Ex
o

HauioHanbHWI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUTBCbKUWA NOMTEXHIYHUW IHCTUTYT
imeHi ITOPA CIKOPCbKOTO»

Kadeppa iHXKeHepii
nporpamHoro 3abesneuyeHHn B
eHepreTuui

®YHKUIUHE NPOTPAMYBAHHA (HASKELL)

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiBeHb BMLLOi OCBiTH
Fanysb 3HaHb

CneujianbHictb
OcCBiTHA Nporpama

CraTtyc gucumnniim
®dopma HaBYAHHA

PiK niarotosku, cemectp
O6car aucumnainm

CemecTpoBuii
KOHTPO/1b/ KOHTPONbHI
3axoam

Po3Kknapg 3aHATb
MoBa BUKNaaaHHA
IHpopmauia npo
KepiBHUKa Kypcy /

BUK/agadiB

Po3miweHHA Kypcy

PeKkBi3uTK HaBYaNbHOI AUCUUNNIHU

Mepwuit (6akanaBpcbKuii)
12 IHpopmaLiliHi TexHonorii
121 IH»KeHepia nporpamHoro 3abesneyeHHs

IHXKeHepia nporpamHoro 3abesneyeHHs iHTeNEKTyaNbHUX Kibep-di3nyHmx
CUCTEM B eHepreTuui

BubipkoBa
3304Ha (BeyipHA)
3 KypcC, BECHAHWUI cemecTp

4,0 kpeanutn ECTS /120 rogmH (8 roavH nekuii, 4 roguHU NPaKTUYHMX
3aHATb, 108 rogMH — camocTiMHa poboTa cTyaeHTa )

3anik, MKP, 3axucT pobiT Komn’toTeEPHOro NPaKTUKYMy

http://rozklad.kpi.ua

YKpaiHCbKa

JlekTOop: K.T.H., goueHT, CtatueKa lOpili IBaHOBWMY,
statyvka-yu@Ill.kpi.ua

MpaKTUYHi 3aHATTA: K.T.H., AoueHT, CTaTnsKa tOpin IBaHOBUY,
statyvka-yu@Ill.kpi.ua

https://ecampus.kpi.ua

Mporpama HaBYa/IbHOI AUCUUNAIHM

1. Onwuc HaBYaNbHOI AUCUUNAIHMK, il MeTa, NnpeaMeT BUBYEHHSA Ta pe3y/ibTaTU HaBYaAHHA

Memoto pucumniiHM € BUBYEHHA TEOPETUYHUX OCHOB Ta 3acobiB CTBOPEHHA MpOrpam B MexKax
dYHKUiIMHOT Napaanrmm; HabyTTa CTyAeHTaMuM A0CBiAY BUKOPUCTaHHS QYHKLIMHOro NnporpamyBaHHsA
ANA po3po6KM NporpamHoro 3abesneyeHHs.

Mpedmem pucumnnaiHM — peanisauia TeOPEeTUYHUX OCHOB YHKLIMHOrO MpPOorpamyBaHHA y MOBI
Haskell; HabyTTa cTyaeHTamun A0CBiAYy BUKOPUCTaHHA MOBM NporpamysaHHA Haskell gnsa po3pobku
nporpamHoro 3abesneyeHHs.


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=bff8f472-4443-4997-8587-077f5536965e
mailto:statyvka-yu@lll.kpi.ua
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2. MpepeKBi3nT Ta NOCTPEKBI3IUTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOTIUHIN cxemi
HaBYaHHA 33 BigNOBIAHOI OCBITHLOIO NPOrPaAMoIo)

MpepekBisantn gucumnaiHn. 3HAHHA, OTPUMAHI nNpuU  BUBYEHHI aucumnniH: «OcHoOBM
nporpamyBaHHsa», «Komn'toTepHa ANCKPETHA MaTeMaTUKa», KANTOPUTMU Ta CTPYKTYPU AAHUXY.

Moctpeksisntn gucumnaiHn. KomneTteHu,ii, OTpUMaHi CTyaeHTaMM B MPOLLECI BUBYEHHA AMUCUMMNNIHM
MOXKYTb OYTU BUKOPUCTAHI NPM BUKOHAHHI AMNAOMHOI poboTu.

