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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT
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2 AHHOTAIIUA AMCHUITJINHBI

«CEMAHTUYECKUH WEB»

JucrumauHa 06ecrieunBaeT TEOPETUUECKYIO M TPAKTUYECKYIO TTOJTOTOBKY CTY-
JICHTOB B 00JIaCTH CO3/IaHUS PACTIPEICICHHBIX HHTEIJICKTyaIbHBIX CUCTEM HA OCHO-
Be TexHoJoru CemanTuueckoro Web. 3HaKOMHUT ¢ KOHIEMIIMEN U TEXHOJIOTUIMHU
Cemantnueckoro Web, X COBPEMEHHBIM COCTOSTHUEM, OCHOBHBIMU HampaBJICHUS-
MU Pa3BUTHS U MEPCIIEKTUBAMU UCTOJIb30BAHMS TIPU CO3JIaHUHM MH()OPMAITMOHHBIX
CHCTEM pa3IMYHOT0 HazHaueHus. JTabopaTopHbIi MpakKTUKYM HallejaeH Ha (opMupo-
BaHME MPAKTUYECKUX KOMIIETEHIIUM B 0071aCTH pa3pabOTKU pacipeeICHHbIX UHTE-
JEKTyaJIbHBIX CUCTEM, paboTaromux B cpene Cemantuueckoro Web. Ciyxut dhyHaa-
MEHTOM [IJI U3YYECHUSA OUCHUIUINH «HTEIIEKTyalbHbIE ar€HThl I MHOTOAr€HTHBIE
cuctembl» U «lIpoekTupoBanne HHPOPMAITMOHHBIX CHCTEM Ha OCHOBE CEMaHTHYE-

CKUX TEXHOJIOTHI.

SUBJECT SUMMARY

«SEMANTIC WEB»

The aim of the course is to make the students familiar with the Semantic Web
vision, with technologies used on the Semantic Web and with applications using Se-
mantic Web technologies. Topics include basic languages of the Semantic Web (RDF,
RDFS, OWL), description logics, ontology engineering, reasoning on the Semantic
Web, query language SPARQL, Semantic Web rule language SWRL, Semantic Web
services.

Laboratory practice aimed at practical competences (skills) formation for develop-

ment of Semantic Web applications using Protégé and Jena software



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Llenbro TUCHUIUIMHBI SIBIISIETCS MTOJIyY€HUE 3HAaHUN O TEOPETUUECKUX OCHOBAX I10-
CTPOEHMSI, METO/IaX U CPEJICTBAX CO3/IaHUS pACTIPEICICHHBIX HHTEIIEKTYaIbHbIX CH-
cTeM Ha ocHoBe TexHojoruii Cemantuueckoro Web u ¢popMrpoBanne NpakTHYECKUX

HABBLIKOB IIOCTPOCHUA TAKUX CUCTCM.

2. 3aga4amMy TUCHUTUIMHBI SIBISETCS:

-MTOJTYYCHHUE 3HAHUH O TEOPETHYECKUX OCHOBAX, CTaHAApTaX, METOAAX U CPEACTBAX
TIOCTPOEHUS MHTEJUIEKTYyaIbHBIX CHCTEM, OCHOBAaHHBIX Ha KOHIEMIUAX CeMaHTHYe-
ckoro Web u CBsI3aHHBIX JJaHHBIX;

-popMHUpoOBaHUE MIPAKTUUECKUX HABBIKOB ITOCTPOCHUS OHTOJOTHYCCKUX 0a3 3HAHUN
U peaM3allii CHUCTEM, OCHOBAaHHBIX Ha OHTOJIOTHUSX C MCIIOJIb30BAaHUEM COBPEMECH-
HBIX HHCTPYMEHTOB U IT1aT)opMm;

-0CBOCHHE CTIOCO00B (hopMann3aIiuy 3HaHUI, TTOCTPOCHUST OHTOJIOTHH, UCTIOTh30Ba-
HUSI COBPEMEHHBIX HHCTPYMEHTOB | IIaTGOpM pa3paboTKu npuioxkeHnin CeMaHTH-

yeckoro Web.

3. B pe3ynbrare u3ydeHus TUCUUILIUHBL (POPMUPYIOTCS 3HAHUSA: KOHUEMIIUIO K MHO-
rOypoBHEBYIO apxXuTekTypy Cemantuueckoro Web; ctangapThl 1 OCHOBHBIE HAIIPaB-
JICHUS] Pa3BUTHS TAHHOM 00JACTH; MOJAENN NPEACTaBICHUS U 00paOOTKHU 3HAHUM B
Cemantuueckom Web; METOIbI B U HHCTPYMEHTAJIbHBIE CPEJICTBA IOCTPOSHUS MPH-

noxenniit Cemantuueckoro Web;

4. B pe3ynbTaTe u3y4eHus AUCLMILIMHBI (DOPMUPYIOTCS YMEHUS: UCCIIEA0BATh U pa3-
pabarbiBaTh apxuTeKTypbl cucteM M Ha ocHOBe TexHonoruit Cemantuueckoro Web;
BBIOMPATh U TPUMEHATHh METO/IbI TPEICTaBICHUS U 00pabOoTKH 3HaHUI B CemaHTHye-
ckoM Web; BbIOUpaTh METOABI U HHCTPYMEHTAIIBHBIE CPEJICTBA TOCTPOCHUS CUCTEM

WU na ocHoBe Texnonoruit Cemantuyeckoro Web; BeiOuparh u pazpadaThiBaTh Mpo-



rpaMMHbIe KoMnoHeHTHI cucteM MU nis cpeast Cemantudeckoro Web; mpoBoauTh
AKCIEPUMEHTAIBHYIO MPOBEPKY paboTocnocoOHocTu cuctem MU Ha ocHOBE TeXHO-

sgorui CemanTuuyeckoro Web.

