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CepTH

[eiicTgurenen: ¢ 19.08.2022 no 19.08.2023 HCKYCCTBCHHOTI' O HHTCEIIIIEKTA H

BBE/IEHIE

Il e M 321294 OCBOECHHSA JUCIHILIHHBI

[{enpr0 OCBOEHHS AHCLIIUIHHEL SBIISETCS O3HAKOMIIEHHE CTYIIEHTOB C KPYIOM 3alay B
00TacTH HMCKYCCTBEHHOI'O HHTEIUIEKTA, a TaKKe 3HAKOMCTBO C OCHOBHBIMH ITOHSATHSIMH H
METOJAaMH MAIIMHHOIO OOyYeHHS H HX IIPHMEHEeHHEM K 3ajJayaM, OTHOCSIIHMCA K
IIpo)eCCHOHAIbHOH OOIAaCTH.

3amauyl OCBOEHHMS MUCIMIUIMHEI — O3HAKOMIIEHHE CTYAEHTOB C BO3MOKHOCTSIMI
HCITOJIb30BAaHH I TEXHOJIOTHI HCKYCCTBEHHOIO HHTEIIEKTA B IIPOQeCCHOHAIbHOH cepe.

B pesyjbTaTe 0CBOEHHA JUCIHHILIHHBI CTYIEHT bl JOJI’KHbI:

—  HCIIOIh30BaTh IIPHHIMIIEI PaOOTHl COBPEMEHHBIX HH(OPMAIHOHHBIX TeXHOIOTHI
IUIS pelleHHs 3a1a4u MpodeccHOHAaIbHOH JesTelIbHOCTH,

— BBIOMpaTh IMQPOBBIE TEXHOIOTHH, IIPOrPpaMMHBIE CpeACTBa IS PEIleHHS
ITpo¢eCCHOHAIILHBIX 3a/1a4;

— TIIPpHMEHATh  NPpH  PelleHHH  3aJad  IPpOo(PeCCHOHAIBHOH  JEeSTeIIbHOCTH
CITELH AT 3HPOBAHHOE TIPOrpaMMHOe 00ecIieyeHHe H METOABI HCKYCCTBEHHOI'O HHTEIUIEKTA,

—  paszpabaTeIBaTh OCHOBHBEIE MOYIIH HHTENIEKTYaIbHEIX CHCTEM, BIAJeTh IPHEMAMH
peIeHNS JIa0OPpaTOPHEIX 33434 B IIPEAMETHON OOIACTH.

Ilepeyensr ILUIAHHPYEMBIX Ppe3yJIbTATOB O00YYeHHS IO JUHCHHILIAHE (MOIYJIIO),
COOTHECEHHDIX C IVIAHUPYEMBIMH Pe3YJabTaTAMH 0CBOEHHS 00Pa30BaT eJIbHOH IPOr PAMMBI

Kox, dopMymHpoBKa Ko, ¢popMymHpoBKa HHIHKATOPa [ ImaHmpyeMble pe3yiIbTaThl
KOMIIETEHIHI OOYYEHH S 10 T CIHIIIITHE
(MozyTIO),
XapPaKTEPH3VIOIIHE 3TaIlbI
(OPMHPOBaHHSI
KOMIIETEHI[HIH, HHIHKATOPOB
YK-1 CriocobeH MNJI-1.YK-1. BeIIETISET ['OTOBHOCTE MIPHMEHSTH IIPH
OCVIIECTBIISTH ITONCK, IIPOOJIEMHYIO CHTYAI[HIO, PELIEHNH 3a1a4
KPHTHYECKHI aHAIIH3 H OCVILIECTBISET €€ aHaIN3 U IpoeccHoHaIbHOMH
CHHTE3 HH(POPMAI[HH, IHArHOCTHKY Ha OCHOBE IEATEILHOCTH
IIPHMEHSTE CHCTEMHBII CHCTEMHOI' O ITOJIXO0/1a CITEI[H AT 3HPOBAHHOE
TTOJIXOMT I PEIIEHHS NJI-2. YK-1. ocyImecTBISeT MOHCK, | IIPOrPaMMHOE OOeCIIEUEHHE
ITOCTABIICHHEIX 3aay OTOOP H CHCTEMATH3AIHIO 1 METOJBI HCKYCCTBEHHOI'O
HH()OPMAIHH JJIS OIpe e IeHH S HHTEIJIEKTA.
alIbTEPHATHBHBIX BapHAHTOB ['oTOBHOCTHE pa3pabaTeIiBaTh
CTpaTerHYECKHX PEIIEHHH B OCHOBHBIE MOIYJIH
IIPOOIIEMHON CHTY ALl HHTEIIEKTYaIIbHBIX CHCTEM,
HNJ[-3. YK-1. onpeienigeT u BJIIAJIETH IIPHEMAMH PEIeHH T
OLIEHHMBAET PHCKH BO3MOKHBIX NPaKTHYECKHMX 3a/1a4 B

BapHAHTOB PEINleHHII MpOoOIIeMHOH | TPEIMETHON OOIaCTH.
CHUTYAIL[HH, BEIOHPAET OITTHMAIILHBIH
BapHaHT €€ PEIIEHIISI

H FEPO(ETCONDRATIE BHT52205E 7BA50 )03 TaRE 3E mpodec CHOHATL HOIT
SnaneSie qTeN RO 2 ToAHA ANCKCAHAPORRE e qTe TBHOCTH  CIIEI[HAII3HPOBAHHOE

IIK-3 CriocobGeH mpumensats | MJI-1T1K-3 OpHEHTHPYETCA B
CIIEIHATH3IHPOBAHHOE COBPEMEHHEIX TEHIEHIMHIX Pa3BHTII
IporpaMMHoOe oOecliedeHHe, | IFI(POBLIX TEXHONOTHIl, BBIOHpaeT
METOOEl H  AITOPHTMEI | TEXHOIOI'HH HITH IIPOTPaMMHEIE
CHCTEM HCKYCCTBEHHOTIO | CPeJICTBA NI PEIEeHH I ITOCTABIEHHBIX
HHTEITEKTA W MAIHHHOIO | 3aau

NCAH
Dﬁwem%n%%ﬁgﬁnggﬂ%nﬁ%gm N/-21IK-3 IIpmMeHTIeT IIPH PeIleHIH

Ipor paMMHOE DﬁEC]’[EIIEHIIE, METOJBI




MAaIIITHHOT O Dﬁ}“IEHI[H

1. HanMeHoBaHHe JIA00OPATOPHLIX 3aHATHIA

No HaimmneHoBaHHe TeM AHCIHIUIHHEL, O0BeM YacoB M3 HUX ImpaKTHYe CKas
HX KPaTKOE COJIepPKaHHe TIOITOTOBKA, YaCOB
S cemectp
1. AHarm3 COBPeMEHHEBIX 3
ITPOrPAMMHBIX CPEICTB C
ITpHMeHeHHEM M
2. DopMaTH3alH s 3SHaHHI 3
Hcrionp3oBaHHe ceMaHTHYECKHX
CETEHN IJIS IIPEACTAaBIICHHUS 3HAHHH
3. Co3/aHHe OHTOJIOTHH B CHCTEME 4.5
Protege
4. Paspaborka yueOHOH 3KCIIEpTHOH 1,5
CHCTEMBI.
4 AHarm3 CYIIECTBYIOIIHMX 1.5
00paszoBaTEILHBIX
TIAT(POPMEHHBIX PEIIEHHH.
Hroro 3a S cemecTp 13,5
NIOKYMEHT NOJMNWCAH

3NEKTPOHHOW NOANMCLIO
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CTPYKTYPA U COAEPKAHUE JIABOPATOPHBIX 3AHATHI

JlabopaTopHas padoTa 1.

AHan3 COBPEMEHHBIX IIPOrpaMMHEIX CPEJICTB ¢ IpuMeHeHneM M.

Bomnpocsl (KoMrieTeHIIMH, HABBIKH) 1151 0CBOCHUSA:
. 3y4nuTh COBpEMEHHEIE IIPOrPaMMHBIE IIPOAYKTEI, OCHOBaHHBIE Ha VI
2. HayunTbcd aHaIM3UpOBaTh BO3MOJKHOCTH IIPOTpaMMHBIX CpPEACTB C

npuMeHeHneM M.

gﬂﬂﬂHHH AJIH BBINIOJIHCHHMHA H MECTOIHYCCKHC PCROMCHIA LI

JagaHue 1

Wcmone3ys IpUBEACHHBINI HIDKE CIICOK HHTEPHET-CCHIJIOK, a Takke Odpyrue
IHTEPHET-NCTOYHIKH, I3VUNTEe HHTEJUIEKTYyallbHBIe CHUCTEMEI, IIpejjlaracMble Ha
PEIHKE.

1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-

programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy

3. https://soware.ru/categories/artificial-intelligence-platforms

Onpegenure UX HalIpaBJICHIE:
- 3KCIIepTHEIE cucTeMhl (OC);

- CUCTeMEBI ¢ OazaMU 3HaHUIT;

- HHTEJIEKTY aJlbHOe 00yUeHIE,
- HelipOHHBIE CETIL.

JagaHue 2

[Ipoanamu3upyliTe BO3MOJXKHOCTH, OOIAacTH MPHUMEHEHHUS, JOCTOMHCTBA U
HEJOCTAaTKN M3YUEHHBIX HHTEJUIEKTyaJlbHBIX cHCTeM. Ha ocHoBe aHajmza
COCTaBLTE OTUET B TaOIMUHOII hopMe:

Hazpanne 110 | BosmoxkuocTtn | O0macTe CTONMOCTE HcTouHnk

I CEPBICA, | IIPOTpPaMMEI [IpHIMEHEHA nH}QOpMaIIN

BEpCUST (WwWw. )
AOKYMEHT|NOANWCAH

— IREKTPOHHROMRIOARMCEIO
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Cnaenalite BeIBOA O peiHKe IIO. Paccuuraiite yJelbHBIII Bec IO 00JIacTH
npumeneHus 110, M3o0pa3ure pe3ynbrat rpadudeckn (IIOCTPOITE JUarpaMMmy ).

JlabopaTopHas padoTa 2
Dopmaau3anusa 3 HAaHUH
Hcnosb30BaHHe ceMAaHTHYECKHX ceTeHr I NMpeacTaBJIeHUs 3HAHUH

Borpocsl (kKoMIrieTeHIIMN, HABbIKH) AJI51 0CBOECHUS:
1. MayunTe oOmiee IpecTaBIeHIE O CEMaHTHUECKON ceTu U ¢peliMax I
[IpEICTAaBJIEHUS 3HAHUI.

2. HayuuTbcs CTpPOHTH CEMaHTHYECKYIO CeTb U HCIOIb3yS (PpeilMbl

peanm30BaTh CTPYKTYPY OTHOIICHUIL

3ﬂﬂﬂHHH AJIA BBITIOJIHCHHHA N MECTOIHYCCKIIC PCROMCH/ 1A LTHIH:

CeMaHTH4YecKasd CE€Th — 5TO OJUH H3 CHOCOOOB MpPEACTABICHNS 3HAHMUIL.
M3HagalbHO CE€MaHTHUECKas CETh OBIJIa 3aJyMaHa KaK MOJCIEL IIpeICTaBJICHI
IIOJITOBPEMEHHOII IIaMATU B IICUXOJIOTHM, HO BIIOCIEICTBUM CTajla OJHUM I3
CIIOCOOOB IIpeAcTaBIeHN: 3HaHUil B OC.

CeMaHTHKa — O3HadaeT {}6H_IHE OTHOIICHITA MCHKAY CIIMBOJIAMIH I oOLeKTaMHI U3
ITIIX CIIMBOJIOB.

CMKOCTD

METAJLITUSCKIIIL
(pappopOBBIIT I1 T. .

JaIHIIK CBOIICTBO

TIPIIMED dapdoporsblii

[IpocTeiimuii oOpa3el] ceMaHTIUEeCKOIl CeTU

BepmuHEI — 3TO OOBEKTHI, AYTH — 3TO OTHOMmEHH:A CeMaHTHYecKas MOJIEIb HE
pacKpeIBaeT caMma II0 cebe KakKuM oOpazoM OCYIIECTBILIETCS IIpeICTaRJICHIIE
3HaHMIl. [losToMy ceMaHTHUecKass CeTb pacCMaTpHBaeTCs KakK  METO]I
[IPEJICTABIICHI 3HAHUII M CTPYKTYpUpOBaHMUA 3HaHUil. Ilpu pacmupeHnn

CEMaHTHUYECKON ceTH B HEl BO3HUKAIOT APYI'IC OTHOIICHITA.

,EI,D KYMEHT MNMOANACAH

IS -A (O epaereRITigs? PAR'T OF (sBsgeTcs 4acThiO ) OTHOIIIEHHE:
Ceptudpmkar: 2C0000 BEEJ&.BBBQEEEDEETBAEDDDEG{]GDDdEE

Bnanen eﬂ, el &I éﬁﬁ_g&ﬂg&ﬁ :ﬂ.neru: aHOpoBHa

ReicrendACTOUKALS, wdedmruiia, «HOC» PART OF «reno». Hanpumep:
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Pac HIHPCHIIC CCMaHTHHYCCKO 11 ceTn

MDI’}"T OLITL U APYI'HC OTHOHICHIA. BII4dJICCT. TDF,[[H CCMAHTITHCECKAAd CCTh

pacmupseTcsd HepapXmueckn (BepIinmHa HMEET JBE BEeTBH). Kpome TOro, MOKHO
PACIINPUTL CETh U APYTUM OTHOIIEHUEM:

I[ICPHOJ — KBECHA — JICTO®.

IIonmyuaeTrcsa wmepapxudeckas cTpykTypa noHarusg IOKO. MoxHo pazduth Ha
moAcXeMbl. bosbmoil mpobrmeMoll UId CEMAaHTHUECKUX CETel SBJISIETCS TO, UTO
pE3YIILbTAT BBIBOJA HE rapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBLIBOJ €CTh IIPOCTO
HacJIeJJOBAaHIIE€ CBOIICTB BETBH 15-4.

JInss oToOpaxkeHNsI HEpapXUUYECKNX OTHOIIEHHN MEXAY OOBLEKTaMU I BBREICHI
€IMHOI CEMaHTHUKH B CEMaHTHYECKHE CETU OBIJIO IIPeJIOKEHO HCIOJIb30BaTh
IpoIeay pHBEIE ceTI. CeTh CTPOUTCS Ha OCHOBE Kiacca (IIOHSATH ), BEPIINHEI, JyTH
I IIPOIey Phl IIPE/ICTaBIIEHBI KaK OOBEKTHI.

JagaHue 1

3

HCHDHBB}"H COOTBCTCTBYIOIIHNC AY ' IIOCTPOHUTDB CCMAaHTHYCCKY O CETh
KaCarOoIIyHOCAH.

1. reorpadunm kakoro-iamdbo peruoHa. JIyru: rocyJapcTBO, CTpaHa, KOHTHHEHT,
IIIPOTA.

2. OUar”HoCTUKM TIJIa3HBIX 3aboneBaHmil.  Jlyru: kateropum  OoJI€3HEI,
MaTo(U3NOJIOTHYECKOE COCTOSIHIE, HAOMOACHNS, CUMIITOMEI.

3. pacmozHaBaHHS XUMHYECKUX CTpyKTyp. yru: ¢opmyra BemecTBa, CBOICTBA
BEII[ECTRa, 00IACThL IPUMEHEHIS, MEPEI IIPEI0CTOPOKHOCTH.

4. IIPOLCAY PEI ITOIICKAa ITOJIC3HBIX HCKOIIACMEIX. )_—[}"FHZ HaIIMCHOBAHIIC

HCKOIIACMOI'O, PaCIIOJIOKCHIEC MCCTOPOXIACHIIA, FﬂyﬁﬂHa 3aJICraHITrdd, MCETO/IBI

G NOKYMEHT MOANUCAH
O HT—II%H HTPEJHHUF"HU,U,HM{;I::HD

kat: 2C00000 IESABBB952205ET7TBAS ) 13E

5. _C}T,EEE@HGH1 Hp&]_[ﬂ,[[yphl Jlyru: ropugmdeckoe JIMIO, COOBITHE, MepH]
BDB,[[EHCTBHH CIIOCOORI paccie0BaHMI.

ITened: ¢ 19.08. 20 y 1908 2023



6. pacnopefeneHMs IIPOJAYKTOB IO MaraszmHaM. Jlyru: HCTOYHHUK CHaOXKEHIL,
HalIMEHOBAaHHUE IPOAYKTa, CIOCOO TPaHCIOPTHUPOBKHM, KOHEUHBLIM  ITyHKT
TPaHCIIOPTUPOBKMU.

7. OIIPCACIICHITA IIPHHA/JICHKHOCTH MKIMBOTHOI'O K OIIPCACIICHHOMY BIJAY., TIHIILY,
CEMEﬁCTE}’. I[}’FHZ MECTO GﬁHTaHHH: CTPOCHIIC, 0cOoOeHHOCTHU IIOBCACHILA, BIIJ
ITHTAHITA.

8. kinaccumUKallIM IHIIEBBIX MOPOAYKTOB. J[yru: HaIMEHOBaHHE IIPOOYKTA,
COCTAaBIIIONIE YACTH, CIIOCOO MPUTOTORICHIL, CPOK XpaHeHIUSI.

9. pacmo3HaBaHHA THUIIa KOMIIbIOTepa. JIyru: cTpaHa M3rOTOBUTENIb, CTaHJapTHAasd
KOH(pUTY paIis, 001acThk IPUMEHEHI, ICIIOJB3Y eMOE IPOrpaMMHOE 00eCIIEUCHIIE.

10. nmepapxuueckoil cTpykTypel BJl. Jlyrm: cmcrema, cocTosHHE, Ha3zHaueHUE,
B3alIMO/JEIICTBUE COCTAaBILIFOIIX.

