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1. KpaTkasi xapakTeprucTHKA JUCUMILIHHBI (MOTYJIA)

Pabouas mporpamma aucummiuHbel (Moayiis) «DyHKUHMOHAIBHOE INPOrPaAMMHUPOBAHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepalIbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka wu
KOMIIbIOTEPHBIE HAyKu», NMpoduiab «VCKycCTBEHHBIN MHTEIUIEKT», YTBEPXKIEHHBIH NPHUKA30M
MunucTepcTBa HayKH U BbIcIIero oopasosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017
roja.

N3yuenne aucuuruinHbl (Moayist) » @yHKIIMOHAIBHOE TIPOrPaMMUPOBAHKIE» 00eCIieunBaeT
Oosee mpeickazyeMoe IMOBEAEHHUE, NMPOCTOTY Mapajulean3alMd U BO3MOYKHOCTh (DOPMaJILHOTO
JI0Ka3aTeIbCTBA CBOMCTB MPOTpPaMM, YTO JENIACT €ro KIIYEBBIM MHCTPYMEHTOM B pa3paboTke
Ha/I&KHBIX paclpelleIEHHBIX CUCTeM, OOJIbIIMX AAHHBIX, KOMIMISATOPOB M B aKaJAEMHUYECKHX
UCCIICIOBAaHUAX B 00JIACTHU TEOPUU BBIYUCICHHA.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa30oBaTeibHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoyJib) BKIOYEHA B Y4EOHBIH J1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOGUIb
«McKyCCTBEHHBI WHTEIUIEKT» M BXOIUT B BapuUaTHBHYIO dYacTh bioka 1, dopmupyemyio
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHMI, KaK TUCIUILIMHA TIO BEIOODY.

JucnumimHa (MoyJib) IOCTyIIHA JUIsl u3ydeHus Ha 3 wiu 4 xypee B 6, 7, 8 cemecTtpax Ha
BBIOOp IMOCIJIE YCHEIIHOTO OCBOSHUS AUCHHIUIMH (Moayneil): «MaTemarnueckuid aHanu3. YacTb
1», «Marematuueckuil ananus. Yactb 2» u «JIuneiiHas anreOpa u reomerpus. Yacts 1»,
«JIuneitnas anreOpa u reomerpus. Yacts 2» unm «Marematuueckuit ananus. [IponBUHYTHIN
ypoBeHb. YacTs 1», «MaTemarnueckuii ananus. [IponBunyThii ypoBeHb. HacTs 2» u «JIuHeliHas
anrebpa u reometpusi. [IpoaBunyThiii ypoBeHb. Yacth 1», «JluHeitHas anrebpa u reomeTpusi.
[TponBunyThIi ypoBeHb. HacTh 2» U «3b1k nnporpammupoBanus Python. OcHoBHOI.

Hesb n3yyeHus AUCHMITHHBI (MOYJIs): chOPMUPOBATH y CTYACHTOB (hyHIaMEHTAIBHOE
NOHMMaHWe M MPAKTUYECKHE HAaBBIKM TMPUMEHEHUS (PYHKIMOHAIBHOTO MOJAX0Aa K
IPOTPaAMMHUPOBAHUIO, TTO3BOJISIOIINE HCATh YUCTHIN, MOIJILHBIN H JIETKO MPOBEPSIEMBI KOJI.

3agaun n3y4yeHust IMCHUILTHHBI (MOAYJIST):

— U3y4uTh A-ucuucnenue, tunossie cucrembl (HM, Hindley-Milner, 3aBucruMeble TUTIBI) U
CEeMaHTHUKY YMCTBIX (PyHKIINH;

— OCBOUTH OCHOBHBIE KOHCTPYKIMH (YHKIMOHAIBHBIX SI3BIKOB (KappuUpOBaHHE,
BBICHIME-TIOPSIKOBBIE (DYHKIIMH, PEKYPCHUs, ICHUBOCTb, MOHAIbI, 3 (HEKThI);

— HayyuTbCd IMPOEKTUPOBATh W PEATM30BbIBATH A0CTPAKIMM JaHHBIX 0€3 MOOOYHBIX
3¢ (}EeKTOB, HCIOJIB30BATh TUIM3UPOBAHHbIE OHOIUOTEKM M HWHCTPYMEHTHI CTaTHYECKOM
HPOBEPKH;

— Ppa3BUTh HAaBBIKM  OTJIQAKH, TECTHpPOBaHUS M  (opManbHON  BepUpHKALMU
¢dyHkunoHanbHbIX IporpamMm B coBpeMeHHbIX IDE/REPL (Haskell, OCaml, F#, Scala).

B pe3yabTare 0CBOCHUSA IUCHUILIMHBI (MO1YJIfA) 00YYAKOIIMICS TO0JIKEH:

3Hamy:

— OCHOBBI TEOPUHU KaTerOpUi, YHHBEPCAJIbHON anreOpbl M JUCKPETHOW MaTeMaTUKH:
00BEKTHI, MOP(U3MBI, GPYHKTOPHI, IEKAPTOBO 3AMKHYTHIE KATETOPUU, MOHOUIAJIbHBIE KATETOPUH;
cBi3b ¢  KoHcTpykuusiMu  Haskell  (dyHkTOpBI,  anmiauMKaTUBBI, MOHAJAbI,  JIMH3BI,
QG epeHIMpoBaHuE)

— MpOMBIIUIEHHBIE cTaHAaPThI pa3padboTku Ha Haskell: cucrema Momyneit, HHCTpYMEHTHI
coopku (cabal/stack), best practices opranmzanuu koma, padora ¢ 3ddexkramu, TeCTUpOBAHUE,
npomIMpoBaHe

— cuHTakcuc U 0azoBele koHcTpykiuu Haskell: momumopdusm, ¢yHKmm BeIcIIEro
MOPSI/IKA, JICHWBBIE BBIUMCIICHUS, PEKYPCHs, JOKa3aTeNbCTBA MO MHAYKIMH Ui MPOrpamMM Ha
Haskell
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— HWEepapXui0 CTaHJAPTHBIX KJIACCOB THIIOB: IOJYTPYMIbI, MOHOUIBI, (YHKTOPHI,
amukatuBHbIe GyHKTOPBI, MOHAEI (IO, ST), Traversable, Foldable; nx 3axoHBI U B3aUMOCBSI3H

— TMpOABHHYTHIE TeXHUKH pabotel ¢ tunamu: GADT (untepnperatop STLC,
TUMOOE30MacHbIE MPeoOpa3oBaHUs), CEMEHCTBAa THUIIOB, yTouHsAomme Tumbl (refined),
JI0Ka3aTenbCcTBa ¢ constraint

— KOHIEMIHUU MOHAIHBIX TpaHchHOopMepoB, 3PPEKTOB U KOHKYPEHTHOTO/PEaKTUBHOTO
IPOrpaMMHUPOBAHUS: KOMITO3ULIMSI alIUIMKATUBHBIX (DYHKTOPOB, TpaHC(hOpMEpPBl MOHAJ, tagless
final, effectful, Free-monana, Term-monana, STM, MHOrOIIOTOYHOCTD, reactive-banana;

ymembs:

