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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

enp nucuumimabl «OOpabOTKa €CTECTBEHHOIO $A3bIKa» B OCBOCHUM
MPUHLUIIOB HHTEJUIEKTYaJIbHOIO aHalu3a TEKCTa B CHUCTEMax MAalIMHHOIO
00yueHus.

B pamkxax aucUMIUIMHBI (OPMHUPYIOTCS 3HAHUS O KOMIIBIOTEPHOM
JMHTBUCTHKE, CII0cOo0ax MpeIBapUTEIbHON 00pabOTKH U NpeoOpa3oBaHMsl A3bIKa,
ONpEIENICHUN CBSI3U MEXKIYy CJIOBaMH, MOCTPOEHUH MOJeNeH Kiaccu(puKaiuu
TEKCTa M apXUTEKTypax HEUPOHHBIX ceTed i1 oOpabOTKM TEKCTOB Ha
€CTECTBEHHOM SI3bIKE.

Ha naGopaTopHbIX 3aHATHSX Y 00y4aromuxcst OpMUPYIOTCS HaBBIKU PAOOTHI
C COBpPEMEHHBbIMH OHMOJMOTEKAaMH HWHTEUIEKTYaJbHOTO aHajiu3a H 00paboTKu
ectecTBeHHOTO si3bIKa PyTorch, TensorFlow si3pika mporpammupoBanus Python.

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

[lepeuenb ¢GopmMuUpyeMBIX pe3yJIbTAaTOB OCBOEHHUsSI 00pa3oBaTelbHOU
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.

OOGy4enHue 1o JuCUUIUIMHE (MOAYJIIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
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/I3I/IpOBaTB pa3MepHOCTB BGKTOpHOI‘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 AUCIUILIUHBI (MOIYJIS).
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
oOydarommxcs ¢ MeJarorM4eCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaju3aiuu 00pa3oBaTeIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

. Konngectso yacos
Tun y4eOHbIX 3aHSTHIT

Bcero | Cemectp Ne3

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

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

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
NeAarornyecKuMu pabOTHUKAMU U (UITH) JTUIIAMH, TTPUBIIEKAEMBIMH K peaTn3aliu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TpPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu coctapiisier 112 akagemuyeckux vaca (0B).

3.4. Ilpu 0Oy4yeHnu 1o MHANBUAYAIBHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHHU, 00BEM TUCIUTUIMHBI (MOIYIS) MOXKET OBITH pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAArorHuecCKuMu pabOTHUKaMHU U (WIJIH)
JUIIAMH, TIPUBIIEKAEMBIMH K pean3alii 00pa30BaTeIbHON MPOTpaMMBbl Ha HHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

O0paboTka eCTECTBEHHOTO SI3BIKA.

PaCCManI/IBaeMLIe BOIPOCHI:

- nousitue NLP (natural language processing) u ero OCHOBHbIE 3aja4uu: KiacCH(UKaIMsl, MAIIUHHBINA
nepeBoj1, u3BiedeHue KitoueBbix ciioB (NER), nHpOpManmoHHbIN OKCK, N3BIEYCHUE HHOpMALINY;
- CJIOXKHOCTHU KOMHBIOTepHOﬁ 06pa6OTKI/I C€CTBCTCTBCHHOI'O sA3bIKA.

EctecTBeHHEBI SI3BIK KaK JaHHEBIE.

PaccmarpuBaemblie BOIPOCHI:

- HpI/ISHaKI/I S3bIKA: JUHIBUCTHYCCKHE, KOHTCKCTHBIC U CprKTyprIC;

- IpeaBapuTeNbHas 00paboTKa TEKCTa: CerMEHTANs, ISKCEMHU3aIHsl, MapKIPOBKA YacTel pedn, aHaIN3
HaCTPOECHMUIA;

- mpeoOpa3oBaHUE TEKCTA: CJIOBOM3MECHEHUE U JIeMMaTH3a1us, opdorpadrueckas KOPPEKITHsL.

