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BBE/IEHHNE

HE.]]H H 3441l 0CBOCHNH THCIIHIIVINHALI
L[EJIBID OCBOCHHA JHCIIIUIIHBI ABJIIACTCHA O3HAKOMIICHHC CTVIACHTOB C KPYI'OM 3ad4dY B
oOmacTH HCKYCCTBCHHOI'O HHTCIIJICKTA, d T4KXKES 3HAKOMCTBO C OCHOBHBIMI IIOHATHAMILI H

METOaMIT

MAIITHHHOI'O Gﬁ}HIEHH_}I

H

IIpo)eCCHOHAIbHOH OOIaCTH.

3agaqyH

OCBOCHHA JHCIITHIIIIMHEI

HX IIPHMCHCHHEM K 3d/Jda4YdM, OTHOCAHIIIHMCA K

O3HAKOMIICHHE CTYIACHTOE C BO3MOKHOCTAMII

HCITOJIb30BAHH I TEXHOJIOTHIT HCKYCCTBCHHOI'O HHTCIIJICKTA B Hpﬂd)eCCHDHElJILHGﬁ ctbepe.

B pe3yJjabTate€ 0OCBOCHHA NTHNCIHIIVIMHBI CTYJIACHTBI 10I"KHbI.

—  HCIIOJIb30BATh IIPHHITHIIBI pﬂﬁﬂTH COBPCMCHHDBIX IH—I(I)GPM&L[HGHI{BIX TEeXHOJIOT HH
AILL PEHICHIA 3ad41 Hpﬂ(l)ECCHGHﬂHLHGﬁ OJCATCIIBHOCTH,

— BbIOHMpaTh IH(QPOBBIE TEXHOIOIHH,

Hpﬂ(bEGGIIGHElHBHBIK 3449,
—  IIPHMCHATDb

IIpH

PEIICHHH 34444

ITpOrPaMMHBIE

IpodecCHOHAIBHOM

CpeJicTBa JUIS PelIeHHS

ACATCIIBHOCTH

CIICITHAJIIH3HPOBAHHOC ITPOI'PAMMHOC oOeclieueHHe H MeTObI HCKYCCTBCHHOI'O HHTCIIJICKTA,

—  paszpabarbIBaTh OCHOBHBEIE MOIYIIH HHTEIIEKTYyalbHbBIX CHCTEM, BIAJeTh ITpHeMaMH
PELIeHHS IPAaKTHYECKNX 3a]1a4 B MPeAMETHOH OOJIACTH.

IlepeyeHr IUIAHHPYEMBIX Ppe3yJIbTATOB O0YYeHHS MO0 JUHCHHILIAHE (MOXYJ/IIO),
COOTHECEHHBIX C IVIAHHPYEMbIMH Pe3yJdbTATAMHI 0CBOEHHSA 00Pa30BaTeIbHOM MPOrpaMMbI

Kox, dhbopmymipoBka
KOMIIETSHIHH

Koz, dhopMmymmpoBKa HHIHKATOpa

[ImaHHpyeMBle pe3yIbTaThl
00yUYeHH I 1O THCIHILIHHE
(MozyTO),
XapaKTePH3YIOIIHE STAITbI

( OpMHPOBAHH I
KOMITETEHLIMI, HHIHKATOPOB

YK-1 Criocoben
OCVIIECTBIIATH ITOHCK,
KPHTHYECKHH aHaIH3 H
CHHTE3 HH(OPMAI[HH,
IIPHMEHSTH CHCTEMHBII

HNJI-1.YK-1. BelIETISET
IMPOOIEMHYIO CHTVaI[HIO,
OCVYIIECTBIISIET €€ aHAJIN3 U
THArHOCTHKY Ha OCHOBE
CHCTEMHOT O ITOAX01a

TTOIXOJ, JJI PellleHH S

MNJI-2. YK-1. OCYIIIECTBIISIET TTOHCK,

HEATCIIEHOCTIL

H @O USHI043E9AB8BIS2205E 7 BABO(0BATTARE 3E

Bnangn ﬂ-lf,'pD (ﬁgmm%ﬁﬁnmc aHOpOBH

ITOCTABJIEHHBIX 3aJ[ay OTOOP H CHCTEMATH3AIHIO
HH(OPMAaITHH IS OIpeie/IeHH S
allbTEPHATHBHBIX BAPHAHTOB
CTpaTErHYECKNX PEIIEHHI B
ITPOOIIEMHOH CHTYaL[H
HNJ1-3. YK-1. onpesenser u
OLIEHHBAET PHCKH BO3MOKHEIX
BAPHAHTOB PEIIEHHH ITPOOIEMHOH
CHTYAI[HH, BEIOHPAET OITHMAILHBIN
BapHaHT €€ PeIleHN

IIK-7 Cmocoben | MJI-111K-7 OpHEHTHPYETCA B

HCIION30BaTh COBPEMEHHBIE | COBPEMEHHEIX TeHJeHIAX Pa3BHTHA

ITH(QPOBEIE TEXHONOTHH, | IM(POBEIX TEXHOJOTHil, BBIOHpaEeT

CIICTHAIIH3HPOBAHHOE TEXHOIIOTHH HIIH IMporpaMMHEIC

IIporpaMMHOe oOecIieueHHe, | CPeJICTBA I PellleHHs ITOCTABIEHHEIX

METO/IBI HCKYCCTBEHHOTO | 3a7a4

HHTeILIe ﬁ%mﬂ%ﬁm N/-21IK-7 IlpmMeHIeT IIPH PeIIeHHH

npodecCHOHATHHOI
NeSATeTbHOCTH  CIIEI[HATH3HPOBAHHOE
IIporpaMMHoOe oOecIleueHHe, MeTOJIbl
HCKYCCTBEHHOIO HHTeIUIeKTa 15

[ OTOBHOCTH NIPHMEHSTE IIPH
PEIleHHH 3a1a4
IIpo)eCCHOHAIIbHOH
HIESTEIIbHOCTH
CIIEI[HAIH3HPOBAaHHOE
IIpOrpaMMHOe 00ecCIIeYeHHE
H METOBI HCKYCCTBEHHOI'O
HHTEJIJIEKTA.

['0TOBHOCTE pa3padaThIBaTh
OCHOBHBIE MOJIYIIH
HHTEIEKTYaJIbHBIX CHCTEM,
BIAJETh IIPHEMAMH PEIlleHH S
ITPaKTHYECKHX 3a/[ay B
ITpeAMETHOHN OOJIaCTH.




MAalTHHAOT O Dﬁ}”—IE HHA

1. HammeHoBaHHne NPAKTHIECKHX 3aHAT Hil

No HanmMeHOBaHHE TeM IHCIHIUIHHEL, O0BeM YacoB M3 HUX IpaKTHYeCcKas
HX KPaTKOE COLEP KaHIe IIOATOTOBKA, YACORB
1 cemecTp
1. AHarm3 COBPEMEHHBIX 3
ITPOrPaMMHBIX CPEICTB C
ITpHMeHeHHeM M
2. DopMaH3aIHs 3HaHHH 3
Hcronp3oBaHHe ceMaHTHYECKHX
ceTeH IJIS IPEeCTaBICHN S 3SHAHHH
3. Co37aHHe OHTOJIOTHH B CHCTEME 4.5
Protege
4. PaszpaboTka yueOHOH 3KCIIEPTHOH 1,5
CHCTEMBI.
4 AHamm3 CYIIECTB VIOIIHX 1.5
00pa3oBaTEeIbHBIX
TIAT(OPMEHHBIX PEIIEHHH.
HMroro 3a 1 cemectp 13.5
Hhtoro 13.5
NIOKYMEHT NOJMNWCAH

3NEKTPOHHOW NOANMCLIO
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CTPYKTYPA U COJAEPKAHUE ITPAKTHUECKHNX 3AHATHI

IIpakTHueckasn paoora 1.

AHan3 COBPEMEHHBIX IIPOrpaMMHEIX CPEJICTB ¢ IpuMeHeHneM M.

Bornpocsl (KoMrieTeHLIMH, HABBIKH) 1151 0CBOCHUSA:

1. M3yunth coBpeMEHHEIE IIPOTPaMMHBIE IIPOIYKThI, OCHOBaHHEIE Ha M.
2. HayunTbcsl aHaIM3MpOBaTh BO3MOJKHOCTH IIPOTpaMMHBIX CpPEACTB C

npuMeHeHneM M.

gﬂﬂﬂHHH AJIA BBIIIOJIHCHHHA H METOANMYCCKHEC PCROMCH/ 1A LTHI:

JagaHue 1

HCHDHBB}"H HpHEE,[[EHHBIﬁ HIKC CIIMCOK HMHTCPHCT-CCBIIIOK, a Td4KiKC JPYITIC
HNHTCPHCT-MCTOHHHKIH, H3YHITC HNHTCILUICKTYAJIBHBEIC CHCTCMLBI, IIPCJIalrdaCMBIC 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
Omnpeaenure UxX HallpaBJIeHIE:
- BKCIIEPTHEIE cUCTEMEI (DC);
- CUCTeMEI ¢ OazaMU 3HaHUIT,

- HHTCIJICKTY dJIbHOC D6}”—IEHHE;
- HEf’IpDHHBIE CCTII.

JagaHue 2

[Ipoananm3upyiiTe BO3MOXHOCTH, OOIACTH IIPUMEHEHHS, JOCTOMHCTBA U
HEJOCTAaTKN M3YUEHHBIX HHTEJUIEKTyaJlbHBIX cHCTeM. Ha ocHoBe aHamnmza
COCTaBBTE OTUET B TaOIIMUHOII hopMe:

Hazpamne 110 | BosmoxHocTtn | O0macTe CTONMOCTB HcTouHnk
I CEpBICA, | IIpOTpPaMMEL [IPHIIMEHEHUA nH}QOpMaIIN
BEpCI (WWW. )
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Cnaenalite BeIBOA O pbliHKe IIO. PaccunralitTe yaAenbHEIII Bec II0 00JacTU
npumeneHus 110, M3o0pa3ure pe3ynbrat rpadudecku (IIOCTpOITe JUarpaMmy ).

IIpakTHueckas padora 2
Dopmanusalusa 3HAaHUN
Hcnonb30BaHNE CeMAaHTHYECKHX CETeEH I MpeJcTaBJIeHUs 3HAHUH

Borpocsl (KoMIleTeHLIMH, HABBIKH) 1151 0CBOCHHUS:
1. HMayuntes oOmiee mpeAcTaBJIEHHE O CEMaHTHUECKON ceTH 1 ¢peiiMax I
[IpECTAaBIICHUS 3HAHUI.

2. Hayuutbcsa CTpPOHTHR CEMaHTHYECKYIO CeTb U HCHOIBL3YSA (PpelMEbl

peanmn3oBaThk CTPYKTYPY OTHOIIECHUIA.

3ﬂﬂﬂHHH AJIH BBITIOJIHCHHHA H METOAHNYCCKIIC PCRKOMCHIIAIIHH.

CeMaHTH4YecKasl Ce€Tbh — 5TO OJHMH H3 CHOCOOOB MPEACTAaBJICHUS 3HAHUIL
M3HagallbHO Ce€MaHTHUECKas CETh OBIJIa 3agyMaHa KaK MOJCIEL IIPeICTaBRJICHII
JIOJITOBPEMEHHOI IIAMSATH B IICUXOJIOTMM, HO BIIOCJIEICTBUM CTajla OJHUM U3
CIIOCOOOB IpeAcTaBIeHN 3HaHuil B OC.

CeMaHTHKa — O3Ha4daeT D6H_[HE OTHOLICHIA MCHJY CIHIMBOJIAMII H OOLEeKTaMH U3
JTHX CIIMBOJIOB.

CMKOCTD

METAJLITUSCKIIIL
(pappopOBBIIT I1 T. .

JaIHIIK CBOIICTBO

TIPIIMED dapdoporsblii

[IpocTelimuii 0Opa3el] ceMaHTHIUECKOI CeTU

BepmuHLI — 3TO OOBEKTHI, AyTH — 3TO OTHOmMEHMUA. CeMaHTHUYeCKas MOJEb He
pacKpeIBa€T caMa II0 cebe KaKmM oOOpazoM OCYIECTBILIETCS IIpeICTaBIICHIE
3HaHul. lloaToMy ceMaHTH4YecCKas CeTb paccMaTpHBaeTCsl KaK  METOJI
[IPEJICTABIICHI 3HAHUII M CTPYKTYpUpoBaHMA 3HaHUil. Ilpm pacmupeHunn

CEMaHTHYECKON CETU B HEl BO3RHUKAIOT APYITIC OTHOIICHIIA.
AOKYMEHT MNOANMCAH

IS -A (m} 4'}3%&1&%&3@%9% PART OF (aBnsgercs 4acThiO) OTHOIIIEHUE:

Ceptudomkar: 2C00 JESABBB952205E7BAS00060000043E

Bnanen eﬂ, el (I:B.I éﬁﬁﬁ;&ﬂg&ﬁ :ﬂ.neru: aHOpoBHa

ReicrendACTOUKALS, v dedmruila, «HOC» PART OF «reno». Hanpumep:



Bnane

1S-a 1S-a

FOKA jJ1acToO4dKa [ITHIIA
|
|
|
I -
BIaJgeeT rHes3a10
i | | HATATO 9| part of
. BEeCHa KPBLIbA
KOHEeIl
OCeHb

Pac HINPCHNC CCMaHTIIHCCKO 11 ceTn

Moryr OBITHL U JApyrue OTHOIIEHHd: BIageeT. 1orja ceMaHTHYecKas CETh
pacImupsaeTcsa HepapXmueckn (BEpIINHAa HMEET JAB€ BETBHU). Kpome Toro, MoKHO
PACIINPUTL CETh U APYTUM OTHOIIEHUEM:

IIEpNoa — «BECHa — JICTO.

[lomyuaeTrcsa wmepapxudeckas cTpykrypa noHsarusg FOKO. MoxHo pa30uTh Ha
MoACXeMbl. bosbmoil mpoOmeMoll JJId CEMaHTHUECKUX CETelHl SBILIETCS TO, UTO
pEe3yIIbTAaT BLEIBOJA HE rapaHTUPYET JOCTOBEPHOCTHU, TaK KaK BBIBOJ €CTh IIPOCTO
HacJIeJOBaHIe CBOIICTB BETBIH 1S-a.

JI1ss oToOpaxkeHNs HEepapXUUECKNX OTHOIIEHHN MEXAY OOBLEKTaMU U BREICHI
€IMHOII CEMaHTUKH B CEMaHTHYECKHE CETU OBIIO IIPeJIOKEHO HCIOJIb30BaTh
IpoIeaypHBIe ceTI. CeTh CTPOUTCS Ha OCHOBE Kilacca (IIOHSATH ), BEPIINHEI, JyTH
I IIPOIeAYPEI IIPE/ICTaBIIEHBI KaK OOBEKTHI.

JagaHue 1

HCHDHBB}’H COOTBCTCTBYIOLIINC AY T IIOCTPOUTD CCMAaHTIHUCCKYHO CCTh,
KdCarOIIYHOCAH.

1. reorpadum kakoro-nmmdbo peruoHa. JIyru: rocyJapCTBO, CTpaHa, KOHTHHEHT,
MIIPOTAa.

2. [OUarHOCTUKM TIJIa3HBIX 3aboneBaHmili. Jlyru: kateropum  OoJI€3HEIL,
MaTo(U3NOIOTHYECKOE COCTOSHIE, HAOIFOJEHNS, CUMIITOMBEI.

3. pacmozHaBaHHI XUMHYECKUX CTpyKTyp. Hyru: ¢opmyrna BemecTBa, CBONICTBA
BEII[E€CTBa, 00JIACThL IPUMEHEHN, MEPEI IIPEI0CTOPOKHOCTH.

4. IIPOLCAY PEI ITOIICKAa ITOJIC3HBIX HCKOIIA€EMEIX. )_—[}'THZ HalIMCHOBAHIIC

HCKOIIACMOI'O, PaCIIOJIOKCHIEC MCCTOPOXIACHIIA, Fﬂyﬁl’IHa 3dJICI'aHITA, MCETO/IBI

NOKYMEHT NOANUCAH
ﬂﬂﬁ'mtﬂin KTPOHHOW Hmurm-:;bm

........... IESABBBO52205E7BAS ) 13E

IOWEAT
nell. _Cyﬂﬂﬁﬂﬂtﬂ] Hpﬂﬂ.[ﬂ,[[yphl Jlyru: ropugmdeckoe JINIO, COOBITHE, MEPHI
BO3JEIICTBUS, CIIOCOORI pacClIeJOBaHISL.

TeneH: ¢ 1Y 18 ALAY o 1Y s LA S



6. pacopeneneHus IIPOAYKTOB IO MaraszmHaM. Jlyrd: HCTOYHUK CHaOXKEHIL,
HalIMCHOBAaHIE MPOAYKTa, CIOCOO TPaHCIOPTHUPOBKM, KOHEUHBIM IIYHKT
TPaHCIIOPTUPOBKMU.

7. OIIPCACIICHIA IIPHHAUJICKHOCTH MKIBOTHOI'O K OIIPCACIICHHOMY BIJAY, TIIIY,
CEMEﬁCTE}". I[}’FHZ MCECTO D6HT3,HHH:, CTPOCHIIC, 0CcOOEeHHOCTH IIOBCACHITA, BIL/]
ITITAHITA.

8. KiaccumUKaIIIM IHIIEBBIX MOPOAYKTOB. J[yru: HaIMEHOBaHHE IIPOJYKTa,
COCTABJIAON[ME YaCTH, CIIOCOO MPUTOTOBRICHI, CPOK XpaHEHUS.

0. pacmo3HaBaHH THUIIa KOMIIbIOTepa. JIyrn: cTpaHa M3TOTOBUTENIb, CTaHJapTHAasd
KOH(pUIrypaIsi, o01acTbk IPIMEHEHIL, UCIIOJB3YEMOE IPOrpaMMHOE 00eCIIeUCHIE.

10. uepapxuueckoil cTpykTypel BJI. Jlyru: cmcrema, cocTosHHE, Ha3HaudeHUE,
B3aMMO/JIENICTBIE COCTaBILIFOIIUX.

Hcnoab3oBaHue (ppeiiMOB AJIA NpeaCcTaB/JICHUA 3HAHUI

@peiiMbI - OJNH U3 PacIpOCTPAaHEHHBIX (hOpMAaJIN3MOB MIPEACTABICHNSI 3HAHHII B
OC. ®peliM MOXHO MNpPeACTAaBUTh ceOE KaK CTPYKTYPY, COCTOSIYIO H3 Habopa
queek - cJI0TOB. KaxJblll CIIOT COCTOUT N3 HNMEHU U aCCOIUNPYEMBIX C HUM
3HaUE€HUIl. 3HAaUE€HIs MOTYT IPEACTABIIATE COOOM JJaHHBIE, IIPOLEeAYPEl, CCBIIKU Ha
apyrue QpeiiMpl WM OBITH ITyCTEIMI. TaKo€ IIOCTPOCHHE OKa3hIBACTCA OUCHB
yIOOOHBEIM IS MOJEINPOBAaHUS aHAJIOTHII, OmHcaHUsg oOJacTell ¢ poJoBU0BEIMI
CBSI3sIMU IOHSATUII 1 T.II.

JIro0oii (prﬁM COCTOHUT M3 HCKOTOPLIX COCTABIIAIOIINX, IMNMCHd I COACPIKAHIIC
KOTOPLBIX OIIHNCAHO HIIKC.

1. Uma dpelima. 310 maeHTudUKATOpP, IpHUcBanBaeMblil (peiiMy, dpeilM JOIKEH
IMETb UMS YHUKAJILHOE B JJAHHON (ppeliIMOBOII CHCTEME.

