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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma aucummiuHbel (Moayiis) «DyHKUHMOHAIBHOE INPOrPaAMMHUPOBAHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepalIbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM
BeICIIer0 oOpa3oBaHusi — OakanaBpuar mo HampasieHuto 38.03.05 «busnec-unpopmarukay,
npopwis «bu3HEC-aHAIMTHKA», YTBEP)KICHHBIM NMpHKa3oM MUHHCTEPCTBA HAyKH M BBICILErO
obpazoBanus Poccuiickoit ®eaepannu Ne 838 ot 29.07.2020 ropa.

N3zyuenne aucuuminHbl (Moayst) « OyHKIMOHAIBHOE IPOrpaMMHUPOBaHKE» 00eCIieunBaeT
Oosee mpencKazyeMoe IMOBEACHUE, MPOCTOTY MapajuleIn3allMd U BO3MOXHOCTH (OPMaJIBLHOTO
JI0Ka3aTeIbCTBAa CBOMCTB MPOrpaMM, YTO JEJIAeT €ro KJIKYEBbIM MHCTPYMEHTOM B pa3paboTke
Ha/I&KHBIX paclpele€éHHBIX CHCTEM, OOJIBIIMX IAHHBIX, KOMIIMIATOPOB M B aKaAEMHUYECKHX
UCCIICIOBAaHUSX B 00JJACTH TEOPUU BBIYUCICHHH.

MecTto 1ucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hacrosmas nucuunianHa (MoayJib) BKJIIOUEHA B y4e€OHBIH I1aH 10 MPOorpaMMme MoArOTOBKH
OakamaBpuata 1o Hampasieauio 38.03.05 «busHec-unpopmatuka», npodpwib «busHec-
aHAJIUTHKa» W BXOAWUT B BapuaTHBHYIO dYacTh bioka 1, dopmupyemyro yyacTHUKaMu
00pa30BaTebHbIX OTHOIIEHNUH, KaK JUCLIUIUIMHA 110 BBIOODY.

Jucuuminza (MOIyib) TOCTyNHA JUIst u3ydeHus Ha 3 uinu 4 xypce B 6, 7, 8 cemecTpax Ha
BBIOOD I10OCJIE€ YCHEIIHOIO OCBOEHUS AUCHMIUIMH (Moayieil): «Matemaruueckuid aHanu3. YacTsb
1», «Maremarnueckuii ananu3. Yacte 2» u «Jlunelinas anreOpa m reomerpus. Yacte 1»,
«Jluneiinas anrebpa m reomerpusi. Yactp 2» mim «Marematnueckuii ananmu3. [IpoaBuHYTHIN
ypoBeHb. HacTe 1», «MaTematuueckuid ananus. [IpoaBunyTeiil ypoBeHb. HacTb 2» u «JIunelinas
anreOpa u reometpusi. [IpoaBuHyThid ypoBeHb. YacTh 1», «JluHeiiHas anrebpa W reoMeTpus.
[TponBunyThIi ypoBeHb. HacTh 2» u «SI3bik nporpammupoBanus Python. OcHoBHOII».

Hesb n3yyeHust AUCHMILIHHBI (MOAYJI51): cOPMUPOBATh y CTYAEHTOB (DyH/IaMEHTAIbHOE
NOHMMaHWEe ¥ TPAKTUYECKHE HAaBBIKM TNPUMEHEHUS (PYHKIMOHAIBHOTO TMOIXOAa K
IIPOrPaMMUPOBAHHUIO, TO3BOJIAIOIINE TUCATh YNUCTBIN, MOJLYJIBHBIN U JIETKO MPOBEPSIEMBII KOJI.

3agauu u3yyeHusi AMCUUIIIMHBI (MOAYJIA):

— U3yu4uTh A-ucuucienue, Tunossle cucreMsl (HM, Hindley-Milner, 3aBucumsbie Tumsr) u
CEeMaHTHUKY YUCTBIX (PYHKINH;

— OCBOUTb OCHOBHBIE€ KOHCTPYKIMHM (YHKIMOHAIBHBIX S3bIKOB (KappuUpOBaHHE,
BbICILIME-TIOPSAKOBBIE QYHKIUHU, PEKYPCHSL, T€HUBOCTh, MOHAbI, 3(PPEKTHI);

— HAay4YHUTbCSl MPOEKTUPOBATh W PEATU30BbIBaTh aOCTpaKUUU JaHHBIX 0e€3 MOOOYHBIX
3 PEeKTOB, HUCMOIb30BATh THUIHU3UPOBAHHBIE OMOIMOTEKM M HHCTPYMEHTBI CTaTUYECKOMH
IIPOBEPKU;

