[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

LlomxHocTb: [upekTop Msturopckoro uHctutyta (Gunman) CeBepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa 5 ‘I
[ata nognucanus: 19.07.2023 11:26:31
YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

Beeerur hpakter 1 mpaBuna u3 muctuHroB 5.7.1-5.7.4. Chopmupoats 3anpocs (Tadm.5.1).
1.1. Ilporpamma momkHa 3ampammBaTh y HOIb30BATEILA:

3ampoc, c(popMyIUpPOBAHHEIN B TAOIHIIE.
1.2 Pesynprarer pabOTEL, BEIZABAEMEIE HA DKPaH:
Oteer Ha 3ampoc.

Tabmuma 5.1 — 3anpocer

z

Bripaxenue

Hairru 3apmnary Yapassa

Haittu 3apnnartsl COTpYyIHUKOB

BoIsacHUTE, 9bs 3apraTa 00mIbIie

Haiitu camMoro BEICOKOOIIAYUBAEMOTO padOTHHUKA

KTt0 3apabarsiBaer O0mbn1€ HAYATEHUKA?

KT0 HE ABIAETCS HAYATLHUKOM U KTO HE MMEET HA4AJILHUKOB
Hairru 3apnnater /Jluaner u @penepuka

CpasuuTs 3apruiate! I'epOepra u Jlxxona

Haiirn 3apmaarer luaner, @penepuka, I'epoepra u /Ixxona
Cpasuuts 3apruiate! I'epOepra, [lxona, lnaner u Openepuka

o =1 P B I = RV S AP v

-

CHHEPEHHHE oT4HeTa

[To BeImOTHEHHOM padoTe COCTABMAECTCA OTUET. OTUET BBIMMOIHAETCS B SJIEKTPOHHOM
Buze. [10 BEITOTHEHHOMY OTYETY MPOBOAUTCS 3amMTa 1a00paToOpHOH PadOTHI.

Otuet mo 1adopaTopHON padOTE NOLKEH COCTOATh U3 CIEAYIONINX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJILHBIN JIUCT;

- BBOJHAS YACTh;

- OCHOBHAsA 4aCTh (OOMCaHUE padOTHI);

- 3AKIIOUYCHUE (BEIBOIEI).

BBOmHAas 4acTe OTUETA IOJKHA BKIKOYATH ITYHKTHL:

- YCIIOBUE 3a1a9H;

- TIOPAIOK BBIMTOJTHEHMS.

- MPOrPaMMHO-AIMMAPaTHEIE CPEACTBA, UCTIOIB3YEMBIE IPH BEIMTOJTHEHUU Pab0THI. 3ammTa

oT4era 1o 1adoparopHOH padoTe 3aKM0UaeTCs B MPEIbABICHUN MTPEMOAaBATETIO
MOJIYYEHHEBIX PE3YJIbTATOB B BUAE (paiia U JEMOHCTPAIIUN IOy YEHHBIX HABBIKOB IIPH OTBETAX

Ha BOMIPOCHI IPEMNOIaBATE.
KoHTpoJibHBbIE BONIPOCHI

1. Kak npencraBnserca crmcok B [Iponore?

2. IlpuBenure npumepsl crmickoB Ha [Iponore

3. Yto Takoe pexypcus?

4. JIns 9ero ucnone3yercs MPeICcTABICHUE CIIMCKA B BUAE TOJIOBEL U XBOCTA?

5. Kakoe MUHUMATEHOE KOTUUYECTBO Tpeanoxkenu [Ipomora neodxoaumo nns
IPOTrPAMMUPOBAHUSA PEKYPCHH !

6. B wem nmpenmyniecTBO UCHOIB30BAHUS PEKYPCUN !

7. OYHKIIMOHANBHOCTE SKCHEPTHBIX CUCTEM

8. ®yukumonansHOCTE CIITIP

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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5. VAUEBHO-METO/IMYECKOE U UTHOOPMAIINOHHOE
OBECIIEYEHUE JUCHHUILJIMHbI

5.1. IlepeyeHs OCHOBHOM U [IOTOJTHHTEILHOM JINTEPATYPbl, HEOOXOAHMOH
JIJISI OCBOCHUSI THCIHILTHHbI

5.1.1. IlepeyeHb OCHOBHOH JIHTepPATYPhbI

1. IlykanoBa H.M, JImutpuea T.A. Jlormueckoe mporpammupoBanue Ha s3eike Visual
Prolog. Cepusa: CrnermmanpHOCTh. [ BeICIIMX yueOHBIX 3aBemeHuit — M.: [opsuas mumms-
Tenexkom, 2016.

2. Makkonnemn, C. CoBepmennsi koa. Macrep-kimace. / CtuB Makkonnemnn. - M.:

Pycckaa Pemakums, 2016.

5.1.2. llepeyeHb JONOJTHHATEILHOH JTHTEPATYPbI

1. Ixo3ed lxapparano, ['apu Paitnmu. Jxcneprasie cucremsl. [IpuHnumner pazpadoTtku u
IporpaMMHUpOBaHue, 4-e¢ mzganue. — M.: Bumsamc, 2017.

2. Yezapunu @., Tommcon C. [Iporpamvuposanue B Erlang. - M.: JIMK Ilpecc, 2016.

5.2. IlepeyeHb Y4e0OHO-MeTOJHYECKOI'0 0DeceyeHNsI CAMOCTOATE/ ILHOM
padoThI 00yYaOIHXCS 0 JUCIHILIHHE

1. Meromueckue ykazaHus MO BRIMOTHEHUIO TAOOPATOPHBEIX padOT MO IUCHUILINHE
«Bpenenne B (DyHKIIMOHAILHOE TPOT PAMMHPOBAHUEY.
2. Meromnueckne peKOMEHIANMH I CTYAEHTOB M0 OPraHU3aIii CaMOCTOATENEHON

paboTte o qucnuUinHe « BBenenne B QyHKIIMOHATHEHOE MTPOTPAMMUPOBAHHE.

5.3. IlepeyeHs pecypcoBR HHPOPMAITHOHHO-TE/IeKOMMYHHKAITHOHHOH
ceTH UHTepHeT, HEOOXOAUMBIX /151 OCBOCHHH THCIHILTHHBI

1. Hanmonaneuerit OTkpeiTeiil YHUBEpcuTer. Mutyur. http://www . intuit.ru.
2. ®enepanwsueni mopran «Poccuiickoe oOpazosanue. http:// www.edu.ru.
3. Poccuiickas rocynapcrBenHas oubmmoreka. http://www.rsl.ru.
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MUHUCTEPCTBO HAVKH U BLICIIET'O OEPA3OBAHUS POCCUNCKOU ®EJIEPAIINN
denepanbHOE TOCYTapCTBEHHOE aBTOHOMHOE 00pa3oBaTrenpHOe yUpeKIeHHE BRICIIIET0 00pa3oBaHUA
«CEBEPO-KABKA3CKHWHU ®EJNEPAJIBHBIM YHUBEPCUTET»

[Taturopckuit mactutyT ((prwiman) CKOY

METOIUYECKHWE PEKOMEH/IAIIUU JJIF CTYIEHTOB 11O OPTTAHU3ALIUU
CAMOCTOSTEJIBHOM PABOTHBI IO JUCHUILJINHE BBE/IEHUE B
O©YHKIINOHAJBHOE ITPOI'PAMMMUWPOBAHHUE

HE[HIJEIE.TIEHHE [MOJATrOTOBKH

HarrpasieHHOCTE (ITpO(pHIIE)
00paboTkn MU POBOTO KOHTEHTA

Kpamu(pukanus BBIITY CKHHKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

09.03.02
HHEDGIJMHI_[HD'HHBIE CHCTEMEI H TEXHOJIOI'HH
MudopmarinoHHbie CHCTEMBI H TEXHOJOTHH

bakamasp

PA3PABOTAHO:

Jouient kadpenper CYulT
Maptupocsau K.B.

[Taturopck, 2023
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BBE/IEHUE

Meromuueckue pEeKOMEHAUMH  COOEPKAT MNEPEUueHb TEM C  BONPOCAMU  [JIA
CAMOCTOATEIBHON TIPOpabOTKM, TmepedeHs JadopaTopHeIX pabdoT ¢ BoOmpocaMul s
CaMOCTOATEIBHONH MTPOPAOOTKH.

Meromuueckue ykazaHus TOCBAMIEHBI Kypcy «BBemeHne B (PYHKIMOHAIBHOE
IporpaMMupoOBaHue». Ha mnpoTMKEeHMM MHOTUX TBICAYEIETHH YEJIOBEYECTBO 3dHUMAETCA
HAKOMJIEHHUEM, 00paboTKON U mepenadeit 3HaHuM. {7 5THX 1e1eil HEMpePRIBHO M300peTaroTes
HOBBEIE CpENCTBA W COBEPIICHCTBYIOTCA CTAphl€: pPe4Yb, ITMCBMEHHOCTh, I104YTa, Temerpad,
Teneon u T. A. bonpmyro poie B TEXHOMOTMH O0pabdOTKM 3HAHWI CHITPAIO IMOABIEHUE
KOMITBIOTEPOB.

B oxkrabpe 1981 roma flmonckoe MHMHHUCTEPCTBO MEXKIYHAPOOHOU TOPrOBIM M
MPOMBIIIUIEHHOCTH OOBABUIIO O CO3JAHUN MCCAEAOBATENLCKOM opranuzanmu — Huctutyra mo
pazpaboTke METOAOB CO30aHUA KOMITBIOTEPOB HOBOTO mokoneHus (Institute for New Generation
Computer Technology Research Center). [{emsro manHOro mpoekrta ObLIO CO3TAHUE CHCTEM
o00paborku muHpopmarmu, Oazupyrommxcsa Ha 3HaHuaX. [Ipenmomaramoce, 4TO 3TH CHUCTEMEL
OyayT obecrmeunBaTe NPOCTOTY YIIPABACHUA 3a CHET BO3MOIKHOCTH OOMIEHUA C MOJIb30BATEIIAMU
OpU MOMONIA ECTECTBEHHOTO S3BIKA. OJTH CHUCTEMBI JOKHBEI OBUIM  CcamMOOOydaThCA,
HCIOJB30BATh HAKAIUIMBAEMBIE B MHAMATH 3HAHUA IS PENIEHUA pA3TUYHOTO poaa 3ajad,
MPENOCTABIIATE IMONL30BATENAM OKCHEPTHBIE KOHCYIBTAIAM, IIPUYEM OT MOJIB30BATENIA HE
TpeOOBAIOCE OBITH crnenuanucToM B uH(popmaruke. [Ipenmonmaramocek, 4TO 9EIOBEK CMOKET
HCMOAB30BaTh IBM mATOr0 MOKOJIEHMA TAK € JETKO, Kak JM0OBIE OBITOBBIE SMEKTPONPHUOOPEI
TANA TEIEBU30pa, MArHUTO(OHA M ThIIecoca. BCkope Bcaex 3a AMNOHCKAM CTAPTOBAIH
AMEPUKAHCKUN U €BPONEUCKUH MTPOEKTHI.

[ToABnenne Takux CUCTEM MOTJIIO OBl M3MEHHUTE TEXHOJIOTHH 3a CUET UCITOIL30BAHNAA 0as3
3HAHUU U JKCIEPTHEIX CUCTEM. OCHOBHAA CYTh KAYECTBEHHOTO MEPEXO0IA K ILITOMY ITOKOJIECHHIO
OBM 3akmouanace B nepexone or 00paborkm maHHeIX K 00paboTke 3HaHWM. SIMOHIIBI
HAOECAJNCh, 4YTO MM YIACTCAd HE NOACTPAMBATE MBINUICHUE YEJIOBEKA IO IPHHIUIEL
() YHKIIMOHUPOBAHUSA KOMITBIOTEPOB, @ MPUOIM3NUTE padOTy KOMITBIOTEPA K TOMY, KAK MBICIHT
UETOBEK, OTOUIA MPHU 3TOM OT (DOH HEMMAHOBCKOM APXUTEKTYPEI KOMIIBIOTEPOB. B 1991 rony
IPEAIIOIATaI0Ch CO3AATh MEPBEIA NPOTOTUI KOMMOBIOTEPOB MATOrO MOKOJICHHUS.

Tenepr yke MOHATHO, 4YTO MNOCTABJIEHHBIE IIETM B HOTHOM MEpE TAaK U HE OBUIH
OOCTUTHYTHI, OJHAKO OTOT IPOEKT IMMOCHY W HMMIYIBCOM K PAa3BUTHI0O HOBOI0 BHTKA
HMCCIENOBAHMM B O00IaCTM MCKYCCTBEHHOIO WHTEIUIEKTA M BBI3BAJ B3PEIB HHTEpPECA K
JOTHUECKOMY MPOTPAMMHMPOBAHMIO. TaK Kak asa 2 EKTUBHON peam3anni TpaauinoHHas (poH
HENMAHOBCKAaA apPXUTEKTypa HE MOAX0AMIA, OBLIIN CO3/IaHbl CHEUATN3UPOBAHHEIE KOMITBIOTEPEI
noruueckoro mporpammupoBanus PSI u PIM.

B kauecTBE€ OCHOBHOM METOIOJIOTHM Pa3padOTKH MPOTPAMMHBIX CPEICTB ISl MPOEKTA
9BM maroro mokoseHus Ob0  M30paHO  TOTMYECKOE  TMPOrPAMMHPOBAHME,  SPKUM
MPENCTABUTEIIEM KOTOPOro sABAeTCA A3bIK [Iposor. Jlymaercs, 4ro u B HACTOAMIEE BpeM:A
[Tponmor ocraerca Hanbonee MOMyJAPHBEIM SA3BIKOM HMCKYCCTBEHHOTO WHTEIUIEKTA B SMOHMM U
Espone (8 CIIA, TpamuimonHo, ©Oonee pacmpOCTpaHEH APYTOM A3BIK HMCKYCCTBEHHOTO
WHTEIUIEKTA —I3BIK (PYHKIIMOHAILHOTO MporpaMmMupoBanus Jlucm).

Haszanmne a3eika "llpomor" mpoucxomur or cioB JIOI'mueckoe ITPOrpammvmpoBanue
(PROgrammation en LOGique Bo ¢paniysckom Bapuanre 1 PROgramming in LOGic — B
AHTIIMUCKOM).

[Tponor oCHOBEIBAETCA HA TAKOM pa3feiie MAaTEMAaTHYECKOM JIOTUKH, KAK MCYHMCIECHHE

npenukar e YMEYIEesIMesd 0a3zuc CcoCTaBIAET IIPOIE a4 OOKAazareiasCTBaA TEeOopeM MEeTOIOM
P P OHHON HOIMCIo ponenypa I P I

Ceprud &3 O ATOTAIERE EHA s ¥4 PH OB E K% A3 I HKTOB.
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1. HEJb U 3AJIAYH U3YUEHUS JTUCHUITL/INHBI

[lens ocBoenus muciummmHel «BBemenue B ()YHKIMOHATBEHOE MPOTPAMMHUPOBAHUEY -
¢popmupoBanne Habopa npoecCHOHANBHBIX KOMIETEHIMM Oyaymiero OakamaBpa 1o
HamnpasieHnto moarotosku 09.03.02 «MugpopmannoHHbIE CUCTEMEI U TEXHOJIOTUI).

3amagyn OCBOCHWS MUCHUIUINHEL M3YYEHUE OCHOBHBEIX ITOHATHM (DYHKIIMOHAIEHOTO
IPOTPAMMUPOBAHMA,  OCBOCHME  MHCTPYMEHTOB  PEIIEHMA  3adad  (PyHKIMOHAIBEHOTO

IpPOrpaMMHUPOBAHHUA.

2. PEKOMEHJIAIIUU JIJIA CAMOITIOATOTOBKHA

2.1 lloaroroBka k JexuusaM. CaMocToATe/IbHOE H3VYEeHHE JIHTEPATyphbl.

basoBbIN ypoBEHb

Tema 1. UcTopusi pa3sBHTHA JIOT HYECKOI'0 IPOrpaAMMHPOBAHHSA

1. DakTel: onpeneneHune, HA3HAYEHUE, PUMEPEI

2. OCHOBHBIE U HEOCHOBHBIE (DAKTEI

3. Bompocer: onpenenenue, HA3HAYEHUE, TPUMEPEL

Tema 2. OcHOBbI MATeMAaTH4Y€CKOH TOTHKH

4. OCHOBHBIE U HEOCHOBHEIE BOIIPOCEHI

5. IlpaBuna: onpeneneHue, HA3HAYEHUE, TPUMEPEI

6. OmnpeneneHue JOTUIECKOU MPOTrPAMMBI U IOTHYECKOTO CIENCTBUA
Tema 3. UcunciieHHe BbICKa3bIBAHHH H IPEIHKATOB

7. Tepwmel, BUIBEI TEPMOB

8. IlonsATHa KOPPEKTHOCTH M CIOKHOCTH JJOTUUECKOHW MPOTPAMMEI

9. OK3UCTEHIMAIBHBIE BOMIPOCHL, MPABUI0 0000mIeHMA

Tema 4. IlppuMeHeHHe JTOTHYeCKOI'0 IPOrPAMMHPOBAHHUA B NIPOEKTHPOBAHHH IKCIIEPTHBIX
CHCTEM

10. YauBepcampHbIe (paKTHI, IPABUIO KOHKPETHU3AINH

11. KOHBIOHKTUBHEIE BOTIPOCEI

12. Yan(ukarop 1Byx TepMOB, YHU(PHUIHUPYEMEIE TEPMBI

Tema 5. Beegenne B nporpammupoBanne Ha sizbike PROLOG

13. Hanbonpmmit oOnpii yHu(pukarop.

14. Anropurm yHU(pUKAIIN.

15. AbGctpaktHeil uaTEepnperarop. OnpeneneHne BEIUUCICHU 1IETH

Tema 6. Crpykrypa nporpammsl Ha sa3bike PROLOG. Canrakcuc sizsika PROLOG
16. ITpequxarter B s3e1ke [Iponor

17. Ilpennoxenus B a3eike [Iponor: gaxTer u npasmia

18. 3ampocsr (mem) B a3eike [Iposor

Tema 7. Pemienue 3a1a4 HA BbIYHC/IeHHE HE/TH

19. Cunrakcuc a3sika [Ipomor. [lepemennsie.

20. Conocrasnenue u yauukanus. [Ipequkar pasencrea. /lerepmunusm
21. OcHOBHBIE OPUHIIMOEI MOUCKA C BO3BPATOM

Tema 8. Ilonck penieHus B 3a/1a4aX JIOrHYeCKOI0 NPOrpaMMHPOBAHHUA
22. Yopasnenue mouckom pemniennii (mpemaukatsr fail u !)

23. YopaBneHue MOMCKOM PEIIEHNH (IMHAMUYIECKOE OTCEYECHUE)

24. IIpocteie 00BeKkTH JaHHEIX. COCTABHBIE OOBEKTE JaHHBIX. COCTABHEIE OOBEKTEL JAHHBIX

25. IpenvigamwepeaiancaH

oo 26 %%%gmmﬁ%% Plicypona
Eina,.qenal? . wmﬂn dHHBIX

28. Cucku, npumepsl padboTer. COPpTUPOBKA CIUCKOB

,DEHCTEH%QE»AQEME rﬂpﬁiﬁéﬁﬂﬂ pﬂGGTLI
b6
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30. I'pader: mpencraBnenne u JeUCTBUA HAT rpadaMu

[MOBbLILLEHHbIN YPOBEHb

Tema 1. UcTopus pa3sBUTHS JIOTHYECKOI0 NPOrpaMMHPOBAHHSA

1. AoOctpaktaeiil uarepnperarop. [IpomsBoansie u nopoxaennsie nenu. Llemi-
MPEAIIECTBEHHUKN U POICTBEHHBIE 1IEIH

2. Amropurm padoTEl A0CTPAKTHOTO UHTEPIPETATOPA

3. JexiapaTHUBHBIN CMBICH MPOJIOT-IIPOTPAMM
4. IlpouenypHas ceMaHTHKA OPOJIOT-TIPOTPAMM

Tema 2. OcHOBbI MaTEMAaTH4Y€CKOM JTIOTHKH

5. IlpencraBnenue CMCKOB, TOI0BA U XBOCT CITUCKA

6. OCHOBHBIE IPEAUKATHI A4 pA0OTHI CO CITMCKAMU

7. Ilpemukar findall

8. 3amaua 0 HEOETEPMHUHUPOBAHHOM KOHEUYHOM ABTOMATE

Tema 3. UcunciieHHe BRICKA3bIBAHHH H NPEIHKATOB

9. Orpannuenue nepedopa, orceuyeHme

10. Hemx fail u true

11. Orpunanue B IIponore

12. Ob6paboTka CTPOK, OCHOBHEIE NPEINKATEI

Tema 4. IlpuMeHeHHe JTOTAY €CKOT0 POrPAMMHPOBAHHS B IPOeKTHPOBAHUH
IKCIIEPTHLIX CHCTEM

13. Crpykrypa nporpammel B Visual Prolog

14. O0BABICHNE NONB30BATENECKUX JOMEHOB, AIbTEPHATUBHEIE JTOMEHEI
15. Omucanne npenukaros B Visual Prolog

Tema 5. Beenenne B nporpammupoBanne Ha sizbike PROLOG

16. Yupasnenune nerepmunmzmom B Visual Prolog

17. Ormcanne nunammnueckux 0a3 GpakTos

18. ITpequkaTer amst pabOTHI ¢ MUHAMIMYECKUME Oa3zamu (DaKTOB

19. Yopasnenue nerepmunuszmom B 0azax (paxTos

Tema 6. Crpykrypa nporpammsl Ha sa3bike PROLOG. Canrakcuc sizsika PROLOG
20. 3amaua 0 BOCEMM (Pep3sAX B TPEX BapUAHTAX

21. OcHOBHBIE IPEONKATEL 1)1 00pa00TKH CTPOK

22. O0nme noaxoabl K PEMIEHNUTI0 TOJI0BOJIOMOK

23. 3amada 0 XaHOMCKOHN OamHe

Tema 7. Pemenue 3a1a4 Ha BoIYHC/ICHHE e/ IH

24. 3apmaga 0 KPECTBAHUHE, BOJIKE, KO3€ U KAITyCTE

25. OnpeneneHue npoCTPaHCTBA COCTOAHUM

26. ITpumeps! ompeneneHus OTHOMIEHNS TOCTE IJIA PA3HBIX 3a0ad

27. ITouck B rmyOMHY B MPOCTPAHCTBE COCTOSHUM

Tema 8. Ilonck pemieHnst B 32/1a4aX JIOTHY eCKOIr0 MPOrpaMMHPOBaHHS
28. ITouck B rmyOuny ¢ 00HAPYKEHHUEM LHUKIIOB

29. ITouck B rmyOMHYy C OrpaHUYEHUEM TITy OMHEI

30. ITouck B mmapuHy B OPOCTPAHCTBE COCTOSHUU. [IpencraBnenue myrei-kaHquaaToB B BUIE

CITHCKOB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



58

2.2 lToaroroBka k 1a00paTopHLIM padoTam

ba3oBbIii YpOBeHb

Tema 1: BBenenne B nporpamMmmMipoBanue Ha sizbike PROLOG

ABTOMaTH3aMUd JI0KA3aTeNbCTBA B JIOTHKE ITPEJIHKATOB
MeTo/1 pe30onuil B UICUHCIIEHHN BEICKA3EIBAHUI
CpaBHUTENBHAS XapaKTEePHCTUKA COBPEMEHHBIX TEJIEKOMM VHUKAIIHOHHEBIX CHCTEM.

