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Ha3pa nucnumniinm

Jloriune Ta ¢pyHKLIOHAJIBHE TPOrpaMyBaHHs

Anpeca BUKJIAJAHHA
TUCHUTLIIHYA

JIbBiBCHKMIT HAITIOHAJILHUM YHIBEpCUTET iMeHI1 [Bana dpanka, ByII.
VYuiBepcutercbka 1, m. JIpBiB, Ykpaina, 79000

dDakyJbTeT Ta
kadenpa, 3a 1Ko

@dakynbTeT NPUKIAIHOI MaTeMAaTUKH Ta iHQOpMaTUKH, Kadenpa
porpamMmyBaHHs

3aKpinjieHa
AMCHMILTIHA
I'any3b 3Hanb, mudgp | [anyss 3uanb: F [Hopmartiiini TexHoorii
Ta HA3Ba CrenianpHicTh: F4 CucteMHuii aHalli3 Ta HayKa Mpo JaHi
CreuiajbHOCTI
Buxkiaanaui SApomko Cepriit AnamoBud, K. b.-M. H., IOIIEHT, 3aBiayBad Kadeapu
AUCHUILTIHH IporpaMyBaHHs
KonTakTHa Enexrponna momra: serhiy.yaroshko@Ilnu.edu.ua, Be6-cTopinka:
indopmanis https://ami.lnu.edu.ua/employee/yaroshko
BHUKJIAIA4iB

Koncyabramii 3
NUTAHb HABYAHHA 110

KoncynpTanii mpoBoasTh pa3 Ha TUXKACHB 3T1THO 3 ONPUITIOJHECHUM PO3KIAI0M
KOHCYJIbTaIli}l BUKJIaaa4a. MOXKITUBI OH-TIAiiH KOHCYybTalii yepe3 Microsoft

JUCIMILTIHI Teams. J1J1s TOTOKEHHS 9acy OH-JIAWH KOHCYJIBTAIIN CITiJ] TCAaTH Ha
Bi10yBalOThCH €JIEKTPOHHY MOLITY BUKJIa1aya.
Cropinka kypcey https://ami.lnu.edu.ua/course/lohichne-i-strukturne-prohramuvannia-sa
Indopmanis npo Huctumnina «Jloriune Ta (yHKIIIOHATBHE MTPOrPaMyBaHHSD» € HOPMATHBHOIO
JAHCHMILIIHY JUCIUILTIHO 31 crienianbHOCcTi F4 CucteMHMi aHauli3 Ta HayKa Ipo JaHi s

OCBiTHBOI iporpamMu CHCTEMHUH aHai3 1 yIIpaBIiHHA. [HTeNeKTyanpHI aHalli3 JaHuX,
Ky BUKIIQJIAIOTh y MOCTOMY ceMecTpi B 06cs3i 3,5 kpenutu (3a €BpOneichKor0
KpenuTHo-TpaHchepHoro cucteMmoro ECTS)

KopoTka anoranis
TUCIUILIIHYA

®dokyc yBard Kypcy CupsMOBaHO Ha BUBYCHHS 3aca/l ICKIapaTUBHOTO MIPOrpaMyBaH-
Hs1. 3ac00M Ta METOIM HAITMCAHHS IIPOrpaM y JOTTYHOMY CTHIII MIPOLTIOCTPOBAHO MO-
Bo1o Prolog, 3aco0u Ta MeTou PyHKIIIOHATIEHOTO MTPOrPaMyBaHHS — 3 BAKOPUCTAHHAM
Lisp i Python. Jns onucy 3amaui JOTiYHUAN CTHIIB 3aCTOCOBYE TBEPIKEHHS 1 MPaBUIIa,
(bYHKIIOHATBHUH — OTOJIOLICHHS Ta BUKIUKA QYHKIIH. PO3TIsIHYTO MUTaHHS TIpaBUIIb-
HOI MoOyI0BY peKypcii, BuKopucTanHsa MoHaA. Kypc noB's3annil 3 AUCIUATITIHAMHA
"OcnoBu nporpamyBanss”, "[Iporpamysanns (.Net, Python)", "Anropurmu o6uunciio-
BaJIbHUX MPOIICCIB".

Merta Ta wiJi

MeTor BUBYEHHSI HOPMAaTUBHOI TUCIMILIIHY «JIoTiuHe Ta (hyHKIIOHAIbHE

AMCHMILTIHA NpOrpaMyBaHHs» € HAOYTTS TEOPETHUHHUX 3HAHB 1 IPAKTUYHUX YMiHb JJIs
3aCTOCYBaHHS aJbTEPHATHBHOTO (TIOPIBHSHO 3 iIMIIEPATUBHHM) ITi X0y JI0 TIOOYI0BH
POTPaM.
Jliteparypa nns Ocnoena nimepamypa
BHBYEHHS 1. SWI Prolog Reference manual — Enextponnuii pecypc. Pexxum nocrymy:
AMCHUITHYA https://www.swi-prolog.org/pldoc/doc_for?object=manual

2. Prolog Tutorial — Enextponnuii pecypc. Pexum gocryiy:
https://www.tutorialspoint.com/prolog/index.htm

3. Ivan Bratko Prolog Programming For Artificial Intelligence. Fourth Edition —
Addison Wesley, 2021. — 697 c.

4. Hlywmeiiko O. O. Visual Prolog. Onanyii Ha npukiiagax : Haed. noci6. / O. O.
Iymeiiko, B.M. Knypenko. — ninponerposcek : bina K. O., 2014. — 404 c.

