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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUTHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aaad B
00JIaCTH MCKYCCTBEHHOTO HWHTEJUICKTa, a TaKK€ 3HAKOMCTBO C OCHOBHBIMHU IOHSATHSIMHU U
METOAaMH MAIIMHHOTO OOYYeHHss M UX INPHUMCHEHHEM K 3ajJadaM, OTHOCSAIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHMSI JUCHUIUIMHBI — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
VICTIOJIb30BAaHMSI TEXHOJIOT Ui HCKYCCTBEHHOTO MHTEIUICKTA B IIpodeccnoHanbHol chepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh IMPUHIHUIIBI pa6OTLI COBPCMCHHBIX I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOTHI JJIsA
peuieHus 3a1a4 npohecCuOHaNBHON e TeIbHOCTH;

— BbBIOMpaTh I1UGPOBbIE TEXHOJOTMM, TMPOTPAaMMHBIE CpEICTBAa ISl  pelleHUs
npoecCuOHANBHBIX 3a71a4;
— TPUMEHATh  OpPU  pemIeHHH  337a4  NPO(ECCHOHANBHON  JEATENIbHOCTH

CHENHUATM3UPOBAHHOE TPOTPAMMHOE 00ECTICYeHHE U METOJIbI NCKYCCTBEHHOT'O MHTEIUICKTA;

— pa3pabarbiBaTb OCHOBHBIE MOJYJM MHTEIEKTYalIbHBIX CHUCTEM, BIAJCTh NPHEMaMHU
pelLeHHs MPAKTUYECKHX 3a/1a4 B IPEIMETHOM 00acTu.

Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHMA 00pa30BaTe/IbHON NPOrpaMMblI

Kona, dopmynupoBka Kopa, dopmynupoBka [Tnanupyemble pe3yabTaThl
KOMIIETEHIIUH MHAMKATOpa o0yueHus 0 JUCIUIINHE
(MozyIIt0), XapaKTEePU3YIOLIHE ITAIIbI
(dbopMHpOBaHUS KOMIIETEHIHH,
VH/IUKaTOPOB
YK-1. Crnocoben | M-2yk-1 Ocymiectsisier | JleMOHCTpUPYET MOHUMAaHHE
OCYILIECTBIATH IIOMCK, | IIOHCK, ot6op U | mapagurMmel HCKYCCTBEHHOT'O
KpUTHUYECKHM aHanu3 u | CUCTEMATH3AIHIO VHTEJUIEKTA, NPEACTaBICHUS 3HAHUN
CHHTE3 na(opManuy, | HHPopMaLIH A1 | B HHTENNIEKTyalbHBIX  CHCTEMax
IPUMEHATh  CHCTEMHEI | O1PCACICHIA yIpaBiICHUs; MPUMEHSET  HOBbIE
AJIbTCPHATUBHBIX BapHaHTOB
MOAXON I pPELICHUs N METO/BI peleHus 3a1a4
CTpaTeru4y€CKux pEuICHUU B
MTOCTaBJIEHHBIX 3a7a4 o aBTOMATH3allMM  TEXHOJIOTMYECKUX
poOIeMHON CUTYaIIHH.
IIPOLIECCOB u IIPOU3BO/ICTB;
MIPOBOJUT CPAaBHUTEIbHBINA aHAIMU3 U
00OCHOBBIBAaCT BBIOOpP MOJENH U
CPEACTB MPEACTABICHUS 3HAHUW TTPU
pELIEHNH 3a7ja4 aBTOMATH3aLNH

1. HaummeHoBaHMe JIa0OPATOPHBIX 3aHATHI

No Temsr HanmeHnoBanue TeM TUCIHUIUINHBI, UX KPATKOE O0BeM yacoB

JUCITUTLIT coJiepKaHue

WHBI

4 cemecTp

1. AHanM3 COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB C 3
npuMeHenueMm M1

2. ®opmanuzanus 3HaHul Vcrons3oBanue 3
CEMAHTUYECKUX CETEeH AJI MPEJCTaBICHUS 3HAHUI

3. Co3anuie OHTOJIOTMH B cucteme Protégé 9

4. Pa3paboTka yueOHOI SKCIIEPTHOW CUCTEMBI. 4,5




AHanu3 CyniecTBYIOIUX 00pa30BaTeIbHbBIX 4,5
1aTHOPMEHHBIX PEIICHUM.

Wroro 3a 4 cemecTp 24

Uroro 24




CTPYKTYPA U COAEP KAHUE JIABOPATOPHBIX 3AHSTUI

JlabopaTopHasi pabora 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. U3yunTh COBpEeMEHHBIE MPOTPaMMHBIE IPOIYKTHI, OCHOBaHHbIEe Ha N
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH TPOTPAMMHBEIX CPEACTB C

npumeHenneM MU.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHUE PECKOMECHAAIINHA

3amanue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HH)KC CIIMCOK HMHTCPHCT-CCBIJIIOK, a TaKXC OPYIuc
HHTCPHCT-UCTOYHUKHN, U3YUYHUTC HHTCILUICKTYAJIbHBIC CHUCTCMBI, IIPCJIaraCMbIC Ha
PBIHKE.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-
programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms

Onpenenure UX HaNpaBJEHUE:
- akcnepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HaAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHUE;
- HEPOHHBIE CETH.

3amanue 2

[Ipoananu3upyiiTe BO3MOXXHOCTH, OOJJaCTU TPUMEHEHUS, JIOCTOMHCTBA U
HEJIOCTATKHU U3yUYCHHBIX MHTEIUICKTYyalbHBIX CHCTeM. Ha OCHOBE aHalln3a COCTaBbTE
oTdeT B TabJMuHOM (popMme:

Hassanue [10
WJIU CEepBHUCA,
BEepCHS

Bo3moxxHocT
MpOorpaMMBbl

Oo0nacrtp
PUMEHEHUS

CTOonMOCTh

Hctounuk
uHbOopMaIuu
(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 BbIBog O pbiHke [10. Paccuuraiite yaenpHBII Bec 1O 00JacTH
npumenenus [10. M306pa3ute pe3yabTat rpaguiecku (IOCTPOUTE TuarpaMmmy).

JlabopaTtopHnasi pa6ora 2
®opmajau3auus 3 HAHU A
HUcnonb30BaHue CeMAHTHYECKUX CeTel /1M NMPeACTABJICHUS 3HAHUH

Bonpocs! (koMneTeHUNH, HABBIKH) J1JI OCBOCHHUS:
1. UByuuth oOliee mpeAcTaBlIeHHUE O CEMAHTUYECKOW ceTu U ¢permax s
MIPE/ICTaBICHUS 3HAHUM.

2. HayuuTbCcsi CTpOUTH CEMAaHTHYECKYI0 CE€Tb M HCIONb3yd (PperMbl

peanu3oBaTh CTPYKTYPY OTHOIIEHUH.

3auaH1/m AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHueCKasi CETh — 3TO OJIMH U3 CIIOCOOOB NpecTaBiIeHus 3HaHUH. MI3HauanbsHO
CEMaHTHYECKas CeTh OblIa 3ayMaHa KaK MOJIEJIb IIPEJCTABIICHUS 10JTOBPEMEHHOMN
MaMsITH B TICUXOJIOTHH, HO BIIOCJIE/ICTBUU CTajla OJJHUM U3 CLIOCOOOB MPEICTABICHUS
3HaHuii B DC.

CemaHTHUKa — O3HAYacT 061]11/16 OTHOHICHUA MCXKAY CHUMBOJIAMH U 00BEeKTaMU M3
9THUX CHMMBOJIOB.

E€MKOCTh
KJ1acc
METAJLUITYECKIII,
AIHIK CBOIICTBO | (pap(pOpOBBILT I1 T. [I.
TIPIIMED (dapdoporsrii

[TpocTeiimuii 00pa3zel; ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIIeHH. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYIIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
IIPEICTABJICHNUS] 3HAHUW U CTPYKTypupoBaHus 3HaHuu. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexur) u PART OF (aBnsieTcst 4acTbio) OTHOILICHHE:
LIEJI0€ — YaCTh.

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



1s-a 1s-a

FOKA JacTodKa ITHUIA
|
|
|
_ ~
BlIageeT THe3I10
I | —— b | part of
. BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTUYECKOU CETH

Moryt OBIT W Jpyrue OTHOIICHUS: Biajaeer. Torja cemMaHTHYecKash CETh
paciupsieTcsi uepapXxuiecku (BepUIMHAa MMeeT ABe BeTBH). Kpome TOro, MoxHo
pPacIIMPUTD CETh U APYTHMM OTHOLICHUEM:

Iepuoa — «BECHA — JICTO».

[Tomywaetrcss umepapxuyeckas cTpykrypa mnonstus HOKO. Moxno pa30butTh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIeIOBaHUE CBOMCTB BETBU 1S-a.

st oToOpakeHHUs] MepapXUUYECKUX OTHOIICHUM MeXJy OOBEeKTaMH W BBEJCHUS
CINHOW CEMaHTUKH B CEMaHTHYECKHE CETH ObUIO MPEIJIOKEHO HCIOJIb30BaTh
nporeAypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIINHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 0ObEKTHI.

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpadum kakoro-nuOo perumona. Jlyru: rocymapctBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JMAarHOCTUKMA TJa3HbIX 3aboneBanuid. Jlyru: kareropun  OoJie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSTHUE, HAOTOACHUS, CHMIITOMBI.

3. pacno3HaBaHUS XUMHYECKUX CTPYKTyp. [yru: ¢opmyna BemiectBa, CBOMCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. ipo1ieAyphl MOMCKA MOJIE3HBIX UCKOMaeMbIX. Jyru: HAMMEHOBaHUE UCKOTIAEMOTO,
PaCIOIOKEHUE MECTOPOXKICHHUS, TITyOrHA 3aJleTaHusl, METOIbI JOOBIYH.

5. cyneOHo# niporieAypsl. Jlyru: 10puandecKoe JUI0, COOBITHE, MEPHI BO3ICHCTBUS,
criocoObl paccieoBaHus.

6. pacnpeneneHuss MPOAYKTOB IO MarasuHaMm. Jlyru: HCTOYHHMK CHAOXEHWUS,



HAaUMEHOBAHHUE TMPOJYKTa, CHOCOO TPAHCHOPTHPOBKH, KOHEYHBIA IyHKT
TPAHCTIOPTUPOBKH.

1. OIIPpCACICHUA IIPHUHAICKHOCTH KUBOTHOI'O K OIIPCACIICHHOMY BHAY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. knaccupuKanuu TUIIEBBIX MNPOAYKTOB. Jlyru: HauMMeHOBaHWE NPOIYKTa,
COCTABJISIFOIINE YaCTH, CIOCOO MPUTOTOBIICHUS, CPOK XPAaHEHUSI.

9. pacmo3HaBaHusl TUINAa KoMIbioTepa. [lyru: cTpaHa M3roTOBUTENb, CTaHIAApTHAS
KOH(Urypanus, 00JacTb MPUMEHEHHSI, UCIIOJIb3YEMOE MMPOTPAMMHOE OOeCTIeueHueE.

10. wuepapxmueckoit ctpykTypsl BJI. Jlyru: cucrema, COCTOsSHHE, Ha3HAauYCHHE,
B3aUMOJEUCTBUE COCTABIAIOIINX.

Hcnoab3oBanue ¢ppeiiMoB 1151 NPeACTABJICHUNA 3HAHUI

@peiiMbI - OJUH U3 PACIPOCTPAHEHHBIX (OPMATU3MOB MPEACTaBICHUS 3HAHUM B
OC. Opeitm MOXKHO MPEJCTABUTH Ce0€ Kak CTPYKTYPY, COCTOSIIYIO U3 Habopa siueek
- c¢10ToB. Kax/Iplil CIIOT COCTOMT U3 UMEHU U aCCOLMUPYEMBIX C HUM 3HAYCHUM.
3HaueHHUs] MOTYT MPEJCTABIATh COOOM JTaHHBIE, MPOILEAYPHI, CChUIKH Ha APYyTUe
bpeitMbl UM OBITH TyCTHIMU. Takoe MOCTPOCHUE OKA3BIBAECTCSI OUEHD YI0OHBIM JIsI
MOJICIMPOBAHUSl AHAJIOTUM, OMUCAHMS O00JacTel ¢ POJOBUIOBBIMHU CBSI3SIMU
IOHSATUU U T.II.

JIroOoii (peiiM COCTOMT M3 HEKOTOPHIX COCTABIIAIONIMX, UMEHA U COJepKaHue
KOTOPBIX OMTMCAHO HUXKE:

1. Umsa ¢peiima. O10 naentudukaTop, nprucBauBaeMblii ppeliMy, GppeiiM JoJKeH
MMETh UMSI YHUKAJIbHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms ciota. 9T0 naeHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UM BO (ppeliMe, K KOTOPOMY OH MPUHAIIEKUT. OOBIMHO UMS CJIOTA HE
HECEeT HUKAaKOI CMBICIIOBOM HArPY3KH U SBJISIETCS JIUILIb HICHTU(PUKATOPOM TAHHOTO
CJIOTA.

3. Yka3zartenu HaclieZJoBaHUs. DTH YKa3aTeIN KacatoTcs TOJbKO (PpeMOBBIX CHCTEM
UEPapXUYECKOTO THIA, OCHOBAHHBIE Ha OTHOIICHUSIX “a0CTpaKTHOE-KOHKPETHOE”,
OHHM TIOKa3bIBAIOT, KaKylo HH(GOpMaIIIio 00 aTpulyTax CIOTOB BO (hpeiiMe BEpXHETO
YPOBHSI HACIEAYIOT CJIOThI C TAKUMHU K€ UMEHaMU BO (ppeliMe HUKHEro YpOBHS.
Tunuuneie ykxazarenu HacienoBanus Unique (U: - yHuKandbHbIN), Same (S: Takoi
xe), Range (R: ycranoBnenue rpanun), Override (O: urnopupoBath) u T.i. U
MOKa3bIBaeT, YTO (PpeliM MOXKET MUMETh CIOThl C Pa3HbIMU 3HAYEHUSIMU: S - BCE
CJIOTHI JIOJDKHBI MMETh OJMHAKOBBIE 3HAu€HUs, R - 3HaueHue cioToB (¢peiima
HUKHETO YPOBHS JOJKHBI HAXOJAUTHCS B IIPeieNiaX, YKa3aHHbIX 3HaYE€HUSIMU CIIOTOB
¢peitma BepxHero ypoBHs, O - Ipu OTCYTCTBUM YKa3aHUs 3HAUYECHHE clloTa ¢peiima
BEPXHETO0 YPOBHS CTAaHOBUTCSA 3HAYEHUEM CJIOTa (PpeiiMa HUKHEro YpPOBHS, HO B
cllydae OIpEIEICHUs] HOBOTO 3HAYEHUsl CJIOTOB (PPEMMOB HIDKHHMX YpOBHEH
YKa3bIBAIOTCS B KAUYECTBE 3HAUEHUI CIOTOB.

4. Vka3zanue Tumna JAaHHBIX. YKa3bIBACTCs, YTO CJIOT HMCCT YHUCJICHHOC 3HAYCHMHC,



100 CIYKUT yKazaTesneM Japyroro ¢peiima. K Tunam naHHbIX OTHOCSTCS:

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

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciIoTa JOJIDKHO
COBIMIAAaTb C YKa3aHHBIM THIIOM MOdHHBIX 3TOT0 CJIOTAa, KpOMC TOI0 JOJIZKHO
BBITIOJIHATBCA YCJIOBHUC HACIICAOBAHU .

6. llemon. 3aeck naetcs onpenenenue aemonoB tuna [F-NEEDED, IF-ADDED, IF-
REMOVED u 1.1. JIleMOHOM Ha3bIBaeTCs MPOLIeIypa, aBTOMATUYECKH 3aIlyCcKaemasi
MIPU BBITIOJTHEHUU HEKOTOPOTO YCIOBUS. JEMOHBI 3aITyCKAIOTCS IPU

oOpallleHu K COOTBETCTByIOLeMYy cioTy. Kpome TOro, aemMoH sBiseTcs
Pa3HOBUHOCTHIO MPUCOCTUHEHHOMN IPOLIEAYPHI.

7. IlpucoenunenHas npoueaypa. B kauecTBe 3HaU€HHS CI0Ta MOKHO MCIOJIb30BATh
nporpamMMmy ImpoueaypHoro tuma. Korma Mbl TOBOpUM, 4YTO B MOJEIAX
npeacTaBlieHuss  3HaHUU  (dpeliMamMu  OOBEIUHSIIOTCS ~ TPOLEIYypHBIE U
JIEKJIAPATUBHBIE 3HAHUSA, TO CUMWTAEM AEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OcoOEHHOCTBIO MEepPAPXUUECKOU CTPYKTYpHI SIBISETCS TO, YTO HMH(popManus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YpPOBHE COBMECTHO HCIOJB3YETCSI BCEMH
dbpeitMaMy HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pEepeHIUH.

Hepapxuueckue (PppeiiMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay (¢peiimMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperiMbl
noJkHbl copepxkaTh uHpopMmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIIUA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUe U 10 pa3BUTHO. OHU COCTaBIISIOT
nodepHre (periMbl. B HUX MoOryT OBITH J00aBJIEHBI CIOTHI: 00BEM TOPTOBIU U
OIOKET.



KoHdiep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMePY eCK T10 PA3BHTHIO
Aama Hama
Mecro Mecto
Tema Toprormst Tema PazeH1HE
JIOK/TaTIHK JOKITAYHK
IS-A
02.01.92 4 KoHpepeHIHs
Aama
Mecto KongepeHi-3an SK3EMIITAD

Tenma
Jornamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYI0 MOJIEb MPEACTABICHUS 3HAHUN Peau30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo JUCHUIUIMHEC 3a CCMCCTP Yy IMIPCIOAaBaTCIIA IIPH COCTABJIAIOIINUX!
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTC/Ib, OICHKA, CTYACHT, I10JIYy4aThb.

2. BEIOMOCTh TPH COCTaBIISIONMINX: JUCIUILIAHA, CTYACHT, DK3aMEH, CEMECTp,
npenojaBartelib, OIEHKa.

3. KoH(pEpeHIUs M0 KOMMEPUYECKHM BOMPOCAM TPU COCTABJIAIONIMX: JaTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlydeHHE OLIEHKM IpPH COCTABIISIIOUIMX: MpenojaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. WCMONB30BaHMSI W3ACIUS TPU COCTaBISIONIMX: OpraHU3alus, pa3paboTka
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanue «husndeckoro 3¢ dexray, MeTOoAbl
CO3JaHUs U3JIEIHS.

6. mndopmarmonnas ctpykrypa b/l B MammHOCTpOEHUM TIPU COCTABIISIONIUX:
bu3nyeckue S(DQPEKTHl, TEXHUUYCCKUE pPEIICHUs, H3JeIus, OOBEKT IIOCTaBKHU
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

7. xnaccuukanys npoAyKTa Py COCTABIIAIONIMX: HA3BaHUE, 00J1aCTh IPUMEHEHUS,
Croco0 XpaHeHus1, COco0 TPAHCTIOPTUPOBKHU.

8. ayautopus (ONMCaHWE) TPU COCTABJISAIOMIMX: BMECTHUMOCTh, Ha3HA4YCHUE,
COCTABJISIFOLINE, MECTOHAXO0XK/ICHUE.

9. )KMBOTHBIN MUP NP COCTABJISIONIMX: BU, THI, Cpela OOUTaHUsI, OCOOEHHOCTH
MMOBEJICHUS.



IIpakTHyeckue padorsl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

3. Omnpenenutsh NpeaMeTHYI0 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpuUMeEpE CO3JaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananm3upoBaTh CO3/aBaTh NpaBWiIa ISl TPOBEPKH

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

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

B kaudectBe mpumepa Oyaer paccMoTpeHa WHGOpMAIUs O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(oHel) 1 Ha ee OCHOBAHMM COCTaBJIEHA NIEPBasl BEPCHUS
B3.

[lepen nauamom paboTel ¢ cuctemon Protégé [6] HEOOXOAMMO COCTaBUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0bl MOTOM HE OBUIO CIOXKHOCTEH ¢ ee popManu3anuei,
HEO0OXOJIMMO OMpPEAEIUTh KAKUMHU CYITHOCTSMH MOKHO ONEpUpoOBaTh. B maHHOM
ciydae 3to cymHocTd moaenu RDF [1, 2] u a3eika OWL [4], T.K. MHOTHE CHUCTEMBI
u Oubnmoreku, B TOM uwmciie Protégé mopnepKuBaeT 3TH CTaHAApThl, U OHHU
SBJISIIOTCS] HAanboJIee paclpoCTpaHEHHBIMH.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOYKECTBO SI3bIKOB C pa3HbIMU CUHTAKCHUCAMHU, peanu3ytomux ee [1].