[TpaBwiio YHU(PHKAITUU B JIOTHKE MTPETUKATOR
MeTo/1 pe30Ntonuil B UCYUCTIEHHH TP/ THKAaTOB

Tema 2: CTpykrypa nporpammsbl Ha si3bike PROLOG. Cunrakcuce sizsika PROLOG
6. IIpoueaypHocts IIponora

7. Crpykrypa nporpamm [Ipomnora

8. OcHOBH cHHTaKcHca 93b1ka [Tposor

9. Hcnonb3oBaHue JUILIOHKITUH U OTPUIAHHS
10. Vau@ukanus B I[Tpomnore
Tema 3. AITOpHTMEI JIOTHYECKOT0 NPorpaMMHpoBaHus. PellleHHe 3a71a4 HAa peKypPCHIO

SN D=

11. M3yunTh CHHTAKCHC H CEMAHTHKY OIEepariii MareMaTHIeCKOH JIOTHKH

12. Jlath onHcaHue 3a/1a4 MaTeMaTHUeCKOH JIOTHKH C HCITOJIb30BAHHEM TEPMOB U (DOPMY T
13. M3yunTh NMpaBuia HaIMMCAHUSA ITpoTrpaMM Ha si3bike [Tpomor

14. TIpoBectH mpocThie BEIYHCTEHNS Ha 93bIke [Tposior

15. BEIMONHATE ONepaniy HaJl CIIMCKAaMHU ¢ UCITONTb30BaHHEM s3bIka [Tpomor

Tema 4. IlpumMeHeHue criiickoB B [IpoJiore

16. CocTaBHTE anTOPUTMEI JIJIS 3a/1a4 JIOTHYECKOI'O MTPOTPaMMHUPOBaHHS
1 7. BEIMOMHATE IMOUCK 3JIEMEHTa B CITHCKE C HCITOMBL30BaHUEM g3bIka [Iposor
18. BEIMONHATE 00Le/IHHEeHHE JIBYX CITHCKOB HCITOIB30BaHUEM s3bIka [Tpormor
19. BEIMONHATE OMpejielieHHe pasMepHOCTH CITUCKA ¢ UCTTONL30BaHHEM s3bIka [Tpoor
20. BRIMONMHAUTE OMNpejielieHHe MakCUMalTLHOT O AJIEeMEHTa B CITHCKE
21. 3anaua o kpecTEIHHHE, BOJIKE, KO3€ H KAITyCTe
22. OnpepeneHne MPOCTPAHCTBA COCTOSHHIH
23. IlpuMmepHl omnpejielieHHs] OTHOIIEHHS ITOCTIE JIJI PasHBIX 3aj1ad
24. TTouck B rIyOHHY B IIPOCTPAHCTBE COCTOSHHUI
IToBbLIIIEHHBIN YPOBEHb

Tema 1: BeeieHue B nporpamMmmMupoBanie Ha a3bike PROLOG
1. OcHOBHBIE cTpaTErHH MOUCKA PEIIEHHH B MIPOCTPAHCTBE COCTOSHHH
2. BoluncieHne [eJd B 33/ja4aX JIOTHYECKOro MporpaMMHUpPOBaHUS

3. YHpEiB.TIEHHE I[TOHCKOM pPCHICHHA B 3aTa49aX JIOTHYCCKOTO MpOoTrpaMMHpPOBaH A
4. HIJHMEHEHHE CITHCKOB B 3a/]a4aX JIOTHYCCKOT'O ITpOrpaMMHpPOBaHH A

Tema 2: CtpykTypa nporpamMmmsl Ha f3bIke PROLOG. Cunrakcuc sizsika PROLOG
Vcuncnienre BEICKA3EIBAHUH U IIPEeJHKATOB

Onepaliuy JIOTHYECKOTO MPOrpaMMHUPOBAHU S

[Touck B ryoHHY

[Touck B mIHpUAHY

PemnieHne HTPOBEIX 3a/1a4

10. MUHHUMAaKCHBIH ITPHHITUIT [TOUCKA pellIeHU

Tema 3. ANropuTMBI JIOTHYECKOTO NporpaMMupoBanusd. PellleHHe 3a1a4 HA PeKYPCHIO
11. PazpaboraTh cTpaTeruio MOUCKA pelleHUil B TPOCTPAHCTBE COCTOSHHIA.

12. BBIMOIHATE ITOUCK B TIIYOUHY
13, BBIOTHATE ITOUCK B IUPUHY

Tema 4. ITpusresenmencnsrekoB B IIposore

Lo

Copmuilg P&%Biﬁ%%&%”ﬁ%@%?@? e

Bnanen

T IpMEHUT B MMH UM AKCHBHIITPH HIUIT [TONCKA pelleHUi
16 Pa3zpaboTaTth 3KCIMEePTHYIO CHCTEMY JIJIS IPOBEPKH YPOBHS 3HAHHIH

08.2022 no 19.08.2

PaspaboTaTts 2kcme IO CHCTEM g OIIEHKH PaboTOCTIOCOOHOCTH anmnapaTHO-TIPOrPAMMHOM
,D,EL-'ICTEHTE!I'IE!H C 11JIJ [BTHy }’T AL I P P‘ P‘ 1"[3
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HH(pPaCTPYKTYPHI
18. Pa3zpaboraTh SKCNEPTHYIO CUCTEMY JIJI OIEHKH KadeCcTBa IMporpaMMHUPOBAHHUS

19. Pa3spaboTarb HHTeJUIEKTYAILHEIH CepBHC /IS JHArHOCTHKHA HEUCITPABHOCTH anlapaTrHo-
TPOrpaMMHOH HH(PPACTPYKTYPHI
20. PaspaboraTh HHTEIJIEKTYANBHBIH CepBHC JIJI TIOJICKA3KN B ONpe/lelieHUH Mpo(hHIis caHATOPHS

3. TEOPETHYECKHWH MATEPHA.I

3.1 BBEJIEHHE B ITPOI PAMMMWPOBAHHE HA A3bBIKE PROLOG

HMmnepaTuBHBIE U IeKJIAPATHBHBIE A3BIKH MPOrpaMMHPOBAHHUA

Tpamuimonno mon mporpaMmMoN MOHUMAIOT MOCHENOBATENEHOCTE OMEPATOPOB (KOMAHJ,
BBIITOJTHAEMBIX ~ KOMITBIOTEPOM). IJTOT CTHJIB NPOTPAMMHPOBAHHA HOPUHATO  HA3BIBATH
UMIIEPATUBHEIM. lIporpammupys B UMIIEPATMBHOM CTWIE, IPOTPAMMMCT OOJKEH OOBACHUTH
KOMITEIOTEPY, KAK HY’KHO Pemars 3aaady.

[TpoTuBOMONOXKHEIIT €My  CTWJIb HOPOTPAMMHUPOBAHUS — TAaK  HA3BIBAEMBIN
OEKJIAPATUBHBIM CTWIb, B KOTOPOM HpOorpamMma MNOPEaCTaBIsAe€T CO000M COBOKYIHOCTE
YTBEPKAECHUH, OMUCHIBAIONINX (PPArMEHT MPEAMETHON O0IACTH WM CIOKUBIIYIOCS CUTYALUIO.
[Iporpammupys B A€KIapaTUBHOM CTHIIE, IIPOTPAMMHUCT JOJDKEH ONMUCATh, YTO HYKHO PEIIATh.

COOTBETCTBEHHO M fA3BIKM OPOTPAMMHMPOBAHUA  JEAAT HA  HMIIEPATUBHBIE U
OEKIAPATUBHEIE.

HMmnepaTuBHBIE A3BIKM OCHOBAHBEI HA (POH HEWMAHOBCKOM MOIEIN BBIYMCIEHUH
KOMIIbloTEpa. Pemas 3amady, HMMIEPATHUBHBIM MTPOTPAMMHCT BHA4al€ CO30AET MOIEIb B
HEKOTOPOU (POPMAIBEHOM CHCTEME, d 3daTEM IEPEMHUCHEIBAET PEUICHUE HA MMIEPATUBHBIN S3BIK
IPOTPAMMHUPOBAHUA B TEPMHHAX KOMIBIoTEpa. HO, BO-IEPBEIX, AJIA UEIOBEKA PACCYXKIATH B
TEPMUHAX KOMITBIOTEPA [TOBOJIBHO HEECTECTBEHHO. BO-BTOPBIX, DOCIEIHUM HSTam 3TOHU
OEATENBHOCTH (IIEPENMUCEIBAHUE PEMIEHHA HA A3BIK MPOrPAMMHPOBAHUA) MO CYTH JI€I4 HE UMEET
OTHOUIEHWA K PEMIEHUI0 MCXOTHOM 3anaur. O4eHb 4acTO MMIIEPATUBHEIE ITPOTPAMMHCTEI TAKE
pasnmenaror padoTy B COOTBETCTBMM C ABYMA OINMCAHHBIMHM BbIE HSTamamMu. Omnu monaw,
MOCTAHOBIIMKYU 34144, TPUIYMBIBAIOT PEIICHUE 3a1auu, a IPYTrHe, KOTUPOBIIUKH, MEPEBOIAT
3TO PEMIEHUE HA A3BIK MTPOTPAMMUPOBAHUSL.

B OCHOBE NEKIAPAaTUBHEBEIX S3BIKOB JICKUT (POPMATM30BAHHASA YEJIOBEUECKAsA JIOTHKA.
Yenosek UL OMACHIBAET PEIIAEMYIO 3a1a9y, 4 MOUCKOM PEILIEHU 3aHUMAETCA UMIIEPATUBHASL
CHUCTEMA NPOTPaMMHPOBAHUA. B uTOre moyuaeMm 3HAUUTENREHO OONBIIYIO CKOPOCTE pa3pabOTKu
MPIIOKEHNN, 3HAUATEILHO MEHBIINM pa3Mep MCXOOHOTO KOAd, JIETKOCTh 3aICH 3HAHUM Ha
NEKIAPATUBHEIX A3BIKAX, 0OJI€E ITOHATHBIE, MO CPABHEHUIO C HMMIIEPATUBHBIMH S3BIKAMM,
IPOTPAMME.

M3Bectna knaccuukanumsa A3bIKOB IIPOTPAMMHUPOBAHUA HO HUX Omm3octn b0 K
MAIIMHHOMY A3BIKY, JU00 K €ECTECTBEHHOMY YEJIOBEYECKOMY A3BIKY. le, 49T0 Omike K
KOMIIBIOTEPY, OTHOCAT K S3BIKAM HU3KOTO YPOBHS, 4 T€, 4TO OMMKE K YETOBEKY, HA3BIBAIOT
A3BIKAMM BBEICOKOTO YpPOBHA. B 3TOM CMBICIE HEKIApPAaTHBHBIE A3BIKH MOKHO HA3BATH SA3BIKAMU
CBEPXBBICOKOI0 WM HAWBBICHIETO YPOBHA, ITOCKOJIBKY OHM OUE€HB OJM3KH K YEIIOBEYECKOMY
A3BIKY U YEJI0BEYECKOMY MBIIUIEHHIO.

K uMIiepaTUBHEIM A3BIKAM OTHOCSTCS TAKUE A3BIKU TporpaMmMupoBanus, kak [Tackans,

benicuk, Cu ut. 1. B otnuume ot nux, [Iponor aensercs nexkinapaTuBHBIM A3BIKOM.

IIporpamMmupoBanue Ha si3bike IlpoJior
[Ipu nporpammupoBanmnu nHa [Ipomore ycunua mnporpamMmucra  HOKHBL — OBITEH
HAIMIPABIECHE HA OMMCAHUE JIOTMYECKOM MOJEnM (PparMeHTa MPEeaMETHOM 00JIacTu pemaeMou
3a0a9i B Eﬂg‘kuﬂ-rmﬂoﬁﬁmﬂmrﬂﬂ OpPEIMETHOHN 001aCTH, UX CBOUCTB M OTHOLIEHUH MEXKIY CODOMH, a
Conm ¢H§T:ﬂ%&gﬁ£§§£§%ﬁ§f&%&m§gm. @®aktnuecku [Iponor mpencrasmsaer co0O HE CTOIBKO
BnagendI3BIKLAAAENOEPAMMHPABAKEIA, CKOIBKO SA3BIK JJI OMMCAHWA NAHHBIX U JIOTHKH UX 00padoTKH.
[Iporpamma na Ilpomore He ABIAETCS TAKOBOM B KJIACCHYECKOM IMOHUMAHWHW, MOCKOIBKY HE

Neicraedd S CPHCHEL 6B HBIK 0¥ FIPA B0 U X K DHCTp}’I{H}ﬂ?I THITd YCIOBHBIX OIICPATOPOB, OICPATOPOB HKJIA
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u T. 1. Ona mpexncrasasger co00i Momens (pparMeHTa OPEeaMETHOM 00IacTH, 0 KOTOPOM HIET
peus B 3amaue. M pemenue 3amaun 3amicBIBAETCSA HE B TEPMHUHAX KOMITBIOTEpA, 4 B TEPMHHAX
IPEAMETHON 00MaCTH pemaeMon 3a0a4u, B yX€ MOTHOTO CeMYac 0OBEKTHO-OPUEHTUPOBAHHOTO
IPOTPAMMUPOBAHHAL.

[Tponor ouens XO0poOUo NOOXOOUT Ui OMMCAHWUA B3AMMOOTHOIIEHUM MEXKIY OOBEKTaAMM.
[Tostomy IlIponor nHaseBaroT peasuMoHHBIM fA3bIKOM. [Ipuuyem "pensumonnocts" I[Iponora
3HAYUTEIBHO 0O0ee MOMIHAA M PA3BUTAA, UEM ' PEMALMOHHOCTE' S3BIKOB, UCIOIB3YEMBIX A
oOpaborkun 0a3 manneix. Yacro [Iponor wmcmome3yercs mifd CO3MaHUA CHUCTEM YIIPABICHUS
O0azaMM [AaHHBIX, TA€ MNPUMEHSAIOTCS OUEHb CJIOJKHBIE 3alpOCEl, KOTOPBIE AOBOJIBHO JIETKO
3amicars Ha [Ipomore.

B Ilposmore oueHp KOMITAKTHO, II0 CPAaBHEHHI0O C MMIIEPATUBHEIMHU SA3BIKAMM,
OMMCEIBAIOTCA MHOTHE anropuTmel. [lo cratucruke, CTpoka MCXOAHOTO TEKCTA MPOrpPamMMbl Ha
a3bIke [Ipomor cOOTBETCTBYET UETBIpHAAIATH CTPOKAM MCXOMHOTO TEKCTa IPOrpamMMbl HA
UMIIEPATUBHOM S3BIKE, PEHIAIONIEM Ty k€ 3amauy. [Ipomor-mporpammy, kak MpaBWIO, OUYEHB
JIETKO MHCAaTh, NMOHMMATh M OTIAKMBATE. JTO MNPHUBOAUT K TOMY, 49TO BpeMA pa3paboTKn
npuiokeHus Ha A3eike [Ipomor Bo MHOrMX ciaydgasx Ha DOpANOK OwicTpee, 4eM Ha
MMITEPATUBHEIX A3bIKax. B IIpomore nerko omuceiBate 1 00padaTeIBATE CIOKHBIE CTPYKTYPEI
nanueix. [Iposepum 511 yTBEpKIECHNA HA COOCTBEHHOM OITBITE IIPA U3YUEHUH JTAHHOTO Kypca.

[Tponory mpucyni psa MeXaHM3MOB, KOTOPEIMH HE 00JagaroT TPAOUIIMOHHBIE SA3BIKU
MPOTPAMMUPOBAHMA: COMOCTABICHHE C 00pa31oM, BEIBOJ C MOMCKOM M BO3Bparom. Emie omHo
CYIIECTBEHHOE OTJIWYHUE 3AKII0OYAeTCA B TOM, 4TO0 [OIA XpaHeHus naaHHeix B Ilpomore
HCIOIB3YIOTCA CIUCKH, & HE MACCHUBHI. B f3BIKE OTCYTCTBYIOT OHEPATOPHl MPUCBAUBAHUA H
0e3yCrIoBHOTO Iepexona, ykasarenau. ECTeCTBEHHBIM M 3a4acTyl0 €OUHCTBEHHBIM METOIOM
MPOTPAMMUPOBAHUA ABJIAETCSA PEKYPCHSL.

Jlna pemenus moOOU 3amaduMl €CTh ONTHUMAJIBHBIM A3BIK (A3BIKM) IPOrPAMMHPOBAHUA.
MHuorue 3amaum, XOpomio pemaeMsle UMIEpaTuBHBIMU M3blkamu Tumna [lackama n Cu, mmoxo
pematorca Ha [Iponore, m Haobopor. OcHoBHEIE 0OnacTn npumenenus [Iposora:

- OpICTpast pa3paboTka NPOTOTUIIOB MPHUKIAAHEIX IPOTPaMM; -

aBTOMaTHYECKHI IEPEBO/T C OJTHOTO SA3bIKA HA JIPYTOI;

- CO3[JaHNE €CTECTBEHHO-A3BIKOBBIX MHTEPPEHCOB I CYNIECTBYIONIMX CHCTEM;

- CUMBOJIBHBIE BEIUMCIIEHUA I PEIIEHUA YPaBHEHUN, TU(]) (PEPEHIIMPOBAHUS U
WHTETPUPOBAHUA;

- IPOEKTHUPOBAHUE TUHAMHUECKHX PEIALMOHHBIX 0a3 JaHHBIX; -

SKCIEPTHEIE CUCTEMBI U 00 0JIOUKH SKCIIEPTHBIX CUCTEM;

- ABTOMATU3UPOBAHHOE YITPABJIEHHUE IMPOU3BOACTBEHHEIMHU

MPOLIECCAMM; - ABTOMATHYECKOE TOKA3ATEILCTBO TEOPEM; -

MOJIyaBTOMATHIECKOE COCTABJICHNE PACIIMCAHNY;

- CUCTEMEI ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHNA, DA3MPYIOMIEECA HA 3HAHUAX
MIPOTPAMMHOE 00€CIEIEHUE;

- OpraHu3anusa CepBepa NAHHBIX WIHM, TOYHEE, CEPBEpPA 3HAHWM, K KOTOPOMY MOKET

00pamaTeCa KIMMEHTCKOE MIPIIOKEHNE, HAITUCAHHOE HA KAKOM-JIM0O A3BIKE MPOTrPaMMHUPOBAHUAL.

3nakoMcTBO ¢ HHTeprperaropoM SWI-PROLOG

B mnamke c ycranosiaeHHeiMm SWI-PROLOG Boiigute B mupekropuro pl/bin, co-
nepxantyio (ain plwin.exe, u 3anycrure ero. Ha skpane moSBUTCS TJIABHOE MEHIO M TJIABHOE
(mnanorosoe) okHo ¢ npurnamenneMm SWI-PROLOG (cwm puc.1.1).

['maBHOE MEHIO MOKHO chenark akTHBHEIM, HakaB F10 wmm Alt. Korma rimaBaoe meH:o
AKTUBHO, €Tr0 3JEMEHTHl MOKHO BBIOpPATh C MOMONIBIO0 KJIABHII YIIPABIECHUA KypCOPOM H

HDCHEH}’PDWE]:H:IWQM KJIdBHIITH El'lter. BHGHPHTB AJIIEMECHTEI I''TABHOTO MCHHK MOKHO TAKKC
H N[E:IHIE%-I.EHPDHHD” Nnoanceo

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIporpamma ua IlpoJore
[Tporpamma na Ilposore cocrour u3 (pakToB U MpaBui, KOTOPEIE 00pa3yioT 0a3zy 3HAHUM

[Tponor-nporpamMmel, u 3ampoca K 3701 0a3e, KOTOPBIN 3aJA€T LIEIb ITOUCKA PENIECHUH.

Ipeankarsl
OmucCeIBalOT OTHOUICHUE MEKAY OOBEKTaMM, KOTOPHIE ABIAIOTCA APryMEHTAMH

[IpeauKara.

1 SWI-Prolog (Multi-threaded, version 5.6.23])

Filz Edit Zcitings Dun  Debug  Help

Weloome= to SWl-Feolog lMHulti-threadscd, Wermiowp S.b_ @S] M
CopveEight (¢} 1SS0—2003 Uaiver=icy of AmO=Terdam.

OWI—Fooloyg conus= wilkh ATIOITTELY IO WARRAITTYT. Thi= i= Lees =u Ll vme =, —

mi1d o mis welozome be medizozrilbubts it umundsr crbmbin oondibd o

Pla-wa rowit http:/ fvwr wwri—crosleoyg. cswry EFoxr dabaile .
For help., u== 7?— help  ( Tcpici. or - apvpropo= |Wordd

B R

Pucynok 1.1 - Bug guanorosoro okna SWI-PROLOG

dDakThI
KoHcTaTupyloT HamuuMe 3aJaHHOTO NPEOUKATOM OTHOUIEHHUS MEKOY YKAa3aHHBIMH

00BEKTAMH.

INPUMEP

Koncrarauus (pakra B mpeayioKeHnn
DJUIeH MOOUT TEHHHC.

B CHHTAKCHCEC HpDI[DFH BEITJIAIHUT TAK:

M0HT(1en, TeHHnc).

HMHA OTHONICHHA HMCHA O0BEKTOR
(HMS npearKaTa) (3HAYCHHS aprYMCHTOB)

Pucynoxk 1.2 — Cunrakcuc Ilponor

Nma npenukara (QpyHkropa) m 0ObEKTAa MOMKHO HAYWHATECA C MAJTEHBKOU OYKBBI M

MOJKET COIEPKATh JATMHCKUE OYKBEI, KApWIIMNY, HU(MPEl U CAMBOJ NOJUEPKUBAHUA ().
Kuprmimia ucnons3yercsa HapaBHE ¢ JaTUHCKUMH OykBamm. OOBIMHO NpeaukKaram Jar0T TAKUE
UMEHa, 49TOOBI OHM OTpPAKATIW CMEICT OTHOmeHus. Hampumep: main, add file name. JIBa

MpeauKaTa MOTYT MMETh OJMHAKOBBIE HMEHA, TOTJA CHCTEMA PACIO3HAET UX KAK pa3HBIE
NPEOUKATEI, €CIM OHA UMEIOT PA3IMYHOE YMCIO apryMEHTOB (apHOCTh). Hampumep, mo0ut/2,

aroouT/3.
Nms mpenukara MOMXKET COBMAAATE C MMEHEM KAaKOTO-THMOO BCTPOEHHOTO MHPEAUKATA

SWI-PROLOG. Ognako, ecmi COBMAJIM MMEHA MOJIB30BATEILCKOTO M BCTPOEHHOTO MPEIUKATA,
TO Opu OOpamieHnn Kk HEMy (JIMO0 U3 HHTepanrTaTﬂpa, 00 W3 mporpaMMmel), OYIAET BBI3BAH

MOTb30BATE BRI Dﬂwﬁ:ﬁm [TOJIB30BATEIILCKOE  ONPEOEICHHE  (IIEPEKPOET»
SJNEKTPOHHOW T10 f
Cepru IPCAOTPENCICHHOS B RQLOQ
Erlhlme.~ hﬂ[I]in[{Iijiéﬂ AnekcaHgpoBHa

HpﬂBHI[H OIMHUCHEIBAKOT CBA3H MEHCI[}’ HpEﬂHKHTHNﬂ'I.
Nencteutenex: ¢ 19.08.2022 no 19.08.2023
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Bunan nobuTrt Bce, uTo J0OMT ToM.

B cuHTakcuce IIpomora:

nobut ('Bunn', HeuTto) :— nawbur('ToMm', HeuTo) .

[TpaBuno B:-A coorBercrByeT nmmmukanun A—B («ECJIM A, TO B»).

B o0mniem Buae mpaBmio - 3TO KOHCTPYKIIHA

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

kotopas unraerca «P0 ucrunno, ecimu P1 u P2 u ... Pn uctunae.

[Tpenukar PO HazeiBaercs 3arosioBKOM npaBuia, Beipaxenue P1,P2,....Pn - Tenom
npaBuid, a npeaukars! Pl - moanemavm npaswia. 3amatas o3Hadaer joruueckoe "HU".

dakTel U MpaBuia HA3BIBAIOTCS TAKKE YTBEPKACHUAMHA WM KiIo3amu. DakT MOKHO

paccMarpuBaTh Kak MpPaBWIO, HMEIOIIEE 3ar0JI0BOK U ITyCTOE TENO.

IIpoueaypa

[Tpouienypa - 570 COBOKYIMHOCTh YTBEPIKIEHUH, 3aT0JIOBKH KOTOPBIX UMEIOT OTMHAKOBBIH
()YHKTOP ¥ OIHY U Ty k€ apHOCTE. [Iponienypa 3agaer onpenenenne npeaukara.

Konern, mpeanokeHus BCErga OTMEUAETCS TOYKOW, MOSTOMY BCE€ (DAKTEHI, MMpaBUIa M
3aMpOCHl JOJKHBI 3dKAHYUBATHCS TOYKOM. 3aMETUM TAKKE, 4TO MEKIY MMEHEM IPEINKATa U

CKOOKOM HE JOKHO OBITE MPOOEIIOB.

IlepemMenHnast
[lepemennas - monmeHoBaHHAaA 00IACTE MAMATH, II€ MOKET XPAHUTHCS 3HAYEHUE.
Ecm nepemenHas He CBA3aHa CO 3HAYEHUEM — OHA HA3BIBAETCA CBOOOIHON MEPEMEHHOM.

Yaupuxanus

YHu(uKanus - mpouecc noydyeHus CBOOOTHON NEPEMEHHOM 3HAUCHUA B PE3YIILTATE
COToCTaBIeHuA pu Jorngeckom BeiBoie B SWI-PROLOG.

[TonsTne nepeMeHHONW B JIOTMYECKOM HOPOrPAMMHMPOBAHUM OTIMYAECTCA OT 0a30BOro
MOHATHA MEPEMEHHOMN, KOTOPOE BBOAUTCS B CTPYKTYpPHOM mporpammupoBanuu. [Ipexme Bcero,
3TO OTJIMUME 3aKTI09aeTcsa B TOM, uTo nepemeHHas B SWI-PROLOG, ognaxnasl moaydus CBOE
3HAYEHUE MPHU YHU(PUKAIIANA B MPOLECCE PAOOTHI IPOTPAMMEI, HE MOKET €r0 U3MEHUTH, T.€. OHA
CKOpEE ABJIETCA AaHAIOrOM MATEMATUYECKOTO TOHATUA «IEPEMEHHAA» — HEW3BECTHAA
BennunHa. [lepemennas B SWI-PROLOG e nmeer npenonpeneeHHoro TUna JaHHBIX U MOKET
OBITH CBA3aHA CO 3HAUYEHUEM JIF0O0TO TUIIA TAHHBIX.

[Tepemennas 8 SWI/PROLOG 00603Hauaercs kak mociaeqoBaTeNbHOCTh JTATHHCKUX OYKB,
KAPUJLTIE U [U(p, HAUMHAIOMIAACA C 3arJaBHOM OYKBBI MM CHUMBOJIA MOOUEPKUBAHUA ().
3aMeTuM, 4TO €CIU 3HAUEHUE apryMEHTa MpEeauKara WiIh €r0 UM HAYMHAETCA C 3arjiaBHOU

OVKBEI, TO OHO IMMIIETCA B amOCTPO(ax.
B SWI-PROLOG pa3zmiuaroTcsa CTPOUHBIE U 3aTrTaBHBIE OYKBEI.

