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BBE/IEHHUE

B  MeroguMueckux — yKazaHWAX ~ COOEpPKATCA  MATEPUAIBI, HEOOXOOUMEBIE I
CAMOCTOATENRHON MOATOTOBKU CTYAEHTOB K BBIMOJHEHHIO J1A0OpPATopHEIX padoT. B onmucanme
1adoparopHEIX pabdOT BKMOYEHBI 1EAHL PAOOTHI, MOPSAOOK €€ BBIMOJIHEHUSA, PACCMOTPEHEI
TEOPETHYECKUE BOIMPOCHL, CBA3AHHBIE C peaau3anuell ITOCTABJIEHHBIX 3a1ad, IPUBEICHA
HEOOXOaMMAs JIUTEPATYPA.

Meronnueckue VKa3aHAA MOCBAIIEHEL KypCy «OCHOBEI JIOTUYECKOT O
OpOrpaMMHUpPOBaHUA». Ha HOpoTMHKEHMM MHOTHX THICAUEIETHH UEJIOBEYECTBO 3aHUMAETCA
HAKOIUIEHWEM, 00pabOTKOM M mepemadeit 3HaHui. [{7md STHX 1e1eil HEeMpepRIBHO W300peTamTes
HOBBIE CPENCTBA M COBEPHICHCTBYIOTCA CTApPBIE: pPEe4Yb, IMMCBMEHHOCTBH, IIO4YTa, Teaerpad,
Tene)oH U T. A. bomemyro pone B TeXHOMOTHMHM OO0paOOTKM 3HAHWN CBHITPAIO ITOSIBJIEHUE
KOMIILIOTEPOB.

B okrabpe 1981 roma JSlmoHCKOE MWHHUCTEPCTBO MEKAYHAPOSHOW TOPrOBIU U
OPOMBIILIEHHOCTH OOBSIBWIO O CO3JaHWM HCCIAENOBATENLCKON opranu3anmu — HMucrutyra mo
pazpaboTke METO0B CO3AaHUSA KOMIBIOTEPOB HOBOTO mokoaeHus (Institute for New Generation
Computer Technology Research Center). Ilemsio mammoro mpoekra ObLIO CO3maHME CHCTEM

o0paborku uH(popmanmu, Oaszupyromuxcs Ha 3HaHuAX. [Ipenmomarasoch, 4TO 3TH CHUCTEMEL
OyayT obecmeunBaTs MPOCTOTY YOPABIEHUSA 34 CIET BO3MOKHOCTH OOMIEHNA C MOIB30BATEISIMU
OpyU MNOMOIIM ECTECTBEHHOTO A3BIKA. OJTH CHCTEMBI JOJKHBI OBLIM  CaMOOOydaThCA,
MCIIOJI30BATh HAKAIUIMBAEMBIE B MAMATH 3HAHUA IS PEMIEHUS Pa3IUdHOrO poaa 3amad,
MPENOCTABIATh IMOJB30BATEAM HKCIIEPTHBIE KOHCYJIbTAIMA, IIPUYEM OT MOJIB30BATENIA HE
TpeOoBanOCE ObITE cnenmamictom B uH(popmaruke. [Ipenmonaramoce, uTo 4EIOBEK CMOIKET
MCIOa630BaTh JBM mATOTO MOKONIEHUA TAK KE JIETKO, KAK MOOBIE OBITOBBIE HAEKTPONMPUOOPEI
TUIIA TENEBU30pa, MAarHUTO(poHA ™ mbUIECOcAa. BCkope Bemex 3a ANOHCKAM CTAPTOBAIH
AMEPHUKAHCKHUI U €BPOTIEUCKHUH IMPOEKTHI.

[ToABnenne Takux CUCTEM MOTJIO OB M3MEHUTE TEXHOJIOTHUHU 3d CUET MCITOJIL30BaHUA 0a3
3HAHUH U SKCOEPTHBEIX CUCTeM. OCHOBHAA CyTh KAUECTBEHHOTO MEPEXOAA K IMATOMY IMOKOIEHHUIO
OBM 3zakmouamace B mepexome oT 00paboTkum maHHBIX K 00paboTke 3HaHMil. fAMOHIEI
HAOEAMUCh, YTO WM YyJACTCA HE NOACTPAMBATHE MBINUICHHE UENOBEKA MOJ IPUHIINIIEI
(YHKIIMOHUPOBAHUA KOMITBIOTEPOB, & MPUOIM3UTE padOTy KOMIBIOTEPA K TOMY, KAK MBICIHUT
UEJIOBEK, OTOWAA IMPU TOM OT (DOH HEMMAHOBCKOM APXUTEKTYPE KOMIBIOTEPOB. B 1991 romy
MPeIN0IaraaoCk CO34aTh NEPBEIM MPOTOTUI KOMITEIOTEPOB MATOTO MOKOJIEHUS.

Tenepr yke MOHATHO, UTO MOOCTABAECHHEBIE IIETM B MHOJTHOM MEpe TAK W HE OBLIH
OOCTUTHYTEL, OJHAKO OSTOT MOPOEKT NOCIYKWI HMITYJECOM K PAa3BUTHI0O HOBOTO BHTKA
UCCJIENOBAHUA B 00IaCTM HMCKYCCTBEHHOIO MHTEJUIEKTA W BBEI3BAJ B3PBIB HHTEpPECA K
AOTMYECKOMY IPOrpaMMUPOBaHUI0. lak kak mid > pekTuBHOM peam3anuy TpagunuoHHas (QoH
HEMMAHOBCKAS apXUTEKTypa HE MOAXO0Ia, OBLIN CO3IaHbl CHEIHATU3UPOBAHHEIE KOMITHIOTEPEI
norugeckoro mporpammuposanus PSI u PIM.

B kagecTBE OCHOBHOM METOAOIOTHH Pa3pabdOTKU NMPOTPAMMHEIX CPEICTB A MPOEKTA
OBM mATOor0o mnmokoneHus ObpLIO  M30paHO  JIOTUYECKOE MPOTPAMMHPOBAHUE,  SPKUM
MPECTABUTENEM KOTOpPOro sApisercsa s3ulk [Ipomor. Jlymaercsa, 4to u B HACTOANIEE BpeM:A
[Iponor ocraercs mambonee MOMyIAPHBEIM S3BIKOM MCKYCCTBEHHOTO MHTEIUIEKTA B ANOHMN U
EBpone (B CUIA, Tpamuumonno, Oosiee pacnpoCTpaHEH APYTOM SA3BIK HCKYCCTBEHHOTO
WHTEJUIEKTA —A3BIK (DYHKIIMOHAIBHOTO mporpaMmmMupoBanus Jlucm).

Haszpanmne sa3eika "l[lpomor" mpoucxomur or cnoB JIOI'mueckoe ITPOrpammmpoBanue

(PROgrammation en LOGique Bo ¢pannysckom Bapuante u PROgramming in LOGic — B

AHTITHHCK @YY MEHT NOANUCAH
NEKTPOHHOW MOAMNUChHIO

Cepruchnkar:  2C0adVEOEQCHOBEIBARTGAH@ATAKOM pasmere MAaTEeMaTHUECKOH JIOTMKW, KaK HCYHUCICHHE
Branenggpe mincaroB TaPoulreeserera 0a3nC COCTABIET MOPOLEAYypa MOOKA3aTENbCTBA TEOPEM METOOOM

pe.aﬂﬂmum{ HJIA KDPHDBCI{I«*E{ JH3IBLHOHKTOB.
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1. HEJb U 3AJIAYHY U3YUEHUS JUCHUII/INHDI

[lensro OCBOEHMA OMCHMILUIMHEL ABIAECTCA (popmupoBanue Habopa mpopecCuoHATBHBIX
KoMmOeTeHIui Oyaymiero Oakamaspa no HampasaeHuro 09.03.02 MudopmanimoHHeI€ CUCTEMBI U
TEXHOJIOTHH.

3amauy OCBOEHWS MUCHUIUIAHBL: U3YUEHUE JIOTUYECKOrO IPOrpaMMHPOBAHUA, 0CBOEHHUE
METOOB JIOTHUECKOTO IPOrPaMMHUPOBAHU .

2. ObOPYTIOBAHHUE UMATEPHUAJIbI

AnmnaparHeie CpencTBa: MEPCOHAIBHEINL KOMIIBIOTED.

[Tporpammmusie cpenctea: MS Windows, MS Office, SWI-Prolog, Visual Prolog.

YueOnemi knacc ocHamieH IBM-coBmecTHMBIMM KOMITBIOTEpAMH, OOBEIMHEHHBEIMUA B
MOKamBHYIO CeTh. JIOKanpHasA cers yueOHOro Kiacca MMEeT MOCTOSHHBIM OOCTYII K ceTu Internet
MO0 BBIAEIECHHOW JMHUW. [[nsa mpoBeneHusa nabopaTopHBIX padOT HEOOXOOUMO CHEIYIOMIEE

mporpamMmmHoe obecneuenue: oneparponHas cucrema MS Windows, maker o(puCHBIX TTporpaMmm
MS Office, makersr SWI-Prolog, Visual Prolog.

3. YKA3AHUA 11O TEXHUKE BE3OITACHOCTH

[lepen wawanmom paboTel ciaemyer yOEmUTECS B MCOPABHOCTH  SIEKTPOMPOBOIKH,
BBIKJTIOUATENEN, MTENCEILHBIX PO3€TOK, MPH MNOMOIIM KOTOPBEIX 000pPyIOBAaHME BKIIFOYAETCH B
CETh, HAJIMYUU 3a3€MJIEHUS KOMITBIOTEPA, €T0 pad0TOCTOCOOHOCTH.

Jna cHwKeHuA WM IPENOTBPALICHMSA BIMAHWUA ONACHBIX M BPEIHBIX (PAKTOpOB
HEOOXoauMO COOMIOIaTe CAHWUTAPHBIE MOPABWIA M HOPMBI, TUTHEHHMYECKHE TpeOOBaHMA K
MEPCOHATBHBIM 31E€KTPOHHO-BEIUMCINTEIBHBIM MAIITTHAM.

Bo wu30exanue mNOBpEkKIECHUA W30IAIMUA IMPOBOJOB W BO3HUKHOBEHMSA KOPOTKHUX
3aMBIKAHUUM HE Pa3pelIaeTcsa: BEmars 4ro-au0d0 Ha MPOBOJA, 3aKPAIIMBATE U OCIUTH NIHYPHEI U
MPOBOJA, 3AKJIAJBIBATE HPOBOAA U MIHYPHL 3da Ta30BBIC U BOJAOHPOBOIHEIE TPYOEI, 3a Oarapeu
OTOMUTEILHON CHUCTEMEI, BBIJEPTUBATH MITENCEIBRHYI0 BWJIKY M3 PO3ETKH 34 IIHYP, YCHIHE
OOJKHO OBITH ITPUJIOKEHO K KOPIYCY BHIIKH.

Jlnd ACKIIFOUEHUS MOPAKEHUS SJIEKTPUYECKAM TOKOM 3AMPENIAeTCA: 4acTO BKJIOYATH U
BBIKJTIOUATE KOMITBIOTEP 0€3 HE0OXOAMMOCTH, HPHUKACATECA K OKPAHY U K TBUIBHOH CTOpPOHE
OITOKOB KOMMBIOTEPA, PadOTaTeE HA CPEACTBAX BBIYUCIUTEILHOU TEXHUKM M HEPUPEPUIHOM
00OpyZIOBAaHMM MOKPBIMH pyKamu, padoTars HAa CpPEACTBAX BBHIUMCIUTEILHOM TEXHUKH U
nepu()epuiiHOM 000PYIOBAHUHM, WMEIONINX HAPYUIEHUS IEIOCTHOCTH KOPIMyCd, HAPYIIEHUS
W30JISIMM  INPOBOJOB, HEHUCIPABHYK) WHIWKALIWIO BKIIOUEHHUSA [HUTAHUA, C IPHU3HAKAMU
SMEKTPAYECKOTO HANPAKEHUA HA KOPITYCE, KIACTh HA CPEACTBA BBIYMCIWUTEIRHOM TEXHUKH U
nepupepuitHoM 000 Py JOBAHUH MOCTOPOHHUE MPEIMETHL.

3ampenmiaeTrcsa  mOA  HANPKEHHMEM  OYWMMIATE OT OBUIM WU 3arPA3HEHUSA
SIEKTPOOOOPYIOBAHHUE.

Bo  wu30exanume  mopaxkeHus — ONEKTPUUYECKUM  TOKOM, MPU  IOJb30BAHUU
SIEKTPONIPUOOpAMHM HENB3A KACAThCA OTHOBPEMEHHO Kakux-mubo TpyOompoBoaoB, Oarapeu
OTOMJICHU I, METAJUTUUE CKUX KOHCTPYKIAM, COEIMHEHHEBIX C 3€MJIEH.

[Tocne okonuanus padoTEl HEOOXOIUMO OOECTOUMTH BCE CPEACTBA BBRIYMCIMTEIBHOU
TEXHUKU W Tnepupepuitnoe obopynoBanue. B ciyuae HempepeslBHOTO ydeOHOro mporecca
HEOOXO0AMMO OCTABHUTH BKIFOYEHHBIMH TOJLKO HEOOX0aumoe 000py10BaHUE.

ROKYMEHT mﬂbhﬂﬁHMEHOBAHHE JIABOPATOPHBLIX PABOT

SNEKTPOHHOW NOANWUCHIO

CepriNis™ PERTETO FPA RO BB PN AT (TTMHEL, X Kpatkoe conepxkanue | Odvem | U3 HHUX

Bnangneu: llleGayxopa TaTeAHa AnexkcaHgpoBHa
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MO OTOBKA
, TACOB
4 cemecTp
1 Tema 1. Hcropus pa3BUTHUA JIOTUYECKOTO | 3 3
PO PAMMHUPOBAHU A
2 Tema 2. OCHOBBEI MATEMATHUECKON JIOTUKH 3 3
3 Tema 3. Ucuncienne BRICKA3BIBAHHH U ITPETHKATOB 3 3
! Tema 4. Ilpumenenue IOTHUECKOTO OPOTPAMMHUPOBAHUS B | 3 3
MPOEKTUPOBAHUMN YKCHEPTHBIX CUCTEM
Htoro 3a 4 cemectp 12 12
Htoro 12 12

5. COAEPKAHUE JIABOPATOPHBIX PABOT

JlabopaTopHasi padora 1. McTopusi pasBHTHS JIOTHYECKOI0 IPOrpaMMHPOBAHH

Hens paboTbl: M3yueHHE MHCTPYMEHTOB JOTUYECKOTO IMPOTPAMMHUPOBAHUSA, U3yYEHHUE
SWI-PROLOG. Cozganue u 3amyck nporpamm Ha PROLOG. Pabora ¢ unrepnperaropom SWI-
PROLOG.

OcHOBBI TeOpHH

NMmnepaTHBHbIC H IeKJIAPATHBHbIE SI3bIKH IPOrpaMMHPOBAHHSA

Tpagumimonno mog mporpaMMoON MOHUMAIOT MOCIEAOBATENBHOCTE OMEPATOPOB (KOMAHI,
BBITTOJTHAEMBIX ~KOMIBIOTEPOM). ITOT CTWIb HNPOTPAMMHPOBAHMSA HPUHATO  HA3BIBATEH
UMHOEpPaTUBHEIM. [IporpaMmupyss B MMIEPATUBHOM CTWIE, MPOTPAMMMCT IOMKEH OOBACHUTE
KOMITBIOTEPY, KAK HY/KHO PEIMIATh 3a1ady.

[IpoTMBOMONMOKHEIT €My  CTHIB  OPOTPAMMHMPOBAHUA — TAaK  HA3BIBAEMBIU
OEKJIAPATUBHEIM CTWIb, B KOTOPOM HOpOrpamMma MOPEACTaBIAET CO0OM  COBOKYIHOCTE
VTBEPKICHUM, OMUCBIBAIOIIMX (PPATMEHT MPEAMETHOHN O0IACTH WM CIOKHUBIIYIOCA CUTYALUIO.
[Iporpammupys B 1ekIapaTUBHOM CTWIE, MPOTPAMMUCT JTOIKEH OMUCATE, YTO HYKHO PEIIATh.

COOTBETCTBEHHO M SA3BIKM TNPOTPAMMHPOBAHMUA JOEMAT HA HUMIIEPATUBHBIE U
IEKJIAPATHUBHEIE.

HMmMmnepaTtuBHBIE  S3BIKM  OCHOBAHBI HAa (POH HENMAHOBCKOM MOJEIN BBIUMCIEHUU
koMmmbeloTepa. Pemas 3amauy, WMOEpPAaTUBHBEIM HOPOTPAMMHCT BHA4YalI€ CO3JAE€T MOJEIL B
HEKOTOPOU (POPMATBEHOM CHUCTEME, & 3aTEM MEPENUCHIBAET PENIEHHME HA MUMIEPATUBHBIN A3BIK
MPOTrPaMMHUPOBAHUA B TEPMHUHAX KOMIbIoTEpa. HO, BO-HMEpBEIX, A UENOBEKA PACCYXKIATh B
TEPMHUHAX KOMITBIOTEPA MOOBOJBHO HEECTECTBEHHO. BO-BTOPBIX, NOCIEOHWNA JTam 3TOU
AEATENBHOCTH (IMTEPENUCHIBAHNE PEMIEHNS HA A3BIK TPOTPAMMUPOBAHMA ) IO CYTH JI€NA HE UMEET
OTHOIICHUS K PEMICHUI0 UCXOAHOU 3anaun. OueHb 4acTO MMIEPATUBHEIE IIPOTPAMMUCTEL JAKE
paznensior paboTy B COOTBETCTBUM C JABYMSA ONHCAHHBIMU BhImIE STtamamu. OmHU HOIH,
MOCTAHOBIIMKM 3a7ad, OPUIYMBIBAIOT PENIEHWE 3aJauM, a APYTHe, KOTUPOBIIMKH, TEPEBOIAT
3TO pEelIEHNE HA A3BIK OPOT PAMMHPOBAHHUA.

B ocCHOBe NEKIapaTUBHBEIX S3BIKOB JIEKUT (POPMATM30BAHHAS 4YEIOBEUECKAsA JIOTHKA.
YenoBek nUIIb OMMCHIBACT PEMIAEMYIO 3aady, a MOMCKOM PEHICHUS 3aHMMAETCS UMIIEPATUBHASA
CUCTEMa IPOTpaMMUPOBaHuA. B urore monydaem 3HAUUTENRHO OOBINIYIO CKOPOCTE pa3pabOTKu
MPUJI0KEHUH, 3HAYUTENBHO MEHBIIMHM pa3MepP HCXOTHOTO KOId, JIETKOCTh 3alMCH 3HAHWH HA
OEKJIAPATUBHBEIX A3BIKAX, OOJee TOHATHBIE, MO CPABHEHHUIO C HMIICPATUBHBIMU S3BIKAMU,

IPOTPAMMBEL.
M3peerpar ﬁgﬁﬁggmm{au}m A3BIKOB MPOTPAMMHUPOBaHMA II0 uX Omm3octn auboO K
MATII F%ﬁﬂfﬂﬂﬂﬂ?ﬁlﬁ’ K ECTECTBEHHOMY YEIOBEYECKOMY s3BIKy. le, uro Omnke K
Ceprvcukar: _2C0000043E9ABBBI5I205E 7BAS00060000043E

BranendSOMIRIOTEDY,, OTHOCAT, K A3bIKAM HH3KOTO YPOBHSI, & TE, 4TO OJMMKE K YEI0BEKY, HA3bIBAIOT
A3BIKAMH BBICOKOTO YPOBHA. B 5TOM CMBICIE HEKIApPAaTHBHBIE SA3BIKM MOKHO HA3BATH A3BIKAMU
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CBEPXBEICOKOTO WM HAWBEBICHIETO YPOBHSA, MOCKOIBKY OHHM OUE€HB OJIM3KU K YEIOBEUECKOMY
S3BIKY U UEIOBEYECKOMY MBITILIEHHIO.

K uMmmepaTuBHEIM f3BIKAM OTHOCATCS TAKWE S3BIKA IMporpamMMupoBaHus, kak [lackams,
bencuk, Cu ut. 1. B ormuune ot Hux, [Iponor aBngercs nexiapaTuBHBIM A3BIKOM.

IIporpamMmupoBanue Ha si3bike Ilposior

[Ipu nporpammupoBanmu nHa [Iponore ycuwnma nporpamMmmucra  OOMKHBL  OBITEH
HAMPABJICHE HA OMUCAHWE JOTHUYECKOM MOJENU (pparMeHTa MPEOAMETHOM 00macTH pemaemMou
331491 B TEPMUHAX O0OBEKTOB MPEAMETHOU 00JIACTH, UX CBOWCTB U OTHOIIEHUH MEXKITy CO00M, a
HE AeTaned nporpaMMHou peammsanuu. @akruuecku [Iponor npencraBmaer co0OM HE CTONBKO
A3BIK JUIA MPOTPAMMHUPOBAHUSA, CKOJIBKO S3BIK JIS ONMMCAHWA JAHHBIX M JIOTMKH UX 00padoTKM.
[Iporpamma na IIponore ne ABIAETCA TAKOBOM B KIACCMUECKOM IMOHUMAHUM, MOCKOIBKY HE
COJIEP/KUT ABHBIX YIPABIAIONINX KOHCTPYKIMI THIMA YCIOBHBEIX ONEPATOPOB, ONMEPATOPOB LHUKIIA
u T. 1. OHa mpencrasmaer coO0M Momens (pparmMeHra MpPegMETHOM 00JIaCTH, 0 KOTOPOM HIET
peur B 3amaue. M pemenne 3amaun 3ammchIBACTCS HE B TEPMHUHAX KOMITBIOTEPA, & B TEPMUHAX
OPEAMETHOM 00JIACTH pemaeMon 3a1a4u, B JyX€ MOJIHOTO CeNuac 00BEKTHO-OPUEHTHPOBAHHOTO
IPOTPAMMUPOBAHUA.

[Tponor ouens XOpOmO MOAXOOUT MJIsT OMUCAHUA B3AUMOOTHOIIEHUI MEXKIY 0OBEKTAMM.
[Tostomy IlIponor naswemBarmT pemsumuoHHBIM A3bIKOM. [Ipuuem "pemsumonnocts" I[Iponora
3HAYUTENBEHO OO0JE€e MOMIHAS U PA3BUTASA, UEM ' PEMALMOHHOCTD' S3BIKOB, UCIOJB3YEMBIX 1A
o0paborku 0a3 pannueix. Yacro Ilpomor ucnmome3yercs nas co3gaHus CHUCTEM YIIPABICHUA
0azaMu [JAaHHBIX, TOE€ NPUMEHSIOTCA OUEHb CIOMKHBIE 3ampOCHl, KOTOPHIE HOBOJBHO JIETKO
3anucate Ha [Iposnore.

B [Ilposmore oueHp KOMIIAKTHO, II0 CpPAaBHEHUIO C MMIIEPATUBHBIMHA A3BIKAMM,
OMUCHIBAIOTCA MHOTHE aaropurMsel. [lo cratucruke, CTpoka MCXOIHOTO TEKCTA IMPOrPAMMEl HA
a3pike [Iposor COOTBETCTBYET dYETHIPHAALATA CTPOKAM HCXOJHOTO TEKCTAa NPOrpaMMBI HA
UMIEPATUBHOM A3BIKE, pEmaromieM Ty ke 3amady. [Ipomor-mporpammy, Kak mpaBwiIo, OYEHE
JAETKO MNHCaTh, MOHUMATh W OTIAXKHMBATE. JTO MPUBOAUT K TOMY, 49TO BpeMsA pa3paboTku
NpUIOkKEeHUsA Ha A3eike [Ipomor BO MHOrMX caoydasx Ha nopsagok OsicTpee, uwem Ha
UMIIEPATUBHEIX A3bIKax. B IIpomore nerko omiceiBate M 00pabaTeIBATE CIIOKHBIE CTPYKTYPHI
nanHelX. [IpoBepum oTu yrBEpKa€HNA HA COOCTBEHHOM ONBITE ITPH U3YYEHUH JAHHOIO Kypca.

[Tponory mpucyni psag MEXaHM3MOB, KOTOPEIMU HE 00Iagar0T TPAOUI[UOHHBIE SA3BIKH
MPOTPAMMHPOBAHUA: COIOCTABIEHUE C 00pa3noM, BEIBOJ C MOMCKOM W BO3Bparom. Emie omHO
CYHIECTBEHHOE OTJIMYME 3aKI0YAeTCA B TOM, 4YTO A XpaHeHus naHHeix B [Ipomore
UCITOJIb3YIOTCA CITMCKH, @ HE MACCHUBEL. B fA3BIKE€ OTCYTCTBYIOT ONEPATOPHl MPUCBAUBAHUA H
Oe3yCrIoBHOrO mnepexona, ykaszareau. LECTeCTBEHHBIM M 3a4acTyl0 €IWHCTBEHHBIM METOIOM
MPOTPAMMUPOBAHUS ABIAECTCA PEKYPCHAL.

Ilna pemenus moOOM 3a1a4M €CTh ONTHUMAJBHBIN SA3BIK (SA3BIKA) MPOTPAMMHPOBAHUA.
Muorue 3amauu, XOpoOmo pemaeMble UMIepatuBHEIME M3bikamu THna [lackana m Cu, mioxo
pemarorca Ha [Iponore, u nvaobopor. OcHoBubie 00nacTn nmpumenenus [Iponora:

- OBICTpas pa3pabOTKa MPOTOTUIIOB MPUKJIATHEIX ITPOTPAMM,

- ABTOMATHUYECKUH MEPEBOT C OTHOTO SI3BIKA HA IPYTOMU;

- CO3[JaHNE €CTECTBEHHO-A3BIKOBBIX MHTEP(PEHCOB I CYNIECTBYIONIMX CHCTEM;

- CAMBOJIBHBIE BBIUMCIICHHS [OJ PEMIEHUsA ypaBHEHWH, au(pQepeHIimpoBaHus u
WHTETPUPOBAHUS,

- IPOEKTUPOBAHUE TUHAMHUYECKUX PENAIIMOHHEIX 0a3 JaHHEBIX;

- HSKCHEPTHBIE CUCTEMBI 1 000JI0UKHU SKCIIEPTHEIX CHUCTEM;

- ABTOMATU3UPOBAHHOE YIIPABIEHUE MPOU3BOICTBEHHBIMU MTPOIIECCAMU;

- ARBRNRTHHESHRSI0KA3aTETECTBO  TEOPEM,
- %@%TBWEE‘EUE COCTABJICHHE PACITUCAHHIA;

CepTucbukar: 2C0000043EDABEBI52205E 7BA500060000043E
Bnaneney  WecHSHCTEME] A ABTOMATU3MPOBAHHOIO0 INPOEKTUPOBAHUA, Oasupyromieecs Ha 3HAHUAX

MPOTPAMMHOE 00€eCIeyeHnE;

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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- Opranu3anysa CepBe€pa NaHHBIX WIHM, TOYHEE, CEPBEPA 3HAHWM, K KOTOPOMY MOKET
00paniaTeCa KIMEHTCKOE MPHI0KEHIE, HATMCAHHOE HA KAKOM-JIM0O0 SA3BIKE MPOrPaMMHUPOBAHUA.

3HakoMcTBO ¢ HHTepnperaropoM SWI-PROLOG
B mamke ¢ ycranoBnenueiM SWI-PROLOG Boiinute B mupexroputo pl/bin, co-

nepxkantyro (paitn plwin.exe, u 3anycrure ero. Ha skpaHe mosSBUTCSA TJITABHOE MEHIO M TJIABHOE
(mnamoroBoe) okHO ¢ mpuriamennem SWI-PROLOG (cm puc.l).

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

Pucynok 1.1 - Bug guanorosoro okna SWI-PROLOG

['maBHOE MEHIO MOKHO Ccaenark akTUBHBEIM, HaxaB F10 mmm Alt. Korma rmasaoe meHro
AKTUBHO, €r0 AJEMEHTHI MOKHO BBIOPATH C MOMONIBIO KIABWIN VIIPABICHUA KypCOPOM U

[MOCICOAYVIOIIUM HAXATHCM  KJIIABHUIIIH Enter. BHGHPHTE SJICMCHTEI T'JIdBHOTO MCHHKY MOMKHO
TAKZKE H MEBIIIEBHO.

IIporpamma ua IlpoJiore

[Tporpamma na Ilposore cocrour u3 (pakToB U mpaBui, KOTOPEIE 00pa3yioT 0azy 3HAHWM
[Iponor-mporpammet, 1 3anpoca K 5Tou 0asze, KOTOPEIM 3aJa€T LENb MONCKA PEILIEHUH.

IpeankaTsl

OnuCeIBalOT OTHOHIEHWE MEKAY OOBEKTaMM, KOTOPBIE SABILAIOTCSA APTYMEHTAMH
IpequKaTa.

dakThI

KoHcrarupyroT Hamuume 3aJaHHOTO MPEAUKATOM OTHOLICHUS MEKAY YKa3aHHBIMHU
00OBEeKTAMIH.

IMPUMEP
Koncrarammsa (pakra B MpeaIoKeHnn
DiieH m00ONUT TEHHHC.

B cuHTakcuce [Ipomora Bernsagutr rak:

JM0OHT(IL1eH, TeHHHAC).

OOKYMEHT NOANWCAH -
EHEHTPDHHDH noniddcOTHOINCHHA HMEHA OOLEKTOB
é:k:::..--.j:.u:n-. |_| 043E9ABBBIS22! *E{ﬁﬁm ﬂpEﬂbfﬁﬂTﬂ] (3HAYCHHHA APTYMEHTORE)
najerey eb3 WXOBd ITEHHE AJ1EkEgy

Pucynoxk 1.2 — Cunrakcuc I[Iponor

A —— . \1 5y )
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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HMma mpenukara ((pyHkropa) M 00OBEKTa OOMKHO HAYMHATHECA C MAJICHBKONM OYKBEI U
MOYKET COOEPKATh JTATUHCKUE OYKBBI, KAUPWLIHIY, HU(PEI M CUMBOJ HOJYEPKUBAHUS ().
Kupunmina ucnone3yercs HapaBHE C JATUHCKUMM OykBamu. OOBIYHO mpenukaram JAarT TAKHE
UMEHA, 4TOOBI OHM OTpa)aam CMBICHT OTHOmeHus. Hampumep: main, add file name. JIBa
MpeauKaTa MOTYT WMETh OJWHAKOBBEIE HMEHA, TOTAA CHCTEMA pACMO3HAET WX KAaK pPasHBIE
OPEOUKATEI, €CIM OHM MMEIOT Pa3IM4HOE 4UCIO apryMEHTOB (apHOCTh). Hampumep, moOwur/2,
moouT/3.

HMms npenukara MOKeT COBMAAATh C UMEHEM KAKOT0-MO0 BCTPOEHHOTO mpeaukara SWI-
PROLOG. Opnako, ecnmu coBOaay MMEHA MOJL30BATENBCKOTO M BCTPOEHHOTO MPEAUKATA, TO
npu oOpamieHnu K Hemy (00 w3 MHTEpHperaropa, JIu00 W3 OporpaMmel), OyIOeT BEI3BAH
MOMB30BATENBCKAN  TPEINKAT, T.€.  IOJB30BATENBCKOE  OMPEACICHUE  (IIEPEKPOeT»
npegonpenenennoe 8 SWI-PROLOG.

IIpaBuna
[TpaBuna omUCEHIBAIOT CBA3U MEKAY MPETUKATAMMU.

bunma mro0uT BCe, uTo ar00uT ToM.
B cuHTakcuce IIpomora:
moouT('buna', Heuro):- moOur('Tom ,Heuto).

[TpaBuno B:-A coorBercrByer ummmukanuu A—B («ECIIH A | TO By).

B obmiem Buae npaBmio - 5TO0 KOHCTPYKIWA BUAA:

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

kotopas unraerca «P0 ucrunno, ecimm P1 u P2 u ... Pn uctunnaem».

[Ipenukar PO wnHaseBaerca 3aromoBkoM mnpaswna, Beipaxenue P1.P2.....Pn - temom
npaBuJid, a npeaukarsl Pl - moanemxavmu npapuiaa. 3anaras o3Hadaer joruueckoe "M".

@dakTel M OpaBUIa HA3BEIBAIOTCSA TAKKE YTBEPKICHUAMM WIM Kino3amu. MakT MOKHO
paccMarpuBaTh KAk MPAaBUIO, UMEIOMIEE 3ar0JIOBOK U IyCTOE TEJO.

IIpoueaypa

[Tporiemypa - 5T0 COBOKYIMHOCTE YTBEPKIECHUH, 3ar0JIOBKH KOTOPEIX UMEIOT OJIMHAKOBEIM
(pYHKTOP U OZHY U Ty K€ apHOCTE. [Iponuenypa 3agaer onpeneneHne npeaukara.

Konen mpemnokeHns BCErga OTMEUAETCS TOYKOM, MOATOMY BCE€ (PAaKTHl, MpaBuiaa M
3am0pOCHl TOJIKHBI 3aKAHYUBATHCS TOYKOH. 3aMETHUM TAKKE, 9YTO MEKIY MMEHEM MPEOUKATA U
CKOOKOH HE TOJKHO OBITE MPOOENOB.

IlepeMennast
[Tepemennas - monmenoBanHas 001aCTE MAMATH, TAE MOKET XPAHUTHCSA 3HAUCHHUE.
Ecmm mepemenHas He CBA3aHA CO 3HAUEHUEM — OHA HA3BIBAETCA CBOOOTHOM MEPEMEHHOU.

Yaupuxanus
YHu(ukanusa - mpouecc MmojaydeHus CBOOOAHON MEPEMEHHOW 3HAYEHUS B PE3yIbTATE
comocTasJieHus mpu 10oruueckoM BeiBoae B SWI-PROLOG.
[TonAaTe mepemMeHHOM B JIOTMYECKOM IPOTPAMMHUPOBAHUM OTJIMUAETCA OT 0a30BOTO
MOHATHUS IMEPEMEHHOM, KOTOPOE€ BBOOUTCA B CTPYKTYPHOM mporpammvupoBanud. [Ipexne Beero,
3TO OTIIMYME 3AKITIOYAETCA B TOM, 9TO nepemenHas B SWI-PROLOG, ognax sl momy4uB CBOE
3HAYEHUE MPU YHU(PUKAIIUKM B TIPO1ecce padOTHI NpOTrpaMMBI, HE MOKET €ro W3MEHUTh, T.€. OHA
CKOpEE ABIACTCA aAHAJIOIOM MATEMATUYECKOrO ITOHATHA <«IIEPEMEHHAS» — HEU3BECTHAA
BemunHa. [lepemennas 8 SWI-PROLOG He umeer npenonpeneeHHOr0 THITA JAHHBIX U MOJKET
OBITE CBfA3aHA CO 3HAUEHUEM JIFO00TO THITA JAHHEIX.
[epsnvgerrasd i,/ PROLOG o003nagaercs kak mocinenosareabHOCTh JTaTHHCKHX OYKB,
cepTu¢Kgp%%£ﬁ§§%%@£;%%&%m aacA ¢ 3arnaBHOW OYKBBEI MM CUMBOJIA NOOUEPKUBAHUA ( 1
Bnanensdd METHEM o FO, SCAHGHAYIEHNE apIyMEHTa IIPEAUKATd WIM €r0 MMsA HAYMHAETCA C 3ariJIaBHOMN

OyKBEI, TO OHO MHUILETCA B anmoCTpo(ax.
Hescreurenen: ¢ 1985 WY IsPROLOG pazmiuaroTcs CTPOYHBIE U 3aTJIaBHBIE OYKBEL



?

Paccmorpum  cnepyronryro  mporpammy  Ha  SWI-PROLOG, «koropyro Oyzem

WCMOMB30BATE Ui WJUTIOCTPAIMM MPOIECCOB CO3MAaHMsS, BBIMOJHEHUS W PEOAKTUPOBAHUS
[Ipomor-mporpamm.

JInerunr 1.1.
/* KTO uTO MrOOMT */
moOuT('DiuteH', TeHHUC). Y% IIUIEH TI0OUT TEHHUC
moout('dxon', pyrdo). %/ lAacon modur Qpyrdon
moouTt('Tom', beticoom). % Tom mobut Oeicodo
moouT('Opuk', rasanue). % IPUK JFOOUT IUTABAHKE
mobut('Mapk', Ternuc). %Mapk mr00OUT TEHHNC
mo ouT( byt , X):-moout('Tom', X).
%bwnn mobur To, uro moour Tom

KommeHTapuii B CTPOKE MPOTrpaMMBI HAUUHAETCA ¢ CUMBOJIA % U 3aKAHYUBAECTCSI KOHIIOM
CTPOKH. bIIOK KOMMEHTAPHUEB BEIIECNACTCA CIIENUATBHBIMHE CKOOKaMU:
/* (Hagamo) u */ (koHer).

3aqanue 1.1
Jlna Toro uroObr HAOpATE TEKCT MPOrPAMMEI, BOCIIOJIB3YUTECH BCTPOEHHBIM TEKCTOBBIM
pemakTopoMm. UTo0Os!r co3mars HOBEIN (paitt BeiOepere komanny File/New, B muamoroBoM OKHE

VKQKUTE UM HOBOTO (paiina, Hampumep, tect. {ima pemaktupoBaHusa yke CO3TAHHOTO (paiia ¢
MCIOJIb30BAHUEM BCTPOEHHOTO PEJAKTOpPa MOXKHO BOCHOJIB30BaThCA komaHmoit menro File/Edit.

HabeiiTe mporpammy 1 (Texct mporpamMMel BeIme mo Tekcry) u coxpanute ee (File/Save buffer).

Jf TecT.pl E‘ [ﬁ| E|

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

Pucynoxk 1.2 - Buemnmit Bug pegakropa

KpacHBIM 1IBETOM MOICBEUMBAIOTCA MPEIUKATEI B 3ar0JOBKAX MPEAIOKEHUM, KOTOPHIE C
Toukn 3peHusa cuHrakcuca SWI-PROLOG koppektHel. VYkazareas “Kypcop’  MOIKHO
MCMOJIB30BATh OJIA BEIBEPKH (HAMPUMEDP, KOPPEKTHOCTH ) PACCTAHOBKH CKOOOK. 3€IEHBIM IBETOM
BBIJCIAIOTCS KOMMEHTAPUU, TEMHO-KPACHBIM I[BETOM - IiepeMeHHele. [lomuepkuBanuem
BRIJEIIAIOTCS TMPEIUKATEL B TEJIE MPABWIA, KOTOPHEIE COBMIAAAIOT C IMPEAMKATOM 3ar0JIOBKA,-
TAaKUM 00pa30M aKIEHTUPYETCA BHUMAHUE HA BO3MOKHOM 3alIMKIMBAHUM TPOTPAMMBEIL.

YroOr! 3amycTuTs mporpaMmy, cHagasa HeoOxoqumo ee 3arpy3ute B SWI-PROLOG mia
BRITIOJTHEHUA. JT0 nemaercs Beibopom ommmu Compile/Compile buffer u3 oxkma pemakropa.
Pesymerar kommuammu oroOpaxaercas B okue wunrepnperaropa SWI-PROLOG. Tam ke
YKa3BIBAIOTGCSA, QUIHOKH, - BOSHUKIINE MPH KOMITHJLIMH, Yalie BCEro OHM OTOOPAKAIOTCSA M BO

_ BCITJIBIB aFOH{EM ORAEGiiO0K. OOBIUHO mepe KOMIMIALIMEN MPEeNIaraeTca COXPaHUTh (paii.
e I pYTOR . CTOCO0, 3ATPY3UTE yiKE CYIIECTBYIONTHET (DailT — 5TO BBIOTHEHHE KOMAHIEI

Lo H O POE

Bnapneneu

Consult 8 mommenro File quanoroBoro okna SWI-PROLOG. Ha skpane mosBUTCS OuamoroBoe
OKHO.

p—— - . A0 A0 SNTT - 40 (0 ANaT
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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Load lile inlo Prolog

I3 5wWI-prolog

; g EE-TE:ET

HenasHHE
O0E YrEHT B

| -,?:-“%

Fadw-mi cion

)

PA a4 O YraHTE]

8

kA A K nrAnRET D

"Q Hraa dafina: J Orepers

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

| Tonbko 4TeHMeE

Pucynok 1.3 - Jlnamorosoe 0KHO

Vkaxure ums (paitaa, KOTOPEIM BBl XOTUTE 3arpy3uTh, U BeIOepuTe OTKpEITE. ECmu B
MOMBITAETECHh 3arPY3UTH IJIA BBIMOJHEHUA (Paila, B KOTOPOM €CTh CUHTAKCHMYECKHE OIIMOKH, TO
OH HE 3arpy3uTCs, a BBl NOJy4YUTE CO00MIeHne 00 OmMuOKe B rIIaBHOM OKHE. YTIIOBBIE CKOOKHM <<

>> OyayT BBIAEIATE MECTO, TAE BCTPETIWIACE OmmOKa. [1o ymonganuro ¢aisl, acconumnpyemeie
¢ SWI-PROLOG umerot pacumpenue .pl.

DaiIel TAKKE MOKHO 3arpy3HUTh, UCIIOJIB3Y S BCTPOECHHBIN MPEIUKAT:
consult(Mms (paitna mam nmena HECKOTBKNX (PAIIOB).

Jlncrnar 1.2
consult(Test). % test — mma (aitma
consult([Testl,Test2]). % 3arpy3ka npyx (paitnos.
consult(‘test.pl’).1

HHH BBITTOJITHCHHA 3arpy3kd 3TOT NPEAHKAT HYXHO HAIMMCATE B TJIABHOM OKHE ITOCIC
MPUTJIAIICHU UHTeprperaTopa (?-), KOTOpoe 03HAYAET, UTO MHTEPIPETATOP JKIIET 3a1mpoc.

3anpoc

3ampoc -3TO KOHCTPYKIIHS BUOA:

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

kotopas uuraerca 'BepHo mu P1 u P2 u ... Pn ?". IIpenukarer P1 Ha3pIBaroTCA moanensaMmu

3ampoca.
3ampoc ABAgETCA CIOCOO0OM 3amyCKa MEXaHWU3Ma JOTMYECKOTO BEIBOAA, T.€ (PAKTHIECKH

sanyckaet [Ipomor-mporpammy.

Jlna mpocmoTpa NPENIoKEHUM 3arpyKEHHOW 0a3pl 3HAHMW MOKHO HCIIOJIB30BATH
BCTPOEHHEIN mpenukar listing.

[TpoBepsre 3arpy3ky ucxoanoro (aina (JIlucrtunr 1.1), 3amaire 3anpoc:

?-listing.
BremuTe 3ampoc:
?-mo Out('bumt',0eicOo). % JIroout mu1 bunn 0elicoon?

Ay4uTe€ OTBET yeS (Ja) U HOBOE MNPUTJIANICHWE K 3ampocy. Beemure crenyroonme

EHT Noanwvuc
aanpacmﬂ@@%@m%ﬂawﬁ@emmm

Ceprucm zu 00Q0043E9ABS :s-i?jlh[ BA500060000043E
E[I-:'I,lk,l eL. clmﬂrd dHAODOBHA
?-moour('bunn', TerHuC). % JIroOut mu1 buna Trennunc?

Neicteutenex: ¢ 19.08.2022 no 19.08.2023



11

?-moOut(KTOo, Tennuc). %Kto modut renuuc?
?-moour('Mapk',Yro),mobur('nnen',Uro).%YUro mrodst Mapk u Dmnen?
?-moour(KTo, Uto). %KT0 aT0 Mr00HT?
?-moout(KTto, ).%KTto mobut?

[Tpu moucke pemenuit B 0aze Ilpomora Bergaercsa neppoe pemeHue.

JInerunr 1.4
?-moOout(KT0o, TeHHMC).
Kto = "'"Onnen’

Ecim neoOXoauMoO mpomoKUTE IMOMCK B 0a3e mo 3TOMY JK€ 3ampocy U ITOJIYUMUTh
ATBTEPHATUBHEIE PENIEHHA, TO BBOAUTCS TOYKA C 3aAMATOM;

Ecmm HeoOXoauMo mpepBaTh BEITOJIHEHME 3ampoca, (HATPUMED, HYKHO HAOpaTe Apyrou
3aITPOC), UCTIOIB3YUTE KJIABHIITY b.

He BBOgUTE MMs (haiina ¢ pacmmpenuem 0e3 anoctpogos.

