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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |ocBOeHHE METONOB W TEXHOJIOTHH aHaM3a, OOpabOTKM ¥ MOHWMAaHUS TEKCTOBOM WH(OpManWU C TPHMEHEHHEM
COBPEMEHHBIX AITOPUTMOB MAIIMHHOTO 00YYEHHS M HCKYCCTBEHHOTO MHTEIUICKTA.

2. TPEBOBAHMUAA K PE3YJIBTATAM OCBOEHUA JUCHATIJINHBI

OIIK-2: CpoocobeH uCHOAb30BATH M AJaNTHPOBATH  CYUIECTBYIOIME MaTeMaTHYeCKHMe MeETOAbl M  CHCTEMbI
NPOrpaMMHPOBaHMA /1 Pa3padoTKH M peain3aluy aJIrOPUTMOB PelleHHs PUKJIAJHBIX 32124

K-2: Cnocoden Rnaccuqmunponan, H l/l[[el-lTI/l(l)l/lIIl/IPOBaTb 3aJa4Yv HCKYCCTBCHHOI'0 HUHTEC/JIEKTA, BblﬁlflpaTb aJlcKBaTHbIC
METOAbI U HHCTPYMEHTAJIbHBbIC CPEACTBA PEHICHU 3a1a1 UCKYCCTBCHHOI'0 MHTEJVIEKTA

B pe3yiabTaTte 0CBOCHUS THCHHUIIIMHBI O6y‘[alOH.[PlﬁCﬂ JOJIZKCH

3HaTh:

MareMaTHYecKhue MeTOAbl OOpadOTKM, aHaIW3a W CHHTE3a pe3yJabTaTOB IIPH CO3JAHUM MOJENeH WHTEIUIEKTYyalbHBIX CHCTEM
aIropuTMbl 00paboTKH TEKCTOB (CooTHECEeHO ¢ nHanKaropom OITK-2.1)
METOIBI H MHCTPYMEHTHI HCKYCCTBEHHOTO MHTEIIEKTA (COOTHECEHO ¢ mHankaropom [1K-2.1)

Ymern:

UCIIONIB30BaTh MaTeMaTHYeCKHe METOIbl 0OpabOTKM, aHaNW3a M CHHTE3a Pe3yJIbTaToB IPH CO3IaHWU MOJETel WHTCIUICKTYalbHBIX
cucreM (cooTHeceHo ¢ nHaukaropom OITK-2.2)

peann30BaTh AITOPUTMBI  MAIIMHHOTO OOYYCHHUS, KIACCH(PHUIMPOBATh 3amadd HCKYCCTBEHHOTO HHTEIUICKTa (COOTHECEHO C
unaukaropom [1K-2.2)

Biagern:

HaBbIKAMHU MCIIOJB30BAaHMUS MAaT€MarudyecKuX MeETOAOB OOpa0OTKM, aHauM3a M CHHTE3a pe3yJbTaToB IPH CO3JAaHUU Mojeneit
HMHTEJIEKTYTBHBIX CUCTEM (cooTHeceHO ¢ uHukaropoM OITK-2.3)
METOIaMH Pa3pabOTKH IPOTPaMMHOTO 00eCIICUeHNS, OIEHKOH 1 BaTHAANEH pe3yIbTaToB (COOTHECEHO ¢ mHANKaropoM [1K-2.3)

3. CTPYKTYPA U COAEP KXAHME JUCHUIIJINHBI

Pasnex 1. IPEJICTABJIEHUE U BbIBO]I 3SHAHUI

Cemectp Yacos Komneren- Jarepatypa

Ne HaumenoBanue Tembl / Buja 3ansiTus
/ Kype HUH

Tema 1. «BBeneHue B aHanu3 TEKCTOB. PeryiisipHble BEIpaXeHUs
PazBuTne METOOB U TEXHOJIOTUI B 00JIACTH HCKYCCTBEHHOTO
UHTEJIEKTa.

AHamm3 TEKCTOB — 3TO OOIHMpHAs 00JIaCTh, W3YdJalomas METOMbI
00pabOTKH, UWHTEpHpeTalud W  U3BICUCHHUS HHGOPMAIMH U3
TEKCTOBBIX JaHHBIX. AH&IW3 TEKCTOB MO3BOJSET BBISBIATH CKPBITHIE
3aKOHOMEpPHOCTH,  AHAIM3UPOBaTh  MHEHMS,  KJIACCH(UIMPOBATH
JNIOKYMEHTHl H  BBINOJNHATH JApPYTHE 3a1add, HEOOXOJUMEBIE JUIS OIIK-2, IIK JI1.1, JI1.2, JI1.3,
W3BJICYCHUS OHATHOH HH(pOPMAIK U3 OOIIUPHBIX 0OBEMOB TaHHBIX -2 JI2.1,J12.2
Perynspuslie BblpaxkeHHs (regex) — 3TO MOIIHbIE MHCTPYMEHTHI JUIs
TIOMCKa ¥ MaHWITYJISIIAH TEKCTOBBIMH CTPOKaMHM Ha OCHOBE 3alaHHBIX
mabmoroB. OHH TO3BOJSIOT HAXOMUTh, 3aMEHATh U IIPOBEPSTH
HalW4ue OMNpeleNEHHBIX IMOCIEeJOBaTeIbHOCTEH CHMBOJOB B TEKCTAX,
YTO JIeNaeT WX HE3aMCHHMBIMH TIpH TIpeno0paboTKe TEKCTOBBIX

1.1

JIAHHBIX.
[ Jlex /

Tema 2. «TekcroBble Mmogenu. Memok citoB. Moaens TF-IDF»
TekcroBele MOAENM — OTO METOABI TPEJCTABICHHUS TEKCTOBOM

nHpopMaIM B YHCIOBOM (opMare, IIO3BOJIIONIME HPUMEHSTH
AITOPUTMBl MAIIMHHOTO OOYYeHHS W aHaIW3a [aHHBIX; [OMOTAOT
npeoOpa3oBaTk TEKCTOBBIC JaHHBIE B CTPYKTYpY, YIOOOHYHO Ui
BBIYUCIUTEIBHBIX METOJIOB, UTO SBIISETCS OCHOBHBIM IIIaroM B
MHOTHX 33/1auax 00paboTKu ecTecTBEHHOTO si3bIka (NLP).

1.2 |Mewok cIOB — 3TO NpOCTasi W ILIMPOKO HCIOIb3yeMas MOJENb, 6 2
KOTOpas UTHOPUPYET TPaMMAaTHYECKYI0 CTPYKTYpY W TIOPSIOK CIIOB B
TEKCTE, PacCMaTPUBAs TEKCT Kak HabOp CIIOB.

TF-IDF (Term Frequency-Inverse Document Frequency) — ato Gonee
NPOIBHHYTasi MOJENb, KOTOpas YyYHTHIBAGT Kak YacTOTy CJIOBa B
JOKyMEHTe, TaKk ¥ €ro paclpoCTPaHEHHOCTh B  KOJJICKIUH
JIOKyMEHTOB.

/ Jlex /

OTK-2,TIK | JI1.1, J11.2, J11.3,
2 J2.1,712.2




1.3

Tema 3. «TekcroBble Mopenu. BekropHoe npencTaBiIeHHE CIIOB.
Mopnens word2vec. Monens FastText»

BektopHOoe mpeacTaBieHHe CIOB — 3TO METOJ MPEICTABICHUs CIOB B
BUJIC HENPEPHIBHBIX BEKTOPOB B MHOTOMEPHOM MpOCTpaHCTBe. Takoi
MOJIXO/ TMO3BOJSIET 3aXBaTUTh CEMAHTUYCCKHE W CHHTAKCHUYCSCKHUE
OTHOIICHHUS MEXIY CJIOBaMH, YTO JaeT BO3MOXHOCTH 3()(HEKTUBHO
WCTIOJB30BaTh UX B 3a/1auax 00paboTKH ecTecTBEHHOTO si3bika (NLP)
Word2Vec — »3T0 momyssipHas Mojenb, paspadotannas Google,
KOTOpas 00y4aeT BEKTOpPHBIE MPEICTABICHUS CIOB C HCIIOJIE30BAaHUEM
HEeWpOHHBIX ceTeil. OHa BKIIIOUAET /1BA OCHOBHBIX &ITOPUTMA:

1. CBOW (Continuous Bag of Words): DTa apxurexTypa
MPENCKa3hIBacT TEKyIlee CJIOBO Ha OCHOBE KOHTeKcTa. Mogelb
MPUHUMAET BEKTOPHBIC TMPEICTABICHUS CIOB KOHTEKCTa U MBITACTCS
yrajars HEHTPATLHOE CIIOBO.

