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CTPYKTYPA U COJEP)KAHUE MPAKTUYECKHUX 3AHATUI

Pa3znen 1. UcKyccTBeHHBI HHTE/UIEKT B IpodeccuoHaIbHOM cdepe

Tema 1.1 Cepbl npuMeHeHHUsI CHCTEM HCKYCCTBEHHOT0 HHTEJLJIEKTA
IIpakTnyeckas padora
AHanu3 COBpEMEHHBIX POrPaMMHBIX CPEACTB ¢ IpuMeHenneM NN
Bonpocsl (koMneTeHUMU, HABBIKHU) 1JIS1 OCBOCHMUSL:

1. 3yunuth cOBpeMEHHbIE IPOTrPAMMHBIE IPOYKThI, OCHOBaHHbIE Ha .

2. HayuuThcs aHaIM3UPOBATh BO3MOXKHOCTH MTPOTPaMMHBIX CpeICTB ¢ npumeHeHnem UU.

33}13![]/[7[ AJISl BBIIMMOJTHEHHUA U METOAUYECCKHUE PEKOMECHAALIMN

3ananue 1

HCHOJII)?)Y?I HpI/IBeILCHHI)If/i HUXEC CIIMCOK I/IHTepHeT-CCI)IJIOK, a TAaKXKE I{pyrne I/IHTepHeT-I/ICTO‘IHI/IKI/I,

HU3YUUTC UHTCIUICKTYAJIbHBIC CUCTEMBI, IIPEAJIAracMbIC 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 nx HalpaBJICHUE:
- akcriepTHbIE cucteMbl (DC);

- CUCTEMBI ¢ 0a3aMu 3HAHMIA;

- HHTEJUIEKTyaJIbHOE 00YUYEeHHE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOKHOCTH, 00JIACTU NMPUMEHEHHMS, JOCTOMHCTBA U HEJOCTATKU H3yYEHHBIX
WHTEJJIEKTYyalbHBIX ccTeM. Ha OcHOBe aHanmm3a cocTaBbTe OTUET B TAOIHUHOM Qopme:

Haszsauue 10 Bo3smoxxHOCTH O06acTh CTOoNMOCTD Hctounuk
WJIU CepBHCa, MIPOTPaMMBI MIPUMEHEHUS uHpopmaruu
BEpCHSI (www. )

Cnenaiite BbiBOA o poiHKe [1O. Paccumraiite yaenpHbIi Bec mo ob6mactu npumenenus I10.
N300pasute pe3ynbraT rpadudecku (IOCTPOTE AUarpamMmmy).

IIpakTuyeckas padora
®opmasu3anus 3HAHUHI
Hcnosb30BaHue CeMAHTHYECKHUX CeTel 1JIsl MPeACTABJICHUS 3HAHUM

Bonpocsl (koMneTeHIMU, HABBIKHN) 1JIS1 OCBOCHUSL:


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

1. Hzyuuth oOiiee mpeAcCTaBICHUE O CEMAHTHYECKON ceTH M dpeiimax I MpeaCTaBICHUS
3HaHUM.
2. Hayuutbcs CTpOUTH CEMAaHTUYECKYIO CETh M MCHOJB3Ys (peiiMbl pearn3oBaTh CTPYKTYPY

OTHOILIEHHUH.

3ananusi 17151 BHITIOJIHEHHSI U MeTOAHYeCKHe PEKOMeHIaluu:

CeMaHTHYECKas CETh — 3TO OJIMH U3 CIIOCOOOB MPECTABICHUS 3HAHUH. V3HadaIpHO ceMaHTHYecKast
ceTb ObUIa 3aayMaHa KaK MOJEJb IPEICTABICHHUS TOJTOBPEMEHHON MaMSATH B IICUXOJIOTHH, HO
BIIOCJIC/ICTBUU CTaJIa OAHUM U3 CIIOCOOO0B MpeacTaBieHus 3Hanuii B IC.

CemaHTHKA — O3HAYaeT 06H_II/I€ OTHOIICHHA MEXAY CUMBOJIaMHA U 00BEKTaMU U3 3THX CUMBOJIOB.

EMKOCTh
KJacc
METaJIIYECKIIT,
HJaIHIIK CBOIICTBO | (pappopoBBIIT I T. 1.

TIPIIMED (dapdopossrii

[Ipocreiimmii 0Opa3er; CEeMaHTHYECKOHN ceTH

BepmuHb! — 3T0 00BEKTHI, TyrH — 3TO OTHOIIEHU. CeMaHTHYeCKasi MOJIENIb HE PACKPBIBAET caMa I10
cebe KakuM OOpa3oM OCYIIECTBISIETCS MpejcTaBieHHe 3HaHMM. [loaTomMy cemaHTHueckas CeTb
paccMarpuBaeTcsd Kak METOJ IPEACTABICHMsS 3HAaHWUW M CTPYyKTypupoBaHus 3HaHui. llpu
pacIIMPEHUH CEMAHTUYECKOW CETH B HEW BOZHUKAIOT APYTrUe OTHOLLIECHHUS

IS —A (mpunamnexut) u PART OF (siBisieTcst 9acThi0) OTHOIICHHE:
LEJIOE —> YaCTb.

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

1s-a 1s-a
IOKA J1aCTOYKA ITHIA
|
|
|
| -
BIageeT THE3I0
I | M— Jil part of
BECHA KPBLIbS
KOHEII
OCEHb

Pacmmpenue ceMaHTHYECKOM CeTH

Moryr OBITh M Jpyrue OTHOIICHHUS: BIaaeeT. Torja CceMaHTHuYecKass CeTh paclIupseTcs
uepapxuuecku (BepliMHa HMMeeT ABe BeTBU). KpoMe TOro, MOXXKHO pacUIMPUTh CE€Th U JPYTUM
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OTHOIICHHUECM
nepuoa — «BCCHA — JICTO».

[Tomyuaercs uepapxuueckas crpykrypa nmoustus KOKO. MoxHo pa3OuTh Ha mojacxembl. bonbiioit
npo0sieMoil Il CEeMaHTUYECKUX CeTel SBISIeTCS TO, YTO pe3yJbTaT BBIBOJA HE TapaHTHUPYET
JIOCTOBEPHOCTH, TaK KaK BBIBOJ] €CTh ITPOCTO HACJICIOBAHUE CBOWCTB BETBU iS-a.

st oTOOpaXkeHus: HepapXUUECKUX OTHOLICHUH MeX Ay 00BbEKTaMU U BBEJACHUS €UHON CEMaHTHKHU B
CEMaHTHUYECKHUE CETU ObLIO IMPENJIOKEHO MCIIONIb30BaTh IpoueaypHble ceTu. CeTb CTpOUTCS Ha
OCHOBE KJj1acca (MOHSTHS); BEPIIUHBI, TyTU U MPOLIETypPhI IPEACTABICHBI KAK O0BEKTHI.

3aganmue 1
Hcrnonb3yst COOTBETCTBYIOIIUE TYTH MOCTPOUTH CEMAHTHUUECKYIO CETh, KaCatOIIyOCs:
1. reorpaduu kakoro-mmbo peruona. Jlyru: rocynapctso, CTpaHna, KOHTUHEHT, ITUPOTA.

2. JWArHOCTHKYM TJIA3HBIX 3a0oneBaHuii. Jlyru: kareropum OoJie3HEH, MaTOPU3UOIOTUICCKOES
COCTOSTHUE, HAOJIIOICHUS, CAMIITOMBI.

3. pacmo3HaBaHHs XUMHUYECKUX CTPYKTYp. Jyru: opmyna BemecTBa, CBOMCTBa BemecTBa, 001acTh
MPUMEHEHUS, MEPHI PEIOCTOPOKHOCTH.

4. mpoueaypsl MOUCKa MOJIE3HBIX UCKONAaeMbIX. Jlyri: HAMMEHOBAHHUE UCKOIIAEMOT0, PACIIONIOKEHHE
MECTOPOKICHHUS, TTIyOMHA 3a1eraHusl, METO/1bl JOOBIYH.

5. cynmeOHol mpoueaypsl. Jyru: ropuamdeckoe IUI0, COOBITHE, MEpPhl BO3JCHCTBHUS, CIIOCOOBI
paccieoBaHuUs.

6. pacmpenencHus TPOAYKTOB IO Mara3uHaM. Jlyru: HMCTOYHHMK CHAOXEHUsS, HaWMEHOBAHHE
MPOIYKTa, CIOCOO TPAHCTIOPTUPOBKHU, KOHEUHBIH MYHKT TPAHCIIOPTUPOBKH.

7. ompeneneHusl MPUHAIIEKHOCTH KUBOTHOTO K OMNPEICIEHHOMY BHIYy, THUILY, ceMeucTBy. Jlyru:
MECTO 0OUTaHUs, CTPOCHNE, OCOOEHHOCTH TOBEJICHUS, BUI TUTAHUS.

8. Knaccnquaunn MUIICBBIX IMPOAYKTOB. ILYFI/I HAaMMCHOBAHUC MPOAYKTA, COCTABIAIOINIUC YaCTH,
CIIoco0 IMPUT'OTOBJICHUS, CPOK XPAHCHUA.

9. pacno3HaBaHUsI THMA KOMIbIOTepa. [lyru: cTpaHa M3rOTOBUTENb, CTaHAAPTHAS KOHQPHUTyparus,
001aCTh MPUMEHEHUS, UCIOIb3yEMOE IPOrpaMMHOE 00ecTieyeHHE.

10. uepapxuueckoir ctpyktypsl BJl. Jlyru: cucrema, cocTosHue, Ha3HA4YeHHE, B3aUMOJCHCTBHE
COCTaBJIAIOLIUX.

Hcnoab3oBanue ¢ppeiiMoB AJ1s1 NpeCTABJICHUS 3HAHUM

@peiiMbl - OJIMH W3 PacHpOCTPaHEHHBIX (opMaau3MoB mpenacTaBieHust 3HaHUl B DC. dpeitm
MOYKHO TIpE/CTaBUTh ce0e KaK CTPYKTYpPY, COCTOSIIYI0O M3 Habopa siueek - cioToB. Kaxislit cioT
COCTOMT W3 MMEHH M acCOLMMPYEMbIX C HHUM 3HaueHUH. 3HaueHUss MOTYT NPEICTaBIATH co00it
JaHHbIe, TMPOLEAYpPbI, CCBUIKM Ha Jpyrue ¢peiMbl mim ObITh MycThIMH. Takoe mocTpoeHue
OKa3bIBAETCSl OYEHb YAOOHBIM ISl MOAEIMPOBAHUS aHAJIIOT W, OMMCAHUS 00J1acTel ¢ POIOBUI0BBIMU
CBSA3SIMM IOHATUH U T.II.

Jroboit GpeitM COCTOUT M3 HEKOTOPBIX COCTABJISIONINX, UMEHA M COJIEP)KAHHE KOTOPBIX OMHCAHO
HUXKeE!

1. Uma ¢peiima. D10 maeHtudukarop, mpucBauBaeMblil (peiimy, ¢peiiM TOKEH UMETh HUMS
YHUKaJIbHOE B JaHHOHM (peiiMOBOii cucteme.

2. Ums crota. D10 maeHTU(UKATOP, TPUCBAUBAEMBIN CIIOTY; CJIOT JOHKEH UMETh YHUKAIBHOE UMS
BO (peiimMe, K KOTOPOMY OH MpUHAIeKUT. OOBIMHO MMs CIIOTa HE HECeT HUKAKOW CMBICIOBOM
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Harpy3KH U SIBJISETCS JUIIb UACHTU(PHUKATOPOM JTAaHHOTO CIIOTA.

3. VYkazarenu HacneoBaHWS. OTH yKa3aTeld KacaloTCs TOJIbKO (PEHMOBBIX CHCTEM
UEPAPXHUECKOTO TUIIA, OCHOBAHHBIE HA OTHOIICHUSX ‘‘a0CTPaKTHOE-KOHKPETHOE , OHU MTOKA3hIBAIOT,
Kakyto uH(popManuio o0 aTpuOyrax ciIOTOB BO (ppeiiMe BEepXHEro ypoBHS HACIEAYIOT CIOTHI C
TaKUMH XK€ UMeHaMu Bo (ppeiime HIbkHEro ypoBHs. Tunwmuneie ykazarenu HacinenoBanus Unique (U:
- yHHKanbHBIM), Same (S: Takoi xe), Range (R: ycranoemenue rpanui), Override (O:
UTHOPHUPOBATh) U T.I. U MOKa3bIBaET, YTO PpeiM MOKET UMETh CIOTHI C PA3HBIMH 3HAYCHUSIMU: S -
BCE CJIOTHI JIOJDKHBI UIMETh OJJMHAKOBBIC 3HA4YCHUs, R - 3HaueHue ciI0ToB (hpeiiMa HIKHETO YPOBHSI
JOJKHBI HAaXOJUTHCS B TMpejeNiaX, YKa3aHHBIX 3HAYCHUSMHU CIOTOB (ppeiima BepxHero yposHs, O -
IPU OTCYTCTBUU yKa3aHHS 3HAYCHHE CIIOTa (peiiMa BEPXHETO YPOBHs CTAHOBHTCS 3HAYCHUEM CIIOTA
¢peiiMa HIDKHErO YpOBHS, HO B CIIy4ae OMpPEEICHHs] HOBOTO 3HAUEHUS CIOTOB ()PEHMOB HIKHUX
YPOBHEH yKa3bIBAIOTCS B KAUECTBE 3HAYCHUN CIIOTOB.

4. YkazaHue TUIa JaHHBIX. YKa3bIBAETCS, YTO CJIOT MMEET YWCIECHHOE 3HAYCHHUE, JUOO CIYKUT
ykazareseMm Jipyroro ¢peiima. K Tunam qaHHBIX OTHOCATCS:

FRAME (ykasarens), INTEGER (uensiit), REAL (neiictButensueiii), BOOL (6ynes), LISP
(mpucoenunennas npouenypa), TEXT (tekct), LIST (cnucok), TABLE (tabaumna), EXPRESSION
(BBIpa’k€HUE) U JP.

5. 3HaueHHMe cCiOTa. HYHKT BBOJa 3HA4YCHHA CJI0Ta. 3HayeHue cJoTa JOJDKHO COBIIagaTb C
YKa3aHHbIM THUIIOM JAHHBIX 3TOT'O CJIOTA, KPOME TOI'O0 AOJIKHO BBIITOJHATHCA YCJIOBUC HACIICIOBAaHMA.

6. [lemon. 3neck maercs onpenenenue aemonoB tuna IF-NEEDED, IF-ADDED, IF-REMOVED u
T.1. JIeMOHOM Ha3bIBaeTCs MPOIEaypa, aBTOMATHYSCKU 3aIllycKaeMasi IPU BBIITOJIHEHUU HEKOTOPOTO
YCIIOBHSL. JIEMOHBI 3aITyCKAIOTCSI IIPH

oOpalieHun K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, AeMOH SBJS€TCS Pa3HOBHIHOCTBIO
MPUCOEANHEHHOMN MPOIETyPHI.

7. llpucoenuHeHHas npouenypa. B kadecTBe 3Ha4eHMsS CI0Ta MOKHO MCIIOJB30BaTh MPOTrpaMMy
nporenypHoro tumna. Korma Mbel roBopuM, 4TO B MOZENSX INpEACTaBIECHUS 3HAHUN ¢pelmMamu
06’BGHI/IH$[I-OTC$I MMpoucaAypHBIC U ACKIIAPATHUBHBIC 3HAHUA, TO CHUTACM JCMOHBI U IMPUCOCANHCHHLIC
IpOLEAYPBI IPOLEAYPHBIMU 3HAHUSMHU.

Oco0eHHOCThIO UEPAPXUUYECKON CTPYKTYpHI SBISETCA TO, 4TO MHPopMaius o0 arpudyrax ¢peiima
Ha BEPXHEM YPOBHE COBMECTHO MCIIOJIB3YETCs BCeMU (peiiMaMM HI)KHUX YPOBHEH, CBSI3aHHBIX C
HUM.

Hanpumep: ®peiiMmoBoe nmpeacTapieHne KOHPEepeHIHH.

Hepapxuueckue ¢ppeiiMOBble CTPYKTYpbl 0a3upyroTcs Ha oTHoweHusX IS — A Mmexnay ¢pelimamu,
OTKCHIBAIOLIMMH HEKOTOpYI0 KOH(pepeHuMoo. Bce ¢peliMbl 10KHBI coaepkaTh WH(GOPMALHIO O
HATE, MECTE, HAZBAHWUNW TEMbI, JOKIIAAYUKE. Takum oOpa3oM, Ha caMOM BEpPXHEM
yposHe omnpenenex ¢ppeiim KOHOEPEHIIIA.

Kondepenumn pazgensirorcs Ha KOMMepYeckne W 1o pa3BuTHIO. OHH COCTaBISIOT JOYEpHHE
¢peiimbl. B HUX MOTYT OBITH 100aBJIEHBI CIOTHI: 00BEM TOPTOBIU U OIOKET.



KoHdep eHIA

Aama
Mecro
Tena
IS-A ' IS-A
KOMMePY eCK I10 PA3BHTHIO
Aama Adama
Mecro Mecto
Tema Toprormst Tema PazeHIHE
JOKTTHHK JOKTaUHK
IS-A
02.01.92 4 KoH]epeHIHs
Aama
Mecto Kongeperi-san K3 EMITTAD
Tema
Jormamauk  Amako

[Tpumep dpeiiMoBoii MoaeTH

3ananue 2.

Hcnone3ys ¢GpeiiMOBYI0O MOJAETh NPEICTABICHUS 3HAHWHA pEal30BaTh CTPYKTYPY OTHOILICHUH,
OIMCHIBAIOLIUE CIAEAYIOLUE CUTYAIUH:

1. sK3aMeH 1o JAUCHUIUIMHE 3a CEMCCTp Y IIperoaaBaTeyd MpU COCTABIIANOIINX: CEMCCTP, 3K3aMCH,
npenoaaBareiib, OUCHKA, CTYACHT, I10JIYy4YaThb.

2. BC€AOMOCTb NPHU COCTABJANOMIUX: AUCHUIUIMHA, CTYACHT, 3K3aMCH, CEMCCTp, HPCIOAaBaTCIIb,
OIICHKaA.

3. I(OH(I)epCHI_II/ISI 10 KOMMCEPUYCCKHUM BOIIPOCAM ITPHU COCTABJIAIOINHNX: NdTa, MECTO IPOBEACHU, TCMA,
[ECJIb BBICTYIIAIOMIUEC.

4. TMOJIYUYCHHEC OLICHKHU ITPU COCTABJIAIOIIHNX: IIPCIIOAABATCIIb, CTYACHT, OLICHKA, I10JIYYaTh.

5. HCHoNB30BaHUSA HU3ACIIMA MPpU COCTABJIAIOIIHNX: OpraHu3anus, pa3pa60TI<a TEXHOJIOTHYCCKOT'O
peumicHus, HCCICAOBAaHNC (((bI/ISI/I‘leCKOFO 3(1)(1)CKT8.», MCTOJbI CO3AaHUA U3ACITHUA.

6. umHpopMammonHast cTpykrypa b/l B MamMHOCTPOCHHWM TIpH COCTaBISIOMMX: (HU3HIECKHE
3pGEeKTh, TEXHUUYECKUE pEIIEHUs, M3/eius, OOBEKT IOCTaBKM MW3JeNus, NpUOOpbl M CTEHbI,
HOPMATHBBI.

7. xnaccuuKanus TMPOAYKTAa IPH COCTABISIOIIMX: Ha3BaHUe, 00JacTh NPUMEHEHHs, CHoco0
XpaHEeHus, croco0 TPAHCIIOPTUPOBKH.

8. ayauTopud (OHI/ICB.HI/IC) npu COCTaBJIAOINHUX: BMCECTUMOCTb, HA3HAYCHHUEC, COCTABJIAIOIIHNC,
MECTOHAXOXICHUC.

9. )KMBOTHBII MUD IPpH COCTABIIAIOIIUX: BU, TUIL, CpCla O6I/IT3.HI/ISI, 0COOEHHOCTHU IIOBCICHHUA.

Tema 1.2 IIporpammuoe odecnieuenue no MU

IIpakTuyeckas padora.
Coznanue onronoruu B cucteMe PROTEGE. Ocuost RDF u OWL
Bonpocsl (koMneTeHUMU, HABBIKH) 1JIS1 OCBOCHUSL:



3. OmnpenenuTh MNOpeAMETHYIO  00JacTh, C€O3JaTh  KJacchbl, OTHOIIEHHS  C
UCIIOJIb30BaHUEM cHucTeMbl Protégé, a Taxke Ha mpumepe cosznaHHol b3
paccmotpets Mojens RDF, si3pik OWL u cunTakcuc Turtle.

4. Hayuwutbcs peanuzobbiBaTh noHsTHS Defined Classes, DL Query B cucteme Protégé

5. HM3yuuTh BO3MOXKHOCTH si3bIKa 3anipocoB SPARQL

6. Hayuutbcs aHanm3upoBaTh cO3/aBaTh MpaBuUja Ui MPOBEPKHM HHGOPMAIMH O

ToBapax ¢ nomouisko A3bikoB SWRL 1 SQWRL .

3agaHus 1719 BBINOJHEHHUS M MeTOANYEeCKHEe PeKOMEeH AN

B kauectBe npumepa OyaeT paccMoTpeHa HH(pOpMAIUs 0 KOHKPETHOM TOBape (KOHKPETHOM
cMmapTdoue') 1 Ha ee OCHOBaHMH COCTaBIeHa MepBas Bepcus b3.

[lepen wauamom paboTel ¢ cuctemoit Protégé [6] HeoOXOoAMMO COCTaBUTH XOTsA Obl
HEKOTOPYIO YIPOMICHHYIO KOHIENTYAIBHYI0 MOJIENb MpeaMeTHON obxactu. UM, mist Toro 4roOsl
MIOTOM HE OBIJIO CIOXKHOCTEH ¢ ee (hopMann3anueil, HEOOXOIMMO OTPENEIUTh KAKUMH CYIITHOCTSIMHU
MO>HO onepupoBaTh. B nannom cirydae 3to cymnoctu moaenu RDF [1, 2] u s3p1ka OWL [4], T.K.
MHOI'ME CHCTEeMbl M OMOJIMOTEKH, B TOM uuciie Protégé moanepkuBaeT 3TU CTAHAAPTHI, U OHHU
SIBIISTIOTCSI HAanOoJIee pacpOCTPAaHEHHBIMHU.

Crout cpazy oTMeTUTh, yTO MoJesb RDF sBisercs aOCTpakTHON U CYIIECTBYET MHOKECTBO
SI3BIKOB C Pa3HBIMH CHHTaKCHCcaMu, peanusyromux ee [1]. OWL takxke MoxkeT ObITh TpeoOpa3oBaH B
HECKOJIbKO HOTalui U B M000# 13 s1361koB RDF [4]. KoHkpeTHbIe CHHTaKCHUCH Oy IyT 00CYKAAaThCS
MIO3JHEE U BCE MPUMEPHI, ONMCAHHBIE HUXKE MOTYT X HE NPUACPKUBATHCS.

Ontonoruss B pamkax wmozenu RDF mpenmonaraer omnpeneneHue JoObIX MOHSATUR
MpeAMETHOM 00JIacTH B BUJE TPOEK: CYOBEKT — MpEeauKaT — OOBEKT. MHOKECTBO TaKUX TPOEK
oOpazyer rpad noHATHH. CyOBeKTHI U OOBEKTBl HMHTEPIPETUPYIOTCS KaK  BEpIIMHBI
OpPUEHTHPOBAaHHOTO rpada, a MpeaukaTsl Kak ero Ayrd (M ONpeAeNsioT OTHOUIEHHS MEXAy
CYILIHOCTSAMH). BepimHbl MOTYT OBITH CIEIYIOIINX TUIIOB: PECYPC, ITyCTasi BEpILINHA.

Pecypc omnmchiBaeT HEKOTOpOE MOHSATHE PEATbHOTO MHMpa M pa3/eisieTcsl Ha CChLIOYHbIE
pecypcsl U ckaysipHble. CCBUIOYHBIE PECYpChl — 3TO HEKOTOPBIE NOHATHS, KOTOPBIE MOTYT MMETh
XapakTepUCTHKH (Hanmpumep, cMapTdoH, cmapTtdon SMGI65FZPHZER, skpan). TakuM moHATHSM
npucBaMBaeTCs Ti00anbHbId  yHUKambHBIN uaeHTudukatop IRl (Internationalized Resource

Identifier) (mampumep, http://myontololgy.org/goods#phonel). CooTBEeTCTBEHHO, TaKHe PECYPChI

MOT'YT HAXOJAUTHCA KaK Ha MECTC CYG’BCKTa, TaK U Ha MecTe 00BEKTa B 3aBUCUMOCTH OT npeaukara.

CKaJ'ISIpHBIC PECYPChI YKA3bIBAIOT HCKOTOPLIC KOHKPETHLIC XAPAKTCPUCTUKU W SABJISIIOTCA

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


http://myontololgy.org/goods#phone1

IIPOCTO 3HAYEHHUEM OIpeleseHHOro Tuma. COOTBETCTBEHHO, TAaKHE PECypChl MOTYT HaxOJIUTCA
TONBKO Ha MecTte 00bekTa. Ho, mpu 3TOM 1JIs1 HUX MOXKET OINpPENeNsAThCS THUIl U JUISI CTPOKOBBIX
3HaYCHUH MOXET ONpeAesAThCA sA3bIK. Hampumep, Ui Hameld NpeaMeTHOW o0JacTh TaKUMH
CYIIHOCTSIMH MOTYT SIBJISIThCS: 6.2 (KOHKpeTHas auaroHaib dkpana; float), «Samsung Galaxy S9+—
(opuruHaNIBHOE Ha3BaHUE; String); «IepPHBIM(@ru (IBET; String; pyCCKUi).

Taxke HEOOXOIUMO OTMETHTh, UTO «IPEIUKAT " TAKKE MOXKET OBITh «CYOBEKTOM ™ HIIU
«00BEKTOM ™ B paMKaX JIPYTHX TPOEK. ITO HEOOXOIUMO YTOOBI, HAPUMEp, OMUCATh OTPAHHYCHUS
JTAHHOT'O OTHOILICHUS.

