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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucummiiuHel (Monyisi) «PyHKIMOHAIBHOE MPOTrPaMMHPOBAHHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEpPHbIE HAayKu», npodmib «Pa3paboTkay, yTBEp)KICHHBIH npukazoM MuHHUCTEpCTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3zyuenue nucuumiuHsl (Moayns) »DyHKIMOHAIBHOE IPOrpaMMUPOBaHKE» 00eCIieunBaeT
Oosiee mpeackasyeMoe IMOBEIEHHE, MPOCTOTY MapauleNn3alid U BO3MOXKHOCTH (hopMabHOIO
JI0Ka3aTeIbCTBAa CBOMCTB IPOrpaMM, YTO JEJIAeT €ro KIKYEBbIM MHCTPYMEHTOM B pa3paloTke
Ha/I&KHBIX paclpeieN€HHBIX CHCTEM, OOJIBIIMX JAHHBIX, KOMIMWISATOPOB M B aKaJAEMHUYECKUX
UCCIICIOBAaHUAX B 00JIaCTU TEOPUU BBIYUCICHHH.

MecTto 1ucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IJ1aH 10 MPOrpaMMe MoArOTOBKH
OakanaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«Pa3paboTka» W BXOAMT B BapuaTHBHYI 4YacTb bioka 1, ¢dopmupyemyro ydacTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH, KaK JUCIUIUIMHA 110 BBIOODY.

Jucuumnirza (Moyiib) AOCTYIHA JUIi U3y4deHust Ha 3 uiu 4 kypee B 5, 6, 7, 8 cemecTpax Ha
BBIOOD I10OCJIE€ YCHEIIHOTO OCBOEHUS AUCHMIUIMH (Mozayiel): «Martemarnueckuil aHanus. Yactob
1», «Maremarnueckuii aHanu3. Yacte 2» u «Jlunelinas anre6pa u reomerpus. Yactp 1»,
«Jluneitnas anredbpa u reomerpus. Yacts 2» mnu «Matematuueckuid aHanu3s. [IpoaBuHyTbII
ypoBesb. Hacth 1», «Matematudeckuid ananus. [IpoaBunytsiii ypoBenb. HacTts 2» u «JIuHeitHas
anreOpa u reomerpust. [IpoasuHyThii ypoBeHb. YacTh 1», «JluneitHas anrebpa u reomeTpws.
[TponBunyThIi ypoBeHb. HacTh 2» u «SI3bik nporpammupoBanus Python. OcHoBHOI».

Hesb n3yyeHust AUCHMILIHHBI (MOAYJI51): cOPMUPOBATH y CTYAEHTOB (yHJIaMEHTAIbHOE
NOHMMaHWEe ¥ TPAKTUYECKHE HAaBBIKM TNPUMEHEHUS (PYHKIUOHAIBHOTO TMOAXOAa K
IPOTrpaMMHUPOBAHUIO, T03BOJIAIOLINE TUCATh YACTBIN, MOYJIBHBIN U JIETKO MPOBEPSIEMBbIi KOJI.

3agauu u3y4eHusi AMCHUIIMHBI (MOAYJIA):

— U3yuuTh A-ucuuncienue, Tunossle cucreMsl (HM, Hindley-Milner, 3aBucumsble Tumsl) u
CEeMaHTHUKY YMCTBIX (PYHKIINH;

— OCBOUTb OCHOBHbBIE€ KOHCTPYKIHMHM (DYHKIIMOHAIBHBIX S3bIKOB (KappuUpOBaHHE,
BbICILIME-TIOPSAKOBBIE QYHKIUHU, PEKYPCHUs, IEHUBOCTh, MOHAbI, 3(PPEKTHI);

— Hay4YMTbCS MPOEKTHUPOBATh U PEATU30BLIBaTh aOCTPAKIUU JAHHBIX 0€3 MOOOYHBIX
3 PEeKTOB, HUCMOIb30BATH THUIHU3UPOBAHHBIE OHOIMOTEKHM M MHCTPYMEHTBI CTaTUYECKON
IIPOBEPKU;

— pa3BUTb HaBBIKM  OTJIAJKH, TECTUPOBaHUA U  (QopMabHOM  BepuUUKALIN
¢yHkoHanbHbIX nporpamm B coBpemeHHbix IDE/REPL (Haskell, OCaml, F#, Scala).

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIACS TOJIAKEH:

3HaMmMb:

— OCHOBBI TEOPHUH KaTETOPHH, YHUBEPCAIbHOM anreOpbl M AMCKPETHON MaTeMaTHKU:
00BEeKThI, MOp(U3MBI, PYHKTOPHI, I€KAPTOBO 3aMKHYTbIE€ KaTErOPHH, MOHOUJAJIbHbIE KATETOPUU;
cBi3b ¢ KkoHcTpykuusimu  Haskell  (pyHkTOpBI, anmiukaTtuBbl, MOHAIbI, JIUH3HI,
nuddepeHIpoBaHne)

— TMPOMBILUIEHHbIE CTaHAApTHI pa3paboTku Ha Haskell: cucrema moyneit, HHCTpYMEHTBI
cbopku (cabal/stack), best practices opranuzanuu koaa, pabota ¢ 3¢ dexramu, TECTUPOBAHHE,
npoduIMpoBaHue

— cuHTakcuc u 0Oa3zoBble KoHCTpykuuu Haskell: momumopdusm, ¢yHKIuM BbICIIErO

nopsijika, JICHUBBIC BBIYHUCJIICHUA, PCKYPCHUA, NOKA3aTCIIbCTBA IO MHAYKIHU IS IIPOrpaMM Ha
Haskell
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— HEpapXuI0 CTaHJAPTHBIX KJIACCOB THIIOB: MOJYTPYIIbI, MOHOUMABI, (QYHKTOPHI,
amukatuBHbIe GyHKTOPBL, MOHAEI (IO, ST), Traversable, Foldable; nx 3axoHBI U B3aUMOCBSI3H

— TMpPOABHHYTHIE TeXHUKH paboTel ¢ Tunamu: GADT (untepnperatrop STLC,
TUMOOE30MacHbIE MPeoOpa3oBaHUsA), CEMEHCTBa THUIIOB, yTouHsAwmMe Tumbl (refined),
JI0Ka3aTenbCcTBa ¢ constraint

