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9.lenwu u 3aaayun y4ye6HOM AUCLMNITUHDBI:

Llenbto nsydernns gucumnnmHbl « OCHOBbI MCKYCCTBEHHOIO UHTENNEKTa» SBNAeTCs oBrageHue
CMCTEMAaTU3NPOBAHHbIMU 3HaHWSAMUM 06 OCHOBHbIX MOAEensx, MeTodax, CpeAcTBax M A3blKax,
ncnosb3yemMbliX Npu pa3paboTke CUCTEM UCKYCCTBEHHOIO MHTENEeKTa.

3agayum yueb6HOM ANCLUUNIUNHDBI:

chopMMpoBaTb YMEHUS OPUEHTUPOBATBLCA B PasfnUYHbIX TUMAxX WUHTENNeKTyanbHbIX CUCTEM, B
pasnu4yHbIX MeTodax npencTaBrieHns 3HaHW, NepexoanTb OT O4HOro MetoAda npeAacTaBrneHns
3HaHWUW K apyromy;

— copMnpoBaTb YMEHUs CTaBUTb 3aJady MOCTPOEHUS SKCMEPTHOW CUCTEMbl ANS peLleHus
3aga4m Bblbopa BapmaHTOB B Mf0xo oopmanmnayemMon npegmeTHon obnactu;

— chopMmnpoBaTb HaBbIKM TOMMYECKOro MporpamMmmMupoBaHus Ha a3bike [poror.

Mpn npoBedeHMM Y4YebHbIX 3aHATUA MO AucuunnuHe obecnednBaeTcs pasBuTME Y
o0yyYalLnNXCsl HaBbIKOB KOMaHAHOW paboTbl, MEXINMYHOCTHOM KOMMYHUKaLMK, MNPUHATUS
peLleHni.

10. MecTO y4ye6HOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpamMmmbi:
OucumnnmHa «OCHOBbI UCKYCCTBEHHOIO WHTEeNnekra» BxoguT B 6nok b1 «OucumnnuHbl
(mogynu)» n asnaetca obs3aTenbHOM AUCUMNINHON BapuaTUMBHOW 4acTu obGpasoBaTenbHOM
nporpammbl. [ns ocBOeHUst ANCUMNIINHBbI « OCHOBbLI MCKYCCTBEHHOTO MHTENNEKTa» Heobxoanmbl
3HaHUA, YMEHUs!, HaBblk1, CHOPMUPOBAHHBbIE B XOA4e M3ydeHus aucumnnumH «Matematunyeckas
nornka u Teopust anroputmoBy, «Anredpa n Teopus ymcen», «KomnotoTepHble ceTn, IHTepHeT
N MynbTUMeOna TEeXHOMormm», «JONemMeHTbl abCTpakTHOM U  KOMMNbTEPHOW anrebpbi».
OucumnnmHa «OCHOBbI  MCKYCCTBEHHOrO  MHTENneKkTa» BXOAUT B YMCNO  AUCLMNIIMH
OKOHYaTerNbHOro opMUpoBaHNS NPOeCCUOHanbHbIX KOMMETEHUMA BbIMYCKHUKA W FOTOBUT
CTYOEHTOB K AanbHenwen npodeccnoHanbHon AeAaTeNTbHOCTH.

Ycnosua peanusaumm gucumnnuHel ana nmy ¢ OB3  onpepgensitotca 0COGEHHOCTAMM
BOCMNPUATUS  y4ebHOW uHoOpMauMm n C Y4eTOM UMHAMBUAYamNbHbIX NCUXOU3NYECKNX
0cobeHHOoCTEN.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnuMHe/MoAaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfibTaTamMu OCBOEHUA obpa3oBaTenbHOMN
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

KomneTteHuus I'InaHMpyeMble pe3ynbTaTthbl o6yqu|/|ﬂ

Kop, HasBaHue

3HaerT:

— 3agauvn BOCNUTAHUS U LYXOBHO-HPABCTBEHHOTO Pa3BUTUS
obyyvarLwmxcsa B y4ebHON 1 BHEY4EeOHON OeATENbHOCTM Ha
COOTBETCTBYIOLLMX CTyNneHsx obiero obpasoBaHus;

ymeerT:

— NPUMEHATb TEOPETMYECKNE 3HAHUSA OUCLMNIIUHBI (OCHOBHbIE
MOHAMUS UCKYCCMBEHHO20 UHMesiekma,; Modenu rnpedcmasnieHusi
3HaHUUl; OCHOBHbIE NpueMbl U MPUHUUIbI 102U4€CKO20
rpoepamMmMupo8aHusl; CUHMakcuc siabika Prolog; npuHyursI
pa3pabomku u co30aHuUsi 3KCrePMHbIX CUCMEM U 3KCIepMmMHbIX
0b0s104eK; HaebIKU /102U4ECKO20 NMpoeKkmupoeaHusi bas 3HaHUl
npedmemHol obnacmu, HaebIKU /102U4€CKO20 MpoapaMmMUpPo8aHUsi Ha
sa3bike Visual Prolog) ons pelueHns npakTuyecknx sagay BOCNUTaHus
N OYXOBHO-HPaBCTBEHHOIO pa3BuTUS oby4vatoLwmxcs B y4ebHOM n
BHEYy4eOHON AeATENbHOCTN HA COOTBETCTBYHIOLLMX CTYMEHSAX 00Llero
obpasoBaHus;

Brageert:

— HaBblkaMW MOCTAHOBKM Lienu, dopmMynMpoBK/ 3agay 1
NPOrHO3MpPOBaHMSA YXOBHO-HPABCTBEHHOIO Pa3BUTUS U BOCMUTAHUSA
NNYHOCTU obyyatoLerocsi (BOCMUTAHHUKA);

CMOCOOHOCTL peLuaTh 3agayu
BOCMUTAHUSA U JyXOBHO-
MK-3 HpPaBCTBEHHOIO pa3BnTUA
obyyvarowmxcs B y4ebHOM n
BHEy4YeOHOWN AeAaTensHOCTH

12. O6beM AMcuMNnHbI B 3a4eTHbIX eanHuuax/vyac. — 2/72.




dopma NpoMeXyTOUYHOM aTTecTauum 3a4€ET.

13. Buabl y4e6HoM paboThbl

TpynoeMKocTb (4achl)
Bua y4ebHoii paboTbl Beero Mo cemecTpam
10 cem.

KoHTakTHasa paboTta, B TOM 4ncne: 38 38

nekuum 12 12

nabopartopHble paboThbl 26 26

CamocTosiTenbHasa pabota 34 34

dopma npome>_e_<yTqu0|7| aTTectauuu 0 0
(3a4ém — 0 yac.)

WToro: 72 72

13.1. CoaepxaHune AUCLUUNIINHBI

Ne n/n

HaumeHoBaHue pasaena
OUCLMMNIIUHBI

CopepxaHve pasgena agucUuUnunHbl

1. NNekumn

1.1

BaszoBbie noHaTnsa UWN.
OCHoBHble HanpaBneHust
nccrnengoBaHnsa B obnactu

NCKYCCTBEHHOIo MHTEJIIEeKTa.

TepMMHONOrvA: NOHATUSA MHTENNEKTA, CUCTEMbI 3HAHUNA,
WHTEenneKTyanbHblX 3agady. Punocodckne acnektsl Nnpobnemei
cuctem . Uctopua passutus cuctem IM: ocHoBHble
HanpaBneHus n pa3paboTkn B 0611acTn MCKYCCTBEHHOTO
WHTENNeKTa, CoBPEMEHHbIEe pa3paboTkn CUCTEM MCKYCCTBEHHOTO
WHTENNEKTAa.

1.2

Cuctemsbl 3HaHmn. Mogenn
npeacTaBrneHnsi 3HaHWUN.

MHTennekTyanbHble cncTembl. DyHKLMM U CTPYKTYpPa COBPEMEHHBIX
WHTENNEeKTyanbHbIX cuctem. OTnuyme 3HaHun ot AaHHbIX. Mogenu
npeacTaBneHnst 3HaHWI: Nnornyeckasa Moenb; ceTeBas MOAerb;
cemaHTmnyeckue ceTu; pperimoBasa Mogernb; NPOAYKUMOHHAs
MoAernb npeacTaBneHns 3HaHui. [lOCTOMHCTBA U HEJOCTaTKM
pasHbIX Modenen

1.3

MoHaTne 06 akcnepTHOM
cucteme

O6Lasn xapakTepucTurka akcnepTHbIX cuctem (3C). CTpykTypa u
pexumbl ncnonb3osaHusa 3C. Knaccndpukaunsa MHCTpyMeHTanbHbIX
cpenctB B OC. OpraHmsaumsa 3HaHui B 3C. Buapbl akcnepTHbIX
cuctem. Tunbl 3agady, pellaemMble B 3KCNepTHbIX CUCTEMAX.
WHTennekTyanbHble MH(POPMALNOHHbBIE SKCNEPTHBIE CUCTEMBI.
MpumMepbl coBpeMeHHbIX IC, 0b6nacty X NPUMEHEHUs.

1.4

OO0Lue ceBeageHus o
NnornyecKkom
nporpaMMmpoBaHni.

OTnuumne npouenypHbIX U AeKnapaTUBHBLIX A3bIKOB
nporpaMmmupoBaHus. lNpeacraBneHne 3HaHUM O NpeaMeTHON
obnacTtu B Buae dakToB 1 npasun 6a3bl 3HaHun Nponora.
[eckpynTnBHbLIN, NpoLeaypHbIA U MaLLWHHBIA CMbICIT NPOrpaMmebl
Ha lNMponore. ArropuT™ BbINOMHEHUA nporpaMm Ha lMNpornore.
lMpeaukaT oTceveHus 1 ynpasreHue NnonckoM ¢ BO3BpaToM B
nporpammax Ha lNponore. Pekypcusa n CTpYKTYpbl AaHHbBIX B
nporpammax Ha lNponore. O6paboTtka cnuckos B [Nporore.
PeLleHne nornyeckmx 3agad B lNpornore. Pabota ¢ 6GuHapHbIMM
aepesbsivu B NMponore.

3. labopaTopHbie paboThbl

2.4

JTabopatopHas pabota Ne1

Cospanune npoctenwmx npoektos B cpepe Visual Prolog. Cpega

Visual Prolog: ocHoBHbIe NOHATUSA, MHTepdeic. MyHKT MeHto File.
MyHkT meHto Edit. MyHkT meHto Project. Komanapl meHto Options.

Crpyktypa nporpammbl Ha MPOJIOle.

JlTabopaTopHasi paboTta Ne2

Mownck ¢ Bo3BpaTtoM. PaboTa ¢ 6azamu gaHHbix Ha MPOJNOre.
YnpaBneHne NoMCKoM ¢ BO3BpaToOM: Npeaukathl fail n orcevenuns.

JlTabopaTopHasi paboTta Ne3

ApundmeTryeckne BbliuMcneHns. BcTpoeHHble dyHKuumn Ans
BblYMCNeHns apudmeTudecknx Boipaxennn Ha MNMPOJIOle.
MpegukaT gns BBoa AENCTBUTENBHbIX YMcen.

NabopatopHas paboTta Ne4

Pekypcus. OpraHnsauus UMKNOB: MEXaHW3M OTKaTa U peKkypcus.
Toukun BosBparta. [pegkn 1 notomkn. [lokazaTenscTBO PEKYPCUBHOWN




uenu.

PelueHune nornyeckunx 3agau B Prolog.

Jlornyeckne 3agaum Kak KOHeYHblE MHOXECTBA C OANHAKOBbLIM
KONMYECTBOM 3MIEMEHTOB, MEXAY KOTOPbIMU yCTaHaBNMBaETCS
B3aMMHO-OAHO3Ha4YyHoe cooTBeTcTBME. OnNucaHne KOHEYHbIX
MHOXECTB kak 0a3 AaHHbIX. YCTaHOBINEHNE 3aBUCMMOCTU MeXay
00BbEeKTaMy ¢ MOMOLLbIO NpaBuIT.

Cninckn. CoctaBHble 06bekThl B Visual Prolog: cnvckun n gepeBbsi.
XBOCT 1 ronoBa cnuncka. KopHu 1 nuctbs AepeBbeB. Y3anbl.

JTabopaTopHas paboTta Ne5

JlabopaTopHasi paboTta Ne6

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNX

Bugbl 3aHaTui (Yacos)
Ne HanmeHoBaHue Tembl CamMocTosTenonas
n/n (pasgena) gucumnnuHel Jlekumn | MpakTndeckune | JlabopatopHbie pabora Bcero
Bbasosble noHsaTUs NI,
1 OcHOBHble HanpaeBneHus > 0 0 4 6
nuccnegoBsaHusa B obnactu
WCKYCCTBEHHOIO MHTENMNEKTA.
> CucTtembl 3HaHUN. Mop,venm > 0 0 6 8
NpeAcTaBneHns 3HaHWN.
3 MoHsATMe 06 akcnepTHON > 0 0 6 8
cucteme
4 O6Lme cBeaeHUst O NOrMYeckom 6 0 0 6 12
nporpamMmMupoBaHuMm.
4.1 | JlabopaTopHas paboTta Ne1 0 0 4 2 6
4.2 | JlabopaTopHas pabota Ne2 0 0 4 2 6
4.3 | NNabopaTtopHas paboTa Ne3 0 0 4 2 6
4.4 | JlabopaTtopHas paboTta Ne4 0 0 4 2 6
4.5 | NNabopaTtopHas paboTa Ne5 0 0 6 2 8
4.6 | NNabopaTtopHas paboTa Ne6 0 0 4 2 6
3ayéT 0
Woro: 12 ] 0 26 | 34 72

14. MeToaun4yeckume yKkasaHus ans oby4aroLmxcs N0 OCBOGHUIO AUCLUNIMUHDI

Mpuctynas K udyyeHuto y4ebHOM OMCUMNMMHBI, LenecoobpasHo 03HAKOMUTBLCA C y4ebHOoM
nporpaMmon ANCUMNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLEH Ha canTe b BI'Y.
3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXKeHHbIX B pabo4ver nporpamMme OUCLMMNUHBLI, MOMOXET
oByyvarLWnMCsl OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U pofib M3y4yaemMou
ANCUMNIIMHBI B NOArOTOBKEe 6yayLlero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpebOoBaHUAMMU, 3aNOXKEHHBIMW B MpOrpaMmme.

OcCHOBHbIMM  (bopmMamMn  KOHTaKTHOM paboTbl MO  AUCUMNIIMHE SBASAIOTCA  NeKuMM un
nabopaTtopHble paboTbl, MoceweHne KOTOopbIX obA3aTenbHO Ans BCEX CTyAeHTOB (Kpome
CTYAEHTOB, 00y4YaroLMXCHa N0 MHAMBUAYANbHOMY NNaHy).

MogroToBka k nabopaTopHbiM paboTam BedeTCss Ha OCHOBE MNnaHoB nabopaTopHbix pabor,
KOTopble pa3MelleHbl Ha canTe dunvana. B xoge nogrotoBkn kK nabopaTopHbiM paboTam
HeobXxo4MMO M3y4nTb B COOTBETCTBUM C BOMpOCaMu Of11 MOBTOPEHUS OCHOBHYIO NUTepartypy,
O3HAKOMWUTBLCA C AONOMHUTENbHON NuTepaTypon. Kpome Toro, crieqyet NoBTOpUTbL MaTepuarn
NeKUuMn, OTBETUTb Ha KOHTPOJSIbHbIE BOMPOCHI, M3y4nTb 0Opasubl peleHns 3agad, BbIiNOMHUTD
yrnpaxHeHus (ecrnuv Takme NpeaycMoTpeEHbI).

MpnM noarotoBke K MPOMEXYTOYHOW aTtTectaumMm HeobXoAMMO MNOBTOPUTb MNPOMAEHHbLIN
mMaTepuan B COOTBETCTBUM C y4yeOHOM nporpammon, NPUMEPHbIM MNepeyHeM BOMPOCOB,
BbIHOCALMXCA Ha 3a4eT. PekomeHOyeTcsi MCNOMNb30BaTb KOHCMNEKTbl NEKUMA U UCTOYHUKM,
nepeyncrneHHble B CNUCKe nuTepaTypbl B paboyen nporpaMmme AUCLMNIIMHDBI, @ Takke pecypchbl
3MEKTPOHHO-OMBNNOTEYHBIX CUCTEM.




Ans  [QOCTWXKEHUS MnaHUpyeMblX pe3ynbTaToB OOyYeHWs MCMONb3YHTCS WMHTEPaKTUBHbIE
NeKkunn, aHanms MMMUTaLMOHHBIX Moaenen.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nuTepartypa:

Ne n/n MCTOYHMNK
1 Boposckas E.B. n gp. OcHoBbI MCKYCCTBEHHOIO UHTENNekTa: y4eb. noc.- M.: buHom, 2010
CotHuk, C.J1. NpoekTupoBaHne CUCTEM UCKYCCTBEHHOrO nHTennekta : kypc / C.J1. COTHuK. -
> Mocksa : IHTepHeT-YHuBepcutet MHdopmaumoHHbix TexHonorui, 2007. - 204 c. : vun., Tabn.,
cxeM. ; To xe [OneKkTpoHHbIN pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=234802 (11.01.2018).

6) gononHuTenbHaa nuTeparypa:

Ne n/n MICTOYHUNK
3 CwmonuH [.B. BBegeHne B MCKYCCTBEHHbIN MHTENMEKT: KOHCNEKT NeKUni.- 2-e nsga., nepepab.-
M.: ®PUBMATIINT, 2007
4 AcHuukun J1.H. BBegeHne B UCKYCCTBEHHbIN MHTENNEKT: y4eb. noc. ans By3oB.- M.: Akagemus,
2005
B) MHOPMAaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbi:
Ne n/n MICTOYHNK
5 BeccmepTHbIn U.A. VIckycCTBEHHBIV MHTENNEKT: YyebHoe nocobue. - CI6: Croery NTMO,

2010. - 132 c. http://window.edu.ru/resource/274/69274/files/itmo443.pdf (11.01.2018).
TyraH6aeB, A.A. JlnHenHas anredpa : y4ebHoe nocobue / A.A. TyraHb6aes. - Mockea : OnnHTa,
6 2012. - 74 c. - ISBN 978-5-9765-1407-2 ; To ke [ODNekTpOHHbIN pecypc). —

URL.: http://biblioclub.ru/index.php?page=book&id=115141 (11.01.2018).

16. MNepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust Ans CamocTosaTeNnbHON paboThbl
Ne n/n MICTOYHUK

1 MeToaunyeckne maTepuansl no ancumnnmHe « OCHOBbI MCKYCCTBEHHOMO MHTEMMEKTa -
http://bsk.vsu.ru/sveden/education#OOP
CuncTeMbl NCKYCCTBEHHOIO nHTennekTa: Metognyeckme ykaszaHusi K BbIMOSTHEHUIO
2 nabopatopHbix paboT / CocT. 'ygkoB N.A. - NeH3a: MNMeH3eHckun roc. yH-T, 2007. - 53 c.
http://window.edu.ru/resource/709/59709/files/stup420.pdf (11.01.2018).

17. WHdOpMaLMOHHbIE TEXHOMOrMu, MUcCNosfb3yeMble AN peanusauum y4yebHoWM
AVUCLMINIINHBbI, BKIIOYaA nporpaMmmMHoe obGecneyeHne, MHGOPMaALMOHHO-CNPABOYHbIE
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpammHoe obecneyveHue:

—Win10 (nnn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

—Visual Prolog

MH(OPMaLMOHHO-CNpPaBOYHbIe CUCTEMbI U NpodecCruoHanbHble 6a3bl JaHHbIX:
—HayuHas anektpoHHasa 6ubnuoTeka — http://www.scholar.ru/;

—®epnepanbHbii noptan Poccuiickoe obpasoBaHue — hitp://www.edu.ru/;

—WHdopmaumoHHas cucTtema «EgnHoe  okHO  pgocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http:/fcior.edu.ru;
—Jlekumm  Begywmx npenogasaTtenen By3oB Poccum B cBobogHOM  gocTyne —
https://www.lektorium.tv/;
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—OneKTPoHHO-6MbnnoTeyHaa cuctema  «YHuBepcuteTckad  GubnmoTteka  online»  —

http://biblioclub.ru/.

18. MaTtepmanbHO-TeXHUYeCcKoe obecnevyeHne AUCLUNIUHbI:

MynbTumeguiHoe obopyaoBaHmne (NPOEKTOP, HOYTOYK MK CTauMOHAPHLIN KOMMbLIOTEP, 3KpaH),
KOMMbIOTEPHbIN Kracc (KoMmnbkoTepbl, 0O6beguMHeHHble B CeTb C BbIXOAOM B WHTepHeT u
obecnevyeHnemMm [OCTyna B 3MEKTPOHHY MH(OpMaUMOHHO-06pa3oBaTenbHyo cpengy BIY wu
BO).

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. lNepeyeHb KOMMNETEHUMA C YyKasaHMeM 3TanoB ¢opMUPOBaHUA U NNaHUPYEMbIX
pe3ynbTaToB 00y4YeHuA
Kog n MnaHnpyemble pe3ynbTaTtbl 00y4eHus OT1anbl opMnpoBaHms
coaepxaHue (nokasaTenu OOCTUXEeHUS 3agaHHOro KomneTeHumun (pasgensbl o0C*
KOMneTeHuun YPOBHSI OCBOEHUSI KOMMETEHLIMM (TemMbl) gUCLUMNAWHBI UK (cpeacTtBa
(vnn ee yactn) nocpeacTsoM (oOpPMUPOBAHMS 3HAHUIA, MOoZYyns U nx OLEHVBaHWs)
YMEHWI, HaBbIKOB) HavMeHOoBaHwue)
1. BasoBble NOHATMSA
3HaTh: NN. OcHoBHbIE
HanpaBneHus KoHTponbHas
— 3aayn BOCMUTAHUS U JYXOBHO- UCCNE/I0BaHNS B paGoTa
HPaBCTBEHHOTO Pa3BUTUS o6nacTv V.
ObY4aIOLLIMXCS B Y4EBHOM 1 2. Cnctembl 3HaHUN Tect
BHey4yeOHON OeATENbHOCTM Ha Mop,enm npeD,CTaBnéHMﬂ
COOTBETCTBYIOLLMX CTYNeHax obLiero 3HaHUA
obpaszoBaHus. 3 |_|OHF;TVIe o6
9KCMEPTHOW cUCTeEME
YmMeTb:
— NPUMEHATb TEOPETMNYECKNE 3HAHNSA
AVNCUMNINHBI (OCHOBHbIE MOHAMUS
UCKYCCMBEHHO020 UHMEsI/IeKma;
moOdernu npedcmasrieHusi 3HaHul;
MK-3: OCHOBHbIE rpueMbl U NpUHUUrbI 1 Ba30BbLIE MOHSTHS Tecr
cnocobHOCTb J102U4eCK020 NPo2pPaMMUpPO8aHUS; I/III/I OCHOBHbLIE
pewlatb 3agadn CUHMakcuc si3bika Prolog; npuHyursl HaﬁpasneHMﬂ KoMnnekTbl
BOCNUTaHUA U paspabomku u co30aHusi IKCEPMHbIX MCCIE0BaHNS B MHOMBADYATTbHbIX
OYXOBHO- cucmem u 3KcrepmHbix 060/104EK; o6nacTy U 3a0aHWi Ans
HPaBCTBEHHOIO HaBbIKU /102U4ECKO20 MPOEKMUPOBAHUS | o "~ (oo oo MPAKTUYECKUX
pasBuTUA 6a3 3HaHuli npedmemHod obnacmu; Mogeny npeacTasneHms paGot
obyvarowmxcs B HasbIKU J1028U4eCcK0o20 3HaHMIA
y4ebHol 1 npozpamMmuposaHusi Ha sa3bike Visual 3 ﬂOHF;TMe 06 [oknag
BHey4eOHon Prolog) pns pelueHns npakTu4eckmx ) . ’
3KCMEepTHON cucteme coobLeHns
OesaTensHoCcTH 3a7a4 BOCMUTAHUA N OyXOBHO-
HPaBCTBEHHOrO Pa3BUTUS
oby4yaroLmxcs B yd4ebHonm n
BHEYy4eOHON AesATenbHOCTUN Ha
COOTBETCTBYIOLLUX CTyMNeHsAX obLero
obpasoBaHus.
1. Ba3oBble NOHATUSA KomnnekTbl
BnaneTs: MNWN. OcHoBHblE I/IH,D,VIBM,D,y?ﬂbeIX
— HaBblkaMW NMOCTAHOBKM LIENN Hanpasnenns ananv A
’ nccnegoBaHusa B NpPakTU4yecKkmx
¢bOpMYNMPOBKM 33013 U obnactn UW. paboTt
NPOrHO3MPOBAHNSI LyXOBHO- 2 CUCTEMbI 3HAHWI.
HPABCTBEHHOTO pasBITIA 1 Mogenu npeacrtaBnexHnst | Pa3HOypOBHEBbIE
BOCMUTaHMSA NMNYHOCTK 0BYyyatoLerocs SHAHWIA 3o0aHNS
(BOCNMTAHHUMKA). 3 HOHF;TVIe 06
3KCNepTHOW cUCTEME TecThbl
MpomexyToyHas aTrecTaums — 3a4€T Komnnekt KM
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19.2 OnucaHue KpuTepveB M LIKanbl OLeHUBaHUA KOMMNEeTeHUUN (pe3ynbTaToB OOy4YeHus) npwm
NPOMEXYTOYHOW aTTecTauum

Ana oueHnBaHMa pesynbTaToB OOy4eHMS Ha 3a4eTe UCMNONb3YTCA Creaylolne nokasaTenu
(8YHbI 13 19.1):

1) 3HaHWe OCHOB OUCUMMIVHBLI (OCHOBHbIE MOHSIMUS UCKYCCMBEHHO20 UHMmMeriekma,; mMooesnu
npedcmasreHusi 3HaHUl; OCHOBHbIe MpueMbl U MPUHUUbI JI02U4ECKO20 Mpo2pamMMupo8aHUus;
CuHmakcuc ssbika Prolog; npuHyunsl pa3pabomku u co30aHusi 3KCriepmHbIX cucmem u
aKcrepmHbIx 060/104€EK);

2) yMeHUe CBsA3bIBaTb TEOPUIO C MPAKTUKOMN;

3) HaBbIKM NOrMYEeCKoro NporpamMmmMmpoBaHns Ha s3bike Visual Prolog.

[ns oueHnBaHuA pesynbTaToB 06y4eHUs Ha 3a4eTe UCMomnb3yeTcs — 3a4TEHO, He 3a4TeHO

CooTHoLLeHue n0Ka3aTene|7|, KputepueB 1 LKasrbl OUueHNBaHUA pe3yrnbTaToB O6y‘-IeHI/IFI.
YpoBeHb
ccopmmpoBaH LLikana oueHokK
HOCTU
KOMMEeTeHLNN

KpMTepI/II/I OLlEeHNBaHNA KOMNETEHUUIN

Obyyarowulicsi 8 nonHoU Mepe enadeem meopemu4ecKuMU 0CHO8aMU
AucyunnuHbl, crnocobeH Ummocmpupo8ams omeem npumMmepamu,
akmamu, daHHbIMU Hay4HbIX uccriedosaHull, MPUMeHsIMb
meopemuyeckue 3HaHus 07151 102U4ECKO20 MPoepaMMUpO8aHUsT Ha
sa3bike Visual Prolog munoebsix 3aday u rpakmudyeckux 3adaHuli bonee
8bICOKO20 YPOBHSI CIIOXHOCMU

lNosbiweHHbIl
YPOBEHb

nim
Obyuyarowutica enadeem meopemu4yecKuMuU OCHo8aMu OUCUUNIIUHBI,
criocobeH unmrcmpupogams omeem ripuMmepamu, chakmamu,
MPpUMEHsIMb meopemu4ecKkue 3HaHUs 071 J102U4ECKO20
rnpozpammuposaHusi Ha s3bike Visual Prolog murnoebix 3aday

nim
Obyyarowuticss Hacmu4HO eriadeem meopemu4ecKuMu OCHo8aMUu
OucyunuHbl, UHo20a 3ampyOHSemcs unIlcmpuposams omeem
npumepamu, chakmamu, He eceeda criocobeH NpuUMeHsImMb
meopemuyecKkue 3HaHus 05151 JI02U4eCK020 rpo2paMmMuUpo8aHus Ha
sasbike Visual Prolog munosbsix 3aday
Obyyarowutica deMoHCmMpuUpyem ompbI8OYHbIE, hpacMeHMapHbIe
3HaHus, dorlyckaem 2pybbie owubKu npu peweHuu muroebix 3aday - He 3aumeHo
nubo He umeem ripedcmasneHusi 0 crnocobe Ux PeweHus.

ba3sosnbili
yposeHsb 3aumeHo

lMopozoeniti
ypoB8eHb

19.3 TunoBble KOHTpONbHbLIE 3afaHMA WU WHble MaTepuanbl, Heobxoaumble AnNA
OLIeHKM 3HaHWW, YMEHUW, HaBbIKOB U (UNU) onbiTa AeATENIbHOCTU, XapaKTepu3syrowue
atanbl ¢opMMpoOBaHUA KOMNETEHUMA B Mpouecce OCBOEHUA obpa3oBaTenbHOM
nporpamMmmbi

19.3.1 MepeyeHb BONPOC K 3a4€TY:

1. Ba3oBble NOHATUSA UCKYCCTBEHHOIO UHTEMMEKTA.

2. Pabora co ctpokamu B Visual Prolog (HekoTopble cTaHOapTHbIE npeauvkaThl).

3. Wctopus passutua MM n ocHoBHbIE HanpaBneHns uccnegoBaHui B obnactn A

4. CocrtaBHble 06bekThl B Visual Prolog: aepesbs.

5. ®unocodckne acnektbl npobnembl NN (BO3MOXHOCTb CyLleCcTBOBaHUA, 6Ge30nacHOCTb,
NoOSIe3HOCTh).

6. CocTtaBHble 06bekThl B Visual Prolog: cnvcku.

7. WnHtennektyanbHble cucteMbl. OTNMYnNS 3HaHU OT AaHHbIX. CBOMCTBA 3HAHUN.

8. OpraHnsaums UUKNoB: peKypcus.

9. CTpyKkTypa 1 QYHKUMN NHTENNEKTYaNbHbIX CUCTEM. PasHOBUMAHOCTU MHTENNEKTYaNbHbIX CUCTEM.

10. YnpaBneHue nomckom ¢ Bo3BpaTtom (npegukatbl ! u fail).

11.Mogenu npegctaesneHuss 3HaHun. CemaHTudeckne ceTu. [loCTOMHCTBA UM HegocTaTKu

CEMaHTUYECKMX CeTemN.
12. Mowuck ¢ Bo3BpaTtom B Visual Prolog.



13.MpeactaBneHe 3HaHUM Ha ocHose dpenmoB. CTpykTypa dperimoB. Cuctembl ppernmMoB.
[locTonHCcTBa U HegocTaTku openmMoBOro NpeacTaBneHUs.

14. CtpykTypa nporpammbl Ha Visual Prolog n ctaHgapTHble TUMbl 4aHHbIX.

15. Jlornyeckme mogenu npegcraBrieHnsa 3HaHWN.

16. MNMpeankatbl 1 nepemeHHble B Visual Prolog.

17. TpoAyKUNOHHBbIE MOAENU npeacTaBneHns 3HaHui. [JoCTOMHCTBA M HeOOoCTaTKM NPOaYKLMOHHON
Mogenu.

18. MNpeanoxeHus: dakTbl 1 npasuna s3bika Visual Prolog. 3anpocsl (uenu) B Visual Prolog.

19. SkcnepTHbIE CUCTEMBI. APXUTEKTYPa COBPEMEHHbIX SKCMEPTHbLIX CUCTEM.

20. MNMpoueaypHbIN 1 AeknapaTUBHBIN CMbICA NporpamMmbl Ha [Nporore.

21. MNpumep co3gaHnsa SKCNEepPTHOM CUCTEMBI.

22. CpaBHUTENbHAs XapaKkTepucTuka AekrnapaTuMBHbIX U MpoUedypHbIX S3bIKOB MporpamMmMmUpoOBaHUs.
OcHOBHbIe OTNNYMs, 06NacTN NPUMEHEHMS.

19.3.2 KomnneKkTbl 3agaHuMin ansa npakTM4ecknx pabor
He npegycmoTpeHsb!

19.3.3 KomnnekT TecToBbIX 3a4aHUN
1. Asbik Mponor asnseTtca
+aeknapaTnBHbIM SI3bIKOM NPOrpaMMmnpOBaHuS
-npoueaypHbIM A3bIKOM NPOrpaMMUpPOBaHNS

2. B lNMponore npaeuno, cocrosilee TONbKO U3 NepBON YacTu Ha3bIBaETCS:
+aKkTom

-BONPOCOM

-npegukaTom

3. B lNponore BmecTo cnosa and ncnosnb3yeTcs
+3anaTaqa

-OBoeToumne, Tupe

-TOYKa C 3ansaTon

4. Pasgen, B KOTOpPbI 3aHOCATCS (aKTbl M NpaBunia, M3HadanbHO M3BECTHbIe, Ha3blBaeTCs:
+clauses

-predicates

-domains

-goal

5. HenpoHsbl, NpyH1MatoLwmne curHanbsl OT OAHUX HEMPOHOB Y NepeaaroLLmne opyrum HempoHam,
Ha3bIBaOTCA...

-peuenTopbl

+BHYTPEHHME HENPOHDI

-pearnpyroLime HeMpoHbI

6. CeTb n3obpaxxeHHast Ha PUCYHKe SIBNSETCA. ..
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-OQHOCITONHOWM
-ABYXCOVHON
+TPEXCONHON

-4eTbIPEXCITONHON

7. OCHOBHbIM KOMMNOHEHTOM 3KCMEPTHOM CUCTEMBI SIBNSIETCA...
-610K NPUOBpPETEHNS 3HAHUIA
-UHTEepdenc



+6a3a 3HaHU

-nogcuctemMa o0bsACHEHUN
-cucuTeMa fiormyeckoro Belbopa
-0a3a gaHHbIX

8. basa nHTennekTyanbHON CMCTEMbI, KOTOpPas COAEPXKNUT 3HAHNA O caMmon cebe HasbiBaeTcs...
+6a3om MmeTasHaHumn

-Oa3on uenen

-6a3on npouenyp

-6a3on npaswun

-6a3on dakToB

-6a301 3aKOHOMEPHOCTEMN

9. brnok peliaTtensi, KOTOPbI OTBEYAET 3a peLleHre 3a4ad pacyeTHO-NOrM4YeCcKoro 1 anropuTMMYecKoro
TMNa,HasblBaeTcs

-6110KOM NNaHMpoBaHusA

+BnoKom pyHKUMOHarbHbIX NpeobpasoBaHuii

-6nokom OeAekTUBHOIO BbiBOAA

-6110KOM MHAYKTUBHOIO BbiBOAA

10. /3 nepeyncrieHHbIX KOMMOHEHT MHTENMNEKTYyannbHON CUCTEMbI BbiDEpETE Te, KOTOPbIE peanunayroT
byHKUMM 0OLLEeHMS.