Paccmorpum cnepyrontyro nporpammy Ha SWI-PROLOG, koropyro Oyaem UCITOIB30BATE
OIS WLTIOCTPAIN TPOIIECCOB CO3AAHNS, BRITOIHEHNA U penaktupoBanus [Ipomor-nmporpamm.

Jluerunr 1.1.

/* wrTo uTo JBMT */

mobuT ('Snnen', TeHHMC) . S97JaeH aobUMT TeHHUC
obutT ("Ixor', ¢yTbBos) . TIlxorH JbuUT dyTOOI
mobutT ('Tom', Bencbon). TTom gwbur Bemcbon
OKYMEHT I CAH
m%ﬁﬁﬁmﬂ%g piE' , IJIaBaHMe) . S3pUK JOOMT IJIaBaHue
Ceptucukar:  2C0000043E9ABSBI52205E7BAS00060000043E )
Bnageneu,; meﬁayxusam%éﬁcm,@@ﬁﬁ , TEeHHNC) . sMapk JIOOMT TEeHHUC
ndtur ('Bunna' , X) r—nobur ('Tom' , X) .

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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sBunn nobur To, uTo JOBMT ToM

KomMeHnTapuii B CTPOKE OPOTrPaMMBI HAUMHAETCA ¢ CUMBOIA % M 3aKAHUYMBAETCS KOHIIOM
CTPOKH. b0k KOMMEHTAPUEB BEIAEIAETCS CIEINATBHBIMHA CKOOKAMMU:
/* (Hagamo) u */ (kouer).

J3ananue 1.1

Jlna Toro gTo0BI HAOpATh TEKCT MPOTPAMMEI, BOCTIOIB3YHUTECE BCTPOEHHBIM TEKCTOBBIM
penakropoM. UToOwl co3mars HOBEIN (paitt BeiOepere komanay File/New, B mmanoroBoMm okHe
YKQKUTE UM HOBOTO (hailna, HAmpuUMep, TecT. [ pemakTupoBaHusa yike CO3TAHHOTO (paiia C
MCIIOTE30BAHUEM BCTPOEHHOTO PENAaKTOpPa MOIKHO BOCHOJIB30BATHCS kKOoMaHmoit merto File/Edit.
HabeiiTe mporpammy 1 (TekcT mporpaMmel BeITE 10 TeKCTY) U coxpanute ee (File/Save bufter).

Fri} TecT. pl EIEW__(l

File Edit Browse Compile Prolog Fce  Help

JOBH®T ( "Snnen’, TegHMc) . $90LIeH JMHOMT TeHHMO

JGHT ("TTxou’, dyréon) . $0xodH mwGUT Fvrhod

JIOGMT (| "ToM', Belicbon) . %ToM JMHEMT BeHobBoI

JOGHT (TOpuE T, InaBaHMe ) . $2pME JHEMT MIaBaHME

JIOEMT ( "Mapr”, TeHEMC) . ($Mapk JHOHT TeHHMNO

JoGHT ( "BManT ) r-muBHT ("TToum' . ¥) . $BHAN JWEMT To, umo JHEHT Tami

Pucynok 1.2 - Buemmnnii Bug pegakropa

KpacHbIM LIBETOM IOICBEUYUBAIOTCA MPEAUKATH B 3ar0JIOBKAX MPETOKEHHUI, KOTOPEIE C
Toukn 3peHnsa cuHrakcuca SWI-PROLOG koppekruel. VYkazarear “Kypcop’ MOKHO
HCIIOJIB30BATE I BEIBEPKU (HAITPUMEDP, KOPPEKTHOCTH ) PACCTAHOBKH CKOOOK. 3€IE€HBIM LIBETOM
BBIIEIIIOTCS KOMMEHTAPUHM, TEMHO-KPACHBIM IIBETOM - mnepeMmeHHble. [loguepkuBanuem
BBIIEIIOTCS MPEAUKATEL B TENE MPABHIIA, KOTOPEIE COBINANAIOT C MPEAMKATOM 3ar0J0BKa,-TAKHUM
00pa3zoM aklEeHTUPYETCS BHUMAHUE HA BO3MOKHOM 3AIMKJINBAHUY ITPOTPAMMEI.

Yro0r! 3amycTuTe nporpaMmmy, cHagana HeoOxoaumo ee 3arpy3uts B SWI-PROLOG nnsa
BEITTOJTHEHMA. JT0 memaercsa Beroopom ommu Compile/Compile buffer u3 oxma pemaxropa.
Pesymprar kommumsinuu oroOpaxkaercs B okHe wuHrepnperatopa SWI-PROLOG. Tam xe
YKA3BIBAIOTCA OMMUOKH, BO3HHUKIIME ITPH KOMITWJLALWM, 4amle BCErO0 OHU OTOOpa)KarTCi U BO
BCILTBIBAIONIEM OKHE OMMO0K. OOBIYHO Mepe1 KOMITIIANUEN MPENIATAETCA COXPAHUTE (paiim.

Jlpyrou cmoco0 3arpy3uThk YK€ CYNIECTBYIONIMH (Paili — 3TO BBIITOJTHEHUE KOMAH/IBI

Consult B mogmenro File quanoroBoro okma SWI-PROLOG. Ha skpane mosBHUTCS auamoroBoe

OKHO.
Load file inte Prolog
I3 5wWI-prolog
d é E:ETE!ET
Hen aEHKHeE
OO EYREHTEI
I,F“._" !%
Fadramid cion
F i1 g o girieHTES
[ Hai .m:-h-1r||=h:-'re-|:h
OOKYMEHT S%AH Hira wanns. J OTEpETE
EHEHTPD HG = i ':bH:TI.-II'I a8 N OEs! |PTD|DE| Caurce OTrieHa
':::'-.3::]."".1:."{-51': 2C0000043E9AH BQEEEWAEDDDE‘DDDDDJEE | Toneko yTeHME
Bnageneuy; llleBayxoea TaTes w1 TaleTal=1ZF

Pucynok 1.3 - JluanmoroBoe 0kHO

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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Vxaxure uMms (paitna, KOTOPEIM BBl XOTUTE 3arpy3uTh, U BeIOepuTe OTKPHITE. ECM BEI
MOIBITAECTECh 3arPy3UTh IJIA BBITOIHEHUS (Pain, B KOTOPOM €CTh CHHTAKCUYECKHE OMIMOKH, TO
OH HE 3arpy3uTCs, a BBI IMOJIy4UTE COo00nIeHne 00 OmuOKe B INIABHOM OKHE. Y TTIOBBIE CKOOKH <<
> OyIyT BEIAEIATE MECTO, A€ BCTPEeTUnacs ommodka. [1o ymomuanuro (pariel, acconuupyemsie
¢ SWI-PROLOG umetroT pacumpenue .pl.

Daitel TAKKE MOKHO 3arPy3HUTh, UCIIOJIb3Ys BCTPOECHHBIN MPEINUKAT:

consult (MuMa o¢anila MM MMeHa HEeCKOJIbXUX (aljioB) .

JIucrunr 1.2

]

consult (Test). % test - muMmMa o¢palia
consult ([Testl, Test2]). % 3Barpyszka IOBRYX ©GallioB.

consult (‘'test.pl’) .1

JI1st BRIIOJTHEHUS 3arPy3KH ATOT MPEIUKAT HYKHO HAIMKCATEH B TTTABHOM OKHE TIOCIIE
MPUTIAIICHU HHTEpIperaropa (?-), KOTOPOE 03HAYAET, YTO MHTEPIIPETATOP JKIET 3ampocC.

3amnpoc
3anpoc -3TO KOHCTPYKIHUA BUA:
?- P1,P2,...,Pn.

kotopas yuraerca 'Bepuo mu Pl u P2 u ... Pn ?". Ilpenukater P1 HazeiBarorcs
MOATIEIAMU 3aIpoca.

3anpoc ABIAETCA CIIOCOOOM 3amyCcKa MEXaHU3Ma JJOTUUECKOTO BEIBOIA, T.€ (DAKTUIECKU
3amyckaer [Ipomor-nmporpammy.

Jlns mpocMOTpa mpemioKEHHI 3arpyKEeHHOW 0a361 3HAHUI MOYKHO UCHOIL30BATh
BCTPOCHHBIHN mpenukar listing.

[TpoBepsore 3arpy3ky ucxoauoro (paina (JIlucrtunr 1.1), 3amaire 3anpoc:

?-listing.

Beenure 3ampoc:

]

?P=noburt ('Bunn', 6ercbon) . 5 JIoburt aum Bunana Belcboi?

[Tomryuure oTBer yes (1a) 1 HOBOE MPUTIANIEHUE K 3anpocy. Bremgure cnenyronme
3aIPOCEL U TOCMOTPUTE HA PE3YJIBTATEL.

JInernnr 1.3
?P=noburt ('Buan', TeHHMcC) . SJIobuTr amM BMIJI TeHHMC? 7-

mobut (Kro, TeHHMC) . SKTo A06UMT TeHHUC? 7-

mobut ('Mapk',d4To) , mobut ('Snmnen’' ,YTro) . sUTO n0bBaT Mapx u

SIJ1eHd?

0 - ®) K =S| K omT?
J=nbut (K10, TO) . sKTo uTo IMOGMT:
?=nwtut (KTo, ) . ZKTO Jmobur?

[Tpu moucke pemenuii B 0aze [Ipomora Bermaerca nepBoe pemeHue.

Jlncrunr 1.4

?=but (KTo, TEHHNMC) .

Kro = '"3Jjamgeg'!

AOKYMEHT MOANUCAH
OOAMOLITPONOIKUTE MOUCK B 0a3€ IO 5TOMY K€ 3aIPOCy U MOJIYUUTh

cepTu¢ﬁgTﬁﬁ%ﬂﬁ%§£ﬁ§%ﬁgﬁﬁmﬁP@ﬁ%ﬁrCH TOUKA C 3AMATOIN;

Bnapeneuy; EeKC aH,u,pDEﬁa

CI HEOOXOIMMO MPEPBATh BEIMOIHEHUE 3AMPOCa, (HAMPUMED, HYKHO HAOpaTs Ipyrou

Heiicray3AIPOC), ACTO T3V TS, KITABHILY b.
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He BBoguTe nms (aitna ¢ pacmmpenuem 0e3 anoctpodos.

Ecnu Bel Xx0THTE MOBTOPUTE OMH U3 OPEIBIAYIINX 3aMPOCOB, BOCIOIB3YHTECE
KJIABUIIAMM 'CTPEJIKA BBEPX' WJIIH 'CTPEJIKA BHU3'.

[lepesarpy3uts, ”3MEHEHHEIE BO BHENTHEM PENAKTOPE, (PAIBI MOIKHO, UC- TOIB3YA

BCTpOEHHBIN nTpeaukat make. Hampumep tak: 7-make.

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

1l ?— Marning: (f:/mormiscHros mDporpaamampoEaMmEs ) =wi  wmeTogmuara =wiprolog+Opmmasps ODpoCES 4
rrs S TExT_opl-E) -
Singleton wvariable=: [Heworo]

2 f£f:r:fllormecrose nporpamaupomanme, SUI Marogxrrxa SWIprologinprmasps ODporpamma’ TecT.pl oo
mpiled 0.00 ==z, 1,704 byvte=
2 f£f:fllormaecrose nporparauponanme, STI Marogxrrxa SWIprologdnprmaseps nporpamm/ a-pl.otxwE o
crmpil=d 0.00 ===, 1,224 byvtex
l ?— % S8WI-Frolog ver=icn S.6.25 by Jan Wislemak=2r |Janf=wi-prolog.org)

Copsright (=) 1290-2Z0085 TUniver=ity of Am=terdam.

SWI-Prolog come= with AESCOLUTELY NGO WARRANTY. Thi= i= free =oftware,

and Tou are welcom=e to redi=trikbute it under certain condition=.

Plea=e= ri=it http://  wwvw.=wi—-prolog.ocrg for Jd=tails=s.
o2 oo b=

: [Erfmormecros DPporpaMMHPpoRAMMe ) =wi  MeTogndra =wiprolog4opmaspa Opor p oo Te

Singleton wrariable=: [Hewurao]
2 frinmormuecros OporpaRMaHpoRaAMNe,=wi/ meTogirxa =wiprologidnpraeps Oporp&amms’ TecT.pl oo
mpiled 0.0 ==z, 195 byte=

2 frifnmormecros nNporpaMaHpoRaAMNe,=wi/ / meTogirxa =wiprologidnprmaeps nporpamm/ a.pl.txwE o
crapil=d O0.00 ==, 295 byte=x
T Scanning reference= for 1 pozm=zilbly undefined predicate=

- -
Erunae—

Pucynok 1.4 — BcTpoennsni npegukar make

[TepesarpyskaroTcs BCce m3MEHEHHBIE (paiTbl 1 (pailyT HAYATPHOM MHUIIMAM3anuu pl.ini; o
€r0 HA3HAYEHUH OyIeT OTOBOPEHO MO3IHEE.

U cno/ib30BaHHE BCTPOCHHLIX NIPEeIHKATOR

B unrepnperarope SWI-PROLOG nmeroTes, kak OBLII0 OTMEYEHO BBITIE, MHOKECTBO
BCTPOEHHBIX MPEAUKATOB. ONMUIIEM HEKOTOPHIE U3 HUX:

consult (Ums daiina).
— 3arpy3Ka OOHOTO WIN HECKONBKHUX (DAIIOB.

?— consult(test). test - mmA
barna pwd
— MOKA3BIBAET TEKYIIMI padOdmil KaTaJIor.

?- pwd. c:/prolog workspace

make
— Iepe3arpy3uTh Bce u3MeHeHHbIe paiiiel (*.pl). B ToM umcne u pl.ini. AHanor

consult. Yio06Ha npu pe1akTHpoBaHHHU (aiiIoB BO BHEIIHEM PEIAKTOpPE.
?— make.

working directory(X,Y)
CM€EHa pabdouero Karanora, rae X — TeKyImMHy padodmii Katanor, Y — HOBBIM pa- Ooumii

KaTaJIor.

Is
OpOCMOTP CrMcCKa (paliyioB B TEKYIIEM pabOdeM KaTamaore.

?7- 1s. a.pl

HJ"%)J:I,HHEAH

F[Epm,ﬂmﬁmrpamﬁmemm PYCCKOTO A3BIKA B NPEAUKATHYIO (POpMY, CO3TAUTE,
PP EoXpariTTe it SAT Py it Basy sHaki.

E|'I|_'-.k VXOBS A

e TIOOHT UTEHME. Mapk mo0uT KOMIBIOTEPHI. [[7#0H moOUT DAIMUHTOH. JPUK
TO0UT, uTCHIE.

Ly Tatals]
NeRcTeAT 9.08.2022 no 19.08.2023
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bagMuHTOH - 5TO BUA cropta. TeHHuC - 5TO BU CHOPTA.
@OyTtOox - 5To BUA crmopTa. beicbdon - 5To Bug cmopra
CooprcMmeH - 5T0 TOT, KTO TIOOUT KaKOU-HUOYIb BU
cnopra. O0senunuTe 5Ty 0a3y ¢ 0asou u3 3amanus 1.1.

BoIno/IHeHHe H TPACCHPOBKA MPOrpaMMbI

AnropurMm BeinosHeHus [Iponor-mporpaMyer 0CHOBAH HA MEXAHU3ME NPAMOTO mepedopa
C BO3BPATOM M ONEPAIU COMOCTABIEHUS (YHHU(PUKALINN).

BrimosineHnue mnporpamMmel HauuHaeTcs ¢ 3ampoca. [Iposor-cucrema Oeper mnepByo
MOALENEL 3almpoca M IIBITAETCA [J0KA3aTk €€ WCTUHHOCTE. /[l 3TOro mpocMarpuBaroTCA
nporpamMma (CBEpXY BHH3) M WUIIETCA NEPBOE YTBEPKACHHE, (PYHKTOP U apHOCTE KOTOPOTO
COBIATAIOT € (PYHKTOPOM U APHOCTEIO ATOM MO JIENH.

Ecniu Takoe yrBEepkKIOEHME CYNIECTBYET M IPOUCXOOUT YCHEMIHOE COMOCTABICHHUE
APTYMEHTOB, TOTAA B Cllydyae yTBEp:KICHUA-(PaKTa - mOAUENbs NokazaHa, u IIpomor-cucrema
NEPEXOAUT K MOKA3ATENbCTBY Craeayromied noauenu. B cnyuae yrBepxnenua-npaswia [Ipomor-
CHUCTEMA MBITAETCA JOKA34Th UCTUHHOCTE MOLIEICH TEIA OPAaBUIA CJIEBA HAMPARO.

Ecnu npum noucke pemenns OOHApPYKEHO HECKOJIBKO BAPHUAHTOB JOKA3aTENbCTBA
UCTUHHOCTH 1eu, To [Ipomor-cucrema 3amoMuHAaeT aabTEpPHATUBHBIE BAPUAHTHEL PELICHUA -
TOUKH BO3BpATA.

Ecnmn mia HEKOTOPOM LEIW HET HU OOHOTO YTBEPKACHUA, C KOTOPBIM €€ MOMXKHO
COIMOCTABUTE, TO 1€ CUMNTAETCA HEYCHEmHOM. Eciu npru 5TOM OCTanuCe HEMPOUIEHHEIE TOUKH
BO3BpAaTa, TO BEITOIHAETCA BO3BPAT (OEKTPEKUHT) U €11E pa3 AENAeTCA MOIMBITKA JOKA3aTENbCTBA

ITOIIIECTH.

Boinmo/inenne nporpaMmmel Ha si3bike Ilpostor

Jluceruar 1.5

Basza =3HaHWA:

77— a(X),b(X),e. a(l).
a(y):— c(Y),d(Y). b(2).
c(l).

c(2).

d(2) .

e.

3anpoc

?— a(X),b(X),e. IEPERO BHBOIA

Ha pucynkax npeacraBieHo AepeBO BeIBOAA. JKMPHBIMU TMHUAMH B JI€PEBE 0003HAUEHEI
U-nepeBea — A [OKA3areabCTBA TAKOTO OEpeBa HEOOXOommMMoO, 49TOOBI Kaxnaas €ro BETKa
«omupanace» Ha uctuHHoe yrBepxknenue. WJIM-pgepeBps ucxomar w3 BEPHIMH C TOUKAMH
BO3BpAaTa, TAKOE MOEPEBO MCTUHHO, €CIM XOTSA OBl OJHA BETKA ONMPAETCS HA HMCTUHHOE
yTBepixkaeHnue. [lyHkTupHeIe MMHUM — ATETEPHATHBHBIE BETKH, HE PACCMATPUBAEMBIE HA JAHHOM
yramne (1udo JI0KHEIE, TN00 €11E HE PACCMOTPEHHEIE).

B manHOoM mnpumepe MNOAydEeHHME pPEMICHMsA CKIAOBIBAETCS W3 Tpex HTanoB. Buauame
paccMarpuBaeTCsA MEPBAS MOAIETs — OHA UMEET ABA MPEAIOKEHU B 0a3e, 3ar0I0BKM KOTOPHIX
COIIOCTABUMEBI C HEH, MOATOMY OHA SBIAETCA TOUKOM BO3Bpara. BeiOupaercs mepBoe CBEpXY

MTPEIOKeHE@veHPAsnakT a(l), mpu sroM cBobomHas mepemeHHas X MOiydaer 3HadeHue .
[Tepsas ﬂp%@gm:ﬁ%@mﬂa Bropas mems - b(l) (X yxe cBazama co 3mauenwem 1) me

Ceptucmkar. 2C0000043ESABBBI52205E7BAS00060000043E -
Bnanendr® HG@I@M&@{Q%H%&&M [IPaBHUIOM Gﬂ?.LI, CICOOBATCIIEHO, ABJIACTCA JIOKHOM.

bokrpekuHr — BO3Bpar Kk Ommkaimied Todke BO3Bpara, T.€. a(X). Ha BTropom nepese

Neicrev@RQOPAMKCH BRIRO & HQ:BTOPOU anbTepHAaTUBE. (CBA3BIBAIOTCA ABE IIEPEMEHHEBIE X U3 3ampoca U Y
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W3 mpaBuaa A npenukara a. @axrugecku 3ampoc ?-a(X),b(X),e mogmeHsercs Ha HOBBIH HA00P
nemeid 7-¢(Y),d(Y),b(Y),e. Ileppas mommems — 5310 c¢(Y) — OHA SBIAETCA HOBOH TOYKOH
BETBJIIEHUA, TAK KaK YHU(PUIIUPYETCA C IByMSA NMpeanoxeHuamMu B 0aze. [leppoe nmpemmoxenue —
(paxT npuBoauT K yHH(pUKanuH Y ¢ 1, HO caemyromias B Habope moauens d(1) — moxHa.

Tperse nmepeBo orpaxkaer ameTepHaTUBY Aad c(Y) ¢ yHu(pukanmen Y=2. Jlma stou
ANTETEPHATUBBEL HCTUHHBI BCE MOCHEAYIONME UEeau u3 HAOopa (OHM YHU(PULIMPYIOTCA C
COOTBETCTBYIOMIMMH (pakTamm).

3aganue 1.3

3arpysure [Iponor-nporpammy u3 3amanuns 1.2.
B SWI-PROLOG ectr nBa BUIa OTIaTUMKOB: KOMAHOHBINZ U rpaduaeckuiil, B

MOCIETHEM TPACCUPOBKA BRITVIAAUT 00JIEE€ HATIAIHO.
Jlng mepexona B pekUM TPACCUPOBKH HEOOXO0IUMO HAOPATH BCTPOEHHBIN MPEIUKAT

debug. [{na Berxoma w3 pexuma TpaccupoBku — mpeaukar nodebug4.

4 Prolog debugging Z@B|

Mode: Mormal | Debug | Trace

ﬁ factonalf?
Mikes/2
% son /1

Predicate: v | Bl &

Pucynoxk 1.5 — Pesxxum TpaccupoBku

[lepeiinure B pexum TpaccupoBku. Jlist TpacCUpoOBKM HEOOXOOMMO  YKAa3aTh
KOHTpONpHBIE TOUkH (Spy points) B mento Debug->Edit spy points->Predicate, roe ykazars
MMEHA npenukaroB. B manHoMm cinygae ykaxute mpeaukar mobdur. OOparu- T€ BHUMAHUWE, 4TO
CHpaBa BHU3Y HAXOAATCS TPH KHOIKH, TJI€ YKA3BIBAIOTCA KAK KOH- TPOJBHEBIE TOYKHU, TAK U TOUKH
TpacCUpoBKU. KOHTpOIBHEIE TOUKH (Spy polnts) MO3BOISIOT BEI3BATH Ipa(puueCKuil OTIIATUMK.
Touku TpaccupoBku (Trace pointS)— KOHCOJBHEIM OTJIAT4YUK. 1pETHil BEIOOP — MPOCMOTP U
penaktTupoBanue (paita mporpamMmel, COIEpIKamIe, BBeAeHHE B mosie Predicate, mpemmkar.
Buenmnui By n300paxeH Ha CHUMKE HUIKE.

