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PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm
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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| ocBOEHHE METONOB M TEXHOJIOTHI aHANMM3a, 00pabOTKN U IMIOHNMAHUS TEKCTOBON MH(OPMAIUN C IPUMEHEHHEM COBPEMEHHBIX
QJITOPUTMOB MAIIMHHOTO 00YyYEHHS M MCKYCCTBEHHOIO MHTEIUICKTA.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-2. Crioco06eH HCNOJIB30BATh U AIAITHPOBATH CYIIECTBYIOIIHE MATEeMATHYeCKHE METOAbI H CHCTEMbI MPOrPaMMHUPOBAHUS
JIA pa3paﬁonm U peaiM3allui aJropuTMoOB PEHICHUA NMPUKJIAHBIX 3a1a4

IK-2. Coocobden KJIaCCl/l(l)HIII/IPOBaTb Hu l/I[leHTl/l(l)HllI/II)OBaTl) 3ala4d UCKYCCTBE€HHOI'0 HHTE/JIEKTA, BblﬁﬂpaTl) AlICKBaTHbIC
METOAbI U HHCTPYMEHTAJBbHBIC CPEACTBA PELICHU 3a/1a1 HCKYCCTBEHHOI'0 HHTE/IJICKTA

B pe3yabTrare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqamumﬁc;l JOJIZKEH:

3HaTh:

MaTreMaTuiecKkue MeToIbl 00padOTKH, aHaIM3a U CHHTE3a PE3yNIbTaTOB MPH CO3IaHUH MOJENeH HHTEIIEKTyadbHBIX CUCTEM, allTOPUTMBI
00paboTKku TeKCcTOB (cooTHeceHOo ¢ nHaukaropom OITK-2.1)
METOJIBI ¥ HHCTPYMEHTHI HCKYCCTBEHHOTO MHTEIUIEKTa (COOTHECeHO ¢ nHaukaTtopom I1K-2.1)

YMmeTh:

UCIIOJIb30BATh MAaTeMaTHYeCKUE METOMbI 0OpabOTKH, aHAN3a W CHHTE3a PE3yJbTATOB MPH CO3[aHWH MOJENEH HMHTEIUIEKTYalIbHBIX
cucreM (cooTHeceHo ¢ mHauKaropom OITK-2.2)

pe€anmn3oBaTb aJIrOPUTMbI MAITMHHOT'O 06y‘~IeHI/I}I; KJIaCCI/I(pI/IHI/IpOBaTI) 3aJ1a4i UCKYCCTBECHHOI'O MHTCJICKTA (COOTHGCSHO C UHAUKATOPOM
IK-2.2)

Baagernb:

HaBbIKaMH HCIIOJIB30BaHUA MAaTCMAaTUYCCKUX MCTOAOB 06pa60T1<1/1, aHajn3a U CHHTE3a pe3ylabTaTOB HpU CO34aHUN MO,I[e.]Ieﬁ
WMHTEJJIEKTYaJIbHBIX cucTeM (cooTHeceHo ¢ nHankaropom OITK-2.3)
METOAaMH Pa3padOTKH MPOrPaMMHOTO 00ECIICUCHHS, OLICHKON M BalIHIalliel pe3ybTaToB (COOTHEeCeHO ¢ mHAnKaropoM I1K-2.3)

3. CTPYKTYPA U COOEPKAHUE JUCHUITJIMHBI

Pa3snen 1. IPEJCTABJIEHUE U BBIBOJI 3HAHU M

Bun 3ansitus / Cemectp /| KonmuectBo

pabotsl / popma ITA Kypc 4acoB Komnerenuuu

Ne HaumeHoBaHHe TeMbl, KPATKOe Coep:KaHue

Tema 1. «BBenenue B aHaan3 TEKCTOB. PerymspHble BBIpOXKEHUS»

Pa3BuTHE METOIOB M TEXHOJIOTHH B 00JIACTH MCKYCCTBEHHOTO

HMHTEIUICKTA.

AHanmu3 TEKCTOB — 93TO OOmMpHas 001acTh, H3ydarom@as MeTObI

00paboTKK, MHTEPIpPETAlMd M HM3BICYCHUS HMH(POPMALUH U3 TEKCTOBBIX

JAHHBIX. AHAJIM3 TEKCTOB MO3BOJISIET BBISBIISTH CKPBIThIC 3aKOHOMEPHOCTH,

aQHANN3MPOBATh MHEHMs, KJIACCH(UUMPOBATH JOKYMEHTHI M BBINONHITH OIIK-2
. JlexkoHHbIE 3aHATHSA 6 2

JpyTHe 3a7a4i, HeOOXOMMbIC JJIsl M3BJICUCHUSI TIOHATHOM MH(BOPMAIUU U3 [K-2

OOMIMPHBIX 00BEMOB JTAHHBIX

Perynsipubie  BbIpaxkeHHs1 (regex) — 93TO MOIIHBIE HWHCTPYMEHTBI JUIS

MOWCKAa ¥ MAHUMYISAHMU TEKCTOBBIMH CTPOKAMH HA OCHOBE 3a/IaHHBIX

mabnoHoB. OHU MO3BOJIAIOT HAXOAUTbH, 3aAMEHATh M HPOBEPSTH HAMYHE

OnpeeNEHHBIX MOCIEA0BaTEIBHOCTEH CHMBOJIOB B TEKCTaX, YTO JIENaeT X

HE3aMEHUMBIMH TIPH NPeR0o0pabOTKe TEKCTOBBIX JaHHBIX.

Tema 2. «TexcroBble Momenn. Memok ciaoB. Moaens TF-IDF»

TexcroBble MOZEIM — 3TO METOABl INPEACTABIEHUS  TEKCTOBOM
uHpopMaLd B YHUCIOBOM  (opMmare, MO3BOJSIOIINE MPUMEHSTh
QITOPUTMBl MAUIMHHOTO OOYyYeHWs] M aHalu3a JaHHBIX; I[OMOTAIOT
mpeoOpa3oBaTh TEKCTOBBIE JaHHBIE B  CTPYKTYpYy, YHAOOHYyIO JuIs
BBIYUCIIMTEIBHBIX METOJIOB, YTO SIBISIETCS OCHOBHBIM IIAIOM B MHOTHX
1.2 [3amagax oOpaboTku ecrecTBeHHOrO si3bIka (NLP). JlexunoHHbIe 3aHATHS 6 2
Merok CII0B — 3TO MpOCTasi U IIHPOKO MCIOJIb3yeMasi MOAEINb, KOTopast
HUTHOPUPYET TPaMMaTHYECKYIO0 CTPYKTYpY M MOpSIOK CIOB B TEKCTE,
paccMarpuBasi TEKCT Kak Habop CJIOB.

TF-IDF (Term Frequency-Inverse Document Frequency) — 310 Gonee
MPOABUHYTAsl MOJIEJb, KOTOpas YYUThIBaeT Kak 4YacTOTy CJIOBa B
JIOKYMEHTE, TaK M ero paclpoCTPaHEHHOCTh B KOJUIEKIIMU JOKYMEHTOB.

OIIK-2
IK-2

Tema 3. «TekcroBeie monenu. BekropHoe npencrasieHue cioB. Monens
word2vec. Mogens FastText»

BekropHoe mpencraBieHHe CIOB — 3TO METOJ IPEJICTABIEHHS CIOB B
1.3 |BuIe HempepbIBHBIX BEKTOPOB B MHOTOMEPHOM mpocTpaHcTBe. Takoit| JIeKumoHHBIE 3aHATHS 6 2
MOAXOZ MO3BOJIET 3aXBaTHThb CEMAHTUUECKHE M CHHTAKCHYECKHE
OTHOLICHHS MEXKAY CJIOBaMH, 4YTO JaeT BO3MOXHOCTH 3((PEKTHBHO
HCIOJIb30BaTh HX B 3a7a4ax 00paboTKu ectecTBeHHOTO si3bika (NLP)

OIIK-2
IK-2




Word2Vec — 310 momysspHas Mozens, paspaborannas Google, koTopas
0o0yuyaeT BEKTOPHBIE NPEACTABICHUS CJIOB C UCIOIB30BAaHUEM HEHPOHHBIX
cereil. OHa BKJIIOYACT [1Ba OCHOBHBIX QJITOPHTMA:

1. CBOW (Continuous Bag of Words): Ota apxurekTypa
MpeIcKa3bIBaeT TEKyIee CJIOBO Ha OCHOBE KOHTEKCTa. Mojienb MpuHUMaeT
BEKTOPHBIE IPEJICTABICHHUS CJIOB KOHTEKCTa M IIBITACTCS Yrajaarh
LEHTPAIBHOE CIIOBO.

