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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuymnvza 51.0.06 ®yHKIMOHAIBHOE MPOrpaMMHUPOBAHNE OTHOCUTCS K 00s13aTe/TbHOM UacTh
oOpa3zoBare/ibHO MTPOTPaMMBbI.

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

passusamb
cucmemHoe u
npukiadHoe
npozpammHoe
obecneueHue, HO8ble
UH(OPMAYUOHHbIE
mexHo02UU HA
OCHOBe aHau3a
COBPEeMEHHO20
COCMOSHUS HAYKU U
UH(POPMAYUOHHbIX
mexHonoeutl, u
ynpaeasimb makoti
akenayamayueti u
paspabomkoti 8
obaacmu
npogeccuoHanbHoU
dessmeabHOCMU

HAyKu U HpOPMAYUOHHbIX
mexHonoeutl 8 obaacmu
npogeccuoHabHoU
desimesnbHOCMU

IIK-3.2: Ymeem npumeHsamb
HABbIKU NPOeKMUPOBAHUs U
paspabomku u pazeumus UT-
peueHull Ha OCHO8e aHaNU3a
COB8peMEHHO20 COCMOSIHUS
HAyKu U UHGOPMAYUOHHBIX
mexHosoeuil 8 obaacmu
npogeccuoHanbHou
desimeabHOCMU

IIK-3.3: Umeem
npakmuyeckuil onbim
ynpaeneHusi pazpabomkoli u
paszeumuem UT-pewenutl Ha
OCHOBe aHanu3a
COBPEMeHHO20 COCMOSHUS
HAyKU U UHGOPMAYUOHHBIX
mexHosoe2uil 8 obaacmu
npogeccuoHanbHoli

desimenbHOCMU

napaouembl (pyHKYUOHANLHO2O
Npo2pamMupoB8aHust, ee Mecno 8
cospemeHHOll npoepamMmHoLll
UHJICeHepuu. 3Hamb cnocodbl
pazpabomku ITO Ha s3biKe
Haskell. 3namb cunmakcuc u
OCHOBHble KOHCMPYKYUU S13bIKA
Haskell.

IIK-3.2:

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-3.3:

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

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-3: Cnocobex IIK-3.1: 3Haem ocHogbl UT u  |I1IK-3.1: Tecm
Kcnjiyamuposamb, umMeem HABbIKU AHAAU3A 3Hamb ocobeHHoCcmu, 3adaHus 3quém:
paspabambigams u C08PEeMEHHO20 COCMOSIHUA npeumyujecmea u HedoCmamku KonmposbHas paoma




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 - Test) to assess the development of the competency
I1K-3:

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

BiasieHrie 0CHOBHBIM M [IOTIOJIHUTE/IHBIM MaTepHaOM JOCTaTOUHOE WU C He3HAUUTe/TbHBIMU
pass ommbkamu u norpemrHoctsMu. Knowledge of the basic and additional material is sufficient or with
minor errors and mistakes.

Bnasenve matepuanioM, HEOOXOAUMBIM T10 JaHHOMY TIpeMeTy, HegoctatouHo. Knowledge of the

fail . . . e .
material required for this subject is insufficient.

5.1.2 Model assignments (assessment tool - Assignments) to assess the development of the
competency I1K-3:

-- 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

3&1,[[8‘{8 pelieHa MoJ/JIHOCTBIO WKW pellleHa OCHOBHAA 4YaCTh 3a/lauM, WM 3a[a4ad pellieHa C HejoUeTaMu.

pass  The problem is solved completely, or the main part of the problem is solved, or the problem is solved
with some shortcomings.
fail 3azaua He pellieHa WK CJie/laH TOJIbKO NepBbId 5Tan pelieHus 3agayd. The problem has not been

solved or only the first stage of solving the problem has been completed.

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

certification
IIIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI
Yposen
b
chopmu Hey/0B/IETBOD YAOBJIETBO O4YeHb
N/I0X0 X0poIIo OT/IMYHO TPeBOCX0/JHO
POBaHH HUTEe/JbHO PHTe/NbHO Xopo1iio
oCTH
KoMIeT
eHIUH
(uHAMK
aTropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHus
KoMIeT
eHIMi1)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o N 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obeme YpoBeHb
TeopeTH4ecKoro ) obbeme, ’ 3HaHUi B
YpoBens COOTBETCTBY YpoBenb
Marepuara. o JIOMYCTUMBI | COOTBETCTBY obnewme, .
3HaHUI HIDKe ” Io11eM 3HaHUI B
HeBo3MO>KHOCTb 1 ypoBeHb I0I1leM COOTBETCTB
MHHUMa/bHBIX . rporpaMme obbeme,
3HaHUS | OLIEHWUTH IOJHOTY - 3HaHUH. rporpaMme yIolieM
o TpeboBaHUH. MOATOTOBKU TIpeBbILIAOLIle
3HaHUI [HomyiieHo TOATOTOBKH riporpamMme
Nwmenu mecTo . JonyieHo M IIpOrpammy
BCJ/Ie/ICTBHE MHOTO . HormymeHo TIOJITOTOBK
rpyObie omubKu HECKOJIbKO TOATOTOBKHU.
OTKa3sa HerpyObIx HECKOJIbKO u. Ommnbok
HecylIecTe
oOyuaroiierocst ot omb0ok HerpyObIx HHELX HeT.
OTBeTa omb0ok
ommboK
Ymenus | OtcyTcTBHE I1pu pelenuu IIpogemonc | Ilpomemonc | Ilposemonc | Ilpomemonc | IIpogemMoHCTp




