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1. HameHoOBaHHUe U CIMILIUHBI

CemaHTHUeCKHMe TeXHOJIOTUU

2. Hepeqeﬂb IVIaHUPYeMbIX Ppe3y/IbTdTOB O0CBO€HHSA 06p830BﬂTeﬂbH0ﬁ MporpamMmmabl (HEPE‘«IEHB KOMHETeHHHﬁ) C YKd3dHHEM

HHAUKATOPOB UX JOCTH)XE€HHUA U IVIAHHUPYEMBIX pe3y/IbTAdTOB Oﬁy‘IEHl/lﬂ o AUMCIiMIl/INHE

Kopa kommeTenyu

HaumeHnoBanue

KOMIIeTeHIIUHN

NHauKaTophl JOCTHKEHHS

KOMIIeTeHIIUHN

Pe3ynbrarhl 00ydyeHus (yMeHUS U 3HAaHHA), COOTHECEHHbIe

C THAUKATOPaMHU JOCTH)X€HUA KOMITeTEeHIIUN

[TKII-6

CnocobeH y4acTBOBaTh B IPO-
MBIITJIEHHOH pa3paboTKe mpo-

TPaMMHOTO 00eCrieueHust

PaboTaeT B COOTBETCTBUHU C ITPOMBIILLI-
JIEHHBIMH METOZ0JIOTUSIMU

pa3paboTKu

3HaTh: OCHOBHBIE TIPOMBIIIJIEHHBIE METO/0/IOTUHU pa3paboTKu
[1O, npumeHsieMble CTaHAAPTHI KaueCTBa U MOAXO/bI K YIIpaB-
JIEHUIO JKW3HEHHBIM LIMK/IOM MPOTrPaMMHOTI0 TIPOAYKTA, BKJIO-
yasi IPUHIUTIBI MOZIe/TMPOBAHUS MPeIMETHBIX 00/1acTel U
yTpaB/ieHus1 TpeOOBaHUAMU

YMeTsb: nNpyUMeHATb COBpeMEHHbIe UHCTPYMEHThI CeMaHTHyYe-
CKOTO aHa/Ii3a U NMPOeKTUPOBAaHUS MOJie/led [JaHHbIX, C/Ielyst
CTaH/lapTaM U TpeOOBaHUSM MMPOMBIITIEHHBIX METO/I0/IOTHM

pa3paboTKy MpOrpaMMHOro obecrieueHust

[TpyuMeHsIeT UHCTPYMEHTBI MOAEPXKKH
METO/I0/IOTHH Pa3paboTKX U UCTIO/b-
3yeT HaBbIKU BeJIeHHsI JOKYMeHTal[|uH
B COOTBETCTBHUU C TPeOOBAaHUSIMHU

METO/I0JIOTHH

3HaTh: TUIOBLIE TIPOMBIIIJIEHHbIE METO/I0JIOTUY Pa3paboTKH
MPOrPaMMHOT0 00ecIieueHNs 1 COOTBETCTBYIOIIME UHCTPY-
MEHTBI TIO/IeP>KKH TPOLIeCCOB pa3paboTKu

YMeTb: 53QQeKTHBHO NMPUMEHSTH ClieL[Uali3UpOBaHHbIe UH-
CTpyMeHTaJ/IbHbIe CPe/ICTBA MO//1ePKKH BEIOPaHHBIX METOZO0-

7Iorrit pa3paboTKy POrpaMMHOTO 0becreyeHust




3. MecTo JUCHUIUITMHBI B CTPYKType 00pa30oBaTe/IbHO# MPOrpaMMbI

HucauriiHa «CeMaHTHUUYeCKHe TEXHOJIOTUM» OTHOCUTCS K «Moaysto "MeToabl
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3aouHas Gopma oOyueHuUs

Bup yue6HOM pabdoThI MO AUCHUILIHHE

Bcero (B 3/e u

Cemectp 8 (B

yacax) yacax)
OO0I111asA TPYJ0EMKOCTh JUCIUTITHHBI 3/108 108
Konmakmnuas paboma — AyoumopHbie 10 10
3aHamus
Jlekyuu 2 2
CeMuHapbl, npakmuyeckue 3aHsamusi 8 8
CamocmosimenbHas paboma 98 98
By Teky1jero KOHTposs KoHtposibHas KoHtposibHas
pabota pabota
Buz nmpome)XyTOUHOM aTTeCcTaluu 3auer 3auer




5. CopepxaHue [JUCIUIUIMHBI, CTPYKTypHpPOBaHHOe MO TemaMm (pa3jesiam)
AVCOMILUIMHBI C YKa3aHHEM UX 005eMOB (B aKaJeMHYeCKHX Yacax) M BHJAOB y4eOHBIX

3aHATHH

5.1. CopepxaHue JUCHUILIMHBI

Tema 1. I'pa¢bl 3HaHUM, CEMAaHTHUECKHE TeXHOJIOTUH

['padbl 3HaHMil. Mojenu [JaHHBIX, UCIIO/Ib3yeMble [I7Isi TIpeJcTaBaeHuss uHbopMaluu
Y CTPYKTYPUPOBaHHbIX 3HaHUU. [IpejcTaB/ieHre CI0XKHBIX B3aUMOCBSI3eM MeXX/ly JaHHbIMHU,
CBSI3eM CymHOCTel, aTpuOyToB M oTHolIeHHH. CeMmaHTUueckwe ceth. dopmanusaiys C
nomoigplo rpadoB 3HaHuil. [loHATHe OHTOMOTMM TMpU CO3JAAHUU TpadoB 3HAHUM.
Vcnonb3oBaHve rpadoB 3HAHWM W OHTOJOTMM B 00pabOTKe TEKCTOB Ha eCTeCTBEHHOM
SI3bIKe ¥ IPUIOXKEHUSTX UCKYCCTBEHHOT'O MHTe/IIeKTa.

Texnomoruu Semantic Web. Beenenne B Semantic Web, TexXHOIOrMUeCKHM CTeK
Semantic Web. CtpykTypupoBaHue JaHHbIX C romolsio RDF, BbirosiHeHHe 3arnpocoB K
Semantic Web ¢ momompbio SPARQL, ucriosnb30BaHue SI3bIKOB 3aripocoB U mipaBu/. O630p
apxuTekTypbl Semantic Web, unTerpaimu RDF u cucTteMm, OCHOBaHHBIX Ha MpaBuUax,

0030p S13bIKOB OHTOJIOTHI U yTIpaB/ieHe OHTOJIOTHUSIMH.

Tema 2. OHTO/10TMM, CBSI3aHHbIE JaHHbIE

[ToHsiTHE OHTO/IOTUY MPU CO3J,@HUM TpadoB 3HaHUM. Vcnonb30BaHue rpadoB 3HaHUMN
U OHTONMOTMM B 00paboTKe TEKCTOB Ha eCTeCTBEHHOM SI3blKe U TIPUIOXKEHHSIX
WCKYCCTBEHHOro UHTesiekTa. [locTtpoenne oHrtonoruii ansi Semantic Web, s3pik OWL.
[Mopsep>kka anropuTMOB (OpMasbHBIX paccyaeHui B Semantic Web. Vcronb3oBaHue
nyO/IMYHBIX  OHTOJIOTHH, TakuxX Kak Shema.org, FOAF wu ppyrux. IIpuHIUNBI |
WHCTPYMEeHTbI KOHCTPYHUPOBaHUsI COOCTBEHHBIX OHTOIOTUH.

