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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Hens mucrummabl  «OOpabOTKa E€CTECTBEHHOTO S3bIKa» B OCBOCHUU
OPUHIIMIIOB HWHTEUIEKTYaJIbHOTO aHaliu3a TEKCTa B CHCTEMaX MAIIMHHOIO
o0yueHus.

3ajaun AUCIUIUIMHBIL:

- (opMHUpOBaHWE 3HAHWK O KOMITBIOTEPHOW JIMHTBHCTHKE, CIIOCO0ax
MIpEABAPHUTEILHON 00pabOTKH M TMpeoOpa3oBaHMs S3bIKA, OMPEACICHUU CBS3H
MEXIy CIIOBaMH, TOCTPOCHUHU MOJIeNeH KIIacCU(UKAIIMU TEKCTa U apXUTEKTypax
HEUPOHHBIX CETEH M1l 00pabOTKH TEKCTOB Ha €CTECTBEHHOM SI3BIKE;

- ¢dopMmupoBaHUE y O0OYyYalOIIMXCS HABBIKOB palbOThl C COBPEMEHHBIMHU
OMOIMOTEKaMU MHTEJUIEKTYaJIbHOTO aHajn3a U 00pabOTKH €CTECTBEHHOTO SI3bIKa
PyTorch, TensorFlow si3pika mporpammupoBanus Python.

2. Ilnanupyemsbie pe3yibTaThl 00yYEHHS O TUCUUILIUHE (MOIYIIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-3 - CocobGeH mpoeKTHpoBaTh, pa3padbarbiBaTh, 00ydaTh, OIICHUBATH H
pa3BopayMBaTh MOJIEIU UCKYCCTBEHHOTO MHTEIUIEKTa B cOOTBETCTBUU ¢ DevOps,
DataOps 1 MLOps METOIOTOTUSIMU.

OO0yueHnue 1Mo qucuIUInHe (MOJIYIIIO ) IPEIoIaraet, 4YTo 1Mo ero pe3yJibrataM
oOyyJarommiicst Oyier:

Ymern:

- MPOBOJIUTH aBTOMA3UTU3POBAHHYIO 00PA0OTKY €CTBECTBEHHOIO SI3bIKA;

- TPEICTaBIIATh TEKCTOBYIO HHQPOpPMAIIMIO B BEKTOPHOM IJIOCKOCTH
MIPEJICTABIICHUS CJIOB U CBSI3aHHBIX BBIPAKCHUI;

- OLICHWBATh M HOPMAJIM3UPOBATh PAa3MEPHOCTh BEKTOPHOT'O OTOOpaKCHUS
CJIOB U CBS3aHHBIX BBIPAKCHUI;

3HaTh:

- MPUHITUIIBI TEKCTOBOM Ki1acCU(UKAIIUH;

- TUIIBI, 37]a91 U1 OCOOEHHOCTHU MOCTPOCHUS PA3JIMUHBIX HEHPOHHBIX CETEH;

- OTJIMYMUTENIbHBIE OCOOCHHOCTH 3a7ad KiIacCU(UKALUKU IS MAIIUHHOTO
NepeBO/ia U U3BJICUCHUS KIIFOUEBBIX CJIOB.

Baaners:
- HaBBIKOM TPEIBAPUTEIHHOW 00paOOTKH M TOCTPOEHHUS CEMaHTHUECKHUX
CBSI3€U MEXY CIOBaMHU;



- HAaBBIKOM IOCTPOEHHUSI PEKYPPEHTHBIX HEWPOHHBIX CETEW IS aHalIn3a
TEKCTA Ha €CTECTBEHHOM SI3bIKE;

- HaBBIKOM MHTETPUPOBAHMUS M PAa3BEPTHIBAHUS CpeAbl pPa3pabOTKH U
oOy4YeHHs] MOJEIM MCKYCCTBEHHOIO MHTEJUIEKTa JUIsl aHajlu3a TEKCTa Ha
€CTECTBEHHOM SI3BIKE.

3. O6beM TUCIUTLIUHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyJOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. OOvem mucuurIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peajau3alii 00pa30BaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaecTBo yacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne3

KonTtakTHas paboTa Ipu NpoBeIeHNH YUeOHBIX 3aHATUH (BCEro): 32 32
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O6veM aucCHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WITH) JIUIIaMU, PUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TIPU IPOBEIACHUU
IPOMEKYTOUHOM aTTecTauu cocrapiser 112 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHuH o0 MHAUBUAYAJILHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM NUCIUIUIMHBI (MOIYIs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaroIuXcs, a Takke B hopme
KOHTaKTHOU pabOThl O0ydYarOMIMXCSA C MEJarorn4ecKuMu paboOTHUKAMHU U (WJTHN)
JUIaMH, TIPUBJIEKAEMBIMH K peaI3aIlii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCJIOBUSAX, IPU MIPOBEACHUU MTPOMEKYTOUHON aTTECTALINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.




Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

n/m

1 |O6paboTka ecTECTBEHHOIO s13bIKa. ECTECTBEHHBIH SI3bIK KaK JaHHbBIC.
PaccmarpuBaembie BOIIPOCHL:
- mousitne NLP (natural language processing) ¥ ero ocHOBHBIE 3aaul: KiIacCU()UKAIHsl, MAIIMHHBINA
nepeBoj1, u3BiedeHue kioueBbix ciioB (NER), nHpOpManmoHHbIN MOKCK, N3BIeYCHUE HHOpMALINY;
- CJIO)KHOCTH KOMIBIOTEPHOH 00pa0OTKH €CTBETCTBEHHOT'O SI3BIKA;
- IPU3HAKH SI3bIKA: JINHTBUCTUYECKHE, KOHTEKCTHBIC M CTPYKTYPHBIE;
- mpenBapHTeIbHas 00pabdoTKa TeKCTa: CErMEHTANs, JICKCeMU3aLusl, MapKUPOBKA YacTell peuu, aHaIu3
HaCTPOECHMUIA;
- IpeoOpa3oBaHMe TEKCTA: CIOBOM3MEHEHHE U JIeMMaTn3amus, opdorpaduaeckas KOppEeKIHs.

2 |TekcroBas knaccuduxarus.
PaccmarpuBaembie BOIIPOCHL:
- HHBEPTHUPOBAHHBII HHJIEKC;
- (hparMeHTHOE MHIEKCUPOBAHUE: N-TPAMMBI.

3 |BekTopuzarus TeKcTa.
PaccmarpuBaeMbIe BOIIPOCHL:
- IIOCTPOEHIE BEKTOPHOTO Habopa cioB: ObicTpoe koauposanue (One-Hot Encoding), BemecTBeHHBIC
BEKTOPBI;
- MeTo[IBI «MemiKa cioBy»: Bag of Words(BoW), Continuous Bag of Words (CBow), Deep CBow;
- Mozenb ckun-rpamum (Skip Gram);
- craructuueckue Mepbl: yacrora ciosa (TF), TF/IDF;
- ceMaHTHYecKue BioxeHus (amOenaunrn): Word2Vec u GloVe oubnuorexwy;

4  |PexyppeHTHbIE HEHPOCETH.
PaccmaTtpuBaeMble BOIIPOCHI:
- pexypentHsie HeripoceTn (RNN) 1 ocobeHHOCTH ee (yHKINOHHPOBAHMS,
- IByHanpaBJieHHbIe U MHOTOcoHbIe RNN.

5 |['enepaTtuBHBIE pEKYpPEHTHBIE HEHPOCETH.
PaccmarprBaeMbIe BOIIPOCHI:
- TEHEpalys U CO3/1aHUE TEKCTAa HEMPOHHOMU CETHIO;
- TpaHc(hOpMEpPHBIC MOJICITH.

6 MamuHHBIN MEpeBOJ KaK OHa U3 3a1a4 O6pa6OTKI/I CCTCCTBCHHOI'O sA3bIKA.
PaccmarpuBaembie BOIIPOCHL:
- MalIMHHBIA NepeBo]] Ha 0a3e JTMHIBUCTHYECKHUX IPaBUIT;
- CTaTHCTUYECKUIl MallIMHHBIN [IEPEBOL;
- HEMPOHHBIN MAIIMHHBIA IEPEBO/L.

7 |3BneueHue KIFOUEBHIX CIIOB KaK OJIHA U3 3a7a4 00paOOTKH €CTECTBEHHOTO SI3bIKA.
PaccmarpuBaembie BOIPOCHL:
- TIOCTPOEHUE TOKEHOB U CJIOBapy MMEHHOBAaHHBIX TOKEHOB (gazetteers);
- MOJIeNH KJIacCH(MKaIMU TOKEHOB: OHTOJIOTHYECKAsl HHXEHEpUsl U riyOokoe o0ydeHue.

8 |ABTOMaTHueckas 00paboTKa A3bIKA.

PaccmaTprBaemble BOIIPOCHL:

- mpeoOpa3zoBaHKe ayIno B TEKCT U 00paTHOE BOCIIPOHU3BE/ICHUE;

- IIpeABapUTeNbHAs 00padOTKa TEKCTa;

- rpaMMaTH4YECKHE MOJIETIH PYCCKOTO S3bIKa B KOHTEKCTAa aBTOMAaTHYECKOH 00paboTKH.