2. Skip-gram: B otmuume or CBOW, srta apxurekrypa
MIPEICKa3bIBaeT CJIOBAa KOHTEKCTA Ha OCHOBE TeKymiero cioBa. OHa
paboTaeT nyyiie AN PEeAKHX CIIOB M MMOMOTaeT CO3/AaTh KauyeCTBEHHBIE
BEKTOPHBIC MTPEACTABICHHUS.

FastText — 3To yiydIneHHas BepcHs BEKTOPHOTO MpPEICTaBICHHS
cioB, paspabortanHas komaHaoi Facebook. Ona Oputa mpencraBieHa B
2016 rogy u cTpouTCS Ha MPHHLUNAX, CXOAHBIX ¢ word2vec, HO ¢
KITFOYCBBIMH Pa3IAYHAMH, KOTOpBIE YBEIHIHUBAOT ero
3G GEKTUBHOCTh, OCOOEHHO it 00pabOTKH S3BIKOB C  OOTaTbIM
MOP(OJIOTUIECKUM CTPOCHUEM.

/ Jlex /

OIIK-2, TIK
-2

JI.1, JI1.2, JI1.3,
JI2.1,J12.2

1.4

Tema 4. «CueTHbIE SI3BIKOBBIE MOAETIN»

CueTHbBIC S3BIKOBBIE MOJIENN TPEICTABISIIOT CO0OM KJIacc MOJENe,
KOTOpbIE OCHOBBIBAIOTCSI Ha NPUHIMIAX BEPOSTHOCTHOW OIEHKU
nocjienoBareabHOCTE  €IoB B s3plke.  OHM  HCHOJB3YIOT
CTaTUCTUYECKAE METOABI JUISI BBIYUCICHHS BEPOSTHOCTEU MOSBICHUS
CIOB M UX coderTaHuil. B oTinuume OT HEHpOHHBIX CETEH, Takue
MOJIEJIN 4acTO SBIISIOTCA 0Oojiee MPOCTHIMH M HHTEPIPETUPYEMBIMH,
HO MOTYT TOKa3bIBaTh HHU3KYI0 3(QPEKTHBHOCTh Ha OOJBIIUX OO0BEMax
JIAHHBIX WX B 00JIee CIOXKHBIX 3amadax.

/ Jlex /

OIIK-2, TIK
2

JI1.1, JI1.2, JI1.3,
J12.1,J12.2

1.5

Tema 5. «CBepToUHBIC HEHPOHHBIE CETH ISl aHATHU3a TEKCTOBY»
Ceeptounbie HeiiponHble cetd (CNN), H3Ha4aTbHO pa3pabOTaHHBIC
Ui 00pabOTKM M300paKeHHU, TaKKe HAIUIM MPUMEHEHHE B 00JIaCTH
aHaM3a TEKCTOB. VIX HMCMOJB30BaHHE B TEKCTOBOH OOpabOTKE MOKHO
OOBSICHAUT TEM, 4YTO OHH CIIOCOOHBI 3aXBaTblBaTh JIOK&JIbHbIE
MaTTepHBl M KOHTEKCTHI, YTO JeNlaeT WX TMOAXOMAMNMH JUIA 3amad
KIacCHU(UKAIMK  TEKCTOB, W3BICUCHUS IPU3HAKOB M JAPYTHX
MPUIIOKEHUH B 001acTh ecTecTBeHHON 00paboTku si3bika (NLP).

/ Jlex /

OIK-2, TIK
2

JI.1, J11.2, JI1.3,
J12.1,J12.2

1.6

Tema 6. «I'eHepalus TeKCTOB. PeKypeHTHbIE HEHPOHHBIE CETH
Pexyppentnpie HeiiponHsle cetd (RNN) sBnsiorcss omgHuM U3
OCHOBHBIX  HHCTPYMEHTOB Uil  OOpabOTKH  IOCIEIOBATEIbHBIX
JAHHBIX, TAKMX KaK TEeKCTH. VX yHUKanbHasi CTPYKTypa ITO3BOJISIET
3¢ deKTHBHO paboTaTth ¢ TpobieMamu, CBSA3aHHBIMH CO BPEMEHEM U
MOCJICIOBATENLHOCTBIO, YTO JAENACT MX OCOOCHHO MOAXOASIIAMH LIS
TEXHOJIOTHH TeHEPallUi TCKCTOB

/ Jlex /

OIIK-2, TIK
-2

J.1, J11.2, J11.3,
J12.1,J12.2

1.7

Tema 7. «QA-cuctemsl. OCHOBBI pa3pabOTKH 4aT-00TOBY

PazpaboTka uwar-60ToB M QA-cucteM (CHCTEM BOIPOCOB M OTBETOB)
cTala oOgHOM u3 Haubojee aKTyalpHBIX TeM B  001acTH
HCKYCCTBCHHOTO HHTEIUIEKTa M O0OpabOTKM €CTECTBEHHOTO SI3BIKa
(NLP). Yar-60TBI MOTYT BBINONHSTH DPA3IMUHBIC (YHKINH, HAYHHAs
OT MPOCTHIX 3a1a4, TaKUX KaKk IPEAOCTaBICHHE HWH(POPMALUH O
HNpOAyKTax, [0 0oJiee CI0KHBIX, BKIIOYas OOCTyKHBaHUE KIUEHTOB M
TEXHUYECKYIO0 TOJIepXkKy. [laBaiiTe paccMOTPUM OCHOBHBIE aCIIEKTHI
pa3paboTKu 4ar-00ToB U cucteM QA.

/ Jlex /

OIIK-2, TIK
2

JI1.1, J11.2, JI1.3,
J12.1,J12.2

1.8

Tema 8. «Ouenka kauecTBa Mojenel 00paboTKU TEKCTOBY

OrneHka KadecTBa MojeNei 0OpabOTKH TEKCTOB SBISETCS BaXKHBIM
aroM B Pa3pabOTKH W BHEAPEHHH AITOPUTMOB, HANPaBJICHHBIX Ha
aHanmM3, TeHEepaluio, WIA T[OHNMaHWe ECTeCTBEHHOTO  SI3bIKA.
Paznuunple 3amaun  0OpabOTKM TEKCTOB TPEOYHOT MPUMCHEHHS

OIIK-2, TIK
-2

JI1.1, J11.2, JI11.3,
J12.1,J12.2




Pa3IMYHBIX METOIOJIOTHI OLIEHKH, UCXOIA U3 CeNU(UKH pabOTHI.
/ Jlex /

1.9

JlaboparopHoe 3ananue | «PerymspHble BEIPOKCHUN

Nsyyenue 0a30BbIX KOHLENUUN  pPEeryJsIpHbIX  BBIPHKEHUH.
Habnronenne 3a NpUMEHEHUEM DPETYISAPHBIX BBIPAKEHUH B PEATbHBIX
crieHapusx (IIOUCK, 3aMeHa, Bamunanus). PazpaboTka W TecTUpOBaHHE
PETYJISPHBIX BBIPAKECHUH IS Pa3NUYHBIX 3a7ad.

/JIab /

OIK-2, TIK
2

J.1,J11.2, J11.3,
J12.1,J12.2

1.10

JlaboparopHoe 3ananue 2 «Mermiok ciioB. Moaens TF-IDF»

Wzyuenne CTpyKTYpbl TEKCTOBBIX JaHHBIX W MX TPEJICTABICHUE B BUJIE
MOJIEJIA MEIIIKA CIO0B.

[Tonnmanue u mpumenenve monenu TF-IDF nns oneHkw BakHOCTH
CJIOB B IOKYMCHTaX.

OcBoeHHE HMHCTPYMEHTOB [UIS pealu3anuyl oOpabOTKH TEKCTOB C
nomo1isio Python u 6ubnuorek, Takux kak scikit-learn.

/ JIab /

OIIK-2, TIK
-2

JI.1,J11.2, J11.3,
J12.1,J12.2

JlaGoparopHoe 3amanne 3 «BekTopHOe TpescTaBlieHHe cIOB. Mojenb
word2vec. Monenb FastText»

O3HaKOMIIEHHE ¢ KOHIEMNIKEH BEKTOPHOTO MPEICTaBIECHUS CIIOB.
Nzyuenne amroputMoB Word2Vec wu  FastText amsa  co3maHus
BEKTOPHBIX IIPECTABICHUMN CIIOB.

[IpoBeneHne MPakTHUECKUX OKCIEPUMEHTOB 10 OOy4YeHHI0O U
Hucnonb3oBannio monaeineit Word2Vec u FastText.