2. Skip-gram: B ommume or CBOW, »sra apxurekrypa
MPEe/ICKa3bIBaeT CJIOBa KOHTEKCTa Ha OCHOBE Tekymiero ciosa. OnHa
paboraeT Jgyd4mie I PEOKHX CJIOB M IOMOTAeT CO3IaTh KauyeCTBEHHBIC
BEKTOPHBIC IIPEICTABICHNU.

FastText — 3To ymyd4nieHHas: BepCHs BEKTOPHOTO IPEACTABICHUS CJIOB,
pa3paboranHas koMangoi Facebook. Ona Obina mpencraBiena B 2016
TOMy M CTPOMTCS Ha HNPHHIMIAX, CXOAHBIX ¢ word2vec, HO ¢ KITIOYEBBIMU
Pa3IUYUAMY, KOTOPBIC YBEIMYUBAIOT €r0 3P(HEKTUBHOCTh, OCOOCHHO UL
00pabOTKH A3BIKOB C OOraTbiM MOP(OIOrHIECKUM CTPOCHUEM.

1.4

Tema 4. «CueTHBIE SI3BIKOBBIE MOJIEIIN»

CueTHbIC S3BIKOBBIE MOJIENM IPEACTABISAIOT COOOWM Kiacc MogjeneH,
KOTOpbIE OCHOBBIBAIOTCSI HA NPHUHIUIAX BEPOSTHOCTHOM  OLIEHKH
MOCIIeIOBATEIbHOCTEH CIIOB B A3bIke. OHU HCIONB3YIOT CTATHCTHYECKHUE
METO/IbI 1715 BEIYHUCIICHHS BEPOSITHOCTEH MOSBICHHS CJIOB M UX COYETAHHUI.
B ommnune or HEHpOHHBIX CeTel, Takue MOJENU 4acTo SBISIOTCS Ooiee
MPOCTHIMA U HHTEPIPETHPYEMbIMH, HO MOTYT IIOKa3bIBaTh HH3KYIO
3¢ PeKTUBHOCTh Ha OONBIIMX O0BEMaxX MAHHBIX WIM B 0ojee CIOXKHBIX
3aa4ax.

JIex1MoHHbBIE 3aHATHS

OIIK-2
IK-2

1.5

Tema 5. «CBepTouHble HEHPOHHBIE CETH AJIs AHAJIN3a TEKCTOB»
Caeprounble HelipoHHble ceTH (CNN), M3HayanbHO pa3pabOTaHHBIE UL
00paboTKK U300paKeHHUHl, TAK)KE HAIUTH MPUMEHEHHE B OONACTH aHAIn3a
TEKCTOB. MX HcHoib30BaHHE B TEKCTOBOH 00pabOTKE MOXHO OOBSCHUTH
TEM, YTO OHH CIIOCOOHBI 3aXBaThIBATh JIOKAJIbHBIE TATTEPHBI U KOHTEKCTBI,
4TO JelaeT MX IIOAXOMMMUMH I 3a4ad KIacCH(HKAIUK TEKCTOB,
U3BJICUCHHS TNPU3HAKOB U JPYTHX MPHIOKEHHH B 00IACTH €CTECTBEHHOH
00paboTku si3pika (NLP).

JIeKIIMOHHBIE 3aHATHSA

OIIK-2
IK-2

1.6

Tema 6. «I'eHepanus TeKCTOB. PexypeHTHbIE HEHPOHHBIE CETH
PexyppentHsie Heliponbsie cet (RNN) sBISIOTCS OTHMM M3 OCHOBHBIX
HHCTPYMEHTOB I/ OOpabOTKH IIOCIENOBaTEIbHBIX AAHHBIX, TAKUX Kak
TeKCTbl. VX yHUKanbHas CTpyKTypa mo3BoiseT 3pdexTuBHO paborarh ¢
npo6aeMaMy, CBSI3aHHBIMH CO BPEMEHEM M I10CIEN0BaTeIbHOCThIO, 4TO
JienaeT UX 0COOCHHO MOAXOIIUMY ISl TEXHONIOTHI TeHepalii TEKCTOB

HGKHI/IOHHHC 3aHATUA

OIIK-2
I1K-2

1.7

Tema 7. «QA-cuctembl. OCHOBBI pa3pabOTKK 4aT-00TOBY»

Pa3zpabotka yar-60ToB U QA-cucTeM (CHCTEM BOIPOCOB U OTBETOB) CTaja
ONHOM M3 HauboNee AaKTyalIbHBIX TEM B OOJIACTH HCKYCCTBEHHOIO
HHTeIUIeKTa U 00paboTku ectecTBeHHOro si3bika (NLP). Yar-60Tel MOryT
BBIMIOJIHATD Pa3nYHbIe QYHKIMH, HAYMHAS OT MPOCTHIX 3a[ad, TAKHX KakK
MPEeOCTaBICHIE HHOPMALUHK O IPOAYKTAX, 10 00JIee CIOKHBIX, BKIIIOYAs
oOCITyXHBaHHE KIHEHTOB U TEXHHYECKyI0 HOAJepxkKy. JlaBaiite
pacCMOTPHM OCHOBHBIE aCTEeKThI pa3paboTku uar-00ToB u cucteM QA.

JIeKIIMOHHBIE 3aHATHS

OIIK-2
IK-2

Tema 8. «OreHka KauecTBa Mojiesieil 00pabOTKH TEKCTOBY

Ouenka KauecTBa Mojeseil 00pabOTKH TEKCTOB SIBJISCTCSl BAKHBIM IIATOM
B pa3pabOTKM W BHEIPEHWH AJTOPUTMOB, HANPABICHHBIX HA AaHAIM3,
TCHepALMI0, WIH MOHUMAaHHE SCTECTBEHHOIO s3bIKA. Pa3lMdHBIC 3a1a9i
00paboOTKM TEKCTOB TPEeOYIOT NPUMEHEHUs Pa3IMYHBIX METOIOJIOT Ui
OLICHKH, UCXOJIs U3 criel(UKH paboThI.

.HCKI.II/IOHHBIC 3aHATUA

OIIK-2
IK-2

1.9

JlaboparopHoe 3aganue 1 «PerynspHbie BBIpaKeHHD)

N3yuenune 6a30BbIX KOHIEMIMIA PETYIApHBIX BeIpaxeHuil. Habmonenue 3a
MPUMEHEHUEM PETYISIPHBIX BBIPQKCHHH B PEasIbHbIX CLEHApHUsX (TOUCK,
3aMeHa, Bamumanus). Pa3paboTka W TECTHpPOBaHHME  PETyJISPHBIX
BBIPKCHUH JUIS pa3IMYHBIX 3a]1a4.

JlaboparopHble
3aHATUAL

OIIK-2
IK-2

1.10

JlaboparopHoe 3aganune 2 «Memok cioB. Moxens TF-IDF»

W3ydeHne cTpyKTypbl TEKCTOBBIX HAHHBIX M UX NPEICTAaBICHHE B BHIE
MOJIECIIH MEIIIKA CJIOB.

ITornmanue n npumeHerue moaenu TF-IDF st oneHKH Ba)KHOCTH CIIOB B
JOKYMEHTaX.

OcBoeHHE HWHCTPYMEHTOB JUIs peaju3alid oOpaOOTKH TEKCTOB C
riomonipto Python u 6ubanorek, Takux kak scikit-learn.

JlaGopatopHbie
3aHSTHS

OIIK-2
I1K-2

JlabopatopHoe 3amanme 3 «BekropHoe mpezncraBineHne ciaoB. Moznens
word2vec. Mogens FastText»

O3HaKOMJICHHE C KOHIICTIIIMEI BEKTOPHOTO MPE/ICTABICHUS CIIOB.
Wzyuenne anroputmoB Word2Vec u FastText mis co3gaHusi BEKTOPHBIX
MIPE/ICTABICHHH CIIOB.

IIpoBeneHne  MPakTHYECKHMX  IKCIIEPUMEHTOB 10  OOYyYCHHIO U
ucnoiib3oBanuio Moaeiieii Word2Vec u FastText.

