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BBEJIEHUE

Lesn 1 32724 0CBOEHH TUCIUILTHHBI

HGHLIO OCBOCHUSA AUCHUIUIMHBI ABJIACTCA O3HAKOMIJICHHEC CTYACHTOB C KPYIrOM 3aJa4d B
00JIaCTH WMCKYCCTBEHHOTO HHTEJUICKTa, a TAaKKE 3HAKOMCTBO C OCHOBHBIMHU IOHSATHSIMHU U
METOJaMH MAalIMHHOI'O O6y‘I€HI/I$I H HX TI[IPUMCHCHHCM K 3aJadaM, OTHOCAIIUMCA K
npoheccHoHaTEHON 00JIaCTH.

3aI[aLII/I OCBOCHUSA OUCHUIUIMHBI — O3HAKOMJICHUC CTYACHTOB C BO3MOXHOCTAMU
UCIIOJIb30BaHUS TEXHOJIOTUI HCKYCCTBEHHOTO MHTEIUICKTa B ITpodeccnoHanbHOM chepe.

B pe3yibTaTe 0CBOEHHS TUCHUIIHHBI CTYIE€HTHI T0JIKHBI:

—  HCHOJb30BaTh MPUHIUIBI paOOTHI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUHN 115
perIeHus 3a/1a4 MPoQPeCcCHOHATBHOM e TEIFHOCTH;

— BbpIOMparh I1U(POBBIE TEXHOJIOTMH, MPOTrpaMMHBIE CpEACTBAa JJsl  PEIICHUs
npodecCuoHaNbHBIX 33724,
— TPUMEHATh  TPU  pelmieHHH  3amad  NPOPECCHOHATBHOW  JEATEIHHOCTH

CHeIUaTU3UPOBAHHOE TIPOTPAMMHOE 00ECTICUEHNE U METO bl UCKYCCTBEHHOTO WHTEJUICKTA;

—  pa3pabaTbiBaTh OCHOBHBIC MOJYJIW MHTEIJIEKTYAJIbHBIX CHCTEM, BJIAJIETh MPUEMaAMH
perieHust MPakTUYECKUX 3a/1a4 B IPEAMETHONU 00J1aCTH.

Ilepeyenb MUIAHUPYEeMBIX Ppe3yJbTATOB OOYUYEHHUS MO0 JAUCHMILUIAHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJIbTATaAMHM 0CBOEHHsI 00pa30BaTeIbHON MPOrpamMMbl

Kon, popmynupoBka

Kon, popmynupoBka

[Inanupyemsblie pe3ysbTaThl

ONTUMAJIbHBIA BapUAHT €€
penieHusl.

KOMIIETCHITUT WH/IMKaTOpa 00y4eHHs TT0 TUCIUTUTNHE
(MOZyITI0), XapaKTEPU3YIOITUE ITATBI
(bopMHUpOBaHUST KOMITETEHIIHH,
WH/INKaTOPOB
YK-1. Cnoco6en | U-1yk-1 BhIZICISIET | JleMOHCTpUpyeT MMOHUMAaHHE
OCYIIECTBIISTh MIOUCK, | IPOOJIEMHYIO CHUTYaIUIO, | TTAPAIUTMbl CHCTEM HCKYCCTBEHHOTO
KPUTHYECKHI aHalW3 W | OCYIIECTBIISICT €€ aHAJIN3 M | MHTEJJICKTA, MPEICTABICHHS 3HAHHMA
CHHTE3 uHPOpPMAIINY, | TUATHOCTUKY HAa OCHOBE | B MHTEJUICKTYaJbHBIX CHCTEMaXxX IS
MPUMEHATh  CHCTEMHBIN | CHCTEMHOT'O TOAX0/1a pelieHusl 3a7a4d AJIEeKTPOIHEPTeTUKU

MOAXON JJI  peleHus U DJIEKTPOTEXHUKHU;

MOCTABJICHHBIX 3a7a4 N-3yk-1 ompenensieT U | NIPUMEHSET HOBbIE METOJIbI PEIICHUS
OIICHUBAET pHUCKH | 3a71a4 AEKTPOIHEPTETUKU u
BO3MOXXHBIX  BapUaHTOB | AJIEKTPOTEXHUKU
pemieHuid  MPOOIEMHOM | MPOBOIUT CPABHUTENBHBINA aHAIHU3 U
CUTYyalluH, BBIOMpAET | OOOCHOBBIBAET BBHIOOP MOJENU H

CPCACTB IIPCACTABICHUA 3HAHUM IIpu
peIICHUN 3aJa4 3JICKTPOSHCPICTUKU
H SJICKTPOTCXHUKHU,

HCIIOJIB3YET MCTOJbI IIOHUCKa
peIHeHI/Iﬁ, IMPUMCHSEMBIC B CUCTCMaX
HCKYCCTBCHHOI'O MHTCJJICKTA

1. HaumeHoBaHHe JIa0OPATOPHBIX 3aHATHII

Ne Tembl HaumeHoBaHMe TeM TUCHMIUIMHBL, UX KPaTKOE O06bem yacoB
JMCLIUTLT coJiepKaHue
WHBI
5 cemectp
1. AHanu3 COBpEMEHHBIX IPOTPAMMHBIX CPEJICTB C 1,5
npuMeHenuem M1




2. ®dopmanuzanus 3Hanui Mcnonab3oBanue 15
CEMAHTUYECKUX CETEH JJIs IPEACTABICHUS 3HAHUN
3. Co3zpnanne oHTOJIOTUH B cucteMe Protégé 4,5
4. PazpaboTka yueOHOI SKCIIEPTHON CUCTEMBI. 3
o. AHanu3 CyIIeCTBYIONIUX 00pa30BaTeIbHBIX 3
1aT(OPMEHHBIX PEIICHUH.
Wroro 3a 5 cemectp 13,5
Hroro 13,5




CTPYKTYPA U COJIEP’KAHUE JIABOPATOPHBIX 3AHATUI

JlabopaTopHnas padora 1.

AHanu3 COBPEMEHHBIX IPOrPaMMHBIX CPEACTB ¢ IpuMeHennem NN.

Bonpocs! (koMIeTeHUMH, HABBIKH) /IVIs1 OCBOCHUS
1. U3yunTh cOBpeMEHHbIE TPOrPaAMMHbIE TPOAYKThI, OCHOBaHHBIE HAa 1.
2. Hayuntbcst aHanu3upoBaTh BO3MOKHOCTH MPOTPAMMHBIX CPEACTB C

npuMeHenuem NN.

332]21HI/ISI AJIA BBIIMMOJTHEHUA U METOAUYECKHE PCKOMEHAAIINHA .

3axganue 1

I/ICHOHBBySI HpHBGJICHHBIfI HHMNKEC CIIMCOK I/IHTepHeT-CCBIJ'IOK, a TaKXeE )IpyFI/IG
I/IHTepHeT-I/ICTO‘{HI/IKI/I, I/ISy‘lI/ITe I/IHTGJIJICKTyaJIBHBIe CUCTCMBI, npezmaraeMLIe 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

Onpenenute UX HaNpaBICHUE:
- 3kcniepTHbIe cucteMsbl (IC);

- CUCTEMEBI ¢ 0a3aMu 3HaAHUI;

- UHTEJJIEKTyaJIbHOE 00y4EHHUE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiiTe BO3MOXKHOCTH, OOJACTH TPUMEHCHHS, JOCTOMHCTBA U
HEJIOCTATKU M3YYEHHBIX MHTEIUICKTYaJIbHBIX cUcTeM. Ha oCHOBE aHa/IM3a COCTaBbTE
OTYET B TaOJUYHOU popme:

Haszsanwue [10 | BosmoxHoctu | O0nacth CtoumMocCTh Hcrounuk
WJI CepBHUCA, | MIPOTPaMMBbI MIPUMEHEHUS nHpOopMaIUU
BEpCUs (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 BbiBOA o0 pbiHKe [1O. Paccuuraiite ynenpHbIi Bec 1Mo o00JacTH
npumenenus [10. M3obpa3ute pe3ynbTat rpaduyecku (IOCTPONTE JUArpamMmy).

JlabopaTopHas pa6ora 2
dopmaau3anus 3 HAHUMT
Hcnonb3oBaHue ceMaHTHYECKHUX ceTeH I NPeACTABICHUS 3HAHUU

Bonpocs! (koMneTeHIIMH, HABBIKH) /IJI51 OCBOCHMS :
1. U3yuuts oOliee mpeacTaBiICHUE O CEMAaHTUYECKOU ceTu U (peiimax mis
IIPE/ICTABIICHUS 3HAHUM.

2. HayuuTbcs CTpOUTh CEMAHTUYECKYIO CE€Th W HCHOAb3ys (PperMbl

peanu3oBaTh CTPYKTYpPY OTHOILLICHMIA.

3anamm JJIA BBINMMOJIHEHUSA H METOAUYECCKHUEC PEKOMECHAAIIUHA:

CemaHTHYECKas CETh — ATO OJIMH M3 CIIOCO0O0B MpeIcTaBIeHUs 3HaHu . 3HaYanpHO
CEMaHTHYeCKas CeTh OblIa 3ayMaHa KaK MOJIeJIb TIPEACTABICHHUS TOJITOBPEMEHHOM
aMSTH B TICUXOJIOTUH, HO BIIOCJIC/ICTBUH CTajla OJJHUM U3 CTIOCOOO0B MPEICTaBICHUS
3Hanuii B OC.

CemaHTHKa — O3HAYaeT O6HII/I€ OTHOLICHUA MCXKIY CHMBOJIAMHU U 00BbEeKTaMU M3
9THUX CUMBOJIOB.

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

[IpocTeiimuii 006pa3err ceMaHTHYECKON CETH

BepmuHbl — 3TO 00BEKTHI, Tyrd — 3TO OTHOIIEeHUs. CeMaHTHYecKash MOJENb He
packpeiBaeT camMa MO cebe KakuM OoOpa3oM OCYIIECTBISICTCS MPEACTABICHHE
3HaHui. [lodTOMy ceMaHTMyeckas CeTb pacCcMaTpUBAaeTCd KakK  METOJ
MPEICTABICHNS] 3HAHUW W CTPYKTypupoBaHus 3HaHuil. I[lpum pacmmpenun
CEMaHTUYECKOMN CETH B HEW BO3HUKAIOT IPYTM€ OTHOLICHUS

IS —A (mpunamnexut) u PART OF (sBnsercst 4acThio) OTHOIIICHUE:
L[€JI0€ —> YaCTh.

Jlactouka IS — A ntuna, «<Hoc» PART OF «reno». Hanpumep:



1s-a 1s-a

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

Pacumpenve ceMaHTUYECKOU CETH

MOFYT OBITHL H APYruc OTHOULICHUA: BJIAACCT. TOFIIa CCMAaHTHN4YCCKasA CCTb
pacmupiacTCa UCPAPXUUCCKHU (BepIIII/IHa HNMCECT ABC BCTBI/I). KpOMe TOT0, MOXHO
pacinpuThb CETh U APYI'M OTHOIICHUCM

Nepuog — «BCCHA — JICTO».

[Tonmyuaercss wmepapxuueckas ctpykrypa mnoHstus FOKO. MoxkHo pa3duth Ha
nojicxemMbl. bonbinoi mpoGiemMoil [uisi CeMaHTUYECKUX CETeil [BISeTCS TO, 4YTO
pe3yJIbTaT BbIBOJA HE IapaHTHUPYET JOCTOBEPHOCTH, TAK KaK BBIBOJ €CThb MPOCTO
HaCJIeI0BaHNE CBOMCTB BETBH 1S-a.

Jlist 0TOOpakeHUs UEPAPXUUYECKUX OTHOIIEHUUW MEXIYy OOBEKTaMU U BBEICHHUS
€AMHONW CEMaHTUKH B CEMAaHTHYECKHE CETH ObUIO MPEeaSIOKEHO HCIOJIb30BaTh
npouenypHsie ceth. CeTb CTPOUTCS HA OCHOBE Kilacca (IOHATHA); BEPIIUHBI, T1yTH
U TIPOLEAYPHI MPECTABICHBI KaK OOBEKTHI.

3aganue 1

I/ICHOHBSYSI COOTBCTCTBYIOIIHC AyTru IIOCTPOUTH CCMAHTHUYCCKYIO CCTh,
KaCaromyrocs:

1. reorpadum kakoro-mub0 perwona. Jlyru: rocymapctBo, CTpaHa, KOHTHHEHT,
IUpoTa.

2. JWarHOCTHKW TJIa3HBIX 3a0oneBanuii. Jlyru: kareropuum  OoJie3HEH,
MaTOPU3NOIOTUIECKOE COCTOSTHUE, HAOIOICHHSI, CHMITTOMBI.

3. pacmo3HaBaHUs XUMHUYECKHUX CTPYKTyp. yru: dopmyna BemecTBa, CBOMCTBA
BEIlleCTBa, 00JIACTh IPUMEHEHUS, MEPBI TPEAOCTOPOKHOCTH.

4. mpoiieAyphl OUCKA MOJE3HBIX UCKOMaeMbIX. Jlyri: HauMeHOBaHHE UCKOMAeMOTO,
PacCIONOKEHHE MECTOPOKICHHUS, TTyOUHA 3aJeraHus, METObl 1O0BIUH.

5. cynebHoi nponeaypsl. Jlyru: :opuandeckoe Juilo, COObITHE, MEPBI BO3JCUCTBHS,
CIIOCOOBI paccieI0BaHMS.

6. pacmpenelleHHS TPOAYKTOB IO MarasmHam. JIyru: HMCTOYHHUK CHAaOKEHHS,



HAaUMEHOBAaHUE MPOAYKTa, CIOCO0 TPAHCIOPTHUPOBKH, KOHEYHBIA ITyHKT
TPaHCIIOPTUPOBKH.

/. ompeneneHUs: MPUHAMJICKHOCTA >KMBOTHOTO K OINPENEICHHOMY BHUAY, THUILY,
ceMeicTBy. Jlyru: mecto oOMTaHUS, CTPOCHUE, OCOOCHHOCTH TOBEICHHUS, BU]
MMATAHUS.

8. knaccu(uKalMy TUIIEBBIX MNPOAYKTOB. Jlyru: HauMeHOBaHHE HPOIYKTa,
COCTaBJISIIOIINE YaCTH, CIIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHHUS.

9. pacnio3HaBaHusl TMNAa KOMIIbioTepa. Jlyru: cTpaHa W3roTOBUTENb, CTaHAAPTHAS
KOH(Urypanus, 00J1acTb IPUMEHEHUS, UCIIOJIb3yeMOE MTPOrpaMMHOE 0OECIICUeHHE.

10. umepapxuueckoir ctpykrypel BJI. yru: cucrema, cocTosiHHe, Ha3Hauy€HHUE,
B3aUMOJCHCTBUE COCTABIIAIOLIKX.

HUcnoab3oBanue ¢ppeitMoB 1Jisl MPeACTABJICHUS 3HAHUM

dpeiiMbl - OIMH U3 PACPOCTPAHEHHBIX (HOPMATU3MOB MPEICTABICHUS 3HAHUN B
OC. dpeiiM MOKHO TIPEACTABUTH ce0e KaK CTPYKTYPY, COCTOAIIYIO U3 Ha0opa siueek
- c10ToB. Kax/iplii CIOT COCTOMT M3 UMEHHU M aCCOLMUPYEMBIX C HUM 3HAYEHMHII.
3HavueHUs MOTYT TIPEACTaBIATh COO0OM JaHHBIE, MPOIEAYPHI, CCHUIKM Ha APYTrue
dbpeiiMbl Wil OBITH MMYCTHIMU. Takoe MOCTPOCHHE OKa3bIBACTCS OYCHB YIOOHBIM JIJIs
MOJICIMPOBAHMS AHAJIOTUM, OINHUCAHUS O00JacTell C POJOBHJIOBBIMU CBS3SIMHU
MMOHSTUU U T.II.

JIro6oii (peliM COCTOUT M3 HEKOTOPBIX COCTABISIONIMX, UMEHA U COJIepKaHHe
KOTOPBIX OITUCAHO HIKE:

1. Ums dpeitma. D10 maeHTUGUKATOP, MPUCBAUBAaeMbIi (peliMy, ppeiim moinKeH
UMETh UMS YHUKAJIBHOE B IAaHHOU (PpeiiMOBOI crucTeMe.

2. Nms cnota. 910 MAEHTUHUKATOP, IPUCBAUBAEMBIN CIOTY; CIOT AOJKEH UMETh
YHHUKaJIbHOE UMS BO (hpeiime, K KOTOPOMY OH MPUHAIICKUT. OOBIYHO UMSI CIIOTA HE
HECET HUKAKOUW CMBICIIOBOY HATPy3KH U SIBISETCA JIUITH UACHTU(HUKATOPOM JAHHOTO
CJIOTAa.

3. Yka3aTenu HacienoBaHUs. JTH yKa3aTEeIN KacaloTCsl TOJIbKO PPEMOBBIX CUCTEM
MEepapXHUECKOro THUIIA, OCHOBAHHbIE Ha OTHOUIEHUSAX “a0CTpaKTHOE-KOHKPETHOE ,
OHH TTOKa3bIBAIOT, KaKyto HHMopMaIuio 00 aTpudyTax CI0TOB BO (pperiMe BEpXHETO
YPOBHS HACJEAYIOT CJIOTHI C TAKMMH K€ MMEHaMHU BO (peiiMe HUIKHEro YPOBHS.
Tunmuneie ykazatenn HacnegoBanus Unique (U: - yHuKanbHBIN), Same (S: Takoi
xe), Range (R: ycranoBnenue rpanwmi), Override (O: urHopuposats) u T.n. U
MOKa3bIBaeT, YTO (HpeiiM MOXKET MMETh CIOTHl C Pa3HBIMH 3HAYCHHSIMHU: S - BCE
CJIOTHI JIOJDKHBI MMETh OJMHAKOBHIE 3HAaYeHWs, R - 3HadyeHwe cioToB ¢peiima
HUYKHETO YPOBHS JJOJKHBI HAXOJAUTHCS B TIPEIeiax, yKa3aHHbBIX 3HAYECHUSIMU CIIOTOB
dpeiima BepxHero ypoBHs, O - Ipu OTCYTCTBUU yKa3aHUsS 3HAUYCHUE CIIOTa (peiima
BEPXHETO YPOBHSI CTAHOBUTCS 3HAYCHUEM cCIIoTa (hpeiiMa HIDKHETO YPOBHS, HO B
Clly4ae OIpeACICHUsT HOBOTO 3HAYEHUSI CIOTOB (PpeiMOB HIDKHHX YpPOBHEH
YKa3bIBAIOTCS B KAUE€CTBE 3HAYCHHM CIIOTOB.

4. Vkazanue Tuna JaHHBIX. YKa3bIBACTCA, YTO CJIOT MMCCT YHUCIICHHOC 3HAYCHHC,



00 CIIyKUT yKazaTesnem Apyroro ¢peiima. K Tumnam m1aHHBIX OTHOCSITCS:

FRAME (ykazatenn), INTEGER (uensiit), REAL (gelictButensnsiii), BOOL
(6yneB), LISP (mpucoenunennass mpoueaypa), TEXT (trekct), LIST (cmucok),
TABLE (ta6nuna), EXPRESSION (Bbipaxkenue) u zip.

5. 3nauenue cnota. [lyHKT BBOAA 3HAUEHHUSA CJIOTA. 3HAYEHHUE CIOTA JOJIKHO
COBMAJATh C YKa3aHHBIM THUIIOM JIaHHBIX A3TOTO CJIOTA, KPOME TOTO JOJIKHO
BBITIOJIHATHCS YCIIOBUE HACIICIOBAHMUS.

6. Jlemon. 3aeck naercs onpenenenue gemonon tumna [F-NEEDED, IF-ADDED, IF-
REMOVED u 1.1. JleMOHOM Ha3bIBaeTCs MPOLEAYpPa, ABTOMATUUECKH 3allycKaemas
IIPY BBINOJHEHUN HEKOTOPOTO YCIOBUSI. JEMOHBI 3aITyCKAIOTCS MPU

O6paH_IeHI/II/I K COOTBCTCTBYHOIICMY CJIOTY. KpOMe TOro, ACMOH ABJIKICTCA
Pa3HOBUAHOCTBIO HpHCOCI[HHCHHOﬁ mponucaypsbl.

7. IlpucoeauHenHas npoueaypa. B kauectse 3Hau€HUS CI0Ta MOKHO UCIIOIb30BATh
nporpamMmy npoueaypHoro Ttuna. Korga Mbl TOBOpUM, 4YTO B MOJENAX
NpeICTaBiIeHUsT  3HaHUM  ¢peiiMmamMu  OOBEIUHAIOTCS  NPOLEAYpHBIE |
JEKJIapaTUBHbIE 3HAHMUS, TO CUMUTAEM JAEMOHBI M IMPUCOEAUHEHHBIE MPOLELYPHI
IPOLIETYPHBIMU 3HAHUSIMH.

OCcOOEHHOCTBI0O MEpPAPXUUYECKON CTPYKTYPHI SIBISETCS TO, 4TO HH(OpMalus 00
atpuOyTtax ¢peilMma Ha BEpXHEM YpPOBHE COBMECTHO HCIOJb3yeTCSI BCEMH
dpeiimamMu HIKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hampumep: ®peiimoBoe npeacraBieHue KOH(OEpEHIUN.

Hepapxuyeckue (QpeiliMOBBIE CTPYKTYphl Oa3upyroTcss Ha OTHomieHusix IS — A
MeXay (peliMamMu, OINUCHIBAIONIMMH HEKOTOpyro KoHpepeHiuio. Bce (peiimbr
noJpkHbl  coaepxkarh uHbopmainuio o JATE, MECTE, HABSBAHWM TEMBI,
JOKJIAIYUKE. Takum oGpa3zom, Ha caMOM BEpXHEM YPOBHE orpejesieH (hpeim
KOH®EPEHIIUA.

KoHpepeHnn pa3aeisaroTcs Ha KOMMEPUYECKUE U 10 pa3BUTHIO. OHU COCTaBIISIOT
nodepHue ¢periMpl. B HUX MOryT OBITh J00aBJICHBI CIOTHI: 00BEM TOPTOBIH U
OTOKeET.



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

[Tpumep PperiMmoBoit Mmonenu

3amanue 2.

Hcnonb3ys (hpeiiMOBYI0 MOJIENb MPE/ICTABIICHUS 3HAHUN peain30BaTh CTPYKTYPY
OTHOIICHHH, OMUCHIBAIOIIME CIEAYIONIUE CUTYAIUH:

1. sx3amen mo AUCHUINIMHE 3a CEMCCTP Yy IIperoAdaBaTClIaA IMPHU COCTABIIAIOIINX:
CEMCECTpP, 9K3aMCH, IIPCIIOAABATCIIb, OLICHKA, CTYACHT, IIOJIY4aTh.

