[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Ymapos Mapart Qait3ynnaesuy

[omkHocTb: [upekTop

[ata nognucanus: 27.07.2026 11:20:20

YHUKaNbHbINA ﬂpOFpaMMHbIVI KoY. " BBICIIIELO OEPA3ZOBAHMS
485051 Tec15acaa386f5219d3113d727fefMHHACTEPCTBO HAYKH 1 BBIC

POCCHIMCKOM ®EIEPALTMNU

DezepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00Ppa30BaTeNbHOE YUPEKIEHHE BBICIIETO 00pasoBaHus
«Kasamcxuii (ITpusomxckuit) GpenepanbHbli YHHBEPCHTET)
Enadyxckuii uactutyt (Guinan) KOV

YTBEPIKIARO
3aMecTHTENs TUPEKTOPA 10
HOILJIEATENBHOCTH

e
i

L S Y
ﬁ"' }?“m\fﬂ

m‘a&

[IporpamMmma IHCIMILIHHBI (Miﬁqﬁ
TIpoexmuposanue cucnem obpabomkiu ecmect

Hampasnenue moarotoBke/crennansHocTs: 44.04.01 [lenarorndgeckoe obpasoBaHue

Hamnpasnensocts (Mpoiiis) MOAroTOBKY (CHIEIHaNbHOCTH): VICKYCCTBEHHEIH HATENIEKT B
npoexruposanup 1idposoit 06pasoBaTeabEON CPEIp! meaarora

Kramidukanns: Marucrp
@opma ob0yaenns: oIHAT
SI3bIK 0OyueHus: pycCeKuit

lox Havara o0y4deHES 110 06pasoBaTeNbHOMH nporpamme: - 2026
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1. TlepedeHb IAHUPYEMBIX PE3yJILTATOB OOYHEHHS MO MUCUHUIUIMHE (MOJYJIO), COOTHECEHHBIX C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHus: OITOIT BO

2. Mecto muctmuiuHb! (Moxyiist) B ctpykType OITOIT BO

3. O0beM IUCHMIUIMHBL (MOZYNs) B 3aUeTHBIX CIMHHULAX C YKa3aHHEM KOJIMYECTBAa YacoB, BBINCICHHBIX Ha
KOHTAaKTHYIO paboTy oOydaromuxcs ¢ mperojaBareieM (MO0 BHAaM YYeOHBIX 3aHATHI) W Ha CaMOCTOSTEIBHYIO paboTy
o0yJarommxcs

4. ConepxaHne TUCHUIUIMHBI (MOIYJIS), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jieiaM) ¢ yKa3aHHeM OTBEICHHOTO Ha
HUX KOJIMYECTBA aKaJEeMUYECKUX YaCOB U BHJOB YICOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM W CaMOCTOSTENBEHON paboThl 110 JUCHUILIHHE (MO/IYIIIO)

4.2. Conep:xaHue JUCLUIUINHBI (MOAYJIS)

5. IlepeueHp yueOHO-METOJUYECKOTO 00ECIIEYEHHs IS CaMOCTOSTENbHOW paboThl 00yYalomMXCsl M0 JTUCIUILIHHE
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6. @oHJI OLICHOYHBIX CPEJICTB MO TUCIUILIUHE (MOIYJIIIO)
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HEO0OXOIMMOCTH)

11. Onmcanne MaTepHanbHO-TEXHUIECKON 0a3bl, HEOOXOMMON AJISI OCYIIECTBICHHS 00pa30BaTEIbHOTO Ipolecca 110
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12. CpenctBa ajanrtaiuyy npernojaBaHusl TUCUUILIMHBI (MOAYJIS) K MOTPEOHOCTSIM 00y4aroUMXcsl HHBAJIUIOB U JIUILL C
OTPaHUICHHBIMH BO3MOKHOCTSIMH 3[J0POBbBSI

13. TIIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB
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TIporpammy muciuIuiiHbel paspadortan(a)(u) moreHt, k.H. (momeHT) AnucumoBa J.C. (Kadempa marematwku u
MIPUKIIATHOW HHPOPMATUKH, OTACICHAC MATEMATUKH U €CTCCTBEHHBIX HAYK)

1. Ilepeyenr NJIAHUPYEMBIX pe3yJbTATOB OO0y4YeHHs MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IJIaHUpYyeMbIMH pe3yJibTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Mudp Pacimindposka
KOMIEeTeHI[UN npuodpeTaeMoii KOMIEeTeHIUH

[K-1 CnocoOeH caMOCTOSTEIbHO M B KOMAaHJIE OCBaWBaTh LU(PPOBbIE HWHCTPYMEHTHl Ha anmapaTHOM |
[IPOrpaMMHOM YPOBHSIX

[K-1.1 3HATh TEXHOJIOTMU M3y4YeHHs LU(POBBIX HMHCTPYMEHTOB HAa amlapaTHOM W IPOTPaMMHOM YPOBHSX|
CaMOCTOSTENILHO U B KOMaH/Ie

I1K-1.2 'YMeTh ocBaMBaTh CaMOCTOSTEIBHO M B KOMaHAC IM(PPOBbIC HHCTPYMEHTHl HAa AallapaTHOM W
MIPOrPaMMHOM YPOBHSX

[K-1.3 Bnanete CmOCOOHOCTBIO OCBaMBaTh CaMOCTOSTENFHO W B KOMaHAE UIH(POBBIE HHCTPYMEHTHI HA
armapaTHOM ¥ POTPAaMMHOM YPOBHSX

[K-2 CriocobeH MpoeKTHpoBaTh MH(POPMaNMOHHO-00pa30BaTEIFHOE MPOCTPAHCTBO HA OCHOBE HCIIOJIB30BAHUS
1 POBEIX HHCTPYMEHTOB, B TOM YHCJIC HHCTPYMEHTOB M CEPBHCOB NCKYCCTBEHHOTO MHTEIIIEKTa

[K-2.1 3HaTh IU(POBEIE HHCTPYMEHTHI, B TOM YHCIIE HHCTPYMEHTHI M CEPBHCHI B MCKyCCTBEHHOT'O MHTEIUICKTA,
MIPUMEHsEMbIE JJISI IPOEKTUPOBAHMS HH(POPMANMOHHO-00pa30BaTEIbHOTO IPOCTPAHCTBA

[K-2.2 YMeTh NpOEeKTUpOBaTh HH(OPMALMOHHO-00pa30BaTeNIbHOE IPOCTPAHCTBO Ha OCHOBE HCIIOJIB30BaHMUS
L POBBIX HHCTPYMEHTOB, B TOM YHCIIE HHCTPYMEHTBI M CEPBHUCHI HICKYCCTBEHHOT'O MHTEJUICKTA

I1K-2.3 Bnaneth CIOCOOHOCTHIO MPOCKTHPOBATH HHGOPMAIIMOHHO-00PA30BATEIBHOE MPOCTPAHCTBO HA OCHOBE

MCIIOJIb30BaHUA IlI/I(i)pOBbIX UHCTPYMEHTOB, B TOM 4YHUCJII€E MHCTPYMCHTOB MU CEPBUCOB HCKYCCTBCHHOI'O
MHTCJIJICKTA

OOyJarommiicsi, OCBOUBIIHN JUCIUILTHHY (MOJTYJIIB):

JlomxeH 3HaTh:
- OCcHOBHBIE NOHATHUS U IPUHIMITEI 00pabOTKH ecTeCTBEHHOTO A3bIka (NLP), Takue kak TOKeHN3aIHsl, CTEMMUHT,

JIEMMaTHu3anus, CUHTAKCUYECKHN U CEMAaHTHUYCCKUM aHAIHU3.

- OcHOBHBIE aNITOPUTMBI ¥ MeTo bl NLP, BKiIFOUast METO/1bl MallIMHHOTO 00YYEHUsI U TITy00KOro 00yueHusl.

- bubmmorexku u ppeiimBopku st NLP, Takue kak NLTK, spaCy, Transformers, TensorFlow, PyTorch.
- Pasnmunere tumel 3agad NLP, Takue kak aHa M3 TOHAIBHOCTH, MAIMHHBIN NIEPEBOJ], BOPOCHO-OTBETHBIE CHCTEMBI.

JomkeH yMeTh:
- Pa3pabaTsiBaTh U peaan3oBBIBaTh MpuiiokeHus NLP.
- [lonroraBnuBatk qaHHBIC IS 00y4YeHUs Mojenei NLP.
- O0Oyu4ats 1 onieHnBath Mozenu NLP.
- Unterpuposats npunoxenus NLP B npyrue cucremst.
- AHanM3MPOBATh U MHTEPIPETUPOBATH PE3YNBTATHl PAOOTHI MprtokeHnit NLP.

JlomxeH BIaieTh:
- PaspabatpiBath 1 peann3oBeiBaTh NpritoxkeHust NLP.
- [lonroraBnuBatk qaHHBIC s 00y4YeHUs Mojenei NLP.
- O0y4ats 1 onleHuBaTh Mojesd NLP.
- NaTerpuposats npuinoxenust NLP B npyrue cucteMsl.
- AHaTM3UPOBATh U HHTEPIIPETUPOBATH PE3yIbTaThl paboTs! prtoskeHuH NLP.