Ecom Ber xOoTuTE€ DOBTOPUTE OAWMH W3 MOPEIBIAYILIMX 3ampoCOB, BOCHOJIB3YWUTECH
KJTABUILIAMHU ''CTPENKA BBEPX' WU "CTPENIKA BHU3 .

[lepesarpy3uTs, M3MEHEHHBIE BO BHEIIHEM PENAKTOPE, (PANIBl MOMKHO, HUC- IOIb3YS
BCTpPOEHHBIN mpenukar make. Hanpumep tak: 7-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=
1l 7= 5% S83WI-FProlog wvrer=ion S5S.6_.25 by Jan Wislemak=r [(janf=wi—-prolog.orogl

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= A=

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=

Pucynok 1.4 — BcTpoenusril npegukar make

[TepezarpyskatoTcs BCce m3MeHeHHBIE (PaiTbl U Paita HadaaTpbHOW MHUIMamm3anuu plini; o
€T0 HA3HAYEHUH OyJEeT OTOBOPEHO MO3THEE.

Ucno/ib30BaHHe BCTPOCHHLIX NIPEeIHKATOR
B unrepnperarope SWI-PROLOG umerorca, kak ObIIO OTMEUEHO BBINIE, MHOKECTBO
BCTPOEHHBIX NMpeaukaroB. OmuieM HEKOTOPHIE U3 HHX:

consult (UM ¢aiina).
— 3arpy3Ka OJHOTO WU HECKOJIBKUX (PaiuioB.

?- consult(test). test — mma ¢aiina

pwd

— MOKA3BIBAET TEKYMINH pab04Inil KATaAJIOr.
AOKYMEHT MNOATNMCAH

aneepivdl colprotog workspace
Ceprudmkar: 2C0000043E9ABBBIS2205E 7BAS00060000043E
Bnageney, ux.-mkﬁ;um-m AnekcaHgpoBHa
— mepe3arpy3uTh Bce uameHennsie (paitast (*.pl). B Tom uucie u pl.ini. Ananor

Neicrenrener: ¢ 19consAlt Ymobra mpu penakrupopanuy (paiiioB BO BHEIIHEM PEIAKTOPE.
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?- make.

working directory(X,Y)
cMeHa pabouero karamora, rae X — TEeKYIMil padounii KaTaaor, Y — HOBEIM pa- 0O0umMit
KaTasor.

Is
OpPOCMOTP CIHMCKa (PAMJIOB B TEKYIIEM pabOdeM KaTtanore.

?-Is. a.pl

3aganue 1.2

[lepeBequre mnpenmokeHus PyCCKOro A3bIKA B OpeguKatHylo (opmy, Co3mauTe,
COXpaHUTE U 3arpy3uTe 0a3y 3HaAHUI.

JmeH mobur urenue. Mapk moOut komneroTeprl. [[xOH m00UT OaIMUHTOH. JPHK
mr0OUT YTEHUE.

bagMuHTOH - 5T0 BUA criopta. TeHHuC - 3T0 BU CHOPTA.

OyTtdou - 510 BUA cropra. beicdon - 310 Bun cnopra

CooprcmeH - 3TO TOT, KTO TIOOUT KaKOM-HUOYIb BUI CHOPTA.

O0sequnuTe 5Ty 0a3y ¢ Oazon u3 3aganus 1.1.

BoIno/IHeHHe H TPACCHPOBKA MPOrpaMMbI

AnropurMm BeimonHeHM:A [Iponor-mporpaMMer 0CHOBAH HA MEXAHU3ME NPAMOTO mepedopa
C BO3BPATOM M OINEPALMH COMMOCTABIEHUA (YHU(PUKAIIAN).

BrimomHenue mnporpaMmel HauuHaercs ¢ 3ampoca. [Ipomor-cucrema Oeper mnepByro
MONIENAE 3ampoca W IMBITAETCA [O0Ka3aTb €€ HMCTUHHOCTE. I 3TOro mpocMarpuBaroTcs
oporpamMMma (CBEPXY BHHW3) M MIIETCA NEPBOE YTBEPKIACHUE, (PYHKTOP U APHOCTH KOTOPOTO
COBITANAIOT C (DYHKTOPOM M APHOCTBIO ATOU IO IIENH.

Ecmm Takoe yrBEpKIOEHME CYNIECTBYET M IPOUCXOAUT YCHENIHOE COIOCTABIEHUE
APryMEHTOB, TOTOd B CIy4ae YTBEPkKIACHHA-(pakTa - moanens aokasaHa, u [Ipomor-cucrema
NEPEXOOUT K AOKA3ATEIRCTBY Clenyrmen noauemu. B caygae yreepxkaennsa-npasunaa [Iposor-
CHCTEMA MMBITAETCS TOKA3aTh MCTUHHOCTH ITOIIENEH TEIA MPAaBWIaA CIEBA HAIIPABO.

Ecrm npm moucke pemeHusa OOHAPYKEHO HECKOJBKO BAPHAHTOB JOKA34TEILCTBA
UCTUHHOCTU 1ieau, TO [Ipomor-cucrema 3anmoMuHAET aJbTEPHATUBHBIE BAPUAHTHEI PELICHUA -
TOUKH BO3BpATA.

Ecmi ana HEKOTOPOM LENIM HET HU OJHOTO YTBEPKICHUA, C KOTOPEIM €€ MOKHO
COMOCTABUTH, TO IETh CUUTAETCSA HEYCIEMHON. ECm mpu 5TOM OCTAINCE HEMTPOMIEHHBIE TOUKH
BO3BPATA, TO BBEIMOJIHAETCS BO3BPAT (OEKTPEKHUHT) U €MIE Pa3 AENAETCA MOIMBITKA T0KA3aTEIbCTBA
TOTIIENH.

BoinosiHenne nporpamMmmsl Ha s3bike Ilposior
JIncruHr 1.5
baza 3nanmii:
?- a(X),b(X).e. a(1).
a(Y):- c(Y).d(Y). b(2).
c(1).
c(2).
-

Ceptuidmkar: EEﬂﬂﬂﬂﬂd?@?ﬁ.ﬁﬂﬂ@ﬁEEDEETBAEGGﬂEGﬂﬂGﬂdEE
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3ampoc
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2- a(X),b(X).e. IEPEBO BLIBOJIA

Ha pucynkax nmpencraBieHO aepeBO BEIBOAA. JKUPHBEIMHM IMHUAMU B JEPEBE 0003HAUCHEI
W-nepeBpst — mas mokazarensCTBA TAKOTO OEPEBA HEOOXOMMMO, 9TOOBI Kakmas €ro BETKa
«omupanace» Ha uUCTUHHOE yTrBepxkaeHue. WJIM-mepeBps ucxomar w3 BEPHIMH C TOYKAMHU
BO3BpATa, TAKOE OEPEBO HUCTHUHHO, €CIM XOTA OBl OJHA BETKA OMUPAETCA HA HMCTUHHOE
yIBepKkaAcHUE. [IyHKTUPHEIE TMHUN — &JIbTEPHATUBHEIE BETKU, HE PACCMATPUBAEMEBIE HA JAHHOM
sramne (audo moKHEIE, TN00 E11e HE PACCMOTPEHHEIE).

B manHOM mpumepe mONy4eHHE pPEIIEHUS CKIAABIBACTCA W3 TpPEX H5ranoB. Bragane
paccMaTpUBAETCs IEpBaA MOAUETs — OHA UMEET OBA MPEMJIOKEHUSA B 0a3e, 3aroJIOBKM KOTOPBIX
COMOCTABUMBI C HEH, MO3TOMY OHA SBJIAETCA TOUKOM BO3Bpara. BeiOupaercsa mepBoe CBEPXY
npeanoxkenne — 510 (pakr a(l), npu sTom cBoOOmHAsA mepeMeHHas X IMOnydaer 3HadeHue 1.
[Tepas nems 3ampoca mokaszana. Bropas nens - b(1) (X yxke cBazana co 3mauenuem 1) He
COMOCTABIAETCA HU C OJTHUM ITPABWIOM 0a3kl, CIE€I0BATENBHO, ABIIACTCS JI0 KHOM.

bskTpekuHr — BO3Bpar Kk Ommkavmied TOUke BO3Bpara, T.e. a(X). Ha Bropom mepeme
0TOOpaXKEH BRIBOJ IO BTOPOU anbTepHATHBE. CBA3BIBAIOTCA ABE MEPEMEHHBIE X M3 3ampoca v Y
u3 mpaBwia aig npeaukara a. @axkruuecku 3ampoc ?-a(X),b(X),e moaMeHseTcs Ha HOBBINH HAOOP
menert 7-¢(Y),d(Y),b(Y),e. ITepsas moamems — s10o ¢(Y) — OHA SBASETCA HOBOH TOUKOH
BETBJICHUS, TAK KaK YHU(IUIMPYETCA ¢ IBYMA IpemioxkeHusamu B 0ase. [lepoe mpennoxenne —
(paxt mpuBouT K yHU(pukarmu Y ¢ 1, HO cnenyronias B Habope moarnens d(1) — moxHa.

Tperse mepeBo oTpaxaer anprepHaruBy mia ¢(Y) ¢ yHupukanpen Y=2. [lna ostou
ANBTEPHATUBEL HCTUHHEL BCE MNOCIEOYIONME UEeau w3 Habopa (OHM YHUPUIUPYIOTCS C
COOTBETCTBYIOMIMMHA (PAKTAMH).

3aganue 1.3
3arpysure [Iponor-nporpammy n3 3amanus 1.2.

B SWI-PROLOG ects nBa BHAa OTJIAOQYUKOB: KOMAHAHBINZ W TpaUUECKuii3, B
MOCJIETHEM TPACCUPOBKA BRITJISAUT O0JIEE HATIISITHO.

Jlns mepexoma B peKUM TPACCUPOBKH HEOOXOAMMO HAOpATh BCTPOEHHBIM MPEIMKAT
debug. Jl;ta BrIxoma u3 pexnmMa TpaccupoBkH — mpeaukaTt nodebugd.

4 Prolog debugging

Mode: Normal

:g& factonal/Z
ikesi2
ﬁ' song1

Predicate:

Pucynoxk 1.5 — Pexxum TpaccupoBku

[leperinure B pexum TpaccupoBku. Jlmd TpacCHUpOBKM HEOOXOOMMO  yKa3aTh
KOHTPOJBHEIE TOUKH (Spy points) B mento Debug->Edit spy points->Predicate, rae ykasarse
MMEHA ngﬁwﬂﬁ;{ﬁﬁﬂmﬂm CIIydJae yKaKuTe npeaukar moour. OOparu- T€ BHUMAHHUE, 49TO
CIIpaBa, BHM3) &5 id{z[ ﬁu KHOTIKW, TI€ YKA3BIBAIOTCS KAK KOH- TPOJIBHBIC TOYKH, TAK U TOUKH

*--=.__|-. 1,._-.||-.|||||

"kl1

Bnapen kTpﬂCCHpﬂBJ{}LuKﬂHTpEIMIEIE TOUKHU (Spy pointS) MO3BONAIOT BEI3BATEH IPAPUUECKUN OTJIATUUK.
Touxkn tpaccupoBku (Irace pointS)— KOHCONBHBIA OTHAXYMK. |pEeTHH BBIOOP — MPOCMOTP H

- = - « 'l L F [=] ]
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pemakTupoBaHue (paiyia mMPOrpaMMEel, COAEpIKAIIeH, BBEACHHEIN B mosie Predicate, mpemmkar.
Buemmmit Bum n300pakeH Ha CHUMKE HUKE.

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

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

" x=1 ) =¥
a(1) [ a(Y):-c(Y).d(Y). ]

true
" i,

Pucynok 1.6 — Beimonnenne nporpaMmel

[ ?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
Cy=r —
c(l)
Lrue
\ / .

Pucynok 1.7 — Beimonnenne nporpaMmel

['paduueckuii OTIAMYUK HE MMOIAECPKUBAT PYCCKUX MPEIUKATOB (HE padoTaeT KOPPEKTHO
YKa3aHWE KOHTPOJBHBIX TOYEK U TOUEK TPACCUPOBKHU depe3 rpaduueckuil uarepdenc). B ceasu
C OSTUM OINUIIEM MPEAUKATE, OTHOCANIMECA K OTJAOKE HPOTPAMMEI C HCIOJIB30BAHUEM

KOMAHIHOU CTPOKMU.

Tadmama 1.1 — [TpemukaTer TpaccupPoOBKA

IIpenukar Ormcanme
trace BrIrouuTh pexuM TpacCUpPOBKHU. ECii He yKa3aHBI TOYKH TPACCHPOBKH, OyaeT

MPOW3BOIUTHCS TTOTHAS
ITOINAroBas TPACCUPOBKA.

tracing Y CIIemIeH, €CIM BEI3BIBAETCA U3 PEKIMA TPACCHPOBKH.

no t['ace:_,nﬁ-ﬁgﬁ,’{%ﬂﬁ%%ﬁm@emma TPACCHPOBKU.

CEpTHdJHHETZ ZLUUUDUS SEYABSEY L U0 E FBAUUUBULUUUS SE
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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guitracer, Bxmtounts rpaguueckoro pexuma TpacCHpoBKH. OKHO TpauUIECcKOro
gtrace pEKUMA TPACCUPOBKH BKIKOYAETCA MPU BCTPEUYE MEPBOM KOHTPOIBHOH TOUKH

(Spy-point).

noguitracer  |OTKIIOYUTE TPAPUIECKOTO PEXKUMA TPACCUPOBKU.

trace(Pred)  [YcramoBute TOYKY TpaccupoBku mnpemmkara ¢ umenem Pred (To ects
OTOOpaX)areCsi MPH TPACCHPOBKE OyIeT Kaxkaoe CoOBITHE CBI3aHHOE C
mpemukaToM Pred).

trace(Pred,Port[YcranoBure TOuky TpaccupoBku mpemukata ¢ wumeHem Pred wm
S) AKTUBUPYIONIENCA TO COOBITHMAM (OpHU MPOXOk- AeHMM 1Mo mopram) Ports.
CoObITia MOTYT OBITE CIEAYIONINX TUHOB:

fail — coberTHE COOTBETCTBYIOMIEE HEYOATHOMY BBEI30BY IMPEIHKATA C MMEHEM

Pred;
call — coOprTHE COOTBETCTBYIONMIEE TTEPBOMY BBEI- 30BY MPEIUKATA C WMEHEM
Pred;
redo — coOBITHE COOTBETCTBYIONIEE MOBTOPHOMY BBI30BY MPEOUKATA C UMEHEM
Pred;
exit — COOBITHE COOTBETCTBYIONIEE VCIEMHOMY OKOHYAHWIO BBI30BA

mpenukara ¢ umenem Pred.

Cam xe mapamerp Ports moker mpuHUMATh 3HAYEHHUSA TUOOB COOOMIEHUM C
npe(ukcaMu COOTBETCTBYIOMIUMHU JOOABICHUIO U YIAIECHUIO COORITHS (OPTA)
113 TOUKU TPACCUPOBKH 4 TaK € COMCKHU TAKMX 3Ha4eHUN. Hanpumep, 3ampoc
?-  trace(foo/2, +fail), trace(foo/2, [+call,-fail]). nobGaBnger B TOUKY
TPACCUPOBKH CBI3aHHYIO C Ipeau- katom f0o/2 cobrrtue fail. /[ mobasmenms

COOBITHA MCHOMB3YIOT NpepuKC +, IId M3BATHA -. Kpome TOro MoOKHO
OIEPUPOBATE CPa3y CO BCEMH THITAMU COOBITHIL, ICHIOIB3YA 0003HaueHue all.
[Tpumep:

trace(foo/2, +all).

debug Bxmrouurs pexum otnanku. Ilpu 3ampocax k mporpamMme B peKUME OTIAOKA
BEIBOIATCA BCE COOBITHA, MPOUCXOIANIME NPH BEIMOJIHEHUHM 3arpoca,
CBA3aHHBIE C YCTAHOBIEHHBIMHM TOUKAMM OTJIAKH.

nodebug OTKIIOUHUTE PEKUM OTIATKH.
debugging [Tokazare oTciexnuBarOMMECs TOYKH TPACCUPOBKH U KOHTPOJIBHBIE TOUKH
spy(Pred) Y CTaHOBUTE KOHTPOJILHYIO TOUKY, CBA3aHHYIO ¢ mpeaukatom Pred.

ospy(Pred)  [YOpare KOHTPOIBEHYIO TOUKY, CBA3aHHYIO ¢ mpemukarom Pred.

nospyall YOpate BCe KOHTPOJIBHBIE TOUKH.

2 Ornagka mpOMCXOOUT B KOMAHAHOU CTpoke B nuamoroBoMm okHe SWI-PROLOG wu
0TOOpakaeT MOCIEI0BATENBHOCTE BRIITOHAEMBIX HOAEIEH U PE3YIBTAT BEIITOTHEHHUS.

3 I'papruecknii otnaguuk orodOpaxkaer nHPpopmano B COOCTBEHHOM — OTIEIFHOM OKHE.

4 He 3a0riBaiiTe Kbl pa3 CTABUTh TOUYKY MMOCIE NPEIUKATOB WIH TPYHITEI HPETUKATOB
(3aImMCaHHBIX YEPE3 3AMATYIO ) — KAKI0€ IMPEUI0KEHNE 3aKAHIUBAETCA TOUKOH.

Torma mMeHHO Ha yKa3aHHBIX NPEAUKATAX TPACCUPOBKA Oyaer OCTAHABIMBATHCA WU
MOKA3BIBATE IMPOMEKYTOUHBIH pe3ynsTar. OCTalbHBIE HE YKA3aHHBIE NPEAUKATEl HE OyayT
MOKA3aHEI uggﬂ’ﬁﬁgu?ﬂﬁ?}m HUKAKHE KOHTPOJIEHBIE TOYKH, TO PEXUM TPACCUPOBKHA OynaeT
HEOTINUNMKOACHORITROTICPex1Ma padOTEL MHTEPITPETATOPA).

Ceptudomkar: 2C0 ﬁggﬁw E;?ﬁif_@[a?é? BAS00060000043E

Bnapeneuy; lle63yxbea TaTbAHa KCaHopoBHa
?-mro0uT(X, TeHHNC ), 1I00NT( X,KOMIIBIOTEPEI ).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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U IIOCMOTpUTE, 4TO npousouper. [locne nmonmydenus nepBoro pemeHws IMIOJIYYUTE BCE
OCTANBHBIE, BBOIA;. T pacCHpoBKa M300pakeHa Ha CIEAYIOMIEM PHCYHKE:

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

I{

Pucynok 1.7 — TpaccupoBka mporpaMmel

B neBoit BepxHeil yacTi OKHA rpa)MUIecKOT0 OTIaTIMKa OTOOPAKEHEI TEKYIIHE 3HAUCHUS
MEPEMEHHBIX TEKYIIEr0 BBIMOJHAEMOI0 HPEINKATa, CIpaBa CTEK BBI30BOB NPEOUKATOB, B
HUKHEN JacTu (PAKTEI M NPABUIA, TOE€ [BETOM OTMEUEH CIEAYIONINM BBI3EIBAEMBIM MPEIUKAT.
Buemnmit Bua rpaduueckoro oTmamumka w3o0pakeH Ha pucyHke. CBepxy, B BHUIE KHOTIOK,
HAXOOATCA OOMYCTUMEBIE OEHUCTBUA. BrOopas KHOMKA (CTpPEIKa BOPABO) MO3BOJIAET BEIMOIHATH
OpOorpaMMy ITOMIATOBO (IpEeAuKaT 3a mpeaukatom). LIBeT BrIgeneHUs TAKKE MUMEET 3HAUECHHUE.
KpacHerit 1iBeT 0003Ha4aeT HEyqauy, JIOKHOCTE PEIICHHS.

Tool Edit Compls  Help

L =[] 7 o B9 ae ol v 4 2D G2

Eindings Call Stack
H =]
M1 = ¢
F‘memm
B T laclonsl2
i 5
W% facinri=zl
exfprolog_workspacefaong.pl -
song (X} : -1, write{'run, "1, (Y is X-1),3cngi{Y}. =
sondg (1) .
factoriml(0,1).
factorial i, Fi:-
M,
N1l is N-1,
G fac
IIII!,:L Moim N o
factoriml itmr (N, FzctN) :-
facti(H,FactM,1,1).
fart (M, raSTH, |, F)
I<H,
I1 is I+1,
S i=m P,
tact (N, FactM,I1,P1) .
factiM, FactN,N,FactH).
fartorial iterz (N, fActn) :
tact? (H, FactN,1) .
fact2 (N, Fac H,P):- -
—all: Foetoralfz

Pucynoxk 1.8 — Pesynerar TpaccupoBKH
OOKYMEHT NOANWCAH
ANEKTPOHHOW MOAMNMCHIO

ceprupuear 2collocTaHOBRA 3aAAMHJIa0opaTopHOH padoTe 1
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1. N3yuurs npeanaraemsiil TCOPETHUIECKUN MATEPHA.
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2. Pazpaboranre mporpamMmel 1 COOPMHUPYUTE K HUM 3aIIPOCEI, UCIIOIB3YA (DpParMeHTEl
Koma w3 JJUCTUHros 1.1-1.5.

3. Beimomaure 3amaama 1.1-1.5.

4. OTueTr DOJIKEH COAEPIKATH TUTYIBHBIA JMCT, BKIIOYAIONMI HA3BaHWE 1a00paTOpHOU
pabdOTEI 1 HOMEDP BApHUAHTA, A TAKKE CBEAEHUA 00 aBTope ((pavimsa CTyaeHTa U HOMEDP TPYIIIIE).

5. 0dgopmnenue Kaxaoro 3aJaHUs HAYMHAWTE C YKa3aHWA €ro HOMEpa, HAImpuMeEp
«3amanue Ne 1» 1 Tekcra zaganus.

6. Oopmisia pemieHue 3amaHui, CHEOYET BKIOYATH B JOKYMEHT CKPUHIIOTHI H
KOMMEHTAPHUU IS MOACHEHUSA UCITOIB3YEMBIX 0003HAUEHWHN U BEIMOMHAEMBIX JEHCTBUM.

7. O opvute oTuer mo madboparopuou padore. IlpeacraBurs oruer mo nabopaTopHOU
paboTe i 3anIuTHI.

3aqanue 1.1
Jlna Toro uroObr HAOpATE TEKCT MPOrPAMMEI, BOCIIOJIB3YUTECH BCTPOEHHBIM TEKCTOBBIM
pemakTopoMm. UTo0Os!r co3mars HOBEIN (paitt BeiOepere komanny File/New, B muamoroBoM OKHE

VKQKUTE UM HOBOTO (paiina, Hampumep, tect. {ima pemaktupoBaHusa yke CO3TAHHOTO (paiia ¢
MCIOJIb30BAHUEM BCTPOEHHOTO PEJAKTOpPa MOXKHO BOCHOJIB30BaThCA komaHmoit menro File/Edit.

HabeiiTe mporpammy 1 (Texct mporpamMMel BeIme mo Tekcry) u coxpanute ee (File/Save buffer).

3aganue 1.2
[lepeBequre mnpenmokeHus PyCCKOro A3bIKA B OpeguKatHylo (opmy, Co3mauTe,
COXpaHUTE U 3arpy3uTe 0a3y 3HaAHUI.

JmeH mobur urenue. Mapk moOut komneroTeprl. [[xOH m00UT OaIMUHTOH. JPHK
mOOUT YTEHME.

bagMuHTOH - 5T0 BUA criopta. TeHHuC - 3T0 BU CHOPTA.
OyTtdou - 510 BUA cropra. beicdon - 310 Bun cnopra

CooprcmeH - 3TO TOT, KTO TIOOUT KaKOM-HUOYIb BUI CHOPTA.
O0svenunuTe 5Ty 0a3y ¢ 0asou u3 3aganus 1.1.

J3ananue 1.3
3arpysure [Iponor-nporpammy n3 3amanums 1.2.

3aganue 1.4

Hcmons3ys koMaHIbl BHENIHETO peaakTopa, 3ameHuTs BCroay 'Eric' va "Tom'. ITocrpouts
IEPEBO BEIBOA AJI1 HOCTPOCHHOM B 3ananuu 1.2 0as3el JaHHEIX U 3ampoca

?-sportsman('Mark').

3aganue 1.5

[Tocrpours 0a3y 3HaHWII HA OCHOBE TEKCTA:

Kuser 3e0pa na 3emue. JKuser cobaka Ha 3emmne. JKuser kapm B Bojae. JKu- BeT KUT B
Boje. Komika xuBer tam ke, rae xuBer cobaka. Kuser kpokoqui B BoOAE U HA 3emie. JKuser
AATYHIKA B BOAE U HA 3emute. JKuBET yTka B BOJE, HA 3eMII€ U B BO3ayxe. JKuBer open B BO3ayxe
1 Ha 3emuie. JKuBeT OypeBECTHUK B BOAE U B BO3OYXE.

3amaiite Kk 5TOM 0asze 3ampocel (BOCHOAB3yHTECh mnpemukaroMm help mma mowc- ka
OTHOIIEHUA '"'HEPABHO").

Kto roe xuser?
KT0 )xuBeT Ha 3emMie, HO He aBaerca codakom? KTo KuBeT U Ha 3emiie, U B Boae?

BapuaHThI HHANBHAYAJIBHBIX 32/1aHHH

Pazpaborailte TeXHUYECKOE 3a0AHUE HA NPOEKTHUPOBAHHUE HKCIIEPTHOM CUCTEMBI B
COOTBETCIBHH C BAPHAHTOM. OOparuTe BHUMAHHE HA (PYHKIMOHANBEHOCTh W COCTAB 3aIPOCOB K
KYMEHT, [MOAMUCAH . .
BKcneprﬁﬁﬁunm@mé@wwe Ha cocTaB 0a3el 3HAHUH OPOEKTUPYEMOU CHCTEMEL.

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS000600 EldgE -
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa dOJINLA 11 _B HPHHHTH 3dJdHHH
No [Ipeamernas 001aCTh Llenesas ay nuropus
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1 byxraarepusa PyKOBOIMTENEL NPEeAIPUATH
2 HOpucnpynexnnums PyKkOBOIUTENE OPEATPUATHA
3 HR-ciryx0a Couckaremns

4 KOMIOBIOTEPHEIN Mara3uH [Tokymarens

5 Maraszu >JIeKTPOHHKH [Toxynarens

6 KHWKHBIT Marasmud Menemkep mo mpogaxam

7 ATEHTCTBO HEIBMKUMOCTH Menemxkep mo mpogaxam

8 CrpourensHas pupma [Toxymarens

9 Typpupma Menemxep mo mpogaxam

10 KMB kak typucrckuii kaacrep | Kmuenr

CG,HEPWHHHE oT4HeTa

[To BemomnenHon padote coctaBmaeTCs OTUeTr. OTUeT BBIMOJHAETCA B HIAECKTPOHHOM
Buze. [1o BEIMOMHEHHOMY OTUETY NPOBOIUTCA 3aMIATA JJA00pATOPHOM padOTHL.

Oruer mo mnaboparopHoM padOTE MOOMKEH COCTOATH M3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAA 9aCTh;

- OCHOBHAS 494CTh: OMUCAHUE PA0OTHL, BKIIIOYAONIEE CKPUHILIOTEI JEUCTBUN;

- 3aKJTFOYECHME (BEIBOEI).

BBogHas 4acTh OTUETA NOJDKHA BKIFOYATh ITYHKTHL:

- YCJIOBUE 3aJaUK;

- MOPAIOK BBIMOJIHECHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIb3YEMBIE IPH BEITOITHEHUH PAOOTHI.

3ammra oruera mo nadoparopHoM padOTe 3aKIMOYAETCA B MPEABABICHUN MTPENOIABATEITIO
MOJYYECHHBIX PE3YIALTATOB B BUJE (pailia U JEMOHCTPAIMH MOJIYUYEHHEIX HABBEIKOB IMPH OTBETAX
HA BOIPOCHI MPEINOJABATEIIA.

KoHTpoJibHBIE BONIPOCHI

. Kak M0¥H0 3arpy3urs nporpammy u3 (aitna?
. Kak 3amyckaercsa mporpamma Ha I[Ipomore?
. Kak oroOpaxarorcsa B mporpamme Ha [Ipomore cBolicTBa cymuocTen?
. Kak orobpaxarorcs B mporpamme Ha [Iponore orHoOmeHus MEXAY CYIIHOCTAMU !
. Kak oTo0Opasuts B mporpamme Ha [Iponore npoBepky KOHBIOHKIINN ABYX NPEIUKATOB?
. Uro Takoe ynudukanus B [Iponore?
. Uro Takoe npaswio B [Iponore?
. Omnmre (PyHKIMOHAIEHBIE BO3MOKHOCTH JIOTHYECKOT0 ITPOTPAMMHUPOBAHHAL.
. Kakumu Bo3mokHOCTAMHE 00mamaer Oasza 3sHaHui?
10. Uro Takoe normueckoe M PyHKIMOHAITEHOE MPOTPAMMHPOBAHIE?

x:amqswm.h.wm._.

JlabopaTopHasi padora 2. OCHOBLI MATEeMATHYECKOMH JIOT HKH

Heas paborsr: M3yuenue crpykrypel mporpammbel Ha a3eike PROLOG. H3yuenme
cunrakcuca a3sika PROLOG.

OcHoBBI TeOpHH

Cunarakcuc s3bika Ilpojor
[Tpu popmamsHOM OMMCAHNN CHHTAKCHCA KOHCTPYKIMH AT OPUTMHUECKNX S3BIKOB 4aCTO
UCIOIB3YETCA TAK Ha3eBaemasa «HopmanbHas popma bokyca-Haypa» (BH®), pazpaborannas B

1960 xR Bolgclntin Turepom Haypom. Breperie BH® Orina mpumenena [Turepom
Cepruc Ay IPORDOAPHBBAMMEITEACHEAAKOIEA  A3bIKa Anron-60. OcHoBHBIMU KOHCTpyKUMAMH bBHO®

Branensy naksFesCETE R OIS  wPose

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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CHMBOI «::=» UATAETCA KAK «II0 OMPENEICHUIO» («ITO», «eCThb»). CeBa OT pa3nemrens
pacronaraercs 00BACHAEMOE TOHATHE, CIIPABa - KOHCTPYKIWA, pa3bpACHAoNas ero. Hampumep,

<Umsa> ::= <M penrudukarop>

B yrnoBele CKOOKHM «< >)» 3aKJIFOYAETCA 4ACTh BEIPAKEHUA, KOTOPAS MCHOJIB3YETCS IS
0003HAUEHNA CUHTAKCHYECKON KOHCTPYKIMM A3BIKA, B YACTHOCTH OOBACHAEeMOE moHATHE. B
OPUBEACHHOM BEIIIE npumepe 310 <Umsa> u < nentudukarop>.

CumBon «|» o3nagaer B HOTaimmu BH® «uwmm». OH mpumeHsercs Oiasi pa3neacHus
ATBTEPHATUBHBIX TOJKOBAHUI OMPEAEIAEMOro mouATua. Hampumep, gecatnunyio mudpy MOKHO
OMPENETNUTE CIETYONIIMM 00pa3oMm:

<uuppa=> ::= 0|1|2|3|4|5|6]7|8|9

HacTe CMHTAKCHMYECKOM KOHCTPYKIIMH, 3AKIIOUEHHAA B KBAAPATHBIE CKOOKH, ABIAETCA
HEO00s3aTENBHON (MOKET NPHUCYTCTBOBATE MJIM OTCYTCTBOBATE ), HAITPHUMED

<llenoe uncno> ::= [-|<llomoxkurenpHoe 11€10€ YUCIO>

O3HAYAET, YTO LEJIOE€ YUCIO MOKHO ONPENEINUTH YEPE3 IOJI0KHUTEIBRHOE IIEI0E€ YHUCIIO,
epen KOTOPEIM MOKET CTOATH 3HAK MUHYC.

CuMmBOI «*» 0003HAYAET, UTO YACTH CHMHTAKCHYECKOU KOHCTPYKIMH MOJKET MOBTOPATHCS
OpPOM3BOIBHOE UYHMCIO pa3 (Homp M Oomee). 3aMeTuM, dYTO WHOTJA BMECTO CHMBOIA «*»
UCHONB3YIOT (pUTYpHEIE CKOOKM «{ }». Hampumep, momIoXUTENRHOE HET0E€ YUCIO B HOTALNHU
bH® moxkHo crnenyrommm 00pazom:

<IlonmoxureneHoe 11€I0€ UUCI0> = <mu(ppa>[<uudpa>|*

198151

<[TonmoxwurensHoe 1en0€e uncno> == <mudppa>{<uudpa=}.

T.e. momoxuTENnEHOE LETO0E YUCIIO COCTOUT U3 OTHOHM WM HECKOJIBKUX Upp.

[Iporpamma wa Ilpomore cocrour wu3 mnpeanoxeHud (yrBepxaenuu). Kawxmoe
MPEIOKEHUE 3aKAHUNBAETCS TOYKOM.

[Tpennoxenus OrIBaroT Tpex BUAOB: (DAKTEI, MPABUIA, BOMPOCHI.

[Tpennoxenue nmeer BUA

B :-
Al, ..., An.
B Ha3pBaeTrca 3aroJIOBKOM WM TOJOBOM MpemnoxeHus, a Al, ..., An - Temom.

[Ipennoxenue sBagercs mepeBepHyTOod wMmmaukaimpein (B :- A sksuBanentno B «— A, «B
cienyer w3 A») unu (pazoir XopHa. CHUMBOI «:-» O3HAYAET «CIEAYET M3», CUMBOI «,» —
KOHBIOHKIMA (1oruueckoe M, "“).

[Tpu HeoOxogumoCTH mpuUMEHEHUA AU3BIOHKIMU (jJoruueckoe WMJIN, v) HCITOJIE3Y €TCA
CUMBOJI «}», MOEUCTBYIONMHU A0 CHCOYIONIEN OU3BIOHKIMW, OKOHYAHUA MPaBUIA W
3aKpBIBAIONIEH KPYTI0U Ck0Oku. Hanmpumep,

[Iponor Jloruka nmpeauKaTos

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

D :- A"B'C)-D
A, (B C).

@akr (pukcupyer (OOpenenser) HEKOTOPOE OTHOLIEHHUE MekAy OOBekTaMu. OH COCTOUT
TOMBKO 13 3aronoBka. MoKHO cauTaTts, 4TO (PAKT — HTO MPEMIOKEHNE, Y KOTOPOTO HET Tena. B
TEPMHHAX JIOTUKH IIPEAUKATOB, (DAKT — 3TO M €CTh NPEIUKAT.

Hampumep, ¢akr, uro Harama asmaerca mamon Jlamm, moxker ObITh 3amicaH B BUAE (B
SWI1-Prolo ﬂ% CTDOKH-KOHCTAHTEI 3aIICEIBAIOTCA B OMHAPHBIX KaBEIIKAX):

AAC

A maah a').
cepracukar. cCUPRCF pEneTdetaet ool ey cmoBHO HCTHHHOE YTBEPIKICHUE.
Bnaneneu: meﬁﬁmsa TateAHa AnekcaHgpoBHa - -
CIM BOCIOJIb30BATECA HOPMAIRHOM (popmont bokyca-Hayspa, TO mpemukar MOMXKHO

DHPE‘,I[E-‘JTHTB cJIe HOIIIHM Dﬁpﬂ?pDM:
Nencteutengd: ¢ 19.08.2022 no 19.08.2023
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<IIpemukar> ::= <Uma> | <Uma>(<apryment> [,<aprymeHr>|*),

T.€. IPEIUKAT COCTOUT JMOO TOJBKO M3 MUMEHHM, JTMOO U3 UMEHHU M CIAEOYIOMIEH 34 HUM
MOCJIENOBATEILHOCTA APTYMEHTOB (TEPMOB ), 3AKITFOUEHHOHN B CKOOKH.

APryMEHTOM (TEPMOM) MPEAUKATA MOMKET OBITH KOHCTAHTA, HEPEMEHHASA WIH COCTABHOMN
00BEKT (CTMCOK WM PyHKIWA). YUCIIO apryMEHTOB MMPEANKATA HA3BIBAETCA APHOCTHIO.

[TpaBuno — mpenmokeHue, UCTUHHOCTh KOTOPOTO 3aBHUCUT OT MCTHHHOCTH OJHOTO WIH
HECKOJBKUX OpeanokeHnil. OOBIIHO MPABWIO COAEPKUT HECKOIBKO XBOCTOBEIX IIENIEH, KOTOPBIE
OOJKHBL OBITE UCTUHHBIMHU I TOTO, UTOOBI CAMO MPABUJIIO OBLIIO MCTHHHBIM.

B norarmu bH® npasuno Oyner umers BUA:

<IIpaBuno> ::= <gpemukar> :- <npegukar> [, <aopeaukar=>|*.

Hanpumep. U3BecTHO, uT0o 0a0ymika gyemoBeka - 3T0 MamMa €ro MaMel MJIM Mama €r0O Markbl.
CooTBercTByIONIME TTpaBuaa OyIyT UMETh BUA!

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

grandmama(X, Y):-
mama(X, Z), mama(Z, Y);
mama(X, Z), papa(Z, Y).
15 8151

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

HNma nepemennon B Ilposmore moxer cocTtosaTe M3 OyKB JIATHHCKOTO andasura, uudp,
3HAKOB MOQUYEPKUBAHUA U JOJIKHO HAYUHATHCA C MPONHUCHOU OYKBEI WIM 3HAKA ITOTYEPKUBAHMUAL.
[Ipy sTOM mnepemMeHHBIE B TENe MpaBWIA HEABHO CBA3dHEI KBAHTOPOM BCEOOMIHOCTH U
SKBUBAJIEHTHEI 00BEKTAM MPEIMETHON 00IaCTH.

[Tepemennsie MOTyT OBITE CBOOOTHEIMHA WIIH CBI3AHHBIMH.

CBoOonHas mepeMeHHas — NEPEMEHHAA, KOTOpas €mie He moiaydwia 3HadeHus. Ona He
PaBHAETCA HU HYJIIO, HA Npo0eny; y He€ BOOOMIE HET HUKAKOTO 3HAUEHUA. | aKue MEepPEeMEHHBIE
€T1I€ HA3BIBAIOT HEKOHKPETU3UPOBAHHBIMH.

[lepemennas, koropas moayuunaa KakOe-TO 3HAUEHUE M O0KA3ajJach CBA3AHHOM C
OMPENEIEHHBIM 00OBEKTOM, HA3BIBAETCS CBA3aHHOU. Ecmi mepemeHHas Oplna KOHKPETU3UPOBAHA
KaKUM-TO 3HAYEHUEM U €M COMOCTABJICH HEKOTOPBIM OOBEKT, TO ATA NEPEMEHHAS YIKE HE MOIKET
OBITH M3MEHEHA.

Obmacteio aeiictBus nepemenHoud B [Iponore ssaserca omgno mpenmoxkeHue. B paszHbx
MPEIJIOKEHUAX MOJKET MCHOJB30BATECA OJHO U TO K€ MMA HEPEMEHHOW Iiai 0003HAueHUA
pa3uHeix 00BeKTOB. Mckmouenmem u3 mpaBwia ompeaeneHusa 00JaCTH HEUCTBUA SABIIAETCA
AHOHUMHASA MEPEMEHHAA, KOTOpas 0003HAYAETCS CUMBOJIOM IMOAUYEPKUBAHUA « ». AHOHHUMHASA
MEPEMEHHAA MOPEOMUCBIBACT HMHTEPOPETATOPY (KOMIMUIATOPY) MNPOUTHOPUPOBATE 3HAUCHUE
aprymenra (tepma). Ecimm B mpaBmie HECKOIBKO AHOHUMHBIX MEPEMEHHBIX, TO BCE OHHU
OTJMUAIOTCS APYT OT APyra, HECMOTPA HA TO, UTO 3aMUCAHBI C UCTIOIB30BAHUEM OJHOTO U TOTO
KE CHMDMH‘}% SAMIQAMHBIE TIEPEMEHHEIE MOTYT 3AIHCHIBATECA TOJILKO B KAUECTBE TEPMA
npeauKa¥eE FPOROpLI0FHIEIX B BEIPAKEHIAX (HANpUMEDP, apU(PMETUIECKIX ) HENB3AL.

g:z;j:f“ ii%?ﬁﬁﬁﬁiﬁ%ﬂ@ﬁ%ﬁa%mﬂm npemnoxeHu [Ipomora mMoKHO CUUTATE BOIPOCEH
(3ampoCEl, LEM).

BDHJZZJGC COCTOUT TOJIBKO W3 T€JIa U MOKET OBITh BeIpaxkeH ¢ nomonisio bH® B Bune:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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<Bomnpoc> ::= <IIpeguxar> | ,<IIpemukar>]*

BompocCel MCMOIB3YIOT IS BRISICHEHNA BBIMOJIHUMOCTH HEKOTOPOTO OTHOMIEHUS MEKIY
OMMCAHHEIMU B mporpamme oObekramu. CucTeéMa pacCMATPUBAET BOIPOC KAK 1€ML, K KOTOPOU
HATO CTpeMurhca. OTBET HA BOOPOC MOMKET OKa3aThCA IMOJIOKUTEIBHBEIM (true) wuiu
OTpHUIIATEILHEIM (false), B 3aBUCHMOCTH OT TOTO, MOKET JTM OBITh JOCTUTHYTA COOTBETCTBYIOMIAS
LETTh.

[Tporpamma mokeT comepikars BOMPOC B TEE (BHYTPEHHsA 1enb). Ecau mporpamma
COOEPKUT BHYTPEHHIOIO 1€, TO MOCIE 3aIMyCKa MPOrpaMMbl HA BEIITOJHEHHUE CHUCTEMA Cpasy
IPOBEPSIET TOCTHKUMOCTD 3aaHHOM 1. ECiu BHYTpEHHEHN €M B MPOrpaMMe HET, TO MOCIIE
3aIyCKa MPOrpaMMEBl CUCTEMA BBIOACT MPUIIIANIEHUE BBOJWUTH BOIMPOCEL B AUATOTOBOM PEKHME
(HemHAA 1ens). [Iporpamma, komMnummpyemas B UCIOJHAEMBIN (paiin, 00A3aT€nsHO JOMKHA
MMETh BHYTPEHHIOIO IIETE.

Ecmm nens goCcTUrHyTa, CUCTEMA OTBEYAET «yes» («irue»), B MPOTHMBHOM CIy4ae «noy
(«false»). Cnemyer OTMETHTB, YTO OTBET «NO» HA BOMPOC HE BCErAa O03HAYAET, YTO OH
oTpuuarenbHeid. CHUCTEMa MOKET OAaTh TAKOW OTBET U B TOM CIy4de, KOrga y HEE IPOCTO
HEZOCTATOYHO MH(OpPMALMH, ITO3BOIAIONIEN MOJIOKUTEILHO OTBETUTE HA Bompoc. T.e. Ilponor
OCHOBAH HA T.H. «MOAEIU 3aKPLITOTO0 MHUPa», B KOTOPOH BCE, UTO MOYKHO MOJYIHUTH HA OCHOBE
OMUCAaHUA MOJENH ABJIIETCA UCTHUHOM, & OCTAIIBHOE — JIOKEBIO.

@dakr, mpaBwio U Bompoc ¢ TOoukum 3peHus (Ppa3 Xopua (B < A) MOxkHO
HUHTEPIIPETHPOBATE CIEAYIOIUM 00pa3oM:

- (pakT: B « true;

- mpaBwio: B « A;

- BOIIpOC: true < A.

T.0. mporpamma (0asa 3nanmit) Ha IIpomore cocrour u3 (pakToB M mpaBuia, KOTOPHIE
OPEACTABILAIOT COOOM MPOAYKIWM C IPEAUKATAMH B JIEBOM W NPABOM YacTU. leM cambIM
OpPOTrpaMMa BBRIPAKAET HEKOTOPEHIE 3HAHMSA O MPEAMETHON 00macTH, HEOOXOIUMEBIE TJI PETICHUS
3a1a49y. 3anpoc - ATO TAKIKE HEKOTOPHIM IMPEAUKAT, UCTUHHOCTE KOTOPOTO HAC MHTEpecyeT. Ecmm
3aMpoc HE COAEPIKUT MEPEMEHHBIX, TO BRIYMCICHUE €r0 3HAYEHUS JAET OTBET «irue» mpHu €ro
UCTUHHOCTH, 00 oTBer «false» mpu ero moxmoctn. Ecmm ke B mpenmmkare 3ampoca ecTh
MEPEMEHHBIE, TO WIIYTCSI MX 3HAUCHUA (MHTEPIPETaIys), P KOTOPHIX 3TOT MPEAUKAT U BCE
NPEIUKATEl MPOTPAMMEI CTAHOBATCA MCTUHHBIMA. B 5TOM M COCTOMT CyTh BBIYUCICHUH
(;Toruueckoro BeIBOAA) mporpammel Ha [Iposore.

