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2 AHHOTALIUS JUCHUTIINHBI

«CEMAHTHUYECKHU WEB»

JucrumirHa 00ecrednBaeT TEOPETUIECKYIO U TPAKTUIECKYIO MTOATOTOBKY CTY-
JIEHTOB B 00JIACTH CO3/]aHUS PACTIPECICHHBIX HHTEIICKTYIbHBIX CHCTEM Ha OCHO-
Be TexHojoruii Cemantrndyeckoro Web. 3HAaKOMHUT ¢ KOHI[ENLIHUEH U TEXHOJOTHSIMU
Cemantrueckoro Web, X COBpEMEHHBIM COCTOSTHUEM, OCHOBHBIMHU HAIPABJICHUS-
MU Pa3BUTUS U MEPCHEKTUBAMH HCTOJIL30BAHUS MPU CO3JAHUU WH(OOPMAITMOHHBIX
CHUCTEM Pa3IMYHOTO Ha3HaueHus. JIabopaTopHbBIN MPAKTHKYM HallelaeH Ha (popMupo-
BaHHE MPAKTUYECKUX KOMIIETEHIINN B 00JaCTH pa3pabOTKH pacTpeeICHHBIX HHTE-
JIEKTYaJIbHBIX cucTeM, pabdoTaromux B cpeae Cemantuueckoro Web. Cinyxut pynna-
MEHTOM [IJI1 U3YUYCHUSI TUCUUIUIMH «HTEJUIeKTyalbHbl€ ar€eHThl 1 MHOTOAreHTHBIE
cuctembl» U «lIpoekTupoBanue UHPOPMAIMOHHBIX CHUCTEM Ha OCHOBE CEMaHTHYE-

CKMX TE€XHOJOTHI.

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 OBIIME IMOJIOXKEHUA

3.1 Ileau u 3a7a4Yu JUCUUILIHHBI

1. Ilenpro TUCUUIUIMHBI SBISIETCS MOJIyYEHHE 3HAHUW O TEOPETUYECKUX OCHOBAX IO-
CTPOEHHUS, METOAAX U CPEJICTBAX CO3JAHMS PACIPEACICHHBIX MHTEIICKTyalbHbIX CH-
cTeM Ha ocHOBe TexHojoru Cemantuueckoro Web u popMupoBaHue npakTUIECKUX

HAaBBIKOB IIOCTPOCHUA TAKHX CHUCTCM.

2. 3ajjayaMu AUCLUIUIMHBI SIBJIAECTCS:

-IIOJIyYEHUE 3HAHUM O TEOPETHYECKMX OCHOBAX, CTaHAApPTaX, METOJAX M CPEACTBAX
IIOCTPOEHUSI MHTEIUIEKTYaIbHBIX CHCTEM, OCHOBAaHHBIX Ha KoHuenuusx CemaHTHYe-
ckoro Web U CBSI3aHHBIX JIaHHBIX;

-popMHUpOBaHUE MPAKTUYECKUX HABBIKOB MOCTPOECHUS OHTOJIOTMYECKHX 0a3 3HaHUM
U peaju3allid CUCTEM, OCHOBAHHBIX HA OHTOJIOTMSAX C MCIOJB30BAHUEM COBPEMEH-
HBIX UTHCTPYMEHTOB U IIIAT(HOPM;

-0CBOEHME CIOCO00B (hopManu3aluy 3HaHUN, NOCTPOEHUS OHTOJIOTUH, UCIOIb30Ba-
HUSl COBPEMEHHBIX MHCTPYMEHTOB U Iu1atopm pa3paboTku mpuioxkeHuit CeMaHTu-

yeckoro Web.

3. B pe3ynbTare u3ydeHus AUCUUILIIMHBI (POPMUPYIOTCS 3HAHUS: KOHLIETILUIO U MHO-
rOypoBHEBYIO apxuTekTypy Cemantuueckoro Web; craniapTel 1 OCHOBHBIE HaIlpaB-
JIEHUsl pa3BUTHA JaHHOW 00JIacTH; MOJENM IpeAcTaBlieHuss U 0oO0pabOTKU 3HAHUN B
Cemantuueckom Web; MeTo/bl B U MHCTPYMEHTAIbHBIE CPEJCTBA MOCTPOCHUS MPH-

noxxennii Cemantuueckoro Web;

4. B pe3ynbTare U3yueHus: IUCHUIUIMHBI (QOPMUPYIOTCS YMEHHUSI: UCCIEN0BATh U pas-
pabaTbiBaTh apxuTeKTypbl cucteM MU Ha ocHoBe TexHosoruii Cemantuyeckoro Web;
BBIOMPATh ¥ IPUMEHSATH METO/IbI IIPE/ICTaBIeHUs U 00paboTku 3HaHuil B CemMaHTHYe-
ckoM Web; BbIOMpaTh METO/BI U UHCTPYMEHTAJIbHBIE CPEJCTBA MOCTPOCHUSI CUCTEM

U na ocHoBe TexHosoruit Cemantruueckoro Web; BeIOMpaTh U pa3padbaTsiBaTh MPo-



rpamMMHble KoMrnoHeHThl cucteM MU ansa cpeapt Cemantuueckoro Web; mpoBoIUTh
HKCIEPUMEHTAIBHYIO IPOBEPKY pabdorocriocodHocTn cucteM MU Ha ocHOBe TeXHO-

sorui Cemantuueckoro Web.