+eCTEeCTBEHHO-A3bIKOBOM MHTEPdENC

+peuenTopbl

+adphekTopbl

-MOHUTOP 6asbl 3HaHWUN

-MOHUTOP peluaTens

11. Mogenb npeacrtaBneHnda 3HaHun, |/|306pa>|<eHHaﬂ Ha PUCYHKE Ha3blBaAETCA...
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+CeMaHTUYECKON CETbIO
-NPOaYKLMOHHON MOAESbIO
-fIorM4yeckomn Moaernbo
-bperimom

12. VIHTennekTom, B TEOPUUN UCKYCCTBEHHOIO MHTENNEKTa, Ha3blBaeTCs. ..

+CNoCcoBHOCTL MO3ra pellaTtb MHTeNNekTyanbHble 3a4aym nyTem npuobpeTeHuns, 3anoMmHaHUs 1
LileneHanpaeneHHoro npeobpa3oBaHus 3HaHWI B NpoLiecce 0by4eHust Ha onbiTe

-CnocoBHOCTb Mo3ra peLlaTb 3a4aqv nyTeM npuobpeTeHns 1 LeneHanpasneHHoro npeobpasoBaHus
3HaHWUI B npouecce 0by4yeHns Ha onbiTe

-cnocoBHOCTb MO3ra peLlaTb MHTENeKTyarnbHble 3a4a4un nyTeM npuobpeTeHunsi, 3anoMmMHaHus u
LieneHanpaBneHHoro npeobpasoBaHUsi AaHHbIX B NpoLecce 0by4yeHUst Ha onbiTe

13. Pasgen, B KOTOpoMm hopMynupyeTcsa HasHayeHue cos3gaBaemMon nporpammbl Ha a3bike [Nponor,
Ha3blBaeTCS...

+predicates

-domains

-clauses



-goal

14. B lNponore gaHHble, KOTOPblE NMPMHMMAIOTCA 3a UCTUHY U HE TPeBbYIOT AoKa3aTenbCTBa,
Ha3bIBalOTCH...

-npasunamu

+dakTamu

-NpeanoXeHnamMu

15. MNpouecc BbipaboTKM B HEKOTOPOW CUCTEME TOM UITM MHOW peakuum Ha rpynnbl BHELLUHUX MOEHTUYHbIX
CUrHanoB nyTeM MHOroKpaTHOro BO34eNCTBUSA Ha3blBaeTCA

-caMmooby4yeHnem

+06yyeHnem

-aganTauunen

16. MpeaukaT, KOTOPbIN BKIMKOYAET NOUCK C BO3BPATOM MPU €ro OTCYyTCTBUM, Ha3biBaeTCs
-oTceveHnem

+fail

-repeat

17. Cekumsa B KOTOPOW OMUCLIBAKOTCS HECTaHOAPTHbIE AOMEHbI HA3bIBAETCS. ..
-Predicates
+Domains
-Clauses
-Goal
Kputepun oueHku pesynbTaTta
Kaxxpoe npaBunbHO BbINONHEHHOE 3aaaHne — 1 6.
«5» — 15-17 6annos, «4» — 11-14 6annos,
«3» — 8-13 bannos, «2» — 0-7 6annos

19.3.4 NepeyeHb 3agaHNi onsi KOHTPOJbHbIX padoT
Tema «3HaKOMCTBO C OCHOBaMM fiorm4yeckoro nporpammuposanus (Prolog)»
CopepxaHue otyeTa:

— Ha TutynbHOM nucTe ykasaTb HOMEpP 3a4E€THOWM KHUKKK, CreunanbHOCTb, Kypc, rpynny, ®UO;

— 3apaHue;

— HapucoBaTb 4epeBO POACTBEHHbIX OTHOLLIEHWN;

—  WCXOOHblE TEKCThl;

— BbIBOAbI N0 paborTe.
3apaHue (TMNoBoe):

Ncnonbays npeavkarhbl parent (symbol, symbol), man (symbol), woman (symbol),

married (symbol,symbol), 3anucatb dakTbl, onuckiBalowme Bawy cembio. 3anucaTb 8 npasun

BbIBOAA ANs NMtobbIX POACTBEHHbIX OTHOLIEHW B Ballen cembe (Hanpumep: Matb, OTeL, cecTpa,

OpaT, nnemMsHHMUA, NNEeMSaHHUK, TeTd, O9A44, BHyYKa, BHyK, 6abylwika, gefnyuika, OBOHOpOAHas

cecTpa, 4BOPOAHbIN BpaTt u T.4.).

Mpwn oTnagke nporpammbl U3y4nTb U UCMOSNb30BaTb BO3MOXHOCTW TPACCUPOBKMN.

Hanncatb nporpammy 6e3 ncnonb3oBaHus BHyTpeHHen uenu (6e3 cekumm GOAL).

Bo Bcex npounx nporpammax UCNosb3yeTcA BHYTPEeHHAS uenb (B cekunn GOAL)

MeToauuyeckue ykasaHus

Kak npaBuno, nporpamma Ha [lponore cocTouT M3 ABYX NPOrpamMMHbIX CEKUMWR: CceKuum
npeaukatoB PREDICATES u cekunn npeanoxenun CLAUSES.

B cekunn PREDICATES onucbiBaloTca cOOCTBEHHblE npeaukathl. OnuMcaHue npeankaTos
3aKMYaeTca B UX MEPeYMCreHUN C yka3aHMem [OOMeHOB (TunoB) WX aprymeHToB. CTaHaapTHble
npeavkaTbl 06bABNATL He TpebyeTca. PopmaT 06bABNEHUA NpeankaTa:

predicate_name (argument_domain_1, argument_domain_2, ..., argument_domain_n)

B cekuun CLAUSES nowmewatoTca npennioxeHms — dakTbl M nNpaBuna, CocTaBnswowune
nporpammy. Bce npeanoxeHus ans ogHoro npeaukata [OMMkHbl OblTb  crpynnupoBaHbl. Kaxpgoe
npeanoXeHne 3akaH4nMBaeTcd Toukon. PopmaT 3anmcu NpeasioKeHUn:

fact(object_1, object_2, ..., object_n).

rule(Var_1, Var_2, ...,Var_m):—subgoal_1, subgoal_2, ..., subgoal_k.



[na oTtnagkym nporpaMMbl MOXHO MCMOSib30BaTb BO3MOXHOCTUM TpacCcUpoBKW. TpaccupoBka
MO3BOSISAET B NOLLArOBOM PEXMME NPOCNenTb NPOLECC HAXOXKAEHUS PELLEHUS.

Ona Toro 4tobbl BKMYUTL TPACCMPOBKY, MOXHO MNEPBON CTPOKOW MpOrpaMmMmbl MOMECTUTb
avpektusy trace. [nd nowaroBOro BbINOSIHEHWUS NPOrpaMMbl B pPeXMME TPacCUPOBKM UCMNONb3yeTcs
knaesuwa F10.

Mpn paboTe B pexume TPacCUMPOBKM BCA TeKywas WHopMauusi MosIBNSIETCA B OKHE
TpaccupoBku Trace.

Coo06LeHns B OKHE TPACCUPOBKM MOTYT ObITb CriegyoLmnmu:
CALL - BbIBOg MMEHM LENUN N 3HAYEHWI ee NapaMeTpoB;
— FAIL — BbIBOO UMEHUN HEyAa4yHO 3aBEpPLUMBLLUENCA LIENW;
REDO - BbiBOA COO6LLEHMS O TOM, YTO NPOM3BEAEH MOUCK C BO3BPATOM;
RETURN — BblBOA MMEHW yOgayHO 3aBepLUMBLUENCS LEenn U 3Ha4YeHUn ee napamMeTpoB (CMMBOS
MoKasbIBaeT, YTO CYLLECTBYIOT ApYrne peLleHuns).

*

Mpumepbl BbINONHEHUA 3a4aHUm
PEKYPCUA

PREDICATES
factorial (integer, integer)
CLAUSES
factorial (0, 1):- L.
factorial (N, Factorial_N):- M=N-1, factorial (M, Factorial_M),
Factorial_N=Factorial M*N.
GOAL
write  (“Ona  kakoro uucna Bbl  xotTute Hantm  cpaktopuan? ), readint  (Number),
factorial (Number, Result), write (Number, “I=", Result).

Mpumep XBOCTOBOW peKypcum
PREDICATES
counter (integer)
CLAUSES
counter (N):- N>0, !, write (“N=", N), nl, New_N=N-1, counter (New_N).
counter (N):- write (“OTpuuatensHoe N=", N).
GOAL
counter (1000).

Mpumep HEXBOCTOBOW peKypcum

PREDICATES
counter (integer)
check (integer)
CLAUSES
counter (N):- check (N), write (“N=", N), nl, New_N=N-1, counter (New_N).
check (N):- N>0, write (“lNonoxwutensHoe ).
check (_):- write (“OTpuuaTtensHoe ).
GOAL
counter (1000).

HOACHET Yyucna aziemMeHToB CNUCKa Uan, Apyrumm cnosamm, onpeageneHume oanHbl CNUCKa.

DOMAINS

intlist=integer”

PREDICATES

list_length (intlist, integer)

CLAUSES

list_length ([ ], 0):- .

list_length (List, Length):- List=[H | T], list_length (T, Length_T), Length=Length_T+1.
GOAL

listlength ([1, 2], Length), write(“Length=", Length).

NoanemeHTHbIN BbIBOA, AepeBa, B y3/1aX KOTOPOro XpaHATCA uesblie Yucna,



Ha 3KpaH

DOMAINS

treetype=tree (integer, treetype, treetype) ; empty

PREDICATES

printtree (treetype)

CLAUSES

printtree (empty):- I.

printtree  (tree  (Root, Left, Right)):- write (Root), write (* ~ 7), printtree (Left),
printtree (Right).

GOAL

printtree (tree (5, tree (2, tree (-1, empty, empty), tree (4, empty, empty)), tree (9, tree(7, empty, empty),
empty))).

Pesynbrat paboTbl nporpammbl 06xo4a AepeBa «CBEPXY BHU3»:

5~2~—1~4~9~7~

CoNIORLN A

19.
nn
20.
21.

19.3.5 Tembl KypCcOBbIX paboT
He npegycmoTpeHbl

19.3.6 Tembl pechepaToB (4OKNafoOB, COOOLLEHUN)
NcTopusa pasBuTUSA MCKYCCTBEHHOMO MHTEMNMEKTa.
Bo3MOXeH N NCKYCCTBEHHbIN UHTENMEKT.
MblILWnNeHne N NCKYCCTBEHHbIN MHTENIEKT.
CoBpemMeHHast Hayka U UCKYCCTBEHHbIN UHTENMEKT.
dunocodckne acnektsl Nnpobnemsl cuctem UM (BO3MOXHOCTL CyLLLeCTBOBaHUSA, 6e30MacHoOCTb,

OnEe3HOCTD).

McKycCTBEHHBIN MHTENMEKT — HacToswee n dyayuiee.
KnbepHeTunka n cosHaHue.

Mpobnema oby4eHns1 pacno3HaBaHus 06pa3oB.
YCTPONCTBO HEMPOHHbLIX CETEN.

MpyMeHeHne HENPOHHBbIX CETEMN.

. PacnosHaBaHune obpa3sos. lNoHaTMe obpasa. [Npobnema obyyeHusa pacnosHaBaHusa obpasos (OPO).

"eomeTpuyeckmin nogxon Kk oby4yeHuio pacnosHaBaH1s obpasos.

CTpyKTYpHbIN Nnogxon K obyyeHuto pacrnosHaBaHusa obpasos.

O6y4yeHne n camoobydeHne. Agantaumsa n obyyeHue.

HenpoHHble ceTw.

OOHoCNoMHbIE HEMPOHHLIE CETMU.

MHoOrocnorHble HEMPOHHbIE CETU

O6y4yeHne NCKyCCTBEHHbIX HEMPOHHBLIX CETEN

MepcenTtpoHbl. [NepcenTpoHHas npegctasnsemocTb. NMpobnema gyHkumm NCKIMTKOYARKOLLENO

n.

JInnenHas pasgenumocTb. NpeogoneHne orpaHNYeHnst MIMHEHON pa3aenuMoCTH.
O6yyeHune nepcenTtpoHa. AnNroputM 06y4eHnss O4HOCIOMHOIO NepPCenTPOoHa.

19.3.7 KomnnekTt 3agaHuin gna nabopatopHbIX paboTt

Na6opaTopHasn pa6oTta Ne1
CospaHue npocTtenwmnx npoektoB B cpeae Visual Prolog
Cpepaa Visual Prolog: ocHOBHbIe NOHATUSA, MHTEepcpenc.
Prolog siBnseTca €3blkOM, OCHOBaHHbIM Ha mnporpammupoBaHun normkn (PROgramming in

LOGic). BmecTto pgetanbHbIX WHCTPYKUWA, NpeanucbiBaloWMX Kak pewaTtb Ty WAM WHYIO 3ajdady,
nporpaMMncT Ha a3blke Prolog yaenset OCHOBHOE BHUMaHWE ONUCaHUIo 3a4a4u.

B cpepe Visual Prolog wucnonb3yetcd noaxod, MOMNyYMBLUMIA Ha3BaHWe «BU3yarbHOe

nporpammmnpoBaHne», Npu KOTOPOM BHELLHWIA BUA M NOBeAeHWe NporpamMm OnpeaensitoTcs ¢ NoMOLLb
cneumanbHbIX rpadUYecknx CpeacTB MNPOEKTUPOBaHWS 06e3 TPaaULUMOHHOIO MPOrpamMMUPOBaHMS Ha
anropuTMUYECKOM SA3bIKe.



Visual Prolog aBTomMaTnanpyeT NOCTPOEHME CIIOXHbIX Npouedyp 1 ocBoboXgaeT nporpammMmucTa
OT BbINOMHEHUs  TpuBManbHbiX onepauun. C nomowbto Visual Prolog npoektupoBaHue
nonb3oBaTenbCKOro MHTepdenca U CBA3aHHbIX- C HAM OKOH, OManoros, MeHI, NMMHUN yBeOOMITEHUI O
COCTOSIHUAX U T.4. npousBoauTcs B rpadudeckon cpege. C co3gaHHbIMM o6bekTamn cpasy xe MOoryT
pabotatb pasnuyHble Kogosble JkcnepTbl (Code Experts), koTopble Mcnonb3yloTca ansd reHepauum
6a30BOro M pacwuMpeHHOro KOoAoB Ha s3blke Prolog, Heobxogumbix Ans obecneyveHnss wux
OYHKLMOHMPOBAHMKS.

B Visual Prolog BxoasaTt nHtepaktuBHasa cpefa BuayansHoun paspabotku (VDE — Visual Develop
Environment), KkoTopas BKMYaeT TeKCTOBbIA W pasnuuHble rpaduyeckme  pedakropbl,
WHCTPYMEHTanbHble CPeAcTBa reHepauum Koaa, KOHCTpyupylowme ynpasnstowyto noruky (Experts), a
TaKkke SABNALWMIACS pacluMpeHnem sa3blka MHTepdenc BusyansHoro nporpammuposanus (VP — Visual
Programming Interface), lNMponor-komnunsatop, Habop pasnuyHbIX NOAKYaeMbix bannoB n GUGNMOTEK,
penakTop cBs3en, hannel, cogepxalume npMmepbl U NOMOLLb.

Visual Prolog noggepxuBaetca pasnuyHbimm OC, B ToM umcne MS-DOS, Bcemu Bepcusmu
Windows, a Takke HEKOTOpPbIMU OPYrMMK cucteMamu, Tpebyrowmmmn rpadnyeckoro nosib3oBaTeNbCKOro
UHTepenca.

3anyctute Visual Prolog. Ons atoro HaxmuTe kHonky [lyck, BbibepuTe B MEHI MNyHKT
Mporpammbl, aanee nyHkT Visual Prolog 5.2 Personal Edition 1 B nosBuBwiemMca NogMeHI0 — NyHKT
Visual Prolog.

MHuTepdenc Visual Prolog BkntoyaeT: rnaBHOE MEHI0, MaHenb WHCTPYMEHTOB, OKHO MpPOEKTa.
Ecnn Bo Bpemsa nocriegHero mcnonb3oBaHust cuctembl Visual Prolog Tam Obinl OTKPbITBIA MNPOEKT, TO
cucTeMa aBTOMaTUYeCKM BHOBb OTKPOET 9TOT NPOEKT.

Ha puc.1 mnsobpaxeH BHewHwun Bua cpedbl  Visual Prolog nocne 3anycka. B okHe npoekTa
oToOpaxatTcs MOAynM OTKPLITOro NpoekTa route.prj: karta.pro, route.pro, VPITools.pro.

_agﬁzmm

= route pro

% [ VFiTook po

Puc 1. Cpena paspabotku Visual P'rolog

JleBag naHemnb KHOMOK B OKHE MpoOeKkTa MO3BONSAEeT BbIOMpaTb HYXHbIA KOMMOHEHT MNpOeKTa:
MoAysfb, OKHO, MeH U T.4. C NOMOLLbIO KHOMOK MpaBol NaHenn BblOpaHHbIA KOMMOHEHT MOXHO
penaktupoBatb(kHomnka Edit), ynanate(kHonka Delete), a Takke nobaBnaTe HoBbIN(KHOMKa New).

MyHkT meHto File copgepxut komaHabl ons pabotel ¢ hannamu. YTobbl co3gaBaTtb HOBOE OKHO
pefakTupoBaHnd, MOXHO ucnonb3oBatb komaHgy File | New. OTa komaHga co3gacTt HOBOE OKHO
penaktopa c 3aronoskom "NONAME".

B wmeHio Edit npencraBneHbl komaHabl, NO3BONSALME peAaKTUpOBaTb TEKCT NPOrpamMmbl.
BCTpoeHHbIN pegakTop cUcTeMbl MO MHTepdency noxoX Ha OObIYHbIM TEKCTOBbIM peadakTop. MoxHo
NPon3BOANTL BbIPE3KY, KONMPOBaAHME N BCTaBKY TekcTa, onepauun OTmeHa/BoccTaHoBneHne, KoTopble
MOXHO aKkTuBmanpoBaTb M3 MeHo Edit. Takke meHio Edit nokasbiBaeT "ropaume knaeBuwmn", cBA3aHHbIE
Ons 3TUX OEeNCTBUN.

MyHkT meHo Project cogepxut komaHabl Ans paboTbl C NPOEKTOM: CO34aTb HOBbIA, OTKPbITh,
3anyctuTb U T.4. 3anyck NpoekTa Ha MCMNOSHEHWE BbLIMOSTHAETCA HaXaTueM KHonku <R> Ha naHenu
NMHCTpYMeHTOB (Mnun F9, nnu ¢ nomolubio komaHa meHto Project | Run).

KomaHgbl MeHio Options no3BoNsAOT BbINOMHATL HACTPOWKY MNPOEKTa, YCTaHaBnuBaTb
HeobxoanMble napamMmeTpbl.

Mporpamma Ha MPOJI0le cocTonT 13 NpeanoXeHnn, KOTopble MOryT ObITb hakTamu, NpaBuaMmm
unu 3anpocamun. Kak npaesuno, nporpaMmma COCTOUT M3 YeTbIpeEX pa3aenos.

DOMAINS — cekuma onucaHus gomeHoB (TunoB). Cekuns NpUMEHAeTCsl, ecnu B nporpamme
NCNONb3YTCHA HECTaHAAPTHbIE JOMEHbI.

PREDICATES - cekumsi onucaHua npegukatoB. Cekums NpUMEHSIeTCsl, ecrniv B nporpamme
NCNomnb3yTCA HECTaH4apPTHbIE NpeauKaThl.