2. Uma crnoTta. OTo HASHTU(UKATOP, IIPHUCBANBAEMBII CIIOTY, CJIOT JOJIKE€H NMETh
VHUKAJILHOE UM BO (ppeiiMe, K KOTOpOMY OH IPHHAICKUT. OOBIYHO M CJIOTa
HE HECET HHKAaKON CMBICJIOBOIl Harpy3KH H SBILIETCS UL HIASHTU(PHKATOPOM
JTAHHOTO CJIOTA.

3. VYkazatenn HacJIeJOBaHHSA. OTH YKazaTeJII KacarOoTCd TOIBKO (QpeilMOBLIX
CUCTEM HepapXHUEeCKOI0 THUIIA, OCHOBaHHBIE Ha OTHOIIEHMSX “aOCTpakKTHOE-
KOHKPETHOE , OHH ITOKa3BIBAIOT, KaKyk0 HHQOPMaIIIO 00 aTpuOyTax CJIOTOB BO
¢peliMe BepXHEro ypOBHS HacCIeAYIOT CIOTHEI ¢ TaKUMU K€ HMeHaMH BO (peiime
HIDKHErO YpOBHSA. THOMYHBIE yKazaTennm HaciaegoBanms Unique (U: -
VHHKaIbHEIN), Same (S: Takoil xke), Range (R: ycranoBnenme rpanuir), Override
(O: ur"HopupoBaTh) U T.II. U IOKazeIBaeT, uTo ¢GpeliM MOXKET HMETh CJIOTHI C
PazHBEIMI 3HAYCHUSMH: S - BCE CJIOTHI JOJIKHBEI IMETh OJNHAKOBEIE 3HAUeHIL, R -
3HaUeHHIE CJIOTOB (peilMa HIDKHErO YPOBHS JOJDKHBI HaXOAHUThLCSA B IIpejenax,

YV KazaHHBEXYSHAUGHMAMII CJIOTOB (ppeiiMa BepxXHEro ypoBH:d, O - IpH OTCYTCTBHU
INEKTPOHHOW NOANWUCEID

Coprna YA AT 3 AL s SO T ppeliMa BepXHEro YpOBHsS CTAaHOBHTCS 3HAUeHUEM
e gno T PPeTiig "HIKEET0 ypoBHI, HO B cJIyuae OIIpeJelIeHNs HOBOTO 3HaueHIT

CJIOTOB (BEEIEMGE HITXKHIIX prEHEﬁ YKAa3bIBAIOTCA B KaHCCTBC 3HAUeHHII CJIOTOBR.
Nencteutenad: ¢ 19.08. 2 no 19.08.2023



4. YkazaHH€ THIIA JaHHBIX. YKa3BIBA€TCS, UTO CIIOT HMMEET YNCJIEHHOE 3HaueHUE,
1100 CIIYKUT yKazaTeleM Japyroro ¢gpeitMa. K Tumam JaHHBEIX OTHOCSTCAL:

FRAME (ykazatems), INTEGER (nemwiii), REAL (zeiictBurensuuiii), BOOL

(oyneB), LISP (mpucoegunennas nporeaypa), TEXT (tekxct), LIST (cnmcok),
TABLE (tabmuna), EXPRESSION (BeIpaxkeHue) u ap.

5. 3HadeHHe CcJoTa. H}"HKT BBOJ/J4d 3HAQUCHIIA CJIOTA. 3HaueHHe CcIJoTa JOJIZKHO
COBIIadaThk C VYEKd3dHHBIM THIIOM JaHHBIX 3TOI'O CJIOT4, KPOMC TOI'O JOJIZKHO
BLBIIIOJIHATECA YCIIOBHC HACJICJOBAHIA.

6. JlemoH. 3neck gaerca ompepneneHne gemoHoB Tuma IF-NEEDED, IF-ADDED,
[F-REMOVED u T.a JleMOHOM Ha3bpIBaeTCsa IIpolleaypa, aBTOMAaTHUECKU
3ally cKaeMas IIpU BBIIIOJIHEHNN HEKOTOPOTO YCIIOBUS. JEMOHEI 3aIly CKarOTCs IIpU

DﬁpaH_IEHHH K COOTBCTCTBYIOIICMY  CJIOTY. KPDME TOI'o, JAE€MOH ABJIACTCAH
Pa3HOBHMJIHOCTBRO HpHCGE,[[HHEHHDﬁ ITIPOLCAYPHEI.

7. IlpucoeauHeHHass 1mpoleaypa. B kadecTBe 3HAUEHHS CJIOTa MOJKHO
HCIIOJIL30BaTh IIporpaMmy IHpoleaypHoro tuma. Korjjla Mbel TOBOPUM, UTO B
MOJIETISIX MpEACTaBIeHHS 3HaHUI (peiiMaMi OOBEeQUHSIOTCSI MPOIEeAYPHEIE W

ACKIIAPAaTHBHBIC 3HAHIM, TO CHHTACM JCMOHLI I1I IIPHCOCAMNHCHHLEIC IIPOICIYPEI
IIpoLHCAYPHBIMI 3HAHITAMIIL.

OCcOoOEHHOCTRIO HEepapXMUECKONl CTPYKTYPHI SABIAETCS TO, YTO HHMOpMAIUS 00
aTpuOytax ¢peliMa Ha BEpPXHEM YPOBHE COBMECTHO HCIIOJIL3YETCSI BCEMU
dpeiiMaMU HIDKHIX YPOBHEM, CBSI3aHHBIX C HIIM.

Hampumep: @peliMoBoe IpecTaRICHIE KOH(EPEHIIN.

Hepapxuuecknue ¢QpeliMOBBIE CTPYKTYPHl OasupyrOTCd Ha OTHOmEHISIX IS — A
MexXOy ¢peliMaMl, OINCHIBAIOIINMU HEKOTOPYHO KoH(pepeHIumo. Bce ¢peiliMul
nonkHBEL cofaepxkaTthk uHdopmaimro o JIATE, MECTE, HA3BAHWKW TEMBEI,
JIOKJIAJJTUMKE. Takum oOpazoMm, Ha caMOM BEpXHEM YPOBHE OIIpeaesieH (peiiM
KOHOEPEHI[MA.

KoudepeHiun pazensaroTcs Ha KOMMepUeCKHe I 0 pa3BUTHIO. OHHI COCTAaBIISIIOT
nouepHue ¢peiiMpl. B HIX MOryT OBITH JoOaBJIeHBI CJIOTHI: 0OBEeM TOPrOBJIM U
OIOJTKET.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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L eDTHO
Bnaper

BUTEne

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 ppeiiMoBOII MOJEIH

JagaHue 2.

Hcnone3ysa ppeliMOBYHO MOJENb NPEACTABICHI 3HAHUII peann3oBaTh CTPYKTYPY
OTHOIIIEHUI, ONNICHIBAIOINE CIISAYIOIINE CUTY Al

1. pKk3aMeH IO AUCIUILINHE 3a CEMECTP Yy IIpeHojJaBaTeiIsd IIPU COCTAaBJIFOIINX:
CEMECT], 3K3aMeH, IIpeIlojaRaTellb, OlIEHKa, CTYJEHT, II0JIy4aTh.

2. BEJIOMOCTL INPH COCTABILIONINX: JUCIUIIINHA, CTYJAEHT, 5K3aMEH, CEMECTp,
[IperoJaBaTellb, OLICHKA.

3. HGH(]I’)EPEHL[HH IO KOMMCPHCCKIIM BOIIPpOCAM IIpH COCTABJIAIOHIIIX. JaTad, MCCTO
IIPOBCACHIIA, TCMd, IICJ/Ib BEICTYIIAROIIIIIC.

4. IIOJIVHCHIIC OINCHKH IIPII COCTAaBJIAROIINIX. IIPCIIOAABATCIIb, CTYICHT, OICHKA,
IIOJIYHATD.

5. HCHOIL30BaAHNA N3OCIIIA  IIPKI  COCTABIIAROIIIIX. OpPI'aHHN34IlIA, pa:apaﬁc}'nca

TCXHOJIOI'MHCCKOI'O PCIICHIIA, HMCCJICJOBAHIIC {{(I)HBHT-IECKDF{I'J Btb(bEKTE’L}}: MCTOIEI
CO3aHITA M3ACTIITA.

6. nndopManoHHasd CTPYKTypa bJ] B MAamIMHOCTPOECHHU MNPU COCTaBILIFOIUX:
¢uzmdeckne >S(OEKTh, TEXHUYECKUE PpeIIeHnsd, H30eNsd, OOBEKT IIOCTaBKU
I3 I€I1E, IpHIOOPEl U CTEHABI, HOPMATURHI.

7. knaccuukamusa OpoAyKTa IPU  COCTABJIAIONIUX: Ha3BaHUE, OOJAaCThb
IIPUMEHEHI, CII0c00 XpaHEHN, CII0CO0 TPaHCIIOPTUPOBKI.

8. ayMUTOPIA (gﬁ)rg&%amie) [Ip1 COCTABILIOIIIX: BMECTHMOCTL, Ha3Hau4€HIIE,
COCTaBJAOH{IE) MECTHITaxo JKJICHIIC.
MKGT & = 1000043

2C00000 IE9ABBBO952205E 7BAS00060000( '
9. KNBOTHLIH MUP [P “coCTaBISIONUX . BIJ, TUII, CpeJa OONTaHmIs, 0COOEHHOCT
IO BEIEHIL.
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IIpakTHueckune padortnbl 3-5

CozgaHue OHTOJIOTHH B CHCTEME PROTEGE. OcuoBsl RDF u OWL

Borpocsl (KoMIrieTeHLIIMH, HABbIKH) JIS1 0CBOCHUS:

3. Onpenenurk OpeIMETHYIO 00IacThb, CO34aTh KJIACCHI, OTHOIICHUS C
ICIIONIb30BaHIEM CHCTEMEI Protege, a Takke Ha IpUMEPE CO3JaHHOM
b3 paccmotpets Mojens RDF, s3eik OWL u cunrakcuc Turtle.

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

S. HM3yuurk BO3MOKHOCTH A2BIKa 3alIpocoB SPARQL

6. Hayuntbcsa aHanmm3upoBaTh CO3JaBaTh IIpaBIia I IIPOBEPKH

nHPOpMAIIUIN O TOBapax ¢ HOMOIILIO I3kIKOB SWRL 1 SQWRL

3agaHuA AJ151 BINOJHEHUA U MeTOAHYECKHE PEROMCHOA LI

B kauecTBe mpumepa OyJleT paccMOTpeHa HH}OpMaIusl O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(doHe') I Ha ee OCHOBAHII COCTABIIEHA IIEPBAsT BEPCIT
b3

Ilepen HauasioM paboThl ¢ cucteMoil Protege [6] HeoOXoAUMO COCTaBUTH
XOTsI OBl HEKOTOPYIO VIIPOIICHHYIO KOHIIENTYalIbHYIO MOJEIL IIPEeIMETHOI
obmactu. M, my1s Toro 4ToOBl MOTOM HE OBLJIO CIIOXKHOCTEN ¢ €e (popMann3aluei,
HEOOXOIIMO ONPEAECIIUNTE KaKUMI CYIIHOCTIMI MOXHO OIIEpHpOBaTh. B JaHHOM
caydae 3To cymHoctu Moaenn RDF [1, 2] m a3mika OWL [4], T.k. MHOrue
CUCTEMBEI U OMONIMOTEKN, B TOM uuncie Protege mojaepkuBaer 3TH CTaHAAPTEL, U
OHI SBJIIFOTCS HalOOoJIee paclpoCTpaHEHHBIMI.

CTOUT cpa3y OTMETHThb, uTo MoJelk RDF gaBagerca abOcTpakTHOH 1
CYIIECTBYET MHOYKECTRBO S3BIKOB C Pa3HBEIMHI CHUHTAKCHCaMH, pealnm3yromux ee [1].
OWL Takxe MOXKET OBITh IIpeoOpazoBaH B HECKOJILKO HOTAIUIl U B JHOOOI U3

JOKYMEHT MNOArnvcaH

HBLIHD#’R@F**L@@“DBGW €THEIE CHHTAKCUCHI OyIayT 0OCyXKJaThbCsd IIO3JHEE U BCe
Ceptudukatr: 2C0000043ESABS EDEETBAED 6000004 3E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Uhittps://www.dns-shop.ru/product/052629b36213330/62-smartfon-samsung-galaxy-s9-256-gb-
Hevctevfisketov §i/eRiTd cret Pdtict)23



IIPUMEpPHI, OIIICAHHBIE HIKE MOTYT UX HE HPUAEPKUIBATLC.

Onrtonorugd B pamkax modenu RDF npeamonaraer omnpeneneHne JmOOBIX
IMOHATUII IIpeAMETHOII 00IacTH B BHAE TPOEK: CYOBEKT — MNpEAUKAT — OOBLEKT.
MHokecTBO Takmx Tpoek oOpazyeT rpad mnoHdatuii. CyObeKThl U OOBEKTHI
INHTEPIPETUPYIOTCSA KaK BEPIINHEI OpUEHTHPOBAHHOTO rpada, a NpeAuKaThl Kak
ero Ayru (M OIPEJENSIOT OTHOINEHNS MeXOY CYIIHOCTSMH). BepHmNHEI MOTYT
OBITH CJIEAYIOMIX TUIIOB: pEeCYypC, IyCcTas BEPIIMHA.

Pecypc onuceiBaeT HEKOTOPOE IOHATHE PEaJIbHOTO MHpa U pa3JeiIsieTcs Ha
CCBIJIOUHBIE PECYPCHl U CKaJsIpHBIE. CCHIIIOYUHBIE PECYpPChHl — 3TO HEKOTOPHIE
[IOHATUSA, KOTOPEIE MOIYT HMETh XapaKTEepHCTUKHN (HaIpHUMEp, CMapT(QOH,
cmapton SMGO65FZPHZER, »kpaH) TakuM IOHATUSIM NOPHCBANBAETCS
rmoOanbpHEIN  yHHKaIbHBEIN ugeHtudgukatop IRI (Internationalized Resource

[dentifier) (mampumep, http://myontololgy.org/goods#phonel). CooTBeTCTBEHHO,

TaKl€ PeCcypchl MOIYT HaXOJUThCS KaK Ha MecTe CyObeKTa, TaKk U Ha MeCTe
00BEKTa B 3aBUCUMOCTH OT IIpeAIKaTa.

CKalgpHBIE PECYPChl YKA3LEIBAIOT HEKOTOPBIE KOHKPETHRIE XapaKTEePUCTHKI
I SBJIIOTCS IIPOCTO 3HAYEHHEM OIIpejleIeHHOro Tuma. COOTBETCTBEHHO, TaKUe
PECYPCHl MOTYT HaXOJHUTCS TONBLKO Ha MecTe€ oObekTa. Ho, mpu aToM 411 HUX
MOKET OIIPeAeIsITbCS TUII U JJI1 CTPOKOBBIX 3HAUCHHIT MOXKET OIIPEEIISIThCS S3BIK.
Hampumep, am1d Hamell IpeaMeTHONI 001acTH TaKUMU CYITHOCTSIMH MOTYT
SBIIThCA: 6.2 (KOHKpEeTHas quaroHajlb skpaHa; float), «Samsung Galaxy S9+-—
(opurnHaiIbHOE Ha3BaHUE, String ), «4epHBIN(@ru (IIBET; string; pycckuii).

Taxxxe HEOOXOANMO OTMETUTL, UYTO «IPEANKaT~ TaKXke€ MOXKET OBITh
«CYOBEKTOM ™ I «0OBEKTOM ™ B paMKax JAPyTUX TPOEK. ITO HEOOXOAUMO YUTOOHI,
HaIIpHIMEp, OIMICATh OTPAaHIYUEHIS JaHHOI'O OTHOIIEHII.

IIycTasg BepmImHa B OCHOBHOM HEOOXOAUMa I «HMUTAIIUSA " N-apHBIX
cBsa3ell. Kak BUAHO I3 KOHIEIIIUN MOJENH, IpeIUKaT MOMKET CBA3LIBAThL TOJILKO 2
pecypea  blQeaTehelaeTcs ¢ NOMOINBIO BBEAEHN IIPOMEXKYTOUHON BEPUINHEI 1

SNEKTPOHHOW NognMcbio
Cepmbpes FETTIOHPIENIEEBIPIFICATACHECROILKO0 OnHapHBIX. [Ipum sToM BepminHa He OyeT

Bnanenéeu: ebayxoea TaTeAHa AnekcaHgpoBHa

IIPpCACTAaBIUTE IIOHATHC PCAJIBHOI'O MIIpa I eil HeT CcMBICJIa Ad4BaThb yHHHaHEHBIﬁ
Nencteutened: ¢ 19.08.2022 no 19.08.2023



rIo0anbHBIN MASHTH(UKATOP, JOCTATOYHO JIOKAIBLHOTO JIJISI COCTABJIEHUS TPOEK.
HMMeHHO U1 TakIX BepIINH U BBeJEH 0OcyxkaaeMblll Tuil. Ilpn 3TomM He Bcerpa
OYEBHUJHO CTOUT JII BBOJAUTH M1 TOM MIM MHOIl CYIIHOCTH INIOOaIBLHOI
naeHTugukatop. Hampumep, KOHKpeTHBHINI cMapTdoH 00IagaeT  psuaoM
XapaKTEPUCTUK MAUCIUIES U OBLJIO PEIIEHO BHIACINTHL AUCIUICH KaK OTAEIBLHYEO
CYIIHOCTh. IIpu 3TOM 1711 Hac OH SIBIISIETCS HEOTHEMIIEMOIT YaCThEO cMapT@oHa, a
IIPON3BOIUTENL CMAapT(POHA MOXKET CTAaBUTH pPazHbIE MOJENN JUCIUIES OT pa3’HBIX
IIPOM3BOAUTENICH NPU YCJIOBHH COXPaHEHUS XapaKTEPUCTHK. Torjga MOXKET OBIThH
I1eJ1ecoo0pa3Ho HCIIOJIL30BAaThL IIYCTYK) BepmuHy. C  Apyroil CTOPOHBI, €CJIH
[IPON3BOJUTENL IIPICBOIII JAHHOMY JHICILICIO ONPEOEIICHHEII KO/, TO MOYXET OBITh
I1eJ1eco000pa3Ho BBIAEINTL €ro Kak pecypc. T.K. OH MOKeT OBITh YCTAHOBJIEH U Ha
Ipyroil cMapTQoH, a Takxke OyJIeT IIpolle peajlN30BLEIBaThb, HAIIPUMEP, 3aIpPOCHI
171 OTIPEEJICHIII CEPBICOB, II€ €CTh B HAIMUUMN JaHHHIN auciuieil. JJi1 npumMepa
ITyCTOM BEPIINHLEI PAacCMOTPUM XapaKTEPUCTUKY «pa3pelieHne " y KOHKPETHOTO

JAHICIUICH:

SM-D-G965FZPHSER pa3zpemenne X
_ X Topu30HTaJbL 2960
_ X Beptukans 1440

JlaHHBIE TPOIKH OIMCHIBAIOT I'pad, N300pakeHHBII Ha pUC. 1.