TexkcroBas KJ'IaCCI/I(bI/IKaI_[I/ISI.
PaccMarpuBaeMble BOIIPOCHL:

- UHBEPTUPOBAHHBIN HHAEKC;

- (hparMeHTHOE MHAEKCHPOBAHNE: N-TPAMMBI.

Bekropuszanus Tekcra.

PaccmarpuBaeMble BOIIPOCHL:

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

- MeToJIbI «Meliika ciioBy: Bag of Words(BoW), Continuous Bag of Words (CBow), Deep CBow;

- Mojenb ckun-rpamm (Skip Gram);

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

- ceMaHTH4eckue BiIoxeHus (amOenaunrn): Word2Vec u GloVe 6ubanoreku;

PexyppeHTHBIE HEMpOCETH.

PaccmaTpuBaemble BOTIPOCHI:

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

I'enepaTuBHBIE PEKYPPEHTHBIE HEHPOCETH.
PaccmarpuBaemble BOIIPOCHL:
- FEHEPALUs U CO3/IaHUE TEKCTAa HEMPOHHOM CEThIO;
- TpaHC(hOpPMEPHBIE MOJEIIH.

MainuHHBIN IEPEeBO/T KaK OJIHA U3 3a7a4 00paOOTKHU €CTECTBEHHOTO SI3bIKA.
PaccmarpuBaembie BONPOCHI:

- MalllMHHBIN TIepeBO;] Ha 0a3e JIMHTBHCTUICCKUX MIPaBIUIT,

- CTaTUCTUYECKHUI MalTMHHBIN IEPEeBOJ;

- HEUPOHHBIN MaITUHHBIN TIEPEBOI.

M3BrnedyeHne KI0UYEBHIX CIOB Kak OJHa 13 3aaa4 O6pa6OTKI/I €CTCCTBCHHOI'O sA3bIKA.
PaccmarpuBaemble BOIPOCHI:

- MOCTPOEHHE TOKEHOB M CIIOBapH MMEHHOBAaHHBIX TOKEHOB (gazetteers);

- MOJIENH KJIacCU()MKAIMM TOKEHOB: OHTOJIOTHUECKAsT HHXKEHEPHs M TITyOOoKoe oOydeHue.

ABTOMaTHuYecKas 00paboTKa sA3bIKa.

PaccMaTpuBaembie BOIPOCH:

- mpeoOpa3oBaHKe ayino B TEKCT U 00paTHOE BOCIIPOU3BE/ICHUE;

- IpeBapuTeNIbHas 00paboTKa TEKCTa;

- rpaMMaTHYeCKUE MOJICIH PYCCKOTO SI3bIKa B KOHTEKCTa aBTOMaTHYEeCKOW 00paboTKu.

- KOTHUTUBHBIC CEPBUCHI st paboThI ¢ s3bikoM: Google Natural Language, Azure Cognitive Services,
TextRazor, AssemblyAl, Dandelion, Allganize.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.




