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Pabouyro nporpamMmmy cocTaBuiI(H)
CTapIIUi MpenoaBaTelb HHCTUTYTa IU(PPOBBIX TexHOoJOorHi Tpenuna Mapuna AHaTOJIbEBHA

(Oomicrocme, yueroe 36anue, cmenens, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

OtcyrcTBYyeT

Penenzenr

(Oomxicrocme, yueroe 36anue, cmenens, H.0. @amunis)

PaGouast mporpamMmma quciuruinHbl coctaBieHa Ha ocHoBaHUK @I'OC BO u ydyeOHOTO TUTaHa HanpaBieHUs
MOATOTOBKHU
09.03.04 IIporpamMmMHasi HHKEHEPHUS

Cpok peiicTBust pado4eil nporpaMMspl AUCHHUIIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3aceganuu nHCTUTYTa HUPPOBHIX TEXHOIOTHH

(mpotoxou 3acemanust Ne 1 ot «05» centsiops 2025 1.).



1. Hess 1 3aga4n H3y4eHust AUCUHUILIMHBI (Y4eOHOro Kypca)

HGJIBIO HU3YUCHUSA JAaHHOT'O Kypca SABJIACTCA OCBOCHUC 0a30BBIX Mozaeaeu 06pa60T1<1/1 TCKCTOB
Ha €CTCCTBCHHOM S3BIKE.

2. MecTo nucumiuiuibl (yuedOHoro kypcea) B crpykrype OITIOII BO

Jannas mucnumiuuHa (yueOHBIH Kypc) oTHocuTcs K bioky 1 «ducuuniauHbl (MOZYIIH)»

(BapuaTuBHAas 4acThb).

I[I/ICI_II/IHJ'II/IHLI, yqe6HHe KYypChbl, Ha OCBOCHHUHN KOTOPBIX 6a31/1pyeTcsi JaHHas1 OJUCIUIIIIMHA

(yueOHbIT Kypc) —

«OCHOBBI

)IPICKp@THOfI MaT€EMaTUKU W JIOTUKWN»,

«ANTOpUTMBIL U

nporpaMMupoBaHue Ha ocHoBe Pythony, «MarmHHOe 00ydyeHue U TIyOMHHBIM aHAINU3 TaHHBIX», U
psA Apyrux 6a30BBIX TUCIUIUINH.

Jucuumnnueel, ydeOHble Kypchl, JUIsl KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS, HaBBIKHU,
npuoOpeTaemble B pe3yIbTaTe U3yUeHUs JaHHOW AUCIUILTUHBI (yueOHOTo Kypca) — «Beinonnenue u
3alUTa BBITYCKHOM KBAIU(DUKAIIMOHHON pabOThI».

3. Ilnanupyembie pe3yJabTaThbl 00y4eHUsI

dopMupyemble 1

KOHTpoJimpyeMble | UHIMKATOPBI JOCTHKEHU S
KOMIIeTEeHI[UU KOMIIeTeHIH Ilnanupyemble pe3yabTaTbl 00y4eHUsI
(xom u (K01 1 HAUMEHOBaHUE)
HaWMEHOBAHHE)

IIK-12 Cnocoben
paspabarbIBaTh U
HpI/IMeHSITB
MOJIEITH
I/ICKYCCTBGHHOFO
UHTEIJIEKTA JIJIS
00paboTku
JAHHBIX

[IK-12.1 3naetr moaenu
HCKYCCTBEHHOTO
WHTEJJICKTA ¥ METOJIBI UX
pa3pabOTKH ¥ IPUMEHEHHSI
1Tt 00pabOTKU TaHHBIX

3Hatb: crektp meronos MU, ot kimaccuueckoro
ML no riry6okoro oOy4eHus ¥ 0071aCTH HX
MPUMEHEHUSI.

YMeTb: aHaM3upOBaTh 3a/1a4y U ONPEAEIIATD,
MpUMEHUMBI JI1 MeToabl U i ee pemenus.
BnageTs: HaBbIKaMU KPUTUYECKOM OLICHKU
MIPUMEHUMOCTH Pa3JIMuHbIX MeToa0B M1

[IK-12.2 YmeeT npuMeHsITh
MOJIEJTH UCKYCCTBEHHOTO
WHTEJUICKTA JJI1 00pabOTKH
JTAHHBIX

3HaTh: 0COOEHHOCTH 00PaOOTKH Pa3HBIX THIIOB
JAHHBIX (TEKCT, U300pakeHue, 3BYK) C
nomoinso M.

YmeTsb: uaTerpupoBath rorossie ML/DL
MOJIEJIM B IPOTPAMMHBIE MIPOIYKTHI; CO3/1aBaTh
API nnsa moneneil.

Bnanets: HaBbikamu end-to-end pa3paboTku
Al-penienuii, OT IPOTOTHIA O MPOJAKIICHA.

T1K-12.3 Bmaneer
HaBBIKAMU pa3pabOTKu
MOJIeNIel UCKYCCTBEHHOTO
WHTEJUICKTA ¥ IIPUMEHEHUS
UX JUIs1 00pabOTKU JaHHBIX

3HaTh: MOJHBIA UK pa3paboTku Al-
npoaykTa, Bkitouass MLOps-nipakTuKy.
VYMeTh: pa3pabaThiBaTh KOMIUIEKCHbIE
CUCTEMBI, SIIPOM KOTOPBIX SIBISETCSI MOZEIb
14148

Bnagets: HaBbIKaMu CO31aHUA
MacITabMpyeMbIX U HaJIeKHBIX Al-CepBUCOB,
MHTETPUPOBAHHBIX B OM3HEC-TIPOLIECCHI.




4. CTpyKTYypa ¥ coJep:KaHue TUCIHIJIMHBI

®opMbI TEKYyLIET0

Bun .
. HaumeHoBaHue TeM 3aHATHI Oobem, HNurTepakrus, KOHTPOJIs
yueOHoM N Cemectp banabl
ABOTEI (yueOHoii padoThI) . ., (HauMeHOBaHMe
P OLICHOYHOI0 CPe/ICTBA)
Moayns 1. HavanbHsle Jlex 1 |3HaxkomcTBO ¢ TexHonorneii NLP 10 2 2 ITpOMEXyTOUHBII TeCT
HTarbl 00pabOTKU CIIOB U Cam  |MHcTpyMmeHTHI i paboTsl ¢ NLP 10 15 2 IIpoMeKyTOUHBIN TECT
TEKCTa . Cam CocraBieHue cioBaps: TOKEHH3aIMs 10 2 2 ITpoMeKyTOUYHBIN TECT
CJIOB 4 Otyer 1o NMpakTUYECKOU
pabote Nel
Cam  |Apudwmernka cioB: Bektopsl TF-IDF 10 2 2 [TpoMeKyTOYHBIN TECT
Cam |CemaHTHYECKUI aHAIIN3 10 2 2 IIpoMeKyTOUHBIN TECT
4 OT4er no mpakTU4YEeCKOn
pabote Ne2
Monyns 2. Ilpumenenne | Jlek 2 | YMO3aKkiIrO4eHUsI HA OCHOBE BEKTOPOB 10 2 2 IIpomexyTOUHBIN TECT
HEHPOHHBIX CETeH IS cinoB (Word2vec)
00pabOTKH €CTECTBEHHOTO Cam | YMO3akiIO4eHUsI HA OCHOBE BEKTOPOB 10 2 2 [IpomMeKyTOUHBIN TECT
SI3BIKA cioB (Word2vec
Cam  |CBepTouHbIC HEUPOHHBIE CETU 10 2 2 IIpoMeKyTOUHBIN TECT
4 Otuer 1o mpakTU4eCKOn
pabote Ne 3
Cam  |HeilipoHHble ceTu ¢ 00paTHOM CBA3BIO: 10 2 2 IIpomeKyTOUHBIN TECT
PEKYPPEHTHBIC HEUPOHHBIC CETH
Cam  |DddexTuBHOE COXpaHEHUE 10 2 2 [TpoMexyTOYHBIH TeCcT
nH(}OpMAIUK C TTOMOIIBIO CETEH ¢
JIOJITOM KPATKOCPOYHOW MAMSTHEO
Cam  |Mogenu sequence-to-sequence u 10 2 2 [TpoMeKyTOYHBIN TECT
MEXaHU3M BHUMAHUS 4 OTtyer 1o NpakTUYECKOU
pabote Ned
Mopyns 3. PeanbHble Cam Brinenenune nHbopManyu: BeIIeICHNC 10 1 2 [IpomexxyTOUHBIN TECT