TPUPOBaHbI
BCE
TPUPOBaAHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEHWSI.
OCHOBHBIE OCHOBHbIE
OCHOBHbIE PetrieHb! HpPOBaHbI BCe
YMEHUSI. YMeHUSI.
MHHUMAJIbHBIX yMeHUSI. BCE OCHOBHbIE
o CTaH/lapTHBIX Peruiens! Peruens! Bce
YMEHHH. PeliieHbl Bce | OCHOBHBIE yMeHHUsI.
3azay He THUIOBbIE OCHOBHbIE
HeB03MO>XHOCTh OCHOBHbIe 3aj1auu C PeliieHn! Bce
MPOJIEMOHCTPUDP | 3a/laud C 3a7auul C
OLIeHUThb Ha/luuue 3ajiaun. OTZEeNbHbIM | OCHOBHBIE
N OBaHbI HerpyObIMH | HerpyObIMU
YMEHUH BbirnosnHeHs! | U 3ajiaun.
OCHOBHbIE ommbKamM#. | OIIMOKaMH.
BCJ/Ie/ICTBHE BCe 33/IaHUs1 | HECYIIeCTB | BbIMmoHeHbI
yMeHus. ViMenu | BeimosnHeHsl | BbinosiHeHb!
OTKa3za B TIOJTHOM €HHBIMH BCe 3a/IaHus, B
MecTo rpy0Oble BCE BCe 3a/laHusl
obyuaroiierocst ot obbeMe, HO | HefoyeTaM | TIOJTHOM
OLIMOKH 3a[laHuis, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obneme Oe3
He B obneMe, HO
c BBITIOJTHEH HeJJ0YeTOB
TIO/THOM HEKOTOpbIe
HeJoYeTaMH | bl BCe
obbeme d
3a/laHuist B
He/loueTaMu
TI0/THOM
obBeme
Nmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHC
MWHUMaJIbH IIpomemoHc
6a30BbIX Ipu perieHun o TPUPOBaHbI TPUPOBaHbI
bl Habop TPUPOBaHbI ITpogemMoHCTp
HaBBIKOB. CTaH/JAPTHBIX 6a3oBbie HaBBIKU
HaBLIKOB 6a3oBbIe WpOBaH
HeB03MOXXHOCTh 3azau He HaBBIKH TIPH npu .
st HaBBIKU TIPH TBOPYECKUI
OLIEHUTD Ha/lIMuKe | MPOJIeMOHCTPUD pereHn’ peleHnn
Hapblku perIeHus perIeHnn MOAXOZ K
HaBbIKOB oBaHbI 6a30BbIe CTaHZAPTHBI HeCTaHZapT
CTaH/JaPTHbI CTaH/IapTHEI PpeLeHHI0
BCJIe/ICTBHE HaBbIKU. VIMenu X 3a7lau C HBIX 33714
X 3a/au C X 3a7a4 6e3 HECTaH/IapTHBI
OTKa3sa MecTo rpy6Oble HEKOTOPBIM 6e3
HEKOTOPBIM o1IMOOoK U X 3a/1a4
oOyuaroiierocst oT | OmubKu u omboK 1
u HE/IOUeTOB
oTBeTa He0ueTaMu He/J0YeTOB
He/0YeTaMu
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-3

-- 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 3aaum peliieHb! MOHOCTBIO WM pellieHre 3a/jau 000CHOBAHO, HO JOMYIIeHbI He3HAUUTEe IbHbIe
pass  ommbku. All problems are solved completely or the solution to the tasks is justified, but minor errors
were made.

3a/laum He pellleHbl WM CJle/laH TOIBKO MepBbIit 3Tar B pellieHUH 3aiau. The problems are not solved

fail or only the first stage has been completed.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. JTuriopaua M. M3yuait Haskell Bo umst mo6pa! : moHorpadwus / JTunoBaua M. - Mockea : [IMK-mipecc,
2023. - 492 c. - ISBN 978-5-89818-338-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878899&idb=0.

[ononHuTebHas TUTEpaTypa:

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

[TporpammHoe o6ecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/leP>KaHUEM IVCIATUIAHBI):

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 ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yUueHUs, KOMITbIOTepaMH.

[TomelijeHyst 7151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
nogrotoBku/crierasbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

ABTopbl: MakapoB EBrennii Maparosuu.
ITporpamma o/j00peHa Ha 3acelaHUU MeTouueCcKou komuccuu ot 02.12.2024, npotokon Ne 5.
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