JlaboparopHbie
3aHATHS

OIIK-2
IK-2

1.12

JlaGoparopHoe 3aganue 4 « C4eTHbIE S3bIKOBBIC MOJIEITH

TTOHSTH OCHOBHYIO KOHIICTIIIMIO CUSTHBIX S3bIKOBBIX MOJICIICH.

V3yunTh pasnuvHble TUIB TAKKX MOJICICH M UX MPHUMEHEHHE B 00paboTKe
ecTecTBeHHOTO si3bika (NLP).

Peanu3oBarh CYETHBIC SI3BIKOBBIC MOJEIH M IPOAHAIU3UPOBATH HX

JlaGopatopHbie
3aHSTHS

OIIK-2
IK-2




3¢ PEeKTUBHOCTH
JlabopatopHoe 3amanmne 5 «CBepTovHbIC HEHPOHHBIC CETH /IS aHAIN3a
TEKCTOB)
ToHSTH CTPYKTYPY M MPUHIMIIBI PAOOTHI CBEPTOYHBIX HEHPOHHBIX CeTeH
(CNN) B KOHTEKCTE aHaTN3a TEKCTOB. JaBoparopisie OIK-2
1.13 [ O3nakoMuTbesi ¢ TPenoOpabOTKOM TEKCTOBBIX MAaHHBIX A OOydYeHHUs 6 2
. 3aHATUA IK-2
MoJeneit.
Peanu3oBare MOJEIb CBEPTOYHOH HEHPOHHOM CETH ISl peLICHHs 3a/1a4u
KITaCCU(HUKAIIMN TEKCTOB.
IIpoananu3upoBaTh pe3ysbTaThl ¥ OUEHUTH 3P (HEKTUBHOCTD MOJEIIH.
JlaboparopHoe 3ananue 6 «leHepanus TekcTa. PekypeHTHbIe HEHpOHHbIE
CeTH»
M3yuntes npuHOWANB pa0OTHl PEKYPPEHTHBIX HEHPOHHBIX CETeH s
114 Beﬂepauym TCKCTOB. JlaboparopHbie OIIK-2
. 3HAKOMHUTBCS C IIPOLIECCOM MOATOTOBKHU JIAaHHBIX JUist 00y4deHust RNN. SAHSTIS 6 2 K2
PeanmuzoBare Monens RNN i reHepanum Tekcra Ha OCHOBE 33/IaHHOTO
HCXOIHOTO TEKCTA.
OLEeHUTh Ka4eCTBO CreHEPUPOBAHHOTO TEKCTa M CJeJIaTh BHIBOJBI O paboTe
MOJIEIIH.
Jlaboparoproe 3ananue 7 «QA-cucreMsl. OCHOBHI pa3pabOTKU 4aT-00TOBY»
IIpu pa3zpaboTke yar-60Ta BAXKHO OMPEACIUTD €r0 EIH 1 3a1a4u.
dyukuonanbHOCTh: OnpenenuTe, 4rto 00T JomKeH Aenarb. Byner mu ato
MpOCTO  OTBEYAaTh HAa  BONPOCHI, MPENOCTABIATH  PEKOMEHMAINH,
oOpabarsIBaTh 3a1<a3.1,1 WIH BBITIONHSTS APyTue 3agaun’? JaGopaTopHsie OIK-2
1.15 | Lenesas ayautopus: Mccnenyiite, KTo OyAeT HCHOJIB30BaTh O0Ta U KaKue y 6 2
HUX MOTPEeOHOCTH. 210 IIOMOJKET B CO3JJaHUU boiiee SQHATHA TK-2
MePCOHATM3UPOBAHHOTO OMBITA.
Konrent wu pannble: Pemure, kakyro uHbOpManuioo OOT JOJDKEH
oOpabarbiBath. Ecim 310 QA-cHcTema, TO HYXKHO OINpPEAEIHTh, OTKyHIa
OynyT nocrynarb gaHsble (6a3bl naHHbIX, APl u T.11.).
JlaboparopHoe 3ananue.8 «OeHka Ka4ecTBa MOJISIIH)
OrmpesienuTh, KaKk XOPOIIO MOJEIb TeHEPUPYET TEKCT, CXOKHUIH 10 CTHIII0 U
e IC/IM]:ICJ'Iy € TPEHUPOBOYHBIMHU JITAHHBIMHU. JaGopatopHsie OIK-2
. 3MEpPUTH ITPOM3BOIUTEIBHOCTh MOJEIH C IMOMOIIBI0 KOJIWYECTBEHHBIX 6 2
. 3aHATHSA IK-2
roKasaresneii.
[IpoBecTH Ka4eCcTBEHHYIO OLIEHKY CTeHEPHPOBAHHOTO TEKCTA.
CpaBHUTH MOJIEJNb C IPYTHMH TOAXOAAMHU, €CJIH ATO BO3MOXHO.
117 BrimonHenne MHAMBUIYaNbHBIX 3aJaHUM 10 TeMe «AHAJIN3 TEKCTOB C CamocrosiTeabHast 6 76 OIIK-2
HCTIOJIb30BaHUEM MOJIEJIeH MAIIMHHOTO O0YYCHUS. pabora IK-2
. OIIK-2
1.18 [IToxroroBka K MPOMEXKYTOUHOH aTTecTaluu 3auer 6 0 K2

4. POHJ] OIIEHOYHbBIX CPEACTB

CrpykTypa u coiepkaHue (OHAA OLEHOYHBIX CPENCTB AN NPOBEACHMS TEKYLIEro KOHTPOJIS M IMPOMEXKYTOYHOH arTecTaluu
npencrasieHsl B [Iprnoxennn 1 x pabodeit mporpaMMe TUCIUTUIHHEL

5. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HAyYHbIEe H METOAMYECKHE H3TAHUS

ABTODBI, Bubmmorexa /
3arnaBue W3znarenscTBO, roa
COCTaBUTENN KommuecTso
1 IMasnos C. U. CucTeMBI NCKyCCTBEHHOTO MHTEIUICKTa: yaeOHOe Tomck: Tomckuit OBC «YHuBepcureTcKas
nocobue roCyJapCTBEHHBIN OubnmoTeKa OHIANH»
YHHBEPCHUTET CUCTEM
yIpaBieHHs U
panuosneKTpoHuky, 2011
2 |CemeHoB A., ConoBbeB | IHTewIEKTyaIbHBIE CHCTEMBL: YUeOHOE T0co0OHe OpenOypr: OpenOyprexuit | OBC «YnuBepcuTeTCKas
H., Yepnomnpynosa E., roCyIapCTBEHHBIN OMOIMOTEKA OHIIAWH»
IpirasKoB A. ynusepcurer, 2013
3 Kyxapenxko b. I HHTemnnekTyanbHbIe CUCTEMbI U TEXHOJIOTHU: Mocksa: Ansraup|MI'ABT, | OBC «YuusepcuteTckas
yueOHOe nocobue 2015 O6ubIMoTEeKa OHJIANHY»
4 Kprokoga, A. A. WuTennekTyaabHbIe TEXHOJIOTHU B OH3HECE: Camapa: IToBomKCKMiA OBC «IPR SMART»
METOJMYECKUE YKa3aHUS K NIPAKTHYECKUM U roCyIapCTBEHHBIN
nabopaTopHbIM paboTam YHUBEPCUTET
TEJICKOMMYHUKALUUN U
nndopmaruku, 2013
5 IMpuxnanuas vHPOPMATHKA: XKypHAI MockBa: YHUBEpCUTET OBbC «YHuBepcuTeTcKas

Cuneprus, 2023

OuOIMOTEKA OHIAHY




5.2. l'[poq)eccpwHam,m,le 0a3bl JaHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOvYHBbIE€ CUCTEMbBI

TapanT

Koncyneranr +

HarnmonanwsHas anekTponnas ouonuoreka (HOB) - https://rusneb.ru/
Joxymenranus Python — https:/python.org

5.3. [lepeueHb MPOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
LibreOffice

IDIE Python

Jupyter Notebook

Pycharm

PostgreSQL

5.4. YueOHO-MeTOANMYECKHE MATEPHAJIbI A1 00y4AIOLIMXCS ¢ OrTPAHMYeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipn HEOOXOIMMOCTH IO 3asBICHUIO 00YYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[0POBbsI y4€OHO-METOANUECKHE MaTepHaIIb]
TPEIOCTABIAIOTCA B (hOpMax, aJaliTHPOBAHHBIX K OTPAHHUYCHHAM 3IOPOBBS M BOCHPHUATHSA MH(popMarwd. [ Wl ¢ HapyIIEHHSIMH
3peHust: B popme aynuodaiina; B neqaTHoi Gopme yBenmueHHBIM mIpupToM. I UL ¢ HapyIIEeHUsIMU CiIyXa: B ()OpMe DIEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. st ULl ¢ HAapyIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIEKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITIMHBI

ITomemenust Ans BceX BHUIOB PaboT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOIMMOM CIENMalN3UPOBAHHON
yueOHOI MeOEIbI0 U TEXHUYECKHMY CPEJICTBAMH O0Y4EHHUS:

- CTOIIBI, CTYJIBS;

- IePCOHATIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTEPaKTHBHAS JOCKa.