2. BEIOMOCTh IPH COCTABJISIOIIMX: IUCHUIUIMHA, CTYACHT, 3K3aMEH, CEMECTp,
pernoaBaTeib, OIlCHKA.

3. KoH(pepeHIUa 0 KOMMEPYECKUM BOIMPOCAM IPHU COCTABJISIONIUX: JaTa, MECTO
NPOBEJICHUS, TEMA, 1IEJIb BHICTYMAIOITHE.

4. ToJIydeHHME OLIEHKH TPHU COCTABJAIOLIMX: MpPEIojaBaTeib, CTYJICHT, OICHKA,
MOJIy4aTh.

5. WCMONB30BAaHUS W3MAEIUS TPU COCTABISMIONMIMX: OpraHU3anus, pa3pabdoTka
TEXHOJOTHYECKOTO pEIICHUs, hccleqoBanue «pusnueckoro sddexra», METObI
CO3aHUS U3JIEIHS.

6. mabopmanmonHas cTpykrypa b/l B MammmHOCTpOCHMH TPH COCTABIISIOIIMX:
¢usnueckre >PGEKTh, TEXHUYECKHE PEIICHUS, W3ACINsS, OOBEKT IOCTaBKU
u3/eNusl, IPUOOPHI U CTEHbl, HOPMATHUBBHI.

7. xaccuduKays MpoIyKTa MPU COCTABJISIONINX: HA3BaHUE, 00JIaCTh MPUMEHEHNUS,
croco0 XpaHeHus, Cnocod TPAaHCIOPTUPOBKHU.

8. aymurtopus (omMcaHWE) TPU COCTABISAIONIUX: BMECTUMOCTh, Ha3HAUYCHHE,
COCTaBIISIIOIINE, MECTOHAXOXK/ICHUE.

9. )KMBOTHBIM MU TIPH COCTABISIOIINX: BHJI, TUII, Cpella OOUTaHUs, OCOOCHHOCTH
MOBEICHUS.



IIpakTnyeckue padornl 3-5

Co31aHue OHTOJIOTHH B CHCTEMeE PROTEGE. Ocnosbl RDF u OWL

Bonpoch! (koMneTeHIIMH, HABBIKH) [1JI51 OCBOCHMS

3. Onpenenuth NpeaMETHYIO 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHS C
UCIIOJIb30BAHUEM CUCTEMBI Protégé, a Takke Ha nmpumepe Co3AaHHOU
B3 pacecmotpets monens RDF, s3pik OWL u cunrakcuc Turtle.

4. Hayuutbcs peanu3oBbiBaTh noHsATusi Defined Classes, DL Query B
cucreme Protege

5. M3y4uTh BO3MOXKHOCTH si3bika 3arpocoB SPARQL

6. Hayuuthcs ananu3upoBaTh C€O3/1aBaTh TMpaBuja i IPOBEPKHU

uH(popMaIuu 0 ToBapax ¢ nomoinsko a36ikoB SWRL 1 SQWRL .

332]21HI/ISI AJIA BBIIMMOJTHEHUA U METOAUYECCKHE PCKOMEHAALINHA .

B kagectBe mpumepa Oymer paccMoTpeHa HH(popMamus O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(oHel) 1 Ha ee OCHOBAHMM COCTABJIEHA HepBas BEPCHUS
B3.

[lepen maganmom paboThl ¢ cucTeMoi Protégé [6] He0OX0aUMO COCTaBHTh
X0Tss OBl HEKOTOPYIO VIPOIICHHYI KOHIIENTYaJbHYI) MOJACIb MPEIMETHOM
obnmactu. U, 1151 TOro 4ro0bl MOTOM HE OBUIO CIIOKHOCTEH ¢ ee (hopMan3ainei,
HEOOXOUMO OIPEIACTUTh KAKUMHU CYIITHOCTSIMH MOXXHO OIIEpHpOBaTh. B manHOM
ciydae 3to cymHocti mojiesii RDF [1, 2] u s3eika OWL [4], T.K. MHOTHE CUCTEMBI
u OmOimoTeku, B TOM dYucie Protégé momnmepkuBaeT 3T CTaHAAPTHI, U OHH
SIBJISIIOTCS] HAanOO0JIee pacIpOCTPAaHECHHBIMH.

Crout cpasy OTMETHTh, uTo Mojeiab RDF sBusercs aOCTpakTHOH W
CYIIECTBYET MHOXECTBO SI3bIKOB C Pa3HBIMH CHHTaKCHCAMHU, peaau3yromux ee [1].

OWL taxxe MoxeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAIMK W B OO0 W3

! https://www.dns-shop.ru/product/052629b3621f3330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/



sa361k0B RDF [4]. KoHKpeTHBIE CHHTAaKCUCHI OYIyT OOCYXIAaThCsl MO3JHEE U BCE
MIPUMEPBHI, OTIMCAHHBIE HUKE MOTYT UX HE IPUAECPHKUBATHCA.

Onronoruss B pamkax monaenu RDF mpeamnonaraer ompeaeneHue Ir00bIX
MOHSATUN TMPEIMETHOM 00JIACTH B BHUJE TPOEK: CYOBEKT — MpPEeIUKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpaszyeT rpad mnoHATUH. CyOBEKTbI U OOBEKTHI
MHTEPIPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO Irpada, a mpeIuKaThl Kak ero
Oyru (M ONpEeAeNSIOT OTHOIICHHS] MEXAY CYIIHOCTAMHU). BepmimHbel MOTYT OBITH
CJIEIYIOIINX TUIIOB: PECYPC, MyCTasi BEPIIUHA.

Pecypc onuceiBaeT HEKOTOPOE MOHATHE PEATLHOrO MUpPA U pasJiessieTcss Ha
CCBUIOYHBIE pecypchl U cKaysgpHble. CCbUIOYHBIE pecypcbl — 3TO HEKOTOpbIE
NOHSTHS, KOTOpbIE MOTYT HMMETh XapakTEepPUCTUKU (Hampumep, cMapTQOH,
cmapthon SMGI65FZPHZER, »skpan). Takum TOHSATHUSM TPUCBAUBACTCS
rinobanbHblli  yHUKaIbHBIN wuaeHTudukarop IRl (Internationalized Resource

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

TaKHUe PECYpPChl MOT'YT HAXOJUTHCS KaK Ha MECTe CYObEKTa, TaK U Ha MECTE 0OBEKTa
B 3aBUCUMOCTH OT IIpeIUKaTa.

CkansipHble pecypchl YKa3blBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKH U
ABIIAIOTCS TPOCTO 3HAYEHHEM ompeneneHHOro Ttuma. COOTBETCTBEHHO, TaKHe
PECYPCHI MOTYT HaXOJIUTCS TOJIBKO HA MecTe 00bekTa. Ho, mpu 3TOM /1711 HUX MOXKET
OTPENENAThCS TUM U JJII CTPOKOBBIX 3HAYCHHM MOXKET OIPEACNATHCS S3bIK.
Hampumep, s Hameld mpeaMeTHONW OOJacTH TaKUMHU CYIIHOCTSIMH MOTYT
aBAThCs: 6.2 (KOHKpeTHas AuaroHanb dkpana; float), «Samsung Galaxy S9+—
(opuruHanbHOE Ha3BaHUE; String); «4epHBIA(@ru (IBET; String; pyCCKUii).

Taxke HEOOXOIUMO OTMETHTH, YTO <«IIPEIUKAT TaKXKE MOXKET OBITh
«CYOBEKTOM ™ MJIN «OOBEKTOM ™ B paMKaX JIPYTUX TPOeK. ITO HEOOXOIUMO YTOOHI,
HaIrpuMep, ONUCaTh OrPAHUYECHUS JAHHOTO OTHOIIEHUSI.

IlycTtas BepumriHa B OCHOBHOM HEOOXOoAWMMA Il «UMHUTALMUS ™ N-apHBIX
cBsa3eid. Kak BUHO M3 KOHUEMIMKU MOJIEIHU, NPEIUKAT MOKET CBSI3BIBATH TOJBKO 2
pecypca. Ho, 3T0 pemraeTcsi ¢ mOMOIIbIO BBEICHUS MPOMEKYTOUHOU BEPIIUHBI U

pa3zelieHHeM CBSI3M Ha HECKOJIbkOo OuHapHbix. Ilpu sTOM BepuimHa He Oyner


http://myontololgy.org/goods#phone1

MIPEACTABIATh NOHATHE PEAJbHOIO MHUpPA U €M HET CMbICIA JaBaTb YHUKAJIbHBIN
rJI00aJIbHBIA UACHTU(PUKATOP, TOCTATOYHO JOKAJIBHOIO ISl COCTABIIEHUS TPOEK.
NMeHHO 171l TakuxX BEpUIMH U BBeleH oOcyxaaemblid Tun. [lpm 3TOM He Bcerna
OYEBHUJHO CTOUT JM BBOJAWUTH [JIsI TOM WIM HMHOM CYIIHOCTH TJ100adbHOM
uaeHtupukarop. Hampumep, KoHKpeTHbII cMapTdoH o0iagaer  psaaoM
XapaKTepUCTUK AHCIUIeS M OBUIO PELICHO BBIIEIUTH JUCIUIEH KaK OTIAEIbHYIO
cymHOCTb. [Ipy 3TOM 1711 HAC OH SIBISIETCS HEOThEMJIEMOM 4acThio cMapT(doHa, a
POU3BOJIUTENL CMAPT(HOHA MOXKET CTAaBUTh Pa3Hble MOJAENU JAMCIUIES OT Pa3HbIX
NPOU3BOJIUTENEH MPU YCIOBUM COXpPAaHEHUs XapaKTepucTuk. Torma MoxkeT ObITh
1eJIecO00pa3HO  UCIMONIb30BaTh MYyCcTyl0 BepuminHy. C Jpyroil CTOpPOHBI, €CiH
IPOU3BOJIUTEIh TPUCBOMII JAHHOMY JHCILICIO OMPEIESICHHbIN KO/, TO MOXKET OBbITh
11€J1eCO00pa3HO BBIIECIUTh €ro Kak pecypc. T.K. OH MOKeT ObITh YCTaHOBJIEH M Ha
Ipyroi cMapT@oH, a Takxke OyAeT Mpolle pearn30BbIBaTh, HAIPUMED, 3aIIPOCHI IS
OIIPENEIICHNUs] CEPBUCOB, I'IE€ €CTh B HAJIMYMM JAaHHBIM IUCIUIEH. [[nsg mpumepa
IIyCTOW BEPIIMHBI PACCMOTPUM XapaKTEPUCTUKY «pa3pelICHHE™ Y KOHKPETHOI'O

JAUCILIICS .

SM-D-G965FZPHSER pa3pemienue X
_ X Topu3oHTalb 2960
_ X BepTukaib 1440

JlaHHBIE TPOMKHU OMHUCHIBAIOT Tpad, N300pakeHHBIN Ha puc. 1.

SM-D-G965FZPHSER B doidiaia ol 57

» 1440

BEeDTUKalb

Puc. 1 I'pad, onuceiBaromuii pa3penieHue TUCTUIes

CToUT OTMETUTh, YTO JIAHHBIC TOHATHS TAaKXKE€ MOXXHO OBLIO OMHUCATh C
WCTOJIb30BaHUE 2 CBA3EM «pa3pelieHue Trop—, «paspelieHue Bep— U 0e3
MMPOMEKYTOUYHOM BEPIIMHBI. UTO MOKAa3bIBa€T, YTO CO3J]aHHE OHTOJIOTHU OCTAETCS
BapHATUBHBIM MPOIIECCOM, 3aBUCSIIUM OT KOHKPETHBIX I€JIeM M MPEeAIOYTEeHUI

pa3palboTyuKa.



Kak mpaBuno IRI pecypca cocrour wu3 wuaentudpukatopa b3 wam
MPOCTPAaHCTBA HMMEH M UJAEHTU(UKATOpA MOHATUSA B HeM. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, wmoxkeT o03Ha4aTh, YTO OIMCHIBAETCS

TIOHATHE «phonel— B b3 TOBApOB c UJIEHTU(PUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHCcaTh KaXIbIH pa3 MOJHBIN
unaeHTudukarop b3 wiaMm mpocTpaHCTBA MMEH, €r0 3aMEHSIOT Ha mpeduKc.
Hampumep, MOXXHO 3amucbiBaTh «mo:phonel—, rae mox «mo:~ OyAeT
noapazyMmeBartbces nojaubii IRT B3.

Crargapt RDF BBOAWT HE TOJBKO KOHIIEIIIHIO, HO M 3 MPOCTPAHCTBA UMEH C
obmumu nousitusimu: rdf, rdfs, xsd [3]. ['ne xsd onuckIBaeT TUIIBI, KOTOPHIE MOYXKHO
UCIIONIB30BaTh B OHTONOrusaXx Ha 6aze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, paspemieHue aucries Mo TOPU3OHTAIH
MOTJIO OBITh OMKMCAHO CIAEAYIONTUM 00pa3oM: X ropu3oHTalb “2960” " xsd:integer.
OcHoBuble oHsATUA U3 rdf, rdfS, KoTOpBIE OYyIYT UCIIOJIH30BATHCS B pAMKaX JIAHHOU
paboTsl: rdfs:Resource (mousarue pecypcea, onucanHoro panee), rdfs:Class (monsrue
kinacca), rdf:Property (monsrwe otHomenus), rdfs:subClassOf (otHomeHwue,
KOTOpOE OIpeensieT «CyObeKT™ Kak Mojkiacc «oowbekTa™), rdfs:subPropertyOf
(oTHOIIEHHE, KOTOPOE OIpEAeNsIeT «CYObEKT— KaK YTOYHEHHE «OO0BEeKTa™,
SIBJISIIOIIETOCsT OoTHOIeHneM), rdfs:domain (oTHoIIEHHE, ompenensomiee 00IacTh
OTIpEeJICICHHs] JAPYroro oOTHoleHus1), rdfsirange (OoTHOIEHME, OIpeAeIIoIIee
obacTb 3HAYCHUS Jpyroro oTHomeHwus), rdfitype (oTHomeHHEe, KOTOpOE
oTpeeNsieT «CyObeKT ™ KaK dK3eMIUTAP «00BEeKTa ™).

OWL sBnsieTcs cTaHIapTU3UPOBAHHBIM S3BIKOM CO3AaHUs OHTOJOTHI. OH
MMEEeT HECKOJIbKO BApHMAHTOB CHUHTaKcuca (B TOM uucie (yHKIIMOHAIBHBIN), a
TaK)Ke MOXET OBITh mpeoOpa3oBaH B NM0boi m3 cuHTakcucoB RDF. T.k. OWL
coMectuM ¢ RDF, To B Hamem cinydae OH OyneT MHTEPIPETUPOBATHCA KaK
Hajactporka Haa RDF, kotopas yTOYHSET MOAXOJ K CO3JaHUIO OHTOJIOTHH,
pacIMpseT BO3MOXXHOCTH MOJIEIH W BBOJHUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
umeH owl).

b3, co3mannbie ¢ ucnonp3oBanneM OWL mnpenmosararoT, 4ro Ha HHX
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MPOU3BOAUTCS BBIBOJ, KOTOPBIN MO3BOJIAET MPOBEPUTH HEMPOTUBOPEUUBOCTH b3,
BBIBECTH HOBBIE OTHOIICHHS.

B cBs31 ¢ 3TUM omnrcaHue OHTOJIOTUU MOKHO Pa3JeluTh Ha:
1 CymnocTu. Bee nonsTus, onvcanHblie panee B pamkax RDF, a Takke HEKOTO-
pbie HOBbIE M3 OWL;
2 Boeipaxenus. Onucanue MOHATUS Yepe3 KOMOMHAIIMIO MHOXECTBA APYTUX
cymHocTed. OTHUM K3 OCHOBHBIX MPUMEPOB MPUMEHEHUS SIBJISIETCS ONPE/ICICHUE
Kjacca depe3 BolpaxeHnue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelnieHueM He MeHee 2(Meramnukcenei;
HOBBIM THI «UYHUCIO™ — 3TO OOBEJUHEHHE MHOXKECTB IENbIX YHUCEN W YHUCEeN C
JTPOOHOM YacThIO.
3 Axkcuombl. TOUHO U3BECTHBIE MOJOKEHHUS M TMOJOXKEHHUS, KOTOPhIE BCEra
JOJKHBI OCTaBaThCA MCTUHHBIMH. Hanpuwmep, Ha OTHOILICHUE
«moTHocThlIukceneii—~ MoOryT OBITh HaJOXKEHBl OrpaHUYEHHS Ha O00JacTh
OTpeJeNIeHUs] — DK3eMIULIp Kiacc «Jlucmieii— u 00acTh 3HAUYECHHUS — «IIeJIoe
gucio—. Ilpu 3Tom ecnu B 6a3e 3HaHui Oyner Tpoiika «G motHocThlIukceneit
529—, TO 3TO MOXET NMPUBECTH Kak K omuoOke (eciu G TOYHO HE MONKET SBIATHCS
HK3EMIUIIPOM KJiacca «Jlucruieir—), Tak u K BRIBOY HOBOro oTHomieHus «G rdfitype
Juncrien—.

Kaxk yxxe 6b110 ckazano Beiie, OWL mo6aBisieT HOBbIE TTOHATHS U AKCHOMBI.
Jlns nanHO# pa®oThl HEOOXOAMMBI CIICTYIOIINE TIOHSTHS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBustroruiicss mpeikoM Bcex KiIaccoB. AHAJIOTHYEH
Object B HEKOTOPBIX A3BIKAX MPOTPAMMHUPOBAHUS;
3 owl:ObjectProperty. ITogknacc ornomenwuit (rdf:Property), cBs3bpIBaronmx
nBa pecypea ¢ IRI;
4 owl:DataProperty. Ilogknacc ornomenui (rdf:Property), cBsi3piBaromumx pe-
cypc ¢ IRI u nmutepan;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuun

object/data property, sBisroieecs npeakoM Bcex object/data property;



6 owl:FunctionalProperty. Knacc oTHomeHnuii, npuMeHsieMbIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJMH pa3. T.e. B OHTOJIOTHH HE MOXKET CYIIECTBOBATH JBa TPH-
mwieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnele cynHoctd U «c rdfitype
owl:FunctionalProperty-;
7 owl:disjointWith. OTHOIEHHE, TEKTAPUPYIOIIEE, YTO IKIEMIUISP CyOheKTa-
KJ1acca He MOXKET OBITh OJJHOBPEMEHHO IK3EMILIAPOM 0ObeKTa-kaacca. T.e. B
OHTOJIOTHH HE MOKET CYIIIECTBOBATH JiBa Tpurliera «x rdfitype yl—, «x rdfitype
y2—, rae yl u y2 passble kinacchl ¥ «yl owl:disjointWith y2—.
8 CymHocTH, He0OXOAMMBIE JJIsi COCTABIICHHS BRIpAXKCHUN. BylyT OnmuchIBaTh
nipu nosienieHun (owl:members,, owl:unionOf u T.1.)

Teneps, Koraa CyImHOCTH, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI, 0003HAYCHHI,
MOJKHO CIUIAaHHPOBATh 001IIee onrcaHue mpeaMeTHol oomactu. OHO pa3ieneHo Ha
OIKCaHUE KJIACCOB, IK3EMIUISIPOB M OTHOIIIEHUH MEXy HUMU (PHUC. 2) B ONIHCaHHE

caMuX OTHoIlIeHu# (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

rog, BbiNycKa
5 npoussoamuTens
& — Tosap il SM-G965FZPHSER
[}
-2 rdfs:subClassOf \‘\
2 SM-D-G965FZPHSER
T CMapTPOH rdfitype AvaroHans TEXHONOrNA 4acTb
. 3KDa 3roT! HUA 3KPpaHa
L— Yactb TOBapa uper AMOLED
P v | P _| Exynos 9810
— 6.2 paspgeweHne us
|| Y 3KpaHa KON-BO
Oucnnen T aHa M/TH aneo
§ nuKcenei 16 8
"Uw" L Kamepa 529 paasjo Ta::i paspelwieHre yactoTta pabpTh
ks BEDTUKA/JIb  npoLeccopayrL
w
2 sa [2.9, 1.9]
5 |— npoueccop /d/y 5 2960 1440

L—— AKKymynatop

Puc. 2 ®dparment rpada, onmuchIBaIOMIETO KIACChI, YK3EMIUSIPHI M IX OTHOIIICHUS B

paMKax onucaHus cMapT(PoHOB



owl:Property ) cBo6oaHOe
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, onuchIBaIoEero CBOMCTBAa B paMKax OMUCAHUS

CMapTPOHOB

B pamxkax npuBeieHHOTO (hparMeHTa KjIaccoB BbIACICHBI OUEBHIHBIE KIIACCHI:
«ToBap», «Cmaptdon». Takxke BbIIETIEHB HEKOTOPHIE OTIEIbHBIE COCTABIISIONINE
cMapTQoHa Kak MoAkiacchl kiacca «Yactb ToBapay»: «[lucmieit», «Kamepay,
«IIpomeccopy», «AxkymymsiTop». Croa BbIIEIEHBI TOJBKO CaMble Ba)KHBIE YAaCTH,
KOTOpbIE OOJIbIlIeé BCEro HMHTEPECYIOT TOKymareled u Haumbosiee IICHHBI TpH
o0paboTtke nHpopManuu o ToBape. OcTaabHble XapaKTEPUCTUKU OyIyT 3a71aBaThCs
OTHONICHHUSIMU MEXTY KOHKPETHBIM CMapT(HOHOM U KOHKPETHBIMU 3HAYCHUSIMU (HA
M300pKEHUH B KayecTBE MpUMEPA TAKUX OTHOIICHWH MOXKHO BHUJIETh: «TOJ
BBIITYCKa», «KOJ Mpou3BoAuTeNs»). CTOUT OTMETUTh, 4YTO HEKOTOPHIE Y3IIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3aJaHUE
OyZneT 3aBHCETh OT HCIOJIB3YEeMOr0 CHHTAKCHUCA W/WIM  BO3MOXHOCTEH
MHCTPYMEHTAIIbHOW CHUCTEMBI.

B pamkax nmpuBeaeHHOT0 (hparMeHTa CBOKCTB HE cAeNano pasaeneHue Ha Ob-
jectProperty u DataProperty Bo wuz0Oexxkanue H3IMIIHEH KOHKpeTH3auuu (Mpu
peanuzaiuu pasliefieHue JejlaeTcsi O4YeBUAHBIM oOpazoMm). B pamkax mnpsmbix

HacleHUKOB «owl:Property» BbIi€/IeHbl TUIBI BO3MOKHBIX OTHOIIEHUN: «4aCThy



(m7s cBSI3M TOBapa C €ro 4acThi0), «YUCIOBOE/TEKCTOBOE/CBOOOHOE/pa3peIICHUE
(maHHBIE CBOWCTBA ONPEIEIAIOT IPYMITy CBOMCTB, 00BEUHEHHBIX 00IIel 00JaCThIO
onpenenenus. Pa3aeneHne Ha TEKCTOBOE M CBOOOAHOE CAENIAHO JUIsSl YHPOIICHHS
nanpHenmed o0padoTku. I[log TEKCTOBBIMU MOAPA3yMEBAIOTCS KOHKPETHHIC
3HAYE€HUS, KOTOPBIE IOTOM MOTYT OBITh MPEe0Opa30BaHbl B MEPEUUCIIEMbIi TUIl. B
paMKax CBOOOJHBIX K€ OMUCAHHUS MOTYT COAEPk aTh HECKOJBKO XapaKTEPHUCTHK,
OJIHY XapaKTepUCTUKY, 3aMHCAHHYIO Pa3HbIM 00pa3oM H T.A.), «unknowny (rpymnna
XapaKTepUCTHUK, 100aBIsIEMbIX aBTOMAaTUYECKU B mpolecce cobopa umHbopmalu,
JUISL KOTOPBIX HEBO3MOXKHO OMNPEACIIUTh MPUHANIC)KHOCTh K paHEEe OMHCAaHHBIM
rpynmnam).

