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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

Hens mucuumiamabl «OO0paboTKa E€CTECTBEHHOTO S3bIKa» B OCBOCHUU
MPUHITUIIOB HMHTEJUICKTYaJIbHOTO aHaiM3a TEKCTa B CHUCTEMaxX MAaIIMHHOTO
00yueHus.

3amaun JUCIUILINHEL:

- (opmMHupOBaHME 3HAHWN O KOMIIBIOTEPHOW JIMHTBUCTHKE, CIOCO0ax
peaBapuTeIbHON 00pabOTKM M TpeoOpa3oBaHUs fA3bIKA, OMPENEICHUU CBS3U
MEXAY CJIOBaMH, OCTPOCHUM MoOJIeel KiacCu(pUKaIlMu TEKCTa U apXUTEKTypax
HEHUPOHHBIX ceTel /st 00pabOTKHU TEKCTOB Ha €CTECTBEHHOM SI3BIKE;

- (dopMmupoBaHHe y OOyYaroIIMXCs HaBBIKOB PabOThl C COBPEMEHHBIMHU
OMOIMOTeKaMHU MHTEIUICKTYAJIbHOTO aHaliu3a U 00pa0OTKU €CTECTBEHHOIO SI3bIKA
PyTorch, TensorFlow si3pika nmporpamMmmupoBanus Python.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenb ¢GopmMupyeMbIX pe3yJbTaTOB OCBOCHUS  00pa30BaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-3 - Cnoco0OeH cnpoeKTHpoBaTh, pa3paboTaTh, OOy4YWUTh, OLICHUTH U
pPa3BepHYTh MOJIETM HMCKYCCTBEHHOTO MHTEIJIEKTa B  COOTBETCTBUU C
MetoaoJiorueir MLOps.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

YMmern:

- MPOBOJIUTH aBTOMA3UTU3POBAHHYIO 00Pa0OTKY €CTBECTBEHHOTO SI3bIKA;

- TPEACTaBIATh TEKCTOBYI0 HMH(GOPMAIMI0 B BEKTOPHON IJIOCKOCTH
IMpCaACTaBJICHUSA CJI0OB U CBA3aHHBIX BBIpa)KeHHﬁ;

- OLICHUBATh U HOpMaJ'II/ISI/IPOBaTB paSMepHOCTB BeKTOPHOI‘O OTO6pa)K€HI/I$I
CJIOB U CBA3AaHHBIX BBIpa)KeHHﬁ;

3HaTh:

- MPUHITUIIBI TEKCTOBOM KJIacCU(HUKAIINH;

- THIIBI, 3a7Ja91 M1 OCOOCHHOCTH ITOCTPOCHUS PA3IMUHBIX HEHPOHHBIX CETEH;

- OTJIMYMTENbHBIE OCOOCHHOCTH 3ajad KIacCH(HUKAIHUKM JUIS MAIIMHHOTO
MepeBOoa 1 M3BJICUCHUS KITIOUEBBIX CJIOB.

Baangern:
- HABBIKOM MpEaABaApPUTEIBLHON 00paOOTKM M TOCTPOCHHS CEMAaHTHYECKHUX
CBSI3€M MEXKY CJIOBaMU;



- HAaBBIKOM IOCTPOEHHUsI PEKYPPEHTHBIX HEHWPOHHBIX CETEH I aHAJIN3a
TEKCTa Ha €CTECTBEHHOM SA3BIKE;

- HaBBIKOM MHTETPUPOBAHMSI U Pa3BEPTHIBaHUS Cpeabl pa3pabOTKu U
oOyueHHUs1 MOJENM MCKYCCTBEHHOI'O MHTEJUIEKTa Ul aHajlu3a TeKCcTa Ha
€CTECTBEHHOM SI3BIKE.

