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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUIHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aaad B
00JIaCTH HMCKYCCTBEHHOTO HWHTEIUICKTa, a TAaKKe 3HAKOMCTBO C OCHOBHBIMHU IOHSATHUSIMH U
METOJAaMH MAIIMHHOTO OOYYeHHss M UX I[PUMCHEHHEM K 3ajJadaM, OTHOCSAIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHUS JUCLUHUIUIMHBL — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
UCIIOJIb30BAHUSI TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTa B TIPO(EeCCHOHANBHOM cdepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh INPHUHIUIILI paGOTBI COBPCMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TEXHOIOT i
JUIS pelIeH s 3a/1a4 MpodecCHOHATBHOM AeSTEeNbHOCTH;

— BbIOMparh 1HMGPOBBIE TEXHOJOTWMH, IPOrPAMMHBIC CPEACTBA ISl  PELICHHS
po(heCCHOHATBHBIX 33/1a4;

— TOpPUMEHATH  NPH  PEUICHUH  337ad  NPO(ECCHOHANIBHOW  JCATCIbHOCTH
CIEeUATM3MPOBAHHOE TPOTPAMMHOE 00ECIIEYCHUE U METO/Ibl HCKYCCTBEHHOTO MHTEIIICKTA;

—  paspabarbiBaTh OCHOBHBIC MOJYJIM MHTEUICKTYaIIbHBIX CHCTEM, BJIAJCTh IIPUEMaMU
pelICHHUs IPAKTHYECKUX 3224 B IPEIMETHOH 00J1acTH.

Ilepeyens mNJIAHMPYeMBIX pe3yJabTATOB OOY4YeHHs] MO JHCHHIUINHE (MOIYJIIO),
COOTHECEHHBIX C JIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00Pa30BaTEeILHOI POrPaMMBI

Kopa, dopmynupoBka Kona, dopmynupoBka nnaukaropa | Ilnanupyemble pe3yabTaThl
KOMITETEHIHH 00y4YeHHS TT0 JUCIUTUINHE
(Momysr0),
XapaKTePU3YIOIIUE STAITbI
dopmupoBaHus
KOMIIETEHIIMI, NHINKAaTOPOB
NA-2I1K-4 IIpumenser pu | ['0TOBHOCTB UCIIONIB30BATH
[IK-4. Criocoben peleHuH 3a7a4d | IPUHIUITEI pabOTHI
VICIIO/Ib30BATD pO(ECCHOHATLHON  IEATENBHOCTH | COBPEMEHHBIX
COBPEMCHHBIC METO/1bI HCKYCCTBEHHOTO | HH(POPMAIIMOHHBIX
1upoBbie UHTEJJIEKTA TEXHOJIOTH JUIsl pELICHUS
TEXHOIOTUN IJIA 3a/1a4 mpoeccuoHaTbHON
peuIeHnA pEeXXMMHO- IeATEIIbHOCTH

TEXHOJIOTNYECKUX 3aJa4




1. HauMeHoBaHUe NPAKTHYECKHX 3aHATHIA

Noe Temnr HanmeHnoBanue TeM TUCIUIUIMHBI, UX KPATKOE O0BeM yacoB
JUCLIUTLIT coJiepKaHue
WHBI
5 cemecTp
1. AHalIM3 COBPEMEHHBIX IPOIPAMMHBIX CPEJICTB C 1,5
npumeHenueM NN
2. dopmanuzanus 3HaHui Vcrons3oBanue 1,5
CEMAHTUYECKUX CETEN JUISl TPEACTABIICHUS 3HAHUI
3. Co3znanue oHTOJIOTHH B cucTeme Protégé 4,5
4, Pa3paboTka yueOHON SKCIIEPTHON CUCTEMBI. 15
S. AHanu3 CyIIeCTBYIOIIUX 00pa30BaTEIbHBIX 15
T1aT()OPMEHHBIX PEHICHUH.
Hroro 3a 5 cemectp 10,5
Hroro 10,5




CTPYKTYPA U COJAEPKAHUE ITPAKTUYECKHNX 3AHSTHUN

JlaGopaTopnas padora 1.

AHanu3 COBpEMEHHBIX MPOTPAMMHBIX CPEACTB ¢ NpuMeHenuem M.

Bonpocs! (koMneTeHUNH, HABBIKH) I OCBOCHUSA:
1. U3yunTh COBpEMEHHBIE MPOTPaMMHBIE IPOIYKThI, OCHOBaHHbIEe Ha N.
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH TPOTPAMMHBEIX CPEACTB C

npumeHenuneM MU.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHE PEKOMECHAAIINHA

3aganue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HM)KC CIIMCOK HMHTCPHCT-CCBIJIOK, a TaKXC OPYIuc
HHTCPHCT-UCTOYHUKHN, U3YYHUTC HHTCIUICKTYAJIbHBIC CHUCTCMBI, IIPpCIaraCMbIC Ha
PBIHKE.

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

Onpenenure UX HaNpaBJIeHUE:
- akcnepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;
- HEMPOHHBIE CETH.

3ananue 2

[Tpoananm3upyiiTe BO3MOXKHOCTH, OOJACTH
HEJOCTaTKH HW3YYEHHBIX HWHTEIUICKTYaIbHBIX
COCTaBBTE OTUET B TAOJIUYHOU popme:

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHalJlu3a

Hassanue 10 | Bosmoxuoctu | O0nacte CTOonMOCTH HcTounuk
WJIM CEpBHUCA, | IPOTPaMMBbI MIPUMEHEHUS nHpopMaru
BEPCHSI (www. )



https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
https://soware.ru/categories/artificial-intelligence-platforms

Cnenaiite BbIBojL 0 pbiHke [1O. Paccuuraiite yAenbpHBIM Bec 1O 001acTU
npuMenenus [10. M300pa3ute pesyabTat rpaduuecku (IOCTPOUTE quarpaMmmy).

JlaGoparopHas padora 2
@opmajau3auus 3 HAHUA
Hcnonb30BaHue CeMAHTHYECKUX CeTel JJIM NMPeACTABJICHUS 3HAHUH

Bonpocs! (koMneTeHUUH, HABBIKHN) JAJI OCBOCHUSA:
1. UByuuth oOliee mpeAcTaBlIeHHE O CEMAHTUYECKOW ceTh U ¢permMax s
MIPE/ICTaBICHUS 3HAHUM.

2. HayuuTbCcsi CTPOUTH CEMAaHTHYECKYI0 CETh M HCIONb3yd (PperMbl

peanu3oBaTh CTPYKTYPY OTHOIICHUH.

3auaH1/m AJIA BBIIMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHYeCKasi Ce€Th — OTO OJMH U3 CHOCOOOB TIPEICTABICHHUS 3HAHUU.
M3HayanpHO CeMaHTHWYeCKash CeTh OblIa 3ayMaHa KaK MOJENb MPEICTaBICHUS
JOJITOBPEMEHHOW TMaMsSTH B TICUXOJOTHH, HO BIIOCIEACTBUU CTaja OIHUM U3
crioco0oB npejcraBieHus 3HaHui B IC.