Linked Data kak crioco0 coefvHeHMsI Pa3/TMUHBIX WUCTOYHHUKOB JJaHHBIX W3 Pa3HBIX
MeCTOTIONIOXKEeHUM C TIOMOII[bI0 TeXHOIOrui Semantic Web.

TexHnonorusi cBsa3aHHbIX AaHHbIX (linked data) kak moaxoj, OCHOBBIBaKOLIMMCS Ha
CTaHJ]apPTHBIX BeO-TeXHOIOTUSAX, TIpeHa3HaUeHHbIN /i peanu3aliiM TeXHOJOrHuueCKOro
creka «CemaHTnueckoro BebGa». Llesb CBSI3aHHBIX IaHHBIX — TIPeZCTaB/IeHUe JaHHBIX IS
pellleHus 3aZlad aBTOMAaTH3al[uM 00pabOTKM JaHHBIX U OMHCAHUS CTPYKTYPhI [aHHBIX
HEXXe/M TIPOCTO pasMellleHHMe JaHHbIX B Bebe. OOsi3aTe/lbHBIMU — COCTAB/ISIOLUMU
TEeXHOJIOTUM CBSI3HBIX [JaHHBIX SIBJIIFOTCS TEXHOJIOTUM aZipecaliid U UCIO0JIb30BaHUe CXeMbl
JaHHBIX. TeXHO/IOTUSI CBSI3HBIX AAHHBIX [OMOTaeT MpeAOoCTaB/sATh JaHHble B BUJe rpada,
KOTOPBIA MOYKeT OBITh JIeTKO O0befWHEH C APYTUMH WCTOYHUKAMU AAHHBIX. OTKpBITHIE

OMMCaHUsI CXeM [JaHHbIX Ha OCHOBe TeXHOJIOTWM Semantic Web, 3HakoMcTBO ¢ Schema.org.



HOCTPOEHI/IE O6I_L[I/IX cxXeM 4Jid OaHHBIX U WMX KMCII0/JIb30BaHUE ]I O6’be,E[I/IHEHI/IH Pa3/TMYHBIX

HMCTOYHUKOB JJaHHBIX Ha 0CHOBe TexHosoruii Linked Data.

Tema 3. KpynHbie yHHBepca/ibHbIe 0a3bl 3HAHUH

KpymHoMacmitabHble yHUBepcaibHble 0a3bl 3HaHuM, Kelickl Wikidata u DBPedia.
CpaBHenue Wikidata, DBPedia u Buxkuneauu. Mcnons3oBanue Wikidata Kak MCTOUHUKa
JlTaHHBIX.

Aspik 3anpocoB SPARQL, ucrosib30BaHre OTKPBITBIX SHAMIOMHTOB /I MOJyYeHUs

vH(bOpMaIK U3 KPYITHBIX YHHUBepCa/ibHbIX 6a3 3HaHui. OHTomorust Wikidata.

Tema 4. Ba3bl 3HaHUH

ba3bl 3HaHMM KakK XpaHWIWIA CTPYKTypPUPOBAHHBIX [JaHHbBIX, [0O3BOJISOL[ME
3¢ (}eKTUBHO W3BAeKaTb U aHaJAM3UpoBaTh (aKThl MO JaHHOMY IipeAMeTy. MailiHo-
uynTaeMble 0Oa3bl 3HaHWNA. ba3bl 3HaHWM, MOCTPOEHHBIE HA TEXHOJIOTHSIX Semantic Web.
CpaBHHTEeBHBIN aHA/M3 CYIIEeCTBYIOIIUX pelneHui. OpraHu3alfys MalllMHOUUTaeMbIX 0a3
3HaHuil. [locTpoeHure 3arpocoB K 0a3e 3HaHWN C KCIOJb30BaHUEM SI3bIKA 3arpoOCOB [IIs

Semantic Web SPARQL. TTocTpoeHue KOpriopaTUBHBIX U OTPAC/eBbIX 6a3 3HaHUM.

Tema 5. BekTopHbIe npejcTaB/ieHls rpagoB 3HaHUI

[MpuHIMMBl TIOCTpOeHUs1 3MbeaauHroB. OMbeaauHru Anas rpadoB, node2vec.
OMbeauHTH 711 rpadoB 3HaHMM. Turbl rpadoBbIX SMOeA UHTOB: OumMHelHbIe (DistMult,
ComplEx), He OumuneiiHbie (HolE), reomeTpuueckue: TpaHC/ISLMOHHbIE 3MOeAIUHTH
(TransE, TransH), TpaHC/SILIMOHHBIE C JOTIOTHUTE/ILHBIMU 3MOEAMHTaMH, POTAl[OHHbIE

(RotatE), rmy6okue smbeauuru (ConvE). ITprMepsl UCITob30BaHUS 3MOe/IIHHTOB.

Tema 6. ITpaBu1a BbIBojia U o0oraijeHune rpad)oB 3HAHUH

BbIBOJ, Ha OCHOBe TpaBW/I M HAa OCHOBE OHTOJIOTMU. IIpWHLIMIIBI BBIBOJ@ HA OCHOBE
npaBwa, S3bIKM onuvcaHusi rnpaBui. [lpaBuna BeiBoga B sisbikax OWL, RDF Schema.
[TpaBusa BbiBozia B SPARQL. Co3naHue HOBBIX (PaKTOB Ha OCHOBe BbIBOZIA. BO3MOXXHOCTh

CO3/1aHUsI HOBBIX (DaTKOB Ha OCHOBE 3MOe/ITUHIOB.

Tema 7. SI3bIKOBBIE MOJ€e/IM U C€EMAHTHKd B €CTeCTBEHHOM A3bIKE

3ajjaua MOCTpOeHUs SI3bIKOBBIX Mogesield. PacripeseneHve n-rpaMM B eCTeCTBEHHOM
s3plke. MapkoBcKue mpouecchl. [IuctpubOyTvBHas Turore3a. Marpuila COBMeCTHOM
BcTpeuaemoctd, Mofens TF-IDF. Tematuueckoe mopenupoBaHue. Mogenu word2vec u

BERT. Mogenu GPT. CeMaHTHKa NOHSTUM B €CTECTBEHHOM $3bIKe U SI3bIKOBbIE MOZEJIU.



Tema 8. ABToMarnuyeckoe HU3B/ICUEHHE CEMAaHTHKH U3 TEKCTa Ha eCTeCTBEHHOM

A3bIKeE.

HOCTpOEHI/Ie Fpa(i)OB 3HAHUM U aHA/JIOTMYHBIX KOHCTpYKL[Hﬁ Ha OCHOBe
dBTOMdATHUYECKOI'O dHd/iM3d TeKCTa4. 38,[[8‘-18 BbISAB/IEHHUA MMEHOBAHHBIX CyH_[HOCTEIjI B TEKCTe.