Heo6xoauMo moHuMaTth, 4TO B paMKax puc. 2, puc. 3 MpUBEACHBI TOJIHKO
dbparmentsl Tpada mus ynpomieHus. OctaBmiuecs: (pparMeHTHl ONMUCHIBAIOTCS
aHAJIOTUYHO U HE 00J1a/1at0T HOMOJHUTEIbHBIMU OCOOEHHOCTIAMH.

T.x. onricanue NOHKHO MOAPAa3yMEBaTh BO3MOKHOCTh cOopa uHpopmanuu
C HCIMOJIb30BaHUEM IPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
ATOM OyJIeT MPOUCXOAUTH I00aBICHHE HOBBIX CYIITHOCTEH:

1. Iomyunth € AETaNbHON CTpPAHUIIBI TOBapa CIHCOK XapaKTEPUCTHK B BUJC
«Ha3BaHUE
— TEKCT» M APYTHuX HEOOXOJIUMBIX OTIEIbHBIX MOJIeH (CChUIKA, KOJ TOBAapa,
KaTeropus u T.1.);
2 [IpousBectn mouck mnoxakinacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTeropuu paccMaTpuBaeMoro torapa. Eciu He HaliJieH, TO CO3/1aTh;
3 Co3pnaTth 3K3eMIUISIp MOJYYEHHOro B 1.2 Kkjacca (JokanbHas 4acth [RI
dopmupyercst kak «Kom mpowmsBoautensi» unu kak «Kom ToBapa» mpH ero
OTCYTCTBHH)
4 JInst Ka)0M XxapaKTepUCTUKU
4.1. TlpoBepUTh OTHOCHUTCS JIM XapAKTEPUCTUKA K OMHCAHUSA KaKOro-TO W3
noakiaccoB knacca «Hacts ToBapa». [lonknaces! knacca «Hacts ToBapay, a
TaK)Ke€ OTHOILICHHMSI, CBSI3aHHbIC C HUMH 33JIaHbI 3apaHEeE U HE U3MEHSIOTCS B

nporecce coopa mHbopMaruu. JIsi KaXa0T0 M3 TaKUX KJIACCOB 3aJal0TCSA



CIIMCKHU TIOJIEW M mpaBuia uX npeoOpazoBaHusi. KoHKpeTHBIE peanuzanuu

ATOM YacTu He OYIyT pacCMaTpUBATHCS.

4.2. Eciii OTHOCHUTCS, TO TOJIYYUTh DK3EMIUISIp (2 MPU OTCYTCTBUU CO3/1aTh)
COOTBETCTBYIOMIEH YacTu ((popmupoBanus nokanbHou yactu IRI mis Takux
yacTell Takke MNponucaHo B mpaBwiax u3 1. 4.1.). Jns momydeHHOro
AK3EMIUISIpA 3a7aTh OTHOLIEHHUE, CBA3BIBAIOIIETO €ro C paccMaTpUBaeMOM
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAUTH OTHOIIICHHUE 110 UMEHU XapaKTePUCTUKU (TIPU
OTCYTCTBUU CO3/1aTh OTHOIIIEHUE C TAKMM UMEHEM KaK JJOUepHEE CBOMCTBO
JUIsL CBOWMCTBAa «unknown» WJIM TUIHU3UPOBAHHOIO CBOMCTBa). CBs3aTh
DK3EMIUIAP TOBapa C paccMaTpPUBAGMbIM 3HAYCHHEM XapaKTEPUCTUKH
MOJIYYEHHBIM OTHOIIICHUEM.
31ech MpOSBISETCS THOKOCTh OHTOJOTHYECKOTO Tojaxoaa. B oTauuuu ot

PEJISIITMOHHON MOJIeNd, B JIF0OOOM MOMEHT JIETKO MOTYT OBbITh J00aBJIEHBI HOBBHIE
OTHOIIEHHUS], IPOU3BEACH NEPEHOC UX B APYTYIO TPYIIY, MPOU3BEICHO 3a/]aHNE UM
HOBBIX OrpaHuueHui. Takxke paboTa ¢ omMcaHHWEM IPEIMETHON 00JacTH B LIEJIOM
BEJIETCS B TEpPMHUHAX OOBEKTHOM MM JTF0001 HHTepecyrolel Hac moenu. [Ipu stom
U3MEHEHMsSI, KaK MPaBUIIO, HE BEAYT K JAOJITOMYy OXHIaHusA (T.K. Yalle BCETro
JI0OCTaTOYHO U3MEHEHUS] HECKOIBKHUX TPOEK).

[Tonyuus oO1iee HepopManbHOE OMMCAHKUE MOCIIN, MOKHO IPUCTYIATh K €€
dopmanuzanmu U peanuzanuu b3 ¢ HCMonb30BaHWEM KOHKPETHOTO CHHTaKCHCa
U/WIM  MHCTPYMEHTapus. OTH Tpolecchl OyayT [AeNarbCs TMapaieNbHO C
UCIIOJIb30BaHUEM CHCTEMBI Protége.

[lepBoHavanbHO mTOCHE  3alMycka CHUCTEMBI  HEOOXOAUMO  3a1aTh
UAeHTU(UKATOP OHTOJIOTHH Ha BKIaAKe «Active ontology» B mone «Ontology IRI»
(puc. 36). lannbiii nneHTH(UKATOP TaKKe ONpeaeseT u 0a30Bbii nmpedukc. J{ms
n3obpaxkennoit onronoruu IRl Oymer «http://myontologies.com/goods», a
0a30BBIi npedukc JUTS BCEX CO3/1aBa€MbIX CYLIHOCTEN

«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 Bxnagka «Active ontology» B cucteme Protégé (a — maHenb B BKJIQJIOK C

aKTUBHOM BKJIQIKOHN «Active ontology»; 0 — uIeHTU(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/owli#Thing
Annotation properties | Datatypes | |Annotations |Usage
Data propgtties >

cl | Object properties

Clat s hierarchy: ovl.Thing. 1

ts Asserted ~
Bow| Thin

Add subclass... Ctrl-E
ELEDE]
Add subclasses...
DuplicattAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRl (Rename)... Ctrl-U

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

e

jiii

Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D

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

Puc. 5 Bxnagka «Entities» B cucteme Protégé (a — manens B BKJIAJIOK C aKTHBHOM
BKJIaakoH «Enitites»; O — maHe b BI0XKEHHBIX BKIaJI0K BKIaaku «Entities» ¢
akTuBHOM BKiankoi «Classesy; B — cynepkinacc owl:Thing; r, 1 — kHOTIKH

n00aBICHUS HepAPXHUH TI0IKIACCOB/TIOKIIacCa IS BBIJICIICHHOTO Kilacca)

Jlaree HEOOXOIMMO CO37aTh HEPApXHUI0 KiaccoB. [l 3TOro HEOOXOIUMO

BBIJICJIUTH KIIACC, TIOJIKJIACCAMH KOTOPOTO OYIyT BEpXHUE KIACCHI HAIIEH HepapXuu



(B Hamem cirydae owl:Thing, puc. 5B). [Tocie 3TOoro BbI3bIBATH KOHTEKCTHOE MEHIO
(npaBoii kHomnkoi Mbiu — [IKM) u Bb1Opath nyHKT «Add subclasses» (puc. Sr).
Kiaccrsl Taxke MOTyT 100aBASTHCA 11O OAHOMY (pUC. S1).

[Ipu naxxatun Ha KHONIKY «Add subclasses...» nosBnserca OKHO 100aBIEHUS
uepapxuu nojkiaaccos (puc. 6). Kaxxnas BBeZileHHast CTpOKa B JAHHOM OKHE CO3/1aeT
OTZIeNIbHBIN KJacc (myTeM ao0aBiieHHs B oHToJIOTHIO Tpoek «X rdfitype owl:Class .
x rdfs:subClassOf y»). I'me x — IRI co3maBaemoro knacca, 3amaBaeMbiii kKak «{IRI
OHTOJIOTHH } #{00paboTaHHOE MM _KJacca}» (B paMkax 00pabOTKH UMEHH Kiacca,
POMCXOINT, HATPUMEp, 3aMeHa npobena Ha «_»);y — IRI poaurensckoro kiacca,
KOTOpbI 3amaercs kak owl:Thing nns kmaccos, 3amanHbix 6e3 oTcTyna u kak [RI
ONMMOKAMIIEero BEPXHETO Kiacca ¢ MEHBIIUM OTCTYIOM JUISi OCTAIBHBIX (OTCTYIIBI
3aaeTcs Kak «Taby).

[Tocne naxarust Ha «Continue» MOSBISAETCS OKHO, TIPe/Iararoiiee Co3aaTh sl BCeX
CO3/1aBaeMBbIX KJIACCOB OJHOTO ypoBHs oTHomeHHS «owl:disjointWithy. st sToit
3aJlayy CorjalaeMcs.

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 OkHO co3ganus uepapxuu nojakiIaccoB B cucteme Protégé



IToka B3 sBnsieTcss qOCTATOYHO MPOCTOM, PAaCCMOTPUM €€ rpaduueckoe
npeacraBieHne M oAuH W3 cuHTakcucoB OWL/RDF. Jlns BwIBoga
rpaduueckoro npeacTaBieHuss HEOOXOIMMO aKTUBUPOBATh BKIAAKy « Window
-> Tabs -> OntoGraf» u nepetitu Ha Hee (puc. 7). 3aech OyIyT BUIHBI KJIACCHI,
AK3EMIUIIpBl U object property. PaccMoTpeHHe TEKCTOBOIO MpEACTaBICHUS
MO3BOJIUT HAM YBUJETh KaKM€ UMEHHO TPOWKM MHCTPYMEHTaJbHasi CUCTEMaA
co3/aJia Ha JaHHBIM MOMEHT U JIy4Ille MOHSATh KaK OHa paboTaeT (B HEKOTOPHIX
CIIy4asiX HOBEACHNE CUCTEMbI MOXKET ObITh HACTPOEHO, 3/1ECh pacCCMaTPHUBAETCS
MOBEACHUE MO YMOJYaHUI0). [ 3T0ro HeoOX0IMMO COXPAaHUTh OHTOJIOTHIO
(File -> Save As). Ilpu coxpaHeHUH HA JaHHOM 3Tare HEOOXOAMMO BhIOpaTh

cuntakcuc «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
[ora
e d1acTL_ToBapa e ; ;
) Tosap l'* . [ ) Paspewenne ] @ Yacrs_tosapa |
e L = =i - D <y
& Kamepa ] [ & Axkymynsirop ] [ Mpoueccop ] [ } CmaprdoH ] [ [ucnnen

Puc. 7 Bknagka «OntoGraf» B cucreme Protégé

OTkpBIB TIOMy4UBIIHMIACS (aiiil MOKHO YBHUJIETHh NMPUBEICHHBIN aaiiee
TEeKCT (mpuBEeNeHBl (parMEeHTBI C KOMMEHTAPHUSMHU, OOBSICHIIOMUMA
CUHTAKCHUC U OOIIYI0 CTPYKTYpy OHTOJOrHH. KOMMEHTapuu HaUMHAIOTCS C
#).

#Onucanve HAYMHAETCS ¢ 00BSABICHUS TPE(HUKCOB
#Omnpenenenue o6O1ero npedukca BCEX CO3/aBa€MbIX CYITHOCTEHW (manee

MOXXHO BMCCTO HECT'O ITHUCATh «»



@prefix : <http://myontologies.com/goods#> .
#Onpenenenue npepuxcoB owl, rdf, xml, xsd, rdfs
# «.» SBISICTCSI CAMBOJIOM PA3CIUTENIEM TPOCK

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

#nanee IRl Hamel OHTOIOTHM ONpeENAeTCs KaK IK3EMILISAP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanmee ciemnyeT ONMcaHue CO3/IaHHbIX KJIaCCOB

#«;» SABIACTCS CICIHMAIBHBIM Pa3eUTENIEM TPOCK U TOCIIC HETO HJCT

JIBOMKA «IIpeIuKaT — 00BEKT», a «CYOBEKT» OepeTcs U3 MPeAbIIyIIeH TPOUKH
:Axkkymymsitop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. »10 sKkBHMBameHTHO 3amucu <« AkkymysnsTop rdfitype owl:Class
:Axkymyssitop rdfs:subClassOf ;Hacts_ToBapa»

#Jlns moaknaccoB owl:Thing otnomenue rdfs:subClassOf mMoxeT OBITH
OITYIIICHO TPU TeHepanuu (daiina

:Paspemenune rdf:type owl:Class .

#]lanee onmuckIBaIOTCS OOIIME aKCUOMBI. B HalieM citydae 3T0 HECKOJIBKO
YCIIOBUI Ha TPYIIHI KIACCOB OAHOTO YPOBHSI, YTO HUKAKUE CYITHOCTH HE MOTYT
OBITH PK3EMIUISIPAMH OJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIITHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkymymnsatop :ducrueit :Kamepa :I1pomeccop )] .

[IpeoGpa3zyem MocieHIO0 3aTUCh B BUJ TPOCK JIJIsl €€ TOHUMAHMSI, yYUThIBAs
4TO: «[]» — MO3BOJIAET 3a/1aBaTh MYCThIE y3Ibl; «()» — MO3BOJISIET 3a7]aBaTh CIIUCKU
(mnsa 3amanms crimckoB B RDF ecth cnenmanbHbiii knmacce rdf:List m oTHomeHus
rdf:first, rdf:.rest):

_x rdf:type owl:AllDisjointClasses .

_x owl:members y.

_y rdf:itype rdf:List . _y rdf:first : Akkymynsrop . _y rdfirest _e.



_e rdf:type rdf:List. _e rdf:first :Qucrmneii . _y rdfirest |.

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

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

DTO TakKe MOXKET ObITh 3anucaHo B pyHkinoHanbHo cTiiie: DisjointClasses(
:Axxkymynarop Hducmneii :Kamepa :Ilpoueccop )
[lonnManue CcTaHIApTOB M CHUHTaKcHca oOOJieryaeT JajbHEUIyr0 paboTy cC
OHTOJIOTHEH (B 0COOCHHOCTH PabOTY € 3apOocaMu U pelaKTUPOBAHUE OHTOJIOTUH U3
nporpammHoro kona). Kpome toro, cucrema Protégé peanusyer Ha YpOBHE
uHTepdeiica He Bce onepaiuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3JIaHHUS
MyCTBIX Y3JIOB, HO TIPH 3TOM CHUCTEMa B COCTOSIHMM WX IOHSTH B OOJIBIIMHCTBE
cinydaeB). Takke CTOUT OTMETUTh, YTO MHOTHE OIMMCAHMS TaK WM MHAYE MTPHUJICTCS
UCcaTh CAMOCTOSITEIBHO B COOTBETCTBUH C OIpeIesieHHbIM cuHTakcucoM (defined
classes, ClOXXHBbIE OTpaHMYCHHS Ha TMOJS M T.J. PEaTU3yIOTCI B CHUCTEME C
ucrnonb3oBanueM Manchester Syntax [7]).

Hanee Heobxoaumo 3amath Object Properties. OHu 3amaroTcs aHAIOTUYHO

uepapxuu KiaccoB Ha Bkiaake «Object Properties». (puc. 8)

gooads (http://mycntologies.com/goods) : [Z:\D\educate\nocobua\CntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

<| - | @ goods (http://myontologies.com/goods ~ 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 |
Data properties. |

Classes  Object properties [ Annotations

Cbject property hierarchy: owl:topObjectPrope 21 =m] X]

= ] Asserted ~
Add sub-properties...,_
0O
Functional Equivalent To
7t SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct a reasonar from the Reasoner menu v Show Inferences

i

Puc. 8 Jlo6asnenue Object Properties (a — aktuBHas Bkiajaka Object Properties, 60—



KHOIIKA JT0O0aBJICHHS HEPAPXUH OTHOILLICHUI )

Ha nanHom sTane HeoOX0oAuMO 3a7aTh CBOMCTBA «4YacCTh» U «pa3perieHue». [lanee
OIMILIEM 3T CBOICTBa MOJApoOHEEe, a UMEHHO 33a MM 00JIacTh ONpeIeTIeHUs U 00-
JIACTh 3HAYECHUSI.

Jliist cBOMCTBA «4yacTh» 00sacTh onpeneneHus « ToBap», 001acTb 3HAYEHUS
«Yactb_TtoBapay. [ns Toro, 4troObl 3adarh 3Ty HHGOPMAIMIO, HEOOXOAUMO
BbIOpATh CBOMCTBO (puc. 9a), HaiiTH pa3aen «Domainsy» B MOSABUBIIEMCS ONTUCAHUN

u 700aBUTH HOBYIO 3amuch (puc. 90), BbIOpaB COOTBETCTBYIOUIWM Kiacc

cyuHocTei (puc. 9r).

File Edit View Reasonsr Tools Refactor — .
- ; Data restriction creator Class hierarchy
< htip://mycntologies_com/goods 5 " 3 e
L goods (ttp://mycniologies.com/3003s) | | Glaee expression editor 'Object restriction creator
Active ontology  Entities | Individuals by ** © = Asserted -
Individuals J v ®owlThing
Annotation properties  Datatypes | 2 :aapemerme
Data properties ) =
R = @ D
Classes Object properties
= G| Asserted ~
v-mowl:topObjectProperty
i iacTe Pol
= pa3pelleHune
OK Cancel
Transitive = gwj-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive DPomains (intersection) 6

B

“Tosap

Ranges (intersection) +

No Ressones set. Select a reasoner from the Reasoner menu V. Show Inferences

Irreflexive

Puc. 9 3aganue nndopmaruu o Object Property B cucteme Protégé (a — BeimeneHnoe
CBOMCTBO «4acTh», O — KHOIKA J00ABIEHUS HOBOW 0O0JIACTH OIpEJECICHHS, B —
KHOIIKA PETaKTUPOBAHMS CYIIECTBYIOIIECH 00JIaCTH OMpEACNICHHs, T — aKTUBHAs

BKJIQJIKa ME€papXUU KJIACCOB MPHU 3aJaHUU 00JIACTH ONpE/ETECHUS CBOMCTBA)

HpI/I 9TOM BO3MOKCH HC TOJIBKO BBI60p N3 CYCCTBYIOIIMX KJIACCOB, HO H



3ajaHue uepe3 BblpakeHHs Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SBJSIOTCS OJHUM W3 TMPUMEPOB, TAC MNPUACTCS
ucnoias3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To anamorum co3natorcsi Data Properties. IlonmHbIf CHUCOK CBOWCTB,
co3/laBaeMbIX B JaHHOU b3, mpuBeeH Huxke (Ipu co31aHUU HEOOXOAMMO 3aMEHHUTh
«;» Ha MEePEHOCHI CTPOK U OTCTYI)

TEKCTOBOE

KOJI TIPOU3BOJUTENS; IBET 3asBJICHHBIM MPOU3BOAUTEIEM; CETh 2g;
cetb 3g; yactoTa lte; ¢opmar sim KapThl; TEXHOJIOTHS M3TOTOBIICHHS DKpaHA,;
MaTepuasl KOpIyca; 3alluTa KOpIlyca; 3allluTa »KpaHa; CTEeNeHb 3allUThI;
olepalMoHHasl CHCTEeMa; MPOU3BOAUTENH IMPOLIECCOpa; MOJAENIb MPOLEeCccopa;
KoH(purypamus npoueccopa; rpapuuecKkuil yCKOPUTEIb; TUIT BCIBIIIKA OCHOBHOM
KaMephbl

YHCIIOBOE

roJl BBIIYCKA; YHUCIO SImM KapT;, AWAroHalb 3KpaHa; pa3peuieHue
TOPU30HTANIb;, pa3pelieHue BEPTHUKab, pa3pelieHue Kaap/CeK; IUIOTHOCTh
MUKCENIEH; KOJIMYECTBO 1IBETOB AKpaHa MITH; KOJIMUYECTBO sI/Iep; 4acToTa Ipolieccopa
ITH; 00bEM OIepaTUBHONW TMaMATH T0; 00BEM BCTPOSHHOH TMaMATH T0;
MaKCHUMAaJIbHbII 00BbeM KapThl MaMmsTH TO; KOJMYECTBO OCHOBHBIX Kamep;
KOJIMYECTBO METANMKCEIE OCHOBHOW Kamephl; amneprypa OCHOBHOW KaMmephl;
KOJMYECTBO MeETanuKcelned (QpoHTaIbHOM KaMephbl, KOJIMYECTBO (PPOHTATHHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMs paOOThl B peKUME Pa3roBopa; BpeMsl
paboThI B peKMME 0XKHJIaHUS; IIUPUHA; BHICOTA; TOJIIIMHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOHM Kamepbl; OMTHYECKas CTaOWIN3aIivs
OCHOBHOW KaMephbl, HalM4he BCHBIIKA (DPOHTAIBHOW KaMephbl, HaWJIHe
OecTIpOBOTHOMN 3apsIKH

CBOOOJHOE

KOH(Urypanus mnpoueccopa; AaT4UKUA; OCOOEHHOCTH OCHOBHOM

KaMCpPbl; KOMILUICKTAILIMA, 6I/IOMeTpI/I‘-IeCKa$I 3amuTa, 0COOEHHOCTH



JUist HUX Takxke HeoOX0IMMO 3a]1aTh 00J1aCTh ONpeaeiaeHUs U 00JacTh 3HAUECHHUS.

CTOHUT OTMETHTD, YTO JIJIsl BEPXHUX CBOMCTB B HepapXuM OyAET 3a4aBaThCs TONBKO
00JacTh 3HaUEHUS, T.K. TAKUE OTHOIICHHUS KaK «9HUCIOBOE» MOTYT CBSI3bIBATH JIIOOOH
«CYOBEKT», HO TOJIbKO ¢ yucioM. OKHO 3ajaHue obiactu 3HaueHus 1is data
properties oTJIMYaeTCs OT aHAJIOTUYHOTO IS object property (puc.10). s cBoicTB
«IUCIIOBOE», «CBOOOJHOE», «TEKCTOBOE», <«JIOTMUECKOE» O01acTh 3HAYCHHUS
3ajlaeTcd € HcHojb3oBaHMeM Bkiaaku «Built in datatypes», Ha KoTopo#

BeIOMpatotcs TUIhI «xsd:doubley, «xsd:stringy», «xsd:booleany.

'Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 OkHo 3aganus obnactu 3HadYeHus 11 data property B cucteme Protége

J17151 HEKOTOPBIX CBOMCTB HEOOXOIMMO 3a/1aTh TOMOJIHUTEIbHBIE OTPAHUYCHHUS.
Jls1 aTorO Mcnonb3yeTcs Bkiaaka «Data range expression» u Manchester Syntax.
Pa3bepem HexkoTopble W3 cBOWMCTB. DopmaThl CUM KapT CTaHJIapTU3UPOBAHBI:

[Tomuopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF),



Berpoennsie (E-SIM). [Toromy MOXKHO 3a/1aTh AOMOJHUTEIBHOE OIpAaHUYCHUE Ha

CBOMCTBO «(hopmat sim kapTeD» (puc. 11).
dopmaT_sim_xapTbl >

‘Data range expression

‘Built in datatypes
{'|1F;ll, ll2FFl|’ UISFFll’ II4FFI|’ l‘E-SIM'I}

OK Cancel

Puc. 11 3aganue TONMOJHUTEIBHBIX OTPAHMYCHHH Ha CBOWCTBO «popMar sim
KapThl
PaccMoTpuM, 9TO Mpu 3TOM co3niaercs B (aiiyie OHTOJIOTHH:
:bopmat_sim_xkaprsi rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :texcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM™) ].