[Tycras BepiirHa B OCHOBHOM HEOOXOAMMA JUISl «MMUTAIUSA ™ N-apHBIX cBaA3eil. Kak BugHO U3
KOHLENIMY MOJIENH, IPEAUKAT MOKET CBA3BIBATh TOJIbKO 2 pecypca. Ho, 3To pemiaercs ¢ moMoupro
BBEJICHUSI TIPOMEXYTOYHOW BEPIIMHBI U pa3JelicHHEeM CBS3M Ha HECKOJNBbKO OunHapHbIX. [Ipnm sTOM
BepIlMHA He OyJeT MPEeACTaBIATh MOHITHE PEAbHOTO MHUpA M €l HET CMBICIIA 1aBaTh YHUKAJIbHbII
100aNbHBIN UAEHTU(UKATOP, JOCTATOUYHO JIOKATBHOTO AJISl COCTaBIIEHUSI TpoeK. IMEHHO Ui Takux
BEpILMH U BBEJIEH 00cyxnaeMblil Tum. I[Ipu 3TOM He Bcerna O4eBHJIHO CTOMT JIM BBOJUTH Ui TOMN
WIM WHOHM CYIIHOCTH IJIOOATbHOHN miaeHTHduKaTtop. Hampumep, KOHKpeTHBIH cMapThoH oOiamaet
PSAAOM XapaKTePUCTUK AUCIUIES U OBLJIO PEIIeHO BBIACIUTh AUCIUICH KakK OTIeIbHYI0 CYIIHOCTb. [Ipu
9TOM JIJIsl HAC OH SIBIISIETCSI HEOTHEMIIEMO 4acThi0 cMapTQoOHa, a IPOU3BOIUTENH CMapTPOHA MOKET
CTaBUTh pA3HbIE MOJENIU JAMUCIIES OT pa3HbIX IPOU3BOJIUTENEH NpPHU YCIOBHUH COXpPAaHEHUS
XapakTepucTuK. Toraa MokeT OBITh IeJeco00pa3sHO HMCIONB30BaTh MYyCTy0 BepmuHy. C apyroii
CTOPOHBI, €CIIM MPOU3BOAUTENL IPUCBOUI JIaHHOMY AMCILICIO ONPEAENIEHHbIN KOJ, TO MOKET ObITh
1es1ecoo0pa3Ho BBIJICIUTH €ro Kak pecypc. T.K. OH MOKeT ObITh YCTAHOBJIEH U Ha JIpyroit cMapTdoH,
a Takke OyJleT Ipollle peaar30BbIBaTh, HATPUMED, 3aIPOCHI AJIs ONPENIeIeHUs] CEPBUCOB, TJI€ €CTh B
HaJIW4MM JaHHBIM jauciuied. Jid mpuMmepa IyCTOM BEPIIMHBI PAaCCMOTPUM  XAPAKTEPUCTHUKY

«pazpelieHne " y KOHKPETHOTO JIHCILIES:
SM-D-G965FZPHSER pa3pemenne x
_X ropuzoHTab 2960

_X BepTukans 1440

JlaHHBIE TPOMKHU ONUCHIBAIOT rpad), M300paxKeHHbIH Ha puc. 1.

pasgeweHue ropv3oHTaNb

SM-D-G965FZPHSER 25960

» 1440

BEDTUKab

Puc. 1 I'pad, onuceiBaromuii pazperieHue TUcIies



CTOUT OTMETUTH, YTO JAHHBIE MOHATHUS TAK)KE MOXHO OBLIO OMUCATh C UCIHOJIb30BaHUE 2
CBsI3EHM  «pa3pelieHre rop—, «paspelieHne Bep— ©u 0e3 MPOMEKYTOYHONW BepIIMHBL. YTO
MOKAa3bIBACT, YTO CO3/IaHUE€ OHTOJOTMU OCTAETCS BAPUATHBHBIM MPOILIECCOM, 3aBUCAIIUM OT
KOHKPETHBIX 1LIeJIeH U MpearnouTeHnit pa3paboTumkKa.

Kak mpasuno IRI pecypca cocroutr u3 mumeHtudukaropa b3 mnm mpoctpaHcTBa MMEH U

uneHtuukaropa moHsTuss B Hem. Hampumep, «http://myontololgy.org/goods#phonel—, moxer

O03Ha4aTh, 4YTO OMNHUCBHIBaeTCsA TMOHATHE «phonel— B B3 ToBapoB ¢ wuIeHTUDUKATOPOM
«http://myontololgy.org/goods#—. UToObl HEe MUcaTh KaXXAbIH pa3 MOJHBIN uaeHTHGUKAaTOp b3 mimm
IIPOCTPAHCTBA UMEH, €r0 3aMEHSIOT Ha npedukc. Hanpumep, MOKHO 3anuceiBaTh «mo:phonel—, riue
noJ «mo:— Oyzaer noapaszymeBarhces nmonnelid IRI B3.

Cranmaptr RDF BBOAMT HE TOJBKO KOHIEMIHMIO, HO M 3 MPOCTPAHCTBA UMEH C OOIIMMH
noustusmu: rdf, rdfs, xsd [3]. I'me xsd omuchIBaeT THIBI, KOTOPHIE MOXHO HCIIOJIb30BaTh B
onronorusx Ha 6aze RDF (mampumep, xsd:string, xsd:integer, xsd:double, xsd:boolean). Harmpumep,
paspeuieHne JucIuiess 1O TOPU3OHTAIM MOTJO OBITh ONHCAHO CJIEIYIIUM o0pa3oM: X
ropm3oHTans  “2960”"xsd:integer. OcHoBHble moHsATHS u3 rdf, rdfs, xoropeie OymyT
HCIIOJIb30BAThCS B paMKax JaHHOW paboTsl: rdfs:Resource (moHsiTHe pecypca, OMUCAHHOTO paHee),
rdfs:Class (nmonsitue kinacca), rdf:Property (monsitue otHomenus), rdfs:subClassOf (otHomienue,
KOTOpOE OIpeeNseT «CyOBeKT— Kak monkiacc «o0bekra™), rdfs:subPropertyOf (orHOmEHHE,
KOTOPOE OIpEeNeNsieT «CYObeKT— KaK YTOYHEHHE «OOBEKTa™, SBIISIOMIETOCS OTHOIICHUEM),
rdfs:domain (oTHoOIIEHUE, onpeestonee 00J1acTh ONPECICHHs APYroro oTHOIIeHus), rdfs:range
(oTHOILIIEHUE, OMpeaensioniee 00NacTh 3HAYEHUS JAPYroro oTHomleHus), rdfitype (oTHomieHue,
KOTOPOE OMpEENsIeT «CyObeKT ™ KaK IK3eMILIAp «00BeKTa ™).

OWL siBiisieTcst CTaHAapTH3UPOBAHHBIM SI3BIKOM CO3IaHUsI OHTOJIOTHI. OH UMeeT HECKOIBKO
BapMaHTOB CHHTaKcHca (B TOM uucie (yHKIMOHAIbHBIN), a TaKKe MOXKET ObITh IpeoOpa3oBaH B
moboii u3 cuntakcucoB RDF. T.k. OWL coBmectum ¢ RDF, To B Hamem ciaydae oH Oyner
UHTEPIPETUPOBAThCS Kak HajacTpodika Haa RDF, koropas yTouHseT NOAXOJ K CO3JaHHUIO
OHTOJIOTHH, pacIIupsieT BO3MOKHOCTH MOJIENIM U BBOAWT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA UMEH
owl).

b3, co3ngannbie ¢ ucnonb3oBanueM OWL mpenmnonararoT, 4To0 Ha HUX MIPOU3BOJIUTCS BBIBOJ,
KOTOPBIiA MO3BOJISIET TPOBEPUTH HETIPOTUBOPEUUBOCTH b3, BEIBECTH HOBBIE OTHOIIICHUS.

B cBsA3M ¢ 3THM omnyicaHHE OHTOJIOTHH MOKHO pPasaciIuTh HaA:

1 Cymnoctu. Bee nonsatus, onncanHele paHee B paMkax RDF, a Takke HeKOTOpbIe HOBBIE M3
OWL;
2 Beipaxkenus. OnucaHue TOHATHS 4Yepe3 KOMOMHAIMIO MHOXKECTBA JAPYTHX CYIIHOCTEH.

O}IHI/IM N3 OCHOBHBLIX IPUMCPOB MNPHUMCHCHUSA ABJIACTCA OMNPEACIICHHUE KilacCa 4Y€pPe3 BbBIPpAXKCHUC.
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Hampumep, «Kamepodpon— — 310 TenedoH, KOTOpHIi MMeeT HE MeHee 2 OCHOBHBIX Kamep C
pa3pemieHueM He MeHee 20MeramuKcenei; HOBBIM THI «UUCIO— — 3TO OObEIUHEHHE MHOXKECTB
IEJIBIX YUCEI U YHUCEeN C APOOHOMN YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE IMIOJIOKEHHUSI M TIOJOXKEHHS, KOTOpbIE BCerjaa JOJDKHBI
OCTaBaThbCsA UCTUHHBIMU. Hanpumep, Ha oTHOIIEHUE «LITOTHOCTBIIMKCenei— MoryT ObITh HaJI0KEHbI
OTpaHHWYCHUS HA 00JacTh OMpeAeNeHUs — JK3eMIUsIp Kiace «Jlucmieli—~ u 00macTh 3HAYCHUS —
«uenoe yucio—. [Ipu 3Tom ecnu B 6a3e 3nanuil Oyaer Tpoiika «G miotHocThlIukcenel 529, To 310
MOKET MpHUBECTH Kak K omubke (ecnmu G TOYHO HE MOXKET SIBISATHCS SK3EMIUIIPOM Kilacca
«/lucrmeri—), Tak 1 K BeIBoiy HoBoro otHoreHus «G rdf:type Jducrieii—.

Kak yxe Obi1o ckazano Beimie, OWL no0OaBnsieT HOBbIC MOHATHS U aKCHOMBL. JIJIsT TaHHOM
paboThI HEOOXOIUMBI CIICTYIOIINE MTOHATHS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBnstouiics mpeakom Beex kiaaccoB. AHanoruueH Object B HEKOTOPBIX

A3BIKaX MPOrpaMMHUPOBAHHS;

3 owl:ObjectProperty. [Tonkiacc ornomenuii (rdf:Property), cBs3piBatomux n8a pecypea c IRI;
4 owl:DataProperty. [Toaknacc otnomennii (rdf:Property), csa3piBatonux pecype ¢ IRI u
JUTEpal;

5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu object/data property,
SIBJISIIOIIIEECS TTPEIKOM Bcex Object/data property;
6 owl:FunctionalProperty. Knacc oTHoeHu, IPpUMEHSIEMBIX K OJJHOMY «CyOBEKTY ™ TOJIBKO
oZlMH pa3. T.e. B OHTOJIOTMYU HE MOXKET CYLIECTBOBATH JIBA TPHUILIETA «X € Y1, «x ¢ y2—, roe yl n y2
pasHble cymHocTH 1 «c rdfitype owl:FunctionalProperty—;
7 owl:disjointWith. OTHoIIEHUE, TEKITAPUPYIOIIEE, YTO IK3EMIUISIP CYObEeKTaKIacca He MOXKET
OBITh OJTHOBPEMEHHO 2K3EMILIIPOM 00beKTa-Kinacca. T.e. B OHTOJIOTHH HE MOXKET CYIIECTBOBATH JIBA
tpurera «x rdfitype yl—, «x rdfitype y2—, rae y1 u y2 pasnsle knaccsl 1 «yl owl:disjointWith y2—.
8 CymrHocTH, He0OX0AUMBIE JJIsi COCTAaBIEHUS BbIpaXXKeHUH. ByayT onuchIBaTh NpH MOSIBICHUH
(owl:members,, owl:unionOf u T.1.)

Temnepp, KOT1a CYITHOCTH, KOTOPBIE MOTYT OBITH MCIIOJIb30BaHbI, 0003HAYEHBI,
MOYKHO CIJTAHHPOBATh 00Illee ONUCaHue MpeaAMeTHON obnacti. OHO pa3/ieNeHo Ha ONUCaHNe

KJIACCOB, SK3EMIUISIPOB U OTHOLLICHUN MEXYy HUMHU (pUC. 2) U ONUCAHUE CAaMUX OTHOILIEHHH (puc. 3).
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—p owl:Class

SM-G965FZPHSER » 2018 |

rof, BbINYCKa

- o NpoM3IBoAUTENA .
21— Torap uacte | SM-G965FZPHSER ‘
% rdfs:subClassOf -~
2 SM-D-G965FZPHSER
3 CmaprdoH

L— Yacrb ToBapa

T p—

— Aucnnei

|

— Kamepa

—* MNMpoueccop

——  AKKYMYNATOPR ‘

rdfs:subClassOf

Puc. 2 CDparMeHT rpa(ba, OIMUCBIBAIOUICTO KJIACChI, SK3EMIIIAPBI 1 UX OTHOIICHHUA B paMKax

oInucaHus cMapT(HOHOB

owl:Property ceoBoaroe
rdfs:range
_.; PR ' EEPREITENGE ok xsd:string \
rd;s:domain rd.fs:range \
—’m xsdistring \W‘
rd.fs:range rdfs:su‘bProperlyof -

—’) YacTb 1083,

—— YMCNO308 g—

‘ paspelwenue
Koa NpOUIBOANTENR fed
‘ rdfs:range

| TexHONOrMA U3ITOTOBNEHUA Paspewenue
rdfs:range Hpana
_’* wididovble rdfs:subPropertyOf : rdfs:domain
5 rdfs:domain Aucnneit
rof BbiNycKa —_— rdfs:domain

p——r 1 aspewenme

‘ AMAroHanb 3KpaHa i

rOpPU3OHTaNb

Puc. 3 ®parment rpada, onuchIBaromEero CBOUCTBAa B paMKaX OIMHUCAHUS CMapT(POHOB

B pamkax npuBeeHHOTO (hparMeHTa KJIacCOB BbIICJICHBI OUEBUIHBIC KIACCHI:
«ToBap», «Cmaptdony». Taxxke BbIIEICHB HEKOTOPBIC OTAEIBHBIE COCTABJISAIONINE cMapThoHa Kak
nojakaccel kiacca «Hacte ToBapay: «Jlucmieii», «Kamepay, «IIporeccop», «Akkymynsaropy. Croga
BbIJIEJICHBl TOJBKO CaMbl€ Ba)KHBIE YaCTH, KOTOpPHIE OOJIbIIE BCETO MHTEPECYIOT IMOKyHaTened u
HaubOosee IeHHBl Npu 00paboTke uHGoOpMammu o ToBape. OcCTalbHBIE XapaKTEPUCTUKU OyayT

3a1aBaTbCsl OTHOHICHUAMU MCKAY KOHKPCTHBIM CMapT(bOHOM U KOHKPCTHBIMH 3HAYCHUSIMU (Ha
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n300pakeHNM B KayecTBE IMpUMepa TaKUX OTHOUIEHHH MOXKHO BHUJAETH: «TOJ BBIITYCKa», «KOJ
npou3BoauTENs»). CTOUT OTMETUTh, UYTO HEKOTOpbIe Y3Ibl (Hampumep, «[2.9, 1.9]») 3amanbl B
abCTPaKTHOM BHJIE U UX KOHKPETHOE 3a/laHie OyJIeT 3aBUCETh OT MCIIOJIb3yEeMOT0 CHHTAKCUCa W/UIH
BO3MO>KHOCTEM HHCTPYMEHTAJIbHON CHCTEMBI.

B pamkax npuBeneHHOro ¢parmMeHTa CBOMCTB He caenaHo pasneneHue Ha ObjectProperty u
DataProperty Bo m30exaHue HM3IUIIHEH KOHKpETH3alMH (MPH pealu3aliy pasjelieHHe JeiIaeTcs
OUYeBUIHBIM 00pa3zom). B pamkax mpsMbIX HacleAHUKOB «owl:Property» BbIIEICHBI THIIBI
BO3MO>KHBIX OTHOILIECHUM: «4acTb» (s CBSI3H TOBapa c €ro YacThI0),
«YHCII0BOE/TEKCTOBOE/CBOOOIHOE/pa3pelliecHHe» (laHHbIe CBOMCTBA OMNPEENSAIOT I'PYIIy CBOWCTB,
00BeIMHEHHBIX 00 001acThi0 ompeneneHus. Pa3aeneHne Ha TEKCTOBOE W CBOOOJHOE CIEIIAHO
JUIA  YOPOWIeHHsS JanbHedmeld o0padorku. Ilom TEKCTOBBIMH IMOApPa3yMEBAIOTCS KOHKPETHBIC
3HAYEHUs, KOTOpbIE IMOTOM MOIYT OBITh IIpeoOpa3oBaHbl B IepeuucisieMblii Tun. B pamkax
CBOOOJHBIX JK€ OMNMCAaHUS MOTYT COJEepXKaTh HECKOJbKO XapaKTEPUCTHK, OJIHY XapaKTEpUCTHUKY,
3alMCaHHy0 pa3HbIM o00pa3oM M T.A.), «unknown» (Tpymma XapaKTEPUCTHK, I00aBIISIEMBIX
aBTOMATUYECKH B IIpouecce cOopa uHOpManuM, I KOTOPHIX HEBO3MOXHO OIPEAEIUTD
HNPUHAAIEKHOCT K paHee OMMCAHHBIM IPYIIaM).

Heo6xoauMo moHMMaTh, YTO B pamMKax pHC. 2, pUC. 3 NPUBEAEHBI TOJBKO (hParMeHTHI
rpada mis ympomenus. OctaBmuecss (parMeHTbl ONMMCHIBAIOTCS AHAJIOTMYHO M HE 00JanaroT
JIOTIOJTHUTEIbHBIMU OCOOCHHOCTSIMHU.

T.x. omMcaHue JOMKHO TMOApPa3yMeBaTh BO3MOXHOCTH cOopa uHpoOpMauuu ¢
UCTOJIb30BAaHUEM TPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOroBOpUTH Kak IpH 3TOM Oyner
IPOUCXOIUTH JOOABJIEHUE HOBBIX CYLTHOCTEMH:

1. IToxy4yuTs ¢ AETAIBHON CTPAHUIBI TOBApPa CIIMCOK XAPAKTEPUCTHUK B BUJIC «HA3BAHUE

— TEKCT» U APYTUX HEOOXOIUMBIX OT/IEIbHBIX MOJIEH (CChUIKA, KOJI TOBapa, KaTErOpus U T.1.);
2 IIponsBectn mnouck mnoxakiacca kiacca «ToBap», COOTBETCTBYIOIIEITO KaTE€ropuM pac-
cMaTpuBaeMoro Tosapa. Eciu He HaliieH, TO cOo31aTh;
3 CoznaTh 3K3eMIUISIp MOIYYEHHOro B M.2 kjacca (JokanbHas yacTh IRI dopmupyercs kak
«Kon npousBoautens» uinu kak «KoJ ToBapay» mpu ero OTCyTCTBUH)
4 JIist KaXXa0U XapaKTepUCTUKH

4.1. IIpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTHKA K OMMCAHMs KaKOro-TO M3 IOJKJIACCOB Kjacca

«Hactpe ToBapa». [logkiaccel knacca «Hactb ToBapay», a TAKKE OTHOILIEHUS, CBA3AHHBIE C

HUMHU 33/1aHbI 3apaHee U He U3MEHAIOTCS B mpoliecce coopa uHbopmaruu. [ kaxaoro us

TaKMX KJIACCOB 3aJal0TCsl CIMCKU MOJieH M mpaBuia MX mNpeoOpasoBanusi. KoHkpeTHbIe

peanu3aiuy 3Toi yacTu He OyJyT paccMaTpUBATHCS.

4.2. Ecnu OTHOCHUTCS, TO MOJYYUTh SK3EMIUIAP (a MPU OTCYTCTBUHU CO3AAaTh) COOTBETCTBYIOIIEH
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yacTu (popmupoBanus jokadbHOW uacTth IRI mma Takumx yacreld Takke MPOMKMCAHO B

npaBwiax u3 1. 4.1.). /i mosydeHHOro 3K3eMIUIpa 3aAaTh OTHOLIEHHE, CBS3BIBAIOLIETO

€ro C paccCMaTpUBACMON XapaKTEPUCTUKOM.

4.3.Eciu He OTHOCHUTCA, TO HAWTH OTHOIICHHWE [0 MMEHHU XapaKTEPUCTHKU (IIPU OTCYTCTBHUHU

CO3/aTh OTHONICHHE C TaKMM HMMEHEM Kak JOo4YepHee CBOWCTBO ISl CBOMCTBA «unknowny

WIA TUMU3UPOBAHHOTO CBOicTBa). CBsA3aTh SK3EMIUISIP TOBapa C pPaccMaTpUBACMBIM

3HAUEHUEM XAPAKTEPUCTUKH MOTyYEHHBIM OTHOIIICHHEM.

3n1ech MpOSIBISIETC THOKOCTh OHTOJOTMYECKOTro IMOAXoAa. B oTnuyuu OT pensiiuoHHON
MOJIeJIH, B JIFOOOM MOMEHT JIETKO MOTYT OBITh 100aBJIeHbI HOBbIE OTHOILIEHUS, IPOU3BEACH IEPEHOC
UX B JIPYTYIO TPYIILY, TPOU3BEACHO 3aJaHHe UM HOBBIX OorpaHuYeHuil. Taxke paboTa ¢ onucaHuem
MPEeIMETHOW OOJIAaCTH B IIEJIOM BEIETCS B TEPMUHAX OOBEKTHOW WIIM JIFOOOH MHTEpECYIomelH Hac
monenu. [Ipu 3TOM M3MeHeHus, Kak MpaBuio, HE BEAYT K JOJATOMY OXHAaHUA (T.K. Yalle BCEro
JIOCTaTOYHO U3MEHEHHS HECKOJIBKUX TPOEK).

[TomyunB o6mee HeGopMaTbHOE OMMCAHUE MOJICNIH, MOXXHO MPUCTYNATh K ee (popManu3anuu
u peamusaimuu b3 ¢ uWcmonb30BaHMEM KOHKPETHOTO CHHTAaKCHCAa W/WIM WHCTPYMEHTapHs. OTH
IpoLecchl OYAYyT AeNaThCs MapaieIbHO ¢ UCIOIb30BaHUEM CHUCTEMBI Protégé.

[lepBoHayanbHO MOCIE 3aMycka CUCTEMbI HEOOXOAMMO 337aTh UACHTU(DUKATOP OHTOJIOTHH
Ha BKJIagke «Active ontology» B mosie «Ontology IRD» (puc. 36). [lanHblii naeHTHGUKATOP TaKKe
ompenenser u  0Oa3oBeni  npedukc. s u3zoOpaxenHod  ontomormm IRl Oymer
«http://myontologies.com/goods», a 06a30BbIii npeduKc s BCEX CO3JAaBAEMbBIX CYIIHOCTEH

«http://myontologies.com/goods#»

n goodhy hepy Mmpontofoges cormdgoonde]  TEATARca ey sontem \Ontoks gy Proteg o'y ssourn

fin Edt Vew Hassonwr Toch Refactr Window  Help

% goods * Eamch

Active ontobg Entties individuals by class DL Query

o more ___________ mu=w=]
Orronagy W R el i) SN ] 6 Metrics

Oetolegy Vervon i

Class asloma

Ontology imports Orfology Prefixes General ciss sxioms

- B s Vaast 8 s b B vy ¥ Vv wtvwes &

Puc. 4 Bxianka «Active ontology» B cucreme Protégé (a — maHenb B BKJIAJIOK ¢ aKTUBHOM BKJIaIKOM

«Active ontology»; 6 — u1eHTU(PUKATOP OHTOJIOTHH)
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B oo ety empontoioges comiguods) 2Tt bemOvalogy Protg ey s

fide Ldt View Hnsscoer Tooks Hefactor Wirkdow Help

& gooas ~ Baach

a
Active ontology Entities Individuals by class DL Query
Indivicuais . = %owiThing
Anncestion properties  Datalypes  Annotations Lisage
Data P'Pps“”, N _TIE = 8
Classes Oeject properties s
T W T T g
: ‘ &
Add subclass.. Ctri-E

Asserted -

Lo

—

Duplcat Adds a sub-ierarchy dalow the selected ciass created from tab indented text
Change IR| (Rename), Ctril

Copy IRI

Copy OBO

Copy display name

Copy as Markdown

Copy subhierarchy as tab indented text Ctri+Al-C
Show IR| in Web browser [
Convert to primitive class Ctri-P

Convert o defined class Ctri-D

= - Remove disjoint classes axioms for subciasses.

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJOK C aKTUBHOW BKJIAIKOM
«Enititesy»; 0 — maHeb BIOKEHHBIX BKJIAI0K BKIagku «Entities» ¢ akTuBHOI BKiIagkor «Classesy;
B — cynepkiiacc owl:Thing; r, 1 — KHONIKHM 100aBIEHUS HepapXUX TOKIACCOB/TIOAKIIACCA TS

BBIJICJICHHOTO KJIacca)

Jlanee HEOOXOIMMO CO3/1aTh MEepapXHi0 KiaccoB. i 3TOro He0OXOIUMO BBIIEIUTH KJIacc,
MOJIKJIacCaMH KOTOporo OynyT BEpXHUE KJacchl Halle nepapxuu (B HameMm ciayyae owl:Thing, puc.
5B). ITocne 3TOr0 BHI3BIBaTh KOHTEKCTHOE MEHIO (TpaBoil kHonkoM MbIu — [IKM) u BeIOpaTh MyHKT
«Add subclasses» (puc. 5t). Knaccel Takke MOTYT J00aBISTHCS 110 OJHOMY (pHUC. 51).

[Tpn Haxxatun Ha kHONKY «Add subclasses...» mosBisieTcss OKHO 10OaBJIEHUS HEpapXUU
nojakiaccoB (puc. 6). Kaxxnas BBeleHHas CTpOKa B JAaHHOM OKHE CO3J1aeT OTJIEIbHBIN Kiacc (TmyTeM
noOasneHust B oHrtosoruto Tpoek «x rdfitype owl:Class . x rdfs:subClassOf y»). T'me x — IRI
co3laBaeMoro kmacca, 3agaBaeMblii kak «{IRI onrtomorum}#{oGpaboraHHoe ums kiacca}» (B
paMkax oOpaOOTKM HMMEHM Kiacca, NMPOMCXOAMT, HalpUMep, 3aMeHa mnpobena Ha « »);y — IRI
POAMTENIBCKOTO Kilacca, KOTOpbhIN 3amaeTcss kak owl:Thing mns kimaccoB, 3aaHHBIX 0€3 OTCTyma U
kak [RI Ommkaiiiero BepxHero kiacca ¢ MEHBIIUM OTCTYIIOM JJISI OCTAbHBIX (OTCTYIMBI 3a7aeTCs
kak «Taby).

