degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: QyHKIMOHATIBHOE IPOrPAMMHPOBAHHE
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Co3bIkuH, KaH]l. TEXH. HayK, JOLIEHT

[Iporpamma obcyxieHa Ha 3acefJaHuy BBICIIEH MIKOJBI TporpaMMHoil naxkenepun MOTU - Anpekc 17.03.2023



AHHOTANMA

Kypc mocssimieH 3HaKOMCTBY ¢ (PyHKIMOHAJIBHOW MapaaurMoil NpOrpaMMHPOBAHHS B OOIIEM U C SI3BIKOM
nporpammuposanusi Haskell B wactHocTn. Haskell siBisieTcst SiI36IKOM C BBICOKOM TEOPETHUECKOW HATpY3KOM,
9TO 3acTaBisieT OOYyYalOIIMXCS AaKTHBHO HCIIONB30BaTh aOCTPAKTHOE MBIIUICHHE C OJHOW CTOPOHBI, M HE
3a0bIBaTh OCHOBBI — C JPYrod. 37iech HAXOMAT NPUIOKEHUE WJEH, OCBELIaeMble B Kypce MaTeMaTHYeCKON
JIOTHKH, YTO CIIOCOOCTBYET YKPEIUICHUIO H3y4aeMOr0 MapauIeIbHO TEOPETHYECKOTO MaTepHaa.

1. leau u 3apauu

Meap AUCUMNIMHBI

- 3HAKOMCTBO CTYIEHTOB C OCHOBAMH M MeTOJaMH (YHKUMOHAJIBHOTO MNPOrPaMMHPOBAaHUS U
BBIPA0OTKY NMPAKTUYECKUX HABBIKOB IPUMEHEHUS 3THX 3HAHUI.

3agauu AUCHMIIHHBI
. U3JI0)KCHHE OCHOBHBIX IPUHIMIIOB (DPYHKIMOHAJIBHOTO TPOrPaMMHUPOBAHUS, UX OCHOBHBIX
MIPUMEHEHHUI B COBPEMEHHOM IIPOIPaMMHPOBAHNH;

* IPEelOCTaBJIECHUE CTYAECHTY OPUEHTUPOB Ul JaJbHENIIEr0 CaMOCTOATEIBHOTO U3yUEHUS OTAEIbHbBIX
BOIIPOCOB B CIECUUAIM3MPOBAHHBIX pasfefiaXx MaTeMaTHYeCKOW JIOTMKH M (PyHKIHOHAJIBHOTO
[IPOrpaMMUPOBAHUS.

2. llepevyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
KPUTHUYECKUHN aHaJN3 U CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
IMPUMEHATh CUCTEMHBIH MMOAXOJ U PELICHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

VYK-2.1 ®opmynupyeT COBOKYHMHOCTh B3aMMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW 1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OXKUJaeMbl€ Pe3yJIbTaThl PEIICHUS TOCTABIEHHBIX 3a7a4

YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs, UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEKTa, BBHIOMpas ONTHUMAJBHBIA CHOCOO ee pelIeHHs,
UCXOZsl U3 NEHCTBYIOLMX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-5 CniocoOeH HHCTAITNPOBATh OIIK-5.1 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
MPOrpaMMHOE U anmaparHoe o0ecredeHue Uisi |HayYHO-TEXHUIECKUX OTYETOB (ITPOEKTOB)
MH()OPMAIIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX
CHCTEM

OIIK-6 Criocoben pa3pabareiBath anroputmel v |{OI1K-6.4  MMeeT  HaBBIKM  NPOTPaMMHUPOBaHUS |
MPOrpaMMBbl, IPUTOAHBIE IS TPAKTUYECKOTO | TECTUPOBAHUS POTPAMMHBIX IPOIYKTOB

UCTIONIb30BaHMs, IPUMEHSATh OCHOBBI
WH(POPMATUKHU U IPOrPAMMHUPOBAHUS K
MPOEKTHPOBAHUIO, KOHCTPYHPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-7.1 OOGnajnaer HaBbIKAMHM CO3JaHUS M BBINOJIHEHUS
OIIK-7 Crioco6GeH NpUMEHATh B IPAKTHYECKOM |TECTOBBIX — CLEHAPUEB  [UIS  BHIABICHUS  OIIMOOK B