JlabopaTopHbie pabOThI

1];(; HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKoe CoJepKaHue
1 |Knaccudukarmms Tekcra.
B pe3ysbTaTe BHIIOIHEHUS Ta00PAaTOPHBIX PabOT CTYACHT MONTyYaeT HABBIKY Pa3JeICHUs] TEKCTOBBIX
JIAHHBIX Ha 3a[JaHHBIC KJIACChI KaTeropuii ¢ momomsio 6ubnurek PyTorch u TensorFlow s3bika
nporpammupoBanus Python.
2 |CerMeHTalus TEKCTA.
B pesynbTaTe BBIIOIHEHHS JTa00PAaTOPHBIX PAOOT CTYACHT MMOJIydYaeT HaBBIKK BBIETICHHS CBA3aHHBIX CIIOB
(ToxeHOB) Ha HAOOTE TEKCTOBBIX JaHHKIX ¢ oMoIkio 6ubmmtek PyTorch u TensorFlow s3pika
nporpamMupoBanus Python.
3 |BekTopu3zarus TeKcTa.
B pesynbraTe BHINONHEHHMS JTAOOPATOPHBIX pabOT CTYJIEHT MOJIy4aeT HaBBIKU MIOCTPOCHUS CIOBAPSI
TOKEHOB M3 Ha0opa TEeKCTOBBIX JIaHHBIX ¢ moMolbio onbnutek PyTorch n TensorFlow si3bika
nporpammupoBanust Python.
4  |®parMeHTHOE MHIEKCUPOBAHUE TEKCTA.
B pesynbTaTe BBIIOIHEHMS JTa00PATOPHBIX PAOOT CTYACHT MOJTYyYacT HABBIKH BBIICIICHUS CBSI3aHHBIX
BBIPQ)XCHUH, COCTOSIIIMX U3 IBYX, TPEX U N-CJIOB, HParMEeHTHPOBAHHOTO HA0OPa TEKCTOBBIX JaHHBIX C
nomotsio 6nbmuTek PyTorch u TensorFlow si3p1ka mporpammuposanus Python.
5 |Pacuer BexkTopoB BoW Tekcra.
B pesynbTaTe BHINONHEHHS JIAOOPATOPHBIX pabOT CTYJEHT MOJTy4aeT HaBbIKM YMEHBIICHUS! pa3MEPHOCTH
BEKTOPHOT'O OTOOPa)XXECHUsI CIIOBapsl Yepe3 MOCTPOSHHE BEKTOPHBIX npezcTaBieHnii Bow, CBow u
DeepCBow ¢ nomoisto 6ubnutek PyTorch u TensorFlow si3pika nporpammupoBanus Python.
6 |Pacuer 4acToTHI CJIOB U (Ppa3 TEKCTA.
B pesynbTaTe BBIIOIHEHHMS Ja00PATOPHBIX PAOOT CTYACHT MOJIy4YaeT HABBIKU B3BEIICHHOTO YMEHBIICHUS
Pa3MEepHOCTH BEKTOPHOT'O OTOOPaXKEHHMS CIIOBApPS C YYETOM YACTOTHO Beca ISl Pa3HBIX CIIOB C MOMOILBIO
oubmurex PyTorch u Scikit Learn, Keras si3p1ka nporpamMmmupoBanus Python.
7 CemMaHTHYECKHE BIIOKCHMS.
B pesynbrare BeIMOIHEHHUS Ta00PATOPHBIX PabOT CTYACHT MOJMydaeT HABBIKKM MCIIOJIb30BAHUS BCTPAUBAHUS
CJIOB JIs1 YMEHBIICHUA PasMEPHOCTH BEKTOPOB MO3UITUOHHOTO MPEACTABIICHUA C ITIOMOIIBIO OnOIUTEK
Word2Vec unu GloVe si3pika nporpammupoBanus Python.
8 |Mcmonb30BaHNE PEKypPEHTHBIX HEHPOHHBIX CETEH.
B pe3ynbTaTe BBIIOIHEHHS JTa00PATOPHBIX Pa0OT CTYACHT MOJIyYaeT HAaBbIKH HCIIOJIb30BaHUS
PEKYpPPEHTHBIX HEUPOHHBIX CeTel I aHANM3a TeKcTa ¢ momotibto ouonurek PyTorch u TensorFlow
s3bIKa MporpaMMupoBanus Python.
9 |Hcnosb30BaHNE PEKYpPPEHTHBIX HEMPOHHBIX CETeH.
B pesynbrare BeIMOTHEHHS Ta00PATOPHBIX PAabOT CTYACHT MONy4aeT HABBIKKM HCITOJIb30BaAHUS
PEKyPPEHTHBIX HEHPOHHBIX CeTel s cO3AaHus TeKkeTa ¢ moMobio 6ndimtek PyTorch u TensorFlow
s3BIKa IporpaMmmupoBanus Python.
4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
Ne
Bun camocrositensHo# paboTh
n/n
1 |M3y4eHue pekOMEeHI0BAHHOM JIUTEPATYPHI.
2 |[ToaroroBka K 1a0OPaTOPHBIM pabOTaM.
3 [ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUU.
4 | IloAroToBKa K TEKYILIEMY KOHTPOJIIO.