JlabopaTopHbIe 3aHATHSA MPOBOIATCA B KOMIIBIOTEPHBIX KiaccaxX, pabodme Mecta B KOTOPHIX OOOPYHOBAHBI HEOOXOAMMBIMH
JHULEH3UOHHBIMH W/WINM  CBOOOTHO pPACHPOCTPAaHSIEMBIMH IIPOTPAMMHBIMU CPEACTBAMH M BBIXOAOM B HMHTepHeT, w/mim B
CIICMATM3UPOBAHHBIX JIAOOPATOPUSIX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IIPOrpaMMOii.

IMomemeHust A1 CaMOCTOSTEIBHON PabOTHl 00yJAIOIINXCS OCHAIIEHBI KOMITBIOTCPHOM TEXHUKOW C BOSMOXKHOCTBIO TONKITIOUEHHS K
ceru "MHTepHET" M 0OECTIeUeHNEM HOCTYTIA K MICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOANYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpeicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIUIIINHEL




P®OHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1. Onucanue nmokasarejei u KPpUTEPUEB OLICHUBaAHUSA KOMIIeTEeHIIMii Ha PA3JHYHBIX 3Talmax ux (l)OpMH-
POBaHMs, OIIUCAHUEC IIKAJ OLCHUBAHUSA

1.1. Iloka3arenu 4 K

PUTEPUN OLICHUBAHUSA KOMHGTCHHHﬁ:

3VH, cocrasigiomne
KOMIIETEHITHIO

Iloka3zarenu oleHUBa-
HUS

Kpurepuu
OLICHMBAHMs

Cpenctsa
OLICHUBAHHS

CTCMbI ITPOTpaMMHUPOBA

OIIK-2: Cnoco0OeH HCIonb30BaTh U aIlalTHPOBATH CYIIECTBYIONINE MATEMATUIECKUE METO/IbI U CH-
HUSL JUISL pa3pa0OTKY U peaii3alii aITOPUTMOB PEIICHHsI MPUKIAJHbIX 3a/1a4

3HaTh MaTeMaTHYECKHE
MeTOo/Ibl 00pabOTKH,
aHallM3a U CUHTE3a pe-
3yJIbTaTOB TIPH CO3/1a-
HUM MOJICIICH HHTEII-
JIEKTYalbHBIX CUCTEM,
IITOPUTMBI 00pabOTKH
TEKCTOB

3HaeT OCHOBHBIE MaTe-
MaTHUYECKHE METO/IbI
00paboTKH, aHaTn3a 1
CHUHTE3a pe3y/bTaToOB
IIpU CO3JaHUU MOJEIEN
WHTEJUIEKTYaIbHBIX CH-
CTEM, aIrOPUTMBI 00pa-
OOTKH TEKCTOB

[TonHoTa M conepkaTenb-
HOCTb OTBETa

YMeHue NpuBOIUTh IIPU-
MepBI

Bomnpocsr k 3auery (1-
32), 3aganus i
orpoca (BapHaHThI 1-
10), maGopatropHsbie
3ananus (1-8), unau-
BUJyaJIbHOE 3a/laHUE
(1-10)

VYMeTh HCIIONIB30BaATh
MaTeMaTHYEeCKHUE Me-
TOJIbI 00pabOTKH, aHa-
JU3a U CUHTE3a Pe3ylib-
TaTOB MPHU CO3/IaHUU
MojieJIel UHTEeJIeKTY-
AJIbHBIX CUCTEM

BrmonasgeT 3a1a0us,
OTBEYAET Ha BOMPOCHI,
YMEET NPUMEHSTH I0-
Jly4E€HHbIC 3HAHUS Ha
MPaKTUKE

[TonHoTa M conepkaTenb-
HOCTb OTBETA

YMeHue npuBOIUTh IIPU-
Mepbl

YMeHne caMoCTOSATENBHO
HaXOJUTh PEIICHHE T0-
CTaBJICHHBIX 3aJ1a4

Bomnpocsr k 3auery (1-
32), 3agaHus i
ompoca (BapuaHThl 1-
10), maGoparopHbie
3amanus (1-8), unau-
BUJyaJbHOE 3a/IlaHUE
(1-10)

Bmagers HaBBIKAMH HC-
MOJIb30BaHH MaTeMa-
THYECKUX METOJI0B 00-
paboTku, aHANIK3A U
CHHTE3a Pe3yJIbTaTOB
P CO3JaHUH MOeINei
WHTEJUICKTYaTbHBIX CH-
CTEM

[TpoBoauT 06001ICH-
HBIW aHau3 nHpopMa-
1Y 1 00paboTKy AaH-
HBIX Ha Pa3JINYHBIX 3a-
Javyax aHajau3a 1 oopa-
OOTKH TEKCTa

[TonHoTa M conepkaTenb-
HOCTb OTBETA

YMeHue NpuBOIUTh IIPU-
MepBI

YMeHHe caMOCTOSATENBHO
HaxOJUTh pEUIEHUE o-
CTaBJICHHBIX 3a/1a4

Bomnpocsr k 3auery (1-
32), 3aganus i
ompoca (BapuaHThl 1-
10), maboparopHbie
3ananus (1-8), uaau-
BUJyaJbHOE 3a/laHue
(1-10)

[IK-2: Cniocoben knaccuduuypoBath U BACHTU(GULIUPOBATD 3a/1a4M UCKYCCTBEHHOTO UHTEIJIEKTa, BBIOU-
paTh aJIEKBaTHHIE METO/BI U HHCTPYMEHTAJIbHBIE CPEACTBA PEIICHHUS 3a/1a4 MICKYCCTBEHHOTO MHTEJUIEKTa

3HaTh METOJIBI U WH-
CTPYMEHTHI HCKYC-
CTBEHHOI'O0 UHTEJLIEKTA

3HaeT OCHOBHBIE TTOHS-
THUS U OTIpe/IeTICHUS,
METOBI, aJIFOpI/ITMI)I nu
TEXHOJIOTUHU

[TonHOTa M conepkaTenb-
HOCTb OTBETA

YMeHue npuBOIUTh IPH-
MepbI

Bomnpocsr k 3auery (1-
32), 3aganus ais
ompoca (BapuaHThl 1-
10), naboparopHbie
3ananus (1-8), uaau-
BUJyaJIbHOE 3a/IlaHue
(1-10)

YMeTh peaan30BaTh al-
TOPUTMBI MAIIUHHOTO
o0y4eHus; kimaccupu-
[IUPOBATH 33]]a4H HC-
KYCCTBEHHOT'O MHTEJI-
JeKTa

Brimonnser 3aanus,
peaT30BBIBACT AJr0-
PUTMBI MAIIMHHOTO
oOyueHus AJisd pa3iny-
HBIX 3a/1a4ax aHalInu3a u
00paboOTKH TEeKCTa

[lonHOTa M conepkaTenb-
HOCTb OTBETa

YMeHue npuBoAUTh MpH-
Mepbl

YMeHue caMocToATENbHO
HaXOJUTh pElIeHHE MO-
CTaBJICHHBIX 3a/1a4

Bomnpocs! k 3auety (1-
32), 3aganus 1ist
ornpoca (BapHaHThI 1-
10), maGoparopHsbie
3ananus (1-8), unau-
BUJIyaJIbHOE 3a/l1aHue
(1-10)

Biagets MeTonamu pas-
pabOTKH MPOrpaMMHOTO
obecrnieueHs, OICHKON

[TpoBoaut 060061IEH-
HBI aHaIu3 HHPOpMa-
UK 1 00pabOTKY /1aH-

[TonHoTa M conepkaTenb-
HOCTb OTBETA

YMeHue npuBOUTh IPH-
Mepbl

Bomnpocsr k 3auery (1-
32), 3agaHus ajs
ompoca (BapuaHThI |-
10), maboparopHbie




Y BaIMAAIUEN PE3YJIb- HBIX, OLICHUBAET pe- YMenue camocrosTenbHo | 3amanus (1-8), uaau-
TaToOB SYJII:TaTBI HaXOIUTh pemeHHe 110- BI/IIIyaJIBHOG 3a1aHUC

CTaBJICHHBIX 33744 (1-10)

1.2 IIIkanbel OLIEHUBAHUS 1A 3a4eTa.
Tekymuit KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHASI aTTECTAIMsl OCYIIECTBIISIETCS B paMKax HaKO-

MATEILHOMN OAJITbHO-PEUTHHTOBOM cucTeMbl B 100-0aiuibHOM 1IKae:

50-100 6ami0B (3a4TEHO),
0-49 6amnoB (HE 3a4TEHO).

