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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza 51.B.[1B.01.01 ®yHKIMOHa/IBHOE TPOrpaMMKPOBaHKe OTHOCUTCS K YacTH, (hOpMUPyeMOit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE
(Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
JAOCTH)KeHHsI KOMIIeTeHI[UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

(xof, copmep>kaHue

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-8: CnocobeH k TIK-8.1: 3Haem memoouky TIK-8.1: 3adaHus
Ppaspabomke Hoebix paspabomku HOBbIX 3namb ocobenHocmu, Tecm 3quém:
;’;i’igz{":';:zix:x’ a120pUMMUYEcKUX, npeumyujecmea u HedoCmamku KonmposbHas paoma

MemoouyecKux u

napaouembl (pyHKYUOHANLHO2O

mexHo02UYeCKuX .

. MexHO02U4HeCcKUX peweHull npo2pamMmupo8aHusi, ee Mecno 6
peweHull 8 . B
KOHKpemHoli IIK-8.2: Ymeem npumeHsmb CO8peMeHHOU NpO2PaAMMHOU
cpepe nosyueHHble 3HaHus 05 UHJICeHepuu. 3Hamb cnocodbl
npogeccuoHanbHoli | Paspabomku HO8bix paspabomku ITO Ha A3bike
desimenbHOCMU a/120pUMMUY4ECKUX, Haskell. 3namb cunmakcuc u

Memoou4ecKux u
mexHo02UYeCKUX pelleHull
IIK-8.3: Umeem
npakmuyeckuti onbim
€coCmasneHuss mexHU4eCcKo20
3a0aHus Ha paspabomky

uHpopmayuoHHoll cucmembl

OCHOBHble KOHCMPYKYUU 513bIKA
Haskell.

IIK-8.2:

Ymemb nucamb npoepammbl Ha
a3bike Haskell, ucnonbsyrowjue
X80CMOBYI0 U HEX80CMOBYI0
peKypcuio, pyHKYUU 8bICUILX
nopsioKo8, /eHUBble 8bIUUCAEHUS,
aneebpauyeckue munbl OQHHbIX,
KAACCbl MUNO8 U MOHAOBI.
Ymemb onpedensimb HOBble
munbl, KAACCbl U MOHAOb! O/
CMpPYKMypupo8aHusi Npo2pamm.
Ymemnb aHanuzuposamb

C/N0HCHOCMb NpOCpAMM.

IIK-8.3:

Bnademb Ha8bIKAMu umeHust
coobujeHus 06 owubkax u
ucnpaegneHus owubokK,
HABbIKaMU YmeHus u
cocmaeneHust 00KyMeHmayuu.
Bnademb cnocobamu
NIAHUPOBAHUS BpeMeHU 0/l

YyCnewHo20 8bIno/IHeHUA

edxceHedeNbHbIX 0OMAWHUX




3a0aHul.

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHSA JIEKIJTUOHHOI'0 THUIIA 16
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 16
- KCP 1
caMocTosTe/IbHasA padoTa 75
IIpomexyTouHasi aTTecTamis 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HanmMeHOBaHve pa3enos U TeM AUCLUTLIHbL Bcero B TOM UHCJIe
(acen) KonTakTHas pabora (pabota Bo
B3aMMO/IefICTBUH C IIperofiaBaTesiem),
Yachl U3 HUX
SaHSTHS CamocTosTe/bHas
CEeMHHAPCKOro pabora
3aHATus THTa obyuatowerocs,
JIEKLJMOHHOTO | (TIpaKkTHueckue | Bcero 1acel
THUMa 3aHsATHs/nabopa
TOpHBIE
paboThI), yackl

0 0 0 o} 0

o) ¢ ¢ o) ¢

0 0 0 0 0
1. OcHo orpal oBa a Haskell / Introduction to Haskell

H BI:I.I'ID rpaMMHPOBaHUs H ucti c4 8 8 16 33

programming.
2. Jiambpa-ucurcienye ¢ tunamu / Lambda-calculus with types. 27 4 4 8 19
3. OripefiesieHre HOBBIX THIIOB U KilaccoB TurioB / Declaration of new types %6 4 4 8 18
and type classes.
Arrecrarust 0
KCP 1 1
Hroro 108 16 16 33 75

