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1. HaumMeHoBanue QUCIUIIINHBI

«CeMaHTHYECKHE TEXHOJIOTHI.

2. IlepevyeHb NMJIaHHPYEeMbIX Pe3yJbTATOB OCBOEHHS 00pa30BaTebHON MPOrPaMMbI

(mepeyeHb KOMIETEHIMA) ¢

IVIAHUPYEMBIX PE3yJabTaToOB oﬁyquI/m o IMCIOMIIJIMHE

YKazaHueM HWHIAHNKATOPOB HX JOCTHXKCHHUA H

Kon HaumeHoBaHue HNuaukaropsbl Pe3yabrarnl 00yueHusi (yMeHUst
KOMIIET KOMIIeTeHI[UH AOCTHKEHUS U 3HAHWs), COOTHECEHHbIE C
eHIIUH KOMIIeTeHI[UH HHIMKATOPAMH JAOCTUKEHU S

KOMIIETeHIIH U
IIKII-6 | CnocoOHOCTH Hcnonp3yer 3HaHUs | 3HATH: METOIBI
pa3pabarbIBaTh, COBPEMEHHBIX  METOJIOB | MHTEIJIEKTYaJIbHOTO aHajamn3a
pealln30BbIBATh U MHTEJJIEKTYaIbHOTO TEKCTOBOM uHdopmanuu c
MIPUMEHSATHh METO/IbI aHajgn3a JaHHBIX (B TOM | MOMOIIbIO CEMaHTHYECKHUX
MHTEJIEKTYaIbHOTO qrucIe, OOJBIINUX | TEXHOJIOTHA.
aHaIM3a JaHHBIX U JIAHHBIX) U CMOCOOBI MX | YMeTh. pelIaTh IPaKTUYECKHE
MalIMHHOTO O0yUeHUs i1 | IPOrpaMMHOM 3a/1a4u c MTOMOIIBIO
ABTOMATHU3AIMH PEIICHUST | peallhu3aluu CEMaHTUYECKUX TEXHOJOTUM.
HECTPYKTYpUPOBAHHBIX U
c1abOCTPYKTYpUpPOBaHHBIX | OCYyIIECTBIIIET  TOKMCK, | 3HATH: IMOJXO/bI K COOpPY JaHHBIX
3a/1a4 SKOHOMHYECKHUX coop, aHaIn3 uj|c HCII0JIb30BAaHUEM
MpeAMETHBIX 00J1acTen WHTEPIPETAHNIO JAHHBIX | CEMAHTUUYECKUX TEXHOJIOTHIA.
SKOHOMHUYECKHUX Ymern: HCIIOJIb30BaTh
MPEAMETHBIX 00JIacTel C | CEMAaHTHUUECKHE TEXHOJOTHHU ISt
MPUMEHEHHEM METOJ0B | cOopa JaHHBIX
HCKYCCTBEHHOTO
MHTEJUIEKTa u
MaIIMHHOTO 00yUY€eHus
Bnaneer coBpemeHHbIMU | 3HATH: MHCTPYMEHTAJIbHbIE
WHCTPYMEHTapueM METO/IbI CEMaHTUYECKHUX
HCKYCCTBEHHOTO TEXHOJIOTHH, TOAXOA[IIne IS
WHTEJUICKTA u ero | MHTErpalud B (hrHaHCOBO-
HCIIOJIb30BaHUEM npu | skoHomuueckue UT-cucremsl.
pa3paboTKe U pa3BUTUHU | YMeTh: MIPUMEHSATH
CYILIECTBYIOIINX MHCTPYMEHTAIIbHbIE METO/IbI
(hrHaHCOBO- CEMaHTHUYECKHUX TEXHOJIOTHH,
HKOHOMHUYECKHUX NOAXOMASIINE JUIsl UHTETpaluu B
MH(OPMaLMOHHBIX ¢unancoBo-skoHoMuyeckue WT-
CHUCTEM CHUCTEMBI.




3. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeIbHOH MPOrpaMMbl

I[I/ICHI/IHJIHHEI «CeMaHTUYECKHE TEXHOJIOTMH» OTHOCHTCS K I_[I/IKJIy HpO(l)I/IJ'IH

(anexTHBHBIN) 10 HanpaieHuto nmoArotoBku 09.03.03 — Ilpuxnannas nadopmaruka, OI1

«[Ipuknaanpie THPOPMAIIMOHHBIE CUCTEMBI B SKOHOMUKE U (PUHAHCAX .

4. Oobem AUCHUIIIMHBI (MOI[yJIﬂ) B 3a9Y€THbLIX ¢AMHUIIAX H B AKAJCMHUYCCKHUX Yacax €

BblJeJIeHHMeM 00beMa ayAUTOPHOM (JIEKI[UH, CEMHUHAPBI) U CAMOCTOSATEIbHOH padoThI

00yYaroImuxcs

o4yHas popma 00y4eHHS

Bup y4yeOHoi#i padoThl M0 AMCHMILINHE Bcero Cemectp 7
(B 3/e 1 yacax) (B yacax)
O01masi TPy10eMKOCTb TUCIHIIHHBI 3/108 108
Konmaxmmuas paboma — 50 50
AyoumopHnuie 3anamus
Jlexyuu 16 16
Cemunapul, npaxmuyeckue 3aHsamus 34 34
Camocmoamenvnaa paboma 58 58

Bua Tekyuiero KOHTposIst

KOHTpOJbHasi paboTa

KOHTpOJIbHAs paboTa

Bua npomexxyTouHoOl arrecrauuu

3a4CT

3a4CT

04HO-3204Has opma 00yUeHUs

Buj yueOHoii paGoThl 10 AUCHUIINHE Bcero Cemectp 8
(B 3/e M yacax) (B yacax)
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3/108 108
Konmaxkmuas paboma — 34 34
Ayoumopnoie 3anamus
Jlexyuu 16 16
Cemunapvl, npaxmuyeckue 3aHsamus 18 18
Camocmoamenvhas paboma 74 74

Bua tekyiero KoHTposist

KOHTpOJIbHast paboTa

KOHTpOJIbHAs paboTa

By npomeKyTo4HON aTTecTaluy

3a4€T

3a4€T




3a04Hasi GopMma 00yueHusi, UHCTUTYT OTKPBITOr0 00pa30BaHUA

Buj yueOHoil padoThl 10 AMCHMILIMHE Bcero CemecTp 8

(B 3/e m yacax) (B yacax)
OO01mas TPy10€eMKOCTh THCIHUTLIHHBI 3/108 108
Konmakmmnasa paboma — 10 10
Ayoumopnuie 3anamus
Jlexyuu 2 2
Cemunapul, npakmuyeckue 3aHsImusl 8 8
Camocmosmenvnas paboma 98 98
Buj Texyiiero KOHTpoJist KOHTPOJIbHAS paboTa KOHTpOJIbHasI paboTa
Bua npomMexyTo4HOM aTTecTaluu 3a4eT 3a4eT

5. Copaep:xxaHue IMCUMILUIMHBI, CTPYKTYPHMPOBaHHOEe MO0 TemMaM (pa3aesiam)
AUCUMILIMHBI C YKa3aHHEM HX 00beMOB (B aKaJeMHYEeCKHMX 4acax) U BUIOB YUYeOHbIX
3aHATHI

5.1. Conep:xkanue TUCHUNIHHBI

Tema 1. I'pa¢dbl 3HaAHMH, CEMAHTHYECKHE TEXHOJIOTUH

['padbl 3HaHMI. Monenu NaHHBIX, UCHOIb3yEeMblE AJIs MIPEICTaBICHUS HHPOPMAIIH
U CTPYKTYPUPOBAaHHBIX 3HaHWMU. [IpenacraBieHre CIOXKHBIX B3aUMOCBSI3EH MEXKIY
JAHHBIMM, CBSI3€M CyIIHOCTEH, aTpuOyToB W OTHOWEHUH. CeMaHTHYECKHE CETH.
dopmanuzanus ¢ moMoIso rpados 3HaHUH. [loHATHE OHTONIOTUM TIPH CO3/IaHUU TpadoB
3HaHui. Hcnonp3oBaHue TpadoB 3HAHUM U OHTOJIOTMHM B 00pabOTKE TEKCTOB Ha
€CTECTBEHHOM $I3bIKE U IIPUIIOKEHUAX UCKYCCTBEHHOTO UHTEIIJIEKTA.