2. TunoBbie KOHTPOJIbHBbIE 3a]aHUS UM UHbIE MATEPUAJIbI, He00X0AMMBbIe /IJIsl OLIEeHKU 3HAHUIA, yMe-
HU, HABBIKOB U (MJIM) ONBITA JAeSITeJbHOCTH, XaPAKTEPU3YIOIIHUX 3Tanbl (OPMUPOBAHUA KOMIIETEH-
HMid B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOM MPOrPaMMBbl

LN e

No gk

o

10.

11.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21.
22,

23.
24,
25.
26.
27,
28.
29.
30.

BOHpOCLI K 3a49€Ty

UYro Takoe aHaIM3 TEKCTOB U KAKHE 3a/1a4d OH pelIaeT?

OOBbscHUTE, UTO TaKOE PETYJISIPHBIC BBIPAXKEHUS U KaK OHU IMPUMEHSIOTCA B 00pabOTKe TEKCTOB.
[TpuBenuTe MpUMEpPHI PETYISPHBIX BBIpAXKEHUH JUIA MOoMcKa email aapecoB u TeneOHHBIX HOMEPOB B
TEKCTe.

Kak perynsipHbie BEIpa)KeHHUSI MOTYT ITIOMOYb ITPH IIPEIBAPUTEIILHON 00pabOTKE TEKCTOB?

UTo Takoe MOJEIb «MEUIOK CJIOB» U KaK OHa CTPOUTCS?

Kax pa6oraet monens TF-IDF? O0bsicuure, kak Beruucisitores TF u IDF.

B ueM ocHOBHBIE IPEUMYIIIECTBA U HEAOCTATKU MOJIEIH «MELIOK CJIOB)» MO0 CPABHEHUIO C JPYTUMHU METO-
JlaMU TIPEICTABIICHUS TEKCTOB?

Kax moxno ncnonb3oBars TF-IDF mist uniekcupoBanus v noucka JOKyMEHTOB?

UTto Takoe BEKTOPHOE IPE/ICTABIICHUE CIIOB U B UEM €r0 NpeumMyniecTna?

Kak paboraer momens word2vec? Onummmre pa3immdus Mexay Meronamu Skip-gram u Continuous Bag
of Words.

B uem otiinune moaenu FastText or word2vec? Kak FastText yuntsiBaeT Mmopdosoruto cios?

Kak BekTOpHBIE MpeAcTaBIeHUS CIOB MOTYT HCIOJIB30BaThCS B 3ajadyax 0OpabOTKU €CTeCTBEHHOTO
s13bIKa’?

UTo Takoe CYETHBIE A3BIKOBBIE MOJEIN U KaK OHU IPUMEHSIOTCS] B aHAIN3€ TEKCTOB?

OObscHUTE, YEM OTINYAIOTCS N-TPaMMHbIE MOJIENIN OT MOJENIell Ha OCHOBE 00JIee CIOMKHBIX SA3BIKOBBIX
MOJECIIEH.

Kak Beiuncisercs BepoITHOCTb N-TPaMMbl B KOHTEKCTE SI3bIKOBBIX MOJIEJIEeN?

Kakue cymecTByrOT METO/IbI CraXUBaHUA JIsl YIYUIIEHUS N-TPaMMHBIX MOJIeIei?

Kak cBeprounsie HeliponHble ceTu (CNN) MOryT ObITh HCIIOIB30BaHbI AJ11 00paOOTKH TEKCTOB?
OOBbscHUTE, KaK KOHCTPYKIIHS CBEPTOUHBIX CI0EB MOKET OBITh MPUMEHEHA JJIsl U3BJICUCHHS TPU3HAKOB
13 TEKCTOBBIX JaHHBIX.

Kaxkue npeumymectsa umeror CNN 1o cpaBHEHHIO C TPaJULUOHHBIMU METOJIAMU aHAJIM3a TEKCTOB?
Kakwue 3a1aun anain3a TEKCTOB MOYKHO PeIIaTh ¢ MOMOUIBIO CBEPTOYHBIX HEMPOHHBIX CETEH?

Kak pexyppentHbie HeiipoHHbIe ceTi (RNN) momoraroT B reHepainuu TeKCTOB?

Uem monmenu LSTM u GRU otnugarorcs ot o0braabix RNN 1 kakue npeuMyIiecTBa OHM MPEJoCTaB-
JSA0T?

OmnumuTe Tporiecc 00ydeHust TeHEPaTUBHOM MOJIENH TeKCTa ¢ moMoIisio RNN.

Kak MOXHO OIIEHUTh KaueCTBO Cr€HEPUPOBAHHOIO TEKCTA?

Urto takoe QA-crucreMa u Kak oHa paboTaeT?

Kakwue ximrodeBble 3Tarbl pa3paboTKu 4aT-00Ta Bl MOKETE BBIICTUTH?

Kax M0XHO HHTErpupoBaTh 4aT-00Ta C CyIIECTBYIOLUIUMHI CUCTEMaMU JaHHbIX?

OOBsicHHUTE, KaKHe METO/Ibl HCIIOB3YIOTCS Il 00pabOTKH MOJIb30BATENIBCKUX 3aIPOCOB B QA -cucTeMax.
Kaxue MeTpuky uCHob3yroTCs 1715 OLIEHKH KauecTBa Mojienei 00paboTKU TEKCTOB?

OOBsCcHUTE, KaK PACCUUTHIBACTCS TOYHOCTh, MOHOTA U F-Mepa.



31. Kak npoxoaut mporecc BaIMAalUU MOJIeNeil B KOHTEKCTe 00pabOTKU TEKCTOB?
32. Kakue MeTO/1bI MOXHO HCIIOJIB30BATh ISl YAYYIICHNS KauecTBA CYIIECTBYIOIINX MOAEIEH?

3aueTHOE 3aJaHue BKIIOYAET B ce0s OAMH TEOPETHUYECKUI BONPOC U3 IPEACTaBICHHOIO MEPEUHs U OJHO
IPaKTHUKO-OPUEHTHPOBAHHOE 3a/1aHKE U3 Nojpasjena «JlaboparopHble 3agaHus».

Kputepuu oneHuBanus:

— 50-100 6amt0B (3a4TE€HO) — M3JI0KEHHBIN MaTeprall (GaKTHUECKU BEPEH, HATMYHE TTIyOOKHUX HCUEPIIbI-
BAIOIIMX 3HaHUI B 00beMe MPOUCHHON MPOrpaMMBbl JTUCIMILIMHBI B COOTBETCTBUU C MOCTABICHHBIMU IPO-
rpaMMO# Kypca HeNIsIMU U 3aJjladaMi 00y4YeHHST; PaBUIIbHBIE, YBEPEHHBIE AEHCTBHS 1O PUMEHEHHIO TOTY-
YCHHBIX 3HAHUW Ha MPAKTUKE, TPAMOTHOE M JIOTHYECKH CTPOMHOE U3JIOKEHHE MaTepraia Ipu OTBETe, YCBOe-
HUE OCHOBHOM M 3HAaKOMCTBO C JIOTIOJIHUTEJIBHOW JIUTEPATYpOii; HATMYME TBEPABIX U JOCTATOYHO IMOJHBIX
3HaHUI B 00beMe MPONICHHON POTPaAMMBbI TUCIMILIMHBI B COOTBETCTBUU C LIEISIMA O0yUYCHHSI, IPABUIIbHBIC
JEWCTBUS 110 MPUMEHEHHIO 3HaHUI Ha MPAKTHUKE, YETKOE M3JI0KEHUE MaTepHala, JOIMYCKalOTCs OT/EIbHbIC
JIOTHYECKUE U CTUIIMCTUYECKUE MOTPEITHOCTH, 00YYArOIIUIACS YCBOWJI OCHOBHYIO JINTEPATypy, PEKOMEHIO-
BaHHYIO B paboueil mporpaMMe AMCHUIUIMHBL, HAIWYHE TBEPIBIX 3HAHHUH B 0ObeMe MPOWIECHHOTO Kypca B
COOTBETCTBHUH C LEISAMH OOyUEHHUS, U3JI0KECHHUE OTBETOB C OTJCIIbHBIMU ONIMOKaMH, YBEPEHHO HCIIPABIICH-
HBIMH T10CJI€ JIOTIOJIHUTEIHHBIX BOIIPOCOB; IPABWIBHEIE B IIEJIOM JICHCTBHS 110 MPUMEHEHUIO 3HAHUH Ha MpaK-
THKE;