Kak BumHO, mis omucaHus 0OOJacTH 3HAYEHUM CO3MIaeTCs IMYCTOM Yy3e,
KOTOPBIH SIBISIETCS] TUTIOM JTaHHBIX (3Kk3eMIuisaspoMm rdfs:Datatype) u ero sk3eMIuIsipbl
MOTYT TpPUHUMATh 3HAYECHHUS M3 3aJaHHOTO CIHHUCKa (32 CUET HCIOJIb30BAHUS
otHomenus: owl:oneOf). [lpu ucnonb3oBaHum orpannueHuid Ha data property
myctoi y3en rdfs:Datatype cozmaercs Bcerja, naabHEHIINE KOHCTPYKITUU 3aBUCST
OT BBEJACHHOTO pa3pabOTUNKOM. PaccCMOTpUM BO3MOIKHBIE KOHCTPYKITUH JJIS 3TOTO
OJIs TTOIpOOHEe:

1 {} — 3amaer crimcok 3HaYeHWH, B paMKaX KOTOPBIX MOTYT OBITh TOJIBKO CKa-
JSpHBIC 3HAYCHHUS (BO3MOKHO MCIIOIH30BATh 3a/IaHUE TUIA JAHHBIX depe3 «*» u
TETH SI3BIKOB Yepe3 «(@»)

2 JIro6oit Tum nauHbIX (xsd:integer, xsd:string u T.1.)

3 JIro6oe ckalsgapHOE 3HAYCHUE



4 [] — orpannuenue Ha 3HaYEHUE, KOTOPBIE UAYT MOCIE TUTIA 3HAYeHUs. Hanpu-
Mep, xsd:interger[> 0] COOTBETCTBYET LIEJIBIM CTPOTO MOJIOKHUTEIBHBIM UYHUCIIAM.
OrpanuueHusi MPOIMUCHIBAIOTCS B HEOTPAHHMUYEHHOM KOJMYECTBE Uepe3 3aIsTyIo,
Hanpumep: xsd:integer[> 0 , < 100]. OrpanuueHus, KOTOpble MOT'YT MOHATOOUTHCS
B paboTax: Bce 3HaKU cpaBHEHUsA (>, <, >=, <=), IpOBEpPKa CTPOKH MO PETYISIPHOMY
BeIpakeHUt0  (xsd:string[pattern  “[0-9]{4}”]. HeoOxogumMo OTMETUTH, YTO
pETyIsIpHOE BBIPKEHUE B TAKOM BHJIE IIPOBEPSET COOTBETCTBUE BCEH CTPOKH, a HE
UIIET MOJO0OHBIC BXOXKJICHHUSA. T.e. aHaJOru4HO BhIpaxkeHHO «[0-9]{4}$» B
OOBIYHOM CUTYAIIHH).

5 Jlornueckue onepatopsl: or, and. Hanmpumep, «xsd:integer or xsd:doublex.

PaccmoTrpum  cBOiicTBO «ronm  Bbiycka». OH J0MKEH OBITH  IEIBIM
YETBIPEX3HAYHBIM YHCJIOM He MeHbIuM 1973 wnm nenbiM He Oojiee dem
IBY3HAUYHBIM YHUCJIOM (B CIly4yae, €CJIH YYHUTHIBAEM BO3MOYKHOCTb BHECEHUS
cokparieHHol 3ammcu «20», «21», a He nemaeM MpeoOpa3oBaHUE 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXXHOCTSIMHM, W3MEHHM 00JacThb 3HAYE€HUW CBOICTBA
«aucimoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amagum
CBOMCTBY «Troji BBIITyCKa» orpaHumdeHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, KaK 3TO BbIpaxeHHe mnpeodOpaszyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

‘ron_eirycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :gucmoBoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

owl:withRestrictions ( [ xsd:minExclusive 1973])])1.

[IpuBenenHoe BbIpa)keHHWE HECKOJBKO ciokHee Manchester Syntax, HO



MO3BOJISIET MOJIYYUTh MOHUMAaHUE Kak padoTaroT BelpaxeHus B TepmuHax RDF u kak
OHH, COOTBETCTBEHHO, TOTOM 00pa0aThIBaIOTCHI.

Cozpatorcs 2 mycThix y3ia ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopsie o0nenuustoTcs B RDF crincok (rdf:List uepes cokpa-
ieHHoe onucanue «()»). Jlanee coznaercst HOBBIM MyCTOM y3el — THUI JaHHBIX, OCHO-
BaHHbI Ha xsd:integer (owl:onDatatype), KOTOpble COEIUHSAETCS OTHOIICHHEM
owl:withRestrictions ¢ co3maHHbIM paHee CHUCKOM. [lOJHOCTBIO aHAJIOTUYHO
CO3/laeTCs elle OJWH TUIl JAaHHBIX, OCHOBAHHBIM Ha integer, HO C JPYTUMH
orpannueHusmu. [locne 3Toro cozmaeTcs eile OJ1H HOBBIM THUIl JaHHBIX, KOTOPHIE
onpenensaercs kak oovenuuenue (owl:unionOf) co3nanubix panee. 1 umMeHHO OH
SBJSIETCS OO0JACThIO OmpeneNieHuss Hamiero cpoiicTBa. [Ipu stoM mo dakry,
CO3JIaHHBIE TUITBI HHTEPECYIOT HAC TOJIBKO C TOUYKHU 3PEHUS BO3MOYKHBIX 3HAUCHUH U
MOTYT PaCCMaTpPUBAThCS KaK MHOYKECTBA.

Ha ocranbHbIe CBOIICTBA OrpaHUYEHUSI MOTYT OBITH HAJIOKEHBI aHAJIIOTMYHO.
Kak MuHMMYM HEOOXOIMMO 3alOJHUTH OOJACTH OMpENeTICHUS U 3HAYEHUs IS
CBOICTB, CBA3BIBAIONIMX YacTH TOBapa U KOHKPETHBIE XapaKTEPUCTUKH
(«Martepuan Kopiycay», «KOJIMYECTBO siiep» U T.1.). OcTajabHOE Ha JTAaHHOM dTare
MOKHO OCTaBUTh KaK €CThb U MEPEXOuTh K dK3eMIusipaM. OHHM CO3/al0TCs Ha
BKiasike «Individualsy. (puc. 12)

Ha paHHOM BKIIAAKE OHK3EMILISIPBI CO3HAKOTCS IO OAHOMY. Jlmsa 3Toro
HE0OX0IMMO HaXKaTh HA KHOMKY Mo0aBinenus (puc. 120) 1 BBECTH JIOKATIbHOE UMS
(Ha ocHOBaHMH KOTOpPOTO ¢ ucmoyib3oBaHue IRl oHTONMOTMU OyneT crenepupoBaH
nonbiil [RI), monmuerit IRl unu maerTudukaTop ¢ UCMOIb30BaHUEM TPEPUKCOB.
CoznmaguM SK3eMIUISIp paccMaTrpuBaeMoro cmaptdona ¢ uaeHtudpuxkatopom «SM-
G965FZPHSER». Ilocne Toro Kak 3K3eMIUISIp CO3/laH, MOSBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxoauMo 3a1aTh SK3EMILIAPOM KaKOTO Kjacca SIBJISIETCS CO3/aHHas
CyIIHOCTh (mocTpouTh oTHomeHue rdfitype). [ms sToro HeoOxoaumo 100aBUTH
3anuck B pazaen «Types» (puc 13a), rae, ucnonb3oBa BkIaaky «Class Hierarchy»,

BBIOpaTh Kiacc «CMapThon».
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Puc. 12 Brimanka «Individuals» B cucreme Protégé (a — akTuBHas BKJIagKa
Individuals, 6
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Puc. 13 OkHo onucanus 3K3eMIusipa B cucteme Protége (a — 3ajaHue OTHOIIEHUS
rdfitype, 0 — 3aaHue OTHONICHHH C UCTIONB30BaHUE object property, B — 3a1aHue

OTHOIIICHUH C HCTOIb30BaHneM data property)

Jlanee HEOOXOIMMO 3aJ1aTh OTHOIIECHHUS ISl pACCMAaTPUBAEMOTO cMapTQoHa.
[TepBBpIM CO31aIMM OTHOLIEHUE «YACTh» C €r0 AUCILIEEM. /{11 3TOro Mo aHajoruu
CO34aUM HOBBIN 3K3eMIUIsIp Kiacca «Jlucmen». [locie dero mis sk3emIuisipa

cmaptdoHa 100aBUM HOBYIO 3amuch B pazaen «Object property assertions» (puc.



136). IIpu nobaBieHNN HEOOXOMMO BBECTH UM OTHOILIICHUS U UMS IK3EMIUISIpA, C

KOTOPBIM CTPOUTCS
oTHoleHue (puc. 14).

SM-GOB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHo 3aganus object property ais dK3eMIUsIpa
[locne atoro 3agaauM oTHOLIEHUE B paszzene data properties Ha MPUMEPE «KOA

npousBouTeNs» (puc. 15).

SM-G965FZPHSER

Data Property SM-G965FZPHSER
e, [ Asserted ~

Toawnia_nupniyva

== 3alUTa_3KpaHa

L K0_nponssoguresnsi

== KOH(UrypaLus_npoLecce

= MaTepuan_kopnyca

= Monenk nNnolieccona Type @ ...~

OK Cancel

Puc. 15 Okno 3amanus data property uist SK3eMIuisapa
J1J1st 5TOTO B MOSIBUBIIIEMCS OKHE HEOOXOUMO BBIOpATh CaMO CBOWCTBO,
BBCCTH €I'0 3HAUCHUEC U BI)IﬁpaTI) THII.
J1J1st oTipeIeNIeHHbIX TUTIOB TaK)Ke aKTUBUPYETCS TOJI€ BHIOOpA SI3BIKA.
I1o ananorun CO31aCM IK3CMILIAP «PaspemeHI/Ie» H 3a1aCM JUCILICIO Pa3pCUICHUC.
PaCCMOTpI/IM TCKCTOBOC IMPCACTABICHNC CO3JaHHBIX CYIHHOCTCﬁl
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdos ;
:qacth :SM-G965FZPHSER-DISP ;
:kon_npousBoautens "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :ucrneii ;
‘pasperenue :SM-G965FZPHSER-DISP-RAS .



:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3permienue ;
:pa3penieHre BepTukaib 1920 ;
:pa3pemienne ropuszoHTanb 1080 .

HoBasi cuHTakcuueckass KOHCTPYKLHS «,» O3HA4YaeT, 4To Mocje Hee Oyner
3aMMCaH TOJBKO «OOBEKT» M3 TPOUKHU, a «CYOBEKT — MPEAUKAT» OYIyT B3SITHI U3
npeabiaymen. «owl:NamedIndividual» yka3piBaer, 4TO CYIIHOCTb SBIISETCS
HK3EMIUISIPOM U HE YCThIM y3710M. OJIHAaKO, Ha TAaHHOM 3Tarle, py yJaleHUuu 3TOr0
OTHOILIEHUs, B cucteMe Protégé He Oyaer BuaHa pasHuia. [lanbHeiliee onucaHue
JI0OCTaTOYHO OOJIBIIOTO KOJWYECTBA HK3EMIUISIPOB U UX OTHOILICHUM MpoIle caenaTh
HanpsMy1o B (aiiie OHTOJIOTHUHU C UCTIOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEAaKTOPA.
[Tpu 5TOM MOXXHO OBLIIO OBl 3aMEHUTHh HEKOTOPBIE FK3EMIUISIPHI HA MTYCTHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
:Hucmneii ; :paspemenue [rdf:itype :Pa3pemienue ;
:pazpenienre BepTukanab 1920 ; :pa3pelieHre ropu3oHTaIb
1080] .

Cucrema OyzieT MOHUMATh TAKOE OMKMCAHKE, OJJHAKO B HHTep(deiice He OyneT
yKa3bIBaThCsl CaM JK3eMIUIAp kiacca «PazpelieHue» W, Kak ClelCcTBUE, HE OyIeT
BO3MOKHOCTU PEAAKTUPOBAaHMs €ro omnucaHusa. [Ipm 3TOM Bce BO3MOXKHOCTH
00paboTKH, B TOM 4YHCJIE BBIBOJI B paMKax cuctembl Protégé ocrarorcs
BO3MOXXHBIMH. Tem He wMeHee, s OOJbIIEeH HATJIAIHOCTH TPU OTKPHITHH
OHTOJIOTUH B CUCTEME, fasiee OyeT NPUBEACH TEKCT SK3EMIUIIPOB U UX OTHOLIEHUH

0e3 UCIOoJIb30BaHUS TAKUX ITYCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
‘qacth :SM-G965FZPHSER-DISP;
‘gacTh :Exynos_9810;
‘qacth :SM-G965FZPHSER-CAM-BACK;
‘gacth :SM-G965FZPHSER-CAM-FRONT;
‘qacth :SM-G965FZPHSER-BAT;
‘xoa_npousBoautens 'SM-G965FZPHSER";
:LIBET_3asiBJICHHBIN mpousBoautTeneM "ynbTpaduoner";
:cetp_2@g "GSM 1900", "GSM 1800", "GSM 900";
:cetb_3g "WCDMA 900", "WCDMA 2100";
:-qactota_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";



:(popmat_sim_xkaptsl "4FF";

:cteneHb 3amutsl "[P68";

:onepanuonHas_cuctema "Android 8.0 Oreo";

:roJ1_BbIITycKa 18;

4UCJIO_Sim_KapT 2;

:00beM_onepaTUBHON maMsTH 10 6;

:00beM_BCTpOEHHOM _mnaMaTu_ro 256;

:MaKCUMalbHbI_00beM_KapTbl_mamsaTu_ro 400;

:MaTepuall_kopmyca "meramn"”, "cTekno";

:3alIMTa_KOpIyca "3almTa OT MbLIM U BJIaru';

:mupuHa 73.8;

:BbIcOTa 158.1;

:ToNIMHa 8.5;

:Bec 189;

:TaTYUKHU "TUPOCKOT, TaTYUK XO0JJIa, akceIepoMeTp, OapomMeTp, KoMIiac,
JTATYUK TPUOIMKEHUS, TaTYUK OCBEUICHUS, JaTYMK CEpAECYHOro putma';

:KOMIUIEKTAIMS "KOMIUIEKT aMOYIIIOp, KOMIUIEKT MEPEX0IHUKOB,
JTOKYMEHTaIIMsI, CETeBOM ajjanTep, CKperka sl u3BieueHus ciaora SIM-kaprsl,
HaAyIIHUKH";

:0momeTpuUecKas_3aluTa "CKaHep JIMIla, CKaHep paayHOM 000I0UKH
rjia3a, CKaHep OTIIEYaTKOB MayblleB";

:ocobennoctu "ANTH, rexnonorust Dolby Atmos, kamepa Bixby,
KaMeparepeBoaurK, cenduMoku, crepeonunamMuku or AKG, HechbeMHbIT
aKKyMyJsaTop' .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[ucmneii ;
‘paspemenne :SM-G965FZPHSER-DISP-RAS;
"TeXHOJIOTHs_M3roTOBIICHHS 2KpaHa "Super AMOLED";
:3amuTa_dkpana "Corning Gorilla Glass™;

.IMaroHaixb_5%KpaHa 6.2;
INIOTHOCTH_ITHKCelel 529;
'KOJIMYECTBO_IBETOB_AKpaHa_MJH 16 . :SM-

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

:pa3penieHne BepTukaib 1920 ;
:pa3zpeuienre _ropuzoHtanab 1080 .

:Exynos_9810 rdf:type owl:NamedIndividual , :ITpomeccop ;

:MPOU3BOIUTENH_Tpolieccopa "Samsung" ;

:MoJienb_nporeccopa "Exynos 9810" ;

:koH(puryparms_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-A55 1.9 I'T'1"
; 'KOJIMYECTBO_siJiep 8 ; :yacToTa Inpoueccopa rri 2.9, 1.9 ;

:rpadudeckuii yckoputens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:Namedindividual , :Kamepa ;
:KOJIMYECTBO _OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METANUKCENIe OCHOBHOW KaMmepsl 12, 12
:anepTypa_OCHOBHOW Kamepsl 1.5, 2.4 ;



:TUIl_BCIBIIIKA OCHOBHOM KaMmepsl ''cBeTOoanoAHas" ;

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

:aBTO(OKYCHPOBKA OCHOBHOM Kamephl 1 ;

:ONTUYECKasl CTaOMIM3aIMsl OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTU _OCHOBHOM _KaMephl "cBEpXOBICTPBIN AaTUMK U300paKeHus,

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

:pa3penienure BepTukaib 3840 ;

:pazpenieHure ropuszonTanb 2160 ;

#oonubiii IRI HeoOxo0 1M n3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3penienue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:pazpenienure BepTukaib 1280 ;

:pazpenieHre ropuzoHTanb 720 ;

#oonueiii IRI HeoOxo 1M n3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemnienue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

:pazpenienure BepTukaib 1920 ;

:pazpemienne ropuzoHTaib 1080 ;

#oonueiii IRI HeoOxouM u3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3penienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO Merarnukcenei (poHTAIbHONW KaMephl &;

:KoJm4ecTBO (ppoHTaNbHBIX Kamep 1 ; :pa3pemenue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanmuuue BCUBIMKU (POHTATHHON KaMepbl

0.

:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemrenue ;

‘pa3pelieHne BepTUKaib 2560 ;

:paspelenre ropuzoHtaib 1440 ;

#nonuswiii IRT HeoOxoaum u3-3a crer cumBoia /"

<http://myontologies.com/goods#pa3pemienue kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , : Axkymyistop ;

#oomusiii IRI HeoOxoaum n3-3a crerr cumBosa "' *"
<http://myontologies.com/goods#emMKkocTs _akkymymstopa MA*qa> 3500 ;
:BpeMsi_paboThl B peKUME pa3roBopa 25 ;

‘Halmu4uue OecrpoBOAHOM 3apsiaku 1 .

Tenepb OCHOBHBIC JaHHBIC BHCCCHBI U MOXKHO IIPOBCPUTH OHTOJIOTHIO HAa HECIIPO



TUBOPEUYUBOCTD. J[J151 3TOr0 HEOOX0IMMO BHIOpaTh MeXaHu3M BbiBoJa HermiT

Reasoner

[5] (puc. 160) u 3anyctuTth ero (puc. 16B).
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Puc. 16 3anyck mexanu3ma BbIBO/A B cucteme Protégé (a — myHKT MEHIO ¢
NeWCTBUAMU BBIBOJIa, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHOTIKa

3amycKa BbIBOJIA).

Nunukanyei Toro, 4ro BBIBOJ 3amyllleH B JaHHOM ciydae OyAeT TO, 4UTO
KHOMKa «Start reasoner» CTaHET HEAaKTUBHOW, a «Stop reasoner» HaoOOpPOT
aktuBHOM. Ecim B mporiecce BpIBOJA ObUIM HAACHBI MIPOTHBOPEUHSI, TO CHCTEMA
BBIBeJIET coo0IeHns o0 omubOkax ¢ ux oObscHeHueM (puc. 17a) uiu BeIBEIET
coobmenre 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BeImOTHEHUU BCcex

MIPUBEACHHBIX BBIIIE TEHCTBUN U PEKOMEHAIIMN OMUOOK OBITH HE JOJIKHO.



B Inconsistent ontology explanation

Your ontology is lnconglstent which means thgt the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
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OK
Explain Cancel iption: sHayennebanna ME®EF
v Functional Equivalent To

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommbku npu 3amycke MexaHU3Ma paccykJaeHui (a — coodiieHue
0
npobyeMax B OHTOJIOIMH C MPEAJIOKEHUEM O0BSICHEHUS; O — OKHO OOBSICHEHUI; B
— UH

JTUKATOp OMIMOOK B JIOTaX CUCTEMBI)

Taxxe, ecnmu BHUMATENbHO WM3YyYWUTh NPHUBEACHHBIA BBIIE (PArMEeHT C
HK3EMIUISIPAMH OHTOJIOTUH, TO Mbl HAMEPEHHO HE 3a/1aJTU THUII IJIs1 TAKUX CYIIHOCTEMN
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecaum mpu sTOM uMTaTenb
BBITIONIHSTT BCE PEKOMEHIAIMM W 3amOJIHWI O0JIACTh OMPEICICHHs IS TaKUX
OTHOIICHUH KaK «pa3penieHrue TOPU30HTAIb», TO MOKHO YBHUJIETb, YTO THUIl OBLI
BbIBejicH aBToMatndecku (puc. 18). BeiBenennsie (Inferred) monsitust ormeuatorces
B cucteme Protége kenTbiM [IBETOM.

Jlist ynoOcTBa manpHeiei o00paboTKu JOMOTHUM OHTOJIOTHIO HOBBIM Object
property: «sIBJISIETCS YacThiO». DTO CBOMCTBO SIBISAECTCS OOPATHBIM K «4acTh, UTO
HEO00XO0JMMO OTMETHUTH B €ro onucanuu (puc. 19a). [IponucsiBaTh €ro K CO3AaHHBIM
CYIIHOCTSIM HET HEOOXOIUMOCTH, T.K. OHO OyAeT BbiBeZieHO (puc. 190).

B npouecce stoii paGoThl ObUIO CO3/1aHAa MepBasi BEPCHs OHTOJIOTHUH,



JEKJIapaTUBHO ONMCHIBAIOIIEH MpeAMETHYI0 o00iacTb «ToBap cmaptdon». B
cleayromux paboTax B OHTOJIOTHIO OYIyT 10OaBIECHBI HOBBIE AKCHOMBI, BHIPAKEHUS
Y IIPaBUJIA JJIs BBIBOJA OTHOLIEHUI M ITPOBEPKH HEMPOTUBOpPEUNBOCTH b3, a Takxke
HaIlMCaHbl 3ampochl I BbIOOpa HMHPOPMALMM U3 HEE MO OIpeAesIEHHbIM

KPUTEPUSIM.
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3aganus



1 JIOTIOMHUTB CO3IaHHYI0 0a3y 3HaHUM MUHUMYM 10 3K3eMIuIsIpaMu Apyrux
CMapTPOHOB
2 [lo anamoruu, TONOAHUTE Oa3y 3HAHUMN U1 KATETOPUI «HOYTOYK» U «XOJIO-

JUJIBHUK

Co3nanne defined classes B cucreme PROTEGE

B sT0ii pabote OynyT co3nanbl Kiacchl, oTHoHeHUs «rdfitype» ¢ KoTopbiMu
He OyayT yKa3bIBaThbCs B SIBHOM BHJE, a OyJyT CTPOUTHCS aBTOMATUYECKH B
npouecce BbIBoJa. Takue kimacchl B cucteme Protégé nasmiBatorcs «Defined
Classes» («oObraHbIe» Kiacchl HazbiBatoTcs «Primitive Classesy). Jlns npumepa
OynyT peanu3oBaHbl cienytomue kiaccel: «Hobwiii cmapTdon», «Kamepodony,
«Urposoii cmapthon», «Cmaptdon mana GunbMoB», «CmapTOH ISl TOXOT0BY.
DTO MO3BOJIMT 00pa30BaTh B OHTOJIOTHUHU TPYMIBI K3EMIUIIPOB B COOTBETCTBUHU C
3apaHee 3aJaHHbIMU KPUTEPHUSIMU, KOTOpble OYAyT MOCTYNHBI IJsl JalibHEeUIen
00paboTKH.