Texnonornu Semantic Web. Benenne B Semantic Web, TEeXHOJIOTHYECKUH CTEK
Semantic Web. CtpykTrypupoBaHue naHHbIX ¢ noMouisio RDF, BeITIOTHEHHE 3aIPOCOB K
Semantic Web ¢ momoisto SPARQL, ricnionib3oBaHue S36IKOB 3aMpocoB U npaBuii. O630p
apxutekTypsl Semantic Web, unrerpanuu RDF u cucteM, OCHOBaHHBIX Ha MpaBuiax,
0030p SA3bIKOB OHTOJIOTHI U YyIIPaBICHUE OHTOJIOTHSIMHU.

Tema 2. OHTOJIOTMH, CBSI3aHHbIE JaHHbIE

[ToHsiTHE OHTOJIOTMH TIPH cOo3/1aHuu rpadoB 3HaHUH. Vcnonp30Banue rpadoB 3HAHUIMA
U OHTOJIOTMA B 00pabOTKE TEKCTOB Ha €CTECTBEHHOM Sf3bIKE M MPHIOKEHUAX
UCKyCCTBEHHOTro uHTesiekTa. [loctpoenne onTosoruii st Semantic Web, si3pik OWL.

[Toanepxka anropuTMoB QopMajbHBIX paccyxaeHuil B Semantic Web. Mcnonabs3oBanue
4



nyOJIMYHBIX OHTONOrMM, Takux kak Shema.org, FOAF wu ppyrux. [lpunmunsr wu
WHCTPYMEHTHI KOHCTPYHUPOBAHUS COOCTBEHHBIX OHTOJIOTHH.

Linked Data kak croco® coequHEHUs! pa3IMYHbIX UCTOYHUKOB JIAaHHBIX M3 Pa3HBIX
MECTOTIOJIOKECHHH C MOMOIIBIO TeXHOJIOTHH Semantic Web.

Texnonorus cBs3aHHbIX HaHHBIX (linked data) kak mojaxoj, OCHOBBIBAIOIIMIICS Ha
CTaHAAPTHBIX BEO-TEXHOJOTUSX, MPEIHA3HAYCHHBIN JJI1 pean3aluid TEXHOJIOTUYECKOTO
creka «Cemantudeckoro Bebay. [lenb cBSI3aHHBIX TaHHBIX — MPEICTABICHUE JTAHHBIX IS
pelIeHus 3ajlad aBTOMAaTU3alMK OOpabOTKH MAaHHBIX M OMMCAHMS CTPYKTYPhI JTaHHBIX
HEXEMW TIPOCTO pas3MeIIeHWe MaHHBIX B Bebe. OO0s3aTeTbHBIMU  COCTABIISIONAMU
TEXHOJIOTUU CBSI3HBIX JIAHHBIX SIBISIIOTCS TEXHOJIOTHH aIPECAIlUU U UCTIOJIB30BAHUE CXEMBI
JTaHHBIX. TeXHONOTUsl CBA3HBIX JAaHHBIX TIOMOTAET MPEJOCTABISATH JIaHHbIE B BUJE Tpada,
KOTOPBI MOXET OBITh JIETKO OOBEIWHEH C IPYTUMH HUCTOYHUKAMH NaHHBIX. OTKPBITHIC
OTMMCaHMs CXEM JaHHBIX Ha OCHOBE TexHosoruii Semantic Web, 3nakomctBO ¢ Schema.org.
[TocTpoenue oOmUX cxXeM JUIsl TAaHHBIX U UX UCTIOJIB30BaHKE JIJIsl OOBEAMHEHUS PAa3IMUHbIX
HMCTOYHUKOB JIaHHBIX Ha 0cHOBe TexHojoruit Linked Data.

Tema 3. KpynHble yHHBepcaibHbIe 0a3bl 3HAHUI

KpynHomaciiraOHbele yHuBepcaibHble 0a3bl 3HaHMM, keiicel Wikidata u DBPedia.
CpaBnenue Wikidata, DBPedia u Bukunenuu. Mcnonas3opanue Wikidata kak mcTouHHMKA
JTAaHHBIX.

S3bIk 3anmpocoB SPARQL, ucnons30BaHUE OTKPBITHIX SHATIOMHTOB JJI MOJy4YEHUS
uH(bOpMaIMU U3 KPYITHBIX YHUBEpCATbHbIX 0a3 3HaHui. OnTtonorus Wikidata.

Tema 4. ba3bl 3HaHMi

ba3el 3HaHWI Kak XpaHWIHWINA CTPYKTYPUPOBAHHBIX JaHHBIX, TO3BOJISIONINC
(¢ (PEeKTUBHO M3BIEKaTh W aHATU3UPOBATh (HaKThl MO JAaHHOMY MpeaMeTy. MarmmHo-
yuTaeMmble 0a3pl 3HaHWU. ba3bl 3HaHUM, MOCTPOEHHBIE HA TEXHOJOTUsIX Semantic Web.
CpaBHUTENBHBIN aHATU3 CYNMIECTBYIOMUX perieHuil. OpraHu3anus MaltmHOYUTaeMbIX 0a3
3HaHu. IlocTpoeHue 3ampocoB Kk 0a3ze 3HAHUN C HCIOJIB30BAHHEM S3bIKa 3aIPOCOB JIJIS

Semantic Web SPARQL. ITocTpoeHre KopropaTUBHBIX U OTPACIEBbIX 0a3 3HAaHUH.



Tema 5. BekTopHbIe npeacTaBieHus rpagos 3 HAHUHI

[TpuHIMIBI TIOCTpOCHHS ASMOeAIUHTOB. OMmOenmuHru ans rpadoB, node2vec.
DOMOeaauHry s rpadoB 3Hanuil. Tumnel rpadoBbix aMOeuHroB: OnnuHeiHbie (DistMult,
ComplEX), we Owmneiinsie (HOIE), reomerpudueckue: TpaHCIAIMOHHBIE 3MOCIIUHTH
(TransE, TransH), TpaHCISIIMOHHBIE C JIOMOTHUTEILHBIMU AMOEIIUHTaMU, POTAIIMOHHBIC
(RotatE), rimyookue smoenauaru (ConvE). ITpuMeps! HCIOIb30BaHUs YMOEIIUHIOB.
Tema 6. IlpaBuiia BbiBoAA U o0oramenue rpagoB 3HAHUH

BriBo1 Ha OCHOBE MpaBWJI 1 HA OCHOBE OHTOJIOTHH. [IpHHIIUIIBI BEIBOJIAa HA OCHOBE
npaBui, s3bIKM ommcaHus npaBwi. [IpaBuna BeiBoma B si3bikax OWL, RDF Schema.
[TpaBuna BeiBoga B SPARQL. Co3nanne HOBBIX (DaKTOB Ha OCHOBE BBIBOAA. BO3MOXXHOCTH
CO3/1aHMsI HOBBIX (DaKTOB Ha OCHOBE IMOEIJTUHTOB.
Tema 7. SI3bIK0BbI€ MOJI€JIM M CEMAHTUKA B €CTECTBEHHOM SI3bIKE

3agada MocTpoeHUs SA3BIKOBBIX Mozeneil. Pactipeaenenue N-rpaMM B €CTECTBEHHOM
sa3pike. MapkoBckue mporecchl. JuctpuOyTuBHAs TUnoTe3a. MaTpuiia COBMECTHOM
BcTpeyaemoctr, moaens |F-IDF. Temarndeckoe moxenupoBanue. Monxenu wWord2vec u
BERT. Mogenu GPT. CemanTHKa IOHATHHN B €CTECTBEHHOM S3BIKE U SI3LIKOBBIE MOJIEIIH.
Tema 8. ABTOMaTHYeCKOE U3BJICYECHHUE CEMAHTHUKH U3 TEKCTA HA €CTECTBEHHOM SI3bIKe

[Toctpoenne rpadoB 3HAHWA U AHAJOTUYHBIX KOHCTPYKIIMH Ha OCHOBE
aBTOMATHUYECKOTO aHaJIh3a TeKCTa. 3a/1aua BhISIBJICHUS MIMEHOBAHHBIX CYIITHOCTEH B TEKCTE.