3. 3micT HaBYaNbHOI AUCUUNAIHN

Poznin 1. Beryn no gyHKIiiHOTO TporpaMmyBaHHSs

Tema 1.1. Beryn go @II.
Tema 1.2. [HcTpyMeHTapiit pyHKIIHHOTO IpOrpaMyBaHHS.
Tema 1.3. Moxayni B Haskell.

Po3snin 2. OcuoBu moBu Haskell
Tema 2.1. MoBa nporpamyBanns Haskell
Tema 2.2. KoncrpyroBanus ¢ynkiii B Haskell.
Tema 2.3. Criucku
Tema 2.4. @yHK1i{ BUIIOTO MOPSIAKY.
Tema 2.5. Tunu
Tewma 2.6. KonTelinepHi THIIN
Tewma 2.7. Knacu turis
Tema 2.8. Kimacu Tunis Semigroup. Monoid.
Tema 2.9. Knacu tunis Functor, Applicative.
Tema 2.10. Monanu
Tema 2.11. Ba3oBi 3aco0u BBEIeHHA/BUBEICHHS.

Po3nin 3. Pozpo6ka Haskell-3acrocyHkiB
Tema 3.1. PoOoTa 3 TEKCTOBUMHU JaHUMH.
Tema 3.2. loctyn 1o 6a3 naHux.
Tema 3.3. Be6-3acTOCYHKH.

Po3nin 4. KonnenryanbHi 3acaau QyHKIIHHOTO MporpaMyBaHHs
Tema 4.1. IToHSATTS TIPO JAAMOAQ — YUCTICHHS.

4. HaBuanbHi matepianu 1a pecypcu

OcHoBHa JiTeparypa

1. Craruska FO.I. MoBa nporpamysanns Haskell. bazosi Tunu i kiacu [Enextponnuii pecypc]
: HaBYJIbHUM MOCIOHMK U1 3100yBayiB CTyMeHs OakalaBpa 3a OCBITHBOIO ITPOrPaMOI0
«IHxeHepis mporpaMHOro 3a0e3nevyeHHs IHTeIeKTyalIbHUX Ki0ep-(i3UYHUX CUCTEM B
eHepreTuil» cnemianbHocTi 121 [Hxkenepis nporpamuoro 3ade3nedenss / FO. . CratuBka ;
KIII im. Irops Cikopcrkoro. — Enekrponni TekctoBi aasi (1 ¢aitn: 959 Kobaiit). — Kuis :
KIII im. Iropst Cikopcebkoro, 2023. — 78 c. — Ha3Ba 3 expaHna.
URI : https://ela.kpi.ua/handle/123456789/63781

2. Will Kurt Get Programming with Haskell. - Shelter Island: Manning Publications Co.,
2018. - 616 p.

3. Alejandro Serrano Mena Practical Haskell: A Real World Guide to Programming (Second
Edition) - Utrecht: Apress, 2019. — 600 p.



4. Vitaly Bragilevsky : CoverHaskell in Depth — Shelter Island: Manning Publications Co.,
2021. — 664 p.

JlonaTkoBa JiTeparypa
5. Bryan O'Sullivan, Don Stewart, John Goerzen Real World Haskell — Beijing « Cambridge *
Farnham ¢ K6In ¢ Sebastopol * Taipei ¢ Tokyo: O’Reilly Media, 2009. — 712 p.

[Hdopmariiiini pecypcu
6. OdimiitHa cropinka kaury “Real World Haskell” http://book.realworldhaskell.org/
7. Odiuiitna cropinka Haskell - https://www.haskell.org/
8. Joxymentauis Haskell - https://www.haskell.org/documentation
9. Glasgow Haskell Compiler - https://www.haskell.org/ghc
10. CABAL - https://www.haskell.org/cabal/
11. Stack - http://docs.haskellstack.org/
12. Haskell-nakeru - https://hackage.haskell.org/
13. Beryn no naMOaa-4yucieHHs -
https://www.researchgate.net/publication/215458960 Introduction_to_lambda_calculus

HaBYyanbHMiIA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYaAbHOI AUCLMUNAIHU (OCBITHBOrO KOMMNOHEHTA)
JlekuiiiHi 3aHATTS

Po3ain 1. Beryn 1o ¢yHKLiMHOrO porpaMmyBaHHs

Jlexmist 1. Beryn go ®I1. Mosa mporpamysanust Haskell.