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

a(X) [ b(1) J
(Touka BO3BpaTa) fail
’—L

X=] .11'|=}'
a( 1) a(Y):-c(Y).d(Y).

true

Pucynok 1.6 — Bemmonnenne nporpaMmel

OAQKYMEHT NQANWNCAH
r@ﬂ&ﬂﬁﬂmﬂiﬁ]ﬂﬁﬂmﬁﬂﬁﬂﬂl{ HE MOIIEPKNUBAII PYCCKUX MPEANKATOB (HE pabOTAET KOPPEKTHO

CepvbygazaHi e ROUTPONFHEX "rOYEK H'T0gek TpaccupoBkH yepe3 rpaduuecknil uarepgeic). B ceazu

Bnapeneu lllebayxoea TatbAaHa AnekcaHopoBHa

Aeict

C S5THM OIMHUIICM IMPEIHKATEL, OTHOCATHECCA K OTIaIKE ITPOTPaMMEI C UCITOJIE30BAHHEM

KOMAHIHOH CTPOKH.
puTened: ¢ 19.08.2022 nd 19.08.2023
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[ - a(X).b(X).e. ]
—

alM)
(Toudka BO3BpaTa)

X=1I X=Y
a(Y):-c(Y),d(Y). ‘
3

f 1
c(Y) [ d(1) ]
(TO4Ka BO3IBpaTa) fail

¥=1
e(1)

Crue

PucyHok 1.7 — BeiltosiHeHHEe porpaMMBI

Tabmuma 1.1 — [Ipeaukars! TpacCUpPOBKH

]
[Ipe mukar Ormicanne
trace BrimrounuTts pexum TpaccupoBkH. Ecim He yka3zaHbl TOUKU TPACCUPOBKH, Oy IET
MPOU3BOOUTECA IMOJTHAA
[TOIIAroBas TPACCUPOBKA.
tracing Y CITENIEH, €CITM BBI3BIBAETCS U3 PEIKUMA TPACCUPOBKH.
notrace Brixon 13 pexuma TPaCcCUPOBKHU.
guitracer, BxmounTe rpadguueckoro pexuma tpacCupoBku. OKHO rpauueckoro
otrace €KMMa TPACCUPOBKH BKIIIOYAETCS IMPU BCTPEUE NEPBOU KOHTPOJIEHOU TOUKHU
Spy-point).
noguitracer  OTKIIOUMUTE IrPa(pUIECKOTO PEKUMA TPACCUPOBKH.
trace(Pred)  [YcramoButs TOuky TpaccupoBku mpemukara ¢ mmeHem Pred (To ects

OTOOpA)KATBCA NMPU TPACCHUPOBKE OyIeT Kaxaoe COOBITHE CBA3AHHOE C
mpenukarom Pred).

trace(Pred,Port
5)

ANEKTPOH
Ceptucoukpt: 2C0000043ESABS
Bnaneneu llleGayxoea TaTes

OKYMEH _
A W%HDHBE}’IDT npepuKc +, 0iud n3eATHA -. KpoMe T0ro MoxHo

YcranoBure TOUKY TpPACCHPOBKM Tpenukara ¢ wumedHem Pred wu
AKTUBUPYIOMIEUCS MO COOBITHAM (IIpH MPOXO0K- JEHUH 110 mopram) Ports.
CoOBITHA MOTYT OBITH CIEAYIONINX THIIOB:

fail — coOBITHE COOTBETCTBYIONIEE HEYAATYHOMY BEI30BY MPEIMKATA C MMEHEM
Pred;

call — coOBITHE COOTBETCTBYIOMIEE MMEPBOMY BEI- 30BY MPEIUKATA C UMEHEM
Pred;

redo — coOBITHE COOTBETCTBYIOMIEE MTOBTOPHOMY BEI30BY MPENMKATA C UMEHEM
Pred;

EX1t — COOBITHE COOTBETCTBYIONIEE YCIENIHOMY OKOHUYAHHIO BBI30BA

penukara ¢ umenem Pred.

aM ke rmapamerp Ports MokeT mpuHUMATE 3HAYE€HUA TUIIOB COOOMIEHNH C
peHrKcaMi COOTBETCTBYIOIIMMH JOOABICHUIO U YAAICHUIO COOBITHA (TOPTA)
3 TOUKU TPACCUPOBKH A TAK JK€ CIHUCKM TAKHUX 3HaueHn. Hampumep,

sarrpoc 7- trace(foo/2, +fail), trace(foo/2, [+call,-fail]). nobaBnsger B Touky
TPACCUPOBKH CBI3aHHVIO C Ipeau- karom foo/2 codrrrue fail. [lna nobasnenns

PHPOBATREPAAY CO BCEMH THIAMH COOBITHI, UCTIOTBE3Y s 0003HaueHue all.
mMepetrace(foo/2, +all).

Nencteutaned: ¢ 19.08.2022 no 1

MTh Pe:KUM oTlajiki. [TpH 3ampocax k mporpamme B pexxuMe otiiagkia debug
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|
BEIBOIATCS BCE COOBITHIL, IPOUCXOOANINE IPH BBHIIIOJHEHUH 3aIpoca,
CBA3AHHEIC C YCTAHOBJICHHBIMH TOYKAMH OTIATKH.

nodebug OTKIIOYUTE PEKUM OTJIATKH.
debugging [lokaszaTe OTCIEKMBAIOIINECS TOYKH TPACCUPOBKHA U KOHTPOJIBHBIE TOUKH
spy(Pred) Y CTAHOBUTEH KOHTPOIBHYIO TOUKY, CBS3aHHYIO ¢ mpenukaTom Pred.

ospy(Pred) Y Opars KOHTPOJIBHYIO TOUKY, CBA3AHHYIO C mpemukarom Pred.

Fmspyall Y Opars BCE KOHTPOJILHEIE TOUKH.

2 Ornagka MpOUCXOOUT B KOMAHOHOM CTpoke B auaioroBom oxkne SWI-PROLOG u
0TOOpakaeT moCIeN0BATENBHOCTE BEIITOJHAEMBIX MOANENEH U PE3YIABTAT BHIITOTHEHUA.

3 I'paduueckmii oTIaguuK oTOOpakaeT HH(OPMALIHIO B COOCTBEHHOM — OTJAEILHOM OKHE.

4 He 3a0n1BaiiTe KaxIbIi pa3 CTABUTh TOUKY MOCJIE IIPEIUKATOB WIH I'PYIMIEI IIPEIUKATOB
(3amMMCaHHBIX YEPE3 3AMATYIO ) — KAKI0E NPEIIOKEHNE 3aKAHIUBAETCSI TOYKOMH.

Torma mMenHO HA yKa3aHHBIX IIPEAUKATAX TPACCUPOBKA OyaEeT OCTAHABIMBATECA M
MOKA3BIBATE HPOMEKYTOUHEIM pe3yabTaT. OCTAJIBHBIE HE YKA3aHHBIE NOPEOUKATEI HE OyayT
MOKA3aHBI (ECIM HE YKA3aHBl HUKAKUE KOHTPOJBHEIE TOYKH, TO PEKUM TPACCUPOBKH Oyaer
HEOTJIMUUM OT OOBIYHOTO peKUMa padOTEI UHTEPOPETATOPA).

3apaiire 3anpoc

?-obuT (X, TeHHKUC) , JOOUT (X, KOMIIEOTEPH ) .

U mOCMOTpUTE, 9TO mpon3ouaeT. Ilocae nomyyeHus nepBoro pemeHns moIydure BCe
OCTaJIbHEIE, BBOJA;. I paccupoBka n300pakeHa Ha CJIEAYIOMIEM PUCYHKE:

¢ SWl-Prolog (xuMulti-threaded, version 5.6.29)
Flz Edit Ssttings Fun Debug  Help

24 2= debug. i

o e
lacbug| £33 22— lilkes(X,Ttennis), llkes (X, computcérs) .
T Sdll: (B) likzsa( G578, tennls)

T Exit: ¥8) likess("Ellen', tennls)
T Call: (8) likes({('TZllen', computers)
T Fail: (8) likes('Tllen', computers)

T Bedo: (B) likes({ G5T8; tennis)

T Exit: (8) like=s=({'Mark', tennis)

T Call: (B) likes('Mark', compuaters)
T Exit: (8) likes('Mark', computers)

X = "Mark' ;
T Redo: (0) likes{'Mark', computers)
T Redo: (B) likes{ G573, tennis)
T Eall s 5] likesiTTor', tennis)

T Fail: (B) likes{'Tom', tennis)

Mo
[debug] 24 2- |

Pucynok 1.7 — TpaccupoBka nmporpaMmer

B n1eBOM BEpXHEM YACTH OKHA Tpa@uUUeckoro OTIAaauuKa OTOOpaX)eHBl TEKyIINe
3HAYEHWUA MEPEMEHHBIX TEKYNIETO BBIMOIHAEMOTO IIPEAUKATA, CIpaBa CTEK BBI30BOB
NPEOINKATOB, B HWKHEM 4acth (PakTel M MpaBuiad, TAE I[BETOM OTMEUYEH CIEAYIOIIUH
BBEI3BIBAEMBIN Npeaukar. BHemmHwii BUA rpa@uyeckoro OTjamyuka H300paxeH Ha PHUCYHKE.
CBepxy, B BUAE KHOMOK, HAXOAATCSA TOMYyCTUMBIE NEUCTBUA. Bropas kHOmKa (CTpenka BIIPaBo)
MO3BOJIAET BBEIMIOJHATE NPOTPaMMy HOIIATOBO (IpEenuKar 3a mpenukarom). llBer Brinenenus

TAKKE UMELT 3HAUCHUEC, KpacHsrt BeT 0003HaAYaCT HEYAAqy, JIOKHOCTh PEIICHHS.
ANEKTPOHHOW MOANUCHIO
Ceptudmkar:  2C0000043E9ABBBIS2205E7BAS00060000043E

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

p—— S . A0 A0 SNTT - 40 (0 ANaT
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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= OX

Tool Edt Comgila Help

=P A EY2-{ 3] atall Wi +1 2 K| 7

Findings Call Stack

Pl Lo

M1

T T factenalz

3 T factwisl2
o, MR
10 |2 factorializ .
:fprolog_werkspaceisong.pl
song (X} :=X>1,write('run, '), (¥ is X-1),song{Y). -

song(t ) .
Fasrarial (0,1) .
factorial (M, E) :—
K0,
Mi is HM-1,

£ Fac

— = i N“F1.
factorial iter (N,FactM):-

fact {H; FactM,1,1).

Lact (M, FactMN,I,P)z~-

T "W

I<N,

I1 iz TI+1,

Pl is P*T1,

tact (H,FactN,I1,Fl).
faet (M, FactN,N, Facti).
factozrial itex2 (M, Factl] ;-

Lack (M, FaclLi, 1) .

fact2 (M, FactN, P) : -

call: facional’2

Pucynok 1.8 — Pe3yierar TpaccupoBKH

3.2. CTPYKTYPA IIPOI' PAMMOBI HA SI3BIKE PROLOG.
CUHTAKCHUC SI3bIKA

PROLOG Cunrakcuc si3bika Ilposor

[Tpu popmansHOM OMICAHNY CUHTAKCHCA KOHCTPYKIIMM AMTOPUTMHUUECKUX SA3BIKOB YACTO
MCIIONMB3YETCA TAK Ha3eiBaemas «HopMamsHas (popma bakyca-Haypa» (BH®), pazpaborannas B
1960 Jlxxonom bokycom u ITutepom Haypom. Bmepere BH® Owruta mpumenena [lurepom
Hayspom mnpm 3amucu cuHTtakcuca A3eika Airon-60. OcHoBHeIMM KOHCTpyKmmsamu bHO
ABJIAIOTCS CIETYIONINE.

CUMBOI «::=» YUTAETCA KAK «II0 OMPEAETEHIIO» («3TO», «eCTh»). CreBa 0T pa3genuTens
pacmoaraercs 00BACHAEMOE TTOHATHE, CIPABA - KOHCTPYKIWSA, pa3biacHAtomas ero. Hampuwmep,

<HNwma> ::= < nentudukarop>

B yrnoBere CkOOKHM «< >) 3aKJIFOUAETCSA YACTh BEIPAKEHUSA, KOTOPAS MCIOIB3YETCA IS
0003HAYEHUS CHHTAKCMYECKON KOHCTPYKIIMM S3BIKA, B YACTHOCTH OOBACHAEMOE moHsTHe. B
NPUBEIEHHOM BhIIIE TTpuMepe 510 <Hma> u < pentudukatop>.

CumBon «|» o3nagaer B HoTammun BbH® «umm». OH mpumeHseTcs Oii pa3aeeHUs
ATETEPHATUBHBIX TOJKOBAHWUN OMPENENIEMOTO MOHATUA. Hanmpumep, necarnanyo qud)py MO KHO
OIPENETUTh CJIEAYOIINM 00pa3zoM:

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

YacTe CHHTAKCHYIECKOW KOHCTPYKI[UHU, 3AKTIOUEHHAS B KBAIPATHBIE CKOOKH, SBISCTCA
HeoOs3aTenpHON (MOKET MPUCYTCTBOBATE MM OTCYTCTBOBATE ), HAIIPUMEP

<Lenoe uncno> ::= [ -|<llomoxuTeasHOE LEI0E YHCI0>

03HAUAET, YTO I[E€JI0€ YUCIO MOKHO OMPEIETUTH UEPE3 MOJIOKUTETEHOE 1E€TI0€ YUCIIO,
mepen KOTOPEIM MOJKET CTOATH 3HAK MHHYC.

CumBon «*» 0003HAYAET, UTO YACTh CHHTAKCHYECKOW KOHCTPYKIIMH MOJKET IMOBTOPATHCS
MPOU3BOJABRHOE YHCIO pa3 (Homs u Oomee). 3aMmeruM, YTO WHOTAA BMECTO CHMBOJA <«(*»
MCTIONB3YIOT (pUrypHeIe CKOOKM «{ }». Hampumep, monokuTeNIpHOE IET0E YHCI0 B HOTALMH
BH® moxHO cneayronmm 00pazoM:

{;E‘*%%!%Cb enoe gucino> = <pudppa>|[<umdppa>|*

Cepruducar 200 M EAIQHOKIFSIBHO S IEIIQE THCI0> 1=
Bnageneuy; uﬁ-ﬁmgﬁpaﬁﬁﬁfﬂ}iw;m% .
T.e. momoxurensHOE LEM0E YNCIIO COCTONUT U3 OTHOH WIN HECKOJIBKUX 1UAdP.

Nencteutenexd: ¢ 19.08.2022 no 19.08.2023
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[Tporpamma na IIpomore cocrour w3 npemmoxenud (yrBep:xkaenmii). Kaxnmoe
MPEATOKEHNE 3aKAHIUBAETCA TOIKOH.

[Tpennoxenus OrIBarOT TpeX BUAOB: (DAKTHI, MPABUIIA, BOITPOCHI.

[Tpennoxenue nmeer BUA

B :-
Al, ..., An.
B wnaspiBaerca 3aroJIOBKOM WM TOJIOBOM mpemmoxenus, a Al, ..., An - Temom.

[Ipennoxenune apaserca nepeBepHyTOoN umImukanuen (B - A skBuBamentno B A, «B cnenyer
n3 A») mm (pazonn XopHa. CUMBOI «:-» 03HAYACT «CIEOYET H3», CUMBOI «,» — KOHBIOHKIIWS
(mormueckoe M, ).

[Tpu weoOxomumocTn mpumeHnenus au3bOHKOUK (jorunueckoe WJIW, ) mcmome3yercs
CUMBOJ «;», MAEHCTBYIONMH MO0 CHEOYIOMEH [U3BIOHKIIMM, OKOHYAHWSA TMpaBWIA WIIH
3aKpBIBAIOMIEN KPyTiIoN ckoOku. Hampumep,

[Tponor Jlormka nmpeankaToB

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

Bl, ..., Bm.

150051

D :- A(BC)D

A, (B; ).

DakT (pUKCUPYET (ONMPERENAET) HEKOTOPOE OTHOMIEHHE MEXKAY 00BekTaMu. OH COCTOUT
TOJIBKO M3 3aroyioBKa. MOKHO CuMTaTh, 9TO (pAKT — 3TO NMPEATIOKEHUE, Y KOTOPOTO HET Tena. B
TEPMHHAX JTOTUKU OPEOUKATOB, (PAKT — 3TO U €CTh MPEIUKAT.

Hanpumep, ¢akr, uro Hatama sasngercsa mamou Jlamm, Mmoker ObITh 3amicaH B BUIE (B
SWI-Prolog CTpOKH-KOHCTAHTHI 3aITUCEIBAIOTCA B OMUHAPHBIX KABBIUKAX ):

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

@akt npencrapaeT co00H 0e3yCII0BHO UCTUHHOE YTBEPKICHHE.

Ecomu Bocmomp3oBarecs HOpMamsHOU (opmou bskyca-Hayspa, TO mpeamkar MOKHO
ONPENENUTE CJIEQYIOMINM 00pa3om:

<IIpenukar> ::= <HUma> | <Uma>(<aprymenTt> [,<aprymeHt=>|*),

T.€. MPEAUKAT COCTOUT JIMOO TOJBKO U3 UMEHHU, JIMOO W3 MMEHH M CJIEAYIOMIEH 3a HUM
MOCIEN0BATEILHOCTH APTYMEHTOB (TEPMOB ), 3AKIFOUEHHON B CKOOKH.

AprymMeHToM (TEPMOM) MPEANKATA MOKET OBITH KOHCTAHTA, IEPEMEHHAS WA COCTABHOU
00BEKT (COUCOK WK (PYHKIHMA ). HUCIIO apryMEHTOB NPEIUKATA HA3BIBAETCSI APHOCTHIO.

[TpaBuno — mpenmokeHue, UCTUHHOCTE KOTOPOTO 3aBUCUT OT UCTUHHOCTH OJHOTO WIH
HECKONBKUX NMpemToxeHnid. OOBIUHO MPABUIIO COAEPHKUT HECKOIBKO XBOCTOBEIX LIEIEH, KOTOPEIE
OOJKHBL OBITE MCTUHHBIMU 1)1 TOTO, YTOOEI CAMO IMPABUIO OBLIO MCTUHHEBIM.

B norarmmu bH® npasuno Oyner umers BUA:

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

Hanpumep. M3BecTHO, uTO OadymIKa 4eI0BEKa - 3TO MaMa €ro MaMbl HUIM MaMa €ro Marbl.
CooTBeTCTBYHOMINE NpaBUIa Oy IyT UMETh BUL:

grandmama (X, Y) :-
mama (X, 2Z), mama(Zz, Y).
grandmama (X, Y) :-—
mama (X, 2), papalZz, Y).

,D,C%/JWP iT NOANMMCAH

SNEKTPOHHOW HD,U,[ 1HLE§ :(
H I ]

icbukar: 2C00000 4350k Sk M@Hl@-

Bnapneneu H.--Z'-;::;.‘fr*.r  TaTeAHA

mama(}{ Z},” mama (Z, Y)

el

dcTeuTEneH: ¢ 19.08 ;u:_m@mﬂ..@iz-. Z) r Papa (Z r Y) -
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grandmama (X, Y) :-—
mama (X, Z), (mama(z, Y); papal(Zz, Y)).

Hma nepemennon B IIpomore moxker cocroares m3 OykB jaTMHCKOroO amdasura, 1udp,
3HAKOB MMOJYEPKUBAHNA U JOKHO HAUMHATHECA C MPOMMCHOM OYKBEI WUIM 3HAKA ITOTUEPKUBAHUA.
[Ipp sTOM mnepemeHHBIE B TEJIE€ HOpaBUIA HESIBHO CBI3dHEI KBAHTOPOM BCEOOMIHOCTH M
YKBUBAJIEHTHBI O0BEKTAM MMPEAMETHON 00IACTH.

[Tepemennsie MOTyT OBITE CBOOOTHBIMA WIIH CBSA3AHHBIMHU.

CBoOonmHas mepemMeHHas — NEPEMEHHAA, KOTOpas €me He momydywia 3HadeHua. OHa He
PABHAETCA HU HYJIIO, HA NPOOEny; y HEE BOOOMIE HET HUKAKOTO 3HAYEHUA. | akie MEePEMEHHEBIE
€I11€ HA3BIBAIOT HEKOHKPETHU3NPOBAHHEIMU.

[lepemennas, koTopas moJyuMiaa KakOe-TO 3HAUCHHWE W 0Ka3agach CBA3AHHOW C
OMPENEIEHHBIM 00BEKTOM, HA3BIBAETCA CBA3aHHOU. Ecmu nmepemeHHas Obuta KOHKPETU3UPOBAHA
KaKUM-TO 3HAYEHHEM U €U COMOCTABIECH HEKOTOPEIN OOBEKT, TO 3Td HEPEMEHHAS YKE HE MOKET
OBITE U3MEHEHA.

ObOnacreio mercTBusa nepemeHHod B lIpomore aBmaercs omuno mpemnoxkenue. B paszHeix
MPEATOKEHUAX MOKET HCHONB30BATECA OOHO U TO K€ MMA HEPEMEHHOW Iii 0003HAUECHUA
pa3HeiXx 00BEKTOB. MCcknmroueHmem w3 mpaBwia ompeaencHua O00JaCTH OEUCTBUA ABIACTC
AHOHUMHAs TIEPEMEHHAs, KOTopas 0003HAUAETCS CHMBOIOM IMOTUEPKUBAHUA « ». AHOHUMHAA
MEPEMEHHAA TMPENMUCHIBAET HWHTEPIPETATOPY (KOMMIIATOPY) HOPOUTHOPHPOBATH 3HAYEHUE
aprymeHra (tepma). Ecim B mpaBmie HECKOIBKO AHOHUMHBIX TEPEMEHHEBIX, TO BCE OHHU
OTJIMUAIOTCA OPYT OT APYra, HECMOTPA HA TO, UTO 3aMUCAHBI ¢ UCHOJIb30BAHUEM OHOTO U TOTO
K€ cUMBOJIA («_»). AHOHUMHEBIE NMEPEMEHHBEIE MOTYT 3aMHCHIBATHECS TOJBKO B KA4eCTBE TepMa
npenukara. UCmone30BaTe MX B BEIPAKEHUAX (HAPUMEDP, APUPMETHIECKIX ) HEIIB3 4.

Tpersum cnemumpuueckum BuaoMm mpemnoxkeHuil [Ipomora MOKHO CUUTAaTh BOHPOCEHI
(3ammpOCEHL, LEH ).

Bonpoc cocToUT TOMBKO U3 TEIA U MOKET OBITh BeIpaxkeH ¢ nomonipto bH® B Bune:

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

Bompocer UCTIONB3YIOT OJA BBIACHEHUA BBIMTOTHUMOCTH HEKOTOPOTO OTHOUMIEHUS MEKIY
OMMCAHHBIMM B TIporpamme oObekTamu. CucTeMa pacCMaTpuBAET BOMPOC KAK IE€7Tb, K KOTOPOU
HAOO CTpeMuThCsa. OTBET HA BONMPOC MOKET OKa3aThCA IMMOJOKUTENBHBEIM (true) wumm
oTpuniarerbHEIM (false), B 3aBUCHMOCTH OT TOTO, MOYKET JTH OBITH TOCTUTHYTA COOTBETCTBYIOMIAS
uenes. Ilporpamma moxker comep:kark BOOPOC B Tene (BHYTpPeHHsAA Henb). Ecmu mporpamma
COAEPKUT BHYTPEHHIOKO I1I€]Ib, TO ITOCIE 3aMMyCKa MPOTrPAMMEI HA BEIITOJHEHHE CHUCTEMA Cpasy
IPOBEPAET TOCTHKUMOCTD 3aJaHHOU 1eau. Ecim BHyTpEHHEN 1NN B IPOTPAMME HET, TO ITOCIIE
3aImyCKa MPOrpaMMEl CUCTEMA BBLOAET MPUTIIANIEHUE BBOOWUTH BOMPOCH B JUATIOTOBOM PEKUME
(BHemHAA nens). [Iporpamma, xoMmuaupyemMas B MCIIOMHAEMBIN (paiyi, 00A3aTENBHO TOJKHA
UMETh BHYTPEHHIOIO LIEJIb.

Ecnm nens mocTurHyTta, CUCTEMA OTBEUAET «yes» («irue»), B MPOTUBHOM CIY4AE «NO»
(«false»). Crmemyer OTMETHTH, 4TO OTBET «NO» HA BOMPOC HE BCEraa 0O3HAYAET, YTO OH
orpunareabHeIM. CucTeémMa MOKET OaTh TAKOH OTBET U B TOM CIydae, KOrIa y HEE MPOCTO
HEOOCTATOYHO HMH(pOpMAIN, MO3BOIAIONIEN MOIOKUTENBHO OTBETUTH HA Bompoc. |.e. IIposmor
OCHOBAH HA T.H. «MOJIEIN 3aKPEITOTO MHUPA», B KOTOPOI BCE, YTO MOYKHO ITOIYYUTH HA OCHOBE
OMMCAHWUA MOJEIH ABIAETCSI UCTHHOM, @ OCTATHBHOE — JIOKBIO.

dakT, mpaBuI0 U BONPOC € TOUKHU 3peHus (ppa3 XopHa (B A) MOkKHO HHTEPIPETUPOBATH
CJIE,I[}’TD]]J;HM oOpazom:

E&&ME—IT &%ﬂnm
- IIPABTAA0 ChiO
Ceprudmkar:  2C000904 BY5PPa5E JRA500060000043E

Bnaneneu: llle6ayxoBa TaTbaHa AnexkcaHapoBHa
T.o. IporpaMmma fﬁaaa 3nanui) Ha [Ipomore cocrout n3 (pakToOB U OPaABWII, KOTOPEIE

MPEACTABIAIOT COOQJ] MPOAYKIMH C MPEIUKATAMU B JICBOH U IPABOH JacTH. [em cambim

NelcTeMT
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IpOTpaMMa BEIPAKAET HEKOTOPEIE 3HAHUA O MPEAMETHOM 001aCTH, HEOOXOAUMBIE TJII PEUICHUS
3a0a4u. 3anpocC - 3TO TAKKE HEKOTOPBIM NPEINKAT, ICTUHHOCTE KOTOPOTO HAC UHTEpecyer. Ecmm
3ampoC HE COJEPKUT NMEPEMEHHBIX, TO BBIUUCICHUE €T0 3HAYEHUA OAET OTBET «{rue» MpH ero
UCTUHHOCTH, 00 orBeT «false» mpm ero moxnocTw. Ecnmm ke B mpemmkare 3ampoca ecTh
MEPEMEHHBIE, TO UIIYTCA UX 3HAUEHUS (MHTEPHPETALMA), MPU KOTOPHIX JTOT MPEAUKAT U BCE
MPEOUKATEL IMPOTPAMMEI CTAHOBATCS WCTUHHBIMM. B 3TOM M COCTOWT CyTh BBIYUCICHHAU
(moTHMYECKOro BEIBOAA) mporpammel Ha [Iposore.

IIpumep nporpammupoBanus Ha si3bike IlpoJsior
PaccmorpuM Heckompko mpumepoB. IlycTte B mporpamme 3amanel cienyronme (PaxTel

(mpenuKaTel) U MpaBUIA:
Jlncrunr 2.1

mama ( 'HaTama', 'IJama') .
mama (' Jama', 'Mama') .
mama ( 'HaTama', 'Baca').

papa('Bacg', 'Mama').

grandmama (X, Y) :-

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

Bompoc 1 — sensgerca mu Harama mamon Jlamm:

?— mama ('HaTama', 'Iama').

