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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.

JonxeH ymeTtb:

- BbIYUCNATL TepMbl 6ECTUMNOBOrO NAMBAA-UCHNCNEHMS;

- BBIBOAUTL TUMbI NIMOA2-UCUYMCNEHNS C NPOCTLIMU TNaMK U NMBAA-UCHACNEHNS C PEKYPCUBHBIMU TUNAMU;
- NMPUMEHSTb NPOCTbIE PACINPEHUs NAMOAa-UCHNCIEHNS C MPOCTLIMU TUMAMY;

- NPOrpaMMnpPoBaTh UHTEPNPETaTOPbl NAMOAA-UCHUCTEHUS.

JonxeH snagertb:

- TEOPETNYECKMMY 3HAHWSIMU O BapuaHTax nsamMbaa-ncumcneHums.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

- BbINOMHATD PELeHMs NPOoCThIX 3a4ay B popmanuame nsmMbna-ucuHMcneHus;
- CTPOWTb MHTEPMpeTaTopbl NIMOAA-NCUUCTEHNS.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Mogynb) BkAtodeHa B pasgen "61.B.1B.10.02 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHo nporpammel 09.03.04 "MporpaMMHas nHxeHepus (TexHonorum paspaboTku
VHGOPMALMOHHBIX CUCTEM)" U OTHOCUTCS K AUCLMNANHAM Mo BbiBopy.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINANHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

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

CamocTositenbHas pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMUMIIHBI: 3a4€T C OLIEHKOW B 7 CEMECTpE.
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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.

Crporas Tnuaauus. OTanune CTporol TNM3aunm ot cnabol 1 oT OTCYTCTBUSA TUNMU3aumn. Pasnnune ctatnyeckoi u
InHaMuyecko Tunmaauunn. Ob6bseneHe abCTpakTHBIX TUMOB AaHHbIX. TWMbI-CyMMbl. TyMbl-Npou3BeaeHns. Tunbl
yHKUMiA. Anrebpa TMnoB faHHbIX. ConocTaeneHve ¢ 06pa3uoM. Tun-3anuce. Knaccbl TMnoB. Tunsl ¢ napameTpamm.

Tema 3. PekypcuBHbie Tunbl B Haskell.

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

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

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

Tema 5. BectTunosoe nambépa-ucumcneHme Kak mogenn Pr.

OnpegeneHne rpaMmaTiK Ons si3blIKOB MPOrpaMMmMpoBaHmns. TepMbl 6ecTUNoBoro NSMéaa-nc4ncneHns: nepeMeHHasl,
nambna-abetpakuus, annnvkaums. Pegykums. Mpaeuna pegykumn. PasnnyHble cTpaterny pegykumu. HopmanbHast
gopma. MoaenuposaHue 6yNeBCKUX KOHCTAHT, HaTypabHbIX YACEN, KOpTexei B NaMbaa-ncynmcneHmmn nutepanamm
Yépuya.

Tema 6. NMpocToe TMNM3NpoBaHHOE NAM6aa-ucuncneHme.

Twnbl B IPOCTOM TUMU3MPOBAHHOM NsiMbaa-ucHncneHmn: 6asncHblii Tun, Tin doyHkumn. OnpeneneHve npasun
TUNU3aLUK: KOHTEKCT, MpaBuna BeiBoaa. MNpasuna Tunusaumm npocToro TUNM3NPOBAHHOMO NIIM6Aa-NCYUCTIEHNS.
Teopema 0 CTPOroi HOPMaNM3yemMoCcTUu: Teopema 0 6e30MacHOCTY U TEOPEMA O NMPOLBMXEHUN. TUnusauus
LOMOJHUTENBHbIX PparMeHToB (ByNneBbl KOHCTAHTbI U T.1.)

Tema 7. PekypcuBHbIe TUMbl B NiM64a-UcuncieHnm.

PekypcusHble Tunbl. MNpaeuna tunusauun. Mpumepbl pekypcuBHbIX TUMOB: "XagHble" pyHKumn (pyHKUMK ¢
NPOW3BOJIbHBIM KONMYECTBOM apryMeHTOB), MOTOKW, 00bekTbl. VIHTepnpeTauus 6ecTnnoBoro naMbaa-mcymcneHms.
VHayKums n KouHayKums. SKBUPEKYPCUBHBIE N N30PEKYPCUBHBIE TUMbl. PerynspHole oepesbs. 7-Tunbl. TUNoeble
nepeMeHHble 1 NoacTaHoBkW. YHudpukaums. Cuctema F.
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Mporpamma ancumnnnHbl "®yHKUmMoHanbHoe nporpammmposaHme”; 09.03.04 "TporpamMmHas MHxXeHepus".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 ns 9. Bl YHH

ARl | AL O



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

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

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

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

PycckossbluHoe coobuectso Haskell-paspaboTyrkos - 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)
£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

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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: 12.03.2020). - Pexum goctyna : no
noanucke.

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: 12.03.2020). - Pexum gocTyna : no
noanucke.

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: 12.03.2020). - Pexum gocTyna : no
noanucke.

JononHutenbHasa nuteparypa:

1. Konpaes, B. [l. OcHOBbI anroputmMm3aumm 1 nporpammmnpoBaHus : yiebHoe nocobue / nog pen. npod. J1. 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:
12.03.2020). - Pexwum goctyna : no noanucke.

2. ®yHKUMOHaNbHOE NporpamMmmpoBaHme Ha a3bike Haskell / OywkuH P. B. - Mocksa: JMK [Mpecc, 2008. - ISBN
5-94074-335-8 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN5940743358.html (naTta obpauweruns: 12.03.2020). - 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: 2018

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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