3ajjaua BbISIB/IEHUs OTHOLLIeHUH B TeKcTe. [locTpoeHre HeCTPOrUuxX ceMaHTHUeCKUX rpados.



5.2. Yue0OHO — TeMaTUUeCKHUH IIJIaH

3aouHas popma oOyueHUs

n/ HaumeHoBaHue Tem TpyAoeMKOCTH B yacax
n | (pa3ge/soB) AMCHUIIUHBI @
KonTakTHasi pa6oTa - AyauTopHasi 5
abora ‘g
P =9
®
o z
= 2
g O6mas, | Jlekuuu CemMuHapsbl, 5
=
B T.U.: NMpaKTu4yecKue =
=
3aHATHUA g
=
c
@)
1 | I'padsl 3HaHU, 14 2 1 1 12
CceMaHTHhuYeCKHe
TEeXHOJIOTUU
2 | OHTOMNOrMH, CBSI3aHHbIE 13 1 0 1 12
JlaHHbIe
3 | KpymnHbie yHuBepcanbHble | 13 1 0 1 12
0a3bl 3HAHUM
4 | ba3bl 3HaHUM 13 1 0 1 12
5 | BekTtopHbIe 13 1 0 1 12
ripe/icTaBieHus1 rpadoB
3HaHUU
6 | IIpaBunia BeIBOZA U 14 1 0 1 13
oborartrjeHue rpachoB
3HaHUU
7 | $13bIKOBbIE MOZE/U U 14 2 1 1 12
CeéMaHTHKa B
€CTeCTBEeHHOM SI3bIKe
8 | ABTOMaruueckoe 14 1 0 1 13
W3BJ/IeUeHre CeMaHTUKU U3
TeKCTa Ha eCTeCTBeHHOM
A3bIKE.




n/

HauMeHoBaHue TeM

TpyaoeMKOCTb B yacax

n | (pa3gesioB) AMCHUIUIMHBI ©
KoHTakTHasi padora - AyquTopHasi 5

\ (=}

pabora g

®

<

: :

g Oowmas, | JIekuuu CemMuHapBbI, 5

B T.4.: NMpaKTUHYecKne E

3aHATHUSA §

=

c

o

B umesiom no gucuuruinHe 108 10 2 8 98




5.3. CopepxaHue CeMUHAPOB, MPAKTUYECKUX 3aHATUH

HaumeHnoBaHue TeM

(pa3paesnoB) AUCLUNIMHBI

ITepeueHb BONPOCOB /I/Isl 00CY)K/IeHHA HAa CeMUHAapax,

NPAKTHYECKHUX 3dHATHAX

®opMbI IpoBeieHUs 3aHATUH

['padel 3HaHMH,

CéMaHTHh4YeCKHre TeXHO/IOrNMH

[TocTtpoenue cemanthyeckoit cetu. 3anuck RDF B dopmare
Turtle. Pa3BopauuBanve u 0a30Boe wucrosb3oBaHue RDF-

XpaHW/IMLLA.

WnrtepakTrBHas ¢Gopma. [IpakTUKyM MO pelleHHI0 3aad Io
TeMaTWKe 3aHATUA B MasblX Ipymnax (2-4 cTyfjeHTa) H

KOJJIEKTUBHOE 00CY>K/IeHH e PellleHn .

OHTOJ’IOFI/II/I, CBfI3daHHEIE

JdaHHEBIe

3HaKOMCTBO C HY6J'II/I‘-IHBIMI/I OHTOJIOTUAMM. He
¢)OpMaJ'II/I30BaHHOE OIrCaHWe OHTOJIOTHM. 3allMCh OHTOJIOTUM

B (popmate RDF Schema.

WnTtepakTrBHast ¢opma. [IpakTUKyM IO pelleHHt0 3aiad o
TeMaTHKe 3aHATUSI B Majbix rpymmnax (2-4 crygeHTa) U

KOJIJIEKTHBHOE O6Cy>K,E[€HI/Ie pELHEHI/IfI.

KpyrnHble yHUBepcabHble

0asbl 3HAHUK

V3yuenre GyHKIHMOHATBHBIX BO3MOXKHOCTEH U CTPYKTYPBI
Wikidata. ba3oBoe wucronb3oBaHve sHAnouHta Wikidata.
Hanmcanue 3arnpocoB Ha SPARQL k Wikidata.

WHTepakTrBHasA (opma. [IpakTWKyMm IO pelleHHIO 3ajad Io
TeMaTHKe 3aHATUS B Majblx rpymmnax (2-4 cTygeHTa) U

KOJIJIEKTUBHOE 00Cy»K/leH1e pelleHNH.

Ba3wl 3HaHUM

cDOpMI/IPOBElHI/Ie CXeMbl ¥ Haro/JiHeHWs 0a3bl 3HAHWKM 110

oripege/j1eHHOMY NOMEHY.

WnTepaktrBHasa (opMa. [IpakTvKym MO peleHHIO 3ajad 1o
TeMaThKe 3aHATUS B MasblX rpymnax (2-4 cTyfgeHTa) U

KOJIJIEKTUBHOE 00CYyK/IeHH e pelleHn .

BekTopHble npe/icTaBieHUs

rpacoB 3HaHUM

[TocTpoeHre BeKTOPHOTO Ipe/CTaB/eHHss TepPMUHOB IrpadoB

3HaHWM TIPU TTOMOILU TPaHUISALIMOHHBIX Mogesiel (TransE).

WHTepakTyBHas (opma. [IpakTUKyMm MO pelleHHIO 3aad Io
TeMaTHKe 3aHATUS B Majblx rpymmnax (2-4 cTygeHTa) U

KOJIJIEKTUBHOE 00CyK/leH1e pelleHNH.

HpaBHna BbIBO/Jd U

oborarreHue rpadoB 3HaHUI

OmnucaHue u IMpUMEHEHKE BbIBOJd HA OCHOBE IIpABUJI.

WnrtepakTrBHas ¢popma. [IpakTUKyMm MO pelleHHt0 3aad Io
TeMaTWKe 3aHATUS B MasblX rIpymmnax (2-4 cTygeHTa) U

KOJIJIEKTUBHOE 00CyK/leH1 e peleHnH.

S13bIKOBBIE MOZIE/TA U

CeéMdHTHKa B eCTeCTBEHHOM

OHpE,E[EIIEHI/Ie CeéMaHTH4YeCKOIro OTHOIIEeHHs C/I0B C ITOMOIIBO

ripe[00yueHHBIX SI3BIKOBBIX Mojesteii (word2vec, BERT).

10

WHuTepakTrBHas ¢opMa. [IpakTHKyM MO pellleHUI0 3ajjau Tio

TeMaThKe 3aHATUS B MasblX TIpymnax (2-4 cTygeHTa) U




HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

ITepeyeHb BOMIPOCOB /i/isi 00CY)K/iIeHHsI HA CeMHUHAapax,

NPAKTHYECKHUX 3dHATHAX

®opmbl IpoBeieHNsl 3aHATHI

A3bIKe

KOJIJIEKTUBHOE 00CyK/leH1e peleHnH.