— KOHIEMIHUU MOHAIHBIX TpaHc(POpMepoB, FPPEKTOB U KOHKYPEHTHOTO/PEaKTUBHOTO
IPOrpaMMHUPOBAHUS: KOMITO3UIIMS alIUIMKATUBHBIX (PYHKTOPOB, TpaHC(hOpMEpBl MOHAJ, tagless
final, effectful, Free-monana, Term-monana, STM, MHOIOIIOTOYHOCTB, reactive-banana;

ymembp:

— pelaTbh HECJIOXKHbIE AJITOPUTMHUYECKHE 3ajaud B (YHKLHMOHAJIBHOM NapagurMe u
JIOKa3bIBaTh KOPPEKTHOCTh PEIICHHUS: IMUCaTh PEKYpCUBHBIE U MONUMOpGHBIE (DYHKIHH C
UCIIOJIb30BAaHUEM CIIMCKOB, aireOpauyecKux THUIOB JaHHBIX, kiaccoB TunoB (Functor,
Applicative, Monad); 0coO3HaHHO IPUMEHATH JICHUBBIC BHIYHCIICHHUS;

— CTPOHTH Tapcepbl C MOMOIIbIO ANIUIMKATUBHBIX KOMOWHATOPOB; MCIOJB30BaTh do-
HoTaruio 11 1O ¥ reHepaTOPHBIX BBIPAXKCHUI; MICATh reHepaTophl ciaydaHbiX naHHbiX (I'TICY)
U TECThI HAa OCHOBE CBOMCTB (property-based testing);

— TMPOEKTUPOBATh NMPOTPAMMBI C HMCHOJB30BaHWEM TpaHchopmepoB Monan (ReaderT +
ExceptT + 10) unu tagless final; mpumensts 6ubnuoreky streamly /i mOTOKOBOM 00pabOTKH;

— peaau30BBIBATh HWHTEPIPETATOPbl MaleHbKHUX s3bIKOB C¢ nomoiupto GADT u Free-
MoHazbl; ucnonb3oBate GADT s tunoOe3zonacHsIx mpeoOpa3oBaHuil (Oe30macHble BEKTOPHI,
SQL-3ampocsr yepes rel8);

— CaMOCTOATENIEHO Pean30BbIBaTh HEOObIINE MpoekThl Ha Haskell: mpuMeHsI T TMH3BI
(BbBOJ JlaapxoBeHa) Ui paOOThl € BJIOXKEHHBIMU CTPYKTYpaMH; MHCaTh MHOI'OIOTOYHBIE
nporpammel ¢ STM; co3naBaTh IpocThie BEO-CepBEPHI Ha SCotty;

enademp:

— (pyHKIMOHAJIBHBIM HOJXO/IOM K PELIEHMIO 3a/1a4 IPOrpaMMHUPOBAHUS U MAaTEeMaTUKU:
HaBBIK (YHKIMOHAJIBHOTO MBIIUICHAS H PACCYXACHUS O TMpOorpamMmax; IPOBEICHHE
JI0Ka3aTeIbCTB CBOMCTB (YHKUMH MO MHIYKIMH; NOHUMaHME MHOXECTBAa 3HAUYE€HUI Tuna u
KOMOMHATOPUKH Ha TUNaxX (OMEKINH);

— WHCTPYMEHTapHeM  KOMHO3MIMH  3(P(EKTOB:  BBIOOP  MEXAy  MOHaJHBIMHU
Tpanchopmepamu, tagless final u effectful B 3aBucumMocTu oT 3amaum; HacTpoiika 3¢ deKToB
(MCKJTIOUEHUS, PECYPCHI, YTEHNE/3aITUCh COCTOSIHHS);

— TEXHUKaMH 00ecIevYeHus TUTI0OE30MMacHOCTH Ha YPOBHE KOMITHIISALIMH: HCIIOJIb30BaHNE
GADT, cemeiicTB Tunos, refined-TunoB u constraint-noka3aTeabCTB JUIs UCKIIOYEHUS OIINOOK
BPEMEHH BBINIOJIHEHUS (HEMyCThIe CIIMCKU, KOppeKTHOCTh SQL-3anpocos uepes relf);

— MeTOoJaMM KOHKYPEHTHOI'O M PEakTHUBHOIO MporpaMMHpoBaHMs: oTiaaka livelock B
STM; noctpoenue FRP-cuctem Ha reactive-banana; ucnonb3oBanne Weak u StableName s
paboTHI ¢ yKa3aTeIsIMH U IPEIOTBPALICHUS yTEUEK;