2. Mecto qucuumiunel (MoayJs) B ctpykrype OIIOII BO



Jannas gucnmmmHa (Momyns) BkimtodeHa B pasmen «b1.B.JIB.05.02 JIucturuiHel (MOZYJIH)» OCHOBHOM
npogeccHoHaIbHOM oOpa3oBarenbHOil mporpammel 44.04.01 «Ilemarormyeckoe odpaszoBanue (MICKyCCTBEHHBIA WHTEIUICKT
B MPOEKTUPOBAHHUU MU(PPOBOU 00pa30BATEIEHON CPEIIbI MEarora)» U OTHOCUTCS K TUCIMIDIMHAM (MOIYJISIM) IO BBIOOPY U
K 9acT, GopMUpyeMOl y4acTHUKaMU 00pa30oBaTeIbHBIX oTHOMICHHH. OcBanBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O0bemM IMCUMILIMHBI (MOAYJISI) B 3aYeTHBIX €JMHULAX ¢ YKa3aHHeM KOJHMYEeCTBA YACOB, BbIJAEJICHHBIX Ha
KOHTAKTHYI0 pa0oTy oOydamoumuxcs ¢ npenogapareiaeM (M0 BHAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0y4arommxcs

OO6mmas TpyJ0eMKOCTh JUCIATIIMHBI COCTABISAET 2 3a4eTHRIX(bIe) equHuI(bI) Ha 72 qaca(oB).

KonraktHas pabora - 16 waca(oB), B ToM umcine jiekuuu - 4 dgaca(oB), mpakTudeckume 3aHATHS - 0 daca(oB),
nabopaTtopHbie paboThI - 12 gaca(oB), KOHTPOJIb CAMOCTOSATEIBHOM paboThI - 0 yaca(oB).

CamocrosrensHas padoTa - 56 yaca(oB).
KonTpons (3auér / sx3amen) - 0 yaca(oB).
®dopma MpoMeKyTOUHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 4 ceMecTpe.

4. Copep:xaHue JUCHMILVIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBeJeHHOI 0
HA HUX KOJIMYeCTBA aKaJeMHU4YeCKHX YacOB U BU/IOB YYeOHBIX 3aHATHI

4.1 CTpyKTypa U TEeMATH4YECKUl MJIaH KOHTAKTHOI U CAMOCTOSAITEIbHOM PadoThI MO AUCHUNIMHE (MOIYJIIO)

Buabl u yacel
KOHTAKTHOI padoThl,
e HX TPYA0EMKOCTH CamocTost
N Pa3nennl JUCHMIIIMHDBI / (B yacax) TeJbHaA
MoyJst ec Mpaktu | JlaGopa pabora
Jlekn
TP yecKue TOpPHbIE
100
3aHATHSA | pPaldoThI
1. |Tema 1. OcHOBBI 00pabOTKH ecTecTBeHHOTO si3bika (NLP). 4 1 0 4 18
Tema 2. MammaHoe o0y4yenue 1t NLP 4 1 0 4 18
3. [Tema 3. I'my6okoe oOyuenue ans NLP 4 2 0 4 20
Hroro: 72 4. 4 0 12 56

4.2 CoaepkaHue TUCHHUILUIMHBI (MOTYJIs1)

Tema 1. OcHoBbI 00padoTKH ecTecTBeHHOT0 s13bIka (NLP)

OcHoBHBIE OHATHS U 3a1a4il NLP (aHANH3 TOHATBHOCTH, MAITUHHEIHA ITEPEBOJI, CyMMapHU3aIlisi, BOMPOCHO-OTBETHBIC
cucteMbl). MeToapl mpenoOpadOTKH TEKCTa: TOKCHHU3alHUs, CTEMMHUHT, JIEMMAaTH3aIlUs, yIAIeHHEe CTOM-CIOB. BekTopHbIe
npencrasieHus Tekcra (word2vec, GloVe). O630p 6ubmmotek: NLTK, spaCy.

Tema 2. MamunHoe o0yyenue s NLP

Krnaccnyeckre MeTonpl MammmHHOTO 00y4eHus st 3amad NLP (rauBHbIi Baitec, SVM, noructmueckas perpeccus,
nepeBbs penieHnit). M3Bneuenne npusHakoB u3 tekcra (TF-IDF, n-rpammer). Onenka kadectBa moseneit. [Ipumepsr 3amad:
KIaccu(UKaIUsI TEKCTOB, KJIaCTePH3aLns, U3BICUCHUEC IMEHOBAHHBIX CYITHOCTEH.

Tema 3. I'nydokoe o0yuenue giasi NLP

Heiiponnsie cetu st NLP (RNN, LSTM, GRU, CNN, tparchopmepbl). ApXUTEKTYPHI JJIsI MAIIMHHOTO MepEeBOIa
(seq2seq), reHepanmM TEKCTa, BONPOCHO-0TBeTHBIX cucTeM. BERT m npyrme mpenoOyuenHsie moxaenn. DpedMBOpKH:
TensorFlow, PyTorch. PaGoTa ¢ 6ompimmMu HabopaMu TaHHBIX.

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecrmeyeHHsi A CAMOCTOSITeJbHOH pa0doThl o0y4yaromuxcsi MO
JMCUMILIUHE (MOAYJII0)

CamocrostenpHass paboTa 0OydYalOMIMXCS BBIIOJMHAETCS 110 33aHUI0 W TPH METOAWYECKOM pPYKOBOJICTBE
npernojaaBaTes, Ho 0e3 ero HermocpeACTBEHHOro yyacTis. CaMoCTosITeNIbHasE paboTa MOoApa3essieTcsl Ha CaMOCTOSTEIbHYO
paboTy Ha ayIJUTOPHBIX 3aHATHUSAX K Ha BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocrositenbHas paboTa
00y4Yaronuxcsl BKIOYAET KaK MOJHOCTHIO CAMOCTOSITENIbHOE OCBOCHHE OTIEIbHBIX TeM (pa3zesioB) AMCIMIUIMHBI, TakK U
npopaboTKy TeM (pa3/ienoB), OCBaMBacMbIX BO BpeMs ayJIUTOPHOH paboTel. Bo Bpemst camocTosTENbHOH pPabOTHI
oOyyaromyecss 4YUTalOT M KOHCHEKTUPYIOT Y4eOHYI0, Hay4HYI0O M CIIPaBOYHYIO JIUTEPATypy, BBINOJHSIOT 3aJaHus,
HarpaBJIeHHbIE Ha 3aKpEIUICHWE 3HAaHWH M OTpabOTKYy YMEHHI M HaBBIKOB, FOTOBATCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpFaHI/IBaL{I/IH CaMOCTOSTEIIbHOMI pa6OTLI 06yqa}0mnx0ﬁ PErIaMCHTUPYECTCA HOPMATUBHBIMU JOKYMCHTAMMU, y‘l€6HO'



METOIUYECKOI TUTEPaTypOr U SNMEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIFOYAS:

Iopsimok opraHu3annMy M OCYIIECTBICHHUS 00pa30BaTENbHON AEATEIBHOCTH IO 00pa3oBaTEIbHBIM IIPOrpaMMam
BBICIIET0 O00pa3oBaHMs — TIporpaMMaM OakallaBpuara, NpOrpaMMaM CHENHAINTETa, HpOrpaMMaM MarucTpaTypsl
(YyTBepXIeHHBIN MpuKka3oM MUHHCTEpCTBa HayKH W BBICHIEro oOpazoBaHms Poccuiickoit @exepannu ot 6 ampens 2021
rona No 245)

YcraB  QemepanbHOTO  TOCYHapcTBEHHOTO — aBTOHOMHOTO — oOpasoBarenbHOro — yupexkaeHus  "Kazanckuit
(ITpuBoKCKHiA) denepanbHBIi YHUBEPCUTET"

[IpaBuiia BHyTpEeHHETO pacnopsanka (heaepantbHOro Tocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHNS
BEICIIEro npodeccroHansHoro oopazoanus "Kazanckwuii ([TpuBomkckuil) GenepabHbI YHUBEPCHTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepalsHOTO yHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJIIO)

@DoHIT OLEHOYHBIX CPEACTB IO AMCUMIUIMHE (MOJIYJI0) BKIIIOYACT OLEHOYHBIE MaTepHalibl, HalpaBJICHHbIE Ha
IIPOBEPKY OCBOEHUS KOMIETEHIMH, B TOM 4YMCJIE 3HaHWUH, yMEHUN M HaBBIKOB. DOHJA OLIEHOYHBIX CPEACTB BKIIOUAECT
OIIGHOUHBIE CPE/ICTBA TEKYILEro KOHTPOJIS M OLICHOUHBIE CPEACTBA MPOMEKYTOUHOM aTTeCTaluH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HHopMalus:

- COOTBETCTBHE KOMIICTEHIIUII IITaHUPYEMBIM pe3yJIbTaTaM 00ydeHHs 10 JUCIUIUINHE (MOIYJIIO);

- KpUTEPUH OIICHUBAHIS C(HOPMUPOBAHHOCTH KOMITCTCHIINH;

- MEeXaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOIYIIIO);

- OIIMCaHUE MOPsIIKa MPUMEHEHHS U TPOLEAYPBI OLICHUBAHMS JUIsI K&KIOTO OLIEHOYHOTO CPEACTBA;

- KpUTEPUH OLCHUBAHUA JIS KaXI0I'0 OLIEHOYHOI'O CPELCTBA;

- colep)KaHHE OIIGHOYHBIX CpEICTB, BKJIOYas TpPeOOBAaHUs, TNPENbIBISEMbIE K JEHCTBHAM OOYyYarOLIUXCS,
JEMOHCTPUPYEMBIM PE3YJIbTaTaM, 3aJaHUsl Pa3JIU4HbIX TUIIOB.

