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AHHOTAIIUSA PABOUYEH ITPOT' PAMMBI JIUCITATIJIMHBI
«HHCTpYMEHTBI 00pa00TKH eCTeCTBEHHOI'0 SI3bIKA»

Juctumimaa «MHCTpyMeHTBI  00pa0OTKH  eCTeCTBEHHOIO  fI3bIKA»  SBISETCSA
JUCHUIUIMHON 1O BBIOOpY 4YacT, (opMuUpyeMoil ydyacTHHUKaMH 00pa30BaTeIbHBIX OTHOLICHHIA,
oOpasoBarenbHOI nporpaMmel, biioka 1 «/{uciummuas! (Moaysn)» 00pa30BaTeIbHON TPOrpaMMbl
«My3eliHbIe UCCIIEIOBAHUS U KypaTOPCKUE CTPATETMHU» IO HampapieHUo noaroroBku 51.04.04
My3eomnorust ¥ oxpaHa 00BEKTOB KYJIBTYPHOTO M IPUPOJHOTO HACIIEIHS.

Kypc «AHCTpyMeHTHI 00pa00TKH €CTeCTBEHHOI0 A3bIKA» 3HAKOMUT MAaruCTPaHTOB C
OCHOBHBIMH METO/IaMHU U TIOAXOIAaMH K OOpabOTKEe €CTECTBEHHOTO SI3bIKA, B XOJE H3y4YCHHS
JUCHUIUIMHBL TPOBOAUTCS aHajdW3 MPUHIUIOB OICHKM KadecTBa METOAOB 00paboTKu
€CTECTBEHHOIO $3blKa, a TaK)K€ MAarucTpaHTaM IPEIOCTaBISIETCS BO3MOXKHOCTH OBJIAAETh
MPaKTUUYECKUMH HaBbIKaMU 00paOOTKHU OOJIBIINX KOJUIEKIHI TEKCTOB.

[TporpaMMoil UCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHBIN KOHTPOJIb B (hopMe 3auera ¢ OLEHKOH (B KoHIE 3
cemecTtpa).

OO61mas Tpyn0eMKOCTh OCBOCHHUS TUCHUTUIIMHBI COCTABIISIET 2 3aU€THBIX SIUHHUIIBI, 72 Yaca.
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1. EJIM U 3AJJAYU OCBOEHUS JUCHUITVIMHBI

Hesmn ocBoeHus: aucuuIuinHbl «MHCTPYMEHTHI 00pPA00TKHM €CTeCTBEHHOI0 SI3bIKA) -
3HAKOMCTBO C OCHOBHBIMH METOJaMHU U TPUIOKCHUSIMH aBTOMAaTUYECKOW 00paboTKu
ectecTBeHHOrO si3bika (OESl), momyueHue mpakTUYECKUX HABBIKOB pabOThl ¢ MHCTPYMEHTaMU
OEAL.

3agaum:

1. 3HaKOMCTBO C OCHOBHBIMU MeTO/aMHu U noaxogamu k OESL.

2. lloHmmaHue IPUHITUIIOB OLIEHKU KadecTBa MeTo0B OESL.

3. OBnaneHue MPaKTUYECKUMU HaBBIKAMU 00paOOTKH OOJIBIINX KOJUIEKIUI TEKCTOB.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JUCHUITJIMHBI

B pesynbrare u3ydeHus y4uyeOHOM IUCHMIIIMHBI OOydaroLWiics JOJKEH OBJIaJeTh
cnenyonmMu - komnereHuusmu:  yauBepcaibHbiMu  (YK) u  mpodeccronansabivu  (I1K).
[Inanupyemble pe3ynbTaThl (GOPMHUPOBAHUS KOMIIETEHLUUH M MHIUMKATOPbI UX JOCTHXKEHHS B

pe3yiabTaTe OCBOCHHS AUCIMIUIUHBI TIpeIcTaBiieHbl B Tabnuie 1.

Tabmura 1

HnaanyeMble pe3yabTaTbl 0CBOCHUA TUCHUIIJIMHBI, COOTHECCHHbIC ¢ HHINKATOPaAMH
JOCTHKEHUS KOMIIeTeHIIMii Oﬁy‘{aIOIIII/IXCH

KOI[ U HAUMCHOBaAHHE

I/IHI[HKaTOpLI JOCTH/KCHUS KOMIICTCHIIMHA

PesyabTarsl 00yuenus (3HATh,

BEIPA0AaTHIBATh CTPATETHIO IEHCTBUH
UI.YK-1.3. Ymets 000CHOBBIBATS,
(dbopmynupoBaTh U

pemars 3a7a4u, BOSHUKAIOIINE B TIPOIECCe
po¢heCCHOHAIBHON JAEATSIbHOCTH
WNJ1.YK-1.4. BnaneTs MeTOIaMH CHCTEMHOTO
u

KPUTHUYECKOTO aHalln3a, CTPaTerndecKoro
YIpaBICHUSL

KOMIIETeHIIMT YMETh, BJIAJIETh)

YK-1 Cnocoben | UI.YK-1.1.  3nate  Meromonoruio W | 3HaTh: METOJBl HAYYHOTO MO3HAHHUSA, B
OCYIIECTBIATh METOJUKY CHCTEMHOTO M KPUTHUYECKOTO | OCHOBE KOTOPBIX JIEKUT PACCMOTpPEHHE
KPUTUYCCKUIA aHAIM3 | aHaIu3a NpOOJIEMHBIX CUTYaIIHH, 00beKTa KaK CHCTEMBI: IIEJIOCTHOTO
MPOOIEMHBIX CTPaTeruuecKoro yrnpaBieHuUs KOMILICKCa B3aMMOCBSI3aHHBIX
cutyauuii Ha ocHoBe | MJ.VK-1.2. YMeTh OCYLIECTBJIATH | 3JIEMEHTOB, METOoObl W MOJIENH
CHCTEMHOI0 IIOJX0[a, | CHCTEMHBIH U CTPATETHYECKOTO TTAHUPOBAHHUS
BEIpa0aThIBaTh KPUTHYICCKUHA aHaIn3 npoonemubix | 3 (YK-1)

CTpaTeruio AeucTBui CUTyaluH, VMeThb: C HCIOIb30BaHHEM METOHOB

CUCTEMHOI'0 MoAxoAda aHAaJIU3UpOBATH
AJIBTCPHATUBHBIC BAPUAHTHI PCHICHUA

HCCIIEI0BATENBCKUX 3ajad,
BbIpaOaThIBaTh CTPATETHIO JIEHCTBUH U
OLICHUBATh 3¢ HEeKTUBHOCTD
peanu3anuy CTpaTeru4ecKux MIaHoB

Y (YK-1)

Bnaners: LENOCTHOM CHUCTEMOM
HaBBIKOB METOJOJIOTUYECKOTIO

HCIOJIB30BAHUSI CHUCTEMHOIO IIOIXOJa
MIPH PEIICHUH POOJIEM, BOSHUKAIOIIHX
NIPU BBINOJIHEHUH MCCIEI0BATEIbCKUX
paboT, HaBBIKAMH OTCTAaWBaHHS CBOCU
TOYKH  3pEHUs TPH  BBIPaOOTKE
CTPaTEernYeCcKUX IUIAHOB BBIMOIHEHUS
HCCIEIOBATEIBCKUX PaboT

B (YK-1)

TIK-3 Cnocoben | M.TIK-3.1. 3Harte coBpeMeHHBbIE METOJBI | 3HATh: MPUHIIUIIBEI M METOABI BEICHHS
UCIIOJIb30BATh HaKOILJICHUsI, 00PaOOTKH, Mepeiauy, MOMCKa | CaMOCTOSTEIbHBIX Hay4YHBIX
COBpPEMEHHBIE METOAbI | U UCTIONIb30BaHMUS uHpopmanmu O | HccieOBaHUNH B POQECCHOHATBHOM
00paboTkn U | KyJbTYpPHOM M NIPUPOJHOM HACIEIUU 00JIaCTH M CMEXHBIX 00JIaCTAX
HUHTEPIIPETALUU NA.TIK-3.2. Ymers Bectn pesynsratuBHb | 3 (ITK-3)
nHbopman B | IOMCK MHQPOPMAIMM C HCIOJIb30BAaHHEM | YMETh: BBICTpaNBaTh
npodeccronatbHON COBPEMEHHBIX UH(OPMALMOHHO- | TOCIEN0BATEBHYO paboty c
chepe KOMMYHHKAIIMOHHBIX TEXHOJIOTHI nHdopmanmen o AKTyaJIbHBIM
NA.IIK-3.4. Ymerts 00pabarbIBaTh, | mpoOeMaM COXPaHCHUS KYJIBTYPHOTO U
aHaJIM3MUPOBAThH u UCIIOJIb30BATh | MPHUPOIHOTO Hacaeaus c
HCIIOJIb30BaHUEM COBPEMEHHBIX




Kon 1 HanmeHoBaHue HHpykaTopb! JOCTHKEHUST KOMITETEHINH Pesynbrarnl 00y4eHus (3HATh,
KOMIIeTeHIIMH yMeTb, BJIaJIeTh)

nH(OpPMALUIO B COOTBETCTBUH C HAyYHBIMU U | MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
MI03HABaTEIbHBIMU 33 jadaMU TEXHOJIOTHH
NI.IIK-3.5. Bnaners npuemamu | VY (ITK-3)
UCIIONIb30BaHMsl HaydyHOW HH(pOpManuyu B | BrageTh: HaBBIKAMM CaMOCTOSTENILHOIO
Hay4HO-UCCIIE0BATEIbCKON U | MIPOBEJCHUS] HAyYHBIX UCCIIEAOBaHUI B
podecCHOHATBHON AEATETBHOCTH cdepe npodeccrHoHaIbHBIX HHTEPECOB
NJ.IIK-3.6. Bnaners ocHOBHEIMH | B (TIK-3)
crnocobaMu  TNMOWUCKAa W TNPEACTaBICHUS
nHbOopMaIu

B pe3ynbrare 0CBOCHHS AUCIUILUIMHBI 00yYarOIIHIACS TOIKEH:

3HATh: COBPEMEHHBIE METOAOJIOTUYECKUE TMPUHUIUIIBI W METOAUYECKUE IPHUEMBI
HMCTOPUYECKOTO UCCIICIOBAHNS,

YMeThb: BBISBIISTH Pa3Iudus B METOOJIOTMUYECKUX MPUHITUIIAX U METOAMYECKUX TIpreMax
HMCTOPHYECKOTO UCCIICIOBAHUS; HCTIOIb30BaTh HA IIPAKTUKE Pa3IMYHbIC METOUKH pabOTHI;

BJIA/I€Th: HABBIKAMU PUMEHEHUSI COBPEMEHHBIX METOANYECKUX MPUEMOB HCTOPUUECKOTO
HCCIEI0BAaHUA.

3. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Hucuummba «AHCTPYyMeHTHI  00paGoOTKH  eCTeCTBEHHOr0  SI3bIKA»  SBIACTCS
JTUCIUILTMHON O BBIOOPY 4YacTH, (GOpMUPYEeMON yJacTHMKaMH 0Opa3oBaTEIbHBIX OTHOIICHUH,
brnoka 1 «Jucnummael (MOmynu)» y4eOHOro IlaHA OCHOBHOH mpodeccroHaIBHON
o0pa3oBaTeNbHONM MPOTpaMMbl  BBICIIET0 OOpa3oBaHMs — MPOTPaAaMMbl  MarucTparypsl
«My3eiiHble UCCIIEIOBAHUS U KypaTOPCKUE CTPATerun» 0 HampapieHuto noarorosku 51.04.04
My3eomnorust 1 oxpaHa 0OBEKTOB KYIBTYPHOTO M NMPUPOJHOro Hacienus. Koa IMuCHUMIIIMHBI 1O
yuebnomy tany b1.B.JIB.01.01.03. Kypc uutaercs B TpeTheM cemectpe, ¢opma
MIPOMEKYTOUHOH aTTecTalluu — 3a4eT C OLIEHKOM.

Jl1s ycnemHoro ocBO€HMs MarepHaa JaHHOW TUCHUIUIMHBI TPeOYIOTCS 3HAHUSI, YMEHUS
Y HaBBIKH, TTOJTyYEHHBIE B XOJI€ U3yUeHUs OakaiaBpuara/crenainTera.

3HaHUs, YMEHUS W HABBIKW, IONYYCHHbIE NPU OCBOCHHWU JAHHOW JHUCIUTUIMHBI,
MIPUMEHSIOTCSI MaTrCTPAHTaMH B TIPOLIECCe BBIMOJHEHUS HayyHO-HCCIIEI0BATENIbCKONH paboThl U
MOJITOTOBKH K 3aIIUTE U 3AIIUTHI BBITYCKHON KBATN()UKAITMOHHONW PaOOTHI.

4. OFBEM JUCHUIIJIMHBI
OO11ast TpyZJ0EMKOCTh OCBOEHHSI JTUCIMIUIMHBI COCTABISET 2 3a4eTHBIX eIMHMIL, 72 yaca.

Tabmuma 2
O0beM TUCHUTIITHHBI
Tunsl y4eOHBIX 3aHATHI O0neM TUHCHUIINHBI
M CaMOCTOsITeJIbHasi padoTa Bcero Cemectp
1 2 3 4
KonrakTHass padora oOy4yaomuxcst ¢
28 - - 28 -
npenoaasareyieM B coorsercreum ¢ YII:
Jlexumu (JI) 14 - - 14 -
Cemunapckue 3aasatus (C3) 14 - - 14 -
CamocrosiTesibHas padora (CP) 44 - - 44 -
3auer ¢ 3ader ¢
¢opma " - - - -
IIpomexyTOUHASI aTTECTAIUS OLICHKOH OTICHKOU
yac. - - - - -
O0masi  TPyIOEMKOCTh  JHCIMILIHHBI 722 i i 79/2 i
(uac./3.e.)




5. COAEP/)KAHUE U CTPYKTYPA JUCIUIIJINHBI

ConepikaHue JUCIUILUIMHBI COOTHOCUTCS C IUIAHUPYEMBIMH pe3yJbTaTaMu OOydYeHUS 110
TUCIUIUIMHE: Yepe3 3a1adu, popMHupyeMble KOMIIETEHIIMH M UX KOMIIOHEHTHI (3HAHUS, YMCHUS,
HaBbIKK — qanee 3YB) o cpencTBaM MHIMKATOPOB JTOCTHYKCHUS KOMITETCHIIUI B COOTBETCTBHH C
Tabmuueit 3.

5.1 Conep:xaHue THCHMIINHBI

Couepmarme JAUCHHUITIITHHBI

Tab6muma 3

Ne HaumenoBanue Conep:xanue TeM (pa3aesoB) Konnt HNupukaropsr | Koawl 3YB (B
n/m | teM (pa3aenoB) KOMIICTeHIINH | KOMIETeHINH | COOTBETCTBUU
(B COOTB. C ¢ Tabmuueit 1)
Tabnuuei 1)
1 Beenenue Kparkass ucropusi IUCLMIIIMHBL, VYK-1 NA.YK-1.1. 3 (YK-1)
OCHOBHBIE ~ HMHCTPYMEHTBI U I1K-3 NA.YK-1.2. VY (YK-1)
NPHIIOKCHUS NJI.YK-1.3. B (YK-1)
UA.YK-1.4. 3 (TTK-3)
NATIK-3.1. V (IIK-3)
NAIIK-3.2. B (TIK-3)
WNA.IIK-3.3.
NA.IIK-3.4.
NAIIK-3.5.
NILIIK-3.6.
2 Mopdonorudeck | OCHOBHbIC —MOIXOABI, JaHHBIC, YK-1 N VK-1.1. 3 (VK-1)
ui aHau3 UHCTPYMEHTBI. I1K-3 NA.YK-1.2. VY (YK-1)
NA.YK-1.3. B (YK-1)
NA.YK-1.4. 3 (TIK-3)
NATIK-3.1. V (TIK-3)
WUA.IIK-3.2. B (TIK-3)
WUA.IIK-3.3.
WUA.IIK-3.4.
WUA.IIK-3.5.
NAIK-3.6.
3 SI3BIKOBBIE Ilpunoxenusi, naHHbIE, OLIEHKH YK-1 NA.YK-1.1. 3 (VK-1)
MOZIEIH KadecTBa. SI3bIKOBBIE MOJIETH Ha TIK-3 NA.YK-1.2. VY (YK-1)
OCHOBE N-rpaMM, CIJIaKUBaHHE. NA.YK-1.3. B (YK-1)
HefipoHHbie S36IKOBBIE MOJIENH. N.VK-1.4. 3 (TIK-3)
NATIK-3.1. V (TIK-3)
WNAIIK-3.2. B (ITK-3)
NAIIK-3.3.
WUA.IIK-3.4.
WUA.IIK-3.5.
WAIK-3.6.
4 Amnanus IToctanoBka 3ajaui, VK-1 UA.YK-1.1. 3 (YK-1)
TOHAJIBLHOCTU MPUJIOKEHUS, JaHHbBIE, METOJbI TIK-3 M. YK-1.2. VY (YK-1)
pelieHust NA.YK-1.3. B (YK-1)
NA.YK-1.4. 3 (TIK-3)
NAIIK-3.1. V (TIK-3)
WNAIIK-3.2. B (ITK-3)
WNA.IIK-3.3.
NA.TIK-3.4.
NAIIK-3.5.
NA.IIK-3.6.




Ne HaumenoBanue Coaep:xanue TeM (pa3eJioB) Koawbl HNupuxaropsl | Koabl 3YB (B
n/m | teMm (pa3iesnoB) KOMIIETEHIIHI | KOMIIETEHIUH | COOTBETCTBUU
(B COOTB. C ¢ TaGmuueit 1)

Tabmuueii 1)

5 Cuntakcudecku | DopMmanu3Msbl A1 NPEICTaBICHUS VK-1 NA.YK-1.1. 3 (YK-1)

it aHanu3 CUHTaKCUYECKOI CTPYKTYpBIL, IK-3 NA.YK-1.2. VY (YK-1)
JIaHHBIC, TIOAXOAbl K PELICHHIO, M. YK-1.3. B (YK-1)
OLIEHKA Ka4eCTBa. UI.VK-1.4. 3 (IIK-3)
NAIIK-3.1. V (TIK-3)
NA.IIK-3.2. B (I1K-3)
WNA.IIK-3.3.
NA.IIK-3.4.
NA.IIK-3.5.
NIIK-3.6.
6 M3Bneyenue HNmenoBanuble CYILLHOCTH, YK-1 NA.YK-1.1. 3 (YK-1)
uHdopmau JaHHble  JUII  OOydueHHs WU I1K-3 NA.YK-1.2. VY (YK-1)
TECTHPOBAHUS. Metoapl  Ha N.VK-1.3. B (VK-1)
OCHOBE MAIIMHHOTO OOYYCHHS; N.VK-1.4. 3 (ITK-3)
METO/Ibl HA OCHOBE PEKYPPEHTHBIX NA.IIK-3.1. V (IIK-3)
HEHPOHHBIX ceTeil. WN.IIK-3.2. B (ITK-3)
WNA.IIK-3.3.
NJIIK-3.4.
NIIK-3.5.
N IIK-3.6.

7 ABTomMaTudecko | PasnuyHbie MOCTAaHOBKH 3aJlauM U YK-1 NA.YK-1.1. 3 (VK-1)
e METONBI, JaHHBIC ST OOy4YCHHS, TIK-3 NJ.YK-1.2. VY (YK-1)
pedepupoBaHre | aBTOMAaTHYCCKOE TECTHPOBAHUE Ha nA.VK-1.3. B (YK-1)

OCHOBE METPUKA ROUGE, N.VK-1.4. 3 (ITK-3)
HEHpPOHHBIC ceTn JUTST W.IIK-3.1. VY (IIK-3)
aBTOMATHYECKOTO WN.JIK-3.2. B (IIK-3)
pedepupoBaHusl. N.11K-3.3.

NJ.IIK-3.4.

NJ.IIK-3.5.

N .IIK-3.6.

8 Brruuciurensna | CemaHTHUECKHE pecypcsl YK-1 NA.VK-1.1. 3 (YK-1)

ST CEMaHTHKa (WordNet), TCTPUOYTHBHEIC I1K-3 N VK-1.2. VY (YK-1)
CeMaHTHYECKHE MOJICJIH, N.VK-1.3. B (VK-1)
KOHTECKCTYyaJIH3HUpPOBaHHBIC N.VK-1.4. 3 (IIK-3)
BEKTOPHBIC MTPECTABICHUS. WN.JIK-3.1. VY (IIK-3)

NJ.IIK-3.2. B (ITK-3)
NJ.IIK-3.3.
NJ.IIK-3.4.
NJ.IIK-3.5.
NJ.TIK-3.6.
9 OTBeThl Ha ITonumanue IIPOYUTAHHOIO VK-1 UA.YK-1.1. 3 (YK-1)
BOIIPOCHI (reading  comprehension) u IK-3 UA.YK-1.2. VY (YK-1)
OTBeTHI IO 0a3ze 3HaHUil. MeTosl NA.VK-1.3. B (YK-1)
U JIaHHBIE. NJI.YK-1.4. 3 (TIK-3)
NJ.IIK-3.1. V (TIK-3)
NJ.IIK-3.2. B (ITK-3)
NJ.IIK-3.3.
NJ.TIK-3.4.
NJ.IIK-3.5.
UA.IIK-3.6.




Ne HaumenoBanue Coaep:xanue TeM (pa3eJioB) Koawbl HNupuxaropsl | Koabl 3YB (B
n/m | teMm (pa3iesnoB) KOMIIETEHIIHI | KOMIIETEHIUH | COOTBETCTBUU
(B COOTB. C ¢ TaGmuueit 1)
Tabmuueit 1)
10 MamunsbIi Ha OCHOBE IIpaBUIL, VK-1 NA.YK-1.1. 3 (YK-1)
nepesoy (MII) craructudeckuit MII, HelpoHHBII IK-3 NA.YK-1.2. VY (YK-1)
MII. Onenka kauectsa (BLEU u NA.YK-1.3. B (YK-1)
JIpyrHe METPUKH). UI.VK-1.4. 3 (IIK-3)
NAIIK-3.1. V (IIK-3)
NA.IIK-3.2. B (I1K-3)
WNA.IIK-3.3.
NA.IIK-3.4.
NA.IIK-3.5.
NIIIK-3.6.

5.2 CTpyKTypa IMCUHUIIHHBI

Tabnuna 4
CTpyKTypa IMCUMILIMHBI
O0beM TUCIUNJIMHBI, YaC.
KonTakTHas pabora ®opma TeKyIero
Oﬁy'laloumxcn C KOHTPOJIsA
Ne i/m Haumenosanue Tes npernoaaBarejieM 0 THIIAM ycneBaeMocTH®,
(pazaenoB) Bcero . CP M
Y4eOHBIX 3aHATHH B NMPOMEIKY TOUHOM
coorBeTcTBHU ¢ YII aTTecTaluu
J | c3
Ounasn gpopma obyuenusn
Tewma 1 Beenenue 7 1 2 4 0,1
Tema 2 Moponorndeckuii aHamm3 7 1 2 4 K3, 0
Tema 3 SI3BIKOBBIC MOJICITH 7 2 1 4 K3
Tema 4 AHanu3 TOHAJbHOCTH 7 2 1 4 113
Tema 5 CHHTaKCHICCKUH aHAIN3 7 2 1 4 K3, I13
Tema 6 W3Bneyenue nadpopmanuu 7 1 2 4 113
Tema 7 ABTOMaTHYECKOE K3
7 1 2 4
pedepupoBaHme
Tema 8 BrrunciurensHas 6 | 1 4 113, 4
CEeMaHTHKa
Tema 9 OTBETHI HAa BOIPOCHI 6 1 4 113
Tema 10 | MammaHBI nepeBon (MIT) 11 2 1 8 K3
IIpoMe:KyTOUHASI ATTECTAIUSA - - - - 3aueT ¢ OLEHKOH
HUTOI'O: 72/2 14 14 44 -

*[pumeuanue: Gopmvl mexyweeo kKowmpoas ycnesaemocmu. oucnym (), onpoc (O), npaxmuueckoe
3ao0anue (113), koumponvroe 3adanue (K3).

6. YAEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJABHOM PABOTHI
OBYYAIOIIUXCS TO JUCHHUIITIMHE

6.1 O01Me moI0KeHu

3HaHUS W HAaBBIKM, TOJTY4YEHHBIE B pE3ylbTaTe JIEKIUA M CEMHUHAPCKUX 3aHATHUH,
3aKPEIUISIOTCS U Pa3BUBAIOTCS B PE3y/IbTaTe MIOBTOPEHUS MaTepHalia, YCBOSHHOTO B ayJUTOPHH,
MyTeM YTEHUS TEKCTOB M HCCIEIOBATEIbCKON JIUTEpaTypbl (M3 CHUCKOB OCHOBHOU U
JIOTIOTHUTEIBHON JIUTEPATYpPhl) U UX aHATU3A.

CamocTosTenbHass paboTa SBISIETCS BaKHEWIIEH 4YacThi0 TpoIlecca  BBICIIETO
obpazoBanus. Ee cremyeT 0oco3HaHHO OpraHW30BaTh, BEIICIHB ISl 3TOTO HEOOXOMMOE BpeMs U
COOTBETCTBEHHBIM OOpa30M OpPraHU30BaB pabouee MPOCTPAHCTBO. BaKHEHIIMM »JIeMEHTOM
CaMOCTOATENILHONH pPa0OThI SBIAECTCS MPOPaOOTKAa MATEPHAIIOB MPOIIEIAIINX 3aHATHH (aHAIU3
KOHCIIEKTOB, 4YTEHHE pEKOMEHJOBAHHOM JMTEpaTypbl) W IMOATOTOBKA K CIEAYIOLUIUM
neKnusM/ceMuHapam. Jlureparypy, pEeKOMEHIOBaHHYIO B TIpOrpaMMe Kypca, CIEAyeT, IO



BO3MOJKHOCTH, YHTaTh B TEUEHHE BCETO CEMECTpa, KOHIICHTPUPYSICh Ha OOYCIOBICHHBIX
IIPOrpaMMoOM Kypca TeMax.

CyllleCTBEHHYIO  4YacTh  CaMOCTOSITEIbHOH pabOThl  MarucTpaHTa MpPEICTaBIseT
CaMOCTOSITENIbHOE M3y4YeHHE Yy4eOHO-METOJMYECKUX W3JaHHUW, JIEKIIMOHHBIX KOHCIIEKTOB,
UHTEpHET-pecypcoB U mp. [ToaroToBKa K CEMUHAPCKUM 3aHATHSIM, OMPOCaM TaKXKe SBISCTCS
BakHOU (opmoit paboThl MaructpaHTa. CamocTosTenbHas pabdoTa MOXKET BECTHUCh Kak
WH/IMBUYAIBHO, TaK M IIPH COJICHCTBUU TIPENOaBATEIIS.

6.2 PexoMeHZalMU MO pacnpenejeHUI0 Y4eOHOr0 BpeMeHH IO BHIaM CaMOCTOSITeIbHOM
padoThI U pa3aesaM IUCHUIITHHBI

Tema 1. BBenenne:

1.1. M3yyeHue BONPOCOB, MPEACTABICHHBIX B CHOUCKE TeM JeKiui. IloBropeHue
M3YYEHHOTO Ha MPEABIAYIIUX JEKIUIX MaTepraia IMpyu MOATOTOBKE K MOCIEIYIONINM JICKIIHUIM —
2 4aca.

1.2. TlomroroBka K Ja0OpaTOpHBIM 3aHATHUAM 1O  MPEUIOKCHHBIM  TEMaM,
CaMOCTOSITENIbHOE U3YUCHHE PEKOMEHI0BAaHHOM JINTEPATyphl, TOBTOPEHUE MaTepraia JeKIui — 2
yaca. Utoro: 4 yaca.

Tema 2. Mopdosiornueckuii anaams:

2.1. M3ydeHue BONPOCOB, NPEACTABIECHHBIX B cHucke TeM Jekuuil. [loBropenue
M3YYE€HHOTO Ha MPEAbIIYIINX JIEKIHUIX MaTepuaa Mpyu MOArOTOBKE K NOCIEAYIOIINUM JIEKIUAM —
2 4aca.

2.2. lloaroroBka K JIaDOparOpHbIM 3aHATUSM 1O HPEJIOKEHHBIM  TEMaw,
CaMOCTOSITENIbHOE U3yUeHHE PEKOMEHI0BAHHOM JINTEpaTyphbl, IOBTOPEHUE MaTepHraa JeKIui — 2
yaca. Utoro: 4 yaca.

Tema 3. SI3bIKOBBIE MO/IETH:

3.1. H3yueHue BOMpPOCOB, MPEICTABICHHBIX B CHUCke TeM Jekuuid. [loBTOpeHme
M3YYEHHOTO Ha MPEIBIIYITNX JIKIHIX MaTepuaia Impy MOArOTOBKE K MOCIEAYIONUM JICKITUIM —
2 yaca.

3.2. IlomrortoBka K Ja0OparOpHbIM 3aHATHSAM 1O HOPEJIOKEHHBIM  TEMaw,
CaMOCTOSITENIbHOE U3YYeHHE PEKOMEHI0BAaHHOW JIUTEePaTyphl, TOBTOPEHUE MaTepraa JeKIui — 2
gaca. Uroro: 4 yaca.

Tema 4. AHAIU3 TOHAJTLHOCTH:

4.1. W3ydyeHue BOIpPOCOB, MNPEACTABICHHBIX B cHHUCKe TeMm Jjekuui. IloBropenune
M3YYEHHOTO Ha MPEeIbIIyIINX JIEKIHUIX MaTepuaa Mpu MOJArOTOBKE K MOCIEAYIOUIUM JIEKIUAM —
2 4aca.

4.2. TlloaroroBka K Ja0OpaTOpPHBIM  3aHATUSAM 1O  MPEAJIOKEHHBIM  TEeMaM,
CaMOCTOSITENILHOE N3Y4YEHHE PEKOMEHI0BAaHHOM JINTEPATYPBI, IOBTOPEHUE MaTepuaia JeKIun — 2
yaca. ltoro: 4 gaca.

Tema 5. CHHTAKCHYeCKUIT aHAJIM3:

5.1. H3yueHme BONpPOCOB, NPEICTABICHHBIX B CHUCKEe TeM Jekuuid. [loBTopeHue
M3YYEHHOTO Ha MPEeIbIIyIINX JIEKIHUIX MaTepuaa Mpu MOJAroTOBKE K MOCIEAYIOLUUM JIEKIUAM —
2 yaca.

5.2. IlomroroBka Kk Ja0OparOpHbIM 3aHATHSAM 1O HOPEIJIOKEHHBIM  TeMaw,
CaMOCTOSITENILHOE U3Y4EHHE PEKOMEHI0BaHHOW JINTEpaTyphbl, IOBTOPEHUE MaTepraa JeKIun — 2
yaca. Utoro: 4 ygaca.
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Tema 6. U3BJieuenne nHpopmanum:

6.1. M3yueHue BOMPOCOB, MNPEICTABICHHBIX B CHUCKEe TeMm Jekuuil. [loBTOpenue
M3YYEHHOTO Ha MPEeIbIIyIINX JIEKIHUIX MaTepuaa Mpu MOArOTOBKE K MOCIEAYIOLUUM JIEKIUIM —
2 4aca.

6.2. IlomrotoBka K J1a0OpParOpHBIM  3aHATHSAM 1O  HPEJIOKEHHBIM  TEeMaw,
CaMOCTOSITEIILHOE U3YYCHHE PEKOMEHIOBAaHHOM JINTEPATYPhI, TOBTOPEHUE MaTepraia JeKIui — 2
yaca. Uroro: 4 yaca.

Tema 7. ABToOMaTu4eckoe pedepupoBanue:

7.1. W3yueHnue BOMPOCOB, MNPEICTABICHHBIX B cHUCKe TeM Jiekiui. [loBropenue
M3YYEHHOTO Ha MPEeIbIyIINX JIEKIHUIX MaTepuaa Mpu MOJArOTOBKE K MOCIEAYIOUIUM JIEKIUIM —
2 4aca.

7.2. IlomrotoBka K Ja0OpPaTOpHBIM  3aHATHSAM 1O  HPEIJIOKEHHBIM  TEMaw,
CaMOCTOSITEIIbHOE U3YUYCHHE PEKOMEHI0BAHHOM JINTEPATYPhl, TOBTOPEHUE MaTepraia JEeKIHi — 2
yaca. Utoro: 4 yaca.

Tema 8. Bblunciure/ibHAsI CEMAHTUKA:

8.1. HM3ydyeHue BOINPOCOB, MPEACTABICHHBIX B CIHCKE TeM Jiekiui. [loBropenue
M3YYEHHOTO Ha MPEeAbIAyIINX JIEKIHUIX MaTepuaa Mpyu MOAroTOBKE K MOCIEAYIOLUIUM JIEKIUIM —
2 4aca.

8.2. IlogroroBka Kk 7a0OpaTOPHBIM 3aHATUSIM 1O TPEAJIOKEHHBIM  TEMawm,
CaMOCTOSITCIILHOE U3YYCHHE PEKOMEHIOBAaHHOW JINTEPATyPhI, TOBTOPEHUE MaTepraa JeKIui — 2
yaca. Utoro: 4 yaca.

Tema 9. OTBeTHI Ha BONIPOCHI:

9.1. Nsyuenue BOMPOCOB, MPEIACTABICHHBIX B CHUCKEe TeMm Jekuuil. [loBTOpeHue
M3YYEHHOTO Ha MPEeAbIAYIIUX JEKIUIX MaTepraia Ipyu NOArOTOBKE K MOCIEAYIOIINM JIEKIHIM —
2 4aca.

9.2. TIlomrotoBka K 1a0OpaTOpHBIM 3aHATHSAM 1O MOPEIOKEHHBIM  TeMaw,
CaMOCTOSITENIbHOE U3YYCHHE PEKOMEHI0BAHHOM JINTEPATYPhl, TOBTOPEHUE MaTepHaia JEKIHi — 2
yaca. Wtoro: 4 yaca.

Tema 10. MammnHbIi nepesoa (MII):

10.1. M3yuenue BOMPOCOB, TMPEACTABICHHBIX B CHUCKEe TeMm Jekuuil. [loBropeHue
M3YYEHHOTO Ha MPEAbIIYIINX JIEKIHUAX MaTepuaa Ipyu MOArOTOBKE K NOCIEAYIOIUM JIEKIUAM —
2 yaca.

10.2. TlomroroBka K J1IaOOpaTOPHBIM 3aHATUSAM 10 TNPEAIOKEHHBIM — TEeMaw,
CaMOCTOATENIbHOE U3YYEHHE PEKOMEHI0BAHHOM JINTEPATypPhbl, IOBTOPEHUE MaTepraia JEKIHUM — 2
yaca. Utoro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BONIPOCOB MO M3Y4YaeMbIM TeMaM IS CAMOCTOSITEJIbHOI PadoThI
o0yuyaruuxcst Mo JUCHUIJINHE

BOHpOCBI JIJISL CaMOCTOSTEIbHOM IMOATOTOBKH I10 TEMaM JMCLIUILIMHBI:

1 HcrnpaBieHue oneyarok.

2 Pacnio3naBaHue 3Byy4aiueu pedu.

3. Mopdonorudecknii aHaINU3: OCHOBHBIE TOAXOIBI.

4 HelipoHHBbI€ S3BIKOBBIE MOJIEIIN.

S. AHanu3 TOHAJIBHOCTH: TOCTAHOBKA 3aJlaud, HIPUJIOKEHHS, JaHHbIE, METOIbI
pelIeHus.

6. CuHrakcuyeckuid aHanu3: (opMaiau3Mbl AJi TPEACTABICHUS CHUHTAKCHUYECKOU
CTPYKTYpBI, JaHHBIE, ITOJIXO/IbI K PELICHHIO, OLICHKa KauecTBa.

7. MeTtoas! u3BiIeueHUs HHPOPMAITUK HA OCHOBE MAIIIMHHOTO OOyYCHHUS.
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8. HetiponHsie ceTr st aBTOMaTHYE€CKOTO pedeprupoBaHHUs.
9. JuctpuOyTHBHBIE CEMAaHTHUECKHUE MOJICIIH.
10.  MamuHHBII IepeBO/I: METO/IbI OIICHKU KaueCTBa.

6.4 IlepeyeHb JUTEPATYPHI VIS CAMOCTOSITETbHOI padoThI

1. I'anerenapa, T. OOpabotka ecrecTBenHorO s13b1Ka ¢ TensorFlow : monorpagwus / T.
lNanerenapa ; nep. c¢ anr. B. C. Sunenkosa. - Mocksa : [IMK Ilpecc, 2020. - 382 c. - ISBN 978-5-
97060-756-5. - Tekcrt : anekrponnbiid. - URL: https://znanium.com/catalog/product/1094940 .

2. Hyrmac A., JI. JTIrok, [I.A. Ananus ceteii (rpadoB) B cpene R. PykoBoacTBo monp3oBatens
/ A.A. JIrok ; mep. ¢ aHr. A. B I'pysneBa. - Mocksa : JIMK Tlpecc, 2017. - 250 c. - ISBN 978-5-97060-428-
1. - Texcr : anextponHuslii. - URL: https://znanium.com/catalog/product/1028090

3. MBanoBa, H.}O. CucremHOe M TpHKIagHOE NpOorpaMMHOEe olecrieueHHe : ydeOHoe
mocoobne / H.FO. HBanosa, B.I'. Mansxuna ; MOCKOBCKHI TemarormuecKuii TOCYNapCTBEHHBIN
yHuBepcuTeT. — Mockaa : [Ipomereit, 2011. — 202 c. : ni.,Tabin., cxeM. — Pexxum goctyna: o noArmucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=105792

4. Kpagsuoga, E. /I. Jloruka 1 METOAOIOTHS HAYYHBIX HCCIEIOBAHUI [ DNEKTPOHHBII
pecypc] : yueb. mocooue / E. JI. KpaBuosa, A. H. [Topomgumesa. — Kpacuosipck : Cub. dhenep. yH-
T, 2014. — 168 C. - ISBN 978-5-7638-2946-4 - Pexum JlocTyna:

http://znanium.com/catalog.php?bookinfo=507377

6.5 Ilepeyennb yueOHO-MeTOANYECKOT0 0OecnedeH s 1JIs1 CAMOCTOATEILHOMH padoThI

Jns  oOecnieyeHHs CaMOCTOSTEIbHOM pPabOThl MAaruCTPaHTOB IO  JUCLUIUIMHE
«MHCTpyMEHTBI 00pabOTKM E€CTECTBEHHOTO f3bIKa» pa3paboTaHo y4eOHO-METOAMYECKOE
o0ecreyeHue B COCTaBe:

1. KoHTposbHbIe 3a1aHUS 1715 TOATOTOBKH K MPOLIEAYPaM TEKYIIEro KOHTpos (1. 7.2
Paboueii nporpammst).

2. TunoBble 3ajaHus U1 OATOTOBKHU K TPOMEXKYTOUHOM arTecTanui (1. 7.4 Paboueit
IIPOTpaMMBbl).

3. PexomenyeMbie OCHOBHASI, TOTIOIHUTENBHAS JINTeparypa, MIHTepHET-pecypchl U
crpaBoYHble cucTeMsl (1. 8, 9 PabGoueit mporpaMmel).

4. Pabouas nmporpamMma AMCUMILIMHBI pa3MellleHa B 3JIEKTPOHHOW MH(POPMAIIMOHHO-

oOpa3oBaTenbHON cpene YHHBEPCUTETa Ha DJIEKTPOHHOM Y4eOHO-METOIUYECKOM pecypce
AHOOBO «EYCII6» — ob6pazoBarensnom noptaie LMS Sakai — Sakai@EU.

7. POH/A OHEHOYHBIX CPEACTB U1 IPOBEJEHU ST TEKYIIEH U
MNPOMEXYTOYHOU ATTECTALHUU OBYUYAIOILIIUXCS ITO AMCIIUITVIMHE

7.1 Iloka3aTesin, KPUTEPUH U OLIECHUBAHHE KOMIIETEHIMII U HHIMKATOPOB UX JI0CTHKEHUSA
B Mpouecce TeKyuenl arrecTaluu

Wudopmarus o coaepkaHiK U MPOIEAYPe TEKYIIEro KOHTPOJIS YCIEBaeMOCTH, METOIUKE
OLICHMBAHMS 3HAaHWI, YMCHUI M HaBBIKOB 00YYaIOIIErocs B X0/€ TEKYIIETO KOHTPOJIS JOBOASTCS
HAy4YHO-TIEIaTOTHUSCKUMH PaOOTHUKAMU YHUBEPCHUTETA 70 CBEICHUS 00YYaIOIIerocs Ha MepBOM
3aHSATHU 110 JAaHHOW JUCIUTUINHE.

Tekymuii KOHTPOJb MPENyCMATPUBAET IOATOTOBKY MAaruCTPaHTOB K  KaXJIOMY
71a00paTOpPHOMY 3aHSTHIO, YU4acTHE B ONPOCaxX, JUCITyTaX, MOArOTOBKY MPAKTUYECKUX 3a/aHHH,
BBIITOJJHCHUE KOHTPOJBHBIX 3aJIaHPII>'I, AKTHUBHOC CIIYHIAHUC Ha JICKOHAX. MaFI/ICTpaHT JOJIZKEH
NPUCYTCTBOBaTh HA CEMHHAPCKUX 3aHSTHUSX, OTBEUATh HA MOCTABJICHHBIE BOIPOCHI, TTOKa3bIBas,
YTO MpOYMTANl pa3zdHpaeMylo JHTEparypy, NPEACTaBIATh COJAEp)KaTeNbHbIE PEIUIMKU 10
00CyXJ1TaeMbIM BOIIPOCAM.

Texymuii KOHTPOJIb HPOBOAUTCS B ()OPME YCTHBIX ONPOCOB M OICHHBAHHS YYaCTHS
MAaruCTpaHTOB B MPOXOAAIIUX AUCITYTAX, OLUCHHUBAHUA BBIMIOJIHCHHBIX MPAKTUYCCKUX 3a[[aHHﬁ,
KOHTPOJIBHBIX Pa0OT, IEMOHCTPHPYIOLIUX CTEIICHb 3HAKOMCTBA C JIOTIOHUTEIILHOM JINTEpaTypoii.
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https://znanium.com/catalog/product/1094940
https://znanium.com/catalog/product/1028090
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http://znanium.com/catalog.php?bookinfo=507377

Tabmuma 5

Iloka3zarenn, KpuTEepUM M OLlEHUBAHNE KOMIIETEHINH M HHINKATOPOB UX
AOCTHKEHMS B Ipoliecce TeKYIeil aTTecTaluu

HanmenoBanue TeMbl Kon HNupuxaropsl Konb1 3YB (B ®opmbl PesysbTaThl
(pa3aeJa) KOMITETEHI{ KOMIeTeHIHii €00TB. ¢ Tad.a. 1) TEKYIIero TeKyLIero
HH KOHTPOJIsI KOHTPOJIsI
Beenenue VK-1 NJ.YK-1.1. 3 (VK-1) Ompoc 1 3a4TeHO/
IK-3 NJ.YK-1.2. Vv (YK-1) HE 3a4TCHO
WUJ.YK-1.3. B (YK-1)
WJ1.YK-1.4. 3 (TIK-3) Hucnyt 1 3a4TeHo/
NJI.TIK-3.1. V (IIK-3) HE 3a4TEHO
NJI.TIK-3.2. B (TIK-3)
NJI.TIK-3.3.
NJI.TIK-3.4.
NJI.TIK-3.5.
NJITIK-3.6.
Mopdonormueckmii VK-1 NA.VK-1.1. 3 (VK-1) KonTtponsHOE 3a4TeHO/
aHam3 IK-3 NIA.VK-1.2. Y (YK-1) 3amanue 1 HE 3a4TECHO
WJ.YK-1.3. B (YK-1)
NJI.YK-1.4. 3 (TIK-3) KoutponbHoe 3auTeHO/
NJ.TIK-3.1. VY (IK-3) 3ajaHue 2 HE 3aUTEHO
WJI.IIK-3.2. B (TITIK-3)
WJI.ITK-3.3. Omnpoc 2 3a4TeHO/
NA.IIK-3.4. HE 3a4TEHO
NJI.TIK-3.5.
NA.IIK-3.6. Konrtponsnoe 3a4TeHO/
3ajanue 3 HE 3a4TCHO
SI3BIKOBBIE MOJCITH VK-1 NA.VK-1.1. 3 (VK-1) KonTponsHOE 3a4TeHO/
IK-3 NIA.VK-1.2. VY (YK-1) 3amanue 4 HE 3a4TEeHO
WJI.YK-1.3. B (YK-1)
NJI.YK-1.4. 3 (TIK-3) KontponbHoe 3a4TeHO/
NJ.TIK-3.1. V (IK-3) 3ajaHue 5 HE 3a4TEHO
NJ.TIK-3.2. B (TTIK-3)
WNA.IIK-3.3. KontponsHoe 3a4TeHO/
NA.11K-3.4. 3ananue 6 HE 3a4TEHO
NJI.TIK-3.5.
NJILTIK-3.6.
AHau3 TOHAJTHLHOCTH VK-1 NA.VK-1.1. 3 (YK-1) [IpaxTudecko 3a4TeHO/
IK-3 NIA.VK-1.2. VY (YK-1) e 3amanue | HE 3a4TEeHO
NJI.YK-1.3. B (YK-1)
NJI.YK-1.4. 3 (TIK-3)
NJI.TIK-3.1. V (TIK-3)
WJI.IIK-3.2. B (IIK-3)
WJI.IIK-3.3.
WJ1.TIK-3.4.
WJI.IIK-3.5.
WJ1.ITK-3.6.
CuHTaKCHYECKHI VK-1 NJ.VK-1.1. 3 (VK-1) KonTtponbHoe 3a4TeHO/
aHasm3 IK-3 NJ.VK-1.2. VY (VK-1) 3aganue 7 HE 3aUTEHO
HUI.YK-1.3. B (YK-1)
NJ.YK-1.4. 3 (TIK-3) KontponbHoe 3a4TeHo/
NAIIK-3.1. V (IK-3) 3ajiaHue 8 HE 3a4TE€HO
NJI.TIK-3.2. B (TIK-3)
NA.IIK-3.3. IIpaxTuuecko 3a4TeHo/
NI.IIK-3.4. e 3ajaHue 2 HE 3a4TEHO
WJI.IIK-3.5.
NJITIK-3.6.
N3Brneyenue YVK-1 NIA.VK-1.1. 3 (VK-1) [TpakTHdecko 3a4TeHO/
nHpOpMAITUH IK-3 NI.YK-1.2. V (VK-1) e 3ajanue 3 HE 3a4TEHO
NJI.YK-1.3. B (YK-1)
NJL.YK-1.4. 3 (TIIK-3)
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HaumeHoBaHue TeMbI Kon HNuaukaropbl Konw1 3YB (B DopMbI PesyabTartsel
(pa3nesa) KOMIIETEHIl | KOMIIEeTEeHIUH €OO0TB. ¢ Tadu. 1) TeKylIero TeKyuero
uu KOHTPOJIsI KOHTPOJIsi
NAIIK-3.1. VY (TITIK-3)
N.IIK-3.2. B (TIK-3)
N.IIK-3.3.
N.IIK-3.4.
N.IIK-3.5.
NJIIK-3.6.
ABTOMaTHYECKOE VK-1 NA.VK-1.1. 3 (YK-1) KonTponsHoe 3a4TeHO/
pedepupoBanue [K-3 UA.YK-1.2. VY (VK-1) 3ananue 9 HE 3aUTEHO
NA.YK-1.3. B (YK-1)
UA.YK-1.4. 3 (TIK-3)
NAIIK-3.1. V (IIK-3)
NA.IIK-3.2. B (TIK-3)
N.IIK-3.3.
N.IIK-3.4.
N.IIK-3.5.
NIIK-3.6.
BrruuciurenbHas VK-1 NA.VK-1.1. 3 (VK-1) Hucmyt 2 3a4TeHO/
CEeMaHTHKa IK-3 NA.VK-1.2. Y (YK-1) HE 3a4TECHO
NI.YK-1.3. B (YK-1)
WJ1.YK-1.4. 3 (TIK-3) [MpakTHyecko 3a4TeHo/
NJ.TIK-3.1. V (IK-3) e 3aganue 4 HE 3aUTEHO
WNA.IIK-3.2. B (TITIK-3)
NA.IIK-3.3.
NA.IIK-3.4.
NI.IIK-3.5.
NIIK-3.6.
OTBeTHI Ha BOIIPOCHI VK-1 NA.VK-1.1. 3 (VK-1) [IpaxTuaecko 3a4TeHO/
IK-3 NIA.VK-1.2. VY (YK-1) e 3a7aHue 5 HE 3a4TEeHO
NI.YK-1.3. B (YK-1)
NI.YK-1.4. 3 (IIK-3) 3a4TeHo/
WI.IIK-3.1. VY (IIK-3) HE 3a4TEHO
NA.IIK-3.2. B (TTIK-3)
WNA.IIK-3.3.
NA.11K-3.4.
NA.IIK-3.5.
NA.TIK-3.6.
MamuHHBIH — TIepeBOa YK-1 NA.VK-1.1. 3 (YVK-1) KontponsHoe 3a4TeHO/
(MIT) I1K-3 NJ.YK-1.2. VY (VK-1) 3aganue 10 HE 3a4TEHO
NA.YK-1.3. B (YK-1)
NI.YK-1.4. 3 (TIK-3)
WNA.IIK-3.1. V (TK-3)
WJ.IIK-3.2. B (TIK-3)
WJ.IIK-3.3.
WJ.IIK-3.4.
WNI.IIK-3.5.
N.TIK-3.6.
Tabmuma 6

Kpurepun oneHuBanus

®opMBI TEKyLIEro

Kpurepnu onennBanns

KOHTPOJIA
YCIIeBAEMOCTH
OTBET OTCYTCTBYET MIM SIBISETCS OJHOCIOXHBIM, WM COJEPXKUT CYIIECTBEHHBIE
OLIMOKH — HE 3a4TEHO
Onpoc MarucTtpaHT B OTBeTax AEMOHCTPUPYET 3HAHHE BCEX TEOPETHUCCKUX IOJIOKEHMH,

(pa3BepHYTO) OTBEYAET Ha BCE TOCTaBIICHHBIE BOTPOCHI, MpeaiaraeT 000CHOBAHUS
[IPU OTBETE Ha BCE WIIM OOJIBIIMHCTBO ITOCTABJICHHBIX BOIPOCOB; HECYILIECTBEHHBIE
OUIMOKH HE CHHKAIOT KaueCTBO OTBETa — 3a4TEHO
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®opMBI TEKyLIEro Kpurtepnu onennBanns

KOHTPOJIA
yCIIeBaeMOCTH
[MaccuBHOCTB, y4acTHe O€3 NpENCTaBIEHHS apryMEHTOB W OOOCHOBaHHUS TOYKH
3peHus, Hec(OPMUPOBAHHOCTH HABBHIKOB NPO(ECCHOHAIBHONW KOMMYHUKAIMH B
TIIIe — HE 3aYTCHO
Hucnyt Py

[IpencraBienue apryMeHTUPOBAaHHOW HaydHOW MO3UIMH, OOOCHOBaHHE TOUYKH
3pEeHUs B UCITyTE, JEMOHCTPAIMS HABBIKOB NMPOQPECCHOHATBPHON KOMMYHHKAINN B
TpyHIe — 3a4TeHO

MaruCTPaHT BBINOJHAET 3aJaHAE YACTUYHO WM C CYIIECTBEHHBIMH HEIO0YETAMHU
(HEKOpPEKTHO CGOPMYIUPOBAH HCCIIEAOBATEIBCKAN BOMPOC, HE OIPEAEICHBI
OCHOBHBIE are¢HTbI, HEKOPPEKTHO BBHIOPAHBI METOMBI MCCIIEAOBAHUS, TPEOOBAHMS K
COZIEPXKAHUIO, CTPYKTYPE, JIOTHKE, ApTyMEHTAINU, O(OPMIICHHIO HE BBIIIOIHEHBI) —
IIpakTrdeckoe 3anaHue HE 3a4YTEHO,

MIOJTHOE ¥ IIPABUJIIbHOE BBINOJIHEHUE 3aJaHHs B COOTBETCTBHM C TPEOOBaHMAMHU K
COZIEPXKAHUIO, CTPYKTYpE, JIOTHKE, apryMeHTaluH, O(QOPMIICHHIO C BO3MOKHBIM
HEOONIBIIMM  KOJMUECTBOM IOTPEHIHOCTeH (HampuMep, IUIOXO BBIACpXKAaHHAS
CTPYKTypa TEKCTa, HeIOCTaTOYHAs apryMEHTAllHs OTAEIbHBIX TE3UCOB) — 3aUTEHO

MaruCTpaHT BBIMOJHACT 3aJaHHE YAaCTUYHO WIM C CYIIECTBEHHBIMH HeI04YeTaMu
(HEKOPPEKTHO C(HOPMYIUPOBAH HCCIIENIOBATEIBCKAN BONPOC, HE OMpEIesICHbI
OCHOBHBIC are¢HTbI, HEKOPPEKTHO BBHIOPAHBI METOMABI HCCIEIOBaHUS, TpeOOBaHUA K
COZIEPXKAHUIO, CTPYKTYpPE, JIOTHKE, apTyMEHTAINN, O(OPMIICHNIO HE BBIIOIHEHBI) —
KonTponbHoe 3ananne HE 3a4TEHO,

TIOJTHOE ¥ TIPAaBHJILHOE BBHIIIOJHEHHE 3a/laHHsl B COOTBETCTBHH C TPEOOBaHUSAMH K
COZIEPXKAHUIO, CTPYKTYpE, JIOTHKE, apryMEHTalnH, O(QOPMICHHIO C BO3MOXKHBIM
HEOOJBIIMM  KOJIMYECTBOM IOTPEINHOCTEH (HampHMep, IUIOXO BbIICp)KaHHAsS
CTPYKTypa TEKCTa, HeIOCTaTOUHAas apryMEHTalMs OTAEIbHBIX TE3HUCOB) — 3aUTEHO

7.2. KoHTpoabHbIE 3aJaHUs /151 TEKYIIell aTTecTaluu

IIpuMepHbIi MaTepHaJ ONIPOCOB, JUCIYTOB, IPAKTHYECKHUX 3aJaHUI:

Tema 1. Beenenue.

Omnpoc 1.

1. Kakue OCHOBHbIE HMHCTPYMEHTbI U TMPHJIOXKEHHUS HCIONB3YIOTCA Ipu 00paboTke
€CTECTBEHHOTO SI3bIKa?

2. Vcropus pa3BUTHS METOIOB 00pabOTKM €CTECTBEHHOTO sI3bIKa?

uenyr 1.
Kak TexHomoruu o6paboTKH €CTECTBEHHOTO S13bIKa MEHSIOT TTOBCETHEBHYIO KHU3HB JIIO/ICH.

Tema 2. Mopdosiornueckuii anaams.

KonTponbHoe 3aganue 1.

Tpu ciioBa B CIHMCKE UMEIOT OJMHAKOBBIA THIT CIOBOM3MEHEHHMSI, OJJHO — OTJINYAETCS.
OTMeThTE 3TO CIIOBO.

1) ueno

2) Tabio

3) cBepiio

4) kaitno.

KonTponbHoe 3aganue 2.

Kakue tepMuHbl OTHOCATCS K Mopdonoruueckoit obpabotke? Bribepute HOMepa
MIPaBUJIbHBIX OTBETOB:

1) nemmaru3anus;

2) TEMMUHT;

3) cTeMMUHT;

4) npokpacTUHaLMS;

5) mapcuHTr.
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Ormpoc 2.
1. KakoBbI OCHOBHBIE MOAXOABI K MOP(}HOIOTHYSCKOMY aHATU3Y?

2. KakoBa ocHOBHasi METOIMKa 0TOOpa JAHHBIX JUIT MOP(OIOrHIecKoro aHamm3a’?
3. KakoBbI OCHOBHBIE HHCTPYMEHTHI MOP(}OIOrHUeCcKOro aHaiau3a?

KonTponbHoe 3aganue 3.

OtMeTbTe NpaBUIILHBIN HaO0oOp rpammeM (B HoTanuu HKPS/mystem) nis BeimeaeHHOTO
CJIOBA B MPEJUIOKCHUU:

JIuuno 51 106110 NOKeMOHO8 He 0000PSIIO.

1) S,’xeH,HeO1=BHH,E]T

2) V,HEeCOB,lIEe=HETPOIIL e/, U3bsB, | -11

3) V,HecoB,ne=ex,mno.,2-1

4) S,My»X,HEOT=HM,E]I.

Tema 3. SI3pIKOBBIE MOIEJIH.

KonTponsHoe 3ananue 4.

[TocTpoiiTe OUrpaMMHYIO SI3BIKOBYEO MOJIENIb HAa OCHOBE KOpITyCa:

<s> Bacs 100Ut MOpokeHoe </s>

<s> Jlena moOuT Manuuy </s>

<s> Bacs mrobur Jleny </s>

<s> [‘eopruii ecT MOpOXKEHOE </5>

<s> Jlena pucyer s0JI0KO </s>

<s> ['eopruii modbut Karro </s>

<s> ['eopruii 1OOUT CMOTPETH, Kak JleHa ect MopoxkeHoe </s>

Vhopsagounte TMNpEeaToXKeHUs IO YOBIBAHUIO OIIEHOK BEpOSTHOCTEH Ha OCHOBE
MOCTPOECHHOM SI3BIKOBOW MOEJH.

1. <s> JleHa moOUT MOpOXKEHOE </S>

2. <s> Jlena pucyeT MaIMHY </s>

3. <s> Bacs mo6ut Kartto </s>.

KoHnTponbHoe 3aganue 5.

[TocTpoiiTe OurpaMMHYIO SI3bIKOBYIO MOJIENb HA OCHOBE KOpITyCa:
<s> Bacs mo0OuT MopoxkeHoe </s>

<s> Jlena no0UT MaluHy </s>

<s> Bacs mo0ut Jleny </s>

<s> ['eopruii ecT MOpokeHOE </5>

<s> Jlena pucyer s16;10K0 </s>

<s> ['eopruit moouT Karro </s>

<s> ['eopruii MOOUT CMOTpPETH, Kak JIeHa ecT MopokeHoe </s>

BrruncnuTe neprieKCHio MOAEIN Ha NMPEATIOKEHUN:

<s> ['eopruit mrOOUT MaNHHY </$>

OOparute BHHMMaHHE, 4YTO JUIi BBIYUCIEHHUS BEPOSTHOCTH MpejoxeHus (u,
COOTBETCTBEHHO, MEPIJIEKCHUHM) HCIOJIB3YIOTCS BeposATHOCTH 4-x OurpamMm (N=4 B dopmymne
BBIYHCIIEHUS IEPIVIEKCHH).

KonTponbHoe 3aganue 6.

Ilycte y Hac ectb kopnyc, conepxamuii 10000 npemyioxenuid, pasmep cioaps — 1500
YHUKAJIbHBIX CJIOB (BKJIIOYas CHEIUATbHBIE «CIOBA» — MapKephbl Haualla U KOHIA MPEAJIOKEHUN ).
Hekoropble yacTOThl yHUTpAMM:
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em 100
nypuas 1

u 5000

He 3000
Mopirych S50

U OUTrpamMm:

<s>em 20

eM nypuan 0

nypuan u 0

u He 300

HE MOpIIyCh 15

MOPIIYCh </$> 5.

[Tpumenure crnaxkuBanue Jlamnaca (0=1, craxxkuBanue «+1») 175 OLIEHKH BEpOSITHOCTEN
OUrpamMm M OLIEHUTE Ha UX OCHOBE BEPOSITHOCTH MPEJIOKEHUS <S> €M JypHaH U HE MOPILYCh </S>

B kauecTBe oTBeTa BBEIUTE HATYpaIbHbBIN JIOrapu(PM OLIEHKH BEPOSATHOCTH IIPETIOKEHUS.

Tema 4. AHaIU3 TOHAJIBHOCTH.

[IpakTuyeckoe 3ananue 1

Peanusyiite aHanu3aTtop TOHAIBHOCTH OJHUM M3 CHOCOOOB. J[aHHBIE — aHIIMKACKUE
MpeIoKEeHUH U3 0T3bIBOB 0 uiibMax u3 Stanford Sentiment Treebank (13 maracera B34ThI TOIBKO
HeNble TPENIOKEHUs; S-ypOBHEBash pa3MeTKa INpHUBEIeHa K TPEXypOBHEBOH — HETAaTHWBHBIM,
HEHTpaJbHBINA, TO3UTUBHBIN). BBl MOXKETE MCIOIB30BaTh MOIXO]] HA OCHOBE CJIOBapsi TOHAJIHHO
OKpaIlIeHHBIX cloB (Hampumep, SentiWords) niam oOyuuTh KIIacCH(PHUKATOp HAa TPEHHUPOBOUHBIX
JaHHBIX. BBl MOXXETE€ WMCIOJIB30BaTh TPEHUPOBOYHBIC JaHHBIC M B TIEPBOM Cllydyae — YTOOBI
mo100paTh MOPOTHU I KiIacCU(UKAIIMU MPEUIOKEHU Ha OCHOBE BecoB ciioBaps. [loctpoiite
Marpuiy oumbok (confusion matrix) Ha TectoBoM HaOope. OueHuTe MpaBUIBHOCTH (accuracy,
JI0JIs1 TIPABUJTBHO KJIACCU(UIIMPOBAHHBIX MPEAJIOKEHUN) Kilaccu(uKaropa Ha TECTOBOM Habope.
[Ipoananu3upyiite HEBEpHO KIaCCU(PHUIIMPOBAHHBIE MPEATIOKEHUS, CeNaiTe IpeaArnoNokKeHus o
MPUYMHAX HEBEPHOU KiIacCH(PHUKALINH, TPEIUIOKUTE YITYIIICHHUS.

Tema 5. CUHTaKCHYECKUI aHAJIM3.

KonTponbHoe 3a1aHue 7.

Br16epute npaBusibHbINA pa300p Ha COCTABISAIONINE MPEIJIOKEHUS:

Cogemmnux 2ybepuamopa Hyxomckoeo aemonomuozo okpyea Pomana Abpamosuua Poman
Konun nobeoun na noemopuwix evibopax 2naswvi aomunucmpayuu Yaynckoeo pationa

1. [[[CoBeTHuk [[ryOepHaropa [UykoTckoro [aBroHOMHOTOo oOKpyra]]] [Pomana
AobpamoBuual]] [Poman Konun]] [moGeawn [Ha [MOBTOpHBIX [BbIOOpaxX [IaBbl [aAMUHUCTpAITUN
[Haynckoro pationa]]]]]]]]

2. [[[CoBetnuk [[ryOepHaropa [UykoTckoro [aBToHOMHOTO oOKpyral]] [Pomana
Abpamouua]]] [Poman Konm]] [[[mobenun Ha] [TOBTOPHBIX [BBIOOpaX [TNIaBHI [aAMUHUCTPAIIUN
[Haynckoro pationa]]]]]]]]

3. [[[[[CoBeTHUK TryOepHaTtopa] [UykoTckoro [aBTOoHOMHOrO oOkpyra]]] [Pomana
AobpamoBuua]] [Poman Konun]] [mobenun [Ha [[MOBTOpHBIX BBIOOpax] [TaBbl [aAMUHUCTpAITUN
[Haynckoro pational]]]]]]

4, [[[CoBetnuk [[ryOepHaropa [UykoTckoro [aBToHOMHOTO oOKpyral]] [Pomana
Abpamouual]]] [[Poman Konuu] mobemwin]] [Ha [[TOBTOPHBIX BBIOOpaX | [TNIaBhI [aAMHUHHCTPAIIUN
[Haynckoro paiiona]]]]]]

[[[CoBetHuk  [[ryOepHatopa  Yykorckoro]| [[aBroHOMHOrO  OKkpyra] [Pomana
Aobpamosuual]]] [Poman Konma]] [mobenun [Ha [MOBTOPHBIX [BhIOOpax [[IaBbI [aAMUHUCTpAITIH

[Uaynckoro pationa]]]]]]]]
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KoHTtposbpHOE 3ananue 8.
Bribepure npaBuiibHBINA pa300p MpeAIoKeHUs B TEPMUHAX 3aBUCUMOCTEH:

0 root 1 AktuBHO 2 oOcyxaercs 3 poiib 4 Haiel 5 cTpaHbl 6 B 7 COBPEMEHHOM 8 OBICTPO
9 mensromemcs 10 mupe, 11 npoxonsuiem 12 uepes 13 nepenomusiii 14 srar.

B npuBeicHHBIX HIDKE BapUaHTax pazdopa Kak/as rmapa — 3aBUCUMOCTh (X0351H, CIyra),
3HAKYU MPETUHAHUS HE YUUTBIBAOTCS, HCIIOIB3YETCS TPATUIIMOHHBIN TIOAXO0 TIPU YCTAaHOBICHUH
3aBUCUMOCTEH ¢ ydacTueM npeaioros (He kak B universal dependencies).

1. 0,3)(3,2) (2, 1) (3,5) (5,4) (3, 6) (6, 10) (10, 7) (10, 9) (9, &) (10, 11) (11, 12) (12,
14) (14, 13)

2. 0,2)(2,1)(2,3)(3,5) (5,4) (3, 6) (6, 10) (10, 7) (10, 9) (9, 8) (10, 11) (11, 12) (12, 14)
(14, 13)
3. 0,2)(2,1)(2,3)(3,5) (5,4) (5, 6) (6, 10) (10, 7) (10, 9) (9, 8) (10, 11) (11, 12) (12, 14)
(14, 13)
4. 0,2) (2, 1)(2,3) (3,5 (5,4 (3,6) (6, 7) (7, 8) (8,9) (9, 10) (10, 11) (11, 12) (12, 14)
(14, 13)

5. 0,2)(2,3)3,5)(5,4) (3, 6) (6, 10) (10, 7) (10, 9) (2, 8) (10, 11) (11, 1) (11, 12) (12,

14) (14, 13)

[TpakTryeckoe 3a1anue 2
[Toctpoiite nepesbs 3aBucumocteit 1uist 2000 npennoxenuit «Boitnel 1 Mupa» u «bparseB
KapamazoBbix» ¢ momMoiipto Oubnuoreku Stanza.

OrneHuTe MPOU3BOIUTEILHOCTH ONOINOTEKH (TTPEIOKEHUS/C).

[TpoBeauTe pyuHytO OlIEHKY KauecTBa pa3dopa Ha ciydaiiHbix 20 mpeqioxkenusx (o 10
13 KaXKJI0H KHUTH).

[TocuuraiiTe cpenHIo0 MyOHHY AepeBa pazdopa JUIst Kakaoro u3 pomanoB. [locunraiite
KOpPEISALNI0 MEXy JUIMHOM MpensioKeHUs B cJI0BaxX M IIYOMHOH JepeBa pa3dopa. OueHure Ha
HECKOJIBKMX NpHMepax, HaCKOJIbKO ITyOWHa JiepeBa COOTBETCTBYET CyObEKTHBHOM CI0XXHOCTHU
MTOHUMAaHUS TPEITIOKEHHUS.

Tema 6. U3Bneyenue uagopmanuu.

[TpakTuyeckoe 3aganue 3

[lpumennTe W OLEHUTE MOAYJIb W3BJICUCHHUS HWMEHOBAaHHBIX cymiHOcTed Natasha
(https://github.com/natasha/natasha). [l ~ TecTUpoBaHMS ~ HCHONB3YHTE  TEKCT U
COOTBETCTBYIOLIYIO pa3MeTKy. TecToBble TaHHBIE CoAepkKaT TOIbKO pa3MeTky Juist troaeit (PER) u
opranuzanuii (ORG). Paccuuraiite F1 mys kaxaoro tuma cymHoctei u odmee 3HaueHue F1.

Tema 7. ABTOMaTu4eckoe pedgepupoBanue.
KonTponbHoe 3aganue 9.

[TycTh y Hac ecTh J1Ba «pedepara-oopasiar:
1: xapm Jiemy Jient nryka ca3a

2: jeny Kapm Jiell ca3aH MmioTBa

VYnopsanounte «pedepars» HUXKe 0 yobiBaHuto 3HadeHust ROUGE-2.
1) nemr kapm neny ca3zaH MJI0TBa

2) mIoTBa ca3aH JIel KapIl ca3aH

3) uryka ca3aH Kapil Jelll ca3aH

4) xapm Kapach Jiel OKYHb JIe]

5) uryka ca3aH Jell Kapi ca3aH

Tema 8. BolunciauTeIbHas CEMAaHTHKA.
UCOVT 2.
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https://github.com/natasha/natasha

Bo3MokHBIC HeEraTHBHEIC HNOCICACTBUA HMCIIOJIb30BaHUA (70918111754 npez[o6yqume
MoeaeH s réHepanru TCKCTa.

ITpakTrueckoe 3aianue 4

Peanusyiite reneparop romopa mo mMotuBaMm paboThl Alessandro Valitutti et al. “Let
Everything Turn Well in Your Wife”’: Generation of Adult Humor Using Lexical Constraints, 2013.
Ha BXome reHepatopa — HOBOCTHOW 3aroJIOBOK, B KOTOPOM HAaJ0 3aMEHHTH OJHO CIIOBO.
[Ipensiaraemelii aJIrOpuTM™:

1. IIpoBeaute pa3dop MNpeIoKEHUS C ToMoIIbl OubmuoTekn Stanza. Ha ocHoBe
pe3ynbTaToB pazdopa BeIOEpETE CIO0BO-KaHIUAAT HA 3aMEHY.

2. Haiinure antonum s cioBa B WordNet (ucmonbi3yiite mHTEepdeiic OubmnoTexu
NLTK).

3. Ecnu aHTOHMM He Halencs, TO HalauTe HECKOJIBKO CIIOB, OJIM3KKX IO 3BYYaHHUIO WU
pudmy c momompto datamuse api.

4. Tlonyuure BekTopa fasttext Jiyisi HAYAILHOTO CJIOBA U BAPHAHTOB 3aMeHbI. Cpeu 3ThuX
CJIOB HaliIUTE CaMOe JJAJIEKOe M0 KOCHHYCHOMY PAaCCTOSHUIO.

Ouenute 20 mogudukanuit mo mkane ot 0 (coBceM HEe CMEIIHO) 0 3 (0YeHb CMENTHO),
MIPUBEANTE CPEITHIOKO OIICHKY.

Tema 9. OTBeTHI Ha BONPOCHI.

IIpakTyeckoe 3ajanue 5

OOyunte Monenb U BBIJCICHHSI OTBETa Ha BONPOC U3 maparpada Ha TPEHUPOBOUHOM
YaCTH PyCCKOSA3BIYHBIX JaHHBIX TyDi QA. Ouenure ka4ecTBO MOJEIH Ha JaHHBIX JJISl HACTPOHKH
(development set, EM/F1). [Ipoananusupyiite ciydan, ¢ KOTOPBIMH MOJEIH CIPABUIIACH XYyXKe
Bcero. CrenaiiTe MpeanonokeHe, B 4eM CI0KHOCTb 3TUX CITy4aeB.

Tema 10. Mammunbii nepeson (MII).
KontponbsHoe 3aanue 10

Jns dpasbr

Call me what instrument you will, though you can fret me, you cannot play upon me.

Ectp nBa 0Opa3noBbIx mepeBona ([Jis MPOCTOTHI 3HAKW MpENHHAHWUS B oOpaslax u
BapuaHTax MEPeBojia yIaJeHbI):

® Ha308UMe MeHS KAKUM Y20OHO UHCIMPYMEHMOM 8bl XOMb U MOHCeme MeHs mep3amp HO
uzcpanib Ha MHe He Moaliceme

® 00vAsUmMe MeHsI KAKUM Y20OHO UHCIMPYMEHMOM bl MOXdCeme paccmpoums MeHs HO
uepamuv Ha MHe Helb3s

VYnopsanounte BapuaHThI mepeBoja Hike no yosiBanuto BLEU-2 (meTpuka Ha ocHOBe
yHurpamMmm u Ourpamm). IlomuHute, uyto crangaptHas Merpuka BLEU He mnpeamonaraer
JIEMMAaTH3alHI0 TEKCTOB.

® 10360HU MHE HA KAKOM UHCmPYMeHme 6bl Oyoeme XOoms 6bl Modceme OecnoKoumscsl
MEeHs. HO 6bl HEe MOJIceme ucpamo Ha MHe

® HA306UMe MHEe KAKOU UHCIMPYMEHN 6bl XOMuUme Xoms modiceme MeHs 6ecnokoums Ho
8bl He Modiceme u2pams Ha MeHs

® 110360HU MHe KAKOU UHCMPYMEHm mbl 6y0eulb Xoms mbl MONCEULb MEHsL 60THOBAMb HO
Mbl He MOdHCeUb Upams Ha MeHs

® HA308UMe MeHA KaKOU UHCIMPYMEHM 8bl Oy0eme Xomis bl MOJCeme pasopadtcams MeH:s.
6ce Jice bl He Modceme uspambv Ha MeHs

® cuumaii mens yem mebe Y200HO Mbl MOJCEUb MYUUMb MEHS HO He Uspamsv MHOIO
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® HA306U MEHA KaKum yZOOHO UHCMPYMEHMOM Nibl MONCEULL MEHA pACCMPOUmMb HO He

uzcpanmb Ha MHe.

7.3 HOKa3aTeJII/I, KPUTEPUH U ONCHUBAHUEC KOMIIeTeHIINI 1 HHAUKATOPOB UX NOCTUKCHUSA

B Mpoliecce MPpOMeKYTOYHOI aTTecTallnu

®opMa NMPOMEKYTOUHOM aTTeCTAMUA — 3a4€eT ¢ OIEHKOM, BHICTaBJIsIEMblii HA OCHOBE
2-X MUCHbMEHHBIX paboT (3cce).
[lepen 3aueToM C OIICHKOM MPOBOAMUTCS KOHCYJbTALMs, HA KOTOPOHM MpenojaBareib
OTBEYAET Ha BOMPOCHI MAaruCTPAHTOB.
B pesynbrare mpoMeXyTOYHOIO KOHTPOJSI 3HAHMM CTYAEHTBHI MOJY4YarOoT OLEHKY IO

MUCHUILINHE.