[Tocne naxarusa Ha «Continue» MOSABISIETCS OKHO, MpeAJararoliee co3/1aTh s BCEX CO3aBaeMbIX

KJIACCOB OJIHOTO ypoBHS oTHOIIeHUs «owl:disjointWithy. J{nst 3T0it 3aqaun cornamaemcs.
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Enter hierarchy

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

ToBap
CvapTdoH
YacTe TOBapa
Oucnnen
AKKYMYyJIATOR
Kamepa
fNpoueccop
Paspeme}mel

Prefix

Suffix

Continue  Cancel

Puc. 6 OxHO co3nanust nepapxuu noAKIaccoB B cucteme Protégé

[Toxa B3 sBnsieTcs 10CTaTOYHO MPOCTOM, pacCCMOTPUM ee rpaduyeckoe MpeacTaBIeHUE H
onuH u3 cuHtakcucoB OWL/RDF. Jlns BbIBosa rpaduueckoro mpeacTaBieHUs HEOOXOIUMO
akTuBUpOBaTh BKIanKy «Window -> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 3mech
OyIyT BHUIHBI KJIAacChl, OK3EeMIUIAPI H object property. PaccmoTpeHne TEKCTOBOTO
IPEJICTaBICHUS] TO3BOJUT HaM YBUAETh Kakue UMEHHO TPOHMKHM HMHCTPYMEHTaJIbHAas CUCTEMa
co3/laia Ha JaHHbII MOMEHT M JIydllle MOHSATh Kak OHa palboTaeT (B HEKOTOPBIX CIydasx
MOBEJICHUE CHCTEMBl MOXXET OBITh HACTPOEHO, 3/IeCh pacCMaTpUBACTCs IOBEJECHHE I10
ymomyanuto). s astoro HeoOxomumo coxpanuth oHTosoruto (File -> Save As). Ilpum

COXpaHEHUHU Ha JAHHOM 3Tare HeoO0X0IuMO BeIOpaTh cuHTakcuc «Turtle Syntaxy.
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Active ontology Entities Individuals by class DL Query OntoGraf

. Al Th e
: ) s L

Asserted - Search:' jcontains _ -JSearch -

v ® owlThing n B EALDdADd AR A B2 @@ W S

4 fare

¢ Paspewenne =
» © Tosap [ ® omTrng
L HacT._ToBapa
o Tu‘nu " l l - ] Pa;a;un- J O ‘et osea
9 Sawope ‘ L,:AM,’"”"": ’ J | o FWM—J [ O Camipnidiem J l ® Duerven

Puc. 7 Bknanka «OntoGraf)» B cucreme Protégé

OTKpBIB TOJMYYHMBIIUICS (aill MOXKHO YBHJIETh NPUBEIACHHBIM Janee TEeKCT (IpH-
BE/ICHBI ()parMEeHThI C KOMMEHTApUsIMH, OOBICHIIOIUMHI CHHTAKCUC U OOIIYI0 CTPYKTYpPY
onronoruu. KomMeHnTapuu HaunHaroTcs ¢ #).

#Omnucanne HaYMHAETCS C OOBABICHUS IPEPUKCOB

#Omnpenenenne oOmero mpedukca BCeX CO3/1aBaeMbIX CYIIHOCTEH (J1ajee MOXKHO BMECTO
HEro IucaTh «:»

@prefix : <http://myontologies.com/goods#> .

#Omnpenenenue npeduxcos owl, rdf, xml, xsd, rdfs

# «.» ABISETCS CUMBOJIOM pa3JeIUTEIEM TPOEK

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

#nanee IRI Hamelt OHTOJIOTMK ONIPENENAETC KaK AK3EMIUISP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanee cnenyeT onucaHue CO3JaHHBIX KJIaCCOB

#«;» SIBISETCA CIELUANbHBIM Ppa3leIUTENIeM TPOEK M TIOCIE€ HEro HIET JIBOMKa

«IIpeIuKaT — 00bEKTY», a «CyOBEKT» OepeTcs U3 MpeabIIyLei TPOHKH
:Axkymynsitop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_toBapa .

#T.e. aT0 sKkBHBaNieHTHO 3amucu «Akkymynsarop rdfitype owl:Class . :Axkymynstop

rdfs:subClassOf :Yacts_toBapa»

#/Ins moaxmnaccoB owl:Thing otHomenue rdfs:subClassOf moxxer OBITH OMyIIEHO NpPHU
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reHepanuu daina

:Paspemenue rdf:type owl:Class .

#Jlanee omuchIBalOTCS 0O0IIME aKCHOMBI. B Hamiem ciaydae 3TO HECKOJBKO YCIOBHUI Ha
TpyOIbl KJIacCOB OJHOTO YPOBHS, YTO HUKAKHE CYIIHOCTH HE MOTYT OBITh 3K3eMIUISIpaMu
OJTHOBPEMEHHO HECKOJIbKUX KJIACCOB U3 TPYIIIBI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Akxkymyssitop :ucruteit :Kamepa :I1poneccop )] .

[TpeoOpa3zyeM MOCIEqHIO 3alluCh B BUJ TPOEK AJIS €€ MOHMMAHUS, YUYUThIBas 4To: «[]» —
MO3BOJISIET 3a/1aBaTh MYyCThIE y3bl; «()» — MO3BOJISET 3a/1aBaTh CHUCKH (1151 3aaHus cniiuckoB B RDF
ecTh crienuanbHbii Kiacce rdf:List u orHomenus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_x owl:members _y.

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

_erdf:type rdf:List . _e rdf:first : {ucrureii . _y rdfirest _|.

_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 .

DT0 TaKke MOXKeT OBITh 3anucano B GpyHknnoHamsHO ctuie: DisjointClasses(

:Axkymymstop :ducrueit :Kamepa :I1pomeccop )
[TonnmaHue cTaHIApTOB W CHHTaKcHca oOJjeryaer JajJbHeWlIylo paboTy ¢ OHToJjorued (B
0co0eHHOCTH paboTy ¢ 3ampocaMy U pelakTHUPOBAHUE OHTOJIOTMHU M3 MpOrpaMMHOro koaa). Kpome
Toro, cuctema Protégé peanusyer Ha ypoBHe HMHTepdelica He Bce omepanuu (B YaCTHOCTH, HET
BO3MOXHOCTH SBHOT'O CO3JaHUA IMYCTBIX Y3JIOB, HO IIPU 3TOM CHUCTEMA B COCTOSSHUH HUX IIOHATH B
OOJIBIIMHCTBE cnyqaeB). Taxxxe crout OTMCTHUTDH, YTO MHOTHEC ONMCAHWA TaK WJIW MHAYC MPHUACTCA
IHUCaTh CAMOCTOSATENBHO B COOTBETCTBUU C oIpejieieHHbIM cuHTakcucoM (defined classes, cioxHble
OTpaHWYEHUS Ha MOJS U T.J. PeaTu3yIoTCs B cUcTeMe C ucnonb3oBanueM Manchester Syntax [7]).
Janee HeoOxoaumo 3aaath Object Properties. OHM 3a1at0TCsl aHATTIOTUYHO UEPAPXUU KIACCOB

Ha BKiazike «Object Propertiesy. (puc. 8)
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B\ goods thitp//myantologies.com/goods) | [ZAD\educate\nombua\OntotogyProtece\reso
; F 9

Fie Edt View Reasonor Tools Rafactor Window Hel

<| | ®goods ity //myoniologias Com/good ™ Search
Active ontology Entities Individuals by class DL Query OntoGraf

= = owl:topObjectProperty — hittp://www.w3.org/2002/07 /owior
Anrotation propertes  Datalypes  Apnotations Usage

Data properties ROt

Classes  Object properties &

Annotations £

= b Asseried ~
ool Lo ng
Add sw-propenies...’_
0"' Chaa DS EE | Dascrpion: owl opOilectiProparny

Functional Equnaient Ta

Inverse fui
T SubProperty Of

Transitive
Inverse Of
Symmetric
Asymmetr Domains (Intarsection)
Reflexive

Han:_]-;-s (intersechon)
Irreflexive

Disjoint With

Mo Bynmer tel Selett 8 mereve bem Pe Setreew v v Shewm (tweree B

Puc. 8 [lo6asnenne Object Properties (a — akruHas Bkinanka Object Properties, 6— kHoOIKa

n00aBIIeHUS HePAPXHUU OTHOLICHU )

Ha nanHoM sTame HeoOXOAMMO 3aJaTh CBOMCTBA «4acTb» M «paspeiieHuey. [lanee omuieM 3TU
CBOICTBA MOIPOOHEE, 2 UMEHHO 333 TUM 00JIaCTh OTIpeIeIeHUs] B 001acTh 3HAYCHUSI.

Jnst cBoiicTBa  «4acTb» oOnacth ompeneneHuss «ToBap», o00macTh 3HaYEHUs
«Yactp_ToBapay. [[ns Toro, yToOBl 3aAaTh 3Ty WHGOpPMAIHIO, HEOOXOIUMO BBIOPATH CBOWCTBO
(puc. 9a), HaiiTu paznen «Domains» B MOSBUBIIEMCS] ONMMUCAHUU U JI00aBUTH HOBYIO 3amKCh (pHC.

90), BBIOpaB COOTBETCTBYIOLIMH Ki1acc cylHocTel (puc. 9r).
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File Eddt View Reasonsr Tooks Re‘actor

h1e S Data restriction creator ~ Class hierarchy

L1292 —— Class expression editor Object restriction creator |
Active ontology Entities 'Indviduaisby * * © Asserted ~
Individuals v & owl:Thing
Anvotation propefties  Dafatypes | - Papeuenve
Dunpropeties | | o
Classes Object preperties
Cyect properly Neranhy. &
- N Assarted ~
v =owl:topObjectProperty

= paspelueHue
OK Cancel

Transitive = ,u4.topObjectProperty
Symmetric

Inverse Of
Asymmetr
Reflexive Dommains {intersaction) 6 B

“Tosap

Ranges (intersaction) +

1o Mancowt st Seect 8 emomet b e Messone mete ¥ Shos rverco

Irreflexive

Puc. 9 3ananue undpopmanuu o Object Property B cucteme Protégé (a — BblLaEIEHHOE CBOICTBO
«4acTb», 0 — KHONKa J00aBJIeHUs HOBOW 0OJAaCTH ONpEeeNeHHs, B — KHOIKA pPEeJAaKTUPOBAHUS

CYH_[CCTBYIOH_Ieﬁ o0JracTu OIIPCACIICHUA, I' — AKTUBHAA BKJIaJIKa HCPAPXUU KIIACCOB IIpHU 3aJaHUU

00J1acTu omnpe/ieJIeHUs] CBONCTBA)

[Ipu 5TOM BO3MOKEH HE TOJIBKO BHIOOP M3 CYIIECTBYIOIIMUX KJIACCOB, HO M 3aJaHUE uepe3
BeIpakeHHs Ha Bkiaakax «Class expression editor», «Object restriction creator» (OHH SBJISIOTCS
OJIHUM W3 TIPUMEPOB, TJe MPHUJETCS UCIoib30BaTh Manchester Syntax, a He mpocto rpadudecKuit
uHTepdeiic).

[To ananoruu coznatorcs Data Properties. [TonHbIif ciicOok CBOMCTB, cO3/1aBa€MbIX B JTaHHON
b3, mpuBeneH Hmke (MPU CO3IaHUU HEOOXOAMMO 3aMEHUTH «;» Ha TMIEPEHOCHI CTPOK M OTCTYI)

TEKCTOBOE

KOJ[ TIPOW3BOJIUTEIS; IIBET 3asIBICHHBIN MPOU3BOAUTEEM; CETh 2g; CETh 3g; YacToTa
Ite; bopmar sim KapThl; TEXHOJIOTHSA W3TOTOBJICHHS KpaHa; MaTepuas KOpIyca; 3alliTa KOpIyca;
3alllMTa KpaHa; CTENEHb 3aIlMTHI; OMEpPallMOHHAs CHCTEMa; MPOU3BOJAMTENb MPOIECCOPa; MOIEHb

npoueccopa; KOHpHUrypauus mpoueccopa; rpa@uueckuil yCKOPUTENb; TUI BCHBIIIKA OCHOBHOM

KaMCPEI

YHUCI0BOC

Tod BBIITYCKA; YHUCIO sim KapT, AWaroHajb 3KpaHa; paspClICHHUC TOPU3O0HTAJIb,
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paspelieHne BepTUKaJb; pa3pelieHre Kaap/CeK; TUIOTHOCTh IMHUKCEJIeH; KOJMYECTBO IIBETOB AKpaHa
MJIH; KOJIMYECTBO sJiep; YacToTa IpolLeccopa ITI; O0O0beM ONEepaTUBHONW maMATH r0; o0beM
BCTPOCHHOM MaMsATH rd; MaKCUMaJbHBII 00BbEM KapThl MaMATU I'0; KOJUYECTBO OCHOBHBIX Kamep;
KOJIMYECTBO MEranuKceleld OCHOBHOM KaMephl, amnepTypa OCHOBHOH Kamephl; KOJINYECTBO
MeTanuKcelell PPOHTaIbHON KaMephbl; KOJUYEeCTBO (DPOHTAIBHBIX Kamep; €MKOCTh aKKyMYJsTOpa
MA*y4; BpeMsi paboThI B peXXHMe pa3roBopa; Bpems paOboThl B peXKUMe 0KUJAHHS; IIUPHUHA; BBICOTA;
TOJIIIIMHA; BEC
JIOTHYECKOE
aBTO(DOKYCHPOBKA OCHOBHOW KaMepbl; OINTHYECKas CTaOWiIM3anus OCHOBHOM
KaMepbl; HATMYUE BCIBIIIKN (POHTATBHON KaMephl; HaTnune OeCIpOBOIHOMN 3apsiIKU
cBOOO/IHOE
KOH(Urypamus npoleccopa; JTaTYUKW; OCOOCHHOCTH OCHOBHON  KaMephl;
KOMILIEKTAIIHST, OMOMETPUYECKas 3aIlUTa; OCOOCHHOCTH
Jis HEX Taxoke He0OXOIMMO 331aTh 00JIACTh ONPEACTICHHUS U 00JIACTh 3HAYCHHUS.
CrouT OTMETHTBH, YTO ISl BEPXHUX CBOWCTB B HEpapxXuu OyIeT 3aJaBaTbCs TOJIBKO OO0JIACTh
3HAYCHUS, T.K. TAKUEC OTHOIICHHUS KaK «YUCIIOBOE» MOTYT CBSI3BIBATH JIFOOOU «CYOBEKT», HO TOJBKO C
yrcinoMm. OKHO 3aaHue obnmacTu 3HaueHus Ui data properties OTIMYaeTCs OT aHAJIOTHYHOTO JIS
object property (puc.10). [l CBOWCTB «4YHCIOBOE», «CBOOOJHOE», «TEKCTOBOEY, <JIOTHYCCKOECH
o0iacTh 3HAYCHHS 33JaeTCsl C HCIOJb30BaHMEM BKiIanku «Built in datatypes», Ha KoTOpOi

BBIOMparoTCst TUTIHI «xsd:doubley, «xsd:string», «xsd:booleany.
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4KCN0BOE X

Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:baseb4Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd.dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Oxno 3ananus obiactu 3HaueHus s data property B cucreme Protégé

Jlns HEKOTOpBIX CBOWCTB HEOOXOAMMO 33/1aTh JOMOJHUTEIbHBIE OrpaHudeHus. s sToro
ucnone3yercs Bkiagka «Data range expression» m Manchester Syntax. Pazbepem HekoTopbie w3
cBoicTB. DopMaThl CcMM KapT cTaHaaptuzupoBanbl: [lomHopasmepusie (1FF), Mini-SIM (2FF),
Micro-SIM  (3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). IlotoMmy MOXHO 3a1aTh

JIOTIOJTHUTEIbHOE OIpaHUYEHNE Ha CBOMCTBO «popmar sim kapTel» (puc. 11).

dbopeaat_sim_kapTol

Data range expression
Built in datatypes

{"1FF"’ "2FFI|, HSFFII’ ll4FFH, IIE-SIM"}

OK Cancel

Puc. 11 3aganue 1OMOTHUTENBHBIX OTPAHUYCHHUN Ha CBOMCTBO «(hopMaT sim KapThl

PaccmotpumM, uto mipu 3TOM co3aaeTcs B (aiisie OHTOJIOTHUH:
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:popmat_sim_xaprsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :texcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF" "3FF" "4FF" "E-
SIM™) ].

Kaxk BUOHO, JJIA OIIMCaHUA 00J1acTH 3HAYECHUN CcOo31a€TCs HYCTOﬁ y3€i1, KOTOpI:IfI ABJIACTCA
TUTIOM JIaHHBIX (9K3emIuripoM rdfs:Datatype) U ero 3K3eMIuisippl MOTYT NMPUHUMATh 3HAYCHUS U3
3aJaHHOTO CIHCKa (3a cYeT wucnoyib30BaHus oTHomeHus owl:oneOf). Ilpu wucmonb3oBaHUM
orpannueHuii Ha data property mycroit y3en rdfs:Datatype coszmaercs Bcerga, AajibHEHIIHE
KOHCTPYKIMH 3aBUCAT OT BBEIACHHOI'O paspa60TqI/n<0M. PaCCMOTpI/IM BO3MOJXHBIC KOHCTPYKIUHN JIA
9TOTO TOJIS OIpoOHEe:

1 {} — 3amaer cnmcok 3Ha4YCHUIl, B paMKax KOTOPBIX MOTYT OBITh TOJILKO CKAJISIPHBIC 3HAYCHHSI

(BO3MO)KHO HCIIOJIb30BaTh 3aIaHHUC THUIIA JAHHBIX 4CPC3 «™» 1 TETH SI3BIKOB qcpe3 «@»)

2 JIro6o# Tun nanueix (xsd:integer, xsd:string u 1.11.)
3 JIroboe craisipHOE 3HAUYCHUE
4 [l — orpannueHue Ha 3Ha4YeHHWE, KOTOpbIC HIyT IMOCAC THIMA 3Ha4YeHHs. Hampuwmep,

xsd:interger[> 0] COOTBETCTBYeT LEIbIM CTPOrO TOJOXKUTEIbHBIM yHuciaM. OrpaHuueHus
MIPOMKUCHIBAIOTCS B HEOTPAHUYEHHOM KOJHMYECTBE 4epe3 3amsTyro, Hampumep: xsd:integer[> 0 , <
100]. Orpannyenusi, KOTOpble MOT'YT IOHaJOOUTHCS B paboTax: BCe 3HAKU CpaBHEHUS (>, <, >=, <=),
IpOBEpKAa CTPOKM IO peryisipHoMy BbeIpaxkeHuro (xsd:string[pattern “[0-9]{4}”]. HeoOGxommmo
OTMETHTb, YTO PETYJSPHOE BBHIPAKCHHUE B TAKOM BHUJE MPOBEPSET COOTBETCTBUE BCEH CTPOKH, a HE
UIIET MOJA00HBIC BXOX IeHUs. T.e. aHaJIOTHYHO BhIpakeHuto «[0-9]{4}$» B 00BIYHOI cUTyaIun).

5 Jlornueckue omneparopsr: or, and. Hanpumep, «xsd:integer or xsd:double».

PaccmoTpuM cBOMCTBO «roj1 BeIMTycKay. OH TOKEH OBITH 1IETBIM YETHIPEX3HAUHBIM YHCIIOM
He MeHbIIUM 1973 mnu nensiM He Ooliee ueM JBY3HAYHBIM YHCIOM (B CIIyyae, €ClIH YYUThIBAEM
BO3MOXKHOCTh BHECEHHUsI COKpAILlEHHOH 3amucH «20», «21», a He JenaeM npeodpa3zoBaHue 3apaHee).
[Tonb3ysick HOBBIMM BO3MOXKHOCTSIMM, W3MEHHUM 00JIacTh 3HAUEHHUH CBOMCTBA «4YHCIOBOE» Ha
«xsd:integer or xsd:double or xsd:decimal». Jlanee 3agaauM CBOMCTBY «r'0/ BBIITYCKa» OrpaHUYCHHE
«xsd:integer[>1973] or xsd:integer[>=0 , <= 99]». Takxe paccMOTpuUM, KaK 3TO BBIpAKEHUE
npeobpasyetcs B RDF cunrakcuc (Ha npumepe Turtle):

:roa_seimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :aucnooe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

owl:withRestrictions ( [ xsd:minInclusive 0 ] [ xsd:maxInclusive 991]) ]
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[ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:minExclusive 1973])1])1] .

[IpuBeneHHOe BbIpaxKeHHEe HECKOJBKO clioxkHee Manchester Syntax, HO M03BOJISIET MOTYYHUTh
MOHMMaHHE Kak paboTaroT BelpakeHuss B TepmuHax RDF u kxak oHHM, COOTBETCTBEHHO, MOTOM
o0OpabarbIBaroTCsl.

Coznatorcss 2 mycThix y3na ¢ otHomeHusmu xsd:minlnclusive 0, xsd:maxInclusive 99,
kotopele oObeauHst0TCT B RDF crnmcok (rdf:List depe3 cokpamienHoe ommcanue «()»). Manee
CO37aeTCS HOBBIM MYCTOM y3€l — THUI JIaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype),
KOTOpbIe coenuusiercs oTHomeHnneM owl:withRestrictions ¢ co3nanHbIM paHee cniuckoM. [10HOCTBIO
AQHAJIOTUYHO CO3/1aeTcs eIle OJUH THN JaHHBIX, OCHOBaHHBIM Ha integer, HO C APYTUMH
orpannueHusiMu. [locie 3Toro cozmaeTcs eme OJJuH HOBBIN THUIT JAHHBIX, KOTOPBIE OMPEENIIeTCs KaK
ooveaunenue (owl:unionOf) cozmanubix panee. I mMEHHO OH SBJISETCS OONACTHIO OIpEIeICHUS
Hamero cBoiictsa. [Ipu 3Tom 1o (akty, co3TaHHBIE THITBI HHTEPECYIOT HAC TOJIBKO C TOUYKH 3PEHHS
BO3MOXKHBIX 3HAYCHUH ¥ MOTYT PacCMaTPUBAThCS KaK MHOYKECTBA.

Ha ocranpHbIie CBOMCTBA OrpaHUYEHUS MOTYT OBITh HAJIOKEHBI aHAIOTMYHO. Kak MUHUMYM
HEOOXOUMO 3aMoJIHUTh 00JacTH OMpEENICHUs W 3HAYeHMsl ISl CBOMCTB, CBS3BIBAIOIIUX YACTH
TOBapa W KOHKPETHBIC XapaKTEPHCTUKU («MaTepHaj KOpPILyca», «KOIUYECTBO SAep» U T.1.).
OcranpHOE Ha JAHHOM 3Taleé MOXHO OCTAaBUTh KaK €CTh M IMEPEXOIUTh K dK3eMiuisipam. OHu
co3zaaroTcst Ha Bkiagke «Individualsy. (puc. 12)

Ha nanHO# BKJIaJKe 3K3EMIUISPBI CO3JIAI0TCS 10 0JHOMY. JIJI TOro HeoOX0IMMO HaXaTh Ha
KHOIIKY 100aBneHus (puc. 126) u BBECTH JIOKaIbHOE UM (Ha OCHOBAaHUU KOTOPOT'O C HCHOJIb30BAHUE
IRl onromoruu Oynmer creHepupoBan mnoiHbld IRI), momneiii IRl wmm waentuduxarop c
ucronb3oBanueM npedukcoB. Co3gaauM  AK3EMIUISIp  paccMaTpuBaeMoro cmaptgoHa ¢
unentupukaropom «SM-GI65FZPHSERy. Tlocne Toro kak 3k3eMIUIsip CO3[aH, MOSBISETCS OKHO
ero onucanus (puc. 13).

Ham HeoOxoamMo 3amaTh HK3EMIUISIPOM KaKOTO Kiacca SBISETCS CO3JaHHAs CYIIHOCTH
(moctpouts otHowmeHue rdfitype). [l aToro HeoOXoaMMO 10O6ABUTH 3amuch B pazaen «Types» (puc

13a), rae, ucnonb3oBas BkIaaKy «Class Hierarchy», BeiOpath kinace «CMapThon».
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File Edit View Reasoner Tools Refactor Window Help

< @® goods (http://myontologies.com/goods) ~ Search..
MUEnoRGe MO B kinyerm
Individuals by class = DL Query = OntoGraf *
_Actlve ontoloqy = Entities x

Datatypes | Individuals *
Annotation propertles

D_qta proper
Classes Object properties

* =

No Reascner set. Salect a ressanes from the Reasorer manu (v Show Inferences I

Puc. 12 Bknaaxka «Individuals» B cucreme Protégé (a — aktuBHas Bkiaaka Individuals, 6

— KHOIIKa CO3J1aHus HOBOI'O 3K3CMHJ’I$Ipa)

File Edit View Reasoner Tools Refactor Window Help

< *®goods (Min://myontologies com/goods * Search...

|Active ontology » Entities x  Individuals by class = DL Query = OntoGraf =

Datatypes Individuals = @ SM-GI65FZPHSER - hito.//myontologles comlgoods#SM-GE
Dats properties Annonﬂonpmpedm A,mg,g.ons Usago

‘Chm Obbdpmpulls

Annatations
0’ =
SM-GO65FZPHSER
# SM-G965FZPHSER-DISP e Y T e | Sy e A e T
# SM-G965FZPHSER-DISP-RAS R
“Cmaprdon “yacte SM-
G9G65FZPHSER
Sams Indwvdual As -DISP
Different Individuals Data propeny asserons
“xop_npoussoa
“QM.RAREETR

15t Snamnns s S0 ¢ asmene bive Be Soamen wons ¢, Bum wiowerss )

Puc. 13 OxHo onucanus sx3eMiusipa B cucteme Protégé (a — 3amanue otHomenus rdfitype, 6 —
3aJjaHie OTHOIIEHHI C MCIIOJIb30BaHKE object property, B — 3aJjaHie OTHOIICHUN C HCIIOJIb30BaHUEM

data property)

Jlanee HeoOXoAMMO 3aJaThb OTHOIIGHUS MJs paccMarpuBaeMoro cmaprdona. IlepBeiM
CO37alUM OTHOLIEHHE «4acTh» C ero aucieeM. /[ 3TOro mo aHalOrMM CO3/aJuM HOBBIN
aK3eMInIsIp Kiacca «Jlucruieit». [locme ero mis sx3emiunsipa cMapThoHa 100aBUM HOBYIO 3aIMCh B
pazmen «Object property assertions» (puc. 136). Ilpu moGaBneHUHM HEOOXOAMMO BBECTU HMS
OTHOMICHUSI U UMSI DK3EMILISIPA, C KOTOPBIM CTPOUTCS

oTHomieHue (puc. 14).
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SM-GIBSFZPHSER X

4acTb SM-G965FZPHSER-DISP

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

Puc. 14 OxnHo 3aganus object property s SK3eMILTsIpa

ITocne aToro 3aganum oTHOIICHUE B paszeie data properties Ha MpUMEpe KO MPOU3BOAUTEIS

(puc. 15).

SM-G965FZPHSER

Data Property SM-G965FZPHSER
b A (™ Asserted ~

AL LA u_l\\lpl l, e
= 3alUTa_3KpaHa

aKo_nponssogwrens

= KOHUIypaLus_npoLecce

= MaTepuarn_kopnyca

= Monenk nnhoileccona Type ® ...~

OK Cancel

Puc. 15 OxHo 3amanus data property s 3K3eMIUIspa

J1s 3TOTO B MOSIBUBILIEMCS] OKHE HEOOXOMMO BBIOpATh CaMO CBOMCTBO, BBECTH €TI0
3Ha4YeHHe U BHIOpATh THIIL.

JIJ'IH OIMPCACIICHHBIX THUIIOB TAKXKC aKTUBHUPYCTCA I10JIC BBI60pa s361Ka. I1o anamornn
co3naeM sK3eMInIsip «Pa3pemienue» u 3a1aeM TUCIIEIO pa3pernieHre. PaccMOTpuM TekcToBoe
IpeJCTaBICHNUE CO3JaHHbIX CYIIIHOCTEH:

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;

‘qacTb :SM-G965FZPHSER-DISP ;

‘kox_npousBoautess "SM-GI65FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : ducriei ;

‘pa3peuenue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;

:paspemienne BepTukans 1920 ;

:pazpeiienue ropuzoHTans 1080 .