Crue.

Bonpoc 2 — kro sBaserca mamou Jlamm:
?— mama (X, 'IHama') .
X = '"HaTawma' ;

false.

[lepasa ctpoka cooOmieHMsA O3HAYAET, UTO OTBET HAWAET U Mamoun Jlamm sABmseTcs
Harama; BTopas — uto B 0a3e 3HaHWN AJA OCTABIIMXCS NPEIJIOKEHUIN HE OOHAPYIKEHBI OPYTHE

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

7= mama( , 'Hama').
Crue.

Bonpoc 4 — naliTi BCEX MaM U IETEH:

noRVMER I AGRH L ) -

EIHEHTPDHHDF Nnoanceo :
Ceprudbmkat:  2C000004350ABBB95 D BEBAEGR060000043E
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

Y = '"INama' ;

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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'TTama ',

F

'"HaTama',

'"Bacg'.

B maHHOM CiIyuae mocjie TPeThero OTBeTa He Beigaercs «falsey, T.k. B 0aze 3Hanmii ObLH
nepeOpansl BCE MPEATOKEHUS 1 OHU BCE UCTUHHEIL.
Bonpoc 5 — gna koro Harama asnsercsa 0a0ymkoi:

?— grandmama ( 'HaTama', X).
X = '"Mama' ;
X = 'Mama'.

B maHHOM Ciydae BEIIAETCA ABA OMMHAKOBEIX OTBETa «Mamay, T.K. mpaBmwio grandmama
B OOHOM ciydae cpaboramno mo nemouke «Harama — Jlama — Mamay, a B apyrom - «Harama —
Baca — Mamay. OueBuaHO, 4TO B MpUBENEHHOM nmpuMepe 0a3sl 3Hanuu 1udo Hartammu - 510 aBe
pa3muHBIE KEHIIUHBL, 1100 Marmimn.

KpaTkue cBeieHus1 00 onepalusx U BCTpoeHHBIX nmpeaukaTax SWI-Prolog
B Tabsn. 2.1 mpusenens HekoTopsie onepanuu 1 npexukatet SWI-Prolog, kotopeie B

OaJIpHENIIEM Oy oy T

HCITOJIB30BATECA IJIA WO CTPAIHH ITPHUMCPOB.

Tabmama 2.1 - HekoTtopere onepanuu u npexukarsr SWI-Prolog

Onepanus | Haznauenme

[Ipenuxar

true WM ctuna

fail, false JToxb

= Yauukanus (mpucBaMBAHNE 3HAUECHU S HECBA3AHHON MEPEMEHHOM )

<, =<, >=,> Apumerrnueckue (TOIbKO IS YMCEI) OMepalui CPaBHECHUA

== Apu(pmerngeckoe paBeHCTBO

=\= Apu(pMernaeckoe HepaBeHCTBO

18 Brerancienue apupMernueckoro BeIpakeHus (Hanpumep, A 1S 5 +2)

@<, @=<, @>=, | Onepanuyu CPaBHEHWSA JIJISI KOHCTAHT U MIEPEMEHHBIX JTF000r0 THNa (Tucen,

(@> CTPOK, CITMCKOB M T.]I.)

== PaBeHCTBO KOHCTAHT M IMMEPEMEHHEIX TH000r0 THIIA

== HepaBeHCTBO KOHCTAHT M MEPEMEHHEBIX J11000T0 THITA

not(A) OTpullaHUE JTOTUYECKOT0 BEIPAKEHUS A

read(A) UreHne 3HauCHMA C KJIABMATY PEI ¥ PUCBAWBAHHUE €r0 MEPECMEHHOH A

write(A) [Tedate A HA 3KpaH € YCTAHOBKOHW KypcOopa IOCIE MOCIETHETO
HAIMEYaTAHHOTO CUMBOJIA

writeln(A) [Teqars A Ha 5KkpanH ¢ NEPEBOIOM KypCOpa B HAYAIO CIECAYIONIEH CTPOKH

nl [TepeBox xypcopa B HAUAIO CIEAYIOMIEN CTPOKH

repeat [Ipenukar, BeIZAIONIMIT HOBOE MCTUHHOE 3HAUEHWE IIPU BO3BpATE.
[lepenoka3sIBa€MBIN OIPEAUKAT

! [Ipenukar (cut, COKpaTuTs ), 3a0PEMIAIONINNA BO3BPAT AAJIEE TOU TOUKHU, TE
OH CTOUT

assert(A), Junammueckoe nodasnenue axra (ImpaBuia) B KOHEN CIIMCKA MO0 0HEBIX

assertz(A) (mpasui1) 0asel 3HAHUH (ITPOTPAMMEI )

asserta( AYEKTPOHHOK ueckoe modaBnenue (pakra (mMpaBuiaa) B HAUAIO CITMCKA MO0 OHBIX

l]:jJHH?TI 2C0000043E9ABBBOSR205ETBASOD ?{J}%%Jﬁiifﬁ) 633]5,1 3]-13]-1‘[,{[?[
ndnew:  lleBayxoea TaTeaua
retract(A) Y nanenue nepBoro (pakra (mpaswia) 0a3sl 3HAHUH
neickteftactalliA), . 1 osb¥Aanenme Bcex (pakTos (mpasui) Oa3sl 3HAHMH C MIMEHEM A
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IIpoueaypa BoiBoaa B Ilpoiore

[Tpu moucke pemenus (nokazarenscta nemi) B [Iponore ucnonssyerca meron nepedopa
C BO3BparamMu (moucCK B rayoOuny). [Ipomor mpu mokas3aTensCTBE YTBEPKAECHUA MOOUYEPETHO
IBITAETCA YCTAHOBUTE UCTUHHOCTH BXOIANIMX B HEr0 IpeaukaroB (yrBep:xkacHun). Ecam
OEPBEIM mpeaukar uctuHeH, To [Iponmor mepexomur k0 BTOpomy. Ecam um OH UCTHHEH, TO
IepeEXoauT K Tpersemy. Ecmu BTOpoit mpemukar noxkeH, TO IIpomor mertaercss yCTaHOBUTE €0
UCTUHHOCTE TIPH APYTHX 3HAUCHUAX, BXOIANIMX B HErO0 mepeMeHHbIX. Ecmm sToro He ymaercs
CIENnarb, TO OH BO3BPAMIAETCA K MEPBOMY IMPEAUKATY M IBITAETCA YCTAHOBUTH €T0 UCTUHHOCTD
Il HOBBIX 3HAYCHWM IIEPEMEHHBIX, a4 3aTEM CHOBA BO3BPALIAETCA K JOKA3aTEILCTBY BTOPOTO
npequkara. lTakas mpouenaypa moBTOPAETCA 10 TEX HOp, MTOKA HE OyAeT JOCTUTHYTA UCTUHHOCTE
nmocnenHero npenukara. llocnme mokaszarensCTBa MCTHUHHOCTHM MOCIETHETO MNPENUKATA LENH

[Tponor 3aBepmaet padoty. [Iporecc Bozspara B [Iponore mazeiBaercs backtracking.
Hampumep, mycTs UMEETCS 3ampoc HA ONPENEIEHUA BHYUEK U BHYKOB « Harammy:

?— mama ('HaTama', Y),
(mama (Y, 2); papaly, 2)),
write (Z) ;
write ('Bcé').
OTeeT.
Maua;
Mala;
Bce;
Brigenennas KUPHBIM 4acTh COOTBETCTBYET MpaBwuiay onpeneneHusa 0aOymiku

(grandmama).

3.3ATOPUTMBI JIOTUYECKOI'O ITPOTPAMMMPOBAHUSL.
PEHIEHUE 3AJIAY HA PEKYPCHIO

Pexypcus B Ilpogiore

[TpaBumno sABAsETCA PEKYPCUBHBIM, €CIU COOEPIKUT B KAUECTBE KOMIIOHEHTHI CaMO CeOsl.
Pexypcusa gomycruma B OONBIIMHCTBE A3BIKOB MPOTrpaMMUpOBaHus (Hanpumep, B [lackane), HO
TaM STOT MEXAHU3M HE SBIISAETCA TAKUM BAKHBIM, ITOCKOJBKY UMEIOTCS OPYTHE, CBOMCTBEHHBIE
MIPOUEOYPHBIM S3BIKAM, MEXAHW3MBI — LIUKJIBL, MPOLEAYPEI U () YHKIIHH.

[Tycte mMmerorcs crnenyroniie (PakThl O TOM, Kakas BAdOTa KOTHUPYETCSA BHIIIE!
doroje(dollar, rubl).

JlucTunr 3.1

doroje (evro, rubl).

doroje (rubl, iena).

doroje (funt, euro).
BrimoysmHuM 3anpoc:

? doroje(evro,

rubl). Yes

Q},ﬁ%ﬂﬁﬁﬂ%@mm&mﬁ OTBET, MOCKOJIBKY TAKOM (PAKT ABHO OMUCAH B
CepTudif QW@.W%@%M%@WC
Bna,u,eneup ebayxoea TaTtbAHa AnekcaHgpoBHa ’

? doroje(evro, iena).
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To oTBer Oymer oTpUIIATEIEHEIN, TOCKOIBKY TAKOM (JAKT OTCYTCTBYET.
AHanornaHeIM OyIeT OTBET HA BOIIPOC:

? doroje(funt, rubl).

M30exare TaKUX HENPABUIBHBEIX OTBETOB 3JECH MOYKHO BBEIECHUEM MNPABUIA, B KOTOPOM
OOIMMYCTUMO CPABHEHHME MEKIY COOOH HE TOJIBKO OBYX, HO U TPEX 0OBEKTOB:
dorojel (X, ¥Y):- doroje(X, Y). /* nmea obrexTa */

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

/* Tpu obrexTa */

Bropoe npaBuio OmuCEIBAET BAPUAHT, Korjaa X>7Z, a Z>Y , OTKyJa OE€NaeTcs BEIBOM, 4TO
X>Y.
OnHako 1EenoYKa B3aUMHBIX CPABHEHUI MOKET OBITh JuMHHOU. Hampumep, mpu geTsipex
CPABHEHU X MOTPE0YETCA KOHCTPYKIIHA:
dorojeZ2 (X, Y):- doroje(X, M), doroje(M, K), doroje (K,
Z), dorojel(Z, Y).

OmuCEIBATE TAKWE JJIMHHEIE MPABWIIA HEYI00HO. 31E€Ch BBITOJHEE NIPUMEHNUTE PEKYPCHIO,
00paTUBIIMCH K MPABIITY U3 CAMOT0 3TOTO MPaBUIA:

JiacTuar 3.2
dorojel (X, Y):- doroje(X, Y).

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

[leppoe mpennoxkeHne B HSTOH KOHCTPYKIIMH ONPEAETAET MOMEHT MPEKPANICHUA
PEKYPCHUBHEIX BEI30BOB.

Bropoe mpaBusio OMMCHEIBAET BO3MOKHOCTH PEKYPCHBHBIX BBI30BOB, KOTJA CYIIECTBYIOT
HEMMPOBEPEHHBIE BAPWAHTH pemeHus. BooOme, mobas pexkypcuBHAs mponenypa I0JKHA
COEPIKATh:

HepekypcuBHoe mpaBuiao, MPUMEHAEMOE IJIS 3aBEPIICHUS PEKYPCUH (MX MOMKET OBITH
HECKOJIBKO, 3aJAI0NINE PA3HEIE YCIOBUA AJIA 3aBEPIIEHNS PEKYPCHH ),

PekypcuBHOE€ mnpaBuio, mepBas MOAUENL KOTOPOr0 BEIPAOATHIBAET HOBBIE 3HAYEHUA
APTYMEHTOB, @ BTOpAsA — PEKYPCHBHASA IMOALEND — UCIOIB3YET 3TH 3HAYEHHU .

Habop npaeun npocmarpuBaercs cBepxy BHU3. CHagana 1€1aeTcs NONBITKA BEIITOIHEHNA
HEPEKYPCUBHOTO mpaBuiaa. ECim OHO OTCYTCTBYET, TO PEKYPCHBHOE IMPABHIO MOKET padOTaTh
OECKOHEUHO.

IIpuMeHeHHEe peKYPCHH B JIOTHYECKOM IPOrpaMMHPOBAHHH

PexypcHfl — mponecC MOBTOPEHUS NIEMEHTOB CaMOmoOnoOHEIM 00pazoMm. Pexypcus (B
IPOTPAMMUPOBAHUM ) — ANTOPUTMUUECKUN METO, 3aKITFOYAIONIAINCI B BO3MOKHOCTH 00OpanieHus
npaBuia ((PyHKIMM, TPOIEAYPHL) K caMoMy cede onuH umm dosee pas.

Pexypcus ABIAETCS 4acTO HMCHONB3YEMBIM IMpuemMoM B nporpammax Ha [Iponore. [l
pacCMOTPEHHOTO BhIIE mnpumepa 0Oa3el 3HaHuil «POOCTBEHHUKW» BBEIEM MOPABUIO,
OMMCHIBAIONIEE OTHOMIEHHNE (IIPENOKY» - «IIOTOMOK» C IIOMOIIBIO PEKYPCHH.

JiacTuHr 3.3 - PoJIcTBe HHUKH

% 1 napameTp - ¥MMA OTlLa MM MaTepu

% 2 mapamMeTp - MMA CHHa MM IoUepu
[OKYMEHT NMOANWCAH
anEmmmgﬂd'aa ?MAIIEE:CH' , 'Buxa').

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnapneneuy; meﬁayxuaaﬂ'ﬂtﬂﬂrﬁl Eﬁ&agﬂb&ﬁﬂﬂ ' r '"Kong' } .

roditel ('"Konaga', 'HOma').
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roditel ('Omga', 'Muma').
roditel ('lOma', 'Mama').
roditel ('Koma', 'Creera').
roditel ('CeeTa', 'Poma').

roditel ('Ceera', 'Jlema').

% 1 nmapaMeTp - OpPelOoK

% 2 mapamMeTp - IIOTOMOK

predok (A, B) :—- roditel (A, B).

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

Ha Bompoc predok('Bacs', 'Mwuma') orBer Oyner moI0KUTETbHBIM.

Bropoii npuMep nCOONE30BAHUA PEKYPCUU — pacueT (pakTopuana.

JIneTuHr 3.4 - Pacuer (pakTopHaia

fact(l, 1):— !. % baxTopMall eIMHMIIE PaBREeH eIMHULIE
fact (N, F) :-

N1l 1s N - 1,

fact (N1, Fl), % Fl pareH baxTopMally UmMcia Ha

enMHNMIY MeHbIeTo N
Fis F1 * N. % daxTopman umciia N parReH Npou3BeleHMiO F1

Ha CcaMo umMcJio N

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

JIrobas pexypcunas npouenypa B [Iponore nomxna BKI09aTh, KAK MUHUMYM JBA
mpaBwiIa:

1) HEpekypCHBHOE OPaBWIO, OMPEAEIAIONIEE €T0 BUI B MOMEHT MPEKPANIEHUS PEKYPCHH;

2) pexypcuBHoe nmpasuiio. [lepsas moanens, BeipadaTEIBAET HOBBIE 3HAYECHU A

aApryMEHTOB, a BTOPAas - BBI30B CAMOT 0 IIpaBWIa C HOBEIMU 3HAYECHUAMH aPTyMEHTOB.

YipasiieHde NpoieccoM BbLIBOAA

B Ilpomore mmeercs nBa CTaHAAPTHBIX MPEANKATA, KOTOPHIE MTO3BOISAIOT YIIPABIATE
npouenypou nepedopa ¢ BO3Bparamu:

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

- | — mpemukar (cut, COKpaTUTs ), 3aIPENIAIONINN BO3BPAT JAJIE€ TOU TOUKHU, TA€ OH CTOMUT.

[TepBEIi 13 HUX UCTIOAB3YETCA IS OPraHU3aI[UM [IUKJIOB, & BTOPOM I yCKOPEHUA
IpOLERypPHI Iepedopa.

Ecimu Me1 xemaem y3Hate Beex npeakoB « Mumm» u npu 5Tom, uTo0BI BBIaUa OPEIKOB
Ha KOHCOIB OBLIa BEITOJTHEHA ABTOMATHUECKH, 4 HE B JUATIOTOBOM PEKHUME (ITyTEM HAKATH «»

MOCIIE KAk I0T0 OTBETA), TOTAA 3aNpPOC TOJKEH BBITJIAAETh CIEAYIONIAM 00pa3zom:

JlneTuHr 3.5

?— writeln ('llpenoxku Mumm: '),

OB Y iAean MAIE )

SNEKTPOHHOW NOANUCHIO
Ceptuchukar:  2C000004380A88BSS2b I B 00060000043E

Bnaneneu: llleGayxoea [aTeaHa AnexkcaHgpoBHa

all;

MeiicTautenex: ¢ 19.08.202% Ao 46382023
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OTBET:
[lpenxy MWK :
05n4a
Bac4a

Komnga

Takum oOpazom, mpeamkar fail BBRIMOMHSET TPUHYIWTENTBHBIN OTKAT W 3aCTABJIACT
[Iponor 3aHOBO mepenoKa3pIBaTH BCE IMPEABIAYINME MOAUEIN C HOBBIMM 3HAYEHUAMHA
nepeMeHHbIX. llepenokaszarensCTBYy B NPUBENEHHOM IpPUMEPE OyIOET MNOABEPKEH TOJBKO
npequkar predok(A, 'Muma'), T.K. mpeaukarel write u writeln He renepupyoT HOBEIE 3HAUCHUA
mepeMeHHBIX. Ecmu  mocne mpenukara fail Haxomarcs gpyrue  mpeauKaTrel  IPaBUIIA,
yKa3bIBAEMBIE Uepes «,» (mormueckoe M), To onu Hukoraa He OyayT BEIMOJTHEHHI.

PaccmoTpum 0osee CroKHBINM MPUMED: BEIACHUTH BCEX MPABHYKOB «Kommy.

JIucTHHr 3.6
?— roditel ('Kona', A),
write ('llpareyxku ('), write(A), writeln('):"),
roditel (A, B),
writeln (B),
fail;
Crue.
OrTeeT:
[lparryxU (0Ong) :
Mua
Maua
[lparHyxkM (CreTa) :
PomMa

Jlella

Ecmu B manHo# nienu ucnoap3oBaTs npemukar ! mocne roditel('Koss', A), To pesyasraTom
paboTEI mporpaMMEl OyIET MEePBBIX TPH CTPOKH, ecu rocie roditel(A, B) — mepBeix aBe crpokm.
Ecmi mpu BEIMOTHEHUM MPAaBWJIA B Pe3yJIbTaTe BO3BpATA /I MEPEIOKA3ATEILCTBA MPEIUKATOB C
HOBBIMHM 3HAUEHUSAMM MEPEMEHHBIX OyAET BCTPEUEH OpEeaukar !, TO BCE MPaBUIO B IEIOM
Bo3Bparur «false», make ecam y HEro WMEIOTCA aJIbTEPHATHBHBIE ITYTH TOKA3aTENbCTBA,
yKaselBaeMmele uepes «;» (mormueckoe WMJIM) wm onpenenenus, 3amaBaemble OTAEIbLHBIMU
TPEIIIO KEHUIMHU.

34 IITPUMEHEHME CITUCKOBB
INPOJIOTI'E Ucnosin30BaHHE CIITHCKOB

Crmmcku — ogna u3 Hanbonee gacto ynorpedmsaeMerx cTpykryp B [Iponore. Crmcok — 510
HAOOp 0OBEKTOB OJHOrO M TOTO k)€ Tuma. [Ipu 3ammcu CIMCOK 3aKIIYa0T B KBaJApPATHEIC

CKOOKM, a 3JIEMEHTEL CIUCKA PA3aC/IIOT 3AMATEIMA, HAITPUMED:
AOKYMEHT NOANWCAH

BNEKTPOHIOM BQANUCHIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
Bnageneu; Lle63yxosa [TaegHh ArfkkcdAgpobHal |

[“BHEP&","CEPDEHH","S&BTP&"]
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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DneMeHTaMHu CICKa MOTYT OBITE mo0bie Tepmel [Iponora, T.e. aTomer, wicia,
MEPEMEHHBIE U COCTABHBIE TEPMBI. Kak eIl HEMyCTOU CMMCOK MOKET OBITH Pa3AelieH HA TOJIOBY
— IIEPBEIH 3JIEMEHT CHMCKA U XBOCT — OCTAJIBHBIE JJIEMEHTHI criucKa. [Ipu sTom crmcok
MPENCTABIAETCSA B BUAE:

[A|B] mmm [1] [2,3]] mom [1]| B] mnmm [“ruepa” |

| “ceronmHa”, "zaBsTpa”]].

OTO MO3BOMSET BCAKWM CHMCOK OPENCTaBUTH B BUAe OuHapHoro aepea (puc.l). Y
CHHCKA, COCTOAMIETO TOJBKO U3 OJHOTO AIEMEHTA, TOMOBOH SBIAETCA ATOT JIEMEHT, 4 XBOCTOM

— IMyCTOU CIMUCOK. JI711 MCoIp30BaHUs CIUCKA HEOOXOQUMO OMUCATE OPEINKAT CITHCKA.

[

|
tad
I

[S===}

[4]
P ™

4 [ ]

Pucynoxk 4.1 - bunapnoe nepeBo crmcka.

IJ‘

B cnepgyromiem npumepe 1 - ronoBa crmcka, a [2, 3, 4, 5] - xsocr. [Ipomor mokaxker 310
IPU MOMOTIN COTIOCTABJIEHMSA CITMCKA YHUCEN ¢ 00pa3iioM, COCTOAIINM U3 TOTOBHL U XBOCTA.
°- [1, 2, 3, 4, 5] = [Head | Tail].

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

3mece Head u Tail - Tomeko mvmena mepemeHHbx. Mber Morm Ob1 ucmoss30Bate X U Y
WM KaKne-HUOy b APYTUE UMEHA NEPEMEHHEBIX C TEM K€ YCIIEXOM. 3aMETHUM, 9TO XBOCT CITMCKA
BCErga ABIAECTCA CHMCKOM. ['0m0Ba, B CBOIO OYEpEnb, €CTh AIEMEHT CIHMCKA, 9YTO BEPHO U A
BCEX NPYIUX 3JIEMEHTOB, PACTONIOKEHHBIX OO0 BEPTUKAILHON 4EPTHI. JTO MMO3BOJISAET MOTYIUTH,
CKAaK€M, BTOPOH SJIEMEHT CITHCKA.
B Prolog ucnome3yercs cnenuagspHBI CUMBOJT 1A Pa3ACICHHS CIIHCKA Ha TOJIOBY U
XBOCT — BEPTUKAILHAA 4EPTA |.
Hampuwmep:
(1, 2, 3] wm [1 | [2, 31] womm [1 | [2] [3]]1] momm [1 |
[2 1T [31 01111

BeprukaneHyro 4epry MOKHO UCIIOJIB30BATE HE TOJBKO U1 OTAEICHUS TOJIOBEI CITHCKA,
HO M UL OTAENEHUS ITPOU3BOJIBHOTO YHClIA HAYAIBHEIX JIEMEHTOB CITHCKA:
(1, 2, 3] wiomum [1, 2 | [3]] wnm [1, 2, 3 |

[ 1] Ilpamep

HCHDI[B.?.}’EM dAHOHHUMHEIC I[MTCPEMCHHEBIC IJIA T'OJIOBEL H CITHCKA, CTOAILICTO IMOCJIC YCPTHI,

CCIIH HAM EHITOFABKO/BTOPON SIIEMEHT CITHCKA:
JJNERTPOHROW NOAINTMCEH)

Ceprucmkar:  2C000004329RB8CAGH pAsTi@IIaNE, OCeJl, cobaxkal] = [ , X | [J. X =
Bnaneneu Ll]et

- "
1Ay X0Bd iITbHAHA AJIeKCaHOpoBHA

Jolmanks Yes

S e = A0 A8 37T 5 - 3 M T3
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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Paccmorpum HECKOMBKO mpouenyp o0padoTku cmuckoB. OOparure BHUMAHUE, 9TO BCE
OHU HMCIONB3YVIOT PEKYPCHIO, B KOTOPOW TEPMUHAILHOE (0a30BOE) MpaBUIO OMPEAEICHO s
MyCTOTO CITHCKA.

Ipumep

[Tpemukar «mepecraHOBKa» BBITACT CIHMCKW, HOJYYEHHBIE HEPECTAHOBKOW SIIEMEHTOB
CBOETO MEPBOTO apryMEHTA.

