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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hens mucuumuuael  «OOpabOTKa €CTECTBEHHOTO SI3bIKa» B OCBOCHUHU
NPUHIIMIIOB HMHTEJUIEKTYaJIbHOIO aHaliu3a TEKCTa B CHCTeMaxX MAaIIMHHOTO
oOy4eHus.

3agauu JUCLUIIINHBL

- (opMupoBaHME 3HAHUM O KOMIIBIOTEPHON JIMHTBUCTUKE, CIOCO0ax
npeaBapuTeabHON 00pabOTKM W TpeoOpa3oBaHUs SA3bIKA, OMPEICICHUM CBS3U
MEXy CJIOBaMH, IMMOCTPOCHUHU MOJENel KiacCu(pUKaIMi TEKCTa U apXUTEKTypax
HEHPOHHBIX CeTe M1l 00pabOTKH TEKCTOB Ha €CTECTBEHHOM SI3bIKE;

- (¢opMupoBaHUE y O0O0yYarOUUXCsl HABBIKOB pabOThl C COBPEMEHHBIMU
OnOITMOTeKaMU WHTEJUICKTYaIbHOTO aHaln3a U 00pabOTKH €CTECTBEHHOTO SI3bIKa
PyTorch, TensorFlow si3pika mporpammupoBanus Python.

2. [Inanupyemsble pe3ysbTaTbl OOy4YEeHHS 10 JUCIHUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpPyEeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

IIK-3 - CnocoGeH cnpoeKkThpoBaTh, pa3paboTaTh, OOy4YUTh, OLIEHUTHh U
pa3BepHYTh MOJEIM HCKYCCTBEHHOTO WHTEIUICKTa B  COOTBETCTBHH  C
Metoaoaorueid MLOps.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

YmMmeTh:

- MPOBOJIUTH aBTOMA3UTU3POBAHHYIO 00PA0OTKY €CTBECTBEHHOTIO SI3bIKA;

- TPEACTaBIATh TEKCTOBYIO UWH(OpMalMiO B BEKTOPHOW IUIOCKOCTH
MPEJICTABJICHUS CJIOB Y CBA3aHHBIX BBIPAKCHUN;

- OLICHMBATh WU HOPMAJIM3UPOBATh Pa3MEPHOCTh BEKTOPHOI'O OTOOPAKCHMS
CJIOB M CBSI3aHHBIX BBIPAKCHU;

3HaTDb:

- PUHIIUIIBI TEKCTOBOM KJIacCU(UKAIINU;

- TUTIBI, 331a491 U OCOOEHHOCTH MTOCTPOCHUS Pa3IMYHbIX HEHPOHHBIX CETEH;

- OTJIMYMTENIbHbIE OCOOCHHOCTH 3a7a4 KJIacCU(UKAIUUA IS MAIIUHHOTO
MepeBo/ia U U3BJICUCHUS KIIFOUEBBIX CJIOB.

Baanern:
- HaBBIKOM TpeABapUTEIbHONH 00pabOTKM M TOCTPOEHHUS CEMaHTHYECKUX
CBA3EH MEK]y CIIOBaMU;



- HAaBBIKOM IIOCTPOEHHUs PEKYPPEHTHBIX HEHWPOHHBIX CETEH IS aHAIn3a
TEKCTa HA ECTECTBEHHOM SI3BIKE;

- HABBIKOM MHTETPUPOBAHMS W PA3BEPTHIBAHMS CpeAbl pa3pabOTKU H
oOyueHusi MOJEIM MCKYCCTBEHHOI'O MHTEUIEKTa JJI1 aHajlin3a TeKCTa Ha
€CTECTBEHHOM S3BbIKE.