3aiaya BbISIBJICHUS OTHOIIEHUH B TeKcTe. [locTpoeHrne HeCTpOrux ceMaHTUYECKHUX TpadoB.

5.2. Y4yeOHO-TEMATHYECKUM IJIAH

ouHast popma 00ydeHust

Ne HaunmenoBanue TpyroeMKocTh B yacax Dopmbl
n/m | TteMm (pa3nenoB) | Bcero *KonTakTHas padora - Camocrost TeKyLIero
AUCUMILINHBI AynuTopHasi padora TeJbHasA KOHTPOJIA
Ob6mas, | Jlekuuu | CemuHapsl, pabora yCIeBaeMOCTH
B T.4.. MIPaKTUYECKHE
3aHATHUSA
1. | I'padsl 3HaHUI, CamocrosTensH
CEMaHTUYECKUE 12 6 2 4 6 bIe pabOTHI.
TEXHOJIOTUU VYyacrtue B




2. OHTOJIOTHH, 14 6 2 4 8 pelieHnu 3a1a4y
CBSI3aHHBIE JIaHHBIE Ha

3. | Kpynnsie MPaKTUYECKUX
YHUBEpCaIbHBIC 14 6 2 4 8 3aHATHUSAX.
0a3bl 3HAHUI CobecenoBanust

4. | ba3wl 3HaHUM 14 6 2 4 8 10 IOMalIHUM

5. | Bexropnsie 3a/1aHUSIM.
MpEeACTABICHUS 14 6 2 4 8
rpadoB 3HAHUI

6. | [IpaBuiia BbIBOJA U CamocrosTensH
oborareHne 14 6 2 4 8 bIe paboOTBI.
rpadoB 3HAHUI Yuacrue B

7. SI3BIKOBBIC MOACIIN peUICHNH 3a1a4
U CEMaHTHUKAa B 14 8 5 6 6 Ha
€CTECTBEHHOM HPaKTUICCKUX
SI3BIKE 3aHATUAX.

8. | ABTromaTudeckoe CobecenoBanmus
W3BJICUCHHE 110 TOMAaIIHUM
CEMaHTHKH U3 12 6 9 4 5 3aZaHusAM.
TEKCTa Ha
€CTECTBEHHOM
SI3BIKE
B nenom no CornacHo
JTUCLUIIINHE yueOHOMY

108 50 16 34 58 IIaHy:
KOHTPOJIbHAS
pabora
Wroro B % 46 32 68 54
04YHO-3204Hasi popMa o0yueHUsI
Ne HaumeHnoBanue TpyroeMKocTh B yacax Dopmbl
n/m | Tem (pa3genoB) | Bcero *KontakTHas padora - CamocTtost TeKyliero
AUCHUTLTHHBI AyauTopHasi pa6oTa TeJbHasA KOHTPOJIS
O6mas, | Jlekuuu |  CemuHapsl, pabdora yCIeBaeMOCTH
B T.4.. MPAKTHYECKHE
3aHATHS

1. | I'padsl 3HaHwMid, CaMocCTOSITeNIbH
CEMaHTHUYECKHUE 12 4 2 2 8 bI¢ pabOTHI.
TEXHOJIOTHH Yyactue B

2. | OHToNOTHH, 14 4 9 2 10 perieHuu 3a1a4d
CBSI3aHHBIE JIAHHBIC Ha

3. | Kpynnsre MPaKTUYECKHUX
YHHUBEpCAJIbHbBIE 14 4 2 2 10 3aHSATHSIX.
0asnl 3HaHUI CobecenoBanus

4. | ba3pl 3HaHUH 14 4 2 2 10 0 IOMalTHUM

5. | BextopHbie 3a/1aHUSIM.
MpeACTaBICHUS 14 4 2 2 10

rpadoB 3HaHUN




6. [IpaBuna BbIBOAA U
oborarieHnue 14 4 2 2 10 CamocrosTensH
rpadoB 3HaHUHN bIe PabOTHI.
7. SI3BIKOBBIE MOJEIN VYyacTtue B
Y CEMaHTHKA B 14 5 9 4 8 pelIeHnH 3a1a9
€CTECTBEHHOM Ha
SI3BIKE MPAKTUIECKUX
8. | ABromaTudeckoe 3aHATHUSAX.
W3BJICUCHHE CobecenoBanust
CEMaHTHKH U3 12 4 9 9 8 10 JIOMaITHUM
TEKCTa Ha 3aJIaHUsIM.
€CTECTBEHHOM
SI3BIKE.
B 1iestom o CoryacHo
JTUCLUIIINHE yueOHOMY
108 34 16 18 74 IUIaHy:
KOHTPOJIbHAS
pabora
Wroro B % 31 47 53 69
3a0uHas ¢popma o0ydyenusi, UHCTUTYT OTKPBITOr0 00pa3oBaHUsA
Ne HaumenoBanue TpyroeMKoCTh B yacax ®opmbl
n/m | Tem (pa3nenoB) | Bcero *KonTakTHas padoTa - Camocrost TeKylero
AUCHUTLTAHBI AynuTopHasi pa6oTa TeJbHasA KOHTPOJIs
Ob6mas, | Jlekuuu | CemuHapsl, padora ycneBaeMoCTH
B T.4.. MIPAKTUICCKHE
3aHSTHS
1. | I'padsl 3Hauu, CaMocTosTenbpH
CEMaHTHYCCKHUE 14 2 1 1 12 bI¢ PabOTHL.
TCXHOJIOTUH VYyacrtue B
2. | OuTomnoruw, 13 1 0 1 12 pEIIeHNH 33129
CBSI3aHHBIC JIAHHBIC Ha
3. | Kpynnsie MPaKTUYECKUX
YHUBEpPCAITbHBIC 13 1 0 1 12 3aHATHSX.
0asbl 3HAHUI Co0OecenoBaHus
4, Ba3e1 3Hanwmit 13 1 0 1 12 10 JOMAIITHUM
5. | BekropHsie 3aaHUSM.
IIPEICTaBICHUS 13 1 0 1 12
rpadoB 3HaHUH
6. [IpaBuna BbIBOA U CaMocTosgTenLH
oborarienne 14 1 0 1 13 bIe pabOTHI.
rpadoB 3HaHUH VYyactue B
7. | SI3BIKOBBIC MOJIEIH peIIeHNH 3319
U CEMaHTHKA B Ha
€CTECTBCHHOM 14 2 1 1 12 MTPAKTUICCKIX
SI3BIKE 3aHSTHSIX.




8. | ABToMaTrnyeckoe CobecenoBanus
H3BJICUCHUE 10 JOMAITHUM
CEMaHTHKH U3 3a/IaHHSIM.
TEKCTa Ha
€CTECTBEHHOM 14 1 0 1 13
SI3BIKE.