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

[Tpumep ncnons3oBaHMAA:

JIucrunr 4.1

?— IepecTaHoBKa([a,b,c],X). X = [a, b, c] ;
X = [b, a, cl] ;

X = [b, ¢, al] ;

X = la, c, bl ;

X = [c, a, bl ;

X = [c, b, al] ; No

[Tpenmonoxum, 4T0 UMEETCA HEKOTOPBIA CITUCOK, B KOTOPOM X 0003HAYAET €T0 TOIO0BY,
a Y — XBOCT ciMCKa. Takol CIMCOK MOYKHO 3amicaTh, Kak [X|Y |. DTOT CIUCOK MOKET
COOEPKATh, HAMPHUMEDP, UHCTPYMEHT 1J11 00paboTKu meranei:

| ppe3sa, crepio, pesen, XO0H |

Teneper mnpenmomokum, 4TO MBI XOTHUM ONPENEIUTH, COAEPKUTCA M HEKOTOPBIM
WHCTPYMEHT B yKazaHHoMm crmcke. B IIposnore 5To moxHO chaenars, OnpenenuB, COBOANAET JIU
OAHHBIM WMHCTPYMEHT C TOJIOBOM cmucka. Ecmi coBmagaer, TO Haml CHHCOK 3aBEPIIACTCA

ycmexoM. Ecmi HET, TO MBI TPOBEPSEM, €CTh JTU HYKHBIM WHCTPYMEHT B XBOCTE HCXOIHOTO
CHOUCKA. JTO 3HAYWUT, YTO CHOBA MPOBEPAETCA TONIOBA, HO YK€ OUEPEIHOTO XBOCTA criucka. Eciau
MBI JOXOJUM /0 KOHIIA CIHUCKA, KOTOPBIM OyaeT MyCTBIM CHUCKOM, TO HANl MOUCK 3aBEPIIAETCA
HEYOA4Yel: YKa3aHHOT0 MHCTPYMEHTA B UCXOIHOM CIUCKE HET.

Jlms Toro, uro0s1 3amicates Bce 310 HA [Iponore, cHauana Hano:

Y CTaHOBUTE, UTO MEKAY OOBEKTOM U CITUCKOM, B KOTOPBIH 3TOT 0OBEKT MOKET BXOIUTE,
CYIIECTBYET OTHOMIEHWE. [[Id 3amucu 5TOTO OTHOMIEHWsA OyJeM HCHONb30BATH IPEIUKAT
MPUHAIJICKUT: IEIEBOE VTBEPIKIECHUE npuHagnexuT(X,Y) ABJIACTCA HUCTHHHBIM
(«BBIMOJHAETCS» ), €CIIM TEPM, CBI3AHHBIM C X, ABIACTCA 3IEMEHTOM CITHUCKA, CBA3AHHOTO C Y.
MNmeroTes nBa ycioBus, KOTOPEIE HAI0 NMPOBEPUTH AJA ONPEAECICHUS WCTUHHOCTHU IPEIUKATA.
[lepBoe ycnoBue ropopur, uto X OyOeT NIEMEHTOM CIIMCKA Y, €Clu X COBIIAJA€T C TrOJIOBOU
cnucka Y. Ha [Iponore srtor (pakr 3amiceiBaercsa ciaenyronium oopazom:

npuHanjaexuT (X, [X]| ]).

JTa 3anuCh KOHCTATUPYET, 4TO X ABIACTCA SIEMEHTOM CIHMCKA, KOTOPEIM UMEET X B
KaueCTBE TONOBE. B maHHOM ciydae aHOHMMHAS MEPEMEHHAS « » I 0003HAUEHUMA XBOCTA
CITHCKA.

Bropoe mpaBunmo roBOpUT O TOM, 4YTO X OPHUHAAJIEKHUT CIUCKY IPH yCJIOBHHM, 4TO OH
BXOJUT B XBOCT 3TOr0 CIMCKa, 0003HavaemeIid uepe3 Y. [J11 5TOro MCnomb3yeM TOT K€ CAMBIH

[IPEIHUKAT ASHRMTAHIIS TOr0. 9TOOBI OIMIPEeNeINTh, IIPHHAUICKHUT JIM X XBOCTY CIHCKa. B
Pea EHEﬁFDHHEHHDnHHC%Iﬂ ’ pea » TP ok y

CepmnbALOM B SOCEONEEVER REKYPSH Mo dlal [pomore 5T0 BRITIIAINT TaK:
Bnageneu; meﬁayxusaﬂ@ﬁﬁﬁﬁﬁ%%ﬁiﬂ (X, [_ |Y]) - INpMHaIOJIEeX¥IT (X,Y).

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JIea »TUX TmpaBWiIa B COBOKYMHOCTH ONPENENSIOT MNPEIUKAT IS OTHOIIEHUA
MPUHALIEKHOCTH U yKa3eBaroT [Iponory, kakum o0pa3zom npocMaTpuBaTe COMCOK OT HAYana g0
KOHIIA TpU HOHUCKE HEKOTOPOTO AJI€MEHTa B crmcke. Hambonee BakHBIM MOMEHT, 0 KOTOPOM
CJIEOYET MOMHMTH, BCTPETUBLINCE C PEKYPCUBHO OIPEAEICHHBEIM MIPEIUKATOM, 3AKIIOUACTCI B
TOM, 4TO OPEXKAE BCETO HAO HAUTH TPAHUYHEIE yCIOBUA U COCO0 MCTONB30BAHUA PEKYPCHH.

Jlna mpegukara «IIPUHAIICKUT» B AEHCTBUTEIHLHOCTH UMEIOTCS ABA THIA T'PAHUYHBIX
ycaoBud. JInbo OOBEKT, KOTOpPBIM MBI HIIEM, COAEpKUTCA B crnucke, nubo Her. [lepmoe
TPAHUYHOE YCJIOBUE IS NPEOHUKATA «IIPUHAMIEKHUT» PACHO3HAETCA NMEPBBIM YTBEPKICHUEM,
KOTOPOE OPUBOIUT K HPEKPANICHUI0 MOMCKA B CHOMCKE, €CIM IEPBEIM APTyMEHT IIpPEauKara
MPUHAMICKUT COBHANAET C TOJIOBOM CIMCKA. BTopoe rpaHndHOe yCIOBHE BCTPEUAETCS, KOTIA
BTOPOH aPTYMEHT NPEIUKATA «TPUHAJIEKUTY ABILAECTCA TyCTHIM CIHCKOM.

JTO BCE IEMOHCTpUPYET craenyronni npumep Ha [Iponore: npunamnexut(X,[X]| ]).

npuHanjaexuT (X, [ [Y]) :— npuHannexuT (X,Y) .
?— HNpuHaIniexuT (ppesza, [ppeza, CcBeplio, pesell, XO0H]).

Crue

?— NpMHaOIeXUT (IpoTHXKa, [bpesza, CcBepJjio, pesel], XOH]).

false.

Cnoco0bI opranuszanuy MHK/JI0B

B IIposore oTcyTCTBYIOT KOHCTPYKLIMU IIUKJIOB C MAPAMETPOM, OPEI- U MOCTYCIOBUEM,
HO C MOMOIIBK COOTBCTCTBYHOIIIHX MCXAHH3MOB MOKHO OPraHU30BATE PA3HBIC THUIIBI ITMKJIOB.
|1 cmoco0. Ucnoms3ys pekypcuio.

2 cnoco0. Mcronme3ysa npenukar, KOTOPEIH MOJKHO TTepenoKa3ars, u npeaukar fail.
3 comoco0. Hcmone3ys mpenukar, KOTOPBEIM MOKHO NEpEnoKasarb, M JIOTHUECKOE

yTBEpKIOeHNE. Hampumep, BeLIATE MApel «IIPEIOK» - «IOTOMOK» OO TEX IOp, ITOKA HE
BCTPETUTCS MOTOMOK ¢ UMeHEM «Mumma».

Jlncrunr 4.2
?—- predok (A, B),
write (A), write (' amBigeTcd npenkom '), writeln(B),
B == 'Mwyuma';
Crue.

OTeBeT:

Buka 4BJIdAeTcHd IIpelIKoM KoJiA
Baca dABIdAeTcHd IIpelIKoM KoJiA
Koma AapjdeTcHd IpelxKoM loiAa

I0r1a ABageTcHa IpeIxkoM Muma

Takaa kOHCTPYKIIMS COOTBETCTBYET HMKIY C TMOCTYCIOBHEM.

4 cmoco0. Opranmsamms IMKJIA CO CUETYMKOM, HCHONB3ysS Npeaukar repeat u
OUHAMUYECKOE noOaBneHue (pakToB B 0a3y 3HAHMM (IPOTrpamMmMmy ).

Cienyer OTMETHUTH, YTO B HEKOTOPHEIX peaym3auusax s3eika [Iposmor
OTCYTCTBYET

BCTPOCHHLIN MNCIKAT repeat. Torna qaHHeni OpeaquKar HaI0 ONMPENETUTH B MPOTPaAMME

CJIC YO THRENT MPABOMINMCHIO
Ceptvdmkar: 2C0 @?@E}_ABBBQEEEDEETBAEGGﬂEGﬂﬂGﬂdEE
Bnaneneu: UleGayxoea TaTeAHa AnekcaHgpoBHa

repeat:- repeat.

EFCI HCITIOIB3VHOT BMECTO HEpE,I[GKﬂ?.LIBHEMGFG Hpe,I[HI{ﬂTH. Hﬂ cCIIH HpH
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ncuepnans! (Hanpumep, predok(A, ‘Mwuma’) ... fail), To mpm ncnose30BaHMM MpeauKara repeat
TAKOW MOMEHT HE HACTYITA€T HUKOTA.

JIucrunr 4.3

?— assert(count(l)),

repeat,

retract (count (X)),

X2 is X * X,

write (X), write('”2 = "), writeln (X2),
X1 1s X + 1,

(X1 > 10, 1;

assert (count(X1l)), fail).

[IpuBenennas mporpamma OymgeT MUKIMYECKH BBIJABATE HA YKPAH KBAOPATHI YUCET OT |

no 10. B kagecTBe cueTyMKa MCHONIB3YEeTCA mpenukar ((akr) count, KOTOPBIT TUHAMHYECKH
no0aBaAeTCa U yagamaercsa u3 0a3sl 3HAHWUM.

CymiecTByIOT TAKkKe APYTHUE CIOCOOBI OPTAHU3AIINH [IUKIIOB.

IIpumenenue cnuckoB B Ilpostore

B IIponore Her Takon pacnpOCTPAHEHHON M 4aCTO HMCIIOJB3YEMOH CTPYKTYPBI XPAHEHHU
JAHHBIX KAK MACCHBBI, HO 3aTO €CTh PAa3BUTHIE BO3MOKHOCTH pabOTH €O cnmuckamu. CnHUCOK —
VIOPSAIOYEHHEIM HAOOp HIEMEHTOB OOHOrO TUmda. B OoTauume OT MacCHUBOB, KOIHYECTBO
5IEMEHTOB KOTOPBIX CTPOro (PUKCUPOBAHO (B OOJBIIMHCTBE SI3BIKOB MPOTPAMMHPOBAHMUA),
CIUCKH MO3BOJIAIOT MOAN(PUIIUPOBATE, JOOABIATE WIHA YIAIATE U3 HETO JIEMEHTHI.

Cmucku B [Iponore 3akmrouaroTcs B kBagparHeie ckoOku, Hanpumep [1, 2, 8, 123] wm
|'TId', 'B1', 'UerBepr']|. Cniucok, HE COOEP AN HU OTHOTO 3JIEMEHTA «| |», HA3BIBAETCS MY CTHIM.
Kaxnerii HEMyCTOM CIHMCOK COCTOMT M3 JBYX 4YACTEH: TOJOBEI U XBOCTA. ['010BOM sBIsAETCA
MEPBBII ATIEMEHT CITUCKA, XBOCTOM — BCE OCTAILHOE.

Tabdmuma 4.1 - Coucky 1 ero coCTaBHBIE YACTH

Cmcok I'omosa XBOCT

1, 2,8, 123] 1 2,8,123]
[Ty, 'BT', Yersepr'] | 'IIH' 'BT', Uerepr'|
11.25] 1.25 ]

] HEe OompeneseHa He OIMpenesIeH

B nporpamme ronoBa OTAEIAETCA OT XBOCTA CUMBOIIOM «|».

Yacto ncnonp3yeMeIMH OOEPANUAMU OPUA padOTe CO COMCKAMU SABJIAIOTCA:
- MMPOBEPKA HAJIMYUSA AIIEMEHTA B CITHCKE;

- 10OABIEHUE SJIEMEHTA B CHUCOK;

- KOHKATEHIMA (00Be IMHEHUE) CITUCKOB;

- YIAJIE€HHUE AJIEMEHTA U3 CITHUCKA;

- 3aHaHne 00PATHOTO MOPAIKA CIETOBAHUA YTEMEHTOB CHHCKA;

- pazmeneHue CIMUcKa Ha JIBa.

1 HEET KAGEAM®AIIs Si1eMeHnTa B CITHCKE.
SNEXTPOHHOW NOANWUCHIO

Ceptudmkar: 2 EGWW% 24[] oE7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

% 1 InapaMeTp — ZJieMeHT, HadJIMUlMe KOTOoOpOoIl'o B CIIMCKe

Oeitcteutenex: ¢ 19.08.202F RE@M@%EH INPOEEPMTE
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% 2 mapamMeTp - CIMCOK

member (X, [X | _]).

member (X, [ [Tail]) :- member (X, Tail).

?— member (2, [1, 3, 45, 2, 74]),
write('Ia');
write ('HeT') .

OrreT: Ia.

2. JlobaBnenue snemenra B CnUCOK. [ nannou onepanuu He TpeOyercs OTAEIbHOTO
OpaBWIA, €CIIM SNIEMEHT X N00aBasercsa B Hauano coucka List
NewlList = [X]| List].
3. KonkareHnua qByX COUMCKOB.

JlncTuHr 4.5

% 1 nmapameTp - MEepPBRHMU CIOMNCOK
% 2 mapaMeTp - BTOPONM CIIMCOK
% 3 mapamMeTp - pesyabTaT O0OBenMHeHMA IBRYX CIMCKOB

concat([], LZ, L2Z2).
concat ([X|L1l], L2, [X|L3]):- concat(Ll, LZ, L3).

?—- concat([1, 21, [3, 45], L),
write (L) .

OreeT: [1, 2, 3, 45].

4. Y maneHue sIeMEeHTa U3 COUCKA U 3aJaHNe 00paTHOrO MOPANKA CICHOBAHUA SJIEMEHTOB
CITHCKA.

JIncTuHr 4.6

% 1 napameTp - yIaldeMHIl SJIeMeHT

% 2 mapaMeTp - MCXOIHHNW CIIMCOK

% 3 mapamMeTp - pabounri CIMCOK

% 4 mapaMeTp — NepPeBepHYTHM COMCOK Des

sneMeHTa delete( , [], L, L).

delete (X, [X|L], L1, L2Z2):- delete(X, L, L1, LZ2).
delete (X, [Y|L], L1, LZ2):= X \== Y, delete(X, L, [Y]
L1], L2).

nSOMEHTTRPRBE TP — MCXOIHBM CIMCOK
SNEKTPOHHOW MOAMNMCHIO

Ceprudpuar:  2C0000043GGABBBTIRYSEAMSEIPH000003a Ho UM CIIMCOK

Bnaneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa

% 3 mapamMeTp - NepeBepPHYTHM CIMCOK

OeicTBATENEH: C 19.05.202%@‘}%0%@@( [ ] ’ er LI‘} v
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reverse([X|L], L1, Lr):- reverse(L, [X|L1l], Lr).

?- delete(l1, I[1, 3, 1, 45, 11, I[1, L),
reverse (L, Lr),
write (Lr) .
OreeT: [3, 45].
5. Paznenenue crmicka Ha IBa.

JlncTuHr 4.7

% 1 napameTp - B3JIeMeHT, 3alalmlui paszbueHune

% 2 mapaMeTp — MCXOIHHI CIIMCOK

% 3 nmapameTp - BJEeMeHTH, MeHBIIMEe MM PaBHHe 1 napaMeTpy
% 4 mapaMeTp - 3JeMeHTH, Oonbmyre 1 mnapaMeTpa

Split(_; []; []; []}-

split (Y, [X|L], [X|Ll], L2):- X @<= Y, split(y, L, L1,
1.2) .
split (Y, [X|L], L1, [X|L2]):- X @> Y, split(y, L, L1,
1.2) .

?- split(7, [1, 3, 1, 45, 1, 33], L1, LZ2Z),
writeln (L1),

writeln (LZ2) .

Orper: [1, 3, 1, 1] 1 [45, 33].

3.5. PASPABOTKA SKCIIEPTHBIX
CUCTEM Pa3pabdorka 3xcriepTHbIX cHCTeM Ha s3bike IIposor

[Tocne 3amycka wmtepmperarop IlIpomora BeimaeT mnpurimameHwie BBOOUTH 3aHPOCHI,
KOTOPBIE TAKKE HA3BIBAIOT gonpocamu Wnu yenamvu. Kak npaBumino, 3anpoc npenacraBiuser coOou
BBEI30B IPOLENYPEI U 3AMMMCBIBAECTCA KAK HUMA MPOLEIYPHI, 32 KOTOPBIM B KPYIJIBIX CKOOKAax
CJIENYIOT APTYMEHTEI, pa3A€IE€HHbIE 3anATeIMU. B KOHIIE 3anmpoca craBurca Touka. [Iponemyper B
[Tponore HaszsiBaroT npedukamavu. HEKOTOpBIE U3 HUX BCTPOEHHI B SA3BIK U MX MOJKHO BBI3BIBATH
HEMEIJIEHHO.

?—- true.

Yes

?- fail.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptudomkar: 2C000004 3&‘&25 8B952205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
ﬁCTpﬂE‘H'HLIe Hpe,I[HI{HTLI true I fail HPEHCTHBHHTDT COOTBCTCTBCHHO TOXICCTBCHHO

NeicraGTHHHQE, K T OIS CTBEHHO JIOKHOE BRICKA3BIBAHNC. OTBeT HA NEPBBIN BONIPOC BCeraa "ma" , a Ha
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BTOpOHN "Her'. ['oBOpAT, UTO 3ampoC true 3aKAHYMBAETCA ycnexom, a fail - Heydaueu. 1T04HO
TAK € M00H 3ampocC 3aBepmaercsa Moo ycnexom, 100 Heyaauen.

Jlnernnr 5.1

?— 1integer(l).
Yes
?— 344 < 3*%2,
No

?—- write ('nipueeT') .

MTPUEET

Yes

OOparute BHUMaHME: MEXKIY UMEHEM IMPEINKATA U OTKPBIBAIOMIEH CKOOKOW HE MOTKHO
OpITE mpoOenoB. Bropoil 3ampoc 3amicaH B TPAOUUMOHHON WH(PUKCHOU (PopMe - HEKOTOPEIE
MPEOUKATEl JOIYCKAIOT TAKYIO 3amuCh. BemomHuB mocimegnui 3ampoc, IIpomor orseuaer Yes,
XO0Td MBI Bpoae Obl HM O 4E€M HE COpammMBaIM. lakuM 00pazomM OH mpOCTO coodmiaer o
0J1aromOIyYHOM 3aBEPUICHUN 3AIIPOCa.

EcTte enie 0qHA BO3MOKHOCTE - 3aIPOC MOJKET 3aBEPILUTECS OMHNOKOU.

JlneTHHr 5.2

?— abracadabra.

ERROR: Undefined procedure: abracadabra/0

?=- 3/0 > 1.

ERROR: //2: Arithmetic: evaluation error: zero divisor'

[Tockonpky cucTemMe HE UW3BECTHO HHUETO MO IOBOAY abracadabra, BO3HHMKAET
UCKJIFOUUTENbHAA cCuTyarua. Bo BTopom cinydae ommOKka BO3HMKIIA B ITPOLIECCE APU(PMETHIECKHUX
BEIUMCIICHUI. B npuHnumne, ommoOka - ToKe Heygadd, HO Heyaada 0co00ro poaa, mociue KOTopou
TanbHENee BRIMOJHEHNE 3ampoca HE UMEET CMBICITA.

HMmesa HeKOTOpEIN OMBIT pabOTE ¢ (PYHKITMOHATBHEIMH S3BIKAMM, MBI MOKEM IMOTBITATHCS

HAUTH CYMMY YHCEI:
?-2+3.

ERROR: Undefined procedure: (+)/2

1 HoayEaeNbsoeQuiene 06 omubke. Ham 3anmpoc He umeeT (popMBI PEIONKCHUS .
MonpoGFast B B FERRYCo

Ceptvdmkar: 2C0000043ESAB BAS500060000043E
Bnapeney; lLleBayxosa Faroaid E{EI-E&EQ'E% a3 :] .

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Z+3

Yes

CucremMa BEIBOJUT BBIPAKEHUE, MAKE HE MBITAACH YTO-HUOYIb BEIYUCINTE. MOkeT OBITh
TaK?

?7- X = 2+43.

X=2+3

Yes

CnoBa Heymaua. Ilpomor paspabareiBasics mOpekae BCETO Kak sA3bIK  00paboTkmu
CUMBOJIbHOM WH(pOpMALMM W BeIpAkeHUA Buaa ''2+3" - 5T0 ero OOBEKTHl AAHHBIX (OHU
HAa3bIBAIOTCA mepmamu ). IMEHHO 5TO BeIpa)keHue U npucBanBaercsa nepemennon X. Ho nano xe
KAK TO BBINOJHATE ApU(PMETHUECKUE BBHIUUCACHUA. I 5TOro mpemHa3HadeHbl CIEeHUAIbHBIC
apumemuueckue npeouxKamol.

JluceruHr 5.3
77— X is 2+3.

Yes

Hakonen-to! Ilpegukar is BBIYMCIAET 3HAYEHUE BBIPAKEHUA M IPHUCBAUBAET €T0
MEPEMEHHON. 3ampoC 3aBEPHIACTCS yCIEXOM M 3HAUCHHE MEPEMEHHON BEBIBOOUTCSA B KAaUECTBE
OTBETA.

Hpyrue apudpmernueckue npeaukarsel ( =:=, =\=, <, =<, >, >= ) BEIUHCIAIOT 00a CBOUX
APTYMEHTA U CPABHUBAIOT UX 3HAUECHUA.

JlucTuHr 5.4

?7—- 342=:=5.

Yes

P-D*D=2=242

Yes

?- exp(2) >= sin(2) .

Yes

Jlpyraga pa3zHOBUOHOCTE IPUMHUTHUBHEIX OOBEKTOB - gmombl. Yame BCEro OHH

.EHMCHBWEEgﬁ%%DBﬂTEHEHGCTH OykB ¥ 1u(pp, HAYMHAIOMIEHCA CO CMPOUYHOU OYKBEL.
Ceprud@EO OTBIIAHACT MDD HSPESMEHHBINEKOTOPEIE HAUMHAIOTCA C NPOonucHOoU OYKBBEI. ATOMBI MOKHO
SraneiPpaBHUBATE 'THOCPLHETRONM “TpenukaToB == , \==, @<, @=<, @>, @>= . Apudmernyeckue

MPCOUKATEI 14 3TOT0 HC MOAX0OAT, IMMOCKOJIBKY OHH IMOMBITAOTCA BEIYUCIIHTD Hqu)METT{lIEC KH1EC

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3HAYEHUA aTOMOB, YTO NPUBEAET K OMIMOKe. A BOT 4nCia (HO HE 3HAYEHMA BBIPAKECHUN ) MOJKHO
CPaBHMBATEL U TEMU U JPYTUMH.

JlneTHHr 5.5

- a [@< b.
Yes
-1@d<2.
Yes

- 2 < a.

ERROR: Arithmetic: "a/0' is not a function

- 2 < e,

Yes

[Touemy mocnenHui 3ampoc yCreneH, Jo0raqauTecs CaMH.
?- X 1s 2+3.

?—- Y 1s X+1.

ERROR: Arquments are not sufficiently instantiated

B coobmienue 00 ommOKke yKa3aHo 4YTO TMEPEMEHHAA(UMEETCA B BHUIY X) HE
KOHKpETH3upoBaHa. Ho MBI € TOIBKO 4TO MPUCBOWIN €d 3HaueHue! J[eno B TOM, 4TO 3TO yxKe
npyrag mnepemeHHas. OOmacTte OEUCTBUA MNMEPEMEHHOM PACHPOCTPAHAETCA TOIBKO HA OIUH
3anpoc. Ho 3ampocer MOTYT OBITE M CTOKHBIMH, COCTOSIIMMH U3 HECKOJIBKHX TIEJIEH.

JIMcTHHT 5.6
?— X 1s 2+3, Y 1s X+1.

Yes

[Toka Hama BO3MOKHOCTE 3aJaBaTh BOMPOCHE oOrpanudeHa. YroOwl 3amaBate Oouee

HUHTEPECHH] OQEIVAARAIO 3arPV3IHTh KaKVIO-HHOVIE IIpOrpam ITO MOXKHO IIPOILIE oH
P anE%(m mncbﬂ Py Y YAB TPOTPANMY. POUCAYD

S ol o) %&r&bﬂc}%’%ﬁﬂéﬁﬁﬁ JIPHAYMAHO COKpamienue. Hampumep, ecnm mporpamMma HaxOOWTHECSA B
Brapendpaile:cmysaprogranplinre-ee MOKHO 3arpy3UTh, BBEIA
?= consult(my program).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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I

?- [my program].

A komanna

?— [my program,another program,yet another program].

3arpy3uT Cpa3y BCE yKa3zaHHbBIE porpamMmel. Ho mpexkae 4em 3arpykares nporpaMmy
HaII0 €€ HAIMCAark.

IIporpammupoBanue 0a3bl 3HAHHH Ha sA3bIke IIpoJor

[Tporpammer Ha I1posiore wacto HassiBaroT "0azamu manHbIX " WK gaxe "0azaMu 3HAHUM"
B TOM CMBICJIE, YTO OHHM HPEACTABIACT COOOM COBOKYITHOCTH MPENJIOKEHUM, OIPEICIAONINX
OTHOILEHU A MEKIY 00BEKTAMH MPEAMETHON 00IACTH WM CBOUCTBA ATUX 00BEKTOB. CBOMCTBA U
orHomeHuA B [Iponore, kak v B JIOTHKE, HA3BIBAIOT MPEIUKATAMHU.