5. B pesynbrare uzydeHust JUCIUTIINHBI (POPMUPYIOTCS HaBBIKU: TTIOCTPOCHUSI OHTO-
JIOTUH C UCTIOJIb30BAaHUEM peslakTopa Protege; mpuMeHeHHsI METOI0B MPE/ICTABICHUS
1 00paboTKH 3HAHUM Ha s13bIKax CeManTHYeckoM Web; BeIOOpa, pa3pabOTKH U DKCIIE-
PUMEHTAJIBHOM MPOBEPKH PabOTOCTIOCOOHOCTH IPOTPAMMHBIX KOMITOHEHTOB CHCTEM

MU na ocHoBe Texnoaoruii Cemantuueckoro Web;

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuuIinHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX JUCIUIUIMH Y4eOHOTO IJIaHa:
1. «AHanu3 pacnpeneneHHbIX JaHHBIX»

2. «HTEIIIeKTYabHBIE CUCTEMBD»

3. «Pa3paboTka mpuIoKEeHUH B pacpeieIEHHON Cpeie»

1 o0ecreurBaeT U3yuYeHUE MOCIEAYIONINX TUCIUIUINH:

I. «I/IHTeJ'IJIeKTyaJIBHBIe ArCHThl U MHOT'OAICHTHBIC CUCTCMBI»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

I1K-9 CrniocoOeH wuccnenoBarh U pa3pabaThiBaTh APXUTEKTYpPbl CHUCTEM HCKYC-

CTBCHHOI'O MHTCJIJICKTA JJIA Pas3IMYHBIX IIPCIAMETHBIX o0JIacTell Ha OCHOBE
KOMITJIIEKCOB METOJ0B U MHCTPYMCHTAJBHBIX CPEACTB CUCTEM HMCKYCCTBCH-
HOI'O MUHTCJJICKTA

IIK-9.2 Buibupaem komniexkcvl Memooos U UHCMPYMEHMAIbHbIX CPEOCME UCKYC-
CMBEHHO20 UHMeNLIeKma OJisl peuleHus 3a0ad 8 3a8UCUMOCTU O 0COOeH-
Hocmetl npedmMemuol obracmu

ITIK-10 Crniocoben BbIOMpaTh, pa3pabaTbiBaTh U MPOBOTUTH IKCIIEPUMEHTAIBHYIO
MIPOBEPKY pabOTOCIIOCOOHOCTH MPOTrPAMMHBIX KOMIIOHEHTOB CUCTEM HUCKYC-
CTBEHHOTO MHTEIUJIEKTa MO obOecreueHnto TpedyemMbix KpuTepueB dddex-
TUBHOCTH M KaueCTBa ()YHKIIMOHUPOBAHHS

TIK-10.1 Buibupaem u pazpabamuvieaem npoepammHvie KOMNOHEHMbL CUCTEM UCKYC-
CMBEHHO20 UHmMeN1eKma

1IK-10.2 Ilposooum sxcnepumeHmanvHy0 npo8epKy pabomocnocoboHOCmu cucmem
UCKYCCNBEHHO20 UHMELIeKmA

IIK-11 Crnoco0eH pyKOBOIUTH MPOESKTaMH 110 CO3/IaHUI0, BHEIPEHHIO U UCIIONB30-
BAaHUIO OJHOW WJIM HECKOJBKUX CKBO3HBIX HHU(PPOBBIX CYOTEXHOIOTHI HUC-
KYCCTBEHHOTO MHTEJUIEKTa B IPHUKJIATHBIX 00IACTIX

1IK-11.1 Uccnedyem u ananusupyem pazsumue HOBbIX HANPAGIEHUU U NEPCNEKMUB-
HbIX Memo008 U MEeXHON02U 68 00IACIU UCKYCCMBEHHO20 UHMELIeKmd,
yuacmeyem 6 uccie0o8amenbCKux npoeKmax no pazeumuio nepcnekmus-
HbIX HANPAsNeHuti 8 001acmu UCKYCCMBEHHO20 UHMELLEKMA (Aneopummu-
YecKask uMUmayusi OUOI02UYeCKUX CUCIeM NPUHAMUS PeuleHUl, A6MOHOM-
HOe camoobyyerue u pazeumue adanmueHOCMU aicOpUmmo8 K HOBbLM 3d-
0auam, aemMoOHOMHASL OEKOMNOZUYUSL CILONCHBIX 3A0ad, NOUCK U CUHME3 pe-

wienutl)

IIKO-3 CrniocobeH co3/1aBaTh ¥ IPUMEHITH METOIbI PACTIPEIEIEHHOTO UCKYCCTBEH-
HOTO MHTEIJIEKTA JIJIsl CO3IaHMsI MHTEIUICKTYAIbHBIX CPEJl U CEeMaHTHUYECKO-
ro Beba.

1IKO-3.2 Tpumensiem memoowvl pacnpedeneHH020 UCKYCCMBEHHO20 UHMELLEKMA 0I5

nocmpoenus cemanmuueckozo eeoa (Web 3.0)




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n a4 a4 a4 au
1 BBenenne 1 4
2 | OcHoBbsl CeManTHueckoro Web 4 12
3 | Onuronoruu B CemantnueckoM Web 4 8 12
4 | Jlornyeckue ocHOBEI CemanTrueckoro Web. Jleckpuntus- 6 8 16
HBIC JIOTUKH
5 | IIporpammubIe CpencTBa pa3padoTKu npuioxeHuit CemaH- 6 10 24
trueckoro Web
6 | S3wiku 3anpocoB CemanTtuueckoro Web 4 4 1 26
7 | Cepsucsl Cemantuueckoro Web 4 9
8 | Ilpunoxenus Cemantudyeckoro Web 4 4 8
9 | 3akmoueHHe 1
Hroro, au 34 34 1 111
W3 HuX a4 Ha KOHTPOJIb 0 0 0 35
OO01mast TpyJ0eMKOCTh OCBOSHHUS, a4/3¢ 180/5
4.1.2 Copepxanne
Ne HaumeHnoBaHue TeMbl Conep:xanue
n/n TUCITANIJIMHBI
1 | Beenenue [Ipeamer aucuMIuIMHbL, €€ 00BEM, COEepKAHUE U CBSI3b C
JIPYTUMU JUCHUIUIMHAMK Y4eOHoro 11aHa. Llens, 3agaun,
MECTO M POJIb JTUCHHUILINHBI B (POPMHUPOBAHUU KOMIIETEH-
i creranucra. OcobeHHOCTH MPOBeIeHUs TabopaTop-
HOTO MPAKTHKYMa ¥ MPOMEXKYTOYHOU aTTeCTAINU.
2 | OcHoBsl CemanTuueckoro Web Opomonusa Web-texnonoruii. HemoctaTku TpaauinoHHO-

ro Web. Konnenmus 1 MHOTOypOBHEBOE MpECTaBICHUE
CemanTtuueckoro Web.