— 0-49 6ayioB (HE 3a4TEHO) — OTBETHI HE CBSI3aHbI C BONPOCAMH, HAJIMYKE IPYOBIX OIMIMOOK B OTBETE,
HETMIOHUMAaHHUE CYIIIHOCTH M3JIaraeMoro BOIpoca, HEYMEHHE IPUMEHSTh 3HAHHSI Ha TPAKTUKE, HEYBEPEHHOCTb
¥ HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIHHBIE U HABOSIINE BOIIPOCH.

3ananus aJs onpoca

Bapmuanr 1: Onpenesnenne noHsATHI
OnuiuTe, 4TO Takoe aHAJIU3 TEKCTOB. Kakue OCHOBHBIE 3a/1auu CTaBATCA IEpe] aHAIU30M TEKCTOB, M Kak
PEryJIAPHBIC BBIPAXKCHUA TPUMCHAIOTCA IJIA UX peIHGHI/Iﬂ?

Bapuanr 2: PadoTa ¢ peryJsipHbIMH BbIpaKeHUAMH
Hanummre perynspHoe BelpaxkeHue ais noucka scex URL B 3aganHOoM Tekcre. IlpuBenure npumeps! Tek-
CTOB, B KOTOPBIX MOKHO IPUMEHUTH Ballle PETYISIPHOE BhIPAXKEHHUE.

Bapuant 3: Moaeab Melka cjioB
OOmbsicHuTE, KaKk (HOPMHUPYETCS MOJAETbh «MEIIOK cloB». [IpuBennTe nmpumep, Kak 3Ta MOJAEIb MOXKET ObITh
UCIOJIb30BaHA JUIsl KJIACCU(DUKALIUU TEKCTOB.

Bapuanr 4: TF-IDF Boiuucaenus
Jaiite onpenenenune noustusam TF u IDF. [loka3ate Ha npakTuke, Kak Bbl MOkeTe BeIuMCIuTh TEF-IDF mns
cioBa "aHanu3" B HaOOpe JOKYMEHTOB.

Bapuanr 5: CpaBHeHHe TEKCTOBBIX MOJe1el
Cpasnute mozaens «memok ciaos» U TF-IDF. KakoBsl mpenmyIiecTsa 1 HeIOCTaTKH Kak10M U3 Mojenei? B
KAKUX CIy4asX KaKyl MOJEIb CIeIyeT NCIOJIb30BaTh?

Bapuanr 6: BekTopHble npeacraBieHus cJI0B
OOmbscHute, Kak pabdoraet monenb word2vec. Kak pasnmuatorcs meronsl Skip-gram u Continuous Bag of
Words na npaxtuke? [IpuBenurte npruMepsl HCHOIb30BAHUS KAk A0T0 METO/IA.

Bapuanr 7: Moaeas FastText
B uem npeumymiectBo mozaenu FastText mo cpaBuenuto ¢ word2vec? Kak FastText o6pabareiBaeT Mmopdosto-
IO CJIOB, X KaK 3TO CKAa3bIBACTCA Ha KAQYCCTBC BEKTOPHBIX HpeﬂCTaBHeHHﬁ?



Bapuant 8: CueTHbIe SI3bIKOBBIC MOJEJIH
Onummre, YTO TaKOE€ CUETHBIE SI3BIKOBbIE MOAeNU. Kak OHM MOTyT OBbITh MCIOJIB30BaHbl JUIs IPECKa3aHMsI
CJIEYIOILETO CJI0Ba B IpeioxkeHun? [IpuBeaure npumep peaan3anuy.

Bapuanr 9: IIlpuMeHeHHe CBepTOYHBIX HEHPOHHBIX ceTeill
Kak cBepTouHbIe HEHPOHHBIE CETH MOTYT ObITh IPUMEHEHBI AJIs aHaNKU3a TeKCTOB? ONUIINTE, KaK OHU MOT'YT
00pabaTbIBaTh TEKCTOBbIE MIPU3HAKH, UCTIONB3Ys apxuTeKkTypy CNN.

Bapuanr 10: I'enepanust TekcToB
Onummre, Kak peKyppeHTHbIE HEHPOHHBIE CETH MCIIOJIB3YIOTCA JUIsl TeHEepaluu TeKCTOB. KakoBel OCHOBHBIE
mary B rpornecce ooydenns RNN aist renepanuu cBsizHoro tekcra? [IpuBenure npuMep 3a1auu.

Kputepuu oneHuBanus:
MakcumanbHOE KOJIMYeCTBO 0asioB 3a onpoc — 10 6amios.
— 9-10 6. — oTBeTHI Ha BCE BOIPOCHI JIaHBI BEPHO;
— 7-8 0. — oAuH U3 OTBETOB C HETOYHOCTSIMH;
— 5-6 0. — 2 oTBETa C HETOYHOCTIMHU;
— 3-4 06.— 3 oTBETa C HETOYHOCTIMHU;
— 1-2 6. — HeT OTBETa HA OJIMH BOIIPOC.
— (0 06— HeT 0TBETOB Ha BOIIPOCHI MJIM BCE OTBETHI HEBEPHEIE.

JlabGopaTtopHble 3a1aHusl

Jlaboparopnoe 3amanue Nel

«PerymnsipHbie BRIpRKCHUS»

N3ydenne 6a30BbIX KOHIEHIUI PEryaspHBIX BbIpakeHuil. HabmroneHre 3a mpuMeHeHHEeM PETyIsSpHBIX BbI-
paXeHUH B peasIbHBIX CLICHApHUAX (ITOUCK, 3aMEHa, Bauaaus ). PazpaboTka u TECTUPOBAHKE PETYIISIPHBIX BbI-
paKEeHUU Ui pa3IMYHBIX 3a]ad.

JlaGopaTopHoe 3aanue Ne2

«Memox ciioB. Monens TF-IDF»

N3ydeHune CTpyKTyphl TEKCTOBBIX JaHHBIX U UX IIPEACTABICHUE B BUJIE MOJICIINA MEILIKA CIIOB.

[Tonnmanue u npumenenne moaenu TF-IDF nist oueHKr BaXXKHOCTH CJIOB B JOKYMEHTAX.

OcBoeHHE HHCTPYMEHTOB ISl peanu3aliii 00paboTKH TeKCTOB ¢ ToMoIbio Python u 6ubnnorek, Takux Kak
scikit-learn.

Jlaboparopnoe 3amanue Ne3

«BexTopHoe npeacrasienue cios. Moaens word2vec. Moaens FastText»

O3HakOMJIEHHE C KOHIEMIIHEeH BEKTOPHOIO MPEICTaBICHHUS CIIOB.

N3zyuenne anroputmoB Word2Vec u FastText s co3anus BEKTOPHBIX MPEICTABICHUH CIIOB.

[IpoBeneHne NpakTUYECKUX SKCIEPUMEHTOB MO OOyYEHUIO M HCIosb30BaHHIO Moaeneilt Word2Vec u
FastText.

JlaGopatopHnoe 3ananue Ne4

«CdeTHBIE I3BIKOBEIE MOIEIIN)

IToHATH OCHOBHYIO KOHLENIUIO CYETHBIX A3BIKOBBIX MOJIEIEH.

N3yuuth pa3ianyuHble TUIBI TAKUX MOJIENEN U UX MpUMEHeHne B 00paboTke ecTrecTBeHHOTO si3bika (NLP).
Peann3oBaTh cyeTHBIE A3BIKOBBIE MOJIEH U MPOAHATU3UPOBATH UX YPPEKTUBHOCTD

JlaGopatopHoe 3ananue Ne5

«CBepTOUHbIE HEUPOHHBIE CETHU JIs aHAJIN3a TEKCTOB»

[ToHATH CTPYKTYPY M HMPUHIMIIBI pabOThl CBEpTOYHBIX HEUPOHHBIX ceTeil (CNN) B KOHTEKCTE aHaIu3a TeK-
CTOB.