3. O0beM TUCHMIUIAHBI (MO JIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO0miast TPyIHOEMKOCTh AUCIUIUIMHBI (MOIyJs) coctaBiser 4 3.e. (144
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QoOpMe KOHTAKTHOM paboThI
oOyyaromuxcsi €  MEJarorM4yecKUMH  paboTHMKaMW W (WIM)  JUIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnaectBo wacon

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETO): 32 32
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 16 16
3aHsATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O0beM UCHUIUIIMHBI (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCA C
MearoruaeckKuMu paboTHUKAMU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTeapbHON TPOrpaMMbl HA HWHBIX YCIOBHUSX, TIPU MPOBEICHHUH
MIPOMEKYTOUHOM aTTecTallu cocTapisier 112 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHHNH IO HHIUBUIYaIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl OO0YydYaIOIMUXCS C MEAArOorH4ecKuMU pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIlii 00pa30BaTEIHbHOM MTPOTrPAaMMBbI HA HHBIX
YCIIOBHSIX, TIPH MPOBEICHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T

1 |OGpaboTka ecTeCTBEHHOTO s3bIKa. ECTeCTBEHHBIN S3BIK KaK TaHHBIC.
PaccmatpuBaeMble BOIIPOCHL:
- morstue NLP (natural language processing) u ero OCHOBHBIC 33a[ja9i: KITACCHU(UKAIINS, MATIHHHBINA
nepeBoy, u3BneueHne kioueBsix cioB (NER), nH(bopMalmoHHbIN TOKCK, H3BJIeUeHNE HHPOPMAIIHH;
- CJIOKHOCTH KOMIBIOTEPHOH 00paOOTKH €CTBETCTBEHHOTO SI3BIKA;
- IPU3HAKH S3bIKA: JINHTBUCTHUECKHE, KOHTEKCTHBIC H CTPYKTYPHBIE;
- IpeiBapuTeNbHas 00padoTKa TEKCTa: CerMeHTalHs, JIEKCEMH3allusl, MApKUPOBKA YacTel peun, aHau3
HAaCTPOEHUH;
- mpeoOpa3oBaHue TEKCTA: CIOBOM3MEHEHHUE U JIeMMaTH3anus, opdorpaduyaeckast KOPPEKITHsL.

2 |TekcroBas kmaccudukanus.
PaccmatprBaeMble BOIIPOCHL:
- UIHBEPTHPOBaHHBIN HHICKC;
- (hparMeHTHOE UHAEKCUPOBAHKE: N-TPAMMBI.

3 Bekropu3zamus Tekcra.
PaccmaTprBaemble BOIIPOCHI:
- MOCTPOCHKE BEKTOPHOTO Habopa cioB: ObicTpoe koauposanue (One-Hot Encoding), BemecTBeHHbIC
BEKTOPHI;
- MeToBI «MetKka cinoBy: Bag of Words(BoW), Continuous Bag of Words (CBow), Deep CBow;
- Mozienb ckun-rpamm (Skip Gram);
- ctatuctuaeckue Mepsl: yactota ciosa (TF), TF/IDF;
- ceMaHTH4ecKue BiokeHus (ambenauurn): Word2Vec n GloVe 6ubnmnorekuy;

4  |PexkyppeHTHBIE HEMpOCeTH.
PaccmaTprBaemble BOIIPOCHI:
- pekypenthbie HeripoceTn (RNN) u ocobeHHOCTH ee (HYHKIIMOHUPOBAHUS,
- IByHanpasJjieHHbIe U MHOrocoiHbie RNN.

5 |['enepaTuBHbIE pEKyppPEHTHBIE HEMPOCETH.
PaccmaTpuBaemble BOTIPOCHL:
- TeHepanys U CO3JJaHue TeKCTa HEHPOHHOI CeThIo;
- TpaHcopMepHbIE MOJEIH.

6 ManHHBIH NEpCBOJ KaK OJIHAa M3 3a1a4 O6pa6OTKI/I CCTCCTBCHHOI'O A3bIKA.
PaccmaTprBaemble BOIIPOCHI:
- MallIMHHBIN NepeBo]] Ha 0a3e JIMHTBUCTUYECKUX TPABUIL,
- CTATUCTUYECKUN MalllMHHBIN TIEPEBOI;
- HEUPOHHBII MAIIMHHBINA NIEPEBOJ.