/ JIab /

OIK-2, TIK
2

JI.1, J11.2, J11.3,
J12.1,J12.2

1.12

JlaboparopHoe 3ananue 4 «CaeTHBIE SI3BIKOBBIE MOIEIIIDY

[TOHSATH OCHOBHYIO KOHIIETIHIO CYETHBIX SI3bIKOBBIX MOJIEIICH.

W3y4uTh pa3nuyHble THUIBI TaKUX MOJENEH M HMX MPUMEHCHHE B
00paboTKe ecTecTBeHHOTO s13b1Ka (NLP).

Peann3oBarb CYETHbIC SI3BIKOBBIE MOJENM W IIPOaHATM3UPOBATH HMX
3(h(HEKTUBHOCTD

/ J1ab /

OIIK-2, TIK
-2

JI1.1, J11.2, J11.3,
J12.1,J12.2

1.13

JlaGoparoprnoe 3amanne 5 «CBepTouHBIE HEWPOHHBIE CETH JUIS
aHaN3a TEKCTOBY

IToHATH CTPYKTYpPY M TNPHHIMIBL PabOTBl CBEPTOYHBIX HEHPOHHBIX
ceteii (CNN) B KOHTEKCTE aHAITH3a TEKCTOB.

O3HaKOMHTBCSL ¢ TPenoOpabOTKOM TEKCTOBBIX NAHHBIX IJISi OOYYEHUS
MOJIENCH.

PeannzoBare Moaens CBEPTOYHOM HEHPOHHOM CETH ISl PEIICHHS
3a1a4M KITacCU(PHUKAINH TEKCTOB.

[Mpoananu3upoBark pe3yNbTaThl U OLEHUTH d3PPEKTHBHOCTD MOJIEIH.

/ JIab /

OIIK-2, IIK
2

JI1.1, JI1.2, JI1.3,
J12.1,J12.2

1.14

JlabopatopHoe 3amanne 6 «leHepanus Tekcta. PexypeHTHbIe
HEHPOHHBIE CETH

W3yunts OpUHOUNBI pabOTHl PEKYPPEHTHBIX HEHPOHHBIX CeTeH Ui
TeHepaly TeKCTOB.

O3HaKOMHUTECSI C MPOLECCOM ITOJATOTOBKH IaHHBIX JUIST OOydYeHHs
RNN.

PeanuzoBare momens RNN s reHepauum TeKkcTa Ha OCHOBE
3alaHHOTO MCXO/HOTO TEKCTa.

OLEHUTh KaYeCTBO CIE€HEPUPOBAHHOIO TEKCTa M CAENAaTh BBIBOABI O
paboTte MoJemH.

/ J1ab /

OIIK-2, TIK
2

JI1.1, J11.2, JI1.3,
J12.1,J12.2

1.15

JlaGoparoproe 3amanne 7 «QA-cucrembl. OCHOBBI pa3pabOTKH dYar-
60TOB»

IMpu pazpaboTke yaT-60Ta BXXHO ONPEAEIUTH €ro IeTH U 3a1adH.
OyHKIMOHATEHOCTB: Onpenenurte, 4To OOT IOJDKEH Nenarb. byner im
3TO TMPOCTO OTBEYaTh Ha BOIPOCHI, MPEIOCTABISATh PEKOMEHIAIHH,
00pabaThIBaTh 3aKa3bl MM BHIOIHSTE JIPyTHE 3a1adm?

Henesas aynutopus: Mccaenyiite, ko OyneT HMCIOIb30BaTh 00Ta U
KaKkue Yy HHUX MOTpeOHOCTH. DTO TOMOXET B CO3JaHHH Oolee
MePCOHATU3NPOBAHHOTO OIBITA.

Konrenr u pansble: Pemute, kakyio wuHpOopMamuio O0T mOKEH
oOpabarbiBare. Ecin 310 QA-cucremMa, TO HYKHO OINpPEACIUTh, OTKY/1a
OymyT moctymnars qaHHbIe (0a3s! naHHBIX, APl U T.11.).

/ JIab /

OIIK-2, TIK
-2

J.1, J11.2, J11.3,
J12.1,J12.2

1.16

JlaboparopHoe 3amanue.8 «OreHKa KauecTBa MOIEII
Onpenenuth, Kak XOpOIIO MOJENIb TCHEPUPYET TEKCT, CXOXHH IO

OIK-2, TTK
2

JI.1, JI1.2, JI1.3,
JI2.1,J12.2




CTHJTIO M CMBICITY C TPEHUPOBOYHBIMHU JTaHHBIMH.
W3mepurs MIPOU3BOTUTENHEHOCTD MOJIeTH c ITOMOIIIBIO
KOJIMYECTBCHHBIX IOKa3aTeleil.

ITpoBecTr Ka4eCTBEHHYIO OLICHKY CTCHEPUPOBAaHHOTO TEKCTA.

CpaBHHATH MOJIETIH C IPYTHMH MTOJIXOJaMH, €CIIH 3TO BO3MOYKHO.

/ J1ab /
BrlinonHeHne MHAMBUAYATBHBIX 33/IaHU 0 TeMe «AHATU3 TEKCTOB C OIIK-2, IIK JI1.1, JI1.2, JI1.3,
1.17 o 6 76
WCTIOJIB30BaHUEM MOJIeNIel MalmuHHOTO 00yueHus». / Cp / -2 JI2.1,J12.2
.. OIIK-2, IIK | JI1.1, JI1.2, JI1.3,
1.18 |3auer / 3auér / 6 0 B 2.1, 2.2

4. ©OHJ1 OHEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHAA OIEHOYHBIX CPEICTB JJIS HPOBEACHHS TEKyHIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEICTaBICHB B
IIpunoxenun 1 k pabodeit mporpaMme AUCIUILUIAHEIL.

5. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI

5.1. OcHoBHas1 1UTEpATypa

ABTODBI, 3araBue UzparenscTBO, TON Komnu-Bo
JI1.1 |TlaBnos C. W. CHCTeMbI HCKYCCTBEHHOTO MHTEIICKTA: yueOHOe Tomck: Tomckuit https://biblioclub.ru/inde
nocobue rocyIapCTBEHHbIIT x.php?
YHUBEPCUTET CUCTEM page=book&id=208939
yIpaBleHus 1 HEOTPaHUYEHHbIN
pannoaeKTpoHukH, 2011 AOCTYTL VTt
3apEeruCTPUPOBAHHBIX
T10JIb30Baresnen
JI1.2 | CemeHoB A., HHTenneKTyanbHble CUCTEMBL: yueOHOe mocodue Openbypr: Openbyprckuit | https://biblioclub.ru/inde
Counosbes H., rOCy1apCTBEHHBIN x.php?
Yepuonpynosa E., yHmBepcnter, 2013 page=book&id=259148
Lpirankos A. HEOIpPaHWYCHHBIH
JOCTYII JUTS
3aperucTPUpPOBAHHBIX
T10JIb30Barenen
JI1.3 | Kprokosa, A. A. WHTennexTyanbHbIe TEXHOJIOTHU B OM3HECe: Camapa: [ToBomxckuii https://www.iprbooksho
METONYECKUE YKa3aHUS K MPAKTHIECCKAM H rOCyIapCTBEHHBIN p-ru/71835.html
11aboparopHBIM paboTam YHHBEPCHTET HEOTPaHHYEeHHbIH
TEIEKOMMYHUKAIMNA 1 AOCTYIT It
unpopmaruku, 2013 3apEruCTPUPOBAHHBIX
oJb30Baresieit

5.2. lonoJHUTeIbHAS IUTepaTypa

ABTOpBL, 3arnaBue W3 narenscTBO, roj Konua-Bo
JI2.1 | Kyxapenxo b. T VHTe/IeKTy ATbHbIE CUCTEMBI M TEXHOJIOTHH: Mockaa: https://biblioclub.ru/inde
yueOHOe ocodue Anbtanp|MI'ABT, 2015 X.php?
page=book&id=429758
HEOTpaHUYEHHbIN
JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
N0JIb30Bareeit
2.2 IMpuxnagnas nHGOpPMATHKA: KypHAT MockBa: YHUBepcUTET https://biblioclub.ru/inde
Cuneprus, 2023 X.php?

page=book&id=699833
HEOTpaHUYEHHBIN
JOCTYI JUIs
3apeTUCTPUPOBAHHBIX
T10JIb30Barenen

5.3 lIpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI

Tapanr https://www.garant.ru/

Koncynbrant +

HauunonansHas snextponnas 6ubnuorexa (HOB) - https://rusneb.ru/
Jokymenranus Python — https://python.org




5.4. Ilepeyens NPOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJ] OC
LibreOffice

IDIE Python

Jupyter Notebook

Pycharm

PostgreSQL

5.5. YueOHo-MeTOAMYECKHE MATEPHAJIBI /ISl CTYACHTOB € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[lpy HEOOXOAMMOCTH IIO 3asiBJICHUIO OOYYArOIETOCS C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBBSI  y4eOHO-METOAMYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, agaNTHPOBAHHBIX K OTPAHWYEHUSM 3J0pPOBbS M BoCHpHATHS WHpopMmarmu. [ns mmi c
HapyIIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medarHOH (opme yBemHueHHBIM mpudToMm. s TUI ¢ HapymIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO NOKYMEHTa; B TedarHod Qopme. [ns Il ¢ HapymIEHHSMH OIOpPHO-ABUIATENBHOTO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME TUCHUIIJINHBI

Iomeruenust 1uist BceX BHJOB pabOT, MPEJLyCMOTPEHHBIX YYEOHBIM IIJIAHOM, YKOMIUIEKTOBAaHBI HEOOXOJMMOIl CleNHaTn3MpOBaHHOI
y4eOHON MeOeIbI0 U TEXHUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIB, CTYJIBS;

- IEPCOHATBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / HHTepaKTHBHAS JOCKA.