IIpumep nporpammupoBanus Ha si3bike IlpoJior
PaccmoTpuM HECKOMBEKO mpuMepoB. [lyCTe B mporpamme 3amaHbl CIEAYHONIME (PAKTHI
(MpennKarel ) 1 IpaBUiIA:

JincTuHr 2.1
mama('Harama', '/lama').
mama('[lama’', 'Maima').

mama('Harama', 'Baca').
papa('Bacsa', 'Mama').

grandmama(X, Y):-
ndRARR(ES pabAdmama(Z, Y); papa(Z, Y)).

SNEKTPOHHOW NOONUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTesAH MEHEE%DEHE
, Y)i-

grandpapa(
NeicTeuTenex: ¢ 19.08.20@315}&(5{2@, (Hlﬂmﬂ(z, Y), papa(Z, Y))
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Bompoc 1 — saserca mu Harama mamoit Jlammn:
?- mama('Harama', '/lama').
true.
Bonpoc 2 — kro aBaserca mamou Jlamm:
?- mama(X, 'Jlama').
X ='Harama' ;
false.

[lepasa crpoka cooOmieHMs O3HAuaer, 4TO OTBET HAMAET WM MaMmou Jlamm sABngercs
Harama; Bropas — uro B 0a3e 3HAHUN AJA OCTABIIMXCS MPENJIOKEHUIN HE 0OHAPYKEHBI OPyTrHe

Mamel Jlamu.
Bonpoc 3 — ects in y Jlamu mama:

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

Bonpoc 4 — HaiiTH BCEX MAM M JETEU:

?- mama(X.,Y).
X ='Harama',
Y ="Jlama’ ;
X ="Jlama’,

Y ='Mama’ ;
X ="Harama',
Y ='Bacs.

B manHOM ciydae mociie TpeTsero oTeera He Beimaerca «falsey, T.k. B 0aze 3nanuii ObLM
nepeOpansl BCE MPEMIOKEHNA U OHU BCE NCTHHHEI.
Bonpoc 5 — nna koro Harama asnsercs 0a0ymikou:

?- grandmama('Harama', X).
X ="Mama' ;
X ="Mama'.

B manHOM ciryuae BBITAeTCS OBAa OOMHAKOBBEIX OoTBeTa «Mama», T.K. mpasmwio grandmama
B OTHOM caydae cpadortamo mo nuemouke «Harama — Jlama — Mamay, a B gpyrom - «Harama —
Bacsa — Mamay. OgeBuaHO, 4TO B MpUBENEHHOM npumepe 0assl 3Hanu 1nbo Haramm - 5To nBe
pa3IM4HEIE KEHIIUHEI, 100 Mammu.

KpaTkue cBeieHHs1 00 onepalisix ¥ BCTpoeHHbIX npeaukaTax SWI-Prolog
B Tabn. 2.1 mpusenensr Hekotopeie omeparu u npemukatsl SWI-Prolog, kotoprie B
JanpHEHIEM OyayT UCITOIB30BATECA JJI MILTIOCTPALIUI TPHUMEPOB.

Tabmuma 2.1 - Hekoropere onepanuu u npenukatst SWI-Prolog

Onepanus / | Haznauenue

NOKYMEHT OONWCAH
[Tpe MK ExTponHON NOaNUChIO

Ceprufbfirare 2C0000043E9ABSBISP B TRAIE060000043E

Bnaﬂenﬁil fllae[ig]émsa TatbaHa Anﬁaﬁpﬁam
2

Vaupukanusa (IpUCBAMBAHUE 3HAUCHUA HECBA3AHHOM IIEPEMEHHOM )

Nencteutenad: ¢ 19.08.2022 no 19.08.2023
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<, =<, >=, > Apudmernaeckue (TOIBKO A 9MCET) ONEPAUH CPABHEHUSA

== Apupmernueckoe paBeHCTBO

—\= ApupMETHIECKOE HEPABEHCTBO

1S Briaucaenue apupMeTnaeckoro BeIpaxkeHusa (Hampumep, A 1s 5 +2)

@<, @=<, @>=, | Omepauuym CpaBHEHHA I KOHCTAHT U MEPEMEHHBIX JF000TO THITA (dHCE,

(> CTPOK, CITMCKOB M T.1.)

== PaBeHCTBO KOHCTAHT M IMIEPEMEHHEIX JIFOO0TO THHA

== HepaBeHCTBO KOHCTAHT U IIEPEMEHHBIX JTFOO0T0 THITA

not(A) OTpUIIaHME TOTUYECKOTO BEIPAKEHUSI A

read(A) UreHne 3HaUCHNA ¢ KIABUATYPEI M MPHUCBAUBAHME €T0 MMEPEMEHHON A

write(A) [lewatr A Ha »5KpaH C YCTAHOBKOM Kypcopa MOCHE ITOCJIEIHETO
HAIMeYaTAHHOTO CHMBOJIA

writeln(A) [IeuaTs A Ha 3KpaH ¢ MEPEBOJIOM KyPCOpd B HAYAJIO0 CIEAYIOIIEH CTPOKH

nl [IepeBon kypcopa B HAYAI0 CACAYVIOMIEH CTPOKHU

repeat [Ipemukar, BeIDaromMii HOBOE MCTHHHOE 3HAYEHME MOpPA BO3BpATe.
[Iepenoka3pIiBaACMBIN MPEIHUKAT

! [Ipemukar (cut, COKpaTHUTE), 3aNPENIAIONINNA BO3BpPAT JAJIEE TOM TOYKH, TOE
OH CTOHT

assert(A), Junamuueckoe pobOaBneHue (pakra (mpaBuia) B KOHEI[ COHMCKA MOOOOHBIX

assertz(A) (pakTOB (TIpaBWiI) OA36I 3HAHUM (TPOTPAMMEI )

asserta(A) Jlunamuueckoe moOanenue (pakra (mpaBuia) B HAYAIO CITMCKA MOA0OHBIX
(bakTOB (TTpaBuia) OA36I 3HAHUM

retract(A) VYV nanenue nmeporo (axra (mpaBuiia) 0a3el 3HAHHH

retractall(A) VY manenme Bcex (paktoB (mmpasmr) 0a3el 3HAHUN ¢ HMEeHeM A

IIpouenypa BoiBoaa B Ilpogiore

[Tpu moucke pemenns (mokaszarenscrea uem) B [lponore ncnonezyerca meron nepedopa
C BO3Bparamu (mOMCK B riayOmHy). IIpomor mpu moka3zarensCTBE YTBEPKAECHHS IMOOYEPETHO
OBITAETCA YCTAHOBUTH WCTUHHOCTh BXOIANIMX B HEr0 NOPEIUKATOB (yTBEpkKIOeHUI). Ecau
NEPBBEIN mpeaukar uctuHeH, 1o [Ipomor mepexomur ko BrOpoMy. Ecium w1 OH uCTHMHEH, TO
NEPEXOOUT K Tperbemy. Ecnu BTOpou mpenukar jnoxkeH, 1o [Iponor meitaercsa yCTaHOBUTE €ro
MCTUHHOCTE NP APYIUX 3HAYEHUAX, BXOANIMX B HEr0 MepeMeHHEBIX. Ecimm sToro ne ymaercs
CIeNark, TO OH BO3BPANIAETCS K IMEPBOMY OPEOUKATY U MBITAETCS YCTAHOBUTH €r0 MCTHHHOCTH
IUIS. HOBBIX 3HAYEHHWI NMEPEMEHHBIX, 4 3aTEM CHOBA BO3BPANIAETCS K OOKA34TEIBCTBY BTOPOTO
npenukarta. lakas mpouenypa moBTOPAETCA 0 TEX HOP, MOKA HE OyaeT JOCTUTHYTA UCTUHHOCTE
nmociaequero npeaukara. [locnme mokasarensCTBa MCTHHHOCTH MNOCIEOHETO NPEOUKATa LEH
[Iponor 3aBepmaer padoty. [Tponece Bo3Bpara B IIposnore nassiBaerca backtracking.

Hampumep, mycTs UMeeTcs 3ampoc Ha ONpeneieHus BHyYEK U BHYKOB «Haranm»:

?- mama('Harama', Y),
(mama(Y, Z); papa(Y, Z)),

CepTudukar:
Bnaneneu:

2C000004

LI.IEGﬂ

write(Z);
write('Bcé').
OtBer.

Mama;

Mama:
NOKYMEHT TTOANWCAH

EHE%?HHGH Nnoannucbio
%BBQEEEDEET BAS00060000043E

¥oea TateaHa AnekcaHaopoBHa

BIOeICHHAL

(grandmama).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ITocraHoBKA 321a4H K J1adopaTOpHOI padoTe 2

1. N3yuurs npeanaraemsiil TCOPETUIECKUN MATEPHA.

2. Ot4uer OOMKEH CONEPKAaTh TUTYJBHBIM JIMCT, BKIIOUAIONIMN HA3BAHUE TA00PATOPHOI
padOTEI 1 HOMEDP BAPUAHTA, A TAKKE CBEAEHUA 00 aBTope ((pamimsa CTyaeHTa U HOMEDP TPYIIIIE).

3. O¢opmiieHne KaxaOTO 3aJaHUSA HAYMHAWTE C YKA3aHUA €r0 HOMEPA, HAMPUMED
«3amanme Ne 1» 1 Tekcra 3amadud.

4. Ogopmnsas pemeHue 3amaHuil, CACOYET BKIOYATE B JOKYMEHT CKPUHIIOTHEI H
KOMMEHTAPHH U1 MOACHEHW UCTTIOIB3YEMBIX 0003HAYEHHI U BEIITOJHAEMBIX JEHUCTBUU.

5. Ogopvute oTuer mo maboparopuou padore. IlpeacraBurs oruer mo maboparopHOU
paboTte A 3anuTHL

3ajanud k 1laboparopHoii padoTte

B coOTBETCTBHM € MOJTyYEHHBIM 3aJaHUEM C(DOPMHUPOBATE PEHICHUE U TIATh €T0 ONMMUCAHUE
CO CKPUHMIIOTAMH BEITOJTHEHHBIX €U CTBUIL.

[Tokaxure HA CKPUHIIOTAX PE3yJBTAT 3aMpPOCOB, MPUBEAECHHBIX HWIKE, HCIOIB3YA K
KauecTBe 0a30BOM mporpammel Jlucrunr 2.1.

Bomipoc 1 — asnaerca mu Harama mamoit Jlanm:

?- mama('Harama', '/lama').

true.
Bonpoc 2 — k10 aBmaerca mamou Jlamm:

?- mama(X, 'Jlama').
X ="'Harama' ;
false.
[lepBas crpoka cooOmeHus 03Ha4aeT, 4TO OTBET HaWAeT U Mamou [lamu aBiaercsa Harama;
BTOpasg — 4ur0 B 0asze 3HAHWUM I8 OCTABIINXCA MPEAJIOKEHUN HE OOHAPYKEHEBI IPYTHE MAMEI
Jamm.

Bonpoc 3 — ecte mu y /lanm mama:

?- mama( , '/lama').

true.

Bonpoc 4 — naiiTn BCex MaM U OETEU:

?- mama(X.,Y).
X ="Harama',
Y ="Jlama’' ;

X ="]lama’,

Y ='"Mama’ ;

EeeorHaA RaHdes

ANE OH CblO
Ceptvdmkatr: 2C000004 ABGRS52205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTes El%ﬂc AHOpOBHA
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B manmnowm cirygae mocie Tperrero oTeBera He Beimaercs «false», T.k. B 0asze 3HaHmil OpLM
nepeOdpaHsl BCE MPEITIOKEHUS U OHU BCE NCTHHHEL.

Bonpoc 5 — nia koro Harama sBiaerca 0a0ymkoi:

?- grandmama('Harama', X).
X ="Mama';
X ="Mama'.

B manHOM ciyuae BRITAETCA ABA OOMHAKOBEIX OoTBeTa «Mamay, T.K. mpaBmwio grandmama B
OOHOM ciaydae cpaborano mo nemouke «Harama — Jlama — Mama», a B apyrom - «Harama —
Baca — Mama». OgeBuaHO, 4TO B MPUBEAECHHOM npumepe 0assl 3Hanuu 1udo Haramm - 510 nBe
pa3aMUHBIE KEHIUHEL, 1100 Mamu.

BapuaHTbl HHANBHAYAJIBHBLIX 32/1aHHH

B coOTBETCTBHM € MOJTyYEHHBIM 3aJaHUEM C(DOPMHUPOBATE PELIEHUE U ATk €70 ONMHCAHUE
CO CKPUHIIOTAMH BBIITOJIHEHHBIX JIEUCTBUM.

1. ITokaxuTe HA CKPUHIIOTAX PE3VIBTAT 3aMPOCOB, MPUBEICHHBIX HHMKE, MCIOIB3YS K
kauecTBe 0a30BOM mporpammel Jluctunr 2.1. Bermomnure onepaigin, ykazaHasie B Tadmine 2.1

Tabmina 2.3 — BeimonHenue mpoCcTenmmx onepanui

No m/m | IIpengukar 3ampoca [TpoBepsaemein  npenukar | Pesynprar
0a3nI 3HAHMWH
1 mama('Harama', Y) mama('Harama’', 'Tama’) | Y = "/lama’
2 mama(Y, Z) = mama('/lama', Z) | mama('Harama', '[lama') backtracking
3 %ama(Y, Z) = mama(‘Jlama’, mama('/lama’', 'Mama') | Z="Mama'
4 write(Z) = write('Mama') 'Mama'
5 mama( Y, Z) = mama('Jlama', Z) | mama('Harama', 'Bacs') backtracking
6 papa(Y, Z) = papa('lama’, Z) papa('Bacsa', 'Mama') backtracking
7 mama('Harama', Y) mama('[lama', 'Marua') backtracking
8 mama('Harama', Y) mama('Harama', 'Baca’) | Y = 'Bacsa’
9 mama(Y, Z) = mama('Bacs', Z) mama('Harama', 'J{ama') backtracking
10 mama( Y, Z) = mama('Bacs', Z) mama('[{ama', 'Marma') backtracking
11 mama(Y, Z) = mama('Bacs', Z) mama('Harama', 'Bacs') backtracking
12 papa(Y, Z) = papa('Baca’, Z) papa('Bacga’', 'Mama') Z. = "Mama'
13 write(Z) = write('"Mama’) 'Mama'
14 write('Bcé') 'Beé’

1) Vkazannas mocimemoBarensHOCTh UMEET MecTo, eciu B SWI-Prolog mocne BrmBoma Ha
KOHCOJIb HMEHHM BHYYKM (BHYKA) HAaKUMaThk KJIABAILY «;» (IOMCK aIbTEPHATUBHOIO
IOKA3aTeILECTBRA).

2) JKMpHBEIM BEIIEIEHEBI CTPOKH, 111 KOTOPBIX BBIMIOJHEHUE OPEAUKATA UCTHHHO.

3) [l ncnose3yemon 0as3sl 3Hanuil 00 Haramm - 370 aBe pa3imyHbIE KEHIIUHBL, 00
Manm.

CBHEPWHHHE oTHeTa

OKYMEHT NOANVICAH
[Egie BBEGOaH mpaboTe cocraBmaercsa orduer. OTYET BBIMOJHACTCA B JIEKTPOHHOM

CepruchBHTIE2 DDV BEETO HEEAIUNBADTHETYOIFPOBOAUTCS 3amMTa 1a00paTtopHOH pabdOTHI.

B : LLJ L An 1
napeneu “OFEe 10 VB 6pATOpHoil paboTe DOMKEH COCTOATh W3 CIEIYIONMX CTPYKTYPHBIX

BJIIEMCHTOB.
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- TUTYJIBHBIA JTACT;

- BBOJIHAA YACTBH;

- OCHOBHAS 494CTh: OMUCAHUE PA0OTHL, BKIIIOYAONIEE CKPUHILIOTEI JEUCTBUN;

- 3aKJTFOYCHME (BEIBOJIEI).

BBoanas 4acTe 0TUETA JOKHA BKIIOUATH TYHKTHL:

- YCJIOBUE 3aJaUK;

- TOPAOOK BBEITTOTHEHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIb3YEMBIE MPH BEITOITHEHUH PAOOTHI.

3ammra oruera mo nadoparopHoi padoTe 3aKMOYAEeTCS B MPEABABICHUN MPENOIABATEITIO
MOJIY4EHHBIX PE3yIbTATOB B BUAEC (paiia M JEMOHCTPALIUMU HOJTYUYEHHBIX HABBIKOB IIPU OTBETAX
HA BOIIPOCHI IIPEIMOIaBaTEN.

KoHTpoJibHBIE BONIPOCHI

1. Ilepeuncmire qOCTOMHCTBA M HEAOCTATKU JIOTUUECKOTO MMPOrPAMMUPOBAHMA.
2. [lepeuncmure onepaTopel TOTHYECKOT 0 TPOTPAMMUAPOBAHUSL.

3. Jls1g 9ero npuMeHseTca TpacCupoBKa?

4. B Kakux CiIydasX OPUMEHIIOTCS SKCIEPTHBIEC CHCTEMEL !

5. Hem OoTmmMuaeTcs JIOTHUeCKOe MPOrpaMMHUPOBAHUE OT () YHKIIMOHAIBHOTO?

6. JlaiiTe onpenenenue MOHATUS (IIPEIUKATY

7. JlaniTe onpeneneHue peKypcumn

8. B kakux ciaydasx saBiseTcsa nenecoo0OpasHeiM ucnonaszoBanue [Ipomora?

9. IlepeuncmiTe OCHOBHEBEIE KOMITOHEHTEI MHTEJUIEKTY AIBHBIX CHCTEM.

10. B uem oTmiiume 0aspl JaHHEBIX OT Oa3bI 3HAHWI !

JlabopaTopHasi padora 3. Mcunc/ieHHe BhICKA3LIBAHHI H MpeIHKATOB

Llenrs paGorer: M3yunTe W OPUMEHHTE HA MNPAKTUKE ANTOPUTMBI  JIOTHYECKOTO
MPOTPAMMHPOBAHUA. BEIMOTHUTE pazpadOTKy MporpamMM, UCILUIB3YIONIIMX PEKYPCHIO.
Y yIo Y

OcHoBBI TeOpHH

Pexypcus B Ilpoiore

[TpaBuno ABAsAETCA PEKYPCHUBHBIM, €CIU COAEPKUT B KAUECTBE KOMIOHEHTEI CamMO ceOs.
Pexypcus momyctumMa B OONBIIMHCTBE SA3BIKOB MpOrpaMMupoBaHusa (Hampumep, B [lackane), o
TaAM 3TOT MEXAHW3M HE SABJIAETCSH TAKUM BAKHBIM, MOCKOJIBKY UMEIOTCA IPYrHe, CBOMCTBEHHBIE
MPOLIEAYPHBIM A3BIKAM, MEXAHU3MBI — IIUKJIBI, TPOUEAYPHI U (P YHKIIHH.

[Iycte umeroTca cnenyronme (PakTel O TOM, Kakasd BamoTa KOTUPYETCA BEIIIE:
doroje(dollar, rubl).

JIucrunr 3.1
doroje(evro, rubl).
doroje(rubl, iena).
doroje(funt, euro).

Breimommum 3ampoc:

? doroje(evro, rubl).
Yes

byner mosydeH yTBEPAWUTENBHBEIN OTBET, MOCKONBKY TakOM (PakT SABHO ONMHCAH B

nporpamme. Ecnu xe crenars 3anpoc,
AOKYMEHT MOANNCAH

Ceptudumkatr: 2 ED[I'[I'?}ngEg gﬁ%@%@?ﬁ@@i l%%hma 51S

Pranened: HeOPR B RET BY AT O PliuaTensubiii, mockombKy Takoil (hakT OTCYTCTBYET.

AHHI[DFH‘IHLIM 6}’,I[E‘T OTBET HA BDHPDC:
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? doroje(funt, rubl).

N30exaTe TaKMX HEMPABUIILHBIX OTBETOB 37€Ch MOJKHO BBEICHHUEM MPABWIA, B KOTOPOM
TOITYy CTUMO CPABHEHUE MEK Y COOOM HE TOIBKO ABYX, HO M TPEX OOBEKTORB:

dorojel (X, Y):- doroje(X, Y). /* nBa oOnekra */
dorojel (X, Y):- doroje(X, Z), doroje(Z, Y).
/* Tpu 0OBEKTA */

Bropoe mpaBwiIo OMUCHIBAET BAPUAHT, Koraa X>/, a /Z>Y, 0TKyJa NENaeTcsa BBIBO, UTO
X>Y.

OnHako 1EMOYKA B3aMMHBIX CPABHEHUWIT MOKET OBITh ITUHHOW. Hampumep, mpu 4eTsIpex
CPABHEHUAX MOTPEOYETCS KOHCTPYKIUA:

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

OnuceIBaTh TAKUE NIIMHHBIE MPAaBUIA HEYJOOHO. 31E€CH BEITOTHEE IPUMEHUTEL PEKYPCHIO,
00paTUBIINCE K MPABWIY U3 CAMOT0 3TOT0 NPAaBUIIA:

JIMCTHHT 3.2
dorojel (X, Y):- doroje(X, Y).
dorojel (X, Y):- doroje(X, Z), dorojel(Z, Y).

[lepBoe mnpenmokeHne B HSTOH KOHCTPYKIMH OIPEIEIIeT MOMEHT NPEKPanieHHusa
PEKYPCHUBHBIX BEI30BOB.

Bropoe nmpaBuio OMICEIBAET BO3MOKHOCTH PEKYPCHUBHBIX BBI30BOB, KOTJd CYNIECTBYIOT
HEMPOBEPEHHBIE BAapuaHTHl pemeHud. BooOmie, mrobas pexkypcuBHas mpouenypa OOKHA
COTEPKATE:

HepexkypcuBHoe mpaBuio, MPUMEHAEMOE IS 3aBEPIIEHUS PEKYpPCHM (MX MOKET OBITh
HECKOJIBKO, 3aJal0NINE PA3HBIE YCIOBUA IS 3ABEPUIEHNAS PEKYPCHH),

PexypcuBHOE mnpaBuio, MepBas MOILUENL KOTOPOTO BBEIPAOATHIBACT HOBEIE 3HAYCHMS
ApPryMEHTOB, 4 BTOPas — PEKYPCUBHAS MOLIETE — MCHOIB3YET STH 3HAUCHUA.

Habop mpasun mpocmarpuBaercs cBepxy BHU3. CHavama gemaeTcs NOIBITKA BEIMOTHEHUS

HEPEKYPCUBHOTO MpaBwid. ECIM 0HO OTCYTCTBYET, TO PEKYPCUBHOE MPABWIO MOXKET padOTarh
OEeCKOHEUHO.

IIpuMeHeHHe peKYpPCHH B JIOTHY €CKOM IIPOrpaMMHPOBAHHH

PexypcHusi — Oponecc mOBTOPEHUS SJIEMEHTOB CaMOmogoOHEIM 00pazom. PexypcHsi (B
MPOTPAMMUPOBAHNUN) — AT OPUTMHUUECKIUA METO, 3AKTFOYATONTMICA B BO3MOKHOCTH O0panieHus
npaBuia ((PyHKIMU, OPOUEAYPEI) K caMoMy cebe onuH mim 0onee pas.

Pexypcusa ABigeTcs 4acTO HMCHONB3YEMBIM IMpHeMOM B nporpammax Ha [lposmore. [[na
paCCMOTPEHHOTO  BEBIIIE IIpuMepa ©Oa3el 3HaHud «PoacTBeHHUKW» BBEOEM  IIPABUIIO,
OMUACBHIBAIOIIEE OTHOMIEHUE «IIPEAOK» - KIMTOTOMOK» C IOMOIIBIO PEKYPCHH.

JlacTtuHr 3.3 - PoicTBe HHUKH
% 1 mapamerp - UM OTLA WM MATEPU
% 2 mapameTp - UM CbIHA WIH JO0UYEepU
roditel('Bacs', 'Buka').

roditel('Bacs’, 'Komns').

SERTONNOR oM ThCH R 71 )-

Ceptwdukar: ECDGGDGdSEﬁﬁ%EiLEF@?E?E ."J Dji-SE

Bnaneneu: llleGayxoea

eKcaHgpoeHa

roditel("fOns', 'Mama').

dTbHHA
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roditel('Komsa', 'Csera’).

roditel('Csera’, "Poma').

roditel('Crera’, 'Jlema').

% | mapamerp - mpemok

% 2 mapameTp - TOTOMOK

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

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

Ha Bompoc predok('Bacs', 'Muma') orBer OyIeT mo0KUTEIEHBIM.

Bropoii npauMep MCOOABE30BAHUA PEKYPCUU — pacueT (pakTopuana.
Jlueruur 3.4 - Pacuer pakropuaia

fact(1, 1):- !. % (axkropman exuHAIEI paBEeH €QUHUILE

fact(N, F):-

NlisN-1,

fact(N1, F1), % F1 pasen (pakropuany uncna Ha equHuIy MeHbI1ero N

F 1s F1 * N. % ¢axropuan aucna N pasen npomsenenuro F1 va camo uncino N

Ha Bompoc fact(6, F) orBer Oyner «F = 720%».

JIrobast pexypcuBnas npouenypa B llpomore momxHa BKIIOYATH, KAK MUHHUMYM [IBA
MpaBHIA:

1) HEpeKypCHBHOE MTPABWIIO, ONPENEIAIONIEE ETO BUI B MOMEHT IIPEKPANIEHU PEKY PCHH;

2) pexypcuBHoe mpaBwio. IlepBas monanens, BEIPA0ATEIBACT HOBBEIE 3HAUEHMA
ApPTyMEHTOB, 4 BTOpas - BEI30B CAMOTO MPaBUiIa C HOBEIMHU 3HAUEHUSAMH APryMEHTOB.

YpariieHHe npoieccoM BbIBOAA

B Ilpomore mmeercs aBa CTaHOAPTHBIX MNPEAMKATA, KOTOPHIE MMO3BOJIAIOT YIPABIATEH
IPOUEaYpOU Imepedopa C BO3BpATAMM:

- fail (false) — mpemukar, KOTOpPEIN BCEraa BO3BPANIAET JTOKE;

- I — mpenukar (cut, COKpaTuTs ), 3aNPENIAFONINI BO3BPAT TAJIEE TOU TOYKHU, TOE OH CTOMT.

[lepBEIN W3 HMX HCIOJB3YETCA O OPraHU3alMM IIUKJIOB, 4 BTOPOM 1A YCKOPEHMS
IPOUEAYPEI mEPEOOPA.

Ecmm Mel xemaeM y3Hare Beex npeakoB «Mumm» u rmpu 5ToM, 94TOOBI BEIIAYA MPEIKOB
HA KOHCOJIL OBLIA BRIMTOJHEHA ABTOMATHYECKH, 4 HE B JUATIOTOBOM PEKUME (ITyTEM HAKATHUA «;»

ITOCJIE KAKIOTO OTBETA), TOT/IA 3aMPOC JOJDKEH BEITJLIACT CACIYIONIMM 00pazom:
JIneTuHr 3.5
?- writeln('[Tpeaxkn Mumm:'),
predok(A, '™Mwuma'),
writeln(A),
fail;

true.
OOKYMEHT NOONWCAH

ANE OHHOW NOANUCHLIO
Ceptudomkar: 2C0000043 EE 2205E7BAS00060000043E
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Baca
Koma

Taxum oOpazom, mpemukar fail BeEITONHAET TPUHYAWTENBHBIA OTKAT W 3aCTABIAET
[Ipomor 3aHoBO mnepenokassplBaTh BCE MPEABIAYIIME TMOALEIN C HOBBIMM 3HAUCHUAMH
nepeMeHHBIX. llepemokazaTrensCTBY B INPUBEOEHHOM HOpuMeEpe OyaeT NOABEPKEH TOIBKO
npegukat predok(A, 'Muma'), T.x. npeaukaTsr write u writeln He reHepupyIOT HOBEIE 3HAUEHUS
nmepeMmeHHbIX. Ecimu mocne npenukara fail Haxonsarcs npyrue mpeamkarsl MpaBuiId, YKa3bIBAEMBIE
uepes «,» (morugeckoe M), To onn Hukoraa He Oy Oy T BEIMOTHEHEI.

PaccmoTpum 0osee CoKHBIA IPUMED: BEIACHUTH BCEX MPABHYKOB «Komm.

JIucTaHr 3.6
?- roditel('Koma', A),
write('[IpaBuyxku ('), write(A), writeln('):"),
roditel(A, B),
writeln(B),
fail;
true.
Otser:
[TpaBuyku (FOum):
Mumia
Mama
[TpaBuyku (Crera):
Poma
Jlema

Ecmm B manHo#M e ucmons3oBaTs npenukar ! mocie roditel('Komns', A), To pe3yasrarom
paboTHEI MpoTpamMMel OYIET MEePBEIX TPHU CTPOKH, ecim mocie roditel( A, B) — mepBeix aBe CTpokH.
Ecmu mpu BBEIMOJHEHWH MIPABWJIA B PE3YJILTATE BO3BpATA IJIA MEPEIOKA3ATENHCTBA MPEINKATOB C
HOBBEIMU 3HAUEHWSAMH MNEPEMEHHEIX Oyaer BCTpeueH mnpeaukar !, TO BCE MPABWIO B LEIOM
BO3BpaTuT «false», maxe ecom y HEro WMEOTCAd aJbTEPHATHMBHBIC ITYTH JOKA3aTelbCTBA,
yKa3eIBAEMEBIE uepe3 «;» (mormueckoe WMJIM) wm onpenenenns, 3amaBaemble OTIEITBHBIMHU
MPEITOKEHUAMH.

ITocraHoBKA 321a4H K J1adopaTopHOIl padoTe 3

1. N3yuurs npeanaraemsiil TCOPETUIECKUN MATEPHA.

2. PazpaboTtaTs mporpamMmel, HCIOAB3YA (P)parMeHTsl Koaa (metuHru 3.1-3.6).

2. Or4er OOmKEH COIEpP aTh TUTYJIBHBIM JINCT, BKIKOYAIONIMA HA3BAHUE JTA00PATOPHOM
pabdOTEI 1 HOMEDP BApHUAHTA, A TAKKE CBEAEHUA 00 aBTope ((pavimsa CTyaeHTa U HOMEDP TPYIIIIE).

3. O¢opmiieHne Kax)aOTO 3aJaHMSA HAYMHAWTE C YKA3aHUA €r0 HOMEpPA, HAIPUMED
«3amanme No 1» 1 Tekcra 3amadud.

4. Opopmisia pemieHue 3agaHuii, CAEOYET BKIOYATE B JOKYMEHT CKPUHIIOTHEI W
KOMMEHTAPIL, IS JI0 4 CHEHUS HCITOIb3YEMBIX 0003HAUYEHHWH M BBITTOJIHAECMBIX TEHCTBHI.

SEpRpP BT BOIMEE® mo maboparopuoun padore. IlpeacraBurs oruer mo naboparopHOU
Ceptud 0 3 05E7BAS00060000043E
ﬁ:ﬁﬁﬂf[%éﬁ%%géd aTb%?j

Bnapen eKcaHpoBHa
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BapuaHTbI HHANBHAYAJIBHBLIX 321aHHH

B cooTrBeTCTBUHU € MOJTyYEHHBIM 33aHUEM C(POPMUPOBATE PENIEHUE U IaTh €r0 OMUCAHUE
CO CKPUHMIIOTAMH BEITOJTHEHHBIX €U CTBUIL.

3aganue 1.
1.1 CocraBurs CrmcCOK (PpE3EpHBIX CTAHKOB C MX MapaMeTpamMH, OCYHIECTBUTH ITOMCK
CTAHKA B JAHHOM CIIMCKE M BBIBECTH €r0 mapamerpel. OCHOBHOM MapaMeTrp — 3T0 MIMPUHA

crona. Jlma maHHBIX CTAHKOB HMIMPUHA CTONA MMeeT cnenyroniue pasmepsr: 200, 250, 320, 400,
500.

B Tabmine 1 mpuBeneHsl BUABI CTAHKOB C TTAPAMETPAMMU.

Tabmma 3.1 - [lepeuens crankos

Tumn cranka Hazpanue Pazmep cTona
BEPTHKAITLHO-(PpE3EePHEBIHI 6M10 200 v
BEPTHKAITLHO-(PpE3EePHEBIHI 6HI11 250 MM
COPH30HTAIBHO-(PPE3CPHBLIN 6ME0T 200 vm
COPH30HTAIBHO-(PPE3CPHBLIN 6HSIT 250 MM
BEPTHUKATLHO-(PpE3EPHEBIHI 6HI11 320 mm
COPH30HTAIBHO-(PPE3CPHBLIN O6ME2T 320 vm
BEPTHKAILHO-(ppe3epHEBII 6M13 400 v
COPH30HTAIBHO-(PPE3CPHBIN O6ME3T 400 v
BEPTHUKAILHO-(PpE3EPHEBIHI 6HI14 500 vm
COPH30HTAIBHO-(PPE3CPHBLIN 6HS84T 500 vm

1.2 IToskcnepuMEHTUPOBATE € MOPABHIOM IIPUHAAJIEKUT», H3YUYUTH C I[TOMOIIBIO
OTJIAAYHKA, KAK pabOTAET PEKYPCHUBHEIN NEPEOOP AIIEMEHTOB CITHUCKA.

1.3 Co3mate BO BCTPOEHHOM PEOAKTOPE TMPOTpaMMy, B KOTOPOM MPEICTaBICHA
uH(pOpManusA W3 BHEIIIE NPUBENEHHOM TaOMMUBI B BHUAE YHAPHBIX MNPEOUKATOB CTAHOK C
APTYMEHTOM — CIUCKOM M3 TPEX MapaMeTrpoB (M3 CTOJOOB TAOIMIlEI), MPAaBUA JIOTUYECKOTO
BBIBOJA C PEKYPCHEH U1 IOMCKA IMapaMETPOB CTAaHKA ITO 3aJaHHOMY OIHOMY ItapaMerpy.
[IpenukaroB «cranok» moakHO ObITE 10 (MO0 OmHOMY HA Ka¥kOyrO CTPOKY Tabmunel). IIporpamma
DOJKHA COAEPIKATh CIECAYIONINE ITPABIIA:

- IPaBUJIO HANTHU, C KOTOPOTO 3aIMyCKAETCS MPOrpaMma:

Hautu( X):- cranok(L), mapamerpsi( X,L), phh(L).

rae: L — cnmiucok mapaMeTpos.

- IPABWIO «IIAPAMETPEI» C PEKYPCHEHN IJIA MOMCKA 3a0aHHOrO mapamerpa X (HamicaTb
CAMOCTOSTEIBHO)

- mpaBwio phh ansg BeIBOAA HA SKpaH CIHUCKA MMAPAMETPOB B BHOE CTPOKH (HAMUCATH
CAMOCTOATEILHO).

Japanue 2.

Heobxomimo  paszpaborars
CIEAYIONIUM TPEOOBAHUAM.

2.1 Ilporpamma nomxHa comep:karh 00NIME N1 BCEX BAPUAHTOB (JAKTHI U MMPABUIA:

- JKEHIIIMHA,;

- MYKIWHA;

= M@GBYMEHT NOANUCAH

«PoncTBeHHBIE  CBA3MY,

IPOr paMMy OTBEYAIOIYIO

_ ?Fﬁg’_DHHGH Nnoannucbio
Ceptudmkar: 2C0000043EYABSBI52205E7BAS00060000043E

LleGayjHadl TR nekcanaposHa
- CYIIPYTH.
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ITo BapuanTam 10OABUTE B MPOTpaAMMY HpPaBWIA UL ONPENEICHAI POACTBEHHUKOB:

. Opar;

. cecTpa;

. peO€eHoK;

. Dabymka;

. JEOVIIKA,

. BHYK;

. BHYUKa;

. IpaeIyIKa;
. mpabadymika;

NPABHYVK;

MPABHYYKA;

35T (MY’ JOYEPH, CECTPEL, 30JI0BKH );

HEBECTKA (KE€HA ChIHA I €r0 OTLA, KEeHa Opara);

CBEKOP (OoTer| MykKa);

CBEKPOBB (MaTh MyXka);

TECTh (OTEI] JKEHEI);

TEMIa (MaTh KEHEI);

CHOXAa (7K€HA ChIHA IJId €T0 MATEPH);

cBar (0Ter OOQHOTO U3 CYIPYTOB I POOUTENECH APYTOrO CYIIPyra);
CBAThs (MATh OJTHOTO U3 CYNPYTOB JJIs POAUTENEH APYTOTr0 Cynpyra);
CBOSK (MY CECTPHI KEHBI);

CBOSYEHHIIA (CECTPA JKEHBHI);

CBOSAKH (JIMIIA, dKEHATHIE HA ABYX CECTPAX );

IE€BEPh (POaHOU Opar My ka I A EHBI ),

30JI0BKA (CecTpa mMyka);

IypyH (Opar xKeHsl);

nans (Opar orua Wiy Marepu No OTHOLIEHWIO K JIETAM, INIEMAHHHUKAM, KPOME TOTO,

IAIEV ABISIETCS MYK TETKH);

28.

TCTKdA (CE‘CTpH O0THa WJIKX MATCPH IO OTHOIMICHUIO K ACTAM, IIJICMAHHHUKAM. KPOME TOTO,

TeTKOW ABJIACTCS KE€HA OATH);

29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
POIHOTO);
43.

IUIEMAHHUK (peOdeHok Opara uiu CeCTpsl);

BHYYATHIN IUIEMSIHHHUK (BHYK Opara uiau CECTPHI);

BHYJATAasA IUIEMAHHULIA (BHYUYKa OpaTa Ui CECTPEL);

OBOIOPOIHBIN J€OyIIKA (OA158 OTIA MU MATEPH );

aBOoropoaHas 0Dadymika (TeTka OTIia WK MATEPH);

OBOIOPOOHBIA OpaT — Ky3€H (CBIH POAHOTO ISAU UIIH TETH);
OBOIOPOOHAS CECTPA — Ky3HMHA (JI0Yb POTHOTO AAOU WIH TETH);
OBOIOPOOHEIN A1 (ABOIOPOIHEI OpaT OTHA U MATEPH ),
OBOIOPOIHAA TETKA (OBOIOPOIHAA CECTPA OTLA U MATEPH);

Mauexa (HepoaHas MaTh peOeHKa);

OTYMM (HEPOTHOU OTel peOeHKA);

naguepuiia (HEpoaHas J0Yb MO OTHOIIEHHUIO K OTHOMY U3 CYIPYTOB);
HACBEIHOK (HEPOJIHOU CBIH MO OTHOWICHUIO K OTHOMY U3 CYIPYTOB);
CBOJHBIN Opar (CBIH HEPOAHOTO POAUTENA (MAUEXH, OTIUMA) IO OTHOLIEHUIO K JETAM

CBOIHAA cecTpa (OOYh HEPOTHOTO POIOUTENA (MAUEXH, OTUAMA) MO OTHOIIEHHUIO K

OETAM POIHOTO);
NOKYMEHT MOAMUCAH
SNEKTPOHHOW MNOANMUCHIO

Cepruchukar:  2CORDB4bEpipeasecOXOEMAMECTI4FO0ABUTE B OPOTpAMMY HEAoCTaronme (PakTel U MPABUIIA,
B”E”E‘E“Eﬂ)eﬁgjf%ﬁa m?ﬁﬁ'fﬁ”ﬁefﬂ%”ﬁ?ﬁfﬁmm n3 . 2.2.
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CBHEPWHHHE oTHeTa

[To BemonneHHou pabote cocraBmsaeTcsas OTdeT. OTYeT BEBIMOJHAECTCA B SJIEKTPOHHOM
Buze. [1o BEIMOMHEHHOMY OTUETY OPOBOIUTCA 3aMIATA TA00PATOPHOM pabOTHL.

Oruer mo mnaboparopHoM padOTE MOOMKEH COCTOATH M3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JTACT;

- BBOIHAA 44CTh;

- OCHOBHAS 494CTh: OMUCAHUE PA0OTHL, BKIIIOYAONIEE CKPUHILIOTEI JEUCTBUN;

- 3aKJTFOYCHME (BEIBOJIEI).

BBOaHAas 4acTh OTUETA IOJKHA BKIFOYATH ITYHKTHL:

- YCIIOBHE 3a1aUH;

- MOPAIOK BBIMOJIHECHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIb3YEMBIE MPH BEITOITHEHUH PAOOTHI.

3ammra oruera mo nadoparopHoi padoTe 3aKMOYAEeTCS B MPEABABICHUN MPENOIABATEITIO

MOJIY4EHHBIX PE3YyIbTATOB B BUAE (paiyia M1 IEMOHCTPAIMU MOJYUYEHHBIX HABBIKOB IPH OTBETAX
Ha BOITPOCHI MIPENONABATEN .

KoHTpoJibHBbIE BONIPOCHI

. Kak M0¥HO0 3arpy3urs mporpammy u3 (¢aitna?

. Kak 3amyckaercsa mporpamma Ha IIpomore?

. Kak oroOpaxarorcsa B mporpamme Ha [Ipomore cBolicTBa cymuocTen?

. Kak oroOpaxarorcsa B mporpamme Ha [Iponore oTHOmenna Mexay CyniHOCTIMU?

. Kak orobpasute B mporpamme Ha [Iponore npoBepky KOHBIOHKIINN JBYX MPEOUKATOB?
. Uro Takoe yrudukarms B [Iponore?

. Uro Takoe npaswio B [Iponore?

. Omunmre (PyHKIMOHAIEHBIE BO3MOKHOCTH JIOTHUECKOT0 IMTPOTPAMMHUPOBAHHA

. Onmummre OCHOBHEBIE CBOMCTBA PEKYPCUHU

10. Kak Ha a3vike [Iponor moxer ObITE peann3oBaHa pekypcus?

o001 O n s D —

JlabopaTopHnasi padora 4. IlpiuMeHeHHe IOrA4eCKOro MporpaMMHpOBAHNS B
NPOeKTHPOBAHHH YKCIIEPTHBLIX CHCTEM

Heas padorbi: Hayuntecs ucnone3oBars crmacku B [Iponore.
OcHoBBI TeOpHH

Hcno/is30BaHHe CIIICKOB

Crmicku — ogHa U3 Hanbomee yacto ymorpedmsaemerx CcTpykryp B [Iponore. Cmicok — 3To
HA0Op OOBEKTOB OMHOTO M TOTO k€ TuUma. [Ipm 3ammcu CHMCOK 3aKIF0YArOT B KBAIPATHEIE
CKOOKM, a 3JIEMEHTHI CHUCKA Pa3aeIatoT 3aIATEIMH, HAITPUMED:

1,2,3]
1.1,1.2,3.6]
““Buepa’,’ceromHs , 3aBTpa’ |

JJIEMEHTAMH CIHCKa MOryT OpiTeb moOwsie Tepmel IlIpomora, Tt.e. aromel, umcia,
MEPEMEHHBIE M COCTABHBEIE TEPMBI. Kak bl HEMyCTOM CIMMCOK MOJKET OBITH PA3/I€IEH HA TOI0BY
— MOEPBBII HAIEMEHT CIMCKA M XBOCT — OCTambHBIE AIeMEHTHl cmucka. [Ipu stom crmcoxk
MPEICTABIIAETCS B BUIE:

OBl L1, [2.31] wma [1} B wn [“Buepa”| [“ceroms™,”saprpa”]].

NEKTPOHHOW HDﬁI’IHEbIﬂ 6 1 ,y
Ceptuukar: 2C0 &QSE@% TB&GME&E%{CDK Hp CACTABATE B BHIC I«*ﬂ-IElp HOTO ﬂep CBd (pHC‘ )
BragendlITH CK e CORTORIHCTY @ THOABKE M3 OOHOTO SJICMCHTA, T'OJIOBOM ABJIACTCA 3TOT B3JICMCHT, d XBOCTOM —

MyCTOU CIMCOK. [ 711 MCHOIp30BaHMsA CITUCKA HEOOXOIMMO OMUCATh MPEOUKAT CIHCKA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



33

[

—
ad
s

=

L

[4]

T

= T

r Tl
4 L]

Pucynok 4.1 - bunapnoe nepeBo crmcka.