— pelaTbh HECJIOXKHbIE AJITOPUTMHUYECKHE 3ajjaud B (YHKIMOHAJIBHOM MNapagurMe u
JIOKa3bIBaTh KOPPEKTHOCTh PEIICHHUS: MUCATh PEKypCHUBHBIE W MOMUMOPQHBIE (YHKIHU C
UCIOJIb30BAHUEM CIIMCKOB, aireOpauyecKux THUIOB JaHHBIX, kiaccoB TunoB (Functor,
Applicative, Monad); 0coO3HaHHO IPUMEHSATH JICHUBBIC BHIYUCICHUS;

— CTPOHTH Tapcephl C MOMOIIBIO ANMIUIMKATUBHBIX KOMOWHATOPOB; MCIOIB30BaTh do-
HoTauuio /Ui IO ¥ reHepaTopHbIX BhIPAXKEHUH; UcaTh T'eHepaTopsl ciydyaiiHbix gaHHbIX (I'TICY)
U TECTHI Ha OCHOBE CBOMCTB (property-based testing);

— TMPOEKTUPOBATh NMPOTPAMMBI C HMCHOJB30BaHWEM TpaHchopmepoB Monan (ReaderT +
ExceptT + 10) unu tagless final; mpumensite Oubnuoteky streamly /uist MOTOKOBOM 00pabOTKY;

— peaau30BbIBATb HWHTEPIPETATOPbl MalEHbKUX s3bIKOB ¢ nomoimpio GADT u Free-
MoHazbl; ucnonb3oBate GADT mis tunoGe3omnacHbIX npeoOpa3oBaHuil (Oe30macHble BEKTOPHI,
SQL-3ampocs! uepes reld);

— CaMOCTOATENIEHO Pean30BbIBaTh HEOObIINE MPoeKkThl Ha Haskell: mpumeHaTs TUH3BI
(BbBOJ JlaapxoBeHa) [uis paOOThl € BJIOXKEHHBIMU CTPYKTYpaMu; IHCaTh MHOTI'OIOTOYHbBIE
nporpammel ¢ STM; co3naBaTh mpocThie BEO-CepBEPHI Ha SCOtty;

enademsp:

—  (pyHKIIMOHAJIBHBIM MOJXO/IOM K PELEHHIO 3a/1a4 IPOrpaMMHUPOBAHUS U MAaTEeMATUKU:
HaBBIK (YHKIIMOHAJIBPHOTO MBIIUICHUST W PacCyKIEHUS O MporpaMMmax; IpOBEACHUE
JI0Ka3aTeIbCTB CBOMCTB (YHKUMH MO MHIYKIMH; MOHMMaHME MHOXECTBAa 3HAUE€HUI Tuna u
KOMOMHATOPUKH Ha TUNaxX (OUEKINH);

— MHCTPYMEHTapHUeM  KOMIO3UIMH  3(P(EKTOB:  BBIOOPp  MEXAy  MOHaJHBIMHU
Tpanchopmepamu, tagless final u effectful B 3aBucumocTu ot 3amaum; HacTpoiika >pQeKxToB
(MCKITIOUEHUSI, PECYPCHI, YTEHUE/3aITUCh COCTOSIHUS );

— TEXHUKaMH 00ecIevYeHus TUTI00E30IMacHOCTH Ha YPOBHE KOMITWIISIIIAN: HCIIOJTb30BaHHE
GADT, cemeiicTB Tunos, refined-TunoB u constraint-10ka3aTeabCTB ISl UCKJIIOUEHHS OIINOOK
BPEMEHH BBINIOJIHEHUS (HEMYCThIE CIUCKU, KoppeKTHOCTh SQL-3anmpocos uepes relf);

— MeTOoJaMHM KOHKYPEHTHOI'O M PEakTHUBHOIO MporpaMMHpoBaHMs: oTiaaka livelock B
STM; noctpoenue FRP-cuctem Ha reactive-banana; ucnonb3oBanne Weak u StableName s
paboTHI ¢ yKa3aTeNsIMH U IPEIOTBPALICHUS YTEUEK;

— TIOHHMaHUEM TEOPETUYECKUX OCHOB (TE€OpUs KaTeropuil, yHUBEpcaabHas aaredpa) B ux
NPaKTUYECKOM NPUMEHEHUH K pa3zpaborke Ha Haskell.
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2. IlepeyeHb MJIIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMbie B pe3ylbTaTe OCBOSHHUS IUCHMIUIMHBI (MOIYJS) MpH
IPOBE/ICHUH yUEOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yYarOLIMXCs € eJarorn4ecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PaOOThI 00yUYarOIINXCA:

Kommnerenuus Copep:xanue HNupukatop [epeuens njIaHMpyeMbIX
KOMIIeTeHIIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JMcCUHMILIMHE (MOIYJIIO)
YK-1. Criocoben YK-1.1. 3HaeT MEeTObI TIOMCKA U aHaIu3a
OCYILIECTBIIATH MOUCK, nHpOpPMAaLUH B 001aCTH
KPUTUYECKUH aHANN3 U HCKYCCTBEHHOT'O MHTEJJIEKTa, OCHOBHBIE
CHHTe3 HH(popMauy, IIPUHIMIIBI KPUTUYECKOH OLIEHKH
HIPUMEHSTh CUCTEMHBIH HUCTOYHUKOB HHGOPMALIUH U UX
MOJXOJ TSl peIIeHHUs PENEeBaHTHOCTH.
IIOCTaBJICHHLIX 3aJ1a4 VYK-1.2. YMeeT KpUTUUECKH OLIEHUBATh
HCTOYHUKHU MH(OpMANU U
CHUHTE3UPOBATh AAHHBIC U3 PA3TUYHBIX
WCTOYHMKOB JUIs pelleHus 3a/1ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
aHaJIM3y U PELICHUIO KOMIUIEKCHBIX
pooyeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI €
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyITHPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
noJjy4eHHol nHdopmamu
YK-2. CriocobeH onpeiensTh YK-2.1. 3HaeT ACWCTBYIOIINE PABOBBIE HOPMBI,
KpYT 3aJa4 B paMKax PETYIUPYIOLIUE ACSITEIbHOCTD B
MOCTaBJICHHOH LIeJIN U 001acTH peuIeHus 3a/1a4, OCHOBHBIE
BBIOUPATH METOJIbI ¥ TIOAXO/IbI K OIIPEIEIIEHUI0
ONTUMAJIBHBIE CIIOCOOBI KpyTa 3a/1a4
UX pELIEHUs, UCXOs U3 YK-2.2. YMeeT onpenenars Kpyr 3a1a4 B paMKax
JEHCTBYIOIINX [IOCTaBJICHHOH LIeJH, BEIOUPATh
MPaBOBBIX HOPM, ONITUMAJIbHBIE CIOCOOBI pelieHHs 3a1a4,
HUMEIOIINXCS] PECYpPCOB U YUUTBIBAS UMEIOIINECS PECYPCHI U
OTpaHUYEHUI OIpaHUYCHUSA
YK-2.3. NmeeT npakTU4eCKUA OMBIT
MIPUMEHEHUS 3HAHUH O MPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyaIusX, pa3paboTKU U peaan3anun
pEILIEHNI B COOTBETCTBUH C
YCTaHOBJICHHBIMHU OTPaHUYCHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopmyupoBaTh U PEIICHNIO 33129 MPUKIIATHON U
pelaTh aKTyalbHbIE U KOMIIBIOTEPHOM MaTeMaTHKH, BKJIIOYast
3HaYMMBbIe TPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
MIPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITHMU3AIINH, a TAK)KE COBPEMEHHBIE
MaTeMaTHKH WHCTPYMEHTHI U TEXHOJIOTHH,
HCHOJIb3yeMbIE B 3TOH 001aCTH
OIIK-1.2. YMeeT aHanu3upoBarh U