CLAUSES - cekuusi npeanoxeHuin. VIMEHHO B 3TOM CeKLMM 3anuCbiBaOTCA MNPEearoXeHus:
daKkTbl 1 NpaBuna BbIBOAA.

GOAL - cekums uenn. B aTon cekumm 3anncbiBaeTcs 3anpoc.

Cpepa Visual Prolog nossonset npotectupoBatb nporpammy 6e3 cosgaHuns npoekta. [ns atoro
ncnonbdyetcs ytunuta Test Goal. [loctaToyHo co3gaTb HOBbIM hbann, HabpaTb TEKCT nNporpaMmmbl U
aktmBmanpoBaTb Test Goal HaxatTmem kHomkn <G> Ha nMaHenu WHCTPYMEHTOB. ABTOHOMHO
ncnonHseMbln ann npu 3Tom He cosgaetcsa. Ytunuta Test Goal komnunupyeT TONMbKO TOT KOA,
KOTOpbIA  onpedeneH B aKTMBHOM OKHe pedaktopa (Kog B APYrMX OTKPbITbIX OKHax WM MoOynsix
NMPOEKTOB, €CNN OHWU ecTb, UrHopupytotcs). Test Goal HaxoanT ece BO3MOXHblE peLleHUs 3agayun 1
aBTOMATUYECKN BbIBOAUT 3HAYEHNS 8CeX NepeMEHHbIX.

Mpumep 1.

MmeeTcs 6asa gaHHbIX, cogepkawan cnegyowme akTbl:

poautens(Mnbsa, Mapuna).

pogutens(MapuHa, Upa).

poautens(EneHa, ViBaH).

poautens(Hukonawn, Npa).

poauntens(Onbra, Anekcen).

pogutens(MapuHa, Cawa).

poaoutene(Ceprei, NBaH).

OnpegenuTe:

1) BepHO nn, yTo MapuHa sasnseTca poautenem Caww;

2) BepHo nun, YTo Anekcen sesnsetca pogutenem Onbru;

3) kTo sABNAeTcs pebeHkom Hukonas;

4) kto pogutenu MeaHa;

5) Bcex pogutenewn n ux geten.

PeweHwue.

1. 3anyctute cpeny Visual Prolog. 3akpoiite OKHO MpoekTa (ecnM OHO OTKPbLITO) U OTKponTe
HoBbIn ¢hbann (File|New) (puc.2)

B nosiBuBLUEMCS OKHE HabepuTe TEeKCT nporpammbl, copepxawmin pasgensl: PREDICATES
(onucaHnue npeaukata podumens), CLAUSES (nepeuncnstorca nmetowmecsa dpaktol) 1 GOAL (3anpoc).

;E:Vlsual Prolog Licensed to Galina Kireeva [ _ (O] x]
File Edit Propct Puchase ‘web Option: ‘Window Help

EERE S EREE A

g noname. pro
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Puc.2. Pabo4yee okHO pegakTopa
DOMAINS
nms=string
PREDICATES
nondeterm  poguTens(Mms, UMS)
CLAUSES
poantens(nnbs, MapuHa).
poautens(mapuHa, upa).
poauTens(eneHa, UBaH).
poautens(HWKonan, npa).
poauTens(onbra, anekcen).
poauTens(mapuHa, cawa).
poauTenb(cepren, nBaH).
GOAL
poauTens(mapuHa, cawa) .

3anyctute u npoTecTupynte nporpammy ¢ nomoiibio komaHdbl Project | Test Goal (MoxHO
NCNonb30BaTb KHOMKY Ha naHenu nHcTpymeHtoB <G> nnu covetaHne knasuw <Ctrl>+<G>). PesynbTar
BbIMOJTHEHNSA MporpaMmMbl OyaeT BbiBEAEH B OTAENbHOM OKHE
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Puc.3. OkHo BbIBOAA pe3ynbTaTa

YkasaHue: nepeq cnegyowmm 3anyckoM NporpaMmmbl crieqyeT 3akpbiTb 3TO OKHO.

2. [Ins oTBeTa Ha BOMPOC. BEPHO nun, 4To Anekcen saBnsetcsa poautenem Onbri, U3MeHuTe
3anpoc:

GOAL

poauTenb(anekcen, onbra).

Mocne 3anycka nporpammbl (Project | Test Goal) 6ygeT nonyyeH oTBeT:

no

3. [Ina oTBETa Ha BOMNPOC: KTO ABnseTca pebeHkom Hwukonas, 3anuwunTe uensb:

GOAL

poguTens(Hukonam, X) .

Pe3ynbTart:
X=unpa
1 Solution

4. [ins oTBETa Ha BONPOC: KTO poauTenun MeaHa, ykaxxuTe 3anpoc:
GOAL
poauntens(X, neaH), pogutens(Y, neax), X<>Y.

PesynbTart:
X=eneHa, Y=cepren
X=cepren, Y=eneHa
2 Solutions

5. [Ina onpegeneHus BCeX poauTenen n ux geTen, sanuuure:
GOAL
poautens(X, Y).

PesynbTarT:

X=nnb4, Y=mapuHa
X=mapwuHa, Y=upa
X=eneHa, Y=nBaH
X=Hukonau, Y=upa
X=onbra, Y=anekceu
X=MapwvHa, Y=cawa
X=cepre#, Y=nBaH

7 Solutions

Mpumep 2

NmetoTca dakTel BUaa: podumernb(UMs, UMS) N XeHWUHa(ums).
a) CoCTaBWTb NPaBUNO Mame v onpegenntb, KTo Matb Mawm.
PelwieHue:

DOMAINS

nma=string

PREDICATES

poantens(Mms, Ms)

XEHLUMHa(Mms)

MaTb(UMA,nmS)

CLAUSES

poautens("MapuHa","VpuHa").

poautens("Enexa", "AHHa").

pogutens("Onbra”,"MapuHa").

pogutens("Onbra”,"TatbaHa").

poautenb("TaTteaHa","Kata").

(
(
¢
(



pogutens("AHHa", "Mawa").
xeHwwuHa("Onbra").
XeHwwuHa("Mawwa").
XeHwmHa("UpuHa").
xeHwwuHa("Enena").
xeHwuHa("AHHa").
XeHwwmHa("MapuHa").
XeHwmHa("TaTtbaHa ").
xeHwuHa("KaTa").
mMaTb(X,Y):-pooutens(X,Y), keHwunHa(X).
GOAL

maTb(X,"Mawa").

PesynbTart:
X=AHHa
1 Solution

b) coctaBuTb NpaBuno 6abywka v onpeaenuTb, KTo 6abywwka Mawwuuw.

PelwieHue:

DOMAINS

nvsi=string

PREDICATES

nondeterm poauTens(MMs,ums)

XeHLmnHa(nms)

nondeterm maTb(UMs1,MMS)

nondeterm 6abyLuka(nmsa,nms)

CLAUSES

poautens("MapuHa","Upuna").

poautens ("Enena", "AHHa").

pogutene("Onbra”,"MapuHa").

pogutens("Onbra”,"TatbsHa").

poautens("TaTeaHa","Kata").

pogutene ("AHHA", "Mawa").

xeHwuHa("Onbra").

XeHwwmHa( "Mawa").

XeHwmHa("UpuHa").

xeHwuHa("Enena").

XeHwuHa("AHHa").

XeHwmHa("MapuHa").

xeHwuHa("TatbsaHa ).

xeHwumHa("Kata").

maTb(X,Y):-poautens(X,Y)xeHwmHa(X).

6abywka(X,Z):-matb(X,Y),poautens(Y,Z).

GOAL

6abywka(X,"Mawa").

PesynbTarT:

X=EneHa

1 Solution

3ameyvaHue: KknYeBoe CNoBO nondeterm onpepensieT HegeTEPMUHWPOBAHHbIE NPeauKaThl,
KOTOpble MOryT coBepLuaTb OTKaT Ha3aj W reHepupoBaTb MHOXECTBEHHblE pelleHus. Takum obpasom,
ecnu 3ajadva npegnornaraetT BO3MOXHOCTb MOSyYEeHUS HECKOMbKO pelueHun, criegyet obbaBnsaTb
npeaukaTbl Kak HeAeTePMUHUPOBAHHbIE.

C) COCTaBWUTb NPaBUIIO BHYYKa W ONpeaenuTb, CKOMbKO BHyYeK Y Onbru n Kak nx 3oByT.

PelweHue:

DOMAINS

nvsi=string

PREDICATES

nondeterm pogutens(Umsa,ums)



XeHLwwmnHa(nms)

nondeterm matb(UmMA,MMs)

nondeterm 6abyLuka(nms,nms)

nondeterm BHyu4Ka(Mma,nms)

CLAUSES
poautens("MapuHa","Upuna").
poautens ("Enena”, "AnHa").

pogutens("Onbra”,"MapuHa").

poautens("Onbra”,"TateaHa").

pogutens("TaTbsHa","KaTta").
poautens("AnHa", "Mawwa").
XeHwmHa("Onbra").

xeHwwuHa( "Mawa").
XeHwwmHa("ipunHa").

xeHwwuHa("Enena").

xeHwuHa("AHHa").

XeHwwmHa("MapwuHa").

XeHwmHa("TaTbsaHa ).

xeHwuHa("Kata").

MaTb(X,Y):-poautens(X,Y),keHwmHa(X).
6abywka(X,Z):-matb(X,Y),poantens(Y,Z).
BHy4Yka(X,Y):-6abywka(Y,X)xeHwuHa(X).

GOAL

BHy4ka(X, "Onbra").

Pe3ynbTart:
X=WpwnHa
X=KaTsa

2 Solutions

3AOAHVA AN CAMOCTOATENLHOW PABOTHI

NmeeTca 6a3a aaHHbIX, cogepxaliasa cneayowme gakTbl:

urpaet (“Cawa”, gytoon).

urpaet (“KaTta”, TeHHuC).

urpaet (“Cawa”, TeHHUC).

urpaet (“Angpen”, dyTtbon).

urpaet (“Oner”, coytbon).

urpaet (“Onbra”, TeHHWUC).

urpaet (“KaTta”, Bonenbon).

urpaet (“Oner”, Bonendon).

XeHwuHa(“Kats”).

xeHwuHa(“Onera”).

MyxxynHa(“Cawa”).

My>xxinHa(“AHgpent”).

myxxdnHa(“Oner”).

a) ucnonb3yss umerlwmMecs @akTbl, COCTaBUTb HOBOE npaBwuio eoJsielibon _xeH(X) wn
onpeaenuTb BCEX XKEHLUMH, urpatoLmx B Bonenodon;

b) ncnonb3ysa nmerowmecs dakTbl, COCTaBUTb HOBOE MpaBurio goymbéosi_myx(X) n onpenenutb
BCEX MYXXUUH, urparowunx B pytoon;

C) Mcnonb3ysd umetowmecsa gakTbl, COCTaBUTb MNpaBurio meHHuc_napa(X,Y), nossonsioLlee
HanWTN CMELLAaHHY TEHHUCHYIO Napy (MyX4nHa+xeHwmnHa). Onpegenntb BCce Takue napbi.

Co3aaHue npocTermnx NpPoeKToB

CosgaHve npoekTa MO3BONSEeT MNPOTECTUPOBATb MNPMMEP Kak aBTOHOMHYK WCMOMHAEMYIO
nporpammy. [locne 3anycka npoekTa Ha WCMOSNHEHWEe co3daeTcs exe-thann, pabota KOTOporo
3aBepLUaeTcs nocrne rmepeo2o peLleHus, yaoBreTBOPSIOWEro pewweHnto 3agayn. 3anyck nporpaMmmbl B
3TOM pexume He obecneynBaeT aBTOMATUYECKUIA BbIBOS, 3HAYEHUIN NePeMEHHbIX, NO3TOMYy HEO6XoaUMO
Mcnonb3oBaTb CTaHO4APTHLIV NpeavkaT BblBoAa Write.



Mpumep.

3apgaHbl OTHOLLEHUSA-(haKThbI:

poauTens(“VBan”,"KaTa”).
“‘AHHa”,” Oner”).

poauTenb

poautens(“Oner”,”duma’”).

poauTenb

LI

”

pogutens(“Urops”,”"BaH”).

MyxxinHa(“‘duma”).
MyxumHa(“veaH”).
MyxumHa(“Uropw”).
MyxyunHa(“Oner”).
MyxxynHa(“Bukrop”).
XeHwwmHa(“Kata”).
xeHwuHa(“Onera”).
xeHwuHa(“AHHa").

(
(
¢
(

CocTaBuTb HOBOE OTHOLLEHME-NpaBuno ded(X,Y) n onpeaenuTb, KTO sABRsieTcs geayLikon Katu.
Co3sagatb NPOEeKT 1 NPOTeCTUpPOBaTh NMPUMEP Kak aBTOHOMHYIO UCTIOMHSEMY0 NporpaMmy.

PelweHue

1. 3anyctute cpeay Visual Prolog n cosgante HoBbi npoekT (Project | New Project),

(

(
poautens(“Urops”,”Onbra”).

(“Oner”,”"BukTop”).

(

akTmBuanpyetca okHo Application Expert (akcnept npunoxeHus).

2. Onpegenute nvsa npoekta (Primer) n 6a3oBbin katanor, Kyaa 6yaeTt coxpaHeH NpoekT

(Hanpumep, D:\VP\ Primer)

Ha Bknagke Target yctaHosuTe B none Ul Strategy napameTtp Easywin n HaxmuTte KHOMKy
Create ons cosgaHusa npoekta (puc.5):

Puc.5. YcraHoBku Ha Bknagke Target okHa Application Expert
3. Otkpowite okHo Compiler Options (Options | Project | Compiler Options), oTkponTte BKNaaky
Warnings 1 yctaHoBUTE Onuum KOMAMASTOpa AN CO34aHHOro NPOeKTa Kak ykasaHo Ha pucyHke (puc.6):

Application Expest H

Geneeal | Target | VI Options | Other Options | User Info | Help Maker |

Froject Mame: [Frmer
MName of NPR File: IPur.eu wpl

1 Support for Souce Control Systems and Mulipeogrammer Progects
¥ Mulipregrammes Moda

Name of PRI Fie:  [Frmerz

Base Divectory:  [0-WWFPiimer Bromse..

[ | garcsl | Hee |
Puc.4. OkHo Application Expert

Application Expert B

Generdl | TH'D!tl\-'F'I Dptions | Dther Options | Wses Info | Help Makes |

Flalform [windows32 =l

Ul Strategy

Taiost Type i =l

Main Program |P|dog ;I

| Craate I LCancel | Help |

Compiler Options [ x|
Code Genetationl Output | Warmings | Miscelaneous |

™ Suppress Al Wamings V' Duplicated Inchdes
[~ Treat Wamings as Enors [~ Mon Quoted Symbal:
Ma Allowed Watnings |25

— Defauk Predicate Type
£ Nondeterm ¥ | Unuisad Vaviables
f Delaim W' Urused Fredcates
(" Pracedue ™ Ureeachable Code

o | Corcel | Heb




Puc.6. YcTaHoBKKM onuui Komnunsitopa

Haxmunte OK.

4. B okHe npoekTa Bblaenute dann Primer.pro n oTkponte ero ns pegaktupoBaHus (4BOMHOWM
Lwen4yok nnm kHonka Edit)

dann ¢ pacwupeHmem .pro coaepxut cekumm PREDICATES, GOAL, CLAUSES. Honuwwnte
Heobxoaumble onpeaeneHna Tak, Ytobbl Nonyyunacb NnporpaMmma:

DOMAINS

nmsi=string

PREDICATES

poauTens(Mms,umsi)

XeHLwwmnHa(nms)

MY>XYMHa(UMS)

aen(mms, ums)

CLAUSES

poautens("NeaH","KaTa").

pogutens("AHHa","Oner").

pogutens("Oner","Ouma").

pogutens("Uropb","Onbra").

pogutens("Oner","Buktop").

poautens("Uropb","NBan").

myxumHa("OQuma").

MyxynHa("Mean").

MyxynHa("Urope").
myxumHa("Oner").

MyxumHa("BukTop").

xeHwuHa("Kata").

XeHwwmHa("Onbera").

XeHwmHa("AHHa").

aen(X,Z2):-pogutens(X,Y), poautens(Y,Z),

My>xxdmnHa(X).

GOAL

aen(X,"Kata"),write(X).

5. OTKOMIMNNPYNTE UCXOOHbIN KO NpuMepa 1 3anyCcTuTe ero Kak aBTOHOMHYIO UCMONHAEMYIO
nporpammy. ( Project | Run, nnu knasuwa <F9>, nnu kHonka <R>). Pe3ynbTaTt BbINONIHEHUSA NPOrpamMmbl
AOIMKEH 0TOBPa3nTbCS B OKHE:
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Puc.7. OkHo BbiBOOA pesynbTaTa

3AIAHMA ONA CAMOCTOATENBHOWM PABOTbI
HopaboTanTte UCXOOHbIN KO4 NpuMepa cnegyowmm obpasom:
1) nobaBbTe HOBOE NpaBuIo 6abywka v onpegenuTe, KTo ABnseTcs 6abyLLKoN;
2) pob6aBbTE HOBOE NMPaBWIIO BHYK 1 ONPeaennTe, KTo BHYK AHHbI;
3) nobaBbTe HOBOE NpaBuno 6pam v onpegenute, kto 6pat Anmel;
4) nobaBbTe HOBOE NpPaBWUIO cecmpa v onpeaenuTe, KTo cectpa MBaHa.

Na6opaTtopHasa paboTa Ne2
NMouck ¢ Bo3BpaToOM

lMouck ¢ eoszspamom (backtracking) — 3TO OAMH M3 OCHOBHbIX MPMEMOB MOUCKA pPELLEHUI
nocraeneHHon 3agaum B [MPOJIOle. BoinonHaa nouck, [MPOJIOI MoXeT CTOMKHYTbCS C
HeobxoauMOCTbI0 BblIGOpa Mexay anbTepHaTMBHbIMM MNyTsMW. Toraa OH CTaBUT Mapkep y MecTta
pa3Bunkn (Touyka oTkaTta) M BblOMpaeT nepByk noguenb. Ecnv oHa He BbinonHdaetcd, 1o MPOJION
BO3BpaLLaeTCs B TOUKY OTKaTa U NepexoauT K CriegytoLen noguenmu.

