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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
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
MK-5 CnocobHOCTb co3aaBaTh NPOrpaMMHble MHTepdoeichl
MK-8 BnaneHne HaBbIkaMy MCNONb30BAHMS PA3NNYHbIX TEXHONOIMA pa3paboTku
nporpamMMHoro obecneyeHns

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

- rpaMMaTkun, onpenendoumne aGCTpaKTHbIIZ CMHTAKCWUC TepMoB 6ecT1noBoro J'IFIM6,EI,a-I/1C‘-MCJ'IeHMFI, TNoB
nambaa-ucuyncneHuns ¢ NPOCTbIMM TUNaMKN, TUNOB nsambaa-ucuyncneHns ¢ PEeKypCuUBHbIMA TUNAMU;

- Npasuna BblMUCNEHNA TepPMOB 6ecTMnoBoro J'ISlM6,D,a-I/IC'-II/ICJ'IeHI/I$|;

- npasuna tmnmn3aunn TepMoB nsambaa-ucuyncneHns ¢ NPOCTbIMK TUNAMN, nsambaa-ucuyncneHns ¢ peKkypcunBHbIMA
Tnnamu;

- anropuT™ XuHanu-MunHepa BbluncneHns Hanbonee obuero Tmna;
- koanpoBaHue Yépua yncen, ByneBbix 3HAYEHWUIA, CMINCKOB;
- NPOCTbIE paclMpeHns NAMO4a-UCHNCNEHNS C MPOCTLIMM TUMAMMU.

JlonxeH ymeTb:

- BbIMUCNSATb TEPMbI 6ECTUNOBOr0 NAMOAa-UCHNCTIEHNS;

- BbIBOAUTL TWMbI NSIMOAA-NCYMCIEHNS C NPOCTBIMU TUMNaMK U NIMB4A-UCHNCIEHNS C PEKYPCUBHBIMU TUNAMK;
- MPUMEHATb NPOCTble pacWNPEHUs NAM6aa-UCHNCIEHWUS C NPOCTLIMK TUMaMW;

- NPOrpaMMnpPoBaTh UHTeprpeTaTopbl NAMbLa-NCHUCTIEHUSI.

JlonxeH Bnanetb:
- TEOPETMHECKMMM 3HAHMSMU O BapuaHTax nambna-mcHncneHus.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:

- BbINMOMHATD PELeHns MPOCThIX 3a4ay B popmanuame nsMbna-ucyHMcneHus;
- CTPOWTb MHTEPMpEeTaTopbl NIMOAA-NCUUCTEHNS.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas oncuunnuHa (Moaynb) BkatodeHa B pasgen "61.B.1B.10.02 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHol nporpamMmbl 09.03.04 "MporpamMmHas nHxeHepus (TexHonorum paspaboTku
VHGOPMALIMOHHBIX CUCTEM)" U OTHOCUTCS K AUCLMNANHAM Mo BbiBopy.

OcBaunBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3saHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

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

CamocTtositenbHas pabota - 108 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMUMIIHLI: 3a4€T C OLLEHKOW B 7 CEMECTpE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



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

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / MX TpyAOEeMKOCTb CamocrosiTenbHasi
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. 3HaKoMCTBO C
1.|doyHKUMOHANbHBIM 7 0 0 8 10
NporpaMMmMpoBaHnEM.
Tema 2. CTtporas Tunuaauus s
2.|pyHKLIMOHANBbHOM A3blke 7 0 0 8 10
nporpammmpoBaHus Haskell.
Tema 3. PekypCuBHbIE TUMbI B
3-|Haskell. / 0 0 8 10
Tema 4. PyHKTOPbI, anNnAnUKaTUBHbIE
4. doyHKTOpPbI 1 MOHaabl B Haskell. / 0 0 10 18
Tema 5. bectunosoe
5.[nambpna-ncuncneHue kak mogens Or1. 7 0 0 12 20
Tema 6. [pocToe TMNU3npoBaHHoe
6. nambpa-ncumcneHue. / 0 0 10 16
Tema 7. PekypCuBHbIE TUMbI B
7. nsmMbaa-ncumcneHmu. / 0 0 16 24
Ntoro 0 0 72 108

4.2 CopepxaHue aucCUUMNINHLI (MOBYNSA)
Tema 1. 3HaKOMCTBO C (pYHKLIMOHA/IbHbIM MPOrpaMmmMupoBaHMEM.

Mapannrma yHKLMOHANBbHOMO NPOrpPaMMNPOBaHNS Kak 0OaHa U3 napagurm nporpaMmmpoBaHus. Yicto
PYHKLMOHanbHas nporpamma. OTcyTcTBME NOOOYHbBIX 3PGEKTOB. JIEHNBBIE U SHEPTUYHbBIE BbIYUCIEHNS, CBA3b C
BbI30BOM M0 MUMEHU 1 MO 3HaYeHno. PyHkumn B 53bike Haskell, ux o6bsBneHve u BbI3oB. Jlambaa-coyHkumm --
6€e3bIMsIHHbBIE CPYHKLMW.