5. Ilepedenb wu3gaHUM, KOTOPBIE PEKOMEHIYETCS MCHIOJIb30BATh MPHU

OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne
n/a

bubnuorpaduueckoe
OIHCaHUE

MecTto nocryna

benmxamun
benrdoprt.
IIpukiagHoii ananus
TEKCTOBBIX JTAHHBIX
Ha Python.
MammwuaHOE 00y4YeHue
U CO3/1aHue
MIPUITOKEHU I
00paboTKu
€CTECTBEHHOI'O
s3bika. — CaHKT-
[TetepOypr: [lurep,
2021. - 368 c. —
ISBN 978-5-4461-
1153-4. — Texkcr :
3JIEKTPOHHBIN

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

Jletin X00coH.
O06paboTtka
€CTECTBEHHOIO SI3bIKa
B neiicTtBun. - CaHKT-
[TetepOypr : [lutep,
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
(marta ooparmienus: 11.04.2025)

["acpapos, @. M.
Heiiponnsie cetu B
PyTorch : yuebnoe
nocobue / @. M.
["adapos, A. ©.
['miem3siHOB. -
Kazansb : Kazanckuit
benepanbHbII
yHUBEpcUTeT, 2024. -
106 c. - Teker :
JJIEKTPOHHBIN

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

I'anerenapa, T.
O6paboTka
€CTECTBEHHOTO SI3bIKa
¢ TensorFlow :
pykoBojcTBo / T.
I'anerenapa ; nepeson

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




¢ anrnuiickoro B. C.
SuenkoBa. —
Mockga : JIMK
[Tpecc, 2020. — 382
c.— ISBN 978-5-
97060-756-5. —
TeKCT : ANeKTPOHHBIN

Tonbabepr, 1.
Heun?poceresbie
METOJIbI B 00paboTKe
€CTECTBEHHOT'O SI3bIKa
: pykoBozctBo / M.
['onbaGepr ; mepeBoa
C aHIJIMHCKOro A. A.
CnuHKUHA. —
Mockea : JIMK
[Tpecc, 2019. — 282
c.— ISBN 978-5-
97060-754-1. —

Tekcr : 37eKTpOHHBIN

https://e.lanbook.com/book/131704 (mara obparmenus: 11.04.2025)

Murtskos, E. C.
HckyccTBeHHBIN
UHTEIJIEKT U
MaIIMHHOE 00yueHUe
: yueOHOE Tocodue
quist By30oB / E. C.
Murtskos, A. T'.
IIImenena, A. U.
Jlappmana. — CaHKT-
[TerepOypr : Jlans,
2025. — 252 c. —
ISBN 978-5-507-
51465-6. — TekcT :

3JIEKTPOHHBIN

https://e.lanbook.com/book/450827 (mata obpamenus: 11.04.2025)

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

MH(OPMAIIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJb30BATHCS MPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

DneKkTpoHHO-O0MbmMoTeyHass cucrema HaydHo-TexHMuYecKo OHOIMOTEeKH

PYT(MUUT) (http://library.miit.ru/)

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIanby»

(http://e.lanbook.com/)

DNeKTpOoHHO-0ubanoTeyHas cucrema ibooks.ru (http://ibooks.ru/)



OnexkTpoHHass JOKYMEHTalMs [0 KOTHUTHUBHBIM cepBucam B MS Azure
(https://learn.microsoft.com/ru-ru/azure/cognitive-services/cognitive-services-
and-machine-learning)

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 oOecrnedyeHus, B TOM YHUCJIE OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

[IpuknagHoe mporpaMMHOe o0ecrieyeHne

Bbpayzep Microsoft Internet Explorer unu ero anayioru

[Taket oucubix nporpamm Microsoft Office unu ero ananoru
Cpena pa3zpadotku PyCharm Community Edition

8. OmmcaHue MaTepUaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

VY4eOHblE ayIUTOpUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILECHHBIE
KOMITBIOTEPHOU TEXHUKON U HA0OpamMu IEMOHCTPAMOHHOTO 000PYI0BAHHS.

Jns TpakTUYEeCKHX 3aHATHM — HAJIMYHE NEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYHCIIMTEIBHOIO KJlacca.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 3 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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