7 H3Bneuenne KITOYEBBIX CIOB KaK OJHa 13 3aJa4 O6pa6OTKI/I €CTCCTBCHHOI'O sA3bIKA.
PaccmaTpuBaemble BOTIPOCHI:
- IOCTPOEHHE TOKEHOB U CJIOBapy HMMEHHOBAHHBIX TOKEHOB (gazetteers);
- MOJIeH KJIaccu(UKalMM TOKEHOB: OHTOJIOTUYECKAst MH)KEHEpUsl U T1yOoKoe o0ydeHue.

8 |ABTromaTudeckas 00OpaboTKa s3bIKA.

PaccmatpuBaeMble BOIIPOCHI:

- IpeoOpa3oBaHue ayAuo B TEKCT U 00paTHOE BOCIPOU3BEICHHE;

- IpeBapuTeNbHas 00paboTKa TEKCTa;

- TPaMMaTHYECKHE MOJIEIH PYCCKOIO S3bIKa B KOHTEKCTa aBTOMATHYECKOH 00paboTKH.

- KOTHUTUBHBIE CEPBHCHI 7S paboThl ¢ si3bikoM: Google Natural Language, Azure Cognitive Services,
TextRazor, AssemblyAl, Dandelion, Allganize.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI




) HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
II/11

1 |Knaccudukanms Tekcra.

B pesynprarte BRIOTHEHUS Ta00paTOPHBIX pa0dOT CTYIEHT MOyYaeT HABBIKU Pa3eIICHIs TEKCTOBBIX
JTAHHBIX Ha 3aJJaHHbIC KJIACCHI KaTeropuii ¢ momombto oubmmrek PyTorch u TensorFlow s3pika
nporpammupoBanus Python.

2 |CerMeHTanus Tekcta. Bekropusamus TekcTa.

B PE3YIbTATE BBINTOJTHECHU A na60paT0pme pa60T CTYACHT MOJIYy4a€T HAaBbIKU BBIACIICHU CBA3aHHBIX CJIOB
(TOoKeHOB) Ha HAOOTE TEKCTOBBIX TAaHHBIX ¢ moMoIbio 6nbmmurexk PyTorch u TensorFlow si3pika
nporpammupoBanus Python. A Tax)ke HaBBIKM TOCTPOCHUSI CIIOBAPsI TOKEHOB M3 HAOOpa TEKCTOBBIX
JaHHBIX ¢ momotbio 6nbmmrek PyTorch u TensorFlow si3p1ka mporpamMupoBanmst Python.

3 (DpaFMCHTHOC HHIACKCHUPOBAHUE TCKCTA.

B pesynbrate BhIOIHEHHS TAOOPATOPHBIX paOOT CTYICHT IT0JTy4aeT HaBBIKU BBIICIICHHS CBSI3aHHBIX

BBIPa)KEHHUI1, COCTOSIIIMX U3 ABYX, TPEX U N-CIOB, (hparMEHTHPOBAHHOI'O HA00pa TEKCTOBBIX TaHHBIX C
nomopto 6nbmurex PyTorch u TensorFlow si3pika nmporpammupoBanus Python.

4 |Pacuer BekTopoB BoW Tekcra.

B pesynbTaTe BBIIOMHEHHS Ja00paTOPHEIX PAOOT CTYACHT MOTydYaeT HaBbIKH YMEHBLICHHS pa3MEpHOCTH
BEKTOPHOTO OTOOPaYKEHHS CIIOBaps Yepe3 MOCTPOeHIe BEKTOPHBIX Mpencrasiennii Bow, CBow u
DeepCBow ¢ momomsio 6ubnutex PyTorch i TensorFlow si3pika mporpamMmmupoBanus Python.