Tema 2. Ctporasi TUNM3aumns B oyHKLMOHaNbHOM fi3blke nporpamMmmupoBaHus Haskell.

Mapanonrma yHKLMOHANBHOMO NPOrpPaMMNPOBaHNS Kak 0OgHa U3 napagurm nporpaMmmpoBaHus. Yucto
hYHKLMOHanbHas nporpamma. OTcyTcTBME NOOOYHbBIX 3PGEKTOB. JIEHNBbIE U SHEPTUYHBIE BbIYUCIEHNS, CBA3b C
BbI30BOM M0 MMEHU 1 MO 3HaveHnto. PyHkumn B 53bike Haskell, ux o6bssneHve u BbI3oB. Jiambaa-coyHkumm --
6€e3bIMSIHHbBIE CPYHKLMW.

Tewma 3. PekypcuBHblie Tunbl B Haskell.

CrtaHpapTHble pekypcuBHble TUMbI. Tun cnucka [a] ¢ KoHcTpykTopamm [] 1 (:). Tun onunoHanbHoro 3HaveHus Maybe a ¢
koHcTpykTopamu Nothing n Just. Tun cymmbl Either a b ¢ koHcTpykTopamu Left n Right. cnonb3osanwe Either String a
Ins coobueHmin 06 ownbkax. Miaomopchuam trnos Maybe a u Either () a. O6bsiBneHne pekypCrBHbIX TUMOB.

Tema 4. PyHKTOPbBI, annaukKaTuBHble oyYHKTOPbI U MOHaabl B Haskell.

3akoHbl onsa knaccos TmnoB. Knacc tunoe Functor, 3akoHbl knacca Functor, npumepsl Tnos. Knacc tunoos Applicative,
€ro 3akoHbl 1 npumepbl TMNoB. Knacc Tmnos Monad, 3akoHbl knacca Monad 1 npyMepbl COOTBETCTBYIOWMX TUMOB.
KoHTpnprMepbl: annankatusHbIA OYHKTOP, HE SBASIOWWIACS MOHAAO0MN; (PYHKTOP, HE SBNSIOWMACA annanKaTnBHbIM.

Tema 5. BectunoBoe nsim6pa-ucuncneHue Kak mogenb ®I.

OnpegeneHne rpaMmaTiK Ons si3blKOB MPOrpaMMmMpoBaHmns. TepMbl 6ecTUNoBoro NSMéaa-nc4nMcneHns: nepeMeHHas,
nambna-abetpakuus, annnvkaums. Pegykums. Mpaeuna pegykumn. PasnnyHble cTpaterny pegykumu. HopmanbHast
gopma. MoaenuposaHue 6yNneBCKUX KOHCTAHT, HaTypabHbIX YACEN, KOpTexei B NaMbaa-ncynmcneHmmn nutepanamm
Yépuya.

Tema 6. NMpocToe TMNM3NpoOBaHHOE NAM6aa-ucuncneHme.

Tunbl B NPOCTOM TUNU3NPOBaHHOM NaMbaa-nucuncnerHnn: 6asmcHolit Tun, TN goyHkumn. OnpeaeneHne npasun
TUNM3auUWn: KOHTEKCT, Npasuna Boieoga. lpasuna Tunnaaumnm NnpocToro TUNM3npPoBaHHOMO NSM64a-NCUYNCNEHUSI.

Teopema 0 CTPOroi HOPMaNM3yemMoCcTu: Teopema 0 6e30MacHOCTY U TEOPEMA O NMPOLBMXEHUN. TUnusauus
LOMONTHUTENbHBIX PParMeHTOB (6yNeBbl KOHCTAHTbI U T.M.)