JESTENBHOCTH OCHOBHBIE KOHIIETIIINH, MPOrpaMMHOM 00ecIieueHUH
TIPUHITUIIBL, TEOPUH U (DAKTHI, CBSI3aHHBIC C OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B MPOIECCE
MH(pOPMATHKON pa3paboTKu W MpeJyiaraTh METOJbl U HHCTPYMEHTBI JJIsl €T0
ONITUMH3AIUU
[MK-2.1 CnocobeHn ¢opmann3oBaTh W alTrOPUTMU3HPOBATH
IMK-2 Cnocoben popmanuzoBars u MOCTABJICHHYIO 33734y
AJITOPUTMHU3UPOBATH ITOCTABJICHHYIO 3a7a4y [1IK-2.2 Bnameer meromaMu U nprueMaMu (popMalTH3aiid U

aJITOPUTMHU3ALINY 33]1a4d




[IK-3.3 YMeer uznarate OCHOBHbBIE€ TIPHUHIIUIIBI TOCTPOESHUS
U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI
[MK-3 CriocoGeH mpoeKTUpoBarh, W CpelICTBA MPOEKTUPOBAHUS MPOTPAMMHOTO OOECIIeUeHUs,
pa3pabarbiBaTh, HHTETPUPOBATH, IPOBEPATH HA |METONONIOTMH Pa3pabdOTKH HPOrPaMMHOIO OOECIEYEHHS H
paboTOCIOCOOHOCTH MPOrpaMMHOE TEXHOJIOTUH ITPOTPAMMHUPOBAHUS
o0ecrnieyeHue [MK-3.2 YMeeT BBIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
* poib PYHKIHOHAITHHOTO IPOTPAMMHUPOBAHUS B PEIICHUN3a/1a9 UCKYCCTBEHHOTO WHTEIUIEKTA;
*  CYUICCTBYIOIIUN HAOOPHl MHCTPYMEHTAJBHBIX CPEACTB (PYHKIMOHAIHHOTO MPOrpPaMMHPOBAHUS, a
TaKXe TEHACHUUU U NEPCIEKTUBBI UX PA3BUTHS;
* TEopHs U MpaKTHKa JIMO1a — UCUHUCIICHUH.
YMETh:
. paspabarbiBaTh MPOTPAMMHBIE TPUJIOKEHUS IS pEIIeHWs TIOCTaBIECHHBIX 3a7ad Ha
(YHKIIMOHATILHOM SI3bIKE TIPOTPAMMUPOBAHUS;
* pa3pabaThIBaTh AITOPUTMBI PEIICHUS 33]1ad 11 (DyHKIIMOHAIEHOTO MPOTPaMMHUPOBAHUSL.
BJIAJICTh:
* AKTyaJlbHBIMH 3HAHUSMU B 00JIaCTH ()YHKITMOHAIHLHOTO MPOTrPAMMHPOBAHMUS;
* 3HaHUSIMH OCHOB JIIMO/Ia — UCUUCIICHUIA;
* HaBbIikamMu 10 MPUMEHEHHIO JIAMO/1a - UICUUCIICHHS KaK S3bIKa IPOrPaMMHUPOBAHNS,
* HaBbikamu B OCHOBax OOBEKTHO-OPHEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS B (YHKIMOHATHHOM
NpOrpaMMUPOBAHUH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 JIamOpa-ucunciaenue 2 2 4
2 Pexypcus. Penyxkius 4 4 4
3 IIpocro TUIIM3UPOBAHHOE ) ) 4
nsIMO1a-UCUnCIIeHHE
4 Bgenenue B Haskell 2 2 4
5 [Iporpammuposanue Ha si3bike Haskell 4 4 4
6 ATTUIMKaTUBHBIE PYHKTOPHI M CBEPTKH 2 2 5
7 MoHnanb! 6 6 5
8 BriBog Tumon 4 4 6
9 [TapameTpuyHOCTH 2 2 6
10 Yucto  (QyHKIMOHAIBHBIE  CTPYKTYpHI ) ’ 6
TaHHBIX
Htoro gacos 30 30 48
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 5 (Ocennuii)
1. JIamOpa-ucuncnenue

JIsamOna-ncuncnenne. POyHKIMOHAIBPHOE VS HMIIEPAaTHBHOE IporpaMMHpoBaHue. Benenue B
A-ucuucnenue. [loncranoBka u npeodpazoBanus. PaciimpeHus: 4ucToro A-UCUUCICHUSI.