Pa3felleHHne MODHU30OHTAaNb

SM-D-GO65FZPHSER > » 2960

» 1440

BEDTHMKa/b

Puc. 1 I'pad, onucreiBaronuii pazpenieHue QuCILIes

CTOUT OTMETHTh, YTO JAaHHBIEC MOHATUS TaKKE MOXKHO OBIJIO ONNCATEL C
IICIIONIE30BAHUE 2 CBI3€ll  «paspelleHue rop—, «paspelieHne Bep— u  0Oe3

HpGME}K}"TDT-IHGﬁ BCPIIIITHBI. Yro IIOKA3BIBACT, HTO CO3J4HIIC OHTOJIOI'IIIT OCTACTCAH

Eapna'rgmmm, 3aBHUCAIUM OT KOHKPETHHIX I€JIEN 1 MOPEAIIOUTEHUIT

Ceprvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnaﬂen@ﬂg QTBHHK% AnekcaHgpoBHa

P Kag, mpasuno IRI pecypca cocrour u3 wupentudpukaropa b3 mnm



IIPOCTPAHCTBa HNMCH H H,[[ﬂHTH[bHHaTGpa IIOHATITA B HCM. Hanpnmep,

«http://myontololgy.org/goods#phonel ~, MoxkeT o03Ha4aTb, YTO ONINCEIBAETCS

IO HSTUE «phonel — B b3 TOBapOB C INJIEHTU(HKATOPOM
«http://myontololgy.org/goods#—. UToObl He nNHcaTb KaXAblil pa3 IIOJHBIN
naeHrudukatop b3 mim mOpocTpaHCTBa MMEH, €ro 2aMEHSIOT Ha IIpedUKC.
Hampumep, MOXKHO 3alHCHIBaTL «mo:phonel—, rae moxg «mo:— OyJdeT
nojapazyMeBaTthbes MonHeIN IRI B3,

CrangapT RDF BROAUT HE TONBLKO KOHIIEHIINIO, HO I 3 IIPOCTPaHCTBA MMEH
¢ oomumu noHgaruaMu: rdi, rdfs, xsd [3]. I'me xsd ommceIBa€T THUIIBEI, KOTOpLIE
MOJKHO HCIIOJIB30BaTh B OHTOJIOTMSX Ha ©Oaze RDF (Hampumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paszpemenne mguciuiesd IIo
TOPHM3OHTAIII MOIJIO OBITH ONHCAHO CJIEAYIONMUM 0O0pazoM: X TOpPH30HTAlb
“29607Vxsd:integer. OcHoBHBIe moHATHI u3 rdf, rdis, koTopele OyayT
IICIIONIE30BaThLCA B paMKax JaHHOI paOoThel: rdfs:Resource (momsarue pecypca,
ormucanHoro panee), rdfs:Class (momsitue xknacca), rdf:Property (monsarue
orHOomeHu: ), rdfs:subClassOf (oTHoIIEHIIE, KOTOPOE OIpEAEIIsIeT «CYOBEKT ™ Kak
moakilacc «oOwbekra™), rdis:subPropertyOf (oTHomeHHe, kKoTopoe OIpeaeIseT
«CYOBEKT™ KaK YTOUHEHUE «00BEeKTa ™, ARJISTEOIIErocs OTHOIMeHeM ), rdfs:domain
(OTHOLIEHUE, OIpedelsitoNnlee O0O0IacTb ONpeAeIEHHs JpYyroro OTHOIISHUS),
rdfs:range (oTHOIIEHUE, OIMpeeIIaolee 0ONaCTh 3HAUCHUS JPYTroro OTHOIIEHIS ),
rdf:type (oTHomIEeHHmE, KOTOpO€ OIpeJesieT «CYOBEKT™ Kak SK3EMILLIP
«OOBEeKTa ™).

OWL gBIseTCA CTaHAApTU3UPOBAHHLIM S3BIKOM CO3JaHUA OHTOJOTruil. OH
IIMEET HEeCKOJIbKO BapHaHTOB CHUHTaKCHcCa (B TOM 4YHCJIe (QYHKIIMOHAJILHBEIN), a
TaK)K€ MOXKET OBITh IpeoOpazoBaH B JrOOOII m3 cuHrakcucoB RDFE. T.x. OWL
coBmMecTuM ¢ RDF, To B HameMm ciydae OH OyIeT HMHTEPIPETHUPOBATHCA Kak

HaJcTpollika Hajg RDF, kxoTopasgd yTOUHSET MHOAXOJ K CO3JaHNIO OHTOJIOTHIA,

paﬂlﬂﬂp%MWTH MOACJIIT 1 BBOJHT HOBLIC CYIIHOCTII (HB IIPOCTPAaHCTBA

ANEKTPOHHOW NOAMUCHIO
Cepmd:mei.@[ﬁfﬁﬂ}l@ﬂﬂﬁﬂﬂ%EEDEETBAEGﬂDEGGﬂDDdBE
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

b3, co3maHHble ¢ ucnonb3zoBaHneM OWL 1mpemmnonararor, 4uTo Ha HIX
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[IPON3BOJUTCS BHEIBOJ, KOTOPHIIl IIO3BOJISIET IIPOBEPUTL HENIPOTUBOPEUNBOCTEL b3,
BBIBECTH HOBBLIE OTHOIIIEHUS.

B CcBs31 ¢ 3TUM OIIMCAaHNE OHTOJIOTUN MOHO pa3eiIuTh Ha:
| CymHocT. Bce MoHATHSA, oNUcaHHBIE paHee B pamkax RDF, a Takxke
HEKOTOpEIE HOBEIE 113 OWL;
2 BripaxkeHns. OnncaHne MHOHSATUS depe3 KOMOMHAI[MIO MHOJXKECTBa APy TUX
cyiHocTenl. OJHUM U3 OCHOBHBIX IIPUMEPORB IIPUMEHEHNS ABIIAETCS ONIPEACIICHIE
Kjacca uepe3 BeIpaxkeHne. Hampumep, «Kamepodon— — ato TenedoH, KOTOpPHI
NMEET HE MEHEE 2 OCHOBHBIX KaMEp C paspellleHneM He MeHee 20Meralmnkceseil;
HOBBIII THUII «YUCIO™ — 3TO OOBEAUHEHIE MHOMXKECTB HENBIX YHCEI U YICEN C
IpOOHOI YaCThIO.
3 AxcuoMbl. TOUHO M3BECTHHLIE IIOJIOKEHUS U IIOJIOKEHUSA, KOTOPhIE BCErja
JTOJIKHEI OCTaBaThbC:l NCTUHHBIMI. Hanpuwmep, Ha OTHOIIIEHIE
«moTHOCThl Inkceneli™ MOryT OBITH HAJIOXKE€HBI OrpaHUYEHUS Ha OOIacThb
OIIpEJIEJICHNS — BK3eMIULIp Kiacc «Jlucruein™ m oOJlacTh 3HAUCHHS — «IIEJIOE
yncno—. [Ipu sToM ecinu B Oaze 3HaHHl OyaeT Tpolika «G ImIoTHOCThlIukceneil
5297, TO 3TO MOXKET IIPUBECTU KaK K omuoOke (ecian G TOUHO HE MOJKET SBIIATLCS
AK3EMIULIpOM Kiacca «Jlucmmeil™), Tak U K BEIBOAY HOBOIO OTHOMmMEHMI «G
rdi:type J{ucrneii—.

Kakx yxke Owino ckazaHo Beime, OWL pgobOamisdeT HOBBEIE IIOHATHS WU
aKCHOMBEI. JI71s1 JaHHOH paboThl HEOOXOAUMEI CJICYIOIIUE OHSTI:
| owl:Class. Axanormuno rdfs:Class:
2 owl: Thing. Kmnacc, apnsromuiicsa npeJkoM BceX KIacCOB. AHAJIOTMUEH
Object B HEKOTOPEIX S3bIKaX MPOrpaMMHIPOBaHILT,
3 owl:ObjectProperty. Ilogknacc otHomenuii (rdf:Property), cBsI3bIBaromnx
IBa pecypca ¢ IRI;

4 owl:DataProperty. Ilogknacc orHomenuii (rdf:Property), cBI3BIBaromux pe-

cype ¢ IRL U BHRERFE

3NEKTPOHHOW NOANMCLIO

Ceprucpyar: Eﬂﬂﬁwﬂpﬂ%ﬁ@ﬁj%tww{ﬁwl:tGpDataPmper[y. BepxHee B uepapxuu

Bnaneneu: LlleGayxoea TatenAHa ArffekcaHopoBH

object/data property, sapismonieecs IIpeKoM Bcex object/data property:
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6 owl:FunctionalProperty. Kimacc oTHoOmeHnii, npuMeHIEMBIX K OTHOMY
«CYyOBEKTY ™ TOJILKO OJIMH pa3. T.e. B OHTOJIOINU HE MOJKET CYIIeCTBOBATE JBa TPU-
ImIeTa «X ¢ yl—, «x ¢ y27, rae yl u y2 pasHele cyIHOCTH I «c rdf:type
owl:FunctionalProperty—;
7 owl:disjomntWith. OTHOmEHNE, AeKTapUpPYIOIIEe, UTO SK3EMILISAP CYOLEKTa-
KJlacca HE MOJKET OBITh OJJHOBPEMEHHO 5K3EMILJIIPOM OOBEKTa-KJ1acca. 1.€. B
OHTOJIOTUN HE MOXET CYIIECTBOBATEL JBa Tpuruiera «X rdi:type yl =, «x rdf:type
y2—, rae yl uy2 paszueie knaccel U «y1 owl:disjointWith y2—,
3 CymHOCTH, He0OXO0UMBIE JIJISI COCTABJICHIS BRIpa)K€HNIl. By Iy T OIICHIBATh
npu nogeiaeHun (owl:members,, owl:unionOf u T.1.)

Teneps, korja CyIHOCTH, KOTOPEI€ MOTYT OBITH HCIIOJIb30BaHbl, 0003HAYEHEI,
MOKHO CIUIaHMPOBAaTh 00INee omrcaHue npeaMeTHO obmactu. OHO pa3geeHo Ha
OIIICAHIE KJIACCOB, SK3EMIUIIPOBR II OTHOIIEHI MEXKIY HUMH (PUC. 2) U OIIIICAHIE

caMIX OTHOIIEeHUI (puc. 3).

—» owl:Class SM-G965FZPHSER | » 2018
rof, Bbinycka
g
5 : NpoW3BOANTENA
% Tosa rdf:type i
@ P SM-G965FZPHSER
] .
2| — #rdfs:subClassOf .
@ SM-D-G965FZPHSER
Ly
© CMapToH | P —— TeXHoNorMA
rdf:type S— ArOTORASHUA IKDAHA
Yactb ToBapa uper AMOLED
‘ P P Exynos 9810
— 6.2 pa3geweHne | \ uBERC '
| ’ 3KpaHa - _ KON-BO
_i_ YA NAOTHOCTb dreiaNa Mk -
§ NnUKceneu ‘ 8
8 | | Kamepa 529 PAsPEIANE \ paspewenune yactora pabpre
% | P FONIOPTANG \ BeptMKkant  npoueccopapru
L
Nl df:type 4.9, 1.9]
o NMpoueccop 2960 1440 -
AKKYMyNATop ‘

Puc. 2 (ijEI.FMEHT Ppa(ba, OIINCBIBAIOHICI'O KJIACCEI, SK3CMIIJEAPEI 11 HX OTHOIICHIA B

paMKax OIIMCaHMA cMapT(OHORB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

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

rdfs:range

—p xsd:string

—— 4acTb TEeKCToBOE
rdfs:domain rdfs:range \

__» Tosap — xsd:string unknown
rd-fa:range rdfs:subProgertyOf

E Hacrbm&yﬁ/ paspelweHne
Kog npou3ssoauTens —

2 " rdfs:range

| H1cnosoe 4 TeXHONOrMA U3roTOBNEHMA o Paspewenme ‘
rdfs:range IKpaHa -
__» xsd:double ‘ rdfs:subPropertyOf w‘;dnmain

rdfs:domain Oucnneid

rof BbiNycKa —/
paspelwweHue

AWaroHaNb 3KpaHa b=

rOpUs0oHTaNb

Puc. 3 @parment rpada, onnucLIBarOIIEro CBOMCTBA B paMKaxX ONNUCAHIS

cMapT(OHOB

B paMkax mOpUBEIEHHOrO (parMeHTa KJIAacCOB BBIJECICHEI OUEBUIHEIC
KJIACCHI:
«ToBapy», «CmapTdon». Takke BhIAEIICHBE HEKOTOPHIE OTJENILHEIE COCTARIISTIOIILE
cMapTQoHa KakK IIOAKIAcChl Kiacca «YacTb ToBapa»: «Jlucmeii», «Kamepay,
«IIponeccop», « AKKyMyIITOp». Cro[a BBIJEICHEI TOJILKO CaMEI€ BajXHEIE UaCTH,
KOTOpEIE OONBINE BCEr0 MHTEPECYIOT MOKyMaTeIell I HanmOolee I€HHBI IIpH
oOpaboTke nHpopMalumu o ToBape. OcTalbHbBIE XapaKTEePUCTUKH Oy AyT 3aJaBaThCs
OTHOIIEHUSIMHI MEXJy KOHKPETHBIM CMapT(OHOM H KOHKPETHBIMHI 3HaUeHHISIMI
(Ha nm300pak€HUN B KayeCTBE MNpHMEpa TaKUX OTHONIEHUN MOXHO BUJAETB: «TOJ
BEIITYCKa», «KOJ IPOM3BOAUTEIII»). CTOUT OTMETUThb, YTO HEKOTOPHIE Y3IIbI
(Hanpumep, «|2.9, 1.9|») sagansl B aOCTpakTHOM BUJ€ U UX KOHKPETHOE 3ajlaHIE
OyJeT 3aBHCETb OT MHCHOJIL3YEMOIO CHHTaKCcHca H/IUIM  BO3MOIKHOCTEI
NHCTPYMEHTAILHOI CUCTEMEI.

B %%%E%%D%%%%E:EE:HHDW tbpaFMEHTa CBONICTB HC CACIIAHO Pa3JCJICHIIC Ha

SNEKTPOHHOW NOANMCLIO

cepmnkdb) ectBropertyesnosDatabBroperty Bo m30ekxaHNe M3IUIIHEN KOHKpETHU3aIluu (IIpn

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

pcaJilsalliiil pa3JAC/ICHUC AOCJIACTCA OYHCBIJIHBIM DﬁpEiBGM). B paMKadXx IIPAMEIX
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HaCJISAHUKOB «owl:Property» BBIAEIEHB TUIIEI BO3MOJKHBIX OTHOIICHUIT: «JacThb»
(U151 CBSI3M TOBapa C €ro 4acThIO ), «UHUCIIOBOE/TEKCTOBOE/CBOOOJHOE/pas3pelIeHIIE
(JaHHBIE CBOIICTBa OIPEACIIAIOT TPYIIy CBONMCTB, OOBLEAMHEHHEIX OOIIEel
oOJacTei0 ompedeneHUs. PazjeneHne Ha TEKCTOBOE M CBOOOJHOE CAeNaHO s
VIPOIEHNSI JalbHeimenl o0padoTku. Ilol TEKCTOBEIMI ITOAPazyMEBAKOTCS
KOHKPETHBIE 3HAUEHUS, KOTOPBEIE IIOTOM MOTYT OBITH IIpeoOpaz0BaHLl B
epeunucsieMelll TUII. B pamMkax CBOOOJHEIX K€ OIIMCAHUSI MOTYT COJIEPIKATh
HECKOJIbKO XapaKTEPUCTUK, OJHY XapaKTEpUCTHKY, 3alllCaHHYIO pa3HLIM 00pa3om
n T.J.), «unknown» (Irpynmna XapakKTepHCTHK, J0OaBJIIEMBIX aBTOMAaTHYECKU B
mporecce cbopa wuHGOpManuM, I KOTOPEIX HEBO3MOXKHO OMIPEACIIUTH
IPUHAAJICKHOCTh K paHee OIMCAaHHLIM I'PYyIIIIaM).

HeoOxoanmMo moHMMATh, UTO B paMKax pHC. 2, PUC. 3 MPUBEAEHBLI TOJILKO
¢parmeHTHl Tpada ana yopomeHud. OcTaBmuecsa (QparMEHTHl OIINCBIBAOTCS
AHAJIOTUYHO U He 00JIa1ar0T JOIIOIHUTEILHEIMI 0COOSHHOCTSIMI.

T.x. omcaHne AOJIKHO IIOApPa3yMeEBaTh BO3MOKHOCTE cOOpa MHQpOPMAIIU
C HCIIOJBL30BAaHUEM IIPOTPaMMHEIX CPEJICTB, HEOOXOJNMMO OOTOBOPUTH KaK IIpH
ATOM OyeT NPONCXOAUTE J0OaBIE€HNIE HOBBIX CYIIHOCTEIL:

1. ITonyuuTe ¢ J€TaJlbHONM CTpaHUIEI TOBapa CIIHNCOK XapaKTEepUCTUK B BHJE
«Ha3BaHUE
— TEKCT» U APYTHX HEOOXOAUMEBIX OTAEJIBLHBIX IOJIEN (CCBIJIKA, KOJI TOBapa,
KaTEeropus 1 T. 1. ).
2 IIpoumzBecTnn moHMCK MOJKJIacca Kiacca «ToBap», COOTBETCTBYROIIETO
KaTEerOpHH paccMaTpUBaeMOro Torapa. ECiu He HallieH, TO CO3/aTh,
3 CozJlaTh SK3eMIUIIp IOJYUEHHOro B IIL2 Kjacca (JiokajibHas 4dacTh I[RI
dpopmupyercsa kak «Koxa npomsBoauternss» mian kak «Kopg ToBapa» Ipu ero
OTCYTCTBUU )
4 J11a kax 101 XxapakKTEepUCTUKN
4.1 LIRQBREPIEIRcQTHOCUTCS T, XapaKTEPUCTUKA K OIIMCAHUSI KaKOro-TO H3

3NEKTPOHHOW MOAMNUCHIO
CepTHgpukar: ECDDWE@?@WW@@T&@@@%@%CTB TOBapan». HD,[[HHEICCLI KJj1acca «YacTtb TOBapd», a

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

TAaKXC OTHOIICHIIA, CBA3dHHBIC C HIIMH 3a/IdHBI 3daPpdHCC 11 HC MN3MCHAKITCAH B
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nporiecce cbopa nHpopManum. JJIsd KaxkIJoro M3 TaKHX KJIAaCCOB 3aJarOTCS

CIUICKHU IIOJIell U IIpaBWIa X IpeoOpazoBaHud. KoHKpeTHBIE pealmzaijuu

9TOI1 YacTU He OyIyT paccMaTPHBATLCA.

4.2. Ecnm OTHOCHUTCS, TO MHOJYUYUTh 3K3EMIUIIp (4 HpU OTCYTCTBUHU CO3JATh)
COOTBETCTRYIOMEH YacTH (popMupoBaHmsa jJokanpHON yacTu IRI g1 Taknx
YacTell TakKXe€ IIPOMNHCaHO B IpaBmwiaax u3 m. 4.1.). JIJId9 IIOIy4EeHHOTO
SK3EMIUIAPA 3aJl1aTh OTHOINEHNE, CBA3LIBAIOIIETO €ro C paccMaTpUBaEMON
XapaKTEPUCTUKOIL.