HoBast cuHTakcmyeckass KOHCTPYKIMS «,» O3HA4aeT, YTO IOcie Hee OyAeT 3amucaH TOJIBKO

«O0BEKT» W3 TPOMKH, a «CYOBEKT — TpeauKarT» OyayT B3ATHI W3  MPEABIIYIICH.
«owl:NamedIndividual» yka3piBaeT, 4TO CYIIHOCTb SIBJISIETCS SK3EMIUIIPOM U HE IMYCTHIM Y3JIOM.
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OnHako, Ha TaHHOM JTarie, MPU YAAICHHH 3TOT0 OTHOIIEHUs, B cucteMe Protégé He Oyner BHIHA
pasnuna. JlanpHeiiee onMcaHue 10CTaTOYHO OOIBIIOTO KOJIMYECTBA SK3EMIUISIPOB M KX OTHOIICHUH
IpoIIe CAENaTh HAMPAMYIO B (aiiie OHTOJIIOTUU C UCTOIh30BAHUEM JTFOOOT0 TEKCTOBOTO PEAaKTOpa.
[Tpu 3TOM MOXHO OBUTO OBI 3aMEHUTH HEKOTOPHIE IK3EMIUISIPHI HA MYCTHIE Y3JIbI:
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucrueii ;
:paszpemienue [rdf:type :Pa3pemenue ; :paspermenne Beptukanb 1920 ;
:pazpetienue_ropusontais 1080] .

Cuctema OyzneT MOHMMAaTh TaKOE ONMHMCAaHWE, OJHAKO B MHTepdeiice He OyAeT ykas3bIBaThCs
caM K3eMIUIIp Kiacca «Pa3pemieHne» M, Kak cleACTBUE, HE OyAeT BO3MOXHOCTH PEIaKTHPOBAHUS
ero onucanus. [Ipu 3ToM Bce BO3MOKHOCTH 00pabOTKH, B TOM YHUCIIC BBIBOJ B pPaMKaxX CHCTEMBI
Protégé ocraroTcsi BO3MOXKHBIMU. TeM He MeHee, Il OOJbIIeH HarJISIAHOCTA IMPU OTKPBITUU
OHTOJIOTMM B CHCTeMe, Jainee OydeT NpHUBEIEeH TEKCT SK3EMIUIIPOB M UX OTHOLIEHWH 06e3

HCIIOJIb30BAHUA TaKHUX IIYCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIindividual , :Cmaprtdos ;

‘qactb :SM-G965FZPHSER-DISP;

‘gacth :Exynos_9810;

'qactb :SM-G965FZPHSER-CAM-BACK;

‘qyacTh :SM-G965FZPHSER-CAM-FRONT;

‘qacth :SM-G965FZPHSER-BAT;

‘xo_nipousBoautens 'SM-G965FZPHSER",

:IIBET_3asiBJIICHHBIN_MpousBoauTeneM "ynbTpaduoner";

:cetp_2g "GSM 1900", "GSM 1800", "GSM 900",

:cetp_3g "WCDMA 900", "WCDMA 2100";

:yacrora_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",

"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

:popmat_sim_xkaptsl "4FF";

:crenieHb_3amuThl "[P68";

:onepannonHas_cucrema "Android 8.0 Oreo";

:roj_BblllycKa 18;

4MCIO_sim_Kapr 2;

:00beM_omnepaTuBHON namsatu_ 1o 6;

:00be€M_BCTpPOCHHOH mnamsTtu_r16 256;

:MaKCUMaJIbHbII _00beM KapThl _mamsatu_ro 400;

:Matepuan_kopiyca "meramn", "crekno";

:3al[UTa_KOopIryca "3amuTa OT NbUIK U BJIaru";

:mupuHa 73.8;

:BBICOTA 158.1;

:TOJIIIMHA &.5;

:Bec 189;

:TaTYMKH "TUPOCKOI, JaTyuK X0Jjia, akcelepoMeTp, bapoMeTp, KoMIac, JaT4YuK
NpUOIMKEHUS, JATYUK OCBEIIEHUS, TaTYUK CEpAEUHOTo puTt™ma';

:KOMILJIEKTaIUs "KOMILJIEKT aMOYIIIOp, KOMIUIEKT [I€PEXOAHUKOB, TOKYMEHTAIHsl, CETEBOI
ajanrtep, CKpenka /s u3BieueHus cinora SIM-kapThl, HayIITHUKKA'";
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:0MoMeTpuryeckas_3amura "'cKaHep JIMIA, CKaHep paayHOH 000J0UKH I1a3a, CKaHep

OTIICYATKOB IaIbIEB";

:ocooernoctu "ANTH, Texnonorus Dolby Atmos, kamepa Bixby, kamepanepeBoumK,

cendumoku, crepeonunaMukn 0T AKG, HecheMHBIN akkymysiTop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : Tucrei ;
‘pazpemenue :SM-G965FZPHSER-DISP-RAS;
'“TEXHOJIOTUS_M3rOoTOBIEeHUs_dKpana "'Super AMOLED";
:3amuTa_skpana "Corning Gorilla Glass™;

:IMaroHayb_dKpana 6.2;
'IJIOTHOCTh_THUKcenei 529;
"KOJIMYECTBO_I1BeTOB_3KpaHa_muiH 16 . :SM-G965FZPHSER-

DISP-RAS rdf:type owl:NamedIndividual ;

:paspemienue BepTuxaib 1920 ;
:paspewieHue ropuzoHTans 1080 .

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

:IPOU3BOIUTENH_TIporieccopa "Samsung” ;

:MoJiens_mporeccopa "Exynos 9810"

:koH(urypanus_mnporeccopa "4x Custom 2.9 I'T'n, 4x Cortex-AS55 1.9 I'Tu" ;
:KOJIMYECTBO_sifiep 8§ ; :yactora mpoueccopa rrif 2.9, 1.9 ;
:rpadugeckniiyckoputens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;
:KOJIMYECTBO OCHOBHBIX Kamep 2 ;

:KOJINYECTBO MeETaIllMKCeIel OCHOBHOM Kamepsl 12, 12 ;
:arepTypa_OCHOBHOM kamepsl 1.5,2.4 ;

:THUII_BCIBIIIKA OCHOBHOM Kamepsl ""cBeToguoaHas" ;

‘pazpemenne :SM-G965FZPHSER-DISP-CAM-BACK-RAS-1, :SM

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

:aBTO(OKYCHpPOBKa OCHOBHOW Kamepsl | ; :onTHUYeckas cTaOMIM3alis_OCHOBHOM KaMepbl

1;

:0COOEHHOCTH OCHOBHOM_KaMephl "CBEpXOBICTPBIN TaTuuK U300pakeHus, IBOHHAs

anepTypa o0bekTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;
:pazpenienue BepTukaib 3840 ;
:paspetienue ropusonTtaib 2160 ;
#nonuseiii IRI HeobxonuMm u3-3a crer cumsona "/"
<http://myontologies.com/goods#pa3pemenue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;
:pa3zpemienne BepTuxaisb 1280 ;
:paspemieHne ropusoHTtans 720 ;
#oomaeiii IRI HeoOxomuM n3-3a crer cumsoia /"
<http://myontologies.com/goods#pazpemienue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;
:pa3pemieHue BepTukaib 1920 ;
:pazpemienue ropusoHTanb 1080 ;
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#ooxueii IRI HeoOxomuM u3-3a coer cumsoia /"

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

:KOJIMYECTBO MeETarnuKcened (pOoHTaIbHON KaMepsbl §; :KOTUYecTBO (pOHTAIBHBIX Kamep 1
; :paspemienue :SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 ;
‘HaJIM4yue BCOBINIKK (hpoHTaIbHOU Kamepsl O .

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

:pazpenieHre BepTUKab 2560 ;
:pazpemrenue ropuszonTtaib 1440 ;
#nonuseiid IRI HeoObxonuMm u3-3a crer cumpoia "/"

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

#oomaeiii IRI HeoOXxomuM n3-3a coer cuMBoiia "*"
<http://myontologies.com/goods#emkocTh _akkymynsaropa MA*u> 3500 ;
:BpeMsi_paloThl_B_peXuMe pasroBopa 25 ;

‘Hajuyue OecrpoBOIHON 3apsaku 1 .

Tenepb OCHOBHBIC JaHHBIC BHCCCHBLI U MOKHO ITPOBCPUTH OHTOJIOI'MIO HA HCIIPO

TUBOPEYUBOCTD. J{J1s1 3TOr0 HE0OX01MMO BEIOpaTh MexaHu3M BeiBosia HermiT Reasoner

[5] (puc. 160) u 3amyctuth ero (puc. 168).

< #®goodsh Startreasoner ° Ctri-R

Active ontology *

ontology 1 [] Configure...

Ontology Version IR P I Axiom 239
* HermiT 1.4.3.456 | Logical axiom count 162
Annotations None Declaration axioms co... 76
Class count 8
Mhinat mrames i Amrand 2
Ontology Imports Onloiogy Prefixes General class axioms

Dwect Imports

Tz s the remoowr ciich Mamscrwr » Sta= mucrw ¥ Srow tdewcce

Puc. 16 3anmyck Mexanu3ma BbiBojia B cucteMme Protégé (a — myHKT MeHIo ¢ JeMCTBUSIMU BBIBOAA, O —

BBIOpaHHBIN MexaHn3M HermiT, B — KHOTIIKa 3aIrycKa BBIBOJA).

WNunukanueit Toro, 4to BBIBOJ 3alyIIeH B JaHHOM ciydae OyaeT To, 4yTO KHomka «Start
reasoneny CTaHET HEaKTHUBHOM, a «Stop reasoner» HaoOOpOT akTUBHOH. Eciim B mporecce BhIBOJA

OBLIM HalJIEHbl IPOTUBOPEUMS, TO CHCTEMa BBIBEJET COOOIEHUs 00 OIMOKax ¢ UX OOBSICHEHUEM
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(puc. 17a) unu BeIBenET coodiieHrne 00 omuoke 3amycka BeiBoja (puc. 178). [1pu BeImosHeHUH BCeX

NPUBEJICHHBIX BBILIE JCHCTBUN M PEKOMEHAALNH OMIUOOK OBITh HE JOJIKHO.

! B ncometent antalugy explanation

Q .(N Annk)log-‘, k ‘m( nnvtlcn( whih means ihat the QWL ressoner will no  Show regular justiications o All justfications
longes be able 12 provide any useful informaton aboud (he onlology
Show lacone justifications Limit justificatons ta
You have several opbons al ths paint
e Click the Explain button to try the Protege explanation faciity Explanation 1 Oiasray Insanic eeslematon
o It you think you know what the probéem 15, click Canced to fix tre
unlulugy you sell
® Some reasoners come with convmand ine 1oois that will provide InaieHnebanna Range: xsdinteger{>= 0 <= 50] ]
complet= explanastions for inconsisient ontologies t Bannt amasenneBanna 100
|
Explanation 2 Cracvay Ipoamc asplanation
OK
Explain || Cancel plion sussennebaing 1) W
v Functions
" owltopDataProperty
® Bann
xsainteger[>= 0 , <= 50]
£
Fassones aotwe bt the ariciogy it incomatest ¢ Show Irteencer g

Puc. 17 Ilpumep ommOKu rnpu 3amycke MeXxaHU3Ma paccykeHul (a — cooOiieHue o
mpo0JIeMax B OHTOJIOTHH C MPEAIOKEHUEM O0BSICHEHUS; 0 — OKHO OOBSICHEHHI; B — UH

AUKaTOp OIIMOOK B JIOTaX CI/ICTCMLI)

Taxke, eclii BHHMATENbHO HM3YYHTh TPHBEICHHBIN BhINIE (PAarMEHT C OSK3eMIUISIpaMu
OHTOJIOTHH, TO MBI HAMEPCHHO HE 3aJIaJIM THII JUTsl TaKuX cylHocTer kak «G965FZPHSER-DISP-
CAM-BACK-RAS-2». Eciu ipu 3TOM YMTaTeNb BBINTOJIHSI BCe pEKOMEHJAIMM U 3aI0JIHUI 00J1acTh
oTpesieNIeHus JJIsl TaKUX OTHOIIEHUH Kak «pa3pelieHne TOpU30HTab), TO MOXKHO YBHJIETh, YTO THII
ObL1 BbIBesieH aBToMaThuecku (puc. 18). BriBenennsie (Inferred) mousatus otmedaroTcs B cucteme
Protégé >xenThiM IBETOM.

Jns ynobctBa manmpHeimieldr oOpaOOTKM TOMOJHUM OHTOJOTHIO HOBBIM oObject property:
«SIBIISIETCSL_4aCThIO». DTO CBOWCTBO SIBIAETCS OOPATHBIM K «4acTh», YTO HEOOXOIMMO OTMETHTH B
ero ommcanuu (puc. 19a). [IponmuceBaTh €ro K CO3MaHHBIM CYITHOCTSIM HET HEOOXOIWMOCTH, T.K.
oHO Oynet BbIBenIeHO (puc. 190).

B mpomecce 310l paboThl ObLTO cO37aHa TepBas BEpCUSl OHTOJOTHMHU, JEKIApaTHBHO
OTKCHIBAIOIIECH MpeIMETHYI0 00JIacTh «ToBap cMmapTdon». B cienyrommx paboTrax B OHTOJIOTHIO
OyayT moOaBiieHBl HOBBIE aKCHOMBI, BBIPQKEHUS W IMPaBHJIA Ui BHIBOJIA OTHOIICHWH W MPOBEPKHU
HenpoTuBopeunBocTH b3, a Takke HamMcaHbl 3ampochl JJs BbIOOpa HH(pOpMAIMM W3 HeEe M0

ONPCACIICHHBIM KPUTCPUIM.
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goods (httpi//myontologies.com/goods) | [Z\D\educate\nocotiug\OntologyProtege\resources\goodsv1.owl]

File Edit View Reasoner Tools Refactor Window Help

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

PaspeweHme

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

Individuals | = ® PaspeweHne — http:/myontologies.com/goods#Paspe
Annotation properties | Datatypes | Annotations |Usage

Data properties - Annolations: Paspewenme

Classes | Object properties e —

Class hlerarchy: Paspoiuenue (2] (1) = (W] %)

AR AR Asserted v RN BRER

) Instances
v @ owl:Thing

® SM-GAREF7PHSFR-NISP-CAM-RACK-RAS-1
Easpelusiine ® SM.GOR5F7PHSFR-NISP-CAM-RACK-RAS.?

7 @ Tosap ® SM-GORRF7PHSFR-NISP-CAM-RACK-RAS-3
© CmaprdoH ® SM-GOREF7PHSFR-NISP-CAM-FRONT-RAS-
v @ Yacrb_rtoBapa ®SM-G965FZPHSER-DISP-RAS

Ressoner active v Show Inferences [

Puc. 18 BriBeneHnHbIe sKk3eMILIApH y Kiacca «Paspemenue» B cucreme Protégé

DesCIpion: AT NacTeid

v -owttopobjectpropeny Funcﬁor Inverse Of
onmercn acr. sl =en
= paspewexHne

ihdwidisals. Exynos 6810

Annotations

LA

® SM-G965FZPHSER -

# SM-G965FZPHSER-BAT Types Object property assertions
# SM-G965FZPHSER-CAM-BACK “NMpoueccop ; " ABNAETCA_aCTbio
# SM-G965FZPHSER-CAM-FRONT

Camn Indiidiusl An

SM-G965FZPHSER

Puc. 19 JleMoHCcTpaIus BeIBOJa B COOTBETCTBHH € onrcanueM inverseOf

3aganusa
JIoTOJTHUTE CO3/IaHHY0 06a3y 3HaHUN MUHUMYM 10 sK3eMIuisspamMu Ipyrux cMapThHOoHOB

IIo aHaJI0Tuu, JOIIOJIHUTH 6a3y 3HAHMUU JJIs1 KaTCI‘OpI/Iﬁ «HOYT6YK» N «XOJIO JUJIBHUK))

Cosnanue defined classes B cucreme PROTEGE

B »aT10ii pabGote OyayT co3maHbl Kiacchl, oTHomeHHs «rdfitype» ¢ KoTopbiMu He OymyT

YKa3bIBaTLECA B IBHOM BHUJIEC, A 6y,I[yT CTPOUTHCA aBTOMATHUYCCKHU B IIPOLECCE BBIBOJA. Takue xnaccel

B cucreMe Protégé naszmiBatorcsi «Defined Classes» («oObuHBIE)» Kiacchl Ha3bIBatOTCs «Primitive
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Classes»). [Jlis mnpumepa OyayT peanw3oBaHbl clenyiomuye kiacchl: «HoBeiii  cMapThoH»,
«Kamepodon», «rposoit cmaptdon», «Cmaptdon ans puibMoB», «CMapTdoH A1 TOX0A0BY. ITO
MO3BOJIUT 00pa3oBaTh B OHTOJOTMH TPYIIBI SK3EMIUIIPOB B COOTBETCTBUHU C 3apaHee 3aJaHHBIMH
KPUTEPUAMHU, KOTOPbIE OYIyT AOCTYIHBI IS NajdbHeei o0padoTKu.

[lepBoHavanbHO cHopMHpYEM KPUTEPUU, IO KOTOPHIM SK3EMIUISIPhI OYAYT OTHOCHUTCS K
3asIBJICHHBIM KJIaccaM:
1 Hoseriit cmaptdon. Bemmymien nocne 18 rona.
2 Kamepodon. Mwunumym 2 ocHOBHBIE Kamepbl. Munumym 12 wmeranukceneid. Ectb
ontuyeckas cradmmm3anusi. Cbemka Buneo muaumym Ultra HD 4K 60kanp./cek.
3 Urporoit cmaprdon. Ipomeccop Snapdragon wim Exynos. Munumym 6 smep. Yactora
pabotsl mporeccopa MmuaumyM 2.9 T, O6bem onepaTtuBHOM namsaT MUHUMYM 610. ['padmdaeckuit
yckoputenb Mali unu Adreno.
4 Cmaptdon ans ¢uibmoB. Urposoit cmaptdon. CooTtHomeHue cropon 21:9. Paspemienue
skpana ot 4K.
5 Cmaptdon mis moxonoB. EMkocts akkymynsTopa ot 6000 MA*4. CTeneHb 3aIIuThI BBIIIE
yem [P68. 3ammuta skpana «Gorilla Glass». 3amuTa kopmyca «yKpereHHbIH Kopmyc». Matepuan

KOop1yca BKIIFOHYAaeT MCTaJIL.

Jlajiee oTJIaquM 3arpockl, B COOTBETCTBHH C KOTOPBIM OyayT (hOPMHPOBATHCS IK3EMILISPHI
0003HauYeHHBIX KiaccoB. Takue 3ampochl (opMupyeTcsi ¢ ucnoiab3oBaHueM Manchester Syntax u
HasbIBaloTCs B cucteme Protégé «DL Query». st oTiagku TakuX 3ampocoB BbIAENEHA OTIENbHAS

BKIajKa (puc. 20).
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nl'blil):".i"/”]}y‘l'l]l.'l’iil(‘,l)l'\dﬂ\.\]l_l',l!f'-' A Dedutntevnocotmm Ontology Protoge escurces\goodset ow

File Edit View Reasoner Tools Refactor Window Help

<. *goods (http://myontologies.com/goods - Search.

d
Active ontelogy * Entities x Individuals by class x DL Query x OntoGraf x

Asserted - Query (class expression)

» #owl:Thing CwmaptdhoH B

ana

(yacTs some (

Executd Add to ontologg,)e

Query results

Instances {1 of 1 il Query for 6

*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
«Instances

LI |

Puc. 20 Bknaaka «DLQuery» B cucteme Protégé (a — maHenb BKJIaIOK C aKTUBHOM BKJIAIKON
«DLQuery»; 6 — manenb BbIOOpa THIIA 3allpallliBaeMbIX CYIIHOCTEH; B — MOJIe BBOJIA 3ampoca; I —
KHOTIKA BBITIOJTHEHHUS 3aMpoca; 1 — Pe3yJbTaThl 3apoca; € — KHOIKA J0OaBIICHUs 3a1Ipoca B
OHTOJIOTHIO)

Jlns ocBoenust uHTepdeiica BriOepeM Bce IK3eMIUTApbl kiacca «Cmaptdon». s storo
Heo0X0ouMO B ToJie BBoAa 3ampoca (puc. 20B) BBecTH 3ampoc «CmapTdoH», BEIOpATh 0KUTaeMbIH
TUI pe3ynbTata — 3K3eMIusipbl (puc. 200), 3amyctuth 3ampoc (puc. 20r). Ilocne sToro MoxxHO
YBUJAETD pe3ynbTaThl (puc. 207).

[lepen HammcaHueM 3alpoCcOB HEOOXOAMMO OIPENETUTHCS C BO3MOXKHBIMH IS
UCIIONIb30BAaHUsl KOHCTPYKIUSMU (OOBSICHEHUS OyayT MPHUBOIUTCS MPUMEHUTENBHO K THITY
BbIOMPAEMBIX CYIIHOCTEHN — AK3EMILISP):

1. JlokanpHOE UMs Kiacca. [1o3BossieT BEIOpATh AK3EMIUTAPHI JaHHOTO Kiacca. Kak siBHO 3agaHHBIE,
Tak U BbIBeieHHbIe. Hampumep: «Cmaptdony.

2. <JloKaJdbHOE MMS_CBOWCTBa> some <BbIpakeHue™>. [lo3BoyisseT BBHIOpaTh BCE DK3EMILIAPHI, IS
KOTOPBIX 3aJaHO KaK MHHHUMYM OJIHO OTHOIIEHHE <JIOKAIHHOE WMS_ CBOWCTBa™> C CYIIHOCTHIO,
MOXOSIIEe 1oA <BbIpakeHHe™>. B KkauecTBe BBIpaXKEHHS MOTYT BBICTYHaTh: BIOKEHHBIN «DL
Query»; m1000€ BapuaHT OTPaHUYEHHI, pACCMOTPEHHBIN paHee MpH 3aJaHuu 00IacTH 3HavYeHus data
property. Haripumep: «roa_Beimycka some xsd:integer»

3. <nokanbHOe UMs_CBoOiMcTBa> only <BblpaxkeHHe>. Bce 3K3eMIUTphI, A1 KOTOPBIX OTCYTCTBYIOT
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3aJJaHHbIe OTHOUICHMS WM OHHM BCE YJOBIIETBOPSIOT BhIpaxkeHHto. Hampumep: «roj_Bsimycka only
xsd:integer[ >= 18].

4. <mokanbHOE WMs_CBOHCTBa> exactly <kommuectBo>. Bce SK3eMIUIApBI, JJisi KOTOPBIX 3aJaHO
YKa3aHHOE KOJIMYECTBO yKa3aHHBIX OTHOIIeHUH. Harpumep: «roxa_Beimycka exactly 1»

5. <JokajapHOE MM CBOMCTBa> exactly <komnuecTBO™> <BbIpakeHHE™>. Bce 3K3eMIUISApBI, AJIA
KOTOpPBIX 33JJaHO yKa3aHHOE KOJIMYECTBO YKa3aHHbBIX OTHOILUEHUH, YAOBJIETBOPSIOLIUX BBIPAKEHUIO.
[Tpu 5TOM MOXET OBITH CKOJIBKO YTOJHO TAKUX K€ OTHOUICHUH, HE YIOBJIECTBOPSIOUINX BBIPAKEHUIO.
Hampumep: «rox_Beimycka exactly 1 xsd:integer[ >= 18]»

6. <JTIOKaJbHOE MM CBOMCTBa> min/max <KOJHWYECTBO> [<BhIpakeHHE™>]. AHaNOru4yHo exactly, HO
JIOJDKHO OBITH HE MeHee/He 0oJiee, 4eM yKa3aHHOE KOJMYECTBO YKa3aHHbBIX OTHOIICHHH.

7. <;moxallbHOE WMMsI_CBOWCTBa> value <nmrtepar>. Bee SK3eMInIsipbl, KOTOPhIE CBSI3aHbl YKa3aHHBIM
OTHOLLIEHUEM C YKA3aHHBIM CKAJISIPHBIM 3HAUYECHUEM.

8. <mplpakenumel> and/or <BwlpaxkeHue2>. IlepeceueHne/00bEIMHECHUE MHOXKECTB BBIOPAHHBIX
HK3EMILISPOB B pamMKax BblpakeHusil u BoipaxkeHus2. Hanpumep: «/lucmuieit or Ilpoueccop»

9. not <bIpaxkeHue>. MOXXHO paccMaTpuBaThb KaK OIEpalys JONOJHEHHs HaJ MHOXKECTBOM

9K3EMILIAPOB, BHIOPAHHBIX B paMKax BbIpaxeHus. Hampumep: «not Cmaptdon»

OnpenenuBIInCh ¢ MHOYKECTBOM BO3MOXHBIX KOHCTPYKIUHM, COCTABUM 3aIlpoC AJIs IEPBOTO
kinacca «HoBeri cMapTdoH». Y 3K3eMIUIIPOB TAKOTO Kiacca HE JOJDKHO OBITh OTHOIIECHHH «TOJ
BBIITYCKa», CBA3BIBAIOIINX UX C YUCIOM MeHbIIe 18 (a5 ynpolieHus B epBOM BapHUaHTE 3amnpoca
paccMOTpUM TOJl Kak JBy3HauHoe 4Mcio). Ho, mpu 3TOM HOMKHO OBITH XOTh OJHO TaKoe
OTHOILLIEHHE (€clM TaKUX OTHOLIEHWH HET, TO HEJIO0CTaTOYHO HH(OpPMAIUU JUIsl MPUHATUSL
pemenust). Takxe dK3eMIULSIp TOJDKEH ObITh THIA «CMmapTdon». COOTBETCTBEHHO, HEOOXOAUMBIMA
HaM 3anpoc JOJHKEH OMUCHIBAThCS Kak nepeceueHue 3 MHoxecTB: «CMapTtdon and (roj_Bbllycka
min 1) and (rox_seimycka only xsd:integer[>= 18])».

BemonnuB aToT 3anpoc Ha Bkiagke «DL Query», MOXXHO yBUAETH, UTO pPE3YyJIbTATOB HE
HaiiieHo. BbIBOJ OCHOBBIBAaeTCSI Ha TEOPUM JECKPUNTHUBHBIX JOTMK. OJIHAKO, JUIsl MOHUMaHMUS
BbIBOJIa U JAJIbHEUIINX JNEHCTBHUI, paCCMOTPUM MPHUUMHBI IIYCTOTO pe3ysibTaTa B YIPOIIEHHOM Ba-
pHaHTe.