5. Learn Lisp — Enextponnwmii pecypc. Pexum goctymy:
https://www.tutorialspoint.com/lisp/index.htm

6. Steven Lott Functional Python Programming — Packt Publishing Ltd., 2015 — 339
p.

Hooamxosa nimepamypa

1. Learn Common Lisp — Enexrponnuii pecypc. Pexum nocrymy: https://lisp-
lang.org/learn/

2. Christian Neumanns Simple Introduction to Monads - CodeProject [ EnekTponHawmii
pecypc] — Pexxum goctyny:
https://www.codeproject.com/Articles/5290753/Simple-Introduction-to-Monads



https://www.swi-prolog.org/pldoc/doc_for?object=manual
https://www.tutorialspoint.com/prolog/index.htm
https://www.codeproject.com/Articles/5290753/Simple-Introduction-to-Monads
https://www.codeproject.com/Articles/5290753/Simple-Introduction-to-Monads

3. David Mertz Functional Programming in Python — O’Reilly Media, Inc., 2015 —
39p.
4. Online courses — https://www.classcentral.com/report/best-free-prolog-courses/

Oo6csar kypey

105 ronuH ayTUTOPHUX 3aHATH. 3 HUX 32 FOJMHU JICKIIiH, 32 roquHI
1abopaTopHUX 3aHATh Ta 41 roguHa caMoCTiiiHOi poboTu

OuikyBani
pe3yJibTaTu
HABYAHHA

[Ticns 3aBepIIeHHs LBOTO KypCy CTYyIEHT Oyae :

3HaTu

- cuHTaKcHuc MoBH Prolog, 3acamu (yHKIIOHYBaHHS ii MAlIWHU BHBOY,
BOyTOBaHi 3aco0w;

- CHHTaKCHC MOBH Lisp Ta 0co0nMBOCTI PyHKIIOHYBaHHS 11 iHTEpIpETaTOpa,
cTaHAapTHI QyHKITIT;

- TIpWIIOMH HAIMCAHHS MPOTpaM y JIOTIYHOMY CTHIIi;

- TpaBWiIa HamUCcaHHS (QyHKIIOHATBEHUX MPOTPaM.

BmiTun

- OmHCYyBaTH MpeaMeTHY o0aacTh 3agadi MoBoio Prolog;

- (¢opMymOBaTH MPOCTi Ta peKypPCUBHI mpaBuiia MOBoIo Prolog;

- CTBOPIOBATH Ta BUKOPHCTOBYBATU CTPYKTYpH (y TOMY YHCHI ¥ 6a3u TaHWX)
MoBoto Prolog;

- OTOJIONIYBAaTH Ta BUKOPHCTOBYBATH QYHKIIT MOBoto Lisp, y ToMy umcii
(GYHKLIT BUIIUX TOPSIKIB;

- 3aCTOCOBYBATH 3ac00M (PYHKITIOHAILHOT'O ITpOrpaMyBaHHS MoBH Python.

KoMmnerenTHocTi

Iumeepanvha: 3aaTHICTH PO3B’SI3yBaTH CKIIA/IHI 3ajaul Ta MPAKTUYHI TPoOIeMu
CUCTEMHOTO aHaji3y y npodeciiiHiil TisiIpbHOCTI ad0 y IMpoleci HaBYaHHS, 0
nependavae MPOBENEHHS JOCHIKEHb 13 3aCTOCYBaHHSM Teopii Ta METO[iB
CHCTEMHOTO aHaJli3y, AKi XapaKTepU3yIOThCsl HEBU3HAYEHICTIO YMOB 1 BUMOT.
3acanvni (3K):

K16'. 3naTHicTh yxBagioBaTH pillleHHS Ta MiTM JIOTPUMYIOUMCH HPUHIIUITY
HEMPUITYCTUMOCTI KOPYIIIii Ta OyIb-IKHX 1HIIUX MPOSBIB HEJOOPOYECHOCTI.
Cneyianvni (paxoei, npeomemni) (1IK):

K22. 3naTHicTh 10 KOMIT'IOTEpHOI peajtizallii MaTeMaTHIHUX MOJCIICH PeaIbHIX
CHCTEM 1 MPOLECIB; MPOEKTYBATH, 3aCTOCOBYBATH 1 CYIIPOBOIXKYBATH MPOTPaMHi
3ac00M MOJENIOBAaHHS, MPUHHSTTS PillleHb, ONTUMI3alii, 00poOku iH(popmarii,
IHTENEKTYaJIbHOT O aHATI3y JaHUX.

K25. 3paTtHicTh mpeAcTaBiATH MaTeMaTHYHI apryMEHTH 1 BUCHOBKU 3 HHX 3
SCHICTIO 1 TOUHICTIO 1 B TaKUX (hopMax, K1 MIAXOAATh Ul ayAUTOPIi SIK YCHO TaK
1 B TUCHMOBIH Qopmi.

IIporpamni
pe3yJbTaTu
HABYAHHA

[1P12. 3acTtocoByBaTi MeToau 1 3acO0M pOOOTH 3 TaHUMU 1 3HAHHSIMU, METOAU
MAaTeMaTU4YHOI'O,  JIOTIKO-CEMAaHTHYHOro, OO0’€KTHOTO Ta  IMITaliiHOTO
MOJICJIFOBAaHHS, TEXHOJIOT1i CHCTEMHOTO 1 CTATUCTHYHOTO aHaJi3y.

Kuarouosi ciioBa

JloriuHe nporpamyBaHHs, pyHKIIOHaJIbHE IporpaMyBaHHs, Prolog, Lisp,
Python. TBepakeHHs, IpaBUiIO, MAllIMHA BUBEJIEHHS, (PYHKIIIS] BUILIOTO
HOPSIKY, JIIMO1a-4UMCIICHHSI, MOHAJIA.

dopmart Kypcy OyHuil.

Temu Twxk. | Tema, miaH, KOPOTKi Te3U dopma z[islm,Ho_CTi 3aBnanus, | Tepmin
(3aHATTA): JEKILis, rox BHKOHaHHS
caMocTiifHa, TUCKYCis,
rpymnosa pobora

1 Iapaouemu npoepamyeanns: imnepamughne, Jlexyis 2
Oexnapamusne. Jloziune npozpamyeanns 6
Prolog: ¢haxkm, giOHOWeHHS, npasuo.
Modeniosanns sionowenb peanbo2o ceimy.
Prolog-npocpamu 0151 MOOent08anms npocmux Jlabopamopnue, 2 Hacmynne JI3
006'exmis peanvrozco ceimy. Cepedosuiye epynosea poboma
npozpamysanna. Tpacysanns.
Bcmanoenenns cepedosuwya npocpamyeants Camocmitina pob6oma 2
Prolog / eunpobysanns onaavin-pecypcy

2 Hexnapamuenuii i npoyedypnuil cenc npoepam, Jlexyis 2
obmedncenns nepedopy. Cmpykmypa 0aHux
"cnucox". IIpoyedypu onpayro8anHs cnuckie.