Ictopiss ¢yHkuiiiHOrOo mporpamyBaHHs. OCHOBHI BJIACTHBOCTI (YHKLIHHUX MOB NPOTpPaMyBaHHS.
Moga nporpamyBanHs Haskell Ta ii peanizamii. GHC. Po6ota 3 ghci. Cecii Ta cuenapii (CKpunTH).
OcHoBHi Tunu ta koHCTpyKuii MoBu Haskell. Cuntakcuc ta nBoBuUMipHUil cuHTakcuc. BinknaaeHi
OOYHCIIEHHS.

Jlexuis 2. KonctpyroBanns ¢ynkuii B Haskell.

PexypcuBHi ¢ynkiii. O3HaueHHs QYHKIIA 3a g0moMoror mabnoHiB. OCHOBHI MPUHIIMITHA
BUKOpPUCTaHHA peKypcii. O3HaueHHs QyHKIIH MIIIX0M 31CTaBIeHHS 31 3pa3KkoM (TMaTTepHOM). 3pa3Ku
Ha crnuckax. PexypcuBH1 ¢yHKIII Ha cnuckax. BukopuctanHs HakonmudyBada (aKymyJsTopa).
B3aemna pekypcis.

Jlexuis 3 ®yHKIIT BUIIOTO MOPSIKY.
[MonsTrss QyHkuii Bumoro nopsaky. dynkuii map, filter, foldr, takeWhile, dropWhile, zipWith,
omnepatop arikauii. Kapunr, yactkosa napamerpusaiis. Kommnosuiiss QyHKIii.

Jlexuis 4. KoHcTpyroBaHHS TUIIB JaHUX 1 KJIaciB THITIB.

[TonsarTs Tumy. MHOXXMHA 3HaUY€Hb Ta JONYCTUMHUX omepariii. O3HaueHHs: HOBUX TUIIIB AaHuX: data,
newtype, type. YcnaakyBaHHs MeToAiB kiacy TumiB (deriving). [loOynoBa BTUIEHb Kilacy THUIIB
(instance). O3Ha4eHHs1 TapaMeTpU30BaHuX (ModiMOp(HUX) THIIB. O3HAUEHHS PEKYPCUBHHX THITIB.
[TonstTsa knacy TumiB. OcHoBHI kiacu tutiB: Eq, Ord, Show, Read, Num, Integral, Fractional, Enum.
O3HavyeHHs HOBUX KJ1aciB TuIiB. OnepaTopu.



IpakTuyHi 3aHATTS
Ipakmuune 3anamms 1. KoncTpyroBaHHs (QyHKITIH
[Ipencrasnenns (3axuct) npaktuyroi podoru Ne 1(KIT 1).

IIpaxkmuune 3ansmms 2. Tunu nanux i knacu TumiB. Haskell-3acrocynku.
[Ipencrasnenns (3axuct) KII 2.

IlepeJik poOiT KOMII’IOTEPHOI0 NPAKTHKYMY
1. KII 1. KoucrpyroBanns ¢pyskuiii. Criucku, Kopresxi, pekypcis. @yHKIIT BUILOTO TOPAAKY.

2. KII 2. Tunu i knacu tamis. Po3po6ka Haskell-3acTocyHkis.

KonTposabHna po6ora
MeTor KOHTPOJIBHOI POOOTH € 3aKpilJIEHHS Ta MepeBipKa TEOPETUYHHUX 3HAHB 13 OCBITHHOTO
KOMIIOHEHTa, HA0YTTS CTyJ€HTaMHU MPAKTUYHUX HABUYOK CAMOCTIHHOTO BUPIIIEHHS 3a/1a4.

Camocriiina po6oTa cTyaeHTa

Temu AnA caMoCTIMHOTO ONpaLoBaHHA:

Tema 1. InctpymenTapiii GyHKIIHHOTO MpOTrpaMyBaHHS.

GHC, Cabal (Common Architecture for Building Applications and Libraries), cabal-install, stack,
Visual Stidio Code. CTpykTypa IpoeKTy.