HcnoJb30BaHue ppeliMOB AJIA NpeICTaBJICHHUS 3HAHUI

@peitMbI - OJINH U3 PacIpOCTPAaHEHHBIX (hOpMAaJIM3MOB IPEACTARICHNSI 3HAHII B
OC. ®peillM MOXHO MNpeACcTaBUTh ceOe Kak CTPYKTYPY, COCTOANYIO M3 Habopa
gqueek - cJI0TOB. KaxAwulll CJIOT COCTOUT N3 HMMEHU U acCCOIUUPYEMBIX C HUM
3HaYE€HHN. 3HaUeHIs MOTYT IpeACTaBIIATE COOOM JJaHHBIE, IIPOLEY PhI, CCHIIKM Ha
apyrue (gpeiiMbl WIN OBITH IYCTEIMI. TakKo€ IIOCTPOECHHE OKa3hIBACTCS OUCHB
yIOOHBEIM IS MOJEIUPOBAaHUS aHAJIOTHII, ONHCaHNg oOJacTell ¢ poJoBU0BEIMI
CBSI3SIMU IOHATUIL 1 T.II.

JIroboli ¢peilM COCTOUT M3 HEKOTOPHIX COCTABRILIFOI[IX, MMEHA U COJepKaHIE
KOTOPBIX OIINCAHO HIXKE:

1. Uma dpeiima. 310 maeHTuUKaTOp, IpHUcBauBaeMbIil dpeiiMy, dpeiiM JOIKEeH
IMETh UM yHHKaJIbHOE B JaHHON (ppeliMOBOIl CHCTEME.

2. M4 ciota. 3T0 UAeHTU(UKATOP, IIPUCBANBAEMBII CIIOTY, CJIOT JOJIKEH NMETh
VHHIKaJILHOE UM BO (ppeiiMe, K KOTOpOMY OH IIpHHAICKUT. OOBIYHO MM CIIOTa
HE HECET HHKAaKOM CMBICJIOBOIl Harpy3KM M SBJISETCS UMb HIAEHTU(PHKATOPOM
JTAHHOTO CIIOTA.

3. VYkazatenn HacJIeOBaHMSA. OTH YyKazaTeIN KacaroTCd TOJIbKO (PpeilMOBBIX
CUCTEM HepapXHUeCKOIro THIIA, OCHOBaAaHHBIE Ha OTHOIIEHILIX ~abOCTpaKTHOE-
KOHKpPETHOE , OHH ITOKa3bIBAIOT, KaKyko HHMOpMaIUi 00 aTpuOyTax CJIOTOB BO
¢peliMe BepXHEro YpoBHS HacClIeAyIOT CJIOTEI ¢ TaKUMH K€ HMeHaMH BO (¢pelime
HIDKHErO0 YpOBHSA. THOMYHBIE VKazaTennm HaciaegoBanms Unique (U: -
VHUKaNIbHEIN), Same (S: Takoil xke), Range (R: ycranornenmne rpanuiy), Override
(O: ur"HopuporBaTh) U T.II. U IOKazeIBaeT, uTo ¢GpeliM MOXKET HMETh CJIOTHI C
Pa’HBEIMH 3HAYCHUSMH: S - BCE CJIOTHI JOJIKHEI IMETh OJMHAKOBEIE 3HaueHUs, R -
3HaUYeHUE CJIOTOB (peliMa HIDKHErO YPOBHS JOJDKHBI HaXOJHUTHLCSA B IIpejenax,

YV KazaHHBEXYSHAUGHMAMII CJIOTOB (ppeilMa BepxHero ypoBH:d, O - IpH OTCYTCTBHU
INEKTPOHHOW NOANWUCEID

Ceprb ) KABAHIISE 3 HANCHHC: 1T peliMa BEpPXHEr0 YPOBHSI CTAaHOBUTCS 3HAUCHUEM
SeeEnoTd QPeTiMa "HIBKEEI0 ypoBHA, HO B Clydae OIpeJeIeHHS HOBOT'O 3HAUECHUS

CJIOTORB (?JgﬂﬁMOE HITJKHITX ypGEHEﬁ YKAa3bIBAKOTCA B KaHCCTBC 3HAUEHHNH CJIOTOBR.
Nencteutenad: ¢ 19.08. 2 no 19.08.2023



4. YxazaHne THIla JaHHBIX. YKa3bLIBA€TCs, UTO CJIOT MMEET UNCJIEHHOE 3HAauYeHIE,
100 CIIYKUT yKazaTeneM apyroro ¢ppeitMa. K Tumam JaHHBIX OTHOCSTCA:

FRAME (ykazatens), INTEGER (uenwrii), REAL (gelictButenbHulil), BOOL
(oyneB), LISP (mpucoegunenHas nporeaypa), TEXT (tekxct), LIST (cnmcok),
TABLE (tabmuna), EXPRESSION (BeIpakeHue) u ap.

5. 3HadeHHe cJoTa. H}"HI{T BBOJ/J4d 3HAUCHIIA CJIOTA. 3HaueHHe CcJoTa JOJIKHO
COBIIadaThk € VYKd3dHHBIM THIIOM JaHHBIX 3TOI'O CJIOTda, KpPOMC TOI'O JOJIZKHO
BLBIIIOJIHATBECA Y CIIOBHC HACJICO BaHIIA.

6. Jlemon. 3naecy naercsa onpegenenue jgemoHoB tumna IF-NEEDED, IF-ADDED,
[F-REMOVED wu T.a JleMOHOM HasplBaeTcsd IIpoleaypa, aBTOMaTHUYECKH
3ally cKaeMas IIPU BBIIIOJIHEHNN HEKOTOPOT'O YCIOBHUS. JEMOHEI 3aIly CKarOTCs IIpU

D6paH_[EHHH K COOTBCTCTBYHOLICMY  CIIOTY. KPDME TOro, A€EMOH ABJIACTCAH
Pa3HOBHJHOCTBHO HpHCGE,[[HHEHH'Dﬁ IIPONCAYPHEI.

7. IlpucoeauHeHHass mpoledypa. B kadecTBe 3HAUE€HUSA CJIOTa MOIKHO
HCIIOJIL30BAaTh IIporpaMmy IpoleaypHoro tuma. Korjla Mbel TOBOPUM, UTO B
MOJEISX MpEeACTaBI€HNS 3HAaHUN (peilMaMi OOBEAUHSIOTCS MPOIEAYPHEIE W
JIeKJIapaTUBHLIE 3HAHUA, TO CUUTAEM JEMOHBI U IIPUCOEAMHEHHELIE IIPOIEIYPHI
[Ipoleay pHEIMI 3HAHILIMIL.

OCOOEHHOCTBIO HEpapPXHMUECKON CTPYKTYPHI SABISIETCS TO, YTO HHMOpMAIUS 00
aTpuOyTax ¢peliMa Ha BEpPXHEM YPOBHE COBMECTHO HCIIOIBL3YETCSI BCEMU
dpeiiMaMU HIDKHUX YPOBHEH, CRI3aHHBIX C HIIM.

Hampumep: @peliMoBoe npeacTarICHIE KOH(EpEeHIU.

Hepapxuueckue (peiiMOBEIE CTPYKTYpPHl OazMpyIOTCSI Ha OTHOMEHMIX IS — A
Mexay ¢peliMaMli, OINCHIBAIOIINMU HEKOTOPYEO KoHQepeHILmo. Bce ¢peiliMul
IoKHBEL cogepxkaThk uHdopmammo o JIATE, MECTE, HA3BAHWHW TEMBGEI,

JHNOKJIAJJTUMKE. Takum oOpazoM, Ha caMOM BEpXHEM YPOBHE OIIpeesieH (ppeiim
KOHOEPEHIIA.

KondepeHiun pazenssroTcs Ha KOMMeEpUeCKHe 1 0 pa3BUTHMIO. OHHI COCTARJISTIOT
nouepHue ¢ppeiiMbl. B HIX MOTryT OBITH J0OaBJIEHBI CJIOTHI: 0OOBLEM TOPrOBIU U
OIOJTKET.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KoHiepeHI A

HAama
Mecto
Tenta
IS -A IS -A
KOMMEPH €CK 10 PasBHTHIO
Hama Hdama
Mecto IdecTo
Tenma Toprorms Tema Pazenine
JoKna MUK JOKIIaIMHK
] L5-A
02.01.92 4 KoHpepeHIHA
Hama
Mecto KoH{epeHLI-3an IK3EMIVTD
Tenma
HoxnamHE  Amaxo

[Ipumep ppelIMOBON MOJEIH

JagaHue 2.

Hcnoneaysa ppelMOBYIO MOJIEIb IIPEACTABIICHI 3HAHUII pealn30BaThk CTPYKTYPY
OTHOIIEHUII, OIINCEIBAIOIHE CIEeAYIOIIIE CUTYaIINN:

l. px3aMe€H IO AUCIUIUINHE 3a CEMECTpP Y IperoJaBaTeisl IIPH COCTABJLIFOIMX
CEMECT], SK3aMeH, IIpeIloJaRaTellb, OI[€HKa, CTYIEHT, II0JIyYaTh.

2. BeJOMOCTh IIpM COCTAaBJIIIOIINX: JUCHUIUINHA, CTYJEHT, 5K3aMEH, CEMECTp,
[IperoJaBaTellb, OLICHKA.

3. HGH(bEpEHL[HH IIO KOMMCPHCCKIIM BOIIPOCAM IIPpH COCTABJIAKOIIMX. Jd4Td, MCCTO
IIPOBCACHIIA, TCMA, IICJ/Ib BEICTY IIAHOIIIIIC.

4, IIOJIVHCHIIC OINICHKH IIPII COCTAaBIIAROIIMIX. IIPCIIOAaBATCIIb, CTYJACHT, OICHKA,
IIOJIYHATE.

D). MHCIIOJIBL30BaHU N3OCIIIA  IIPKI COCTABIIAROIIIX. OPI'aHH3alllA, pa:apaﬁc}'rfca
TCXHOJIOI'MHCCKOI'O PCHICHIIA, HMCCJICIOBAHIIC {{(I)HBHT-IECKDFﬂ Btb(bEKTE’L}}: METO/AEI
CO34daHITA IT3CIJIITA.

6. nndopmanmoHHasg CTPyKTypa bJ] B MAamMHOCTPOEHHU MPU COCTAaBIIFONIUX:
¢uzndeckne 3¢Q@EKTH, TEXHUYECKHE PEeIIeHnd, M3AeNnsd, OOBEeKT IIOCTaBKH
M3JI€IS, IIPUOOPEI 1 CTEHALI, HOPMATHBEI.

7. KJIacCC I’IEI)HKEI.LIHH IIPOAYKTa  IIPH  COCTABJIARONIIMIX. Ha3BaHIIC, 00JIaCTh
IIPIIMCHCHITA, CII0c00 XPaHCHIIA, cIrIoco0 TPaHCIIOPTHPOBKII.

8. Ay AUTOPH, HSE)FH&Q@HHE) IIp1 COCTaBJLIIOIINX: BMECTHMOCTL, Ha3HauY€HIIE,
COCTaBIT eV MECToIaxo ACHUE.
KA s )

Ceptid ZC0000043ESABBBO52205ET7BASO00GI
PG KIBOTHB MUP TP COCTaBIISIONIIIX . BUJ, TUII, Cpejla OOUTAHUs, 0COOEHHOCTIH

; ITOBCICHITA.
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JlabopaTopHble padoThI 3-5

CozgaHue OHTOJIOIHH B CHUCTEMe PROTEGE. OcuoBsl RDF 1 OWL

Borpocsl (KoMIrieTeHIIMN, HABbIKH) JIS1 0CBOECHUS:

3. OnpenenuTk OpeIMETHYIO 00NIacThb, CO3/aTh KJIACCHL, OTHOIMEHUS C
ICIIOJIb30BaHNEM CHCTEMEI Proteége, a Takike Ha IIpUMeEpe CO3JaHHOM
b3 paccmotpers mogaens RDF, s3eixk OWL u cunrakcuc Turtle.

4. Hayuutbcs peanm3oBeIiBaTh HoHATHI Defined Classes, DL Query B
cucteme Protege

J. M3yuuThk BO3MOXKHOCTH A3bIKa 3aIpocoB SPARQL

6. Hayuntbcsa aHanm3MpoBaTh CO3JaBaTh IIpaBIila I [POBEPKH

nH@OpMAaIUHI O TOBapax ¢ HoMOIBIO S3EIKOB SWRL 1 SQWRL

3agaHHA AJ15 BBINTOJIHEHH A H MeToAHYeCKHe PCEROMCHIALIHI.

B kauecTBe mpumepa OyJeT paccMOTpeHa HH(OpManusd O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(doHe') I Ha ee OCHOBAHUI COCTABIEHA IIEpBasi BEPCILT
b3

Ilepen HauasioM paboTEI ¢ cucteMoill Protege |[6] HeoOXoaUMO COCTaBUTH
XOTSI OBl HEKOTOPYIO VYIPOIIEHHYIO KOHIENTYaJbHYI) MOJEIbL IIpeIMETHOIl
obmactu. M, my1s Toro 4ToOBl MOTOM HE OBIJIO CIIOXKHOCTEN ¢ €e (hopMalm3aIueil,
HEOOXOIIMO ONPEAECIINTL KaKUMI CYITHOCTAMI MOXHO OIIEpHpOBaTh. B JaHHOM
caydae 3To cymHoctu Moaenn RDF [1, 2] m as3mika OWL [4], T.x. MHorme
CUCTEMEI U OHMONMNOTEKN, B TOM uucie Protége mojaepkUBaeT 3TH CTaHIAAPTEL, U
OHI SBJLTOTCS HanOoJIee pacIpoCTpaHEHHBIMI.

CTour cpazy OTMeTHThb, uTo MoJenbk RDF gBmgercsa abOcTpakTHO 1
CYIIECTBYET MHOkKECTRO S3BIKOB C Pa3HEIMI CUHTAaKCHICAaMI, peanm3yromux ee |1 ].
OWL Ttakxe MOXKeET OBITh IIpeoOpazoBaH B HECKOJIBLKO HOTAIUN U B JIFOOON M3

JOKYMEHT MNOArnvcaH

HBLIHDBEIR@F**L@@“DBGW €THBIE CHUHTAKCUCHI OyIyT 0OCYyKIaThbCS MO3JHEE H BCE
Ceptudukatr: 2C0000043ESABS EDEETBAED 6000004 3E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[IPUIMEpPHI, OIICAHHLIE HIKE MOTYT UX HE IPUAEPKNBAThCS.

Onronorust B pamMkax Mmodenu RDF mnpepamnonaraer omnpeneneHne JmOOBIX
IIOHATHUI IIPEJIMETHON 00IacTH B BHJIE TPOEK. CYOBLEKT — IIPEJUKAT — OOBEKT.
MHoxecTBO Takmx Tpoek oOpazyeT rpad mnoHdatuii. CyObeKTbl U OOBEKTHI
IHTEPIPETUPYIOTCSA KaK BEPIINHBI OpUEHTHPOBAHHOTO rpada, a MpeanKaThl Kak
ero Ayru (M OIPE e IIFOT OTHOINEHNS MEXAY CYIIHOCTSIMH). BepINHEI MOTYT
OBITH CJIEAYIONNX THUIIOB: peCypcC, IMyCcTas BepIINHA.

Pecypc onuceIBaeT HEKOTOPOE IOHATHE PEaIbHOTO MHpa U pa3AciisieTcs Ha
CCBIJIOUHEIE PECYPChHl U CKaJsgpHBIE. CCHIIIOYHBIE PECypChHl — 3TO HEKOTOPHIE
[IOHATUS, KOTOPEIE MOIYT HMETh XapaKTEpPUCTUKU (HAIpUMEp, CMapTdOH,
cmapton SMGO65FZPHZER, »kpaH). TakuM MOHATHAIM IIPHUCBAaNBAETCS
rnoOanbHEI  yHHKaIbHBIT unaeHtudukatop IRl (Internationalized Resource

Identifier) (mampmmep, http://myontololgy.org/goods#phonel). CooTBeTcTBEHHO,

TaKl€ PECYypChl MOI'YT HaXOJUThLCSI KaK Ha MecTe CcyObeKTa, TaKk U Ha MeECTe
00BEKTa B 3aBUCUMOCTH OT IIpeJuKaTa.

CxalgpHble pecypchl YKa3LIBalOT HEKOTOPhI€ KOHKPETHEIE XapaKTEepUCTHKU
I SBJIIOTCS IIPOCTO 3HAYEHHEM OIIpejlelIeHHOTro Tuma. COOTBETCTBEHHO, TaKUe
pPECYPCHl MOTYT HaxXOJHUTCS TOINBLKO Ha MecT€ OoObekTa. Ho, mpum aToM A1 HUX
MOJKET ONpPeIeIIAThCS TUII U JJI9 CTPOKOBBIX 3HAUCHHIT MOKET OIIPeeIISITLCS SI3bIK.
Hanopumep, g Hamell IpeaMeTHON 00HacTu TaKUMH CYITHOCTSIMU MOTYT
SBRIAThC: 6.2 (KOHKpEeTHas AuaroHanb skpaHa; float), «Samsung Galaxy S9+—
(opurnHaiIbHOE HazBaHNE, string ), «4epHBII(@ru (IIBET, string; pyccKuii).

Takxe HEOOXOANMO OTMETUTh, UYTO «IPEANKAaT~ TaKXke€ MOXKET OBITh
«CYOBEKTOM ™ IIH «0OBEKTOM ™ B paMKaxX APYIHX TPOeK. OTO He0OXOAUMO UYTOOHI,
HaIIpHIMEp, OIMICATh OTPAHIYUEHHS JaHHOI'O OTHOIIEHIS.