5. B pe3ynbrare M3y4eHUs TUCHUILUIMHBI (OPMHUPYIOTCS HABBIKU: MMOCTPOSHHST OHTO-
JIOTHH C MCIIOJIb30BaHUEM pefakTopa Protege; mpruMeHEeHUsT METOAO0B MPEICTABICHUS
U 00paboTku 3HaHMI Ha s3bIKax CemanTuueckoM Web; BeIOOpa, pa3pabOTKH U IKCIIe-
PUMEHTAJbHOM MPOBEPKH PadOTOCHIOCOOHOCTH MPOTPAMMHBIX KOMIIOHEHTOB CHCTEM

WU na ocuose TexHonoru Cemantuueckoro Web;

3.2 Mecro nucuMiuinebl B cTpykrype OITOII

JlucuuniuHa u3y4yaeTcsi Ha OCHOBE paHee OCBOEHHBIX JUCHUIUIMH y4eOHOro IUIaHa:
1. «MIHTENNEKTyaIbHBIE CHCTEMBD»

2. «AHaNN3 pacnpeeeHHbIX JaHHBIX

3. «Pa3paboTka mpUIOKEHU B paclpeieNieHHONW cpeney

U o0ecrneunBaeT U3yuyeHne MOCIeaYIOMUX TUCIUIUINH:

I. ((HHTCJIHCKTY&HBHLIC Ar¢HTbl 1 MHOI'OAr€HTHBIC CUCTCMBID)



3.3 IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHUS] MO AUCHHUILJIMHE, COOT-
HECEHHBIX ¢ IUVIAHUPYEMBbIMH Ppe3yJIbTaTaMH OCBOCHHsI 00pa3oBaTeIbHOM

NporpamMmblI

B pesynbrare ocBoeHHsI 00pa30BaTEIbHON MPOTrpaMMbl 00YHAIOIIUNCS TOJIKEH

AO0CTHUYDb CIICAYIOIINUEC PE3YJIbTAThI 06y‘ICHI/I}I IO AUCHUIIIINHC!

Koa xomnerenmuun/ HanMeHoBaHMe KOMIIETEeHIIUN/UHANKATOPA KOMIIETEeHIMHT
HHANKATOPA
KOMIIETEHIIMH

[1K-9 CrocobeH uccnenoBaTh U pa3pabaThiBaTh apXUTEKTYPhl CUCTEM HCKYC-

CTBCHHOI'O MHTCJUICKTA IJIA pa3JIMYHBIX IPEAMCTHBIX o0OyacTel Ha OCHOBE
KOMITJIEKCOB MCTOJ0B U MHCTPYMCHTAJIBHBIX CPEACTB CUCTEM HCKYCCTBCH-
HOI'O HHTCJIJICKTA

1IK-9.2 Buibupaem xomnnexcolt mMemooos u UHCMPYyMeHmaibHblX CPeOCmE UCK)C-
CMBEHH020 UHMeNLeKma OISl peuenus 3a0ay 8 3a8UCUMOCU Om 0CODeH-
Hocmell npedmMemHou odracmu

IIK-10 CnocobeH BbIOMpPATh, pa3padaThiBaTh W MPOBOJIUTH SKCIEPHUMEHTAIHHYIO
IPOBEPKY PabOTOCTIOCOOHOCTH MPOTPAMMHBIX KOMIIOHEHTOB CHCTEM HCKYC-
CTBEHHOT'O MHTEIICKTA MO0 O0ECTeueHUI0 TpeOyeMbIX KputepueB 3 dek-
TUBHOCTH Y KadecTBa (DYHKIIMOHUPOBAHUS

1IK-10.1 Buvibupaem u pazpabamvisaem npocpammHble KOMHOHEHMbL CUCEM UCKYC-
CMBEHHO20 UHMeleKma

1IK-10.2 IIposooum sxcnepumeHmanbHy0 nposepky pabomocnocooHoCmuy cucmem
UCKYCCMBEHHO20 UHMeNIeKMA

IK-11 Crioco6eH pyKOBOIUTH MMPOEKTAaMH IO CO3JIaHHIO, BHEIPEHUIO U UCTIONIb30-
BAaHUIO OJIHOM WJIM HECKOJBKUX CKBO3HBIX LIM(PPOBBIX CYOTEXHOJIOTUH HC-
KyCCTBEHHOI'O MHTEJJIEKTa B PUKJIAJHBIX 00JIACTAX

IIK-11.1 Hccnedyem u ananuzupyem pazeumue HO8bIX HANPAGIEHUL U NEPCNEeKMUB-
HbIX MemOo008 U MEXHOA02ULl 8 00IACIU UCKYCCMBEHHO20 UHMELLeKmd,
yuacmeyem 6 uccie008amenbCKux nPOeKmax no pasgumuio nepcneKmus-
HbIX HANPasienuti 8 061acmu UCKYCCMBEHHO20 UHMELLeKmMa (anieopummu-
yecKkas umumayus OUOI0UYeCKUX CUCnem NPUHAMUS peueHUll, A8MOHOM-
HOe camoodyuerue u pazgumue a0anmueHOCMU AI20PUMMOS8 K HOBbIM 3~
oauam, aBMOHOMHASL OEKOMNOZUYUS CTIOHCHBIX 3A0ad, NOUCK U CUHMe3 pe-

wenul)

IIKO-3 CrniocoOeH co3/iaBaTh U MPUMEHSATh METO/IbI PaCIpeAeIEHHOTO UCKYCCTBEH-
HOT'O MHTEJUIEKTA TSl CO3aHUs HHTEIUICKTYITbHBIX CPEJl U CEMaHTUIECKO-
ro Beba.

1IKO-3.2 Ipumensem memoosvi pacnpedenenHo2o UCKyCCmME8eHH020 UHMeLIeKma OJis

nocmpoerusi cemanmuyeckozo eeoa (Web 3.0)




4 COAEPKAHME JUCHUTIVHBI

4.1 Copepxxanue pas3aejoB TUCHUUILIMHBI

4.1.1 HauMeHOBaHHMe T€M M YaChl HA BCe BH/bI HATPY3KHU

Ne HaunmenoBaHue TeMbI IMCHUILIMHBI Jek, | Jao, | KO, | CP,
n/n ay a4 ay ay
1 | Benenue 1 4
2 | OcuoBbel CemanTudeckoro Web 4 12
3 | Onronorun B Cemantuueckom Web 4 8 12
4 | Jlornueckue ocHOoBbI CemanTHueckoro Web. Jleckpuntus- 6 8 16
HBIC JIOTUKHU
5 | IIporpammHbIe cpeAcTBa pa3paboTku npuoxenuii CeMaH- 6 10 12
tudeckoro Web
6 | S3wiku 3anpocoB CemanTtuueckoro Web 4 4 14
7 | CepBucsl Cemantuueckoro Web 4 14
8 | IMpunoxenus Cemantuaeckoro Web 6 6 16
9 | 3akmroueHue 1
Utoro, au 36 36 8 100
W3 Hux a4 Ha KOHTPOJIb 0 0 0 36
OO01mast TpyT0eMKOCTh OCBOEHUSI, a4/3¢ 180/5

4.1.2 Conepxanne

Ne HauMmeHnoBanue TeMbl Conep:xxanue

n/n JUCHUNJINHBI

1 | BBenenue [Ipeamer nuctuIIMHBL, €€ 00bEM, COIEPIKAHHUE U CBS3H C
JIPYTUMU JUCIUIUTMHAMH yaeOHoro maHa. [lens, 3amaqn,
MECTO W POJIb JUCIUIUIMHBI B (HOPMUPOBAHUH KOMITETEH-
nui cneruanucta. OCOOEHHOCTH TPOBEICHUSI TabopaTop-
HOTO IIPAKTUKYMa U MPOMEKYTOUYHOM aTTeCTAIINH.