3ajadu 00paboTKH
€CTECTBEHHOTO SI3bIKA

MMOMMEHOBAHHBIX CYIIHOCTEH U
(dhopMHpOBaHNE OTBETOB Ha BOMPOCHI




Cam  |Bwigenenue uHpopmanuu 10 2 2 IIpoMeKyTOUHBIN TECT
4 Otuer 1o mpakTU4YECKON
pabote Ne 5
Cam  |/InasoroBble CUCTEMBI 10 2 2 IIpoMeKyTOUHBIN TECT
Cam  |MacmrabupoBanue: ONTUMU3ALNA, 10 2 2 IIpomeKyTOUHBIN TECT
pacrnapajuieIuBaHue 1 00paboTKa 1o =
5 Otuer 1o mpakTU4ECKOn
6aryam
pabote Ne6
[IpoMesKyTOUHAs aATTECTAIUS 10 0,25 3
Kont IToarotoBka K 3a4eTy 10 3,75 40 HTtoroBerii TecT
Hroro:; 144 100




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B pamkax n3y4deHus TUCHUILUIUHBI IPEAYCMOTPEHO UCIIOIBb30BaHNE TUCTAHIIMOHHBIX
TEXHOJIOTH.

6. MeToauyeckne yKa3aHus 10 OCBOCHHUIO M CUMILIUHBI
6.1. PekoMeHganum 1o moJAroToBKe K TeCTUPOBAHMIO M0 TEMaM Kypca

TecTbl — 3TO BOPOCHI WM 3a/1aHUs, IPEeIyCMaTPUBAIOIINE KOHKPETHBIN, KPAaTKUM, YETKUNA OTBET
Ha UMCIOIIUECCA 5TaJIOHBI OTBCTOB.

[Tpu caMocTOSATENBHOM MOATOTOBKE K TECTUPOBAHUIO CTYACHTY HEOOXOAUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MpopadoTaiiTe HHPOPMALMOHHBIA MaTepUal MO JAUCIUILIHHE.
[TpokoHCYIBTUPYHTECH C MTpernoaBaTesieM o0 BOIIPOCY BbIOOpa yueOHO TuTepaTyphl;

6) YCTKO BBISICHUTC BCC YCJIOBUA TCCTUPOBAHUA 3apaHCC. Bul JOJI2KHbBI 3HAaTh, CKOJIbBKO TE€CTOB
Bam Oyner mpeasiokeHO, CKOJIbKO BPEMEHH OTBOJUTCS Ha TECTHPOBAaHHE, KAKOBa CHCTEMa OILIEHKH
pe3yabTaToB U T.1.;

B) NMPUCTYTIasi K paboTe ¢ TeCTaMH, BHUMATENILHO U JI0 KOHIIA IPOYTUTE BOIIPOC U MpeiiaraeMble
BapHaHTHl OTBETOB. BhiOepuTe mMpaBHIbHBIC (MX MOXET OBITH HECKOJNBbKO). Ha oThaenbHOM JHCTKE
OTBETOB BBIMUILUTE PPy BONpoca U OYKBbI, COOTBETCTBYIOLIUE MPABUIBLHBIM OTBETAM;

F) B IMPONECCCE pCUHICHUA KEJIATCIIbHO IPUMCHATH HCCKOJILKO ITOAX0J0B B PCIHICHUU 3aJIaHN . 910
MO3BOJIIET MAaKCUMaJIbHO THOKO ONEePUpPOBATh METOJaMH PEIICHUS, HaXOAsl KaXK/IbIi pa3 onTUMaIbHBIN
BapuaHT.

1) eciii Bel BcTpeTnim upe3BeIUaiiHO TPYIHBIN 1711 Bac Bompoc, He TpaThTe MHOTO BPEMEHHU Ha
Hero. [lepexonure k apyrum tectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNBbHO OCTaBBTE BPEMS I MPOBEPKH OTBETOB, YTOOBI M30€XKaTh MEXaHWYECKUX
OIINOOK.

TectupoBaHue - MO3BONSIET OLEHUTH 3HAHUE (AKTUYECKOTO MaTepuana, yMEHHE JIOTUYECKU
MBICJINTB, CHOCOGHOCTB K pe(l)HeKCI/II/I 1 TBOPYCCKHU NOAXOAUTH K PCIICHUIO MMOCTaBJIICHHOMN 3aJda4du.

6.2. PekoMeHaauMM 10 BBHINOJHEHNIO PAKTHYECKHUX 3aJaHU

OcHOBHBIE 321244 BBINOJIHSIEMOH PadoThI:

1) 3akperieHre MoJIy4eHHbIX PaHEe TEOPETUUECKUX 3HAHUM;

2) BbIpabOTKa HaBBIKOB CaMOCTOSITENIbHOM pabOTHI;

3) BBISICHEHHE MTOITOTOBJICHHOCTH CTY/ICHTA K Oy yIel JlabopaTopHOii padoTe.

Bech nporecc Hanmcanus paboThl MOKHO YCIIOBHO pa3AeiUTh Ha CIIEIYIOIINE STaIbl:

a) BBIOODP TEMBI U COCTaBJICHHE TIPEIBAPUTEIHHOTO TUIaHa PaOOTHI;

0) cOop Hay4YHOUH MHPOPMAIUH, U3YUCHHUE TUTCPATYPHI;

B) aHAJIM3 COCTaBHBIX YaCTEH MPOOJIEMBI, H3JI0KECHNUE TEMBI;

r) 00paboTKa MaTepHaia B LIEJIOM.

[ToaroToBKY BBIMOJIHEHHsS pabOTHI ClIEAyeT HAa4YWHATH C TOBTOPEHHUS COOTBETCTBYIOIIETO
pazziena y4yeOHHMKa, y4eOHBIX MocoOWi 1o AaHHOW Teme. [IpHcTymare K BBIMOJHEHUIO paboOThl Oe3
M3y4YCHUS] OCHOBHBIX TTOJIOKCHUH U TIOHATUI HAayKH, HE CIEeIyeT, TaK KaK B 3TOM CIIydae CTyJIeHT, KaK
NpaBWIO, IUIOXO OPHEHTUPYETCS B MarepHuaje, He MOXXET OTTPAaHHYHUTh CMEXKHBIE BOIPOCHI H
COCPEIOTOYNTh BHUMAaHUE Ha OCHOBHBIX, IEPBOCTETIEHHBIX MPOOJIEMax paccMaTpUBaeMOil TEMBI.