[lepBoHauanbHO chOpMUpPYEM KPUTEPHUH, 11O KOTOPHIM IK3EMILIAPHI OyAyT
OTHOCHUTCS K 3asIBICHHBIM KJIacCaM:
1 Hosriit cmaprdon. Beimmymien nmocne 18 roaa.
2 Kamepodon. Munumym 2 oCHOBHBIC KamMepbl. MUHUMYM 12 Meramukcenei.
Ecte onTuueckas crabunmuzamus. Cwemka Bugeo muHnumyMm Ultra HD 4K
60kaap./cex.
3 Urposoit cmaptdon. [Iporeccop Snapdragon wiu Exynos. Muanmywm 6 simep.
Yacrtora pabotel mporeccopa MuHUMYM 2.9IT1. OO0BeM oOmepaTMBHOW HaMSATH
MuHUMYM 610. ['padmuecknii yckoputens Mali unu Adreno.
4 Cwmaprdon mns punsmoB. Urposoii cmaptdon. CooTHomenne ctopos 21:9.
Pazpemenne skpana ot 4K.
3) Cwmaptdon s noxoaoB. EMkocts akkymynsatopa oT 6000 MA*u. Crenennb
3amuThl Bbie yeM [P68. 3amumra skpana «Gorilla Glass». 3ammra Kopiyca

«YKpEIUICHHBIN KOpITyc». Marepuan KopIyca BKIKYaeT METalll.



Jlanee oTnaguM 3ampockl, B COOTBETCTBUH C KOTOPBIM OynyT OopMUPOBATHCS
DK3EMIULIPBl  0003HAaueHHBIX KiaccoB. Takue 3ampocel  opmupyercs C
ucrnosnb3oBanueM Manchester Syntax u HasbiBaoTCs B cucteme Protégé «DL

Query». [Ins oTnaaky TakuMx 3alpocoOB BbIJEIEHA OTAeIbHAs BKiIaaka (puc. 20).
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Puc. 20 Brimanka «DLQuery» B cucteme Protégé (a — manenp BKIQJ0K C aKTUBHOM
BKiagkon «DLQuery»; 6 — maHensb BRIOOpA THUIIA 3aIPAIIMBAEMbBIX CYIITHOCTEH; B —
0JIe BBOJA 3aMpoca; I — KHOIKA BBINOJIHEHUS 3a1poca; 1 — pe3yJabTaThl 3a1poca; €
— KHOTIKa J0OaBIIEHUS 3aIpoca B OHTOJIOTHIO)

Jlist ocBoeHus uHTEp(eiica BhIOEpeM Bce dK3eMIUTPHI Kitacca «CmMapThony.
Jns storo HeoOXoaumo B Tojle BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cwmaptdon», BEIOpATh OXUAAEMBIA THUIl pe3yibTaTa — IK3eMIULIpel (puc. 200),
3amycTUTh 3amnpoc (puc. 20r). ITociae 3Toro MoKHO YBUIETh pe3yabTaThl (puc. 201).

Ilepen  HamMcaHueM  3ampoCcOB  HEOOXOJMMO  OMPENETUTHCA  C
BO3MOXKHBIMHM JIJISI HMCIOJIb30BAHUSI KOHCTPYKUUSIMU (OOBSICHEHUS OynyT

MPUBOJAUTCS MPUMEHUTEIBHO K TUITY BHIOMPAEMbIX CYIIHOCTENU — SK3EMILISIP):



1. JlokansHOE uMs kiacca. [1o3BossieT BEIOpATh 3K3EMIUIAPHI JaHHOTO Kiacca. Kak
SBHO 3a/IaHHbIE, TaK W BbiBeAeHHbIe. Hampumep: «Cmaptdon».

2. <JoKaJbHOE MMs_CBOMICTBa> some <BbIpaxkeHue>. llo3BoisieT BbIOpaTh Bce
DK3EMIULAPHI, U1l KOTOPBIX 3aJaHO KAK MHUHMUMYM OJHO OTHOIIEHHE <JIOKaJIb-
HO€ WMMs_CBOWCTBa™> C CYIIHOCTBIO, MOAXOAAIIEH MO <BbIpaxeHUe™>. B kauecTse
BBIPAKEHUSA MOTYT BBICTYNaTh: BioOXkeHHbIH «DL Query»; mo0oe BapuaHT
OTpaHUYEHUN, PACCMOTPEHHBIN paHee MpU 3aJaHuM obOyiacTh 3HaueHus data
property. Hanmpumep: «ron_Bbimycka some xsd:integer»

3. <nokanbHOE MMs_cBoicTBa> only <BbIpaxkeHue>. Bce sk3eMIUISIpbI, ISl KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHbIC OTHOLIEHWS WJIM OHU BCE YJIOBIETBOPSIOT BbI-
pakenuro. Hanpumep: «ron_ssimycka only xsd:integer[ >= 18].

4. <jlokaJIbHOE WMsI_CBOMCTBa> exactly <kommuecTBO>. Bce 3K3eMIUISpHI, s
KOTOPBIX 3a/1aHO YKa3aHHOE€ KOJMYECTBO YKa3aHHbIX OTHoIIeHuH. Hampumep:
«roJi_BbITycka exactly 1»

5. <nokanbHOE MMs_CBOMCTBa> exactly <kommuecTtBo> <BhIpaxeHue>. Bce sk-
3EMILUIAPBL, I KOTOPBIX 33aHO YKa3aHHOE KOJMYECTBO YKA3aHHBIX OTHOIIECHUH,
yIIOBJIETBOPSIIONINX BhIpaKEeHUIO. [Ipr 3 TOM MOXKET OBITh CKOJIBKO YTOAHO TAKHUX K€
OTHOILIEHUW, HE YAOBJIETBOPSIOIIMX BbIpAXKEHUIO. Hampumep: «rop BbIITyCKa
exactly 1 xsd:integer[ >= 18]»

6. <mokasbHOE WM CBOMCTBa> min/max <KOJIHYECTBO> [<BbIpakeHue>]. AHa-
noru4Ho exactly, HO TOJDKHO OBITH HE MeHee/He Oolee, YeM yKazaHHOE KOJIMYECTBO
YKa3aHHBIX OTHOLLICHUMN.

7. <jokanbHOE MMs_CBOMCTBa> value <murtepar>. Bce sK3eMIULSIpBI, KOTOPHIC
CBA3aHbl YKa3aHHBIM OTHOILLIEHUEM C YKAa3aHHBIM CKaJISIPHBIM 3HAYCHHUEM.

8. <swIpakenue 1> and/or <BweipaxxeHue2>. [lepeceuenne/00beTMHEHNE MHOXKECTB
BBIOpAHHBIX JK3EMIUIIPOB B pamMKax BbIpakeHusil u BbpakeHus2. Hampumep:
«ucnnen or IIpoueccop»

9. not <BeIpaxkeHne>. MOKHO paccMaTpuBaThb KaK ONEpanus JOIOJHEHUS Hal
MHO>KECTBOM 3K3EMIUISIPOB, BBIOPAHHBIX B paMKax BblpaxkeHus. Hanpumep: «not

Cwmaptdon»



OnpenenuBOIUC, C MHOXECTBOM BO3MOXKHBIX KOHCTPYKIIHH, COCTaBUM
3anpoc A neporo kinacca «HoBelil cMapTdon». Y 3K3eMIUIIPOB TAKOTO Kiacca
HE JIOJDKHO OBITh OTHOIICHHWH «TOJ BBIMYCKa», CBSA3BIBAIOIIMX HX C YHCIOM
MeHbIe 18 (s ympoImieHus B IEPBOM BapHaHTE 3alpoca PaCCMOTPHUM TOJ Kak
IBy3HayHOE yncio). Ho, mpu 3TOM MOIKHO OBITH XOTh OJHO TaKOE OTHOIICHHE
(ecmi TakMX OTHOIICHWH HET, TO HEJIOCTATOYHO HHQPOPMAIMH JJIS TPHHITHS
perienus ). Takxke K3eMIUTAp T0JDKeH ObITh THIA «CMapTdoH». COOTBETCTBEHHO,
HEOOXOIUMBII HaM 3aIpoC JIOJDKEH OINMMCHIBATHCS KaK MEPECCUCHUE 3 MHOMKECTB:
«Cwmaptdon and (rox_seimycka min 1) and (rog_ssinycka only xsd:integer[>=
18])».

BeimostHuB 3TOT 3ampoc Ha Bkiagke «DL Query», MOXHO YBHACTh, YTO
PE3yJIBTaTOB HE HalIeHO. BBIBOT OCHOBBIBACTCS HA TEOPUH JCCKPUITHBHBIX JIOTHK.
OpnHaxko, 1711 TOHUMAaHMS BBIBOJIA M TAJTbHEUIITUX JEHCTBUNA, PACCMOTPUM MPUUYUHBI
MyCTOTO pe3yJibTaTa B YIPOIEHHOM BapUaHTE.

B oHTOJI0THY OTHOCUTENBHO TOJIa BHIITYCKA €CTh KAK MUHUMYM YTBEPKICHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Beimycka 18». i Toro, 4To0ObI
AK3eMIUIAP OBLI BRIOpaH B pe3ysbTaTax 3ampoca, He00X0AuMo, YTOOBI OH OTHOCHJICS
K KOXJIOMY M3 TPEX MHOXKECTB. YUUTHIBAs MPUBEICHHBIC YTBEPIKICHUS, MOXKHO
caenatb BbIBOA, uTO «:SM-G965FZPHSER» otHOCUTCS K Kiaccy «CMapThon» u
«ron_Bbimycka min 1». Ho, Henmwp3s caenath HUKaKWe BBIBOABI OTHOCHUTEIHHO
«ron_Bbimycka only xsd:integer[>= 18]». Y nHac wuHbopMamuss o TOM, YTO
cymectByeT Takoe X(«:SMGY965FZPHSER :ron_ Bbelllycka X»), KOTOpOeE
YIAOBJIETBOPSIET OrpaHUUYCHUAM (X >= 18), HO U3 ITOTO HENB3s ClIeIaTh BBIBOJ, YTO
JUTSE TIOOOTO X 3TO OTPaHWYCHHE BCETAa BBIMONHSAETCS. [Ipu 3TOM B pe3ynbTaThl
3ampoca «not (Cmaptdon and (rox_Beimycka min 1) and (rox_simycka only
xsd:integer[>= 18]))» paccmaTpuBaeMbIil dK3eMIUIAp Takxke He BoWaeT. T.e. mus
«roa_Beinycka only xsd:integer[>= 18]» npUMeHUTENBHO K JAHHOTO FK3EMILIAPY HE
OB CHeNlaH BBIBOJ HHU O JIO)KHOCTH, HM O MCTUHHOCTHU BBICKa3bIBaHUSA. B 3TOM

(npenmnonoxxeHue 00 OTKPHITOCTA MUPA) COCTOUT €I1I€ OJHA CYLIECTBEHHAs pa3HHUIla



¢ 0a3zaMH JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOXKHUBIICHCS MPOOJIEMBI SBIISCTCS
BHECCHHE B OHTOJIOTUIO HOBBIX CBEeICHMU. Tak, eciau ObI I pacCMaTpUBAEMOTO
DK3EMIUISIpa BBIMIOJTHSAIOCH OTPpaHMYEHUE «:TOJ_ BBITycKa exactly 1» (mis
paccMaTpUBaEMOro JK3EMILIIpa CYIIECTBYET POBHO OJIHO OTHOIICHUE O]
BBIIIYCKAa»), TO C YYETOM CYIIECTBOBAHUS TOIXOMAIIETO IO KPUTEPHH
OTHOIIICHMS YK€ MOXHO OBIJIO OBI ClIeJIaTh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKWe OTHOIICHUSA. DTH CBEICHUS MOTYT OBITH JOOABICHBI B paszzene «Types»

IK3EMILISIPa ¢ UCIoib30BaHueM BkIaaku «Class expression editor» (puc. 21).
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Puc. 21 HUcnons3zoBanue Bkiraaku «Class expression editor» miis m1o0aBieHUS

UH(GOPMAITIH O FK3EMIUTIPE

ITocne oTnmaaky 3ampoca HEOOXOIUMO JTO00AaBUTH KJIacC. DTO MOXKHO CJICNIaTh
¢ ucnoyib3oBaHueM KHOnkH «Add to ontlogy» Ha Bkmaake «DL Query» (puc. 20¢)
WJIM CO3/1aB Kjacc U 3anoiHuB nojie «Equivalent To» B ero onucanuu (puc. 22).

PaccMoTprM, Kak JaHHBIN KJTACC OMUCHIBAETCS B TEKCTE OHTOJIOTHH.

‘Homerii_cmaptdon rdf:type owl:Class ;

owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon



[ rdf:type owl:Restriction ;

owl:onProperty :roa_BsIrycka ;
owl:allvValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 1) 1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1"~xsd:nonNegativelnteger ] ); rdf:type

owl:Class ]
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Puc. 22 Ilpumep 3anonnenus nois «Equivalent To» B onucanum kiacca

Kaxk BumHo, wucnonw3yercs oTHomeHHe «owl:equivalentTo», koTtopoe
MO3BOJISIET CJENaTh BBIBOJ, YTO €CJIHM SK3EMIUISIPHl OTHOCATCA K «OOBEKTY»
ATOTO OTHOIIEHHUS, TO OTHOCATCS U K «CYOBEKTY». A B Ka4ecTBE «0OOBEKTa»
BBICTYIIAET MTYCTOU y3eJ1, SIBJISIFOITUICS TIepecedeHneM 3 IPYruX KJIaccoB, KaK U
TUTAHUPOBAJIOCH M3HAYAIIBHO.

JIoTIOTHUM HaMMCaHHBIA 3ampoC IS pabOThI ¢ TOJIOM, 33JaHHBIM B ITOJTHOM
dbopmare:

Cwmaprdon and (rox_sseimycka min 1) and (rog_ssimycka only (xsd:integer[>= 18,
<= 25] or xsd:integer[>= 2018]))

Takske coctaBuM 3amnpoc s kiacca «Kamepodpon»:

Cwmaptdon

and



(uacth some ( Kamepa and (kosimuecTBO OCHOBHBIX Kamep some xsd:integer|[ >= 2
)
and (KomuM4YecTBO Meramnukcesaei oCHOBHOUM Kamepbl some xsd:integer[ >= 12 ])
and
(pazpemenue some (Paspemenne and

((pa3pemienue ropusoHTaidb some xsd:integer| >=

3840 ]) or (pa3penieHne BepTHKAIb SOME

xsd:integer[ >= 3840 ])) and

(paspemienue kanap/cex some xsd:integer[ >= 60 ])

)
)

3ananus
1 CocTaBuTh 3anmpochl s octaBmuxcs rpynm: «CMmaptdoH st GUIbMOBY,
«rposoit cmaptdon», «Cmaptdhon mist noxoxoy. Co3gate defined class ms
KaKIOH.
2 CdopmupoBath MUHUMYM 5 Ty (Ha OCHOBAaHUU UMEH MOA00POK Ha pecyp-
ce ucrtounuke) s kareropuit «HoyrOykn» n «XonoauabHUKuY. J{JI Kaxaou u3

rpyIm copMHUPOBATH KPUTEPUHU BBIOOPA IK3eMILIAPOB U co3aaTh defined class.

Hanucanue 3anpocos Ha sa3bike SPARQL

B mpenpinymeli pabore ObUIO MPOM3BEIEHO OTHECEHHE SK3EMIUISIPOB K
rpynmnaMm 1o OmpeneleHHBIM KputepusMm. [ns storo ucmonb3oBanuch defined
classes u s3pik DL  Query. [laHHbIE HWHCTPYMEHTBHl CHJIBHO PaCLIUPSIIOT
BO3MOXKHOCTH pacCykKJeHuil B pamkax oHtonoruil. Opgnako, DL Query
MIPUMEHSIETCSI UIMEHHO B paMKaX PacCy X JACHUNW U UMEET psAJl HEeJIOCTATKOB, €CIHU
MCIIOJIB30BaTh €ro TOJBKO MJI MOJYyYEeHHsl JIOCTyNa K SIBHO 3aJaHHBIM WU YK€
BBIBEJICHHBIM CYIIHOCTSIM OHTOJIOTUH: MEIJICHHOE BBINOJIHEHHUE (T.K. UCTIOJIb3yETCs

JIOTUYECKUI BBIBOI[); HCO6XOI[I/IMOCTB YUUTbIBATh IIOBCACHHUC IIPHM BBIBOAC



(manpumep, noOaBiieHHs] B OHTOJIOTHIO «exactly» B mporuuioit paboThl); HEBO3-
MO>KHOCTb ONHMCAaHUsl HEKOTOPBIX YCJIOBUN (Hampumep, BHIOOPD OTHOILIECHHH, a He
AK3EMILIAPOB; BRIOOD psifia XapakTepuctuk cMaptdona). [loaTomy ans Takux 3amay
ucnomibzyercs apyroit s3eik — SPARQL [8]. JlaHHBIN S3bIK MTO3BOJISET BEIOUPATH U
N00aBIsATh CYIIHOCTU B OHTOJIOTHIO, (hopmupoBath HOBBINA rpad RDF. B nannom
pabore OyayT pacCMOTPEHBI TOJBKO BO3MOKHOCTH BbIOOpA. SI3bIK CHHTAKCHYECKHU
cxox ¢ SQL (1 He TOJIBKO CHHTAaKCHMYECKU. B yacTHOCTH, OH TakXe OCHOBAaH Ha
NPENONIOKEHUH O 3aKPBITOCTU MUPa, B oTiauure oT DL Query), npuMeHsieMbIM J1s
aHAJIOTMYHBIX 3a]1a4 B 0a3ax naHHbIX. [loaTomy (1 moromy uro SQL nomkeH ObITh
y’Ke€ 3HaKOM 00y4aeMbIM) C HUM OYJyT MPOBOJUTHCS AHAJIOTHH.

Hnst padoter ¢ SPARQL B cucreme Protégé HeoOXoammo aKTUBHUPOBATH
BKIaaKy «Window -> Tabs -> SPARQL Query» (puc. 23). Heo6x01uM0 OHUMATh,
yto SPARQL u mexanusm paccyxnenuii B Protégé paboTaroT HE3aBUCUMO U HE
BJIMSIIOT HAa PE3yJIbTaThl pabOTHI APYT Apyra. ITO 03HAYAET, YTO HET BOZMOXKHOCTH
BbIOpaTh AK3eMIULIpbl  Kiacca «HoBelli  cMapTdoH», KOTOpBIE —SBISIOTCS
BbIBeZICHHBIMU. [Ipr 3TOM 3TO BO3MOXKHO B paMKax, Hanpumep, ouoimnoreku Apache
Jena nis a3pIka Java.

[lepBoHauanbHO BEIOEpEM TIEPBBIC 2 cMapThOHA U XapaKTEPUCTHKU UX KaMep
(KoNMM4ecTBO KaMmepa; METaluKCeNIH; arepTypa) U pacCCMOTPUM Ha MPUMEPE ITOTO

3aIllpoCa OCHOBHBIC CHHTAKCHUYICCKHNC KOHCTPYKIIUH.



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv.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 Query |

SPARQL query: TEEE

PREFIX rdf: <http:/iwww.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#>
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate '?object}|

a

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0C0OEHHOCTI_OCHOBHO_Kamepbl rdfitype owl:DatatypeProperty
cBobogHoe rdf-type

owl:DatatypeProperty
"1618122867" " <http:/www.w3.0rg/2001/XML
37228bc9_760d_494c_8f31_8588dc08ead6

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

To use the reasoner click Ressoner > Start reasoner ¥ Show Inferences 4}

Puc. 23 Bxnagka «SPARQL Query» B cucteme Protégé (a — mosie BBo1a 3ampoca;

0— PE3YIbTATHI 3aIIPpOCa; B — KHOIIKA BBIITOJIHCHUA 3anpoca)

#CHayana npuBOAUTCS OJIOK CTAaHAAPTHBIX MPE(GUKCOB JIJIsT TOTO, YTOOBI HE
3aMMChIBaTh IPOMO3JIKHE HICHTU(DUKATOPHI B paMKax OCHOBHOM 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#>
#Take HEOOXOAUMO MT00ABUTH MpedUKC IS CO3MaHHON OHTOJIOTHH (ee
uneHTudukarop o6epercs ¢ Bkiagku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne npedukcoB unet koHcTpykuust SELECT {niepemennsie}, koTopas
OMHCHIBAET YTO OyJIeT BEIOPAHO B KAUECTBE pe3yiibTaTa 3ampoca
#Bce nepeMeHHbIE HAUMHAIOTCS C «?» U MEePEUUCIIAIOTCS Yepe3 Mpooen
SELECT ?cmaptdon ?kamepa_yucio ?7kaMmepa MM ?KaMmepa_arl

#Jlanee uner kouncrpykuuss WHERE { {Tpoiiku} }. Tpoliku 3anucbiBatoTcs



aHaJIOrM4HO cuHTakcucy Turtle, 4TO MO3BOJISAET TAKKE UCIOIB30BATH PA3/ICIUTENH
&M, KM, «»,
WHERE {

#BMeCTO OTHENBHBIX CYIIHOCTEM MOTYT CTaBHUTCS IIEPEMEHHBIE,
HauuHaromuecs ¢ «?». Ha HMX MOryT HAakIaJbIBaThCAd YCJIOBUA, OHU MOTYT
BbIOMpaThcs B paMkax crnucka nosei B « SELECT».