O3HaKOMHUTBCS € IPEeJOOPaOOTKOM TEKCTOBBIX JAHHBIX JUIsI 00YUEHHS MOJIEICH.
PeanuzoBath Moziens CBEPTOUHON HEHPOHHOMN CETH I PEIICHUS 3a1a4M KJIacCU(pUKAIIUU TEKCTOB.
[Ipoananu3upoBaTh pe3yabTaThl U OLEHUTH 3PPEKTUBHOCTE MOJICTH.

Jlaboparoproe 3aganne Ne6

«"eneparus Tekcra. PekypeHTHbIE HEHPOHHBIE CETHY

N3yunTh npuHIUIIBI pabOThl PEKYPPEHTHBIX HEMPOHHBIX CETEH AJI FeHepalliu TeKCTOB.
O3HaKOMUTBCS € TIPOIIECCOM MOATOTOBKH JTaHHBIX JJ1s1 oOydeHuss RNN.

PeanmnzoBars Mmogens RNN 1 reHepaiuy TeKCTa Ha OCHOBE 3aJaHHOT0 UCXOIHOT'O TEKCTA.
O11eHUTh Ka4€CTBO CIEHEPUPOBAHHOTO TEKCTA M CJIeIaTh BBIBOJBI O paOOTE MOICIIH.

Jlaboparopnoe 3amanue No7

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

[Ipu pazpaboTke yaT-60Ta BaXKHO ONPEAETUTH €ro LEeIU U 3a/1a4H.

OyHKIMOHANBHOCTE: OnpeaenuTe, 4YTo 00T J0JDKEH JeNaTh. byaeT 1u 3To mpocTo OTBEYaTh Ha BOIMPOCHI,
MIPEIOCTABIIATh PEKOMEH AU, 00padaThIBaTh 3aKa3bl WM BBITIOIHATE APYTUE 3a4a4u?

Lenesas aynuropus: Hccienyiite, KTo OyeT HCIOIh30BaTh 00Ta M KaKHE Y HUX TTOTPEOHOCTH. ITO IOMOXKET
B CO3JaHUH 00Jiee MePCOHATU3UPOBAHHOTO OIIBITA.

Konrtent u nanuwie: Pemmre, kakyto uHpopmanuio 60T nomwkeH obpabateiBath. Ecnu 310 QA-cucrema, To
HYKHO OIpeNeInTh, OTKya OyAyT MOCTyNaTh JaHHbIE

Jlaboparopnoe 3amanue Ne§

«O11eHKa KauecTBa MOJICTTN»

Onpenenntp, KaK XOpPOILIO MOJENb FT€HEPUPYET TEKCT, CXOKUN MO CTUITIO U CMBICILY C TPEHUPOBOYHBIMU JaH-
HBIMHU.

W3mepuTh Npon3BOAUTEIHLHOCTH MOJIEIH C TOMOIIBIO KOJIMYECTBEHHBIX MMOKA3aTeeH.

[IpoBecTu KaueCTBEHHYIO OLIEHKY CT€HEPUPOBAHHOTO TEKCTA.

CpaBHUTB MOJIENB C IPYTUMH MMOJXO0JAMHU, €CJIH 3TO BO3MOXKHO

Kputepuu onieHnBanus:
MakcumanbHOE KOJIMYeCTBO OAJIIOB 3a Bce abopaTopHble 3ananus — 40 6aioB (8 3amanuii mo 5 0amios).
— 5 0. —3a7aHue BBHINIOTHEHO BEPHO;
— 4 6. — npu BHINIOJHEHUH 33JIaHUS OBUTH JIOMYIIIEHB HETOYHOCTH, HE BIIUSIOIINE HA Pe3yibTar;
— 3 0. — npu BHIMOJIHEHUH 33JJaHUSI OBUTH JTOMYILEHBI OIINOKHY;
— 0-2 6. — npu BBITIOJTHEHUHN 3aJ]aHUS OBUTN JIOTYIICHBI CYIIECTBEHHBIE OITHOKH.

NuauBuayaabHoe 3a1aHue

3ananue 1: AHAIU3 IMOLMOHAJIBLHOI OKPACKH TEKCTA

Br16epuTe HeCKOIBKO cTaTei N3 HOBOCTHBIX HCTOYHHUKOB U BBITTOJIHUTE aHAJIN3 UX YMOIIMOHATFHOM OKPACKH.
Ucnons3yiite 6ubnuoTexkn nsi 00paboTKu ecTecTBEHHOTO si3bika, Takue kak NLTK wimm TextBlob, uro6s
OTIPEICTUTh, MOJOKHUTENbHAS, HEUTpallbHAS WIIM OTPHUIIATeNIbHAS TOHATBHOCTh CTaThu. [IpeacTaBbTe pe3yib-
TaThI B BHJIC TPaUKOB WITH TAOJIHII.

3ananme 2: Knaccudpukanus TeKcToB

Cobepute HaOOp TOKYMEHTOB Ha 33/IaHHYIO TEMY (HallpuMep, OT3BIBBI O IPOAYKTAX, CTATbU O TEXHOJIOTHIX
U T. J.) ¥ TIOCTPONTE MOJIEINb IS KJIacCHU(UKAITUN TEKCTOB IO KaTeropusiM. Mcrmoap3yiTe MeTO bl MAIIMHHOTO
oOyuenwus, Takue kak Naive Bayes nian SVM. Onennrte 3¢ heKTHBHOCTH Ballleii MOAETH C TOMOIIBIO METPUK,
TaKMX KaK TOYHOCTH HJIHU IIOJTHOTA.

3aganue 3: BoiaesaeHne KJIO4YEBbIX CJI0B



Hanummre nporpaMmy, kotopasi OyJeT aHaJIU3UpOBaTh TEKCT M BBIIENIATH KJIIOYEBBIE CIOBA C MCIIOJIb30Ba-
Huem Mmerona TF-IDF. [TpuMenuTe nonydeHHbIE KIIFOYEBBIE CJIOBA JJIsI KPATKOTO PE3IOMUPOBAHMSA TEKCTA.
OO6cyauTe, HACKOJIBKO XOPOIIO KIIFOUEBBIE CII0BA OTPAXKAIOT COJCPIKAHUE OPUTUHATIHHOTO TEKCTA.

3ananmue 4: [locTpoeHue MoJeIH «KMELIOK CJIOB)

Co3znaiite MOJETbh «MEIIOK CIIOB» Ha HaOOpe TEKCTOB (HAIpUMEp, JTUTEPATypHBIC TPOU3BEACHUS, CTAThH).
[TpoBenuTe aHaIM3 NOTYYEHHBIX BEKTOPOB U BU3yaNU3UpyiTe ux ¢ nomoipbto Merona t-SNE nimm PCA. O6-
Cy/IuTe, KaKue MaTTEePHBI BBl 3aMETHIIN B JAHHBIX.

3ananmue 5: 'enepauns Tekcra

CozpaiiTe IpoCTyr0 MOJIEIb F€HEpALIU TEKCTA, UCII0JIb3Ys peKyppeHTHbIe HelipoHHble ceTd (RNN) min GPT.
OOyuuTe Moz€eIb Ha BEIOPAaHHOM HaOOpe TEKCTOB, a 3aTEM CIreHEpUpYHTE HOBbIe IpUMephI TekcTa. OueHuTe
KaueCTBO CI€HEPUPOBAHHOIO MaTepualla U IPeJ0CTaBbTE PEKOMEHJAIMH 10 €T0 YIYUIIECHHUIO.

3ananue 6: AHATIH3 CONUAIBHBIX MeIUA

Bri6epute mutargopmy conumanbHbIXx Meaua (Hanpumep, Twitter, Instagram) u cobepute qaHHBIE O IMyOJIMKa-
[USX Ha 33/1aHHYyI0 TeMy. [IpoBenuTe aHATMTUKY Ha OCHOBE COOPAHHBIX JTAHHBIX, BBIJEISISI OCHOBHBIC TEMBI,
Xemreru u uHdroeHcepoB. Mcnonp3yiiTe BU3yalnu3auio JaHHBIX Ui IPEICTaBICHHS PE3YJIbTaTOB.