IlycTasg BeplImHa B OCHOBHOM HeoOXoAuma i1 «HMMUTAIIUS " N-apHBIX
cBsa3ell. Kak BHAHO I3 KOHIEIIIUKM MOJENH, IPEAUKAT MOXKET CRA3LIBAThL TOJILKO 2
pecypea. bl aTeiReRIaeTca ¢ MIOMOIINBIO BBEACHIA IIPOMEXYTOUHOI BEPIINHEI I

3NEKTPOHHOW NOANMCLIO

f:epm¢Ra3;&é%@ﬁﬁféﬁﬁﬁéﬁ%ﬁﬁ5%ﬂ5ﬁ@&ﬁﬁﬂhmG OMHapHBIX. [Ipm »ToM BepmuHa HE OyJeT

Bnagen ebayxoea TaTeAHa AnekcaHgpoBHa

IIPCACTAaBIUTE IIOHATHC PCAJIbHOI'O MIIpa I ell HeT CMLICJIa daBaThb yHHHaHEHBIﬁ
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ro0anbHBIN MASHTH(UKATOP, JOCTATOYHO JIOKAIBLHOTO JIJII COCTABJIEHHS TPOEK.
HMMeHHO U1 TaKMX BEpIINH U BBeJCH 00cCyxaaeMblll Tull. [Ipu sTomM He Bcerpa
OYEBHHO CTOHT JIMI BBOJAUTL I TOH IUIM HHOM CYIIHOCTH IJI00abHOIM
naeHTudukatop. Hampumep, KOHKpeTHBHINI cMapTdOH  o0IagaeT  psaoM
XapaKTEPUCTUK JNICIUIES U OBLJIO PEIIEHO BHIACINTL AUCIUICH KaK OTAEIBLHYEO
CYIIHOCTh. [Ipu 3TOM 17191 Hac OH SBJISIETCS HEOTHLEMIIEMON YacThEO cMapT(doHa, a
IIPON3BOAUTENL CMapT(POHA MOJKET CTABUTH pazHBIE MOJAENN JUCILIES OT Pa3HBIX
IIPOM3BOAUTENICH NPU YCJIOBHH COXPaHEHUS XapaKTEpUCTHK. TorjJa MOXKET OBIThH
I1eJIeco00pa3Ho MCIIOJIL30BaThL IIYCTYK) BepmuHy. C  Apyroil CTOPOHBI, €CIH
[IPOM3BOAUTENE IIPICRBOIII JAHHOMY JICIUICIO ONPEACSIICHHEIN KOJI, TO MOXKET OBITh
I1eJIec000pa3Ho BBIAEINTEL €ro Kak pecypc. T.K. OH MOKeT OBITL YCTAaHOBJIEH U Ha
Ipyroil cMapTgoH, a Takxke OyJeT IIPOIe peajlN30BLEIBAThb, HAIIPUMEP, 3aIpPOCHI
JUUIs OIIPEJIETICHNS CEPBICOB, A€ €CTh B HAJIMUNM JaHHBIN qucivieil. J[is npumepa
ITyCTOM BEPIINHLEI PAacCMOTPUM XapaKTEPUCTUKY «pa3pelieHnue " y KOHKPETHOTO

JAHICIUICH:

SM-D-G965FZPHSER pa3spemienne X
_ X ropm3oHTalb 2960
X BepTukaim 1440

JlaHHBIE TPOIKH OIMCHIBAIOT I'pad, M300pakeHHBII Ha pucC. 1.

Pa3felleHHne MODHU30OHTAaNb

SM-D-GO65FZPHSER > » 2960

» 1440

BEDTHMKa/b

Puc. 1 I'pad, onucreiBaronuii pazpenieHue JUCILISS

CTOUT OTMETHTh, YTO JAaHHBIEC MOHATUSA TaKKe MOXKHO OBIJIO OINCATh C
ICIIONIb30BaHIE 2 CBSA3€H «pa3pelleHue rop—, «pa3pelieHne Bep— U Oe3

HpGME}K}"TDT-IHGﬁ BCPIIIITHBI. Uto IIOKA3BIBACT, HTO CO3JaHIIC OHTOJIOI'IIT OCTACTCH

EapHaTgmgﬁgmM, 3aBHUCAINIM OT KOHKPETHBIX IIENIell U IIPeaIIOUTCHUIN

Ceptvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bna,qen@ﬂg Od Fileaia Anexkcanpposna

P Kag, mpasuno IRI pecypca cocrour u3 wupenrugukaropa b3 mnm



IIPOCTPAHCTBA HMMCH H H,[[ﬂHTH[bHHaTDpa ITIOHATITA B HCM. HaHpHMEp:,

«http://myontololgy.org/goods#phonel ~, MoXkeT o03Ha4aTb, UYTO OIMCHIBAETCSH

[TOHSATHUE «phonel— B b3 TOBapoOB C IJIEHTU(PUKATOpOM
«http://myontololgy.org/goods#—. UToOBI He mnNHcaTb KaXAblil pa3 IOJHBIN
naeHrudukatop b3 mim mOpocTpaHCTBa MMEH, €ro 2aMEHSIOT Ha IpedUKC.
Hampumep, MOXKHO 3alHCHIBaTL «mo:phonel—, rage mnoxg «mo:— OyJer
nojapazyMeBathbes monHell IR] B3.

CrangapT RDF BROAUT HE TONBLKO KOHIIEHIINIO, HO I 3 IIPOCTPAaHCTBA IMEH
¢ obomumu noHgarmsaMu: rdf, rdfs, xsd [3]. I'me xsd onuceIBaeT THIBEI, KOTOpHIE
MOJKHO HCIIOJB30BaTL B OHTONOrmIX Ha ©Oaze RDF (mampumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, pazpemenune auciiesd IO
FOPU30HTAIN MOIJIO OBITH ONHCAHO CJEAYIONMUM 0O0pazoM: X TOpPH30HTAlb
“29607"xsd:integer. OcHoBHBIe moHATHI u3 rdf, rdifs, koTopeie OyayT
IICIIONIE30BaThCA B paMKax JaHHOII paOoTwel: rdfs:Resource (momsaTue pecypca,
ormucanHoro panee), rdfs:Class (momsitue kiacca), rdf:Property (monsarue
otHomeHnsd ), rdis:subClassOf (oTHoIIEeHE, KOTOpOoe OIpEEIIsIeT «CYOBEKT ™ Kak
nmoakinacc «oOwbekra™), rdis:subPropertyOf (oTHomeHHE, KOTOpoe OIpeaeIseT
«CYOBEKT™ KaK YTOUHEHUE «00BEeKTa ™, ARJISEOIIErocs OTHOIMeHeM ), rdfs:domain
(oOTHOILIEHHE, OIpe[elsitonmee 00JIacTh ONpPEAEICHNI JAPYyroro OTHOIISHI),
rdfs:range (oTHOIMEHNE, OIMpeJeNdrolIee 0ONacTh 3HAUEHUS JPYyTroro OTHOIIEHNS),
rdf:type (oTHomIEeHHE, KOTOpO€ OIpeJeasaeT «CYOBEKT™ Kak 3K3eMIUISP
«OOBEeKTa ™).

OWL gBnseTcsa cTaHAapTU3UPOBAHHLIM S3BIKOM CO3JaHUA OHTOJOruil. OH
IIMEET HECKOJIbKO BapHaHTOB CHUHTaKCcHca (B TOM uHCJe (yHKIHOHAJLHBIN), a
TaK)K€ MOXKET OBITh IpeoOpazoBaH B JroOoil n3 cuHrakcucoB RDEF. T.x. OWL
coBmMecTuM ¢ RDF, To B Hamem ciydae OH OyJeT HHTEPIPETHUPOBATHCSI Kak
HaJcTpolka Haxg RDF, kxoTopasg yTouHseT IOAXOH K CO3JaHUK OHTOJIOTHIA,

pacHIuPASKBOAMOAHECT MOJEIN I BBOJAUT HOBEIE CYIIHOCTHU (113 IIPOCTPAHCTBA
SNEKTPOHHOW NOAMNUCHLIO

Cepmd:bmﬁ:g;fw&fﬁﬂﬁﬂﬂﬂﬁEEDEETBAED*]DE*]EIGDDJEE

Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

b3, co3maHHble ¢ ucnonb3zoBaHueM OWL 1mpemmonararoT, 4TO Ha HIX
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[IPON3BOJUTCS BBIBOJ, KOTOPHIIl IO3BOJISIET IIPOBEPUTHL HEMPOTUBOPEUNBOCTL b3,
BBIBECTH HOBLIE OTHOIIIEHUS.

B ¢Bs31 ¢ 3TUM OIIMCAaHNE OHTOJIOTMH MOHO pPa3Ae/IUTh Ha:
1 CymHocTi. Bce moHATHsA, onucaHHBIE paHee B pamMkax RDFE, a Taxxke
HEKOTOPELIE HOBEIE 113 OWL;
2 Bripaxkenusa. OmnucaHne MHOHSATHS depe3 KOMOHMHAIINIO MHOMXKECTBAa APYTHX
cyiHocTenn. OJHUM U3 OCHOBHBIX IIPUMEPORB IIPUMEHEHNS ABIISETCSA ONPEACIICHIE
Kjlacca uepe3 BeIpaxkeHne. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpPHI
NMEET HE MEHEE 2 OCHOBHLIX KaMEp C pa3pelieHueM He mMeHee 20Meramnnkceseil,
HOBBIII THUII «UYHICIO™" — 3TO OOBEAMHECHHE MHOXECTB IEJIBIX YNCE]I U YUCEIT C
IpOOHOI YaCThIO.
3 AxcuoMmbl. TOUHO M3BECTHHLIE IIOJIOKEHUS U IIOJIOKEHUSA, KOTOPhIE BCEr/a
JTOJKHBI OCTaBaTbCsl NCTUHHBLIMI. Hanpuwmep, Ha OTHOIIIEHUE
«IIoTHOCThI IMKceneli™ MoOryT OBITH HaJIOXKE€HBI OrpaHMYEHHS Ha OOIacThb
OIIpEJIEJICHNI — BK3eMIULIp Kiacc «Jlucrein™ m oOJlacTh 3HAUCHUSI — «IIEJIOE
yncao—. Ilpu aTom ecrnu B Oaze 3HaHUll OyaeT Tpoiika «G IUIOTHOCThIIMKcesel
5297, TO 3TO MOXKET IIPUBECTU KaK K omuoOke (ecnu G TOYHO HE MOIKET SBJISATHCS
AK3EMIUIIPOM Kiacca «JucIwieii—), Tak U K BBIBOAY HOBOIO OTHOMmMEHMI «G
rdf:type Jlucmeii—.

Kak yxe Obp1o ckazaHo Beime, OWL pgoOaBisieT HOBEIE MOHITHS U
aKCHOMBEI. JI719 JaHHOH pabOTEl HEOOXOAUMEI CJIEAYFOITUE OHSITI:
| owl:Class. Axanornuno rdfs:Class:
2 owl: Thing. Knacc, apmswomuiics mpeJKkoM BceX KIIacCOB. AHAJIOTMUEH
Object B HEKOTOPEIX S3bIKaX IIPOrpaMMUPOBaHILT,
3 owl:ObjectProperty. Ilogknacc orHomenuii (rdf:Property), cBI3bIBarOIIX
IiBa pecypca ¢ IRI;

4 owl:DataProperty. Ilogknacc otnomenuii (rdi:Property), cBA3bIBatOIIUX pe-

cype ¢ IR aaBHReRMEAH

3NEKTPOHHOW NOANMCLIO

cepmblyar 200WTOPOBIECIPropenty/Gwl:topDataProperty. Bepxuee B nepapxmnn

Bnaneneu: llleGayxoea TaTe KCaHOpoBH

object/data property, sBismonieecs IpeaKoM Bcex object/data property:
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6 owl:FunctionalProperty. Kimacc oTHoImeHnii, npuMeHsIEMBIX K OTHOMY
«CYOBEKTY ~ TOIBLKO OJUH pa3. T.€. B OHTOIOTNH HE MOJKET CYIEeCTBORATL JIBa TPIU-
IIeTa «X ¢yl «x ¢ y27, rae yl u y2 pazseie cyniHocTU U «c rdi:type
owl:FunctionalProperty—;
7 owl:disjointWith. OTHomenue, AeknIapupyrOIIee, YTO SK3EMILLIP CyOBeKTa-
KJIacca HE MOJKET OBITh OJJHOBPEMEHHO 3K3EMIUIIpOM 0OBEeKTa-Kacca. T.e. B
OHTOJIOTHHI HE MOXET CYIIeCTBORATh JiBa TpuIuieTa «X rdf:type yl—, «x rdf:type
y2—, rae yl uy2 paszueie knacchl U «y 1 owl:disjoimntWith y2—,
8 CyIIHOCTH, He0OXOJUMBIE JIJISI COCTABIEHIS BeIpaX€HNIl. by Iy T OIICHIBAThL
npu nogeiaeHun (owl:members,, owl:unionOf u T.1.)

Teneppb, Korja CyMHOCTH, KOTOPEIE MOTYT OBITh HCIIOJIBL30BaHbl, 0003HAUEHHI,
MOJKHO CIUIaHMPOBAThL O0IIee ollucaHue IpeaMeTHO obacTti. OHO pa3geleHo Ha
OIINCaHNE KJIAaCCOB, K3EMIIIIPOB I OTHOIIECHUIT MEX/Iy HUMU (pUC. 2) 1 OIHICAHHE

caMIX OTHOIIEHH (puc. 3).

rop BbinycKa
o rdf:type npou3BoauTENA
3 Tosap ft SM-G965FZPHSER
J
- % dfs:subClassOf -
v SM-D-G965FZPHSER
% i ‘ TEXHONOMMA
— rdfet AWNdalroHdaNb < )
‘H'rp IKDaHZ AINMOTORAREHWMA 3HEDaHa
YacTe ToBapa uper AMOLED
F i _4 Exynos 9810 ‘
_—r—-i' 6.2 pa3pewigHue uBeroh
I ~ 3IKPaHa : KON-BO
[~ Fmeracy NNOTHOCTB grmana MR anen | ——
§ nUKcenei ‘ 16 8
© Kamepa PasPZIsTME \ paspewenue yacrora pabpThi
s 223 _fetnsofitans BEDTUKANb npoueccopayTL
> -~
& foype [— | 2.9, 1.9] ‘
T NMpoueccop 2960 1440 -.
AKKYMynAaTOp \

Puc. 2 (I)pEI.FMEHT Ppa(ba, OIIHCBEIBAIOHICI'O KJIACCEI, SK3CMIIJEAPEI 11 HX OTHOIICHIIA B

paMKax OIIHCaHNd cMapTOHORB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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nwl:PrnpertyJ cBoBoaHoe

rdfs:range

—p xsd:string

—— 4acTb TeKCcToBoOe
rdfs:domain rdfs:range \
»| Tosap —( xsd:string unknown
rdfs:range rdfs:subProgertyOf
e Qacrbm&yﬁ/ paspeleHune
Koa npou3BogMTena ——
/ ' rdfs:range
1 YRcAoR0e e TexHONOrMA U3roToBAEHUA |5 Pa3speweHue ‘
. | Ll
rdfs:range JKpaHa |
wsd:double ‘ rdfs:subPropertyOf w‘:dnmain
rdfs:domain ﬂ,HEﬂﬂEﬁ
rof, Bbinycka —/
paspeleHume

AWaroHaNb 3KpaHa b=
rOpU30HTaNb

Puc. 3 ®parmenT rpada, oIuchIBalONIEro CBOIICTBA B paMKax OIIMCAaHII

cMapT(OHOB

B pamkax mnpupeaeHHOro ¢parMeHTa KJIacCOB BBIJICJICHEI OUEBIIHEIC
KJIACCHI:
«ToBapy, «CmapThon». Takike BBIJEIECHB HEKOTOPHIE OTAS/IbHBIE COCTARIITIOIINE
cMapTdoHa Kkak IoAKIacchkl kilacca «YacTe ToBapax»: «Jlucmreit», «Kamepay,
«IIporeccop», «AkkyMyaTop». Crofa BhIAEISHBl TOJILKO caMble BajKHBIE YAaCTH,
KOTOpEIE OOJIBIIIE BCETO0 UHTEPECYIOT IIOKyIaTeseil U Haubdojee I€HHBI IIpH
oOpaboTke napopmaluu o ToBape. OcTalbHbIe XapaKTepUCTUKI Oy Ay T 3aJaBaThCs
OTHOIIEHISIMU MEXy KOHKPETHBIM CMapT(OOHOM H KOHKPETHBIMHU 3HAUCHUISIMU
(Ha m300paxkeHNN B KaueCcTBE IIpHIMEpa TaKIX OTHOIICHUII MOXHO BHJETh. «I'OJ
BEIITyCKa», «KOJ IPOU3BOAUTELT»). CTOUT OTMETUTh, UTO HEKOTOPHIE V3IIBI
(Hanpumep, «[2.9, 1.9]») zagaHel B aOCTpakTHOM BUJE U X KOHKPETHOE 3ajlaHIIE
OyJleT 2aBHUCETh OT HCIIONB3YEeMOI'0 CHHTaKcHca WIIN  BO3MOXKHOCTEI
MHCTPYMEHTAJIbHOI CUCTEMBI.

B paMEaX FPEBEACHHOTO (hparMeHTa CBOIICTB HE CHENIAHO pa3sJielIeHIe Ha

SNEKTPOHHOW NOANMCLIO

cepmikdb) ectRropertysuosDatalBroperty Bo m30exaHne M3INIIHEN KOHKpETH3anuu (Ipu

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

pcaJilizalliiil pa3gACc/ICHUC AOCJIACTCA OYHCBIHIHBIM DﬁpElBDM). B paMKax IIPAMBIX
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HacJIeJHUKOB «owl:Property» BBIAE€IEHBI THUIIEI BOZMOXKHEIX OTHOIIEHUII: «YacThy
(U141 CBS3M TOBapa € €ro 4acThIO), «UHUCIIOBOE/TEKCTOBOE/CBOOOHOE/pazpelIeHIIE
(DaHHBIE CBOIICTBA OIPEACILIFOT TPYIIIY CBOICTB, OOBEAUHEHHBIX OOIIEH
oOJacTeiO ompedeneHUs. PazjeneHne Ha TEKCTOBOE M CBOOOJHOE CAENaHO I
VIPOIEHNSI JalbHeimell oOpabotku. Ilog TEKCTOBEIMH IOApazyMEBAKOTCS
KOHKPETHBIE 3HA4UeHHUs, KOTOpPBEIE IIOTOM MOTYT OBITH IIpeoOpa3zoBaHLl B
[IepeUnCiIsgeMBElil TUIl. B pamMkax CBOOOJHEIX JK€ OIIMCAHUS MOTYT COJIE€PIKATh
HECKOJILKO XapaKTEPUCTUK, OJHY XapaKTepUCTHKY, 3alllCaHHYIO pa3HLIM 00pazoMm
n T.J.), «unknowny» (rpynmna XapakKTepUCTHK, A0O0aBISEMBIX aBTOMAaTHUYECKH B
mporecce cbObopa wmHGOpMANUM, I KOTOPEIX HEBO3MOXKHO  ONPEICIIUTH
IPUHAICKHOCTh K paHEe OIICAaHHBIM I'PYyIIIIaM).