?cmapTdoH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO_OCHOBHBIX KaMep 7KaMepa_4uclio ;
:KOJINYECTBO_METANMKCEJIE OCHOBHOW KaMephl 7KaMepa_MII ;
:arepTypa_OCHOBHOM KaMephl 7Kamepa_ar }
#Jlanee nner koncTpykuus ORDER BY, no3Bozstomas 3aaTe COPTUPOBKY
PE3YyIBTATOB
ORDER BY DESC(?xamepa_an)
#Jlanee wuaer xoHcTtpykuus LIMIT, OFFSET mno3Bosstomas 3aaaTh
KOJIMYECTBO MPOITYCKAEMbIX 3aMMCeN U KOJIMYECTBO BHIOMPAEMbBIX
LIMIT 2 OFFSET O
Kak BuaHo, cTpykrypa 3ampoca cxoxa ¢ sa3pikoM SQL (B Tom umcne
noctynubel koHCTpyKimu GROUP BY, HAVING), oanako coaepkxumoe OJI0KOB
pasznuyaercs. OcHoBHas yacth — WHERE, paz6epem moapoOHee ee BiIOKEHHBIC
KOHCTPYKITH, KOTOPBIE OyIyT UCTIOIB30BATHCS B PAMKAX paOOTHI:
1. Tpoiika «cyOBeKT mpeaukaTt o0bekT». Ha MecTe Kakaoro u3 31€MEHTOB TPOUKH
MOXET cTOATh KOHKpeTHBIN IRI nnu nurepan wiu nepemennas. [lo3BosseT BbIOpaTh
BCE TPOWKM OHTOJIOTMHM, MOAXONSIINE TMOJ 3aJaHHYI0 (3aJaHHas TpoWKa
UCIob3yeTcs Kak Macka). [Ipu BeiOOpe: Ha MecTe MEpEMEHHBIX B 3 IaHHOM TpOiiKe
MOXXET CTOSITh JI00asi CYNIHOCTh B BBIOMPAEMOW TPOWKE; JUTEPAIBl JTODKHBI
COBIIA/IaTh O 3HAYECHUIO, TUITY, A3bIKY; IR] Ha cooTBETCTBYIOMMX MeCTaxX AOJIKHBI
COBIIA/1ATh.
2. Paznenurenn «.» MEXAy TPOMKAMH MOKHO HHTEPIPETUPOBATH KaK JEKAPTOBOTO

MNpOU3BCACHUC, HO C YUYCTOM pPaBCHCTBA COOTBCTCTBYIOIIUX IICPCMCHHBIX.



Hamnpumep, «?cMmaptdoH koA mpou3BOAUTENS 7KOI» MO3BOJSET BHIOpaTh BCE
TPOMKH, B KOTOPBIX MPUCYTCTBYET OTHOIIECHHUE «KOJ Mpou3Boautens». Eciau B
OHTOJIOTHH 2 cMapT(OHA U TOJIBKO y OJHOTO U3 HUX €CTh 3TO OTHOIIEHUE, TO OyAeT
BbIOpaHa 1 Tpoiika.

«?cMapTdoH :¥acTh ?74acTh» MO3BOJSET BHIOpATh BCE TPOMKU, B KOTOPBIX MPH-
CYTCTBYET OTHOIIIEHUE «4acTh». Eciu B oHTOJNIOrMU 2 cMapT(OoHA U y KAXKIAOTO U3
HUX 10 5 yactel, To OyaeT BeiOpano 10 Tpoek.

Ecam  ymporieHHO paccMOTpeTh TOPSJI0K BbIOOpa B paMkax «?cMmapTdoH
:KOJI_TIPOM3BOJAUTENS 7KOJI . 7cMapT(OH :HacTh ?49acThy», TO OyJeT CHayana BblOpaHa
1 3anuck no mepBoit Tpoiike, 10 3anuceit mo Bropou. Jlanee Oyner chopMupoBaHO
10 3anuceii kKak Bce BapHaHTbl COBMEIIEHUI NaHHbIX 3anuceil. [locie yero OyayT
yIaJIeHbl 5 3amuceid, TJIe B paMKax OJHOMMEHHBIX MEPEMEHHBIX «CMapTPOH» HE
COBMAIAIOT 3HAYCHUSI.

3. B paMKax TpO€K TaKyK€ MOTYT HCIOJIb30BAaThCSl IYCTHIE Y3JIbl, OMHCHIBAEMBIE
aHajnoru4Ho cuHTtakcucy Turtle ¢ ucronbzoBanueM «||».

4. OPTIONAL { {Bnoxennass wacth where} }. [lo3Bosser 3amath BIIOKEHHBIN
3ampoc, KOTOPBIM OyAeT HCIOJb30BaH TOJMBKO IPU HAJIUYUHU PE3yJbTATOB.
Hanpumep, «?cmaptdon :koa_mnpousBoautess ?koj . 7cMapTdOH :4acTh ?4acTby
BbIOEpeT 10 3amuceit, eciv B OHTOJIOTHU OyAeT 2 cMapTdoHa U 5 yacTel y Kaxa0ro.
Ho, eciu Oyner 2 cmaptdona u 0 yacted y KaxxJaoro, TO HUKAKUX PE3yJIbTaTOB
BbIOpaHo He OynerT. [Ipu atom «?cmaptdon :koa_npousBogutens ?koq OPTIONAL
{ ?cMmapTdoH :gacTh 749acTh }» BbIOEpeT Takxke 10 3amucel B IEpBOM ciiydae, HO 2
3anucu Bo BTOpoM (4actb B pamkax OPTIONAL yuuTeiBaThCs HE OyIET).

5. FILTER({ycnoBue}). Ilo3BonsieT OCTaBUTh B paMKax BBHIOPAHHBIX 3arucei
TOJNBKO T€, KOTOpble TMOAXOAST TmojA ycioBue. Hampumep, «?cmaptdon
:;ron_seinmycka ?rog FILTER(?rox > 18)» mo3BojisieT BbIOpaTh TOJIBKO TE pe-
3yJIbTATHI, TJI€ TOJI BBITyCKa Mo3aHee 18 (CTOUT yUuTHIBATh, YTO €CIHM Yy cMapThoHA
2 TaKMX OTHOIICHHS U y OJTHOTO 3HaueHue OosbIne 18, a y Apyroro MeHsIIe, TO caM
cMapTdoH Bce paBHO OyAeT BBIOpaH, T.K. OJHA U3 3alIMCEH C HUM OyJeT MOIXOAUTh

non ycnoBus). T.k. FILTER He sBusercss TpoWKkoil, TO TMOCA€ HEro HeET



HEOOXOIMMOCTH HCIOJIb30BaTh pa3ienuTend. TakuxX KOHCTPYKUHMH B 3ampoce
MOXXET ObIThb MHOXECTBO. B pamkax ycnouil FILTER moryT ucnonbs3oBaThes
onepaiu: &&, ||, <, >, <=, >=, =, |=. Takke MOT'YT UCIOJIb30BAThCSI BCTPOCHHBIC
¢yHkuuu, Hanpumep, regex, isLiteral (cnrcok Bcex QyHKIMI 37€Ch TPUBOIUTHCS
He Oy/IeT U MOKET ObITh HAalJIeH B JIOKYMEHTAIIUHN ).

6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { {
BioxkeHHas yacTh where} }. Cneunanbsubie Buasl FILTER, koTopsie ocTaBisioT

3aMKCH, 7151 KOTOPBIX BJIOKEHHBIN 3alpOC BEPHYI/HE BEPHYJ Pe3yJIbTaThI.

3Hasi OCHOBHBIE€ KOHCTPYKIMH, COCTAaBUM CIEAYIOUIMNA 3ampoc: BBIOOP
uHbopmanyu (MaeHTU(GUKATOP, KOA MPOU3BOAUTEN, KOHPUTYpAIUs Ipoleccopa,
€MKOCTh aKKyMyJIATOpa, KOJIMYECTBO MeETanmuKceled OCHOBHOW KaMephl,
JMaroHayb dKpaHa) o Bcex cMaptdonax He ctapee 2018 roga ¢ «Super AMOLED»
AKPaHOM.
Heo0xonumo yduThIBaTh, 4YTO 4YacTh MHPOPMALIUU MOXKET OTCYTCTBOBATH, HO
IIPU 3TOM PE3yJIbTAT BCE PABHO JOJDKEH OBITH MPEACTABIICH, 3HAYUT HEOOXOAUMO
UCIIOJIb30BaTh MHOKECTBO KOHCTpykKiuid OPTIONAL. YcioBus Ha To U 3KpaH
ABIIAIOTCS 00sI3aTEIbHBIMU U CYIIHOCTH, HE HMMEIOIIME 3TOM WH(Opmanuu, He
JIOJIKHBI BEIOMPATHCA. Y CIOBHE Ha DKpaH HAKIAJBIBAETCS Yepe3 MEXaHU3M TPOEK.
VYcnoBue Ha 1o JOMKHO YYUTHIBATh, YTO MOTJIO OBITH Mepensianue cMapT@oHa u
HECKOJIbKO TAaKMX OTHOIICHHH. 3HAYUT HEOOXOIUMO MJITU paboTaTh C MUHUMATIBLHBIM
roJioM Ui ucnoiab3oBaTh KoHCTpyKuio FILTER NOT EXISTS.
SELECT ?cmaptdon 7o ?koHbUTypaius ?1uaroHaib 7€ MKOCTh ?MIT
WHERE {
#C OMOIIIbIO TYCTOTO y3J1a ONPEIEIIIeM YCIOBUE, YTO BRIOMpPAaEeMblii
uaeHTUGUKATOP AODKEeH ObITh "CMmapTdoH" mim ero moakiacc
?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .
#yCIIOBHUE, YTO CBSI3b 'TOJ BBIITYCKA'" NOJKHA CYLIECTBOBATh. Peann3oBaHo
BJIOKEHHBIM yCJIOBHEM, YTOOBI B CIy4yae HECKOJIbKHUX F0JI0B HE BHIOPANIOCH

HECKOJILKO 3amucen



FILTER EXISTS {?cmaptdon :roa_Bsimycka ?rom}

#ycIOBHE HAa "HOBHU3HY' rojia BBITYCKa

FILTER NOT EXISTS {?cmaptdon :roa_seinycka ?rog2 FILTER(?ron2
<18 (?rox2 > 1000 && ?rox2 < 2018))}

#cunrtaeM, YTO JUCIUIeH ofauH. [l HeCKOIbKUX BbIOepeTcs: nHpopMaus
TOJBKO O MOIXOISIITIX

?cmaptdon yacth ?aucmiieit . ?aucmiieit rdfitype Jucmei .

#ycioBre Ha TEXHOJOTHIO U3TOTOBJICHHS dKpaHa

?IUCTUICH :TEXHOJIOTHs M3TOTOBICHUS SKpaHa
?texnonorus FILTER (regex(?rexnonorus, "super amoled",
"))

#nonoyHUTEIbHAS BbIOMpaeMast HHGopMalus (Mpy HATHYUH )

OPTIONAL {?cmapTdoH :KOJI_TPOU3BOIUTEINS KO}

OPTIONAL {?cmaptdon :yacte ?miporr . ?mpor rdf:type :Ilpoueccop .
?mpo1 :KoHpUryparus_mporeccopa ?KoHGUryparus }

OPTIONAL {?nucruiet :nuaroHaib dKpaHa ?1uaroHab }

OPTIONAL {?cmaptdon :yacth ?akkyM . ?akkyM rdf:type :AKKyMyJIsSTOp .
?akkym <http://myontologies.com/goods#eMKoCTh aKKymyJsiTopa MA*q>
?emkocTh } OPTIONAL {?cmaptdon :yacTs ?xamepa . ?xamepa rdf:type :Kamepa .

7KaMepa :KOJIMYECTBO METaluKcelIe OCHOBHOM KaMmephsl ?mm } }

3ananus
CdopmupoBath 3ampochI:

1 BBIOOD Beex cMapT(dhoHOB U nH(POpMaIUK 0 HUX (AHATOTUYHON OMHCHIBAEMON
B paboTe) ¢ akkymyasTopoMm He MeHee 500 MA *u

2 BBIOOP BCEX BapuMaHTOB OJIOKOB Kamep cMapTHOHOB ¢ ux wHOOpMaImein
(amepTypa, KOMMIECTBO KaMep, MPOU3BOIUTENH, METAITUKCEIN, pa3pelIeHne BUIEO-
CHEMKH )

3 BBIOOp BCEX BApUAHTOB MOJYJIEH SKpaHOB C UX MH(MOpMalMel (IuaroHas,

paspCuiCHuc, IJI0THOCTDb HHKCGJ’IG?I, TCXHOJIOTHA N3TOTOBJICHUA 3KpaHa)



4 BbIOOD nepBbIX 10 HOYTOYKOB ¢ UX XapaKTEpPUCTUKaMU: KOH(PUTypaLus npo-
1eccopa, TaKTOBas 4YacTOTa, AMArOHaIb JKpaHa, pPa3pelIeHHe SKpaHa, pasMep
OMEpPAaTUBHOM MaMSTH, pa3Mep HOCHUTENs HMHPOpMALUU, TUI HOCUTENS HHGDOP-

Maluun, CIIMCOK pa3beMOB

Hanuncanue npaBui ¢ cnosib30Banuem si3bika SWRL

B pamkax mocnenneit paGoTel HEOOXOIUMO CHOPMHUPOBATH B OHTOJOTHH
npaBuja, KOTOpPbIE TMO3BOJIAT, YUYUTHIBAS OCOOCHHOCTH TNPEAMETHOM 00JacTH,
dbopmMupoBaTh BBIBEICHHBIC OTHOIIEHUA. J[J1 mpuMepa pacCMOTpPUM MPaBUIIO,
KoTOpoe Oyner oTMe4yaTh CBEISHUSI 00 akKyMysisTope cmapTgoHa Kak
COMHUTEJIBLHBIE, €CITN 3asBJICHHOE BpeMsl pabOThl B PEKHUME pa3roBopa MPEBHIIIACT
«EMKOCTb akkymyJssitopa / 250.

SWRL [9, 10] no3BoJisIeT COCTaBIATh MpaBuia, sIBISAIOUIAECS UMILTUKALIMEN
MEXIy MPEeanochlIkon U cnefcTBueM. [locne 3amycka MexaHu3Ma pacCyKICHUM
OHTOJIOTHSI OyIeT W3MEHATbCI B COOTBETCTBMUM C OTUMU IPaBUIIAMH.
[IpennoceuikaMu U CIEICTBUAMHU SIBIISIIOTCS] BRIPAKEHUS HAa OCHOBE MPEIUKATOB (B
TOM 4YHCJI€ CO3JaHHBIX B paMKaX OHTOJIOTHi). PaccMoTpuM cuHTaKcuc Ha
npuMepax:

1 Cwmaprdon(?x). Oznauaet ?x rdfitype :Cmaprdon (?x anamoruueH
nepeMeHHbIM B si3bIke SPARQL)

2 4gacTb(?X, 7p) — o3HauaeT ?x :yacth ?p. Takum 00pa3oM MOKHO 3amucaTh
npeIuKaT Ha OCHOBaHUU JIFOOOTO co3manHoro data wim object property.

3 Cwmaptdon(?x) ” gacts(?X, ?p). onepamus «and» 3aMUCHIBACTCS KaK «”».

4 Cwmaptdon(?x) " gactb(?x, ?p) -> sBusercss_vactbio(?p, 7x). Oneparus um-
IUTMKALIMK 3aMUCBIBAETCS KaK «->«. JlaHHOE MpaBUJIO ONpPEETsieT aKCUOMY O
TOM, YTO €CITH 7X ABJISAETCS CMapT(HOHOM M COJIEPIKUT YaCTh 7P, TO TAKKE
MOXHO CKa3aTh, 4TO ?p siBisieTCs yacThio ?X. [logoO6HOE mpaBuio
TEHEPUPYETCS] aBTOMATUUECKU B COOTBETCTBUU C TosieM «inverseO,

KOTOPOE€ MbI YKa3bIBaJI B MPOIUIBIX paboTax.



ns BCTPOECHHBIX PEIUKATOB [9] oynyT HEOOXOJIUMBbI:
swrlb:lessThanOrEqual(?x, ?y) (?x menbiiie win paBuo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo Mmenbiie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?7x Gosbliie win paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6ombiie ?y); swrlb:divide(?x, ?y, ?z) (B 7x
pe3yabTat onepaiuu ?y/?z).

JIns OoTnajgku YCJIOBHBIX YacTed MpaBUJ MOXKET UCIIOIB30BaThCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT WHCIOJIb30BATHCS TOJBKO TMIpPEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH mO3BOJAET OTOOPA3HUTh MOJIH30BATEIIO BCE
NEPEUYUCICHHBIC CYIIHOCTHU, JJIi KOTOPBHIX aKTUBUPOBAIUCH MPEANOChUIKUA. TaKum
00pa3oM MOKHO MpeoOpa3oBaTh MPABUIIO B aHAJIOT 3alpoca U MPOBEPUTh, UTO OHO
PUMEHSETCS JJIs1 3aIJTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mnpaBumo 1o 3agaHHbBIM B paboTe KPUTEPHUSIM:

«Axkymynarop(?a) ~  eMKoCcTh akkymymsatop MA 4(?a, ?v) A

Bpe-
Ms_paboThl B pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» VMeHHO Takue 3alUCH O
aKKyMyJIITOpax OyIyT OTMEYaTbCs COMHHUTENBHBIMH. YUTOOBI TPOBEPHUTH
KOPPEKTHOCTh YCIIOBUH JaHHOTO TMpaBWja CIEAYeT PacCMOTPETh ISl KaKUX
AKKyMYJIITOPOB 3TO TpaBUio0 OyaeT cpabaThiBaTh (BBIOpATh HACHTU(UKATOP
aKKyMYJISITOpa, 3asBICHHOE BpeMsl pa0OTHI M BEIYHCIICHHOE BPeMsI paOOThI).

Jns nocryna k SQWRL HeobxoauMo akTuBHpoBaTh BKIAIKy «Window ->
Tabs > SQWRL Tab» (puc. 24). [lanee HeoOX0auMO co3/1aTh TipaBuio (puc. 240) u
BBeCcTH ero Tteno (puc. 25B). Jlamee HEOOXOIMMO BBIICIUTH MPABHIO W HaXaTh

KHOIIKY 3anmycka (puc. 24a, puc. 24B). Ilocie sTtoro pesynbrar pabOTbl MOKHO

YBHJIETh Ha BKJIQJIKE, COOTBETCTBYIOIIIEH UMEHU TIpaBmiia (puc. 25r).



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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) v Search...
DL Query x| ontoGraf x| SWRLTab x|SQWRLTab  x|SPARGL Query
Active ontology x| Entities x | Individuals by class
Name Query Comment
S1 AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
1S3 |AkymvisTop(?2a) ! eMKOCTE _aKKVMVIS £ a BDEMA D3 [————

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 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 S3 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was returned.

To use the click R: > Start ¥ Show

Puc. 24 Bxianka SQWRL B cucteme Protégé (a — cmicok co3iaHHbIX TIPaBuil; 0 —
KHOIIKH CO3/IaHUsI HOBOTO TIpaBWJjIa U PEAAKTUPOBAHMS BBIJCICHHOTO; B — KHOIKA
3amycKa BRIOPAaHHOTO MpaBUIIA)

VY06eauBmKch B KOPPEKTHOCTH YCIOBHOW YaCTH MPaBUJIa, MOXKHO TIEPEHECTH
ero B ciucok SWRL npasun (Window -> Tabs -> SWRL Tab) u u3MeHHUTH €ro
3akmrouenne. Ha panHoi Bkiaake yxke orobOpaxatorcs Bce SQWRL mpaBuia,
OJIHAKO OHHM OTMEYEHBbl KaK HEaKTUBHbIC. MOXHO WIM W3MEHUTHh TMPABUIO H
OTMETUTH €T0 aKTUBHBIM WJIM CO37aTh HOBOE. Y CJIOBHAs 4acTh MPaBUIIA OCTACTCS

NpeXHel, a 3akimoueHueM Oyner sBisAThesa «ComHuUTENbHO(?a)»  (Takxke

HEO0OXOMMO CO3/1aTh COOTBETCTBYIOIIUN KJIacc).



File

Name _
[s3 rch...
Comment
DL ad| =
Active| Status

|ok

S1 KKyMynATop(?a) * eMKoCTb_akkymynAatop_MA_u(?a, ?v) * Bpems_paboTbl_B_pexume_pasrosopa(?a, ?t) #
swrib:divide(2tr, v, 250) ~ swrib:greater | han(2t, 2tr) -> sqwrl:select(?a, “2tr, 2v) | m—
B

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bkimanka SQWRL B cucreme Protégé (a — okHO perakTupOBaHUs MMPABUIIA;
0 — MM MpaBuja; B — TEJO MPABUJIA; T — PE3yJIbTAThI BHIMOJIHEHUS IPaBUIIa; /1 —
KHOITKa Mepe3aIycKa MpaBuiia)

Tenepb HE0OXOAMMO 3aITYCTUTh MPABUIIO, PEIBAPUTENHHO 3arPy3UB MOHITHS

13 oHTojorUHU (puUc. 260, puc. 26B).

a Name Rule Comment
v S1 AKkymynaTop(?a) * eMKocTb akkymynatop MA y(?a. ?v) * Bpema pabo...
S3 AkkvmynaTop(?a) * emKocTe akkymynatop MA u4(?a. 2v) * Bpema pabo...
New

o e
\Control |Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL |

Number of OWL individual declarations exported to rule engine: 11

Number of OWL object property declarations exported to rule engine: 4

Number of OWL data property declarations exported to rule engine: 57

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

Press the 'Run Drools' button to run the rule engine.

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

Look at the 'Inferred Axioms' tab toosee the inferred axioms. ¥ r

CWL+SWRL->Dr... Run Drools Drools->OWL

Puc. 26 Bxnanka SWRL B cucteme Protégé (a — akTHBHOCTH MpaBuiia; 6 — KHOIKa
3arpy3KH MOHSATHI/aKCUOM W3 OHTOJIOTHH M CIIHCKA MPAaBWII; B — 3alTyCK BBIBOJA HA

OCHOBC IIPAaBUJI; I' — BHCCCHUC BLIBCACHHBIX MOHSITUI B OHTOJIOTHIO, O — CIIMCOK



BBIBE/ICHHBIX TTOHSTUI; € — HACTPOMUKH BHIBOJIA)

[Tocne 3Toro MOKHO 03HAKOMUTHLCS C BHIBEICHHBIMU aKCUOMaMU (puc. 26.1).
B ciiyyae nactpoek o ymonuanuto ux oyner 6ombiie 100. 3To cBSI3aHO € T€M, UTO
BBITIOJTHSAETCS MHOXKECTBO CTaHAAPTHBIX MPaBuII (HanpuMep, PopMHUpOBaHUE HOBBIX
OTHOIIIEHUM B COOTBETCTBUM C onucaHueM «inverseOf»). [[ns Hamero npumepa 3to
HeoOs3arepHO. [ToaTomy MoxHO Ha Bkimaake «OWL 2 RL -> OWL2RL Control»
BBIKJIFOUUTh BCE TAOJMIIBI CTaHAAPTHBIX mpaBwi. llociie 3TOro B BBIBEJEHHBIX
aKCMOMaxX OCTAHYTCS TOJIbKO aKCHOMBI, TIOJIydEHHBIE C HCIOJIb30BaHUEM

CO3JaHHOTO IIpaBUJIa.

3aganus
1 CdopmupoBaTh MUHUMYM 5 MPaBUII, BBISBIISIIONINE COMHUTETBHBIC ONTUCAHUS
Pa3IMYHBIX XapaKTEPUCTHUK.
2 ChopmupoBath TpaBUIO, KOTOPOE B  3aBUCHUMOCTH OT EMKOCTH

aKKyMYJISITOpa, TaKTOBOM YacTOTHl MPOLIECCOpa, pa3pelieHUus O3KpaHa U €ro
auaroHaiu Oyaetr popMupoBaTh MPUMEPHOE BpEMsi aBTOHOMHOM paboThl HOYTOYKa

B peXKHUMaxX: Urpa, pabora, O’KuJaHuE.

IIpakTuyeckue padorsl 6.

Pa3paboTka yueOHOMN IKCTIEPTHOM CHCTEMBI.