4.3 Ecnu He OTHOCUTCH, TO HATU OTHOIIEHUE 10 UMEHHN XapaKTEPUCTHUKHU (IIpU
OTCYTCTBUU CO3JaTh OTHOINEHUE C TaKUM MMEHEM KakK JOUEPHEE CBOICTBO
JULI CBOICTBa «unknown» NI TUIIN3HUPOBAHHOIO CBOiicTBa). CB3aTh
SK3EMIUIAP TOBapa C pacCMATPUBAEMBIM 3HAUEHUEM XapaKTEPUCTUKU
IIOJIYUEHHBEIM OTHOIIIEHUEM.
31echk MPOSIBISIETCS T'MOKOCTH OHTOJIOTHMYECKOTO IIoJXoJa. B oTmndum or

PENALMOHHON MOJIENIN, B JIIFOOOH MOMEHT JIETKO MOTYT OBITHL JJOOAaBIIEHBI HOBEHIE
OTHOIIIEHNS, IIPOM3BEJECH IIEPEHOC NX B JIPYTYIO TPYIIIY, IIPON3BEICHO 3aJaHIE UM
HOBLIX OrpaHHUYEHMIl. Takke padboTa ¢ omMMCcaHHEM IpegMeTHOIl 00JacTU B I[€JIOM
BEIETCS B TEpMHHAX OOBEKTHOII MM JFOOOII HMHTEpecyromell Hac moaenmu. [Ipn
ATOM M3MEHEHUS, KaK IIPaBUIIO, HE BEAYT K JOJITOMY OXHAAHUSA (T.K. Jalle BCEro
JIOCTATOYHO M3MEHEHUS HECKOJILKIX TPOEK ).

[lonyuup oOmee HedoOpMalIbHOE ONMCAHNE MOJCIH, MOXKHO IIPHUCTYIIAThL K
ee (popManm3alnun 1 peanmaiun b3 ¢ NCIonk30BaHNEM KOHKPETHOIO CHUHTAaKCHCa
I/IUTI  UHCTPYMEHTApHd. OTH MPOIECCHl OyAyT JeJaThbCd IIapaluiellbHO C
IICIIOJIb30BaHIEM CUCTEMEI Protege.

IleproHauanmbHO  IIOCIIE  3aIlycka CHCTEMBI  HEOoOXOAUMO  3aJaTh
IJICHTU(HKATOp OHTOJIOTHH Ha BKIajgke «Active ontology» B mone «Ontology
IRI» (puc. 30). JlamHBII UAeHTU(MUKATOP TaKiKe OIpeaeiieT U O0a30BBIN
IPEePUKC,ovenT radbfican  A300paXeHHOI OHTOJIOTUN IRI Oyer

SNEKTPOHHOW Noanuvceo
GEﬁmd}%httgﬂqf?%ﬁ?éﬂﬁﬁ@?gﬁ%ﬂ%@wwS}}:, a 0az0BBIN ODpedUKC I BCEX CO3/IaBacMBIX

Bnaneneu: ebayxoBa TaTteAHa AnékcaHgpoBHa

cymuocTell «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 Bxknagka «Active ontology» B cucteme Protége (a — maHens B BKJIaJJ0K C

aKTHUBHOII BKkagkoil «Active ontology»; 6 — ngeHTupuKaTOp OHTOIOTUN )

goods (http://myontologies.com/goods) : [£\DA\educate\nocobua\OntologyProtege\resourc...

Film Edit View Reasoner Tools Refactor Window Halp

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

d .
Active ontology Entities Individuals by class DL Query

[Individuals - = @ ow:Thing — http:/fwww.w3.0rg/2002/07/owi#Thing
.Annninﬂun Fﬂ'ﬂpﬂlﬁﬂﬁ | Dﬂtﬂt}‘pﬂs Annotations UEIHE
Data propgrties .
Classes Eb]ﬂl:t pr_nperties Annotations
Ciar » hierarchy: owl Thing AL
e Asserted ~

- fsTem B

Add subclass... Ctri-E ‘
[F = 5
Add subclasses...

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

Copy IRI

Copy OBO Id

Copy display name
Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C T R TR
Show IR in Web browser )
Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D

Remove disjoint classes axioms for subclasses...
‘MEHTOR:

Puc. 5 Bxnagka «Entities» B cucteme Protege (a — maHens B BKJIaJ0K ¢ aKTUBHOU
BKJIAJIKOIT «Enitites»: O — maHelb BIIOKEHHBIX BKJIAJ0K BEKJIIagKN «Entities» ¢
akKTUBHOMN BkJaakoll «Classes»; B — cynepknacc owl: Thing; r, 1 — kHOIIKI

,[[DﬁHBHEHHH HNCPAPXHH HG,[[KHHCCOB/HD,[[I{HHCCH JJI BEIJICIICHHOI'O I{HHCCH)

OOKYMEHT NnoanncAH
SNEKTPOHHOW NOANKCLIO

Ceptudpmkar:  2C00QN043EIABBBIS2205E7BAS00060000043E
Bnageney:  Le %bﬂﬂaﬁg@ggmmﬂ CO34aTh HCPAPXHHKO KJI4CCOB. HJIH ITOI'O HﬂﬂﬁXD,[[HMG

BBLICIINTE KJIACC IIOAKJ/IACCaMI1I KOTOPOI'O 6}’,[[yT BCPXHIIC KJI4CCEI HaInen
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nepapxunu (B Hamem ciaydae owl:Thing, pmc. 5B). Ilocne »TOro BBI3LIBATH
KOHTEKCTHOE MeHIO (IpaBoil KHOIKOW MbImn — IIKM) u BeIOpaTh myHKT «Add
subclasses» (puc. 5r). Knaccel Takxke MOTYT JOOARISITLCS IO OJHOMY (pHC. S51).
IIpm Haxatnnm Ha KHOIKy «Add subclasses...» IosBIEIeTCS OKHO
noOaBIeHII HepapXun mogkiaccoB (puc. 6). Kaxmasg BBeACHHasA CTpOKa B JaHHOM
OKHE CO3/aeT OTHAEJIbHBIN Kiacc (IyTeM MJO0OaBIE€HHUSI B OHTOJIOTUIO TPOEK «X
rdf:type owl:Class . x rdfs:subClassOf y»). I'me x — IRI co3maBaemoro kJjacca,
sagaBaeMblil kak «{IRI oHTOmorum}#4{odOpaboTanHoe mmsa Kinaccap» (B paMkKax
00pabOTKN NMEHU Kjacca, IMPOUCXOQUT, HalpuUMep, 3aMeHa Ipoldena Ha « »).y —
IRI poaurenbckoro kiacca, KOTOpHINI zamaeTcsad kak owl:Thing g1 Kiaccos,
3aJaHHBIX Oez orcTyma M kak IRI Ommikaiimero BepXHEro kjaacca ¢ MEHbLIINM
OTCTYIOM JUUI OCTaJIbHEIX (OTCTYIIHI 3aJaeTcs Kak « Tab»).
IIocne Haxkatna Ha «Continue» MOABIIETCSA OKHO, IIpeAjIararoliee coz3JaThb A
BCeX CO3JlaBaeMbIX KJIIACCOB OJHOI0 ypoBHA oTHommeHNd «owl:disjointWith». J{s

STON 3aJ1a4l COI'JIallTaCMCA.

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}

CepTudmkar:  2C00000 3E9ABBBY52205E7BA500060000( 3E
Bnanesel RHG 6. @I{HB GE}E,E[EIHHH nepapxXun IIoAKJIaccoB B cucTeMe Protege
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IIoxa B3 gBnsgeTcsa J0CTAaTOUHO HPOCTOI, pacCMOTPUM €€ Ipaduueckoe
npefcTaBiieHne U oauH u3 cuHrakcucoB OWL/RDF. Jlnga BeIBoja
rpaIecKoro npejcTaBiIeHI HEOOX0JUMO aKTUBUPOBAThL BKIIaAKy « Window
-> Tabs -> OntoGrat» u nepeiitm Ha Hee (puc. 7). 3Aeck OyIyT BIIHEI
KJIaCcCHI, OSK3eMIULIpEI H object property. PaccMoTpeHme TEKCTOBOTIO
[IPEJCTABJIEHNUS  I[IO3BOJIUT HAaM  VBHUJAETL KakKlUe HNMEHHO  TPOUKU
MHCTPYMEHTAJIbHASA CHCTEMA CO3jiajla Ha JaHHBII MOMEHT W JIydllle IIOHATH
Kak OHa paboTaeT (B HEKOTOPHIX CIIydasxX IIOBEJCHIE CHUCTEMBI MOYKET OBIThH
HaCTPOEHO, 3/eCh pacCMaTpHUBAETCS IIOBEJEHIE II0 YMOJYaHHIO). J[J1 3TOro
HeoOXoAuMo coxpaHUTh oHTojormo (File -> Save As). IIpu coxXpaHeHUN Ha

JTAaHHOM 3Talle HeoOX0oAUMO BEIOpaThk cUHTAKCHC « Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted -

SLEy  Jcontains -

T - . s -
owl:Thing hi=d B &AL LIS ASR/ ETFT @B HE bt
PaspeweHne
" Tﬂﬂap | owl:Thing |
>
¥ Tosap J ) l Paspewseme ] ¥ YacTe_Tomapa
0 Kawepa J . | 1 ARKYMyNATOR | | Npoueccop ! ¥ Cwapripos Aucnnen

Puc. 7 Bxnagka «OntoGrat» B cucteme Protege

OTKpBIB IOJIYUHBINIUIICS (pallll MOXKHO YBUJETh HPUBEJEHHBIN Jajiee
TEKCT (IIpUBEISHLI (PparMeHTHl C KOMMEHTApISIMH, OOBICHSIIOMIMI

CHUHTAKCHUC 1 OONIYIO CTPYKTYpPy OHTONOTMU. KOoMMEHTapHn HaUHHAIOTCH C
#).

#OQOUGAHNE HAHIHACTCS ¢ OOBABICHNA NIPpe(UKCOB

SNEKTPOHHOW NOANWUCHIO

Cepmdbnear 2COROTPERETEHIE OBEro” mpedukca Bcex co3gaBaeMBIX CYIIHOCTeH (ganee

Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

MOXXHO BMCCTO HECI'O IIHMCATDB <« .»

A . A A0 0T . 40 A0 NN
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@prefix : <http://myontologies.com/goods#> .
#Onpepenenne npedukcor owl, rdf, xml, xsd, rdfs
# «.» SIBJIIETCS CUMBOJIOM Pa3JelIUTEIIEM TPOEeK

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

#nanee IRI Hamell OHTOJIOTUH OIIPEAEIIAETCs KaK 3K3eMILIIp OHTOJIOTUN
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cieayeT oIucaHle CO3JaHHBIX KIIaCCOB

#«,» SBIIETCS CIEIUAIbHBIM pa3IejIUTeIeM TPOeK U IIOCIIE HEero MAeT

IBOIIKa «IIpequKaT — 00BEKT», a «KCYOBEKT» OEpeTcs 13 NpeAdbl Iy el TPOUKH
:Axxymyirsarop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. 5T0 »KBUBaJIeHTHO zamucu <CAKkymysarop rdf:type owl:Class
:Axxymyrarop rdfs:subClassOf :HacTts_ToBapay

#Jlna mopgkimaccoB owl:Thing otHomenme rdis:subClassOf moxkeT OBITBH
OIIYIICHO IIpU I'eHepauu ¢aiina

:Paspemenne rdf:type owl:Class .

#I[ELHEE OIINCBEIBAKOTCA D6H_[HE aKCHOMEL. B Hamiem CJIYHAaC 5TO HCCKOJILKO

yCJIOBMII Ha TPYHIILI KJIACCOB OJHOTO YPORBHS, UTO HHUKAKHE CYN[HOCTH HE MOTYT
OBITH DK3EeMIUIIpaMU OJHOBPEMEHHO HECKOILKIX KJIACCOB I3 I'PYIIIILL

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkymynsarop :Jucmneil :Kamepa :IIporeccop )] .

IIpeoOpazyeM MOCJIEIHIOIO 3allliCk B BHJ TPOeK JJIsI €€ IOHUMAaHII,
VUHTBIBas YTO: «[|» — MO3BONsIET 3ajaBaTh IIyCThIE Y3JbI, «()» — II03BOJISIET

3aJaBaTh CIMUCKHN (I 3agaHus cIckoB B RDF ecTh crnenmanbHEIN Knace rdf:List

n otHomeHns rdf:first, rdf:rest):

xpdfbvpe ek AllDisjointClasses .

3NEKTPOHHOW MOAMMCHIO
Ceprucpmar: - 2C0008040F 3 PORRRPPHBIEN§000§p000043E

Bnaneneu: LI_Ieﬁa_y xoea TaTteAHa AnekcaHgpoBHa

_yrdf:type rdf:List . _y rdf:first : Axxkymymnsarop . _y rdfirest _e.
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_erdf:type rdf:List . _e rdf:first : [{ucreii . _y rdf:rest _1.

_Irdf:type rdf:List . _1 rdf:first :-Kamepa . _y rdf:rest _k .

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

OTO Takxke MOXKeT OBITh 3ammcaHo B (DYHKIMOHAIBLHO  CTHIIE:

DisjointClasses(
Axxymynarop Jucnnein :Kamepa :IIporeccop )
IloHUMaHNe CcTaHJapTOB H CHHTakcuca oOnerdaer JalbHEHIIyIO paboTy c
OHTOJIOTHEN (B 0COOEHHOCTH paboTy ¢ 3ampocaMH U peJaKTHPOBaHNE OHTOJIOTUH
13 OporpaMMHoro koja). Kpome toro, cucrtema Protege peamusyeT Ha ypOBHE
nHTep Qeiica He Bce omnepanun (B YaCTHOCTU, HET BO3MOJXKHOCTHU SBHOTO CO3JIaHILI
IIyCTLIX Y3JIOB, HO IPU 3TOM CHCT€Ma B COCTOSHHUU HUX IOHSITH B OOJBLIINHCTBE
ciay4daeB). Takxke CTOUT OTMETUTh, YTO MHOTHUE OIIMCAHN TaK WINM NHade IPHAeTCs
IIIICAaTh CAMOCTOSITEJIbHO B COOTBETCTBUU C ONpEACIICHHRIM cuHTakcucoM (defined
classes, cIOHBIE OrpaHMYEHMUS Ha IIONIS U T.J. PEaln3yIOTCd B CHCTEME C
ncroiab3oBanneM Manchester Syntax [7]).

Jlanee meoOxoaumo 3agaTh Object Properties. OHI 3a/arOTCs aHAJIOTHUHO

nepapxunu KiaccoB Ha Bkiagke «Object Propertiesy». (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
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Puc. 8 Jlobarnenue Object Properties (a — akTuBHasg BkiIajka Object Properties, 06—

KHOIIKa JJOOABJIEHUS UepapXUH OTHOIIIEHHIN)

Ha manaoM 5Tamne HeoOXOAMMO 3a/1aTh CBOMCTRA «4acThb» U «pa3pelieHue». Jlanee
OIIUIIIEM STH CBOIMCTBa IoApoOHEEe, a MMEHHO 3aJaguM O0JIaCTh OIpelelIeHUS U
00JIaCTh 3HAUYEHI.

JI71s1 cBOICTRA «4acTh» 00IacTh ompeaeneHud « ToBap», 00acTh 3HAUCHU
«YacTe TORapa». Jlnmd Toro, 4YTOORI 3aJaTh ATy HHQPOPMAINIO, HEOOXOJUMO
BEIOpaTh CBOICTBO (puc. 9a), HalTHm pazaen «Domains» B HOIBUBIIEMCS
OIMHCaHNU 1 J0OaBUTh HOBYIO 3amHCh (puc. 90), BEIOpaB COOTBETCTBYIOIIUIL

KJIacc CymIIHocTell (puc. 9r).

File Edit View Reasonsr 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 { :iaapemeuue
Data properties 1L o rre—
Classes  Object properties
Chject properly hierarchy. 4acTb 7 = = &=
= e B Asserted -
v-=owl:.topObjectProperty

- 5

= paipelleHue

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 uHbopmamunm o Object Property B cumcteme Protege (a —
BEIJEIIEHHOE CBOICTBO «4YacTb», O — KHOIIKa J00aBiIeHHS HOBOIl oOJacTu
OIIpEJIEIICHUSI, B — KHONKAa pPEJaKTUPOBAaHUI CYIIECTBYIOmEH  oOjactu

AOKYMEHT MNOANMCAH
GHpﬁﬂﬂ%Hﬁquﬂ TONAKTHBHAA BKJIaJKa HEPAPXHH KJIdCCOB IIPH 34/dHIHN oOrtactn

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: ch-ﬁéy:maa TaTkaHa AnekeaHapoBH:

OIIPCACIICHIIA CBOMCTBA
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IIpu 5TOM BO3MOXKEH HE TOJBLKO BBIOOpP M3 CYIIECTBYIOIIUX KJIACCOB, HO H
3aJaHle uepe3 BhIpakeHHsI Ha BiIagkax «Class expression editor», «Object
restriction creator» (OHH SBJISIEFOTCI OJHHUM M3 NOPUMEPOB, TIJ€ IIPHAETCS
ncIonb30BaTh Manchester Syntax, a He mpocTo rpaduueckuii nurepdeiic).

IIo amanorumm coszgarorca Data Properties. IlonHBIII CHHCOK CBOIICTB,
co3JaBaeMbIX B JaHHOIl B3, mpureaeH Humxke (IIpu co3gaHUN HeoOXOAUMO
3aMEHHTL «.» Ha II€PEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJ MPOM3BOJUTEIS, LIBET 3asBJICHHBIII MNPOM3BOLUTEIIEM, CEThb 2g;
ceTb 3g, dacToTa lte; gopmaT sim KapThl, TEXHOJIOTHUSI H3COTORIEHUS 3KpaHa,
MaTepuajl KOpIIyca, 3aI[uTa KOopIlyca, 3all[iTa »5KpaHa, CTeNeHb 3alllUThI,
OIlEpallllOHHAs CHICTEMa, I[IPOM3BOAUTENEL IIpoIleccopa, MOJEIbL MpoIeccopa,
KOH(pUrypamusa npoieccopa; rpapuuyecknil yCKOPHUTEIb, TUII BCIBIIMIKI OCHOBHOII
KaMepBhI

YIICJIOBOE

roJl BBIIYCKa, YICJIO SIM KapT, JMaroHaab SKpaHa, pas3pelieHue
TOPH3OHTAlIL, pa3pelI€eHUEe BEPTHUKAlb, pa3pelieHne KaAp/CeK, IUIOTHOCTH
MIKCEIeH; KOJMYECTBO IIBETOB »SKpaHa MJIH, KOJIMUECTBO sAep, YacToTa
IIpoljeccopa ITIl, 00beM OINEpaTHUBHOII NaMsATU IO, 00beM BCTPOEHHOI IMaMsITU I0;
MaKCHMAaJIbHEII 00BbeM KapThl IIaMSITH IO, KOJIMYECTBO OCHOBHEIX KaMep,
KOJIIMYECTBO Meralukceneil OCHOBHONM KaMephl, alepTypa OCHOBHOII KaMephl,
KOJIIMUECTBO METalnKceleil (PpOoHTaIbLHOII KaMephl, KOJIMUECTBO (DPpOHTAIBLHEIX
KaMep, EMKOCThb aKKyMyJIsiTopa MA*4; BpeMms paboThI B pEKIME pa3roBopa;, BpeMsl
pabOTHI B peKHME OKIJIaHI, IINPUHA, BEICOTA, TOJIIINHA, BEC

JIOTITYECKOE

aBTO(OKYCHUPOBKa OCHOBHOIl KaMEphl, OINTHYECKas CTaOMIN3aliisg

OCHOBHOR, MaMEPRlicay HalIIUlIe — BCIILIIKY  (PPOHTAILHONM KaMephl, HaJule
3NEKTPOHHOW NOONWUCEIO

cepmq@ﬁmﬁgﬁ@)g@j OIS P IRRIA060000043E
e03YX0Ed

Bnapeneuy; aThbAHA .l':"..I'IE!HEEH,.'J,pDEHE

CBODOJHOE
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KOH(pUrypanus Opoleccopa, JaTUHKH, OCOOEHHOCTH OCHOBHOM
KaMephbl, KOMIUIEKTAIII, OMoMETpHUUecKas 3aliuTa;, 0CoOOeHHOCTI
J1s1 HIX Tak:kKe€ HeoOXOUMO 3aJ]aTh 00IaCTh OIIpeAeICHN 1 00/IacTh 3HAUCHII.
CTOHUT OTMETUTh, UTO JJISI BEpXHUX CBOMCTB B HepapXUu OyJeT 3a/1aBaThCs TOJILKO
00JIaCTh 3HAUCHH, T.K. TaKUE€ OTHOIICHUS KaK «UHICJIOBOE» MOIYT CBS3BIBATH
000 «CYOBEKT», HO TOIBKO ¢ unciaoM. OKHO 3afaHue 00JacTH 3HAUE€HUS A
data properties oTiamyaeTcs OT aHaJOrMYHOIro A object property (puc.10). Jlms
CBOIICTB «UHCJIOBOE», «CBOOOJHOE», «TEKCTOBOE», <«JIOTMYECKOE» OOJIaCTh
3HA4YeHNS 3aJlaeTcs C HCIIOJIb3oBaHmeM BkiIagkn «Built in datatypes», Ha xoTopoil

BEIOHparoTcsa THIIEI «xXsd: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 3HaueHnd i1 data property B cucteme Protege

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANWUCHIO v

conmmimear 2@ 1o HEKOTOPBIX 0500 GBQIICTB  HEOOXOAMMO  3aJjaTh  JOIIOJIHUTEJILHEIE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OI'PAaHHNHCHITA. J_IHH ITOI'0 HCIIOJIB3YCTCA BKJIdJKa «Data rangc EXpI'ESSiOID} 1
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Manchester Syntax. Pasbepem HekoTOopble M3 CBOHCTB. PopMaThl CHM KapT
cTaggapTm3upoBansl: IlomHopazmepuwie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennnie (E-SIM). IloroMy MOXHO 3aJaThb

JIOTIOJTHUTEILHOE OTpaHMYEHIE Ha CBOIICTBO «(opMaT sim kapTe» (puc. 11).

dbopmar_sim_xapTel

Data range expression
Buut in datatypes

{"1 F.!:Il', II'2FF" I!HFFII I‘I4FF" IIE SI M"}

OK Cancel

Puc. 11 3agaHue AOIMONHUTEILHBIX OTPaHMYEHNITI Ha CBOMCTBO « hopMaT Sim
KapTHI
PaccMoTpuM, UTO IIpH 3TOM CO3JaeTcs B (aiijle OHTOJIOTHH:
:popmat_sim_kapTsl rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcToBoE€ ;
rdfs:range | rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") | .