- KOTHUTUBHBIE CEPBHCHI 1715l paboThI ¢ si3bikoM: Google Natural Language, Azure Cognitive Services,
TextRazor, AssemblyAl, Dandelion, Allganize.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

1 |Knaccuduxanus Texcra.

B PE3yJIbTATC BBINIOJTHCHUA J'Ia60paTOpHLIX pa60T CTYACHT NMOJIY4aCT HaBbIKU pa3ACJICHUSA TEKCTOBBIX
JTAaHHBIX Ha 33JJaHHBIC KJIACChl KaTeropuii ¢ momoinsio oubnutek PyTorch u TensorFlow si3pika
nporpammuposanust Python.

2 |CermenTanus Tekcta. Bekropusanus TekcTa.

B pe3yinbTate BIMOIHEHHS 1a00paTOPHBIX Pa0OT CTYACHT IOJTy4YaeT HABBIKU BBIICIICHHS CBSI3aHHBIX CIIOB
(TokeHOB) Ha HAOOTE TEKCTOBBIX JTAHHBIX C moMoIbio oubnutek PyTorch m TensorFlow s3pika
nporpammupoBanust Python. A Takyke HaBBIKU MOCTPOCHHS CIIOBAPSI TOKEHOB M3 HA0Opa TEKCTOBBIX
JaHHBIX ¢ oMotk oubmurek PyTorch u TensorFlow si3pika mporpamMmmupoBanus Python.

3 (DparMeHTHOC HHJACKCUPOBAHUEC TCKCTA.

B pesynbTaTe BINOIHEHHS TA0OPATOPHBIX PA0OT CTYIEHT I10JIy4aeT HaBBIKU BBIJICIICHUS CBSI3aHHBIX
BBIP@XECHUH, COCTOSAIINX U3 JIBYX, TPEX U N-CJIOB, ()parMEHTUPOBAHHOTO HAOOPa TEKCTOBBIX JAHHBIX C
nomotupto oudaurek PyTorch u TensorFlow si3pika mporpamMmupoBanust Python.

4 |Pacuer BexkTopoB BoW Tekcra.

B pesynpTaTe BBIIOIHEHHS JTa00PATOPHBIX PabOT CTYACHT MOJTyYaeT HABBIKA YMEHBIICHHS Pa3MEPHOCTH
BEKTOPHOT'0 OTOOPayKCHUS CIIOBapsl Yepe3 MOCTPOSHNE BEKTOPHBIX IpeacrasieHuit Bow, CBow n
DeepCBow ¢ momomsto 6ubmutex PyTorch u TensorFlow si3pika nmporpamMmmupoBanus Python.

5 |Pacder 4yacToThI CJI0B M pa3 TEKCTA.

B pesynbraTe BBINOIHEHUS Ta0OPaTOPHBIX PabOT CTYACHT MOTy4YaeT HaBbIKU B3BEIICHHOI'O YMEHBIICHUS

Pa3MEpPHOCTH BEKTOPHOTO OTOOPAXKEHHUS CI0Baps C y4€TOM YaCTOTHO Beca JJIs Pa3HbIX CJIOB C IOMOIIBIO
oubmurex PyTorch u Scikit Learn, Keras si3p1ka nporpammupoBanus Python.

6 |CeMaHTHYECKHE BIIOKCHUSI.

B pe3yinbTate BBIMOTHEHHS Ta00PATOPHBIX PA0OT CTY/ACHT MOy4YaeT HABBIKU MCIOJIb30BAHUS BCTPAUBAHUSI
CJIOB JIJISl YMEHBIIICHUS PA3MEPHOCTH BEKTOPOB MO3UIIHOHHOTO MPE/ICTABICHUSI C MTOMOIIbIO OHOIUTEK
Word2Vec wmu GloVe s3pika mporpammuposanus Python.

7 |Wcnosnb30BaHNE PEKYPPEHTHBIX HEHPOHHBIX CETEH.

B pe3synbTare BBHIIOTHEHHUS JTJAOOPATOPHBIX PA0OT CTYACHT MMOJIyYaeT HABBIKKA UCIIOJIb30BAHHUS

PEKYPPEHTHBIX HEHPOHHBIX CeTel JUIsl aHan3a TekcTa ¢ nomouibto oudiaurex PyTorch u TensorFlow
s3bIKa nporpammupoBanus Python.

8 |Hcmonb30BaHUE PEKYPPEHTHBIX HEHPOHHBIX CETEH.

B pesynbrate BINOTHEHHS TA0OPATOPHBIX PAOOT CTYICHT ITOJIy4aeT HaBBIKM HCIIOJIb30BAHMS
PEKYPPEHTHBIX HEUPOHHBIX CETEeH I CO3MaHus TeKcTa ¢ momotbio oubmurek PyTorch u TensorFlow
A3bIKa nporpammupoBanus Python.

