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Mporpamma ancumnnnHbl "®yHKUmMoHanbHoe nporpammmposaHme”; 09.03.04 "TporpamMmHas MHxXeHepus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "®yHKUmMoHanbHoe nporpammmposaHme”; 09.03.04 "TporpamMmHas MHxXeHepus".

Mporpammy oucuunnnHebl paspabotan(a)(1) LOLEHT, K.H. (aoueHT) MonuubiHa W.H. (Kadenpa nporpaMMHoi nHxeHepuu,
Bbicwas wkona MHOPMaLMOHHbBIX TEXHONOMMIA U MHTENNEeKTyanbHbIx cuctem), Irina.Golicyna@kpfu.ru ; Hay4HbI
COTpyAnHuK, 6/c 3uatanHos M.T. (HayyHo-uccnepoBartensckas naboparopus KsaHToBble MeToabl 06paboTku AaHHbIX,
WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk 1 MHEPOPMaLMOHHbIX TexHonoruit), 1Mansur.Ziyatdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNETEHLUN
MK-10 BnafeHne OCHOBHbLIMM KOHLEMNUMSIMU 1 MOLENSMU SBOMOLNM Y COMPOBOXAEHNS
NporpamMMHoro obecneyeHust

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- rpamMmmaTukin, onpenensawoumne a6CTpaKTHbII7I CUHTaKCuC TepMoB 6ecTMNoBoro HHMG,D,a-I/IC'-lI/ICﬂeHVIﬂ, TnnoB
ﬂFIM6,EI,a-I/|C‘-II/ICJ'IeHI/IFI C NPOCTbIMK TUNaMK, TUNOB )'IF|M6,D,a-I/IC'-WICJ'IeHVI9| C PEeKypPCUBHbIMU TUNAMU,

- Npasuna BblMNCNEHNA TepMOB 6ecTnnoBoro J'I9IM6D,8.-I/IC‘-II/ICI'IeHI/I9I;

- NpaBuna TMNU3auuy TepMoB NSMO4a-NCHNUCNIEHNS C NPOCTBIMU TUMaMU, NAMO0a-UCYUCTIEHUS C PEKYPCUBHBIMU
TMnamu;

- anropnT™ XuHanu-MunHepa BbluncneHuns Hanbonee obuero Tmna;

- KogmpoBaHue Yépua yncen, 6yneBbix 3HA4YEHWIA, CNCKOB;

- NPOCTblE paclWnpeHns J'I5|M6,£I,a-VICl-IVICJ'IeHI/I5| C NPOCTbIMM TUNAMW.

JlonxeH ymeThb:

- BbIMUCNSATb TEPMbI 6ECTMNOBOr0 NAMOAa-UCHNCTIEHNS;

- BbIBOAUTL TUMbI NSIMOAA-UCYMCIEHNS C NPOCTBIMU TUNaMK U NSIMBAA-UCHUCIEHNS C PEKYPCUBHBIMU TUNAMK;
- MPUMEHSATb NPOCTble pacWNPEHUst NaM6aa-UCHNCNIEHNS C NPOCTLIMK TUMaMW;

- NPOrpaMMnPOBaTh UHTEPMpPeTaTopbl NAMOLa-NCHUCTIEHUSI.

JlonxeH Bnanetb:

- TEOPETUYECKUMUN 3HAHNSIMM O BapuaHTax namMbaa-ucymcneHus.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- BLINOJMHATb PeleHns NPoCTbIX 3a1ay B oopManmame NamMdaa-ncumcneHmns;
- CTPOMTb MHTEpNpPeTaTopbl NIM64a-NCHUCTEHNS.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.9 OucumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANBHOW
0bpazosatenbHol nporpammbl 09.03.04 "MporpammHas nHxeHepus (TexHonornm pa3paboTky UHEPOPMALMOHHBIX
cuCTeM)" 1 OTHOCUTCS K AUCLMUNAUHAM MO BbIGOpY.