Tabmuma 7
IMoka3zare/in, KpUTEPHH M OLEHHBAHHE KOMIIETEHIMI H HHIHKATOPOB HX JOCTHKEHHUS
B Npolecce NPOMe;KYTOYHOMH aTTecTAlHH

®opma Koanl Huaukaropsr | Kogst 3YB (8B Kputepuu ouennBanust Onenka
MPOMEKYTOYHOI KOMIIETeH | KOMIIeTeHUMH | COOTBETCTBUU C
aTTecTAlUuU/BH/L 187078 (6 cooms. ¢ Tabmuueii 1)
MPOMEKYTOUHOM Tabnuyeri 1)
aTTecTALMH
3aueT ¢ OleHKOH/ YK-1 NA.YK-1.1. 3 (YK-1) Occe COOTBETCTBYET | 3auTeHo,
[IucbmenHas IK-3 NI VK-1.2. VY (VK-1) CIEYIOIIUM TPeOOBaAHUIM: OTJINYHO
pabora (3cce) UA.YK-1.3. B (VK-1) chopMynHpOBaH
N.VK-1.4. 3 (IIK-3) HCCIICAOBATEIECKUI  BOTIPOC,
UATIK-3.1. V (TIK-3) KOPPEKTHO BHIOPAHBI METOJIBI
WNI.IIK-3.2. B (ITK-3) U coOpaHBl [aHHBIC, TeMa
NA.IIK-3.3. packpeita, COOJFOICHBI
NATIK-3.4. CTPYKTypa U Hay4HbIH CTHUIIb,
WNAIIK-3.5. c(OpMynHPOBaHBl  BBIBOJHI,
N.IIK-3.6. aprymeHTanus yOeIuTeNbHa,
MIPaBUIILHO odopmIieH
oubnuorpadudyeckuii anmapar
U T.1., MarucTpaHT
JEMOHCTPHPYET:
rirybokoe YCBOCHHE

IpOorpaMMHOTI0 MaTepuaia,
H3JI0KEHUEC €ro

HCYEPIIBIBAOIIIE,
MOCJIE0BATENBHO, YETKO,
yMeHUue JIeJIaTh

000CHOBaHHbBIE BHIBO/IBI,
coOIII0/IeHIe HOPM YCTHOW H

MHUCbMEHHON  JUTEpaTypHOU
peun/

Occe YCIICIITHO
MPEACTaBICHO Ha 3alIUTE.

MaructpaHt JlaeT
MpaBUJIbHBIN OTBET Ha
TEOPETUYECKUI BOMIPOC, MpPH
YCIIOBUH, UYTO  OTAEJbHBIE

HETOYHOCTH, AOIYCKACMBIC B
xXone OTBCTA, HUKAaK HE
CHIDKAIOT 0OIIero KadecTBa
OTBETA. Honst OTBETa
XapaKTepPHO:

. rIyOOKOe  YCBOCHHE
MPOrPaMMHOTO MaTepHaa,

. W3JI0)KCHUE ero
HCYCPIIBIBAIOIIIE,
MOCJICTIOBATENBLHO, YETKO,
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®opma
NPOMEKYTOYHOM
aTTecTalMH/BUJ
NPOMEKYTOYHOI
aTTecTalluu

Koanl
KOMIIeTeH
107071

HNuaukaropbl
KOMIIeTeHI Uil
(6 cooms. ¢
Tabnuyeri 1)

Koabt 3YB (B
COOTBETCTBHUH C
Tabmuueii 1)

Kpurtepnu onennBanns

OneHka

. yMEHHE Jienarthb
000CHOBaHHBIE BBIBOJIBL,

. coOJytoieHHe  HOPM
YCTHOH u MIUCBMEHHOU
JUTEPATYpHOH peyHn.

B o53cce He coOmroneHbI
HEKOTOphIE TpeboBaHHA K
pabore: BO3MOJKHO
HECOOIIIOJICHUN OJHOTO-/IBYX
TpeOOBaHUI ¥ IOMYIICHHH
HEKOTOPBIX HETOYHOCTEH,
MarucTpaHT IEMOHCTPHUPYET:

TBEpIOC 3HAHUE MaTepuala
Kypca,

MOCTIeI0BATENbHOE
M3JI0KCHHE MaTepraa,

3HaHUE TEOPETHICCKUX
TTOJIOKCHUN 6e3
000CHOBaHHOM ux
apryMeHTaIuH,

coOIroIeHIe HOPM YCTHOM H
MMUCbMEHHOW  JIUTEpaTypHOH
peuu;

Occe YCIICIIHO
IpPEeCTaBJICHO Ha 3alllUTe.

MarucrpaHT BEPHO
OTBEYaET Ha BOTIPOC,
yKa3aHHBI B Owiere, Ipu
YCIIOBHH, YTO OTBET Ha BOIIPOC
XapaKTepU3yeTcs
OTCYTCTBUEM CEPbE3HBIX,
3HAYAMBIX HETOYHOCTEH, IpH
CIIEAYIOIINX
XapaKTePUCTHKAX OTBETA!

. TBEPIIOEC 3HAHUE
MaTepHaia Kypca,

. MOCTIeI0BATENBHOE
U3JI0)KEHUE MaTepraa,

. 3HaHUE
TEOPETUYECCKUX  ITOJIOKCHHH
6e3 000CHOBaHHOM ux
apryMeHTaIuH,

. coOyoieHe  HOPM
YCTHOM U MUCBEMEHHOM
JIUTEPATYPHOU peUHn.

3auTeno,
XOPOLIIO

Occe COJZICPKHUT
CYIIECTBEHHBIE OTLIONTHOCTH:
HapyIIeHO cpa3y HECKOJIBKO
TpeboBaHUA, HarnpuMmep,
BBIBOJBI IIOXO OOOCHOBAHBI,
eCTh (haKTHUYCCKUE OIIMOKH,

MarucTpaHT TpU  3aIlIuTe
JEMOHCTPHPYET:
3HaHUe OCHOBHOT'O

MaTepuana, HO BIAJCHHE UM
HE B II0JIHOM 00BbEME,

3aureno,
YIOBJIETBOPHU
TETHHO
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®opma
NPOMEKYTOYHOM
aTTecTalMH/BUJ
NPOMEKYTOYHOI
aTTecTalluu

Koanl
KOMIIeTeH
107071

HNuaukaropbl
KOMIIeTeHI Uil
(6 cooms. ¢
Tabnuyeri 1)

Koabt 3YB (B
COOTBETCTBHUH C
Tabmuueii 1)

Kpurtepnu onennBanns

OneHka

JIOTYIIEHUE CYIECTBEHHBIX
HETOYHOCTEH, HENO0CTaTOYHO
MIPaBUIIBHBIX (OPMYIHPOBOK,

JIOITyIEHHE HapyLEHHS
JIOTHYECKON
MOCIIEI0BATENBHOCTH B
M3JI0KEHUU MaTepHaa,

HaJIMYue HapyLIEHUN HOPM
JIUTEpaTypHOH  yCTHOH H
MUCbMEHHOU peyH.

Dcce  MpeAcTaBiIeHO  Ha
3aluTe.

MaructpaHT mpencTaBIsIeT
IIPABUJIBHBII OTBET Ha
TEOPETUYECKHI BOIIPOC,
yKa3aHHBI B Owuiere, mpH
YCIIOBHH, YTO OTBET Ha BOIIPOC

XapaKTepU3yeTcs
3HAYNTEITbHBIMHU
HETOYHOCTSIMH, pu
CJIEIYIOLINX napaMmeTpax
OTBeTa!

. 3HAHHE  OCHOBHOIO

Mmarepuaia, HO BIaJCHHUE UM
HE B [TIOJIHOM 00BEME,

. JIOTYIIIEHHE
CYIIECTBEHHBIX HETOYHOCTEH,

HEJIOCTaTOYHO  IPaBHIBHBIX
(hopMyYITHPOBOK,

. JIOITyIIEHHE
HapyHIeHHs JIOTHYECKON
HOCJIeA0BATEIbHOCTH B
U3JI0KEHUU MaTepHana,

. HaJIMuue HapyleHUi

HOPM JIMTEPATYpPHON YCTHOU U
MMCbMEHHOM peyu.

IIpencraBneHHoe 3cce He
OTBEYAeT  MPENbSBISEMbIM
TpeboBaHusM (OO  He
MIPEOCTaBICHHE 3CCE); UMEET
MECTO:

HE3HaHHE  3HAYMTEJILHON
4acTh IIPOTrPaMMHOTO
Marepuana,

HaJlM4Me  CYIIECTBEHHBIX
ommOOK B  OMNpEIeNeHUsX,

(hopMynupoBKax, MOHUMaHUH
TEOPETUUECKUX TOJI0KEHUI;

06ecCHCTEMHOCTH ITPH OTBETE
HA IOCTaBJIICHHBI BOIIPOC,

OTCYTCTBHUE B oTBETE
JIOTHYECKH KOPPEKTHOTO
aHam3a, apryMeHTAIUH,
KIaccuuKaIum,

HAJIMYKC HAPYIICHUH HOPM
YCTHOM u MMUCbMEHHOM
JIUTEPaTyYpHOH peyHn.

He 3auteno,
HE
YIOBJIETBOPH
TEIBHO
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®opma Koanr HWuankaropsr | Kogsl 3YB (B Kputepuu ouennBanus Onenka

NPOMEKY TOUHOT KOMIIETEeH | KOMIETeHIMd | COOTBETCTBHH C
aTTrecTalMu/BUI umii (6 cooms. ¢ Tabmuueii 1)
NPOMEKY TOUHOI Tabnuyeri 1)
aTTecTaluu
MarucTtpaHT mnpeacTaBiseT
OTBET Ha BOIIPOC,
XapaKTepU3yIOIIUNCs

ENVZEN ST CYIIECTBEHHBIX
ommOOK B  OMpENeIeHUsX,
(hopMyIHpOBKaxX, MOHNMAaHUN
TEOPETUYECKUX IOJ0KEHHH,

CBUETENbCTBYIOIIHM 0
HEKOMIIETECHTHOCTH
MarucTpaHTa, npu
I (3% 011170:¢ napamerpax
OTBeTA:

. HE3HaHHE
3HAYUTEJILHOMN qacTHu
MPOTrpaMMHOI0 MaTepuaia,

. HaJIu4ne
CYIIECTBEHHBIX OIMMOOK B
ONpeJeNICHUsIX,

(hopMyIHpPOBKaX, MOHUMAaHUN
TEOPETHUYECKUX TOJIOKECHNUH;

. 6ecCUCTEMHOCTh PU
OTBETE Ha TNOCTaBJICHHBIN
BOIIPOC,

. OTCYTCTBUE B OTBETE
JIOTHYECKU KOPPEKTHOTO
aHaJm3a, apryMeHTaI1H,
KIaccu(UKaIUH,

HaJlMuhe HapyLIIeHuH HOpM
YCTHOM u MUCBEMEHHOM
JIUTEpaTypHOH pedH.

Pe3ynbpTaThl caaun MpoOMEKYyTOUHOM aTTeCTallUy 10 HANpPaBICHUSM MOATOTOBKU YPOBHS
MarucTpaTyphl OLIEHUBAIOTCS 110 CTOOAJUTLHOM CHCTEME OLIEHKH B COOTBETCTBUU C [lomokeHnem
0 (opMax, NEPUOTUYHOCTH M TOPAJKE OPraHU3alMM U MPOBEIEHHUS TEKYIIEro KOHTPOJISA
YCIEBAaEMOCTH M TPOMEXKYTOYHOM arrectanuu obOyvaromuxcsi B AHOOBO «EVYCIIo»
CIIEYIOLIMM 00pa3oM COorjacHo Tabnuie 7a.

Tabnuna 7a
Cucrema onleHKH 3HAHMII 00y4alOIIUXCH
[IsaTnbanmpHast (CTaHIApTHAS) CUCTEMA CrobayipHas cCHCTEMa OIIEHKH bunapHas cucreMa OLIeHKH
5 (oTM4HO) 100-81 3a4TEHO
4 (xopormio) 80-61
3 (yIOBIETBOPUTEIHHO) 60-41
2 (HeyIOBIETBOPUTEIIHHO) 40 u MmeHee HE 3aYTEHO

Pe3ynbrarthl MpoMEKyTOYHOrO KOHTPOJSL MO JAWCHUIUIMHE, BbIpaKEHHbIE B OIIEHKaX
«3a4T€HO, YJOBJIETBOPUTEIBHO», «3aUTEHO, XOPOIIO», «3aYTEHO, OTIMYHO», IIOKA3BIBAIOT
ypoBeHb COPMHUPOBAHHOCTH Y 00Yy4aIOIIerocsi KOMIETEHIUH MO AUCIUIIIMHE B COOTBETCTBUHU C
KapTaMu KOMITETEHIIMH OCHOBHOM MpodeccuoHaIbHONH 00pa3oBaTeIbHON MPOrpaMMbl BBICIIETO
o0Opa3oBaHMsI — MpOrpaMMbl Maructpatypel «My3eliHble HCCIEIOBaHUS U KypaTOpCKHE
CTpaTeruu» IO HampaieHuto mnoarotoBku 51.04.04 Myseomoruss M oxpaHa OOBEKTOB
KYJIBTYPHOT'O ¥ IPUPOIHOTO HACIEUS.

Pe3ynpTaThl NpoMEXyTOUHOTO KOHTPOJIS IO JUCLUIUIMHE, BBIPAXKEHHBIE B OLIEHKAX «HE
3aYT€HO, HEYJOBJIETBOPUTEIBHO», IIOKA3bIBAIOT HEC(HOPMHPOBAHHOCTE Yy OOydaromerocs
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KOMIETEHIIMM 10 JUCHUUIUIMHE B COOTBETCTBUM C KapTaMH KOMIIETEHIMH OCHOBHOM
npodeccuOHaIbHON 00pa30BaTENbHOM MPOTrPaMMBbl BBICIIEr0 00pa3oBaHUs — MPOrPAMMBI
MarucTpatypsl «My3eliHble HCCIIeOBaHUs M KypaTOpPCKHE CTpaTeruu» IO HalpaBJICHUIO
noxarotoBku 51.04.04 My3zeosnorust 1 oXxpaHa 00bEKTOB KyJIbTYPHOTO U IPUPOIHOTO HACIETUS.

7.4 TunoBble 32JaHUA K NPOMEKYTOYHOM aTTeCTAlUU

YK-1 Cnoco0eH oCymecTBJIATh KPUTHYECKUI AHAJIHU3 NMPOOJIEMHBIX CHTyaluil Ha
OCHOBE CHCTEMHOI0 IOX0/1a, BLIPAdaThIBATh CTPATEruIo AeiicTBUIi

B pamkax evibpannoii memvl mazucmpanmy HeoOX0O0UMO NOKA3amMb HAIuYue 3HAHUU U
VMeHUs NPUMEHAMb PA3TUYHBLE MEMOOON02UU U MEMOOUKU CUCIEMHO20 U KPUMUYECKO20 AHANU3A
NpOONEeMHbIX — CUumyayutl, peuleHue KOmMOpblX B03MONCHO NO Cpeocmeam NpUMeHeHUs
UHCIMPYMEHMO8 00pabOmMKU ecmecmeenHo20 A3bIKA, Ol 4e20 HeoOX00UMO CMOOeIUuposams
CUmMyayuro, 603MOANCHYI0 8 NPOGhecCUOHANLHOLL OesimelbHOCMU, chopmyIupo8ams, 060CHO8AMb U
pewums  3a0ayu, KOmopwvle XapakmepHul Ol  OAHHOU  Ccumyayuu, Hno Ccpeocmeam
COOMBEMCMEYIOUUX UHCMPYMEHMO8 00paOOMKU eCMecm8eHHO20 A3bIKA.

IIpumepHbIii nepeveHsb TeM 1-ii nUcbMeHHOMH padoThl (3cce):

1. CpaBHeHHUE KayecTBa U MPOU3BOIUTEIBHOCTH MOP(OIOTHIECKUX OHOIMHOTEK IS
PYCCKOTO s3bIKA.

2. CpaBHeHHE KayecTBa U MPOU3BOJUTEIHLHOCTH OMOIMOTEK aHalu3a TOHAJIBHOCTH
JUISL PYCCKOTO SI3bIKA.

3. CpaBHeHue KadyecTBa M MPOU3BOAUTEIBHOCTH OWOMMOTEK JMJisi BbIACICHUS
MMEHOBAaHHBIX CYIIHOCTEH ISl PyCCKOTO SI3bIKA.

4. CpaBHeHue KayecTBa OHJIaH CEPBUCOB MAILIMHHOTO TIEPEBO/Ia /TSl TAPhl PYCCKUM-
AQHTIIMHCKUM (OIHO HAIIPABIICHUE).

5. CpaBuutenbHbll aHanu3 npoussenenuil JIbBa Tonctoro nu ®enopa JlocroeBckoro
C TMOMOIIBIO CTHIIOMETPUIECKIX METOJIOB.

6. I'ennepHoe cmenenue (gender bias) B TUCTPpUOYTUBHBIX MOJEISIX PYCCKOTO SI3bIKa
(mpoananu3upoBarh 2-3 cTaTH4ecKue MOJIeNH oTcroa: https://rusvectores.org/ru/models/).

7. CpaBHUTENbHBIM aHAMU3 JIByX MoJelieil BONPOCHO-OTBETHOTO MOUCKA JUIs
pycckoro si3bika ¢ momotnbio nHcTpyMenTa CheckList (https://github.com/marcotcr/checklist).

8. AHanu3 KadecTBa KpOCC-S3bIKOBOIO IepeHoca MojeNieil BOIMpPOCHO-OTBETHOTO
MoMcKa Ha JaHHbIX Oe3 ao0oO0yueHus. Mcxomuelii aHmuiickuii Habop gaHHbBIX — SqQUAD,
TecTupoBaHue — Ha AaHHBIX TyDi QA.

9. HccnenoBanne nepeHOCUMOCTH MOJEIEN PACIIO3HABAHUS FOMOpA: UCCIEN0BATh 2-
3 MeTona KnaccupuKanuy Ha 2-3 aHIVIOA3bIYHBIX HA0OPax JTaHHbIX.

10. AHanuM3 CymiecTBYIOIIUX CHUCTEM BOMPOCHO-OTBETHOTO MOMCKA MO 0azaMm 3HaHUUN
(deeppavlov, Qanswer) ¢ moMoIIbIO TECTOBOTO Habopa nanHbIX RuBQ.

11. CucremMaTHuecKuil aHadM3 KadecTBa TEHEPAIMM TEKCTOB C TOMOIIBI0 MOJENH
ruGPT-3 s paznuunbix cienapues (https://github.com/sberbank-ai/ru-gpts).

ITK-3 Cnoco0eH ncnoab30BaTh COBpeMEHHbIe MeTO/IbI 00Pa00TKHM M HHTEPNPeTAl T
uHopmanuu B npopeccuoHaIbHOM chepe

B pamxax evibpannol membl Maucmpaumy HeoOXo0o0umo NOKA3amb HAluyue 3HAHUU
COBPEMEHHBIX Mem0o008 00paboOmKU U300PAXdCEHUNl 8 00NACMU UCCIe008AHUL KYIbMYPHO2O U
NPUPOOHO20 HACNIeOUs, NOCIe008aMENbHO ONUCAMb NPOYeOYPY NPUMEHEHUS PA3TUYHBIX MEMOO008
U UHCMPYMEHMO8  00pabomKu  U300padceHull Ha nNpumepe KOHKPEMHO20  HAYYHO-
UCCe0068aAMENbCKO20 NPOEKMa UMW BO3MONCHOU cumyayuu 6 pabome Mmy3es NO 6blOopy
mazucmpanma.

IIpumepHBbIii IepedyeHb TeM 2-ii MMCbMEHHOM padoThI:

1. MeTtoabsr 06pabOTKH €CTECTBEHHOTO SI3bIKA.
2. MaiuHHbIN IEpeBO.
3. T'omocoBrIe ITOMOIITHUKH.
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XNk

9.

10.
11.
12.
13.

Transformer.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
CYILLIHOCTEMN.

AHan3 TEKCTOB.

Pacnio3naBaHue u CUHTE3 pedH.

O0paboTKa eCTECTBEHHOTO s3bIKa Ha Java.

O06paboTka ecTeCTBEHHOTO s3bIKa B KOHTeKcTe Data Science ¢ppeliMBOpPKOB.
O6paboTka ecTecTBEeHHOTO si3bIKa ¢ TensorFlow.

['my6okoe oOy4yeHue nmpu 00paboTKe eCTECTBEHHOTO S3bIKA.

NLP na Python.

Wurerpamus Spark u 6MOIHOTEK MAIIMHHOTO 00y4YEHUSI.

HeiipocereBbie MeTO/bI B 00pabOTKE €CTECTBEHHOTO SI3BIKA.

Ananu3 Mojeneil, OCHOBaHHBIX Ha MEXaHM3ME BHHMAHHUS M apXHUTEKType

Amnanus 3a1a4 My3eiHoi paboThI, KOTOpbIe MOXKET permuTh NLP.
[Tpeno6paboTka TeKcTa.

CTeMMHUHT.

Jlemmaruzanus.

Bekropusanus.

Henyonukarusi.

CeMaHTHYECKUN aHAJIN3.

Pacro3HaBanne UMEHOBAaHHBIX CYIIHOCTEH W U3BJIICYCHUE OTHOIIICHUH.
Ucnonp3oBanue N-rpamm.

Yacrepeunas pa3meTka.

bubmuorexu mus NLP.

AHanm3 npuMepa Koja Ha si3bike Scala.

0O0630p MOIXOA0B U METOJIOB K 33/1a4€ aBTOMATUYECKOTO U3BJICUECHUS HMEHOBAHHBIX

7.5 CpencrBa OlleHKH HHIAMKATOPOB JOCTUKEHHUS] KOMIIETeHIIU

Tabnuma 8
C €¢/ICTBA OICHKHU HHIUKATOPOB JOCTHKCHU S KOMHeTeHHI/Iﬁ
Koabl komnerenuui NnaukaTopbl KOMIeTeH UM CpencrBa oueHku (6 cooms. ¢ Tabnuyamu 5, 7)
(6 cooms. ¢ Tabnuyeu 1)
VK-1 NA.VK-1.1. Omnpoc, JIUCHYT, MIPaKTUUECKOE 3a/laHue,
N YK-1.2. KOHTPOJIEHOE 3aJlaHne, MMChbMEeHHas paboTa (3cce)
NA.YK-1.3.
NA.YK-1.4.
IK-3 NA.TIK-3.1. Ompoc, JIACIIYT, MpaKkTUYeCcKoe 3alaHue,
NA.TIK-3.2. KOHTPOJILHOE 3aJlaHue, MUCbMEHHas paboTta (dcce)
WJI.ITK-3.3.
WI.IIK-3.4.
WI.IIK-3.5.
WIIIK-3.6.
Ta6muma 9
Onucanue CPpEaACTB OUECHKHN HHAUKATOPOB JOCTUKCHUS KOMHeTeHIII/[ﬁ
CpencrBa OLeHKH PexoMeHI0BAHHBII IUIAH BHINOJHEHUS PadOThI
(6 cooms. ¢

Tabauyamu 5,

7)

Omnpoc

MaructpaHT B X0Jle TIOJIOTOBKM M Y4acTHUs B ONPOCE MOKa3bIBAET HAIUYUE NMPAKTUYECKOM
0a3bl 3HAHUI B paMKaX JUCHUTUIMHBI, HEOOXOIUMOM IS BBIITOJIHEHHUS CIICIYFOIIUX ICHCTBHIA
B 00acTH MpoheCCHOHATBHOMN e TEIbHOCTH

— aHaNH3HPYET MPOOJIEMHYIO CUTYAIUIO, OTIPENEIISIET POOEIhl B MHPOPMALINH, OLICHHBATh
HAIEKHOCTh UCTOYHHKOB MH(POPMALIUH, pa3padaTbiBaeT CTPATETHIO PEHICHUS MPOOIEMHON
CUTYyallUld HAa OCHOBE CHUCTEMHOIO M MEXIUCUUIUIMHAPHOTO IMOAXOJIOB, CTPOUT CLUEHApUU
pea3anuy CTPaTeruy, ONMPEeIisis BO3SMOXKHBIE PUCKH U Ipeajaras MyTH UX yCTPaHEHMS,
— TPHUMEHSET COBPEMEHHBIE METOIBI, MOWCKa, 0O0pabOTKHM, aHanmW3a W HCIOJIH30BAHUS
nHPOPMALINHU B paMKaX IMPOBEICHNS HAyIHO-UCCIIEI0BATEIbCKIX U OPraHN3aIIOHHBIX paboT
B 00JIaCTH MY3E€HHBIX UCCIICIOBAaHUHA M KYPATOPCKUX CTPATETHil.
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Cpencrea OneHKH PexomeH10BaHHBII IVIAH BBINOJTHEHHUS Pa0OThI
(6 cooms. ¢
Tabnuyamu 5, 7)

Hucnyr MarucTpaHT B X0/i¢ OJrOTOBKH U y4acTHs B TUCITyTe NOKA3bIBaeT HAIIMYUE NIPAKTUUECKON
0a3bl 3HAHUI B paMKax AUCILHUIUIMHBI, HE0OOXOIUMOM JUIs BBIITIOJTHEHUS CIIETyIOLINX IeHCTBUMA
B 00J1aCTH MPO(ECCHOHAIBHON JIESITENEHOCTH

— aHaJIM3MpYyeT NPOOJIEMHYIO CUTYALUIO, ONIPEAesIeT NpoOessl B MHPOPMAIHH, OLICHUBATh
HAIEKHOCTh UCTOYHUKOB MHPOPMALINH, pa3padaTbiBaeT CTPATETHIO PEIICHUS IPOOIEMHON
CHUTYyallMl Ha OCHOBE CHCTEMHOTO W MEXIHUCIHUIUIMHAPHOTO IMOJXOJOB, CTPOUT CLCHApUHU
peanm3alyy CTPaTeTHH, OIPEIEIIAs BOZMOXKHBIE PUCKH U IIPeAsaras IIyTH UX yCTPaHEHHUS,;
— MPUMEHSET COBPEMEHHBIE METOJBI, IOHMCKA, 0O0paOOTKH, aHAIM3a WM HCIIOJIB30BAHUS
nH(popManuu B paMKax MPOBEICHUS HAYyIHO-HCCIICA0BATENBCKIX M OPTaHN3aIMOHHBIX padoT
B 00JIaCTH MY3E€HHBIX UCCIICIOBAHNHA M KYPATOPCKUX CTPATETHA.

IIpaktuueckoe MarucTtpaHT B XOA€ INOAIOTOBKM M BBINOJHEHUS NPAKTUYECKOTO 3aJaHUSl IOKa3bIBAET
3a/laHue HaJMYMe MpPaKTHYeCKOW ©0a3bl 3HAaHMH B paMKax JUCHUIUIMHBL, HEOOXOIMMOW s
BBINIOJTHEHUS CJISTYIOLIUX NEUCTBHUI B 00J1aCTH NPOeCCUOHATIBHON AeSTeTbHOCTH:

— aHaJM3MpYyeT MPOOJIEMHYIO CUTYALUIO, ONpeIeNsIeT Npooelbl B HHOPMAIHH, OLIEHUBATh
Ha&XHOCTh UCTOYHHMKOB MH(pOpMaIuy, pa3padbaThiBaeT CTPATEIHIO PELIeHHs MPOOIEeMHO
CUTyaIlUd Ha OCHOBE CHCTEMHOTO M MEXIUCHUIUIMHAPHOTO MOIXOJOB, CTPOHUT CIICHApHUU
peanu3alnuy CTpaTeruu, ONpeIensisi BO3MOXKHBIE PUCKH U Mpeaaras yTH UX yCTpaHEeHMUS,
— TPHUMEHSET COBPEMEHHBIC METOIBI, IMOWCKa, O0O0pabOTKH, aHANHW3a W HCIOJIH30BAHUS
HHPOPMALINHU B paMKaX IPOBEJCHUS HAyTHO-UCCIICIOBATEIbCKIX U OPraHN3aIOHHBIX paboT
B 001aCTH MY3€HHBIX MICCIICIOBAHNN M KYPATOPCKUX CTPATETHH.

KonrponsHoe MarucTpanT B XOJ€ MOATOTOBKM M BBHINOJHEHUS KOHTPOJIBHOTO 3aJaHusl IOKa3bIBacT
3aJaHue HaMYhe MpaKkTHYeCKOW ©0a3bl 3HAaHWKH B paMKax JUCHUIUIMHBL, HEOOXOIUMOW IS
BBIITOJTHEHHS CJICTYIONINX NEUCTBHI B 001aCTH IPOeCCHOHATIBHON AEATETbHOCTH:

— aHaJIM3MpYyeT NPOOJIEMHYIO CUTYALUIO, ONpeIeNsieT IpoOesbl B HHOPMAIHH, OLICHUBATD
Ha&XHOCTh UCTOYHHMKOB MH(pOpPMauu, pa3padbaThiBaeT CTPATEIHIO PELICHHs MPOOIEeMHO
CUTyaIlUd Ha OCHOBE CHCTEMHOTO M MEXIUCHUIUIMHAPHOTO MOIXOJIOB, CTPOHUT CIICHApPHUU
peanu3ayy CTpaTeruy, ONpe eI BO3SMOXKHBIE PUCKU U Npeiaras MyTH UX YCTPaHeHHS,
— TpPHUMEHSAET COBPEMEHHBIE METOIBI, TMOMCKa, 00paboTKH, aHanmM3a M HCHOJIB30BAHUSA
nH}popMannm B paMKax MpOBEJCHUS HAyIHO-HCCIIEI0BATENLCKIX M OPraHN3allMOHHBIX paboT
B 00JIaCTH My3eHHBIX HCCIIEIOBAHNH 1 KYPATOPCKUX CTPATETHH.

IMucemennas MarucTpaHT B X0Jie MOJATOTOBKM W HAaNMCaHUA NMHCbMEHHOW paboThl (3cce), MOoKa3bIBacT
pabota (3cce) HallMYhe MpaKkTHYecKod O0a3bl 3HAaHMKH B paMKax JUCHUIUIMHBI, HEOOXOIUMOW IS
BBINIOJTHEHUS CJICYIONINX NEUCTBHUI B 001aCTH TPOeCcCHOHATIBHON AEATEIHHOCTH .

— aHaJIM3HpYeT NMPOOJIEMHYIO CUTYALNIO, ONPEACNISeT IpoOesl B MHOPMAIINH, OLIEHUBATD
Ha/I&KHOCTh MCTOYHMKOB MH(pOPMAIH, pa3pabaThBaeT CTPATEIHIO PEeUIeHHs MpoOIeMHO
CUTYyallUl HA OCHOBE CUCTEMHOI'O U MEXIUCLUUIUIMHAPHOIO IOAXOJO0B, CTPOUT CLEHAPUU
peanu3anuy CTpaTeruy, ONpeessi BO3MOXKHBIE PUCKU U IIpejIaras yTH UX YCTPaHEHUs,
— TpPHUMEHSAET COBPEMEHHBIE METOIbI, TMOMCKa, 00paboTKH, aHanmM3a M HCHOJIB30BAHUSA
nHpopMannK B paMKax NPOBEJCHUS HAyYHO-HCCIIEI0BATENILCKIX M OPraHU3allMOHHBIX paboT
B 00J1aCTH MYy3€iHBIX HCCIIeIOBAHUI M KYPATOPCKUX CTPATErHi.

8. OCHOBHASA U JOITOJIHUTEJIbHASA IUTEPATYPA

8.1 OcHoBHasi IUTEpaTYpa

1. Ianerenapa, T. O6paboTka ecTecTBeHHOTO si3bika ¢ TensorFlow : monorpadus / T.
I"anerenapa ; nep. ¢ anr. B. C. SluenkoBa. - Mocksa : JIMK Ilpecc, 2020. - 382 c. - ISBN 978-5-
97060-756-5. - Tekcr : anmextponnsrit. - URL: https://znanium.com/catalog/product/1094940 .

2. Tanckott, JI. BUKMHOMEKA: KaKk MaccoBO€ COTPYAHHYECTBO M3MeHseT Bce / Jl.
Tanckort, 3. JI. Yunmbssamc. - Mocksa : UaTemnekryanbHas Jlureparypa, 2020. - 456 ¢. - ISBN
978-5-6042878-7-3. - Teker : AIIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1220225 . — Pexum J0cTyma: 1Mo Mo ImrIcKe.

8.2 /lomotHuTEIBHASI IUTEPATYPA

1 bormanos, E. II. HMHTennexkryanbHbld aHamu3 JaHHBIX : MOPAKTUKYM JUIS
MaructpanToB HampasieHuss 09.04.03 «IIpuxnannas wHbOpMaTHKa» TPOPHIH MOATOTOBKU
«MH(pOpMaIMOHHBIE CUCTEMBI 1 TEXHOJIOTUU KopriopatuBHOro ynpasienus» / E. I1. borganos. -
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Bonarorpan : ®I'6OY BO Bonarorpanckuii 'AY, 2019. - 112 c. - Teker : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1087885 . — Pexxum goctyma: 1o HOAMHCKe

9. HTH®OOPMALMNOHHBIE TEXHOJIOT'MX, UCITOJIb3YEMBIE ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA

9.1 lIporpamMHoe o0ecnieyeHne

[Tpu ocymiecTBIeHHH 00pPa30BaTEILHOTO IMPOIECcCa MArUCTPAHTaMU M MPO(ECCOPCKo-
MPEOaBaTEIbCKUM  COCTaBOM  HCIIONIB3YETCSl  CIEAYIONIee JIUICH3HOHHOE IPOrpaMMHOE
obecrieueHue:

1. OS Microsoft Windows (OVS OS Platform)
2. MS Office (OVS Office Platform)
3. Adobe Acrobat Professional 11.0 MLP AOO License RU
4. Adobe CS5.5 Design Standart Win [E EDU CLP
5. ABBYY FineReader 11 Corporate Edition
6. ABBYY Lingvo x5
7. Adobe Photoshop Extended CS6 13.0 MLP AOO License RU
8. Adobe Acrobat Reader DC /Pro — 6ecrutatHo
9. Google Chrome — 6ecmatHo
10. Opera — GecrutatHO
11. Mozilla — GecrimatHO
12. VLC — 6ecmnarHo
13. Annexc bpayzep

9.2 IlepeyeHb HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEeM H THpodeccMOHAIBHBIX 0a3
AAHHBIX HH(POPMALMOHHO-TEJCKOMMYHHKAIMOHHOM ceTH «MHTEepHeT», HeOOXOAMMBIX IS
OCBOCHHS TUCHUILINHBI:

HNudopmanmoHHo-cipaBoYHbIE CHCTEMBbI

1. I'apanT.Py. MHdopmanmonHo-nipaBoBoii moprain: http://www.garant.ru

2. Wudopmanmonnas cucremMa «EnumHOE OKHO J0cTynma K 00pa3oBaTelbHBIM
pecypcam»: http://window.edu.ru/

3. OTtkpeiToe 0oOpazoBanue. Accormaius «HarmumonanpHas tuiargopma OTKPHITOTO
obpazoBanus»: http:/npoed.ru

4. Od¢unnansHas Poccus. Cepep opraHoB rocygapcTBeHHoM Binactu Poccuiickoit
Oenepanuu: http://www.gov.ru

S. Od¢uuunanbHbelil MHTEpHET-MOpTaN MpaBoBoi uHGpopMmanuu. [ocynapcTBeHHas
cucreMa MpaBoBoi HHpopmaruu: http://pravo.gov.ru

6. [TpaBoBoii caiitr Koncynprantllntoc: http://www.consultant.ru/sys

7. Poccwuiickoe oOpa3oBanue. @enepanpHblii moprai: http:/www.edu.ru

IIpodeccnonanbHbie 0a3bI JAHHBIX HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HuTepHeT»:

1. HammonanbHas snekTpoHHas oubmuorexa HOB: http://www.rusneb.ru

2. HenpukocHoBeHHBIH 3anac: http://magazines.russ.ru/nz/

3. Tlpesummentckas 6ubamoreka: http://www.prlib.ru

4. Poccwuiickas rocynapcTBeHHas onbnmoreka: http://www.rsl.ru/

5. Poccwuiickas HanpoHaabHas oudanoreka: http://www.nlr.ru/poisk/

9.3 JInneH3MOHHbIE YJIEKTPOHHbIE pecypchl O0H0IHOTEKN YHHBEPCUTETA
IIpodeccnonanbHbie 0a3bI TaHHBIX:
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[TomHBIA TIEpEYEeHb MOCTYMHBIX OOydalomuMcs MpodecCHOHATbHBIX 0a3 JaHHBIX
NpeACcTaBlIeH Ha OQUIMaTbHOM caiiTe YHuBepcutera https://eusp.org/library/electronic-
resources, BKJII04asi cieayronuye 0a3pl JaHHBIX:

1. eLIBRARY.RU — Poccuiickuii HH(GOPMALMOHHO-AaHATUTUYECKHIA TOpTal B
o0JacT! HayKW, TEXHOJOTHH, MEIUIMHBI U 00pa3oBaHMs, COlepXalui pedeparbl U IMOJIHBIE
TEKCTHI HAYYHBIX CTaTeH U MyOJIMKaluid, HayKoMeTpruieckas 0a3a qaHHbIX: http://elibrary.ru;

2. DJNEeKTPOHHBIC KYPHAJBI 110 TOANUCKE (TEKyIUe HOMEpa HayYHBIX 3apyOeKHBIX
KYpHAJIOB).

JIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

1. Znanium.com — OJnekTpoHHas  Oubnuoreynas cucrema (ABC) -
http://znanium.com/;

2. YHuBepcuterckas OMOIMOTeKa OHJIAHH — DJEeKTpoHHas OMOIMOTEe4YHas cucTeMa

(BBC) — http://biblioclub.ru/

9.4 JnekTpoHHast ”H(POPMALMOHHO-00pPa30BaTe/IbHAsI cpea YHUBepPCUTETA

O06pa3oBarenbHbIN MPOLECC MO JUCIUIUINHE NOIEPKUBACTCS CPEJICTBAMU IEKTPOHHON
nH(OPMaLIMOHHO-00pa30BaTENbHON Ccpefbl YHUBEpPCHTETa, KOTOpas BKIIOYaeT B ceds
ANIEKTPOHHBIN yueOHOo-MeToamueckuii pecypc AHOOBO «EYCII6» — oOpa3oBareinbHBIN MOPTAI
LMS Sakai — Sakai@EU, nunieH3noHHbBIE 3JIEKTPOHHBIE PECYpChl OMOINOTEKH YHUBEPCUTETA,
opunmaneHelii caiit YuuBepcurera (EBpomeiickumii yrmBepcuter B Cankrt-IlerepOypre
[https://eusp.org/]), nokaneHyIO ceTh YHHUBEPCHTETa U KOPIOPATHBHYIO 3JEKTPOHHYIO MOUTY H
o0ecrieunBaeT:

— JOCTYIl K Y4YeOHBIM IUIaHaM, padO4YMM MporpaMMaM AHCHUIUIMH (MOIyIei),
MIPAKTHK U K U3AAHUSIM JIEKTPOHHBIX OMOTMOTEUHBIX CUCTEM U JIEKTPOHHBIM 00Pa30BaTEIbHBIM
pecypcam, yKa3aHHbIM B pa0o4yHX IporpaMmax;

— ¢dukcanuio xoma o0pa3oBaTENIBHOTO TMPOIIECCa, PE3YAbTAaTOB MPOMEKYTOUHOM
aTTecTalllu U pe3yJbTaToB OCBOEHUSI OCHOBHOM 00pa30BaTesibHOM MpOrpamMMmBbl;

— dbopMHUpoBaHUE DBIEKTPOHHOTO TOPTHONIMO OOyJaromerocs, B TOM YHUCIE
coXpaHeHue paboT OOyyaroulerocs, peleH3uil U OIEHOK 3a 3TH paboThl CO CTOPOHBI JIOOBIX
Y4aCTHUKOB 00pa30BaTebHOrO MPoLiecca;

— B3aMMO/IEHCTBHE MEX1Y yYaCTHUKaMHU 00pa30BaTeIbHOI0O MPOLECcCca, B TOM YHCIIE
CHHXpPOHHO€ M (MJM) acCHHXpPOHHOE B3auMojeicTBue mocpencTBoM cetn «MHTepHeT»
(37IEKTPOHHOM MOYTHI U T.JI.).

Kaxnpiii oOywaromuiics B TeyeHME Bcero Imepuoja oOyueHHs obOecnedeH
WHIUBUAYAIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K DJIEKTPOHHBIM pecypcaM OuOIHOTeKH
VYHHUBepcHuTeTa, coaepKallel n3anus yaeoHol, yaeOHO-MeTOMUECKOW U NHOM JTUTEepaTypsl 10
M3y4aeMOM TUCLUIUINHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMASA J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O TIPOLHECCA

B xone peanuzanmm oOpa3oBaTeIbHOTO MPOIECCa MCTIOMB3YIOTCS CTEIUATH3UPOBAHHBIC
MHOTO(QYHKIIMOHAIbHBIE ayAUTOPUH 7S MPOBEIACHHS 3aHATUN JEKIMOHHOTO THUIMA, 3aHATHI
CeMI/IHapCKOFO THIIA, prnHOBBIX 158 I/IH)II/IBI/IJIyaJ'IBHI)IX KOHCYJ’IBT&IIPI?I, TeKYI]_[eFO KOHTpOJ’ISI 158
MPOMEXKYTOYHON  aTTeCTallid, YKOMILICKTOBAHHBIE CHEIUAIM3UPOBAHHOW MeOElbl0 U
TEXHUUYECKUMHM CPEACTBAMH OOYUYEHHUs, CIIYKallUMU JUIsl IpeJCTaBlIeHus: yueOHoi nHpopmMaun
OO0JIBINION ayTUTOPHUH.

HpOBe,HeHI/Ie SaHSITI/Iﬁ JICKOHUOHHOI'O THIIA O6€CHG‘-H/IBaeTC${ }IGMOHCTpaHI/IOHHI)IM
00opynOBaHUEM.

[Tomemenust s CaMOCTOSITENIPHOM pPabOThI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOJKIIIOYCHUS K ceTu «MHTepHeT» U o0ecreueHrueM JOCTyla B JIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPENY OpraHU3AIIH.
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JAas Jui ¢ OrpaHHYeHHbBIMH BO3MOKHOCTSIMH  3[0pPOBbSI W HWHBAJHI0B
MPEIOCTABIACTCS BO3MOXKHOCTh TPUCYTCTBHS B ayIUTOPHH BMECTE C HHMH acCCHCTEHTa
(momoriHuKa). st claGoOBUISIIUX TPEIOCTABISCTCS BO3MOXKHOCTh YBEIMYCHHUS TEKCTa Ha
skpane (I1K). s camocTosTenbHOM paboThl JIMI] C OrpaHUYEHHBIMI BO3MOXKHOCTSIMH 310POBBSI
B TIOMEIIEHHH JIJISI CAMOCTOSTEIBHOM paboThl opranu3oBano oHo Mecto (1K) ¢ Bo3aMokHOCTIMU
OECKOHTAaKTHOTO BBOJAAa HMH(OpPMAIMKM M YIPaBICHUS KOMIBIOTEPOM (CHEIHMAIH3UPOBAHHOE
JUIIEH3MOHHOE TIporpamMmHoe obOecriedeHne — Camera Mouse, BeO kamepa). buOmmoreka
YHUBEPCUTETA MPEAOCTABISIET YIAJIEHHBIH 10CTyN K Db ¢ BO3MOXXHOCTAMU I CIa00BUISIINX
yBenuueHus: Tekcra Ha skpane [1K. Jluma ¢ orpaHHYEeHHBIME BO3MOXXHOCTSIMH 3JJ0POBbSI MOTYT
pu HEOOXOAMMOCTH BOCIOJIB30BaTbC HMMEIOMIMMCS B YHHUBEPCUTETE KpPECIOM-KOoJsickod. B
y4eOHOM KOpIlyce HMeeTcs ajantupoBaHHbli JsmpT. Ha mepBom 3taxe o000pynoBaH
CTELMATM3UPOBAHHBINA TyaseT. Y BXoJa B 3[JaHHE YHHBEPCHTETA JJISi MHBAIMUIOB 00OpyZOBaHA
crienMaibHas KHOIKa, BXOIHAs cpefa odecredeHa nH(OPMAIIMOHHOM JTOCKOH 0 peknMe padoThI
YHHUBEPCHTETA, BBITIOJIHEHHON pelbe(pHO-TOUCUHBIM TaKTUIBHBIM mpudToM (a30yka bpaiis).
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INPUJIOKEHUE 1

®OHJA ONEHOYHbLIX CPEJACTB 11O JUCHHUIIJIMHE

«HCTPpYMEHTBI 00pa00TKH €CTECTBEHHOTO SI3bIKA»
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®OH/] OLIEHOYHBIX CPEJICTB JIJIsA TPOBEJIEHUS TEKYIIENA U TPOMEXYTOUYHOM
ATTECTAIIUM OBYYAIOIIIUXCH ITO JUCIUIIJIMHE

1 Ioka3aTen, KPpUTEPHH ¥ OLIEHMBAHHE KOMIIETEHIHII M WHANKATOPOB MX JOCTHKEHHUS B
npouecce TEKylei aTrecTanuu

Nupopmanus o copepKaHUK U IPOLEYPe TEKYIETO KOHTPOJIS YCIIEBAEMOCTH, METOIHKE
OLICHUBAaHUA 3HaHI/II71, YMCHI/Iﬁ 1 HAaBBIKOB 06yqa}0meroal B XOAC TCKYIICTO KOHTPOJISA JOBOAATCA
HAy4HO-IIeIarOTMYeCKUMH pa0OTHUKAMU YHHBEPCUTETA JI0 CBEACHUS 00y4YarOUIerocs: Ha IepBoM
3aHATHUHU I10 I[aHHOﬁ JAUCHUITIINHE.

Texymuii KOHTPOJIb TMpPEAyCMarpuBaeT IOATOTOBKY MAaruCTPaHTOB K  KaXIOMY
71a00paTOPHOMY 3aHSTHIO, YYaCTUE B ONPOCAxX, JUCIYTaX, MOArOTOBKY MPAKTUYCCKUX 3a/IaHH,
BBINIOJIHCHUE KOHTPOJIbHBIX 3aJaHHi, aKTHBHOE CIIyIIAHUE Ha JICKIHAX. MarucTpaHT JOJKSH
IMPUCYTCTBOBATH HA CCMHUHAPCKUX 3aHATUAX, OTBEYATh HA IMOCTABJICHHLIC BOIIPOCHI, ITOKA3bIBasd,
4TO TIPOYUTAN Pa3OUPaeMyl0 JIUTEPATypy, IPEACTABISATh COACPIKATEIbHBIC PEIUIUKH MO
00CYXJTaeMBIM BOIIPOCAM.

Texkyluii KOHTPOJIb HPOBOAUTCS B (HDOPME YCTHBIX OMNPOCOB M OLCHUBAHHS YYaCTHSI
MAaruCTpaHTOB B IMPOXOAAIIUX AUCITYTAaX, OUCHHUBAHUA BBIIIOJHCHHBIX MPAKTHYCCKUX 3alIaHHﬁ,
KOHTPOJIBHBIX Pa0OT, IEMOHCTPHPYIOLIUX CTCIICHb 3HAKOMCTBA C JIOMIOJHUTEIILHOM JINTEPaTypOii.

Tabmuna 1
IMoka3aTesin, KPUTEPUH U OLIECHUBAHNE KOMIIETEHIIHIT M HHIHUKATOPOB HX
JAOCTHKEHHsI B PoLiecce TeKylIei aTTecTannn

HaumeHoBaHnue TeMbl Kon HNuauxaropsl Koas1 3YB (B DopMbI PesyabTaTbl
(pa3aeJa) KOMITETEHI{ KOMIeTeHIHii €00TB. ¢ Tad.ua. 1) TeKYILIero TeKyLIero
U KOHTPOJIsK KOHTPOJIsA
Beenenue VK-1 NJ.YK-1.1. 3 (VK-1) Ompoc 1 3a4TeHO/
I1K-3 NJ.YK-1.2. VY (VK-1) HE 3aUTEHO
WJ.YK-1.3. B (YK-1)
NI.YK-1.4. 3 (IIK-3) HucnyT 1 3a4TeHo/
WI.IIK-3.1. VY (IIK-3) HE 3a4TEHO
N.IIK-3.2. B (TIK-3)
W.IIK-3.3.
N.IIK-3.4.
N.IIK-3.5.
WJITIK-3.6.
Mopdonorndeckuit YK-1 NA.VK-1.1. 3 (VK-1) KontponsHoe 3a4TeHO/
aHaN3 IK-3 NJ.YK-1.2. Vv (YK-1) 3amanue 1 HE 3a4TEHO
WJI.YK-1.3. B (YK-1)
NJI.YK-1.4. 3 (TIK-3) KoutponbHoe 3auTeHO/
NJ.TIK-3.1. V (IK-3) 3ajaHue 2 HE 3aUTEHO
WJI.IIK-3.2. B (TITK-3)
NJI.TIK-3.3. Omnpoc 2 3a4TeHo/
NJ.I1K-3.4. HE 3a4TEHO
WJ.IIK-3.5.
NJI.TIK-3.6. KontponbHoe 3a4TeHo/
3amanue 3 HE 3a4TCHO
SI3bIKOBBIE MOZETH YK-1 UA.YVK-1.1. 3 (VK-1) Konrponsnoe 3a4TeHO/
IK-3 NJ.VK-1.2. VY (VK-1) 3ajanue 4 HE 3aUTEHO
NJ.YK-1.3. B (YK-1)
NJI.YK-1.4. 3 (TIK-3) KonTponbHoe 3a4TeHO/
WJ.TIK-3.1. V (IK-3) 3ajaHue 5 HE 3aUTEHO
WJI.IIK-3.2. B (TITIK-3)
NJI.TIK-3.3. KontponbHoe 3a4TeHo/
NA.IIK-3.4. 3ananue 6 HE 3a4TEHO
NJIIK-3.5.
NJITIK-3.6.
AHanu3 TOHaJbLHOCTH YK-1 UA.YVK-1.1. 3 (VK-1) [IpakTuuecko 3a4TeHO/
IK-3 NA.YK-1.2. VY (VK-1) e 3aganue | HE 3a4TEHO
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HaumeHoBaHue TeMbI Kon HNuaukaropbl Konw1 3YB (B DopMbI PesyabTartsel
(pa3nesa) KOMIIETEHIl | KOMIIEeTEeHIUH €OO0TB. ¢ Tadu. 1) TeKylIero TeKyuero
uu KOHTPOJIsI KOHTPOJIsi
NA.YK-1.3. B (YK-1)
NA.YK-1.4. 3 (TIK-3)
NAIIK-3.1. VY (TIIK-3)
N.IIK-3.2. B (TIK-3)
N.IIK-3.3.
N.IIK-3.4.
WJI.ITK-3.5.
WJ.IIK-3.6.
CHHTaKCHYICCKUI YK-1 NI YK-1.1. 3 (VK-1) KonTponsHOE 3a4TeHO/
aHaju3 [K-3 UA.YK-1.2. VY (VK-1) 3ajanue 7 HE 3a4TEHO
WUJ.YK-1.3. B (YK-1)
UJ1.YK-1.4. 3 (TIK-3) KonTponbHoe 3a4TeHo/
WJIIIK-3.1. V (IIK-3) 3azanue 8 HE 3a4TEHO
N.IIK-3.2. B (TIK-3)
NA.IIK-3.3. [IpakTnuecko 3a4TeHO/
N.I1K-3.4. e 3a7aHue 2 HE 3a4TEHO
NJ.IIK-3.5.
NIIK-3.6.
M3BieyeHme VK-1 NA.VK-1.1. 3 (VK-1) [IpaxTudecko 3a4TeHO/
uHbOpMaIHH I1K-3 NJ.YK-1.2. VY (VK-1) e 3aganue 3 HE 3aUTEHO
WJ.YK-1.3. B (YK-1)
. YK-1.4. 3 (TIK-3)
WJ.IIK-3.1. VY (IIK-3)
WJI.ITK-3.2. B (TITIK-3)
WJI.ITK-3.3.
N.IIK-3.4.
N.IIK-3.5.
N.IIK-3.6.
ABTOMaTHYECKOE VK-1 NA.VK-1.1. 3 (YK-1) KonTponsHOE 3a4TeHO/
pedepupoBanme IK-3 NA.YK-1.2. VY (VK-1) 3aganue 9 HE 3a4TCHO
NI.YK-1.3. B (YK-1)
. YK-1.4. 3 (TIK-3)
WJ.IIK-3.1. VY (IIK-3)
WJI.ITK-3.2. B (TTIK-3)
WJI.ITK-3.3.
NJI.ITIK-3.4.
WJI.ITIK-3.5.
N.IIK-3.6.
BrruucnurenbHas VK-1 NA.VK-1.1. 3 (YK-1) Hucmyt 2 3a4TeHO/
CeMaHTHKa IK-3 NIA.VK-1.2. VY (YK-1) HE 3a4TEHO
NI.YK-1.3. B (YK-1)
NA.YK-1.4. 3 (TIK-3) IIpaxTuuecko 3a4TeHo/
NA.IIK-3.1. V (IIK-3) e 3a1aHue 4 HE 3a4TEHO
WJ.IIK-3.2. B (TIK-3)
WJI.ITK-3.3.
NJI.IIK-3.4.
WJI.IIK-3.5.
WJI.ITK-3.6.
OTBETHI HA BOTPOCHI YK-1 NA.YK-1.1. 3 (VK-1) [IpakTruecko 3a4TeHO/
IK-3 NJ.VK-1.2. VY (VK-1) € 3aJaHue 5 HE 3aUTEHO
HUI.YK-1.3. B (YK-1)
. YK-1.4. 3 (TIK-3) 3a4TeHO/
NJIIK-3.1. V (IIK-3) HE 3a4TEHO
WJ.IIK-3.2. B (TIK-3)
WJ.IIK-3.3.
WJ.ITK-3.4.
N.IIK-3.5.
NJIIK-3.6.
MamHHBIH ~— TIepeBO YVK-1 NIA.VK-1.1. 3 (VK-1) KonrtponsHoe 3a4TeHO/
(MIT) IK-3 NIA.YK-1.2. VY (YK-1) 3amanue 10 HE 3a4TEHO
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HaumeHoBaHue TeMbI Kon HNuaukaropbl Konw1 3YB (B DopMbI PesyabTartsl
(pa3nesa) KOMIIETEHIl | KOMIIEeTEeHIUH €OO0TB. ¢ Tadu. 1) TeKylIero TeKyuero
HH KOHTPOJIsI KOHTPOJIsI
M. YK-1.3. B (YK-1)
NIA.YK-1.4. 3 (IIK-3)
NA.IIK-3.1. V (IIK-3)
NI.IIK-3.2. B (IIK-3)
WI.IIK-3.3.
N.IIK-3.4.
NA.IIK-3.5.
NA.TIK-3.6.
Tabauna 2
Kpurtepun oueHnBanus
DopMBbI TeKyLIEro Kpurepuu ouennBanus
KOHTPOJISA
YCIEeBAeMOCTH

OTBET OTCYTCTBYET WJIM SIBISCTCS OMHOCIOXKHBIM, WIIH COICPIKUT CYIIECTBCHHbBIC
OLIMOKH — HE 3a4TEHO

MarmctpaHt B OTBETaxX JEMOHCTPUPYET 3HAHHE BCEX TEOPETHUYECKHUX MOJIOKEHHIA,
(pa3BepHYTO) OTBEYAET HA BCE MOCTaBIEHHBIE BOMPOCHI, MpeaaraeT 060CHOBaHUS
Ipu OTBETEC Ha BCC WM 60J'IBI_HI/IHCTBO TOCTABJICHHBIX BOIIPOCOB; HCCYHICCTBCHHBIC
OIMOKK HE CHIDKAIOT KaYeCTBO OTBETAa — 3a4TCHO

Ompoc

INaccuBHOCTB, y4acTHe Oe€3 MPEACTABICHHS apryMCHTOB U OOOCHOBAHHS TOYKHU
3peHus, HeC(HOPMHUPOBAHHOCTH HABBIKOB MPOPECCHOHAIBLHON KOMMYHHUKAIIUH B
TpyIle — HE 3a4TE€HO

IIpencrapieHre apryMEHTHPOBAHHOW HAy4YHOH MO3HMIMH, OOOCHOBAHUE TOYKHU
3peHHs B IUCIYTE, NEMOHCTPAIHs HABHIKOB MPO(ECCHOHATHHON KOMMYHHUKALINU B
rpynne — 3a4TeHO

Hucnyt

MarvCTPaHT BBINONHAECT 3aJaHME YACTUYHO WIH C CYIIECTBEHHBIMH HEI0YETaMU
(HEKOpPEKTHO CGOPMYIMPOBAH HCCIIEAOBATEIBCKAN BOMPOC, HE OIPEAEICHbI
OCHOBHBIE areHTbI, HEKOPPEKTHO BBIOPAHBI METOABI MCCIEIOBaHUs, TpeOOBaHUA K
COZIEPXKAHUIO, CTPYKTYpE, JIOTHUKE, apTyMEHTAINU, 0(OPMIICHUIO HE BBIIIOIHEHBI) —
IIpakTrueckoe 3ananue HE 3a4YTEHO,

INOJIHOC U TIPABUJIBHOC BBINOJIHEHUE 3aJaHUsI B COOTBETCTBUHM C TpGGOBaHI/IHMI/I K
COZIEP)KAHUIO, CTPYKTYpE, JIOTHKE, apryMEHTallH, O(QOPMIICHHIO C BO3MOXHBIM
HEOOJIBIIUM  KOJIMYECTBOM IOTpPEIIHOCTEH (HampuMep, IJIOXO BBIACpP)KaHHAS
CTPYKTypa TEKCTa, HeJIOCTaTOYHAs apTyMEHTAlMs OTAEIbHBIX TE3UCOB) — 3aUTEHO

MarucTpaHT BBINOJHIET 3aJaHHE YACTHYHO WIH C CYIIECTBEHHBIMHM HEJOYEeTaMHU
(HEKOPPEKTHO C(OPMYIUPOBAH HCCIIEAOBATEIbCKUI BONPOC, HE OIpPEAEICHBI
OCHOBHBIE are¢HTbI, HEKOPPEKTHO BBHIOPAHBI METOMBI MCCIIEAOBAHUS, TPEOOBAHMS K
COZIEPXKAHUIO, CTPYKTYpE, JIOTHUKE, apTyMEHTAINH, 0(OPMIICHHIO HE BBIIOIHEHBI) —
KonTponbHoe 3ananne HE 3a4TeHO,

MIOJIHOE ¥ TIPAaBWJILHOE BBINOJHEHHE 33a/laHHSl B COOTBETCTBHUHU C TPeOOBAHMSAMH K
COZIEPXKAHUIO, CTPYKTYpE, JIOTHKE, apryMeHTaluH, O(GOPMIICHHIO C BO3MOXKHBIM
HeOOJBPIIMM  KOJIMYECTBOM IOTPEITHOCTEH (HampuMep, IUIOXO BbIIep)KaHHAs
CTPYKTypa TEKCTa, HeIOCTATOYHAs apTyMEHTAINs OTAEIHHBIX TE3UCOB) — 3aUTCHO

2. KoHTpoJsibHBIE 32]aHUA JJIA TeKyllel aTTecTalun

MarepuaJibl OXIpOCOB, JMCIYTOB, IPAKTHYECKHUX 3a1aHUM:

Tema 1. Beenenue.

Ormpoc 1.

1. Kakue OCHOBHBIE HHCTPYMEHTHl M NPWIOXKEHUS HCIOJIB3YIOTCS Tpu 00paboTKe
€CTECTBEHHOTIO s13bIKa?

2. Vcropus pa3BUTHS METOAOB 0OpaOOTKU €CTECTBEHHOTO s13bIKa?

ucoyr 1.
Kak TexHoornu 00paboTKH €CTECTBEHHOTO S3bIKa MCHSFOT TIOBCETHEBHYIO KH3HB JIIO/ICH.
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Tema 2. Mopdosiornueckuii anajams.

KonTponbHoe 3ananue 1.

Tpu cnoBa B CHUCKE UMEIOT OJUHAKOBBIM THUIl CIIOBOM3MEHEHUS, OJHO — OTJIMYAETCA.
OTMeThTE 3TO CII0BO.

1) weno

2) Tabno

3) cBepiio

4) Kaiirno.

KonTponbHOe 3a1aHue 2.

Kakue TtepmMuHbl OTHOCATCS K MoOp(osoruueckoir o0padboTke? Bribeputre HOMepa
MPAaBUJIBHBIX OTBETOB:

1) nemmaru3zanus;

2) TIEMMUHT;

3) CTEeMMUHT;

4) npoKpacTUHAIINS;

5) mapcuHr.

Ormpoc 2.
1. KakoBbI OCHOBHBIE TIOAXO/IbI K MOP(HOJIOTHUECKOMY aHAIU3y?

2. KakoBa 0cHOBHast METOIMKA 0TOOPA JAHHBIX JIsI MOP(OIOTHYECKOTO aHanm3a?
3. KakoBbl OCHOBHBIE HHCTPYMEHTBI MOP(HOJIOTHUECKOTO aHamu3a?

KonTponbHOE 3aganue 3.

OtmeTbTe npaBuiIbHBIN Habop rpammem (B Hotauuu HKPS/mystem) s BbiieneHHOro
CJIOBA B MPEJIOKEHUU:

JIuuno 51 106110 NOKEMOHO8 He 0000PSIIO.

1) S,’xeH,HeOI=BUH,e]T

2) V,HecoB,lIe=HEMPOIIL e/, U3bAB, | -1

3) V,HecoB,ne=en,MmoB,2-1

4) S,My»X,HEOT=1M,E]I.

Tema 3. SI3bIKOBBIE MO/IEJIN.

KonTponbHoe 3a1anue 4.

[TocTpoiiTe OUrpaMMHYIO SI3bIKOBYIO MOJIETb HA OCHOBE KOpITyCa:

<s> Bacs 100Ut MopoxkeHoe </s>

<s> Jlena nmoOUT MauHy </$>

<s> Bacs mo0ut Jleny </s>

<s> ['eopruii ecT MOpokeHOE </5>

<s> Jlena pucyer 0510K0 </s>

<s> ['eopruit moouT Karro </s>

<s> ['eopruii MOOUT CMOTpPETH, Kak JIeHa ecT MopokeHoe </s>

VYhopsagounte TMpenokKeHUs M0 YObIBAaHMIO OILIEHOK BEpOSTHOCTEM Ha OCHOBE
MOCTPOECHHOM SI3BIKOBOW MOZIEIIH.

1. <s> Jlena nmo0OuT MOpoO)KeHOe </s>

2. <s> JleHna pucyeT MajuHy </s>

3. <s> Bacs mo0ut Karro </s>.

KoHTpospHOE 3aanue 5.
[TocTpoiiTe GUrpaMMHYIO SI3BIKOBYIO MOJIENIb HAa OCHOBE KOpITycCa:
<s> Bacst moOut MopoxeHoe </s>
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<s> Jlena moOUT MamuHy </s>

<s> Bacs mo6ut Jleny </s>

<s> ['eopruii ecT MOpOXKEHOE </8$>

<s> Jlena pucyer 0J10K0 </s>

<s> ['eopruii modbut Karro </s>

<s> l'eopruii moOUT CMOTpPETh, Kak JIeHa ecT MopokeHOe </s>

BoluncnuTe neprjiekcHio MOAEIN Ha MPEAIOKEHUN:

<s> [‘eopruii ITOOUT MaIUHY </S>

OOparute BHMMAaHHME, 4YTO JJI BBIYUCICHUS BEPOSTHOCTU IMpeUIOKEeHUs (H,
COOTBETCTBEHHO, IEPIJIEKCHU) HCIOB3YIOTCS BEpOSITHOCTH 4-X Ourpamm (N=4 B dopmyne
BBIYMCIICHUS TIEPIIIEKCHH ).

KontposrsHoe 3a1anue 6.

Ilycts y Hac ecth kopnyc, copepxamuii 10000 npennoxenuii, pasmep cioBaps — 1500
YHUKAJIbHBIX CJIOB (BKJIIOYAs CIICIMATIBbHBIE «CIIOBA» — MapKephl Havalla U KOHIIA MPEAJIOKEHUN ).
Hekoropble 4acTOTBI yHUTPAMM:

em 100

nypuad 1

u 5000

He 3000

Mopurych 50

U Ourpamm:

<s>em 20

em nypuas 0

nypuas u 0

u He 300

HE MOpILyCh 15

MopHIyCh </s> 5.

[Tpumenure crnaxusanue Jlannaca (o=1, craxkuBanue «+1») U1 OLIEHKH BEPOSTHOCTEH
OUrpamMm M OLICHUTE Ha UX OCHOBE BEPOSITHOCTD MPEIOKEHUSI <S> €M JypHaH U HE MOPILYCh </s>

B kadecTBe OTBeTa BBEIUTE HATYpaNbHBIH JIorapu(M OLEHKH BEPOSTHOCTH MPEIOKEHHUS.

Tema 4. AHaJIM3 TOHAJILHOCTH.

[TpakTryeckoe 3aianue 1

Peanusyiite ananu3arop TOHAJIBHOCTH OAHMM H3 CrHocoOOB. JlaHHBIE — aHIIMHCKHE
TIPEIOKEHNI 13 0T3BIBOB 0 (prutbmax u3 Stanford Sentiment Treebank (3 maracera B3sITI TOIBKO
LeNble MPEeJIOKEHUs; S-ypoBHEBash pa3MeTKa IpHUBeleHa K TPEXypOBHEBOM — HETaTHBHBIM,
HEUTpaJbHBIN, MMO3UTHUBHBIN). BBl MOXKeTe MCIOIB30BaTh MOIX0 HA OCHOBE CJIOBAaps TOHAJILHO
OKpaIlIeHHBIX cloB (Hampumep, SentiWords) nian oOyuuTh KiIacCH(PHUKATOp HAa TPEHHUPOBOUHBIX
naHHbIX. BBl MOXeTe MCHoib30BaTh TPEHUPOBOYHBIE JTaHHBIE U B MEPBOM CJIy4yae — 4YTOOBI
no700paTh MOPOTU Ui KiIacCU(PHUKALUU MPEUIOKeHUH Ha OCHOBE BecoB ciioBapsi. [loctpoiite
Marpuily omnbok (confusion matrix) Ha TectoBoM Habope. OueHuTe MpaBUIBHOCTH (accuracy,
JI0J1s1 TIPABUIIBHO KJIACCU(HUIIMPOBAHHBIX MPEUIOKEHHI) Ki1accu(pHrKaropa Ha TECTOBOM Habope.
[Ipoananu3upyiiTe HEBEpHO KIaCCU(PUIMPOBAHHBIE TPEUIOKEHUS, ClIeTalTe MPEIIOI0KEHHS O
MPUYMHAX HEBEPHOU Ki1acCU(UKALUU, TPEUIOKUTE YITyUILICHHUS.

Tema 5. CHHTaKCHYeCKHUIH aHAJIM3.

KoHTponbHOE 3a1aHue 7.

Bribepure npaBuiibHBINA pa300p Ha COCTABIISIOMINE MPEITI0KEHUS:

Cosemnuk eybepramopa Yykomckoeo asmonomnozo okpyea Pomana Abpamosuua Poman
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Konun nobeoun na noemopmwix evibopax enaswvi aomunucmpayuu Yaynckoeo pationa

1. [[[CoBetHuk [[ryOepHaropa [UykoTckoro [aBroHOMHOTo oOKpyral]] [Pomana
AobpamoBuual]] [Poman Konun]] [moGeaw [Ha [MOBTOPHBIX [BbIOOpaX [IaBbl [aAMUHUCTpAITUN
[Haynckoro pattona]]]]]]]]

2. [[[CoBernuk [[ryOepHaropa [UykoTckoro [aBTroHOMHOro okpyral]] [Pomana
Aobpamouua]]] [Poman Korma]] [[[mobeny Ha] [TOBTOPHBIX [BRIOOpaxX [IIaBbI [aIMUHUCTPAIIUU
[Haynckoro paiional]]]]]]]

3. [[[[[CoBeTHHK TryOepHaropa] [UykoTckoro [aBTOoHOMHOrO oOKpyra]]] [Pomana
AobpamoBuua]] [Poman Konun]] [mobenun [Ha [[MOBTOpHBIX BBIOOpaXx] [IaBbl [aAMUHUCTpAITUN
[Haynckoro pational]]]]]]

4, [[[CoBeTtnuk [[ryOepnaropa [UykoTckoro [aBToHOMHOro oOkpyral]] [Pomana
Aobpamouual]]] [[Poman Konna] mobenwin|] [Ha [[TOBTOPHBIX BBIOOpaX ] [TVIaBhI [aAMHHHCTPAIIUN
[Haynckoro paiional]]]]]

S. [[[CoBernuk [[ryOepnaropa Yykorckoro| [[aBTOHOMHOrO oOKpyra] [Pomana
AopamoBuual]]] [Poman Konun]] [moOenun [Ha [TOBTOPHBIX [BBIOOpaXx [IIaBbl [aAMUHUACTPAIIUN

[Haynckoro paitonal]]]]]]]

KonTpoabHOEe 3aanne 8.
Br10epuTe npaBuiibHBIN pa300p MPEII0KEHHS B TEPMHUHAX 3aBUCHMOCTEIH:

0 root 1 AxtuBHO 2 obcyxkaaercs 3 poib 4 Haiiel 5 crpaHbl 6 B 7 COBpeMEHHOM 8 OBICTPO
9 mensromemest 10 mupe, 11 npoxomsiem 12 yepes 13 nepenomusiii 14 srar.

B npuBeaeHHBIX HU)KE BapuaHTax pa3bopa Kakias rmapa — 3aBUCHMOCTh (X0351H, CIyra),
3HAKH TMPENUHAHUSA HE YUYUTHIBAIOTCS, UCIIONB3YETCS TPAIUIIMOHHBIN TIOIXO0 MPH YCTAHOBICHHH
3aBUCHMOCTEH C y4acTheM IpeyioroB (He kak B universal dependencies).

1. 0,3)(3,2) (2, 1) (3, 5) (5, 4) (3, 6) (6, 10) (10, 7) (10, 9) (9, 8) (10, 11) (11, 12) (12,
14) (14, 13)

2. (0,2)(2,1)(2,3)(3,5) (5,4) (3, 6) (6, 10) (10, 7) (10, 9) (9, 8) (10, 11) (11, 12) (12, 14)
(14, 13)
3. (0,2)(2,1)(2,3) (3,5) (5,4) (5, 6) (6, 10) (10, 7) (10, 9) (9, 8) (10, 11) (11, 12) (12, 14)
(14, 13)
4. 0,2)(2,1)(2,3)(3,5) (5. 4) (3, 6) (6, 7) (7, 8) (8,9) (9, 10) (10, 11) (11, 12) (12, 14)
(14, 13)

5. (0,2)(2,3)(3,5) (5,4) (3, 6) (6, 10) (10, 7) (10, 9) (2, 8) (10, 11) (11, T) (11, 12) (12,

14) (14, 13)

[TpakTrueckoe 3a1anue 2
IToctpotite nepeBbs 3aBucumoctert st 2000 mpepioxenuii «Boiiabl 1 Mupa» u «bparbes
KapamazoBbix» ¢ moMormpto Oubnuoreku Stanza.

OrneHnTe MPOU3BOAUTEILHOCTD OMOIMOTEKU (TIPEITIOKEHUS/C).

[TpoBeauTe pydHyIO OlIEHKY KauecTBa pa3bopa Ha ciydaiiHbix 20 npemioxenusx (mo 10
W3 KaXJI0W KHUTH).

[TocuuTaiiTe cpeqHIO0 MTyOUHY IepeBa pa3dopa s Kaxaoro u3 pomanoB. [locunraiite
KOPPEJSLUI0 MEXy JUIMHOM MpeniokKeHNs B clIoBaX M IIYOMHOM JiepeBa pa3dopa. Onenure Ha
HECKOJIBKHX TPUMEpPax, HACKOIbKO TIIyOMHA JepeBa COOTBETCTBYET CyOBEKTHBHOW CIOXHOCTH
TTOHMUMAHHUS TTPEITIOKCHHS.

Tema 6. U3B1euenne nangopmManum.

[IpakTruyeckoe 3ananue 3

[IpumenuTe ¥ OIICHWTE MOIYIb W3BICUCHHUS HWMEHOBAaHHBIX CymIHocTedl Natasha
(https://github.com/natasha/natasha). Jos TECTUPOBAHUS UCIIOJIb3YHTE TEKCT u
COOTBETCTBYIOIIYIO pa3MeTKy. TecTOBBIC JaHHBIC COJIEPIKAT TOIBKO pazMeTky mis ironeit (PER) u
opranuzaiuii (ORG). Paccunraiite F1 s xaxkaoro tumna cymHocteit u obmiee 3nauenue F1.
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Tema 7. ABTOMaTH4ecKkoe pedpeprupoBaHue.
KonTtposnbHoe 3aanue 9.

[Tycth y Hac ecTh ABa «pedepara-oopasma:
1: xapm Jieny Jient uryka ca3at

2: Jieln Kapi Jielll ca3aH IJI0TBa

VYnopspounte «pedepars» HUKe 1o yosiBanuio 3HaueHuss ROUGE-2.
1) nem kapr seny ca3aH IIOTBA

2) naoTBa ca3aH Jelll KapIl ca3aH

3) mryka ca3aH Kapi Jielll ca3aH

4) xapn Kapach JIelll OKYHb JIell

5) mryka ca3as Jiell Kapil ca3aH

Tema 8. BoruncanTeapHasi ceMaHTHKA.
HUCIIYT 2.
Bo3MoXHBIE HEraTMBHBIC IIOCIEACTBUS HCIIOIB30BaHUS OONBIIMX MPeao0ydeHHBIX
MOZEJIEN JJIsl TEHEPALIMU TEKCTA.