2. Pexypcus. Penykius

Pexypcus. Penykuus: Teopema o HemonBuxHOH Touke. Penexcel m HopmanbHas ¢opma. Teopema
Uépua-Poccepa. Crpareruu peayKiuu.

3. IIpocTo TUNIM3UPOBAaHHOE JIIMO1a-HCUHCIICHHE

[Ipocto TtumumsumpoBanHoe nsiMOAa-ucuucienue: Ilonarne Tumna. IIpocto THUMHM3MpPOBaHHOE
A-ucuucnenue. @opmanusm cucteM A—. CBoiicTBa A—.

4. Beenenue B Haskell

Beenenne B Haskell: f3sik Haskell. OcnoBbl mporpammupoBanus. basoBbie Tumbl. Cucrtema
Moayiei. OnepaTops! ¥ CEUSHHUS.

5. llporpammupoBanue Ha sizbike Haskell

[Iporpammuposanune Ha si3bike Haskell: JlennBocTh U cTporocth. AnreOpandecKue TUIBI JaHHBIX U
corocTasieHue ¢ oopasuom. Criucku u pabora ¢ HUMH.

Cuctema tunos Haskell: Buner monmumopdusma. Kmaccer tunos. CranpgapTHble KiacChl THIIOB.
Peanuzanus Ki1accoB THUIIOB.

6. AnmnukatuBHbIE (DYHKTOPBI U CBEPTKU

AnmnukatuBHble GyHKTOpel M cBEPTKU: Dynkropel. Kmacc tunos Pointed. AmnmimkaTtuBHBIE
¢ynkropel. Kiacc tumoB Traversable. CeE€prku. Monounsl. Knace tumoB Foldable. CpoiictBo
ciusiaus anst foldr.

7. Monansl

Mownansi:Knace tummoB Monad. Monaja Maybe. Criricok kak MOHAIa.
Ucnonb3oBanne monan: Kinacc TunoB Monad. Monana Maybe. Criucok kak MoHaa.

Tpancpopmepsl monaa:Monounsl, Alternative, MonadPlus. MynsTunapamerpuueckue Kiacchl
tumnoB. MoHazkl ¢ 00padoTkoi omrbok. Tpanchopmepsl MOHA.

&. BeiBog THIios

Beieoj tumioB: [maBusiii Tun. [lojcranoBka tumna u yaudukanus. Teopema Xunmn-MutHepa.
[Momumopdubie cucrembl THMOB: CunbHBIdA u  cnabbiii  nmonuMopdusm.  Let-monmmmopdusm.
[Honmumopdu3M BHICIIMX paHTOB. YHUBEpCcaIbHbIE a0CTpaKUus U NpuMeHeHne. IMnpennkaTuBHOCTb.
CwipHast Hopmanu3anus. [IporpamMmmupoBanue B nonuMopdHbIx cucremax. Cucrema ¢ 3aBUCHMBIMU
tunamu. CemeicTBa TUNOB. Buapl 17151 ceMeiCcTB TUTOB. THIT 3aBUCUMOTO IPOU3BEICHHSL.

9. IlapameTpUYHOCTH

[Tapamerpuynocts: [lapaMeTpuuHOCTD Kak CBOMCTBO MoauMopdHbIX cucteM. Teopema Peitnonbica.
CB0OOIHBIE TEOPEMBI [T TOTUMOP(HBIX THIIOB.



10. Yncro (hyHKIIMOHATIBHBIE CTPYKTYPBI JAHHBIX

YucTto (QyHKIMOHAIBHBIE CTPYKTYpPbl JaHHBIX: 3umIepbl. AnreOpa M aHanu3 3unmepos. JIMH3BI U
npu3Mel. I1onb30BaTeNbCKUE JTUHBHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOXMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

* TIPOEKTOP C BO3MOKHOCTBIO noaximroderus yepe3 HDMI w/unu VGA);
* nocka ¢ Menom uinu whiteboard ¢ dutomactepamuy;
* KOMIIBIOTEPHBIH Ki1acc, ocHameHHbie [I[9BM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBegenue B nporpaMMupoBaHue , DIEKTPOH. Bepcus med. myonukauuu / U. YO. baxxenosa, B. A.
CyxomnuH. — Mocksa, UHTYUT, 2016