(hopMyJIMPOBaTH MATEMATHUECKUE
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3a1a4H, IPUMEHSTh COOTBETCTBYIOIIIUEC
METO/IBI ¥ AITOPUTMBI JUTS KX PELICHUS,
a TaKkKe HHTePIPETUPOBATh U
MPEACTABISATh PE3yIbTAThI B TIOHSITHOM U
JOCTYIHOH hopme

OIIK-1.3. Hmeet nmpakTHYECKUN OTIBIT pabOTHI HAL
MIPOEKTaMH HJIH UCCIIEIOBAHUSIMU B
001acTH MPUKIaTHON M KOMITBIOTEPHON
MaTeMaTHKH, BKJIIOYasl y4acTHe B
KOHKYpCax, OJMMIINAIaX WM HAy9HBIX
Ty ONMKAIUSIX, TJe ObUTH pEeIIeHbl
aKTyasJbHbIC U 3HAYNMBIC 3a1a4H
TIK-1. Crocoben IIK-1.1. 3HaeT METOBI U TTOIXOIBI K
(hopMymupoBaTh 331241 (hopMynHpoBaHUIO 337124, a TAKKe
C MaTeMaTH4eCcKOn OCHOBHBIEC PUHIUITE MATEMAaTHYECKOTO
TOYHOCTBIO, JIOKa3aTesIbCTBA U aHAIHN3a PE3YJIbTaTOB.
000CHOBHIBATH IK-1.2. YMeeT KOppEeKTHO CTaBUTh U
YTBEPKICHUS CTPOTO H (dhopMyIHpOBaTh MaTEMaTHYCCKHE
aHAJIM3UPOBATH 3a7a4M, IPUMEHSATH CTPOTHE METO/IBI
HOJTyYeHHBIE JI0Ka3aTeIbCTBA M aHAIM3UPOBATh
pe3yJbTaThl B 00JIacTH NOJTy4YeHHBIE PE3yIbTATHI.
MaTeMaTHUKHU U TIK-1.3. HmeeT onbIT paboTHI ¢ 3371a4aMH B
KOMITBIOTEPHBIX HAyK 00JIaCTH MaTEMaTUKH U KOMITBIOTEPHBIX
HayK, BKITFOYasi IPUMEHEHUE
MaTeMaTHYECKHX METOJIOB JIJIsl peILICHHs
NPaKTUYECKUX 3a/1a4
[K-2. Crioco0eH pemrats [K-2.1. 3HaeT OCHOBBI HH(OPMAIIOHHON U
TUTIOBBIE 331391 oubarorpaduIecKkoit KyIbTypHl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI THPOPMAIIMOHHOH
JIeSITETbHOCTH B 0€30MacHOCTH W IPUMEHEHHSI
obnactu nH()OPMaMOHHO-KOMMYHHUKAIIMOHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHH B TPO(ECCHOHAIBLHOM
MHTEIUIEKTa, ONHPAsiCh JEATeIILHOCTH
Ha HH(POPMAIIMOHHYIO U IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
oubnmorpaduveckyro UHQOPMAITHOHHO-KOMMYHHUKAIIMOHHEIE
KyJbTYpY, UCTIONIB3YS TEXHOJIOTHH JUTS PEIICHHS CTaHJaPTHBIX
UH()OpPMALTMOHHO- 3a1a4 npodeccuoHaTBHOM
KOMMYHHKAIMOHHBIE JeSITEIIbHOCTH, YIUTHIBAs TPeOOBaHMUSI
TEXHOJIOTHH U UHQOPMAIMOHHOH 0e30MTaCHOCTH
YUYUTBIBasi OCHOBHBIE I1K-2.3. Wmeer ombIT paboThI €

TpeOoBaHU
MH(QOPMAITIOHHON
Oe3omacHoCcTH

HHPOPMALMOHHBIMU PECypcamu U
TEXHOJIOTHSIMHM B 00JIaCTH
HUCKYCCTBEHHOI'O MHTEJIEKTA, BKITFOYas
co0JIr0IeHre HOPM HH(DOPMAITMOHHOM
0c30IacHOCTH
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3. TemaTnueckuii NJIan

Nen/ HauMeHnoBaHMe Tpya0eMKOCTh, AKATEMHUYECKHE YACHI
II | pa3mena AUCHUIIMHBI Ounas ¢opma T}(y
(Moxyist) Ayautopuas pabota_ | Koyrpo | CamocrosTen (Texyuuii kompouts,
Jlekuun | CemuHApLI - bHAS PAGOTa ycneBaeMoCTH)
1 Baencuue B 16 16 62 Jlomainnee 3aganue
porpaMMHpPOBaHUE Ha
Haskell: ot cunTakcuca
JI0 MOHAJT
2 | IlIpoaBunyroe 14 14 2 62 JomariHee 3a1aHue
(byHKIMOHAIBHOE Kosmmoksuym
MIPOrPaMMHUPOBAHHE
3auem ¢ OueHKOU 4 [poekT
Hmozo: 30 30 6 124
Oovem oucyunaunvt (Mooyns) 190
(6 ak. u.)
Oovem oucyunaunot (M00yn) 5

(6 3au. eo.)
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4.

Conep:kanue TUCHHUILIAHBI (MO1YJIA)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUILTHHBI (MOYJIs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)

1 Bgenenue B Cunrakcuc Haskell. Ilomumopdusm u GpyHKITNN BRICIIETO MTOPSAIKA.
IpPOrpaMMHUPOBAHKE HA Cnucku. Pexypceus u neHuBble BeIuMcaeHus. [loka3aTenscTsa no
Haskell: ot cunTakcuca | HHAYKIUH.

110 MOHAT AnreOpandeckre TUIIBI aHHbIX. [IpocThie Kilacchl THIIOB. MHOXECTBO
3HadeHMH Thma. KomOmHaToprka Ha THHax. buekium.
(CrangapTHBI€) CTPYKTYPHI JaHHBIX. [10Myrpyniiel 1 MOHOHIBL.
OyHKTOpBI U cBEPTKU. PeméTkn. OyHIUpOBaHHBIE MHOXKECTBA.
AnmuukatuBHble pyHKTOpEL. KoMOMHATOpH TapcepoB. Kimace
Traversable. CBEPTKH U CTPUMUHT.
do-votanust st 10. T'eneparopusie Beipaxkenus. [ TICY. Kiacc Monad.
Monaga ST. TectupoBanne, OCHOBAaHHOE Ha CBOMCTBAX.
Mmuoromotounocts B Haskell. Software transactional memory. Be6-
cepBepsl Ha scotty. Livelock u stm-containers.
Kommoszunus (anmmnkatuBHBIX) pyHKTOpOB. TpanchopMeps! MOHA.
Crunb tagless final. Ctparerun nepaiiuara. bubnmoreka streamly.
Muorounens! u Oynessl pyHkiun. [logcranoBka. Monana Free. Monana
Term anbdha-3KBHBaJICHTHBIX TEPMOB. APXUTEKTYpa KOMIHJISITOPOB.