[TpakTrueckoe 3ajanue 4

Peanusyiite reneparop romopa mo motuBaMm paboTel Alessandro Valitutti et al. “Let
Everything Turn Well in Your Wife”: Generation of Adult Humor Using Lexical Constraints, 2013.
Ha BXome reHepatopa — HOBOCTHOW 3aroJIOBOK, B KOTOPOM HAaJ0 3aMEHHTh OJHO CIIOBO.
[Ipensaraemelii aIropuTM™:

1. TlpoBenute pa3dop MpeUIOKEHUs ¢ TOMompl0 Oubnmuoreku Stanza. Ha ocHoBe
pe3yabTaToOB pa3dbopa BbIOEpeTe CII0BO-KaHAMIAT HA 3aMEHY.

2. Haiinute antonum 1 cioBa B WordNet (ucmonb3yiite uHTepdeiic Ombmuoreku
NLTK).

3. Ecnu aHTOHUM He Halescs, TO HalUTe HECKOIBKO CJIOB, OJIM3KUX MO 3ByYAHUIO WUIIH
pudMy ¢ nomouibro datamuse api.

4. Tlonyuute BekTopa fasttext Uit HAaUATBHOTO CIIOBA M BapHAHTOB 3aMeHbl. Cpeau ATHX
CIIOB HaliZIUTE CaMOoe JJAJIEKOe MO0 KOCHHYCHOMY PAacCTOSHUIO.

Onenute 20 momudukanuii mo mkane ot 0 (coBceM He CMEIIHO) 0 3 (0YeHb CMEITHO),
MIPUBEIUTE CPEIHIOIO OIICHKY.

Tema 9. OTBeTHI Ha BONIPOCHI.

IIpakTryeckoe 3aganue 5

OOGyunte Monenb JUIs BBIJENCHHUsSI OTBETa Ha BOIPOC U3 naparpada Ha TPEHUPOBOUHOM
YaCTH PyCCKOS3BIUHBIX JaHHBIX TyDi QA. OneHuTe KauecTBO MOJIENH Ha JaHHBIX JJIST HACTPOUKHU
(development set, EM/F1). [Ipoananusupyiite ciydau, ¢ KOTOPIMH MOJEJb CIPABHIIACh XYyXKe
Bcero. Caenanre MpeArnonokeHue, B YeM CII0KHOCTh 3TUX CIIY4aeB.

Tema 10. Mammuublii nepeson (MII).
Kourpoabnoe 3amanue 10

Jns dpazbr
Call me what instrument you will, though you can fret me, you cannot play upon me.

Ectp nBa 00pa3noBbIX mepeBoaa (Il MPOCTOTHI 3HAKM IpENUHAHWS B oOpaslax H
BapHaHTax IepeBOA yNaJICHbI):

® Hazoeume MEeHA KaKum yZOdHO UHCMPYMEHMOM 6bl XOMb U MOIHCEME MEH mep3amb HO
uzcpanmb Ha MHe He Moaiceme
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® 00bsBUmME MEHs KaKUM yZOdHO UHCMPYMEHMOM 6bl ModHceme paccmpounmvp MeHA HO
uzcpanib Ha MHe€ Helb34

VYnopsiiounte BapuaHTHl nepeBona Hmwxke nmo yosiBaHuio BLEU-2 (MeTpuka Ha OCHOBE
yHurpamm u Ourpamm). I[lomuute, uyto cranmaptHas wmerpuka BLEU He mnpenmonaraer
JIEMMaTn3aluio TEKCTOB.

® 10360HU MHe HA KAKOM UHCmpYMeHme 6bl byoeme X0oms 6bl Moxceme OecnoKoumvCsl
MeHs HO 8bl He Modiceme uzpams Ha MHe

® Ha308UmMe MHe KaKOU UHCMPYMEHM 8bl XOmume XOoms Modceme MeHsi 6eCnoKOUms Ho
8bl He Modiceme uzpams Ha MeHs

® 110360HU MHe KAKOU UHCMPYMeHm mbl 6y0eulb Xoms Mol MONCeUlb MEeHsL 60IHOBAMb HO
Mol He MOJCeUlb Upams Ha MeHs

® Ha308UMe MeHs KaKol UHCIPYMEHM 8bl OyOeme XOm s 8bl MOJceme pazopartcamy MeHs.
8ce dice 8bl He Modceme uzspams Ha MeHs

® cuumaii MeHs yem mebe Y200HO mbl MONHCEULb MYUUMb MEHsL HO He USPamb MHOIO

® HA308U MEHS KAKUM Y20OHO UHCMPYMEHMOM Mbl MONCEUb MEHs pAcCmMpOoums HO He
uepamuv Ha MHe.

3 [Moka3aTe/iu, KPUTEPHUH U OLleHUBAHUE KOMIIETEHIIN U HHIUKATOPOB UX JOCTHKEHUS B
npoiecce MPOMeKYTOYHOH aTTeCTAIHH

dopmMa MPOMEKYTOUHOI ATTECTAIMH — 3a4eT ¢ OLEHKOM, BHICTABIISICMbIIl HA OCHOBE
2-X MMUCbMEHHBIX PaboT (3cce).

[lepen 3aueToM ¢ OICHKON MPOBOAMTCS KOHCYJbTAIlUsl, HA KOTOPOW IPEIoiaBareib
OTBEYAeT Ha BOIPOCHI MAarUCTPAHTOB.

B pesynbrare mpoMeXyTOYHOTO KOHTPOJIS 3HAHWW CTYICHTHI IOJIYYAIOT OIICHKY IIO
JTUCIIUILTAHE.

Tabmuma 3
Iloxka3aTesin, KpUTEPUM M OLIECHUBAHHNE KOMIETEHI[HIT 1 HHIMKATOPOB HUX I0CTHKEHUSI
B Mpolecce MPOMEKYTOYHOH aTTeCTAllNU

®opma Konnbt HUnaukaropsr | Koasl 3YB (B Kputepuu oueHnBanust Onenka
HpOMe)KyTO‘IHOi/'I KOMIIETCH KOMHeTeHllﬂf/i COOTBETCTBHHU C
aTTecTAIMU/BH/L i (6 cooms. ¢ Ta6mureii 1)
MPOMEKY TOUHOI Tabnuyeri 1)
aTTeCTAIMH
3a4eT ¢ OIEeHKOM/ YK-1 NO.VK-1.1. 3 (YK-1) Occe COOTBETCTBYET | 3auTeHO,
ITuceMennas TIK-3 NJ.YK-1.2. Y (YK-1) CIICAYIOIINM TPEOOBAHUSIM: OTINYHO
pabora (3cce) UA.YK-1.3. B (VK-1) chopMynHpOBaH
NJI.YK-1.4. 3 (TIK-3) HCCIIEIOBATENBCKUI  BOTIPOC,
NATIK-3.1. VY (TITIK-3) KOPPEKTHO BBIOPAHBI METOJIBI
N .TIK-3.2. B (TTK-3) U coOpaHbl JaHHbIE, TeMa
WJI.I1IK-3.3. packpbITa, COOJTIOICHBI
NA.IIK-3.4. CTPYKTypa U HAy4HbIH CTHUJIb,
WNA.IIK-3.5. c(OpMyIHPOBaHBl  BBIBOJHI,
WNA.IIK-3.6. aprymeHTanust yOenurenbHa,
MIPaBUIILHO odopmien
6ubmrorpaduueckuii armnapar
u T.X., MarucTpaHT
JIEMOHCTPHPYET:
rimy6okoe YCBOGHHE
MIPOrpaMMHOT0 Marepuara,
M3JI0KEHNE ero
HCUEPIBIBAOLIE,
MIOCJIEA0BATENBHO, YETKO,
yMeHHe JenaTh
000CHOBAHHBIE BBIBOJIBL,
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®opma
NPOMEKYTOYHOM
aTTecTalMH/BUJ
NPOMEKYTOYHOI
aTTecTalluu

Koanl
KOMIIeTeH
107071

HNuaukaropbl
KOMIIeTeHI Uil
(6 cooms. ¢
Tabnuyeri 1)

Koabt 3YB (B
COOTBETCTBHUH C
Tabmuueii 1)

Kpurtepnu onennBanns

OneHka

co0JIto/IeHre HOPM YCTHOH U
NMHUCbMEHHON  JIUTEpaTypHOU
peun/

Occe YCIICIITHO
MIPECTaBIICHO Ha 3aIINTE.

Maructpant aeT
NIpaBUJIbHBIN OTBET Ha
TEOPETUYECKUIl BONPOC, IpHU
YCIOBHH, 4YTO  OTHAENbHEIE
HETOYHOCTH, IOMYyCKaeMble B
XO0Zle OTBETa, HHUKaK He
CHI)KAIOT OOIIEero KadecTBa
OTBETA. Hns OTBETa
XapaKTepHO:

. rTy0OOKOe  YCBOCHHE
MIPOTPaMMHOTO MaTepHaIa,

. U3JI0KECHUE ero
HCYePIIBIBAOIIIE,
MOCTIeIOBATENBEHO, YETKO,

. yMCHHE JIeNaTh
000CHOBAaHHBIE BEIBOJILI,

. coOJoieHHe  HOPM
YCTHOM U MMACbMEHHOM
JIUTEPAaTypHOU PEUH.

B oacce He coOmomeHsbl
HEKOTOphIe TpeboBaHMA K
pabore: BO3MOXHO
HECOOIOJICHUH OJIHOTO-I[BYX
TpeOOBaHUM U JOMYyLICHUH
HEKOTOPBIX HETOYHOCTEH,
MarucTPaHT JEMOHCTPHUPYET:

TBEpJI0C 3HAHHE MaTepuaia

Kypca,

MOCJIEI0BATENLHOE
U3JIOKEHUE MaTepuaa,

3HaHHE TEOPETHYECKUX
HOJIOKEHU I 0e3
000CHOBaHHOU ux
apryMeHTaIH,

co0JIo/IeHre HOPM YCTHOH U
MUCbMEHHOW  JIUTEpaTypHOU
peuwy;

Occe YCIIEIIHO
TIPECTABICHO Ha 3alINTE.

MarucrpaHT BEPHO
OTBeuaer Ha BOIIPOC,

yKa3aHHBI B Owmmere, mpu
YCIIOBHH, YTO OTBET Ha BOIIPOC
XapaKTepu3yeTcs
OTCYTCTBHEM CEPbE3HBIX,
3HAYMMBIX HETOYHOCTEH, MpH
CIIEAYIOMINX
XapaKTepUCTHKAX OTBETA!

. TBEpAOE 3HaHUE
MaTepuaina Kypca,

. MOCJIEI0BATENLHOE
M3JI0KEHHE MaTepHana,

3auTeHo,
XOPOIIIO
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®opma Koanr HWuankaropsr | Kogsl 3YB (B Kputepuu ouennBanus Onenka
NPOMEKY TOUHOIH KOMIIeTeH | KOMIEeTeHUHUii | COOTBETCTBHH C
aTTrecTalMu/BUI umii (6 cooms. ¢ Tabmuueii 1)
NPOMEKY TOUHOI Tabnuyeri 1)
aTTecTaluu
. 3HaHUE
TEOPETUYECKUX  IOJIOKEHUN
6e3 000CHOBaHHOU ux
apryMEHTallNH,
. coOmonaeHne  HOPM
YCTHOH u MIUCBMEHHOU
JUTEPATYpHOU peUn.
Occe COIIEPXKHUT | 3a4TeHO,
CYILIECTBEHHBIE OIUIOMIHOCTH: | YIOBJIETBOPH
HapylIEHO cpa3y HECKOIBKO | TEJIBHO

TpeOGOoBaHUIH, HaIpumep,
BBIBOJIbI IIJIOXO OOOCHOBAHBI,
eCTh (HhaKTHUYCCKUE OIIHOKH,

MarucTpaHT TMpU  3alUTe
JIEMOHCTPHUPYET:
3HaHUE OCHOBHOTO

MaTepuana, HO BIAJCHUE UM
HE B TIOJIHOM 00BEME,

JIONYIEHNE CYIECTBEHHBIX
HETOYHOCTEH, HENO0CTaTOYHO
TIPaBIIIBHBIX (POPMYITHPOBOK,

JIOTTyIIIEHHUE HapyleHUs
JIOTUYECKOU
HOCJIEI0BATENILHOCTU B
U3JI0KEHUH MaTepuaia,

HaJIMuue HapylIEHUH HOPM
JUTEPATypHOH  yCTHOM U
MUCbMEHHOU PEYH.

Occe  MpencTaBIeHO  Ha
3alIuTe.

MaructpaHt mNpeacTaBIseT
MIPABUIIbHBII OTBET Ha
TEOPETUYECKUIL BOIIPOC,
yKa3aHHBIl B Ouiere, npu
YCIIOBHH, YTO OTBET Ha BOIIPOC

XapaKTepu3yeTcs
3HAYUTEIbHBIMU
HETOYHOCTSIMH, npu
CIIEAYIOMINX rapameTpax
OTBETa:

. 3HaHHE  OCHOBHOTO

MaTepuaia, HO BIIAJICHHE UM
HE B II0JIHOM 00BbeME,

. JIOIYIIIEHHE
CyH_[eCTBeHHBIX HeTO‘IHOCTeﬁ,

HEJOCTaTOYHO  IIPaBUJIbHBIX
(hOopMyITHPOBOK,

. JIOIyLICHHE
HApYILICHUS JIOTHYECKOM
IIOCJIEJOBATEIbHOCTH B
U3JI0KEHUU MaTepHaa,

. HaJIM4Me HapyIIeHUH

HOPM JIUTEpaTypHOH yCTHOU U
MUCbMEHHOU peyH.
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®opma Koanr HWuankaropsr | Kogsl 3YB (B Kputepuu ouennBanus Onenka

NPOMEKY TOUHOT KOMIIETEeH | KOMIETeHIMd | COOTBETCTBHH C
aTTrecTalMu/BUI umii (6 cooms. ¢ Tabmuueii 1)
NPOMEKY TOUHOI Tabnuyeri 1)

aTTecTaluu

ITpenctaBnenHoe 3cce He | He 3auteHo,
OTBEYaeT MPEIbSIBISEMBIM | HE
TpeGOBaHUIM (ytubo HE | YAOBIETBOpHU
MIPEAOCTaBICHHE 3CCE); MMEET | TEIBHO

MECTO:

HE3HAHHUC 3HAYUTEIHHON
4acTu MIPOTPaMMHOTO
MaTepuana,

HaJp4ue CYIIIECTBEHHBIX
OUIMOOK B  ONpEJNENICHUSX,
(opMyIHpOBKax, MOHUMAaHHUU
TEOPETUUECKUX MOJI0KEHUI;

6eccUCTEMHOCTh ITPU OTBETE
Ha I0CTaBJICHHBIN BOIIPOC,

OTCYTCTBHUE B OTBETE

JIOTHYECKHU KOPPEKTHOTO
aHaau3a, apryMeHTaI|H,
KIlaccu()UKaIUH,

HaJIM4YKe HApYIIEHUH HOPM
YCTHOM u MUCBMEHHOU
JIUTEPaTypHOU PEUH.

MaructpaHT mpencTaBIsIeT

OTBET Ha BOIIPOC,
XapaKTepU3yOLIUICS
HaJIHYHUCM CYIIECTBEHHBIX

omMOOK B  OMNpeNeNeHUsX,
(bopMyITMpOBKax, MOHUMaHUH
TEOPETUYECKUX  IOJOKECHUI,

CBUJETENBCTBYIOIIHIMA 0
HEKOMIIETCHTHOCTH
MarucTpaHTa, pu
CIEAYIOIINX rnapamMeTpax
OTBETA:

. HE3HaHHUE
3HAYUTEJILHOMN YacTH
MIPOrpaMMHOI'0 MaTepuaa,

. HaJn4uue
CYIIECTBEHHBIX OIMUOOK B
ONpeJeNIeHUsIX,

(hopMyIHpPOBKaX, TOHUMAHUU
TEOPETUYECKUX MOJIOKEHUH;

. 6eccHCTEMHOCTD TIPH
OTBETC Ha IOCTABJICHHBII
BOIIPOC,

. OTCYTCTBHE B OTBETE
JIOTHYECKHU KOPPEKTHOTO
aHanusa, apryMEHTalllH,
KIIaccu(UKaIu,

HaJIM4Me HapyIIEHUH HOpM
YCTHOM u MUCbMEHHOI
JIUTEPATYPHOU PEUH.

Pe3ynbrarhl ciauun npoMexyTOYHOM aTTecTalliy MO HAMPaBIEHUSM MOATOTOBKUA YPOBHS
MarucTpaTypsl OIIEHHUBAIOTCS MO CTOOAJUILHON CUCTEME OLIEHKH B COOTBETCTBHHU C [looxkeHnem
0o (opMax, NMEPUOTUYHOCTH M TOPSAJKE OPraHU3alMU U TPOBEIEHHUS TEKYIEro KOHTPOJII
YCIIEBAaEMOCTH W TPOMEXYTOUYHOU arrecranuu oOywaromuxcsi B AHOOBO «EYCIIo»
CIIEAYIOIIMM 00pa3oM corjlacHO Tabuuie 3a.
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Tabnmua 3a
CucremMa OLeHKHU 3HAHMI 00y4aI0IMXCH

[TaTnbampHas (CTaHOApTHAS) CHCTEMA CrobasibHas CHCTEMa OIEHKH BuHapHas cucteMa OIeHKH
5 (oTM4HO) 100-81 3a4TCHO
4 (xoporio) 80-61
3 (YIOBICTBOPHUTEIHHO) 60-41
2 (HEyIOBJICTBOPHUTEIHHO) 40 u MeHee HE 3a4TEHO

Pe3ynbrarbl pPOMEXKYTOUHOIO KOHTPOJIS IO JUCIUIUIMHE, BBIPAKEHHBIE B OIICHKAX
«3aUTEHO, YIOBIIETBOPUTEIBHOY», «3aUTEHO, XOPOILO», «3aYTEHO, OTIUYHO», IOKA3bIBAIOT
YpOBEHBb CPOPMUPOBAHHOCTH Y 00YJAIOIIETOCS KOMITETEHITUH 110 AUCIUIIMHE B COOTBETCTBUHU C
KapTaMi KOMIIETEHIIUN OCHOBHOW MpoecCcuoHaIbHOM 00pa3oBaTeNIbHOM MPOrpaMMbl BBICIIETO
o0Opa3oBaHMs — TMPOTPAMMbl MAarucTpaTypbl «My3elWHbIE HCCICOBaHUS W KypaTOpPCKUE
CTpaTerun» Mo HampaBieHHo mnoarotoBku 51.04.04 Myzeonoruss u oxpaHa OOBEKTOB
KYJIBTYPHOTO Y IPUPOTHOTO HACIICUSA.

Pe3ynbpTaThl MpoMEKyTOUYHOTO KOHTPOJIS O JUCIUILIMHE, BBIPAXKEHHBIE B OLIEHKAX «HE
3aYTEHO, HEYJOBJIETBOPUTEILHO», IOKA3bIBAIOT HEC(HOPMHUPOBAHHOCTL Y OO0yYaromerocs
KOMIIETCHIIMI [0 JWCHMUIUIMHE B COOTBETCTBHUM C KapTaMd KOMIIETCHIIMH OCHOBHOM
npodeccnoHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl  BBICIIETO OOpa30BaHHMS — MPOTPaAMMBbI
Maructparypsl «My3elHble HCCIEAOBaHUS W KypaTOPCKHE CTPATETUW» MO HaIpPaBJICHHUIO
noarotoBku 51.04.04 My3zeonorust 1 oxpaHa 00bEKTOB KYJIbTYPHOTO U IPUPOTHOTO HACTIEAUS.

4 33[{3]—[1/[5[ K HpOMe)KyTO'lHOﬁ aTrecranum

YK-1 Cnoco6en ocymecTBJsITb KPUTHYECKUI aHAJM3 NPOOJEMHBIX CHTyaluii Ha
OCHOBE CHCTEMHOI0 MOIX0/1a, BLIPA0ATHIBATH CTPATETHIO AeHCTBHI

B pamkax evibpannoii memvl mazucmpanmy HeoOX00UMO NOKA3AMb HAIUYUE 3HAHUU U
VMeHUs NPUMEHAMb PA3TUYHBLE MEMOOON02UU U MEMOOUKU CUCIEMHO20 U KPUMUYECKO20 aHAIU3A
NPOONEeMHbIX — CUMYAyull, peuleHue KOMOPbIX B03MONCHO NO  Cpeocmeam NpUMeHeHUs
UHCMPYMEHMO8 00pAbOMKU eCmecmeeHHO20 sA3bIKA, OJisl 4e20 HeoOX0O0UMO CMOOeIuposams
CUmyayuro, 603MONCHYI0 8 NPOGhecCUOHANbHOU OesimeNbHOCMU, chopmyIuposams, 060CHO8AMb U
pewums  3a0auu, KOmopvle XapakmepHsl Ol OAHHOU cumyayuu, no  Ccpeocmeam
COOMBEMCmMEYIOUUX UHCMPYMEHMO8 00pAOOMKU eCMecm8enH020 A3bIKA.

Ilepeuennb Tem 1-if nuCbMEeHHOM padoThI (3cce) ¢ ITAJIOHHBIMU OTBETAMM:

1. CpaBHeHuE KayecTBa U MPOU3BOIUTEIBHOCTH MOP(POIOrHUYeCKUX OMOINOTEK TS
PYCCKOTO SI3BIKA.

OTaJIOHHBIN OTBET

Mopdodonornyeckass 00paboTka €CTECTBEHHOTO s3bIKa — 3TO MPOIECC aHaJh3a CIIOB C LEIbIO
OIIpeIeNIeHNUs] X IPaMMaTHUYECKUX XapaKTePUCTUK, TAKUX KaK 4acTh PEUM, POJI, YUCIIO, MaIeXK U
T. 1. Mopdonornueckre OMOIMOTEKN MPEACTABISAIOT COOONH MHCTPYMEHTHI, KOTOPbIE TTOMOTAIOT
aBTOMAaTH3UPOBATh 3TOT MPOILIECC.

Jlnsi cpaBHEHUS] KauyecTBa M IMPOU3BOIUTEIFHOCTH PA3IUYHBIX MOP(QOJOTHUECKUX OMOIHOTEK
HEOOXOIMMO YYHUTHIBATh CIIEAYIOIINE (GaKTOPhI:

* ToyHOCTb: HACKOJIBKO TOYHO OMOIMOTEKa MOXKET ONPEAEIUTh IPaMMaTHYECKIE XapaKTePUCTUKU
CJIOB.

* TlomHOTa: HACKOJIBKO MOJTHO OMOIMOTEKA OXBATHIBAET BCE BO3MOXKHBIE (DOPMBI CIIOB.

* CkopocTh pabOThI: HACKOJIBKO OBICTPO OMOIHOTEKa 00padaThIBAET TEKCT.

* Tlogmepxka pa3MuHbIX (OPMATOB JAHHBIX: MOXET JM OMOIMOTeKa 00pabaTrhiBaTh TEKCTHI B
pas3ubIx popmarax, Takux kak HTML, XML, JSON u np.

* TlpocToTa WCMOJB30BAHUS: HACKOJIBKO JIETKO OWONIMOTEKa WHTETPUPYETCS C JPYyTrUMU
WHCTPYMEHTaMU 00pabOTKHU TEKCTa.

* JlokymMeHTauuss W TNONJEpKKA: HaJIu4yhe IOAPOOHON IOKYMEHTAuu M MOJAEPKKH OT
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pa3pabOTUYNKOB OMOTUOTEKH.

Ha peiHke cymiecTByeT MHOXECTBO MOpP(oIIOrnyecKkrx OMOIMOTEK I PYCCKOTO s3bIKa. Bor
HEKOTOpBIE U3 HUX:

1. Pymorphy2: sto Oubmuorexa Python, koropas HCHONB3yeT CIIOBaph MAJIsi OINpeesICHUs
rpaMMaTHYECKUX XapaKTepUCTHK cioB. OHa 001ajaeT BBHICOKON TOYHOCTHIO M IOJHOTOW, HO
MOXeT OBITh MEJICHHOMH MpH 00paboTke O0IBIINX 00BEMOB JaHHBIX.

2. Mystem: 3T0 KOMMepueckas Onbamoreka, padpadoranHas kommnaHued SHumekc. OHa Takke
UCTONB3YeT CIOBaph JIsi OMpEACTCHUS TPAMMATHYECKUX XapaKTEPUCTHK CJIOB, HO 00JajaeT
0o0J1ee BBICOKOM CKOPOCTBIO PadOTHI.

3. TextBlob: sto Oubmmorexka Python, xotopas mpemoctaBisier mpocToi uHTEepdeiic amsa
o0paboTku TekcToB. OHa BKJIIOYaeT B ce0s MOAYb JiJIsi MOP(GOIOTHYECKOTO aHalln3a, KOTOPBIH
MOXeT OBITh MEeHEee TOYHbIM, YeM Pymorphy?2 umu Mystem, HO Gosiee ObICTPBIM.

4. Spacy: sro emé omgHa Oubamoreka Python mis oOpaOOTKM €CTECTBEHHOTO s3bIKa, KOTOpas
BKJIFOYAaeT B ce0s Mopdonorudeckuii aHaimm3. Spacy o0JaaaeT BBICOKOW CKOPOCTBIO pabOThI U
XOpOIIeH TOYHOCTHIO, a TAKXKE MOAAEPKUBACT pa3IuUHbIe (JOPMAThI TAHHBIX.

5. Stanza: 310 OmOMMOTEKa i OOPaOOTKM €CTECTBEHHOTO $3bIKa HA OCHOBE MAIMHHOTO
o0y4eHwUsi, KOTOpasi MOKET UCIOIb30BaThCs JUIsl MOP(OIOTHUECKOTO aHalu3a. Stanza oOnagaeT
BBICOKOH TOYHOCTBIO, HO MOXKET IMOTPEOOBaTh OOJIbIIE BPeMEHH JUIsl 00yYeHHS MOJICITH.

Boibop kOHKpeTHON OMOTMOTEKM 3aBUCHUT OT KOHKPETHBIX MOTpeOHOCTe mpoekra. Ecmm
TpeOyeTcs BBICOKAsh TOYHOCTh M TIOJHOTA, TO MOXKHO BbIOparh Pymorphy2 wmm Mystem. Eciu
Ba)KHa CKOPOCTh PaboThl, TO MOXKHO paccMoTpeTh TextBlob umm Spacy. Ecnu xe Tpebyercs
rMOKOCTh ¥ BOBMOKHOCTh HACTPOMKH MapaMeTPoB, TO Stanza MOKET ObITh XOPOLIUM BbIOOPOM.

2. CpaBHeHue KayecTBa U MPOU3BOJUTEIBHOCTH OMOIMOTEK aHaJIM3a TOHAJIbHOCTU
U1l PYCCKOTO SI3bIKA.

OTaJOHHBIN OTBET

AHaM3 TOHAJIBHOCTH — 3TO METOJ 0OpabOTKH €CTEeCTBEHHOTO S3bIKa, KOTOPBIA IMO3BOJSIET
OTIpEJeNINTh OTHOULIEHHE aBTOpa K OOBEKTYy WM coObITHIO. OH MCIONBb3yeTcs Ul aHaiau3a
OT3BIBOB KITMEHTOB, HOBOCTHBIX CTaTei, COIMAIBHBIX ME/INA M PYTUX TEKCTOBBIX JTAHHBIX.

Jlis aHanM3a TOHAJIBHOCTH MCIIONB3YIOTCS pa3iMyHble OMOIMOTEKM M WHCTPYMEHTHI, KOTOpbIE
MPEIOCTABISAIOT (DYHKIUHU 7151 0OpabOTKHM TEKCTa, ONPENEeIeHUs] TOHAILHOCTH M BH3YaJIN3alluu
pe3ynbTatoB. B 3TOl cTaThbe MBI pacCCMOTPUM HEKOTOpBIE U3 Hanbosee MOMyIsIpHbIX OMOIUOTEK
aHaJIM3a TOHAJILHOCTH JIJIsl PYCCKOTO SI3bIKA i CPABHUM X TI0 KQUYECTBY U IPOU3BOIUTEIHHOCTH.
1. TextBlob — 310 6MbmMoTeka Python, kotopas mpenocraBiser MpocThlie U yA0OHbIE GYHKIUU
st paboThl ¢ TekcToM. OHa BKITIOYAET B ¢e0st HHCTPYMEHTHI JIJIsl TOKCHU3AINH, JIEMMAaTH3aIHH,
CTEeMMUHTA, ONpENEeNeHUs] JacTell pedH, CHHTaKCHMYeCKOro pa3bopa M aHaiM3a TOHAJIBHOCTH.
TextBlob ucrone3yer MammHHOE 00yYSHHE [UTS OTIPEIEIICHUS] TOHAIBHOCTH Ha OCHOBE CJIOBapS
SMOLUH.

KauectBo: TextBlob mMoxxeT ObITH mone3eH aisi ObICTPOTO M MPOCTOTO aHaIN3a TOHAJIBHOCTH
HeOonpMX 00BEMOB JaHHbIX. OJHAKO ero pes3yabTaTbl MOTYT OBbITh HETOYHBIMH U
CYOBEKTHBHBIMH, OCOOCHHO TSI CIIOKHBIX U HEOTHO3HAYHBIX TEKCTOB.

[TpouzBogurensHocTh: TextBlob paGoraer ObicTpo M 3PPEKTHBHO, HO €r0 CKOPOCTb MOXKET
3aBHCETh OT pa3Mepa JTaHHBIX U CIOKHOCTH 3a1auH.

2. VADER (Valence Aware Dictionary and sEntiment Reasoner) — 3t1o emé onna 6ubiamoreka
Python, paspabGoranHas crenuanbHO ISl aHajdW3a TOHAJIBFHOCTH TEKCTOB Ha AHTIMHCKOM H
pycckoMm si3bikax. OHa OCHOBaHa Ha ClIOBape SMOLMK M MpaBUJIaxX TIPaMMAaTUKH, KOTOpHIE
MO3BOJIAIOT OIpPENEsTh TOHAJbHOCTh Ha YpOBHE CJOB, ¢pa3 u npemnoxkenuit. VADER Ttaxke
YUUTHIBACT KOHTEKCT U MHTEHCUBHOCTh 3MOIIMH, YTO JIeTaeT ero 6osee TOUHBIM M HaJAEKHBIM.
KagectBo: VADER obecnieunBaer Gosiee TouHbIE U OOBEKTUBHBIC pe3yabTarhl, ueMm TextBlob,
Onaromapsi WCIOJB30BAHUIO CIOBAapsl SMOLUMH M TPAaBWI TpaMMaTHKU. OTO [ENAeT ero
HNOIXOASIIUM JUI aHAJIN3a OOJIBIIMX 0OBEMOB JAHHBIX U CI0KHBIX TEKCTOB.
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[TpouzBoautensHocTh: VADER pabotaet menienuee, uem TextBlob, HO 3TO KoMIIeHCHpyeTCs €ro
TOYHOCTBIO U HAJIEKHOCTBIO.

3. SentiRuEval — »3T0 HaGop HWHCTPYMEHTOB M JaHHBIX JUIsI OLIEHKM KayecTBa aHaIMU3a
TOHAJIBHOCTH PYCCKOSI3BIYHBIX TEKCTOB. OH BKJIIOYaeT B ceOs HAOOpHI JAaHHBIX, aHHOTAIMUA U
METPUKHU, a TaK)Ke€ HMHCTPYMEHTBI ISl CPaBHEHMSI M OLICHKH pPAa3JIMYHBIX METOJOB aHalIu3a
ToHanbHOCTH. SentiRuEval mo3BosnsieT oneHnTh Ka4eCTBO U TOYHOCTh PA3IMUYHBIX OMOIMOTEK U
aJITOPUTMOB.

CpaBHeHHE KadyecTBAa M NPOM3BOAMTEIBHOCTH OMOIMOTEK aHaIW3a TOHAJIBHOCTH 3aBHCUT OT
KOHKPETHBIX TpeOOBaHUN W ycCIIOBUM 3amaud. Ecim BaM HyKeH OBICTPBIA M MPOCTOM aHAIU3
HebonpmMx 00bEMOB NaHHBIX, TO TextBlob moxer ObITh Xopommm BbiOOpoM. Eciu ke Bam
HY)KHBI 00Jiee TOYHBIE W HAAEKHBIC PE3YNbTaThl AJs OONBIINX OOBEMOB NAHHBIX M CIOKHBIX
TekcToB, TO VADER MoskeTt ObITh pennoututenshee. SentiRuEval mpenocrasisier HHCTpyMEHTHI
JUIS OLICHKM M CpaBHEHHUS PAa3JIMYHBIX METONOB M OWOIMOTEK aHaiu3a TOHAJbHOCTH, 4YTO
MO3BOJISIET BEIOPATh ONTUMAIIBHBIA BapUAHT ISl Balllel 3a1a4u.

B nenom, BeIOOp OMOIMOTEKM aHamM3a TOHAIBHOCTH 3aBUCUT OT BAIllUX II€JIeH, PECYpCOB H
orpaHuuyeHuil. Ba)xHo npoBecTu TECTUPOBAHUE U CPABHEHUE PA3IMUHBIX METOAOB, YTOOBI HAUTH
HAWTYYIIU{ BapUAHT JJIs BAIIeTo MPOEKTa.

3. CpaBHeHME KayecTBa M MPOU3BOAUTEILHOCTH OMOIMOTEK JUIsl BBIJCICHHS
MMEHOBAHHBIX CYLIHOCTEHN ISl PYCCKOIO A3bIKA.

OTaJOHHBIN OTBET

CpaBHeHHEe KauecTBa U IPOU3BOAUTEIBLHOCTH OWUOIMOTEK Ui BBIJECJIEHUS HMMEHOBAaHHBIX
CYLIHOCTEHN JJI PYCCKOIO SI3bIKa

Brinenenne mmenoBanubix cymHocte (Named Entity Recognition, NER) — »10 3amaua
00pabOTKN €CTECTBEHHOTO $3bIKa, KOTOpas 3aKJIIOYaeTcs B paclo3HaBaHUM M KIacCU(UKAIMH
MMEH COOCTBEHHBIX, TAKMX KaK MMEHa JII0IeH, Ha3BaHUS OpraHu3aluii, reorpadguyeckre 00ObeKThI
u T. I1. B pycckom s3blke 3Ta 3ajaya MOXKET OBITh OCOOEHHO CIIOKHOW M3-32 MOP(OJIOTHH,
MHOT'03HaYHOCTH U APYTUX 0COOEHHOCTEN S3bIKA.

s pemenus 3anaud NER cymiecTByeT MHOKECTBO OMOMHMOTEK M MHCTPYMEHTOB. PaccMoTpum
HEKOTOpBIE U3 HUX:

1. Spacy — OubaMOTEKa MAIIMHHOTO OOYyYEHMs C OTKPBITHIM MCXOAHBIM KOAOM Uil 00pabOoTKH
€CTECTBEHHOTO si3blka. OHa MpeAoCTaBIseT MHCTPYMEHTHI JJIsi TOKEHW3AlUH, JIeMMaTHU3aluH,
CHUHTAKCUYECKOI0 aHaJIM3a U JPYTUX 3aJad. Spacy MOAAEPKUBAET MHOXKECTBO SI3bIKOB, BKJIFOUAs
pycckuii. bubnnoreka nconb3yeT aaropuTMbl MATMHHOTO O0Y4YeHHUs JIsl 00ydeHus: MoJiesiel Ha
OCHOBE JIaHHBIX.

2. Stanza — emé ofHa OMOIMOTEKAa C OTKPHITHIM HCXOAHBIM KOJIOM, IpeJHA3HAueHHas s
00paboTKHU TeKCTa. Stanza TakKe MOAJEPKHUBAET PYCCKHUM SA3bIK U MPEAOCTABISAET HHCTPYMEHTHI
st NER, TokeHM3annu, TErupOBaHysI 4acTeN peur U APYTHUX 3a/1ad.

3. TextBlob — mpocTtas 6ubnuoreka 11t 06padotku TekctoB Ha Python. TextBlob mpenocrasnser
6a30Bble HHCTPYMEHTHI JUIs pabOThI C TEKCTOM, TaKUE KaK TOKEHU3allMsl, CTEMMUHI, OlpeiesieHHue
yactel peun u apyrue. OnHako oHa He crienuanusupyercs Ha NER.

4. DeepPavlov — ¢peliMBOpK aJii CO3[MaHMS JAUAJIOTOBBIX CHCTEM Ha OCHOBE MAITMHHOTO
oOyuenusi. DeepPavlov mnpenocraBisieT MHCTPYMEHTBI Ul pa3iMyHBIX 33734 00paboOTKH
€CTeCTBEHHOTO si3bIKa, BKItouass NER. On ucnomnb3yer nirybokue HelpOHHBIE CeTH AJisi 00ydeHHs
MOJIENIEHN.

5. Flair — Oubnuoreka 11 oO0paboOTKH ecTecTBeHHOro si3blka Ha ocHoBe PyTorch. Flair
MPEAOCTABIISIET UHCTPYMEHTHI JUIsl TOKEHU3ALUH, CTEMMUHTIA, onpeaenenus yacre peun, NER u
Apyrux 3agad. bubaroreka noanepKuBaeT MHOXKECTBO A3bIKOB, B TOM YHCJIE PYCCKHUH.

KagecTtBo u npousBoauTenbHOCTh OnOMMoTeK A7t NER 3aBUCAT OT HECKOMBKUX (haKTOPOB, TAKHX
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Kak:

* OOydarolye JaHHbIC: OWONMOTEKH, HWCHONB3YIOIIME MAIIMHHOE OoOy4deHue, TpeOyroT
00y4arolX JaHHbIX [yl 00yueHus Moziesiel. KauecTBO 3TUX 1aHHBIX MOXKET BIUATH HA TOUHOCTh
pE3yAbTATOB.

* ANTrOpUTMBIL: pa3Hble OMOIMOTEKH MOTYT UCIOIb30BATh PA3JIUYHbIC AJITOPUTMBI AJIs1 00y4YeHUs
U TpeicKa3aHus. AJTOPUTMBI, OCHOBAaHHBIE Ha DIIYOOKMX HEWPOHHBIX CETSAX, OOBIYHO
obecreunBaroT 00Jiee BHICOKYIO TOUHOCTh, HO TPEOYIOT O0JIbIIIE BEIYMCIUTEIbHBIX PECYPCOB.

* OnTtuMuzanys: HEKOTOpble OMOMMOTEKM ONTHMM3HPOBAHBI JUIS ONPENENEHHBIX 3a/1ad WIN
wiargpopMm. Hampumep, Stanza ontuMusupoBaHa A HCHOJb30BaHUS HAa MOOWJIBHBIX
YCTPOMCTBAX.

* Tlogneprka si3pIKa: HEKOTOpbIE OMOIMOTEKH JIydlle MOJACPKUBAIOT ONpPENCIEHHBIE S3bIKH.
Hanpumep, Spacy n Stanza npeaocTaBisioT XOpOILIYIO MOAJIEPKKY AJIsl PYCCKOTO SI3bIKA.

TOOBI CPaBHUTh Kaue€CTBO M IPOU3BOAUTENILHOCTH OMOIMOTEK, MOYKHO IMPOBECTH CIIEAYHOIINE
IKCTIEPUMEHTBI:

* Mcnonb30BaTh KaXKayo OnOIMoTeKy /171 BoinoiaHeHus 3a1auu NER Ha ogHOM 1 ToM ke Habope
naHHbIX. CpaBHUTH pe3ynbTaTbl M ONPENENINTh, Kakas OuOIuMoTeka OOECIEeuMBAET JIYUIIYIO
TOYHOCTb.

* 3amepuTh BpeMs BBINOJIHEHUS KaXKIOW OMOIMOTEKM HA OAHOM M TOM K€ HAaOOpe JaHHBIX.
Omnpenenuth, Kakas OubnroTeka padoraer ObICTpee.

* TlporectupoBarh OMOMMOTEKM Ha pa3HBIX HAO0Opax MAaHHBIX M IUIardopmax. OUEHUTH HX
TUOKOCTh M MAaCIITaOUPYEMOCTb.

B nenom, Beibop Oubnamorexku ansi NER 3aBUCHT OT KOHKpeTHBIX TpeOoBaHuid mpoekta. Ecim
TpeOyeTcst BBICOKasi TOYHOCTh U MOJIEP)KKA PYCCKOTo s3blKa, TO Spacy win Stanza MOryT ObITh
XOpomuM BeIOOpoM. Ecin BaykHa CKOPOCTH BBIITOJIHEHUS, TO MOXKHO paccMoTrpeTh TextBlob mmm
DeepPavlov.

4. CpaBHeHuE KayecTBa OHJIAH CEPBUCOB MAIIMHHOTO TIEPEBO/IA /ISl TAPhI PYCCKUM-
AHTIIMUCKUM (OTHO HAIIPABIICHUE).

DTalIOHHBIN OTBET

KadecTBo OHTAlH-CEPBUCOB MAIIMHHOTO TEpPeBO/a ISl Mapbl PYCCKUI-aHTTUNUCKUNA MOXXHO
CPaBHHTH 1O HECKOJIbKIM KPHUTEPHSIM:

* ToOYHOCTB: HACKOJIBKO TOYHO MEPEBOJ] OTPAKAET CMBICT UCXOIHOTO TEKCTA.

* TIOHATHOCTB: HACKOJIBKO JIETKO TIOHSTh MTEPEBEICHHBINA TEKCT.

* ' paMmMaruka: NpaBUIBLHOCTh TPAMMATUKU M CUHTAKCHCA B TIEPEBEICHHOM TEKCTE.

* Jlexcuka: 60TraTCTBO CJIOBApsi M BEIOOP CJIOB B MEPEBOJIE.

* CTuJb: COOTBETCTBUE CTHIIS MIEPEBEICHHOTO TEKCTA CTUIIIO UCXOJHOTO TEKCTa.

Jl1d cpaBHEHMSI Ka4yeCTBa OHJIAH-CEPBUCOB MO>KHO MCIOJIb30BATh CIEAYIOIINE METOABI:

1. TectupoBaHre Ha KOHKPETHBIX IPUMEpax: BbIOpaTh HECKOJIBKO TEKCTOB HA PYCCKOM f3BIKE U
IIEPEBECTH UX C MIOMOILBIO Pa3HBIX CEPBUCOB. 3aTEM OLIEHUTh Kau€CTBO MEPEBOJIA IO YKAa3aHHBIM
BBIIII€ KPUTEPUSIM.

2. AHanu3 OT3BIBOB I0JIb30BATENEH: U3YyYUTh OT3BIBBI MOJIB30BATENEH O PA3IMUHBIX CEPBHUCAX
MalIMHHOTO TMepeBofa. OJTO IMO3BOJIUT TMOIYYUTh MPEICTaBICHHE O TOM, KaKHW€ CEepBHCHI
CUUTAIOTCS HanboJiee KaueCTBEHHBIMH.

3. CpaBHeHHE pe3ylbTaToB C Npo(ecCHOHAIBHBIM TIEPEBOJIOM: CpPAaBHUTh IEPEBOJIBI,
BBIIIOJTHEHHBIE ~ CEPBUCAMU  MAIIMHHOIO  IEpEBOJAa, C IEPEBOAAMM,  BBIIOJIHEHHBIMU
npodeccroHaNbHBIMU MEPEBOAYMKAMU. DTO AACT BO3MOKHOCTb OLIEHUTh TOYHOCTh U IOHATHOCTh
IIEPEBO/IOB.

4. Hcnonp3oBaHHEe METPUK OLICHKM KauyeCTBa: CYIIECTBYIOT CIELMAJIBHBIE METPUKH, KOTOpPBIE
MIO3BOJISIIOT KOJIMYECTBEHHO OLEHUTh KAadeCTBO MaIUMHHOrO nepesona. Hampumep, BLEU
(Bilingual Evaluation Understudy) — 53T0 MeTpuKka, KOTOpas OIICHHBAET CXOJCTBO MEXIY
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MAaIIMHHBIM IIEPEBOJOM U ATAJIOHHBIM IIEPEBOIOM.

5. TlpoBeneHue SKCIEPUMEHTOB: IPOBECTH AKCIEPHUMEHTBI, YTOOBI CPAaBHUTH Ka4eCTBO
IIEPEBOZIOB, BBHINIOJIHEHHBIX PAa3HBIMU CEpPBHCAMH. B 3KcrepuMeHTax MOTYT y4acTBOBATH JIFOIU,
KOTOpBIE OyIyT OLIEHUBATh IEPEBOBI 110 ONPEICICHHBIM KPUTEPHUSIM.

Ha ocHOBe 3THX METOIOB MOKHO COCTaBUTh OOBEKTHBHOE MPEJCTABICHUE O KaueCTBE OHJIANH-
CEPBUCOB MAlIMHHOTO NEPEBOAA I Mapbl pyCCKU-aHIMUCKUN. OQHAKO CIeayeT y4HUThIBATh,
9TO PE3yNbTaThl MOTYT Pa3IHUYaThCS B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBHU U TPeOOBaHUM K
[IEPEBOLY.

Bot HekoTopbIe momynsipHbIe OHIAHH-CEPBUCH MAIIMHHOTO NMEPEBO/IA IS ATOW S3BIKOBOH Maphl:
* Slunexc [lepeBomunk;

* PROMT;

* DeepL;

* Google Translate.

Kaxnplif U3 3THX CEepBHCOB MMEET CBOM OCOOEHHOCTH M mpeumyluectBa. Hampumep, Snaexc
[lepeBoquuk mpenaraeT MUPOKUI CHEKTP (PYHKIMHA, TAKUX KaK NIEPEBOJ B PealbHOM BPEMEHH,
IIEPEBOJl BUJIEO U ay[UO, a TAK)KE IEPEBOJ C MCIIOJIB30BAHUEM HCKYCCTBEHHOI'O WHTEIIICKTA.
PROMT wu3BecTeH CBOMMHM TOYHBIMH II€pEBOJAMHU TEXHUYECKUX TeKcToB. Deepl ornmuaercs
BBICOKMM Kaye€CTBOM IEPEBOJIOB U CIIOCOOHOCTBHIO COXPAHATh CTUJIb UCXOAHOTO TekcTa. Google
Translate siBasieTcst oqHUM M3 CaMbIX MOMYJISPHBIX CEPBUCOB MALIMHHOIO IepeBoaa Omaropaps
CBOEH JOCTYITHOCTH U IIPOCTOTE UCIOIb30BAHHUS.

Bb100p KOHKpETHOro cepBHca 3aBUCHUT OT BallUMX HoTpeOHOcTed M mpeamnouteHuid. Eciau Bam
HY>KEH TOYHBIN NEPEBOJ] TEXHUUECKUX WJIM HayuHbIX TEKCTOB, TO PROMT moxeT ObITh XOpo1um
BbIOOpOM. Ecim BbI HIlleTe CepBUC, KOTOPBIM COXpaHSIET CTUIIb OPUTHHAIBHOTO TeKcTa, To DeepL
MOXeET OBITh OOJIee TOAXOMAIINM. A €CIIM BaM HYXXEH ITPOCTON U JOCTYITHBIN CEPBHC IS ITEPEBO/IA
o0mmux TekcToB, To Google Translate MoXkeT OBITh JTydIIIMM BapUAHTOM.

5. CpaBHuTenbHbIN aHanu3 npousseneHuil JIeBa Tosncroro nu ®enopa JloctoeBckoro
C TIOMOUIBIO CTUIIOMETPUYECKUX METO/OB.

OTalnoHHLINA OTBET

CTWIOMETPUYECKUI aHAM3 — OTO METOA HCCICIOBAHUS TEKCTOB, OCHOBaHHBIH Ha
KOJMUYECTBEHHBIX XapakTepucThkax. OH MO3BOJISIET BBIABUTH OCOOCHHOCTH CTHIIS aBTOpa HIIH
KaHpa npousBeneHus. [l aHanM3a  UCMONB3YIOTCS — pa3jMuHbBIC [MapaMeTphl: JUIMHA
MIPEUIOKCHHUH, YaCTOTa UCIIOIB30BAHUS OMPEACIEHHBIX CIIOB U KOHCTPYKIIMMA, CHHTAKCHYECKHE
0COOCHHOCTH U T. II.

Jlnst cpaBHUTENBHOIO aHanu3a npoussenenuii JIsBa Tosictoro u dénopa JJ0CTOEBCKOr0 MOXKHO
HCIIOJIb30BaTh CIEAYIOIINE CTHIIOMETPUYECKUE METO/IBI:

1. Jlnuna npennoxeHnid. MOXKHO CPaBHUTH CPEIHION JJIMHY MPEIJIOKEHUN B IPOU3BEICHUAX
000MX aBTOPOB. ITO MOXKET JIaTh IPEJCTaBIEHUE O CTHIIE KaxKaoro u3 Hux. Hampumep, y Toscroro
MpeUIoKeHNs: 00BIYHO OoJiee UIMHHBIE U CII0XKHBIE, 4eM Y Jl0CTOeBCKOTO.

2. YacToTa WCHOJB30BaHMS ONPEACNEHHBIX CJIOB. MOXHO IpOaHAIM3UPOBATh YaCTOTY
HCIIOJIb30BaHUS Pa3jMuHBIX CIOB B npou3BeneHUsX Tosncroro u JlocToeBCKOro. OT0O MO3BOJIUT
BBISIBUTH XapaKTepHbIE JJIs KaKJI0r0 aBTopa cjoBa U BblpakeHus. Hampumep, Toscroil yacto
HCIOJIb3YET JUIMHHBIE ONUCATENbHbIE KOHCTPYKIUH, a JJ0CTOEBCKHIT — KOPOTKHE U JJAKOHUYHbIE
(dpassbl.

3. CuHTakcuueckue 0coOOEHHOCTH. MOXKHO M3YYHTh CUHTAKCHUECKYIO CTPYKTYPY MPEAIoKEeHUI
B npousBeaeHusx Tosuctoro u JIoCTOEBCKOTO. ITO MOMOXKET MOHSTh, KaK KKl aBTOP CTPOUT
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cBon (pa3pl U BeIpakaeT Mbicau. Hampumep, Tonctolr wucmonb3yer Oosee CIOXKHBIE H
Pa3BETBIEHHBIC CHHTAKCUYECKNE KOHCTPYKIIMH, 4eM JlOCTOEBCKHUIA.

4. Jlekcuueckuid coctaB. MOXXHO MPOBECTH aHAIU3 JIEKCHYECKOIO COCTaBa IPOU3BEICHUM
Tonctoro u J1ocToeBCKOTO, 4TOOBI OTPEACTUTh, KAKHE CJI0BA U BBIPAKEHUSI OHU UCTIONB3YIOT Yallle
BCEro. JTO [acT MpeacTaBieHHEe 00 HMX CTHJIe W TeMmaTuke npousBeneHuil. Hampumep, B
npou3BeeHUAX JIOCTOEBCKOIO YacToO BCTPEUAIOTCS CJIOBA, CBSI3AHHBIE C TICUXOJIOTHEH U
BHYTPEHHUM MHUPOM Y€JIOBEKA.

5. CemanTuyeckuii aHanu3. MOXHO TPHUMEHUTh METO/Ibl CEMAaHTUYECKOIO aHalu3a K
npousBeneHusiM Tosncrtoro u JlocToeBCKoro, 4ToObl BHISIBUTH OCHOBHBIE TEMBI M UJIEU, KOTOPbIE
OHH 3aTParMBaroT. ITO MOMOXKET JIYHIlIE TIOHATh UX TBOPYECTBO U CPABHHUTH €TI0 MEKIY COOOM.

6. AHanM3 CTPYKTYphl TeKcTa. MOXKHO HMCCIEAOBarh CTPYKTYpy MpousBeneHuit Tonctoro u
JIOCTOEBCKOIrO, BKJIIOYAs WX KOMIIO3MIIMIO, CIOKETHBIC JIMHUM W MEPCOHAXKEU. DTO TaKkKe
[I03BOJIUT BBISIBUTBH PA3IM4Ms B UX MOAXOJE K HAIIMCAHUIO.

7. Craructuyeckuil ananu3. MOXHO HCIOJIb30BaTh CTATUCTHYECKHUE METOIBI IS CPaBHEHUS
npousBenenuit Toincroro u JIOCTOEBCKOrO MO paziUYHBIM IapameTpaM. JTO JacT Oolee
O00BEKTHUBHOE MPEJICTABICHUE O PA3TUIHSIX MKy HUMHU.

KOH@‘-IHO, CTI/IJIOMeTpI/ItIeCKI/Iﬁ aHaJIU3 HE MOXKET IOJIHOCTHIO 3aMCHUTHh KAaUuCCTBCHHBIM aHAIN3
HpOI/ISBC,Z[eHI/Iﬁ, HO OH MOJKET OBITH IOJIE3HBIM HHCTPYMCHTOM I H3Y4YCHUA TBOPYCCTBA
MMcaTee 1 BRIIBICHUS UX HHIAWBHUAYAJIbHBIX 0COOCHHOCTEIA.

BaxxHo oTMeTHTB, YTO pe3yJIbTarbl CTHJIOMETPHUYECKOIO aHajlu3a MOTIyT pasjnyarbCsi B
3aBHCUMOCTH OT BBIOPAHHBIX MAPaMEeTPOB U MeTO0B. [103TOMY BaXKHO MPOBOJUTH UCCIIEIOBAHNE
C y4€TOM BCEX BO3MOXKHBIX (DAKTOPOB M MHTEPIIPETUPOBATH PE3YIBTATHI C OCTOPOXKHOCTBIO.

6. I'enniepnoe cmemenue (gender bias) B 1ucTpUOYTUBHBIX MOJIESIX PYCCKOTO S3bIKA
(mpoananu3upoBarh 2-3 cTaTHYECKUE MOJIENIN OTCrozia: https://rusvectores.org/ru/models/).

DTaIOHHBIN OTBET

I'ennepnoe cmemienue (gender bias) B IuUCTpUOYTHUBHBIX MOJAEISX PYCCKOTO SI3bIKA — 3TO
SBJICHHE, TIPU KOTOPOM MOJEIH 00pabOTKM €CTECTBEHHOIO s3blKa MOTYT J€MOHCTPUPOBATH
MIPEB3ATOCTH 10 OTHOIICHHUIO K OTIPENEIEHHOMY TTOJTY WM TeHJIEPY. DTO MOXKET MMPOUCXOANUTH U3-
3a TOro, YTO MOJENM O0y4yaroTcs Ha JaHHBIX, KOTOPBIE COAEP)KAT Te€H/IEPHbIE CTEPEOTUIIbI MU
peyoeK1eHusI.

Jlis aHanm3a TEHJIEPHOTO CMEIEHUsT B JTUCTPUOYTUBHBIX MOJIEISIX MOXKHO PacCMOTPETh
HECKOJIBKO ITPUMEPOB MOJIETIeH, JOCTYIHBIX Ha caiite https://rusvectores.org/ru/models/.

1. Mozemnp «CMBICH <> TexcT» — MOZEJIb MAIIMHHOI'O IepeBoZa, KoTopas
o6byueHa Ha 60JbIIOM O6BEME TEKCTOBBIX HJaHHBIX M CIOCO6HAa
reHepPHUPOBATh TEKCTHI Ha OCHOBE 3aZaHHBIX CMBICJIOB. MozeJb MOXET
OBITHh IIOZBEDXEHA I'€HAEPHOMY CMEIEeHMIO, eCJiM ZaHHBIe, Ha KOTODHEIX
OHa o6yuajach, COLEDPXAT CTEPEOTHUIHEIE NIPEACTaBJI€EHUS O MYXUHHAX
U MeHImMuHax. HanpuMep, MOZEeJIk MOXET aCCOIIMUDPOBATDH OIpeLeJI&HHBIE
npodeccuu C onpemesiéHHBIM IIOJIOM.

2. Mopens GloVe — Mopenb BEKTOPHOTO MPECTaBIEHHs CJI0B, KOTopasi 00yyaeTcs Ha O0JIbIINX
00bEMax TEKCTOBBIX JaHHBIX. MO/ETh MOXKET HCIOJb30BaTh T'€HIEPHO-IPEAB3ATHIE CIOBA IS
MPEACTABICHUS ONPENEAEHHBIX MOHATUM, YTO MOXKET MPUBECTU K T'€HACPHOMY CMEIICHUIO B
pesynbrarax. Hampumep, Moaens MOXKET CBSI3bIBaTh ONPEAEIEHHbBIE XapaKTEPUCTUKU C MYKCKIUM
WJTU 5KEHCKUM T10JIOM.
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3. Mopnens FastText — emé ogHa Moaesib BEKTOPHOTO IPEACTaBIeHUs ClI0B. OHA TakkKe MOXKET
OBbITh IOABEP)KEHA I'€HIEPHOMY CMELICHUIO M3-3a UCIOJIb30BAaHUS I'€HIEPHO-IPEAB3ATHIX CIOB
JUISL TIPEACTABIICHUS TTIOHSATHIA.

UToOBl OLIGHUTh CTEIECHb T'CHIIEPHOTO CMEIIEHUS, HEOOXOIUMO TPOBECTH aHAIU3 JaHHBIX, Ha
KOTOpPBIX OOyYaluCh MOJENHU, U PEe3yJAbTaToB, KOTOpble OHH TeHEpUpPYIOT. i 3TOro MoXHO
HCIIO0JIb30BaTh Pa3JIMUHbIC METObI, TAKHE KaK:

* AHanmu3 accouuanuil — METOJ], KOTOPBIH MO3BOJISIET BBIIBUTH ACCOLMAIIMU MEXKIY CIIOBaAMH U
noHsATUAMH. Eciin Monenb CBSI3bIBAET OIpPEACIEHHbIE CIIOBA C OMNPEACIEHHBIMU TE€HJIEPHBIMU
XapaKTEPUCTUKAMU, 3TO MOKET CBUJIETEIHCTBOBATh O F€HJIEPHOM CMEILCHHH.

* TecTHpoBaHUE HA TEHICPHYIO MPEIB3SITOCTh — METOJ, KOTOPBIN 3aKIIF0YaeTCs B TOM, YTOOBI
MIPOBEPUTH, HACKOJIBKO TOYHO MOJENb KIacCU(PHUIMPYET TeHAEpHbIE XapaKTepucTuku. Ecmu
MOJIEJTb JIOITYCKAET OIMTMOKH B KiIacCU(DHUKAIIMH, TO MOXKET YKa3bIBaTh HA TEHACPHOE CMEITICHHE.

B 1menoMm, renmepHoe CMemIeHHE B MOIENAX OOpabOTKM €CTECTBEHHOTO S3bIKA SIBIISAETCS
aKTyaJIbHOW NMpOoOJIeMOi, KOTOPYIO HEOOXOJUMO YYUTBIBATh MpH pa3pabOTKe U HUCHOIb30BAHUM
Takux Mozesneil. YToObl yMEHbIINTh FE€H/IEPHOE CMELIEHUE, MOKHO HCIIOJb30BaTh CIIEIYIOLINE
IIOJIXO/IBI:

* Pa3HooOpa3ue JaHHBIX — UCIOJb30BaHME pa3HOOOpa3HBIX JAHHBIX, COJAEPIKAIIMX
MHGOPMALIUIO O PA3IMYHBIX FeHJEpax. DTO MO3BOJUT MOAEISIM 00yuyarbcsi Ha Ooliee IHUPOKOM
CIIEKTpE MPEICTaBICHUI O reHaepe.

* KoHTposab KaduecTBa JaHHBIX — IPOBEPKA JAHHBIX HA HAJIMYME TE€HAEPHBIX CTEPEOTHUIIOB U
npenyoex1eHui. DTO HOMOXKET MPEAOTBPATUTh O0YyUEHHE MOJIENIEH Ha MPEAB3ATHIX JaHHbBIX.

* MeToJbl IereHiepu3aliun — IpUMEHEHHE METO0B, KOTOPbIE IO3BOJISIIOT YCTPAHUTh FeHIEPHOE
CMEIllEHUEe M3 JaHHBIX WM pe3ynbTaroB. K TakuMm MeToaaMm OTHOCSTCS, HalpUMep, METOIbl
0aaHCHPOBKM JJAHHBIX MJIM METObI IIEpeoOyueHHs] MOJIeIIeH.

7. CpaBHUTENBHBII aHaMU3 JABYX MOJeNeld BOMPOCHO-OTBETHOTO TOWCKA st
pycckoro si3bika ¢ momotnbio nHcTpyMenTa CheckList (https://github.com/marcotcr/checklist).

OTallOHHBIH OTBET

BonpocHo-0TBETHBIE CHUCTEMBI — 3TO HH(POPMAIIMOHHBIE CHUCTEMBI, KOTOpPBHIE TO3BOJSIOT
MOJIH30BATEIISAIM 33/1aBaTh BOMPOCH HA €CTECTBEHHOM SI3bIKE U MOJIy4YaTh OTBETHI B BHJIE (DaKTOB
WA MHEHUM.

JUia aHanmu3a JBYX MOJENIEH BOIPOCHO-OTBETHOTO IIOMCKA MJII PYCCKOIO sI3bIKa MOXHO
ucnosnb3oBarb HHCTpYMeHT CheckList. OTo HaboOp MEeTpUK sl OLIEHKU KayecTBa paboThl CUCTEM
00pabOTKN ecTeCTBEHHOTro s3blka. OH TMO03BOJSET IMPOBECTH CPABHUTENBHBIM aHAIN3 JBYX
MOJIeJIeN U BBISIBUTH UX CHIIbHBIE U c1a0ble CTOPOHBI.

OcHOBHbBIE METPUKH, KOTOPbIE MOKHO OLIEHUTH C OMOIIbI0 nHCTpyMeHTa CheckList:

* Tounocts (Precision) — 101 MPaBUIIBHBIX OTBETOB CPE/IN BCEX OTBETOB, BBIIAHHBIX CUCTEMOM.
* Tlomaota (Recall) — mostst BompocoB, Ha KOTOPBIE CUCTEMA J1ajia MPABHIIBHBIN OTBET, CPEIH BCEX
BOIIPOCOB, 3a/IaHHBIX MTOJIH30BATEIISIMHU.

* Fl-mepa (F1 score) — cpenHee rapMOHUYECKOE€ TOUHOCTH U MOJHOTHL. OHA yYMTHIBAET Kak
TOYHOCTb, TaK M IMOJHOTY OTBETOB CHCTEMBI.

* Bpems otBeta (Response time) — Bpemsi, KOTOpoe TpedyeTcs cucTeMe ISl Bbl1aud OTBETa Ha
BOIIPOC MOJIH30BATEIIS.

* KonmnuectBo ommbok (Error rate) — konmmuecTBO OMmMOOK, TOMYIIEHHBIX CHCTEMOM TIPU OTBETE
Ha BOIIPOCHI II0JIb30BATEIIEH.
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Takke MOXKHO PAacCMOTpPETh JOTOJHUTEIbHBIE METPHKH, Takue Kak mokpeitue (Coverage) —
MPOLIEHT BOIPOCOB, HA KOTOpPhIE CHUCTEMa MOXET Jarb OTBET, W YIOBIETBOPEHHOCTH
nostp3oBarenied (User satisfaction) — orieHka 1moibp30BaTeNIIMU KaueCTBa OTBETOB CUCTEMBI.

YroObl MPOBECTH CPaBHUTEIbHBIN aHAIM3 JIByX MoOjesel, HE0OXOJUMO 331aTh UM OJIMHAKOBBIE
BOIIPOCHl M CpPaBHUThb pe3yibTarbl. J[Is 3TOro MOXXHO MCIIOJIB30BAaTh I'E€HEPATOP BOMIPOCOB,
KOTOpPBIN MO3BOJMUT CO3/aTh 0OJIbIIOE KOJIMYECTBO Pa3HOOOPa3HbIX BOIPOCOB IO ONPENeIEHHON
TEME.

ITocne Toro kak o0e MOJENM OTBETAT Ha 3aJaHHBIC BOIPOCHI, MOXKHO IPOAHAIM3HPOBATH
IIOJIy4E€HHBIE PE3YIbTaThl M CeaTh BBIBOJBI O TOM, KaKasi MOJIEJIb Pa0OTaeT JIy4Ile.

Hanpumep, onna Monens MoxeT ObITh Oojiee TOYHOH, HO MeHee IOJIHOH, a apyras — Ooiee
MIOJTHOM, HO MEeHee TOYHOU. Takke MOYKHO CPaBHUTH BPEMS OTBETA U KOJIMUYECTBO OLIHOOK 00enx
MOJEJEH.

Ha ocHOBe moyTy4eHHBIX Pe3yJIbTaTOB MOYKHO CZEJIaTh BBIBOJ O TOM, KaKasi U3 MOJICIICH SIBIISETCSI
0onee 23 EeKTUBHOM /IS pEIICHHS 33139 BOIIPOCHO-OTBETHOTO TIOHMCKA.

Wucrpyment CheckList mo3BossieT mpoBeCTH OOBEKTHBHBIN aHAIU3 W MOJIYYUTh JOCTOBEPHBIE
pe3ynbTrarbl. OHAKO OH HE YYUTBIBACT HEKOTOPBIE ACHEKThl, TAKUE KAaK KaueCTBO BOIPOCOB U
KOHTEKCT, B KOTOPOM OHH 3afatorcsi. [loaToMy 11t 6osiee moIHOTO aHalu3a HEOOXOIMMO TaKKe
YYHUTBIBATh 3TU (PaKTOPHI.

Takum 00pa3oM, CpaBHUTENBHBIA aHAIU3 JABYX MOJENIEH BONPOCHO-OTBETHOIO IIOMCKA C
nomonibio nHerpymeHTa CheckList TO3BOUT BBISIBUTH UX MPEUMYIIECTBA U HEJIOCTATKH, a TAKKE
OIIPENEINTh, KaKasi MOZIEIb JIyYIIE MOAXOAMT Ul PEIIEHUsI KOHKPETHBIX 3ajad.

8. AHanu3 KadecTBa KpOCC-SA3BIKOBOIO IIEPEHOCA MOJEIEW BOIPOCHO-OTBETHOTO
MoMcKa Ha JaHHbIX Oe3 ao0oO0yueHus. Mcxomuwlli aHmmiickuii Habop AaHHBIX — SqUAD,
TecTHpoBaHUe — Ha JaHHbIX TyDi QA.

DTaIOHHBIN OTBET

Kpocc-s3bikoBoii  mepeHoc (cross-lingual transfer) — 53To0 Meron, KOTOpBIN IMO3BOJISET
HCIOJIb30BaTh MOJIENIN, OOy4YE€HHBIE Ha OHOM SI3bIKE, JJIS PELICHHUs 3a]ad Ha IPYTroM si3bIKe. DTO
MOXeET OBITh ITOJIE3HO, KOT/Ia JaHHBIC Ha [IEJIEBOM SI3bIKE OTPAaHHUYESHBI FITH HEAOCTYITHBI.

B xonTekcTe 06paboTku ectecTBeHHOTO sA3bIka (NLP) Kpocc-s13pIK0BOIM MepeHoC MpUMEeHseTcsl K
pa3aMYHBIM 3a/jadyaM, TaKUM KaK MAlIWHHBIA TEPEeBOJ, paclO3HaBaHHE PEYM U BOIPOCHO-
OTBETHBIN NoUCK. B 1aHHOM citydae paccMaTpuBaeTcsi MPUMEHEHHE KPOCC-I3bIKOBOTO IEpeHoca
B 33/1a4€ BOIPOCHO-OTBETHOT'O ITOUCKA.

Jlns  aHanM3a KayecTBa KPOCC-SI3BIKOBOTO IMEpeHOca HEOOXOIUMO TPOBECTH CpaBHEHUE
pe3ybTaToB pabOThl MOJIETN Ha MCXOAHOM aHIIMICKOM Habope AaHHbIX (Harmpumep, SqQUAD) u
Ha 11eJIeBOM Habope JaHHBIX Ha JpyroM s3bike (Hampumep, TyDi QA).

SqllAD — OTO Ha6op AaHHBIX JJIA 3aJa4u BOIIPOCHO-OTBCTHOI'O ITOUCKA, KOTOpBIP'I COACPIKUT
BOITPOCHI U COOTBETCTBYIOIINUE UM OTBETEHI U3 craTen BHKI/IHC}II/II/I. On IIHUPOKO UCITOJIB3YCTCA I

OGy‘-IQHI/ISI " TCCTUPOBAHUA MOI[CJICI\/JI BOIIPOCHO-OTBCTHOTI'O ITOUCKA.

TyDi QA — aT0 emé onuH HaOOp JaHHBIX AJISi BOIPOCHO-OTBETHOTO MOKMCKA, HO YK€ Ha IPYTHX
a3plkax. OH CONEPKUT BONPOCHI M OTBETHI HA Pa3HBIX SA3BIKAX, BKIIOYAs AHNIMNACKHM,
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(dhpaHITy3CKHil, ICTTAHCKUW, HEMEIIKUH U IpyTHe.

UroObl TpPOBECTH aHAlU3 KauyecTBa KPOCC-SI3BIKOBOTO IMEPEHOCa, HEOOXOAMMO BBINOJIHUTH
CJIeJIYIOLIUE IIaru:

1. OOyuuTh MOZIETL HA UCXOHOM Habope AaHHbIX SqUAD.

2. [lepenecTr Mo/Ieh HA LIETEBOMU S3BIK O3 JOMOTHUTEIBHOTO 00ydeHUs (JI000yUIeHHS).

3. [IporecTupoBars MozeNb Ha 11e7eBOM Habope naHHbX TyDi QA.

4. OLEHUTH Ka4eCTBO OTBETOB MOJICIH C MOMOIIBIO0 METPHK, TAKMX KaK TOUHOCTb, MOJHOTA U F1-
Mepa.

5. CpaBHUTH pe3yIIbTAThI C Pe3yIbTaTaMHi MOJIEIICH, crielnaabHO 00ydeHHBIX Ha [IeJICBOM Habope
JAHHBIX.

Pe3ynprarel ananusza MOTryT MOKa3aTh, HACKOJIBKO XOPOIIO MOJEINb, 00yueHHasi Ha aHIIMICKOM
SI3BIKE, MOXKET OBITH NMEPEHECCHA Ha JPYTOH s3bIK 0€3 M1000ydeHus. Eciau pe3ynsraTsl Xopoiue,
TO 3TO O3HAYAET, YTO MOJETh MOXET d(PPEKTUBHO HCIOIB30BaTh OOILINE 3HAHUS O CTPYKTYpe
BOIIPOCOB U OTBETOB, KOTOPHIE HE 3aBUCAT OT KOHKPETHOTO s3blka. OIHAKO €Clu pe3yIbTaThbl
IJI0XHE, TO MOJENb MOXET CTOJKHYThCA C TPYIHOCTSMHU MPU MEPEHOCE Ha HOBBIN SI3bIK M3-32
pasznuyuil B rpaMMaTuKe, JJEKCUKEe U CEMaHTHKE.

Ananu3 xadecrtBa KPOCC-A3BbIKOBOT'O IIE€PCHOCA IMO3BOJISICT OUCHHUTH IMOTCHIHAJ Monened I
HCIIOJIB30BaHHUA B MHOI'OA3BIYHBIX CHCTCMaAx 06pa6OTKI/I CCTCCTBCHHOI'O A3bIKa W OIPCACIINTD
HaIrpaBJICHUS TJIA JIaabHEUIIIETO YIydlICHUA.

Baxmuo OTMCTUTL, 4YTO PE3YJbTAaTbl aHAJIM3a MOTYT 3aBUCCTb OT KOHKPCTHBIX MCETOHAOB U
mapaMeTpoB MOACIIH. HOBTOMy AJIL TIOJTyYCHUA 0oJjiee TOYHBIX PE3YIbTATOB PEKOMCHAYCTCS
IMPOBOJAUTH SKCIICPUMCEHTEI C PA3JIMYHBIMH MOACIIAMHA U IMapaMCTpaMu.

9. HccnenoBanue mepeHOCUMOCTH MOJISIICH paciio3HaBaHHs FOMOpPA: UCCIIEI0BaTh 2-
3 MeTona Kiaccu(pUKaiuy Ha 2-3 aHIJION3bIYHBIX HA0OPax JTaHHbIX.

OTaNoOHHBINA OTBET

Pacno3naBanue romopa — 3T0 3a7a4a 00pabOTKH €CTECTBEHHOTO sI3bIKa, KOTOPasi 3aKJII0YAETCS B
OTIpe/IeTIEHUH TOTO, SIBJISETCS JIU TEKCT FOMOPUCTUIECKUM UITU HET. DTO MOXKET OBITh MOJIE3HO IS
Pa3IUYHBIX IPUIOKEHUH, TAKUX KaK aHaJIW3 TOHAJTLHOCTH, aHAJIN3 COIIMAIBHBIX MEIUA U T. 1.

[lepenocuMOCTh MOJIENIM — 3TO COCOOHOCTH MOZIENHU PadOTaTh HAa HOBBIX JaHHBIX, KOTOPbIE HE
HCTOJIB30BAIUCH NP €€ 00yuyeHHH. DTO BaXKHO JJIS TOrO, 4TOOBI MOJeNb Oblla MPUMEHHMA B
peaNbHbIX YCIOBUSX, ITI€ TaHHbIE MOTYT ObITh Pa3HOOOPAa3HBIMU U HEMPEACKa3yeMbIMH.

CymiecTByeT HECKOJIBKO METOMOB KIacCU(PHUKAIMKA, KOTOPhIE MOXXHO WCIOJIb30BAaTh JIS
pacrno3HaBaHus 1oMopa. BoT HeKOTOphIe U3 HUX:

* MeTozbl Ha OCHOBE IMPABWII: TH METOJbI MCIOJB3YIOT 3apaHee ONpeeEHHbIC MpaBuiIa JJIs
omnpeaeneHus oMopa. Hamprumep, oHU MOTYT UCKaTh ONpeAe€HHbIC CI0Ba UIH (pa3bl, KOTOPHIE
OOBIYHO aCCOIMUPYIOTCS C IOMOPOM. ODTH METOJBI MPOCTHI B pEaN3allii, HO MOTYT OBIThH
OTpaHUYEHBI B CBOEH CIIOCOOHOCTH pacro3HaBaTh HOBbIE (POPMEI FOMOpa.

