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BBEJAEHUE
Heanb 1 3a1a41 0CBOE HUS AU CIHILIMHBI

Lenbto ocBOEHUS IMCHUIUIMHEI sIBIISeTCs (hopMHUpoBaHUE Habopa o0IenpodecCuOHaIbHBIX U
npo¢eccCHOHaIbHBIX KOMITETEHIUH Oyaymero 6akanaBpa mo HarnpasieHuto noarorosku 02.04.01
MaremaTuka 1 KOMIIBIOTEPHbIE HAyKH TPOopuiIb «VICKycCTBEHHBIN MHTEIUIEKT B KHOEPOE30IacCHOCTH.
3a1aun OCBOCHMS TUCITUTUIMHBI — 03HAKOMJICHHUE CTYJICHTOB C KPYroM 3ajJad B 00JacTH
HCKYCCTBEHHOI'O MHTEJUIEKTA, @ TAK)KE 3HAKOMCTBO C OCHOBHBIMU MOHATUSAMHU U METOJIAaMHU
MAIIMHHOTO OOYYeHHS ¥ MX IPUMEHEHHUEM K 331a4aM, OTHOCSIIMMCS K MTPO(hecCHOHaTbHOM 00IaCcTH.

[TepeueHb OCBaMBAEMbIX KOMITETEHIIMM:

Kon DopMYIUPOBKA

OIIK-3 Crioco0€eH UCII0Ib30BaATh HEOOXOJUMBIE MATEMATUUECKHUE METOIbI
IS peIIeHMS 3a1a4 MPOPECCHOHAILHOM ACATEIbHOCTH

[K-7 Crioco6eH amanTupoBaTh U MOAUGUIIMPOBATH CIICIIHATU3UPOBAHHOE
IMIpOTrpaMMHOC O6€CH€‘-I€HI/IC, MCTO/JbI U AJITOPUTMBI CUCTCM
MCKYCCTBEHHOTO MHTEIUICKTA U

MaIMHHOTO 00y4eHHsI B TPOGECCHOHAITBHOM IeITeTbHOCTH

[1K-11 CriocoOeH y9uThIBaTh 3HAHUS MPOOJIEM U TEHICHIINI pa3BUTHS
peiKa [10 B mpodeccrnoHanbHOM eI TeIIEHOCTH

IlepeveHb NIaHNPYEMBbIX Pe3yJIbTATOB 00yUYeHHUS IO JUCHHUIINHE, COOTHE CEHHBIX C
IJIAaHUPYeMbIMH pe3yJbTaTAMH O0CBOeHHUs 00pa3oBaTe IbHON MPOrpaMMbl BbICIIET0
o0pa3oBaHusl

IInanupyemblie pe3yJbTaThl

00y4eHMsi O JUCHHUIIIIHHE
Koa, popmysmmpoBka y el >

Kona, opmyupoBKa HHANKATOPA XapaKTepu3yIolne dTanbl
KOMIIETECHIIUHN » bopmyp o P P PI3YIOM .
¢popmMupoBaHusa KoMMIeTEHIHIA,
HHIAKATOPOB
OIIK-3. Criocoben HN-10nk-3 npuMeHsieT Ucnonb3yeT MeTopl
HCIOJIB30BATH MaTeMaTHYECKUE METOMBI U TUIIOBBIC |au((epeHIInaTIbHOTO I
HEOOXOUMBIE MOJIEJIM MAaTEMATUUECKOTO aHaIN3a I/IHTeraJELHOFOVI/IC'{I/ICJ'ICHI/IH
MATeMaTHUYeCKHe MeToqpr | MDY PEIICHUH CTAHIAPTHBIX q)yuHKuHH OJIHOI M HECKOJIBKUX
MPHUKIAJAHBIX 33144 JICHCTBUTENBHBIX IEPEMEHHBIX,

JUTSL peIlieHHs] 3aa
npodecCuoHaTbHON
JESITEIIbHOCTU

HUCCIIEOBAHUS YNCIIOBBIX U
(GYHKIIMOHATBHBIX PSAIOB,
uccienoBaHus (yHKIHOHATBHBIX
3aBUCUMOCTEN, TUIIOBBIX MO/IeIei
U METOJIOB MaTeMaTU4E€CKOIro
aHaJIN3a NP PEUICHUN
CTaHJAPTHBIX MPUKJIAJHBIX 33124

H/I-20mK-3 TPUMEHSIET METOBI [IpoBoaUT aHAIN3 OCHOBHBIX
TEOPUU BEPOATHOCTHU U MOHATUH TEOPHH
MaTeMaTH4YeCKON CTATHCTHKH, IIPH BEPOATHOCTEH, YUCIIOBBIX H
peleHnn mpo¢eCCHOHATBHBIX 3a7a4 (I)yHKLII/IOHaJ'ILHLIX
XapaKTCPUCTHUK

pacupeneneHnii CIryqaHbIX
BEJINYMH U UX OCHOBHBIX
CBOMCTB, OCHOBHBIX IIOHATHUI
TEOPHUH CIYYaWHBIX




IponcccoB

IK-7. Cocoben
aJIanTUPOBATh U
MOIU(HITHPOBATH
CHEIHATU3UPOBAHHOE
mporpaMMHOe OOecreUeHue,
METO/Ibl U AJITOPUTMBI
CHCTEM HCKYCCTBEHHOTO
MHTEIUICKTa U MAITMHHOTO
00yueHHUs B
npodeccroHanbHOR
JIeSITEIbHOCTH

M -1nx-7 pabotaer ¢
UHTErPUPOBAHHOMN Cpellon
pa3paboTKu MPOTpaMMHOTO
oOecriedeHns, pa3pabaTeIBaeT 1
PEann30BBIBACT HA SI3BIKE BHICOKOTO
YPOBHSA aJITOPUTMBI PEIICHUSA
THIIOBBIX Ipo(decCHOHATIBHBIX 3a1a4

HUMaeT 0a30BbIE CTPYKTYPHI
JTAHHBIX, OCHOBHBIE aJTOPUTMBI
COPTUPOBKH U IOUCKA JAHHBIX,
OCHOBHBIE KOMOMHATOPHBIE H
TeopeTHKe-rpadoBbIe
JITOPUTMBI

HU/-2nk-7 yuacTByet B pa3paboTke,
JIOKYMEHTUPOBAHUM TECTUPOBAHUU U
OTJIAIKE IPOrpamMm

PazpabareiBaeT mporpamMmMsl
JUIs paboTHI ¢ (haliaMu Kak C
HCTOYHUKOM JaHHBIX U
AJITOPUTMbI pCHICHH THUITIOBBIX

npodecCHOHANBHBIX 331a4

IK-11. Criocoben
YIUTHIBATH 3HAHUS
mpo0JieM U TeHICHIIUA
pa3Butus peiaka [10 B
npodeccruoHanbHOMI
JEeSITETLHOCTH

MJI-1nk-11 OcymectBaser Beioop 110
JUIs CBOEH MpohecCHOHANbHON
JIeSITEIbHOCTH C YY9eTOM TeHACHIINH
PasBUTHS PBIHKA.

Ocymectsister Be160p 10 mst
CBOCH MpodeccuoHaIbHON
JeATETIBHOCTH C YYETOM
TEHJICHLIUH Pa3BUTHUS PhIHKA.

WU-2nk-11 YUATBIBAET TCHACHIIUA
pasButHs peiHKa [10 U nmpuMeHseT B
npodeccHOHaNBHON NeTETFHOCTH
TEHICHIIUN Pa3BUTH

Y4uuThIBaeT TCHACHIIUU
pasButus peiaka 10 u
MPUMEHSCT B
npodeccroHanbHOR
JIeSITEIbHOCTH TEHICHIIUU
pasBUTHS




CTPYKTYPA U COAEP)KAHUE MMPAKTUYECKHUX 3AHATUI

IIpakTnueckoe 3ansaTe Nel. AHAJIM3 COBPeMEHHBIX IPOTPAMMHBIX CPeJACTB C
npumeHenuem UMN.

Bonpocsl (koMIleTeHIMUA, HABBIKH) /IJIS 0CBOEHUS:

1. ByyuTh COBpEMEHHBIE MPOTpaMMHBIE TPOAYKThI, OCHOBaHHbIE Ha W

2. HayunuTbcsi  aHAIM3WPOBATh  BO3MOXKHOCTH  IMPOTPAMMHBIX  CPEICTB €
npuMmeHennem UL

Banamm AJISI BBINMOJJHCHUA U METOANICCKHE PEKOMCHAAIIUN:

3amanue 1

Hcnonw3yss mpuBENEHHBIN HUXKE CIIMCOK MHTEPHET-CCBUIOK, a TAKKE APYTHE€ UHTEPHET-
MCTOYHUKHU, U3YUYUTE UHTEIUIEKTYAIbHBIE CUCTEMBI, MPEAJIaraéMble Ha PBHIHKE.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstve nnogo-intellekta-programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-vni maniya-
aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial -intelligence-platforms

Omnpenenure uxX HalpaBJICHUE:

- skcnepTHble cucteMbl (DC);

- CHCTEMBI ¢ 0a3aMH 3HAHUIA;

- UHTEIUIEKTyallbHOe O0ydeHue;
- HEHPOHHBIE CETH.

3amanue 2

[Ipoanamm3upyiiTe BO3MOKHOCTH, 00JacTH MPUMEHEHHs, JOCTOMHCTBA W HEIOCTaTKU
W3yYEHHBIX HWHTEUICKTYaTbHBIX CHCTEM. Ha OCHOBe aHamm3a CcOCTaBbTE OTYET B
TabamaHOM dopme:

Hazsanue I10 | Bo3moxnaoctu | O0nacte CTtouMOCTH HcTtoyHUK
WM CEpBUCA, | MPOTPAMMBI MIPUMEHEHUS nHdopmanuu
Bepcus (www. )

Cnemnaiitre BeiBoa 0 phiHKe [10. Paccunraiite ynmenpHBI Bec 1O 00JIACTH TPUMEHEHUS
[10. N3o6pa3ute pesynbraT rpapuuecku (MIOCTPOUTE qUarpaMmmy).


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

IpakTuyeckoe 3ansaTue Ne2. @opmanusanusa 3Hanui. Ucnosab3oBanue
CEMAHTHYECKHMX CeTeH JJI MPeJACTABJICHUSA 3HAHUM.

Bonpocsl (koMIleTeHUMHA, HABBIKH) /1JIS 0CBOEHUS:
1. IByuntp oOmIee mnpencTaBiICHWE O CEMAaHTHYECKOW ceTh u (QperimMax ais
MPEJICTABJICHUS 3HAHUU.
2. HayuuThCsi CTPOUTH CEMAHTHYECKYIO CETh W UCHOJIBL3YS (pEiMBI pearn30BaTh

CTPYKTYPY OTHOIICHHIA.

33}]aHI/Iﬂ JAJIA BBINMOJTHEHUA U METOAHYECCKHE PEKOMECHAAINNA:

CemanTHyeckas CeTb — 3TO OJWH M3 CIOCOOOB MpeCTaBlieHUs 3HaHMMA. V3HavanbHO
CEeMaHTHUYECKasi CeTh OblIa 3aAyMaHa KaK MOJIENb MPEACTABJICHUS JOJTOBPEMEHHO I
NaMsATH B TICUXOJIOTWH, HO BIIOCJICACTBUM CTajla OJJHAM W3 CIOCOOOB TIPEIICTaBICHUS
3Hanuii B OC.

CemanTHKa — O3HA4aeT O6HII/IG OTHOHICHUA MCXKIAY CHUMBOJIAMHU H 00BEKTAMH U3 DTHX
CHUMBOJIOB.

eMKOCTh
KJIacce
MeTaJIMECKIT,
AIHIIK CBOIICTBO | (hap(popOBBIIT I T. 1.
TIPIIMED (papdoporsIii

[Ipocreimmii o6pasern cCeMaHTHYECKON CeTH

Bepuinabl — 3T0 00BEKTHI, Iyrd — 3TO OTHouieHHs. CeMaHTHYecKas MOJEeNb He
packpbIBaeT caMa Mo cede KakuM 00pa3oM OCYILIECTBIISICTCS IPEICTaBICHUE 3HAHUU.
IlosTOMy cemaHTHYeCKass CEThb pacCMaTpUBACTCS KaK METOJ IIPEACTaBIICHUS 3HAHUM U
CTPYKTYpHUpOBaHus 3HaHUM. IIpu pacmimpeHun CEMaHTUYECKOW CETH B HEW BO3HUKAIOT
IpYyTrue OTHOLLCHUS:

IS —A (npunamnexurt) u PART OF (sBiseTcst 9acThi0) OTHOIIICHHUE:

[IEJIOE — YacTb.