Bonpochl (KOMIeTeHIIMHU, HABBIKH) 111 OCBOCHMS
/. I3y4nTh IpUMEpPBI MOCTPOEHUS SKCIEPTHBIX CUCTEM.
8. Hayuutncs co3gaBaTth U peaktupoBath 0a3y 3nanuii JC.

9. Hayunthcst peann30oBbIBaTh U TECTUPOBATH 0a3y 3HAHHIA.

TeopeTnyeckas 4acThb
OkcnéptHas cucréma (JC, aHrn. expert system) — KoOMIbIOTEpHAsI CHCTEMA,
CHOCOOHAsT YaCTUYHO 3aMEHUTH CIIEIUAIMCTA-IKCIIEPTa B pa3pelicHHH POOIEeMHON

cutyaiuu. CoBpemennble OC Hadanu pa3pabaTbIBaThCS HUCCIEIOBATEISIMU



HMCKYCCTBEHHOIr0 uHTeIeKTa B 1970-x rogax, a B 1980-X nomy4uminn KOMMEpPUYECKOE
noakperuieHre. [IpeanmecTBeHHUKaMH YKCIIEPTHRIX CHCTEM OBLTH TPEIOKEHEI B
1832 romy C. H. KopcakoBbiM, CO31aBIIMM MEXAHUYECKHE YCTPOWCTBA, TaK
Ha3bIBaCMbI€ «MHTEUICKTYaJIbHBIE MAIIIMHBD», TTO3BOJISABIITNE HAXOAUTH PEIICHUS 110
3aJIaHHBIM YCJIOBHSIM, HAIIPUMED, OTIPEACIIATh HAauOO0JIee MOAXOIAIINE JICKapCTBA 10
Ha0JI01aeMbIM Y MAIlUEHTa CUMIITOMaM 3a00JI€BaHUS.

B wHpOpMaTHKE SKCIEPTHBIC CHCTEMBI PAcCMATPHBAIOTCS COBMECTHO C
06azamu 3HaHu# (0aza 3Hanmit (b3; anrn. knowledge base) B undopmartuke u
UCCJICIOBAHUSAX UCKYCCTBEHHOTO MHTEIIEKTa — 3TO 0c000T0 poja 0a3a JaHHBIX,
pa3paboTaHHass ISl ONCPHPOBAHUS 3HAHUAMH. ba3a 3HAHUH  COJCPKUT
CTPYKTYPHPOBaHHYIO MH(POPMAIIHIO, TTOKPBIBAIOIIY0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL  WCTIOJIB30BaHUSl KHUOCPHETHMYECKMM  YCTPOWCTBOM (WJIM  YEJIOBEKOM) C
KOHKpeTHOW 1ieibpto. CoBpeMeHHBbIC 0a3bl 3HAHWK pPabOTalOT COBMECTHO C
CUCTEMaMu TIoMcKa WHPOPMAIMKM, HMEIOT KIACCU(PUKALUOHHYIO CTPYKTYPY
(xnaccudukanms (kaaccuduimpoBanue) (0T yat. classis — pas3psg u nar. facere —
JieNnaThb) — OCOOBIN cilydail MPUMEHEHHUs JIOTUYECKON onepaluu JeleHus: oobemMa
MOHSITHSI, TIPEJICTABISAIOMIUNA COO0M HEKOTOPYIO COBOKYITHOCTH ACIICHUN ([eJIeHHUEe
HEKOTOPOTO KJIacca Ha BUBI, ICTICHUE 9TUX BUJIOB U T.J.) U (hopMaT MpeAcTaBICHUS
3HaHU# (IpeACTaBiIeHNE 3HAHUM — BOIPOC, BOSHUKAIOIIUN B MH)OPMATHKE — C
mo00pOM TIPEICTABICHUS KOHKPETHBIX M OOOOIIEHHBIX 3HAHUMN, CBEICHHHN W
dakToB ana HaKoIUIeHUS B 00paboTku mHbopmammu B DBM. 'maBHas 3amaya B
uckycctBeHHOM nHTe/iekTe (M) — HayuuThes XpaHUThH 3HAHUS TaKUM 00pa3oM,
9TOOBI TIPOTPAMMBbI MOTJIM OCMBICIEHHO 00palaThiBaTh WX U JOCTUTHYTH TEM
MOI00MS YeIOBEYECKOTO MHTEIUICKTA).

[TonmHOTIeHHBIE 0a3bl 3HAHWI conepkar B cebe He TOJNBKO (DAKTUIECKYIO
uHOpMaIMIO, HO W TpPaBWIa BBIBOJAA, JIOMYCKAIOIME aBTOMATHYECKHE
YMO3aKJIOYCHHUS O BHOBb BBOJIMMBIX (DaKTax W, KakK CJIEICTBHE, OCMBICICHHYIO
00pabotky wuHopMarmu. OOmacT Hayk 00 HCKYCCTBEHHOM HHTEIUICKTE,
u3ydarorasi 0a3pl 3HAHWM ©W METOABl PabOThl CO 3HAHWSAMH, HA3BIBACTCS

WH)XEHEepUeW 3HaHUI) KaK MOJICJIH MMOBEICHUS HKCIIEPTOB B ONPEACICHHON 001acTu



3HAHUM C UCTIOJIB30BAHMUEM MPOLEAYP JIOTUUYECKOTO BBIBOAA U NIPUHATHS PELIECHUM,
a 0a3bl 3HAaHUM — KaK COBOKYMHOCTh (PAKTOB M MPaBWUJI JIOTUYECKOTO BBHIBOJA B
BBIOpPaHHOM MpeIMETHON 00JaCcTh JeATeIbHOCTU. B MHCTpYMEHTAIbHYIO CUCTEMY
BXOJST MTOMUMO OINMCAHHOM BBIIIE IKCIEPTHON 00OJOYKU MPOrpamMmma-peakTop
0a3 3HAHUW U MPOTrpaMma JOTUYECKOTO BBIBOJA.

Imanwvi pazpadomku IKCNEPMHBIX CUCIEM:

1. Uoenmugpuxayus.

OrnpeneneHne y4aCTHUKOB M UX POJIEH B MPOLECCE CO3AHUS U IKCIUTyaTalluu
SKCIIEPTHOU CUCTEMBI.

B npouecce co3ganust SKCIEPTHOM CUCTEMBI MOTYT y4aCTBOBATh CJICAYIOIINE
CIIEUAIMCTBI: HUHXKEHEPHI TI0 3HAHUSM, YKCIIEPTHI, IPOrPAMMUCTBI, PYKOBOIUTEIb
IIPOEKTA, 3aKa3uMKH (KOHEYHBIC IMOJb30oBaTenu). [Ipu peanusanun cpaBHUTEIHHO
IPOCTHIX IKCIEPTHBIX CUCTEM MPOTPAMMHCTOB MOXKET U HE ObITh. Pob MHXEHEpa
0 3HAHUSM - BBIY)KHBaHHE TPO(ECCHOHATBHBIX 3HAHMM M3 HKCIEPTOB U
NpOEKTUpOBaHUE ©0a3bl 3HAHUN OSKCHEPTHOM CHUCTEMBI U €€ apXUTEKTYpBHI.
[IporpammucT HeoOXoauM MpU pa3paboTKe CHENUaATU3UPOBAHHOTO ISl JTaHHOMN
HKCIIEPTHOM CHCTEMBI MPOTrpaMMHOrO oOecleueHusi, KOrja MOAXOASIIEro
CTaHJApTHOTO (HAmpuMep, OOOJIOYKH [JIsi CO3/aHMsI DKCIEPTHOM CHUCTEMBI) HE
CYIIECTBYET MJIU €0 BO3MOKHOCTEH HE JOCTATOYHO M TPEOYIOTCS TOTIOJIHUTEIbHBIC
MOJYJIH.

B npouecce »skcrumyatanuy MOTYT IPUHMMATh Y4YacTHE KOHEUYHBIE
[10JIB30BATEIIN, IKCIIEPTHI, AAMUHUCTPATOP.

Ha sTom sTane pa3paboT4uK JOJKEH OTBETUTH HA CIEAYIOUIUE BOMPOCHI:

- Kakoii knacc 3a1au JoJKHA pelaTh SKCIepTHas cuctema?

- Kak 31t11 3a1a4n MOTYT OBITh OXapaKTepU30BaHbI UM ONPEIETIEHbI?

- Kakue M0>XHO BBIIETTUTD NMOA3a1aun?

- Kakue ucxoHpie JaHHbIE JOJIKHBI UCIOJIB30BATHCS ISl PEIICHUS ?

- Kakne noHATHS U B3aUMOCBSI3M MEXAY HUMH UCIIOJIB3YIOTCS MPU PELICHUN
3aJla4d YKcrepTamu’?

- Kakoil Bu1 uMeeT pelieHre, 1 KaKue KOHIICIINU UCTIOIBb3YIOTCA B HEM?



- Kakune acnekTsl onbITa 3KCepTa CyIIECTBEHHBI [T PEIICHUS 3a1a4n?

- KakoBa npupoja u 06beM 3HaHUI, HEOOXOAUMBIX JIJIsl pEIICHUs 3a0a4n?

- Kakune npensiTcTBUs BCTPEUYAIOTCA MPU PEIICHUH 3a/1a4?

- Kak 3T moMexu MOTyT BIUATH HA PEUICHUE 3a/1a4?

2. Konyenmyanuzayus.

Ha sTom sTane pa3paboT4yuK JOJKEH OTBETUTH Ha CIEAYIOIIUE BOMIPOCHI:

- Kakue Tumnel 1aHHBIX HY>KHO UCTIOJIb30BaTh?

- UTo U3 JaHHBIX 3371aHO, a YTO JOJIKHO OBITh BHIBEACHO?

- meroT u noa3agaym HauMEHOBAHUSA?

- IMeroT u cTpateruu HauMEHOBAHUSA?

- HNmeroTcss M sSICHbIE 4YAaCTUYHbBIC THUIIOTE3bl, KOTOpPHIE IIUPOKO
UCIIOJNIBb3YIOTCS ?

3. ®opmanu3zaiusi.

4. Peann3aiiusi MpOTOTUITHON BEPCUM.

5. TectupoBaHue.

6. [lepenpoexkTHpoOBaHNE TPOTOTUITHOW BEPCHUHU.

Ha3nauenue, 603moicHocmu u npuHyuUn padomuvl 0Oaileco6cKoll
cmpamezuu OUeHKU 86160008

baliecoBckass cTpaTeruss OLEHKM BBIBOJOB - OJHA W3 CTPaTEeruu,
OPUMEHSAEMBIX JII OLEHKH JOCTOBEPHOCTH BBIBOJIOB (HAIpPHUMEP, 3aKIIOUCHHI
MPOAYKIIMOHHBIX MPABHII) B 3KCHEPTHBIX cuctemax. OCHOBHas ujaes 0aliecOBCKOM
CTpPaTErMy 3aKIIF0YAeTCsl B OLEHKE BEPOSATHOCTH HEKOTOPOrO BBIBOJA C YYETOM
(bakTOB, TOATBEPKAAIOIINX WU OMPOBEPTAIOIINX ITOT BBHIBOJ,.

BeposiTHOCTH  OCylIeCTBIIEHHMS HEKOW runotre3sl H npu  Hanuduum
ONPENICNICHHbIX MOATBEPAKAAIOINX CBUACTENLCTB E BBIUMCISAETCS HAa OCHOBE
arpUOPHON BEPOSITHOCTU 3TOW THMOTE3bl 0€3 MOATBEPKIAIOIINX CBUIETEIBCTB U
BEPOATHOCTEW OCYIIECTBICHHS CBUAETEIBCTB MPU YCIOBHSAIX, YTO TUIOTE3A BEPHA

WA HEBEPHA.



3nauenuss P(E/H) u P(E/meH), mnoncraBnennsie B Teopemy baiieca,
MO3BOJISIIOT BBIYUCIUTEH allOCTEPUOPHYIO BEPOSITHOCTh UCX0J1a, T.€. BEPOSTHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM IMOJIH30BATENS HA IAHHBIN BOMIPOC:

P(H/E) = P(E/H) * P(H)/(P(E/H) * P(H) + P(E/neH) * P(ueH))

WiIn

P anocrepuopnas = Py * P/(Py * P+ Pn * (1 — P))

IIpumep npumenenus baiiecosckou cmpame2uu OYeHKU 66160008

B skcnepTHBIX cucTemMax sl COCTABJICHUS MPOTHO30B MOT0/IbI BEPOSITHOCTh
JOXKIs Ha CIENYIONIMI JeHb ONpeNeNsieTcss C y4eToM TpeX (akTopoB: BeTep,

BJIQXKHOCTh, 0071a4HOCTH (B JIcHb HaOmoAeHus). 3a 173 nHs (M3 HUX 53 10K 1JIUBBIX)

HAKOIINIICHBbI CTATUCTUYCCKUC NAHHBIC, IPUBCACHHBIC B Ta6JII/III€.

Konnyecrtso
KonnuecTso cnyyaes
. C/lyyaes norogpl
MNoroaa B AeHb [0 AIMBOM
6e3 ocagkos
HabnoaeHua noroApil .
. Ha cneayroLuia
Ha cneayroLImMiA AeHb
OEHb
Cna0w1it 19 52
Betep YMepeHHbIi 27 44
CunpHbII 7 24
Bricokas 35 18
Brnaxnocts | Cpennss 12 42
Huskas 6 60
ScHO 5 83
Oo6maunocts | O6mauno 8 27
[TacmyprO 40 10

[IpuBenenHsle B TaOiMIle NaHHBIE O3HAYAIOT, HApPUMEp, CIEAYIOIIEe: 3a
nepuos Habmonennii (173 nus) cnadbiil Berep Habmonancs 71 nens (71=19+52). B
19 cnydasx Ha clemyrOImUi JIeHb TOroaa OblIa MOXKIIUBOHM, B 52 cimydasx - 0e3
OCaJKOB.

B HekoTOphIll neHb HaONIOAAETCS CleAyrollasl MOrojaa: CUJIbHBIA BeTep,
BBICOKAsI BIAXKHOCTh, 00;1auHO. TpeOyeTcs HalTh BEPOATHOCTD JJOKIJIUBOU MOT0JIbI

Ha CJIEIYIONIUN 1€Hb.



B nanHOM ciydyae B Ka4eCTBE TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS TIOTOJIbI
Ha caeaywoomuii nensb: H1 - goxnb, H2 - moroga 6e3 ocaakoB. CBUAETEIHCTBOM
3/1eCh SIBJISIETCA COYETaHHE TpeX (PAKTOPOB, XapaKTEPHU3YIOUIMX IMOTOAYy B JCHBb
HaOJIOICHUS: BETEP, BIAXKHOCTh M OOJAYHOCTH (MOKHO CKa3aTh, YTO B JaHHOM
Clly4yae UCIOJB3YIOTCS TPU CBHUJETENIbCTBA); 0003HauuM 3TU (paktopsl kak E1,E2,
E3. Ob6o3naunm HabmomaemMoe coyeTaHue (HakTOpoB (CUIIbHBIA BETEpP, BBICOKAs
BJIQXKHOCTh, 00J1a4HO) Kak coObITue E.

Ornpenenum BEpOITHOCTH, HEOOXOAUMBIE 17151 pacueToB 1o ¢popmyiie baiieca.
ATIpHOpHBIE BEPOSITHOCTU TUIMOTE3 (TO €CTh BEPOSTHOCTH JOXKIS M TOTOJbI 0e3
0CaJIKOB, 0€3 yueTa HaOJII0JaeMOT0 COCTOSIHUS TTOTO/IbI):

P(H1)=53/173=0,306;

P(H2)=120/173=0,694.

HabGmonaemoe cBUIETENbCTBO (COCTOSIHUME MOTOJbI B JICHb HAOIIOJICHUS)
IpeJICTaBIsIeT cO00M coueTaHue TpeX COOBITUI, HAOII0IAaEMbIX BMECTE: CHIIBHOTO
BETpPa, BHICOKOM BIKHOCTU U 0OMayHOCTU. CunTas 3TU COOBITHS HE3aBUCUMBIMU
(To ecTb cuuTas, HapUMEpP, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, U T.1.),
MOKHO HAWTH YCIIOBHBIE BEPOSTHOCTU CBHUJETENHCTBA MO (HOPMYJIE YMHOKEHHUS
BEPOSITHOCTEN :

P(E/Hi) = P(E1, E2, E3/Hi) = P(E1/H1) P(E2/Hi)P(E3/Hi1), i=1, 2.

Haiinem BennuuHbI, HEOOXOAUMBIE JUIsl PUMEHEHUSI (POPMYIIBI YMHOKEHUS
BEPOSTHOCTEN:

P(E1/H1)=7/53=0,132;  P(E2/H1)=35/53=0,66;  P(E3/H1)=8/53=0,151;
P(E1/H2)=24/120=0,2; P(E2/H2)=18/120=0,15; P(E3/H2)=27/120=0,225.

3nech, nHampumep, P(E1/H1)- BeposiTHOCTH TOro, 4TO B TEKYIIUWA JEHBb
HaOJIOMaeTCcsl CWIBHBIA BETEp, NPH YCIOBHHM, YTO CIEAYIONIUH JeHb Oyner
JOKIJIMBBIM. DTa BEJIMYMHA [TOKA3bIBAET, HACKOJIBKO YaCTO HAOJIIOAAETCS CUITBbHBIIN
BETEp B JIHU, MPEIIIESCTBYIOIINE TOKTUBOM MOTO/IE.

[loacransst HaliileHHbIE BETUYUHBI B (DOPMYITy YMHOKEHHUSI BEPOSITHOCTEH,

MOJTYYHM:

P(E/H1) = 0,132*0,66*0,151 = 0,0132; P(E/H2) = 0,2*0,15*0,225 = 0,00675.



3nech, Hamnpumep, BenuuumHa P(E/H1) - BeposiTHOCTh HaOm0maemMoro
COCTOSIHUS MOrojibl (CHJIBHOTO BETpa, BHICOKOW BIAXXHOCTU M OOJAYHOCTH) IPH
YCIIOBUH, YTO CHEAYIOIIUNA J€Hb OYJET HOMKIIUBBIM.

[Ipy MOCTpPOEHUHU IKCHEPTHBIX CHUCTEM YacTO HCIOJIb3YIOT BEPOSTHOCTHBIM
noaxon. Cocrapinds 6a3y 3HaHUN, MPUMEHSIOT YKCIEPTHYIO MATPUILy, UMEIOIIYIO

CIEIYIOIIMMN BU:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 3aJaHHON MPEAMETHOU
obnactu, OykBHI @, b, ..., t B MacCMBe O3HA4YalOT BO3MOXXHbIE BapUAHTHI OTBETOB.

Marpuna JoKHa COIepkKaTh BCE 3HAHMS IKCIEPTa 110 JAHHOMY IIPEAMETY.

O6nactp 3ampocoB - Ta 00JaCTh, B KOTOPOM IKCIEpTHAsI CUCTEMa JIOJDKHA
OBITH PKCIIEPTOM.

Bo3moxkHble  BapuWaHTbl OTBETOB B  OKCIEPTHOM  MATPHUILE  HOCST
BEPOATHOCTHBIN xapakTtep. Onu 3amatorca yuciamu oT 0 mo 1. Eciu coObitue
HABEPHSAKA JIOJDKHO MPOU30UTH, TO BEPOSITHOCTh €ro mosiBieHus paBHa 1. Ecnwu
cOOBITHE HE UMEET IIaHCca MPOU30UTH KOT1a-TM00, TO BEPOSITHOCTD €r0 MOSBIICHUS
paBHa 0. Eciu sxe coObITHE PAaBHOBEPOSTHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEPOSITHOCTH €ro nosiBjaeHus paBHa 0,5. Bce ocranbHble BO3MOXKHBIE ClTydau
JIe)KaT B YKa3aHHOM JIMalla3oHe.

[Tpumep:

3aBTpa OynmeTt J0Kab 3aBTpa MO HE OyneT

Csipo 0,6 0,4

Cyxo 0,45 0,55



Sanam/m AJIAA BBIIMMOJTHEHUA U METOAUYECKHUE PEKOMEHAAlINHA

3amanue 1

Coznate npoctyto 6a3y 3Hanuit « Tel reiimep?y», pemaroniei 3aaauy kiaccupuramu
(C 4eTKOM JIOruKOM).

B atoit B3 OyzaeT 2 paBHOBEPOATHBIX UCXO/1a: «TEUMEP» U «HE TehHMep».

AnpuopHsie BeposiTHOCTH 000ux ucxonoB paBHsl 0.5 (P(H) = 0.5), 1.e. runotessl,
9YTO HayrajJ BbIOpaHHBIA 4YENIOBEK SBISICTCS WJIA HE SBISIETCA TelMepoM,
PaBHOBEPOSITHHI (ITPH ATOM CyMMa alpUOPHBIX BEpOSTHOCTEH paBHa 1, T.e. B 6a3e
3HAaHWH TPUBEJICHBI BCE BO3MOXKHBIE HCXO/IbI).

Kaxxnoe yTBepk/ieHHE YETKO OTHOCHUT UCIBITYEMOI'O K OJTHOM M3 3TUX KaTeropui,
T.€. €CJIM JJIsl IEPBOTO BOIpoca JUIsl ucxoja «reitmep» Oyzaet 3anucsh 1,1,0, To ans
ucxojqa «He remepy» 3amuch oyaer 1,0,1.Takum o6paszom, Py u Pn mis kaxmoro
Bompoca paBHbl Jub0 1, 1160 0, mpu 3TOM BO BTOPOM IMpaBUJIE ITH 3HAUYCHUS
UHBEPTUPYIOTCS (OTHOCUTENBbHO MEPBOr0 MpaBHiia). ITO MPUBOJUT K TOMY, UTO
MaKCHMaJIbHO YBepeHHbIH oTBeT («Touno aa» unu «Touno HeT») Ha J11000# BOmpoc
OJIHO3HAYHO KJIACCU(PUIMPYET MOJIb30BaTENsl KaKk reimMepa Wid He reiimepa (cwm.
Tabnuity 1).

(ITpumeuanue: He cineayeT ykasbiBaTh Py u Pn paBHBIMH Ipyr Apyry, T.K. 3TO
O3HAYaeT, 4YTO JIaHHOE CBUJAETENIbCTBO HE BIMSET HAa BEPOATHOCTh HMCXOJa, T.C.
OECCMBICIIEHHO €T0 YIIOMUHATh).

[IpencraBum npasuiia, ucnonb3dyembie DC «Tol reiimep?», B BUue TaOIUIIBI.

Tadauuna 1
Ne YrBep:xaenne / Bonpoc 3akiouenue /
n/n Hcxon
reumMep HE
rerumep

1. TsI urpaenrs B KOMIBIOTEPHBIE UTPHI IO 6 U Oosee 1 0
9acoOB B CYTKH

2. Ts1 Opocaents Bce fena paau HOBOW UTPHI 1 0

3. Ot 3D-action urp y Te€0s1 KPY>KUTCS TOJIOBA 0 1

4, ThI HH 32 4TO HE MOTANUIIL CBOM KOMITBIOTEP K 0 1
JPYTY JUTsl OPTaHU3AIIMU COPEBHOBAHMM 110 CETH

5. Thl B OCHOBHOM TpATHIIb AEHBI'Y U HA HOBBIN 1 0
WTPOBOM JWCK WJIM HA alTPeN] KOMIbIOTEpa

6. Trl He monb3yenibes "Mblbio" B 3D-action urpax 0 1




B ¢opmate 6a3b1 3HaHUI gJaHHBIE TAOIUIIBI OYIYT 3aMUCaHbl B BUJI€ BOIIPOCOB U
HCXOJIOB, MPUBEJICHHBIX HUXKE.