OWL Taxxe MOXeT ObITh NMpeoOpa3oBaH B HECKOJbKO HOTALMKA U B JIIOOOH U3

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



s31k0B RDF [4]. KoHKpeTHBIE CHHTaKCHUCHI OymyT OOCYXKIAThCs TO37HEE U BCE
MIPUMEPHI, OTIMCAHHBIE HUKE MOTYT UX HE TIPHUICPKUBATHCA.

Owntonorust B pamkax monenu RDF mpenmnonaraer ompeneneHue JHOObIX
MOHATUH MPEIMETHOW 00JIacTH B BUIE TPOCK: CyOBEKT — MpEeauKaT — OOBEKT.
MHuoxecTBO Takux Tpoek oOpasyer rpad mnoHsATud. CyOBeKTbl U OOBEKTHI
MHTEPHPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO rpada, a mpeIuKaThl Kak ero
nyry (M OMpEeNessioT OTHOIICHUS MEXIY CYITHOCTSIMH). BepmmHbl MOTYT OBITH
CJIEIYIOUIUX THUIIOB: PECypc, MycTasi BEPIIMHA.

Pecypc ommchiBaeT HEKOTOpOE MOHATHE PEaTbHOIO MUpPA U pa3zielisieTcss Ha
CCBUIOYHBIE pecypchl W cKasgpHble. CCBUIOYHBIE PECypCchl — 3TO HEKOTOpHIS
MOHATHUS, KOTOpPbIE MOTYT UMETh XapaKTEePUCTUKU (Hampumep, cMapTdoH,
cmapthon SMGI965FZPHZER, »skpan). TakuM TOHSATHUSAM MPUCBAUBAECTCS
riobanbHblii  yHUKaTbHBIN uaeHTHdukarop IRl (Internationalized Resource

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

TaKHe PEeCypChl MOT'YyT HaXOJIUThCS KaK HA MECTE CYObEKTa, TaK U Ha MECTE O0BEKTa
B 3aBUCHUMOCTH OT IPEIUKATA.

CkansipHble pecypchl yKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKU U
ABJISIIOTCSL TIPOCTO 3HAYEHUEM ompenesieHHOro tuna. COOTBETCTBEHHO, TaKUE
peECYpChl MOTYT HaXOIUTCS TOJILKO Ha MecTe 00bekTa. Ho, mpu 3ToM 111 HUX MOKET
OMPENENATbCS TUMN W JIJII CTPOKOBBIX 3HAUYCHHM MOXKET OMpPEACHsAThCS S3bIK.
Hampumep, 1is Hamield mpeaMETHOW OOJaCTH TaKUMH CYIIHOCTSMH MOTYT
aBsAThCA: 6.2 (KOHKpeTHas auaroHaib 3kpaHa; float), «Samsung Galaxy S9+—
(opurnHaJIbHOE Ha3BaHUE; string); «4epHbIA~(@ru (IIBET; String; pyCCKUiA).

Taxke HEOOXOIMMO OTMETHUTh, YTO «IIPEAMKAT " TaKXKE MOXKET OBITh
«CYOBEKTOM™ WJIK «00BEKTOM ™ B paMKax JIPYTrux TPOeK. IT0 HE0OXOAUMO YTOOBI,
HaIlpuMep, ONUCaTh OrPAaHUYEHUS JAHHOTO OTHOLIEHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUIHO M3 KOHIIETIIMU MOJICTH, MPEIUKAT MOXKET CBSI3bIBATh TOJBKO 2
pecypca. Ho, 3T0 pemaercs ¢ mMOMOIIbI0 BBEACHUSI MPOMEKYTOUHOM BEPUIUHBI U

pa3zieeHueM CBSI3M Ha HECKOJIbKo OuHapHbIX. [Ipu »ToM BepmmnHa He Oyxer


http://myontololgy.org/goods#phone1

MPEACTABIATh MOHATUE PEATHLHOIO0 MHUpPA M €l HET CMbICIA JaBaTh YHUKAJIbHbBIN
I00ANBHBIA UIAECHTU(UKATOP, JOCTATOYHO JIOKAIHHOTO JJII COCTABICHHUS TPOCK.
NMeHHO 1711 TaKMX BEPIIMH M BBEJECH 0oOCykjaaemblii Tum. [Ipu 3ToM He Bcerna
OYEBHJIHO CTOUT JIM BBOJWUTH JUIsi TOW WJIM HWHOH CYITHOCTH TJI00aIbHOM
unentuukarop. Hampumep, KOHKpeTHBIM cMapTPoH o00damacT  psIoM
XapaKTePUCTUK JUCIIeS M OBUIO PEIICHO BBIJACIUTh TUCIUIEH KaK OTIACIbHYIO
cymHOCTh. [Ipy 3TOM 1151 HAC OH SABISETCS HEOTHEMIIEMON YacThi0 cMapTQoHa, a
MIPOU3BOJIUTENIb CMapT(HOHA MOKET CTaBUTh Pa3HbIE MOJICTH JUCIUICS] OT Pa3HBIX
MPOU3BOJIUTENICH MPU YCIOBUU COXPAHECHUSI XapaKTEPUCTUK. Torma MoxkeT ObITh
1eaecoo0pa3Ho MCIMOJIb30BaTh MyCTyr BepimmHy. C Apyroil CTOPOHBI, €Clu
MIPOU3BOJIUTEIIb MPUCBOMII TAHHOMY JIUCIUICIO OTIPEACIICHHBIM KO, TO MOXKET OBbITh
1eecoo0pa3Ho BBIICTUTh €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJICH U Ha
JIpyroi cMapTdoH, a Tak)Ke OyIeT MPOIIe pealn30BbIBATh, HAIIPUMEP, 3aMPOCHI JIJIS
ONpEACICHUs] CEPBUCOB, TJI€ €CTh B HAJWYMM JMaHHBIM guciuieit. st mpumepa
MyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PEUICHUE™ Y KOHKPETHOTO

JTUCILIES:

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

JlaHHbIE TPOIKK OMUCHIBAIOT Tpad, n300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER icac: 2deal i oM dosaiaig ol 50

» 1440

BEDTUKa/b

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucruies

CTOUT OTMETUTbH, UTO JAHHBIC TOHATHS TaKXKe MOXXHO OBUIO OIHUCATh C
UCTIONB30BaHUE 2 CBS3EH «paspelieHue rop—, «paspemeHue Bep— u 0e3
IPOMEKYTOUHON BEpIIMHBI. UTO MOKa3bIBAET, YTO CO3/aHNE OHTOJIOTUU OCTACTCSI
BapHaTUBHBIM IPOIECCOM, 3aBUCAIIUM OT KOHKPETHBIX LeJed W MpearnoyuTeHHi

pazpaboTuuka.



Kak mnpaBuno IRI pecypca coctroutr wu3 wuzaentuduxaropa b3 wmm
IPOCTPAHCTBAa HMMEH M HUAEHTU(UKATOpA IOHATHA B HeMm. Hanpuwmep,

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

MOHATHE «phonel— B b3 TOBapOB c UACHTU(UKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHcaTh KaXKIbIH pa3 TOJHBIN
uneHtudukarop b3 wiaM mpocTpaHcTBa MMEH, €ro 3aMEHSIOT Ha mnpeduxc.
Hampumep, MoOXHO 3ammchiBaTh «mo:phonel—, rae moxy «mo:— Oymer
noapazymeBarbes nmoiHselil IR B3.

Crannapt RDF BBOIUT HE TOJIBKO KOHIIETILIHMIO, HO U 3 POCTPAaHCTBA UMEH C
obmumu nousitusimMu: rdf, rdfs, xsd [3]. ['ne xsd onuckiBaeT TUIBI, KOTOPHIE MOMKHO
HCIIOJIB30BaTh B OHTOJOTUsIX Ha 0a3ze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, pazperieHue aucmiiess Mo TOpU30HTAIU
MOTJIO OBITh OTMIMCAHO CJIEIYIONTUM 00pa3oM: X ropu3oHTaib ‘29607 xsd:integer.
OcuHoBuble oHsTHs U3 rdf, rdfs, KoTophie OyIyT UCTIOIB30BATHCA B paMKaxX JaHHOU
paboTsl: rdfs:Resource (monsitue pecypca, onucannoro panee), rdfs:Class (monsitue
knacca), rdf:Property (monsrue otHomenus), rdfs:subClassOf (otHomenue,
KOTOpOE OMpeNeNsieT «CyObeKT™ Kak mojkiacc «oobekra™), rdfs:subPropertyOf
(OTHOIIEHHE, KOTOPOE OMpEAeIsIeT «CYObEKT— KaK yTOYHEHUE «OOBEeKTa ™,
SIBJISIIOIIETOCsT OTHOIIeHHeM), rdfs:domain (oTHoOIIEHHE, ompenesolee 00IacTh
ONpEeNeHus] JApPYyroro oTHoueHus), rdfsirange (OTHOIIEHHWE, OIpeAerolIee
obacTh 3HA4YeHUs Jpyroro oTHomieHus), rdfitype (oTHoIeHHE, KOTOpOE
ONpEIEISIET «CYOBEKT ™ KaK IK3EMIUISIP «OOBEKTA ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3[IaHUsl OHTOJIOTUN. OH
MMEeT HECKOJbKO BapHAHTOB CHUHTaKcHca (B TOM uuciie (yHKIIMOHATBHBIN), a
TaK)kK€ MOXET ObITh mpeoOpa3zoBaH B Jr000i u3 cunrakcucoB RDF. T.x. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCSA Kak
HajacTtporika Hajx RDF, kotopass yTOYHAET MOAXOA K CO3JIaHUIO OHTOJIOTHH,
paciImpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 MPOCTPAHCTBA
umen owl).

b3, co3manneie ¢ ucnonp3zoBanueM OWL mnpeamnosarator, 4to Ha HHX
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IPOU3BOJAMTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HENPOTUBOPEUHBOCTH b3,
BBIBECTH HOBBIE OTHOILICHHS.

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bee nonsrus, onvcanHbie panee B pamkax RDF, a Takxe HeKoTo-
pbie HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanve MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca uyepe3 BblpakeHue. Hampumep, «Kamepodhon— — 310 TenedoH, KOTOPHIA
MMEET HE MEHee 2 OCHOBHBIX KaMep C pa3pelIieHUuEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI U YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJKHBI OCTaBaTbCs MCTUHHBIMH. Hanpuwmep, Ha OTHOLICHUE
«mnoTHocThl IMKceneii~ MOryT ObITh HaJIOXKEHBI OrpaHUYEHHUS Ha 00JacTh
ONpENeNeHus] — IK3EMIUIIP Kiace «Jlucmied— u 00JacTh 3HAUEHUS — «UEN0oe
yucio—. [Ipu sToM ecnu B 6aze 3HaHu# OyzaeT Tpoitka «G mioTHocThlIMkcenei
529—, TO 3TO MOXKET MPUBECTU KakK K omnoOke (ecin G TOYHO HE MOXKET SIBJISITHCS
IK3EMIUISIPOM Kiiacca «Jlucmeii—), Tak u K BbIBoay HoBoro oTHomeHus «G rdfitype
Jucrmen—.

Kak y>xe ObL10 ckazano Beiiie, OWL qo06aBisieT HOBbIE TOHSATHS U aKCUOMBI.
Jliis naHHON paboThl HEOOXOAUMBI CIIEAYIOIINE TTOHATHUS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBisironuiicss mpeakoM BCeX KJIacCOB. AHAIOTUYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [loaknacc otHommenuii (rdf: Property), cBs3bIBarOIINX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomenuii (rdf:Property), cBsi3pIBaroImx pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu

object/data property, siBistroreecs mpeakoM Becex Object/data property;



6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, re yl u y2 pa3zHsie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, qekIapupyrolee, 4YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO K3EMIUISIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTUHU HE MOKET CYyIECTBOBATh JiBa TpuilieTa «x rdfitype yl—, «x rdf:type
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOIUMBIE IS COCTABIICHUS BhIpaxeHH. ByayT onuchiBaTh
npu nossieHuu (owl:members,, owl:unionOf u 1.7.)

Teneps, Korja CyuHOCTH, KOTOpPbIe MOTYT OBITh UCIIOJIb30BaHbI, 0003HAYECHBI,
MOJKHO CITAHUPOBATh 00IIIee onrcanne npeameTHon obaactu. OHO pa3zeneHo Ha
OIMKMCAHME KJIACCOB, SK3EMILISIPOB M OTHOIICHUIM MEXTy HUMH (PHUC. 2) U ONHCAHKE

caMUX OTHOIIeHHH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

rO/, BbINYCKa |
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2 SM-D-G965FZPHSER
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L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBaOMIETo KIacChl, YK3eMILIAPHI M UX OTHOIICHUS B

paMKax omucaHusi cCMapTHOHOB



owl:Property

-~ cBObOAHOE
rdfs:sylsProneyOf rdfs:range
—— Y4acTb TeKkcTtoBoe }‘ XSd:Strmg

rdfs:domain rdfs:range

[ » Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L» Yactb To?( paspelleHune
Koa npoussogutens — ‘
rdf

d sirange
ncnosoe i« TexHONOrMA N3roToBEHUA PaspelueHme
rdfs:range 3KpaHa
! xsd:double rdfs:subPropertyOf w;‘domain
rdfs:domain Ovcnneit

rof, BbiNycKa _/ rdfs:domain
paspelueHue

ANaroHanb aKpaHa
FOpPU30HTa/lb

Puc. 3 ®parment rpada, onuchIBaOIIEro CBOMCTBA B paMKaX ONMUCAHUS

CMapTPOHOB

B pamkax npuBegeHHOT0 (hparMeHTa KJIaCCOB BbIJICICHBI OYEBUIHBIEC KJIACCHI:
«ToBapy, «CMaptdon». Takxke BbIIETEHBI HEKOTOPHIE OTIAECIbHBIE COCTABIISIONINE
cMmapTdoHa Kak Tojakiacchl kiacca «Yacte ToBapay: «Jlucruiei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJBKO CaMbI€ BAKHBIE YACTH,
KOTOpblEe OOJIbIlIE€ BCEro HWHTEPECYIOT MOKymHaTedeil W Haumbojee LEeHHbl Npu
o0paboTtke nHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3a71aBaThCsI
OTHOILICHUSIMU MEKTy KOHKPETHBIM CMAapT(POHOM M KOHKPETHBIMU 3HAUYCHUSMU (Ha
W300pKEHUM B KayeCTBE MpUMEpa TaKWX OTHOIICHUH MOXKHO BHUJETH: «TOJT
BBIMTYCKa», «KOJl Mpou3BOAUTENs»). CTOUT OTMETHTh, UTO HEKOTOPHIE Y3JIbI
(mampumep, «[2.9, 1.9]») 3amansl B aOCTpaKTHOM BHJI€ U MX KOHKPETHOE 3a/laHUE
Oyaer 3aBUCETb OT HCIIOJIb3YyeMOTO CHHTaKCHCa W/WIM  BO3MOXXHOCTEH
WHCTPYMEHTAJILHON CUCTEMBI.

B pamkax npuBezeHHOro (hparmMeHTa CBOMCTB HE caieiaHo pasjaenenue Ha Ob-
jectProperty m DataProperty Bo u30ekaHue H3MUIIHEH KOHKpeTu3anuu (mpu
peanu3auuy pasJeleHre JeNaeTcs OYeBHAHBIM 00pa3oM). B pamkax mpsiMbIX

HAaCJICOAHHUKOB «OWlIPI’OpGI’ty» BBIACJICHBI THUIIBI BO3MOXXHBIX OTHOLLICHUN: «4aCTh)



(I7st CBSI3W TOBapa C €ro 4acThi0), «IUCIOBOE/TEKCTOBOE/CBOOOTHOE/ PA3pPEIICHUE)
(TaHHBIE CBOMCTBA ONIPEACIISAIOT TPYIIITY CBONCTB, 00bEIMHEHHBIX 00IIIeH 007aCThIO
onpenenenus. Pa3aenenue Ha TEKCTOBOE U CBOOOJAHOE CHENAHO JJISl YIPOILECHUS
nanpHenmen oOpabotku. Ilog TEKCTOBBIMH TMOAPa3yMEBAIOTCS KOHKPETHBIC
3HAYEHHUA, KOTOPBIE TOTOM MOTYT OBITh MPE0Opa30BaHbl B MepeuncisieMbli Tum. B
paMKax CBOOOJIHBIX € OMHUCAHMSI MOTYT COJEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTePUCTUKY, 3aMMCAaHHYIO pa3HBIM 00pa3oM | T.1.), «unknowny (Tpymma
XapaKTEPUCTUK, T00aBIsIEMbIX aBTOMAaTUYECKH B Tpoliecce cOopa MHpOpMaluu,
JUIS. KOTOPBIX HEBO3MOXKHO OMPEACIUTh MPUHAJICKHOCTh K paHee OMMCAHHBIM
rpymnmiam).

Heo6xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 MpUBEIACHBI TOJIBKO
dbparmentsl rpada ana ynpouieHus. OctaBmuecs (PparMeHThl OMHCHIBAIOTCS
aHAJIOTUYHO U HE 00J1aat0T JOMOJIHUTEIEHBIMU OCOOCHHOCTSIMH.

T.x. onucanue TOJKHO MOIPa3yMeBaTh BO3MOKHOCTh cOopa nH(popmanuu
C HCIIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
3TOM OYJET MPOUCXOIUTH J00ABIEHNE HOBBIX CYIIIHOCTEM:

1. IMonyuuth ¢ neTanbHOM CTpaHUIIBI TOBapa CIHCOK XAapaKTEPUCTUK B BUJE
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOJMMBIX OTACNIbHBIX TMOJIeH (CChIIKA, KO TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectn mnouck mnoAkiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTEropuu paccMaTpuBaeMoro Torapa. Ecny He HalJIeH, TO CO31aTh;
3 CozpaTh 3K3eMIUIAp TMOJYYEHHOro B 1.2 Kjacca (JokanbHas 4acth IRI
dopmupyetcs kak «Kox mpomsBoautens» win kak «Komg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaKi0M XapaKTEPUCTUKA
4.1. IIpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTHKAa K OMUCAHMSI KAKOr0-TO W3
noJIKjaccoB kiacca «Hactes ToBapa». [logkmacesl kimacca «Hacte ToBapa», a
TaKXe€ OTHOIIICHUS, CBSI3AHHBIE C HUMH 33JIaHbl 3apaHee U HE U3MEHSIOTCS B

nporiecce coopa uHopMarmu. i KaKI0TO U3 TaKUX KJIACCOB 3aa0TCsI



CIIUCKH TIOJIeW W TpaBujia X npeobOpazoBanus. KoOHKpeTHBIC peann3aiuu

3TOM YacTu He OyAyT paccMaTpUBATHCA.

4.2. Ecnu OTHOCUTCS, TO TOJIYYUTh 3K3EMIUISp (@ MPU OTCYTCTBUM CO3/aTh)
COOTBETCTBYIOMIEH YacTu (popmupoBanus jJokanpHOU yactu IR miis Takux
yacTell Takke mpomucaHo B mpaBwiax u3 1. 4.1.). Jnsg momxydeHHOTO
HK3EMIUISIpA 337aTh OTHOLIEHHUE, CBA3BIBAIOLIEIO €r0 C paccMaTpuBaeMoun
XapaKTEPUCTUKOM.

