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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

CTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapTOM Bbiciiero oopaszoBanus (OI'OC BO 3++) mo HanpaBlIeHUIO MO-
roroBku 09.03.01 MadopMaTrka 1 BEIYMCTUTENbHAS TEXHUKA, YTBEPKIACHHOTO TprKazoM M-
HOBPHAYKHU POCCHMU ot 19 centsdps 2017 rona Ne 929 Ha ocHOBaHMH yueOHOTO IJIaHA
npunstoro YMC HI'TY

mpoTokoJ oT 25.05.2023  Neo 22

Pabouas mporpamma ogo6pena Ha 3acenanuu kadeapsl BCT nporokon ot 10.05.2023 Ne 8

3aB. kadenpoii a.1.H, goueHT, KeBHepuyk /1.B.

(Tmoamucs)
[Iporpamma pekoMeH0BaHa K yTBEPXKACHUIO yueHbIM coBeToM uHctuTyTra MPUT, IIpoTokon

01 23.05.2023 Ne 5_

Pabouas mporpamma 3apeructpupoana B YMY, perucrpanuonusiii Ne 09.03.01-C-51

Havansauk MO H.P. Bynrakosa

3aBenyromias ornenaom komiuiekroBanus HTh H.W1. KabGanuna
(moxnuce)
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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSAM CTYAEHTAa, a TaKXKe ONpeAessieT COACepKaHWE M BUABI YYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTana B COOTBETCTBUU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 09.03.01
«MHdopmaTrka 1 BHIYUCIUTEIbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotoku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Kon xomnerexunn ®opmyMPOBKA KOMIIETEHIIUH
no ®rOC 3++ pMy Hp
IIpodeccrnonanbHbIe KOMIIETEHIIUA
[TK-7
(09.03.01/05
CrcTeMb! Crioco0eH UCTI0Ih30BaTh HHCTPYMEHTAIBHBIC CPEJICTBA JIJIS PEIICHHS
3aJ1a4 MallMHHOTO 00y4eHus
HCKYCCTBEHHOT'O
WHTEJIJICKTA)
IK-11
(09.03.01/05
CrcTeMb! Crnioco0eH co3/1aBaTh U BHEAPATH OJIHY UM HECKOJIBKO CKBO3HBIX
U (PPOBBIX CYOTEXHOJIOTUH NCKYCCTBEHHOTO MHTEIIJICKTA
HCKYCCTBEHHOTO
VHTEJUJIEKTA)

JUia KaTeropuil «3HaTh, yYMETb, BIAAETH» IUIAHUPYETCS NOCTHKEHHUE pPE3YyJIbTaTOB
oOyuenuss (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKIaA B (opMmHupoBaHHE
KOMIIETEHIIUH,  NPEeAyCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  00pa3zoBaTelbHOMN
IpOrpamMmmoit (Tabm. 1).



Tadauna 1. Uaaukatopsl 1OCTUKEHUST KOMIIETCHIIMT

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmyanpoBka

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUpPOBAHHIO M PA3BUTHIO KOMIIETEHIIHMU

IK-7

(09.03.01/05 Cucrembr
HCKYCCTBEHHOTI'O MHTEIIJICKTA)
Croco0eH MCIO0JIb30BaTh
WHCTPYMEHTAJIBHBIE CPEIICTBA IS
peleH s 3a/1a4 MAIIHHHOTO
oOyueHus

3HATH

- BO3MOXXHOCTH COBPEMEHHBIX HHCTPYMEHTATbHBIX
CPEICTB M CUCTEM IPOrpaMMUPOBAHUS Ui PEIICHUs
3a/1a4 aHaJIM3a JaHHBIX U MAIIMHHOTO O0y4YeHUS

- (pyHKIIMOHANTBHBIE BO3MOYKHOCTHA COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJICTB U CHCTEM
MPOrpaMMHUPOBAHUSI B 0OJIACTH CO3/IaHUS MOJIENeH U
METOJIOB MAIIMHHOTO O0YICHHS

- IPUHIUIIBI TPOBEJCHHS MAITUHHOTO SKCIIEPUMEHTA,
POOJIeMBI TIepeo0yUeHUs U HeTOOOyUSHUST MOJICIIH,
TpeOoBaHUs K 00y4aroieil, TeCTOBOW U BaIHIAllMOHHON
BBEIOOPKAM JIJIsl pEIICHUS 3a1a4 aHAIN3a JaHHBIX U
MalIMHHOTO 00yUYeHUs