* CTaTUCTUYECKHE METOMbI: 3TH METOJbl OOyJaroT MOAEIb Ha OonbIIoM HAOOpe TaHHBIX,
COJEpIKallleM IOMOPUCTUYECKHE M HE IOMOPUCTHYECKHE TEKCThl. MoJenb HCIOIb3yeT
CTAaTHUCTUYECKHUE 3aKOHOMEPHOCTH B IAHHBIX JIJISL OTIPEICTICHUS FOMOpa. DTH METOBI MOT'YT OBIThH
0o0J1ee TOUHBIMH, Y€M METO/IbI HA OCHOBE MPABUJI, HO OHU TPEOYIOT OOJIBIIOTO KOTHYECTBA JaHHBIX
TUTs1 OOyYEHUSI.

* HellpoHHBIC CETH: 3TU METOBI HCIONB3YIOT HEHPOHHBIC CETH IJISI MOACIUPOBAHUS CIIOKHBIX
B3aMMOCBSI3€H MEXy CIIOBaMH M KOHTEKCTOM. HeilpoHHBIE ceTH MOTYyT OBITh OOy4YeHBI Ha

50



O0onpIMX 00bEMAX JTaHHBIX M CIIOCOOHBI PACIO3HABATh CIOXKHBIC (PopmMbI FoMopa. OIHAKO OHHU
TaKXKe TpeOyloT OOJIBIIMX BBIYHUCIUTENBHBIX PECYpPCOB Ui OOY4YEeHHS M MOTYT OBITh MEHee
UHTEPIPETHPYEMBIMHU, YEM IPYTUE METOIBI.

Jliia uccnenoBaHusi MEPEHOCUMOCTH 3THX METOAOB HEOOXOIUMO MPOBECTH SKCIIEPUMEHTHI Ha
HECKOJIbKMX aHIVIOS3BIYHBIX Ha0oOpax MaHHBIX. BOT HECKOJNBKO IIAroB, KOTOPbIE MOXKHO
MIPEIPUHSITD:

1. Be16op HabOpOB JaHHBIX: BEIOEPUTE JBA MITH TPU aHIIIOA3BIYHBIX HA00Pa JAHHBIX, COAEPIKAIIINX
IOMOPHUCTUYECKHE U HE IOMOPUCTUYECKUE TeKCThl. Habophl TaHHBIX JOJKHBI OBITH JOCTATOYHO
pa3Ho00pa3HbIMU, YTOOBI OTPA3UTH Pa3IHYHBIC (OPMBI FOMOPA.

2. llpenapurenbHas o0paboTKa NTaHHBIX: MpeaBapUTEIbLHO OoOpaloTaiiTe NaHHBIC, YIAINB
HEHYXKHbIE CUMBOJIbI U PA3/I€JIUB TEKCT HAa TOKEHBI (CII0BA WJIX CUMBOJIBI).

3. OGyueHue Mojeneii: 00ydnTe MOJENIN Ha Kaxa0M Habope JaHHBIX OTAeNIbHO. J1Jig MeTo10B Ha
OCHOBE INPaBWJI U CTAaTUCTUYECKUX METOAOB MCIOJIb3YHTE COOTBETCTBYIOLIUE ANrOpUTMbL. [lis
HEHPOHHBIX CETEH UCIONB3YUTE apXUTEKTYPY, TOAXOSIIYIO JAJIs 3a]]a4u paclio3HABAaHUS IOMOpa.
4. TectupoBaHue MOAENEH: MPOTECTUPYITE MOJEIMN HA TECTOBBIX JAaHHBIX, HE MCIIOJIb30BaHHBIX
pu o0yueHuu. CpaBHUTE PE3yNbTaThl C 3TAJJOHHBIMU METKaMH.

5. AHanu3 pe3ylbTaroB: MPOAHATUZUPYUTE PE3yabTaTbl TECTUPOBAHUS, YTOOBI OMPEICITUTH,
HACKOJIBKO XOPOIIO MOJENH PACIO3HAIOT IOMOP Ha HOBBIX JaHHBIX. OOparhTe BHUMaHHE Ha
TOYHOCTb, IOJHOTY U F-Mmepy.

6. BbIBogbl: ciaenaiiTe BBIBOABI O MEPEHOCHMOCTH KaXKIOTO METO/a Ha OCHOBE pPe3ylIbTaToB
TectupoBanus. OnpenenuTe, Kakue METO/Ibl JIyUIlle BCEro MOAXOAAT JJIsl paclio3HaBaHUs IoMopa
Ha HOBBIX JIAHHBIX.

OTO JHIIb 06H1HI>1 IIJ1aH HMCCJICAO0BaHUA. B 3aBucumocTu ot KOHKPCTHBIX YCJIOBI/Iﬁ u ueneﬁ
OKCIICPUMECHTA, OH MOXET HOTpC60BaTI) JOIIOJITHUTCIBHBIX IIaroB UJIN M3MCHCHHIA.

Baxxno OTMCTUTDB, YTO HUCCICIOBAHUC MEPCHOCUMOCTHU Tpe6yeT TIIATCJIBHOI'O IJIAHUPOBAHUSA U
aHanmu3a. HeoO6xonumo BBIOpaTh MOAXOAAIINE HAOOPHI JaHHBIX, METO/bl U METPUKH ISl OLIEHKH
PE3YIBTATOB. Taxoxe HeO6XOI[I/IMO YUUTBIBATH OTIPAaHUYCHHA KaXXAOTO0 METOAAa W BO3MOKHBIC
po0JIeMbl, TaKue Kak nepeodyyeHre u HeJjoo0ydeHue.

10.  AHanu3 CyIIECTBYIOIIMX CHCTEM BOMPOCHO-OTBETHOTO MOMCKA MO 0a3aM 3HaHHIA
(deeppavlov, Qanswer) ¢ moMoIIbI0 TecTOBOT0 Habopa nanHbix RuBQ.

DTaIOHHBIN OTBET

DeepPavlov 1 QAnswer — 3T0 JIBe CHCTEMbI BOIIPOCHO-OTBETHOTO MTOUCKA, KOTOPBIE UCIIOIB3YIOT
00paboTky ectecTBeHHOTO si3bika (NLP) a1 moucka oTBeTOB Ha BOMPOCHI Mosb3oBareneid. Ooe
CUCTEMBl OCHOBaHbl Ha TIyOOKOM OOY4YeHMM W MOTYT OBITh HCIIOJNB30BAHBI [IJISI PEIICHUS
pa3IUYHBIX 33/1a4, CBSI3aHHBIX C 00PaOOTKON TEKCTA.

DeepPavlov — 310 OnbnuoTeka MalIMHHOTO O0YY€HHUsI C OTKPBITHIM UCXOJHBIM KOJIOM, KOTOpast
MIPEOCTABIAECT UHCTPYMEHTHI JUIsl CO3/aHUs U 00y4yeHHsI Mojesiel o0pabOTKU €CTeCTBEHHOIO
s3bpika. DeepPavlov BkitouaeT B ce0st MHOXKECTBO OTOBBIX MOjENEH U KOMIOHEHTOB, KOTOphIE
MOXHO JIETKO KOMOMHMPOBATh IS CO3JJaHMS CIIOXKHBIX CUCTeM OO0paboTKM TekcTa. B pamkax
OMOIMOTEKHN TaK)Ke €CTh TOTOBBIE MOJICIH BOIIPOCHO-OTBETHBIX CHCTEM.

QAnswer — 3TO cHCTEMa BOIPOCHO-OTBETHOTO IOWCKAa MO 0a3aM 3HaHUM, pa3padoTaHHAS
xommanuein Sunexc. CucremMa OCHOBaHAa Ha HCIOIL30BAHUHA OONBIINX OOBEMOB JAHHBIX U
MaITMHHOTO 00y4YeHHs JIJIsl TTIOMCKA PEJICBAHTHBIX OTBETOB Ha 3ampOChl MoJib3oBareseil. QAnswer
UCIIONB3YET pPa3lInYHble METOAbI O0OpabOTKU TEKCTa, TAaKME KaK BBIJCICHHE KIIIOUEBHIX CIIOB,
aHaJln3 KOHTEKCTa W CEeMAHTHYSCKUU ITOMCK, YTOOBI HAMTH HamOoJIee IMOAXOISINNE OTBETHI Ha
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3a1aHHBIC BOIIPOCHI.

O06e cucTembl UMEIOT CBOU MIpeUMYIIecTBa U HeaocTaTku. DeepPavlov nmpenocrasnser mupokuit
CIIEKTP MHCTPYMEHTOB M MoJeNiel Juisi 00pabOTKU TEKCTa, YTO MO3BOJSET CO3[aBaTh CIOXKHBIC
CUCTeMbI 00Opa0OTKU €CTECTBEHHOI'O SI3bIKa C YUETOM crienu(PUKy KOHKpETHOU 3amauu. OnHaKo
Ut ucnoiib3oBanusi DeepPavlov TpeOyercst 3HaHHE OCHOB MAIIMHHOTO OOY4YeHHsI U 00paboTKu
tekcrta. QAnswer, B CBOIO O4Yepelb, SBIISETCS TOTOBOM CHCTEMOM BOIMPOCHO-OTBETHOIO MOUCKA,
KOTOpasi MOXKET OBITh JIETKO UHTEIPUPOBAHA B CYILIECTBYIOIINE MTPHIIOKEHUS U cepBUCHI. OIHAKO
QAnswer nMMeeT OrpaHMYEHHbIE BO3MOKHOCTH HACTPOWKH M HE BCErja MOXeT 00ecreduTb
BBICOKYIO TOYHOCTb OTBCTOB.

JUia aHanmu3a CyLIECTBYIOIIMX CHUCTEM BOIPOCHO-OTBETHOI'O IIOMCKAa MOXHO MCIIOJIb30BaTh
TectoBbli Habop nmaHHbIX RuBQ. RuBQ — 3T0 HaGop BOIPOCOB M OTBETOB, KOTOPHIH OBLI
pa3paboTaH CHENHUaIbHO JJIsl OICHKH KauyecTBa pabOThI CHCTEM BOIPOCHO-OTBETHOTO TIOMCKA.
Habop nmaHHBIX COAEPKHUT BOIPOCHI HA PYCCKOM SI3bIKE W COOTBETCTBYIOIIHE UM OTBETHI, YTO
JIEJIaeT €ro MOAXOSIINM VISl TECTUPOBAHUS CUCTEM, PAOOTAIOIIUX C PYCCKOSI3bIUHBIMU IAHHBIMU.

AHanM3 CyHIECTBYIOIIMX CHCTEM C IOMOINBIO TecToBoro Habopa nanHbeix RuBQ mo3Bosser
OLICHUTh UX TOYHOCTH, MOJHOTY M PEIEBAHTHOCTh OTBETOB. TOUHOCTH ONpENeseTCs] KaK J0JIs
MIPaBUJILHBIX OTBETOB CPEIIM BCEX OTBETOB, MIPEIOCTABICHHBIX cucTeMol. [lonHoTa onpenensiercs
KaK JIOJIsl BOIIPOCOB, HA KOTOPBIE CHCTEMa CMOTIJIA JIaTh OTBET. PelieBaHTHOCTH OMpeAeNnsieTcsl Kak
COOTBETCTBHE OTBETA 3aPOCY MOJIb30BATEIS.

Ha ocnoBe ananmn3a pe3yabTaroB TECTUPOBAHUS MOKHO CIEJIATh BBIBOJIBI O CHJIBHBIX M CJIA0BIX
CTOPOHAX KaXJIOW M3 CUCTEM U BbIOpATh TY, KOTOpas Jy4lle BCEro MOAXOAMUT JUI KOHKPETHOM
3amaun. Hampumep, ecnu TpeOyercs BbICOKass TOUHOCTb OTBETOB, TO HMPEANOYTEHHUE CIIEAYET
OT/aTh cUcTeME C OoJiee BEICOKOH TOuHOCThI0. Eciin ke TpebyeTcst IUpOoKUii 0XBaT TeM, TO MOXKHO
BBIOpaTh CUCTEMY € OOJBIIUM KOJMYECTBOM BOIIPOCOB B 0a3e 3HaHUM.

B nienom, o6e cuctemsl, DeepPavlov u QAnswer, sBitOTCS 3pPEKTUBHBIMA HUHCTPYMEHTAMU IS
BOIIPOCHO-OTBETHOTO MOMCKAa M MOTYT HMCIIOJIb30BAaThCS Ui pa3iMyHbIX Lenei. Beioop mexny
HUMHU 3aBUCUT OT KOHKPETHBIX TPeOOBaHUN U OrpaHUYEHHH MTPOEKTA.

11. CuctemMarnueckuil aHaju3 KauyecTBa TeHEpalliid TEKCTOB C TMOMOIIBIO MOJETH
ruGPT-3 nns paznuunbix crieHapues (https://github.com/sberbank-ai/ru-gpts).

DTaIOHHBIN OTBET

Jlig aHanmu3a KayecTBa TreHepaluu TeKcToB Mozenbio ruGPT-3 HeoOxomuMo mpoBecTu psif
UCCIIEIOBAHUNA M HKCIIEPHUMEHTOB, UYTOOBI OIEHUTh €€ CIIOCOOHOCTh TeHEPHUPOBATH TEKCTHI,
COOTBETCTBYIOIIHE ONPEAEIEHHBIM KPUTEPHSIM.

1. OH@HKa TOYHOCTH: TOYHOCTb I'€CHEPAIIUU TCKCTA MOXXHO OLICHUTH, CPaBHUB €TI0 C UCXOJHBIMH
JaHHBIMU WJIKX C OXUIAACMBIM PEC3YJIbTATOM. DTO MOXKET OBITh CACJIaHO BpPYYHYIO HJIM C
HCITIOJIb30OBAHUEM aBTOMATHYCCKUX HHCTPYMCHTOB.

2. AHalM3 CTPYKTYpPBI U COIEPIKAHUS: BAXKHO MTPOBEPHUTH, HACKOJIIBKO XOPOIIIO MOJICIIb TTIOHUMAET
CTPYKTYPY H CoepKaHue TekcTa. [lJis 3TOro MOXKHO MCIOIB30BaTh PA3NYHbIE METPUKHU, TAKHE
kak BLEU (Bilingual Evaluation Understudy), ROUGE (Recall-Oriented Understudy for Gisting
Evaluation) u npyrue.

52


https://github.com/sberbank-ai/ru-gpts

3. IIpoBepka Ha HanUyue OMMOOK: HEOOXOUMO YOETUTHCS, YTO B TEKCTE HET IPaMMaTUYeCKHUX,
opdorpadudecKux U MyHKTYAIIMOHHBIX OMIHOOK. ITO MOXKHO C/ENaTh C TOMOIIBIO CIIeIIUATBHBIX
[IpOrpamMM WM BPYUHYIO.

4. TecTupoBaHUE HA PA3HBIX JAHHBIX: MOJENb JOJKHA OBITH CIIOCOOHA FE€HEPUPOBATh TEKCT HA
pa3HbIe TEMBI U B Pa3HbIX CTHISX. HeoO0X0qMMOo MpoBeCTH TECTUPOBAHKUE HA Pa3JInYHBIX Habopax
JAHHBIX, YTOOBI YOEAUTHCS B €€ YHUBEPCATbHOCTH.

5. CpaBHeHHE C JAPYTMMH MOJCISIMHU: TIOJIE3HO CPaBHHUTH pe3ynbrarthl padotrel ruGPT-3 ¢
pe3yJbTaTaMu APYruxX Mojiesie, 4ToObl ONPEIEIUTh €€ MPEUMYIIECTBA U HEJOCTATKU.

6. I/ICCHGHOBaHHe BJIMSAAHUA TapaMETPOB: MOXKXHO HCCJIICAOBATH BJIMUAHUC PA3JIMYHBIX IIAPaMCTPOB
MOACIN Ha Ka4€CTBO I'CHEPAIMU TEKCTA, TAKHUX KaK pasMEp MOACIH, KOJIUYCCTBO 310X O6y‘{eHI/I${
uT 1.

7. AHaau3 KOHTEKCTA: BaXKHO YUYUTBIBATH KOHTCKCT, B KOTOPOM 6yII€T HCIIOJBb30BATbCA MOACIIb.
HaHpHMep, €CJIM MOICIJIb UCIIOJIB3YCTCA IJId I'CHCPpAllMU OTBETOB HAa BOIIPOCHI, TO HCO6XO,Z[I/IMO
IIPOBCPHUTH e€ cIoCOOHOCTh IIOHMMATH BOIIPOCHI U 1aBaTb aJICKBATHBIC OTBCTHI.

8. M3ydeHue BIUSHUS OOy4YCHHS: MOXKHO HM3y4YHTh, KakK BIMSAET OOydeHHE MOIETH Ha e
CIOCOOHOCTh F'€HEPUPOBATh KAY€CTBEHHBIN TEKCT. [JI1 TOr0 MOKHO ITPOBECTH IKCIIEPUMEHTHI C
Pa3IMYHBIMU METOJIaMU OOY4YEHHUSI U ITapaMeTpamHu.

9. Ananu3 pe3ynbTaToB: [OCJIE IPOBEACHUSI BCEX UCCIIEI0BaHUI HE00X0IUMO TPOaHAIU3UPOBATh
MOJTy4YEHHBIE PE3YNBTAThI U ClIEaTh BBIBOABI O KAY€CTBE FeHEepaIlii TEKCTOB Mozenbio ruGPT-3.

DT 1Iard MOMOTyT MPOBECTH CHCTEMaTHYECKUI aHAIN3 KaueCcTBa FeHepallui TEKCTOB MOAEIBIO
ruGPT-3 u nmonyuuts Oosiee MoTHOE MpeACTaBICHUE O €€ BOBMOKHOCTSIX U OTPAaHUYCHUSIX.

[Ipumep ucnonbzoBanust mozaenau ruGPT-3

Mogens ruGPT-3 MoxeT ObITh HCIIONIb30BaHA ISl CO3JaHMSI TEKCTOB PA3JIMYHBIX JKaHPOB U
cruneif. OHa MOXXKET TeHepUpOBaTh OMUCAHMs TOBApPOB, HOBOCTH, CTAaThH, TUAJIOTH U MHOTOE
npyroe. Mojenb Takke MOXET ObITh 00ydyeHa Ha KOHKPETHBIX JaHHBIX, HalpUMep, Ha
MEIUIUHCKUX 3alMUCSIX HIM IOPUIUYECKUX JIOKYMEHTaX, 4TOObl YIy4dIIMTh €€ CIOCOOHOCTh
TeHEPHUPOBATh CHEIHATN3UPOBAHHBIEC TEKCTHI.

OnHaKo CTOWT OTMETHTh, YTO MOJIENTh HE BCET/Ia MOXKET TOUHO MepeaTh CMBICI UCXOTHOTO TEKCTa
WJIM CO3/1aTh YHUKAIbHBINA KOHTEHT. [l09TOMYy Ba)KHO TPOBOUTH TIIATEIHHBIN aHATTU3 U TPOBEPKY
PEe3yAbTaTOB MEpe]l X UCIIOJIb30BAHUEM.

B nenom, mogens ruGPT-3 siBrisieTcss MOIIHBIM HHCTPYMEHTOM JJIsl TeHEpaIi TEKCTOB, KOTOPbII
MOXeT OBITh MCIIONB30BaH B PA3MUYHBIX oOnacTsaX. OIHAKO AN JOCTHIKEHUS HAWITYUIINX
pe3yiabTaToB HEOOXOAMMO TMPOBOAUTH CHUCTEMAaTWYeCKUW aHanmu3 e€ paboThl M y4YUTHIBATh
0COOEHHOCTH Ka)KJJ0TO KOHKPETHOTO CIIEHAPHUSI.

ITK-3 Cnoco0eH ncnoab30BaTh COBpeMeHHbIe MeTO/Ibl 00pa00TKM M HHTePIPeTaluu
uHpopmanuu B npodeccuoHaIbHOM chepe

B pamkax evibpannoil memvl MA2UCMPAannty HeoOXO0UMO NOKA3AMb HANUYUE 3HAHUL
COBPEMEHHbIX Memo008 00pabomku uU300padceHull 8 06IACMU UCCIe008AHUL KYTbIMYPHO2O U
NPUPOOHO20 HACIEOUs, NOCIEO08AMENLHO ONUCAMb NPOYEOYPY NPUMEHEHUSL PA3TUYHBIX MEMO008
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U  UHCMPYMEHMO8  00pabomKu  u300padrceHull Ha  npumepe  KOHKPEmHO20  HAYYHO-
UCCe008AMENbCKO20 NPOEKMA UMU  BO3MONCHOU cumyayuu 6 pabome Mmy3es no 8blOopy
Mazucmpaunma.

Ilepeuennb TeM 2-if NUCHbMEHHOH PadOTHI C 3TATOHHBIMHM OTBETAMU:

l. Metonbl 06pabOTKH €CTECTBEHHOTO SI3bIKA.

DTaJOHHBIN OTBET

Oo6pabotka ectectBeHHOro s3bika (Natural Language Processing, NLP) — 3t10 o0macth
HCKYCCTBEHHOTO HMHTEJUICKTA, KOTOpash 3aHUMAETCsl aHAJM30M M MOHHUMAaHUEM YEIOBEYECKOTO
s3bika. OHa BKIIIOYACT B ce0si MHOXKECTBO METOJOB M IMOJXOAOB JJIsi PabOThI C TEKCTaMH Ha
€CTECTBEHHOM SI3BIKE.

Metoabl 00pabOTKH €CTECTBEHHOI'O SI3bIKa MOXKHO Pa3AeIUTh Ha HECKOJIBKO KaTeropuil:

1. Mopgonoruueckuii anaan3. ITOT METOJI BKJIIOUAET B C€0sl aHaJIN3 CTPYKTYPHI CJIOB U UX (HOpM.
OH 1no3BONSET ONPEAETMTh YaCTH pPEYd, POA, YHUCIO0, MAASK M Apyrue Mopdosorndyeckue
XapaKTePUCTUKH CJIOB. Mop(hoJIOTUYECKU aHaIU3 SIBIISICTCS OCHOBOWM IS MHOTHX JPYTUX
METO/10B 00pabOTKH €CTECTBEHHOTO SA3bIKA.

2. CuHrakcuuyeckuid aHanu3. CHHTAaKCMYECKUI aHaIU3 IO03BOJISIET OINPEAEIUTb CTPYKTYPY
NPEVIOKEHUS M €ro COCTaBJSIIOIIME »BJIEMEHThl. OJTO BKJIKOUYaeT B cels ompeneneHue
MOJUIEKAIIEr0,  CKAa3yeMoro, JONOJHEHHS M  JPYIMX  CHHTAaKCUYECKUX  JJIEMEHTOB.
CHHTakcHYeCKUI aHaau3 I[OMOTaeT IOHATh CMBICI IPEIJIOKEHHUS U €ro CBA3b C JIPYIMMH
MPEIOKEHUSIMH.

3. CemanTnueckuil aHanu3. CeMaHTHUYECKUM aHAJIM3 HAIIPABJIEH HAa IIOHUMAaHUE CMBICIIA CIIOB U
npeiokeHnd. OH yuHThIBA€T KOHTEKCT, B KOTOPOM HCIIOJIb3YIOTCSL CJIOBA, U ONPENENIAET HUX
3HaueHus. CeMaHTHYECKUI aHaJIu3 MOXKET ObITh MCIOJIb30BaH JJISl ONPEAETICHUS CHHOHHMOB,
AHTOHUMOB, TUTIEPHUMOB ¥ TUITOHUMOB.

4. PacnosnaBanue peuu. PacrnozHaBaHume peunm — 3TO METOJ, KOTOPBIM IO3BOJISET
peoOpa3oBbIBaTh peub B TEKCT. OH UCIOIB3YETCs [ CO3/1aHuUs CHCTEM T'OJIOCOBOTO YIIPaBIeHUS,
pacro3HaBaHMs KOMaH U IpYTUX MPUIIOKEHUH, Tie TpeOyeTcs B3aUMOICHCTBHE C I10JIb30BaTeIeM
4yepes peub.

5. I'enepanus Tekcra. ['eHepannsa TekcTa — 3TO MPOLIECC CO3JaHUS HOBBIX TEKCTOB HAa OCHOBE
BXO/IHBIX JIaHHBIX. ['eHepanys MOXeT ObITh MCIOJIb30BaHa ISl CO3/IaHUSl ONMMCAHUN TOBApOB,
TeHEepaluy OTBETOB Ha BOIIPOCHI U IPYTUX 3a/1a4, TPEOYIOLINX CO3JaHUs HOBOT'O KOHTEHTA.

6. MamuHHbI nepeBol. MalMHHbIN IepeBo]l — ATO aBTOMAaTUYECKUN NEPEBOJT TEKCTA C OTHOTO
A3bIKa HA Apyrod. MalMHHBIN NEPEBO UCTIONB3YET AITOPUTMBI JUIsl aHAJIM3a UCXOAHOIO TEKCTa
1 CO3/1aHus IEPEeBO/ia Ha 1IEJIEBOM S3BIK.

7. AHanu3 TOHAJIBHOCTU. AHAIN3 TOHAJILHOCTH IIO3BOJISIET ONPEAEIUTH YMOLIMOHAIBHYIO OKPacKy
Tekcta. OH MOXKET MCIIOJIBb30BATHCS JJISl OINpENeleHHs] HAaCTPOEHHUs IOoJb30Bareseil, aHanausza
OT3BIBOB U JIPYI'MX 3a]1a4, CBSI3aHHBIX C SMOLUSAMHU.

8. N3Bneuenne unpopmanuu. M3snedenne nHGpopMaluy — 3TO Mpolecc u3BjieueHus HakToB U
coOBITHI U3 TekcTa. M3Breuenne nH(pOpMaLUU UCTIOIB3YETCs I CO3aHus 0a3 TaHHbBIX, TTOUCKA
nH(pOpMaIuu U Ipyrux 3ajady, rae HeoOX0AUMO U3BJIeUb KOHKPETHBIE JaHHbIE U3 TEKCTA.

9. ABTOMaTHueckoe CyMMHpPOBaHUE. ABTOMAaTHYECKOE CYMMHUPOBAaHUE — 3TO CO3JaHUE KPATKOrO
M3JIoKeHus TekcTa. OHO MOXKET OBITh MCIIOJIB30BAHO JJISI CO3aHUS PE3IOME CTaTel, HOBOCTEH U
JPYTUX TEKCTOB.

10. JlmanoroBele cuCTEMBI. JluamoroBble CHUCTEMbI MO3BOJSIOT B3aMMOJIEHCTBOBATh C
II0JIb30BaTENIIMU 4€pe3 €CTECTBEHHBIN s3bIK. OHM MOTYT HCIIOJIB30BaThCs ISl CO3JaHUS 4ar-
00TOB, BUPTYaJIbHBIX TIOMOIIHUKOB U IPYT'HX JUATOTOBBIX CHCTEM.

DTO UMb HEKOTOPHIE U3 METOI0B 00pabOTKH €CTECTBEHHOTO SI3bIKa, KOTOPBIE UCIIOIB3YIOTCS B
COBPEMEHHBIX CHCTEMaX MCKYCCTBEHHOTO MHTEeJUIEKTa. KaKIblil U3 3TUX METONOB UMEET CBOU
0COOEHHOCTH M 001aCTH IPUMEHEHHUSL.
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2. MaiuHHBIN TepeBOI.

OTallOHHBIA OTBET
MarnuHHbIN epeBo — 3TO MPOLIECC aBTOMATHYECKOrO MEpPEeBOJa TEKCTa C OJHOIO S3bIKa Ha
JPYTOH C TIOMOIIBI0 KOMIIBIOTEPHBIX MTPOTPaMM.

MaruHHBII IepeBO UCTIOIB3YETCs IS YIPOIIESHUS U YCKOPEHUS Ipoliecca epeBoaa, 0COOCHHO
B T€X CIIy4asix, Korja TpeOyeTcs epeBecTH OONIbII0E KOJTMIECTBO TEKCTOB HITH KOT[a HEOOX0 MO
ObICTPO MONy4uTh nepeBod. ONHAKO MAIIMHHBIA TMEepeBOJ HE Bcerga 00ecleYrBaeT BBICOKOE
KaueCcTBO NEPEeBO/Ia, TaK KaK OH MOXET JOMYCKaTh OIIMOKH U HETOYHOCTH.

Cy1ecTByeT HECKOIBKO MTOX0/I0B K MAlIMHHOMY IIEPEBOY:

* Craructuueckuii MamuHHBIA miepeBoa (SMT) Hcmonb3yeT CTaTUCTHUYECKUE MOISTH IS
oIpeiesieHUs] HamOoyiee BEPOSATHOTO IepeBona Kaxkaoro ciosa wiu (paser. SMT Tpebyer
OO0JIBILIOTO KOJIMYECTBA 00YyUaIOIIUX TAHHBIX JIJIS1 CO3JaHUsS MOZETEH.

* Heliponnslii MamnHHbIN niepeBo] (NMT) ucnosnb3yer HeHpOHHbBIE CETH AJIs 00y4YeHUs MoJieIen
nepeBoga. NMT moxer obecrieunth 0oJiee BRICOKOE Ka4eCTBO MepeBoa 1Mo cpaBHEHUIO co SMT,
HO TpeOyeT OOJBIINX BEIYUCIUTEIHHBIX PECYPCOB.

* 'nOpuaHBIA MalIMHHBIA 1epeBoja coderaeT B cede anemenTl SMT u NMT mis noctrkeHus
HaWIY4Ilero KayecTBa nepeBoja.

Jlist ynydieHust KauecTBa MAIIMHHOTO TIEPEBO/IA UCIIONIb3YIOTCS PAa3JIMUHbIE METOIbI, TAKHE KaK:
* [IpenBapurenbHast 00paboTKa TeKCTa, KOTOpasi BKJIIOUaeT B ce0sl TOKEHU3ALUIO, JIEMMaTH3aIUI0
Y CTEMMUHT.

* TlocT-00paboTKa TEKCTa, KOTOpask MCHPABISET OLIMOKUM MAIIMHHOTO TEepeBOJa U YIydilaeT
YUTAaeMOCThb NIEPEBO/IA.

* Mcnonb30BaHue MapaieIbHBIX KOPITYCOB, KOTOPHIE COEPKAT TEKCTHI HA MCXOTHOM SI3bIKE U X
nepeBosibl Ha 1eneBo s3bIK. [lapamienbHble Kopmyca MUCHONB3YIOTCS UIsl 00ydeHUs: Mopaenei
MalIMHHOTO MEePEeBOAA.

B HacTos1ee BpeMs MalIMHHBIA MepeBOI IMPOKO UCTIOJIB3YETCS B pa3IMUHBIX 00JACTAX, TAKMX
Kak Ou3Hec, Hayka U oOpa3oBaHue. MaIIMHHBIN [EpPEeBOA TaKXKe SIBIAETCA MPEIMETOM
UCCIIeIOBaHUN B 00OJIACTH UCKYCCTBEHHOTO MHTEIUIEKTa M 00pabOTKH €CTECTBEHHOTO S3bIKA.

[IpenmymecTBa MallIMHHOTO NIEPEBOJIA!

* CkopocTb U 3(PPEKTUBHOCTb: MAIIMHHBIA IEPEBOJ IMO3BOJSIET OBICTPO U 3(P(HEKTUBHO
NEPEeBOUTH OOJIbIINE 0OBEMBI TEKCTA.

* JlocTyHmHOCTb: MalllMHHBIE NEPEBOIYMKU JTOCTYIHBI OHJIAHH U MOTYT OBITh HCIOJIb30BaHbI
OecIuIaTHO WK 32 HEOOJIBIIYIO TUIATY.

* ABTOMaTH3allus: MAIIMHHBIA TMEepeBOJ aBTOMATH3UPYET MPOLECC MEPEeBOAd, UTO CHHXKAET
BEPOSITHOCTH OINOOK, CBSI3aHHBIX C YEIOBEYECKUM (PAKTOPOM.

Henocrarku MalmmHHOTO NepeBoja:

* KagecTBO mepeBoa: MalIMHHBIN MEPEBOT MOXKET JOMYCKATh OIIMOKH U HETOYHOCTH, OCOOCHHO
IIPU NIEPEBOJIE CIOKHBIX TEKCTOB.

* HeoOXoAMMOCTh IpeaBapUTEIbLHON 00pabOTKM M MOCT-00pabOTKU: Ui YIydIlIeHUsl KauecTBa
nepeBojia Tpedyercss MpeaBapuTesibHas 00paOOTKa HCXOAHOTO TEKCTa W IMOCT-00paboTka
MAaIIMHHOTO TIePeBO/Ia.

*Or PAHUYCHHOCTD A3BIKOBLIX ITAP: HCKOTOPHIC MAINMHHBIC ICPCBOAUYUKHN TOAACPIKUBAIOT TOJIBKO
OIIPEAEIEHHBIC SI3BIKOBBIC MTAPHI.
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Hecmorpss Ha  HemOCTarkk, MAIIWHHBIA  TMEPEBON  NPOAODKAeT  pa3BUBAThCA |
COBEpPIIEHCTBOBATbCS, U €r0 HCIOJb30BAaHUE CTAHOBUTCA BCE Oojee pacrnpocTpaHEHHBIM. B
OyaylieM MaIlMHHBIA TIepeBoJ OyaeT wurparh emié Oosnee BaXHYIO poilb B 00pabOTKe
€CTECTBEHHOTO S3bIKa 1 KOMMYHHKALIUU MEXIY JIFObMHU, TOBOPSIIMMU Ha Pa3HBIX S3bIKaX.

3. ['o;10CcOBBIE TTOMOIITHUKH.

OTaloOHHBINA OTBET

T'oocoBbIE TOMOIIHUKH — 3TO KOMITBIOTEPHBIC ITPOrPaMMBbI, KOTOPBIE CIIOCOOHBI Paclio3HaBaTh
Y TIOHMMATh TOJIOCOBBIE KOMaHAbl YesoBeka. OHHM HCIIONB3YIOTCS ISl BBITOIHEHUS PA3IMYHBIX
3aJla4, TAaKUX KakK MOMCK MH(OPMAIIMK B MHTEPHETE, YIPABICHUE YCTPOMCTBAMH YMHOIO J0Ma,
TUTAHUPOBAHKE JIEN U T. [I.

l'onocoBbie TOMOIIHUKY Pa0OTAaIOT HA OCHOBE AJITOPUTMOB MAIIMHHOIO 00y4eHHUs U 00paboTKU
ectectBeHHOro s3pika (NLP). OHM HCHONB3yIOT METOAbl pACHO3HABAHMS pPE4Hd  JUIsS
peoOpa3oBaHus ayMHOCUTHANIA B TEKCT, a 3aTeM aHAIM3HPYIOT 3TOT TEKCT ¢ momomibio NLP-
Mozenel Juisi TOHMMaHusi ero cmbicia. llocie 3Toro OHu BBINOJHAKOT COOTBETCTBYIOLIUE
JEUCTBUS WK NPEJOCTABISAIOT I0Ib30BATEN0 HHPOPMALIHIO.

CymiecTByeT MHOXECTBO TOJIOCOBBIX ITIOMOIIHUKOB, KaXIbIi M3 KOTOPHIX HMMEET CBOH
ocobeHHocTH U (pyHKIMU. HekoTopble U3 HUX SBISAIOTCS CaMOCTOATENbHBIMU NPUIIOKEHUIMU,
takuMu Kak Siri ot Apple, Google Assistant or Google u Cortana or Microsoft. pyrue
MHTETPUPOBaHbl B ONEpallMOHHbIE CUCTEMBI, Takhe Kak Amazon Alexa /g ycTpoiictB Amazon
Echo u Google Home. TpeTbu sIBiIsitOTCA 4acThiO APYTUX CEPBUCOB, TAKUX Kak SHIeKc Asuca,
KoTopas paboraet Ha iarpopme Anaexc.bpaysep.

Jln1st pabOThI TOJIOCOBOTO MOMOIIHUKA HEOOXOIMMO YCTAHOBUTH COOTBETCTBYIOIIEE MPHIIOKEHNE
Ha YCTPONCTBO MWJIM HCIIOJIB30BaTb COBMECTHMOE YCTPOMCTBO C MOAAEPKKOM TOJI0COBOrO
ynpasieHus. [lonb3oBaresb MOXKET B3aMMOJEHCTBOBATH C TOJOCOBBIM IIOMOIIHUKOM 4Yepes3
MUKpPO(OH WM JTUHAMUK YCTPOMCTBA, MPOM3HOCS KOMaHIbl WM 3a/1aBas Bompockl. [onocoBoii
MIOMOIITHUK OyneT o0pabarhiBaTh 3T KOMAH/bl U MPEIOCTABIATH MOJIb30BAaTEN0 HEOOXOAUMYIO
MH(OPMAIUIO WIH BBIIOIHATH TpeOyeMble 1eHCTBUS.

[IpeumytiecTBa UCTIOIB30BAHUS TOJIOCOBBIX TOMOIIIHUKOB:

* YnoOCTBO: TOJOCOBBIE ITOMOIIHHUKK IT03BOJISIOT ITOJL30BaTEIIM BBIIMOIHATE 3ajadyd Oe3
HEOOXOAMMOCTH UCIIONB30BAHUS KJIABUATYPHI WU MBIIIU. DTO 0COOEHHO TMOJE3HO JIJIs JIFOJEH C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH UJIH T€X, KTO XOYET YIIPOCTHTH CBOIO PadOTYy.

* 3¢ (PeKTUBHOCTD: TOJIOCOBBIE TOMOIIIHUKH MOTYT OBICTPO ¥ TOUYHO BBITIOJIHATH CIIOKHBIC 3a/1a4H,
TaKHe KakK MOUCK WH(POPMAIIMH UITH TIEPEBOJ] TEKCTA.

* JIOCTYITHOCTB: TOJIOCOBBIE IIOMOIITHUKHU JTOCTYITHBI Ha PA3IMYHBIX YCTPONCTBAX M TuIaThopmax,
YTO JIeaeT UX JOCTYIHBIMU JJIS IIUPOKOTO KPyra MoJIb30BaTelei.

OnHAaKo y TOJIOCOBBIX MIOMOIITHUKOB €CTh U HEKOTOPhIE HETOCTATKH:

* OrpaHUYCHHBIC BO3MOXKHOCTH: TOJIOCOBBIC ITOMOIIHHUKH BCE €IIé WMEIOT OrpaHHYCHHBIC
CHOCOOHOCTH K MOHUMAHUIO CIIOKHBIX 3aIIPOCOB M KOHTEKCTYallbHOM HH(OpPMAIIUK.

* Tlpobmembl ¢ KOH(PUACHIIMATHLHOCTBIO: HCIOJb30BAHUE TOJOCOBBIX TMOMOIIHUKOB MOXKET
MIPUBECTH K cOOpY 1 00pabOTKE JIMYHBIX TaHHBIX TOJIH30BATEIS.

* 3aBHCHMOCTh OT TEXHOJIOTHH: padoTa TOJOCOBBIX IIOMOIIHHUKOB 3aBHCHUT OT KadecTBa
QITOPUTMOB M JOCTYIMHOCTH HWHTEPHETA, YTO MOXET BBI3BaTh NPOOIEMBI TpH COOSIX WIH
OTCYTCTBHH TTOJKITFOYCHHUSI.
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B nenom, roiocoBble TOMOIIHUKH MPEACTABISAIOT COOO0M MEPCHEeKTUBHOE HAIIPABIIEHUE PA3BUTHS
TEXHOJIOTHI CKYCCTBEHHOTO MHTEIJIEKTa U 00pa0OTKM €CTECTBEHHOTO si3bIKa. OHM MOTYT CTaTh
0oJiee COBEPIICHHBIMH U (PYHKIIMOHAILHBIMH B OyyIleM, IPEeIOCTaBIIsAs MOJIb30BaTENsIM HOBbIE
BO3MOKHOCTH ISl B3AUMOJIEHCTBUS C KOMIIBIOTEPAMU U IPYTUMHU YCTPOMCTBAMH.

4. AHan3 TEKCTOB.

DTaNIOHHBIN OTBET

AHann3 TEKCTOB — JTO MpoIecC HU3BIEUeHUS HHGOpMAIMM W3 TEKCTOBBIX JAHHBIX C
HCIOJIb30BAaHUEM METOIOB 00paboTKH ecTecTBEeHHOTO si3bika (NLP). AHamu3 TEKCTOB BKITIOYAET B
ce0s HeCKOJIbKO JTaIoB:

1. IIpenBaputenbpHas oOpabOTKa: Ha ITOM dTare TEKCT IMpeodpasyercs B GpopMart, YIOOHBIH s
aHaJM3a. ITO MOXKET BKJIIOYATh yNaJeHUE 3HAKOB MPEMUHAHUS, TPUBEICHUE TEKCTAa K HIDKHEMY
PETUCTpY, YIAJICHUE CTOI-CJIOB H T. II.

2. TokeHuzamus: TEKCT p336I/IBaeTCH Ha OTACJIbHBIC CJ10BA UJIM TOKCHBI.

3. Jlemmaruzanus: ciaoBa MPUBOIATCS K UX CIOBapHOW (opme, YTO YMpOIIAeT AalbHEHIIHiA
aHaJIn3.

4. CTeMMUHT: y/laJeHle OKOHYaHUH CJI0B JUIsl IOJIy4Y€HUs OCHOBBI CJIOBA.

5. Mop¢onoruueckuii anaiau3: onpeaeaeHne MOp(oIOTHIeCcKIX XapaKTEPUCTHK CIIOB, TAKUX KaK
4acTh peyu, poi, YUCIO U T. 1.

6. CuHHTakcHYeCKHMH aHalu3: IOCTPOEHUE CHHTAKCUYECKOTO JiepeBa MPENJIOKECHUS Ui
OTIpe/IENIEHUS €T0 CTPYKTYPHI.

7. CeMaHTUUYEeCKHH aHAJIW3. BEIABJICHUE CMEICIA TEKCTA HAa OCHOBE €ro JICKCUMYSCKHX M
CUHTAKCHYECKHUX 0COOCHHOCTEH.

8. 3BneueHue I/IH(I)OpMaI_II/II/IZ BBIACIICHHUC KITFOYCBBIX (I)aKTOB, CO6BITI/II71, 00BEKTOB 1 OTHOIIICHUM
M3 TEKCTA.

9. Knaccudukanus u kiactepusalnusi: TpynnmupoBKa TEKCTOB MO OMPEAEIEHHBIM KaTeTOPUIM HIIH
KJIaCTEpPaM Ha OCHOBE MX COAEPKaHUA.

10. Ananu3 TOHAJIBHOCTU: ONPENEIIEHNE AMOLMOHAIBHON OKpackM TekcTa (TIO3UTHBHBIN,
HEraTUBHBIN, HEUTPaJIbHBIN).

HJ'IH IMMPOBEACHHNA aHAIN3a TEKCTOB UCIIOJB3YIOTCA PA3JIMYHBIC METOABI K AJITOPUTMbI MAITMHHOT'O
O6quHHH, TaKHC KaK HCﬁpOHHBIC CCTHU, NCPCBbA peHlCHI/IfI, MCTOABI KJIACTCpU3aAllMU U JP. B
3aBUCHUMOCTH OT 3aa4u, MOTYT MMPHUMEHATHECA PA3HBIC MOAXOAbI K aHAJIN3Y TCKCTOB. HaanMep,
JJIA KJ]aCCI/I(I)I/IKaI_[I/II/I HOBOCTEM MOXXHO HCIIOJIb30BaTh MCETOAbI MAalllIMHHOI'O O6y‘-ICHI/I$I Ha OCHOBC
IIPHU3HAKOB, a JJId BBIABJICHUA TEM B TCKCTE — METOAbI TCMATUYCCKOT'0 MOACIIUPOBAHU .

AHanu3 TEKCTOB HaXO/IUT MPUMEHEHHE B PAa3IMYHBIX 00IACTAX, TAKUX KaK MApKETHUHT, MEIULIMHA,
fopucnpyaeHuus u apyrue. OH MO3BOJSET aBTOMAaTU3MPOBATh MPOIECCH 00pabOTKH OONBIINX
00bEMOB TEKCTOBBIX JTaHHBIX, BBIABISATH 3aKOHOMEPHOCTH M TEHICHIIMH, a TakXe NMPUHUMATh
00OCHOBaHHBIE PELICHHUS HAa OCHOBE MOJIYYEHHOM NWH(pOpPMALIUH.
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5. Pacnio3naBanue U CHHTE3 peyu.

OTaNnoOHHBINA OTBET

PacrioznaBanme peunn — 3TO TpoOIECC NpeoOpazoBaHUsS ayduocurHanma B TeKCT. CHCTeMbI
pacro3HaBaHWS PEYM  KCIOJB3YIOTCA IS TOJIOCOBOTO  YNPAaBICHUS  yCTPOHCTBAMHU,
ABTOMATUYECKOTO CO3/IaHUS CYOTUTPOB, IIEPEBOJIA PEUYH B TEKCT U APYTHX IEICH.

CuHTe3 peun — 3TO TEXHOJIOTHUS, KOTOpas mpeodpasyeT TEeKCT B pedb. CHHTE3aTOpbl peyH
UCIOJB3YIOTCS B Pa3JINYHbIX PHIOKEHUAX U YCTPOMCTBAX, TAKMX KAK I'OJOCOBBIEC TOMOIIHUKHY,
CUCTEMBI OIIOBEILIEHNS, HABUTALIUOHHBIE CUCTEMBI U JIPYTHE.

[pouecc pacro3HaBaHHs ¥ CHHTE3a PEUU BKITIOUACT HECKOJIBKO ITAIOB:

1. COop maHHBIX: Ha ATOM 3Tare MPOUCXOIUT 3aIUCh ayAMOCUTHAIA UM TEKCTa, KOTOPBIi OyneT
00pabaThIBaThCSl CHCTEMOM.

2. [IpenaputenbHast 00pabOTKa: HA TAHHOM JTare ayJJMOCUTHAJ OUHUIIACTCS OT IIYMOB M ITOMEX,
a TeKCT HOPMAJIU3yeTCsi M 00padaThIBacTCs ISl YJIy4IlICHHs Ka4eCTBa pacrio3HaBaHMUS.

3. O0paboTKka cUrHaia: 371eCh MPOUCXOIUT U3BJICUCHUE IPU3HAKOB U3 ayJJMOCUTHAJA UM aHAJIN3
TEKCTa JUISL OTIPEIICIICHHUS €T0 CTPYKTYPBI H COICPIKAHUSI.

4. Kiaccudukanusi: Ha OCHOBE U3BJICUEHHBIX MPU3HAKOB CUCTEMA OINPENEIISIeT, KaKOW TEKCT WU
3BYK OBLI IIPOU3HECEH.

5. MaTepnperanusi: mocie KIacCU(PUKAIIMA CUCTEMa HHTEPIIPETUPYET MOMYYCHHBIH pe3yibTar u
BBIBOJMT €I'0 B BUC TCKCTA UJIX 3BYKaA.

6. OreHKa: Ha MOCJIEAHEM JTalle CHCTEMa OIICHUBAeT Ka4eCTBO PACIO3HABAHUS WM CHHTE3a U
IIPY HEOOXOIMMOCTH KOPPEKTUPYET CBOU ITapaMeTPBhI.

Jlnist pacTio3HaBaHMS PEYH MCTIONB3YIOTCS Pa3IMUHbIe METObI, TAKUE KaK CKPBIThIE MapKOBCKHUE
mozenu (HMM), rmmy6okue HeliponHsle cetr (DNN) u pekyppenTHblie HelipoHHbIe ceTh (RNN).
Jlnsi cMHTEe3a pedr MPUMEHSIOTCS aJlTOPUTMBI, OCHOBaHHBIE HAa MOJEJSAX T€HEpaIlii TEKCTa U
aKyCTHYECKHUX MOJIEIISX.

CoBpeMeEHHBIE CUCTEMBI PACTIO3HABAHUS U CUHTE3a PEYH JOCTUIIIN BBICOKOTO YPOBHS TOYHOCTH U
MOTYT HMCIOJb30BAThCS B PA3IMYHBIX 00JACTSIX, TAKUX KaK MEIUIMHA, oOpa3oBaHue, OU3HEC U
npyrue. OgHaKo OHM BCE €€ UMEIOT HEKOTOPBIE OIPaHUYEHMS], CBSI3aHHBIE C aKIICHTOM, IIyMOM
U ApYTrUMU (paKkTopaMu, KOTOPbIE MOT'YT HOBJIUATH Ha KAYECTBO PACIO3HABAHUS U CUHTE3A.

B Oynyiem oxuaercs nanpHeiIiee pa3BUTUE CUCTEM pacliO3HABAHUS U CUHTE3a PEUYH, BKIIOYas
yIydllleHHe  alrOpUTMOB  OOpabOTKM  CUTHAJOB, HCIOJb30BaHUE  0OOjee  MOIIHBIX
BBIYHCIUTENBHBIX PECYPCOB M pa3pabOTKy HOBBIX METONOB OOy4deHHs! Mojesieil. ITO MO3BOJIUT
MOBBICUTh TOYHOCTh M HAAEKHOCTb 3THX CHCTEM U PaCIIUPUTh UX NPUMEHEHHUE B Pa3INYHBIX
chepax IeaTeTbHOCTH.

6. OG6paboTka ecTeCTBEHHOTO sI3bIKa Ha Java.

OTaJIOHHBIN OTBET

Oo6pabotka ecrectBeHHoro si3bika (Natural Language Processing, NLP) — »3t0 oOmacth
HCKYCCTBEHHOTO MHTEJUIEKTA, KOTOPasi 3aHUMAETCs B3aMMOJICHCTBHEM MEXITy KOMIBIOTEpaMH U
YeJIOBEYECKHUM SI3BIKOM.

O0paboTKka eCTECTBEHHOTO s13bIKa HA Java MOXKET BKJIIOUATh B CE0s1 HECKOIBKO ATAIOB:

1. ToxeHu3amus: pa3neaeHrne TEKCTa Ha OT/ICIbHBIC CJI0BA WU TOKEHBI. DTO MOXKET OBITh ClIeJIaHO
C TIOMOIIBIO PETYIISPHBIX BBIPAXKEHHUI WIIA IPYTHUX METOIOB.
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2. CTeMMHHT W JeMMaTH3alus: MpUBEACHUE CIOB K UX OCHOBHOHU (hopme. CTeMMHHT ynamser
OKOHYAHHUS CJIOB, a IEMMAaTHU3AIIUS UCIIOJIB3YET CIOBAPH IS ONpe/IesieHrs 0a30B0i (hOPMBI CIIOBA.
3. Mopdonoruueckuit ananus: onpeaencHue MOPPOIOrHIecKX XapaKTEPUCTUK CIIOB, TAKUX KaK
4acTh PEYH, PO/, YUCIIO U T. .

4. CuUHTakCUYEeCKHM aHalM3: I[OCTPOECHUE CHHTAKCUYECKOIO JIepeBa MPEUIOKEHUS. ITO
MO3BOJISIET MOHITH CTPYKTYPY MPEIOKEHUS U €r0 CMBICTL.

5. CemMaHTHYECKUI aHAJIN3: ONPEACIICHUE 3HAYEHUs CJIOB M MPEJI0KEHUI Ha OCHOBE KOHTEKCTA.
6. Pacno3HaBaHre MMEHOBAHHBIX CYIIHOCTEH: BBIIETICHUE UMEH JIIO/ICH, MECT, OpraHu3aluii 1
JPYTUX BaXKHBIX 00BEKTOB U3 TEKCTA.

7. W3Bneuenue wuHbopManuu: wu3BicdeHWE (AKTOB M OTHOMICHWH W3 TekcTa. Hampumep,
W3BJICYEHUE JaThl, BDEMEHHU, LIEHbI U T. 1.

8. I'eHepanmsi TekcTa: CO3aHUE HOBOTO TEKCTa Ha OCHOBE BXOJHBIX JAHHBIX. DTO MOXET OBITh
nepeBoj, nepedpasupoBaHie UM Ir'eHepalrs HOBBIX MPEATIOKEHHIM.

9. AHanu3 TOHAJIBHOCTHU: ONpPEIEICHUE HSMOIMOHAJIBLHOM OKpPAaCKM TEKCTa. IJTO MOXKET
HCIIOJIb30BaThCs JJIs aHAJIM3a OT3bIBOB KIIMEHTOB WJIU APYTUX TEKCTOBBIX JaHHBIX.

10. MamuHHBIM EpeBO/: EPEBOA TEKCTA C OHOTO SI3bIKa HA IPYTOM.

Jnst 06pabOTKH €CTECTBEHHOTO S3bIKa HA Java MOYKHO HCIIONB30BaTh Pa3lInYHbIe OMOIMOTEKH U
¢bpeiimBopku, Takue kak Stanford CoreNLP, OpenNLP, GATE u apyrue. OTH UHCTPYMEHTHI
MPEJOCTABIAIOT TOTOBBIE (YHKIMH JUISL  BBIMOJIHEHHWS PAa3IMYHBIX 337ad  00pabOTKH
€CTECTBEHHOTO SI3bIKA.

Takke BaXXHO Y4YMTBIBAaTh, YTO O0OpabOTKa €CTECTBEHHOIO S3bIKa SBJSETCS CIIOKHOW 3aaadei,
TpeOyrolel yOoKuX 3HaHUM B 00JIaCTH JIMHTBUCTUKU, MaTeMaTUKU U nHGopMmartuku. [losTomy
JUIs YCHEIIHOW peanu3aliy IPOEeKTOB 10 00paboTKe eCTeCTBEHHOIO sI3blka HEOOXOMMO UMETh
XOpollee MOHUMaHUE ITHX 00JIacTel.

7. O0paboTka ecTecTBEHHOTO fA3bIKa B KOHTeKcTe Data Science ¢ppeiiMBOpKOB.

DTaJOHHBIN OTBET

Oo6pabotka ecrectBeHHoro s3bika (Natural Language Processing, NLP) — »3t0 oOmnacth
HCKYCCTBEHHOTO HHTEUIEKTa W MAIIWHHOTO OOYYeHHWs, KOTOpas 3aHUMAeTCs aHaIM30M |
NIOHMMaHHEM 4YeJIoBeYecKoro s3bika. OHa BKIIOYAaeT B ce0s MHOXECTBO 3aJad, TaKMX Kak
pacro3HaBaHHE PeyM, MALIMHHBIA TEPEeBOJI, aHAIN3 TOHAIBHOCTH TEKCTa, TeHEepalus TeKCTa U

IpyTue.

B xonrtekcre Data Science QpeiiMBOpKOB 00pabOTKa €CTECTBEHHOIO s3bIKa MOXET OBITh
WCTIONB30BaHa JUIs PEUICHHs Pa3IMYHbIX 33/1a4 aHalli3a JaHHBIX, CBS3aHHBIX C TEKCTOM. BoT
HEKOTOPbIE U3 HUX:

1. AHanu3 TOHAIBHOCTH TEKCTA: ONPEIEIIEHNE SMOLMOHAIBHON OKPACKH TEKCTa (MIO3UTHUBHOM,
HEraTUBHOM WJIM HEUTpaiabHOW). DTO MOXKET OBbITh MOJIE3HO ISl aHaJu3a OT3BIBOB KIMEHTOB,
HOBOCTHBIX CTaT€H U APYTUX TEKCTOBBIX IaHHBIX.

2. Pacno3HaBaHM€ WMEHOBAaHHBIX CYIIHOCTEH: BBIJIEICHHE B TEKCTE HUMEH JIIOIEH, MECT,
OpraHu3alMi U JPYriuX 0OBEKTOB. DTO MOXKET HCIIOIb30BATHCS ISl CO3/1aHMUs KaTaJloroB TOBAPOB,
rorcka MHPOPMALIUU O COOBITHSIX U T. [I.

3. MamuHHbIN IepeBO/l: aBTOMAaTHYECKUI NTEPEBO TEKCTA C OTHOTO SA3bIKA HA IPYrOi. DTO MOKET
OBITh MOJIE3HBIM JIJISI MEXKTYHAPOIHBIX KOMIIAHUM, HAyYHBIX MCCIEIOBAaHUI U IpYruX oOjacTei,
rae TpedyeTcs nepeBo] 00IbIIOro 00bEMa TeKCTa.

4. I'eHepanus TEKCTa: CO3/1aHUE HOBOI'O TEKCTa HA OCHOBE 3a/IaHHOTO IIA0JI0HA MM KOHTEKCTA.
DTO MOXET MIPUMEHSTHCS AJI TEHEPALUH ONMCAaHUN TOBAapOB, HOBOCTEH, PEKJIAMHBIX TEKCTOB U
IPYTHUX BUJOB KOHTEHTA.
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5. W3Bneyenue Kio4eBBIX (pa3: BBIJACICHHE HauOoJiee BaXXHBIX CIOB U ()pa3 M3 TEKCTa. ITO
MOJKET IIOMOYb B aHAIIU3€ COJCPXKAHUS TEKCTa, TOUCKE MH(OPMAIUU U IPYTHUX 3a7a4ax.

6. CeHTMEHT-aHaJIM3: OnpeeiieHre 00IIero HACTPOSHUS TeKCTa (HalmpuMep, MOJIOKUTEIBHOE,
OTPHILIATEIILHOE WIIM HEUTPATIBHOE).

7. Knaccudukanus TEKCTa: OTHECEHHE TEKCTa K ONpPEICIEHHOMY KJIACCy WM Kareropuu Ha
OCHOBE €T0 COJICPIKAHMS.

8. ABroMarnyeckoe peepupoBaHUEe: CO3/IaHUE KPATKOTO U3JI0KEHHS TEKCTA.

9. Ilonnmanue 3apOCOB HA €CTECTBEHHOM SI3bIKE: MHTEPIPETAIHS 3alIPOCOB MOJIb30BATENICH H
MPEJOCTABICHUE COOTBETCTBYIOIUX OTBETOB.

Jlnst 00paboTku ecTecTBEHHOTO si3bIka B Data Science ncnonb3yroTcest pa3aInyHble HHCTPYMEHTBI
u oubmmotexu, Takue kak NLTK, SpaCy, Gensim, TensorFlow u apyrue. Onu npeaocTaBisitoT
MIAPOKUI cHeKkTp (GyHKIuil Ui paboOThl ¢ TEKCTOM, BKIIIOYAs TOKEHU3AIHMIO, JIEMMAaTH3AIHIO,
CTEMMUHT, BEKTOPU3ALUIO U IPYTUE ONEPAIIH.

O0paboTKa eCTECTBEHHOTI'O SI3bIKa ABJISIETCS BAXKHBIM HHCTpYMEHTOM Ut Data Scientist, KOTOpbIi
MO3BOJISICT AHAJIM3UPOBATh W TOHWMATh TEKCTOBHIC JAHHBIC, a TAaKKe HCIIONb30BaTh HX JUIS
MPUHATHUS PEIICHUH U IPOTHO3UPOBAHUSI.

8. O0paboTka ecTecTBeHHOTO s13bIKa ¢ TensorFlow.

DTaNlOHHBIN OTBET

Oo6paboTka ecrectBeHHoro s3bika (Natural Language Processing, NLP) — 310 o00nacth
MCKYCCTBCHHOTO WHTEIUICKTA, KOTOpas 3aHMMAETCs aHAJU30M M MOHMMAaHHUEM 4YeJIOBEUECKOTO
s3pika. OHa BKJIIOUAET B ce0s MHOXKECTBO 3aJay, TAKUX KaK pacro3HaBaHUE PEYH, MAIIUHHBIN
MePEBOJI, aHATM3 TOHAITBHOCTH TEKCTA U T. II.

TensorFlow — 310 OuOMMOTEKa MAIIMHHOTO OOYYEHHS C OTKPBITBIM MCXOAHBIM KOJIOM,
paspaboranHas komnanuei Google. OHa peaocTaBiIsseT UHCTPYMEHTBI 17151 CO3/JaHUs U 00ydeHHUs
MoJleied MallMHHOTO OOydyeHHus, a TakkKe M1 MX pa3BEPTHIBAHUS B Pa3IMYHBIX Cpenax.
TensorFlow mmpoko ncnosnb3yercs B o6gacTu 00paOOTKM €CTECTBEHHOTO SI3bIKA ISl PELICHUS
TaKMX 3aJa4, Kak:

* Pacrio3HaBaHue nMeHoBaHHbIX cyniHocTel (Named Entity Recognition, NER) — ompenenenue
UMEH JII0/IeH, MECT, OpraHu3aluii U Apyrux 0ObEKTOB B TEKCTE.

* Ananu3 ToHaNBHOCTH (Sentiment Analysis) — omnpeneseHre SMOIMOHANIBHON OKPACKH TEKCTA.
* Mawmunnblii nepesoa (Machine Translation) — aBTomMaruyeckuil mepeBosl TEKCTa ¢ OJHOTO
SI3bIKa Ha IPYTOM.

* T'enepaus Texcta (Text Generation) — co3JaHHe HOBOTO TEKCTa Ha OCHOBE 3aJJaHHOTO
KOHTEKCTA.

* W3Bneuenune wundopmaruu (Information Extraction) — wu3BieueHHE CTPYKTYPUPOBAHHOU
MH(GOPMALIUU U3 HECTPYKTYPUPOBAHHBIX JTAHHBIX.

Jlnist 06pabOTKH €CTECTBEHHOTO sI3bIKa € MOMOIIIbI0 TensorFlow MOJKHO MCTIONIb30BaTh pa3IMyuHbIe
MOJIETT! MAITMHHOTO OOy4YeHMsl, Takue Kak peKyppeHTHbIe HelipoHHbIe ceTH (RNN), cBEpTouHbIe
Heifponnbie cetn (CNN) u Tpanchopmeprl. DT Moaenu oOydaroTcs Ha OonbIIMX Habopax
TaHHBIX, CONEPIKAIINX TEKCTHI Ha €CTECTBEHHOM si3bIke. [locie oOydeHus: Momenu MoryT OBITh
WCIIOJIb30BaHbI JJIs1 BBIMOIHEHHS Pa3IMYHbIX 3a]1a4 00paOOTKU €CTECTBEHHOI'O S3bIKa, TAKUX Kak
KJIacCH(UKaIs, KITacTepu3anus U IpeicKa3aHue.

Bor Heckonpko mpUMEpOB TOro, KaKk MOXKHO HCIONb30Barh TensorFlow mims o6paboTku
€CTECTBEHHOTO SI3bIKA:
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1. Pacno3naBaHMe WMEHOBAHHBIX CYIIHOCTEH: MOXHO CO3/aTh MOJENIb, KOTOpas OyaeT
OTIpENIeNIATh UMEHA JII0/IeH, MecTa, OPraHu3aluy U ApYrue 0OBEKTHI B TEKCTE. I 3TOro MOXKHO
ucnonb3zoBarb RNN nimn CNN.

2. AHanu3 TOHAJIBHOCTU: MOJKHO CO3J1aTh MOJEJb, KOTOpas OyleT OnpeAessTh SMOLIHOHAIBHYIO
OKpacKy TekcTa. J1Jis 3TOro MOYKHO UCIOIB30BaTh PErPECCUI0 WITH KJIacCU(UKALIUIO.

3. MamuHHBIA NEpPEeBOJI: MOKHO CO37aTh MOJEINb, KOTOpas OyleT MepeBOIUTh TEKCT C OIHOTO
si3bIKa Ha Apyrou. [[is aToro MoskHO ucnonib3oBarh Tpanchopmepsl, Takue kak BERT i GPT.
4. I'enepanust TeKCTa: MOXKHO CO3/1aTh MOZIEJIb, KOTOpasi OyJeT co3/1aBaTh HOBBIN TEKCT HA OCHOBE
3aJJaHHOTO KOHTEKCTa. [[s1 3TOro MOXHO HCIIOJIb30BaTh T'€HEPATHBHO-COCTA3ATEIbHBIE CETH
(GAN).

5. UzBneuenune wuHOpMAIMK: MOXHO CO3/laTh MOJENb, KOTOpas OydeT u3BJIeKaTh
CTPYKTYPHUPOBAaHHYIO HH(DOPMAIHIO U3 HECTPYKTYPUPOBAHHBIX JAHHBIX, TAKUX KaK AJIEKTPOHHBIE
MMChMa, BEO-CTPaHMIIBI M COLMAJIbHBIE ceTU. [l 3TOro MOXKHO HCIIOJIB30BAaTh METOMbI
u3BieyeHns uHpopMmanmu, Takue Kak wu3BiedeHue ortHomeHwid (Relation Extraction) wmm
n3Bneuenue akrtos (Fact Extraction).

B nenom, 06paboTka ecrecTBeHHOTO si3bika ¢ TensorFlow mo3BomsieT co3iaBaTh MOIIHBIE U THOKUE
MOJIEJIH, KOTOPBIE MOT'YT pelIaTh CJIOXKHBIC 3a/1a4H aHAIN3a U TIOHUMAaHUsI Y€TIOBEUECKOTO S3bIKA.
Opnnako amst 3Toro TpedyeTcs Nybokoe MOHUMaHue Kak 00paboTKH €CTECTBEHHOTO S3bIKa, TaK U
MAITUHHOTO O0yYEHUSI.

9. ['my6okoe oOy4yeHue mpu 00padoTKe eCTECTBEHHOTO SI3bIKA.
DTaJOHHBIN OTBET
I'mybokoe o0ydeHre — 3T0 00JIACTh MATMHHOTO OOYYEHHUSI, KOTOPasi HCIIOJIb3YeT UCKYCCTBCHHBIE
HEHPOHHBIE CETU MJISl PEIICHUs CIOXKHBIX 3a7a4. OHO MO3BOJIIET KOMIIBIOTEpAM YYHMTbCS Ha
00BIINX 00BbEMAX TAHHBIX M HAXOIUTH CIIOKHBIC 3aKOHOMEPHOCTH.

B xoHTekcTe 00pabOTKM €CTECTBEHHOTO SI3bIKa TITyOOKOE 00yUeHHE UCTIONB3YETCS ISl aHAIN3a U
MMOHUMAaHHUS TEKCTA, PEYH U APYruX (HOPM €CTECTBEHHOTO si3bIKa. OHO MOXET OBITh HCIIOIb30BAHO
JUTS TAaKKMX 33]1a4, KaK:

* PacrioznaBaHue peuyn: NIyOoKoe 0Oyd4eHre MOKET MCIONB30BaThCs ISl PAcliO3HABaHUS Peud U
npeoOpa3oBaHusl €€ B TEKCT. DTO IOJIE3HO IJIsi CO3/aHUSl TOJOCOBBIX TOMOIIHHKOB, CHCTEM
aBTOMATUYECKOTO TIEPEBO/Ia U APYTUX MPHIOKEHUH.

* MaluHHBIM nepeBoA: MTyOokoe OO0y4eHHE MOKHO MCIOJIb30BaTh JJIS YIYyYLIEHUS KayecTBa
MAaIIMHHOTO TepeBoAa. HellpoHHbIe ceTH MOTYT yYUTHIBaTh KOHTEKCT U CEMAHTHKY CJIOB, UTO
MO3BOJISIET UM CO3/1aBaTh 00JI€e TOUHBIEC TIEPEBOIBI.

* AHanM3 TOHAILHOCTH: TIyOOKOe OOYy4YeHHE TakKe MOXKET HWCIONb30BaTbCs JUIS aHaan3a
TOHAJIBHOCTH TeKCTa. HeHpoHHBIE CeTH CIOCOOHBI OIMPENesITh ASMOIMOHAIBHOE COCTOSHUE
aBTOpa U KIACCU(PUIIMPOBATH TEKCT KaK MO3UTHUBHBIN, HETaTUBHBINA WM HEHTPAIbHBIH.

* T'eneparusi TeKCTa: ¢ MOMOIIBIO TITYOOKOT0 OOy4YEHHsS MOXHO CO37aBaTh MOJIETH, KOTOPHIC
TeHEPUPYIOT TEKCT Ha OCHOBE BXOJHBIX JAHHBIX. DTH MOJAETH MOTYT OBITh MCIIONB30BaHBI IS
CO3JIaHUsI HOBOCTHBIX CTaTel, OMMMCAHWN TOBAPOB U APYTUX THUITOB KOHTEHTA.

Jnst peanuzanuu TyOOKoro oOydeHUsi Tpu 00pabOTKE €CTECTBEHHOTO S3bIKa HCIOJB3YIOTCS
pa3UYHbIC ApXUTEKTYpPbl HEHPOHHBIX CETEH, TaKhe KaKk peKyppeHTHble HeiiponHble ceTn (RNN),
cBéprounsle HelipoHHbIe ceTH (CNN) u Tpancdopmepsl. Kaxkas U3 3TUX apXUTEKTYp UMEET CBOU
MPEUMYIIECTBA U HEJJOCTATKH, U BBIOOP 3aBHCUT OT KOHKPETHOM 33/1a4i M IOCTYIHBIX JaHHBIX.

Pexyppentasie  Heiipornsle cetu  (RNN)  xopomo  momxomar  ansi  oOpabOTKu

HOCJ'IGI[OBaTeJ'IBHOCTeﬁ JAaHHBIX, TaKUX KaK TCKCT HUJIN PCYb. Onn HCIIOJIB3YIOT O6paTHBIe CBsA3U
JJI yqéTa KOHTCKCTA NMPCABIAYIIHUX 3JICMCHTOB ITOCJIICAOBATCIIbHOCTHU.
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Ceéprounbie HelipoHHbIe ceTH (CNN) 4acTo HCMONB3YIOTCS 11 00pabOTKH M300paKeHui, HO
OHH TaK)X€ MOTYT OBITh aIaliTUPOBAHBI 1 paboThl ¢ TekcToM. CNN MOryT U3BIeKaTh NPU3HAKU
U3 TEKCTa U MCIIOJIb30BaTh UX JUISI KiIaCCH(DUKAIIMU MITH TeHEePAaIlny.

Tpancdopmepbl — 3TO OTHOCHUTEIBHO HOBasi apXUTEKTypa, pa3paboTaHHas uig 00paboTKH
€CTECTBEHHOTO s13bIKa. TpanchopMepsl 0CHOBaHBI HA MEXaHW3ME BHUMAaHUSI, KOTOPBIN TTO3BOJISET
UM YYHUTBIBATh KOHTEKCT IPU NPHUHATUM pelieHuil. OHM IIHMPOKO HCIONB3YIOTCA B 3a7adax
MalIMHHOTO NIEPEBOIa, AaHAIN3a TOHAJILHOCTU U TeHEpalliU TEKCTA.

I'myGokoe oOyueHHE MPONOIKAET Pa3BHBATHCS, U HOBBIE aPXUTEKTYPhl U METONBI MMOCTOSHHO
paspabatbiBaloTCa. IDTO JIeJaeT ero MOIIHBIM HHCTPYMEHTOM JJisi 0OpabOTKH €CTECTBEHHOIO
S3BIKA M PEILICHHSI CIIOKHBIX 33/1a4 B 3TOM 001acTH.

10.  NLP na Python.

OTaloOHHBINA OTBET

O0pabotka ecrecTBeHHOTO s3bika (NLP) — 3T0 00/1acTh HCKYCCTBEHHOTO MHTEJUIEKTA, KOTOpas
3aHUMAETCS aHAJIM30M M ITOHMMaHUEM YeJIOBEUECKOro s3bika. OHa BKIIIOUAeT B ce0sI MHOXKECTBO
3aJla4, TaKUX KaK PaclO3HAaBaHHWE PEYM, MAIIMHHBIA MEPEBOJ, aHAIW3 TOHAJIBHOCTH TEKCTa W
MHOTO€ JIPYTOE.

Python — 3TO momynspHBIA S3BIK MPOrPAMMHUPOBAHHUS, KOTOPHIH HIMPOKO HCIOIB3YeTCS IS
pa3paboTKu pa3iMyuHbIX MPHIOKEHUH, BKIIOYAs MPUIIOKEHUS AJsi 00pabOTKH €CTECTBEHHOTO
s3pika. B Python cymiectByer MHOXECTBO OMONMHOTEK M (DPEHMBOPKOB, KOTOPHIC YIIPOIIAIOT
pa3zpabotrky NLP-npunoxeHui.

Bot HekoTopble U3 Haubosnee nomyasipHeIX Onbanorek u ¢peiimBopkos s NLP Ha Python:

* NLTK (Natural Language Toolkit) — 310 Oubnuoreka st 00paOOTKH €CTECTBEHHOTO S3bIKa,
KOTOpass NPEJOCTABIAET MHCTPYMEHTBHI I TOKEHU3ALWH, JIEMMaTU3alMk, CTEMMMHIA,
CUHTAKCHUYECKOTO aHaJu3a U JIpYrux 3ajay.

* SpaCy — 970 ewmé ogHa nonynspHas 6udnuoreka uis NLP, kotopas mpeuiaraet 6osee ObICTphIe
n >(QQEeKTUBHBIE ANTOPUTMBI JJIi MHOTMX 3ajad, TaKMX Kak TOKEHHW3alus, JIeMMaTHU3alus,
pacrno3HaBaHHE UMEHOBAHHBIX CYIIHOCTEH U T. 1.

* TensorFlow — »T10 ¢peitmBopk MammHHOro 00yueHus ot Google, KOTOpBIM TakkKe MOXKHO
ucrons3oBarh s co3nanuss Mmomeneid NLP. TensorFlow mnpemoctaBisier MHOXECTBO
MHCTPYMEHTOB JJIsl IPEBAPUTEIbHON 00paOOTKHU JaHHBIX, 00Y4EHUsI MOJIETIeN U UX OLEHKHU.

* Keras — 910 BbIcOKOypoBHeBbIi API ans TensorFlow, koTopelii ympolmaer co3maHue u
oOyueHne Mozenel ry0oKoro oOydenusi, BKitodast moenu ajist NLP.