B oHTONOrMM OTHOCUTENBHO TOAA BBIIYCKA €CThb KaK MHHHUMYM YTBEpKIeHUS «:SM-
GI965FZPHSER rdf:type Cmaptdon; :roa_ssimycka 18». Iy TOro, 4T00bI 9K3eMIUISIp OBLT BEIOPaH B
pe3yJbTaTax 3amnpoca, Heo0X0IUMMO, YTOOBI OH OTHOCHJICS K Ka)KJIOMY U3 TPEX MHOXKECTB. Y UUTHIBAs
IIPUBE/ICHHBIE YTBEP)KIEHUS, MOXKHO cAenaTh BbIBOX, 4TO0 «:SM-G965FZPHSER» orHocuTca K
kiaccy «Cmaptdon» u «roa_Bbinycka min 1». Ho, Henb3s cenaTh HUKakue BIBOABI OTHOCUTENIBHO

«roxa_ssimycka only xsd:integer[>= 18]». Y nHac uadopmamus o TOM, 4TO CyIecTByeT Takoe X(«:SM-
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G965FZPHSER :rox_BbITTycKa X»), KOTOpOE YJIOBJIETBOPSET OrpaHUYCHUsIM (X >= 18), HO U3 3TOTO
HEINb3sl CIeNaTh BBIBOJ, YTO JJS JIIOOOrO X 3TO OrpaHHuYeHHE Bcerna BeimonHseTcs. [lpu sTom B
pesynbTathl 3ampoca «not (Cmaptdon and (ronx Beimycka min 1) and (rox Beimycka only
xsd:integer[>= 18]))» paccmaTpuBaeMblil FK3eMILISp Takxke He BoiaeT. T.e. g «roa_Bblycka only
xsd:integer[>= 18]» NpUMEHHUTETHHO K JAHHOTO SK3EMIUIIPY HE ObLI CJeJiaH BBIBOJ HU O JIOKHOCTH,
HU O MCTUHHOCTH BBbICKa3biBaHUs. B 3TOM (mpenronoxkeHre 00 OTKPBITOCTH MHpPA) COCTOUT €lIe
OJIHA CYILIECTBEHHAs pa3HHUIIA ¢ Oa3aMM JaHHBIX.

OaHuM U3 BapUAHTOB pEIICHMS CIIOKUBILEHCS MPOOJEMbl SIBISIETCS BHECEHUE B
OHTOJIOTHIO HOBBIX CBeleHUM. Tak, eciu Obl ISl pacCMaTpPUBAEMOIr0 3K3EMILISIPA BBIIOIHSIOCH
OTpaHUYEHHUE «:TOJ_BbIMycKa exactly 1» (ams paccMaTpuBaeMoro 3K3eMIUIsipa CyIIeCTBYET POBHO
OAHO OTHOLIICHHUE «I'0J BI)IHYCKa))), TO C YUCTOM CYHICCTBOBAHUSA IMOAXOIAALICTO IIOJA KPUTCPHUU
OTHONICHUSI YK€ MOXHO ObUIO OBl cHenaTh BBIBOJ O TOM, YTO CYHIECTBYIOT TOJBKO TaKUe
OTHONICHMS. OTH CBEIEHHS MOTYT ObITh J00aBieHbl B paszzaene «Types» sk3eMiuisipa c

ucnoib3oBanueM BkIaaku «Class expression editor» (puc. 21).

guod Mt /myarsuges comigood) | |40k ste nocsbad Dreslegy et smaun s guodw | owl|

File Edit View Reasoner Tools Refactor Window Help

<| - ®goods (http://myontologies.com/goods) ~ Search...
(Achye ontology.| Croes |Induiduss by class | DL Gusry_CotoGeal By ]
LSDION RIOpNAEY._ EEpes S Indvidusis = ®SM-GO6 (Cojsctrestriction crastor  Class israrchy | Class expression ditor fl
Classas | Olyect properdes Data properbes Data resinction cragtor ' : - '
iInAviouas SM-GOSRF ZPHSER Annctations |Usaga “ .;_
P [T (04_8biTyced exactly | .
|
# Exynos_9810 Annotations {
SM-GOBSFZPHSER
@ SM.GIBSFZPHSER-BAT
@ SM.GIBEFZPHSER-CAM-BACK ‘
# SM-GIBSFZPHSER-CAMFRONT [Descrigtion SM-GOSST SRR e T SRR S ST TR ST, |
@ SM-GIB5FZPHSER-DISP -
# SM.GIB5FZPHSER-DISP-CAM-BACK-RAS-1 TYPES‘ Ubject property assertions
# SM.GIBSFZPHSER-DISP-CAM-BACK-RAS-2 ®ron_muinycas sxacly ———
# SM-GIBSFZPHSER-DISP-CAM-BACK-RAS-3 1 GOBSFZPHSER BAT
& SM.GIB5FZPHSER-DISP-CAMFRONT-RAS-1 @ Craprdon wqacrs Exynos_9810
® SM-GIBSFZPHSER-DISP-RAS S
Same Individual As GOBSFZPHSER-CAM-
BACK
®yacte SM-
MNiffarant Indhardiiale racEsTBLIOED Mon

Nasscrwe achve ¥ Seowivkewrces
Puc. 21 Ucnonws3oBanue Briagku «Class expression editor» myst jo0aBineHus nHPOpMaIIK O

IK3EMIUIApE

ITocne otmagkm 3ampoca HEOOXOAMMO AO0AaBUTH KjacC. DTO MOXHO CJAelaTb C UC-
nosb3oBanneM kHomku «Add to ontlogy» Ha Bkimagke «DL Query» (puc. 20€) minm co3maB Kiacc u
3amoHuB mosie «Equivalent To» B ero onucanuu (puc. 22).

PaCCMOTpI/IM, KaK JJaHHBIM KJIaCC OIMHUCHIBACTCSA B TEKCTE OHTOJIOTHH.
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‘Hogsrii_cmaptdomn rdf:type owl:Class ;

owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon

[ rdf:type owl:Restriction ;

owl:onProperty :rox_BbImycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:miniInclusive 18 ]) ] ] [ rdf:type owl:Restriction ;
owl:onProperty :rox_ssimycka ; owl:minCardinality "1"~xsd:nonNegativelnteger ] );

rdf:type owl:Class ]

File Edit View Reasoner Tools Refactor Window Help

<| ®goods (http.//myontologies.com/goods) - Search..
Tovw Comg r e "R add_DMEOIN
At ontiegy | Entaes | Indacuah by sens DL Guery  Creslrat
AU, (P Dataypes___LInddyets 2 Hosbiii_cmapTdoH — hitp://myontologies com/goods#HoBkl
Clossas Ot propurson -Duta preperting <
Catsa werrng omih g Rl
T e (T, |
Asserted -
Annotations
v ®owThrg ‘
@ Paspewemne
o7 | DNAI B Mt AT i |
v ® Tosap

v O Cuapros

Egquivalent To
5 < :i:x;vl;oon and (rog_suinycka min 1) and {rom_seinycrs ondy xsd insger .. ..

* ¥ Yacto_rosaoa

Pavrre 4w el f e - ebre s ¥ Wos wiemese B

Puc. 22 Ipumep 3anonnenns noist «Equivalent To» B onmcannu kiacca

Kak Buano, ucnomp3yercss otHomeHue «owl:equivalentTo», koTopoe mo3BOJseT cienaTh
BBIBOJI, YTO €CJIM 3K3EMIUISIPhl OTHOCATCS K «OOBEKTY» ITOr0 OTHOIIEHUS, TO OTHOCATCS U K
«CyOBEKTY». A B KaueCcTBE «00BEKTa» BBICTYNAET MyCTON y3e, ABJSAIOLINICS epecedeHrneM 3
JPYTUX KJIACCOB, KaK M IUTAHWPOBAIOCH M3HAYAIBHO.

JIoTIOTHIM HAIMCAHHBIN 3aPOC It Pa0OTHI C TOJIOM, 33JaHHBIM B TIOJTHOM (opmare:
Cwmaprdon and (rox_ssimycka min 1) and (rog_ssimycka only (xsd:integer[>= 18, <= 25] or
xsd:integer[>= 2018]))

Taxoke cocraBuM 3ampoc s kinacca «Kamepodhony:
Cwmaptdon
and
(uacth some ( Kamepa and (komudecTBo OCHOBHBIX kamep some xsd:integer[ >= 2 ])
and (KoM4ecTBO MeramuKcenel OCHOBHOM kamepbl some xsd:integer[ >= 12 ]) and
(pa3pemenue some (Paszpemenue and

((paspemenne_ropusonranb some xsd:integer[ >= 3840 ]) or



(pa3pemienue BepTukaib some xsd:integer[ >= 3840 ])) and

(paspemrenue kazap/cek some xsd:integer[ >= 60 ])

)))

3aganusa
1 CocraBuTh 3ampochl ansi octaBmmuxcs rpynm: «Cmaprdon mns ¢uiabmoB», «UrpoBoi
cmaptdon», «Cmaprdon ais moxomoBy. Coznate defined class mist kaxoi.
2 CdopmupoBaTh MUHUMYM 5 TPy (HAa OCHOBAaHHMH MMEH TOJI00POK Ha PECYypCe MCTOYHHKE)
st kareropuit «HoytOyku» u «XonoaunbHukuy. J{s kaxaoil u3 rpynn copMUpoBaTh KPUTEPUH

BbIOOpa 3K3eMIUIIpOB 1 co3aath defined class.

Hanucanue 3anpocos Ha s3bike SPARQL

B npenpiaymeit pabote ObIIO NPOM3BEAECHO OTHECEHHE OHK3EMIUIIPOB K TIpyIIaM I0
ornpeneneHHbIM Kputepusam. Jist atoro ucnons3oBanuck defined classes u si3pik DL Query. /lannbie
MHCTPYMEHTBI CUJIBHO PAacIIUpPSIIOT BO3MOXHOCTU PacCyKJIeHUI B pamkax oHTosoruii. OnHako, DL
Query npuMeHsieTcs UMEHHO B paMKaX pacCyKIACHUH U UMEET psiJi HEJOCTaTKOB, €CIIU MCII0JIb30BaTh
€ro TOJIBKO Ui MOJY4YeHMs JOCTyNa K SBHO 3aJaHHbIM HWJIM Y)K€ BbBIBEIEHHBIM CYIIHOCTIM
OHTOJIOTMM: MEIJIEHHOE BBINOJHEHHE (T.K. UCHOJB3YEeTCsl JOTMYECKHH BBIBOJI); HEOOXOIMMOCTb
YUNTHIBaTh MOBEACHUE NPU BbIBOJE (Hampumep, 100aBlIeHUS B OHTOJOTHIO «exactly» B mpouuioit
paboThl); HEBO3MOXKHOCTh ONMCAHUS HEKOTOPHIX YCIOBHH (Hampumep, BbIOOpD OTHOILEHHH, a He
HK3EMIUIIPOB; BBIOOP psAla XapakTepUCTUK cMapTdoHa). [ToaToMy A Takux 3ahad UCHONIb3YETCs
npyroit si3elk — SPARQL [8]. /laHHBIN sI3bIK NO3BOJIAET BBIOMpPATh U J100ABIATH CYIIHOCTH B
oHTONOTHI0, (opMupoBath HOBbI rpadp RDF. B nmanHoMm pabore OyayT paccMOTpPEHBI TOJIBKO
BO3MOXHOCTH BbIOOpa. SI3bIK cuHTakcuyecku cxox ¢ SQL (M He TONbKO CHHTakcHuyecku. B
YaCTHOCTH, OH TaKKe€ OCHOBAaH Ha MPEIIOJ0KEHUH O 3aKPBITOCTU MMpa, B ominuue or DL Query),
MIPUMEHSEMBIM JIJII aHAJTOTUYHBIX 3a7a4 B 0a3ax naHHbIX. [loaTomy (M motomy uto SQL momken
OBITH Y€ 3HaKOM 00y4aeMbIM) C HUM OyJIyT MPOBOJUTHCS aHAJIOTHH.

s pabotel ¢ SPARQL B cucreme Protégé HeoOxoaumo akTUBHpOBaTh BKIAAKy « Window -
> Tabs -> SPARQL Query» (puc. 23). Heobxoaumo monumarb, uro SPARQL u MexaHusm
paccyxaeHuil B Protégé paboTaroT He3aBHCHMO M HE BIUSIOT Ha pe3yabTaTbl pabOThl ApYyr Apyra.
DTO 03HAYAET, YTO HET BO3MOXKHOCTU BbIOpaTh dK3eMIULIphI Kiacca «HoBbIl cMapTdoH», KOTOpHIE
SIBJISIFOTCSI BBIBEICHHBIMH. [Ipr 3TOM 3TO BO3MOXKHO B pamKax, Harpumep, onbmuorexu Apache Jena
14 A3bIKa Java.

[TepBoHauaneHO BbIOEpPEM IEpBBIE 2 cMapT(HOHA U XAPAKTEPUCTUKH UX Kamep (KOJIMYECTBO
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KaMepa; MeTaluKCeIn, arepTypa) W pacCMOTPUM Ha TMPUMEpPEe I3TOr0 3ampoca OCHOBHBIE

CUHTAKCUYCCKHUEC KOHCTPYKIIUH.

a goods thitpy//myontologies.com/goods) : [Z\D\aducateinocobus\OntologyProtege\sesourcesigoodsy].ond]

File Edit View Reasoner Tools Refactor Window Help

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

Active onfology  Enfities | Indivdials by class | DL Query  OnfoGraf  SPARCL Query

PREFIX rdf: <hiip:iiwww w3 0rg'1999102/22-rdf-synfax-ns#> a
PREFIX owl: <hitp-itwww w3.0rg2002/07/owk>
PREFIX rdfs: <hiipiwww w3 0rg'2000/0 1/rd-schema#>
PREFIX xsd- <htip/iwww w3 0rg/2001/XMLSchemas>
SELECT ?subject ?predicate ?object
WHERE { ?subject ?predicate ?objedi }

subject predicate object
37228bc9 760d_494c 8f31 8588dc08ealt ontologyid
OCODEHHOCTH_OCHOSHON_Kamephl rdfs-subPropertyOf ceobogHoe
OCODEHHOCTH_OCHOSHON _Kameps! rditype owl DatatypeProperty
ceofogHoe rdftype owl DataiypePropery
e19ca6S98_ar54 4c83 bb50_753378495dff hashCode "1618122867™**<htip://www.w3.0rg’200 1 XML
e19ca698_ar54_4c83 bb50 7535784950 sourceOntology 37228bc9_760d_494c_8f31_8588dc08eal%6

Execute ®

To use the r=esoner cfick Sessoner > Stsmressonsr ¥ Show infsmnces )

Puc. 23 Bxuagka «SPARQL Query» B cucreme Protégé (a — nose BBoja 3amnpoca; 6 — pe3yabTaTbl

3aIpoca; B — KHOIIKA BBIITIOJIHCHUA 3ar[poca)

#CHauana TpUBOIUTCS OJIOK CTAaHAAPTHBIX NMPEPHUKCOB JJISI TOTO, YTOOBI HE 3aluChIBATh

T'POMO3AKUC I/II[eHTI/I(I)I/IKaTopH B paMKax OCHOBHOM 4acTH 3aIrpoca
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 HEOOX0IUMO JOOaBUTH MpePUKC s CO3JaHHOM OHTOJNOrMU (ee WIACHTUUKATOP

Oepercs ¢ Bkinaaku «Active Ontology»)

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

#Ilocne npedukcos naet koHcTpykuuss SELECT {nepemenHble}, KOTOpas ONUCHIBAET YTO

OyZIeT BRIOpaHO B Ka4eCTBE pe3yabTaTa 3ampoca
#Bce nmepeMeHHbIE HAUMHAIOTCSA € «?7» U MIEPEUHUCIIAIOTCS Yepe3 mpooe

SELECT ?cmaptdon ?xkamepa ducio ?7KaMmepa MI ?KaMmepa_ar

#Jlanee uner xoncrpykuuss WHERE { {rpoiiku} }. Tpoliku 3amuchiBaoTCs aHaJIOTHYHO

CUHTAaKCUCY Turtle, YTO MO3BOJIACT TAKIKC UCIIOJIB30BATh PA3ACIIUTCIIN «.», M, M.
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WHERE {
#BMecTo OTIENbHBIX CYIIHOCTEW MOTYT CTaBUTCS IEpEMEHHbIE, HaunHaromuecs ¢ «?». Ha
HUX MOTYT HaKJIa/IbIBaThCs yCIOBHUS, OHU MOTYT BBIOMpAThesl B pamKkax crucka mosneid B «SELECT».
?cMapTdoOH :HacTh ?Kamepa .
7xamepa rdf:type :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep ?Kamepa_4ucio ;
:KOJINYECTBO METANMKCEIEH OCHOBHOM KaMephl 7Kamepa M
:arepTypa_OCHOBHOM KaMepbl 7Kamepa_am }
#Jlanee uaet kouctpykiusas ORDER BY, no3Boisitoiast 3aJ1aTb COPTUPOBKY pe3yJIbTaTOB
ORDER BY DESC(?xamepa_am)
#Jlanee wuper konctpykuuss LIMIT, OFFSET mno3Bossitomiass 3amaTh  KOJIMYECTBO
MPOITYCKAEMbIX 3aIMCEeH U KOJIMYECTBO BHIOMPAaEMBbIX
LIMIT 2 OFFSET O
Kaxk BumHO, cTpyKTypa 3amnpoca cxoxa ¢ s36ikoM SQL (B ToM 4mcIiie TOCTymHBI KOHCTPYKITUH
GROUP BY, HAVING), oagnako coaepxumoe 010koB paznudaercs. OcHoBnas yactb — WHERE,
pa3bepeM moJpoOHEE €€ BIIOKEHHBIE KOHCTPYKIIMH, KOTOpble OyAyT HCIIOJIB30BAThCS B paMKax
paboTHI:
1. Tpoiika «cyObeKT npeaukar o0bekT». Ha MecTe Kakaoro U3 3JE€MEHTOB TPOUKH MOMKET CTOATH
koHKpeTHbIH IRl mnmm nurepan wim nepemenHas. Ilo3BonseT BeIOpaTh BCe TPOWKH OHTOJIOTHH,
MOAXOASAIINE IO/ 3aJaHHYI0 (3aJaHHas TPOWKa MCHoJb3yeTcsa Kak macka). [Ipu BeiOope: Ha mecTe
NEPEMEHHBIX B 33JJaHHOI TPOWKE MOXKET CTOSTh JIH00ast CyIIHOCTh B BBIOMPAEMOM TPOIKe; JIUTepabl
JOJKHBI COBIAAAaTh MO 3HAYEHUIO, THUIy, s3bIKYy; IRl Ha COOTBETCTBYIOIIMX MeECTaX OJIKHBI
COBIMAJIaTh.
2. Paznenurenu «.» MeXIy TPOWKaMH MOXHO MHTEPIPETHPOBATh KaK JI€KapTOBOIO MPOU3BEACHUE,
HO C YYeTOM paBEHCTBa COOTBETCTBYIOIIMX NepeMeHHbIX. Hampumep, «?cMaprdoH
:KOJI_TIpOM3BOAUTENS 7KO» MO3BOJISIET BHIOPATh BCE TPOMKHU, B KOTOPBIX MPHUCYTCTBYET OTHOIICHUE
«koJ mpousBoauTens». Ecaum B oHTonoruu 2 cmaprdoHa U TONBKO y OJHOTO M3 HUX €CTh 3TO
OTHOIIIeHHE, TO OyzaeT BeIOpana 1 Tpoiika.
«?cMapT@OH :4acTh ?4acTh» MO3BOJSET BHIOPATh BCE TPOWKH, B KOTOPHIX MPUCYTCTBYET OTHOIIECHUE
«4acTb». Ecnu B oHTONOTMM 2 cMapT(doHa M y KaXJI0ro U3 HUX IO 5 yactei, To Oyxaer BbiOpano 10
TPOEK.
Ecnu ynpoieHHO paccMOTpeTh MOPsIOK BbIOOpa B paMKax «?cMapT(OH :KOJ_MPOU3BOAUTENS 7KON .
?cMapTdoH :4acTh ?79acTb», TO OyAeT cHayasla BblOpaHa 1 3amuch 1o nepBoi Tpoiike, 10 3anuceit mo
BTOpoii. Jlanee Oyner chopmupoBano 10 3amuceii kak Bce BApHAHThI COBMEILIEHUH TaHHBIX 3aMUCeH.

[Toce wero OyayT yaajieHbl 5 3amucei, I/ie B paMKax OJJHOMMEHHBIX MEPEMEHHBIX «CMapTHOH» HE

38



COBMAJIAIOT 3HAYEHUSI.

3. B pamkax Tpoek TakXe MOIYyT MCIOJIb30BaThCSl IIYCThIE Y3Jbl, ONHCHIBAEMBIE AHAJIOIMUYHO
cunTakcucy Turtle ¢ ucmonp3zoBanuem «[]».

4. OPTIONAL { {Bnoxennas yactb where} }. Ilo3BoiseT 3a1aTh BJIOKEHHBIH 3aMpPOC, KOTOPBIHA
OyIeT WCIONIb30BaH  TOJBKO MpU  HaIW4YuM  pe3yiapraTtoB. Hampumep, «?cmaprdon
:KOJl_mpou3BoauTeNs ?Koj . ?cMapTdoH :4acTh ?4acTh» BbIOepeT 10 3amuceid, ecii B OHTOJOTHUU
Oyner 2 cMapTdoHna u 5 yacred y kaxaoro. Ho, ecnu Oyner 2 cmaptdona u 0 gacteid y Kaxaoro, TO
HUKaKHX pe3yibTaToB BbeIOpaHo He Oynet. Ilpum stom «?cmapTdoH KO NMpPOU3BOAUTENS TKOI
OPTIONAL { ?cmaprdon :yacth ?9acTh }» BeIOepeT Takke 10 3ammceil B mepBoM cirydae, HO 2
3anucu Bo BTOpoM (4yacth B pamkax OPTIONAL yuuTsiBaThCs HE OyET).

5. FILTER({ycnoBue}). Ilo3BossieT oCcTaBUTh B pamMKax BbIOpaHHBIX 3alKCed TOJIBKO T€, KOTOpbIE
noaxonaT moj ycinoBue. Hampumep, «?cmaptdon :rox eimycka ?ron FILTER(?rog > 18)»
MO3BOJIET BBIOPATh TOJILKO T€ PE3YNbTaThl, TJ€ TOJ BBIMYCKa mo3aHee 18 (CTOUT y4UTHIBaTh, YTO
ecnu y cMaptdoHa 2 TakuX OTHOUIEHUS M Y OAHOTO 3Ha4YeHHe Oosblie 18, a y Apyroro MeHbIe, TO
cam cMmapTdoH Bce paBHO Oyner BbIOpaH, T.K. OAHA M3 3amuceil ¢ HUM OylIeT MOAXOIHWTH TOX
ycnoBusi). T.k. FILTER He siBnsieTcss TpOWKON, TO MOCIE HEro HET HEOOXOAMMOCTH HCIOJB30BaTh
pazaenureny. Takux KOHCTPYKIUH B 3ampoce MOXKET ObITh MHOKECTBO. B pamkax ycnoBuit FILTER
MOTYT HWCIOJIB30BaThCs omepamuu: &&, ||, <, >, <=, >=, =, |= Taxke MOTYyT HCIIOJIb30BAThCS
BCTpOCHHBIC (YHKIIMH, Hampumep, regex, isLiteral (crimcok Bcex (QyHKIMU 31€Ch TPUBOAWTHCS HE
OyZeT U MOXKET OBITh HAMICH B JIOKYMEHTAI[HH).

6. FILTER EXISTS { { Bnoxennas uyacts where} }, FILTER NOT EXISTS { { BnoxeHnHas 4actb
where} }. Cneunansubie Busl FILTER, KoTOpble OCTaBISAIOT 3aIIMCH, 7151 KOTOPBIX BIIOKEHHBIIN
3arpoc BEpHYJI/HE BEPHYI PE3YJIbTATHI.

3Hasi OCHOBHbIE KOHCTPYKILMH, COCTaBUM CIJIEQYIOIIMN 3ampoc: BbBIOOp HMHQOpMAaIUH
(uneHTuuUKaTOp, KOA MPOU3BOAUTEINS, KOH(MUIYpalus IPOLEccopa, €MKOCTh aKKyMyJATopa,
KOJINYECTBO MeErarukceneil OCHOBHOM KaMepbl, TMaroHaiab 3KpaHa) O BcexX cMapT(oHax He cTapee
2018 roga ¢ «Super AMOLED» skpaHoM.

HeoOxoaumMo y4MTHIBaTh, YTO 4YacTh WH(OPMALUU MOXET OTCYTCTBOBaTb, HO MpPH 3TOM
pe3ysbTaT BCEe PaBHO JOJKEH OBITh MPEJCTaBlICH, 3HAYUT HEOOXOAWMO HCIIOJIb30BaTh MHOXKECTBO
koHcTpykuuit OPTIONAL. YcnoBus Ha rof M 9KpaH SBIAIOTCS O0s3aTENbHBIMU U CYIHOCTH, HE
uMerole 3Tol MH(OpMaLK, HE JOJKHBI BHIOMpPAThCs. Y CIOBHE Ha 3KpaH HaKIIAIbIBAETCS 4yepe3
MEXaHMU3M TPOEK. Y CJIOBHE Ha IoJl JOHKHO YUUTHIBATh, YTO MOIJIO OBITh Nepen3aHue cMapTdoHa U
HECKOJIbKO TAaKMX OTHOLIEHWH. 3HaYUT HEOOXOAMMO WM paboTaTh C MMUHHUMAJIBHBIM TOJIOM WM
ucnonb3oBath KoHCTpyKIuio FILTER NOT EXISTS.

SELECT ?cmaptdon ?xox ?koHuUTyparus ? muaroHaib ?€MKOCTb ?MIT
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WHERE {

#C MOMOIIIBIO ITYCTOTO y3J1a OIPEeJIeNIieM YCIOBUE, YTO BHIOMpPAeMblil HACHTU(UKATOP
noikeH ObITh "CMapTdoH" Ui ero moakace

?cmaptdod rdfitype [ rdfs:subClassOf* :Cmaptdon | .

#yCIIOBUE, YTO CBA3b "TOJ] BRIMYCKA" JOJKHA CYILIECTBOBATh. Peain30BaHO BIOKEHHBIM
YCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKHX TOJ0B HE BRIOPAIOCH HECKOJIBKO 3amuceit

FILTER EXISTS {?cmaptdon :ron_Bsimycka ?Toma}

#ycioBue Ha "HOBU3HY'" rojia BbIITyCKa

FILTER NOT EXISTS {?cmaptdon :ron_Beimycka ?ron2 FILTER(?roa2 < 18 || (?roa2 >
1000 && ?ron2 < 2018))}

#cuutaeM, 4yTO AMCIUICH OuH. 111 HECKOIBKHUX BhIOEpETCS MH(POPMALIHS TOIBKO O
MOIXOJISIINX

?cmaptdoH :yacTh ?auciuieit . ?aucmieit rdfitype :Jlucrueii .