OcBauBaeTcs Ha 4 Kypce B 7 CEMECTpE.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosnim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb OUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 72 4aca(oB), B TOM Yncne nekuum - 0 yaca(oB), npaktuyieckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 72 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNHDBI: 3a4eT C OLIEHKOI B 7 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmnx yacos v BugoB yqe6|-|b|x 3aHATUNA
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / UX TPYAOEMKOCTb CamocTosiTeNbHas
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekunm 3aHATUA paboTbl
Tema 1. 3HaKoOMCTBO C
1.|dpyHKLMOHANbHbIM 7 0 0 8 10
NnporpaMmMMpoBaHNEM.
Tema 2. CTtporas tunuaauus B
2.|0pyHKLMOHANbHOM A3bIKe 7 0 0 8 10
nporpammmpoBaHns Haskell.
Tema 3. PekypcuBHbIE TUMbI B
3. Haskell. 7 0 0 8 10
Tema 4. PyHKTOPbI, annnMkaTuBHbIE
4. QoyHKTOPbI U MOHa bl B Haskell. / 0 0 10 18
Tema 5. bectunosoe
5.[nsmbpa-ucumcneHune kak mogens Pri. 7 0 0 12 20
Tema 6. [pocToe TMNM3npoBaHHoe
6. nsmbéoa-ncymcneHve. / B 0 10 16
Tema 7. PekypCcuBHbIE TUMbI B
£ nambpa-ncymcneHun. / 0 0 16 24
MToro 0 0 72 108

4.2 ComepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. 3HaKOMCTBO C (PYHKLIMOHA/IbHbIM MPOrpaMmMUpPOBaHMEM.

Mapaonrma gyHKLMOHANBHOIO NPOrPaMMNPOBaHNS Kak O4Ha U3 napagurm nporpaMmmpoBaHus. Yicto
oyHKUMOHanbHas nporpamma. OTcyTcTBre NoboUHbIX 3DEEKTOB. JIEHUBBIE 1 SHEPTWNYHBIE BBIYUCNEHNS, CBSA3b C
BbI3OBOM M0 MMEHW U MO 3Ha4YeHn0. PyHkuun B A3bike Haskell, nx o6bssneHne u Boi3oB. Jiamboa-goyHkLum -
6e3bIMSHHbIE OYHKLMN.

Tema 2. Ctporas TnuM3auus B oyHKLMOHaIbHOM si3blKe nporpamMmmupoBaHusi Haskell.

Crporas tunusaums. OTnnyme CTporoi Tmnuaauum ot cnaboi u 0T OTCYTCTBUS TUNU3aummn. Pasnnume ctatmyeckom u
InHammnyeckoi Tunusauun. O6bsBneHNe abCTPaKTHBLIX TUMOB AAHHbIX. TWUMNbI-CyMMbl. TUMbI-NPOM3BEREHNS. TUMbI
oyHKUMiA. Anrebpa Tunos AaHHbIX. ConoctaeneHne ¢ 0b6pasuom. Tun-3anucb. Knaccol Tnos. Tunbl ¢ napameTpamu.

Tema 3. PekypcusHbie Tunbl B Haskell.

CraHpapTHble pekypcuBHble TUMbI. Tyn cnucka [a] ¢ KoHcTpykTopamm [] 1 (:). Tun onuuoHanbHoro 3HadeHus Maybe a ¢
koHcTpykTopamu Nothing n Just. Tun cymmbl Either a b ¢ koHcTpykTopamu Left n Right. icnonb3osaxwe Either String a
ans coobueHnin 06 ownbkax. 3omopcpmam Trnoe Maybe a u Either () a. O6bsBneHue pekypCrBHbLIX TUMOB.

Tema 4. PyHKTOpbLI, annnMKaTuBHble oyHKTOpPbLI M MOHaab! B Haskell.

3akoHbl onsa knaccos TmnoB. Knacc tunos Functor, 3akoHbl knacca Functor, npumepsl Tnos. Knacc tunoos Applicative,
€ro 3akoHb! 1 Npumepsl TUMNoB. Knacc tunos Monad, 3akoHbl knacca Monad v npuMepbl COOTBETCTBYOLWMX TUMOB.
KoHTpnpuMepbl: annaMkaTuBHbIA OYHKTOP, HE SBNSIOWNACA MOHAAOW; OYHKTOP, HE SBASIOWMWACS anninkaTuBHbLIM.

Tema 5. BecTnoBoe nsiMbéaa-ucuncneHue Kak moaenb ®ri.

OnpepeneHune rpaMmmaTiik 4ns S3blkOB NpPorpamMmmupoBaHms. Tepmbl 6ecTMnoBoro nsiM6aa-ncyHncneHmns: nepemMeHHasl,
nsmbaa-abcTpakums, annnukaumsl. Penykums. MNpasmna penykunn. PasnuyHele ctpaterum penykumun. HopmanbHas
gopma. MopoenvpoBaHme 6yneBckMX KOHCTaHT, HAaTypanbHbIX YACEN, KopTexein B nsmbaa-ncyncneHmmn nutepanamm
Yépua.

Tewma 6. ﬂpOCToe TUNN3npoBaHHoOE nsimb,pa-ncumcneHve.