ABTOMaTHUYeCKOE HU3B/IeUeHue
CeéMaHTHKHN U3 TeKCTa Ha

eCTeCTBEHHOM f3bIKe.

Perienue 3a/la4¥ BBIAB/I€HHA HMEHOBAHHBIX CyH.[HOCTEﬁ nus3
TekcTa. Pelnenue 3ad4M BBIAB/IEHKWA OTHOIIEHUA MEeXAy

CYLLIHOCTSIMU U3 TEKCTa.

WHuTtepakTrBHas ¢opMa. [IpakTUKyM MO pellleHUIO 3ajjau Ti0
TeMaThKe 3aHATUS B MasblX TIpymnax (2-4 cTygeHTa) U

KOJIIEKTUBHOE 00CY>KjeH1e PellleHnH.
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6. IlepeueHb yueOHO-MeTOANMUECKOTO O00eCedeHHUsI A/ CAaMOCTOSTe/TbHOM Pad0Thl 00yYaIOIUXCA 10 AUCIUTTHHE

6.1. ITepeyeHb BOIIPOCOB, OTBOAUMBIX HAa CAMOCTOSITE/IbHOE OCBOEHHE JUCIUILUINHBI, ()OPMBbI BHeayJUTOPHOU CaMOCTOSTE/TbHOW PadoThI

HaumeHoBaHue TeMm

(pa3jesnoB) AMCHMIIIMHBI

HEpE'—IEHb BOIIPOCOB, 0OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opmMbI BHEAyAUTOPHOH CaMOCTOATE/TLHOM PadoThI

I'padsl 3HaHM, 3arpy3ka rpada 3HaHuii B Qopmare RDF Turtle B | Pabora c yueOGHOU nmreparypoii. PeleHue THUIOBBIX 3ajad.

ceMaHTUUeCKHe TeXHOJIOTUU XpaHW/IMLLE. Pa3bop BOIPOCOB 10 TeMe 3aHATHsI. BhirosHeHre JoMalllHuX
3a/laHuM K KaXX/I0MY 3aHSATHIO.

OHTO/I0TMH, CBSI3aHHbIE 3armuch oHtonorud B ¢opmare OWL. IIpumenenue | Pabora ¢ yueOHOM nuTepaTypoil. PelieHue THUTIOBBIX 3ajad.

JlaHHbIe

oHTosoruu B RDF-xpanunmuy.

Pa360p BOITPOCOB 0 TeMe 3aHSTHs. BhIMoHeHre [OMaITHUX

3a[]laHUM K Ka)K/[OMY 3aHSITHIO.

KpynHble yHuBepcanbHble

0asbl 3HAHUN

ABTrOmarnueckast BbIrpy3kKa JaHHbix U3 Wikidata uepe3 API c

romolsro SPARQL 3aripocos.

Pabota ¢ yuebOHOW /nuTepaTypoil. PelieHue THUTOBBIX 3ajad.
Pa360p BOMPOCOB 110 TeMe 3aHATHs. BbIMO/IHeHHe [OMAITHUX

BB,E[aHI/Iﬁ K KK O0MY 3dHATHIO.

Basbl 3HaHUNI

dopMHpoBaHHe TIPOrPaMMHON  OOBSI3KHM, HCIIOJIb3YFOIIIeH

JaHHbIe 13 0a3bl 3HaHMM uepe3 API u SPARQL 3arpocki.

Pabota ¢ yuebOHOl nuTepaTypoil. PelieHue THUTIOBBIX 3ajad.
Pa360p BOITPOCOB MO TeMe 3aHATHS. BhINOTHeHWe [OMAaIIHUX

3a[jlaHUM K Ka)K/[OMY 3aHSITHIO.

BekTopHbIe npejcTaBieHus

rpadoB 3HaHUI

[TocTpoeHre BeKTOPHOTO Ipe/CTaB/eHHss TePMUHOB rpados
3HaHWM TIpY TOMOIM MHBIX TUNOB Mogeneid (RotatE,
DistMult).

Pabota ¢ yueOHOM nuTepaTypoil. PerieHue THUTIOBBIX 3ajiad.
Pa360p BOMPOCOB M0 TeMe 3aHATHs. BbIMOTHEHHe [OMAITHUX

BH,E[aHI/Iﬁ K KaXKJOMY 3daHATHUIO.

IIpaBuna BeIBOJA U

oborarieHue rpadoB 3HaHUI

Onucanve ¥ TIpUMeHeHHe BBIBOJJa Ha OCHOBe OHTOJIOTMM
(Takux kak OWL).

PaboTa ¢ yueGHOI /TepaTypoil. PellleHre THUIOBBIX 3azad.
Pa360p BOIPOCOB MO TeMe 3aHATHs. BhINOIHeHWe 1OMAaIlIHUX

3a/laHUM K KaXKJIOMY 3aHSITUIO.
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HaumeHoBaHMe TeM

(pa3paesnoB) AUCHUNIMHBI

HepelIEHb BOIIPOCOB, OTBOAUMBIX Hd CAMOCTOATE/IbHOE

ocBoeHue

®opMBbI BHEAyJUTOPHOM CaMOCTOATE/IbHOU PabdoThI

SA3bIKOBBIE MOZIEN U
CeéMaHTHKa B eCTeCTBEHHOM

A3bIKE

Onpe,qeneHHe CéMaHTH4YeCKOro OTHOIIIeHHMs C/I0B C IIOMOIIBO

OosbIMX Mpe00yUYeHHBIX I3bIKOBBIX Mojesiett (T5).

Pabora c yuebGHOI yTepaTypoii. PerieHne TUIIOBBIX 3asau.
Pa36op BOMpPOCOB 10 TeMe 3aHATHS. BhIMoHeHne JOMalTHUX

3a[]JaHUM K KaXK/][OMY 3aHSITHIO.

ABTOMaTHUeCKOe U3B/IeUeHue
CeéMaHTHKH U3 TeKCTA Ha

eCTeCTBeHHOM fA3bIKe.

Pemennie 3aziaun NMocTpoeHUs1 HeCTPOroro rpada 3HaHWM Ha

OCHOBeE TeKCTd.

Pabora c yueOHO# sTepaTypoii. PelieHre THUITOBBIX 3aau.
Pa360p BOIPOCOB 10 TeMe 3aHATHs. BhIMoHeHre OMaIlTHUX

BHABHPIﬁ K KK 0MY 3dHATHIO.
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6.2. IlepeueHb BONIPOCOB, 3a/iaHUM, TeM /ISl IOATOTOBKHU K TeKyIl[eMy KOHTPOJII0

IIpuMepHBbIe BOMPOCHI KOHTPO/ILHOM PadoThI

1. B uém coctouT oTinure rpadoB 3HaHUM OT JPYTUX BUIOB rpados?

2. Kakue onuchIBatOTCs MpaBU/a BbIBO/IA AJ1s1 TpaoB 3HAHUIN?

3. Kak crpoutcst dyHKIMS OMIMOKY NP MOCTpoeHuu 3MOeanHra TransE?

4. Kak ctpourcst hyHKIMS OIIMOKYU MPH MOCTPOeHUH 3MbOeauHra TransH?

5. Kak ctpoutcs smbeaaunr DistMult?

6. [lns Kakux 3aad MOXKET HCII0/Ib30BaThCs BEKTOPHOE TMpefcTaB/ieHrde rpadoB
3HAHUU?