CemaHTHKa — O3HAYacT O6HII/Ie OTHOHICHUA MCKIY CHUMBOJIAMHU U 00BEKTaMHU H3
9THUX CHMMBOJIOB.

EeMKOCTh
KJIacc
METAJLUIITYECKINL,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. [I.
TIPIIMED (dpapdoporsrii

[IpocTreiimuii 00pa3zelr ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOHIeHHs. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYLIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBAaeTCs KAK  METOJ
IIPEICTABJICHNUST 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexut) u PART OF (aBnsieTcst 4acTbio) OTHOIICHHE:
LEJI0€ — YaCTh.

Jlacrouka IS — A ntuna, «<aoc» PART OF «reno». Hanpumep:



1s-a 1s-a

FOKA JacTodKa THIa
[
|
1
| I—
BlIageeT THe3I10 i
I | N— 9| part of
] BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTUYECKOU CETH

MoryT OBITh W JIpyrue OTHOIICHUS: BlajeeT. Torma ceMaHTHYEeCKas CeTh
paciupsieTcsi uepapXxuiecku (BepLIMHAa MMeeT ABe BeTBH). Kpome Toro, mMoxHo
pacIIMPUTD CETh U APYTHMM OTHOIICHUEM:

Iepuoa — «BECHA — JICTOM.

[Tonmywaetrcs mepapxudeckas ctpykrypa nonstus KOKO. MoxHo pa3outh Ha
nojacxeMbl. bonbioi mpoOaeMoil Il CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIAa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KaK BBIBOJ €CTh MPOCTO
HACJIEIOBAaHUE CBOWMCTB BETBU 1S-a.

st oToOpakeHHs] MepapXUUYECKUX OTHOIICHUH MEXJy OOBEeKTaMH W BBEICHUS
CAVMHONW CEMaHTUKH B CEMaHTHYECKHE CETH ObLJIO MPEMIOKEHO HCIO0JIb30BaTh
nporeaypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIIMHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 00bEKTHI.

3amanue 1

Hcnonb3yst  COOTBETCTBYIOLIME JYyrd  TMOCTPOUTh  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpaduu kakoro-nub0 permona. J[yru: rocymapctBo, CTpaHa, KOHTHHEHT,
IMpoTa.

2. JUAarHOCTHKW TJIa3HBIX 3aboneBanuid. Jlyru: kareropum Oojie3HEH,
1aTo(HU3M0IOTHUECKOE COCTOSTHUE, HAOIIOACHUS, CHMIITOMBI.

3. pacno3HaBaHHUs XUMHUYECKUX CTPyKTyp. Jyru: gopmyna BemiectBa, CBONCTBa
BElIEeCTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouemypbl TOWCKAa TOJE3HBIX HCKOmaeMbiXx. Jlyru: HamMmeHOBaHUE
HCKOIIAGMOT'0, PACITOJIOKEHUE MECTOPOXKICHHUsS, TIyOWHA 3ajJeraHdsi, METOJbI
TOOBIYH.

5. cyaebHod mpouenypbl. Jyru: ropuIdYecKOe JIMIO, COOBITHE, MEpHI
BO3JIEUCTBHUSI, CIIOCOOBI pacclieIOBaHUS.



6. pacmpeneneHuss MPOAYKTOB MO Mara3uHam. Jlyru: HMCTOYHMK CHaOXEHUS,
HAMMEHOBAaHUE TPOJYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  ITYHKT
TPAHCIIOPTUPOBKH.

1. OIIpCACIACHUA IIPHHAIJICKHOCTH KHUBOTHOI'O K OIIPCACICHHOMY BUIY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/ITaHI/I}I, CTPOCHHUC, OCOOCHHOCTH IIOBCIACHHUA, BHUJ
ITUTaHHAI.

8. kjaccuuKalMy TUIIEBBIX MNPOAYKTOB. Jlyru: HauMeHOBaHHE TNPOIYKTa,
COCTABJISIFOLINE YaCTH, CIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHUS.

9. pacmo3HaBaHusl TUIa KoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApPTHAS
KOH(Urypaus, 00JacTb MPUMEHEHHSI, UCIIOJIb3yeMOE MPOTrPaMMHOE OOeCTieueHuE.

10. wmepapxmueckoit ctpykrypsl BJI. Jlyru: cuctema, cOCTOSHUE, Ha3Ha4YCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnoab3oBanue ¢ppeiiMoB 1151 NPeACTABJICHUSA 3HAHUI

@peiiMbl - OMH U3 PACTIPOCTPAHEHHBIX (POPMATTU3MOB MPEJCTABICHUS 3HAHUN B
OC. OpeitMm MOXHO TPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4eeK - cJIoTOB. Kaxkaplid CIOT COCTOMT U3 MMEHU U ACCOLMUPYEMBIX C HUM
3HaUYEHUN. 3HAYEHUSI MOTYT MPEJCTaBIATh COOOU JIaHHbIE, TPOLIETYPhI, CCHUIKU Ha
npyrue (pedMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHE OKa3bIBA€TCSd OYEHb
YIAOOHBIM JJIsl MOJICIMPOBAHUS aHAJIOTUHM, OMUCaHUs 00JacTeil ¢ pOJOBUIOBBIMU
CBSI3IMU MOHSTUH U T.II.

JIro00i1 (peiiM COCTOMT U3 HEKOTOPBIX COCTABIISIIOUIMX, MMEHA U COAEpKaHUE
KOTOPBIX OMHCAHO HUXKE:

1. Umsa ¢peiima. D10 naentudukaTop, nprucBauBaeMblii ppeliMy, dpeiiM JoJKeH
MMETh UMS1 YHUKAJIBHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms ciota. 9T0 MAEHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UMs BO (peiiMe, K KOTOPOMY OH IpHHAANeKUT. OOBIYHO UMS CIO0Ta
HE HECET HHUKAKOW CMBICIOBOW HArpy3Kd M SIBJISICTCS JIMILIb HACHTU(UKATOPOM
JTAHHOI'O CJIOTA.

3. VYkazatenu HacieIOBaHMs. OTH yKazaTelld KacaroTCs TOJIBKO (PpEerMOBBIX
CUCTEM HEpapXWYECKOTO THIIA, OCHOBAaHHBIE HA OTHONICHHUSIX ‘‘abCTpakTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyr WH(MOpMaIuioo 00 aTtpubyTax CIOTOB BO
dpeitme BepXHETO YPOBHS HACJIEAYIOT CIOTHI C TAKUMH K€ MMEHAMU BO (peiime
HUOKHETO ypoBHS. Tunmunele ykazatenu HaciemoBanus Unique (U: -
YHUKalbHBIN), Same (S: takoii xe), Range (R: ycranonenue rpanuir), Override
(O: urnopupoBath) u T.n. U moKa3bpiBaeT, 4To (PpeiM MOKET UMETh CIIOTHI C
pPa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIEC 3HaYeHus, R -
3HauU€HUE CJOTOB (hpeiiMa HUKHEro YpPOBHS JOJKHBI HAaXOJUThCA B MpeEenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peilma BepxHero ypoBHs, O - mpu OTCYTCTBUHU
yKa3aHusli 3HAUYEHUE CJoTa (peiiMa BEpPXHEro YPOBHS CTAHOBHUTCS 3HAYEHUEM
cioTta (peiiMa HUKHETr0 YpOBHS, HO B CIy4yae ONpPEIEICHHS HOBOTO 3HAYCHHS
CJIOTOB (hpEHMOB HIDKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAYEHUN CIIOTOB.