Tunbl B NPOCTOM TUMM3MPOBAHHOM NsiIM6aa-ucHucneHnn: 6asmcHbli TUn, Tmn dyHKumn. OnpenenexHne npasun
TUMM3aUMK: KOHTEKCT, Mpasuna Bbieoaa. Mpasuna Tynmaaumm NpocToro TUN3MPOBaHHOTO NSAM6AA-UCHNCTIEHWS.
Teopema 0 CTPOroi HOPManNM3yemMocTu: Teopema o 6e30MacHOCTY U TeopemMa O NPOLBMXEHUN. TUnusauus
LOMONHUTENbHBLIX PParMeHTOB (OyNeBbl KOHCTAHTbI U T.M.)

Tema 7. PekypcuBHbIe TUMbI B NIM6,0a-UCYUCTIEHUN.

PekypcuBHble Tunbl. MpaBuna Tunuaauun. MpuMepsl pekypcrBHbIX TUMOB: "XaaHble" doyHKUMW (PYHKLUKM C
MPOV3BOJIbHBIM KONMYECTBOM apryMeHTOB), MOTOKM, 06bekThl. VIHTepnpeTaumns 6ecTunoBoro nsambaa-ncyncneHus.
NHIOyKUMSt 1 KOMHIOYKUMSI. DKBUPEKYPCUBHBIE U M30PEKYPCUBHBIE TUMbI. PerynsipHble fnepeBbs. ?-Tunbl. Tynosble
nepeMeHHble U NoacTaHoBKW. YHudukaumsl. Cuctema F.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Codewars - https://www.codewars.com/
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FP Complete School - https://www.fpcomplete.com/school

Haskell Language - https://www.haskell.org/

Bubnunoteka Genesis - http:/libgen.io

PycckosisbiuHoe coobuecTBo Haskell-paspaboTynkos - https://ruhaskell.org/

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nabopaTopHblie| MNaBHas Lenb n1abopaTopHbIX 3aHSATWI - OCYLWECTBUTb CBSI3b TEOPETUHECKMX MOMOXEHUI C

paboTbl NpPakTN4EeCKON OeNCTBUTENbHOCTbLIO, 9KCNEPUMEHTAbHYIO NPOBEPKY TEOPETUYECKMX MONOXEHNI.
3HaKoOMCTBO ¢ 060pyLOBaHNEM 1 BbipaboTKka HABLIKOB PaboThbl C HUM, YSICHEHWE X04a BbINONHEHUS
nabopatopHoit paboTbl siBsieTcs 06sa3aTeNbHbIM YCIOBUEM Ka4e€CTBEHHOIO BbINOIHEHNS paboThl.
Kpome LoCTUXEHNS rNaBHO LENU - NOATBEPXAEHNE TEOPETUYECKMX MONOXEHNI HA NabopaTopHOM
3aHATUM pelatoTcs 1 gpyrue 3agadu. Mpu nogrotoske K nabopatopHbIM padoTaM HeobxoanuMo
03HAKOMUTBCS C METOANYECKMMU YKa3aHUSIMU TON paboTbl, KOTOPASIBHAYUTCS B rpadouke y4ebHoro
npouecca u u3y4nTb: Lenb paboTbl; cogepxaHue paboTbl; obopynosaHme paboyero MecTa; npaeuna
TexHukn 6e30MnacHoCTU; obLe CBeaeHNs 0 NPOLIeCCcax 1 PexnMax ycTaHoBKU, CTeHaa, Nopsaaok
BbIMONMHEHUSA pa6OTbIVI 06pa60TKy ONbITHbIX OAHHbIX; NTOATOTOBUTb OTHET O BbIMONTHEHHON pa60Te.