4.3.Ecnu HEe OTHOCUTCSA, TO HAWTH OTHOIIIEHHUE MO0 UMEHHU XapaKTePUCTUKH (TIpU
OTCYTCTBHUHU CO3AaTh OTHOIICHHE C TAKUM MMEHEM Kak JIouepHee CBOHCTBO
JJIs. CBOMCTBa «unknowny» WM TUNM3UPOBAHHOTO CBOMCTBa). CBsi3aTh
DK3EMIUISIp TOBapa C paccMaTpUBACMbIM 3HAYECHUEM XapaKTEPUCTHKU
MOJTYYCHHBIM OTHOIIICHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxoia. B oTnuuuum ot

PESAIMOHHON MOJENH, B JIIOOOH MOMEHT JIETKO MOTYT ObITh JOOaBIIEHBI HOBBIC
OTHOIIICHUS, IPOU3BEICH NIEPEHOC MX B APYTYIO TPYIIY, IPOU3BEACHO 3aJaHIE UM
HOBBIX orpaHu4eHuil. Takxke paboTa ¢ onmucaHueM MpeIMETHONW 00JacTH B IIEJIOM
BEJIETCS B TEPMUHAX OOBEKTHOM UITK JIF000# MHTEpecyrolei Hac Mmoaenu. [Ipu aTom
W3MEHEHMS, KaK MpaBWIO, HE BEAyT K JOJITOMY OXHUAaHUS (T.K. 4alle BCEro
JIOCTAaTOYHO U3MEHEHUSI HECKOJIBKHUX TPOECK).

[TonyuuB oOuiee HepopMaibHOE ONTUCAHUE MOJIENTH, MOKHO MPUCTYTIATH K €€
dbopmanuzanuu U peanusanuu b3 ¢ HUCMOIB30BaHMEM KOHKPETHOTO CHHTAKCHCA
W/WIA  WHCTPYMEHTapus. OTH TpoIecchl OyayT HAenaThCsl MapaliebHO C
HCIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TIOCIIE  3allycka CHCTEMbl  HEOOXOAMMO  3a/1aTh
UJeHTU(PUKATOP OHTOJIOTHUHU Ha BKIajike «Active ontology» B mosie «Ontology IRI»
(puc. 36). JlanHblii uaeHTH(GUKATOP TAKKE ONpeAeseT u 0a30BbIi npedukc. J{ms
nzoopaxenHoit ourtosorun IRI Oyner «http://myontologies.com/goods», a
0a30BbIN npeduxc TUTS BCEX CO3/1aBa€MbIX CYIIHOCTEH

«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 ontolog |Entities | Individuals by class | DL Query |

Ontology header: EISEE J Ontology metrics: EN=E
(UM L lhitp-//myontologies.com/goods 6 Metrics

Ontology Version IRI

Annotations

Class axioms
|Ontology imports | Ontology Prefixes General class axioms

Direct Imports

Indirect Imports

No Ressoner set. Select a ressoner from the Reasoner menu v/ Show Inferences S

Puc. 4 Bxiagka «Active ontology» B cucreme Protégé (a — maHens B BKJIaJ0K €

aKTUBHOMU BKJIaIKOM «Active ontology»; 0 — MAEHTHU(PUKATOP OHTOJIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

© goods (http://myontologies.com/goods) ~ Search...

a
Active ontology Entities | Individuals by class DL Query

Individuals = @ owl:Thing — http://www.w3.0rg/2002/07/owl#Thing
Annotation properties  Datatypes |Annotations |Usage |

Data propgtties Annotations: owl: Thing

Classes Y| Object properties

. Annotations
Clas s hierarchy: ovl. Thing. ]

a2

s Asserted ~

Add subclass... Ctrl-E
EIEEE
Add subclasses...
Duplicat¢Adds 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 e TR
"7 show IRI in Web browser B

Convert to primitive class Ctrl-P

Convert to defined class Ctrl-D

Remove disjoint classes axioms for subclasses...

tMEHTOB:

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKJIanakon «Enititesy; 6 — maHeIb BJI0KEHHBIX BKJIQAOK BKIIaaku «Entitiesy ¢
akTuBHOM BKJIaakon «Classesy; B — cynepkiacc owl: Thing; r, 1 — kHOIIKH

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOOMMO CO3/aTh Hepapxuio KiaccoB. i 3Toro HE0OX0AUMO

BBIJICJIUTH KJIAcC, OJIKJIACCAMH KOTOPOTo OyIyT BEPXHUE KJIACCHI HAIlIEH nepapXuu



(B Hamem ciryuae owl:Thing, puc. 5B). [Tocne 3TOr0 BBI3BIBATH KOHTEKCTHOE MEHIO
(mpaBoii kHomkou Mbimu — [TKM) u BeiOpaTs myHKT «Add subclasses» (puc. 5r).
Kraccel Takxke MOTYT T00aBISITHCS IO OTHOMY (pHC. S).

[Tpu naxatun Ha KHOTIKY «Add subclasses...» mosiBisieTcs OKHO T00aBIECHUS
uepapxuu nojkiaccos (puc. 6). Kaxknas BBeZileHHAs CTPOKa B TAHHOM OKHE CO3/1aeT
OTJIEIBHBIN Kiacc (myTeM ao0aBiieHuss B OHTONOTHIO Tpoek «x rdfitype owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI coznaBaemoro kiacca, 3aiaBaeMblil kak «{IRI
OHTOJIOTHH } #{00paboTaHHOE MMs_KJacca}» (B paMkax oOpabOTKM MMEHHU Kiacca,
IIPOUCXOJIUT, HAIPUMEp, 3aMeHa npobena Ha «_»);y — IRI poaurensckoro kimacca,
KOTOpBIN 3amaercs kak owl: Thing st knaccoB, 3agaHHbIX 0e3 oTcryna u kak IRI
ONMKaMIlero BEpXHEro Kjiacca ¢ MEHBIIMM OTCTYIOM JJIi OCTalbHBIX (OTCTYIIbI
3agaercs Kak «Taby).

[Tocne HaxaTus Ha «Continue» NOSABIIAETCS OKHO, IpeIararoliee co3aarh s BCexX
CO3/1aBa€MbIX KJIACCOB OJHOTO YpOBHS OoTHOIIeHUs: «owl:disjointWithy. J{ms stoit
3aJ]a4M COTJIamaeMcsl.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue Cancel

Puc. 6 OkHO co3gaHus uepapxuu NOAKIACCOB B cucteMe Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpauyecKoro npeAcTaBieHUuss HEOOXOAUMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 31ech OyayT BUIHBI KJIacCHI,
IK3EMIUIIPBI M object property. PaccMoTpeHne TEKCTOBOIrO NpeaCTaBIICHUS
MO3BOJIUT HAM YBUJAETh KAKHE MMEHHO TPOWKH HMHCTPYMEHTaJIbHAs CUCTEMA
co3JaJia Ha JaHHBI MOMEHT U JIy4Yllle IIOHATh KaK OHa padoTaeT (B HEKOTOPBIX
Cllydasix MOBEJEHHUE CUCTEMBI MOKET ObITh HACTPOEHO, 3/1ECh pacCMaTpUBAETCA
MOBE/ICHUE MO0 YMOJIYaHHI0). [[1s1 3TOro HeoOX0aMMO COXPAaHUTH OHTOJIOTHIO
(File -> Save As). IIpu coxpaHeHUM Ha TaHHOM 3Tare HEOOXOAMMO BBHIOPATH

cuntakcuc «Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

. H = =
BTN Bl (B %A04[A[d [R6[Q @@ @ b
Paspelerune
" Tosap
e dacTL_toBapa g ]
) Tosap ]7[ ) Paspewenne l @ Yacrs_tosapa |
& Kamepa ] [ AkKymynsTop ] [ Mpoueccop ] [ » Cmaprdon ] [ Aucnnen

Puc. 7 Bxknagka «OntoGraf» B cucreme Protégé

OTKpBIB MOJYYUBIIMIACS (paiil MOKHO YBHJIETh NMPHUBEJCHHBIN nanee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue odiiero mpedukca BCEX CO3JAaBaeMbIX CYIIHOCTEW (Ianee

MOXXHO BMCCTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npedukcoB owl, rdf, xml, xsd, rdfs
# «.» SBISETCS CHMBOJIOM Pa3elIUTEIeM TPOEK

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

#«;» SBISIETCS CTIENUATIBHBIM Pa3AeIUTENIeM TPOEK U IMOCIE HEro UieT

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

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

#]Jlns moaknaccoB owl:Thing otHomienue rdfs:subClassOf moxker ObITH
OITYIIEHO IMpU TeHepanuu (haina

:Pazpemenue rdf:type owl:Class .

#Jlanee onMCHIBAIOTCS OOIME aKCHOMBI. B HarieM cirydae 3T0 HECKOJIbKO
YCJ'IOBI/Iﬁ Ha I'pyHIIbI KJIACCOB OJHOI'0 YPOBHA, YTO HUKAKHC CYIIHOCTH HE MOTI'YT
6I>ITI> OK3CMILIAPpaMH OJHOBPCMCHHO HCCKOJIBKUX KJIACCOB U3 I'PYIIIILI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkxkymymstop :Jucmeit :Kamepa :Ilpormeccop )] .

[TpeoOpazyem MociaeHIOI0 3aMMCh B BUJI TPOEK JIJIsl €€ TOHUMAHWS, yYUThIBAs
4TO: «[]» — MO3BOJISIET 3a/1aBaTh MyCThIC y3JIbl; «()» — MO3BOJISET 3a7aBaTh CIIUCKU
(mnsa 3amanust cnuckoB B RDF ecthb cnenuanbhbeiii knacce rdf:List u oTHoOmeHHs
rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_xowl:members _y.

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



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

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

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

DTO TaKkKe MOXKET OBITh 3amucaHo B hyHKIHoHaIBHO cTuiie: DisjointClasses(

:Axkymynsarop :ucrneit :Kamepa :IIporeccop )

[loHnMaHue CTaHIAPTOB M CHHTAaKCHUca oOOJierdaer JOalbHEeHIyr paboty ¢
OHTOJIOTHEH (B 0COOEHHOCTH PaboTy C 3alpOocaMu M PeIaKTUPOBAHUE OHTOJIOTHUH U3
nporpaMmmHoro kojaa). Kpome Ttoro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce onepanuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3TaHUS
MyCTBIX Y3JIOB, HO TIPH 3TOM CHUCTEMa B COCTOSIHUM WX IOHSATH B OOJIBIIMHCTBE
cinydaeB). Takke CTOUT OTMETUTh, YTO MHOTHE OIMCAHMS TaK WIIM MHAYE TIPUACTCS
MHACATh CAMOCTOSITEILHO B COOTBETCTBUU C OMpeiesieHHbIM cuHTakcucoM (defined

classes, CJIIOXKHBIC OI'PAHHMYCHHUA Ha IIOJIA M T.O. PCAIU3YIOTCA B CHCTCMC C

ucroas3oBanueM Manchester Syntax [7]).

Hanee nHeobxoaumo 3anath Object Properties. OHuU 3a/1al0TCs aHAJTIOTUYHO

uepapxuu KiaccoB Ha BKIaake «Object Propertiesy. (puc. 8)

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

File Edit View Reasoner Tools Refactor Window Help

< ® goods (http://myoniologies.com/goods

Active ontology Entities Individuals by class DL Query OntoGraf

v Search...

|Individuals = = owl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tor

|Annotation properties 'Datatypes ' Annotations Usage

Data properties !

Classes  Object propertiesa \
= ] Asserted ~

Add sub—propenies...,_
O Chara 2] 1= ® ] | Description: owl:topObjectProperty

Functional Equivalent To

Annotations

L7 SubProperty Of

Transitive

Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct s reasonar from the Reasoner menu ¥ Show Inferences

Puc. 8 Jlo6arnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—

EMEEE

i




KHOIIKAa J00aBJICHUS UEPAPXUH OTHOIICHHI)

Ha mannoM 3Tare HE0OX0IUMO 3a/1aTh CBOMCTBA «9acTh» U «pa3permieHuey. Jlamee
OTIMIIIEM ATH CBOMCTBA MOAPOOHEE, 2 UMEHHO 33JaJIMM 00JIaCTh OIpe/iesieHus U 00-
JIACTh 3HAYEHUSI.

Jlna cBOMCTBA «4acThy» 00nacTh onpenenenus «ToBapy, 0061acTh 3HAYCHHUS
«Yactp_ToBapa». Jlns Toro, 4toObl 3adaTh 3Ty HHQPOpPMAIKIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HaiiTu pa3aen «Domainsy B MOSIBUBIIEMCSI OTIUCAHUU

U 1100aBUTHh HOBYIO 3amuch (puc. 90), BBHIOpaB COOTBETCTBYIONIUN KJIACC

cymHoctel (puc. 9r).

File Edit View Reasoner Tools Refactor V - . :
- | Data restriction creator Class hierarchy |
< htip nyen 1es.com/goods | & = % P |
il M goods (o /imyentologies com/300%) | | Class expression editor 'Object restriction creator |
Active ontology Entities |Individuals by ** ** = Asserted -
Individuals | v ®owl:Thing
Annotation properties  Datatypes | f ?33931”31*“3
Data properties 1 =
2 = L4 D
Classes Object properties
- Asserted ~
v-mowl:topObjectProperty
g acTL Pl
‘= paspelleHue
OK Cancel

Transitive ™ owl:topObjectProperty

Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) +

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

Irreflexive

Puc. 9 3ananue undopmanuu o Object Property B cucteme Protégé (a — BeimeneHHOE
CBOMCTBO «4acTh», O — KHOMKaA J00aBJICHHS HOBOW OOJACTH OMNpeeeHUs, B —
KHOIIKa PEIaKTUPOBAHMS CYIICCTBYIOIICH 00JIacCTH OIpEACIICHHUs, T — aKTHUBHAs

BKJIJIKa HEPAPXHH KJIACCOB MPH 33JIaHUU 00JIACTH OTIPEICTICHHS CBOMCTRA)

[Ipu 5TOM BO3MOXKEH HE TOJHKO BHIOOpP M3 CYIIECTBYIOIIMX KJIACCOB, HO U



3ajaHue 4epe3 BbIpakeHus Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCS OJHUM W3 TPUMEPOB, TIE TPHUIETCS
ucnosib3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To amamorum co3marorcsi Data Properties. IlomHBIH CIHCOK CBOWCTB,
CO3/1aBaeMbIX B JaHHOH b3, mpuBeneH Huxe (Ipu CO3TaHUNA HEOOXOAMMO 3aMEHUTh
«;» Ha TMePEHOCHI CTPOK W OTCTYI)

TEKCTOBOE

KO/ TIPOM3BOJUTEIIS; I[BET 3asABJICHHBINA MPOW3BOIUTEIECM; CETh 2g;
cethb 3g; yactora lte; dopmar sim KapThl, TEXHOJOTHS HW3TOTOBJICHHS JKpaHa,
MaTepuaj KOpIyca; 3aluTa KOpIyca; 3alluTa »dKpaHa; CTENeHb 3alluThl;
OlepalliOHHasi CHUCTEMa; MPOU3BOJUTENb MpOIeccopa; MOJENb IPOLECCOpPa;
KOHUTYpamus mporieccopa; rpaduIecKuii YCKOPUTEb; TUI BCIBIIIKA OCHOBHOMN
KaMephbl

YHCIIOBOE

TOJl BBIMYCKA; YHCJIO SIM KapT; OWaroHajib JKpaHa; pas3pelieHue
TOPU30HTAJb; pa3pellieHue BEPTUKAIb; pa3pelleHue Kajap/ceK; IUIOTHOCTh
MUKCeJIeH; KOJMYECTBO I[BETOB AKpaHa MIIH; KOJIMYECTBO sI/Iep; YaCTOTa Mpoiieccopa
ITI; O0BEM OINepaTUBHONM TaMaATH T10; OO0OBEM BCTPOCHHOW MaMsTH T10;
MaKkCUMaJbHBIH 00BbEM KapThl MaMsITH TO; KOJMYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METAIIUKCEJEH OCHOBHOM KaMephl; amnepTypa OCHOBHOM KaMephbl;
KOJIMYECTBO MeETanmuKcenae (QpoHTATIbHOM KaMepbl; KOJIUYECTBO (PPOHTAIBbHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMs pabOThI B peKUME pa3roBopa; Bpems
paboTHI B peKMME OKUIAHUS; IIMPUHA; BEICOTA; TOJIIIMHA; BEC

JIOTHYECKOe

aBTO()OKYCHPOBKa OCHOBHOHM Kamephl, ONMTHYECKas CTaOWIM3aIus
OCHOBHOM KaMephbl; HaJW4he BCIBIILKA (POHTAIBHON KaMmephl, HalIUdue
OecTpOBOHOMN 3aPSIKH

CBOOOHOE

KOHUrypauusi Mpoueccopa; MaTYUKH; OCOOEHHOCTH OCHOBHOMU

KaMephbl; KOMILJIEKTAIUs1, OnOMeTprUUecKas 3aliuTa; 0COOCHHOCTH



JI5is HUX Takke HeoOXO0UMO 3a/1aTh 00JIaCTh ONPEeNICHUs U 00JIaCTh 3HAYCHHUS.

CTOUT OTMETHTB, UTO ISl BEPXHUX CBOWCTB B MEpapXUU Oy/eT 3a4aBaThCS TOIBKO
00JacTh 3HAYCHHUS, T.K. TAKHE OTHOIIICHHS KaK «YUCIOBOE» MOTYT CBS3BIBATH JIIO00M
«CcyOBeKT», HO TOJBKO ¢ yucioM. OKHO 3amaHue obyacTu 3HaueHus i data
properties OTJIMYAETCs OT aHAJIOTUYHOTO 1S object property (puc.10). s cBoicTB
«YUCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOoe» 00JacTh 3HAYCHUS
3aJaeTcsl ¢ HCcmoib3oBaHWeM Bkiagku «Built in  datatypes», Ha KoTOpoO#

BbIOMparoTcs Tumbl «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 Okno 3aganus o61actu 3HadeHus 1)1 data property B cucteme Protégé

J171s1 HEKOTOPBIX CBOMCTB HEOOXOIMMO 331aTh JOTMOJHUTENbHbIE OTPAHUYEHHUS.
Jlnis aToro ucnosib3yercs Bkiagka «Data range expression» u Manchester Syntax.

Pazbepem HekoTopwhie U3 CBOMCTB. Dopmarhl CUM KapT CTaHAAPTU3HPOBAHBI:

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



Bcerpoennsie (E-SIM). TTotoMmy MOXHO 3a1aTh AOMOJHUTEIBHOE OTPAHUYEHUE Ha

CBOMCTBO «popmar sim kapTe» (puc. 11).
dopmaT_sim_xapTbl x

‘Data range expressibn .
‘Built in datatypes |

{ll1F;l!’ ll2FFll, HSFF", II4FFI|’ IIE_SIM"}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETBHBIX OTPAHUYEHUN HA CBOMCTBO «(dopmaTt sim
KapThI
Paccmotpum, uto npu 3TOM co3iaercs B (aitie OHTOJIOTHH:
:popmar_sim_kaprts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, &mjig omumcaHusl 00JacTH 3HAYEHHUM CO3/1aeTCs IYCTOM Y3e,
KOTOPBIH SIBJISIETCS TUIIOM JIaHHBIX (3K3emIusipoM rdfs:Datatype) u ero sk3eMIuisipbl
MOTYT TIPUHUMATh 3HAYCHHS W3 3aJaHHOTO CIHUCKAa (3a CYET HCIOJb30BaHUS
orHomeHus: owl:oneOf). Ilpu ucnonb3oBanum orpanuueHuil Ha data property
nyctoil y3en rdfs:Datatype co3ngaercs Bcerna, qabHEHIITNE KOHCTPYKIIMKU 3aBUCSIT
OT BBEACHHOTO pa3padoTINKOM. PaccMOTprUM BO3MOKHBIE KOHCTPYKIIUH JIJIsi TOTO
OJIs TIOIpOOHEe:

1 {} — 3amaer crnucok 3HaYCHUI, B paMKaxX KOTOPBIX MOT'YT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HMCTOJIB30BATh 33/IaHME THUIA JAHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

2 JIroOoit Tun nanubix (xsd:integer, xsd:string u 1.1.)

3 JIro0oe ckasipHOE 3HAUCHHUE



4 [] — orpannvenue Ha 3HaYeHHE, KOTOPBIE YT MOCIIE TUTIA 3HaYeHHs1. Harmpu-
mep, xsd:interger[> 0] COOTBETCTBYET LENBIM CTPOTO MOJOKUTEIBHBIM YHCIIAM.
OrpaHuyeHusi MPONKUCHIBAIOTCS B HEOTPAHMYEHHOM KOJIMYECTBE YEpE3 3alsiTyIo,
Hanpumep: xsd:integer[> 0 , < 100]. OrpannueHusi, KOTOPbIE MOTYT MOHATOOUTHCS
B paboTax: BCe 3HAKU CpaBHEHU (>, <, >=, <=), IpOBepKa CTPOKH IO PETYISPHOMY
BeIpakeHnto  (xsd:string[pattern  “[0-9]{4}”]. HeobxomumMo OTMETUTH, YTO
pEryJIIpHOE BhIpaKEHUE B TAKOM BHUJE MPOBEPSET COOTBETCTBUE BCEHl CTPOKH, a HE
UIICT MOAOOHBIC BXOXKJICHHS. T.e. aHAIOTMYHO BbIpakeHUIo «[0-9]{4}$» B
OOBIYHOM CUTYaIIUHN).