Tema 7. PekypcuBHbIe TUMbl B NSiM64a-UcYnCieHnun.
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PekypcuBHble Tunbl. MNMpasuna tTunusaumu. NprmMepbl pekypCcuBHbIX TUMOB: "XadHble" yHKUNN (dOyHKLNN C
NPOW3BOJIbHBIM KONMYECTBOM apryMeHTOB), MOTOKW, 06bekTbl. IHTepnpeTauus 6ecTunoBoro naMbaa-mcymcneHms.
VHoyKums n KouHayKums. SKBUPEKYPCUBHBIE N N30PEKYPCUBHBIE TUMbl. PerynspHole oepeBbs. ?-Tunbl. TUNoBble
nepemMeHHble 1 NoacTaHoBkW. YHudpumkaums. Cuctema F.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pas3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNNHE (MOZYyNio);

- onMcaHve nopsaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
- KPpUTEPUU OLIEHNBAHWSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbBIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6X0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0OHOM U3 ABYX BapuaHToOB (NGO B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMO O/ OCBOEHUS AUCLMMNAVHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUW YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Codewars - https://www.codewars.com/

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

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

PycckossbluHoe coobuwectso Haskell-paspaboTyrkos - https://ruhaskell.org/

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nabopaTopHblie| MNaBHas Lenb nabopaTopHbIX 3aHSATWI - OCYWECTBUTb CBSI3b TEOPETUHECKMX MOMOXEHUI C

paboTbl NPaKkTN4EeCKON OENCTBUTENbHOCTLIO, 9KCNEPUMEHTANbHYIO MPOBEPKY TEOPETUYECKMX MONOXEHNI.
3HaKoOMCTBO ¢ 060pyLOBaHNEM 1 Bbpab0oTKa HABLIKOB PaboThbl C HUM, YSCHEHVE X04a BbINONHEHUS
nabopatopHoit paboTbl ssBNsieTcs 06sa3aTeNbHbLIM YCIOBNEM Ka4e€CTBEHHOI0 BbINOHEHNS paboThl.
Kpome LoCcTUXeHNs rnaBHOl LENU - NOATBEPXAEHNE TEOPETUHECKIMX MONOXEHNI HA NabopaTopHOM
3aHATUM pelatoTcs 1 apyrue 3agayun. Mpu nogrotoske K nabopatopHbIM paboTaM HeobxoanuMo
03HAKOMUTBCS C METOANYECKMMU YKa3aHUSMU TON paboTbl, KOTOPAS3BHAYUTCS B rpagouke y4ebHoro
npouecca u u3y4nTb: Lenb paboTbl; cogepxaHue paboTbl; obopynoBaHme paboyero MecTa; npaeuna
TexHukn 6e30MnacHoCTU; obLNe CBedeHNs O NPOLIeCCax 1 PexXnMax yCTaHoBKU, CTeHaa, Nopsaaok
BbIMONMHEHUSA pa6OTbII/I 06pa60TKy ONbITHbIX OAaHHbIX; NTOATOTOBUTb OTHET O BbIMONIHEHHON pa60Te.

camocTosl- | B camocTosTenbHyto paboTy BxoasdT cnegyowme tunbl paboT: Moarotoeka K ayauTOPHOMY 3aHSATIO
TenbHas (nekums, ceMunHap, nabopatopHasi paboTta, NpakTU4ecKoe 3aHSATME) 1 BbINONHEHNE 3a0aHuii K Hemy.
pabota CamocTosiTenbHoe npopabatsiBaHne oTAeNbHbIX TEM NpeaMeTa CornacHo y4ebHo-TemaTnieckomy
nnaHy. MoAroToBka K NpakTuke 1 BbiNONHEHWe 3a8aHuii K Hel. MoaroToeka K NobbiM BrLaMm
KOHTPOSbHbIX paboT. KaxnoMy CTyoeHTy cneayeT COCTaBNATb eXeHenesNbHbIi 1 CEMEeCTPOBbINA MnaHsbl
paboTbl, a Takxe nnaH Ha kaxablii paboynin neHb. C Bedepa Bcerga Hano pacnpenensts paboTy Ha
3aBTpaWHMWiA OeHb. B KoHUe Kaxaoro aHs LenecoobpasHo NoABOANTL UTOM PaboThl: TwaTenbHO
MPOBEpPUTb, BCE /N BbINOIHEHO MO HAMEYEHHOMY NnaHy, He ObINo N Kakux-nmbo oTCTYNNeHW, a ecnm
6bInn, MO Kakov NpuYMHe aTo NPOM30WNo. Hy>XXHO OCyWeCTBNSTb CAMOKOHTPOSb, KOTOPbIA SBNSIETCS
HeobXxoAMMbIM YCNIOBMEM YyCrewHol y4ebbl. Ecnn 4To-To ocTanoch HeBbINOMHEHHLIM, HE06X0AMMO
n3bickaTb BpeMs AN 3aBepLieHns 3ToM YacTu paboThl, He yMeHblwas o6bemMa HefenbHoro nnaHa