[1, po3min 1; 3, cTop. 27-33]

Tema 2 Monayni B Haskell.
Monymni. Ctpykrypa moayins. Crnucku ekcriopty. Imnoprysanns. [Ipoctopu imen. Moayine Prelude.
[2, cTop. 431-441, 3, ctop. 32, 77-79]

Tema 3. Criucku

KoncrpytoBanns cnuckis. ['enepatopu cniuckiB. Jlor-HoTamis. @yHkuii Haa cnuckamu. Data.List.
[1, po3ninum 2.1.5, 4.2.6; 2, cTop. 54-64]

Tema 4. KonreitHepHi TN
Tunu nanux Maybe, Either, ciucku, kopTexi.
[1, po3minm 4.2.1-4.2.3, 4.2.5, 4.2.6; 2, cTop. 214-243]

Tema 5. Semigroup. Monoid.
Knacu tunis Semigroup. Monoid.
[2, crop. 187-200]

Tema 6. Functor, Applicative
Knacu tunis Functor, Applicative.
[2, cTop. 331-356]

Tema 7. MoHagu
ITonsarrs monaau. Kitac tuniB Monad. Meroau Ta MiHIMaJIbHE IOBHE BU3HAYEHHS. TUIIOB1 BTUIEHHS
KJjacy TuriB. Do-HoTaris.

[2, cTop. 372-410]



Tema 8. ba3oBi 3aco0u BBEACHHA/BUBEIECHHSI
Tumn 10. Monyne System.10. Po6oTa 3 norokamu BBeieHHs1/BuBeieHHs. PoboTa 3 haitmamu. O6podka

Ta CTBOPEHHS BUHSTKIB.
[2, crop. 249-270]

Tema 9. Joctyn o 6a3 maHux
3acobu nocrymny no b/I. 3’eqnanns. 3anuti. MaHIinyasis TaHUMH.
[2, cTop. 524-543]

Tema 10. Be6-3acTocyHku.
Beb6-exocucrema Haskell. Fron-end Ta back-end B Haskell-3acTocynkax.
[3, cTop. 409-437]

Tema 11. PoGoTa 3 TEKCTOBUMH JTaHUMH.

TekcroBi Tumu nanux. CTBOpEHHS Ta MAPCHHT TEKCTIB.
[2, cTop. 271-281]

Tema 12. [TousATTS MIpo AsIMOA — YMCIICHHS.

OcHoBu naM0fa - uncieHHs. [IlpuuuHn BukopuctanHsa gopmainizaiii asamOaa-unciaeHns. [lonarrs
nsmOaa - Bupasy. Kappysanus. BinbHi 1 3B's13aH1 3MiHHI, BUpa3u. JIsMOpa-uucieHus sk GopmanbHa
cucrema. IlincranoBku. KouBepcii. PiBuicTe nsmOna-tepmiB. ExcreHncioHanbHicTh. Pemykiis
nsmOa-repmiB. Penykuiiiai crparerii. KombinaTopu.

[13]
MpnbaunsHmit posnoain yacy CPC
No
y Buo camocmitinoi pobomu Kinvkicmo Kinvxicmo eooun CPC
3/n
B i ’
1 WKOHAHHS POOIT KOMIT IOTEPHOTO 5 10
MPAKTUKYMY
2 |IligroToBKa 10 MPAaKTUYHUX 3aHATH 2 8
3 |OmpamroBanus Tem, BuHecenux Ha CPC 13 84
4 |Iligroroska no MKP 1 6
Pa3zom 108

MoniTMKa Ta KOHTPONb
6. MoniTMKa HaBYaNbHOI AncUMNAiHM (OCBITHBOrO KOMMNOHEHTA)

Cuctema BMMOT Npu BUBYEHHI ANCUMNNIHN:

3. npasuna BiABiAYyBaHHA 3aHATb: 3aBOPOHEHO OLHIOBAaTU NPUCYTHICTL abo BiACYTHICTL
3pobyBaya Ha ayAMTOPHOMY 3aHATTI, B TOMY YMCAi HapaxoByBaTM 3a0X04yBasibHi abo
wrpadHi 6ann. BianosigHo ao PCO paHoi AgucumnniHM 6ann HapaxoBylOTb 3a BiAMNOBIAHI
BMAM HAaBYaNIbHO| aKTUBHOCTI Ha NEKLIMHMX Ta NPAKTUYHUX 3aHATTAX.