7. OueHo4YHBIE CPEACTBA

7.1. IIacnopT OLICHOYHBIX CPEACTB

Cemecr Kon koHTpO/IMpYeMOii KOMIIeTeHIHHT HaunmenoBanue
P (MJIM ee YaCTH) OLIEHOYHOI0 CPeJACTBA
10 ITK-12 OTueTsl O MpakTUIECKuM padboTtam 1-6

7.2. TunoBble 3a1aHUsI UJIM MHbIE MAaTEPHAJIbl, HEOOXOAMMBbIE 1JIs1 TEKYIIero KOHTPOJIs

7.2.1. TunoBLle TECTOBLIE MATEPHAJILI

(naumenosanue OYeHouHo2o cpedcmea)

Mopnyns 1. Hauanbnble 3Tansl 00pabOTKH CIOB U TEKCTa

Tema 1.1 3nakomcTBO ¢ TexHonorueit NLP

1. Beibepure 3amaun HJIII

JIAJIOTOBbIE areHTHI / IUAJIOTOBBIE CHCTEMBI

MAaIIMHHBIN IepeBo/

JEAYKIUsl U MBIILJICHUE

Ipe/CTaBICHUE 3HAHUN U TNIAHUPOBaHUE

2. Hazosure ase npobaems! HIIII, koTopsie "B OCHOBHOM pelieHb!"
oOHapyXeHHe criama

POS-mapkupoBka

S3BIKOBOE MOJICIINPOBAHUE

npeoOpa3oBaHue TEKCTa B PEYb

3. Kakue u3 atux yrBepkaeHuii o Python BepHbI?

Python ucnonb3yeT mpoMeXyTOUHBIH KOA

Python nmeet oOmmpHy0 OMOINOTEKY CTAaHAAPTHBIX MOTYJICH
s3Ik Python mpumensiercst 1u1st GBICTPO pa3pabOTKH MPUIIOKEHHUIH
nporpammsl Ha Python TpancnupyroTcss B MallIMHHBIE KOJIbI, KOTOPBIE 3aT€M UCIIOTHSIOTCS

Tema 1.2 CocraBnenue cioBaps: TOKEHU3aLUs CIIOB

4. N-rpaMMbI ONIPEISNISIOTCS KaKk KOMOMHANMS N KITIOYEBBIX CIIOB BMecTe. CKOJIBKO OUTrpaMm
MO’KHO CT€HEpHUpOBaTh U3 JaHHOTO MpeanoxkeHus: "Analytics Vidhya is a great source for studying
data science"

7

8

9

10

5. B s3e1ke Python 11t 06pa®oTku TeKCTa HCTIOIB3YyeTCsT ONOIMoTeKa:

NLTK

NLP

SKLEAN

TKN

6. DTOT TOKeHU3aTOop s3bIka Python pa30uBaeT HCXOHBIN TEKCT HA MOJCTPOKH, HCIIONB3Y I
pEryJIsSipHOE BBIpa)KEHUE, IepeIaBaeMoe €My B KauecTBE MapamMeTpa

RegexpTokenizer

WhitespaceTokenizer

BlanklineTokenizer

WordPunctTokenizer

Tema 1.3 Apudmerunka ciioB: BekTopbl TF-IDF



7. B xopmnyce u3 N JOKyMEHTOB CIIy4aiiHbIM 00pa3oM BBIOUpAETCs OAUH TOKYMEHT. JIOKyMeHT
COJIEPKUT B o01Ieit cinoxkHocT T TepMUHOB, a TepMUH "naHHbIe" BcTpeyaercs K pas.

KaxoBo npasuiibHOe 3HaueHue ais npoussenenus TF u IDF, ecnu tepmun "nannsie”
BCTpPEYAETCS IPUMEPHO B OJTHOW TPETH BCEX IOKYMEHTOB?

KT * Log (3)

K*Log@3)/T

T*Log(3)/K

Log (3) /KT

8. Uto nenaer 3ta popmyna? TF(dog, documentA) =3 /30=0,1

YUUTBIBACT JUIMHY JOKyMEHTa

CUMTAET KOJIMYECTBO CTPOK

CUMTAET KOJINYECTBO CUMBOJIOB B IOKYMEHTE

YUUTBIBAET KOJIMYECTBO TOUYEK B JIOKYMEHTE

9. Uro nemaer pynkius copy.copy? vec = COPY.COPY (zero vector)

Konupyer

BcraBnser

CO3/1a€T HE3aBUCHUMYIO KOIIHIO

MIEPEUCIIONb3YET CChIIIKY Ha MECTOIOJIOKEHHE B TAMSATH UCXOJAHOTO O0BEKTa

Tewma 1.4 CemanTHuecKuil aHAIN3

10. Kopryca 60see moxXoxu Mex 1y coO0i py METPUKH cTpeMsiiencs K?
MunumMymy

Hymro

Makcumymy

beckoneynoctu

11. B oCHOBE JIaTEHTHO-CEMAaHTUYECKOI'O aHAIN3A JICKUT

CUHTYJISIDHOE pa3JIoKEHUE

oOpallieHrue MaTpuULlbl

NOHWKEHUE Pa3MEPHOCTH

peryisipHOe BbIpaskeHHE

12. C noMo111b0 KaKOro METOAA MOKHO IIPOU3BOAUTH CEMAHTUUECKUM aHATIN3
JUIs pa3ioxeHus u npeodpasosanus sektopos TF-IDF u BOW

SVD

SVwW

SDD

GVD

Monyns 2. [lpuMeHeHHEe HEUPOHHBIX ceTel st 00pabOTKH €CTECTBEHHOTO SI3bIKa
Tema 2.1 YMmo3akiaroueHHst Ha OCHOBE BEKTOpOB ciioB (Word2vec)

13. Ecnu mpou3BecTH rpynmupoBKy 0OBEKTOB MO KAKOMY-TO TPU3HAKY, TO UX MOXKHO
CUUTATh...7

O6pazom

Cucremon

I'pynmon

Crpyxrypon

14. Yo takoe t-SNE?

doTopenakTop

Bannmuctuyeckoe ynopsimounBaHue 00bEKTOB

METOJ] BU3yaJIU3alliH, CIOCOOHBIN BU3YalM3UPOBATh MHOTOMEPHBIE TAHHBIC

METO/I BU3yaIU3aIlH, HECTIOCOOHBIN BU3yalIM3UPOBATh MHOTOMEPHBIE TaHHBIC

15. CBOW rae pabotaet mydiie?



B CCMAaHTHYCCKHUX 3aaadax

B CHHTaKCHYCCKHUX 3aaa4dax
OJMHAaKOBO BO BCECX 3aJadyax

HE MOXCT pa6OTaTL B OTHUX 3agadax

Tema 2.2 CBepTOUYHBIE HEUPOHHBIE CETH

16. Yto sBasieTCSI OCHOBHOM MOAECIUPYIOUIEH €IMHULICH B ITEpCEeNTPOHAX ?

AkcoH

Henapur

Hetipon

Cunanc

17. IlocnenoBaTeNnbHOCTh CUTYALM C YKa3aHUEM, K KAKOMY KJIacCy OHU OTHOCSTCS,
Ha3bIBaeTCS?

oOyuaro1as ocjIeJ0BaTeIbHOCTh

MOCJIEZIOBATEIBLHOCTD CJIOB

H0CJIEI0BATEIBHOCTD O0yUCHHS

MOCJIEZI0BATEIBbHOCTh TEKCTOB

18. Kakumu MOHATUSAMH XapaKTepU3yeTcs CIOCOOHOCTh K 00y4YeHUI0?

K03 (HULIMEHTOM BIUSHUS MpaBUiia Ha 00ydYeHHe

CTENEHbIO 3HAUMMOCTH PELIAIOIIEro MTpaBuiIa

HaJEeKHOCTb MOJIYYESHHS PEIIaoIero MpaBmiia ¢ 3a/1aHHbIM KaueCTBOM

KayeCTBOM IT0JIyYEHHOT'O PELIAIOIIEro MpaBuiia

Tema 2.3 HelipoHHble ceTH ¢ 00paTHON CBSI3bI0: PEKYPPEHTHbIE HEHPOHHBIE CETH

19. TokeHbI IpeACTaBIEHBI B BUJIE BEKTOPOB CJIOB, Kaxablil 1nuHHON 300 21eMeHTOB. CKOIBKO
y KaXJ10T0o HelipoHa OyieT BecoB?