3a4eT C Ins obecrneyeHns cucTeMaTyeckomn 1 perynsipHoi paboTbl Mo U3YYEHWIO AUCUMMIMHBI U YCTeWHOro
OLEHKOV | MPOXOXAEHWS NMPOMEXYTOYHbIX 1 UTOTOBBIX KOHTPONbHBIX UCMbITAHWIA CTYOEHTY PEKOMEHIyeTCst
NpPVYOEPXUBaTLCS Neayollero nopsiaka oby4eHuns:

1. CamocToATeNnbHO onpeaenTb 06bEM BPeMeHMU, HeoBXoanMoro Ans NpopaboTKy Kaxaon TeMbI.

2. PerynsipHo usy4atb Kaxayto TeMy AUCLMMMHBI, UCMOMNb3ys PasnnyHble (DOPMbl UHAVBWOYaNbHOM
paboTbl.

3. CornacosbiBaTb C npernogasaTenem Buabl paboTbl MO U3YHEHWIO ANCLMMINHDI.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOrO
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMAMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHOPMAaLMOHHbBIX CPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOro NpoLecca no LUCLMMAMHE (MOLYNIo) BKNIOYAET B cebs
cnegyrolwme KOMMOHEHTbI:

MoMelueHns ons caMoCTOATENBbHON PaboThl 0BYYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnevyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pasgaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnsamMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpaMMHas UHXeHepus" 1 NPocuo NOAroTOBKM "TexHonorum pa3paboTkm NHPOPMALIMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.10.02 ®PyHKUMOHa/IbHOE MporpamMmupoBaHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTteparypa:

1. MuHckm 5., MNporpammmposaxmve Ha s3bike OCaml / MuHckm 4., Magxasanenan A., Xukkun Ox. - Mocksa: OMK [Mpecc,
2014. - 536 c. - ISBN 978-5-97060-102-0 - TekcT : anekTpoHHbI // OB5C 'KoHcynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970601020.html (nata obpaweHus: 03.03.2020). - Pexxum moctyna : no
NoAMnuckKe.

2. TomncoH C., MNporpammuposanue B Erlang / TomncoH C., YesapuHu @. ; Mep. ¢ aHrn. Xonombéra A. O. - Mocksa:
IOMK Tpecc, 2012. - 488 c. (Cepusa 'PyHKUMoOHanbHoe nporpammupoBaHue'’) - ISBN 978-5-94074-617-1 - TekcT :
9anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785940746171.html (aata obpaleHus: 03.03.2020). - Pexum gocTyna : no
nognumcke.

3. Omepuik Y., Mporpammmposanue Ha Clojure / Omepuk Y., Kapnep B., M'pana K. - Mocksa: OMK [Mpecc, 2015. - 816 c. -
ISBN 978-5-97060-299-7 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyneHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970602997.html (nata obpaueHuns: 03.03.2020). - Pexum gocTyna : no
NnoAanucke.

JononHutenbHas nuteparypa:

1.MacneHHukoBa O.E., OcHOBbI UCKYCCTBEHHOrO MHTENnekTa : y4ebHoe nocobue / O.E. MacneHHukoea, V.B. MaBpunosa
- Mockea: PJIMHTA, 2019. - 283 c. - ISBN 978-5-9765-1602-1 - TekcT : anekTpoHHblit // ABC 'KoHCynbTaHT cTyneHTa' :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785976516021.html (nata obpaweHus: 03.03.2020). - Pexum
JoCTyna : no NoAnucke.

2. Konpgaes, B. 1. OcHoBbl anroputMnsaumv 1 nporpamMmmpoBaHuns : yuebHoe nocobvie / nog pen. npodp. /. I
arapuHoi. - Mockea : I '@OPYM' : UH®PA-M, 2017. - 416 c. : un. - (MpodeccroHanbHoe obpasosaHue). - ISBN
978-5-16-103967-0. - TekcT : anekTpoHHbiiA. - URL: https://znanium.com/catalog/product/902236 (nata obpalieHus:
03.03.2020). - Pexwnm goctyna : no noanucke.

3. PyHKUMOHaNbHOE NporpamMmmpoBaHme Ha a3bike Haskell / OywkuH P. B. - Mocksa: I MK lMpecc, 2008. - ISBN
5-94074-335-8 - TekcT : anekTpoHHbI // OBC 'KoHeynbTaHT cTyaeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN5940743358.html (naTta obpauwerus: 03.03.2020). - Pexum goctyna : no
noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.10.02 ®PyHKUMOHa/IbHOE MporpamMmupoBaHne

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: 2019

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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