2 | OcuoBbl Cemantuueckoro Web | DBomtonust Web-texnonmoruit. Hemocrarku TpaauimoHHO-

ro Web. Konmenmus u MHOTOYpOBHEBOE MPEACTaBICHUE
Cemantuyeckoro Web.

S3pik RDF. Mogens nannaeix RDF. Pecypcesl. YTBepxae-
Hus. CyOnekT, npeaukar, o0bekT. ['padoBoe mpemcras-
nenue RDF-monenu. AHoHMMHBIE BepiinHbl. CITUCOUHBIE
tunbl. Cunrakcuc RDF. IIpoctpanctsa umen. [lceBnonu-
Mbl. Bapuanter HoTanmit RDF. fI3eik RDF-cxem (RDFS).
Omnwucanue ki1accoB U cBOcTB. O0IacTh onpeaeneHus, 00-
JIACTh 3HAYCHUM, KapIUHATBbHOCTD.




Ne HaumMeHoBaHHEe TeMbI Conepxanue
n/n JUCHUTIJINHBI
3 | Onronorun B CemantuueckoM | [loHsTHe oHTONIOTMM B MH(OpMaTUKE. BUIBI OHTOIOTHIA.

Web

Ponb n mecTo onTonormii B CemantrndaeckoM Web. SI3b1k
npeactasieHus: oHTosoruit OWL. OcoOeHHOCTH nuanex-
toB OWL Lite, OWL DL 1 OWL Full. AkcromEI Ki1accoB
U CBOMCTB.

TpeboBanus k pa3paboTKe W METOAOJOTHU pa3padboT-
KH OHTOJIoTHH. IHCTpyMEHTaNIbHBIE CPeICTBA Pa3paboTKU
oHTOJIoTMI. PenakTop oHTON0OTHI Protege.

[TpobGnema 1 METOIbI COTIIACOBAHHUS OHTOJIOTHH.

Jlornueckue ocHoBbl CeMaHTH-
yeckoro Web. JleckpunTuBHBIE
JIOTUKU

Heckpuntusubie soruku (JI). Konuentsl, ponu, uHIMBU-
IyyMBbl, oniepatopbl. CBsI3b ¢ APYTUMU JOTHIECKUMHE (HOP-
Manuzmamu. J1JI kak si3b1ku onvcanust oHTonorui asns Ce-
manTuaeckoro Web. IIpocreiitnas /1J1 ALC. baza 3nanuit
JUI: A-Box u T-Box.

HeckpunrtupHas ynoruka SHIQ, cuHTakcHC U ceMaHTHKA.
Onucanue onronoruit B SHIQ. SHIQ u OWL. Koncrpyxk-
topbl SHIQ B OWL. Axcuomsr SHIQ B OWL.

OcnoBHbIe Ipo6aemb! BeiBoAa B JIJI. Apxutekrypa cTaH-
naptHoit cuctemsl JJI. Paccyxnenus B [IJI SHIQ. Paciu-
penuns u BapuanTtsl [JJI SHIQ.

[IporpamMMmHBIe cpeacTBa paszpa-
0otk mpunoxxkennit CeMmaHTHYE-
ckoro Web

OperimBopk Jena. Cozmanue RDF-moneneii. Monens no
yMOJT4aHUI0. Moziesib OHTOJIOTHH. 3aJaHHue MapaMmeTpPOB
Mojaenu. RDF-y3nb1. UTeHne u coxpaHeHue MOJIETICH.
NmmopT onTonoruii. O0beAMHEHUE U yIaJIeHUE MOJICTICH.
Mopenb kak ¢pabpuka RDF-00bpekT0OB. YcTOlunBOE Xpa-
HeHue mojenel B Jena. Pabora ¢ pecypcaMu OHTOJIOTHH.
Knaccel, cBoiicTBa, s3Kk3eMIUISIphI. JIuTepansl.

S3biku 3anpocoB CemaHTHUE-
ckoro Web

Azpik 3anpocoB Cemantuueckoro Web SPARQL. Ilpo-
CThIE 3anpochl. TepMbl, TUTEpaIIbl, IEpeMeHHbIe. CITUCOK
MpeANKaTOB-00beKTOB. AHOHUMHBIE y37bl. RDF komnek-
uu. O0pasibl Tpoek. O0pasisl penieHnid. MHOKECTBEH-
HBIE COTIOCTABJICHHUS.

Pa6ora ¢ RDF nutepanamu. ConocraBnenue RDF nure-
panoB. Orpanndenus 3Ha4eHui. O6pa3ibl rpadoB. O0b-
equHeHue oopasioB. Habopsr nanueix RDF. 3ampock! Ha-
6opa nanubix RDF. Onucanue HabopoB nanubix RDF. Pe-
meHust U Gopmsbl pe3ynbratoB. Beibop nepemenusix. [lo-
CTPOEHHUS pe3yabTUpyomiero rpada. Onucanus pecypcos.
Ssuble IRI. Unentudukanus pecypcoB. DyHKIMU U OTle-
patopsl SPARQL.

[TporpaMMHbIE HHCTPYMEHTHI pean3aliiu 3anpocos. Hc-
nosib3oBanue SPARQL c Jena. IIpumeps! peanuzannu 3a-
IIPOCOB




Ne HanmeHnoBaHnue TeMbl
n/n JTUCIUIIINHDBI

Conepxanue

7 | CepBucsl Cemantuyeckoro Web

[Tonsitue cepucoB Cemantudeckoro Web. OHTONIOTHH
MoaenupoBanuss Web-cepBrucoB. Onucanue cepBuca: mpo-
¢bunb, Moaenb mporecca, B3aumoaelcTeue (grounding).
Ortarbl paboTel ¢ Web-cepBucaMu: aHHOTUpOBaHUE, OOHa-
pykeHue, oopalieHue, KOMIO3HUIIHS, MOHUTOPUHT BBITOJ-
HEHUS CEpBUCOB.