Contents of sections and topics of the discipline




1. YcraHoBka uHTepriperaTopa u pabora ¢ HUM. OCHOBHBIE THIIBI JAHHBIX U UX 3HaueHUs. OrnpeesieHne
¢byukumii. Koncrpykipu let m where. Orpanuuenusi. CoroctaBnenue ¢ o6pasijom. YacTHUHO NpYMeHeHHbIe
¢byHKUuM. BrHapHBIE omiepaTophl U UX cedeHusl. Pekypcust. JIeHUBLIe BbIUMC/IeHYs. AprdmMeTrueckue
riporpeccun. ['eHepaTopsl CrTUCKOB. [IByMepHbIii cuHTaKcKc. bectoueunas 3anuch. @yHKIMU BBICIIUX
TOpsiZIKOB. JleBasi ¥ 1paBasi CBepPTKHU.

Installing and using the interpreter. The main data types and their values. Declaring functions. Constructions let
and where. Guards. Pattern matching. Partially applied functions. Binary operators and their sections.
Recursion. Laziness. Arithmetic progressions. List comprehension. Two-dimensional syntax. Point-free
notation. Higher-order functions. Left and right folds.

2. JIamba-ucuurcieHre ¢ MpOCTLIMU TUTIAaMH. PelyKIuy ¥ KOHBepcuu. [TapaMeTpruuecKuii ouMopGhu3m.
HaxoskjieHHe THUIOBBIX OIIHOOK.

Lambda-calculus with simple types. Reductions and conversions. Parametric polymorphism. Finding type
eITorS.

3. Knaccel TumoB. AnreOpanueckuie THIbl. CHHOHUMBI THITOB (type) U 00epTKU BOKPYT TUTIOB (newtype).
OObsIBIEHHE K/TaCCOB THIOB U UX 3K3eMIuisipoB. Kiacc TuroB Monoid u ero snemenTsl. Knace Foldable.
Type classes. Algebraic types. Type synonyms (type) and type wrappers (newtype). Declaring class types and
their instances. Type class Monoid and its elements. Type class Foldable.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTallud TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.

Online Haskell course, part 1: https://haskell.mooc.fi/part1
Online Haskell course, part 2: https://haskell.mooc.fi/part2

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Assignments) to assess the development of the
competency ITK-8:

-- Exercise 1: implement using recursion a function sumTo such that
-- sumTon
-- computes the sum 1+2+...+n

sumTo :: Integer -> Integer
sumTo = undefined

-- Exercise 2: a variant of safe division. you should use
-- Either to return a string error message.



-- Examples:
-- eitherDiv4 2 ==> Right 2
-- eitherDiv4 0 ==> Left "4/0"

eitherDiv :: Integer -> Integer -> Either String Integer
eitherDiv x y = undefined

-- Exercise 3: recall the withdraw example from the course material. Write a
-- similar function, transfer, that transfers money from one account

-- to another.

-- However, the function should not perform the transfer if

-- * the from account doesn't exist,

-- * the to account doesn't exist,

-- * the sum is negative,

-- * or the from account doesn't have enough money.

-- Hint: there are many ways to implement this logic. Map.member or
-- Map.notMember might help.

-- Examples:

-- let bank = Map.fromList [("Bob",100),("Mike",50)]

-- transfer "Bob" "Mike" 20 bank

-- ==> fromList [("Bob",80),("Mike",70)]

-- transfer "Bob" "Mike" 120 bank

-- ==> fromList [("Bob",100),("Mike",50)]

-- transfer "Bob" "Lisa" 20 bank

-- ==> fromList [("Bob",100),("Mike",50)]

-- transfer "Lisa" "Mike" 20 bank

-- ==> fromList [("Bob",100),("Mike",50)]

transfer :: String -> String -> Int -> Map.Map String Int -> Map.Map String Int
transfer from to amount bank = undefined

Assessment criteria (assessment tool — Assignments)

Grade Assessment criteria

pass Ba,anI/Ie PELIEHO IMO/THOCTBIO, WX pelll€Ha OCHOBHasd €ro 4acCTh, WiIK 3d/idHHWE pellIeHO C HeJoUeTaMu.

fail  3amaHue He pellleHO WM CJe/IaH TOJBKO TIEPBBIN 3Tal pelleHusl.