7. Kakue 3a/1auv MO)KHO pellaTh C TIOMOLLBIO s13bIKOBOM MOJIe/n?

8. Kak Morytr aBTOMaTMuyeCKd BbISBISATHCS CEMAHTUUYECKHWE OTHOLLUEeHUS MeXIy
C/1I0BamMu?

9. [ly1g uero MOTyT UCI0JIb30BaTbCsl OTKPBITbIE OHTOJIOIMU?

10. B uem crierjudrika KpyIrHOMacCIITaOHBIX YHUBEPCaIbHBIX 0a3 3HAaHUM?

11. Ha kKakux 3ajjauax BBITIOJHSIOT 00yueHHe BEKTOPHBIX IpeCcTaBieHul rpadoB
3HaHUM?

12. Kakwue 3a7jaum pelaeT si3bIKOBasi MOZeJ/Ib?

13. Kakwue noaxozbl UCIO/Ib3YIOTCA [J/11 aBTOMaTu4yeCKOro U3BJIeUeHUs] CeMaHTHUKU
CJIOB M3 TEKCTa Ha eCTeCTBEHHOM $I3bIKe?

14. Uto Takoe «CBsi3aHHbIe JJaHHbIE» U KaKOW MPUKIaJHOW CMbIC/ UX CO3/IaHUS?

15. Kakwue ripuioykeHust MOYKHO TTIOCTPOUTH Ha OCHOBe 0a3bl 3HAHUNA?

JononHuTebHasA MHGpopManusa

Kpumepuu 6aa1bHOU OYyeHKU pasiuyHbix popm meKyuje2o KOHmpo/s ycneeaemocmu
codepxycamcsi 8  coomeemcmeyrowjux — memoouueckux — pekomeHOayusix — Kacgheopnl
UCKYCCMBeHHO20 uHmentekma Pakyibmema UHGOPMAYUOHHBIX MeEXHOo/Mo2Ull U aHanu3da

00/1bWUX OAHHDIX.
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7. DOHJ OLIEHOYHBIX CPEACTB /ISl MPOBe/eHUA MPOMEKYTOYHOM aTTeCTal[iuH 00yJYaroIUXcs M0 JUCHUIUTHHE

[TepeueHb KOMITETEHIIMM C YKa3aHWEM WHAWKATOPOB WX [JOCTYPKEHHS B TIPOL[eCcCe OCBOeHUsI 00pa3oBaTe/lbHON IMPOrpaMMbl COJIEPKUTCS B

pazgene 2. «IlepeueHb naaHupyembiX pe3yibmamos 0ceoeHus 06pazoeamenbHOl npo2pammbl (nepeueHb KoMnemeHyull) ¢ ykasaHuem uHOUKamopos ux

0ocmudiceHuUsl U NAaHUpyemblX pe3yabmamos ofyueHust no OuCyunauHe».

TunoBbie KOHTPOJ/IbHbIE 3a/idHUA W/IN HHbIE€ MdTepPHdJIbI, HEOGXO,HI/IMBIE AJIA O€éHKH HHAUKATOPOB A0CTH)XKEHUA KOMHETGHHHﬁ, yMEHI/Iﬁ

¥ 3HAHUU

Haumenosa-
Hue

KOMIIeTeHI{uUHn

HaumeHnoBaHue uH-
AUKATOPOB A0CTHIKe-

HHUA KOMIIeTeHIIUUu

Pe3ynbTarsl 00yue-
HHfA (YMeHHs ¥ 3Ha-
HMHsI), COOTHeCEeHHbIe
C UH/{UKAaTOPaMH J10-
CTH)KeHHs

KOMIIeTeHIIuHn

TunoBsbie KOHTPOJIbHBIE 3dJdHUA

[IKTII-6. Cro-
cobeH yuacT-
BOBaTh B TIPO-
MBIIIJIEHHON
pa3paboTke
MIPOTrPaMMHOTO

obecrieueHus

Paboraet B cooTBeT-
CTBUH C TIPOMBIIIIEH-
HBIMU METO/0/IOTUSIMU

pa3paboTKu

3HaTb: OCHOBHLIE
NIPOMBILLIJIEHHBIE MeTO-
JIOJIOTWU pa3paboOTKu
[10, npumeHsiemble
CTaH/apThl KauecTsa U
IO XO/ bl K yIIpaBJie-
HUIO )KU3HEHHBIM LIVK-
JIOM TIPOrPaMMHOI0
TIPOAYKTAa, BKJIIOYast
TIPUHLIUAIIBI MOZe/IUPO-
BaHUS IIPeMeTHbIX
obsacTeii U yripaBiie-

HUSI TPeOOBaHHUSIMH

WHTerpupyiiTe ceMaHTHYeCKHe TEXHOTIOTHH B MPOLIECC MALIMHHOTO 00y4eHus /s yaydlie-
HUS KaueCTBa aHa/M3a S5KOHOMHUUEeCKUX JaHHbIX. ONuUIINTe, Kak ceMaHTHYeCKHe TeXHOIOTUU

B/IMSIIOT Ha BHIOOP MPU3HAKOB, 00yueHre MOJIe/I ¥ UHTepIIPeTaL{|i0 pe3y/bTaToB.
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HaumeHoBa-
HHe

KOMIIeTeHIIuHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHU), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTHKeHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

YMernb: NIpuMeHATh
COBpeMeHHble UHCTPY-
MEHTbI CeMaHTHhye-
CKOT'0 aHaiu3a v npo-
eKTUPOBaHUs Moziesien
JlAaHHBIX, C/leflysl CTaH-
Japrtam u TpeboBa-
HUSIM [TPOMBILIEHHBIX
MeTO/|0JIOTUM pa3pa-
OOTKM TTPOrpaMMHOTO

obecrieueHus

[IpyMeHsieT UHCTPY-
MEHTBI TIOZIZIEP>)KKU Me-
TOZIOJIOTHH pa3paboTKu
Y UCTIONb3yeT HaBbIKU
Be/leHHs JJOKyMeHTa-
L[UIA B COOTBETCTBHUH C
TpeboBaHUSIMH

MeTOoA0/I0Irnu

3HaTh: TUIIOBbIE I1PO-
MBIIIIJIEHHBIE METOZ[0-
noruu pa3paboTKu
MporpamMMHOT0 0bec-
TeyeHrsi U COOTBET-
CTBYIOLIIe UHCTPY-
MEHTBI TIO/|I€P)KKU
TMPOLIeCCOB pa3pa-
60TKM

YMeTb: 3PeKTHBHO

PaspaboratiTe a/irOpyUTM /IJIs1 aBTOMaTHUeCKON KlaccuUKaliuy (GUHAHCOBBIX HOBOCTEH C UC-
T10JIb30BaHVEM CeMaHTUYeCKUX TexHOonoruu. Omnpefenndre KaTerOpUM HOBOCTeW, Takve Kak
"MonoXXuTesibHbIE", "HEUTpa/ibHble" U "OTpULiaTe/bHbIe", U TIPUMEHUTE aJIFOPUTM [I/Is1 aHa-