S3eik RDF. Mopens nanasix RDF. Pecyperl. YTBepxke-
Hus. CyObekT, mpenaukar, oobekT. I'padoBoe mpencras-
nenne RDF-monenu. AHoHMMHBIE BepiiuHbl. ClICcOYHbIE
tunsel. Cunrakcuc RDF. IIpoctpancTBa umeH. [lceBnonu-
Mbl. Bapuanter Hotanuit RDF. SI3eik RDF-cxem (RDFS).
Omnucanue K1accoB ¥ CBOMCTB. O0nacTh onpeneneHus, 00-
JIacTh 3HAYEHUH, KapIUHAIbHOCTb.




Ne HanMeHoBaHue TeMblI Conepxxanue
n/n JUCHHILIMHEI
3 | Onronorun B CemantuueckoMm | [loHsiTue oHTONOTHH B MH(OpMaTHKE. BHUIIBI OHTONOTHIA.

Web

Pons 1 Mecto onTonoruii B Cemantudeckom Web. S3bik
npeacrasienus onronoruit OWL. OcoGeHHOCTH AraieK-
toB OWL Lite, OWL DL u OWL Full. AkcuoMEbI Ki1accoB
Y CBOWCTB.

TpeboBanus Kk pa3pabOTKe U METOMOJIOTHH pa3padoT-
KM OHTOJIOTHIl. UTHCTpyMeHTaIbHbIE cpeicTBa pa3paboTKu
oHTosnoruil. Pemakrop ontonorui Protege.

[IpoGrema 1 METO/IbI COTTIACOBAHHUSI OHTOJIOTHH.

Jlornueckne ocHoBbl CeMaHTH-
yeckoro Web. JleckpunTuBHbIE
JIOTHKA

Heckpuntusabie noruxu ([1J1). Konuenrst, poiau, HHABH-
IyyMbl, onepatopbl. CBSA3b C IPYyTUMHU JIOTUYECKUMU Pop-
ManusMmaMu. [{JI kak s3e1ku onrcanus oHTosiorui ajs Ce-
Mantuueckoro Web. Ipocreitmas JIJI ALC. ba3a 3Hanuit
JJI: A-Box u T-Box.

HeckpuntusHas goruka SHIQ, cuHTakcuc ¥ ceMaHTHKA.
Onucanue onronoruii B SHIQ. SHIQ u OWL. Konctpyxk-
topel SHIQ B OWL. Axcuomel SHIQ 8 OWL.

OcHoBHble TpoOnemsl BeiBoaa B JIJI. Apxurekrypa craH-
naptaou cuctemsl JIJ1. Paccyxnenus B JIJ1 SHIQ. Paciiu-
penus u BapuanTs! JIJI SHIQ.

[TporpammMHBIe cpescTBa paspa-
00TKU npunokeHnit CeMaHTH4e-
ckoro Web

OpeiimBopk Jena. Co3mpanue RDF-moneneii. Mogaens mo
yMon4aHuo. Mojenb OHTOJIOTHH. 3aJaHue MapaMeTpoB
Mozaenu. RDF-y3nbl. UteHue u coxpaHeHUE MOJIEIIEH.
Nmnopt onTonoruil. O0beqMHEHNE U yaJIeHUE MOJIEIIEH.
Mopgens kak ¢adbpuka RDF-o00bexToB. YcroitunBoe xpa-
HeHue mojeneit B Jena. PaboTa ¢ pecypcaMu OHTOJIOTHH.
Kunaccel, cBoiicTBa, sK3eMIUIApHI. JIuTEpabl.

SA3pikn  3anpocoB CemaHTH4Ye-
ckoro Web

S3bik 3ampocoB Cemantuuyeckoro Web SPARQL. Ilpo-
CTbIE 3anpochl. Tepmbl, TUTEpabl, NepeMeHHble. CIMCOK
MpeauKaroB-00bekToB. AHOHUMHBIE Y3Iibl. RDF komek-
uu. O6pasuel Tpoek. O6pasubl pemeHnil. MHOXeCTBEH-
HBIE COMOCTABJICHHUS.

Pa6ora ¢ RDF nurepanamu. Conocrasinenue RDF nute-
panoB. Orpanuvenus 3HadeHunii. O6pasiel rpadoB. O0b-
enuHEeHHE 00pa3ioB. Habopsr nanueix RDF. 3anpock! Ha-
6opa nanHbix RDF. Onucanne nHabopos nanubix RDF. Pe-
meHust u Gpopmel pesynsraroB. Beibop nepemennsix. [1o-
CTPOEHUS pe3ynbTupyloero rpaga. Onucanus pecypcos.
SAsuble IRI. Unentudukanus pecypcon. @yHKIUU U oTie-
paropsl SPARQL.

[IporpaMMHbIe HHCTPYMEHTBI peasin3anuu 3amnpocon. Hc-
nonb3oBanue SPARQL c Jena. [Tpumeps! peanuzaiuu 3a-
MIPOCOB




Ne HanMeHoBaHue TeMblI Conepxxanue
n/n AUCHHUILIHHBI
7 | CepBucsl Cemantuueckoro Web | Ilonstue cepBucoB Cemantuueckoro Web. Onronmoruu

Mmozenuposanusi Web-cepsrcoB. Onncanue cepBuca: mpo-
¢bwib, Momens mporecca, BauMoneicTeue (grounding).
Oransl paboTel ¢ Web-cepBrcamu: aHHOTUpOBaHUE, OOHA-
pyXxeHue, o0paleHre, KOMIIO3UIUS, MOHUTOPUHT BBINOJI-
HEHHS CEPBUCOB.

