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Mporpamma aucumnnmHbl "O6paboTka ecTecTBEHHOro A3blka"; 02.04.02 "dyHOaMeHTanbHas MHGOPMATUKA U MHEOPMALIMOHHbIE
TexHonorunm".

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 aucumnnmHbl "O6paboTka ecTecTBEHHOro A3blka"; 02.04.02 "dyHOaMeHTanbHas MHGOPMATUKA U MHEOPMALIMOHHbIE
TexHonorunm".

Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenofasatens, K.H. PasuHkos E.B. (kadhenpa cmctemMHoro
aHanuaa v NHAPOPMAaLIMOHHBIX TEXHONOIMI, OTAEeNeHne PyHOaMeHTanbHON NHPOPMATMKM U MHCPOPMALIMOHHBIX
TexHonorui), evgeny@razinkov.ai

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MK-1 MpenonasaHue no nporpammam Gakanaspuara v LOMONHUTENbHbLIM
06pasoBatenbHbIM NPOrpamMMaM, OPUEHTUPOBAHHBIM HA COOTBETCTBYIOLWMIA YPOBEHD
KBanudukaumm
MnK-2 PaspaboTka TpeboBaHuii U MPOEKTUPOBaHNE NPOrpaMMHOro obecrneyeHus

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

- 6a30Bble NPMHLMMNLI 06PabOTKN €CTECTBEHHOrO A3bIKa;
- OCHOBHbIE anropuTMbl 06paboTKM ECTECTBEHHOIO S3blKa.

JonxeH ymeTb:

- peann3oBbiBaTb OCHOBHbIE anropmnTMbl 06p8.60TKI/I €CTeCTBEHHOro A3blka B Buae nporpammbl;
- NTPUMEHATb anropuTMbl O6pa6OTKI/I €CTEeCTBEHHOro A3blka Ons peweHnsa npakTn4ecknx 3anay.

JlonxeH Bnanetb:

- TEPMVHONOrMYECKUM annapaToM 06paboTky eCTECTBEHHOMO A3bIKa;
- HaBblkamu peleHus 3aaad 06paboTky eCTECTBEHHOrO A3bIKa.

JonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

- paspabaTbiBaTb CNOXHbIE apPXMTEKTYPbl HEMPOHHBIX CeTel ANs pelleHns 3aaad 06paboTKn eCTeCTBEHHOTO A3bIKa;
- peann3oBbiBaTb rNyboKMe HEMPOHHbIE CETU C NMoMoLbio 6ubnmoTtekmn rnybokoro obyveHusi Tensorflow;

- MAEHTUGUUMPOBaTL NPobnemsl B 06y4eHUn rnyboKux HepPOHHbIX ceTeli anst 3anaqy 06paboTky eCTECTBEHHOIO
A3blka W npegnaratb NyTh NX PeLeHns.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.[B.06.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpamMmel 02.04.02 "dyHoameHTanbHas MHGOpPMAaTKA U MHEOPMALIMOHHbIE
TexHonornm (MawmHHoe 0byHeHVE U KOMMbIOTEPHOE 3PEHME)" 1 OTHOCUTCS K OUCLMIAMHAM MO BbiGopy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboty obyuaroLmxcs

O6was TpynoeMKOCTb AUCLMMVHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTtakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 126 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBI: 3K3aMeH B 3 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AUCLUNIUHE (MOAYIIO)
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Mporpamma aucumnnmHbl "O6paboTka ecTecTBEHHOro A3blka"; 02.04.02 "dyHOaMeHTanbHas MHGOPMATUKA U MHEOPMALIMOHHbIE
TexHonorunm".