#yciioBUE Ha TEXHOJIOTHIO U3TOTOBIICHUS SKpaHa

?nMcIel :TEXHOJIOTUSL M3TOTOBJICHUS 3KpaHa ?TEXHOJIOTUS
FILTER(regex(?Texnomnorus, "super amoled", "i"))

#10moTHUTENbHAS BhIOMpaeMast nHpopManust (Mpy HATUIHH )

OPTIONAL {?cmapTdoH :KOA_NPOU3BOIUTENS 7KOM }

OPTIONAL {?cmaptdon :gacts ?miporr . ?mpor rdf:type :IIpomeccop . ?mpory
:KOH(Urypanus_mnpoiieccopa ?KoHpuUrypamms

OPTIONAL {?nucnneil :nuaronanb 3KpaHa ?1uaroHaib }

OPTIONAL {?cmapr¢on :gacts ?akkyM . 7akkyM rdfitype :AKKyMyIsTOp . 7aKKyM
<http://myontologies.com/goods#emMkocTh akkymymsitopa MA*u> ?emkocts } OPTIONAL
{?7cmapTtdon yacTh 7Kamepa . 7xkamepa rdf:type :Kamepa . 7xamepa

:KOJIMYECTBO MeEranuKcened OCHOBHOM KaMmepsl ?MIm | }

3aganusn
CdopmupoBath 3ampoChkI:
1 BbIOOp Bcex cMapThOHOB W MH(pOPMAIMM O HUX (aHAJIOrMYHOW OMHMCHIBaeMOil B pabote) ¢
aKkymyssiTopoMm He MeHee 500 MA*y
2 BBIOOp BCEX BapHAaHTOB OJIOKOB Kamep cMmapThoHOB ¢ ux wuHpopmarnuen (ameprypa,

KOJIMYECTBO Kamep, MPOU3BOAUTENh, METAITUKCENH, Pa3pelIeHe BUIE0CHEMKH )
3 BBIOOp BCeX BapUMaHTOB MOAYJEH 3KpaHOB ¢ MX HMH(popMaiuen (IuaroHanb, paspelieHue,
IUIOTHOCTb MTUKCEJIEH, TEXHOJIOTUSI U3TOTOBJICHUS YKPaHa)

4 BbIOOp mepBbiXx 10 HOYTOYKOB € HMX XapaKTepUCTHKaMHU: KOHQUIypalus Ipoleccopa,
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TaKTOBAas 4acTOTa, JUATOHAIb dKpaHa, pa3pelieHue dKpaHa, pa3Mep ONEpaTUBHOW MaMSTH, pa3Mep
HOCUTeIsl HHPOPMAIIUH, TUI HOCUTENS HH(POPMAIIUHU, CIIUCOK Pa3beMOB

Hanuncanue npaBuJ ¢ ucnosib3oBanueM sizbika SWRL
B pamkax nocnenneit paboTel He00X0UMO chOPMHUPOBATH B OHTOJIOTUU MPaBUiIa, KOTOPHIE

MO3BOJISIT, YUUTHIBAs OCOOCHHOCTH MPEIMETHON 00sacTH, (HOpMUPOBATH BBHIBEJCHHBIE OTHOIICHUSI.
Jns mpumepa paccMOTpPUM MpPaBUJIO, KOTOpoe OyaeT OTMeYaTh CBEACHHS 00 aKKyMyJsTope
cMapTdoHa KaK COMHHUTEIbHBIC, €CIIU 3asBJIEHHOE BpeMs padOThl B PEKUME Pa3roBOpa MPEBBILIACT
«EMKOCTb akKymyJsitopa / 250».

SWRL [9, 10] no3Bojsier cOCTaBJIATh IPaBUJIa, SBIAIOLIMECS HMIUIMKALUEH MEXIy
NPEINOChUTKON W ciencTBueM. [locnme 3amycka MexaHW3Ma pacCyKIECHUH OHTONOTHS OyneT
U3MEHATHCA B COOTBETCTBHHM C J3TUMHU MpaBuiaMu. [IpeAnochlikaMu U CIEACTBUSIMHU SIBISIOTCS
BBIpQXXEHHSI HA OCHOBE IMPEAMKATOB (B TOM 4YHCIIE CO3JAHHBIX B paMKax OHTOJOrui). PaccmoTpum
CHHTaKCHC Ha MIPUMEpPaXx:

1 Cwmaprdon(?x). O3nagaer ?x rdf:type :CmaptdoH (?X aHATIOTUYCH NTEPEMEHHBIM B SI3BIKE
SPARQL)

2 4actb(?X, 7p) — o3Hayaet ?x :4acth ?p. Takum 0Opa3oM MOKHO 3amucaTh MPEAUKAT Ha
OCHOBaHUU JIF0O0TO co3manHoro data wim object property.

3 Cwmaprdon(?x) " gacth(?x, ?p). oneparnus «andy» 3aMUCBIBACTCS KaK «».

4 Cwmaptdon(?x) * gactb(?X, ?7p) -> aBusercsa_dacTtbio(?p, 7x). Onepanus IMILTHKAIANA
3aMMChIBAETCS KaK «->«. J[aHHOE MpaBUIIO OMpeAeNsieT aKCUOMY O TOM, YTO €CIIU 7X SIBISIETCS
cMapT(OHOM U COJIEPKUT YacTh 7P, TO TAKKE MOKHO CKa3aTh, UTO 7p SBISIETCA YacThiO ?X.
[TonobHOE npaBUIIO FreHEPUPYETCS aBTOMATUYECKU B COOTBETCTBHH ¢ oJieM «inverseOfh,
KOTOPOE MBI YKa3bIBAJIM B MPOILIBIX paboOTax.

W3 BcTpoeHHBIX TpenukatoB [9] OyayT HeoOxomumsel: swrlb:lessThanOrEqual(?x, ?y) (7x
MeHbIle  wium  paBHo  ?y);  swrlb:lessThan(?x, ?y) (?x crporo  wmeHbme  ?y);
swrlb:greaterThanOrEqual(?x, ?y) (?x 6onbie wiu paBHo ?y; swrlb:greaterThan(?x, ?y) (?x ctporo
oombime ?y); swrlb:divide(?x, 7y, 7z) (B ?7x pe3ynbTaT onepanuu ?y/?z).

Jns oTmagku yCIOBHBIX YacTel MpaBWJI MOXKET ucnonb3oBatbes si3bik SQWRL [11]. B
paMKax Hero OyAeT HCHOJb30BaThCs TOJBKO mpeaukar sqwrl:select(?x, ?y, ?z, ). OH mo3Bonser
0TOOpa3UTh IOJIE30BATENI0 BCE TIEPEUYHCICHHBIC CYIIHOCTH, JUISI KOTOPBIX aKTHBUPOBAIUCH
NPEINOCHUIKH. TakuM 00pa3oM MOKHO IPeoOpa3oBaTh MPaBUIIO B aHAJIOT 3aIIpoca U MPOBEPHUTH, YTO
OHO NPUMEHSAETCS JUIS 3aIlJIaHUPOBAHHBIX CYLTHOCTEH.

Chopmupyem SQWRL mpaBuiio mo 3agaHHeIM B paboTe KpuTepusM: «Akkymymstop(?a)
eMKOCTh_akkymynsarop MA 4(?a, ?v) 7~ Bpems paboTel B pexume pasroopa(?a, ?7t) ~

swrlb:divide(?tr, ?v, 250) " swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMenHo Takue
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3alUCH O aKKyMYJISITOpax OyayT OTMEYaThCsi COMHUTEIBHBIMH. UTOOBI MPOBEPHTH KOPPEKTHOCTh
YCIIOBUH JIaHHOTO TpaBWIIA CIEIYET PACCMOTPETh U KaKUX aKKyMYJISTOPOB 3TO HpPaBUIIO OynaeT
cpabatbiBaTh (BbIOpAaTh MICHTU(PUKATOP aKKYMYJISTOPA, 3asiBIIEHHOE BpeMsi padOThI M BEIYMCIECHHOE
BpeMs paboThI).

s mocryma kK SQWRL HeoOxoaumo akTHBHpoBaTh BKIaaky «Window -> Tabs > SQWRL
Taby» (puc. 24). [lanee nHeoOxoaumo co3aarh npaBmwio (puc. 240) u BBecTH ero teno (puc. 258).
Jlanee HEOOXOMUMO BBIICIUTH MPABWIO U HaXXKaTh KHOMKY 3amycka (puc. 24a, puc. 24B). Ilocne
9TOTO PE3yJbTaT padOThl MOKHO YBHUJETh Ha BKJIAJIKE, COOTBETCTBYIOIICH MMEHHU MpaBuia (pHC.

25r).

u goads {tp/ /mysntologes.caomy/goods) | [Z\DAsdusate) nocufies Ortology Protegetresirr eshgoodsy | owl|

Fee Edt View Reasoner Tools Refactor Wmdow Help

@ goods (hitp //myostologies com ( ~ Search

By Query * | OmoGraf = SWRLTab = SOWRLTab = SPARGL Query

Active ontalogy x Entbes = Indviduas by ciass X
Name Query Comment

S1 AxxviavnATop( 7a) * eMKOCTL  arkyMyisTop MA w(7a. V) * spems paborsi

3) A Gprocte acavitviion A W98 SOOI DS T

6
New Edit  Clone Delate

SQWRL Queries OWLI2RL S3

The SWRLAFP! supports an OWL profile called OWL 2 RL and uses an OWL 2 RL-based reasoner 1o pedorm querning
See the 'OWL 2 RL' subtab for more information on this reasoner

Executing quenes 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 returmed

Run

T use the resscnee click Messcnes = Start smasccm ¢ Show Infersnces

Puc. 24 Bxknagka SQWRL B cucreme Protégé (a — ciucok co3iaHHBIX MIPaBUI; O — KHOMKH CO3AaHUs
HOBOT'O MpaBWJIa U pelakKTUPOBAHMSI BBIIEJIEHHOT0; B — KHOIIKA 3aIlyCKa BHIOPaHHOTO IPaBUIIa)
YO6enuBImMCh, B KOPPEKTHOCTH YCIOBHOM YacTH IMpaBHJIA, MOXHO TEPEHECTH €r0 B CIIMCOK
SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenuts ero 3akimrouenue. Ha qanHoit Bkiaake
yke orobpakatorcsi Bce SQWRL mpaBuiia, 0AHaAKO OHM OTMEUYEHBl KaK HEaKTHBHbIE. MOXXHO WM
U3MEHHUTh MPAaBUJIO M OTMETUTh €r0 aKTUBHBIM WJIM CO37aTh HOBOE. YCIIOBHAs 4acTb IpaBHiIa
OCTaeTcsl TpexHeH, a 3aKimoueHueM Oyner sSBIAThCS «ComHuTenbHO(?a)» (Takke HE0OXOAMMO

CO3/1aTh COOTBETCTBYIOIIMIA KJ1ace).
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B i

File TR "
[s3 rch...
(;ommem
BLai | =
Aclivel Status x
(o]
S1 KKYMYNATOR(7a) * @MKOCTEL_akkyMynaTop_mA_y(7a, ?v) * Bpemsa_padboTsl_B_pexume_pasropopa(?a, ?t)
FETT Loy divide(tr, v, 250) * swiibgreater | han(2t, 2tr) - sqwil.select(?a, 2, ‘v) B
a
Cancel Ok Dulele

SQWRL Gueries |OWL 2 RL | s3 |

a tr v
SM-GY965FZPHSER-BAT 14 3500
r
n
Save as CSV... Rerun Closa
To use the ollck > Stert v Show (43}

Puc. 25 Bxnaaka SQWRL B cucteme Protégé (a — 0kHO peakTHpOBaHUS MpaBuia; O — HMsI PaBUIIA;
B — TEJIO MIPABWJIA; T — PE3YJIbTATHI BHITOJIHCHUS MIPABIIIA; 1 — KHOTIKA TIepe3aIrycKa paBmiia)
Tenepb HEOOXOIUMO 3aMyCTUTh MPABHUIIO, NMPEABAPUTENBHO 3arPy3UB MOHATHS U3 OHTOJIOTHH

(puc. 266, puc. 268).

a Name Rule Comment
v S1 AkkymynaTop(?a) * eMKocTb akkymynAatop MA 4(?a. ?v) * Bpema pabo...
S3 AkkymvnaTop(?a) * emKocTb akkymynatop MA 4(?a. ?2v) " 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' tabtossee the inferred axioms. " r

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

Puc. 26 Bknagka SWRL B cucreme Protégé (a — akTHBHOCTB TIpaBHiia; O — KHOTIKA 3arpy3KU
MTOHSTHI/aKCOM U3 OHTOJIOTHH U CITUCKA TIPABHIIL; B — 3aIyCK BBIBOJ/IA HA OCHOBE TMPABUI; T —
BHECEHHE BBIBEJIEHHBIX TIOHATUN B OHTOJIOTHIO; /1 — CIIUCOK BHIBEICHHBIX MOHITHIA; € — HACTPOUKH

BBIBO/IA)
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[Toce 3TOTO MOXHO O3HAKOMHTHCS C BBIBEICHHBIMU akcMoMmamu (puc. 26.m1). B cmydae
HACTPOEK 1Mo yMoyaHuio ux Oyzaer Oomnpire 100. DTo CBSI3aHO € TE€M, YTO BBIMOJIHSAETCS MHOXKECTBO
CTaHJAPTHBIX MpaBuil (Hampumep, GopMUpPOBAHUE HOBBIX OTHOIICHUN B COOTBETCTBHUH C ONMUCAHUEM
«inverseOf»). Jlnsa Hamero nmpumepa 3To Heobs3aTeapHo. [ToaTomy MoxHO Ha BriIaake «OWL 2 RL
-> OWL2RL Control» BBIKIIFOUHTH BCE TAOJIHIIBI CTAHIAPTHBIX MpaBuil. [locie 3TOro B BBIBEICHHBIX

AKCHUOMax OCTAaHYTCA TOJIBKO aKCHUOMBI, IMOJTYYCHHBIC C UCITIOJIb30BAHHUEM CO3JaHHOI'O ITpaBHJIaA.

3aganusa
1 C(I)OpMI/IpOBaTb MUHHUMYM 5 HpaBI/IJI, BBIABIISIFOIIIME COMHHUTCIIBHBIC OIIMCAHUA paSJII/I‘-IHLIX
XapaKTEePUCTHK.
2 CdopmupoBaTh MmpaBuiIo, KOTOPOE B 3aBHUCHMOCTH OT €MKOCTU aKKyMYJsTOpa, TaKTOBOM

YacTOTHI MTPOLIECCOPa, pa3pelleH s SKpaHa U ero JuaroHanu 0yneT ¢opMupoBaTh MPUMEPHOE BpeMs

ABTOHOMHO# paboTHI HOYTOYKa B peXUMax: Urpa, pabora, oxXuIaHue.

Tema 1.3. MeToabl HCKYCCTBEHHOI0 HHTEJVIEKTA KAK CIOC00 MPeo1oJIeHus (PYHIAMEHTAJIbHBIX
npoodJieM oTpacau

IIpakTuyeckue padornl PazpaboTka yueOHOI SIKCIIEPTHON CUCTEMBI.

Bonpockl (KoMneTeHIMH, HABBIKHU) /1JI51 OCBOCHHUS

7. V3y4uTh puUMepbl MOCTPOCHUS SKCIIEPTHBIX CHCTEM.

8. Hayunthcs cozmaBath U pegakTupoBath 0a3zy 3Hanuii JC.

9. HayunThcst pealn30BBIBATh M TECTHPOBATh 0a3y 3HAHUH.

Teopernyeckas yacrbp

OkcnéprHas cucréMa (DC, aHri. expert system) — KomIprOTepHas CHUCTeMa, CIIOCOOHas
YaCTUYHO 3aMEHHTH CIEIHATNCTa-dKCIePTa B pa3pemeHnu npodieMHoi curyanund. CoBpeMeHHbIE
OC Hauvanu pa3pabaThiBaThCs UCCIIENOBATEISIMUA UCKYCCTBEHHOTO MHTEIIeKkTa B 1970-x romax, a B
1980-x momyunnu koMMepueckoe nojkperieHue. [IpeamecTBeHHUKaMU SKCIIEPTHBIX CUCTEM OBbLTH
npemioxkensl B 1832 rogy C. H. KopcakoBblM, CO31aBIIMM MEXaHMYECKHE YCTPOMICTBa, Tak
Ha3bIBAEMBIC «MHTEIUICKTYaJIbHBIE MAIIUHB», TO3BOJSBIINE HAXOJUTH PEUICHHUS MO 33JaHHBIM
YCIIOBUSIM, HaIIpUMED, ONPEENATh Haubosee MoAX0AAIIHUe JIEKapCTBa M0 HabJI01aeMbIM Y MalleHTa
CUMITOMaM 3a00JIeBaHUS.

B nn(popmaTuke sKCcriepTHBIE CUCTEMBI pacCMaTPUBAIOTCSl COBMECTHO ¢ 0a3aMu 3HaHUM (6a3a
3Hanuil (b3; anrn. knowledge base) B uHpopmaTike U Uccae10BaHUAX UCKYCCTBEHHOTO MHTEIIEKTa
— 3TO 0coboro poaa 6a3a JaHHBIX, pa3pabOTaHHAs IS ONEPUPOBAHMS 3HAHMSIMHU. ba3a 3HaHMIA
COJICPXKHUT CTPYKTYPHPOBAHHYIO WH(OPMAIHIO, MOKPHIBAIOIIYI0 HEKOTOPYIO OOJIACTh 3HAHWMU, IS
UCTOJIb30BaHUSI KUOEPHETUUYECKUM YCTPOHCTBOM (MJIM YEJIIOBEKOM) C KOHKPETHOH Lenblo.

COBpeMeHHLIC 0a3pl 3HAHMI pa60Ta10T COBMCCTHO C CHCTCMaMH IIOHMCKa I/IH(I)OpMaI_II/II/I, HMCIOT
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KJIacCU(PUKAIMOHHYIO CTPYKTYPY (Kimaccudukarus (kaaccudunupoBanue) (0T jaT. classis — paspsin
u nat. facere — nenarp) — 0COOBII ciyyail MpUMEHEHHs JIOTHYECKOW omepanuu JeleHus oobema
MOHATHUS, TPEACTABIAIONNN COO0H HEKOTOPYIO COBOKYIMHOCTH JAEJCHHN (JeJIeHHE HEKOTOPOTro
KJjlacca Ha BM[bI, J€JIEHUE 3THUX BUAOB M T.J.) U (GOpMaT MpeJcTaBIeHUs 3HAHUM (TpencTaBlieHUe
3HAaHUI — BOINPOC, BO3HUKAIOUIMM B HHPOPMATUKE — C MOJOOPOM IMPEICTaBICHUS] KOHKPETHBIX U
0000MIEHHBIX 3HAHUH, CBEACHUN M (DAKTOB JUIA HAKOIJICHHA M 00paboTku mHpopmarmu B DBM.
['maBHas 3agada B ucKycCTBeHHOM uHTeIIekTe (M) — HaydnThCst XpaHUTh 3HAHUS TAKUM 00pa3oM,
YTOOBI MPOrpaMMbl MOIJIM OCMBICIEHHO 00pabareiBaTh UX W JOCTUTHYTH TE€M HOJ00US
YeJI0OBEYECKOI0 UHTEIUIEKTA).

[TonmHoueHHBIE Oa3bl 3HAHUN COEPKAT B ce0e HE TOJNBKO (haKTHUECKyI0 MH(OpPMAIHIO, HO U
npaBuiia BBIBOJA, JOMYCKAIOIIME aBTOMATHUECKHUE YMO3AKIIOUYEHUS O BHOBb BBOJMMBIX (PaKkTax H,
KaK CJEJICTBHE, OCMBICICHHYI0 00paboTKy wuHpopMmanuu. OO61acTb HayKk 00 MCKYCCTBEHHOM
UHTEJUIEKTE, U3yJaromas 0a3bl 3HAHUH U METOAbl PabOThl CO 3HAHMSIMHU, Ha3bIBAETCS MH)KEHEpHUEH
3HaHMI) KaK MOJENIM MOBEACHUS IKCIIEPTOB B ONPEENIEHHON 001acTh 3HAHUM C HCIOJIb30BAHUEM
IpOIIEeTyp JIOTUIECKOTO BBIBOJIA M IPUHATHUS PEIICHUH, a 6a3bl 3HAHUH — KaK COBOKYITHOCTH ()aKTOB
U IpaBUI JIOTMYECKOI'O BBIBOJA B BBIOPAaHHOW MpeIMETHOH 00jacTd JesTeiabHOCTH. B
MHCTPYMEHTAJIBHYIO CUCTEMY BXOJST MIOMUMO OIMCAHHOM BBIIIE SKCIIEPTHOM 000JI0YKH IpOrpaMMma-
penaktop 6a3 3HaHUI W MporpaMma JIOTHYECKOTO BBIBOJIA.

Imanvl paspadomKu IKCNEPMHBIX CUCIEM:

1. Uoenmudghuxayus.

OmnpeneneHre y4aCTHUKOB U UX poJieil B mpolecce CO3JaHMs M 3KCIUTyaTallud SKCIEpTHOU
CHCTEMBI.

B mporecce co3manust SKCIIEPTHOW CHCTEMBI MOTYT YYacCTBOBATh CIEIYIOIINE CHEIIHATHCTHL:
WH)KEHEPHI 10 3HAHUM, dKCIIEPTHI, TPOrPAMMHUCTHI, PYKOBOJIUTEINb MPOEKTa, 3aKa3YNKH (KOHEYHBIE
noab3oBarenu). Ilpu peanusanuu CpaBHUTEIBHO MPOCTBIX HKCHEPTHBIX CHUCTEM IMPOrpaMMHUCTOB
MOXET M He ObITh. PoJb MHXKEHepa MO 3HAaHUSAM - BBIY)KMBaHHME NMPO(ECCHOHAIBHBIX 3HAHUN U3
HKCTIEPTOB U MPOESKTHPOBaHUE 0a3bl 3HAHUH IKCIIEPTHOM CUCTEMBI U €€ apXUTEKTyphl. [IporpamMmmuct
HEOOXOMUM TpH  pa3paboTKe CHENUATU3UPOBAHHOTO JUIS JAHHOW OKCIIEPTHOH  CHUCTEMBI
IPOTPaMMHOT0 OOecreueHus, KOorja IOAXO/AIIEro CTaHAAPTHOrO (HampuMmep, OOOJIOYKH JUIs
CO3/IaHUSl HKCIEPTHOM CHUCTEMbI) HE CYIIECTBYET WM €ro BO3MOXKHOCTEH He JOCTaTOYHO H
TPeOYIOTCS TOTIOTHUTENBHBIC MOTYJTH.

B nporiecce skcruTyaTanini MOTYT IPUHUMATh ydacTHE KOHEYHBIE TOJIh30BATENH, SKCIIEPTHI,
aJIMUHUCTPATOP.

Ha sTom sTamne pa3paboTuuK J0JKEH OTBETUTh Ha CIIEAYIOIINE BOIIPOCHL:

- Kakoii kitace 3a1au JoimKHA pemiaTh SKCIepTHAs cuctema?
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- Kak a1 3a1aunt MOTYT OBITh OXapaKTepU30BaHbI WIIH ONPEICIICHbI?

- Kakuie MOKHO BBIIENUTD MOA3a1a4u?

- Kakue ucxoanbie JaHHBIE TOJDKHBI UCIIOJIB30BATHCS JUIsl pelieHus?

- Kakue mnoHATHMS M B3aMMOCBSI3M MEXJY HUMH HCHOJB3YIOTCS IPHU PELICHUH 3a0a4d
JKCrepTaMu?

- Kakoii Bu1 UMeeT perieHne, 1 Kakue KOHIICTIIIMY UCTIOb3YIOTCS B HEM?

- Kakue acrexTsl omnbITa 3KCrepTa CyIeCTBEHHBI JJI PEIICHUS 3a/1auu?

- KakoBa npupoja u 06beM 3HaHUN, HEOOXOAUMBIX JUISl pellIeHus 3a1aun’?

- Kakue npenarcTBust BCTpe4arOTCsl IPU pELICHUU 3a1a4?

- Kak 311 moMexu MoryT BIMSThH Ha pelIeHue 3aay?

2. Konyenmyanuzayus.

Ha stom 3Tamne pa3paboTuuk JOMKEH OTBETUTH HA CIEIYIOIINE BOIPOCHI:

- Kakue Tunbl JaHHBIX HY>KHO HCIIOJIb30BATh?

- UTo 13 MaHHBIX 33J]aHO, & YTO JOJIKHO OBITH BBHIBEJECHO?

- ImeroT 1 no13a1auu HaMMEHOBAHMUS?

- ImeroT 11 cTpaTteruu HauMeHOBaHuUsA?

- ImeroTcs nu sicHbIE YaCTUYHBIE TUIIOTE3bl, KOTOPBIE IINPOKO UCIIOJIb3YIOTCS?

3. ®opmanuzarusi.

4. Peanu3zanusi IpOTOTUITHOM BEpCUU.

5. TectupoBanue.

6. [lepenpoekTupoBaHue NPOTOTUITHOW BEPCUH.

Ha3nauenue, 603moixcnocmu u npunyun padomvl 0ainecoecKoil cmpamecuu OUeHKU
661600086

BaitecoBckas ctpaTerusi OIeHKH BBIBOJIOB - OJHA M3 CTPATETHil, MPUMEHSIEMBIX ISl OIICHKU
JIOCTOBEPHOCTH BBIBOJIOB (HAmpHMep, 3aKIIYEeHUN MPOAYKIIMOHHBIX MPaBHI) B OKCHEPTHBIX
cuctemax. OcHOBHasi wujaes OaileCOBCKON cTpaTeruu 3akKIO4YaeTcs B OLIEHKE BEpPOATHOCTH
HEKOTOPOTO BBIBOJIA C y4eTOM (PaKTOB, MOATBEPKIAIOIINX UM OMPOBEPTAIOIIUX ITOT BBIBOJI.

BeposTHOCTP  OCylIECTBIIEHHSI HEKOHM rTunote3sl H 1pu  HaIMuuM  OnpenesieHHBIX
MOATBEP)KJAIOIINX CBUAETENHCTB E BBIUMCISAETCS HAa OCHOBE AampHOPHON BEPOSITHOCTH 3TOU
TUTOTE3bI 0€3 MOATBEPKIAIONINX CBHICTEIHCTB M BEPOSTHOCTEH OCYIIIECTBIICHUS CBUJIETENILCTB MPU
YCJIOBHSIX, YTO TUIIOTE3a BEpHA WJIM HEBEPHA.

3nauenus P(E/H) u P(E/neH), moacraBnennsie B TeopeMy baiieca, MO3BOJISIOT BBIYHCIUTH
aroCTEPUOPHYIO BEPOSITHOCTh MCX0J1a, T.€. BEPOSITHOCTb, CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C
OTBETOM IOJIb30BaTelIs Ha JaHHBIN BOMPOC:

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

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

IIpumep npumenenus 6anieco8cKkoll cmpamezuu OYeHKU 8b160008

B oKkcrepTHBIX cUcTeMax il COCTAaBJICHHS IPOTHO30B IOTOJBI BEPOSTHOCTH JIOXKIS Ha
CJICAYIONIHMIA JICHb ONPECIISIETCS C YYETOM TpeX (aKTOPOB: BETEp, BIAXKHOCTh, O0JIAYHOCTH (B JICHBb
HaOmonenusi). 3a 173 nmua (M3 HUX 53 MOXKIUIMBBIX) HAKOIUICHBI CTATUCTHYECKHUE aHHBIEC,

NpUBE/ICHHBIE B Ta0NHIIE.