Bomnpocsr:

Tsl urpaemrs B KOMIbIOTEPHBIE UTPHI IO 6 U O0JIee YacoB B CyTKHU?
Tr1 Opocaenib Bce Jiena paau HOBOM UTPhI?

Ot 3D-action urp y Te0s1 Kpy>KUTCS rojioBa?

Thl HU 32 YTO HE MOTAUUIIb CBOM KOMIIBIOTEP K APYTY JJIsl OpraHu3aluu
COPEBHOBAHUI MO CETU?

Thl B OCHOBHOM TpAaTHIIIb ICHHI'M WJIK HA HOBBIM UTPOBOM JUCK WJIM HA alTpeu]l
KOoMIbtoTepa?

Tl He monb3yembes "Mpimbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecimu peanusoBbiBaTh naHHyro b3 B mporpamme «Maasg OxkcriepTHas

Cuctemay, To OHa OYyJIeT BBITJISIETh CIASAYIONIUM 00pa3oM:

Daiin Mpasxa Cnpaexa

B B, @& Q Q':’ v g?; [1 cTpoka, 1 cronbey |
Maponk Ha peaakTUpoBaHUe [ Maponb Ha yTeHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaewb B KOMNbROTEPHHE MIPH N0 6 W 604€e 4YacoB B CYTKK?

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

0T 3D-action WMrp y Tees Kpyxurcs roaosa?

T HM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auMM COPEeBHOBAaHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yeuwbcs “"muubp' B 3D-action wrpax?

re#nep, 6.5, 1,1,0.5, 2,1,06.5, 3,0,06.5, 4,0,6.5, 5,1,06.5, 6,0,0.5
He res#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,0,0.5, 6,1,0.5

3amanue 2

Ha ocHoBaHue paccMOTpPEHHOTO ITpUMepa NONpoOyHTe COCTaBUTh COOCTBEHHYIO b3
HafpuMep [Jisi JUAarHOCTUKH COCTOSIHUSI 3J0pOBbSI YUYEHHKOB WJIM aHAJIU3a
00€CIIeYeHHOCTH JTUTEPATypOi y4eOHOTO Mmpoliecca
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AHanu3 cylecTByOIMUX 00pa30BaTeIbHbIX MIAT(HOPMEHHBIX PEIIECHUH.

Bonpocsl (kOMIeTeHUMH, HABBIKH) /IJI51 OCBOCHUS

10. N3yunts BO3MOKHOCTH CYILECTBYIOIINX POCCUHCKUX
00pa30BaTEIbHBIX OHIANH-TIIATPOPM.

11. Hayuutbcst ananusupoBath 00pa3oBaTelbHBIE POCCHUMCKUE U

3apyOeKHbIE OHJIANH-TITIaT)OPMBI.

332]21HI/IH AJIA BBIIMMOJTHEHUA U METOAUYECCKHE PCKOMEHAAIINHA .

3aganue 1

Hcnonb3ysl MPUBEICHHBIN HIKE CIUCOK POCCHUUCKMX 00pa30BaTeIbHBIX OHJIAWH-
wiatgopM, a Takke JAPyrue WHTEPHET-UCTOUYHHUKH COCTABHTE CBOJHYIO TaOJIHINY
(ma3zBaHue 1IaTGOpPMBI, 00pa3oBaTENbHBIC 3ajJaud, IPearoaraeMblii BO3pacT
yUYaliuxcsi, BOSMOKHOCTH HCIIOJIb30BaHHUS B Y4eOHOM TIpoIlecce, MPEeUMYIIeCTRa,
HEJIOCTATKH ).

Cnucok poccuiickux u 3apy0exicHuviX OHIAiH-naamg@opm

= VHUBEPGPUIM

VYuuBepcapuym  (http://universarium.org/) — mpoexr,
NO3UIIMOHUPYEMBIH Kak poccuiickass MOOC-mnatdopma. 3amnyiineH npu noaaepxKe
ArentctBa crtpatermueckux wuHunmatuB u PUA-HoBoctu. PaspabatsiBarorT
COOCTBEHHBIE KYPChl COBMECTHO C POCCHUUCKMMH BY3aMH U TBITAIOTCS MOJYYHTh
MpaBO BBIJABATh CEPTU(GUKATHI TOCYJAPCTBEHHOTO 00Opasiia TeM, KTO YCHEIIHO
MPOXOAUT Kypchl. Ha naHHBIM MOMEHT TpHU Kypca YK€ 3amyIleHbl, TOTOBATCA K
3aIlyCKy HOBbIE KypChl. ECTh IUIaHBI 110 MEPEBOY CBOMX KYPCOB Ha AHIVIMUCKUU
SA3bIK M BBIXOJI HAa EBPOINEHCKYI ayauTopuro. Kypchl MO3MIMOHUPYIOTCS Kak
OTJIeTIbHBIC KYPChI, KOTOPhIE MOTYT OBITh BCTPOCHHI B OONbIe 00pa3oBaTeIbHBIC
nporpaMmMbl. Pa3pabaThiBalOTCSI COBMECTHO C MPENoJaBaTesisIMU, IOYTH BCE
MPEIOIaBaTeIN-aBTOPbI CTAPTOBBIX KypcoB — u3 MI'Y um. JIomoHOCOBA.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) —  mmarpopma  mus
npcaoCTaBJICHUA 06paSOBaTeJ'H>HI>IX KypCOB o Ou3HeC-TEMaTHUKaM.




OpuentupoBanbl Ha npodeccuoHanos. [lo uToraM NpoxoxAeHUsT KypCOB MOMXHO
nonyuuth ceptudukar Eduson. Kypcel nmnathsle, 1is1 Kopnopauuid €cTb BapHaHT
MOJANKCKU Ha Bce Kypchl cpazy. EcTe OecriaTHble Kypchl, HO OHH, KakK MpPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHbIMM  cujiaMH. [lmatHele  Kypchbl — CO31arOTCs
MIPENOAABATENAMH U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM n3 CIIIA, ecTh Takxke
KYpChl OT pOCCUHCKUX aBTOpOB. [IpoekT HaueneH m3HayanbHO Ha crpansl BRIC,
CTapTOBaJ Ha aHTJUHCKOM $I3bIKE, PYCCKUI A3BIK ObLI 100aBJICH MO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — IlpoekT mNO3UIMOHUPYETCS Kak
iaropma oHJIaRHOOYUYEHUs ISl pACTIPOCTPAHEHUs KaK OTJIEIbHBIX KYpPCOB, TaK U
oOpa3oBarenbHbIX MNporpamMMm. Kypcel pa3pabaTbiBalOTCsl COBMECTHO C BY3aMH.
OcnoBHoit naptHep — PAHXul'C, taxxe ecthb Kypcbl ¢ (akynpreramu MI'Y,
MI'MIMO, PMOY. Yactb KypcoB npeaocTaBisieTcs: 0ecriaTHO, 00bIas YacTh — Ha
miaTHOM ocHoBe. [lo wWroram mNpOXOXKAEHHS IUIATHBIX KYpCOB BBIAAKOTCS
cepTuduKaThl OT BY30B-aBTOPOB KypcoB. JlJisi By30B co3/laHHE KypCcOB OECIIaTHO,
npUMEHseTCs MoJienb “‘revenue sharing” (4acTh oruiaTel 3a 0Oy4eHHE OCTaeTcs y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera mouumM 1no myTH nepeBoja KypcoB Coursera Ha pycCKHid
s3bIK. K HUM mo3aHee npucoenuauiack Abbyy Software (B uactu nepeBona). Oaux
Kypc 3amymieH (pycckuii mepeBoj “‘Gamification”), mepeBOISTCS HOBBIE KYPCHI.
Taxxe B pamMkax MpOEKTa 3aMyIICHbl «OTKPBITHIE Ja0OpaTOPUN» -TIPOXOKICHUE
opurnHaibHOro kypca Ha Coursera (Ha aHIJUUCKOM $3BIKE€) C IOMOIIBIO
POCCUHCKUX MEHTOPOB (MpodheCCHOHANIBI B H3y4aeMOil 00J1acTH).

Univer @ _
Univer.tv — MenuaTteka BUJI€0O3aIHICEN JICKITUM,

oOpa3oBaTenbHBIX (UIBMOB, BBICTYIUICHHM Ha KOHbepeHIusax. McTounuku
BUJIE03aIMCEN — CAMOCTOSATEIHLHO MPUCTAHHOE TIOJIB30BATEIISIMHU, JTyUIIIee C IPYTUX
pecypcoB MHTepHeTa. B Hacrosiiee Bpemsi pecypc aKTHBHO HE Pa3BUBACTCS —
co3J1aTeIu IPOEKTa JAenaroT interneturok.ru

v \InternetUrok.ru
\ £ P 3

ks
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Interneturok.ru — poccuiickuii anamor Khan Academy.
CamoCTOSTENbHO 3aMUChIBAIOT BUIEOYPOKH JJISI IIKOJIBHUKOB C MPUBJICYEHUEM KaK
CBOUX, TaK M CTOpPOHHUX yuuTeneil. [loka paboTaloT Ha AEHBI'M WHBECTOPA, MYTH
MOHETH3aIMU He 03ByunBaroTca. JlocTyn ko BceM ypokam OecriiaTHbiil. OCHOBHAs
3a7]a4a Ha TEKYIIEM 3Tare — IMOBBIIICHUE Ka4eCTBA YPOKOB.



GHUHTYUT

s errsomesene | IEUTE.rU- (HanmonansHbIN oTKpbITEI yHEBepcuTeT MHTYUT)
— OOpa3oBarenpHOE YUpEKIEHUE, peiaramplilee A8e IporpaMMbl OakagaBpuara u
HECKOJIbKO MPOrpaMM BTOPOTO BBICHIETO, OOJIBIIOE KOJIMYECTBO OTAEIBHBIX KYpPCOB
(noBbllieHne kBanuukanuu). Bece mporpaMmbl MPOXOAST LEIUKOM OHJIANH, MO
UTOraM MpOorpaMM M KYpCOB BBIJAIOTCA JTOKYMEHTBHI YCTAaHOBJIEHHOIO 00pasua.
Cneunammsupyrorcs Ha [T temartuke.

Mexlet

Xekcaer (hexlet.org) — mpoekT mpenoctaBieHus OeCIIATHBIX
KypCOB Ha pycCKOM s3bIke. CO37aH U NOAAEPKUBACTCS HAa CPEICTBA YHTY3UACTOB.
OcHoBHas TemaTtuka Kypcos - [T, ectb oquH Kypc oT npenoaasatens uz PAHXul C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, Mpea0CTaBISIOIINN
JOCTYII K OOJIBIIIOMY KOJIMYECTBY TE€CTOB, MCIOJB3YEMBIX JUIS MPOBEPKH 3HAHHUI.
[To3uroHupyeTcsi B KayecTBE IIOMOIIM CTYJACHTaM B IOJATOTOBKE K cCJlaye
9K3aMEHOB. J{OCTYIl K 4YaCTH TECTOB ILUIATHBIH.

VHUREPIUTET
YHABEPCUTE

YuauBepcurer B kapmase (http://moyuniver.ru/) —
MOOHJIPHOE MPUJIOXKEHUE, co/ieprkaliee 0a3y 3HAHUW OTBETOB Ha BOIIPOCHI
110 0O0pa30BaTeJIbHBIM MPOTrpaMMaM IIIKOJIbI U By3a, TECTHI JIJISI IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCe.

Lektorium.TV . o o
Lektorium.tv — wMeaguateka BHAeO3aIlNcell JIEKIIHH.

JlekIuu 3anuCchbIBalOTCSA POCCUUCKUMU By3aMU U U3BECTHBIMU JIEKTOPUSMU.
[IpoekT cTapToBajsl B 2009 Toy IIpu nozjep:kke Pocmosionexu. 3a 1ocTyi
K JIEKIIUAM IIaTa He Oepetcs. /i BY30B €CTh BO3MOKHOCTDH ILIATHOM
anucu Jieknuid cuiaamu Lektorium.tv. CBou JyieKIuH OIyOJIUKOBAIU 15
By30B (Oosbiias yactb u3 Cankr-Iletepbypra) u 22 siektopusi. [1o cyTu 310
MMEeHHO OMOIMOoTeKa — KaTaJIOTU3aTOP BHUE0, BHLIOXKEHHBIX Ha YouTube

! businesslearning.ru :

|_ Businesslearning.ru — mpoekT No3UIIMOHUPYETCS KaK “‘CUCTeMa
JUCTAHIIMOHHOTO Ou3Hec-o0pa3zoBanus”. I[IpoekT co3laH COBMECTHO «AJbsHC-
Menna» n «MexayHapoaHbli HHCTATYT MeHemxkmenTa JIMHK». B mpoexre
npeacrasieHsl 104 Mmoaysisd Ha TEMaTUKY MPEANPUHUMATENBCKOMN 1€ TEIbHOCTH, 110
KaXJIO0MY MOJYJII MOXXHO TNPOWTH IHCTAHLIMOHHYIO aTTecTauuio. Takxke ecThb
BO3MOXXHOCTh MPOUTH OYHYIO aTtecTanuio (B MOCKBE) W MONTY4YUTh cepTudHKaT
rocyJapcTBeHHOro ooOpasma. OcCylecTBIsieTCs MNpU  MOAAEPKKE MPOrpamMMbl
noaaepxkku npeanpuHuMarenscta [IpasurensctBa Mocksbel. C Hauana 2013 rona
perucTpanusi Ha OYHbIC ATTECTALMU TPUOCTAHOBIIEHA.




Eclass (http://www.eclass.cc/) — karajoruszaTop KypcOB
MOOC c¢ pasubix wiatdopM. JlaHHBIE IO HOBBIM KypcaM U IO JaTaM CTapTa
KYpPCOB aBTOMATHUY€eCKU OOHOBJIAIOTCS, €CTh BO3MOXKHOCTD JIeJIaTh TOA00PKHU

KyPCOB.

Yuausepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAH pekuMe Ha TeMmartwKy liberal arts. /lenator ymop Ha
oOyueHHe MeTo/ilaM HcciieloBaHus. [IpernoiaBaTesin — MCCIEIOBATEH U3
3apyOeKHbIX U POCCUHCKMX YHUBepcUTeToB. CeMHHAphl M YaCTh 3aJ[aHUMU
IIPOXO/ISAIT B OHJIAMH-peskrMe. Bce Kypchl IUIaTHBIE, IO UTOTaM BBIZAETCS
cepruduUkKar.

HeTOJ1I0T'nA
wourp omannospascsanns  HeTOJOTHA  (http://netology.ru/) — miaardpopma

omwnaiH-o0yyeHus ITcrnenuanucroB. Camo obydyeHue IiaTHOe, OecIIaTHO
JIOCTYIIHBI OTKPBIThIE 3aHATUSA, IPOXO/IAIINE B BHJIe BEOMHAPOB.

HOBOE
Yuu mnoBoe (http://uchinovoe.ru/) - mmathopma s
pa3MenIeHns KOPOTKMX KypCOB Ha JTF00YI0 TeMaTuky. [IpenocTaBisieT BO3SMOKHOCTh
aBTOpaM YCTaHABJIMBATh IUIATHBIA JOCTYNl K KypcaM H IPOBEPSATH 3aaHHs
oOyvaromuxcs. IIpoekT moka 4ro HaxoauTcs OGUIMAIBHO B CTaTyce «OeTay,
OJTHAKO YK€ pazMenieHo 6osee 70 KypcoOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHaApOB,
OHJIAaMH-KOHCY/JIbTAallUl, OHJIAWH TPAHCAAIMHN JIEKIHUH. 3a JOCTyll K
OOJILIIMHCTBY BeOMHApPOB OepeTrcsl IjIaTa, KOTOpasA JIEJUTCA C aBTOPOM
BeOmHapa. KosimuecTBo JO0CTyIIHBIX BEOMHAPOB IIOKA UTO HEBEJIHKO.

X zilg

i Zljjion Zillion (http://zillion.net/) — «oOpa3oBaTeJbHBIN
Meauapecype» — OOJIBIIIOe KOJIMYEeCTBO BEOMHAPOB, 00yJarOIUX CTaTed Ha
TEMATUKy BeJleHUs Ou3Heca, pealu3alliyd HAed U JIMYHOCTHOTO POCTa.
JlocTym K HEKOTOPhIM BeOMHApaM IJIaTHBIU.




o

YHUBEPCUTET

CUHEPTUA Moy «CuHeprus» (http://www.mfpa.ru/r/distance/).
OO0pa3oBaTelIbHOE yUPEXKACHUE, NpEeIaraoniee OHJIAHH IPOrpaMMBbl BBICIIETO
obpazoBanus. CTymeHTaM MPEIOCTaBIIETCS AOCTYI K 00ydaroliuM MaTepHaiam
yepe3 MmopTall By3a, a TAKXKe BO3MOXKHOCTh Y4aCTHS B CEMUHApax depe3 BeOMHAphI
U KOHCYJIbTallMii ¢ mpermomaBaresisiMu 1mo Skype. IIpd OKOHYAHHM IPOTPAMMBI,
[OJpa3yMeBaroleil BpIAady IUINIOMa TOCYIapCTBEHHOro oOpasiia HeoOXOIMMO
ClIaBaTh rOCYAapCTBEHHBIE IK3aMEHBI IMYHO B MockBe. O0y4eHune mIaTHoOE.

Mb5CH

MOCKOBCKMH FOCYAAPCTBEHHbI YHUBEPCUTET
3KOHOMWKM, CTATUCTUKM W WHOOPMATHKN

M3CH Omnuaiin o0y4eHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). O0pa3oBaTelibHOEC
yupexKIeHHe, MpeJiararolee oOHJIaiiH MporpamMmsl Beiciiero oopazoanus. Jlo 90%
oOydeHHs] TPOXOAUT B OHJANH pexuMe dYepe3 BeOMHAPbl U KOHCYJIbTALMH C
npenogaBatensiMu 1o  Skype. HWToroBble aTTecTalliOHHBIE MEPONPUATHS U
roCyJ1apCTBEHHbIE HK3aMEHBI CAAKOTCS IMYHO B MOoCKBe 1100 B OAHOM U3 (hUIHAIOB
MOS3CH. ObyueHue miaTHoe.

Q LECTA LECTA  (https://lecta.rosuchebnik.ru)  yuuBepcambHas

oOpa3zoBaTenbHas IuIaTdhopma, codeTarliue B cebe oOecrnedeHue yJarmxcs
y4eOHBIMA MaTepHuajaMi B JJICKTPOHHOW (opMe W HHCTPYMEHTBI PEaTIbHOTO
KOHTpOJIS 3G (PEKTUBHOCTH TIpoliecca 00ydeHHs.

.. ﬂ Kn clae AKnacc (https://www.yaklass.ru) minargopma 351eKTpOHHOTO
oOpa30oBaHus JJI IIKOJI, a TAK)Ke 00ydaroliasi OHJIaiH--TUTONIAAKa IJIs IKOJIEHUKOB
U ux poautenei. TeXHOIOrWs caWTa IO3BOJSET MPOBOAUTH JJIEKTPOHHBIE
TECTUPOBAHUS U TEHEPUPOBATH 3aJJaHUSI, YHUKAIbHBIE JJIsI KaXKJIOTO YUCHHUKA.

e ©
WnrepakTusHan obpasosatenbHas nn

e JChi.FU — 0Opa3oBaTeIbHBINA TOPTAT MHTEPAKTUBHOTO
oOydeHus JIeTell IpH TOMOIIIM HHTEPECHBIX UTPOBBIX 3aJaHUI U 3a]1ad.


https://lecta.rosuchebnik.ru/

Cnmcok iureparypbl

OcHoBHas JIMTEpaTypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTenmnekryaabHble CHUCTEMBI U
TEXHOJIOTUH DIIEKTPOHHBIN pecypc : yuebnoe nocodue / C.B. [TansmoB. - Camapa : IToBomkckmii
rOCyJapCTBEHHBI YHHUBEPCUTET TEJICKOMMYHUKanuil u uHpopmaruku, 2017. - 195 c. - Kuaura
Haxoautcs B 6aszoBoit Bepcuu DBC IPRbooKs.

2. Cricoe, /I. B. BBenenue B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : y4eOHOE
noco6ue / /1. B. Cricoes, O. B. Kypunta, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TekcrT : anexrponHslii // LludpoBoit 00pa3zoBaTenbHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.htmi

JlonosHuTeILHAS JUTEpPaTypa:

1. ABepuenkoB, B. W. Cucrema QopmupoBanus 3HaHuii B cpene HHTepHer :
Monorpadust / AsepuenkoB B. W. - BbpsHck : BbpsHckuil rocynapcTBEHHbBIN TEXHHUUECKUN
yauBepcuret, 2012. - 181 c. - Knura Haxomurcs B 6azoBoii Bepcun IbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. Cuctembl HCKYCCTBEHHOTO MHTEIIEKTA : yueOHoe ocodue : [16+] /
C. N. ITaBnoB. — Tomck : Tomckuil roCyqapCTBEHHBII YHHBEPCHUTET CHUCTEM YIIPABICHUSA WU
pamuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmoctyna: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTa : yuyeOHoe mocodue / C. U.
[TaBnoB. — Tomck : ToMckuil TOCyIapCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
pamuosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nmoctyna: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4, Ceprees, H. E. Cuctempl HCKYCCTBEHHOTO MHTEIUIEKTA : ydeOHOE Tocodue : [16+]
/ H. E. Ceprees. — Taranapor : IOxHub1ii ¢henepanbubiii yausepcutet, 2016. — Yacts 1. — 123 ¢. :
CXEM., HII., TaoJI. - Pexum JOCTYyTa: o IO ITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoekTupoBaHHe CHCTEM HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOe
nocoobue / C. JI. Cotnuk. — 3-¢ u3a. — Mocksa : aTepHeT-YHuBepcuteT MHPpOpMaIIMOHHBIX
Texnonornit (MHTYUT), Ait ITu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anexkrponnsiit / L{udposoit oOpazoBarensHbIil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

MeTtoau4eckasi JJareparypa:
1. Meroaunueckue yka3zaHHs K CAaMOCTOSITEIbHON paboTe (3NEKTPOHHBIN BapUAHT)

HNuTepHeT-pecypceb:

1. Bopoiickuit @. C. NUupopmaruka. DHIUKIONEINYECKHI CIIOBAPh-CIPABOYHHUK:
BBEJICHUE B COBpPEMEHHbIE HH(POPMAIIMOHHBIE M TEJIEKOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
TepmuHax U (akrax. - M.: ®UBMATIIUT, 2006. - 768 c¢. — docrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OcHOBBI HCKYCCTBEHHOT'O WHTEJJIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA; YUeOHO-METO. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcnoBbl U — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6ounb b.B. Madopmatuka: yueouuk/ b.B. Cobous [u ap.] — U3n. 3-e, nonons. u
nepepad. — PocroB w©/l: ®enuxc, 2007. — 446 c. — [ocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar


https://www.iprbookshop.ru/108282.html
https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=493307
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