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

B pe3yabTate 0cBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOMIUIICS 10/I2KEeH

3HaAmMb:

— OCHOBBI TEOPHUU KATETOPHH, YHUBEPCAIbHOM anreOpbl M AMCKPETHON MaTeMaTHKU:
00BeKThI, MOp(U3MBI, PYHKTOPBI, 1€KAPTOBO 3aMKHYThI€ KaTErOPHH, MOHOUAANIbHbBIE KATETOPUH;
cBi3b ¢ KkoHcTpykuusimu  Haskell  (pyHkTOpBI, anmiaukaTtuBbl, MOHAIbI,  JIMH3BI,
nuddepeHpoBaHue)

— TMPOMBILUIEHHbIE CTaHAApTHI pa3padoTku Ha Haskell: cucrema moynelt, HHCTpYMEHTBI
cbopku (cabal/stack), best practices opranuzanuu koaa, pabota ¢ 3¢ dexramu, TECTUPOBAHHE,
npoduIMpoBaHue

— cuHTakcuc U Oa3zoBble KoHcTpykuuu Haskell: momumopdusMm, (yHkumuu BeIcHIEro

nopsiika, JICHUBBIC BBIYHUCIICHUA, PCKYPCUSA, NOKA3aTCIIbLCTBA IO MHAYKIOHUU IS IIPOrpaMM 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 TpaHc(POopMepoB, F3PPEKTOB U KOHKYPEHTHOI'O/pPEaKTUBHOTO
IPOrpaMMHUPOBAHUS: KOMITO3ULIMSI alIUIMKATUBHBIX (DYHKTOPOB, TpaHC(hOpMEpPBl MOHAJ, tagless
final, effectful, Free-monana, Term-monana, STM, MHOIOIIOTOYHOCTB, 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 Tapcepbl C MOMOIIbIO ANIUIMKATUBHBIX KOMOWHATOPOB; MCIOJIB30BaTh do-
HoTauuio /Ui IO ¥ reHepaTopHbIX BhIPAXKEHUH; UcaTh T'eHepaTopsl ciydyaiiHbix gaHHbIX (I'TICY)
U TECThI HAa OCHOBE CBOMCTB (property-based testing);

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

— peaau30BBIBATh HWHTEPIPETATOPbl MaleHbKHUX s3bIKOB C¢ nomoiupto GADT u Free-
MoHazbl; ucnonb3oBate GADT s tunoOe3zonacHsIx npeoOpa3oBaHuil (Oe30macHble BEKTOPHI,
SQL-3anpocsr yepes rel8);

— 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 HOJXO/IOM K PELICHHIO 3a/1a4 NPOrpaMMHPOBAHUSA U MAaTEMAaTUKHU:
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 00ecIeueHus TUTI00E30IMacHOCTH Ha YPOBHE KOMITMIISALINH: HCIIOJIb30BaHNE
GADT, cemeiicTB Tunos, refined-TunoB u constraint-10ka3aTeabCTB ISl UCKJIIOUEHHS OIINOOK
BPEMEHH BBINIOJIHEHUS (HEMYCThIE CIIUCKU, KOppeKTHOCTh SQL-3ampocos 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 MJIAHUPYEMBIX Pe3YJbTATOB 00y4YeHMsI

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:

Komnerenuus Copep:xanue HNupukatop [epeuens njIaHMpyeMbIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JMcCUHMILIMHE (MOAYJIIO0)
VK-1. Crioco0eH OCyIIECTBIIATh VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
MTOMCK, KPUTHICCKUI nHpopMaIuy B 001aCTH
aHaJN3 ¥ CUHTE3 HCKYCCTBEHHOT'O MHTEJJIEKTa, OCHOBHBIE
MHQOPMALUH, TPUMEHSATh MPUHIUIBI KPUTHYECKOH OLIEHKH
CHCTEMHBII OIXOA AJIS HUCTOYHUKOB HHGOPMALIUH U UX
peLeHHs OCTaBICHHBIX PEJIEeBaHTHOCTH.
3a1a4 YK-1.2. YMeeT KpUTHYECKH OLICHHBATh
HCTOYHUKHU MH(OpMaNU U
CHHTE3UPOBATh JaHHBIE U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJN3y U PEIICHUI0 KOMITUIEKCHBIX
pooeM
YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHAMH JJ1s1 00pabOTKH
uHpopMayu, GOpPMYyJIUPOBAHUH U
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
TIOJTy9eHHOU WHOPMAITIH
OIIK-4. CriocobeH moHUMAaTh OIIK-4.1. 3HaeT OCHOBHBIC MTPUHIHITEI Pa0OTHI
TPUHIMIEL PA0OTHI UHQOPMAITMOHHBIX TEXHOJIOTUH U UX
MH(POPMALUOHHBIX BIIMSIHUE HA OM3HEC-TIPOLIECCHI
TEXHOJIOTHI; UCIIOJIF30BaTh OIIK-4.2. YMeeT UCIoIb30BaTh METOBI U
UHGOPMAITUIO, METOJIbI U IIpOrpaMMHBIE CPEJICTBA I cOopa,
NpOrpaMMHBIE CPEJCTBA €€ 00paboTKu 1 aHaM3a HH(HOPMAITUH,
cOopa, 00paboTKH U oOecrnieurBas KA4YECTBCHHYHO
aHanmm3a Juis HHPOPMAIMOHHO-aHATTUTHIECKYIO
MH()OPMAIIIOHHO- MOJAEPIKKY
aHaJIMTHYECKOM OIIK-4.3. VimeeT npakTHYECKHil OTIBIT B
NOJ/ICP’KKU TIPUHATHUS MPUMEHEHUHU aHATUTHYECKUX
YIPaBJIEHYECKUX PEIICHUI UHCTPYMEHTOB JUISI TIOAJIEPKKHI
NPUHSATHS YIIPABJICHYECKHUX PEIICHUN B
OpraHu3alMiX
[K-2. CrniocoGeH uCIonp30BaTh IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTHIECKHE
COOTBETCTBYIOIIHI METOIbl M MHCTPYMEHTAIILHBIE CPEJICTBA,
MaTeMaTHYEeCKHH anmapat MpUMeHsieMbIe AJ1s1 00paboTKu U
W HHCTPYMEHTAJIbHbIC aHanm3a nHpopManuu
cpezcTBa Juist 00paboTKH, [1K-2.2. Ymeer 3¢ pekTHBHO UCTIONB30BATH
aHaJM3a U CUCTEeMaTU3alun MaTeMaTHYECKHUH anmapar JUIst
WHPOPMAITUH IO TEME CHCTEMaTH3al[UH JaHHBIX U PEIICHUS
WCCIICIOBAHUS JIJISI mpod)ecCHOHANBHBIX 3a1a4
pelIeHus 3a1a4 [K-2.3. NwmeeT npakTudeckuii ombIT paboTHI C

npodeCCHOHATEHOM
JIeSITEIIbHOCTH

WHCTPYMEHTaMH aHalln3a HHpOpMaIuu
B paMKaX UCCIIEI0BATEIbCKUX IPOEKTOB
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3. Temarunueckuii nJiau

Nen/ HauMeHoBaHMe Tpya0eMKOCTh, AKATEMHUYECKHE YACHI
II | pa3mena AUCHUIIMHBI Ounas ¢opma T}(y
(Moxyist) Ayautopuas pabota_ | Koyrpo | CamocrosTen (Texyuuii kompouts,
Jlekuun | CemuHApLI - bHAS PAGOTa ycneBaeMoCTH)
1 | BeencHue B 16 16 62 Jlomarinee 3a1aHue
MIPOrpaMMHPOBAHHE Ha
Haskell: ot cunTakcuca
JI0 MOHA/T
2 | [IpoxBunyToe 14 14 2 62 JlomMariHee 3a1aHue
(byHKIMOHAIBHOE Kosmmoksuym
MIPOrPaMMHUPOBAHHE
3auem ¢ OueHKOU 4 [poekT
Hmozo: 30 30 6 124
Oovem oucyunaunvt (Mooyns) 190
(6 ax. u.)
Oovem oucyunaunot (M00yn) 5

(6 3au. eo.)
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4. CopepxkaHue TUCHUILTHHBI (MOTYJIs)

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

1 Bgenenue B Cunrakcuc Haskell. Ilomumopdusm u GpyHKITNN BRICIIETO MTOPSAIKA.
IpPOrpaMMHUPOBAHKE HA Crucku. Pexypcus u nenuBble 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-norauust 1 10. 'enepatopubie Beipaxenust. [ TICY. Kiacc Monad.
Monaga ST. TectupoBanne, OCHOBAaHHOE Ha CBOMCTBAX.
Mmuoronorounocts B Haskell. Software transactional memory. Be6-
cepsepsl 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 anbda-3KBHBaJICHTHBIX TEPMOB. APXUTEKTYpa KOMIHIISITOPOB.