Jlactouka IS — A nruna, «aoc» PART OF «reno». Hanpumep:



1s-a 1s-a

FOKA JacTodka aTuna
|
[
|
e — -
BIageeT THEe3I0
I 1 dit part of
n BEeCHa KPBLIIbA
KOHEIl
OCeHb

Pacimupenne ceMaHTU4YECKON CETH

MoryT OBITH U APYrH€ OTHOIIEHUS: BiajgeeT. Torna ceMaHTU4decKas CEeTh pacIIupsieTcs
uepapxuuecku (BepllrHAa UMeEeT JB€ BeTBH). KpoMe TOro, MOXHO pacIIMPUTh CETh U
IPYTUM OTHOLIEHUEM:

nepuoa — «BECHa — JICTO».

[lonmyuyaercst uepapxudeckas crpykrypa nousitus FOKO. MokHO pa3OUTh Ha MOJACXEMBI.
Bonboit npoOaeMoii il CEeMaHTUUECKHUX CETE SIBJSIETCA TO, YTO PE3yJIbTaT BhIBOJA HE
rapaHTUPyeT TOCTOBEPHOCTH, TaK KaK BBIBOJ €CTh IIPOCTO HACIEIOBaHHE CBOMCTB BETBU
Is-a.

Jlis oToOpakeHus: uepapXuIecKuX OTHOILIEHUN MEXIy 0ObeKTaMH U BBEACHHS €IUHOMN
CEMAaHTUKH B CEMAHTHUYECKHE CETH OBbUIO MNPEIJIOKEHO HCIOJb30BaTh IMPOLEIypHbIE
cetu. CeThb CTpOMTCS Ha OCHOBE Kilacca (TOHATHS); BEPLUIMHBL, OYTM U TMPOLEAYPHI
NPEICTaBIECHbl KaK 0OBEKTHI.

3amanue 1

Hcnonb3yst COOTBETCTBYIOIIKUE TYTH MOCTPOUTH CEMAHTUYECKYIO CETh, KACArOILYIOCS:
1. reorpaduun kakoro-nmib6o pervoHa. Jlyru: rocynapcTBo, cTpaHa, KOHTUHEHT, ITUPOTA.

2.  WarHOCTMKM  TJa3HbIX  3a0oneBanuii.  Jlyru:  kareropun  OoJie3HEH,
naTo(U3HOJIOTMYECKOE COCTOSIHUE, HAOIIOAEHNS, CUMIITOMBI.

3. pacmo3HaBaHMA XHMHYECKUX CTpyKTyp. Jlyru: Qopmyna BemiectBa, CBOMCTBa
BEIIECTBA, 00JaCTh NPUMEHEHUsI, MEPHI PEJOCTOPOKHOCTH.

4. mporenypbl TOWCKAa MOJIE3HBIX HCKOMaeMbIX. Jlyru: HaMMEHOBaHHE HCKOIAeMOro,
PaCroJIOKEHNEe MECTOPOKICHHS, TIyONHA 3aJIeraHusi, METOIbI JOOBIYH.

5. cynebHoli mpouenypbl. Jyru: 1opuaudeckoe JHI0, COOBITHE, MEpPbl BO3ACHCTBUS,
CrocoOBI paccieI0BaHusl.

6. pacnpeneneHuss TPOAYKTOB IO MarasuHaM. JIyru: HUCTOYHUK CHaOXeHHS,
HaMMEHOBAaHUE  TPOJYKTa,  CIOCOO  TPAHCIOPTHPOBKH,  KOHEYHBIM  IyHKT
TPAHCIIOPTUPOBKH.

1. OIIPpCACIICHUA IMPUHAMJICKHOCTU JKHBOTHOI'O K OINPCACIICHHOMY BHIOY, THILY,



ceMeucTBy. Jlyru: MecTto oOuTaHus, CTpoe€HUE, OCOOCHHOCTH MOBEACHUS, BU] MUTAHUS.

8. xmaccuukanmuu  MUMEBBIX MPOAYKTOB. Jlyru: HauMeHOBaHHME TMPOAYKTA,
COCTAaBJIAIONIUE YACTU, CIIOCOO MPUTOTOBJICHUS, CPOK XPaHEHHUSI.

9. pacno3HaBaHusi TUIAa KoMmmbioTepa. Jlyru: cTpaHa W3rOTOBHUTENb, CTaHAAPTHAS
KOHGUTYpalusi, 00J1acTh IPUMEHEHUs, UCIIOIb3yeMOe MPOrpaMMHOe 0OecriedeHue.

10. wuepapxmueckoir crpykrypel bBJI. Jlyrm: cucTtemMa, cOCTOsSHHUE, Ha3HAUEHHE,
B3aUMOJEHUCTBUE COCTABJISIONINX.

Hcnons3oBanue ¢GpeiiMOB 11 IPEACTABICHUS 3HAHUMA

@peiiMbl - OJIUH W3 PACIPOCTPAHECHHBIX (OPMATU3MOB MpecTaBieHus 3HaHU B DC.
®peiiM MOKHO NPEJICTaBUTh ce0e KaK CTPYKTYPY, COCTOSIIIYIO U3 HA0opa SueeK - CIOTOB.
Kaxaplii cI0T COCTOUT U3 UMEHH U aCCOLMUPYEMBIX C HUM 3HAUE€HUN. 3HAYEHUS MOTYT
NpPEACTaBIsATh COOOW JaHHbIE, MPOLEAYPHI, CCbUIKM Ha Apyrue QpeiMbl uWin ObITh
nycTeiMU. Takoe MOCTpOEHHE OKa3bIBaCTCSI OYEHb YIOOHBIM I MOJCIUPOBAHUS
aHAJIOTUM, OMUcaHusi 001acTed ¢ PpOJOBUIOBBIMU CBA3SIMU MOHITHI U T.II.

JIro6oi ppeiiM COCTOUT M3 HEKOTOPBIX COCTABJISIONMINX, MMEHA M COAEPKaHHUE KOTOPBIX
OTIMCAHO HIKE:

1. Ums dpeiima. D10 nnentudukaTop, nprucBauBaeMblil GppeiiMy, ppeitm T0KeH UMETh
UMsI YHUKaJIbHOE B JaHHOUW (PpeiiMOBOI cucTeme.

2. ms cnora. D10 uueHTU(UKATOp, TMPUCBAUBACMBINA CIIOTY; CJIOT JOJDKEH HMETh
YHHUKaJIbHOE UMs BO (hperiMe, K KOTOPOMY OH MpUHAANIEKHUT. OOBIYHO UMS CJIOTA HE HECET
HUKAKOW CMBICIIOBOW HATPY3KU U SBIISICTCS JIUIIDh WICHTU(PUKATOPOM JTaHHOTO CJIOTA.

3. Vkazatenu HaciefoBaHHsS. OTH yKa3aTelM KacaloTCs TOJbKO (PEHMOBBIX CHUCTEM
UEPAPXUYECKOTO THIA, OCHOBAHHBIE HA OTHOIICHUSX “a0CTpaKTHOE-KOHKPETHOE”, OHH
MOKa3bIBAIOT, KaKkyo HHpOpMaIHio 00 aTpulyTax CIOTOB BO (peiiMe BEPXHErO ypOBHS
HACJIEAYIOT CIOTHl C TaKMMH >K€ MMEHaMu BO (peliMe HIDKHEro YypoBHs. TUmmuHbIe
ykazarenu HacnepoBanusi Unique (U: - yHukanbHblid), Same (S: Takoil xe), Range (R:
ycraHoBiieHue rpanun), Override (O: urnopupoBats) u T.I. U mokassiBaer, 4To (peim
MOKET UMETh CIOTHI C pPa3HBIMU 3HAUYECHUSIMU: S - BCE CIOTHI JOJDKHBI UMETh OJIMHAKOBbIE
3HaueHusi, R - 3HaueHuwe cnoOTOB (peliMa HUKHEr0 YPOBHS JOJDKHBI HaXOAUTHCS B
npenenax, yKa3aHHbIX 3HAUEHUSIMH CIOTOB ¢peiiMa BepxHero ypoBHsi, O - mpu
OTCYTCTBUM YKa3aHMS 3HaYEHHUE CI0Ta (PpeiiMa BEpXHEro ypOBHS CTAHOBUTCS 3HAUCHHEM
cioTa (pperiMa HIKHETO YpPOBHS, HO B Clydae OIpENeTeHHUs HOBOTO 3HAYEHHUS CIOTOB
(bpeiiMOB HIKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAUEHUN CIOTOB.

4. YKazaHue THIIAa JaHHBIX. YKa3bIBA€TCS, YTO CIOT MUMEET YHCICHHOE 3HaueHue, Moo
CIy’)KHMT yKazarejaem Jpyroro ¢gpeiima. K TvmaMm JaHHBIX OTHOCSTCA:

FRAME (ykazatens), INTEGER (uensiif), REAL (netictBurenshbiii), BOOL (6yneB),
LISP (npucoenunennas npouenypa), TEXT (tekcr), LIST (cnucok), TABLE (tabnuia),
EXPRESSION (Bbipaxkenue) u ap.

5. 3Hauenue cioTa. HYHKT BBOJa 3HAYCHUA CJIOTA. 3HaueHUEe cJIoTa JOJKHO COBIIadaThb
C YKa3aHHBIM THIIOM OJAHHBIX 3TOI0 CJI0Ta, KPOME TOIO AOJIKHO BBIIOJIHATHCA YCIIOBHC
HaCJICAOBaHU:.



6. JlemoHn. 3neck maercs ompenenenue nemonHoB tuma [F-NEEDED, |IF-ADDED, IF-
REMOVED u 1.1. JleMOHOM Ha3bIBaeTCsl MPOLEAYPA, aBTOMATUUECKH 3allycKaemasi Mpu
BBIIIOJIHEHUM HEKOTOPOTO YCJIOBUSA. JEMOHBI 3allyCKAIOTCs MIpU

oOpallleHnd K COOTBETCTBYyWOIIEeMYy cloTy. Kpome Toro, JeMOH SBISETCS
Pa3HOBUIHOCTBIO MPHUCOECAUHEHHOW MPOLIEAYPHI.

7. llpucoenuHenHass mnpouenypa. B kaduecTBe 3HAUYE€HWs CIOTA MOYHO MCIIOJIB30BATh
nmporpaMmmy mnpoueaypHoro tuna. Korga Ml TOBOPHUM, YTO B MOJAENSAX MPEACTABICHUS
3HaHWM QperiMamMu 00BEIUHSAIOTCS TIPOIEAYPHBIE U ICKIapaTUBHBIC 3HAHUS, TO CYUTACM
JIEMOHBI U MPUCOEAUHEHHBIE MPOUEAYPHI MPOLUETYPHBIMU 3HAHUSMHU.

OCoOEHHOCTBIO HMEPAPXUUYECKON CTPYKTYpbl ABJISIETCS TO, 4YTO HH(popmamus o0
atpulOyTtax (QpeiiMa Ha BEepXHEM YPOBHE COBMECTHO HCIOJIL3YETCs BceMu ¢peiimaMu
HIDKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hampumep: ®peiiMoBoe npeicTaBieHrue KoHGEPEHITHH.

Hepapxuueckue QpeiiMoBble CTpyKTypbl Oa3upyroTcs Ha oTHomieHusix IS — A mexny
dbpeiimaMy, OMKCHIBAIOIMMHU HEKOTOpYIO KoHbepeHimio. Bce QpeiiMbl  g0KHBI
coaepxarb unpopmanuio o JATE, MECTE, HASBBAHUN TEMbI, JOKJIIAJJUUKE.
Takum oOpazom, Ha camoM BepxHeM ypoBHe omnpenesneH ppeiiv KOHOEPEHI[U L.

Konpepenuun pasgensrorcs Ha KOMMeEpUYECKHe W 10 pa3BUTHIO. OHM COCTaBISIIOT
nouepHue GperiMbl. B HUX MOTYT ObITh J0OABIEHBI CIOTHI: 00bEM TOPTOBIH U OIOJIKET.

KoHfiepeHIHA
Hama
Mecto
Tenma
IS-A I5-A
KOMMfP‘IeCI/\ TI0 PA3BHTHIO
Hama Hama
Mecto Mecto
Tenra Toproemsa Tema PazeH1He
JornaTiHE HormauHg
] Is-A
02.01.92 4 xoHpep eHIHs
Aanma
MecTo KoHdeperi-3an 9K3EMITIAD

Tena
Joxnamaue  Auako

[Ipumep dpeiimoBoit MoaeH

3aganue 2.
Ucnons3yst ¢dpeliMOBYI0 MoJenb MPEACTaBICHUS 3HAHUN pEaTu30BaTh CTPYKTYPY
OTHOIIICHUH, OMIMCBHIBAIOIIME CIECAYIOIIME CUTyallUu:

1. 5K3aMeH 1Mo AUCIHMIUIMHE 32 CEMECTP y MpernoaBaress Mpu COCTABISIONINX: CEMECTD,
HK3aMEH, MPEMno/iaBareib, OLUEHKA, CTYJACHT, MOJy4aTh.