https://www.classcentral.com/report/best-free-prolog-courses/

Mooeniosanms 2eHeano2iyno2o oepesd. Jlabopamopnue, Hacmynne JI3
Pexypcusni eusnavenns npasua. Ilopsiook 2pynosa poboma
meepodcetd Y NpasUax.
Excnepumenm 3i 3min010 nopsaoky meepodicensv y Camocmitina poboma
npoyedypi
3 06'ckmu oanux Prolog: amomu, cmpykmypu. Jlexyia
Cymiwenna spaskie. Mawuna eugedenns,
nosepnensi. Mooenosanns ieposux 3a0au.
Ozonowiennss ma 6UKOPUCMAHHS PYHKYIU 05 Jlabopamopne, Hacmynne JI3
ONpayrOBaHHs CNUCKIB. 2pynosa poboma
[opisusinns 36uyatinoi ma X6o0cmogoi pexypcii Camocmitina poboma
4 Biocixkauus ma ixuiil énius Ha cenc Prolog- Jlexyis
npoepamu. 3anepeyenns K HeyChix.
Posniznasanns muny mepma. Iliopaxynok
6X0001cetb (He cyminens). Qucnosi pebycu.
MooentosarHs NONIHOMIB-CRUCKIS. Jlabopamopre, Hacmynne JI3
2pynosa poboma
Topisusanns uep8onux i 3eneHUX 6i0CiKaHb Camocmitina poboma
5 basu oanux 3acobamu Prolog. Ompumanns Jlexyia
cmpykmyposanoi ingpopmayii 3 BJ]. 3aoaua
NJIAHY8AHHSL NOI30KU.
To6yoosa ma onpayiosants 6a3 0aHux M0BOIO Jlabopamopne, Hacmynne JI3
Prolog. Mooentosanns iepapxiunoi cmpykmypu 2pynoea poboma
oasu. Q2on0WeHHs Ma GUKOPUCTAHHSL CEPEICHUX
dynryiil.
Mooentosanns enub6oko cmpykmypo8anux OaHuX. Camocmitina po6oma
To6ydosa i BUKOPUCTIAHHSL CENIeKMOPIB.
6 Posg'sazyeanns 3adaui npo po3cmanosxky 60cbmu Jlexyia
hepsis. Bnaus o6panux cmpykmyp 0aHux Ha
egpexkmusnicmo npozpamu. Haonuwikosicme
MOOeni K 3aciO nidguUeHHsl eqheKmusHOCm.
Io6yodosa ma onpayoants 6a3 OAHUX MOBOH Jlabopamopre, Hacmynne JI3
Prolog. Aneopummu nepebopy ecix 3anucis 6azu: | epynosa poboma
PEKypCUBHe HAKONUYEHHS! BCIX PO36'513Ki6, NOULYK
eKCIMPEMAIbHOZO.
Bunpobyeanus pisnux cnocobis nepebupaHHs Camocmitina poboma
6CIX 3anuUcie 6a3u OaHux
7 CmeopenHs i 0eKOMRO3uYis mepmie. Jlexyis
ITiocmanosku. Koncmpyrosanns yinei i 3anyck
ixHb020 docsenenns. "[pasunvra pexypcisn”.
Prolog-npoepamu 0111 po36's3y6aHHs T02IYHUX Jlabopamopre, Hacmynne JI3
ieposux 3a0au (npo 36aiCcy8anHs, Nepeee3eH s epynosa poboma
MicioHepig i kanibanie mowo). [lowyk wisxy 6
Jaabipunmi. 3adaui Ha epaghax.
Tlowyk yixaesoi no2iunoi 3adaui Camocmiiina poboma
8 Poboma 3 6azoio 3nane Prolog-npoepamu. Anco- | Jlexyin
PUMMU OMPUMAHHSL 8CIX MONCTIUBUX PO36'SI3KIG.
3aeanvni numanns cmuno Hanucanus Prolog-
npozpam.
Po38's13y6ants nonyaapuux 4uciosux pedycie Jlabopamopne, Hacmynne JI3
sacobamu Prolog. lllaxosi 3a0aui. 2pynosa poboma
Mooeniosanns waxosux 3aday Camocmitina po6oma
9 DyHnryionanvHe npoepamysants 8 Lisp: oaHi, Jlekyis
npumimugni gynxyii, cnucku. Qyuxyii
npusHauenns. Pexypcusne ma imepamuene
BUSHAYEHHSL (hYHKYIIL.
Cmeopenns npozpam 01 poss'sazyeanns nociunux | Jlabopamopne, Hacmynne JI3
3a0a4 niosuweHoi cKIaoHocni. 2pynosea poboma
Cmeopenns npesenmayii 00 po3g 3Ky 3a0aui. Camocmitina po6oma
10 Amomu, xoucu, cnucku. Posniznasayi muny. Jlexyia
Dynkyii nacmusocmeil. Yucnosi ma noziymi
Gynryii. Konmponohi koncmpykyii Lisp.
Ozonowenns cumsona "Me", nadinennsa iioeo Jlabopamopne, Hacmynne JI3
eracmusocmamu. O2onoutenHa npocmux QyHkyiu | epynoea poboma
07151 0ocmyny 00 CHMpYKmypoGaHux
81acmMuU8oCcmel.
Bcmanoenenns cepedosuwa npoepamyeanns Lisp | Camocmitina poboma
/ 8UNpo6YSarHs OHAAUH-peCcypcy
11 3acobu susedenns. 3adaui nopooxcenHs Jlexyis
KoMOIHamopHux 06'exkmis. JIamboa-uucienns ma
DyHKYIl uux nopsoKie.
OzonowenHs peKypcusHux QyHkyitl ons pobomu Jlabopamopre, Hacmynne JI3
31 cnuckamu: AiHIUHUMY Ma iEpapxivHumu. 2pynosa poboma
Excnepumenmu 3 peKypcugHuMu i imepamueHu- Camocmitina poboma
MU ananozamu hyHkyiu
12 ITo6yoosa binapnux depes. @yuxyii moouixayii | Jlexyisn
(36'a3nux cmpyxkmyp). Qyukyii niaHyeanus ma ix
3ACMOCY8AHHSL 00 2PYN NOCAIO08HOCMEl OAHUX.
Ozonowenns iuepamusnux ¢ymnxyii ons pobomu | Jlabopamopne, Hacmynne JI3
30 cCnUCKamu: JHIUHUMU Ma I€EpapXivHumu. 2pynoea poboma