Crnenndukanuu cemantuueckux Web-cepsucos: WSMO,
WSML, WSMX, OWL-S, SWSF, IRS-III, WSDL-S.
Mertozpl, aarOpUTMbl U MHCTPYMEHTBI OOHApYKEHUsS U
xomno3uuuu Web-cepsucos. [IpumMeps! onucanus cepBu-
coB. BapuaHTbl Mcniob30BaHNsl OOHAPYKEHUS U KOMITO3H-
1uu ceprucoB B B2B cucreme npeanpusrus.

8 | IIpunoxenuss CeMaHTHYECKOTO | DIEKTPOHHAs KOMMepIus, ayKuuoHsl. COop M ympas-
Web nenue uHpopmanuen. [lepconanpaple MoMonTHUKH. Ha-
y4HO-00pa3oBareibHble HH()OPMAITMOHHBIE Cpebl. DJIeK-
TPOHHBIA TYypU3M. DJIEKTPOHHOE MPaBUTEILCTBO. brOMH-
¢dopmaruka. Cemantuueckuii Grid. Ynpasnenue OusHec-
IIPOLIECCAMHU.
9 | 3akmoueHue [lepcriekTUBBI pa3BUTHSI TEOPUU M TEXHOJIOTUN CEMaHTH-
yeckoro Web kak MHHOBallMOHHOW 007acTH nH(OpMaIu-
OHHBIX TexHOJOorui. Kparkue uToru nu3yueHus JuCIUILIU-
Hbl. OCOOEHHOCTH MPOBEACHUS IK3aMEHa.
4.2 IlepedeHb J1adOpPaTOPHBIX padoT
HaumeHnoBanue 1a00paTopHOii padoThI KosnuecTBo aya. yacos
1. PazpaboTka nHopMalimoHHbIX pecypcoB ceMaHnTuyeckoro Web c
KCIIOJIb30BaHuEM pefaktopa Protége 6
2. M3yuenune METOM0IOT M U BU3YAIbHBIX CPEJCTB MIPOCKTUPOBAHUS
OHTOJIOTH1 4
3. Pa3pabotka mpunoxkeHuit ceMmantuaeckoro Web ¢ ncnonbszoBanu-
eM ¢peitmBopka Jena (yacth 1) 6
4. Pa3paboTka npunoxxeHui cemantTuaeckoro Web ¢ ucrnosiab30BaHu-
eM ¢peliMBopka Jena (yacTb 2) 6
5. Peanmu3arus 3ampocoB K pecypcam ceMaHTHueckoro Web Ha si3bike
SPARQL 6
6. Peanusanust 1oru4eckoro BpIBojia B ceMaHTuueckoM Web 6
HTtoro 34

4.3 IlepeyeHb NPAKTHYECKHUX 3AHATHI

HpaKTI/I‘—ISCKI/Ie 3aHATHA HC ITPEAYCMOTPCHBI.




4.4

4.5

I/ICXOI[HLIG JaHHBIC U Tpe6OBaHI/I$IZ Pe(bepaT TOTOBHUTCS CTYACHTOM CaMOCTOSATCIIBHO
I10 SaHaHHOﬁ npenoaaBarciicM TCMEC Ha OCHOBC aHaJIn3a pCKOMCHAOBAHHBIX K CaMO-

CTOSATENIbHO HalJACHHBIX HH(GOPMAIIMOHHBIX HCTOYHHUKOB. TeMbl pedepara cOOTBET-

KypcoBoe npoextupoBanme

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

Pedepar

CTBYIOT aKTyaJIbHBIM BOMPOCAM Pa3BUTUS TEXHOJIOTUI cemaHTHueckoro Web.

O6bem pedepara JOKEH COCTABIATh HE MeHee 25 cTpanull. OdopmiieHre JOKyMeH-
Ta B COOTBETCTBHE ¢ TpeboBanusMH... . B mpomecce Hanmucanus pedepara CTyaeHT

BBITIOJIHSIET MOAOOP UCTOYHUKOB M COIIACOBBIBAET C MPENoiaBaresieM IiaH pedepa-

Ta.

ITo pe3ympraram MoAroTOBKH pedepara CTyIeHT TOTOBHUT JOKJIa] C IPE3CHTAINEH Ha

CEMHHApE W MPEUIOKESHUS JIJIs1 TIOJTOTOBKH JOKJIaa Ha KOH(PEPEHINIO U/WH My0-

JIMKallUK B )KypHAJIC..

Tembr:

Ne
n/n

Ha3Banne TeMbI

IlepeBoa Tembl

1

Ananu3 monynen paccyxaeHuid angs OWL-
OHTOJIOTH

Reasoners for OWL-ontologies

2 | Metonsl aBTOMaTu3upoBaHHOro nocrpoenus | Methods for the automated construction of
OHTOJIOTU Y ontologies

3 | IIpencraBnenue n oO6paboTka TeMIopaibHBIX | Representation and processing of temporal
3HAHWI B OHTOJIOTHSIX knowledge in ontologies

4 | MeTtonpbl cornacoBaHUsl OHTOJIOT UM Methods for Ontology Alignment

5 | Bapuantel ucnonbs3zoBanus HabopoB oTkpbl- | Use Cases of Open Linked Data Sets in
ThIX cBs3aHHBIX MaHHBIX (Linked Data) B pa3- | Different Areas
HBIX 00JIaCTsIX

6 | O630p u ananmm3 Touek gocryna SPARQL Review and analysis of SPARQL endpoints

7 | Peanuzauusa ¢peneparuBubix SPARQL-3anpo- | Implementing Federated SPARQL Queries
COB U MHTETpalusa JaHHBIX and Data Integration

8 | CpaBuurenbHbli ananu3 Triple store Comparative analysis of Triple stores

9 | TexHnomornu KOHBEPTAIMK JaHHBIX B cemaH- | Technologies for converting data into
THYECKUE (GOpMaThI semantic formats

10 | OcHoBHBIe  Bo3MOkHOcTH  (peiimBopka | Key features of the Eclipse RDF4J
Eclipse RDF4J framework
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Ne Ha3Banue TeMbl IlepeBoa Tembl
n/n

11 | Ocobennoctu si3pika OWL2 no otHomenuto | Features of the OWL2 language in relation

k OWL to OWL
12 | Ilpumepsl mpakTuueckoro wucnoib3oBanus | Examples of practical use of RDFa
RDFa

4.6 HNuauBuayaJbHOE JOMAaIlIHee 3aJaHUE

NuauBuayansHOE TOMaIIHEee 3ajaHue He MPeayCMOTPEHO.