Buabl u yachbl
KOHTaKTHOM paboThbl,
Paspgenbl gucuUnnHbl / X TPYA0EMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Bupabl n yacbl
KOHTaKTHOW paborThbl,
N Paspenbl aucunnivHbl / Cemect X TPYAOEMKOCTb CamocrositTenbHas
Moayns P (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. BeneHue B 06paboTky
1. €CTECTBEHHOIo a3blka 3 2 0 2 14
2.[Tema 2. Mogenb Bag-of-Words 3 2 0 2 14
3 Tema 3. BekTopHble NpencTaBneHns 3 5 0 5 18
cnos
Tema 4. PekyppeHTHblE HEMPOHHbIE
4.|ceTn B 06paboTke eCTeCTBEHHOr0 3 2 0 2 18
SA3blKa
5. Tema 5. KOHTEKCTHO-3aBUCUMbIE 3 5 0 5 18
4.2 Go BEKTOPHbIE NPEACTaBNEeHNA CIOB_ |
) 6’ Ma >CUPUKZLNS TEK 7 3 4 0 4 22
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06y4eHyr &rg0paboTke ecTeCTBEHHOro A3bikd. VicTopus 1 pg3ByTME MEROLOB MALWNHHOfE OOy4erns B 06pagoTke
ecTecTBeHHOro A3blka. MpunoxeHns 06paboTku ecTecTBEHHOrg s3blka. T T

Tema 2. Mopenb Bag-of-Words

CocTtaBneHune cnoeaps. [ocTpoeHne BEKTOPHbIX NpeacTasneHunin gokymeHtoB. Metoabl Term Frequency u Inverted
Document Frequency kak cnocobbl yBennyeHus obobuiatoweit cnocobHocT Moaenein 1 agohekTUBHOCTH.
MpenobpaboTka AaHHbIX: NeMMaTU3aUms, TOKEHN3aL s, UCKIoYeHe cTon-cnoB.. MNpenMywecTsa n orpaHnyeHuns
monenv Bag-of-words.

Tema 3. BeKTOopHbIe NpencTaBieHUs CNOB

3apaya nonyvyeHns BEKTOPHbIX NpeacTtasneHuin cnos. Meton Word2Vec. Llenesas doyHKUNS 1 apXMTEKTypa HEVPOHHOA
cetn B anroputme Word2vec. lNoHaTue koHTekcTa. Apxmutektypbl CBOW u skip-gram B meTone Word2Vec, ux pasnmums
1 cuTyaumm npumeHeHus. MNosbleHne sdeKTUBHOCTU 0By4eHMst HEMPOHHO ceTn Ha ocHoBe Word2Vec ¢ nomoLsio
meTtona Negative Sampling. CBoiicTBa BEKTOPHbIX NpeacTasneHuii cnos. NpumeHeHne BektopoB Word2Vec.

Tema 4. PekyppeHTHble HeMPOHHble ceTu B 06paboTke eCTeCTBEHHOrO si3biKa

O6wwme NpUHLMMBLI PYHKLMOHMPOBAHWS PEKYPPEHTHBIX HEMPOHHbBIX ceTeil. Buabl siueek B peKyppPeHTHbIX HENPOHHbIX
CeTsX, UCTOPUS Pa3BUTUS, pasnuyne 1 3gppekTMBHOCTL Hanbonee nonynsipHbix syeek (LSTM, GRU). ApxutekTypa
LSTM-ceTteli. [MpuMeHeHNe pekyppeHTHbIX CETEN AN MOCTPOEHMS S3bIKOBOW Mofenu. [iByHanpaBneHHble 1
MHorocnoviHble LSTM-ceTn.

Tema 5. KOHTEKCTHO-3aBUCUMbIE BEKTOpPHbIe npencTtaB/ieHnUs C/oB

Pasnuuns mMexnay KOHTeKCTHO-3aBMCUMbIM MOCTPOEHMEM CNOB U O6bl‘-IHbIM, CcpaBHEeHne C anropuTtMom Word2Vec. MeTton
NOCTPOEHNA KOHTEKCTHO-3aBUCUMbIX BEKTOPHbIX HpeJJ,CTaBHeHMIZ Cnos. O630p nonynapHbIX METOO0B NMNOCTPOEHUA
KOHTEKCTHO-3aBUCUMbIX I'IOCTpOGHI/II71 CNnoB. I'Ionyqul/le BEKTOPHbIX I'IpeJJ,CTaBHeHI/lIZ cnos onsd 3anadn o6yqu|/|9| Cc
ydmntenem Ha OCHOBE KOHTEKCTHO-3aBMCUMbIX BEKTOPOB.