2 [IpoaBunyTOE CewmeticTa TumoB. CucteMsl 3¢ dexToB Ha mpumepe effectful.
(GyHKIMOHATBHOE 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. Yu4eOHO-MeTOAMUYECKOE O0ecIIeYyeHue

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 Cpelie YHHUBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
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. JlumoBawa, M. U3yuaii Haskell Bo ums moOpa!: mpakTmueckoe pykKoBOACTBO / M.
Jlunosaua ; mep. ¢ anrin. /. Jleymuna, A. Cununeina, 5. Apcanykaesa. - 2-e uzfl. - Mocksa : JIMK
[Mpecc, 2023. - 492 c. - ISBN 978-5-89818-338-7. - Tekcr: osnekrtponnsni. - URL:
https://znanium.ru/catalog/product/2102625 (nara obpamienusi: 14.07.2026). — Pexxum poctyna:
IO TTO/IITHCKE.

2. bepn, P. JKeMuy>XuHBI POEKTUPOBAHUS AITOPUTMOB: (PyHKUIMOHANBHBIA monxon. C
npuMmepamu Ha sizbike Haskell : mpaktudeckoe pykoBoactBo / P. Bepn ; mep. ¢ anrn. B. H.
bparunerckoro, A. M. [lenenunpina. - 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 oopamenus: 14.07.2026). — Pexxum goctyna:
IO TTO/ITHCKE.

3. Okacaku, K. Uncto ¢yHKIIMOHATIbHBIE CTPYKTYPbI JAaHHBIX: MPAKTHYECKOE PYKOBOJCTBO
/ 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: snekrponnsii. - URL:
https://znanium.com/catalog/product/2107940 (nata oopamenwus: 14.07.2026). — Pexxum fgoctyma:
IO TTOATHCKE.

Jlonoanumensnan numepamypa:

1. Jleitno M., P. Jloka3zaTenbCTBO KOPPEKTHOCTHU Mporpamm : yuebHoe nocodue / 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 mocTyma: mo mojamnucke.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOIICH
JIeMCTBYIOIIMM MTPOTUBOIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieuMBarolIeil MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, MPAKTUYECKOW 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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—  MEXAHUYECKUMU KaJIbKYJATOPAMH;

— 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 snexkrponnas 6ubnmoreka elibrary.ru | https:/elibrary.ru/defaultx.asp

OoubmoTeka
2. | basa nanusix g 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 oopasosanue» | https://www.edu.ru/

6. | Mudopmanumonnas cucrema «Eannoe okHo poctyma | http://window.edu.ru/
K 00pa3oBaTelIbHBIM pecypcam»

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

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

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

HaumenoBanmne 110 IIponsBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepaioHHbIe CHCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE
Bpay3sepbI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHNS
Microsoft Imagine (Visio, OneNote) 3apy0exkHOoe JIMILIEH3MOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
IporpammHoe o0ecneveHne 1Jisl IVIAHUPOBAHUS H Y4eTa BPeMEHH:
Toggle app | 3apy0OexHoe | CBOOOHO pacIpoCTpaHsIeMOe
CucTeMBbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nurensnonnoe
Cucrembl ynpasJjieHusi 6a3aMu 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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Koncynprantllntoc: cipaBogyHO-IIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucreMa

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

Visual Studio Code 3apyOexHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexxHOe CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOexHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apyOexHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOeKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE

Cucrembl ynipaBjeHusi oudauorpapuyeckoii nnpopmanueii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOexxHOe CBOOOIHO PaCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeTtoauyeckue H OlleHOYHbIE MATEePHAJIbI
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 3aJ[aHus, KOJJIOKBUYM, OOHYCHBIE Oaulbl, a TaKKe Pa3IudHbIC
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
(UKCHpPOBATh OCHOBHBIC HWJICH, BBIBOJBI M OOOOIICHMS JICKIIMH, BBIICISTH BaKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOpHIE
BBI3BIBAIOT 3aTPYAHCHHSI, U TIOMBITATECS HAWTH OTBETHI B PEKOMEHJIOBAHHOW JuTeparype. Ecmu
pa3zoOpaThCcsi B MaTepuane He yaaercs, cleayeT chopMmyiaupoBaTh BOMPOC M 3adaTh €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 MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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 OHJIAaH-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 MO3BOJIAET CTYJIEHTAM YJIYYIIUTh OOLIYIO0 OLIEHKY IO KypCy H
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:

JecaTubannbuas) IlaTtudannbHas Ouenka 3a 3auer OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLICHKA 0o0y4eHuUsI MO TMCHUTINHE (MOIYJII0)
10 OTnnyHO 3auTeHo CTyZneHT MOJIHOCTBIO BIaAeeT 3HAHUSAMU,
9 OTIHYHO 3auTeHo W3J0KEHHBIMH B paboueil mporpamme, H
) OTIHYHO 3auTeHo DIyOOKO  OoCMBICIIsIeT aucnuiuinHy. OH
CaMOCTOSITETILHO u JIOTUYECKH

MOCIIEI0BATEIIEHO OTBEYAET Ha BCE BOMPOCHI,
akKIIGHTUPYsl BHUMaHWe Ha  HauOoiee
BAYKHOM. YwMmeer aHaJIU3UPOBATh,
CpaBHHBATH, KJIaccu(PUIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh U CHUCTEMaTH3MPOBATH
M3YYCHHBIM MaTepHas, BBIACISAS KIIOUYEBBIC
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

Xoporo 3auTeHo

CryneHT o0OnajaeT 3HAHUSAMHU IpeaMeTa
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, 0000maTh,
KOHKPETH3UPOBaTh W CHUCTEMAaTHU3HPOBATH
W3YYCHHBI  MaTepwal, BBIOENIAS  €ro
KIIIOUEBbIC ACIICKThI u yCTaHaBJIUBas
MPUYUHHO-CIIEJICTBCHHBIE CBSI3M.
®dopMynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YJIBTATHl aHAIU30B U
JIPYTUX MCCIENOBaHUMI, a TaKXKe peuiaeT
CJIOXHBIE CUTyallHOHHBIE 3a7adu. CTyaeHT
XOPOIIIO 3HAKOM c METOJIaMHU
HCCIICOBAHU, HEOOXOIUMBIMH IS
MPAKTHYECKON JIeATENhHOCTH, U YMEeT
CBSI3BIBATh TEOpPETHUECKUE ACTIEKTHI
peaMeTa ¢ IPAKTHYSCKUMHU 3a1a4aMH.

Y 10BIETBOPUTENHHO 3auTeHo

Y 10BIETBOPUTENHHO 3auTeHo

CryneHT oOsamaer 0a30BBIMH 3HAHHSIMH
0 JTUCHHUIUTHHE (MOJIYJII0), HO HCIIBITHIBAET
TPYIHOCTH MIPU CAMOCTOSTEIBHBIX OTBETaX
1 MCITOJIB3YET HETOYHBIE (hOPMYITHPOBKU. B
XO0ll€ OTBETOB OH JOIMYCKaeT OIIMOKH,
Kacaromuecss Ccytd BonpocoB. CTyneHT
CIIOCOOEH peIaTh TONBKO CaMble MPOCTHIE
3a7a4d U BIAACET JIUIIb MUHUMAJILHBIM
HabOPOM METOJI0B MCCIIEIOBAHMS.

He cnaun He 3aureno

N

He cnan He 3auteno

He cnan He 3auteno

CTy,Z[eHT HC  OBJIaJACII 00s13aTeNbHBIM
MHUHHUMYMOM 3HAHMH 110 npeaMeTy U HE
MOXET OTBETHUTH Ha BOIIPOCHI, HAXKE €CJIN
nmpernogaBaTeiib  3adacT JOIMOJHHUTCIILHBIC
HaBOJAIINEC BOIIPOCHI.

JlucuunnuHa

CJIEYIOIIUM 00pa3oM:

(Mogyns)  «DyHKIMOHABEHOE

IMporpaMMHupOBaHUC) OICHUBACTCsA

AKTHBHOCTH Bec | KoauuectBo Onucanne
Homamnnue 3aganus | 40% 7 HaGop 3aia4 o remMam HeJienu
Komnmoxsuym 30% 1 YcTHBIE OTBETHI HA BOTIPOCHI, CITUCOK KOTOPBIX
W3BECTEH CTYJICHTY 3apaHee
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AKTHBHOCTH Bec | KoaunuecTBo Onucanue

3a4er c OLEHKOM 30% 1 [TpoekT - uccnenoBaTenbekas paboTa Mo Kypey u
NpEe3CHTAIIUS PE3YJIbTAaTOB.