2. ITarTepHbI TpoeKkTUpOBaHUs, [yuebd. mocodue ais By3os] / Op. @pumen, O, Opumen . —
Canxkr-IlerepOypr, [Tutep, 2017.— URL: https://ibooks.ru/bookshelf/354827/reading (nara
obpamenuns: 26.11.2020). - [Tonusiii Texet (Pexxum nocryna : u3 cetu MOTU / YnaneHnusiit goctym)

3. ®ynkimoHanbpHOE porpamMmmupoBanue [Tekct] : [yue6. mocobue s By3oB] / A. @un, 1.
Xappucos ; nep. ¢ aurit. M. B. T'opbatoBoii [u ap.] ; mox pea. B. A. T'opbarosa .— M. : Mup, 1993 .—
638 c.

Pexomennyemas nureparypa 1 Jisi CAMOCTOSTENIbHOTO U3YUEHHUS:

- Barendregt, H., Dekkers, W., Statman, R. Lambda calculus with types. — Cambridge University Press,
2013.

JomnonHutenbsHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

SimonPeytonJones (editor), Haskell 98 LanguageandLibraries (TheRevisedReport)
JohnHughes, IntroductiontoProgramminginHaskell, www.cs.chalmers.se/~rjmh
PaulHudak, JohnPeterson, Joseph H. Fasel , A GentleIntroductiontoHaskell 98
CordeliaHall, JohnHugs, ThelittleHaskeller

. PhilipWadler, Monadsforfunctionalprogramming, DepartmentofComputingScience,
UniversityofGlasgow

M

6. AllAboutMonads , http://www.nomaware.com/monads/html/
7. EmeryBerger , FP + OOP = Haskell, DepartmentofComputerScience, TheUniversityofTexasatAustin

8. RexPage, TwoDozenShortLessonsinHaskell, a participatorytextbookonfunctionalprogramming,
SchoolofComputerScience, UniversityofOklahoma

9. DamirMedak, GerhardNavratil, Haskell-Tutorial,
InstituteforGeoinformationTechnicalUniversity Vienna

10. I'maBnas crpanuna si3pika Haskell, http://haskell.org.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He Tpebyercs

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyneHT, M3y4aolUuii IUCHUIUIMHY, AOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJDKEH HayYUThCS MPUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpHUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

* YTECHHUE U KOHCIIEKTHPOBaHHUE PEKOMEHIOBAHHOMU JINTEPATYPHI;

*  mpopaboTKy y4ueOHOro marepuana (IO KOHCIIEKTaM JIEKI[MH, y4eOHOW M Hay4dHOH JuTeparype),
MOATOTOBKY OTBETOB HA BOIPOCH, INpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

* TIOATOTOBKY K MU dEpeHIIUAIEHOMY 3a4EeTy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTy/eHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamiaThcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aMMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ormpenenser
OXKUJaeMbl€ Pe3yJIbTaThl PEIICHUS TOCTABIEHHBIX 3a7a4

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBHIOMpas ONTHUMAJbHBIH CHOCOO ee pelIeHHUs,
UCXOAsl U3 NEHCTBYIOIIUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-5 CniocoOeH HHCTAITNPOBATh OIIK-5.1 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
MPOrpaMMHOE U anmaparHoe o0ecredeHue Uisi |HayYHO-TEXHUIECKUX OTYETOB (ITPOEKTOB)
MH()OPMAIIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX
CHCTEM

OIIK-6 Criocoben pa3pabareiBath anroputmel v |OI1K-6.4  MMeeT  HaBBIKM  NPOTPaMMHUPOBaHUS |
MPOrpaMMBbl, IPUTOAHBIE IS TPAKTUYECKOTO | TECTUPOBAHUS MPOTPAMMHBIX IPOIYKTOB

UCTIONIb30BaHMs, IPUMEHATh OCHOBBI
WH(POPMATUKHU U IPOrPaMMHUPOBAHUS K
MPOEKTHPOBAHUIO, KOHCTPYHPOBAHUIO U
TECTUPOBAHMIO IPOIPAMMHBIX ITPOAYKTOB