Excnepumenmu 3 pexypcusnumu i imepamugHu- Camocmitina poboma
MU ananozamu hyHkyiu
13 3amuxanns 3acobamu Lisp. @abpuru pynxyii. Jlexyis
Kapysanns @pyrxyitl. [Ipukiadu 8UKOpUCmManmsi.
Dyukyii ma cmpykmypu 051 MOOeNI0BAHHS Jlabopamopne, Hacmynne JI3
PO3PIOANCEHUX NONTHOMIB, HEUIMKUX MHONCUH, epynosa poboma
6acamosUMIPHUX MACUBIB.
Mooenosarts 0epesosUOHUX CMPYKIMYP OAHUX Camocmitina poboma
14 Ozonowenns cmpykmyp mogoio Lisp. Cynymui Jlexyis
@ynxyii. Hacnioysanus cmpykmyp. Qyuxyii
onpayiosanns cmpykmyp. OOIl y Lisp.
Dynryii suwux nopaokis. uucioge inmeepysanns, | Jlabopamoprue, Hacmynne JI3
PO36'3Y8AHHS ANI2eOPULHUX DIBHSAHb, 2pynoea poboma
maoby08anHs (PyHKYitl.
Ozonowenns ma 6UKOPUCIAHHA PYHKYIL SUUUX Camocmitina poboma
nopsokig y Lisp.
15 3acobu gynxyionanbro2o npoepamyseans Mogu Jlexyia
Python: 1smb0a-eupasu, 8i000paiceHHs QyHKYill
Ha nocnioognocmi. Qyukyii map, filter, reduce,
apply.
Buxopucmanns ¢ynxyii nnanyeanns mosu Lisp Jlabopamopne, Hacmynne JI3
07151 OMPUMAHHS NOCTIOOBHOCHI 3HAYEHD, O epynosa poboma
axkymynosanns pesyromamie mowo. Iopisnsanms
3 modicnusocmamu Python.
Topiensnns 66ydosanux gynxyitl guujux nopsio- Camocmitina poboma
xie Python i Lisp.
16 Monaou y ¢pynkyionanbHomy npoepamyeamnHi. Jlexyis
Ipuknaou peanizayii ma 6UKOPUCMANHA MOBOIO
Python. bioriomexa pymonad.
Tpuxnaou suxopucmanms yHKYIOHATLHUX Jlabopamopne, Ha 3anammi
3acobie mosu Python. 2pynosa poboma
Iliozcomoska 0o icnumy Camocmitina poboma

HincymkoBuii ICIIUT B KiHIII CEMeCTpy
KOHTPOJIb, (hopma
IIpepexBizuTn st BUBUEHHSI KYpCY CTYIEHTH NoTpeOyIoTh 0a30BUX 3HAHB 3 AUCUUILTIH "OCHOBU

nporpamyBanHs", "[Iporpamysanns (.Net, Python)", "Anropurmu 004HCIIOBaIHLHAX

mporieciB” Ta BMiHb 3HAXOAUTH HEOOXiHI TOKYMEHTH B MEpEeXKi iHTepHET,

IHCTaJTIOBATH Ta HAIAIITOBYBATH BiIFHO MOIIHPIOBAHI CEpEIOBHINA TPOrPAMyBaHHSI.

HaBuajabHi MmeToau
Ta TeXHiKH, AKi
OyayTh BUKOPHUCTaHi
mix 9ac BUKJIAJaHHA

Jlekuii, BUKTaJ napagurMu ASKIapaTHBHOTO MPOTPaMyBaHHSs, pO30ip METOIIB
HanucaHHA nporpaM MoBoto Prolog, MmoBoto Lisp, MoBoro Python. JlabopaTophi
3aHATTS y BUTJISIII BUKOHAHHS MIPAKTUYHUX 3aBJaHb 1 MPE3eHTallii OTPUMaHUX
pe3yJIbTaTiB, 0OTOBOPEHHS HAIMCAHUX TPOTrPaM; CaMOCTiliHa poOOTa 3 BUBYCHHSIM
OTIPYJTIOIHEHHUX €TICKTPOHHHUX MaTepiaiB.

KYpCy
HeoOxigne Jlist mpoBeIeHHS JISKITiii: KOMIT I0TEp, IPOEKTOP, JOCTYTI A0 Mepexi inTepHeT. [t
00JIaTHAHHS MpOBeJIeHHS 1ab0paTOPHUX Ta BUKOHAHHS 3aBAaHb: komn 1otep, OC Windows/Linux,
JIOCTYTI 10 IHTepHETY, OE3KOIITOBHI CepeIoBHIIA ITporpaMyBanHs Strawberry Prolog
Light, LispWorks, Python.
Kpurepii CTyzneHTH BUKOHYIOTh He MeHIle 10 iHAMBiAyanbHUX 3aBJaHb, IPE3E€HTYIOTh HAIKUCAH1
OLiHIOBAHHS IPOrpamu, MOSICHIOKOTh, SIKi MiAXOAM Ta 3acO0H MPH [[bOMY BUKOPUCTaHO. BusiBnenHs

(oxpemo nJist
KOKHOT'0 BULY
HAaBYAJIbHOIL
AiILHOCTI)

03HaK aKaJeMiuyHOi HEeZ0OPOUECHOCTI B JIAOOPAaTOPHIl pOOOTI CTY/ICHTA € MiACTaBOIO

Jutst i He3apaxXyBaHHHS, HE3AJIEKHO BiJl MacITaliB ruiariaTy 4y oOMaHy.

OuinroBanHs npoBoauThes 3a 100-0anbHo0 mKanor. 50 6aiB HApaxoOBYIOTH 3a
BUKOHAHHS JJAOOPAaTOPHHUX 3aBJIaHb: 10 5 0alliB 3a KOXkHY 3 10 1a00paTopHUX POOIT.
e 50 6amiB — 32 OBOJIOAIHHS TEOPETHYHUM MaTepialioM Kypcy, 3 HUX 25 0amiB 3a
MPEe3eHTAalilo JTadOPaTOPHUX POOIT 1 BUCBITICHHS Ba>KJIIMBUX TEOPETUUYHMX MOMEHTIB, a
iHII 25 — 32 MiZICYMKOBE TECTYBaHHSL.