Tema 6. Knaccucpukaums tekcra

lMocTaHoBKa 3apayv Knaccugomkaumm tekcta. lNpunoxeHnsa 3agadm knaccudomkauum tekcta. Knaccudpukaums tekcra ¢
MOMOLLbIO PEKYPPEHTHbIX HEMPOHHbIX ceTeir(LSTM-ceTeld). Knaccudpukaums Tekcta ¢ NOMOLLbI0 CBEPTOYHbBIX HEMPOHHBIX
ceteir. OTANYMS NOAXOO0B U CpaBHEHME UX Npon3BoanTenbHocTh. MeTton knaccudpukaumm tekcta FastText.

Tema 7. MawWwMHHBIN NepeBoA, U pe3toMUpOBaHUe TeKCTa

MocTaHoBKa 3ama4un MawuHHOro nepesoda. NoctaHoBKa 3anayn pestomMmpoBaHns TekcTa. MNoHatue mogenm Sgeuence
to Sequence, npobnema reHepaLmn nocnenoBaTelbHOCTEN pa3Ho AMHbI. APXMTEKTypa HeAPOHHOI cetu
Encoder-Decoder. MexaHnam BHUMaHWs, NPUHLUMN ero paboTbl U BAUSIHUE Ha 3Q0PeKTMBHOCTL Moaenei. MNpumeHeHne
mognener Sequence to Sequence.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma aucumnnmHbl "O6paboTka ecTecTBEHHOro A3blka"; 02.04.02 "dyHOaMeHTanbHas MHGOPMATUKA U MHEOPMALIMOHHbIE
TexHonorunm".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

Lincppoeoii obpasoBaTenbHbiit pecypc "BeeneHue B 06paboTky ecTecTBeHHOro s3bika", YPY -
https://openedu.ru/course/mephi/mephi_011_machinelearning/

LindgppoBoit obpasoBaTenbHbIi pecypc "MateMmatmyeckme n MHCTPYMeHTanbHble MeTobl MaWwmnHHOro o0bydyeHus", MUDN -
https://openedu.ru/course/mephi/mephi_011_machinelearning/

Lindppoeoii obpasoBaTenbHblit pecypc "HelipoHHble cetu 1 obpaboTka Tekcta" - https://stepik.org/course/54098

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS cnemytowas UHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTatam 0By4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpencTBa;
- KpUTEPWM OLIEHMBAHNS AN KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue aucumnauHbl (Moaynsi) npeanonaraeT N3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHoM nuTepatypbl.
NuTtepatypa MoxeT BbITb AOCTYyMHA 0by4atowWwmnMcsl B OAHOM U3 ABYX BapuaHToB (60 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NeYaTHbIX M3naHUA BBINOTEYHbI
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

VHTepHeT-nopTan no anropuTMmnke u nporpammupoBaHuio - http://algolist. manual.ru/
WHTepHeT-nopTan no TeEXHONOrMmn aHanmaa gaHHbix - hitp://www.olap.ru/
WuTepHeT-noptan pecypcos no UT - http://www.intuit.ru

WHTepHeT-nopTan pecypcos No MmateMatnyeckmm Haykam - http://www.math.ru/

Komanga B MS Teams: -
https://teams.microsoft.com/l/team/19%3a63ba516bf564461abb40e93b21ffc6b7%40thread.tacv2/conversations?groupld=df684