Cpepa Visual Prolog nossonsieT ucnonb3oBaTb OTNagYvMK AN MOWAaroBOro  BbIMOSTHEHWUS
nporpammbl. OTnagumk paboTtaet C OTKOMMUIIMPOBaHHbLIM KOAOM. B MCXOOHOM KoOe MOXHO CTaBUTb
TOYKM OCTAHOBAa M BbINOMHATL NporpaMmMy Mo waram. B pexunme nowaroBoro BbINOSHEHMS NpOrpamMMbl
MOXHO NMpOoCMaTpMBaTb 3HAYEHUSA NEPEMEHHbBIX N COAEPXKUMOE YTBEPKAEHHbIX (PaKTOB.



Mpumep

NmeeTca 6a3a aaHHbIX, cogepxallas gakTel Buaa omobixaem(umsi, 20p00), ykpauHa(20pod),
poccusi(2opod), npubanmuka(2opod). CocTaBuTb NpaBuUNo, NO3BOSAIOLLIEE ONpeaennTb, KTo oTabiXan
B Poccun.

MpocneanTb NOUCK peLleHna 3agayvm ¢ nomMmoLbo otnagyuka Visual Prolog n noctpouTs Lenesoe
AepeBo novcka ¢ BO3BpaToOM.

PeweHue:

1. Cospavte HoBbIN NpoekT (Project | New Project) n HabepuTte TeKCT nporpammbl:

DOMAINS

nms, ropog=string

PREDICATES

oTAbIxaeT(Ums, ropoa)

yKkpavHa(ropon)

poccusi(ropon)

npubanTtuka(ropon)

otabix_Poccusa(nms)

CLAUSES

oTabixaeT(sasha, antalia).

oTtabixaeTt(anna, sochi).

otabixaeT(dima, urmala).

oTabixaeT(oleg, kiev).

ykpanHa(kiev).

poccusi(sochi).

npubantuka(urmala).

otabiXx_Poccua(X):- otabixaeT(X,Y),poccusa(Y).

GOAL

otabix_Poccunsa(X),

write(X),nl.

3. CoxpaHute npoekT (Project | Save Project)

4. 3anyctute ero Ha ncnonHeHue ( Project | Run, unu knaesuwa <F9>, unu kHonka <R>).

PesynbTaT BbINONHEHWUSI NPOrpaMmbl:

anna

5. Mpocneante nouck 3aToro peLleHns ¢ nomoLlbio otnagymka(Debugger). Ons atoro:

a) sanyctute otnagyuk (Project | Debug);

6) B okHe oTnaguuka Bbibepute komaHay View | Local Variables (ons npocmoTpa TekyLimx
3Ha4YeHUN NEPEMEHHbIX);

B) HaxumanTte knasuwy <F7> (unu Run | Trace Into) onsa nowaroBoro BbINOMHEHWUS NPOrpaMmel,
TeKyluMe 3HavYeHus nepeMeHHbIX oTobpaxatoTcs B okHe Variables For Current Clause

L J primer. exe - Visual Prolog Debugger for Windows 32
Eile Edt Yiew Fun Wndow Hep

[L<[0] ] B (of

LPR2PRO

1%17 Insert
oTAExaeT(sasha, antalia)
orpexact{anna, soch).
oTarzaeTidima, umala).
oTRenaet(oleg, kisv)
vepanua(kiev).
poccrA(zochi)
npubantueafumala).
otguE_Poccna(i)-

otaexacT(l ),
- poccEa(Y). -

goal
arauz_Pocena(ll), H

write (30),0l -
1| »

[ [ I |
Pwnc.9. OkHo oTnagyvunka

Mownck peLLeHns MOXHO NpeacTaBUTb creayowmum o6pasom:



oTabix_Pocouna(X)

'

oTaLIxaeT(X,Y)

otgsixaeT(sasha, oTOsixaet(anna,
Xx=sasha ¥= X=anna %= sochi
poccua(antalia). | poccur(sochi).
HeT aa

Puc.10. LleneBoe aepeBo novcka peleHmns

3AIAHMA ONA CAMOCTOATENBHOWM PABOThI

1. Ba3a gaHHbIX cogepXuT criegyrowmne dakTbl:

yeriekaetca(“Kons”, rutapa).

yBrnekaeTca(“Ong”, ckpunka).

yBrnekaetca(“0uma’, nnaBaHbe).

yBrnekaetcA(“TaHs”, TEHHUC).

crnopT(nnaeaHbe).

CcnopT(TEHHUC).

My3_MHCTP(CKpuka).

My3_UMHCTp(rutapa).

a) COCTaBWTb NPaBWUIIO CMIOPTCMEH 1 ONPeaENnTb, KTO YBIeKaeTCsa CropTOM;

0) npocrneanTb 3a NOUCKOM PELLEHMS C MOMOLLIbIO OTNaaYmKa;

B) NOCTPOUTL LieneBoe AepeBO NOMCKa C BO3BPATOM.

YnpaBneHue nonckom ¢ Bo3BpaToMm: npeaukarsl fail u orceveHus.

fail — 370 TOXXAECTBEHHO-NOXHbIA NpeaukaT, UCKYCCTBEHHO CO34aloLuMn CUTyaLMilo Heychnexa.
Mocne BbINONHEHMS 3TOrO NpeaukaTa ynpasneHve nepegaeTca B TOUKY OTKata M NOUCK NPOAOmKaeTes.
Mcnonb3oBaHue npeankaTa fail nosBonaeT HanTh Bce pelueHns 3agadn.

UT06blI OrpaHMuYnTL NPOCTPAHCTBO MOMCKa U NpepBaTb NMOUCK PELLUEHU NP BbIMOMHEHUN KaKOro-
nubo ycnosus, Ucnonb3yeTca npegukat omcedeHuss (o6osHadvaetcs !), OgHaxabl npongs yepes
OTCeYeHMEe, HEBO3MOXHO BEpPHYTbCA Hasad, T.K. 3TOT MNpeaukaT sBNSAETCS TOXOAECTBEHHO-UCTUHHBLIM.
lMpouecc MOXET TONbKO NEPENTU K criegytoLlen NoaLenu, ecnn Takas UMeeTCs.

Hanpuwmep, p :- p1, p2, |, p3.

Ecnu gocturHyTel uenu p1 1 p2, To BO3BpaT K HAM A5 MOMCKA HOBbIX PELLUEHNI HEBO3MOMXEH.

Mpumep 1

basa paHHbIX copepxuT hakTbl Buaa: student(ums, kypc). Co3gatb MPOEKT, NO3BOMSIOLLNA
copmMmpoBaThb CNNCOK CTyAEHTOB 1-ro Kypca.

PeweHue:

PREDICATES

student(symbol,integer)

spisok

CLAUSES

student(vova,3).

student(lena,1).

student(dima,1).

student(ira,2).

student(marina,1).

spisok:-student(X,1),write(X),nl,fail.

GOAL

write("Cnuncok ctygeHToB 1-kypca"),nl,spisok.

Pe3ynbTaT BbINOMHEHUSA NPOrpamMMbi:

Cnucok ctyaeHToB 1-Kypca



lena
dima
marina

Mpumep 2

basa paHHbIx cogepxut daktel Buga father(name, name). CosgaTtb nNpoekT, NO3BOMSOLWMIA
onpenennTb KTO Yen oTel,

PeweHune:

DOMAINS

name=symbol

PREDICATES

father (name, name)

everybody

CLAUSES

father ("Masen", "MeTp").

father ("lMetp", "Muxaunn").

father ("lMeTtp", "MBaH").

everybody:- father (X, Y),

write(X," - aTo oTey",Y,"a"),nl,

fail.

GOAL

everybody.

Pe3ynbTaT BbINOMHEHUA NpOrpaMmmbl:
MaBen - ato oTey [eTpa

MeTp - aTo oTey Muxauna

MeTp - aT0 oTevy MBaHa

Mpumep 3
Co3pgaTb NPOEKT, peanusyoLnin XXene3HOAOPOXHbIN CnpaBoOYHUK. B cnpaBoyHMKe copepxutcs
cneayoLwas nHpopmaums o Kaxaom noesge: Homep noesna, NyHKT Ha3HaYeHUst U BpeMs OTnpaBrieHus.
a) BbIBECTU BCIO MHAPOPMALMIO N3 CNPaBOYHUKA.
PeweHue:
DOMAINS
noms=integer
p, t=string
PREDICATES
poezd(nom,p,t)
CLAUSES
poezd(233,moskva,"12-30").
poezd(257,moskva,"22-40").
poezd(133,armavir,"10-20").
poezd(353,armavir,"20-40").
poezd(353,adler,"02-30").
poezd(413,adler,"11-10").
poezd(256,piter,"21-30").
GOAL
write(" Pacnucanune noesgos"), nl,
write("Homep lMyHKT npunbbiTns Bpemsa otnpasneHns"),
nl, poezd(N,P,T), write(N," ",P," ",T),nl fail.
Pe3ynbTaT BbINONMHEHUs1 NpOorpamMmmbI
PacnucaHne noe3snos
Homep lNyHKT npubbITns Bpemsa otnpasneHus
233 moskva 12-30
257 moskva 22-40
133 armavir 10-20
353 armavir 20-40
353 adler 02-30



413 adler 11-10
256 piter 21-30

0) opraHn3oBaTb NOUCK Noe3ga No NyHKTY Ha3HaYeHWs.

PeweHue:

GOAL

write (" MNMyHKT HasHaueHus:"), ReadIn(P), nl,

write ("Homep Bpems otnpasnenus”), nl,

poezd(N,P,T), write(N," ", T), nl, fail.

KommeHTapun: Readln —ctaHgapTHbIV NnpeaukaTt BBOA4a CTPOKOBOMO 3HAYEHWS
Pe3ynbTaT BbINONIHEHMA NPOrpaMMbli

MMyHKT Ha3HayYeHus:armavir

Homep Bpemsa otnpaeneHns

133 10-20

353 20-40

B) BbIBECTN MHAOPMaLUIO O Noe3gax, OTNPaBALWMXCA B 3a4aHHbI BPEMEHHOW NMPOMEXYTOK
PeweHue:

GOAL

write(" Bpems otnpasnexus:"),nl,

write("c..."), ReadIn(T1),

write("go..."), ReadIn(T2), nl,

write("Homep IMyHKT Ha3HayeHusa Bpems otnpasneHus"),
nl,poezd(N,P,T), T>=T1,T<=T2,write(N," ",P," ", T),

nl, fail.

Pe3ynbTaT BbINOMHEHUA NpOrpaMmmbl
Bpewms oTnpasneHus:

c...10-00

no...15-00

Howmep lNyHKT HasHavyeHua Bpemsa oTnpasneHus
233 moskva 12-30

133  armavir 10-20

413 adler 11-10

Mpuwmep 4

NmeeTca 6a3a gaHHbIX, cogepxallan AaHHble O CnopTCcMeHax: uMsa v Bua cnopta. Onpegenvtb
BO3MOXHbl€ Napbl OQHOr0 U3 CNOPTCMEHOB-TEHHUCUCTOB C APYrMMW TEHHUCUCTaMMU.

PelweHue:

DOMAINS

nms,Bug_cn=string

PREDICATES

urpaeT(mmsa,Bug_cn)

cnuc_cnopTtc

CLAUSES

urpaet("Cawa",TeHHuC).

urpaet("AHsa",Bonendon).

urpaet("Oner",cpyt60n).

urpaet("Konsa",TeHHuc).

urpaeT("Cawa",dpyt60n).

urpaeT("AHapen", TeHHUC).

cnuc_cnoptc:- urpaet(X,TeHHuc),! urpaeT(Y,TeHHnC),

X<>Y,write(X,"-",Y),nl fail.

GOAL

write("Mapbl TeHHUCKUCTOB"),Nl,

cnuc_cnoprTc.

Pe3ynbTaT BbINOSIHEHMSA NPOrpamMMbl:



[Napbl TEHHUCUCTOB
Cawa-Kons
Cawa-AHgpen

Mpumep 5

CTymeHTy B 3aBMCMMOCTM OT HabpaHHOM B npoLecce o0yvyeHnsi cyMmbl 6annoB Z npuceanBaeTcs
KBanudukauus:

marncTp (M), ecnn 80<=Z<=100

cneumanuct (S), ecnn 60<= Z< 80

6akanaep (B), ecnun 40<= Z< 60

Heyaa4yHuk (N), ecnn 0<=Z< 40

CoctaBuTb nporpammy, KOTopas onpefenuT Keanudukaumio B 3aBUCUMOCTU OT BBELEHHOro
3HaveHusa Z

PeweHue:

[na pelwenns 3agayn coctaBum nNpaBumo grade, yctaHaBnmBaroLLee CBA3b MexXay KONM4eCTBOM
G6annoB (z) u keBanudwukaumen (r). MNMpaBunNo COCTOUT M3 HeECKONbkuX 4acten. [lepBble OBe 4acTu
obecne4ynBaloT NPOBEPKY HEAOMYCTUMbIX 3Ha4YeHMn Z C BbIBOAOM COOTBETCTBYHOLLEro COO6LIEeHMS.
OcrTanbHble YacTu NpaBuna onpeaensioT KBanugrkauuio B 3aBUCUMOCTUN OT 3HaYeHus Z.

DOMAINS

z=integer

r=string

PREDICATES

grade(z,r)

CLAUSES

grade(Z,"):-Z<0,!, write("HeBepHbin BBOA AaHHbIX!").
grade(Z,""):-Z>100,!,write("HeBepHbI BBOA, AaHHbIX!").
grade(Z,"M"):-Z>=80,!.
grade(Z,"S"):-Z>=60,!.
grade(Z,"B"):-Z>=40,.
grade(Z,"N").

GOAL

write("Z="), readint(Z), grade(Z,R),write(R).

KommeHTapun: readint — ctangapTHbIN Nnpegukat BBOAA LLENOYNCIIEHHOTO 3HAYEHUS
Pe3ynbTaT BbINOSIHEHMSA NPOrpamMmbi:

1-n cnyyan:

Z=88

M

2-n cnyyaim:

=65

-

e)

nyyam:

4-n cnyyan:
Z=110
HeBepHbI BBOA AaHHbIX!

3AOAHUA ONA CAMOCTOATENBbHOWM PABOTHI

1. Bbasa paHHbIX coaepXuT akTbl Buaa: OTAbIXaeT(umA, ropoa), YykpauHa(ropop),
poccusi(ropopa), XXeHLWMHa (MMSA), My>XUYMHa(Mms ).

a) BbIBECTU CMMCOK XEHLLUVMH, oTAbIXalwmx B Poccuu;

6) BLIBECTM CMMCOK MYXXYUH, OTAbIXaOLWMUX Ha YKpanHe.

2. Bbasa paHHbIX cogepXuT akTbl Buaa: KHura(aBTop, Ha3BaHue, WU3OATENbCTBO,
rog_usgaHus), ykpavmHa(ropogn).

a) BbIBECTU BECb CMUCOK KHU;

6) BLIBECTU CMMUCOK KHUI aBTOpoB [MyLiknHa n Yexosa;

B) BbIBECTW CMUCOK KHUT, N3OaHHbIX B n3gatensctee «lutep» He paHee 2000 roga.



3. CocTtaBuTb nporpammy, peanu3yloLlylo aBuacrnpaBOYHWK. B cnpaBo4vHuKe cogepxutca
crnepywowasi MHopMauma O KaxaoM pence: HOMep penca, MyHKT HasHadeHus, BpeMs BblfeTa,
OHU(exXeH., YeT, HeyeT). BoiBecTu:

a) BCIO MHOPMaLMIO N3 CIPaBOYHUKE;

6) nHdopmauuio 0 camoneTax, BblfieTaloWmMX B 3a4aHHbIA NYHKT MO YETHbIM OHAM;

B) MHCbOpMaLMIO O caMorneTax, BbINeTalLWNX eXXeQHEBHO HE MNO3XKE yKa3aHHOIrO BPEMEHU.

4. CocTtaBuTb MporpaMmmy, peanuayloLlyo reorpaduyeckni cnpaBovHMK. B cnpaBoyHuke
COAEPXUTCA criegyowas MHOpPMaUna O Kaxdow CTpaHe: Ha3BaHMe CTpaHbl, HasBaHWe CTOnuubl,
YMCMEHHOCTb HaceneHus, reorpacuyeckoe nonoxeHne (Espona unu Asus ). BelBecTu:

a) BCIO MHOPMaLMIO N3 CIPaBOYHUKE;

6) nHdopmauuio o0 cTpaHax, YNCIIEHHOCTb HaceneHns KOTOPbIX NpeBblaeT 3a4aHHOe 3HayYeHuE;

B) MHGOPMAUUNIO O €BPONENCKUX CTpaHaX, YMCNEHHOCTb HacereHusi KOTOpbIX He npeBbillaeT
3alaHHOE 3HaYeHue.

5. CoctaBuTb nporpammy, peanuaylollyio crnosapb. B cnoBape cogepxutcs cnegyrowlas
MHopMaumsa: CrioBO M ero nepeeon (pycckue M aHrnmunckme cnosa). Peanu3oBaTb BbIBOA4 BCEro
crnosapsi, NepeBof C PyCCKOro Ha aHrMUNCKUIA, C aHIMUACKOTO Ha PYCCKUIA (C HECKONBKUMU 3HAYEHUSAMN).

6. CocrtaButb nporpammy, peanuayrwyo TenedgoHHbIM crnpaBovHMK. B cnpaBoyHuke
coaepxuTcs cnegyrowas nHdoopmaumus o Kaxgom aboHeHTe: nmsa u TenedoH. PeannsoBaTb BbIBOL BCEN
NHopMaLmMm 13 cnpaBoYvHMKa, MOMCK TenedgoHa No MMEeHN, NOUCK MMEHN Mo TenedoHy

7. basza paHHbIX coaepXuT dakTbl Buaa: yYeHUukK(umsi, Knacc) n yenekaemcsi(umsi, xob6u).
CocTaBuTb Nporpammy, KOTopasi BbIBOOUT:

a) CMNCOK BCEX YYEHUKOB N NX YBNEYEHUS;

6) nogbupaeT 0AHOMY M3 YYEHUKOB yKa3aHHOrO Kracca, yBreKatoLweMycs KMHO, napy 13 apyrux
knaccos. BbiBeCTn BCe BO3MOXHbIe Nnapbil.