®opmyJia pacuyéTra UTOrOBOI OLEHKH MO TUCHUILIHHE (MOAYI10) «DYHKIHOHAILHOE
nporpammupoBanue»: «0,4 x cpennee 3a nomamtnue 3aganus + 0,3 X komtokBuyM + 0,3 X 3ader

C OLIEHKOW».
B pamMkax n3ydeHus TUCIUILIAHBI (MOYJIsS ) BO3MOXKHO TOJy4eHHEe OOHYCHBIX OaJIJIOB.

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

IIpumepHbIe TOMANIHUE 3aJaHUS
1. MoaumoppubI Map .

— CodopmynrpoBath THIIOBYIO CUTHATYpy map :: (a — b) — [a] — [b] \
— Peanu3oBarh 4HCTYI0 PEKYpPCUBHYIO QYHKIIUIO Map .
— Koa nomxen koMnuiaupoBaThes 0€3 NpeaynpexIeHui.

2. MoHnowus.
— Ilepeuncinth Tpu 3aKOHA MOHOUA.

— PeanmuzoBats THn SUMm Int gepes newtype.
— Tlokasats, uto |mempty = Sum 0| u |(<>) = A (Sum X) (Sum y) — Sum (X + V).

— IIpoBepuTh 3aK0HBI ¢ MOMOIIBIO (UICKCheck .
3. MHayKuusi HAX CIHCKAMM.
— Jlokasats (Bpyunyto win npu momorm QuickCheck) cBoiicto length (replicate n x) = n!

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

3HAYCHUM.
4. Aaredpanveckuii THII.

— OOBsaBUTH OMHApHOE epeBo BinaryTree a.

— Peanu3zoBate ans Hero uHCTaHIMio Functor .
— IlpuBectu paGounii (aiin, KOMIWIMPYIOMMcA 6e3 OIINOOK.
5. KomOunaTopsl napcepa.

— C momourpro parsec/ megaparsec Hamucath mapcep apru(pMETHYECKHX BbIPAKECHHIH
(uudpsr, +, *).
— @ymkums  parseExpr o String — Either ParseError EXpr IoIDKHA NPaBHIBHO

pa3dpath CTpOKU Buga 2+3*4 .
6. Applicative-komno3unmusi. |
— Tloka3ars, kak qBa 3HaveHus Vaybe koMOMHHPYIOTCS Yepe3 <*> \
— Tlpusectu npumep Just (+) <*> Just 3 <*> Just 4 u NOAYIHUTH PE3yJIbTAT lJust 7|

7. STM-Tpan3akumus. |

— PeanuzoBarh (QyHKIMIO, aTOMapHO YBEIWYMBAIOIIYI0 Ccy€Tuumk [ \Var Int! u
OJTHOBPEMEHHO 3aIlMCHIBAIONIYIO CTApOe 3HAYeHUE B BTOpoit | \Var .

— IIporecTrpoBath pabOTy ¢ HECKOJIBKHMH TOTOKAMH, YOS TUBIIMCH B OTCYTCTBHH TOHOK.

8. TectupoBaHue cBoiicTBA. | |

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

— Y0enuThces, 4TO TECT MPOXOJUT IS MIMPOKOT0 HabOpa CIy4aHBIX CITUCKOB.
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9. Web-cepsep (Scotty). |
— Co3naTh MUHEMAJIBHBIN cepBep, oocmyxuBatoniuii 3anpoc GET /hello/ :name}.

— Cepsep nomken Bo3Bpamiate JSSON-otset { “‘greeting”:""Hello, <name>!"" }.
10. FFI.
— UYepes FFI Boisats u3 Haskell dymkumio double sqrt(double) wus crampaprHoii

o6ubmuorexu C. |
— Hamnmcarp o6omnouky NhsSqrt :: Double — Double, nposepus, uro hsSqrt 9 ‘ BO3Bpalliaet

30!

IIpumepHbIe 3aJaHNS U KPUTEPHHU OLIEHUBAHUS /ISl IPOEKTA
BapuaHThI TeM mpoekTa:
— A. DSL-unrepnperarop — Onucars Tunodezonacuslii DSL (apudmeTrka, BeTBICHUE,
BBO/I/BbIBOJT) Ha ocHOBe GADT u Free-monazsr , peasin3oBath aBa uatepnperaropa (10- u
Mock-), TOKpBITh KOJI property-recTamu.

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

— B. Crpum-o6padotuuk — [Toctpouts pipeline na streamly / conduit, unrarommii
CSV-aiin, rpynmupyonmii CTPOKH, MPUMEHSIOMNN arperupyromtyro (GyHKIIUIO 1 BEIBOSIINN
pe3yibTar B \Vector . OLIeHUTH TPOITYCKHYIO CIIOCOOHOCTB.