Kax BumaHO, 411 oImicaHHd OOJIaCTH 3HAYCHUII CO3JAaeTCs IIyCTOI y3ell,
KOTOPHLIII 4BJIIETCSI TUIIOM JaHHBIX (3k3eMInisipoM rdis:Datatype) um  ero
AK3EMIULIpEl MOTYT IPHHMMATh 3HAUE€HHS «N3 3aJaHHOTO CIHCKa (3a CcYeT
IICIIONIE30BaHUS OTHommeHnd owl:oneOf). Ilpu mcmosbp30BaHMN OrpaHUYCHUII Ha
data property mycrtoii yzen rdis:Datatype cosgaerca Bcerga, JgajbHeNIINe
KOHCTPYKIIMU 3aBHCSAT OT BBEJACHHOIO pazpadoTUunkoM. PaccMOTpUM BO3MOJKHEIE
KOHCTPYKIIH JIJI 3TOTO MOJII HOAPOoOHEE:
| {} —3amaeT cmucok 3HaueHUIl, B paMKaX KOTOPBLIX MOTYT OBITh TOJILKO CKa-
JISIpHBIE 3HadyeHUs (BO3MOXKHO HCIIONIB30BaTh 3aJjaHIE THIIA JaHHEIX depes «V'» U

OOKYMEHT NMoanncAH

Tern S3BIKOBUEPEF (@)

Ceprudukatr: 2C0000043ESABBBSS2205E7 EHJDDQLDDDDD JE

B el llleb AnNek
- ’”2 JIE66061H Tt AaHHEIX (xsd:integer, xsd:string u T.1.)
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3 JIroboe cxangpHoe 3HaUeHe

4 [] — orpanmueHme Ha 3HadyeHHUEe, KOTOpPLIE HAYT IOCJE THIA 3HAYCHI.
Hanpumep, xsd:interger[> 0] COOTBETCTBYET LIEJIBLIM CTPOTO MOJIOKUTEIILHBIM YIIC -
naM. OrpaHHYeHHsS IIPOINCEIBAIOTCS B HEOTPAaHUYEHHOM KOJIMUECTBE UEpe:
RaIITyr0, Hampumep: xsd:integer|> 0 ., < 100]. OrpaHuueHns, KOTOPBLIE MOTYT
IIOHAJOOUTLC B paboTax: BCE€ 3HAKU cpaBHeHU: (>, <, >=, <=), IpoBepKa CTPOKU
10 perysipHoMy BbeIpaxkeHmo (xsd:string|pattern “[0-9]{4}”]. Heobxoaumo
OTMETUTh, YTO PErYIIpPHOE BBIPAKEHNUE B TaKOM BHAE IPOBEPSIET COOTBETCTBUE
BCEIl CTPOKU, a HE HINEeT NOJOOHEIE BXOXKAEHHI. T1.e. aHaJJOTMYHO BBIPAKEHUIIO
«"0-9]44}$» B OOBIUHOII CUTYaIIUN ).

R Jlormueckue onepatopsl: or, and. Hannpumep, «xsd:integer or xsd:double».

PaccMOTpuUM CBOICTBO «TroJi BEIIIycka». OH [JOMXKE€H OBITH IE€NBIM
YeTBIpEeX3HAaYHBIM YHICJIIOM He MeHbImmuM 1973 unm nensiM He Oollee Yem
JIBy3HAUHBIM UYHCIIOM (B clydae, €CJII Y4YUTEIBA€M BO3MOKHOCTL BHECEHII
cokpameHHoll 3amucu «20», «21», a He pgenaeM IpeoOpa3zoBaHUE 3apaHee).
[lonp3ysCch HOBBIMH BO3MOXKHOCTSIMH, H3MEHHM OOIacTh 3HAdYe€HUI CBOIICTBA
«ancjaoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lamee 3amagum
CBOIICTBY «I'OJ BEIIIyCKa» orpaHmueHmne «xsd:integer|>1973] or xsd:integer[>=0 ,
<= 99]|». Takxe paccMOTpHUM, Kak 5TO BHEIpaxkeHUe IpeoOpazyerca B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roj_Beinycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :qucmnogroe ;

rdfs:range | rdf:type rdifs:Datatype ;

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

owl:withRestrictions ( [ xsd:minInclusive 0 ] [ xsd:maxInclusive 99 ])

distypesdis:Datatype ; owl:onDatatype xsd:integer ;

ANEKTPOHHOW NOONMCHLIO
Ceprucpurar: - 2c0000043 53R ERIR @sPPretons ( | xsd:minExclusive 1973]) 1) ] .

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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IIpuBemeHHOE BHIpa)K€HNE HECKONILKO cioxkHee Manchester Syntax, HoO
[IO3BOJISET IIOJIYUUTH IIOHIMaHHE KakK padoTaroT BhIpaxkeHHsS B TepmMuHax RDF u
KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBarOTCHL.

CozmaroTcsl 2 MOycTBIX y3ja ¢ oTHomeHumaMu Xsd:minlnclusive O,
xsd:maxInclusive 99, xoroprie oOvegumgatorcsi B RDF comcok (rdi:List depes
cokpamnieHHoe omucanme «()»). Jlamee co3gaeTcsd HOBEIM IIyCTOH y3el — THII
JaHHBIX, OCHOBaHHEIII Ha Xsd:integer (owl:onDatatype), xoToprie coequHSIETCS
oTHomeHueM owl:withRestrictions ¢ co3gaHHBIM paHee CHHCKOM. IIOIMHOCTBIO
aHAJIOTUYHO CO3JaeTCsd eIe OJMH THUII JaHHBIX, OCHOBaHHBIII Ha Integer, HO C
IPYTUMU OoTpaHUYeHIIMH. 1locne aToro cozgaeTcs e€le O4UH HOBHII THII JaHHBIX,
KOTOpPEIE OIpeaessieTcd kKak oObeauHeHne (owl:unionOf) cozgaHHBIX paHee. U
IIMEHHO OH SBIIIETCS 00JacTbIO ONpEAesIeHHd Halmero cpBoiicTBa. IIpu sTom mo
dakTy, CO3JaHHEIE TUILI MHTEPECYIOT HAC TOJILKO C TOUKH 3PEHHS BO3MOXKHEIX
3HA4YEeHHI I MOTYT paccMaTpUBaThCI Kak MHOJKECTRA.

Ha ocTanpHBle CBOIICTBA OrpaHHMYEHHS MOTYT OBITh  HAaJIOXKEHEI
aHajiornmyHo. Kak MHHHMYM HEOOXOJMMO 3aIllOJIHUTh OOJIacTU OIpeAeNICHUI U
3HAUE€HHNS /I CBOICTB, CBS3BIBAIOIINX YacTH TOBapa H KOHKPETHEIE
XapaKTEPUCTUKH («MaTepuasl KOpIlyca», «KOJMIECTRO saep» U T.A.). OcTaIbHOE
Ha JAaHHOM 3Tall€ MOKHO OCTaBUTL KaK €CTh U IIEPEXOAUTh K AK3eMIUIsIpaM. OHI
co3garoTcs Ha BkJajke «Individuals». (puc. 12)

Ha pganHHOII BKIaJKE 5SK3E€MIULIPHI CO3JAIOTCS II0 ogHOMY. J[1mg »Toro
HeoOXOJMMO HakaTh Ha KHONKY JoOaBiaeHus (puc. 120) n BBECTHU JIOKAIILHOE NMSI
(Ha OCHOBaHUH KOTOpOro ¢ ucmnoibzoBaHne IRI oHTomorum OyaeT creHepHupoBaH
nonuelll IRI), momuerii IRI mwmm maeHTHUKATOP C HCIIONL30BaHUEM IHIpe(UKCOB.
CozgaguM 3K3eMIUIIp paccMaTpUBaeMOro cMapTdoHa ¢ MAeHTH(PUKATOPOM «SM-
GO965FZPHSERY». llocrnme Toro kak 5SK3€MIUIAP CO3JaH, IIOSABIIETCS OKHO €ro
ormucaHus (puc. 13).

HaMHEORSHEMO 3a7aTh SK3EMIUIIPOM KaKOro Kilacca sBIISETCS CO3JaHHasd

ANEKTPOHHOW NOAMUCHIO
Cepmb oy IIEATOPLE (e PPOTI B PHOfeHIe rdf:type). JIJ1s1 »Toro Heodbxoaumo J0OaBUTH

Bnapeney’ ebayxoea TaTteAHa AnexkcaHgpoBHa

amichk B pazgen «Types» (puc 13a), rme, ucnoinb3oBaB Bkaagky «Class
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Hierarchy», Be1OpaTh kimacc «CMapThoH».

goods (http:/fmyontologies.comy goods) : [Z\Dheducateinocobuna\OntologyProtegeivresourceshgoodsv ...
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Annotation properties
Data properties

Classes Object properties
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Add individual |

Mo Reasoner sel. Select a reasoner from the Reasorer menu v Show Inferences =

Puc. 12 Bxnagka «Individuals» B cucteme Protege (a — akTuBHAas BKJIagKa
Individuals, ©

— KHOIIKa CO3J4aHIA HOBOI'O SKBEMHHHPH.)
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Individuals: SM-GG5FZPHSER P
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Different Individuals Data property assertions
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Puc. 13 OkxHo onmcaHus 3K3eMILIIpa B cucteMe Protege (a — 3ajjaHne OTHOIIEHNS
rdf:type, 0 — 3agaHne OTHOIIEHHUII ¢ UCHOJIL30BaHNIE object property, B — 3aJjaHue

OTHOIIEHUI ¢ UCIIOJIb30BaHUEM data property)

J1dTee HepGROAUMO 3a/1aTh OTHOIIEHIS JJIsI pacCMaTpUBaeMoro cMapTgoHa.

CepTucomkar: 2C0000043E9ABSBI52205E7BAS00060000043E
Bﬂaﬂﬂﬂﬂﬂpmweﬂ@Eﬂ@&ENP@PHEmEHﬂe «HacThb» C €0 JUCIILIICCM. I[J'IH 3TOI'O IIO aHaJIOTHNH

e CO30a UM, HOBBIIT, SK3eMILIIp Kiacca «Jucmren». llocne uvero mgma sk3eMinripa



cMapTdoHa J00aBUM HOBYIO 3allCch B pazgen «Object property assertions» (puc.

136). IIpu moGarneHUN HEOOXOAUMO BBECTH MM OTHOIISHUS 1 UM SK3EMILISpa, C

KOTOPEBIM CTPOHNTCA

oTHomeHue (puc. 14).

SM-GIBSFZPHSER X

SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okxno 3aganusg object property 1t sx3eMIUIsIpa

IIocse aToro 2agaguM OTHOIIEHHNE B pazjeie data properties Ha IIpuMepe «KOJ

npom3BogUTenD» (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 Oxno 3aganns data property 1711 sK3eMIUIIpa

I[HH ITOI'O B IIOABHUBIHICMCH OKHE HEGﬁXDﬂHMO BhIﬁpElTh CaMO GBDﬁCTBD:

BBCECTII €I'0 3HAUYUCHIIC 1 BBI'SPELTI:: TIIIL

I[HH OIIPCACIICHHBIX THIIOB TAKX¥KC dKTIHBHPYCTCA I10JIC BhIﬁDpa A3BIKA.
IIo ananorun CO34aCM SK3CMILIIAP {{PHBPEHIEHHE}} 1M 3aJ4CM AJHCIIICHO PA3PCIHICHIIC.

PaccMOTpIIM TEKCTOBOE MpeACTaRICHIE CO3JaHHBIX CYIHOCTEI!
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
‘yacTb :SM-G965FZPHSER-DISP ;

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceprudmrar:  2C0000043E9AB8B952205EKO 0 HPOM3IBO T CILA "SM-GQ(SSFZPHSER"““}{Sdlﬂtl‘iﬂg :

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 , :Pazpemenune ;

‘paspemeHne Beptukaib 1920 .

‘paspelneHne ropmoHTrais 1080 .

HoBas cuHTakcmdeckas KOHCTPYKIIUSA «,» O3HAYAET, YTO IIOCIIE Hee OyIeT
3aIllICaH TOJILKO «OOBLEKT» M3 TPOHMKM, a «CYOBEKT — HpeauKaT» OyAyT B3SATHI U3
npeaerayieil. «owl:NamedIndividual» ykassiBaeT, 4YTO CYIIHOCTL SBJIIETCS
AK3EMIULIPOM U HE IYCTHIM y3JjioM. OJHaKko, Ha JJAHHOM 3Talle, IIpU yAaJICHUH
9TOr0 OTHOMEHMSI, B cucreMe Protege He Oyaer BuaHa pazHuma. JlanpHelIee
OIIICAaHIE JOCTATOYHO OOMNBIIOrO KOJIMYECTBA SK3EMIUIIPOB M X OTHOIICHHM
IPOIIE€ CJEJIaTh HANpsSIMyKO B (aillle OHTOJIOTUM C HCIOJIB30BaHHUEM JIEOOOIO
TEKCTOBOTO pegakTopa. IIpm 53ToM MOXHO OBIJIO OBl 3aMEHHUTHL HEKOTOPHIE
AK3EMILLIPEL Ha ITyCTHIE Y3JIBI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jlucmneili ; :pa3pemenne [rdi:type :Pazpemenue ;
‘paspelieHnue Beptukaib 1920 ; :paszpelieHne ropmu3oHTalb
1080] .

CucteMa OyJeT MOHUMAaTh TaKo€ OIICaHUE, OJHAKO B NHTep eiice HE OyIeT
yKa3bIBaThCSI CaM AK3eMIUISIp Kiacca «PazpemeHue» 1, kak cJlIeICTBUE, HE OyOeT
BO3MOKHOCTH PEJaKTUPOBaHHS €ro omnucaHusg. IIpm sToM Bce BO3MOXKHOCTH
oOpaboTkn, B TOM UYHCJIE BBIBOJ B paMKax cucteMel Protége ocTarorcs
BO3MOKHBEIMH. TeM He MeHee, I OoJbIIell HAITISOHOCTH IIPU  OTKPBITHU

OHTOJIOT'HIT B CIHICTEME, [JdJlcC 6}7£[ET IIPUBCACH TCKCT OSK3CMIUIAPOB H HX

OTHOIIIEHUII Oe3 NCIOIL30BAHI TaKIX ITYCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
‘gacTh :SM-G965FZPHSER-DISP;
:vyacTh :Exynos_9810;
‘yacTh :SM-G965FZPHSER-CAM-BACK;
‘yacTh :SM-G965FZPHSER-CAM-FRONT:

g ARHNEG MmO 7 PHSER-BAT:;
Ceptucpukar:  2C00GRRY QWWP@WQW-GQ65FZPHSER";

Bnaneneu: llleGayxoea laTeAHa .l':"..I'IE!HEEH,.'J,pDEHEIU

IIBE€T 3asBIICHHBII HOpom3BoguTeneM "yiabTpaduoser”:

,D,EHCTEMTEHEH:I:19.%@.%5’m2’£]8’.'29§M 1900”? "GSM 1800”? ”GSM 900”;



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

:bopmat sim kapTel "4FEF";

'CTEIIEHb 3aluThl "IP68";

onepanonHasa cuctemMa "Android 8.0 Oreo";

'TOJZl BRIITyCKa 18;

UICIIO SIm KapT 2.

:00BeM OIIEpaTHUBHOII IaMaTH IO 6;

:00BbEM BCTPOEHHON namaru ro 256;

‘MaKCHUMalIbHBEIN 00beM kapThl mamaru ro 400;

‘MaTepuain Hmpr[yca "MeTrasn’, "CTeKJIo";

:3aIUTa Kopiryca "3aluTa OT IILIJIM U BjIaru”,

‘mupuHa /3.8,

‘BeIcoTa 158.1;

TOJIIINHA 8.5;

‘Bec 189;

. JATUYUKH "THPOCKOIL, AATUNK XO0JUIa, aKCeIepOMETP, OapoMeTp, KOMIIac,
JaTUYUK IIpUOJIIDKEHNS, JaTUYNK OCBEIMIEHUS, JaTUNK CEPAECUHOTO pUTMa" |

' KOMIUIEKTAIII " KOMIUIEKT aMOYIIOp, KOMIUIEKT IIE€PEeXOJHUKOR,
JIOKYMEHTAI[I, CETEBOI aJanTep, CKpenka A1 n3BjedeHns ciota SIM-kapThl,
HAyITHUKN",

-OmoMeTpuyeckas 3am[uTa "ckaHep JIMIA, CKaHEp paayKHOIl 000JI0UKU
rria3a, CKaHep OTIIEYaTKOB MHaJlbIEB" ;

:ocobernnoctn "ANTH+, Texnonorus Dolby Atmos, xkamepa Bixby,
KaMepanepeBOUNK, ceI(puMo KN, cTepeoquHaMukn oT AKG, HechbeMHEBIN

AKKYMYJIATOP" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :J{ucmeii ;
:paspemenue :SM-G965FZPHSER-DISP-RAS;
'TEXHOJIOTMS_IM3ToToBIeHIs_skpaHa "Super AMOLED";
:3amura_skpana "Corning Gorilla Glass™;

:IaroHanb_»KpaHa 6.2;
:IJIOTHOCTH_IHKceeit 529;
:KOJIMUECTBO_I[BETOB_dKpaHa_MIH 16 . :SM-

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

‘paspenieHne Beptukaib 1920 .
‘pazpemenne ropmoHTanms 1080 .