300

200

5

1000

20. CKOJBKO €JMHUL] KOMIIOHEHTOB CMEIIEHUS MPUOABIsETCs K BXOAHBIM JIeMEHTaM?

1

0

7

9

21. Kakoe 3HaueHue onpeensieTcs BRIOpaHHON MoIeNbi0 word2vec U Tak e MOXKET ObITh
JT00BIM yrcIOM?

Maxlen

Epochs

batch_size

embedding_dims

Tema 2.4 DddexTuBHOE COXpaHeHUE HH(OPMAIIMU C TIOMOUIBIO CETEH ¢ JoNron
KpPaTKOCPOYHOM NaMATHIO

% = 0(x Wy + he_ Wy + b,),
zp = 0 (xWyp + hy_ Wy, +b;),
he = gGeeWen + (e © he— 1 )Whp + by),
22 hr_— — (l - ZI_-) o h’t—] + Zr o hf'



OcHOBHBbIE YpaBHEHUS 1A ...:
GRU

LSTM

NLP

NPL

23. Yro nokaszaHo Ha pUCYHKeE?

B0/UH0A CHIHAN Lara [+
[ + BRIXOOHOA CHrHAN wwara § -1 K cnenyiciesy wnody

Baifiop AHaNEHWR
EBHIMAATOR KEHUMAATOR

/

(n :i:r:;ﬂﬂ N HeRpOHoE
- & M=y HELL Rk
QrYHKLMAN AXTHEALMH
\__ ENTHEALIMM
Buixoamiee Bhixnn=me
IHEYEHWUT BHASEHNE
maEgy 0un 1 L ey =10 1
Fi=MEDHA w =R S Xl
EhIXO[HOA CHIHAN BLIXDHOH CHIHan

MoanameHTHOS
YMHORRHWE

X

f N=-MBTHEH A

LW ELOAHOA CHEHAD _’J

i

L

rrepaz A N=wepHaIi BEKTOR | M-8 HeIA
- a ofBoaneHHEIR
[ BEKTOR MAMATIA J [ ofiHOENEHME ) ot
MoanemedTHoR -
CAOEEHWE

LIIJTI03 KaHIHUIATOB
BBIXOJIHOM IILITIO3
LIIJTF03 3a0BIBaHMS
OOHOBIISIONINI/BBIXOHOM IIUIIO3

24. Yto nemaeT JaHHBIN KOxI?
»»» def test_len(data, maxlen):

v total_len = truncated = exact = padded = @
for sample in data:
v total_len += len{sample)

if len(sample) > maxlen:
truncated += 1
elif len{sample) <« maxlen:

padded += 1
else:
e exact +=1
v print( "Padded: {} .format({padded))
v print( "Equal: {} .format{exact))
v print( " Truncated: {} .format(truncated))

print{"avg length: {}'.format(total_len/len({data}))

»»» dataset = pre_process_data(’./aclimdb/train’)
»»» vectorized data = tokenize_and_vectorize(dataset)
»»» test_len{vectorized_data, aaa)

ONTUMHU3HPYET pa3MepP BEKTOpa UIEU
ONTHMHU3HUPYET HAIIPABIEHHOCTh BEKTOpA UJIEU
ONITUMH3HUPYET PabOTy C BEKTOPOM
ONTHMU3HUPYET BUJ BEKTOpPA AU

Tema 2.5 Moaenu sequence-to-sequence 1 MEXaHW3M BHUMaHHUS
25. I'ne MOXHO peanu30oBaTh JaHHYIO MOJENb?



TensorFlow

Keras

Microsoft Cognitive Toolkit

26. Kak HaspIBaeTCsT JaHHAsI MOJIENID?

Source

LSTM

Output

Summary

MOJIEITb C OJJHAM BBICTPEIIOM
peKypcHUBHAsI MOAETH A
peKypcuBHas MoJenb B
peKyppeHTHasi MOJIeIb

27. Kak Ha3pIBaeTCs JaHHAS MOJIENb?

Source

word |
MOJEJb C OAHUM BBICTPEIIOM
peKypcuBHast MOJIETb A
peKypcuBHas MoJenb B
pPeKyppeHTHasi MOJIEITh



Monyns 3. PeanbHblie 3amaun 00pabOTKH €CTECTBEHHOTO SI3bIKA

Tema 3.1 Beirenenue nadopmMarum: BblieJIeHIE TOUMEHOBAHHBIX CYITHOCTEH U
(dbopMHEpOBaHUE OTBETOB Ha BOIPOCHI

28. Kakoe U3 clieAyI0IIMX PETyIIpHBIX BRIPAXKEHUI MOKHO UCIIOIb30BATH /ISl ONPEACTICHHS
JaThl (1aT), MPUCYTCTBYIOMIMX B TeKCTOBOM oObekTe: "The next meetup on data science will be held
on 2017-09-21, previously it happened on 31/03, 2016"

\d{4}-\d{2}-\d{2}

(1920)\d{2}-(0[ 1-9]1[0-2])-[0-2][ 1-9]

(19[20)\d{2}-(0[1-9][1[0-2])~([0-2][1-9]|3[0-1])
2FPR

29. Yro 310 32 hopMya TSPER ?

OIICHKA CUCTEM BBIJICJICHHSI KOJI-BO CYIIHOCTEN

OIICHKA CHCTEM BBIJICIICHUS BTOPOCTENIEHHBIX 00BEKTOB
OIICHKA CUCTEM BBIJICJICHHS CYIIIHOCTEHN

OIICHKA CHCTEM BEPHO BBIJICJICHHBIX CYITHOCTEH

30. CkoIbKO CyIIECTBYET NPU3HAKOB BbIIEICHUS IMEHOBAHHBIX CYLIHOCTEN?
3

Tema 3.2 JInamoroBbie CUCTEMBbI

31. CkonbKO 3TanoB BBIAEIAIOT B IPOLIECCE T€HEPALMU TEKCTa?
32. O6neryeHHbIC SI3bIKA PA3METKH:

Scribe

BBCode

GenCode

Markdown

33. Kakue mpeuMyIiecTBa CymecTBYIOT Y 4aT-00ToB Ha 6aze NLP:
SKOHOMHS 3aTpaT U BpeMEHU

MOTYT MIPUHUMATDH PEIICHUS

B3aUMOJIEUCTBUE C JTIOILMU

HEMe/IJICHHAs ITOMOIIb

Tema 3.3 MacmtabupoBaHue: ONITUMHU3ALIMS, pacrapaiieInBaHue U 00paboTka o 6aTyam

34. IIpu co3gaHuy MOJIETTH MAIlIMHHOTO O0YYEHHUS ISl TEKCTOBBIX IAHHBIX BBI CO3/IATH
MaTpUIly TEPMUHOB JOKyMEHTa U3 BXOAHBIX AaHHBIX 100 Thic. JoOKyMeHTOB. Kakue u3 cienyronmx
CPE/ICTB MOKHO MCITOJIB30BaTh JJISI YMEHBIIIEHUS Pa3MEepPOB JaHHBIX —

CkpeiToe pacripenenenue upuxiie

Hopmanuzanus KIIFO4eBBIX CJIOB

CKpbITast ceMaHTHYECKash MHICKCALIUS

Paccrosinue JleBelHiTeiiHa

35. lanst mogenu ycrporictB: GRID K520, Tesla M60, Tesla P100, Tesla P6000. K xakomy
BHUJIY YCTPOIMCTBY OHU OTHOCHUTCS?