4. npasBuna NoBeAiHKM Ha 3aHATTAX: CTYAEHT MaE MOX/IMBICTb OTPMMYBaTK 6anu 3a BiANOBIAHI
BMAM HABYa/IbHOI aKTMBHOCTI Ha NEKUiMHUX Ta MPaKTUYHUX 3aHATTAX, nepepbadeHi PCO
AucumnnniHn. BuKopUCTaHHSA 3acobiB 3B'A3Ky A/1A nowyKy iHpopmauii Ha ryra-amcky
BMKNaZaya, B iHTEPHETI, B ANCTAHLiMHOMY Kypci Ha ni1atdopmi CiKOPCbKMUI 34iMCHIOETHCA 33
YMOBMW BKa3iBKM BMKAAAaua;



5. nonituka pepnaiinis Ta nepecknagaHb: AKLLO CTYAEHT He Npoxoans abo He 3'asnsca Ha MKP
(be3 noBakHOi MpuuMHM), 1Oro pe3ynbTaT ouiHETbcA y 0 6anis. MepecknagaHHA
pe3ynbTatieB MKP He nepenbayeHo;

6. nonitmka wWoao akagemiyHoi gobpouecHocTi: Kogekc yecTi HauioHanbHOro TexHiYHOro
yHiBEpCUTETY YKpaiHu «KuniBcbkui NONITEXHIYHUM IHCTUTYT»
https://kpi.ua/files/honorcode.pdf BcTaHOBAKOE 3aranbHi MOpanbHi NPUMHUMMM, NpaBuUNa
eTUYHOI NnoBeAiHKM ocib Ta nepeabayvae NoNiTUKY akagemivyHoi gobpoyecHocTi Ans ocib, wo
NpPaLoTh | HABYAKOTLCA B YHIBEPCUTETI, AKMMW BOHU MAKOTb KEPYBATUCh Y CBOIM AiANbHOCTI,
B TOMY YMUCAi NPY BUBYEHHI Ta CKNaAaHHI KOHTPOJIbHUX 3aX04iB 3 AUCUMNIHK «PYyHKUiNHE
nporpamysaHHsaA (Haskell)»;

7. npu BuKOpWCTaHHI UMPpPOBMX 3acobiB 38’A3Ky 3 BMKNagadem (MObINbHWI 3B’A30K,
€/1eKTPOHHa MolTa, Mnepenucka Ha ¢opymax Ta y coumepekax Towo) HeobxiaHo
AOTPUMYBATUCb  3aralbHOMPUMHATUX ETUYHUX HOPM, 30Kpema OyTu BBIYAMBMM Ta
obmeKyBaTW CriNKyBaHHA PO6OYMM YacoM BMKIaZava.

7. Buiy KOHTPOJIIO Ta peiiTUHIOBA CHCTeMA OLiHIOBaHHS pe3y abTaTiB HaBuaHHsA (PCO)

Cucmema peitmunzosux (6azoeux) danie ma Kpumepii OUiHI08AHHA

Ilomounuit KOHMPOL: AKMUBHICIbL — NUMAHHSA | BION0BIOI HA NEKYIUHUX 3AHAMMSAX, NUMAHHI §
8i0no06idi ma yuacms y pegio Ha npakmuunux 3auammsax, MKP; euxonanus ma npeocmasnenHs
PoOim KoMN t1OMepHO20 NPAKMUKYM).

Kanenoapuuit konmpons: nposadumuvcs 06iui Ha cemecmp SAK MOHIMOPUHS NOMOYHO20 CMAHY
BUKOHAHHS 8uMoe cunaobycy (“‘amecmayisn’).

CemecTpoBHii KOHTPOJIb: 3AIK.