4. Yka3zaHue Tuna JaHHbIX. YKAa3bIBAE€TCS, YTO CJIOT MMEET YMCICHHOE 3HAYCHHUE,
100 CIYXKUT yKazareneM apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurenshsbiii), BOOL
(O6yneB), LISP (mpucoemunennas nponeaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuna), EXPRESSION (Beipaxkenue) u ap.

5. 3HaueHHE CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciaoTa JOJIDKHO
COBIIAJaTb C YKAa3aHHBIM THIIOM MO4HHBIX 3TOTI0 CJIOTA, KPOMC TOI'O OOJIZKHO
BBIIIOJIHATBCA YCIIOBUC HACIICAOBAHNA.

6. Jlemon. 3neck paercs onpenenenue nemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. J[leMOoHOM Ha3bIBaeTcs TMpoIeAypa, AaBTOMAaTHUYECKHU
3amyckKaemasi Ipy BBIIIOJIHEHUU HEKOTOPOTO YCJIOBUS. JEMOHBI 3aITyCKAIOTCS IPU

oOpalleHMH K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, JeMOH SBIAETCA
Pa3HOBUHOCTHIO MPUCOCTUHEHHOMN TIPOLIEAYPHI.

7. IlpucoenunenHas mnpouenypa. B kadecTBe 3HAaY€HUsA CIOTAa MOXKHO
UCIIOJB30BaTh IporpaMMmy mpoueaypHoro tuma. Korgja ™Mbl rOBOpUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS NPOIEAYPHBIE U
JIEKJIApATUBHBIE 3HAHUSA, TO CUUTAEM AEMOHBI U MPUCOEAUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO HEpPapXUUECKOM CTPYKTYpBl SBISETCA TO, 4TO HHQpOpMAIus 00
atpuOyrax (¢peiima Ha BEpPXHEM YPOBHE COBMECTHO MHCIIONb3YETCS BCEMHU
(bpeiiMaMu HUKHUX YPOBHEM, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pepeHInH.

Hepapxuueckue (QppeliMOBBIE CTPYKTYpbl Oa3upyroTcss Ha oTHomeHusx IS — A
Mexay (¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dpeliMbl
noJkHbl cogepxkath uHpopmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIINA.

Kondepeniuu pasnensroTcs Ha KOMMEPYECKHUe U 10 pa3BUTHO. OHU COCTaBIISIOT
nodepHue (periMbl. B HEX MoOryT OBITH J00aBJIEHBI CIOTHI: 00BEM TOPTOBIU U
OTOKET.



KoHiep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMepPY eCK I10 PA3BHTHIO
Aama Adama
Mecro MecTo
Tema Toprorma Tema PazpHIHE
JOKTaHHK JOKTa4HK
IS-A
02.01.92 4 KoHpepeHIHA
Aama
MecTo KongepeHi-zan K3 EMITTD

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeiiMOBYI0 MOJIEIb MIPEACTABICHUS] 3HAHUN PeaTn30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo JAUCHUINIMHEC 3a CCMCCTP Y IIPCIOAABATCIIA IIPU COCTABJLANOIINX:
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTClIb, OICHKA, CTYACHT, I10JIy4aTh.

2. BEIOMOCTh TPH COCTABJISIOMINX: IUCHUININHA, CTYACHT, DK3aMEH, CEeMEecCTp,
npenojaBatesib, OlleHKa.

3. KOH(pepeHIus M0 KOMMEPUECKUM BOIMPOCAM MPH COCTABJSAIOIIMX: JaTa, MECTO
IIPOBEICHHUS, TEMA, LIEIb BHICTYIAIOIIHE.

4. MoJIy4eHHE OLIEHKH MPHU COCTABIISIIONIMX: MpPEnofaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. HWCMONB30BaHUS W3JACIUS TPU COCTABIAIONIMX: OpraHu3alus, pa3padoTka
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3JEIHS.

6. mabopmarmonnas ctpykrypa bJl B MammmHOCTpOEHWUHU TPHU COCTABJISIONINX:
bu3myeckne SDQPEKTH, TEXHUUYECCKHE pEIICHHs, H3JeIns, OOBEKT ITOCTaBKH
W3J1eNHsl, TMpUOOPBI M CTCH/IBI, HOPMATHUBEI.

7. wmaccupukanus TPOAYKTa TP COCTABIAIONIMX: Ha3BaHUE, 001acTh
MIPUMEHEHUSI, CIIOCO0 XpaHEHHUsI, CIIOCO0 TPAHCTIOPTUPOBKH.

8. aymutopus (OnmucaHHWE) MpPH COCTABJISAIONIMX: BMECTHUMOCTh, Ha3Ha4YCHUE,
COCTABJISIFOLINE, MECTOHAXO0K/ICHHUE.

9. >KMBOTHBIN MHUp IIpHU COCTABJIAIOIIMNX: BUJ, THII, CPCaa O6I/ITaHI/IH, OCOOCHHOCTH
IIOBCACHUS.



IIpakTHyeckune padborsl 3-5

Co3nanue onroJornu B cucreme PROTEGE. Ocnossl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JAJI OCBOCHUSA:

3. Omnpenenuth NpeaMeTHYI0 00J1aCTh, CO3JaTh KIJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CHCTEMBI Prot€ge, a Takyke Ha mpUMepe CO3AaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

4. Hayuuthcs peanuzoBbiBath nouatust Defined Classes, DL Query B
cucreme Protége

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananusupoBaTh CO3/laBaTh MpaBWiIa JUIsl MPOBEPKU

uH(popmauu o ToBapax ¢ nomoipko s1361koB SWRL 1 SQWRL .

3auamm AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

B kadectBe mpumepa Oyaer paccmMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKPETHOM cMapT(hoHe') i Ha ee OCHOBAHHH COCTABJICHA TIEPBasi BEPCHS
b3.

[lepen nauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaJIbHYI0 MOJEIb MPEeIMETHOU
obnactu. W, myist Toro 4To0bl MOTOM HE OBLIO CIOXKHOCTEH ¢ ee (popManu3anuei,
HEOOXOJIMMO OMNpPEAEIUTh KAKUMHU CYHTHOCTSAMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 310 cymHoctu Moaenu RDF [1, 2] u s3eika OWL [4], T.x. MHOTHE
CUCTEMBI 1 OMOMMOTEKH, B TOM uucie Protégé moanep>kuBaeT 3TU CTaHAPTHI, U
OHM SIBJIAIOTCS HanboJjiee pacpoCTPaHECHHBIMU.