NLP

GPU

CPU

RAM

36. Kakue cymiecTByIOT HEZJOCTaTKH reHeparopa si3pika Python:

Te€HEPATOPBI MOT'YT BBIJIABATh TOJIHKO MO JIBA JIEMEHTA 3a Pa3, TaK YTO KOJUIECTBO
COJIePIKAIINXCS B HEM DJIEMEHTOB CTAHOBUTCSI H3BECTHO TOJIBKO B KOHIIE

Te€HEPATOPBI MOTYT BBIJIABATh TOJIBKO 1O OJHOMY AJIEMEHTY 3a pa3, TaK 4TO KOJMYECTBO
COJIePIKAIINXCS B HEM DJIEMEHTOB CTAHOBUTCSI H3BECTHO TOJIBKO B KOHIIE



TCHCPATOPBI MOJKHO BBITIOJIHATH TOJIBKO OJJUH PA3. OHU ABIAIOTCS OIHOPA30BBIMU U
IMOBTOPHOMY HUCIIOJIB30BAHUIO HE IMOJICIKAT

TCHCPATOPBI HC BO3BPAIIAIOT HHUKaKOM I/IH(I)OpMaI_II/II/I 0 pasMepC MaCCuBa TPCHUPOBOYHBIX
JaHHBIX

Kpurepun oneHku 3a IpoiIEHHBIN TECT IO TEMaM MOJYJIA:
e 6 0ayIOB BHICTABIIAETCS CTYJEHTY, €CJIM OH OTBETHJI IIpaBuiibHO Ha 50-100 Bompocos;
e 0 GayIOB BBICTABIIIETCS CTYAEHTY, €CJIM OH OTBETWII MpaBUIbHO Ha 0-49 Bompocos.

7.2.1. KOMILIEKT 0TYETOB IO NPAKTHYECKHM pPadoTamM

(HaumeHoBanue OYeHouHo20 cpedcmsa)

3ananue 1.

1. Kakuie OCHOBHBIE HHCTPYMEHTHI U TIPHIIOKEHHUSI UCTIONB3YIOTCS TIpU 00paboTKe €CTECTBEHHOTO
sI3bIKa?

2. Uctopus pa3BUTHs METOA0B 00pabOTKM €CTECTBEHHOTO SI3bIKa?

VYka3aHusl K BBIIIOJIHEHUIO PabOTHI.

Hamucats pedepat, KOTOpHIiA COEP>KUT OTBETHI Ha BOIIPOCHI 3a1anus. Pedepar nomken
conepkath He MeHee 10 cTpaHuIl CTaHIaPTHOTO OT(HOPMATUPOBAHHOTO TEKCTA.

TpebGoBaHUs K OTHETY

OTt4er o MpaKkTUYECKOMY 33JaHUIO JTOJKEH COAEepPKaTh:

1. TUTYBbHBIN JINCT.

2. ConepxaHuil.

3. OCHOBHOH TEKCT.

4. Crincox HUCIonb3yeMOM JINTEpaTyphl.

3ananmue 2.

JlemmaTu3MpoBaTh TEKCT (IIPUBECTH K CIOBApHOM popMe) U IpUIKCATh JIEMMaM YacTepeUHbIe
TErH.

VYka3aHusl K BBIIIOJIHEHUIO PabOTHI.

J171s1 BBIMOJTHEHUSI 3TOTO MPAKTUYECKOTO 33/IaHUS Bbl MOKETE BOCIOIB30BATHCS TPAMMATUYECKUM
cioBapém oDict unmu paszmetkort OpenCorpora u Jip.

Ha Bxoxa nonatorcs npeioxenus Bujaa "TokeHl Token?2 ... TokeHN". B npepnoxenusx
paccTaBiieHbI 3HAKH MPEMTUHAHUS, CPEIN HUX MOTYT OBITh TOJIBKO 3aIsTasi, TOYKa, BOMPOCUTEIBHBIN 1
BOCKJIMLIATENbHBIN 3HaKU. [Ipennoxkenus pa3ieiaeHbl IEPEHOCOM CTPOKHU.

Ha BbIxoz€: /U1 U3 BXOIHOTO MPEUI0KEHHS Ha BBIXO/IE MOJTydaeM MOCIe10BaTeIbHOCTh BUAA:
"tokeH1 {nemmal=rerl} Token2 {nemma2= ter2} ... TokeHN {slemmaN=TerN}". Iloxydennas
MOCIIE0BATEIBHOCTh HE COACPKHUT UCXOTHBIX 3HAKOB MPEIUHAHUS.

[Ipu BBIMIOTHEHUY JIeMMaTH3allMK OYKBBI € M € CYMTATh PABHOIIPABHBIMU, a TAK)KE HE YUUTHIBATH
peructp. YactepeuHsle TEru JOKHBI ObITh MPUBECHBI K CIIEIYIOIIEMY HHBEHTAPIO:

CyIlIeCTBUTENbHBIE (S),

npuiaratenbHeie (A),

TJIaroJibl, B TOM YHCIe TpuyacTus u aeenpudactus (V),

npensoru (PR),

coro3bl (CONJ),

coopHas kateropus (ADV), Bkitouarommasi Hapedusi, BBOAHBIEC CJIOBA, YaCTUIIBI, MEKTOMETHS.

JIroO6pIM 00pa3oM MOTYT OBITh MECTOMMEHHSI (BKIIOUAsl HAPEUHBIC U MPEIUKATUBHBIC),
YHUCIIUTENbHbBIE, COCTaBHbIE IPEIOTH U COIO3BI.

TpebGoBanus k oT4ETY
CrpyKTypa oT4eTa JOKHA COOTBETCTBOBATH IPUBEAEHHBIM BBILLIE 3TAIlaM:
* TuTynbHBINA JUCT.



* AJNropuTM peLIEHUS 3a7a4u.

e JlucTtuHr nTporpammsl.

* KoHTpobHBII TECT.

e BrIBOAELL

3ananmne 3.

ABTOMaTHYECKU MTOCTPOUTH pedepaThl TEKCTOBBIX JOKYMEHTOB.

YKazaHus K BBIIIOJTHEHUIO PAOOTHI.

Ha Bxox mogaetcst maccuB TekcToB B hopmate JSON. [IpumMepsl TEKCTOB MpeicTaBICHHI B (haiie
JIOTIOJTHUTEIIbHBIE MAaTEPUAIIbL.jSON.

Ha Brixone: maccuB pedeparos B popmare JSON, mopsiiok KOTOPHIX pedepaToB COOTBETCTBYET
MOPSIZIKY TEKCTOB BO BXOJHBIX JIAHHBIX.

MaxkcuManbHbIN pa3mep Kaxkaoro u3 pegeparon cocraiseT 300 BMcecTe ¢ mpobenaMu.

[Ipumep Bxona:

["IlepBblit TEKCT...

[Tpumep BbIXOHA:

["Pedepar nepBoro Tekcra...

n

, "BTopoii Tekcr..."]

n

, "Pedepar Broporo Tekcra..."]

TpebGoBanus K oT4ETY
CrpykTypa oT4eTa I0JKHa COOTBETCTBOBATH MPUBEIEHHBIM BBIIIIE dTAIllaM:
* TuTynbHBINA JUCT.
* AJNTOpPUTM pEIICHUS 3aJauH.
e JluctuHr nTporpammsl.
* BriBOgBI.
3ananue 4.
OnpenenuTs TOHATFHOCTD TEKCTA MO MKaie oT 1 (HeratuBHbBIN) 10 10 (MO3UTUBHBIN).

YKa3zaHus K BBIIIOJIHEHUIO PaOOTHI.

Ha BBOsE: TEKCTHI, pa3aeneHHbIe TepeBOAOM CTPOKH (\n).

Ha BbIBoze: TOHaNBHAs orieHKa oT 1 10 10 a7 Kak0ro TeKcTa, pa3/eseHHbIe IePeBOAOM
ctpoku (\n).

Jnist 00ydeHns MOYKHO CETH MOXHO BOCIIOJIb30BAaThCsl KOJUIEKIIMEH TEKCTOB U3 (paiina
texts train4.txt, a COOTBETCTBYIOIIME UM OLICHKH HaxoaTcs B ¢aiiie scores_train.txt. B kauecTse
OLIEHKH HMCTIOJIb3YETCs eBKINI0BO (1ekapToBo) pacctosinue (RMSE).

[Ipumep BBOAA:

OueHp XOpOIIO MPOMHUCAaHbI XapaKTephl. 3aHYCCH CIOBHO 110JI MUKPOCKOITIOM pa3rJIsiibIBacT
YeNoBeKa, mpenapupyeT CUTYaIlio, pa3oupaeT ciydail Ha JIeTald, yCTpauBaeT Kadelld urp pasyMma.
JKanp He MOif, HO TOCMOTpeIa — 3aXBaThIBAET.