JIN3a pea/IbHbIX HOBOCTHBIX CTarei.
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HaumeHoBa-
HHe

KOMIIeTeHIIuHN

HaumeHoBaHHe MH-
AUKATOPOB A0CTHIKE-

HHUA KOMIIeTeHIIUHn

Pe3ynbrars! 00yue-
HMA (YMeHHA U 3Ha-
HHU), COOTHeCeHHbIe
C MHAMKATOpaMH /0-
CTHKeHUA

KOMIIeTeHIIuHn

TunosBblie KOHTPOJIbHbIE 3d/JdHUA

MIPUMEHSITh CIleliay-
3MPOBaHHbIE UHCTPY-
MeHTaJ/IbHble CPeZCTBa
TIO/I/IeP>KKU BbIOpaH-
HBIX MEeTOZ0/IOTHH pas-
pabOTKU TIpOTrpaMM-

HOTro obecrieyeHus
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ITpumepbi NnpakKMuKo-opueHMUpPOBAHHbIX 3a0aHUll

1. Ornumumre ¢ momoiibto RDF Turtle 6a3y 3HaHuii o6 ydyeGHOM Tipoijecce B
YHUBEPCUTETE.

2. Cnomomgsto RDF Schema moctpoiite oHTOMOTHIO /151 OUOIHMOTEKH.

3.  Hamuute SPARQL 3anpoc asis Wikidata st v3BieueHuss UHpopMaliiu o0 BCex
¢unpmax Kpucrogpepa HonaHa.

4. Hammmwure SPARQL 3arpoc ass Wikidata a1t usBieyeHusi iH(Qopmalyiy 0 Bcex
MuHHcTpax (rHaHCcoB Poccuiickoii ®Pesepalym.

5. Omummre ¢ nomompbio RDF Turtle 6a3y 3HaHuii 006 accopTUMeHTe
KaHLIe/ISIPCKOro Mara3uHa.

6. Ormmumute c momoisio RDF Turtle 6a3y 3HaHuii o 11kosie.

7.  Tlo 3amanHomy rpady 3HaHuii B opmate RDF Turtle nocTtpouts BU3yanu3aluio
B BUJe rpada.

8. Hamumre SPARQL 3anpoc ania Wikidata asis ussneueHust vHGopmalyuy o BCex
Mo/iesisix aBToMoOuIeid, co3/jaHHbIX Ha BO/KCKOM aBTO3aBoie.

9. [TocTpoiiTe OHTONOTUKD, HAa OCHOBE KOTOPOW MOYXHO MOCTPOMTbH BBIBO/,
OTTUIIINTE TIPUHIUT pabOThI BLIBO/IA.

10. Pemure 3amauy wu3B/eUeHUsT HMEHOBAaHHBIX CYIL[HOCTeM U3 TeKCTa Ha
€CTeCTBEHHOM SI3bIKe.

11. PemuTe 3asauy onpepesieHUsl TOHaJIbHOCTY TEKCTa Ha eCTeCTBEHHOM SI3bIKe.

12. Pewmmre 3azjauy Mo oOmpeje/ieHUI0 MHTEHTa BBbICKA3bIBAaHUSI HAa €CTeCTBEHHOM

SI3BIKE.
ITpumepni 60npocoe 0151 N0020MOEKU K NPOMeXdCymoYHolU ammecmayuu

ITpumepHbie éonpochbl 0151 N0020MOBKU K 3aueny
1. CemanTtnueckue cetd. I'padbl 3HaHui. IlpescraBieHue C/IOKHBIX B3aUMOCBSI3EU

MeXXTy JaHHBIMH, CBSI3el CYIIHOCTeH, aTpuOyTOB Y OTHOIIIEHUH.

2. OcHoBHbIe TexHO0TMU Semantic Web.

3.  RDF. ®opmar RDF Turtle. ITpumep omucanusi 6a3el 3HaHU#M € riomoinbio RDF
Turtle.

4, [ToHsiTWe OHTONOTWMK MPU CO3[aHKK rpadoB 3HaHWM. KitoueBble T€XHOIOTHUU
JI71s1 OTIMCaHuWsl OHTOJ/IOTUM B Semantic Web.

5. RDF Schema. CpaBHenne ¢ OWL. [Ipumep onucaHusi OHTOOTUA MpPeAMeTHOU
obsactu ¢ momorsio RDF Schema.

6. OWL. CpaBHenue c RDF Schema. [Ipumep ornvcaHusi OHTO/IOTMM TpeAMeTHOMN

obsactu ¢ momorsro OWL.
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7. OTkpbIThIe OHTONOTMU. [IpYMepbl OTKPBITBIX OHTOJOTHUWA. [IpUHLMIIBI
MOCTPOEHHUSI YUaCTHOM OHTOJIOTHUU C UCIO/Ib30BaHUEM OTKPBITOW OHTOJIOTHHU.

8. KpyrHomaciitabHble yHUBepca/ibHble 0a3bl 3HaHWM, Keiickl Wikidata u
DBPedia. CpaBHenue Wikidata, DBPedia u Bukuneuu.

9. KpynHomaciinTabHasi yHuBepcanbHast 6a3a 3Hanuii Wikidata. Obiiiee orvicanmue,
CTPYKTYpa, QyHKLIMOHA/IbHbIe BO3MOXXHOCTH. CBsi3b Mexxy Wikidata u Wikipedia.

10. As3bik 3ampocoB SPARQL, wcnosib30oBaHWE OTKPBITBIX 3SHATIOWHTOB /IS
nosyueHUss MH(QOPMaLMK M3 KPYIHBIX YHUBepcaabHbIX 0a3 3HAHWUM C TOMOILBIO 3aTPOCOB
Ha SPARQL.

11. Ba3el 3HaHWM — oOMpejeseHUus] U aJbTePHAaTUBHbIE TMPUHLIUMBI TTOCTPOEHUSI.
MartmHo-unTaeMble 6a3bl 3HaHUNW. BO3MOXKHbIE MHCTPYMEHTHI [IJIsi TIOCTPOEHUSI MallliHO-
ynTaeMbIX 6a3 3HAHUM.

12. ITpyHIOMIBI TTOCTPOEHUsT IMOeAIUHIOB U TIOCTpOeHre 3MbeaIuHIOB A1l rpadoB.
AOMbeauHT node2vec.

13. Ombenaunru asisi rpadoB 3HaHMHE. Ob1jas KiaccudyKaiys 1 0CO6eHHOCTH.

14. bununetinbie smMbeaguHrY A1 rpadoB 3HaHuM DistMult, ComplEx.

15. TpaucnsuonHble sMbeaauHry A5t rpadoB 3HaHuk TransE, TransH.

16. T'nybokue smbenaunru ass rpados 3HaHuii ConvE.

17. BeiBog B rpaax 3HaHWW. BbIBOJ HA OCHOBe TNpaBuI.

18. BeiBoz B rpadax 3HaHuid. BbIBO/ HA OCHOBE OHTOJIOTHHU.

19. SA3wikoBble Mozenu. OmnpeneneHve W Le/d S3bIKOBBIX MOjie/ied, OCHOBHbIE
MOAXO/bI K TOCTPOEHMUIO.

20. ucTtpuOyTHBHAsi THUIOTEe3a, ITOCTPOEHUS 3SMOeIJUHIOB CJOB C TIOMOIIbBIO
word2vec. CeMaHTHUeCKUM aHau3 C TIOMOILbI0 word2vec.