Crout cpa3zy ormeTtuth, uTto Mojaenb RDF sBasercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HbIMU CHHTAaKCHUCAMHU, peanu3ytomux ee [1].

OWL taxxe MoOXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTALMK U B JIIOOOW U3

! https://www.dns-shop.ru/product/052629b36213330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/



s31k0B RDF [4]. KoHKpeTHBIE CHHTaKCHUCHI OymyT OOCYXKIAThCs TO3JHEE U BCE
MIPUMEPHI, OTTMCAHHBIE HUKE MOTYT UX HE TIPHUICPKUBATHCA.

Owntonorust B pamkax monenu RDF mpenmnonaraer ompeneneHue JHOObIX
MOHATUN TPEIMETHOW 00JIaCTH B BUIE TPOCK: CyOBEKT — MpEeauKaT — OOBEKT.
MHuoxecTBO Takux Tpoek oOpazyer rpad mnoHsTud. CyObeKTbl U OOBEKTHI
MHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTUPOBAHHOIO rpada, a MpeauKaThl Kak
ero Ayrd (¥ ONpeAeNSIOT OTHOIICHUS MEXAY CYIIHOCTSAMH). BepmmHbl MoryT
OBITh CJIEAYIOLIUX TUIIOB: PECypC, ITycTasi BEpIIMHA.

Pecypc ommchiBaeT HEKOTOpOE MOHATHE PEaTbHOTO MUpa U pa3AelisieTcss Ha
CCBUIOYHBIE peCcypchl W cKasgpHble. CCBUIOYHBIE PECypCchl — 3TO HEKOTOpHIS
MOHATHUS, KOTOPbIE MOTYT UMETh XapaKTEePUCTUKU (Hampumep, cMapTdoH,
cmapthon SMGI65FZPHZER, »skpan). TakumM TOHSATUSIM MPUCBAUBAECTCS
rinobanbHblii  yHUKaTbHBIN uaeHTH(dukarop IRl (Internationalized Resource

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

TaKHE€ PECYpPChl MOTYT HAXOJWUTbCS KaK Ha MecTe CyObeKTa, TaKk M Ha MecCTe
00BEKTa B 3aBUCUMOCTH OT NpEeAUKaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJISIOTCS NPOCTO 3HAYEHHUEM ONpeleiaeHHOro tuma. COOTBETCTBEHHO, TAKWE
pecypcbl MOTYT HaXOAMUTCS TOJBKO Ha MecTe oObekTa. Ho, mpu sToM 1i1si HUX
MOKET OMPEACNATHCS TUI U JJI1 CTPOKOBBIX 3HAUEHHIM MOKET OMPENEATHCS A3BIK.
Hampumep, s Hamield mpeaMEeTHOW OOJAacCTH TAaKWMU CYIIHOCTSMH MOTYT
ABAThCA: 6.2 (KOHKpeTHas auaroHaidb 3kpaHa; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; string); «4epHbIN~(@ru (I[BET; String; pycCKUii).

Takxe HEOOXOOUMO OTMETHUTh, YTO «IPEAUKAT " TaKKEe MOXET OBbITh
«CYOBEKTOM™ WJIK «00BEKTOM ™ B paMKax JIPYyTrux TPOeK. ITO HEOOXOAUMO YTOOBI,
HaIrpuMep, ONUCaTh OrPAHUYEHUS JAHHOTO OTHOLIEHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOMWMMA ISl «UMHTAIMS " N-apHBIX
cBs3eil. Kak BUHO M3 KOHUEMUIUUA MOJENH, MPEAUKAT MOKET CBA3BIBATH TOJIBKO 2
pecypca. Ho, 3T0 pemaercs ¢ NOMOLIBIO BBEIECHUS MPOMEXYTOYHOW BEPIUHUHBI U

pasziefieHueM CBSI3M Ha HECKOJIbKko OuHapHbIX. [Ipu »ToM BepmmHa He Oyner


http://myontololgy.org/goods#phone1

MPEACTABIATh MOHSATUE PEATBLHOIO MHUpPA M €l HET CMbICTA JaBaTh YHHUKAJIbHbBIN
I00ANBHBIA UIAECHTU(UKATOP, JOCTATOYHO JIOKAIBHOTO JIJII COCTABJICHHS TPOEK.
NMeHHO 171 TaKUX BEPIIMH M BBEJEH 0oOCykjaaembli Tum. [Ipu 3ToM He Bcerna
OYEBHJIHO CTOWUT JIM BBOJWUTH JJIi TOW WJIM WHOW CYIIHOCTH TJ00ambHOU
unentuukarop. Hampumep, KOHKpeTHBIM cMapTPoH o00damaeT  psAIOoM
XapaKTePUCTUK TUCIIes M OBUIO PEIICHO BBIJCIUTh JIUCIUICH KaK OTACIbHYIO
cymHOCTh. [Ipu 3TOM 111 HAaC OH SABJISETCS HEOTHEMIIEMON YacThi0 cMapTQoOHa, a
MIPOU3BOJIUTENIL CMapT(HOHA MOKET CTaBUTh Pa3HbIC MOJIEIU JUCIUICS OT Pa3HBIX
MPOU3BOJIUTENICH MPU YCIOBUU COXPAHECHUSI XapaKTEPUCTUK. Torma MoXeT ObITh
1eecoo0pa3Ho UCIOIb30BaTh MyCcTyr0 BepimmHy. C apyrodl CTOpPOHBI, €Clu
MIPOU3BOJIUTEIIb MPUCBOMII JAHHOMY JIUCIUICIO OIIPEACICHHBIN KO, TO MOXKET OBITh
1enecoo0pa3Ho BBIICIUTh €ro Kak pecypc. T.K. OH MOXET OBbITh YCTAHOBJICH U Ha
Ipyroii cMaptdoH, a Takke OyJeT MpoIe peaanu30BbIBaTh, HAIPUMEpP, 3aIPOCHI
JUJIsL OTIPEICTICHUS] CEPBUCOB, IJI€ €CTh B HAIMYMU JAaHHBINA guctuien. [{ns npumepa
MyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PEUICHUE™ Y KOHKPETHOTO

JUCIIIIeS:

SM-D-G965FZPHSER pa3pemienne _x
_X Topu3oHTalb 2960
_ X BepTukaib 1440

JlaHHbIe TPOIKK OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

pa3geweHue rODU30OHTa b

SM-D-G965FZPHSER 25960

» 1440

BEeDTUKalb

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucries

CTOUT OTMETUTbH, UTO JAHHBIC TOHATHS TaKXe MOXXHO OBUIO OIMHUCaTh C
UCTIONb30BaHUE 2 CBs3EH «paspelieHue rop—, «paspemeHne Bep— u 0e3
IPOMEKYTOUHON BEpIIMHBI. UTO MOKa3bIBAET, YTO CO3/aHNE OHTOJIOTUU OCTACTCSI
BapHaTUBHBIM MPOIECCOM, 3aBUCAIIUM OT KOHKPETHBIX LEJeH W MpeanouTeHH

pazpaboTuuka.