OIIK-7.1 OOGnajnaer HaBbIKAMHM CO3JAHUS M BBINOIHEHUS
OIIK-7 Crioco6GeH NpUMEHATH B IPAKTHYECKOM |TECTOBBIX ~ CLEHAPUEB U BHIABICHUS  OIIMOOK B

JESATENbHOCTH OCHOBHBIE KOHIIETIIINH, MPOrpaMMHOM 00ecIieueHUH
TIPUHITUIIBL, TEOPUH U (DAKTHI, CBSI3aHHBIC C OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B TMPOIECCE
MH()OPMATHKON pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI ISl €T0
ONITHUMH3AIUU
[MK-2.1 CnocobeHn ¢opmann3oBaTh W alTrOPUTMU3HPOBATH
[MK-2 Cnocoben popmanuzoBars u MOCTABJICHHYIO 33734y
JITOPUTMHU3UPOBATH ITOCTABJICHHYIO 3a7a4y [1IK-2.2 Bnameer meromamMu U mprueMaMu (popMalTd3aiid U

aJITOPUTMHU3ALINY 33]1a4d

[IK-3.3 YMeer uznarate OCHOBHbBIE€ PHUHIIUIBI TOCTPOESHUS
U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI

[MK-3 CriocoGeH mpoeKTUpoBarh, W CpelICTBA MPOEKTUPOBAHUS MPOTPAMMHOTO OOECIIeUeHUs,

pa3pabarbiBaTh, HHTETPUPOBATD, IPOBEPATH HA |METOAOJIOTMH Pa3pabdOTKH HMPOrPaMMHOIO OOECIEYEHHS H

paboTocrocoOHOCTH MPOrpaMMHOE TEXHOJIOTHH MPOTPaMMHUPOBAHUS

obecrnieueHne [IK-3.2 YMeeT BBIOMpaTh SI3BIKK MPOTPAMMHUPOBAHUS IS
HaIlMCaHUsl MPOTPAMMHOTO KOAa C YYE€TOM TEXHHUYECKOTO
3aIaHusI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUINHE « DYHKIIMOHATBLHOE IMPOTPAMMHUPOBAHUEY 00yJaIOIIUHACS JOIKEH:

3HATh:
* poib GYHKIMOHATIHHOTO IPOrPaMMHUPOBAHHUS B PELICHUN3aad HCKYCCTBEHHOTO MHTEJICKTA;
*  CYyLIECTBYIOUIMH HAOOPbI MHCTPYMEHTAJIBHBIX CPEACTB (PyHKIIMOHAIBHOTO MPOrPAMMHUPOBAHUS, a
TaK)Ke TEHACHLIUU U MEPCIIEKTUBBI X Pa3BUTHS;
* TEopHs U MPAKTUKA JISIMO/1a — HCUHCIICHHH.
YMeThb:
. paspalarbiBaTh NPOTpaMMHBIC TNPWIOKEHHS MJIs pEIICHUS IOCTaBIEHHBIX 3a7ad Ha
(bYHKIIMOHAJIBHOM S3bIKE IIPOrPaMMHUPOBAHUS;
* paspabaTbiBaTh AJITOPUTMBI PEIICHUs 3a1a4 sl PyHKIHOHAIBHOTO IIPOrpaMMHUPOBAHUSL.
BJa/IeTh:



* AKTyaJbHBIMH 3HaHUSIMU B 00/1aCTH (DYHKIIMOHAJIBHOTO IPOTrPaMMHUPOBAHHUS;

* 3HaHUAMH OCHOB JIIMO/Ia — UCUUCIICHUI;

* HaBbikamu 1o npuMeHeHHIO JIIMO/1a - HCUMCIICHHS KaK S3bIKa IIPOrpaMMHUPOBAHUS;

* HaBbikamu B OCHOBax OOBEKTHO-OPHEHTHPOBAHHOTO MPOTrPaMMHUPOBaHHS B (PYHKIHOHAIHHOM
[IPOrpaMMUPOBAHUU.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpoC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1) KomOunaropel. DyHKIMM HECKOJIBKUX TIEPEMEHHBIX, KappupoBaHue. llojcraHoBKa, lemMma
MOJICTAHOBKHU.

2)  Bera-mpeoOpa3oBanme. OIta-npeoOpa3oBaHue. PacmmpeHne 4YHCTOro JIIMOIa-HCUHCIICHHS:
JenbTa-mpeodpa3zoBaHue.