B cnemyromem npumepe | - ronosa crmcka, a |2, 3, 4, 5] - xsocr. IIpomor nmokaxker 310
IPU TTOMOIIM COMOCTABICHUS CIUCKA YMCEN ¢ 00pa3ioM, COCTOAIIMM 13 TOJIOBEI U XBOCTA.

2-[1,2, 3,4, 5] = [Head | Tail].

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

3mecs Head u Tail - Tompko mmena mepemenHsix. Mer Morsii OB UCTIONTE30BATE X U Y
WM KaKkne-HuOyb APYTHE UMEHA HEPEMEHHBIX C TEM K€ YCIIEXOM. 3aMETHM, UTO XBOCT CITHCKA
BCET1d ABIAETCA CHMCKOM. ['010Ba, B CBOIO Ouepenb, €CTh AJIEMEHT CIMCKA, YTO BEPHO W IJIA
BCEX IPYIUX AJIEMEHTOB, PACIIOI0KEHHBIX OO BEPTHUKAIBLHOW YEPTHL. JTO ITO3BOJAECT IMOIYYUTE,
CKay€M, BTOPOU AJIEMEHT CITHCKA.

B Prolog wcnome3yercs crnenuanbHBIH CHMBOJI JUIS Pa3AeIeHus CIIMCKA HA TOJIOBY H
XBOCT — BEPTUKAIBHAA YEPTA |.

Hampuwmep:

[1, 2, 3] wma [1 ] [2, 3] wma [1 ] [2] [3]]]wma [T ] [2 [[3 | [ ]]]]

BEpTHKEUTE:H}’TD HEPTY MOKHO HCIIOJIB30BATE HC TOJIBKO JIA OTOCICHWA T'OJIOBBI CITHCKA,
HO M TJId OTOCICHWA ITPOU3BOJIBHOTO YHCId HAYAJIBbHBIX JIEMCHTOB CITHCKA.

11,2, 3|uwmu [1, 2 | [3]] wma [1,2,3 | [ ]]
Ipumep

HCHDHBE}’EM dHOHMMHEBIC IMCPCMCHHBIC LA TOJOBEI M CIIMCKd, CTOAMICTO IMOCJIC YCPTHI,
CCJIM HAM HVKCH TOJIEKO BTDpDﬁ IEMCHT CITHCKA.

?- [cmon, momane, ocen, cobaka] = | , X | |. X = nomans
Yes

PaccmoTpuM HECKOMBKO Tponemyp 00padoTtku cmickoB. OOpaTure BHUMAHUE, UTO BCE
OHM MCIIOJIE3YIOT PEKYPCHIO, B KOTOPOHW TEPMUHANBHOE (0a30BOE€) MPaBWIO OINPENEIIEHO UIA
MyCTOTO CHMCKA.

Ipumep

[Ipequkar «mepecTaHOBKa» BBITAECT CIHMCKU, MOJIYYECHHBIE NEPECTAHOBKOM SJIEMEHTOB
CBOETO MEPBOTO apTYMEHTA.

nepectanoBka([ |,[ ]).

nepeCIaHOpkA([HIL], Z):- mepecranoska(L,Y), mecto(H,Y,Z).

A A A e e e T A
CeptuduKa 2C0000043E9ABBB952205E7BAS00060000043E

Sranenen WIS HNED HEROTEAOB EHM:

MTEneH: ¢ 19.08. 2022 no 19.08. 2023
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JIucrunr 4.1
?- mepecranoska([a,b,c],X). X =[a, b, c] ;
=[b, a, c] ;
=[b, ¢, a] ;
=la, c, b] ;
=[c, a, b] ;
=[c, b, a] ; No

[Tpenmomoxum, 9T0 UMEETCS HEKOTOPHIM CIIMCOK, B KOTOPOM X 0003HAYAET €r0 TOJIOBY,
a Y — XBOCT CHHUCKA. [akoW CHMCOK MOXHO 3amucarhk, Kak [X|Y]. DTOT COMCOK MOKET
COIEPKATh, HAIPUMEDP, UHCTPYMEHT A7 00padoTKN AeTaneu:

| ppe3a, cBepno, pesen, X0H]

Tenepr npennmomoxkum, 4YTO MBI XOTUM OIPEAEANTh, COAEPKUTCA M HEKOTOPBIN
WHCTPYMEHT B ykazaHHOM cmmcke. B IIponore sro moxHO caenars, onpenenuB, COBOANAET JIU
OAHHBIA WHCTPYMEHT C TOJOBOM cmucka. Ecmi coBmamaer, TO HAml CHOHCOK 3aBEPHIAETCA
ycrmexoMm. Ecnu Her, TO MBI MpOBEpSIEM, €CTh JIM HYKHBIM MHCTPYMEHT B XBOCTE MCXOITHOTO
CIMCKA. DTO 3HAUMUT, UYTO CHOBA MPOBEPIETCA TOIOBA, HO YIKE€ 0UEPEIHOTO XBOCTA crmucka. Ecau
MBIl TOXOIUM OO KOHIIA CITUCKA, KOTOPEIM OyaeT myCTBHIM COUCKOM, TO HAIl HOUCK 3aBEPHIAETCSA
HEYIA4YEH: YKA3aHHOTO0 MHCTPYMEHTA B UCXOOHOM CITUCKE HET.

Jlns Toro, aToOsI 3ammcats Bce 510 Ha [Ipomore, cnavana Hano:

Y CTaHOBUTE, 9YTO MEXKAY 0OBEKTOM U CITUCKOM, B KOTOPBIA 3TOT OOBEKT MOKET BXOIUTE,
CYILIECTBYET OTHOMmEHUWE. [[nsg 3amicu 5TOro OTHOmIEHUsA OyAeM WCMOJb30BATE MHPETUKAT
MPUHAAICKUT: [EJIEBOE VTBEPIKICHUE npuHannexuT(X,Y) ABJIACTCA HUCTHHHBIM
(«BBITIOJHAETCS» ), ECIM TEPM, CBA3AHHBIM C X, ABIAECTCS SIEMEHTOM CITHCKA, CBI3AHHOTO C Y.
Nmerorcs mBa ycrmoBusA, KOTOPBIE HANO MPOBEPUTH AJS ONMPEIEACHUS UCTUHHOCTH IMPEAUKAaTa.
[lepBoe ycmoBue rosopur, uro X Oymer 3JI€MEHTOM CIHCKa Y, €cnu X COBIAAAaeT C TOJIOBOU
crmicka Y. Ha Ilpomore 5Tot pakT 3ammceIBaeTCA CAEXYIONIAM 00pa3oMm:

npuHagaexkuT(X,[ X| ]).

JTa 3amiChk KOHCTATHUPYET, 4TO X SABIAECTCA IEMEHTOM CITHCKA, KOTOPBIM MMEET X B
KaueCTBE TOJOBEI. B maHHOM craydae aHOHMMHAS MEPEMEHHAS « » I 0003HAUEHUS XBOCTA
CITMCKA.

Bropoe mpaBunmo roBopur 0 TOM, 4uTO0 X MPUHAJIEKHUT CHHUCKY IMPH yCIOBWUH, YTO OH
BXOIUT B XBOCT 3TOTO CIIHUCKA, 0003HAagaeMeIl gepe3 Y. [[J1 5TOro MCrmone3yeM TOT K€ CAMBIH
OPEOUKAT MTPUHAIIEKUT A TOTO, 4TOOBI ONPENeINTh, MPUHAMICKUT T X XBOCTY CITHCKA. B
3TOM U COCTOUT CYTh pekypcun. Ha IIponore 5To Beirmaaur Tak:

npuHaanexkuT(X,| |Y]) :- npunagnexur(X,Y).

JIea STHX mOpaBwia B COBOKYITHOCTH ONPENENAIOT MNPEAMKAT [ OTHOIIEHUSA
MPUHAIEKHOCTH U yKa3eiBaroT [Iposory, kakum 00pa3zom npocMarpuBark COMCOK OT HAadama g0
KOHIIA OPU MOMCKE HEKOTOPOrO SJEMEHTa B Ccrmcke. Hambosiee BamHBIM MOMEHT, 0 KOTOPOM
CJIEAYET MOMHUTH, BCTPETUBIINCE C PEKYPCUBHO OMPEAEICHHBIM MPEIUKATOM, 3aKIIOUAETCS B
TOM, 4TO MPEKIE BCETO HATO HAWTH IPAHUYHBIE YCIOBHS U CHOCOD MCHOIB30BAHUS PEKYPCHHU.

Jlna mpegukara «IPUHALIEKUT» B TEHUCTBUTEILHOCTH MUMEIOTCSA JBA THUNA TPAHUUYHBIX
ycnoBui. JIMOO OOBEKT, KOTOPBIM MBI HIIEM, COAEPKUTCA B COHUCKe, auO0 Her. lleproe

H i
FpHHHlﬂ{g]%mﬁﬁ%mb%pEﬂHKﬂTﬂ CIPUHAIEKUT» PACIIO3HAETCS HUEpBLIM YTBEPKICHUEM,
CeprnbiOT ORQENPHBOEHD (¢ MPEKPAIHGHI 0 MOMCKA B CIHCKE, €CIM MHEPBBIM apryMEHT IIPEauKara
BnanengpI HEERTERI T C B AAROT°%° TOJIOBOUM CrMcKa. BTopoe rpannuHoe yCiIOBHE BCTPEUAETCS, KOTAA

BTOPOH apTyMEHT MPEANKATA «ITPUHANIEIKUATY SBISETCA MYCTHIM CITUCKOM.
feiicteutenen: ¢ 19 BPI02B 0€ 1ZOMOHCTpUPYET cnenyronmi npumep Ha [Iponore: npunamnexur(X,[ X| ).
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npuHagaeKuT(X,[ |Y]):- npunagnexur(X,Y).

?- mpunamnexut(ppesa,| ppesa, cBepno, pesen, XoH]).
true

?- mpuHAINEeKUT( TPOTAKKA, | Ppe3a, CBEPIO, pe3er], XO0H]).
false.

Cnoco0Obl opranu3anuy MHK/JI0B

B IIpomore oTCYyTCTBYIOT KOHCTPYKIIMM LIUKJIOB C MAPAMETPOM, MPEI- U MOCTYCIOBUEM,
HO C MOMOTILEIO0 COOTBETCTBYIONIMX MEXAHU3MOB MOKHO OPTAHW30BATH PA3HBIE TUITHI IIUKIIOB.

1 cmoco0. MUcnoms3ys pekypcuio.

2 cnoco0. Mcnmone3ysa npenukar, KOTOPEIA MOJKHO TTepeoKa3ars, u npeaukar fail.

3 cmocod. Hcmone3yda mnpeaukar, KOTOPBIM MOKHO IEpPEI0Ka3arb, W JOTHYECKOE
yrBepikaeHue. Hampumep, BbIIATE MAPEL «IIPEIOK» - «HOTOMOK» OO TE€X IIOp, IIOKAa HE
BCTPETUTCSA MOTOMOK € umeHeM «Murmay.

JIneTHur 4.2
?- predok(A, B),
write(A), write(' aBiserca npenkom '), writeln(B),
B — 'Muma’;
true.
Ortser:
Buxka sBngercsa npegkom Ko
Bacsa apnaercs npeakom Ko
Komna seasgerca nmpegkom FHOms
FOnsa aBngercsa npegkoMm Muma

Takaa kOHCTPYKIIMA COOTBETCTBYET HMKIIY C MOCTYCIOBHEM.

4 cmoco®. Opranmszanuda [UKIA CO CYETUMKOM, HWCHOJIB3YysS NpPEeauKar repeat u
IUHAMHAYECKOE nodasneHne (pakroB B 0a3y 3HaHUU (IIpOrpaMmy ).

Crenyer OTMETHUTB, 4YTO B HEKOTOPBIX peanmm3anuax A3eika [Ipomor orcyrTcTByeT
BCTPOEHHBIN mpeaukar repeat. Torma maHHBIM OpeaukaT HAOO OMPEAEIUTH B HOPOTpaMMeE
CIEAYIOIIMM 00pazom

repeat.

repeat:- repeat.

Ero wucmone3yroT BMECTO MOEPEOOKA3BIBAEMOTO  mnpenukara. Ho ecrm  mpu
MEPENOKA3ATENECTBE OOBIYHEIX MMPEAUMKATOB MOJMKET HACTYIIUTH MOMEHT, 4YTO BCE (DAKTHI
ucuepransl (Hampumep, predok(A, ‘Muma’) ... fail), To mpu ucnonszoBanMm mpenukara repeat
TAKOW MOMEHT HE HACTYHAET HUKOTAA.

Jucruur 4.3

?- assert(count(1)),

repeat,

OQetra
EHEHTF'DHEEI HD;IF‘I%}E.(Q ’

C ;
epTudmkaTr: 2 EGGGGGd%B@%E SE’LBA 50006000004 3E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

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

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Xlis X +1,
(X1 > 10, !;
assert(count(X1)), fail).

[TpuBenennas nporpamma OyI€T IMKINYECKH BBIIABATH HA SKPAH KBAAPATHL 4ucenl OT |
no 10. B kauectBe cuerumka uUCmoyb3yercs npeaukar ((pakr) count, KOTOPEIM TUHAMHUUYECKH
no0aBIAETCA M yOATAETCA U3 0a3bl 3HAHUM.

CyIecTBYIOT TAKKE APYTrUe CIOCOOBI OPraHU3aI MK [IUKIOB.

IIpumeHnenne cnuckoB B IlpoJiore

B IIponore Her Takoi pacnmpoOCTpPaHEHHOH M 4aCTO MCHOIB3YEMOM CTPYKTYPBI XPAHEHHUS
TAHHBIX KAK MACCHUBBI, HO 3aTO €CTh Pa3BUTHIE BO3MOKHOCTH pabOTEI cO cnmuckamu. CoHUCOK —
YOOPANOUYEHHBIN HAOOp HJIEMEHTOB OAHOTO TUmda. B OTanume OT MAacCHUBOB, KOIHYECTBO
5IEMEHTOB KOTOPEIX CTPOr0 (PUKCUPOBAHO (B OONBIIMHCTBE A3BIKOB HPOTPAMMHUPOBAHNA),
CIMCKU MO3BOISIOT MOTU(PUIMPOBATE, 100ABIATE WM VIAISATE U3 HETO 3IE€MEHTHI.

Cmucku B [Iponore 3akmouaroTcs B kBaaparHele ckoOku, Hampumep |1, 2, 8, 123] unn
|'ITd", 'BT', Uersepr'|. Crmicok, HE comepxkaniui HU OTHOTO 3JIEMEHTA «| |», HA3BIBAETCA MY CTHIM.
Kakaeii HEMyCTOM CHUCOK COCTOMT W3 JIBYX YACTEW: TOJOBEI U XBOCTA. ['010BOM ABIAETCA
MEPBEIM AIEMEHT CUCKA, XBOCTOM — BCE OCTAIBHOE.

Tadmuma 4.1 - Coucky 1 ero COCTAaBHBIE YACTH

Crmcok I'omosa XBOCT

1,2, 8, 123] 1 2,8, 123]
'[Ta', 'BT', "Hersepr'] | 'TIH' 'Bt', 'Uersepr']
[1.25] 1.25 [

] HE OIIPEACICHA | HE ONMPEIeIcH

B nporpamme roygoBa OTOEIAETCAS OT XBOCTA CUMBOJIOM «|».

Yacto ncnonp3yeMBIMH OITEPANMAMA IPUA Pad0OTE CO COMCKAMU ABIAOTCA:
- IPOBEPKA HATTUYMA SJIEMEHTA B CITHCKE;

- 1o0aBIeHHE 3JIEMEHTA B CITHCOK;

- KOHKAaTeHIMA (00OBEAMHEHHNE) CITMCKOB;

- YIAJIEHHUE SJIEMEHTA U3 CITHCKA;

- 3a1aHUE 00PATHOTO MOPANKA CIETOBAHUS NIEMEHTOB CITMCKA;

- pa3IeneHue CIMCcKa Ha JBa.

1 IIpoBepka HamUuMA SIEMEHTA B CITUCKE.
JIuctuur 4.4
% | mapameTp — 3IeMEHT, HATUYNE KOTOPOTO B CITUCKE TPEOYETCS MPOBEPHUTH
% 2 mapamerTp - CIMCOK
member(X, [X | ]).
member(X, [ |Tail]):- member(X, Tail).

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

SNEKTPOHHOW NOANWUCHIO

[ ]
CepTudomkar: Ecmmmaﬁéﬁﬁﬁaﬂﬁ BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Otser: Jla.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2. JlobaBnenue sieMmeHTa B COMCOK. U1 maHnHOM omepanun HE TPeOyeTcs OTAEIBHOrO
IpaBUiIa, €CIM dneMeHT X no0asisgercs B Hadamo crmcka List

NewList = [X] List].
3. KoHkareHnuusa aByX CITUCKOB.
Jlueruur 4.5
% | mapameTrp — mepBEIil CITUCOK
% 2 mapameTp — BTOPOH CITMCOK

% 3 mapamerp — pe3yabpTaT 00BEIUHEHUS IBYX CITMCKOB
concat([], L2, L2).
concat([X|L1], L2, [ X|L3]):- concat(L1, L2, L3).

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

4. YnaneHue >1eMeHTA U3 COUCKA M 3aaHNEe 00paTHOTO NOPAAKA CIETOBAHUS SJIEMEHTOB
CITHCKA.

JIneTuHr 4.6
% 1 mapaMerp — ynaaieMbIil SJIEMEHT
% 2 mapaMerp — UCXOIHBIM CITHCOK
% 3 mapamerp — pabouuii Crmcok
% 4 mapamMerp — nepeBEepPHYTHIA COUCOK 0€3 3y1eMeHTa
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 mapaMerp — UCXOTIHBIN CITMCOK

% 2 mapamerp — pabouuii Crmmcok

% 3 mapamMerp — nepeBepPHYTHIN CIIHCOK
reverse(|], Lr, Lr).

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

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

write(Lr).

an%‘ﬁﬁiﬁ%ﬂ
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JInctunr 4.7
% 1 mapamerp — 3JIeMEHT, 3aJa0NIMi pa3orneHue
% 2 mapaMeTp — UCXOTHBIN CITMCOK
% 3 mapaMeTrp — 3JIEMEHThI, MEHBIIINE WIH PaBHBIE | mapamerpy

% 4 mapamerp — ss1eMeHTEI, OosbIMe 1 mapamerpa

split(_, 1, [1, [1)-
split(Y, [X|L], [X|L1], L2):- X @<=, split(Y, L, L1, L2).
split(Y, [X|L], L1, [X|L2]):- X @> Y, split(Y, L, L1, L2).

?-split(7, [1, 3, 1,45, 1, 33], L1, L2),
writeln(L1),
writeln(L.2).
Otser: [1, 3, 1, 1] u [45, 33].
ITocraHoBKkAa 332/1a4H K J1a0opaTopHO padoTe 4

1. M3yuurs npenmaraemslvl TEOPETHYECKUN MATEPHAIL.

2. CocraBuTh NPOTrpaMMBl, HCIOIB3YS (pparMeHTsl JUCTUHTOB 4.1-4.7.

2. OTuer mOIKEH COMEPkKATh TUTYIBGHBIM JIMCT, BKIIOYAKONIMA HA3BAHUE 1a00paTOpHON
padOTEI 1 HOMEDP BAPUAHTA, A TAKKE CBEAEHUA 00 aBTope ((pamMimsa CTyqeHTa U HOMEDP TPYIIIIE).

3. OopmiieHne KaxaoOTO 3aJaHUSA HAYMHAWTE C YKA3aHUA €r0 HOMEpPA, HAMPUMED
«3amanme Ne 1» 1 Tekcra 3amadus.

4. Opopmisaia pemieHue 3agaHuil, CHEOYET BKIOYATE B JOKYMEHT CKPUHIIOTEI H
KOMMEHTAPUU IS MOSCHEHMSA UCITOIB3YEMBIX 0003HAUEHUI U BEIMOTHIEMBIX JEHCTBUM.

5. Ogopmute oTuer mo madboparopuou padore. IlpeacraBurs oruer mo naboparopHOM
paboTe a1 3anuTHhL

BapuaHTbI HHANBHAYAJIBHBLIX 32/1aHHH

B cooTBeTCcTBHU C ITOJTyYEHHEBIM 3a0aHUEM C(DOPMUPOBATE PEMIEHUE U JATH €T0 OIMUCAHUE
CO CKPHHILOTAMH BEIMOJTHEHHEBIX JEUCTBUM.

3aganue 1

Pazpaborare nmporpammy pacuera (pPyHKIIMU C HMCITOJB30BAHHEM PEKYPCHBHBIX HPABHII,
OTBEUAIOIIYIO Clenyronmm TpedoBanusam (tadm.4.1).

1.1. Ilporpamma nomxHa 3anpamuBaTh y MOIE30BATENA:

- N — KOTM4ECTBO UNIEHOB PAJA;

- X — 3HAUYEHUE MEPEMEHHOU (ecau B popmyne ecTs X).

1.2 PeaympTarer padOTEL, BEIIABAEMBIE HA DKPAH:

- TpUOIMKEHHOE 3HAYCHUE (PYHKIINH;

- TOUHOE 3HAYECHUE (PYHKIHH.

Tabmma 4.1 — Ilporpamma pacuera pyHKIMM

No | Beipaxenue

1 :Lrl' p— 1 — ]_—I_I_IE _IE _I_..*_|_(_1)Tt-—lx‘ﬂ.—l

EEpTHd:E KZT:
Bnanenk:

nOMAMEHT NOANMUCAH
Zocke3x? — 4% 4 et (D (n o+ 1)

NencTer

SNEKTPORMHOM NOANUCHIO
Ecjﬁ::rfﬁa SOEOR2205E
3 |ly=—==1—x*+a*—x+ -+ (1) Ix"¢
— ‘:E.DE.E"JE}P —
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!
+ly= 1+ f2+ et - D+n

\
5|y = =m(1 ;3 ’ 5.132 ?.133 | "*+(_1}ﬂ_1£zn—1§-3“")
Ty = i(ﬂf —3) = ﬁ B El-a T i B 3-91-1{1 tet (D" Eﬂ{2ﬂ+j]{2ﬂ+ﬂ}
8 y:§:1:;i;I;Im+$
9 J’:%E:l | 312 I 512 I ?12 P 1:2111—1}3
; y=?=1 ;'; ;’m+ﬁ4wﬂ$

Jananue 2

Pazpaborare nmporpammy pacuera (pPyHKIIMU C HMCITOJB30BAHHEM PEKYPCHBHBIX HPABHII,
OTBEUAIOIIYIO Cleayronmm TpedoBanusam (tadm.4.2).

2.1. Ilporpamma morkHa 3ampamivBaTh y MOJIL30BATEN:

- N — KOTM4ECTBO UNIEHOB PAJA;

- X — 3HAUYEHUE MEPEMEHHOU (ecau B popmyne ecTs X).

2.2 PesynbTaTel padOTHL, BEIJABAEMBIE HA SKPAH:

- TPUOIMKEHHO € 3HAYEHUE (PYHKIINH;

- TOUHOE 3HAYECHUE (PYHKIHH.

Tabmua 4.2 — [Iporpamma pacuera cnoxHON (PYHKIUH

Ne | Brrpaxenue
3
T 1 1 1 1
| r— —=—1 | Lo + (—1 n—1
Y= 3z 33 | 5% 73 (—1) (2n—1)3
1
2 }T:E_:]_I 1: ll 1:...,_|_i
agn > 3% A% ik
g
3 }T:H_:1| 1 I 1 I 1 I...,..'.i
945 285 38 4% 1B
3
4 |y=— =14+ttt
9450 28 38 4B ns
2 =5 n-—1
s ly=e* =144+ fug
1! 2! 3! (n—1)!
2 3 n—1
X X x x
B | R _dyn—1
6 |ly=e"=1 11 2t 3 +(=1) (n—1)!
7 |y = esinx _ 4 SiT X _l_smzx | gind x . —I—SmH_l’T
1! 2! 3! (rn—1)!
2 ) & n—2
2 x x X x
8 — E_-T — 1 | Loeee 4 _1 1n—1
b o2 3 (—1) (n—1)!
2 3 4 n
X X x x
_ _ n—1
>y —nultﬁélTﬁnm.nﬂ‘ T | = 2 Fee 4+ (—1) —
ANEKTPOHHOWM MOANNCHIO
Ceptudpkar: PCO000043ESABBB952205E7BASH0060000043E] _ 1
Bna,u,emal.l.lo LI.IE}E:-.-’EE Fh:.;&a EeuaaHHpbaﬂ?a—l— — — — —I— o - _I_ (_1)3'1 1 _
2 3 4 T
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CBHEPWHHHE oTHeTa

[To BemonneHHou pabote cocraBmsaeTcsas OTdeT. OTYeT BEBIMOJHAECTCA B SJIEKTPOHHOM
Buze. [1o BEIMOMHEHHOMY OTUETY OPOBOIUTCA 3aMIATA TA00PATOPHOM pabOTHL.

Oruer mo mnaboparopHoM padOTE MOOMKEH COCTOATH M3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JTACT;

- BBOIHAA 44CTh;

- OCHOBHAS 4acCTh (omucaHnue padoTEl);

- 3aKJTFOYCHME (BEIBOJIEI).

BBOaHAas 4acTh OTUETA IOJKHA BKIFOYATH ITYHKTHL:

- YCIIOBHE 3a1aUH;

- MOPAIOK BBIMOJIHECHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIb3YEMBIE MPH BEITOITHEHUH PAOOTHI.

3ammra oruera mo nadoparopHoi padoTe 3aKMOYAEeTCS B MPEABABICHUN MPENOIABATEITIO

MOJIY4EHHBIX PE3YyIbTATOB B BUAE (paiyia M1 IEMOHCTPAIMU MOJYUYEHHBIX HABBIKOB IPH OTBETAX
Ha BOITPOCHI MIPENONABATEN .

KoHTpoJibHBbIE BONIPOCHI

1. Ilepeuncmire qOCTOMHCTBA M HEAOCTATKU JIOTUUECKOTO MMPOrPAMMUPOBAHMA.
2. [lepeuncmure onepaTopel TOTHYECKOT 0 TPOTPAMMUAPOBAHUSL.

3. Jls1g 9ero npuMeHseTca TpacCupoBKa?

4. B Kakux CiIydasX OPUMEHIIOTCS SKCIEPTHBIEC CHCTEMEL !

5. Hem OoTmmMuaeTcs JIOTHUeCKOe MPOrpaMMHUPOBAHUE OT () YHKIIMOHAIBHOTO?

6. JlaiiTe onpeneneHne MOHATUAS (ITPETUKATY

7. Jlanite onpenenenue perpeccun’

8. B kakux ciaydasx saBiseTcsa nenecoo0OpasHeiM ucnonaszoBanue [Ipomora?

9. IlepeuncmiTe OCHOBHEBEIE KOMITOHEHTEI MHTEJUIEKTY AIBHBIX CHCTEM.

10. B uem oTmiume 0a3bl JAHHBIX OT 04356l 3HAHW !

6. YHEBHO-METOANYECKOE I UTHO®OPMAIINOHHOE OBECITEYEHUE
JUCHHUITJINHBI

6.1. IlepeyeHn OCHOBHOH H JONOTHATE/ILHOH JIHTEPATYPbI, HEOOXOTHMOMH /11
OCBOCHHS U CIHILIHHLI

6.1.1. IlepeyeHs OCHOBHOMH JIHTEpPATYPbI

1. ykanoBa H.M, JImurpuea T.A. Jlormueckoe mporpamMmmupoBanue Ha sf3eike Visual
Prolog. Cepus: Crnenmamsnocts. [[na Beicmmx yueOHpx 3aBemenwit — M.: T'opsuas mumHms-
Temexom, 2021.

2. Makkonnemn, C. Cosepmiennsii koa. Macrep-knace. / CtuB Makkonnemn. - M.:
Pycckas Pemakims, 2020.

6.1.2. IlepeyeHn JOMOJHUTE/ILHOH JIHTEPATYPHI
1. JIxozed [dxapparano, I'apu Paitmi. Jxcnepraeie cucremsl. [Ipunnumner pazpabotku u
nporpaMmMupoBanue, 4-e maganue. — M.: Bumsamc, 2021.

2. Yeszapunau @., Tommcon C. [Tporpammvuposanue B Erlang. - M.: JIMK IIpecc, 2020.

6.2. IlepeyeHn Y4eOHO-METOAHYECKOT0 O0ecIieYeHHSI CAMOCTOSITeILHOH padoThl

ﬂﬁﬁmﬁmﬂ HCHHIIJIHHE

an POHHOW NOANUCLIO
CepTudukar: Eﬂﬂdmﬂmg%gﬁg%ESMM IO BBITOJTTHCHHIO Hﬂﬁﬂp ﬂTDpHI:IK p ﬂﬁDT 0 OTHCIHHILTIAHE

Bnanenay() CHOBBICFOPPFIE0KOTE IIPOFPAMMU POBAHIA .
2. Meroguueckne peKOMEHIAIMN I CTYIEHTOB MO OPTaHW3AalAM CAMOCTOSATEILHON
NeiicrerPAOOTEL HOoECTHAHAIHE « OCHOBBI JIOTUMYECKOTO0 OPOTPAMMUPOBAHUSY.
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6.3. IlepeueHn pecypcoB HH(MPOPMAIHOHHO-TeJIeKOMMYHHKALNMOHHOH CeTH
NuTepHer, He00X0THUMBIX U151 OCBOCHHS THCIUAILTHHBI

1. Hatmonameneiit OTkperTeiil YauBepeuret. Maryur. http://www.intuit.ru.
2. ®enepanpHEni opTant «Poccuiickoe odpazosanue. http://www.edu.ru.

3. Poccwmiickas rocymapcrBennas omommoreka. http:// www.rsl.ru.

4. Pecypc mo marematndeckomy mMoaemipoBanuio. Exponenta.ru.
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MUHHHCTEPCTBO OBPA3OBAHUS 1 HAY KU POCCUNCKOUW ®EIEPAITAN
DelepanpHOE FOCYJAPCTBEHHOE aBTOHOMHOE 00pa3oBarebHOe YUpeK/IeHHE BEICIIETO 00pa30BaHus
«CEBEPO-KABKA3CKWU OEAEPAJIBHBI YHUBEPCHUTET»

[Taturopckuii uncturyt (pruman) CKOY

METOJUYECKHUE PEKOMEH/JAIIUN JIJIS1 CTYIEHTOB 11O OPI'AHU3ALIUN
CAMOCTOSATEJIBHOU PABOTHI IO JUCIHHUAIIVIMHE OCHOBBI JIOTHYECKOT'O

INPOI'PAMMMHWPOBAHHS
HarnpagjieHue moJIrOTOBKH 09.03.02
HNupopmManuoHHble CHCTEMBI H TeXHOJIOTHH
HanpapieHHOCTE (Ipo(uIib) HNupopmManunoHHble CHCTEMBI H TEXHOJIOTHH
00padoOTKH HU(DPOBOTr0 KOHTEHTA
Kpamupukanus BEITYCKHHKA bakamnasp

[Taturopck, 2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BBE/IEHHUE

Meroguueckue pEeKOMEHIALMK  CONEPKAT IMEPEUYEHbh TEM C  BOIPOCAMH  [UIA
CAMOCTOATENRHON TpopabOTKM, mnepeueHs JgadopaTropHeIx pador ¢ BOmpocamMu  OJA
CaMOCTOSATEMLHOM MPOPAOOTKH.

Meronnueckue YKa3aHUA MOCBAIIEHEI KypCy «OCHOBEI JIOTUYECKOT O
NpOrpaMMHUpPOBaHuA». Ha nOpoTMHKEHMM MHOTMX THICAUYEIETHH YEJIOBEYECTBO 3aHUMAETCA
HAKOILUIEHHEM, 00paboTKOM M mepemaden 3HaHuU. {7 5TUX 1e1el HENMPEPEIBHO U300peTarTes
HOBEIE CPEOCTBA M COBEPHICHCTBYIOTCA CTApPBIE: pPEedYb, MMCBMEHHOCTBH, IOUTa, Teaerpad,
Tene)oH U T. A. bomemyro pons B TeXHOMOTHMM OOpaOOTKM 3HAHWI CHITPAIO IOSIBICHUE

KOMITBIOTEPOB.
B oxrabpe 1981 roma fnmoHCKOE MUHHCTEPCTBO MEKIYHAPOIHOW TOPTOBIH H
MPOMBIILIEHHOCTH OOBABIIO O CO3OAHMM MCCIEIOBATENBCKOM OpraHu3anmu — HMucturyra mo

pa3pabdoTke METOAOB CO3JaHUA KOMITbIOTEPOB HOBOTO mokoaeHus (Institute for New Generation
Computer Technology Research Center). Ilemsio mamHoro mpoekra ObLIO CO3MaHME CHCTEM
0o0paborku umnH(popmanuu, Oazupyronmxcsa Ha 3HaHUAX. [Ipenmomaranoce, 4TO 3TH CHUCTEMBEI
OyyT obecmeunBaTs MPOCTOTY YOPABIEHUA 34 CYET BO3MOKHOCTH OOMIEHUA C MOJIb30BATEIIMHU
OpU MNOMONIM E€CTECTBEHHOIO A3BIKA. JTH CHUCTEMBI JOJDKHEI OBLIM  CAaMOOOydYaThCH,
MCIIOJIb30BATh HAKAIUIMBAEMEBIE B MAMATH 3HAHUS IS PEUIEHUS PAa3aIUdHOTO poaa 3amad,
MPENOCTABIATE IMOJB30BATEIAM HKCIIEPTHBIE KOHCYJIBTAIMHA, IIPUYEM OT MOJIB30BATENSA HE
TpeOoBamoCs OBITH cnenumamicToM B uH(popmaruke. llpenmomaranoce, 4TO 4YEIOBEK CMOIKET
UCHOa630BaTh JBM mATOrO MOKONEHUA TaK K€ JIETKO, KAK MOOBIE OBITOBBIE HNEKTPONMPHUOOPEI
TUIIA TEIEBU30pa, MarHUTO(poHA H meUIeCOCAa. BcCkope Beiaex 3a AOOHCKAM  CTAPTOBAIH
AMEPUKAHCKHUI U €BPOTIEHCKUI MPOEKTHI.

[TogBnenne Takux cuUCTEM MOTJIO OB M3MEHUTH TEXHOJIOTHH 3a CUET MCITOJIB30BaHUA 0a3
3HAHWUH U AKCIEPTHBEIX CUCTeM. OCHOBHAA CYTh KQUECTBEHHOTO MEPEX01a K MATOMY MOKOJIEHUIO
OBM 3akmrouanace B mepexone oT 00padoTkn OaHHBIX K 00paboTke 3HAHWM. SITTOHILEI
HAOEAIUCh, YTO WM YJACTCA HE MNOACTPAMBATE MEBINUICHHE UEIOBEKA MOJ IPUHIINIIEI
(YHKIMOHUPOBAHUSA KOMITBIOTEPOB, 4 MPUOMM3UTE padOTy KOMIBIOTEPA K TOMY, KAK MBICIIUT
UEJIOBEK, OTOWASA MPU ASTOM OT (DOH HEMMAHOBCKOM ApXUTEKTYPHE KOMIBIOTEPOB. B 1991 ronmy
MPEIN0JIAraaoCh CO34aTh HEPBBIM MPOTOTUI KOMITBIOTEPOB MATOTO MOKOJIEHUA.

Tenepr yxke MOHATHO, UTO MHOCTABICHHEBEIE L€ B MHOJHOM MEpPE TAK U HE ObLIH
OOCTUTHYTEL, OJHAKO HSTOT HOPOEKT NOCIYKWI HMITYJ5COM K PAa3BUTHI0O HOBOTO BUTKA
MCCIENOBAHMNA B OO0IACTM HMCKYCCTBEHHOTO MHTEUIEKTA W BBEI3BAJ B3PEIB HHTEpECA K
AOTUYECKOMY IMPOrpaMMHUPOBaHUIO. lak kak mia 3] pekTnBHON peami3anuy TpaguiuonHas QoH
HEMMAHOBCKAA apXUTEKTypa HE MOAXO0a1JIa, OBLIH CO3/1aHbl CHEINATU3UPOBAHHBIE KOMITBIOTEPEI
norugeckoro mporpammuposanus PSI u PIM.

B kauecTtBe OCHOBHOM METOIOJIOTUU Pa3pabOTKM NPOTPAMMHEIX CPEACTB Ui HNPOEKTA
OBM maATOro mokoneHus ObBUIO  M30paHO  JIOTHUECKOE MPOTPAMMHUPOBAHUE,  SPKUM
MPEACTABUTENEM KOTOpPOro sABisercsa s3eik [Ipomor. Jlymaercs, 4Tto u B HACTOANIEE BpEMsA
[Ipomor ocraerca mambonee MONMyIAPHBEIM S3BIKOM HCKYCCTBEHHOTO MHTEIUIEKTA B ANOHMU U
EBpone (B CULIA, TpamuumnonHo, OoJsiee pacnpoCTpaHEH OPYTOM SA3BIK HUCKYCCTBEHHOTO
WHTEUIEKTA —3BIK (DYHKIIMOHAIBHOTO mporpaMmmMupoBanus JIucm).

Haszpanmne sa3eika "llpomor" mpoucxomur or cnoB JIOI'mueckoe ITPOrpammmpoBanue
(PROgrammation en LOGique Bo (panmy3ckom Bapuanre u PROgramming in LOGic — B
AHTJTHMCKOM).

[Tponor ocHOBEIBa€TCA HA TAKOM pa3neie MATEMATHYECKOM JIOTHKHM, KAK HCYHUCICHHUE

nmpequkaTeRYMEYITFEe VM@ 0a3uc cocrasiasgeT IIpoIre a ITOKa3areanCTBa TEOpeM MEeTOIOM
pen ANEKTPOHHOW NOQNACKEIO poteaypa I P A

CeprucR&3 O FFOIIITYE FHHH: X3 PHOB E 1A% 133 R HKTOB.
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1. HEJb U 3AJIAYHY U3YUEHUS JUCHUII/INHDI

[lenbt0 OCBOGHHSA JIMCHUIIMHBI gBisgercs (popMHpoBaHHe Hadopa MNpodecCHOHATLHBIX

KOMIleTeHIUI Oyayinero OakanaBpa mo HampaslieHHo 09.03.02 WadopMaluoOHHEIE CHCTEMBI H
TEXHOJIOTHH.

33;13111’1 OCBOCHHA JTHCHOHIUTHHEIL: H3VHUHCHHC JIOTHYCCKOI'O MpOTpaMMHPOBaHHA, OCBOCHHEC MCTO/I0B
JIOTHHCCKOT' O ITpOrpaMMHPOBAaHHA.

2. TEMbI CAMOCTOSITEJIbHOU PABOThI

Ne remer | HaumenoBanue TeM QUCHUIUINHBL, UX KPATKOE CONEPKAHNE Oo0neMm
gacos®

4 cemecTp

Paznen 1. Konnenmum 10orugeckoro npor paMMHUpPOBAHN A

1 Tema 1. UcTopus pasBUTHA JTOTHYECKOTO TPOTPAMMHPOBAHH 12
2 Tema 2. OcHOBEI MaTEMATHYECKOM JTOTHKH 12

Paznen 2. OcHOBEI pabOTEI C MTHCTPYMEHTAILHBIMU CPENCTBAMU

JIOTUYECKOTO MPOr paMMHUPOBAHU A

5 Tema 5. Beemgenne B nporpammuposanne Ha a3pike PROLOG 33
HTtoro 3a 4 ceMecTp 57

3. TEXHOJIOTHYECKAS KAPTA CAMOCTOSITEJIBHOU PABOThI

OBYYAKOHIEI' OCSI

Koner Cpencrea 1 | O0BEeM 4acOB, B TOM 4HHUCJIE
pearM3yEMBI TEXHOJIOTHH CPC Konraktna | Bcero
X OLIEHKH a1 pabora ¢

Bun IeATEILHOCTH
KOMIIETEHI[A IpenoaaBa
. CTYJEHTOB
1, TeIeM
UHIOUKATOPA(
OB)
4 cemecTp
EI}I{-S(H,[[-I,H,[[- [ToaroToBKA K JTEKIMAM Cobecenopanue | 1.8 0.2 2
[MTK-6(U]I-1,1]1-
2)
?}K'Sﬂ’lﬂ'lﬁﬂ' CaMoCTOATEBHOE Cobecenopanue | 40,5 4,5 45
ﬁK-ﬁﬂ’I Sy | A3YIEHHE JUTEPATypel IO
2) Temam 1,2, 5
EI}I{-S(H,[[-I,H,[[- [Tonroroska K | Oruer | 9 10
K. 6L LI nabopaTtopHeIM padoTaM | MUCBEMEHHBIHN
2)
Hrtoro 3a 4 cemecTp 51.3 5,7 57
Hrtoro 51,3 5.7 57

4. PEKOMEHJIALIUU JIJIAA CAMOITIOATOTOBKHA

MEHT NoArncAH
43]1%[‘ dEdeKITHAM. CaMocTosiTEe/ILHOE H3YUYEHHE JIHTEPATYPhbI
Ceptudukar: 2C0000043E9ABBB952205E7BAS00060000043E

Bnaﬂenaﬁagqmmmﬂhemwﬂpuam
Tema 1. UcTopus pa3BHTHS JIOTHYECKOr0 IPOrpaMMHPOBAHNS

NelcTe 1«11911 EH(.P WE@%E @M@HH €, HA3HAYCHHC, HPH MEPBI



2. OCHOBHEIE 1 HEOCHOBHEIE (DAKTEL

3. Bomnpocsr: onpenenenue, HA3HAYEHUE, TPUMEPEI

Tema 2. OcHOBBI MAaTeMATHY €CKOH JIOTHKH

4. OCHOBHBIE U HEOCHOBHBIE BOMPOCEHI

5. IlpaBuna: ompenenenue, HaA3HAYEHHUE, ITIPUMEPEI

6. OmnpeneneHue TOTUYECKOU MPOTPAMMEI U TOTHYECKOTO CIEICTBUA
Tema 3. Hcunc/ieHHe BLICKA3bIBAHH H NPeTHKATOB

7. Tepmsl, BUABI TEPMOB

8. IloHATHA KOPPEKTHOCTH M CIOKHOCTH JIOTHUECKOH MPOTPAMMEL
9. ODK3UCTEHIIUAIBHBIE BOIPOCEHL, MPABIIIO 0000MIEHH

Tema 5. Beeienue B nporpaMmmMupoBanue Ha f3sike PROLOG
10. YHausepcanbpubie (PAKTHI, MTPABIIO KOHKPETU3AIHMHI

11. KOHBEIOHKTUBHEIE BOTIPOCEHI

12. Yangukarop aByx TEPMOB, YHU(PHULIIUPYEMBIE TEPMBI

Tema 6. Crpykrypa nporpammsl Ha si3bike PROLOG. Cunrakcuc s3sika PROLOG
13. Haubonemmit oOnmii yaudukarop.