B nemnom no Cormacuo
JUCLIUILIHHE yaeOHOMY
108 10 2 8 98 IUIaHy:
KOHTPOJIbHAS
pabota
Hroro B % 9 20 80 91

* 00be€M KOHTAKTHOW pabOTHl B OYHO-320YHOI/3209HOM (hopMax 0OydeHUsS U WHIAMBHIYaTbHBIX YIeOHBIX
TUTaHAX OTIPEIENIIETCS] COOTBETCTBYIOIIMMH YU€OHBIMH IIaHAMU. TEeMbl, peau3yeMble B BU/I€ KOHTaKTHOU
paboThI, OIPENEIIAIOTCS IPENOABaTEeNIeM CaMOCTOSITEIBHO, HCXO/1 U3 YPOBHS UX CIOXKHOCTH.

5.3. Conep:kanue ceMUHAPOB, MPAKTHYECKUX 3aHATHI

HaumeHnoBanue Tem
(pa3aesioB) AMCUMILIHHBI

ITepeyens Bonpocos A5 00CyK1eHUsSI HA

CeMHHAPCKHX, NPAKTHYCCKUX 3aHATHAX,

peKoMeHyeMble HCTOYHHUKHU U3 pa3/iesoB

8,9 (yxa3biBaercs pas3ies M NOPSAKOBBIH
HOMep MCTOYHHMKA)

DopMbl IPOBEACHUS
3aHATHH

I'padsl 3HAHMH,

[locTpoeHrne ceMaHTHYEeCKOM CceTH. 3aluch

WuTepakTuBHas Qopma,

CEMAHTUYECKHUE RDF B ¢opmare Turtle. PasBopaunBanue u | [IpakTukym o
TEXHOJIOTHH 6a3oBoe ucnoabzoBanue RDF-xpanunuma. pelieHr0  3aJady 1o
TEMaTUKe 3aHATHS B
Pexomenoyemote ucmounuxu: p.8, [1]-[5] Maybix Tpynmnax (2-4
CTYJCHTA) u

KOJIJIEKTUBHOE

00CyXJIeHHE penieHuM

Onronor 1, CBA3aHHBIC

3HaKOMCTBO C HY6HI/I‘-IHBIMI/I oHTONOTHAMU. He

WutepaktuBHast Qopma,

JTAaHHBIE dbopMaTu30BaHHOE OMHCaHWUE OHTONOTUH. | [IpakTHKyM o
3anmck onTonoruu B popmare RDF Schema. | pemmennro  3amad 1o
TEMaTHKe 3aHATHS B
Pexomenoyemvte ucmounuxu: p.8, [1]-[5] Manblx rpymmax (2-4
CTYIECHTA) "
KOJIJISKTUBHOE

00CYXJICHHE penieHu




KpymnHble yHuBepcaabHble
0a3nl 3HAHUH

N3yuenne (yHKIIMOHAIBHBIX BO3MOXKHOCTEH
u CTPYKTYPBI Wikidata. bazoBoe
UCIIOJIb30BaHUE SH/AMOUHTA Wikidata.
Hanmcanue 3anpocos na SPARQL x Wikidata.

Pexomenoyemote ucmounuxu: p.8, [1]-[5]

WuTepakTuBHas ¢opma,

[IpakTukym o
pelIeHHI0  3a1a4 1o
TeMaTUKE 3aHATHS B
Manblx rpymnmax (2-4
CTYJICHTA) u
KOJIJICKTHBHOE

00CYXJICHHE pelIeHUu

basrel 3HaHumn

dopMHUpOBaHUE CXEMbl M HAIOTHEHHS 0a3bl
3HaHUH MO ONPEIEIECHHOMY JOMEHY.

Pexomenoyemote ucmounuxu: p.8, [1]-[5]

WNutepaktuBHas (opma,

[IpakTukym o
pelleHn0  3aJad 10
TeMaTUKE 3aHATHS B
Manblx rpymnmax (2-4
CTYJICHTA) u
KOJIJICKTHBHOE

00CYyXKeHHE pelIeHnui

BekTopHbIe ipeIcTaBICHUS
rpa¢oB 3HaHUH

[TocTtpoeHne  BEKTOPHOIO  IPEICTaBICHUS
TEpMUHOB TIpadOoB 3HAHUN MPH I[OMOIIU
TpaHCISIMOHHBIX Mojieneit (TransE).

Pexomenoyemote ucmounuxu: p.8, [1]-[5]

WNutepaktuBHas ¢opma,

[IpakTukym o
pelIeHn0  3ajad 10
TEMaTUKe 3aHATUS B
Manblx rpymnmax (2-4
CTYICHTA) u
KOJIJICKTHBHOE

00CYyXKeHHE pelIeHnui

IIpaBuna BeIBOAA U
oborarmienue rpadoB
3HaAHUHI

Ornucanre ¥ MpUMEHEHHE BBIBOJA HAa OCHOBE
MPaBUIL

Pexomenoyemote ucmounuxu: p.8, [1]-[5]

WNutepaktuBHas ¢opma,

[IpakTukym o
pelIeHn0  33Jad 10
TEMaTUKE 3aHATHS B
Manblx rpymmax (2-4
CTYICHTA) u
KOJUJIEKTUBHOE

00CyXJIeHUE peleHHH

SI3BIKOBBIE MOJIENTN 1
CEMaHTHKa B ECTECTBEHHOM
SI3BIKE

OnpeneneHHe CEMAaHTHYCCKOI'O OTHOIIICHHUA
CJIOB C TIOMOIIIBIO npeno6yquHLIx SA3BIKOBBIX
mozeneii (word2vec, BERT).

Pexomenoyemote ucmounuxu: p.8, [1]-[5]

WNutepaktuBHas ¢opma,

IIpakTuxym o
pelieHno  3aJad 1o
TEMaTUKE 3aHATHS B
Manblx rpymmax (2-4
CTYICHTA) u
KOJUJIEKTUBHOE

00CyXJIeHUE peleHHH

ABTOMAaTHYECKOE
HW3BJICUEHHUE CEMAHTHKH U3
TEKCTA HAa €CTECTBEHHOM
SI3BIKE.

Pemenvie 3amaum BBISIBIIEHHWS WMEHOBAHHBIX
cyliHOcTed u3 Tekcra. Pemienue 3agaun
BBISIBIICHUST OTHOIICHHS MEXY CYIIHOCTSIMU
U3 TEKCTa.

Pexomenoyemvte ucmounuxu: p.8, [1]-[5]

NutepaktuBHas ¢opma,

IIpakTukym o
pelIeHno  3a1ad4 1o
TEMaTUKe 3aHATUS B
Maiblx rpymmax (2-4
CTy/IEHTa) u
KOJUIEKTUBHOE

00CyXJIeHUE peleHHH
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6. YueOHO-MeTOAMYeCKOe 0OecniedeHne AJIsl CAMOCTOSITeIbHON padoThl 00y4aOIINXCA

o TMCIOMIIJIMHE

6.1. HepequL BOIIPOCOB, OTBOAUMBLIX Ha CAMOCTOATEJIBbHOEC OCBOCHUE TNCHUIIINHDI,

(¢opmMbI BHEAYAUTOPHOI CAMOCTOATEILHOU PA0OTHI

HaumeHoBaHune TeM

Hepe'lem, BOIIPOCOB, OTBOAMMBIX HaA

®opMbl BHEAYAUTOPHOM

(pa3nesoB) CaMOCTOSITE/IbHOE OCBOEHH e CaMOCTOSITEJIbHOMH PadoThI
AUCIHUTLINHBI

I'padmr 3HaHWi, | 3arpy3ka rpada 3Hanuii B (opmare RDF | Pabora c yaeOHOH
CEMaHTUYECKHE Turtle B xpanuuine. JIUTEPATYPOH. Pemenue
TEXHOJIOTUU TUTOBBIX  3ajau. Pazbop
BOIPOCOB TI0 TEME 3aHSITHUS.
Boinmonnenue JOMAITHUX

3aJJaHAi K KXKIOMY 3aHITHIO.
OHronoruuy, 3amucy ourtomorun B ¢opmate OWL. | PaGota c yueOHOU
CBSI3aHHBIE TAHHBIE [Tpumenenue ontosnoruu B RDF-xpanwnui | auTeparypoid. Pemienue
TUTIOBBIX  3ajau. Paz6op

BOIIPOCOB 11O TEMC 3aHATHA.
Brimonnenue JOMAIIHUX
SaI[aHI/Iﬁ K KQOKJIOMY 3aHATHIO.