@DOHJ OLIEHOYHBIX CPEJCTB MO MUCHUIUINHE HaxoauTcs B [Ipunoxenun 1 k mporpaMme TUCIMIUIMHBL (MOIYIIO).

7. Ilepeyennb auTepaTypbl, HOOXOAMMOM 1JIs1 OCBOEHUS TUCHHUILIMHBI (MOIYJIs1)

OcBoeHHE IUCHUIUIMHBI (MOIYNS) TpEAroJiaracT M3y4deHHe ydeOHO# mmreparypsl. JlutepaTypa MoeT ObITh
JOCTYITHA 00YYaIOMKUMCS B OHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX U3 HUX):

- B DJIGKTPOHHOM BHJIE - 4epe3 JJIEKTPOHHBbIE OUOIMOTEYHBIE CHCTEMbl Ha OCHOBAaHWUHW 3aKIIOUYeHHbIX KDY
JIOTOBOPOB € MPaBO00OIaIaTeNIIMHU;

- B TIeYaTHOM Buje - B HayuHoii Oubnmoreke Enadyskckoro nactutyta KOVY. Obyyaromuecs noiny4amT ydeOHyto
IuTepaTypy Ha aOOHEMEHTe II0 YHTAaTelIbCKHM OWIeTaM B COOTBETCTBHM C MpaBHJIaMH II01b30BaHHS HaydHoit
OUOITMOTEKOI.

DJeKTPOHHbIE M3/IaHHs JOCTYIHBI JUCTAaHIIMOHHO M3 JI00O0H TOYKH MPH BBEJCHUHM O00YYAIOIIUMCSI CBOETO JIOTHHA
U TMapojis OT JIMYHOTO KaOWHeTa B cucTeMe "JJeKTpOoHHBIM yHUBepcuteT'. IIpH HCIONB30BaHWUU IEYATHBIX W3JaHHN
O6nbnmoTteunsli (GOHI AOKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacdera He MeHee 0,25 sk3eMmuipa Ha KakKaoro
o0yyJaromierocst u3 4ucia JIMI, 0JJHOBPEMEHHO OCBaWBAIOIINX JAAHHYO IUCIUIUIAHY

[lepeuens auTepaTyphl, HEOOXOIUMOW Ui OCBOEHMS AMCIMIUIMHBI (MOIYIs), Haxomurcs B [IpuiokeHnn 2 K
pabodeit mporpamme AMCHUILIHHBEL. OH MOUICKHUT OOHOBJICHHIO TIPH WM3MCHEHHUH YCIOBHH 1O0roBopoB KDY ¢
npaBooONaaTeNsIMA BJICKTPOHHBIX M3JaHWH W IIpW HM3MEHEHHWH KoMmIuiekToBaHus (ounoB HayuHoit OubGmmorexu
Enabyxckoro uactutyTa KOV.

8. Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH '"WHTepHer", HeoOXOAMMBIX IJIsi
OCBOEHMSI TUCIUIIUHBI (MOIYJIsT)

O6paboTka ecrecTBeHHOTO s13bIKa — https://yandex.ru/dev/dialogs/alice/doc/ru/nlu

https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm medium=cpc&utm_campaign=smart_merc
hant_rus&utm_term=---
autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7
C%7Cdevice%7Cdesktop%7Cge0%7CPecnybimka%20Tarapcran%7C11119&yclid=102680787338395647

Natural Language Processing (NLP) — Overview - https://www.geeksforgeeks.org/nlp/natural-language-processing-
overview/

NLP - https://blog.skillfactory.ru/glossary/nlp/

9. Meroauyeckue yKazaHus AJ1sl 00y4al0MXcsi 10 OCBOEHUIO TUCHUILTUHBI (MOAYJIsT)


https://yandex.ru/dev/dialogs/alice/doc/ru/nlu
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://www.geeksforgeeks.org/nlp/natural-language-processing-overview/
https://www.geeksforgeeks.org/nlp/natural-language-processing-overview/
https://blog.skillfactory.ru/glossary/nlp/

Buj pa6or MeToauyeckne peKoMeHAauu

JICKIIUN JIeKIIMOHHBIE 3aHATUS MPOBOAATCA C UCIIOJIB30BAHUEM MHTCPAKTUBHBIX TEXHOJIOTUH U npeamnojgararoT
AKTUBHOC Yy4aCTHUC CTYJACHTOB. ﬂﬂﬂ MOATOTOBKHU K 3aHATHUAM PEKOMCEHAYCTCA BBLACIIATL B MaTE€pHAJIC
HpO6J’IeMHI>Ie BOIIPOCHI, 3aTparuBacMbIC MpernoaaBaTejeM B JICKIIUHN, U I'PYIIIIUPOBATH I/IH(lJopMaI_II/IIO
BOKpPYT HHUX. KenarenbHo BBIZICIIATH B lecr[om,?,yeMoﬁ JIMTEPATyp€ NOCTAHOBKU BOIIPOCOB, HaA KOTOPLIC
Ppa3HbIMU aBTOpaM MOT'YyT OBITE JaHbl Pa3JIMYHBIC OTBCTHI. Ha ocHOBaHMM IOCTaHOBKH TaKHUX BOIIPOCOB
CJIeayceT CO6I/IpaTI) APrYMCHTHI B I1OJIb3Y PA3JIMYHBIX BAPUAHTOB PCIICHU ITOCTABJICHHBIX npo6neM.

nabopartopHsie | B ayanTopuu, oCHAIEHHON COOTBETCTBYIOIIUM 000PYI0BaHHEM, 00YYAIOIIHECS TIPOBOIAT yueOHbIE

paboTsI 9KCIIEPUMEHTHI M TPEHUPYIOTCS B IPUMEHEHHUHU MPAKTUKO-OPUEHTUPOBAHHBIX TEXHOJIOTHIA.
O1LleHUBAIOTCS 3HAHUE MATEPHANa U YMEHUE IPUMEHSTh €r0 Ha MPAaKTHUKE, YMEHUS M HaBBIKH 110 paboTe ¢
060pyJOBaHHEM B COOTBETCTBYIOILICH MPEAMETHOH 001aCcTH.

CaMOCTOs- CamocrosTenbHas pa60Ta CTYACHTOB I10 JUAAKTAYECKOI CYTH MNPCACTABIIACT c000i1 KOMILIEKC yCHOBI/Iﬁ
TCIIbHAas pa60Ta 06yquI/m, OpraHrn3yCeMbIX MPENoAaBaTe/IEM U HAIPABJICHHLIX Ha CAMOIIOATOTOBKY YUalllUuXCs. Vuebnas
ACATCIIbHOCTb IPOTCKACT 0e3 HECMOCPCACTBCHHOTO YUaCTHUs MPEoaaBaTed U 3aKI04acTCA B
Hpopa60TKe JICKIIMOHHOI'O MaTepuaja, mnoAroToBKe, K J'IaGOpaTOpHLIM 1 MPAKTUICCKUM 3aHATUAM,
HU3Y4YCHUHN y‘I€6HOI>'I JIUTCPATYPbl U3 OCHOBHOT'O M OOIIOJHHUTCIBHOI'O CIIMCKA.

3a4er 3aueT Mo Kypcy MpoBOAUTCS o ouneraM. [Ipu moaroToBKe K 3a4eTy HEOOXOAMMO OIHMPAThCs Ha
HCTOYHHMKH, KOTOpPBIE pa30upaInch Ha JEKIUIX B TeueHHe cemectpa. Ha 3adere cTyaeHTy mpeanaraercs
Ouet, B KOTOpOM JBa Borpoca. [locie oTBeTa CTyJeHTY MOTYT OBITh 33JaHbI JOIOJHHUTEILHBIC
BOIIPOCHI.

10. IlepeyeHb HMH(OPMALUOHHBIX TEXHOJOIMii, MCHOJb3yeMBbIX NPH OCYIIECTBJECHMH O00pa30BaTEJLHOIO
npouecca mo AUCHUILVIMHE (MOIYJI0), BKJIKYAS IepeyeHb NPOrpaMMHOr0 odecrnevyeHusi ¥ HMHGOPMALUOHHBIX
CNPABOYHBIX cCUCTEM (IPH HEOOXOTUMOCTH)

[Tepeuenp MHQPOPMALMOHHBIX TEXHOJIOTHH, WCIOJBb3YEMBIX MPU OCYLIECTBICHWH 00pa30BaTENbHOIrO Ipolecca 1o
JUCUMIUIMHE (MOJYINIO), BKIIIOYAas TEepedeHb IPOrpaMMHOTIO OOECHEeYEeHUs: M WH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM,
npexactasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCIUTUIAHBI (MOIYJIN).