:Exynos_9810 rdf:type owl:NamedIndividual , :ITpomeccop ;
TIIPOM3BOJUTENL IIpolleccopa "Samsung' |
'MOJIENIL IIporieccopa "Exynos 9810" ;

KRRy sipoieccopa "4x Custom 2.9 1T, 4x Cortex-AS55 1.9 1T
Copraear iﬂﬂ%@ﬂfgiﬁ?ﬁﬁfﬁﬁ%ﬁf@ﬂ@wﬁmr.:Tc:Ta _mpoireccopa rrir 2.9, 1.9 ;

muecknil yckopurenb "Mali-G72 MP18" .
ﬂEﬁCTEH;QM-QDQQQﬁZEMR CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;



' KOJIMUECTBO OCHOBHEIX Kamep 2 .

'KOJIMYECTBO METaINKCEIel OCHOBHOI KaMmephl 12, 12

‘allepTypa OCHOBHOII KaMephl 1.5, 2.4 .

'TUII BCIBIIIKM OCHOBHOM KaMephHI 'CBETOANOAHAL" |

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

:aBTO()OKYCHPOBKAa OCHOBHOI KaMepdhl | ;

'OIITHYUECKas CcTaOMINM3alis OCHOBHOII KaMephl | |

:0COOEHHOCTHI OCHOBHOM KaMepHl "CBEpXOBICTPRII JaTUNK M300paKeHIIs,

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

‘paspelieHne BepTukaipb 3840 .

‘paspelieHne ropusoHrais 2160 |

#ronuelil IRI HeoOxoauM 13-3a crell cuMmBosa /"

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

‘paspemieHne Beptukaib 1280 .

‘paspelieHne ropusoHraie /20 ;

#ronuelil IRI HeoOxoauM 13-3a crelr cuMmBosa /"

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

‘paspelieHne Beptukaipb 1920 .

‘paspemieHne ropusonrains 1080

#ronuelil IRI HeoOxoauM 13-3a crelr cuMmBosa /"

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

' KOJIMUECTBO Meramnukcenell (ppoHTanbHOII KaMephl 8,

'KOJIM4IecTBO (ppoHTAILHEIX Kamep 1 ; :pazpemenne :SM-G965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hamuume BCILIMKU (PPOHTAJILHOII KaMEpEI

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

‘paspelneHne BepTukaib 2560 .

‘paspelneHue ropusoHraik 1440 |

#ronael il IRI HeoOxo M 13-3a crery cuMmBosia /"

<http://myontologies.com/goods#pazpemenue kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , : AKkyMyJIITOD ;

#rionHblll IRT HEoOxo MM 13-3a criel) cumBoa " *"

<http://myontologies.com/goods#eMKkoCTb akkyMmyJziTopa MA¥u> 3500 ;

JOKYMEHT MNMOANCcAH

_ AMNEKTPOHHOW AOAMMCHIO 75 -
Ceprudukar: zcmﬁﬁ%ﬂd%%%%hﬁlﬁﬁ%ﬁma_p%rﬂﬁﬂpa :

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

'HaJIm4ue OeCIIpOBOJHONI 3apsakm 1 .
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TEHEPB OCHOBHELIC JIdHHBIC BHCCCHEI I MOZKHO IIPOBCPHUTE OHTOJIOI'IEKO Ha HCIIPO

THBOPEUNBOCTL. J[JI 3TOro He0OX0AUMO BEIOpaTh ME€XaHI3M BeIBOoJa HermiT

Reasoner

5] (puc. 160) u 3amycTuTh €ro (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 — IMyHKT MEHIO C
IEeCTBUSME BEIBOJA, O — BEIOpaHHBIN Mexann3M Hermi'T, B — kHOIIKa

3aIlyCKa BBIBOJIA ).

Muaukamueil Toro, 4ro BBIBOJ, 3aIlyIleH B JAaHHOM clIydae OyJIeT TO, 4To

KHOIIKa «Start reasoner» cTaHET HEAKTHBHOI, a «Stop reasoner» HaA00OOpOT

aKTHUBHOIL. Ecnu B IIPOLECCCC BLIBO/A OLLIH Haﬁ,[[EHhI IIPOTHBOPCHIIA, TO CHCTCMaA

BEIBEJET cooOmeHnsa o0 omudkax ¢ mx oOBiAcHeHHeM (puc. 17a) miam BBEIBEAET

coobmienne o0 omunOke 3amycka BeIBoJa (puc. 17B). Ilpm BBIIIOIHEHHH BCEX

IPUBEJEHHLIX BEIIIE JeHCTBUI M peKOMEHJAIINN OITNOOK OBITh HE JIOIIKHO.

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

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

@ Your ontology 1= Inconsistent which means that the OWL reasoner will no

longer be able to provide any useful information about the ontology SN S JE R ol
Show laconic justifications Limit justifications to
You have several options at this point:
= Click the Explain button to try the Protege explanation facility Explanation 1 Display Isconic explanation
= If you think you know what the problem is, click Cancel to fix the
onluluygy yoursell Explanation for. owl: Thing SubClassOf owl: Nothing
a Some reasoners come with command line tools that will provide jHayeHnebanna Range: xsd integer[>= 0 , <= 50] A

complet=2 explanations for inconsistent ontologies. Eanni IHaveHuesanna 100

Explanation 2 Display laconic explanation
Explanation for: owl:Thing SubClassOf owl:Nothing
OK
S St
v Functional Equivalant 1

subProparty Of

= owl:topDataProperty

amains fintersacticon)

@ Bann

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

Disioint "With
: B

Reasoner sctive but the ontology is inconsistent & Show Inferences g

Puc. 17 Ilpumep omuOkn Opu 3alyCcke MeXaHN3Ma pacCykAeHUil (a — cooOIeHne
0
mpoOJieMax B OHTOJIOTUH C IIPEJJIOKEHNEM 00BICHEHI, O — OKHO OOBSICHEHUII, B
— 1H

ANKATOP OomuOOK B JIOrax GHCTEMLI)

Taxxke, ecnM BHUMATENIbHO H3YUUTL IPUBEASCHHBIN BHIIIE (PparMeHT C
SK3EMIUIIpaMHI OHTOJIOTUM, TO MBI HaMEpPEHHO He 3aJald THII JUId TaKUX
cymuocteil kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu stom
YUTATelIb BHIIIOIHAI BCE PEKOMEHJAIIUM M 3aIlONHIUI 00JIaCTh OIpEeICHUI A
TaKIX OTHOIIEHNII KaK «pa3pelICHUE TOPN30HTAIb», TO MOXHO YBUAETEL, UTO THII
Obll BeIBeAEH aBToMmarmuecku (puc. 18). BriBegenurelie (Inferred) mnonsTus
OTMEUAIOTCA B cucTeMe Protege KelIThIM I[BETOM.

JIna ypgoOcTBa JganbHelmeill oOpaOOTKH JOIIOIHHM OHTOJIOTMIO HOBBIM
object property: «SBII€TCS YACTBHO». OTO CBOICTBO SBJISIETCS OOpaTHBEIM K

<<qacTh}3nﬂémgg§m&gMG OTMETUThL B ero omnmcaHuu (puc. 19a). IIponuceiBaTh

Ceptucpukar: 2C0000043E9ABBBIS52205E7BAS00060000043E
Branen@l'O 1K6:GO3AaHHBIM - GY HEHOCTAM HCT HED'SXD,[[HMDCTH: T.K. OHO 6}f,[[6T BEIBEICHO

1nc. 196
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B mpomecce sToil paboTel OBLIIO coO34aHa IIEpBasg BEPCHSI OHTOJIOTHUH,
JIeKJIapaTUBHO OINCHIBAIOMIECH MOpeAMETHYR 00JacTh «ToBap cmapTdoH». B
cleqyIomux paboTax B OHTOJOIMIO OyayT AoOaBlIe€HbI HOBEIE aKCHOMEI,
BEIPAKE€HUS U IpaBUila JUL1 BEIBOJA OTHOIIEHUI U IIPOBEPKU HENPOTUBOPEUNBOCTHU
b3, a Takxke HamUcaHBl 3aIpoChl AJId BeEIOOpa MHQOpMamUH N3 HEE IIO

OIIPCACIICHHBIM KPIITCPITAM.

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 2K3eMIUISPHL ¥ KJ1acca «Pazpemenne» B cucteme Protege

r B EL N T el T E Tl

Object property hierarchy: sEnseTca_yaciEDEEE

e Asserted - Char 711 = W] %] § Descriplion: AENAETCA 4aCTbi0 7=
v = owl:topObjectProperty Functior. Inverse Of

| =

R ernercs sacr.. verse | ™sacrs

= paspelleHune

Individuals: Exynos_9810

o Annotations
Exynos 9810 —— : = .
Description: Exynos_9810 [ = m] = § Property assertions: Exynos_9810 [ =
® SM-G965FZPHSER | |
#® SM-G965FEZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ 2BNAETCA_YacTbio

® SM-G965FZPHSER-CAM-FRONT SM-G965FZPHSER

Eﬂb’v‘th IHl‘!H'lIil'\IIIEI rll [

OOKYMEHT NOANWUCAH
ANEKTPOHHOW NOONMCHLIO

Cepamear: 2coPmerd9sjleMoHeTpalsA-BEIBO/Ia B COOTBETCTBUM € oIcaHneM InverseOf

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JagaHusn
| JIOIIOMTHUTE CO3JaHHYIO 0a3y 3HAHNN MUHUMYM 10 sKk3eMIUIIpaMi JPYTUX
cMapTdOHOB
2 IIo aHamorum, JOIIOIHUTE Oa3y 3HAHHUI /1 KaTeTOPUIl «KHOYTOYK» M «XOJIO-

AT HITK>

Cozaanue defined classes B cucremMe PROTEGE

B sT0li paboTe OyayT cO3JaHBI KIacchl, OTHOIMeEHU «rdf:type» ¢ KoTopeIMH
He OyIOyT YKazLIBaThbCd B SIBHOM BHJE, a OyAyT CTPOUTHCS aBTOMATUYECKH B
Ipollecce BBEIBOJIAa. Takme kiaccel B cucreMe Protege HazeiBarorcsa «Defined
Classes» («oOBIUHBIE» KIIacChl HalzblBaroTCa «Primitive Classes»). Jnsa mpumepa
OyIyT peanmn3oBaHBl clneayromue kinaccel: «HoBeii cmaptdon», «Kamepodony,
«HArpoBoit cmaptdon», «CmapTdoH mai1d QuiibMoB», «CMapT(OH IS IIOXOI0BY.
OTO IMO3BONIUT 00pa30BaTh B OHTOJIOTHU TPYIMIEl AK3EMIUIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHBIMH KPUTEPUSIMU, KOTOPEIE OYIyT JAOCTYIIHBI JJI1 JalbHeHInel
00OpaboTK L.

IlepBroHauanbHO cHOpMUpPYEM KPUTEPHHU, II0 KOTOPBIM 3K3€MIUIIPEL Oy Iy T
OTHOCHUTCS K 3asBJIEHHBIM KJIacCaM:
1 Hogrlil cmapTdoH. Brimymen mocie 18 roga.
2 Kamepodon. Munumym 2 oCHOBHBI€ KaMephbl. MUIHUMYM 12 Meranukcesei.
Ecte omnrudeckas crabmmmzanug. ChemMka Bugeo MuHumyM Ultra HD 4K
60xaap./cex.
3 Urposoli cmaptdon. IIpomeccop Snapdragon mmm Exynos. Muaumym 6
saep. Yactora padoTel mporeccopa mMumHumyM 2.91T1. OObeM omnepaTHBHOUN
MaMAITH MUHEMYM 610. ' padruecknii yckopureias Mali ninu Adreno.
4 CwmapTtdoH a1 ¢unsMoB. Mrposoil cMapThoH. CooTHOIIeHne cTOpoH 21:9.

Paspemnienne skpaHa oT 4K.
AOKYMEHT NogarincAH

Cepmdﬁm: Emgﬁﬁgf@ﬂ@@%ﬂﬁ?ﬁ%%ﬁﬁ EMmkocTs akkymyisaropa oT 6000 mA*u. CTeneHb

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHopoBHa

samUTH BeIMe ueM [P68. 3amura skpana «Gorilla Glass». 3amura xopiryca

Nencteutened: ¢ 19.08.2022 no 19.08.2023



«YKpEIJIEHHBIN KopITycy». MaTepuas KopIiryca BKJIFOUAeT METalll.

I[aﬂﬂﬂ OTJIaJIM 3aIIPOCHI, B COOTBCTCTBIIN C KOTOPBEIM 6}’,[[}’T
(prMHpGBaTBGH SK3CMILUIAPLL 0003HaUYeHHEIX KJIACCOB. Takue 34lIIPpOCEhHI

dopmupyeTcsa ¢ ucnonb3zoBaHneM Manchester Syntax 1 HazBIBAaIOTCS B CHCTEME

Protege « DL Query». JI719 OTJIaJ KN TaKUX 3alIpOCOB BBIJIEJIEHA OT/AE/IbHAS BKJIagKa

(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 — maHenb BKIaJOK C aKTHBHOM

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

I[I0JIE BBOJIA 3alIpoca;, I' — KHOIIKa BBIIIOJIHEHN 3aIIpoca; I — PE3YIJILTAThl 3aIIpoca; €
— KHOIIKa JJoOaBJICHHS 3allpOca B OHTOJIOTHIO)

J[11s1 ocBoeHUs nHTEpdeiica BEI0epeM Bce 3K3eMIUIIPHL Kiacca « CMapThoH».

JInss »Toro HEOOXOAMMO B MoJie BBOJa 3ampoca (puc. 20B) BBECTU 3aIIpocC

«CmapTdoH», BEIOpaTh OXKHAAe€MBIN THII pe3ylbTaTa — 3K3eMIULIphl (puc. 200),
OOKYMEHT NoarmmcCAH

KTPOHHQV Il
C{:mﬂq}%ﬁ%: 2 &mEgibﬁéE QJ@DEDEDQDQ;E HGCHe STOI'O MOZKHO yBH’HeTB pEByJIbTElThI (pHC
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

0m).

Nencteutened: ¢ 19.08.2022 no 19.08.2023




Ilepenq  HammcaHHMEM  3alpOCOB  HEOOXOAUMO  ONPEAEIUTBCS  C
BO3MOKHBEIMHI JJII HCHOJIL30BAHUSA KOHCTPYKIHMAMHU (OOBICHEHHSI OyIyT
IIPUBOAUTCS IPUMEHUTEILHO K TUITY BEIOMPAEMEIX CYITHOCTEN — SK3EMILILIP ):

1. JlIokampHOE M4 Ki1acca. I1o3BoIsIeT BEIOpaTh 3K3eMILIIPHL JJaHHOTrO kjacca. Kak
SBHO 3aJaHHLIC, TaK 1 BEIBeJeHHLIE. Hanmpumep: «CMapToH».

2. <JI0KaJbHOE€ HM: CBOIICTBa> some <BhIpaxkeHmne>. Ilo3BojseT BHIOpaTL Bce
SK3EMIUAPEL, JJI1 KOTOPHIX 3aJaHO KaK MUHHUMYM OJIHO OTHOIIEHHE <JIOKallb-
HOE€ MM CBOICTBAa> C CYI[HOCTBLIO, IIOAXOMAAIIEH MO <BbIpa)K€HNE>. B KauecTBe
BEIpaKEHUSI MOTYT BBICTYIIaTh: BIOXKEHHBIN «DL Query»;, mobOoe BapHaHT
OTpaHUYCHUII, pacCMOTPEHHEIN paHee IIpU 3aJaHUM oOnacTu 3HaueHuda data
property. Hannpumep: «roa BeIITycka some Xsd:integer»

3. <JIokalmpHO€ MMS CBoiicTBa> only <BrIpakeHHe>. Bce nK3eMIUISIpHL, IS KO-
TOPBEIX OTCYTCTBYIOT 3aJlaHHLIE OTHOINEHUA I OHU BCE YIOBIETBOPSAIOT BEI-
paxkeHmo. Hanpumep: «roa Beimycka only xsd:integer| >= 18].

4. <jmoxanbHOE HUMS CBoilcTBa> exactly <kxommuecTBo>. Bce 3K3eMIUISIpBI, IS
KOTOPBIX 3aJlaHO YKa3zaHHOE€ KOJIMUECTBO YKa3aHHBLIX OTHOIIEeHUl. Hampumep:
«roJi_BBIITycka exactly 1»

5. <JokanmbHO€ HM:I CBOICTBa> exactly <kommuecTBo> <BEIpakeHUE™>. Bce 5k-
3EMILIAPEI, JJI1 KOTOPHIX 33JlaHO YKa3aHHOE KOJMUECTBO YKazaHHBIX OTHOIIEHUIL,
Yy IOBJIETBOPSOMIIX BRIpaKEHNIO. [Ipu 3ToM MOKET OBITH CKOJIBKO YTrOJHO TaKHX
K€ OTHOIIEHUN, HE YAOBIECTBOPSIONIIX BHIpaX€HIO. Hampumep: «roji BHIIIyCKa
exactly 1 xsd:integer| >=18]»

6. <JIOKaJbHOE HM: CBOINCTBa> min/max <KOIHYECTRO> |[<BHIpa)keHUe>| AHa-
Jorm4HO exactly, Ho AomkHO OBITH He MeHee/He OoJiee, 4yeM yKazaHHOE€ KOJIH-
YECTBO YKa3aHHBLIX OTHOIIIEHUIL

7. <JokalmbHO€ HMS CBolicTBa> value <murepan>. Bce »3K3eMIULIpBI, KOTOPEIE
CBsI3aHBI YKa3aHHBIM OTHOIIIEHUEM C YKa3aHHBLIM CKaJIIPHLIM 3HAaUCHUEM.

8. <BHIpg¥CHuelznangd/or <Brpaxenne2>. IlepeceueHne/oObeIIHEHNE MHOXKECTB

3NEKTPOHHOW MOAMNUCHIO
CepTvdb Bl amﬂﬁé%%%ﬁﬁfﬂiﬁﬁ?@ﬂ@%ammx Epr&?HEHHHl I ELIpH}HEHHHZ. Hanpﬂmep:

Bnaneneu: ebayxoea TaTeAHa AnexkcangpoBHa

«Jlucrutent or IIporeccop»
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9. not <meIpaxkeHue>. MOXHO paccMaTpuUBaTh Kak oIepallid JOIOJIHEHUS HaJ
MHOJKECTBOM SK3E€MIUISIPOB, BEIOpaHHBIX B paMKaxX BeIpakeHMI. Hampumep: «not

CwmapTdoH»

OImpeaennBIIINCE ¢ MHOXECTBOM BO3MOJXHBIX KOHCTPYKIHII, COCTaBUM
3aIpoc I nepBoro knacca «HoBwlil cMapTdoH». Y 3K3€MIULIPOB TaKOro Kjlacca
HE JOJDKHO OBITH OTHONIEHUII «roJ[ BHIIYCKa», CBS3BIBAKOMINX MX C YHCJIOM
MeHbIIE 18 (711 yIOpOIeHsI B IIEPBOM BapHaHTE 3allpoca pacCMOTPHUM Ioj Kak
JIIBy3HaUHOE 4IcJI0). Ho, mpu 3ToM AOKHO OBITH XOThH OJHO TaKO€ OTHOIIEHHE
(ecIu TakUX OTHOIIEHHII HET, TO HEJOCTATOUHO HMHQOpMAaIUU I HPpUHSITUS
pemieHns). Takke  BK3EeMIULIp  JOKeH  OwriTh  Tuma  «CMapTQoH».
COOTBETCTBEHHO, HEOOXOJUMEIII HaM 3alpoc JOJIKEH OIINCHIBAaTBCSI Kak
nmepeceucHue 3 MHOXecTB: «CwmaptdorH and (rog Beilycka min 1) and
(rox Beinycka only xsd:integer[>= 18])».