3) Teopema o HEMOJABMXXHOW TO4YKe, Y-komOuHarop. Pemekchl. OnmHomaroBas W MHOTOIIAroBas
penykuus. Hopmanenas ¢popma. Penqykunonnsie rpadsor.

4) Teopema Uépua-Poccepa. CnenctBusi: penynupyeMoCcTsh K HOPMaJIbHOW (opMe, €TUHCTBEHHOCTD
HOpMAaITbHOU (hOPMBL.

5) Crparerun penykuuu. Teopema o HOpmamu3anuu. MexaHH3MbI BBI30Ba B (DYHKIIMOHAJIBHBIX
SI3BIKAX.

6) Poinb THMOB B s13p1Kax nporpamMmmupoBanus. [lpearepmel. YTBepxkaeHus o Tunu3aunu. KoHTEKCTHI.

7) IlpaBuna Tunuzauuu o Kappu u no Yepuy. Jepenrs BoiBoAa TUMOB. CBONCTBAa THIIM3UPOBAHHOTO
nsmoa-ucuncnenus. Cesa3b Mexay cucreMamu Kappu u Uépua.

8) Ipobnemsl paspemmmoctu. CunbHas u ciabas Hopmanu3anus. CoorBerctBue Kappu-I'oBapna.

9) Crannapt s3pika. Kommusitop GHC. UaTtepniperatop GHCi. Hoogle. CesizsiBanue. Koguposanue
¢ynkuuii. Pekypceust.

10) OcHoBHBIE CHHTaKCHYECKUE KOHCTPYKIMU. Cuctema Moayieil.

11) YactuuHoe npuMeHeHne, KappupoBanue. UH(UKCHBIE OnlepaTophl, ceueHus. becToueuHslil CTHIIb.
12) Ommbku. OcHoBanue. Ctporue u Hectporue (GyHKUWH. JIGHMBOE M IHEPTUYHOE HCIOJIHEHUE.
DyHKIHS seq.

13) Anrebpanueckue THIBI TaHHBIX. CoMocTaBiIeHne ¢ 00pa3oM, ero CeMaHTHKA.

14) O6bsiBneHus type 1 newtype. MeTKH MOJICH.

15) [MapameTpudeckuii u crienuanbHbli monuMopdusM. Kiaccel THmoB. OObSBICHUS MPENCTaBUTENCH
(instance declaration). [Tpumep: knaccet Eq u Ord.

16) Omnepartopsl HaJ TUIIAMH Kak MapaMeTpsl B ornipeneseHun kinacca. Kimace tunos Functor.
17) Peanu3arus K1accoB THIIOB.

18) 3akonsl ans ¢ynkropoB. Knacc TtumoB Applicative u ero mnpencraBurenu. [Ba cmocoba
OOBSIBIICHHSI CITUCKA allTUTMKAaTUBHBIM QyHKTOpOoM. Kiace Alternative.

19) Monowunsr. [lpeacraBurenu kinacca TumoB Monoid.

20) Céprku criuckoB. [IpaBas u neBast cBEPTKU. JIeHUBbIE U SHEPTUUHBIE BEPCUH CBEPTOK.
21) Knacc tunos Foldable.

22) Monagsl. Kitacc TumoB Monad. [Tpumep: Mmonana Identity.

23) 3akonbl kiacca TuoB Monad. do-HoTarus.

24) Monana Maybe: BbIYHCIICHHUSI, KOTOPBIE MOTYT 3aBEPIIUTHLCS HEyIadeH.

25) Monaza ciMcKa: BBIYMCICHHS CO MHOKECTBEHHBIMU PE3ylbTaTaMH.

26) Boa-BeIBOI B UKHCTHIX s3biKaxX. MoHaza [0O. B3aumopeiictue ¢ (aiinoBoii cuctemoir. MoHa BT yist
3aIlMCH B JIOT, YTCHHUS U3 BHEIIHETO OKPYKEHHUS U paOOTHI C I3MEHAEMbIM cocTosiHueM: Reader, Writer,
State.

27) Knacc Alternative. Ilapceps! perynsipubix Beipaxkennid. Kimacc MonadPlus.

28) Monana Error: BeluncieHne, KOTOPOE MOXKET BbI3BaTh UCKIIIOUCHHE.