8. basa gaHHbIX coaepXuT dakTbl BUOa: yYeHuUK(umsi, knacc) n uzpaem(umsi, eud_crnopma).
CocTaBuTb Nporpammy, koTopas:

a) BbIBOAUT CMMCOK BCEX YHEHMKOB 3a[aHHOrO Kracca v Bug cnopta, KOTOpblM OHU yBIEKaoTCS;

0) nogbupaeT ogHOMY M3 YYEHMKOB YyKa3aHHOrO Kracca, urpawowlemy B ©6agMWMHTOH, mapy u3
Apyrnx knaccos. BbiBeCTn BCe BO3MOXHbIE Napbl.

NabopaTtopHasn pa6oTta Ne3
ApudmeTnyeckme BblYUCNEeHUNA
XoTta [Npornor He npefHasHavyeH ANSA pPeLleHUs1 BblMUCAUTENbHbIX 3aday, €ero BO3MOXHOCTU
BbIYUCIIEHUA aHaNOrM4yHbl COOTBETCTBYHOLLUMM BO3MOXHOCTAM TaKuUX $3bIKOB MPOrpaMMMpPOBaHUS Kak
Basic, C, Pascal.
B sasbike [Nponor mmeetca psa BCTPOEHHbIX (YHKUWA AONS BbIMUCIEHUA apudMeETUYECKNX
BblPa)KeHWU, HEKOTOpPbIE N3 KOTOPbIX NepeyncrieHsbl B Tabnuvue 1.
Tabnuua 1. MatemaTtnyeckune onepauun n doyHkuun B Nponore

X+Y Cymma Xun'Y

X=-Y PasHocTb X n'Y

X*Y MponsseageHne X n Y

XY HeneHne X Ha Y

XmodY OcrtaTok ot geneHus X Ha Y

XdivY LlenouncnenHoe genexHne X Ha Y

abs(X) AGcontoTHasa BennymHa uncna X

sqrt(X) KBagpaTHbIi KOpeHb 13 X

random(X) CniyyariHoe uucno B gnanasoHe ot 0 go 1
random(Int,X) CnyyanHoe uenoe 4mcno B guanasoHe oT 0 go Int
round(X) Okpyrnenue X

trunc(X) Llenas yactb X

sin(X) CuHyc X

cos(X) KocuHyc X




arctan(X) ApkTaHreHc X

tan(X) TaHreHc X

In(X) HaTypanbHbin norapupm X
log(X) Norapudm X no ocHosaHuio 10

Mpumep 1.
Bblumncnutb 3HaveHmne BolpaxeHusa Z=(2*X+Y)/(X-Y) onsi BBegeHHbIX X n'Y.
PeweHue:
PREDICATES
3Ha4_Bblpax(real,real)
CLAUSES
3Hay_BbIpax(X,Y):-X<>Y, Z=(2*"X+Y)/(X-Y),
write("Z=",2);
X=Y, write ("Oenutb Ha 0 Henb3a!").
GOAL
Write("X="),readreal(X),
Write("Y="),readreal(Y),3Ha4_sbipax(X,Y),nl.

KommeHTapun: readreal — npegukaT onst BBoga O4ENCTBUTENBHbLIX YNCES

Pe3ynbTaT BbINOSIHEHUA NPOrpaMMbl:
1-n cnyyan:

X=4

Y=4

Jenutb Ha 0 Henb3s!
2-1 cnyyan:

X=5

Y=2

Z=4

Mpumep 2.
Hantn muHumansHoe 13 AByx BBeAeHHbIX A u B.
PeweHune:
PREDICATES
min(integer,integer,integer)
CLAUSES
min(A,B,A):-A<=B,!.
min(A,B,B).
GOAL
Write("A="),readreal(A),Write("B="),readreal(B),
min(A,B,Min),write("min=",Min),nl.

Pe3ynbTaT BbINOJIHEHMA NPOrpaMMbil:
1-11 cnyyan:
A=5
B=17
min=5
2-n cny4vain:
A=35
B=18
min=18
3- cnyyan:
A=8
B=8
min=8



Mpumep 3.
Onpenenutb, ABNAETCS YETHLIM UIM HEYETHbIM CriyYanHbiM 06pa3oM BbibpaHHoe yncno ot 0 Ao
20.
PeweHue:
PREDICATES
chet
CLAUSES
chet:-random(20,X),write(X),X mod 2=0,
write(" - yeTHoe"),!.
chet:-write( " - HeweTHOE").
GOAL
chet.

Pe3ynbTaT BbINOJIHEHMA NPOrpaMmbil:
1-n cnyyan:

6 —yeTHOE
2- cny4van:

19 — HeyeTHoEe

3AIJAHUA ONA CAMOCTOATENBHOWM PABOThI
CocTtaBuTb NporpamMmmy OJisi BbIYMCNEHUS 3Ha4YeHUs BblpaxkeHnsa Y=(X2+1)/(X-2) onsi BBegeHHoro X.
CocTaBuTb nporpammy Ans BblYUCNEHUS 3HAYEeHNS BbipaxeHua S=2(X2+Y2)/(X+Y) ona BBeAeHHbIX
XnYy.
CocTaBuTb Nporpammy Ans BbIYUCIEHMS 3HAYEHUS BbipakeHust z=e*sinx +3Inx ans BBegeHHoro X.
CocTtaBuTb NporpaMmy Ansi BblYMCIeHUs: 3HadeHust BblpaxeHus y=In(lg(sinx+e*))ans sBegeHHoro X.
CocTtaBuTb NporpaMMy Ans BbIYUCIEHUS cpeaHero apuMeTUYecKoro AByX BBEAEHHbIX Ymcern.
CocTaBuTb Nporpammy Ans BblYUCIEHUS CpeaHEro reoMeTpU4eCcKoro AByX BBEAEHHbIX YMcern.
CocTaBuTb Nporpammy Ans NPoOBEPKU BBEOEHHOro HaTypanbHOro YMcna Ha YeTHOCTb.
CocTtaBuTb nporpaMmmMy Ans NPOBEPKM nonagaeT nv BBeAeHHOe Yncno X B 3adaHHbIi NPOMEXYTOK
[a,0].
9. CoctaBuTb Nporpammy ans Boibopa HaMMeHbLLEro U3 TpeX BBEAEHHbIX YMCer.
10. CocTtaButb Nporpammy Ans Bblbopa HanbonbLLero u3 Tpex BBe4EHHbIX Yncen.

N —
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JlabopaTopHas paboTta Ne4
Pekypcus

PekypcusHas npouenypa — aTo npoueaypa, BbidbliBatoLias cama cebs o tex nop, noka He byget
cobnoaeHo HeKOTOpOoe YCNOBME, KOTOPOE OCTaHOBUT PEKYPCUI0. Takoe yCnoBue Ha3biBaOT 2paHUYHbIM.
PekypcrBHOE npaBuno Bcerga cocToUT MO KparHen Mepe U3 ABYX YacTen, ofHa U3 KOTOpbIX ABNAETCA
HepekypcusHol. OHa W onpenensieT rpaHUYHOE yCroBMe.

B pekypcuBHOM npoueaype HeT npobremMbl 3anoMUHaHWS pe3ynbTaToB €€ BbIMOSTHEHUS, NOTOMY
4yTO Ntobble BbIMUCIIEHHBIE 3HAYEHMS MOXHO nepefaBaTb M3 OOQHOMO Bbi30Ba B APYron Kak apryMeHTbl
PEKYPCMBHO Bbi3blBAaEMOro npeaukata. Pekypcua sasnsietca 3¢deKTMBHbIM CMOCOOOM Ans peLleHust
3ajaud, cogepxalimx B cebe noasagady Takoro xe Tuna.

Mpumep 1.
Basa gaHHbIX copepxuT cneayowmne akTbl:
roditel(ivan,oleg).
roditel(inna,oleg).
roditel(oleg,dima).
roditel(oleg,marina).
CocTaBuUTb peKypCcUBHOE NpaBuIo nMpedok 1 onpeaenvTb BCEX NPeaKoB U X NOTOMKOB.
PeweHue:
DOMAINS
name=string
PREDICATES
roditel(name,name)
predok(name,name)
CLAUSES



roditel(ivan,oleg).

roditel(inna,oleg).

roditel(oleg,dima).

roditel(oleg,marina).

predok(X,Z):-roditel(X,Z). % HepekypcusHasi Yyacmb rpasuna

predok(X,Z):-roditel(X,Y), % pekypcusHas 4acmb rpasurna
predok(Y,Z).

GOAL
predok(X,Y),
write("Predok -",X," Ego potomok-",Y),nl.fail.

Pe3ynbTaT BbINONHEHUsI NPOrpamMmbiI:
Predok -ivan Ego potomok-oleg
Predok -inna Ego potomok-oleg
Predok -oleg Ego potomok-dima
Predok -oleg Ego potomok-marina
Predok -ivan Ego potomok-dima
Predok -ivan Ego potomok-marina
Predok -inna Ego potomok-dima
Predok -inna Ego potomok-marina

Mpumep 2. BoluncneHne dakropuana.

PeweHue:
PREDICATES
fact(integer,integer)
CLAUSES
fact(0,1):-1. % ®akmopuan Hynsi paseH eOuHuUue
fact(N,F):- N1=N-1, % ymeHbwaem N Ha eduHuuy,
fact(N1,F1), % ebiqucnsem chakmopuarn Ho8020 Yucna,
F=N*F1. % a 3amem ymHoxaem e2o Ha N
GOAL

write("N="),readint(N),fact(N,F),write("F=",F),nl.

Pe3ynbTaT BbINOJIHEHMA NPOrpaMMmbil:
1-1 cnyyan:
N=0
F=1
2-1 cnyyam:
N=1
F=1
3-n cnyvan:
N=4
F=24

Mpumep 3. CoctaButb Nporpammy Ans BolumncneHns Y=X", X, n — uenble yncna
PeweHue:

CoctaBum npaswuno stepen, coctosiwee n3 3-x YacTemn.

1-a yacTb NpaBuna (HepekypcvBHas) onpeaenser, uto X°=1.

2-51 YacTb NpaBuna (pekypcvsHas) BblumcrnsieT X" 4ns NonoXUTeNbHOro n.

3-9 yacTb (pekypcuBHasi) - BblumcnseT X' Ans oTpuuatensHoro n (qobasnserca Heobxogumoe
ycnosue X<>0)

PREDICATES
stepen(real,real,real)

CLAUSES
stepen(X,0,1):-!.
stepen(X,N,Y):-N>0,N1=N-1,stepen(X,N1,Y1),Y=Y1*X,\.
stepen(X,N,Y):-X<>0,K=-N,stepen(X,K,Z),Y=1/Z.



GOAL
write( readreal(X),
write(" readreal(N),
stepen(X,N,Y),write("Y=",Y),nl.

X="),
N="),

Pe3ynbTaT BbINONMHEHUsI NPOrpamMmbiI:
1-1 cnyyan:

X=3

N=2

Y=9
2- cny4van:

X=2

N=-2

Y=0.25

Mpumep 4. XaHowckune GawlHn

NmeeTcs Tpu ctepxHs: A, B u C. Ha ctepxxHe A HageTbl N guckoB pasHoro gnameTpa, HageTble
Apyr Ha gpyra B nopsigke ybbiBaHus gnameTpoB. Heobxoammo nepemMecTntb OUCKM CO CTEPXHST A Ha
ctepxxeHb C umcnonb3ya B Kak BcnomoraTernbHbIf, eCnu nepeknagbiBaTtb MOXHO TOSMbKO MO OAHOMY
OWCKY 1 Henb3si 00MbLINA OUCK KIMAcTb Ha MEHBLUNNA.

PelwweHue:

CocTtaBum npaBuiio move, onpeaensiollee NopsiAoK NepeHoca ANCKOB.

1-a (HepeKkypcuBHas) 4acTb NpaBuna onpefenseTr OencTBMe, ecriv Ha CTepxHe HaxoauTtces 1
OVCK.

2-9 (pekypcmBHasi) YacTb npaBuna nepemellaet cHadana BepxHue N-1 gmck Ha cTepxeHb B,
ncnonb3yst C kak BCnomoraTtesnbHbIA, 3aTEM OCTaBLUMACA OUCK Ha cTepxeHb C K, HakoHel, OMCKU CO
ctepxHs B Ha C, ucnonbsys A kak BCnomoraTenbHbIN.

PREDICATES
move(integer,char,char,char)
CLAUSES
move(1,A,B,C):-
write("Mepenectn guck ¢ ",A," Ha ",C),nl,!.
move(N,A,B,C):-
M=N-1,move(M,A,C,B),
write("MNepenectu guck ¢ ",A," Ha ",C),nl,
move(M,B,A,C).
GOAL

write("XaHowckme 6awHun"), nl,

write("Konunyectso guckos:"), readint(N),nl,

move(N,'A")'B','C").

Pe3ynbTaT BbINOJIHEHMA NPOrpaMMbil:
XaHouckme dallHu
KonnyectBo gmnckos:3

MepeHecTn anck ¢ A Ha
MepeHecTn guck ¢ A Ha
MepeHectn guck ¢ C Ha
MepeHecTn guck ¢ A Ha
MepeHecTn guck ¢ B Ha
MepeHecTn guck ¢ B Ha
MepeHecTn guck ¢ A Ha
3A0AHMA ONA CAMOCTOATENBHOWM PABOThI

Bbluncnuts cymmy 1+2+3+...+N.

MopcumTath Cymmy paga uenbix YeTHbIX ymcen ot 2 oo N.

Bbluncnutb cymmy psiga Lenbix HedeTHbIx Yncen oT 1 go n.

HanTtun 3HauyeHne npounsseaeHus: 2*4%6*...*26

Haintn 3HayeHue npoussegeHuns: 1*3*5*..."11

OO0OFPO0OWWTO

ok~



6. Bbluncnutb 3HayeHue n-ro drnboHauun: f(0)=0, f(1)=1,
f(n)=f(n-1)+f(n-2).

7. Vicnonb3ysi 6a3y AaHHbIX M NpaBusio Npeaok M3 npMMepa 2 COCTaBWTb NPAaBUIo Anst onpegenexHus
BCEX MOTOMKOB-MY>KYMH.

8. Wcnonb3ysa 6a3y AaHHbIX U NpaBuIo NpPeaoK U3 npuMepa 2 coCTaBUTb NPaBuo Ans onpeaeneHus

BCEX MOTOMKOB-XEHLLNH.

yneHa psiga

Na6opaTtopHasa pa6oTta Ne5
PeweHue nornyecknx 3apay B Prolog

MPONOI nossonsieT Hamboree ecTecTBEHHbIM 0Opa3oMm pewartb forn4yeckne 3agadu,
MOZENUPYS NPOLECC pa3MbILLIIEHNS YENOBEKA C MOMOLLbIO MpaBu.

MHorne noruyeckume 3agaym CBsi3aHbl C PACCMOTPEHMEM HECKOSbKMX KOHEYHbIX MHOXECTB C
OLMHAKOBbIM KOSNIMYECTBOM JfIEMEHTOB, MEXAy KOTOpPbIMW YCTaHaBNMBAETCA B3aMMHO-O4HO3HAYHOE
cootBeTcTBMe. B MPOJIOe 3T MHOXEecTBa MOXHO onucbiBaTb Kak 0asbl AaHHbIX, a 3aBUCUMOCTMU
mMexay obbekTamm ycTaHaBnMBaTh C MOMOLLbIO NPaBuIT.

Mpumep 1

B aBTOMOGUIBLHBIX FOHKaX Tpy NepBbix MecTa 3aHsann Anewwa, MNMeta n Kons. Kakoe mecto 3aHsan
Kaxkabln U3 HUX, ecnu MNeTa 3aHan He BTOPOE M He TpeTbe MecTo, a Kong - He TpeTbe?
PeweHune

TpagmumoHHbIM cnocobom 3agada pelaeTcs 3anonHeHmeM Tabnuubl. o ycnoesuto 3agaun MNeta
3aHan He BTOpOe M He TpeTbe MecTo, a Kong - He TpeTbe. OTO MO3BOMSET MOCTaBUTb CUMBON '-' B
COOTBETCTBYIOLLMX KIeTKax.

Umsna | mecTo | Il mecTO | Il mecTO
Anewa
MNetsa - -
Kons -

Mexgy MHOXECTBOM MMEH YYaCTHUKOB FOHKM M MHOXECTBOM MECT AOIMKHO ObiTb YCTAHOBMNEHO
B3aMMHOOLHO3Ha4YyHOe cooTBeTCTBUE. [10aTOMY onpefensieM 3aHaToe MecTo cHadana y lNetn, 3atem y
Konu un, HakoHeu, y Anewn. B cOOTBETCTBYIOLLMX KNeTKax NpocTaBnsgem 3Hak '+'. B kaxgow cTtpoke u
Kaxxgom cTonbue AomkeH ObiTb TONbKO OAWH TakoW 3HaK.

Ums | mecTO Il mecTO Il mecTO
Anewa - - +
MNeTtsa + - -
Konsa - + -

M3 nocnegHen Tabnwuubl cnenyeT, uTto Anewa 3aHan TpeTtbe mecto, [letsa - nepsoe, Kons -
BTOpOE.
Mporpamma Ha MPOJI0INe ByaeT BbIrNAAeTb cregyowmmMm obpasom:

PREDICATES
nmsa(string)
mecTo(string)
cooTBeTcTBME(String,string)
pelueHune(string,string,string,string,string,string)
CLAUSES
nmsa(anewa).
nma(neTs).
nmsa(kons).
mecTto(nepsoe).
MecCTo(BTOpOE).
MeCTO(TpeThbe).
/* YecmaHaenueaem 83auMHOOOHO3Ha4YHOE coomeemcmeue
MeXxAy MHOXXeCmeOoM UMEH U MHoxecmgom mecm, X - ums,Y - mecmo */
/* [Nemsi 3aHA He emopoe U He mpembe mecmo */
cootBeTcTBME(X, Y):-umsa(X), X=neTts,
mecTo(Y),not(Y=BTOpOE),



not(Y=TpeTbe).
/* Konsi 3aHsin He mpemese mecmo */
cootBeTcTBUE(X, Y):- MMA(X), X=kons,
mecTo(Y), not(Y=TpeTbe).
cootBeTcTBME(X, Y):- msa(X), X=anewa, mecto(Y).
/* Y ecex pebsim pa3Hbie mecma */
peweHne(X1,Y1,X2,Y2,X3,Y3):-
X1=netq,cootBeTcTBne(X1,Y1),
X2=kons,cooTBeTcTBMe(X2,Y2),
X3=anewa,cootBeTcTBne(X3,Y3),
Y1<>Y2, Y2<>Y3, Y1<>Y3.
GOAL
peweHne(X1,Y1,X2,Y2,X3,Y3), write(X1," - ",Y1),nl,
write(X2," - ",Y2),nl,write(X3," - ",Y3),nl.