5 Jloruueckue onepatopsl: or, and. Hanpumep, «xsd:integer or xsd:doubley.

PaccmoTpum  cBOMCTBO «roa Bblllyckay. OH JOJDKEH OBITh LIEJBIM
YEeThIPEX3HAYHBIM YHCJIOM He MeHbIUM 1973 wunu uensim He Oosee dYem
JIBY3HaUHBIM 4YHUCJIOM (B Clydae, €ClId YYUTHIBAEM BO3MOXXHOCTb BHECEHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM MpeoOpa3oBaHHME 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBOMCTBa
«uaucinoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amaaum
CBOMCTBY «Toji BbITyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpakeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uncmosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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

[IpuBeneHHoe BBIpaKEHHWE HECKOJIbKO cioxHee Manchester Syntax, HO



MO3BOJISAET MOJIYYUTh MIOHUMAaHHUE Kak paboTatoT BeipakeHus B TepmMuHax RDF u kak
OHH, COOTBETCTBEHHO, TOTOM 00pabaThIBalOTCA.

Cozpmatorcst 2 mycThix y3na ¢ oTHomeHusmu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopsie 00benunstoTcss B RDF crimcok (rdf:List uepes cokpa-
nieHHoe onucanue «()»). Jlanee co3gaeTcst HOBBIM MyCTOM y3€1 — TUIT JAHHBIX, OCHO-
BaHHBIM Ha Xsd:integer (owl:onDatatype), KoTOpble COEAMHSETCS OTHOIICHUEM
owl:withRestrictions ¢ co3gaHHbIM paHee crmuCKOM. [lOTHOCTBIO aHATOTHYHO
co3faeTcsl elle OJMUH THUI JAaHHBIX, OCHOBAHHBIM Ha integer, HO C APYTHUMH
orpannyeHusiMH. [locne 3Toro coznaercs emie OJAWH HOBBIM THM JAHHBIX, KOTOPHIE
onpenensercs kak oobeauuenue (owl:unionOf) co3gannbix panee. I umMeHHO OH
ABIIIETCS O00JAacThIO OmpeneneHus Haumero cpoictBa. llpu »ToM mo daxry,
CO3/IaHHBIE TUIIBI MHTEPECYIOT HAC TOJIBKO C TOUKH 3PEHUSI BO3MOKHBIX 3HAUCHUHN U
MOTYT pacCMaTpUBAThCs KAK MHOYKECTBA.

Ha ocranbHbie CBOMCTBA OrpaHUUYEHUS MOTYT OBITh HAJIOKEHBI aHATIOTUYHO.
Kak MuHUMYM HEOOXOAMMO 3alOIHHUTH OOJACTH OMPECICHUS U 3HAYCHUS IS
CBOMCTB, CBS3BIBAIOIIMX YAaCTH TOBapa W KOHKPETHBIE XapaKTECPUCTUKHU
(«MaTepuan KopIyca», «KOJIMYeCTBO sAaep» U T.A.). OcTalbHOE HA JaHHOM JTare
MOKHO OCTaBUTh KaK €CTh M MEPEXOJuTh K dk3eMruisipaM. OHU CO3Mar0TCS Ha
Biutazike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE SK3EMIUIAPBI CO3AAOTCS MO oxHOMy. Jlnst 3toro
HE0OX0MMO Ha)XaTh HAa KHOMKY J00aBieHus (puc. 120) u BBECTH JIOKAIbHOE UMS
(Ha OCHOBaHMM KOTOpPOro ¢ ucrnosb3zoBaHue IRl oHTOnOrMM Oyner creHepupoBaH
nosubii IRI), nonueiii IRl nnu uneHtudukaTtop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznaguM dK3eMIUISIp paccMarpuBaeMoro cMaptdona ¢ uaeHtuduraropom «SM-
G965FZPHSER». Ilocne TOro kak 53K3EMIUISIP CO3[aH, MNOSBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxonuMo 3a7aTh SK3EMILUIIPOM KaKOTO Kjlacca SBJISIETCS CO3/laHHas
CymHOCTh (moctpouth oTHomieHue rdfitype). s aToro HeoOXoaumo H00aBUTh
3amuch B paznen « Types» (puc 13a), rne, ucnonb3oBaB Bkianaky «Class Hierarchyy,

BBIOpaTh Ki1acc «CmapTdon».
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Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaaKa
Individuals, 0

— KHOIIKAa CO3JaHH1A HOBOI'O BKSGMHHﬂpa)
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No Reasoner set. Select a ressoner from the Reasoner menu |V Show Inferences  f)

Puc. 13 OxHo onucanus sxk3eMIuisipa B cucteme Protégé (a — 3aanre OTHOIICHUS
rdfitype, 6 — 3aaHre OTHOIIIEHUH C UCIIOJIB30BaHUE Object property, B — 3aJ1aHKe

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

Janee HEOOX0AMMO 3a/1aTh OTHOIICHUS JIJIsl paccMaTprBaeMoro cMaptdoHa.
[TepBbIM CO3/1aIUM OTHOIIEHUE «YACTh» C €ro auciuieeM. s 3Toro mno aHaioruu
CO31aiMM HOBBIM 3K3eMIUIAp Kiacca «Jlucruiein». I[locme yero g sk3emIuspa

cMaptdoHa 100aBUM HOBYIO 3amuch B pazjaen «Object property assertionsy (puc.



136). IIpu noGaBneHnn HEOOXOAMMO BBECTH UMS OTHOIIICHUS M UMSI DK3EMILISAPA, C

KOTOPBIM CTPOUTCA

oTHoIieHue (puc. 14).

SM-GOB5FZPHSER

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3amanus object property /uIst SK3eMIuIsIpa
[Tocne aToro 3aanuM OTHOIIIEHUE B paszeie data properties Ha IpUMeEpe «KOJT

npousBoautes» (puc. 15).

SM-G965FZPHSER X

Data Property SM-G965FZPHSER
T= | S || 0§ Asserted ~

—sumgnia_nupiny va

™ 3alMTa_3KpaHa

- KOo4_npounssogunrters

= KOH(UIYpaLMsi_NpoLecce

= MaTepuan_kopnyca

EMoOnenhk nNnolieccona Type . S

OK Cancel

Puc. 15 Okno 3amanus data property juist 9K3eMIuIsapa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRBO,
BBECTHU €r0 3HAUCHUE U BBIOpATh THUII.
JJ1s onpeeieHHbIX TUIIOB TaK)Ke aKTUBUPYETCS MOJIe BbIOOpa S3bIKA.
1o ananoruu coznaem sk3eMIuisip «Pazpelienne» u 3a1aeM JUCIUICIO pa3pelleHHeE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
yacTh :SM-G965FZPHSER-DISP ;
:ko_npousBoautens "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual , :/Iucrueii ;
‘paspemienue :SM-G965FZPHSER-DISP-RAS .



:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;
:pa3penieHue BepTukaib 1920 ;
:pazpenieHre ropu3oHTaib 1080 .

HoBas cuHTakchdeckass KOHCTPYKIIHS «,» O3HA4aeT, 4yTO IMOCje Hee Oyner
3aMKCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEeauKaT» OynyT B3STHI U3
npeasiayieid. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SIBJSETCS
HK3EMIUIIPOM M HE TyCThIM y3510M. OTHaKO, HA JAHHOM dTarle, Py yIaJIeHUH TOTO
OTHOIIEHUS, B cucteMe Protégé He Oyner BuaHa pasHuia. JlanbHeiliiee onucanue
JIOCTAaTOYHO OOJIBIIIOTO KOJIMYECTBA SK3EMIUIIPOB M X OTHOIIEHUH TIPOIIE CIeIaTh
HaIpsAMYIO B (aiijie OHTOJIOTHH C UCITOIH30BAHUEM JTF0OOTO TEKCTOBOTO PEAaKTOPA.
[Tpu 3TOM MOXHO OBLITIO ObI 3aMEHUTHh HEKOTOPBIE AK3EMIUISIPHI HA MYCThHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual ,
:Hducrneit ; :pa3pemenue [rdf:itype :Paspemenue ;
:pazpenieHne BepTukaib 1920 ; :pa3zpenieHne ropu3oHTAIIb
1080] .

Cucrema OyAeT MOHUMATh TaKOE OMKMCAHKE, OJJHAKO B HHTEep(deiice He OyaeT
YKa3bIBaThCS CaM IK3eMIUIIp Kiacca «PaspereHue» M, Kak CICACTBUE, HE Oynaer
BO3MOXKHOCTH PEJIaKTUPOBaHUS ero omnucaHus. [Ipu 3ToM BCe BO3MOKHOCTH
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH TPU  OTKPBITHH
OHTOJIOTUH B CUCTEME, J1asiee OyAeT MPUBEEH TEKCT SK3EMILISIPOB U MX OTHOIICHUIN

0€3 UCIO0JIb30BaHUS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
‘'qyacTh :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
‘'yacthb :SM-G965FZPHSER-CAM-BACK;
yactb :SM-G965FZPHSER-CAM-FRONT,;
yactb :SM-G965FZPHSER-BAT,;
koa_mnpousBoautens 'SM-G965FZPHSER";
:IBET_3asBJICHHBIA Npou3BoauTeneM "ynprpadpuomnet”;
:ceth_20 "GSM 1900", "GSM 1800", "GSM 900";
:cetp_3g "WCDMA 900", "WCDMA 2100";
:qacrora_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";



:opmar_sim_xaptsl "4FF";

:cTenenb 3amuThl "[P68";

:oneparmonHas_cucrema "Android 8.0 Oreo";

:TOJI_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON_MaMsTH 10 6;

:00beM_BCTpOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl mnamsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

:3al[MTa_KopIlyca "3aluTa OT MbUIK U Biaru";

:mupuHa 73.8;

:BbICOTA 158.1;

:TOJIIHMHA 8.5;

:Bec 189;

:TaTYMKU "TUPOCKOTI, TaTYMK XO0JJIa, aKCeTEPOMETp, OapoMeTp, KoMIIac,
JTATYUK TPUOIMKEHUS, TaTUNK OCBEIICHUS, JaTYUK CEPICIHOTO pUTMA';

:KOMILIEKTAIUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM aJiantep, CKpenkKa st u3BiedeHus ciota SIM-kapThi,
HayIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JUIa, CKaHep paay>KHOU 000JI0YKH
riasa, CKaHep OTIIEYaTKOB MAJIbIEB";

:ocooennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMmeparepeBoa4UK, cendumoxu, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJsitop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :Tucrueii ;
:paszpemienue :SM-G965FZPHSER-DISP-RAS;
'TEeXHOJIOTHS_M3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3ammTa_skpana "'Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;
'IUIOTHOCTh_ITHKCeIIeH 529;
'KOJIMYECTBO_IBETOB_d3KpaHa_MJyH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpenieHre BepTukaib 1920 ;
:pa3pemienne ropusoHTaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpoueccop ;
:IPOU3BOJIUTEND _Tpoueccopa "Samsung" ;
:mozenb_nponeccopa "Exynos 9810" ;
:koH(puryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-A55 1.9 I'T"
; 'KOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;
:rpadmyeckuiiyckopurens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIindividual , :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METANMUKCENIEN OCHOBHOW Kamepsl 12, 12 ;
:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;



:TUIl_BCIIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBepXOBICTPHIN JaTUUK U300paKeHus,

JIBOMHAs anepTypa 0ObeKTHUBA" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:Namedindividual ;

:pazpernieHre BepTukaiib 3840 ;

:pazpernieHue ropuzoHTaib 2160 ;

#oomublit IRI HeoOxoauM u3-3a crerr cumBosa /"

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

:pazpeuieHue BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

#oonusiid IRI HeoOXoauM H3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:paspemienne Beptukans 1920 ;

:pazpemnienne ropu3oHTab 1080 ;

#nonueiil IR HeoOxouM u3-3a crer| cumBosia /"

<http://myontologies.com/goods#pa3pernienne kaap/cex™> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

:KOJIMYECTBO (PpoHTANBHBIX Kamep 1 ; :paspemenue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanuumne BCTBIMIKH _(PPOHTATBLHONW KaMephbl

0.

:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:Namedindividual ,
:Pa3pemenue ;

:pa3pelieHrue BepTUKaib 2560 ;

:pa3pelieHre ropuszontaib 1440 ;

#nonueiil IR HeoOxoauMm u3-3a crer| cumBosia /"

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

#oonuelii IRI HeoOxoquM m3-3a crer; cumBoa "*"
<http://myontologies.com/goods#temMmkocTh akkymynsaropa MA*u> 3500 ;
:BpeMsi_paboThl_B_pexuMe pasroBopa 25 ;

:Hanmuue OecrpoBOMHON 3apsiaku 1 .

Tenepb OCHOBHBIC JaHHBIC BHECCHBI 1 MOKHO ITPOBCPUTHL OHTOJIOTHUIO HA HEIIPO



TUBOPEYUBOCTH. /|75t 3TOr0 HEe0OXO0AMMO BHIOPATh MeXaHu3M BhiBoga HermiT

Reasoner

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

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

File Edit View [[EEUSl Tools Refactor Window Help

B

< ® goods (h  Start reasoner Ctrl-R ~ Search...
Active ontology > ry x OntoGraf x|
o ouwvoayeues —————cnsex|
Ontology IRI m Configure Metrics
Ontology Version IRI - 6 Axiom 239
* HermiT 1.4.3.456 Logical axiom count 162
Annotations None Declaration axioms co... 76
Class count 8
Nhinat mranmarii Annind 2

Ontology imports  Ontology Prefixes General class axioms
! , | eral

Imported ontologies: ZIDEE

Direct Imports
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Puc. 16 3anyck mexaHnu3ma BbiBOjIa B cucTeme Protégé (a — myHKT MEHIO C
NEeUCTBUSIMU BBIBOJIA, O — BEIOpaHHBIN MexaHu3Mm HermiT, B — KkHOIKa

3arycKa BbIBOJIA).

WNHpukanuei Toro, 4To BBIBOJ| 3aMyIlEH B JaHHOM ciydae OyAeT TO, 4YTO
KHOTIKa «Start reasoner» CTaHET HEAKTUBHOH, a «Stop reasoner» Ha00OpPOT
aktTuBHOM. Ecnu B mporiecce BhIBOAAa ObUIM HAWJEHBI MPOTUBOPEUHS, TO CUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommbOKax ¢ ux oObsicHeHueM (puc. 17a) win BBIBENET
cooOmienne 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BbITIONHEHHH BCex

MIPUBEICHHBIX BbIIIE JEHCTBUI U PEKOMEH AN OMHUOOK ObITh HE JTOJIKHO.



1 E Inconsistent ontology explanation

Your ontology is |ncon§15tent which means th_at the OWL reasoner will no e Show regular justifications e Al 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:
|  Click the Explain button to try the Protege explanation facility Explanation 1 Display laconic explanation
= I you think you know what the problem is, click Cancel to fix the = - T >
onlology yourselr. Explanation for: owl:Thing SubClassOf awl:Naothing
@ Some reasoners come with command line tools that will provide 3HaueHunebanna Range: xsd:integer[>= 0 . <= 50] A
completz explanations for inconsistent ontologies. Bannt 3HaueHueBanna 100
Explanation 2 Display lsconic explansation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna NE0E]
v Functional Equivalent To

SubProperty Of
W= owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the gy is i i v Show A

Puc. 17 [Ipumep ommOKu pH 3arycKe MEXaHU3Ma pacCcykJIeHul (a — cooOleHne
0
npo0JieMax B OHTOJIOTUH C MPEJIOKEHUEM 00BSICHEHUS; O — OKHO OOBSICHEHUH; B
— WH

JTUKATOP OLIUOOK B JIOTaX CUCTEMBI)

Taxxke, eclii BHMMATEIbHO M3yYUTh IPHUBEACHHBIM BhIlIE (DparMeHT c
AK3EMIUISIPAMH OHTOJIOTHH, TO MBI HAMEPEHHO HE 3a/1aJTi TUI [T TAKUX CYIITHOCTEH
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecam mpu 3TOM uuTaTeNb
BBIMOJIHSJI BCE PEKOMEHAAIMM U 3alojHWI 00JacTh ONpeAeNeHUs Ui TaKhX
OTHOIICHUN KaK «pa3pelieHrue TOPU30HTANb», TO MOKHO YBUIETh, YTO THI ObLI
BbIBeZleH aBToMatnuecku (puc. 18). BeiBenennnie (Inferred) monsarust ormedarorcs
B cucrteMe Protége xenThIM LIBETOM.

Jlnst ynoOcTBa ganbHeiien 00paboTKH T0NOJIHUM OHTOJIOTHIO HOBBIM object
property: «sBISIE€TCSI 4acTbhlO». ITO CBOMCTBO SIBISETCS OOPATHBIM K «4acTbhy, YTO
HE00X0AMMO OTMETUTH B €ro onucanuu (puc. 19a). IIponuceiBath €ro K CO31aHHBIM
CYIIHOCTSIM HET HEOOXOJIUMOCTH, T.K. OHO OyJieT BhIBeZIeHO (puc. 190).

B mnpomecce 3Toif paboThl OBUIO CO3MaHA TIEpPBas BEPCHS OHTOJIOTHH,



JIEKJIapaTUBHO OMMCHIBAIOLIEH MpeaIMeTHYI0 o0jacTb «ToBap cmaptdon». B
clenyromux paboTax B OHTOJNIOTHIO OYAyT 100aBIEHBI HOBBIE aKCHOMBI, BHIPAXKEHUS
Y TIpaBUJIA JIJIS1 BBIBOJIA OTHOIIEHUI U IMTPOBEPKHU HEMPOTUBOPEUNBOCTH b3, a Takxke
HAIMCaHbl 3ampochkl i BbIOOpa uHGOpMAlMU M3 HEE MO OIpeAeTICHHBIM

KPUTEPUSIM.
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Puc. 19 JlemoHcTpalus BbIBO/Ia B COOTBETCTBUHM C onucaHueM inverseOf

3axanus



1 JIOMOJIHUTE CO3/1aHHy0 0a3y 3HaHUNH MUHUMYM 10 sK3eMIuIsipaMu JpyTrux
cMapT(OHOB
2 1o ananorum, TONOMHUT Oa3y 3HAHUM JUId KATETOPUN «HOYTOYK» U «XOJI0-

JUIJIIBHUK

Co3nanue defined classes B cucreme PROTEGE

B at10i1 paboTe OyayT co3maHbl Kiacchl, oTHOIIEeHUs «rdfitype» ¢ KoTopbiMu
He OyayT yKa3bIBaThCSi B SIBHOM BHUJE, a OyIyT CTPOMUTHCS aBTOMAaTUYECKU B
npouecce BbIBoja. Takue kiaccel B cucteme Protégé naszwiBatorcs «Defined
Classes» («oObrunbie» Kiacchl HaszbiBaloTCs «Primitive Classesy). Jlyist mpumepa
OyayT peanus3oBaHbl cieayrouue kiaccel: «HoBbiil cMaptdon», «Kamepodony,
«Urposoit cmaprdon», «Cmaprdon aiga puibmoB», «CMapTPOH 11 TOXOI0BY.
OTO0 MO3BOJIUT 00Pa30BaTh B OHTOJIOTUU TPYMIbI SK3EMIUIIPOB B COOTBETCTBUH C
3apaHee 3aJaHHbIMU KPUTEPUSMHU, KOTOpblE€ OYIyT AOCTYIHBI Ui AajlbHEHIIEeH
00paboTKH.

[TepBoHayabHO CPOPMUPYEM KPUTEPUH, 11O KOTOPBHIM IK3EMILISPBI OYIAYyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogeiit cmaptdon. Beinymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHBIE Kamepbl. MUHUMYM 12 Meranukcenei.
Ectes ontuueckas crabummzamus. Cwhemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. [Iporeccop Snapdragon unu Exynos. Muaumywm 6 siaep.
Yactota pabotel mpoieccopa MuHuMyM 2.91T1. O0beM omnepaTUBHON HaMSTH
MUHUMYM 610. ['padmueckuii yckoputenb Mali unn Adreno.
4 Cmaprdon ansa ¢punsmoB. Mrposoit cMaptdon. CooTHoleHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
3) Cmaptdon ms noxoaos. Emkocts akkymyssitopa oT 6000 MA*4. CteneHb
3amuThl Bbiie 4yem [P68. 3ammra skpana «Gorilla Glassy. 3ammra kopiyca

«YKpEIUIEHHBIN Kopryc». Marepual Kopiryca BKJIOYAeT METaJLI.