11. Onucanue MaTepHaJbHO-TEXHHYECKOi 0a3bl, HeOOXOAMMON I OCYIIeCTBJIEeHHs 00pPa30BATEJLHOIO
npoiuecca no AMCHUIIMHE (MOAYJII0)

Yuebnas aygutopust Ne 60 (423600, Pecybnmka Tarapcran, r. Enabyra, yn. Kazauckas, 1. 89) ans npoBeneHus
3aHATHH JIEKIIMOHHOTO THWIIA, 3aHATHH CEMHHApCKOTO THIA, TPYMIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTallMH, TEKYIETO
KOHTpOJISI ¥ MPOMEXYTOYHOH aTTecTaliu,lIoMelIeH’e sl caMOoCTOsTeNnbHON paboTel. Komrmekr mebenu (mocaJouHbIX
Mmect) 29 mit. Kommiekt mebenu (mocanoynsix Mect) aist npenogasatenst 1 mt. KommbsioTepHsiii kinacc: Komnbrorepsr intel
core i5 15 mt. Monutops! ViewSonic 22d 15 w. [Tpoektop EPSON EB-535W 1 mt. UnTepaktuBHas gocka [QBoard DVT
TNO082 1 wr. Tpudyna 1 mr. Konpuumonep 1 wt. Hacrennsie nmon ku 6 wt. lkad nyxcrBopuarsiii ¢ nojikamu 1 mr. Be6-
kamepa 1 mr. Beixon B VHTEpHET, BHYTPHBY30BCKash KOMIIBIOTEPHAS CETh, JOCTYH B DJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbHyI0 cpeny. HaGop y4eOHO-HarIAgHBIX IOCOOWIl: KOMIUIEKT NpE3eHTanuii B 3JIEKTPOHHOM Qopmare 1o
NpenogaBaeMon JUCHUILIMHE 3-5 1T.

12. CpeZ[CTBa aJjanTanui npemnoaaBaHus JUCHUIIIMHBI K HOTpeﬁ]—[OCTﬂM oﬁyqammnxm HHBAaJIMJI0B H JIMI C
OIrpaHUYCHHBLIMH BO3MOKHOCTAMMU 310POBbA

IIpn HeoOxomuMoCTH B 00pa30BAaTENbHOM NIPOIECCe MPHUMEHSIOTCS CIEAYIOIMIME METOAbl M TEXHOJOTHH,
obrerdaromniyie BOCOpUATHE HH(POPMAIMK OOYYArOIUMICS HHBAJIHIAMH U JIMLIAMHU C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU
3/I0pPOBBSI:

- CO37aHME TEKCTOBOW BEPCHM JIO00T0 HETEKCTOBOTO KOHTEHTA JUIi €ro BO3MOXKHOTO IIpeoOpa3oBaHUs B
aIbTepHAaTHBHBIE (POPMBI, YIOOHBIE IS PA3TMYHBIX ITOJIE30BATEICH;

- CO3JaHMe KOHTEHTa, KOTOPBIH MOXKHO MPEACTAaBUTh B PA3NUYHBIX BUAAX 0€3 MOTEepH NAaHHBIX WIH CTPYKTYPBHI,
MIPEeIyCMOTPETh BO3MOXKHOCTH MAacIITaOMpOBaHWS TEKCTa W M300pakeHHil 0e3 MOoTepH KadecTBa, IPerLyCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIIaBHATYPHI;

- CO3/1aHME BO3MOXKHOCTEH /1711 00yJaromuxcss BOCIPUHUMATE OJHY H Ty K€ HH(OPMAIHIO U3 PAa3HBIX HCTOYHHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HApyMIEHWAMHU CIyXa IMONydald HHOOPMAIMIO BH3YaJlbHO, C HApYIICHUSMH 3pPEHHS -
ayAnalbHO;



- TPUMCHEHHE TPOTPAMMHBIX CpEICTB, OOCCIIECUYMBAIOIIMNX BO3MOKHOCTH OCBOCHHS HABBIKOB W YMCHHH,
(bopMUPYEMBIX TUCHUILIMHON, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIE BHPTyalbHBIX Jlaboparopuii u
CUMYJISIIIMOHHBIX TEXHOJIOTHA;

- TpHMEHEHWE JWUCTAHI[MOHHBIX O00pPA30BATENBHBIX TEXHOJOTHH IS Tepefaud WH()OPMAIWH, OpTraHU3alnu
pa3UYHBIX (OPM HMHTEPAKTUBHON KOHTAaKTHOW paboThl 00YYaloIIerocs C MpernojaBaTeieM, B TOM 4YHCIE BeOMHAPOB,
KOTOpPBIE MOTYT OBITh HCIIOJB30BAHBI JJIs MPOBEACHHS BUPTYAIbHBIX JIEKIUH C BO3MOKHOCTHIO B3aUMOJEHCTBHUS BCEX
YYACTHUKOB JHUCTAHIIMOHHOTO OOYYEHUsl, MPOBEICHUS CEMUHAPOB, BBHICTYIUICHHUS C JOKJIaJaMU U 3aIlUThl BBIIOJTHEHHBIX
paboT, MPOBEICHUS] TPEHUHTOB, OPraHU3aI[HMK KOJUICKTUBHON paboTHI;

- MpUMEHEHHe JMCTAHI[MOHHBIX O00pa30BATENLHBIX TEXHONOTMH JJIsl OpraHu3anudu  (GOopM TEKymero u
MPOMEXYTOYHOTO KOHTPOJIS;

- yBEJIMYEHHE TMPOJOJDKUTEIBHOCTH CJaud OOydYarolm[MMCS HWHBAJIMIOM WJIH JIMIOM C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 37I0pPOBbsI JOPM MPOMENKYTOUHON aTTECTAIIMU MO0 OTHONMICHUIO K YCTAHOBIEHHOM MPOIOJIKUTEIHBHOCTH UX
ClIauu:

- MPOJOJDKUTENLHOCTU CAa4YM 3auéTa WM 9K3aMeHa, MPOBOJAMMOr0 B MUCbMEHHOW (opme, - He Oonee yem Ha 90
MHHYT;

- OPOJODKUTENILHOCTH MOJArOTOBKM OOYYaromIerocsi K OTBETY Ha 3a4éTe WIM K3aMeHe, MPOBOAUMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTENFHOCTH BBICTYIUICHHUSI 00YYArOIIEroCs MPH 3aIlliTe KYPCOBO# paboTHI - He 6ojiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B cootBeTcTBHH ¢ TpeboBanusMu @I'OC BO u yueOHBIM m1aHoM 10 Hampasienuto 44.04.01
«Ilemarormueckoe 0Opa3oBaHKHE» M MAarucTEpPCKoi mporpamme «VICKyCCTBEHHBIH MHTENJIEKT B IPOCKTHPOBAHUH ITH(POBOI
00pa3oBaTeNbHOM Cpebl meJaroray.
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1. CooTBeTCTBHE KOMIETCHIHIA IIAHNPYEMBIM pe3yJIbTaTaM 00y4eHHus M0 JUCHUILINHE (MOAYJII0)

Kon m HamvmenoBanme | IHAMKATOPBI noctizkennsi | OmeHOYHBIE CPeACTBA TeKyNero KOHTPOIs 1
KOMIeTeHIIHA KOMIeTeHIIHA s AaHHOH | NMPOMEKYTOYHOI aTTecTANHI
AMCHUILIHHBI
INK-1  Crnocoben 3HaTh npuHIunsl padotsl NLP-cuctem; | Tekymmii KOHTPO.Ib:
camMocTosATeNIbHO W B | OuOnmuorexkn u  QpeiimBopku (NLTK, | 4 cemecTp
KOMaHJIe ocBamBars | spaCy, Transformers, TensorFlow, | JlaBoparopHsie paboThI 10 TEeMam
mudpossie uHCTpyMeHTsI | PyTorch); amropurmer 1 metomasr NLP | Tema 1. OcHOBBI 00pabOTKH €CTECTBEHHOTO
Ha anmapaTHOM U | (TOKeHM3amus, CTeMMUHT, | s3bika (NLP)

IPOrpaMMHOM YPOBHE.

JIeMMaTH3alus, MAIlHHHOE W TIIyOoKOoe
oOyuenue s NLP).

YMeTh pa3pabaTbiBaTh U pa3BEpPTHIBATH

NLP-npunoxenus; paborath c
TEKCTOBBIMHU JaHHBIMA
(npemobpaboTkKa, aHau3,

BEKTOpHU3alus); 00ydaTh M OICHHBAThH
NLP-monenu; ucmnonas30Bath o0IavHbIE
mwiatdopmsl st NLP.

Bnaners HaBBIKAMU
nporpaMMupoBanuss Ha Python (wmm
JIpyTUX MOJIXOISAIINX SI3bIKAX);

HaBBIKAMH pabOTHI ¢ OMOIMOTEKaMHU |
¢petimBopkamu  juii NLP; HaBbiKamu
MOJArOTOBKH HaHHBIX st NLP-3amauq;
HaBBIKAMH OTJAJKA M ONTHUMH3ALUU
NLP-npuiioxeHu.

Tema 2. MamunHoe o0y4uenue s NLP
Tema 3. I'my6oxoe o0yuenue it NLP

IIpomexyTouHas aTTecTAIUS:
Bauem

IK-2  Cmocoben
MPOEKTHPOBAThH
UHPOPMAITUOHHO-
obpasoBaTebHOe
MPOCTPAaHCTBO HA OCHOBE
HCTIOb30BAHMUS
IUPPOBBIX
HHCTPYMEHTOB, B TOM
YHCIe WHCTPYMEHTOB U
CEpPBHCOB
HCKYCCTBEHHOTO
HUHTCIIJICKTA.