Kak mnpaBuno IRI pecypca cocroutr wu3 wuaentuduxatopa b3 wumm
IPOCTPAHCTBAa HMMEH M HUAEHTU(UKATOpa IOHATHA B HeMm. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, Moxer o3Ha4aTh, YTO OMNKUCHLIBAETCS

MOHSITUE «phonel— B b3 TOBapoB C UACHTU(DUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHcaTh KaXKIbIH pa3 TOJHBIN
unaeHtudukarop b3 wiM mpocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoHO 3ammchiBaTh «mo:phonel—, rae moxy «mo:— Oyaer
noapazymeBarbes noiHsblil IR B3.

Cranpapt RDF BBOIUT HE TOJNBKO KOHUEMIHIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT TUIBI, KOTOpPbHIE
MO>XHO HCIIOJIb30BaTh B OHTOJNOrusiXx Ha Oaze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, pa3spemieHue aucruiest o
TOPU30HTAIM MOIJVIO OBITH OINHCAHO CIEIYIONIUM 00pa3oM: X TOPHU30HTAIIb
“2960”"xsd:integer. OcHoBHble moOHATUS u3 rdf, rdfs, xortopeie OyayT
UCIIOJIB30BaThCA B paMKax JaHHoOUW pabotel: rdfs:Resource (mousitue pecypca,
ormucanHoro panee), rdfs:Class (monsitue «kiacca), rdf:Property (monsitue
otHomienus ), rdfs:subClassOf (oTHolIeHHE, KOTOPOE ONMpeneNsaeT «CyOheKT ™ Kak
noakiace «oowbekra™), rdfs:subPropertyOf (oTHomeHue, KoTopoe ompeaeisieT
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIeHHEeM), rdfs:domain
(oTHOWIEHME, ompenenstonee o0JacTh ONPEACTICHUsT JIPYroro OTHOLICHHS),
rdfs:range (oTHOIIIEHUE, OMIPEAEIIAONIee 00JaCTh 3HAYCHHS JPYTOr0 OTHOIIEHUS),
rdfitype (OTHOLIEHHE, KOTOPOE OMNpeaensieT «CYOBEKT™ KakK HK3EeMIUISP
«o0BeKTa ™).

OWL sBnsieTcs CTaHIAPTU3UPOBAHHBIM S3IKOM CO37aHus OHTOJIOTHil. OH
MMEeT HECKOJbKO BapHaHTOB CHUHTaKcHca (B TOM uuciie (YyHKUHOHAIbHBIN), a
TaK)ke MOXKET ObITh TIpeoOpa3oBaH B yrobor n3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCSA Kak
HaacTtporka Haa RDF, koropas yTOYHsE€T MOAXOM K CO3JaHUKD OHTOJIOTHM,
pacImpseT BO3MOKHOCTH MOJICTTH ¥ BBOJUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA

UMeEH owl).


http://myontololgy.org/goods#phone1

b3, co3mannbie ¢ ucnonb3oBanuemM OWL mpeamnonaraioT, 4To Ha HUX
IIPOU3BOJAMTCS BBIBOJ, KOTOPBIM MO3BOJISIET MPOBEPUTH HENPOTUBOPEUHBOCTH b3,
BBIBECTH HOBBIE OTHOILICHMUSI.

B cBs131 ¢ 3TUM ONKMCAHUE OHTOJIOIMH MOKHO pa3/IeiuTh Ha:
1 CymnHoctu. Bcee mnonsTusi, onucaHHele paHee B pamkax RDF, a Ttaxxe
HeKoTOpble HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanue MOHATUS 4Yepe3 KOMOWHAIMI0O MHOXKECTBA IPYTHX
cymHocTel. OTHUM U3 OCHOBHBIX IPUMEPOB MPUMEHEHHUS SIBISIETCA ONPEACICHUE
Kjacca yepe3 BblpakeHue. Hanpumep, «Kamepodon— — 310 TenedoH, KOTOPHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelIieHUEM He MeHee 2(0Meranukcenei;
HOBBIA THUII «YHUCIO™ — 3TO OOBEIUHEHHE MHOXKECTB LEIBIX YUCEN U YHUCEN C
JTpOOHOM YacCThIO.
3 Akcuomsl. TOYHO W3BECTHBIE MOJIOKEHMSI M IOJIOKEHHS, KOTOpPBIE BCEraa
JTOJKHBI OCTaBaThCs MCTUHHBIMH. Hanpuwmep, Ha OTHOLIEHUE
«mnoTHoCThl IMKceneii™ MOryT ObITh HaJIOXKEHbl OrpPAaHUYEHUA Ha O00JacTb
OTNpeseNieHus] — 3K3eMIULIp Kiace «Jlucmiueii— u o0JacTh 3HAYEHHUS — «IEJIoe
yucino—. [Ipu 3ToM ecnu B 0aze 3HaHuil Oyner Tpoika «G muotHocThlIukcenein
529, TO 3TO MOXKET MPHUBECTU KakK K ommnoke (eciu G TOYHO HE MOXKET SBIATHCS
IK3EMIUIIPOM Kilacca «Jlucruieli—), Tak M K BBIBOLY HOBOro oTHomeHus «G
rdf:type ucreii—.

Kak yxe Obuto ckazano Beimie, OWL noGaBiser HOBbIC TOHSATHS U
akcUOMBI. /{151 JaHHON paboThl HEOOXOUMBI CIEAYIOIINE MOHATHS:
1 owl:Class. Ananornuno rdfs:Class;
2 owl: Thing. Knacc, sBistroriuiicst mpeIKoM BCeX KJIacCOB. AHAJIOTUYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. Tlogkmnacc otHomenutit (rdf:Property), cBsi3piBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonknacc otnomenuii (rdf:Property), cBsizpiBaromumx pe-

cypc ¢ IRI u nurepau;

5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu



object/data property, siBistrorieecst mpeakoM Beex Object/data property;
6 owl:FunctionalProperty. Knacc oTHoIeHH, TPUMEHSIEMBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIIECTBOBAThH JIBA TPHU-
wieta «x ¢ yl—, «x ¢ y2—, e yl u y2 pasnble cymHocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, NeKIapupyollee, YTO FIK3EMIUIIP CyObeKTa-
KJ1acca He MOKET OBITh OJTHOBPEMEHHO SK3eMIUIIpOM 00beKTa-kiacca. T.e. B
OHTOJIOTUY HE MOXET CYIIEeCTBOBATH JBa TpuIuieTa «x rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasnsie knaccsl U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOTUMBIE JUISI COCTABIICHUS BhIpaxeHH. By yT onuchiBaTh
npu nossiennn (owl:members,, owl:unionOf u T1.71.)