Jlanee oTiiaquM 3ampoChl, B COOTBETCTBUU C KOTOPBIM OyAyT (popMHUpOBaTHCS
IK3EMIUIIpbl  0003HAUEHHBIX KiaccoB. Takme 3ampocsl  Qopmupyercs ¢
ucnonp3oBanueM Manchester Syntax u HaspiBaioTcsi B cucteme Protégé «DL

Query». JIJ1s1 OTIIAIKK TaKUX 3alIPOCOB BBIJICNICHA OTAeIbHas BKIaaka (puc. 20).
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Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOMN
Biutasikoit «DLQuery»; 6 — maHenb BbIOOpA TUTIA 3aMpallIiBAEMbIX CYITHOCTEH; B —
T10JI€ BBOJIA 3aMpoca; I — KHOIKA BBIMOJIHEHUS 3aIllpoca; 1 — pe3yJIbTaThl 3a1IpOca; €
— KHOTKA JOOABJICHUS 3a1IPOCa B OHTOJIOTHUIO)

Jlst ocBoenust mHTEpdeiica BeiOepeM Bce IK3eMIUIphI kKiacca «CMapTdony.
Hnst aToro HeoOxoauMo B moJie BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BEIOpATh OXKUIAEMBIM THI pe3yibTaTa — 3K3eMIunsipbl (puc. 200),
3anmycTuTh 3anpoc (puc. 20r). [Tociie 3Toro MoxHO YBUAETH pe3ysbTathl (puc. 201).

Ilepen  HamuWcaHueMm  3ampocOB  HEOOXOAUMO  OMNPEACNIUTHCS €
BO3MOXKHBIMH JIJII WCIIOJIb30BAHUSI KOHCTPYKIUSMU (OOBsSCHEHHS OyayT

MPUBOAUTCS MPUMEHUTEIBHO K TUITY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISAP):



1. JlokanbHoe uMms Kiacca. [1o3BossieT BBIOpaTh SK3EeMILIAPHI JaHHOTO Kiacca. Kak
SIBHO 3aJlaHHbIE, TaK U BbIBeAeHHbIE. Hampumep: «CmapTdony.

2. <JIOKaJIbHOE€ MMs_CBOMCTBa> some <BbIpakeHue>. [lo3Bosisier BbIOpaTh Bce
DK3EMIULAPHI, UIsI KOTOPBIX 33JaHO KAK MHUHUMYM OJHO OTHOIICHHE <JIOKAJIb-
HOE MMs_CBOWCTBa> C CYIIHOCTBIO, MOAXOASAMIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHMUSI MOTYT BBICTYyNaTh: BioKeHHbIH «DL Query»; moboe BapuaHt
OTpaHUYEHHUM, PACCMOTPEHHBIM paHee MpH 3adaHud oOjactu 3HaueHUs data
property. Hanmpumep: «roa_Bbimycka some xsd:integer»

3. <mokanbHOE MMsI_CBOMCTBa> only <BbIpakeHue>. Bce sk3eMIUISIpbI, A KO-
TOPBIX OTCYTCTBYIOT 3a/IaHHBIE OTHOIUEHHSI WM OHU BCE YIOBIETBOPSIOT BBI-
paxenuto. Hammpumep: «rox_Beimycka only xsd:integer[ >= 18].

4. <yjokanbHOE MMSs CBOMCTBa> exactly <kommdecTtBo>. Bce sk3eMIuisipbl, st
KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOLIeHHMW. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokanbHOE MMsI_cBocTBa> exactly <kommyecTBO> <BbIpakeHHe™>. Bce 3k-
3EMIUIAPBL, Ul KOTOPBIX 3aJaHO YKa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOLICHMWM,
YIOBJIETBOPSIOIIMX BhIpaKeHHIO. [Ipr 3TOM MOXKET OBITh CKOIBKO YTOJHO TAKHX K€
OTHOILIEHWM, HE YJIOBJIETBOPAIOLIMX BbIpakeHHI0. Hampumep: «roxa_Bslllycka
exactly 1 xsd:integer[ >= 18]»

6. <mokajapbHOE WMMS CBOMCTBa> min/max <KOJWYECTBO> [<BBIpaKCHHE™]|. AHa-
JoruyHo exactly, HO TOKHO ObITH HE MeHee/He OoJiee, 4eM yKa3aHHOE KOJIMYECTBO
YKa3aHHBIX OTHOIIECHUM.

7. <nokanbHOE€ MMA_cBoMcTBa> value <murepan>. Bce 3K3eMIUIsIpbl, KOTOpHIE
CBSI3aHbI YKa3aHHBIM OTHOIIEHUEM C YKA3aHHBIM CKaJIIPHBIM 3HAYECHUEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAHHBIX JK3EMIUIIPOB B paMKax BbIpakeHusil u BelpakeHus2. Hampumep:
«lucren or IIpoueccop»

9. not <BelpaxkeHne>. MOXXHO paccMaTpUBaTh KaK OMNEpalus JOMOJHEHUS Hal
MHOKECTBOM SK3EMIUISIPOB, BRIOPAHHBIX B paMKax BheIpakeHus. Hampumep: «not

Cmaptdon»



OnpenenvBIINCh C MHOXECTBOM BO3MOXHBIX KOHCTPYKUMH, COCTaBUM
3arpoc it nepBoro kiacca «HoBblil cmapTdon». ¥V 3K3eMIUIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOUIEHUH «rOJ BBITYCKa», CBA3BIBAIOIIUX UX C YHUCIOM
MeHblIe 18 (a1 ynpoleHus B IEpBOM BapUaHTE 3alpoca pacCMOTPHUM IOl Kak
IBy3Ha4yHoe 4ncio). Ho, mpu 3ToM 10IKHO OBITh XOTh OJHO TAKOE€ OTHOILIECHUE
(ecmu TakMX OTHOIIEHWH HET, TO HEAOCTATOYHO WH(GOPMAIUU IJSl MPUHSATHUS
pemienus). Takxke 3K3eMIULIp A0JKeH ObITh THIA «CMapT@on». COOTBETCTBEHHO,
HEOOXOMMBIA HaM 3ampocC JOKEH OMUCHIBATHCS KaK MepeceueHue 3 MHOXKECTB:
«Cmaptdon and (rox_Bemmycka min 1) and (rog_Beimycka only xsd:integer[>=
18])».

Bemonnue atoT 3ampoc Ha Bkinaake «DL Query», MOXHO yBUAETH, YTO
pe3yibTaTOB HE HalICHO. BBIBOI OCHOBBIBAETCS HA TEOPUU JECKPUIITUBHBIX JIOTHK.
OpnHako, 1715 TOHUMaHUS BBIBOJA U JAJbHEHIINX IEHCTBUM, pACCMOTPUM MIPUUHHBI
IyCTOr0 pe3yibTaTa B YIPOIIEHHOM BapUaHTE.

B oHTOIOrMM OTHOCUTEIBHO TO/1a BBIMYCKA €CTh KAK MUHUMYM YTBEPKICHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :ron_Beimycka 18». lns Toro, 4ToOsbI
AK3EMIUISIP ObLT BEIOpAH B pe3yJibTaTax 3ampoca, He0OX0AMMO, YTOOBI OH OTHOCHJICS
K KOKJIOMY M3 TPEX MHOXECTB. YUHUTHIBas NMPUBEICHHBIC YTBEPKIACHUS, MOKHO
caenaTh BeIBOJ, uTo «:SM-G965FZPHSER» oTHOcuTCs K Kitaccy «CmapTdon» u
«ron_Belmycka min 1». Ho, Henb3st caenaTe HUKAakue BBIBOJBI OTHOCUTENIBHO
«roa_sbimycka only xsd:integer[>= 18]». ¥V Hac uHdopmamus o0 TOM, YTO
cymectByeT Takoe X(«:SMGY965FZPHSER :roa_Belllycka X»), KOTOpOE
YAOBJIETBOPSIET OrPAHUYECHUSIM (X >= 18), HO U3 ATOrO HEJNb3s ClIeNaTh BBIBO, YTO
JUIsL TI00OTO X ATO OrpaHUWYEeHHE Bcerja BhIMoJHAETcS. [Ipu 3ToM B pe3ynbTaThl
3arpoca «not (Cmaptdon and (rox_Beimycka min 1) and (rox Beimycka only
xsd:integer[>= 18]))» paccMarpuBaeMblii IK3EMIULSIp Takke He BoumeT. T.e. mis
«rop_BeInmycka only xsd:integer[>= 18]» npUMeHUTETHHO K JAHHOTO YK3EMILISAPY HE
ObUT cIeNaH BBIBOJ HU O JIO)KHOCTHU, HU O MCTUHHOCTH BBICKa3biBaHUsA. B »TOM

(npennonoxeHnue 00 OTKPHITOCTH MUPA) COCTOUT €LIE OJHA CYIIECTBEHHAs pa3HULA



¢ 0a3aMu TaHHBIX.

OnHMM ©W3 BapHAHTOB PEIICHUS CIIOXKHBIICHCS MPOOJIEMBI SBIISETCS
BHECCHHE B OHTOJIOTHIO HOBBIX CBEJACHHM. Tak, eciu ObI I pacCMaTPUBAEMOTO
9K3EMILISApPA BBITOJHSJIOCH OTpaHUYCHHE <«:TOJ_BhIMycka exactly 1» (s
paccMaTpUBaeMOr0 SK3EMIUIApa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS IOIXOJAIICTO II0J KPHUTCPUHU
OTHOIIICHHUS YK€ MOKHO OBIJIO OBI C/CNIATh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKUE¢ OTHOIICHUS. DTH CBEJICHHUS MOTYT OBITh J0OaBIICHBI B paszjene «Types»

IK3EMILIAPa ¢ UCToJIb3oBaHneM Bkiaaku «Class expression editor» (puc. 21).
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Puc. 21 HUcnonszoBanue Bkiaaaku «Class expression editor» st moOaBlIeHHS

I/IH(l)OpMaI_[I/II/I 0 9K3CMILIAPC

[Tocne oTnaaku 3ampoca HEOOXOAUMO JOOABUTH KJIACC. ITO MOKHO CAENaTh
¢ ucnoyib3oBaHueM KHOMkH «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20¢)
WJIU cO3/1aB Kjacc U 3anoyHuB noJie «Equivalent To» B ero onucanuu (puc. 22).

PaccMoTpuM, Kak JaHHBIN KJIACC OMUCHIBAETCS B TEKCTE OHTOJIOTHU.

‘Hoswiii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon



[ rdf:type owl:Restriction ;

owl:onProperty :roa_Beimycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 181)]][
rdf:type owl:Restriction ; owl:onProperty :roa_Bbimnycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf:type

owl:Class ]
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Puc. 22 Tlpumep 3anonuenns nous «Equivalent To» B onucanuu kiacca

Kak BugHo, wucnosnb3yercsa oTHomieHue «owl:equivalentTo», koTopoe
MO3BOJIIET CJIeNaTh BBIBOJ, YTO €CIU SK3EMIUIIPhl OTHOCSTCS K «OOBEKTY»
ATOTO OTHOIIEHUS, TO OTHOCATCSA M K «CYOBEKTy». A B KauecTBe «0OBEKTay
BBICTYIIAET ITyCTOM y3€Jl, ABJIAIOIINNCSA epecedeHreM 3 Ipyrux KiaccoB, Kak U
IUTAHUPOBAJIOCH U3HAUYAIBHO.

JloToTHUM HaMMCAaHHBIN 3ampoc IS paObOThI C TOAO0M, 331aHHBIM B ITOJIHOM
dhopmare:

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

Taxxe coctaBuMm 3anpoc ais kiaacca «Kamepodon»:

Cmaprdon

and



(gactb some ( Kamepa and (komruecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (koJiMuecTBO Meranukcesneid OCHOBHOM Kamepbl some xsd:integer|[ >= 12 ])
and
(pazpemenue some (Pa3pemenue and

((pa3pemieHue ropu3oHTaNIb some xsd:integer[ >=

3840 ]) or (pa3pelnieHrue BepTUKAIbL SOME

xsd:integer[ >= 3840 ])) and

(paspemenne kanp/cek some xsd:integer[ >= 60 ])

)
)

3apanus
1 CocTaBuTh 3ampocsl A ocraBmuxcsa rpynm: «CMapTgoH ayis GUuiIbMOBY,
«UrpoBoit cmaptdon», «Cmaptdon 1 moxonoB». Cozmars defined class ms
KQKJIOH.
2 CdopmupoBaTs MUHUMYM S Tpynn (Ha OCHOBaHWH UMEH MOAOOPOK Ha pecyp-
ce UCTOYHUKE) /it kaTeropuit «HoytOyku» u «XonoaunbHUKM». J{s Kakaon u3

rpynn chopMHpPOBATH KPUTEPUH BRIOOPA SK3eMILUTApOB U co3aath defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymelr pabore ObLIO MPOM3BENEHO OTHECEHHE HK3EMIUISIPOB K
rpynnaM 1o omnpeneiaeHHbIM Kputepusm. st storo ucnosb3oBasiuch defined
classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHJIBHO PaCIIMPSIOT
BO3MOXXHOCTH pacCykKJIeHHil B pamkax oHtosoruil. Opgnako, DL Query
NPUMEHSIETCS UMEHHO B PaMKax pacCyXICHHM M UMEET psi HEeIOCTAaTKOB, €CIH
UCITIOJIB30BATh €r0 TOJIBKO IS MOJIYYEHMS JOCTyHa K SIBHO 3aJaHHBIM WJIM YXKe
BBIBEJICHHBIM CYUTHOCTSIM OHTOJIOTHH: MEIJIEHHOE BBIMOJHEHUE (T.K. UCTIOIb3YETCS

JIOTUYECKUU BBIBO)I); H€O6XOI[I/IMOCTB YUUTBIBATh TIOBCACHHEC IIPW BBIBOJIC



(Hampumep, a00aBieHUsS B OHTOJNOTHIO «exactly» B mpomuioit paboTel); HEBO3-
MO>KHOCTb ONHMCAHUSl HEKOTOPBIX YCIOBHUW (HampuMmep, BHIOOP OTHOILICHHM, a He
HK3EMIUIIPOB; BHIOOD psifa XapakTepucTuk cMapTdoHa). [losTomy aig Takux 3aaad
ucnomaszyercs apyroit s3eik — SPARQL [8]. JlaHHBIN SI3bIK TTO3BOJIIET BEIOMPATh U
J00aBJISATh CYHIHOCTH B OHTOJIOTHIO, (popMupoBaTh HOBBIM rpad RDF. B mannom
pabote OyayT pacCMOTPEHBI TOJIBKO BO3MOXKHOCTH BBIOOpA. SI3bIK CHHTAKCUYECKU
cxok ¢ SQL (M He TOJIbKO CHHTaKCHMYECKU. B 4acTHOCTH, OH TakK€ OCHOBaH Ha
MPEANOJI0KEHUHN O 3aKPBITOCTH MUPa, B oTiinuue oT DL Query), mpuMeHseMbIM 15
aHAJIOIMYHBIX 337a4 B 0a3ax naHHbIX. [ToaTomy (M moTomy uto SQL noskeH ObITH
y>K€ 3HAaKOM 00y4aeMbIM) ¢ HUM OYyT MPOBOJAUTHCS aHAJIOTHH.

st pa6otrel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHPOBATH
BKIIaaKy « Window -> Tabs -> SPARQL Query» (puc. 23). Heo0xo1uMo MOHHMATB,
yro SPARQL u mexanusm paccyxaeHuii B Protégé paboTatoT He3aBUCUMO M HE
BJIMSIIOT HA PE3yJIbTaThl paObOThI APYT Apyra. DTO 03HAYAET, YTO HET BO3MOXKHOCTHU
BbIOpaTh 3K3eMIULipbl  Kiacca «HoBelii  cMmapTdoH», KOTOpBIE —SABISIFOTCA
BbIBEICHHBIMU. [ Ip1 3TOM 3TO BO3MOKHO B paMKax, Hanpumep, oudaroreku Apache
Jena nnd a3w1ka Java.

[TepBoHauanbHO BEIOEPEM TIEpBbIE 2 cMapThOHA U XapaKTEPUCTUKU UX KaMep
(KOJIM4eCcTBO KaMepa; METaluKCesH; arnepTypa) U pacCMOTPUM Ha IPUMEPE 3TOTO

3a1poca OCHOBHBIC CHHTAKCHUYCCKNC KOHCTPYKIIUH.



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

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> a
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://iwww.w3.0rg/2001/XMLSchema#>
SELECT ?subject ?predicate ?object
WHERE { ?subject ?predicate ?object}|

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0COBEHHOCTM_OCHOBHOI_Kamephbl rdftype owl:DatatypeProperty

cBobogHoe rdftype
©19daB98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

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

Execute B

To use the reasoner click Reasoner > Start ressoner v Show Inferences )

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

0 — pe3ynbTaThl 3a1IPOCa; B — KHOIIKA BBITIOJHEHMS 3a1IpOCa)

#CHavana MpUBOAUTCS OJIOK CTaHIAPTHHIX MPEe(YUKCOB I TOTO, YTOOBI HE
3aMMChIBaTh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca
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#>
#Taxxke HeoOXonUMO J00aBUTH MpeduKC IJs CO3aHHOW OHTOJIOTHHU (ee
uneHTudukaTop o6epercs ¢ Bkiianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#llocne npedpukcos uaer koucTpykiuss SELECT {nepemennblie}, KoTopas
OTHCHIBACT 4TO OyAET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca
#Bce mepeMeHHbIe HAUMHAIOTCA C «?» U MIEPEUHUCTISIOTCS Yepe3 mpooe
SELECT ?cmaptdon ?kamepa_4ucio 7kamepa MII 7kaMmepa_arn

#Jlanee uner kouctpykiuss WHERE { {Tpotiku} }. Tpoiiku 3anmucpiBaroTcs



aHaJIOTUYHO cuHTakcucy Turtle, 4To MO3BOJSET TaK)Ke UCIIONB30BATh PA3IEIUTEIH
UMy 5Ny U
WHERE {

#BMecTO  OTHENIBHBIX CYIIHOCTEd MOTYT CTaBUTCA IE€PEMEHHbIE,
HaunmHaouwmecss ¢ «?». Ha HUX MOryT HaKIaAbIBaThCS YCJIOBUSA, OHU MOTYT
BBIOMpAThCs B paMkax crrcka nosiei B « SELECT».

?cMapTdoH :yacTh 7Kamepa .

7xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX Kamep ?7Kamepa_Yucio ;
:KOJIMYECTBO METAINMUKCENIEN OCHOBHOW KaMephl 7KaMepa_MI ;
:ariepTypa_OCHOBHOM Kamephbl 7Kamepa_ar }
#Jlanee naet koHcTpykuuss ORDER BY, mo3Bosrsaronas 3a1ate COpPTUPOBKY
pe3yJIbTaToOB
ORDER BY DESC(?xamepa_an)
#lanee wuper koHcTpykiua LIMIT, OFFSET mno3Bosstomas 3anathb
KOJIMYECTBO MPOITYCKAEMBIX 3allMCell U KOJIMYECTBO BHIOMPAEMBIX
LIMIT 2 OFFSET 0
Kak BumgHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B Tom umcrne
noctynmHbel KoHCTpYKImH GROUP BY, HAVING), ognako comepxumMoe O0JI0KOB
pasznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem noapoOHee ee BiIOXKEHHbIE
KOHCTPYKLHUH, KOTOpbIE OyAYyT UCIOIb30BaTHCS B paMKax pabOThI:
1. Tpoiika «cyOBeKT npeaukaT 00beKT». Ha MecTe Kaxaoro U3 3J1€MEHTOB TPOUKHU
MOKET CTOSITh KOHKpeTHbIN IRI mnn nurepan nnu nepemennas. [lo3BosisieT BbIOpaTh
BCE TPOMKH OHTOJIOTMH, MOAXOIAIIME TOJA 3aJaHHYIO (3aaHHas TpoOMKa
UCIIOJIB3YyeTCsl Kak Macka). [Ipu BeiOOpe: Ha MecTe IepEMEHHBIX B 3aJIaHHOU TPOMKE
MOJKET CTOATh JII00as CYIIHOCTb B BBIOMpAaeMOIl TpoOMKe; JUTEpasbl TOJIKHBI
COBIIAJATh [0 3HAYEHHUIO, TUITY, A3bIKY; IR] Ha cOOTBETCTBYIOIMX MECTaxX JOJKHBI
COBIIAJIATh.
2. Paznenurenu «.» MEXIy TPOMKaMHA MOXHO MHTEPIIPETUPOBATH KaK JE€KAPTOBOIO

IMPOU3BCACHHUC, HO C Y4YC€TOM PaABCHCTBA COOTBCTCTBYIOIUX JMICPEMCHHBIX.



Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpaTh BCE
TPOWKHU, B KOTOPBHIX MPHUCYTCTBYET OTHOIIEHUE «KOJ MPOU3BOAMTENs». Ecimu B
OHTOJIOTUH 2 cMapThOHA U TOJIKO Y OJHOTO U3 HUX €CTh 3TO OTHOIIEHHUE, TO OyAeT
BbIOpaHa 1 Tpoiika.

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOUIIEHHE «4acThy». Eciin B OHTOJIOTMU 2 cMapTPOHA U Y KaXKAOTO U3
HUX 10 5 yacTtei, To Oyaet BeiOpaHo 10 Tpoek.

Ecnu  ympoleHHO paccMOTpeTh MOpSI0OK BbiOOpa B paMmkax «?cMapTdhoH
:KOJI_TIPOM3BOAUTENS 7KOJ . 7cMapT(OH :9acTh 79acTh», TO OyIeT CHauaja BEIOpaHa
1 3anucek mo nepBoit Tpoiike, 10 3anucelt mo Bropoii. Jlanee Oyner chopmupoBaHO
10 3anuceii kak Bce BapuaHThl COBMEIIEHUN NaHHbIX 3anuceit. [locne yero OymyT
yIaJleHbl 5 3amucel, Tae B paMKaX OJTHOMMEHHBIX MEPEMEHHBIX «CMapT(OoH» He
COBMAIAIOT 3HAYCHUSI.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCA ITYCTHIE Y3JIbI, ONMHUCHIBAEMbIE
aHajoruyHo cuHtakcucy Turtle ¢ ucnonb3zoBanuem «| |».

4. OPTIONAL { {Bnoxxennas udactb where} }. Ilo3BoyiseT 3ajaTh BIIOKCHHBIN
3aMmpoc, KOTOPBHIM OyAeT WCHOJBb30BaH TOJBKO TMPU HAJUYHH PE3yJbTaTOB.
Hampumep, «?cmaptdoH :kKoa_ mpou3BOAUTENs ?KOJ . 7CMapT@OH :HacTh 74acTh»
BBIOEpeT 10 3amuceid, eciau B OHTOJIOTHH OyaeT 2 cMapTdhoHa U 5 4acTel y KaxI0ro.
Ho, ecnu Oyzaer 2 cmaprdona u 0 yacTell y KaXXJoro, T0O HUKaKMX Pe3yJIbTaTOB
BbIOpaHo He OynerT. [Ipu aToM «?cmaptdon :koa_npousBogutesns ?koq OPTIONAL
{ 7cmapTdoH :yacTh ?4acTh }» BeIOEpeT Takke 10 3amuceld B mepBOM ciiydae, HO 2
3anucu Bo BTopoM (dacth B pamkax OPTIONAL y4yuTheIBaThCs HE OYyIET).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAaHHBIX 3amucel
TOJIBKO Te€, KOTOpbIe TOAXOMAT TMojJ ycioBue. Hampumep, «?cmaptdoH
:;ron_Beimycka ?roa FILTER(?rom > 18)» mo3Bossier BbIOpaTh TOJBKO Te pe-
3yJIbTaThl, TJI€ TOJI BBITTyCKa Mo3Hee 18 (CTOUT yauThIBaTh, YTO €CIU Yy cMapThoHa
2 TaKWX OTHOIIEHUS U Y OJTHOTO 3HAaYeHHue OoJibiiie 18, a y Ipyroro MeHsIIle, TO caM
cMapTQOH BCE paBHO Oy/ET BHIOpaH, T.K. OJIHA U3 3aIUCEN C HUM OyAET MOJIX0IUTh

nox ycnous). T.k. FILTER He sBuserca Tpoukoil, TO TmoOcClie HEro HeT



HEOOXOJMMOCTH HCIIOJIb30BATh pa3feiuTedn. TakuxX KOHCTPYKIHMH B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnmoBuit FILTER MoryT ucnosib30BaThCs
oneparuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJb30BaThC BCTPOCHHBIE
dbyHKIIMM, HapuMep, regex, isLiteral (crcok Bcex (YHKIMIA 3/1eCh TPUBOAUTHCS
He Oy/IeT ¥ MOKET ObITh HalJICH B IOKYMEHTAIINH ).

6. FILTER EXISTS { { Bnoxennas gacts where} }, FILTER NOT EXISTS { {
BJIOKeHHas yacTh where} }. Cneuunansasie Buabl FILTER, koTopsie ocTaBisioT

3aMKCH, JIJIs1 KOTOPBIX BJIOKEHHBIN 3aMPOC BEPHYJI/HE BEPHYJ PE3yJIbTATHI.

3Has OCHOBHBIE KOHCTPYKLHMH, COCTaBHM CIEAYIOIIHMA 3ampoc: BbIOOD
uHdopmaruu (MIeHTUPUKATOP, KO MPOU3BOIUTENS, KOH(UTYpaLHsl POIECCOpa,
€MKOCTh aKKyMyJIATOpa, KOJMYECTBO MEramuKceled OCHOBHOM KaMephl,
JMaroHaib dKpaHa) o Bcex cmaptdonax He crtapee 2018 rona ¢ «Super AMOLED»
DKPAHOM.
HeobxoauMo yunuThIBaTh, 4YTO 4YaCTh HHPOPMALIUA MOKET OTCYTCTBOBATh, HO
IIPU 3TOM PE3YJIBTAT BCE PABHO JIOJDKEH OBITH MPEJCTABICH, 3HAYUT HEOOXOIUMO
MCIIOJB30BaTh MHOXkeCTBO KOHCTpykumid OPTIONAL. VcmoBus Ha rox um sKpaH
SBJITIOTCSL 00513aTELHBIMU U CYIIHOCTH, HE WMEIOIIME 3TOW WHpOpmaiuu, He
JOJDKHBI BBIOUPATHCS. Y CJIOBUE HA DKPaH HAKJIAJABIBACTCS YEPe3 MEXaHU3M TPOEK.
VYcnoBue Ha roj A0HKHO YUYUTHIBATh, YTO MOTJIO OBITh NMEpen3IaHue cMapTPoHa U
HECKOJIbKO TaKUX OTHOIIECHUH. 3HAYUT HEOOXOIUMO UM paboTaTh C MUHUMAJIBHBIM
rosoM niu ucnonbs3oBaTh KOHCTpyKIuo FILTER NOT EXISTS.
SELECT ?cmaptdon ?kon ?7koHpUTypaius ?AuaroHalib 7€MKOCTh ?MIl
WHERE {
#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil
UACHTUDUKATOP NODKEH ObITh "CMapTOoH" MM ero moaKIacce
?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .
#yCJIOBHE, YTO CBS3b 'TOJ BBIMYCKA" TOJHKHA CYIIECTBOBATh. Peain3oBano
BJIO’KEHHBIM yCIIOBUEM, YTOOBI B CIIy4ae HECKOJIBKUX T'OI0B HE BHIOPATIOCH

HECKOJIBLKO 3aImmcei



FILTER EXISTS {?cmaptdon :roa_Bslrycka 7o}

#ycnoBue Ha "HOBU3HY' roja BhIITyCKa

FILTER NOT EXISTS {?cmaptdon :roa_ssinycka ?roa2 FILTER(?roa2
<18 (?roa2 > 1000 && ?roa2 < 2018))}

#cuutaem, 4yTo JUCIUIel oauH. [ HeCKOJIbKUX BblOepeTcs nHpopmaius
TOJIBKO O TIOJIXOISAIINUX

?cmapTdoH :yacTh ?auctuieit . ?aucruieit rdfitype :Jlucreii .

#ycJ0BUE HA TEXHOJIOTHIO U3TOTOBJICHUS SKpaHa

?IUCIIIEH :TE€XHOJOTUSI M3TOTOBIICHUS JKpaHa
?Texnonorusi FILTER(regex(?Texnomnorus, "super amoled",
")

#nonoyHUTENbHAsA BbIOMpaemMas nHGopManus (Mpy HAJTHYWHN )

OPTIONAL {?cmaptdon :koa_npousBoautens 7Koj}

OPTIONAL {?cmaptdon :gacts ?miporr . ?mpor rdf:type :IIpormeccop .
mpotr :KoH(pUrypanus_npoieccopa ?KoHpurypanus }

OPTIONAL {?nucrnne#t :quaroHaigb 3KpaHa ?1uaroHasb

OPTIONAL {?cmaptdoHn :yactb ?akkyMm . ?akkyM rdf:itype :AKKymyssiTop .
?akky™m <http://myontologies.com/goods#eMKocTh akKymymnsitopa MA*q>
?emkocth } OPTIONAL {?cmaptdon :uacte ?kamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYECTBO MeEranuKcesiel OCHOBHOWM KaMmephl ?mm | }

3aganus
CdopmupoBaTh 3apoChI:

1 BBIOOp BceX cMapTHOHOB U MHGOPMAITNH O HUX (aHAJTIOTUYHON OMUCHIBAEMOMA
B paboTe) ¢ akKyMyJaTopoM He MeHee 500 MA*y

2 BBIOOp BCEX BapHaHTOB OJIOKOB KaMmep CMapTPOHOB ¢ WX HHPOpMAIHEH
(amepTypa, KOIMIECTBO KaMmep, MPOU3BOIUTEIh, METAITUKCENH, Pa3pPEIICHUE BUIECO-
ChEMKH)

3 BBIOOp BCEX BApHMAHTOB MOJYJIEH 3KPAaHOB ¢ UX WH(MOpMAIMEl (IraroHalb,

paspenieHue, mIOTHOCTh MUKCENIEH, TEXHOJIOT S U3TOTOBJICHUS HKPaHa)



4 BbI0OD mepBbIX 10 HOYTOYKOB € UX XapaKTepUCTUKaMH: KOHPUTYpaLus Mpo-
1ieccopa, TaKTOBas 4acTOTa, AMAroHalb 3KpaHa, pa3pelleHHe 3KpaHa, pasMmep
OIEPAaTUBHOW MaMATH, pa3Mep HocuTens WHGOpMAIMH, THI HOCHTENs HH)Op-

Manuu, CIiIMCOK pa3beMOB

Hanucanue npaBui ¢ ncnosb3oBanueM sisbika SWRL

B pamkax mocnemnelr paboTbl HE0OX0aUMO c(HOpPMHpPOBATH B OHTOJOTHH
npaBuia, KOTOpPbIE TMO3BOJIST, YUWUTHIBasE OCOOEHHOCTH MpPEAMETHOM 00JacTH,
dbopMHpoBaTh BBIBEJEHHBIE OTHOIIECHUs. JlJisi mpuMepa paccCMOTPHUM TPABUIIO,
KOoTopoe OyJeT oTMeudaTb CBEAEHUS 00 akKKymyJsaTope cMmapTdoHa Kak
COMHHUTEJIbHBIE, €CIIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTb akkymyJisitopa / 250».

SWRL [9, 10] mo3BosisieT COCTaBIATh MpaBuUIia, SIBJSIOIIMECS UMILIMKAITUCH
MEXKy MPEANOChUIKON U cienctBueM. Ilocne 3amycka MexaHu3ma pacCykIACHUN
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpPaBUIAMHU.
[IpeanocbuiKaMu U CICCTBUSIMHE SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM YHCJIE CO3JIaHHBIX B paMKax OHTOJOTHI). PaccmMoTpum CcHHTaKkcuC Ha
npuMepax:

1 Cwmaptdon(?x). O3nauaer ?x rdf:type :Cmaptdos (?x aHanorudex
nepeMeHHbIM B si3bike SPARQL)

2 4actb(?X, 7p) — 03Ha4aeT ?X :4acTh ?p. TakuM 00pa3oM MOKHO 3aIlUCaTh
IpeauKaT Ha OCHOBaHUH J11000T0 co3MaHHoro data mim object property.

3 Cwmaptdon(?x) * gactb(?x, ?p). oneparms «and» 3aUCBIBACTCS KaK «”».

4 Cwmaptdon(?x) * gactb(?x, ?p) -> sBuserca_dacTtbio(?p, 7x). Onepanus um-
TJTMKAIIUU 3aUChIBACTCS KaK «->«. J[aHHOEe MpaBUIIO OMPEICIISIET aKCUOMY O
TOM, UTO €CJIA 7X SBJSETCS CMAapTPOHOM U COACPKUT YacTh 7P, TO TAKKE
MO>KHO CKa3aTh, 4TO ?p SBisieTcs YacThio ?X. [lomoOHOe mpaBmiio
TEHEPUPYETCsl aBTOMAaTUUECKH B COOTBETCTBUU C ToJieM «inverseO,

KOTOPOE MBI YKa3bIBAIH B MPOILIBIX padOTax.



N3 BCTPOEHHBIX MPEIUKATOB [9] OoynyT HEOOXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x Menblie uiu paBHO ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensbine ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJbiiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6ousbie ?y); swrlb:divide(?x, ?y, ?z) (B 7x
pe3yabTar onepauuu ?y/?z).

JIst OTNIamK¥M yCIOBHBIX YacTeW MpaBUJI MOMKET HCIIOJIB30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT UCHOJb30BAThCA TOJIBKO MPEIUKAT
sgwrl:select(?x, ?y, ?z, ). OH mNO3BOJsAET OTOOPA3UTHh IIOJH30BATEIIO BCE
MIEPEUYNCIICHHBIE CYIITHOCTH, JISl KOTOPHIX aKTHBHUPOBAINUCH MPEANOCHUTKU. Takum
o0pa3oM MOHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
MIPUMEHSIETCS JUTSI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3agaHHbIM B pabOTe KPUTEPUSIM:
«Axkymynsatop(?a)  ~  eMKOCTb_akkymyistop MA 4y(?a, ?v) ~  Bpe-
Ms_paboThl B _pexume pasroopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMeHHO Takue 3amucH O
aKKyMyJIsITOpax OyayT OTMEUYaTbCSd COMHHUTEIBHBIMHA. UTOOBI MPOBEPHTH
KOPPEKTHOCTh YCJOBUH JaHHOTO TMpaBWia CJEAyeT pPAcCMOTPETh JUISl KaKHX
aKKyMYJISITOPOB ATO TIpaBujio Oyner cpabarbiBaTh (BbIOpaTh UACHTHU(HUKATOP
aKKyMYJISITOpA, 3asIBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpEeMsI paboThl).

Hns noctyma k SQWRL HeoOXxonumo akTuBHpoBaTh BKIAAKy « Window ->
Tabs > SQWRL Taby (puc. 24). Jlanee HeoOXxoauMo co3aath npaBuwio (puc. 240) u
BBeCTU ero Tteno (puc. 25B). Jlamee HEOOXOAMMO BBIJEIUTH MPABUIO U HAXaTh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU NpaBuiia (puc. 25r1).



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) ~ Search...
DL Query x| OntoGraf x| SWRLTab x| SQWRLTab x| SPARGL Query
Active ontology : x | Entities x | Individuals by class
Name Query Comment
S1 AKKYMYNIATOD(?a) * eMKOCTb akkyMynAaTop MA uy(?a. ?v) * Bpema paboTbl ...
S3 AKKVMVISTOD(2a) * eMKOCTE aKKVMVASTOD MA a = ]

6
New Edit Clone Delete

SQWRL Queries |OWL 2RL | s3]

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 Bxnagka SQWRL B cucteme Protégé (a — criucok co3gaHHBIX paBuil; O —
KHOTIKU CO3/IaHUSI HOBOT'O MPaBUjia U PEIaKTUPOBAHUS BBIICIICHHOTO; B — KHOIIKA
3aImycKa BRIOpaHHOTO MpaBHJIIa)

Y6eauBIINCh B KOPPEKTHOCTU YCIOBHOM YacTH MPaBHIIa, MOXKHO NIEPEHECTH
ero B cricok SWRL npasun (Window -> Tabs -> SWRL Tab) u uzMeHurs ero
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/aTh HOBOE. Y CJOBHAs 4acTh MpPaBUJIA OCTAETCS
npexHen, a 3akiaroueHueM OyaerT sBiaAThCs  «CoMHHTENbHO(?a)»  (Takxke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File Name _
|S3 - rch...
Comment
oLad| e
Active| Status x
|ok
1 KKyMYnATop(?a) * eMKOCTb_aKkyMmynatop_MA_ud(?a, ?v) * Bpema_paboTbl_B_pexume_pa3srosopa(?a, ?t) #
swrib-divide(2tr, v, 250) * swrib:greater | han(t, tr) -> sqwrl:select(?a, 2tr, V) | —
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 Bxknaaka SQWRL B cucreme Protégé (a — okHO pejakTHpoBaHUs IPaBUIIa;
0 — UM IpaBUJIa; B — TEJO MpaBuia; T — PE3yabTaThl BBIIIOJIHEHUS MTpaBUIIa; 1T —
KHOIIKa Mepe3anycka npaBuiia)

Teneps HEOOXOAMMO 3aIMYCTUTh TTPABUIIO, TIPEIBAPUTEIHHO 3arPy3UB TOHITHS

13 OHTOJOTUH (pHUC. 260, puc. 26B).

a Name Rule Comment
v S1 AKKymynaTop(?a) * eMKocTb akkymynatop MA 4y(?a. ?v) * Bpema pabo...
S3 AkkymynaTop(?a) » eMKoCTb akkymynaTop MA 4y(?a. 7v) * Bpema pabo...
New

a 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 Bkinaaka SWRL B cucreme Protégé (a — akTuBHOCTB IpaBuiia; 6 — KHOTIKa
3arpy3Ku MOHSATUI/aKCHOM M3 OHTOJIOTUH M CIIHCKAa MPaBUIT; B — 3allyCK BHIBOJIA HA

OCHOBC ITpaBWJI; I' — BHECCCHUC BBIBCICHHLIX TIOHSATHUH B OHTOJIOTHUIO, A — CIITMCOK



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

[Tocne 3TOro MOXKHO 03HAKOMUTHCS C BHIBEICHHBIMU akcuoOMaMu (puc. 26.1).
B ciyyae Hactpoek no ymonuanuto ux oyaet 6omisine 100. DTo cBsizaHO € TEM, YTO
BBITIOJIHSETCSI MHOXKECTBO CTaHAAPTHBIX MPaBWII (Hanpumep, GopmMupoBaHre HOBBIX
OTHONIEHUH B COOTBETCTBUHU ¢ onucaHueM «inverseOf»). Jlyig Hatero mpumepa 1o
HeoOs13aTenpHO. [loaTomy MoxHO Ha BKIaake «OWL 2 RL -> OWL2RL Control»
BBIKJIIOUMTh BCEe TaONUIBI CTaHAAPTHHIX mpaBuil. [lociae 3TOro B BBIBEIECHHBIX
aKCHMOMax OCTAHYTCS TOJIbKO AaKCHOMBI, TIOJYYEHHBIE C HCIOJIb30BAHHEM

CO3JJaHHOI'O ITpaBuJIa.

3aganus
1 CdopmupoBaTh MUHUMYM 5 MPaBUJI, BBISBIISIONINE COMHUTEIBHBIC ONTMCAHUS
Pa3JIMYHBIX XapaAKTEPUCTHUK.
2 ChopmupoBaTh mTpaBUIIO, KOTOPOE B 3aBUCUMOCTH OT €MKOCTHU

aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JIyaroHanu oynet GopMHpOBaTh MPUMEPHOE BpEMsI aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, oku1aHue.

IIpakTnyeckue padoTsi 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocs! (koMneTeHINH, HABBIKHU) AJ151 OCBOCHUA:
7. 3y4uTh pUMepbl MOCTPOECHUS SKCIIEPTHBIX CUCTEM.
8. Hayuuthcs co3naBath U peaktupoBath 0a3y 3Hanuit JC.