2 [IpoaBunyTOE CewmeticTa TumoB. CucteMsl 3¢ dexToB Ha mpumepe effectful.
(yHKIHOHAIBHOE HpatiBepsl 6a3 maHHBIX Ha puMepe rel8. MckimoueHus u pecypcehl.
IPOrpPaMMHUPOBAHHE Yrounstonue Tuisl Ha puMepe refined. JlokasarenbeTBa ¢ TOMOUIBIO

constraint. BBesieHIe B TEOPHIO KaTeTOPHUH.

GADT: unreprperarop STLC u nqpyrue npumepsl. Tunobe3zonacHble
npeoOpa3oBaHus. JlekapTOBO 3aMKHYTBIE KATETOPUH.

Haugnoe onpenenenue nun3. Beisog nH3 JIaapxoseHa. MoHOUAAIBHbBIE
kareropun. Urpsr, nuddepeHnrpoBanre u TUH3BL.

QOYHKIIMOHATIFHOE PEaKTHUBHOE MPOTrPaMMHUPOBAHKE Ha IIPUMeEpe
reactive-banana.

Weak u StableName. FFI.
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5. YyeOHo-MeTOOHUYECKOE 00ecreueHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoOCTPaHsIEMOro IPOTPAMMHOTO O0ECHEeUYeHHs, BKJIIOYAas MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOIydaeT WHIWBULYaJTbHBINA
HEOTPAaHWYEHHBIH  JOCTYN K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHMBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIA K pecypcaM 3 Jr000i TOUYKH, Tlie eCTh NOJAKII0OUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

CrynentaMm oOecreyeH yIaleHHBIH JOCTYI K COBPEMEHHBIM MPO(ecCHOHAIBHBIM 0a3aM
JAHHBIX U HH(GOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnoenaa numepamypa:

1. JlumoBaua, M. W3yuaii Haskell Bo ums moOpa!: mpaktudeckoe pykoBoiacTBO / M.
JlunoBaua ; nep. c anri. /. Jleymmna, A. Cununeina, 5. Apcanykaesa. - 2-e u3a. - Mocksa : JIMK
ITpece, 2023. - 492 c. - ISBN 978-5-89818-338-7. - Tekcrt: snexktpoHHbidi. - URL:
https://znanium.ru/catalog/product/2102625 (nata o6pamenus: 14.07.2026). — Pexxum goctymna:
IO TIOJIMTUCKE.

2. bepa, P. XXemuyXuHbI MPOEKTUPOBAHUS AITOPUTMOB: (PyHKUIHOHAIBHBIA monxon. C
npumepamu Ha s3bike Haskell : mpaktmueckoe pykoBonctBo / P. bepn ; mep. ¢ anrn. B. H.
Bbparunesckoro, A. M. Ilenenunpina. - 2-e uza. - Mocksa: JIMK Ilpecc, 2023. - 331 c. - ISBN
978-5-89818-555-8. - TexcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2107906 (nata obpamenus: 14.07.2026). — Pexxum noctymna:
IO TIOJIITUCKE.

3. Oxkacaku, K. Uncto ¢pyHKIHOHANBHBIE CTPYKTYPhI JAaHHBIX: MPAKTUYECKOE PYKOBOJCTBO
/ K. Okacaxku ; iep. ¢ aurd. I'. K. bponnukosa ; mox pen. B. H. Bparunesckoro. - 2-e u3z. - Mocksa:
JAMK Ilpecc, 2023. - 252 c. - ISBN 978-5-89818-577-0. - Tekct: snekrponnsii. - URL:
https://znanium.com/catalog/product/2107940 (nata oOpamenus: 14.07.2026). — Pexxum qoctymna:
1O TIOJIMTUCKE.

Jlonoanumensnan numepamypa:

1. Jleitno M., P. Jloka3arenbCcTBO KOPPEKTHOCTH IporpaMM : yuedHoe nocobue / K. Pycran
M. Jleiino ; nep. ¢ anri. A. H. Kucenesa. — Mocksa : JIMK Ilpecc, 2024. - 532 c. — ISBN 978-5-
93700-199-3. - Tekcr : anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2204231 (nata
obpamenusi: 14.07.2026). — Pexxum mocTyma: mo mojamnucke.

6. MarepuajJbHO-TEXHHYECKOE o0ecneyeHue

YHUBEpCUTET pacrojaraer MaTepualibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOIICH
JIeMCTBYIOIIMM MTPOTUBOIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieuMBarolIeil MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, MPAKTUUYECKOW U Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuxcs, MpeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ay IUTOPUH JIJISl IPOBEACHUS 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THMA, TPYNIOBBIX H
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTEeCTaIlH, a TaKkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcimyxuBaHus yaeOHOTro 00opynoBanus. [loMereHns yKOMIUIEKTOBAHBI CIICIIUATN3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIy>KaIlMMH Ul MpeACTaBICHUs y4eOHOH
uH(popMalru 60JIbIION ayAUTOPHH.

N3yuenne qUCUUIUIMHBI (MOIYIIsT) 0OeCcTIieYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOM;
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— MEXaHUYECKUMH KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYI0BaHHE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YUAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUCHHS K ceTH «/HTepHeT» u
obecrieueHUEeM  JOCTyNla B JJICKTPOHHYH  HMH(POPMAIIMOHHO-00pa30BaTEIbHYI0  Cpedy
YHusepcurera.

OO0y4armumMcs MpeIoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHUKAITUOHHON ceTH «VHTepHET», NEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHoBaHue noprana Ccblika
(u3nanHus, Kypca, 10KyMeHTa)

1. | Hayunas snextponnas 6ubimoreka elibrary.ru | https:/elibrary.ru/defaultx.asp

OoubmoTeka
2. | basza mauueix mia IT-cnenuanuctos https://habr.com
3. | baza ganueix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparum

5. | ®enepanbHsiii mopran «Poccuiickoe oOpasoBanue» | https://www.edu.ru/

6. | Madopmannonnas cucrema «EmuHoe okHO AocTyma | http:/window.edu.ru/
K 00pa30BaTebHBIM pecypcam»

7. | Enunas komnekuus nudpoBeix oOpa3oBaTenbHbIX | http://school-collection.edu.ru/
pecypcoB

8. | denepanbHbIil IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[Tepeuenp WHGOPMALMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX TIPH  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoLecca MO TUCHUIIMHE (MOJIYJIE), B TOM YHCIIe KOMILJIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHbIE CIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsiemMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | 3apy0exkHOe | JIMIIEH3UOHHOE
Bpay3sepbI:
SAnnexc.bpaysep OTEUYECTBEHHOE | CBOOOJIHO PacIpOCTpaHsIeMOe
Google Chrome 3apy0OexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHNS
Microsoft Imagine (Visio, OneNote) 3apy0exkHOoe JIMIIEH3UOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHHUS M Y4eTAa BPeMEHM:
Toggle app | sapyGexmnoe | cBOGOIHO pacnpocTpansieMoe
CucteMsbl ynpapjeHHsI TPOeKTAMM:
Microsoft Imagine (Project) | 3apy0exkHOoe | JIMIIEH3UOHHOE
Cucrembl ynpaBJjieHusi 6a3aMu IaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHoe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apyOexHoe | JIMLEH3UOHHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
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Koncynpsrantlmoc: cnpaBouHO-TIpaBoBast OTEUYECTBCHHOE | JIMLIEH3UOHHOE
cucremMa