21. CoBpeMeHHbIe T7TyOOKHe MO/ TIOCTPOEHUS SI3BIKOBBIX MO/iefield Ha OCHOBE
TpaHc(hOpMepoB.

22. ABTOMaTMuecKuii aHa/IM3 TEKCTa Ha eCTeCTBEHHOM sI3bIKe /i1 oOoraijeHus
rpadoB 3HaHUN. BrIsiBeHre MMeHOBaHHBIX CYIL[HOCTEM.

23. ABTOMaTUUeCKMM aHa/M3 TeKCTa Ha eCTeCTBeHHOM S3bIKe /it oOorareHus
rpadoB 3HaHUii. BrisiB/ieHe UME@HOBAHHBIX CYIIJHOCTEM.

24. ABTOoMaTMuecKWll aHa/IM3 TEKCTa Ha eCTeCTBEHHOM sI3bIKe /11 oOoraijeHus
rpadoB 3HaHU. BrIsiB/ieHre OTHOLLIEHUM.

25. O6orarenue rpadoB 3HaHWN Ha OCHOBe ABTOMATHUYECKOTO aHa/IW3a TEKCTOB Ha
ecTeCTBeHHOM s3bIKe. [TocTpoeHne HecTporux rpaoB 3HaHUM.

* [IpomedxcymouHas ammecmayusi obyuarowjuxcsi nposooumcsi 8 ¢popmame

mecmupoeaHus
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8. IlepeueHb OCHOBHOM W [IONIO/IHUTE/ILHOW Yy4YeOHOM JIMTEPaTyphl,

He0o0X0 MO /I/Isi 0CBOEHHMS AU CIMILTHHBI

OcHogHas numepamypa:

1. KpuBonanos, C. f. Wcrnonb3oBaHue si3bika Python B Teopuu BeposiTHOCcTel [
OneKTpoHHBIN pecypc ] : yuebnuk / KpuBonanos C. 1. Mockga : [Tpometeit, 2022
492 C. Knura u3 KOJUIeKLIUU [TpomeTten - MaremaTuKa
https://e.lanbook.com/book/220814 ISBN 978-5-00172-220-5. [BUK ID: RU-
LAN-BOOK-220814]

2. KpuBonarioB, C.fI. Marematuka Ha Python : Yuebnuk / C.{I. KpuBonarios, M.b.
XpuryHoBa OyeKTpoH. AaH. Mocksa : KHoPyc, 2025 455 c. Pexxum pgocryna:
book.ru Internet access https://book.ru/book/955467 ISBN 978-5-406-13759-8.
[BUIK ID: RU\bookru\bibl\955467]

JonoiHumensHas aumepamypa:

1. PocroBiieB, B. C. UckyccTBeHHble HelipoHHbIe ceTd [ DJIeKTPOHHBIN pecypc ] :
yuebHUK 751 By30B / PoctoBueB B. C. 5-e u3z., crep. Cankt-IletepOypr : JlaHb,
2025 216 c¢. Knaura wu3 komiekuyuu Jlanb -  MHdbopmaruka
https://e.lanbook.com/book/447392 ISBN 978-5-507-50568-5. [BMK ID: RU-
LAN-BOOK-447392]

2. KpuBonarioB, C.fI. CraTucTuueckue BbIUMC/IeHUS Ha Tiatgopme Jupyter
Notebook c ucmnonb3oBanreM Python : Yuebnuk / C.51. KprBonarioB 31eKTpOH.
naH. Mocksa : KHoPyc, 2022 431 c. Pexxum pocrymna: book.ru Internet access
https://book.ru/book/943660 ISBN 978-5-406-09739-7. [BUK ID:
RU\bookru\bibl\943660]

HopmamueHble npagoeble akimbl:

9. Ilepeuenr pecypcoB HH(}OPMAIJUOHHO-TE/IEKOMMYHUKAI[UOHHOU CeTH

«IHTEepHeT», He0OXO0AUMBIX /I/Isi OCBOEHMS U CIUILTHHBI

1. OnekrpoHHasi 6ub/moTeka ®uHaHcoBoro yHuBepcutTeTa (OB) http://elib.fa.ru/
(http://library.fa.ru/files/elibfa.pdf)

2. DNeKTpOHHO-6MO/IMOTeuHas cucTeMa "YHuBepcuteTckas 6ubmuoreka OHTAMH"
http://biblioclub.ru/

3."HenoBass oHMaliH OuOMMOTeKa" w3darenbcTtBa "AsibliiHa — ITabGsuriep”
http://lib.alpinadigital.ru/en/library

4. OnekTpoHHO-OMOMMOTeUHas crcTeMa u3zatenbcTBa "Jlane" https://e.lanbook.com/
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. O6pasoBarenbHas nnardopma "FOPAWT" https://urait.ru/

6. Hayunas snektpoHHasi 6ubnmoreka eLibrary.ru http://elibrary.ru

7. DIeKTpOHHO-0Mb/MoTeuHast cucrema W3/laTebCTBa [TpocrekT

http://ebs.prospekt.org/books

8. » HauvoHanmbHast 37eKTpoHHast bubmioteka http://H36.pd/

9. ®uHaHcoBas cripaBouHas cucteMa «PUHaHCOBBIN fupekTop» http://www.1fd.ru/

10.

11.

12.

13.
14.

ONeKTpoHHasi  JIoOKyMeHTauusi 1o pabore B  pytorch (Bapuant 1):
https://neurohive.io/ru/tutorial/glubokoe—obuchenie-s-pytorch/

OneKTpoHHasi  JJOKyMeHTauuss 10 pabore B  pytorch (Bapmant  2):
https://pytorch.org/tutorials/

HOuctpubyTtue anaconda: http://anaconda.org/

http://pandas.pydata.org/

Kypc /1eKiuii 1o MallimHHOMY M TTyOOKOMY 00yueHHI0 (3/71eKTPOHHBIM yueOHUK):

http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf
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10. MeToanueckue yKa3aHus /11 00yJalOLIUXCsI TI0 OCBOEHHIO M CIUITHHBI

OcHoBHBIe 3Tarbl paboThI CTyIeHTa 10 AUCIuIUIHe CeMaHTHYeCKHe TEXHO/IOTHH:

1. [IpenBapuTesibHasi OPUEHTHPOBKA B TMOJJIeXallleM H3yUeHWI0 ydeOHOM
MaTtepuasie 1o porpaMMe.