HeoOxoanmMo moHUMATh, UTO B paMKaxX pHC. 2, PHC. 3 MPUBEAEHBLI TOJIBKO
¢parmentsl rpada g yopomeHnsd OcTaBmmecsa (QparMEHTHl OMNICHLIBAIOTCA
AHAJIOTUYHO U He 00I1a1ar0T JOIIOJHUTEILHEIMI 0COOSHHOCTIMI.

T.x. ommcaHNe JOJKHO IIOApPa3yMEBaTh BOZMOKHOCTE cOOpa MHQpOpMaIIU
C HCIIOJIb30BaHHEM IIPOTPaMMHBIX CPEICTB, HEOOXOAMMO OOrOBOPUTH KaK MpU
ATOM OyAeT NPONCXOAUTE J0OaBJIEHIIE HOBBIX CYITHOCTEI:

1. IlonyuuTe ¢ J€TalIbHOIl CTpaHUIIEI TOBapa CIINCOK XapaKTEepUCTUK B BHJE
«Ha3BaHUE
— TEKCT» U APYTHX HEOOXOAUMEBIX OTAEJIBLHBIX IOJIEN (CCBIJIKA, KOJI TOBapa,
KaTEeropus 1 T. 1. ).
2 IIpou3BecTn moHMCK MOJKJIacca Kkiacca «ToBap», COOTBETCTBYROIIErO
KaTErOpUH paccMaTpUBaeMoOro Torapa. Eciu He HallieH, TO CO3/aTh,
3 Co3JlaTh SK3EMIUIIp IIOJIYUEHHOro B IIL.2 KJacca (JIokambHas 4dacThb IRI
dpopmupyerca kak «Kopm mnpomzBoaurernd» win kak «Kojg ToBapa» mIpH €ro
OTCYTCTBHN)
4 J111 kaxx o1 XxapakKTEepUCTUKHI
4.1, TIRQREPIEERQTHOCUTCA I XapaKTEPUCTUKAa K ONUCAHIA KaKoro-TO 3

3NEKTPOHHOW NOANMCLIO

CopTHihkar: Em‘ﬁ%ﬂiﬁﬁﬁ?&@é@%%&@@&@?@”{ﬁcm ToBapay». lloakiaccel kinacca «HacTe ToOBapa», a

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TAKXC OTHOIICHIIA, CBA3dHHBIC C HITMHI 3d/IdHBI 3dPaHCC 11 HC N3MCHAIOTCAH B
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nporiecce cbopa nHpopMmanuu. JJIsd KaxkIJOro M3 TaKHUX KJIAaCCOB 3aJIarO0TCS

CHICKU IIOJIell 1 MHpaBWIa NX IpeoOpazoBaHud. KoHKpeTHBIE peainzaljiu

ATON HacTHU HE OyIyT pacCMaTpPUBAThCS.

4. 2. Ecam OTHOCHUTCS, TO MHOJYUYUTh SK3EMIUIIp (4 IpU OTCYTCTBUH CO3JATh)
COOTBETCTRBYIOMICH yacTu ((popMupoBaHAd JIoKaJabHOI yacTu IRI g1 Takmx
yacTell TakXe IpomucaHo B IpaBmwiax u3 m. 4.1.). JUId IIOIydeHHOIO
AK3EMIUIIpa 3aJlaTh OTHOIICHHUE, CBI3LIBAIOIIEIO €r0 C pacCcMaTpPHBaEMOIl
XapaKTEePUCTHUKOIL.

4 3 Ecnu He OTHOCUTCS, TO HAUTHU OTHOIIIEHHNE 10 UMEHHN XapaKTEPUCTHUKHU (IIpU
OTCYTCTBHUI CO3JaTh OTHOIIEHUE C TaKIM HMEHEM KakK JOUEpHEE CBOIICTBO
JULI CBOIMCTBa «unknown» HNIM THIIN3HUPOBAHHOrO CBoOIicTBa). CRI3aThb
SK3EMIULIP TOBapa C pacCMaTpUBAaEMBIM 3HAaUEHHUEM XapaKTepHUCTHUKMH
IIOJTYYE€HHBLIM OTHOIIIEHUEM.
3aech IPOSIBIIsIETCS T'MOKOCTH OHTOJIOTHMYECKOro Iogxoja. B oTmuumm or

PEIILMOHHON MOJIENN, B JIIFOOON MOMEHT JIETKO MOTYT OBITH JOOABJIEHBI HOBEIE
OTHOIIEHIU, IIPOU3BEAEH IIEPEHOC X B APYTYIO FPYIIITY, IPOM3BEACHO 3aJJaHIE UM
HOBLIX OrpaHHUeHHil. Takke paboTa ¢ ommcaHHEM MpeAMETHOII 00JacTU B IE€JIOM
BEIETCS B TepMHHAX OOBEKTHOI N JFOOOII HMHTEpECYROImEll Hac moaenu. [Ipnu
5TOM M3MEHEHUS, KaK IIPaBUIIO, HE BEAYT K JOJITOMY OXKHAAHIA (T.K. YaIlle BCEro
JIOCTATOYHO M3MEHEHUS HECKOJILKIX TPOEK ).

Ilonyuup oOmee HedoOpMaTIbHOE OIMCAHHE MOJEIM, MOXKHO IPHUCTYIAThL K
ee (popMaImzalnui U peanmsaiun b3 ¢ ncnonp30BaHIEM KOHKPETHOIO CHHTAaKCHCa
I/IUII  UHCTPYMEHTApIsl. OTH IPOIecCCEl OyAyT J€laThbCd IapalUleNIbHO C
IICIIOJIb30BaHIEM CHCTEMEI Protege.

IleproHayanmpbHO  IIOCJIE  3allyCcka CHCTeMBI  HEOoOXOAUMO  3aJaTh
INJIeHTU(UKATOp OHTOJOrNM Ha BKIajgke «Active ontology» B mone «Ontology
IRI» (puc. 30). JlamHbBII UASHTUDUKATOP TakkKe OIpeaeiiieT U 0az0BHIN
IPEPUKCaoxymerT ddddficars  A300paXeHHOI OHTOJIOTHUU IRI Oy aeT

3NEKTPOHHOW NOANMCLIO

CEWHW{httE?‘?‘?%ﬁyEﬁﬂ@? ESEEUNYEHGEs», a 0az0oBBIN HNpedUKC IS BCEX CO3/laBa€MEIX

Bnaneneu: ebayxoBa TaTesAHa KCaHapoBHa

cymuaocTell «http://myontologies.com/goods#»
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goods (http://myontologies.com/goods) : [ZA\D\educate\nocobua\OntologyProtege\resourc...

Fie Edit View Reasoner Tools Refactor Window Help
# goods (hitp //myontologies. comigoods) * Search...

Active :-ntnluga;-,' 'Entities Individuals by class DL Query

e 10 = ] L]

L0 LT R D iy onlologies, comigoods Metrics

Ontalagy Versien IR

Class axioms

Ontology imports Ontology Prefixes ;Gennral class axioms

ETEERE

Wz PRdisan i 31 SHEC!E R0 BT 1 FeEknk metu o Ehos Irbgiencas

Puc. 4 Bxnagka «Active ontology» B cucteme Protége (a — maHens B BKJIaJJ0K C

aKTUBHOII BKIajkoil «Active ontology»; 6 — naeHTupuKaTOp OHTOIOTUN )

goods (http://myontologies.com/goods) : [Z\Dheducate\nocobua\OntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

# goods (hitp//myontologies. com/goods) T Search...

d .
Active ontology Entities Individuals by class DL Query

[Individuals - = ® owl:Thing — http://www.w3.0rg/2002/07/owk Thing
‘Annotation properties  Datatypes  Apnotations Usage
Data propgrties .
Classes Eh]ﬂﬂt pr_uparties Annotations
Char » hierarchy: owl Thing HDEmE
s Asserted -

N o] Thioc B

Add subclass... Ctri-E ‘
FOEmE
Add subclasses...

DuplicatiAdds a sub-hierarchy below the selected class created from tab indented text|
Change IR| (Rename)... Ctri-U

Copy IR

Copy OBO Id

Copy display name

Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C
Show IRl in Web browser

oo b P Raawenmes mans o Ghea ibesces B

Convert to primitive class Ctrl-P
Convert to defined class Ctri-D
Remove disjoint classes axioms for subclasses. ..

IMEHTOR:

Puc. 5 Bxnagka «Entities» B cucteme Protege (a — maHesnb B BKJIaJOK ¢ aKTUBHOII
BKJIAJIKOI «Enitites»: O — maHelb BIIOKEHHBIX BEKJIAJ0K BKJIAAKN «Entities» c
akKTHUBHOII BKkJaakoil «Classes»; B —cynepknacc owl: Thing; r, 1 — kHOIIKI

nob0aBIEHUS NepapxXun IIOJAKIIaCCOB/IIOAKIacca 1 BbIIEJIEHHOTO KJlacca)

OOKYMEHT NnoanncAH
SNEKTPOHHOW NOANKCLIO

Ceptudpmkar:  2C00QN043EIABBBIS2205E7BAS00060000043E
Bnageney:  Le %bﬂﬂaﬁg@ggmmﬂ CO34aTh HCPAPXHHKO KJIdCCOB. HJIH ITOI'O HﬂﬂﬁXD,[[HMG

% BBLJICIINTE KJIACC IIOAKJIACCaMII KOTOPOI'O 6y,[[,yT BCPXHIIC KJIACChI Hallen
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nepapxunu (B Hamem ciaydae owl:Thing, pmc. 5B). Ilocne »TOro BBI3LIBATH
KOHTEKCTHOE MeHIO (IIpaBoil KHOIKOW MbImn — IIKM) u BeIOpaTh myHKT «Add
subclasses» (puc. 5r). Knaccrel Takxke MOTYT JOOABIATLCS IO OJHOMY (pHC. S1).
IIpu Haxkatmun Ha KHOIKY «Add subclasses...» 1mogBIsIeTca OKHO
noOaBiIeHNs HepapXun MoakiaccoB (puc. 6). Kaxgasa BBeACHHasA CTpoKa B JaHHOM
OKHE CO3JaeT OTJAEJIbHBIN Kiacc (IyTeM MJO0OaBICHUS B OHTOJIOTHMIO TPOEK «X
rdf:type owl:Class . x rdfs:subClassOf y»). I'me x — IRI co3maBaemoro kJacca,
3aJaBaeMblil kak «{IRI omTOomorum}#4{obpaboranHoe uMsa Kjaccaf» (B paMkKax
00pabOTKM NMEHU KJlacca, IMPOUCXOUT, HaIpUMep, 3aMeHa IIpoldena Ha « »).y —
IRI poaurenbckoro kjacca, KOTOpHIII 3agaeTca kak owl:Thing gm1d Kiaccos,
3aJaHHBIX Oe3 orcTyma u kak IRI Ommikaiimero BepXHEro kjaacca ¢ MEHBIIHM
OTCTYIOM JUUI OCTalIbHBIX (OTCTYIIHI 3aJaeTcs Kak « Taby).
Ilocne nHaxkatma Ha «Continue» MOABIIETCS OKHO, IIpeJiararollee coz3JaThb A
BCEX CO3JlaBa€MBIX KJIACCOB OJHOI'0 YpoBHA oTHomeHHd «owl:disjointWith». J{is

STON 3a1da4H COI'JIalllaCMCA.

Enter hierarchy

Please enter one name per line. You can use tabs to indent
names to create a hierarchy.

Tomap
CHaprTdon
YacTe TOBapa
Iucnaen
AKKYMYyNATOPD
haMepa
llpoueccop
Pazpemennﬂ

Prefix

Suffix

AOKYMEHT NOAMUCAH Continue Cancel
BHtHTPDHHDHrﬁluﬂMCbH}

Ceprudmkar; 2C00000 JE9ABBBO52205E7BAS00060000( 13E
Bnageney PHC 6 @I{HE} E&BﬂaHHH HCPapXHH IIOAKIIACCOB B CHICTCMC PI'DtEgE
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IIoxa B3 gBnsgeTcsa JoCTAaTOUHO IIPOCTOM, PacCMOTPUM €€ IpadUUuecKoe
npefcTaBiieHne U oJuH u3 cuHrakcucoB OWL/RDF. Jlnga BeIBoja
rpaUIecKoro npeacTaBIeHNI HE0OX0AUMO aKTUBHIPOBATh BKIAAKy « Window
-> Tabs -> OntoGrat» u mepelitu Ha Hee (puc. 7). 3aechk OyJIyT BUIHEI
KJTaCCEl, DPK3eMIULIpEI U object property. PaccMoTpeHme TEKCTOBOTIO
[IPEJCTABJIEHUS  I[IO3BOJINT HaM  VYBUJAETH KakKue  HNMEHHO  TPOUMKU
MHCTPYMEHTAJIbHAsA CHCTEMa cO3j/iajla Ha JaHHBII MOMEHT W JIy4Ille IIOHATH
KaK OHa paboTaeT (B HEKOTOPHIX CIIydasxX IOBEJEHIE CHUCTEMBI MOYKET OBITh
HAaCTPOEHO, 3/eCh pacCMAaTpHBAETCs IIOBEJEHIE II0 YMOJYaHHIIO). J[JI 3TOro
HeoOXoauMo coxpaHUTh oHTonoruro (File -> Save As). IIpu coxXpaHeHHN Ha

JTAHHOM 3Talle HeoOX0oAUMO BEIOpaThk CUHTAKCHC « Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted -

SCE contains  -|Search
v @ owl:Thing i 2lxALadad A6/a 87 wB @& b
PaspeweHnne

[

Toeap

Yacte TOBapa

| owd:Thing |

| ]

D Tosap J ) [ Paspewseme ] 0 _"la't"‘bf'ﬂm!

0 Kawepa J | 1 Mfuwmun. | | Npoueccop ' ) Cmaprdpon Ancnnen

Puc. 7 Bxnagka «OntoGraf» B cucteme Protege

OTKpBIB IOJYUHBIIHIICS (allyl MOKHO YBUAETh HPUBEACHHBIN Jlajiee
TEKCT (OpUBEACHEI (parMeHTHI C KOMMEHTApUSMHU, OOBACHIIOIIUMI

CUHTAKCUC U OONIYIO CTPYKTYpPy OHTONOTMH. KOMMEHTapHnNu HaYHMHAIOTCH C
#).

AOHHGAHNUS HAHTHAETCS ¢ OOBIBIIEHUS NPE(PUKCOB

SNEKTPOHHOW NOAnMCLIO
Ceprdbnear 2COROTHERETEHIIE OOMEro” mpedukca Bcex co3JaBaeMBIX CYIIHOCTeH (Jajee

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

MOXHO BMCCTO HECI'O IIHNCATDB «.»

A . A A0 0T . 40 A0 NN
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023



@prefix : <http://myontologies.com/goods#> .
#Omnpepenenue npedukcos owl, rdf, xml, xsd, rdfs

# «.» IBIIIETCSI CHUMBOJIOM Pa3ACIIHTCIICM TPOCK

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

#nanee IRI Hameil OHTOJIOrHU OIpeesIseTCs KaK SK3eMIUIIP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lasiee cieyeT OomMHUCaHIe CO3JaHHBIX KIIaCCOB

#«;,» ABISIETCS CHEIUAIbHLIM pa3elnTeIeM TpOoeK U IIociIe HEro HieT

IIBOIIKA «IIPEANKAT — OOBLEKT», a «CYOBEKT» OepeTcs I3 mpedblayIeil Tpoilku
:Axxymysatop rdf:type owl:Class ;
rdfs:subClassOf :Hacts_ToBapa .

#T.e. »T0 »kBHBaleHTHO 3anucu <«:Axkkymysrop rdf:itype owl:Class
:Axxymynarop rdfs:subClassOf :HacTte_ToBapay

#]lnsa mopgknaccoB owl:Thing orHomenue rdis:subClassOf moxkeT OBITBH
OIIYIIE€HO IpU reHepamun gaiina

:Pazpemenne rdf:type owl:Class .

#]lasiee omICHIBaIOTCS 0OIIIe akCHOMEL. B HaleM ciIydae 3TO HEeCKOIILKO
yCJIOBUII Ha TPYHIILI KJIACCOB OJHOTO YPORHS, UTO HHUKAKUE CYN[HOCTH HE MOTYT
OBITH DK3EeMIUIIpaMU OJHOBPEMEHHO HECKOILKIX KJIACCOB I3 T'PY I

[ rdf:type owl: AllDisjointClasses ;

owl:members ( :Axxymynsarop :Jucimeil :Kamepa :IIporeccop )] .

IIpeoOpazyeM MOCJIEOHIOIO 3allICh B BHJ TPOEK I €€ IIOHMMAaHIL,
VUUTBIBasS 4TO: «[|» — MO3BOJSET 3aJaBaTh IIyCThIe Y3JbI, «()» — IIO3BOJISIET

3aJaBaTh cOUCKH (JUII 3agaHus cickoB B RDF ecTh crnernumanbHbiil knace rdf:List

n otHomeHnns rdf:first, rdf:rest):

~xdbibpeewkAllDisjointClasses .

3NEKTPOHHOW NOANMCLIO

Ceptudmkar: 2 CDGG%’%P%@%WEW]?*]PWM JE

Bnaneneu: lLleb3yxoea TaTeAHa AnekcaHapoBHa

_y rdf:type rdf:List . _y rdf:first :Axxymymnsarop . _y rdfirest _e .
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_e rdf:type rdf:List . _e rdf:first : [{ucnnein . _y rdf:rest _1 .

_l rdf:type rdf:List . _I rdf:first :-Kamepa . _y rdf:rest _k .

_k rdf:type rdf:List . _k rdf:first :IIpomeccop . _y rdf:rest rdf:nill .