CpeacTBa AHTUBHPYCHOM 31U THI:
Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE | JIMIIEH3MOHHOE
Crangaprasiid Russian Edition
Cpennbl pa3padoTkm:

Visual Studio Code 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Bash (Unix shell) 3apyOexxHOe CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Robotic Operating System 3apyOexxHOe CBOOOIHO pacIpOCTpaHsIeMOe
CopelliaSim 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Google Colaboratory 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

Cucrembl ynipaBjeHusi oudauorpapuyeckoii nnpopmanueii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexxHOe CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToan4eckue M ONEHOYHbIE MATEPUAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce nzyuenust AMCUUIUIMHBL (MOAYIIs) «DyHKIIMOHAIBHOE IPOrPaMMHUPOBAHKE» B
paMKax TEKyIIero KOHTPOJIS yCIIeBA€MOCTH HCIIOJB3YIOTCS TaKue BUABI yueOHOW paboThl, Kak
JeKIMH, CEMUHAPBI, JJOMAIIHUE 3aJlaHus, KOJJIOKBUYM, OOHYCHBIE Oallbl, a TaKKe Pa3InYHbIC
BUBI CAMOCTOSTEIIEHOM pabOThl 00YyJAIOUIMXCS MO 33/IaHUIO0 MIPETIOIaBaTells, HAIPaBJICHHbIC HA
pasBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpEIUICHUE  MPAKTUYECKUX
poecCuOHANBHBIX KOMIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlekyuss — CHCTeMaTH4YeCKOe, TOCIEeI0BaTEIbHOE, MOHOJIOTUYECKOE HU3IIOKEHUE
nperno/iaBaTeseM yaeOHOTo MaTepraa, Kak MpaBuiio, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekiuii peKOMEHIyeTCs BECTH KOHCHEKT JEKIUi: KpaTKO M CXEMaTHYHO
(UKCHPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaXKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHCHHSI, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHOBAHHOM JuTeparype. Eciu
pa3zobpaThCcsi B MaTepuane He yAaercs, cleayeT chopMyiaupoBaTh BOMPOC M 334aTh €ro
MPEToAaBaTEII0 Ha KOHCYJIbTAIIMH UM BO BPEMsI CEMUHAPCKOTO (ITPAKTUIECKOT0) 3aHSATHSI.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAs B yUeOHOM 3aBEJECHUU O]
PYKOBOJICTBOM IpenojiaBaTesis, TIJ[€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKUX 3a/IaHUAX U IPYTUX POpMax B3aUMOAECHCTBHSL.

Jlns ycrnenHoi moAroToBKU K CEMUHApY pPEKOMEHAYETCs 3apaHee O3HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBATh B
oOcyxeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI M HUJIEU JUIsl OOCYKIEHUS, YTO MOMOKET
riry0xe MOHATh MaTepHal U MPOAEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabore Hajx JOMAIIHUMHM 33/JaHUSIMH  BaXKHO BHUMATEJIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BbINOJIHEHUs. PekoMmeHnayercs pa30ouBaTh 3aJaHMs HA STalbl, YTOObI
u30exaTh MEperpy3kd U Jydlle yCBOUTHh Marepuai. Mcrosb30BaTh pa3iuyHblE HCTOUYHUKU
uH(pOopMalny, BKII0Yasi y4eOHUKH U OHJIaH-peCypChl, AJis 6ojiee rIyOOKOro MOHUMAHUS TEMBI.
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KOJZJZOK@MJ/M — YCTHBIC OTBCTBI Ha BOIIPOCHI, CIMUCOK KOTOPBIX U3BECTCH CTYACHTY 3apaHcCcC.

B npouecce IMOoAroToBKH K KOJUIOKBUYMY HeO6XOI[I/IMO MMPpOaHAJIU3NPOBATH y‘le6H]':>Ie
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘-Ie6HI/IKaMI/I n JOIIOJHUTCIBHBIMU HMCTOYHHMKAMMH,
AKICHTHUPYSA BHHMAHMC Ha KIIOYEBBIX TEMaAx. PCKOMCH,I[yeTCﬂ CO31aTb CTPYKTYpPUPOBAHHLIC
KOHCIICKTBI, BBLACIAA OCHOBHBIC HACHU, TCPMUHBI 1 (I)OpMy.HBI.

Bownycuvie 6annbt — 3TO OLUEHKH, KOTOPHIE CTYACHTHI MOTYT IOJIyYUTh 32 BBIOJHEHHE
JIOTIOJIHUTEIbHBIX 3a/1aHUMN.

®opmar OOHYCHBIX 0OAJUIOB MO3BOJIET CTYJIEHTAM YJIYYIIUTH OOLIYIO OLIEHKY IO Kypcy U
CTUMYJIUpPYET yIriyOJIeHHOE U3y4YeHHEe MaTepuraa.

Ilpoexm — uccienoBareibckas padoTa 1o Kypey | IMpe3eHTAIMs pe3yJIbTaToB.

JIyist ycnenHo#i moITOTOBKY K MPOEKTY PEKOMEHIYETCSI: YeTKO OMPEACIIUTh eI U 3a1a91
IIPOEKTA; COCTABHUTH ILJIaH PabOThI, pa30MB MPOEKT HA ATAIbBl C YKa3aHHEM CPOKOB BBITIOJHCHUS
Ka)KJ0r0 U3 HUX; UCMOJb30BaTh pa3HOOOpa3Hble HCTOYHUKU MH(OPMALMU U UHCTPYMEHTHI JUIS
UCCIICIOBAHMSI TEMBI, PETYJIIPHO MPOBEPSTH MPOIPECC U BHOCUTH KOPPEKTHUBHI B TIAH, €CIU TO
HEOOXOIUMO.

Camocmosmenvuaa paboma — paboTa CTYJIEHTOB, HaIpaBiCHHAs Ha YyriayOJeHHOe
U3Y4YEHHE OTJICIbHBIX TEM U BOIIPOCOB YUEOHON AUCHUIIINHBI (MOIYJIS).

B npouecce camoctosTensHON paboThI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEH1I0BaHHBIMU
MaTepuaiaMy pU MUHUMAJIBHOM yYacTHH MpernoaBareis. 3aaun CTyIeHTa BKIIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MIOBTOPHOE U3yUYeHHE YUEOHbIX MaTepUAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUYEHUE JIONOJHUTENIBHBIX TEM, BBIIOJIHEHHE YU€OHO-UCCIIEI0BATENbCKUX
3aJJaHU| U IpyToe.

Cucrema OlcHUBaHUSA PE3yJabTATOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MOI[y.TIlO)

Kpurtepun nmosy4eHusi ypoBHA M OLCHHBAHUA ¢(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
aucHuIuInHe (MoayJie) «DyHKIMOHAIbHOE IPOTPAMMMPOBAHM )

OrneHuBaHue YpOBHS Y4E€OHBIX JAOCTHXKEHHH, 0OyJaromuXcs MO JAUCHUILIUHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJISl yCIIEBAEMOCTH U TPOMEXKYTOUHOM aTTeCTallUU.