Konuuyecrso
Konuuecrso cnyvaes
2 cnyyaes noroabi
MNoropa 8 pexb AOMANUBON
6es ocapkos
HabnwoaeHma noroab! .
i Ha CheAayowmni
Ha Cneaylowmin AeHs
AeHb
Caalwrii 19 52
Berep YMepeHHbiit 27 44
CuabHbrii 7 24
Boicokas 35 18
Baaxnocts | Cpeauss 12 42
Huskas 6 60)
SAcho 5 83
O6aaunocts | OGnauno 8 27
[Tacmypro 40 10

[IpuBenenHble B TaOnUIlE J[JaHHBIE O3HAYAIOT, HANpUMeEp, CHEAYIOIee: 3a MEepHo
HaOmonenuit (173 mus) crnalwiii Betep HaOmomancs 71 nenp (71=19+52). B 19 cnydasx Ha
CJIEYIOIININ JIEeHb TTOT0/1a ObLIa IO JIMBOMU, B 52 ciaydasx - 6€3 0CaJIKOB.

B HexoTopslil AeHb HaOII0AaeTCs Cleayrolas Moro/ia: CUIIbHBIN BETep, BHICOKAS BIAYKHOCTb,
o6nauno. TpeOyeTcst HAUTH BEPOATHOCTD JOKUIMBOM MOTO/IbI HA CIEAYIOIINUN JCHb.

B nmanHOM cirydae B Ka4eCTBE TUIIOTE3 PACCMATPHUBAIOTCS COCTOSHUS TIOTOJIBI Ha CIICAYIOIIUH
nenb: H1 - moxnp, H2 - moroga 6e3 ocamkoB. CBUIETENHCTBOM 37ECh SBISETCS COUYETAHHUE TPEX
(bakToOpoB, XapaKTepU3YIOUIUX MOTOAY B JeHb HAOIIOACHHS: BETEp, BIAKHOCTh M OOJAYHOCTH
(MOXHO CKa3aTh, 4TO B JAaHHOM Cllydae HCIONB3YIOTCS TPU CBUACTENHCTBA); OOO3HAUUM ITH
dakrops! kak E1,E2, E3. OGo3HaunmM HabmonaeMoe couetanre (pakTopoB (CHIIbHBIN BETep, BICOKas
BJIQXKHOCTb, 00J1a4HO) Kak coObIiTHe E.

OnpenenuM BEpOSATHOCTH, HEOOXOAMMBIE JUIsl pacueToB o (opmyne baiieca. AnpuopHBIe
BEPOATHOCTH THUMOTE3 (TO €CTh BEPOATHOCTH [OXIS M TOroJsl 0e3 OocaakoB, 0e3 yueTa
HaO0JIFOJa€MOT0 COCTOSTHUS ITOTOJIbI ):

P(H1)=53/173=0,306;
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P(H2)=120/173=0,694.

Habnrogaemoe CBUAETENBCTBO (COCTOSHUE IOTOJBI B JIEHb HAONIOJEHHS) MPEACTaBISIET
co0ol coueTaHue Tpex COOBITHI, HAOJI0JaeMbIX BMECTE: CHJIBHOTO BETPA, BHICOKOH BIAXXHOCTH H
obmayHocTH. CumTas 3TU COOBITHS HE3aBUCUMBIMU (TO €CTh CUMTas, HAIIPUMEP, YTO BIAXKHOCTh HE
3aBUCUT OT 00JAYHOCTH, U T.J.), MOXKHO HAalTU YCIIOBHBIE BEPOSITHOCTH CBUJETEILCTBA 110 (hopMyJIe
YMHOKECHHS BEPOATHOCTEH:

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

Haiinem BenuunHbl, HEOOXOAUMBIE JUIsl IPUMEHEHHs (POPMYJIIbl YMHOXKEHUS BEPOATHOCTEH:

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, 4ro B TEKYIIMH JCHH HAOIIOIAaeTCS
CWIBHBIA BeTep, MpPHU YCIOBUM, YTO CIEAYIOLIUH JAeHb OydeT NOXKIJUBBIM. JTa BEIUYMHA
IIOKa3bIBAET, HACKOJIBKO YacTO HAOJIOJAETCsl CUIIbHBIM BeTep B JHU, MIPEIIIECTBYIOLINE 10KINBOM
HoroJie.

[Toncrapnsisi HaliIeHHBIE BETMYUHBI B OPMYITY YMHOKECHHUS BEPOSTHOCTEH, TTOIYIUM:

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

3nech, Hanpumep, BenuuunHa P(E/H1) - BeposTHOCTH HaOII0a€MOro0 COCTOSIHUS IHOTOJIbI
(cMIIBHOTO BeTpa, BHICOKOW BIIQXKHOCTU M OOJIAYHOCTH) MPH YCIIOBHH, YTO CIEAYIOUINHA JeHb OyaeT
JTOKJUTUBBIM.

[Ipy DOCTpOEHHMH SKCIEPTHBIX CHCTEM YaCTO MCHOJIb3YIOT BEPOATHOCTHBIA IMOAXO.

Cocrapisis 0a3y 3HaHUH, IPUMEHSIOT SKCIIEPTHYIO MAaTPUILy, UMEIOLIYIO CIETYIOLNI BU:

HabnwoaeHus | 3HaveHne «aa» | 3Ha4YeHne «HeT»

| a b

2 e d
10 S t
Howmepa 1, 2, ..., 10 cOOTBETCTBYIOT BOIIPOCAM 3aJIaHHOW MPEIMETHON 00sacTH, OYKBHI a, b,

..., t B MaccuBe 03Ha4ar0T BO3MOXKHBIE BAPUAHTHI OTBETOB. MaTpuIia JOKHA COAEPKATh BCE 3HAHUS
JKCIIEpTa 10 JaHHOMY IIPEIMETY.
O6macTh 3apocoB - Ta 00J1aCTh, B KOTOPOM SKCIIEPTHAS CUCTEMA JI0JIKHA OBITh 3KCIIEPTOM.
Bo3MmokHBIE BapuMaHTBl OTBETOB B 3KCHEPTHOW MATPHUIIE HOCAT BEPOATHOCTHBIM XapakTep.
Onu 3anarores yncnamu ot 0 10 1. Ecnu coOpITHEe HaBEpHSKA J0JKHO MPOU3OHTH, TO BEPOSTHOCTD

€T0 IOABJICHUSA paBHA 1. Ecnu coObITHE HEe MMEET IIaHca HpOHSOﬁTH KOFI[a-J'II/I60, TO BCPOATHOCTH
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ero nosiBieHus pasHa 0. Ecnu ske coObITHE paBHOBEPOSITHO, TO €CTh MOXKET Kak MPOU30UTH, TaK U
HET, TO BEPOATHOCTh ero mospieHus paBHa 0,5. Bce ocrtanbHble BO3MOXXHBIE CIydad JiexaT B
YKa3aHHOM JIMara3oHe.

[Tpumep:

3aBTpa OyJeT n0Kab 3aBTpa 10K/ He Oyaer

Ceipo 0,6 0,4

Cyxo 0,45 0,55

3agaHus 1J151 BHINOJHEHNSI H MeTOAHYeCKHe PeKOMeHIalluu:

3aganue 1

Coznate mpoctyro 0azy 3Hanuit «Twl reliMep?», pemnaromed 3agady kinaccudukanuu (C 4eTKOM
JIOTUKOM).

B s70it B3 Oyzner 2 paBHOBEPOSITHBIX UCXOJIA: «TeHMEP» U «HE TeHMep».

ArnipuopHbie BeposiTHOcTH oOoux ucxonoB paBubel 0.5 (P(H) = 0.5), T.e. rumote3bl, 4To Hayraj
BEIOpaHHBIA YETIOBEK SIBISICTCS WM HE SBJSICTCS TCHMMEpPOM, PaBHOBEPOSITHBI (IIPH 3TOM CymMMa
aTlPUOPHBIX BEPOSTHOCTEH paBHA 1, T.e. B 0a3e 3HAHUI IPUBEICHBI BCE BO3MOXKHBIE HCXOJIbI).

Kaxxnoe yTBepKIeHHUE YETKO OTHOCHUT HCIBITYEMOrO K OJHOW M3 3THX KATETOpHM, T.€. €CIM I
HEepBOro BoIlpoca A ucxona «reiimep» Oyner 3anuch 1,1,0, To 11 Mcxona «He reiiMep» 3amuch
oyzner 1,0,1.Takum oGpa3zom, Py u Pn mns kaxmoro Bompoca paBubl 6o 1, m6o 0, mpu 3TOM BO
BTOPOM IIPaBUJIE 3TH 3HAUCHHSI MHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MPpaBUia). ITO MPUBOAUT K
TOMY, YTO MakKcHUMajibHO yBepeHHbIH oTBeT («Touno na» unmu «TouHo Her») Ha 000I Bompoc
OJITHO3HAYHO KJIacCU(UIMPYET MOJIb30BaTeNs Kak reiiMepa win He reiiMepa (cMm. tabmuiy 1).

(ITpumeuanue: He cnenyeT yka3biBath Py u Pn paBHbIMU IpyT Ipyry, T.K. 3TO O3HAYAET, UTO JIaHHOE
CBUJIETEJILCTBO HE BIUSET Ha BEPOSITHOCTbh UCX0/1a, T.€. 0ECCMBICIIEHHO €r0 YIIOMUHATh).

[TpencraBum npasuiia, ucnoabszyemble DC «Tbl reiimep?», B BUJIe TaOIUIIBL.

Tabauna 1
Ne YrBepxnenne / Bonpoc 3akarogenue /
n/n Hcxon
remmep HE
reMmep
1. ToI urpaenib B KOMIbIOTEPHBIE UIPHI 110 6 U O0JIee YacOB B CYTKH 1 0
2. Tsl Opocaens Bee e1a pajgi HOBOM UIphbl 1 0
3. Ot 3D-action urp y Tebs Kpy>KHUTCS IOJI0Ba 0 1
4. Tbl HM 32 UTO HE MOTAIUIIb CBOW KOMIIBIOTEP K JIPYTY JUIS 0 1
OpraHu3aIly COPEBHOBAHUH 10 CETH
5. Tbl B OCHOBHOM TpPaTHILb AEHBI'M WM HA HOBBIA UTPOBOM JMCK MITH 1 0
Ha anrpei; KOMIbTepa
6. To1 He nonb3yenibes "Mplbp0" B 3D-action urpax 0 1
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B ¢dopmate 6a3bl 3HaHUI JaHHbBIE TaOIUIIBI OYIyT 3alIUCAHbI B BUJE BOIIPOCOB M UCXOJIOB,
NPUBEICHHBIX HUXKE.

Bonpocsr:
Tl urpaenib B KOMIbIOTEPHBIE UIPHI 110 6 U O0JIee 4acoB B CYTKU?
Tr1 Opocaenb Bce f1ea pajid HOBOH UTPHI?
Ot 3D-action urp y Te0s Kpy>KUTCS roj0Ba?
ThI HU 32 4TO HE NMOTAIUIIL CBOM KOMIIBIOTED K IPYTY U1 OpraHU3aluy COPEBHOBAHUM 110 ceTU?
Thl B OCHOBHOM TpaTHILb JEHBIY WIM HA HOBBIM UTPOBOM AMCK WJIM Ha aNrpei]] KoMnbroTepa?
Tsl HE oNb3yenIbes "Mplmbo" B 3D-action urpax?
I'eiimep, 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
Ecnu peanusobiBaTh AaHHyto b3 B mporpamme «Manas OkcneptHas Cucremay, TO OHa

OyJIeT BBITIISAICTh CISAYIOMNUM 00pa3oMm:

®aiin [lpaska Cnpaska

@ L8] (=8 Q Q‘z' b & (1 crpoka, 1 crontey )
Mapone Ha peaaKTUpOBaHIE [ Maponk Ha yrenue I
"Tu renmep"

ABTOp: HBaHoB HBAH

Bonpocwu:

T Wrpaews B KOMNbHTEPHHE MIpH N0 6 M 604€e YacoB B CYTKH?

Tu 6pocaeuwb BCe fena panu HOBOW Mrpw?

0T 3D-action wrp y Tee6s KpYyxurcs roaosa?

T HM 32 YTO He NOTauMub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auMM COPEBHOBAHM
T B OCHOBHOM TPaTHUb NEHLIW WAWM HA HOBHA MIPOBOW MMCK, MAM HA anrpedn Komn
Tu He noab3yeuwbcs “Muuwbk™ B 3D-action urpax?

re#nep, 6.5, 1,1,06.5, 2,1,0.5, 3,0,06.5, 4,0,6.5, 5,1,06.5, 6,6,0.5
He res#imep, 6.5, 1,0,6.5, 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 MpuMepa MONpoOylTe COCTaBUTh COOCTBEHHYIO b3 Hampumep ais
JTUAarHOCTHKU COCTOSIHUS 3/I0POBBSI YICHHKOB WM aHAJM3a 00ECMEeYEeHHOCTH JIUTEPATypOol y4eOHOTO

nporecca
Tema 1.4. UHTe/UIeKTYaIbHbIN aHAJIU3 JAHHBIX

IIpakTuyeckas padora. AHaIN3 CYIIECTBYIOUINX 00pa30BaTeNbHbIX IIAT(HOPMEHHBIX PEILICHUH.

Bonpockl (KoMneTeHUMH, HABBIKU) 1JIS OCBOCHHS:
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10. N3yunTh BO3MOKHOCTH CYIIECTBYIOIIMX POCCHUUCKHX OOpa30BaTEIbHBIX OHJIAWH-
iaThopm.
11. Hayuntbcs ananu3upoBarh 00pa3oBaTeNbHbIE POCCHIICKHIE M 3apyOeKHbIC OHJIANH-

I1aTGOPMBI.

33}IaHHH AJI BBIIMMOJTHEHHUA U METOAUYECCKUE PEKOMECHAALINN

3aganue 1

Vcrionb3yst MpUBEICHHBIN HUXKE CIIUCOK POCCUHUCKUX 00pa3oBaTeIbHBIX OHJIANMH-TIAT(OPM, a TAKKE
JIpyrue  UHTEPHET-UCTOYHMKHM  COCTaBbTE€  CBOAHYH  Tabiuiy  (Ha3BaHUEe  IUIATHOPMBI,
oOpa3oBaTeNIbHbIE 33/1aYy, HPEAIoIaraéMblii BO3pacT y4alluxcsi, BO3MOKHOCTH HCIIOJIb30BAHUS B
y4eOHOM Ipolecce, MPEeuMyIIecTBa, HeAOCTATKH).

Cnucok poccuiickux u 3apy0exscHuviX OHIaiH-naamgpopm

W VHVBEPGIPV/M

: Yuusepcapuym (http://universarium.org/) — mpoeKT, MO3UIUOHUPYEMBIN KaK
poccuiickas MOOC-mnardopma. 3amyiieH npu nogaepXke AreHTCTBa CTPaTerHuecKuX UHUIUATHB
u PUA-Hosoctu. Pa3pabarbiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCUWCKMMM BYy3aMU U
MBITAIOTCS TOTYYUTh MIPABO BBIAABATh CEPTUQPHUKATHI TOCYAAPCTBEHHOTO 00pasiia TeM, KTO YCIHEIIHO
IPOXOIUT Kypchl. Ha naHHBII MOMEHT TpH Kypca YK€ 3amylIeHbl, TOTOBSITCS K 3allyCKy HOBBIE
Kypchl. ECTh TU1aHbBI 10 MEpeBOAY CBOUX KYPCOB Ha AHTIUNCKUUN SI3BIK M BBIXOJ] HA €BPOMEHMCKYIO
aynutoputo. Kypcsl Mo3uLIHMOHUPYIOTCST KaK OTIENbHbIE KYpChl, KOTOPbIE MOTYT OBbITh BCTPOEHBI B
60nb1IMe 00pa3oBaTeNbHbIE TPOrpaMMbl. PazpabaThIBalOTCSl COBMECTHO € MPENOAABATENSIMH, TOUTH
BCE MIPENOIABATEIIN-aBTOPBI CTAPTOBBIX KypcoB — n3 MI'Y nM. JIomoHOCOBa.

Eduson (https://www.eduson.tv/) — mnardopma s TIpeaOCTaBICHUS
00pa3oBaTeNbHbIX KYpCcOB 110 Ou3Hec-TeMaTukaM. OpueHTHpoBaHbl Ha Ipodeccuonanos. [lo utoram
NPOXOXKJIEHUS KypCcOB MOKHO NoiyuuTh ceptudukar Eduson. Kypcbl miatHele, 111 Kopropamuii
€CThb BapHaHT MOJIHMCKK Ha Bce Kypchl cpazy. EcTh OecriaTHble Kypchl, HO OHM, KaK IpaBuUIIO,
pa3paboTaHbl COOCTBEHHBIMU CHIIaMU. [IaTHBIE KypChl CO3aI0TCSl MPEMOAABATENSIMU U3 U3BECTHBIX
YHHUBEPCUTETOB, B 0CHOBHOM U3 CIIIA, ecTh Takke Kypchl OT pOCCUICKUX aBTOPOB. [IpoekT HateneH
u3HavaiabHO Ha crtpanbl BRIC, craproBanm Ha aHIIMICKOM SI3bIKE, PYCCKMH S3BIK OBLI J100aBICH
MO3XKE.

O w

U N IWEB Uniweb (http://uniweb.ru/) — TIlpoekt mno3unmMoOHMpYyeTCs Kak Iardopma
OHJIAHOOYUYEHUSI IS PACHpPOCTPAaHEHHUs KaK OTIENbHBIX KYypCOB, TaK M 00pa30BaTeIbHBIX
nporpamm. Kypcsl pazpabaTeiBaroTcsi COBMeCTHO ¢ By3amu. OcHoBHOM mapTHep — PAHXul'C, taxke
ecThb Kypchl ¢ pakynpreramu MI'Y, MITUMO, PMOY. YacTts KypcoB IpenocTaBisiercs: OecIiaTHo,
OombiIasg 4yacThb — Ha IUIaTHOM ocHOBe. Ilo WTOraM mMpoXoKIeHHs MJIATHBIX KYypCOB BbIIAIOTCA
cepTU(UKATHl OT BY30B-aBTOPOB KypcoB. Jljisi BYy30B CO3JaHHE KYpCcOB OecIlIaTHO, NMPHUMEHSETCS
Moenb “revenue sharing” (4acTh oraTel 3a oOydenne octaercs y Uniweb)

51



DIGITAL OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October coBmecTHO ¢
Coursera mouuu mo myTtd mnepeBoga KypcoB Coursera Ha pycckuid si3plk. K HHM mO31HEe
npucoenuamiack Abbyy Software (B wactu mepeBona). OauH Kypc 3amyiieH (PyCCKHM TEpeBOJ
“Gamification”), mepeBoAiATCs HOBbIE Kypchl. Takke B paMKax MPOEKTa 3alylleHbl «OTKPBITHIE
nabopartopun» -MPOXOXKJIEHUE OpPUTHHAIBLHOrO Kypca Ha Coursera (Ha aHITIUHCKOM S3BIKE) C
MOMOIIBIO0 POCCUICKUX MEHTOPOB (PO eCCHOHANBI B H3y4aeMOi 00JIaCTH).

Univer

Univer.tv — Menuareka BuIeo3anuceil JeKiuid, o0pa3oBaTesibHbIX (DUIBMOB,
BBICTYIUICHUH Ha KOH(epeHIHsX. VICTOYHMKM BHJIEO03alUCe — CaMOCTOSTEIbHO IPUCIAHHOE
N0JIB30BATEISIMU, JIy4dllIee ¢ APYTHX PECypCcOB MHTepHeTa. B HacTosIiee BpemMs pecypc akTUBHO HE
pa3BUBaETCA — CO3/AATENN MPOCKTA JeNaloT interneturok.ru

» \InternetUrok.ru

Interneturok.ru — poccuiickuii ananor Khan Academy. CamocrtosiTenbHO
3alIMCBIBAIOT BUJACOYPOKHU MJId HIKOJIBHHMKOB C IIPUBJICYCHUCM KaK CBOHUX, TaK W CTOPOHHHUX
yunteneii. [Toka paboTaroT Ha ICHBTH WHBECTOPA, IYTH MOHETH3AIUH HE 03By4nBatoTCs. JIoCTyI KO
BCeM ypokam OecrtaTHbiil. OCHOBHAs 3a/1a4a Ha TEKYILEM JTaIle — MOBBIIICHUE KaueCTBa YPOKOB.

GCHHTYHUT |

e messte [NtUIt.ru. (HanmonanmpHelii  OoTKpbITHIA — yHHBepcuteT WMHTYUT) -
OOpasoBarenbHOE YyupekIeHHe, Mpeajarampliee JABe MNporpaMMbl OakalaBpuaTa M HECKOJIBKO
mporpaMM  BTOPOTO  BBICIIEro, OOJBIIOE KOJMYECTBO OTAEIBHBIX KypcOB (TIOBBINICHUE
kBanupukanun). Bce mporpaMMbl MPOXONAT IEMTUKOM OHJAMH, O UTOraM MpOorpaMM U KYpCOB
BBIZIAIOTCS JOKYMEHTHI YCTaHOBJIEHHOTO oOpasia. Crneruanu3upyrorcs Ha [T Temartuke.

Hexlet
Xexkcaer (hexlet.org) — mpoekt mpemocTaBieHHs OECIUIATHBIX KYpCOB Ha
pycckoM si3pike. CO31aH U TTOIEPKUBACTCS Ha CPEICTBA SHTY3HAcTOB. OCHOBHASI TEMAaTHKa KypCOB
- IT, ectp ouH Kypc ot npenogasarens u3 PAHXul C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, MPeIOCTaBISIOIINN JTOCTYIl K
OOJIBIIIOMY KOJIMYECTBY TECTOB, HMCIIOJIB3YEMBIX JJISi MPOBEPKU 3HaHWU. [lo3ummMoOHHMpYyeTCs B
Ka4eCTBE MOMOIIIH CTYJCHTaM B TIOATOTOBKE K C/1adye dK3aMeHOB. J[OCTYIT K YaCTH TECTOB IJIATHBIM.

YHWBEPCHTE

Yausepcurer B kapmase (http://moyuniver.ru/) — mob6wibHOE
IIpUJIOKEHUe, cojieprKalllee 0a3y 3HAHMI OTBETOB HA BOIIPOCHI 1O OOpa3oBaTEIbHBIM
IporpaMmMam LIKOJIbI ¥ By3a, TECTHI JJI IPOBEPKU 3HAHUU, KOHCTPYKTOP 3CCe.

Lektorium.TV . . .
Lektorium.tv — Meguareka BHAeo3anuced JeKIUHA. Jlekmuu

3aMMCHIBAIOTCA POCCUMCKUMU By3aMH U W3BECTHBIMH JIEKTOPHUAMH. IIpOEKT cTapToBaj B
2009 TOojy mpHu mnojzep:kke Pocmosionéxu. 3a IOCTY K JIEKITUAM IutaTta He b6epercs. [[is
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By30B €CTh BO3MOJKHOCTH ILIATHOH 3amucu Jiekiui cuiamu Lektorium.tv. CBou Jiekiuu
omybyimkoBau 15 By30B (Oosbinas vacts u3 CaHkT-IleTepOypra) u 22 jgekropus. I1o cytu
9TO UMEHHO OUOJIMOTEKa — KaTaJ0TU3aTOP BUE0, BUIOKEHHBIX Ha YouTube

businesslearmning.ru

Businesslearning.ru  — mOpoekT  MO3UIMOHMPYETCS KAk  ‘‘CHCTEMa
JTUCTAaHIIMOHHOTO Ou3Hec-oOpazoBanus”. IIpoekT co3maH coBMmecTHO «AnbsiHC-Menua» U
«Mexnynapoanbsiii uHCTUTYT MeHemkMmeHTa JIMHK». B npoekrte npencrasiensr 104 moayna Ha
TEMaTUKy MPEANPUHUMATEIIBCKON JEATETbHOCTH, [0 KaXJOMY MOJIYJII0 MOXHO TPOUTH
JTUCTAaHIIMOHHYIO aTTecTanuio. Takke ecTb BO3MOXKHOCTh MPONTH OYHYIO aTTecTanuio (B Mockse) u
MOJIYYUTh CepTU(HKAT TOCyTapCcTBEHHOTO oOpasia. OcCyiecTBIsIeTCs MPH MOJACPKKE MPOrPaMMBbI
NoJAEPKKU npeanpuaumarenbeTa [IpaBurensctBa MockBbl. C Havana 2013 roga peructpanus Ha
OYHbIE aTTECTAI[UU TPUOCTAHOBJICHA.

Eclass (http://www.eclass.cc/) — kaTanmoruzarop kypcoB MOOC ¢ pa3HbIx
miatdopm. JlaHHBIE IO HOBBIM KypcaM M IO JlaTaM CTapTa KypCOB aBTOMAaTHUYECKU
O0OHOBJIAIOTCSA, €CTh BO3MOXKHOCTb /IeJIaTh MTOAOOPKHU KyPCOB.

Yuusepcurer 6e3 rpanun (http://universitetbezgraniz.ru/) — Kypchl B
OHJIAWH pexuMe Ha TeMatuky liberal arts. /lemator ymop Ha oOydeHHe MeTozam
nccienoBanus. IlpermozaBaTesii — HUCCIEAOBATEN W3 3apyOEKHBIX W POCCHHCKUX
yHuBepcuTeroB. CeMHHAphl U YacTh 3aJlaHUI MPOXOAAT B OHJIAHH-peskuMe. Bce Kypcbl
IIJIATHBIE, II0 UTOTAaM BbIIAeTCs cepTU(]HUKAT.

HeTOIlOl"VlH Herosmorusa (http://netology.ru/) - miaardopma OHIAKH-
obyuenusi ITcmeruanucroB. Camo obOydyeHue IIaTHOE, GECIUIATHO JIOCTYIIHBI OTKPBITHIE
3aHATHSA, IPOXOIAIINE B BU/IE BEOUHAPOB.

€

.. HOBOE
e Yuu mnosoe (http://uchinovoe.ru/) — mmarpopma i pasMemieHHs
KOPOTKMX KypCOB Ha Jt00yro TeMaTHky. lIpegocTaBiseT BO3MOKHOCTh aBTOpPaM YCTaHAaBIUBATbh
IUTaTHBIA JIOCTYN K KypcaMm W TpPOBEPATH 3adaHusi oOydaromuxcs. [IpoekT moka 4Tto HaxXoIUTCS
odunuanbHO B cTaryce «0eTa», 0IHaKo yxke pa3melieHo oosee 70 KypcoBypOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHHApPOB, OHJIAWH-
KOHCYJIBPTAIlUW, OHJIAWH TPAHCJSAIMHU JIEKIUHA. 3a JOCTYIl K OOJIBIIMHCTBY BeOGHHApPOB
GepeTcs m1aTa, KOTOPAs AEJIUTCA ¢ aBTOPOM BebnHapa. KosimuecTBo 0CTYyIHBIX BeOMHAPOB
MTOKA YTO HEBEJHKO.