BeIITONTHNB 3TOT 3ampoc Ha BkiIajake «DL Query», MOXHO YBUIETh, UTO
pPE3YIILTATOB HE HAaNJIEHO. BBIBOJ OCHOBBIBAETCSI HA TEOPUU AECKPUIITUBHBLIX
jmoruk. OgHako, JUId IIOHUMaHUS BHIBOJA U JalbHENIMNX AENCTBHUI, PacCCMOTPUM
IIPUUNHEI IIYCTOTO Pe3yJIbTaTa B YIIPOIIEHHOM BapUaHTE.

B oHTOIOrMM OTHOCUTEILHO ToOJla BBIIIyCKA €CTh KakK MHIHUMYM
yTBepxkAeHnd «:SM-G965FZPHSER rdf:type CmapTdon; :rog Beimycka 18». J[ia
TOT0, UTOORI K3EeMILIIP OBIJI BRIOpaH B peayJjibTaTaxX 3allpoca, HEOOXOJIMMO, YTOORI
OH OTHOCWJICSA K KaxJoMy «3 TpeX MHOXKECTB. YUHNTHIBas IIPUBEIACHHLIE
YTBEPKICHUA, MOXKXHO cHelaThk BEIBOA, UTO «.SM-GY965FZPHSER» oTHocurca k
knaccy «CmapTgoH» H «roj BeITyCka min 1». Ho, Hemb3s ciaenaTe Hukakme
BEIBOJEI OTHOCHTEIBLHO «roj BeIIycka only xsd:integer[>= 18]». VY Hac
NHQGOPMAIIII O TOM, UTO CyIecTBYET Takoe X(«: SMG965FZPHSER :roa BHIIIyCcKka
X»), KOTOpO€ YJIOBIETBOPSET OrpaHMUEHHAIM (X >= 18), HO M3 3TOr0 HEIb3d
cAeNaTh BRIBAAHEERAT JI000r0 X 3TO OIpaHMUYEHNE BCETJa BRINONHsAeTCs. [Ipn

SNEKTPOHHOW NOONUCHIO _
Cepmbryio MCOB 0P EBPIISPAPEIC S WPPPOEEE «not (CmapTdon and (roa Beimycka min 1) and

Bnaneneu: lleGayxcea TaTeaAHa AnexkcaHgpoBHa

(rox Beinycka only xsd:integer|>= 18]))» paccMaTpuBaeMbIil 3K3eMILJIIP TaKKe HE
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BolimeT. T.e. mia «roj Belmycka only xsd:integer[>= 18]|» mpumeHUTENTLHO K
JTAHHOTO SK3eMIULIPY He OBLI cJlelaH BEIBOJ HHM O JIOKHOCTHU, HU O HCTUHHOCTU
BLICKa3bIBaHIA. B »ToM (mIpeAlonoxkeHne 00 OTKPBEITOCTH MHUpa) COCTOUT EIIe
OJ(Ha CYII[eCTBEHHAs pazHUIA ¢ OazaMU JaHHBIX.

OOHIM =12 BapHaHTOB PEHIICHUI CIOXHIBIIEHCSA IPOOIEMEI SBIISIETCS
BHECEHIE B OHTOJIOTUIO HOBBIX CBeAeHMIl. Tak, ecmu OBl JJI9 pacCMaTPHUBAE€MOI0
SK3EMIULIpa RBBIIIOIHAIOCH OTpaHMYEHHE «:Toj BRIDycka exactly 1» (s
paccMaTPHBAEMOIr0 AK3E€MIUISIpa CYIIECTBYET POBHO OJHO OTHOIIEHHE IO
BEIITYCKa»), TO C YUEeTOM CYII€CTBOBAHUA MNOAXOASIIETO0 IOJ KpUTEepUH
OTHOIIIEHIA VXK€ MOXKHO OBLIIO OBl CJEJaTh BBIBOJ O TOM, YTO CYIIECTBYIOT
TOJLKO TaKME€ OTHONIEHHI. OTH CBEJEHNS MOTYT OBITh JO0OaBJICHEI B pazjielle

«Types» skzeMIUIsIpa ¢ HCIIONb30BaHHEM BKiIaakn «Class expression editor»

(puc. 21).

goods (hitpe//myontologies.com/goods) : [Z\D\educatet nocobmus' OntologyProtege\resources\goodsv].owd]

File Edit View Reasoner Tools Refactor Window Help

</~ ®goods (http://myontologies.com/goods) ~ Search...
Annotation properties Datatypes  Individuals = & SM-GO6 Object resiriction creator | Class hierarchy | Class expression editor | /]
Classes | Object properties Data properties ] _ Data restriction creator |
individuals: SM-GO65FZPHSER /Annotations 'USHQ.EJ a
e ro_Bbinycka exactly 1 i
: i
Q Eximon 818 Annotations |

® SM-G965FZPHSER-BAT .
& SM-G965FZPHSER-CAM-BACK i

’ SM'GEEEFIFHEER'EAM'FRDHT DEECI‘IFII-II}T[ SM-GOBRF  FaCH [ ; FIUPEI LY dasEllNIs. al-\S30sr LFNaCH
# SM-GOS5FZPHSER-DISP | _
# SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 Types . Object property assertions
# SM-GOG5FZPHSER-DISP-CAM-BACK-RAS-2 yE——— -
# SM.GOS5FZPHSER-DISP.CAM-BACK-RAS-3 1 GOSSFZPHSER BAT
# SM-GOG5FZPHSER-DISP-CAM-FRONT-RAS-1 e —— i Exyrios 910
# SM-GOS5FZPHSER-DISP-RAS et

Same Individual As GI65FZPHSER-CAM-

BACK
®yacte SM-
ﬁlﬁﬂraﬁf jﬁHl"IIHllﬁl‘: MAcCCCTOUSCD NIeD

Remorar acive v Show Inferences i

Puc. 21 Ucnoms3oBanne Bkinagku «Class expression editor» a1 qoOaBIeHN

MHQOPMAITUH O K3EMILIIPE

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

CepTucpmkar: 2C0000043E9ABBBI52205E7BAS00060000043E
Bnageneu; ucﬁﬂﬁhﬁﬂﬂﬂﬁlﬂiﬁm&ﬂﬂpﬂca HEGGXD,[[HMD ,[[GﬁaBHT]':: KJj1acc. OTO MOYKHO CHACIIATD

¢ ncroib3oBaHueM kHonkn «Add to ontlogy» Ha Brimagke «DL Query» (puc. 20e)
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IJIN CO3JIaB Kilacc U 3amoiHuB none «Equivalent To» B ero onucannu (puc. 22).
PaccMoTpuM, Kak JaHHBIN KIacC ONUCHIBAETCS B TEKCTE OHTOJIOTHUN.
:Hogwrii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roji_BEIITyCKa ;
owl:allValuesFrom | rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ]|
rdf:type owl:Restriction ; owl:onProperty :rog_BHIITyCKa ;
owl:minCardinality "1"*xsd:nonNegativelnteger ] ); rdf:type

owl:Class |

File Edit View Reasoner Tools Refactor Window Help

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

Topap  CradpaTdioH | Ha®bir ClapTHhoH

| Active ontology 'Entities  Individuals by class DL Query OntoCraf

Annotetion properies . Dalatypes _indvidueis =l = e Hogwlii_cmapTdhoH — http://myontologies com/goods#HoBbi
Classes Cbjact properties : Diata properties ; —
essos _ |Ghiec oot Data propert pr——

-:IIJ.L.I g

a5 E Asserted -

Annotations

¥ @ owlThing

@ Paspewenwne

v @ Tosap =il
v ® CmapTdom Equivalent To
- ;;-‘ . ,ﬂ';;pnﬂ and (roa_seinycka min 1) and (roa_seinycka only xsd:integer . . . .

» @ YacTe_toBapa

oubClass Of

General class axioms

Raasone slate oul of syne with sclive onlclegy  » Show Inbeences é

Puc. 22 IIpumep zanonuenus mnomnsa «Equivalent To» B omucaHnm kjacca

Kax BugHo, MHCHOJB3YETCA OTHomeHHe «owl:.equivalentTo», KkoTopoe
[I03BOJISIET CJl€IaTh BBIBOJI, YTO €CIIH 3K3E€MIULIPEl OTHOCATCS K «OOBEKTY»
ATOr0 OTHOIIEHUS, TO OTHOCITCS U K «CYOBEKTy». A B KauecTBe «0OBEKTa»
BEICTYIIAET ITYCTOM Y3€JI, SIBJISFOIUIICS IIE€PECEUEHNEM 3 APYIruX KJIAcCOB, Kak
1 IJTAHNPOBAJIOCh N3HAYAJIbHO.

OOKYMEHT NoarmmcCAH

HGHGMMPHWMEE:IFI 3alIipoc IJIA paﬁﬂTBI C I'oaoM, 3daJaHHBIM B IIOJIHOM
Ceptudmkar: 2C0000043E9AB8BBI52205E7BAS00060000043E

Bnapes '@Dpﬁgﬁ‘@% TaTesaHa AnekcaHapoBHa

nencredeMapTor and(roy BeImycka min 1) and (roxa Beimycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Taxske cocTaBUM 3ampoc 1 ki1acca «Kamepo dony:
CMmapTdoH
and
(uacTh some ( Kamepa and (konuduecTBO OCHOBHEIX Kamep some xsd:integer| >= 2
)
and (konmuecTBO Meramukceseil ocHOBHOI kamephwl some xsd:integer| >= 12 |)
and
(pazpemenue some (Pazpemennue and
((pazpemieHne ropu3oHTaNL some xsd:integer| >=
3840 ]) or (paspeneHne BepTUKAIL SOME
xsd:integer[ >= 3840 ])) and
(pazpemenue kagp/cek some xsd:integer| >= 60 |)
)
)

JagaHusn
1 CoCTaBUTEL 3alpOCHl JJI OCTaBMUXCSA IpyHil: «CmapTdoH A1 (PIJIEMOBY,
«HArporoli cmaptdon», «CmapTdhoH and moxosoB». CozmaThk defined class g
KaXX 011
2 CdopMupoBaT, MUHHMYM S5 TIpyIoIl (Ha OCHOBAaHHHN HMEH IIOJOOpPOK Ha
pecypce ucTouHHKe) A1d kareropuii «HoyTOykm» n «XomoAmIbHUKI». J[1d
KaXXJOoM H3 Tpynn cQopMHUpPOBaTH KPHUTEPUI BEIOOpa 3K3EMIULIPOB MU CO3/aTh

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B HOGHE R eH paboTe OBIIIO IPOM3BEACHO OTHECEHHE 3K3EMIUIIPOB K
INEKTPOHHOW NOANWUCEID .
Ceprb Py HTTAN4EFOBSOIIPETIRNEHHBIVMCE KpUTEepILIM.  J[11s1 »Toro ucmnoib3zoBauchk defined

Bnapeneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

classes u sa3pik DL Query. JlaHHBIE MHCTPYMEHTHI CIUIBHO PacCIIHPSIOT
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BO3MOXKHOCTH pacCykJeHull B pamkax oHrtonoruii. OpgHako, DL Query
IIPUMEHSIETCSI NIMEHHO B paMKaxX pacCyXXIEeHHI I HNMeeT P HeJOCTAaTKOB, €CIIU
IICIIOJIL30BAaTh €0 TOJILKO JIJI IIOJIYYE€HH JOCTyHNa K SBHO 3aJaHHBIM IUIN YK€
BEIB€JEHHEIM  CYIIHOCTSIM  OHTOJIOTUH.  MEJJIEHHOE€  BBIIIOIHEeHHe  (T.K.
IICIIONIBE3YETCS JIOTMYSCKHIT BBIBOJ), HEOOXOJNMMOCTh YUHUTHIBATEH IIOBEJCHUE IIPU
BBEIBOJIE€ (Hampumep, AoOaBIeHUsS B OHTOIOTMIO «exXactly» B mpomtoli pabGoThl);
HEBO3MOJKHOCTBE OINICAaHIS HEKOTOPEIX yCJIOBHUIN (HaIpuMep, BEIOOP OTHOIIECHNI, a
HE 3K3E€MIUIIPOB, BEIOOP psja XapakTepHCTHUK cMapTdoHa). IloaToMy 11 Takmx
3aZjad HucHoiub3yercd Japyroil a3elk — SPARQL [8] JlaHHBIIA S3BIK IIO3BOJISET
BEIONpAaTh 1 JOOABIATH CYIMIHOCTU B OHTOJIOTUO, (OpMHUpPOBaTh HOBEIN I'pach RDF.
B manHOM paboTe OyJayT pacCMOTPEHBI TOJIBLKO BO3MOXKHOCTH BhIOOpa. SI3BIK
CUHTakcudecKn cXoxk ¢ SQL (m He TOIBKO CHHTaKCcHMYecKd. B YacTHOCTH, OH
TaK)K€ OCHOBaH Ha MPEAIIOJIOKEHHUHN O 3aKpBEITOCTU MHUpa, B oTimume oT DL
Query), IpuUMeHSeMBIM [JI9 aHAJIOTMYHBEIX 3ajau B Oazax JaHHBEIX. [loaTomy (1
nmoroMy 4to SQL jgomkeH OBITH YK€ 3HAKOM OOydaeMBEIM) C HHM OyIyT
IIPOBOAUTHLCS aHAIOTHIL.

Jna padotel ¢ SPARQL B cucreme Proteége HeoOXoaUMO aKTHUBUPOBATH
BKIaaky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxomgmmo
noHumath, uTo SPARQL un mexanusm paccyxiaeHuii B Protege pabortaror
HE3aBUCHMO 1 HE BIISIOT Ha pe3yJbTaThl pabOTHL JAPYT JApyra. OTO O03HAYaET, UYTO
HET BO3MOXKHOCTHU BBIOpaTh 3K3eMIULIpH kilacca «HoBBIII cMmapTdoH», KOTOpEIE
SBILIEOTCS BBIBEACHHBIMU. [Ipn 3TOM 5TO BO3MOXKHO B paMKaxX, HaIIpHMep,
onbdmmnoreku Apache Jena ans s3bika Java.

IlepRoHayanbHO BBEIOEpPEM MEPBEIE 2 CcMapTPoHA U XapaKTEPUCTHKH X
KaMep (KOJIMYEeCTBO KaMepa, MeTalllKCelll, allepTypa) I pacCMOTPUM Ha MpUMEpPE

STOI'O 34lIpOCa OCHOBHEIC CHHTAKCITHCCKIIC KOHCTPYKITIII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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E 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 Bxmnagxka «SPARQL Query» B cucreme Protége (a — 1moje BBOJa
3alpoca; O — pe3yIbTaThl 3aIllpoca, B — KHOIIKA BBIIIOJIHEHUS

3aIIpoca)

#CHauaJla IpUBOJUTCS OJIOK CTaHJAPTHEIX IIPE(UKCOB JJII TOTO, YTOOLI HE

3aIICHIBATh TPOMO3KIE HASHTU(IKATOPH B paMKaX OCHOBHOI YacTH 3aIpoca
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 M0OaBUTH IpedUKC II CO3JaHHOII OHTOJIOTHHU (ee
naeHTHUKaTop 0epercs ¢ BkIaakn «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>

#llocne npedukcoB uaeT KoHCTpykiusa SELECT {niepeMeHHEIe {, KOTOpasd

GHHCLIBH&%HE& @%%ﬁkﬁblﬁpaHﬂ B KaHCCTBC PC3VyJIbTAdTa 34alIpocCa

SNEKTPOHHOW NOANKCLIO
CepTtudmkar: ECG#B{}E}HEﬁBﬁMﬁHEHmEHEHﬂEHHIGTGH C«?»nu IHICPCHHUCIIAKOTCA HCPC3 HpD'SﬂH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
SELECT ?cmapTdon ?xamepa uncio ?kamMepa MII ?KaMepa aIl
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#Jlanee maetr koHCTpykiuga WHERE { {rpolikun} }. Tpoliku 3aIIlCEIBaIOTCH
aHAJIOTUYHO CHUHTAaKCHCY Turtle, 4To IO3BOIISIET TaKKe HCIIOJIB30BATEL Pa3 e INTeNH
€M, LG, K.

WHERE {

#BMECTO OTACNBbHBIX CYIIHOCTEM MOTYT CTaBUTCS II€pEMEHHEIE,
HauMHArIommecs ¢ «?». Ha HHUX MOIYT HakJIaAbIBAaTHCI YCJIOBUS, OHU MOTYT
BEIONpAThLCS B paMKax crucka mnojeil B «SELECT».

?cMapTQOH :HacThb 7Kamepa .

?xamepa rdf:type :Kamepa ;

'KOJIMUECTBO OCHOBHBLIX KaMeEp 7KaMepa YIUCIIO |
'KOJIMUECTBO METAaIIUKCEJIEl OCHOBHOII KaMephl ?KaMepa MII ;
arlepTypa OCHOBHON KaMephl ?KaMepa aill |

#Jlanee mmer koHcTpykuusa ORDER BY, mnozpoismomas 3ajaTh
COPTUPOBKY PE3YIILTATOB

ORDER BY DESC(?xamepa_am)

#Jlanee uger xoHctpyknusas LIMIT, OFFSET mnozpomsmomias 3a7aThb
KOJIIMYECTRO IIPOITYCKa€MBIX 3aIlICEN U KOJINYECTBO BEIOMPaeMBIX

LIMIT 2 OFFSET 0

Kak BugHO, CTpyKTypa 3ampoca cxXoxka ¢ S3eIkoM SQL (B ToM umcie

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

paznndaercsa. OcHoBHasd dacTb — WHERE, pazbepem noapoOHee €€ BIOKEHHEIE

KOHCTPYKINH, KOTOpPEIE OyyT UCIOJIL30BaTLCS B paMKaX pabOTHI:

1. Tpoiika «CyOBeKT mpeaukaT oObeKT». Ha MecTe KaxJoro m2 31I€MEHTOB TPOIKH
MOXKET CTOATL KOHKpEeTHHIN IRI mnm surepan wim nepemeHHas. llozBosser
BEIOpAaTh BCE€ TPOMKU OHTOJIOTHH, MOJAXOMIAIINE O] 3aJaHHYIO (3aJaHHas TPOIlKa
IICIIONIB3YETCS KaK Macka). IIpm BeIOOpe: Ha MecTe NEPEMEHHBIX B 3aJaHHON
TPOMKE MOXKET CTOSAThL JIHOOas CYIIHOCTL B BEIOMpaeMOIl TPOIKE, JIUTEpalbl
JOJDKHBL CORBHANATE,IIQ 3HAUEHITIO, TUITY, A3bIKY, IR] Ha COOTBETCTBYIONIUX MECTaxX

3INEKTPOHHOW MOAMMCHIO
CepTubipO T ACERI G R PERITAPTES 7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

2. PEIB,[[EHHTEHH «.» MCIKIY TpOﬁHaMH MOXKHO HHTCPIIPpCTHPOBATL KdK JCKAPTOBOI'O
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[IPpOM3BEJEHNE, HO C VYYETOM PABEHCTBAa COOTBETCTBYIONIUX IIEPEMEHHBIX.
Hampumep, «?cmapTdoH KOJ IIPpOU3BOAUTENS ?KOJ» II03BOJIIET BEIOpAThL BCE
TPONKHI, B KOTOPBIX MPHUCYTCTBYET OTHOIIEHUE «KOJ MPOM3BOAUTEID». Eciu B
OHTOJIOTUM 2 cMapT(OHA U TOJBKO y OJHOTO M3 HHX €CThb 3TO OTHOIICHHE, TO
Oy eT BelOpaHa 1 Tpolika.