* Hugging Face — 370 muiardopma Ui MalliMHHOTO 00y4YeHHsI, KOTOpasi MPeA0CTaBIIseT AOCTYI
K mipeBapuTeabHO 00y4ueHHbIM MoaensM NLP, takum kak BERT, GPT-3 u apyrum. Oti monenu
MOJKHO JIETKO UHTETPUPOBATH B CBOU MPHIIOKEHUS ¢ nomouisio API win kozna.

Jns nHauana paborel ¢ NLP na Python HeoOGxomumo ycranoButh Python m HeoOGxomumbie
6ubnmoTexu U ppeiiMBOpkH. 3aTeM MOXKHO MPHUCTYNHUTh K HM3ydeHuto ocHoB NLP u cozganuro
CBOMX IEPBBIX MPUIOKEHUH. BOT HECKOIBKO 11aroB, KOTOPHIE MO>KHO MPEATPUHSATS!

1. U3yunth ocHOBBI NLP, Takue kak TOKeHU3aUuUs, JEMMATHA3AHS], CTEMMUHT, CHHTAKCUYECKUI
aHaJIU3 U JpyTHeE.

2. Iloznakomuthest ¢ Oubmuorekamu u ¢perimBopkamu uist NLP, Takumu kak NLTK, SpaCy,
TensorFlow u Keras.

3. Co3nare cBo€ nepBoe npuiiokenue st NLP, Hanpumep, 1is1 paclio3HaBaHWST UMEHOBAHHBIX
CYLIHOCTEN WJIM aHaJIN3a TOHAIBHOCTHU TEKCTA.
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4. Vcnonb30Barh MpeaBapuTeIbHO 00ydeHHbIe Mozenn NLP mis penieHns KOHKPETHBIX 3ajad,
TAKUX KaK MalluHHBIN MEpCBO WM I'CHCPAlUs TCKCTA.

5. DKCIEepUMEHTHpPOBAaTh C Pa3IWYHBIMUA AJITOPUTMAMH M METOJAMHU ISl YIyYIlEeHUs
MMPOU3BOAUTCIBHOCTU U TOYHOCTHU CBOUX MOI[CJICﬁ.

6. [1yGnnukoBaTh CBOM pe3yabTaThl U ACIUTHCS OMBITOM C IPYTUMH pa3paboTUnKaMU.

B menom, NLP nHa Python mpemocraBiser mMpOKHE BO3MOXKHOCTH [UISI HCCICIOBAHHS U
pa3paboOTKH MPUTIOKECHHIA, KOTOPHIE MOTYT MIOHUMATh U aHAIM3UPOBATh YEIOBEUESCKUH S3BIK. ITO
MOXXET OBITh TOJIC3HO IS PA3IUYHBIX 00JIaCTeH, TAKUX KaK MEIHIMHA, (DMHAHCHI, MADKETHHT U
MHOTHE JIpyTHE.

11.  HWurerpauus Spark u OnOIMOTEK MATMHHOTO O0Y4EHUSI.

OTaJOHHBII OTBET

Apache Spark — 310 hpeliMBOPK C OTKPBITHIM UCXOTHBIM KOJIOM JIJIsI pactipeien€HHOM 00paboTKH
HECTPYKTYPUPOBAHHBIX M CIA00CTPYKTYPUPOBAaHHBIX JaHHbIX. OH MNpeaocTaBisieT Habop
MHCTPYMEHTOB Uil paOOTHI ¢ OOJNBIIMMHU JTAaHHBIMH, BKITIOYasi 00paboOTKy B peaJbHOM BPEMEHU
(streaming), mammHHOE 00y4YeHHe, 00paboTKy rpadoB u SQL-3anpocsl.

Spark mogaepkuBaeT MHTErpalMioO C PA3IMYHBIMU OMOJIMOTEKAMU MAIIMHHOTO OOYYEHHS, YTO
MI03BOJISIET MCIIONBb30BAaTh MX BMECTE Ul aHadW3a JaHHBIX M PpEIIeHUs 3ajJad MAalluHHOIO
oOydeHusi. BoT HeKOTOpbIE U3 HUX:

1. MLIib (Machine Learning Library) — 6ubnuotexa mamuHHOro 00yueHus: B cocraBe Spark,
KOTOpasi MPEeNOCTABISET WHCTPYMEHTHI IS PAa3UYHBIX AJITOPUTMOB MAIIMHHOTO OOYyYeHHs,
TaKMX Kak Kiaccudukanus, perpeccus, kinacrepusanus u gpyrue. MLIib unrerpupyercs co Spark
UTsi obecrieueHus MacTabupyeMocTd v 3QpGEeKTUBHOCTH TIpH paboTe ¢ OONBIIUMU 00bEMaMU
JAHHBIX.

2. XGBoost — mnomynspHBIA aNrOpUTM TPaJUEHTHOrO OYCTHUHIA, KOTOPBIA MOXET ObITh
uHTerpupoBan co Spark depe3 Spark MLIib. 3to nmo3BomnseTr ucnonszoBarb XGBoost mist 3amau
KJIacCU(PUKAIIUU, PETPECCUN U PAHKUPOBAHUSI HA OOJIBIIUX 00BEMAX JIAHHBIX.

3. LightGBM — ewmé oauH aiaroput™M rpaJueHTHOro OyCTHHIa, KOTOPBIM Takke MOXET OBITh
unterpupoBan ¢ Spark. LightGBM mnpennaraer BBICOKYIO CKOPOCTb OOYYEHMSI M XOPOILIYIO
TOYHOCTb, YTO JEJaeT €ro MOJIe3HBIM HHCTPYMEHTOM MJIs 3ajad MAIIMHHOTO OOy4deHHs Ha
OOJBIITUX JIAHHBIX.

4. TensorFlow — momnynspHas 6ubnuoreka mMamuHHOro odydeHust or Google, kotopast MOXeT
ObITh MHTErpupoBaHa ¢ Apache Spark. TensorFlow mpemocTaBisieT MOIIHbIE HHCTPYMEHTHI IS
TyOOKOT0 00yueHUs], TaKhe Kak HeHMpOHHBIE CeTH U CBEPTOUHBIE HEHpOHHbIE ceTu. MHTerparus
¢ Spark mo3BossieT MacIITabUpPOBaTh 3TU AITOPUTMBI Ha OOJIbLINE OOBEMBI JaHHBIX.

5. Scikit-learn — 6ubnuoreka MamuHHOTO 00y4eHus ans Python, koTopast Takxke MOXeT ObITH
ucrionb3zoBaHa ¢ Apache Spark uepes PySpark. Scikit-learn mpenocraBnser mupoKuii CHEKTp
QJITOPUTMOB MALTMHHOTO 00y4YEHHsI, KOTOPBhIE MOTYT ObITh IPUMEHEHBI K JAHHBIM, 00pa00TaHHBIM
¢ nomoisto Spark.

6. H20 — nnar¢dopma MammHHOro 00y4eHHs ¢ OTKPBITHIM HCXOHBIM KOZIOM, KOTOpasi IpeJiaraet
LIUPOKUH CIIEKTP aJITOPUTMOB M HHCTPYMEHTOB JJIsl MATMHHOTO 00y4eHus 1 00pabOoTKU TaHHBIX.
H20 rtaxoke MokeT ObITh MHTETpUpOBaHa co Spark /1715 BbIOIHEHU 3a1a4 MalliHHOTO 00y4YeHuUs
Ha OobIINX Habopax JTaHHBIX.

7. Keras — BbIcOKOypoBHEBbII APl st co3maHuss HEHpPOHHBIX CETEH, KOTOPBIA MOYKHO
uHTerpuposarb ¢ Apache Spark nis mry6okoro oOydyenust Ha 60ibIINX 00bEMax naHHBIX. Keras
MPEOCTABIACT MPOCTON U MOHATHBIN HHTEp(dEIC I pa3pabOTKU Moieneld HeMPOHHBIX CETEH.
8. Caffe — (dperiMBOpK /151 TITYOOKOTO OOYUEHHSI C OTKPBITHIM UCXOHBIM KOJIOM, KOTOPBIH TaKKe
MoxHO uHTerpupoBarb co Spark. Caffe mpemoctaBnser >¢pdexkTnBHBIE WHCTPYMEHTHI AT
00y4€eHUs ¥ UCIOIb30BaHMs INIyOOKUX HEHPOHHBIX CeTel Ha OOJBIINX JAHHBIX.
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9. MXNet — macmTabupyeMbiii GperMBOPK MAIIMHHOTO OOy4YEHHUsI, KOTOPBIA MOIIEPKUBACT
unTerpamuio co Spark. MXNet mpemnaraer TuOkocth U 3(PPEKTUBHOCTh TIpH pa3paboOTKe U
00y4eHUU MoJIeNiell MAITUHHOTO O0yYCHHSI.

Wurerpanus stux 6ubnunorek ¢ Apache Spark mo3Bosnsier pa3paboTynkam UCIOJIb30BaTh MOIIIHbBIE
WHCTPYMEHTBl MAIIMHHOTO OOYYeHHWs JJisi aHanu3a OOJNbIIUX OOBEMOB JAHHBIX U PEIICHUS
CIIOKHBIX 3a7a4. OTo nenaer Apache Spark MOIIHBIM MHCTPYMEHTOM MAJisi CHELUATMCTOB IO
00paboTKe €CTECTBEHHOTO S3bIKa, TIO3BOJISISI UM MIPUMEHSTH AJITOPHUTMBI MAIIIMHHOTO OOYYEeHUS K
TEKCTOBBIM JAHHBIM M M3BJIEKATh U3 HUX IOJIE3HYIO HH(OPMAIHIO.

12. HetipoceTeBbie MeTOIbI B 00pab0OTKE €CTECTBEHHOTO SI3bIKA.
DTaIOHHBIN OTBET
HeiipocereBbie MeTonbl B 00paboOTKE €CTECTBEHHOIO S13bIKa — 3TO MPUMEHEHHE UCKYCCTBEHHBIX
HEHPOHHBIX CeTeH NIl aHalu3a, TOHUMAaHUs U 00pabOTKH €CTECTBEHHOTO si3blka. HelpoHHBIE
CeTH TPEJCTaBISAIOT COOOM MaTeMaTuyecKue MOJENH, KOTOpble HMMHTHUPYIOT paboTy
YeJIOBEUECKOTO MO3Ta M CITIOCOOHBI 00ydaThCsl Ha OONBIINX 00hEMAX JTaHHBIX.

B 00paboTke ecTecTBEHHOTrO S3bIKa HEWPOCETEBBIE METOABI HCIIONB3YIOTCS JUIS PEIICHUS
Pa3IMYHBIX 33]a4, TAKUX KaK:

* Pacrio3HaBaHue peyn: MpeoOpa3oBaHue eyl B TEKCT HIIM ONPEICTICHNE KITFOYEBHIX CIIOB U (pa3
U3 ayM03aIUCEH.

* MallMHHBIN IepeBOA: MEPEBO TEKCTA C OAHOIO SI3bIKA HA JPYTOM.

* T'eHepalyst TEKCTa: CO3/1aHUE TEKCTOB Ha OCHOBE 33/IaHHBIX YCJIOBUI MM 1a0JIOHOB.

* AHanu3 TOHQJIBHOCTH: OIpENEICHHE SMOLMOHAIBHOM OKpacku TeKcTa (Hampumep,
MTO3UTUBHBIN, HETAaTUBHBIN, HEUTPAJIBHBIH).

* Kinaccuduxanusi JoKyMEHTOB: OIPE/IeJIEHNEe TEMAaTHUKU JOKYMEHTA WM €ro NPUHAAJIEKHOCTH K
OIPENEIEHHOMY KJIACCy.

* M3pneuenue MHPpOpMALIMK: BbIACIEHUE KITFOUEeBOM HH(OpPMAIIUU U3 TEKCTA.

* OTBeTHI Ha BOIPOCHI: IOUCK OTBETOB Ha 3a/IaHHBIE BOIIPOCHI B TEKCTE.

JUia peanuzanuu STUX 33434 MCIOJNB3YIOTCA Ppa3jInyHbIE TUIIBI HEHpPOCETEH, Takue Kak
pexyppenTtHble HelipoHHble ceTH (RNN), cBéprounbie HelipoHHble ceTH (CNN) u TpanchopMepsl.
PexyppeHTHbBIE HeilpoceTH XOpOUIO MOAXOAAT sl paboThl C MOCIEIOBATENLHOCTAMHU JaHHBIX,
TaKMUMH KaK TeKCT UK pedb. CBEPTOUHBIE HeipoceTH 3PPEKTUBHBI 151 00pabOTKH N300paKEeHUH,
HO TaK)Xe€ MOTYT OBITh aJalTUPOBaHbI JUIs pPabOTHI ¢ TEKCTOM. TpaHcopMepbl, OCHOBaHHbIE Ha
aApXUTEKTYype BHUMAHMSI, MO3BOJIAIOT YYWUTHIBaTh KOHTEKCT IPH aHAIW3€ JaHHBIX M ILIHPOKO
MIPUMEHSIIOTCS B MAIIMHHOM IIEPEBOJIE U TEHEPALIUU TEKCTA.

[IpenmytecTBa HEHPOCETEBBIX METOIOB B 00PAOOTKE €CTECTBEHHOTO SI3bIKa BKIFOYAIOT BHICOKYIO
TOYHOCTh M CHOCOOHOCTh K OOydeHHIO Ha OOJbIINX O00BEMAX MAaHHBIX, YTO TO3BOJSIET UM
aIalITUPOBAThCS K PA3NMYHBIM 3a7adyaM H ycJIoBUsM. OJHAKO 3TH METOABI TaKXke TpeOyroT
3HAYUTEIBHBIX BEIUUCIUTEIBHBIX PECYPCOB M BpeMEHH Tl 00ydeHus mozeneid. Kpome toro, onn
MOTYT OBITH MTOJIBEPKEHBI MEPEOOYUSHHIO B HE BCETa CIOCOOHBI OOBSICHUTH CBOU PE3YNBTATHI.

HecMoTps Ha 3Tu orpaHUyYeHUsl, HEHPOCETEBbIE METO/BI IIPOIOJIKAIOT AaKTUBHO PAa3BUBATHCS U
HaXOJIUTh HOBbIE IPUMEHEHHS B 00JaCTH 00pabOTKH €CTECTBEHHOTO sI3bIKa, oOecreunBas 6osee

TOYHBIC U 3(I)(I)CKTI/IBHBIC peliCHud IJIA pa3JIMYHbIX 3a/1a4.

13. Ananu3 Mopeneil, OCHOBAHHBIX HA MEXAaHU3ME BHHMAHMS U apPXUTEKTYype
Transformer.

OTallOHHBIA OTBET
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Mexanu3Mm BHUMaHUs (attention mechanism) — 3TO MeETOJ, KOTOPBIH IO3BOJSET MOMAEIH
MalInuHHOT' O O6yquI/I$I COCPCAOTOUYUTHCA Ha OHpGZ[eJIéHHBIX HJacCTdaX BXOAHBIX IOAaHHBIX IIPpH
BBINOJIHEHHUH 3312491, DTO 0COOCHHO TIOJIE3HO B 3a7a4ax 00paboTKu ecTecTBEHHOTO si3bika (NLP),
rac MOACIIb JOJIKHA ITOHMMATh KOHTCKCT U OTHOLICHUA MCKY CIIOBaAMU U (bpa3aMH.

OpgHuM M3 caMbIX HU3BECTHBIX IPUMEPOB HCIOJIB30BAHUS MEXaHM3Ma BHHUMAHHS SBIISECTCS
apxurtektypa Transformer, paspaborannas komnanueir Google. OHa cTanga OCHOBOM JJIT MHOTHX
coBpeMeHHbIX Mozenell NLP, takux kak BERT, GPT-3 u npyrue.

OcHOBHBIE TPUHIMIIBI pabOTHI apXUTEKTyphl Transformer:

1. Ucnonp3oBanue mexaHu3Mma camoBHUMaHus (self-attention) mis ompenencHuss BaXHOCTH
KaXXI0TO CJIOBA WJIM TOKEHA BO BXOJHOM IPETIOKCHHH.

2. [IpumeHeHre HECKOIbKUX CI0EB (OJI0KOB) AJIs MOCIIEA0BATEILHOTO aHAIN3a BXOJHBIX TAHHBIX.
3. OOydenue mojeny Ha OONbIMX 00BEMAX TEKCTOBBIX IAHHBIX C UCIOJIH30BAHHEM METOIOB
TyOOKOTo OOY4CHHMS.

4. Bo3MOXHOCTB TeHEpAIMH TEKCTa HA OCHOBE BXOJHBIX IAHHBIX WJIM OTBETOB HA BOIIPOCHI.

5. CnocoOHOCTh K OOYYCHHIO Ha PA3IMYHBIX S3bIKax U 3agadax NLP.

Apxutekrypa Transformer uMeeT HECKOIBKO MPEUMYILECTB Tepe ApyrumMu Mozensimu NLP:

* MacmtabupyeMocTh: Onarogapsi MCHOJIb30BAaHUIO MEXaHW3Ma BHHUMAaHUsS, MOJEIb MOXKET
00pabarkIBaTh JUTMHHBIC TIOCIIEIOBATEILHOCTH IAHHBIX 0€3 MOTepH UH(OPMALIUH.

* YHUBEpCAILHOCTh: apxuTekTypa Transformer MoxkeT OBITh aanTHPOBAHA JIJISl PA3IMYHBIX 3314
NLP, BkiTt04asi mepeBoj1, TEHEPAIUIO TEKCTa U OTBETHI HA BOIIPOCHI.

* DddexTuBHOCTD: Onaromaps mapauielbHON 00padOTKe MaHHBIX, MOJAETL paboTaer OBICTPO U
3¢ heKTUBHO.

Onnaxko y apxutektypsl Transformer ecTb 1 HEKOTOpPbIE HEIOCTATKU:

* CoXKHOCTh: MOJIETIb UMEET OOJIBIIOE KOJIMYECTBO TApaMeTPOB, YTO 3aTPyAHSET e€ 00yueHue u
MHTEPIPETAIMIO PE3YIIbTATOB.

* 3aBHCUMOCTD OT JaHHBIX: JIJIS IOCTIDKEHHS XOPOIIUX PE3yIBTaTOB MOJAEIh TPeOyeT OOIbIIoro
KOJIMUECTBa 00YJarOIUX JAHHBIX.

B OeJIOM, apXUTCKTypa Transformer sBaseTcs MOIIIHBIM HHCTPYMCHTOM [JIA 06pa6OTKI/I
€CTSCTBEHHOIO s3bika. OHA MO3BOJISET Co3aaBatb MOJCIIH, KOTOPBLIC MOI'YyT IIOHUMATb U
TCHEPUPOBATH TCKCT HAa YPOBHE, OJIM3KOM K YCIIOBCUCCKOMY. OILHaKO I YCIICHIHOTO ITPUMCEHCHU A
3TOM APXUTCKTYPbL HCO6X0)II/IMO UMCTh AJOCTAaTOYHO JAaHHBIX OJId 06y‘~IeHI/I$I N ITOHHMMaHUs
MIPUHIIHUIIOB paGOTBI MCXaHU3Ma BHUMAaHU.

I[J'IH aHaJin3a MOI[CJICf/'I, OCHOBAHHBIX Ha MCXAaHU3MC BHHUMAHUA W APXUTCKTYPC Transformer,
MOXXHO HCIIOJIB30BAaTh CIACAYIOIUE MCTOIbI:

* OreHKa KayecTBa MepeBoia WM TeHEPallud TEKCTa C MOMOIIBI0 METPUK, TAKUX KaK TOYHOCTb,
nonHora u F-mepa.

* AHanu3 BHUMaHUS MOJENH JIsl MOHMMAaHUS TOTO, HA KAaKWE YaCTH BXOJHBIX JaHHBIX OHA
oOpariaeT BHUMaHHUE NP MPUHSATHH PEIICHUN.

* Buzyanuzarus pe3ynbTaToB paObOThl MOJIEIH JJISI BBISIBIICHHS] BO3MOXKHBIX MPOOJIEM U OIMHUOOK.

OTH METOBI MO3BOJSIOT ONEHUTh d(PPEKTHBHOCTh M KA4ECTBO MOJEIECH, a TakKe BBISBUTH HX
crnabple MecTa ¥ 001aCTH ISl YydIICHHS.

TaKI/IM 06pa30M, aHaJIn3 Moneneﬁ, OCHOBAHHBIX Ha MCXAaHHU3MC BHHMAaHUIA H apaneKType
Transformer, siBisieTCs Ba)KHBIM IIAroM JIJIsi TMOHUMaHUS WX paboOThl M Bo3MOkHOcTel. OH
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IIO3BOJISICT p33pa6OT‘II/IKaM H HUCCIICAOBATCIIAIM OIPCACINTE CUIIBHBIC U cia0ble CTOPOHBI 3THX
MOJIC/ICH U HCIIOJIb30BaTh UX JJIS pelICHUA Pa3JIMIHbIX 3aa4 O6pa6OTKI/I C€CTCCTBCHHOI'O sA3bIKA.

14.  Awnanus 3aga4y My3eiiHOI paboTbI, KOTOpbIe MOXKET permuTs NLP.

DTaNlOHHBIN OTBET

O6paboTka ectecTBeHHOTO s3bIKa (NLP) — 3TO 00:1aCTh MCKYCCTBEHHOTO MHTEIUICKTA, KOTOpas
3aHMMAETCSl aHAJIM30M M MOHUMAHHEM YEJIOBEYECKOro s3bika. OHa MOXET OBITh IOJIe3HAa B
pa3IMYHbBIX 00IACTSIX, BKIIIOYAs MY3CHHYIO padoTy.

Bot HeckonbKo 3a/1a4 My3€eiHOM pabOoThI, KOTOPBIE MOTYT OBITh pelIeHBI ¢ oMot NLP:

1. ABroMaruueckoe aHHOTHpOBaHHME JKcnoHatoB. NLP Moxer wucnonb3oBarbes Ui
aBTOMAaTUYECKOTO CO3/IaHUs OIMCAHUM DKCIIOHATOB HA OCHOBE MX HA3BAHUU, ONMCAHUMN U IPYIUX
arprOyTOB. DTO MOXET YCKOPHUTH MPOLIECC CO3/IaHMsI OTIMCAHHH /ISl HOBBIX SKCITOHATOB U CJIENIATh
ero 0osiee TOUHBIM.

2. Ananu3s ot3b1BOB niocetutesneil. NLP MoxHO Mconb30Bath /1715 aHaIu3a OT3bIBOB [TOCETUTENEH
0 My3€€ M ero KCIoHarax. JTO MO3BOJIUT BISIBUTH TEHJICHIIMU B OT3bIBaX, OIPEEIUTh Hauboee
MOMYJISIPHBIC KCIIOHATHI M YAYYIIUTH KA9€CTBO 00CTY)KMBaHUS TIOCETHTEICH.

3. Knaccuduxkanus skcrionaros no temam. NLP MoxeT nomoub kiaccuuIupoBaTh 3KCIIOHATHI
[0 Pa3JIMYHBIM TE€MaM, TaKUM KaK HCKYCCTBO, UCTOpHS, Hayka U T. J. DTO OOJErdyuT MOUCK
HKCIIOHATOB I IOCETUTENEH U ceaeT SKCIO3UIII0 0oJiee OpraHU30BaHHOM.

4. Coznanue nepcoHaJIM3UPOBaHHbBIX peKoMeH1aluii. Ha ocHOBe aHanM3a JaHHBIX O TOCETUTENAX
u 3kcrio”arax, NLP MoxkeT co3naBarh epcOHaIM3UPOBaHHBIE PEKOMEHIALMH ISl TOCETUTENEH.
Hanpumep, OH MOXET pEKOMEHJ0BaTb JKCIIOHAThl, KOTOPbIE COOTBETCTBYIOT MHTEpECam
[IOCETUTEISA, UJIU NpeJylaraTh MapIIpyThl IO My3€t0, KOTOpbIe OyIyT Hanbosee HHTEPECHBIMM.

5. Pacno3HaBaHue 00beKTOB Ha U300pakeHUsX. C MOMOIIbIO0 METO0B KOMITBIOTEPHOTO 3pEHUS U
NLP wMoxHO pacno3HaBaTh OOBEKTbI Ha ¢ororpadusx 5KCIIOHATOB. OTO IOMOXKET
aBTOMaTHU3UPOBATh MPOLECC KaTATOIM3aMU SKCIIOHATOB U YIPOCTUTH MOMCK HH(OPMALIUU O HUX.
6. I'enepauus onucanuit nzo0paxenuil. Mcnons3ys MeToasl 00pabOTKH €CTECTBEHHOTO S3bIKA,
MOKHO aBTOMaTU4YeCKU FeHepUpOBaTh OMMCAHUS U300paKeHUI HIKCIIOHATOB. DTO OyIeT MOJIe3HO
JUI JIIOAEH ¢ HApYLIEHUSMH 3pEHUS WIM T€X, KTO HE BJIAJEeT SA3bIKOM, Ha KOTOPOM HalMCaHbI
OTHCAHUS FKCIIOHATOB.

7. Iouck undopmanmu o0 skcroHarax. NLP MoxeT ObITh UCIIONB30BaH sl CO3/IaHUsI CHCTEMBI
noucka uHpopManuu o0 3KcrmoHarax Myses. [loceTuTenu CMOTryT HCKaTh SKCIIOHAThI IO
Ha3BaHUIO, OMIMCAHUIO WU JIPYTUM aTpulyTam.

8. IlepeBox onucanuii 3xkcioHaroB. Eciin My3elt paboTaeT ¢ MOCETUTENSIMU U3 Pa3HbIX CTPaH, TO
NLP mosxeT ObITh MoJIe3€H /71 IepeBo/ia ONMCAHUI SKCIIOHATOB Ha pa3HbIe S3bIKU. DTO C/IeTaeT
My3eil 0oJiee JOCTYIHBIM Il MEXIYHAPOJHOU ayIuTOPHH.

9. Ananu3 nocenjaemocty My3ed. NLP Mo)keT aHanu3npoBaTh JaHHBIE O NIOCEIAEMOCTH MYy3€s,
YTOOBI BBISIBUTH 3aKOHOMEPHOCTH M TEHJEHIIMH. DTO IOMOXKET ONTUMHU3UPOBATH PabOTy My3esl U
MOBBICUTD €10 3((PEKTUBHOCTb.

10. Co3nanue yar-60Ta /1J1s OTBETOB Ha BOIIPOCHI MoceTUTeNe. Yar-00T, 0CHOBAaHHBIN HA METO/IAX
NLP, MokeT 0TBEUaTh Ha 4acTO 334aBaEMbI€ BOIIPOCHI TIOCETUTENIEN O My3€€, IKCIIOHATaxX 1 yacax
paboThl. DTO YIPOCTUT Mpoliecc MoaydyeHus: HHPOpMAIUK ISl TOCETUTEIEH.

3TO UL HEKOTOPBIE U3 BOZMOXKHBIX NpuMeHeHnit NLP B My3eiiHoit pabote. B 3aBucumoctu ot
KOHKPETHBIX MOTPeOHOCTEN My3esl, MOTYT ObITh pazpaboTaHbl U Ipyrue pemeHus Ha ocHoBe NLP.

15.  IlpenoGpaboTtka Tekcra.

OTallOHHBIA OTBET
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[IpenoGpaboTka Tekcta — 3TO 3Tam o0paboTkM ectecTBeHHOTO s3bika (Natural Language
Processing, NLP), koTopslif BKITIO4aeT B ceOs psifl 3a7a4 MO MOJArOTOBKE TEKCTOBBIX JAHHBIX JIJIS
JaTbHEHIIEro aHamu3a u 00paboTKH.

[Tpeno6paboTka MOXKET BKJIFOUATh B CE€0S CIICYIONTUE IIIaru:

1. ToxeHu3anuss — pas3ieleHUe TEKCTa Ha OT/CIBHBIC CIIOBA WJIM TOKEHBI. DTO MOXET OBIThH
CZEJIaHO C TIOMOIIIBIO MPOOETIOB, 3HAKOB MPENUHAHUS WU IPYTUX Pa3aeIuTecH.

2. CTeMMUHT H JIeMMaTH3allus — MPHUBEIECHUE CIIOB K UX OCHOBHOU popme. CTEMMHUHT — 3TO
MPOIIECC OTCEUEHUs OKOHYAHHM CJIOB, a JIeMMaTH3amus — OoJiee CIOKHBINA MPOIECC, KOTOPHIN
YUUTHIBaCT MOP(OJIOTHIO CIIOBA U IPUBOAMT €0 K CIIOBApHOH opme.

3. YnaneHue CTOI-CI0B — yAaJICHUE YaCTO BCTPEYAIOIIUXCS CIIOB, KOTOPBIC HE HECYT CMBICIIOBOM
Harpy3Ku, TaKUX KaK MPEJIOTH, COI03bI U apPTUKIIH.

4. Hopmanu3zaius TekcTa — npeo0pa3oBaHue TEKCTa B €IMHBIN opMar, HampuMmep, IEpeBo BCEX
CJIOB B HW)KHHI PETUCTP HIIU YIAJICHHUE CIICITUATBHBIX CHMBOJIOB.

5. O6paboTka ore4yaTok U OmHUOOK — HcImpaBieHue opdorpaduueckux U MyHKTYaAIIHOHHBIX
OIMOOK, YTOOBI YITYYIIUTH KA4E€CTBO TEKCTA.
6. CerMeHTanms TEeKCTa — pa30MEHHME TEKCTa Ha Ooliee MeJKUe (DparMeHThl, Takue Kak

MIPEIIOKCHUS UM a03aIlbl.

7. @unbTpanus — ylaleHue HepeleBaHTHBIX WM HeXKellaTeIbHbIX (PParMeHTOB TEKCTa, TaKUX
KaK CIlaM WJIM peKJIaMa.

8. M3BnevyeHne NMPU3HAKOB — BBIJCIIEHUE KIIIOYEBBIX XapaKTEPUCTUK TEKCTa, KOTOpbIe OynyT
WCTIOB30BaThCs ISl AajbHelme o0paboTku. Hampumep, MOXKHO M3BJI€Yh CIIMCOK KITFOUEBBIX
CJIOB WJIH ONPENEIINTh TOHAIBHOCTD TEKCTA.

9. Bexropuszanuss — MNpPEACTABIEHUE TEKCTa B BHUJAE YHCIOBOIO BEKTOpPa, KOTOPBIM OyaeT
UCIOJIb30BaThCs B AJITOPUTMAX MALIMHHOTO O0yUYEeHHUS.

DT maru MOMOTalT MOArOTOBUTh TEKCTOBBIE [aHHBIC I aHaiu3a, Jenas ux Oojee
CTPYKTYPHUPOBAHHBIMU U YTOOHBIMH TSl pabOTHI atropuTMoB. [IpenodpaboTka sSBIseTCS BaXKHBIM
3TaroM B 00pabOTKEe €CTECTBEHHOTO S3bIKA, MOCKOJBKY OHA MO3BOJSET MOBBICUTH TOYHOCTH U
3¢ (HEKTUBHOCTD MOCTEAYIOMIUX ITATIOB aHAIHU3A.

16. CreMMUHT.

DTaJOHHBIN OTBET
CTeMMUHT — 3TO IIPOLIECC HAX0XKIEHUS OCHOBBI CJI0BA, KOTOpask Ha3bIBaeTcs «cteMma». Ctemma
— 3TO YacTh cJI0Ba 6€3 OKOHYaHUHN U CYPPUKCOB.

CreMMepbl UCTIOIB3YIOTCS 111 IPUBEEHUS CIOB K HOPMaJIbHOM (popMe, YTOOBI YIPOCTUTh UX
CpaBHEHHE M 00pabOTKy. ITO 0COOEHHO IMOJIE3HO B 3aja4ax OOpaOOTKHU €CTECTBEHHOIO S3bIKa
(NLP), Takux kak MHQOPMALIMOHHBIA TOUCK, KIacCHU(PUKAIUS JOKYMEHTOB U W3BJICUECHUE
uHpOpMaLIUH.

CymiecTByeT HECKOJIBKO aJrOPUTMOB CTEMMHHIra, HO Hambosee pachpOCTPaHEHHBIM SBISETCA
anroput™ [loprepa. On 6bu1 pa3zpaboran Maptunom [loprepom B 1980 rony u mpeacrasisieT
coboii Habop mpaBui AJs yJaJeHus okoHYaHWi U cypdukcoB u3 cioB. AnroputMm [loprepa
IOIHUPOKO HUCITOJIB3YCTCA B Ppa3JINYHBIX A3BIKAX U nnaT(l)opMax.

[Ipouiecc cTeMMHHTra BKITIOYAET CIEAYIOIINE Iaru:
1. IlpeaBapurenbHas 00paboTKa: yganeHue 3HAKOB MPEMUHAHUS, LU(P U CTOI-CIIOB.
2. Paznmenenue Ha CIOTH: CJIIOBO pa3OMBAaeTCs Ha YacCTH, KOTOPbIE MOTYT OBITh OCHOBOW WIIM

cybdurcom.
3. [IlpumeHenune nmpaBWi: MpUMEHAIOTCA npasuia [loprepa s onpeneneHus OCHOBBI CJIOBA.
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4. YnaneHue OKOHYaHH: yJaisiOTCsl OKOHYAHUS, €CITU OHU HE SIBJISIFOTCS YaCThIO OCHOBBI.
5. HopManu3anusi: 0CHOBA CJI0BA MPUBOJAUTCS K CTAHAAPTHOMY BHLY.

[IpenmyIecTBa CTEMMHHTA BKIIOYAOT MPOCTOTY PEAM3AMA U BBICOKYIO CKOPOCTH PabOTEHI.
OnHako CTEMMHUHI MOXET IPUBECTU K MOTEpe CEMAaHTUYECKOW MH(OPMALMU, TaK KaK pa3HbIe
CJIOBa MOTYT UMETh OJIHY U TY K€ OCHOBY. Takyke CTeMMEpP MOKET HEMPABWIHHO OMPEICIHUTh
OCHOBY CJIOBA B HEKOTOPBIX CIIy4asiX, YTO MOKET MOBIIUATH HA PE3yJabTaThl 00paOOTKU TEKCTA.

HecMoTps Ha »TM HENOCTATKH, CTEMMHMHI OCTAa€TCs IIOJIE3HBIM HHCTPYMEHTOM  JUIS
npeaBapuTenbHol 00paboTku TekctoB B NLP. OH mo3BOJNSeT YHPOCTUTH CpPaBHEHHE CIIOB U
YCKOPUTh paboTy aJropuTMOB MALIMHHOTO O0yYEHHUS.

17. Jlemmarusanus.

OTalOHHBIA OTBET
Jlemmaru3zanusi — 3TO MPOIECC MTPUBEIACHUS CIOBA K €r0 CIIOBAPHOU (popMe, TO €CTh K JIEMME.

B pycckom si3bIke leMMa — 3TO HadaibHas GopMa cJIoBa, KOTOpas HCIOIb3YEeTCs B CIOBApPAX.
Hanpumep, a1 miarona «0exuT» eMma Oy[eT «0exarby, a Ui MPUIaraTrelbHOro «yMHbIN) —
«YMHBII».

JleMmaru3anus UCTonb3yeTcsi B 00paboTke ecrecTBenHoro si3bika (Natural Language Processing,
NLP) ans ynpoieHus ¥ cTaHIapTU3aLUN TEKCTa. DTO IOMOraeT KOMIIbIOTepaM JIydlle IOHUMAaTh
1 00pabaThIBaTh TEKCT, a TAKXKE 00JIer4aeT MOMCK MHPOPMAIIUH U aHATIN3 TaHHBIX.

[Iponecc neMMaTU3anuy BKIHOYAET B CE0s1 HECKOJIBKO ATAIOB:

1. Onpenenenue yactu peurd. CHavasa HEOOXOIUMO ONPENENUTh YacTh Peur KakJI0ro CJIoBa B
Tekcre. [lns 3TOro MCHONb3YyIOTCS pa3lWyHble METOIbl, TaKue Kak MOpPQOJOorudyecKue
aHaJIN3aToOPbl UJIU MPaBUjla TPAMMATHKH.

2. IlpuBenenne k HayanbHOU (hopme. 3areM Ka)KJ0€ CIOBO NMPHUBOAMTCS K CBOEH HayalbHOMI
¢dopme. DTO MOXKET OBbITH CHIENAHO C IOMOILIBIO MPABWJI CKJIOHEHUS U CHPSHKEHUS WIH C
UCIOJIb30BaHUEM CIIOBAPs JIEMM.

3. O6paboTka UCKIIOYeHUH. B HEKOTOPBIX Cllyyasx MpaBuiia JeMMaTU3alllud MOTYT He paboTaTh
KoppekTHO. Hampumep, cioBo «Iy4Iie» MOXKET ObITh Kak HapeuueM, TaKk U CpPaBHUTEIIbHOMN
CTENEHbIO MpuiarareiabHoOro. B Takux ciydasx HEOOXOAMMO HCIIOJIb30BATh JOMOJHHUTEIbHbIC
MpaBWJIa WIK CIOBAPH JJIsl MPABUIILHOTO ONPEAETICHUS JIEMMBI.

CYHIGCTBYIOT PA3JIUYHBIC AJITOPUTMEI 1 METOABI JIEMMAaTU3all, KOTOPBIC MOT'YT pa3JIM4aTbCA 110
TOYHOCTHU U CKOPOCTU pa6OTBI. HCKOTOpLIe M3 HUX OCHOBAHELI Ha IMMpaBUJIAX TpaAMMATUKU, JPYTUC
HCIOJIB3YIOT CTATUCTHYCCKHUE MCTOAbI WJIKM MAIIWMHHOC 06yquI/1e. BBI60p METoaa 3aBUCHT OT
KOHKPCTHBIX 3a1a4 U TpC6OBaHI/Iﬁ K O6pa6OTKC TCKCTA.

[IpenmyiecTBa JeMMaTU3aIUK:

* Vnopomenue TekcTa: Jlemmaruzanusi MO3BOJSIET YNPOCTUTh TEKCT, yAATUB OKOHYAHUS U
cybduKchl, 4yTO AenaeT ero 6onee yIoOHBIM Ui 00paOOTKH U aHAIIK3A.

* Cranpaptuzanus: [IpuBeneHue clioB K MX HadaJlbHOM (hopMe MOMOraeT cTaHIapTU3MpPOBATh
TEKCT U ClIeNIaTh ero 0oJiee OTHOPOIAHBIM.

* Vnyumenue moucka: JleMMaTu3WpoOBaHHBIM TEKCT Jierde HCKaTh, IMOCKOJBKY BCE CIIOBa
MIPUBENICHBI K OTHOH opme.

* Ananu3 naHHBIX: JlemMMmaru3anus momMoraeT aHaJIu3UpOBaTh JaHHbBIE, CBSI3aHHBIE C YaCTOTaMU
CJIOB, TEMAaMHU U JPYTUMU aCIIEKTaMH TEKCTa.
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OnHAaKO CTOUT OTMETHUTH, YTO JIEMMATH3AIMs HE BCET/A SBISIETCS ONTHMAIBHBIM PELICHUEM IS
BCEX 3a/1a4 00pabOTKH €CTECTBEHHOTO A3bIKa. B HEKOTOPBIX citydasix 6oiee 3pPEeKTHBHBIM MOXKET
OBIThH MCIIOIB30BaHUE JIPYTHX METOMOB, TAKMX KaK CTEMMUHT MM MOP(OIOTHUSCKUH aHAIIH3.

18. Bekropuzarusi.

OTalOHHBIA OTBET
Bekropuzamuss — 3T0 mpolecc mpeoOpa3oBaHMs TEKCTOBBIX JIAHHBIX B YHUCIIOBBIC BEKTODBI,
KOTOPBIE MOT'YT OBITh UCIIOIB30BaHBI JIJIs1 MAIITMHHOTO OOYYCHHS M aHaJIH3a.

Bekropu3anus TeKcTa mo3BoiisieT KOMITbIoTepamM 00padaTkiBaTh U IOHUMATh TEKCTOBBIC JAHHBIC,
YTO SBISETCS BaXXHBIM IIaroM B 00pabotke ectecTBenHoro s3bika (Natural Language Processing,
NLP).

Cy1iecTByeT HECKOIBKO METOJ0B BEKTOPHU3AINH:

* TF-IDF (Term Frequency — Inverse Document Frequency) — mMeToa, KOTOpPBIH y4UTHIBAET
4acTOTY MOSBICHUS KaXKIOTO CJIOBA B JJOKYMEHTE M €r0 Ba)KHOCTh OTHOCUTENIBHO BCETO KOpITyca
JIOKYMEHTOB. DTOT METOJ UCIIOJIb3YETCSI ISl OIIPENIEICHUSI KIIFOUEBBIX CJIOB B TEKCTE.

* Word2Vec — MeTon, OCHOBaHHBIM Ha HEHPOHHBIX CETAX, KOTOPHI MO3BOJSET CO37aBaTh
BEKTOPHBIE TPEICTABICHUS CIOB. DT BEKTOPHI OTPAXAIOT CEMAHTUYECKHE OTHOIICHUS MEXKIY
CJIOBAaMU, YTO TO3BOJISIET MCMIOIB30BaTh UX JJIS Pa3jIMYHBIX 3a/1a4, TAaKUX Kak Kiaccuuxarus,
KJIaCTEPH3aIHS U TIOMCK IMTOXOKUX TEKCTOB.

* GloVe (Global Vectors for Word Representation) — emié onuH MeToj] BEKTOPU3aluU, KOTOPBIN
TaK)Ke UCIOJIB3YeT CTATUCTHUECKUE TAaHHBIE O CIIOBAX JUIsl CO3/1aHUS BEKTOPHBIX MPEICTABICHHA.
GloVe yuuthIBaeT mio0anbHbIE OTHOIICHHUS MEXIY CIOBAaMH BO BCEM KOPILyCE TEKCTOB, UTO
JienaeT ero 6ojee TOUHbIM U 3(P(GEKTUBHBIM, YEM HEKOTOPBIE IPYTrHE METOJIBI.

[Iponiecc BEKTOpU3aLMK BKIKOYAET CIEAYIONINE NIaru:

1. IIpenBapurenbHas 06paboTKa TeKCTa: yJaleHue CTOMN-CIIO0B, IPUBEICHUE K HUKHEMY PETUCTPY,
TOKeHH3a1us (pa3dreHne Ha OT/IebHbIE CI0Ba WU ()pa3bl) U T. 1. DTO IOMOTAET YIPOCTUTh TEKCT
U clienath ero 0osnee yioOHbIM JUIst 00pabOTKH.

2. Boibop MeTosia BEeKTOpU3aliy: BEIOODP MOAXOASIIET0 METO/IAa 3aBUCUT OT KOHKPETHOM 3a/1auu U
JOCTYIHBIX AaHHBIX. Hampumep, ecnum HeoOXonuMo onpeaenuTs KitodeBble ciioBa, To TF-IDF
MOKeT ObITh XopowuM BbiOOpoM. Eciu ke TpeGyeTcsi co31aTh BEKTOPHBIE MPEICTABICHUS IS
UCIOJIb30BaHMs B HelpoHHOI ceT, To Word2Vec unu GloVe MoryT ObITh 60j1€€ TOAXOASIIMMU.
3. [IpumeHeHne BHIOpaHHOTO METO/Ia: MCIIOIb30BaHNE BEIOPAHHOTO METOAA JUIsl MpeoOpa3oBaHUs
TEKCTa B YMHCIIOBBIE BEKTOpbl. B pesynabrare mosmydaercs Marpulia, I[e Kaxkaas CTpOKa
IpeJIcTaBiIsieT co00i BEKTOPHOE MPE/ICTAaBICHUE OJJHOTO CJI0Ba WK (hpa3bl.

4. Ucnionb30BaHuE BEKTOPOB: MOJIYYEHHBIE BEKTOPBI MOXHO MCIIOIb30BaTh I Pa3IMYHbIX 3a7a4
MAaIIMHHOTO O0Y4€HHUs, TAKUX KaK KJacCU(pUKAIUs, perpeccus, KjiacTepu3anus 1 T. 1.

Taknm o6pa30M, BCKTOpH3alWs ABJIICTCA BaXXHBIM 3TallOM B 06pa60T1<e €CTCCTBCHHOTI'O A3BIKA,
MO3BOJIAIOIIUM KOMITBIOTEpAM IMMOHUMATh U AHAJIU3UPOBATH TCKCTOBLIC TAHHBIC.

19.  JlemyOnukanus.

OTaJOHHBIN OTBET

Jenyonukamuss — 3TO Tpoliece yaaaeHus JyOIupyOIMMXCsl JaHHBIX U3 MaccuBa nH(popmaruu. B
KOHTEKCTe 00paboTKu ectecTBeHHOTO si3bika (Natural Language Processing, NLP) nexyOnuxanus
MOJKET OBITh MPUMEHEHA K TEKCTaM, YTOObI HCKIIIOYUTh MOBTOpAOIIKecs GparMeHThl U OBBICUTh
KaueCcTBO aHAJIN3a JAHHBIX.
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Mertons! nenyonukaruu B NLP:

1. Vnanenue crom-cinoB. JTo Hamboyee pacnpoCTpaHEHHBIA METOJ JEAyOTMKAIlUH, KOTOPBIH
3aKJII0YAETCS] B YNAJEHWHU W3 TEKCTOB CJIOB, HE HECYUIUMX CMBICIOBOM HArpy3Kd, TaKUX Kak
MIPEJIOTH, COIO3bI, APTUKIIU U T. 1. DTOT METO/I O3BOJISIET COKPATUTH Pa3Mep TEKCTOB U YIIPOCTUTh
X 00paboTKy.

2. CTeMMUHT ¥ IeMMaTH3amus. DTH METOBI TIO3BOJISIOT MPUBECTHU CJIOBA K UX OCHOBHOU (hopme,
YTO TAK)Xe IOMOTaeT YMEHBUIUTh Pa3MeEpP TEKCTOB U YAYULIUTh UX COIIOCTABUMOCTb.

3. Hcnonb3oBaHHME BEKTOPHBIX IIPEJCTABICHUN CJIOB. BeKTOpHBIE MNpPEACTAaBIEHUS CJIOB
MO3BOJISIOT MPEACTABUTh KaXJ0€ CIOBO B BHJIE BEKTOPAa B MHOTOMEPHOM IPOCTPAHCTBE. JTO
MO3BOJISIET CPABHUBATH CJIOBA IO UX CEMAaHTHUYECKON OJIM30CTH U yNasTh TyOIHKATHI.

4. Cunrakcnueckuil aHanu3. CHUHTaKCHYECKHMI aHalu3 IO3BOJISIET AHAIMU3UPOBATH CTPYKTYPY
MPEIJIOKCHUN U BBISIBIIATH TOBTOPSIOIINECS (ppa3bl HIIM KOHCTPYKIIUH.

5. CemanTnyeckuil aHanu3. CeMaHTUYECKUNA aHAJIW3 MO3BOJISIET YYUTHIBATh KOHTEKCT M CMBICI
CJIOB Mpu Aeayonukanuu. Hanpumep, MOXHO yIamuTh JyOIHMKaThl, €CIIM OHU UMEIOT OJMHAKOBOE
3HAYEeHHE B Pa3HBIX GopMax.

6. IlpuMeHeHne anropuTMOB MAIIMHHOTO O0y4eHUs. AJTOPUTMbI MAallIMHHOTO OOy4Y€HUsl, TaKHUe
KaK KJlacTepu3alus UK KiaccuuKaIys, MOTyT ObITh HCIIOJIb30BaHBI 1JIsl BHISIBICHUS 1yOITHKATOB
Ha OCHOBE CXOZICTBA MEXAY TEKCTaMH.

7. Pyunasi npoBepka. B HEKOTOPBIX ciiydasix MOXKET HOTpeOOBaThCsl pydHasi IPOBEpKa pe3ybTaToB
JeTyOKaIuy JJ1si 00eCTIeYeHUs KadeCTBa.

JenyOonuKanus sBISETCS BaKHBIM ITAllOM B 00pabOTKE €CTECTBEHHOTO SI3bIKA, MOCKOJIBKY OHA
M03BOJISIET MOBBICHTh TOYHOCTh U 3(G(PEKTUBHOCTh aHAIN3a JAHHBIX, & TAKKE COKPATUTh 00BEM
oOpabarpiBaeMoOl MHPOPMAITHH.

20. CeMaHTHYECKUN aHAIN3.

OTalOHHBIA OTBET
CeMaHTHYECKUI aHAIIN3 — 3TO MPOLIECC U3BIICUEHUS CMbICIA U3 TeKcTa WK peur. OH BKITIOYAET
B ce0s TIOHMMaHWe 3HaYeHUs CJIOB, ()pa3 W NPEUIOKEHUH, a TaKKe WX B3aUMOCBSI3H JIPYT C

JIPYTOM.

CeMaHTHYECKUI aHANU3 SBISIETCS BAXKHOW 4acThi0 00pabOTKHM ecTecTBeHHOro s3bika (Natural
Language Processing, NLP) u uicnions3yeTcsi BO MHOTUX MPHJIOKEHHSIX, TAKMX KaK MalTAHHBIN
MepeBoI, MOUCK HH(POPMAIINH, aBTOMaTUYeCKoe pedeprupoBaHHE U T. [I.

OcHOBHBIE 337]a4¥ CEMaHTUYECKOTO aHAJIN3a:

* OnpeneneHue 3Ha4E€HUsl OTAEIBHBIX CIOB M CIOBOCOYETAaHHM. DTO MOXKET OBbITh CHENIAHO C
IIOMOIIBIO CIIOBAPEH, TE3aypyCOB U APYTUX PECYPCOB.

* [lonumaHue OTHOIICHUH MEXy clioBamMu U ¢ppazamu. Hanpumep, «Ban mobut Mamry» — 310
OTHOIIIEHKE JII00BU Mexay MiBanoMm n Marei.

* BolsiBIIEHHE CTPYKTYPBI NPEJIOKEHUS U ero cMmbicia. Hanpumep, npeanoxkenue «VBan Kymui
KHHUT'Y» UMEET CTPYKTYPY MOAJIeXKalllee-CKa3yeMoe-10II0JHEHUE U O3Ha4aeT, uTo VMiBaH coBepini
NeCTBUE MOKYIKU KHUTH.

JlJis BBITIOJIHEHUSI CEMAaHTUYECKOTO aHAIN3a UCHOJIb3YIOTCS pa3InyHble METOJbl U aJITOPUTMBI,
TaKHe KaK:

* CHHTaKCHM4YeCcKHi aHainu3. DTo mpolecc pa3dopa CTPYKTYpPbI MPEATIOKEHHUS C LI€TbIO BBISBICHUS
€ro 4acTed peuu, rpaMMaTHYECKUX KaTeropuid U cBsized Mexay HUMU. CUHTaKCUYECKUN aHaIu3
MO3BOJISIET OITYYUTh O0JIee TOYHOE MPEJICTABICHHE O CMBICIIE MTPEIOKEHMUS.
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* Jlekcnueckuit aHanmm3. DTO MPOIECC ONMPENeTeHUs 3HAYCHUS CIIOB HAa OCHOBE WX KOHTEKCTA.
Jlekcudeckuii aHAJIM3 MOXKET BKJIIOYaTh B ceOs TakHe olepanuy, KaKk ONpeAesieHUe YacTH PeyH
CJIOBA, €T0 3HAYEHUS U CUHOHHUMOB.

* OHTOJIOTHYECKUH aHaIM3. DTO MPOIECC COMOCTABICHUS CIIOB U (hpa3 ¢ MOHATUSIMH OHTOJIOTHH,
KOTOpas mpeacTapisieT co0oil ¢popmanbHOe onucaHue MpeaMeTHON o0nacTu. OHTOIOTHYECKUI
aHaJU3 T03BOJIAET 00Jiee TOYHO MTOHMMATh CMBICT TEKCTA.

* Temaruueckuii aHanu3. DTO METOJ KjIacCU(PHUKAIIMN TEKCTOB 110 TEMaM Ha OCHOBE KJIFOUEBBIX
cioB U (pa3. Temarnyeckuii aHaanu3 MO3BOJSAET IPYNIUPOBATH TEKCTHI IO UX COJACPKAHUIO.

B nenom, ceMaHTHYeCKU aHATM3 UTPaeT KIIIOUEBYIO POJIb B 00paOb0TKE ECTECTBEHHOTO sI3bIKA U
MO3BOJISIET KOMIIBIOTEpAM JIy4Ille TIOHUMATh U WHTEPIPETUPOBATH TEKCT. JTO, B CBOIO OYepeb,
OTKPBIBACT HOBBIC BO3MOXHOCTH JId CO3JaHHA HWHTCIIJICKTYAJIbHBIX CHCTCM, CHOCOGHBIX K
OOIICHUIO ¥ B3aMMOJICHCTBHIO C JIFOJBMHU Ha €CTCCTBCHHOM SI3bIKE.

21.  Pacno3HaBaHWe MMEHOBAaHHBIX CYIIHOCTEH U U3BJICUCHUE OTHOIICHUH.
DTaNlOHHBIN OTBET
Pacno3naBanue mMenoBaHHbIX cymniHocTed (Named Entity Recognition, NER) — 310 3amaua
00pabOTKH €CTECTBCHHOTO S3bIKa, KOTOPAs 3aKJIOYACTCsl B OMPEICICHUH W KiaccH(pHUKarim
MMCHOBaHHBIX OOBEKTOB (CyIIHOCTEH) B TeKkcTe. IMEHOBaHHBIC CYIIHOCTH MOTYT OBITh
Pa3IMYHBIMU: UMEHA JIFOICH, Ha3BaHUS OpPraHMU3AINMA, reorpaduuecKkue 0ObEKTHI, 1aThl, BPeMs 1

T.I.

N3Bneuenue otHomenuii (Relation Extraction) — 3To mporecc ompenenacHus CBSI3CH MEXTy
MMEHOBAHHBIMU CYIIHOCTSAMHU B TekcTe. Hampmmep, u3 Tekcta «J[)koH paboraeT B KOMITAaHUU
Microsoft» MOXKHO U3BJICYb OTHOILICHHE «PAabOTACT B).

O06a nponecca ABIIIFOTCA BaXHbIMU  STallaMU 06pa60TKI/I CCTCCTBCHHOI'O A3blKa U MIWPOKO
HCIIOJIB3YIOTCSA B PA3JIMYHBIX IPHIIOKCHUAX, TAKUX KaK aHaln3 JaHHBIX, I/IH(i)OpMaIII/IOHHblf/'I
IIOHUCK, MallIMHHBIM nepeBoa U Apyrue.

s pacno3HaBaHUS WMEHOBAHHBIX CYIIHOCTEH W H3BICUEHHS] OTHOIIECHUN HCIOIB3YIOTCS
pa3IMYHBIE METOABI MAIIMHHOTO O0YYEHUSsI, TAKHE KaK:

* Metoasl Ha ocHoBe mpaBui (Rule-based methods): ucmonb3ytoT 3apanee omnpenenéHHbIE
npaBuia Uil WACHTH(QHUKAINKA HWMEHOBAHHBIX CYNTHOCTEH. DTH MeToAbl TpeOyroT OOINBIIOro
KOJTMYECTBA PYUYHOU pabOTHI IO CO3/IaHUIO MPABUII, HO MOTYT 00€CIIEUUTh BBICOKYIO TOYHOCTH MPU
HaJIMYUN XOPOIIIO CTPYKTYPUPOBAHHBIX JTAHHBIX.

* Craructuueckue Metofsl (Statistical methods): ocHOBaHBI Ha CTIONB30BAHUH CTATUCTHUECKHUX
MOJIETICH TSl TIpelicKa3aHusl IMEHOBAHHBIX CYIIIHOCTEH Ha OCHOBE WX KOHTEKCTa. DTH METOBI
MOTYT OBbITh O0J1ee THOKUMH, HO TPEOYIOT OOIBIINX 00BEMOB 00YUAIOIINX JAHHBIX.

* Hetiponnsle cetu (Neural networks): coBpeMeHHBIE METONBI, OCHOBAaHHBIE Ha TIYOOKHX
HEHPOHHBIX CETSIX, KOTOPbIE MOTYT aBTOMaTHYECKH U3BJIEKATh MPU3HAKHU U3 TaHHBIX U 00y4aThCs
Ha HUX. OHU MOTYT TOCTHYh BHICOKOW TOYHOCTH, HO TaKXkKe TPEOYIOT OOJIBIINX 00BEMOB TaHHBIX
Ui 00yUueHusl.

IIporecc pacno3HaBaHUs MIMEHOBAHHBIX CYIIHOCTEH BKJIIOYAET CIIEAYIOIINE IIaru:

1. IlpenBaputenbHas 00pabOTKa: yJaJeHHUe CTOI-CIIOB, IPUBEACHUE CJIOB K HOpMaJIbHOH (hopMme,
TOKEHU3AIM U T. 1.

2. BBIOOp TpPHU3HAKOB: OIpEICIIEHUEe NPU3HAKOB, KOTOpPBIE OYIyT WCIOIB30BAThCS IS
KJ1accu(UKAIMK CYLITHOCTEH (Hampumep, 4acTh pedu, KOHTEKCT | T. I1.).

3. OOy4eHue Monenu: o0ydeHHue MOJENIN Ha HA0Ope JaHHBIX C pa3MEUYCHHBIMH UMEHOBaHHBIMU
CYLIHOCTSIMU.
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4. Knaccudukanusi: npuMeHeHHe OOydeHHOW MOJENM K HOBOMY TEKCTy Ui OIpeaeieHHs
MMEHOBAaHHBIX CYIIHOCTEM.

W3BneueHne OTHOLIEHUI TAKKe BKJIFOYAET HECKOJIBKO JTaIlOB:

1. Onpenenenue cymHoCTeN: NASHTU(PUKALNSA IMEHOBAHHBIX CYILIHOCTEH B TEKCTE.

2. V3BnedyeHune NMPU3HAKOB: BBIJECICHUE NPU3HAKOB, CBSI3aHHBIX C KaXI0H Mapoil CyIIHOCTEM,
HalpUMep, PaCCTOSTHUE MEKIY HUMU, TUII OTHOUICHUH U T.II.

3. IlpuMeHeHue MOIEIM: HCIOJIB30BAHUE MOJENIU JJIs MpEACKa3aHUs OTHOUIEHHH MEXITy
CYLIHOCTSIMU Ha OCHOBE BBIJICIICHHBIX ITPU3HAKOB.

B nenom, pacrno3HaBaHne HMEHOBAaHHBIX CYIIHOCTEH W HM3BJICUEHUE OTHOIICHUU SIBISIOTCS
BaXHBIMU 3a7adamMu 00pabOTKHM €CTECTBEHHOTO si3bika. OHHM TO3BOJISIOT aBTOMAaTH3UPOBATH
MIPOLIECCHI aHAIN3a JAaHHBIX U U3BJIeUEHUS HH(OPMAIIUU U3 TEKCTOB, YTO MOKET OBITH MIOJIE3HO BO
MHOTHX OOJIaCTSIX, BKJIIOYasi OM3HEC, HAyKy H 00pa3oBaHUeE.

22. Ucnonp3oBanue N-rpamm.

DTaJIOHHBIN OTBET

N-rpaMMbl — 3T0 nocae10BaTeabHOCTH U3 N 371eMEHTOB, T1€ N MOXKET ObITh JIF0ObIM uncioM. B
obpabotke ectecTBeHHOro s3blka (NLP) N-rpaMMbl UCHONIB3YIOTCS A MOJCIMPOBAHUS M
aHaJIM3a TEKCTOBBIX JIaHHBIX.

[Ipumenenne N-rpamm B NLP:

1. Pacno3naBanue peuu. N-rpaMMbl MOMOTarOT YIY4YIIMTh Kau€CTBO PACIO3HABAHUS PEYH,
YUUTBIBasi KOHTEKCT U MTOCJIE0BATEIBHOCTD CIIOB.

2. MamunHHblA nepeBo. N-rpaMMbl TO3BOJISIIOT YYUTBIBATH KOHTEKCT MPU MEPEBOJIE, YTO JIETAET
ero 0oJiee TOUHBIM U €CTECTBEHHBIM.

3. ABromarnueckoe pedepupoBaHue. N-rpaMMbl MOTYT HCHOJNb30BaTbCs Uil BbIIEIEHUS
KJIFOUEBBIX (pa3 U MPEJIOKEHUM, UTO YIIPOIIAET MPOIIECC CO3/IaHUsI PE3IOME TEKCTaA.

4. Anann3 TOHaIBHOCTU. N-rpaMMbl MOXHO HCIIOJIB30BATh JUISl ONPEACIECHUS dMOLMOHAIBHON
OKpPACKH TEKCTa, HalpuMep, JJIsl aHaJIn3a OT3bIBOB KIIMEHTOB MJIM HOBOCTHBIX CTaTeH.

5. I'enepanus tekcra. N-rpaMMbl MOTYT CIIY’KUTb OCHOBOH JJIsl TEHEpAllMM TEKCTOB, TAKMX Kak
OINMCAHUS TOBAPOB WJIM HOBOCTH.

6. ITonck unpopmarun. N-rpaMMbl IOMOTAIOT B TIOMCKE HH(POPMAIMH, TTO3BOJISAS YUUTHIBAaTh HE
TOJIBKO OTJIEJIbHBIE CJIOBA, HO M UX KOHTEKCT.

7. O6pabotka 3anmpocoB. B mouckoBbix cucremax N-TpaMMbl UCHOJB3YIOTCS JAJISl TOHMMAaHUS
3arpoCoB MOJIb30BaTeNe U NMPEeI0CTaBICHUsI 00Jiee TOUHBIX PE3YJIbTaToB.

8. CentumenT-aHanu3. C noMoipto N-rpaMM MO>KHO OIIPEENINTH OTHOLIEHUE aBTOpa K TEME WIIH
00BEKTY, YTO BaXKHO I aHaJIM3a MHEHHUH U OT3BIBOB.

9. MUzBneueHne cymHocTed. N-rpaMmbl TOPUMEHSIOTCS JUIsl M3BJICYEHHMS] HMMEHOBAaHHBIX
CYUIHOCTEH, TaKMX Kak MMEHa JIo/ied, Ha3BaHMUsS OpraHM3alii W T. JA., YTO TOJE3HO I
pa3nuuHbIX 3a1a4 NLP.

10. Knaccuduxanust TekctoB. N-rpaMMbl clly’KaT MpU3HAKaMU IS KJacCU(PUKAIMKU TEKCTOB IO
TEMaM WJIM KaTETOpHUsIM.

B 3aBucumocTH OT 331a4M U JOCTYIHBIX IaHHBIX, MOXKHO HCIIOJIb30BaTh pa3Hble BUIbI N-rpamm:
YHUTpaMMbl (IIOCJI€OBATEIBHOCTH U3 OJHOTO 3JIEMEHTA), OUrpaMMbl (M3 JIByX AJIEMEHTOB),
TpUrpaMMbl (U3 TPEX 2JIEMEHTOB) U Tak Aajiee. Beibop moaxossiero pazmepa N-rpaMM 3aBHCUT
OT KOHTEKCTa U LieJIed UCCIeJOBaHusl.

N-rpammsbl SBISIOTCS 3PGEKTUBHBIM WHCTPYMEHTOM 1T 00pabOTKH €CTECTBEHHOTO SI3bIKa U
MOTYT MPUMEHATHCS B pa3nuyHbIX 00macTsax NLP. OHu mo3BOJISIOT y4ecTh KOHTEKCT, YIyUIIUTh
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MOHMMAHUE U aHaJ3 TEKCTOBBIX NAHHBIX, a TaKXe IMOBBICUTh TOYHOCTh U 3P (HEKTUBHOCTh
aJITOPUTMOB.

23.  YacrepeuHas pa3MeTKa.

OTaloHHBINA OTBET

YacrepeuHas pa3MeTKa — 3TO IPOIECC ONMPEACIICHUS YaCTH PEYH KaKJIOTO CJIOBa B TEKCTE. DTO
OMH W3 OCHOBHBIX J3TarioB OOpPaOOTKM E€CTECTBEHHOTO SI3bIKa, KOTOPBIA HCIIOIB3YETCS IS
aHaJin3a ¥ IMOHUMAaHUs TEKCTA.

Yactu peun — 3TO KaTeropuu CJIO0B, KOTOPbIE UCHOJIB3YIOTCS s KIACCU(pUKALMU CJIOB IO UX
GyHKIMU B TpeIoKeHHH. B pycckoM s3bIKE€ BBIIENSIOT CICAYIOIIME YaCTH PEUH:
CYILIECTBUTEIIbHOE, IIpUJIarareabHoe, IIaroj, Hapeune, MECTOMMEHHUE, YUCIUTENIBHOE, MPEIOT,
COI03, YaCTHUILIa, MEXKTOMETHE.

YactepeuHyro pa3METKy MOXHO BBIIOJHUTH BPYYHYIO HJIM aBTOMATUYECKH C IIOMOILBIO
QJITOPUTMOB MAalIMHHOIO OOy4yeHMs. ABTOMAaTHYecKas pa3MeTKa MOXKET OBbITh BBINOJHEHA C
HCIIOJIb30BAaHUEM PA3IMYHBIX METOJIOB, TAKUX KaK CTaTUCTUYECKHUE METOJbI, METOJbl HA OCHOBE
IIPABUI U METOJIbl MAIIMHHOTO O0yUYEeHHUS.

CrarucTiyeckue MEeTObl OCHOBAaHbI Ha UCIIOIb30BAHUH CTATUCTUYECKUX JAHHBIX O YACTOTHOCTH
CJIOB B Pa3HBIX 4acTAX pe4yd. DTU METOAbl MOTYT ObITh 3()(HEKTUBHBIMU IJIsl A3BIKOB C XOPOLIO
M3YyYCHHBIMH CTaTUCTHYECKUMU CBOICTBaMHU.

MerTo/bpl Ha OCHOBE IIPABUJ UCIIONB3YIOT HAOOP MPaBUII AJIs ONPE/IETICHUS YAaCTH PedH clioBa. OTU
IpaBWjla MOTYT OBITb OCHOBAHBI Ha MOP(OIOrMUECKHX, CHHTAKCMUECKMX M CEMaHTUYECKUX
CBOMCTBAx CJI0OB. MeTOo/Ibl Ha OCHOBE MTPABHUJI MOTYT ObITh 00JIe€ TOUHBIMHU, UEM CTAaTUCTUYECKHUE
METOIbl, HO OHHM TPEOYIOT OOJBIINX YCUIIUI 1711 pa3paOOTKU U HACTPOMKH.

MeTtozabl MalIMHHOTO OOYyYEHHUS KCIOJIb3YIOT aIrOPUTMbI MAIIMHHOTO OOy4eHMsl sl 00y4eHUs
MOJIENIH, KOTOPasi MOXKET MPEICKa3bIBaTh YaCTh PEUH CII0BA HA OCHOBE €r0 KOHTEKCTA. DTH METO/IbI
MOTyT OBbITh OYEHb TOYHBIMHM, HO OHHU TaKKe TPeOyrOT OOJIBLIOrO KOJMYECTBA O0YyHaroIInX
JAHHBIX.

J1J1s BBITIOJIHEHUS YaCTEPEUHOM pa3MeTKH HEOOXOAMMO CHauaja OnpeaeTuTh CIUCOK YacTel peun,
KOTOpBIE OymyT HCIIOJIb30BAaThCSI B pa3MeTKe. 3aTeM HEO0OXOAMMO pa3pabdoTarh aJrOpUTM WITH
MOJIeNib, KOTopasi OyaeT OmpeneNaTh 4YacTh pedd KakIoro cioBa. Hakoneln, HeoOXomauMo
IMIPUMEHUTH 3TOT AJITOPUTM HIJIA MOACIIb K TCKCTY, 4TOOBI IMOJIYYUTh YaCTCPECUHYIO PA3SMETKY.

YacrepeuHass pa3MeTKa SBISETCS BaXXKHBIM 3TalloM O0OpabOTKU €CTECTBEHHOTO S3bIKa U
HCIIOJIb3YETCS BO MHOTMX IPUJIOKEHMSIX, TAKUX KaK MAalIMHHBIN IIEPEBOJI, pPACIIO3HABAHUE PEUU U
aHanmu3 Tekcra. OHa MO3BOJIAET JIydllle TOHATh CTPYKTYPY M COIAEpKAHME TEKCTa, a TaKxkKe
YIIYYIIUTh KaueCTBO 00pabOTKH €CTECTBEHHOTO S3bIKA.

24.  bubmmorexu mis NLP.
DTaJOHHBIN OTBET
O6padoTka ectecTBeHHOTO si3bIKa (NLP) — 3TO 0071aCTh MCKYCCTBEHHOTO MHTEIIEKTA, KOTOpast

3aHUMACTCA aHaJlM30M MW IIOHHMMaHHEM YCJIIOBCUCCKOI'O sA3bIKA. I[HH 9TOr0 HCHOJIB3YIOTCA
PA3TUYHBIC AJITOPUTMEBI 1 METOAbl MAIlTMHHOT'O O6y‘ICHI/I$I.
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bubmuorexku ams NLP — 310 HaOOpH WHCTPYMEHTOB W (YHKIMN, KOTOPHIC ITOMOTAIOT
pa3paboTyMKaM CO37aBaTh TNPWIOKEHHUS [Uii OOpabOTKM eCTeCTBEHHOro s3bika. OHu
MPEJOCTABISIOT JOCTYI K pa3IMyHbIM aNroOpuTMaM M METOJaM, TaKUM KaK TOKCHH3aIlus,
JJEMMarTu3anus, CTCMMUMHI, CUHTAKCUYECKUU aHaJI1u3, CEMaHTHUYCCKHUHU aHAIU3 U Apyrue.

Bot HekoTopsie U3 Haubosnee nomyasipHbIx oubmuorek as NLP:

1. NLTK (Natural Language Toolkit) — 310 6ubnuoreka mis Python, koTopas nmpenocrasiseT
IIMPOKHIA CHIEKTP HHCTPYMEHTOB I 00pabOTKM TEKCTa Ha €CTECTBEHHOM si3bIke. OHA BKIIIOYAET
B ce0s (yHKIUU [UIsl TOKEHH3AIMH, JEeMMAaTH3allii, CTEMMHUHIA, CHHTAaKCMYECKOTO aHalln3a,
CEeMaHTHYeCKoro aHanm3a u Apyrux 3amgad. NLTK Taxke mpemocTaBiseT I0CTyn K OOJBIIUM
HabopaM JTaHHBIX JJIs1 O0y4EeHUs MOJIEICH.

2. SpaCy — em€ onHa momymsipHas oubnuoteka s Python, mpeanasnauenHas st 06paboTKu
tekcra. SpaCy mpenoctanisier 6ojee ObicTpbie U 3G (HEKTUBHBIC AITOPUTMBI JJIsS TOKCHU3AIHUH,
JeMMaru3almm, CTeMMHHra 1 apyrux 3azaad, ueM NLTK. Kpome Toro, SpaCy nmeer BcTpoeHHYI0
MOJACPKKY ISl MHOTHX SI3bIKOB, BKIIIOYAsl aHITTUICKUHN, PpaHIly3CKUN, HEMEIIKUHN U IpyTHE.

3. Gensim — Owubmmoreka mims Python, xotopast mpemHasHadeHa [UIS CO3MAHHUS M OOy4EHUS
MOJIeNIel TeMaTH4ecKoro MojenupoBanus. (Gensim MPeIoCTaBIs€T HMHCTPYMEHTBI  JUIS
BEKTOPH3AIlMH TEKCTa, KJIACTEPU3aIMH, KIAacCH(PUKAIMU W APYrHX 3aJad TEMaTHYECKOTO
MOJICTTUPOBAHHS.

4. Stanford CoreNLP — HaOop MHCTPpYMEHTOB AJis Java, KOTOPBIA MPEIOCTABISICT MHOXKECTBO
byHkIui s 00pabOTKM TEKCTa, TAaKMX KaK TOKEHU3allus, JIEeMMAarTu3alus, CHHTAKCHYECKH
pa3bop, W3BJICUCHHE MMEHOBAHHBIX cymHOcTer m apyrue. Stanford CoreNLP Taxxke mmeer
BO3MOXKHOCTh paboTaTh C pa3jiMYHbIMHU SI3bIKAMH, TAaKUMH KaK AaHIIMACKUNA, WCHAHCKUU,
KUTaWCKUW U IpyTHE.

5. OpenNLP — emé oaun HaOOp MHCTPYMEHTOB Uil Java, mpeaHa3HauYeHHBINH Ui 00paboTKu
tekcta u peun. OpenNLP mnpepocraBnsier (QyHKIMH I8 TOKEHU3AlMH, JE€MMaTH3allUH,
CHUHTaKCH4eCKOTro pa30opa, pacro3HaBaHUsl MMEHOBAHHBIX CYIIHOCTEH M JPyrUX 3ajau.

6. TextBlob — 6ubnuoreka qst Python, npegocrapnstomnas npocTbie U yA00OHbIE HHCTPYMEHTHI
s oOpabotku Tekcta. TextBlob BkirouaeT (yHKIMM Ui TOKEHU3AllMH, JEMMATHU3alIWH,
OIpe/ieNIeHUs YacTeil peun, U3BJICUEHUSI UMEHOBAHHBIX CYLITHOCTEN U IPYrUX 3a/1au.

7. Pattern — OuOnuorexka nans Java, koropas mnpenocTaBisieT (QyHKOMM JUii pabOThl C
pPEryasipHBIMU BBIPAKEHUSIMU W 00pabOTKM Tekcra. Pattern MOXXeT HCIONB30BaThbesl s
TOKEHU3aIUH, JEMMaTHU3alUHU U JPYruX 3a7a4 00paboTKH TeKCTa.

8. Apache OpenNLP — npoekt Apache Software Foundation, koTopblii ipeoctasisieT Habop
MHCTPYMEHTOB JUIs 00pabOoTKH TeKcTa M peur Ha Java. Apache OpenNLP Bkitouaet GyHKIUM 15
TOKEHHU3al[MH, JIEMMAaTU3alliy, pPaclo3HaBaHUS MMEHOBAaHHBIX CYIIHOCTEH, CHHTaKCHYECKOTO
pa3bopa u Ipyrux 3ajau.