OneKkTpoHHas bubnmoTteka No TeEXHNYECKUM HaykaM - http://techlibrary.ru

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKoMmeHaauum

nekumu CTyneHTY pEKOMEHOYETCS BHMMATENBHO CNyllaTb NEKTOPA, CNeAUTb 3a TEM, YTO HANWCaHO Ha [OCKe
WKW NPEeLCTaBNEHO HA Cnaindax Npe3eHTauum, aHannampoBaTb Nonyvyaemyto UM nHepopmaumio. B
cnydyae, eCny Matepuan nekumMn HEMoOHATEH, CneayeT 3afaTth BONPOC B OTBEAEHHOE ANS BOMPOCOB
BpeMs. CTyOeHTY TakXe PEKOMEHLYeTCs KOHCNEKTMPOBATbL MaTepuman nekuun B TeTpagnu, Yto
ynyylaeT 3anoMyHaHue.

nabopatopHbie| Mpu BbiNoNHeHWK nabopaTopHbiX paboT CTYAEHTY PeKOMeHOyeTCs BHUMATENbHO aHann3npoBaTh

paboTbl MoCTaBNeHHyo 3ajaqy, yaenssi o0cobeHHoe BHUMaHNe KpUTePUSiIM OLLEHKM TOYHOCTU pelleHns 3aaaqu.
MporpamMMHbIi KoL AONXEH ObiTb 06 EKTHO-OPUEHTVPOBAHHBIM, YACTbIM, C MOSICHSIOLMMIA
KoMMeHTapusiMu. OcobeHHOe BHUMaHWe crneayeT YAenuTb MeTo400rMYeCcKM acrnekTam peLeHuns
3a4ayv, Ha KOPPEKTHOe pasmeneHre BbiBopKM Ha 0Byyaroliyto, BannaaLVOHHYIO 1 TECTOBYHO.
PesynbTaTbl paboTbl NPOrpamMMbl A0NXHbI ObiTb 0CPOPMNIEHBI B BUAE TabnuLL U rpaconKoB.

camocTosi- | [Mpu BeoeHU caMocTOSTENbHON PaboThbl CTYOEHTY PEKOMEHOYETCS BHUMATENBHO NOAX0ANTb K
TeNbHas N3Yy4EeHUNIO HaY4HbIX CTaTel7I, o6pamaTb BH/MaAHME Ha 3HAYMMOCTb NONY4EeHHOro pe3dynbtara, Ha
paboTa TpeboBaHus K oby4yartolei Beibopke, Ha CKOPOCTb PaboThbl NpeanaraeMblx anropuTMoB, Ha

pe3ynbTatbl X CPABHEHUNA C CYLWECTBYHOWNMN. B cny4yae, ecnm I/I3y‘-laeMbII7I martepuman NoHATEeH He 00

KOHLa, pekoMeHayeTcs obpalueHne K JOMoNHUTENbHOW nuTepaType.

9K3aMeH CTy,EI,eHTy pekoMeHayeTCa BHUMMaTelbHO aHanm3npoeaTtb BOMPOChI B 3K3aMeHaluMOHHOM 6unerte.
OTBeT Ha 3K3aMeHaLMOHHbI 61neT OoNXeH ObiTb I'IO,EI,pO6HbIM M YeTKNM, BCe peneBaHTHble dhopMynbl
DONMXHbI ObITb npueeneHbl N NOsACHEHbI. I'Ipm OTBETE HA BONPOC CTyOEeHT O0/IXEH NPOosABUTb HE CTONb
YMeHMe 3anoMHUTb MaTtepuan, CKoJib FHy6OKOG ero noHnMmaHue. PeKOMeH,D,yeTCﬂ nsberatb
npueeneHns B 0TBeTe Martepunana, He OTHOCALWEerocs K 6|/|r|eTy.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTeNbHOMO NpoLecca no LUCLUMIMHE (MOLYNI0) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeouiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATHE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa30|3aTer|be|x TEXHONOrNin ang nepegnayv Hgopmaummn, opraHndauum pasnnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa60TbI o6y'-|a|ou4eroc9| C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6y'-|eHv|;|, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C oknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW pa6OTbI;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 41 OpPraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT coadun 06yqa+ou4v|Mc91 nHBaNNMOOM Unn nnUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hOpPM I'IpOMG)KYTO‘-IHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COoa4ql:

- NMPOLONXNTENbHOCTM cAayn 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POpMeE, - He Bonee yem Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOONMXMNTENIbHOCTU BbICTYMNeHNS 0Byyatowerocs npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®FOC BO n yyebHbiM nnaHom no HanpasneHuto 02.04.02

"®yHAamMeHTanbHas MHOPMaTMKa U MHOPMALIMOHHBIE TEXHONOMUK" 1 MarMcTepckoi nporpamme "MawmnHHoe obyveHune
1 KOMMbIOTEPHOE 3peHne".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./]1B.06.02 Ob6pabotka ecTeCTBEHHOro 53bIka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. PocToBues, B. C. VickyccTBeHHbIE HEMpPOHHbIe ceTu : y4ebHuk / B. C. PocToBues. - CaHkT-MeTepbypr : NlaHb, 2019. -
216 c. - ISBN 978-5-8114-3768-9. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/122180 (nata obpaueHus: 06.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTenei.

2. Ocunos, I'. C. MeToabl UCKyCCTBEHHOrO MHTEnNnNekTa : moHorpadwmsa / . C. Ocunos. - Mocksa : duamatnut, 2011. -
296 c. - ISBN 978-5-9221-1323-6. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/544787 (nata
obpaileHns: 06.03.2020). - Pexum pocTyna: no Noanmcke.

3. XnaHos, A. A. ABTOHOMHbIi UICKYCCTBEHHBIA MHTENNEKT : y4ebHoe nocobue / A. A. XpaHoB. - 5-e n3ga. - Mocksa :
Na6opatopus 3HaHuin, 2020. - 362 c. - ISBN 978-5-00101-655-7. - TekCT : aneKTPOHHbIN // laHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135544 (nata obpaleHms: 06.03.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

4. BoloruH, B. B. Matematuyeckme 0CHOBbI MaLIMHHOMO 00y4eHns 1 NPOrHo3upoBaHus : yuebHoe nocobue / B. B.
BbtoruH. - Mockea : MUHMO, 2014. - 304 c. - ISBN 978-5-4439-2014-6. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/56397 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ong aBTopua. nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1. Anekceesa, T. B. MIH(popMaLIMOHHbIE aHAaNUTUYECKUe cUCTEMbl [DNeKTPOHHbIN pecypc] : yuebHuk / T. B. Anekceesa, HO.
B. Amypuau, B. B. lnk n ap.; nog pen. B. B. Ouka. - Mocksa : MOIY CuHeprus, 2013. - 384 c. - (YHuBepcuTeTckas
cepus). - ISBN 978-5-4257-0092-6. - TekcT : anekTpoHHbI. - URL: https://znanium.com/catalog/product/451186 (nara
obpaileHus: 06.03.2020). - Pexum pocTyna: no noanmcke.

2. CmonuH, [. B. BBeneHne B UCKYCCTBEHHbIN MHTENNEKT: KOHCMEKT nekuuii : yuebHoe nocobue / [1. B. CMonvH. - 2-e
n3ga., nepepab. - Mockea : PUSMATIIUT, 2007. - 264 c. - ISBN 978-5-9221-0862-1. - TeKCT : 9NeKTPOHHBbI // JlaHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2325 (nata obpaweHusi: 06.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

3. Bo3aeBa, B. A. BeegeHue B cneumanbHOCTb Nporpammmcta : y4ebHuk / B.A. M'Bo3nesa. - 2-e usg., ucnp. n gon. - M. :
no 'eOPYM' : UHDPA-M, 2019. - 208 c. : un. - (lMpodeccuoHansHoe obpasosaHue). - ISBN 978-5-8199-0297-4. - TekcT
: 3NeKTpOHHbI. - URL: https://znanium.com/catalog/product/988422 (nata obpaweHusi: 06.03.2020). - Pexwnm gocTtyna:
no noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpogounb NoaroToBkM: MalwvrHHoe 0byYeHre 1 KOMMbIOTePHOE 3peHne

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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