53



A Zillion

Zillion (http://zillion.net/) — «obpa3oBaTeJbHBIA MeIHAPECYPC» —
OoJIBIIIOE KOJIMYECTBO BEOWHApPOB, OOydJAIOIIMX CTaTed HAa TEMATUKy BeJleHUs Ou3Heca,
peaym3aInuu uael u JUYHOCTHOTO pocTa. J{oCTyIl K HEKOTOPhIM BeOMHApaM ILJIaTHBIH.

-

YHUBEPCUTET

CUHEPTUA M®ITY «Cuneprus» (http://www.mfpa.ru/r/distance/). O6pa3oBaTensHOE
yUpSKACHHE, Mpeajaraioliee OHJIaH  [porpaMMmbl  BbIcHIero  oOpasoBanus. CTymeHTam
HPEIOCTABIISACTCS JOCTYN K OOYYAIOIMM MaTepHalaM uYepe3 MOpTal By3a, a TAKKe BO3MOXKHOCTH
y4acTHs B CEeMHHapax uepe3 BeOWHAaphl M KOHCYJIBTAIMI ¢ TpernojaBaTeasMu mo Skype. Ilpu
OKOHYAHHMH TIPOrPaMMBbI, IIOAPa3yMEBAIOIIEH BbIIAYy MILIOMAa TOCYAapCTBEHHOrO oOpasia
HEOOXOMMO C/IaBaTh TOCYIAPCTBEHHBIC 9K3aMeHbI THUHO B MockBe. O0y4deHHe IIaTHOE.

MOCH

NOCKEACKAR TOCVAAPRCTUENHBIN YHNEEPLUTET
IKOHOMARY, CTATASTHER 7 IHOGPNATUEN

MOICH Onnaiin o0yyenune
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO0pazoBatenbHOE yUYpEKICHUE,
npeJiararoliee OHJaiH mporpamMmsl Beiciiero oopasoBanus. 1o 90% oOyueHuss mpoXoauT B OHJIAIH
pexmMe dYepe3 BeOMHApHl W KOHCYJIbTalMM C mpenojgaBarensmMu 1o Skype. Hroroswie
ATTCCTAIMOHHBIC MEPONPUATUA U I'OCYAAPCTBCHHBIC 3K3aMCHBI CHAKOTCA JIMYHO B Mockse 1100 B
onHoM u3 ¢puwmanos MOCH. ObydeHune 1iaTHoe.

Q LECTA LECTA (https://lecta.rosuchebnik.ru) ynuBepcanpHas oOpa3oBarenbHas

wiatdopma, coueTaromue B cede odecrneueHne yJyamuxcsi yaueOHbIMA MaTepragaMy B DJIEKTPOHHON
dbopMe U UHCTPYMEHTHI PEaTbHOTO KOHTPOJIS 3 (HEKTUBHOCTH TIpoliecca 00ydeHUsI.

.! ﬂ Kn a CC SAKaacc (https://www.yaklass.ru) miardopma 31eKTpOHHOTO 00pa3oBaHUs
JUTSI TIIKOJT, @ TaK)Ke 00ydaroIas OHJIaiH--TUTOIIA KA JUTS IKOJIBHUKOB M X poauTeeid. TexHnomorus
caiiTa MO3BOJISIET MPOBOJUTH DJEKTPOHHBIE TECTHPOBAHUS M T€HEPUPOBATH 3a/IaHUs, YHUKAIbHBIC
JUTSL KQKJIOTO YYICHUKA.

(& UCHI.RU
Uchi.ru — oOpa3oBarenbHbIll MOPTad WHTEPAKTHBHOTO OOYYEHHS

JeTen IIpU NMMOMOIIMH UHTCPECHBIX UTPOBBIX 3aJlaHuM U 3aaad4.

Crnmcok Jimreparypbl
OcHoBHasi IMTEpaTypa:
1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp;  WHTennekTyanbHble  CUCTEMBI U
TEXHOJIOTUU DIEKTPOHHBIN pecypc : yuebHoe mocodbue / C.B. [lanpmoB. - Camapa : [ToBomxkckuit
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https://lecta.rosuchebnik.ru/

rOCYJapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHHKaMii u umHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6azoBoit Bepcun DbC IPRbooks.

2. Ceicoes, /1. B. BBeneHnue B TeOpUIO HCKYCCTBEHHOT'O HHTEIIEKTA : ydeOHOe mocobue /
. B. Csicoes, O. B. Kypunra, JI. K. [Ipockypun. — Mocksa : Aii [Iu Ap Menua, 2021. — 170 c.
— ISBN 978-5-4497-1092-5. — Tekct : anexkrponHsiii // LHudpooit o6pazoBatensHblil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

JlonoiHUTeIbHAS JUTepaTypa:

1. AsepuenkoB, B. WM. Cucrema ¢QopmupoBanus 3HaHuii B cpene HHTepHer
Monorpadus / AsepuenkoB B. W. - bpsHck : BpsHCkuii rocynapCTBEHHBIH TEXHUYECKHUMA
yauBepcureT, 2012. - 181 c. - Kuura naxoaurcs B 6azoBoii Bepcun IbC IPRbooks. - ISBN 5-89838-
328-X

2. [TaBnoB, C. N. CucteMbl UCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocodue : [16+] / C.
N. TIlaBnoB. — Tomck : ToMCKMH TOCYyIapCTBEHHbIA YHMBEPCUTET CHUCTEM YIPABJICHUA U
paauosnekrponuku, 2011. — Yacte 1. — 175 c. — Pexxum pgocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. U. CucrteMbl UCKYyCCTBEHHOTO HHTEIUIEKTa : yuebHoe mocodbue / C. .
[TaBnoB. — Tomck : ToMckuil TroCyZapCTBEHHBI YHUBEPCHUTET CHUCTEM YIpaBICHUS H
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexum pnocryna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucteMbl HCKyCCTBEHHOTO MHTEJUIEKTA : yaeOHoe mocodwue : [16+] / H.
E. Ceprees. — Taranpor : FOxwusiii henepanbubiii yauepcutet, 2016. — Yacts 1. — 123 c. : cxem.,
ui., TaoJI. - Pexxum JIOCTyMa: o MTOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. IlpoekTHpoBaHHE CHCTEM HCKYCCTBEHHOTO WHTEIUIEKTa : y4deOHOe
nocobue / C. JI. Cotnuk. — 3-e u3a. — Mocksa : MHTepHeT-YHuBepcuteT MHPOPMAIIMOHHBIX
Texnonormit (MHTYUT), Aii [Im Ap Menuna, 2021. — 228 ¢c. — ISBN 978-5-4497-0868-7. —
Tekct : anektponnsiii // Ludposoit obpazoBatensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Mertoauyeckasi iureparypa:
1. Meroauueckue yka3aHusi K CaMOCTOSITENIbHON paboTe (3JIeKTPOHHBIN BapuaHT)

HHuTepuer-pecypcesnl:

1. Bopoiickuit @. C. HWudpopmaTuka. DHIUKIONEAUYECKUA CIOBapb-CIPABOYHUK:
BBEJICHHE B COBPEMEHHbIE HH(POPMAIIMOHHBIE U TEJIEKOMMYHUKAIIMOHHBIE TEXHOJIOTMH B TEPMUHAX U
dpakrax. - M.. OUIMATIIUT, 2006. - 768 «c. — J[ocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcHOBBI HCKYCCTBEHHOTO WHTEJUIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OCHOBBI MCKYCCTBEHHOI'O HMHTEJUIEKTa; Y4eOHO-METO. Mmocodue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit Ocuosst IU — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cobosp b.B. Undpopmaruka: yuebnux/ b.B. Cobons [u ap.] — Usn. 3-e, nomnonH. u
nepepadb. — PocroB w/[l: ®denukc, 2007. — 446 c. — Jocrtymuo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar

1.
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MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EJIEPALIVNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

KOJUIEK CK®YV B r. CraBpomnose

METOANYECKHUE YKA3AHUSA
K CaMOCTOSITEIbHOU paboTe
1o aucuuIuimHe «CKyCCTBEHHBII MHTEIUICKT B IPOPECCHOHATIBHOM cheper
JUISL CTYZICHTOB HalPaBJICHHS MO OTOBKH

08.02.14 Okcmtyarauus U 00CIyKMBaHUE MHOIOKBAapTUPHOIO JOMa
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O01me NoJI0KEeHU

CaMocrosiTenbHast paboTa - raHupyemas yaeOHasi, paboTa CTyJICHTOB, BHITIOJTHsIEMas BO
BHEAyJIMTOPHOE (ayIUTOPHOE) BpeMsi MO 3aJaHUI0 M TMPU METOJUYECKOM PYKOBOJCTBE
npernojiaBaTess, Ho 06e3 ero HeMmoCPEJACTBEHHOr0 y4acTHs (IPU YACTUYHOM HEMOCPEICTBEHHOM
y4acCTUU MPEIoIaBaTessi, OCTaBISIIOIIEM BEIYILYIO POJb 32 pabOTOM CTYIEHTOB).

MeToauka OpraHu3alii CaMOCTOSTENILHON pabOThl CTYACHTOB 3aBUCUT OT CTPYKTYPBHI,
XapakTepa U OCOOCHHOCTEM H3ydaeMOll MUCHUIUIMHBI, 00beMa 4YacoB Ha €e HM3yueHue, BHUJa
3alaHuil IS CaMOCTOSITEIbHONW Pa0OThl CTYJAEHTOB, WHAMBUAYAIbHBIX Ka4eCTB CTYJIECHTOB W
YCJIOBHH Y4EOHOU JIEATEITLHOCTH.

[Iporiecc opraHu3alMu CaMOCTOSTENbHOW pabOTBHl CTYASHTOB BKJIIOYAET B ce0s
CJIETYIOIINE ATAIbI:

® [IOATOTOBUTENBHBIM (ONpeAesieHne Ieei, COCTaBJICHUE IMPOTPAMMBbI, IMOATOTOBKA
METOJIMYECKOro 0becredeH s, MoAroTOBKa 000py10BaHMs);

® OCHOBHOW (peanu3alvs MporpaMMbl, UCIOJIL30BAHNE MPUEMOB TTOMCKAa HH(POPMAITUH,
YCBOCHHUS, TiepepabOTKH, TPUMEHEHUs, TIepefaadyd 3HaHWUH, (QUKCUPOBAHUE PE3YJIbTATOB,
camMoopraHu3zalus mporecca padoThl);

® 3aKJTIOYMTEIBHBIN (OLIEHKA 3HAYMMOCTU M aHAJIU3 Pe3yJbTaTOB, UX CHUCTEMaTH3AIIMS,
omeHka A((EKTHBHOCTH TMPOrpaMMbl M TIPUEMOB pPabOTBI, BBIBOABI O HAMPABICHHUIX
ONTUMM3AINH TPYIQ).

1. Iespb u 3272494 CAMOCTOATEILHON PadOThHI

[Tpu opranuzanuu CPC BaKHBIM U HEOOXOJIUMBIM YCIOBUEM CTAaHOBSTCS ()OPMUPOBAHUE
YMEHHUS CaMOCTOSATENTBbHONM paboThl sl TNpUOOpeTeHUs 3HaHWUM, HaBBIKOB. Llembio
CaMOCTOSITENIbHOM paboThl CTYIACHTOB SBISETCS OBIaJeHUE (DYHAAMEHTATbHBIMU 3HAHUSMU,
MpoEeCCHOHAIBHBIMA YMEHHUSIMA M HaBBIKAMU JICATEIILHOCTU 1o Tpodmmto. CamocTosTenbHas
paboTa CTyOEHTOB CHOCOOCTBYET pAa3BUTHUIO CaMOCTOATEIHHOCTH, OTBETCTBEHHOCTH U
OpTraHW30BaHHOCTH, TBOPYECKOTO  TMOJXO0Ja K  peHieHuto  npobieM  ydeOHOTO |
npohecCHOHALHOTO YPOBHSL.

3amauamu CPC sBasitoTcs:

® cucTeMaTu3alus W 3aKpPEIUICHHE T[OJYyYEHHBIX TEOPETHYECKUMX 3HAHUW U
MPaKTUYECKUX YMEHUH CTYJIEHTOB;

e yrayOJeHue U paclIupeHue TEOPETUUECKIX 3HAHUH;

e (opmupoBaHue yMEHHUN WCIOIH30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITMIO U CTICIIHAJIBHYIO JTUTEPATYPY;

® pa3BUTHE IO3HABATEIBHBIX CIIOCOOHOCTEW W AKTUBHOCTU CTYJIEHTOB: TBOPUYECKOM
WHULIUATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH;

e (opmupoBaHHE CaMOCTOATETHLHOCTH MBINIJICHUS, CIIOCOOHOCTEW K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpean3alluu. .

2. TlopsiioK BBITIOJTHEHUSI CAMOCTOSITEILHOW PadoThI CTYIEHTOM
. Memoouueckue pexomenoayuu no pabome c yuebHOU Tumepamypotl

[Ipu pabGote ¢ KHUTONH HEOOXOAMMO MOAOOPATh JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa mureparypbl B OMOIHOTEKE HCTIONB3YIOTCS alpaBUTHBIA U
CUCTEMAaTUYECKUI KaTalOrH.

BaxHO MOMHUTH, YTO palMOHATbHBIE HABBIKU PAOOTHI C KHUTOW - 3TO BCETJa OOJbIIas
SKOHOMMSI BpEMEHU U CUJI.
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[IpaBwibHBIE TOHOOp YYEOHMKOB PEKOMEHAYETCS MpernojaBarelieM, YHTAIOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nureparypa MOXKeT ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY KYpCy.

N3yuast matepuan no yueOHUKY, CIEAyeT MEPEXOAUTh K CIEIYIOIIEMY BOIPOCY TOJIBKO
Moclie TPaBHIBHOTO YSCHEHHUsS MPEIbIIYINEro, OMHCHIBAas Ha Oymare Bce BBIKIAIAKH U
BbIUKCJICHUS] (B TOM YHUCJIE T€, KOTOpbIe B y4YEOHHMKE OIYIIEHbl WM Ha JIEKIUU JaHbl IS
CaMOCTOSATEIIBHOTO BBIBOJIA).

[Ipu u3yuenun 1r000# AUCUUTUIHHBI OOJIBIIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSITEIbHAS
UHIMBUyallbHAs paboTa.

Oco0oe BHHMaHME cjeayeT OOpaTUTh Ha OIpeleleHHe OCHOBHBIX IOHSATUH Kypca.
CTyneHT JOJbKeH MOoApoOHO pa3Ouparh MPHUMEPHI, KOTOPHIE MOSCHSIOT TaKUE ONMPEICICHUS, U
YMETh CTPOHUTH AaHAJIOTUYHbIE MPUMEPbl camocTosTenbHO. HyxXHO 100MBaThCs TOYHOTO
MPEJCTaBICHUST O TOM, YTO H3y4aelib. [l0JE€3HO COCTaBIATH OIMOpPHBIE KOHCIEKTHL. [Ipu
M3YYECHUU MaTepuaia 1o y4eOHUKY TOJE3HO B TeTpaau (Ha CHEHUANbHO OTBEICHHBIX IOJISIX)
JIOTIOTHSTh KOHCIIEKT JICKIU. TaM ke celyeT OTMeYaTh BONPOCHI, BBICICHHBIC CTYICHTOM
JUTSL KOHCYJIBTAIlUU C MPENOIaBaTEIIEM.

BEIBOJIBI, TTOJIYYCHHEIC B PEe3yJbTaTe U3YUYCHHS, PCKOMEHIYEeTCS B KOHCIICKTE BBIJCIIATD,
4YTOOBI OHU TIPH MEPEUUTHIBAHUH 3aMUCEH JTy4Ille 3alI0MUHAIIUCE.

OcHognbie 8Udbl cCUCmMeMamu3upoO8anHoL 3anuc NPOYUMAHHO2O0:

AHHOTHpPOBaHME — IIPENEIBHO KpPATKOE CBS3HOE OIMCAaHUE IPOCMOTPEHHOW WM
IIPOYMTAHHOMN KHUTHU (CTaTbU), €€ COJEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYCHUS;
IInanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBArOIIas

COJIEP’KaHUE U CTPYKTYPY U3y4aeMOI0 MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHUE OCHOBHBIX YTBEP)KICHMH aBTOpa 0Oe3
[pUBJICYEHUS (PaKTUUECKOTO MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUCHUH, Hauboee
CYIIECTBEHHO OTPAKAOUIUX Ty WJIA HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe M IOCJIEIOBATEIbHOE H3JI0KEHHE COJEPIKAHUSA
IIPOYNUTAHHOTO.

KoHcneKT — CoXXHBIH c11ocod M3J105KEeHUs COAep)KaHUsI KHUTH UM CTaThH B JIOTMYECKON
nociea0BaTelbHOCTH. KOHCTIEKT akKyMyIupyeT B ce0e Mpeaplayliue BUbl 3alUCH, TT03BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [103TOMY yMEHHE COCTABIIATH IJ1aH, TE3UCHI,
JlenaTh BBIIMCKA U JPYTHE 3alIMCH ONPENEISeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cocmagneHulo KOHCneKma.

1. BHuMaTenbHO NPOYHUTANTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEPATYpE HEMOHSITHHIE
cioBa. [Ipu 3anucu He 3a0y/ibTe BBIHECTH CIIPABOYHBIE JAHHBIE HA MOJI1 KOHCIIEKTA;

2. BeimenuTe riaBHOE, COCTaBbLTE IUIAH,

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHhTE apryMEHTAIIHIO
aBTOpA;

4. 3aKOHCHEeKTHpYHTe  MaTepuall, 4YeTKo  cleays  MNyHKTam  1uaHa.  llpum
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBAMH. 3aIllUCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yduTsiBaiiTe JJaKOHUYHOCTh, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa kKenareJIbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokaszarenbcTBa. [Ipu odopmMileHMM KOHCIEKTa HEOOXOAUMO CTPEMHUTHCS K €MKOCTH Ka)JI0ro
nperioxkeHus. MpICIu aBTOpa KHWUTH CJIEAyeT H3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPA3UTEIFHOCTH HAMCAaHHOTO. YHCIIO TOTIOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBl  paclpeleNnaTbCsi B ONpPENEIeHHOU
IIOCJIEIOBATEIbHOCTH, OTBEUAIOLIEH JIOTUYECKON CTPYKTYype mnpousBeacHus. s yroyHeHus u
JIOTIOJIHEHUSI HE0OXOAUMO OCTaBJISTh MOJIS.
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OnnazeHre HaBBIKAMHM KOHCHEKTHPOBaHUS TpeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOIN paboThI.
Memoouueckue pekomenoayuu no NOO20MoOEKe K NPAKMUYECKUM 3AHAMUAM

Jius  Toro 4TroObl MpPAKTHYECKHE 3aHATHS HPUHOCHIM MAaKCHUMAJIbHYIO I0Jb3Y,
HEO0OXOJUMO IOMHMTb, YTO YIPAKHEHUE M PELICHUE 3a7ad IPOBOAATCA IO BHIYMTAHHOMY Ha
JEKIMSIX MaTepualy U CBSI3aHbl, KaK MPaBWIIO, C JETalbHBIM Pa300pOM OTIEJIbHBIX BOIPOCOB
JEKUMOHHOrO Kypca. Crenyer MNOAYEepKHYTh, 4YTO TOJBKO IIOCJIE YCBOECHHS JIEKIIMOHHOI'O
MaTepuaia ¢ ONpPENeNeHHOM TOYKHM 3peHus (a MMEHHO C TOM, ¢ KOTOpPOH OH M3jaraercs Ha
JCKIHSIX) OH OyZeT 3aKpeIuIAThCS Ha MPAKTHUECKUX 3aHATHUAX KaK B pe3ysibTaTe OOCYXKICHHS U
aHaju3a JIEKIMOHHOTO MaTepuaia, Tak U C MIOMOIIBIO PelIeHHs IPOOJEeMHBIX CUTYyalui, 3a1au.
IIpu 3THX yCIOBUAX CTYIEHT HE TOJIBKO XOPOIIO YCBOUT Marepual, HO U HAYYUTCS IPUMEHATh
€ro Ha IMpaKTHKEe, a TaKKe IOJIY4YUT JOINOJHUTEIbHBIH CTUMYJ (M 3TO OYEHb BaXKHO) MM
AKTHBHOM NPOpPaOOTKH JIEKLIUH.
Memoouueckue pekomenoayuu no camonpogepke 3Hanutl

[locne n3yyeHUs: ONpENENIEHHON TEMBI 10 3alKCSIM B KOHCIIEKTE UM Y4€OHUKY, a TaKkKe
pElIeHUsT TOCTAaTOYHOI'O KOJIMYECTBA COOTBETCTBYIOLIMX 3aJauy HA NMPAKTUYECKUX 3aHATHIAX U
CaMOCTOATENIBHO CTYIEHTY PEKOMEHIYETCs, IPOBECTH CAMOIIPOBEPKY YCBOCHHBIX 3HAHMU,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3YYEHHOH TEME.

B ciyyae He0OX0IMMOCTH HYKHO €l11i€ pa3 BHUMATEIbHO pa300paThCsi B MaTepHUalle.

WNHorpa HEXOCTaTOYHOCTh YCBOEHHUS TOTO WM MHOTIO BOIIPOCA BBLICHSETCS TOJIBKO IPU
W3Y4YEHUU JNAJbHEUIIEro MaTepruana. B aTom ciydae Hafo BEpHYTHCS Ha3al U MOBTOPUTH ILUIOXO
YCBOCHHBIN MaTepuan. BakHbI KpUTEpUHl yCBOEHHUS TEOPETHMYECKOrO MaTepuana - yMEHHE
pemaTh 3a1a4i WIK IIPOMTH TECTUPOBAHUE 110 IPOMICHHOMY MaTepuaiy.

BOl'[pOCI)I JJIsl co0ece10BaHUA

Cmyoenmol 00ndCHBL: 3AIUTUTH MPOEKT B PEXUME MPE3CHTALUU, NPEIbSIBUTH (ailyibl
BBIITOJIHEHHOTO MPOEKTa, YMETh pPAacCKa3aTh O TEXHOJOTUAX, MCIOJIb30BAaHHBIX HMH IpHU
BBITIOJIHEHUH TIPOEKTA, IATh OIIEHKY pabOTHI KaXJIOT0 WICHA TPYIIIEI (eciu npoekm epynnosoil).

IIpuMepHbBIe BONPOCHI 1151 codeceT0BAHUA

1. MUcropus pa3BuTus UCKYCCTBEHHOIO MHTe/IeKTa B Poccum.

2. Hcropus pa3BUTHS HCKYCCTBEHHOT'O MHTEIIEKTA 32 PYOEIKOM.

3. MHckyccTBeHHBIH MHTEUIEKT B TpodeccHoHanbHON cdepe (B 3aBUCUMOCTH  OT
HalpaBJIeHUs TIOATOTOBKH).
AHanu3 TaHHBIX y4eOHON aKTUBHOCTH OOydJaromuxcs ¢ npuMeHenuem M.
5. Amnanuz o0pa3oBaTeNbHBIX JTAHHBIX TPOSKTHOH J1ESTETbHOCTH.
6. Google Data Studio kak cpeJICTBO aHATN3a U BU3yAJIN3aIMHA 00pa30BATEIIBHBIX JaHHBIX.
7. Paspabotka oHTONOTMH NPO(HEeCCHOHAIBHON MPeMETHOM 001acTH.
8
9

B

[IpuHIMIBI pa3paOOTKH CUCTEM aJAITUBHOTO O0yUYEHUSI.
3apyOekHbIe CHCTEMBI a/IallTUBHOTO O0YYEHUSI.
10. Poccwuiickue cucTeMbl aqanTUBHOTO O0yYCHHS.
11. Knaccugukaius HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
12. T'myOokne MCKYCCTBEHHBIE HEHPOHHBIE CETH JUIS PEIICHUS 3a1a4 INITAHUPOBAHUSI.
13. T'myOGokue UCKYCCTBEHHbIE HEHPOHHbIE CETH JUIS PELIeHUS 3a/ad IPOTHO3UPOBAHUSI.
14. T'nyObokue UCKYCCTBEHHbIE CBEPTOUHBIE HEHPOHHBIE CETH i1 pELIeHUs 3aaay
pacrio3HaBaHUs N300paKeHHH.
15. CpaBHuTeNbHAs XapaKTEPUCTHKA IIOJHOCBA3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX CeTel JUIsl peleHHs 3a1a4 KiIaccu (KA U KJIacTepu3aluu.
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KoHTpoJas camocTosAATEe/IbHOM padoThI CTYACHTOB

KoHTpoJib caMOCTOSITENIbHOM pabOTHI TPOBOIUTCS IIPETIOIaBATENIEM B ayAUTOPHUU.

[IpenycMOTpeHsI clieyrolre BUabl KOHTPOJIS: coOeceJoOBaHHe.

[TogpoOHBIe KpUTEPUU OIEHMBAHMS KOMIIETCHIMM mpuBeaeHbl B DOHIE OIEHOYHBIX
CPEJCTB JJIsl IPOBEACHUS TEKYILEH U MPOMEKYTOUHON aTTECTALlUU.

Cnucok gureparypsl 1js1 BoinoJiHenuss CPC

OcHoBHas1 JiUuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoinkckuit
TOCY/IapCTBEHHBI YHUBEPCHUTET TEICKOMMYHUKaui u uHpopmatuku, 2017. - 195 c. - Kaura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenne B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : ydeOHOE
nocobue / JI. B. Cricoes, O. B. Kypunra, JI. K. [Ipockypun. — Mocksa : At [lu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrponnsiii // Lludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

JlonoJIHUTeIbHAS JTUTepaTypa:

1. ABepuenkoB, B. H. Cucrema ¢dopmupoBanus 3Hanuii B cpene HHTepHeTr :
Mownorpadus / ABepuenkoB B. W. - BpsHck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMsl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHoe mocodue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocyiapCcTBEHHbIH YHUBEPCUTET CHUCTEM YIIPaBJICHUS U
panguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. W. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTa : yuebHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYIApCTBEHHBIH YHUBEPCHUTET CHCTEM YIPABICHUSA H
panguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembpl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHOe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : IOxubiii enepanpubiii ynusepcurer, 2016. — Hacts 1. — 123 c. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 1o TTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoexkTupoBaHue CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOoe
nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UaTepHet-YHuBepcuter MHDOpMAIIOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : snextponusiit // I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

HNuTepHeT-pecypcesr:

1. Bopoiickuit @. C. Mudbopmartrka. DHIUKIONEIUUYESCKHI CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HMH(OPMAIIMOHHBIE M TEICKOMMYHHKAIIMOHHBIE TEXHOJOTHH B
tepMuHax u ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JloctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcCHOBBI HUCKYCCTBEHHOTO HMHTEJJIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html
3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUICKTA; Y 4eOHO-METO . TTocodue. —

http://www.studfiles.ru/preview/2264160/
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4, Caitt OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6oip b.B. Nndopmatuka: yuebnux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomons.
u mepepab. — PocroB w/J[: ®enmkc, 2007. — 446 c. — ocrtymHo: http:/physics-for-
students.ru/bookpc/informatika/Sobol.rar
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