14. Anroputm yHU(HUKAITAN.

15. AbcrpakTheiit uaTepnperarop. OnpeneneHne BEUNUCIEHN 11ETH
Tema 7. Pemienne 3a/1a4y Ha BoIYHCICHHE [e/IH

16. ITpenukartsel B a3eike [Iponor

17. Ilpeqnoxenns B a3vike [Iponor: akter u mpaBuia

18. 3ampocer (uenm) B a3eike [Ipomor

[loBBIIIIEHHEBIN YPOBCHB

Tema 1. HcTopus pa3BUTHA JIOTHYECKOTO MPOrpaMMHUP OBAH U

1. AGcrpakTHEIH HHTepIpeTaTop. [IpON3BOIHEIE H TOPOK/IEHHEIE LIEJIH.
2. Anropur™M pabGorhl aOCTpaKTHOTO HHTEPIIPETATOPA

3. JlexknapaTtHBHBIA CMEICT ITPOJIOT-IIPOTPaMM

4. TIpomenypHad ceMaHTHKA MPOJIOT-ITPOTrpaMM

Tema 2. OcHOBBLI MATEMATHYECKOH JIOTHKH

5. TlpejcraBiieHHe CIIMCKOB, TOJIOBA U XBOCT CITUCKA

6. OcHOBHBIE TIpe/TUKATH IS pabOTHl CO CITUCKAMHA

7. TIpenukar findall

8. 3amaga o He/IeTepMHHHUPOBAHHOM KOHEYHOM aBTOMAare
Tema 3. HcunclieHHe BEICKA3LIBAHHH H NMMPeTHKATOB

9. Orpannuenne nepedopa, OTceueHHe

10. I1lemm fail u true

11. Orpunanue B ITpomnore

12. O6paboTka CTpOK, OCHOBHEIE ITPEIHKATEI

Tema 5. BRenenue B nporpamMmmupoBanne Ha sizbike PROLOG

13. Crpykrypa nporpammsel B Visual Prolog

14. O6baBneHne MOML30BATENILCKHX JIOMEHOB, aJTbTE pHATHBHEIE JIOMEHE]
15. Onucanne npeauxaroB B Visual Prolog

Tema 6. CTpykTypa nporpammel Ha s3biKe PROLOG. Cunrakcuc s3sika PROLOG
1. VYnpapnenne nerepmuan3MoM B Visual Prolog

2. Omnmcande JHHaMHWYeCcKHX 0a3 (pakToB

3. Tlpenukatsl i paboOTH ¢ JHHAMHUYECKAMH 0azaMu (PAKTOB

4. VmnpasieHue JleTepMHHH3MOM B 0a3ax (akTos

Tema 7. PemieHue 3a7a4 Ha BbIYHCJIeHHe eJTH

5. 3anaualewOEsN i Ak B TpeX BapHaHTax
aa EHEHTPDHHDH%ELIPI%IEHD P P

CeprnQar: QEHOBHBIS FHREIMKATRE A QORFOOTKHA CTPOK
Bnapenef,; @ﬁmeﬂmmﬂﬂh&ﬁmnﬂdm TOMTOBOJIOMOK

8. 3amauga o XxaHoiickoil GanrHe
NeicrenbeMa & dHodeK peiieHs B 3a1a4aX JOTHYeCcKOro MporpaMMipo BaHH
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9. 3anaua o KpeCThbSIHHHE, BOJIKE, KO3€ U KAIyCTe

10. Onmpenenenne MpoCTPaHCTBA COCTOSHUI

11. ITpuMepHsl onpe/ieNieHHss OTHOMIEHHS ITOCTIE JII PasHBIX 3a7ad
12. TTouck B TIyOHMHY B IPOCTPAHCTBE COCTOSHUIA

13. ITouck B rmyOuAY ¢ 0OHApYKEHHEM IHKJIOB

14. TTouck B rIyOMAY ¢ OrpaHHYeHHEM TTYOHHEI

16. TIpencrapienue myreil-kaHIHIaTOB B BHJIE CITUCKOB

4.2 IloaroroBka K 1a00paTopHLIM padoTam

Ba30Bbi YpOBEHb

ABTOMAarH3alud JOKa3areibCTBA B JIOTHKE MIPeIUKATOB
MeTto/ pe30MONUH B HCUUCTIEHHH BEICKA3BIBAHHH
CpaBHHUTENBHAS XapPAKTEePUCTHKA COBPEMEHHBIX TeJIeKOMMYHHUKAIITHOHHBIX CHCTEM.
[TpaBuyio YHU(UKAITHH B JIOTHKE [TpeTHKATOB
MeTo/1 pe30MIONHN B HCUHCIICHU U MIPEIHKATOB
ITpouenypHocTs lIponora
Ctpykrypa nmporpamm I[Ipoora
OcHOBBI cMHTaKCHCa s3bIka [Ipomor
lcrnonib30BaHN e JUIBIOHKIIHH H OTPHIIAHHS
. Yaudpuxanus B ITpomore
. I3yUHTh CHHTAKCHUC W CEMAHTHKY OIepaluil MaTeMaTH4YeCKO# JIOTHKH
. JlaTh omucaHue 3a/]ad MaTeMaTHYeCKOi JIOTUKH € UCITOJIb30BAaHHEM TEPMOB H (POPM VI
. I3yuHThE IpaBuiia HamMcaHus nporpaMm Ha g3eike [Iposor
. [IpoBecTH npocTEIe BEIUMCIIEHUS Ha S3bike [Iponor
. BEITOJIHUTE oMepallii Ha/l CIHCKAaMHU € UCIONB30BaHueM f3bIka [Ipornor
. CoCTaBUTEL AJIMOPUTMBI JIJI 3a/1a4 JIOTHYECKOTO IPOr paMMH POBAH U
. BEIIOJIHUTE TTOMCK AJIEMEHTA B CITUCKE ¢ HCIIONMB30BAHNEM SI3bIka [Iposor
. BEIIOIHUTE O0OLe/ITUHEHHE JIBYX CITHCKOB HCIONIL30BaHUeM f3kIka [Iporor
. BEITOJTHUTE onpe/iefiecHHe pasMepHOCTH CIHCKA C UCIONIb30BaHHeM g3blka [Ipomor
. BEITOJIHUTE ONpe/leJiecHHe MakCHUMAaJIbHOrO 3JIEMEHTA B CITHCKE
. 3aJ1a4ya 0 KpeCThIHHHE, BOJIKE, KO3€ U KAITyCTe
. OnpeiesieHH e MTPOCTPAHCTBA COCTOSHHIMA
. [IpuMepHI olpe/iesieHHUs OTHOILIEHHS TOcie g Pa3HBIX 3a/1a4
. [ToHck B ITyOHHY B IIPOCTPAHCTBE COCTOIHUH
[MOBLILWEHHBIN YPOBEHL

e e A ol

B B B B Pl et et et et e et bk b e
o o = DD S0 =] O n s D = D

OCHOBHBIE CTpaTeTrny MOUCKA PELIEeHUH B MTPOCTPAHCTBE COCTOSHUI
BrIurclieHHe [elTH B 33/1a49ax JIOTHUECKOT'0 IIPOor paMMH POBaHHS
YIpaBlieHHEe ITOUCKOM pellleHHs B 3aJjadax JIOrH4YeCKOoro NporpaMMHpOBaHHS
[TpuMeHeHHe CIMHCKOB B 3a/a4ax JIOTHYECKOro MporpaMMHpOBaHUS
lcuncrieHne BRICKA3EIBAHUH H ITIPEIUKATOB
Ornepanuu JIOTHYECKOT O MPOTrPaMMHPOB AHHS
[Touck B rmyOHHY
[Torck B MIHpHHY
. Pemnienne UTpoOBEIX 33/]1a4

10. MuHUMaKCHBIN IPUHITUIT TTOUCKA pelleHui

11. Pa3zpaborarh cTpaTeruio MOUCKA pellleHH B TPOCTPAHCTBE COCTOS HHH.

12. BEINOJMHUTE MOUCK B TIIYOHHY

13. BHINIOJIHATH TOUCK B IIHPHHY

14. Paap@ﬁ‘é%%gﬁﬂ%ﬁ%% |BOBBIX 3a71a4
ceprmddn: [TpMEHH I ABHEHMAKUBREITHHAIMIH [TONCKA pelleHnu
Snanenely, PHSPAGSTIBYKCIREPHARPRYSCHCTEMY I TPOBEPKH YPOBHS 3HAHUN

17. Pazpaborarhk 5KCIIEPTHYIO CUCTEMY JJI1 OIleHKH paboTOCIOCOOHOCTH alapaTHO-IIPOTr pAMMHO#H

[eiictevFEE PACTPYRTYRHO.08.2023

e A ol o e

O
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18. PaspaboraTh SKCIEPTHYIO CHCTEMY JIJI OIIEHKH KadeCTBa ITPOor paMMH pOBaAHHS
19. PazpaboraTts HHTEIUIEKTYAIBHEIN CePBUC YIS THATHOCTHKH HEHCITPABHOCTH aIllIapaTHO-IPOr pPAMMH O

HH(PPACTPYKTY PEI
20. PazpaboraTh WHTEJUIEKTYAIBHEIN CEPBUC IS MOJICKA3KHA B ONpe/ie/iIeHHH Mpo(bUIII CAaHATOPHS

5. TEOPETUYECKHUN MATEPHAI

5.1 BBEJIEHHUE B ITPOTPAMMMWPOBAHUE HA SI3bIKE PROLOG

NMmnepaTHBHBbIE H JeKJIAPATHBHBIE AA3LIKH POrPAMMHPOBAHHSA

Tpagumimonno mog mporpaMMoON MOHUMAIOT MOCIEAOBATENBHOCTE OMEPATOPOB (KOMAHI,
BBIITOJIHAEMBIX ~ KOMIIBIOTEPOM). JTOT CTWIb NPOTPAMMHPOBAHWUA IMPUHATO  HA3BIBATH
UMIEpPATUBHEIM. lIporpamMmupys B MMIEPAaTUBHOM CTWIE, HNPOTPAMMHUCT OOIKEH OOBACHUTH
KOMIOBIOTEPY, KAK HY/KHO peIlaTh 3a1ady.

[IpoTMBOMONMOKHEIT €My  CTHIB  OPOTPAMMHMPOBAHUA — TAaK  HA3BIBAEMBIU
OEKJIAPATUBHEIM CTWIb, B KOTOPOM HOpOrpamMma MOPEACTaBIAET CO0OM  COBOKYIHOCTE
YTBEPKICHUH, OMUCHIBAIOIIMNX (PPATMEHT MPEAMETHON O0IACTH MM CIOKHUBIIYIOCA CHUTYAIUIO.
[Iporpammupys B neKIapaTuBHOM CTHIIE, MPOTrPAMMUCT JOIKEH OMUCATh, UTO HYKHO PEMIATh.

COOTBETCTBEHHO M SA3BIKM TNPOTPAMMHPOBAHMUA JOEMAT HA HUMIIEPATUBHBIE U
IEKJIAPATUBHBIE.

HMmnepaTtuBHBIE S3BIKM  OCHOBAHBEI HAa (POH HEMMAHOBCKOM MOJEIN BBIUMCIECHUM
koMmmbeloTepa. Pemas 3amauy, WMOEpPAaTUBHBEIM HOPOTPAMMHCT BHA4YalI€ CO3JAE€T MOJEIL B
HEKOTOPOU (POPMATBEHOM CHUCTEME, & 3aTEM MEPENUCHIBAET PENIEHHME HA MUMIEPATUBHBIN A3BIK
IPOTPAMMHPOBAHNA B TEPMHMHAX KOMIBIOTEpa. HO, BO-MEPBBIX, A 4EIOBEKA PACCYXKIATh B
TEPMUHAX KOMITBIOTEPA MOOBOJBHO HEECTECTBEHHO. BO-BTOPBIX, NOCIEOHWNA JTam 3TOH
AEATENBHOCTH (IMTEPENUCHIBAHNE PEMIEHNS HA A3BIK TPOTPAMMUPOBAHMA ) IO CYTH JI€NA HE UMEET
OTHOIICHUS K PEMICHUI0 UCXOAHOU 3anaun. OueHb 4acTO MMIEPATUBHEIE IIPOTPAMMUCTEL JAKE
pazgenaroT padoTy B COOTBETCTBMM C ABYMA ONHUCAHHBIMU BeIME STamamu. OpHu monau,
MOCTAHOBIIMKM 3a7au, TPUIYMEBIBAIOT PENICHUE 3aJauM, a APYTHE, KOTUPOBIIUKH, MEPEBOIAT
3TO PELIEHHE HA A3BIK IPOT PAMMHPOBAHHA.

B o0OCHOBE HNEKIAPAaTHUBHEIX A3BIKOB JIEKUT (POPMAIM3OBAHHAA YEIOBEYECKASA JIOTHKA.
Yenoek UL OMUCHIBAET PEIIAEMYIO 3a7ady, 4 MOMCKOM PEMICHUS 3aHUMAETCS UMIIEPATUBHAS
CHUCTEMA MPOTPAMMHUPOBAHUS. B UTOTE monydaemM 3HAYUTENBEHO OOMBIIVIO CKOPOCTE Pa3zpabOTKu
MPUJI0KEHUH, 3HAYUTENBHO MEHBIIMHM pa3MepP HCXOTHOTO KOId, JIETKOCTh 3alMCH 3HAHWH HA
OEKJIAPATUBHBEIX A3BIKAX, OOJIE€ MOHATHBIE, MO CPABHEHHMIO C WMIIEPATUBHBIMU A3BIKAMM,
IPOTPAMMBEL.

M3Bectna knaccuukanusa A3BIKOB NOPOTPAMMHUPOBAHUA IO MX Oma3octu aubo K
MAIIMHHOMY S3BIKYy, MO0 K ECTECTBEHHOMY YEIOBEUECKOMY S3BIKY. le, 49ro Ombke K
KOMITBIOTEPY, OTHOCAT K fA3BIKAM HU3KOTO YPOBHSA, 4 T€, 4TO O/MKE K UEIOBEKY, HA3BIBAIOT
A3BIKAMH BBICOKOTO YPOBHA. B 5TOM CMBICIE DEKIApaTHBHBIE SA3BIKM MOKHO HA3BATH A3BIKAMU
CBEPXBBICOKOTO WM HAMBBICHIETO YPOBHSA, IOCKOIBKY OHHM OUE€HB OJIM3KH K YE€JIOBEYECKOMY
A3BIKY U UEIOBEYECKOMY MBIIILIEHUIO.

K uMmmepatuBHBIM A3BIKAM OTHOCATCA TAKHE A3BIKM HmporpaMMmupoBaHus, kak [lackams,
beucuk, Cu ut. 1. B ormuune ot aux, [Iponor aBngercs nexiapaTUBHBIM A3BIKOM.

IIporpammupoBanue Ha si3bike Ilposior

[Ipu nporpammupoBannu nHa [Iponmore ycuwnua mnporpamMmucra  OOMKHBL  OBITEH
HAMPABJICHEI HA OINMMCAHHWE JOTMUECKON MOJENU (pparmeHTa mpeaMeTHou O00IacTH pemaeMoun
331491 B TEPMUHAX OOBEKTOB MPEAMETHOU 00JIACTH, UX CBOMCTB U OTHOMIEHUH MEXKIy CO001, a

HE neraicio rpANEINE peaymzanum. @aktuuecku [Ipomor opencrasiager cobO0OHM HE CTOJIBKO
A EHEH.T%HEE I'ID,EII'IHEbIg 1 P pen

CeprnapA3PLE S IR OTRAMMMPOB A A, SKQFBKO M3BIK JJI1 OIMCAHUSA NAHHEIX U JIOTMKH X 00paboTKH.
Bnagendporipasevia Tmas-kIpesorese ABIAETCA TAKOBOM B KJIACCHMUECKOM NHMOHUMAHWM, MOCKOJBKY HE

COIEPKUT ABHBEIX YIPABILAIONIMX KOHCTPYKIIMH THITA YCIOBHEIX OMEPATOPOB, OMEPATOPOB IMKIIA
Neicrevibniy: 9. (Maz MpeAETAaBIAET CO00M MOOENs (pparMeHTa MPEAMETHOM 00IaCTH, 0 KOTOPOM HIET
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peus B 3amade. M pemenue 3amadun 3anmmChIBAETCA HE B TEPMHUHAX KOMIBIOTEPA, & B TEPMHHAX
OPEIMETHOM 00JIACTH pemtaeMon 3a1a4u, B JyX€ MOJHOTO Celuac 00BEKTHO-OPHUEHTHPOBAHHOTO
MPOTPAMMHPOBAHUAS.

[Tponor ouens XOpOmO MOAXOONUT IS OMUCAHUA B3aUMOOTHOIIEHUN MEXKIY 00BEKTaAMH.
[Tostomy IlIponor naswmBaroT pemsumnoHHBIM A3bIKOM. [Ipumuem "pemsumonnocts" I[Ipomora
3HAUUTEIRHO 0O0J€€ MOMIHAA M PA3BUTAsA, UEM ' PEIAIMOHHOCTH' S3BIKOB, MCHOJB3YEMBIX A
o0pabotkn 0a3 manuex. Yacto IIponor mcmome3yercs s CO3OaHUSA CHUCTEM YIIPABICHUS
0azaMu MOAaHHEBIX, TAE€ NPUMEHSIOTCS OUYEHb CIIOKHBIE 3ampOCHl, KOTOPBIE MOOBOJBHO JIETKO
3anucate Ha [Iponore.

B Ilposore oueHp KOMIIAKTHO, II0 CpPAaBHEHUIO C MMIIEPATUBHBIMHA A3BIKAMM,
OMUCHIBAIOTCA MHOTHE anropurMsel. [lo cratucruke, cTpoka MCXOOHOTO TEKCTA MPOTPAMMEI HA
s3pike [Ipomor COOTBETCTBYET UETHIPHAALATA CTPOKAM HMCXOJHOTO TEKCTAa MNPOTrpaMMBI HA
UMIEPATUBHOM SA3BIKE, pEHIAmeM Ty ke 3amady. I[Ipomor-mporpammy, kak mpaBuio, OUEHB
JETKO NUCaTh, MOHUMATh WU OTJAKHUBATH. JTO MPUBOAUT K TOMY, 49TO BpeMA pa3pabOTKh
NpuIokKeHua Ha A3plke [Ipomor BO MHOrmX ciaydasx Ha nopagok OswicTpee, uwem Ha
UMIIEPATUBHEIX A3bIKax. B IIposore merko omiceiBate u 00padAaTHIBATE CIOKHBIE CTPYKTYPHI
nanHeIX. [IpoBepumM 5TH yTBEp K IEHNA HA COOCTBEHHOM OMBITE ITPH U3YYEHUH JAHHOTO Kypca.

[Tponory mpucymni psam MEXaHM3MOB, KOTOPBIMA HE 00IanaroT TPAOUIIUOHHBIE S3BIKH
MPOTPAMMHPOBAHUA: COIOCTABIEHUE C 00pa3noM, BEIBOJ C MOMCKOM M BO3Bparom. Emie omHO
CYLLIECTBEHHOE OTIMYME 3aKII0YACTCI B TOM, 4YTO [ XpaHeHus JaHHelx B [lIposore
MCIIOJTB3YIOTCS CITMCKH, 4 HE MACCUBBEI. B S3BIKE OTCYTCTBYIOT ONEPATOPHI MPUCBAWBAHUA U
0e3yCI0BHOTO Mepexona, ykazarenu. ECTeCTBEHHBIM M 3a4acTyi0 €AWHCTBEHHBIM METOIOM
MPOTPAMMUPOBAHUA ABIAETCA PEKYPCHAL.

Ina pemenus moOOM 3a1a4d €CTh ONTHMAJIBHBIM A3BIK (A3BIKA) MPOTPAMMHPOBAHUA.
Muorue 3amaun, XOpomo pemaeMele UMIepaTuBHEIME A3bikamu Thna [lackana m Cu, mioxo
pematorca Ha [Iponore, u Haodbopor. OcHoBueie 00macTn mpumenenus [Ipomnora:

- OBICTpas pazpabOTKa MPOTOTUIIOB HPUKJIATHEIX MPOTPAMM;

- ABTOMATHUYECKUH MEPEBOJ C OTHOTO SA3BIKA HA IPYTOU;

- CO3TAHNE ECTECTBEHHO-A3BIKOBEIX HHTEP(PENCOB 11 CYNIECTBYIOMIMX CHCTEM;

- CAMBONBHEIE BBIUMCIICHUA [UIA PENIEHUA YpaBHEHWM, auddepeHuupoBanua u
MHTETPUPOBAHUS,

- IPOEKTUPOBAHUE TUHAMHUYECKHUX PENAIMOHHEIX 0a3 JaHHBIX;

- SKCHEPTHBIE CUCTEMBI M 000JI0YKHU SKCIIEPTHEIX CHUCTEM;

- ABTOMATU3UPOBAHHOE YIIPABIECHUE NMPOU3BOICTBEHHEIMU MTPOLIECCAMU;

- ABTOMATHYECKOE T0KA3ATENLECTBO TEOPEM;

- MOJIyaBTOMATUYIECKOE COCTABIEHNE PACITHCAHMI;

- CUCTEMBI ABTOMATHU3UPOBAHHOTO NPOEKTUPOBAHUA, Oasupyromieecs Ha 3HAHHUAX
MPOTPaAMMHOE 00€CTIEYEHME,

- Opranu3anysa CepBe€pa NaHHBIX WIHM, TOYHEE, CEPBEPA 3HAHWM, K KOTOPOMY MOKET
00panmIaTeCa KIMEHTCKOE MPHIOKEHNE, HATMCAHHOE HA KAKOM-JIN0O0 SA3BIKE MPOrPaMMUPOBAHMA.

3HakoMcTRO ¢ HHTepnperaropoM SWI-PROLOG

B mamke ¢ ycranoBnenueiM SWI-PROLOG Boitnute B mupekroputo pl/bin, co-
nepxkantyro (paitn plwin.exe, u 3anycrure ero. Ha skpane moSBUTCS TJIABHOE MEHIO M TJIABHOE
(mmamorosoe) oxkuo ¢ npuraamennem SWI-PROLOG (cm puc.l.1).

'maBHOE MEHIO MOKHO Chenars akTHBHBIM, HaxaB F10 wm Alt. Korma rimaBHoe meHro
AKTUBHO, €r0 AJIEMEHTHI MOHO BBIOpATE C MOMONIBIO KIABWIN YIIPABIECHUA KypCOpOM U
MOCIENYIOMMM Haxaruem kiuaBumu Enter. BreiOupars 31n€MEHTHI TIaBHOTO MEHIO MOMKHO

TAKKE 1 MESHBREYT nognmcaH
ANEKTPOHHOW MOANUCHIO

Cepumiar:  2collpoEpamMaaadipesone::
snapeneu: WeCPpgrpavtoa " tE FIptiore cocrout u3 (pakToB M MpaBUII, KOTOpEIE 00pasyoT 0a3y 3HaHWN

[Iponor-nporpamMmet, 1 3ampoca K 5Toi 0aze, KOTOPEIN 3a4€T LENh NOMCKA PENIEHUI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IpeankaTsl

OnuCeIBAIOT OTHOHIEHHE MEKAY OOBEKTaMM, KOTOPBIE SABILIOTCS APTYMEHTAMH
IpeqUKaTa.

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

Pucynok 1.1 - Bug quanorosoro okna SWI-PROLOG

dakThI

KoHcTarupyoT Hamuume 3aJaHHOTO NPEAUKATOM OTHOLIEHWUS MEKAY YKa3aHHBIMHU
o0OBEeKTAMH.

INPUMEP

Koncraranus (akra B MpeaioKeHnn
DJUIeH TI0OUT TEHHHC.

B cuHTakcuce IIpomora BeIrmsaauT Tak:

‘ JHOHT(/1Ien, TEHHHC).

HMA OTHOIICHHA HMEHA 00LEKTOR
(HMA npeauKaTa) (3HAYCHHA apIYMEHTOR)

Pucynoxk 1.2 — Cunrakcuc IIponor

HMma mpenukara ((pyHkropa) U 00BEKTAa OOMKHO HAYMHATHECA C MAJIECHBKOM OYKBBHI U
MOIKET CONEPKATh JATUHCKUE OYyKBBI, KAPWLIUIY, UU(PEI M CHUMBOJ HOgYepKUBaHus ().
Kupunmna ucnone3yercsa HapaBHE ¢ JAaTUHCKUMHU OykBamu. OOBIYHO mpeaukKaram OAr0T TAKHE
UMEHA, 4TOOBI OHM OTpa)Kaam CMBICHT OTHOmeHus. Hampumep: main, add file name. [IBa
MpeauKaTta MOTYT WMETh OIWHAKOBBEIE HMEHA, TOTAA CHCTEMA pACMO3HAET WX KAaK pPasHEIE

NPEAUKATHI, €CJIM OHM MUMEIOT Pa3IM4YHOE€ YUCIO apTyYMEHTOB (apHOCTh). Hampumep, moOwur/2,
moouT/3.

HMms npemukara MOKET COBMAAATH C UMEHEM KaKOT0-TM00 BCTPOEHHOTO mpeaukara SWI-
PROLOG. Opnako, ecnmu cOBOaaM MMEHA MOJL30BATENBCKOTO M BCTPOEHHOTO MPEAUKATA, TO
npu obOpamieHun K Hemy (00 W3 MHTEpnperaropa, Ju00 W3 mporpammel), OyIOeT BBI3BAH

MOJIL30BATENLCKUIT ~ TMPEAUKAT, T.€.  IOJB30BATEILCKOE  OMPEAEIIEHUE  «IIEPEKPOET»
npegonpeneneHnoe 8 SWI-PROLOG.

IIparuna

H}%ﬁﬁﬁﬂﬁ'ﬁ HOBIBHIOT CBA3ZH MEWK npeTruKaTamMM.
EHTPDHHDEI‘IDJ],HMCbKJ ,I[}’ p 'H

CepTudmkar: gu:::-::u::u::-::u::-1::Eﬁﬁ%ﬁﬁﬁﬁ%ﬁﬁﬁ'@fiﬁﬁﬁ% out Tom.

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Aeict

BATEN

B cuHTakcuce IIpomnora:

P,
18H: C 19.08. 202 no 19.U08. 2023

a8 A



51

moouT('buna', Heuro):- moOur('Tom ,Heuto).

[TpaBuno B:-A coorBercrByer ummmukanuu A—B («ECIIH A | TO By).

B obmiem Buae npaBmio - 5TO0 KOHCTPYKIWA BUAA:

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

kotopas unraerca «P0 ucrunno, ecimm P1 u P2 u ... Pn uctunnaem».

[Ipenukar PO wnHaseBaerca 3aromoBkoM mnpaswna, Beipaxenue P1.P2.....Pn - temom
npaBuJid, a npeaukarsl Pl - moanemxavmu npapuiaa. 3anaras o3Hadaer joruueckoe "M".

@dakTel M OpaBUIa HA3BEIBAIOTCSA TAKKE YTBEPKICHUAMM WIM Kino3amu. MakT MOKHO
paccMarpuBaTh KAk MPAaBUIO, UMEIOMIEE 3ar0JIOBOK U IyCTOE TEJO.

IIpoueaypa

[Tporiemypa - 5T0 COBOKYIMHOCTE YTBEPKIECHUH, 3ar0JIOBKH KOTOPEIX UMEIOT OJIMHAKOBEIM
(pYHKTOP U OZHY U Ty K€ apHOCTE. [Iponuenypa 3agaer onpeneneHne npeaukara.

Konen mpemnokeHns BCErga OTMEUAETCS TOYKOM, MOATOMY BCE€ (PAaKTHl, MpaBuiaa M
3am0pOCHl TOJIKHBI 3aKAHYUBATHCS TOYKOH. 3aMETHUM TAKKE, 9YTO MEKIY MMEHEM MPEOUKATA U
CKOOKOH HE TOJKHO OBITE MPOOENOB.

IlepeMennast
[Tepemennas - monmenoBanHas 001aCTE MAMATH, TAE MOKET XPAHUTHCSA 3HAUCHHUE.
Ecmm mepemenHas He CBA3aHA CO 3HAUEHUEM — OHA HA3BIBAETCA CBOOOTHOM MEPEMEHHOU.

Yaupuxanus

YHu(ukanusa - mpouecc MmojaydeHus CBOOOAHON MEPEMEHHOW 3HAYEHUS B PE3yIbTATE
comocTasJieHus mpu 10oruueckoM BeiBoae B SWI-PROLOG.

[TonAaTe mepemMeHHOM B JIOTMYECKOM IPOTPAMMHUPOBAHUM OTJIMUAETCA OT 0a30BOTO
MOHATHUS IMEPEMEHHOM, KOTOPOE€ BBOOUTCA B CTPYKTYPHOM mporpammvupoBanud. [Ipexne Beero,
3TO OTIIMYME 3AKITIOYAETCA B TOM, 9TO nepemenHas B SWI-PROLOG, ognax sl momy4uB CBOE
3HAYEHUE ITPHU YHU(PHUKAINH B ITPOIECCE padOTEI MPOrpaMMEl, HE MOKET €r0 W3MEHUTh, T.€. OHA
CKOpEE ABIACTCA aAHAJIOIOM MATEMATUYECKOrO ITOHATHA <«IIEPEMEHHAS» — HEU3BECTHAA
BemunHa. [lepemennas 8 SWI-PROLOG He umeer npenonpeneeHHOr0 THITA JAHHBIX U MOJKET
OBITE CBfA3aHA CO 3HAUEHUEM JIFO00TO THITA JAHHEIX.

[Tepemennas B SWI/PROLOG o0003Hauaercs kak mocienoBaTenbHOCTE JATHHCKUX OVKB,
KUPUJUTULEL U [P, HAYMHAIOMIAACA C 3araaBHOM OYKBBI MM CHMMBOJIA MOOUEPKUBAHUA ().
3amMeTuM, 4TO €CIM 3HAYECHWE APTyMEHTA NMPEAuKaTa WJIA €ro MM HAYMHACTCA C 3aryIaBHOM
OyKBEI, TO OHO MHUILETCA B anmoCTpo(ax.

B SWI-PROLOG pa3zmuaroTcsa CTpOYHBIE U 3aTrTABHBIE OYKBEI.

Paccmorpum  cnemyronryro  mporpammy  Ha  SWI-PROLOG, «koropyro Oyaem
UCIOJIB30BATE Ui WJUTIOCTPAIMM MPOIECCOB CO3MaHMs, BBIMOJHEHUS W PEOAKTUPOBAHUS
[Ipomor-mporpamm.

JInerunr 1.1.
/* KTO uTO MrOOMT */
moOuT('JiuieH', TeHHUC). Y% IIUIeH TI00UT TEHHHUC
moOut('Ixon', pyrdon). % lxaon modur Qpyrdon
moouTt('Tom', beticbom). % Tom mobut Oencdon
moout('Jpuk’, rurasanue). % Ipuk moOUT IIIaBaHue

mobut('Mapk', Ternuc). %Mapk mroOUT TEHHNC
AOKYMEHT NOAMMCAH

AnE nER0): -moout("'Tom', X).
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnapeneu: meﬁaymea%ﬁirﬂﬁﬂrﬂm@mﬁfmﬁj, gT0 Jro0uT Tom

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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KomMmenTapuil B CTPOKE MPOrpaMMbl HAYUHAETCSA C CUMBOJIA % U 3aKAHIUBAETCA KOHI[OM
CTPOKHU. BJI0OK KOMMEHTAPUEB BBIAEIIECTCA CIETHATEHBIMHA CKOOKAMMU:
/* (Hauamo) u */ (kouer).

3amanme 1.1

Jlst Toro uTOOBI HAOPATE TEKCT MPOTPAMMEI, BOCIIOJIB3YUTECH BCTPOEHHBIM TEKCTOBBIM
pemakTopoMm. UToOsl co3mare HOBEIN (paitt BeiOepere komanay File/New, B quamoroBom OKHE
VKQKUTE UMA HOBOTO (paiina, Hampumep, TecT. 1 pegaktupoBaHus yxke COo3maaHHOTOo (haina C
UCITOJIh30BAHUEM BCTPOEHHOTO PENAKTOPA MOKHO BOCITOIB30BAThCA koMaHmoi meHto File/Edit.
HabeiiTe mporpammy 1 (TEkCT mporpaMMel BeImie 1o TeKCTy) u coxpanure ee (File/Save bufter).

A TecT. pl [Z| E| f'5__<|
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

Pucynok 1.2 - Buemnuil Bua penakropa

KpacHbeIM 1IBETOM MOICBEUMBAIOTCS MPEIUKATEL B 3arOJIOBKAX MPEIIOKEHUHN, KOTOPHIE C
Toukn 3peHusa cuHtakcuca SWI-PROLOG «koppektHrl. VYkazarenp “Kypcop MOIKHO
UCITOJTH30BATh JIJI1 BEIBEPKH (HAPUMEDP, KOPPEKTHOCTH ) PACCTAHOBKH CKOOOK. 3€IEHBIM IIBETOM
BBIJEIIAIOTCS KOMMEHTAPUH, TEMHO-KPACHBIM I[BETOM - TmiepeMeHHsle. [lomuepkuBannem
BBIJEIIOTCS IMPEIUKATEL B TEIE IMPABWIA, KOTOPBEIE COBIAAAIOT C IPEAMKATOM 3ar0JIOBKA,-
TAKUM 00pPa30M aKI[EHTUPYETCS BHUMAHUE HA BO3MOKHOM 3AIMKINBAHUN ITPOTPAMMEL.

Uro0m1 3ammycTUTh MporpaMmy, cHagaiza Heooxomumo ee 3arpy3ute B SWI-PROLOG ms
BRITIOJTHEHUA. JT0 nemaercs Beibopom ommmu Compile/Compile buffer u3 oxma pemakropa.
PesymeraTr koMmuwisimu oToOpaxkaercs B okHe wuaTeprperatopa SWI-PROLOG. Tam xe
VKAa3BIBAIOTCA OIMMOKM, BO3HHUKIINE TPH KOMITHJIAINM, Yalle BCETO OHM OTOOPAKAOTCA M BO
BCILTBIBAFOTIIEM OKHE OTHOOK. OOBIYHO Tepen KOMITIUTAIIMEH MPEIaraeTcs COXPAHUTE (Paii.

Jlpyroit crmoco0 3arpy3uTh yiKe€ CyNIECTBYIONIMHA (DAt — 5TO BEIMOJHEHHE KOMAHIBI
Consult 8 mommenro File quanorooro okna SWI-PROLOG. Ha skpane mosBUTCS OuamoroBoe
OKHO.

Load file into Prolog,

Manka: |3 Swil-proloag > = @ e E

|_;§ EEI':LI

HepasHue
HLUEYHISHI Bl

| ?‘%

Fatoyuia cTan

I,

td calA g, O E Y FAEHTES

—

or

M o KorNeHTED

";E Hraa warina: J -
Ceremom THin Fafinoe: |Pr-:||n:ig Sourco - | OTrieHa

NOKYMEHT FiGircaH [ Toaues smeine

Orepeme

SNEKTPORHOW NOOANMCLID
Ceprudukar: 2C0000043E9AB8B952205E7BAS00060000043E
Bnapneneu; llleGayxoea TaTeAHa AnekcaHfpoBHa PHCYH(]I{ 1.3 - I[HHJIUFUBUE OKHO

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Vkaxure umsa (aiina, KOTOPEIH BB XOTUTE 3arpy3uTh, U BeIOepuTe OTKpEITE. ECmi BEI
MOTBITAETECH 3ATPY3UTh IS BBRIMOJIHEHUA (Paiiyi, B KOTOPOM €CTh CMHTAKCHMYECKNE OMHUOKH, TO
OH HE 3arpy3uTcs, a BBl NOJIy4UTE Coo0meHne 00 ommudKe B rImaBHOM OKHE. YTIOBBIE CKOOKH <<
>> OyayT BBIIENATE MECTO, TAE BCTpPETWIACH OmmOKa. [To ymonganuro ¢aiimsl, acconumpyemMeie
¢ SWI-PROLOG umerot pacumpenwue .pl.

DaiuTel TAKKE MOKHO 3arpy3UTh, UCITOJIB3Y A BCTPOCHHBIN MMPEIUKAT:
consult(Mma (paitna nnm uMeHa HECKOTBKUX (PAIIOB).

JlueTHHr 1.2
consult(Test). % test — mma (aitna
consult([Testl,Test2]). % 3arpy3ka nByx (paiinos.
consult(‘test.pl’).1

JUTs BEIMOJTHEHUA 3arpy3Kd ATOT MPEOUKAT HYKHO HAMMCATh B TJIABHOM OKHE TOCIIE
MPUTJIANICHUS UHTEpIipeTaTopa (?-), KOTOpoe 03HAYAET, YTO UHTEPIPETATOP KIACT 3aIpocC.

3anpoc

3ampoc -3TO KOHCTPYKIHS BUOA:

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

kotopas unraerca "Bepuo ma Pl u P2 u ... Pn ?". IIpemukarer P1 Ha3eiBaroTCA moanensaMu
3ammpoca.

3ampoc ABIAETCA CIOCOOOM 3aImmyCka MEXaHW3Ma JIOTUUYECKOTO BEIBOJA, T.€ (PAKTHUECKH
sanyckaet [Ipomor-mporpammy.

Jlng mpocmoTpa NpENIoKEHUMN 3arpyKEHHOW O0a3bl 3HAHMHW MOMKHO HCIIOJIB30BATh
BCTPOEHHEIN mpenukar listing.

[TpoBeprre 3arpy3ky ucxoguoro (aina (JIluctunr 1.1), 3amanre 3anpoc:

?-listing.
BremuTe 3ampoc:
?-mo Out('bumt',0eicoor). % JIroOut m1 bunn 0elicoon?

[Tomyunre orBer yes (za) m HOBOE NpPUIIAIIEHWE K 3amnpocy. Beemure cnemyromnme
3aIpOCEl U MOCMOTPHUTE HA PE3YJILTATHI.

JInerunr 1.3
?-moOur('bumt', TenHuc). % JIroOur m bunn tennuc?
?-moout(KTo, Tenauc). %Kto mrodut tenuuc?
?-moour('Mapx',Yro),mobur(' Smnen',Uto).%YUto mrodst Mapk u Smien?
?-moour(KTo, Uto). %KT0 aT0 Mr00HT?
?-moout(KTto, ).%KTto mobut?

[Tpu moucke pemenuit B 0asze Ilpomora Bergaerca neppoe pemeHue.

JInerunr 1.4
?-moOout(KT0o, TeHHMC).
Kto = "'"Onnen’

Ec paovueoxpnume OpOJO0LKUTE MOMCK B 0aze mo 3TOMY K€ 3ampocy M ITOJIYUUTH

NEKTPOHHOM NOONHCELID .
oo, MTPTSDHATARIRIE PO ro mROMITCS TOUKA C 3AMATOMH;

Bnageney:  WealGAMTHEOOXQEHNOIEPEPBATE BEIITOJTHEHUE 3aMPOCa, (HATPUMED, HYKHO HAOpaTe Apyrou

3aIPOC), UCTIOJIB3YUTE KJIABHIILY b.

Neiicranrenen: ¢ 19 EOBBRIHTE M (paiina ¢ pacmupeHueM 0e3 amoctpodos.
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Ecom Brer xoTuTe DOBTOPUTE OAWMH W3 MOPEIBIAYIIMX 34am0pOCOB, BOCHOJIB3YUTECH
KJTABUILIAMHU ''CTPENKA BBEPX' WU "CTPENIKA BHU3 .

[lepesarpy3uTs, M3MEHEHHBIE BO BHEIIHEM PENAKTOPE, (PANIBl MOMKHO, HUC- IOIb3YS
BCTpPOEHHBIN mpenukar make. Hanpumep tak: 7-make.

- SWI1-Prolog (Multi-threaded, version 5.6.25) E|[‘E|E|
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=

Pucynok 1.4 — BcTpoenusril npegukar make

[TepezarpyskatoTcs BCce m3MeHeHHBIE (PaiTbl U Paita HadaaTpbHOW MHUIMamm3anuu plini; o
€T0 HA3HAYEHUH OyJEeT OTOBOPEHO MO3THEE.

Ucno/ib30BaHHe BCTPOCHHLIX NIPEeIHKATOR
B unrepnperarope SWI-PROLOG umerorca, kak ObIIO OTMEUEHO BBINIE, MHOKECTBO
BCTPOEHHBIX NMpeaukaroB. OmuieM HEKOTOPHIE U3 HHX:

consult (UM ¢aiina).
— 3arpy3Ka OJHOTO WU HECKOJIBKUX (PaiuioB.

?- consult(test). test — mmsa ¢aiia

pwd
— MOKA3BIBAET TEKYIINH pado4Inil KaTaJIOr.

?- pwd. c:/prolog_workspace

make
— mepe3arpy3uTth Bce uameHennsie (paitast (*.pl). B Tom uucie u pl.ini. Anamor
consult. Y noOna npu pemaxrupoBanuu (paityioB BO BHEIITHEM PETAKTOPE.

?- make.

working directory(X,Y)
cMeHa pabouero karaiora, rae X — TEKYIMM padodui KaTaior, Y — HOBBEIM pa- 00unit
KaTaJIor.

Is
OPOCMOTP CIUCKA (PAMJIOB B TEKYIIEM pabd0YeM KaTaJIore.

?-Is. a.pl

Jananue 1.2

[lepeREANT o IPSATOKEHNA PYCCKOr0 A3bIKA B IPEAMKATHYI0 (OpMy, CO3TauTe,
cOX paHnTE i FATPY R G4y snanuii.

5

CepTudbmkaT: © 2C0PQ0043E9ABEBIE2205E 7BAS0006000Q04 3E
Bnanenew uameﬁllmﬁm+mwe Mapk moOut kommeroTepsl. J[#0H m00uT O0aqMUHTOH. DPHK

MOOUT UTEHHE.
Heneremrener c 10 DAIMHIHTOH - 9TO BUA cropta. [eHHuC - 9T0 BUA Criopra.
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OyTtOou - 510 BUA criopTa. bencdon - 310 Bun cnopra
CooprcmeH - 3TO TOT, KTO TI00UT KaKOM-HUOYIb BUI CHOPTA.
O0sequnuTe 3TY 0a3y ¢ 0azoun u3 3aganus 1.1.

BeIno/iHeHHe W TPACCHPOBKA MPOrpaMMbI

Anropurm BeinmosHeHuA [Ipomor-nporpaMmMer 0CHOBaH HA MEXaHM3ME MIPAMOTO repedopa
C BO3BPATOM U OINEPALMH COITOCTABIECHUA (YHU(PUKALIAN).

BrimomHenue mporpaMmel HauumHAaercs ¢ 3ampoca. [Iponor-cucrema Oeper nepryro
MOALIETL 3Aampoca W MBITAETCA O0KAa3aTb €€ HCTUHHOCTB. Jljmsa 3TOro mpocMarpuBaroTCs
nporpamMma (CBEpXy BHHM3) M HIIETCSA NEPBOE YTBEPKAECHUE, (PYHKTOP U APHOCTH KOTOPOTO
COBITAAAIOT C (DYHKTOPOM M APHOCTBIO ATOU ITOIIENH.

Ecmi Takoe yTBEpKIOECHHE CYNIECTBYET M IPOUCXOAUT YCHENIHOE COMOCTABICHUE
ApryMEHTOB, TOTJA B CiIydae yTBEpKOCHHA-(pakTa - moanens mokazaHa, u IIponor-cucrema
NEPEXOOUT K DOKA3ATENBCTBY Clenyromen noauend. B coygae yreepxkaennsa-npasuna [Iposor-
CHCTEMA IBITAETCA T0KA3aTh UCTUHHOCTE MOIIENEH TEla NpPaBuiIa CIeBa HANPABO.

Ecrm npu moucke pemeHus o0OHApyKEHO HECKOIBKO BApPHAHTOB [I0KA3aTEILCTBA
UCTUHHOCTU 11eau, TO [Ipomor-cucrema 3anmoOMHUHAET aJIBTEPHATUBHBIE BAPUAHTEI PEIICHUA -
TOUKH BO3BPATA.

Ecmi nia HEKOTOpOM 1EnW HET HU OOHOTO YTBEPKAEHUA, C KOTOPBIM €€ MOKHO
COMOCTABUTH, TO LEJIh CUUTAETCA HEYCIEIHON. ECM mpu 3TOM OCTAIMCE HEMMPOUIEHHBIE TOUKH
BO3BPATa, TO BEIMOJIHACTCS BO3BPAT (OCKTPEKHUHT) U €€ Pa3 AEIAETCA MOIMBITKA T0KA3aTEIbCTBA
MOLICITH.

BoinosiHenne nporpaMmmsl Ha si3bike Ilpostor
JIucTuHr 1.5

baza 3nanwmii:

?- a(X),b(X).e. a(1).

a(Y):- c(Y).d(Y). b(2).

c(1).
c(2).
d(2).
c.

3ampoc
?- a(X),b(X),e. IEPEBO BBIBOJIA

Ha pucynkax mpeacraBieHo nepeBo BEIBOAA. JKUPHBIMU JIMHUAMHU B AepeBE 0003HAUCHEI
W-nepeBpss — nmis mokasarensCTBa TAKOTO AEpPEBA HEOOXOOMMO, 49TOOBI Ka)Kmas €ro BETKa
«omupanace» Ha uctuHHOE yrBepxkaeHue. WJIM-nepeBps ucxomar w3 BEPIIMH C TOYKAMU
BO3BpATa, TAKOE OEPEBO HCTHUHHO, €CIM XOTA OB OJHA BETKAa OMMPAETCs HA HMCTUHHOE
yrBepikaeHue. [lyHKkTupHbIE TMHUN — ATbTEPHATUBHBEIE BETKH, HE PACCMATPHUBAEMBIE HA JTAHHOM
sramne (JIM00 JI0KHBIE, THO0 enie HE PACCMOTPEHHEIE).