4.7 JokJaan

Jloknax He TIpe1yCMOTPEH.

4.8 Keiic

Keuc He npegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00ecedYeHne CaMOCTOSITeILHOM pa-

00THhI

CamocrosTenbHas paboTa CTy[IeHTa BKIIIOYACT:

1. PaGoTy ¢ IeKIIMOHHBIM MaTepUaIoM, TOCTYITHBIM Ha TIaTGopMe IEKTPOH-
HOTO OOy4YEHHSI M PEKOMEHIOBAaHHON y4eOHOH JIUTEPaTypou, B TOM YHCJIC B OIepe-

KAaromieM pCiKuMe.

2. [ToaroToBKy K J1aOOpaTopHBIM padoTaM, BKITI0Yas U3yICHUE METOIUICCKIX
yKa3aHUW U JOMOJTHUTEIHHOTO MaTeprasa, HeoOXOIUMOTO ISl BBITIOJHEHUS J1a0o-

paTopHBIX paboT.

3. Ilouck, uzydyeHue u npeseHTanus uHGOpPMAIMU 0 33aJJaHHON MpodeMe,

aHaJIu3 HAyYHBIX MyOJUKAIIMi 110 3aJaHHOM TeMe, MOJr0TOBKa pedepara

Texymasa CPC IIpumepHas
TPYA0EMKOCTD, a4
Pabota ¢ IeKIMOHHBIM MaTepualoM, ¢ yueOHOH TuTeparypoit 12
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Texymas CPC

IIpumepHas

TPYI0E€MKOCTb, a4

Omneperxaromias camocTosiTeNbHast pabora (M3yueHHe HOBOTO Mare-

puaia 10 ero U3J10KeHUs Ha 3aHATUSIX) 10
CaMocCTOsTENIbHOE U3YUEHHE Pa3/A€I0B TUCIUILINHEI 0
Brimonnenne foMantHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 0
[TonroroBka k aboparopHbIM padboTaM, K MPAKTUYECKUM U CEMU-

HapCKUM 3aHATHIM 22
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHoO-rpaduyeckux padot 0
BeinonHeHne KypcoBoro npoeKkTa uin KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 10 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAy4HBIX IMyONMKaIUil 110 3aJaHHOI Teme 32
PaboTa Haj MEXIUCIUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJHEHUE PACYETOB, COCTaB-

JIEHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHINPOBAHHOMY 3aUYETY, IK3AMEHY 35
HUTOI'O CPC 111

12




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 WHTennexTyanbHble ar€HThl, MHOTOAareHTHBIE CUCTEMBI U ceMaHTuueckuii Web 100
[TexcT] : KOHIEMIINU, TEXHOJIOTUH, pUiIoxkeHus : [MoHorpadus] / [.B. Ily-
3aHkoB, B.1. Mupomnukos, M.I". [1antenee, A.B. Ceperun], 2008. -288 c.

JlomonuuTenpHas ureparypa

1 Paccen, Ctroapt. cKycCTBEHHBIN MHTEIJIEKT: COBPEMEHHBIN moaxon [TekcT] : 45
nep. ¢ aurn. / C. Paccen, I1. Hopsur, 2007. -1407 c.

5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «H-

TEPHET», UCII0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIMHBI

Ne i/ DJIeKTPOHHBIN aapec

1 Odunmaneuerii caitt koucopuuyma W3C -Semantic Web.https://www.w3.org/standards/
semanticweb/

2 Odunmanererii caiit Resource Description Framework (RDF).https://www.w3.org/RDF/

3 Odunmansuerii cait OWL 2 (Web Ontology Language).https://www.w3.org/TR/owl2-0

verview/

4 Odunmansueiii cait SPARQL 1.1 Query Language.https://www.w3.org/TR/sparql11-q
uery/

5 Caiit Semantic Web u Linked Data. McnipaBnenus u gononuaenus.https://habr.com/ru/po
st/455008/

6 Odummaneueiii calT Apache Jena.https://jena.apache.org/

7 Odunmaneueii caift Protege.https://protege.stanford.edu/

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=7663
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https://www.w3.org/standards/semanticweb/
https://www.w3.org/RDF/
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https://www.w3.org/TR/owl2-overview/
https://www.w3.org/TR/sparql11-query/
https://www.w3.org/TR/sparql11-query/
https://habr.com/ru/post/455008/
https://habr.com/ru/post/455008/
https://jena.apache.org/
https://protege.stanford.edu/
https://vec.etu.ru/moodle/course/view.php?id=7663

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnsa nuctumiuabl «CeManTudeckuit Weby npemycMoTpeHnsl ciienyroriue Gop-

MBI ITPOMEKYTOYHOM aTTECTAMU: SK3AMEH.

DK3aMeH

Ouenka Onucanue

HeynosneTrBopurenbHo CTyaeHT npoAeMOHCTPUPOBAII CYIIECTBEHHBIE MPOOEIHI B 3HA-
HUSX OCHOBHOTO Y4€OHOTO Marepuaa, JOMYCTUI TMPUHIIUITH-
aJbHBIC OIMMOKK B BHITIOJHEHUHU TPETyCMOTPEHHBIX TPOrpaM-
MOM 3aJITaHUN

VYIOBIETBOPUTENBEHO CTyneHT NpoIeMOHCTPUpPOBAJ 3HAHHE OCHOBHOIO Y4eOHOro
Marepuaia B oobeme, HeOOXOUMOM Ul JasibHEeHmel yueon
U TpenacTosmei paboTsl Mo npoheccuu, CIpaBUIICS C BBINOJN-
HEHHEM 3aJlaHHid, MPEIyCMOTPEHHBIX IPOrpaMMoii, obmagaer
HEOOXOIMMBIMHU 3HAHUSIMH, HO JIOITYCTHJI HETOYHOCTH B OTBE-
TaxX Ha aTTECTAIIMOHHOM UCTIBITAHUHU U TIPU BBITIOJTHEHUH y4e0-
HEIX 3aJaHUH.