JIi1st KOXKHOTO 3aBJIaHHS BU3HAYCHO TEPMiH BUKOHAHHS: 3a3BUYai 10 3aKiHUCHHS
HABYAJILHOTO TW)KHS. BUuacHO BUKOHAHI 3aBJIaHHS OI[IHIOIOTH TaK (Y BiJICOTKaX Bif
MaKCHUMAJIBHOI OITIHKH):
100% — YMOBHU 3aBJaHHA BUKOHAHO HOBHiCTIO, AJITOPUTMHU CKIIAICHO IPAaBUJIbHO, IIPO-
rpama MIiCTUTh HaJIeXHi KOMEHTapi, poOOTy MporpaMu NMepeBipeHo Ha JJOCTaTHbOMY
Ha0Opi TECTOBUX JTaHKX, aBTOP BIAIMOBI/Ia€ HA BCi 3aUTaHHS MO0 BUKOPHCTAHMX
MiAXOMIB, YITKO IHTEPIPETYE OTPUMAaHI Pe3yIbTaTH, HEMa€e 03HaK HeT0OPOYEeCHOCTI;
80% — HaBeJEHO JIOTIYHO NMPABHUIIBHY ITOCIiOBHICTh PO3B’A3yBaHHs, aJITOPUTMHU
CKJIQJICHO TIPaBHIILHO, OpaKy€e OKpEMUX KOMEHTapiB Ud TECTiB, aBTOP HE JOCUThH TIOBHO

MOSICHIOE BUKOPHCTAHI ITiJIX0/IH, HEMA€ 03HAK HEAOOPOUECHOCTI;




e 60% — y mpaBIWIBHIN MOCTITOBHOCTI PO3B’A3yBaHHS JOIMYIEHO OKPEMi MOMUJIKH, SKi
aBTOP YMi€ BUIIPaBUTH MICIIsl 3ayBa)KCHHs BUKJIaaa4a, OpaKye KOMEHTapiB UM TECTIB,
Ha 3allMTaHHA 010 BUKOPUCTAHUX HiHXOHiB aBTOp Bi[[HOBi,Hae 3 IIOMUJIKaMH, HEMae
03HaK HeZOOPOYECHOCTI;

e  40% — y nmpaBWIBHIN MOCITIIOBHOCTI PO3B’sI3yBaHHs IPOIYIIEHO OKpPEMi eTar,
3aBJaHHS BUKOHAHO YaCTKOBO, aBTOP HE PO3yMi€ HENOJIKIB M01aHo0T poOOTH, HE BMi€
iX BHIIPaBUTH, HEMA€E 03HAK HEJOOPOUECHOCTI,

e  20% — 3aBHaHHS BUKOHaHO YaCTKOBO, HEMA€E TECTIB, IPOrpaMa IPaMIoe MPABIIIBHO JUIS
OKpeMuX HaOOpiB BXiTHHUX ITaHUX, aBTOpP HE MOYKE CAMOCTIHHO iHTEpIIpEeTyBaTH OTPH-
MaHi pe3yJIbTaTH, BUIIPABUTH IOMHJIKH, HEMA€E 03HAK HETOOPOUECHOCTI;

e (0% — 3aBHaHHA HE BUKOHAHO, HAIMCaHa ITporpama He BilMoBimae yMoBi, abo x
BUSIBJICHO O3HAKU HEIOOPOUYECHOCTI: 3aM03NUeHHs, (ParMeHTH KOy, Aif0 SKUX aBTOP
TMOSAACHUTHU HE MOKE, aBTOP HE BOJIOAI€ BIANIOBIAHUM TCOPCTUIYHUM MATCP1ajIOM TOIIO,

° MOXYTb 6yTI/I HaanOBaHi Z[O[[aTKOBi 0ajIy 3a IMOBHICTIO BUKOHAHE 3aBJIaHHA, AKC
MICTUTP KiJIbKa CII0c00iB pO3B’s3yBaHHsI, BAKOPUCTOBYE 0COOINBO epeKTUBHUI
croci0, AEMOHCTPY€E KPeaTHBHICTh aBTOpa TOIIO.

3ami3HeHHsI 3MEHIIy€ MaKCUMaJIbHY OLIIHKY 3a 3aBJaHHS: KOXKHOTO HACTYITHOTO MiCJIst
TEepMiHy BUKOHAHHS TH)KHA OIlIHKA 3MEHIITY€THCS YABIUI.