Cnenudukarnuu ceMmantuueckux Web-cepsucos: WSMO,
WSML, WSMX, OWL-S, SWSF, IRS-III, WSDL-S.
MeToapl, anrOpUTMBl U UHCTPYMEHTHI OOHApYyXEHUS U
kommo3uiuu Web-cepBucos. [IpuMepsl onucanus cepBu-
coB. BapuaHThl ncnons30BaHus O0OHApYKEHHS U KOMIIO3U-
MM cepBucoB B B2B cucteMe npeanpusitusi.

8 | IIpunoxenuss CeMaHTHYECKOTO
Web

DOneKkTpoHHas KoMMmepuwus, aykKiuoHsl. COOp W ympas-
nenue uHpopmarueit. [lepconanpapie momonHuku. Ha-
Y4YHO-00pa3oBaTebHbIC HH(DOPMAITMOHHBIE CPEBL. IICK-
TPOHHBIN TYpU3M. DJIEKTPOHHOE MPaBUTEILCTBO. buonH-
¢dopmaruka. Cemantuueckuit Grid. Ynpasienue 6usHec-
IIPOLIECCAMH.

9 | 3akiaoueHUE

IlepcnieKTUBBI Pa3BUTHS TEOPUU U TEXHOJIOTUM CEMaHTHU-
yeckoro Web kak HHHOBaIMOHHOW 001acTé HH(OpMAIIH-
OHHBIX TexHOJI0rui. KpaTkue uroru u3ydeHus JUCLMILIU-
Hbl. OCOOEHHOCTH IIPOBEACHUS IK3aMEHA.

4.2 IlepeuyeHb J1a00pPaATOPHBIX PadoOT

HaumeHnoBanue 1a0opaTopHoii padboThl KoanuecrsBo aya. yacos
1. PazpaboTtka nH(pOpMaIMOHHBIX pecypcoB ceMaHTHueckoro Web ¢
WCII0Ib30BaHUEM pefakTopa Protége 6
2. 3yueHne MeTO0JIOTHI U BU3YaTIbHBIX CPEJICTB MTPOEKTUPOBAHUS
OHTOJIOTUH 4
3. PazpaboTka npuioxxeHuit cemantudeckoro Web ¢ ncnosiab30BaHu-
eM (peiimBopka Jena (qactsb 1) 6
4. PazpaboTka NpuI0KeHUI ceMaHTraeckoro Web ¢ uCIoibpb30BaHU-
eM (peiimBopka Jena (4acts 2) 6
5. Peanum3zarnust 3anpocoB K pecypcam ceManTudeckoro Web Ha si3bike
SPARQL 6
6. Peanuzanus 1oruueckoro BpIBOIa B ceMaHTHUeCcKOM Web 8
Hroro 36

4.3 IlepeyeHb NMPAKTHYECKUX 3AHATHH

[IpakTHueckue 3aHATUSA HE NPEAYCMOTPEHBI.




4.4

4.5

HCXO,Z[HBIC JaHHBIC 1 TpC6OBaHI/I}IZ Pe(bepaT IFOTOBUTCA CTYACHTOM CaMOCTOATCIbHO
I10 BaﬂaHHOﬁ ImpenogaBaTcjicM TEMC Ha OCHOBC aHallM3a PECKOMCHAOBAHHBIX U CaMO-

CTOSITEJIHO HaWJCHHBIX MH(POPMAIIMOHHBIX UCTOYHUKOB. TeMbl pedepara coOTBET-

KypcoBoe npoekTupoBanue

KypcoBas paGoTa (mpoeKkT) HE MperyCMOTPEHBI.

Pedepar

CTBYIOT AKTyaJIbHBIM BOIIPOCAM PA3BUTHUA TEXHOJOTUN ceMaHTHYeckoro Web.

O0beM pedepara JOHKEH COCTaBIATh He MeHee 25 crpanull. OdopmiieHue 10KyMeH-
Ta B cooTBeTcTBUE C TpebGoBanusiMu... . B mponecce Hanmucanust pedepara cTyaeHT

BBITIOJTHSET TTO00P MCTOYHUKOB M COTJIACOBHIBAET C IMpeErnoaaBaTesieM IiaH pedepa-

Ta.

[To pe3ynbraram moAroTOBKHU pedepaTa CTyICHT TOTOBUT JOKIIA] C Mpe3eHTAINeH Ha

CEMHUHApE W MPEJIOKEHUS JIJIsl MOATOTOBKH JIOKJIaa Ha KOH(GEPESHINIO H/Wn my0-

JIMKALMU B )KypHAJIE..

[IpuMepHbIE TEMBI:

Ne Ha3zBaHnue TeMbl IlepeBoa TemMbl

n/n

1 | Ananmus monynei paccyxaenuit st OWL- | Reasoners for OWL-ontologies
OHTOJIOTHIA

2 | Meroas! aBTOMaTu3upoBaHHoro noctpoeHus: | Methods for the automated construction of
OHTOJIOTHUI ontologies

3 | [IpencraBnenue u o6padboTka TemnopaibHbIX | Representation and processing of temporal
3HAHUU B OHTOJIOTHSIX knowledge in ontologies

4 | Metoapl COTJIacCOBaHUSI OHTOJIOTHI Methods for Ontology Alignment

5 | Bapuantsl ucnons3oBanus HabopoB oTkphl- | Use Cases of Open Linked Data Sets in
ThIX cBsi3aHHBIX AaHHBIX (Linked Data) B pa3- | Different Areas
HBIX 001aCTAX

6 | O630p u ananu3 Touek qocryma SPARQL Review and analysis of SPARQL endpoints

7 | Peanm3zamus peneparuBabix SPARQL-3ampo- | Implementing Federated SPARQL Queries
COB M MHTETpalusl JaHHBIX and Data Integration

8 | CpaBuutenbHbli aHam3 Triple store Comparative analysis of Triple stores

9 | TexHomoruu KOHBepTallUM NaHHBIX B cemaH- | Technologies for converting data into
TUYecKHe GopMaThl semantic formats

10 | OcHoBHble  BO3MOkHOCTH  ¢peitmBopka | Key features of the Eclipse RDF4J
Eclipse RDF4J framework




Ne Ha3zBanue TeMbl IIepeBoa TeMblI
n/n

11 | Oco6ennoctu si3pika OWL2 mo otHomenuto | Features of the OWL2 language in relation
kK OWL to OWL

12 | IIpumepsl mpakTHdeckoro wucnonas3oBanus | Examples of practical use of RDFa
RDFa

4.6 WuauBuayadbHOe JOMAIlIHee 3aJaHHe

NHauBHyalbHOE TOMAIIHEE 33/laHUE HE MPETyCMOTPEHO.