29) Monagna Cont: ynpaBieHU€E MOPSIKOM BBIYHCICHUH.

30) [Ipobnema koMOMHUPOBaHUS MOHaIN4YEeCKUX 3PdexToB. Tpanchopmepsl MOHA.



31) BeiBog tumnos. I maBHbI# (Hanbosee o0mumii) Trn. CBOWCTBA MOACTAHOBKH THIIOB.

32) Komno3utiys moacTaHOBOK.

33) Yauduxkarop, Teopema yHuUKanuu. [1aBHas napa. AnroputM XuHamu-MunHepa.

34) Cunbnblii u cnabbiii nmomumopdusMm. Let-momumopdusm. Ilomumopdusm BBICIIMX PaHIOB.

VHuBepcanbHble aOcTpakius u npuMeHenue. MwmmpenukartuBHocTh. CHIIbHAsS HOpMasIM3allys.
[IporpammupoBanre B mOIUMOPQHBIX CUCTEMAX.

35) Cucrema c 3aBucuMbiMu TUIaMu. CemelicTBa TUIIOB. Buabl a1 cemelicTB TUIIOB. THIT 3aBUCUMOTO
[IPOU3BEICHHUS.

36) IlapaMeTpUYHOCTH KaK CBOWCTBO MOMUMOPQHBIX cuicTteM. Teopema PeiiHonbaca. CBoOOmHBIC
TEOpPEMBI AJIsl TOMUMOP(HBIX THUIIOB.

37) Heusmensiemble CTPYKTYPBI JAHHBIX U 3QGEKTUBHBIC alTOPUTMBI A7 HUX. PoJb ieHuBOCTH.

38) AMMOPTH3MPOBaHHAS CIIOKHOCTh. 3unmnepsl. CUCOK ¢ mpou3BoiIbHBIM foctynoM (flexible array).

[Tpumeps! OuIETOB:

buer Nel

1. Teopema O HENmOABMXHOW TOYKe, Y-koMOuHaTop. Pemexcel. OmHomaroBas M MHOTOIIArOBas
pemyKIHMsL.

2. HemsmensiemMble CTPYKTYpPBI IaHHBIX U 3QQEKTHBHBIC aJTOPUTMBI JIJTSI HUX.

buner No2

1. KomOunaropbl. DyHKIMM HECKOJIBKMX II€pEMEHHBIX, KappupoBaHue. lloncraHoBka, jeMma
MTOJICTAHOBKH.

2. IlapamMeTpH4HOCTh KakK CBOMCTBO mNoauMopdubIX cucteM. Teopema Peiinonmpaca. CBoOoanble
TEOPEMBI AJIsl TOTUMOP(HBIX THIIOB.

Kpurepun onennBanus

Bo Bpems cemecTpa CTYyACHTHI BBINIOJNHSIOT JOCTaTOYHO IPAKTUUECKUX 33JaHUi. 3a CIeaHHOE
3ajaHre oHM moinydatoT or 1 mo 10 OammoB, 3a HecmemanHoe - -10 OamioB. CTygeHTHI C
OTPULIATENILHBIM PE3yJbTAaTOM HE JOIycKaroTcs K 3adery 20% obnamareseil TONMOBBIX PE3yJIbTaToB
MONy4aroT «aBromar - 10 6amioB. GuHanbHBIN 0ai hopMHUpyeTcs U3 JIByX dacTei. 3a caMo 3ajjaHue
CTYACHT MOXeT moiy4uTh oT 0 1o 5 6aymio. U 3a cBoro paboTy B TedeHHE ceMecTpa OH moiy4daeT ot 0
10 5 6ainos no opmynie (((cymma 6aios/MakcuMalbHOE yrciio 6amioB) + 0.2) x 5.).

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

BperI OPpOBCACHUA ,I[I/I(b(bepeHLII/IpOBaHHOFO 3a4eTa COCTaBIIICT 2 aKaJICMHNYCCKHUX Jaca.

Bo BpeMsa  IIPOBCACHUA Z[I/I(I)(l)epeHLII/IpOBaHHOFO 3a4yc€Ta 06y‘{aIOH_II/ICC$I MOTYT HOJb30BaThCA
HpOFpaMMOﬁ JUCHMIINIMHBI 1 HCXOJHBIMH TCKCTaMU.