AKTHBHA y4acTh Y OOTOBOpEHHI JIEKIIIHHOTO MaTepialy, CAMOCTIIHE BiIIyKaHHS
Ta BUKOPUCTAHHS JI0JIATKOBOI iH(GOpMAIIiT 1711 BAKOHAHHS POOIT € MiJICTaBOO JIS
HapaxyBaHHS JOAATKOBUX OaliB.
BigBinanus 3aHATH € BOUINBOIO CKJIaI0OBOIO HaBYaHHA. OHiKy€eThCs, IO BCI CTYACHTH
BiJIBi1a0OTh yCi JeKii i 1abopaTopHi 3alHATTS Kypcy. CTyieHTH MaroTh iHpopMyBaTH
BUKJIaJ[aua PO HEMOXKJIMBICTD BiJIBiIaTH 3aHATTA. Y OYIb-SIKOMY BUIAJKy CTYACHTH
3000B’s13aHi JOTPUMYBATHUCS YCiX CTPOKIB BU3HAYEHUX JJISI BUKOHAHHS YCiX BUIIB
MUCHMOBHX po0IT, mependaueHnx KypcoM. BukoHaHi poOOTH 3aBaHTaXKYIOTh ¥
BiJIMIOBiIHE XMapHE CXOBUIIE. AJTFTEPHATHBOIO BiIBiyBaHHs J1a00pPaTOPHUX 3aHATH B
yHiBepcHUTETI MOKe OyTH JAWCTaHIlIIHA OHIIaitHOBa poOOTa 32 PO3KIIAIOM IMPOBEIECHHS
3aHITh. AKTUBHICTH Ha JIEKIIiSIX 1 JJaOOPaTOPHUX YPaxOBYIOTh MPH OIiHIOBaHHI
BiJIIIOBIIHOTO J1a00OPaTOPHOTO 3aBAaHHSL.
Vs niteparypa, SIKy CTyJISHTH HE 3MOXXYTh 3HAWTH CaMOCTIiHO, Oyie HalaHa
BUKJIaJ[aueM BUKIIFOYHO B OCBITHIX IIAX 0€3 mpaBa ii mepemadi TpeTiM ocodam.
CTyIeHTH 320X04YIOThCS 10 BUKOPHUCTAaHHS TAKOXK U 1HIIOT JIiTepaTypy Ta JHKepel,
SAKUX HEMae cepe]] peKOMEHJOBaHHUX.
AxkafemMiuHa J00POYECHICTb: OYIKYETbCSA, IO POOOTH CTYIEHTIB OymyTh iXHIM
OpUTIHAFHUMH JIOCHI/DKEHHSMU YHM MIpKyBaHHSIMH. BiICyTHICTP mOCHIaHh Ha
BUKOpHUCTaHi Jpkepena, (GaOpUKyBaHHS JUKEpell, CIIUCYBaHHSA, BTPY4YaHHS B PoOOTYy
IHIINX CTYJEHTIB, 34aBaHHs YyKUX KOMII IOTEPHHUX IIPOIPaM SIK CBOiX CTAaHOBJIATH, ajie
HE 00MEXYI0Th, IPUKIaIH MOXKIIMBOI aKaeMiqHO1 HeloOpouecHOCTi. BusBieHHs 03HaK
aKaJieMiuHOT HeIOOpPOYECHOCTI B NMUCHMOBIH pOOOTI CTyJEHTa € MiJACTaBOK I ii
He3apaxyBaHHs BUKJIaJadeM, He3aJIe:KHO BijI MacIITa0iB miariaTy uu oOMaHy.
’KonHi hopMu nopyIIeHHs akaeMiqHO1 T0OPOYECHOCTI HE TOJIEPYIOTHCSL.

OnuryBanusn

AHKeTy-OLIIHKY 3 METOIO OI[IHIOBaHHSI IKOCTi Kypcy Oyze HaJaHo o
3aBEpIIEHHIO KYpCY.

3anuTaHHAa 10
icnuTy

1. Ocob6xuBocti MoBu Prolog. CtpykTypa nporpamu.

BinnomenHs, GakT, IpaBuIIo, MUTEOBHUH 3amuT y MOBi Prolog.

Sk Burnanae npouenypa Prolog-mporpami? HaBeniTe mpukima,.

OroJonIeHHs POCTHX MIPABHII, JOTIYHI AlarpaMu BigHOImEeHb. HaBecTn nmpukiagy.

PexypcuBHE BU3HAaYCHHS TIpaBWI y MOBI Prolog, KOMIO3HIIis BiTHOIICHB.

[opsmok mobynoBu Prolog-cucremoro BinmoBini Ha 3amuT. HaBecTr npukimay.

JexnaparuBHuii 1 npouexypuuii ceHe Prolog-miporpam.

06’extn nanux MoBH Prolog.

Cywmimenss Prolog-TBepmkeHs: BU3HAYCHHS, IPaBUJIa BUKOHAHHS, TIPUKIIa IH.

0. CrpykTypa maHuX cmucok MOBH Prolog: crmocoOu 300paskeHHs CITUCKIB, BUTIAIKH
BHUKOPHUCTAHHS, 3BEPTAHHSA 0 YaCTHH CITHCKY.

11. KonkareHariist cmuckiB MoBoto Prolog.

12. Tlonin cnimckiB Ha YacTHHU MOBOIO Prolog.

13. Ooepranns cricky MoBolo Prolog.

14. BusHauyeHHS JOBXHHH CIHCKY MOBOIO Prolog.

15. TIlepeBipka BXOMKEHHS eleMEHTa 0 CITUCKY MOBOIo Prolog.

16. BcraBka eneMeHTa 10 ciucKy MoBoro Prolog.

17. BwiydeHHs eneMeHTa 31 cniucky MoBoio Prolog.
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BinmrykasHs HalOiIpIIOTO eeMeHTa CIIUCKY MOBOIO Prolog.

SIK BU3HAYUTH, YU MICTUTH CIIMCOK Prolog mapHy KiIBKICTH eleMeHTIB 6e3 00UUCICHHS.
BriopsinkyBanust crincky Prolog MeTooM IpocToi BCTaBKH.

YuMm Bifpi3HAETHCS BUKOPUCTAHHS BiHOIIEHb MOBH Prolog BijJ BUKJIMKIB pouexyp
IMIIEpaTHBHUX MOB IIPOrpaMyBaHHs?

[Mopsinok BUKOHAaHHS apu(pMETUUHUX 00UHCIICHb Y IporpamMax MoBoro Prolog.
[Monanus cTpykTypoBanoi iHpopmarii y Prolog-mporpami.

Otpumanns iHGopMaii 3 6a3u Jannx MoBoto Prolog: yTrimiTi nocTyiy, cenekTopu.
[Mpuknann 3anwTiB 10 6a3w.

Iepebip ycix 3ammciB 0a3u TaHUX: BiANIYKaHHS €KCTPEMaJIbHOTO 3HaUCHHS. [IpuKitan.
IMepebip ycix 3ammciB 0a3u TaHUX: HAKOMTUYEHHS Pe3yJIbTATiB 3a JIOIIOMOTOI0 BIIACHUX
npouenyp. [lpuknan.

[TepeGip ycix 3anuciB 6a3u JaHUX: HAKOTTMYEHHS Pe3yJIbTaTiB 3a JIOIIOMOTOI0 BOYIOBaHUX
¢dynkuiit. puxnan.

KepyBanus nmepebopom: 0OMexeHHs iepedopy, yCmix, HeBaada (HeyCIix).