Kaxkneil npenukar Onpenenserca NOCIEI0BATENRHOCTBIO HPeOloMCEeHUU, KOTOPYIO
HA3BIBAIOT Hpoyedypou. IpaguiiiOHHO BBIAEIAIOT ABA THUIIA MPEMIOKEHUN: (hakmbl U Hpasuld.
g nagana paszbepemcs ¢ mepBOM PasHOBUIHOCTRIO. [Ipemmoxenme-(akT cOCTOUT U3 UMEHHU
MpeauKaTa, 3a KOTOPBEIM B KPYIJIBIX CKOOKax CHeOyloT apryMeHTHl. [akoe NpenIoKeHHue
OMUCHIBAET YTBEPKIECHUE O KOHKPETHBIX 00BekTax. [Iporpamma, cocrosmias ToIpKO U3 (PAkToOB B
CYIIHOCTH fABJISIETCA PENAIIMOHHON 0a301 TaHHBIX.

Bo3semem B kawecTtBe mnpumepa (parmeHt 0a3pl OAHHBIX HEOONBIION KOMITAHWHM
Horns&Hoofs Ltd. OmHOMeCTHBII mpemuKkar employee YCTAHABIWBACT CBOUCTBO 'OBITH

paborHukOoM'.
JIncrunr 5.7.1
employee (anthony) .
employee (barbara) .
employee (charles) .
employee (diana) .
employee (edward) .
employee (frederic) .
employee (gregory) .
employee (herbert) .
employee (isabella) .
employee (Jjohn) .
BooOmie To, umeHa COOCTBEHHBIE MMOJIOKEHO MUCATh ¢ MPOMMCHONU OykBeI, HO B [Iponore
MMEHA OTHOMIEHWH M OOBEKTOB MOJKHBI HAYMHATHECA CO CTPOYHOM OYKBBI WIM 3aKIIOUATHCSA B
KaBeIuKH. Kak nmpaBuno, npeanouuraroT 00xoaurcs 0e3 kaBeraek. IIporpamma mMoxker conepxars
OPEIUKATEl € OJWUHAKOBEIMM HMMEHAMHM, HO C PAa3HBEIM KOJIWYECTBOM APTYMEHTOB. YUTOORI

pa3m4are UX yIOTPEOIIOT MMEHA COCTOAIIME W3 MMEHM Npeaukara u ero apHocru. Ilomnoe
UM TOJIBKO 4TO ONPENENCHHOr 0 Mpeaukara: employee/1.

[Ipenukar salary/2 yCTaHABIMBAET OKIAI KAKAOTO padOTHHKA.

JIncTuHr 5.7.2

salary (anthony, 500) .

AOKYMEHT MNOANMCAH
INEIERDHOV IdinEaEloara, 200) .

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bragenew;  leGsyxosaJa@nha Eglaheml es, 180) .

salary(diana, 150).
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salary (edward, 150) .
salary(frederic,140).
salary (gregory,150) .
salary (herbert,100) .
salary(isabella, 90).
salary (john, 160) .

[Ipenukar boss/2 yCTaHABAMBAET OMUCHIBAET OPraHU3AIMOHHYIO CTPYKTYPY KOMIAHUMU.
Yreepiknenne boss(A,B) oznagaer, uro B - pykoBoguTens A.

JIncruHr 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 (1sabella, gregory) .

boss (John, gregory) .

3arpy3uB IIPOrpamMMy, MOKHO 3a1aBATH BOIIPOCHL, HEITOCPEACTBEHHO K HEH

OTHOCANIIHMECH.
Jlucrunr 5.7.4
?- [hh].

% hh compiled 0.00 sec, 0

bytes Yes

?7—- employee (anthony) .

Yes

?—- employee (ronald) .

No

?7— boss (barbara, anthony).

Yes

OTO mpPOCTEUHINHM TUN BOONPOCOB. CHUCTEMA MPOCTO HMPOBEPAET 3AMUCAHO JIM HEKOTOPOE

NMPEUIOKEHHE B MPOTPAMME 1 OTBETACT "ma" ecnm 5TO Tak WM "HET' B MPOTUBHOM CIIy4Yae.
Taxkum ofipazesu-aPeRTOMESNe CIMTAETCA JIOKHBIM, €CITA ABHO HE 3aMUCcCaHo 00paTHOTO.

Cepvdmkar:  2CORFHESHTCPECHEIE BOHPGEEF moryHaroTCs, €CIIN MOACTABUTE B 3ANIPOCHI IIEPEMEHHEIE.
Bna,uenﬁan llleGayxoea TaTeAHa ANexkcaHgpoBHa

pUMEDP, MBI MOJKEM Y3HATh 3apIuiaty Yapne3a, CIpOCHUB.

NelcTEUTENEH: C 19.05.2022% 1%@%3?31‘3? {Charle = f S ) r
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S=180
Yes

OtBeuas Ha 510T Bompoc [Iponor conmocrasmaer ero co Bcemu (pakramu u3 0as3el JaHHEBIX,
OBITAACh NONOOpaTh MOAXOMANIEE 3HAYEHUE MEPEMEHHOW. HekOoTOopele BOMPOCH TOMYCKAIOT
HECKOJIBKO BAPUAHTOB OTBETA. Takue BOMPOCHI, HA3BIBAIOT HEOJCMEPMUHUP OBAHHBIMU.

?— boss (A, charles).

A = frederic

Yes

Ho 510 He equncTBeHHEBIN O0TBET. OTBEUAsA HA BOMPOCH C MEPEMEHHBIMA CHCTEMA, BHIIAB

3HaueHue knetr Haxkaruga Ha Enter. Ha camom mene, oHa uHTEpeCcyeTCs HYKHBI TA HAM OPYTHE
orBeTel. Haxumas na Enter mpr roBopum "cmacm0o, JOCTATOYHO" M CHCTEMa OTBEYAET Yes.

YT1o0BI MOJIYUUTH OPYTHE OTBETHI HANO BBECTH ;.
?— boss (A, charles).

A = frederic ;
A = gregory ;
A = herbert ;
No

[Tocnennee No o3nauaer, d4to0 APyrux OTBETOB HET. OTBETH BHIIAIOTCA B TOM K€
DOPAIKE, B KOTOPOM OHU BCTPEUArOTCS B mporpamme. Bompoc ¢ AByMs NEpEMEHHEIMHU BEPHET
BCE HapPHI MOAXOANINE 3HAYECHUIM.

?—- boss(A,B).

= barbara

B = anthony ;

= charles

B = anthony ;

= diana

B = barbara

Yes

B Tex cayuasx, korma Tpedyercsa ykKasark NEPEMEHHYI0 HO €€ 3HA4eHHE I Hac

HecviieC TBeRM S MIOGRIIEAIC TOIR30BATE TAK HA3LIBAC HOHUMHYVIO REPEMEHHVIO, COCTO4
YT S HERTPORHOM AOAMACHIO MYI0 d yio nep yio, ILIYFO

Cepruch M3 CHITHGTBEHIIONG » CHMBO AR i0AMEpKIBaHNA. OTBEUas HA BOHPOC, COIEPKANINNT AHOHHUMHYVIO
SnanenggepeMEHITYI0 2 POt oRbiipaeT nyig HEe 3HAYEHNE, HO HE BEIBOIUT €TO.
?— boss (A, ).

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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A = barbara ;
A = charles ;
A = diana ;

A = edward
Yes

Jlo cux mop MBI 3amaBany OOBOJBHO IIPOCTBIE BOOPOCH. UTOOBI OTBETUTH HA HUX
OOCTATOYHO OBLIO NPOCMOTPETE OAHO OTHOmEHNE. HO Kak MBI 3HA€M, MPOCTHIE BOIIPOCHI MOKHO
00BEqUHATE B OO0JIEE CIIOKHBIE. 3AMATAs MIPH 3TOM IOJYYAET JIOTUHYECKUN CMBICIT KOHBIOHKIINA
npemIo)KeHnil. Hampumep, cnpocuM He MOIydaeT M KTO TO OOJIbIe CBOETO HAYATEHUKA

?- boss(A,B), salary(A,SA), salary(B,5SB), SA > SB.

= john
B = gregory

SA = 160
SB=150,
No

1 00HApyxuUM HenmopAnok: oxuan Jlxxona Oomemie, uem y ['peropu.
Kpome KOHBIOHKIMH I COCOMHEHMSA IMPEMJIOKEHUM MOMKHO NPUMEHATH U

OU3BIOHKINIO, KOTOpasa 0003HAaYaeTcs TOUKOU C 3armsaTou ;"
?—- salary(X,S), (5<100;5>200) .

X = anthony
S=500;

isabella

>
|

No

Orpunanune obOo3nauvaerca "\+"' (MM not, HO 3Ta (opma, XOTA W MPUBBIYHAA, HE

PEKOMEHYETCH).
?7— \t employee (X) .

No

3an3%% E’E’Fﬁ&%ﬁ%@ﬁ*e CYIIECTBYET HU OOHOTO padOTHUKA', 4TO, KOHEUHO, JIOKHO.

mmﬁﬂm‘wni Po ee X),salary(X,300)).
Ceprudukar: 2C0000043E9ABBBI52205E7BA50006 ﬂﬂﬂﬂd

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

X = G157
Nencteutened: ¢ 19.08.2022 no 19.68:2023
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Yes

A ostoT 3ampoc "He cymecTByer HU OnHOTO padborHmka ¢ oximamom 300". Takux
pabOTHUKOB, IENCTBUTENLHO, HET. [Iepemennasn X ocramacs CBOOOIHOM (HE MOJTYyUHIIA HUKAKOTO
3HAYEHHUA), HIOITOMY B KAUECTBE 3HAYCHUA BEIBOJUTCA HEYTO MAJIOBPA3YMUTEIIBHOE.

Kak BUgHO, OTpUIIAHME MNO3BOJAECT (POPMYIHMPOBATE 00mIME (OOMIEOTPUIIATEILHEIE B
TEPMUHOJIOTUH KJIACCUMYECKOU JTOTHKHU) CYKACHUA. BEIACHUM, KTO HE ABIAETCA HAYATEHUKOM U

KTO HE UMCET HAYAJIbHUKOB.
?- employee (X), \+ boss( ,X).

X = diana ;

X = frederic ;
X = herbert ;
X = 1sabella ;
X = john ;

No

?- employee (X), \+ boss (X, ).

X = anthony ;
No

Haitnem caMoOro BeICOKOOILIAYMBAEMOTr 0 pabOTHHKA.
?- salary (A, Smax), \t+ (salary( ,S), S>Smax).

A = anthony
Smax = 500
S = G161

Yes

HMurepecnoe mnpumMeHeHWe OTpULAHWUA - KOHCTpyKuua (\+ (Q, \+ P)), KOTOpas
MpPOBEPAET, 4TO BCe pemenus Q OyayTt pemennamu mia P. Hampumep
?- \t+ (employee (X), \+ salary(X, )).

X =__Gl5?
Yes

10 OVKBAJIBHO O3HAYAEST "'HE CVIIIECTBVET PAaDOTHHKA, HE MMEIONIEro oxiaana’ win 'Bce
H?hEHTﬂDﬂHMGAH Y YeT p ’ = a

paﬁmmmmmﬁ B SWI-Prolog ects BCcTpOEHHEIN npeauKkar forall, UMEIONMINI TOT
Ceptvdmkar: EEGGSGMEEEABBBBEEEDSETBAEGGEIEEIEGEIEIHE
Bnapenel: e 31-.-' OBa TaTeAHa AnekcaHgpoBHa

?— forall (employee(X), salary(X, )).

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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X =__Gl5?
Yes

Kpome (akToB - 0€3yCIOBHO HCTUHHEBIX NPEATOKEHHI, B IIPOTPAMMEBI MOKHO BKIIOYATh
U YCIOBHBIE MIPEIOKEHNS - HPABUIA, KOTOPEIE ONPEAEIAIOT HOBEIE NPEAUKATEL B TEPMHUHAX YIiKE
cymiecTByronmx. Kaxkmoe mpaBuia0o COCTOMT W3 ABYX YACTEM, PA3mEIEeHHBIX CHUMBOIOM ':-".
JleBas wacTe mpaBuiIa - 3a4201060K ONMMUCEIBAET NMPENUKAT, & OPABas - Meio ONMPENENIeT YCIOBHA,
OpU KOTOPBIX OH MCTHUHEH. lenmom mMokeT ObITh moOO0H 3ampocC, KOTOPBIM M BBIMOIHAETCSA IIPH
BBEI30BE MMPEANKATA, ONMPEIEIEHHOTO B 3arojoBke. Hampumep, MoxkHO 0(OPMUTE B BUAE MPABUIL,

BOITPOCEL, KOTOPBIE MBI 33TABAJIH.

all_paid :— forall (employee (X), salary(X, )).
costly(A) :—- boss(A,B), salarv(A,SA), salary(B,5B), SA
> SB.

noboss (A) :— employee (A), \+ boss( ,A).

boss(B) :—- Dboss( ,B).

JlomonHUB mporpamMMy HOBBIMHM ITPAaBWIAMH, CMOKEM 3a0aBaTh HOBBEIE BOOPOCHL. [Ipm
3TOM HE WHTEPECYIOIIME HAC MEPEMEHHBIE OKA3BIBAIOTCA CHPATAHHBIMA BHYTPH IPABUI U HE

BEIBOJIATCS.
?- all paid.

Yes

?—- costly(A).

A = john ;
No

?— noboss (A) .

A = diana ;
A = frederic ;

A = herbert ;
NOKYMEHT NOANWUCAH

SNEKFPOHHON AOPNIACHP 5 .

Ceprudomkar: 2C0000043ESABBEBSS2205E7TBA 500060060043E

Bnageneuy; LlleGayxo B-EI.AEITI:.E.!—IE Wﬂpﬂa Ha
r

O
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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?— boss(charles).

Yes

?— boss (B).

= anthony

™

= anthony

N

= barbara

N

= barbara

N

charles

N

= charles

™

= charles

N

e

= gregory
= gregory

W W W W W W W I W
|

N

<
0

OOparute BHHUMAHHME, 9YTO B MOCJIEAHEM 3aMpOCe KAaXKIBIM OTBET BBILAAETCA HECKOIBKO
pa3, pOBHO CTOJILKO, CKOJIBKO OH BCTpedaerca B mporpamme. Ham enie mpuaercs CTOJKHYTBCA C
3TON 0COOEHHOCTRIO - [IpoIOT BEIAET OTBET CTONBKO Pa3, CKOIBKUMHU CIIOCO0AMU OH MOKET €T0
HaWlTH.

3.6 PASBPABOTKA UHTEJNJIEKTYAJIBHBIX
CEPBUCOB baiiecoBckast kiaccupuranus

AspTepHATUBHBEIE HA3BaHUA. 0alECOBCKOE MONEIMPOBAHME, OAMECOBCKAA CTATHUCTHUKA,
meTon OamecoBckux cerer. M3nadaneHo OaiecoBCckas wiaccu(puKanms HCIOJIB30BATACH OIS
(popmanuzany  3HAHMM OKCIIEPTOB B  OKCIEPTHBIX CHUCTEMAX, Cendac OauecoBCKad
KmacCu(pUKAIMA TAKKE MPUMEHAETCA B KAYECTBE OAHOTO 13 MeTon0B Data Mining.

Tax naseiBaemas HauBHAA KiIacCU(PUKAIMA WM HAMBHO-0AMECOBCKUH MOAXO0M (naive-
bayes approach) saBmiercs wHaubomee T™POCTEIM BAPHAHTOM METOMA, HCHOJIB3YIONIETO
OaitecoBckue ceru. [Ipu sTomM momxome pemarorca 3amaduu KaacCH(PUKAIIUM, PE3YIBTATOM
pabOTEI METOIA ABIAIOTCA TAK HA3BIBAEMEBIE "TIPO3pAYHBIE" MOIETH.

"HauBnaa" kmaccuukanms - OOCTATOUHO MPO3PAYHBEIM W MHOHATHBIM  METOT
knaccnpukanuu. "'HauBHOM" OHA HA3BIBAETCA MOTOMY, YTO HCXOAUT W3 IPEAMOIOKEHUS O
B3aMMHOI HE3aBUCUMOCTH MPU3HAKOB.

CBOHCTBA HAUBHOM KJIaCCU(PUKAIIN:

- Mcrmons30BaHME BCEX MEPEMEHHEIX U OMPEIEICHUE BCEX 3aBUCHMOCTEN MEXKIY HUMH.

- Hamiuue nByx mpeamoaoKeHuil OTHOCUTEIRHO MEPEMEHHBIX :

- BCE NIEPEMEHHBIE ABIAIOTCSI OAUHAKOBO BAKHBIMU;

- BCE MEPEMEHHBIE ABJIAIOTCA CTATUCTUUECKN HE3ABUCUMBIMHU, T.€. 3HAUEHUE OTHOH

nepeme%ﬂgﬁﬁﬁﬁm@pm O 3HAYEHUH OPYTOMU.

CepTudukar: EEDMHEE&M@ﬂMMEGB KJIHCCHQ)HKHHHH Hpeﬂnﬂﬂﬂrﬂm’fa qTo Hepeﬂ HA49aJI10M
Bnanengdac AN BEPOHTHIHETE TOTO, 4TO OOBEKT IPHUHAIUIEKUT TO HJIA HHO KJIAcCy,
My My y

OOHUHAKOBA, HO 5T0O HC BCCT Id BEPHD.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlomycTrM, M3BECTHO, YTO ONMPENEIECHHBIN NPOLEHT TAHHBIX MPUHAIECKUT KOHKPETHOMY
knaccy. Bo3zHukaer BOMpOC, MOKEM JIM MBI MUCHOIB30BATH ATY MH(POPMAIMIO TTPU MOCTPOECHUH
Mo ienu Kiaaccu(pukanmm? CymiecTBYET MHOKECTBO PEATBHBIX NMPUMEPOB MCMOIB30BAHUA JITHX
AIPUOPHEIX 3HAHWN, ITOMOTAIONINX KIACCH(UIUPOBATE OOBEKTHI. |WNWUHBEIN MPUMED U3
MEOUIIMHCKON TPakTUKU. ECIM JOKTOp OTHPABIAAET PE3YAbTATEI AHATW30B MAIMEHTA HA
OOITOJTHUTEIBHOE UCCIET0BAHNE, OH OTHOCHUT HAIMEHTA K KAKOMY-TO ONPENEIEHHOMY KIIACCY.
Kakum o00pazom MOKHO mpuMeHMTH 5Ty uH(opmanmio? Mbl MO)EM HCIOIB30BATE €€ B
Kau4eCTBE JOMOJHUTEIBHBIX JAHHBIX HMPH ITOCTPOEHUN KJIACCU()DUKAIIMOHHON MOIEIH.

OrmeuaroT Takue I0CTOMHCTBA 0anecoBCKUX cerer kak merona Data Mining:

- B MOJEIH OMPEAEAIOTCA 3aBUCHMOCTH MEKIY BCEMI MEPEMEHHBIMH, 3TO MO3BOIIET
7erko 00pabdaTeIBaTh CUTYALIMM, B KOTOPBIX 3HAYEHUSA HEKOTOPHIX NTEPEMEHHBIX HEM3BECTHHI;

- OarecoBCKHE CETH OCTATOYHO MPOCTO UHTEPIPETUPYIOTCA U MO3BOJIAIOT HA JTAIE
MPOTHOCTUYECKOT0 MOJIETUPOBAHUSA JIETKO MPOBOAWUTE AHAIIN3 MO CIIEHAPHUIO ''9TO, ECIU ' ;

- DaleCOBCKUI METOJ IMO3BOJIAET ECTECTBEHHBIM 00pa30M COBMENIATE 3aKOHOMEPHOCTH,
BBEIBEICHHBIE U3 JAHHBIX, U, HAMPUMED, SKCOEPTHBIE 3HAHUWA, MOTYIECHHBIE B ABHOM BHU/IE;

- MCIOJIB30BAHUE OAMECOBCKUX CETEN MO3BOJIAET M30ekars MmpoOEMBI MEPEYyYNBAHUA
(overfitting), TO ecTs W30BITOUHOTO YCIOKHEHHS MOAEIH, UTO SBIISETCA CIa00U CTOPOHOH
MHOTHUX METOIOB (HAIIPUMED, AEPEBLEB PENICHUN U HEUPOHHEIX CETEH ).

HanpHO-0aleCOBCKUI MOIXOI UMEET CIECAYIONINE HEIOCTATKU:

- MIEPEMHOKATh YCIOBHBIE BEPOATHOCTH KOPPEKTHO TOJBKO TOTd, KOTAd BCE BXOIHBIE
MEPEMEHHBIE TEHUCTBUTENBLHO CTATUCTUYECKH HE3aBUCUMEBI, XOTA 4YaCTO JAHHBIM METO[
MOKA3BIBAET AOCTATOYHO XOPOIIME PE3YyAbTATHl OPU HECOOMOAEHUM YCIOBUA CTATHCTUUECKOU
HE3aBHUCUMOCTH, HO TEOPETUIECKH TAKAA CUTyalus OOIKHA 00pabdaTeiBaTeca 00mee CIOKHBEIMUA
METOAMH, OCHOBAHHEIMM HA 00yueHNM 0AECOBCKUX CETEH,

- HEBO3MO’KHA HEMOCPEICTBEHHAsA 00padOTKa HEMPEPRIBHBIX MEPEMEHHEIX - TpeOyercs
UX Mpeo0pa30oBaHUE K MHTEPBAIBHOM MIKANEe, 4T00Bl arpuOyTel OBLIM TUCKPETHBIMH, OJHAKO
TaKWu€e IIpeoOpa30BaHuA MHOTAA MOTYT IIPUBOINTE K IMMOTEPE 3HAYMMBIX 3aKOHOMEPHO CTEH;

- HA pe3yabTarT KiIacCu(pukanuu B HAWBHO-0ANECOBCKOM MOAXONE BIMAIOT TOJIBKO
UHANBUAYAITEHBIC 3HAUEHUA BXOTHBIX NMEPEMEHHBIX, KOMOMHUPOBAHHOE BIAMSAHHUE HapP WIN TPOEK
3HAYEHUM Pa3HBIX arpuOyTOB 34€Ch HE YYUTHEIBAETCA. JTO MOTJIO OBl YIYYIIMTH KA4ECTBO
KITACCU(PUKAIMOHHON MOJEAN C TOYKH 3PEHUA €€ IMPOTHOZUPYIOMIEM TOYHOCTH, OIHAKO,
YBEMMYWIO OB KOJTMUECTBO MPOBEPAEMBIX BAPHAHTOB.

baiiecoBckas wiaccu(puKkanmsg HANUIA MIUPOKOE IPUMEHEHNE HA MPAKTHKE.

baiiecoBckasi puibTpaIus 1Mo CJI0BAM

He tak maBno OaiiecoBckas kmaccuuxarus Obla OpemIokeHa sl MEPCOHATLHOU
¢umsTpanmu cmama. [Tepeerit puneTp Ob1 pazpadoTan [lTomem I'paxemom (Paul Graham). [{ms
paboTer anropurMa TpeOyETCs BRIMOIHEHNUE OBYX TPeOOBaHUIM.

[leppoe TpeboBanmue - HeoOxogumO, UTOOBI Yy KIACCUPHUIMPYEMOrO OOBEKTa
OPUCYTCTBOBAIO JOCTATOYHOE KOJMYECTBO MPHU3HAKOB. JTOMY HUACAITHHO YIOBIETBOPAIOT BCE
CJIOBA MHMCEM IIONL30BATENA, 34 WCKIIOYEHHUEM COBCEM KOPOTKMX W OUEHBb PEIKo
BCTPEUYAIONINX CAL.

Bropoe TpeboBanue - mOCTOSHHOE mepeoOydeHue U momoiaHeHue Habopa "cmam - HE
cnam". Takue yCiIOBHS O4EHB XOPOIIO padOTAIOT B JOKAIBHBIX MOYTOBEIX KJIIMEHTAX, TAK KAk
DOTOK '"'HE cmama' y KOHEUHOTO KIMEHTA JOCTATOYHO IMOCTOSHEH, 4 €CIM W3MEHSETCSA, TO HE
OBICTpO.

OnHako And BCEX KIMEHTOB CEPBEPA TOUHO OMPENENUTh MOTOK 'HE CrmamMa"' HTOBOJBHO
CJIOKHO, MOCKOJBKY OJHO U TO K€ MUCHMO, SBIAIOMIESCA MJIA OTHOTO KJIMEHTA CHAMOM, JJIA
OPYTOTO GiaM@eN: ddgnmBateTca. CroBape ITOIydaercsa CIMIIKOM OOJbIIMM, HE CYIIECTBYET

geTKOTQ ?ﬁgﬁﬁﬂﬁﬂoﬁﬂ”ﬁfﬁm 1 "HE cmam'", B PE3yAbTATE KAYECTBO KIACCHU()HKATIMK, B JAHHOM
Ceptudmkar:  2C0008043E9ABEBIS2205E 7BA500060000043E

Bnanend ] YI@RE R EIGHUE 3819 QFIb TPALTH K ITHCEM, 3HAUHUTCIIBHO CHHIKACTCA.
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95



96

Metoabl kiIaccuPUKANHN U IPOrHO3HPOBAHUSA. /lepeBbsl perieHHH

Meron mepeBreB pemenunii (decision trees) SBIIETCAS OMHUM M3 HANOOJEE MOMYIISAPHBIX
METOI0B PEIIEHUA 3aad Kiaccu(pukanuu U nmporuosuposanus. Muorga srot meron Data Mining
TAKK€ HA3BIBAIOT JEPEBBAMH PEIIAIONINX MPABUIL, IEPEBBAMM KiIaccu(pukanmm u perpeccun. Kak
BUIHO W3 TOCIEAHETO HA3BaHWA, IPU NOMONIM JAHHOTO METOJAa PEIArTCa 3aJadu
KIacCHU(PUKAIIMK ¥ TPOTHO3UPOBAHHUAL.