2. BEAOMOCTb TMPU COCTABISAIONIMX: JUCIUIUINHA, CTYACHT, DJK3aMEH, CeMEecCTp,
penojaaBaresib, OLCHKA.

3. xoHbepeHIUs MO0 KOMMEPUYECKHM BOMpPOCAaM IPU COCTABJIAIONIMX: JaTa, MECTO
NPOBEACHUS, TEMA, LIEb BBICTYIAIOIIHE.

4, IMMOJIYYCHHC OLCHKU IIPU COCTABJAIOIIUX: IMPCIIOAABATCIIb, CTYACHT, OCHKA, ITOJIYy4aTh.

O. HCMOJBb30BaHUS M3ACNIWS TMpPU COCTABISIIONIMX: OpraHu3anusi, pa3zpaboTka
TEXHOJIOTUUECKOTO  pelIeHus, ucciaenoBanne «dusnueckoro sddekray, MeEToabl
CO3/1aHUs U3ZEIusl.

6. wundopmarmonHas crpykrypa bJ[ B MamIMHOCTPOEHUM TMPU COCTABISIIOUIHUX:
buznueckre 3(DPEKThl, TEXHUUECKHE pEUICHUs, U3Jeusi, OObEeKT MOCTaBKU H3ENus,
npuOOpHI ¥ CTEH/IB, HOPMATHUBBHI.

7. xnaccudukalus MOPOIYKTAa MPH COCTABISIONIMX: Ha3BaHWE, O0JacTb MPUMEHEHHS,
croco0 XpaHeHusi, Cocod TPAHCIOPTUPOBKH.

8. aymuropus (omucaHWe) TPU  COCTABJSIIOLNIMX: BMECTHUMOCTb, Ha3Ha4Y€HHE,
COCTaBJISIOIINE, MECTOHAXOXKICHHE.

9. >KMBOTHBII MHp TNPU COCTABIIOIIMX: BHJ, THII, cpeAa OOWTaHUSA, OCOOCHHOCTH
IIOBEICHUSI.

IIpakTuyeckoe 3ansitue Ne 3. Co31aHue OHTOJIOTUM B CUCTEMeE PROTEGE.
OcnoBsl RDF u OWL

Bonpocsl (koMneTeHUMH, HABBIKH) /1151 0CBOCHUSI:

3. Onpenenuth MNpeaIMETHYIO 007acTh, CO3[aTh KJIAcChl, OTHOIIECHUS C
HCIIOJIb30BaHUEM cHUCTeMbl Protége, a Takke Ha mpumepe co3naHHoi b3
paccMmoTpeth Mosienb RDF, s3eik OWL u cuntakcuc Turtle.

4, Hayuutbcs peamu3oBbiBaTh TmOHATHS Defined Classes, DL Query B
cucrteme Protégé

5. Byuntbh BO3MOXKHOCTH si3bika 3anpocoB SPARQL

6. Hayuuthcs  aHaim3upoBaTh  co3AaBaTh MpaBWwia JUIss  [OPOBEPKHU

uHpopManuu o ToBapax ¢ nomoursio s36ikoB SWRL 1 SQWRL .

3amanus QUi BBINOJHEHUS U MeTOAMYEeCKUE PeKOMEeHIalluu:
B kaudectBe mpumepa Oyner paccMoTpeHa MH(OpMaIysi 0 KOHKPETHOM TOBape
(koHKpeTHOM cMapT(oHel) M Ha ee OCHOBAaHMM COCTaBJIcHA nepBast Bepcus b3.

[lepen nauanom paboThl ¢ cuctemoit Protégé [6] HeoOX0UMO COCTaBUTH XOTS OBl

! https://www.dns-shop.ru/product/052629b362113330/62-smartfon-samsung-galaxy-s9-256-
gbfioletowyj/characteristics/



HEKOTOPYIO YIPOUIEHHYIO KOHLIENITyaJIbHYI0 MOJENb peAMeTHo obnactu. U, 1i1st Toro
YTOOBI MOTOM HE OBUIO CJIOXKHOCTEH C ee dopmanuzanuei, HeoOX0IUMO OMpPEAEIUTh
KaKUMU CYIIHOCTSIMU MOHO ONEpUpoBaTh. B TaHHOM ciydae 3TO CYIIHOCTH MOJENU
RDF [1, 2] u si3pika OWL [4], T.K. MHOTHE CUCTEMBI U OUOTMOTEKH, B TOM uucie Protégé
NOJAJAEPKUBAET ITU CTAHJIAPTHI, U OHU SIBJIAIOTCS HauOoOJIee pacHpOCTpaHEHHBIMHU.

Crour cpaszy oTMeTuTh, 4T0o Mojeib RDF siByisieTcsi abCcTpakTHOM M CYIIECTBYET
MHOKECTBO SI3BIKOB C Pa3HBIMH CHHTakcucamu, peamusyromux ee [1]. OWL rtaxxke
MOeT OBITh MpeoOpa3oBaH B HECKOJBKO HOTAUMH U B 000 u3 s3pikoB RDF [4].
KoHkpeTHble CHHTaKCHCHI OyIyT OOCYXIaThCsl MO3JHEE M BCE MPUMEPHI, OMHCAHHBIE
HIDKE MOTYT UX HE MPUIACPKUBATHCS.

Ownronorust B pamkax mojaenu RDF npeanosiaraet onpeneneHre Jit0ObIX MOHITUM
IpPEAMETHOM 00JIaCTH B BHUJIE TPOCK: CyOBEKT — MpeauKaT — 00beKT. MHOKECTBO TaKHUX
Tpoek oOpazyeT rpad noustuil. CyobeKThl 1 00BEKTHl HHTEPIIPETUPYIOTCS KAK BEPIIUHBI
OPUEHTUPOBAHHOTO Tpada, a MpeauKarbl Kak ero AYrd (U OMpeAeNsiOT OTHOIICHUS
MEXJy CYIIHOCTSMH). BepmiuHbl MOTYT OBITh CIENYIONUIMX THIIOB: PECypc, IycTas
BEpUINHA.

Pecypc omnmchiBaeT HEKOTOpOE TMOHITHE PEATbHOTO MHpa W paslesieTcss Ha
CCBUIOUYHBIE pecypchl U cKaysipHble. CChUIOYHBIE PECYPChI — 3TO HEKOTOPHIC MOHSATHS,
KOTOphIE MOTYT HMETh XapaKTepUCTUKu (Hampumep, cMapTdoH, cMmapThoH
SMGY965FZPHZER, »skpan). TakuM TOHATHSIM  TPUCBAUBACTCS  TJIOOATBHBIN
yaukanbHbeld uaeHtudukatop IRI (Internationalized Resource Identifier) (mampumep,

http://myontololgy.org/goods#phonel). CoOTBETCTBEHHO, TaKHE€ pPECypChbl MOTYT

HaXOJUThCSl KaKk Ha MeCTe CyObEeKTa, TaK M Ha MeCTe OOBEKTa B 3aBUCHUMOCTH OT
npeanKaTa.

CkansipHbIe pecypChl YKa3bIBaIOT HEKOTOPHIE KOHKPETHBIE XapaKTEPUCTUKH U
SBIIIIOTCA TIPOCTO 3HA4YEHHEM ompezeneHHoro Tuma. COOTBETCTBEHHO, TaKHE PECypChl
MOTYT HaXOJIUTCS TOJIbKO Ha MecTe 00beKkTa. Ho, mpu 3TOM 17151 HUX MOXKET OTIPEEIATHCS
TUN U JUISI CTPOKOBBIX 3HAYEHHUM MOXKET OMNpeAeNsAThCs s3bIK. Hampumep, nms Hamiein
npeIMETHOM OOJIaCTH TaKMMM CYIIHOCTSIMU MOTYT SBJSIThCS: 6.2 (KOHKpETHas
nuaroHanb dkpana; float), «Samsung Galaxy S9+ (opuruHaipHOE Ha3BaHHE; String);

«4epHBIN(@ru (UBET; String; pyccKuii).
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Taxxe HEOOXOUMO OTMETHUTb, UTO «IPEIUKAT — TAKKE MOKET ObITh «CYOBEKTOM
WIK «00BEKTOM B paMKaxX JPYTrUX TPOEK. ITO HEOOXOAUMO 4YTOObI, HAPUMEDP, OMUCATH
OTPAHUYEHHS JAHHOTO OTHOIIEHUS.

Ilycrast BepuirHa B OCHOBHOM HEOOXoAMMa JJI1 «MMUTAlUs n-apHbIX cBA3ed. Kak
BUJIHO U3 KOHIEMIMU MOJENH, IPEAUKAT MOXKET CBA3bIBATh TOJBKO 2 pecypca. Ho, aTo
pelaeTcsi ¢ MOMOIIBIO BBEIECHUS MPOMEKYTOYHON BEpIUMHBI U pa3/IeJICHUEM CBS3U Ha
HECKOJIbKO OuHapHbIX. [Ipu 3TOM BepinHa He OyAeT NpencTaBlsiTh MOHATHE PEATILHOTO
MHUpa U €l HET CMBICJIA J1aBaTh YHUKAIBHBIM TIOOATBHBIA MACHTU(PHUKATOP, JOCTATOYHO
JIOKaJbHOTO JJISl COCTaBJ€HUs TpoeK. VIMEHHO [ Takux BEpUIMH W BBEACH
obcyxnaemsrii Tur. [Ipu 5TOM He Bcerjia O4eBUIHO CTOMT JIA BBOJUTH JIJIsl TOM WIIM MHO U
CYITHOCTH Tio0anpHOU uaeHTH(uKaTop. Hampumep, KoHKpeTHBIN cMapTdoH obiagact
PAIOM XapaKTEPUCTUK JUCIUIeS W ObUIO PEUICHO BBIIEIUTHh IUCIUICH KaK OTIEIbHYIO
cymHocTh. Ilpum 3TOM U1 Hac OH SIBJIsSIETCS HEOThEMJIEMOW 4YacThbio cMapTQoHa, a
NPOU3BOJUTENb CMapTPOHA MOXKET CTAaBUTh pa3Hble MOJCIM JUCIUIES OT Pa3HBIX
NPOU3BOJUTENICH TPU YCIOBHM COXPaHEHHsI XapaKTepucTuk. Torga MokeT ObITh
1eJIeCO00pa3HO  MCMHOJIb30BaTh MycTylo BepuuHy. C  Apyrod CTOpPOHBI, €cld
NPOU3BOJUTENb MPUCBOMWJI JAHHOMY AUCIUICIO OMPEIEICHHBIM KO, TO MOXET OBbITh
1€J1IeCO00pa3HO BBIACIUTH €ro Kak pecypc. T.K. OH MOXKET OBbITh YCTAaHOBJIEH U Ha IPYrou
cMapT(oH, a Takxke OyIeT MPOIIE peaTu30BbIBaTh, HAIIPUMED, 3aIIPOCHI JJIsl OTIPEIETICHUS
CEpPBUCOB, TJ€ €CTh B HAJIMYMHU JaHHBIM Auciuied. [[ns mpumepa MmycTod BEpIIMHBI
PacCMOTPUM XapaKTEPUCTUKY «pa3pellieHrne y KOHKPETHOTO JUCILIES:

SM-D-G965FZPHSER paszpemienne X

_X ropu3oHTasb 2960

_ X BepTukanb 1440

JlaHHbBIE TPOMKHM OMMCHIBAIOT rpad, n300pa>keHHbIN Ha puc. 1.

pas3peweH1e rMoHrM3IoHTanb

SM-D-GO965FZPHSER > » 2560

L5 1440
BEOTHHKANb

Puc. 1 I'pad, onuckiBatonuii paspeiieHue AUCIUIes

CTouT OTMETHTb, YTO JaHHbIE TMOHATUS TaKKEe MOXHO OBUIO oOmucarb ¢
UCII0JIb30BaHNUE 2 CBA3EH «pa3pelleHue rop, «paspelieHue Bep U 03 MPOMEXYyTOUHOM

BCPIIHHBI. Yro IIOKa3bIBACT, 4YTO CO3AAaHHUC OHTOJIOTHM OCTACTCA BapHATHBHBIM



IpPOLIECCOM, 3aBUCAIIMM OT KOHKPETHBIX LEeJNel U MPeAnoYTeHU pa3padoTuHKa.
Kak npasuiio IRI pecypca cocrour u3 uaentudukatopa b3 mmm mpoctpaHcTBa
UMEH 51 uaeHTuduKaTopa MTOHATUSA B HEM. Hanpumep,

«http://myontololgy.org/goods#phonel, mMokeT o3Ha4aTh, YTO OIMCHLIBAETCS ITOHATHE

«phonel B B3 ToBapos ¢ uaentudukaropom «http://myontololgy.org/goods#. Utobsl He
nucaTh KaXAblM pa3 moJHblM uaeHTudukatop b3 wim npocTpaHcTBa HUMEH, €ro
3aMeHAI0T Ha mpedukc. Hampumep, MoxkHO 3ammchiBaTh «mo:phonel, rae moa «mo:
Oynet nmoapazymeBarbes noaHb IRI B3.