— TIOHHMaHUEM TEOPETUUYECKUX OCHOB (TE€OpUs KaTeropuil, yHUBepcaabHas aaredpa) B ux
NPaKTUYECKOM NPUMEHEHUH K pa3zpaborke Ha Haskell.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJsS) MpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MJIAHNPYEMBIX
KOMIIEeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JucHMIJInHe (MOIYJII0)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISITH TTOUCK, nHpopMaIuu B 001aCTH pa3padbOTKH,
KPUTUYECKUH aHANN3 U OCHOBHBIE IPUHIIMITBI KPUTHIECKON
cuHTe3 HH(popManuy, OLIEHKM UCTOYHHUKOB HH(OPMALIUHU U UX
MIPUMEHSATH CUCTEMHBIH peJIeBaHTHOCTH.
TOJXOJT JUIsl PEeIICHUS YK-1.2. YMeeT KpUTUYECKU OLICHUBATh
MOCTaBJICHHBIX 33]1a4 HUCTOYHUKHU MH(OpMAINU 1
CHUHTE3UPOBATh AaHHBIE U3 PA3TUIHBIX
VMCTOYHHUKOB IS pENICHUS 3a/ad,
NPUMEHSATh CHCTEMHBIN TOAXO0]] K
AHAJIM3Y U PEIIEHUI0 KOMITJIEKCHBIX
pooseM
YK-1.3. Nwmeet nmpakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JUIE 00paboTKH
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPHUPOBaHHUHM 3a]1a4 Ha OCHOBE
NoJy4eHHOH nHopMauu
YK-2. Crioco0eH omnpenensirTs YK-2.1. 3HaeT JefCTBYIOIINE TIPABOBBIE HOPMBI,
KPYT 33734 B paMKax PeTyNHpYIONIUE NEATENHHOCTD B
MOCTaBJICHHOM IeNU U 00J1acTH peuIeHus 3a/1a4, OCHOBHBIC
BBIOUPATDH METO/JIbI ¥ TIOAXO/IbI K OIIPEIEIIEHUI0
ONITUMAJTBHBIE CTIOCOOBI Kpyra 3agad
UX pELIEHUs, UCXOMS U3 YK-2.2. YMeeT onpenenars Kpyr 3a1a4 B paMKax
JIEUCTBYIOILIUX MIOCTaBJICHHOH 11€JTH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJTBHBIE CITIOCOOBI PEIICHHS 33/1a4,
UMEIOIINXCS PECYpPCOB U YYUTHIBast UMEIOITNECS PECYPCHI H
OTpaHUYEHUI OIPaHUYCHUSA
YK-2.3. NwmeeT npakTU4ecKuii OmpIT
MIPUMEHEHUS 3HAHUH O MPaBOBBIX
HOpMax M pecypcax B peallbHbIX
CUTYyalusX, pa3pabOTKU U peaan3anun
pelIeHnii B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHUYEHUSIMH
OIIK-1. Crnoco0eH HaXOINTh, OIIK-1.1. 3HaeT OCHOBHBIE METOIBI U ITOAXOIBI K
bopMynupoBaTh U PEILICHHUIO 33124 MPUKIIATHON U
pelIaTh aKTyaabHbIE U KOMITEIOTEPHON MaTeMaTHKH, BKIIFOYast
3HaYUMBIE TIPOOTIEMBI ANTOPUTMBI, MATEMATHIECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMM3ALINH, & TAKKE COBPEMEHHBIC
MaTeMaTHKH HWHCTPYMEHTHI U TEXHOJIOTUH,
WCIIOJIb3YEeMBIE B 3TOM 06J1acTH
OIIK-1.2. YMeeT aHanu3upoBaTh U

q)OpMyJ'H/IpOBaTB MATEMATHYCCKUEC
3aga4u, IpUMCHATL COOTBETCTBYIOIIUC
METOJbI U AJITOPUTMBI U1 UX PCUICHU,
a TaKIKC UHTCPIPECTUPOBATL U
OpEACTABJIATH PC3YJIbTATHI B IIOHATHOU M
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JIOCTYITHOM popme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETalnH JaHHBIX
IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHanmM3 0bJacTu pa3pabOTKH, BBISBIATD
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHON U
TUTIOBBIE 331391 oubmmorpadudecKoit KyIbTypHl, a
npodeccuoHANbHON TaKXe IPUHIMITEI HTHPOPMAIIHOHHOH
JeSITETbHOCTH B 0€30MacHOCTH W IPUMEHEHHUSI
obsactu pa3paboTKH, nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
oIupasich Ha TEXHOJIOTHH B TPO(ECCHOHAITBLHOM
UHQOPMAITMOHHYIO 1 JeSITENIbHOCTH
oubnuorpaduveckyro IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
KyJbTYpPY, UCTIONIB3YS nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIE
UHQOPMaIIOHHO- TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
KOMMYHHKAIIHOHHBIE 3aja4 podeccHoHaIbHON
TEXHOJIOTUH U JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
YUUTHIBasi OCHOBHEIE nH(OpPMALMOHHOH 0€30MaCHOCTH
TpeGoBaHUs IK-2.3. Nmeer ombiT paboThI ¢
UH()OPMALMOHHOM MH()OPMALMOHHBIMHU PECYpCaMU U
Oe3omacHOCTH TEXHOJIOTHSIMH B 00J1aCTH pa3paboTKHy,

BKJIIO4asi COOJII0/IeHNEe HOPM
UHQOPMAIIMOHHOH 0e30MIaCHOCTH
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3. Temaruueckuii njiax

Nen/ HauMeHnoBaHMe Tpya0eMKOCTh, AKATEMHYECKHE YACHI
II | pa3mena AUCHUIIMHBI Ounas ¢opma T}(y
(Moxyist) Ayautopuas pabota_ | Koyrpo | CamocrosTen (Texyuuit komTpos,
Jlekuun | CemuHApLI - bHAS PAGOTa ycneBaeMoCTH)
1 Beenenue B 14 14 62 JloMaliHee 3aaHue
porpaMMHpPOBaHUE Ha
Haskell: ot cunTakcuca
JI0 MOHAJT
2 | IlponBunytoe 14 14 4 64 JlomariHee 3a/1aHue
(YHKIIMOHATILHOE Komnoksuym
MIPOrPaMMHUPOBAHHE
3auem ¢ oueHKou 4 [poekT
Hmozo: 28 28 8 126
Obvem oucuyunaunvt (Mooyns) 190
(6 ax. u.)
Oovem oucyunaunovt (M00yn) 5

(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m | HammeHoBanue pasjiena Conep:xanue TUCHUIUTHHBI (MOYJs1) IO TeMaM
JMCHMIJIMHBI (MO1YJIs1)

1 BBenenue B Cunrakcuc Haskell. Ilomumopdusm u GpyHKITNN BRICIIETO MOPSAIKA.
IpPOrpaMMHUPOBAHKE HA Crucku. Pexypeus u neHuBble BeIuMcaeHus. [loka3aTenscTsa no
Haskell: ot cunTakcuca | HHAYKIHMA.

110 MOHAT AnreOpandeckre TUIBI aHHbIX. [IpocThie Ki1acchl THIIOB. MHOXKECTBO
3HadeHMH Thma. KomOmHaToprka Ha THHax. buekium.
(CrangapTHBI€) CTPYKTYpPBI JaHHBIX. [1oMyrpynnbsl 1 MOHOHIBL.
OyHKTOpHI U cBEPTKU. Pemérkn. OyH1upoBaHHBIE MHOXKECTBA.
AnmukatuBHble pyHKTOpEL. KoMOMHaTOpHI Tapcepos. Kimace
Traversable. CBEPTKH U CTPUMUHT.
do-notaus st 10. I'enepatopubie Beipaxenust. [ TICY. Kiacc Monad.
Monaga ST. TectupoBanrue, OCHOBaHHOE Ha CBOMCTBAX.
Mmuoronorounocts B Haskell. Software transactional memory. Be6-
cepBepsl Ha Scotty. Livelock u stm-containers.
Kommosunus (anmmnkatuBHBIX) GyHKTOpOB. Tpanchopmeps MOHA.
Crunb tagless final. Ctparerun nepaiiBuara. bubnmoreka streamly.
MHorounens! u Oynessl pyHkiun. [logcranoBka. Monana Free. Monana
Term anbha-5KBUBaJICHTHBIX TEPMOB. APXUTEKTYpa KOMIHIISITOPOB.