OTO Takke MOXKeT OBITh 3allcaHo B (PYHKI[MOHAJIBLHO  CTIJIE:

DisjointClasses(
Axxymynarop :Jucnnei :Kamepa :IIporeccop )
I[loHnMaHne CcTaHJapTOB M CHHTaKCcHca oOOlerdaeT JaJlbHEHIIYIO pPadboTy C
OHTOJIOTHEN (B 0COOEHHOCTH paboTy ¢ 3aIpocaMH U peJaKTHPOBaHNE OHTOJIOTUH
N3 mOporpamMMmHoro koja). Kpome Ttoro, cucrema Protege peanmsyeT Ha ypoOBHE
nHTep deiica He Bce omnepanun (B YaCTHOCTU, HET BO3MOJYKHOCTHU SBHOTO CO3JIaHILI
Ty CTBIX Y3JIOB, HO IIPU 3TOM CHCTEMa B COCTOSHHH HX IIOHATH B OOJILIMNHCTBE
ciay4daeB). Takke CTOUT OTMETUTh, UTO MHOTHUE OIIMCAHU TaK MJIN NHAYe IIPUJIETCS
IIIICATh CAMOCTOSITEJILHO B COOTBETCTBUU C OINpeAc/ICHHLIM cuHTakcucoM (defined
classes, CIOXHBIE OrpaHNYEHHS Ha IIOJII M T.J. PEATU3YIOTCI B CHCTEME C
ncronab3oBanneM Manchester Syntax [7]).

Jlamee HeoOxoaummo 3agaTh Object Properties. OHu 3a1ar0TCs aHAIOTHMYHO

nepapxuu kiaaccoB Ha Bkiagke «Object Properties». (puc. 8)

goods (http://mycntologies.com/goods) : [Z\D\educate\nocobua\CUntologyProtege\resourc... — []

File Edit View Reasoner Tools Rsfactor Window Help

< ® goods [hitp://myontologies com/goods v Search...

Active ontology Entities Individuals by class DL Query OntoGraf

[Individuals | | | = = owl:.topObjectProperty — http://www.w3.0rg/2002/07/owl#tor
Annotation properties  Datatypes  Annotations Usage
_Datﬂ PFGPEFﬁES Annctaticns: owl-topObjectProperty

Classes  Object properties&l

Cbject property hierarchy: owltopObjectPrope ElII=m] ]
1 b Asserted ~

Add sub-properties...

Annotations

Chara [7][1] = W ] § Description: owl iopObjectProperty (2] [T et ][]
Functional Equivalent To

Inverse ful
oubProperty Of

Transitive
. Inverse Of
Symmetric

NOKYMEHT NOANWCAH Asymmelr Domains (intersection)

3NEKTPOHHOW NOANWCLIO

Reflexive _ _
Cepmwdukar: 2C0000043E9ABEB952205E7BAS00060000043E Ranges (intersection)
Bnapeneu; lLleBayxoea TaTbAHa AnekcaHapoBHa Irreflexive

Disjoint With

Mo Reasoner sef. Select o masoner from the Peasoner manu  Show Inference: &

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Puc. 8 Jlobarnenue Object Properties (a — akTuBHasg Bkiaagka Object Properties, 06—

KHOIIKa JOOAaBJICHNS HepapXUU OTHOIIESHUIT)

Ha manaOoM 5Tamne HeoOXOAMMO 3aJiaTh CBOMCTBA «4acThb» I «pa3pelieHuey. Jlanee
OIINIIIEM ATH CBOIMCTBa IOApoOHEe, a MMEHHO 3ajJaguM O00JIaCTh OIpeeIeHHs U
00JIaCTh 3HAUEHI.

JI11 cBOICTBA «4acTh» 00IacTh ompeaesieHud « Torap», 00IacTh 3HAYEHU
«Yacte TORapa». Jlmd Toro, 4TOORI 3aJaTh ATy HHQPOPMAIIUIO, HEOOXOIUMO
BEIOpaTh CBOMCTBO (puc. 9a), HalTH pazgeil «Domains» B IOSBUBIIEMC:

OIMMCaHNU 1 J0OAaBUTH HOBYIO 3amuch (puc. 90), BeIOpaB COOTBETCTBRYIOIIUIL

KJIacC CyIIHOCTEM (puc. 9r).

File Edit View Reasonzr Tools Refactor I — _ :
& | Data restriction creator | Class hierarchy
:m_n: gDﬂdS (it I yCn I'I-r.l_]:l-"-\. cam JO0Os CIESS Emresﬂnn Edltnr | Ghj_ect reslnc“un Ereatnr

Active ontology Entities Individualsby ~ * ~ Asserted ~
[Individuals | ¥ ®owlThing
Annotation properties  Datatypes | :?ﬂﬂpemeHue
Data properties 1L o rre—
Classes  Object properties
Chject properly hierarchy. 4acTb 7 = = &=
= C = Asserted -
v-=owl:.topObjectProperty

- 5

= pa3pelueHune

OK Cancel

¥ - . i | il

Transitive = ,ui-topObjectProperty

Symm etric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
: “Tosa
Irreflexive P

Ranges (intersection) =+

Mo Ressones set. Select 8 reassnes om e Reasones mesu v Show [nferances

il

Puc. 9 3aganne wuHdopmamunm o Object Property B cumcreme Protege (a —

BEIJICIICHHOC CBOIICTBO «HaCTb », O — KHOIIKa ,[[GﬁaBHEHHH HOBOII o0OIacTu
OIIPCACIICHITA, B — KHOIIKA PCAAKTHPOBAHIIA C}’H.IECTB}’IDL[['EE[ oOnacTu
OOKYMEHT NMoanncAaH

oIpeaeFeHreHe "A¥ePHiBHAd BKJIaJKa HepapXHU KJIACCOB MIpH 3aJaHHU 00JacTU

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: ch-ﬁéy:maa TaTeksaHa AnekeaHapoBH:

OIIPCACIICHITA CBOMCTBA
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IIpn TOM BO3MOXEH HE TOJILKO BBIOOpP M3 CYIIECTBYIONMIUX KJIACCOB, HO U
3aJlaHe depe3 BeIpakeHNsd Ha BkJIagkax «Class expression editor», «Object
restriction creator» (OHH SBJIIOTCS OJHHUM N3 MNOPUMEPOB, IAe NPHAETCS
ICIIONB30BaTE Manchester Syntax, a He mpocTo rpaduueckuii mHTep Peiic).

IIo amamorunm coszgarorca Data Properties. IlonHBIII CHHCOK CBOIICTB,
co3laBaeMbIX B JaHHOIl b3, mpureaeH Himpke (IIpH co3gaHUN HeoOXOIUMO
3aMEHHTL «.» Ha IIEPEHOCHI CTPOK I OTCTYI)

TEKCTOBOE

KOJ MPOM3BOJUTEILI, IIBET 3asBIICHHBLIII NPOH3BOJUTEIIEM, CETh 2g.
ceThb 3g, 4vacToTa lte; gopmar sim KapThl, TEXHOJIOTHSI H3TOTORIECHMSI 3KpaHa,
MaTepual KOpIyca, »3aIuTa KopIlyca, 3all[iTa 53KpaHa, CTeleHb 3alllUTHI,
OIl€pallOHHAsl CHCTEMa, I[IPOM3BOAUTENIL IIpoIleccopa, MOJIEIbL MpoIeccopa,;
KOH(pUTYpalusa npoleccopa; rpadguuecknil yCKOpHUTelb, TUII BCILIINIKI OCHOBHOII
KaMephl

YIICJIOBOE

roJl BBIIYCKa, YICJIO SIM KapT, JHaroHaab 5KpaHa, pa3pelleHle
TOPU30HTAIL, pa3pelleHUe BEPTHKAlb, pazpelieHue Kagp/CeK, IIIOTHOCTH
MUKCENIell; KOJMYECTBO IBETOB HSKpaHa MJIH, KOJIMUECTBO sAep, YacToTa
Ipoljeccopa ITi, 00beM OIlepaTHUBHOI ITaMsITU rd; 0oObeM BCTPOEHHOI IMaMsITu ro;
MaKCHMaJIbHBII 00BbeM KapThl IIaMSITH IO, KOJIMUECTBO OCHOBHBIX KaMep,
KOJIMUECTBO Meralukceneil OCHOBHONM KaMephl, alepTypa OCHOBHON KaMephl,
KOJIIMUECTBO METallNKCceleil (QPpOoHTaIbHON KaMephl, KOJNUECTBO (PPOHTAIBLHBEIX
KaMep, EMKOCTb aKKyMyJIsITopa MA*4; BpeMs paObOTHI B pEKIIME pa3roBopa;, BpeMsl
pabOTHI B peKUME OXKIJaHI, IIUPHHA, BLICOTA;, TOII[IHA, BEC

JIOTHYECKOE

aBTO(OKYCHPOBKa OCHOBHOIl KaMeEphl, OINTHYECKas CTaOMIN3aliisg

OCHOBHO i KaMSPhlicaHAIIMUIE  BCIBIIIKYN (POHTAILHOII KaMephl, HaJ4le
SNEKTPOHHOW NOAMNUCHLIO

Cepri GesC SO RO SRPATRIIP00000043E
Bnaneneu: bayxosa TaTeAHa AnekcaHapoBHa

CBODOJHOE
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KOH(pUIypalsd MOpoleccopa, HaTUHKU, OCOOEHHOCTH OCHOBHOM
KaMephl, KOMIIIEKTAI[UI, OMoMeTpHUUecKas 3aliura; oCoOeHHOCTH
JI11s1 HUX Tak:ke HeoOXOoMMO 3aJlaTh 00JIaCTh OIpEAeIeHIsI 1 00NacTh 3HAUESHUS.
CTOHUT OTMETUTh, UTO JJISI BEPXHUX CBOIICTB B NepapXuu OyJeT 3aJlaBaThbCs TOJILKO
00JIaCTh 3HAYEHIII, T.K. TaKUE OTHONICHUS KaK «UHCJIOBOE» MOTYT CBS3LIBATH
000 «CyOBEKT», HO TOJMBKO ¢ umuciaoM. OKHO 3ajaHne 00JacTH 3HAUeHNST I
data properties oTanyaeTcsa OT aHaJIOTUYHOTO g object property (puc.10). Js
CBOIICTB «UHCIIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOIMUYECKOEe» O0O0JaCTh
3HA4YeHUS 3aJlaeTCs C HCIIOJIb30BaHueM BkiIagkn «Built in datatypes», Ha xoTopoii

BEIOMparoTcsa TUIbl «xsd:double», «xsd:string», «xsd:boolean».

E YMCIOBDE P

‘Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:baseb4Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd.dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

_ xsd:intec

OK Cancel

Puc. 10 Okxno 3agannsg obiactu 3HaveHns i1 data property B cucteme Protege

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANWCHIO v

Ceprunear 2R o HEKOTOPBIX 1500 GBQIICTB  HEOOXOANMO  3aJlaTh  JOMOJIHUTENLHEIE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OI'PAHHNHYCHITA. I[.]’[H STOI'0 HMCIIOJIB3YCTCAHA BKJIdJKd «Data rangc EXPI’ESSiDH}} 41
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Manchester Syntax. Pazbepem HekoTOpele 13 CBOHCTB. PopMaThl CHM KapT
ctraggaptu3upoBansl: IlomHopasmepurie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bctpoennurie (E-SIM). IloromMy MOXHO 3ajJaThb

JIOTIOJTHUTEILHOE OTpaHNYeHIe Ha CBOIICTBO «(opmMar sim kapTel» (puc. 11).

dbopmar_sim_xapTel

Data range expression
Buut in datatypes

{|I1F.!:Il', II'2FF", I!HFFII I‘I4FF" IIE SIM"}

OK Cancel

Puc. 11 3agaHnue gOIMONHUTEILHBIX OTPaHIMYEeHNII Ha CBOMCTBO « )OopMaT Sim
KapThI
PaccMoTpuM, UTO IIpH 3TOM CO3JaeTcs B (aiijie OHTOJIOTHH:
:(popmat_sim_xaptel rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") | .

Kakx BumgHO, I/ OmmcaHHS OOJIaCTH 3HAYCHUI CO3JAaeTCs IIyCTOIl y3ell,
KOTOPHIII 4BIFIETCS TUIIOM JaHHBIX (9k3eMrirapoM rdis:Datatype) m  ero
AK3EeMIUISIpBl MOTYT IPHHHMAThL 3HAUEHNS N3 3aJaHHOIO CINCKa (3a cYeT
IICIIONIBE30BaHNA OoTHommeHnsa owl:oneOf). Ilpu mcmop30BaHMN OrpaHUYEHHUII Ha
data property myctoii yzen rdis:Datatype cosmaeTca Bcerga, JaJjIbHEMIINE
KOHCTPYKIIMU 3aBHCSAT OT BBEJACHHOIO pazpaboTunmkoM. PaccMOTpUM BO3MOJKHEIE
KOHCTPYKIIH JIJI 3TOTO I10JI1 HOAPOOHEE:

1 {} — 3amaeT crnmcok 3HAYEHMII, B paMKaxX KOTOPEIX MOTYT OBITH TOJILKO CKa-
JISIpHBIE 3HAYEHUS (BO3MOXKHO HCIIONIB30BaTh 3aJlaHIE THUIIA JaHHEIX depes «V'» H

OOKYMEHT NMoanncAH

TETI S3BIKOBepPed (@

Ceptucukar: 2C0000043ESABBBO952205E7 E‘-HJDDQLDDDDD JE
OBHA

Bnanen . Uleb d AJIEKCE -
- “2 JIE0001 T AaHHEIX (xsd:integer, xsd:string 1 T.1.)
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3 JIroboe cxangpHoe 3HaUeHIe

4 [] — orpanmueHme Ha 3HadYeHMUE, KOTOPhIE HAYT IOCJIE THUIIAa 3HAUYCHI.
Hanpumep, xsd:interger|[> 0] COOTBETCTBYET LEILIM CTPOI0 I10JI0KUTEILHBIM YIC-
naM. OrpaHmueHHsS IPOINCHEIBAIOTCS B HEOTPAaHMYEHHOM KOJIMUECTBE Uepe:
RamATyr0, Hampumep: xsd:integer[> 0 , < 100]. OrpaHuueHNns, KOTOPEIE MOTYT
IIOHAJOOUTLCS B paboTax: Bce 3HAKU cpaBHeHU: (>, <, >=, <=) IpoBepKa CTPOKH
10 peryjsipHoMy BbeIpaxeHmto (xsd:string|pattern “[0-9]{4}”|. Heobxomumo
OTMETUTh, YTO PErYyJIIpHOE BHIPAKEHNUE B TaKOM BHAE IPOBEPSIET COOTBETCTBUE
BCEIl CTPOKU, a HE HINEeT NOAOOHBIE BXOXAEHHI. T1.e. aHAaJJOTHMYHO BBIPAKEHUIFO
«0-9]{4}$» B 0OBIUHOII cUTYAITUI ).

d Jlormueckue onepatopsl: or, and. Hanpumep, «xsd:integer or xsd:double».

PaccMOTpuUM CBOICTBO «TroJi BHIIyCKa». OH [JOKE€H OBITH IE€JBIM
YeTBIpEeX3HAaYHBIM YHICJIIOM He MeHbImuM 1973 unm neasiM He Oollee dYem
JIBY3HA4YHBIM UYHCIIOM (B clIydae, €CJII Y4YUThIBa€M BO3MOYHOCTHL BHECEHIS
cokpaleHHOI 3amucu «20», «21», a He gemaeM ImpeoOpa3zoBaHUE 3apaHEE).
[lomb3ysack HOBBIMI BO3MOXKHOCTSIMH, H3MEHHM OOIacTh 3HAYEHMII CBOIICTBA
«ancjoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». Jlanee 3zamamum
CBOIICTBY «I'0OJl BRIIMyCKa» orpaHndeHne «xsd:integer|>1973] or xsd:integer[>=0 |,
<= 99]|». Takxe paccMOTpHUM, KakKk 5TO BbIpaxkeHUe Ipeodpazyercai B RDF
cuHTakcuc (Ha nmpumepe Turtle):

:ToJ1_BeInycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :ancmnogoe ;

rdfs:range | rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;

owl:withRestrictions ( [ xsd:minInclusive O ] [ xsd:maxInclusive 99 ] )

dabtypesdis:Datatype ; owl:onDatatype xsd:integer ;

3NEKTPOHHOW NOANMCLIO

Ceprudmcar: - 2C000004354 AR LR BSEPIEEONS ( | xsd:minExclusive 1973]) 1) .

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIpuBeieHHOE BREIpa)kK€HIE HECKOJILKO cioxkHee Manchester Syntax, HO
[I03BOJISIET MOJIYUUTh IMOHIMAaHIE KakK pab®oTaroT BeIpakeHUS B TepMuHaxX RDF u
KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBAKOTCHI.

CozmaroTcsl 2 MOycTBIX y3la ¢ oTHomeHusamu Xsd:minlnclusive O,
xsd:maxInclusive 99, xotoprie oOwbeaumustorcsas B RDF chomcok (rdf:List udepes
coKpameHHoe omnucaHme «()»). Jlamee co3gaeTcss HOBBINM IIyCTOH y3e€l1 — THII
JaHHBIX, OCHOBaHHEIII Ha Xsd:integer (owl:onDatatype), koTopble COeqUHSIETCS
oTHomeHueM owl:withRestrictions ¢ co3gaHHBIM paHee cIUCKOM. I[IOIHOCTEIO
AHAJIOTUYHO CO3JAETCS eIe OJMH THUIl JaHHBIX, OCHOBAaHHHII Ha Integer, HO C
IPYyTUMH orpaHNYeHIsIMU. I1ociie 3Toro co3jaeTcs eme OQ1NH HOBBEIIL THIT JaHHEIX,
KOTOpEIE OIpeaerrieTcss kak oObeauHeHne (owl:unionOf) cozgaHHBIX paHee. U
IMEHHO OH SBJIseTcs OOIacThIO OIpeJlelIeHHsT Hamero cBoiicTBa. IIpm aTom 1o
dakTy, co3JaHHBEIE TUILI MHTEPECYIOT HAC TOJILKO ¢ TOYKM 3PEHHS BO3MOXKHEIX
3HAYEHHI U MOTYT pacCMaTpUBaThLCSI KaK MHOJKECTBA.