Crangapt RDF BBOAWT HE TOJBKO KOHIEMIMIO, HO W 3 MPOCTPAHCTBA UMEH C
obommmu nonstusimu: rdf, rdfs, xsd [3]. ['ne xsd ommchIBaeT THITBI, KOTOPBIE MOXHO
UCTIOJIL30BaTh B OHTojorusax Ha 0Oasze RDF (manpumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, paspeinenue AUCITIEs IO TOPHU3OHTAIM MOTJIO
OBITH OMHUCAHO CIIEAYIOMKUM 00pa3oM: X ropusoHTaib ‘29607 xsd:integer. OCHOBHbIE
nonarus u3 rdf, rdfs, koropsle OyayT HCHOJIB30BAaThCS B paMKax JaHHOW pabOTHI:
rdfs:Resource (monsitue pecypca, omnmcanHoro panee), rdfs:Class (monsiTue kmacca),
rdf:Property (monsatue otHouenus), rdfs:subClassOf (oTHo1IeHHE, KOTOpOE OnpeaesieT
«CyOBEKT Kak moakiacc «oObekra), rdfs:subPropertyOf (oTHomienue, KoTopoe
ONpeNeNsieT «CYOBEKT KaK YTOYHEHUE «OOBEKTa, SBJAIONIETOCS OTHOIICHHUEM),
rdfs:domain (oTHOIIEHUE, Onpeaenstoniee 00JacTh ONPEAEICHUs APYTrOro OTHOIICHHUS ),
rdfs:range (oTHOmIEHHWE, ompenessonee OO0JACTh 3HAYEHHUS JIPYrOoro OTHOIIEHUS),
rdfitype (oTHOIIEHNE, KOTOPOE OMPENEIAET «CYOBEKT KaK AK3EMIUIIP «O00BEKTA).

OWL sBisiercst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUSI OHTOJIOTHI. OH uMeeT
HECKOJIbKO BapUAHTOB CHUHTakcuca (B TOM uucie (PYHKIMOHAIbHBIN), a TaKKEe MOXKET
OBITH MpeoOpa3oBan B 000 n3 cuatakcucoB RDF. T.x. OWL coBmectum ¢ RDF, 1o B
HalleM ciydyae OH OyJeT MHTepHpeTupoBaThcs Kak HajcTpoiika Haj RDF, koropas
YTOYHSET MOAX0/I K CO3/IaHUI0 OHTOJIOTHIA, pAcIIUpsieT BO3MOKHOCTH MO U BBOJIUT
HOBBIE CYIITHOCTH (U3 MPOCTPAHCTBA UMEH OWl).

b3, cozmanHple ¢ wucnoias3oBanneM OWL mpeamnosararor, 4YTo Ha HHUX
NPOU3BOJUTCS BBIBOJ, KOTOPBI TO3BOJIIET MPOBEPUTh HENMPOTHBOPEUUBOCTH b3,
BBIBECTH HOBBIC OTHOIICHUSI.

B cBsi3u ¢ 3TUM OIMCaHHE OHTOJOTUM MOXKHO pa3aciiuTh Ha:
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1 CymHoctu. Bee nonsitus, onucansuele paHee B pamkax RDF, a taxxe HekoTopbie
HoBBIC 13 OWL;
2 Beipaxkenusi. Onucanue TOHATUS Uepe3 KOMOMHAIMIO MHOXECTBA JPYTUX
cymHocteii. OIHMM M3 OCHOBHBIX NPUMEPOB TPHMEHEHHUS SBISIETCS ONpEeIeHUe
KJjacca uepes Bolpaxkenue. Hanpumep, «KamepodgoHn — 3To TenedoH, KOTOpHI UMEET HE
MEHEee 2 OCHOBHBIX KaMmMep C pa3peuieHueM He MeHee 20Meranukceseil; HOBBIM THII
«UUCIIO0 — 3TO 00BEIUHEHIE MHOYKECTB IIEIIBIX YMCEN M YUCEI C TPOOHON YacThIO.
3 Axcuombl. TOUHO U3BECTHBIE MOJIOKEHHS U MOJIOKEHUS, KOTOPbIE BCETa JOJKHBI
OCTaBaThCsl MCTUHHBIMH. Hampumep, Ha OTHOIIEHHE «TIOTHOCTHIIUKCenelr MoryT OBITh
HAJIO’)KEHBI OTPAHWYEHHA Ha OO0JIACTh OMpenNeNieHus — JK3eMIUp kiace «Jlucmeid u
obJiacTh 3HavYeHUs] — «uenoe uucio. [Ipu 3ToM ecmu B 6a3ze 3HaHui Oyner Tpoika «G
wioTHOCThl Iukceneit 529, To 3TO MOXKeT mpuBeCTH Kak K omubke (ecim G TOYHO HE
MOJKET SIBJISIThCS AK3EMIUIIPOM Kiacca «Jlucruieit), Tak ¥ K BBIBOJY HOBOTO OTHOLIEHHS
«G rdfitype ucmneil.

Kak yxe 6bu10 ckazano Bbiie, OWL nobasiisier HOBble IOHATHUS U aKCHOMBIL. J71s
JaHHOW pabOTHl HEOOXOAUMBI CIEAYIOITNE TTOHITHSA:
1 owl:Class. Ananornuno rdfs:Class;
2 owl:Thing. Knacc, siBisromuiicst npeakoM Bcex kinaccoB. AHanoruuen Object B
HEKOTOPBIX SI3bIKAX MPOTrpaMMUPOBAHUS,
3 owl:ObjectProperty. Ilonkmnacc otHomenuit (rdf:Property), cBsizpiBaronux asa
pecypca ¢ IRI;
4 owl:DataProperty. [lonknacc otnomenwuii (rdf:Property), cBs3pIBatroniux pecypce ¢
IRI n nurepaun;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu object/data
property, sBisIIoIeecs: MpeaIkoM Beex object/data property;
6 owl:FunctionalProperty. Kitacc oTHOII€HMI, MPUMEHAEMBIX K OJTHOMY «CYOBEKTY
TOJILKO OJIMH pa3. T.e. B OHTOJIOTHH HE MOJKET CYIIECTBOBAThH JIBa TPHUILIETA «X C Y1, «x
cy2, rae yl u y2 pasusie cymHocTr u «c rdfitype owl:FunctionalProperty;
7 owl:disjointWith. OTHOIIEHHE, NEKIAPUPYIOLIEE, YTO IKIEMILISP
CcyObeKTaKsacca He MOXET ObITh OJIHOBPEMEHHO K3eMIUIIpOM o0beKTa-kiacca. T.e. B

OHTOJIOTUM HE MOXET CYIIECTBOBaTh JiBa Tpuriera «X rdfitype yl, «x rdfitype y2, rne



yl u y2 pasnbie kiaccol u «yl owl:disjointWith y2.
8 CymHocTH, He0OX0AUMBIC ISl COCTABJICHUS BBIpAKCHHA. ByayT OmuchIBaTh MpH
nosiBneann (owl:members,, owl:unionOf u T.7.)

Teneps, Korya CyIHOCTH, KOTOPBIC MOTYT OBITh UCIIOJIb30BaHbI, 0003HAYCHBI,
MOYHO CIUIAHUPOBATh OOIIee ONMrucaHue npeaMeTHon obmactu. OHO pa3eieHo Ha
OTIMCAaHHE KJIACCOB, K3EMIUIIPOB W OTHOIICHUN MEXITY HUMH (pHC. 2) M OTIMCAHHC

caMMX OTHOIIIEHHH (puc. 3).

—»| owl:Class SM-G965FZPHSER » 2018
rog, Bbinycka
Y
5 ; npounssoguTens
21 [ 1osa rdf:type r—
3 P SM-G965FZPHSER
(@]
-0 rdfs:subClassOf RS
9 SM-D-G965FZPHSER
£ CmapTdoH
o AvaroHans TEXHONOrnA 4acTtb
rdf:type - aroT! HUA 3KPaHa
L— YacTb TOBapa uper AMOLED
P v P 4 Exynos 9810
— 6.2 paspeweHne us
— Oucnneit O e axpakd ZHamaH KON-80
anep
§ nuKceneis 16 8
(—3 —— Kamepa 529 i~ o paspelleHne yacrorta pabpTbl
= s e BEPTUKA/Nlb  MPOLLECCOPAyTLL
wv
& /d’fgpe [2.9,1.9]
© |— [poueccop 2960 1440
L—— AKKymynatop

Puc. 2 ®parment rpada, ONMMCHIBAIOIIETO KIACCHI, SK3EMIUIIPHI U UX OTHOIICHUS B

paMKax onucaHusi cMapTHOHOB

owl:Property cBoBoaHoe
rdfs:sylsProheRyOf rdfs:range
— yacTb TEeKCTOBOE @ \ xsd:string
rdfs:domain rdfs:range \\
L » Tosap xsd:string unknown
rdfs:range rdfs:subProgertyOf
N Qacrbroape/ paspelueHue
Koa npoussogutens  —
7 rdfs:range
| Sucnosoe 1« TeXHONOMMA U3roTOBAEHMA Paspelerme
rdfs:range 98paHa
L 5| xsd:double rdfs:subPropertyOf \dfs;domain
rdfs:domain Oucnneit
rofi Bbinycka —/ rdfs:domain
paspelueHue

[MaroHanb 3KpaHa (=

rOpU30oHTa/Nlb

Puc. 3 ®parmenT rpada, ONUCHBAIONIETO CBOMCTBA B paMKaxX ONMUCaHUA cMapT(HOHOB



B paMkax npuBeIeHHOTO ()parMeHTa KJIacCOB BBIAECIECHbI OUYEBUAHBIE KIIACCHI:
«ToBap», «Cmaptdon». Takxke BBIIEICHB HEKOTOPHIE OTACIbHBIE COCTABISIIOUINE
cmaptgoHa Kak monkimaccel kimacca «Yacte ToBapa»: «ucruteiy, «Kamepay,
«IIpoueccop», «AxkymynsaTop». Croaa BbIICICHBI TOJBKO CaMble Ba)XHbIE 4YacTH,
KOTOpbIE 0OJIbIIIE BCETO MHTEPECYIOT TMOKyHaTesied v HauOoJiee LeHHbI pu 00paboTKe
uHpopmanuu o ToBape. OCTalibHbIe XapaKTEPUCTHKU OyAyT 3a4aBaThCsi OTHOLIECHUSIMU
MEXIy KOHKPETHBIM CMapT(OHOM U KOHKPETHBIMH 3HAYEHUSIMH (Ha W300paKCHUH B
KauyecTBE TMpUMepa TaKUX OTHOIICHUA MOYKHO BHJIETb. «rOJ[ BBITYCKa», «KOJI
npousBoauTensi»). CTOUT OTMETUTh, UTO HEKOTOpPHIC y3ibl (Hampumep, «[2.9, 1.9]»)
3aJaHbl B a0OCTpPaKTHOM BHAE M HMX KOHKPETHOE 3ajaHWe OyneT 3aBHCETh OT
UCMOJIb3YEMOTO CHHTAaKCHCa W/WJIA BO3MOXHOCTEH MHCTPYMEHTAILHON CUCTEMBI.

B pamkax mnpuBeneHHOro ¢QparmMeHra CBOMCTB HE CAENaHO pas3felieHue Ha
ObjectProperty u DataProperty Bo wu30exaHue WU3IMIIHEH KOHKpETH3anuu (mpu
peaym3aluM  pasJelieHHe JeNlaeTcs O4YeBHIHBIM 00pasom). B pamkax mnpsambix
HaclleAHUKOB «owl:Property» BblieneHbl TUIBI BO3MOYKHBIX OTHOILIECHUN: «4acThy» (11
CBSI3U TOBapa C €ro 4YacThl0), «UYUCIOBOE/TEKCTOBOE/CBOOOHOE/pa3pelieHne» (JIaHHbIE
CBOICTBa OIpPENEISIOT IPYIITY CBOMCTB, 00bEIMHEHHBIX OOLIE 00JIaCThIO OTIPEEIIECHUS .
Paznenenne Ha TekcTOBOE M CBOOOJHOE CHAENAHO JUIsl YHOPOILIECHUS JaibHEHIen
0o0pabotku. Ilog TEKCTOBBIMU MOAPa3yMEBAIOTCSI KOHKPETHBIE 3HAYEHUS, KOTOPBIE
OTOM MOTYT ObITh MpeoOpa3oBaHbl B MepeducisieMblii TUIl. B pamkax cCBOOOAHBIX XKe
ONMCAHUA MOTYT COJEpKaThb HECKOJbKO XapaKTEPUCTHK, OJHY XapaKTEpPUCTHUKY,
3alMCaHHYl0 pa3HbIM o00pazoM u T.A.), «unknown» (rpynma XapakTEpHUCTHK,
no0aBIsieMbIX aBTOMATUYECKH B Tpolecce cOopa wuHpopManuu, Ui KOTOPBIX
HEBO3MOYHO OMPEEIUTh MPUHAIIISKHOCTh K paHee OMUCAHHBIM TPYIIIaM).