3HaTh [PUHLIUIOBL  IPOEKTHPOBAHUS
nH(OPMALOHHO-00pa30BaTeIbHBIX
cpen; IU(GPOBBIE HHCTPYMEHTHl |
IIAT(HOPMBI s CO3/1aHHs
00pa30BaTeNbHOTO KOHTEHTA; METOJBI
uHrerpauu NLP B 00pa3oBaTenbHbIH
IIpoLECC; METOJIbI OLIEHKH
3G PEeKTHBHOCTH U (POBBIX
00pa3oBaTeNbHBIX pecypcos,
1M POBBIX HHCTPYMEHTOB;
Bo3MOXHOCTH ~ MMU-TexHonmormit st
B3aMMOJEHUCTBUS; TPEHIbl LU(PPOBOTO
00pazoBaHus.

Vmerb IIPOEKTUPOBATH n
pa3pabaTbIBaTh HHPOPMAIMOHHO-
o0pa3zoBaTebHbIE pecypchl c
ucroigp3oBanneM NLP; co3gaBaTh
UHTEPAKTUBHBIC oOyuaromue
Marepuansl ¢ IpuMeHeHueM NLP-

TEXHOJIOIuil; uHTerpuponats NLP-
UHCTPYMEHTBI B  CYIIECTBYIOIIHE
o0pa3oBaTeIbHbIC TUIAT(OPMBI;
aHAIU3UPOBATh 3¢ PEKTUBHOCTD

III/I(prBI)IX HWHCTPYMECHTOB.

HaBbikaMu IpoeKTUPOBAHUS
T10JIb30BATENILCKUX UHTEP(EHCOB 11
00pa3oBaTesbHBIX PECYPCOB; HABBIKAMHU
paboThl C MHCTPYMEHTAMH JUIS
CO37aHMsI 00pa30BaTENbHOIO KOHTEHTA
(LMS, penaxropsl); HaBbIKaMH
paspabotku NLP-nipuoxxenuii nuis
00pa3oBaTesbHbIX 1IeIel; HABBIKAMH
OLICHKHU KadecTBa U 3PPEKTUBHOCTH
MHPOPMALTMOHHO-00pa30BaTEIbHBIX
pecypcoB.

Tekymuii KOHTPOJIb:

4 cemecTp

JlabopaTopHbie pabOTHI 1O TeMaM

Tema 1. OcHOBBI 00pabOTKH €CTECTBEHHOTO
s3bika (NLP)

Tema 2. Mamunnoe o0yuyenue aust NLP
Tema 3. I'myOokoe o0y4enue s NLP

I[MpomMe:xxyTouHasi aTTECTALIUSNA:
3auem




2. Kpurtepun onennBanus ¢(popMHPOBAHHOCTH KOMIeTEHIMIA

3aureHo He 3auTeHo
Beicokmii ypoBeHb | Cpeanuii ypoBeHb | Huskmii ypoBenb | Huxe IIOPOroBoOro
Komme | (0T/1M4HO) (xopouo) (YAOBJ1€TBOPUTEIbHO) | YPOBHS
TeHIHs (86-100 6a.;10B) (71-85 6ann10B) (56-70 6a110B) (Hey/10BJIETBOPUTEb
HO)
(0-55 6aJLI0B)

IK-1 3HaeT mpuHOUIb paboTel | 3HAET OCHOBHBIC | 3HaeT ornenbHble | He 3Haer npuHImmer
NLP-cucrem; npuHImnel  pabotel NLP- | mpunimns: pabotel | pa6oter  NLP-cuctem;
OuOIMOTEKN u | cucrem; Oubmmoreku u | NLP-cuctewm; OubIMOTEKN u
(bperMBOpKH (NLTK, | ¢peiimBopku (NLTK, | 6ubnuorekn u | ¢peiimBopku  (NLTK,
spaCy, Transformers, | spaCy, Transformers, | dpeiimBopkn  (NLTK, | spaCy,  Transformers,
TensorFlow,  PyTorch); | TensorFlow, PyTorch); | spaCy,  Transformers, | TensorFlow, PyTorch);
aNrOpuTMBl M MeToAbl | anroputmbl u Metonbl NLP | TensorFlow, PyTorch); | amropurmel u  MeTObI
NLP (ToxeHu3anus, | (TOKCHHM3AlUs, CTEMMUHT, | alropuT™Mbl u MeToabl | NLP (TOKEHHU3AIHS,
CTEeMMHUHT, neMMaruzanus, MamuHHoe | NLP (ToKeHM3aLus, | CTEMMHUHT,
JIeMMaTH3alus, u rirybokoe oOydeHHe Ul | CTEMMHHT, JeMMaTH3anus,
MamuHHOe ©  rayookoe | NLP). JeMMaTH3anusl, MallMHHOE U TIy0oKoe
oOyuenwue ast NLP). Homyckaer MallMHHOe U TIyOokoe | oOyuenue s NLP).

He3HaYUTeNbHbIEe OOk | 00yuenne s  NLP).
IPY OTBETE Ha HomyckaeT TUNUYHbBIE
TMIOCTABJICHHBIC BONIPOCHI. OLINOKH IIpHU OTBCTC Ha
TIOCTaBJICHHBIE
BOIPOCHI.
VYmeer paspabatbiBath u | YMmeeT paspabarbiBate u | YMmeeT paspabateiBath | He yMeer
pa3BepTHIBAThL NLP- | pa3BepTbIBaTh NLP- | u passeptbiBaTh NLP- | pa3pabareiBaTh "
MIPUJIOKEHUs; paboTaTh C | mpuioxeHusi; paboTaTte c | mpuioxeHus;; paboTaTh | pa3BepTHIBATh NLP-
TEKCTOBBIMH  JIaHHBIMH | TEKCTOBBIMH JAHHBIMH | C TEKCTOBBIMHU JaHHBIMH | NPHJIOKEHHS; paboTarh
(npenobpaboTka, ananus, | (mpemoOpaborka, aHamus, | (mpemoOpaboTka, C TEKCTOBBIMH JaHHBIMH
BekTopu3anus); oO0ydaTh | Bekropusalms); oOydaTh W | aHanu3, BekTopu3aius); | (mpemoOpabotka,
" OLICHUBATH NLP- | ouenuBate  NLP-mogenu; | oOydyaTb M OIEHMBATh | aHaJIM3, BEKTOpH3allMs);
MOJENH,  MCIOJB30BaTh | MCIOIL30BaTh oOmaunsie | NLP-momenn; o0yyaThb ¥ OLICHHBATh
oOnaynple  margopmsel | maardopmsl mis NLP. HCIIOJIb30BaTh NLP-monenu;
st NLP. Homnyckaer obnaunple TUIATQOPMEBI | HCIIOIB30BATh
He3HauuTeIbHbIE OOk | 171 NLP. oOyaunble  IIAT(HOPMEI
IIpU OTBETE Ha JlomyckaeT TUIIUYHBIE st NLP.
HOCTABJICHHBIE BOIPOCHI OLIMOKH IIPU OTBETE Ha
MOCTaBJICHHbIE
BOIPOCHI
Bnaneer naBbikamu Bnaneer naBbikamMu Bnaneer naBsikamMu He Bnaneer naBbikamu
MPOrpaMMHUPOBAHUS HA IIPOrpaMMUPOBAHUS HA IpOrpaMMUPOBAHUS HA IpOrpaMMUpPOBAHUS HA
Python (nnu apyrux Python (unu apyrux Python (unu apyrux Python (unu apyrux
TOAXOIAIINX S3bIKAX ); MOIXOJIAIINX SI3bIKAX); MOJXOSIINX S3bIKAX); MOJXOSIINX SA3bIKaX);
HaBBIKaMH PabOTHI ¢ HaBBIKaMH pabOTHI ¢ HaBBIKaMH pabOTHI ¢ HaBBIKaMH paboThI ¢
Ooubnmorexamu U Ooubimorexamu U Ooubimorexamu U OoubimorexamMu U
¢bperimBopkamu anst NLP; | dpeiimBopkamu st NLP; (bpeliMBOpKamMu ISt (periMBOpKamMHu IS
HaBbIKAMU MOATOTOBKU HaBBbIKaMH MIOATOTOBKHU NLP; HaBbikaMu NLP; naBbikamu
nanubix it NLP-3anauy; nanubix Juist NLP-3anay; IIOATOTOBKU JAHHBIX [IOATOTOBKHU JaHHBIX
HaBBIKaMH OTJAAKU U HaBBIKAMH OTJIAAKU U st NLP-3amau; st NLP-3amay;
onTumuzaiu NLP- onrumuzanuu NLP- HaBBIKaMU OTJAJKH U HaBBIKAMU OTJAJKH U
MPUIOKEHUH. npuioxenuit. Jlomyckaer ornrumu3anuu NLP- ornrumu3anuu NLP-
HE3HAYMTENILHBIE ONIMOKM | TIPHJIOKEHUH. TIPUJIOKEHHH.
NpH pElICHUN OTAENbHbIX | HOIyCKaeT THIIMYHbIE
3a/ad. OINOKY TPH PEIICHUN
OT/ICJIbHBIX 3a]1a4.