9. Hayunthcst pean30BbIBaTh U TECTUPOBATh 0a3y 3HAHMIA.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCTEMa,
CIIOCOOHAsI YaCTHYHO 3aMEHUTH CICIIMAIMCTA-3KCIIePTa B pa3peIieHUH MPoOIeMHOM

cutyanur. CoBpeMeHnnble OC Hayanmu pa3pabaThiBaThCsl HUCCIEAOBATEIISIMU



MCKYCCTBEHHOTr0 MHTeIUIekTa B 1970-x rogax, a B 1980-x momy4usin KoMmMep4YecKoe
noAkperieHue. [IpeamecTBeHHMKaMu 3KCIEPTHBIX CUCTEM ObUIM MPEJI0KEHBI B
1832 rony C. H. KopcakoBbIM, CO3JaBIINM MEXaHUYECKUE YCTPOMCTBA, TaK
Ha3bIBAEMbIC «MHTEJUICKTYAJIbHbIE MAIIIMHBD», TO3BOJISIBIINE HAXOAUTh PEILICHHUS 110
3aJIaHHBIM YCJIOBHSIM, HAIIPUMED, OTIPEALIISTh HanboJliee MoIXo s 1ue JIeKapcTBa Mo
HaO0JII0JaeMbIM Y TIAI[UEHTa CUMIITOMaM 3a00JIEBaHMUS.

B undopmaruke sKcmepTHbIE CHUCTEMBI PAcCMATPUBAIOTCA COBMECTHO C
0azamu 3HaHuil (0aza 3Hanmit (b3; anrn. knowledge base) B uHdopmatuke u
VCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIJIEKTa — 3TO 0c000ro pojaa 0aza JaHHBIX,
pa3paOoTaHHasi il ONEpUpOBaHUsI 3HaHUsMHU. ba3za 3HaHUN COAEPKUT
CTPYKTYPUPOBAHHYIO MH(GOPMAIIHIO, TOKPHIBAIOITYI0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL UCTIOJBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTarOT COBMECTHO C
CUCTEMaMU TIOMCKa WHGOpPMAIMU, HMMEIOT KJIACCU(UKAIIMOHHYIO CTPYKTYpPY
(xknaccudukarnus (kaccuduuupoBanue) (0T Jat. classis — paszpsia u nart. facere —
JienaTh) — OCOOBIN Cllydail MpUMEHEHHsI JIOTUYECKOW OTepaluu JejleHus: o0bemMa
MOHATHS, IPEACTABIAIONINI COO0N HEKOTOPYIO COBOKYMHOCTD JI€JICHUH (JesieHne
HEKOTOPOTO KJIacca Ha BUJIbI, ICJICHHUE 3TUX BUOB U T.1.) U JOpMaT MpeCTaBICHUS
3HaHWN (MpeACTaBICHUE 3HAHWNA — BOIMPOC, BO3HUKAIOMINN B MHGOPMATHKE — C
noAOOpPOM TPEACTABICHUSI KOHKPETHBIX M OOOOMIEHHBIX 3HAHWUM, CBEACHUU U
dakToB /ISl HakoIieHUs U 00padoTku mHbopmaruu B DBM. ['naBHas 3amaya B
ucKkyccTBeHHOM HHTeuiekTe (M) — HayuuThest XpaHUTh 3HAHUSI TAKUM 00pa3oM,
yTOOBI MPOTpaMMbl MOTJM OCMBICIIEHHO 00pabaThiBaTh UX U JOCTUTHYTH TEM
o100 YeJI0BEYECKOT0 MHTEIIJICKTA).

[TonHoneHnHbie 0a3bl 3HAHUU cojepkaT B ce0e HE TOJIBKO (PaKTHUECKYIO
uHopMaIMi0, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIINE AaBTOMATHYECCKUE
YMO3aKJIIOUCHUSI O BHOBb BBOJUMBIX (DakTax M, Kak CIEICTBHE, OCMBICICHHYIO
obpabotky wuHbpopmanuu. OO6macTh HayKk 00 MCKYCCTBEHHOM HHTEIUICKTE,
u3ydaromiass 0a3pl 3HaHUH W METOABl PabOTBI CO 3HAHUSMHU, HA3bIBAETCS

WH)KEHEepUEH 3HaHUI ) KaK MOJEJIH IMOBEACHUS DKCIIEPTOB B ONPEEICHHON 001acTh



3HAaHUM C UCMOJIb30BAHUEM MPOIEAYP JTOTHUECKOTO BHIBOIA U MPUHATHS PEIICHUH,
a 0a3pl 3HAHWA — KaK COBOKYITHOCTH (JaKTOB M TMPABHUJI JIOTHUECKOTO BHIBOJA B
BBIOpAHHON TIpeIMETHON 00JIaCTH AESITENbHOCTU. B MHCTPYMEHTANIBHYIO CUCTEMY
BXOJST MOMUMO OIKUCAHHOW BBIIIE IKCIEPTHOW OOO0JIOUKH MpOorpaMMa-peiakTop
0a3 3HaHMWI W pOrpaMma JIOTHUYECKOTO BBIBO/IA.

Amanwl pazpadomKu IKCNEPMHBIX CUCEM:

1. Uoenmughurxayus.

Ornpenenenre y4aCTHUKOB M X POJIEN B IPOLECCE CO3JAHUS U SKCILUTyaTalun
JKCIIEPTHOU CUCTEMBI.

B nponiecce co3aanus 3KCEPTHON CUCTEMBI MOTYT Y4aCTBOBATh CIIEIYIOIINE
CIEUUAIIMCTBI: UHKEHEPHI 110 3HAHUSM, SKCHEPTHI, TPOTPAMMHUCTBI, PYKOBOJIUTEIb
MPOEKTA, 3aKa34MKW (KOHEUYHBIE MoJib3oBaTenu). [lpu peanusanuu cpaBHUTEIBHO
MPOCTHIX IKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOXKET U HE ObITh. Ponb MHKEHEpa
M0 3HAHUAM - BBIY)KHBaHUE NPO(PECCHOHATBHBIX 3HAHUM M3 HKCIEPTOB U
MPOCKTUPOBAaHWE 0a3bl 3HAHUM OSKCIEPTHONM CHUCTEMBI U €€ apXUTEKTYpBHI.
[Iporpammuct HeoOXoauM MNpuU pa3zpabOTKe CHEUUATU3UPOBAHHOTO JJIsi JTaHHOU
HKCIEPTHOM CHUCTEMBl MPOTPAMMHOTO OOECIEUEHHUs, KOrja MOAXOASIIEro
CTaHJapTHOTO (HampuMmep, OOOJIOYKU HJisi CO3/IaHUS IKCIEPTHOW CHUCTEMBI) HE
CYIIIECTBYET MJIU €r0 BO3MOKHOCTEH HE JJOCTATOYHO U TPEOYIOTCS IOMOJIHUTETBHBIC
MOZYJIH.

B nmpomecce »skcrulyatanii MOTYT MNPUHMMAaTh Y4YacTHE€ KOHEUYHbIE
MOJI30BaTEIIH, SKCIIEPTHI, aIMUHUCTPATOP.

Ha stoM sTamne pa3padoTyuk T0KEH OTBETUTD Ha CIEAYIOUINE BOMPOCHI:

- Kakoii kiacc 3a1au JoJKHA pelliaTh dKCNepTHas cuctema’?

- Kak a1 337141 MOTYT OBITH OXapaKTEPU30BAHBI WJIA ONIPEACIICHBI?

- Kakue M0XHO BBIIEIUTH NO13a0a4H?

- Kakue ucxo/iHble JaHHBIE JOJIKHBI UCIIOIb30BATHCS JJISl PEIICHUS ?

- Kakue noHaTus U B3aUMOCBSI3U MEKIy HUMU MCTOJIB3YIOTCS TIPU PEIICHUN
3a7a4u SKCIIepTaMu?

- Kakoli Bu uMeeT penieHne, 1 Kakue KOHUETIUHA UCTIOIb3YIOTCSI B HEM?



- Kakue acrnekThl OmbITa SKCHepTa CYIECTBEHHBI JJIsl PEIICHHs 3a/1auu?

- KakoBa mpupoja 1 00beM 3HaHUM, HEOOXOAUMBIX JIJIS PEIICHUS 3a1a9n?

- Kakue npensiTcTBusl BCTPEYArOTCS MPU PELIEHUU 3a1a4?

- Kak 3Ti noMexu MOTyT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom atamne pa3paboTyuk J0JKEH OTBETUTH Ha CIIETYIOIINE BOTPOCHI:

- Kakue Turmel JaHHBIX HY»KHO UCIIOIb30BaTh?

- UTO U3 JaHHBIX 33/1aHO, & YTO JIOJKHO OBITh BHIBEJICHO?

- ImeroT 51 noj3aiau HauMEHOBAHUS ?

- ImeroT 5n cTpaTteruv HAaMMEHOBAHUS ?

- Hmerorcda nu  sCHbIE YaCTUYHBIE THUIOTE3bl, KOTOPBIE IIMPOKO
UCIIOB3YIOTCS ?

3. ®opmanuzarusi.

4. Peanuzaiusi IpOTOTUITHOW BEPCUMU.

5. TectupoBanue.

6. [IepennpoekTupoBaHUE MPOTOTUITHON BEPCUMU.

Ha3nauenue, 603modicHocmu u HNpUHYUnR padomevl 0aieco6CKOll
cmpamezuu OUeHKU 6bl60006

baiiecoBckasi cTparerusi OIIEHKA BBIBOJOB - OJHA M3 CTPATErU,
MPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJOB (HAmpuMep, 3aKIHOUYEHUN
MPOYKIIMOHHBIX TIPABMII) B AKCIEPTHBIX cucTeMax. OCHOBHas ujesi 6aileCoBCKOM
CTpaTEeruy 3aKJII0YAETCS B OLICHKE BEPOSITHOCTH HEKOTOPOTO BBIBOJA C YUYETOM
(hakTOB, TOATBEPHKAAOUINX WJIU ONMPOBEPTAIOIINX ITOT BBIBOJI.

BepostHOCTE  OCyliecTBiieHMs HEKOW runore3sl H 1npu  Hanuuuum
ONPEAECICHHBIX TMOATBEPKIAOIIUX CBUIACTEIBCTB E BBIUHUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUMOTE3bI 0€3 MOATBEPKIAIOIINX CBUICTEILCTB U
BEPOSITHOCTEW OCYILECTBICHUSI CBUAETEIBCTB P YCIOBUSAX, YTO THIIOTE3a BEPHA

WJIM HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM I0OJIb30BATENs HA TAaHHBIN BOIIPOC:

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

17001

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

IIpumep npumenenus batiecosckoii cmpame2uu OYeHKU 86160008

B skcnepTHBIX cucTeMax JijIsl COCTaBIIEHUS TPOTHO30B MOTOBI BEPOSTHOCTH
JOXKIS Ha CIEIYIOIIMA JIeHb OMpEeNeNsieTcs C Y4eTOM TpexX (akTopoB: BeTep,

BJIYKHOCTb, 00JIAYHOCTH (B JieHb HaOmtoaeHust ). 3a 173 nHst (M3 HUX 53 10K 1JIUBBIX)

HaKOIIICHBI CTATUCTUYCCKHUC JaHHBIC, IIPUBCACHHLIC B Ta6J'II/II_[e.

Konnyectso
KonnuecTso cnyyaes
g C/lyyaes norogpbl
MNoroga B AeHb [OMO/IMBOM
6e3 ocagkos
HabnoaeHUA noroApil .
. Ha cneayroumi
Ha CneayroLLmMii AeHb
AEHb
Cna0lriit 19 52
Berep Y MepeHHbIi 27 44
CunpHbII 7 24
Bricokas 35 18
Bnasxknocts | Cpennsis 12 42
Huskaga 6 60
Scuo 5 83
Oo6naunocts | OOmaunO 8 27
[Tacmypro 40 10

[IpuBeneHHble B TabauIEe NaHHBIE O3HAUYAIOT, HANPUMEP, CIEAYHOLIee: 3a
nepuoA HabmoaeHut (173 nus) cnadwiii BeTep Habmonancs 71 nenwsb (71=19+52). B
19 ciaydasx Ha CleQyIOIMN JIeHb MOroAa ObUIa JOXKIJIUBOM, B 52 cimyyasx - 0e3
OCAJIKOB.

B Hekoropblii neHb HaOomaeTcs cienyiolas Morojaa: CUJIbHBIA BeETep,
BBICOKasl BIAXKHOCTh, 00J1auH0. TpeldyeTcs HallTh BEpOATHOCTbD JOXKAJIMBOMN MOTOIbI

HA CJIEAYIOIIUN IEHbD.



B naHHOM city4yae B Ka4yeCTBE FMIIOTE3 pACCMATPUBAIOTCS COCTOSIHUS ITOTO/IbI
Ha ciexyromuii nenb: H1 - moxnawp, H2 - moroma 6e3 ocamkoB. CBUAETEIHCTBOM
3/1eCh SIBIIAETCA COYETaHHE TpeX (haKTOPOB, XapaKTEPU3YIOUIUX IMOTOJYy B JCHBb
HAOJIO/ICHUS: BETEp, BIAKHOCTh M OOJIAYHOCTH (MOXHO CKa3aTh, YTO B JaHHOM
clly4ae MCHOJB3YIOTCS TPU CBUJIETEILCTBA); 0003HauuM 3TU (daktopsl kak E1,E2,
E3. O6o3naunm HabmomaemMoe codyeTanue (hakTopoB (CHUIIBHBIM BeTep, BbICOKAs
BJIQYKHOCTb, 00J1a4HO) Kak coObITHE E.

OnpenenuM BEpOSATHOCTH, HEOOXOAUMBIE JIJIsl pacyeToB 1o ¢popmyie baiieca.
AnpuopHbIE BEPOSITHOCTH TUIOTE3 (TO €CTh BEPOSTHOCTH JOXKAS M MOrojbl 0e3
0CaJIKOB, 0€3 y4eTa Ha0I10/1aeMOr0 COCTOSIHUS TTOTO/IbI):

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

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

Habmonaemoe cBUIETENBCTBO (COCTOSIHME IMOTOAbI B JE€Hb HAONIOICHUSA)
npejcTaBisieT co00il coueTaHue Tpex COOBITUM, HAOIIOAAEMbIX BMECTE: CHIIBHOTO
BETPA, BBICOKOW BJIAXXHOCTH M 00s1a4HOCTH. CUMTast 3TU COOBITUS HE3aBUCHUMBIMU
(TO ecThb cuMTas, HaMpUMEp, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, W T.I.),
MO>XHO HaWTH YCJIIOBHBIE BEPOSITHOCTH CBHUAETENIbCTBA MO (POpMyJie YMHOXKEHHS
BEPOSITHOCTEM:

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

Haiinem Beau4yuHbl, HEOOXOAUMBIE JJIsi TPUMEHEHUST (POPMYJIBI YMHOKECHUS
BEPOSITHOCTEM:

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, Hampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIMHA JCHb
HaOJIoaeTCsl CWIbHBIA BeTep, NpPH YCIOBUHU, 4YTO CIEAYIOIIUMNA JeHb Oyner
JIOK]ITUBBIM. JTa BEJIMYUHA MTOKA3bIBAET, HACKOJIBKO YaCTO HAOIIOAACTCS CUITHbHBIN
BETEP B JHM, IPEIIECTBYIOIINE TOXKIJTUBOM IOTOJIE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,
MOTYYUM:

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



3nech, nHampumep, BenmumHa P(E/H1) - BepositHOCTh HaOMOmMaeMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CICAYIONINH eHb OYAET JOXKJTUBBIM.

[Ipu mMOCTPOCHUH DKCIEPTHBIX CHCTEM YacCTO HCIOJB3YIOT BEPOSTHOCTHBIM
noaxoa. Cocrapisisi 6a3y 3HaHMM, MPUMEHSIOT SKCIEPTHYIO MATPUILY, UMEIOLTYIO

CJICTYFOILIUMN BUL:

HabnwoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 33aIaHHOW MPEIMETHOU
obOnacTtu, OyKBHI a, b, ..., t B MaccuBe O3HAYaIOT BO3MOKHBIC BapHAHTHl OTBETOB.

Martpuna n1omkHa CoIepKaTh BCE 3HAHUSA DKCIEPTA 110 JAHHOMY ITPEAMETY.

Ob6nacTp 3anpocoB - Ta 00J1aCTh, B KOTOPOM AKCHEPTHAsI CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3MmoxHbIE  BapuaHThl OTBETOB B  3KCHEPTHOW MAaTpUIE HOCAT
BEpPOSTHOCTHBIN Xxapaktep. OnHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSTHOCTH €ro MOSBICHHUS paBHa l. Ecim
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €r0 MOSBICHUS
paBHa 0. Eciu ske coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30MTH, TaK U
HET, TO BEPOSATHOCTH €10 NosiBJIcHHs paBHa 0,5. Bce ocTanbHbIe BO3MOYKHBIE ClTyYan
JIeKaT B YKa3aHHOM JHMara3oHe.

[Tpumep:

3aBTpa OyneTt nokb 3aBTpa 0Kl HE OyeT

Coipo 0,6 0,4

Cyxo 0,45 0,55



33I[3HI’IH IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznate npocTtyto 6a3y 3Hanuit « el reiimep?y, pemaronieit 3agavy kinaccupukaium
(C 4eTKO# JIOTUKOM).

B stoii B3 Oyzaet 2 paBHOBEpOSATHBIX UCX0/1a: «TeUMEp» U «HE TehMep».

AnpuopHbie BeposiTHOCTH 00oux ncxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoress,
YTO HayrajJ BHIOpAaHHBIM YEJIOBEK SBISETCS WIM HE SBISETCS TelMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa allpUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0aze
3HAHUM MPUBEJIEHBI BCE BO3MOXKHBIE UCXOIbI).

Kaxnoe yTBepk’aeHNE YETKO OTHOCHUT UCIIBITYEMOTO K OJHOM M3 3TUX KaTErOpUu,
T.€. €CJIM JIsl IEPBOTO BOMpoca JJisl ucxoda «reitmepy» Oyaet 3anuch 1,1,0, To mms
ucxoja «He reitmep» 3amuchk oynaer 1,0,1.Takum oOpazom, Py u Pn ans xaxmoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO MPUBOJUT K TOMY, UTO
MaKCUMaJIbHO yBepeHHbIN 0TBeT («TouHo ga» mim «TouHo HeT») Ha J1I0O0H BOIpOC
OJIHO3HAYHO KJIacCU(pUIUMPYET MOJIb30BATENs KaK reimMepa Wi He reiimepa (cwm.
Tabmuiy 1).

(Ilpumeuanue: He cienyeT ykaspiBaThb Py u Pn paBHBIMU Apyr npyry, T.K. 3TO
O3HAuaeT, YTO JIaHHOE CBUETEIHCTBO HE BIUSAET Ha BEPOSATHOCTb HMCXO0a, T.C.
OECCMBICIIEHHO €r0 YIIOMUHATB).

[IpeacraBum npasuia, ucnoibdyembie IC «Thl reiimep?», B BUI€ TaOIHIIbL.

Tabimuna 1
Ne YrBepaxaenue / Bonpoc 3aknouenue /
n/n Hcxon
remmep HE
rermep

1. Thl urpaenib B KOMIbIOTEpHBIE UTPBI IO 6 1 Oonee | 1 0
9acoOB B CYTKH

2. Tw1 Opocaenb Bee Jiena paay HOBOW UTPhI 1 0

3. Ot 3D-action urp y Te0st Kpy>KUTCS rOJI0Ba 0 1

4, ThI HY 32 YTO HE MOTAIIUIIL CBOM KOMITBIOTED K 0 1
APYTY 7Sl OpraHU3alMi COPEBHOBAHUM MO CETH

5. Thl B OCHOBHOM TpaTHIIIb JEHBI'M WK HA HOBBIN 1 0
UTPOBOM JMCK WJIM HA allPEeN] KOMIIbIOTEpa

6. Trl He onb3yemnibes "Mplb0" B 3D-action urpax 0 1




B ¢opmare 6a3p1 3HaHUN JaHHBIE TAOIHUIIBI OYAYT 3aIIUCaHbl B BUJE BOIIPOCOB U
MCXOJI0B, IPUBEACHHBIX HUXKE.

Bomnpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI IO 6 U OOJIee YacOB B CYTKH?
Tr1 Opocaelib Bee fiena paayd HOBOM UrpbI?