Ha ocranbHBEIE CBOIICTBA OTrpaHMYEHHS MOTYT OBITH  HaJIOKCHEI
aHaJiornmdHo. Kak MMHHMMyM HEOOXOJHMMO 3alOJMHHUTL OOJIACTH OIPEJEICHHS U
3HaUE€HNd U1 CBOIICTB, CBS3LIBAIOMIMX YacTH ToOBapa U KOHKPETHEIE
XapaKTEPUCTUKH («MaTepuasl KOpIlyca», «KOJMUIECTBO sSaAep» U T.A.). OcTaJbHOE
Ha JJaHHOM 5Tall€ MOJKHO OCTaBHUTh KaK €CTh U NEPEXOAUTh K AKzeMIULIipaM. OHH
cos3aroTcsd Ha Biiagke «Individualsy». (puc. 12)

Ha pgaHHOI BKIAJKE 3K3EMIULIPEL CO3JAKOTCAI IO OJHOMY. JJI1 3TOro
HeoOXOJMMO Ha)kaTh Ha KHONKY AoOaBneHus (puc. 120) m BBECTHU JIOKAIILHOE NMSI
(Ha OCHOBaHUH KOTOpPOro ¢ ucmnoibizoBaHne IRI oHTomorum OyJeT CreHepUpOBaH
nonuelll IRI), momuelil IRI mwmm maeHTH(QUKATOP C HUCIIOJBL30BaHUEM IIpe(UKCOB.
CozJlaIuM 5K3EMILUIIp pacCMaTpUBAEMOro cMapTdoHa ¢ HASHTH(PUKATOPOM «SM-
GO965FZPHSER». llocne Toro kak 5K3eMIUIAp CO3JaH, IIOABIISIETCS OKHO €TO0
orucaHusg (puc. 13).

HapMHea08eHa0MO 3a1aTh SK3eMIULIPOM KaKOIo Kjlacca sBJIIETCS CO3JaHHasl

3NEKTPOHHOW NOANMCLIO

CEET"d}W AFNEPEIE ogppsittfene rdf:type). Jima sToro HeoOXoaummo J10OaBUTH

Bnapeney’ e!‘iay XoBa Tg bAHA KCaHapoBHa

amich B pazgen «Types» (puc 13a), rme, ucnoib3oBaB Bkiagky «Class
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Hierarchy», BeiOpaTh kmacc «CMapTdoH».

goods (http://myontelogies.com/goods) : [Z\DA\educateinocobua\OntologyProtegeiresources\goodsy ...

File Edit View Reasoner Tools Refactor Window Help

= ® goods (http://myontologies.com/goods) | Search...

LN B el la)- sl ] =V - N I R E e ke ]
Individuals by class x DL Query x OntoGraf x
Active ontology x Entities x

:'Datatypes | Individuals
Annotation properties
Data properties

Classes Object properties

Individuals: s 1 I=C1ES
"

* =
Add individual |

Mo Reasoner sel. Select a reasconers from the Ressorer menu  |»w Show Inferences =

Puc. 12 Bxnagka «Individuals» B cucteme Protege (a — akTuBHas BKIIagKa
Individuals, ©

— KHOIIKa CO3J4HIAd HOBOI'O SKBEMHHHPEL)

m goaods (hitpe/myontelogies.com/goods) @ | LN educateynocabne' UntologyFrotegeiresourcesigoodsy 1.owl|

File Edit View Reasoner Tools Refactor Window Help

<| | @ goods (hitp://myontologies.com/goods) v Search...

Active ontology * Entities x |Individuals by class x DL Query * OntoGraf x

| Datalj_pes | Individuals = @ SM-G965FZPHSER — http://myontologies.com/goods#SM-GE
Data properties Annotation properties  Annotations Usage
Classes |Db]ECt properties Annotations: SM-GI65FZPHSER (%] (1] (= ] (%]

Individuals: SM-GG5FZPHSER P
¢ =
SM-G965FZPHSER
@ SM-GI65FZPHSER-DISP Description: SM-GI6SFZPHSER [ (0 = = [=] § Property assertions: SM-GO65FZPHSER [T = M =]
e Tpest |
Object property assertions
“CmaptdhoH "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
“koo_npounssog
"CMSORRETRP

Mo Raasoner bel. Saletl 3 reasond rom B Redsona manu  + Show Inbeences  JL

Puc. 13 OxHO omnncaHms 3K3eMIlIsgpa B cucTeMe Protege (a — 3ajjaHne OTHOIIEHI
rdf:type, O —3amaHNe OTHOIIEHHII ¢ HCIOJIL30BaHNIE object property, B — 3a/laHue

OTHOIIEHUI ¢ UCIIOJIb30BaHUEM data property)

J14Tee HedBXGAUMO 3aJ1aTh OTHONIEHUS JIJIS pacCMaTpUBaeMOr'o cMapT(oHa.

CepTucomkar: 2C0000043E9ABSBI52205E7BAS00060000043E
Bﬂﬂﬂﬂﬂ*ﬂﬂpmrﬂﬂfﬂ@Eﬂ@ﬂENP@PH@HIEHﬂe «YHacCcThb» C €TI0 JUCILUICEM. I[J'IH 3TOI'O IIO aHAaJIOTHH

HenereCO3MAIMM, HOBRI I, SK3eMIULIp kJacca «Jlucruein». Ilocme uvero mid sk3eMIusipa



cMmapTdoHa J00aBUM HOBYIO 3alnch B paszgen «Object property assertions» (puc.

130). IIpu qoOarneHUN HEOOXOAUMO BBECTU MM OTHOIIEHUS 1 UM 3K3EMILLIpa, C

KOTOPBIM CTPOHNTCA

oTHomeHne (puc. 14).

SM-GIBSFZPHSER X

SM-G965FZPHSER-DISP

(Tip: Use CTRL+Space to auto-complete names)

OK Cancel

Puc. 14 OkxnHo 3aganusg object property It sx3eMILISIpa

IIocse aToro 2agaauM OTHOIIEHHNE B pasjeie data properties Ha IIpuMepe «KOJ

Ipom3BogUTEND» (puc. 15).

SM-GIESFZPHSER X

Data Property
T | & 3R Asserted ~

UGNy v
"= 33UMTa_3KpaHa
glKos_nponssogutesns
= koHdUrypauus_npouecce
= MaTepuarn_kopnyca
= Monenk nnolieccona Type @®...~

SM-G965FZPHSER

OK Cancel

Puc. 15 Okno 3aganns data property 1 sx3eMIuIsIpa

I[HH ITOI'O B IIOABHUBIICMCH OKHE HEO'SXD,[[HMD BBIE)pElTh CaMO CBDﬁCTBD:

BBCECTII €I'0O 3HAYUCHIIC I1 BBI'SPELTI:: TIII.

I[HH OIIPCACIICHHBIX THIIOB TAKX¥C dKTHBHPYCTCA I10JIC BhIﬁDpa A3BIKA.
IIo ananorun CO34acM SK3CMILILIP ((PELBPEHIEHHE}} 1 3a1aCM JUCIIICHO PAa3PCIHICHIIC.
PHCCMDTI}HM TCKCTOBOC IIPpCACTABIICHIIC CO3JdHHBIX C}"H.[HDCTEE[Z

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmapTdon ;
‘yacThb :SM-GI965FZPHSER-DISP ;

NOKYMEHT NoarvcAH
ANEKTPOHHOW NOONMCHLIO

Cepmudurar:  2C0000043E9AB8B952205 KO 0HPOMIBOANTCILA ”SM-GQ(SSFZPHSER”““XSd:SII‘iIlg .

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :J{ucmeii ;
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:paszpemenue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pazpemenue ;

‘paspemeHue Beptukaib 1920 .

‘paspelieHue ropmoHrais 1080 .

Horas cumHTakcudeckas KOHCTPYKIIUA «,» O3HA4yaeT, UTO IIOCIIE Hee OyAeT
3aIllICaH TOJILKO «OOBLEKT» M3 TPOMKHU, a «CyOBEKT — HpeAuKaT» OyIayT B3SATHI U3
npeaelayieil. «owl:NamedIndividual» yka3siBaeT, 4YTO CYIIHOCTH SBIISETCS
AK3EMIUISIPOM U HE IYCTHIM y3JjioM. OJHako, Ha JAHHOM 3Talle, IIpU yAaJICHUH
STOr0 OTHOMEHMSI, B cucTeMe Protege He OyjaerT BugHa pazHuIa. JlanpHelIee
OIIIICAHIE JOCTATOYHO OONBIIOr0 KOJIMYECTBA SK3EMIULIPOB M X OTHONICHUI
[IPOINE CJEIaTh HaOpsSMyk B (aillle OHTOJIOTUM C HCIOJIB30BAaHUEM JIFOOOTO
TEKCTOBOTO pedaktopa. IIpm »ToM MOXHO OBUIO OBl 3aMEHHUTHL HEKOTOPEIE
AK3E€MIUISIPEI Ha Iy CTBIE Y 3JIBI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jlucmneli ; :pazpemenue |rdf:type :Paspemenne ;
‘paspelieHne BepTukalib 1920 ; :pas3pelieHne ropu3oHTallb
1080] .

Cuctema OyJeT MOHIMATh TaKoe OIICaHIE, OJHAKO B NHTepdeiice He Oy AeT
yKa3BIBaThCS caM AK3eMIULIp kiacca «PaspemeHue» mu, Kak CIEACTBUE, He OyJeT
BO3MOKHOCTH pPEeJAKTUPOBaHHS €ro omnucaHusg. IIpm sToM Bce BO3MOXKHOCTH
oOpaboTKki, B TOM UHCJIE BBIBOJ B paMKax cHcTeMbl Protege ocrarorcs
BO3MOKHBEIMH. TeM He MeHee, I OOJbIIEH HAITLIHOCTH IIPU OTKPHITUU

OHTOJIOT'HIT B CIHICTEMEC, [JdJlcc 6}7£[ET IIPHUBCACH TCKCT OSK3CMILUIAPOB H HX

OTHOIIIEHUII Oe3 ICIIOIL30BAHNI TaKIX ITYCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmapTdon ;
‘gacTb :SM-G965FZPHSER-DISP;
‘vacTh :Exynos_9810;
‘yacTb :SM-G965FZPHSER-CAM-BACK;
‘yacThb :SM-G965FZPHSER-CAM-FRONT:

A SV FZPHSER -BAT:
Ceptudmkar: ECD@%@EW%WPWHW-6965FZPHSER";

Bnaneneu: llleGayxoe a .l':"..I'IE!HEEH,.'J,pDEHEIU

IIBET 3asBRIICHHLIIl IpOM3BOAUTENEM "yIbTpaduoier":

,D,EHCTEMTEHEH:I:19.%@.%%’&[12&]8*.' SM 1900”? ”GSM 1800”? "GSM 900”;



.cetb_3g "WCDMA 900", "WCDMA 2100";
yactorta lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

.popMmat sim KkapThl "4FF";

'CTEIIEHb 3aluThl "IP68";

onepanonHasa cuctemMa "Android 8.0 Oreo";

TOJ BHIIycKa 18

UICJIO SIm KapT 2.

:00BEM OIEepaTURHOI ITaMATH I 6;

:00BbEM BCTPOEHHON namaTu ro 256;

‘MaKCHUMalIbHBEIN 00beM KapThl Hamaru ro 400;

‘MaTepual KDpHyca "Meramn’, "CcTeKIo"

:3aI[UTa KOpITyca "3aluTa OT IILIJIM U BjIaru”,

‘mupuHa /3.8,

‘BbIcoTa 158.1;

TOJIIIINHA 8.5,

‘Bec 189:

TATUUKH "THPOCKOIL, JATUMUK XO0JUIa, aKCeIepoMETp, OapoMeTp, KOMIIac,
JTaTUYNK OPpUOJIIDKEHNS, JAaTUYNK OCBEIMIEHUS, JaTUNK CEPACUHOTO pUTMa" |

' KOMIUIEKTAIUA " KOMIUIEKT aMOy ITIOp, KOMIUIEKT IIEPEXOJHIKOB,
JOKYMEHTAI[I, CETEBOI aJanTep, CKpenka A n3BjedeHns ciota SIM-kapThl,
HAyITHIKN"

.OnmoMeTpuyecKas 3amuTa "ckKaHep JIMIa, CKaHEep paay KHOil 000JI0UKU
rra3a, CKaHep OTIIEYaTKOB HaJlbIEB" ;

:ocobennoctn "ANTH, texunonorusa Dolby Atmos, xkamepa Bixby,
KaMepalnepeBo YNk, cen(pumMo ki, crepeoanHaMuku oT AKG, HecbeMHBI I

aKKy MYJIATOD" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :J{ucmeii ;
:paspemenue :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTUS_M3roTOBJIeHUS_»KpaHa "Super AMOLED";
:3amura_skpaHa "Corning Gorilla Glass™;

:AaroHalb_»KpaHa 6.2;
:IJIOTHOCTL_ITNKcenel 529;
:KOJIIMYECTBO_ITBETOB_3KpaHa_MIH 16 . :SM-

G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

‘paspenieHne Beptukalib 1920 .
‘pazpenreHne ropmoHTaik 1080 .

:Exynos_9810 rdf:type owl:NamedIndividual , :IIpomeccop ;
TIIPOM3BOJUTENL IIpoIeccopa "Samsung' |
'MOJIENIL IIpolrieccopa "Exynos 9810" ;

KRBTSR siporieccopa "4x Custom 2.9 T, 4x Cortex-AS55 1.9 IT11"
E:ZE:TT fuﬂeﬂﬁiifgggﬁﬁf?ffﬁf?ﬁ%ﬁﬁﬂ@ﬂﬂ@aCTGTa _mporeccopa rrif 2.9, 1.9 ;

mdecknn yckopureinb "Mali-G72 MP18" .
ﬂeﬁm;gm-ggggfn;g@ggli CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;




' KOJIMUECTBO OCHOBHEIX Kamep 2 .

'KOJIMYECTBO METAINKCEIIENI OCHOBHON KaMmephl 12, 12

‘allepTypa OCHOBHOII kaMephl 1.5, 2.4 .

'TUII BCIILIIIKM OCHOBHOM KaMephl 'CBETOANOAHAA" |

:paspemenne :SM-G965FZPHSER-DISP-CAM-BACK-RAS-1, :SM
G965FZPHSER-DISP-CAM-BACK-RAS-2, :SM-GY965FZPHSER-DISP-CAM-
BACKRAS-3;

:aBTO(OKYCHPOBKAa OCHOBHOIl KaMephl 1 ;

OIITHYUECKasg CTaOMIM3alnus OCHOBHOII KaMephl | |

:0COOEHHOCTH OCHOBHOII KaMEpHI "CBEpXOBICTPHII JAaTUNK M300pakeHUS,

IBOIIHAS anepTypa oObeKTuBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

‘paspelieHne BepTukalib 3840 .

‘paspelieHne ropusoHrans 2160

#ronuael il IR] HeoOxXo M 13-3a crell cumBosa /"

<http://myontologies.com/goods#pazpemenue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

‘paspemieHne Beptukalib 1280 ;

‘paspelneHne ropusoHrais /20 ;

#ronuael il IR] HeoOxXo M 13-3a crell cumBosa /"

<http://myontologies.com/goods#pazpemenne kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

‘paspelieHne Beptukalipk 1920 .

‘paspemieHne ropusonrains 1080 |

#ronaelil IR] HeoOXo M 13-3a croerl cumBosia /"

<http://myontologies.com/goods#pazpemenne kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

'KOJIMUECTBO METralmKceleil (ppoHTaJIbHOII KaMeEpHI 8.

'KOJIM4IecTBO (PpoHTAILHEIX Kamep 1 ; :pazpemennue :SM-G965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanuume BCILIMKKN (PPOHTAILHOII KaMeEphI

0.
:SM-G965FZPHSER -DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
‘Paszperenne |

‘paspelneHne BepTukaib 2560 .

‘paspelneHne ropmsoHrans 1440 |

#ronael il IRI HeoOxXo M 13-3a crelr cumBosia /"

<http://myontologies.com/goods#pazpemenne kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , : Akky My JIITOD ;

#ronHbll IRT HEoOXo 1M 13-3a crier] cuMmBoJia " *"

<http://myontologies.com/goods#eMKkoCTs akkymysaropa MA*u> 3500 ;

JOKYMEHT MNMOANCcAH

_ AMNEKTPOHHOW AOAMMCHIO )5 -
Ceprudukar: ECWMM%%%M%EW}%FDBDW :

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

'HaJImune OecHIpOBOJHON 3apsakm | .
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TEHEPB OCHOBHELIC /IaHHBIC BHCCCHEI I MOZKHO IIPOBCPHUTE OHTOJIOI'MEKO Ha HCIIPO

THBOPEYNBOCTL. J[JIs1 5TOro HeoOXo MO BEIOpaTh MeXaHU3M BeIBOoJa HermiT

Reasoner

5] (puc. 160) u 3amyctuth ero (puc. 16B).

E goods (hitp://myontologies.com/goods) : [Z:\[N\educate\nocobua) OntologyProtege\resources\goodsvl.owl]

File Edit View Tunls Refactor Window Help

< @®goods(h Startreasoner ° Ctrl-R - Search...
Active ontology > ry x OntoGraf x
1:FFI|L|I|J4I:|:|I mnehics
Ontology IRI m Con figure Metrics

Ontology Version IRI : & Axiom 239

* HermiT 1.4.3.456 L ogical axiom count 162
Annotations None Declaration axioms co... 76

Class count 8

il s s s mb e oAb 2

Ontology imports Ontology Prefixes General class axioms

Imported ontologies

Direct Imports

Ta use the reasonss click Feasoner * Starf reasaser o Show Inferences

Puc. 16 3amyck MexaHn3Ma BEIBOJIa B cucTeMe Protege (a — IyHKT MEHIO C
JIEeICTBUSIMU BEIBOJA, O — BEIOpaHHKIIT Mexann3M HermiT, B — kHOIIKa

3aIlyCKa BLIBO/IA ).