IIpoMeskyTouHasi aTTecTanMs MO JUCHUIUIMHE (MOJYJIO) OCYILECTBISETCS B (Qopme
3auema ¢ OWEHKOW, TPU STOM TPOBOJUTCS OIEHKA KOMIETEHIMH, CHOPMHUPOBAHHBIX IO
TUCITUTLINHE.

s oleHMBaHMS TEKYIIET0 KOHTPOJS YCHEBAEMOCTH M INPOMEKYTOYHOM aTrTecTaluu
UCTIONb3YyeTCsl JiecaTHOauIbHas IlIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCSA C TPaTUIIMOHHON
NATUOAIIILHOM IIKAJION CenyouM 00pa3oM, eciii MHOE HE YKa3aHO B CUiUTadyce NUCHUUIIINHBL:

JdecarudoanabHas IlaTudaanbHas Ouenka 3a 3auer OO0mas xapakTepucTuKa pe3yJjibTaTa
OLICHKA OLICHKA 0o0y4eHuUsI MO TMCHUTINHE (MOIYJII0)
10 OTangHO 3auTeHo CTyIeHT MOJHOCTBIO BIAJCET 3HAHUSIMU,
9 OTJINYHO 3auTeHo M3IIOKEHHBIMU B pabodedl mporpamMme, H
] OTIHYHO 3auTeHo DIyOOKO  OoCMBICIIsIeT aucnuiuinHy. OH
CaMOCTOSTEILHO " JIOTHYECKH

MOCIIEI0BATEIIEHO OTBEYAET Ha BCE BOMPOCHI,
akKIIGHTUPYsl BHUMaHWe Ha  HauOoiee
BAYKHOM. YwMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIacCU(UIUPOBaATH, 000011aTh,
KOHKPETH3UPOBaTh U CHUCTEMaTH3MPOBATH
M3YYCHHBIH MaTepHas, BBIACISAS KIIOUYCBbIC
MOMEHTHl W YCTaHaBIIMBas IMPUYUHHO-
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HecsiTudannbuas
OIleHKA

IIaTuéannnLHas
OIleHKA

OneHka 3a 3a4yert

OO0mas xapakTepucTHKA pe3yJibTaTa
00yuYeHusl o TUCHUILUTHHE (MOIYJIIO)

CJIeICTBEHHBIE CBSI3U. UeTko (GopMyIupyer
OTBETHI, YBEpEHHO WHTEPIIPETUPYET
pe3ynbTaThl aHaAJIN30B u JIPYTHUX
WCCIIEIOBAHNN, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTymeHT XOpOomIo 3HAaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
JUISL TIPAaKTUYECKOM NEATENbHOCTH, U YMEET
CBS3BIBATh TEOPETHIECKHE ACTIeKTHI
JTUCIUILTAHBL  (MOIyJIs1) C TPaKTHYSCKUMHU
3aJa4aMu.

Xoporo

3auTeHo Crynent oOnagaeT 3HaHUSAMHU MpeaMeTa

Xoporo

3a4TeHO IIOYTH B TIOJIHOM oOBeMe pabodei

MPOTPaMMBI H CAMOCTOSITENEHO, JIOTHIECKH
MOCJIEI0BATEIIEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIIPOCHI, aKLIEHTUPYS BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTaX. OH ymeer
aHAJIM3UPOBATh, CpaBHMBATb,
KJIACCU(PHUIMPOBATD, 00001maTh,
KOHKPETH3UPOBaTh W CHUCTEMAaTHU3HPOBATH
W3YYCHHBI  MaTepwal, BBIOENIAS €ro
KIIIOUEBbIC ACIICKThI u yCTaHaBJIUBas
MPUYUHHO-CIIEJICTBEHHEIE CBSI3M.
®dopMynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIBTATHl aHAIU30B U
JIPYTUX MCCIENOBaHUMI, a TaKXKe peuiaeT
CJIOXHBIE CUTyallHOHHBIE 3aadu. CTyaeHT
XOPOIIIO 3HAKOM c METOJIaMHU
HCCIICOBAHU, HEOOXOIUMBIMH IS
MPAKTHYECKON JIeATENhHOCTH, U YMEeT
CBSI3BIBATh TEOpPETHUECKUE ACTIEKTHI
peaMeTa ¢ IPAKTHYSCKUMHU 3a1a4aMH.

Y 10BIETBOPUTEIBHO

3auTeHo CryneHT oOsamaer 0a30BBIMH 3HAHHSIMH

Y 10BIETBOPUTENBHO

3a4TeHo 0 TUCIUILTHHE (MOJYITIO), HO HCITBITHIBAET

TPYAHOCTH NPHU CaMOCTOATENBHBIX OTBETAX
Y UCIIOJIb3YeT HETOUHbIC (hOpMYJIMPOBKH. B
X0JI¢ OTBETOB OH JIONYCKAeT OIIUOKH,
Kacarougecsi cyTtd BomnpocoB. CTyneHT
CIIOCOOEH pelaTh TOJBKO CaMble MPOCTHIE
3a7a4d W BJIAACET JIMIIb MUHUMAJIbHBIM
Ha0OPOM METOJOB UCCIIEAOBAHUS.

He cnaun

He 3aureno CTy,Z[eHT HC  OBJIaJACII 00s13aTeNbHBIM

He cnan

He 3auTteno MUHUMYMOM 3HaHUIl MO NpeaMeTy U He

He cnan

He 3auteno

MOXET OTBETHUTH Ha BOIIPOCHI, HAXKE €CJIN
nmpernogaBaTeiib  3adacT JOIMOJHHUTCIILHBIC
HaBOJAIINEC BOIIPOCHI.

JlucuunnuHa

CJIETYIOIINUM 00pa3oM:

(MOmyB)

(((I)YHKLII/IOHaJILHOC IMporpaMMHupOBaHUC) OICHUBACTCsA

AKTHBHOCTH

Bec

KoanuecTBoO

Onucanne

Homarmrawve 3amanns | 40%

7

Habop 3amad mo remam Henenu

Komnoksuym

30%

1

YCTHBIE OTBETHI Ha BOMPOCHI, CITUCOK KOTOPBIX
M3BECTEH CTYACHTY 3apaHee
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AKTHBHOCTH Bec | KoaunuecTBo Onucanue

3aueT ¢ olleHKOU 30% 1 [TpoekT - uccnenoBaTenbekas paboTa Mo Kypey u
Mpe3eHTalus pe3ybTaToB.

@®opmyJia pacuyéTa UTOrOBOH OLEHKH MO JUCHUNINHE (MOAY/10) «DYHKIIMOHAIbHOE
nporpammupoBanme»: «0,4 X cpennee 3a foMmainnue 3aganus + 0,3 X koutokBuyM + 0,3 X 3auet
C OLICHKOM».

B pamkax u3yuyeHUs TUCHUIUIMHBI (MOAYJISl) BO3MOXKHO MOJTyuyeHHue OOHYCHBIX OaljIoB.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4aIOIIMXCS 10 IUCHUIINHE (MO1YJI€e)

IIpumepHbIe TOMALIHUE 32/IaHUS
1. IosmmopdgubIA map .