9. Keras — 6ubnuoreka rybokoro ooyuenus ans Python, koTopas MoxkeT ObITh HCIIOJIb30BaHA
JUIsL CO3JIaHMsI MoJiesielt 00pabOTKU €CTECTBEHHOTO S3bIKa, TAKUX KaK PEKypPEHTHBIE HEHPOHHBIE
cetu (RNN) u cBéprounsie Heliponusie ceTu (CNN). Keras mpemocTapiseT mpocToi U yIoOHBIH
uHTepdeiic Ui nocTpoeHus U 00y4eHUs 3TUX MOJIeIIeH.

10. TensorFlow — emé onna 6ubnuoreka r1yooKoro oOydeHHs, KOTOpas TakKe MOKET ObITh
ucrnonb3oBaHa Juis co3nanusi mozenei NLP. TensorFlow mnpemocraBiser Gosiee MOIIHBIA U
rUOKUI MHCTPYMEHT ISl TIOCTPOEHUsSI U 00ydeHus Mozenei, Ho TpeOyeT Oonblle YCHIUN IS
HACTPOMKH U UCTIOIb30BaHMS.

D10 Jumb HEKoTopble u3 Omomuorexk st NLP, moctymsbix st pa3zpabordmkoB. Breioop
KOHKpPETHOH OMONIMOTEKH 3aBUCHUT OT S3bIKa IPOTPAMMHUPOBAHMS, 337a41 U TPeOOBAHUH MPOEKTA.

25.  Amnanus mpumMepa Kozaa Ha s3bike Scala.

OTalOHHBIA OTBET
AHanu3 nmpuMepa Kojia Ha si3bIke Scala MOXKeT BKITIoYaTh B c€0s1 HECKOJIBKO aCIEKTOB, TAKUX KaK:
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* CHHTaKCUC M CTPYKTypa KOJa: M3y4eHHUE OCHOBHBIX KOHCTPYKIIMI S3bIKA, TAKMX KaK KJIAacChI,
METO/Ibl, TIEpEMEHHBIC, IIUKJIBI U T. 1.

* OOpaboTKa MaHHBIX: aHAJIM3 TOTO, KaK KoJ oOpabaThIBaeT JaHHBIC, HAIIPUMEP, C MOMOIIBIO
GbyHKUIMH 1 OUOIMOTEK.

* Jloruka mporpaMMbl: TOHUMaHKE TOTO, KAKUE 33]]a4M PeliaeT MporpaMmma 1 Kak OHa 3TO JeJIacT.

Jlns aHanm3a mpuMepa koga Ha Scala HEoOXOAMMO WUMETh 0a30Bbie 3HAHHS O SI3BIKE U €T0
cuHTakcuce. Bot mpumMep ananusa kojga Ha Scala:
““'scala
object Main {
def main(args: Array[String]): Unit = {
val numbers = List(1, 2, 3, 4, 5)
numbers.foreach(println)

}

ARRY

B stom mpumepe kona co3gaérces 00beKT Main, KOTOPBIM COAEPKUT METOox main. Meroa main
MPUHUMAET MacCHB CTPOK (args) u Bo3Bpamaer Unit. BHyTpu mMerona main co3maércsi Ciucox
gucen (numbers), a 3areM BbI3bIBacTcs MeTon foreach mis storo crmcka. Meton foreach
nepedupaeT Bce AIIEMEHTHI CITMCKA U BhI3bIBaeT (DYHKIUIO println s kaxmoro anemMenta. Takum
00pa3oM, 3TOT KOJI BEIBOJMT Ha SKpPaH BCE YMCIIAa U3 CIIMCKa numbers.

DTOT mpuMep AEMOHCTPUPYET HCMIOIb30BAaHHE OCHOBHBIX KOHCTPYKIMM Scala, Takux Kak
00BEKTHI, METOIBI M clTUCKH. OH TaKKe MOKA3bIBACT, KAK MOXHO MCIIOIB30BaTh MeTox foreach st
nepedopa EMEHTOB CITUCKA U BBIIMOJIHEHUS HAJl HUMU ONPeIeIEHHBIX IeHCTBUM.

Ananu3 koja MOeT ObITh Oosiee TIyOOKMM M BKIIIOYaTh B ce0sl M3Y4YEHHE MCIIONb3yEeMBbIX
6ubmoTeK, 00paboTKy OIIMOOK U IPYTHe aclEeKThl. TO 3aBUCUT OT KOHKPETHOM 3a]1a4i, KOTOPYIO
pelaer Koj.

Bot HekoTophle OMOMHUTEIbHBIE IIarH, KOTOPble MOKHO NMPEANPUHATh NMPU aHaIU3€e KOAa Ha
Scala:

1. 3yunTh JOKYMEHTAIIHIO 110 UCIOIb3YEeMbIM ONOIHOTEKaM U (YHKIUSIM.

2. [IpoBepuTh, €cThb M B Kojie 00paboTKa OIIHOOK.

3. Ilpoananu3upoBaTh, HACKOJIBKO FPHEKTUBHO KOJI UCTIONIB3YET PECYPCHI.

4. OIIGHI/ITI), HACKOJIBKO KO/ JICTKO YUTaTh U IIOHHUMATh.

5. PaccMoTpeTb, MOXKHO 1M YAYYIIUTh KOJI C TOYKH 3pEHHs] MPOU3BOJUTEIBHOCTH WM
YUTAaEMOCTH.

6. Ilonymarpb, Kakue U3MEHEHHUS] MOXKHO BHECTH B KOJI, YTOOBI OH COOTBETCTBOBAJI OIPECIEHHBIM
Tpe6OBaHI/I5IM HJIN CTaHJapTaM.

7. IlpoBecTu TeCTUPOBAaHHUE KO/, YTOOBI YOSTUTHCS B €r0 KOPPEKTHOCTH.

8. CpaBHUTB KO C IpYTUMU IIPUMEPAMU WIIM PENIEHUSIMU aHAJOTUYHBIX 3a/1a4.

9. Caenarp BBIBOJIBI O KAY€CTBE KOJIa M €r0 MPUTOAHOCTH [T PELLICHUS TOCTABICHHON 3aJa4H.

26.  O0630p MOIXOIOB U METOZIOB K 331a4€ aBTOMATUYECKOTO U3BJICUCHHSI MMEHOBAHHBIX
CYIIIHOCTEM.

OTaJIOHHBIN OTBET

W3pneuenne umeHoBaHHbIX cymHocTed (Named Entity Recognition, NER) — »sto 3amaua
00pabOTKH €CTECTBEHHOTO S3bIKa, KOTOpPAsl 3aKJIIOYACTCS B PACIIO3HABAHUU M KJIaCCH(PUKAINU
UMEH COOCTBEHHBIX, TAKMX KaK UMEHa JII0/IeH, Ha3BaHHsI OpraHU3alHii, reorpaguueckue 0ObeKThI
U T. 1. B koHTeKcTe 00pabOTKM TEKCTa U3BJIEUEHNE UIMEHOBAHHBIX CYIIHOCTEH SIBJISETCS BAXKHBIM
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11aroM Ui MOHUMAaHMs COAEP>KAHMS TEKCTa U €r0 NAJbHEHIIEro MCIOJIb30BaHMs B PAa3JIMYHBIX
MPUIIOKEHUSX, TAKUX KaK HHPOPMAITMOHHBIN TOUCK, aHAJIN3 COIIMATILHBIX CETEH, aBTOMaTHYEeCKOe
AHHOTUPOBAHHUE U JP.

[Tonxoap! K U3BJIEUEHUIO UMEHOBAHHBIX CYIIHOCTEH:

1. Craructuyeckue MeETOAbl. ODTH METOAbl OCHOBAaHbl Ha HCIIOJB30BAaHUU CTaTHCTUYECKUX
MoJIeNiel, KoTopble 00y4yaroTcsi Ha O0JbIIOM Habope JaHHBIX C Pa3MEUEHHBIMU MMEHOBAHHBIMU
cymHocTaMu. CTaTUCTUYECKHE MOJEIN MOTYT OBITh OOYy4YeHBI C MCIIOJIb30BAaHHEM Pa3IHUHBIX
aJITOPUTMOB MAIIMHHOTO 00y4YeHUSsI, TAKUX KaK CKpbIThie MapkoBckue monenu (HMM), ycinoBubie
ciydaiinble noss (CRF) u HelipoHHBIE ceTu.

2. Meronpl Ha OCHOBE IpaBUJI. DTU METObI UCIIOJIb3YIOT 3apaHee ONpPEAeIEHHbIE MPAaBUIIA IS
UACHTUGUKAIIMM WMEHOBaHHBIX CymHOCTei. IlpaBuima Moryr ObITh OCHOBaHBI Ha
MOp(}OIOruuecKux, CAHTAKCUYECKUX MIIM CEMAaHTHYECKUX XapaKTEPUCTUKAX CIIOB.

3. I'mObpunnbie MeToabl. ['MOpuAHbIE METONBI OOBEAUHSIIOT MPEUMYIIECTBA CTATUCTUYECKUX U
OCHOBAHHBIX Ha MpaBwiax MeToA0B. OHM MOTYT MCHOJIb30BATh CTATUCTUYECKHE MOJECIH IJIs
OIpe/ieNICHUS BEPOSITHBIX KaHIUJaTOB HA UMEHOBaHHbBIE CYIITHOCTH, @ 3aT€M IIPUMEHSATH paBuUja
JUIsl YTOUYHEHUS Pe3yJbTaToB.

4. Heiiponnsle cetr. CoBpeMEHHbIE MOAXOAbI K M3BICYECHUI0 UMEHOBAHHBIX CYIIHOCTEH 4acTo
UCIIONB3YIOT NIyOOKHE HEHPOHHBIE CEeTH, TaKue Kak peKkyppeHTHble HeiipoHHble ceT (RNN) u
ceéprounbie HelipoHHbIe ceTu (CNN). HeilipoHHble ceTH MO3BOJISIIOT aBTOMAaTHYECKH W3BJICKATh
MMEHOBAHHbIE CYIIIHOCTU 06€3 HEOOXOAUMOCTH SIBHOTO OMPEAeTICHUS MPaBU WK MPU3HAKOB.

5. Tparcdopmeprl. TpaHchopMepbl MPEACTABISAIOT COOOW apXUTEKTYPy HEHPOHHBIX CETEH,
OCHOBaHHYIO Ha MEXaHU3ME BHUMAaHUs, KOTOPBIN MO3BOJISIET YYUTHIBATh KOHTEKCT ITpHU 00paboTke
nocienoBarenbHoCcTe. TpaHchopmepbl TOKa3aid BBICOKYIO 3(PGEKTUBHOCTH B  3ajadax
00pabOTKH €CTECTBEHHOT'O S3bIKa, BKJIFOYAsl U3BJICUCHUE NMEHOBAHHBIX CYIITHOCTEH.

6. I'padoBeie MeToabl. I'padoBrle MoOAeNu NPEACTABIAIOT TEKCT B BHUAE Tpada, Iae Y3Jbl
NIPEJCTABISAIOT CJIOBa, a pEOpa — OTHOIIEHHS MEXIy ciioBaMu. V3BreueHHe MMEHOBaHHBIX
CYIIHOCTEH MOXET OBbITh BBIIIOJIHEHO MYTEM aHalIM3a CTPYKTYphI rpada M Moucka KiacTepos,
COOTBETCTBYIOLIMX NUMEHOBAHHBIM CYIIHOCTSIM.

7. Obyuenue ¢ nmoakperyieHneM. MeTonbl 00ydeHUs ¢ TMOIKPEIIEHHEM MOTYT HCIOIb30BaThCA
JUIs ONTHMHU3ALMK TPOLlEcCCa W3BJIEYEHUS HMMEHOBAaHHBIX CYIIHOCTEM IyTéM MaKCHMH3ALUU
BO3HArpa)/a1eHUs 3a MPaBUIIbHbIE MPEIACKa3aHUsI.

8. MHoros3pI4HbIE METOABI. J[711 MHOTOSA3BIYHBIX 33134 M3BJICUEHUS UMEHOBAHHBIX CYHIHOCTEH
MOTYT HPHUMEHSTHCS METOAbl, YUWUTHIBAIOIIME OCOOCHHOCTH pAa3HbIX S3bIKOB, TaKUE Kak
HCIOJIb30BaHHE A3BIKOBBIX MOJIEIeN A1l y4éTa MOpP(OIOTHH U CUHTAKCHCA.

9. KonrekcryanbHble MeToJbl. KOHTEKCTyarabHbIE METOJbl YUUTBHIBAIOT KOHTEKCT, B KOTOPOM
BCTPEYAIOTCS CJIOBA, Uil OOJiee TOYHOTO W3BJICYCHHS MMEHOBAHHBIX CYIIHOCTEH. DTO MOXET
BKJIIOYATh YUET COCETHUX CJIOB, YacTEeH Pey U JPYTUX JIMHIBUCTHUECKUX XapaKTEPUCTHUK.

Br16op moaxona 3aBUCUT OT KOHKPETHBIX TPEOOBAHUH 3a/1a4M, TIOCTYITHBIX PECYPCOB M Ka4eCTBa
JAaHHBIX. BaKHO Tak)Ke yYHUTHIBATH CJIOKHOCTh 33a/1a4d U BO3MOXKHOCTH aJalTalldd METoNa K
HOBBIM YCIIOBHSIM.

27.  O030p MOIXOA0B M METOMIOB K 3a7a4e MOP(OJTOTHIECKOTO aHATH3A.
OTaJIOHHBIN OTBET
Mopdonorndyeckuii aHaiu3 — 3TO MPOLECC OMpeaeneHus] MOP(OIOTHIECKUX XapaKTEPUCTUK
CIIOBa, TaKWX KakK 4YacThb PEYH, POA, YUCIO, MaJeX U T. 1. DTO BaXHbI 3Tanm 00paboTKH
ecrectBeHHOrO s3b1ka (Natural Language Processing, NLP), KoTOpBIit HCTIONB3YyeTCsl B pa3IHUHBIX

MIPUJIOKEHUSIX, BKIIIOYasi MAITMHHBINA IEPEBOJI, pacliO3HAaBaHUE peur U WH(OPMAIIMOHHBII MTOUCK.

CymiecTByeT HECKOJIBKO MOAXO00B M METO/IOB K 3a7adue MOP(OTOTUISCKOTO aHAIN3a:
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1. CremmuHr 1 nemMmaruzanus. CTEMMUHT — 3TO METOJl COKPAIICHUsI CIOB 0 UX OCHOBBI UJIH
creMMbl. JleMMarm3amusi — 3TO 0Oojiee CIOXKHBIA TPOIECC, KOTOPBIH BKIIOYAaeT B ce0s
orpesiesieHue cI0BapHOM (HOpMBI ciioBa (JIEMMbI). DTH METObI UCHIOIB3YIOTCS ISl YIPOIICHUS
TEKCTa U MOBBIIECHUS d(PPEKTUBHOCTH MTOHUCKA.

2. IIpaBuna u mabia0HBL. DTOT MOAXOA OCHOBAaH Ha MCIOJIB30BAaHUM IMPaBWJI U MIAOJIOHOB IS
ornpenencHuss MOPQHOIOTHISCKUX XapaKTEPUCTHK CJIOB. [IpaBmia MoryT OBITH OCHOBAaHBI Ha
MOp(onoruu KOHKPETHOTO s3blKa WJIM Ha oO0mux npuHuunax Mopdonoruu. labmonbl
MIPENICTABIISIFOT COOOM MOCIEeIOBATEIFHOCTA CHMBOJIOB, KOTOPBIE COOTBETCTBYIOT OMPEIEIEHHBIM
MOp(}OIOrHuecKuM XapaKTepUCTUKAM.

3. Craructuueckue Metobl. CTaTUCTUYECKHE MOJIEIH, TAKUE KaK CKPBIThIE MAPKOBCKUE MOJIEITH
(Hidden Markov Models, HMM) u ycnoBubie ciayuaiinbie mois (Conditional Random Fields,
CRF), MOTYyT HCIONB30BATHCS AJIs MpelCcKa3aHuss MOP(OIOTrHIEeCKIX XapaKTEPUCTUK CIIOB HA
OCHOBE KOHTEKCTa. OJTU Mojenu oOy4aroTcsi Ha OONbIIMX Habopax HJaHHBIX M MOTYT
aJanTHPOBATHCS K PA3JIMYHBIM SI3bIKAM U KOHTEKCTaM.

4. Hetiponnsle cetn. HelipoHnHbie ceTH, 0COOCHHO peKyppeHTHbIe HelipoHHble cetn (Recurrent
Neural Networks, RNN), Moryt ObITh OOy4eHBI ISl BBITOJHEHUS 33739l MOP(OIOTHIECKOTO
aHanu3a. OHU MOTYT YYHUTHIBATh KOHTEKCT M CEMAHTHKY CJIOB, YTO MO3BOJISIET UM JieNarh Oosee
TOUYHBIE TIPEICKA3aHUSI.

5. Ontonoruu u cioBapu. OHTOJIOTMM U CJIOBapU MOTYT HUCIIOJIB30BAaThCs ISl ONpPEAENICHUs
MOP(OJIIOTHUECKUX XAPAKTEPUCTUK CIIOB IYTEM COMOCTABJICHUSI C U3BECTHBIMU KAaTETOPUSIMH U
3HAYEHUSIMH. DTOT MOJIXO0J] MOXKET ObITh A3 (EKTUBHBIM I ONPEEIEHHBIX S3bIKOB M 00NIacTeild,
IJIe CYIIECTBYIOT XOPOIIO CTPYKTYPUPOBAHHBIE OHTOJIOTUU U CIIOBAPH.

6. KomOunupoBanHbie moaxoasl. B peanbHbIX cucteMax 00paboTKH €CTeCTBEHHOTO SI3bIKa YacTO
HCIIONIB3YIOTCS KOMOWHUPOBAHHBIC ITOAXOMABI, BKIIOYAIOIINEC HECKOJBKO W3 TEPEYHCICHHBIX
MeToioB. Hampumep, craTucTH4eCKUEe MOJEIM MOTYT UCHOJIb30BaThbCs AJIS MPEABAPUTEIHHOTO
aHaJM3a, a 3aTeM Pe3yJIbTaThl YTOUHSIOTCS C TTIOMOIIBIO MPABUII U MIa0JIOHOB.

Breibop moaxoma u Meroga 3aBUCHUT OT KOHKPETHBIX TPEOOBaHUN M OTpaHMYEHUN CHCTEMBI
00pabOTKH €CTECTBEHHOTO S3bIKa. Ba)XKHO TakyKe yUHUTHIBATH TOYHOCTh, CKOPOCTh M CIIOKHOCTD
peanu3amy Kaxa0ro mojaxoaa.

28.  CnocoObl BEKTOPHOI'O MPEICTABICHUS CIIOB.

OTaNoOHHBINA OTBET

BekTopHoe mpencraBieHue CIIOB — 3TO METOJ, KOTOPHIA TMO3BOJISIET MPEICTABUThH CIIOBA W3
€CTECTBEHHOTO $13bIKa B BUJE YHCIOBBIX BEKTOPOB. DTO JAENACTCS IS TOTO, YTOOBI KOMITBIOTEP
MOT' TIOHMMaTh M 00palaThiBaTh TEKCT TaK e, KaK DJTO JeNaeT 4YeJoBeK. BekTopHoe
MIPEJICTABIICHUE CIIOB MCIIONB3YETCS B PA3NIMUYHBIX 3a7a4axX OOpaOOTKH €CTECTBEHHOTO S3bIKa
(Natural Language Processing, NLP), Takux kak MaliiHHBINA TTEPEBOJ, KIacCHU(PUKAIIHS TEKCTOB,
MOUCK MH(POPMAIINH U APYTHUE.

Cy1miecTByeT HECKOJIBKO CIIOCOO0OB BEKTOPHOTO MPEACTABICHHUS CIIOB:

1. One-hot encoding — 3TO camblif TPOCTON CMOCOO TpeACTaBICHHS CIO0B. B 3TOM MeTone
Ka)XJIOMy CJIOBY IPHUCBAMBAETCSl YHUKAIbHBIM BEKTOpP, COCTOSAIIMHA W3 HYIeH W €IUHUIBL
Hampumep, ciioBo «koT» MOXKET OBITh TIpecTaBiieHo Kak [ 1, 0, 0], a cioBo «cobaka» — kaxk [0, 1,
0]. DTOT METOX MPOCT B pean3aIii, HO OH HE YUUTHIBAET CEMAaHTHUECKUE CBA3U MEX]Ty CIIOBAMHU.
2. TF-IDF (Term Frequency — Inverse Document Frequency) — 310 Gosee cioxHbIN crocod
NIPEJCTABICHUS CJIOB, KOTOPBIA YUYUTHIBAET YACTOTY IOSBJICHUS CJIOBAa B JIOKYMEHTE U €ro
pacnpoCcTpaH€HHOCTh B Kopiryce TokymeHToB. TF-IDF mpencraBiser kaxaoe cioBO Kak BEKTOD,
I7e KaXIbIH 3JIEMEHT BEKTOpa COOTBETCTBYET BECY CJIOBA B JIaHHOM JOKYMEHTE WJIM KOpITyce.
Beca BbIunCISIOTCS Ha OCHOBE YaCTOTHI MOSIBIICHUS CJIOBA M €r0 00paTHOM 4acTOTHI B TIOKYMEHTaxX
KOpIyca. DTOT METOJl XOPOIIO MOAXOIUT Ul 3aa4 KiacCU(PUKAIIMU U TOUCKa MH(OpMAIIHH.
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3. Word2Vec — 3T0 oiMH M3 caMbIX MOMYJISIPHBIX METOIOB BEKTOPHOTO IMPEACTABICHUS CJIOB,
OCHOBaHHBIM HAa HEUPOHHBIX ceTsix. Word2Vec ucnonb3yeT KOHTEKCT, B KOTOPOM TOSIBIISIETCS
CIIOBO, JJiA ompezaeneHus ero 3HadeHus. OH oOyyaeT Mojeib NMpeacKa3blBaTh CIOBA, KOTOpHIE
MOSIBIISIFOTCS PSAZIOM C IaHHBIM CJIOBOM B TeKCTe. Mozesb o0ydaeTcst Ha 00JIbIIOM KOPITyCe TEKCTOB
U CO3JAET BEKTOPHOE IMPEACTABICHUE KaXIOTO CJIOBA. DTU BEKTOPHI MOYXHO MCIOJB30BATh IS
pa3nmuunbIX 3a7a4 NLP, Takux Kak kiaccuukanus, KIacTepu3ais U MOUCK CXOACTBA.

4. GloVe (Global Vectors for Word Representation) — emé oauH METOA BEKTOPHOTO
IIPEJICTABICHUSI CJIOB, TAaK)K€ OCHOBAHHBI HA CTAaTHUCTUKE COBMECTHOIO IIOSIBJIEHUS CJIOB B
tekcrax. GloVe ucnonb3yer MaTpuily COBMECTHOM BCTPEYAEMOCTH CJIOB JIJISl CO3aHMSI BEKTOPHBIX
NPEACTAaBICHUN CIIOB. DTa MarTpulla CONEPKUT HH(OpMAIMIO O TOM, KaKHE CJIOBa YacTo
BCTPEUAIOTCS BMECTE B OTHOM KOHTekcTe. Glove ucnomnp3yer aTy Marpuily ajist OOydeHus MOAeNH,
KOTOpasi c0o3/1aéT BEKTOPHBIC MPEACTABICHUS CJIOB TaKUM 00pa3oM, YTOOBI OHU OTPaXKald HX
CEMaHTUYECKHE OTHOLICHUS.

5. BERT (Bidirectional Encoder Representations from Transformers) — 3T0 cOBpeMeHHBIH METO
BEKTOPHOTO MPEACTABICHUS CIIOB, MCIOJB3YIOMUNA TTyOOKHE HEHPOHHBIE CETH W BHUMaHUE
(attention). BERT oOyuaeTcst mpenckas3piBaTh MPOIYIIEHHBIC CIOBA B MPEJIOKECHUSX U TEKCTaX,
YTO MO3BOJISIET EMY CO3/1aBaTh BEKTOPHBIE MIPEACTABICHUS, YUUTHIBAIOIINE KOHTEKCT U CEMAaHTUKY
cioB. BERT mmpoko ncrnonb3yercs B 3afja4ax MallMHHOTO MIEPEBOa, KiIaccu(HUKAIUH TEKCTOB U
npyrux 3aaadax NLP.

Bri6op MeToma BEKTOPHOTO IPEACTABICHHS 3aBUCUT OT KOHKPETHOW 3aJladd M JOCTYITHBIX
JAHHBIX.

29. ABTOMaTH4ECKOE MOCTPOCHUE OHTOJIOTHIA.

DTaJOHHBIN OTBET

ABTOMaTH4YECKOE IOCTPOEHUE OHTOJIOTMH — 3TO TMPOLECC CO3JaHUS OHTOJIOTMH C
HCIOJIb30BaHUEM aJTOPUTMOB U METO/0B MAlIMHHOTO oOy4deHHsl. OHTOJOTMM MPEICTaBISIIOT
coboif (opmManbHOE ONUCaHME TOHATHM M OTHOIIEHHH MEXAy HUMH B OIpeNenEéHHON
MPEAMETHOM 00JIaCTH.

OHToJIOTHS — 3TO CTPYKTYpa OJAaHHBIX, KOTOpas OMUCBIBACT OCHOBHBLIC IMOHATHA U OTHOLICHUSA
MCKIY HUMHU. Ona HCIOJIB3YCTC IJIA MMPCACTABICHUA 3HAHHUM O HpeZ[MeTHOﬁ 00J1aCTH U MOXKET
OBITH HCITOIL30BaHA AJid pCHICHUA PA3JIMYHBIX 3aJiad, TaKUuX KaK IIOMCK I/IH(i)OpMaHI/II/I,
KJ'IaCCI/Iq)I/IKaI_II/IH JOKYMCHTOB U T. 1.

ITocTpoeHHEe OHTOJIOTMH MOXKET OCYIIECTBIATHCA BpPYYHYIO WIM aBTOMarudecku. PydnHoe
MOCTpoeHHe TpeOyeT 3HAYUTEIbHBIX YCUIIUN U BPEMEHH, I0O3TOMY aBTOMaTHYECKOE IOCTPOECHHE
CTaHOBUTCS BCE OoJiee aKTyaJbHBIM.

Jlj11 aBTOMaTu4eCcKOro MOCTPOEHUS! OHTOJIOTUHM UCTIONb3YIOTCS Pa3IMUHbIe METObI U TIOAXOBL:

* MeTo/ibl U3BJIEUEHHSI TEPMUHOB U OIpe/IeIeHU. DT METOAbl OCHOBAaHbI HA aHAJIN3€ TEKCTOB U
M3BJICYCHUU U3 HUX TEPMHUHOB U MX ONpeAeaeHUN. TepMUHBI MOTYT OBITh U3BJICYEHBI C TOMOIIBIO
METOZI0B 00pabOTKH €CTECTBEHHOTO S3bIKa, TAKUX KaK TOKEHU3AIM, IEMMaTU3alHsI U CTEMMUHT.
Omnpenenenus MOTYT ObITh U3BJIEYSHBI C UCIIOJIb30BAHUEM METOI0B MAIIMHHOTO 00YYEHUs1, TAKUX
KaK METOJIbl OLIOPHBIX BEKTOPOB UJIM HEMPOHHBIE CETH.

* MeTozbl KJIacTepu3alMi. JTH METONbI MMO3BOJSIOT I'PYNIUPOBaTh TEPMHUHBI B KIacTephl Ha
OCHOBE MX ceMaHTHueckoil Omuzoctu. Kractepusanmss MokeT OBITh BBINOJHEHA C
MCIOJIb30BaHMEM PA3IMUHBIX aJITOPUTMOB, TAKMX KakK k-means, uepapxudeckas KiIacTepu3anus u
IpyTHE.

* Meroasl MOCTPOCHUS MEepapXuil. DTH METOAbI MO3BOJIAIOT CTPOUTH MEPAPXUU MOHATHH Ha
OCHOBE OTHOILIEHUH Mexay TepMUHaMu. MlepapXuu MoryT ObITh TOCTPOEHBI C UCIOIb30BAHUEM
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METOJIOB aHaju3a TpadoB, TAKUX KaK aJTOPHUTMBI MOUCKA KpaTYaWIIero MyTH WM aJrOPHTMbI
obxoma rpada.

* MeTozibl MallIMHHOTO O0y4YeHHUsI. ITH METObI UCIIOIb3YIOT AITOPUTMbI MAIIMHHOTO O0yYCHHUS
JUIsL aBTOMaTU4eCKOTo TOCTPOSHHSI OHTOJIOTH. AJITOPUTMBI MAIIMHHOTO OOY4YEeHUSI MOTYT OBIThH
MCIIOJIb30BaHbI TS KJIacCH(PUKAI[MKA TEPMUHOB, U3BJICYCHHUS OTHOILICHUI U IPYrUX 3a/1ad.

ABTOMaTHYECKOE IOCTPOCHHE OHTOJNOTUMIl HMEeT psJ MNPEUMYLISCTB IEpea Py4YHbIM
HOCTPOCHHEM:

* ABTOMaTHYECKOE MOCTPOCHHE TIO3BOJISICT CO3/aBaTh OHTOJIOTUH OOJIBIINX 00BEMOB JIaHHBIX 32
KOPOTKOE BPEMSL.

* ABTOMAaTHYECKOE IMOCTPOCHUE MOXKET OBITh BBIIIOJIHEHO 0€3 yJ4acThsi YeJIOBeKa, YTO CHHUIKACT
BEPOSITHOCTH OIINOOK.

* ABTOMaTHYECKOEC HOCTPOCHHE MOXET MCIIOJIb30BaTh METObl MALIMHHOTO OOY4EHHsI, KOTOPBIC
MO3BOJISIOT A/IalITUPOBATH OHTOJIOTHIO K HOBBIM JTAHHBIM.

OpHaKo aBTOMAaTH4ECKOE IIOCTPOEHHUE TAK)KE UMEET HEKOTOPbIE HEJJOCTATKHU:

* ABTOMaTHUYECKOE TOCTPOCHUE HE BCEI/1a MOXKET 00ECIIEUUTh BHICOKOE KaU€CTBO OHTOJIOIUU. DTO
CBSI3aHO C T€M, YTO METObl aBTOMAaTHUYECKOI0 MOCTPOEHUSI MOTYT HE YUHUTHIBATh BCE ACIEKTHI
IPEIMETHOM 00JIACTH WM MOTYT OBITh MOJBEPIKEHBI BIMSHUIO IIIyMa B JaHHBIX.

* ABTOMarmueckoe MocTpoeHue TpeOyeT Hajamdusi O0NbIIOro oO0bEMa MaHHBIX i 00y4eHUs
QJITOPUTMOB MALIMHHOTO 00y4eHus. Eciu JaHHBIX HE0CTaTOYHO, TO KAY€CTBO OHTOJIOIMH MOXKET
OBITh HU3KHM.

B unenom, aBromMarndeckoe MOCTPOCHUE OHTOJIOTHM SABISIETCA MEPCHEKTUBHBIM HApPaBICHUEM
uccienoBanuii. OHO MOXKET UCIOIB30BaThCS JIJIs CO3JaHUsI OHTOJIOTHUH Pa3IMYHBIX TPEIMETHBIX
oOnacTeil, TakMX KaKk MEIWIIMHA, HayKa, TeXHOJIOTHH U Apyrue. OmHAKO I JOCTHXKECHUS
BBICOKOTO Ka4decTBa OHTOJOTHUH HEOOXOAMMO pa3paboTaTh Ooyiee COBEpIICHHBIE METOABI U
aJTOPUTMbI aBTOMAaTHYECKOTO MOCTPOCHMUS.

30.  TlocrtpoiiTe aepeBo 3aBUCHMOCTEN IS cienytomiero npemiokenus: If you don’t
know the answer, guess.

OTaNoOHHBINA OTBET

JlepeBo 3aBUCHUMOCTEM — 3TO TpaUUecKoe TMPEACTaBICHHUE CHUHTAKCUYECKON CTPYKTYphI
MpeJIOKEeHNs, TJEe KaKI0€ CIOBO CBS3aHO C JAPYTUMHU CIIOBAaMH Yepe3 CHHTAKCHYECKUE
OTHOIIIEHHS.

HepeBo 3aBucumoctedt s mpemioxkenus «If you don’t know the answer, guess» Moxer
BBITVISIZIETH CIIETYIOIITUM 00pazoMm:

* [IpennmoxxkeHnue (sentence)
* Ckazyemoe (verb phrase): don't know
* T[lonnexaree (subject): you
* Jlonomuenwue (object): the answer
* I'maron (verb): guess

DTO OAWH U3 BO3MOXKHBIX BapHMaHTOB MOCTPOCHUS J€pEBa 3aBUCUMOCTEl. B 3aBHCMMOCTH OT
KOHTEKCTa U TPAMMATHKH MPEATIOKEHHUS, IEPEBO MOXKET OBITh TOCTPOCHO MO-PA3HOMY.

31.  IIpuBeaure mpuMepbl HHCTPYMEHTOB/TIPUIIOKEHHIA/TIPOrpaMM 00paOOTKH TEKCTOB.

OTalOHHBIA OTBET
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O6paboTka ecrectBeHHoro s3bika (Natural Language Processing, NLP) — »3t10 o0nacth
HCKYCCTBCHHOI'O HHTCJJICKTA W KOMIIBIOTCPHBIX HAYK, KOTOpasd 3aHUMACTCA aHaJIu30M U
MOHUMaHHUEM YeJI0BEYECKOTO S3bIKA.

HNucTpymeHTsl 00pabOTKH TEKCTOB — 3TO MPOrPaMMBbl M MPHIIOKEHUS, KOTOPHIE MO3BOJISIOT
aBTOMAaTHU3UpPOBaTh IPOLECC aHAIM3a TEKCTOBBIX AAHHBIX. OHM MOTYT MCIOJNb30BATHCSA JUIS
pa3IMYHBIX LeNel, TakuxX Kak Kiaccuukanus, KiacTepusalus, H3BjiedeHHe HHdopmanuwu,
NepeBoJ U T. 1. BOT HECKOIBKO IPUMEPOB HHCTPYMEHTOB 00paOOTKU TEKCTOB:

1. Gensim — OubnroTexa Python mist TemaTrueckoro MoJemupoBaHus U aHainu3a TekctoB. OHa
MO3BOJIIET CO37aBaTh MOJENH, KOTOPbIE MPEACTaBISIOT CEMAaHTHYECKUE OTHOUICHHSI MEXIY
ciioBaMu B TekcTe. Gensim MOKeT ObITh UCIIONIB30BaH JUIA 3a/1a4 KJIacCH(PUKaLnK, KIacTepru3auu
Y TIOUCKA MOXOKHUX JTOKYMEHTOB.

2. SpaCy — emé ogna Oubnuoreka Python, nmpegnaznadeHHas ajs oOpabOTKH €CTECTBEHHBIX
a3bIKOB. SpaCy MpenocTaBiseT MHCTPYMEHTH! AJI TOKEHH3alMM, JIEeMMaTU3aliul, CTEeMMHUHTa,
CHHTAaKCHMYECKOTO pazdopa W Jpyrux omeparuii ¢ Tekcramu. SpaCy Takke MOAIEePKUBACT
MHO>KECTBO S3BIKOB M MOXKET OBITh JIETKO HHTETPUPOBAH C IPYTUMU OMOIHOTEKAMHU.

3. NLTK (Natural Language Toolkit) — maker Python st paGoThl ¢ €CTeCTBEHHBIMH SI3BIKAMHU.
NLTK mpemocraBiser MUPOKUN CHEKTp QYHKOUE 171 0oOpaObOTKH TEKCTOB, BKIIFOUas
TOKEHU3AIMI0, CTEMMMHT, JIEMMaTHU3allli0, TETUPOBAHUE YacTell pedu, aHaJIu3 3aBUCUMOCTEN U
MHoroe apyroe. NLTK rtaxke Bkito4aeT B ceOst HAOOp aHHBIX AJisi OOYYEHHs] U TECTUPOBAHUS
MoOJEeIen.

4. Stanford CoreNLP — naGop uHCTpyMeHTOB ansi oOpaboTku TekcToB Ha Java. Stanford
CoreNLP Bxirouaer B ceds TOKEHU3ATOp, Iapcep, TEIrTep YacTed pedH, OIpeleauTelb
MMEHOBaHHBIX CYIIHOCTEeH, a Takxke napyrue ¢yHkuuu. Stanford CoreNLP wmoxer ObITh
WCTIONIH30BaH JIJIs CO3/IaHuUsI KOHBEHEPOB 00pabOTKU TEKCTOB.

5. Apache OpenNLP — npoext Apache Software Foundation ans o6paborku TekcToB. Apache
OpenNLP mpenocraBisieT WHCTPYMEHTHI JJIsi paclo3HaBaHUS MMEHOBAaHHBIX CYIHOCTEH,
OIIpeNIeJIeHUs] YacTeil peud, BbIIENEHUs MpeuIokeHuid MU Jpyrux 3amad. Apache OpenNLP
HanucaH Ha Java 1 MOXKeT ObITh HHTETPUPOBAH C PA3IMYHBIMU I1aTHOpMaMHu.

6. TextBlob — 6ubnuoreka Python st o6pabdotku TekctoB. TextBlob npenocTaBnser npocTsie
METOABI JUIsl KiIaccu(PUKallMM, TOKEHU3alul, CTEMMUHTra U Apyrux omnepanuil. TextBlob Taxke
BKJIIOYAET B ce0s (DyHKLIMU /IS aHAJIM3a TOHAIBHOCTH U OIpeieNIeHHsI YacTel peyu.

7. VADER (Valence Aware Dictionary and sEntiment Reasoner) — MHCTpyMeHT sl aHajIu3a
TOHAJIBHOCTH TEKCTOB Ha aHIIMHCKOM si3bike. VADER ucnonb3yer cioBapb SMOLMI U MpaBHIia
JUISL OMPENICIICHUS TIOJIOKUTEIBHOIO, OTPHUIIATEIbHOTO WIIM HENTpaabHOro ToHa Tekcta. VADER
MOXeET OBbITh UCIOJIb30BaH Il aBTOMAaTHYECKOTO aHAJIM3a OT3bIBOB KJIMEHTOB MJIM COLMAIBbHBIX
Meaua.

8. SentiWordNet — nekcuueckas 0a3a JaHHBIX M AHDIMHCKOTO SI3bIKA, COZAEprKalias
nHpopmaruio o nojsipHocTH cioB. SentiWordNet MokeT ObITh UCIIONIB30BaHA TSI OTIPEICTICHUS
TOHAJILHOCTH TEKCTA IIyTEM BBIUMCIIEHUS CPEIHETO 3HAUEHUS MOJSIPHOCTH BCEX CIIOB B HEM.

9. Polyglot — mmardpopma nnst 06pabOTKM TeKCTOB, mojiepkuBarorias 6onee 100 s3bIKOB.
Polyglot mpenocTaBnsieT MHCTPYMEHTHI IJIi TOKEHH3AIMM, HOPMAlIM3alllH, JIEMMaTH3allUd U
npyrux onepanuii. Polyglot Taxxke BkitodaeT B ce0s MOAYIIH U MAIIMHHOTO MEPEBOJIa U aHAIM3a
TOHAJILHOCTH.

10. Microsoft Azure Cognitive Services — oOmaunble cepBuchl Microsoft mis oOpaboTku
n3o0pakeHuid, Buaeo, aynuo U TekcToB. Azure Cognitive Services npeamaraer APl s
pacrno3HaBaHMs peuH, MEePeBOja, aHaJIM3a TOHAJILHOCTH, W3BJIEUEHUs KIIIOUEBbIX (pa3 U Ipyrux
GbyHKIUH.

OTO JUIIL HEKOTOphIE MPUMEPHI MHCTPYMEHTOB 00paboTKu TeKcTOB. CyIllecTBYET MHOMXECTBO
APYrUX MporpaMM M MPHIOKEHUH, KOTOpble MOTYT OBITh HCIIOJNIB30BaHBI IS aHalu3a M
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NOHMMAHUSI TEKCTOBBIX JIaHHBIX. BBIOOp MHCTPYMEHTa 3aBHCHT OT KOHKPETHOH 3amaudl u
TpeGoBaHUil K 00pabOTKE TEKCTOB.

32.  Yrto Takoe KopIycHas JUHIBUCTUKA?

OTalOHHBIA OTBET
KopriycHast JIMHIBUCTHKAa — 3TO pa3lieNl S3bIKO3HAHMS, KOTOPBIA 3aHMMAaeTCsl pa3paboTKOM,
CO3JIaHHEM U HCIIOJIb30BAHUEM TEKCTOBBIX KOPITYCOB.

TekcToBbIll KOpIyc — 3T0 00JIBLION 00BEM TEKCTOB HA OAHOM MJIM HECKOJIBKUX A3BIKAX, KOTOPbHIE
UCIONb3YOTCS AJISl U3y4EHUS sA3bIKa U ero ocodeHHocTel. Kopmyca MOryT ObITh MCIIOJIb30BaHbI
JUISL PA3JIMYHBIX LIEJIEH, TAKUX KaK U3Y4CHHE I'PAaMMAaTHKH, JIEKCUKH, CHHTAKCUCA, CEMAaHTUKU U
JPYTHX aCIIEKTOB SI3bIKA.

KOpl'Iy'CBI MOTI'yT OBITE CO3J1aHbI IJIs pa3HbIX A3BIKOB, )KaAHPOB, CTUJIEH U MEpUOJA0B BPCMCHHU. Onn
MOTYT COACPIKATb TCKCTLI U3 KHUT, I'a3€T, )KYPHAJIOB, HHTepHeT-CafITOB " IPpYyTUuX UCTOYHHUKOB.

Co3manue Kopmyca BKIIOYaeT B ceOsi HECKOJBKO JTamoB: cOOp TEKCTOB, UX OOPabOTKy H
aHHoTauuo. OO6paboTKa TEKCTOB BKJIIOYAET B ceOs ynajeHue JUIHeH nHdopmanuu (Hanpumep,
METaJIaHHBIX ), TIPUBEICHIE TEKCTOB K €AMHOMY (OpMaTy M KOIMpPOBaHHE. AHHOTAIMS TEKCTOB
MOKET BKJIIOYaTh B ceOs pasMeTKy 4YacTedl pedd, CHHTAaKCHYECKUX CTPYKTYP, CEMaHTHUECKUX
OTHOIIICHUN U APYTrux 3JICMCHTOB A3bIKA.

JI1st co3ianusi KOPIYCOB MCIONB3YIOTCS CIIEIUAIbHBIE MPOrPaMMbl U HHCTPYMEHTHI, TaKHUe Kak
KOHKOpPJIaHCEPbI, TOKEHU3ATOPBbI, Mapcepbl U JPyTHE.

Hcnons3oBanue KOPITYCOB TO3BOJIACT HCCIICAOBATCIIAM H3Y4YdThb SA3bIK HAa OCHOBE PCAJIbHBIX
JAaHHBIX, @ HE TOJIbKO Ha OCHOBC TCOPECTUUCCKHUX npe):[nonomeHHﬁ. Kopnycm,le HUCCICOOBaHUA
MO3BOJIAOT HOJYYUTH 0oJlee TOUHBIE U OOBCKTHBHEIC PE3YIIbTaThl, Y€M TPAAULIMOHHBIC METOAbL
HUCCICIOBaHNA.

OcHOBHbIE HAIpaBIIEHUs KOPIYCHOM JMHTBUCTUKM BKIIIOYAIOT B ce€0s CO3/1aHUE KOPITYCOB,
pa3paboTKy METOMOB MX HCIIOJIb30BaHMS, aHAJIU3 SI3bIKOBBIX SIBICHHH HAa OCHOBE KOPIYCOB U
MIPUMEHEHHE KOPITYCOB B Pa3IMUHBIX 00JacTsIX, TAKUX KaK MpernojaBaHue, MepeBo/l, MallMHHbII

IIEPEBOJL U APYTHE.
33.  M3710XUTb OCHOBHBIE UAEH TEOPUU PEUEBBIX IECHCTBUM.

OTaOHHBIN OTBET

Teopus peueBbIX AEUCTBUI — 3TO MOAXOJ B JUHIBUCTUKE U (UI0cO(UU S3bIKA, KOTOPBII
paccMaTpuBaeT peub Kak IiefieHarnpasieHHoe aeiictBue. Teopus 6bu1a pazpadorana Jx. OctuHoM
u [Ix. Cépnem B cepennHe XX Beka.

OCHOBHBIE U1V TEOPUU PEUYEBBIX JECHCTBHI:

1. PeueBoe nelcTBUE — 3TO aKT NMPOM3HECEHUS BBICKA3BbIBAHUS, LIEJIBIO KOTOPOTO SBISETCA
TOCTIXKeHHe onpenenéHHoro s¢dexra. PedeBbie MEUCTBUS MOTYT OBITH YCHENTHBIMH HWJIH
HEYCIEIIHBIMU B 3aBUCUMOCTH OT TOTO, JOCTUTHYTA JIU LIETIb.

2. VnnokyTuBHAs Cuila — 3TO HaMEPEHHE TOBOPSILEro, KOTOPOE OH BBIPA)KAeT C MOMOIIbIO
peueBoro aedcTBHs. WIIOKYTHBHBIE CHIIBI MOTYT OBITh pPa3HBIMH: YTBEpXKICHHE, BOIIPOC,
npock0a, MpuKas u T. 1.
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3. [lepnokyTuBHBIN 2PPEKT — ITO PE3yIBTAT PEUEBOTO NEUCTBHS, TO €CTh TO, YTO MTPOUCXOIUT
MOCJIE TOTO, KaK BBICKa3bIBaHUE ObLIO mpousHeceHo. IlepnokyruBHbIE 3(HEKTH MOTYT OBITH
pasnUYHBIMU: YOeXKIeHHE, U3MEHEHNE MHEHUS, TOOYX/IeHHE K JIeMCTBUIO U T. II.

4. Tlpomo3uIMOHANBHOE COACpXKAHME — O3TO0 HWHPOPMAIUsS, KOTOpas COICPKHUTCA B
BbICKa3bIBaHUHU. [Ipono3uimonanbHble coep kaHus MOT'YT ObITh UCTUHHBIMU MJIU JIOKHBIMH.

5. YcnoBHs yCHEITHOCTH — 3TO YCIOBHS, KOTOPBIE JJOJDKHBI OBITH BBIMOIHEHBI IS TOTO, YTOOBI
peueBoe AeHCTBHE ObUIO YCHELIHBIM. YCIOBMS YCIEHUIHOCTH 3aBUCAT OT MJUIOKYTUBHOW CHJIBI
peueBoro neiictBus. Hampumep, A7 ycreurHoro Bonpoca Heo0X0AuMO, YTOOBI CITYIIAOMIAN ObLT
TOTOB OTBETUTH HA HETO.

6. KocBeHHbIE peueBble aKThl — 3TO pEUEBBbIC JCUCTBUS, B KOTOPBHIX MJUIOKYTHBHAs CHJIa HE
COBITIAIA€T C NIPOMO3ULMOHAIBHBIM cojiepkaHnueM. KocBeHHbIe peueBble aKThl UCIIOIb3YIOTCS JUIs
BBIP)KEHUS BEXKIJIMBOCTH, UPOHHHU, CapKa3Ma U APYTHX OTTCHKOB 3HAYCHUSI.

7. IlpuHUUO Koonepauuu — 3TO MPUHLHUII, COIIACHO KOTOPOMY YYAaCTHUKHU OOIIEHUS JOJKHBI
JeCTBOBATh TaK, YTOOBI JOCTHYH B3aMMONOHMMAaHHA. [IpuHIMIT Koomepannun BKIIOYAET B ceOst
YeThIpe MAKCUMbl: MaKCHMa KOJUYECTBa (TOBOPU CTOJIBKO, CKOJIBKO HY)KHO), MaKCHMa KauecTBa
(roBopH IpaBay), MakcuMa OTHOLIEHUS (Oyb peJeBaHTHBIM) U MaKCUMa cr1oco0a (TOBOpH SICHO).

TCOpI/ISI PEUCBBIX HeﬁCTBHﬁ HUMECT BA)KHOC 3HAYCHUEC AJI ITIOHUMAaHUA TOIro, KakK pa60TaeT SA3BIK B
nporecce KoMMyHuKauu. OHa M03BOJIsIeT aHAIM3UPOBATh PEUEBbIE ACHCTBUS C TOUKU 3PEHUS UX
nenei, HamepeHuit u 3pdexTos.

34.  IloscHuTh npuHLMI paboTHl HaUBHOTO baiiecoBckoro kinaccudukaropa.

OTaloOHHBINA OTBET

HauBHbI#1 OalieCOBCKUI KIaCCH(PHUKATOP — 3TO MPOCTOH U 3((HEKTUBHBIN AITOPUTM MAIIMHHOTO
00y4eHWMsI, KOTOPBIM UCTIONB3YETCS IS pelIeHus 3a1a4 kiaccupukanuu. OH OCHOBaH Ha TEOPEME
baiieca u mpeamornaraet, yTo BCE MPU3HAKH (XapaKTEPUCTUKH) OOBEKTa HE3aBUCHMBI JAPYT OT

JpyTa.

[Tpuatun pa®oTHl HaWBHOTO 0aleCOBCKOTO KiacCH(UKAaTopa MOXKHO OIHCATh CIEIYIOIIUM
o0pa3zoM:

1. Coop nmannbix. Ha aToM sTame cobuparoTcs JaHHbIE, KOTOpbIE OyAyT HCIOIb30BaThbCs IS
o0ydeHust MozienH. JlaHHbIe TOJIKHBI ObITH PE/ICTaBIEHBI B BHJIe HA00pa 00BEKTOB C U3BECTHBIMU
KJIacCaMH.

2. Boi6op npuzHakoB. I3 Bcex TOCTYMHBIX IPU3HAKOB BEIOMPAIOTCS T€, KOTOPbIE HANOO0Ie€ BaXKHbI
JUIA 3a/laud KJIacCU(PUKAUU. OTO MOXET OBbITh CAEJAHO BPYYHYIO WJIM C IOMOIIBIO METOOB
0TOOpa MPU3HAKOB.

3. OOyuenme wmomenu. Mojens oOydaeTcs Ha OCHOBE COOpaHHBIX HaHHBIX. J[ms sToro
BBIUUCIIIOTCS BEPOSTHOCTH NPUHAAISKHOCTH KaXKAOTO NPU3HAKA K KaKIOMY Kiaccy. OTH
BEPOSITHOCTH MCHOIB3YIOTCS IS OTPENIEICHUs] BEPOITHOCTH TOTO, YTO OOBEKT MPHHAIIEKUT K
ONPENEIEHHOMY KJIACCy.

4. Knaccudukamusi HOBIX 00bekToB. Korma monens oOydeHa, OHa MOXKET MCIOJIb30BaThCS IS
KJ1acCU(UKAIUN HOBBIX OOBEKTOB. /[ 3TOr0 HOBBIA OOBEKT MPEICTABISAETCS MOJAEIH B BHJIE
BEKTOpa MPU3HAKOB, U MOJIETh OMpPEIEISeT BEPOATHOCTh TOTO, YTO 3TOT OOBEKT MPHHAIIEKUAT
KaXJIOMy M3 HU3BECTHBIX KjaccoB. OObeKT kiaccuuuupyercss Kak Kiacc ¢ HauOoJbIei
BEPOSITHOCTBIO.

HauBHblii OaliecoBckuit Kiaccupukarop UMEET HECKOJIBKO MPEUMYIIECTB:

* IIpocToTa peaan3aluy.

* D dekTuBHOCTL IPH padoTe ¢ OOTBITUMU 00BEMAMU JaHHBIX.

* BO03MOXXHOCTh HCIIOJIb30BaHUS pa3IMYHbIX (DYHKIMHA pacrpeneneHus BEpOSTHOCTEH JUis
IIPU3HAKOB.
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OpnHako y HEro €CTh ¥ HEKOTOPbI€ HEJOCTATKU:

* HauBHbIil OaiiecoBckuil Kiaccuukarop MpeanoyiaraeT He3aBUCUMOCTb MPU3HAKOB, YTO HE
BCET/1a COOTBETCTBYET JEHCTBUTEIBLHOCTH.

* Monenb MOXKeT OBbITh UyBCTBUTENbHA K BHIOPOCAM — aHOMAJIbHBIM 3HAUEHUSM IPU3HAKOB.

B 1nenom, HauBHBI OaliecoBCKuUl Kiaccudukarop sBisercs NPOCThIM U 3G (EKTUBHBIM
QITOPUTMOM MAIIMHHOTO OOy4YeHHs, KOTOPBIH HIMPOKO MCHOJNB3YeTCsS B pa3IMYHBIX OOJIACTSIX,
TaKHX Kak 00paboTKa €CTECTBEHHOI'O SI3bIKa, pACIIO3HABaHHUE PEUU U aHAJIU3 JaHHBIX.

35. B ueM otnmumne mexay kiaaccuduKauen u KiaacTepu3anieid TeKCTOB?

OTaJIOHHBIN OTBET
Knaccudukanus u knacrepuzaiys — 3T0 JBa METoAa 00pabOTKU €CTECTBEHHOTO SA3bIKa, KOTOPbIE
UCHOJIB3YIOTCS JUI aHAJIN3a TEKCTOBBIX JJAHHBIX.

Knaccupukanuss TEKCTOB — 3TO METOA MAIIMHHOIO OOy4YeHMs, IpU KOTOPOM TEKCThI
pacnpeaensoTcs o 3apaHee ONpeesIEHHBIM KaTeropusM Ha OCHOBE UX coziepkanusd. B mponecce
KJ1accu(uKauy MoJiesib 00yyaeTcs Ha Habope JaHHBIX C YK€ U3BECTHBIMH KaTeTOPUSIMU U 3aTEM
MOXET aBTOMAaTHYECKH KJIAaCCH(PHUIIMPOBATh HOBBIE TEKCTHI. Hampumep, kimaccupukamus MOXeET
UCIOJb30BaThCs Ul ONpPEAENICHUsT TEeMaTUKU TekcTa (Hayka, UCKYCCTBO, CHOPT M T. 1.), €ro
SMOLIMOHAIBHON OKpacku (IIO3UTHUBHO, HETaTMBHO, HEWTpalbHO) WIM aBTopa (mHcareib,
KYPHAIIUCT, OJ10Tep).

g xknaccuuKany MCHONMB3YIOTCS PA3IUYHbIE aJrOPUTMbI MAIIMHHOTO OOY4YEHUS: HAaWBHBIN
OaitecoBCKMi Kiaccu(pUKATOpP, METOJ OTIOPHBIX BEKTOPOB, JIEPEBbs pellieHu U apyrue. Beidoop
aJIrOpUTMa 3aBUCUT OT KOHKPETHOM 3a/1a4ul U XapaKTePUCTUK JTAHHBIX.

Knacrepuszanus TeKCTOB — 3TO Mpollecc TPYNIUPOBKU CXOKUX TEKCTOB B KiacTepbl 0e3
UCTIONIb30BaHMS 3apaHee ONpeeIEHHBIX KaTeropuidi. Mosieslb cCaMOCTOSITEBHO ONPEIENeT, KaKue
TEKCTBI TOXOXKH APYT Ha Ipyra,  00beTUHsET UX B rpynmbl. Kiactepusanus MokeT ObITh MoJIe3Ha
JUISL BBISIBIICHHUSI CKPBITBIX 3aKOHOMEPHOCTEH B JIaHHBIX, MOWCKA TOXOXHX JOKYMEHTOB WIIH
YIIPOLIEHUs aHalu3a O0JIBIINX 00BEMOB HH(POPMAIUH.

B omimume oT knaccudukanuu, Kiactepusanus He TpeOyeT MpeaBapUTEeNIbHOTO ONpeeeHus
KaTeropuii U MoeT ObITh Oosiee TmOKoi. OnHAaKO OHA TaK)Ke MOXET MOTpedoBaTh OOJbIIE
BPEMEHU M PECYPCOB JUIst 00yUEeHHS MOJICIH.

Takum 06pa3oM, OCHOBHOE OTIMYHME MEXKIY KiacCupUKalend u KiIacTepu3aueil 3akioaeTcs B
TOM, 4TO KiIaccu(UKalMs HCIONB3YyeT 3apaHee ONpeNesI€HHbIE KAaTeropuu, a KiacTepus3alus
TpyNIUpyeT TEKCThI Ha OCHOBE WX cxoacTBa. O0a MeToJa UMEIOT CBOM MPEHMYIIECTBA U
HEJOCTaTK! U MOTYT MPUMEHSTHCS B 3aBUCUMOCTH OT KOHKPETHBIX 33]1a4 ¥ TPeOOBaHU K aHAIIN3Y
JTAHHBIX.

36. OOBSICHUTH MPUHIMITEI UCHIOIB30BAHUS PETYISAPHBIX BBIPAKEHUN B IOMCKOBBIX
cucTeMax.

DTaJOHHBIN OTBET

Perynspusie BeIpakenust (regular expressions) — 93T0 (oOpManbHBIA S3BIK TOWCKA U
OCYIIECTBIICHUS MAHUMYJISALUUNA C TOACTPOKAMHU B TEKCT€, OCHOBAHHBII Ha HCIHOJIb30BaHHUU
METaCUMBOJIOB.
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ITonCKOBBIE CHCTEMBI UCIIOIB3YIOT PETYIAPHBIC BBIPAXKCHUS IS

* Tloncka Mo KITIOUEBBIM clioBaM. [IOMCKOBBIE CHCTEMBI MOTYT HCIOJIb30BaTh pEryJsipHbIC
BBIpa)XEHUS Ul OoJiee TOYHOIO MOMCKa MO KII0YEeBbIM cioBaM. Hampumep, ecnu nosiab3oBaTeib
UIIET «TeJIe(OHHBIA HOMEP», TO PErylsipHOE BBIpAKEHHE MOXKET HUCIOJIb30BaThCS JJIS MOUCKA
TOJILKO TE€X CTPOK, KOTOpbIE coaepkar Gpopmar Tese(hOHHOTo HoMepa.

* OUIBTpaLUU Pe3yNbTaTOB MOUCKA. PeryisipHbie BRIpa)KeHH S MTO3BOJISIOT IIOMCKOBBIM CHCTEMaM
GuIbTpOBaTh pE3yNbTaThl IOMCKAa Ha OCHOBE ONpeNeNEéHHBIX KpuTepueB. Hampumep, MOXHO
WCIOJIBb30BaTh PETYISPHOE BBIPAKECHUE ISl MCKIIOUCHHS ONpPENEeNEHHBIX CIOB WM (pa3 u3
pe3yabTaToB IIOUCKA.

* Anamuza u 00paOOTKM NaHHBIX. PerysisipHbie BBIpaKEHHUS MOTYT OBITh HMCIOJIB30BAHBI JUIS
aHanu3a U 00pabOTKU TEKCTOBBIX JAHHBIX, TAKUX KaK MMeHa (hailioB, ajipeca 3EKTPOHHOHN OYThI
U Jpyrue CTPYKTYPUPOBaHHBIE JaHHbIE. JTO MO3BOJIIET IOMCKOBBIM CHCTEMAM JIy4lle IOHUMATh
CoZiep’KaHue JOKYMEHTOB U IPEAO0CTABIATH 00Jiee TOYHbIE PE3YJIbTaThl IOUCKA.

OCHOBHBIC TPUHIUIIBI HCIIOJIb30BAHHUS PETYISAPHBIX BBIPAKCHUNW B TOHMCKOBBIX CHUCTEMax
BKJTIOYAIOT:

1. BeiObop MeTacuMBOJIOB. MeTacUMBOJIBI UCIIOJIB3YIOTCS JUISL OTPEICICHUs MIa0JIOHOB MOUCKA.
OHu MOTyT BKJIFOYaTh CHMBOJIBI, Takue Kak * (Jiro00#t cumBod), ? (oguH JIF000W cHMBOMN) | [ |
(HabOp CUMBOJIOB).

2. Coznanue mabnoHa. [11abmoH perynsipHOrO BBIpaKEHHs ONpeesseT Kpurepuu noucka. OH
MOXET BKITFOUaTh KOMOMHAIIUM METACUMBOJIOB U OOBIYHBIX CHMBOJIOB.

3. Ilpumenenue mrabmona Kk TekcTy. IloMckoBas cucTeMa NMPHUMEHSET IIAOJIOH PETYISIPHOTO
BBIPQKEHUS K TEKCTY, YTOOBI HAUTH COBIAICHUSI.

4. O6paboTka pe3ynbTaroB. [lociie HaXoXKIEHUS COBMAICHUH TTOMCKOBAsi CUCTEMa 00pabaTbIBacT
PE3yNIbTaThl U MPEIOCTABIISET UX MOJIb30BATEIIIO.

Vcnonb30BaHuEe PEryIspHBIX BBIPAXKEHUH MTO3BOJISIET TOMCKOBBIM CUCTEMaM 00Jiee TOUHO U THOKO
oOpa0aTbIBaTh 3ampoChl IOJb30BATENEH, YTO NPUBOAUT K OO0JI€€ TOUHBIM U PEJIEBAaHTHBIM
pe3yibTaraM IMOUCKa.

37. [TpuBecTH KinaccU(pUKALNIO PEYEBBIX JeHCTBUI.
DTaJOHHBIN OTBET
PeueBble neiicTBUS MOXHO KiacCH(UIUPOBATH MO Pa3IMYHBIM KpUTEpUsAM. BoT HekoTopble U3
BO3MOKHBIX KJIaCCHU(pHUKAIHIL:

1. ITo mienm BBICKA3bIBAHUS:
* TIoBecTBOBaTEIbHBIE (COOOLIAIOT O KAKOM-THOO0 (haKTe UM COOBITUN).
* BorrpocuTenbHbIE (33/1a10T BOIIPOC).
* TToOynuTenbHbIe (TOOYXIAI0T K IEHCTBHIO).

2. Ilo sMO1IMOHAIBHON OKpacKe:
* HeifTpanbHble (HE BHIPAXKAIOT SMOIUH).
* DMOILMOHATIBHO OKpAIlICHHBIE (BBIPAXKAIOT SMOIINN).

3. ITo dopwme:
* YerHble (IPOU3HOCATCS BCIIYX).
* IInceMeHHbIe ((PUKCUPYIOTCS Ha Oymare WM JPyroM HOCHUTEIE).

4. Tlo cTpykrype:

* [IpocTbie (COCTOAT U3 OAHOTO MPEAJIOKECHHUS ).
* CnoxHbIe (COCTOAT U3 HECKOJIBKHX MPEIOKEHUN ).
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5. 1o ¢pyHKIIMY B KOMMYHHKAITUH:
* InopmaruBHbIe (TIepenatoT HH(HOPMAIIHIO).
* PerynsiTuBHBIC (PETYTHPYIOT TOBEICHHE COOCCEIHUKA).
* OueHouHbIe (OLICHUBAIOT YTO-JIH00).
* DTUKeTHBIC (COOTIONAIOT ITHKET).

6. I1o crenenu Bo3melicTBUS HAa COOECEIHUKA:
* Voexxnaroniue (CTpeMsarcs yoenuTs codeceHuKa B 4EM-T100).
* Braymraromiue (CTpeMsATCS BHYIIUTh COOSCEAHUKY ONPeIeIEHHOE OTHOIICHHUE W JICHCTBHUE).

7. I1o xapakTepy B3aUMOACHCTBHUS ¢ COOCCETHUKOM:
* Jlnanornyeckue (MPOUCXOAT B MPOLECCE AUATIOTA).
* Monosorudeckue (IIporcXosaT 6€3 HEMOCPEICTBEHHOTO yUacTHs COOSCETHUKA).

OTO JIMIIb HEKOTOpble BO3MOXKHBIE KiIaccU(UKAllMKM pedeBbIX JeiicTBuil. B 3aBucumoctu ot
KOHTEKCTA U IIeJIeH NCCIIeIOBAaHUS MOTYT OBITh IPEIOKEHBI U APYTrHe KiaccupuKanuu.

PeueBble neiicTBYS UTPaAIOT BayKHYIO POJIb B OOLLIEHUU U B3auMozecTBUM Jitofei. OHM O3BOJISIOT
nepeaaBarb MH(OpMAIMIO, BBIPAXKaTh 3MOLMM, PEryIUpoBaTh HoBeieHHe U T. 1. IloHumanue
Pa3IMYHBIX THIIOB PEUEBBIX IEHCTBHIA MOXKET ITOMOUb Oosiee 3(h(EeKTUBHO O0IIATHCSA U IOCTUTATh
IIOCTABJICHHBIX LIEJIEH.

38. B uem oTinuuue MCXKAY TE€3aypyCaMu, CCMAHTHYCCKHUMU CCTAMU U OHTOJIOTHSMH?

OTaNOHHBINA OTBET

Tezaypyc — 3TO cl0Bapb, KOTOPBIA CONEPKUT TEPMUHBI U MOHATUS U3 ONpPENETEHHON 00nMacTu
3HAHUW WM TpeaMeTHOM oOmactu. Te3aypychl UCHOJB3YIOTCS ANl MPEACTaBICHUS
CEMaHTUYECKUX OTHOIIEHUNA MEXAYy TEPMHUHAMH, TaKUMH KaK CHHOHUMHS, AHTOHUMHS H
TUTIEPOHUMHSI (OTHOIIICHHE «00IIIee-4acTHOEY).

CemaHTHYeCKas CETh MPENICTABIIET cCOO0M rpaduuecKkyro MOIeTb, B KOTOPOH Y3JIbI PEICTABISIIOT
coOOl TOHSATUS WU OOBEKTHI, a JyTM — OTHOIICHHS Mexay HuUMU. CeMaHTHYECKHE CETU
MO3BOJIIOT MOJIETMPOBATh CIOXKHBIE OTHOIIEHUS MEXTY 00beKTaMU U MOHATUSIMH. OHU HIUPOKO
HCIIONIB3YIOTCSl B UCKYCCTBEHHOM MHTEJUIEKTE M 00pab0OTKE €CTECTBEHHOTO SI3bIKA.

OnTonorus — QopmanbHas crienuUKays KOHIENTyalIn3alud IpeaMeTHON o01acTu, KoTopas
HCIIOJIb3YETCS Il MOAEIMPOBAaHNUS IOHATUHN U OTHOLIEHUI MeX 1y HUMU. OHTOJIOTUH TTO3BOJISIFOT
OIMCHIBATh CJIOXKHBIE CTPYKTYPHI TAHHBIX U 3HAHUS O MPEIMETHON 001acTh B BUe (HopMaIbHOU
Mozenu. OHM MOTYT OBITh UCIIOJIb30BaHbI JJ1s1 0OOMEHa 3HAHUSIMUA MEX/1Y Pa3IMYHBIMHU CHCTEMaMHU
U IPUIIOKEHUSIMH.

OCHOBHBIE Pa3INYINs MEKIY STUMH TTOIXOAMH:

* Ilenp: Te3aypychl MNpelHA3HAYEHB! Uil IOMCKAa CHHOHMMOB W CBS3aHHBIX TEPMHHOB,
CEMaHTHYECKHE CETH — Ui MOJETHPOBAHUS CIOXHBIX OTHOUICHHH MEXIy OOBEKTaMH,
OHTOJIOTMH — JUIs1 POPMAJIBHOTO OMUCAHUS MOHATUN M UX OTHOILIECHHH.

* VYpoBeHb aOCTpaKIMU: T€3aypychl OOBIYHO COofAeprKaT 0oJiee oOIMe TEPMUHBI, CEMAaHTUUECKUE
CeTH MOTYT BKJIOYaTh 0Oojiee KOHKPETHbIE OTHOLICHHS, OHTOJIOTMU TMPENOCTABISAIOT Oojee
(dbopmMaIbHOE ¥ TOYHOE OMTUCAHNE TIOHSTHIA.

* @opManu3M: Te3aypychl UCIIONIB3YIOT MPOCThIE CTPYKTYPHI, TAKWE KaK CIIMCKU TEPMUHOB M UX
CMHOHHMMOB, CEMaHTHYECKHE CETH HCHOJB3YIOT Tpadbl M1 MPEACTABICHUS OTHOLICHHH,
OHTOJIOTMH UCTIONIB3YIOT (hopManbHBbIe s13bIKH, Takue kak OWL (Web Ontology Language).
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B menoM, 3T moaxoabl AOMOJHSAIOT APYr APyra M MOTYT HCIOJIb30BaTbCs COBMECTHO JUIS
co3maHus 0ojiee TOYHBIX M TOJHBIX MOJAEJTEH NpeACTaBICHUs 3HAHWNA. BBIOOpP KOHKpPETHOro
IIOJX0/1a 3aBUCHUT OT LIeJIEH U 3a7a4 IPOCKTa.

39.  Omnwucare METOABI aHAJIN3a COLIMATIBHBIX CETEH.

OTaloHHBINA OTBET

AHaJIM3 CONMAIBHBIX CETEH — 93TO METOJ HCCIICAOBAHUS, KOTOPBIM ITO3BOJISIET H3y4aTh
OTHOIICHUS ¥ B3aMMOJICHCTBUS MEXTY JTFOIbMU, TPYIIIaMH U opranu3anusMu. ColnanbHbIe CETH
MOTYT OBITh IPEJICTaBICHBI B BUAC rpadoB, TJC BEPIIMHBI MPEACTABISIOT OOBEKTHI (JIFOIH,
TPYIIIBI, OPraHu3alnin), a péopa — CBI3U MEKY HUMHU.

MeTozb! aHaIM3a COLMAIBHBIX CETEH:
1. LenTpanbHOCTb. DTOT METOX IO3BOJSET ONPENENIUTh HauOojiee BIUATEIbHBIX YYaCTHUKOB
counanbHON ceTu. CylecTBYeT HECKOJIBKO BUAOB LIEHTPAIbHOCTH:

* CreneHb HEHTPAJIBHOCTHU: MOKA3bIBACT KOJUYECTBO CBA3EH, KOTOPHIE €CTh y 00beKkTa. UeMm
OosbIe cBsizel y 00beKTa, TeM OOJIBIIE €ro BIUSHAC HA CETh.

*  bnu30CTh LEHTPAJbHOCTH: M3MEPSIeT, HACKOJIIBKO OBICTPO HMHGMOpMAlLUi MOXKET
pacnpoCTpaHAThCs OT OIHOTO 0OBEKTA K APYTroMy uepe3 Kpardaliiuii myTh.

* Mexayness LIEHTPAJbHOCTb: OLIEHMBAET, CKOJBKO KpaTyallMX IyTed MpOXOAMT vepes
00beKT. OOBEKTHI C BBICOKOM MEXIYyness LEHTPATbHOCTHIO UTPAIOT BXKHYIO POJb B Iepenade
MHGOPMALIUU MEXAY IPYTUMU OOBEKTaMH.

2. CtpyKTypHBIE OBIpBI. METO MO3BOJSIET BBIIBUTH MPOOEIBI B CTPYKTYPE COIMAIILHOW CETH,
KOTOpbIE MOTYT HCIIOJIB30BaTbCs Ui IOJY4YEHUs MPEUMYLIECTBA MM KOHTPOJS Hal
nHpopmanueil. CTpyKTypHBIE ABIPBI MOT'YT BO3HHKATh, KOT/Ia 1BA 00BEKTa CBSA3aHBI IPYT C APYTrOM
4yepe3 NOCpeJHHUKA, HO HE HAIPAMYIO.

3. Knactepuzauus. MeTtoa ucrosb3yeTcsl sl BBISBICHUS TIPyNN OOBEKTOB, KOTOPBIE TECHO
CBsI3aHBI ApYT ¢ apyrom. Knacrepusanus MOKET MOMOYb MOHATh CTPYKTYPY COLUATIBHON CETH U
BBISIBUTH CKPBIThIE 3aKOHOMEPHOCTH.

4. AHanu3 cooOuiecTB. MeTon HampaBieH Ha BBIBIEHUE TPYNI OOBEKTOB, KOTOPbIE MMEIOT
o0uire XapakTepUCTUKH WM HMHTEpechl. AHalIM3 COOOLIECTB MOXKET MOMOYb JIy4ylle MOHSTh
JUHAMHKY COLIMAJIBHOM CETU U MPEACKa3aTh €€ pa3BUTHE.

5. AHanu3 pacupocTpaHeHust uHpopMaru. Metos n3ydaert, Kak HHGOpMaIus pacnpoCcTpaHseTcs
[0 COI[MAJIBHON CEeTH. DTO MOXET OBITh MOJIE3HO JJIs1 IOHUMaHUs TOTo, Kakue (PaKToOphl BIUSIOT
Ha pacrpocTpaHeHre HH(POpPMaLUK U KaK MOKHO YAYUYIIUTh 3TOT IPOLECC.

6. Busyanmsanus. MeTonpl BU3yaau3alud IO3BOJISIIOT IPEACTAaBUTH COLMAIBHYIO CETh B
rpaduyeckoM BHJIE, YTO YIpOLIAeT e€ aHalIu3 U MOHMMaHue. Busyanuzanus MOXeT BKIIIOYATh B
ceOs UCTI0NIb30BaHKE AUarpamMm, TpauKoB U JPYTUX HHCTPYMEHTOB.

7. Craructuueckuil aHanu3. CTaTUCTHYECKHE METOJbl MCHOJIB3YIOTCS JUIsl aHajdu3a JIaHHBIX O
COLMANIbHBIX ceTsAX. OHM MOTYT BKIIIOYaTh B ce0sl aHAIM3 KOPPENSILUH, PErpPecCUd U Apyrue
METO/IbI.

8. CereBoil ananu3. CereBoll aHanu3 BKJIIOYaeT B ceOs M3y4YEHHE CTPYKTYpPHl M JUHAMUKU
COLIMANIBbHBIX ceTeil. OH MOKET UCTIOIb30BaThCA I ONPENEIICHUS KIIIOYEBBIX y3JI0B, BBISIBICHUS
COOOIIECTB U aHaJIM3a PaCIpPOCTPaHEHUSI HHPOPMAIIH.