- IPUHITUITBI TOCTPOCHUS CUCTEM HCKYCCTBEHHOTO
WHTEJJIEKTa, METObI U TOJXObI K TUIIAHUPOBAHHIO
pean3anyy MPOSKTOB 0 CO3JJaHUI0 CUCTEM
HCKYCCTBEHHOT'O MHTEIJIEKTA C MPUMEHEHHEM
MaIIMHHOTO 00y4YeHus

- METO/IOJIOTHIO TPOBEACHHSI MaCCOBO MapaliebHbBIX
BBIYHCIICHUH [Tl YCKOPEHHSI MATMHHOTO 00y4UeHus (C
ucrnonbs3oBanueM GPU)

- PUHITAIIB PA0OTHI PaCIIPeICTICHHBIX KIIACTEPHBIX
CUCTEM

YMETb

- MPOBOJUTH CPABHUTENBHBIN aHAIU3 U OCYILECTBISATh
BBIOOP HHCTPYMEHTAIBHBIX CPEJICTB JUIS PEIICHUS 3319
MalIMHHOTO 00yUeHUs

- MPUMEHSATH COBPEMECHHBIC MHCTPYMEHTATbHBIC
CPEJICTBA M CHCTEMBI TPOTPAMMUPOBAHHUSI JIJISI

®opMbl 00yUeHHS:

®dpoHTaNBbHAS U TPYIIIOBas (OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)

MeTtonsl mpakTudeckoi padoTsl (CeMUHApHI)
Haobmronenune u MccienoBaTenbCKU METO/T
(JTabopatopHbie pabOThI)

Mertoa npobiemuoro ooydenusi(CamocrosiTebHas
pabora)

AKTHBHBIE H HHTEPAKTHBHbIE METO/IbI 00yYeHHUSI:
00CYyX/IeHUE MPAKTHYECKUX IPUMEPOB Ha JICKIUAX U
CceMUHapax
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pa3paboTKu MoJIeIei MaTMHHOTO 00yYeHUs

- IJTAHUPOBATH U BBIMOJIHATH MAIIMHHbBIE
OKCIICPUMCHTBI, OHCHHUBATL TOYHOCTH U KAYCCTBO
MIOCTPOCHHBIX MOJIETIeH

- peuiaTth 3aa4u 11O BBIIIOJIHCHUTO KOJUJIEKTUBHOH
MIPOEKTHOM eATENbHOCTH AJISl CO3/IaHuUs, IOJICPKKU U
HCIIOJIb30BaHHUA CUCTEMbI HCKYCCTBCHHOT'O MHTCIIJICKTA
C MPUMEHEHUEM MAIIMHHOTO 00YYEeHHsI U1 MacCOBO
mapajICJIbHBIX BEIYHCIICHUN AJi1 YyCKOPCHUA
MalIMHHOTO O0yUYeHUs

- paboTtarth ¢ pacnpe/iesIeHHON KJIAaCTEPHON CUCTEMOM
P CO3JIaHUH, MTOAJIEP’KKE U UCIIOIB30BAHUU CHCTEM
HMCKYCCTBEHHOTO MHTEIIJIEKTA

IK-11

(09.03.01/05 Cucrembr
HCKYCCTBEHHOI'O MHTEIIJIEKTA)
CrniocobeH co3aBaTh U BHEIPATh
OJTHY WJTH HECKOJIBKO CKBO3HBIX
U(POBBIX CYOTEXHOTOTHIT
MCKYCCTBEHHOTO HHTEIIJICKTA

3HATDH

- IPUHIUIIBI IOCTPOEHHUS CUCTEM PACIO3HABAHUS U
CHUHTE3a pe4M, METO/Ibl U MOAX0/IbI K INIAHUPOBAHUIO U
pean3alnyy MPOeKTOB M0 CO3JaHUI0 CUCTEM
HCKYCCTBEHHOT'O MHTEJIJIEKTAa HA OCHOBE CKBO3HOM
uudpoBoii cyorexHonoruu «Pacrno3HaBanue u CUHTE3
peun»

YMETb

- IPUMEHATH METOABI ¥ MOAXO0/1bI K TUIAHUPOBAHUIO U
pean3alnyy MPOEKTOB M0 CO3JaHUI0 U MOIEPKKE
CUCTEMBI ICKYCCTBEHHOTO MHTEJJIEKTa Ha OCHOBE
CKBO3HOU 1M (PpoBOI cyOTexHONOTNU «Pacrno3naBaHue u
CUHTE3 peum»

®opmbl 00yUeHUst:

®poHTaNbHas U TPYIIOBas GOPMBI.