Kpynneie
YHUBEpCaJbHbIE 0a3bl
3HaHUHN

ABTOMAaTHYecKas BBITPY3Ka JIaHHBIX U3
Wikidata gepe3 API ¢ momompsio SPARQL
3aIPOCOB.

Pabora c y4eOHO
JIUTEPATypPOU. Pemenue
TUTIOBBIX  3ajad. Pazbop
BOIIPOCOB IO TEME 3aHSATHS.
Boinonnenue JOMaITHUX
3a/laHuM K KaXXJ0MY 3aHSTHIO.

base1 3Hanu

®dopmHUpoBaHUE TPOTrpaMMHON  OOBS3KH,
UCMONB3YIONIeH JaHHble M3 0a3bl 3HaAHMUU
yepe3 APl u SPARQL 3ampocsr.

Pabota c yueOHOU
JIUTEPATYPOU. Pemenue
THUIIOBBIX 3a/1ad4. Paz6op

BOIIPOCOB 11O TEMC 3aHATHA.
Bremonuenue JOMaIITHHUX
3aJaHuM K KaKIOMY 3aHATHUIO.

Bexropuslie
IIPEICTaBICHUS
rpadoB 3HaHUM

ITocTpoeHre BEKTOPHOTO IIPEJCTABIEHUS
TEPMHHOB Tpad)OB 3HAHHA MPU TTOMOIIN
uHBIX TUIIOB Mojernel (RotatE, DistMult).

Pabota c yueOHOU
JIUTEPATYPOU. Pemenue
THUTIOBBIX 3a/1ad4. Paz6op

BOIIPOCOB 11O TEMC 3aHATHA.
Bremonuenue JOMaIITHHUX
3aJaHuM K KaKIOMY 3aHATHUIO.

[IpaBuna BBIBOJA U
oboramieHue rpadoB
3HAaHUH

Onrcanue v NPUMEHEHUE BBIBO/IA HA OCHOBE
oHrosoruit (Takux kak OWL).

Pa6ota c yaeOHOU
JIUTEPATYPOU. Pemenue
THIIOBBIX 3a;ad. Paz6op

BOIIPOCOB 11O TEMC 3aHATHA.
Bremonuenue JOMaIIHHUX
3aJaHuM K KaKIOMY 3aHATHIO.

11




SI3BIKOBBIC MOAEHU U

OHpCIICHCHI/Ie CEMAHTHYCCKOI0O OTHOIICHHA

Pabora c yueOHOi

SA3BIKC.

CEMaHTHKa B | CJIOB C NMOMOIIBIO OOJBIINX MPET0OYUECHHBIX | IUTEPATYPOil. Pemenue
€CTECTBCHHOM SI3bIKE | A3BIKOBBIX Mojenei (T5). THUIOBBIX 3a7ad4. Paz6op
BOIIPOCOB IO TEME 3aHATHUA.
Brinonnenue JIOMAIIIHUX
3a/IaHUH K KOKJOMY 3aHSITHUIO.
ABTOMaTHYECKOE Pemienne 3agmaum mnocrpoeHuss Hectpororo | HTepakTUBHAS dopmMa,
W3BJICUCHHE rpada 3HaHUN Ha OCHOBE TEKCTA. [IpakTuKyM 1O PELICHUIO 3a/1a4
CEMAaHTHUKH M3 TEKCTa M0 TEMATHUKE 3aHATUS B MaJbIX
Ha €CTECTBEHHOM rpynnax (2-4 cryaeHra) u

KOJUIEKTUBHOE  OOCYXJECHHE
pelIeHuI

6.2. HepequL BOIIPOCOB, 3aIlaHI/II7[, TEM IJIA MMOATOTOBKH K TEKYIIEMY KOHTPOJIIO

IIpuMepHBIi NepeYeHb BONPOCOB K KOHTPOJIbHOI padoTe

B uém cocTout oTinuure rpadoB 3HAaHUM OT IPYTUX BUAOB rpadoB?

Kakue onuceiBatoTcs mpaBuiia BeIBOJA A1 TpadoB 3HAHMIT?

Kak ctpoutcs pyHkuus ommoKky mpu noctpoeHnu smMoeaaunara TransE?

Kax cTpoutcs pyHkius omuOku npu noctpoeHuu smoeauara TransH?

. JIns Kakux 3a/1a4 MOXKET MCIIO0JIb30BaThCA BEKTOPHOE MpeacTaBiIcHre rpad)oB 3HAHUN?

. Kakne 3amaum MOKHO pemaTh ¢ MOMOIIBIO SI3bIKOBOM MOJIENN?

. Kak MOT'YT aBTOMAaTHYCCKU BBISAABIIATHCA CCMAHTHUYCCKNC OTHOIICHUSA MCKIAY clioBaMu?

1
2
3
4
5. Kak crpoutcs smoenaunar DistMult?
6
7
8
9

. I[J'IH 4Cro MOT'YT HCIIOJIBb30BAaTbCA OTKPBITHIC OHTOJIOTHH?

10. B yem crnenu¢puka KpymHOMACIITAOHBIX YHUBEPCAIBHBIX 0a3 3HAHUH?

11. Ha kakux 3a7a4ax BBIIOJHAIOT 0O0y4Y€HUE BEKTOPHBIX MPEACTaBICHUI rpadoB

3HAHUU?

12. Kakue 3amaun pemaet S36IK0Basi MOJIENb?

13. Kakne moaAXoAbl UCIIOJB3YIOTCA JJI1 aBTOMATUYICCKOI'O U3BJICUCHUA CCMAHTUKHU CJIOB

13 TEKCTA HA €CTECTBEHHOM SI3bIKE?

14. Yto Takoe «CBA3aHHbIC JAHHBIC» U KaKOW MPUKIIATHON CMBICT UX CO3TaHUs?

15. Kakue mpuioxeHuss MOKHO TTOCTPOUTH HAa OCHOBE 0a3bl 3HAHUIA?
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IIpumepHbIe 3a1aHUsI KOHTPOJIBbHOH PadoThI

1. Onumute ¢ nomoipsio RDF Turtle 6a3y 3Hanuit 06 yueOHOM mpolecce B yHUBEPCUTETE.

2. C nmomomisio RDF Schema mocTpoiite OHTOIOTHIO 1711 OMOINOTEKH.

3. Hamumure SPARQL 3anpoc nns Wikidata ans usBnedeHuss uHdopmaidd O BCeX
dbunsmax Kpucrodepa Homana.

4. Hanummre SPARQL 3anpoc mms Wikidata nns usBnedeHus wHGOpMamuM O BCEX
MUHHCTpax puHaHcoB Poccuiickont deneparium.

5. Omummurte ¢ momompbio RDF Turtle 6a3y 3Hanmii 06 acCOpTUMEHTE KaHIICISPCKOTO
MarasuvHa.

6. Onummute ¢ nomoursio RDF Turtle 6a3y 3Hanuit o mkose.

7. Tlo 3apmanHomy rpady 3Hanuii B popmare RDF Turtle moctpouts BU3yanusaiuio B BUie
rpada.

8. Hammmmre SPARQL 3ampoc mms Wikidata mist m3Binedenus wHGOPMAUA O BCEX
MOJIEJISIX aBTOMOOWJIEH CO3/TaHHBIX Ha BOKCKOM aBTO3aBOJE.

9. IlocTpoiiTe OHTOJOTHIO, HA OCHOBE KOTOPOM MOKHO IOCTPOUTH BBIBOJI, OIHUIIUTE
MIPUHITUT paOOTHI BHIBOJA.

10.PemuTe 3amauy W3BJICYEHUSI UMEHOBAHHBIX CYIHOCTEH M3 TEKCTa Ha €CTECTBEHHOM
SI3BIKE.