TIK-2 3Haer NpUHOUTB | 3HAeT OCHOBHBIE | 3Haer otaenbHble | He 3HaeT mnpuHIMIBI
MIPOCKTUPOBAHUA TIPUHOUTIIBI TNPUHIUTIIBL TMPOCKTUPOBAHUA
UHPOPMALUOHHO- MIPOEKTUPOBAHUS MIPOEKTHPOBAHUS “HPOPMALMOHHO-
o0pa3oBaTelbHBIX  cpel; | MHPOPMALMOHHO- UH(OPMAIOHHO- 00pa3oBaTeNbHBIX CPEX;
nuGpOBBIE UHCTPYMEHTHI | 0Opa3oBaTENbHBIX cpen; | obpasoBarenpHBIX cpex; | mMdpoOBbIE
u I1aT(HOPMEI st | 1udpoBble MHCTPYMEHTHl U | IH(pOBLIE MHCTPYMEHTBI u
CO3JIaHUsl w1aTGopMbl Ul CO3MAaHMS | MHCTPYMEHTHI n | maathopMbl JUIsSt




00pa3oBaTeILHOTO 00pa3zoBaTeIbHOrO m1aThopMbI Ui | co3maHus
KOHTEHTA,; METOJbl | KOHTCHTa; METOABI | CO3JaHHS 00pa30BaTENbHOIO
uaterparmn =~ NLP B | mHTerpamumn NLP B | oOpa3zoBaTenbHOTrO KOHTEHTA; METO/IbI
00pa3oBaTeIbHBIH oOpa3oBaTesbHBI NpoLecc; | KOHTEHTA; MeTonbl | uHTerpanun NLP B
MPOLIECC; METOBI OLEHKU | METOMABI ouneHku | mHterpaimu  NLP B | oOpa3oBaTenbHBbIA
3 PeKTUBHOCTH s dexTuBHOCTH LUPPOBBIX | 00pa3oBaTENbHbIH IPOIIECC; METObI
IUPPOBBIX 00pa3zoBaTeIbHBIX TpoIecc; MeTOoAbI | oueHkH 3ddekTuBHOCTH
00pa3zoBaTeIbHBIX pecypcos, udpoBbIX | oUeHKU 3PPEeKTUBHOCTH | HUPPOBBIX
pecypcos, UUPPOBBIX | MHCTPYMEHTOB; IUPPOBBIX 00pa3oBaTeIbHBIX
HMHCTPYMCHTOB, BO3MOXKHOCTH V- | obpa3zoBaTenbHEIX pecypcoB,  IU(POBBIX
BO3MOYXHOCTH HUU- | texnonoruit s | pecypcoB,  1MGPOBBIX | HHCTPYMEHTOB;
TEXHOJIOTHH JUISL | B3aMMOJCHCTBUS;  TPEHIB! | MHCTPYMEHTOB; BO3MOXKHOCTH nn-
B3aUMOJICHCTBUS; TPeHIBI | 1MppoBOro oOpazoBaHusl. BO3MOXHOCTH NU- | texuonoruii TUTSE
muppoBoro obpasoBanus. | Jlomyckaet TEXHOJIOTHH Ui | B3aMMOJEHCTBUS;
HE3HAYUTENBHBIE OMMOKK | B3aUMOJEHCTBUS, TPEHIBI nudposoro
[pHU OTBETE Ha TPEHIBI nudposoro | oOpasoBaHHS.
MIOCTABJIEHHBIE BOIPOCHI. 00pa3oBaHusL.
JlomyckaeT TUITUYHBIE
OLIMOKH IIPU OTBETE Ha
[IOCTaBJICHHbIE
BOIIPOCBI.
YMeeT NpoeKTUpoBaTh U | YMeEET MNpPOEKTHpOBaTh M | YMeeT npoekruposars | He yMeeT
paspabaTbIBaTh pa3pabaTbIBaTh u pa3pabaTbIBaTh | MPOEKTHPOBATH u
HHPOPMALHOHHO- HHPOPMALNOHHO- HHPOPMALNOHHO- pa3pabaTeIBaTh
oOpazoBarenbHbIE o0pa3oBaTeIbHBIC 00pa3oBaTeIbHBIC nH(pOpMaNNOHHO-
pecypchl ¢ | pecypchl ¢ | pecypchl ¢ | obpazoBaTenpHbIC
rcnons3oBanueM NLP; | ucnonb3oBanuem NLP; | ucnons3oBanuem NLP; | pecypch c
C03/1aBaTh CO3/1aBaTh UHTEPAKTHBHBIE | CO3/1aBaTh ncnonb3oBanueM NLP;
HHTEpPaKTUBHbIC o0ydaroliye MaTepHasibl C | MHTEpaKTHBHBIE co37aBaTh
oOyuJaromume MaTepHaibl | IPUMCHEHUEM NLP- | obOyuarorniue WHTEPAKTUBHBIE
¢ npumeHeHueM NLP- | texHonoruii; MaTepuabl ¢ | obyuaromue
TEXHOJIOTUl; HMHTETPUPOBATH NLP- | mpumenenuem  NLP- | marepuaisl c
uHTerpupoBate  NLP- | UHCTpyMEHTBI B | TexHONOrMii; npuMeHeHueM — NLP-
HMHCTPYMEHTBI B | CYILECTBYIOILHE unTerpuposatb NLP- | Texnonorwuii;
CyLIECTBYIOIINE o0pa3zoBaTebHbIE HWHCTPYMEHTBI B | mHTerpupoBars NLP-
oOpazoBarenbHbIE TIATHOPMBI; CYILIECTBYIOIIUE WHCTPYMEHTBI B
TIATGOPMBI; aHAIU3UPOBATh o0pa3zoBaTeIbHbIE CYLIECTBYIOILUE
aHaTU3UPOBATH 3¢ PEKTHBHOCTD m1aThOPMBL; 00pa3oBaTeIbHEIC
3¢ PEeKTUBHOCTH IU(POBBIX HHCTPYMEHTOB. | aHAJIM3UPOBAThH TIATPOPMBI;
1 QpoBBIX JHomyckaer 3¢ PEKTUBHOCTH aHAIU3UPOBATh
HHCTPYMEHTOB. HE3HAYUTebHbIC OMIMOKH | HU(POBBIX 3¢ PEeKTUBHOCTD
IPU PEIIEHUH OTJENbHBIX | MHCTPYMEHTOB. dpoBBIX
3a/1a4. JlommyckaeT TUITHYHBIE WHCTPYMEHTOB.

OLIMOKH IPU PEIIeHUN
OTJeJIBHBIX 33/au.

Bnageer HaBbIKaMu
MIPOEKTUPOBAHUSI
TI0JIb30BaTEIbCKUX
HHTEPEHCOB I
00pa30BaTEIbHBIX
pecypcoB; HaBBIKAMH
paboTsl ¢
WHCTPYMEHTaMH IS
CO3JIaHUs
00pazoBaTeILHOTO
koHTeHTa (LMS,
pemaKTOpHI); HABBIKAMH

Buapgeer HaBbIKaMu
HPOEKTHPOBAHHMS
MTOJTE30BATEIHCKIX
HHTEPPEHCOB I
00pa3oBaTeIbHBIX
pecypcoB; HaBBIKAMHU
paboTBI C MHCTPYMEHTaAMHU
JUISL CO3/1aHUS
00pa3oBaTeNLHOTO
koHTeHTa (LMS,
penaKTopHI); HABBIKAMH
paspabotku NLP-

Biiapeet HaBblkaMu
NPOEKTHPOBAHHUS
TIOJTb30BATEIECKUX
HHTEPPEHCOB I
00pa3oBaTeIBHBIX
pecypcoB; HaBBIKAMH
paboTsI ¢
WHCTPYMEHTaMH IS
CO3JJaHUs
00pa3oBaTeLHOTO
koHTeHTa (LMS,
penaKkTopsl);

He Bnaneer HaBbIkKaMu
NPOEKTHPOBAHUS
TI0JIb30BaTEIBCKUX
nHTEpHEHCoB IS
00pa3oBaTeIBHBIX
pecypcoB; HaBbIKaMH
paboTsI ¢
WHCTPYMEHTaMH JJIs
CO3JIaHuUs
00pa3oBaTeNLHOTO
koHTeHTa (LMS,
penaKkTopsl);

pa3paborku NLP- NIPWIOKEHUHN AJIs1 HaBBIKAMH pa3paboOTKH | HaBBIKaMHU pazpaboOTKH
TIPUJIOKEHUM TSt 00pa3oBaTeNbHBIX IIENCH; NLP-mpunoxxennit ayist | NLP-nipumnoxenuit mist
00pazoBaTenbHBIX HaBBIKAMH OLICHKH 00pa3oBaTeIbHBIX 00pa3oBaTeIbHBIX
LieNneii; HaBbIKaMu Ka4yecTBa U Liesneif; HaBbIKaMu LieNneif; HaBbIKaMu
OLIEHKH KauecTBa U 3¢ PeKTUBHOCTH OLICHKH KauecTBa U OLICHKH KauecTBa U

3¢ PEeKTUBHOCTH nH}opMannoHHoO- 3¢ PEeKTUBHOCTH 3¢ PeKTUBHOCTH




nHpopMannoHHO- 00pa3oBaTeIbHBIX nH}pOpMaNOHHO- nH(pOpPMaLMOHHO-
00pazoBaTeIbHBIX pecypcos. [lonyckaer 00pa3oBaTeIbHBIX 00pa3oBaTeIbHBIX
pecypcoB. He3Ha4YMTeNbHbIe oMOKH | pecypcoB. [lomyckaer pecypcoB.
IIPY PELICHUH OTACIBHBIX | TUIHWYHBIC OMIMOKA
3ajad. TIPU pEeLICHUH
OTJAEJBHBIX 337134,

3. Pacnpellenemle OIICHOK 3a (l)Ole)l TEKYLIEro KOHTPOJIA U NMPOMEKYTOYHYIO aTTECTAllUIO

4 cemectp

Texymuii KOHTPOJIb:

JlabopaTopusie paboTsI o TeMaM — 50 6aToB.