4.7 Joxkaang

Jloxiian He MpexyCMOTPEH.

4.8 Keiic

Kelic He mpeaycMOTpeH.

4.9 Opranuzanus U y4e0HO-MeTOAMYECKOE oOecreueHrne CaMOCTOSITeIbHOM pa-

00THBI

CamocrosTenbHas pa60Ta CTyACHTA BKIIOYACT:

1. PaGoTy ¢ NEKIMOHHBIM MaTepUajIoM, JOCTYIIHBIM Ha MJIaT(OpMe JIEKTPOH-
HOTO OOy4YeHHUSI U PEKOMEHJOBAaHHOW y4eOHOU JIMTepaTypoil, B TOM 4YHCIie B OIepe-

JKaromiemM peKnme.

2. IloaroToBKy K Ja0OpaTOpHBIM paboTaM, BKIIIOYAS U3yUE€HHUE METOIMYECKUX
yKa3aHUN ¥ JOMOJHUTEILHOTO MaTepuana, HeOOXOAMMOTO NJisi BHITIOJHEHUS J1a0o-

paTOpPHBIX padoT.

3. Tlouck, u3ydyeHue W mpe3eHTalus WHPOpMaluu MO 3aJaHHOU MpodiiemMe,

aHaIM3 HAyYHBIX MyOIMKaIMiA O 3aJaHHON TeMe, TTOATOTOBKA pedepara

Texymasa CPC Ipumepunas
TPYA0EMKOCTh, a4

PaboTa ¢ teK1noHHBIM MaTepuaIoM, C y4eOHOU JIMTEpaTypoi 12




Texymasa CPC

IIpumepHas
TPYA0EMKOCTh, a4

Omnepesxarorasi caMoCTosITeIbHasE padoTa (M3ydeHHEe HOBOTO MaTe-

puaa Jio ero U3JI0KCHHS Ha 3aHATHSIX ) 10
CamMoCTOSITETbHOE U3YUEHHE PA3ACIIOB TUCIUILTMHBI 0
BrinonnHeHne moManIHuX 3aJaHui, TOMAITHUX KOHTPOJIBHBIX PaboT 0
[TonroroBka k 1abopaTopHbIM paboTaMm, K MPAKTUYECKUM U CEMU-

HapCKHUM 3aHATUSAM 22
[ToaroroBka Kk KOHTPOJIBHBIM paboTaM, KOJJIOKBUYMaM 0
BrimonHenue pacueTHO-rpadudecKux padboT 0
BrimmonHeHHE KypCOBOTO MPOEKTa UITH KYPCOBOM pabOThI 0
[Touck, u3ydyeHnue u npe3eHTanus MHGOpMaIMK 1O 3a1aHHOU TPO-

Oneme, aHaIM3 HAyYHBIX TyOIMKALKHI 110 3alaHHON TeMe 32
PaboTa Ha MEXTMCIUIUIMHAPHBIM ITPOSKTOM 0
AHau3 JaHHBIX 110 33JaHHON TeMe, BBITIOJHEHHUE paCYeTOB, COCTAB-

JICHHE CXEM U MOJielieil, Ha OCHOBE COOpaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, A pepeHnpoBaHHOMY 3a4ETy, SK3aMEHY 35

NTOI'O CPC
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5 YueOHO-MeTOANUECKOE Oo0ecneueHue MUCHUILINHBI

5.1 IlepeyeHb OCHOBHOW W JONOJIHUTEJIbHON JIUTEPATYPbI, HEOOXOAUMOM /1A

OCBOCHHUA NUCHUIIJINHbDBI

Ne ni/m Ha3Banmne, Onduorpaguyeckoe onucanme K-Bo
IK3. B
ono1.

OcHoBHas 1uTeparypa

1 WHTennextyaibHbIe areHThl, MHOTOareHTHBIE CUCTEMBI i ceMaHTHueckuii Web 100
[TekcT] : KOHIENIMY, TEXHOJIOTUH, TTpuiIoKeHus : [Monorpadus] / [1.B. ITy-
3aHkoB, B.11. Mupomnukos, M.I'. [Tantenees, A.B. Ceperun], 2008. -288 c.

JlononHurenpHas Iureparypa

1 Paccen, Ctroapt. ckyccTBEeHHBIN HHTEIIEKT: coBpeMeHHbIN noaxox [ Teker] : 45
niep. ¢ auri. / C. Paccen, I1. Hopsur, 2007. -1407 c.

5.2 IlepedyeHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «UH-

TEPHET», HCITOJIb3YEMbIX IIPH OCBOCHUH TUCHHUIIJINHBI

Ne ni/m DJIeKTPOHHBIN agpec

1 OdurmanpHbIH cauT KOHCOpIIUyMa Ww3C -Semantic Web.
https://www.w3.org/standards/semanticweb/

Od¢uumanpueiii caiit Resource Description Framework (RDF). https://www.w3.org/RDF/
3 Odummanpusiii cant OWL 2 (Web Ontology Language). https://www.w3.org/TR/owl2-

overview/

4 Odummanpaseiii caiit SPARQL 1.1 Query Language. https://www.w3.org/TR/sparql11-
query/

5 Caiir  Semantic Web wu Linked Data. WcnpaBienuss W JIONOJHEHHS.
https://habr.com/ru/post/455008/

6 Odunmansuelii caiit Apache Jena. https://jena.apache.org/

7 Odummansusiii caitt Protege. https://protege.stanford.edu/

6 Kpurepumn oueHUBaHUS U OLEHOYHbIE MATEPHUAJIbI

6.1 Kpurepun ouneHMBAHUSA

Jns nucuumuinabl «CemanTudeckuit Weby dhopmoit mpoMeKyTOUHOM aTTecTa-

OUH ABJIACTCA OK3aMCH.