MeTtoabl 00yuenus:

CrnoBecHblit MmeTo 00ydenus (Jlekiun)

Metoap! nmpakTudeckoit pabotsl (CeMUHapHI)
Haomronenue u McciieqoBaTebCKUil METO/L
(JTaboparopubie pabOThI)

MeTton npobrnemHoro ooydenus(CaMmocTosaTenbHas
pabora)

AKTHBHbIE 1 HHTEPAKTHUBHbIE METOAbI 00y4eHHS:
00CyXIeHUE TPAKTUIECKUX TPUMEPOB Ha JICKIUSIX U
CeMHUHapax




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucnummuaa BxoauT B Onok bl «Jucuummuael  (Mogynn)» oOpa3oBaTelbHOM
nporpammbl  OakanaBpuata 1mo HamparieHuio 09.03.01 «MHbopmarnka W BBYUCIUTEIbHAS
TEXHUKAa.

W3ydyeHue AMCHUIIMHBI TpEANOJaraeT IMpelIBapUTEIbHOE OCBOCHUE CIIEAYIONIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

- Metoasl mammaHOTO 00yueHus u UU;

- MeTobI ri1y0OKOro MaltmHHOTO 00yYeHUSI.

OcBoeHue y4eOHOM TUCIUILUIMHBI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIIETEHLHUN C y4ETOM
Matpuipl komrereHuuid OIIOIl nns  nanpasnenust (ypoBeHb OakanaBpuara): 09.03.01
Hudopmatrka v BEIUUCIUTEIbHAS TEXHUKA.



3. OBBEM JJUCIUIIJINHBbI

O6mmii 00beM NHUCHMIUIMHBI COCTaBiseT 4 3adeTHble eauHULbBl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM 517 () (K
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BUJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CUMILIMHBbI

1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexmun (JI) 17 17
Cemunapsl (C) 17 17
JlaGopaTtopHusie padoTs (JIP) 34 34
CamocrositesbHas padora (CP) 76 76
[TpopaboTka yuyebHOro MmaTepuaia 5 9
JICKITUHT
IToaroroBka Kk ceMuHapam 2 2
[TonroroBka kK 1a00PaTOPHBEIM paboTam 16 16
[TonroroBka K pyOe;KHOMY KOHTPOIIIO 6 6
Jlpyrue Buapl caMOCTOSTENHHON pabOThHI 50 50
Bua npoMexyTo4HO aTTecTAlMHA 3auér

*B TOM uyHclie, B (hopMe MPaKTUIECKOW TOATOTOBKH



4. COJEPXKAHUE JUCHUIJINHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATUIA
Tabauua 3. Conep:xaHue TUCIUILUIUHbBI
Buael 3anaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIbL Pe3yJIbTATOB 00y4eHHus
3aKpenieHHbIe 32 Banast
Ne i/l Tema (Ha3BaHue) MOAYJISA "
( ) Y J C JIP CP | Temoii (kox mo ®I'OC Cpox DopmbI (Mun/
3++) (exess) MAaKCc)
1 cemectp
BepostHOCTHBIN IOAX0 K PYGEIKHAL KOHTDOMD 5
1 00paboTKe MmocieI0BaTeIbLHBIX 10 10 20 40 IIK-7, TIK-11 9 Y p ’
JIAHHBDX HUTOIO: 30/50
i ?
2 Co3aHne CHCTEM PacIiO3HABAHUS PEUH 7 7 14 36 | IIK-7, IIK-11 17 Pybenpiii orpo, '
HUTOIO: 30/50
HUTOTI'O 3a cemectp 17 17 34 76 - - - 60/100

*B TOM uyHcIe, B (popMe MPAKTUUECKON TTOATOTOBKH



CoaepsxkaHue TUCHHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOLYJISIM)