Tema 1. OcHOBBEI 00pabOTKH ecTecTBEeHHOTO s13b1Ka (NLP)
Tema 2. MamuaaOe 00yueHue aist NLP

Tewma 3. I'my6okoe oOyuenue s NLP

Uroro makcumaibHoe KoiandecTBo 0auios o bPC —50 6amwios.
IMpomexxkyTounas arrecranus — 3adet — 50 6asUIoB.

[MpomexyTouHass aTTecTanys MPOBOAMTCS IOCJIE 3aBEpUICHHMsS HW3yYCHUS MAUCHMIUIMHBI WM €€ 4YacTd B (opme,
ompeensieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOTPaMMbI C 1IEJBI0 OLEHUTh paboTy O0O0y4Yarolierocs, CTEleHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETECHIIHH.

[IpermoaBaTens, TPUHIMAIOIIINA 3a4eT 00eCIeUMBACT CIy4YaifHOE paclpe/ie]iCHHe BapHaHTOB 3a4ETHBIX 3aJaHUN MEXIY
00ydJaromuMHUCs C TIOMOIIbI0 OWJIETOB W/WIM C TIPHMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHIl, BIpaBe 3aJaBaTh
oOyJaroreMycst JOMOTHUTEIBHBIC BOTIPOCHL U TaBaTh JOMOTHUTENBHEIC 3aJaHHs IOMUMO TeX, KOTOPBIE YKa3aHbI B Oniere.
3adeT mpoBoauTCA MO OmeTaM. B kakmom Omiere 1Ba YCTHBIX WIIM IHCEMEHHBIX OTBETAa HA BOIIPOCHI.

1-#1 yCTHBIN WM TUCEMEHHBIN OTBET — 25 6aJioB.

2-11 yCTHBII WM MUCBMEHHBIN OTBET — 25 0aIoB.

Uroro 25+25=50 6amnios.

OO011ee KOJIMYECTBO OAJUIOB MO TUCIMILIMHE 32 TEKYIIUH KOHTPOJIb M MPOMEXKYTOUHYIO aTTecTalruo: 50+50=100 6aios.

CooTtBeTcTBUE 0AJIJIOB U OLICHOK:
Jlist 3agera:

56-100 — 3aureHo
0-55 — He 3auTeHo

4. OueHOYHBIE CPEICTBA, MOPSIAOK UX MPUMEHEHUs H KPUTEPUH OlleHHBaHUS
4.1. OueHoYHbIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHble padoTHI M0 TEMAM:

Tema 1. OcHOBBI 00pabOTKH ecTecTBEeHHOTO s3bIKa (NLP)

Tema 2. MamuaHOe 00yuenue a1 NLP

Tewma 3. I'mybokoe oOyuenue s NLP

4.1.1.1. llopsaaok npoBefAeHUs] U NPOLEIYPa OLlEHMBAHUS.

B aynuropuu, oCHAIEHHOI COOTBETCTBYIOIIMM 000PYIOBaHHEM, 00YYaIOIIHecs IPOBOAAT yueOHBIC SKCIIEPUMEHTHI
U TPCHUPYIOTCSl B NPHMEHEHHH PAKTHKO-OPHEHTUPOBAHHBIX TEXHOJOTHH. OLICHUBAIOTCS 3HAHHWE MaTepHana ¥ yMEHHE
NPUMEHSATH ero Ha MPaKTHKe, YMEHHUS M HABBIKHU IO paboTe ¢ 000pyJOBaHHEM B COOTBETCTBYIOLICH MpeIMeTHON 001IacTy.
4.1.1.2 Kpurepun O eHUBAHUS

43-50 GamioB CTaBUTCS €ClM OOOPYIOBaHME M METOABI HCIOJB30BaHbI MPaBHIBbHO. [IposiBICHA NPEBOCXOHAS
TeopeTnyeckasi MoaAroroBka. HeoOXoanMble HABBIKM W YMEHHUS TIONHOCTHIO OCBOCHBI. Pe3ynbrar mabopatopHON paboTsl
HIOJIHOCTBIO COOTBETCTBYET €€ LIeNIsIM.

36-42 GaoB CTABUTCSI, €CIIM 000PYJOBAHHE H METO/IBI HCIIONB30BAaHbI B OCHOBHOM MpaBmiIbHO. IIposiBieHa xopormast
TeopeTHyeckas NoAroToBka. Heo6xoanmble HABBIKM M YMEHUSI B OCHOBHOM OCBOCHBL. Pe3yipraT mabopaTopHOil paboTHI B
OCHOBHOM COOTBETCTBYET €€ LIEIISIM.

28-35 OamwioB cCTaBUTCS, ecid OOOpYMOBaHME W METOJbl HYaCTUYHO HCIIOJB30BaHbl NpaBuibHO. [IposiBieHa
yIOBJICTBOPUTENIbHAS TEOPETHUYECKash MOAroToBKa. HeoOXoauMmble HABBIKM M YMEHHs YaCTUYHO OCBOCHBI. Pe3ymbrar
nabopaTopHON pabOThl YACTHYHO COOTBETCTBYET €€ LICIISM.



0--27 OGamwmoB CcTaBUTCS, e€CIM OOOpPYHOBaHME W METOABI HCMOJB30BaHBI  HENpaBWIbHO. IIposiBieHa
HEYIOBJICTBOPHUTEIbHAS TEOPETHYCCKas MOAroTOBKa. HeoOXoaumble HABBHIKM W YMEHHS HE OCBOCHBI. Pesynbrar
a00paTOPHO# pabOTHI HE COOTBETCTBYET €€ LETISIM.
4.1.1.3. ConepsxaHne OLEHOYHOI'0 CPeACTBA

Tema 1. OcHOBBEI 00pabOTKH ecTeCTBEeHHOTO si3bIKa (NLP):

3aganue 1: Peanm3oBats mporpaMMy Iuist penoOpaboTKH TEKCTa, BKIIOYAIONIYI0 TOKCHU3AIHI0, CTEMMHUHT U
neMMmatun3anuio. [IpoTecTupoBaTh mporpaMMy Ha Pa3iIHIHBIX TEKCTaX.

3anmanwue 2: [IpoBecTn MOPQOTOTHIESCKHIA M CHHTAKCHYECKIH aHAIIN3 TPEAIOKCHHS. BEIIEUTh YacTH pedn U
CHUHTAaKCHYECKHE CBSI3U.

3aZ[aHI/Ie 3: Peanu3oBaTh nporpamMmy Ijid BEKTOpU3allMU TCKCTa ¢ UCIIOJIb30BaHUCM METOJa word2vec. BI/I3yaHI/ISI/Ip0BaTI>
TMOJIYUCHHBIC BEKTOPHI.

Tema 2. Mammnanoe oOyuenue ans NLP:

3amanue 1: PazpabortaTh KitaccudukaTop TEKCTOB Ha 0OcHOBe HanmBHOTO baifeca nin SVM. OneHHTh Ka4ecTBO
KIIacCH(UKAIIH.

3anmanue 2: Peann3oBaTh mporpamMmy I U3BIICUCHUS KIIFOUEBOH HH(QOpMAIH U3 TeKCTa (HampuMep, IMeHa, JaTkl,
OpraHu3aIum).

3ananue 3: [IpoBecTH KiacTepH3aliio TEKCTOB C UCIIOJIL30BAHHEM METOI0B MAIIMHHOTO 00y4ueHHs1. Buszyanusuposarsb
pe3yIbTaThl KJIaCTEPH3aIHH.

Tema 3. I'my6okoe obyuenue ans NLP:
3amanue 1: PazpabotaTh MomeNb IUIs aHAJI3a TOHATHPHOCTH TEKCTA HA OCHOBE PEKYPPEHTHBIX HeUpOHHBIX cetel (RNN).
3amanne 2: Co30aTh KIaCCUPHUKATOP TEKCTOB C UCHOIB30BaHUEM CBEPTOUHBIX HelipoHHBIX ceTeil (CNN).

3anmanue 3: Peann3oBaTh mporpamMmy st MAIIMHHOTO TIEPEBOa HA OCHOBE apXHUTEKTYPHI TpaHchopmepoB.4.2.
OueHoYHBIE CPeICTBA MPOMEXKYTOUHOM aTTecTanuu (3a4er)

4.2.1. ITopsinok NpoBeIeHUsI.

YCTHBIN WM MMCHMEHHBINM OTBET HA BOMPOC HAMPaBJICH HA MPOBEPKY TEOPETUUECKUX 3HAHUN IO KypCY AUCIIUIIITNHBIL.