3. O0beM AUCIUIUIUHBI (MOIYIIS).
3.1. O6mias Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  [ENarorM4yecKUMH  paboTHHMKaMU W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTeIbHONU MPOTPpaMMbI Ha MHBIX YCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmaectBo yacoB

Tun y4eOHbIX 3aHSTHIT
Bcero | Cemectp Ne3

KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 32 32
B tom uucne:

3aHATHS JEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O6beM muCHUIUIMHBI (MOIYJisA) B (OpMEe CaMOCTOSITENIbHOW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TpPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiiser 112 akageMuyeckux yaca (0B).

3.4. Ilpu 0Oy4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peasii30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaromuxcs, a Takxke B hopme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAArorHuecCKuMu pabOTHUKaMHU U (WIJIH)
JUIIaMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

O0paboTka ecTECTBEHHOTO sI3bIKa. ECTECTBEHHBIN S3bIK KaK JIaHHBIC.

PaccMarpuBaeMBble BOIIPOCHL:

- nonsitue NLP (natural language processing) 1 ero OCHOBHBIC 3a/iauM: KIacCH(DUKALINS, MAIIMHHBIHA
HepeBo/I, H3BieueHue kmoueBbix cioB (NER), nHbOpMAaIMOHHBIH TOUCK, H3BIICYCHHE HH(POPMALIUH;

- CJIO’KHOCTHU KOMITBIOTEPHOIT 00pabOTKH eCTBETCTBEHHOT'O SI3BIKA;

- IPU3HAKHY SI3bIKA: TMHIBUCTHYCCKHE, KOHTEKCTHBIC M CTPYKTYpPHBIE;

- IpeBapHTeIbHas 00paboTKa TeKCTa: CErMEHTALNs, JICKCeMU3aLisl, MApKUPOBKA YacTeil peuu, aHaIH3
HaCTPOECHMUIA;

- mpeoOpa3oBaHUe TEKCTA: CIOBOM3MEHEHHE U JIeMMaTu3amus, opdorpaduaeckas KOppEeKIHs.

TexcToBas KiacCHU(pHUKAIIHSL.
PaccMarpuBaeMble BOIIPOCHL:

- HHBEPTUPOBAHHBII HHIEKC;

- (hparMEHTHOE UHJEKCUPOBAHUE: N-TPAMMBI.

BCKTOpI/ISaHI/Iﬂ TCKCTA.

PaccmarpuBaeMble BOIIPOCHL:

- MOCTPOEHIE BEKTOPHOTO Habopa cioB: OpicTpoe koauposanne (One-Hot Encoding), BemecTBeHHBIC
BEKTOPBI;

- METOJBI «MetKa ciioBy: Bag of Words(BoW), Continuous Bag of Words (CBow), Deep CBow;

- Mozenb ckun-rpamum (Skip Gram);

- ctatuctuueckue Mepbl: yactota cioa (TF), TF/IDF;

- ceMaHTH4ecKkue BioxeHus: (amOenaunrn): Word2Vec u GloVe oubnuorexwy;

PexyppeHTHBIE HelpoceTH.

PaccmarpuBaemble BOIIPOCHL:

- pexypentHsbie HelipoceTn (RNN) 1 ocobeHHOCTH ee (yHKINOHUPOBAHHS,
- IByHanpaBJieHHble U MHOTOocoiHbIe RNN.

I'enepatuBHBIE peKYppPEHTHBIE HEUPOCETH.
PaccmaTpuBaemble BOTIPOCH:
- FEHEPALUs U CO3/IaHUE TEKCTAa HEMPOHHOM CEThIO;
- TpaHC(hOpPMEPHBIE MOJIEIIH.

MamuHHBIN MEpeBOJ KakK OHa U3 3a1a4 O6pa6OTKI/I CCTCCTBCHHOI'O sA3bIKA.
PaccmarpuBaemble BOIPOCHL:

- MAIIMHHBIN I€peBO] Ha 0a3e JIMHTBUCTUYECKUX MPABUIT;

- CTaTUCTUYECKUH MAIIMHHBIA TIEpEeBO;

- HEPOHHBINM MaIlIUHHBIN IEPEBOJ,.