5.1.2 Model assignments (assessment tool - Test) to assess the development of the competency
I1K-8:

1. How many values does f x = [x,x] return?
(a) Zero
(b) One



(c) Two

2. Why does the expression Nothing 1 cause a type error?

(a) Because Nothing takes no arguments
(b) Because Nothing returns nothing
(c) Because Nothing is a constructor

3. What is the type of the function f x y = if x && y then Right x else Left "foo"?
(a) Bool -> Bool -> Either Bool String
(b) String -> String -> Either String String
(c) Bool -> Bool -> Either String Bool

Assessment criteria (assessment tool — Test)

Grade Assessment criteria
BisiaseHre OCHOBHBIM U [1OTIOJTHUTEIBHBIM MaTePUa/IOM A0CTaTOUHOE WK C He3HAUUTe/IbHBIMU
ass
P OLITHOKAMM Y TIOTPEIITHOCTSIMH.
fail BrajieHre MatepranoM, HeOOX0AUMBIM TI0 JAaHHOMY MpeMETY, HeIoCcTaTouHO. PaboTy 3a BpeMms
ai
ceMecTpa MOXKHO OLIeHUTh KaK Hey/I0BJ/IeTBOPUTE/TLHYIO.

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIeTEHI[HI
Yposen
b
chopmu Hey/0B/IETBOP YAOBJIETBO 04YeHb
1/I0X0 X0poII0 OT/IMYHO TPeBOCX0/{HO
POBaHH UTEeJIbHO PHMTE/IBHO XOpOoLIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHiT)
YpoBeHb
OtcyTcTBUE YpoBseHb poset
o o 3HaHWUH B
3HaHUI MuHUManeH | 3HaHUH B obeme YpoBeHb
TeopeTUuecKoro o obneme, > 3HAaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHasa. - JIOMYCTUMBI | COOTBETCTBY obneme, -
3HaHUI HIDKe ” Io11eM 3HaHUi B
HeBo3MO>KHOCTB 1 ypoBeHb I0IIIeM COOTBETCTB
MHUHHUMaJbHbIX . nporpaMme obbeme,
3HaHWSA | OL|eHUTb MOJHOTY o 3HaHUM. rporpaMme yIoLL[eM
o TpeboBaHUH. MOArOTOBKU TIpeBBILIAOLIe
3HaHUH [HonyieHo MO/ rOTOBKU rporpaMme
Nwmenu mecto . JonymeHo M IIPOrpamMmy
BC/Ie[iCTBHE MHOT'0 . Jony1eHo MO/rOTOBK
rpy6ble OILMOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyO0bIx HeCKOJIbKO u. Ommbok
Hecyl11lecTBe
oOyuaroLerocst ot oumb0ok HerpyObIx HHELX HeT.
OTBeTa omb0ok
omboK
OtcyTcTBUE [Ipu peleHuu IIpogemonc | Ilpozsemonc | Ilposemonc | Ilpomemonc | IIpogemoHCTp
MHHUMa/bHbIX CTaH/JapTHBIX TpUpOBaHbl | TPUPOBaHbl | TPUPOBaHbI | TPUPOBaHbI | MPOBaHBI BCE
VMeHus YMeHHI. 3ajlad He OCHOBHBI® BCE BCE BCE OCHOBHbIe
= | HeB03MOXXHOCTb MIPOJEMOHCTPUP | YMeHHUs. OCHOBHBI® OCHOBHbIe OCHOBHbIe yMeHUsI.
OL|eHUTb Ha/lMuhe | OBaHbI PerrteHbl YMeHUSI. yMeHUSI. YMeHUSI. PeliteHb! Bce
YMeHHUI OCHOBHBIE TUTIOBLIE Pemensl Bce | Pemiensl Bce | PellieHbl OCHOBHBIE