PesynbTaTt BbIiNONHeHUs1 NporpaMmbi
neTa - nepeoe
Konsi - BTOpoOe
anewa - TpeTbe

Mpumep 2. Hatawa, Bans n AHs BbILWNW Ha NPOrynkKy, NpudeM Tydnu 1 nnatbe Kaxaon 6binm nnm
6enoro, unun cnHero, UnNKu 3eneHoro ugeta. Y Hartawwm 6binu 3eneHsle Tydnu, a Bans He nobuT 6enbin
uBeT. Tonbko y AHM nnatbe n Tycdnu 6binmn ogHoro Leeta. OnpenenvTb UBET Tydenb 1 nnaTbsa Kaxaomn
13 IeBOYEK, ecnn y BceX Tydnu 1 nnatbs 6binv pasHoro useTa.
PeweHue
PREDICATES
nvs(string)
Tydnu(string)
nnartbe(string)
coorT(string,string,string)
peweHue(string,string,string,string,string,string,
string,string,string)
CLAUSES
nmsa(HaTawa).
nmsa(sans).
nmsa(aHs).
Tydnun(benbin).
Tynm(CuHun).
Tydnu(3eneHsin).
nnatoee(6enbin).
nnaTtbe(CuHUNn).
nnatbe(3eneHbin).
% X—ums, Y—uysem mygpens, Z— usem rnnambs
cooT(X,Y,Z):-uma(X),tycnu(Y),nnatee(Z),
X=HaTtawa,Y=3eneHbin,Y<>Z.
cooT(X,Y,2):-uma(X),tydnu(Y),nnatee(Z),
X=Bang,not(Y=6enbin),
not(Z=6enbin), Y<>Z.
cooT(X,Y,Z):-uma(X),Tydonu(Y),nnartee(Z),X=aHa,Y=2.
peweHne(X1,Y1,21,X2,Y2,72,X3,Y3,23):-
X1=Hatawa,cooT1(X1,Y1,21),
X2=Bans, cooT(X2,Y2,Z22),
X3=aHs, cooT(X3,Y3,Z3),
Y1<>Y2, Y2<>Y3, Y1<>Y3,
21<>72, 72<>73, Z1<>Z3.
GOAL
peweHune(X1,Y1,21,X2,Y2,72,X3,Y3,Z3),
write(X1," Tydonu- " Y1," nnatee- ",Z1),nl,



write(X2," Tydonn- ", Y2," nnatbe- ",Z2),nl,
write(X3," Tydnu- ",Y3," nnatbe- ",Z3),nl.

Pe3ynbTaT BbINOSIHEHUA MPOrpaMmmbl
HaTawa Tydnu - 3eneHbln nNnaTbe - CUHUN
Bans Tydnv - CMHUA MnaTbe - 3eNeHbIn
aHa  Tydnu - Genbii  nnatbe - 6enbin

Mpumep 3. Butsa, FOpa n Muwa cugenu Ha ckamerike. B kakomM nopsigke OHW CMAEenn, eCnm N3BeCTHO,
yTo Muwa cugen cneea ot KOpbl, a Buts cneea ot Muwu.
PeweHne
PREDICATES

cneBa(string,string)

psag(string,string,string)
CLAUSES

/* Muwa cuden crnieea om FOpbI */

cnesa(muiua, opa).

/* Bums cuden crieea om Muwu */

cnesa(BUTA, MULLIA).

/* O6bekmebl X, Y u Z obpa3syrom psio,

ecriu X crneeaom Yu Ycnesaom Z?/

psaa(X, Y, Z2):- cnesa(X,Y), cnesa(Y, Z).
GOAL

paa(X, Y, Z), write(X,"-",Y,"-",Z),nl.

Pe3ynbTaTt BbINOMHEHUs NporpaMmbI
BUTSI-MULLA-t0pa

Mpumep 4. 13BecTHO, 4TO TOMONb Bbile 6epesbl, kKoTopas Bbiwe nunbl. KrneH Hmke nunbl, a CocHa
BblLLIEe TONONSA 1 HWXe enn. OnpegennTbs cCaMoe BbICOKOE N CaMOe HU3KOe AepeBo.
PeweHue
DOMAINS
name=string
PREDICATES
BblLLe(name,name)
psa(name,name,name,name,name,name)
CLAUSES
BblLle(Tononb,6epesa).
BblLle(riMna,KneH).
BblLe(enb,cocHa).
BblLle(6epesa,nvna).
BblLLEe(COCHA,TOMNOrb).
pan(X1,X2,X3,X4,X5,X6):-sbiwe(X1,X2),Bbiwe(X2,X3),
Bbile(X3,X4),Bbiwe(X4,X5),
Bbie(X5,X6).
GOAL
paa(X,_, ., , . Y),write("Camoe Bbicokoe - ",X),nl,
write("Camoe Huskoe - ",Y),nl.

Pe3ynbTaT BbINOSIHEHMA NPOrpaMmbl
Camoe BbICOKOE - eNb
Camoe HU3Koe - KIeH
3AJAHMA ONA CAMOCTOATENBHOWM PABOThI
1. Tpoe pebsaT BbIWNM rynsaTb C COOAKON, KOLWKON M XOMSIYKOM. M3BecTHO, yTo leTa He nobut Kowek u
XUBET B OOHOM nogbesfe C XO34MKOM XoMsadka. JleHa ApyxuT C¢ TaHen, ryngwowen C KOLUKOW.
OnpeaenuTb, C KaknM XXUBOTHbLIM TyFSn Kaxabli U3 geTen.



2. becenytoT Tpoe apysen: benokypos, PeixoB n YepHoB. BproHeT ckasan benokyposy: «J1lo6onbITHO, YTO
OOVWH U3 Hac 6NoHANH, Apyron — OPIOHET, a TPETUN — PbBKUIN, HO HU Y KOTO LIBET BOSIOC HE COOTBETCTBYET
dhamunuuny. Kakor uBeT BOMOC Y KaX4oro nus apysemn?

3. Buts, HOpa, Muwa n Juma cugenn Ha ckamerike. B kakom nopsigke oHWM cuaenu, ecnm n3BecTHo, YTo KOpa
cugen cnpasa oT Oumebl, Muwa cnpasa ot Butu, a Butsa cnpasa ot tOpbl.

4. WN3BecTHo, 4to Bomnra anuHHee Amypapbu, a [OHenp kopoye Amypapbu. JleHa anuHHee Bonru.
OnpegenuTb BTOPYIO MO NPOTSHKEHHOCTU PEKY.

Na6opaTtopHasa pa6oTa Ne6
Cnucku

Cnucok — 31O OOBEKT, KOTOpbIA COOAEPXKUT KOHEYHOEe u4ucrio gpyrmx obbektoB. CnmMcok B
MPONQOrle 3aknto4vaeTcsa B KBagpaTHble CKOOKM M 3NeMeHTbl Cnucka pasfaensitoTcs 3anaTbiMu. Cnncok,
KOTOPbIA HE COAEPXKMUT HN OOHOrO 3fIEMEHTAa, Ha3blBAETCA yCMbIM CIIUCKOM.

Cnucok siBnsieTca pekypcnBHbiM 00bekToM. OH COCTOUT U3 20/108b1 (MEPBOrO 3fIEMEHTA CrMcKa)
N xgocma (Bce nocnegylowmne anemeHTa). XBocT Takke saBnsetca cnuckom. B MPOJIOMe nmeetcs
onepauus “”, koTopasd MO3BOMSET OenUTb CMNUCOK Ha romnoBy W XBOCT. [lyCTOW CNUCOK Hernb3d
pa3gennTb Ha rosfioBy M XBOCT.

Tun gaHHbIX "cnncok" obbaBnseTca B nporpamme Ha Npornore cnegyowmm obpasom:
DOMAINS

CMMCKOBLIN_TUMN = TUN™®

roe "tvn" TAM 3MEMEHTOB CMMCKa; 9TO MOXET OblTb Kak CTaHgapTHbIA TuM, Tak W
HecTaHOapTHbIN, 3aaHHbIN Nonb3oBaTenemM 1 00bsiBNeHHbIN B pasaene DOMAINS paHee.
—  dhopMmnpoBaHMe CNUCKa;
— 0bbeauHeHue CnucKoB;
—  TOWCK 3NeMeHTa B CIUCKE;
—  BCTaBKa afieMeHTa B CNUCOK 1 yaasrieHne 13 crnmcka.

OCHOBHbIMK OMnepaLUnsMK Ha CMCKaMn SBMSAOTCS:

Mpumep 1. Cchopmmposath cnmcok suga [7,6,5,4,3,2,1]
PeweHue
DOMAINS
list = integer*
PREDICATES
genl(integer, list)
CLAUSES
genl(0,[]):-!.
genl(N,[NIL]):-N1=N-1, genl(N1,L).
GOAL
genl(7,L),write(L),nl.

Pe3synbTaT BbINOMHEHUsA NPOrpaMmbi:
[7,6,5,4,3,2,1]

Mpumep 2. ChopmmpoBath cnmcok M3 N anemMeHToB, HaumHas ¢ 2. Kaxxabi cnegyowmi Ha 4 6onblue
npeablgyLiero.
PeweHue
DOMAINS
list = integer*
PREDICATES
genl( integer, integer, list)
CLAUSES
genl(N2,N2,[]):-!.
genl(N1,N2,[N1|L]):-N1<N2, N=N1+4,
genl(N,N2,L).
GOAL
write("N="),readint(N),K=4*(N+1)-2,
genl(2,K,L),write(L),nl.
Pe3ynbTaT BbINOJIHEHMA NPOrpaMmbil:



N=5
[2,6,10,14,18]

Mpumep 3. CopmupoBatb CAUCOK MnocrefoBaTenbHbIX HaTypanbHbix yucen oT 4 o 20 u HanTu
KONUYECTBO €ro 351EMEHTOB.
PeweHue:
DOMAINS
list = integer*
PREDICATES
genli(integer, integer, list)
len(integer, list)
CLAUSES
genl1(N2,N2,[]):-!.
genl1(N1,N2,[N1|L]):-N1<N2, N=N1+1, genl1(N,N2,L).
len(0,[]).
len(X,[_|L]):-len(X1,L), X=X1+1.
GOAL
genl1 (4,21,L ),write(L),nl,
len(X, L),write("KonnyecTtBo anemeHToB=",X),nl.
Pe3ynbTaT BbINOSIHEHUA NPOrpaMMmbl:
[4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20]
Konun4yectso anemeHToB=17

Mpumep 4. Onpegenntb, cCOOEPXKUTCA N BBeAeHHOe Yncno X B 3agaHHOM crnimcke L.

PeweHue:

DOMAINS
list = integer*

PREDICATES
member(integer, list)

CLAUSES
member(X,[X|_]):-write("yes"),!.
member(X,[]):-write("no"),!.
member(X,[_|L]) :- member(X, L).

GOAL
L=[1,2,3,4], write(L),nl, write("X="),readint(X),
member(X, L),nl.

Pe3ynbTaT BbINOSIHEHUA NMPOrpaMMbl:

1-1 cnyyan:

[1,2,3,4]
X=3
yes

2-1 cnyyan:

[1,2,3,4]
X=5
no

Mpumep 5. Chopmumposate cnmckm L1=[1,2,3], L2=[10,11,12,13,14,15] n 06beanHUTL Nx B cnmcok L3.
PeweHue:
DOMAINS
list = integer*
PREDICATES
genli(integer,integer,list)
append(list,list,list)
CLAUSES
genl1(N2,N2,[]):-!.
genl1(N1,N2,[N1|L]):-N1<N2,N=N1+1,genl1(N, N2, L).
append([],L,L).
append([X|L1],L2,[X|L3]):-append(L1,L2,L3).



GOAL
genl1(1,4,L1),write("L1=",L1),nl,
genl1(10,16,L2),write("L2=",L2),nl,
append(L1,L2,L3),write("L3=",L3),nl.
Pe3ynbTaT BbINOSIHEHMA NPOrpaMMbil:
L1=[1,2,3]
L2=[10,11,12,13,14,15]
L3=[1,2,3,10,11,12,13,14,15]

ﬂpumep 6. Yaanutb 13 cnucka, anemeHTamm KOTOPOro ABNAKTCA Ha3BaHUA OHen Hepenw, yKa3aHHbIVI
ONNEMEHT.

PeweHue:
DOMAINS
list = symbol*
PREDICATES
del(symbol,list,list)
CLAUSES

del(X,[X]|L],L).
del(X,[Y|L],[Y|L1]):-del(X,L,L1).
GOAL
L=[nH, BT, cp, 4T, nT, c6, BC],Write("L=",L),nl,
write("X="),readIn(X),
del(X,L,L1),write("L1=",L1),!;
write("OnemeHT oTcyTcTByeT B cnucke"),nl.
Pe3ynbTaT BbINOJIHEHMA NPOrpaMmbil:
1-n cnyyan:
L=["nK","BT","Cp","u1","N7","CB","BC"]
X=cp
L1=["nH","BT
2-1 cnyyan:
L=["nK","BT","Cp","u1","N7","C6","BC"]
X=np
OneMeHT OTCYTCTBYET B CMUCKe

, qT , I-IT“,“C6"1"BC“]

Mpumep 7. BcTaBuTb B CNUCOK MMEH HOBbIA 3MIEMEHT, 3HAYEHME KOTOPOro BBOAWTCS C KnaBuaTypbl.
BbiBECTM BCe BO3MOXHbIE BapuaHTbl BCTABOK.
PeweHwue:
DOMAINS
list = symbol*
PREDICATES
del(symbol,list,list)
ins(symbol,list,list)
CLAUSES
del(X,[X|L],L).
del(X,[Y|L]L[Y|L1]):-del(X,L,L1).
ins(X,L1,L):-del(X,L,L1).
GOAL
L=[olga, oksana, toma, dima],write("L=",L),nl,
write("X="),readIn(X),
ins(X,L,L1),write("L1=",L1),nl, fail.
PesyanaT BbINOJTHEHUA NporpamMmmMbI:
L=["olga","oksana","toma","dima"]
X=vera
L1=["vera","olga","oksana","toma","dima"]
L1=["olga","vera","oksana","toma","dima"]
L1=["olga","oksana","vera","toma","dima"]
L1=["olga","oksana","toma","vera","dima"]

L1=["olga","oksana","toma","dima","vera"]



Mpumep 8. HanTn cymmy anemMeHTOB Crmcka LenbIxX Yncen.

PeweHue:
DOMAINS
list=integer*
PREDICATES
sum_list(list, integer)
CLAUSES
sum_list([],0).
sum_list([X|L],S):-sum_list(L,S1),S=S1+X.
GOAL

L=[1,2,3,4,5],sum_list(L,S), write("S=",S).
Pe3synbTaT BbINOMHEHUsI NPOrpaMmbl:
S=15

3AIAHVA ONA CAMOCTOATENbHOM PABOTHI
CdhopmmpoBaTtb cnucok [2, 4, 6, 8, 10] n yganutb U3 HEro BBEAEHHOE YNCIIO.
CdhopmmposaTtb cnucku [1, 3,5, 7,91 un [2, 4, 6, 8, 10] n 06bEOUHUTDL NX B OOUH.
Cdopmuposartb cnncok [3, 6, 9, 12, 15, 18] n BcTaBuTb B HErO BBEAEHHOE YNCIO.
. Cdopmuposatb cnucok n3 N HaTypanbHbix uncen, HadmHas ¢ 10. Kaxgoe cnegyrowee Ha 5
OonbLlle npegbigyLLero.
5. CdopmupoBaTb cnucok [3, 6, 9, 12, 15] n HANTN CyMMY €ro afieMEHTOB
6. CdopmupoBaTb cnNncok [6, 5, 4, 3, 2] n HANTN CYMMY €ro 3fIEMEHTOB
7. CdopmumpoBaTb cnucok [7, 5, 3, 1] n HANTN NPON3BEAEHNE €r0 ANIEMEHTOB
8. Cdopmuposatb cnncok 3 N nocnegoBaTtenbHbIX HaTyparnbHbIX Ynucen, HadmHas ¢ 10. Hantu cymmy
€ro aN1eMeHTOB

o~

19.3.8 KomnnekT vHAMBMAyanbHbIX 3afaHuin
Tema lNMouck c Bo3BpaTom

BapuaHT 1
Hanucate nporpammy, peanuayowylo TenegoHHbIN chpaBoYHMK. B cnpaBoyHMKe coaepKuTcA
crnegywowass MHpopmaumss O Kaxaom aboHeHTe: uMMst M TenedoH. PeanusoBaTb BbIBO4 BCEW
MHopMaLmMM 13 cnpaBoOYHUKA, NOUCK TenedgoHa No UMEHKN, NOUCK MMeHM No TenedoHy. [Ana ynobcTtea
paboTbl peann3oBaTb MEHIO C COOTBETCTBYIOLLMMU NMYHKTaAMW.
BapuaHT 2
Hanucatb nporpammy, peanuaylollyto reorpadmyeckuin cnpaBovHuK. B cnpaBoyHuKe copepxutca
crnepywoowass WHgopMauusa: HasBaHWa CTpaH W nnowagu cTpadbl. Peanu3oBaTb BbIBOO BCeEW
MHopMaumMmM M3 cnpaBoYHMKA, MOUCK NO Ha3BaHM. PeanusoBaTb MOUCK NO nnowagun, npu 3ToM
OOomKHa ObiTb BO3MOXHOCTb BBECTM HEKOTOPOE MOPOroBOE 3HayeHwe (Hanpumep, BbIBECTWM Ha3BaHUA
BCEX CTpaH, Nnowagb KOTopbiX He MeHee 3 MrH. kM?). [Ina yno6cTBa paboThl peann3oBaTbh MEHI C
COOTBETCTBYHOLUMMN NMYHKTAMMU.
BapuaHT 3
Hanucate nporpammy, peanusylowylo KanbKynatop Ha 4YeTbipe apudpmeTndecknx pencteus (6es
CKOBOK).
BapuaHT 4
Hanucatb nporpammy, peanusyowyio crnoBapb. B cnoBape cogepxutca crneaywowasa nHhbopmauus:
CNOBO N €ero HecKonbko nepesoaoB. PeanusoBaTb BbIBOL BCEro CnoBaps, NEpeBOA C PYCCKOrO Ha
AHINUACKNA, C aHrMUMUCKOro Ha pycckuin. [na  ypobctBa paboTbl peanun3oBaTb MEHK C
COOTBETCTBYIOLLMMUN NYHKTAMMU.
BapuaHT 5
HanucaTb nporpammy, peanusyiollyto aBmacnpaBoyvHMK. B cnpaBoyvHMKe copepxuTcs cnegylollas
NMHOpPMaLMa O KaXXOAOM pence: HOMep penca, NyHKT HasHayeHus, ueHa buneta. PeanusoBaTb BbiBOA
BCEW MHdOopMaLMM M3 ClpaBOYHKUKA, MOMCK MYHKTA Ha3Ha4YeHusi No HOMepy peKca. PeanusoBaTb NOUCK
MO MYHKTY Ha3Ha4YeHWs C yka3aHMEM MaKCUMaribHO BO3MOXHOM LieHbl BuneTa (4omKHbI ObiTh BbiIBEOEHbI
BCE pewichbl, LieHa buneTa Ha KOTopble HUXKe yKa3aHHOro 3HaveHus). [Ana ygobcerea paboTbl peanu3oBaTb
MEHIO C COOTBETCTBYIOLLMMU MYHKTaMMU.
BapuaHT 6



HanucaTb nporpammy Ans npogaxu teatpanbHbiX 6uneTtos. [lomkHa ObiTb NpeacTaBneHa cnegyoLlas
NMHopMaums: cnekTaknb, cBO6OAHbIE MecCTa, LeHa buneTta. PeannsoBaTb BbIBOA BCeEN MHdopmMaummn o
Gunetax, nouck Guneta no psaagy. PeannsoBatb NOMCK NO LiEeHE C yKa3aHMeM MaKCUMaribHO BO3MOXHOM
UeHbl (OofmkHa ObiTb BblBeAeHa WHoOpMauus O OBuneTtax, LeHbl Ha KOTOpble HWXEe YKa3aHHOro
3Ha4veHus). [ns ynobctea paboTbl peann3oBaTb MEHIO C COOTBETCTBYHOLLMMW MYyHKTaMMU.