Xopomuio CTyaeHT mpoIeMOHCTPUPOBAJ TOJHOE 3HAHWE y4eOHOTO Ma-
Tepualia, yCIelIHO BbIMOTHUII MPEyCMOTPEHHBIE MPOTPAMMOit
3a/1a4l, OCBOMJI OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY,
I0Ka3aJl CHCTEMAaTUYECKUI XapaKTep 3HaAHUM 0 JUCLIMIUIMHE
U CIMOCOOEH K MX CaMOCTOSATEIbHOMY IOIOJIHEHUIO U OOHOB-
JICHHUIO B XOJIe JaJIbHEHIIeH yd4eObl U poeCCUOHATBEHON Je-
STEJILHOCTH.

OT1n4HO CTyeHT AEMOHCTPUPYET BCECTOPOHHEE CUCTEMATUYECKOE 3HA-
HUE y4eOHOTo MaTepuasia, YMeHUe CBOOOIHO BBITIOIHSTH MPaK-
TUYECKHE 3aJaHMs, OCBOMJI OCHOBHYIO JIUTE€pATypy U O3Ha-
KOMMJICS C JJOTIOJTHUTENbHON JINTEPATypPOH, peKOMEHIOBAHHOM
paboueii mporpaMMoil TUCIUILTNHBI, YCBOMI B3aUMOCBSI3b OC-
HOBHBIX IIOHSITUN AUCLHUIINIMHBI B UX 3HAYCHUU 151 npnoGpeTa-
eMoii npodeccuu, MPOsSBUI TBOPUECKHE CIIOCOOHOCTH B TIOHHU-
MaHUH, U3JI0)KEHUHU U UCTIOJIB30BaHUN Y4eOHOT0 Marepuarna.
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OcobGeHHoCTH 1O0MyCKA

CTYIICHT AOIIYCKACTCA K OK3aMCHY, €CJIM OH YCIICIIHO 3alIMTHII BCC JIa60pa-

TOpPHBIE PaOOTHI, MOATOTOBHI pedepar U BBICTYNWI C JOKIaJI0M-TIpE3CHTAIe Ha

CEeMHUHape.

DK3aMeH MPOBOAUTCS B TPAAUIIMOHHON (popMe 1o OmieTam, B OMIIETE JIBa BOIIpOCa.

6.2 OueHouYHbIC MAaTEePHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJs U MpoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

BOIIpOCbl K 9K3aMEHY

Ne n/m Onucanue

1 B 4yeM cocTOUT OCHOBHOE OTIMYUE CEMAaHTUYECKOTO BeO OT TPaAMIIMOHHOTO?

2 Kakue ypoBHU BKIIIOYaeT MHOIOYpOBHEBas apxuTekTypa CeMaHTUYeCKoro BeO?

3 Kakue texnonoruu tpagunuonnoro Web ucnomns3yer Cemantuueckuii Be0?

4 SA3pik RDF. Mogens nannsix. [ padudeckoe npeacrasienue. OcHOBHBIC iieMeHTHI. CHH-
takcuc XML u N-Triple

5 S3pixk RDFS. Knaccer u cBoiictBa RDFS. Tlpumepst 3ananus cxemsl ¢ momotisio RDFS.
Heno-cratku RDFS

6 [TonsTue u knaccuduxanyuu oHTONOTUN. [IpuMepsl OHTONIOTHIT BEpXHETO YPOBHS

7 Metononoruu npoekTupoBanusi ontonoruii. [Ipodiema corsacoBaHusi OHTOJIOTHI

8 Ponpb u mecTo onTonoruit B Cemantuueckom Web. TpeGoBanus K s3bIKy onTonoruit Ce-
MaHTH4yeckoro Web

9 A3pik OWL. YpoBHu s13p1ka OWL. OtHOmenus mexy anemenramu OWL u RDFS. Ipo-
cTpaHcTBa UMEH U nnpeamOyna OWL-n1okymeHTa

10 Onucanue kiaccoB B OWL-oHTONOrMSIX

11 Omnucanne cBorictB B OWL-oHTONMOTHSIX

12 WHcTpymeHTanbHbIe CpeacTBa pa3padoTKu OHTOIOrH. OCHOBHBIE BO3MOKHOCTH peaaK-
topa Protege-2000

13 HeckpunruHbie moruku (JJI). O6mas xapakrepuctuka JIJI. ApXUTEKTYypa CUCTEM MPE-
crapyieHus 3HaHui Ha ocHoBe JIJI. JIJI AL: cuHTakcuc, ceMaHTHKa, TPUMEPHI OIpeesie-
HUU

14 Pacumpenus /IJI AL. JIUT ALC u SHIQ. Konctpykrops!l koHuenTos. IIpumeps! onuca-
HUSL.

15 Jlormueckuit BeiBoj B JIJI. Busibl norudeckoro BeiBojia B T-Box

16 Jlormueckuii Be1BOJ, B JIJI. Buabl norudeckoro BeiBoja B A-Box

17 OpeiimBopk Jena. OcHoBHbIE Bo3MokHOCTH. MHTepdeticel Model u OntModel. Cozna-
HHE, 3arpy3Ka U COXpaHeHHue mojenei. UMnopt oHTOIOTHit

18 OpeiimBopk Jena. Mutepdeiic OntResource. Pabota ¢ kitaccamu, uarepdeiic OntClass

19 OpeiimBopk Jena. PabGora ¢ sk3emruisipamMu KiaccoB W cBoiicTBamu. HHTepdeich
OntProperty u Individual
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20 [Tonpneprkka paccyxaenuii B Jena. CTpykTypa MOIyIIsl pacCyXKaeHuid. J{ocTynmHbie MOy
paccyxnenuii. Oomee API monmyneit paccyxnenuid. [Ipumepsr.