IK3aMeH



Onenka Onucanune
HeynosnerBopurenbHo CTyneHT mpoAeMOHCTPUPOBAI CYIIECTBEHHBIC MPOOEITHI B 3HA-
HUSX OCHOBHOTO y4eOHOTO Marepuaa, JOMyCTUJ MPUHIUIIH-
QITbHBIC OMMUOKH B BHITIOJHEHUH MPEyCMOTPEHHBIX MPOTPaM-
MOH 3agaHui
VY 10BIETBOPUTENHEHO CTyneHT mpoAEeMOHCTPUPOBAT 3HAHHE OCHOBHOTO y4eOHOTO

Marepuaia B 00beMe, HeOOXOIUMOM JIJIsl TalIbHEHUIel yueOnl
U TpeacTosmiei paboTel 1Mo Mpodeccuu, CIpaBUICS C BBIMOJ-
HEHUEM 3aJaHul, TPETYCMOTPEHHBIX ITPOrpaMMoin, obnamaer
HEOOXOUMBIMU 3HAHUSIMH, HO JIOIYCTUJI HETOYHOCTU B OTBE-
Tax Ha aTTECTAI[MIOHHOM UCIBITAHUU U ITPU BHITIOJHEHUH yueo-
HEIX 3aJJaHUM.

Xoporio

CTyneHT NpoJAeMOHCTPUPOBAII TIOJHOE 3HAHUE Y4eOHOro Ma-
Tepuasa, yCIelrHo BRITOTHIII MPEIyCMOTPEHHBIC TIPOTPaAMMOA
3a/1a4l, OCBOMUJI OCHOBHYIO PEKOMEHIIOBAaHHYIO IUTEPATYypY,
MOKa3aJl CUCTEMATUYECKU XapakTep 3HAHUW M0 JUCLIUIUIMHE
U CIIOCOOCH K UX CAMOCTOSITETbHOMY TOTIOJTHEHHIO M OOHOB-
JICHUIO B XOJIe JajbHeimel yqeObl U mpodheCCUOHATBHON Je-
SITCIILHOCTH.

OTJINYHO

CTyzmeHT NeMOHCTPHUPYET BCECTOPOHHEE CHUCTEMAaTHYECKOE 3Ha-
HHE Y4eOHOTro MaTepHaia, yMeHrne CBOOOIHO BBIIOIHATh MPaK-
TUYECKUE 3a/laHusl, OCBOWJI OCHOBHYIO JIUTEpATypy U O3Ha-
KOMMJICS C IOIIOJIHUTEIILHOM JINTEPATypOH, pEKOMEHIOBAHHOU
paboueil mporpaMMoi AUCIUIIMHBI, YCBOMII B3aHMOCBSI3b OC-
HOBHBIX NOHATHH TUCIMIIMHBI B UX 3HAYEHUU 111 TpHOoOpeTa-
eMoit mpodeccuu, TPOSIBIII TBOPUECKHUE CIIOCOOHOCTH B TTOHU-
MaHMH, U3JI0’)KEHUH U UCIIOJIb30BaHUM y4eOHOro MaTepHaa.




Oco0eHHOCTH HOMyCKA

CTy,Z[CHT AOITYCKACTCA K 3K3aMCHY, €CJIM OH YCIICHIHO 3alllUTHII BCC JIa6opa-

TOpHbIE PabOThI, MOATOTOBWI pedepaT U BHICTYNMI C JOKJIaIOM-IIpe3eHTalMel Ha

CEeMUHape.

DK3aMeH MPOBOJUTCS B TPAAUIIMOHHON opme 1o Oueram, B OuUJieTe 1Ba BOMpPOCaA.

6.2 OueHoYHbIe MAaTEPHAJIbI JJIS1 MPOBEeHUs TEKYIIEero KOHTPOJISAA U MpoMe-

)KyTO‘lHOﬁ arTrecranumn oﬁyqamumxca o AMCIUMIIJINHE

IIpumepHbIe BONPOCHI K IK3aMEeHY

Ne /i Onucanue

1 B yem cocTouT OCHOBHOE OTIIMYHE CEMAaHTHYECKOTO BeO OT TPaJAUIIMOHHOTO?

2 Kaxkue ypoBHU BKIIIOYaET MHOTOYPOBHEBas apxuTekTypa CemaHnTHueckoro Be0?

3 Kaxkue rexnonoruu tpaguimorHoro Web ucnonbszyer CeMaHnTHUeCKHi BeO?

4 SI3eik RDF. Mopgens nanubix. ['padudeckoe mpeacrarieHre. OcHOBHbIC meMeHThI. CHH-
takcuc XML u N-Triple

5 A3k RDFS. Knaccel u cBoiictBa RDFS. [Tpumeps! 3aganns cxemsl ¢ moMoisio RDFS.
Heno-crarku RDFS

6 [TonsTre u Ki1accudukanuu OHTOIOTUIN. [I[pUMepbl OHTOJIOTHIT BEPXHETO YPOBHS

7 MeTto00THI TPOSKTUPOBaHUs OHTOIOTHH. [IpobeMa coritacoBaHust OHTOJIOTHIA

8 Ponw u mecto onTonoruii B Cemantuaeckom Web. TpeboBanust k 36Ky oHTOJI0THIA Ce-
MaHTH4eckoro Web

9 S3pik OWL. YpoBHu s3pika OWL. OtHomenust mexay snementramu OWL u RDFS. Tlpo-
CTpaHCTBa UMEH U npeamOyina OWL-nokymenTa

10 Onucanune kiaccoB B OWL-oHTONMOTHSIX

11 Onucanune coiictB B OWL-oHTONOTHSAX

12 HHCTpyMeHTaNbHbIE CPECTBA pa3padOTKH OHTOJIOTUN. OCHOBHBIE BO3MOKHOCTH pPeaK-
topa Protege-2000

13 Heckpuntusabie noruku ([JI). O6mas xapakrepuctuka J[JI. ApxutekTypa cucteM mpen-
craBieHus 3Hanuit Ha ocHoBe JIJI. JIJI AL: cuntakcuc, ceMaHTHKa, IpUMEpHI ONpeiesie-
HUH