H3BiedeHne KIIOYEBEIX CIIOB KaK OJIHa U3 3a1a4 O6pa6OTKI/I C€CTECTBCHHOI'O A3bIKA.
PaccmarpuBaemble BOIIPOCHI:

- MOCTPOEHHE TOKEHOB M CIIOBapH MMEHHOBAaHHBIX TOKEHOB (gazetteers);

- MOJENH KJIacCH()UKAIMU TOKEHOB: OHTOJIOTHUYECKAst HHKEHEPUsI U ITyOoKoe 00ydeHHe.

ABTOMaTHUECKas 06pa60TKa SA3BIKA.

PaccmarpuBaeMbie BOIIPOCHL:

- IpeoOpa3oBaHue ayAn0 B TEKCT U 00paTHOE BOCIPOM3BEICHHE;

- IpeBapuTebHas 00paboTKa TeKCTa;

- TPaMMAaTHYECKHE MO/JICTIH PYCCKOTO SI3bIKa B KOHTEKCTa aBTOMAaTHYECKOH 00paboTKH.

- KOTHUTUBHBIE CepBUCHI [T paboThl ¢ s3bikoM: Google Natural Language, Azure Cognitive Services,
TextRazor, AssemblyAl, Dandelion, Allganize.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

1 |Knaccuduxanus Texcra.

B pesynbTate BHIOIHEHHS Ta00PATOPHBIX paOOT CTYNICHT IT0JIy4aeT HaBBIKU pa3/iesICHHs] TEKCTOBBIX
JIAaHHBIX Ha 33JIaHHbIE KJ1acchl Kateropuii ¢ nomorupto oudiurex PyTorch u TensorFlow si3bika
nporpammuposanust Python.

2 CeFMeHTaHI/IH TEKCTAa. BCKTOpI/ISaHI/IH TCEKCTA.

B pesynbTaTe BBIIOIHEHHS 1a00PATOPHEIX PabOT CTYACHT IOydaeT HaBbIKH BBIIEICHNUS CBSI3aHHBIX CIIOB
(ToxeHOB) Ha HAOOTE TEKCTOBBIX JAHHHIX C oMoIkio 6ubmmtek PyTorch u TensorFlow s3pika
nporpammupoBanus Python. A Taxke HaBBIKM OCTPOEHHS CIOBAapsS TOKCHOB M3 HA0Opa TEKCTOBBIX
JaHHBIX ¢ oMotk oubmurek PyTorch  TensorFlow si3pika mporpamMmmupoBanms Python.

3 (DparMeHTHOG HHJACKCUPOBAHUE TCKCTA.

B pesynbraTe BHIMONHEHHS Ja00PATOPHBIX paObOT CTYACHT MOJIYYaeT HABBIKU BBIJCICHUS CBA3aHHBIX

BBIP@XKCHUI, COCTOSIINX U3 JIBYX, TPEX U N-CIIOB, ()parMEHTUPOBAHHOTO HAOOPa TEKCTOBBIX JAHHBIX C
nomotupto oubaurek PyTorch u TensorFlow si3pika nporpamMmupoBanust Python.

4 |Pacuer BexkTopoB BoW Tekcra.

B pesynbTaTe BBIIOIHEHMS Ta00PATOPHBIX PAOOT CTYACHT MOJTy4YaeT HABBIKA YMEHBIICHUS Pa3MEPHOCTH
BEKTOPHOT'0 OTOOPayKCHHS CIIOBapsl Yepe3 MOCTPOSHUE BEKTOPHBIX NpecTasieHuit Bow, CBow n
DeepCBow ¢ momomsto 6ubmutex PyTorch u TensorFlow si3pika mporpamMmmupoBanmst Python.

5 |Pacder 4yacToThI CI0B M pa3 TEKCTA.