HeoOxoauMo moHMMaTh, 4TO B paMKax puUC. 2, pUC. 3 TPHUBEACHBI TOJIBKO
dparmentsl Tpada g yopomeHus. OcrtaBiimecs (QparMEeHThl  OMHCHIBAIOTCS
AQHAJIOTUYHO U HE 00JIaJal0T JIOMOJHUTEILHBIMU OCOOEHHOCTAMM.

T.x. onmMcanue AOHKHO MOJpa3yMeBaTh BO3MOKHOCTH cOopa MHGpOpMAIMU C
UCIIOJIb30BaHUEM TMPOTPAMMHBIX CPEICTB, HEOOXOAMMO OOTrOBOPUTH Kak IMPH ITOM

OyIeT MpoUCXOUTh JT00aBIIEHUE HOBBIX CYIIHOCTEH:



1. Tlony4uuTps C AETaNBHOW CTpaHULBI TOBapa CIMCOK XapaKTEPUCTHUK B BUJEC «HA3BAHUE
— TEKCT» W JAPYI'HX HEOOXOAMMBIX OTIENbHBIX IMoJield (CChUIKA, KOJ TOBapa,
KaTeropus u T.1.);

2 IIpousBectn nouck nojkiacca kinacca «ToBap», COOTBETCTBYIOIIETO KaTeropuu

paccmarpuBaeMoro ToBapa. Ecim He HalJeH, TO CO3/1aTh;

3 Co3gate SK3eMIULIp TMOJydYeHHOro B 1.2 kiacca (JokambHas dYacTh [RI

dopmupyercs kak «Kon npousBogutens» wim kak «Koa ToBapa» npu ero oTCyTCTBHH)

4 JI1s1 KaK 101 XapaKTEepUCTUKH
4.1. IlpoBepUTh OTHOCUTCS JIM XapaKTEPUCTUKA K OMMCAHUS KaKOT0-TO U3 MOJIKIACCOB

knacca «Yacte TtoBapa». llogkmaccel kmacca «Yacte TOBapa», a TakkKe
OTHOUIEHUS, CBS3aHHBIE C HUMH 3aJ1aHbl 3apaHee M HE W3MEHSAIOTCS B MPOLIECCE
cobopa unpopmanuu. s KaxkaA0ro U3 TaKUX KIACCOB 3a/1al0TCS CIUCKU MOJEH U
npaBuia UX npeoOpazoBaHus. KoHKpeTHble peanu3aluu 3TOW 4acTh HE OyAyT
paccMaTpuBaThC.

4.2. Ecnu OTHOCUTCA, TO TOJYYUTh SK3eMIUp (a2 HpU OTCYTCTBUH CO31aTh)
cOoOTBeTCTBYIOIIEeH yactu (popmupoBanus nokanbHoM wyactu IRl ama Takux
yacTell Takke MPOMUCAHO B mpaBwiax u3 1. 4.1.). [l mojlydeHHOTO 3K3eMIusipa
3aJ1aTh OTHOLIEHHE, CBS3BIBAIOIIETO €0 C pACCMATPUBAEMOM XapaKTEPUCTUKOM.

4.3.Eciii HE OTHOCUTCA, TO HAaWTH OTHOUICHHWE MO HUMEHU XapaKTepUCTUKU (IIpu
OTCYTCTBUM CO3JaTh OTHOLIECHHE C TAaKMM MMEHEM KaK JOYEpHEE CBOWCTBO IS
cBOMcTBa «unknowny» WM TUOU3UPOBAHHOTO cBoOicTBa). CBS3aTh AK3EMIUISIP
TOBapa C pacCcMaTpyWBAEMbIM 3HAYECHUEM XapaKTEPUCTUKU  IOJIYYECHHBIM
OTHOILICHUEM.
31ech MpOSIBISIETCS TUOKOCTh OHTOJIOTMYECKOTO Tmojaxoda. B oTimmuum ot

PESIMMOHHOW MOJIENHN, B JIOOOM MOMEHT JIETKO MOTYT OBIThb 100aBJIEHbl HOBBIE

OTHOUIEHUS, NMPOU3BEICH NEPEHOC HUX B APYIYIO IPYIIy, NPOU3BEACHO 3aJaHUE UM

HOBBIX orpanudeHuil. Takke padoTa C OMMCAaHWEM MPEIMETHON 00JacTh B IIEJIIOM

BEJIETCS B TEPMHUHAX OOBEKTHOM WM JHOOOW HHTepecyromie Hac mozemu. [lpu sTom

U3MEHEHNUs, KaK MPaBWioO, HE BEAYT K JOJIOMY OKHUIAHUS (T.K. Yallle BCEr0 10CTaTOYHO

WU3MEHEHUSI HECKOJIbKUX TPOEK).

[osyuuB oOuiee HehopMalbHOE OINMCAHUE MOJAEIHM, MOXKHO HPUCTYHAaTh K ee



dbopmanmzanu U peanuzaiuu b3 ¢ KMcmonb30BaHMEM KOHKPETHOTO CHHTAaKCUCa /WU
MHCTpYMEHTapusi. OTH MpoUecCchl OYAyT HenarbCs MapajieibHO C HUCHOJIb30BaHUEM
cucteMmsbl Protégé.

[lepBoHauanbHO TOCTE 3aIyCKa CHUCTEMbI HEOOXOIUMO 3a7aTh HIEHTHPHUKATOP
OHTOJIOTUM Ha BKIaaKe «Active ontology» B mosie «Ontology IRI» (puc. 36). Jlanubrii
uaCHTHPUKATOp TarKke ompenensier u 0a30Bbii npeduke. Jns wm3o0paxkeHHOU
onroJyiorun IRI 6yner «http://myontologies.com/goods», a 6a30BbIi pepuKc A BcexX

co3naBaeMbIX cymHocTel «http://myontologies.com/goods#»

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

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

Puc. 4 Bxknanka «Active ontology» B cucteme Protégé (a — maHenp B BKJIAJIOK C

aKTUBHOM BKIagKoM «Active ontology»; 6 — uneHTU(UKATOP OHTOJIOTHH)

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

File Edit View Reasoner Tools Refactor Window Help

® goods (http://myontologies.com/goods)

~ Search...
a
|Active ontology | Entities |Individuals by class DL Query |
Individuals = @ owl:Thing — http://www.w3.0rg/2002/07/owl#Thing
Annotation properties | Datatypes \Annotation{I Usage
Data propgtties Annotations: owl: Thing

s Asserted ~
Now, Thicc|

Add subclass... Ctrl-E
ENECE]
Add subclasses...

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

Class‘es ‘ect propenies | Annotations

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

inec from the Rassaner mani v Show Inferences

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

W— Remove disjoint classes axioms for subclasses...




Puc. 5 Bknanka «Entities» B cucreme Protégé (a — maHenb B BKJIQAOK C aKTUBHOMU
BKJIagkol «Enitites»; 0 — maHeNnp BJIOKEHHBIX BKJIAIOK BKIaaku «Entities» ¢
aktuBHOM Bkiagkoin «Classes»; B — cynepkiacc owl:Thing; 1, 1 — kHONIKH

n00aBJICHUS MepapXUU TIOJIKIIACCOB/TIOKIIAcCA IS BBIJICJICHHOTO KJIacca)

Hanee HEoOX0aWMO cO3/1aTh Hepapxuio KiaccoB. Jlms 3Toro HEOOXOAMMO
BBIJICTIUTH KJIACC, MOJKJIACCAMH KOTOPOTO OYyAyT BEpXHHE KIIAcChl Hamied nepapxuu (B
HamieMm cirydae owl: Thing, puc. 5B). [locie 3TOro BbI3bIBaTh KOHTEKCTHOE MEHIO (TIpaBoit
kHonkoil mbiu — [IKM) u BoiOpate myHkT «Add subclasses» (puc. 5t). Kiacesl takke
MOTYT A00aBISATHCS MO OJTHOMY (pHC. S1).

[lpu maxarmm Ha KHOTMKY «Add subclasses...» mosiBIsieTcs OKHO 0OaBIICHUS
uepapxuu nojakiaccoB (puc. 6). Kaxnmas BBeJeHHas CTpoka B JaHHOM OKHE CO3JaeT
OT/eNbHBIA Kiacc (myTem jgoOaBiieHuss B oHToJoThi0 Tpoek «x rdfitype owl:Class . x
rdfs:subClassOf y»). I'me x — IRI co3maBaemoro kiacca, 3amaBaembiii Kak «{IRI
oHTOJIoTUH } #{0OpaboTanHOEe MMSs_Kiacca}» (B pamkax oOpaOOTKM HMEHH Kiacca,
NPOUCXOJUT, HANpHUMep, 3aMeHa mpobema Ha « »);y — IRl pomurtemsckoro kmacca,
KoTophiid 3amaercss kak owl:Thing ans kmaccoB, 3amanHbix Oe3 oTctyma M kak [RI
OJIMHKANMIIIETO BEPXHETO KJIACCa C MEHBIIUM OTCTYIIOM JUISI OCTAJIbHBIX (OTCTYIIBI 3a/1a€TCs
kak «Taby).

[locme naxarus Ha «Continue» TOABIAETCS OKHO, Mpeajiararoiiee co3aaTh IS BCEX
CO3/1aBa€MbIX KJIACCOB OJHOTO ypoBHA oTHOIIeHUs «owl:disjointWithy. Jlns sToi 3amaun

corjramacmcest.



Enter hierarchy

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

Tosap
CrapTdoH
HacTe TOEapa
Ivcnmei
ARKYMYIATOD
Kamepa
Npoueccop
Pa3pemeune|

Prefix

Suffix

Continue Cancel

Puc. 6 OkxHO co3nanus nepapxuu NOJAKIACCOB B cucteMe Protége

[loka B3 sBnsieTcs MOCTaTOYHO MPOCTOM, PACCMOTPUM ee€ TpaduuecKoe
npeacTaBienue u oauH u3 cuHTakcucoB OWL/RDF. [Ins BeiBoma rpadudeckoro
NpPEJCTAaBICHUS HEOOXOJAMMO aKTHBHpOBaTh BKiIaaky «Window -> Tabs ->
OntoGraf» u mepeiitn Ha Hee (puc. 7). 3aech OYayT BUIHBI KJIACChI, SK3eMIUIIPHI U
object property. PaccMoTpeHre TEeKCTOBOTO MPEICTABIICHUSI TO3BOJIUT HAM YBUIETh
KaKle MMEHHO TPOWKHM MHCTpPYMEHTalbHas CHCTEMa CO37ajia Ha JaHHbIH MOMEHT U
Jy4llle MOHATH KaK OHa paboTaeT (B HEKOTOPBIX CIydasix MOBEICHUE CUCTEMbI MOXKET
OBITh HACTPOEHO, 3/IECh PACCMATPUBAETCS MOBEJACHUE MO yMOIYaHUI0). s 3Toro
HeoOxoaumo coxpanuth oHToJoTHIO (File -> Save As). [Ipu coxpaneHun Ha JaHHOM

aTarne HeoO0XoauMo BbIOpaTh cuHTakcuc «Turtle Syntaxy.



Active ontology | Entities  Individuals by class DL Query OntoGraf

Asserted ~

v “Thil = e
QWI-Thig bl (%4 aldald [[l6/] ® 8] (55 b
Paspelwexue

- © Tosap

! Tosap ]7”7[ ) Paspewenne ] @ Yacrs_tosapa |

& Kamepa ] [ & Axkymynsirop ] [ Mpoueccop ] 77[ » CmaprdoH ] [ [ucnnen

Puc. 7 Bknanka «OntoGraf)» B cucreme Protégé

OTKpBIB MOJYYHUBIIHICS (paili MOKHO YBUIETh NMPHUBEACHHBIA Jajee TEKCT
(mpuBeneHbl (parMeHThl C KOMMEHTApUSIMU, OOBSICHSIIOIMIMMH CHUHTAKCUC H
00111yI0 CTPYKTYpy OHTOJIoTUU. KOMMeHTapuu HauuHaTCs C #).