camocTosl- | B camocTosTenbHyto paboTy BxoasdT cneaytowme tunel paboT: Moarotoeka K ayanTOPHOMY 3aHSATUIO
TenbHas (nekuus, ceMmuHap, nabopatopHasi paboTta, NPakTU4YeCcKoe 3aHSATVE) 1 BbINONHEHNE 3adaHuii K Hemy.
pabota CamocTosiTenbHoe npopabatbiBaHne OTAeNbHbIX TEM NpeAMeTa CornacHo y4ebHo-TemaTuieckomy
nnaHy. MoAroToBka K NpakTuke 1 BbiNONHEHWE 3a8aHuii K Hel. MNoaroToeka K NobbiM BrLaMm
KOHTPOSbHbIX paboT. KaxnoMy CTyoeHTy cneayeT COCTaBNATb eXeHeAelNbHbIV 1 CEMECTPOBbINA NaHsbl
paboTbl, a Takxe nnaH Ha kaxablii paboynin neHb. C Bedepa Bceraa Hano pacnpenensts paboty Ha
3aBTpaWHWiA OeHb. B KoHUE Kaxaoro aHs LenecoobpasHo NoABOANTL UTOM PaboThl: TwaTenbHO
MPOBEpPUTb, BCE NN BbINOHEHO MO HAMEYEHHOMY NnaHy, He ObiNo N Kakux-nmbo OTCTYNNeHW, a ecnm
661N, MO Kakov NpUYMHE 3To NPOM30WNo. Hy>XXHO OCYWEeCTBNSTb CAMOKOHTPOSb, KOTOPbIA SBNSIETCS
HeobXxoMMbIM YCNIOBMEM YyCrewHol y4ebbl. Ecnm 4To-To 0cTanoch HeBbINOMHEHHLIM, HE06X0AMMO
13bickaTb BPEMS AN 3aBepLIEHNs 3TOM YacTu paboThl, He yMeHblwas o6bemMa HefenbHoro nnaHa

3a4eT C Insi obecrneyeHns cuctTeMaTyeckon 1 perynsipHoi paboTbl Mo U3YHEHWIO AUCUMMMHBI U YCTEWHOro
OLEHKOW | MPOXOXAEHWS MPOMEXYTOYHBIX 1 UTOTOBBIX KOHTPONbHBIX UCMBbITAHWIA CTYAEHTY PEKOMEHIyeTCst
NPVYOEPXUBaTLCS NeayoLero nopsiaka oby4eHuns:

1. CamocToATeNnbHO onpeaenuTb 06EM BPeMeHMU, HeoBXoanMoro Ans NpopaboTky Kaxaon TeMbI.

2. PerynsipHo usy4aTtb Kaxayto TeMy AUCLMMIMHBI, UCMOMb3Ys pasnnyHble (DOPMbl NHAMBWOYaNbHOM
paboTbl.

3. CornacosbiBaTb C npenogasaTenem Buabl paboTbl MO U3YHEHWIO ANCLMMINHDI.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJIOTMI, UCMOJIb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTE/IbHOrO
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHUN 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayo)

MaTtepuanbHo-TexHMYeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MomelueHns ons CaMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTakTHOW paboTbl C MpenonasaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp ONs pacneyaTtky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
KomnbioTepHbIin knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSMW 34,0POBbSI
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u yyebHbIM nnaHom no HanpasneHuto 09.03.04
"MporpaMMHas UHXeHepus" 1 NPodunto NOAroTOBKM "TexHonorum pa3paboTkm MHPOPMALIMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.9 ®yHKUNOHAaILHOE rporpamMmMupoBaHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. MuHckm 4., MNporpammmnposaxmve Ha s3bike OCaml / MuHckmn 4., Magxasaneoam A., Xukku Ox. - M. : IMK [Mpecc,
2014. - 536 c. - ISBN 978-5-97060-102-0 - TekcT : anekTpoHHbi // OB5C 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970601020.html

2. TomncoH C., MNMporpammuposaHue B Erlang / TomncoH C., YesapuHu @. ; lNMep. ¢ aHrn. Xonombésa A. O. - M. : MK
Mpecc, 2012. - 488 c. (Cepus 'dyHKumMoHanbHoe nporpamMmmmpoBaHue’) - ISBN 978-5-94074-617-1 - TekcT :
9anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785940746171.html

JononHutenbHas nuteparypa:

1. MacneHnHwnkosa O.E., OcHoBbI NCKYCCTBEHHOIO MHTENNeEKTa : y4eb. nocobue / O.E. MacneHHnkoBa, L.B. MaBpunoea -
M. : ®JINMHTA, 2019. - 283 c. - ISBN 978-5-9765-1602-1 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT cTyneHTa' : [canT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785976516021.html

2. Omepuik Y., Mporpammmposanue Ha Clojure / Omepuk Y., Kapnep B., 'pang K. - M. : MK [Mpecc, 2015. - 816 c. -
ISBN 978-5-97060-299-7 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970602997.html

3. Konpaes B. [1. OCHOBbI anroputMmaaumm 1 nporpamMmmpoBaHus: YuebHoe nocobue / Konnaes B.1; Moa pea.
npodp.J1.I". FarapuHoii - M.: O, ®OPYM, HALL MHDPA-M, 2016. - 416 c. - (MpodeccroHansHoe obpazosaHue) ISBN
978-5-8199-0279-0 - URL: http://znanium.com/catalog/product/537513
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.9 ®yHKUNOHAaILHOE rporpamMmMupoBaHne

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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