dopma OueTa
MuHuCcTEepCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit denepanuu
OT'AOY BO «Cankr-IletepOyprckuii rocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIM

yauBepcuteT «JIDTW» umenu B.W. Yabsnosa (JlenuHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Huctunnvna "Cemantudecknii Web”, xadenpa BerancnurenbHoit TeXHUKU
1. MuoroypoBHeBas apxutekrypa CeMaHTHUECKOTO BeO.
2. Jlormueckuii BeiBoa B [IJI. Buasl noruueckoro BeiBoaa B T-Box.
YTBEPXIAIO

3aBenyromuii kadeapoit M.C. KynpusiHoB

Bech kommiekT KOHTPOJBbHO-U3MCPUTCIIbHBIX MAaTCPHUAJIOB JIJIA IIPOBCPKU C(i)Op-
MUPOBAHHOCTHU KOMIICTCHIIUU (I/IHI[I/IKaTOPa KOMHGTGHHI/II/I) Pa3MCUICH B SaKpBITOﬁ

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 OcHoBbl CemanTnueckoro Web

2 Ownronoruu B Cemantudeckom Web

3

4

5

6 Oruer o 1a0. pabore
7 Jlornueckue ocHoBbl Cemantuueckoro Web. JleckpuntuBHbie

8 JIOTUKU

9 HporpamMmHBIe cpeicTBa paspabOTKu HpuioxkeHuit CeMaHTH- | () yor 1o 1126. pabore

geckoro Web

10 SA3biku 3anpocoB Cemantuueckoro Web

11 CepBucel Cemantuyeckoro Web

12

13

14 Oruer o 1ab. pabore
15 [punoxenus Cemantuueckoro Web

16 Hoxnan / Ilpesenra-

oyt

6.4 Meroanka TeKyuero KOHTpoJs

Ha JICKIIMOHHBIX 3aHATUAX

Texy1inii KOHTPOJb BKJIIOYAET B CE€OsI KOHTPOJIb MOcemaeMocTH (He meHee 80

% 3aHsATUI).
Ha saGopaTopHbIX 3aHATHAX

HOpHI[OK BBITTOJIHCHUA J'Ia60paTOpHI>IX pa60T, IIOATOTOBKH OTUYCTOB U HUX 3alllH-

ThbI.

B npornecce o0yuenus no aucrurinne «Cemantudaeckuit Web» ctyneHTt 00si-
3aH BBITIOJTHUTH 6 mabopaTopHbIX padoT. [lox BeIMOTHEHHEM 1a00paTOPHBIX PabOT
oJIpa3yMeBaeTCs MOJATOTOBKA K paboTe, MPOBEICHUE SKCIICPUMEHTAIBHBIX HCCIIe-
JIOBaHUH, TIOJTOTOBKA OTYETA M €ro 3allyuTa Ha KoJIoKBHyMe. Ilocie BhIOTHEHUS
TPYIIIEI JTabOpaTOpHBIX PaboT MPEeAyCMaTPUBAETCS MTPOBEACHNIE KOJUIOKBUYyMa Ha 6,

9 u 14 Henensx, Ha KOTOPBIX MPOBOJAUTCS 3allUTa Ja0OPaTOpHBIX paboT. Brimonne-
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HUE JTa0OpaTOPHBIX PabOT CTYJIEHTaAMH OCYIIECTBIsIeTCS B Opuragax J0 3 4enoBeK.
OdopmiieHne oTdera CTyeHTaMU OCYIIECTBIISETCS B KOJTMYECTBE OJHOTO OTYETa Ha
Opurany B coorBeTcTBUU ¢ NpuHATHIME B CIIOI'DTY “JIDTU” npaBunamu ohopm-

JICHUS CTYICHYECKHUX padoT (11abioH opopMIIeHHs 0TYETa O TabopaTopHOi padboTe).

JlaGopaTtopHblie pabOThI 3alUIIAIOTCS CTYACHTAaMU WHIWBHUAYaIbHO. Kabiii
CTYIEHT MOJYyYaeT BOMPOC MO TEOPETUUYECKON YACTH, MO MPOLIEAYPE MPOBEICHUS IKC-
MePUMEHTAJIbHBIX UCCIAEIOBAHUM W 10 00pabOTKe pe3yibTaToB, MOCIE YEro eMy
MPEAOCTABIISIETCA BpeMsl JIsl OATOTOBKHM OTBeTa. [Ipu o0cykaeHnU OTBETa MPEro-
JABATEJIb MOXKET 3a]1aTh HECKOJIBKO YTOYHSIOIIMX BOIIPOCOB. B ciydae ecnu cTyieHT

ACMOHCTPUPYCT JOCTATOYHOC 3HAHUC BOIIPOCA, pa60Ta CUMTAETCs 3alUIICHHOM.

Ha 3amnure nabopaTtopHoi paboThI CTYIEHT I0JDKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKHU MCCICIOBAHUS U 3HAHUE OCOOCHHOCTEH €€ MpUMEHEHUs, TOHUMAaHKE U yMe-
HHE 00BIACHATH 0COOCHHOCTH IMTPUMEHSIEMBIX METO/IOB, BO3MOXKHBIE 00JIACTH UX MPH-
MEHEHHUS, YMEHUE JIaBaTh KAU€CTBEHHYIO U KOJIMUYECTBEHHYIO OIIEHKY IMOTYyUYEeHHBIX
AKCIEPUMEHTAIBHBIX PE3YJIBTATOB U MPOTHO3UPOBATH PEAKIIUUA UCCIETYEMOT0 00b-
eKTa Ha pa3InYHbIC BO3JICUCTBUS, HABBIKU U YMECHUS, MPUOOPETCHHBIC TIPH BHITIOJ-

HEHUU J1abopaTOpHOIi pabOTHI.