Ne,
w/n HaumenoBanue MoayJis, coaep:kanue Yacel
1 BeposiTHOCTHBIN TOAX0]1 K 00pabOTKE MOCIEJOBATEIBHBIX TaHHBIX
Jlekuuu 10
11 BBenenne B pedeBble TEXHOJOTMHM U cuHTe3 peud. OCHOBHBIC 5
' onpeneneHusi. OCHOBHbIE HHCTPYMEHTBI Pa0OThI C peYbl0 U 3BYKOM
1.2 | OOpaboTKa BpeMEHHBIX PSJIOB C MOMOIIbI0 Onbmoreku Pandas 2
M3BneueHue cpe30B BPEMEHHBIX PSA0B JaHHBIX. BelnonHeHue onepanuii
HaJl BpeMEHHBIMU psifaMu. 3BieueHne CTaTUCTHK U3 BPEMEHHBIX PSIOB
1.3 | nannbIx.I'eHepanus JaHHBIX ¢ UCTIOIB30BAHUEM CKPBITBIX MAPKOBCKHUX 3
mopeneit. Unentuukanus OyKBEHHBIX OCIEI0BATEIBHOCTEH C IIOMOIIBIO
YCIIOBHBIX CJIyYailHbIX MOJICH
1.4 | CnexTpanbHblii aHAIN3 3
Cemunapbl 10
C1.1 | PaGoTa c BpeMEHHBIMH psJIaMU 10
JlaGopaTopHbie paGoThI 20
O06paboTKa BpEMEHHBIX PSAIOB C MOMOIIBI0 Onbmnoreku Pandas,
JIP1.1 4
Statsmodels
JIP1.2- .
P14 Beinonnenue onepanuii Hai BpeMEHHBIMU psaMU 12
JIP1.5 | Ananu3 OUpKEBOTO PhIHKA 4
CamocrosiTesibHas padora 40
CP1.1 | [IpopaboTka yueOHOTO MaTepraia JEKIIHi 1.25
CP1.2 | IlogroroBka K cEMMHapam 1.25
CP1.3 | [loaroroBka K J1abopaTopHbIM paboTaM 10
CP1.4 | IloaroroBka K pyOeXKHOMY KOHTPOJIIO 3
CP1.5 | Ipyrue BuJpl caMOCTOSITENbHON pabOTHI 24.5
2 Co3ztaHue cUCTEM PAClIO3HABAHUS PeUn
Jleknuun 7
2.1 | PaboTa co 3ByKOBBIMHU cUTHaJlaMH. Bu3yanuzanus ayAMOCUTHAJIOB 3
[TpeoOpa3oBaHue ayIMOCUTHAIIOB B YaCTOTHBIC MHTEPBAJIB.
2.2 | I'enepupoBanue ayquocursanoB. CHHTE3MPOBAHUE 3BYKOB JJIsl T€HEPAIH 2
MY3BIKH
2.3 | l3BneueHne peyeBbIX MpU3HaKoB. Pacno3HaBaHNe MPOU3HOCUMBIX CJIOB 2
CemuHapbl 7
C2.1 | PaGora c 3ByKOBBIMH CUTHaJIaMU 7
JlabopaTopHbie paboThl 14
JIP2.1-
P2 3 Pa3paboTka cucTeMbl pacrio3HaBaHUs U CUHTE3a PEUH 14
CamocrosiTeJibHasi pa6oTa 36
CP2.1 | IlpopabGoTka yueOHOT0O MaTepuaa JeKIun 0.75
CP2.2 | TlogroroBka K ceMHHapam 0.75
CP2.3 | IloaroroBka K J1abopaTopHBIM paboTaM 6
CP2.4 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP2.5 | Ipyrue BBl CaMOCTOSITEIHHOM pabOTHI 25.5

10




5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun yqe6H0-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma IUCHUIIIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA JucuUIUMHBl [Pa3nen 7 Paboueil mporpaMmbl IUCIUILTAHB .

[lepeuens pecypcoB cetu «MHTEpHET», pEKOMEHAYEMBIX AJII CAaMOCTOSTEIbHON pabOThI
IPU OCBOCHHUH JUCIHILTUHBI [Paznen 8§ Pabodeii mporpaMMbl TUCITUTUIAHEI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[lepeuens MHPOPMAIIMOHHBIX TEXHOJIOTUMN, UCIIOIB3YEMbIX IPU U3YUYEHUU JUCHUILTUHBL,
BKJIIIOYas MEPEYeHb IPOrPaMMHOTO oO0ecredeHus, HH(POPMAIMOHHBIX CIIPAaBOYHBIX
cucteM u mnpodeccuoHanbHbIX 0a3  nanubix[Pazmen 10 Pabouelr  mporpamMmbl
JTACITUILINHEI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTephallaM HauuHas C IEePBOTO 3aHATHS IO
mucuauiuinae, B coorsercTsuu ¢ OITOIT.
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6. ®OHJ OLEHOYHBIX CPEJICTB JUIi NPOBEJIEHHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeNeHHMS TEKYIIEro KOHTPOJSA |
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLCHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THIIOBBIE KOHTPOJIGHBIC 3a/IaHMsI WJIM HHBIE MaTepHalibl, HEOOXOAMMBIE /Ul OLEHKH 3HAHUH,
YMEHMM, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIINE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIAJCHUA W (WJIM) OMbITa JCSATEIbHOCTH, XapaKTEPH3YIOUIMX ATarbl (HOPMUPOBAHHUS
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBRsieTcs MPUIIOKEHUEM K IAaHHOUM paboyeil mporpaMMe AUCIHUILTAHBL
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7. IEPEYEHb YYEBHOH JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JIJIS1 OCBOEHUA JTUCIIUIIJIMHBI