Tenepsp, KOTa CYIIHOCTH, KOTOPBIE MOTYT OBITh HCIIOJIH30BaHbI, 0003HAUCHBI,
MO’KHO CIJTaHUPOBaTh 00IIee onucanue npeameTHon odiaactu. OHO pa3fesieHo Ha

OIIMCAaHHUC KJIACCOB, OK3CMILIISAPOB U OTHOILICHUH MCKIAY HUMHU (pI/IC. 2) H OIIMCaHHuC

caMUX OTHOILIEHUH (puc. 3).

SM-G965FZPHSER

—» owl:Class 2018

rofi Bbinycka

—
5 rdf:type tacre K®g, nponssoauTena
&[] Tosap SM-G965FZPHSER
(@]
9 rdfs:subClassOf ™
2 SM-D-G965FZPHSER
o e TeXHONornA 4acTb
= rdf:type LuaroHanb
- 3KDa 3roT! HUA 3KPpaHa
L— YacTb TOBapa uper AMOLED
P v P _ Exynos 9810
—q 6.2 PpasgeweHne ue
_— Y 3KpaHa KO/1-BO
Oucnnen AGTHOSTE aHa M/H

16 anep

nuKkcenei 8

paspelleHne yactoTa pabpToi
BEPTUKA/Nb  MPOLLECCOPayTLL

| rdTiype [2.9,1.9]
—— [poueccop 2960 1440

L—— AKKymynatop

paspe ne
n3opTanb

—— Kamepa 529

rdfs:subClassOf

Puc. 2 ®parment rpada, onuchIBaOMIETo KIacChl, YK3EMILIAPHI M UX OTHOIICHUS B

paMKax onucaHusi cCMapTHOHOB



owl:Property

. cBoboaHoe
rdfs:sylsProheRyOf rdfs:range
—— 4acTb TEeKCTOBOE | xsd:string

rdfs:domain rdfs:range \

L—» Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L | Hacwro% paspelueHue
Koa npoussoautens —
/ rdfs:range
HUCNOBOE: 4 TexHOI0rMA N3roTOBNEHMA PaspelueHme
rdfs:range SKpaHd
wsifdonbis rdfs:subPropertyOf \dfsidomam
rdfs:domain [Oucnneit
rog, Bbinycka _/ rdfs:domain
aspelleHue
[MaroHanb 3KpaHa (= pasp

FOpPU30HTaNb

Puc. 3 ®parment rpada, onuchIBarOIIEro CBOMCTBAa B paMKaxX OMUCAHUS

CMapTPOHOB

B pamkax mnpuBeneHHOro (parmMeHTa KiIaccOB BbIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBapy», «CmapTtdon». Takxke BblACIEHB HEKOTOPbIE OTAEIbHBIE COCTABIISIOINE
cMapTPoHa Kak mojakiaccel kinacca «Yactb ToBapay: «Jucmnei», «Kamepay,
«IIpoueccop», «AkkymynsaTop». Cro/la BbIJICJIIEHBI TOJIBKO CaMbI€ BAKHBIC YACTH,
KOTOpbIe OOJIbIlIE BCEr0 HMHTEPECYIOT IOKyIarened M Haubosee IEHHbI INpU
o0paboTke uHpopMalyu 0 ToBape. OcTanbHbIE XapaKTEePUCTUKH OyAyT 3a1aBAThCS
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KauyeCcTBE NMpHUMEpa TAaKUX OTHOLIEHUH MOXKHO BHJIETB: «TOJ
BBIITYCKa», «KOJ Mpou3BoAUTENsH»). CTOMT OTMETUTb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3a/IaHHE
OyZneT 3aBHCETh OT HCHOJB3YEMOr0 CHHTaKCUCa W/MIW  BO3MOXKHOCTEH
WHCTPYMEHTAILHOW CHCTEMBI.

B pamkax mpuBeAIeHHOTO (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo n30exaHwe H3JIMIIHEH KOHKpeTH3aluu (IIpH

peanu3anuy pas3fefieHHe JenaeTcs OuYeBUIHBIM 00pazoMm). B pamkax mpsmbix



HaCJIEeTHUKOB «owl:Property» BblneneHBI TUIIBI BOBMOKHBIX OTHOILIEHHM: «4acTb)
(1151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(1aHHBIE CBOWCTBA OIPENEISAIOT TPYNIy CBOMCTB, OOBEIMHEHHBIX OOIIEH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yHOpolleHus: JanbHelmeil o0padoTku. Ilog TEKCTOBBIMM MOApPA3yMEBAIOTCA
KOHKPETHbIE 3HAY€HHUsA, KOTOpbIE IOTOM MOryT OBITh IHPeoOpa3OBaHbl B
nepeyucnseMbii Tun. B pamkax CBOOOAHBIX K€ OMHCAHUA MOTYT COJEP>KaTb
HECKOJIBKO XapaKTEPUCTUK, OJJHY XapaKTEPUCTUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
U T.A.), «unknown» (Tpymma XapakTepUCTHK, N00aBIISIEMbIX aBTOMATHYECKU B
nporiecce cOopa uHPoOpMaluu, JIi  KOTOPHIX HEBO3MOXHO  OIPEICTUTh
IPUHA]JIEKHOCTD K paHEe OMMCAaHHBIM IpyIIaMm).

Heo0xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 TpUBEAEHBI TOJIBKO
¢parmenTsl rpada ans ynpomieHus. OcTaBmmecs (QparMEHTHl ONMCHIBAIOTCS
aHAJIOTUYHO U He 00JIaJatoT TOMOJHUTEIbHBIMA OCOOEHHOCTSIMHU.

T.k. onKcanue TOKHO MOAPa3yMeBaTh BO3MOKHOCTh cOOpa HHPOpMauu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
3TOM OyJeT NPOUCXOAUTH 100aBICHUE HOBBIX CYLTHOCTEM:

1. TlomyuuTh ¢ neTanbHOM CTpaHUIBI TOBapa CHUCOK XapaKTEPUCTHK B BHJE
«Ha3BaHUE
— TEKCT» U JPYTrUX HEOOXOAMMBIX OTAENIbHBIX IMOJIEH (CChLIKA, KOJA TOBapa,
KaTeropus u T.1.);
2 [IpousBectTu mnouck moAkiacca kiacca «ToBap», COOTBETCTBYIOILETO
KaTEerOpUM PacCMaTpuBAEMOro ToBapa. ECIu He HalIEH, TO CO3/1aTh,
3 Co3pmarpe 3K3eMIUISIp MOJYYEHHOro B .2 kinacca (jokanbHas 4vacth [RI
dbopmupyetrcs kak «Kox mnpousBoauTens» win kak «Koxg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaK0M XapaKTEPUCTUKA
4.1. TlpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHCAHUS KaKOro-TO M3
noJikyaccoB kiacca «Hacts ToBapay. [lonknacce! kinacca «Hacts ToBapay, a