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

— C. Cepsep ¢ STM-noruxoii — PeannzoBats BeG-cepBep (Scotty) ¢ HECKOTBKUMU
SHA-TIOMHTAMH, UCTIONB3YIOMMMHU STM -KoHTeHeps! 1d yuéTa MoJIb30BaTEIbCKIX CECCHIA,
o0ecreunTh KOPPEKTHOCTh MPU BBICOKOM YPOBHE Mapalijiesin3ma.

Tpebyemvie mexnonocuu . SCOtty|, stm, async, quickcheck-stm.

— D. Effect-system — Cosnats nebGonbinyto 6ubmuoreky sddexros Ha Gaze effectful
/ polysemy} (mmu mtl), Bkarouns addexter Reader, State, Error, Log. ITpoanemoHcTpupoBaTh
e€ Ha mpuMepe NMPOCTOH KOMaHIHOW 000JIOUKH.

Tpebyemvie mexnonoeuu . effectful/ polysemy, mtl, hspec.

— E. Tecr-mnardopma — CKOHCTpyHpOBaTh HAOOP TUIIOBBIX Property-rectos
(QuickCheck/ Hedgehog) st peanuzanuii Functor, Applicative, Monad ; cobpaTts oT4éT 0
MOKPBHITHH U HAlJIEHHBIX OITHOKAX.

Tpebyemvie mexnonocuu . quickcheck , hedgehog, tasty, hpc.

CryneHT BbIOMpAeT OJJMH U3 BapUaHTOB, GUKCUPYET 3a7a4y B Issue pernosutopus u
noyry4yaeT e€ ofoOpeHue.

Kpurepuu onieHnBanus:

—  OYHKIIMOHAIBHOCTb.

— KauectBo kona.

— Hcnonb3oBaHue NpOABUHYTHIX KOHIEIIIHH.
— Tecruposanue.

— JlokyMeHTanus.

— IlIpesenTanus.

— Oruér.

IIpumepHbIe 3aaHus 1/ KOJUIOKBUYMa
1. Momumopdusm Hindley-Milner. [laiite ompeneneHue, OOBSICHUTE pPa3HUIY MEXKIY
YHHBEPCAITBHBIM TIOTUMOP(OU3MOM M OTPAHWYCHHBIM MOJUMOP(PH3MOM, peau3yeMbIM depes
type-classes.
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2. Monoun. Chopmynupyiite kinacc Monoid B Haskell, nepeunciure Tpu 3aKkoHa, KOTOpbIe
OH 00513aH yJIOBIETBOPSTD, M IPUBEIUTE IPUMEP MOHOUIHOTO TUIIA.

, |pure

3. OyHKTOp W amUIMKATHBHBIA (QyHKTOp. OnuimTe OCHOBHBIE omneparmu ( fmap
<*>) ¥ mepeyrCcIuTe UX 3aKOHBI (MJICHT., KOMITO3UIIHSL, TOMOMOP(GU3M, HHTEPIIPETALIHS).

4. Do-notamus. O0BSICHUTE, KaK OHA Pa3BOPAYMBAETCS B LIETIOYKY BHI30BOB >>:\ " ‘>> ‘

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

6. GADT. B 4ém otinnure ot oObuHbIX Oata -o0bsaBiaeHui? [IpuBeauTe MpocToi mpumep

tunobe3zonacHoro DSL, moctpoennoro Ha GADT.
7. Free-monna. Kakue 3amaun pemaer Free-Monad, kak BeImsIIuUT e€ 6a30Bast CTPyKTypa B

KoJie (KOHCTpyKTOphl Pure u Free)?
8. Effect-system. Hasosure Tpu yposms abcrpakuuu (effect type, handler, carrier) B
OnOIMOTEKAX !effectful [ polysemy u KpaTKo OMHUIINTE UX HYHKIIHH.