Juteparypa

1. Jlxommwm, [Ipatuk. MickyccTBeHHBIM HHTEIIEKT ¢ mpuMepamMu Ha Python. : Tlep. ¢ anri.
- CII6. : OO0 "Muanextuka", 2019. - 448 c. - [Tapai. TUT. aHTIL.

2. benrdopt b., bupopo P., Oxena T. I[lpuknagHoii aHanM3 TEKCTOBBIX JAHHBIX Ha
Python. Mammnnoe oOyueHre U co3JaHue MPUIOKEHUH 00pabOTKH €CTECTBEHHOTO SI3bIKA. —
CII6.: ITutep, 2019. — 368 . ui.

3. Ilaren, Aukyp. Ilpuknannoe mMamuHHOE OOydeHUE 0€3 y4HTENsl C MCIOJIb30BaHUEM
Python. : Tlep. ¢ anru. - CII6. : OO0 "Iuanexkruka~ 2020. - 432 c. - [Tapai. TUT. aHIJI.

4. Kpomemop M., Jlekpok T., Putrep B. Anroputmsr oOpabotku Tekcra: 125 3amau ¢
pemenusimMu / tiep. ¢ anri. A. A. Cnuakuna. — M.: JIMK Ilpecc, 2021. — 312 c.: ui.

HOHOJ’IHI/ITGHBHHC MaTCpUaJIbl

5. Rao D., McMahan B. Natural language processing with PyTorch: build intelligent
language applications using deep learning. — " O'Reilly Media, Inc.", 2019.

6. Thomas A. Natural Language Processing with Spark NLP: Learning to Understand
Text at Scale. — O'Reilly Media, 2020.

7. https://github.com/huawei-university/nlp-course-projects - PazoOpaHHbIE TIPOEKTHI 110
aHaJIM3y TEKCTOB

8. https://github.com/hse-aml/natural-language-processing?roistat_visit=4348971 - kypc
10 00pabOTKE ECTECTBEHHOTO SI3bIKA HA AHTJIMHCKOM SI3BIKE

9. Vajjala S. et al. Practical natural language processing: a comprehensive guide to
building real-world NLP systems. — O'Reilly Media, 2020.

10. Kpon JIxoH, beitnesenbn I'pant, Arnas baccenc. I'myOokoe oOyueHrne B KapTHHKAX.
Busyanphblii rug nmo uckyccrseHHomy uHrteiiekty. — CII6.: ITutep, 2020. — 400 c.: w1 —
(Cepus «bubnuorexa IporpaMMHUCTay).

11. https://github.com/keon/awesome-nlp - y4e6HuK 0 00pabOTKE €CTECTBEHHOTO S3bIKa

12. BbypkoB A. nxeHepusi MalIMHHOTO 00ydeHus / mep. ¢ anria. A. A. CiauHkuHa. — M.
JMK TIlpecc, 2022. — 306 c.: ui.

13. Carton P. C., bapro 3. [I)x. OOyuenue ¢ noakpenieHuemM: Breaenue. 2-e uza. / nep. ¢
aur. A. A. Counkuna. — M.: JIMK IIpecc, 2020. — 552 c.: uin.

14. Tloranoa P.K. HoBble uH(pOpMAaLMOHHBIE TEXHOJIOIMH M JIMHTBUCTHKA : Y4eOl.
nocobue miaBy3oB / Iloranosa P. K. ; MockoBckuii roc. TMHIBUCTHYECKUM YHT. 6e u3g. M.:
URSS : Jlenann, 2016.

15. ABromaTuueckass 00paboTKa TEKCTOB Ha €CTECTBEHHOM S3bIKE M KOMIIbIOTEpHAas
JUHTBUCTHKA: yueb. mocobue / bonbmakosa E.1. u np. — M.: MUDOM, 2011.