9. Ananu3 arpuOyTOB. DTOT METOJ BKJIIOUAET B ce0s MCCIIE0BaHNE XapaKTEPUCTHK OOBEKTOB B
COLIMAJIHOM CEeTH, TAaKHUX KaK BO3PACT, 110JI, MECTOIIOJIOKEHUE U T. I. DTU aTpUOYThI MOT'YT BIUSThH
Ha TIOBEJICHNE OOBEKTOB U UX B3aWMOJIEHCTBUE B CETH.

OtHn MCTOAbI MOTYT IHNPHUMCHATHCA BMCECTEC HJIUM II0 OTACIIBHOCTH B 3aBHUCHMOCTU OT ueneffl

HCCIICO0BaHUsA. Baxmuo OTMCTUTD, YTO aHAJIN3 COIIMAJIbHBIX ceren Tp66yeT TIIATCJIBbHOTO IIOAX0Ja
K cOopy 1 00pabOoTKe TaHHBIX, YTOOBI 00ECIIEYNTh TOYHOCTh B IOCTOBEPHOCTH PE3YJIbTATOB.
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40. [IpuBecTr MpuMeEpsI UCIIONB30BAHUS METOIOB KJIACTEpHU3aAIlU U KiacCUUKAITIN
JUIS ONIPEJIENIEHUS] aBTOPCTBA TEKCTOB.

OTaJOHHBIN OTBET

Mertoapl KiacTepusaluy W KIacCU(pHUKalMM — 3TO JIBa OCHOBHBIX IOAXO1a K 00paboTke
ectecTBeHHOro sA3blka (NLP). OHM HcIonb3yroTCS AJ PEIICHUs Pa3iIMuYHBbIX 3aJ]ad, BKJIIOYAs
OIIpeJIeJIEHUE aBTOPCTBA TEKCTOB.

Kiactepusarius — MeTo MAIIMHHOTO 00y4eHUsI 0€3 y4HTelIs, KOTOPbIA MO3BOJISET FPYIITHPOBATH
TEKCThl HA OCHOBE MX CXOJCTBa. B KOHTEKCTE OMpeneieHusi aBTOPCTBA KIIACTEPHU3AIMSI MOXKET
UCIIOJIb30BaThCsl ISl BBISBICHHS TPYIN TEKCTOB, HAIMCAHHBIX OJHUM aBTOPOM, WJIH JUIS
oOHapyKeHUs TUIaruara.

HaHpHMep, MOXHO HCIIOJIB30BAaTh KIACTCPU3AHIO OJId aHAJIM3a KOpIIyCa TEKCTOB, HAIIMCAHHBIX
Pa3sHbIMH aBTOpaMMH. AJ'IFOpI/ITM 6yz[eT HCKaTb O6H_[I/Ie YCPThl B CTHJIC IIMCbMAa KaXXI0I'0 aBTOpPa U
O6’b€I[I/IH$ITB TCKCTBI B COOTBCTCTBYIOIIUC I'PYIIIILI. 9T0 MOXKET IIOMOYb OnpeacinTb, KAKUC TCKCTHI
OBUIH HAITMCAHBI KOHKPCTHBIM aBTOPOM.

Jlpyroii mpumMep HMCIONb30BaHUS KJIacTepH3alul — OOHapyxeHue miuaruara. Eciu nBa Tekcra
UMEIOT CXOXKHE XapPaKTEPUCTUKH, QJITOPUTM MOXET OOBEAWHUTh WX B OJMH KJactep. OJTO
yKa3bIBaeT Ha TO, YTO 3TU TEKCTHI MOTYT OBITh TJIArHaTOM JPYT APYyTa.

Knaccudukanus — mMeTon MalmmHHOTO 0O0Y4YeHHsI ¢ yYUTeNIeM, KOTOPbIH MpeArnonaraeT 00yuyeHue
MOJIeTIi Ha HAaOOpe JaHHBIX C U3BECTHBIMU METKaMHU. 3aTeM MOJIENbh MOXKET KIAacCU(UIIMPOBATH
HOBBIC JIaHHBIE Ha OCHOBE ATHX METOK. B KOHTEKCTEe ompeneneHusi aBTOPCTBA Kiaccu(UKaIms
MOXXET HMCTIOJB30BAThCS ISl CO3JIaHUs MOJIEJIHM, KOTOpas MOXET MpeIcKa3bIBaTh aBTOpa HOBOTO
TEKCTa.

Z[J'ISI 9TOIro HGO6XOI[I/IMO O6y1H/ITB MOZCJIb Ha KOPITYCE TCKCTOB C U3BECCTHBIMU aBTOPAMMU. Monens
6YJ1€T Hn3ydarb OCOOCHHOCTH CTHJIS MUCHhMa KaXKI0Tro aBTOpa U CO34aBaTb MPCACTABICHUEC O TOM,
KaK KaXXIbII ABTOP IMUIICT. 3aTeM, KOTla MOACIIb TIOJIYIUT HOBBIM TCKCT, OHa CMOXKCT IIPEACKa3arThb,
KTO €ro Harmumcaj, OCHOBBIBAsACH Ha 3TOM NIPCACTABICHUH.

Bot HeckonbpKo MpUMEPOB UCTIOIB30BAHUS KITACCH(PUKALIMU JIJIS1 OTIPEICIICHHS aBTOPCTBA!

* CyneOHbIe mporiecchl: KiaccupuKaius MOXKET ObITh HCIONBb30BaHA ISl OMPEEICHUs aBTopa
QHOHMMHOTO COOOIIEHMSI WU IOKYMEHTA, CBSI3aHHOTO C CyIEeOHBIM ITPOLIECCOM.

* JluteparypoBefieHHe: KIacCH(PUKAIUS MOXKET MOMOYb HCCIEAOBaTeNsIM OINpPENeIUTh, KaKou
MMcaTesb co3/1ajl KOHKPETHBIN TEKCT, €CIM aBTOPCTBO HESICHO.

* XKypHanuctuka: KmacCu(pUKaIs MOKET MPUMEHSATHCS sl TPOBEPKU MOATUHHOCTH CTaTeH WU
penopTaxkeit, 0COOEHHO B CITy4yasix, KOT/1a aBTOPCTBO BbI3bIBAET COMHEHUS.

B IEJI0OM, METOABI KITACTCpU3aAlUN U KJ'IaCCI/I(i)I/IKaHI/II/I SABJIAIOTCA MOIIHBIMU MHCTPYMCHTaMU JJI1
OIPCACIICHUSA aBTOPCTBA TCKCTOB. Onn MOTYT HUCIIOJIB30BaTbCA BMCCTC HJIM 110 OTACJIBHOCTU B
3aBUCHUMOCTH OT KOHerTHOﬁ 3aaa41 U JOCTYIIHBIX JaHHBIX.

41. Jlatb onpenenenys TMHIBOCTATUCTUYECKUX TAPaMETPOB, aBTOPCKOTO MHBAapUaHTA
U JIMHTBUCTUYECKUX CIIEKTPOB.

OTalOHHBIA OTBET

JIMHTrBOCTAaTUCTUYECKHE napamMeTpbel — 3TO KOJIHMYCCTBCHHBIC XapPaKTCPUCTHKHU, KOTOPBIC
HUCIOJIB3YIOTCA JJId aHaJIu3a U ONUCAHUA A3BIKOBBIX sBiieHui. OHu MOT'YT OBITh HCIIOJIL30BaHBI
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IVl U3Yy4YCHMs Pa3IMYHbIX ACHEKTOB 53bIKAa, TAKUX KAaK 4acTOTa MUCIOJIb30BAaHUS CIIOB, JUIMHA
MIPEJIOKEHUN, CTPYKTYpa TEKCTa U T. 1.

JIMHTBOCTAaTUCTUYECKHE MCTOAbI MMO3BOJIAKOT NOJYYUTDH OG’beKTI/IBHbIe AAHHBIC O A3BIKC, KOTOPLIC
MOTYT OBITh TOJE3HBI JJIS JIMHIBHCTHYCCKMX HCCIICMIOBAHHUM, MAIIMHHOTO TEepPEeBO/a,
ABTOMATUYECKOTO PACIO3HABAHUS PEYU M JPyrux oOmactedd, CBSA3aHHBIX C 0OpPabOTKOIA
€CTECTBEHHOTO SI3bIKA.

K JIMHIBOCTAaTHCTUYECKUM ITapaMeTpaM OTHOCSTCS:

* HacToTa CIIOB: KOJIMYECTBO pa3, KOTOPOE CIIOBO BCTPEYACTCS B TEKCTE WIIN KOPITYCE TEKCTOB. DTO
OIMH U3 HauboJiee BaKHBIX MAPAMETPOB, KOTOPBIH MOXKET MCIIONB30BATHCS AJISI OLPEICIICHHUS
KIIFOYEBABIX CJIOB U TEM B TCKCTC.

* JInnHa CJIOB: CPEIHSS WM MaKCUMalbHas [UIMHA CIIOB B TEKCTE. DTOT MapaMeTp MOXET ObITh
UCIIOJIb30BaH ISl OLCHKH CIIOHOCTHU TEKCTa WIIM JUISL CO3[aHUS aJTOPUTMOB CKATHSI TEKCTA.

* JlnuHa TpEIUIOKeHUH: CPeAHss WM MaKCUMallbHas JUIMHA TMPEIJIOKEHHH B TEKCTE. DTOT
napameTp TaKKe MOXET ObITh HCIIOIBb30BaH ISl OLICHKU CJIOKHOCTH TEKCTa.

* PacnpeneneHue uacTeil pedd: MPOLIGHTHOE COOTHOLICHHE pAa3lM4YHBIX 4YacTeil peun
(C}’HIGCTBI/ITCJ'IBHI)IX, TJ1aroJioB, mpujararCJIbHbIX U T.I[.) B TEKCTE. DTO MOXKET AaTb MMPEACTAaBICHUC
0 CTHJIC U CTPYKTYpPE TEKCTa.

* Jlekcuueckoe pazHOOOpa3me: KOJIMYECTBO YHUKAJIBHBIX CIIOB MJIM CIIOBOCOYETAHUI B TEKCTE.
Jlekcuueckoe pa3sHOOOpa3ue MOXKET YKas3blBaTh Ha OOraTcTBO s3bIKa aBTOpPa WM HA €ro
CIOCOOHOCTH K BBIPAKEHHIO MBICIICH.

ABTOpCKHII HFHBapUaHT — 3TO HA0Op XapaKTEPUCTUK, KOTOPBIE OCTAIOTCSI HEU3MEHHBIMH JIJISI BCEX
IIPOU3BEACHUIl OAHOrO aBTOpa. ABTOPCKMII HMHBApHMAHT MOXET BKIIIOYaThb B ceOs Takue
napaMeTpel, Kak CTHJIb IHCbMa, BBIOOp CJIOB, CHHTAaKCUYECKHWE KOHCTPYKIMH M JIpyrue
0COOEHHOCTH, KOTOpBIE JAETat0T MPOU3BE/ICHUS aBTOpa Y3HABAEMbIMH.

ABTOpCKMI MHBapHAHT MOXKHO MCIIOJIb30BATh Il UICHTU(UKALIMM aBTOpA TEKCTa, a TaKKe JUIs
aHaju3a ero TBopdecTBa M cTuid. Hampumep, MOKHO CpaBHUTH aBTOPCKHNA MHBApHAHT JIBYX
aBTOPOB, YTOOBI ONPEAETUTH, HACKOJIBKO OHU MOXOKU HIIN Pa3IHYHBI.

Jliig onpeienieHust aBTOPCKOTO MHBapHaHTa MOYKHO MCIIOJIB30BATh Pa3/INYHbIE METO/IbI, TAKHE KaK
aHaJIU3 YaCTOTHOCTU CJIOB, aHAJIU3 CHUHTAKCMYECKUX KOHCTPYKLIMH, aHaIU3 CEMaHTUYECKUX
CBSI3EH MEXy CIIOBaMH U JpYyTHE.

JIMHTBUCTHYECKHUE CIIEKTPBI — 3TO METOJ MPEACTaBICHUs HHPOPMAILIMK O TEKCTE B BHJIE Tpaduka
WM TaONMWIbBI, TJIe KaXaas OCh COOTBETCTBYET ONPEICIIEHHOMY IapaMeTpy TeKCTa.
JIMHTBUCTHUYECKHUE CIIEKTPBI MOT'YT MCIIOIB30BAThCS ISl BU3YAJM3AlUU TaHHBIX O TEKCTE, a TAKKE
JUTSI CpPaBHEHUST TEKCTOB MEXTY COOOM.

Hanpumep, MOXKHO OCTPOUTH JTMHTBUCTUYECKUI CIEKTp, T MO OJHOW ocu OyleT OTJIoXKeHa
4yacToTa CJOB, a 110 IPYrod — MX AJuHA. Takol CIEKTp MO3BOJIUT YBUAETH, KAKHE CIIOBA Yalle
BCETr0 BCTPEYAIOTCS B TEKCTE U KAKOBA WX CPEAHSIS UTMHA.

Taxke MOXHO IMOCTPOUTH JIMHTBACTHYICCKUM CIICKTpP, I'Ac 6YJIYT CpaBHHBAThCA JBa TCKCTaA I10
Pa3JIMIHBIM ITapaMETpaM, TAKUM KaK paClpCACICHNUC yacTel peuun, JCKCUICCKOC pa3H006pa3He )51
T. II. TO MO3BOJIUT YBUIACTH Pas3Iinynd MEXAY TEKCTaAaMU U CACJIaTh BBIBOJbI 00 ux ABTOPCTBC UJIN

CTHIIC.

42. IlepeuncauTh METOMBI 3aJaHUSI CHHTAKCUYECKON CTPYKTYPBI IIPEIIIOKEHHMN.

88



OTaNOHHBIN OTBET

CHHTaKCHC U3YyYaeT CIIOCOOBI COSTMHEHUS CIIOB U (DOPM CIIOB B CIIOBOCOYECTAHUS U MPEITIOKCHHSI,
a TaK)Ke TUIBl CHHTAKCHMYECKUX CBs3el. CHHTaKCHUYeCKas CTPYKTypa MPEMJIOKEHHS] — 3TO €ro
CTPOEHHUE, ONPEIeEHHOE C TOUKU 3PEHUs CUHTAKCHCA.

Jns 3anaHuss CHHTAaKCHYECKOM CTPYKTYPhI IPEMIOKEHUS UCTIOJIb3YIOT PA3JIMYHbBIE METObI:

1. Meton HemocpeactBeHHbIX coctaBsitonux (HC). ITlpemnoxenue paccmarpuBaeTcs Kak
vepapxust BIOKEHHBIX JPYT B Ipyra 3JIEMEHTOB, KaXK/IbIi U3 KOTOPBIX MOXKET OBITh Pa3jI0kKeH Ha
0oJiee MEJIKUE COCTABJISIFOIINE. DTOT METO/] TTO3BOJISIET aHATM3UPOBATh CTPYKTYPY IPEITIOKEHUS
10 YPOBHSIM BJIO’KEHHOCTH.

2. I'pammaruka 3aBUcCHUMOCTEH. B 3TOM MeToie NpeIoKeHHE pPacCMaTpUBACTCS KaK CETh
3aBUCUMOCTEN MEXKY CIIOBAMM, TAE KaXJ0€ CI0BO 3aBUCUT OT APYIrOro CJIOBA WU TPYIIIBI CIOB.
3aBUCUMOCTH MOT'YT OBITh PA3HOTO THIIA: FPAMMAaTHYECKUE, CEMAaHTUYECKHE, IOTUUECKHUE U T. I.
3. I'pammaruka coctasistomux. [Ipennoxkenue pa3ouBaeTCss Ha COCTABISIONINE, KOTOPBIE MOTYT
OBITH CJIOBOCOYECTAHUSAMH HJIM OTICIbHBIMHU ciIoBaMU. COCTABIISIFOIIUE COCIUHSIOTCS MEXKIY
co00i1 onpeIeIEHHBIME TUTIAMU CBSI3€H, TAKIMH KaK COTJIACOBAHUE, YIIPABICHHUE, TPUMBIKAHUE H
Ap.

4. TpanchopmarmoHHbIi MeTO. MeTo1 0OCHOBAH Ha MPEIOIIOKEHUH O CYIIECTBOBAHUH SIEPHBIX
CTPYKTYP, U3 KOTOPBIX MyTEM TpaHCHOPMAIIMH MOXKHO IMOJTYYUTh BCE OCTAIBHBIC MPEAJIOKCHHUS.
Tpancdopmanmn — 3T0 TpeoOpazoBaHUs, KOTOPHIE M3MEHSIOT CTPYKTYpPY HpPEIIOKECHUS Oe3
HM3MEHEHHS ero CMEICTIA.

5. Jlekcuko-rpaMMaTU4YeCKUil METOJl. DTOT METOJ YUUTHIBACT JIGKCHUYECKOE 3HAUCHUE CIIOB TMIPHU
aHaJIM3€¢ MX CHHTaKCHUYeCcKuX (yHKIMHA. Hampumep, rmiarona «ObIThY» MOXET BBICTYNATh B POJIH
CBSI3KH, BCIIOMOT'aTEJIFHOTO IJIarojia Wik MOJIHO3HAYHOrO IJI1aroja.

6. CeMaHTHUKO-CUHTaKcHUeCKUil MeTol. [Ipy aHanm3e CHHTaKCUYECKOM CTPYKTYpPbl YUUTHIBACTCS
CEMaHTHKa CIIOB M OTHOIICHUHN Mexay HuMu. Hampumep, B npemioxeHnn «OH YATAET KHUTY»
IJ1arojl «4uTaeT» o00O03Ha4yaeT JeWCTBHE, KOTOPOE BBHIMOIHSIET CYOBEKT «OH» HaJ OOBEKTOM
«KHHTQ.

7. ®opmanbHO-ceManTHdeckuit Metoa. CouetaeT (popManabHBIA U CEMAHTUYECKUN TOIXOIBI K
aHAJIN3y CHHTAKCUYECKOM CTpYyKTypbl. @opManbHas CTOpOHa BKJIIOYaeT B cels aHamu3
CUHTAaKCHUYECKUX OTHOIICHMM MEXJy CJIOBaMH, & CEMaHTHUYeCKas — Y4€T 3HAUEHHUs 3STUX
OTHOIIICHUH.

8. KornutuBHbIM mnoaxon. PaccMarpuBaeT CHHTaKCHYECKYHO CTPYKTYpY KakK OTpPaK€HHE
KOTHUTHBHBIX MTPOIIECCOB, TAKUX KaK BOCIIPUATHE, BHUMaHUE, TaMSTh U MBIIILJICHUE.

9. Kopnycublii mnoaxon. OcCHOBaH Ha HCNOJb30BAaHWM KOPIYCOB TEKCTOB JJisi aHalu3a
CHUHTaKCHUYECKON CTPYKTYPHI pealIbHBIX BhICKa3bIBaHM. Kopiyca mo3BOJISIFOT BBISIBUTh YaCTOTHBIE
MOJIENIM CUHTAKCUYECKUX KOHCTPYKIUN U UX 3HAYCHHUSI.

Br10op MeTona 3aBUCHT OT 1LieJiel ncclieloBaHus 1 0COOEHHOCTEH aHAIM3UPYEeMOro MaTepHralia.
43 [IpuBecTu npumMepsl Mep CEMaHTHUECKON OJIM30CTH.

OTaloOHHBINA OTBET

Mepsl ceMaHTHYECKOW OJIM30CTH — 3TO METOMBI U QJITOPUTMBI, KOTOPBIE MO3BOJISIOT OIEHUTH
CXOJICTBO WJIM OJIM30CTh MEXKAY ABYMS HIIM O0Jiee TEKCTOBBIMU O0OBEKTaMU (HallpuMep, CIIOBaMH,
dbpazamu uim 1oKkymMeHTamu ). OHU UCTIONB3YIOTCS TSI OTIPEICTICHUSI CEMAaHTHIECKUX OTHOIIICHHIA
MEXIY dTUMU OOBEKTaAMHU.

CymiecTByeT HECKOIBKO MEp CEMAaHTHUYECKOW ONM30CTH, Kaxkaas U3 KOTOPBIX HMMEET CBOHU

0COOEHHOCTH ¥ MOXET OBITh O0Jiee MOAXOAIICH I ONpeAeIEHHBIX 3a1a4. BoT HeKoTOphIe U3
HUX:
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1. Kocunycnoe momo6ue (Cosine similarity) — o/iHa U3 caMbIX MOMYJISIPHBIX MEP CEMaHTHYECKOM
6mm3octu. OHa OCHOBaHA HAa KOCHHYCE YIJIa MEXAY BEKTOPaMH, MPEICTABISIONMMH TEKCTOBBIC
00BEKThI B MHOTOMEPHOM IPOCTpaHCTBE. YeM OimKe yroi K HyJr0, TeM OOJIbIIE TTOX0KH OOBEKTHI.
KocunycHoe momo0ue IMMPOKO MCIONB3yeTCs B 3agadax HMH()OPMAIIMOHHOTO ITOMCKA,
KJIaCTePH3aIMU U KJIACCH(PHUKAIINU TEKCTOB.

2. Paccrosaue Jlesenmreitna (Levenshtein distance) — mepa, koTopast onpeneisieT KOJTu4ecTBO
OTlepaluii BCTABKH, YIAJICHUS U 3aMEHBbI CHMBOJIOB, HEOOXOAMMBIX ISl TPe0Opa30oBaHuUs OJJHOTO
ciioBa WM (passl B pyroe. ITO pacCTOSHUE YaCTO HUCHOJIB3YETCS JJIsl CPAaBHEHUS TEKCTOBBIX
00BEKTOB, TAKMX KaK UMEHA, aJi[peca U IPyrue CTPOKH.

3. CxonctBo Xakkapa (Jaccard similarity) — mepa cxomcTBa, OCHOBaHHAs Ha TEPECCUCHUH
MHOkecTB. OHa BBIUMCIACT OTHOUICHHE KOJIMYECTBa OOIIMX 3JIEMEHTOB K KOJHYECTBY
YHUKAJIBHBIX 3JIEMEHTOB B JIByX HaOopax naHHbIX. CxozacTBo JKakkapa 4acTo NMpHMEHSETCS B
3aJa4ax aHajan3a TeKCTa, IJe He0OXOAUMO OTPEICIUTh OOIINE TEMbI WIIH KITFOUEBBIC CIIOBA.

4. Paccrosauss Xommunara (Hamming distance) — merpuka, ucrmonb3yemas Jjisi M3MEPEHHUs
PasHUIIBI MEXY IBYMS MOCIEIOBATEILHOCTSIMU OIWHAKOBOW JUTMHBL. B KOHTEeKcTe 00paboTKU
€CTECTBEHHOTO $I3bIKA OHAa MOXKET NPUMEHSATHCS Ui OICHKH CXOKECTH TPEIJIOKECHUH HITH
JOKYMEHTOB.

5. Bekroproe npoctpanctBo (Vector space model) — MeTon mpecTaBICHNUS TEKCTOBBIX TaHHBIX
B BHJIC BEKTOPOB B MHOTOMEPHOM IPOCTPAHCTBE, TJI€ KAKIBIH BEKTOP MPEICTABISCT COOOM
JOKYMEHT WJIH CJIOBO. Mepoil ceMaHTHYECKO# OJIM30CTH B ATOM CiIydae SIBISETCS KOCHHYC yIiia
MEX]y BEKTOPAMH.

6. Jlarentaoe pasmemnienue upuxite (Latent Dirichlet allocation) — BeposTHOCTHast MOIEIb,
KOTOpasi MO3BOJISICT TPYNIUPOBaTh JOKYMEHTHI 10 TeMaM M OICHHBAaTh MX CEMaHTHUYECKYIO
OJM30CTh HA OCHOBE STUX TEM.

7. Mepa TF-IDF (Term frequency — inverse document frequency) — craTtuctuyeckas Mepa,
KOTOpasi yIUTHIBAET YaCTOTY IMOSIBIICHHS CJI0BA B IOKYMEHTE U €T0 PacIpoOCTPaHEHHOCTh BO BCEH
KOJUICKIIMU JIOKYMEHTOB. DTa Mepa 4acTO MCIOJIB3YEeTCs NIl ONPENEICHUsT KITFOYEBBIX CIIOB U
OLIEHKN CEMaHTHYECKON OIM30CTH MEXITY TOKYMEHTaMHU.

8. Metox maBHbIX KommnoHeHT (Principal component analysis) — maremaTtuueckuil MeTo[,
KOTOPBII MO3BOJIICT YMEHBIIUTh Pa3MEPHOCTh JAaHHBIX U BBIICIUTH OCHOBHBIC KOMITOHEHTBHI,
oObsCHsAIONME OOJBIIYI0O YacTh Aucnepcud. B oOpaboTke eCcTEeCTBEHHOro s3bIKa TOT METO[
MOXET UCIIOJIb30BaThCs JIJIS BHISIBIICHUSI OCHOBHBIX TEM MJIM KaTeTOPHiA B HA0Ope TOKYMEHTOB.
BbI00Op KOHKpETHOW Mepbl CEMaHTHYECKOW OJM30CTH 3aBUCHT OT 3a7a4d M TPeOOBaHHU K
TOYHOCTH M CKOPOCTH BBIYUCIICHUH.

44, Jatb ONpeeIICHUS OTMEUYCHHBIX IMOCJICIOBAaTEIIFHOCTEH, KOHTEKCTAa,
JTUCTPUOYTHUBHBIX KJIACCOB.

OTaNoOHHBINA OTBET

[TocnenoBarenbHOCTE — 3TO YHNOPSIOUYCHHBIH HA0Op JIEMEHTOB, B KOTOPOM Ka)IbIA JIEMEHT
MMEeT CBOM YHUKaJdbHBIA WHAEKC. B KOHTeKCTe 00pabOTKHM €CTECTBEHHOTO  sI3bIKa
MOCJIEIOBATEIFHOCTH MOTYT OBITh MCIIOJIB30BAHBI JIJISl IPEACTABICHUS TEKCTOB, TJIE MIEMEHTaAMHU
SBJISIOTCS CJIOBA WJIM CUMBOJIBI.

Omnpenenenue:

* OTMEYEeHHBIE MOCIEOBAaTeIbHOCTY — 3TO IMOCJIEIOBATEIBHOCTH, B KOTOPHIX HEKOTOPHIE
AJIEMEHTHI (MJIH BCE AJIEMEHTBI) TTIOMEUEHBI CIICIIMAIbHBIMA CHMBOJIAMH HJIM METKaMHU. DTH METKU
MOTYT HCIIOJIb30BaThCs NI 0003HAYEHUS PA3IMYHBIX ACMEKTOB TEKCTA, TAKUX KaK YacTH PEUH,
CEMaHTHYeCKHe poiau U T. A. OTMEYEeHHBIC TOCIEIOBATEILHOCTH HCIOIB3YIOTCA B 3aaadax
00pabOTKH €CTECTBEHHOTO SI3bIKa, TAKUX KaK CMHTAKCUYECKUW aHalN3, MAIIMHHBINA MEPEBOI U

IpyTHe.
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KoHTEKCT — 3TO OKpyKEeHHE, B KOTOPOM HCIIONIb3yeTcs CJIOBO MM (pas3a. KoHTekcT Moxker
BIMATH Ha 3HAYEHHE CJIOBA MM (pa3pl, TaKk KaKk OH IPEJOCTaBISET JAONOIHUTENIBHYIO
MH(POPMALIMIO O CUTyallMH, B KOTOPOM OHHU HCIONB3yIOTCsA. Hampumep, CI0BO «CTOM» MOXKET
UMETb Pa3HbIC 3HAYEHUS B 3aBUCUMOCTHU OT KOHTEKCTA: «00eIeHHBbIN CTOM», «ITMCHbMEHHBIN CTOI
U T.J1.

JuctpuOyTHBHBIE KJacChl — 3TO TPYIIBl CIOB MWK (ppa3, KOTOpbIE HUMEIOT IOXOXKHE
IUCTpUOyTHBHBIE CBOMcTBa. JucTpuOymuss — 3TO cHocoO, KOTOpbIM ciioBa MWK (hpasbl
COYETAIOTCS C JAPYIMMHU clioBaMd wid (pazamu B Tekcre. CrmoBa wim (pasbl U3 OIHOTO
JUCTPUOYTHUBHOTO KJIACCa UMEIOT CXOXKHE TUCTPUOYTUBHBIE XapaKTEPUCTUKH, TO €CTh OHU YacTO
BCTPEYAIOTCS B MOXOKUX KOHTEKCTaX. DTO MO3BOJISET MCIOJIB30BaTh JUCTPHUOYTHBHBIE KIACCHI
JUis 3a7ad  oOpabOTKM €CTECTBEHHOIO sI3blKa, TaKWX KaK KIacTepu3alus, TeMaTHuecKoe
MOJIEIUPOBAHUE U APYTHE.

Baxmuo OTMCTUTL, UYTO OIPCACICHUC III/ICTpI/I6YTI/IBHI>IX KJIaCCOB MOXKCT pa3jinyarbCsa B
3aBUCHMMOCTH OT KOHKpGTHOfI 3aJa4yn U MCTOJa aHaJlk3a. O,Z[HaKO, 0611[8.5{ nACA 3aKIH4YacTCAa B
TOM, YTOOKI rpynmnvpoBars CjIoBa WU (1)p213I)I Ha OCHOBC HMX CXOACTBa B HCIIOJB30BaHHUH U
KOHTCKCTaX, B KOTOPbIX OHU BCTPCUAIOTCA.

45.  TlepeurcauTh METOIBI KJIacCU(UKAIIMH M KJIACTEPU3AIK TEKCTOBOM HH(OpMAIIHK.
CdopmynupoBaTh OCHOBHBIE PUHIIMITHIL.

OTaloOHHBINA OTBET

Knaccudukanus u KiaacTepusanus TEKCTOBOW HH(POPMAIIMM — 3TO METOAbl 00paboTKH
€CTECTBEHHOTO $3bIKa, KOTOPHIE HMCIIOJIB3YIOTCS JIJISl aHAM3a U CTPYKTYPUPOBAHHS TEKCTOBBIX
JTaHHBIX.

Mertonsb! K1accupuKam:

* MeToa onopHbIX BEKTOpOB (SVM) — MeTo1 MallTMHHOTO 00y4YeHUs!, KOTOPBIA UCTIONb3YeTCs AJIs
kiaccudukanuu TekcToB. OH OCHOBAH Ha UJiee IOCTPOEHUS TMIIEPINIOCKOCTH, KOTOpasi pa3jienser
JTaHHbIE Ha J1Ba Kjacca. [|Jis 3Toro ucnosab3yroTcsl ONOPHbIE BEKTOPHI — TOUKH JJAHHBIX, KOTOPbIE
HaXoZATCs OJIMKE BCETO K Pa3Aelioniei IMIepiioCKOCTH.

* JlepeBo pelieHui — MeToJ Kiaccu(duKaluyi, OCHOBaHHBIM Ha IMOCTPOEHUH JIEpEBA PEIICHUN.
JlepeBo pelieHui npeacTaBiser co00i CTPYKTypy, COCTOSIIYIO U3 y3JI0B U p€dep. B y3nax nepesa
MPUHUMAIOTCST PELIEHUs O NPUHAMJIEKHOCTH TEKCTa K TOMY WJIM HMHOMY Kiaccy, a péOpa
MPECTABISAIOT OO0 yCIOBHUS, TPU KOTOPHIX MPUHUMAETCS TO UM HHOE PELIeHHUE.

* HauBHbIi OaliecoBCKUi KilacCU(UKATOP — CTaTUCTUYECKUNA METOJ KJIaCCU(PUKALIUU, KOTOPBIN
OCHOBaH Ha TeopeMe baiieca. 3TOT METOX MPEANONAraeT, YTO IPU3HAKHU TEKCTa HE3aBUCUMBI IpYT
OT Jipyra. OTO MNPEANOIOKEHUE SIBIIETCS HAUBHBIM, HO OHO IO3BOJIAET YHPOCTUTH MPOIECC
KJ1accu(UKaIum.

* Jloructuueckas perpeccus — MeTO[], UCIIOIb3yEeMbIil 1 MPOTHO3UPOBAHUS BEPOSITHOCTH TOTO,
YTO TEKCT NPUHAMICKHUT ONpeAcNéHHOMY Kiaccy. Jlorucruueckas perpeccuss OCHOBaHa Ha
WCIOJIb30BaHUM JIOTMCTUYECKONW (yHKIMU [Uis npeoOpa3oBaHUs JIMHEWHOTO MpEAUKTOopa B
BEPOSATHOCTb.

* CnyyailHblil lec — aHcaMOJIeBbIM METOJ KJIacCU(pUKAUHU, KOTOPbII OObEANHSET Pe3ynbTaThl
HECKOJIbKHMX JiepeBbeB perieHuil. CiaydaiiHblid Jiec paboTaer jydyile, YyeM OTAEIbHOE JIEPEBO
pelieHni, 3a c4€r yMeHblIeHHs] mnepeoOydeHHs U MOBBILIEHHS 00oOmIarone crnocoOHOCTH
MO/JIEJIH.

OcCHOBHbBIE IPUHIIMIIBI KJIaCCU(DUKAITUH:
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1. Beibop mpusHakoB. HeoOxommMo BbIOpaTh T€ TpPH3HAKH, KOTOpbIE HaubOoee BaKHBI IS
Kkiaccudukanuu Tekcra. [Ipu3Haku MOryT OBITH OCHOBAHBI HA CIIOBAX, CJIOBOCOYETAHUSX, ACTIX
peur, CHHTAKCUYECKUX KOHCTPYKLHUAX U T. 1.

2. OOyuenme ™omenu. Mogenb oOyudaeTcss Ha HaOOpe ITaHHBIX, COIEPIKAIIEM TEKCTHI C
U3BECTHBIMU KjaccamMu. Mojens JO0KHA HAydUThCS MPEICKa3bIBaTh KIACC HOBOTO TEKCTa Ha
OCHOBE €T0 IMPU3HAKOB.

3. TectupoBanue mozenu. [locne oOyueHus Monenb TECTUPYETCS HA HOBOM HaOOpe JaHHBIX,
YTOOBI OLIEHUTh €€ TOUHOCTh U HAJEKHOCTD.

4. Nnrepnperanus pe3ynbraToB. Pe3ynbsrarsl kiaccudukanuy MOTYT ObITh UHTEPIPETUPOBAHBI
JUTSL IOHUMAHHUSI TOTO, KaKKie MPU3HAKKA HanOoJiee BaXKHBI JJIs OTPEACIICHUS Klacca TEKCTa.

Mertoabl KnacTepu3anuu:

* K-cpemHux — OAWH M3 CaMbIX TOMYJISPHBIX METOMOB KiacTepu3anuu. OH paboraer myTém
MUHHMH3ALUA CYMMapHOTO KBaJPaTUYHOTO OTKJIOHEHHS TOUEK KJIacTepa OT IeHTpa kiactepa. K-
CpenHuX TpeOyeT yKa3aHHUs KOJUYECTBA KJIACTEPOB, KOTOPOE JIOJDKHO OBITh U3BECTHO 3apaHee.

* HMepapxuueckasi KiacTepu3alds — METOA KJIACTEpHU3alluUd, KOTOPBIM CTPOUT HUEPAPXUIO
kiactepoB. Mepapxus Moker ObITh IpeICTaBlieHAa B BUAC JCHIPOTPAMMBI, TJI€ KaKIbIH y3ei
COOTBETCTBYET KJIACTEPY, a pEOpa yKa3bIBAIOT Ha CBS3b MEX1Y KJIAaCTEpaMH.

* DBSCAN — anropuT™m Kiactepusanuu Ha ocHoBe mIoTHOCTH. DBSCAN wmimer mioTHbIC
o0acTi JaHHBIX M pPacCMAaTPUBACT HMX KaK KiacTepbl. AJNTOpUTM TpeOyeT 3adaHus JBYX
MapaMeTpoOB: pajnyca OKPECTHOCTH U MUHUMAJIbHOTO KOJIMYECTBA TOYEK B OKPECTHOCTH.

* EM-anroputM — BEpPOSTHOCTHBIM aJaropuTM KjacTepu3allid, OCHOBAaHHBIM Ha METOJe
MaKCHMaJIBHOTO TpaBaonoaoousi. EM-airoput™ utTepaTiBHO OOHOBJISIET TTapaMeTPhl MOJICIIH JI0
TEX TOop, NOKa He OyIeT JOCTUTHYTA CXOAUMOCTbD.

OcCHOBHbIE NPUHIUIIBI KJIACTEPU3ALINHN:

1. Omnpenenenue Mepbl paccTosiHUA. HeoOXxoaumo ompeaenuTbh Mepy pacCTOSHHUS MEXIy
TEeKCTaMH, KoTopasi OyJleT MCIOIb30BaThCs AJIs KilacTepu3aluu. Mepa pacCTOsSTHUSI MOXKET ObITh
OCHOBaHa Ha CXOJICTBE CJIOB, CCMAHTUYECKOM CXOJCTBE U T. II.

2. TlpumeHeHHe alropuTMa KiacTepus3aluu. AJTOPUTM KJIACTEPU3ALMU HCIONIB3YETCS Ul
IPYIIUPOBKU TEKCTOB B KJIACTEPhl HA OCHOBE BHIOPAHHOM Mephl PACCTOSHHUSL.

3. OueHka KadecTBa Kiacrepusanuu. KauecTBo KiacTepu3alid MOXHO OLIEHUTHb 10 TaKUM
KPUTEPUSIM, KaK KOJIMYECTBO KJIACTEPOB, Pa3Mep KIACTEPOB, CTENEHB IEPEKPBITUS KJIACTEPOB U T.
I.

46. HpI/IMGHeHI/IG YaCTOTHBIX METOA0B B KOMHI:IOTGpHOfI JIMHI'BUCTHKE.

OTaJIOHHBIN OTBET
YacToTHBIE METOJbl IIMPOKO IMPHUMEHSIOTCS B KOMITBIOTEPHOM JIMHTBUCTHKE Uil PELICHHUs
pa3nuuHbIX 3a/1a4 00paboTku ectecTtBeHHOro s3bika (Natural Language Processing, NLP). Bor
HEKOTOPbIE U3 HUX:

1. YacTOTHBIM aHaNW3 CIOB M CIOBOCOYETAHUN. DTOT METOJ MCIOJB3YETCs NJsi ONpPENeTIeHUs
Han0oJIee YacTO BCTPEUAIOIIMXCS CIIOB UJTH CIIOBOCOYETAHUN B TEKCTE. ITO MOXKET OBITh IMOJIE3HO
JUISL OTIpE/eNIEHUs] TEMaTUKH TEKCTa, BBIJACICHMS KIIOUEBBIX CIIOB, a TAaKXe JJIsl CO3/IaHMS
ABTOMATMYECKUX aHHOTAIUA U pPE3IOME.

2. AHanu3 TOHAJIBHOCTH TEKCTa. YaCTOTHBIM aHAIN3 MOXET MCIOJb30BATHCA IS ONPEACICHUS
SMOLIMOHAJILHOW OKpacKM Tekcra. Hampumep, ecnu B TEKCT€ 4acTO BCTPEYAIOTCS CIIOBA,
CBSI3aHHBIC C IIOJIOKUTENBHBIMU 3MOLMSAMHU, TO MOXHO CHAENIaTb BBIBOXA, YTO TEKCT HMEET
MO3UTUBHBINA TOH. 1 HA000POT, €CiM 4acTo BCTPEUAIOTCS CJI0BA C HETaTUBHOM OKPACKOM, TO TEKCT
OyZeT UMeTh HETaTUBHBIN TOH.
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3. Pacno3HaBaHMe€ MMEHOBAaHHBIX CyIIHOCTEH. YacTOTHBIM aHaNIM3 HCHOJB3YyeTCS s
pacro3HaBaHWsl UMEHOBAHHBIX CYIIHOCTEH, TAKMX KaK MMEHA JIIOICH, Ha3BaHUS OpraHu3aLui,
Jatel U T. . B 3TOM cilydae 4acTOTHBIM aHaIM3 MPHUMEHSETCS JJs ONpeAeieHus Haubosee
BEPOSATHBIX KaHAMIATOB Ha POJIb UMEHOBAHHOM CYILIHOCTH.

4. OnpeneneHre CEMaHTUYECKUX OTHOILICHHN MEXAy ciioBamMu. YacTOTHBIN aHAIM3 MO3BOJISAET
OMPENEIUTh CEMAHTUYECKUE OTHOILIEHUSI MKy CJIOBaMH, TAKUE KaK CAHOHUMUS, aHTOHUMHUS U
TUIIOHUMUS. ITO MOXKET OBITh UCITOJIB30BAHO ISl IOCTPOCHHUSI CEMAaHTUYCCKHUX CETEH M IPYruX
MOZEJIEN IPEACTABICHUS 3HAHU M.

5. ABromarudeckoe pedeprupoBanre. YacTOTHBIN aHATN3 TOMOTAET BBIACIUTE KITFOUEBbIE (hpa3bl
U TIPEUIOKEHUS] B TEKCTE, KOTOpble HanOoJiee TOYHO OTPa)karoT €ro cojepxaHue. Ity ¢pas3bl U
MIPEIIOKESHUS. MOTYT OBITh UCITOJIE30BaHBI JJISI aBTOMATHYECKOTO pe)epUpPOBAHIS TEKCTA.

6. Knnaccugukarus TekctoB. YacTOTHBIN aHaIH3 MOXKET OBITh HCIOIB30BaH IS KIacCU(UKAIIH
TEKCTOB 0 UX TeMaTUKe WU *kaHpy. /s 3Toro Heo6XxoauMO ONpeAeauTh YaCTOTHBIE CIIOBA U
CJIOBOCOYETAHMS, XapaKTEPHBIE JUUIS KaXAOW KAaTerOpUN TEKCTOB.

7. W3Bnedenue mHpopmanuu. YaCTOTHBIM aHATN3 MOXKET NMOMOYb H3BJIeYb WH(POPMALUIO H3
TEKCTa, TaKyl Kak (akTbl, COOBITHS, XapaKTEPUCTUKU OOBEKTOB U T. M. s 3TOro HyXHO
OIIPEIENIUTh YACTOTHBIE CIIOBOCOUETAHHS, KOTOPBIE COAEpKAT HY)KHYIO HH(OpMAIIHIO.

8. [Nonck nuHpopmaruu. YacToTHBIE METOBI UCIIOIB3YIOTCS JUIS TIOMCKA HHPOPMAITUH B OOJBIINX
00bEMaxX TEKCTOBBIX JaHHbIX. OHU MO3BOJIAIOT ONPEAEIUTh Hanbosiee peJeBaHTHbIE JOKYMEHTBI
WM parMeHThbl TOKyMEHTOB, COOTBETCTBYIOIIUE 3aIIPOCY MOJIb30BATEIS.

9. OGpaboTKa 3armpocoB Ha €CTECTBEHHOM s3bIKe. YaCTOTHBIN aHATN3 MOXKET MPUMEHSTHCS IS
00pabOoTKH 3alIPOCOB Ha €CTECTBEHHOM $I3bIKE, HAIIPUMED, TSl OIPEIeNIEHUs] CMBICIIA 3allpoca, ero
TEMBI U LICIIN.

B oeJIoOM, 4aCTOTHBIC METOABI ABJIAAIOTCSA MOMIIHBIM HHCTPYMCHTOM [Jid aHaliu3da U 06pa6OTKI/I
TEKCTOBBIX JIaHHBIX B KOMIBIOTEPHOI TUHTBUCTHKE. OHU MIOMOTAIOT BBISIBUTH 3aKOHOMEPHOCTH U
TCHACHIIMN B TEKCTaX, 4YTO MOXKET OBITH HCIIOJIE30BAHO AJIg pas3IMYHbIX Heﬂeﬁ, BKJIFOYad
MAalIMHHOE O0Y4YeHHE, HHTEIJICKTYalbHbIN aHAIN3 JaHHBIX U APYrHe 00JacTH MPUMEHEHHS.
O6paboTka ecrectBeHHoro s3bika (Natural Language Processing, NLP) — »53t0 o0nacth
HCKYCCTBEHHOTO MHTEJUIEKTa, KOTOpas 3aHUMAETCs B3aUMOJCHCTBHEM MEXIY KOMIIBIOTEPOM U
YEJIOBEKOM C ITOMOIIIBIO €CTECTBEHHOTO S3bIKA.

OcHoBHBIE 3371241 00paOOTKH €CTECTBEHHOTO SI3bIKA!

* Pacno3HaBanue peun. [IpeoOpa3oBaHne peyn B TEKCT.

* Cuntes peun. ['enepanus peuu u3 TeKcra.

* MamuHHBIH iepeBoa. [lepeBoa TekcTa ¢ OHOTO sI3bIKa Ha JPYTOM.

* Ananu3 ToHabHOCTH. OnpeeeHne SMOIMOHATBFHON OKPACKH TEKCTa.

* N3pneuenue nHpopmanmu. M3pnedenue GakToB U OTHOIICHUN U3 TEKCTA.
* Tenepanmst Texcta. Co3gaHue HOBOTO TEKCTa HA OCHOBE BXOJHBIX JTAHHBIX.
* JluanmoroBble cHCTeMbI. B3auMoeiicTBIE ¢ MOIb30BaTeNIeM Yepe3 TUAIOT.

I[HSI PCHICHHUA 3TUX 3ada4 UCIIOJIB3YHOTCA PA3JIMYHBIC MCTOAbI U TOAXO/bI, TAKHC KaK MAallIMHHOC
oOyueHue, TIIy00oKoe 00y4YeHHE, CTaTUCTUYECKUE MOJICITH U JIPYTHE.

BoT Heckonbko mpuMepoB MpUMEHEHHsI 00paOOTKH €CTECTBEHHOTO S3bIKA!
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1. TonocoBsie momomtHukH. Siri oT Apple, Google Assistant u SAHgekc Anmca HCIONB3YIOT
00pabOTKy €CTECTBEHHOTO SI3bIKa JJIsi IOHUMAaHUs 3allPOCOB IOJI30BATENICH U MPET0CTABICHHS
VM OTBETOB WJIX BBIIIOJIHEHHUSI IEUCTBUM.

2. Mammnssiit nepeBoa. Google Translate, Slanexc [lepeBogunk u qpyrue CepBUCH UCTIOIB3YIOT
00paboTKy €CTEeCTBEHHOTO s3bIKa I [IEPEBO/Ia TEKCTOB C OJTHOTO fA3bIKA HA IPYTOM.

3. Ananmu3 conuanpHBIX Meaua. KoMmaHuum © OpraHu3alid HCHOJB3YIOT 00padoTKy
€CTECTBEHHOI'O $SI3bIKA ISl aHajlM3a OT3bIBOB KIMEHTOB, ONPEAEICHUS TPEHIOB U BbISBICHUS
npooIeM.

4. ABTOMarMyeckoe co3/laHue KOHTEeHTa. HekoTopble KOMIIAaHMU HCIONIB3YIOT 00paboTKy
€CTECTBEHHOTO sI3bIKa JJISi CO3JIaHMsI HOBOCTHBIX CTaTeil, 0030pOB MPOAYKTOB U JPYTHUX BHIOB
KOHTEHTA.

5. Yar-60tel. Yar-00THI, KOTOpBIE MOTYT OTBEYaTb Ha BOINPOCH IOJH30BATENCH, TaKKe
HCIOJNIB3YIOT 00pabOTKY €CTECTBEHHOIO SI3bIKA.

6. PexomennarenbHble CHUCTEMbl. PexkoMeHJareabHble CHUCTEMBI, KOTOpBIE IIPEIararoT
MOJIb30BATENIIM TOBApbl, YCIYI'M WM KOHTEHT, OCHOBAaHHBIA HAa MX NPEINOYTECHHUSX, TAKKE
MPUMEHSIOT 00pabOTKy €CTECTBEHHOTO SI3bIKa JIJISl aHAIM3a MTOBEICHHS MTOJIH30BATEINEH.

7. Huarnoctuka 3aboneBanuil. OO6pabOTKa €CTECTBEHHOIO S3bIKA MOXET HCIOJIB30BaThbCs JUIS
aHaJIM3a MEJULMHCKUX 3allUCel U AUarHOCTUKH 3a00JIeBaHU.

8. Ilouck mubopmaruu. [TouckoBbIe cUCTEMBI UCHOIB3YIOT 00PAOOTKY €CTECTBEHHOTO S3bIKa,
YTOOBI HOHUMATh 3AIPOCHI [10JIb30BATENIEH U MPEAOCTABISATh UM PEJIEBAHTHBIE PE3YIBTATHI.

9. Pacnio3naBanue amoruii. O6paboTka €CTECTBEHHOTO SI3bIKa MO3BOJIIET OMPENEISITh YMOLIUHU B
TEKCTE, YTO MOXKET OBbITh IIOJIE3HO JUISI aHAIM3a HACTPOEHUS 110JIb30BATENEN WK OLIEHKH KauecTBa
00CTy)KUBaHHMS.

10. Co3manue pauanoroB. OOpabOTKa €CTECTBEHHOIO SI3bIKA HCIOJB3yeTCA Ul CO3JAAHUS
JIMAJIOTOBBIX CHCTEM, KOTOPBIE MOTYT BECTH O€Ce/Ibl C IMOJIb30BATEIISIMHA HA PA3IMYHBIC TEMBI.

47.  CpaBHUTENbHBIN aHAJIN3 CEMAaHTUYECKUX ceTell U PpelMOBBIX MOZEIEH.

OTaloOHHLIIA OTBET

CeMaHTH4ecKue CeTH M (PpeliMOBBIE MOJEIH — ATO JBa MOAXOAA K MPEICTABICHUIO 3HAHUN B
HMCKYCCTBEHHOM HHTeIiekTe. OHHM HCIONB3YIOTCS i 00pabOTKM €CTECTBEHHOTO SI3BIKa,
MAaIIMHHOTO O0YYeHHUs U APYTUX 3a/1ad.

CemMaHTHYeCKas CETh MPENCTaBIsIeT cOO0M rpad, y31Ibl KOTOPOTO COOTBETCTBYIOT MOHSATHUSAM WIIH
o0BekTam, a péopa — OTHOIICHUSM MEXTy HUMU. CeMaHTUYECKHUE CETH MO3BOJISIOT OMUCHIBATH
CIIO’KHBIE B3aUMOCBSI3H MEXAY OOBEKTaMHU U MOHSATHUSMHU, HO OHU MOTYT OBITh TPOMO3JAKHUMH U
CJIOKHBIMM JUJISI QHAJIN3A.

OCHOBHBIE XapaKTEPUCTUKH CEMAHTUYECKNX CETEM:

* 'MOKOCTh: CEMaHTUYECKHE CETH MOTYT NPEACTABIATh pa3IMYHbIe TUIBI OTHOILECHUH MEXIY
MOHATUSIMH. DTO JIefaeT UX THOKUM UHCTPYMEHTOM JUISl MOJIETTUPOBAHUS CIIOKHBIX CHCTEM.

* HamisigHOCTh: CEMaHTUYECKHE CETH IMPECTABISAIOT 3HAHHWS B BUIe Tpada, 4To AenmaeTr ux
HaIVISIIHBIMU U TOHSTHBIMU JIJIS1 4eJIOBEKa.

* CJHOXHOCTb: CEMaHTUYECKHE CETH MOTYT CTaThb CIOXHBIMH M 3allyTaHHBIMH TIpU
MOJICTTUPOBAHUH OOIBIINX 00HEMOB JaHHBIX.

[Tpumepsr cemanTraeckux ceteit Bkirouaror WordNet, Cyc u apyrue.

®peliMoBasi MOJIETb TIPEACTABIISAECT 3HAHUS B BUJE HUEPAPXHUYECKON CTPYKTYPBI, COCTOAILIECH U3
¢bpeiimoB. peiitmbl copepxar HHPOPMAITUIO O CBOWCTBAX 0OBEKTOB U OTHOIICHHSIX MEXKy HUMHU.
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®dpeliMOBBIC MOJIEITH MTO3BOJIIOT A((EKTUBHO MPEACTABIATh 3HAHUS O KOHKPETHBIX CHTYaITUSIX
U 00BbEKTAaX.

OCHOBHBIE XapaKTEPUCTUKU PPEHMOBBIX MOJECIICH:

* Hepapxuueckas CTpyKTypa: (GpeiiMbl OpraHHM30BaHbl B HEPAPXUUYECKYIO CTPYKTYpY, YTO
M03BOJIICT YPPEKTUBHO MPEICTABIATH CIIOKHBIC CUCTEMBI.

* Cnenuanuzanus: ppeimMbl MOTYT CHEIUAIU3UPOBATHCSA HA ONPEICIEHHBIX THIIaX 00bEKTOB WU
CUTYallUH, YTO YIPOLIAET UX UCIIOIb30BaHUE.

* OrpaHu4yeHHOCTb: (peiMOBbIE MOJENN MOTYT OBITb OrpaHUYEHBbl B MPEICTaBICHUU
a0CTpPaKTHBIX TIOHATUN WA OTHOIICHUH.

[Tpumepamu dpeiimoBbix Mozeneit spistoTcst FrameNet u PropBank.

CpaBHHTENBHBIA aHATN3 CEMAaHTHYECKUX CeTeld W (PEerMOBBIX MOJAEJEH MOKa3bIBaeT, 4TO 00a
IIOJIXO1a MUMEIOT CBOM IIpeuMyliecTBa U HepocTarku. CeMaHTHUECKUe ceTH Ooisiee THOKuE M
MIO3BOJIIIOT MOJIEIUPOBATh CJIOKHBIE OTHOLIEHHS,, HO MOT'YT OBITh CIIOKHBIMH JUISl aHAJIU3a.
@peiiMoBble MoJienu Oosiee CTPYKTYpUPOBAaHbI M CIIELUAIN3UPOBAaHbl, HO MOTYT OTPaHUYMBAThH
npecTaBiIeHne aOCTPaKTHBIX MOHATHHA. BBIOOp Mmomxona 3aBHCHUT OT KOHKPETHOW 3a7add U
TpeOOBaHUI K MOJIEIMPOBAHUIO 3HAHUH.

B nenom, ceMaHTHYeCKHE CETH TOIXOMAT IS 3ajaa4, TPEOYOIIMX TMOKOCTH U CIIOCOOHOCTH
MOJICITMPOBATH CIIOKHBIC CBS3M MEXIYy OOBEKTaMH, B TO BpeMs Kak (ppeiiMOBBIC MOJIETH JTydIIe
MOAXOAAT JJIsi TPEACTABICHUS KOHKPETHBIX CHUTyallMii W 00bekToB. O0a moaxoma HIMPOKO
HCIIOJNIL3YIOTCSI B 00pa0OTKE €CTECTBEHHOTO SI3bIKa U MAIIMHHOM OOyYCHUH.

48.  HampaBneHus KOMIOBIOTEPHOM JIMHIBUCTHKH.
OTaJOHHBIN OTBET
KoMmnproTepHast THHTBUCTHKA — 3TO 00JIACTh HCKYCCTBEHHOTO MHTEIJIEKTA, KOTOpasi 3aHUMAETCS
pa3paboTKOi aJITOPUTMOB U IIpOrpamMm Juisg 00paboTku ectecTBeHHOro sA3bika (Natural Language
Processing, NLP).

OcHOBHBIE HaMPaBJICHUS] KOMIIBIOTEPHOM JIMHTBUCTUKHU:

1. Mopdonorndyeckuii aHanmus. ITO MPOIECC OIMpPENeTIeHHUs] TPaMMaTHUYECKHX XapaKTEPHUCTUK
CJIOBA, TAKMX KaK 4aCTh PeUH, POJ, YUCIIO, NaAeXK U T. 1. Mopdonornyeckuii aHaian3 UCIOIb3yeTcs
JUISL CO3JaHUsl AJIEKTPOHHBIX CIIOBApei, MOMCKOBBIX CHUCTEM, MAIIMHHOIO MEPEBOJa U JPYTUX
npunoxeHut NLP.

2. CUHTaKCUYeCKHI aHanu3. DTO MPOLECC MOCTPOSHUSI CHHTAKCUYECKOTO JIEPEBa MPEIIOKEHUS,
KOTOpO€ IMOKa3bIBa€T €ro CTPYKTYpPY U CBSI3U Mexay ciaoBamMu. CHHTaKCMYECKHH aHaIN3
MO3BOJISIET TMOHSATH CMBICH TPEUIOKEHUS W BBINOJIHUTH TAaKUE 3aJaud, Kak OIpelesieHue
MOJJIEKAIIETO U CKa3yeMOT0, BbIJIEJIEHUE CIIOBOCOYETAHUH U T. II.

3. CemaHTMYECKHIM aHalKM3. DTO MPOLIECC M3BICUECHUS] CMbICIA M3 TEKCTa HAa OCHOBE €ro
CTPYKTYpPHI U KOHTeKcTa. CeMaHTUYeCKU aHaJIU3 MTO3BOJISET ONPENEIUTh 3HAYEHUS CII0B, (hpa3 1
MPEAJIOKEHNM, a TAaK)KE€ UX OTHOIIECHHUS IpYyr K Apyry. CeMaHTHUUeCKUi aHalIu3 UCIIOJIb3YeTCs B
TaKuX TPUIIOKEHUAX, KAK BOIMPOCHO-OTBETHBIE CHCTEMBI, aBTOMAaTHYECKOE pedepupoBaHUE,
TeHepalus TEKCTOB U T. 1.

4. IlparmaTndecknii aHanu3. JTO aHAIN3 TEKCTa C TOYKU 3PEHMS €ro MparMaTukH, TO €CTh €ro
BO3/ICMCTBHSI HA UMTATENS WK citymiatens. [Iparmarnyeckuii aHamu3 yYuThIBaeT Takue (pakTopsl,
KaK IIeJIb BBICKA3bIBAHMSI, KOHTEKCT, MPECYNIO3UIINN U UMILTUKATYphl. [Iparmaruyeckuii anamms
BaXCH ISl TAKUX TIPHIIOKEHUH, KaK TMATIOTOBBIE CUCTEMBI, apryMEHTAIUs, yOSKIEHUE U T. T1.

5. CraThUCTUYECKUH aHaian3. OTO MCIOJL30BAHHE CTAaTUCTUYECKHX METOIOB [UII aHaln3a
TEKCTOBBIX JaHHbIX. CTaTUCTUUECKUN aHAJIU3 MOXKET MPUMEHSATHCS JJI PEHICHUS PA3TUUYHBIX
3amad NLP, takux kak kiaccudukanus, KiacTepu3anus, perpeccuss u T. 1. CTaTHCTHYECKHe
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METO/IbI O3BOJIIOT BBISIBUTH 3AKOHOMEPHOCTH B TEKCTE W WCIIOJIB30BaTh UX JJIA MPEACKA3AHMS
WM O0BSCHEHUS Pa3INYHbBIX SIBICHUH.

6. MamuHHBINA MepeBoJ. ITO aBTOMATUUYECKHN TMEPEBOJ TEKCTa C OAHOTO SI3blKa Ha APYTOM.
ManuHHbIN IepeBoJ] OCHOBAH Ha UCIOJIb30BAaHUU AJITOPUTMOB M MOJIEJIEH, KOTOPhIE YUYUTHIBAIOT
rpaMMaTUYeCKUe, CEMAaHTUYECKHE M IparMaruyecKue acleKkThl si3blka. MalIMHHBIN NepeBoa
SIBJISIETCS] OJJHUM U3 CAMBIX IOIYJISIPHBIX U CIOKHBIX NpuioxkeHuil NLP.

7. Pacno3HaBaHue pedyd. DTO aBTOMAaTHMYECKOE pAacCllO3HABAHUE M I[MOHUMAHUE YCTHOM peuu.
PacnioznaBaHue peur OCHOBAHO Ha HCIIOJB30BAaHUU aKyCTUYECKUX MOJIEIIEH, I3BIKOBBIX MOAEIEH
U aJropuTMOB JeKonupoBaHus. Pacno3HaBaHue pedyd NpPUMEHSETCS B TaKUX OOJACTAX, Kak
rOJI0COBBIE TOMOIIHUKH, ABTOMATU3aIMs KOJUI-IEHTPOB, IEPEBOAYMKH U T. II.

8. I'eHepanus peun. ITo CO3MaHNE CUHTE3WPOBAHHOW PEYU Ha OCHOBE TEKCTOBOM MH(pOPMAIIUH.
I'enepanusi pedn OCHOBaHa HA HCIHOJB30BAHUHM (POHETHUYECKUX, MPOCOAMYECKUX U JIEKCHUKO-
rpaMMaTUYeCKuX NpaBwi. leHepauus pedd MCHOJB3YeTCS B TaKHX IPUIIOKEHUAX, Kak
03BYYHMBAHHUE TEKCTA, YTEHUE HOBOCTEH, 00yuY€HNE NMHOCTPAHHBIM SI3bIKAM U T. 1.

9. OOpaboTka €CTECTBEHHOTO S3bIKa. JTO OOLIMI TEpMUH, KOTOPBI OXBATHIBAET BCE
BBINICTIEPEYNCIICHHBIE HanpaBieHus u apyrue oomactu NLP. O0paboTka ecTeCTBEHHOTO S3bIKa
BKJIIOYaeT B cebs pa3paboTKy alropuTMoOB, MOAENEH U METOAOB, KOTOPBIE IO3BOJSIOT
KOMIIBIOTE€paM TOHUMATh U 00padaThIBaTh €CTECTBEHHBIN S3bIK TAK )K€, KaK 3TO JCJIAIOT JIFOIH.

DTO NUILIb HEKOTOPBIE U3 OCHOBHBIX HAIPABJIEHUI KOMIBIOTEPHOM JTUHIBUCTUKU. B HacTosiee
BpeMsl CYyLIECTBYET MHOXECTBO IPYIMX HAIIpaBICHUH, KOTOPBIE IPOAOKAIOT Pa3BUBATHCI U
COBEPILIEHCTBOBATHCH.

49.  IlpuHUOHUITEI pabOTHI ABTOMAaTHYECKUX CUCTEM U3BJICUCHUS HHPOPMAIIHH.

DTaJOHHBIN OTBET

ABTOMaTHUECKHE CHCTEeMBbl M3BIeueHus nHpopmanuu (Automatic Information Extraction, AIE)
— 9TO TEXHOJIOTUM W METOBI, KOTOPHIE MO3BOJSIOT KOMITBIOTEpaM aBTOMATHUYECKH W3BIIEKAaTh
CTPYKTYPUPOBaHHYIO MH()OPMAIMIO M3 HECTPYKTYPUPOBAHHBIX WIIM IMOJIYCTPYKTYPUPOBAHHBIX
TaHHBIX.

OcHOBHbIE NPUHLUITEI pa0OTHI TAKUX CUCTEM:

1. O6pabotka ecrecTBeHHOTO si3bIKa (Natural Language Processing, NLP) — 310 Habop MeToz10B,
aJITOPUTMOB U MHCTPYMEHTOB JJIs aHAIM3a U 00paOOTKU TEKCTOBBIX JaHHBIX HA €CTECTBEHHOM
sa3bike. NLP Britodaer B ce0sl Takue 3a7aud, Kak TOKEHM3alMs, JIeMMaTH3alus, CTEMMMHI,
CUHTAKCUYECKHI aHajan3, CEMaHTUYECKUN aHANU3 W JApyrue. OTU METOAbl MCIOJb3YIOTCS s
MTOHMMAaHHMsI CMBICJIA TEKCTA U U3BJICUEHUS U3 HETO MOJIE3HON HH(pOopMaLnu.

2. Useneuenme cymuocredt (Entity Extraction) — »23To mpouecc uIASHTHQHUKAIUMN U
KJaccu(uKaum OOBEKTOB, COOBITHH, (akTOB M Jpyrux cyurHocteil B Tekcre. M3BieueHue
CYIIHOCTEH MOXKET OBITh OCHOBAHO Ha IpPaBHJIAX, CTAaTUCTHMUYECKUX MOJEJSAX WM MAaIIMHHOM
O0y4YEeHHH.

3. CrpykrypupoBanue qannbix (Data Structuring) — mociie u3BiedeHus CyniHoCTeH HE0OX0IUMO
CTPYKTYpUpOBaTh JaHHbIE TaKUM OOpa3oM, YTOOBI OHHM ObUIM TMPUTOAHBI JJS JalbHEHIIeH
00paboTku n aHanmm3a. CTPYKTypHpOBaHHBIE TAHHBIC MOTYT OBITH MPEACTaBICHBI B BUE TaOHII,
rpadoB WK Apyrux GopmMaToB.

4. Nnrerpanus ¢ 6a3aMu JaHHBIX U cCUCTEMaMHM yrpaBieHus qaHHbiMu (Database Integration) —
CTPYKTYpUPOBaHHbIE [aHHbIC, W3BJICYEHHbIE W3 TEKCTOB, MOTYT OBITh HHTETPUPOBAHBI C
CYIIECTBYIOIMMH 0a3aMH JaHHBIX WJIM CHCTEMaMH YIPaBICHHS TAaHHBIMH JUTS JTAITbHEHIIETro
aHaJN3a 1 UCTIOIb30BaHMUS.

5. MammnaHOe 00yuenue u rmyookoe ooyduenne (Machine Learning and Deep Learning) — st
MOBBIIIEHUS! TOYHOCTH M 3(P(PEKTUBHOCTH H3BJICUEHHUS MH(OpMAIMK HUCIIONB3YIOTCS METObI
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MalIMHHOTO 00yueHuss U TyOokoro oOydeHus. OHHM MO3BOJISAIOT CHCTEMaM AaBTOMATHYECKHU
oOy4arbcs Ha O0NBIINX 00BEMAX JAaHHBIX M YITYYIIaTh CBOU PE3YJIBTATHI.

6. Ananu3 ToHanpHOCTH (Sentiment Analysis) — HEKOTOpbIE CUCTEMBI U3BJICUCHUS HH(DOPMAITIHT
TaKk)Ke BKIIOYAIOT aHAIU3 TOHAIBHOCTH, KOTOPBIA IMO3BOJISET OMPEACTUTh IMOIIMOHAIBHOE
cofiepaHKe TeKCTa. ITO MOKET ObITh MOJIE3HO JIs1 BBISIBICHUS MHEHUH, OT3bIBOB U OIICHOK.

7. CemanTtnueckuii ananu3 (Semantic Analysis) — CeMaHTHYECKUN aHAJIN3 UCHOJIB3YETCS JUIS
MMOHMMAaHHUS 3HAUYEHUS CJI0B U (pa3 B KoHTeKcTe. OH MOMOTraeT cucTeMam JIy4llle IOHUMaTh CMBICT
TEKCTa M M3BJICKATh OOJiee TOUYHYIO0 HH(DOpMAITHIO.

8. OnTonornueckuii moaxox (Ontology-Based Approach) — oHToMOTHH TIPEACTABIAIOT COOOM
dbopMaNbHOE OMUCAHWE TOHSATHH W OTHOIICHWH MEXAY HHUMH. VICIonb30BaHUE OHTOJIOTHIA
MO3BOJIAET cHucTeMaM OoJieeé TOYHO HHTEPIPETUPOBaTh TEKCT M HU3BIEKaTh HH(OpMaIuio,
COOTBETCTBYIOIIYIO ONPEICIEHHBIM KOHIETIITUSIM.

9. Hcnonp3oBanue wmetaganHbix (Metadata Utilization) — MeTagaHHBIE NPEAOCTABISIIOT
JIOTIOJTHUTEIBHYIO MH(DOPMAITUIO O TEKCTE, TAKyI0 KaK aBTOp, Jara CO3/IaHus, TeMa U T. J. JTa
nH(pOpMaIUs MOXKET OBITh UCIIOBF30BaHA JIJIS YIIYUIIEHUS Ka4eCTBA U3BICUEHUS HHPOPMAIIUH.
10. ApmantuBHOcTh M oOyuenue (Adaptability and Learning) — aBTOMarmuecKwe CHCTEMBI
u3BIIeUeHUs WHGOpPMAIMK JODKHBI OBITh CHOCOOHBI aJalTUPOBAaThCS K HOBBIM JAHHBIM H
KoHTeKcTaM. OHU Tak)Ke JOJDKHBI IMETh BO3MOXKHOCTh YYUTHCS Ha CBOMX OIIMOKAX W YITydIlaTh
CBOIO MPOHU3BOJIUTEIBHOCTH CO BPEMEHEM.

OTH NPUHIMIIBI 00ECIIEYUBAIOT OCHOBY Ui pa3pabOTKU U peasin3alii aBTOMAaTUYECKUX CUCTEM
u3BiedeHns uHpopmanuu, KoTtopele MOryT 3(dekTnBHO 00padarsiBaTh OONBIIHE OOBEMBI
TEKCTOBBIX JJaHHBIX U MPEIOCTABIATh CTPYKTYPUPOBAHHYIO HH(OPMALIUIO /ISl PA3JIMYHBIX LIETIEH.

50.  OmnpeneneHus HEHTPATLHOCTEHW Pa3HOTO TUIIA.

OTaNoOHHBIN OTBET

[HeHTpanbHOCTP — 3TO Mepa BAXKHOCTU y3Ja B rpade. OHa MCHONB3YETCs ISl ONpEAeIICHUs
HamOosee 3HAYMMBIX Y3J0B B CETH, KOTOpbIE MOTYT HUrpaTh KIIOYEBYIO POJIb B Mepenade
nH(pOpMaIUU WK APYTUX MPOLIECCaX.

CymiecTByeT HECKOJIBKO THIIOB IIEHTPAIbHOCTH:

1. Crenens nentpanbHoctu (Degree Centrality) — 310 KosmdecTBO pE€Oep, MHIMICHTHBIX Y3IIy.
VY3en ¢ OoNbIIMM KOJIMYECTBOM CBA3€H cunmrTaercs Oosiee BakHbIM. CTeneHb LIEHTPaJbHOCTH
paccuutbiBaercs mmo popmyne: $C_D(v) = deg(v)$, rne $v$ — yzen, a $deg(v)$ — crenens yzna

$vS.

2. bmzocte nertpanbHOCcTh (Closeness Centrality) orileHUBaeT, HACKOJIBKO OBICTPO WH(pOpMaITus
MOKET PaclmpoCTPaHATBCS OT y3j1a K JPYTUM y3JaM B CEeTH. BIM30CTh IEHTPaIbHOCTH
paccunteiBaetcst mo dopmyie: $$C C(v)=\frac{n-1} {\sum {u \in V}d(u, v)}$, rme $V§ —
MHOKECTBO BCEX y3I10B, $n$ — KonnuecTBoO y3110B, a $d(u,v)$ — kparuaiiriiee pacCTOSIHHE MEXTY
y3mamu $u$ u $v$. Uem menbIiie 3HaYeHHE OIU30CTH EHTPATBHOCTH, TEM BaXKHEE y3€ll.

3. Mexayness nentpanbHocTh (Betweenness Centrality) u3amepsier, CKOJIbKO KpaT4alux myTei
NPOXOOUT Yepe3 y3eld. Mexayness LeHTpalbHOCTh Bbramcisercss mo ¢dopmyne: $$C B(v)=
\sum_{s \ne v \ne t \in V}\frac{\sigma {st}(v)}{\sigma {st}}$, rme $\sigma {st}$ — oOrmiee
KOJIMYECTBO Kpardaimmx myreid Mexay y3namu $s$ u $t$, a $\sigma {st}(v)$ — xommuectBo
ITUX KpaT4yalIiuxX MyTeH, MNpoxXofsmmx uepe3d y3en $v$. VY3ibl ¢ BbICOKOH Mexmyness
LEHTPAJIBHOCTHIO UTPAIOT BXKHYIO POJIb B Mepeiaue HHPOPMAIIMU MEXKIY APYTUMH Y3IIaMH.

4. CobcrBenHoCTh IeHTpanbHOCTH (Eigenvector Centrality) ocHOBaHa Ha ujee, 4TO BaKHOCTh
y3JIa OmpenensieTcsi BAKHOCThIO ero cocezeil. COOCTBEHHOCTh IICHTPATBLHOCTh YYUTHIBACT HE
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TOJIBKO KOJIMYECTBO CBSI3€H y351a, HO M KauyecTBO 3THUX CBsizei. COOCTBEHHOCTh LIEHTPAIbHOCTh
MOKHO PacCUUTATh C TOMOIIBIO COOCTBEHHBIX BEKTOPOB MaTPHUIIbl CMEXKHOCTHU Tpada.

5. Xab nenrtpansHocth (Hub Centrality) moxoka Ha CTENeHb IEHTPATBHOCTH, HO YYHUTHIBACT
TOJIBKO MCXOAAIINE CBSI3H y3i1a. Xal IEeHTPaIbHOCTh ONpeeNsieTcss KaK KOJTMYECTBO HCXOMAIINX
pEdep u3 y3na.

Bb160p THNA LIEHTPaNbHOCTU 3aBUCUT OT KOHKPETHOM 3a7auu U 1enel aHanusa. LlenTpanbHOCTD
IIOMOTraeT MOHATh CTPYKTYPY CETH U ONPEAEIUTh Haubosiee BaXKHbIC Y3Jbl JUIS JaJIbHEHILIEro
U3Y4YEHUS.

51. [IepeuncauTh OCHOBHBIE HAIIPABJICHUS UCCIEA0BAHUNA COUUAIBHBIX CETEH.

OTalOHHBIA OTBET
OCHOBHBIE HaNpPaBJICHHS UCCIICIOBAHMI COIIMAIbHBIX CETCH:

1. Ananu3 CTPyKTyphl M JUHAMUKH COIMAIbHBIX CBsi3eld. B pamkax 3TOro HampablieHUA
W3y4aloTCs PAa3IMYHbIE AacCMeKThl B3aWMOJEHCTBUS IOJb30BAaTeNe B COLMAIBHBIX CETAX:
(dbopMupoOBaHUE W HBOJIOLHUS COIUANBHBIX TPYII, aHAJIU3 BIUSHUS OJHUX MOJb30BaTeeil Ha
JpYyTUX, U3y4eHUE pacTpOoCTpaHEeHUsI HH(POPMAINH U T. 1.