14 Pactmmpenus JIJI AL. JIJI ALC u SHIQ. KonctpykTops!l koH1ientoB. [Ipumepst onuca-
HUSL.

15 Jlornueckwuit BeiBoA B JIJI. Buasl morndueckoro BeiBoga B T-Box

16 Jlornueckwuit BeiBoA B JIJI. Buasl morndeckoro BeiBoja B A-Box

17 OpeiitmBopk Jena. OcHoBHBIE BO3MOKHOCTH. HTepdeticet Model u OntModel. Co3na-
HHUE, 3arpy3Ka U coXpaHeHue Moened. UMnopt oHTonoruit

18 OpeitmBopk Jena. MaTepdeiic OntResource. Pabora ¢ kimaccamu, narepdeiic OntClass

19 OpeiitmBopk Jena. PaboTa ¢ 3x3eMIusipaMu KJIacCoB U cBoWcTBaMu. MHTEpdeich
OntProperty u Individual




20 [Tonnepxkka paccyxaenuid B Jena. CTpykTypa MOIyJs paccyxaeHuid. JlocTymHble Moayin
paccyxnenuii. Odmee API monyneit paccyxxaenuii. [Ipumepsr.

6.3 I'padux Tekymero KOHTPOJIA yCIeBaAeMOCTH

Henenn TeMbI 3aHATHIA Bua xonTposs

1 OcnoBsl Cemantuueckoro Web

2 Ownronorun B Cemantudeckom Web

3

4

5

6 Otuer no y1a6. pabote

7 Jlornueckue ocHoBbl CeManTuueckoro Web. JleckpuntuBHbie

8 JIOTUKHU

9 IIporpammHsie cpeacTBa pa3paboTku npuitoxeHuii CeMaHT!- [ rger o 1a6. pabote
yeckoro Web

10 S3p1ku 3anipocoB CemanTrueckoro Web

11 Cepaucel CemanTuaeckoro Web

12

13

14 Otuer no y1a6. pabote

15 [Tpunoxenus Cemantuaeckoro Web

16 Hoxnan / Ilpe3enta-

U

6.4 MeToauka TeKyuero KOHTpoJIst

Ha jJeknmoHHBbIX 3aHATHAX

Texymuii KOHTPOJIb BKIIIOYAET B ce0sl KOHTPOJIb nocemaeMocT (He meHee 80

% 3aHATUI).
Ha sa0opaTopHBbIX 3aHATHAX

[Topsanox BeINONMHEHUS 1a00PAaTOPHBIX PadOT, MOJATOTOBKM OTYETOB U UX 3alllU-

TBI.

B npouiecce 06yuenust no pucuurinHe «Cemantuueckuit Web» cryaeHT o0s-
3aH BBINOJHUTH 6 J1abopaTopHbIX padoT. [loa BbIMONHEHHEM Ta0OpPAaTOPHBIX PadboOT
MO/Ipa3yMeBaeTCsl MOATOTOBKA K paboTe, MPOBEACHHUE IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHM, MOJArOTOBKA OTYETA U €ro 3alluTa Ha KoJumokBuyme. Ilociie BbIIOTHEHUS

rpynnsl J1a00paTOpHBIX paboOT MpeaycMaTpUBaeTCs MPOBEACHNUE KOJIOKBUyMa Ha 0,



9 u 14 Henmemssx, Ha KOTOPbIX NPOBOAMUTCA 3alIUTA JIAOOPATOPHBIX padoOT.
BoinonHenue 1abopaTopHbIX padOT CTyAEHTaMU OCYLIECTBISETCs B Opuragax ao 3
gyenoBek. OpopmiieHHEe OT4YeTa CTYJIEeHTAMU OCYIIECTBISETCS B KOJIMYECTBE OJHOTO
oTyeTa Ha Opuraay B COOTBETCTBHH C IpUHATHIMHU B UI'Y npaBunamu odopMm- JeHUS

CTyJIEHYECKHX paboT (mabioH ohopmMiIeHHs 0TYeTa O TaObopaTOpHOH padboTe).

JlaGopaTopHbie pabOThHI 3aLIUINAIOTCS CTYAECHTAMU MHAUBUAYadbHO. Kaxkablii
CTYJICHT MOJIYYaeT BOMPOC MO TEOPETUUECKOM YacTH, MO MPOLEIype MPOBEACHUS IKC-
MEPUMEHTATBHBIX HCCICIOBAHUN WM MO 00pabOTKE Pe3ysIbTaToOB, MOCIE YET0 €My
MIPEIOCTABIISACTCS BPEMS ISl TIOATOTOBKM OTBeTa. [Ipu 0OCYXIeHUH OTBETa TPETO-
JlaBaTesib MOXKET 337]aTh HECKOJBKO YTOUHSAIONIUMX BOMPOCOB. B ciydae ecnu cTyJeHT

ACMOHCTPUPYCT JOCTATOYHOC 3HAHUC BOIIPOCA, pa60Ta CUMTAETCS 3aIlMILECHHOM.

Ha 3ammre 1abopaTtopHOl pabOTHI CTYICHT JIOJDKEH IMOKa3aTh: IOHUMAaHHUE M-
TOJMKHU UCCJICIOBAHUS W 3HAHWE OCOOCHHOCTEH €€ MPUMEHEHWsI, TOHUMaHNUEe U yMe-
HUE OO0BSICHATH OCOOCHHOCTH TTPUMEHSEMBIX METO/I0OB, BO3MOXKHBIE 00JIACTH UX TPH-
MEHEHHUS, YMEHHUE /TaBaTh KAYECTBEHHYIO M KOJIMYECTBEHHYIO OIEHKY MOJYYSHHBIX
IKCIIEPUMEHTATILHBIX PE3yJbTATOB M MPOTHO3UPOBATH PEAKIIMH HCCIEAYEMOTO 00b-
eKTa Ha pa3jUYHbIC BO3JCHCTBHUS, HABBIKU M YMEHHS, IPUOOPETCHHBIC TIPH BHITIOJI-

HEHUHM JIabOPaTOPHOU PabOTHI.