TAKKC OTHOLICHHS, CBA3aHHBIC C HUMHU 3a/IaHbl 3apaHCC U HC U3BMCHAIOTCS B



nporecce coopa uHGopMauu. s KaKA0ro U3 TaKuX KJIaccoB 3aal0TCs

CIHCKHU TOJeH U mpaBwia uX npeodpazoBanusi. KoHKpeTHbIE pealn3anuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJIYYHTh 3K3EMIULIp (@ MPU OTCYTCTBHM CO3ATh)
COOTBETCTBYIOIIEH yacTu (popmupoBanus JokaibHOU yacTu IRI st Takux
yacTell Takke mponucaHo B mpaBwiax u3 1. 4.1.). nsg momxydeHHOTo
AK3EMIUISIPA 337aTh OTHOLIEHHWE, CBA3BIBAIOLIEIO €ro C pacCMAaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAWTH OTHOIIEHHE IO UMEHHU XapaKTEPUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOLIEHUE C TAKUM UMEHEM KakK JI0YEpHEE CBOWCTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3arh
DK3EMIUISIp TOBapa C paccMaTpUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJYYEHHBIM OTHOIIEHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOIMYECKOro Mmoaxoaa. B orimuum ot

PESIIUOHHON MOJIEH, B JIIOOOW MOMEHT JIETKO MOTYT OBITh J00aBJICHbI HOBBIC
OTHOUIEHUS, IPOU3BEAECH NIEPEHOC UX B APYTYIO IPYIITy, IPOU3BENCHO 3alaHUE UM
HOBBIX orpaHudeHuil. Takxke paboTa ¢ onMcaHueM MpeIMETHONW 00JaCTH B LIEJIOM
BEJIETCS B TEpMHUHAX OOBEKTHOW WMIIM JH000M MHTepecytomieit Hac moxaenu. [lpu
ATOM M3MEHEHUs, KaK MPaBWJIO, HE BEAYT K JIOJITOMY OXHUJAAHHS (T.K. YaIlle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TosryuuB oOuiee HepopMaabHOE OMUCAHHE MOJIEIH, MOKHO MPHUCTYHaTh K
ee (popmanuzanuu u peanuszauu b3 ¢ ucnonb3oBaHUEM KOHKPETHOTO CHHTaKCcHCa
W/WIW  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HAenaTbCid MapauiebHO C
UCITOJIb30BAaHUEM CUCTEMBI Protége.

[lepBoHayasibHO  TOCNIE  3allyCKa CHCTEMbl  HEOOXOAMMO  3a/1aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 36). [auubrii wumeHTHdUKATOp TaKXKEe OINpeAenseTr U 0a30BbIN
npedukc. Jns U300paKEHHON OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TIpePUKC I BCEX CO3aBAEMBIX

cymHocten «http://myontologies.com/goods#»



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

File Edit View Reasoner Tools Refactor Window Help
© goods (http://myontologies.com/goods) ~ Search.
|Active ontology | Entities | Individuals by class DL Query |
[LILILE A Mhttp://myontologies.com/goods| 6 Metrics
Ontology Version IRI
Annotations
Class axioms
'Ontology imports | Ontology Prefixes General class axioms |
Direct Imports
Indirect Imports
No Reasoner set. Select & reasoner from the Ressoner menu v/ Show Inferences i

Puc. 4 Bkimagka «Active ontology» B cucteme Protégé (a — maHensb B BKJIQIOK C

aKTUBHOMU BKJIaJKOM «Active ontology»; 0 — HAEHTHU(PUKATOP OHTOJIOTHH )

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

@ goods (hitp://myontologies.com/goods) ~ Search...

a
Active ontology | Entities |Individuals by class DL Query |
Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes  |Annotations |Usage
Data propgtties Annotations: -

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

DuplicattAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRI (Rename)... Ctrl-U

ENEEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

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

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKiIagkon «Enititesy; 0 — maHenb BI0KEHHBIX BKIIAAOK BKIIagku «Entitiesy ¢
aktuBHOM BKiaakol «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONKH

n00aBJICHUS UepaAPXUU TTOAKIACCOB/TIOIKIIacca JIJIsl BBIICIEHHOTO KJ1acca)

Jlanee HEOOXOOMMO CO3JaTh Hepapxuio kiaccoB. s 3Toro HE0OX0AUMO

BBIJICNIUTh KJIACC, TMOJKIAcCaMUd KOTOpOTO OyAyT BEpXHHE KIJIACChl Haren



uepapxun (B Hamem ciydae owl:Thing, puc. 58). Ilocme 3Toro BBI3BIBATH
KOHTEKCTHOe MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpaTh myHKT «Add
subclasses» (puc. 5r). Kinacchel Takke MOTYT J00aBJISITHCSA 110 OTHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOSIBIS€TCS OKHO
no0aBiieHHs UepapXuu nojakiaccoB (puc. 6). Kaxaas BBeeHHas CTpOKa B TAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (ImyTeM J00aBJIEHHS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRl co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onToNMOrMu}#{00paboTanHOe MM Kiacca}» (B pamkax
00pabOTKM UMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpoleia Ha « »);y —
IRI ponurensckoro kinacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3ajaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTaJIbHBIX (OTCTYIMHBI 3a7aeTcs Kak « Taby).
[Tocne nHaxatus Ha «Continue» MOSIBISIETCS OKHO, NMpEAJiaramollee co3aaTh i
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHsI oTHoIIeHus «owl:disjointWithy. [Jlns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxHO co3manus HepapXHuu MOJAKIACCOB B cucteMe Protége



[Toxa B3 siBisieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBieHne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BbiBoja
rpaduyuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepelitn Ha Hee (puc. 7). 37ech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccMoTpeHune TEKCTOBOTO
MPEACTABICHUS]  TO3BOJIUT HAaM  yBUJETb KaKu€ HMEHHO  TpPOWKHU
WHCTPYMEHTAJIbHAsA CHCTEMa CO3/ajla Ha JaHHbIA MOMEHT W Jy4dlle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPBIX CIIy4asX MOBEICHHE CUCTEMBI MOKET OBbITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHUE MO yMmMod4aHuto). [ns atoro
HeoOxoauMo coxpaHuTh oHtojoruto (File -> Save As). Ilpu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v . H = =
BTN Bl (B %[A04[A[d [R6[Q @@ @5 e
PaspelweHnue
" Tosap
e dYacTL_toBapa ¥ !
) Tosap l'* . [ ) Paspewenne ] @ Yacrs_tosapa |
e L = =i - D <y
& Kamepa ] [ & Axkymynsirop ] [ Mpoueccop ] [ } CmaprdoH ] [ [ucnnen

Puc. 7 Bxknagka «OntoGraf» B cucreme Protégé

OTKpBIB NOJy4YMBIIMICS (aiil MOKHO YBHUJIETh NMPUBEICHHBIN aaliee
TEeKCT (ImpuUBEIEHbl (PparMEHTbl € KOMMEHTapUsMH, OOBSCHSAIOIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Omnmcanue HAYMHACTCS C OOBSIBICHUS TPEPUKCOB
#Onpeznenenue oOero npegukca BCEX CO3AaBaEMbIX CYIIHOCTEN (naiiee

MOXXHO BMECTO HCTO IMHUCATDH «»



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

# «.» SABIISICTCS CHUMBOJIOM Pa3aACIINTCIIEM TPOCK

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

#nanee IRI Hamieit oHTONIOrMM OMIpeENAeTCA KaK SK3EMIUISIP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cienyeT OoNMMCaHUE CO3/IaHHBIX KJIAaCCOB

#«;» SBISETCS CTIENUAIBHBIM Pa3feUuTeNeM TPOEK U MOCIE HEro UeT

JIBOMKA «IIPEIUKAT — 00BEKT», & «CYOBEKT» OepeTcs U3 NpeablIylie TPOKu
:Axkkymyasatop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. ar0 skBHBaJieHTHO 3amucu <«:Akkymynsarop rdf:itype owl:Class
: Akkymyasitop rdfs:subClassOf :Hacts_ToBapa»

#]Jlns moaknaccoB owl:Thing otHomenue rdfs:subClassOf moxker ObITH
OITYIIIEHO TPpU TeHepanuu (daiina

:Pazpemenue rdf:type owl:Class .