Texy1inii KOHTPOJIb BKIIIOYAET B ¢€0s BBIMOJIHEHUE U CJITa4y B CPOK OTYETOB I10
BCEM J1a0OpaTOPHBIM pabOTaM € MX 3alIUTON Ha KOJUIOKBUYME, OIIEHKA 32 KOTOPbIE

BBICTABJISICTCA I10 CIICAYIOIIUM KPUTCPUAM:

1) B oTderax mo naboparopHbIM paboTaM JOKHBI ObITh TPUBEACHBI PE3YIIb-
TaThl BBHITIOJIHEHUS BCEX 3aJJaHUI U3 METOMYECKUX yKa3aHUW B COOTBETCTBHUHU C Ba-
PUAHTOM, MPOTPAMMBI JIOJIKHBI OBITh OTJQXKEHBI U UX HCXOJIHBIE TEKCThI JIOJKHBI

IpuiaaratbCsia K OT4CTaM;

2) MakcuMaJibHasi cyMMa OaJuIoB 3a OTYET IO KaKJoW JiabopaTopHOM pabdo-
Te - 10. 3a KaX/10€ HEBBINOJIHEHHOE 3aJJaHUE W3 METOJMYECKUX YKa3aHUW OIICHKa

YMCHBIIACTCA Ha 1 6aJ'IJ'I, CCJIM IMporpamMma HC OTJIIAKCHA, TO OLCHKAa YMCHBIIACTCA
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Ha 5 0aJI0B.

3) Ha KOJJIOKBUYMC CTYACHTLI OTBCYAIOT Ha BOIIPOCEHIL, 34 HpaBI/IJ'IBHblf/’I OTBCT

Ha Ka)XJIbIi BOMPOC OILICHKA yBeTU4HuBaeTcs Ha 1 6asi.
Kpurepuu onennBanus:

«HEC 3a4TCHO» - - Ha6opaT0pHaﬂ pa60Ta HC 3a4TCHA, €CJIM OCHOBHOC COACPKa-
HHC MaTcpualia pa6OTBI HC PACKPBITO, HC AdHbI OTBCTHI HAa BOIIPOCHI ITPCIIOAAaBaTCIIA,
AOITYIICHBI FPY6BIG OIIIMOKY B OIIPCACICHUU MMOHSTUN U B UCIIOJIb30BaHUH TCPMHUHO-

noruu. KonnuectBo 0autoB Meree 50 % oT MakCUMaJIbHO BO3MOKHOTO.

«3auTeHO» - TabopaTopHas paboTa 3a4TeHa, €CJIM MPOIEMOHCTPUPOBAHO YCBO-
€HUE OCHOBHOIO COJIEP)KaHHS MaTepuaia, paboTa 1Mo 3Tamy clejlaHa YaCTUYHO WU
MOJIHOCTBIO, aHbl OTBETHI Ha BOMPOCH! IpenojaBatens. KoauuecTBo 6asIoB MeHee

50 % oT MakCcUMaJIbHO BO3MOKHOTO.

CaMOCTOSATeIbHOI padoThI CTYIeHTOB

CryneHT caMOCTOSITEIBHO BRITIONHAET pedepar 1o 3aJaHHON TeMe, MPE0CTaB-
JISI€T Ha TPOBEPKY MPEIMOAABATENIO HE MTO3/THEE, YEM 3a 3 THS 10 ero 3amuThl. [1o Te-
Me pedepaTa CTyJICHT TOTOBUT MIPE3EHTAIMIO M BBICTYIIAET C IOKJIaJ0M Ha 3aHSTUH.
[Tocne noksana mpoXoauT €ro oOCy X IEHUE, B X01€ KOTOPOrO CTYyJAEHT OTBEYAEeT Ha

BOMPOCHI MPEMNoiaBaTelis U JPYTUX CTYIEHTOB MO TeMe pedepara.

MaxkcumanbHas oreHka 3a pedepar - 30 6amnoB. OneHka BHICTABISETCS MO

pe3ynbTaTaM MpoBepKHU pedepara, CASIaHHOTO JOKIaga U OTBETOB Ha BOIIPOCHI.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

UMCIOIIIUMU A0CTYII B
Wutepuer, pabodee MecTo
IpernofaBaTess

TOMeIeHH 0 NporpaMMHOMY
obecneyeHn 10
Jlexuus Jlexumonnas aymuro- | KomudectBo mocamounsix | 1) Windows XP
pus MECT — B COOTBETCTBHH C | U BBHIIIE;
KOHTHHIEHTOM,  pabouee | 2) Microsoft
MeCTO npenoxasarens, | Office 2007 wu
KOMITBIOTED, MIPOEKTOp, | BBIIIE
MPOEKIIMOHHBIN JKpaH,
MapKepHasi J10CKa,
JlaGopatopubie pabo- | Jlabopatopus KomnuectBo mocamounsix | Pemakrop
TBI MECT C mepcoHalbHbIMU | Protege,
KOMIIbIOTEpaMU — B COOT- | Java Ha HUXKe
BETCTBUU C KOHTHHI'E€HTOM, | 1.8,

OpeliMBOpK Jena

CamocrosiTenbHas pa-
6ora

Ilomemenue miaga ca-
MOCTOSATENFHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOJKJIFOUeHUs K cetn «MH-
TEpHET» U obecrneueHueM
JocTyna B DJIEKTPOH-
HYIO UHGOPMAIIOHHO-
o0Opa3oBarenbHyl0  Ccpeay
VHUBEPCUTETA.

1) Windows XP
1 BEHIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3acenanusa YMK OMOJIA
1 23.12.2021 BaeceHEb! 23.12.2021r., npoToKOAa 3a- | K.T.H., JIO-
U3MEHE- cemanusg YMK Ne 9 nent, M.I.
HUS B [TanTenees;
KOMIIETEHT- ACCHUCTEHT,
HOCTHYIO C.B. Jlebe-
MOJICITb JIeB
o0OpazoBa-
TEJIBHOMN
porpam-
MBI, Ha
OCHOBaHUH
nuceMa Mu-
HOOpHAyKH
Poccun ot
21.12.2021
No MH-
5/22720
2 1 05.05.2023 | [Iporpamma | 05.05.2023 ., mpoToKoOJI 3a- | K.T.H., JIO-
aKTyaJbHa, cemaaus YMK Ne 4 nent, M.I.
H3MCHE- [TanTenees;
HUS HE ACCHUCTEHT,
TpeOyroTCs. C.B. Jlebe-
JIEB
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