JlabopaTtopHble 3aHATHS TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodme MecTa B KOTOPBIX 00OpYJOBaHBI HEOOXOIMMBIMU
JIMIEH3HOHHBIMU ITPOrPaMMHBIMH CPEJICTBAMU U BBIXOJIOM B MIHTEpHeT.

7. METOANUYECKHUE YKA3ZAHUA /U1 OBYYAIOIIUXCSA IO OCBOEHUWIO JUCHUTIINHBI

MeTtoaunyeckue yKa3aHus 10 OCBOCHUIO AUCIUILTUHEI IpeIcTaBneHb! B [Ipunoxkennu 2 k pabouei mporpaMme AUCHUTLTHHEL.




®OH/I OLIEHOYHBIX CPEJICTB

IHpuiaoxenue 1

1. Onucanue nokasarejei u KPUTEPUEB OCHUBAHUA KOMIIeTEeHIINil Ha PA3JTHYHBIX Tanmax

UX (pOPMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

1.1. Tlokazarenu U KpUTEPHH OLICHUBAHUS KOMITCTCHIIHMN:

3VH, cocrasisrorme
KOMITETEHITHIO

IToka3aTenu oreHUBaHUS

Kpurepun
OLICHUBAHUS

CpencTBa
OIIEHUBAHMS

OIIK-2: Cnoco0eH HCIoIb30BaTh U

a/lalTUPOBATh CYIIECTBYIONINE MaTEMATHIECKIE METO/IBI U CHCTEMBI IIPOTPaMMHPOBAHUS
JUIS pa3pabOTKU M peasli3alii alTOPUTMOB PEIICHUS IPUKIAIHBIX 33134

3. MaremMaTHYeCcKHe METOABI 00pa-
OOTKH, aHANM3a U CHHTE3a Pe3yiib-
TaTOB TPH CO3JAHUU MOJCNICH WH-
TEJUIEKTYAbHBIX CHCTEM aJTOPHUT-
MbI 00pabOTKH TEKCTOB

3HAET OCHOBHBIE MaTeMaTH4e-
CKHE METOAbl 00paboTK, aHa-
IM3a U CHHTE3a pe3ylbTaToB
IpU CO3JaHUU MoJeIel UHTel-

JICKTYaJIbHBIX CUCTEM
aJITOPUTMBI
CTOB

00paboOTKH  TeK-

MOJIHOTa W COJEpKaTelb-
HOCTh OTBETa

YMEHHE IPUBOJUTH MPH-
MepbI

Bompocsr k 3auery (1-32),
onpoc (1-10), maGoparop-
Hble 3aganud (1-8), unmgu-
BUAyanbHOE 3amanue (1-
10)

V. ucrnonp30BaTh MaTeMaTHYECKHE
METOJbI 00pabOTKH, aHamm3a |
CHHTE3a Pe3yNIbTaTOB PH CO3TaHHUH
MOZENe HHTEIUICKTYalbHBIX —CH-
cTeM

BBIIIOJIHAET 3a/laHUs, OTBEYAET
Ha BOIIPOCHI, yME€ET IIpHUMeE-
HATb TIOJIY4YCHHbIEC 3HAHMUS Ha

IIPAKTHUKE

IIOJIHOTA U COJEPKATEIb-
HOCTb OTBETA

YMEHHUE IPUBOJUTH IIPU-
MeEpBI

YMEHHE CaMOCTOSITEIBHO
HaXOIUTh pEIICHUE TO-
CTaBJICHHBIX 3a7a4

Bompocsr k 3auery (1-32),
onpoc (1-10), maGoparop-
Hble 3amanud (1-8), uemgu-
BupyanbHOE 3amanue (1-
10)

B. HaBIKaMu HCIONB30BAHUS Ma-
TEMaTHYECKUX METOI0B 00paboT-
K{, aHaJNU3a U CHHTE3a Pe3ysbTa-
TOB MU CO3MAHHH MOJENCH HH-
TEIUICKTYaIbHBIX CHCTEM

MPOBOIUT OOOOIIECHHBIN aHa-
3 nHpopManu U 00padboT-
Ky JaHHBIX Ha pasJIMYHBIX
3ajjayax aHajau3za u o0paboTKH

TCKCTa

MOJTHOTa W COJEpKaTelb-
HOCTb OTBETa

YMEHHE IIPUBOJUTH IPH-
MEpEI

YMEHHE CaMOCTOSTEIbHO
HaxXoIUTh pelIeHue Io-
CTaBJICHHBIX 33724

Bompocs! k 3auety (1-32),
ompoc (1-10), mabopatop-
Hble 3amanus (1-8), uaan-
BUayanbHOe 3amanue (1-
10)

[TK-2: CnocobeH kinaccuuupoBarh U UASHTU(GUINPOBATH 33a41 UCKYCCTBEHHOTO MHTEIUICKTa, BRIOMPATh a/IeKBaTHBIC Me-
TOJB! U HHCTPYMEHTAJIBHBIE CPEACTBA PEIICHUS 3324 UCKYCCTBEHHOI'O HHTEIICKTA

3. METOJAbI U HHCTPYMCHTBI UCKYC-
CTBCHHOI'O MHTCIIJICKTa

3HAaCT OCHOBHBIC IIOHATUA H
OINpCACIICHUA, METOABI, aJIro-

PUTMBI U TCXHOJIOTUHN

MOJHOTa M COJepKaTelb-
HOCTh OTBETa

yYMEHHE IIPUBOJUTH NpH-
MepBI

Bompocsr k 3auery (1-32),
omnpoc (1-10), maGoparop-
Hble 3amanus (1-8), uaan-
BuayanbHoe 3aganue (1-
10)

V. peanmsoBaTh aNTOPHTMBI Ma-
MIMHHOTO OOY4YeHHMs; KJIacCU(UIU-
poBaTh 3aMaud  MCKYCCTBEHHOTO
UHTEIUIEKTa

BBIMOJIHSET 3aIaHusI, PEaTH30-
BBIBAET AITOPUTMbI MaIlIHH-
HOrO OOy4YeHHUs ISl pa3inud-
HBIX 3ajlauax aHaju3a u oOpa-

OOTKH TEKCTA

TOJIHOTa M COJepKaTelb-
HOCTb OTBETa

YMEHHE IPUBOJUTH TpH-
MEpEI

YMEHHE CaMOCTOSTEIbHO
HaxXOIUTh peIIeHHe TIIo-
CTaBJICHHBIX 3a7a4

Bompocs! k 3auety (1-32),
ompoc (1-10), mabopatop-
Hble 3amanus (1-8), uHan-
BUAyanbHOe 3amanue (1-
10)

B. wmerogamu paszpaGotrku mpo-
IrpaMMHOTO O0eCHeYeHUs], OLCHKON
U BalIUJaIel pe3yabTaToB

IPOBOJUT OOOOLICHHBI aHa-
13 uHpopManuu u odpabor-
Ky JaHHBIX, OICHHBAaeT pe-

3YyJIbTAaThbl

MOJIHOTA M COJAEPKATEIb-
HOCTb OTBETA

YMEHHUE IPUBOJUTH IIPU-
MepBbI

YMEHHE CaMOCTOSITEIBHO
HaxOJUTh pELICHUE II0-
CTaBJICHHBIX 33]1a4

Bompocsr k 3auery (1-32),
omnpoc (1-10), maGoparop-
Hele 3aganus (1-8), uHau-
BunyaipHoe 3amgaHue (1-
10)

1.2 IIkambl olleHUBaHUS JJI 3a4U€eTa’
Texymuii KOHTPOJIb yCHEBAEMOCTH U MPOMEXKYTOUHAsl aTTeCTallls OCYIIECTBISETCS B paMKax
HaAKOIMUTENIbHON 0aJUIbHO-peUTHHTOBOM crcTeMbl B 100-0annpHOM mIKane:
50-100 6amnoB (3a4TeHO),
0-49 GanoB (He 3a4TEHO).