B manHoM npuMepe MOIyueHUE PENIEHUS CKIAABIBAETCA M3 TPEX HSTanmoB. Baauame
paccMaTpuBaeTCs MepBas MOAIETs — OHA UMEET JBA MPEIIOKEHNUS B 0asze, 3aroIOBKH KOTOPHIX
COMOCTABUMEI C HEH, MOATOMY OHA SBIAETCA TOUKOM BO3Bparta. BeiOupaercsa mepBoe CBEPXY
npeanoxkenue — 510 (pakr a(l), npu sTom cBoOomHAA mepeMeHHas X Momydaer 3HadeHue 1.

[Teppas neawMaTposdciokazana. Bropas nens - b(l) (X yxke cBa3zaHa co 3HaueHueM 1) He
ANEKTPOHHOM NOANMCKIO

Cepru ¢ﬁ9ﬂ“%ﬁ&%g%éﬁﬁa@%%&%ﬁﬂgﬂm 0a3el, CIEI0BATEILHO, ABIACTCS JIOKHOH.

Bnapeneu:  Wethskapexmmime«<aBO3BpaT K Omkaiiien Touke BO3Bpara, T.e. a(X). Ha Bropom mepese
O0TOOpaX€eH BRIBOJ MO BTOPOU anbsTepHATHBE. CBA3BIBAIOTCS ABE MEPEMEHHBIE X U3 3ampoca vl Y
NeiicraviBeRPaBIIAzZFEA amperrkaTa a. Gakrraecku 3ampoc 7-a(X),b(X),e moaMmeHseTcs Ha HOBBIH HAOOp
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nenent 7-c(Y),d(Y),b(Y),e. Ileppas mommems — s10 c(Y) — OHA SBAAETCA HOBOH TOUKOM
BETBJICHU, TAK KaK YHU(PUIIMPYETCS ¢ ABYMA IpemnoxkeHusamu B 0ase. [lepoe mpeanoxenne —
(paxt mpuBoauT K yHU(pukarmu Y ¢ 1, HO cnenyromias B Habope moarnens d(1) — moxHa.

Tperse mepeBo orTpamxaer amprepHaruBy miA ¢(Y) ¢ yHupukanpen Y=2. [lna stou
ATBTEPHATUBBL WUCTUHHEI BCE IMOCHEOYIONME €I u3 Habopa (OHM YHHU(PUIUPYIOTCA C
COOTBETCTBYIOIIUMU (paKTamu ).

J3ananue 1.3

3arpysure [Iponor-nporpammy n3 3amanums 1.2.

B SWI-PROLOG ectsp nBa BHAa OTJIAOQYUKOB: KOMAHAHBINZ W TrpaUuecKuiil, B
MOCJIEAHEM TPACCUPOBKA BBITJISAUT O0JIEE HATIISITHO.

Jlna mepexoma B peRkUM TPACCUPOBKH HEOOXOAMMO HAOpATE BCTPOCHHBIM IIPEAMKAT
debug. /It BrIxoma w3 pexuma TpaccupoBku — npeaukat nodebugd.

i Prolog debugging [:‘ E‘ g|

Mode: Hormal

Efan:tn:urial.fz
ikes/2

Esnngﬁ

Predicate:

Pucynoxk 1.5 — Pexxum TpaccupoBku

[leperinure B pexum TpaccupoBku. Jlmd TpacCHUpOBKM HEOOXOOMMO  yKa3aTh
KOHTPOJBHEIE TOUKH (Spy points) B mento Debug->Edit spy points->Predicate, rae ykasarse
MMEHA NpeaukaroB. B manHOM ciydae ykaxure npeaukar jmoour. O0Oparu- T€ BHUMaHUE, 4TO
COpaBa BHU3Y HAXOMATCS TPU KHOIKH, TAE€ YKA3BIBAIOTCA KAK KOH- TPOABHEIE TOUKH, TAK U TOUKH
TPaCCUPOBKHU. KOHTPOJIBHEIE TOUKH (Spy points) MO3BOMAIOT BEI3BATH IPAPUUECKUMN OTIATYUK.
Touxkn tpaccupoBku (Irace pointS)— KOHCONBHBIA OTHATYMK. |peTHd BBIOOP — MPOCMOTP H
pemakTupoBaHue (paiyia mMPOrpaMMEel, COAEpIKAIIeH, BBEACHHEIN B mosie Predicate, mpemmkar.
Buemnui By n300pakeH Ha CHUMKE HUKE.

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

 — —
a(X) { b(1) }
(TO4kKa BO3BpATa) fail

X=1 .'i'l=}'
a(l) alY):=c(Y).d(Y).
true

Pucynok 1.6 — BermonHenue mporpamMmel

Tpﬂ%ﬂgwr%mﬂmﬁ HE MOIAEPKUBAJI PYCCKUX MPEANKATOB (HE pabdOTaeT KOPPEKTHO
yYKa3aHN € ROMPPOFNLHBIN/TOTEK U TOUEK TPACCUPOBKHU depe3 rpaduueckuil uarepdenc). B ceasu

.

PMPE T oTI OIHIIEM,  TIPETMKATE],  OTHOCAIMECS K OTIANKEe IIPOTPAMMEL C HCIIOIE30BAHHEM

Aeict

BATEN

203y X0Ba 1daTeHHA ANe

KOMAaHIHOU CTPOKH.

ed: ¢ 19.08.2022 no 19.08.2023

a8
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?- a(X).b(X).e. J

I—l—l

[% )0

X=I X=y
fail [ a(Y):-c(Y),d(Y). ‘
[

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

¥=1
(1)

true

Pucynok 1.7 — BermonHenue mporpamMmel

Tabmina 1.1 — Ilpenukarer TpaccupoBku

[Ipenukar

Omucauue

trace

Bk1rouuTs pexuM TpACCUPOBKU. ECm HE yKa3aHBI TOUKH TPACCUPOBKH, OyaeT
MPOU3BOAUTHCS MMOJIHAA
MOIIArOBas TPACCHUPOBKA.

tracing

YcnenieH, eCu BEI3BIBAETCS U3 PEIKUMA TPACCUPOBKH.

notrace

Beixon 13 pexuma TpacCUpPOBKH.

guitracer,
gtrace

Bkmtounte rpauueckoro pexuma TpaccupoBku. OKHO rTpaduueckoro
pexrMa TPACCUPOBKU BKJIIOUACTCA IIPH BCTPEUE MEPBOM KOHTPOIBHOH TOYKH

(Spy-point).

noguitracer

OTKIIOUNTE rpapuueckoro pexumMa TPACCUPOBKH.

trace(Pred)

YCTaHOBUTE TOYKY TpPAacCUPOBKM mpemukara ¢ wumeHem Pred (to ects
OTOOpaX)areCsi MPH TPACCHPOBKE OyIeT Kaxkaoe CoOBITHE CBI3aHHOE C
mpemukaToM Pred).

trace(Pred,Port
S)

AOOKYME
SNEKTPOH

Ceptwcoukat: 2C0000043ESABS

Bnapeney llleBayxoea TaTes

YCTaHOBUTE TOUKY TpAacCHMpOBKM mpemukara ¢ wumeHem Pred wu
AKTUBUPYIOMIENCS TO COOBITHMAM (OpHU MPOXOk- AEHMM IO mopram) Ports.
CoObITia MOTYT OBITE CIEAYIONINX TUHOB:

fail — coberTHE COOTBETCTBYIOMIEE HEYOATHOMY BBEI30BY IMPEIHKATA C MMEHEM
Pred;

call — coOprTHE COOTBETCTBYIONMIEE TTEPBOMY BBI- 30BY MPEIUKATA C WMEHEM
Pred;

redo — coOBITHE COOTBETCTBYIONIEE MOBTOPHOMY BBI30BY MPEOUKATA C UMEHEM
Pred:;
exit — CcOOBITHE COOTBETCTBYIONIEE YCHENMIHOMY OKOHYAHWIO BEI30BA
mpenukara ¢ umenem Pred.

Cam xe mapamerp Ports moker mpuHUMATh 3HAYEHHUSA TUOOB COOOMIEHUM C
npe(uKcaMnu COOTBETCTBYIOMIUMHU JO0ABIECHUIO U YIAIEHUIO COOBITHSA (MOPTA)

13 TOUKU TPACCUPOBKH 4 TAK K€ CIIMCKU TAKWX 3HAUeHUM. Hanpumep, 3ampoc
?-  trace(foo/2, +fail), trace(foo/2, [+call,-fail]). nobGaBnger B TOUKY

TPACCUPOBKY CBA3AHHYIO C MPE/U- KATOM foo/2 cobrrrie fail. J{ms mobasmenms
MUCAH
5 LECIIONB3YIOT Opeukc +, mid u3bATUsd -. Kpome TOro MoxHO

CPUPHBATEEPASY co BceMu THITaMK COOBITHI, UCITOJBE3Y 0003HaueHue all.
Tprnep: trace(foo/2, +all).

Nencteutened: ¢ 19.08.2022 no 19.08.2023



58

debug Bkmrouuts pexum otnaaku. Ilpu 3ampocax k mporpamme B peKHUME OTIAOKA
BEIBOIATCA BCE COOBITHA, MPOUCXOIANIME NPH BEIMOJIHEHUHM 3arpoca,
CBA3AHHBIE C YCTAHOBICHHBIMH TOUKAMH OTJIAKH.

nodebug OTKIIOUNUTE PEKUM OTIATKH.
debugging [Tokazare orciexnBarmMecs TOYKH TPACCUPOBKU U KOHTPOJIBHBIE TOUKH
spy(Pred) Y CTaHOBUTE KOHTPOJILHYIO TOUKY, CBA3aHHYIO ¢ mpeaukatom Pred.

ospy(Pred)  [YOpare KOHTpOIBEHYIO TOUKY, CBA3aHHYIO ¢ mpemukarom Pred.

nospyall YOpars Bce KOHTPOJIBHEIE TOUKH.

2 Ornagka mpOMCXOOUT B KOMAHAHOU CTpoke B nuamoroBoMm okHe SWI-PROLOG wu
0TOOpakaeT MOCIEI0BATENBHOCTE BRIITOHAEMBIX HOAEIEH U PE3YIBTAT BEIITOTHEHHUS.

3 I'papmueckuii oTnaguuk oTodOpaxkaer nHpopmanio B COOCTBEHHOM — OTIEIFHOM OKHE.

4 He 3a0riBaliTe KamIbl pa3 CTABUTh TOUKY MMOCIE NPEIUKATOB WIH TPYHITEI HPEIUKATOB
(3aImMCaHHBIX YEPE3 3AMATYIO ) — KAKI0€ IMPEUI0KEHNE 3aKAHIUBAETCA TOUKOH.

Torma mMeHHO Ha yKa3aHHBIX NPEAUKATAX TPACCUPOBKA Oyaer OCTAHABIMBATHCA WU
MOKA3BIBATE TMPOMEKYTOUHBIN pe3ynasTar. OCTambHBIE HE YKA3aHHBIE NPEAUKATEl HE OyayT
MOKA3aHBl (€CJIM HE YKAa3aHbl HUKAKHE KOHTPOJIBHBIE TOYKH, TO PENRHM TPACCUPOBKHA OymeT
HEOTJIMIUM OT OOBIYHOTO pe)xuMa padOTEI HHTEPIIPETATOPA).

3apmaiire 3amnpoc

?-mro0uT(X, TeHHNC ), 1I00NT( X, KOMIBEIOTEPEI ).

U IMOCMOTpHUTE, 4TO npousouner. Ilocne momydeHnsa nmepBoro pemeHus ITOJIYyUYUTE BCE
OCTQJIBHEIE, BBOIA;. 1 paccupoBKka n300pakeHa Ha CIEOYIONIEM PUCYHKE:

H SWi-Froleg (xxcMulti-threaded, version 5.6.29) |-_”EE|
Fiz Edt <Settngs Run  Debug  Help

22 2  debug. A
Yesz

Ldebqu A liEEE[K,EEHHIS},liiES[E,GDmpUtEIE].
T Call: (8) like=s( &-/8, 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)
I\ [

[debugl 22 72— B

Pucynok 1.7 — TpaccupoBka nmporpaMmel

B 5eBoM BEpxHEN U4ACTH OKHA IPAUUIECKOTO OTIAAIMKA OTOOPAKEHEI TEKYIIUE 3HAUYCHHUS
MEPEMEHHBIX TEKYILIET0 BBIMOIHAEMOrO0 HpPEOUKaTd, CIpaBa CTEK BBI30BOB IPEIUKATOB, B
HIKHEN JacTu (PAKTBI M NPABUIA, TAE€ [IBETOM OTMEUEH CIEAYIONINM BBI3BIBAEMBIM MPEIUKAT.
Buemmnmit Bug rpauueckoro oTnaquuka u300pakeH Ha pucyHke. CBepxy, B BUOE KHOIOK,
HAXOIATCS DOMYCTUMBIE AEUCTBUA. BTOpas KHOMKAa (CTpENKa BIPABO) MO3BOJAET BBIMOTHATEH
HpDFpH%%EEIEE%%&%@EﬂHKHT 3a mpeaukaToMm). LIBer BrigeneHusa Takke MMEET 3HAYEHUE.

U

Ceprug X PACHBIM LBET0003HATACT HEYAARY, JIOKHOCTD PEILCHHA.

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

Aeict

- P,
BATENEeH: C 19.U8. 2022 no 1908 2023

a8 A
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Tool Edit Compls  Hulp
b= {7 Ao BYR-Bpe atlal| o] ] 2@ )7

Findings Call Stack

H
M1

cxfprolog_workspacefaong.pl
song (X} -1, write{'run, "V, (Y is X-1),5cngiy’]. -
aong ().
factoxrimlil,1l).
factorial (N, F) -
M,

N1 is N-1,

n fasterial(wi,Fl),
_l LI GE -
factorinl itmr (N, FzctN) :-

fact{l, FactwW,1,1}).
fart (M, FACTH, |, F)

I<N,
Il is I+1,
ST dm P¥I,
tact (N, FactM,I1,P1).
fact (M, FactN, N, FactH).
famtarial iter2 (M, fAactn) :
tact? (M, FactN,1) .
fact? (N, Fac .M, P) - -

wall: foctoral'z

Pucynok 1.8 — Pesynwsrar TpaccupoBku

5.2. CTPYKTYPA IIPOI'PAMMOBI HA A3bIKE PROLOG.
CUHTAKCHUC S3bIKA PROLOG

Cunrakcuc a3bika Ilposor

[Tpu popmasbHOM ONMMCAHNM CHHTAKCHCA KOHCTPYKIMU AT OPUTMHYECKHUX A3BIKOB 4ACTO
HUCHONMB3YETCA TAK Ha3eBaemas «HopmaneHas (popma bskyca-Haypa» (bH®), pazpaborannas B
1960 Iwonom boskycom um Ilurepom Haypom. Bnepseie bH® Owpinma nmpumenena Ilurepom
Hayspom mnpum 3amicu cuHrakcuca sa3pika Anron-60. OcHoBHBIMM KOHCTpyKIMAMH BHO®
ABJIAIOTCA CIEAYIOMIHE.

CHMBOI «::=» UATAETCA KAK «II0 OMPENEICHUIO» («ITO», «eCThb»). CeBa OT pa3nemrens
pacronaraercs 00BACHAEMOE TOHATHE, CIIPABa - KOHCTPYKIWA, pa3bpACHAoNas ero. Hampumep,

<Umsa> ::= <M penrudukarop>

B yrnoBele CKOOKHM «< >)» 3aKJIFOYAETCA 4ACTh BEIPAKEHUA, KOTOPAS MCHOJIB3YETCS IS
0003HAUEHNA CUHTAKCHYECKON KOHCTPYKIMM A3BIKA, B YACTHOCTH OOBACHAEeMOE moHATHE. B
OPUBEACHHOM BEIIIE npumepe 310 <Umsa> u < nentudukarop>.

CumBon «|» o3nagaer B HOTaimmu BH® «uwmm». OH mpumeHsercs Oiasi pa3neacHus
ATBTEPHATUBHBIX TOJKOBAHUI OMPEAEIAEMOro mouATua. Hampumep, gecatnunyio mudpy MOKHO
OMPENETNUTE CIETYONIIMM 00pa3oMm:

<uuppa=> ::= 0|1|2|3|4|5|6]7|8|9

HacTe CMHTAKCHMYECKOM KOHCTPYKIIMH, 3AKIIOUEHHAA B KBAAPATHBIE CKOOKH, ABIAETCA
HEO00s3aTENBHON (MOKET NPHUCYTCTBOBATE MJIM OTCYTCTBOBATE ), HAITPHUMED

<llenoe uncno> ::= [-|<llomoxkurenpHoe 11€10€ YUCIO>

O3HAYAET, YTO LEJIOE€ YUCIO MOKHO ONPENEINUTH YEPE3 IOJI0KHUTEIBRHOE IIEI0E€ YHUCIIO,
epen KOTOPEIM MOKET CTOATH 3HAK MUHYC.

CuMmBOI «*» 0003HAYAET, UTO YACTH CHMHTAKCHYECKOU KOHCTPYKIMH MOJKET MOBTOPATHCS
OpPOM3BOIBHOE UYHMCIO pa3 (Homp M Oomee). 3aMeTuM, dYTO WHOTJA BMECTO CHMBOIA «*»
UCHONB3YIOT (pUTYpHEIE CKOOKM «{ }». Hampumep, momIoXUTENRHOE HET0E€ YUCIO B HOTALNHU
bH® moxkHo crnenyrommm 00pazom:

mﬁﬁ%%ﬁgﬂﬂe quCcnao> = <uudpa>|<umudppa>|*

CoBMII3E9AB8BI52205E7BAS00060000043E

Bnageney LJLmﬁﬁqu}jIE[HmPTTTE!FET{(}EFTIEiﬂI)EfIII{{IHI):} o ‘:IIPIq?I}HE?'{ﬂiIl}{q?I}Eﬂh'}-

T.e. momoxuTENEHOE IETO0E YUCIIO COCTOUT W3 OTHOHM WM HECKOJIBKUX Upp.

A —— '-'. 5y )
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Tporpamma wna Ilpomore cocrour wu3 mnpennoxeHud (yrBepxaenuiu). Kawxpoe
MPEII0KEHNE 3aKAHUNBAETCS TOUKOM.

[Tpennoxenuns OrIBarOT TpexX BUAOB: (DAKTEI, IPABUIA, BOIIPOCHI.

[Tpennoxenue nmeer BUA

B :-
Al, ..., An.
B wmaspiBaerca 3aroJoBKOM WM TOJOBOM mpemmoxkeHus, a Al, .., An - Temom.

[Ipennoxkenune sBngerca mepeBepHyTod ummukaimpenn (B :- A skeuBanentno B «— A, «B
cienyer 3 A») unu (pazoirt XopHa. CHUMBOI «:-» 03HAYAET «CIEAYET M3», CHMBOI «,» —
KOHBIOHKIIHA (JoTHUeCcKoe U, ‘*”).

[Tpu HEoOxOmMMOCTH mpuUMEHEHUs IU3BIOHKIMM (moruueckoe WMJIH, v) HUCHOJB3Y €TCA
CUMBOI «;», MOEUCTBYIONMHU MO0 CHEOYIONIEN OU3BIOHKIWK, OKOHYAHUA MpPaBAIa W
3aKpBIBAIONIEH KPYTJION Ck0OKku. Hanpumep,

[Iponor JIoruka Impeanukaros

C:- (A1*..."An) "(B1".."Bm)— C
Al, ..., An;

Bl, ..., Bm.

WA

D :- A"B"'C)—D

A, (B;C).

@akt (puKCHpyET (OOpeRenseT) HEKOTOPOE OTHOIIEHHE MEKAY OObekTamu. OH COCTOUT
TOMBKO U3 3aronoBka. MokHO caurare, 4TO (PAKT — 3TO MPEMIOKEHHUE, Y KOTOPOTO HET Tena. B
TEPMHHAX JIOTUKH IIPEAUKATOB, (DAKT — 3TO M €CTh MPEIUKAT.

Hanpumep, ¢axr, uro Harama asmaercs mamon Jlamm, moxer OBITH 3amicaH B BUAE (B
SWI-Prolog cTpOKM-KOHCTAHTEI 3aMMCBIBAIOTCA B OJTMHAPHBIX KABBIUKAX ):

mama(' Harama', '[lama').

®dakt npencraBasger coO0U 0e3yCI0BHO HCTUHHOE YTBEPKICHHUE.

Ecim Bocmoss30Barecsa HOpManieHOM (popmont bokyca-Hayspa, TO mpemmukar mMoOxKHO
OMPENEUTE CIEIYIOIIMM 00pa3oMm:

<[Ipemukar> ::= <Uma> | <Umsa>(<apryment> [,<aprymeHt>|*),

T.€. IIPEIUKAT COCTOUT JIMOO TOJBKO M3 UMEHH, MO0 M3 UMEHH M CHEAYIOMIEH 34 HUM
MOCJIENOBATEILHOCTA APTYMEHTOB (TEPMOB ), 3AKITIOUEHHOHN B CKOOKH.

APryMEHTOM (TEPMOM) MPEAUKATA MOMKET OBITH KOHCTAHTA, HEPEMEHHAA WU COCTABHOMN
00BEKT (COUCOK WM (PyHKIW:A ). HHCI0 apryMEeHTOB NPEIUKATA HA3BIBAETCS APHOCTHIO.

[TpaBuno — mpenmokeHnue, UCTUHHOCTE KOTOPOTO 3aBUCUT OT MCTHHHOCTH OJHOTO WIH
HECKOJIBKUX NpennoKeHnil. OOBIYHO MPAaBWIO COOEPKUT HECKOIBKO XBOCTOBBIX IIENIEN, KOTOPBIE
OOAKHBL OBITE UCTUHHBIMHU U1 TOTO, UTOOBI CAMO IPABUJIIO OBLIIO UCTUHHBIM.

B norarm bH® npasuno Oyxzer umers BUA:

<[IpaBuno> ::= <mpemmukar> :- <upeamkar> [ ,<opeaukar=>|*.

Hampuwmep. M3BectHo, uro 0abymika yemoBeka - 3TO MaMa €r0 MAMBI MJTH MAMA €T0 MAITH.
CoorBercTByIonIne npaBsuna Oy IyT UMETh BUA:

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

ndBNEHT nognucaH
ANEKTPOHHOW MOANUCHIO

Ceprudukat ;n:::-;:-;:-;:-;:-;:-a:@ﬂmmm{[}-{a:ﬁg:humn::*‘-E

—_

Bnapeneu L_Jx'T'Ci}'Ffﬁti.! ITbHHA AJIE

Neinct

BT

mama(X, Z), mama(Z, Y):

enen: ¢ 19.08 20amamaiXyZ), papa(Z, Y).



61

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

HNmsa nepemennon B IIpomore moxker cocrtosaTe m3 OyKB JaTWHCKOrO amdasura, uudp,
3HAKOB MOQYEPKUBAHUA U JOJIKHO HAYUHATHCA C NPONUCHOU OYKBBI WM 3HAKA ITOTYEPKUBAHMUAL.
[Ipy sTOM nepemMeHHBIE B TENE MpaBWwIad HEABHO CBA3dHBI KBAHTOPOM BCEOOMIHOCTH U
SKBUBAJIEHTHEI 00BEKTAM MPEOMETHON 00IaCTH.

[Tepemennsie MOTYT OBITE CBOOOTHBEIMHA WU CBI3AHHBIMM.

CBoOonHas mepeMeHHas — NEepPEMEHHAA, KOTOpas emie He moiaydwna 3HadeHus. Ona He
PaBHAETCSA HU HYJIIO, HU Opo0eny; y Hee BOOOMIE HET HUKAKOTO 3HAYEHUA. |aKkne mepeMeHHEBIe
€I11€ HA3BIBAIOT HEKOHKPETU3UPOBAHHBIMHU.

[Tepemennas, koTopas HOOAYYWIA KAKOE-TO 3HAYEHHME M OKA3aI4aCh CBI3aHHOM C
OMPENEIEHHBIM 0OBEKTOM, HA3EIBAETCS CBA3aHHOU. Ecm mepemenHas Oplna KOHKPETU3UPOBAHA
KaKUM-TO 3HAYEHUEM U €M COMOCTABIEH HEKOTOPBIM OOBEKT, TO ATA MEPEMEHHAS YIKE HE MOIKET
OBITH M3MEHEHA.

OOmnacteio neucrtBusa nepemenHou B IIponore sBnserca omno npennoxkeHue. B pasHbix
MPEIIOKEHUAX MOJKET HMCHOJIB30BATECA OJHO W TO K€ MMA HEPEeMEHHOM Ii 0003HAueHUA
pa3ueix 00BekTOB. HMckmouenmem u3 mpaBwna ompeaeneHus O00JaCTH OEUCTBUA SBIIAETCA
AHOHUMHAs MEPEMEHHAA, KOTOpas 0003HAYAETCS CHUMBOJIOM IMOAUYEPKUBAHUA «_». AHOHUMHASA
MEPEMEHHAA NPENMHUCBIBAET HMHTEPHPETATOPY (KOMIMUIATOPY) MPOUTHOPUPOBATH 3HAUECHHUE
aprymenra (repma). Ecim B mpaBmie HECKOIBKO AHOHMMHBIX IEPEMEHHEIX, TO BCE OHHU
OTJIMUAFOTCS APYT OT APyra, HECMOTPSA HA TO, UTO 3AMACAHBI C MUCTIOB30BAHUEM OJHOTO U TOTO
K€ CUMBOJA (« »). AHOHUMHBIE TIEPEMEHHBIE MOTYT 3aMUCBIBATHECS TOMBKO B KAYECTBE TEpPMa
npeaukara. MCrmons30BaTe MX B BEIPAKEHUAX (HATNpUMEDP, APU(PMETHIECKNX ) HENB3A.

Tpersum cnenmpuueckum BUOOM mpeanoxkeHud [Iposora mMOKHO CUMTATH BOMPOCHI
(3ampocCel1, LEemm).

Bonpoc cocToOuT TONBKO U3 TEIa U MOKET OBITE BEIpakeH ¢ nomonisto bHO B BuzeE:

<Bomnpoc> ::= <IIpenukar> | ,<IIpemukar=>]*

Bompocel MCMOIB3yIOT IS BBISACHEHWA BBIMOJIHUMOCTH HEKOTOPOTO OTHOUMIEHUS MEKIY
OMMCAHHBEIMU B mporpamme oObekramu. CuCTeEMa pacCMATPUBAET BOIIPOC KAK 1€ML, K KOTOPOU
HATO0 CTpemMureca. OTBET HAa BOONPOC MOMKET OKa3aThCA IMOJIOKUTENBHBEIM (true) wuau
OTpHUTIATEILHEIM (false), B 3aBUCHMOCTH OT TOTO, MOJKET JTH OBITh JOCTHUTHYTA COOTBETCTBYIOMIAS
nems. [Iporpamma mosker comep:kars BOOPOC B Tene (BHYTpPEHHAS 1enb). Ecim mporpamma
COOEPKUT BHYTPEHHIOIO 1€, TO MOCIE 3aIMyCKa MPOrpaMMbl HA BBIITOJHEHHUE CHUCTEMA Cpasy
IPOBEPSAET TOCTHKUMOCTD 3aIaHHOM 1eJH. ECIn BHYTpEHHEN €M B MPOrpaMMe HET, TO MOCIIE
3amyCKa MPOTPAMMEI CHCTEMA BBIAAET MPUTIIANIEHUE BBOAUTE BOMPOCH B AUAJIOTOBOM PEKHUME
(BHemmHsAA 11€76). [Iporpamma, kommumupyemas B MCHOTHAEMBIN (paii, 00A3aT€NBHO JOIKHA
UMETh BHYTPEHHIOKO IIEJTE.

Ecmn nuens gocTturHyTta, cCUCTEMa OTBEYAET «yes» («irue»), B MPOTHMBHOM CIydae «noy
(«false»). Cnemyer OTMETHTB, YTO OTBET «NO» HA BOMPOC HE BCErAa O03HAYAET, YTO OH
OTpULATENbHEIN. CHCTEMA MOMKET ATk TAKOM OTBET M B TOM CIydde, KOrjJa y HEE MPOCTO
HEIOCTATOUYHO WH(POPMAIINH, MO3BOJISAIONIEN MOIOKUTEIBHO OTBETUTH HA Bompoc. [.e. Ilponor
OCHOBAH HA T.H. «MOJEIH 3aAKPLITOTO0 MHUPa», B KOTOPOH BCE, UTO MOYKHO MOJYYHUTHh HA OCHOBE
OMUCAHUA MOJENH ABJIAETCA UCTHHOM, & OCTAIIBHOE — JIOKBIO.

@dakr, mpaBwio U Bompoc ¢ TOoukum 3peHus (Ppa3 Xopua (B < A) mMoxkHO
MHTEPIIPETUPOBATE CIEAYIOIMM 00pazoM:

- q’%&ﬁ%m

Hﬁﬁﬂbﬁlﬂ‘ @AMACHIO
Ceptudmkar: 2 CEI'[I'[I'[I'M ‘&ng,é%ﬂﬂ %E}fg EE BﬁSDEIEIEEIEIEIGEIdi 3E
Bnaneneu: L1 eﬁay xn:u Bad faTbAHa AlfeKcaHgpoBHa

T.0. mporpamma (0aza 3nanmii) Ha I[Ipomore cocrour m3 (PakTOB M mpaBWI, KOTOPEIE
QEHCTEMTBEEAHEC%E‘G%W 'L 15%@9% [MPOOAVKIIHKM C TIPpCOAUKATAMH B JICBOM H HpHBCIH gJaCcTU. leM caMbIM
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IPOrpaMMa BBRIPAKAET HEKOTOPEIE 3HAHUA O NPEAMETHOU 001acT, HEOOXOIMMEIE I PEIICHUS
3amadu. 3ampoc - 9TO TAKKE HEKOTOPHIM MPEAUKAT, UCTUHHOCTE KOTOPOTO HAC MHTEpecyeT. Ecmm
3aMpoc HE COAEPIKUT MEPEMEHHBIX, TO BRIYMCICHUE €r0 3HAYEHUS JAET OTBET «irue» mpHu ero
UCTUHHOCTH, 00 oTBer «false» mpum ero moxmoctn. Ecmm ke B mpemmkare 3ampoca ecThb
MEPEMEHHBIE, TO WIIYTCA WX 3HAYECHUA (MHTEPHIPETAIM), MPH KOTOPEIX STOT MPEAUKAT U BCE
MPEINKATEL MPOrPAMMEI CTAHOBATCS HCTUHHBIMU. B 3TOM W COCTOMT CYTh BBIYMCICHUI
(moruueckoro BRIBOAA) mporpammel Ha [Iposore.

IIpumep nporpammupoBanus Ha si3bike Ilpostor
PaccmorpuM HeCckOmbKO mpuMepoB. [lyCTe B mporpamme 3amaHbl CIeAyromMe (PaxTel
(MpenuKarel ) 1 mpaBuiIA:

JIucrunr 2.1
mama('Harama', 'Jlama').
mama('/lama', 'Marua').

mama('Harama', 'Baca').
papa('Bacsa', '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)).

Bonpoc 1 — smaerca mu Harama mamoin Jlammu:
?- mama('Harama', '/lama').
true.
Bonpoc 2 — xto aBaserca mamou Jlamm:
?- mama(X, '/lama').
X ="'Harama' ;
false.

[lepBas crpoka cooOmieHnsa oO3HAUAeT, 4TO OTBET HAWIET M Mamou [lamm sABmgercs
Harama; Bropas — uro B 0a3e 3HAaHMN AJIA OCTABIIMXCH MPENJIOKEHUN HE 0OHAPYKEHBI OPyTrHe
MaMmel Jlamm.

Bonpoc 3 — ects mu y Jlamm mama:

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

Bonpoc 4 — nalith BCEX MaM U JIETEH:

RN

SNEKTP ?thﬂ

C . 2C000004 AB 205E TBAS00060000043E
epTuduKaT :Eil?ﬁT ?H]l

Bnageneuy; LlleGayxoea TaTeAH ercaH/ipbeHa

Y ="]lama' ;

Nencteutened: ¢ 19.08.2022 no 19.08.2023



63

X ="]lama’,
Y ='Mama’ ;

X ='Harama',
Y ='Bacs’'.

B manHOM ciydae mociie TpeTsero oTeera He Beimaerca «falsen, T.k. B 0aze 3nanmii ObLH
nepedpaHbl BCE MPEIIOKEHUS U OHU BCE UCTUHHHEL.
Bonpoc 5 — pia koro Harama asnsgercs 0a0ymkou:

?- grandmama('Harama', X).
X ="Mama';
X ="Mama'.

B manHOM ciyuae BBIIAaeTCS qBAa OIMHAKOBBIX oTBEeTa «Mamay, T.K. mpaswrio grandmama
B OTHOM caydae cpadoramo mo nenouke «Harama — /lama — Mamay, a B gpyrom - «Harama —
Baca — Mama». OueBuano, 4TO B MPUBENEHHOM Onpumepe 0assl 3Hanu 1nbo Haramm - 510 nBe
pa3aMUHBIE KEHIUHEL, 1100 Mamu.

KpaTkHe cBe/leHHs 00 onepanisX H BCTPpOeHHLIX NMpeaukaTax SWI-Prolog
B Tabn. 2.1 mpusenens Hekotopeie omeparuu u npemukatsl SWI-Prolog, kotoprie B
TATBHEWUIIEM Oy IyT MCITOJIB30BATHCA I WLTFOCTPALIHA ITIPUMEPOB.

Tabmuma 2.1 - Hekoropere onepanuu u npexukatsr SWI-Prolog

Onepanus / | Haznauenue

[Ipe mukar

true McTuna

fail, false Jloxb

= Vuunpukanmsa (IpuCcBanBaHUE 3HAUCHUA HECBA3AHHOM IIEPEMEHHOMH )

<, =<, >=, > Apu(pmernueckue (TOIBKO IJIS YUCEN ) ONEPAINH CPABHEHUS

== Apu(dmeruaeckoe paBeHCTBO

=\= Apu(pmeruaeckoe HEPABEHCTBO

1S Briauciaenne apupMeruueckoro BeIpakenus (Hampumep, A 1s 5 + 2)

@<, @=<, (@>=, | Omepanuyn CpaBHEHH I KOHCTAHT W MEPEMEHHBIX JF000TO THITA (UHCEn,

(@> CTPOK, CITMCKOB H T.II.)

== PaBeHCTBO KOHCTAHT U MEPEMEHHEIX JII000T0 THIIA

== HepaBeHCTBO KOHCTAHT U HePEMEHHBIX TF000T0 THIA

not(A) OTpULIaHHE JOTHUECKOT0 BRIPAKECHUS A

read(A) Urenne 3HaYeHNA C KIABUATYPHI 1 TPHUCBAMBAHUE €T0 MEPEMEHHON A

write(A) [lewatr A Ha »5KpaH C YCTAHOBKOM Kypcopa MOCIE ITOCIETHETO
HAITeYaTAHHOTO CUMBOJIA

writeln(A) [legars A Ha 5KpaH ¢ IEPEBOAOM KypPCOpa B HAYAIO0 CICAYIONMIEH CTPOKH

nl [IepeBon kypcopa B HAYAI0 CAEAYVIOMIEH CTPOKHU

repeat [Ipemukar, BeIDaromMii HOBOE MCTHHHOE 3HAYEHME MOpPA BO3BpATe.
[Iepenoka3pIBa€MBIN OPEIUKAT

! [Tpemukar (cut, COKpaTuTh), 3aNMPEMIAIONINNA BO3BpPAT JAJIEE TOM TOYKH, TOE
OH CTOMT

assert(A), Junamuueckoe pobOaBneHue (pakra (mpaBuia) B KOHEI[ COHMCKA MOOOOHBIX

assertz(A)pokyMEeHT 1

Ceptu
Bnans

dS55C

buKar.
neu;:

(@&jgidfﬂEﬂﬁ.BBBBE

llleGayxoea TaTenAHa Al

B (rrpaBua) 0A36I 3HAHUM (TPOTPAMMEI )

0

|
%&%g&ﬁ%ﬂﬂﬁﬂBHEHﬂe (haxTa (mpaBmiIa) B HAYAIO CITMCKA MOA0OHBIX

hdpakpeBa(TTpaBua) 0a3el 3HAHUHN

retract(A)

VYV nanenue nepporo (axra (mpasuiia) 0a3el 3HAHUH

Nencrt

Lretracta i A o 19.08

>¥manenue Bcex (pakToB (mpasuia) 0a3nl 3HAHUM ¢ UMEHEM A
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IIpoueaypa BuiBoaa B Ilpogore

[Tpu moucke pemenns (mokazarenscTBa nemi) B [Iponore ncnomszyerca meron nepedopa
C BO3BparaMu (moUCK B rayOuny). Ilpomor mpu mokasarensCTBE YTBEPKIECHUS MOOYEPETHO
NBITAETCA YCTAHOBUTH WCTUHHOCTh BXOIANIMX B HEr0 NOPEIUKATOB (yTBEpKIOEHUM). Ecnu

NEPBBIM Opeaukar ucTtuHeH, TO [Ipomor mepexomur ko BrOpoMy. Ecim m OH MCTHMHEH, TO
OepexoauT K Tpersemy. Ecnu BTOpoM mpeaukar jioxkeH, T0 [Iponor meitaerca yCTaHOBUTE €T0
MCTUHHOCTE MPH OPYTUX 3HAYEHUAX, BXOMANIMX B HETO MEPEMEHHBIX. Ecmm 3TOro He ymaercs
CIEJIaTh, TO OH BO3BPAIIAETCA K MEPBOMY NPEOUKATY M IBITAETCA YCTAHOBUTH €r0 MCTHHHOCTE
IUISL HOBBIX 3HAYEHWI NEPEMEHHBIX, 4 3aTEM CHOBA BO3BPAIIACTCS K NOKA34TEIBCTBY BTOPOTO
npenukarta. lakas mpouenypa moBTOPAETCA 10 TEX HOP, MOKa HE OyaeT JOCTUTHYTA UCTHHHOCTE
nociaeqaero mnpeaukara. [locme mokazarensCTBa MCTHUHHOCTHM MHOCIEOHETO MPEOUKATa IEH
[Tponor 3asepmaer padoty. [Tporece Bo3Bpara B [Iponore nazsiaerca backtracking.
Hampumep, mycTs UMeeTCs 3arnpoc Ha ONPENeIeHNU BHYUEK U BHYKOB « HaTammm:

?- mama('Harama', Y),
(mama(Y, Z); papa(Y, Z)),
write(Z);
write('Bcé').
Otger.
Mama;
Mama;
Bceé;
BeigeneHnas KUPHBIM 44acTb COOTBETCTBYET TPABWIY OmnpeneaceHus 0adymku

(grandmama).

5.3 AJIT'OPUTMBI JIOTUYECKOI'O ITPOTPAMMMWPOBAHUAL.
PEHIEHUE 3AJIAY HA PEKYPCHIO

Pexypcus B Ilponore

[TpaBuno sABAsAETCA PEKYPCUBHBIM, €CIU COAEPIKUT B KAUECTBE KOMIOHEHTEI CaMO ceOsl.
Pexkypcusa nomycruma B OONBIIMHCTBE A3BIKOB IpOrpaMMupoBanua (Hampumep, B [lackane), Ho
TaM 3TOT MEXAHW3M HE ABJIAETCHA TAKUM BAKHBIM, MOCKOJIBKY UMEIOTCA IPYrHUe, CBOMCTBEHHBIE
MPOLIEAYPHEIM A3BIKAM, MEXAHU3MBI — IIUKJIEI, TPOUEAYPEL U (P yHKIIHM.

[Tycte umetoTca cnemyromme (PakTEl O TOM, Kakasd BamoTa KOTUPYETCA BEIMIE:
doroje(dollar, rubl).

JIucruar 3.1
doroje(evro, rubl).
doroje(rubl, iena).
doroje(funt, euro).

Brimomaum 3ampoc:

? doroje(evro, rubl).
Yes

AOKYMEHT MNOANWCAH J o
eTPORII HEAVCYIDBEPOAUTENEHEIA  OTBET, IMOCKONBKY TakOW (PakT SBHO ONHUCAH B

Ceptud : EE"—Eﬁ ﬁ%ﬁ 0 %ﬁiﬁé
ﬁ‘ﬁﬂ Tﬁ%ﬁ Tates Eﬁzﬁf Hﬂpnaﬁggg g ¢

Bnapeney:

? doroje(evro, iena).

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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To orBer Oymer oTpuLIATENBEHEIN, TOCKOILKY TAKOM (JAKT OTCYTCTBYET.
AHanoruaHeIM OyIeT OTBET HA BOTIPOC:

? doroje(funt, rubl).

N30exaTe TaKMX HENMPAaBUJILHBIX OTBETOB 3[€Ch MOJKHO BBEIEHUEM MPABWIA, B KOTOPOM
OOITYy CTUMO CPABHEHUE MEK Y COOOM HE TOJBKO ABYX, HO U TPEX OOBLEKTORB:

dorojel (X, Y):- doroje(X, Y). /* nBa oOnexkra */
dorojel (X, Y):- doroje(X, Z), doroje(Z, Y).
/* Tpu oOBEKTA */

Bropoe npaBuio OMUCEIBAET BAPHAHT, Koraa X>7Z, a /Z>Y, OTKyaa AEIaeTcs BBIBO, UTO
X>Y.

OnHako LEMOYKA B3aUMHBIX CPABHEHUI MOKET OBITh ITMHHOW. Hampumep, mpu ueTsipex
CPABHEHMAX MTOTPEOYETCA KOHCTPYKIIHAL:

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

OnucCeBaTE TAKWE AJIMHHBIE ITPABWIA HEYAOOHO. 31€Ch BRITOOHEE IPUMEHHUTE PEKYPCHIO,
O00OpaTUBIINCE K MPABUIY U3 CAMOTO 3TOTO MPAaBUJIA:

JIncTuHr 3.2
dorojel (X, Y):- doroje(X, Y).
dorojel (X, Y):- doroje(X, Z), dorojel(Z, Y).

[leppoe mnpenmokeHne B OSTOH KOHCTPYKIMH OIPEIEIIET MOMEHT NPEKPANeHUA
PEKYPCHUBHEBIX BEI30BOB.

Bropoe npaBuio OmiCHIBA€T BO3MOKHOCTH PEKYPCHUBHEBIX BBEI30BOB, KOTJA CYMIECTBYIOT
HEMPOBEPEHHBIE BApUAHTHL pemeHus. Boolmie, mobdas pexkypcuBHAd MNpOLENYypa OOJLKHA
COEPKATH:

HepekypcuBHoe mpaBuio, MPUMEHAEMOE IS 3aBEPIICHUS PEKYPCHM (MX MOKET OBITh
HECKOJIBKO, 3aJal0NINE PA3HBIE YCIOBUA I 3aBEPIICHAS PEKYPCHN),

PexypcuBHOE mpaBuio, MEPBAA MOMIENsL KOTOPOTO BBIPAOATHIBAET HOBBIE 3HAUCHMS
ApPryMEHTOB, 4 BTOPas — PEKYPCUBHAA MOLIETE — UCHOIB3YET STH 3HAUCHUA.

Habop mpaBun nmpocmarpuBaercs cBepxy BHH3. CHavama qemaercs NOIBITKA BEIMOTHEHUS

HEPEKYPCHUBHOTO TpaBuida. ECan OHO OTCYTCTBYET, TO PEKYPCHUBHOE MPABUIO MOKET padOTATH
OEeCKOHEUYHO.

IIpuMeHeHHe peKYPCHH B JIOTHY €CKOM IIPOrpaMMHPOBAHHH

PexypcHsl — mporiecc mMOBTOPEHUS NIEMEHTOB CaMomogoOHBIM 00pazom. Pekypcust (B
IPOTPAMMHUPOBAHNUN) — AITOPUTMUUECKUNA METO, 3aKTFOYAIONINICA B BO3MOKHOCTH O0panieHus
npaBuia ((PyHKIMH, OPOUEAYPEI) K camoMy cebe onun mim donee pas.