2. Pa3zpaboTka METOZIOB 1 aITOPUTMOB aHAJIN3a JAHHBIX M3 COLIMANIBHBIX CETEeH. ITO HAIIpaBICHUE
BKJIIOYaeT B ceOs CO3/laHUE U COBEPIICHCTBOBAaHHE METOJOB OOpPabOTKU TEKCTOBBIX JIaHHBIX
(HampuMep, CEHTHUMEHT-aHaIu3), pa3pa00TKy aJIrOPUTMOB /I BBISBJICHUS COOOIIECTB H
KJIAaCTepU3allM1 MOJIb30BaTeNel, a TAK)Ke CO3JaHUEe MHCTPYMEHTOB ISl BU3yaIH3allui TaHHBIX.

3. UccrnenoBanue BIUSHUS COLMANIBHBIX CeTel Ha 00IIECTBO U KYIBTYPY. 34€Ch pacCCMaTPUBAIOTCS
BOIPOCHI O TOM, KaK COLIMAJIbHBIE CETH BIMSIOT Ha (OpPMUPOBaHHE OOLIECTBEHHOIO MHEHHUS,
pacripocTpaHeHue HH(OpMAaLlUK, pa3BUTHE KyJIbTYPHBIX TPEH/IOB U T. II.

4. W3yueHue BOIPOCOB O€30MACHOCTH U KOH(PUICHLIMATBHOCTH B COLMAIBHBIX CETAX. OTO
HalpaBJIEeHUE CBA3aHO C aHAJIM30M MPOOJEM, CBSI3aHHBIX C 3AIIUTOM MEPCOHANBHBIX JAHHBIX
NoJb30BaTeNell, MNPOTUBOACHCTBUEM KHOEpOYIIIMHTY, BBIIBICHHEM U IPEJOTBPALICHUEM
pacrpocTpaHeHUs! BpEJOHOCHOIO KOHTEHTA U T.1.

5. TlpuMeHeHHe TEXHOJOTUM COIMAJIBHBIX CeTel B paziuyHbIX oOnacTsax. ColMaiabHBIE CETU
MOTYT OBITh HCHOJNB30BaHbl Ui PEIICHHs Pa3HOOOpa3HBIX 3a7ad, TAKUX KaK MapKETHUHT,
yIpaBJIeHUE MPOEKTaMu, 00y4deHue u apyrue. Mccnenosarenn n3y4arot, Kak MOXKHO 3(pPEKTUBHO
HCIIOJIb30BaTh COLIMAJIBHBIE CETU AJIS JOCTUKEHHSI KOHKPETHBIX LIETEH.

6. [IporHo3upoBaHue MOBEAECHMS MOJB30BATENEH B COLMANBHBIX ceTax. Ha ocHoBe anammza
JAHHBIX O TTOBEJACHUH TOJIb30BaTENICH B MPOIILIOM MOYKHO TOTIBITATHCS MPEACKA3aTh UX OyayIIne
JeMCTBYS, HAPUMED, KAKUE TTOCTHI OHU OYAYT JaiiKaTh MJIM KOMMEHTHPOBATh. ITO MOXET OBIThH
TIOJIE3HO JIJIsI IEPCOHANIU3AIUN PEKIaMbl, PEKOMEH/IAIIM KOHTEHTA U APYTUX IEJeH.

7. Co3maHye HOBBIX MOJEIEH M METONOB JUIA aHajln3a COIHAJIILHEBIX ceTel. lcciemosarenu
MOCTOSTHHO pa3pabaThiBalOT HOBBIC MOIXOMBI W ANTOPUTMBI g Oojiee TTyOOKOTO MOHWMAaHUS

conraJIbHbIX BSaHMO}IeﬁCTBHﬁ " MMPOLECCOB, IMPOUCXOAAIHNX B COIMUAJBHBIX CCTAX.

8. OmeHka KayecTBa W JOCTOBEPHOCTH HHGOpPMAIMK B COIMAIbHBIX ceTsax. C pa3BUTHEM
COLIMAJIbHBIX CETEH CTAHOBUTCS BCE CIOKHEE OTIIMYHUTD JOCTOBEPHYIO HH(POPMALIUIO OT (HEHKOB U
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cnyxoB. HMccnenoBarenu pa0OoTarOT HaJl CO3aHUEM METOJOB W HHCTPYMEHTOB JUISl OICHKH
KadecTBa WH(OPMAIUU B COIMATBHBIX MEIHUA.

DTO ML HEKOTOPBIE U3 OCHOBHBIX HAIPABJICHUI MCCIIEIOBAaHUHI B 001aCTH COIMAIBHBIX CETEH.
C pa3BUTHEM TEXHOJIOTUH U U3MEHEHUEM NTOTPEOHOCTEN 00IeCTBa MOSBISIOTCS HOBBIE 33/1a4U U
BBI30BbI, KOTOpBIE TPEOYIOT U3y4eHHS U pa3pabOTKH HOBBIX MOJXOA0B M PEILICHHA.

52.  Pa3pscHMTHP TOpPUHIUNBI PpaboOTHl TpadeMaTHUYEeCKOro U MOPQOIOrHYECKOTO
aHaJIM3aTOPOB.

OTanOHHBIN OTBET

I'pademarnueckuii 1 MOPQOITOTHUYECKUI aHATTU3ATOPHl — 3TO JBa BAKHBIX KOMIIOHEHTA CUCTEM
o0paboTku ectecTBeHHOro s3bpika (NLP), koTtopele HCHONB3yrOTCS Ui HpPEABAPUTEIBHOMN
00paboTku Tekcta. OHU OMOTAIOT MPe0OPa3oBaTh TEKCT B O0Jiee CTPYKTYpUPOBAHHBIN (opmar,
KOTOPBIN MOXKET OBITh MCIIOJIb30BaH IS AaJbHEHIIEero aHaau3a 1 00paboTKH.

I'pademarnveckuii aHAIM3AaTOP 3aHUMACTCS BBIICICHUEM OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB
TCKCTA, TAKUX KaK CJIOBa, MNPCAJIOXKCHUA, 36331151 n T.AO. OH TaKk)Xe BBIIOJIHAIET 3aga4u 110
HOpPMAaJIM3alMK TEKCTA, TAKUE KaK YIAJICHUE JIMIIHUX MPOOEIIOB, UCIIPABICHUE ONEYaToOK M T.II.
DTO MO3BOJIICT YIIPOCTHTH JATBHEHUIITYI0 00pa0OTKy TeKCcTa U ciearh e€ 6omee 3 heKTHBHOM.

OcHoBHBIE QYHKINH rpadeMaTHIecKoro aHaIu3aTopa:

* Pa3neneHue TekcTa Ha TOKEHbI. TOKEHbI — 3TO OT/IEJIbHBIE 3JIEMEHTHI TEKCTa, HallpUMep, CJI0Ba
WJIM CUMBOJIBI TyHKTYanuu. [ padeMarnueckuii anamu3aTop pa3OuBaeT TEKCT Ha 3TH TOKSHBI, YTO
YIIPOLIAET ero AajbHeHIyo 00padoTKy.

* Vnentudukanys rpaHul] cioB. AHAJIU3aTOp OMNPEIEINsET, I7le 3aKaHYMBAETCsl OIHO CIIOBO U
HAUMHAETCS IpYroe. ITO BaXKHO Ul IPaBUIJIBHOTO IIOHUMaHUS CMBICIIA TEKCTA.

* OnpeneneHue yactel peur. AHaIM3aTOp MOXKET ONPEAETUTh, K KaKOM 4acTh pedr OTHOCUTCS
KaX710€ CJIOBO B TEKCTE. JTO IIOMOTaeT B JAJILHEHIIIEM aHAJIN3€ TEKCTa U €r0 MHTEPIIPETALNH.

JU1st BBIOJTHEHUS 3TUX (QYHKIUH rpadeMaTnyecKiii aHaIu3aTop UCTIONb3YeT pa3IMuHble METObI
1 QITOPUTMBI, BKJIIOUasl PETYJISIPHbIE BbIPaKEHUS, JIGKCUUECKUN aHAJIN3 U JpyTHE.

[Tocne Toro xak TekcT ObuT 0OpaboTaH rpadeMaTHYeCKUM aHAIM3aTOPOM, OH Mepemaércs Ha
clenyromui 3tan o0paboTku — Mopdonorudeckuii ananus. Mopdonoruueckuil aHaIu3aTop
BBITIONHSCT OoJiee TITyOOKWH aHAIM3 TEKCTa, OMpenesisiss MOP(OIOTrHYeCKUEe XapaKTePUCTHKU
Ka)I0TO CIIOBA.

OyHKIIUN MOP(}HOTOTHIECKOTO aHATN3aTOpa BKIIIOYAIOT:

* OnpezneneHue rpaMMaTiYeCcKUX XapaKTePUCTHK CIIOB, TAKUX KaK POJl, YUCIIO, MaJlexX U Jp.
* BpIsIBJIEHHE OCHOB CJIOB U OKOHYaHMH.

* Unentuduxanust popm rarosos.

Mopddonornyeckuil aHaqIu3aTop TAaKKE HCMHOIb3YeT PpazUYHbIE aJTOPUTMbI U METOABI IS
BBIMOJIHEHHUsST cBOMX (yHKUMH. Hampumep, OH MOXET HCIONb30BaTh TAONUIBI CKIOHEHHUS M
CHPSDKEHUS JJI ONIPEETICHUS TPAMMAaTHYECKUX XapaKTEPUCTHK CIIOB.

B 1uenom, rpademarndecknii ¥ MOPQOJOTHUECKUN aHAIM3ATOPHI SBJISIOTCS  BaXXHBIMHU

KOMITOHEHTaMH CUCTEM 00pa0OTKH €CTeCTBEHHOTO si3bika. OHU TO3BOJISIOT IIPe0Opa3oBaTh TEKCT
B CTPYKTYPUPOBaHHBINA (popmart, 4To 0bJerdaer ero JanbHEHIIHIN aHau3 1 00paboTKYy.
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53. Hare ¢opManbHBIE ONpEACICHUS YacTe pedy, TpaMMaTH4YecKoro pojaa u
KaTeropuu najeka B TepMUHAX MOJIEH s3bIKa, IpeaiokeHHoi C. Mapkycom.

OTaJOHHBIN OTBET

Yactn peun — O3TO KIJIACChl CJIOB, KOTOpble OOJIAZAa0T OOIMMHM TIpaMMAaTHUYECKUMHU U
CEMaHTHUYECKMMH XapakTepucTUKaMu. B mozmenu s3bika, npemiokeHHo C. Mapkycom, yactu
peuM ONpEeAEIAIOTCS HA OCHOBE UX CUHTAKCUYECKMX (QYHKIUI U MOP(HOIOrHYECKUX TPU3HAKOB.

C. Mapkyc BbIIEISIET CAeAYIOIINE YAaCTH PEUu:

* CylIeCcTBUTENPHOE — YacTh pPeYd, KOTopash 00O3HAYaeT MpEeIMEeT WM TIOHATHE M MOXKET
BBICTYNaThb B POJM  MOAJEXKAILIEr0, [JOMOJHEHUS WJIM HWMEHHOM YacTh CKazyemoro.
CymiecTBUTEIbHBIE UMEIOT PO, YUCIIO U MAJEK.

* IlpunararenbHO€ — 4YacCTh PEUYM, KOTOpas OIHKCHIBACT MPU3HAKU CYIIECTBUTEIHHOIO U
COMIaCyeTCsl C HUM II0 pONY, YMCIy M manexy. IlpunararensHele MOTYT BBICTYIIaTh B POJIH
oTpeieNICHUs NI UMEHHON 4aCcTH COCTaBHOIO CKa3yeMOro.

* I'maron — wvacTb peud, oOO3Hauarolas JCHCTBHE WJIM COCTOSIHME M H3MEHSIoLIasics II0
BpEMEHaM, JHUIaM U YuciaM. [T1aroyibl MOTYT OBITh MEPEXOAHBIMH U HEMEPEXOAHBIMH, a TAKKe
HUMCETH PA3JIMYHBIC BUbLI U 3aJIOTH.

* Hapeune — Hem3MeHseMas 4acTh Pe4H, KOTOpas yKa3blBaeT Ha MPU3HAK JIEHCTBUS, KauecTBa
unu coctosinus. Hapeunst Mmoryt o603HauaTh Bpemsi, MeCTo, o0pa3 J1eHCTBUS U T. 1.

* MecToMMeHHe — 4acTh Pe4H, YKa3bIBarollas Ha IPeIMEThl, MPU3HAKU WM KOJIMYECTBA, HO HE
Has3bIBawOmiasa ux. MecTonmenus MOTr'yT 3aMCHATH CYHICCTBUTCIIBHBIC, MpPUIArarCJibHbIC HIIN
YHCIIUTEIbHBIC.

* YycauTeabHoe — YacTh peuu, BbIpaxkaroliad KOJIUYCCTBO UJIK MOPAAOK IMPEAMETOB IMPU cuére.
UucnuTenbHble JENATCS Ha KOJWYECTBEHHBbIE (0003HAYAIOT KOJIMYECTBO) U MOPSIKOBBIE
(0003HaYAIOT TOPSAJIOK).

* [Ipemyor — ciy>keOHast 4acTh PEYH, CBSI3bIBAIOIIAS CJIOBA B CIIOBOCOYETAHUU U MPEIOKEHUU.
Hpe):[nom BBIPAXKAIOT PA3JIMUYHBIC OTHOICHUSA MCXKIAY NPECAMETAMU U SABJIICHUAMMU.

* Coro3 — ciyxeOHas 4acTb PeUYd, COCAMHSIONIAS OJHOPOIHBIC YICHBI MPEAJIOKEHHUS WU
MPOCTHIC TIPEIJIOKEHUSI B COCTaBe CIOKHOTO. CO103bI OBIBAIOT COYMHUTEIBHBIMU (COCTUHSIIOT
paBHOTIPABHBIEC JIEMEHTHI) U MMOJYMHUTEIHHBIMU (BBIPAXKAIOT 3aBUCUMOCTh OJIHOTO DJIEMEHTA OT
JIPYTOTO).

* Mexnomerne — oco0asi 4acTh pedd, BbIpaKarolllee YyBCTBa M SMOIMHU. MexaoMeTus He
HU3MCHSAIOTCA U HE ABJIAIOTCA YWICHAMU IMMPCAJIOKCHUS.

I'pammarnueckuii  pog — 3TO  Kareropus, KOTOpas ONpeAenseT MNPUHAAJICKHOCTh
CYLIECTBUTEIIBHOTO K OAHOMY M3 TPEX DPOAOB: MYKCKOMY, XEHCKOMY WIM cpenHeMmy. Pon
CYUIECTBUTEIILHOTO MOXXET BIIMATH HA COIVIACOBAaHUE C MpPUJIAraTelbHBIMU, MECTOMMEHMSIMHU U
IJ1aroJiaMu.

B wmomenmu C. Mapkyca poa ompenensercss Ha OCHOBE MOP(OIIOTMYECKHX MoKa3arenei
(okOHUaHUI) U CEMaHTHMUYECKHX XapaKTepUCTUK (Toja, oxyleBlIEHHOCTH U T. 1.). Hampumep,
CYIIECTBUTENIbHBIE MY>KCKOTO POJia 00BIYHO UMEIOT HYJIEBOE OKOHYaHHE B UMEHUTEIILHOM IaJIekKe
€IMHCTBEHHOTO Yucia (CTOJ, JI0M), a CyLIECTBUTEIbHBIE HKEHCKOTO pojla — OKOHYaHue -a (-51)
(cTpana, 3emus).

[Tagesx — 3T0 rpaMmaruyecKkasl KaTeropusi, KOTopasi BEIpaKaeT OTHOLIEHHE CYLECTBUTEIBHOIO
WIM MECTOMMEHHUS K JpYrMM clioBaM B mpemioxeHud. [lajgexx ompenensercs Ha OCHOBE
CHHTaKCH4ecKoi (yHKIMM cioBa (Imojyiexariee, IOMOJHEHHE, ONpEAeNieHHe W T. 1) U €ro
OKOHYaHMS.
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B pycckom s3bIKe CymIecTBYeT HIECTh MaACKel: MMEHHUTEIbHBIA, POAUTEIbHBINA, AaTeIbHBIN,
BUHUTEIIbHBI, TBOPUTEIbHBIM W MPEIOKHBIA. KakIplii magex MMEEeT CBOM BONPOCHI U
OKOHYaHUs, KOTOPbIE IIOMOTralT ONpPEAENIUTh ero 3HaueHue. Hanpumep, ”MEHUTENbHBIN Naaex
OTBEYAET Ha BOIIPOC «KTO?» UIIU «YTO?» U UMEET HYJIEBOE OKOHYaHUE (JIOM, CTOJI), @ POAUTEIbHBIN
— Ha BOIIPOC «KOTO?» WM «9€r0?» U OKOHYaHHue -a (-51) Wik -y (-10) (1oma, cTosa).

54.  Tlepe4ucCIuTh OCHOBHBIC O3Talbl MOCTPOCHHS ABTOMATH3UPOBAHHBIX CHCTEM
00pabOTKH TEKCTOB.

OTaJOHHBIN OTBET

OcCHOBHBIE 3TaIlbl HOCTPOEHUS ABTOMaTU3UPOBAHHBIX CUCTEM 00pPaOOTKH TEKCTOB:

1. C6op u moaroToBka naHHBIX. Ha 3TOM 3Tane npoucxoaut cOOp TEKCTOBBIX JaHHBIX, KOTOPBIE
OylyT HCIOJIb30BaThCsl Ul OOydeHHs] MOAEIH. DTO MOTYT ObIThb HOBOCTHBIE CTaTbM, OJOTH,
COIIMAJIbHBIC CETH, HAyYHBIC MMyOIHUKauu U T.71. Takke He0OX0IUMO POBECTH TPEABAPUTEITBHYIO
00pabOTKy JaHHBIX, YTOOBI YIAJIUTh HEHYKHbIE CUMBOJIbI, HOPMAJIM30BaTh TEKCT U MPUBECTH €I0
K equHOMY (hopmary.

2. Boibop monenu. CyliecTByeT MHOKECTBO Mojieneil 00paboTku ecTecTBeHHOTO si3bika (NLP),
TaKUX KaK S3BIKOBBIC MOJEIH, MOAETH MAIIMHHOTO TEePEeBO/a, MOAEIH KiIacCU(UKAMH U JIp.
Br100p Mozienu 3aBUCUT OT KOHKPETHOH 3ajjauM, KOTOPYI0 Heobxonumo pents. Hanpumep, ams
OTIpeNIeNIeHNs] TOHAJIBHOCTH TEKCTa MOXKHO HCIIONIb30BaTh MOJENb KiacCU(UKAIUKM, a JUIs
TeHEepaLuy TEKCTa — SI3bIKOBYIO MOJIEIb.

3. O6yuenue mozaenu. Ilocie BIOOpa Mozeny HEOOXOAUMO OOYUUTH €€ Ha COOPaHHBIX JaHHBIX.
JU1st 3TOro MCIOJB3YIOTCS METOBI MAIIMHHOIO OOyUeHUs], TaKhe Kak 00y4eHue C yYUTeIeM WU
0e3 yumrens. B mpomecce oOydeHHss MOJENb YUUTCS MPEACKAa3bIBaTh 3HAYCHHS BBIXOTHBIX
[IEPEMEHHBIX HA OCHOBE BXOJHBIX JTaHHBIX.

4. TectupoBanue monenu. Ilocie oOydeHus: Moziea HEOOXOIUMO IMPOBEPUTH €€ KauecTBO Ha
TECTOBBIX JJAHHBIX, KOTOPBIE HE HCIIOIB30BAIUCH ITPU 00yueHUH. Eciau pe3yabTraTsl TeCTUPOBAHUS
VAOBJIETBOPUTEIBHBI, TO MOJIENIb TOTOBA K MCIIOIB30BAaHUIO.

5. Pa3zBepThiBaHue Mojienu. Eciau Mozenb ycnenHo npouuia TeCTUpOBaHUE, €€ MOKHO pa3BEpPHYTh
B MIPOU3BOICTBEHHOM cpejie. 1Jist 3TOro He0OX0MMO HaCTPOUTH HHPPACTPYKTYPY, KOTOpasi OyaeT
obecreunBaTh paboTy MOJIENIN B PEXKHUME PEaIbHOTO BPEMEHH.

6. MonutopuHr u ontumusanus. [lociae pa3BepThIBaHNS MOJEIN HEOOXOIUMO OTCIEXKHUBAThH €€
IIPOU3BOJUTEIBHOCTh M KayecTBO paboTel. [Ipy HEOOXOAMMOCTH MOXXHO HPOBOAUTH
OTITUMH3AINIO MOJIEITH, YTOOBI YIYUIIUTh €€ PEe3yabTaThI.

7. VHTerpauus ¢ ApYIrMMH CHCTEeMaMHU. ABTOMAaTH3UpPOBAHHbIE CHCTEMBbI 0OpabOTKH TEKCTOB
MOTYT OBITH MHTETPUPOBAHBI C APYTUMH HH()OPMAITMOHHBIMU CHCTEMaMH, TAKUMHU KaK CHCTEMBI
yIpaBieHUs] KOHTEHTOM, TIIOMCKOBBIE CHCTEMBl H T.II. OTO TO3BOJSET PACIIUPUTH
(YHKIIMOHAJIBHOCTD U OBBICUTH 3(PPEKTUBHOCTH PAOOTHI CUCTEMBI.

OTO JIAIIF OCHOBHBIC ATAIlbI MMOCTPOCHHUA aBTOMATU3UPOBAHHBIX CUCTEM O6pa6OTKI/I TEKCTOB. B
3aBUCUMOCTH OT KOHerTHOﬁ 3ala4y U UCIOJIb3yCMbIX TCXHOHOFHﬁ, nponecc MOXCET BKIIKOYATh
JOIIOJITHUTCIIbHBIC IIaru.

55. Pa3zbscHuTh mpUHIMIBI PabOTHl (pParMEHTAMOHHOIO W CHHTAaKCHYECKOTO
aHaJIM3aTOPOB.

DTaIOHHBIN OTBET

O6pabotka ecrectBeHHoro s3bika (Natural Language Processing, NLP) — »3t10 o0mnacth
HCKYCCTBEHHOTO WHTEIUICKTa, KOTOpas 3aHMMAeTCs aHAJIU30M M TOHMMAaHHUEM YeJIOBEUECKOTO
s3bIKka. B mporecce 06paboTKH €CTECTBEHHOTO S3bIKa UCIIONIb3YIOTCS pa3InYHbIe HHCTPYMEHTBI 1
METO/IbI, KOTOPBIC TTO3BOJISIOT KOMITBIOTEPAM MMOHUMATh U HHTEPIPETUPOBATH TEKCT.
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@dparMeHTalMOHHBIN aHANIN3aTOp — 3TO WHCTPYMEHT Ui OOpabOTKH €CTECTBEHHOTO S3bIKa,
KOTOPBIN pa30MBaeT TEKCT Ha OT/AEIbHbBIC (PParMeHThl WIIM TOKEHBI. TOKEHaMU MOTYT OBITh CJIOBA,
(bpa3bl, CUMBOJIBI U JPYTHE JIEMEHTH TeKcTa. dparMeHTalnOHHBINA aHAIH3 SIBISETCS MEPBBIM
3TarnoM o0pabOTKU TEKCTa M MO3BOJISET YIIPOCTUTH NATbHEHIIYI0 00pabOTKy NaHHBIX.

OcHOBHBIE TPUHIMIIBI pabOTHI (PParMeHTAMOHHOTO aHATN3AToOPa!

1. Pa3neneHue TekcTa Ha TOKEHbl. AHAJIN3aTOP pa3leiisieT TEKCT Ha OTJENIbHBIE CIIOBA, 3HAKU
IIPENUHAHNSA, YUCIIa U JPYTUe CUMBOJIBL. DTO MO3BOJISIET YIIPOCTUTH JAIbHEUIINI aHAIN3 TEKCTA.
2. VYnanenue crom-cioB. CTOI-ClI0OBa — 3TO CJIOBA, KOTOPbIE HE HECYT CMBICIOBOW HAarpy3ku u
94acTo BCTpeYaroTcs B Tekcre. Hampumep, «u», «uiam», «a». AHaIM3aTop yJaJseT 3TH CJIOBa U3
TEKCTa, YTOObl YMEHBIIUTh Pa3Mep JaHHBIX U YCKOPUTH 00paboTKYy.

3. CremmuHr u nemmaruzanus. CTEMMHUHI — 3TO IPOLIECC MPUBEIECHUS CIOBAa K €0 OCHOBE.
JleMmaruzanuss — 3T0 0osiee CIOXKHBIN MPOLECC, KOTOPbI y4UThIBAET MOPQOJIOrHI0 ClIOBa U
NPUBOIUT €ro K CJIOBapHOW Qopme. AHAIM3aTop MOXKET HCIONb30BaTh 3TH METOIBI IS
YIPOIIEHUS 00pabOTKH TEKCTA.

4. Hopmanu3anusi. AHAIU3aTOp MOXKET BBIOJIHIATH HOPMAJIH3AIHMIO TEKCTA, TO €CTh MPUBOIUTH
BCE CJIOBA K OTHOMY PErucTpy (HampuMep, K HKHEMY) U YIAJIATh JUAKPUTHYECKHUE 3HAKU. DTO
VIIPOIIAET CPABHEHUE CIIOB U TIOUCK 10 TEKCTY.

5. ®unprpauusa. AHaaM3aTop MOXET (DUIBTPOBaTH TOKEHBI, YJallsis U3 HHUX HEpelieBaHTHBIC
CHUMBOJIBI MJIM 3aMEHSISI X Ha 0oJiee MPOCThIe. ITO TaKkKe yIpoiaeT 00paboTKy TEeKCTa.

6. Co3nanue cioBapsi. AHaIM3aTop CO3MaET CIOBapb TOKEHOB, C KOTOPbIMU OyleT paboTarh.
CroBapb MOXET UCIIOJIB30BATHCS ISl TOMCKA U CPAaBHEHHUS CIIOB B TEKCTE.

7. Bblenenue npru3HakoB. AHAJIN3ATOP BBLAEISAET IPU3HAKU U3 TOKEHOB, TaKHe KaK 4acTb peyH,
JeMMa, 4acToTa U T. 1. DTU IMPU3HAKU OyIIyT UCIIOIB30BaThCs Ha CIEAYIOUINX dTanax 00padoTKy.
8. BbIBO pe3ynbTaroB. AHAIM3aTOP BBIBOAUT PE3YNIbTAaThl CBOEH PaOOTHI B BUJE CIIUCKA TOKEHOB
WIH JIPYTUX CTPYKTYp HAaHHBIX, KOTOpBIE OyIyT HCIIOJIB30BATHCS APYTUMH HHCTPYMEHTAMHU
00paboTKH TEKCTAa.

[Tocne ¢parMeHTaIMOHHOTO aHalW3a TEKCT TOTOB K JallbHEeHInei oO0padoTke, Takoil Kak
CUHTAKCUYECKUN aHAJIN3.

CHHTaKCHYeCKUH aHaau3aTop — O3TO HWHCTPYMEHT, KOTOPBIH aHAIU3UPYET CTPYKTYpYy
MIPEIVIOKEHNS U ONPENENAET €r0 CUHTaKCU4eCKue CBA3U. CHHTAKCHYECKHUH aHAIN3 MO3BOJISAET
ITOHATH CMBICII IPEJIOKEHHS U OIIPEAEIIUTD €r0 IPaMMATHYECKYIO IPABHIIBHOCTb.

OcHOBHBIE NPUHIUIIBI pa00OTHI CHHTAKCHUECKOTO aHaIN3aTopa:

1. Tloctpoenme nepeBa 3aBucuMocTed. CHHTAKCUYECKHHA aHAIW3arop CTPOUT JEPEBO
3aBHCHMOCTEHN, B KOTOPOM Ka)KJ10€ CJIIOBO CBSI3aHO C APYTHMMH CJIOBAMHU B IpeuIoKeHuu. JlepeBo
3aBHCHMOCTEH OTpa)kaeT CUHTAKCHYECKYIO CTPYKTYPY MPEIIOKEHUS.

2. OmpeneneHue vacTed pedd. AHanIM3arop ONPEAENseT 4YacTH pPEYM KaKJIOoro CcJjIoBa B
MpeJIOKEHUH. DTO TMOMOTaeT MOHSATh POJb CIOBA B MPEIVIOKEHUU U €ro CBA3b C JAPYTHUMH
CJIOBaMH.

3. PaspemieHne HEOMHO3HAYHOCTH. AHAIM3AaTOpP PpPa3pEIIaeT HEOJHO3HAYHOCTh B CTPYKTYpE
NpEUIOKeHNs, BbIOMpasi Haubojee BEpOSTHBIM BapHaHT. DTO BaXKHO JJIi MOHUMAHUS CMBICIA
MIPEIOKEHHUS.

4. IlpoBepka rpaMMaTH4eCKON MpPaBUIBHOCTU. AHAIW3aTOp MpPOBEPSAET TI'PAMMATHYECKYIO
MPaBHUJIBHOCTD MMPCATIOKCHNS, BBIABIIAA OIIIMOKH Y HECOOTBETCTBHUSI.

5. BeiBoa pe3ynbTaroB. CHHTaKCUYECKUI aHAIM3aTOp BBIBOAMT PE3YJIbTAThl CBOETO aHAIM3a B
BUJIE IEPEBA 3aBUCUMOCTEH WIIN JPYroi CTPYKTYpPbI JaHHBIX, KOTOpasi MOXKET OBbITh UCIOIb30BaHA
IUIA JalbHEUIIIEro aHaIn3a TEKCTa.
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CHHTaKCHYSCKUN aHalIu3 SBJISACTCS Ba)XKHBIM DTarioM O6pa6OTKI/I €CTCCTBCHHOI'O A3BIKA H
IMMO3BOJICT KOMIIBOTCPAM JIYHIIC TIOHUMATh CMBICJI TCKCTA.

56.  M310)XHUTh OCHOBHYIO HJICI0 TEOPETHKO-MOJAEIBHOTO TOAXOJa K HCCIICIOBAHUIO
CEMaHTUKHU TEKCTOB.

OTaNoOHHBIN OTBET

TeopeTrko-MOIENbHBIN MOAX0A — 3TO OJWH W3 METOAOB MCCIICOBAaHUS CEMAaHTUKH TEKCTOB,
KOTOPBIA OCHOBaH Ha HKCIOJL30BAHUM MaTeMaTHYECKUX MOJeNeH W TEOopud i aHaiu3a
COJIEP>KaHMS M CMBICIIA TEKCTA.

OcHoBHast uJiesl TCOPETHUKO-MOACIBLHOTO MMOIX0/1a 3aKJIF0YACTCsl B TOM, YTOOBI IIPEICTABUTH TEKCT
Kak (OpMaJIbHYIO CHCTEMY, KOTOPasi MOXKET ObITh ONKCaHa C IOMOIIBI0 ONPEIeIEHHBIX TPABHII U
CTPYKTYpP. DTO TO3BOJISET MPOBOAUTH aHAJIM3 TEKCTa Ha OCHOBE €ro (hOpMaJbHBIX CBOWMCTB H
XapaKkTEepPUCTUK, a TaKXe BBISABIATH 3aKOHOMEPHOCTH U OCOOCHHOCTH €ro CeMaHTHYeCKOi

CTPYKTYPBL.

B paMKax TCOPECTUKO-MOACIBLHOTO IMOAX0Aa UCIIOIBb3YOTCA PA3JIMYHBIC MCTOAbI U MOJACIIN, TAKUC
Kak:

* q)OpMaJH)HI)IC T'paMMaTUKH, KOTOPBIC ITO3BOJIAIOT OIMMCBIBATE CUHTAKCUYCCKUC CTPYKTYPHI A3bIKa
Y X CEMaHTHYCCKUE HHTEPIIPETALINH.

* CeMaHTHYECKUE CETH, MPEACTABIIONNE CO00M Tpaduyeckoe MPEICTaBICHHE OTHOIICHUN
MEX]y TOHATUSIMH U OOBEKTAMH B TEKCTE.

* Jlormueckue MOJICIIH, OCHOBaHHBIC Ha (HOpPMaTHbHOM JIOTUKE U TTO3BOJISIONIUE JIeTIaTh BHIBOIBI O
COJICP’)KaHUH TEKCTAa Ha OCHOBE JIOTMYECKUX MTPABUIL.

* CraruCTHYECKUE MOACIN, HCIOJB3YOIMHWE MCTOAbl MAIIWMHHOI'O 06yq€HI/I$I JJIs1 BBISIBJICHUA
3aKOHOMEPHOCTEH B JAHHBIX U MPEJCKa3aHusl 3HAYEHUH CJIOB U ¢pa3.

[IpuMeHeHnEe TEOPETUKO-MOIETBHOTO MOX0/1a MO3BOJISET MOMYYUTh OoJiee MyOOKoe TOHUMaHNe
CEMaHTHUYECKHUX aCHEKTOB TEKCTa U BBISIBUTH €r0 CKPHIThIE 3HAYEHUS] M CMBICIBI. JTOT MOAXOJ]
IIMPOKO HCIOJIb3YEeTCS B PA3IMYHBIX O00JacTAX, TAKMX KaK KOMIIbIOTEpHasl JIMHIBHCTHUKA,
HCKYCCTBEHHBIN MHTEJUIEKT U 00pabOTKa €CTECTBEHHOIO S3bIKA.

OpnHako CTOUT OTMETHTh, YTO TEOPETUKO-MOJIETBHBIN MOAX0] UMEET CBOU orpaHudeHus. OH He
BCeraa crnoco0eH MOTHOCTBIO OTPAa3UTh BCE HIOAHCHI U TOHKOCTH CEMaHTHUKH TEKCTa, 0COOEHHO
€CJIM pedb UAET O CIOXKHBIX U HEOIHO3HAYHBIX KOHTEKCTaxX. Kpome Toro, »ToT momxom TpedyeT
3HAYUTETHHBIX YCUIIUN U PECYPCOB I Pa3paOOTKH U pean3aliii COOTBETCTBYIONINX MOJIEIEeH 1
aJTOPUTMOB.

57. [TpoGnembl aBTOMATHU3AIIMN CHHTAKCHYECKOTO aHaTN3a.

OTaJIOHHBIA OTBET
[TpoGneMbl aBTOMaTH3aIIMU CHHTAKCHYECKOTO aHAIHM3a

CHUHTaKCUYEeCKHI aHalIu3 — 3TO MPOLIECC ONMPEAEICHUS CTPYKTYPhI MPEIJIOKEHHUS UIH TEKCTa,
BKJTFOYAsi OTHOIIICHUS MEXIYy CIOoBaMH M (ppazamu. ABTOMATHU3aIMs ATOTO Tpoliecca SBISETCS
CIIO)KHOHM 3amaueil B obOmactu oOpaboTku ectecTBeHHOro sizbika (NLP). Bor Hekoropbie w3
po0sieM, C KOTOPHIMU CTAJIKUBAIOTCSI MCCIIEIOBATENIN MPU pa3pabOTKe CUCTEM aBTOMATUUYECKOTO
CUHTaKCHUYECKOTO aHaIn3a:

1. PaznooOpa3ue s3bIKOB: CHHTAKCUYECKHE MIPABUJIA PA3HBIX S3BIKOB MOT'YT CUJIBHO pa3inyarhes,
4TO 3aTPYAHSIECT CO3AAHNE YHUBEPCATIbHBIX MOAECIEH.
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2. C0OXXHOCTh CUHTAKCUYCCKHX mpaBuJI: JAKC B OAHOM S3BIKEC CUHTAKCUC MOXKET OBITH CIIOKHBIM
1 HCOAHO3HAYHBIM, YTO YCJIOXHACT 3aJla4y aBTOMAaTH4YCCKOI'0 aHaIn3a.

3. 3aBHCHMOCTb OT KOHTEKCTa: 3Ha4e€HUE CJIOB U (hpa3 MOXKET MEHAThCS B 3aBHUCUMOCTH OT
KOHTEKCTa, 4TO TpeOyeT yuéTa CeMaHTUYECKUX U MParMaTui4ecKuX acleKTOB IPH aHAJIN3e.

4. OMOHUMHS U TIOJIUCEMHS: OJJHO M TO K€ CJIOBO WM (pa3a MOTYT UMETh pa3Hble 3HAYCHUS B
Pa3HBIX KOHTEKCTAX, YTO TAKIKE YCIOXKHAET IIPOLECC aHaIu3a.

5. OOpaboTKa CIOXKHBIX KOHCTPYKIMI: TaKhe KOHCTPYKLMH, KaK MPUAATOUYHBIE MPEITIOKECHHUS,
MOTYT OBITh CIOXHBIMU JUIsI aHAJIM3a, OCOOCHHO €CIM OHHM COAEPKAT HECKOJIBKO YpPOBHEH
BJIOKEHHOCTH.

6. Pa3pemenne CHMHTaKCHYECKOW HEOJHO3HAYHOCTU: B HEKOTOPBIX CIydasX CHHTAKCHUYECKas
CTPYKTYpa MOXKET ObITh HEOJHO3HAYHON, K HEOOXOAMMO HCIIOJIB30BATh IOTIOTHUTEIBLHBIC METO/IBI
U1 BBIOOpa Hanbosee BEpOSTHON HHTEPIPETallUU.

7. O0OyuyeHue Ha OONBIIUX 00BbEMAX MAHHBIX: JUISI CO3AHUS TOYHBIX MOJIEICH CHHTaAKCHYECKOTO
aHaiau3a TpeOyeTcsi OOJbIIOE KOJIMYECTBO Pa3MEUEHHBIX ITaHHBIX, YTO MOXET OBITh CJIOXKHO
MOJIYYHTh JIJII HEKOTOPBIX S3BIKOB MJIM OOJIACTEH.

8. Uurterpauus ¢ apyrumu acnekraMmu NLP: cuHTakcuueckuil aHanu3 TECHO CBs3aH C APYTUMU
3ajauamMu NLP, TakuMM Kak CEeMaHTHYECKMH aHalu3 M MAIIMHHBIA NEpeBON, 4YTO Tpedyer
pa3pabOTKN KOMIIEKCHBIX MOJIEJICH, YUUTHIBAIOIIUX BCE 3TU ACIEKTHI.

Jlist pemieHust 3TUX MpoOjeM HCCIeoBaTeNId HCMONb3YIOT pa3InyHbIe MOJAXOIbl, TaKHe Kak
CTaTUCTUYECKUE MOJIEIHM, OCHOBaHHbIE Ha MAallMHHOM OOy4Y€HUH, TpaMMaTH4yecKue MpaBuia, a
TaK)ke THOpUIHBIE METO/IbI, coueTaromue 06a noaxona. OnHaKko, HECMOTpPSI Ha IPOTpecc B 3TOU
o0nacTu, aBTOMaTU3allls CUHTAKCUYECKOT0 aHajin3a BCE ellé OCTaéTcs CIOKHOU M aKTyaJIbHOM
3anageit B NLP.

58.  CdopmynupoBaTb NPUHIMIBI OOpaOOTKM HECTPYKTYPUPOBAHHOM M  IIOXO
CTPYKTYpHpOBaHHOU nH(popMaiuu. MHaekcaus TeKCTOB.

OTalOHHBIA OTBET
[TpunIMIBI 00paOOTKH HECTPYKTYPUPOBAHHOM H IJIOXO CTPYKTYPUPOBAHHON HHPOPMAITIT

HectpykrypupoBanHas HHGpOpMAIUs — 3TO JaHHBIE, KOTOPbIE HE UMEIOT 3apaHee ONpeeIEHHON
CTPYKTYpHI uin popmara. K Heil oTHOCSATCS TeKCThI, U300paskeHus, ayaro- 1 Buaeodaiinsl. [lnoxo
CTPYKTYpUpOBaHHAasi WHPOPMAIUS UMEET HEKOTOPYIO CTPYKTYpPY, HO OHA HEJOCTATOYHO YETKAs
WJTU CJIOKHAS JIJIT aBTOMAaTUIeCKON 00paboTKH.

O6paboTKa HECTPYKTYPUPOBAHHBIX JAHHBIX BKJIFOUAET B C€0S1 HECKOJIBKO ATAIOB:

* COop manHbIX. Ha 3TOM 3Tane mpoucxoauT MoiyyeHHe JaHHBIX U3 Pa3IMYHBIX MUCTOYHUKOB,
TaKHX Kak BeO-CailThl, COIMaIbHbIE CETH, HOBOCTHBIE MTOPTAJIbI U T. [I.

* [IpenBaputenbHast 00paboTKa. DTOT 3Tal BKIIOYAET B Ce0s1 OUMCTKY IaHHBIX OT IIyMa, yliaJeHne
CTOII-CJIOB, PUBEACHNE K eAMHOMY GopMaTy U Jpyrue onepariu, HapaBjieHHbIE Ha YIyUllIeHHe
Ka4ecTBa JaHHBIX.

* AHanu3 JaHHBIX. 37€Ch TPUMEHSIOTCS Pa3InIHbIC METOIbI MAITUHHOTO 00y4YeHHUs U 00pabOTKH
ecrecTBeHHOrO si3bika (NLP) s n3BneueHus none3Hoi nH(GOpMALUU U3 JaHHBIX. DTO MOXKET
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OBITh MOMCK KJIIOUEBBIX CJIOB, ONPEECIICHNUE TEM, BBISIBIIEHUE OTHOIICHUN MEXa1y 00BbeKTaMH U T.
II.

* Nurepnperanus pe3yabTaroB. [lonydeHnHble pe3ynbTaTsbl aHATM3UPYIOTCS U HHTEPIPETUPYIOTCS
C 1IEJIbIO TTOJIYYE€HHS BHIBOJIOB M IIPUHSITHUS PEILICHUM.

st 06pabOTKH HECTPYKTYPHPOBAHHBIX U IJIOXO CTPYKTYPHPOBAHHBIX JAHHBIX HCHOJIB3YIOTCS
CJIEAYIOIINE IPUHIIMIIBL:

1. Hcnomp3oBaHME METOAOB MAIIMHHOTO O0Oy4deHHs. MammHHOe OOydeHHe I03BOJISET
aBTOMaTMUYECKU M3BJIEKAaTh 3HAHUS U3 JAHHBIX 0€3 HEOOXOAMMOCTH SBHOTO IPOTrPaMMHUPOBAHMS
npaBui. s 3TOro HCHOJNB3YIOTCS TaKWe METOABI, Kak KiaccuUKaIus, KilacTepu3anus,
perpeccus u 1p.

2. Ilpumenenue metonoB NLP. OO0paboTka eCTECTBEHHOTO S3bIKa MO3BOJISICT aHAJTU3UPOBATh U
IIOHUMAaTh TEKCT Ha €CTECTBEHHOM s3blke. [[JI1 3TOro NpUMEHSIOTCS METOIbl TOKEHHM3allUu,
CTEMMMHTA, JIEMMaTHU3allH, CHHTAKCUYECKOT0 aHaJnu3a u JIp.

3. Cospanne wMozeneil. Monenn MamMHHOTO OOy4eHHUS IO3BOJISIOT  aBTOMAaTHYECKH
KJIacCU(UIUPOBaTh, KJIACTEPU30BaTh U IPECKA3bIBaTh 3HAYEHUS HA OCHOBE JaHHbIX. OHU MOTYT
ObITb 00y4YeHbI Ha OOJIBIIMX 00BEMAX JIaHHBIX U alallTUPOBAHBI MI0/1 KOHKPETHBIE 3aJa4H.

4. Nnrterpanus ¢ apyruMu texHonorusimu. OOpaboTka HECTPYKTYPHPOBAHHBIX TAHHBIX YacTO
UHTETpUpYeTCs C JAPYIMMHU TEXHOJOTUSMH, TAKMMHU Kak 0a3bl JIaHHBIX, CUCTEMBl YIPaBJICHUS
npoekramu, CRM-cuctembl U T. 7., 4ToOBl 0oOecreuuTh 0oJiee MOJHYI0 U TOUYHYIO KapTHUHY
CUTYyaLlUH.

5. [locTosiHHOE OOHOBIIEHUE U YyayulleHre. MeToabl 00paboTKU HECTPYKTYPUPOBAHHBIX JAHHBIX
IIOCTOSIHHO Pa3BUBAIOTCS U COBEPLICHCTBYIOTCS. HOBBIE alropuTMbl M MOAXOIbI MO3BOJISIOT
YAYYIIUTh KAYECTBO U TOUHOCTh aHAJIN3A JaHHbIX.

6. Busyanuzauus pesynsraroB. Pe3ynbrarel 00paOOTKH JaHHBIX MOTYT OBITH NpEJCTaBICHBI B
BU/JIE TpaKOB, AMArpaMM, KapT U APYTUX BU3YAJIbHBIX SJIEMEHTOB, UTO 00JIerYaeT UX OHUMaHue
Y MHTEPIIPETALHUIO.

7. ObecrnieueHue Oe3omacHOCTH MAaHHBIX. lIpu 00paboTKe HECTPYKTYPHUPOBAaHHBIX JaHHBIX
HEOOXOIMMO  yAeIsATh BHHMaHHE BONpOcaM  O€30MaCHOCTH, 4YTOObI  NPENOTBPaTUTh
HECaHKI[MOHUPOBAHHBIA JOCTYI K KOHOUACHIIMAIEHOW HHPOPMAITUH.

8. T'mOkocte u Macmrabupyemoctb. Cuctembl 00pabOTKM HECTPYKTYPUPOBAHHBIX JTAHHBIX
JOJKHBI OBITh THOKMMH W MAacIITaOMpPyEeMBIMHU, UYTOOBI aJalnTUPOBAThCS K HM3MEHSIOIMIMMCS
TpebOBaHUSAM U 00bEMaM JaHHBIX.

9. ABroMaru3zanus NpOIEcCCOB. ABTOMaTH3alUs MPOLECCOB OOpaOOTKH JAaHHBIX IO3BOJSET
YCKOPHUTH U YIIPOCTUTH paboTy, a TAK’Ke CHU3UTh BEPOSATHOCThH OLIHOOK.

10. Onenka kadectBa. OLieHKa KauecTBa pe3yabTaToB 00pabOTKU JaHHBIX IIOMOTAET OMpPENEIUTh
3P PEKTUBHOCTH UCIIOIB3YEMBIX METO/IOB M aJITOPUTMOB.

HMupgekcanus TEKCTOB

Wupekcarus — 3To NpoLecc Co3IaHusI HHEKCa, KOTOPBIN MPECTaBIseT cOO0H CIHCOK TEPMHUHOB
U UX MECTOMNOJOKEHUN B TeKcTe. IHIEKChI NCIONB3YIOTCS 17151 OBICTPOro Morcka nHpopMaIuu B
60sbIINX 00BbEMAX TEKCTOBBIX JAHHBIX.

OcCHOBHBIE 3TaIlbl UHJEKCALIUN TEKCTOB:

* Tokennzanus. TekcT pa3dbuBaeTcs Ha OTJENIbHbIE CJI0BA WIH (Ppa3bl (TOKEHBI).

* CTeMMUHT WK JieMMaTu3anus. ToKkeHbl IPUBOJATCS K UX OCHOBHOM (hopMe (OCHOBE CIIOBa WM
JIeMMe).

* Vnanenue ctomn-cinoB. OTOpackIBalOTCS CI0BA, HE HECYIIHE CMBICIOBOM HArpy3ku (Hampumep,
«U», «@», KHO» U T.IL.).

* TlocTpoenne nHBepTUpOBaHHOTO HHAEKca. Co3naéres Tabnuia, B KOTOPOH KaXKAOMY CIIOBY MU
(dpa3e COOTBETCTBYET CIUCOK JJOKYMEHTOB, T/I€ OHU BCTPEUAIOTCSL.
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[Tocne MHAEKCAMU TEKCTHI MOKHO 3((EKTUBHO HCKATh MO KIIOYEBHIM CJOBaM, (hpaszam WM
TEeMaM.

59. N3noxuth ocHOBHBIE Ujen noaxona M. Menbiyka kK CEeMaHTUUECKOMY aHAJIU3Y.

OTaJOHHBIN OTBET

Uropp MeJdpuyk — BTO OZHMH U3 OCHOBaTeJjyey MOCKOBCKOM
CeMaHTHUEeCKOM IKOJEI U aBTOpP Teopuu «CMmeica < TexrcT». B paMkax
®TOM TeOpPUUH OH pa3paboTals MOZeJb SA3bIKa, KOTOpas OINCEIBAeT
IPOIleCC Iepexoza OT CMEICJIA K TEKCTY U 06paTHO.

OcnoBHble uaeu noaxona M. Menpuyka K CEeMaHTHUECKOMY aHAIIU3Y:

1. Pa3nenenue TMHIBUCTUYECKUX YPOBHEW. MenbuyK MpeIokKII pa3faenuTh S3bIK HA HECKOJIBKO
YPOBHEW: CEMAaHTHUYECKHH, CHHTAKCHUECKUH, MOP(HOIOTHUYECKUH M (HOHOIOTUYECKHHA. ITO
MO3BOJIMJIO OoJiee JETalbHO M3YYUTh KaKIbli YPOBEHb U BBIIBUTH 3aKOHOMEPHOCTH HX
B3aUMOJICHCTBUS.

2. Cemantuyeckuii aHanu3. CeMaHTHYECKUH YPOBEHb SIBIIETCA LEHTPajdbHbIM B Teopuu M.
Menpayka. OH BKIIFOYaeT B ceOs ONMMCaHWe 3HAYCHHM CIIOB, ¢pa3 W npemioxenuid. s atoro
UCIIOJIb3YIOTCSI CEMAaHTHUYECKUE IPUMUTUBBI — DJJIEMEHTApHbIE 3HAYCHMsI, KOTOPBIE HE MOTYT
OBITH Pa3JIOKEHBI HAa OOJIee IPOCTHIE COCTABIISIOIINE.

3. CuHrakcuc U ceMaHTUKa. CUHTaKCUYECKUI YPOBEHB OINUCBHIBAECT CTPYKTYPY IPEUIOKEHNUS, a
CEMaHTHUYEeCKUl — ero cmbica. M. Menpuyk cuuTai, 4yTo 3TH [Ba YPOBHS TECHO CBS3aHbI U
JOJDKHBI pPacCMaTpUBaTbCsl BMECTE.

4. Jlexcuueckue ¢yHkuM. Jlekcuueckne (QyHKIUU CBSI3BIBAIOT CJIOBa C UX 3HaYeHHsIMH. OHU
MIO3BOJIAIOT ONMCATh OTHOLIEHUS MEXAY CIOBAMM M ONPENENIUTh UX POJb B MPEIJIOKEHUH.
Hanpumep, nexkcuueckas ¢yHkuuss Magn oOIleHMBAeT CTENEHb MPOSABIEHUS IPHU3HAKA,
BBIPAKEHHOTO IIPUJIAraTeNIbHbIM.

5. ®opmanuzanus ceManTuku. M. Menpuyk ctpeMuics GpopMaan3oBaTh CEMAHTUKY A3bIKA, YTOOBI
crenarh e€ 6osiee TOUHOM U npeickazyeMoi. i1t 3TOro OH HCHOIb30Bal MAaTEMATHUECKHUE METO/IbI
Y JIOTUYECKHE (POPMYJIBI.

6. YuuBepcanbHoCTh monaxona. Ilonxon WM. Mensuyka MoXeT ObITh NPUMEHEH K Pa3JIMYHBIM
SI3bIKaM ¥ TIO3BOJISIET IPOBOJIUTH CPABHUTEIIBHBIN AHAIN3 UX CEMAHTUYECKUX CTPYKTYP.

7. CnoxHocTb peanuzannu. OnHako noaxon M. Menpayka SBISETCS CI0KHBIM IS peaanu3aluu 1
TpeOyeT IIyOOKMX 3HaHWM B OOJIaCTH JMHTBUCTUKUM U MareMmaTtuku. Kpome Toro, HekoTopble
ACMEKThl TEOPUH OCTAIOTCS CIIOPHBIMU U TPEOYIOT JalbHENUIIETr0 UCCIeI0BaHMSI.

HO}IXO}I . MGHI)'-IYKa OKa3sajl 3HAYUTCIJIbHOC BJIMAHHUEC HA PAa3BUTUC CEMAHTHUYCCKOIO aHalin3a U
MpoaO0JIKACT OCTABATLCA AKTYaJIbHBIM B COBPCMCHHBIX UCCIICAOBAHUAX.

60.  dopmanbHbIe METOABI aTPUOYIIMH TEKCTOB.

OTaNoOHHBINA OTBET
dopmanbHble METONIBI aTpUOyIIMM TEKCTOB — 9STO METONbI, OCHOBAaHHBIE Ha AaHAIIU3E
CTaTUCTUYECKUX XapaKTEPUCTUK TEKCTa, TAKMX KaK YAaCTOTHOCTb CJIOB, JUIMHA MPEIJIOKEHUH,
CTPYKTypa ab3ameB W T. 1. DOTH METOIbl HCIIONB3YIOTCS [JISl OMNpPEAENICHUs aBTOPCTBA WM
HCTOYHHKA TEKCTA.

CDOpMaJII:HBIG METOJbI BKJIIFOUYAIOT B cebs PA3JINYHBIC TOAXOAbI U aJITOPUTMbBI, KOTOPBIC ITO3BOJIAKOT

aHAJIM3UPOBaTh TEKCT M M3BJIEKAaTh M3 HEro MHGOPMALMIO O €ro aBTOpe WM HCTOYHUKE.
HexkoTopsie U3 3TUX METOOB:
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* JacTOTHBIN aHaIM3. DTOT METO/ OCHOBAH Ha MOACYETE YaCTOThI MCIOIB30BaHUS OMPEIEIEHHBIX
CJIOB WK pa3 B TeKCTe. YaCTOTHBIC XapaKTEPUCTHKU MOTYT OBITh UCTIOIH30BAHBI JIJIsI CPABHEHHS
TEKCTOB M ONPEJEIICHUS UX CXOJICTBA.

* CTeMMHUHT U JIeMMAaTU3alus. T METOBI MTO3BOJISIOT MPUBECTHU CJIOBA K UX OCHOBHOU (hopme
(Hanmpumep, «Oery», «0e)uT» U «Oekarby OyayT MpeoOpa3oBaHbl B «OEKATh»). DTO MO3BOJISET
0oJiee TOYHO CPAaBHUBATH TEKCTHI U OMPEIEIATH UX CXOJACTBO.

* CuHTaKCHMYeCKUH aHaiu3. MeTol OCHOBaH HAa M3YYCHHH CTPYKTYPHI MPEMJIOKCHHH U CBS3EH
MeXy ciioBaMu. CHHTaKCHYECKHE OCOOCHHOCTH MOTYT UCIIOJIb30BAThCs ISl OTIPEIEIICHUS CTHIIS
aBTOpa UM UCTOYHUKA.

* CeMaHTHYeCKHH aHanmu3. MeToA H3ydaeT CMBICI TEKCTa M €ro CEMAaHTHYECKHE CBS3H.
CemaHTHYeCKHE OCOOEHHOCTH MOTYT IIOMOYb OINPEAETUTh TEMAaTHUKy TEKCTa U €T0 KOHTEKCT.

* CrarucTU4ecKkre MeTobl. MeTO/Ibl UCTIONB3YIOT CTAaTUCTHYECKUE MOJICIH JUIsl aHAJIN3a TeKCTa
U OIPEJICNICHUs ero XapakTepucTuk. CTaTUCTUYECKUE MOJIETH MOTYT BKIIIOUATh B C€0s MAIIMHHOE
o0ydeHue 1 HEHPOHHBIE CETH.

OTU METOIbl MOTYT IPUMEHSTHCS KaK 110 OT/AEIbHOCTHU, TAK U B KOMOMHALIUHU APYT ¢ ApyroM. OHu
IIMPOKO HCHOJB3YIOTCS B PA3IMYHBIX OOJACTAX, BKIJIIOYAs KPUMMHAIMCTHUKY, JIUTEPATYPHYIO
KPUTHUKY U Hay4yHble nccienoBanus. OHako GpopMaabHble METObl HMEIOT CBOM OFPaHUYECHHUS, U
pe3ynbTaTthl MOTYT OBITh HE BCerja TOUHbIMU. 1103TOMY BaKHO Y4YMTBHIBaTh KOHTEKCT U LEJb
HCCIIE0BAHNS IIPU UCIIOIB30BAaHUU ITUX METO/OB.

I[JI)I IIOBBIIICHWSA TOYHOCTH anI/I6y1H/II/I TCKCTAa MOXHO HCIIOJIB30BaTh KOM6I/IHaHI/IIO HCCKOJIBKUX
MCTOOOB. HaanMep, MOKHO O6’b€I[I/IHI/ITB YaCTOTHBIM aHAJIN3 ¢ CUHTAKCUYECKUM aHaJIM30M MU
CEMaHTHYCCKMM aHaIH30M. TakKe MOXKHO HCIIOJb30BaTh MAIIMHHOC O6y‘-I€HI/Ie JJI1 CO3daHuA
Moneneﬁ, KOTOPBIC YUHUTBIBAIOT PA3JIMYHBIC ACIICKThI TCKCTA IIPH OIIPCACICHHUHN aBTOPCTBA.

B nenoMm, dopmanbHble METOABI aTpUOYIIMHM TEKCTOB SIBISFOTCSI MOIIHBIM WHCTPYMEHTOM JJIS
aHaJM3a U MOHUMaHMs TeKCTOB. OHM MO3BOJISIIOT UCCIIEI0BATENSIM MOIYYUTh MPEACTABIEHUE O
CTHJIE aBTOpa, TeM€ TEKCTa W JPYTUX XapaKTEPUCTUKAX, KOTOPbIE MOTYT OBbITh MOJE3HBI IS
Pa3IMYHBIX LETEH.

61. ChopMynupoBaTh NPUHIUIBI TTOCTPOSHUS CUCTEM MPEACTABICHHS 3HAHUN IS
KOMITBIOTEPHOI 00paboTKH.

OTaJOHHBIN OTBET
[IpuHIMIIBI TOCTPOEHMSI CUCTEM MPEACTABICHUS 3HAaHUH /1J11 KOMIIBIOTEPHON 00paboTKH

Cucremsl npencrasienus 3Hanuil (CI13) — 3T0 KOMIBIOTEPHBIE CUCTEMBI, KOTOPBIE TTO3BOJISIFOT
XpaHUTh U 00pabaThIBaTh 3HAHUS B ONpeAeNEHHOM npeaMeTHON o0nacTi. OHU UCTIONB3YIOTCS TS
penieHusl 3aJad UCKYCCTBEHHOI'O HMHTEIUIEKTAa, TaKMX KAK TMOHMMAHHWE €CTECTBEHHOIO S3bIKa,
MalMHHOE 00y4eHHe, IKCIIEPTHBIE CUCTEMBI U T. 1.

OcHoBzble npuHLUIEI TocTpoenus CII3:

1. ®opmanuzarus 3HaHU. 3HaHUS JOKHBI ObITH MPEACTABIEHBI B (JOPMAILHOM BHUJIE, KOTOPBIH
MOXeT ObITh 00paboTaH KOMIBIOTEPOM. J[IsI 3TOr0 HMCHONB3YIOTCS pPAa3IMYHbIE MOJIETH
MIpeJICTAaBICHUS] 3HaHUH, TaKUe KaK JIOTHYECKUe, MPOAYKINOHHbIE, (peiiMOBbIE, CEMaHTHUECKHE
CEeTH U JIp.

2. HenpotnBOpeunBOCThb. 3HaHMS HE JOJDKHBI COAEPKAaTh IMPOTHUBOPEYHUM, KOTOpPBIE MOTYT
NIPUBECTH K HENPaBWIBHBIM BbIBOAaM. Jlisi oOecrieyeHuss HEMPOTUBOPEUUBOCTH HCHOIB3YIOTCS
METO/Ibl JIOTMYECKOT0 BBIBOJIA, TAKUE KAK JIEAYKIMS, HHAYKIUSA U a0TyKIIHs.

3. [HomHora. Cuctema J0KHA COAepHKaTh BCE HEOOXOAUMBIE 3HAHUS ISl PEIICHUS TOCTABICHHOM
3amaun. [TonHOTa 3aBUCUT OT 1ieJIed U 3a1a4 CUCTEMBI, @ TAKXKE OT JOCTYIHBIX PECYPCOB.
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4. AXTyaJIbHOCTb. 3HaHMSI JOJHKHBI COOTBETCTBOBATH TEKYIIIEMY COCTOSTHUIO ITPEIMETHON 00J1acTH
U HE YycTapeBaTb CO BpeMEHeM. AKTYyaJlbHOCTh OOecreunBaeTcsi MyTéM OOHOBICHHUS U
MIOTIOJTHEHHSI CUCTEMbI HOBBIMH 3HAHUSIMHU.

5. JocrymHocth. CucTema A0JKHA ObITh TOCTYITHA JUTSI TI0JIb30BaTeNeH, KOTOPBIE XOTST IMOIYYUTh
J0CTyM K e€ 3HaHusAM. JloCTYImHOCTh 00eCrieyrBaeTCsl ¢ IIOMOIIBEO HHTEP(EHCOB MOTB30BATEIS,
KOTOpPBIE TIO3BOJISIOT 33/1aBaTh BOMIPOCHI U MOJTY4aTh OTBETHI HA €CTECTBEHHOM SI3BIKE.

6. DddexruBHOCTh. CHCTEeMa HOKHA paboTarh OBICTPO W 3PPEKTUBHO, YTOOBI MOITH30BATEIIH
MOIJIM TIONTy4YaTh Pe3yibTaTbl B pealbHOM BpeMeHH. D((PEKTUBHOCTh IOCTHUTACTCS 3a CUET
ONITUMH3AIMH AITOPUTMOB 00paOOTKH 3HAHHUH U MCIIOJIb30BAHMUS TTAPAIIICIIbHBIX BHIYACICHUH.

7. I'mbkocTh. CucteMa J0JDKHA JIETKO aalTHPOBATHCS K M3MEHEHUSIM B MIPEIMETHOM 00JIacTH U
TpeOOBaHUsAM TMONIb30Bareneld. [MOKoCTh obOecreunBaeTcss 3a CUET MOIYJIBHOW CTPYKTYPHI
CHCTEMBI ¥ BOBMOYKHOCTH J100aBJICHUSI HOBBIX MOJYJICH.

8. Unrerpanus. Cucrema J0JDKHA UHTETPUPOBATHCS C IPYTUMHU CUCTEMaMHU U TEXHOJIOTHUSIMH,
TaKUMHU Kak 0a3bl JIaHHBIX, HHTEPHET, MOOMIIbHBIE YCTPOHCTBA U T. 1. MHTErpamus mo3Boiser
pacmupuTh PYHKIIMOHAILHOCTD CUCTEMBI U MIOBBICUTH €€ d3PPEKTUBHOCTD.

9. besonacHoctp. Cucrema [O/DKHa  oOeCHeYMBATh  3allUTy CBOMX 3HAaHUH  OT
HECAHKI[MOHUPOBAHHOIO JIOCTYAa W W3MEHEHHs. be30macHOCTh JOCTHraeTcsi ¢ IOMOIIBIO
mudpoBaHusl TaHHBIX, AayTEHTHU()UKAMU [OJB30BATENIEd M JAPYIMX METOJOB  3aIlUTHI
nHpopMaIUu.

10. OtkpsiTocTh. CHCTeMa AOHKHA TPEIOCTABIATH BO3MOXKHOCTH JIPYTUM pa3paboTuyMKam
CO3/1aBaTh CBOU COOCTBCHHBIC MOIYIM W TPHUIOKEHUS Ha OCHOBe e€ 3HaHWid. OTKPBITOCThH
CIIOCOOCTBYET Pa3BUTHIO COOOIIECTBA Pa3pabOTUNKOB ¥ IMOBBIIICHUIO KAY€CTBA CUCTEMBI.

OTU TPUHIMUIBI ABIAIOTCS oO0mmmu st Bcex CII3, HO mx peanuzanusi MOXKET pa3iudarbcsi B
3aBHCHMOCTHU OT KOHKPETHOM Mojenu u 3aaauu. Hanpumep, 15 TOTHYECKUX MozeNieii OCHOBHOE
BHUMaHHUE yaensercss (opMaiu3alii 3HAHUK U 00eCIEeYeHUI0 HEMpPOTHBOPEUYMBOCTH, a IS
(bpeiiMOBBIX MOJIeNel — CTPYKTYPUPOBAHUIO 3HAHUN U OPTaHU3AlUU JOCTYTa K HAM.

5 Cpe)ICTBa OHCHKHU HHIAUKATOPOB NOCTUKCHUSA KOMIIeTeHIMii

Tabmuma 4
C €¢/ICTBA OICHKU HHIUKATOPOB JOCTHKCHU S KOMHeTeHHI/Iﬁ
Koabl koMmnerenuui NnaukaTopbl KoMIeTeH UM CpencrBa oueHku (6 cooms. ¢ Tabnuyamu 5, 7)
(6 cooms. ¢ Tabnuyeu 1)
VK-1 NA.VK-1.1. Omnpoc, JIUCHYT, MPaKTUIECKOE 3a/laHue,
N YK-1.2. KOHTPOJIEHOE 3aJlaHne, MMChbMEeHHas paboTa (3cce)
NA.YK-1.3.
N YK-14.
TIK-3 MJI.ITK-3.1. Omnpoc, JIACIIYT, MpaKkTUYeCcKoe 3a7laHueE,
N.IIK-3.2. KOHTPOJIbHOE 33/IaHne, TMChbMEeHHAsI paboTa (3cce)
N.I1K-3.3.
N.IIK-3.4.
N.IIK-3.5.
NJLIIK-3.6.
Tab6muma 5
Onucanmne CPEACTB ONCHKHU MHAUKATOPOB TO0CTHKCHUSA KOMHeTeHHHﬁ
Cpencrea OLeHKH Pexomen10BaHHBII IIAH BBINIOJTHEHHS Pa0OThI
(6 cooms. ¢
Tabauyamu 5, 7)
Omnpoc MarucTpaHTt B X0/i¢ TIOATOTOBKH W yYacTHS B ONPOCE MOKA3bIBACT HAIWYHE IMPAKTHICCKOH
0a3bl 3HAHUH B paMKaX TACIUTUTHHBI, HEOOXOIUMOMN JIJISl BRITIOJHEHUS CIIEIYIONINX NeHCTBUN
B 00sacTH MpodecCHOHATLHON IS TENHHOCTH
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CpeacTBa olleHKH
(6 cooms. ¢
Tabruyamu 5, 7)

PexomeH10BaHHBII IVIAH BBINOJTHEHHUS Pa0OThI

— aHaNM3HUPYET MPOOJICMHYIO CUTYAIIHIO, OTIPECIIACT MPOOEIbl B MHPOPMAIIUH, OLICHHBATh
HAIEKHOCTh UCTOYHHKOB WH(POPMALIUH, pa3padaThiBacT CTPATETHIO PEIICHUS MPOOIEMHON
CUTYyalluld HAa OCHOBE CHUCTEMHOIO M MEXIUCIUIUIMHAPHOTO IMOAXOJIOB, CTPOUT CLEHApUU
peanu3alyy CTpaTeruu, ONpeessisi BO3MOXHbIE PUCKH U Mpeajiaras MyTH UX YCTpaHEeHHUs,
— TPHUMEHSET COBPEMEHHBIE METOIBI, MOWCKa, O0O0pabOTKH, aHANW3a W HCIOJIH30BAHUS
nHPOPMALINHU B paMKaX IPOBEICHUS HAyTHO-UCCIIEIOBATEIbCKIX U OPraHN3aIIOHHBIX paboT
B 00JIaCTH MY3€HHBIX UCCIICIOBAaHNHA M KYPATOPCKUX CTPATETHA.

Hucnoyt

MarucTpaHt B X0/i¢ TIOJTOTOBKH M YJaCTHsI B AUCITyTE MOKA3bIBaeT HAMMYNE MPAKTHICCKOH
0a3bl 3HaHUI B paMKax JUCHUTUINHBI, HEOOXOAUMOH IS BHITTOJIHEHHUS CIIEIYIONINX eHCTBHI
B 00acTH Mpo¢heCCHOHATBHON e TETFHOCTH

— aHaNM3HUPYET MPOOJIEMHYIO CUTYAIUIO, OTIPEIEIISCT MPOOEIhl B MHPOPMAIIUH, OLICHIBATh
HAIEKHOCTh UCTOYHHKOB MH(pOPMAIIUH, pa3padaThiBacT CTPATCTHUIO PEIICHUS MPOOIeMHOM
CUTyallud Ha OCHOBE CHUCTEMHOTO W MEXIUCIUIUIMHAPHOTO IMOAXOJIOB, CTPOUT CIEHApUU
peanu3aiyy CTpaTeruu, ONpeIeNsisi BO3MOXKHBIC PUCKH U Mpeajiaras MyTH UX YCTpaHEHUs;
— TMPHUMEHSET COBPEMEHHBIC METObBI, IOMUCKA, O0OpaOOTKH, aHANIW3a M HCIOJh30BAHUS
uH(pOPMAIIUHU B paMKaX MPOBECHUS HAyYHO-UCCIICI0BATEIbCKUX U OPraHU3AI[OHHBIX pa0OT
B 00JIJaCTH MY3E€HHBIX UCCIICIOBAHNHA M KYPATOPCKUX CTPATETHA.

IIpaktuueckoe
3aJjaHue

MarucTtpat B XOA€¢ HOATOTOBKM M BBIINOJTHEHHUS NPAKTHYECKOIO 3aJaHUs MOKa3bIBAET
HalMYhe MpaKkTHYeCKOW O0a3bl 3HAaHWH B paMKax JUCHUIUIMHBL, HEOOXOIUMOW I
BBINTOJTHEHHS CJICTYIONINX NEHCTBHI B 00J1aCTH IPOGeCCHOHATBHON AEATETbHOCTH:

— aHaJIM3HUpYeT NPOOJIEMHYIO CUTYaLUIO, OIIPEAEIAeT NpoOesl B MH(GOPMAINH, OLIEHHBATH
HaJ&KHOCTh NCTOYHUKOB MH(pOPMAINH, pa3pabaThIBAE€T CTPATETHIO PEUICHUs MPpoOIeMHOM
CUTyallll Ha OCHOBE CHCTEMHOIO M MEXIUCLHUIUIMHAPHOTO MOIXOAOB, CTPOHUT CLCHAPHH
peanu3anyy CTpaTeruy, ONpeesisst BO3MOXKHBIE PUCKU U IIpejiaras yTH UX YCTPaHEHUs,
— MPUMEHSET COBPEMEHHBIE METOJbl, IOMCKa, 00pabOTKH, aHalM3a M HCIOJIb30BaHUS
nHpopManuy B paMKax MpOBEJCHUS HAyYHO-HCCIIEI0BATENILCKIX M OPraHU3allMOHHBIX paboT
B 00JIaCTH My3€HHBIX HCCIIEI0BAHUI U KYPATOPCKUX CTPATETHH.

KontpomnbHoe
3aJjaHue

MarucTtpaHT B XOA€ NOATIOTOBKM U BBINOJIHEHHUS KOHTPOJIBHOTO 3aJaHUsl IIOKAa3bIBACT
HIMYME MPAaKTHYecKOil Oa3bl 3HAHMH B paMKax IUCIMIUIMHBL, HEOOXOAMMOW Iis
BBINTOJTHEHHS CJICYIONINX NEHCTBHI B 00J1acTH TPOeCCHOHATIBHON AeATETbHOCTH:

— aHaJIM3HUpYeT NPOOJIEMHYIO CUTYaLNIO, OIIPEAeIsIeT NpoOessl B MH(GOPMAINH, OLIEHHBATD
HaJI&KHOCTh MCTOYHMKOB MH(pOPMAINH, pa3pabaThIBae€T CTPATETHIO PEUICHUs MpoOIeMHO
CUTyallll Ha OCHOBE CHCTEMHOIO M MEXIUCHUIUIMHAPHOTO MOIXOAO0B, CTPOHUT CLEHAPHU
peanu3alyy CTpaTeruy, ONpeelisis BO3MOXKHbIE PUCKH U Mpeiaras IyTH UX YCTPAaHEHHS
— MPUMEHSET COBPEMEHHBIE METOJbl, IIOMCKa, 00paOOTKHM, aHalM3a M HCIIOJIL30BAHUS
nHpopMannK B paMKax NpOBEJCHUS HAyYHO-HCCIIEI0BATENILCKIX M OPraHU3allMOHHBIX paboT
B 00JIaCTH My3€HHBIX HCCIIEI0BAHUI U KYPATOPCKUX CTPATETHH.

[TucemenHast
pabota (acce)

MaructpaHT B XOjie TOJATOTOBKM W HANHUCAHHS MUCbMEHHOW paboThl (3cce), MOKa3bIBaeT
HIMYME MPAaKTHYecKOil Oa3bl 3HAHMH B paMKax IUCIMIUIMHBL, HEOOXOAMMOW Iis
BBITOJIHEHHSI CJICIYIONINX ACHCTBHIA B 00JIACTH POPECCUOHATBHON NESITEIBHOCTHU

— aHAIM3UPYET MPOOJIEMHYIO CHUTYAIINIO, ONPeIeNsieT MpoOesl B MH(POpMAIIH, OIICHUBATh
HAIEKHOCTh UCTOYHHKOB WH(POPMALIUH, pa3padaTbiBaeT CTPATETHIO PEHICHUS IPOOIEMHON
CHUTyallul Ha OCHOBE CHCTEMHOTO0 M MEXAUCIUIUIMHAPHOIO MOJIXO0JI0B, CTPOUT CLIEHAPHH
peanu3anyu CTpaTeruu, ONpeIessas BO3MOKHBIE PUCKU U IIpeAJiaras yTH UX yCTpaHEHUs;
— TMPHUMEHSET COBPEMEHHBIC METOJbBI, TIOMCKA, OOpabOTKH, aHANIHW3a M HCIOJIh30BAHUS
HH(POPMAIIUHU B paMKaX MMPOBEJICHUS HAyYHO-UCCIICIOBATEIbCKIX U OPraHU3aIIOHHBIX pa0bOT
B 00J1aCTH MY3€HHBIX MCCIICIOBAHUN M KYPATOPCKUX CTPATETHH.
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