2 [IpoasunyToe CewmeticTa TumoB. CucteMsl 3¢ dexToB Ha mpumepe effectful.
(YHKIIHOHAIILHOE HpatiBepsl 06a3 maHHBIX Ha puMepe rel8. MckimoueHus u pecypcesl.
IPOrPaMMHUPOBAHHE Yrounstonue Tuisl Ha puMepe refined. JlokasarenbeTBa ¢ TOMOUIBIO

constraint. BBesieHIe B TEOPHIO KaTeTOPHUH.

GADT: unrepnperarop STLC u nqpyrue npumepsl. Tunode3onacHble
npeoOpa3oBaHus. JlekapTOBO 3aMKHYTHIE KATETOPUH.

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

OYHKIHOHATIEHOE PEaKTUBHOE MPOTrpaMMHUPOBAaHKE Ha IIpUMeEpe
reactive-banana.

Weak u StableName. FFL.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyZeHT B Te4eHHE BCEro Iepuoja OOydeHHsS MOIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIe eCTh NOJKIIOUeHHe K ceT MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnoenaa numepamypa:

1. JlumoBawa, M. Uzyuait Haskell Bo ums moOpa!: mpakTmueckoe pykKoBOACTBO / M.
JlunoBaua ; mep. ¢ anri. JI. Jleymmna, A. Cununeina, SI. ApcanykaeBa. - 2-¢ u3a. - Mocksa : JIMK
[Mpecc, 2023. - 492 c. - ISBN 978-5-89818-338-7. - Tekcr: snekrtponnsni. - URL:
https://znanium.ru/catalog/product/2102625 (nara obpamienus: 14.07.2026). — Pexxum nocryna:
IO TIOJIITHCKE.

2. bepn, P. KeMuyuHbl TPOEKTUPOBAHUS AITOPUTMOB: (pyHKUIMOHANBHBIM monxon. C
npuMmepamu Ha s3bike Haskell : mpaktudeckoe pykoBoactBo / P. Bepn ; mep. ¢ anrm. B. H.
bparuneeckoro, A. M. Ilenenunpina. - 2-e u3a. - Mocksa: JIMK Ilpecc, 2023. - 331 c. - ISBN
978-5-89818-555-8. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2107906 (nata oopamenwus: 14.07.2026). — Pexxum gocryna:
IO TIOJIITHCKE.

3. Okacaku, K. Uncto ¢hyHKIIMOHATBHBIE CTPYKTYPHI JAHHBIX: TPAKTHUECKOE PYKOBOJICTBO
/ K. Okacaxku ; iep. ¢ aurd. I'. K. bponnukosa ; mox pen. B. H. Bparunesckoro. - 2-e u3z. - Mocksa:
MK IlIpecc, 2023. - 252 c. - ISBN 978-5-89818-577-0. - Tekct: amekrponnbii. - URL:
https://znanium.com/catalog/product/2107940 (nara oopammenus: 14.07.2026). — Pexxum goctyna:
IO MOJIITHCKE.

/Jlonoanumenshasn numepamypa:

1. Jleitno M., P. Jloka3zaTenbCTBO KOPPEKTHOCTHU Mporpamm : yuebHoe nocoodue / K. Pycran
M. Jleitno ; mep. ¢ anrn. A. H. KuceneBa. — Mockga : JIMK Ilpecc, 2024. - 532 c. — ISBN 978-5-
93700-199-3. - Tekcrt : anekrponHbIi. - URL: https://znanium.ru/catalog/product/2204231 (nata
obpamenusi: 14.07.2026). — Pexxum mocTyra: 1mo mojamucke.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKOH 0a30i, COOTBETCTBYIOIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieurBaroIeil MpoBeieHUe BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHONW IOATOTOBKH, HPAKTHUYECKOH M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaroUXcsl, MPETYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABIAIOT COO0HM yueOHbIE ayIUTOPUH JIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MPakTUYECKOro) THUMA, TPYNIOBBIX H
VMHAUBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS I XpaHEHHs U MPO(PUIAKTHYECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYIA) oOecTieunBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;
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— MEXaHUYECKUMH KaJIbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE IPUCIIOCOOTICHHBIE
JUI. MUCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM):

Ne HaumeHoBaHue nopraJja Ccblika
(u3xaHud, Kypca, 10KyMeHTa)

1. | Hayunas snexkrponnas oubnmoreka elibrary.ru | https:/elibrary.ru/defaultx.asp

OubmoTeka
2. | basa nanueix mwis I T-cnenuanucroB https://habr.com
3. | basa mammeix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbpIi caiT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparum

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue» | https://www.edu.ru/

6. | Mudopmanunonnas cucrema «EanHoe okHo pocrymna | http://window.edu.ru/
K 00pa3oBaTelIbHBIM pecypcam»

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeuenr WH(DOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa30BaTeNbHOT0 Ipoliecca Mo JUCIUILIMHE (MOIyIIe), B TOM YUCIIe KOMIUIEKT JTUIEH3UOHHOTO
MpPOrpaMMHOTO  OO€CTeueHUsi, COBPEMEHHble mpodeccuoHaIbHble 0a3bl  JaHHBIX W
MH(OPMAaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3zepbI:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJHO PacipoCTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIICH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:
Toggle app | 3apyOexHOoe | CBOOOHO pacIpoCTpaHsIeMOe
CucTeMBbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | muuensnonHoe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exnoe | nurensnonnoe
CripaBo4YHO-NIPaBOBbIE CHCTEMbI:
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Koncynprantllitoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucreMa

CpeacTBa aHTHBHPYCHO# 3aLUTHI:
Kaspersky Endpoint Security amnst 6usneca OTEUYECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiii Russian Edition
Cpennbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbI MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE

CuctemMbl ynpaBJieHusi 0noauorpaduueckoii uHpopmanueii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyecKkue H OIeHOYHbIE MATEPHAJIBI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npomnecce uzydenus AucuuIiuHbl (Moayss) «DyHKIMOHAIBHOE MPOTPAMMUPOBAHKEY B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yUeOHOW pabOThI, Kak
JICKIIMU, CEMUHAPbI, JOMAIIHHUE 3aJaHUs], KOJJIOKBUYM, OOHYCHBbIE Oajlibl, a TaKXKe pa3IMyHbIC
BUJIbI CAMOCTOSTEIBFHOU pa0O0Thl 00yYaIOIIUXCsl TI0 3aJJaHHIO0 MTPETIoaBaTells, HallPaBJICHHBIC Ha
pasBUTHE HAaBBIKOB npodeccroHanbHOM JIEKCUKH, 3aKpeIUICHUE MIPAKTUYECKUX
PO ECCHOHAIBHBIX KOMIIETEHIIUHN, TTOOIIPEHNE MHUINATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCIEI0BATENIbHOE, MOHOJOIMUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCsl BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTH4YHO
(UKCUPOBaTh OCHOBHBIC WJICH, BBIBOJABI W OOOOIICHWS JEKIMW; BBLICTSATH BAXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOTBITATECS HAWNTH OTBETHI B PEKOMEHII0BaHHOU JuTepatype. Ecimu
pa3oOpaThCsi B MaTepuane He YyAaercs, cieAyeT chopMyIHpoBaTh BOINPOC U 3a4aTh €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa ydeOHON NEeATETbHOCTH, IPOBOANMAs B yUeOHOM 3aBEIEHUU O]
PYKOBOJCTBOM TMpenojiaBaTeis, T[e€ CTYAEHTbl aKTUBHO YYacTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKUX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxe MoJe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO TTOMOKET
ri1y0e MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Hajx JOMAIIHUMHM 33/JaHUSIMH  BaXKHO BHUMATEJIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CpPOKaMU BbIMOJIHEHUs. PexomeHnayercs pa30ouBaTh 3aaHMs HA STalbl, YTOOBI
u30exaTh MEperpy3ku M Jydllle yCBOUTH Marepuai. lcrosb30BaTh pa3iuyHble MCTOYHUKH
uH(pOopMalnu, BKI0Yasi yaeOHUKH U OHJIAaH-pecypcChl, A1 0ojiee rTyOOKOro MOHUMaHUS TEMBI.
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KOJZJZOK@MJ/M — YCTHBIC OTBCTHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BCCTCH CTYJICHTY 3apaHCC.

B Imponecce IMOATOTOBKHM K KOJUIOKBUYMY HeO6XOI[I/IMO IMpOaHAJIU3UPOBATH y‘lC6HBI€
MaTcpHralibl, O3HAKOMUBIINCH C JICKLIUAMU, y‘-Ie6HI/IKaMI/I n JONOJHUTCIBHBIMHU HMCTOYHHMKAMMH,
AKICHTHUPYSA BHHMAHHUC Ha KIIOYEBBIX TEMaAXx. PCKOMCHI[yeTCH COo3aaTh CTPYKTYPUPOBAHHBIC
KOHCIICKTbI, BBLACIAA OCHOBHBIC UJICHU, TCPMUHBI 1 (bOpMy.HBI.

Bownycuvie 6annbt — 3TO OLUEHKH, KOTOPHIE CTYJACHTHI MOTYT IMOJIyYUTh 32 BBIIOJHEHHE
JIOTIOJTHUTEIIbHBIX 3a/1aHUN.

®opmar OOHYCHBIX 0AJUIOB MO3BOJIAET CTYJACHTAM YIyYIIUTh OOLIYIO OLIEHKY IO KypCy H
CTUMYJIUPYET yriIyOJIeHHOE U3yYeHHEe MaTepuaa.

Ilpoexm — uccienoBareibckas padoTa 1o Kypey M Ipe3eHTAIMsl pe3yJIbTaTOB.

JIyist ycienrHo#i moITOTOBKYU K MPOEKTY PEKOMEHIYETCS: YeTKO OMPEACIIUTh IS U 3a1a91
IIPOEKTAa; COCTABHUTH IJIaH PabOThI, pa30MB MPOEKT HA ATAIbl C YKa3aHUEM CPOKOB BBITOJHECHUS
KaXJIOTO U3 HUX; UCIOJB30BATh PA3HOOOPA3HbIE UCTOYHUKHA MH(POPMALUU U WHCTPYMEHTHI JIJIs
UCCIICIOBAHMSI TEMBI, PETYJISIPHO MPOBEPATH MPOrPECC M BHOCUTH KOPPEKTHBBI B IIAH, €CIH TO
HEOOXOINMO.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YUeOHOW AMCHIUIUINHBI (MOIYJIIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH [P MUHUMAJIFHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKuii (06paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIET0BATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIlO)

Kpurtepuu nosiydyeHusi ypoBHsI M1 OLEHHBAHHUA C(POPMHPOBAHHOCTH KOMIIETEHIHI 1O
aucuuIuinae (MoayJie) « DyHKIMOHATbHOE MPOrPAMMHPOBAHHE)

OneHuBaHue YpoBHSA Y4e€OHBIX JOCTIKEHUH, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3auema ¢ OYeHKOIU, TIPU DTOM TIPOBOJHUTCS OIICHKA KOMIETEHINH, C(HOPMHUPOBAHHBIX I10
TUCITUTLINHE.

Jns oueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUH
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
nATUOATUTPHON IIKAJION CIEAYIOIMM 00pa3oM, eClii MHOE HE YKa3aHO B CUJIIa0yce JUCIUTUTHHBL:

JecaTubannbuas) IlaTtudannbHas Ouenka 3a 3aver OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 00yuyeHus! 1o JUCHUILINHE (MOLYJII0)
10 OTnn4yHO 3adTeHo CTyZeHT MOJHOCThIO BIAACET 3HAHUSIMU,
9 OTIUYHO 3ayTeHo HU3JI0XKCHHBIMHU B pa6oqe171 nporpamMmme, u
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH
CaMOCTOSITETILHO u JIOTUYECKH

MOCIIEI0BATEIIEHO OTBEYAET Ha BCE BOMPOCHI,
akKIIGHTUpYs  BHUMaHWe Ha  HauOoee
BAYKHOM. YwMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIaccu(PUIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh U CHUCTEMaTH3MPOBATH
M3YYCHHBIM MaTepHas, BBIACISS KIIIOUCBBIC
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 (GopMyIHpyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3ynbTaThl aHaAJIN30B u JIPYTUX
WCCIIEIOBAHNN, a TaKXKe PEIIaeT CIOKHBIC
3amaun. CTymeHT XOpOomio 3HaKOM C
METOAaMHU HCCIEeJOBaHMs, HEOOXOIUMBIMH
JUISL TIPAaKTUYECKOM NEATENbHOCTH, U YMEET
CBS3BIBATh TEOpETHIECKHE ACTIEKTHI
JTUCIUILTAHBL  (MOIyJIs1) C TPaKTHYSCKUMHU
3aJa4aMu.