Pexypcusa ABiseTCcsa 4acTO MCHONBE3YEMBIM IIpHEMOM B nporpammax Ha [lposore. [lns
pACCMOTPEHHOTO BEHIIE TpuMepa ©Oa3el 3HaHuid «PoacTBeHHUKM» BBEOEM  IPABUIIO,
OMUACBHIBAIOIIEE OTHOLIEHUE (IPEAOK» - KITOTOMOK» C IOMOIIBIO PEKYPCHHU.

JlncTuHr 3.3 - PoacTBe HHHKHA
% 1 mapamerp - UMA OTIA WM MATEPH

% 2 mapaMeTp - UM CbIHA WIH JOYEPH

ndieslitelcBagaa Buka’).
AMNEKTPOHHOM MOANMCHIO '
CepTudomkar: Ecmmmaﬂ@ﬁm&iﬁmgﬁmbﬁﬁhﬁ@a@dﬁ

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

roditel('Koma', "HOmns').
[eitcTeuTeneH: c 19.DE.EDMM.%H', II]t"n"‘f[HH_IEI,II).
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roditel('"FOns', 'Mama').

roditel('Komsa', 'Csera').

roditel('Csera’, "Poma').

roditel('Csera’, 'Jlema').

% | mapamerp - mpemok

% 2 mapameTp - mOTOMOK

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

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

Ha Bompoc predok('Bacs', 'Muma') orBer OyIeT mo0KUTEIEHBIM.

Bropoii npaMep uCOONE30BAHUA PEKYPCUM — pacueT (PpakTopuana.
Jlueruur 3.4 - Pacuer pakTropuaia
fact(1, 1):- !. % (axkropman exuHAIEI paBEeH €QUHUILE
fact(N, F):-
NlisN-1,
fact(N1, F1), % F1 pasen (paxropuany gyucna Ha enuHUIly MEHbIETO N
F 1s F1 * N. % ¢axropuan aucna N pasen npomsenenuro F1 va camo uncino N

Ha Bompoc fact(6, F) orser Oymer «F = 720».

JIrobast pexypcuBnas npouenypa B llpomore momxHa BKIIOYATH, KAK MUHHUMYM [IBA
MPaBUIIA:

1) HEpekypCcUBHOE MPABUIIO, ONPEIEIIAIONIEE €TO BUA B MOMEHT IIPEKPANICHUS PEKYPCUMU;

2) pexypcuBHoe mnpaBwio. llepras moanens, BripadaTEIBACT HOBBIE  3HAUECHMA
ApryMEHTOB, 4 BTOPAs - BEI30B CAMOTO MPABUIa ¢ HOBBIMH 3HAUEHUSIMH APTYMEHTOB.

YpagiieHHe NPoIeccoM BbIBOAA

B Ilpomore mmeercsa nBa CTaHOAPTHBIX INPEAMKATd, KOTOPHIE ITO3BOJIAIOT YIIPABIATEH
OpouEeaypor nepedopa ¢ BO3BpaTaAMU:

- fail (false) — mpemukar, KOTOPEIN BCeraa BO3BPAMIAET JTOKE;

- I — mpenukar (cut, COKpaTuTs ), 3aNPENIAFONINI BO3BPAT TAJIEE TOU TOYKHU, TOE OH CTOMT.

[lepBEIM M3 HMX HCIOJB3YETCA O OPraHU3alMM IIUKIJIOB, 4 BTOPOM 1A YCKOPEHMS
IPOLEAYPEI HEPEOOpA.

Ecmm Me1 xenaem y3Hars BCex npenkoB «Mwummy» u opu 3TOM, uTOOBRI BEIIAYa MPEOKOB
HA KOHCOJIb OBLIIA BBIITOJTHEHA ABTOMATHYECKH, 4 HE B JUAJOTOBOM PEKHUME (ITyTEM HAKATHA «;»
MOCJIE KAKA0TO OTBETA), TOTAA 3aMPOC TOLKEH BBITIAETE CIEAYIOIINM 00pa3om:

JIlneTHHr 3.5
?- writeIn('TIpenxkn Mummm:'),
predok(A, 'Mmuma'),
writeln(A),

fail:
NOKYMEHT MOAMUCAH
EHE%PD HOW MOANUCHIO

&A BB952205E7BAS00060000043E

Bnageneuy; LlleGayxo BEI.(:l_-)EI._iI:'I I:_Eﬂ (‘E‘% AnekcaHgpoBHa

NeAcTBATENEH: C 19.08.20%?&%%“1-“}{:
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HOnsa
Bacsa
Konsa

Taxum oOpaszom, mpemukar fail BeEITONHAET TPUHYAWUTENHHBIA OTKAT W 3aCTABIAET
[Ipomor 3aHoBO mnepenokas3bplBaTh BCE TMPEABIAYIIME TMOALEIN C HOBBIMM 3HAUCHUAMH
nepeMeHHbIX. llepemokazaTrensCTBYy B INPUBEOEHHOM HOpuUMEpEe OyAeT NOABEPKEH TOIBKO
npegukat predok(A, 'Muma'), T.x. npeaukaTsr write u writeln He reHepupyIOT HOBEIE 3HAUEHUS
nmepeMeHHBIX. Ecmn mocne nmpenukara fail maxonsarcs apyrue mpeamkarsl MpaBuiId, YKa3bIBAEMBIE
uepes «,» (morugeckoe M), To onu Hukoraa He OyayT BEIMOIHEHEI.

PaccmoTpum 0osee CoKHBINM IPUMED: BEIACHUTH BCEX NMPABHYKOB «Komm.

JIucTaHr 3.6
?- roditel('Koma', A),
write('[IpaBuyxku ('), write(A), writeln('):"),
roditel(A, B),
writeln(B),
fail;
true.
OtBer:
[TpaBuyku (FOmns):
Mumia
Mama
[TpaBuyku (Caera):
Poma
Jlema

Ecmm B manHo#M e ucmons3oBaTs npenukar ! mocie roditel('Komns', A), To pe3yasrarom
pabOoTEI MpOoTpaMMEI OYIET MEPBEIX TPHU CTPOKHU, ecim nocie roditel( A, B) — mepBeix aBe CTpokH.
Ecmu mpu BEIMOJHEHUH NIPABWJIA B PE3YJIBTATE BO3BpATA /I MEPEIOKA3ATENLECTBA IIPEIUKATOB C
HOBBIMH 3HAUEHUAMH MNEPEMEHHBIX Oyaer BCTpeueH mnpemukar !, To BCE MpPABWIO B IIEIIOM
BO3BpaTuT «false», maxe ecom y HEro WMEOTCAd aJbTEPHATHMBHBIC ITYTH JOKA3aTelbCTBA,
yKa3eIBAEMEBIE uepe3 «;» (mormueckoe WMJIM) wm ompenenenns, 3amaBaemble OTICITBHBIMHU
MPEITOKEHUAMH.

5.4 ITPUMEHEHUE CITMCKOB B ITPOJIOT'E

Hcno/ib30BaHHe CIINCKOB

Crmicku — ogHa U3 Hanbomee yacto ymorpedmsaemerx CcTpykryp B [Iponore. Cmicok — 3To
HA0Op OOBEKTOB OMHOTO M TOTO k€ TuUma. [Ipm 3ammcu CHMCOK 3aKIF0YArOT B KBAIPATHEIE
CKOOKM, a 3JIEMEHTHI CHUCKA Pa3aeIatoT 3aIATEIMH, HAITPUMED:

[1,2,3]
ncdded e ckoan

3NEKTPOHHOW NOANKCLIO

Ceprudukar:  2C0000043F SRREBPA2(5CRPOMEALBABTPA |

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

JJIEMEHTAMH CIHCKa MOryT OpiTe moOwsie Tepmel IlIpomora, Tt.e. aromel, umcia,

ﬂeﬁcmm%ﬁ HEME‘%I&%% I_II='“:II 1%%8’5532%1{516 TCPMEI. KHHC,II;BIH HCITYCTOM CIMTMCOK MOJKCT OBITE pa3aciiCH Had IOJIOBY
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— NEpPBBIA 3JIEMEHT CIHCKA W XBOCT — OCTAJbHBIE SJIEMEHTHI crmcka. [Ipum sTom cmumcok
MPEACTABIETCS B BUIE!
|AB] wmu [1| [2,3]] nwmm [ 1] B] wnu [ “Buepa”| [*“ceromns’, ”3aBTpa’|]].

OTO MO3BOJISIET BCAKWM CIUCOK MPEACTABUTH B BUAE OmHapHoro nepesa (puc.l). VY
CITMCKA, COCTOAIIETO TOJBKO U3 OOHOTO 3JIEMEHTA, TOJIOBOH ABJIACTCH 3TOT JIEMEHT, 4 XBOCTOM —
MyCTOU CIMCOK. J|JI1 MCNOIB30BaAHNSA CITUCKA HEOOXOIMMO OMUCATh MPEAUKAT CIIUCKA.

[+

—
Ll
B

i

L

H]

Pucynok 4.1 - bunapnoe nepeBo crmcka.

B cnemyromem npumepe | - ronosa crmcka, a |2, 3, 4, 5] - xsocr. IIpomor nmokaxker 310
MPU TTOMOIIM COMOCTABICHUS CIUCKA YMCEN C 00pa3ioM, COCTOAIIMM 13 TOJIOBHI U XBOCTA.

“[1,2, 3,4, 5] = [Head | Tail].

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

3mecs Head u Tail - Tompko mmena mepemenHsix. Mer Morsii OB UCTIONTE30BATE X U Y
WM Kakne-HuOyb APYTHE UMEHA HEPEMEHHBIX C TEM K€ YCIIEXOM. 3aMETHM, UTO XBOCT CITHCKA
BCET1a ABIAETCA CHMCKOM. ['0m0OBa, B CBOIO Ouepenb, €CTh AIEMEHT CIMCKA, YTO BEPHO W IJIA
BCEX IPYIUX AJIEMEHTOB, PACIIOI0KEHHBIX OO BEPTHUKAIBLHOW YEPTHL. JTO ITO3BOJAECT IMOIYYUTE,
CKay€M, BTOPOU AJIEMEHT CITHCKA.

B Prolog wcnoms3yerca crnenuanbHBIN CHMBOJI IS Pa3AeIeHus CIIMCKA HA TOJOBY M
XBOCT — BEPTUKAILHAA YEPTa |.

Hampuwmep:

[1, 2, 3w [T [2, 3] woma [T [2] [3]]]wma [1][2][3 [ 111]

BEP‘THKHJTE:H}’TD HCPTY MOKHO HCITOJIBE30BATE HC TOJIBKO IJIA OTOCICHHA I'OJIOBBI CITHCKA,
HO M IJId OTOCICHHA ITPOU3BOJIBHOTO YHCIIA HAYAJIBHEBEIX JIECMCHTOB CITHCKA.

[1,2,3)uwmu [1, 2 | [3]] wma [1,2,3 | [ ]]
Ipumep

HCHDHBE}’EM dHOHMMHBEBIC IMCPCMCHHBIC JIA T'OJOBEI M CITMCKd, CTOAMICTO IMOCJIC YCPTHI,
CCJIH HAM HVKCH TOJIBKO BTDpDﬁ MIEMEHT CITHCKA.

?- [cmon, momane, ocen, cobaka] =| , X | |. X = nomans
Yes

OOKYMEHT f—IDJ:I,I_IL*’ICAH
UM HECKOILEKO Tponeayp o0padbotku cmickoB. OOpaTure BHUMAHUE, UTO BCE

E ' ‘m‘m %ﬁﬁﬁﬂg&?ﬁof p‘ekﬁ’ﬁcpﬁﬁ' YgYKoTopoil TepmMuHabHOE (0a30BOE) MPABWIO OTPEAEICHO IS

H}’CTDFD CITHCKAd.

S e = A0 A8 37T 5 - 3 M T3
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IIpumep
[Tpenukar «mepecTaHOBKA» BBIMAET CIMCKW, IMOJYUEHHBIE MEPECTAHOBKOM SJIEMEHTOB
CBOET0 MEPBOT0 aApPTYMEHTA.

nepectanoBka([ |,[ ]).

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

[Tpumep ncnons3oBaHMsA:

JIucrunr 4.1

?- mepecranoBka([a,b,c],X). X=]a, b, c] ;

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

[Tpenmonoxum, 9T0 UMEETCA HEKOTOPBIM CITUCOK, B KOTOPOM X 0003HAUaer ero rojaosy,
a Y — XBOCT CHUCKA. [akoW CHMCOK MOMKHO 3amucarsk, Kak [X|Y]. DTOT COMCOK MOKET
COEPXKATh, HAIIPUMEDP, HHCTPYMEHT IJ1s1 00padoTKN aeTanen:

| ppe3a, ceepmno, peser, XO0H |

Teneper mnpeamomoxuM, 9TO MBI XOTHM OIPEAETNUTH, COAEPKUTCA JIM HEKOTOPHBIH
MHCTPYMEHT B yKazaHHOM crmucke. B IIpomore sTo MokHO cmenarts, Oonmpenenus, COBMANAET JIN
OAHHBIM WHCTPYMEHT C TOJIOBOM chmucka. Ecmm coBmamaer, TO HAml CHOHCOK 3aBEPIIAETCA
ycriexom. Ecinm HeT, TO MBI OpPOBEPAEM, €CTh JIM HYKHBII MHCTPYMEHT B XBOCTE HCXOITHOTO
CITUCKA. JTO 3HAYUT, YTO CHOBA IIPOBEPAECTCS TOMIOBA, HO YK€ 04EPETHOTO XBOCTA CrMCKa. Ecnu
MBI TOXOJUM OO0 KOHIIA COUCKA, KOTOPBIM OyOET MyCTBIM COUCKOM, TO HANI MOUCK 3aBEPHIAECTCA
HEYIAUYEeH: YKA3aHHOTO0 MHCTPYMEHTA B HCXOQHOM CHUCKE HET.

Jlns Toro, aToOBI 3amicars Bce 510 Ha [Ipomore, cnavana vano:

Y CTaHOBUTE, YTO MEXKAY OOBEKTOM U CITMCKOM, B KOTOPBEIU 3TOT OOBEKT MOKET BXOIUTE,
CYIIECTBYET OTHOmEHHUE. Jlnsa 3amucu 5TOr0 OTHOMIEHMsA OyaemM HCIONB30BATH HPEIUKAT
OPUHAIEHKUT: eJIeBoe YTBEPIKIEHUE npuHannexuT(X,Y) ABJIAETCH MCTUHHBIM
(«BBITIOJHAETCA» ), ECIIM TEPM, CBA3AHHBIN C X, ABIAETCA SJIEMEHTOM CITHCKA, CBA3AHHOTO C Y.
HNmerorca nBa yCcnmoBUA, KOTOPBIE HAAO MPOBEPUTH I ONPENENECHUA UCTUHHOCTH IMPEAUKATA.
[lepoe ycmoBue ropopur, uro X Oyzer 3JI€MEHTOM CIHCKA Y, €Cnu X COBIAAAeT C TOJIOBOU
cmicka Y. Ha IIpomore 5ToT axkT 3amicrIBa€TCA CAEXYIONIAM 00pa3oMm:

opuHagaexuT(X,[ X| ]).

JTa 3amMCh KOHCTATHUPYET, 4TO X ABJSAETCA SIEMEHTOM CITHCKA, KOTOPBIM UMEET X B
KauecTBE TOJIOBEI. B manHOM criydyae aHOHMMHASA TEpEeMEHHAas « » Aad 0003HAa4YeHUs XBOCTA
CIMCKA.

Bropoe mpaBuio roBopur 0 TOM, 4yTO X MNPUHAAIECKUT CIUCKY IMPH YCIOBUH, UYTO OH
BXOQWUT B XBOCT ATOT0 CIHCKA, 0003HauaeMeId gepe3 Y. /1 5TOro MCmons3yem TOT ke CaMbId
OPEAUKAT NPUHANIEKUT I TOTO, 4TOOBI OMPENENTh, MPUHAMIEKNAT M X XBOCTY crmucka. B
3TOM U COCTOUT CYTh pexkypcun. Ha IIponore 5To Beirmaaur Tak:

npuHagnexkuT(X,| |Y]) :- npunagnexur(X,Y).

AOKYMEHT MNOANMCAH
HTEEEﬁIﬁW‘“ﬁHpHHE*ﬂﬂEl B COBOKYIIHOCTH ONpPCOCIEIIOT MNPCOUKAT A OTHOIICHHA

CEPTWﬁpﬁﬁﬁH%@iﬁmﬁﬂgﬁfﬁ%ﬁ%ﬂWﬁﬂﬂr}’, KakiuM 00pa3zoM MpOCMAaTPUBATH CITMCOK OT HAa4dasa 10

Bnapeney yxoBa ApOBHa

KOHIIA OPU MOMCKE HEKOTOPOrO SJeMEHTa B crmcke. Hambosiee BamHBIM MOMEHT, 0 KOTOPOM
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CJIEAYET MOMHUTH, BCTPETUBIINCE C PEKYPCUBHO ONPENEICHHEIM IMPEIUKATOM, 3AK/IIOUACTCS B
TOM, 9TO IIPEXK/IE BCETO HAMO HANTU TPAHWYHBIE VCIOBUA M CIOCO0 MCTIOIB30BAHUS PEKYPCHH.

Jlna mpenukara «OpPUHAUICKUT B JEUCTBUTEIBHOCTH UMEIOTCSA JBA TUITA TPAHUYHBIX
ycnoBud. JIMOO OOBEKT, KOTOPBIM MBI HWIIEM, COAEPKUTCA B Coucke, aubo Her. lleproe
TPAHUYHOE YCIOBHE IJIA TMPEAUKATA «IIPUHAMIECKUTY» PACIMO3HAETCA IEPBBIM YTBEPIKICHUEM,
KOTOPOE MHPUBOAUT K MPEKPANICHWIO MOMCKA B CIMCKE, €CJIM MEPBBIM apryMEeHT MpeauKara
MPUHAJICKWAT COBIMANAET C TOIOBOM CIMHUCKA. BTOpoe rpaHuuHOE yCI0BHE BCTPEUAETCA, KOTIA
BTOPOM APTYMEHT NMPEANKATA «IPUHAIIEKUTY SBISAETCI MYyCTHIM CITUCKOM.

JTO BCE IEMOHCTpUpPYET craenyrommi npumep Ha [Iponore: mpunamrexur(X,[X]| ]).

npuHaanexkuT(X,[ |Y]):- onpunagnexur(X,Y).

?- npunannexunt(ppesa,[ ppesa, CBepo, pe3en, X0H| ).
true

?- mpuHamIeKUT(OIPOTAKKA, | (ppe3a, CBEPO, pesell, X0H]).
false.

Cnoco0Obl opranu3anuy MHKJI0B
B IIpomore oTCYTCTBYIOT KOHCTPYKIIMM LIUKJIOB C MAPAMETPOM, MPEI- U MOCTYCIOBUEM,

HO C MOMOTIBI0 COOTBETCTBYIONIMX MEXAHU3MOB MOKHO OPTaHU30BATH PA3HBIE TUIILI IIUKJIOB.
1 cmoco6. Ucnons3ys pekypceuto.

2 cnoco0. Ucnmonp3ysa mpenukar, KOTOPEIH MOIJKHO TTepeoKa3arh, v npeaukar fail.

3 cmocod. Hcmone3yda mnpeaukar, KOTOPBIM MOKHO MEpPeIoKa3arb, W JOTHYECKOE
yrBepikaeHue. Hampumep, BeLOATE Hapel «HpPEOoOK» - «HMOTOMOK» OO TEeX IOp, IMOKa HE
BCTPETUTCS MMOTOMOK ¢ umeHeM «Mumay.

JIncTuHr 4.2
?- predok(A, B),
write(A), write(' aBiserca npeakom '), writeln(B),
B — 'Muma’;
true.
OtBer:
Buka sBngerca npegkom Kot
Bacsa apisercsa npenkom Ko
Ko sengercsa npegkom HOum
FHOnsa apnsaercs npegkom Mumna

Takaa kOHCTPYKIIMA COOTBETCTBYET HMKIY C MOCTYCIOBHEM.

4 cnmocod. Opranuszanus OUKIA CO CYETUAKOM, MCIOJB3Yys MpEenuKar repeat u
OMHAMHAYECKOE nodasneHne (pakToB B 0a3y 3HaHUH (IIporpaMmy ).

Cienyer OTMETUTB, 4YTO B HEKOTOPBEIX peanu3anuax A3eika [Iposmor orcyrcrByeT
BCTPOEHHBIM TIIpeaukar repeat. lTorma maHHBIM TpegUKAT HAOO OINPENEIUTE B MOPOTpPaMMe
CIeayIonMM 00pazom

repeat.

repeat:- repeat.

ErQowMSHOBRANIQE  BMECTO  MEPENOKA3pIBAGMOro  mpeamkara. Ho ecmn  mpu
nmepeno KA ATERBCTRECAIBEMPHEIX TPeIMKATOB MOKET HACTYOUTH MOMEHT, 49TO BCE (DAKTHI

Ceprvcukar: _2C0000043E9ABBBI52205E7BA500 ﬂ&ﬂagii M , fail
BnanenddCUCPIRHEL (HaipuMeD, predok(A, "Mwuma’) ... fail), To mpu ucnonszosanuu mpeaukara repeat
TAKOW MOMEHT HE HACTYHAET HUKOTAA.
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Jucruur 4.3

?- assert(count(1)),

repeat,

retract(count(X)),

X21s X * X,

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

(X1 >10,!;

assert(count(X1)), fail).

[TpuBenennas nporpamma OyI€T IMKIMYECKH BBIIABATH HA SKPAH KBAAPATHL 4ucena OT |
no 10. B kauectBe cuerumka uUCmoyb3yercs npeaukar ((pakr) count, KOTOPEIM TUHAMHUUYECKH
no0aBIAETCA M yOATAETCA U3 0a3bl 3HAHUM.

CyIecTBYIOT TAKKE APYTrUe CIOCOOBI OPraHU3aI MK [IUKIOB.

IIpumeHnenne cnuckoB B IlpoJiore

B IIponore Her Takoi pacnmpoOCTpPaHEHHOH M 4aCTO MCHOIB3YEMOM CTPYKTYPBI XPAHEHHUS
TAHHBIX KAK MACCHUBBHI, HO 3aTO €CTh Pa3BUTHIE BO3MOKHOCTH pabOTEI co cmuckamu. CIHUCOK —
YOOPANOUYEHHBIN HAOOp HJIEMEHTOB OAHOTO TUmda. B OTanume OT MAacCHUBOB, KOIHYECTBO
5IEMEHTOB KOTOPEIX CTPOr0 (PUKCUPOBAHO (B OONBIIMHCTBE A3BIKOB HPOTPAMMHUPOBAHNA),
CIMCKU MO3BOISIOT MOTU(PUIMPOBATE, 100ABIATE WM VIAISATE U3 HETO 3IE€MEHTHI.

Cmucku B [Iponore 3akmouaroTcss B kBaaparHeie ckoOku, Hampumep [1, 2, 8, 123] unnu
|'ITd", 'BT', Uersepr'|. Crmicok, HE comepxkaniui HU OTHOTO 3JIEMEHTA «| |», HA3BIBAETCA MY CTHIM.
Kakaeii HEMyCTOM CHUCOK COCTOMT W3 JIBYX YACTEW: TOJOBEI U XBOCTA. ['010BOM ABIAETCA
MEPBEIM AIEMEHT CUCKA, XBOCTOM — BCE OCTAIBHOE.

Tadmuma 4.1 - Coucky 1 ero COCTAaBHBIE YACTH

Crcok ['ostoBA XBOCT
1,2,8,123] 1 2,8, 123]
'IT4', 'BT', Yersepr'] | TIH' 'Br', 'Uerepr']
1.25] 1.25 ]

] HE ONPENEIICHA | HE OMPENEIICH

B nporpamme roygoBa OTOEIAETCAS OT XBOCTA CUMBOJIOM «|».

Yacto ncnoms3yeMBIMH ONTEPAIMAMA TP PA0OTE CO COMCKAMU ABIAIOTCA:
- IPOBEPKA HATTUYMA SJIEMEHTA B CITHCKE;

- 1o0aBIeHHE 3JIEMEHTA B CITHCOK;

- KOHKAaTeHIMA (00OBEAMHEHHNE) CITMCKOB;

- YIQJIEHHUE 3JIEMEHTA U3 CITHCKA;

- 3a1aHUE 00PATHOTO MOPANKA CIETOBAHUS NIEMEHTOB CITMCKA;

- pa3IeneHue CIMCcKa Ha JBa.

| IlpoBepka Hanuumsa S1IE€MEHTA B CITHCKE.

JIucTuHr 4.4
AOKYMEHT NOAMNMCAH
HHE%WWJﬂ 3JIEMEHT, HATMINE KOTOPOTO B CIUCKE TPEOYETCS MPOBEPUTH
5

Ceprudomkar: 2C0000043E9ABEBOS2205E7 0006000004 3E

Bnapgeneu: Ille63yxoalFaThH ﬁgfpﬁﬁmauac MICOK
memb ergg, (X | D).
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member(X, [ _|Tail]):- member(X, Tail).

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

write('Het').

Otser: /la.

2. JlobaBnenue siemeHTa B COMCOK. 1A maHHOM omepanun HE TPeOyeTcs OTAEIBHOTrO
IpaBuiIa, €CIu 31eMeHT X no0asiaercs B Hagano comcka List

NewlList = [X]| List].
3. KoHKaTeHsa IByX CIHCKOB.
JIucTuHr 4.5
% 1 mapaMerp — MEPBLIN CITMCOK
% 2 mapameTp — BTOPOH CITMCOK
% 3 mapameTp — pe3yapTaT 00BETUHEHHS IBYX CITMCKOB
concat(|], L2, L2).
concat([X|L1], L2, [ X|L3]):- concat(L1, L2, L3).

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

4. YnaneHue >1eMeHTA U3 COUCKA W 3a1aHne 00paTHOTO NOPAAKA CIETOBAHUS SJIEMEHTOB
CITHCKA.

JInetuur 4.6
% 1 mapaMerp — ynaasieMbIid SJIEMEHT
% 2 mapaMeTp — UCXOTHBIN CITMCOK
% 3 mapamerp — pabouuit CrmcoK
% 4 mapaMerp — nepeBEepPHYTHIA COUCOK 0€3 3y1eMeHTa
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 mapaMerp — UCXOIHBIN CITMCOK
% 2 mapamerp — pabouuil CImCOK

% 3 mapaMerp — epeBePHYTHIN CIUCOK

onerte R hbnhhedd)

Ceprucpikar: ﬁji%iiiﬁ:i%ﬁ%ﬂfﬁ ﬁﬁiﬁf?oﬁr ~teverse(L, [X|L1], Lr).

Bnaneneu:
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?- delete(1, [1, 3, 1,45, 1],[], L),
reverse(L, Lr),
write(Lr).
Otser: [3, 45].
5. Pazmenenue coucka Ha IBa.
JlneruHr 4.7
% 1 mapamerp — 37eMeHT, 3amanii pazouenne
% 2 mapameTp — UCXOIHEBIN CHHCOK
% 3 mapaMeTp — 3JIEMEHTBI, MEHBIINE WIH PaBHBIE | mapamerpy
% 4 mapamerp — sneMmeHTsl, Oospmne 1 mapamerpa
split(_, 1. 1, [1)-
split(Y, [X|L], [X|L1], L2):- X @<=, split(Y, L, L1, L2).
split(Y, [X|L], L1, [X|L2]):- X @> Y, split(Y, L, L1, L2).

?-split(7, [1, 3, 1,45, 1, 33], L1, L2),
writeln(L1),

writeln(L2).

Otser: [1, 3, 1, 1] u [45, 33].

5.5. PABPABOTKA SKCIIEPTHBIX CUCTEM

Pa3zpabdorka xcriepTHBIX cHeTeM Ha sisbike Ilpostor

[Tocne 3anmycka wmtepnperarop Ilponmora Beimaer mnpuriameHwe BBOAUTH 3anpoOCHl,
KOTOPBIE TAKKE HA3BIBAIOT GOnpocamu WIN yeramu. Kak mpaBuiio, 3ampoc npeacraBiaser cooou
BBI30B MPOLIEAYPHl M 3aIMUCBIBAETCA KAK MMA HPOLENYPHI, 32 KOTOPBIM B KPYIJIBIX CKOOKax
CIEAYIOT APTyMEHTEHI, Pa3ICICHHEIE 3aIATEIMU. B KOHIIE 3ampoca ctaButca Touka. [Iponenyper B
[Iponore nazeiBatoT npeduxkamavu. HeKOTOpBIE M3 HUX BCTPOEHHI B A3BIK U UX MOJKHO BEI3BIBATH

HEMEIJIEHHO.

?- true.
Yes
?- fail.

No

Bcrpoennsie mpemukarel true W fail TMPEACTABISAIOT COOTBETCTBEHHO TOMKIECTBEHHO
MCTUHHOE U TOKIECTBEHHO JIOKHOE BEICKA3bIBaHNE. OTBET HA TIEPBBINA BOMMPOC Beeraa "ma" , a Ha

BTOPOH "}umﬁifmﬁﬂm:ﬁmmﬂmm 3aIpoC true 3aKAHUMBAETCA ycnexom, a fail - neydaueu. Touno tax
ANEKTPOHHOM i%nncbm

Eepmd:uﬁ%ql: HEBQDQ&%J%M%% p %%&ﬂﬂmﬂ }’CHEEGB-'[, MGG HE}’ﬂﬂqEﬁ.

Bnaneneu: L1 eﬁj-vfu:u Ba TareAHa gtrfl-u: aHOpoBHa
HCTHHI D.
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Yes
?- 3+4 < 3%2,
No

?- write('mpuser’).

[IPUBET

Yes

OOpaTtuTe BHUMAHME: MEKIY UMEHEM IMPEANKATA U OTKPHIBAIONIEN CKOOKOM HE TOIKHO
ObITe mpoOenoB. Bropo# 3ampoc 3amicaH B TPAOZUIMOHHOM WH(PHUKCHOM (pOPME - HEKOTOPHIE
NPEAUKATHEL JOMYCKAIOT TAKYIO 3amich. Beimomnus nocaemnuit 3ampoc, [Iponor orBeuaer Yes,
XOTS MBI Bpoae OBl HM O 4EM HE COPAIMBAIN. |akuM 00pazoM OH IPOCTO COOOmAeT O

OmaromomyYHOM 3aBEPIIEHHH 3AMpPOca.
EcTe enie ogHa BO3MOKHOCTE - 3aIPOC MOJKET 3aBEPIIUTHC OIHOKOMU.

JlneTuHr 5.2

?- abracadabra.
ERROR: Undefined procedure: abracadabra/()

?-3/0> 1.

ERROR: //2: Arithmetic: evaluation error: zero divisor’

[Tockoneky cucTemMe HE M3BECTHO HHYETO0 MO IOBOAY abracadabra, BO3HHMKAET
WCKIIOUUTEIbHASA CHUTyanu:A. Bo BTOpoM Cirydae ommOKa BO3ZHUKIIA B IIPOLIECCE APUPMETHIECKUX
BEIUMCIEHUN. B mpuHimne, ommoOKa - Toke Heyaaua, HO Heyaada 0co00oro poaa, mocue KOTopoun
TATHHEHIIEE BEITTOTHEHNE 3aITPOCA HE MMEET CMBICTA.

HMmesa HEKOTOPEBIN ONBIT padOTEI C (PYHKIMOHATBEHEIMA SA3BIKAMU, MBI MOKEM TTOMTBITATE CA

HAUTH CYMMY YHCEIL:
7-2 +3.
ERROR: Undefined procedure: (1)/2

u moiyuaem cooOmienue o0 ommbke. Ham 3ampoc nHe umeer (pOpMBI OpeIOKEHUA.
[Tompobyem o gpyromy.

2- write(2+3).

AORYMEHT NOANWCAH
ANEKTPOHHOW NMOANUChIO

Ceptuidmkar: EEﬂﬂﬂﬂﬂd&ﬁﬂBBBQﬁEEDEETBAEGGﬂEGﬂﬂGﬂdEE
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CucreMa BBIBOOUT BRIPAKEHUE, TAXKE HE MBITAACH YTO-HUOY b BEIUMCIATE. MOkeT OBITh
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7- X =213,
X=2+3
Yes
CnoBa Heymaua. Ilpomor paspabaTeiBasics mOpekae BCETO Kak SA3bIK  00paboTKm
CUMBOJILHOW HWH(pOpManmu u BeIpaxkeHus Buma '"2+3" - 370 ero OOBEKTHI NAHHBIX (OHHU

HA3BIBAIOTCA mepmamu). IMEHHO 3TO BBEIpaKE€HHUE U IIPUCBAUBAECTCA epeMeHHON X. Ho Hamo xe
KaK TO BBIMOJHATE apU(PMETHUECKUE BEIUUCIEHUA. J[7d 3TOr0 mpeaHa3HAueHBl CHEIMATbHEIC
apugpmemuyeckue npeouKkamol.

JlucTuHr 5.3
7- X 18 2+3.

X=3
Yes

Hakonen-to! Ilpemukar is BBIUMCIAET 3HAYEHUE BBIPAKEHUS M IIPUCBAMBAET €rO
MEPEMEHHON. 3ampOC 3aBEPUIAETCSA YCHEXOM M 3HAUCHUE MEPEMEHHOM BBEIBOAUTCS B KAUECTBE

OTBETA.
Ipyrue apudmernueckue npemukarsl ( ==, =\=, <, =<, >, > ) BBRIUUCIAIOT 004 CBOUX
aApryMEHTa U CPAaBHUBAIOT WX 3HAUCHUA.

JIneTHHT 5.4

?7- 3+2==25.

Yes
2-2*2==2+2.
Yes

?-exp(2) >=sin(2) .

Yes

Jlpyras pa3sHOBUOHOCTE MPUMHUTHUBHEIX OOBEKTOB - amomsl. Yame BCero OHHU
3aMUCBIBAIOTCA KAK MOCIETOBATENRHOCTH OYKB M IU(PpP, HAUMHAIOMIENUCA CO cmpoyHOU OYKBHI.
JTO OTIMYAET X OT MEPEMEHHBIX, KOTOPBEIE HAYUHAIOTCSA C HPONUCHOU OYKBBEL. ATOMBI MOKHO
CPaBHHUBATE IIOCPEACTBOM MPEAUKATOB == , ‘==, @<, @=<, @>, @>= . Aqu)METHlIECI{HE
MPEIUKATEL I STOr0 HE MOAXOIAT, MOCKOJIBKY OHHM HMOIBITAIOTCA BBIYMCINUTE ApU(PMETHUECKUE
3HAYEHUA ATOMOB, UTO MPUBEIET K OMMOKE. A BOT 4uCiIa (HO HE 3HAYEHUS BBIPAKEHNN) MOKHO

cpan gL .
Ceptudmkar: Eﬂimﬁﬂﬂﬂﬁﬂ %DEETBAE‘D‘DEEEHGEH&SE
BJ'IE,EI,E.I'IELI,Z e JYX0Bd 1dTbHHA ‘EHEEH,EI,FI'DEHEI

?-a@<b.
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Yes

-1 @<2.
Yes

?-2 <a.

ERROR: Arithmetic: "a/0' 1s not a function

-2 <e.
Yes

[Touemy mocnenuuii 3anpocC yCnenieH, JoraagauTecs CaMu.
7- X 18 2+3.

Yes

?2-Y 1s X+1.
ERROR: Arguments are not sufficiently instantiated

B cooOmenue 00 ommOke yKa3zaHo 4YTO MOEepeMEHHAsA(MMEETCs B BHAY X) HE
KOHKpeTn3upoBaHa. HO MbI k€ TOMBEKO 4TO MpUCBOMIIM €l 3HadeHue! J[eno B ToM, 94TO 3TO yxe
apyras nepemeHHada. OO0nacte OEUCTBUA NMEPEMEHHONW PACIPOCTPAHAETCA TOJBKO HA OJWH
3anpoc. Ho 3anmpocer MOTYT OBITE M CIOKHBEIMU, COCTOAIIMMI U3 HECKOJIBKUX LIEIEH.

JIHCTHHT 5.6

7- X 18243, Y 18 X+1.

X

|
tn

Yes

[Toka nama BO3MOKHOCTE 3aJaBaTE BOIPOCHEI OrpanudeHa. YtoOwl 3amaBare Oouee
WHTEPECHBIE BOTPOCH, HAMO 3arpy3UTh KAKyIO-HHUOYOb OPOrpaMmy. ITO MOKHO HPOLETY PO
consult, 1A KOTOPOH MPUAYMAaHO CokpamieHue. Hampumep, ecnu mporpamMma HaxOIUTHECS B
(aitne 'my_program.pl', To ee MOKHO 3arpy3uTh, BBEIA

?- consult(my_program).

OACHYVEHT Uﬂﬂﬂ NCAH
IANEKTPOHHOW NOANWUCEKO
Ceptvdmkatr: 2C000004 ﬂjﬂf’-’[ﬁﬁﬁ?ﬁ aﬁ%fl]JﬁﬂﬂﬂﬂEld 3E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
A komanma
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?- [my program,another program,yet another program)].

3arpy3uT Cpa3y BCE yKasaHHBIE IporpamMmel. HO mpexnae uem 3arpyxarbk IIporpaMmy
HaJ0 €€ HAITUCATh.

IIporpammupoBanue 0a3bl 3HAHHH Ha sA3bIke IIpoJor

[Tporpammer Ha [Iposore wacto HaseiBaroT "0azaMu ganHeIX'" WM gaxke "0azamu 3HAHUM"
B TOM CMBICJIE, YTO OHHU MNPEACTABIIAET COOOM COBOKYHMHOCTH NPENIOKEHUM, ONPEACIAIONINX
OTHOILEHUA MEKIAY O0OBEKTAMU MPEAMETHOM 00JIACTH MM CBOMCTBA ASTUX 00BEKTOB. CBOMCTBA
1 oTHOWEHUA B [Iponore, kak U B TOTHKE, HA3BIBAIOT MPETUKATAMUA.

Kaxneil npemukar Onpenenserca IOCIEI0BATENLHOCTBIO HPEON0NCEHUU, KOTOPYIO
HA3BIBAIOT npoyedypou. 1paguiinoOHHO BRIAEIAIOT ABA THIIA MPENJIOKEHUM: aKmbl U npasuia.
Jlna nagama pas0OepeMcs ¢ mepBOM pasHOBUAHOCTEIO. lIpenmoxenue-(akT cOCTOMT M3 UMEHU
MpeInKaTa, 3a KOTOPEIM B KPYIJBIX CKOOKAaxX CIEAYIOT APryMEHTHI. Takoe MPeasioKeHHe
OMMCHIBAET YTBEPKACHUE O KOHKPETHRIX 00BekTax. [Iporpamma, cocrosamias TOmeK0 U3 (pakToB B
CYILIHOCTH SBJIAETCA PEIIAIIMOHHON 04301 JAHHBIX.

Bo3semem B kauecTtBe mnpumepa (parmeHT 0a3pl OaHHBIX HEOOMBIION KOMITAHWUU
Horns&Hoofs Ltd. OagnomecTHelii mnpemukar employee YCTAHABIMBAET CBOMCTBO "OBITH
paboTHUKOM'.

Jluerunr 5.7.1
employee(anthony).
employee(barbara).
employee(charles).
employee(diana).
employee(edward).
employee(frederic).
employee(gregory).
employee(herbert).
employee(isabella).
employee(john).

Boobmnie To, umeHna COOCTBEHHBIE MOJIOKEHO MUCATH ¢ MPONUCHOU OykBEI, HO B [Iposore
MMEHA OTHOMIEHUH U OOBEKTOB NOIMKHBI HAYMHATBECA CO CTPOUYHOM OYKBEI WM 3aKJIFOYATHCA B
kaBeIuKU. Kak nmpaBuio, nmpeanounrarT o0xonurcs 0e3 kaBeruek. [Iporpamma MokeT comepxarTs
NPEIUKATEl C ONWHAKOBEIMH HWMEHAMM, HO C Pa3HBIM KOJMYECTBOM APTYMEHTOB. UTOOEI

pa3amyarh HUX ynﬂTpeﬁﬂﬂmT MMEHA COCTOSAMIME W3 MMEHH IMPEIHKATa M €r0o apHOCTH. [TomHOE
HMA TOJBKO 9TO OONPEACICHHOTO IMpeauKara: employee/1.

[Tpenukar salary/2 ycTaHaBIMBAET OKJIAN KAKI0TO paOOTHHKA.

JIMCTHHI 5.7.2
salary(anthony,500).
salary(barbara,200).
salary(charles,180).

Ao kAR Rea0):

EIHEI{'I'F"EHHD" oanu

0K
Ceptudmkar:  2C0000043ESAREN: 5bad80b00043E

Bnaneneu: llleGayxoea TEII bAHA (?JEH: HOPOB
e

salary eric, 1 40).
[elcTBuTEneH: C 19.05_202&%&{%{(@@%01'}&1 50)
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salary(herbert,100).
salary(isabella,90).
salary(john,160).

[Tpenukar boss/2 yCTAHABIMBAET OMMUCHIBAET OPTAHU3AIMOHHYIO CTPYKTYPY KOMITAHWH.
Yreepxaenue boss(A,B) oznagaer, uto B - pykoBogurens A.

JIucruur 5.7.3
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).

3arpy3uB IpOrpaMmy, MOXKHO 3a0aBaTb BOIIPOCEL, HENOCPEACTBEHHO K HEU
OTHO CSTIHECH.

JInerunr 5.7.4
?- [hh].
% hh compiled (.00 sec, 0 bytes
Yes

?- employee(anthony).
Yes

?- employee(ronald).
No

?- boss(barbara, anthony).
Yes

JTO OPOCTEUIIHNM TUII BONMPOCOB. CHCTEMA MPOCTO MPOBEPSET 3aMMCAHO JIU HEKOTOPOE
OPENIOKEHNE B NMPOTrpaMME M OTBE€UAeT "ma" €ClM 5TO TAK WIM 'HET' B MPOTUBHOM CIIyUae.
Taxkum 00pa3zom, IpeIOKEHNE CUMTAETCS JIOKHBIM, €CIIA IBHO HE 3AMUCAHO 00OPATHOTO.

bonee mHTEepecHbIe BOMPOCH MOMYYAOTCA, €CIW HNOACTABUTH B 3aMPOCHl ITEPEMEHHEIE.
Hanpumep, MBI MOKEM y3HATE 3apriary Yapis3a, CIIpOCHB.

ud?cmarlazam;rimnlesﬂ).
ANEKTPOHHOW MOANMChIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

S=180
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Yes

Oteeuas Ha 50T Bonpoc [Iponor comocraBnsaer ero co Bcemu (pakrtamu u3 0435l JAHHBIX,
OBITASACHE MOA00paTe MOAXOOANIECE 3HAUEHUE HMEPEMEHHOM. HEKOTOpeIe BOMPOCH AOMYCKAOT
HECKOJIEKO BAPUAHTOB OTBETA. |aKkue BONPOCHL, HA3BIBAIOT HeOemepMUHUPOBAHHbIMU .

?- boss(A,charles).

A = frederic
Yes

Ho 510 He eguHCTBEHHEBIN OTBET. OTBEUAs HA BOMPOCH C NEPEMEHHBIMM CUCTEMA, BBIIAB
3HAa4eHMWE KaeT Haxarua Ha Enter. Ha camom geme, oHa MHTEPECYETCA HYNKHBI JIM HAM JIPYTHE
orBeTrel. Haxmumaa na Enter mer ropopum "cmacmubo, mocrarouno” um cucrema OTBedaer Yes.
YT00BI MOJSYyUNTE IPYTHE OTBETHI HATO BBECTH ;.

?- boss(A,charles).

A = frederic ;
A = gregory ;
A = herbert ;
No

[Tocnennee No o3Hauaer, 4r0 ApPYrux OTBETOB HET. OTBETHI BBIOAIOTCA B TOM IKE
MOPSAKE, B KOTOPOM OHHM BCTPEUAIOTCA B Iporpamme. Bompoc ¢ ABymMsA MEPEMEHHEIMU BEPHET
BCE TIAPHI MOIXO/IAINE 3HAUCHUH.

?- boss(A,B).