— CodopmynnpoBath THIIOBYIO CUTHATYpy map :: (a — b) — [a] — [b].

— Peann3oBarph 4HCTYI0 PEKYPCUBHYIO (DYHKIUIO map .

— Kox 1omkeH KOMITUITUPOBATELCS 0€3 MPeaypekIeHUH.
2. Monowua.
— Ilepeuncinth Tpu 3aKOHA MOHOUA.

— PeanuzoBate Tun Sum Int gepe3 newtype.
— Ilokaszatp, yto ' mempty = Sum 0 u | (<>) = A (Sum x) (Sum y) — Sum (x +y).
— IIpoBepuTtsh 3akoHbI ¢ TomMoIIplo quickCheck .

3. MHayKIus HAA CIUCKAMM.
— Jlokazars (Bpyunyto wim npu nomoniu QuickCheck) croiictBo length (replicate n x) =n

JUIsl HATypajbHBIX 1 .
— IlpenocraBute 0a30BbIi Cilydall, mar WHIYKIUA W/HMIHA TPOWTH TECT sl CIlydailHBIX

3HAYEHUU.
4. Anredpauyeckuii Tu.

— OOwbsaBuTh OuHapHoe nepeBo BinaryTree a.

— PeanuszoBatk ans Hero uHcTaHuo Functor .

— IlpuBectu paGounii (aiin, KOMIWIMPYIOMMcA 6e3 OIINOOK.

5. KomOnHaTopsl napcepa.

— C nomourpto parsec/ megaparsec HalmucaTh napcep apu(pMETHYECKUX BBIPAKCHHM

(madpsr, +, *).

— DOyHKIMA \parseExpr :: String — Either ParseError Expr\ JIOJKHA IIPaBUWIBHO

pa30Oparb CTpOKH BUJA 2+3%4 .

6. Applicative-kommno3umusi. |

— Iloxka3zats, kak qBa 3HaueHuss Maybe KOMOMHUpPYIOTCS uepes <*>l.

— IIpuBectu npumep Just (+) <*> Just 3 <*> Just 4 1 MOXYYNUTH Pe3ynbTAT !J ust 7.

7. STM-Tpan3akums. |

— PeanuzoBars QyHKIMIO, aroMapHO YyBenuuuBaromlyro cuétuuk I'Var lnt! 5
OJHOBPEMEHHO 3aITMCHIBAIOIIYIO CTapoe 3HaueHue B BTopoid TVar .

— IIporectupoBaTh paboTy ¢ HECKOJIBKUMHU MMOTOKaMH, YOETUBLINCH B OTCYTCTBUU TOHOK.

8. TectupoBanme cBoONiCTBA.

— Hanmcarp QuickCheck-cBoiicTBo ans reverse :: [a] — [a], Hampumep reverse (reverse

XS) == XS§|.
— Y6enuThCs, 4TO TECT MPOXOAUT JJIs IIHPOKOTO HA0Opa CIIy4aifHbIX CITUCKOB.
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9. Web-cepsep (Scotty). |
— Co3gaTh MUHUMAJIBHBIN cepBep, o0caykuBatontuii 3anpoc GET /hello/ :namel.

— Cepsep nomxeH Bo3Bpamatb JSON-oteer { "'greeting'':""Hello, <name=>!" | .

10. FFL. |

— Yepes FFI BezBate w3 Haskell ¢ynkmuio double sqrt(double)! U3 CTaHJApTHOU
o6ubmuorexu C. |

— Hammcarp o6omouky hsSqrt :: Double — Double , npoepus, uto hsSqrt 9! BO3Bpallaet

3.0/

IIpumepHbIe 3a1aHUS 1 KPUTEPUHU OLlCHUBAHMS IS IIPOEKTA
BapuanTtsl Tem npoekra:
— A. DSL-unrepnperarop — Onucars Tunodezonacusiii DSL (apupmeTnka, BeTBiIeHUE,
BBOJ1/BbIBOJT) Ha ocHOBe GADT u Free-monazs! , peasin3oBath ABa uatepnperaropa (10- u
Mock-), MOKpPBITh KO property-TecTaMH.

Tpebyemvie mexnonoeuu : GADT , free -library, mtl (MonadlO), QuickCheck .

— B. Ctpum-o06paborunk — [Toctpouts pipeline Ha streamly / conduit , ynTarormmii
CSV-aiin, rpynnupyromui CTpoOKU, IPUMEHSIOLIMA arperupyontyro GyHKIHIO U BBIBOASIIMH
pe3ynbTar B !Vector. OneHNuTh IPOITYCKHYIO CIIOCOOHOCTB.

Tpebyemvie mexnonoeuu : streamly (unmm conduit), vector, criterion .

— C. Cepsep ¢ STM-noruxoii — PeannszoBats BeG-cepBep (Scotty) ¢ HECKOTBKUMU
SHA-MIOUHTAMH, UCTIONB3YIOMMMHI STM -KOHTeHHEpHI 1 yuéTa MOJIb30BaTEIbCKIX CECCHIA,
00ecTeynTh KOPPEKTHOCTH MPH BEICOKOM YPOBHE MapajlIeIn3Ma.

Tpebyemvie mexnonoeuu : scotty , stm, async, quickcheck-stm .

— D. Effect-system — Coznarb HeOoubLIy 0 OubnroTeKy s dexrtos Ha Oase effectful
/ polysemy! (umu mtl), BkmrounB agdexter Reader, State, Error, Log. IIlponemMoHCcTpUpOBaTh
e€ Ha mpuMepe NMPOCTOH KOMaHIHOW 000JIOUKH.

Tpebyemvie mexnonoeuu : effectful /polysemy, mtl, hspec.

— E. Tecr-mnardopma — CKOHCTpyHpOBaTh HAOOP TUIIOBBIX property-TecToB
(QuickCheck/ Hedgehog) mnst peanuzamuit Functor, Applicative, Monad ; cobpats 0T4ET 0
MOKPBITUH M HAHJCHHBIX OIIMOKAX.

Tpebyemvie mexnonoeuu : quickcheck, hedgehog, tasty, hpc.

CtyzneHT BbIOMpAET OAMH U3 BapUAHTOB, (DUKCHUpYET 3a1auy B Issue peno3utopus u
noyry4yaeT e€ ofoOpeHue.

Kputepuu onieHuBanus:

—  OYHKIIMOHATIBHOCTb.

— KauectBo kopa.

— MHcnonb30BaHMe TPOBUHYTHIX KOHIICTIITHH.
— Tecruposanue.

— JlokyMeHTanus.

— IlIpesenTanus.

— Oruér.

IIpumepHble 3agaHus 1/ KOJUIOKBHYMa
1. IMonmumopdusm Hindley-Milner. [aiite ompeneneHue, OOBSICHUTE pPa3HHUIY MEXITY
YHHBEPCAITBHBIM TIOTUMOP(OU3MOM M OTPAHWYCHHBIM MOJUMOP(PH3MOM, peau3yeMbIM depes
type-classes.
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2. Mounoun. Chopmymnupyiite kmace Monoid B Haskell, mepeuncnute Tpu 3aKoHa, KOTOpBIE
OH 00s13aH Y/JIOBJICTBOPSTH, U TIPUBEIUTE MPUMEP MOHOUTHOTO THUTIA.