11.PemuTe 3ama4uy onpeneaeHus TOHATBHOCTH TEKCTa Ha €CTECTBEHHOM SI3BIKE.

12.Pemute 3aa4dy 110 OIIPCACICHNIO MHTCHTA BbICKA3bIBAHUA Ha CCTCCTBCHHOM A3BIKC.

Kpumepuu 6annvnoii oyenxu paznuunsvix oopm mexkyueco KOHmpoJis ycnesaemocmu
cooepacamess 8 COOMBEMCmMBYIWUx  memooudeckux pexkomenoayusx Kageopwl
uckyccmeennoz2o unmennekma Pakyiomema UHGOPMAYUOHHLIX MEXHONOSUN U AHAIU3A

OONLUUX OAHHBIX.
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/. M@OHI OUEHOYHBIX CPEACTB /JJf MPOBeJAeHUS MNPOMEKYTOYHON AaTTecTAlNH

Oﬁy‘laIOHIl/IXCH mo ITMCuMIlJINHE

Hepequb KOMHGTGHHI/Iﬁ C YKa3aHUCM HHAWKATOPOB HUX JOCTHIKCHHUA B IIPOLICCCC

OocBOeHHUs 00pa3oBaTelbHON mporpammbl coaepxkurcs B paszgene 2. «llepedennb
IUVIAHUPYEMbIX Pe3yJbTATOB OCBOEHHSI 00pPa30BaTe/ibHOIl NporpamMmbl (NepevyeHb
KOMIIETEHIIMI) € YKa3aHMEM HWHIANKATOPOB HX JOCTH:KEHHSI W IUIAHHUPYEMBbIX

pe3yJibTATOB 00y4YeHUsI MO JUCIUIITIMHEY.

Tunosblie KOHTPOJIbHBIC 3a1aHUHA WX UHBIC MaTEepPHAJIbI, HCOﬁXOI[I/IMbIe

AJId OHEHKHN MHIANKATOPOB JOCTH/KCHUSA KOMHeTeHHHﬁ, yMeHI/Iﬁ M 3HAHUM

HECTPYKTYpUPOBAHHBIX H

C IIOMOIIBIO

HaumenoBanue HaumenoBanue Pe3yabTaThl 00yueHus TunoBbie
KOMIIETeHIINH HHIUKATOPOB (ymMeHMSsI U 3HAHUSA), KOHTPOJIbHbIE
JOCTHKEHHS COOTHECEHHBIE C 3aJaHud
KOMIIeTeHIITNH HHAMKATOPAMHU
JOCTHKEHH S
KOMIIeTEeHIINH
IIKII-6 Hcnons3yer 3HAaHUA | 3HATh: METOJbI Wurerpupyiite
CnocoOHOCTh COBPEMEHHBIX METOJOB | HHTEUIEKTYaIbHOTO CEMaHTUYCCKHUE
pa3pabaThIBaTh, MHTEJUIEKTYaJIbHOTO aHaJI13a TEKCTOBOMH TEXHOJIOTHH B
peanu30BbIBaTh U | aHaJIM3a JaHHBIX (B TOM | MHpOpMAIUK C IpoLecc
MIPUMEHSATH METOBI | Yucle, OOJIBIINX | MTOMOIIBIO MaIIMHHOTO
MHTEJJIEKTYaJIbHOTO JIAHHBIX) U CIOCOOBI WX | CEMaHTUUYECKHUX oOy4deHus Jyis
aHanm3a JTaHHBIX U | IpOrpaMMHOM TEXHOJIOTHH. YIIy4ILIEHUs
MaIlTMHHOTO O0y4YeHUs JJIs | peaau3aiuu Ymers: pemiath KadyecTBa aHaAJIM3a
aBTOMAaTHU3allMU PELIEHUs MPaKTUYECKUE 3aa4n 9KOHOMUYECKUX

na"ubex. Onuimre,

CIIabOCTPYKTYPUPOBAHHBIX CEMAaHTUYECKUX KaK CeMaHTHYECKUe

3aja4 SKOHOMMYECKUX TEXHOJIOTUH. TEXHOJIOTUI

MPEIMETHBIX o0sacTen BJIMSIIOT Ha BBIOOD
IPU3HAKOB,

o0y4yeHHre MOJIeNn
U HHTEPIIPETAIHIO

pe3ynbTaToB
OcymiecTBISIET  TOUCK, | 3HATH: TTOAXOBI K Pazpaboraiite BeO-
coop, aHaJInu3 u | cOOpy AaHHBIX C cKparnep ¢
WHTEPIPETAINIO HCITOJIL30BAHUEM HICIIOJIb30BaHHEM
JTAaHHBIX CEMaHTHYECKHUX CEMaHTHYECKUX
YKOHOMHUYECKUX TEXHOJIOTHH. TEXHOJIOTHH IS
MPEeIMETHBIX 00JIaCTeH C | YMeTh: UCIOIb30BATh cbopa TaHHBIX C
MPUMEHEHUEM METOJ/IOB | CEMAaHTHYECKHE BeO-caliTOB
HCKYCCTBEHHOTO TEXHOJIOTHH IS cOopa SKOHOMHYECKHUX
HHTEILIEKTA U | JTaHHBIX OpraHmu3aIrit
MaIIMHHOTO 00yUeHUs WIIAITYOJIMKAIIUH.
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Onumure
AITOPUTM pabOTHI
CKpariepa,
UCIIOJTb3yeMbIe
METO/IbI
CEMaHTHYECKOTO
aHanm3a u
pe3ynbTaThl coopa
JTAHHBIX.

Bmaneer 3HATL: Pazpaboraiite
COBPEMEHHBIMU WHCTPYMEHTAJIbHbBIC QITOPUTM JIJIst
WHCTPYMEHTAapUeM METO/Ibl CEMAHTUYECKUX | aBTOMAaTUYECKOU
HCKYCCTBEHHOTO TEXHOJIOTUH, KJIaccuuKaum
UHTEJUIEKTa W €ro | HOAXOMSIINE s (buHAHCOBBIX
UCIIOJIb30BAaHUEM  TIPU | UHTErpallud B HOBOCTEH C
pa3paboTke U pa3BUTHH | GUHAHCOBO- HCIIOJIb30BaHUEM
CYIIECTBYOIINX skoHoMmuyeckue UT- CEMaHTUYECKUX
¢dbuHaHCOBO- CHUCTEMBI. TEXHOJIOTUH.
SKOHOMHUYECKHUX YMeThb: NpUMEHSTh Onpenenure
MH(OPMAaILIMOHHBIX MHCTPYMEHTAJIbHbBIE KaTeropuu
cUCTEM METO/Ibl CEMAaHTUUYECKUX | HOBOCTEH, TaKue
TEXHOJIOTHUH, KakK
HOIXOISIIUE JUIS "MOJIOKUTEIIbHEIE",
WHTETpallNH B "HeWTpanabHbIe" U
(¢uHaHCOBO- "orpuuarenbHble”,

sxoHomMu4ueckue UT-
CUCTEMBI.

Y IPUMEHUTE
AITOPUTM JIJIA

aHaJIM3a peaJIbHbIX
HOBOCTHBIX CTaTeH.