Ha MO¥ B3TJIsI/1 camasi HeyJaduHasi KHUTa Y 3TOTO aBTOpa...

ITpumep BbIXOMA:

8

5

TpeboBaHus K OTUETY
CrpykTypa oT4eTa 10JKHA COOTBETCTBOBATH ITPUBEIEHHBIM BBIIIIE dTAIlaM:
* TuUTyNbHBIN JUCT.
* AJNTOpPUTM PELICHUS 3aJa4H.
e JluctuHr TIPOrpamMmBel.
e BrIBOOEBL
3ananme S.
BriienuTs B TEKCTE NMEHOBAHHBIE CYIIIHOCTH JBYX THUIIOB — OpraHU3allksl U IIEpCOHA.

VYka3aHusl K BBIIIOJIHEHUIO PabOTHI.



Ha Bxoa nepenatorcst npeyioxkeHus, pa3ieieHHbIe IEPEHOCOM CTPOKHU.

Ha BbIxojie 1151 KaXK10ro BXOJHOTO MPEIIOKEHHS UMEEM TOCIIeI0BaTEbHOCTh BUAa '"HHIEKC]
ninnHal Terl mHmexc? muuHa2 Ter? ... uHaekci minHai teri ... uaaekeN mmHaN terN EOL", roe
WHJIEKC1 — MHJCKC Havaia TOKeHa, JUTMHAl — JiJTMHA TOKEHa, TET1 -- TeT TOKeHa . B kauecTBe Tero
moryT BoicTynat PERSON (nepcona) u ORG (opranmzarnusi). Eciii umMeHOBaHHAS CYyIIIHOCTh COCTOUT
13 HECKOJIbKUX TOKEHOB, TET TIPHUIHICHIBACTCS K KAKIOMY TOKeHY. BO BXOIHBIX MPEIIOKEHUSIX MOTYT
OTCYTCTBOBAaTh MMEHOBaHHBIE CYITHOCTH 3TUX TUMNOB. Pa3znenurens B BBIBOJE B paMKax OJHOTO
MIPEIOKEHUS — MPOOETLHBIN CUMBOJI, MKy BBIBOJIAMH JJISI PA3JIMUHBIX MPEIIOKEHUN — IIEPEHOC
CTPOKH.

Jlnst oOydeHust CeTH BOCTIOIB3YHTECh KOJUICKITMEH TTpeTToKeHHH u3 (haiina train_sentences.txt,
COOTBETCTBYIOIINE UM TETH MOKHO HalTH B ¢aiine train_nes.txt. Takxke st BAC JOCTYIHBI TOKEHBI
(daiin train_tokens.txt) 1 mpeI0’KEHUS CO BCTABICHHBIMU TeramH ((aitn
train_sentences_enhanced.txt). @opmatsl npeI0KEeHHBIX (aiiIoB ¢ 00yJaroei KomIeKIuen
MIpEIOKEHUH, TeTaMU, TOKEHAMH COOTBETCTBYIOT (hopMaTam BBOJIa, BBIBo/Ia U (hopmaty (aiina ¢
TEraMu C TeM UCKJIIOUYEHUEM, YTO MEPEUHUCIISIIOTCS BCE TOKEHBI, 1 BMECTO TETOB sl TOKEHOB yKa3aHa
UCIIONIb3yeMasi B TIpeNIoKeHUH ciioBoopma. B kauecTBe MeTpukn kadecTBa ucnosb3yercs F1 mo
Teram 0OOuX THUIIOB.

TpebGoBaHUs K OTHETY

CtpyKTypa oT4eTa AOJIKHA COOTBETCTBOBATH MPUBEAEHHBIM BBIILE dTaNaM:

* TuUTyNbHBIN JTUCT.

* AJNTOpPUTM PELICHUS 3aJa4H.

e JIMCTUHT TPOTPaAMMBL.

e BrIBOAELL

3ananmue 6.

Peanuzyiite renepaTop romopa mo MmotuBam padoTel Alessandro Valitutti et al. “Let Everything

Turn Well in Your Wife”: Generation of Adult Humor Using Lexical Constraints, 2013.

Yka3aHusl K BBIIIOJHEHUIO PabOTHI.

Ha Bxone renepaTopa — HOBOCTHOM 3ar0JIOBOK, B KOTOPOM HaJI0 3aMEHHUTH OJTHO CIIOBO.

J1Jis BRIIOTHEHUS TaHHOTO 33/IaHUS TIpejiaraéM UCTIOIb30BaTh AllTOPUTM:

1. IIpoBenute pazbop mpenokeHus ¢ momoluso 0ndnmoreku Stanza. Ha ocHOBe pe3ynbTaToB
pa3bopa BeIOEpeTe CIOBO-KaHAUIAT HA 3aMEHY.

2. Haitnure antonum mis cmoBa B WordNet (ucnonbiyiite uarepdeiic onommorekn NLTK).

3. Eciy aHTOHUM He HaIleNcs, TO HailIuTe HeCKOJIBKO CJIOB, OJIM3KUX M0 3BYUaHHUIO HITH PUPMY C
nomotnpio datamuse api.

4. Iomyuute BekTOpa fasttext AJis HA4aTBLHOTO CJIOBAa M BapUAHTOB 3aMeHbI. Cpeau STUX CIIOB
HaIMTe caMoe JaJieKoe TI0 KOCHHYCHOMY PacCTOSHUIO.

Onenute 20 momudukanuii mo mkaire or 0 (coBcem He cMmemHO) A0 3 (OYEHb CMEIIHO),
MIPUBEJIUTE CPETHIOIO OICHKY.

TpebGoBanus k oT4eTYy

CrpyKkTypa oT4eTa JOIKHA COOTBETCTBOBATH IPUBEAEHHBIM BBILLIE 3TAIlaM:
* TuTynbHBINA JUCT.

* ANropuUTM peLIEHUS 3aJa4u.

e JlucTuHr TpOrpamMMmBel.

* BriBOIBIL

Kpurepun onenkmn:
4 Gayna — 3a/1aHUE BBINOJIHEHO MOJHOCTBIO;
B JIOTUYECKHUX PACCYKICHUAX U 000CHOBAHMHU PELICHUsI HET PoOesIoB U OMHUOOK;



B PCLICHUH HET MaTeMaTUYEeCKUX OMIMOOK (BO3MOXKHA OJ[HA HETOYHOCThb, OMHMCKA, HE SBIISIONIASCS
CJIE/ICTBMEM HE3HAHUS WM HEMOHMMaHUs yueOHOro MaTepuaia).

2-3 Gayu1 — 3a/1aHuE BBIMOJIHEHO MOJHOCTHIO, HO 0OOCHOBAHUS LIaroB peuIeHHs HeJOCTATOUHbI (eciIu
yMeHHe 000CHOBBIBATh PACCYKIECHHUS HE SIBISUIOCH CTIeUaIbHBIM O0BEKTOM NMPOBEPKH);

JIOMyIIIeHa OJIHAa OMIMOKA WM JIBa-TPU HEJodYeTa B BBIKJIAJIKAX, PUCYHKAX, UYepTexkax WM rpadukax
(ecmu 3TH BUBI pabOTHI HE SIBISUTUCH CHEMATIBHBIM 00BEKTOM MPOBEPKH);

JIOMyIIIEHbl Oosiee OAHOM OomMOKKM WM Oojiee ABYX-TPEX HEIOYETOB B BBIKIAJKAX, YEPTEKax HIU
rpadukax, HO ydauuiics BiajeeT 00s13aTeIbHBIMI YMEHUSIMU 110 IPOBEPSIEMO TEME.

0-1 ©OammoB -  JOMYIICHBI CYIIECTBEHHbIC OIIMOKM, IOKa3aBIIME, YTO CTYAEHT HE BiaJeeT
00s3aTeNTbHBIMU YMEHHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

7.2.3. Tunosble 3a1aHNs JUIT HTOTOBOIr0 TECTA

(HaumeHoBanue OYeHouHo20 cpedcmsa)

3aganue Nel

Yto Takoe o6pa60TI<a €CTCCTBCHHOI'O S3bIKa?