, |pure

3. ®yHKTOp M aNIUIMKATHBHBIN (yHKTOp. OnuUImTe OCHOBHBIE omnepanuu ( fimap

9
<*>) U mepeyucIuTe UX 3aKOHBI (MIEHT., KOMIIO3UIIHSI, TOMOMOP(HU3M, HHTEPIIPETALIHS).

4. Do-Horarus. OGbICHATE, KaK OHA Pa3BOPAYMBACTCS B LCTIOUKY BHI3OBOB = H > .

5. Software Transactional Memory (STM). UYrto mnpeacraBisier coboii STM u Kak
JOCTUTAETCsl aTOMapHOCTh TPAH3aKIH?

6. GADT. B uém otnuume ot oObuHbIX data -o0bsaBnennii? [IpuBenure mpocToit mpumep

tunobe3zonacHoro DSL, moctpoennoro Ha GADT.
7. Free-monna. Kakue 3agaun pemaer Free-Monad, kak BeITISIIUT €€ 6a30Basi CTPYKTypa B

Koze (KOHCTpyKTopbl Pure u Free)?
8. Effect-system. Hasosure tpu ypoBHs abcrpakumu (effect type, handler, carrier) B
OuoIIMoTeKax !cffcctf‘ul /polysemy u KpaTKO ONMULINTE UX (PYHKIIHH.

33}13]—[1/15[ IJIA l'lpOMC)KyTO‘lHOﬁ aTrTeCTallui 1Mo JTMCHMIIVIMHE (MO}]y.]'IIO)

No 3ananue OTtBer Komnerenuus
n/n
1. Kakoii MexaHu3M BBIUUCICHUH MO3BOJISET JleHuBBIC BBIYNCIICHUS OIIK-1
oTpeensaTh 0eCKOHEUHbIe CTPYKTYPHI JAHHBIX B (Lazy Evaluation)
Haskell?
2. Omnpenennre Ha3HAUYECHUE aNTeOpandecKiX KomOunupoBanue cymMmm u YK-1
tunoB JaHHbIX (ADT) B MogenupoBanuu MPOU3BE/ICHUI TUIIOB /JIsl
IpEIMETHON 00IaCcTH. TOUHOTO OIHCAHI
COCTOSIHUM
3. Kaxoil MmaTemaTnueckuii METO UCTIONB3YETCS CTpyKTypHas HHAYKLUSA OIIK-1
JUTS TOKa3aTeNIbCTBA CBOMCTB PEKYPCHBHBIX
GyHKIHI?
4. [lepeuncnure 3aKOHbBI, KOTOPBIM JOJIKEH AccoMaTuBHOCTb, OIIK-1
MOTYMHSITHCS FK3eMILISIp Kiacca Monoid. CYLIECTBOBAHUE
HEHTpasbHOro 3J1€MEHTa
(mempty)
5. B uewm 3akirodaercst cyTh 3aKOHOB (DyHKTOpA € CoxpaHeHne TOXKIEeCTBa U OIIK-1
TOYKH 3pEHUS TEOPUN KaTeropuii? KOMIIO3HIIMH IIPH
orobpaxennu (fmap)
6. Jns permieHust Kakux 3a1a4 npeJHa3HaueHa W3omsaima moOOYHBIX T1K-2
MoHaia [O B 4nuCcTO QPyHKIIMOHATLHOM S3bIKE? ¢ dexToB BBOA-BBIBOIA
OT YHCTOH JIOTHKH
7. Kakoii Mexann3m obecrieunBaeT aTOMapHOCTb Software Transactional YK-2
orepauuii B KOHKYPEHTHOH cpelie 0e3 Memory (STM)
OJTOKHPOBOK?
8. HazoBute BeO-ppeiiMBOPK, HCIIONB3Y O Scotty [K-2
MOHAQIMYECKHUI CTHIIb AJIT 00pabOTKH 3aIipOCOB.
9. Kako# moaxoa K TeCTHUPOBAaHHUIO OCHOBAH Ha Property-based testing [K-2
IIPOBEPKE NHBAPUAHTOB BMECTO KOHKPETHBIX (QuickCheck)
npuMepoB?
10. | Kakyro npo0GseMy perraer cTek TpaHcGopMepoB KomOurupoBanue OIIK-1
monaJ (Monad Transformers)? pasnn4HbIX 3P HeKTOB B

OJJHOM BBIYUCJICHUH
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11. | B yeM npeuMyIIecTBO apXUTEKTYPHOTO CTHIIS Bo03M0XHOCTH CMEHBI YK-2

Tagless Final mepen cBo6onHbIMU MOHagaMK? HHTEpIpeTaTopa oes
W3MEHEHUS KoJa
POTPaMMBI

12. | Yem Oubnumoreka streamly oTimyaercst OT TTonnepxka T1IK-2
CTaHJApTHBIX CIIUCKOB MpH 00paboTKe HHKPECMCHTAIbHOM
ITOTOKOB? 00paboOTKH U

napajienuzmMa

13. | Ans yero UCTIONB3YIOTCS CeMEHCTBA THIIOB Beruncnenus Ha ypoBHe OIIK-1

(Type Families) na ypoBHEe KOMIIIAINN? THIIOB M 3aBUCUMOCTD
TUIIOB OT 3HAYCHUH

14. | Kakoe mpenmMyImiecTBo qaroT 0000IeHHbIe YToyHEeHHEe TUIOB AAHHBIX OIIK-1
anreOpanveckue Tunbl faHHBIX (GADT)? B MATTCPH-MATIMHIC IS

0e3omacHOCTH

15. | Kakue 3aK0HBI TapaHTHPYIOT KOPPEKTHOCTH Get-Put, Put-Get, Put-Put OIIK-1
pabotel ontuueckux nuH3 (Lenses)?

16. | Kakue nBa 6a30BbIX MMOHSTHUS JIGKAT B OCHOBE Coo6prtus (Event) n IIK-1
(YHKIIMOHATEHOTO PEAKTUBHOTO Hosexnenne (Behavior)
nporpammupoBanus (FRP)?

17. | Kakoii uaTepdelic mo3BosieT BbI3bIBATH Foreign Function Interface [K-2
¢byHKLIMY, HanMcaHHbIe Ha s3bIke C, U3 KoJa (FFT)

Haskell?

18. | Kakoii marrepH obecnieunBaet 6e30nMacHoe Bracket / Resource T (RAII YK-2
yIpaBJIeHHE pecypcaMu (OTKpPBITHE/3aKphITHE)? aHasor)

19. | Kakyro 3aauy pemaroT yTOUHSIOINE TUTIBI Hanoxxenue orpannueHuii YK-2
(Refined Types) B cucreme THIIOB? Ha 3HAYCHNUS (Hanpumep,

MOJIOKHUTEIBHOE YHCIIO)
20. | I'me mpumensietcst MoHasa Free mist moctpoeHust Pa3nenenue onucanus OIIK-1

MHTEPIPETUPYEMBIX SI3BIKOB?

MPOTpaMMBI U criocoda eé
BeinonHerns (DSL)
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