IIpumepHbIe BONPOCHI JI1 MOATOTOBKHU K 324eTy
Cemantuueckue cetu. I'padnl 3HaHuit. IlpencraBieHne CIOKHBIX B3aWMOCBS3EH
MEXy JaHHBIMH, CBSI3€H CYIIHOCTEW, aTpUOYyTOB M OTHOIIEHUIA.
OcHoBHble TexHOJIOTUK Semantic Web.
RDF. ®opmar RDF Turtle. IIpumep onucanus 6a3sl 3Hanuii ¢ nomouisio RDF Turtle.
[lonsiTue oHTONOTMU MHpU co3naHuu rpadoB 3HaHMH. KiltoueBble TEXHOJIOTUU IS
onucaHusi oHTosNoruii B Semantic Web.
RDF Schema. CpaBnenue ¢ OWL. Ilpumep omnucaHus OHTOJOTHM MPEAMETHOU
obrnactu ¢ nomoiibio RDF Schema.
OWL. Cpasnenue ¢ RDF Schema. Ilpumep ommcaHusi OHTOJIOTHUU TPEAMETHOU

oOsactu ¢ momomsr OWL.
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7. OTKpbITBIE OHTOJOTUU. [IprMeEpbI OTKPBHITHIX OHTOJIOTHHA. [IpUHITUIIBI TOCTpOEHUS
YaCTHOM OHTOJIOTUU C MCTIONb30BAHUEM OTKPBITOM OHTOJIOTHH.

8. KpynmHomacmtabuble yHuBepcalibHble 0a3bl 3HaHMM, keiickl Wikidata u DBPedia.
CpaBuenne Wikidata, DBPedia u Bukuneawm.

9. KpynnomacmraOHas yHuBepcasibHas 0a3za 3Hanuii Wikidata. OOmee omucanue,
CTPYKTYpa, PyHKIIMOHAIbHBIE BO3MOXKHOCTH. CBsi3b Mexkay Wikidata u Wikipedia.

10.413b1k 3ammpocoB SPARQL, ucnons30BaHUE OTKPBITHIX YHAMOUHTOB AJI TIOTYyYCHUS
uH(pOpMAaIIMK U3 KPYIHBIX YHUBEPCAIbHBIX 0a3 3HAHWI C MOMOUIBIO 3alPOCOB Ha
SPARQL.

11.ba3pl 3HaHUH — ONpeIeNICHUs U albTEPHATUBHBIEC IPUHIUIIBI IOCTPOEHUS. MamuHo-
yuTacMbie 0a3bl 3HaHWN. B03MOXHBIE MHCTPYMEHTHI JJISi TIOCTPOCHUS MAaIlUHO-
YuTaeMbIX 0a3 3HAHUH.

12.1TpuHUUIIBI TOCTPOEHUST SMOEJIMHIOB M MOCTPOEHUE SMOEAIUHIOB JJi rpados.
OMb6eauHr node2vec.

13.OM6enaunTH 11 rpadoB 3HaHui. OOmas knaccudukaiys 1 0COOEHHOCTH.

14 bununeiinbie aM6enuury 17 rpados 3Hanuit DistMult, ComplEx.

15. Tpancnsaunonnsie sMOenauuru 11 rpados 3Hanuil TransE, TransH.

16.I'my6okue amOenunaru s rpagos 3HaHui ConvE.

17.BoiBog B rpadax 3HaHuii. BeIBOJ HAa OCHOBE TIpaBuII.

18.BriBox B rpadax 3HaHM. BEIBOA Ha OCHOBE OHTOJIOTHHU.

19.513b1k0BBIE MOJEnH. OnpeneneHue U 1eNn A3bIKOBbIX MOJeNIel, OCHOBHBIE MOIAXO0/bI
K IOCTPOCHHUIO.

20./IucTpuOyTHBHAS TUTIOTE3a, IIOCTPOCHUS IMOEITMHIOB CJIOB C IOMOIIBI0 WOrd2vec.
CeMaHTHYECKH aHaIM3 C MoMoIbio word2vec.

21.CoBpeMeHHble TIyOOKHE MOJIETU IOCTPOEHHUS S3BIKOBBIX MOJENed Ha OCHOBE
TpaHchOpMepoB.

22.ABTOMAaTHUYCCKUI aHAJIU3 TEKCTa Ha €CTECTBEHHOM S3bIKE JIJIs oOoramieHus rpadgon
3HaHUU. BBISIBIIECHNE NMEHOBAHHBIX CYIIHOCTEM.

23.ABTOMaTHYECKUN aHAJIU3 TEKCTa Ha €CTECTBEHHOM S3bIKE JJIs oOorarieHus rpagon

3HaHUU. BBISIBIIECHNE NMEHOBAHHBIX CYIIHOCTEM.
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24. ABTOMaTHUYECKHI aHaJU3 TEKCTa HA €CTECTBEHHOM SI3bIKE I oOoraimieHus rpados
3HaHWI. BBIABIEHE OTHOIIIEHUHN.
25.060rarmenue rpadoB 3HAHUKW Ha OCHOBE aBTOMATHMYECKOT'O aHaJIM3a TEKCTOB Ha

€CTECTBEHHOM s3bIKe. [locTpoeHne HecTporux rpad)oB 3HAHUM.

8. IlepeyeHb OCHOBHOI M JONOJHUTEJIbHOH YUeOHOI JIUTEPATYPbI, HEOOXOAMMOI 1JIA
OCBOEHMS TUCHUILINHBI
Ocnoenasa numepamypa:

[1] Kpuponanos, C. fI. Matematuka Ha Python : yue6nuk / C. 5. KpuBomamnos,
M. b. XpunynoBa. — Mocksa: KnoPyc, 2024. — 455. — 5bC BOOK.ru. - URL:
https://book.ru/book/950432 (nata obparmenus: 15.10.2024). — TekcT: 3JIEKTPOHHBIH.

[2]  Kpusonanos, C. S. Ucnonws3oBanue si3pika Python B Teopuun BeposTHOCTEIH !
yueOnuk / C. 5. KpuBonamnoB. — Mocksa: [Ipomereit, 2022. — 492 ¢. — DObC Jlanb. —
URL.: https://e.lanbook.com/book/220814 (nara oOpamenus: 15.10.2024). — TekcrT:
AIEKTPOHHBIN.

/Jlononnumenvhan aiumepamypa:

[3] Kpusonamnos, C. §. Cratuctuueckue BblUMCIeHUs Ha miardopme Jupyter
Notebook ¢ ucnosnp3oBanuem Python: yueOnuk / C. . KpuBomamoB. — Mocksa:
KuoPyc, 2022. — 431 ¢. — DBC BOOK.ru. - URL:https://book.ru/book/943660 (nara
obpammenus: 15.10.2024). — TekcT: 3JIEKTPOHHBIA.

[4] Pyrkosckas, /. HelipoHHbIE CETH, T€HETHYECKHUE AITOPUTMBI M HEUCTKHUE
cuctemsl / JI. PytkoBckas, M. ITununbckuid, JI. PyTkoBckuii; nep. ¢ moasck. M. JI.
Pynunckoro. - 2-e uzn., crepeotun. — Mocksa: ['op. muaus-Tenexom, 2013. - 384 c. -
ObC ZNANIUM. - URL: https://new.znanium.com/catalog/product/414545 (mara
obpamenus: 15.10.2024). - TekcT: 3JIeKTPOHHBIN.