Ot 3D-action urp y Te6st Kpy>KUTCsI rojioBa?

ThI HM 32 YTO HE NOTAIIMILIB CBOM KOMIIBIOTED K JAPYTY JUIsl OPTaHU3ALAN
COpPEBHOBAHMM I10 CETHU?

ThI B OCHOBHOM TpAaTHIIIb JEHBI'W WJIM HA HOBBIM UTPOBOM AUCK WJIM Ha anrpens
KOMITIbIOTEpa?

Tr1 He onb3yemnibest "Mplbio" 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
Ecnn peanusoBsiBaTe naHHyr0o b3 B mporpamme «Mamasg OKcnepTHas

Cucremay, To OHa OYJET BRITJISACTh CICTYIOIIUM 00pa3oM:

®ann [lpasxa Cnpaexa

B L2, (i) Q q:J b & (1 cTpoka, 1 cronbeu )
MNaponk Ha peaakTUpoBaHUe I Maponk Ha YreHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Tu Mrpaews B KOMNbOTEPHHE MrpH N0 6 M 604€e YacoB B CYTKH?

Tw 6pocaeuwb BCe feAa panu HOBOW MIrpw?

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

T HWM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auuM COPEeBHOBAaHM
Tl B OCHOBHOM TpPaTHllb AEHbIM MAW HA HOBHA WIrpoOBOW AWCK, WAW HA anrpedn KomMn
T He noab3yeuwbcs “"muub’ B 3D-action wrpax?

re#nep, 6.5, 1,1,0.5, 2,1,06.5, 3,0,06.5, 4,0,06.5, 5,1,0.5, 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

3aganue 2

Ha ocHOBaHMe pacCMOTPEHHOTO IPUMEpPa OMPOOYHTE COCTABUTH COOCTBEHHYIO b3
HafpuMmep [Jsi JUAarHOCTUKM COCTOSIHUSI 3J0POBbsl YUYEHHKOB WJIM aHAJINM3a
00€CTIeYeHHOCTH JIMTEPATypol yueOHOro mpolecca



JlabopaTtopHnas paGora /.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

Bonpocs! (koMneTeHUMH, HABBIKH) /I OCBOCHUSA:

10. N3yuunth BO3MOKHOCTH CYIIECTBYIOIINX POCCHUMCKHX
o0pa3oBaTeIbHBIX OHJIAWH-TIAT(HOPM.

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIC OHJIAMH-TIAT(HOPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMCHAAIIMHA:

3aganue 1

Hcnonb3ysl MPUBEIECHHBIA HIXKE CIUCOK POCCHUMCKUX 00pa3oBaTeNIbHBIX OHJIANH-
m1aTpopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHUKU COCTABHTE CBOIHYIO TAOJIHILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4YaluXxcsi, BO3MOKHOCTH MCIOJIb30BaHUSI B YYEOHOM Ipoliecce, IPEeruMyILIECTBa,
HEJIOCTaTKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

\ V VYHUNBEPEAPNIM
&

YuuBepcapuym (http://universarium.org/) — mpoexr,
MO3UIIMOHUPYEMBbI Kak poccuiickas MOOC-mnatdopma. 3anyiieH mpu MNoaaepiKKe
ArentctBa ctparerndyeckux wuHuIMaTUB W PUA-HoBoctu. Pa3spabatbiBator
COOCTBEHHbIE KypChl COBMECTHO C POCCHUHCKMMH BY3aMHU M MBITAIOTCA MOJIYYHTh
IpaBO BBIJIABATh CEPTU(HUKATHI TOCYJAPCTBEHHOTO O0Opaslia TeM, KTO YCHEIIHO
MMPOXOAUT Kypchbl. Ha naHHBIM MOMEHT TpU Kypca YXK€ 3aIlylIeHbl, TOTOBATCS K
3aIlyCKy HOBbIE KypChl. ECTh IUIaHBI MO NEPEBOAY CBOMX KYpPCOB Ha aHIJIMHMCKUU
A3bIK M BBIXOJ Ha E€BPONEHCKYI0 ayauTopuio. KypChl MO3MIIMOHUPYIOTCS Kak
OTJIeJIbHBIE KYPChI, KOTOPhIE MOTYT OBITH BCTPOCHBI B OOJIbIIINE 00pa30BaTEIbHBIC
nporpamMmbl. Pa3pabaThiBaloTcsi COBMECTHO C TMIPEMOJaBaTelsiMU, TIOYTH BCE
MIPEI0IaBaTEIN-aBTOPBI CTAPTOBBIX KypcoB — U3 MI'Y um. JIomoHOCOBa.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) — mmardpopma s
npea0CTaBJICHHUA O6pa3OBaTeJ'IBHBIX KYpCOB 1o OM3HEC-TEMATHKAM.




OpuentupoBanbl Ha npodeccuoHanoB. [lo uToramMm MpoXokKAEHUST KypCOB MOYKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOprnopauuii €CTh BapUaHT
MOJMKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHbie Kypchl, HO OHM, KaK MPaBUIIo,
pa3paboTtanbl ~ COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co3AaroTcs
MPENOAAaBaTENIIMU U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTh Takxke
KYpPChl OT poccuicKux aBTOpoOB. IIpoeKT HalenieH u3HadaibHO Ha crpanbl BRIC,
CTapTOBAJl HA AaHTJIMHUCKOM SI3BIKE, PYCCKUM S3BIK OBLIT 100aBJIEH MO3KE.

Ow

U N IWEB Uniweb (http://uniweb.ru/) — IIpoeKkT MO3UIMOHUPYETCS Kak
wiat(opma OHIaHOOY4YEHHUS JUIsl pACIPOCTPAHEHUS KaK OT/IEIbHBIX KypCOB, TaK U
oOpaszoBarenpHbIX INporpamMMm. Kypchkl pa3paOaThIBaroTCsl COBMECTHO C BYy3aMH.
OcnoBuoit maptaep — PAHXul'C, Taxxke ectb kypcol ¢ dakynpretamu MIY,
MI'MIMO, PMOY. YacTb KypcoB npeaocTaBisieTcs: OecIiaTHO, 00bIIast 4acTh — Ha
miaTHOW ocHoBe. Ilo wWTOramM mpPOXOXKIEHUs IJIATHBIX KypPCOB BBIIAIOTCS
cepTU(PUKATHI OT BY30B-aBTOPOB KypcoB. JlJisl By30B CO3/1aHHE KypCOB OECIUIATHO,

NpUMEHsIETC MoJielb “‘revenue sharing” (4acTh oIiaThl 3a 00OyYE€HHUE OCTAeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mouum o nmyTu neperoga KypcoB Coursera Ha pyCCKHUM
s3bIK. K HUM no3Hee npucoenuuuiach Abbyy Software (B uactu nepeoaa). Oaun
Kypc 3amynieH (pycckuil nepeBon “Gamification”), mepeBoaATCs HOBBIE KYPCHI.
Takke B paMKax MPOEKTa 3aIlylIeHbl «OTKPBIThIE JTAOOPATOPUM» -TIPOXOXKJICHUE
opuruHanbHOro kypca Ha Coursera (Ha aHIVIMACKOM SI3bIKE) C IMOMOILBIO
POCCUNCKUX MEHTOPOB (MpodeccuoHaibl B U3ydaeMoi 00J1acTu).

Univer @ _ § }
Univer.tv - Mennareka BU€03aUCEN JIEKIUH,

oOpa3oBaTenbHBIX (UIBMOB, BBICTYIUICHHM Ha KoHpepeHusax. VcTounuku
BUJIC03AIUCEH — CAMOCTOATENLHO MPUCIAHHOE T0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB uHTepHETa. B Hacrosiee Bpemsi pecypc akTHBHO HE Pa3BUBACTCS —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
\ _— &

b =
L= —_

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIIUCHIBAIOT BHUJICOYPOKHU IJIsI ITKOJIbHUKOB C ITPHUBJICUCHHUCM KaK
CBOMX, TaK M CTOPOHHUX yuuteneil. [loka paboTaioT Ha JA€HbIrM MHBECTOPA, IyTH
MOHETH3AIMK HE 03By4YMBaroTCs. JlOCTyI KO BceM ypokaMm OecruiatHblii. OCHOBHAs
3aJiavda Ha TCKYHICM 3TallC — ITOBBIMICHUC Ka4CCTBA YPOKOB.



CMHTVYUT

s eneenessae | NEUIE. FU- (HaroHaapHbIA OTKpeIThIN yHUBepcuTeT MHTYUT)
— O0pa3oBaTtenbHOE YUpEeKICHHE, TIPEIIararoIee B¢ MporpaMMbl OakaiaBpruaTa u
HECKOJIBKO IIPOrpaMM BTOPOTO BBICIIETO, OOJIBIIOE KOJTUIECTBO OTACIBHBIX KYpCOB
(moBpiieHUe KBaymdukanun). Bece mporpaMMbl MPOXOAST IEIMKOM OHJIAKH, IO
UTOTaM MPOTpaMM MU KypCOB BBIIAIOTCS JOKYMEHTHI YCTaHOBJIEHHOrO oOpasiia.
Crneunamusupytores Ha [T TemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUs OCCILIATHBIX
KypPCOB Ha pyccKoM s3bike. Co31aH U MOANEPKUBAETCA HA CPEJICTBA SHTY3UACTOB.
OcHoBHas TemaTuka Kypcos - [T, ects oquH kypc oT npenoaasatens u3 PAHXul C.

Apryc-M (www.argusm-edu.ru) — mpoekT, mpeaoCTaBIIAOIIHIA
JOCTYI K OOJIBIIIOMY KOJHYECTBY TECTOB, UCHOJb3YyEMBIX I MPOBEPKH 3HAHHIA.
[To3unuoHupyeTcss B KadecTBE IOMOIIM CTyJACHTaM B IOJrOTOBKE K clade
9K3aMeHOB. J[OCTYII K YaCTH TECTOB IUIATHBIH.

VHUREDIUTET
YHABEPCUTE

YauBepcurer B kapmane (http://moyuniver.ru/) —
MOOUJIPHOE TIPUJIOKEHUE, cojlepsKaiee 6a3y 3HAHUU OTBETOB Ha BOIIPOCHI
1o 00pa3oBaTeIbHBIM IIPOTPAMMaM IIIKOJIBI M By3a, TECTHI JIJIA IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeauarexka BHIeO3alllicell JIEKIIHIH.

Jlek1mu 3anMChIBAIOTCA POCCUUCKUMHU By3aMU U U3BECTHBIMU JIEKTOPUSAMH.
[IpoekT cTapToBaj B 2009 TOy IpHU Hoaziep:kke Pocmortonéxu. 3a qoctyn
K JIEKIIUAM Iiata He Oepercs. /A By30B €CTh BO3MOXKHOCTH IIJIATHOU
3anucu Jieknui cmwiamu Lektorium.tv. CBou JjieKnuu OMyOJIUKOBAIN 15
By30B (Oosibmias yactb u3 CaHkTt-Ilerepbypra) u 22 sekropus. I1o cytu 310
MMeHHO OUOJIMOoTeKa — KaTaJIOTU3aTOP BHU/IE0, BBLIOKEHHBIX Ha YouTube

! businesslearning.ru ‘\

|_ Businesslearning.ru — mpoekT NO3UIHOHUPYETCS KakK “CUcTeMa
JMCTAHIITMOHHOTO Ou3Hec-o0pa3oBanus’. [IpoekT co3maH COBMECTHO «AJbSHC-
Memna» n «MexayHaponHsli WUHCTUTYT MeHemxMmenta JIMHK». B npoekre
npenacrasieHbl 104 Moyt Ha TEMaTUKY PEANPUHUMATEIBCKON AESITENIBHOCTH, 110
KOKJIOMY MOJYJII0 MOXHO MPOWTH JAMCTAHIIMOHHYIO aTTecTaluio. Takxke ecTh
BO3MOKHOCTh MPOUTH OYHYIO artectanuio (B MockBe) U MONy4uTh cepTudukar
rocyAapcTBeHHOro oopasma. OcylIecTBIsSETCS NpH MOAJAEPKKE IPOrpaMMbl
NOAACPKKU npeanpuHumMarenscTBa [IpaBurensctBa Mocksel. C Havana 2013 rona
perucTpaiys Ha OYHbIEe ATTECTAMU TPUOCTAHOBJIEHA.




Eclass (http://www.eclass.cc/) — KarajsoruzaTop KypcCOB
MOOC c pa3Hbix mwiatdopM. [aHHbIE IO HOBBIM KypcaM M I10 JJaTaM CTapTa
KypPCOB aBTOMAaTHUYECKH OOHOBJISIOTCS, ECTh BO3MOKHOCTb J1eJIaTh IIOJI00PKHU

KYpCOB.

YausBepcurer 6e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaiH pekmMe Ha TeMmartuky liberal arts. /lenaror ymop Ha
o0yueHHEe MeTOJIaM Hcciie/loBaHus. [IpenosaBaresin — MCCIeIOBaTEN U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPHI U YaCTh 33/IaHUU
IIPOXOJAT B OHJIAWH-pekmMe. Bce Kypcehl ILUIaTHBIE, II0 UTOTAaM BBIZIA€TCS
cepTudUKaT.

%& L Herosorusa (http://netology.ru/) - mrardopma

onstariH-00yueHus ITcnenmanucroB. Camo oOydeHue miaTHoe, OecIIaTHO
ZIOCTYITHBI OTKPBIThIE 3aHSTHS, IIPOXOAAIINE B BHU/ie BEOMHAPOB.

HOBOE
Yuu mwnowoe (http://uchinovoe.ru/) — mmardpopma mus
pa3MelieHust KOPOTKUX KypCcoB Ha JIF00yto TemaTuky. [IpegocraBiser BO3MOKHOCTD
aBTOpaM yCTaHaBJIMBATh IUIATHBIM JIOCTYyH K KypcaM M MPOBEPATh 3aJaHus
oOyuaromuxcsi. [IpoekT moka 4to HaxoauTtcs OopUIMATBLHO B CTaTyce «Oeray,
OJIHAKO YK€ pazmelnieHo 6osee 70 KypcoBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHHApPOB,
OHJIAMH-KOHCYJIbTAllUM, OHJIAWH TPAHCAAIMU JIEKIUU. 3a JIOCTyIl K
OOJIBITMHCTBY BeOMHApOB OepeTcsl IjiaTta, KOTOpas MAEJIUTCS C aBTOPOM
BebuHapa. KosimuecTBo JOCTYITHBIX BEOMHAPOB ITOKA YTO HEBEJINKO.

o B
a Zlijion Zillion (http://zillion.net/) - «obpa3oBaTeJbHBINA
Meauapecypc» — 60JIbIlIoe KOJIMUEeCTBO BeOMHAPOB, O0YUAIONIuX cTaTel HA
TeMaTUKy BeleHUsA Om3Heca, peaym3ariuil WAEH W JIMYHOCTHOTO POCTA.
JlocTyn K HEKOTOPBIM BeOMHAapaM IJIaTHBIH.




e

YHUBEPCUTET

CUHEPTUA  vony «Cuneprus» (http://www.mfpa.ru/r/distance/).
O6pa?>0BaTCJIBHOG YUpPCIKIACHUC, IIPCAIAraromice OHJIalH IIporpaMmsbl BBICHICTO
oOpazoBanus. CTylleHTaM MPEAOCTaBIAETCS JOCTYN K 00yd4arouuM Marepuaiam
yepe3 MopTall By3a, a TAKXKE BO3MOKHOCTh YHYACTHs B CEMUHApax 4yepe3 BeOMHaAphI
U KOHCyNbTanui ¢ mpenoaasarensimMu no Skype. [Ipu okoHWaHMM TpOTpaMMBL,
MO/Ipa3yMeBaroOIIeil BbIAa4y AUIUIOMa TOCYJApPCTBEHHOTO 00Opasma HeoOXOIUMO
CIaBaTh rOCyAapCTBEHHBIC IK3aMEHbI THYHO B MockBe. O0yueHue miaTHoe.

M>5CH

MOCKOBCKWA FOCYAAPCTBEHHbIA YHUBEPCUTET
3KOHOMMKM, CTATHCTHKN U WHOOPMATHKM

MOCH OmnJiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareiapHOE
yupexJieHue, peaarampliiee oHjaiiH nporpaMMsl Beicuiero oopasosanus. 1o 90%
OOy4eHHs] TPOXOIUT B OHJIAWH peKMME 4Yepe3 BeOMHApbl M KOHCYJIbTAIlUU C
npenogaBarensMu 1o  Skype. WTOroBbie aTTeCTallMOHHBIE MEPONPUITUS U
rocyJapCTBEHHBIE IK3aMEHBI CAAOTCS IMYHO B MOCKBE TMO0 B OHOM U3 (PUIIHATIOB
MOCH. ObyueHue miaTHoe.

o LECTA LECTA  (https://lecta.rosuchebnik.ru)  yHuBepcambHas

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y49eOHBIMH MaTepuajiaMd B DJIEKTPOHHOW (GOpME M WHCTPYMEHTHI PEAIbHOTO
KOHTPOJIs 3 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

.. ;I Kﬂ dCC AKaacc (https://www.yaklass.ru) miatdopma 371€KTPOHHOTO
oOpaszoBaHus IS IIKOJI, a TAKXKe 00yJaroIiasi OHJIaiH--TUIOIAAKa JJ1s IIKOJIbHUKOB
U ux poautener. TexXHOIOrusi caWta TMO3BOJSET MPOBOAUTH JJIEKTPOHHBIC
TECTUPOBAHUS U TEHEPUPOBATH 3a/IaHUSI, YHUKAJIbHbBIC VISl KAKJIOTO YUEHHUKA.

i UCHI.RU

=+ JChI.Fu — oOpa3oBaTeNbHBIN MOPTA WHTEPAKTUBHOTO
00y4eHUs JIeTel MPH MOMOIIM HHTEPECHBIX UTPOBBIX 3aJIaHHUN U 33]1a4.


https://lecta.rosuchebnik.ru/

Cnmcok Jureparypsl

OcHoBHas1 JiuTEeparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTemiekTyaabHble CHUCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanpmos. - Camapa : [ToBoimkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6azoBoii Bepcuu DBC IPRbooks.

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /. K. [Ipockypun. — Mocksa : Aii [Iu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : anexTpoHHbIi // LludpoBoit 06pazoBaTeabHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

JlonoJIHUTeIbHAS JTUTepaTypa:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuii B cpexe WHTepHeT :
Monorpadus / AsepueHkoB B. UW. - bpsHck : BbpsHCKMII TOoCyaapCTBEHHBIM TEXHUYCCKUN
yauBepcureT, 2012. - 181 c. - Kaura naxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO HHTEIUIEKTA : yaeOHOoe mocodue : [16+] /
C. U. IlaBnoB. — Tomck : ToMckHil rocylapCTBEHHBbIH YHHUBEPCUTET CUCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe nocobue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxub1il ¢penepanbubiii yausepeutet, 2016. — Yacts 1. — 123 ¢. :
CXEM., HIL., TaoJI. — Pexum JOCTyTa: o [IOAIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. TIpoekTupoBaHue cucTeM UCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe

nocobue / C. JI. CorHuk. — 3-e m3n. — Mocksa : UnaTepHeT-YHuBepcuter MH(DOpMaAIIOHHBIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslit / Lludposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroauuyeckas aureparypa:
1. Meroanueckue ykazaHus K CaMOCTOSITEIbHON padoTe (3JIEKTPOHHBIN BapHUaHT)

HNuTepHeT-pecypcenl:

1. Bopoiickuit ®@. C. UnpopmaTuka. DHIUKIONEINYECKUN CIIOBapb-CIPABOYHUK:
BBCACHHUEC B COBPCMCHHBLIC I/IH(l)OpMaIII/IOHHI)IG U TCICKOMMYHHUKAIIMOHHBIC TCEXHOJOTHU B
TepMuHax u ¢akrtax. - M.: ®UIMATIIUT, 2006. - 768 c. — JoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBaHoB B. OcHoBBI HCKYCCTBEHHOTO UHTEIIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTI'O HHTEIUIEKTa; Y4eOHO-METOA. Imocodue. —
http://www.studfiles.ru/preview/2264160/

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

5. Co6oip b.B. Undopmaruka: yaueonux/ b.B. Co6ons [u ap.] — U3a. 3-e, nonoyH. U
nepepad. — PocroB w/Il: ®Denmkc, 2007. — 446 c. — Jlocrymuo: 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