2. TunoBble KOHTPOJbHBIE 32IaHUS] WJIN MHbIE MATEPUAJIbI, He00X0AMMbIEe JIS OLEHKH 3HA-
HUil, yMEeHUl, HABbIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTEePU3YIOIIUX dTanbl (POPMUPOBAHUS
KOMIIeTEeHIHIi B Npolecce 0CBOCHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

No ok

©

10.

11.
12.

13.
14.

15.
16.
17.

18.

19.

20.
21.
22.

23.
24,
25.
26.
217.
28.

29.
30.
31.
32.

Bomnpocsl k 3auery
YTto Takoe aHaIu3 TEKCTOB M KaKHE 3aJa4d OH peraer?
OOBsICHHTE, YTO TaKOE PETYISIPHBIC BBIPAKCHUS U KaK OHHU MPUMEHSIOTCS B 00paboOTKe TEK-
CTOB.
[TpuBenuTe MpUMEPHI PErYISIPHBIX BBIPAKEHUU I MOMCKa email anpecoB U TeaeOHHBIX
HOMEPOB B TEKCTE.
Kak perymsipHbie BBIpOXKEHUS MOTYT IIOMOYb TIPH MIPEIBAPUTEIILHON 00pabOTKe TEKCTOB?
YTto Takoe MOJEIIb «MEUIOK CIIOB» M KaK OHA CTPOUTCS?
Kak pa6oraet mogens TF-IDF? O6bsicaute, kak Beraucisitorest TF u IDF.
B 4yeMm OCHOBHBIE IPEUMYILIECTBA U HEJIOCTATKA MOJIEIN «MEIIOK CJIOB)» 110 CPABHEHHUIO C IPY-
TUMU METOJaMH MPEJICTABIICHUS TEKCTOB?
Kak moxno ucnonb3oBatrh TF-IDF nis nunaexkcupoBaHus v MovMcka JOKYMEHTOB?
Uto Takoe BEKTOPHOE MPEICTABIICHUE CJIOB U B UYEM €T0 MPEeUMyIIecTBa?
Kak paGoraer Momens word2vec? Onummre pasiauuus MexAy Meronamu Skip-gram wu
Continuous Bag of Words.
B yem orinumne monenu FastText or word2vec? Kak FastText yuutsiBaetT Mmopdonoruto ciop?
Kak BeKkTOpHBIC TPEICTABIICHUS CIIOB MOTYT HCIIOJIB30BAThCS B 3ajadax 0OpabOTKH ecTe-
CTBEHHOT'O fA3bIKa?
Uto Takoe CYETHBIC SI3LIKOBBIC MOJICIH M KaK OHU MIPUMEHSIOTCS B aHAIN3€ TEKCTOB?
OO0bsicHUTe, YeM OTJIMYAIOTCA N-TPAaMMHBIE MOJENIN OT MOJIENe Ha OCHOBE 0oJee CIOKHBIX
S3bIKOBBIX MOJIETIEH.
Kak Bbrunciisiercst BEpOSATHOCTh N-TPaMMbl B KOHTEKCTE SI3bIKOBBIX MOJAEIIEH?
Kaxkue cyiiecTBytOT METO/IbI CTIKUBAHUS IS YIYUIIEHUS N-TPAMMHBIX MOJIETICH?
Kak cBeptounsie Heiiponnbie cetu (CNN) MOryT ObITh HCIIOJIB30BAHBI Ui 00pabOTKU TEK-
CTOB?
OObsicHUTe, KaK KOHCTPYKIIMSI CBEPTOUHBIX CIIOEB MOKET OBITh MPUMEHEHA IS U3BJICUCHUS
MIPU3HAKOB U3 TEKCTOBBIX JIAHHBIX.
Kakue nmpeumymectBa umeror CNN 1o cpaBHEHHMIO ¢ TpaJMIIMOHHBIMA METOJAMH aHallu3a
TEKCTOB?
Kaxkue 3a1aun aHann3a TEKCTOB MOXHO pelIaTh C TOMOIIBIO CBEPTOYHBIX HEHPOHHBIX CETEH?
Kak pexyppenThbie HeifpoHHble ceTd (RNN) nmoMmoraroT B reHepaiuu TeKCTOB?
Yem momenu LSTM u GRU ornuuatorcss ot o6braHbix RNN u kakue mpenmyiectBa OHH
MPEeIOCTaBISAIOT?
Onummre mporecc 00y4eHus TeHepaTUBHON MOJIeNH TeKcTa ¢ moMoribio RNN.
Kak MO>XHO OIIEeHUTH KaueCTBO CT€HEPUPOBAHHOTO TEKCTa?
Yro takoe QA-cuctema u Kak oHa paboraer?
Kaxkue kiroueBbie 3Tanbl pa3pabOoTKH 4aT-00Ta BbI MOXKETE BBIJACIUTh?
Kak M0OXHO HHTErpUpOBaTh 4aT-00Ta C CYIIECTBYIOUIMMHI CUCTEMaMH JTaHHbBIX?
OO0BsicHUTe, KaKHe€ METOJbl MCHOJB3YIOTCS Il 00paOOTKM TOJIb30BATEIBCKUX 3alPOCOB B
QA-cucremax.
Kakue MeTpuKy UCTIOIB3YIOTCS JIJIs1 OLIEHKH KauecTBa Mojiesieid 00paboTKU TEKCTOB?
OO0OBbsicHUTE, KaK PACCUMTHIBACTCS TOYHOCTD, OMHOTA U F-Mepa.
Kax mpoxoaut nporiecc Baauaauy MoJieieii B KOHTEKCTe 00pabOTKH TEKCTOB?
Kakue MeToapl MOKHO MCIIONIB30BATh JUIs YAYUIIEHUSI KaueCTBA CYIIECTBYIOLIUX MOJIEIEH?

3aueTHOE 3a/JaHKEe BKIIIOYAET B c€0s OJIMH TEOPETUUECKUN BOIPOC M3 MPEICTABICHHOTO MEPEYHS U OJHO
IIPAKTUKO-OPUEHTUPOBAHHOE 33/1aHKE U3 Mojpaszfena «JlabopaTopHble 3a7aHUs.

Kpumepuu OYeHUuearus.



- 50-100 GannoB («3auTeHO») — M3JIOKEHHBIM MaTepual (PaKTUYECKU BEpPEH, HAIUYHE TITyOOKUX
MCUEPIBIBAIOIIMX 3HAHUHA B 00beMe MPONAECHHOW MpOorpaMMbl JUCLMIUIMHBI B COOTBETCTBUU C MOCTaB-
JICHHBIMH MPOrpaMMOl Kypca LEJSIMH U 3aJadyaMu OOY4eHHs; MPaBUJIbHBIC, YBEpEHHBIC IEHCTBHS I10
IPUMEHEHHUIO MTOJIyYEHHBIX 3HaHUH Ha IPAaKTUKE, TPAMOTHOE M JIOTUYECKU CTPOMHOE U3JI0KEHHE MaTepH-
ajia Ipu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JIOIOJIHUTEIBHON JINTEPAaTypOH; HAIMYUE TBEPABIX
U JI0CTaTOYHO IOJIHBIX 3HAHUH B 00bEMe NMPONUJICHHOM MporpaMMbl JUCLUIUIMHBI B COOTBETCTBUU C LIeNs-
MU 00y4€eHUs1, TPaBUIIbHBIC ACUCTBUS 110 IPUMEHEHHUIO 3HAaHUH Ha MPAKTUKE, YeTKOE U3JI0KEHHUE MaTepH-
aJia, JIOMYCKAITCs OTAEIbHbBIE JOTMYECKHE M CTUIIMCTUYECKHE MOIPEIIHOCTH, 00yYaroIuics yCBOMII OC-
HOBHYIO JIUTEPATYpPy, PEKOMEHIOBAaHHYIO B paboyell mporpaMMe AUCIUIUIMHBL; HATMYME TBEPAbIX 3HAHUH
B 00beMe IPOIIEHHOr0 Kypca B COOTBETCTBUU € LIEISIMA O0YUEHUs, U3JI0KEHUE OTBETOB C OTAEIbHBIMU
OMOKaMH, YBEPEHHO HCIIPABICHHBIMHU TIOCIIE JOMOJHUTEIBHBIX BOIPOCOB; MPABHIbHBIC B LIEJIOM JCi-
CTBHSI 110 IPUMEHEHHIO 3HAHNUHN HA IPAKTUKE;

- 0-49 GanoB («HE 3a4TE€HO») — OTBETHI HE CBSI3aHBI C BONPOCAMH, HATMYHE IPyObIX OMIMOOK B
OTBETE, HETOHMMAaHUE CYIIHOCTH M3JIaraéMoro BOIPOCa, HEyMEHUE IIPUMEHSTh 3HaHUS Ha IIPAKTUKE, He-
YBEPEHHOCTh ¥ HETOYHOCTh OTBETOB Ha JIOTIOJHUTENIbHBIE M HABOJSAIINE BOTIPOCHI.