Ymoeu oonycky 0o cemecmposozo konmponio: cemecmposuii peiimunze — ne menue 40 banis.
Tabnuys 6ionogioHocmi petimunzo8ux 0anié OYIHKAM 3a YHIBEPCUMENCbKOIO0 WKAO0I0:!

banu OuiHKa
95 - 100 BiamiHHO
85 - 94 Oye pnobpe
75 - 84 [Hobpe

65 - 74 3310Bi/IbHO
60 - 64 JocTaTHbO
MeHwe 60 He3aa0BiNbHO
R <40 He ponyuweHo

14. AXTUBHICTB
AKTUBHICTH (4acTOTa, 3MICTOBHICTh) Y4acTi CTYAEHTa y MpOIeci OOrOBOPEHHS BiAMOBIIHUX
TEeM Ha 3aHITTSIX — TMUTAHHA 1 BIJIMOBI/I HA JIGKIIIWHUX 3aHSTTSX, IUTAHHS 1 BIAMOBI/II Ta y4acTh y
PEBIO Ha MPAKTUYHUX 3aHATTAX OIIHIOETHCS, MakcuMyM, 20 OamaMu, siKi MOXK€ OTPUMATH KOXKEH
CTY/IEHT 3a CEMECTp.
15. PoOoTy KOMII IOTEPHOTO IPAKTUKYMY
MaxkcumarnbHa KUIbKICTh OalliB 32 BUKOHAHHS KOXKHOI pOOOTH KOMIT FOTEPHOTO MPAKTUKYMY
cranoBUTH 30 OaiB.

Kpumepii oyiniosanms:

Bukonanms xoosicnoi 3 pobim komn 1omepHo2o npaKkmuKymy.
e BHKOHaHA y MOBHOMY 00cs131 — 30 OautiB;
e BHKOHAHA YaCTKOBO — BIJIIOBIHA YaCTKA BiJl MAKCUMAJILHOI KUUIBKOCTI OaJIiB.


https://kpi.ua/files/honorcode.pdf

16. MoayinbpHa KOHTPOJIbHA poboTa
MaxkcuMaibHa KUTBKICTE 0aJIiB 3a MOIYJIbHY KOHTPOJIBHY po0oTy nopiBHIOE 20 OaiiB.
Axicmo suxonanms pobomu:
e BUKOHAaHA y TMOBHOMY 0O0Cs31 3 HEOOXIJTHUMH TEKCTOBUMHM IOSCHCHHSIMHU Oiil Ta
pe3yiIbTaTiB — MaKCUMaJIbHA KIJIbKICTh OalliB;
e BHKOHAHA YaCTKOBO 3 IMOSICHEHHSIMH — BIIIIOBIIHA YaCTKa B1JI MAKCUMAaJIbHOI KiJTbKOCTI
0aJiB;
® BHKOHaHA 0€3 TEeKCTOBHX IOSICHEHbB JIl Ta PEe3yJbTATIB — HE OLIbIIE YOTHPHOX OAIIB.

17. TBopue 3aBaHHSA
CryneHT Moxe 00pati J0JaTKOBE 3aBJAHHS TBOPYOrO XapakTepy, pe3ylbTaTH BUKOHAHHS
SIKOTO MOKYTH OyTH Oony0JIiKOBaHi y HAYKOBHUX BUJIaHHSX, 200 ITOBIJIOMJICHI Ha CTYJICHTCHKIH
HayKOBill KoH(epeHMii 3 myOiikamiero Te3. MakcuManbHa KUTBKICTh OaliB 3a BHKOHAHHS
TBOpYOro 3aBaanHs — 30 OauiB, 32 yMOBH, IO 3arajbHa KUTbKicTh OaniB He nepeBuirye 100
OauiB.

Po3paxynok wmkanu (R) peitmunzy:
Cyma BaroBux 0OalliB KOHTPOJILHUX 3aXOJliB MPOTATOM ceMecTpy (LIKana peUTHHTY)
CKJIaJIa€:
R =rakr + rnp + rmkp + Takmen + ez = 20 + 60 + 20 + (no 30)= 100 6anis..

PoGouy nporpamy HaBuyanbHOI quctuuiLtiny (cunadyc) «DyHkiiiae nporpamysanus (Haskell)»:
Cknas goueHT Kadegpwm IM3E, K.T.H., aou. CtatueKa Hpili IBaHOBMY
YxsaneHo Kadeapoto IMN3E (npotokon Ne 34 Big 10.05.2024 p)

Norog)xeHo MetoauuHoto Komicieto HH IATE im.Iropa CikopcbKoro
(npoTtokon Ne 9 Big 31.05.2024 p.)