16. Bacmiwes B. I'., Kpuerko M. I1. MeTo sl aBTOMaTH3UPOBAHHON 00pabOTKH TEKCTOB.
— M.: UII1 PAH, 2008.

17. JleontheBa H. H. ABTOMaTHueckoe moHuMaHue TeKCTOB: CHCTEMBI, MOJCIIH, PECYPCHI:
Vuebnoe nmocodue — M.: Axkagemust, 2006

18. Bospckuii K. K. BBejieHre B KOMIIBIOTEPHYIO JIMHTBUCTUKY [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocobue / K. K. Bosipckuii. — DnektpoH. TekctoBbie gannbie. — CII0. : YHuBepcuter
HUTMO, 2013. — 73 C. — 2227-8397. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/71485.html {anunenko B.I1.

19. BBenenue B IIMHTBHCTHKY [DnekTpoHHBIH pecypc]: ydeOHuk/ [lammnenko B.I1.—
OneKkTpoH. TekcToBble naHHble.— CapatoB: Al Ilu Dp Menua, 2018.— 342 c.— Pexum
noctyna: http://www.iprbookshop.ru/73600.html.— 3BC «IPRbooks.
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https://github.com/keon/awesome-nlp

8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX LIS
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUH JTUCIUAIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmunoreka. http://www.rsl.ru.

3. l'ocynapctBennas myoIuaHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texumueckass OuOmuoreka K® MITY wum. H.D. Bbaymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnmuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeYHAs: cUcTeMa u31atesibeTBa «Jlauby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHast  chcTeMa  «YHHBEPCHUTETCKass  OMOJMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekrponHo-OouOMoTeYHas cucrema «[PRbooks» http://www.iprbookshop.ru.

10. Dnexkrporno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanpHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PO, www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTelbHbIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctea MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE YKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
TACIHATITAHBI

[Ipuctynass k pabore, KaXIbld CTYyIEHT [OJDKEH TMPUHMMATh BO BHHMAaHHE
HWDKECIIEAYIOLIHE TTOT0KEHUS.

JlucuMiiimHa MocTpoeHa Mo MOJAYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEICTaBIISIET
cO0OH JIOTHYECKH 3aBEPILEHHBbIN pa3/ies AUCHUILIMHGL. JJuciuIiHa 1eauTces Ha JBa MOyJIs.

Ha mepBoM 3aHSATHHM CTyZIEHT MNoJy4aeT MH(OPMAIMIO IS JOCTyNa K KOMILIEKCY
METOJUYECKUX MAaTEPUAIIOB 110 JUCLUAIIINHE.

JleKuMOHHBIE 3aHATHS MTOCBSLIEHBI PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX IOJIOKEHUN
Kypca 1 pa3bsACHEHHIO YY€OHbIX 3aJJaHUH, BRBIHOCUMBIX Ha CAMOCTOSITENIbHYIO ITPOPA0OTKY.

CemuHapbl MPOBOJAATCS Ui 3aKPEIUICHUs YCBOGHHOW HMH(OpMAIMH, MPHOOpPETEHUs
HaBBIKOB €€ IPUMEHEHMs JJIs peIleHUs MPaKTHUYeCKUX 3ahady B MpeIMEeTHOM oOnactu
JUCLUIUINHBI.

JlaGopaTopHble padoThl NpeAHA3HAYEHbI Ul NPUOOPETEHUs OMbITa MPAKTUYECKOH
peanu3ali OCHOBHOW IpogdeccnoHallbHOM 00pa3oBaTeabHOM MporpaMMbl. Meroauueckue
JOKYMEHTbl K JabopaTOpHbIM paboTaM MpopadaTbIBarOTCSs  CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXOoauMelid ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Mepen
poBe/ieHUueM J1a00paTOpHBIX padoT.

[IpakTuyeckasi IOAroTOBKA IPU peasn3alvy y4eOHOM TUCHUIUIMHBI OPTaHU3YeTCsl IIyTeM
IPOBE/ICHUS] CEMUHApOB, NPAKTUYECKUX 3aHATUH, NPaKTUKYMOB, J1a0OpaTOpHbIX padoT u
WHAUBUAYAJIbHBIX  M(WIM) TPYNIOBBIX KOHCYJbTAallMM, NpeaycMaTpUBAIOIIUX  y4acTHE
o0yyaroIuXcsi B BBINOJHEHUM OTAEIbHBIX JJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyxayuei
po(hecCUOHATILHON e TENbHOCTHIO.