TCKYIHHﬁ KOHTPOJIb BKJIIOYACT B ceOsl BBIIIOJTHEHUE U clady B CpOK OTUETOB IIO
BCEM J'Ia60paT0pHBIM pa60TaM C UX BaIHPITOﬁ Ha KOJUIOKBHUYMEC, OLICHKA 3a KOTOPLIC

BBICTABJIACTCA IO CICAYIOIIUM KPUTCPUAM:

1) B otuerax mo jgabopaTOpHBIM pabOTaM JOKHBI ObITh MPUBEIEHBI PE3YJib-
TaThl BBIIIOJIHEHUS BCEX 3aJJaHUM U3 METOJUYECKUX YKa3aHUN B COOTBETCTBUU C Ba-
PUAHTOM, MPOrPAMMBI JTOJKHBI OBITh OTJIAXKEHBI U UX HCXOJHBIE TEKCTHI JOJIKHBI

IpHUJIaraTbCsia K OTYCTaAM;

2) MakcuMasibHas cCymMma OallJIOB 3a OTYET MO KaX1ou jabopaTopHoil pado-
te - 10. 3a KaK70e HEBHINOJIHEHHOE 33aJaHHe U3 METOJAMYECKHX YKa3aHHW OIleHKa

yMeHbIaeTcss Ha 1 Oami, eciau mporpaMma He OTJIaXKEHa, TO OLIEHKA YMEHBIIAeTCs



Ha 5 0aJUIOB.

3) Ha KOJUIOKBHYME€ CTYACHTBI OTBCYAIOT HA BOIIPOCEHI, 3a HpaBI/IJIBHHﬁ OTBET

Ha Ka)</IbIil BOIIPOC OLIEHKA yBEeJIMYMBaeTCs Ha 1 Oaii.
Kpurepun onenuBanus:

«HE 3a4YTECHO» - - JIa60paT0pHa;1 pa60Ta HE 3a4TCHA, €CJIM OCHOBHOC COACPIKaA-
HHEC MaTcpualia pa6OTBI HC PAaCKpbITO, HC AaHbl OTBEThI HA BOIIPOCHI IMPCIIOJaBaTCIIA,
AOIIYIICHBI FPY6LIC OImuOKHU B OIIpCACIICHUA MIOHATUN U B UCMNOJb30BAaHUU TCPMHHO-

norun. KonmmuectBo 0amioB menee 50 % oT MakCMMaJIbHO BO3MOIKHOTO.

«3a4TeHOY - JJabopaTropHas padoTa 3auTeHa, €CIIH MPOJEMOHCTPUPOBAHO YCBO-
€HHE OCHOBHOTO COJEpKaHUsl MaTepuala, padoTa 1Mo STamy clelaHa YacCTUYHO WIIH
MIOJTHOCTBIO, aHbl OTBETHI HA BOMPOCHI mpernonaBareis. KomudectBo 0amioB meHee

50 % oT MakCMMaJIbHO BO3MOKHOTO.

KonTpouab camocToATeIbHOI PaboThI CTY/IEHTOB

CTyAeHT caMOCTOATENbHO BBINOJHAET pedepar Mo 3aJJaHHON TeMe, TPEA0CTaB-
JISIeT Ha MPOBEPKY MPENOJaBaTENI0 He MO3/IHee, ueM 3a 3 AHs A0 ero 3amuThl. [1o Te-
Me pedepara CTyAeHT FOTOBUT MPE3EHTALMIO U BBICTYIAET C JOKJIAJOM Ha 3aHSTUH.
[Tocne mokmaga MpoxXoauT ero oOCyKIEHHE, B X0/Ie KOTOPOro CTYyIECHT OTBEYaeT Ha

BOMPOCHI MIpernoaBaTelis U JPyrux CTYJEHTOB 10 Teme pedepara.

MakcumanbHas orieHka 3a pedepar - 30 6amnoB. OneHKa BBICTABISIETCS 1O

pe3ysbTaTaM mpoBepkH pedepaTa, CACIAHHOTO MTOKIaaa U OTBETOB HAa BOTIPOCHI.



7 Onncanue UHGPOPMANMOHHBIX TEXHOJOTMA U MATEPUATBHO-TEXHHUYECKO 0a3bl

Tun 3anaTuii

Tun nomeieHus

TpeboBanus K
NOMeIeHUI0

TpebdoBanus K
NMPOrpaMMHOMY
o0ecneYeHu10

Jlexusa

JlekuponHas aynuro-
pus

KonnuecTBO mocamo4yHBIX
MECT — B COOTBETCTBUU C
KOHTHHTEHTOM,  pabouee
MECTO MpenoiaBarelis,
KOMITBIOTED, MIPOEKTOP,
IIPOCKIIMOHHBIN JKpaH,
MapKepHas J0CKa,

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC

JlaGopatopusie pabo-
ThI

JlaGopatopus

KomnuectBo mnocamodHBIX
MECT C MEepPCOHAIbHBIMU
KOMITbIOTEPAaMU — B COOT-
BETCTBUU C KOHTUHI'€HTOM,

UMCIOIIUMH ~ JIOCTYIl B
WNuTtepuet, pabouee MecTo
Tpero1aBaTess

Penaxrop
Protege,

Java Ha Huxe
1.8,

®peiimMBOpK Jena

CamocrosiTenbHas pa-
6oTa

Ilomemenue nuag ca-
MOCTOSITEIbHOU pabo-
Ta

OcHallleHo KOMIBIOTEPHON
TEXHUKOU C BO3MOXKHOCTBIO
nojkitoueHus k cetu «MH-
TepHET» W obecreueHneM
JocTyna B DIJIEKTPOH-
HYIO MH(pOpPMaIMOHHO-
00pa3zoBaTeNbHYI0  Cpeay
YHHUBEpPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC




8 Ananranus padoyeit mporpamMmmsbl s Jul ¢ OB3

AnantupoBaHHas mporpaMmma pa3palaTbhIBAaeTCs MPU HAJIMYUU 3aSBIICHUS CO
CTOPOHBI OOy4Jaromerocs (poauTeNnel, 3aKOHHBIX MPEICTABUTENCH) U MEIUITUTHCKAX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJIOT0-MEIUKO-TIeIarorn4eckoi kKomuccun). Jis
WHBAJIMJIOB aJanTUPOBaHHAs 00pa3oBaTeNIbHAs TTporpaMma pa3padaThiBaeTCs B COOT-

BETCTBUU C MHIWBUIyabHOM MpOrpaMMoin peaOuInuTalnu.