2. O3HakoM/IeHHe C peKOMeH/I0BaHHOM yueOHOI TuTepaTypoii.

3. CrylliaHve ¥ KOHCTIeKTUPOBaHKe JIeKLIMi, a TaK)Ke BbITIOJIHeHWe APYTUX BUJI0B
yuebHOI paboThI.

4.  TlnaHupoBaHHe CaMOCTOSITeJTbHOW PabOThI.

5. OO6ob1ieHre ¥ cucTeMary3anys WH(POPMAIUH, TTIOUEPIHYTOW U3 JIEKIUA U
MPOUYMUTAHHOW JIUTePaTyphl.

6.  BbinosHeHre KOHTPOIBHOM PabOTHI.

CTygeHTaM TIpU TIOATOTOBKE KOHTPOJILHOM paboThI CiiefyeT WCII0/b30BaTh
HOpMaTUBHbIe JOKyMeHTbl PHHAHCOBOTO yHUBEPCUTeTa, MeToinueckre peKoMeH/aluu 1o
MJIAHWPOBAHWIO M OPraHU3al[iy BHEAyAUTOPHOW CaMOCTOSITe/TbHOW PabOThI CTYIEeHTOB TI0
obpasoBare/ibHBIM ~TporpaMmaM 0OakajiaBpuata W Maructparypsl B DHUHAHCOBOM
YHUBepcUTeTe, yTBepXKzJeHHble npukasoM duHyHusepcurera orT 11.05.2021 r. Ne 1040/0
(cm. cadit ®PuUHAHCOBOIO YHMBepPCMTETa: Ha T[JIaBHOM CTpaHulle pa3jen "Hain
yauBepcuteT" —» "EnnHas ripaBoBasi 6a3za ®uHyHMBepcuTeTa' — "OpraHu3saiusi yueOHOTO
niporiecca”" — "HopmaTtuBHbIe JOKYMEHTBI TI0 CAMOCTOSITeTbHOU paboTe' ).

PexomeHOoayuu no pabome ¢ yuebHbIM Mamepuanom:

1. Oco3HaBaiiTe HaJTMYHbIA YPOBEHb T0/yYeHHbIX BaMU 3HAaHUM.

2. B cutyaiiuu HermoHWUMaHUsI HY)KHO BBISIBUTb TOT TI€PBUYHBbIN YDOBEHb U
(hakTOpBl HEMOHMMAaHMUSI, KOTOPbIe CTa/IX MPENATCTBHEM MOHUMAaHUS M0 C/IeAYIOLEro.

3. 3azaBaiiTe camu cebe BOTIPOCHI U MbITaliTECh OTBETUTH Ha HUX.

PexomeHdayuu no pabome Ha neKyuu U ¢ 1eKYUOHHbIM MAMepUaIoM:

1. OcHoBHas 3ajlaua Ha JIeKLIMA — OCMBIC/IEHHe W3/laraeMoro B Heli Marepuarna.
[nsi 3Toro HeoOXOAWMO CAyIIaTh JIEKLUWIO C CaMOro Hayajsa, He VIycKas OOIuX,
OPMEHTHUPYIOLIMX B MaTepuase pacCy>kleHUH U YCTaHOBOK JIEKTOpa.

2. Benenue 3anuceil Ha JIeKLIMA BaXKHO U T0JIe3HO [1JIS1 JIyYLlero OCMbICIMBAHUS
MaTepuarna, [i/is CoxpaHeHus1 MH(OpMaLvH, C LieJibl0 ee JabHeullero UCrno/b30BaHusl.

3. [nsi obnerueHusi 3amucu pPeKOMEHyeTcCsl TPUMEHSITb COKpalleHUs
TOBTOPSIFOLLMXCSI TEPMUHOB WJ/TM XOPOLLIO U3BECTHBIX MMOHATUM.

PexomeHdayuu no pabome ¢ aumepamypoli:

1. Ec/ii BO3HUK/IM 3aTPyAHEHUs TTPU Pa3bICKMBAHWY MaTepHaria, 1o Kakomy- 6o
KOHKDETHOMY BOIIPOCY, C/IefyeT oOpaTUThCS K TpeJMeTHOMY yKa3aTesito, HarleuaTaHHOMY,

KaK IMIpaBWJIO, B KOHLIE KA>KA0I'0 JINTEPATYPHOI'O HCTOUHHKA.
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2. ITpeameTHbIN yKa3aTenb — 5TO ai()aBUTHBIA CITMCOK OCHOBHBIX HAyUHbIX
TIOHATUM (TEPMHUHOB), COZlep’KaHWe KOTOPBIX PACKPBITO B KHUTe, PSZIOM C TEDMUHOM CTOSIT
yircia, 0003HavarIe HoMepa CTPaHMLl, Ha KOTOPBIX M3/I0)KeH Mareprasl, OTHOCSIIUNCS K

AaHHOMY ITOHATHIO.
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11. IlepeueHb WH(OPMALMOHHBIX  TEXHOJIOTHI, MCIO/Ib3yeMbIX TMPH
OCyIIIeCTB/IEHHH 00pa30BaTe/IbHOr0 MpoIecca Mo JUCHUIUIAHE, BK/IHYas IepeueHb

HEOGXO,E[I/IMOFO nporpamMMHOro o0ecrneueHua " I/lH(i)OpMal_[I/lOHHbIX CIIPABOYHBIX CUCTEM

KommniekT JIMI€H3UOHHOI'0 IMpOorpaMMHOro odecreyeHu:

1. Python 3.8
2. Jupyter Notebook (Windows 10)
3. I1akeT o(pUCHBIX MpOrpamm

4. AntuBupyc Kaspersky

CoBpemeHnHble mpod)ecCHOHA/IbHbIe 0a3bl JAaHHBIX W HH(OPMaALHOHHBIE

CIIpAaBOYHbIE€ CUCTEMBI

1. 'npopmanmoHHo-nipaBoBast cucteMa «I'apaHT»

2. ndopmarioHHo-mpaBoBasi cuctema «KoHcynbrant [1mtoc»

3. OnekTpoHHas sHLMKIonenust: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMII/IEKCHOT'O PaCKpbITUSA vHbopMaLu «CKPVH» -
http://www.skrin.ru/

5. fA3bIK porpamMmMmupoBanus Python 3. https://pythonworld.ru/

CeprudunypoBaHHble MpPorpaMMHbIe W anmaparHble CpejCTBAa 3all[UThI

uHpopmanumn

1. He IpelyCMOTpEHBI

12. Onucanue MaTepHATbHO-TEXHHUYECKOH 0a3bl, Heo0XoAuMoOM [/IA

OCyIIeCTB/ICHUA 06pa30BaTEJ1bHOI‘O nponecca 1mo gJuCuuIlimHe

1. YueOHas ayguTopus /i TPOBeJeHUs yueOHBbIX 3aHSTUN, TPeJyCMOTPEHHBIX
MIpOrpaMMoi, B TOM UMC/Ie TPYIOBBIX W WHAWBUAYATbHBIX KOHCY/BTAI[UH,
TEKyIlero  KOHTPOJII W TIPOMEXYTOYHOM  aTTecTalldd,  OCHalleHHas
o0OopyzioBaHWEM U TEeXHUUECKUMH Cpe[ICTBaMM 00ydeHusi: MeOesb ayJuUTOPHast
(cTombl, CTY/Bs, AOCKA ayJuUTOpHAasi), HA0Op JAeMOHCTPALIMOHHOTO 000pYZOBaHUS

(TpoekTOop, 3KpaH)
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