3ananus AJs1 onpoca

Bapuant 1: Onpenenenue noHATHIA

OnuiuTe, 4YTO Takoe aHaJIU3 TEKCTOB. Kakue OCHOBHBIE 3a7aud CTABSTCS IEpE] aHAJIU30M TEK-
CTOB, U KaK PEryJIsipHbIE BbIPAKEHUS IPUMEHSIOTCS JUISl UX PELICHUS?

Bapuanr 2: PaGora ¢ pery/isipHbIMHU BbIPAKEHUSIMH

Hanumure perynsipHoe BeipaxkeHue miis noucka Bcex URL B 3aganHom Tekcre. [IpuBenure npu-
MepBbl TEKCTOB, B KOTOPBIX MOXHO MPUMEHUTH Ballle PETYISIPHOE BbIPAKEHUE.

Bapuant 3: Moaeab Melika cjioB

OO0bsacHuTe, KaKk GopMHUpPYETCS MOJIETb «MEIIOK CIOBy». [IpuBenuTe npumep, Kak 3Ta MOJENb MO-
eT OBbITh UCII0JIb30BaHA JJIs KJIACCU(UKALUU TEKCTOB.

Bapuanr 4. TF-IDF Boruucaenust

HMante onpenenenue nousatusM TF m IDF. Iloka3aTe Ha NmpakTHKE, KaK Bbl MOKETE€ BBIYMCIIUTH
TF-IDF nns cnosa "aHanu3" B Habope TOKYMEHTOB.

Bapuant 5: CpaBHeHHMe TeKCTOBBIX MojeJiei

CpaBaute mozens «memok ciaoB» 1 TF-IDF. KakoBbl mpenmyiiecTBa U1 HEJOCTATKU KaXKJI0M U3
Mojienei? B kakux ciyyasix Kakyro MOJENb CIe1yeT UCII0Ib30BaTh?

BapuanTt 6: BekTopHbIe npeaAcTaBIeHNS CJIOB

O0bscHuTe, Kak paboraet moaens word2vec. Kak paznuuarorcs meroas! Skip-gram u Continuous
Bag of Words Ha npaxTuxe? [IpuBenute npuMepbl HCIIOIb30BaHUS KaX/10r0 METOIa.

Bapuanr 7: Moaeasn FastText

B uem npeumymectBo Mozaenu FastText mo cpaBuenuto ¢ word2vec? Kak FastText o6pabaTsiBaeT
MOpP(}OJIOTHIO CIIOB, U KaK 3TO CKa3bIBAETCSI Ha KAYECTBE BEKTOPHBIX MPEICTaBICHUN?

Bapuanr 8: CuerHble sI3bIKOBbIE MO/IE/IH

Onummre, 4TO TAKOE CYETHBIE S3bIKOBBIE MO/IEIN. Kak OHM MOT'YT OBITh MCIIOJIB30BaHbI JUIsl IPE-
CKa3aHMsl CIEAYIOUIETO cloBa B peasiokeHnn? IlpusBennre npuMep peanusarui.

Bapuanr 9: [IpumeHeHnune cBepTOYHBIX HEI{POHHBIX ceTeil

Kak cBepTouHbIE HEHPOHHBIE CETH MOT'YT OBbITh IPUMEHEHBI I aHau3a TeKCToB? OnuIuTe, Kak
OHM MOTYT 00pabaTbIBaTh TEKCTOBBIE IPU3HAKHU, UCTIONB3Ys apXxuTeKTypy CNN.

Bapuant 10: I'enepanusi TekcToB

OnunmuTe, Kak peKyppeHTHBIE HEMPOHHBIE CETU MCIOJIB3YIOTCS I TeHEpalllud TEKCTOB. KaKkoBsl
OCHOBHBIE IIaru B mpornecce oOyuenust RNN 1t reHeparuu csi3Horo Tekcra? [Ipusenute npumep 3an1a-
YH.

Kpumepuu oyenusanus:

9-10 6. — oTBeTHI Ha BCE BOMPOCHI IaHBI BEPHO;
7-8 6. — OJIMH U3 OTBETOB C HETOYHOCTSIIMU;
5-6 6. — 2 oTBeTa C HETOUYHOCTSIMU,



3-4 6. — 3 oTBeTa C HETOUYHOCTSIMU,
1-2 6. — HEeT OTBETa HA OJIMH BOTIPOC.
0 6 — HET OTBETOB HA BOMPOCHI UM BCE OTBETHI HEBEPHBIE.

Maxcumanvnoe konuvecmeo 6annoe 3a onpoc — 10.

JlabGopaTropHble 3a1aHUA

JIaboparopuoe 3amanue Nel

«PeryisipHbIe BBIpaXECHUA»

N3yuenmne 0a30BBIX KOHIEMUH PEryIsapHBIX BhIpakeHHid. Habmioenue 3a nmpuMeHEHUEM pery-
JSIPHBIX BBIPAXEHUH B pealibHBIX cLieHapusax (MOMCK, 3aMeHa, Baaujaanus). PazpaboTka u TecTupoBaHue
PEryJISIpHBIX BBIPAXKEHUH ISl pa3IU4HbIX 3a/1a4.

JlaGopaTopHoe 3amanue Ne2

«Memoxk ciioB. Monens TF-IDF»

W3ydyeHne CTpyKTypbl TEKCTOBBIX JaHHBIX U UX NPEACTABICHUE B BUJIE MOJIEIN MEIIKA CIIOB.

ITonumanue u npumenenue Mozaenu TF-IDF 1u1s onieHKH BaKHOCTH CJIOB B IOKYMEHTaX.

OcBoeHre MHCTPYMEHTOB JJIS peanu3anuu o0paboTKu TeKCTOB ¢ noMoluisio Python u 6ubnuorex,
Takux kak scikit-learn.

JlaboparopHoe 3aganue Ne3

«BekropHoe npencrasnenue cinoB. Monens word2vec. Monens FastText»

O3HaKOMJIEHHE ¢ KOHLEMIMEW BEKTOPHOTO MTPEICTaBICHHUS CIIOB.

N3yuenue anroputmoB Word2Vec u FastText ns co3nanust BEKTOPHbBIX MIPEICTABICHUM CIIOB.

IIpoBeneHue MNpakTHUECKUX HKCIEPUMEHTOB 10 OOYYEHHI0 M HCIOJIb30BAaHUIO MOJEJeH
Word2Vec u FastText.

JlaboparopHoe 3aganue Ned

«CUeTHBIE A3bIKOBBIE MOJEIIN

IToHATH OCHOBHYIO KOHLEIIUIO CYETHBIX SA3BIKOBBIX MOJEIICH.

W3yunTh pa3nuvHbIe THITBI TAKMX MOJEICH U X MPUMEHEHHE B 00pabOTKe eCTECTBEHHOTO SI3bIKA
(NLP).

Peanu3oBaTh cueTHbIE S3bIKOBBIE MOJIETH U IPOAHATU3UPOBATH UX 3D (PEKTUBHOCTH

JIaGoparopHoe 3ananue Neb

«CBepTOoYHbIE HEUPOHHBIE CETU JIs aHAJIN3a TEKCTOB)»

[ToHATH CTPYKTYpPY M HPUHIMIBI pabOThl cBepTOUHBIX HeHpoHHBIX cereil (CNN) B KOHTEKCTe
aHaJIM3a TEKCTOB.

O3HaKOMUTBCS C MPeJO0OPaOOTKOM TEKCTOBBIX JAHHBIX JUIsl 00yUEHHs MOJETIEH.

PeanuzoBath MOz€Nb CBEPTOUHON HEWPOHHOM CETH NI pelIeHUs 3aJauyd KIAaCcCHU(pUKAIUU TEK-
CTOB.

[Ipoananu3upoBath pe3yabTaThl U OLEHUTH 3PPEKTUBHOCTh MOJEIH.

JlaboparopHoe 3axanue Ne6

«['enepanus Tekcta. PekypeHTHbIe HEHPOHHBIE CETH»

W3yanTh NpUHIUTIEI pa0OTHI PEKYPPEHTHBIX HEMPOHHBIX CETEH I TeHEPALlU TEKCTOB.