#]lanee onmuckIBalOTCS OOIME aKCHOMBI. B Haliem cirydae 3To HECKOJIBKO
YCJIOBUYM Ha TPYMIIBI KJIACCOB OJHOTO YPOBHS, YTO HUKAKHUE CYLUIHOCTH HE MOTYT
OBITH SK3EMIUIIpaMU OJJHOBPEMEHHO HECKOJIbKUX KJIACCOB M3 TPYIIIBI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkkymynsarop :ducmeii :Kamepa :IIpomeccop )] .

[IpeoOpa3zyem TMOCHENHIOID 3amuch B BUJ TPOCK JUIsl €€ TOHUMAaHUA,
VUYUTBIBAs 4TO: «[]» — TMO3BOJIAET 3a7aBaTh IYCTbie Y3ibl;, «()» — TMO3BOJISIECT
3aJaBaTh CKMCKM (a1 3amanns couckoB B RDF ects crenmanbubiil kimace rdf:List
u otHomreHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y .

_y rdf:type rdf:List . _y rdf:first : Axkkymynsatop . _y rdfirest _e.



_erdf:type rdf:List. _e rdf:first : Iucmmeii . _y rdf:rest | .

_l rdf:type rdf:List . _| rdf:first :Kamepa . _y rdfirest k.

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

DOTO TakkKe MOXKET OBITh 3aMMCcaHO0 B  (PYHKIIMOHAIBHO  CTHIIC:

DisjointClasses(
:Axkymynsarop :ucrneit :Kamepa :IIporeccop )
[TormmaHnue CTaHAApPTOB M CHHTAKCHMCAa OOJIer4aeT [ajbHEHIIyro paboTy ¢
OHTOJIOTHEN (B OCOOEHHOCTH palOTy € 3alMpocaMu U PEeIaKTUPOBAHHE OHTOJIOTHH
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce oneparnuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3TaHUS
MYCTBIX Y3JIOB, HO NPU 3TOM CHUCTEMa B COCTOSIHUM MX IOHSATH B OOJIHIIIMHCTBE
cinydaeB). Takke CTOMT OTMETHUTD, YTO MHOTHE OTMCAHMS TaK WM WHAYE MPUIETCS
MUCaTh CaMOCTOSATEILHO B COOTBETCTBUU C OMpeesieHHbIM cuHTakcucoM (defined
classes, clOXHBIE OrpaHUYEHHUS] HA TMOJS U T.J. PEATUIYIOTCS B CHUCTEME C
ucnoas3oBanueM Manchester Syntax [7]).

Hanee neobxomumo 3amath Object Properties. OHm 3amar0TCcsi aHAJIOTUYHO

uepapxuu kiaccoB Ha Bkiaake «Object Propertiesy. (puc. 8)

goods (http://mycntologies.com/goods) : [Z:\D\educate\nocobus\COntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies. com/goods v Search...

Active ontology Entities Individuals by class ‘DL Query | OntoGraf |

|Individuals - | = =owl:topObjectProperty — http:/www.w3.0rg/2002/07/owiktor
\Annotation properties  Datatypes = Annotations Usage |
‘P’gta pTOperﬁ§S Il Annctations: owl:topnjectProrty EMEDE]

Classes  Object propemesa ‘Annotations

" ] Asserted ~
Add sub-properties...f_
0)
Functional Equivalent To
e SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct & reasonar from the Pessoner menu ¥ Show Inferences S



Puc. 8 Jlo6aBnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—

KHOIIKa J100aBJI€HUS UEPAPXUU OTHOIICHHUI)

Ha nanHom sTarne HeoOX0aUMO 33]1aTh CBOMCTBA «4acTh» U «paspelieHue». Jlanee
OTMIIIEM 3TH CBOMCTBa MmojpoOHee, a UMEHHO 33JaJUM 00JIaCTb ONpENeTCHUs U
o0JacTb 3HaUCHUSI.

J1ist cBOMCTBA «4acTh» 00y1acTh onpezeneHus « ToBapy, 001acTh 3HaYCHUS
«Yacte_ToBapa». Jlms Toro, 4TtoOBI 3amaTh ATy HH(POPMAIIUIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HailTu pasgen «Domains» B MOSBUBLIEMCS

OMMCaHUU U J00aBUTh HOBYIO 3amuch (puc. 90), BHIOpaB COOTBETCTBYIOIIUI

KJ1acc cymHoctel (puc. 9r).

4acTb

File Edit View Reasonsr Tools Refactor — :
* ‘ \Data restriction creator Class hierarchy \
< htip://mycntologies_com/goods . . [ . P
o, eeds b menicbars M) | Class expression editor | Object restriction creator |
Active ontology  Entities | Individuals by “* © = Asserted -
Individuals v © owl:Thing
Annotation properties  Datatypes ;f‘?’pe‘”e"“e
Data properties iHhe
5 5 e D
Classes Object properties
T= G| Asserted ~
v-mowl:topObjectProperty
acts |
= pa3pelleHune
OK Cancel
Transitive = gwi-topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
=3
Irreflexive Tonap

Ranges (intersection) =+

No Ressones set. Select s ressoner from fhe Ressoner menu |V Show Inferences |

Puc. 9 3aganme wurpopmamum o Object Property B cucteme Protégé (a —

BBIZICJIEHHOE CBOMCTBO «4acTb», O — KHOIKAa J00aBJIEHHS HOBOM 00JacTH
ompenesieHus, B — KHONKA pPEAaKTUPOBAHUS  CYIIECTBYIOIIEH  o00yactu

OIIPCACIICHUA, I' — aKTHUBHAA BKJIAAKAa HCPAPXHMM KJIACCOB IIPpU 3addHHUH o0acTn

oTpe/ielIeHUs] CBOICTBA)



[Tpu 3TOM BO3MOKEH HE TOJBKO BHIOOP M3 CYIIECTBYIOIIMX KJIACCOB, HO H
3alande uepe3 BbIpakeHUs: Ha Bkiaakax «Class expression editor»