5 |PacyeT 4acToThI CIOB M pa3 TEKCTA.

B pe3ynbTaTe BEIIOIHEHNUS Ta00PaTOPHBIX PabOT CTYIEHT MONyYaeT HABBIKK B3BEIICHHOTO YMCHBIIICHHUS

Pa3MepHOCTH BEKTOPHOTO OTOOPasKEHHUS CIOBapsl C Y4ETOM YacTOTHO Beca JUIsl pa3HbIX CJIOB C TOMOLIBIO
oudmurex PyTorch u Scikit Learn, Keras si3p1ka nporpammupoBanus Python.

6 |CemaHTHYECKHE BIOXKCHHUS.

B pesynbTaTe BBITOTHEHHS JTa00paTOPHBIX PAOOT CTYACHT MOJTydYaeT HaBbIKH HCIIOJIB30BaHUS BCTPaUBAHHS
CJIOB JUTSl YMEHBLICHHS pa3MEPHOCTH BEKTOPOB MO3UIIMOHHOTO IPEACTABICHHUS C IIOMOLIBIO OHOIUTEK
Word2Vec wm GloVe s3p1ka nmporpamMmmupoBanus Python.

7 |Mcnonb3oBaHuE peKypPEHTHBIX HEHPOHHBIX CETEH.

B pesynbTaTe BbIOIHEHUS 1a00paTOPHBIX PaOOT CTYAEHT MOTy4YaeT HABbIKU HCIIOIb30BAHUS
PEKypPPEHTHBIX HEHPOHHBIX CeTeH A aHaIu3a TeKcTa ¢ noMoipto 6ubaurex PyTorch u TensorFlow
A3bIKa IporpaMMupoBanus Python.

8 |Hcnonp30BaHue peKyppEeHTHBIX HEHPOHHBIX CETEH.
B pesynbTaTe BBITOTHEHHS Ta00paTOPHBIX PAOOT CTYACHT MOJTy4YaeT HaBbIKU HCIIOIb30BaHUS
PEKypPEHTHBIX HEHPOHHBIX CETEeH IS CO3MaHMs TeKCTa ¢ momotibio 6nbmurek PyTorch u TensorFlow

sI3bIKa ITporpamMmMupoBanus Python.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

No .
Bua camocrositenbHOM paboTh
/T
1 |M3yuyeHue peKkOMEHIOBAHHON JIUTEPATYPHI.
2 |[ToaroroBka k 1aGOpaTOpHBIM pabOTaM.
3 | IloaroroBka K MpOMEXYTOYHON aTTEeCTAlINH.
4 | IloaroToBKa K TEKyIIEMY KOHTPOJIIO.

5. Ilepeuenb wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIIOIb30BaTh IpPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).



Ne | bub
nbmmorpagpudeckoe Mecto zoctyma
/Tt OTHUCaHue
1 benmpxaMun https://lib.tau-edu.kz/ru_RU/prikladnoj-analiz-tekstovyx-dannyx-na-
Benrgopr. pythonbengfort-b-2/ (mata obparmenus: 11.04.2025)

[IpuxnagHoy aHanmus
TEKCTOBBIX JAHHBIX
Ha Python.
Mainnnoe oOy4yeHue
U CO3/J]aHue
MIPUIOKEHUN
00paboTKu
€CTECTBEHHOTO
s3bIka. — CaHKT-
[TetepOypr: Ilurep,
2021. - 368 c. —
ISBN 978-5-4461-
1153-4. — Tekcr :
AIEKTPOHHBIN

Jletin X00coH.
O6paboTka
€CTECTBEHHOIO SI3bIKa
B actictBun. - CaHKT-
[TerepOypr : Ilurep,
2021. - 576 c. - ISBN
978-5-4461-1371-2.

https://lab314.brsu.by/kmp-lite/lkmp2/2019/sum/NLP-
BOOK/NLP%20%D0%9A%D0%9D%D0%98%D0%93%D0%90.pdf
(marta obpamenns: 11.04.2025)