TpynHouti, NoB’si3aHi 3 BAKOPUCTAHHSM BiJICiKaHb 1 3anepeuens y Prolog-nporpamax.
Sk Bu3HaunTH MOBOIO Prolog TBepkenHs "Mepi 0OUTh ycix TBapHH KpiMm 3Mii"?
[TepeBipka Ty TepmiB MoBoto Prolog, nepeBipka BXOKEHHS €lIeMEHTa y CIHCOK (He
CYMIIICHHS).

CTBOpeHHS i AEKOMIO3HUIIIS TepMiB MOBOIO Prolog.

BinnomenHs nigcTaHOBKY A7 popmyt MoBoio Prolog.

KoHCTpyIOBaHHS METH, TOCATHEHHSA CKOHCTpYHoBaHOI MeTn MOBOIO Prolog.
Manimymsmii 3 6a3010 3HaHB IporpamMu MoBoio Prolog.

Sk moBoto Prolog BmacHopyd noOyayBaTu nipenukar findAHU?

Po3B’s3yBanHs 3a1a4i «1po MaBIy 1 6anan» MoBoto Prolog [3], HakomMYeHHS XOIiB.
Po3B’s13yBaHHsI 331241 PO XaHOMCHKI Bexi MOBOIO Prolog.

Po3B’s13aHHs ynciaoBux pedycis [3].

3aja4a iaHyBaHHS 1Moi3aKu MoBolo Prolog [3].

Po3B’s13aHHs 3a71a4i npo BiciM ¢ep3iB (Hornyk crucky map x/y) [3].

Po3B’s13aHHs 3a71a4i npo BiciM ¢ep3iB (MOIIYyK MepecTaHOBKH opauHAaT) [3].
Po3B’s3aHHs 3a1a4i po BiciM ¢ep3iB (MOJaHHS 3 YOTHPMa KOopAUHATaMH) [ 3].
Oromnocite MOBOIO Prolog BimHOIICHHS «MacTaOyBaHHD» I JBOX CITHCKIB TEPMIB: yCiM
YHCIIOBMM apTyMEHTaM TEpMiB IEPIIOTO CIMCKY BiANOBIAAIOTH ApTYMEHTH, IOMHOKECHI Ha
3amaHnil Koe(ilieHT y TepMaxX APYToro CHHCKY; HEUHCIOBI apTyMEHTH B 000X CITUCKaX
30iraroTecs.

Oco0mamBocTi, nepeBary (GyHKIIOHAIBLHOTO IPOrpaMyBaHHS.

Crpykrypa Lisp-nporpamu. O6’extu MmoBu Lisp. [HTepnperartist 00’ ekTiB.

Cnicku, koHcH MoBH Lisp. KoHcTpyKTOpH, KpankoBa HOTaILisl.

[Mpumitusxi ¢ynkuii Lisp. Kom6inanii CAR i CDR. [TosicHuTy Ha npuKiIagax.
Oyukuii npu3HadeHHst MOBHU Lisp.

Busnauenns BnacHux ¢yHkuiid moBoto Lisp. ITpocti Ta yMOBHI 3aBAaHHS.

Sk BUKOHY€ETHCS TiIO (QYHKIII, y SKOMY BU3HAUCHO JCKiJIbKa YMOBHHX i IPOCTE
3apnaHHsA? [10sSCHITH Ha IPUKITAII.

OronomreHHs MoBoto Lisp ¢yHKuii, sKa nepeBipsie, Y1 HAJIEKUTh CHMBOJI CITHCKY.
OronomreHHs MoBoto Lisp yHKmii, sKa BUIIydae 31 COUCKY IepIie BXOPKEHHS CHMBOITY.
OronomeHHst MOBOIO Lisp (hyHKIIIT, STka BHITy4a€ 31 CITUCKY BCi BXOJKCHHS CHMBOITY.
OronomeHHst MOBOKO Lisp (hyHKIIIT, sSTka TIepeBipsie piBHICTh TBOX CITUCKIB.
OronomeHHst MOBOO Lisp (hyHKIII, sSika BUKOHY€E KOHKATEHAIIF0 CITUCKIB.
OronomuieHHs MoBo Lisp dyHKuii, sska 06epTae CIHCOK.

Oyukuii po3nizHaBaHHs MOBH Lisp.

Oyukuii MoBU Lisp aist kepyBaHHS pe)KMMaMH BUBEJICHHS Ha KOHCOJIb.

Apudpmernuni pynkuii moBu Lisp.

Anrebpuuni QyHKIii MoBH Lisp.

Jloriuni ¢pyHKuii moBu Lisp.

Oyukuii nopiBHAHHSA MOBH Lisp.

Oynxuii MoBu Lisp amst podoTu 31 cickamu.

OyHK1ii KepyBaHHs X010M 004YHUCIeHb y Lisp — ramyKeHHS.

OyHK1ii KepyBaHHS X0/10M 00YHUCIIEeHb Y Lisp — MOBTOpPEHHS.

DyHKIIT KepyBaHHS X0JJ0M 00UYUCIIEeHb y Lisp — MOCTiTOBHICTE GopM.

BnactuBocTi cumBodmiB y Lisp: goaBaHHS/BUITYYSHHsI BIIACTUBOCTEH, YATAHHS/3aIHC
iXHIX 3HaYEHb.

Sk y Lisp peamizoBaHO JIIMO1a-9rCIeHHS, GYHKI1 BUIUX TOPSIKIB?

Oynk1ii BUKIHKY QyHKIH y MoBi Lisp. HaBectn npuxiiaan BUKOPHUCTAHHS.
Peaizaris aBifikoBux nepes 3acobamu Lisp.

Oyukuii 00xo/1y /BiliKOBOro gepeBa MoBolo Lisp.




73. ®yHKIig J0JaBaHHS €JIeMEHTa J0 ABIIKOBOTO JepeBa MOBOIO Lisp.

74. ®ynkuii Mmoaudikaropa mosu Lisp.

75. ®ynkuii mmanyBanas MAPxxx moBu Lisp. HaBectn npukiaay o04ncieHs.

76. ®ynkuii GpineTpyBaHHA Ta arperauii MoBu Lisp.

77. 3amukanHs MoBoro Lisp. [Ipuknany BukopucTanHs.