4.3. CamocrosiTenbHas paboTa 00ydaroIuXCs.

No N
Bun camocrosTensHo# paboTh
/11
1 |M3ydeHue peKOMEHIOBAaHHOM JIUTEPATYPHI.
2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.
3 | [loaroroBka Kk MpOMEKyTOYHOU aTTECTALIUU.
4 | TloaroToBKa K TEKyIeMy KOHTPOJIIO.

5. Ilepedenb wu3maHUi, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IpHU
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).



/i

bubnuorpaduyeckoe
OIHCaHue

Mecto noctyna

benmxamun
benrdoprt.
[IpuknagHoit anamus
TEKCTOBBIX JaHHBIX
Ha Python.
MarmwuaHOE 00yueHue
U CO3/JIaHue
IIPUIIOKEHU N
00paboTku
€CTECTBEHHOTO
s3bIka. — CaHKT-
[TetepOypr: [Turep,
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 o6pamenus: 11.04.2025)

Jleita Xo06coH.
O6pabotka
€CTECTBEHHOT'O SI3bIKa
B geiicTBuH. - CaHKT-
[TetepOypr : [Tutep,
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 ooparmienus: 11.04.2025)

["agapos, ©. M.
Heitponnsie cetu B
PyTorch : yuebnoe
nocobue / ®. M.
I"acpapos, A. .
I'mnem3sHOB. -
Kasansb : Kazanckuit
benepanbHbIN
yHUBepcuteT, 2024. -
106 c. - Tekcer :
JJIEKTPOHHBIN

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

I'anerenapa, T.
O6paboTtka
€CTECTBEHHOTIO SI3bIKa
¢ TensorFlow :
pyxoBoacTso / T.
I"anerenapa ; nepeBon
¢ anriutickoro B. C.
SluenkoBa. —
Mockaa : JIMK

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




[Tpecc, 2020. — 382
c.— ISBN 978-5-
97060-756-5. —
Tekcr : 37eKTpOHHBIN
5 Tonbabepr, M. https://e.lanbook.com/book/131704 (nara obpamenus: 11.04.2025)
Heu?pocereBbie

METO/Ibl B 00paboTKe
€CTECTBEHHOTIO SI3bIKa
: pykoBozcTBo / M.
[onbpadepr ; mepeBoa
¢ aHrimiickoro A. A.
CnuHKMHA. —
Mockea : JIMK
ITpecc, 2019. — 282
c. — ISBN 978-5-
97060-754-1. —
Tekcr : 37eKTpOHHBIN
6 Murtsikos, E. C. https://e.lanbook.com/book/450827 (mata obpamenus: 11.04.2025)
NckyccTBeHHBIN

HUHTEIUICKT U
MAalIMHHOE 00y4YeHue
: yueGHOE Tocobue
st By30B / E. C.
Murtskos, A. T
IIImenena, A. U.
Jlagemna. — CaHKT-
[TerepOypr : Jlans,
2025. — 252 ¢c. —
ISBN 978-5-507-
51465-6. — Texkcr :
JJIEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

OneKTpoHHO-0MbMMoTeyHass cuctema HayuyHo-TexHMueckoil OuOIMOTEKU
PYT(MUUT) (http://library.miit.ru/)

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIaHnby»
(http://e.lanbook.com/)

DJNIeKTpOoHHO-0MOnoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

DJIEKTpOHHAsi JIOKYMEHTAIMsd MO KOTHUTHUBHBIM cepBucaM B MS Azure
(https://learn.microsoft.com/ru-ru/azure/cognitive-services/cognitive-services-
and-machine-learning)



7. llepedyeHb  JNHUIIEH3MOHHOTO W  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTe4YeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCTIUTUTAHBI (MOIYJIs).

[TpuknagHOE MPOrpaMMHOE OOECTICUeHUE

Bbpay3ep Microsoft Internet Explorer nnu ero anaioru

[Taket oducubix nmporpamm Microsoft Office miu ero ananoru
Cpena pazpabdotku PyCharm Community Edition

8. Omnucanue MaTepuasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Y4eOHbIC ayauTOpUH IS TPOBEACHHS YUYCOHBIX 3aHATHN, OCHAICHHBIC
KOMITHIOTEPHOU TEXHUKOH 1 HabOpamMu JIEMOHCTPAITMOHHOTO 000PYT0BaHHMSI.

Jnst nmaGopaTopHbIX pabOT — HaJIMYKME MEePCOHATBHBIX KOMIIBIOTEPOB
BBIYHMCIIUTEIHLHOTO KJlacca.

9. ®opma pOMEKYTOUHOM ATTECTALINU:

3auer B 3 cemecTpe.

10. OneHoYHBIC MaTEpHUAIBI.

OlieHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUM MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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