I"adapos, ©. M.
Heiiponnsie cetu B
PyTorch : yae6HOe
nocobue / ®. M.
l'apapos, A. ©.
I'mnemssiHOB. -
Kazansb : Kazanckuit
benepanbHBIN
yHUBepcurer, 2024. -
106 c. - Teker :
3JIEKTPOHHBIN

https://znanium.ru/catalog/product/2173433 (maTa oOpareHus:
11.04.2025)

I'anerenapa, T.
OO6paboTtka
€CTECTBEHHOTO SI3bIKa
¢ TensorFlow :
pykoBojactBo / T.
I"anerenapa ; nepeBos
¢ aarmmiickoro B. C.
SnenkoBa. —
Mockaa : JIMK

https://e.lanbook.com/book/140584 (nata obpamienus: 11.04.2025)




[Tpecc, 2020. — 382
c.— ISBN 978-5-
97060-756-5. —
TeKCT : ANEKTPOHHBIN
5 ['onbnabepr, . https://e.lanbook.com/book/131704 (nata oGpamenus: 11.04.2025)
Heu?pocereBbie

METOJIbI B 00paboTKe
€CTECTBEHHOTIO SI3bIKa
: pykoBozcTBo / M.
[Nomsabepr ; mepeBos
C aHTJIMICKOTO A. A.
CinuHKMHA. —
Mockga : JIMK
[Tpecc, 2019. — 282
c.— ISBN 978-5-
97060-754-1. —
Tekcr : 27IeKTpOHHBIN
6 Murtskos, E. C. https://e.lanbook.com/book/450827 (mara oopamenwus: 11.04.2025)
UckyccTBeHHBIN
UHTEIJICKT U

MalIMHHOE 00yUYeHue
: yaeOHOe TTocooue
1tst By30B / E. C.
Mutsxkos, A. T
IIImenena, A. U.
Jlagpana. — CaHKT-
[TerepOypr : Jlanp,
2025. — 252 c. —
ISBN 978-5-507-
51465-6. — Tekcr :
JJIEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT WCIOJL30BAaThCS IIPH
OCBOEHUHU JTUCLUIUIMHBI (MOTYJIS).

DOnexkTpoHHO-0MOMMoTeYHass cucreMa HaydHo-TeXHWYeCKOW OuOIHOTeKH
PYT(MUUT) (http://library.miit.ru/)

DNEeKTpOHHO-0MOIMOTeUHAS cucremMa W31aTEIbCTBA «JIanp»
(http://e.lanbook.com/)

DNeKTpoHHO-0ubnoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

DONeKTpoHHasi JOKYMEHTAlMsl MO KOTHUTUBHBIM cepBucam B MS Azure
(https://learn.microsoft.com/ru-ru/azure/cognitive-services/cognitive-services-
and-machine-learning)



7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOT0 OOECIICUYeHHUs, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /I OCBOCHUSI TUCITUTIIIUHBI (MOIYJIs).

[TpuxagHOE MporpaMMHOE OOecTIeueHIE

Bbpay3zep Microsoft Internet Explorer unu ero ananoru

[Taker oducubix nporpamm Microsoft Office unm ero ananoru
Cpena pa3zpadotku PyCharm Community Edition

8. Onucanue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIECHUSI 00pa30BaTEIHLHOTO MPOllecca MO AUCHUILTHHE (MOIYIIIO).

YueOHble ayIUTOpPUU ISl TMPOBEACHUS Y4UE€OHBIX 3aHSITHH, OCHAIICHHBIC
KOMITBIOTEPHOU TEXHUKON M HAaOOpaMH IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.

Jnst nmaGopaTopHbIX paboT — HaJIMYUE TMEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3ayeT B 3 cemecTpe.

10. OneHoYHBIC MaTEPHUATIBI.

OreHOYHBIE MaTepHUabl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTeCTAIlMK, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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