[IpakTHyeckas MOATOTOBKA MOXET BKJIIOUATh B ceOsl OTIENbHbIE 3aHATUS JEKIIMOHHOTO
TUMA, KOTOpbIE IMpeaycMaTpuBalOT Iepenayy ydeOHON wuHpopManuu oOydarouumcs,
HEOOXOAMMOW  JUId  MOCTENYIOIIEro  BBIMOJHEHHs  paboT, CBA3aHHBIX C  Oyaymei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocTosiTe1bHasi padoTa CTYACHTOB BKIIOYAeT CJENyIOIIME BHUABI: MpopaboTKa
yueOHOro marepuajia JeKUWH, MOJArOTOBKAa K CEMHHapaM, IMOJrOTOBKa K JIaOopaTOpHBIM
paboTaMm, MOATrOTOBKAa K pyOEKHOMY KOHTpOJIO. Pe3ynmbTaThl Bcex BHUIOB paOOTHI CTYAEHTOB
dopMupyloTCs B BHJE JIMYHOIO PEUTHHIra, KOTOPBIM YUWUTHIBAETCSI HA MPOMEXKYTOUHON
arrectauuu. CamocrosiTenbHas paboTa MperycMaTpuBaeT HE TOJIBKO NMPOpabOTKy MaTepuanoB
JeKUMH, HO M HUX paclIMpeHUe B pe3ylbTaTe IOWCKA, aHallu3a, CTPYKTYpUPOBAaHUSA U
OpEJCTaBICHUs B KOMIIAKTHOM BHJIE€ COBPEMEHHONW HMH(POPMALMM M3 BCEX BO3MOXKHBIX
MCTOYHUKOB.

Texkymmii KOHTPOJIb IPOBOAUTCA B TEUEHHME KaXJOrO0 MOAYNS, €ro HTOTOBBIE
pe3yNbTaThl CKIIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPOIPUSTHI:

- Py0OexHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBepIIeHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO IPU PErysIsipHOM paboTe BO BpeMs CeMecTpa M IUIAaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposiss. HabpaTe pedTHHT MO BceM MOAYNSM B KaXJIOM CEMECTpE,
OPOHTH MO KaXJAOMY MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEpONPUATUS B  TEUCHHE
9K3aMEHAIlMOHHOHN CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JIOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHSL.

IIpoMeskyTouHasi aTTeCTALMSA MO JUCHUIUIMHE IPOXOJUT B opMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBIITOJHUBIIMN BCE MPETyCMOTPEHHbBIE YU€OHBIM TJIAHOM 3a[aHUs U CHIAaBIINN
BCE KOHTPOJIbHBIE MEPOIPHATHSA, MOJIY4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 33 CEMECTpP B
COOTBETCTBUU CO IIKAJION:

\ PeiiTuHr \ Ouenka Ha 3a4yere |
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85-100 3a4yTeHo
71-84 3aureHo
60-70 3a4yTeHo

0-59 He 3aureno

OneHuBanue IUCLMIUIMHBL BeAeTcs B cOOTBeTCTBMM C [lonokeHneM o Tekylem
KOHTpOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHOM arTectauuu cryaeHroB MI'TY um. H.O. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU JANCHUIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
porpaMMaM IpaKTHK, JIEKTPOHHBIM Y4eOHBIM M3/1aHUSM U 3JIEKTPOHHBIM 00pa30BaTEJIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYIEHTOB M IIpenojaBareieidl IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NEPECHUIKE U MOJIYYEHHUIO AJIEKTPOHHBIX COOOIIEHUN MEX]y IO0JIb30BaTEIsIMU KOMIIBIOTEPHOI
cetu HTEpHET.

IIporpammHoe o0ecnieyenue:

- NLTK, Scikit-Learn, Gensim, Matlab, pyTourch

NupopmanuoHHbIE CHIPABOYHbIE CUCTEMBbI:

- HudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- Nudopmannonno-npasosas cucrema «Koncynprant [Tnrocy http://www.consultant.ru;
- Ownnaiin-o6ubmnoreka coodmectsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 0a3bI JaAHHBIX:

- https://ods.ai/ - MexxayHapoiHOE CO00IECTBO, 00BEAUHSIONIEE CICIIUATICTOB,
HcClieIoBaTesIel 1 MHKEHEepOB, CBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBUCUMast OTKPbITast KOH(EPEHIINS 110 HCKYCCTBEHHO-
My MHTEJIEKTY B Poccun