WMupukamueil Toro, 4To BBEIBOJ 3aOyIIE€H B JAaHHOM CIIydae OyJeT TO, YTO

KHOIIKa «Start reasoner» cTaHET HEaKTHBHOI, a «Stop reasoner» HA0OOpPOT

aKTHBHOII. Ecnu B IIPOLECCCC BBIBO/IA OLIIIN Haﬁ,[[ﬂHbI IIPOTHUBOPCHIIA, TO CHCTCMA

BBEIBEJIET CcOOOmeHnsa o0 omudkax ¢ mx oOBjIcHeHHeM (puc. 17a) min BBIBEJET

coobmieHne o0 omunOke 3amycka BeIBoJa (puc. 17B). IIpm BBIIIOIHEHHH BCeX

IPUBEJEHHLIX BHIIIE JEHCTBUI M peKOMEeHJAIINN OITNOOK OBITh HE JIOIKHO.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Inconsistent ontology explanation

@ Your ontology is inconsistent which means that the OWL reasoner will no

5 s T o . Sl
longer be able to provide any useful information about the ontology SN (AT ERE R St
Show laconic justifications Limit justifications to
You have several options at this point
a Click the Explain button to try the Protege explanation facility Explanation 1 Display laconic explanation

a |f you think you know what the problem is, click Cancel to fix the
onlology yourse|rl.

& Some reasoners come with command line tools that will provide JHavyeHnebanna Range: xsd.integer[>= 0 , <= 50]
completz explanations for inconsistent ontologies

|._ planat (Rl il T e - Classif owdl Moth 6]

Bann1 sHaveHnebanna 100

Explanation 2 Display laconic explanation

Explanation for: owl: Thing SubClassOf owl: Mothing

OK

Explain Cancel

v Functional Equivalent T

subiFroperty Uf

B owl:topDataProperty

LIamaEms (inters2cten)

@ Bann

Hanges
xsd:integer[>= 0, <= 50]

Disjoint With
: B

Resscner active but the ontology is inconsisient  « Show inferences i

Puc. 17 lIpumep omuOKkn Opu 3alyCcke MeXaHU3Ma pacCykAeHNII (a — coodeHne
0
IIpoOIeMaxX B OHTOJIOTHHU C MPEeAJI0KEHIEM OOBICHEHI, O — OKHO OOBICHEHUIL, B
— IH

ANKATOP OoImMnOOK B JIOrax CHCTEMLI)

Takxe, ecnm BHHMAaTENIbHO M3YUUTL IIPUBEACHHBINI BHINIE (parMeHT C
SK3EeMIUIIpaMH OHTOJIOTUM, TO MBI HaMEpPEHHO He 3aJald THII [JI5 TaKHX
cymuocteil kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnmun npn sTom
YUTaTellb BHIIIOIHSAI BCE PEKOMEHJAIIUM M 3alI0JIHIUI 0OJIaCTh OIpeJeIeHUs A
TaKIX OTHOIIEHHNN KaK «pa3pelICHUE TOPH30HTAb», TO MOXKHO YBHAEThL, UTO THII
Obll BeIBEAEH aBToMaTudecku (puc. 18). Briegenurele (Inferred) mnonsaTHA
OTMEUAIOTCA B cucTeMe Protege KelThIM IIBETOM.

JIna yagoOcTBa JganbHelmeill oOpaOOTKHM JOIOIHHM OHTOJIOTHIO HOBBIM
object property: «SBISIETCS YacCThEO». OTO CBOICTBO SBJIIETCSI OOpaTHBEIM K

{{qaCTbbgn%M%ﬁmggMﬂ OTMETUTHL B ero omnuncanuun (puc. 19a). IlponuceiBaTh

Ceprudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Branen@l0 1Ke:CO3AAHHBIM - GYIFHOCTSIM HET HEOOXOJUMOCTH, T.K. OHO OyAeT BEIBEJEHO

1nc. 196
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B mpormecce stoil paboTel OBLIIO coO34aHa II€pBasg BEPCHSI OHTOJIOTHUH,
JIeKJIapaTUBHO OINCHIBAIOMIE MOpeIMEeTHYIO0 00JacTh «ToBap cmapTdoH». B
CIEAYIONNX paboTax B OHTONOTMIO OyAyT [J00aBJIEHBI HOBLIE AaKCHOMEL,
BBEIPA’KE€HII U IIpaBUIIa A1 BEIBOJA OTHOIIEHUI U IIPOBEPKU HENPOTUBOPEUNBOCTHU
b3, a Takxke HamUcaHBl 3aIlpoChl QI BEIOOpa MHPOpMAIUH U3 HEE IIO

OIIPCACIICHHBIM KPHTCPIIAM.

goods (http//myontologies.com/goods) : [Z\D\educate\nocobua\UntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

< | |® goods (http://myontologies.com/goods) ¥ Search...
Pazpewetme
Active ontology x Entities x Individuals by class x DL Query x OntoGraf x|
Individuals | = ® PaspelueHne — http://myontologies.com/goods#Paspe
Annotation properties Datatypes Anpnotations Usage
Data properties | ons: PaspeweHue B0
Classes  Object properties A _
e TSN nnotations
%8, Asserted ~
Instances

v-® owl:Thin
| ' ® S\M-GO9R5F7PHSFR-DISP-CAM-RACK-RAS-1
| ® S\M-GO9R5F7PHSFR-NDISP-CAM-RACK-RAS-?

v © Tosap ® SM-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
— @ CmapTtdoH ® SM-GO9REF7PHSFR-NISP-CAM-FRONT-RAS-
v ® YacTb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences =

Puc. 18 BriBeieHHBIE DK3eMIUISpHL ¥ KJ1acca «Pazpemenune» B cucteme Protege

r B EL N T el T E Tl

Object property hierarchy: sEnseTca_yaciEDEEE

AN Asserted ~ Char 711 = W] %] § Descriplion: AENAETCA 4aCTbi0 7=
v- = owl:topObjectProperty Functior, Inverse Of
R sansercs vacr... verse | ™vacrs
= paspelleHune
Individuals: Exynos_9810 Kiiatalizis
* =
Exynos_9810 e e |
¢ SM-G965FZPHSER Description: Exynos_9810 ][ =M § Property assertions: Eqynos_9810 1 {=]0ES)
¢ SM-G965FZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Mpoueccop ™aBnAeTCcA_vacTblo

® SM-G965FZPHSER-CAM-FRONT SM-G965FZPHSER

Eﬂb’v‘th IHl‘!H'lIil'\IIIEI rll [

OOKYMEHT NOANWUCAH
ANEKTPOHHOW NOONMCHLIO

Cepmear 2coPmeird9sf{eMoHeTpaIIsi-BEIBO/Ia B COOTBETCTBUU C onMcaHueM IinverseOf

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JagaHusn
1 JIOIIOMHUTE CO3JaHHYIO 0a3y 3HAHNN MUHUMYM 10 sK3eMIUIIpaMu Py M'Ix
CMapT(OHOB
2 [Io aHamoruu, JOIIOIHUTE Oa3y 3HAHHI A1 KaTeTOPUIl «KHOYTOYK» M «XOJIO-

AT HITK>

Cozaanue defined classes B cucteme PROTEGE

B sToii paboTe OyayT co3gaHbl Ki1acChl, OTHOIMEHU «rdi:type» ¢ KoTophIMU
He OyIOyT YKa3eIBaThbCd B SIBHOM BHIE, a OyAyT CTPOUTHCS aBTOMATHYECKHU B
Ipollecce BBIBOJA. Takme Kiacchkl B cucremMe Protege HazwiBaroTcs «Defined
Classes» («0OBIUHEIE» KJacChl HazbIBaroTca «Primitive Classes»). g mpumepa
OyIyT peannzoBaHBl cueayromue kinaccel: «HoBbelil cMmapTdon», «Kamepodony,
«Hrpopoii cmapTdon», «CMmaptdoH a1d (uIbLMOB», «CMapT(QOH /I IOXOLOBY.
OTO IO3BOJIUT 00paz0BaTh B OHTOJIOTMHU I'PYIILI 3K3EMIIIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPpUTEPUSIMU, KOTOphIE OyayT AOCTYIHBI JUId JallbHeHIei
00OpaboTKN.

IlepBoHauasIbHO CHOPMUPYEM KPUTEPHHU, II0 KOTOPBIM AK3E€MILIIPHLI Oy Iy T
OTHOCHTCS K 3aSBIIEHHLEIM KJIaCCaM:
1 Hogrlil cmapT¢oH. Brimymen mocie 18 rofga.

2 Kamepodon. MunumyM 2 oCHOBHBI€ KaMephl. MUHUMYM 12 Meranukcesei.

Ects onrmdeckas crabmwimzanug. Cwemka Bujgeo MuHumyM Ultra HD 4K

60xamp./cex.

3 WUrposoii cmaprdoH. IIpomeccop Snapdragon mmmm Exynos. MuHumym 6
aaep. Yactora padboTel mpormeccopa MuHHUMyM 2.91T1m OObeM oIlepaTUBHOI
maMsITH MUHEMY M 610. I 'padrecknii yckopurens Mali win Adreno.

4 CMmaptdoH a1d punbpMoB. Mrposoil cmapTdoH. CooTHOIIIEHHE CTOpOH 21:9.

Paspemenne skpaHa ot 4K.
AOKYMEHT NogarincAH

Cemgm Ecﬂﬁﬁﬁgfﬁﬁgiﬂﬁ?ﬁ%gﬁgﬁ EmxocTs akkymyiziTopa ot 6000 MA*u. CreneHb

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHopoBHa

samUTEl BeIme ueM [P68. 3amura skxpana «Gorilla Glass». 3amura xopiyca
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«YKpEIUIEHHBIN KopITycy». MaTepuai KopIryca BKJIFOUaeT METaJIIL.

ILELHEE OTJIa 1M 3aIIPOCHI, B COOTBETCTBIIN C KOTOPBIM 6}’,[[}’T
(prMI/IpGBELTBGH SK3CMILUIAPLL 0003HaYeHHELIX KJIACCOB. Takue 3aIIPpOCEHI

dopmupyeTcsa ¢ ucnonb3oBaHneM Manchester Syntax u Ha3BIBaIOTCS B CHCTEME

Protege «DL Query». JIg oTnagku TaKUX 3alIpOCOB BRIJIEJIEHA OT/AE/IbHA BKIIagKa

(puc. 20).

goods (http://myontologies.com/goods) : [Z\D\educate\nocobua\OntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

< - ¢goods (http://myontologies.com/goods) ~ Search...
Active ontology x Entities x Individuals by class x DL Qt?ery x OntoGraf x
Asserted - Query (class expression)
» ®owl:Thing CmapTdoH B
and
(YacTb some (
Executd Add to antnlﬂgye
Query results
Instances (1 of 1) 0 Query for 6
* SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
*Instances

Reassns pelive o Show Infersnces =

Puc. 20 Bxinagka «DLQuery» B cucteMe Protege (a — mmaHesb BKJIaJIOK ¢ aKTHBHOI

BkNagkoil « DLQuery»; 0 — maHenb BEIOOpa TUIIA 3allpalllBaeMBIX CYIIHOCTEI, B —

I[I0JI€ BBOJIA 3alIpoca;, I' — KHOIIKa BBITIOJIHEHNS 3aIIpOca; J — PE3YJILTaThl 3aIIpoca; €
— KHOIIKa JOOABICHIS 3aIllpoca B OHTOJIOTHIO)

J{11s1 ocBoeHNd nHTepdeiica BEIOepeM Bce AK3eMIUIIPHI Kitacca « CMapT(oHy.

Jlnsa »Toro HEOOXOAMMO B mojie BBojJa 3zampoca (puc. 20B) BBECTH 3aIpocC

«CmapTdoH», BRIOpaTh OXUJaeMbLI THII pe3ylIbTaTa — 3K3eMIULIphl (puc. 200),
OOKYMEHT NoarmmcCAH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

20m).
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Ilepex HammcaHmeM  3alpOCOB  HEOOXOAUMO  ONpEedelIUThCI  C
BO3MOJKHBEIMH JJI HCIIONBL30BAaHMUS KOHCTPYKIISIME (OOBICHEHHS OyIyT
IIPUBOANTCS IIPUMEHUTEILHO K TUITY BEIONPAEMBIX CYIIHOCTEHN — 3K3EMILIIP ):

1. JlokampHOE M4 Ki1acca. I1o3BosisieT BEIOpaTh SK3eMILIIPHl JaHHOrO kjacca. Kak
SBHO 3aJaHHBIE, TaK 1 BEIBeJeHHEIE. Hanpumep: «CMapThoH».

2. <JIoKaJlbHO€ MMS CBOICTBa> some <BBIpaxkeHUe>. Ilo3BoisgeT BBIOpaTL BCe
SK3EMIUIAPEI, A1 KOTOPEIX 3aJJaHO KaK MHHUMYM OJHO OTHOINEHUE <JIOKallb-
HO€ MM CBOIICTBA~> C CYIIHOCTBIO, IIOAXOMAAIIEH II0J <BBIpa)X€HNE>. B KauecTBeE
BEIPakK€HIS MOTYT BBICTYIIaTh: BIOXEHHBEIN «DL Query», moboe BapuaHT
OTpaHUYCHUII, pacCMOTPEHHEIN paHee IpU 3aJaHuM oOnacTu 3HaueHHs data
property. Hanmpumep: «roa BreITycka some xsd:integer»

3. <;okanbHOE MMS CcBoiicTBa> only <BhIpaxkeHue>. Bce 3K3eMIUISIpPHI, I KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHBIC OTHOIIECHUS IJIN OHU BCE YIAOBIECTBOPAIOT BEI-
paxeHuro. Hanpumep: «rog Beinycka only xsd:integer| >= 18].

4. <joxanbHOE HMS CBoilcTBa> exactly <kxommdecTBo>. Bce »K3eMIISIpHI, IS
KOTOPBHIX 3aJ[aHO YKa3zaHHOE KOJIMYECTBO YKa3aHHBLIX OTHOINEHUN. Hampumep:
«roJi_BBIITycka exactly 1»

5. <JokambHO€ M CBOICTBa> exactly <kommuecTBo> <BEHIpakeHHUE>. Bce k-
3EMIULIPHI, JIJIsI KOTOPHIX 3aJaHO YKa3aHHOE KOJINMUYECTBO YKa3aHHBIX OTHOIIEHU,
Yy JOBJIETBOPSIOMIIX BBRIpaKeHNIO. [Ipu a3 ToM MOKET OBITH CKOJIBKO YTrOJHO TaKMHX
K€ OTHOIIIEHUI, HE YJOBJIETBOPSIOIINX BLIpaKCHIO. Hampumep: «roj BBIIIYCKa
exactly 1 xsd:integer| >= 18|»

6. <JIoOKaJbHOE HMS CBOINCTBa> min/max <KOIHYECTBO> |[<BHIpaxkeHue>|. AHa-
JormyHo exactly, Ho gomkHO OBITH He MeHee/He OoJiee, yeM yKazaHHOE€ KOJIH-
YECTBO YKazaHHLIX OTHOIIIEHUIL

7. <JIokaJlbHO€ HMi CBOIicTBa> value <murepanr>. Bce »K3eMIUIIpHI, KOTOPLIE
CBSA3aHEI YKa3aHHBEIM OTHONIEHUEM C YKa3aHHBIM CKaJIIPHLEIM 3HAUEHUEM.

8. <BBIpaESHUelanand/or <BeIpaxeHne2>. IlepeceyeHne/oObEIHEHIIE MHOXKECTB

3NEKTPOHHOW NOANMCLIO

CEWWEHG@%%%%%W%?E?@WE“@aMHax BeIpaX€HIsA1 1 BeIpakeHUdZ. Hampumep:

Bnaneneu: ebayxoea TaTteAHa Anekcavgp

«Jlucmneii or 1Iporieccop»
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9. not <BmeIpaxkeHue>. MOXHO paccMaTpuBaTh KakK OIIlepalisl AOIIOJIHEHUS HaJl
MHOJKECTBOM 5K3EMIUISIPOB, BEIOpaHHBIX B paMKaxX BeIpakeHMI. Hampumep: «not

CMapThoH»

OmnpeaenmuBIINCE ¢ MHOXECTBOM BO3MOJKHBIX KOHCTPYKIUII, COCTaBUM
3aIpoc JJId nepBoro knacca «HoBwill cMapTdoH». Y 3K3eMIUIIPOB TaKOro Kjacca
HE JOJDKHO OBITH OTHOIIEHUII «roJ[ BBIIYCKa)», CBS3BIBAIOMINX MX C YHCIIOM
MeHbIe 18 (i1 yIpoIleHus B IEPBOM BapHaHTE 3allpoca pacCMOTPHUM Ioj Kak
IIBy3Ha4yHOE 4ICJI0). Ho, mpu 3ToM AOIKHO OBITH XOThH OJJHO TaKO€ OTHOIIECHUE
(ecnm TakuxX OTHOIIEHHII HET, TO HEJOCTAaTOUHO HMHQOpMAIUN 11 HPUHITUS
pemeHns).  Takke  BK3EeMIULIp  JIOJKEH  OwrITh  TuHma  «CmapTgoH».
COOTBETCTBEHHO, HEOOXOJUMEIII HaM 3alpoc JOJIKEH OIINCHIBAaThHCSI Kak
nmepeceueHue 3 MHoxecTB: «Cwmaprdon and (rog Belmycka min 1) and
(rox Beimycka only xsd:integer[>= 18])».

BeIIIONIHNB 3TOT 3ampoc Ha BiIagke «DL Query», MOXHO YBUJETh, UTO
pE3YJIbTATOB HE HANJIEHO. BBIBOJ OCHOBBIBAETCSI HAa TEOPUU JAECKPUNTUBHBIX
moruk. OJHaKo, JId IIOHUMaHUS BBIBOJA U JalbHENINIUX JEHCTBUI, PaCCMOTPUM
[IPUUNHEI Iy CTOrO PE3yJIbTaTa B YIIPOIIEHHOM BapUaHTe.