Xoporo 3auTeHo

Xoporo 3auTeHo

CryneHT oOnamaeT 3HAHUSAMHU MpeaMeTa
IIOYTH B TIOJIHOM oOBeMe pabodei
MPOTPaMMBI H CAMOCTOSITENIEHO, JIOTHYECKH
MOCJIEI0BATEIIEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAJIM3UPOBATh, CpaBHMBATb,
KJIACCU(PHUIMPOBATD, 0000maTh,
KOHKPETH3UPOBaTh W CHUCTEMAaTHU3HPOBATH
W3YYeHHBI  MaTepwal, BBIOESNAS €ro
KIIIOUEBbIC ACIICKThI u yCTaHaBJIMBas
MPUYUHHO-CIIEJICTBEHHBIE CBSI3M.
®dopMynHpyeT CBOH OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YIbTAThl aHAIU30B U
JIPYTUX WCCIENOBaHUHU, a TaKXKe peniaeT
CJIOXHBIE CUTyallHOHHBIE 3amadu. CTyIeHT
XOPOIIIO 3HAKOM c METOJIaMHU
HCCIICOBAHU, HEOOXOIUMBIMH IS
MPAKTHUYECKON JMEATENhbHOCTH, W yMeEeT
CBS3BIBATh TEOpETHUECKUE ACTIEKTHI
peaMeTa ¢ IPAKTHYSCKUMHU 3a1a4aMH.

Y 10BIETBOPUTENHHO 3auTeHo

Y 10BIETBOPUTENHHO 3auTeHo

CryneHT oOnamaer 0a30BBIMU 3HAHHSIMH
0 JTUCHHUILTHHE (MOJIYJII0), HO UCITBITHIBAET
TPYIHOCTH MPH CAMOCTOSITEIBHBIX OTBETAX
1 WCITOJIB3YET HETOYHBIE (hOPMYITHPOBKHU. B
XO0ll€ OTBETOB OH JOIMYCKaeT OIIMOKH,
Kacaromuecss CyTd BonpocoB. CTyneHT
CIIOCOOEH peIaTh TONBKO CaMble MPOCTHIE
3a7a4d U BIAACET JIUIIb MUHUMAJILHBIM
HabOPOM METOJI0B MCCIIEIOBAHMS.

He cnaun He 3aureno

N

He cnaun He 3aureno

He cnaun He 3aureno

CTy,I[eHT HC  OBJIAJACI 00s13aTeNbHBIM
MHUHHUMYMOM 3HAaHUU 110 npeaMeTy U HE
MOXET OTBETHUTH Ha BOIPOCHI, NAXKE CCJIN
nmpernogaBareiib  3a4acT JOIMOJIHHUTCIILHBIC
HaBOJAIINEC BOIIPOCHI.

JlucuunnuHa

CIeyIoIKUM 00pa3oMm:

(monynp)  «DYyHKIHMOHAIBHOE

IporpaMMHUPOBAHUCH OICHUBACTCsA

AKTHBHOCTH Bec | KonuuecTBO Onucanne
Homamnnue 3aganus | 40% 7 HaGop 3aia4 o remMam HeJienu
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AKTHBHOCTH Bec | KoanuecTBo Onucanue

3aueT ¢ OlleHKOU 30% 1 [IpoekT - nccnenoBaTenbcKas padoTa Mo Kypey u
Mpe3eHTalus pe3yIbTaToB.

@®opmyJia pacuyéTa UTOrOBOH OLEHKH MO AUCHUIINHE (MOAY/10) «DYyHKIMOHAIbHOE
nporpammupoBanue»: «0,4 x cpennee 3a nomamtaue 3aganus + 0,3 X komtokBuyM + 0,3 X 3ader

C OLIEHKOM».
B pamMkax u3ydeHus TUCIUILTAHBI (MOYJIsI) BOBMOXKHO TOJydeHHEe OOHYCHBIX OAJIJIOB.

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4alOIIMXCH 10 IMCHUIINHE (MO1YJI€e)

IMpumepHbIe TOMALIHUE 3aTaHUS
1. MMoaumoppubIH Map .
— CodopmynupoBarh THIIOBYIO CUTHATYpy map - (a — b) — [a] — [b].
— Peanu3oBarh 4MCTYI0 PeKYPCUBHYIO (DYHKIHIO Map .

— Koa nomxen koMnuiaupoBaThcs 6€3 npeaynpekIeHui.
2. MoHnowus.
— Ilepeuncinth Tpu 3aKOHA MOHOUA.

— PeanuzoBats THD SUM INt wepe3 newtype .
— Tlokasars, a0 Mmempty = Sum 0/u (<>) =  (Sum x) (Sum y) — Sum (X +Y).
— IIpoBepuTh 3aK0HBI ¢ MOMOIIBIO (UICKCheck .

3. MHayKuusi HAX CIHCKAMM.
— Jlokasats (Bpyunyto wiu nipu nmomorin QuickCheck) cBoiicto length (replicate n x) = n!

JUIsl HATypaJIbHbIX .
— IlpenocraBute 0a30BbIi Cilydail, mar WHIYKIMHA W/WIA TPOWTH TECT IS CIydailHBIX

3HAYCHU.
4. Aaredpanveckuii THII.

— OOBsaBUTH OMHaApHOE epeBo BinaryTree a.

— Peanu3zoBate ans Hero uHCTaHuio Functor .
— IlpuBectu paGounii (aiin, KOMIWIMPYIOMUKCcS 6€3 OIHOOK.
5. KomOunaTopsl napcepa.