3ananme 7: IlepeBoa TexkcTa

Ucnonsayiite API st mammaHOTO iepeBoaa (Hanpumep, Google Translate unmu Deepl) u mpoBeauTe aHamm3
KadyecTBa nepeBoja. CpaBHHUTE MEPEBEICHHBIE TEKCThI C OPUTHHAIBHBIMHE, OMPEICIIUTE PACIPOCTPAHCHHBIC
OIIMOKH, U JAHTEe PEKOMEH/IAIIH TI0 YIyUYIICHHIO TICPEBOJIOB.

3ananue 8: CpaBHeHHe aJITOPUTMOB Pa3jiMuMs TEKCTOB

Hanummre nporpamMmy, kotopasi OyJIeT CpaBHUBATh JBa TEKCTa M ONPEICIIATh pa3indus Mexy HuMu. Vc-
MI0JIb3YHTE pa3InyHblE AITOPUTMBIL, TaKUe Kak MeToA JleBeHmTeliHa (17151 OLIEHKH peAaKTUPOBAHUs) U METO/L
Jaccard ay1s O1IeHKH CXO/ICTBA MEXy TeKcTaMu. [IpoaHanu3upyiite BpeMsi BBIIIOJIHEHUS U TOYHOCTh KaXJI0TO
U3 METOJIOB.

3ananue 9: Knaccudukanus njiarmara

Co3paiite cucreMy JUisl OOHapyKeHMs IJlaruaTa B TeKcTax. Mcnonb3yiiTe anropuTMsl CpaBHEHUS! TEKCTOB U
M3BJICYCHHE NPU3HAKOB Ha ocHOBe TF-IDF mia onpenesieHus CTEEHU CXOXKECTH Mexay Tekcramu. [Ipen-
CTaBbTE MPUMEPHI, KOTJja CUCTEMA CIIPaBIJIACh YCIEIIHO U KOT/1a ObUIN CIIOKHOCTH.

3aganue 10: @peiitMBOpK 00padOTKH €CTECTBEHHOI0 A3bIKA

N3yunte u pa3paboraiiTe MPOEKT C UCIIOJIB30BAHUEM OJIHOTO M3 COBpeMeHHBIX (periMBopkoB NLU, Takux
kak Hugging Face Transformers mnu SpaCy. Peanusyiite npoekT, KOTOPbII MOXKET BBIOJIHATH HECKOJIBKO
3amady NLU, rakux kak Named Entity Recognition, aHanu3 TOHaIbHOCTH M packiajika yacTel peuu.

Kpurepuu onenuBanus:
MaxkcumanabHOe KOJTMYECTBO 0aJIOB 3a HHAMBUYyaIbHOE 3a1aHue— 50 Oaos.
— 40-50 6. — 3aaHuNe BBITOJIHEHO BEPHO;
— 21-39 0. — pu BBHINTOIHEHNUH 33JaHUs OBUTH TOTTYIIEHBI HETOYHOCTH, HE BIHSIONINE HA PE3yIIbTAT;
— 11-20 6. — mpu BBHITOJHEHUH 33aHUsI OBUTN JIOTTYIIEHBI OITHOKH;
— 0-10 6. — mpu BBIMOIHEHUH 3a/1aHUsI OBLIH JOIYLIEHBI CYIIECTBEHHbIE OIIUOKH.

3. Meroanieckue MaTepHaJibl, ONpee/asiioue npoue1ypbl OLeHNBAHUS 3HAHUI, YMEHUH, HABBIKOB
U (MJIH) ONBITA AEATETbHOCTH, XapAKTEPHU3YIOIIHUX ITalbl (POPMUPOBAHUS KOMIIETCHIM I
[Tponetyps! OLleHUBaHMS BKIIIOYAIOT B c€0s TEKYIIMI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTAIHUIO.
Texkymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJAUTCS € UCIIOJIB30BAHUEM OLICHOYHBIX CPEJICTB, PEICTaB-
JIEHHBIX B M. 2 TaHHOT'O NPUJIOKEHUA. Pe3ynbpTaThl TEKYIIEro KOHTPOJIS TOBOAATCS 10 CBEJCHUS CTYJIEHTOB
JI0 TPOMEKYTOUYHOM aTTECTAIUU.



IIpoMeskyTOUHasi aTTeCTALUs IPOBOIUTCA B hopMe 3aUeTa.

3aueT NpOBOAMUTCS IO PACHUCAHUIO IPOMEXKYTOUHOM arrecTanyy. KommyecTBo BOIPOCOB B 3a1aHUH
— 2. IlpoBepka OTBETOB M OOBSBICHUE PE3YIbTATOB MPOU3BOIUTCS B JIeHb 3a4yeTa. Pe3ynbraThl arTecTaluu
3aHOCSTCS B BEIOMOCTb U 3a4€THYIO KHIXKKY CTylneHTa. CTyIeHThl, HE IPOLIEAIINE IPOMEXYTOUHYIO aTTe-

CTalMIo 110 Fpa(l)I/IKy HpOMG)KyTO‘IHOﬁ arrecrauv, NOJKHBI JUKBUAWPOBATH 3a/I0JDKCHHOCTD B YCTAHOBJICH-
HOM IIOPAJIKE.



[Tpunoxxenune 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTNCHUTIJIMHBI

Y4eOHBIM IIIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUABI 3aHATHH:

- JICKLUU;

- Ta0OpaTOPHbBIC 3AHSITHSI.

B xoze NeKUMOHHBIX 3aHATHI PaCCMAaTPUBAIOTCSA OCHOBHBIE TEOPETUUYECKUE BOIIPOCHI, JAKOTCS PEKO-
MEHJIAIUH JII CAMOCTOSTEIEHOM PabOThI M TOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM.

B xone mabopaTOpHbIX YIriyOuIstoTCs U 3aKPETISIOTCS 3HAaHUSI CTYAEHTOB IO psAY PACCMOTPEHHBIX Ha
JIEKIUSIX BOTIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTUYECKON pabOTHI.

[Tpu noaroToBKe K 1a00paTOPHBIM KaX /bl CTYJEHT JOJKEH:

— U3YYUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JTUTEPATYPY;

— U3YYUTh KOHCIIEKTHI JICKLUH;

— IIOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TeMe.

B npornecce noAroToBku K 1a00paTOpPHbIM 3aHATUSAM CTYIEHTHI MOT'YT BOCIOJIb30BaThCsl KOHCYJIbTa-
LUSMU IIPEToAaBaTess.

Bomnpocel, He paccMOTpeHHbIE Ha JIEKIUAX U Ja00paTOPHBIX 3aHATUSX, TODKHBI ObITh U3yUYEHBI CTY-
JICHTaMH B XOJI€ CAaMOCTOSTEIbHOW paboThl. KOHTPOIb caMOCTOATENBHOM paboThl CTYJCHTOB HAJ Y4eOHOM
IIPOrpaMMOil Kypca OCYIIECTBIISETCS B XOJI€ 3aLUThl HHAWBUIYAJIILHOTO 3a/1aHUs, BBINOJIHEHU 1abopaTop-
HBIX 3aJaHuil. B xozne camocTosTenbHON pabOThI KaX/Iblil CTYAEHT 00s3aH NPOYNUTATh AONOJHUTEIBHYIO JIH-
Teparypy N0 U3y4aeMoi TeMe, JOMOIHUTh KOHCIEKTHI JIEKIIMM HEJNOCTAOIIUM MaTepralioM, BBIITUCKAMU U3
PEKOMEHI0BaHHBIX [IEPBOMCTOYHUKOB, BbIIEIUTh HETIOHATHBIE TEPMUHBI, HANTH UX 3HAYEHUE B IHIUKIIONE-
JUYECKHUX CIIOBapsX.

CTyneHT OJIKEH TOTOBUTHCS K MPEACTOSIIEMY J1a00OpaTOPHOMY 3aHITHIO IO BCEM 0003HAYEHHBIM B
paboueil nmporpamme JUCHUILIMHBI BOIPOCAM.

JIJ1s TOATOTOBKM K 3aHATUSAM, TEKYLIEMY KOHTPOJIIO U MPOMEKYTOYHON aTTECTALIUU CTYAEHThl MOTYT
BOCII0JIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke o0ydaroImuecss MOr'yT B3sITh Ha JIOM He-
00XO0MMYIO JTUTEPATYpPy HAa A0OHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH HITH BOCTIONB30BATHCS YNTATHHBIMH
3aJaMu.
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