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

No 3ananue OTtBer Komnerenuus
n/n
1. Kaxolf MexaHu3M BBIYMCIIEHUH T03BOJISIET JleHuBbIE BBIUMCIEHUS OIIK-4
OIpeAENATh OECKOHEYHBIC CTPYKTYPhI JaHHBIX B (Lazy Evaluation)
Haskell?
2. Onpenenure Ha3HAUYCHUE ANTeOPanIeCKUX KomOunupoBanue cymMmm u YK-1
tunoB JaHHbIX (ADT) B MogenupoBanuu MPOU3BE/ICHUI TUIIOB /JIsl
IPEAMETHOM 00IacTH. TOMHOTO OMHCAHITA
COCTOSIHUM
3. Kaxoil MmaTemaTnueckuii METO UCTIONB3YETCS CTpyKTypHas HHAYKLUSA OIIK-4
JUTSL JIOKa3aTeNbCTBA CBOMCTB PEKYPCUBHBIX
GyHKIHI?
4, [lepeuncnure 3aKOHbBI, KOTOPBIM JOJIKEH AcconmraTuBHOCTb, OIIK-4
MOTYMHSITHCS FK3eMILISIp Kiacca Monoid. _ CyluecTBoBaHue
HEHTpasbHOro 3J1€MEHTa
(mempty)
5. B uewm 3akirodaercst cyTh 3aKOHOB (DyHKTOpA € CoxpaHeHne TOXKIEeCTBa U OIIK-4
TOYKH 3pEHUS TEOPUN KaTeropuii? KOMIIO3HIIMH IIPH
orobpaxennu (fmap)
6. Jns permieHust Kakux 3a1a4 npeJHa3HaueHa W3omsaima moOOYHBIX TIK-2
MoHaia [O B 4nuCcTO QPyHKIIMOHATLHOM S3bIKE? sdpdexros BBOZa-BbIBOAA
OT YHCTOH JIOTHKH
7. Kakoii Mexann3m obecrieunBaeT aTOMapHOCTb Software Transactional YK-1
orepalyii B KOHKypeHTHO# cpenie 6e3 Memory (STM)
OJTOKHPOBOK?
8. HazoBute BeO-ppeiiMBOPK, HCIIONB3Y IO Scotty [K-2
MOHAQIMYECKHUI CTHIIb AJIT 00pabOTKH 3aIipOCOB.
9. Kakoit mosixo/1 kK TECTUPOBaHUIO OCHOBAH Ha Property-based testing IK-2
MPOBEPKE MHBAPHAHTOB BMECTO KOHKPETHBIX (QuickCheck)
npuMepoB?
10. | Kakyto npoGiemy perraer crek TpanchopmMepoB KomOunuposanue OIIK-4
monaJ (Monad Transformers)? pasnn4HbIX 3P HeKTOB B

OJJHOM BBIYUCJICHUH
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11. | B yem mpeuMyIIecTBO apXUTEKTYPHOTO CTHIIS Bo03M0XHOCTH CMEHBI YK-1

Tagless Final mepen cBo6onHbIMU MOHagaMK? HHTEpIpeTaTopa oes
W3MEHEHUS KoJa
POTPaMMBI

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

napajienuzmMa

13. | Jlns 4ero ucmob3yrTCs CEMEHCTBA THIIOB Beruucnenus Ha ypoBHe OIIK-4

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

14. | Kakoe npenMymiecTBo Jar0T 0000IIECHHbIC YToyHEeHHEe TUIOB AAHHBIX OIIK-4
anreOpanveckue Tunbl faHHBIX (GADT)? B MATTCPH-MATIMHIC IS

0e3omacHOCTH

15. | Kakwuie 3aKOHBI TapaHTUPYIOT KOPPEKTHOCTh Get-Put, Put-Get, Put-Put OIlK-4
pabotel ontuueckux nuH3 (Lenses)?

16. | Kakue nBa 0a30BbIX HOHSATHS JIS)KAT B OCHOBE Coo6prtus (Event) n IK-2
(YHKIIMOHATEHOTO PEAKTUBHOTO Hosexnenne (Behavior)
nporpammupoBanus (FRP)?

17. | Kakoii uatepdeiic mo3BossieT BbI3bIBATH Foreign Function Interface I1K-2
¢byHKLIMY, HanMcaHHbIe Ha s3bIke C, U3 KoJa (FFI)

Haskell?

18. | Kakoii martepH obecrieunBaeT Oe30macHoe Bracket / Resource T (RAII VK-1
yIpaBJIeHHE pecypcaMu (OTKpPBITHE/3aKphITHE)? aHaor)

19. | Kakyto 3a1a4y pemaroT yTOUHSIOIINE THITBI Hanoxxenue orpannueHuii YK-1
(Refined Types) B cucreme THIIOB? Ha 3HAYCHNUS (Hanpumep,

MOJIOKHUTEIBHOE YHCIIO)
20. | T'ne npumensetcst MoHana Free st mocTpoeHUs Pa3nenenue onucanus OIIK-4

MHTEPIPETUPYEMBIX SI3BIKOB?

MPOTpaMMBI U criocoda eé
BeinonHerns (DSL)
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