#Omnucanue HauMHACTCS C OOBSIBIECHUS TTPEHUKCOB

#Omnpenenenre oo1ero npedurkca BCEX CO3MaBAEMbIX CYIITHOCTEH (J1ajiee MOKHO
BMECTO HETO ITUCATh <)

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

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

# «.» ABJISETCA CUMBOJIOM Pa3JIeIMTEIIEM TPOECK

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

#nanee IRI Haiieit oHTOIOTHN OTIpEAEsIeTC KaK dK3EMIUISIP OHTOJOTUH
<http://myontologies.com/goods> rdf:type owl:Ontology .
#Jlanee cnenyeT ONMHMCaHUE CO3/IAHHBIX KJIAcCOB
#«;» ABJSIETCS CHELMAIIBHBIM Pa3/IeIMTENEM TPOEK U MOCIIE HETO UAET JBOMKA
«TIpeauKaT — 00bEKTY, a «CyOBEKT» OepeTcst U3 MpPebIAyIIeH TPOUKH
:Axkymynstop rdfitype owl:Class ;
rdfs:subClassOf :Yacts TOBapa .

#T.e. »TO0 »SKBUBaeHTHO 3amucu <«:Akkymynstop rdfitype owl:Class



:AxkkymymsaTop rdfs:subClassOf :Yacts TOBapa»
#Jlna noakiaccoB owl:Thing otHomenue rdfs:subClassOf MoskeT ObITh OMyIIEHO
npu reHepammu (aiina

:Pazpemenne rdf:type owl:Class .

#]lanee onuchIBaIOTCA OOIIME aKCHOMBL. B HameMm ciaydae 3TO HECKOJIBKO
YCJIOBHIA HA TPYIIHI KJIACCOB OJHOTO YPOBHS, YTO HUKAKUE CYIIHOCTH HE MOTYT OBITh
IK3EMIUISIPAMHU OTHOBPEMEHHO HECKOJIbKUX KJIACCOB U3 TPYIIIIbI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkxkymynstop :Aucrutei :Kamepa :Ilpomeccop )] .

[IpeoOpazyem MoCieaHIO 3aNKCh B BUJ TPOEK IS €€ MOHUMAaHUS, YYUTHIBAs YTO:
«[]» — mo3BoJsieT 3a7aBaTh MYCThIe Y3Ibl;, «()» — MO3BOJSIET 3aJaBaTh CIUCKHU (JJIs
3agaust cnuckoB B RDF ecth cnemmaneublii kiace rdfiList m ornHomenus rdf:first,
rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_x owl:members _y.

_yrdfitype rdf:List . _y rdf:first :Akxkymynsitop .y rdfirest e .

_erdfitype rdf:List . e rdfifirst :[{ucmneit . y rdfirest 1.

_| rdf:type rdf:List . _1rdf:first :Kamepa . y rdfirest k.

_k rdfitype rdf:List .k rdf:first :Ilpouieccop . y rdfirest rdfinill .

DTO TakKe MOKeT ObITh 3anucaHo B pyHKuuMoHabHO cTuiie: DisjointClasses(
:Axxkymymsartop :Hucrneit :Kamepa :Ilponeccop )
[loHnMaHue CTaHIApPTOB M CUHTaKcHca OOJieryaeT AalibHEHIyl0 paboTy ¢ OHTOJIoTHEH (B
0COOEHHOCTH PabOTy C 3ampocaMu U PEAAKTUPOBAHUE OHTOJIOTMM M3 TP OrpaMMHOTO
koja). Kpome Toro, cucrema Protégé peanmsyer Ha ypoBHe unTepderica He Bce onepannu
(B 4aCTHOCTH, HET BO3MOXKHOCTHU SIBHOTO CO3JIaHMSI MyCTHIX Y3JIOB, HO MPHU 3TOM CHUCTEMa
B COCTOSIHUM WX TIOHATH B OOJIBIIIMHCTBE CITy4daeB). TakKe CTOUT OTMETHUTh, YTO MHOTHE
ONMCAHMUA TaK WIM HWHA4YEe MPUACTCS MHUCaTh CAMOCTOSTEILHO B COOTBETCTBUH C
onpenencHHbpM cuHTakcucoM (defined classes, croskHble OrpaHUYEHUs HA TOJS U T.1I.
peanm3yroTcs B cUCTeMe C ucroJibzoBaHreM Manchester Syntax [7]).

JHanee wneobxoammo 3amath Object Properties. OHM 3amar0Tcs aHAIOTHYHO



repapxum KiaaccoB Ha Bkiaake «Object Propertiesy. (puc. &)

goods (http://myentologies.com/goods) : [Z:\D\educate\nocobusa\OntologyProtege\resourc... — ]

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology 'Entities  Individuals by class DL Query OntoGraf \

Individuals = = owl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tog
Annotation properties  Datatypes 'Annotations Usage

Data properties
Classes  Object propertiesa

Annotations

Cbject property hierarchy: owl:topObjectPrope 2] = ®] X]

= ] Asserted ~
. anhiectProneri
Add sub-properties...’_
O Charai 2] [ = ® ] § Description: owl:topObjectProperty au=jojE]

Functional Equivalent To

Inverse ful SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct s reasonar from the Ressoner menu ¥ Show Inferences 5

Puc. 8 lo6asnenue Object Properties (a — akTuBHas Bkiagka Object Properties, 6—

KHOTIKa TOOABJICHUS] HepAPXUU OTHOIICHUH)

Ha nanHom »sTame HeoOXoauMoO 3a7aTh CBOMCTBA «4acTh» M «pazperieHuey. Jlanee
OTIMIIIEM 3TU CBOMCTBA MOJIPOOHEE, 2 UMEHHO 3a/1aJIUM 00JIaCTh OIpEACIICHHs] U 00J1aCTh
3HAYEHUSI.

Jlnst cBoiicTBa «4acTh» oOsacTh omnpexaeneHus: «ToBapy», 001acTh 3HAUYCHUS
«Yacte_toBapay». [ns Toro, 4ToObl 33AaTh 3Ty MH(GOPMAIHMIO, HEOOXOIUMO BhIOpaTh
CBOMCTBO (puc. 9a), Haiitu pazaen «Domains» B MOSABUBIIEMCS ONMMCAHWN W 100aBUTH

HOBYIO 3anuch (puc. 96), BbIOpaB COOTBETCTBYIOLIUN KiIacc cylHocTed (puc. or).



goods (hitp://myontologies.com/goods

4acrb X

File Edit View Reasoner Tools Refactor \ — - —
-~ : | Datarestriction creator Class hierarchy
< htip ycntologies.com/goods | . . T . FAn Z
© T goods (b myenioloaies omaols) | Class expression editor 'Object restriction creator |
Active ontology Entities |Individuals by = = * Asserted ~
Ind|V|duaIs )l v-® c:wI:Thing
|Annotation properties  Datatypes | ::'ﬁaapetuenue
|Data properties 1 fj_
[ - 5 L D
|Classes Object properties
=a X Asserted ~
v-mowl:topObjectProperty
b iacs Y
‘== pa3pelleHue
OK Cancel

Transitive ™ owl:topObjectProperty

Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6 B
“Tosap

Ranges (intersection) +

No Ressones set. Select s ressoner from fhe Reasoner menu ¥ Show Inferences

Irreflexive

fiii

Puc. 9 3amanune unpopmammu o Object Property B cucreme Protégé (a — BbiaeneHHOE
CBOMCTBO «4acTh», 0 — KHOIKa J00aBJICHUs HOBOW 00JacTU OMpEEeCHUs, B — KHOTIKA
pEIaKTUPOBAaHUS CYIIECTBYIOIIEH OOJacTH OIpeAesieHusi, I' — aKTUBHAs BKJaJKa
UEepapXuM KJIacCOB MPU 33JJaHuU 00JIACTU OIpPECIICHUsI CBOWCTBA)

[Ipu 5TOM BO3MOKEH HE TOJIBKO BHIOOP U3 CYHIECTBYIOIINX KJIACCOB, HO U 3aJlaHUE
yepe3 BhIpakeHus Ha Bkiagkax «Class expression editor», «Object restriction creator»
(OHU SBIISIIOTCSL OJTHAM U3 IPUMEPOB, T1ie MPUAETCS UCToab3oBaTh Manchester Syntax, a
He npocTo rpaduyeckuil uuTepdeic).

[lo ananoruu cosmarorcs Data Properties. [lomHbIi CriUCOK CBOMCTB, CO3/1aBa€MbIX
B nanHoi b3, mpuBeneH Hmxke (MpU CO3AaHUU HEOOXOJMMO 3aMEHHUTDH «;» Ha MEPEHOCHI
CTPOK M OTCTYH) TEKCTOBOE KOJ MPOU3BOJUTENS; I[BET 3asBJICHHBIN MPOU3BOJIUTEIICM;
ceTh 2g; ceTh 3g; yactoTa lte; popmar sim KapThl; TEXHOJOTHUS W3TOTOBJICHUS KpaHa;
MaTepuai KOpITyca; 3alliTa KOpIyca; 3alluTa dKpaHa; CTeTEeHb 3allHThI, ONepannoHHAas
cCHUCTeMa; TPOM3BOJAWTENb TIPOIECCOpPa; MOJENb  Tpoleccopa; KOHUTypamus
npoiieccopa; rpaduuecKuil YCKOPUTEb;, THI BCIBIIIKKH OCHOBHOW KaMepbl YUCIOBOE TOJT
BBIITYCKA; YKCIIO SIM KapT; JUaroHajdb dKpaHa; pa3pelieHue TOPU30HTalb;, pa3pericHue

BEPTHUKAJIb; pa3pelieHue KaJap/CeK; IUIOTHOCTh MUKCEJEH; KOJUYECTBO I[BETOB JKpaHa



MJIH; KOJIMYECTBO SIJIep; YaCTOTa Mpolieccopa ITI; 00beM ONIepaTUBHON NMaMsITU r'0; 00beM
BCTPOEHHOM mMaMsTH r0; MaKCUMaJbHbIH O0BEM KapThl MaMsITH TO; KOJUYECTBO
OCHOBHBIX KaMe€p; KOJMYECTBO METANMKCEIE OCHOBHOW KaMeEphbl, anepTypa OCHOBHOM
KaMephl; KOJIMYECTBO MEranukceneld (pOHTAIBHON KaMephl; KOJUYECTBO (POHTAIBLHBIX
KaMep; €MKOCTh akKyMyisTopa MA*4; BpeMs paOOThl B PEKHME pasroBopa; Bpems
paboThl B pexuMe OXHUIAHWA; IIMPHHA; BBICOTA; TOJIIIMHA; BEC JIOTHYECKOE
aBTO()OKYCHPOBKA OCHOBHOW KaMepbl; ONTHYECKas CTAaOWIM3alUsi OCHOBHOW KaMephl;
HAJIMYUE BCIBIIKH (POHTAILHON KaMephl, HAIMYUE 0eCcrpOBOIHOM 3apsSIku CBOOOIHOE
KOH(UTryparus mporeccopa; 1aT4uku; 0COOCHHOCTH OCHOBHOM KaMepbl; KOMIUICKTAIUS
OmomeTpudecKas 3alnTa; 0COOCHHOCTH.

Jlis HUX Takxke HeoOXO0IUMO 3a7aTh 00J1aCTh OTPEEIeHUs] U 00JIacTh 3HAUYCHUS.

Crout OTMETUTh, YTO HJIi BEPXHUX CBOMCTB B HEpapXuu OyJeT 3a1aBaThCsl TOJIBKO
00J1aCTh 3HAYEHUS, T.K. TAKME OTHOIICHHUS KaK «4YHCIOBOE» MOTYT CBS3BIBATh JIIOOOM
«cyOBeKT», HO ToJbKO ¢ uucioM. OKHO 3a7aHue o0JsiacTu 3HaueHus 1S data properties
OTJIMYAETCSl OT aHAJIOTHYHOTO sl object property (puc.10). Jlyis CBOMCTB «4UCIOBOEY,
«CBOOOJTHOE»,  «TEKCTOBOE»,  «IOTMYECKOe»  00JacTb 3HA4YEHHsS]  3a/aercsi ¢
ucrnoJsib3oBaHueM Bkianku «Built in datatypes», Ha KOTOpOW BBIOUpAIOTCS THIIBI

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



Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:.dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3ananus o61actu 3HaueHus 11 data property B cucteme Protégé

JIJ1s1 HEKOTOPBIX CBOMCTB HEOOXOAMMO 3aJ1aTh JOMOJHUTEIbHBIE OoTpaHudcHus. J1is
3TOTO HCIOJB3yeTcs BKIanka «Data range expression» u Manchester Syntax. Pa3zoepem
HEKOTOpPbIE M3 CBOWCTB. POpMaThl CUM KapT CTaHIAapTU3UpoBaHbl: [lonHOpa3mepHbIe
(1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM).
[loroMy MOXHO 3a/aTh JIOMOJHUTEIBHOE OTPAHMYEHHE Ha CBOMCTBO «dopmar sim

KapTe» (puc. 11).

dopmat_sim_xaprel X

Data range expression
Built in datatypes

{II1F§:"’ IIZFF"’ IISFF"’ ll4FFI|’ IIE-SIM"}

OK Cancel

Puc. 11 3amanue nOMOTHUTENBHBIX OTPAaHUUEHUN HA CBOMCTBO «(popmar sim KapThl



PaccMoTpuM, 4TO Ipu 3TOM co3AaeTcs B (pailyie OHTOJOTHU:

:popmat_sim_xapTthl rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl.oneOf ("1FF" "2FF" "3FF"
"4FF" "E-SIM") ].