«?cMapTdoH YacThb ?4YacTh» II03BOJLIET BBEIOpAaTh BCE TPOIKM, B KOTOPBIX IIPU-
CYTCTBYET OTHOIIEHUE «4acTb». ECIM B OHTOJIOrUU 2 cMapT(oHa H Y KaXJOTI0 U3
HIX 110 5 yacTeii, To OyzeT BeiOpano 10 Tpoek.

Ecim yhopomeHHO paccMOTpeTh MHOPSIOK BbIOOpa B paMkax «?cMapTdoH
'KOJI_ IMpom3BoAUTENA ?KoJ . ?cMapT(OH :YacTh 79acTh», TO OyJeT cHadaja
BeIOpaHa | 3amuck mo mepBoli Tpoiike, 10 3amuceill mo BTopoil. Jlamee Oyher
copmupoBano 10 zammcell kak BC€ BapHaHTBI COBMEIEHNN JaHHBIX 3alIllCeil.
IIocne uero OyAyT yaaleHEl S5 3alllcell, IAe B paMKax OJHOMMEHHEIX II€peMEHHBIX
«cMapT(OH» He COBIIAJAIOT 3HAUECHHI.

3. B paMkax TpoeKk TakKXe MOTIYT HCIIOJIL30BATLCS IIYCTHIE Y3IIBI, OIICHLIBAEMBIE
aHAJIOTHYHO cuHTakcucy Turtle ¢ ncmonabzoBarueM «| |».

4. OPTIONAL { {BnoxenHas dacTb where} }. Ilo3BomsgeT 3aJaTh BIIOKEHHEIII
3aIIpoC, KOTOpPHIM OyJeT MNCIOJIL30BAaH TONIBKO MPH HAIMUNHI pPe3yJILTAaTOB.
Hanpumep, «?cmapTdoH :koa npomzBoauTensd ?kKojJ . ?cMapT(OH :4acTh 74acThby
BeiOepeT 10 3amucell, eciam B OHTOJOrum Oyaer 2 cMmapTdoHa U S5 dyacTeil y
kaxjgoro. Ho, ecom Oymer 2 cmaprdona m O dacTell y KaXJOro, TO HUKAKIX
pe3yJIbTaTOB BLIOpaHO He Oyaer. Ilpm stom «?cMapTdOH :KOJ IIPOU3BOIUTEIIA
?kom OPTIONAL { ?cmaprdon yacTe ?4acThk » BeIOepeT Takxke 10 zamiceil B
IIEPBOM CIIy4dae, HO 2 3ammucu Bo BTopoM (dacte B pamkax OPTIONAL
VUUTBIBAaTHCS He OyJIeT).

5. FILTER({ycmoBue}). IlozBonsgeT ocTaBUTL B paMKaX BBIOpaHHEIX 3alllCcell
TOIILKO Te€, KOTOpble MOAXOAAT T1oj ycioBue. Hamnpumep, «?cmapTdoH
TOJ_BBHIYGKAr Abeficak 1L TER(?roa > 18)» mo3BoisieT BEIOpaTh TOILKO TE pe-

SNEKTPOHHOW NOONUCHIO
CepmdbnyTTRPHTHI P HEEPBIP BB ERA‘TIS3 1Hee 18 (CTOUT YUNTHIBATE, UTO €CJIN Y cMapTdQdoHa

Bnapneney’ llleGayxoea TaTeAHa AnexkcaHgpoBHa

2 TaKUX OTHOINEHHI = Y OAHOI'O 3HAHYCHIC 6IDHBH_IE 18: d Y ApYyIroro MCHBIIC, TO
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caM cMapT(oH Bce paBHO OyAeT BLIOpaH, T.K. OJHA M3 3amucell ¢ HUM OyJeT
noaxoauTek o ycnoBus). T.x. FILTER He gBigercs Tpoiikoii, TO MOCJe HEro HeT
HEOOXOAMMOCTH HCIIOJB30BaTh pa3deinTenl. TaknuxX KOHCTPYKIUII B 3alpoce
MOJXET OBITb MHOXecTBO. B pamkax ycrnoBuil FILTER MoryT mcmnoiab3oBaThCS

omepanun. &&,

, <, >, <=, >=, =, |= Takxe MOTYT UCIIOIL30BAaTLCA BCTPOECHHELIE
¢yHKIIUY, HanopumMmep, regex, 1sLiteral (coucokx Bcex (yHKIIMI 34€Ch TPHUBOAUTLCS
He OyJeT U MOXeT OBITh HaliIeH B JOKYMEHTAIIIN ).

6. FILTER EXISTS { { Bnoxennas uyacts where} }, FILTER NOT EXISTS { §
BJIO’K€HHAasd yacTh where} . CrierquanbHble BuAsl FILTER, koTophie OCTaBIIgIOT

3aIIICH, JJI KOTOPEIX BIIOKEHHBII 3allpOoC BEPHYJI/HE BEPHYJI PE3YJILTATHL.

3Hasg OCHOBHEIE KOHCTPYKIIMH, COCTAaBHM CIEAYIOIIMII 3ampoc: BBEIOOP
nHpopMamun  (MACHTUPUKATOp,  KOJ  IPOURBOAHUTENS,  KOH(UIYpaIllLl
[IpoIeccopa, €MKOCTh aKKyMYVJLITOpa, KOJMUECTBO MEralluKCcejIell OCHOBHOI
KaMephl, JHaroHaljlb 5KpaHa) 0 Bcex cMapTdoHax He cTapee 2018 roma ¢ «Super
AMOLED» skpanom.

HeoOxoamnmMo yUHTHIBATH, YTO YacTh HMH(OpMAI[UU MOJXKET OTCYTCTBOBATh,
HO IpH HSTOM PE3YILTAaT BCE paBHO [JIOKEH OBITL IIPEJACTABICH, 3HAYUT
HeO0OXOJMMO HCIOJIB30BaTh MHOkecTBO KOHCTpykiuil OPTIONAL. YcnoBua Ha
roJl U 5KpaH MBJIIIOTCSI 00S3aTeNbHBIMU I CYI[HOCTH, HE MMEIONIIHE >TOI
nHQpOpMaII, HE JOJKHBEI BRIOMpAThCS. Y CJIOBHE Ha SKpaH HaKJIaJLIBACTCS Uepes
MEXaHN3M TpoeK. YCJOBHE Ha TIOJ JOJDKHO VYYUTBIBaATh, YTO MOIJIO ORITh
mepenzgaHne cMapT@goHa I HECKONIBKO TaKIX OTHONICHUII. 3HAYUT HEOOXOIIMO
I paboTaTh ¢ MUHUMAJILHBIM I'OJIOM WJIN HCIIONIB30BaTh KoHCTpyknuw FILTER
NOT EXISTS.

SELECT ?cmaptdoH ?ko1 ?koHPUrypalud ?11aroHaik ?€MKOCTE ?MII

WHERE {

o HAMOIERERATY CTOTO Y3JIa OIIpEJIEIIsIeEM YCIIOBHE, UTO BEIOUpAEMEL il

SNEKTPOHHOW NOONUCHIO
Cepmbyare BEFPPEPIIRATOP2HOTTREHEGRITES" CMapTPOoH" 1IN €ro mogKiIace

Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

?cmaptdoH rdi:type | rdfs:subClassOf* :Cmaptdon | .
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#YCIIOBUE, YTO CBS3L "I'0J BEIDyCKa" JOJI?KHA CYI[eCTBOBaThL. Peann3oBaHO
BJIOKEHHEIM YCJIOBIEM, UTOORI B CIIydae€ HECKOJILKIX I'OJOB HE BEIOpaIoch
HECKOJILKO 3allCell

FILTER EXISTS {?cmapTdoH :roJ BhIIyCcKa ?Toj}

#yCJIOBIE Ha "HOBI3HY" rojia BHIITyCKa

FILTER NOT EXISTS {?cmaprdon :rog Beinycka ?roa2 FILTER(?roa2
<18 || (?roa2 > 1000 && ?rog2 < 2018))}

fcunTaeM, UTO AUCIUIeI oauH. J[JIs1 HECKOJIBLKUX BRIOEpEeTCs mH(OpMaIlns
TOJILKO O ITOIXOIAIINX

?cMapTQoOH HacTh ?aucIuieil . ?auciuieil rdf:type :J{ucmeii .

#YCJIOBIE€ Ha TEXHOJIOTUIO M3TOTORJIEHN SKpaHa

? AUCIUICH :TeXHOJIOTHS N3rOTOBJIEHUS AKpaHa
?TexHomnorusa FILTER (regex(?Texunomorus, "super amoled”,

1))

#IOMOJIHUTEIbHAS BEIOUpaeMast nHpopMaus (IIpU HaIIYIN )

OPTIONAL {?cMapTdoH :KoJ OpOU3BOJUTEII KO }

OPTIONAL {?cmaprtdon :gacte ?mpoir . ?aporir rdf:type :IIpomeccop .
?mpo1l :KoHpUrypamusa Ipoieccopa ?KoHQUypald

OPTIONAL {?aucnneii :qmaroHasjab 5KpaHa ?quaroHalb}

OPTIONAL {?cmaptdon :gactek ?akkyM . ?akkyMm rdf:type : AKKy My JIsITOD .
7akxyM <http://myontologies.com/goods#eMKoCcTs akkymyJisiTopa MA¥u>
?emkxocTh } OPTIONAL {?cmaptdon :yactk ?kamepa . 7kamepa rdi:type :Kamepa .

?KaMepa :KOJIMUECTBO MeTallHnKcelell OCHOBHONM KaMephl ?MII | |

JagaHuA
CdhopMHUpOBaTEL 3aIPOCHI:

| BEIOOp BcexX cMapTdoHOB U uHGOpMAnUM O HOX (aHAJOTHMYHOM

OTIHCHIBagMOE B-BAROTe) ¢ akkyMyaTopoM He MeHee 500 MA*y

ANEKTPOHHOW NOONMCHLIO
CepudbRar:  2COBPTETIPPEHEEOE BAPHEFPOHF O0oKkOB KamMep cMapT@OHOB ¢ mxX HHQOpMaIluei

Bnaneneu: llleGayxoea TarenAHa AnexkcaHgpoBHa

(HHEPTYPH: KOJIIMHCCTBO KaMCp, IIPOH3BOJHNTCIIb, MCI'AIIIIKCCIIN, Pa3pCIICHIIC
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BHIEOCHEMKI )

3 BEIOOp BCEX BapHaHTOB MOJYJIEN AKpaHOB ¢ UX MH(popMaluell (JuaroHaisb,
pa3peleHUe, INIOTHOCTD MMHKCENIEl, TEXHOJIOTU H3TOTORICHI dKpaHa )

4 BEIOOP nepBEIX 10 HOYTOYKOB ¢ MX XapaKTE€pHUCTHUKAMU: KOH(UTYypaIs Ipo -
[[ecCopa, TaKTOBas 4YacToTa, AUaroHaljlb SKpaHa, paspellcHUE >SKpaHa, pa3zMep
OIIEPAaTHBHOI MaMATH, pa3zMEp HOCUTEII MH(OpMAI[MN, TUII HOCHTEISI HHQOP-

Malllll, CITHCOK Pa3bCMOB

Hanucanue npaBuJI ¢ UCI10J1b30BaHHEM s13bIKka SWRL

B pamkax mnocrnegHell paboTEl HEOOXOAMMO C(HOPMHPOBATHL B OHTOJIOTUM
[IpaBUla, KOTOPHLIE IIO3BOJIST, YVUUTBIBAs OCOOEHHOCTHM IIPEAMETHOIl 00JacTH,
(bopMHIpOBaTL BEIBEACHHBIE OTHOMEHHI. J[II1 mpuMepa pacCMOTPUM IIPaBUIIO,
KOTOpoe OyaeTrT oTMedaTh CBeJeHIsd o0 aKKyMyJsitope cmapTd@goHa Kak
COMHUTEJILHEBIE, €CJIU 3asBICHHOE BpeMs paOOTHl B PEKIIME PazrOBOpa IIPERBIMIACT
«EMKOCTBb akKyMyJjsaTopa / 250».

SWRL [9, 10] mo3BosgeT cOCTARISITh IIpaBUIIa, SBIISIOIINECS MMILINKAITAEH
MEXKY MPEJAIIOCBIIIKON U cleAcTBUEM. [locie 3amycka MeXaHM3Ma pacCykKACHUI
OHTOJIOTUS OyJeT WU3MEHATbCSI B COOTBETCTBUM C STHUMH IIPaBIUIAMU.
IIpeanocelIkaMu U CIEACTBUAMIU SBJLIIOTCS BEIPAKEHIS Ha OCHOBE MPEIUKATOB (B
TOM YHCJIE CO3JaHHBEIX B paMKaxX OHToJormii). PaccMOTpumM CHHTaKCHC Ha
[IpUMepax:
| Cwmaptdon(?x). OzgauaeT ?X rdf:type :CmaprdoH (?X aHaIOTHMUECH
repeMeHHBIM B a3blke SPARQL)

2 yacTh(?X, ?p) — 03HauaeT ?X gacThb ?p. Takum 0OpazoM MOIKHO 3alHCATh

IpEeAKaT Ha OCHOBaHHN JIF0OOT0 co3aHHOTO data mm object property.

3 CwmapTtdoH(?X) " yacTh(?X, ?7p). onepanug «and» 3aIUCEIBaeTCI Kak «”*».
4 CwmapTtdoH(?X) " yacTh(?X, 7p) -> aBIAeTCA 4dacThio( ?p, ?X). Onepanus nMm-
AOKYMEHT MNOANMCAH
oo $E¥:H§%3§gﬁgmgj§%ﬁg%ﬁﬁ%ﬁg3:'{{. JTaHHOE IIPaBUIIO OIPEEIIIET AKCHOMY O TOM,
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

YTO €CJIN ?X SIBIISIETCH CMELpT(bDHDM I COACPKHUT HaCTb '}pj TO TAK¥KE MOXHO
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CKa3aTh, 4TO 7p SABJIIETCS HacThiO ?X. [Jogo0OHOE mpaBuiIo reHepupyeTcs
ABTOMATHYECKI B COOTBETCTBUHU C IoJIEM «InverseO», KOTOpoe MBI YKa3kl Balll B

IIPONIJILIX paboTax.

k! BCTPOEHHBIX IPEeIIKATOR |9] Oy Iy T HEOOXOJIMEI:
swrlb:lessThanOrEqual(?x, ?y) (?x MeHbme unu paBHo 7y ), swrlb:lessThan(?x, 7y)
(7x cTtporo Mennme ?y), swrlb:greaterThanOrEqual(?x, ?y) (?x Oonbmie mwin paBHO
?y. swrlb:greaterThan(?x, ?y) (?x ctporo 6onwme ?y), swrlb:divide(?x, ?y, ?z) (B
?X pesyJbTaT onepaiuu 7y/?z).

JIII1 oTJIagKkM YCIIOBHBIX YacTE€H IIPaBIJI MOJMKET HCIIOJb30BATLCI S3LIK
SQWRL [11]. B pamkax Hero OyAeT MHCIOIL30BaThCI TOJLKO MpeguKaT
sqwrl:select(?x, 7?7y, 7z, ). OH NO3BOJIIET OTOOpPa3UThL IIOJIL30BATEIIIO BCE
[IEPEUNCIICHHBIE CYITHOCTIH, I KOTOPEIX aKTHUBUPOBAJINICE IIPEAIOCHIJIKI. TaKUM
00pa3zoM MOIKHO IMpeoOpaz0BaTh MPABHUJIO B aHAJIOT 3aIlpoca M IIPOBEPUThL, UYTO OHO
IIPUMEHSIETCS IS 3alJIaHNPOBAHHEIX CYIIHOCTEIL.

Chopmupyem SQWRL mnpaBmwio mo 3aJaHHBEIM B paboTe KpHUTEPUSIM:
«AxkymymsTop(?a) " eMKOCTb akkymynsarop MA 4(?a, ?v) N Bpe-
M paboTeI B pexume pazroropa(?a, ?t) 7~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMeHHO Takme 3allCH O
AKKyMyJIITOpax OyAyT OTMedaTbCd COMHUTENILHBIMH. UYTOOBI IIPOBEPUTH
KOPPEKTHOCTL YCJIOBHII JaHHOIO IIpPaBIJIa CJIEJYET PACCMOTPETh I KaKUX
AKKYMYJIATOPOB 5TO IIpaBWIO OyAeT cpadaThIBaThb (BEIOpaTh WAEHTUQPUKATOP
aKKyMYJISITOpa, 3asBJICHHOE BpeM: PabOTEl U BEIUNUCIIEHHOE BpeMS PabOTHI ).

JIna moctyna k SQWRL HeoOxoAuMO akTHBHPOBATh BKIAAKy «Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOXoAMMO cO3[4aTh IIpaBmiIo (puc. 240)
II BBECTHU €ro Tejo (puc. 25B). Jlanee HEOOXOAUMO BEIACINTEL IIPAaBIUIO 1 HaXKaTh

KHOIIKY 3amycka (puc. 24a, puc. 24B). Ilocne »toro pe3ynbTaT pabOTBEI MOIKHO

Y BUJAETD Ha BEAALKE£00TBETCTBY IO EN UMEHN IIpaBuia (puc. 25r).

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ﬂ goods [(http://myontologies.com/goods) | [Z\Dh\educate\nocobus\OntologyProtege\resources\ goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

® goods (http //myontologies com/goods) * Search...
DL Query x | OntoGraf * SWRLTab * SWWRLTab * | SPARGL Query *
Active ontology x | Entities X | Individuals by class x
Name Query Comment

MNew Edit Clone Delete

SQWRL Queries |OWL 2RL |3 |

The SWRLAPI supports an OWL profile called OWL 2 RL and uses an OWL 2 RL-based reasoner to perform querying.
See the 'OWL 2 RL' subtab for more information on this reasoner.

Executing queries in this tab does not modify the ontology.

Using Drools for query execution.

See the 53 tab to review results of the SQWRL query.
The query took 310 miliseconds. 1 row was returned.

Run

To use the reasoner click Reasoner > Stert reasoner  w Show Inferences _T

Puc. 24 Bxnaaxka SQWRL B cucteme Protege (a — crucok co3JaHHbIX MpaBIlI; O —
KHOIIKI CO3JIaHIs HOBOTO IIpaBMJIa 1 peJaKTHUPOBAHU BREIISIEHHOIO, B — KHOIKA
3aIlycka BEIOpaHHOIO IIpaBIJa)

YOeIUBIINCE B KOPPEKTHOCTU YCIIOBHOI YacTU MpaBUia, MOXKHO IIEpEHECTH
ero B cnucok SWRL mpasmin (Window -> Tabs -> SWRL Tab) n mMenurs ero
sakmoueHne. Ha pganHOil BiIagke yxke oToOpaxarorca Bce SQWRL mparuia,
OJHAKO OHHN OTMEUEHbl KakK HeaKTHUBHBIE. MOXXHO WM H3MEHUTL IIPAaBUIIO H
OTMETUTh €0 aKTHUBHBIM MM CO3[aTh HOBOE. YCJIOBHAS YACTh IIPaBIUIa OCTAETCS

IpeKHEN, a 3aKmodueHmeM OyJeT SBIAThbca «CoMHuTenbHo(?a)»  (Takxke

HeOoOXOMMO CO34aTh COOTBETCTBYROIIUII KJIaCC).

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO
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