— C momourpro parsec/ megaparsec HamucaTh mapcep apru(pMETHYECKHX BBIPAKCHHIMA
(uudpsr, +, *).
— @yukuus  parseExpr o String — Either ParseError EXpr HoIDKHA NPaBHIBHO

pa3dpath CTpOKU Buga 2+3*4 .
6. Applicative-komno3unms.
— Ilokasars, kak fBa 3HaueHus Maybe komMOuHHpYIOTCS Yepe3 <*>.
— Tlpusectu npumep Just (+) <*> Just 3 <*> Just 4 u NOJAYYIUTH pe3ysIbTaT ]Just 7|

7. STM-Tpan3akumusi. |

— PeanmuzoBate (QyHKOHMIO, aTOMapHO YBEIWYWBAKOIIYIO CcUE€Tuynk | \Var Int! u
OJTHOBPEMEHHO 3alHCHIBAIOIIYIO CTapOe 3HaUeHHEe B BTopoit | \Var .

— IIportecTrpoBaTh pabOTy ¢ HECKOJIBKUMH ITOTOKAMH, YOS TUBIINCH B OTCYTCTBUU TOHOK.

8. TectupoBaHue cBoiicTBA. | |

— Hamnucarp QuickCheck-cBoiictBo anst reverse @ [a] — [a], nanpumep ‘ reverse (reve rse}
XS) == XS \

— Y0enuThCs, 4TO TECT MPOXOAUT JJIs IHPOKOTO HA0Opa CIIy4aifHbIX CITUCKOB.
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9. Web-cepsep (Scotty).
— Co3aTh MUHEMAJIBHBIN CcepBep, oOcmyxuBarommii 3anpoc GET /hello/:name.

— CepBsep nomken Bo3Bpaniate JSSON-otset { “‘greeting”:""Hello, <name=>!"" }.

10. FFI.

— Yepe3 FFI BemBath u3 Haskell ¢ynkmmro double sgrt(double) w3 crammapTtHOM
o6ubmuorexu C. |

— Hammcarp o6omnouky hsSqrt :: Double — Double, nposepus, uro hsSqrt 9 ‘ BO3Bpalliaet

30!

IIpuMepHble 3aJaHNS U KPUTEPUU OLIEHUBAHUSA /ISl IPOEKTA
Bapuantsl Tem npoekra:
— A. DSL-unrepnperarop — Onucars Tunodezonacusiii DSL (apudmernka, BeTBICHUE,
BBO/I/BbIBOJT) Ha ocHOBe GADT u Free-monazsr , peasin3oBath ABa uatepnperaropa (10- u
Mock-), TOKpBITh KO property-recTamu.

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

— B. Crpum-o6paboruuk — [Toctpouts pipeline ua streamly / conduit, unrarommii
CSV-aiin, rpynnupyronmii CTPOKH, TPUMEHSIOMNN arperupyonyto (yHKIIIO U BEIBOSIINN
pesynbTar B \Vector . OneHuTs IpoIyCKHYIO ClIOCOOHOCTb.

Tpebyemvie mexnonocuu . streamly (wmm conduit), vector, criterion.

— C. Cepsep ¢ STM-noruxoii — PeannszoBats BeG-cepBep (Scotty) ¢ HECKOTBKUMHU
SHA-TIOUHTAMHU, UCTIONB3YIOIME STM -KoHTeHepsI 1g yuéTa MoIb30BaTEIbCKIX CECCHIA,
00ecTeynTh KOPPEKTHOCTH ITPH BEICOKOM YPOBHE MapajlIeIn3Ma.

Tpebyemvie mexnonocuu . SCotty, stm, async, quickcheck-stm.

— D. Effect-system — Cosnats nebGonbinyto 6ubmuoreky >pdexros Ha Gaze effectful
/ polysemy  (smu mtl
e€ Ha mpuMepe IPOCTON KOMaHAHONH 000JIOUKH.

Tpebyemvie mexnonoeuu . effectful /polysemy, mtl, hspec.

— E. Tecr-mnatdopma — CKOHCTpYHpOBaTh HAOOP TUMIOBBIX Property-recton
(QuickCheck/ Hedgehog) mist peanuzarmii Functor, Applicative, Monad ; codpats oT4éT 0
MOKPBITUH M HAHJCHHBIX OIMOKAaX.

Tpebyemvie mexnonocuu . quickcheck, hedgehog, tasty, hpc.

CryneHT BbIOMpaeT OMH U3 BapUAHTOB, (PUKCHUpYET 3a1auy B Issue peno3utopus u
noyry4yaet e€ ofo0peHue.

Kputepuu onieHuBanus:

—  OYHKIMOHAIBHOCTb.

— KauecTBoO K01a.

— Hcnons30BaHre IPOABUHYTHIX KOHIICTIITHA.
— Tecruposanue.

— JlokymeHTanus.

— [IIpesenTanus.

— Oruér.

), BirounB 3 ekl Reader, State, Error, Log. ITpoaeMoHCTpHpOBaTh

IIpumepHble 3agaHus 1/ KOJUIOKBHYMa
1. Momumopdusm Hindley-Milner. [laiite ompeneneHue, OOBSICHUTE pPa3HUIY MEKIY
YHHUBEPCAJIBHBIM TOIUMOP(OU3MOM M OTPAHWYCHHBIM TOJUMOP(PHU3MOM, peau3yeMbIM dYepes
type-classes.
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2. Monoun. Chopmynupyiite kinacc Monoid B Haskell, nepeunciure Tpu 3aKkoHa, KOTOpbIe
OH 00513aH yJIOBJIETBOPATD, M IPUBEIUTE IPUMEP MOHOUIHOTO THUIIA.

, |pure

3. dyHKTOp W amUIMKaTHBHBIA (QyHKTOp. OnuimTe OCHOBHBIE oneparmu ( fmap
<*>)) ¥ MepeYNCINTE UX 3aKOHBI (MJICHT., KOMITO3UIIUS, TOMOMOP(HU3M, HHTEPIIPETALIHS).

4. Do-notamus. OObSICHUTE, KaK OHA PA3BOPAYMBACTCS B IIETIOYKY BHI30OBOB >>:\ " ‘>> ‘

5. Software Transactional Memory (STM). Yrto mnpezacrasiasier coboii STM wu Kak
JOCTUTaCTCA aTOMAapHOCTDH TpaHBaKLIPIP'I?