BapuaHt 7

HanucaTe nporpammy, peanusytowlyo aBToMarasuH. [ormkHa OblTb npeacTaBneHa cregyollas
NMHopMaLmsa O KaxxaoM aBToMobune: mogernb, MOLWHOCTb ABuUraTens, ugeT, ueHa. PeannsosaTtb BbIBOA
BCEW MHOpMaLMM No aBToMobunam, nomck no useTy. PeannsoBaTb NOMCK NO MOLLHOCTM C YKa3aHWEM
MUHUMarbHOM MOLWHOCTU (JormkHa OblTb BbiBedeHa WH(opMauus obo Bcex mogensx, MOLHOCTb
KOTOpbIX BbllWe yKasaHHOro 3HadeHus). [Ona ypobctBa paboTbl peanu3oBaTb MEHIO C
COOTBETCTBYHOLMMM NMYHKTAMMU.

BapuaHT 8

HanucaTb nporpammy, peanuaylolylo KHWKHbIM Mara3uH. [lormkHa ObiTb NpeacTaBrieHa cnegyrowlas
MHopMaumsa: Has3BaHWE KHUMM, KONMMYECTBO 3JK3EMMNSpoOB, LUeHa. Peanu3oBaTb BbIBOO BCeW
MHOpMaUMM O KHUrax, MOUCK KHUIM MO HasBaHuo. PeanusoBaTb MOMCK MO LEHE C YyKa3aHWeM
MHTepBana BO3MOXHOW LUeHbl (OOrmkHa ObiTb BblBeAeHa WHMOpMauMs O KHWUrax, LeHbl KOTOpbIX
nonagaroT B ykasaHHbI UHTepBan). [Ina ynobctea paboTbl peann3oBaTb MEHIO C COOTBETCTBYOLLMMU
NyHKTaMMU.

BapuaHTt 9

HanucaTb nporpammy Ansd npogaxu TypucTudeckux TypoB. [ormkHa ObiTb npeacTaBneHa crneayollas
MHopMaumsa: Ha3BaHWe Typa, CTpaHa, NPOAOCIHKUTENBHOCTb, LieHa. PeanusoBaTb BbIBOA, MHpOpMaLmm
060 Bcex Typax, NOUCK Typa no cTtpaHe. Peanm3oBaTb MOUCK NO NPOOOSMKUTENBHOCTM C YKa3aHWEM
WHTEpBana BO3MOXHOW MNPOOOIPKUTENBHOCTM (OOMKHa ObiTb BbiBegeHa WHGopMauus o Typax,
NPOAOCIMKNTENBHOCTb KOTOPbIX NonagaeT B yKasaHHbIN nHTepsan). [Ana ygobctea paboTbl peanu3oBaTb
MEHIO C COOTBETCTBYHOLLUMUN NMYyHKTAMMU.

BapuaHT 10

Hanucate nporpammy pAans 3akasa MecT B oTtene. [omkHa ObITb npeacTaBneHa cnegyowlas
nHopMaumsa: Ha3BaHMe OTens, Knacc oTens, cBobogHble MecTa, ueHa Homepa. PeannsoBaTb BbiBOA
nHcpopmaumm 060 Bcex cBOOOAHLIX HOMepax, MOUCK OTensa no Knaccy. Peanu3oBaTb NOUCK MO LiEHE C
yKa3aHneM MakcumarsibHO BO3MOXHOW LeHbl (4ormkHa OblTb BbiBedeHa MHgopMauns 0 HoMepax, LieHbl
Ha KOTOpble HWXe yKasaHHOro 3HadeHusa) [Ona ypobctBa paboTbl peanu3oBaTb MEHKO C
COOTBETCTBYHOLMMM NMYHKTAMMU.

Tema Pekypcus
BapuaHT 1
Bbluncnutb 3HayeHne n-ro uneHa psga dubonayun: f(0)=0, f(1)=1, f(n)=f(n-1)+f(n-2).
BapuaHT 2
Bbluncnutb nponsseaeHne AByX LenbIX NONOXUTENbHBIX YMCen (MCNonb3ys CyMMUPOBaHKE).
BapuaHT 3
MogcunTaTh, CKOMLKO pa3 BCTpeYaeTcs HEKOTOPOe CnoBo B cTpoke. CTpoka 1 CNOBO AOMKHbI BBOAUTHCS
C knasumatypbl. [Ona pasgeneHus CTPOKM Ha CcroBa WCMNOMNb3oBaTb CTaHAAPTHbLIM  npeaukat
fronttoken (String, Lexeme, StringRest), nossonsiowmin pasgenntb CTpoky String Ha nepsBoe CnNoBo
Lexeme n octaTtok cTpoku StringRest.
BapuaHTt 4
MNomMeHATb nopsaok cnegoBaHua OykB B CrioBe Ha MPOTUBOMOSIOXHbLIA. [ns pasgeneHus CTPoKU Ha
CMMBOSblI UCMOMNb30BaTh CTaHAapTHbIM npeaukaT frontchar (String, Char, StringRest), nossonstowuin
pasgendatb CTPoKy String Ha nepsbI cumBon Char n octaTok cTpoku StringRest.
BapuaHT 5
Bbluncnuts cymmy psiga Lenbix HedeTHblx Yucen oT 1 go n.
BapuaHT 6
MNomeHsTb NOPAAOK CNefoBaHUA CrioB B NpeanioXXeHMn Ha NpOTUBOMNONOXHbIW. [Ns pasgeneHns CTpoku
Ha croBa ncnonb3oBaTb CTaHAapTHbIN NnpeaukaTt fronttoken (String, Lexeme, StringRest), nossonstowmi
pas3genntb CTPOKy String Ha nepeoe crnoBo Lexeme n octaTtok cTpokn StringRest..
BapuaHnTt 7
Bbluncnutb cymmy psiga Lenbix YeTHbIX Ynucen ot 2 o n.
BapuaHT 8



OpraHunsoBaTb BBOZ, LefbIX NMOMOXUTENBbHbLIX YMCES U UX CYMMUPOBaHME A0 Tex Mop, Noka Cymma He
NMPeBbICUT  HEKOTOPOro MOpPOroBoro  3HayeHusl. BBeaeHHble oTpuuaTtenbHble Uenble  4Yucna
CYMMUPOBATbLCA HE AOMKHbI.

BapuaHTt 9

OpranunsoBaTb BBOA OYKB U MX COeAMHEHME B CTPOKY A0 Tex nop, He OyaeTt BBegeH cumeon #. [Ana
NpMCoOeaMHEHMT CUMBOMA K CTPOKE MCMonb3oBaTb CTaHO4apTHbIM npeaukaT frontchar (String, Char,
StringRest), nossonstowmn npucoegmHaTb cumBorn Char k ctpoke StringRest n nonyyatb cTpoky String.
BapuaHT 10

MopcumTaTth, CKOMbKO pa3 BCTpevaeTcs HekoTopasa b6yksa B cTpoke. CTpoka u GykBa JOIMKHbI BBOOUTHCA
C knasmatypbl. [na pasgeneHns CTPOKM Ha CUMMBOSIbI UCNONb30BaTb CTaHAAPTHbI Mpeauvkat
frontchar (String, Char, StringRest), nossonstowwmin pasgenatb CTpoky String Ha nepsbii cumeon Char n
ocTaTok CTpoku StringRest.

Tema PeKypcCuBHbIe CTPYKTYPbI AAaHHbIX (CMIUCKMK)
BapuaHT 1
Hanucatb nporpammy Ans noryvyeHus 3HadeHUs n-ro arnemeHTa cnucka. Hanpumep: B cnucke [three,
one, two] BTOpOM afieMEeHT paBeH one.
BapuaHT 2
Hanucatb nporpammy Aons yganeHust n3 cnucka Bcex anemeHToB, pasHblx 0. Hanpumep: cnucok [1, 0, 2,
0, 0, 3] npeobpasyeTca B cnucok [1, 2, 3].
BapuaHT 3
Hanucate nporpammy Ans LUMKNUMYECKOro cAaBura crnvcka BApaBO Ha 3adaHHOE 4YUCIIO 9feMEHTOB.
Hanpumep: cnucok [6, 5, 4, 3, 2, 1], UMKNMYECKM CABUHYTLIA BNPaBoO Ha 2 anemMeHTa, npeobpasyeTcsa B
cnucok [2, 1, 6, 5, 4, 3].
BapuaHT 4
Hanucatb nporpammy ns yoaneHust n3 cnucka 2-oro, 4-oro 1 T.4. 3NemMeHToB. Hanpumep: cnvcok [6, 5,
4, 3, 2, 1] npeobpasyeTcs B cnucok [6, 4, 2].
BapuaHT 5
Hanucatb nporpammy Ansi 3aMmeHbl B CNUCKe BCEX areMeHTbl, paBHble 0, Ha -1. Hanpumep: cnncok [1, 0,
0] npeobpasyeTtca B cnmcok [1, -1, -1].

BapuaHT 6

HanucaTb nporpammy gnsi nepesoga cnucka apabckux umncen (o1 1 go 10) B CNMCOK PUMCKUX Ymncen.
Hanpumep: cnucok [1, 2, 3] npeobpasyeTtca B cnucok [“I7, “II”, “llI"].

BapuaHTt 7

HanucaTb nporpammy Ons nogcyeTa KonmyecTBa ONpedeneHHbIX 3fIeMEeHTOB B cnucke. Hanpumep: B
cnucke [1, 2, 1, 3, 1] Tpn eanHunLbI.

BapuaHT 8

HanucaTb nporpammy Ans nNoacyeTa KOnvMyecTBa 9MEeMEHTOB cnncka 6e3 kakoro-nmbo ykasbiBaemoro
anemeHTa. Hanpumep: B cnncke [1, 2, 1, 3, 1] oBa anemeHTa 6€3 yyeTa egmHuUL.

BapuaHTt 9

Hanucatb nporpammy Onsa nogcyeTa KONMMYECTBa SMIEMEHTOB CMMCKA, 3HAYEHUA KOTOPbIX IexaT B
onpegeneHHom ananasoHe. Hanpumep: B cnvcke [10, 20, 10, 30, 15] ABa anemeHTa, 3HA4YEHUS KOTOPbIX
oonbwe 10 n meHbLue 30.

BapuaHT 10

HanucaTb nporpammy anga pesepca cnucka. Hanpumep: cnucok [1, 2, 3] npeobpasyeTca B CNUCOK [3, 2,
1].

Tema PeKkypcuBHble CTPYKTYpPbl AaHHbIX (AepeBbs)
BapuaHT 1
Hanncatb nporpammy Ans NnpoBepKM yNnopsifo4YeHHOCTM BuHapHoro aepesa.
BapuaHT 2
BbiBecTn BUHapHOe AepeBo Ha 3KpaH B BuAe Aepesa.
BapuaHT 3
HanucaTb nporpammy ang BblumcneHms rnybuHsl GuHapHoro aepesa (rnybuHa nyctoro Aepesa pasHa 0,
rnybvHa ogHOY3NoBOro gepesa pasHa 1).
BapuaHT 4
Hanucatb nporpammy Ans nogcdeTa KOMMYEeCcTBa IMCTbEBbIX BEPLUMH AepeBa, 3HayYeHUs KOTOpbIX
nexar B onpefeneHHoM guanasoHe.



BapuaHT 5

HanucaTb nporpammy ansi npeobpasoBaHns 4epeBa B CMIUCOK.

BapuaHT 6

HanucaTb nporpammy Ans HAXOXOEHUSA CpeaHero apugmeTnyeckoro oTpuuaTenbHbIX Y3roB AepeBa.
BapuaHTt 7

HanucaTb nporpammy Ons nogcyeTa KonvyecTBa BEpPLUMH OGMHapHOro aepeBa, 3HAYeHUSI KOTOPbIX He
pagHbi O.

BapuaHT 8

HanucaTb nporpammy Anst HAXOXAEHUSA CpeaHEro apumMeTUYeCcKoro NoNoXNTENbHbIX Y3I10B AepeBa.
BapuaHTt 9

HanucaTb nporpammy ans nogcyetra KonmuyectBa BeplivMH GWHapHOro AepeBa, 3HAYEHUS KOTOPbIX
paBHbl 0.

BapuaHT 10

HanucaTb nporpammy Ang HaxoXaeHust cpefHero apuMeTUHecKoro fIMCTbEBbIX BepLUMH GUHApHOro
Aepesa.

19.3.9 KomnnekT pa3HOypOBHEBbIX 3aAaHUMN

1 CocTtaBneHune rnoccapusi 1 Knactepa OCHOBHbIX TEPMUHOB pa3fena (HECKONMbKNUX pa3aernos)
ANCUNNANHBI (PEKOHCTPYKTUBHBIA YPOBEHD)

2 CocTtaBrieHne cpaBHUTENbHbIX, KOHLENTYyarnbHbIX Tabnuvy No 3agaHHON Teme (TBOPYECKUI
YPOBEHb)

3 CocTtaBneHue, Koppekuus CUHKBENHOB U AeHOTaTHbIX rpachoB C OCHOBHLIMW MOHATUSIMA
(TBOpYECKUI YPOBEHB)

4 CocTaBneHne aHHOTMPOBAHHOMO NePeYHs UCTOYHMKOB CeTU VIHTEpHET (PEKOHCTPYKTUBHbIN
YPOBEHb)

5 HanucaHve peueHsui Ha rotoBble pedepatsl No pasgenamM AUCUUNIMHBI, CKavyaHHbIE C
pa3fiMyHbIX CalTOB (TBOPYECKUIN YPOBEHD)

6 CocraBneHue Tabnuubl TONCTbIX M TOHKMX BOMNPOCOB MO pasgenam ANCUmMninHbI
(PEKOHCTPYKTUBHbIV YPOBEHD)

7 CocTaBneHue BONPOCOB K poMallke bnyma (TakcoHoMuS Lenen) K pasgenam gUCUUNIInHLI
(TBOpYECKUI YPOBEHD)

19.4. MeTogu4yeckme martepuanbl, onpegensmwowme npoueaypbl OLUEHMBAHUA 3HAHWUN, YMEHUWN,
HaBbIKOB U (MHI/I) onbiTa AeATeJNIbHOCTU, XapakTepusyroLwux 3tanbi (bopMMpOBaHI/IFI KOMneTeHLWIﬁ
OueHkKa 3HaHU1, YMEHNN U HaBbIKOB, XapakTepusylLwas aTansl OPMNPOBAHNSA KOMMNETEHLN B
paMKax W3y4YeHUs OUCUUNIIMHBLI OCYLLECTBMSETCA B XO4e TeKywenh U MNPOMEXYTOYHOM
aTtTecTauumn.

TeKkyLMn KOHTPOSIb yCNeBaeMOCTU MNMPOBOAUTCHA B COOTBETCTBUM C [1ONOXEHMEM O TeKyuieun
aTTectayum obyyawwmxcs no  nporpaMmmamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. TekyLwmi KOHTPOSb yCneBaeMoCTn nNpoBoanTcs B oopmax:
poHmMarnbHbIX  0OfpOCcos8,  3awumsbl  UHOUBUOyallbHbIX  3a0aHul, KOHMPOJbHbIX U
nabopamopHbix pabom, ebInonHeHUs peghepamos, mecmuposaHusi. Kpntepun oueHuBaHuUs
npuBegeHbl BbILLE.

MpomexyTouHasa atTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTtayumn oby4varowmxca no nporpaMmmam BbicLLero obpasoBaHus.
KOHTpOMnbHO-M3MepuTEnbHblE MaTtepuarnbl NPOMEXYTOYHOM aTTecTauun BKNH4YalT B cebs
TEeOpeTUYECKNEe BOMPOCHI, MO3BOMSAKOLWMNE OLUEHUTb YPOBEHb MOMYYEHHbLIX 3HAHUA WU
npakTu4yeckoe 3agaHuve, MNo3BOSISAKOWEE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHuBaHUM UCMOMb3YITCSA KadeCTBEHHble LWKanbl OueHoK. KpuTepuu oueHnBaHus
npuBegeHbl BbILLE.