B oHTOIOrMM OTHOCHUTEIBLHO TIoOJla BBIIIYCKA €CTb KakKk MUHUMYM
yTBepxkAeHnd «:SM-G965FZPHSER rdf:type Cmaprdon, :rog Beimycka 18». J{nsa
TOT0, UTOORI K3EeMILIIP OBIJI BRIOpaH B peayJjibTaTax 3allpoca, HEOOXOJIMMO, YTOORI
OH OTHOCWICI K KaxXJOoMy N3 TpeX MHOXECTB. YUNTHIBad IIPUBEIACHHLIE
VTBEPXKACHUA, MOXKHO cAenaTh BEIBOJ, UTO «:SM-G965FZPHSER» oTHOocuTCS K
krmaccy «CmapTgoH» H «roj BeITycka min 1». Ho, Hemb3s ciaenaTe Hukakme
BEIBOJEI OTHOCHTEIBLHO «roj BeIIycka only xsd:nteger[>= 18]». VY Hac
nH}OpMAII O TOM, UTO CyIecTBYeET Takoe X(«:SMG965FZPHSER :roja BHIIIyCcKa
X»), KOTOpO€ YIOBIETBOPSIET OrpaHMUEHIEIM (X >= 18), HO M3 BTOr0 HEIb3:
cAeTaTh BRIBAAASHRRAIIA JIFOO0TO X 3TO OrpaHUYEHNE BCerza BHINIONHsAETCA. [Ipn

3NEKTPOHHOW NOANMCLIO

cermonTO M OB PESPIETATE SUHPECE" «not (Cmaptdon and (rox Beimycka min 1) and

Bnaneneu: LlleBayx AHa AnexkcaHgpoBHa

(rox BeiDycka only xsd:integer[>= 18]))» paccMaTpuBaeMbIil 3K3eMIUIIP TaKKe HE
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BolimeT. T.e. mia «rox BeIMycka only xsd:integer[>= 18]» mpuMeHHUTENLHO K
JIAHHOTO SK3EMIUISIPY HE OBLI cJlelaH BEIBOJ HH O JIOKHOCTHU, HU O UCTUHHOCTU
BLICKa3blBaHIA. B »ToM (mpeAlonoxkeHne 00 OTKPBITOCTH MHpa) COCTOUT EIIe
OJ[Ha CyII[eCTBEHHAs pazHHUIA ¢ OazaMU JaHHBIX.

OOHUM «12 BapHaHTOB PEHMICHUI CIOXKHIBIIENCS IPOOIEeMEl SBIIICTCS
BHECEHIE B OHTOJIOTMIO HOBBIX CBeAeHMIl. Tak, eciu OBl JJI9 pacCMaTPUBAEMOI0
SK3EeMIUISIpa BHIIIOIHAJIOCH OTpaHMUEHHE «.roj BheIOycka exactly 1» (mna
paccMAaTPHBAEMOI0 AK3eMIUISIpa CYIIECTBYET POBHO OJHO OTHOIIEHHE IO
BEIITyCKa»), TO C VYYETOM CYII€CTBOBaHMS MNOAXOASIIET0 IOJ KpUTEepUH
OTHOIIEHI VXK€ MOXKHO OBIIIO OBl CJENaTh BBIBOJ O TOM, YTO CYIIECTBYIOT
TOJILKO TaKME€ OTHONIEHHI. OTU CBEJEHHS MOIYT OBITH JOOAaBIEHEI B pazielle

«Types» skzeMIUIsIpa ¢ HCIIONb30oBaHHEM BkIaakn «Class expression editor»

(puc. 21).
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Puc. 21 Ucnomp3oranne Bxnagku «Class expression editor» a1 qoOaBIeHN

NHQOPMAIIUI O SK3EMILIIPE

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

CepTucpmkar: 2C0000043E9ABBBI52205E7BAS00060000043E
Bnageneu; ucﬁﬂﬁhﬁﬂﬂﬂﬁiﬂiﬁm&aﬂpﬂca HEGGXG,[[HMD ,[[GﬁﬂBHT]’:: KJj1acc. OTO MOXKHO CACIIATH

¢ HCIIOJb30BaHUEM KHOIIKU «Add to ontlogy» na Bkmaake «DL Query» (puc. 20e)
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IJIN CO3/4aB KJlacc U 3aIlolHuB 1oJjie «Equivalent To» B ero onucanun (puc. 22).
PaccMoTpuM, Kak JaHHBIN KJIacC OIICEIBAETCS B TEKCTE OHTOJIOTUIL.
:Hosrrii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :CmapTdon
[ rdf:type owl:Restriction ;
owl:onProperty :roji_BHIIIyCKa ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]1) ] ][
rdf:type owl:Restriction ; owl:onProperty :rog_BHIITyCKa ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf:type

owl:Class |

E goods [hitpc// myvoniologies.comy'goads) 1 | SN educate’nocobesUntologyF rotegeirsourcesgoodsy . owil|

File Edit View Reasoner Tools Refactor Window Help

<| - |®goods (http://myontologies.com/goods) - Search ...

Topap  CradpaTdioH | Ha®bir ClapTHhoH

| Active ontology 'Entiies  Individuals by class DL Query OntoCraf

Annotation properties | Datatypes | Individuals

, _ | , | = @ Hoewi_cmapTtdoH — http://myontologies com/goods#HoBbl
Classes | Object properties | Data properties =

Annotations :_Usaga_

%8 B Asserted -

¥ @ owlThing

Annotations

@ Paspewenne

Y @ Toeap
v @ CmapTdhom Equivalent To
o ;;-‘ . ipﬂ‘;}thnr: and (roa_seinycka min 1) and (roa_ssinycka only xsd:integer . . . .

» @ YacTe_toBapa

oubClass Of

General class axioms

Reatondd slate sul of fyne with active anlolegy o Show Intwences =

Puc. 22 IIpumep zanonnenus mnomnsa «Equivalent To» B omucaHum kjacca

Kax BugHo, wHcmnoib3yercsa oTHomeHHe «owl.equivalentTo», xkoTopoe
[I03BOJISIET CJl€IaTh BBIBOJI, YTO €CIIM 3K3E€MIULIPEl OTHOCATCS K «OOBEKTY»
ATOr0 OTHOIIEHUS, TO OTHOCITCS U K «CYOBEKTy». A B KaueCcTBe «0OBEKTa»
BBICTYIIAET ITyCTOM Y3€Il, SABJIAIOLINIICS IEpeceUeHNEM 3 JPYTUX KJIIacCOB, KakK

1 INIAHHPOBAJIOCH H3HAY4JIbHO.

OOKYMEHT NMoanncAaH

HGHGMMPHWMEE:IFI 3alIpoC IJIA paﬁﬂTBI Cc I'odoM, 3aJaHHBIM B IIOJIHOM
Ceptudmkar: 2C0000043E9AB8BBI52205E7BAS00060000043E

Bnanenen. MF Ba TaTeAHa AnekcaHaopoBHa
hopMaTe:

nercredemapThor and(roz BeITycka min 1) and (rog Breimycka only (xsd:integer|>= 18,



<=25] or xsd:integer[>= 2018]))
Taxske cocTaBuM 3anpoc i1 kinacca «Kamepodon»:
CmapTdoH
and
(guactk some ( Kamepa and (konmdecTBO OCHOBHEIX Kamep some xsd:integer| >= 2
1)
and (konnuecTBO Meramnmkceseil oCHOBHOII kaMephl some xsd:integer| >=12 |)
and
(pazpemenue some (Pazpemenue and
((pazpemenne ropm3oHTalb some xsd:integer| >=
3840 ]) or (pazpemeHnue BepTHKAJIb SOmMe
xsd:integer[ >= 3840 ])) and
(pazpemenne kajp/cek some xsd:integer|[ >= 60 |)
)
)

JagaHusn
1 CoCTaBUTEL 3alpOCHl JJI OCTAaBIIIXCSA rpyHi: «CMapT@oH A1 (PIUIEMOBY,
«HArporoii cmaprdon», «CmaprdoH 11 moxogoB». CozmaThk defined class g
KasK JIO1I1.
2 CdhopMupoBaTe MUHHMYM S5 TIpyIIl (Ha OCHOBAaHHMHI HMEH IIOJOOpPOK Ha
pecypce uctouHuke) iad kateropuii «HoyTOykm» n «XomogmnbHUKI». J[1d
KaxXJOoM 13 rpynn chopMUpPOBATH KPHUTEPUI BEIOOpa 3K3EMIUIIPOB U CO3/aTh

defined class.

Hanucanue 3anpocoB Ha sa3bike SPARQL

B BRGR Y HeH paboTe OBIIIO IIPON3BEAEHO OTHECEHHE 3K3eMIUIIPOB K
INEKTPOHHOW NOANWUCEID .
Ceprb Py HTTAN4 EFOBSOIIPETIRNEHHBIVMCE KpUTEepIsIM.  J[I11 »Toro mcmnoiab3oBanichk defined

Bnapeneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

classes um a3pik DL Query. JlaHHBIE HHCTPYMEHTHI CIUIbHO PaCIIHPSIOT
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BO3MOJKHOCTU pacCyXICHUN B paMkax oHromorun. OpgHako, DL Query
IIPUMEHSIETCS IMEHHO B paMKaxX pacCyXKJICHUII I NMeeT P HeJOCTAaTKOB, €CIU
ICIIOJIL30BAaTh €0 TOJBKO I IIOYUEeHHUS JOCTyNa K SBHO 3aJ[aHHBIM IUIN YK€
BEIBEJICHHEIM  CYIIHOCTSM  OHTOJIOTUH:.  MEIJIEHHOE€  BBIIIOIHEHHE  (T.K.
IICIIOJNIB3YE€TCS JIOTMYSCKUIT BEIBOJ), HEOOXOJNMMOCTh YUNTHIBATHL IIOBEICHUE IIPU
BBEIBOJIE€ (Hampumep, AoOaBIEHUS B OHTOIOrumo «exactly» B mpomtoln paGoThl);
HEBO3MOJKHOCTh OINICAHNS HEKOTOPHIX yCJIOBHUN (HAaIIpHIMEpP, BEIOOP OTHOIIECHUI, a
HE SK3E€MIUISIPOB, BEIOOP psja XapaKTepUCTHUK cMapTdoHa). IloaTomy 1718 Takmx
3a7ad HCHoJIb3yeTcd JApyroil s3elk — SPARQL [8] JlaHHBII S3BIK IIO3BOJISET
BEIONpAaThL 1 JOOARIATH CYITHOCTU B OHTOJIOTHIO, (popMHUpOBaTh HOBLIN I'pac RDF.
B manHOM paboTe OyAyT pacCMOTPEHBI TOJBLKO BO3MOXKHOCTH BhIOOpa. SI3BIK
cuHTakcudeckn cxXoxk ¢ SQL (M He TONBKO CHMHTaKCHMYeCcKH. B YacTHOCTH, OH
TaK)K€ OCHOBaH Ha MPEAIIONIOKEHUH O 3aKpBITOCTU MHpa, B oTiamume oT DL
Query), IMpuUMeHdIeMBIM I aHAJOTUYHBIX 33jau B Oazax JaHHBIX. [loaTomy (m
nmoroMy 4To SQL jomkeH OBITH YK€ 3HAKOM OOydaeMBIM) C HHM OyIyT
IIPOBOJUTHCS aHAJIOT UL

Jlna padotel ¢ SPARQL B cucreme Proteége HeoOXOQHMMO aKTHUBUPOBATH
BKIMaaky «Window -> Tabs -> SPARQL Query» (puc. 23). HeoOxommmo
nmounMmath, 4uTo SPARQL u MexaHmsm paccyxkjaeHuii B Protege paboraror
HE3aBUCHMO 1 HE BIIISIOT Ha pe3yJbTaThl pabOTHL JApYT Apyra. OTO 03HAYAET, UTO
HET BO3MOJKHOCTHU BBIOpaTh 3K3eMIULIpHI kilacca «HoBBIII cMapT@oH», KOTOpEIE
SBIISIFOTCS  BBIBEJEHHBIMU. [Ipm »ToM 5TO BO3MOXKHO B paMKax, HaIlpuUMep,
onbdmmoreku Apache Jena ans sg3uika Java.

IlepBoHayanbHO BBEIOEpPEM MEPBEIE 2 CcMapT(oHAa U XapaKTEPUCTHKH X
KaMep (KOJIMYEeCTBO KaMepa, Merallikceln, allepTypa) I pacCMOTPHUM Ha IIpUMEpPE

ITOI'O 34lIpOCda OCHOBHBIC CHHTAKCHHYCCKIIC KOHCTPYKIIIII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ﬂ goods (hitp://myontologies.com/goods) : [Z\D\educate\nocobna\OntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

< - ¢goods (http://myontologies.com/goods) - Search ..

Active ontology Entities | Individuals by class | DL Query OntoGraf SPARGL Guery

SPARQL query:

PREFIX rdf: <http:/iwww w3.0rg/1999/02/22-rdf-syntax-ns#= 3
PREFIX owl: <http:/iwww.w3.0rg/2C02/07/owl#>
PREFIX rdfs: <http://iwww.w3.0rg/2000/01/rdf-schema#=
PREFIX xsd: <http://www.w3.0rg/2001/ XMLSchema#>
SELECT ?subject “predicate 7object
WHERE { 7subject ?predicate ?object }|

subject predicate object .
37228bc9_760d_494c_BI31_858EdC0Bead8
0CODEHHOCTH OCHOBHOW Kamepkl rdfs:subPropertyOf ceobogHoe
0OCODEHHOCTH OCHOBHOW Kamephl rdf type owl:DatatypeProperty
ceobogHoe rdf type owl:DatatypeProperty
e19da698 _ar54 4cB83 bb50_7533f8495dif hashCode 1618122867 <http://imww.w3.0rg/2001/ XML
e19da698 _a754 4c83 bb50_7535f8495dff sourceOntology 37228bc9 _760d_494c_8f31_8588dc08eal6

Execute ®

To use the reasoner click Reasoner > Start reasoner v Show Inferences  J§

Puc. 23 Bxmagka «SPARQL Query» B cucteme Protege (a — mone BBoja
3alpoca; O — pe3yIbTaThl 32aIlpoca, B — KHOIIKA BBIIIOJIHECHUS

3aIIpoca)

#CHadaJia IIpUBOAUTCS OJIOK CTaHJapPTHBIX IIpe(UKCOB /I TOrO, YTOORI HE
3aIHCEIBAThL IPOMO3JIKIE UAeHTU(IKATOPEl B paMKaX OCHOBHOI YacTH 3alpoca

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

#Takxke HeoOXoAguMO J00aBUTH IpedUKC II CO3JaHHOII OHTOJOTHHU (ee
naeHTHUKaTOp OepeTcs ¢ BkIaaku «Active Ontology»)

PREFIX : <http://myontologies.com/goods#>

#llocne npedurcoB uaeT KoHCTpykiusa SELECT {niepeMeHHEBIE {, KOTOpasd

GHHCLIBE].E{;J;WHEQ Q}ﬁ%ﬁﬁblﬁpaHﬂ B KaHCCTBC PC3YyJIbTATa 34alIpOocCa

ANEKTPOHHOW NOANKCLIO
CepTtudmkar: ECE-#B{}EJHE@EMWEEHMHHIDTGH C«™»nu IHICPCHUCIIAOTCAH HCPC3 HpDﬁﬁH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

SELECT ?cmapTtdon ?kaMepa 4UnCiIo ?kaMepa MII 7KaMepa all
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#Jlanee uner koHCTpykiusd WHERE { {rpoiikn} }. Tpoliku 3aImcLIBarOTC
aHAJIOTUYHO CHUHTAaKCHCY Turtle, 4To IO3BOIISIET TaKXKE HCIIOJIB30BATEL Pa3 e INTeNN
€M, G, ).

WHERE {

#BMECTO OTACIBbHBIX CYIIHOCTEH MOTYT CTABUTCS II€pEMEHHEIE,
HauMHaromuecs ¢ «?». Ha HIX MOIyT Hak/IaJbIBaTbCAd YCIOBUS, OHU MOTYT
BEIOIpATLCA B paMKax crucka noieil B « SELECT».

7cMapTQOH :HacThb 7KamMepa .

?xamepa rdi:type :Kamepa ;

'KOJIMUECTBO OCHOBHBIX KaMep 7KaMepa UINCIIO |,
'KOJIMUECTBO METalUKCENIeNl OCHOBHOI KaMEpHI KamMepa MII |
‘allepTypa OCHOBHOII KaMephl ?KaMepa aill |

#Jlanee mmer koHcTpykiuga ORDER BY, mnozpoismomas 3aJaTh
COPTUPOBKY PEIYIILTATOR

ORDER BY DESC(?xamepa_am)

#Jlanee muer koHcTpykiusga LIMIT, OFFSET mno3pommomas 3amaThb
KOJIMYECTBO IIPOITYCKAaE€MBIX 3alNCeil I KOJINMUYECTBO BEIOMpPaEeMBIX

LIMIT 2 OFFSET 0

Kak BugHO, CTpyKTypa 3ampoca cxXoxka ¢ g3blkoM SQL (B TomM umcie

noctynHel koHCTpykiuu GROUP BY, HAVING), ogHako cogep:kumoe OJIOKOB

paznmyaercsa. OcHoBHasd yacTh — WHERE, pazOepem nogpoOHee ee BIOKEHHEIE

KOHCTPYKIIH, KOTOPEIE OyIyT UCIOJIL30BATLCI B paMKaxX paOOTHI:

1. Tpoiika «CyOBEKT mpeaukaT oOLeKT». Ha MecTe Kakqoro U3 31I€MEHTOB TPOIKU
MOJXKET CTOATL KOHKpEeTHHIN IRI mnm mnurepan wnm nepemeHHas. llozBosser
BEIOpAaTh BCE TPOMKU OHTOJIOTHHU, MOJAXOIAIINE IOJ 3aJaHHYIO (3aJaHHas TPOIlKa
IICIIONIB3YETCs KakK Macka). IIpm BeIOOpe: Ha MecTe INEpPEeMEHHBIX B 3aJaHHOI

TPOMKE MOXKET CTOSATh Jro0as CYIIHOCTR B BEIOMpaeMOIl TPOIKE, JINTEpPallbl

JOJDKHBI CRBHEATREREQ 3HAUCHUIO, TUITY, A3BIKY, IRI Ha COOTBETCTBYIOIINX MeCTax
SNEKTPOHHOW NOAMNUCHLIO

Cepti djﬂﬂ Hﬂ@ﬁ@ﬁt}@éﬁ.?ﬁ&ﬂ a?ﬁi;?ﬁ.ﬂaﬁﬂﬂﬂﬁﬂﬂﬂ 004 3E

Bnaneneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

2. PEIB,[[EHHTEHH «.» MCIKIY TpOﬁHaMH MOXKHO HHTCPIIPCTHPOBATE KdaK JCKAPTOBOI'O
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