B pe3ynbraTe BBINOIHEHUS T1a00PaTOPHBIX pabOT CTYJEHT MOTy4aeT HABBIKU B3BELICHHOI'O YMCHBIICHUS

Pa3MEpPHOCTH BEKTOPHOTO OTOOPAXKEHHUS CI0BAps C yI€TOM YaCTOTHO Beca IS Pa3HbIX CJIOB C OMOIIBIO
oubmurex PyTorch u Scikit Learn, Keras si3p1ka nporpammupoBanus Python.

6 |CeMaHTUYCCKUE BIIOKCHHS.

B PE3YIbTATC BBINIOJTHECHHUSA J'Ia60paT0pHBIX pa60T CTYACHT NOJYy4a€T HaBbIKU UCIIOJIb30BAHUS BCTPAUBAHUS
CJIOB ISl YMEHBIICHUA Pa3MEPHOCTH BEKTOPOB MO3MIUOHHOTO MPEACTABIICHNUA € ITIOMOIIBIO OnobIUTEK
Word2Vec wmu GloVe s3pika mporpammupoBanus Python.

7 |Wcnosnb30BaHNE PEeKYypPEHTHBIX HEMPOHHBIX CETeH.

B pe3ysbTare BBIIOIHEHHUS JIAOOPATOPHBIX PAOOT CTYACHT MMOJIy4aeT HABBIKK UCIIOJIb30BAHHSI

PEKYPPEHTHBIX HEHPOHHBIX CeTel JUIsl aHann3a TekcTa ¢ nomouibto oudaurex PyTorch u TensorFlow
A3bIKa nporpammupoBanus Python.

8 |Mcmonb30BaHNE PEKypPEHTHBIX HEHPOHHBIX CETEH.

B pesynbTate BRITIOTHEHHS JTJA0OPATOPHBIX PAOOT CTYAEHT HOTydaeT HABBIKN MCIOIB30BaHUS
PEKYPPEHTHBIX HEUPOHHBIX CeTel I CO3AaHus TeKcTa ¢ moMolbio oudimtek PyTorch u TensorFlow
A3bIKa nporpamMMuposanus Python.

4.3. CamocrosiTenbHas padboTa 00y4Jarommuxcs.

No o
Bun camocrosTensHO# paboTh
/o
1 |U3yueHue peKOMEHIOBAHHOM JIUTEPATYPHI.
2 |[ToaroroBka K 1a0OPaTOPHBIM pabOTaM.
3 [ToaroroBka k MPOMEKYTOUHOM aTTeCTALNH.
4 | TloaroToBKa K TEKYyIIEMY KOHTPOJTIO.

5. TlepedyeHp wW3gaHUH, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU
OCBOCHUU JUCHUIUIMHBI (MOIYJIA).



bubnuorpaduyeckoe
OIHCaHue

Mecto nocryna

benmxamun
benrdoprt.
[IpuknagHoit anamus
TEKCTOBBIX JaHHBIX
Ha Python.
MammwuaHOE 00y4YeHue
U CO3/JIaHue
IIPUIIOKEHU N
00paboTku
€CTECTBEHHOTO
s3bIka. — CaHKT-
[TetepOypr: ITurep,
2021. - 368 c. —
ISBN 978-5-4461-
1153-4. — Tekcr :
AIEKTPOHHBIN

https://lib.tau-edu.kz/ru_RU/prikladnoj-analiz-tekstovyx-dannyx-na-
pythonbengfort-b-2/ (nata o6pamienns: 11.04.2025)

Jleita Xo06coH.
O6paboTtka
€CTECTBEHHOT'O SI3bIKa
B JieicTBUMU. - CaHKT-
[TerepOypr : ITutep,
2021.- 576 c. - ISBN
978-5-4461-1371-2.