A = barbara

B = anthony ;
A = charles
B = anthony ;
A =diana

B = barbara
Yes

B Tex cmyuwaax, korma TpeOyerca yKazark MEPEMEHHYI0 HO €€ 3HAUeHHE OJd Hac
HECYILIECTBEHHO MOKHO UCHOJIB30BATE TAK HA3BIBAEMYIO dHOHUMHYIO NEPEMEHHYIO, COCTOSILY IO
W3 €OMHCTBEHHOTO CHMBOJIA MOAUEpKUBAaHWUA. OTBEUas HA BOMPOC, COAEP:KaNMid aHOHUMHYIO

HEpEMEH%mMﬁnpaET TUTA HEE 3HAYEHHWE, HO HE BBIBOIUT €T0.
anEn;ErP HHOW NOANUCHIO

Ceprudukar:  2C0000043E0ABBSHHMA5E)BA500060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

NencTBUTENEH: C 19.08.202& ng i Mﬁﬂa‘"ﬂ y



A = charles ;
A =diana;
A = edward
Yes

Jlo cux mop MBI 3aaBajid AOBOJBHO IPOCTEIE BOMPOCHEL. UTOOBI OTBETUTH HA HUX
DOCTATOYHO OBLIO IMMPOCMOTPETH OJHO OTHOMIEHHE. HO KaKk MBI 3HAEM, MPOCTHIE BOIIPOCH MOKHO

00BEIUHATE B OOI€E CIIOKHBIC. 3AIATad IIPU STOM IIOJIYYAET JIOTHIECKHM CMBICI KOHBIOHKIIAU
npeaoxeHuid. Hampumep, cmipoCuM HE NOMYyUYaeT JIM KTO TO OONBIIE CBOETO HAYAIBHUKA

?- boss(A,B), salary(A,SA), salary(B,SB), SA > SB.

A = john

B = gregory
SA = 160
SB =150

No

1 00HApY UM Henmopsanok: oxaan Jlxxona Oomeine, uem y I'peropu.

Kpome KOHBIOHKIIMH 1)1 COEMUHEHUS MIPEIJIOKEHUN MOKHO MTPUMEHATE U TU3BIOHKITHIO,
KOTOpas 0003Ha9aeTcss TOYKOM € 3amAToir ;"

2- salary(X,S),(S<100;S>200).

X = anthony
S=500;

X = isabella
S=90:;

No

Orpunianue oOo3nauvaercsa "\+"' (mmi not, HO 5Ta (opma, XOTA WU HOPUBEIYHASL, HE
PEKOMEHIYETCA).

?- \+ employee(X).

No

3ampoc 03Ha4aeT "HE CyMECTBYET HU OJHOTO pabOTHUKA", UTO, KOHEYHO, JIOKHO.
?-\+ (employee(X),salary(X,300)).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkatr: 2C000004 SE&E 8B @quSET BAS00060000043E
Bnaneneu: llleBayxoea TateAHa AnekcaHapoBHa
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A osroT 3ampoc "He cymiectByer HHM OmHOro pabornmka ¢ oxmagom 300". Taxux
pabOTHUKOB, TEUCTBUTENLHO, HET. [lepemennas X ocramacs cBOOOIHON (HE MOTYyUINId HUKAKOTO

3HAYEHMS ), HOITOMY B KAUECTBE 3HAUEHUSA BRIBOAUTCA HEUTO MATIOBPA3YMUTETBHOE.
Kak BuaHo, orpunianue mo3BoisfeT (popMynupoBars 00mnme (00meoTpUIaTEnbHBIE B

TCPMHHOJIOTHH KJIACCHYECKOH J'[DFHKH) CYKIACHHWA. BI:I.'F.[EI—l'[«*II'ln.'“[.J KTO HE€ ABJIACTCA HAYAJIBEHHKOM H
KTO HEC HMCCT HAYaJIBHHKOB.

?- employee(X), \+ boss(_,X).

X =diana ;
X = frederic ;
X = herbert ;
X = isabella ;
X = john ;
No

?- employee(X), \+ boss(X, ).

X = anthony ;
No
Haitmem caMOro BeICOKOOILIAYUBAEMOT O PA0OTHHKA.

?- salary(A,Smax), \+ (salary(_,S), S>Smax).

A = anthony
Smax = 500
S= Gle6l

Yes

HMurepecnoe nmpumeHeHne OTPULIAHMA - KOHCTPYKUuA (\+ (Q, \+ P)), KOTOpas IMpOBEpPSET,
ur0 BCe pemenua (Q Oyayr pemenuamu qisa P. Hampumep

?-\+ (employee(X), \+ salary(X, )).

X= GIl57
Yes

JT0 OYKBAJIBHO 03HAYAET "HE CYNIECTBYET paOOTHHKA, HE UMEIONMIETO OKIana" WiaH 'BCE

paborHukl umeroT oxaaner”. B SWI-Prolog ects BCTpoennsrin mpenukar forall, IMEFOIIHI TOT K€
AOKYMEHT NOAfIMCAH

CMEBICJI. 3NEKTPOHHOW NOANMUCHIO
Ceprudomkar: 2C0000043E9ABBESS52205E7BAS00060000043E

Bnageney: lLleBayxo Ba'a'ﬂTﬁﬁrﬂ;Ué&lﬁElp:Iﬁiyf E(X), Sd lﬂ[’}’(x,_)) .
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X= GI57
Yes

Kpome (paktoB - 0€3yCI0BHO UCTUHHEIX MPEMIOKEHNAM, B IPOTPAMMEI MOKHO BKIIOYATh
1 YCIIOBHBIE MPEAI0KEHU - NPAGUId, KOTOPBIE ONPENEILAIOT HOBBIE IPENUKATE B TEPMHUHAX YiKE

", n

cymecTByronmx. Kaxkmoe mpaBuio COCTOUT M3 IBYX YaCTE€H, PA3E€I€HHBIX CUMBOIOM ':-".
JleBas wacTe mpaBuia - 3a¢201060K ONUCEIBAET IIPENUKAT, a IIPABAS - Mel0 ONPENEILIET YCIOBHA,
OPU KOTOPBIX OH MCTUHEH. |enoM MOKeT OBITh JF00O0H 3ampoC, KOTOPEIM U BEIMOIHAETCA OPH
BBI30BE MPEANKATA, ONMMPENEICHHOTO B 3aronoBke. Hampumep, M0oKxHO 0()OPMUTE B BUAE ITPABUI,

BOITPOCHI, KOTOPEIE MBI 331aBaJIH.

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).

JlomoIHMB MIpOrpaMMy HOBBIMH IIPAaBHJIAMH, CMOJKEM 3aJaBAaTh HOBEIE BOOPOCHL. [lpu
3TOM HE MHTEPECYIOIIME HAC NMEPEMEHHBIE OKA3bIBAKOTCA CIIPATAHHBIMA BHYTPH IPaBUJI U HE

BEIBOOATCA.

?- all_paid.

Yes
?- costly(A).
A = john ;

No

?- noboss(A).

A =diana ;

A = frederic ;
A = herbert ;
A = isabella ;

[OKYMEHT NOANWUCAH
SNEAPSHHONMGONUCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LUEEJ}-’KDB&M?I:HHE AnekcaHgpoBHa
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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

OOpatuTe BHUMAHUE, UYTO B ITOCIEOHEM 3aIMPOCE KAXKABIM OTBET BBIOACTCS HECKOJBKO
pa3, pOBHO CTOJBKO, CKOJEKO OH BCTpEdaeTca B mporpamme. Ham enie mpuaercs CTOJIKHYTHCS C
3TOM 0CO0EHHOCTRIO - [IponoT BEIIAET OTBET CTOMBKO Pa3, CKOJIBKUMHU CIIOCO0AMU OH MOYKET €T0
HAMTH.

5.6 PASPABOTKA UHTEJIVIEKTYAJIBHBIX CEPBUCOB

baiiecoBckasi KiiaccH(pHKA A

AJIBTEpHATUBHEIE HA3BAHUA: 0all€COBCKOE MOAEIMPOBAHUE, OAaNECOBCKAsA CTATUCTHKA,
meron OalieCOBCKMX cereu. M3HauansHO OaitecoBCKas KiacCHU(PUKAIMA MCOOIB30BATACE OJIA
popMamm3and  3HAHWUM  OSKCIEPTOB B  OKCHEPTHRIX CHCTEMAX, cenyac OalecoBCKas
KITacCU(PUKAINA TAKKE MPUMEHAETCA B KAYECTBE OOHOTO 13 MeronoB Data Mining.

Tak naseiBaemas HamBHAA KiaacCU(pUKAUUA WM HAUBHO-0AlECOBCKUM MOAXOI (naive-
bayes approach) saBmserca wHaubomee MPOCTEIM BAPHAHTOM METOHA, HCHOIB3VIOMIETO
OaiiecoBckue ceru. [Ipm sTom momxome pemarTcs 3amadn KaacCU(PUKAIMH, Pe3yJbTATOM
pabdOTEI METOIA ABIIAIOTCA TAK HA3BIBAEMBIE 'TIPO3pAYHEIE" MOIEIH.

"HawBnaa" wmaccuukammsa - [OOCTATOYHO MPO3PAYHBIM W MOHATHBEIA ~ METOX
knaccupukanuy. "'HaumBHOW" OHA HA3BIBAETCA MHOTOMY, YTO HUCXOAUT W3 MPEAIOJIOKEHHUA O
B3aUMHOU HE3ABUCUMOCTH IMPU3HAKOB.

CBOlCTBAa HAMBHOM K14 CCU(PUKAINN:

- Mcnonp30Banme BCEX MEPEMEHHBIX U ONIPENEIICHUE BCEX 3ABUCUMOCTEN MEKIY HUMHU.

- Hammraue aByx npeanonoxeHnid OTHOCUTENBHO TEPEMEHHEIX:

- BCE NEPEMEHHBIE ABJIAIOTCA O TUHAKOBO BAKHBIMU;

- BCE MEPEMEHHBIE SBIISIFOTCA CTATUCTUYECKHW HE3aBUCUMBIMH, T.€. 3HAYECHHE OHOU
MEPEMEHHON HUUETO HE TOBOPUT O 3HAYEHUH OPYTOM.

boapniarc ean TMX MEeTOOOB KIACCH(PHUKAIIMHM IIPEeAnOJararT, 4dT0 mepea HadajaIomM
SHEKTPOHHOW NOANMMCHIO A (rxary pea . pen

Ceprudp KHACCH D ALKAE: BEPOFEROCHTR0TALO, YT0 OOLEKT MPHHAMICKUT TOMY HIM HHOMY KiIaccy,
Bn aﬂEﬂﬂHﬂPﬂI&&EﬂB&? HO- RO HESBOEFEA BEpHD .

JlomycTuM, M3BECTHO, UTO OMPEAEICHHEIN ITPOLEHT JAHHBIX MMPHUHAAIEKNAT KOHKPETHOMY
NeiicTenkAGCE YR 0BOZHHKASTBOIPOC, MOKEM JIM MBI UCIIOJIB30BATh 3Ty MH(OPMALMIO NPH MOCTPOEHUN
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monemm knaccuukanmu? CynieCTBYET MHOJKECTBO PEAJIGHBIX ITPUMEPOB MCIIOIB30BAHMA JTHX
ATTPUOPHBIX 3HAHWH, MNOMOTAIONMX KIACCU(PUIIUPOBATE OOBEKTHI. [UOMUHBIM TpPUMED W3
MEIUIMHCKON TIpakTuku. Ecam gOKTOp OTHpaBiaser pe3yabTaThl AHAIM30B ITAIMEHTA HAa
DOTIOJHUTEIEHOE MCCIENOBAHNUE, OH OTHOCHUT HAIIMEHTA K KAKOMY-TO OHPENEIEHHOMY KIIACCy.
Kaknm 00pazom MO¥KHO NPUMEHUTH 9Ty HH(popMmarmro? Mbel MOkeM HCHIOIB30BATE €€ B
KaueCTBE JOTMOJHUTEIEHEIX JAHHBIX MMPU HOCTPOEHUH KIACCU(PUKATTUOHHON MOJEIIH.

OTmeuaroT Takue I0CTOMHCTBA 0alleCcOBCKUX cerel kak merona Data Mining:

- B MOJEIM OINPEIEIAIOTCA 3aBUCUMOCTH MEKIY BCEMH IMEPEMEHHBIMHU, 5TO IO3BOJIAET
1eTKo 00padaTeIBaTh CUTYAIMH, B KOTOPEIX 3HAYEHUA HEKOTOPHIX MTEPEMEHHBIX HEU3BECTHBHI;

- 0anecoBCKUE CETH OOCTATOYHO HPOCTO HHTEPHPETUPYIOTCS M IMO3BOJIOT HA 3TAIE
OPOTHOCTUYECKOT 0 MOAEIMPOBAHUA JIETKO NPOBOAWUTE AHAJIN3 MO CLHEHAPHIO ''UTO, €CIIN';

- 0alecOBCKUI METO]I MO3BOJISIET €CTECTBEHHBIM 00pa3zoM COBMENIATH 3aKOHOMEPHOCTH,
BBIBEJCHHBIE W3 JAHHEIX, U, HAMPUMEP, SKCIIEPTHHIE 3HAHUSA, ITOJTYIEHHBIE B IBHOM BUJIE;

- HUCITOJIB30BAHUE OAMECOBCKUX CETEM IMO3BOJAET M30€)kaTh MPOOIEMBI NMEPEYydNBAHUSA
(overfitting), To ecTb W30BITOYHOTO YCIOKHEHWA MONEIHM, 4TO ABJLIECTCA CIadOH CTOPOHOHU
MHOTUX METOJ0B (HAIPUMED, IEPEBEER PEIIEHUN U HEHPOHHEBIX CETEH).

HauBHno-0aitecoBCKUI TOAXO0 UMEET CIEAYIONINE HEAO CTATKM:

- NEPEMHOKATh YCIOBHBIE BEPOSATHOCTH KOPPEKTHO TONBKO TOTAA, KOTAA BCE BXOIHBIE
MEPEMEHHBIE JIEHCTBUTENBHO CTATUCTUYECKHM HE3aBUCUMEI; XOTS 4YaCTO JAHHBIA METOJ
MOKA3BIBACT JOCTATOUYHO XOPOLIME PE3YIbTATHl IIPU HECOOMOAEHUM YCIOBUA CTATUCTUYECKOHN
HE3ABMCUMOCTH, HO TEOPETUUYECKU TAKas CUTyalusa OOJHA 00padaTeiBaTeCsa 00JEE€ CIIOKHBIMU
METOIaMH, OCHOBAHHEIMU HA 00yueHUHN 0ANEeCOBCKHUX CETEH;

- HEBO3MOKHA HEMOCPEICTBEHHAsA 00pabOTKa HEMPEPHIBHBIX MEPEMEHHEIX - TpelOyercs
UX Opeo0pa3oBaHUE K MHTEPBAIBHOM MIKANE, 4TO0OBl aTpuOyTHl OBLIM TUCKPETHBIMH; OJHAKO
TAKHE IPeo0pa3oBaHnsa HHOTAA MOTYT IPUBOAUTE K MOTEPE 3HAUMMEBIX 3aKOHOMEPHOCTEH,

- HA Ppe3yabTaT KIACCH(UKAIMM B HAWUBHO-OAMECOBCKOM TMOIXOAE BIUSAIOT TOJBKO
WHINBHUYAIBHBIE 3HAYEHNA BXOIHBIX NEPEMEHHBIX, KOMOMHHUPOBAHHOE BIMSIHUE IMAP WIN TPOEK
3HAYEHUW PAa3HBIX aTrpUOyTOB 31€Ch HE YUMTHIBAETCA. JTO MO0 OBl YJIYUIIUTH KA4ECTBO
KITACCU(PUKAITMOHHON MOJIENIM C TOYKH 3PEHHA €€ NOPOTHO3UPYIOMIEM TOYHOCTH, OJIHAKO,
YBEIMUWIO OBl KOJTMYECTBO MPOBEPAEMBIX BAPUAHTOB.

baiiecoBckas xiracCH(pUKAIINA HANLIA IUPOKOE MPUMEHEHNE HA TPAKTHKE.

baiiecoBckasi (PUILTpAIHA 110 CJIOBAM

He tak nmaBno OanecoBckas knaccu(ukaius Oblia MPEmMIOKEHA s MEPCOHATBHOM
¢unsTparu cama. [Teperit Gpuwistp Ob1n pazpadoran [Tomem I'paxemom (Paul Graham). J{ms
padoTEI anropuT™Ma TpeOYEeTCs BEIMMOJIHEHUE IBYX TPEOOBAHMIL.

[Teppoe TpeboBanmue - wHeoOxoguMO, UTOOBRI Yy KIACCHPUIMPYEMOTO OOBEKTA
MPUCYTCTBOBAJIO TOCTATOYHOE KOIMYECTBO MPU3HAKOB. DTOMY HUACATHLHO YAOBIECTBOPSIOT BCE
CJIOBA IMMCEM MOJb30BATENA, 34 MCKIIOYEHHEM COBCEM KOPOTKHX M OUYE€Hb PEIKO
BCTPEYAFOTLINXCA.

Bropoe TpeboBaHME - MOCTOSHHOE MEpeoOydeHuEe M MOMmoJHEHuE Habopa "cmam - HE
cmaMm'. Takue yCrmoBusA OUEHb XOPOMIO padOTAIOT B JIOKAMBHBIX MOYTOBBIX KJIMEHTAX, TAK KAk
MOTOK ''HE crmama" y KOHEYHOTO KJIMEHTA AOCTATOYHO MOCTOSHEH, a4 €CIM W3MEHSAETCA, TO HE
OBICTPO.

OnHako g BCEX KIUEHTOB CEPBEpPA TOYHO OINPENEIUTH IMOTOK 'HE cmama' JOBOJBHO
CJIOKHO, MOCKOJIBKY OJHO M TO K€ MUCHMO, SBIAIONICECS M OOHOTO KJIMEHTA CIIAMOM, I
ApYyroro cmamMoM He sABmAercsa. CrnoBaph MOAYyYaeTCs CIWIIKOM OOJBIINM, HE CYHIECTBYET
UETKOr0 pa3fesieHusd Ha CoaM U 'He cmaMm', B pPe3yJIbTATe KAaueCTBO KiaacCu(pukanuu, B JaHHOM

CIIy4ae PCHIGHKE 3 AR ) MIIBTPALIH TTNCEM, 3HAUUTEIBHO CHUKACTCA.
ANEKTPOHHOW MOAMNMCHIO
Cepruducar:  2colVieBodiBIEEIacCIMPUKAINIGH IPOrHO3HPOBAaHUS. [lepeBbs pelieHH

snapeneu:  eONfeFro A AEPEREEE Peinenmii (decision trees) sBasgercs oaHUM U3 HamOOJIee MOMYJIIPHBIX

METOIOB PEMIEHU 3a1ad Ki1accupukarmu u nporuozuposanmsa. Muorga stot meron Data Mining
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TAK’K€ HA3BIBAIOT JEPEBBAMH PEMIAIONIAX TPABWII, JEPEBBAMH KiacCcu(pukanuu u perpeccun. Kak
BUIHO W3 IMMOCIEOHET0 HA3BaHWA, NPW IOMONIM JAHHOTO METOAa PEIarTCa 3aJadu
KITACCU(DUKAITMHM U TTPOTHO3UPOBAHUSL.

Ecmm 3aBucumas, T.e. meneBas INEPEMEHHASA NPUHUMAET OUCKPETHBIE 3HAYEHMA, IPU
MOMOIINA METO/Ia JEPEBA PEIIEHNH PEMIAETCA 3a1a49a KinacCu(pukanmu.

Ecmi ke 3aBuCHMas NEPEMEHHASA IMPUHUMAET HENPEPBIBHBIE 3HAUEHUA, TO JEPEBO
pEmeHnil YCTAHABIMBAET 3aBUCHUMOCTE STOM MEPEMEHHOW OT HE3aBUCHMBIX HNEPEMEHHEBIX, T.€.
pemaer 3axa4y YMCIEHHOr 0 NPOTHO3UPOBAHMA.

Brieperie nmepeBrs pemenwit Oplmn mpemmoxeHsl XoBwieHaoM u Xantom (Hoveland,
Hunt) B xonne 50-x rogos nmpomnoro Beka. Camas paHHsaa u u3BecTHas pabora Xanrta u gp., B
KOTOPOM H3araerca CyTh JEPEBBEB PEHICHUM - JKCHEPUMEHTHI B MHAyKUMU' ("Experiments
inInduction") - 6s1a oy OtrkoBana B 1966 romy.

B nanbonee mpocToM BUIE OEPEBO PEMIEHUH - STO CIOCOO MPEACTABICHUSA IIPABUI B
MEPAPXUYECKOM, MOCIEN0BATENBHON CTPYKTYpe. OCHOBA TAKOM CTPYKTYpHI - OTBETH ''Jla" mmm
"Her" Ha psag Bompocos.

Ha pucynke 8.1 mpuBeneH mpumep nepeBa pemieHuH, 3aaada KOTOPOro - OTBETUTH Ha
pornpoc: "Hrpare ma B roms(?" UToOB pemmrs 3amady, T.€. MPUHATE PENIEHHUE, UTPATh U B
roJab(), CIEAyerT OTHECTH TEKYIIYI0 CHUTYAlHI0 K OJHOMY M3 W3BECTHBIX KJIACCOB (B JaHHOM
ciydae - "urpars’ WM 'He urpars’ ). g 5Toro Tpedyercsa OTBETUTE HA PAJ BOMPOCOB, KOTOPBIE
HAXOJATCS B y3J1aX 3TOr0 AEPEBA, HAUNHAA C €T0 KOPHI.

[TepBen y3en namero nepea "ComHeuno?" ABIAETCA y37I0M MPOBEPKH, T.€. YCIOBHEM.
[Ipy mosOKUTEIEHOM OTBETE HA BONPOC OCYMIECTBILAETCS MEPEXON K JEBOM 4YaCTH IEPEBa,
HA3EIBAEMOHN JIEBOW BETBBIO, MPU OTPULATEIIFHOM - K OPABOM 4ACTHU AepeBa. lakum o0pazom,
BHYTPEHHUM y3€JI JEpPEBA ABIACTCA Y3JI0M IMPOBEPKH OMpENENeHHOTO yciaoBus. [lamee umer
CIEOYIONIMM BOIIPOC W T.H., IOKA HE OyIEeT NOCTUTHYT KOHEYHEBIM Y3€JI AEPEBA, SABILIIOMIUHCA
y3JI0M pemenus. J1d Hamero nepeBa CymeCTBYET ABA TUITA KOHEUHOrO y3iad: "urpare’ H "He
urpare’ B roib.

B pe3synprare npoxoxkKAEHHSA OT KOpPHA [OepeBa (MHOTAA HA3BIBAEMOTO KOPHEBOM
BEPIIMHOM) 10 €r0 BEPHIMHEI PEIIAETCA 3amada KiaacCu(pukaimm, T.€. BRIOMPAETCS OOUH U3
KJIACCOB - "'Urpare’ U "HE Urpats’ B roasd.

T J\
{T-E'ﬂaeparyp}k ~

B‘EQE_}.F}:EL BRC Qe {:ﬁ;cw o guhig;,
T

y \ TN
f’ £ .

ma HeT | HeT

He HFPATE  MIPATh HE UIPATh  MIPATH
Pucynox 6.1 - JlepeBo pemennit "Urpars mu B rons(?"

[lensro mocTpOeHUA OepeBa PEUICHUS B HAILIEM CIyYae SBISETCS ONPENCICHUE 3HAUCHUS
KaTerOPUAIIBHOHN 3aBUCUMOU TTEPEMEHHOM.

Wrak, nns Hamen 3aqaum OCHOBHBIMH AJIEMEHTAMU IEPEBA PEUICHUN SBIIAIOTCAL:

- K R Comreano?”

v 2cos0 BEyTpeHHIIE fy3€oAepeBa: Wi y3en npoBepku: ''lemmeparypa BO3myxa BeICOKas?",

E-f. a0 "...'”H,[[ET ijI[ﬂE-TfI[’E?"' KCaHOpOBHA

- JIncr, kOHEUHEBIN y3€eI1 IepeBa, y3ea pemenusa win sepmmHa: "Urpare", "He urpars”
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- BeTBr nepesa (ciyuau otBera): "a", "Her".

B paccmoTpeHHOM mpuUMepe pemaercs 3agada OMHApHOM KaacCH(PUKAIm, T.€. CO3aeTCsa
IUXOTOMHUECKas kiaccu(pukanuonnas woxens. [Ipumep npemoncrpupyer pabotry Tak
HA3BIBAEMBIX OMHAPHBIX JEPEBEEB.

B y3max OMHApHEIX AEPEBBEB BETBIEHUE MOKET BECTHUCH TOJBKO B JBYX HANPABJIECHUAX,
T.€. CYIIECTBYET BO3MOKHOCTE TOJIBKO IBYX OTBETOB HA MOCTaBIEHHHIN Bompoc ("ga" u "wer"

ITocTpoeHHe kIaccCHPUKANNHOHHONH MO/TeTH

bunapHeIe NEpEBbA ABJIAIOTCS CAMBIM HPOCTBIM, YACTHBIM CIIyYa€M JIE€PEBLEB PELIEHUM.
B ocraneHeIX Ciydasx, OTBETOB M, COOTBETCTBEHHO, BETBEM NEPEBA, BBEIXOIANIMX W3 €T0
BHYTPEHHETO y3J1d, MOKET OBITH OOMBIIE ABYX.

PaccmoTpum Oonee cioxubeid npumep. baza nanHeIx, HA OCHOBE KOTOPOH JOJIKHO
OCYIIECTBIATHECA MPOTHO3ZUPOBAHUE, COAEPKUT CHEOYVIONIUE PETPOCHEKTUBHEIE TAHHBIE O
KmMeHTax 0aHka, ABIAIONINECS €€ aTpuldyTaMu: BO3pACT, HAMUUME HEABUKUMOCTH, 00pazoBaHue,
CPEOHEMECAUHBIN JOXOM, BEPHYI M KJIUEHT BOBPEMS KPEAUT. 3a1a4a COCTOUT B TOM, UTOOBI HA
OCHOBAHWM MEPEUYMCIIEHHBIX BBINIE JAHHBIX (KPOME IMOCIEIHEr0 aTpuOyTa) ONPENEIUTh, CTOUT
M BEIJIABATH KPEIUT HOBOMY KIIUEHTY.

Taxas 3amaua pemaercs B ABa STama: MOCTPOEHME KIACCH(PUKAIMOHHON MOAETN U €€
MCITOJIb30BAHUE.

Ha stane mocrpoenus monemu, COOCTBEHHO, U CTPOUTCS IEPEBO KIACCU(PUKAIMNA WIH
cozgaercs HAOOp Hekux mpasuii. Ha sTame mcnoap30BaHUSA MOJEIH HOCTPOECHHOE IEPEBO, WIH
OyTh OT €r0 KOPHA K OJHOW W3 BEPIUMH, ABIAOMIMHUCA HAOOPOM mpaBua I KOHKPETHOTO
KITMEHTA, MCHOJIB3YETCA IS OTBETA HA MOCTABICHHBIN BONIPOC "BrigaBars nu kpeaur?”

[TpaBuiom aBIsieTCsa TOTHYECKAs KOHCTPYKIUS, IPEACTABIEHHAA B BUIIE "€CIAH...: TO...:".

Ha pucynke 9.2 mpuBeneH nmpumep nepeBa KiacCH(pUKAnuv, ¢ HOMOMIBIO KOTOPOTO
pemaercsa 3amada 'BeimaBate au KpeauT kiaueHty?'. OHa ABISAETCA TUNUYHOU 3a1adeu
KIacCu(PUKanum, U IpHU DOMOIIM JEPEBLEB PEMIEHUH MMOJIYUar0T JOCTATOUYHO XOPOIINE BAPUAHTEI
€€ PeIeHMA.

e

-
< Bospacs
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He BERIT4AEdATH BHIOABEATH

Pucynok 6.2 -/lepeBo pemenun "BeigaBars m kpeaur?”

OKYMEHT NOANNCAH
(MBI BHAAEYS BHY TPCHHHUC YV3JIBI ICPCBA (BDEPHCT HAIHYHE HEABHAKHMMOCTH, J0X0Od H

Cepm 1ﬂ6pa%ﬂEaHHé_} CYBIBIIOTCR® 'ﬂTpH@yfamm OMMCAHHOUW BEIE O0a3el OAHHBIX. JTU ATPUOYTEI
Bnage HA3BIBAIOT MTPOTHOZMPYIOMIMMH, WM aTpulOyramu pacmemienus (splitting attribute). Koneunsie
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y3JIbI I€PEBA, WIN JIMCTHI, MMEHYIOTCA METKAMM KJIACCA, ABJIAIONIAMUCS 3HAYECHUAMM 3aBHCHUMOU
KAaTeTOPUATIBHOWN IMTEPEMEHHOM 'BBIIABATE ' WM 'HE BBIIABATE' KPEIUT.

Kaxnaa BerBer pgepeBa, wuaymas OT BHYTPEHHETO y3Jid, OTMEUEHA IPEAUKATOM
pacmienyenus. [locnmemnuit MOKET OTHOCHUTBCA IJMIIL K OJHOMY AarpulOyTy pacmieraeHUsA
OAHHOTO y3ia. XapakrepHasa OCOOEHHOCTh NPEIUKATOB PACIICIUICHHMA: KaKaad 3aInch
UCIIOJB3YET YHUKAIBHBIM MYTBOT KOPHA [JEPEBA TOJBKO K OZHOMY Y3Iy-PELICHHUIO.
O0nenunennas mHpopmaips 00 arpudyrax pacmienaeHusa U MPEAUKATAX PACIIECIUIEHUSA B y3JI€
HA3BIBAETCSA KPUTEPHEM pacmieruieHus (splitting criterion).

Ha pucynke 6.1 wu300paxeHo OOHO W3 BO3MOMKHBIX JEPEBBEB PEIICHUN IS
paccmarpuBaeMon 0Oasel maHueix. Hanpumep, kpurepuin pacnierienus 'Kakoe oOpasoBanue?",
MOT OBl UMETH [IBA NPEAMKATA PACIIEIUIEHUA U BRITIANETE MHAUE: 00OpazoBanue "Beicuiee” u "HE
Beicmiee" . Torma nepeBo pemeHnit UMeno Obl APYTOM BUL.

Taxum oOpazom, o maHHOM 3a0a49M (KaK U Iyid mr000M IPYroi ) MOKET OBITE TOCTPOEHO
MHOKECTBO JEPEBBEB PEMIEHUM PAa3MUYHOTO KAa4ecTBa, C PAa3MUUYHON MPOTHO3UPYIONIEH
TOYHOCTBIO.

KauecTBO mOCTPOEHHOTO AepeBa pElIeHUs BEChMA 3aBUCUT OT MHPABWIBHOTO BEIOOpA
Kpurepusa pacoienigenus. Ham pa3paboTkoil M yCOBEPIIEHCTBOBAHUEM KPUTEPHEB PAOOTAIOT
MHOTH € UCCJIETOBATENH.

Meron nepeBpe€B pEmIEHHMH Y4aCTO HA3BIBAIOT 'HAMBHBIM' TmOaxoaom. Ho Omaromaps
LEIOMY DALY IPEUMMYNIECTB, NJAHHBIM METOJ ABJLAECTCA OOHUM U3 HAUOOJIEE MOMYJIAPHBIX LA
pELIEHUS 3349 KJIaCCU(PUKATINH.

IIpenmynecTBa IepeBbeB pellieHHH

HuTyutnBHOCTE nepeBreB pemenud. Kimaccu(pukammonHas Monens, MPEeaCcTaBICHHAS B
BUJE JEPEBA PENIEHWH, ABIACTCA WHTYWTHBHOM W YIIPOMIAET NMOHHUMAHWE PEIIAEMOMN 3aTadu.
PesyneraT pabOTEl alrOpUTMOB KOHCTPYHUPOBAHUSA JEPEBEEB PEUICHUM, B OTJIMYUAE, HAIPUMED,
OT HEMPOHHBIX CETEH, NPEACTABIAIOMIUX COOOM "dEpHBIE AMIUKHU', JETKO HHTEPHPETHUPYETCA
MOJIB30BATENEM. OJTO CBOHMCTBO JEPEBHEB PENIEHWHA HE TOJBKO BAXKHO NOPH OTHECEHHH K
ONMPENENEHHOMY KJIACCy HOBOrO O0OBEKTa, HO MW IIOJIE3HO IIPU HWHTEPIPETANAN MOIEIHN
kmaccupukanuu B 1UeIoM. JlepeBo pemeHu MO3BOMAET MOHATH U OOBACHUTH, MHOYEMY
KOHKPETHBIH OOBEKT OTHOCHUTCS K TOMY HJIA MHOMY KJIACCY.

JlepeBpa pemeHui marT BO3MOKHOCTHE W3BIEKATH IpaBUiaa W3 0a3bl JAHHBEIX Ha
ectectBeHHOM s3bike. [Ipumep npasuna: Ecou Bospact > 35 u Jloxox > 200, TO BEIOATE KPEOUT.

JlepeBes pemeHnil MO3BOJAI0T CO3aBATh KIACCU(PUKAITMOHHBIE MOJEIN B TEX 00IACTAX,
II€ QHAIUTUKY OOCTATOYHO CIOKHO (POPMAIN30BATh 3HAHMUA.

AJNTOPUTM KOHCTPYMPOBAHUA JIEPEBA PELICHUM HE TPeOyer OT IMONb30BATENA BEIOOpA
BXOIHBIX ATPUOYTOB (HE3ABUCHUMBIX MEPEMEHHEBIX). Ha BXOI anropurMa MOKHO MOJABATEH BCE
CYILIECTBYIONIME ATPUOYTHI, AITOPUTM CaM BbIOEpET HAUOOJIEE 3HAYMMEIE CPENU HUX, M TOJIBKO
OHM OyIoyT MCHONMB30BAHBI IS MOCTPOEHUA NepeBa. B cpaBHeHuU, HANpUMEpP, C HEUPOHHBIMU
CETAMH, 3TO 3HAYUTENIBHO OOJIETUAET MOJB30BATEMO padOTy, MOCKONMBKY B HEMPOHHBIX CETIX
BEIOOP KOMMYECTBA BXOIHBIX aTPUOYTOB CYNIECTBEHHO BJIWAET HA BPEMS 00ydeHUS.

Tounoctes moOpenen, CO3mAHHBIX OPU TMOMONIA OEPEBBEB PENIEHUH, COMOCTABUMA C
OPYTUMH METOJAMHM IMOCTPOEHUS KIACCU(IUKATIMOHHEIX MOJENEH (CTATUCTHUYECKUE METO/IBI,
HEUPOHHBIE CETH).

Pazpaboran psang macmraOUpyeMEBIX aarOPUTMOB, KOTOPEIE MOTYT OBITH MCIIOJIE30BAHEI
VI TMOCTPOCHUS IEPEBBEB PEIIEHMA HA CBEPXOOMpmMX 0a3ax JaHHBIX; MAcCmITAOMPYEMOCTH
30€Ch O3HAYAaeT, 49T0 C pOCTOM YHUCIA NPUMEPOB WM 3amuced 0as3sl JAHHBIX BpPEMH,
3aTpadyuBaeMoe Ha 00ydeHue, T.€. MOCTPOEHUE AEPEBBEB PEMIEHUN, pacTeT nuHeiHo. [Ipumepsr

TAKUX AT QPEAMOBiokdidy SPRINT.

E‘iﬂE“FEﬁgﬂﬁﬂ'ﬁ ee° obyuenns. Ha mocrpoenne KIaCCH(MKALMOHHEIX MOIENCH IpH
Ceprucmkar: 2C0000043E9ABBBI52805E /BAS00060000043E

Bnanend]IOMOILEL, AAFQPHTNQB . KOHCTPYUPOBAHUA NEPEBLEB PEIIEHUN TPEOYETCA 3HAUUTEIBHO MEHBILE
BPEMEHH, UEM, HATIPUMED, HA 00yUEHNE HEHPOHHBIX CETEM.
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bOJBMMHCTBO ANTOPUTMOB KOHCTPYUPOBAHUA NEPEBLEB PEMICHUN UMEIOT BO3MOKHOCTH
CHENMATEHON 00padOTKH MPOMYNIEHHBIX 3HAYEHUI.

MHuorue kimacCMyecKkue CTATUCTUYECKHME METOIBI, MPH ITOMONIM KOTOPBIX PEMIAIOTCS
3amaun Krnaccu(pukanum, MOTyT pad0oTare TONBKO € YHMCIOBBIMHM JAHHBIMH, B TO BPEMS Kak
IEPEBBA PEMIEHUHN pAa0OTAIOT U C YMCJIOBBIMH, M C KATETOPHATIBHEIMA TUITAMH JAHHBIX.

MHuorue CraTUCTHYECKME METOIBl ABIAIOTCA NAPAMETPUYECKMMM, W II0JIB30BATEIND
OOKEH 3apaHee BIAAETh ONMPENEIEHHON WH(pOpMAIMend, HAMPUMED, 3HATh BUI MOIEIN, UMETE
TMIOTE3y O BHAE 3aBUCHMOCTH MEXKAYy NEPEMEHHBIMH, IIPEAINONaraTb, KakOM BHUJ
pacripeneneHus MUMEIT OaHHbIE. J[epeBhd pelmeHui, B OTJIMYUE OT TAKMX METONOB, CTPOAT
HEMAPAMETPUUIECKHE MOJAEIN. lakum 00pa3oM, HDEpPEBbA PEMIEHUNM CHOCOOHBI pEemaTe TaKHe
3amagn Data Mining, B KOTOPEIX OTCYTCTBYET anmpuOpHas HMH(OpMAanya O BHIE 3aBHCHUMOCTH
MEXK Ty UCCIETYEMBIMHI JAHHBIMMU.

[Tponiecc koHCTpYHPOBAHUSA TEPEBA PEIIEHUIN

Hamomuum, 4T0 paccMaTpuBaemMas HAMM 3a7ada KI1acCU(PUKAIIMN OTHOCUTCS K CTPATETUH
O0y4eHUA C y4UTENEM, MHOTIA HA3BIBAEMOTO MHIAYKTUBHEIM 0OyueHneM. B stux cioygasx Bce
0OBEKTEI TPEHUPOBOUHOTO HA0OPA TAHHBEIX 3apaHEe OTHECEHEBI K OMHOMY M3 HMPEIOIPEIEIeHHBIX
KITACCOB.

ANTOPUTMBEL KOHCTPYUPOBAHUA OEPEBBEB PEIICHUM COCTOAT W3 3TAINOB 'MOCTpOeHUE"
wm " cozmanue " mepepa (tree building) u "cokxpamienme " mepeBa (tree pruning). B xome
CO3JaHMs JEpPEBA PEIIAIOTCS BOMPOCH BEIOOpA KPUTEPHUS PACILEIUIEHUS M OCTAHOBKU OOy4EeHUS
(ecm 5TO mpeayCMOTpeHo anroputmMoM). B xoxe srama cokpamieHus OepeBa Pemaercsa BOIpPOC
OTCEYEHUA HEKOTOPBIX €0 BETBEH.

PaccmoTpum 5TH BOOPOCH TOAPOOHE!.

Kpurepuit pacnienyieHus

[Iponiecc co3manusa nepeBa MPOUCXOAUT CBEPXY BHHU3, T.C. ABJLIETCA HUCXOOAMINM. B
XOO€ TMpOIEecca ANrOPUTM MOMKEH HAUTH TAKOUKPUTEPHI pACHIEIUICHHMA, WHOTOA TAaKkKe
HA3EIBAEMBIA KPUTEPUEM pa3zOueHus, uToObl pa3OUTh MHOKECTBO HA MOJMHOMKECTBA, KOTOPHIE
OBl ACCOIMUPOBAIMCE C JAHHBIM Yy3JIOM MPOBEPKU. Kamawlll y3e€n MpOBEPKH NOJLKEH OBIThH
MOMEUEH OmpeneneHHeIM arpuOyroM. CymiecTByernpaBwio BeIOOpa arpulyra: OH JOJIKEH
pa30MBaTe MCXOJHOE MHOKECTBO JAHHEIX TAakUM 00pa3om, 4TOORI OOBEKTEI ITOJIMHOKECTB,
MOAYYAEMBIX B PE3YJIBTATE HTOTO pa3zOHUeHUs, ABINCH OPEICTABUTENAMH OJHOTO KJAacca WIN
K€ OBUIM MAaKCUMAJIBHO NMPUONMAKEHBEI K TakoMmy pazouenuto. [locnemnsas ¢pasa o3znagaer, 4rto
KOTWYECTBO OOBEKTOB M3 APYIMX KIACCOB, TAK HA3BIBAEMBIX 'MPUMECEH', B KAKIOM Kiacce
DOJKHO CTPEMUTECS K MUHUMYMY.

CyniecTByIOT pa3iudHbIE KpUTEpUM pacmierieHus. Haubonee wm3BecTHeie - Mepa
SHTpOTTUH U nHAEKC Gini.

B HekoTOpeIX MeTOmax ans BeIOOpa arpulyra pacmierieHus WCIOJIb3YETCS Tak
HA3bIBAEMAA MeEpa MH(POPMATHUBHOCTH ITOANPOCTPAHCTB aTpuOyTOB, KOTOpas OCHOBBIBAECTCA HA
SHTPOIMUIHOM ITOAXOAE M HM3BECTHA ITOJ HA3BAHMEM 'Mepa WH(OPMAIMOHHOTO BBEIATpHIMIA"
(Information gain measure) UiId MEpPa SHTPOIHH.

6. YHEBHO-METO/I[MYECKOE U UHOOPMAIINOHHOE OBECIIEYEHHUE
JUCHHUITJINHBI

6.1. IlepeyeHn OCHOBHOH H JONOTHATE/ILHOH JIHTEPATYPbI, HEOOXOTHMOMH /11
OCBOCHHS U CIHILIHHLI

6.1.1. IlepeyeHs OCHOBHOMH JIHTEpPATYPbI
1. Hyxanoa H M, JImurpuera T.A. Jlormueckoe mporpamMmvupoBanue Ha sf3eike Visual

KYMEHT TTOANWCAHA v
Prolog. &WHWMGCE. Jlnsa Beicmmx yueOnwix 3aBegenuii — M.: T'opsauas muHmA-
Cepmdm]_i‘ﬁﬂe%ag%?%@ﬂq&ﬂ%EEDEETBASDGDEGDGDDJSE

Bnaneneu: leGayxgeg TatTenAHa AnekcaHgpoBHa -
f.uaKI{DHHEJm, . CoBepmiennsii kon. Macrep-knace. / CtuB Makkonnemn. - M.:

Pycckas Pemaxis, 2020.
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6.1.2. IlepeyeHn JOMOJHUTE/ILHOH JIHTEPATYPHI
1. Ikoszed [Lkappatano, T'apu Paiinn. DxcnepTtHble cucTeMBbl. [IpUHIMNBL pa3spabOTKH H

mporpaMMupoBaHue, 4-e u3nanue. — M.: Bunbsamc, 2021.

2. Yezapunu @., Tomncon C. ITporpammupoanue B Erlang. - M.: JIMK IIpecc, 2020.

6.2. IlepeyeHn Yu4eOHO-METONHYECKOT0 ODecIieYeHHSI CAMOCTOSITeILHONH padoThl
00y4ar HHXCcH M0 JUC IUILIHHE

1. Meroanueckne ykaszaHnusa 0O BBEITOJHEHHUIO JIA0OPATOPHEIX padOT 1O AMCLMILIMHE
«OCHOBBI TOTHIECKOTO IMPOTPAMMU POBAHWA.

2. Meroguueckne peKOMEHIANNHN Ui CTYIEHTOB MO OPTAHWU3AIAM CAMOCTOSATEILHOM
paboTeI O qUCHUILTHHE «OCHOBBI TOTUYECKOTO MPOTPAMMUPOBAHUS.

6.3. IlepeueHn pecypcoB HH(MPOPMAIHOHHO-TEeJICKOMMYHHKANHOHHOH ceTH
NnrepHer, He00X0THMBIX /151 OCBOCHHS THCIUAILTHHBI

1. Yausepcurerckas Ombmmoreka online. http://www.biblioclub.ru.

2. 9BC «IPRbooks». http://www.iprbookshop.ru.

3. Onekrponnas ombmorexka CKDV.. http://catalog.ncstu.ru.

4. T'ocynmapcrBeHHada myOnuunas HaydHO- TexHuueckasa OmOmmoreka Poccuu. (I'TIHTH
Poccrm). www.gpntb.ru.
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Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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