Kax BugHO, Ay1s1 onmucanusi 00JacTH 3HAYEHUM CO3/1ae€TCs MyCTOM y3€s, KOTOPHIi
ABJSIETCA TUIOM JaHHBIX (dK3eMIuisipoMm rdfs:Datatype) u ero sk3eMIUSIpbl MOTYT
NpUHUMATh 3HAYEHUS U3 3aJaHHOTO CIMCKa (32 CUET WCIOJb30BAaHUS OTHOIICHUS
owl:oneOf). Ilpu wucnonb3oBanuM orpannueHuii Ha data property mycrod y3en
rdfs:Datatype co3maercss Bcerna, JaibHEHIIME KOHCTPYKIMU 3aBUCSIT OT BBEACHHOTO
paszpabotunkoM. PaccMOoTprM BO3MOKHBIE KOHCTPYKIIUH JJISL TOTO TOJS IoIpooOHEe:

1 {} — 3amaer cnMcoOK 3HAYCHUIA, B paMKaX KOTOPBIX MOTYT ObITh TOJIBKO CKAJIIPHBIC

3HA4YCHUA (BOSMO)KHO HCII0Jb30BaTh 3aJaHHC THUIIA JAaHHBIX 4YCPEC3 «» ¥ TETH S3BIKOB

yepes «(@»)

2 JIroOoit Tun nauubix (xsd:integer, xsd:string u T.1.)

3 JIroboe ckansipHOE 3HAYCHUE

4 [] — orpannueHue Ha 3HaYEeHHUE, KOTOPBIC HIAYT TOCIE TUMA 3Ha4YeHus. Hampumep,

xsd:interger[> 0] cOOTBETCTBYET LIEIBIM CTPOTO MOJIOKUTEIBHBIM YrciaM. OTpaHnICHUS
NPOMKCHIBAIOTCA B HEOTPAHMYEHHOM KOJIMYECTBE Uepe3 3arsTyl0, HalpuMep:
xsd:integer[> 0 , < 100]. Orpannyuenusi, KOTOpbIe MOTYT TTOHAAOOUTHLCS B paboOTax: BCe
3HaKM CpaBHEHHA (>, <, >=, <=), NpPOBEpPKa CTPOKHU IO PETyIIPHOMY BBIPAKEHUIO
(xsd:string[pattern “[0-9]{4}”]. HeoOxoaumMo OTMETUTH, YTO PETYISIPHOE BHIPAKEHUE B
TAKOM BUJI€ MPOBEPSET COOTBETCTBUE BCEM CTPOKH, a HE HUIIET MOJOOHbBIE BXOXKJICHUS.
T.e. anasiornyHo BeIpakeHUio «[0-9]{4}$» B 00bIYHOM cUTYaIUH).

5 Jlornueckue omepatopsl: or, and. Hanpumep, «xsd:integer or xsd:doubley.

PaccmoTpuM  cBOMCTBO  «roa  Bbimycka». OH  JT0MKEH OBITh  IICJIBIM
YETHIPEX3HAUYHBIM YHUCIIOM He MeHbIuM 1973 wnm nenpiM He OoJiee yeM JIBY3HAYHBIM
qucioM (B Ciydae, €CJId YYUThIBA€M BO3MO>KHOCTh BHECEHHS COKPAICHHOW 3amucu
«0», «21», a wHe gemaeM mnpeoOpazoBaHue 3apanee). [lob3ysach HOBBIMH

BO3MO>KHOCTSIMU, I3MEHUM 00JIaCTh 3HAUEHUI CBOMCTBA «UUCIOBOE» Ha «xsd:integer or



xsd:double or xsd:decimal». Jlamee 3agaauM CBOMCTBY «roj BBINYCKa» OrpaHUYECHUE
«xsd:integer[>1973] or xsd:integer[>=0 , <= 99]». Takxe paccMOTpHM, KaK 3TO
BbIpaykeHue npeodpaszyercss B RDF cunrakcuc (Ha npumepe Turtle):

:;ron_Beimycka rdfitype owl:DatatypeProperty ;

rdfs:subPropertyOf :uncnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdf:type rdfs:Datatype ; owl.onDatatype xsd:integer ;
owl:withRestrictions ([ xsd:minInclusive 0] [ xsd:maxInclusive 99 ]) ]
[ rdf:type rdfs:Datatype ; owl.onDatatype xsd:integer ;

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

[lpuBenenHoe BhIpaXXE€HUE HECKOJIBLKO cioxkHee Manchester Syntax, HO mO3BosIET
MOJIyUUTh TOHHMMAaHHE Kak paloTaioT BelpaxkeHuss B TepmMuHax RDF u kak oHu,
COOTBETCTBEHHO, MOTOM 00pabaThIBAIOTCA.

Coznarotcs 2 mycThix y3na ¢ otHomeHussMu xsd:minlnclusive 0, xsd:maxInclusive
99, kotopeie oObenuusitorcss B RDF crmmcok (rdf:List dyepe3 cokpareHHOe omnucaHue
«()»). Hanee co3maeTcsi HOBBIM MYCTOM y3el — THUIl JaHHBIX, OCHOBAaHHBIM Ha xsd:integer
(owl:onDatatype), koTopwle coemauHsieTca oTHomeHHeM owl:withRestrictions ¢
CO3JJaHHBIM paHee CUCKOM. [I0THOCThIO aHAJIOTUYHO CO3/1a€TCs €IIe OJIUH TUIl JaHHBIX,
OCHOBaHHBIA Ha integer, HO ¢ ApyruMu orpaHmueHusiMu. [locie storo cosmaercs eme
OJIMH HOBBIM THUN JaHHBIX, KOTOpBIC ompenenserca Kak odbeauHeHue (owl:unionOf)
CO3MaHHBIX paHee. VI IMEHHO OH SIBISIETCS OOJIACTBHIO OTIPEJCIICHHs] HAIIETO CBOMCTBA.
Ilpu sTOM MO (axTy, CO3/aHHBIE THUIBI HWHTEPECYIOT HAC TOJBKO C TOUKH 3pPEHUS
BO3MOKHBIX 3HAYEHUN M MOTYT pacCMaTPHUBAThCS KaK MHOYKECTBA.

Ha ocranbHble cBOMCTBa OTpaHUYEHHSI MOTYT OBITh HAJ0KEHbI aHajlorudyHo. Kak
MUHUMYM HEOOXOJIHMMO 3allOJIHUTh OOJIACTH OTPENEICHUS W 3HAYEHHS MJIsi CBOWCTB,
CBSI3BIBAIOIIMX YAaCTH TOBapa M KOHKPETHHIC XapaKTEPHUCTUKU («MaTepHan KOPITycay,
«KOJIMYECTBO sijep»  T.A.). OcTallbHOE HA JJAaHHOM 3Tare MOXKHO OCTaBUTh KakK €CTh U
nepexoauTh K dk3eMmIusipaMm. OHu co3narotcst Ha Bkiaake «Individualsy. (puc. 12)

Ha nanHO# BKIaaKe 3K3EMIUIPHI CO3AAI0TCS 10 OJTHOMY. J[Jis 3TOro HE0OX0IUMO

Ha)XaTh Ha KHONKY no0aBieHust (puc. 120) U BBECTH JIOKalbHOe MMS (Ha OCHOBaHHWU



KoToporo ¢ ucrnosb3oBanue [RI onTonoruu 6yner crenepupoBan noJHelid [RI), momHbii
IRl wm wunentudukarop ¢ wucnoibzoBaHueM mnpedukcoB. Co3gaauM IK3EMIUBP
paccmatpuBaemoro cmaptdona ¢ umaeHtupuxkatopom «SM-GI65SFZPHSER». Tlocne
TOTO KaK 3K3EeMIUIIP CO3/1aH, MOSIBIISIETCS OKHO ero onucanus (puc. 13).

Ham HeoOxonmMo 3ajaTh SK3eMIUIIPOM KakKOTO Kiacca SBISIETCS CO3/1aHHas
CyHIHOCTH (TocTpouTh oTHOMeHue rdf:type). [y a3Toro Heo6xoaMMo 100aBUTH 3aMUCh B
pazaen «Types» (puc 13a), rae, ucnoas3oBaB BkiIanaky «Class Hierarchy», BeiOpath kiacc

«Cmaptdony.

goods (http://myontologies.com/goods) : [Z:\D\educate\ nocobuaiOntologyProtege\resourceshgoodsy ...

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) ~ Search...
T S
Individuals by class x DL Query x | OntoGraf ®
Active ontology x | Entities x

Datatypes | Individuals ©
Annotation properties
Data properties

Classes |Object properties

Individuals: s [ =] 3]
L)
&' =

Add individual |

Mo Ressoner set. Select a reasoner from the Reasorer menu |« Show Inferences

Puc. 12 Bxnanka «Individuals» B cucteme Protégé (a — aktuBHas Bkianka Individuals, 6

— KHOTIKA CO3/IaHUsl HOBOTO AK3EMIUISIPA)

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvl.owl]
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¢ X
SM-G965FZPHSER
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® SM-G965FZPHSER-DISP-RAS 2 : 6
Object property assertions
“Cmaptdon ™yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
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Puc. 13 OkHo onucanus sk3eMIuisipa B cucreme Protégé (a —3aganue oOTHOUIEHUS

rdfitype, 6 — 3amaHue OTHOIIEHUH ¢ UCTIOJIL30BaHKUE Object property, B — 3aj1aHue



OTHOILIEHUH C UCTONb30BaHueM data property)

Jlanee HeoOXOAMMO 3alaTh OTHOIIEHHS JUIsl paccMaTpUBaeMoOro cmapt@oHa.
[lepBbIM cO3/1aqUM OTHOIIEHUE «YacTh» C €ro AucruieeM. J[is 3Toro mo aHanoruu
co3laauM HOBBIM dK3eMmupsip kiacca «lucrmen». Ilocne wero mig sk3eMmiuisipa
cmaptdoHa 100aBUM HOBYIO 3amuch B paznen «Object property assertions» (puc. 130).
[lpu noGaBiieHUM HEOOXOAUMO BBECTU UMsI OTHOIIEHUS U UMSI SK3EMIUIIPa, C KOTOPhIM
CTPOUTCS
oTHouieHue (puc. 14).

SM-GIBSFZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHo 3amanus object property ajis SK3eMIuIsipa
Ilocne aToro 3amagum oTHOIIeHHE B pasneine data properties Ha NpUMEpE «KOJ

npousBoguTens» (puc. 15).

SM-G965FZPHSER X

Data Property
T= | S 2 Asserted ~

Teswgrnia_nupnyva

== 3alUTa_3KpaHa

g <04L_TponssoauTess

== KOHUIypaLUs_npoLecce

= MaTepuan_kopnyca

= Monenk nholieccona Type ® ...~

SM-G965FZPHSER

OK Cancel

Puc. 15 Oxno 3aganus data property 1 3K3eMInIspa
J17151 5TOTO B MOSIBUBIIIEMCSI OKHE HEOOXOMMO BBIOpATh CaMO CBOMCTRBO,
BBECTH €r0 3HAYCHHUE M BHIOpATh THIL.
Jl71st ompeIelICHHBIX THUIOB TaKKe aKTHBUPYETCS MoJie BhIOOpa si3bika. [lo
aHAJIOTUHU cO37aeM dK3eMIuIp «Pa3pemienuey u 3agaeM AUCIUICIO pa3pelieHue.

PaccMoTpuM TEKCTOBOE MPEACTABICHUE CO3JAHHBIX CYIIIHOCTEHU:



:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmapTdon ;
:yacth :SM-G965F ZPHSER-DISP ;
:ko1_npousBoaurens "SM-G965F ZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :/{ucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;
:pazpemreHre BepTukaib 1920 ;
:pazpemienue ropuzoHTans 1080 .