6. GADT. B uém otinnurie ot oObuHbIX Oata -o0bsaBiaeHui? [IpuBeauTe npocTor mpumep

tunobe3zonacHoro DSL, moctpoennoro Ha GADT.
7. Free-monna. Kakue 3agaun pemaet Free-Monad, kak BeITIsiIUT €€ 6a30Bast CTPYKTypa B

koJie (KoHCTpyKTOphl Pure m Free)?
8. Effect-system. Hasosute Tpu ypoBus abctpakuuu (effect type, handler, carrier) B
oubmmorekax effectful /polysemy u kparko onummre UX GyHKINH.

33}13]—[1/15[ IJIA l'lpOMe)KyTO'lHOi;I aTTeCTallui 110 JMCIHUIIJINHE (MO)Iy.]IlO)

Ne 3aganue OTtBer Komnerenuus
n/n
1. Kaxolf MexaHu3M BBIYMCIIEHUH T03BOJISIET JleHuBbIE BBIUMCIEHUS OIIK-1
OIpeAEIATh OECKOHEUHBIC CTPYKTYPhI JaHHBIX B (Lazy Evaluation)
Haskell?
2. Omnpexenure Ha3HAUCHUE ANreOpanIecKux KomOunmnpoBanue cymMmm u YK-1
tunos JaHHbIX (ADT) B MogenupoBanuu MPOU3BE/ICHUI TUIIOB /JIsl
IPEAMETHOM 00IacTH. TOMHOTO OMHCAHITA
COCTOSIHUM
3. Kaxoil MmaTemMaTnueckuii METOA UCTIONB3YETCS CTpyKTypHas HHAYKLIUS OIIK-1
JUTSL IOKA3aTeNIbCTBA CBOMCTB PEKYPCHUBHBIX
byHKIHIA?
4, [lepeuncnure 3aKOHbBI, KOTOPBIM JOJIKEH AcconmraTuBHOCTb, OIIK-1
MOTYMHSITHCS FK3eMILISIp Kiacca Monoid. _ CyliecTBOBaHue
HEHTpasbHOro 3J1€MEHTa
(mempty)
5. B uewm 3akirodaercs cyTh 3aKOHOB (DYHKTOpA € CoxpaHeHne TOXKIEeCTBa U OIIK-1
TOYKH 3pEHUS TEOPUN KaTeropuii? KOMIIO3HIIMH IIPH
orobpaxennu (fmap)
6. Jns permieHust Kakux 3a1a4 npeJHa3HaueHa W3omsaima moOOYHBIX T1IK-2
MoHasa [O B uncto pyHKIIMOHATHLHOM S3bIKE? spdexros BBOZa-BLIBO/A
OT YHCTOH JIOTHKH
7. Kaxkoii MexaHu3M 00ecrieYrBaeT aTOMapHOCTh Software Transactional VK-2
orepanyii B KOHKypeHTHOM cpejie 6e3 Memory (STM)
010KMpPOBOK?
8. HazoBute BeO-(hpeiiMBOPK, HCIIONB3YIOLINHA Scotty [K-2
MOHAQIMYECKHUI CTHIIb AJIT 00pabOTKH 3aIipOCOB.
9. Kakoli mo/1xo/1 K TeCTUPOBAHHIO OCHOBAH Ha Property-based testing T1IK-2
MPOBEPKE MHBAPHAHTOB BMECTO KOHKPETHBIX (QuickCheck)
npuMepoB?
10. | Kakyro npoGiiemy pernraer ctek TpanchopMepoB KomOunuposanue OIIK-1
monaJ (Monad Transformers)? pasau4HbIX 9 (HEKToB B

OJJHOM BBIYUCJICHUH
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11. | B yem mpeuMyIecTBO apXUTEKTYPHOTO CTHIIS Bo03M0XHOCTH CMEHBI YK-2

Tagless Final mepen cBo6onHBIMU MOHagaMK? HHTEpIpeTaTopa oes
W3MEHEHUS KoJa
POTPaMMBI

12. | Yem Oubmuoteka streamly oTanyaeTcsi OT TTonnepxka TIK-2
CTaH/IaPTHBIX CITUCKOB IpH 00paboTKe MHKPEMCHTaIBHOM
ITOTOKOB? 00paboOTKH U

napajienuzmMa

13. | Jlns 4ero ucmonb3yrTCs CEMEHCTBA THIIOB Brruucnenus Ha ypoBHe OIIK-1

(Type Families) Ha ypoBHE KOMIMIAIIAHN? THIIOB M 3aBUCUMOCTD
TUIIOB OT 3HAYCHUH

14. | Kakoe npenMymiecTBo 1at0T 0000IICHHbIC YToyHEeHHEe TUIOB AAHHBIX OIIK-1
anreOpanveckue Tunbl faHHBIX (GADT)? B MMATTCPH-MATIUHIC IS

0e30macHOCTH

15. | Kakwuie 3aKOHBI TapaHTUPYIOT KOPPEKTHOCTh Get-Put, Put-Get, Put-Put OIIK-1
pabotel ontuueckux nuH3 (Lenses)?

16. | Kakue nBa 0a30BbIX HOHSATHS JIS)KAT B OCHOBE Coo6prtus (Event) n IK-1
(YHKIIMOHAIEHOTO PEAKTUBHOTO Hosexnenne (Behavior)
nporpammupoBanus (FRP)?

17. | Kakoii uatepdeiic mo3BossieT BbI3bIBATH Foreign Function Interface I1K-2
(GyHKIMHM, HarTMcaHHbIE Ha sA3bIKe C, U3 Koza (FFI)

Haskell?

18. | Kakoii martepH obecrieunBaeT Oe30macHoe Bracket / Resource T (RAII VK-2
yIpaBlieHHE pecypcaMu (OTKpPBITHE/3aKphITUE)? aHaor)

19. | Kakyro 3a1a4y pemaroT yTOUHSIOIINE THITBI Hanoxxenue orpannueHuii YK-2
(Refined Types) B cucteme THIIOB? Ha 3HAYCHNUS (Hanpumep,

HOJIOKUTEIIFHOE YHCIIO)
20. | T'me npumensiercst MoHana Free st mocTpoeHUs Pasnenenue onucanus OIIK-1

MHTEPIPETUPYEMBIX SI3bIKOB?

MPOTpaMMBI U criocoda eé
BeimonHerns (DSL)
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