https://lab314.brsu.by/kmp-lite/kmp2/2019/sum/NLP-
BOOK/NLP%20%D0%9A%D0%9D%D0%98%D0%93%D0%90.pdf
(mata obpamenns: 11.04.2025)

l"adapos, ©. M.
Heitponnsie cetu B
PyTorch : yuebnoe
nocobue / ®. M.
I"acpapos, A. .
I'mnem3sHOB. -
Kasansb : Kazanckuit
dbenepanbHbIT
yHUBepcuTeT, 2024. -
106 c. - Teker :
JJIEKTPOHHBIN

https://znanium.ru/catalog/product/2173433 (nara oOpamieHus:
11.04.2025)

I'anerenapa, T.
O6paboTtka
€CTECTBEHHOTIO SI3bIKa
¢ TensorFlow :
pykoBozactso / T.
I"anerenapa ; nepeBon
¢ anrymiickoro B. C.
SuenkoBa. —
Mockaa : JIMK

https://e.lanbook.com/book/140584 (nara odpamenus: 11.04.2025)




[Tpecc, 2020. — 382
c.— ISBN 978-5-
97060-756-5. —
Tekcr : 37eKTpOHHBIN
5 ["onbaoepr, 1. https://e.lanbook.com/book/131704 (mara obpamenwus: 11.04.2025)
Heu?pocereBbie

METO/Ibl B 00paboTKe
€CTECTBEHHOTIO SI3bIKa
: pykoBosctBo / M.
[onpadepr ; mepeBoa
¢ aHrimiickoro A. A.
CnuHKMHA. —
Mockea : JIMK
ITpecc, 2019. — 282
c. — ISBN 978-5-
97060-754-1. —
Teker : 37IeKTpOHHBIN
6 Mursxkos, E. C. https://e.lanbook.com/book/450827 (nara oopamenus: 11.04.2025)
NckyccTBeHHBIN

HUHTEIUICKT U
MalIMHHOE 00y4YeHHe
: yueOHOe Tocodue
st By30B / E. C.
Murtskos, A. T'.
IIImenesa, A. U.
Jlagemna. — CaHKT-
[TerepOypr : Jlans,
2025. — 252 ¢c. —
ISBN 978-5-507-
51465-6. — Texkcr :
JJIEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS TIPH
OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

DneKkTpoHHO-OMbMMoTeyHas cucrema HaydHo-TexHMUYECKOW OHOIMOTEeKH
PYT(MUNUT) (http://library.miit.ru/)

DNEeKTPOHHO-OMOIMOTeYHAs cucTema U371aTEeNIbCTBA «JlaHby
(http://e.lanbook.com/)

DeKTpOHHO-0MOMoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

DnexkTpoHHas JAOKYMEHTAlMsl MO KOTHUTHBHBIM cepBucamM B MS Azure
(https://learn.microsoft.com/ru-ru/azure/cognitive-services/cognitive-services-
and-machine-learning)



7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PacCHpOCTPaHSIEMOIo
IPOrpaMMHOr0 OOecreyeHusi, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHMSI TIUCUUTLTUHBI (MOYJIs).

[TpuxnagHoe mporpaMMHOE OOecTieueHue

Bbpayzep Microsoft Internet Explorer unu ero anayioru

[Taket opucubix nporpamm Microsoft Office unu ero ananoru
Cpena pazpadotku PyCharm Community Edition

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW it
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILIMHE (MOIYIIIO).

VueOHbIe AyIUuTOpuHn i1 IIPOBCACHUA y‘I€6HBIX SaHHTHﬁ, OCHAIIICHHBIC
KOMHBI-OTGpHOﬁ TEXHUKOM U Ha60paMI/I ACMOHCTPAIMOHHOI'O O60py,ZIOBaHI/IH.

I[JIH IMPAKTHYCCKUX 3aHATUN — HaJIA4ue IICPCOHAJIBHBIX KOMIIBIOTCPOB
BBIYHCJINTCIBHOI'O KJIacca.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auer B 3 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OreHOYHbIE MaTepUaIbl, TPUMEHSIEMbIE TIPH TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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