4.2.1.2. Kputepuu oneHUBaHNS.
KaxpIif n3 AByX BOIPOCOB OILICHUBAETCSI MAaKCUMYM B 25 GaynoB

22-25 6anjioB cTaBUTCSH, €CJIH 00yIAIOIIHIACS:
B oTBere KauecTBEHHO pacKphUI cojepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSTHHHBIN
armapart. [IpogeMoHCTpUpOBaH BEICOKHH YpOBEHb NOHMMaHHMs Marepuaina. [IpeBocxoaHoe ymeHne (GpopMyanpoBaTh CBOM
MBICJIH, 00CY)KIATh TUCKYCCHOHHbIE TIOJIOKCHHSI.
18-21 6an10B CTABHUTCS, €CTU 00YIAIOIIHIACS:
OcHOBHBIE BONIPOCH TeMBI packpbll. CTPYKTypa OTBETa B LIEIOM a/IeKBaTHAa TeMe. XOPOIIO OCBOCH NMOHATUIHBII anmapar.
[TponeMOHCTPUPOBAaH XOPOIIMI ypOBEHb NMOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYJIHpPOBaTh CBOM MBICIIH,
00CykJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.
14-17 6an10B CTaBUTCS, €CJIM 00ydaroImiics:
Temy yactuuno packpsul. OTBeT ciab0 CTpyKTypupoBaH. I[IOHATHHHBIM anmapaT OCBOSH 4YacTU4HO. [loHWMaHwme
OTJIEJIBHBIX TTOJIOKEHUH M3 MaTepuaiia 1Mo TeMe. Y IOBIETBOPUTEIBHOE YMEHHE (POPMYyIHMpPOBATh CBOM MBICITH, OOCYXIaTh
JUCKYCCHOHHBIE MOJIOKEHHUSL.
0--13 6a/1710B cTaBUTCSH, €CJIM 00yJAIOLINTiCs:
Temy He packpbul. [ToHATHIHBIN anmapaT 0CBOEH HEYOBIETBOPUTENbHO. [loHMMaHne MaTepuaia pparMeHTapHOE HIIH
orcyTcTByeT. Heymenue popmMynmupoBaTh CBOM MBICITH, 00CYK/1aTh AUCKYCCHOHHBIE TTOJIOKEHUS
4.2.3. OueHo4Hble cpeaACTBA.

Bomnpocs! k 3auery:

4 cemecTp
1. Yro Takoe o6paboTka ectecTBeHHOTO s3bIKa (NLP) 11 KakOBBI €€ OCHOBHBIE TIETTH?

2. Kakne 3amaqn pemarorcs B oomacta NLP?
3. Uro Takoe TOKEHU3aLMs U KaKKe METOIbl TOKEHU3aluH BbI 3HaeTe?



4. B yeM pa3HuIla MeXy CTEMMHMHIOM U JeMMaTu3anueii? [Ipuseaure npumepsl.

5. Yrto Takoe CTOI-CJIOBa M KaK WX MCITOJIb30BAHUE BIHUSAET Ha 00paboOTKy TekcTa?
6. Kakune cymecTByIOT METOIBI BEKTOpU3AINH TeKcTa? ONHIIITE UX.

7. Kax paboraet metox Word2Vec u B uem ero mpenmymiecTBa?

8. Uro takoe TF-IDF u kak sTa Mmerpuka ucnonszyercs B NLP?

9. Kakne MeToIpI MamHHOTO 00Y9eHUs TPAUMEHSIOTCS I perieHuns 3a1ad NLP?

10.
11.
12.
13.
14.

15

18

OnummTe NpUHIUI paboTh HauBHOTO baiiecoBckoro kiaccugukaropa B kontekcre NLP.
Kaxk pabotaet MeTo/] onopHbIX BEKTOPOB (SVM) NpUMEHHUTENBHO K TEKCTOBBIM JaHHBIM?
Yro Takoe pexyppeHTHbIe HelipoHHble ceTi (RNN) n kak onn ucnonsytoress B NLP?
Onummte npuaiun padotsl LSTM n GRU cereii.

Jnst kakux 3anad NLP ucnonb3yrorces cBepTounbie HeiipoHHble ceTr (CNN)?

. Uto Takoe TpaHC(HOPMEPHI M B U€M UX IPEUMYILIECTBO MEPET APYTHUMH apXUTEKTypaMH HEHPOHHBIX ceTei?
16.
17.

Uro takoe BERT u kak oH ncmons3yercs s perieHus 3agaq NLP?
Kakne MeTpuKy HCTIOIB3YIOTCS I OIICHKH KaduecTBa Moaeneid NLP (Tounocts, momHoTa, F-Mepa)?

. Kakne onbmmoreku u ¢pperimBopkn (NLTK, spaCy, Transformers) ncnons3ytorcs miast padotst ¢ NLP B Python?
19.
20.

Uro Takoe n3BIcUeHHE NMEHOBaHHEIX cymmHocTeil (NER) u xak oHO paboraet?
IIpusenure npumeps! npumeHeHuss NLP B peasibHBIX 3a/1a4ax (4aT-00ThI, MAIIMHHBIN IEPEBO, aHAJIN3 TOHAJIBHOCTH).



Tpunooicenue 2
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1. Pomsun, C. U. MammHaHOE O0y4eHHE: METa’BPUCTHKH Anu((epeHINaTbHO-BEKTOPHOTO IBIDKEHHUS @ ydeOHOe
nocobue / C. . Pom3un, O. H. Pomsuna. - Uebokcapsr : Cpenma, 2024. - 140 c. - ISBN 978-5-907830-17-2. - TekcrT :
anekrponnsii. - URL: https://znanium.ru/catalog/product/2171753 (marta oopamenus: 15.05.2026)
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3. Bummnesckuit, B. M. Teopus ouepeneit m MammHHOe OOydeHue : MoHorpadwms / B.M. Bummesckwii, [I.B.
Edpocurnn. — Mocksa : UHOPA-M, 2026. — 370 c. : mwn1. — (Hayunas mbicis). - ISBN 978-5-16-020572-4. - Tekcr :
anektpouHbIit. - URL: https://znanium.ru/catalog/product/2204580 (narta obpamenust: 15.05.2026). — Pexum poctyna: mo
TOJIITUCKE .

4. Mapkyc, I'. HckycctBennsnii wuHTEeInekT: [lepesarpyska. Kak co3mate MammmMHHBIA pa3yM, KOTOPOMY
JIEHCTBUTENTFHO MOXKHO JOBEPATSH : IpakTHUeckoe pykoBoacTeo / I'. Mapkyc, 3. [IaBuc. - Mocksa : AnsrmHa [TPO, 2021. -
300 c. - ISBN 978-5-907394-93-3. - Tekcr : anmektponnsiit. - URL: https://znanium.ru/catalog/product/1905852 (mata
obpamienus: 15.05.2026).

5. McKkycCTBeHHBIH MHTEIJIEKT B 00pa30BaHMM: BO3MOXXHOCTH, METOJBI M PEKOMEHAINH IS TIearoros : y4eOHo-
npakTudeckoe nocoodue / nox pea. C. O. Kpamapoa. — Mocksa : PUOP : UH®PA-M, 2026. — 99 c. — (Hayka u
npaktuka). - ISBN 978-5-369-01968-9. - Tekcr : anmekrponnsiii. - URL: https://znanium.ru/catalog/product/2173231 (nata
obpammenus: 15.05.2026). — Pexxum 1ocTyma: 1o MO IHUCKE.
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Tpunoowcenue 3

K paboueti npoepamme OUCYUNTUHBL (MOOYJis)
51.B.J[B.05.02 IIpoexmuposanue cucmem 06pabomxu
ecmecmeeHHO20 sI3bIKA

Hepeqeﬂb l/IH(l)OpMaIIPIOHHbIX TeXHOJIOFHﬁ, HCHOJb3YyEMBIX 1JI1 OCBOCHUS TUCHUIIJTHHBI (MO)]yJIﬂ), BRJIIOYasd
nepevIeHb NMPpOrpamMmmMHoOro odecrevyeHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasnenue noarorosku: 44.04.01 - [egarornyeckoe obpasoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIM HHTSILICKT B IPOSKTUPOBAHUH ITU(PPOBOI 00pa30BaTeNbHON CPEIIbI ITeaarora
Kpamudukamnms BBITyCKHIKA: MarkCTP

®dopma o0ydeHus: OUHOS

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOyueHus no oOpa3oBarensHOM mporpamme: 2026

OcBoeHHE AMCHMIUIMHBI (MOJYJS) TPEIIoJIaraeT HCIOJIb30BaHUE CIIEIYIONIET0 MPOrPaMMHOTO OOECHEeYeHUs U
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:
NLTK nnst oOy4yenust u sxcrniepumenTtoB; spaCy s Bbicokol mpousBomurensHocTH; Transformers (Hugging Face) ms
Joctyna K npenoOydeHHbIM MogessiM; Gensim st Tematudeckoro moxenuposanust; CoreNLP (Stanford) xak mornHblii
Habop unctpymeHtoB (Java/API); obnaunsie cepBuce Google

DnekTponHas oudauoteunas cuctema «ZNANIUM.COM»

OnektpoHHast oubimoTeyHas cucrema MznarenscrBa «JlaHbp»

OnektpoHHast oubimoTeyHas cucteMa « KOHCYJIbTaHT CTyAEHTa»