O3HaKOMHUTBCS C IPOLIECCOM MOJTOTOBKH JaHHBIX A1 00ydyeHus:t RNN.

Peanmu3oBate moznens RNN 115 reHepanyuy TeKCTa Ha OCHOBE 3a/IaHHOTO HCXOJHOTO TEKCTa.

O1IeHUTh Ka4eCTBO CTeHEPUPOBAHHOTO TEKCTA U CAENAaTh BHIBOJBI O PAOOTE MOAEIIH.

JlabopaTtopHoe 3amanue Ne7/

«QA-cucrembl. OcHOBBI pa3pabOTKH 4aT-00TOBY»

[Ipu pazpaboTke yaT-60Ta BaXKHO ONPEAETUTH €ro LU U 3a1a4H.

@yHKIMoHanbHOCTh: Ompenenute, yTo 00T JODKEH JenaTh. byaer nu 3To mpocTo oTBevyaTh Ha
BOIPOCHI, IPEJOCTABIATh PEKOMEHAINH, 00pabaThIBaTh 3aKa3bl WK BHIMOIHATH IPYrUe 3a1a4uu?

LeneBas aymutopus: Mccnenyiite, KTo OyJeT UCHOIb30BaTh 00Ta M KakUe y HUX MOTPEOHOCTH.
3TO MOMOKET B CO3/IaHUU O0JIee MEePCOHATU3UPOBAHHOTO OMBITA.



Konrent u nannsie: Pemmure, kakyro nHpopmanuioo 60T gomkeH oOpabarbiBaTth. Ecim 310 QA-
CHCTEeMa, TO HYXHO ONPENeNINTh, OTKya OyAyT MOCTyNaTh JaHHbBIC

JIaGoparopHnoe 3ananue Ne8

«O1eHKa KauecTBa MOACIIH

OmnpenenuTh, Kak XOPOLIO MOJIENIb TEHEPUPYET TEKCT, CXOXKHHA MO CTUIIIO M CMBICTY C TPEHHUPO-
BOYHBIMH JIaHHBIMH.

W3meputs Ipou3BOIUTEIHHOCTh MOJICIHN C TIOMOIIBIO KOJTMYECTBEHHBIX MTOKa3aTeNeH.

[TpoBecTr Ka4eCTBEHHYIO OLIEHKY CTEHEPHPOBAHHOTO TEKCTA.

CpaBHUTBH MOJIENb C JPYTUMHU ITOAXOJAMH, €CITH 3TO BO3MOKHO

Kpumepuu oyenusanus (011 kaxcoozo 3a0anus):

5 0. — 3a1aHKME BBHIMIOJIHEHO BEPHO;

4 6. — ipu BBITIOJIHEHUH 3/I1aHUS OBLIN JIOMYIIICHBl HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;
3 0. — Mpu BHITIOJIHCHUH 3a/1aHKS OBLIH JIOMYIIECHBI OIIUOKH;

0-2 6. — mpu BHIMOJIHEHUH 3a/1aHUsI OBLIH JIOMYIICHBI CYIIECTBEHHbIE OIIUOKH.

Maxkcumanvnoe Koauuecmeo 6annos 3a eéce navopamopusie 3adanus — 40 (8 3aoanuii no 5
oannos).

NuauBuayaasHoe 3a1aHue

3ananue 1: AHaJau3 3MOIMOHAJILHOM OKPACKH TEKCTA

Bri6epuTe HECKOJIBKO cTaTell U3 HOBOCTHBIX MCTOUYHMKOB U BBIOJIHUTE aHAJIU3 UX SMOLMOHANb-
HOM okpacku. Mcnonb3yiite OuOIMOTEKH i1 00pabOTKH €CTECTBEHHOTO si3blka, Takue Kak NLTK umu
TextBlob, uTo0BI OnpenenuTs, MOJOKUTEIbHAS, HEUTPAJIbHAS WIN OTPULIATEIIbHAS TOHATBHOCTD CTaThH.
[IpencraBpTe pe3ynbTaThl B BUAE IpadUKOB WU TAOJHII.

3aganue 2: Kinaccudgukanus TeKCToB

Cobepute HabOp JNOKYMEHTOB Ha 3aJaHHYIO0 TeMy (Hampumep, OT3BIBBI O MPOAYKTaxX, CTaThbU O
TEXHOJIOTUSIX U T. JI.) U TIOCTPOMTE MOJEINb ISl KIACCH(PHUKAIIMKA TEKCTOB 1O KaTeropusM. Mcmonb3yiiTe
METO/Ibl MAIIMHHOTO 00yueHus1, Takue kak Naive Bayes unu SVM. Ouenure 3¢ HeKTUBHOCTD Balleld Mo-
JIEJIY C TIOMOIIIbIO METPHUK, TAKUX KaK TOYHOCTh WJIN MOJIHOTA.

3aganue 3: BeigesieHne KII049eBbIX CI10B

Hanummure nporpammy, kotopast OyJeT aHaIU3UPOBAaTh TEKCT U BBIJACNATH KIHOYEBbIE CIOBA C HC-
nonb3oBanueM merona TF-IDF. [IpuMenuTe nmonydeHHbIe KIFOUYEBBIE CI0BA JUIsl KPaTKOrO0 pe3t0OMHUpPOBa-
Husl TekcTa. OOCYIUTe, HACKOJIBKO XOPOILIO KIIFOUEBBIE CJIOBA OTPa)XKarOT COJAECP)KAHHUE OPUTHHAIBHOIO
TEKCTa.

3ananue 4: [locTpoeHue Moe/ Il «MEIOK CJIOB»

Co3paiiTe MO/IENb «MEIIOK CIIOBY» Ha HabOpe TEKCTOB (HampuMmep, JUTepaTypHble MPOU3BEIECHUS,
crarbn). [IpoBenuTe aHamM3 MONYYEHHBIX BEKTOPOB M BU3YAIM3HPYWTE WX C MOMoIbio merona t-SNE
w PCA. OGcynute, kKakue IaTTepHbI BBl 3aMETHIIN B JAHHBIX.

3ananue 5: 'eHepanus Tekcra

CozpaiiTe mpoCTyr0 MOZENIb TE€HEpAallMM TEKCTa, HCIOJb3Yys PEKYPPEHTHBIE HEHPOHHBIE CETH
(RNN) mnu GPT. OGyuute Mozens Ha BHIOpaHHOM Habope TEKCTOB, a 3aTEM CI'€HEpPHUpYIHTe HOBBIE TPHU-
Mepbl TekcTa. OLIEHUTE KayecTBO CITEHEPUPOBAHHOIO MaTepuaia U MPefoCTaBbTEe PEKOMEHAANHU 10 €ro
YIIYYIIEHUIO.

3aganne 6: AHAJIN3 COMATLHLIX MeIHA

Bri6epute mardopmy conuanbHbeix Meaua (Harmpumep, Twitter, Instagram) u cobepurte naHHbIe 0
nyOIMKalusaX Ha 33JaHHylo Temy. IIpoBennTe aHaNMTHKY Ha OCHOBE COOpaHHBIX JaHHBIX, BBIACIAS OC-
HOBHBIE TE€MBbI, XEUITern U HH(]IIoeHcepoB. Mcnonp3yiiTe BU3yaau3alyio JaHHBIX ISl MpPEACTaBICHUS
pE3yJIBTATOB.

3ananue 7: IlepeBoa Texkcra

Ucnons3yiite API qiis MmamunHoro nepesoaa (Hanpumep, Google Translate unu DeepL) u mpose-
JUTe aHaJIU3 KayecTBa nepeBoa. CpaBHUTE NEpeBEIEHHbIE TEKCThl C OPUTHHATIBHBIMU, OMPEEIIUTE pac-
IPOCTPaHEHHBIE OLIMOKHU, U JaiiTe peKOMEHIAIMK 10 YIyUIIEHHIO IEPEBOIOB.



3ananue 8: CpaBHeHMe aJITOPUTMOB PA3JIMYUsA TEKCTOB

Hanummure nporpammy, koTopasi OyAeT CpaBHHUBATH JIBa TEKCTAa U OMPEICNIATh Pa3IUUUs MEKITY
HuMU. VMcnons3yiiTe pa3iauyHble alrOpUTMBI, TaKue Kak MeToi JIeBeHITeHa (U1 OLEHKU PelaKTUpO-
BaHus1) U MeToA Jaccard JIJIsl OIIEHKH CXOJCTBA MeXAy TekcTamu. [Ipoananu3upyite BpeMs BBIIOJTHEHUS
Y TOYHOCTb KaX/10I'0 U3 METOJIOB.