Ecnu 3aBucumas, T.€. LEN€Bas NEpEeMEHHas IMPUHUMAET OUCKPETHBIE 3HAYEHUS, NPH
MOMOIIM METOJA JEPEBA PEMIEHUH PEIIAETCA 3a0ada KIaCCU(PUKAILAH.

Ecnu xe 3aBuCcHMas IEpEeMEHHAsd NPUHUMAET HENPEPBIBHBIE 3HAYEHUA, TO OEPEBO
pEMIEHN YCTAHABIMBAET 3aBUCHUMOCTH 3TOM IEPEMEHHOM OT HE3aBHUCHMBIX IIEPEMEHHEBIX, T.C.
pelaer 3aqady YMCIEHHOTO MMPOTHO3UPOBAHHA.

Briepeeie nmepeBwst pemenuil Oputh TIpemTokeHsl XoBuwineHnoM m Xantom (Hoveland,
Hunt) B konuie 50-x romos npomunoro Beka. Camasa panHaa v u3BecTHaA pabora XaHra u 1p., B
KOTOPOHM H3IArdercs CyThb OEPEBBLEB PELICHUM - ' JKCIEPUMEHTH B MHAyVKUMH' ("Experiments
inInduction") - Opu1a ommyOMKoBana B 1966 romy.

B nanbomnee mpoCTOM BUIE IEPEBO PEMIEHUHM - 5TO CIOCOD MPENCTABICHUSA IPABUI B
HEPAPXUIECKOU, MOCAENOBATEIRHON CTPyKTYpe. OCHOBA TAKOU CTPYKTYPHI - OTBETHI '[la" wm
"Her" na pan Bompocos.

Ha pucynke 8.1 nmpuBemeH mpumep nepeBa pPEmIEHUH, 3aada KOTOPOTO - OTBETHUTH Ha
Bompoc: "Urpare nu B rone(?" UToOsl pemmTs 3amady, T.€. MPUHATH PEUIEHUE, UTPATh U B
roab(, Creayer OTHECTH TEKYIIYH CHTYAlMI0 K OJHOMY W3 W3BECTHBIX KJIACCOB (B JAHHOM
ciaydae - 'urpars’ win "He urpars’). s 5Toro Tpedyercsa OTBETUTE HA PA BOIMPOCOB, KOTOPHIE
HAXO0JATCA B y3JIaX 3TOTO AEPEBA, HAYMHAS C €r0 KOPHAL.

[TepBeni y3en namero pepesa "CoyHeuHO?" ABIAETCA y3JI0M IPOBEPKH, T.€. YCIOBHUEM.
[Tpu mono¥’WTETEHOM OTBETE HA BOMPOC OCYMIECTBIIAETCS MNEPEXON K JEBOM 4ACTH IEPEBA,
HA3BIBAEMOM JI€BOM BETBBIO, NMPU OTPUIIATENRHOM - K OPABOM 4YACTH AepeBa. lakum o0pazom,
BHYTPEHHUI Y3€I OEpeBa ABIETCA Y3JI0M NPOBEPKH OMNPENENIEHHOrO yciaoBusA. [lamee muer
CIEOYIOIIMIL BONPOC U T.A., MOKA HE OyAeT HOCTUTHYT KOHEYHBIM Y3€I NEPEBd, ABJLIIOIIUHCA
y310M penieHus. [|na Hamero gepeBa CymieCTBYET ABA TUITA KOHEYHOIO y3J1d: 'MTpark W 'HE
UTPATh" B TONBD.

B pesymerare NpOXOKIEHUA OT KOPHA OepeBa (MHOTAA HA3BIBAEMOTO KOPHEBOH
BEPIIMHOW) OO €r0 BEPIIMHBI PEMIAETCA 3a4ada KIacCU(hUKAIUM, T.€. BEIOUpAETCA OOWH W3

KJIACCOB - "'UrpaTth" W "HE UTPaTh’ B rOJB(Q.
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Pucynoxk 6.1 - Jlepero pemenuii "Urpare 11 B ronsp?"

.
nggﬁ W @I[EPEBH, peme?m B HAILIEM CIy4Yae ABJIIETCA ONPEACICHHE 3HAYCHH A
Ceprup KT COOPHAEEHOM3aBHEIM O, IIEPEMEHH OU.

Branenew:  WetplpaK 2t HATHEI3amadd 0 CHOBHBIMH YJIEMEHTAMM Iepesa pemEHmf’I SIBJISIFOTCAL.
- Kopens nepera: "Comneuno?”
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- BuyTpennuii y3en gepeBa Wwin y3en nposepku: ' Temmepatypa Bo3ayxa Beicokaa?',
"Uner mu noxaep?"

- JIucT, KOHEUHBIN y3€n aepena, y3en pemenus win sepmuHa: 'Urpars”, "He urpars”

- BerBp nepeBa (cimyuau otBera): "Jla", "Her".

B paccMOTpeHHOM mpUMEpPE pemaeTcs 3agadya OMHapHOU KaacCU(PUKaLMH, T.€. CO3aETCA
OUXOoTOMUYECKAasd Krnaccu(pukanuonnas wopnens. Ilpumep nmemoncTpupyer paboty Tak
HA3bIBAEMBIX OMHAPHBIX IEPEBLEB.

B y3max OMHApHBIX IEPEBBLEB BETBIECHHUE MOJKET BECTUCH TOJIBKO B IBYX HANIPABICHUSAX,
T.€. CYIIECTBYET BO3MOKHOCTE TOJBKO JBYX OTBETOB HA MOCTABJIEHHBIN Bompoc ("ma" u "ner").

IocTpoenne kaaccupukaHOHHOH MOJeTH

bunapHeIe 1epEBbS ABIAIOTCA CAMBIM IIPOCTHIM, YACTHBIM CIIy9a€M JEPEBLEB PELICHHI.
B ocrampHBIX Cnydasx, OTBETOB U, COOTBETCTBEHHO, BETBEH IEPEBA, BEIXOIANINX U3 €T0
BHYTPEHHETO y371a, MOKET OBITh OOJIBIIE ABYX.

Paccmorpum Oomee cnoxkueid npumep. baza maHHBIX, HA OCHOBE KOTOPOH OJIAHO
OCYILIECTBIATHECSA TMPOTHO3UPOBAHUE, COAEPKUT CACAYIONIME PETPOCHEKTUBHBEIE TAHHBIE O
KnueHTtax OaHka, sABONIAEcs €€ arpulOyraMy: BO3pACT, HAIUYAE HEIBUKHUMOCTH,
00pa30BaHUE, CPETHEMECIYHEBIN AOXO0, BEPHYI JH KIUEHT BOBPEMA KPEAUT. 3agada COCTOUT B
TOM, 4TOOBI HA OCHOBAHWM MNEPEUYUCICHHBIX BHINIE NAHHBIX (KPOME MMOCIEOHETO arpulyTa)
ONPENEINUTE, CTOUT JIU BEIAABATE KPEAUT HOBOMY KIIMEHTY.

Takas 3agauga pemaercs B ABa STana: MOCTPOEHUE KITACCUPUKAITMOHHON MOJETH U €€
HCITOJTE30BAHHUE.

Ha stane mocrpoenus monenu, COOCTBEHHO, U CTPOUTCA IEPEBO KIACCHU(PUKAINNA WIH
cozmaercsa HaOOp Hekux mpaBwi. Ha sranme uCmoap30BaHUS MOAEIN HMOCTPOCHHOE IEPEBO, WIIN
OyTh OT €r0 KOPHSA K OJHOM W3 BEPIIUH, ABIAIOMIMHUCA HAOOpPOM mHpaBUI I KOHKPETHOTO
KJIMEHTA, UCIIOJIB3YETCS 11 OTBETA HA MOCTABIEHHBIN BOTIpoC "BrigaBarts i kpeaut?"

[TpaBunom ABIAETCS NOrMUeCKas KOHCTPYKIMA, MPEACTABICHHAS B BUIE '€CIH... "

T0...:". Ha pucynke 9.2 npusenen npumep aepesa KiacCu(pUKaMM, ¢ MOMOIIBI0 KOTOPOTro
pemaercsa 3amada 'BeimaBare mu kpegur KimeHTy?'. OHA ABIAECTCS TUNMYHOM 3a0adeH
Krmaccu(pukanm, 1 Ipyu DOMOIIM JIEPEBLEB PEIIEHUM MOMYYa0T JOCTATOYHO XOPOIINE

BAPHUAHTEI
€€ pemIeHHUS.
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‘Pucynok 6.2 -JlepeBo pemennii "BernaBats i kpeaut?”
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Kak MBI BUOAUM, BHYTPEHHUE Y3IIBI AepeBa (BO3pACT, HATUYNE HEABMKUMOCTH, TOXOI 1
00pa30BaHME) ABIAIOTCA AaTpUOyTamMu OINMMCAHHOW BHINIE Oa3bl AHHBIX. JTH ATPUOYTEI
Ha3BIBAIOT MPOTHO3UPYIONIMMHE, WM aTpuOyTamu pacmieruienus (splitting attribute). Koneansre
y3JIBl JEPEBA, UIIW JIMCTEL, HMEHYIOTCS METKAMM KJI4CCa, ABIIIONMMUCS 3HAYCHUAMH 3aBHCUMON
KATEropUaAJILHOM NEPEMEHHOM ''BEIIABATE WM 'HE BEIIABATE KPEIUT.

Kaxnaa BeTBb nepeBa, HAyIMIAA OT BHYTPEHHErO0 Yy3J1d, OTMEYEHA IPEIUKATOM
pacmeriennsa. [locienquuiti MOMKET OTHOCHUTBHCS JIMIIL K OZHOMY aTpuOyTy pacmieruIeHUs
OAaHHOTO y31a. XapakrepHad OCOOEHHOCTh NPEIUKATOB PACHICIUICHHMA: KaKaad 3amuch
UCIIOIb3YET YHHUKAIBHBIM ITyTBOT KOPHA JE€PEBA TOJBKO K OIJHOMY V3JIy-PEHIEHHIO.
O0begunennas uH@opmarms 00 aTpudyTax pacIIEIIEHUS U MPEANKATAX PACHICIUICHUSA B Y3IIE
Ha3BIBACTCA KpUTEepreM pacmieruienus (splitting criterion).

Ha pucynke 6.1 wu3o00paxkeHo OIHO ¢3 BO3MOYKHEIX JIEPEBREB PEMICHUH LA
paccmarpuBaemon 0asel naHnHbIX. Hampumep, kpurepun pacmnieruienusa ''Kakoe oOpazoBanue?",
MOT OBI UMETH NIBA MPEONKATA PACHICIUICHU U BEITJLANETE MHAYE: 00pa3oBaHue "Beicuiee” u "HE
BrIcIIee". Torma nepero pemenuii UMeno OBl IPYyTOol BU.

Taxkum oOpazom, nus manHOM 3a1auM (KaK v U1 1000 JPYroi) MOKET OBITh TOCTPOEHO
MHOKECTBO [IEPEBBEB PEMIEHUH pAa3IMIHOTO KAadyeCTBA, C pPAa3IMIHOM MPOTHO3ZUPYIONMIEH
TOYHOCTEIO.

KauecTBO mOCTPOEHHOTO IepeBa PEMIEHUSA BEChMA 3aBUCHUT OT IMPABUIBHOTO BEIOOpA
Kpurepus pacmierieHnsa. Hag pa3paboTkoil M yCOBEpPHIEHCTBOBAHWEM KPUTEPHEB pabdoTaror
MHOTHE HUCCIIENOBATENN.

Meron nepeBpE€B pemieHMI 494acTO HA3BIBAIOT 'HAMBHBIM' & mnoaxonom. Ho Omaromaps
LEIOMY PANY NPEUMYNIECTB, JAHHBIM METOH SABJIACTCA OJHUM M3 HAUOOJIEE MOMYJISAPHBIX IJIA

pemeHns 3aaa9 Ki1acCu(prKamm.

IIpermyniecTBA lepeBbeB pellleHHH

HMuryutnBHOCTE nepeBbeB pemieHnd. KnaccnpukannonHas MOOENnb, NMPEACTABICHHAS B
BUE JEPEBA PELICHUH, ABJHETCSA MHTYWTUBHOW W YIIPOMIAET MOHUMAHHME PEIIAEMOU 3aJadH.
Pesyiprar pabOTEl anropuTMOB KOHCTPYHPOBAHUSA NEPEBBEEB PELICHHM, B OTIMYUE, HAIPUMED,
OT HEHMPOHHBIX CETEH, NPEACTABIAIONIUX COOO0M '"dEepHBIE ANIUKU', JIETKO WHTEPHPETUPYETCA
MOMB30BATENEM. JTO CBOMCTBO JEPEBBEB PEIIEHUN HE TOJBKO BAXKHO IIPH OTHECEHUH K
ONPENENEHHOMY KJIACCY HOBOTO OOBEKTa, HO M IIOJIE3HO HPH HHTEPIPETALAA MOIEIH
Knaccupukanuu B LEAOM. JlepeBO pemeHur MNO3BOMAET IMOHATH U OOBACHUTH, MOYEMY
KOHKPETHBIM 00OBEKT OTHOCUTCA K TOMY WM MHOMY KJIACCY.

JlepeBes pemeHnii TaroT BO3MOKHOCTE W3BIEKATh MpaBwnaa W3 0a3el JAHHBIX HA
ectectBeHHOM s3bike. [Tpumep mpasuna: Eciu Bospact > 35 u Jloxon > 200, To BEIAATE KPEOUT.

JlepeBbs peneHni mo3BOJIAIOT CO34ABATh KJIACCH(PMKAIIMOHHBIE MOJIENN B TEX 00IACTAX,
I1€ AHAJTUTUKY JOCTATOYHO CJIOHO (DOPMAITU30BATh 3HAHUAL.

ANTOpUTM KOHCTPYMPOBAHUA OEPEBA PEUIEHUN HE TPEOyeT OT MOMB30BATENA BEIOOpA
BXOJHBIX aTpHOyTOB (HE3aBUCUMBIX HNepeMeHHEIX). Ha Bxox amropurMa MOKHO MOOABATEH BCE
CYILECTBYIONINE ATPUOYTHI, AIITOPUTM CaM BeIOEpeT HAanOOIee 3HAYMMEIE CPEOH HUX, M TOJBKO
OHU OyIyT MCIOJB30BAHEI IJIA MOCTPOEHUS AepeBa. B cpaBHeHuu, Hampumep, ¢ HEUPOHHBIMHU
CETSAMU, 5TO 3HAYUTEIBHO OOQJIErdaeT MOJIL30BATENI0 PA0OTy, MOCKOJIBEKY B HEHMPOHHEBIX CETAX
BEIOOP KOJIMYECTBA BXOJHBIX ATPUOYTOB CYNIECTBEHHO BIMAET HA BpemsA 00ydeHUA.

Tounoctes MoOpenen, CO3OaHHBIX MPU OOMOINIM AEPEBBEB PEMIEHHM, COMOCTABHMA C
OPYTUMHA METOOAMU MHOCTPOCHUS KIACCU(IMKAIMOHHBIX MOJENEH (CTATUCTUYECKHE METOMHI,
HEHPOHHEIE CETH).

Pazpaboran pag macmraOupyeMbIX aJrOpPUTMOB, KOTOPBIE MOTYT OBITH HCIIOJIb30BAHEI
UL TOCTRRRIELT ASRGRREE PCIICHNA Ha CBEpXOompmmx 0a3zax maHHEIX; MacmTaOupyeMoCTh

371EChH WDW”M&E?QCTGM YMCJIa TPUMEPOB WM 3amucedl 0a3bl JaHHBIX Bpemd,
CepTuduKar: zcmmmaEaABBéeﬁzng?Bpﬁﬂ 060000043E

Branen3ATPAREBAEMOEC, Ha QOYHEHME, T.€. IIOCTPOCHUE NEPEBLEB PEIICHUH, PACTET JIMHENHO. IIpumepsl
Takux amroputMoB: SLIQ, SPRINT.
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beicTpeni mporecc oOyuenusa. Ha mocTpoenme kmacCH(pUKAIMOHHBIX MOIENEH MPH
MOMOIIM AJTOPUTMOB KOHCTPYHUPOBAHUSA IEPEBBEB PEMIEHUN TPEOYETCA 3HAYWUTEIBHO MEHBIIE
BPEMEHH, YEM, HAMPUMED, HA 0OYUEHUE HEMPOHHBIX CETEU.

bOIEmMMHCTBO ANMTOPUTMOB KOHCTPYHPOBAHUA NEPEBLER PELICHUH UMEIOT BO3MOKHOCTE
CIeIUaIEHON 00pabOTKM MPOIYIIEHHEIX 3HAUYCHUM.

MHuorue knacCM4eCKHe CTATUCTHYECKHE METOIBI, IMPU MOMONIA KOTOPBEIX PEMIAIOTCA
3a7aun KJIacCH(PpUKAuy, MOTYyT padOTare TOJBKO C YMCIOBBIMHM JAHHBEIMHM, B TO BPEMS Kak
NEPEBBA PEMIEHUH PadOTAIOT U C YHCIOBEIMH, U C KATETOPUAIBHBIMU THUITAMH TAHHBIX.

Muorue crarucTMYeCKue METONBl ABJIAIOTCA IAPAMETPUYECKHUMH, M II0JIL30BATEND
OOMKEH 3apaHee BAANETh OONPEIEICHHON MH(OpMAIINed, HAMPUMED, 3HATh BUI MOIEIH, UMETh
TUIIOTE3y O BHUAE 3aBUCUMOCTH MEKIOYy HNEPEMEHHBIMHM, NOPEANonaraTb, Kakol BHI
pacnpeneneHns UMEIT OaHHblEe. JlepeBbsA pemeHuil, B OTJIWYHUE OT TAKMX METONOB, CTPOAT
HEMmapamMeTpudeckue moaemi. lakum 00paszom, AEpEBbsA PEMIEHUHM CHOCOOHBI pEmAaTh TAKHUE
3amaun Data Mmning, B KOTOPEIX OTCYTCTBYET anmpuOpHas WH(pOpManus O BHUAE 3aBUCHMOCTH
MEJKTY UCCIETYEMBIMHI JAHHBIMH.

[Tponiecc kKOHCTPpYHPOBAHUS IEPEBA PEILIEHUIN

Hamomuum, aro paccmarpuBaemas HaMH 3a1a49a KIACCU(PUKAIIMA OTHOCUTCS K CTPATETUH
00ydeHMsA C y4duTEeIeM, MHOTIAd HA3BIBAEMOI0 MHAYKTUBHBIM OOyueHueM. B 5Tux cioygasx Bce
00BEKTH TPEHUPOBOYHOTO HAOOPA TAHHEIX 3aPAHEE OTHECEHHBI K OJHOMY U3 MPEAONPEIEICHHBIX
KI1aCCOB.

AJITOPUTMBEL KOHCTPYUPOBAHUA NEPEBLEB PEIICHUU COCTOAT M3 HTAMOB ''MOCTPOEHHE"
wm " cozmanme " mepema (tree building) m "coxpamienme " mepesa (tree pruning). B xone
CO3aHUs NEPEBa PEIAOTCA BOMPOCH! BEIOOpA KPUTEPHUA PACHICIUIEHUA U OCTAHOBKH 00y4eHMA
(ecmt 3TO MpeIyCMOTPEHO anropurmMoM). B xoxe stama coxpameHus AepeBa pemaercs BOOpoC
OTCEUEHUS HEKOTOPKIX €TO BETBEH.

PaccmoTpum 5TH BOIPOCE TOAPOOHEH.

Kpurepuit pacnienieHus

[Tponiecc cosmanusa nepeBa MPOUCXOAUT CBEPXY BHU3, T.€. ABJIACTCS HUCXOAANMM. B
XO0O€ TMpOoIEecca AIrOPUTM MOKEH HAUTH TAKOUKPUTEPUM PACHICHICHUS, WHOTJA TaKKe
HA3BIBAEMBIN KpUTEpHUEM pa30neHus, 9To0bl pazOUTe MHOKECTBO HA MOAMHOIKECTBA, KOTOPEIE
OBl aCCONMUPOBANCE C JAHHBIM Y3II0M HOPOBEPKU. KakIpni y3en MPOBEPKH O0LKEH OBITh
MOMEYEH OIMPENEIEHHBIM arpuOyToM. CymEeCTBYETNPABUIO BEIOOpA arpuOyTa: OH JOJLKEH
pa3duBaTe MCXOOHOE MHOKECTBO NAHHBIX TAKUM 00pa3zom, dTOOBl OOBEKTEI MOOMHOKECTB,
MOIy9AE€MBIX B PE3YJILTATE ATOr0 pa3OMEHM:A, ABIINCH NMPEACTABUTEIIMH OJHOTO KAcCa WIH
K€ OBLIIM MAKCUMAILHO NPUOIMKEHEI K Takomy pazoumenuro. [locnemnsas (paza o3znagaer, dro
KOJIMYECTBO OOBEKTOB M3 APYIUX KIACCOB, TAK HA3BIBAEMBIX 'MPUMECEH', B KAKIOM KIIacce
TOIKHO CTPEMUTHCA K MUHUMYMY .

CymiecTByOT pa3IMuHBEIE KpUTEpuUU pacmienneHua. Hawbomee wu3BecTHRIE - Mepa
SHTPOMUA ¥ nHAEKC (GIni.

B HekoTOpBEIX MeTOomax s BelOOpa arpuldyra pacmieIuieHUs HCHOJB3YETCA Tak
Ha3plBaeMasg Mepa MH(POPMATUBHOCTH HOANPOCTPAHCTB ATPUOYTOB, KOTOpAas OCHOBBIBAETCSA HA
SHTPOMUWHOM MOAXOAE W M3BECTHA IO HA3BAHMEM ''Mepa WH(POPMAIMOHHOTO BBEIMTPHIIIA"
(Information gain measure) Wix MEpa YHTPOITHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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4. VYHEBHO-METOJNWYECKOE H UTHOOPMAIIMOHHOE
OBECIIEYEHUE JUCHHUILJIMHbI

4.1. IlepeyeHs OCHOBHOH H JOMOJIHHTE/ILHOH JIHTEPATYPbI, HEOOX0THMOH
JIJISI OCBOCHUSI THCIHILTHHbI

4.1.1. IllepeyeHs OCHOBHOM JIHTEPATYPbI
1. IlykanoBa H.M, JImutpuea T.A. Jlormueckoe mporpammupoBanue Ha s3eike Visual

Prolog. Cepusa: CrnermmanpHOCTh. [ BeICIIMX yueOHBIX 3aBemeHuit — M.: [opsuas mumms-
Tenexkom, 2016.

2. Makkonnemn, C. CoBepmennsi koa. Macrep-kimace. / CtuB Makkonnemnn. - M.:
Pycckaa Pemakums, 2016.

4.1.2. IllepeyeHs JOMOJTHUTE/ILHOH JTIHTEPATYPHI

1. Ixo3ed lxapparano, ['apu Paitnmu. Jxcneprasie cucremsl. [IpuHnumner pazpadoTtku u
IporpaMMHUpOBaHue, 4-e¢ mzganue. — M.: Bumsamc, 2017.

2. Yezapunu @., Tommcon C. [Iporpamvuposanue B Erlang. - M.: JIMK Ilpecc, 2016.

4.2. IlepeyeHnb Y4eOHO-METOIHYECKOI0 0DecIieYeHHSI CAMOCTOATE ILHOMI
padoThI 00yYaOIHXCS 0 JUCIHILIHHE

1. Meromueckue ykazaHus MO BRIMOTHEHUIO TAOOPATOPHBEIX padOT MO IUCHUILINHE
«Bpenenne B (DyHKIIMOHAILHOE TPOT PAMMHPOBAHUEY.
2. Meromnueckne peKOMEHIANMH I CTYAEHTOB M0 OPraHU3aIii CaMOCTOATENEHON

paboTte o qucnuUinHe « BBenenne B QyHKIIMOHATHEHOE MTPOTPAMMUPOBAHHE.

4.3. IlepeyeHs pecypcoB HHPOpMAIHOHHO-TE/IeKOMMYHHKAIIHOHHOMH
ceTH UHTepHeT, HEOOXOAUMBIX /151 OCBOCHHH THCIHILTHHBI

1. Hanmonaneuerit OTkpeiTeiil YHUBEpcuTer. Mutyur. http://www . intuit.ru.
2. ®enepanwsueni mopran «Poccuiickoe oOpazosanue. http:// www.edu.ru.
3. Poccuiickas rocynapcrBenHas oubmmoreka. http://www.rsl.ru.
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