- http://airussia.online/#titul - Kapra rckyccTBEHHOTO HHTEIICKTa

- https://aireport.ru/ - Anpmanax "VIcKycCTBEHHBIH HHTEIUIEKT" — 3TO peryNspHbIN cO0p-
HHK aHATUTHYECKHX MATEPUAaJIOB M0 OTPACIH UCKYCCTBEHHOTO UHTeIUIeKTa B Poccuu u mupe

- https://ict. moscow/projects/ai/ - ba3a 3unanuii mo N1

- https://www.kaggle.com/ - CoobmiectBo o MW u mammaaOMy 00y4deHnto/ OTKpBITHIE
Ha0OpPHI TAHHBIX

- http://raai.org/ - Poccuiickas accoryanus HCKyCCTBEHHOTO HHTEIIJICKTA

- https://rparussia.ru/ai/ - [Topran 0 poOOTH3AIMK U HCKYCCTBEHHOM HHTEJUIEKTE

- http://datamonkey.pro/ - Uudopmarmonusiii mopran mo uzyuenuio SQL u Excel ams
aHaJM3a JaHHBIX

- https://dzone.com/ - caiit, mocBsIEHHBII BopocaM pazpabdotku [10

- https://habr.com/ - HoBocTHoii nmopran B oonactu UT-rexHomoruit

- http://www.thg.ru/software/ - mopran mo KOMITBIOTEPHBIM TEXHOIOTUSIM

- http://citforum.ru/ - TTopran mo HHMOPMATMOHHBIM TEXHOJIOTUSAM C OHJIAHH-OMOINOTEKON
- https://xakep.ru/ - [TopTai Mo KOMITEIOTEPHOM OE30MACHOCTH

- https://www.it-world.ru/ - Mup uH)OpMAIIMOHHBIX TEXHOIOTHIt

- http://datareview.info/ - I[Topran mo HHGOPMAITHOHHBIM TEXHOJIOTHSIM

- https://yandexdataschool.ru/ - I1Ikona aHaau3a JaHHBIX

- http://data.gov.ru/ - ITopran OTKPBITHIX JaHHBIX PD

- https://hubofdata.ru/dataset - ITakeTbl OTKPBITBIX JaHHBIX
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- https://stepik.org/ - oOpa3oBarensHas OHIaHH-TLIATGOPMA 110 HHPOPMALMOHHBIM TEXHO-
JIOTHUSAM

https://cyberleninka.ru/ - HayuHast anekTpoHHas OMOIHOTEKA

- https://scholar.google.com/ - Akanemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Ounaiin-6u6auoreka coobiiectsa IEEE

- https://proglib.io/p/top-30-resursov-s-dannymi-dlya-mashinnogo-obucheniya-2022-03-31
- KOJUICKIIUN JaHHBIX.

- https://dzen.ru/media/machinelearning/spisok-potriasaiuscih-freimvorkov-bibliotek-i-
programmnogo-obespecheniia-dlia-mashinnogo-obucheniia-po-iazykam-
62690d815790984317b42212 - OcHoBHbIC HPEUMBOPKH IS 1I€IeH MAIMHHOTO OOYUSHHS U HC-
KYCCTBECHHOI'O MHTCJIJICKTA

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Ciucok marepuanos u keiicos nmpumenenust ML u DS B mpompiiii-
JICHHOCTHN

- https://developing-andesaurus-ebc.notion.site/ - kypcel U MaTepuabl Mo KCKYCCTBEHHOMY
HHTCJUICKTY
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUA AUCHUITJINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HaumMeHoBaHuE 000PY10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHPOU3BEACHUS U UMEIOIIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACCBI.

2 | CemuHapbl CIEIHAIEHO 000PYIOBAaHHBIC ayTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTH MHTEepHET; CTyINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie paboThI CHEeHAIbHO 000PYIOBAaHHBIE aAYTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOHM3BEICHHUS 1 UMEIOIINMH BBIXOJ] B CETh
WHTepHeT; moMelIeHus A1l IPOBEeHNS ay JUTOPHBIX
3aHATHH, 000py/I0BaHHBIC YUeOHON MEOENbIO; ayAUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMH C JIOCTYIOM K 06a3am
JAHHBIX U ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
KJIACCBI.

4 | CamocrosiTenbHas pabota | OubnuoTeka, uMerolas padoure MecTa JUIsl CTY/I€HTOB;
BBICTAaBOYHBIE 3aJIbI; ayIUTOPUH, OCHAIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIIIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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