BCE
OCHOBHBIe
OCHOBHBIE
OCHOBHBbIE 3a/jaui C
3a7laum C 3a7iauk C
3ajiaunl. OT/e/IbHBIM
HerpyObIMH | Herpy6bIMU
Brimonsens! | u 3a7aun.
omubKamMu. | ommbKamu.
BCJ/Ie/ICTBHE BCe 33/JlaHUsI | HECYyIIeCTB | BBIMOIHEHBI
ymeHus1. Umenu | BeinosnHeHs!l | BbimonHeHsl
OTKaza B [10JTHOM €HHBIMU BCe 3a/laHus, B
MecTo rpy6bie BCE BCe 3a/laHust
obyuatoiierocsi ot obbeMe, HO | HezjoUeTaM | IOJHOM
OLINOKK 3a/laHus, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obbeme Ge3
He B 06Beme, HO
d BBHINIOJIHEH | HeJ0YeToB
TOJTHOM HEKOTOpbIe
HeJloueTaMH | bl BCe
obbeme C
3a/]aHus B
HeZloueTaMu
TI0THOM
obbeme
Nwmeetcs
OTtcyTcTBUE IIpogemonc [IpogemoHC
MHHHUMaJ/IbH IMposeMoHC
6a30BbIX IIpu perieHNM o TPUPOBaHBI TPHUPOBaHBI
bl Habop TPUPOBAHBI ITposeMoHCTp
HAaBBIKOB. CTaH/APTHBIX 6a3zoBble HaBBIKK
HaBBLIKOB 6a3oBbIe HpOBaH
HeBO3MO>KHOCTb 3a7jay He HaBbIKH TIpU TIpx N
ISt HAaBBIKH TIpY TBOPYECKHI
OLIeHUTb Ha/jMure | NpOJEeMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust peleHnn MOZIXO/, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZIapTHBI HecTaHjapT
CTaHZAPTHBI CTaHJaPTHBI PeILLEeHHI0
BCJIE[ICTBHE HaBbIKH. VIMenn X 3a/ja4 ¢ HBIX 3aj1au
X 337a4 C X 3a7a4 6e3 HeCTaH/apTHBI
OTKasa MecTo rpy6bie HEKOTOPbIM 6e3
HEKOTOPBIM ommboK 1 X 33714y
o0yuaroierocst OT | OmubKu u o1mboK u
u HeZloueToB
OTBeTa HeJloueTaMu HeJJoueToB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
All the competencies (parts of competencies) to be developed within the discipline have
outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.
excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",
pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",
good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",
satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.
unsatisfactory At least one competency has been developed at the "unsatisfactory" level.
fail —
poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Control work) to assess the development of the
competency [1K-8



-- Given numbers start, count and end, build a list that starts
-- with count copies of start and ends with end.

-- Use recursion and the : operator to build the list.

-- Examples:
-- buildList 1 52 ==>[1,1,1,1,1,2]
-- buildList 7 0 3 ==>[3]

buildList :: Int -> Int -> Int -> [Int]
buildList start count end = undefined

Assessment criteria (assessment tool — Control work)

Grade Assessment criteria

Bce 3aiauu peliieHbl TIOIHOCTBIO WM PellieHre 3ajau 000CHOBAHO, HO [IOMYIIEHbI OT/Ie/TbHbIe
ass
P OLLIMOKM.

fail ~ 3ajmauu He pellleHbl UK Ce/laH TOBKO TIEPBBIN 3Tall B PeIIeHUH 3a/au.

6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHHUIIIMHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. JlunoBaua M. M3yuaii Haskell Bo umst jo6pa! : MoHorpadwst / JIunoaua M. - Mocksa : JIMK-nipecc,
2023. - 492 c. - ISBN 978-5-89818-338-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878899&idb=0.

[ononHuTenbHas mureparypa:

1. Aymkun P.B. ®yHK1MOHanbHOe nporpaMMupoBaHue Ha sisbike Haskell : Monorpadus / Jyuikus P.B. -
Mockga : IMK-npecc, 2016. - 608 c. - ISBN 978-5-97060-362-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=868796&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-peCypChl (B COOTBETCTBUH C COJiepKaHUeM IUCIUTTAHBI):

The Haskell Language. URL: https://www.haskell.org.

Haskell standard library. URL: https://hackage.haskell.org/package/base.

Haskell 2010 language standard. URL: https://www.haskell.org/onlinereport/haskell2010.

Haskell Wiki. URL: https://wiki.haskell.org/Haskell.

Tour of the Haskell Syntax. URL: http://www.cse.chalmers.se/edu/year/2014/course/TDA452/haskell-
syntax.html.

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHUe JUCHUIIMHBI (MOY /1)

YueOHble ayIUTOPUM [I/is TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MPOrpaMMOM, OCHAIl|eHbl MY/JIbTUMEJUHHBIM 000pyJOBaHHEM (TPOEKTOP, 3KpaH), TeXHUUECKUMH



CpeacTBaMun O6yq8HI/IH, KOMITbIOTEPAMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noArotoBKy/crieriianbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Author(s): Makapos EBrenuii MapaToBuu.
ITporpamma ofj06peHa Ha 3acelaHUU MEeTOIUUeCKOUM Komuccuu ot 13.12.2023, ipotokon Ne 3.
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