[5] PoctoBues, B. C. UckyccTBennbie Heliponnbie cetr / B. C. PocToBres. — 4-¢
usn., crep. — Cankr-Ilerepoypr: Jlans, 2024. — 216 ¢. — DObC Jlans. — URL:
https://e.lanbook.com/book/364517 (mata  oOpamenus: 15.10.2024). —  Tekcr:
3JIEKTPOHHBIN.
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9. Ilepeuenn pecypcoB HH(OPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu « UHTEpHETY,

HGOﬁXOIlI/IMl)IX AJI1 OCBOCHUA JUCIIHUIIJINHBI

1. DnekrponHnas 6mbauoTexka @unancoBoro yauepcurera (Ob) http://elib.fa.ru/

2. DnextponHo-0ubmmoreynas cucrema BOOK.RU http://www.book.ru

3. DIeKTpOHHO-OMONHMOTEUHas cucTeMa «YHHBepcuTeTckas OuGmuoreka OHJIAMH»
http://biblioclub.ru/

4. DneKTpOoHHO-OMOIMOTeUHas cucteMa Znanium http://www.znanium.com

5. DJIeKTpOHHO-OMOIHOTeuHas cucTeMa m3natenscTsa «<FOPAMTY https://urait.ru/

6. DnexTpoHHO-OMOIMOTEeYHAs cucrema U3/1aTeIbCTBA [TpocniexT
http://ebs.prospekt.org/books

/. DnexTpoHHO-OMOIMOTEeUHas cucTeMa u3aarenbcTBa Jlanp https://e.lanbook.com/

8. [enomas onnaiin-6mbmmoTeka Alpina Digital http://lib.alpinadigital.ru/

9. DnekTpoHHas oubnmorexa N3patensckoro aoma «I"peOCHHUKOB
https://grebennikon.ru/

10.Hayunas snexktponHas oubnuoteka eLibrary.ru http://elibrary.ru

11.HammonansHas 3aeKkTpoHHast oubdnunoteka http://H36.pd/

12.®unancoBas cripaBodHas cucteMa « DUHAHCOBBIA qupekTop» http://www.1fd.ru/

13.OnexTpoHHass  JOKyMeHTamus 1o  pabore B pytorch  (Bapmant  1):
https://neurohive.io/ru/tutorial/glubokoeobuchenie-s-pytorch/

14.OnexTpoHHass ~ JOKyMeHTamus 1o  pabore B pytorch  (Bapumant  2):
https://pytorch.org/tutorials/

15. IuctpuOyTHB anaconda: http://anaconda.org/

16.9nexTpoHHas JOKyMEHTAIHs 110 paboTe B Onbnuoteke pandas: http://pandas.pydata.org/

17.Kypc nexkumii mo MamIMHHOMY M TJIyOOKOMY OOY4Y€HHIO (RJIEKTPOHHBIN Y4EeOHUK):

http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf
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10. MeToauyeckue ykazaHus JJis1 00y4alonIMXcs M0 0CBOEHUIO U CIUIINHBI

OCHOBHBIC ATaIlbI pa6OTI>I CTyACHTA 11O JUCHUIIIINHC Cemanmuueckue mexHono2uu.

1.

6.

[IpenBapuTenbHas OpUEHTUPOBKA B MOUICKAIIEM U3YUYCHUIO0 YIEOHOM MaTepHare mo
porpamMMme.

O3HaKOMJIEHHE C PEKOMEHJJOBAHHOHN Y4eOHOH IMTEpaTypoil.

Craymanue ¥ KOHCIIEKTHPOBAHHME JIEKIUW, a TakKe BBINOJHEHUE IPYTUX BHUIOB
y4eOHOM pabOTHI.

[InanupoBaHre caMOCTOSATENBHOU paOOTHI.

OO0oOuieHne u cucreMarusauuss UHGOpPMAIMK, MOYEPIHYTONM W3 JIEKIUH H
IPOYUTAHHOM JINTEPATYPHI.

BrloniHeHrEe KOHTPOJIBHOW PabOoTHI.

Pexomenoayuu no pabome c yueonvim mamepuaiom:

1.
2.

3.

Oco3HaBaiiTe HaJIUYHBIN YPOBEHb ITOJYYEHHBIX BAMH 3HAHUM.
B cuTyanuu HeOHMMaHUS HYKHO BBISIBUTH TOT NEPBUYHBIA YPOBEHb M (DaKTOPHI
HEITOHUMAaHUs1, KOTOPBIE CTAJIN IPENSATCTBUEM IOHUMAHUS [TOCIIEYIOLIETO.

3agaBaiite camu ceOe BOMPOCHI U MBITAUTECh OTBETUTH HA HUX.

PeKOMeHOauuu no pa60me Ha jeKkyuu u ¢ 1eKYUOHHbIM Mamepuailom.

1.

OcHoBHas 3aja4a Ha JICKIIMM — OCMBICJICHHE H3jaraeMoro B Hed marepuana. s
ATOTO HEOOXOAMMO CHyIIaTh JEKIMI0 C CaMOro Hayajga, He YImyckas OOIIuX,
OPUEHTUPYIOIIUX B MaTepHUalie pacCy>KJI€HUI U YCTAaHOBOK JIEKTOPA.

Benenne 3anmceld Ha JIEKIIMM BAXXHO M TMOJIE3HO JUISI JIYYIIETO OCMBICIMBAHUS
Matepuana, IS COXpaHeHus HUHPOpMaIMu, C LeJbl0 €€ JajlbHeuIero
HCIIOJIB30BaHHUS.

J{nst o6nerueHust 3anMcu peKOMEHAYETCsl IPUMEHSTh COKPAIIICHUS TIOBTOPSIOITUXCS

TCPMHUHOB UJIM XOPOIIO M3BCCTHBIX MOHSTHH.

Pexomenoayuu no pabome c rumepamypoii:

1.

Ecnu BO3HMKIM 3aTpyAHEHUS MpPU PAa3bICKUBAHMM MaTepuana, Mo Kakomy- Ju0o
KOHKPETHOMY BOIIPOCY, CJIEAyeT OOpaTUThCi K MPEeIMETHOMY YyKa3aTello,

Hari€4aTaHHOMY, KaK IIpaBUJIO, B KOHIC KAXXJO0T'0 JIUTCPATYPHOIO HCTOYHHKA.
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2. TlpeameTtHblil yka3aTenb — 3TO aJ()aBUTHBIN COMCOK OCHOBHBIX HAYYHBIX MOHITHN
(TEpMHHOB), COAEPIKAHUE KOTOPBIX PACKPBITO B KHUTE, PAIOM C TEPMHHOM CTOST
yuciaa, O0O3HAYAIOIME HOMEpPAa CTpPaHMIl, HA KOTOPBIX M3JI0XKEH MaTepua,

OTHOCHMHﬁCﬂ K JaHHOMY ITOHATHIO.

11. Ilepeyensn HH(OpPMALMOHHBIX TeXHOJIOT M, HCIO0JIb3YeMBbIX npu
OCyLeCTBJICHHH 00pa30BaTeIbHOIO Mpouecca M0 JAWCHMILIMHE, BKJIOYas
nepe4yeHb He00XO0AMMOI0 NMPOrpaMMHOrO odecnevyeHUsi ¥ MHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. KoMIIIEKT TUIIEH3UOHHOTO TPOTrPaAaMMHOTO 00eCTICUEHUSI:

1. TIlaker opuCHBIX TpOrpaMm

2. Awntuupyc Kaspersky
11.2. CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JaHHBIX W WH(OPMAIMOHHBIC
CIIPAaBOYHBIE CUCTEMBI:

1. UndopmanmonHo-npaBoBas cuctema «l apanm»

2. Nudopmanmonno-npaBoBas cuctema «Koncynprant [Imocy

3. DrexrponHnas sunukiaoneaus: htpp://ru.wikipedia.org/wiki/Wiki

4. CucreMa  KOMIUIEKCHOTO  packpbitug  uHpopmauuu  «CKPUH» -

http://www.skrin.ru/

11.3. CepruduinmpoBannpie NpOrpaMMHBIC U anmapaTHble CpPEICTBa  3alUThI
nH(OpMAIUU: - HE MPEAYCMOTPECHBI

11.4. 3wk nporpammupoBanus Python 3.x B cpene Windows

11.5. TIlmarpopma nnsi HaAyYHBIX HMCCIEIOBAaHWW, OCHOBAaHHas Ha  SI3bIKE

nporpammupoBanus Python, Anaconda

12. Onucanune MaTepuaJbHO-TeXHUYeCKOH 0a3bl, HEOOXO0AMMOI /Il OCYLeCTBJICHUS
o0pa3oBaTeJIbHOIO MpoLecca Mo AUCHUIIMHE
Hanmnume ayauropun, OCHAIIEHHOM KOMITBIOTEPHOW TEXHUKOM W IMPOEKTOPOM, C

BO3MOXXHOCTBIO ITIOAKITIOYCHHUA K CETU «I/IHTCpHeT».
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