BriGepute oauH u3 4 BapuaHTOB OTBETA:

DTO TEXHOJIOTUSI MAIIMHHOTO 00Y4YeHUsI, KOTOpasi JaeT KOMIIbIOTEpaM BO3MOXHOCTh
) + MHTEPIPETUPOBATH, MAHUITYJIMPOBATh U IOHUMATh YEJIIOBEUYECKUM SI3bIK

2) ) D10 pa3paboTka MPorpaMM Ha €CTECTBEHHOM SI3BIKE

9TO TEXHOJOTHS MAITHHHOTO O6y‘IGHI/I$I, KOTOopas 1a€T KOMIIBIOTEpaM BO3MOXHOCTb
3 ) - MOHUMATh €CTECTBEHHBIN S3BIK

9TO TEXHOJOTHSI MAITHHHOTO 06y‘1€HI/I$I, KOTOpas aa€T KOMIIBIOTEpaM BO3MOXHOCTH

4) - BBIMOJHSATH BCE HA €CTECTBEHHOM SI3BIKE

3aganune Ne2

Ha xakue npencrasienus o sizbike onupaercs HIIIT?

Bbl6Cpl/l'l‘C HECKOJBKO U3 4 BApUAaHTOB OTBCTA:

1) + dopMasbHbIE MOJIETH, WK MTPEACTABICHUS
2) + 3HaHuE SA3bIKAa Ha BCEX YPOBHSIX
3) - [IpaBuna npaBonucanus
4) - [Tpaswuia opdorpadun
3aganne Ne3
Bri6epure 3amaun HIIIIL.
Bri0epute HECKOJIbKO U3 4 BApUAHTOB OTBETA!
1) + JlnamoroBbie areHTHI / TNAIOTOBBIE CHCTEMBI
2) + MamuHHBII nepeBo
3) - Jenykuusi 1 MbIIIICHUE

4) - [IpencraBieHue 3HaHUI U TUIAHUPOBAHKE



3apnanue Ned
Hazosute ne mpo6siemsr HIITI, koTOpbie «B OCHOBHOM PEIIICHBD.

BBI6CpI/ITC HECKOJBKO H3 4 BaApPUAHTOB OTBCTA:

1 + ObHnapysxeHue cama
2) + POS-mapkupoBka
3) - SI3b1KOBOE MOZICIIMPOBAHUE
4) - [IpeoOpazoBanue TeKCTa B peyb
3aganue NeS
Uro Boobme aenaet HJII crnoxabpIM?

BriGepute oauH u3 4 BapuaHTOB OTBETA:

HGOI[HO3H3‘-IHOCTI) YCJIOBCYCCKOI'O A3blIKa HAa MHOT'UX YPOBHAX

1) +

2) - PazHoobOpa3zue s13p1K0B

3) - Cy1iecTBOBaHUE Pa3IMYHbIX A3bIKOBBIX IPABUI

4) - MHOX€eCTBO pa3IMYHbIX IPABUII COCTABICHUS MPEIOKEHUS I PA3HbIX S3bIKOB

3amanue Ne6

KiroueBoe cnoBo peanmzanus?
Bri6epute 0003HauCHUE KITFOYEBOTO CIIOBA «PeaTH3aIlusy.

BriGepute oauH U3 5 BapuaHTOB OTBETA!
1) - domains

2) + implement

3) - constant
4) - clauses
5) - goal

3amanne Ne7

KiroueBoe cnoBo 1ensb?
Br16epute ouH U3 5 BapuaHTOB OTBETA!

1) - domains
2) - implement
3) - constant
4) - clauses

5) + goal

3amanue Ne8

[IpaBuna BeIBOAA
Bribepure onuH U3 4 BApUaHTOB OTBETA!

1) - HE TI03BOJISIOT JIOTHYECKH BHIBOJAUTH OJIHY MH(DOPMALIMIO U3 APYTOi



2)
3)
4)

+ MIO3BOJIIOT JIOTUYECKH BBIBOAUTH OJHY MH(POPMAIUIO U3 APYTOil
- 03HAYar0T CIIOCOOHOCTH BOCTIPUATHS

- O3Ha4YaroT ME€EXaHHU3Mbl BBOAa

3amanue Ne9

TekcTOoBBIN PENAKTOP SABIAETCS OJHUM U3 IPUMEPOB MPOIPAMMHBIX CPEJICTB, IPUMEHSIEMBIX

D)
2)
3)
4)

BbI6€pHT€ OJUH U3 4 BApUAHTOB OTBCTA:
- JUISL OCYLIECTBIICHUS PA3IMYHBIX PErUCTPUPYIOUINX (DYHKIUN
+ JUIS IPUOOpPETEHUs 3HAaHU I
- JUTs CO3/1aHus MHTEpdeiica

- AJI BBIIIOJTHEHUA XO0/4a PCIICHUA 3ada4n

3amanue Nel(

[TonsiTre mpeaMeTHOM 00s1acT 00J1aIaeT CIeAYIOIMMHA CBOWCTBAMMU:

1)

Bbl6Cpl/l'l‘C OJIUH U3 4 BAPHUAHTOB OTBCTA:

- YHHUKAJIBHOCTD, IIOJTHOTA, IOCTOBEPHOCTD, IPOTUBOPECYNBOCTH

2) + YHUKaJIbHOCTB, MIOJHOTA, TOCTOBEPHOCTD, HEMPOTUBOPEUYUBOCTh
3) - YHUKaJIbHOCTB, IOJIHOTA, HEJOCTOBEPHOCTh, HETPOTUBOPEUYNBOCTD
4) - YHUKaJIBHOCTB, IIOJIHOTA, JOCTOBEPHOCTh, HAJTMYNE OMOHUMUU
7.3. OneHo4YHbIe CPeACTBA IJIsl IPOMEKYTOYHOM aTTeCTALIMHU 110 HTOIaM OCBOCHHS
AUCHMILIMHBI
7.3.1. Bonnpochl K NPOMEKYTOYHOM aTTecTAlul
Cemectp 5
Ne ni/m Bonpocebl
. Kakne OCHOBHBIE MHCTPYMEHTHI M MPUIIOKEHUS HCIIOJIb3YIOTCS P 00pabOTKE €CTECTBEHHOIO)
SI3pIKa?
2 |McTtopus pa3BUTHA METOAOB 0OPaOOTKH €CTECTBEHHOTO S3bIKa?
3 [Uro Takoe koHeuHBIH aBTOMAaT? Kak OH HCIONb3yeTcs B 00paboTKe ECTECTBEHHOTO SI3bIKa?
4 |Yro Takoe peryispHoe BelpakxeHue?
5  |KakoBBI OCHOBHBIE MOAXO/bI K MOP(OIOTHYECKOMY aHAIN3Y?
6  |KakoBa OCHOBHasi METOJIMKA OTOOPA JAHHBIX JJIs1 MOP(OIIOTHIECKOTO aHanu3a?
7 |[KakoBbl OCHOBHbIE HHCTPYMEHTbHI MOP(OJIOrHUYECKOro aHanu3a?
8  |CTpyKTypHBIE OCOOEHHOCTH TEKCTOB HAa ECTECTBEHHOM SI3bIKE?
9  |ba3oBast 00paboTKa TeKCTa U MpeaBapuTesIbHas 00paboTKa pacCTOSIHUS PEIAKTHPOBAHMUS?
10  |sI3bIKOBBIE MOZieN N-rpaMm; HETOYMEHHUE; METO/IbI CIIIaXKUBaHUS?
11 |Mcnonp30BaHuE SI3bIKOBBIX MOJEIJIEH?
12 |Yro takoe TF-IDF?
13 |Kakue rnokasarean MOXKHO MCIOJIb30BaTh JJIsl aHAJIN3a JOKYMEHTOB?
14 |B cyTh JaTEHTHO-CEMAaHTUYECKOTO aHaIu3a?
15  [KakoBBI METO/IbI JIATEHTHO-CEMAHTUYECKOTO aHan3a?