78. OronoueHHs reHepaTopiB MoBoro Lisp.

79. OronouieHHs1 CTPYKTYp MoBoto Lisp. KoHCTpyKTOpH, TOCTYII 10 YJIEHIB CTPYKTYpH.

80. HacmigyBauHs cTpyKTYp MOBOIO Lisp. OTOJIOMIEHHS THITY WICHIB CTPYKTYPH.

81. OronomenHs kinaciB MoBoro Lisp. BusnaueHHsT MeTOIB.

82. ®yHKIIOHATIHHI MOKIHBOCTI MOBH [laifTOH.

TIPUKJIaW 3aBAaHb Ha Lisp (He BUYepIHUN TIepetiK)

83. TMoOymyiiTe 3a JOITOMOTOI0 BOYIOBAaHUX MIPUMITHBIB MOBHU Lisp CIIFICOK, KM MiCTHTH JIBa
MIICTINCKY, TIEPIIUIL 3 IKUX MA€ TPU aTOMH, a JPYTHH — YOTUPU aTOMH.

84. TloOynyiiTe 3a 1oMOMOroI0 BOYJOBAaHUX NPUMITUBIB MOBH Lisp CIUCOK, SIKMI MICTHTB TPU
CKJIaJieH] 00’ €KTH, 1 JIUIIEe HOTO IPYTHH IEMEHT € aTOMOM.

85. TloOynyiiTe 3a onoMoror BOyJOBaHHX NPUMITHUBIB MOBH Lisp CIIHCOK, y SIKOTO TOJIOBA Ta
XBICT € CITUCKAMHU 3 MiICIHCKaMH

86. 3a momomororo BOyJOBaHMX NPUMITUBIB MOBHU Lisp mepeTBOopuTH BXiJHI AaHI Ha
pesynsTart: 3amano (A, B, C), (X, Y, Z); mobynysatu (A, Y, Z).

87. 3a momomororo BOyIOBaHUX MPHUMITHBIB MOBH Lisp epeTBOPHUTH BXiHI JaHi Ha
pe3ynbTar:

3agano ((one 1) (two 2 3) (three 4 5 6)); moOymyBatu 5.

88. He BUKOPHCTOBYIOUH JOJATKOBHUX CHMBOJIIB IEPETBOPUTH BXIilHI JaHi Ha pe3yJIbTaT:
3agano one=1, two=2, three=3; 3pobutn: one=2, two=3, three=1.

89. Oronocits dyHKuit0 MOBOIO Lisp, 110 po3mi3zHae iepapXidHi CHHCKH.

90. Oronocitk QyHKIi0 MOBOIO Lisp, 110 BU3HAYA€E IITHOUHY i€PApXIYHOTO CIHCKY.

91. Oroocith QyHKIIIFO MOBOO Lisp, 1110 0OYHUCITIOE 3arajibHy KUTBKICTh €JIEMEHTIB
i€papXiYHOTrO CIHCKY.

92. Oronocits QyHKI0 MOBOIO Lisp, 110 MepeTBOPIOE CITUCOK Ha MHOXKHHY.

93. Oronocits GyHKI0 MOBOIO Lisp, sika 3a BXIIHUM CIIUCKOM OyJIy€ BKa3aHy CTPYKTYpY:

(@werty) > (W (e @t

94. OronociTts QyHKIIIFO MOBOIO Lisp, sika 3a BXiTHHM CIHCKOM OyIIy€e BKa3aHy CTPYKTYpY:

(qwerty) > (((n) ) )W) q)

95. OronociTs QyHKIIIFO MOBOIO Lisp, sika 3a BXiTHHM CIHCKOM OyIy€e BKa3aHy CTPYKTYpY:

(qwerty) > ((q) (W) (e) (1) (B ()

96. Oronocits GyHKI0 MOBOIO Lisp, sika 3a BXiIHUM CIIUCKOM OyJIy€ BKa3aHy CTPYKTYpY:

(qwerty) > ((qw) (er) (ty))

97. Oroocith QyHKIIFO MOBOIO Lisp, sika miepeBipsie, YU BIOPSIKOBAHO CITUCOK YHCEI 32
3pOCTaHHSIM (3aIIPONOHYHTE PEKYPCUBHUH, ITEPATUBHUHN Ta IOCIIIOBHUI BapiaHTH).

98. Oronocits QpyHKII0 MOBOIO Lisp, sika 3HaXOJUTh y CIIHCKY NEPIIN EIEMEHT, KU
3aJJ0BOJIbHSIE 3aJJaHUi KpUTEPiil (3apoNoHyiiTe peKypCUBHHI Ta ITepaTUBHUIA BapiaHTH).

99. OronociTth QyHKIIIFO MOBOIO Lisp, sika 3aCTOCOBYE 3aaHy (YHKIIIIO 0 KOXKHOTO eJIeMeHTa
CIHCKY (3aIpoIOHy#Te peKypCUBHUM, ITEpAaTHBHUH Ta TOCIIJOBHUAHN BapiaHTH).

100. OronociTs QyHKIIIFO MOBOKO Lisp, sika IOBEpTa€e 4acTKy Ta OCTady BiJ JAUICHHS X HA Y.

[oBepHyTH pe3yabTaT y BUIILAAI KoHCA. He BUKOpHcTOBYBaTH (PYHKIIH qieHHS Ta OcTadi.

101. OronociTe QyHKIIIFO MOBOIO Lisp, sika 00YHCITIOE X B CTEIICH] Y. 3aIpOIOHyBaTH
anroput™Mu 3 yacoBoro omiHkor O(y) ta O(log: y).

102. Orosocite GyHKIIIFO MOBOIO Lisp, sSika 10 CITUCKY YKCEN 3aCTOCOBYE CIIUCOK
apupmerrnuHUX QYHKIIH 1 00UUCIIOE 3HaYeHHS yTBOpeHoro Bupa3y. Hanpuxinan, *(3 6 4
1)’(+*-)> (3+6)*4-1 =135

103. Oronocite GyHKIi0 MOBOIO Lisp, ska 00UHCIIOE CyMy JIBOX MaTpHIb 3a JOIIOMOTO0
(hyHKIIH 1aHyBaHHS.

104. Oronocite QyHKIIIFO MOBOIO Lisp, sika 009HCITIOE CKAIIPHAN TOOYTOK IBOX BEKTOPIB 32
JIONOMOTro10 (yHKIIH MIaHyBaHHS.