3ananme 9: Knaccudpukanus niarnara

Cozpaiite cuctemy A oOHapyKeHMs IJjaruara B TeKcTax. Mcrnonb3yliTe alropuTMbl CpaBHEHUS
TEKCTOB U M3BJIeYeHUE NMpU3HAKOB Ha ocHOBEe TF-IDF ns onpenenenus creneHu CXO0XKECTH MEXKITY TEK-
cramu. [IpencraBbTe mpUMEpHI, KOTIa CUCTEMa CIIPABUIIACh YCIEIIHO U KOTAa ObUIH CI0KHOCTH.

3ananue 10: @peiiMBOpK 00PadOTKHU €CTECTBEHHOI0 SI3bIKA

W3yuute U pa3paboTaiiTe MpPOEKT C HCHOJIB30BAHMEM OJHOTO M3 COBPEMEHHBIX (PpeiiMBOPKOB
NLU, Takux kak Hugging Face Transformers niu SpaCy. Peanm3yiite mpoeKT, KOTOPBI MOXET BBITOJ-
HATh HecKosbko 3a71au NLU, takux kak Named Entity Recognition, aHamu3 TOHaIBHOCTH U pacKiajaKa
4acTeu peuu.

Kpumepuu oyenueanus 3aoanus:

40-50 6. — 3a1aHKe BBIMIOJTHEHO BEPHO;

21-39 0. — pu BBITIOJIHEHUU 33JaHUSI OBLITH TOMYIIEHBl HETOYHOCTH, HE BIUSIOLIUE HA PE3YIbTAT;
11-20 6. — mpu BBIIOJTHEHWH 3a/IaHUs OBLIH JIOMYIICHBI OTHOKHY;

0-10 6. — mpu BBIMOTHEHUH 3aJIaHUSI OBUIH JIOMYILEHBI CYIIECTBEHHBIE OIIUOKH.

Makcumanshoe Ko1uuecmeo 6annoe 3a uHousuoyaivHoe 3aoanue— S0.

3. Meroanyeckue MaTepHuaJibl, ONpe/e/silolue Mpoue1ypbl OLeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJ1H) ONBITA 1eATEJIHLHOCTH, XapaKTePU3YIIINX 3Tanbl GOpMUPOBAHUSA KOMIIETeHM

IIponetypsl oLleHUBaHMSI BKJIFOYAIOT B ¢€0s TEKYLUI KOHTPOJIb U IPOMEKYTOUHYIO aTTECTALHIO.

Texyummii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMUTCS C UCIOJB30BAaHUEM OLIEHOYHBIX CPENICTB, Mpe-
CTaBJICHHBIX B I1. 2 TAaHHOTO NMPUJIOKEHUs. Pe3ynbTaThl TEKYLIEro KOHTPOJIS JOBOAATCS A0 CBEIEHUS CTY-
JICHTOB JI0 POMEKYTOYHOM aTTECTALIUH.

IIpoMeskyTOouHasi aTTeCTALMSA IPOBOIUTCS B (hopMe 3aueTa.

3aueT NpOBOJUTCS MO PACHUCAHUIO MPOMEKYTOUHON arrectanuu. KoanmuecTBo BOmpocoB B 3aja-
HUM — 2. OObsIBIIEHUE pe3yIbTaTOB MPOU3BOJAUTCS B JI€Hb 3aueTa. Pe3ynbTaThl aTTecTalluy 3aHOCATCS B
BCAOMOCTD U 3a4YCTHYIO KHUKKY CTYACHTA. CTYI[GHTI)I, HC MMpOomICcaIue IMPOMEKYTOUHYIO aTTECTALIUIO I10
rpaduKy MPOMEXYTOUHOH aTTecTaluu, JOKHBI JIUKBUIMPOBATh 33JI0JDKEHHOCTh B YCTaHOBJIEHHOM TIO-
psake.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLHUIIJIMHBI

VY4eOHbBIM IJIAHOM MPETYCMOTPEHBI CIICAYIOIINE BUIbI 3aHITHI:

- JIEKIIUH;

- 1abopaToOpHEIE 3aHATHSI.

B Xolie NEKIIMOHHBIX 3aHATHI PAacCMaTPUBAIOTCS OCHOBHBIC TEOPETHYECKUE BOMPOCHI, MAFOTCS
PEKOMEHIAINH JIJISl CAMOCTOSITEIbHOM pabOThI M MOJATOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

B xoze 1abopaTopHBIX YIyOasIOTCS U 3aKPEIUIAIOTCS 3HAHHS CTYACHTOB IO Py PacCMOTPEH-
HBIX Ha JICKIUAX BOIPOCOB, Pa3BUBAIOTCS HABBIKU MPAKTUYECKOHN pabOTHI.

[Tpu moAroToBKE K J1aOOPATOPHBIM KX IbIi CTYCHT JOJIKEH:

— M3YYHUTh PEKOMCH/IOBAHHYIO YUCOHYIO JINTEPATYPY;

— U3YYHUTh KOHCIICKTHI JICKIIHH;

— MOATOTOBUTH OTBETHI HA BCE BOMPOCHI IO U3y4aeMOM TeMe.

B X0/1¢ BBIMOSHEHUST HHANBUAYATBHOTO 3a/1aHKsI IPUMEHSIOTCS 3HAHUS CTYJCHTOB, MOJyYCHHBIC
Ha JICKIUSX U MIPH BBIMIOJIHEHUH JJa00paTOPHBIX pabOT, pa3BUBAIOTCS HABBIKU MPAKTHUECKONW PAOOTHI.

[Tpu BBITIONIHEHUH WHMBUIYAIBHOTO 3aJaHUsT KKIbIA CTYACHT JOJDKEH:

— M3YYHUTh PEKOMCH/IOBAHHYIO YUCOHYIO JIUTEPATYPY;

— U3YYHUTh KOHCIICKTHI JICKIIHH;

- MaTepuaibl 1a00paTOPHBIX 3aaHUN;

— MPOAHATU3UPOBATh M BBIMOJHUTH WHIMBHIyaJIbHOE 33aJaHHUE, MOJTOTOBHTH OTYET B COOTBET-
CTBHUU C TPEOOBaHUSAMHU K OPOPMIICHHIO.

B mporecce moaAroToBKku K J1aOOpaTOPHBIM  3aHATHSM CTYAEHTBHI MOTYT BOCIOJIB30BAThCS KOH-
CyJbTaLUSIMU NIPETI01aBaTEIs.

Bonpocel, He paccMOTpeHHbIE Ha JIEKIUSAX U J1a00paTOPHBIX 3aHATHUSX, JOJKHBI ObITh M3YyUEHBI
CTYAECHTaMHM B XOJ€ CaMOCTOATENIbHOW paboThl. KOHTpOIb camMOCTOATENbHOM pabOThl CTYJEHTOB Haj
yueOHOI IporpaMMoi Kypca OCYIECTBIISIETCS B XOJI€ 3alUThl MHIAUBUYaJIbHOTO 33aJJaHUs, BHIIIOJHEHUS
n1abopaTopHbIX 3a1aHuil. B xone camocTosTenbHON paboThl KaXKAbIi CTYJeHT 0053aH MPOYUTAaTh OCHOB-
HYIO U 110 BO3MOKHOCTH JIONIOJIHUTENIbHYIO JINTEPATYPY MO U3y4aeMOM TeMe, JOMOJIHUTh KOHCIEKTHI JIEK-
UI HEJOCTAIOIUM MaTepHalioM, BBIIMCKAMHU W3 PEKOMEHJIOBAaHHBIX NEPBOMCTOYHUKOB, BBIJECINUTH HE-
MOHSTHBIE TEPMUHBI, HANTH WX 3HAUYEHUE B SHIMKIIONEANYECKUX CIIOBAPSX.

CTyneHT A0KeH TOTOBUTHCS K MPEACTOSIEMY JIa0OpaTOPHOMY 3aHATHIO IO BCEM 0003HAaY€HHBIM
B paboueil mporpaMMe AUCHUILIIMHBI BOIPOCAM.

JUIs MOATOTOBKM K 3aHATHUAM, TEKYLIEMY KOHTPOJIK M IPOMEXKYTOUYHOW aTTECTALlMM CTYJIEHTBI
MOTYT BOCIOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEYHBIMU cUcTeMaMu. Takke oOydaroluecs: MOTYT B3SITh
Ha JIOM HeOOXOMMYIO JINTEpaTypy Ha aDOHEMEHTe YHHUBEPCUTETCKOM OMOIMOTEKN MIIM BOCIIONIBb30BAThCA
YUTAJIbHBIMH 3aJIaMHU.