16  |B yem cyTh aniroputma LSA?

17 |KakoBbl HHCTpYMEHTHI MeTo1a LSA?

18 |B cyTh MeTO/A IMHEWHOTO AUCKpUMUHAHTHOTrO aHanu3a (LDA)?

19 [B cyth MeTona natentHoe pasmerenue Jupuxie (LDiA)?

20  |Buasl paccTOSHUI peakTUpOBaHuUs?

21 |YMO3aKIIOYeHUs Ha OCHOBE BEKTOpOB ciioB (Word2vec)?

22 B uem cytb anropurma Skip-gram?

23 |[Konnenmus moaenu Skip-gram?

24 |Peanmmsarnust mogenu Skip-gram?

25 [Metozp! anmpokcuManyu GyHKIMHA TOTEPh?

26  |B yem cyTh anropurma CBOW?

27  |cnonbp30BaHUE CBEPTOYHBIX HEMPOHHBIX ceTeld B NLP?

28  [Omepanus pacTSIHYTOH CyOIMCKPETU3AIMH B 33a1a4e KIaCCU(PUKAIIINH TPEUI0KEHUI?
29  |Mcnonbp30BaHUE pEKYPPEHTHBIX HEUPOHHBIX ceTeil B NLP?

30 |Ob6paTtHOE pacnpocTpaHeHHE?

31  |Mcnonbp30BaHUE CETEN C 1OJIFOM KPaTKOCPOYHOH namsThio B NLP?

32 [Mogenu sequence-to-sequence U MEXaHW3M BHUMAHUS?

33 Kak MOKHO BBIIEIUTH HH(POPMAIUIO: BBIZICICHHE TOUMEHOBAHHBIX CYIIHOCTEH 1

(hopMHpPOBaHKE OTBETOB Ha BOIPOCHI?
34  |KakoBBI METOIBI CO3MAHUA JUAJIOTOBOU CUCTEMEI?
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
®opma
Cemectp MPOBCACHIN Kputepun 1 HOpMBI OLICHKH
MPOMEKYTOYHOM
aTTecTaluu
10 3auer «HE 3a4TECHO» perTuHTroBBIH 6amt 55-100
«HE 3a4TCHO» peiTuHroBsli 6ain 0-54




8. YueOHo-MeToanueckoe n uHGOpMAUOHHOE 00ecTiedeHue TN CIUTINHbI

8.1. Obs13aTesibHAA TUTEpPATYypa

Tun (yueOHHMK,

T'ox n3panus

KoaudecTBo B

[Ipockypum. - Boponex : BTACY : OBC ACB, 2014. - 171 c. - ISBN
978-5-89040-498-5..

Ne ABTOpBI, 3arsiaBue (3aroJjioBoK)

n/n COCTABUTEIH y4ueOHoe mocodue, HAy4YHOH
y4eOHO-MeTouYecKoe oudamortexe /
nocoomne, NPaKTUKYM, HaumenoBanue

ap.) IbC
Konmoroposa, C. C. OcHOBBI HCKYCCTBEHHOTO MHTEIIEKTa : yueOHOe
1 noco6ue s crynentos / C. C. Konmoroposa. — Cankr-IletepOypr :
' Iasaos C. H. CII6I'JITY, 2022. — 108 c. — ISBN 978-5-9239-1308-8. — Tekcr :|  yueOHOE mocoOue 2022 ObC «Jlanp»
3JICKTPOHHBIH // JIaHb : 3JIeKTPOHHO-0MOIMOTeUHas cucTeMa. — Pexum
JIOCTYTIA: JUISl aBTOPH3. TTOJIH30BATEIICH.
Kombipun, A. C. IlporpammupoBanue Ha Python : yueOHoe mocobue /
2. Magaos C. H. ZT\ C. KOHBIPHH’ T. Hu CaﬂOBa'_ — Comm: CT'Y, 2018. — 48 c. — y4aeOHoe mocooue 2018 ABC «Jlaub»
eKCT : DIIEKTPOHHBIH // JIaHb : 371eKTpOHHO-OMOIMOTEYHASI CHCTEMA.
— PexxuM nocTyna: Juis aBTOpH3. T0JIb30BaTEICH.
8.2. JlonoiHUTE/IbHAA JTUTEPATYypa
Ne ABTOpBI, 3arnaBue (3aroJjioBoK) Tun (y4eOHuK, I'on u3panus KoauuecTBO B
n/n COCTABUTEIH yueOHoe nmocodue, HAy4YHOH
y4eOHO-MeTouYecKoe oudamortexe /
nocooue, NPAKTHKYM, HaumenoBanue
ap.) IbC
Brenenne B TEOpHIO MCKYCCTBEHHOTO HHTEIUICKTA [DJIEKTPOHHBIM
1. Chicoes 11, B. pecypc] : yue6. mocobue / JI. B. CoicoeB, O. B. Kypunra, J[. K. Vaebioe Iocobie 2015 SEC «IPRbooks»




8.3. [lepeuens npodeccuoHATbHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

No
n | HaumeHnoBanue Ccpuika
i
1 | Springer Nature (ITonHoTekcToBas https://www.springernature.com/gp/products
KOJUIEKIIUS KYPHAJIOB)
2 | Springer eBooks (ITomHOTEKCTOBAS https://link.springer.com/
KOJUICKIIUS IEKTPOHHBIX KHUT U3/IaTEIbCTBA
Springer Nature)
3 | «Komeke» https://kodeks.ru/
4 | TexakcnepT https://cntd.ru/
8.4. [lepeyenb NporpaMMHOro odecrneyeHust
Ne Haumenosanne IO PexBHU3UTHI norOB?pa
n/n (nata, HoMep, CPOK AeHCTBHS)
1 | WinPro 10 RUS Upgrd OLP NL | JoroBop Ne 757 ot 04.07.2018, cpok neiictBus -
Acdmc 0eccpovHO;
Kontpakt Ne 1653 ot 14.12.2018, cpok neiictBus —
0eCcCpovYHO
2 | Office Stdandard 2013 Russian OLP | Kontpakt Ne 690 ot 19.05.2015, cpok neiictBus -
NL AcademicEdition 0eCCpOYHO
3 | Digital 2.0.0 Jlunensusi: GNU General Public License (GPL)
(cBobogHOE M OecruiaTHOe [10)
4 | GParted (GNOME Partition Jlnuensusi: GNU General Public License (GPL)
Editor) (cBoboaHOE M OecruiaTHOe [10)
5 | VirtualBox 7.1.6 Jluuensus: PUEL (quist maHOTO M
00pa30BaTeNbHOTO MCIIOIb30BAHHS)
6 | Ubuntu 24.04.1 LTS Jlunensusi: GNU General Public License (GPL)
(cBobomHOe U GecmaTHoe [10)

8.5. Onucanne MaTepuaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOI JIs1 OCYIECTBJICHHUS
00pa30BaTeIbHOIO MpoLecca 10 JMCHUIIIMHE

HaumenoBanue 000py10BAHHBIX YUeOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKHUX H
Ne ApP. 00bEKTOB /1151 IPOBe/IeHUs!

/I | MPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEILHOMI
padoThI 00yyamuxcst (HoMep ayaAuTOPHH)

1 [TomernieHnue st CAaMOCTOATENBHOM PabOThI CToJbl KOMIIBIOTEPHBIE, CTYJIBA,
oOyuaromuxcs (YJIK-406) MHUKpPOKOMIIbIOTEPHI raspberry pi 32 bit

IlepeyeHb OCHOBHOTO 000PY10BaAHMS



https://cntd.ru/
https://kodeks.ru/
https://link.springer.com/
https://www.springernature.com/gp/products
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