HoBas cuHTakcuueckas KOHCTPYKITUS «,» O3HAYAET, UTO MOcIe Hee OyeT 3anucan
TOJIBKO «OO0BEKT» M3 TPOUKHU, a «CYOBEKT — MpenuKar» OYIyT B3SIThI U3 MPEIbIIYIICH.
«owl:NamedIndividual» yka3piBaeT, 4TO CYIITHOCTH SIBIIICTCS IK3EMIUIIPOM U HE ITyCTHIM
y310M. OHAKO, HA JAHHOM 3Tane, Npu yJIaJeHUU 3TOTO OTHOLIEHHUS, B cucteme Protége
He Oyner BHIHA pa3HuLA. [lanpHeilee onucaHue JOCTATOYHO OOJIBIIOrO KOJIUYECTBA
DK3EMIUISIPOB M WX OTHOIIEHWM MpOIIE C/eNaTh HanpsMyl B (ailie OHTOJIOTMH C
UCIIOJIb30BaHUEM JTIOOOT0 TEKCTOBOTO penakropa. [lpu 3ToM MOk HO ObLIIO OBl 3aMEHUTH
HEKOTOPBIE SK3EMIUISIPbI HA TYCThIE Y3JIbL:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
:Hducmneit ; :paspemenue [rdf:type :Paspemenue ;

:;pazpemienre BepTukaib 1920 ; :pazpeuienue ropuszoHtaib 1080]

Cucrema Oyner moHMMAaTh TAaKO€ OIMHCAaHUE, OJHAKO B MHTepdeiice He OyaeT
yKa3bIBaThCSl caM »HK3eMIUnp Kiacca «Pazpemienne» u, Kak cienctBue, He OyaeT
BO3MOKHOCTH PEJAaKTUPOBaHus ero onucanusi. [Ipu 3ToMm Bce BO3MOKHOCTH 00pabOTKH,
B TOM YHCJI€ BBIBOJ B paMKax cuCcTeMbl Protégé ocrarorcsi BO3MOXKHBIMU. TeM He MeHee,
TUTs OOJIBIIIeH HATTISITHOCTH MPU OTKPBITUU OHTOJIOTUU B CUCTEME, Jayiee OyeT PUBEIACH

TCKCT 3K3CMINIPOB U UX OTHOIIICHUHM 0O€3 MCITOJIb30BAHNUS TaKHUX IMTyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'gacth :SM-G965FZPHSER-DISP;
:qyacth :Exynos 9810;
'gacth :SM-G965FZPHSER-CAM-BACK;
:-gacth :SM-G965FZPHSER-CAM-FRONT;
:yacth :SM-G965F ZPHSER-BAT,
:koa_mnpousoaurens "SM-G965FZPHSER";
:IBET_3asiBJICHHBIN MpouszBoauTeseMm "ynbrpaduosner”;



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

:cetb_3g "WCDMA 900", "WCDMA 2100";

:gacrota lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

:popmar_sim_xapter "4FF";

:creneHb 3anuthl "IP68";

:oneparonnas_cucrema "Android 8.0 Oreo";

:roJ_BbITycKa 18;

4UCJO_Sim_KapT 2;

:00beM_OTepaTUBHON MaMsTU TO 6;

:00beM_BCTpPOEHHOW mnamsitu 1o 256;

:MaKcUMaJbHbIil _00beM_KapTbl namstu_ro 400;

:MaTepuan_kopmyca "mertamn”, "crekno';

:3alIMTa_KOpIlyca '"3alluTa OT MbUIA U BJIaru';

:mmpuHa 73.8;

:BeicoTa 158.1;

:ToJuHa 8.5;

:Bec 189;

:IaTYUKU "TUPOCKOT, JATUMK XO0JUIa, aKcelrepoMeTp, O0apoMeTp, KoMIIac, JaTIuK

NPUOIKEHNSI, JaTYUK OCBEIICHUS, TATYUK CEPJIEYHOr0 pUT™Ma';

:KOMIUIEKTAIUA "KOMIUIEKT aMOylIIop, KOMIUIEKT NMEPEXOJHUKOB, TOKYMEHTalus,

CETEBOM ajanTep, CKpernka sl u3BjedeHus cnora SIM-kapTsl, HAyIIHUKA';
:OmomeTpHyecKas 3alura "CKaHep JMIA, CKaHEp paay’KHOUM 000JIO0YKH IJ1a3a,
CKaHep OTIIEYaTKOB NaJIbLEB";
:ocobenHoctu "ANT+, texnonorus Dolby Atmos, kamepa Bixby,
KaMeparepeBoIuuK, ceipuMo Ky, ctepeoanHaMuku oT AKG, HecheMHBIN
aKKymyJsiTop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :/{ucrueii ;
:;pazpemenue :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTUSI M3rOTOBJICHHA 3KpaHa "Super AMOLED";
:3ammrta dkpana "Corning Gorilla Glass";
:IMaroHaJIb 3KpaHa 6.2;
:IJIOTHOCTh_TMKceneil 529;
:KOJIMYECTBO IIBETOB 3KpaHa MJH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpewienue_BepTukanb 1920 ;
:pazpenieHue ropuzoHTanb 1080 .
:Exynos 9810 rdf:type owl:NamedIndividual , :Ilpoueccop ;
:-MPOU3BOJIUTENH _Tpouieccopa "Samsung” ;
:Mozenb_npoueccopa "Exynos 9810" ;
:koHpurypauusa_npoueccopa "4x Custom 2.9 I'Tn, 4x Cortex-AS55 1.9 ITn" ;
:KOJIMYECTBO_sifiep 8 ; :uacToTa_mpoiieccopa rri 2.9, 1.9 ;
:rpaduueckuiiyckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep 2 ;
:KOJINYECTBO METanuKceaeld OCHOBHOM Kamepwl 12, 12 ;



:arepTypa_OCHOBHOW Kamepsl 1.5, 2.4 ;

:TWT_BCIIBIIIKK _OCHOBHOW Kamepbl "cBeToauomHas" ;

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

:aBTOPOKYCHUPOBKA OCHOBHOM Kamephl 1 ;

:ONTHYECKasi CTabWiaM3aiusi OCHOBHOW Kamepwsl 1 ;

:0COOEHHOCTH OCHOBHOM KaMephl "CBEpXOBICTPHIM AaTUMK M300paKeHus,

JIBOIHAs anepTypa 00beKTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pazpenienue BepTukanb 3840 ;

:pazpelieHue ropuzoHtanb 2160 ;

#nomueni IRI HeoOxonum u3-3a cner; cumBosa /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:pazpeuieHue BepTukaib 1280 ;

:pazpemieHue ropusoHTanb 720 ;

#uonuenii IRI HeoOxoaum m3-3a croery cumsoia "/"

<http://myontologies.com/goods#pa3pemienue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

:paspemienue _Beptukans 1920 ;

:pazpemienue ropuzoHTanb 1080 ;

#nonupii IRI HeoOxonum u3-3a cner cumBosna "/"

<http://myontologies.com/goods#pa3zpemienne kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO Meranukcene (ppoHTaIbHOU Kamepsl §;

:KOJIM4eCTBO (poHTAILHBIX Kamep 1 ; :paspemenue :SM-GI65FZPHSER-DISP-

CAM-FRONT-RAS-1 ; :nanuyue Bcoblliku _(ppoHTabHOU Kamepsl 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pazpenreHre BepTukaib 2560 ;

:pazpenieHre ropuzoHtasib 1440 ;

#nommenid IRI HEoOxonum u3-3a cner; cumBosa /"

<http://myontologies.com/goods#pa3pemieane kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , :Akkymynstop ;

#oomaeii IRI HE0OX01MM M3-3a cnel cuMBosa "*"
<http://myontologies.com/goods#eMKoCcTh akkymyasiTopa MA*u> 3500 ;
:BpeMs_paboTbl_B_pexkume pasroBopa 25 ;

‘Hanmuuue OecrpOBOJHON 3apsiaku 1 .

Tenepb OCHOBHBIE JaHHbIE BHECEHBI M MOKHO MPOBEPUTH OHTOJIOTHIO HA HEMPO
TUBOPEUYUBOCTh. {7151 3TOr0 HeoOXxoaMMO BbIOpaTh MexaHu3M BbiBoJa HermiT Reasoner

[5] (puc. 166) u 3amyctuth ero (puc. 16B).
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Puc. 16 3amyck Mexanu3ma BbIBOJA B cucTeMe Protégé (a — mMyHKT MEHIO ¢ AECHCTBUSIMU

BBIBOJIA, O — BEIOpaHHbBIN MexaHu3M HermiT, B — KHOTIKA 3ammycka BBIBOJA).

Wuaukarnuelr TOTo, 9TO BBIBOJI 3aMyIIEH B JJAHHOM Cilydae OyJeT TO, 4TO KHOTIKA
«Start reasoner» CTaHET HEaKTHBHOW, a «Stop reasoner» HaoO0OpOT akTHBHOW. Eciu B
NPOIIECCEe BhIBOJIa OBUTH HAMJICHBI MPOTHUBOPEUYMS, TO CUCTEMa BBIBEJET COOOIICHUS 00
omubKax ¢ ux oO0bsicHeHueM (puc. 17a) wiam BeIBeAeT cooOiieHne 00 ommuoKe 3armycka
BeiBOJa (puc. 178). Ilpu BEHIMONHEHMHM BceX TMPHUBEICHHBIX BBINIC JEHCTBUN U

pPEeKOMEHIalMi OMHUOOK OBITh HE JTOJHKHO.

Inconsistent ontology explanation
Your ontology is |ncon§|stent which means thgt the OWL reasoner willno | Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
u = Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
@ If you think you know what the problem is. click Cancel to fix the
onlology yourseir. Explanation for: owl:Thing SubClassOf awl:Nothing
-« Some reasoners come with command line tools that will provide 3HaueHnebanna Range: xsd:integer[>= 0 . <= 50] A
completz explanations for inconsistent ontologies. Bannt sHaueHnebanna 100 |
Explanation 2 Display laconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
__OK
Explain Cancel iption: sHayenuebanna MEEE
v Functional Equivalent To

SubProperty Of
W owl:topDataProperty

Daomains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v/| Show 'S

Puc. 17 [lpumep ommOKu npu 3ammycke MeXaHu3Ma paccyXJeHuil (a — cooOIieHne o



npo6yieMax B OHTOJIOTUH C MPEIJIOKEHUEM OOBICHEHUS; 0 — OKHO OOBSICHEHUM; B — UH

JUKAaTOp OMIMOOK B JIOTaX CUCTEMBI)

Takxke, ecnM BHUMATEIBLHO W3YYHWTh TPUBEICHHBIA BhINIC (QpParMeHrT ¢
AK3EMIUISIPAMHU OHTOJIOTHH, TO MBI HAMEPEHHO HE 3aJ1ali TUII JUISl TAKUX CYIIHOCTEH Kak
«G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu 3TOM 4HTaTEeIh BBITOJHSI BCE
pEeKOMEHAAIMA ¥ 3aloJHWI O00JacTh ONpENENeHUs M TaKUX OTHONICHWH Kak
«paspelieHrue TOPU30HTAIb», TO MOXKHO YBHUJIETh, YTO THIT ObUT BEIBEJCH aBTOMATUYECKHU
(puc. 18). BeiBenennnie (Inferred) monsiTusi oTMedaroTcst B cuctemMe Protégé skenThim
I[BETOM.

Jlns ynoOcTBa manpHE#er oOpaOOTKH JOMOJHHM OHTOJIOTHIO HOBBIM object
property: «SBJSIETCS 4acThiO». OJTO CBOWCTBO SBJSIETCS OOpPATHBIM K «4acTh», 4YTO
HEOOXOAMMO OTMETUTH B ero omnucanuu (puc. 19a). IlponuceBaTh €ro kK CO3AaHHBIM
CYLTHOCTSIM HET HE0OXOJAUMOCTH, T.K. OHO OyJeT BbiBeAeHO (puc. 196).

B nporiecce 3Tot paboThl ObUIO CO31aHa MEepBasi BEPCHSI OHTOJIOTHH, JIEKJIApATHBHO
OTNMCHIBAIOIIECH MpEeAMETHYI0 00JacTh «ToBap cMmaptdon». B crenyromux paboTax B
OHTOJIOTHIO OyAyT M00aBJICHbl HOBBIE aKCMOMBI, BBIDQXKEHHUS U TMpaBUiia AJis BBIBOJIA
OTHOIIIEHUH U TMPOBEPKHU HEMPOTUBOPEUMBOCTH b3, a Takke HamucaHbl 3ampoOChl IS

BbIOOpA HH(OPMAIIMU U3 HEE MO OMPEACICHHBIM KPUTEPHUSIM.
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Puc. 18 BeiBenennble sk3eMIUISIphl y Kinacca «Pa3pemnienue» B cucteme Protége

Object property hierarchy: sBnsieTca. vaci M= m [N

TS| Asserted ~ Description: ABNAETCA_4acTbi0 FORE®E
v -owl:topObjectProperty Functior  Inverse Of

- Inverse “vactb

= pa3peLieHue
Individuals: Exynos_9810 MEEF Aiifotaticis
¥ X

Exynos_9810 — .

© SM-G965FZPHSER Property assertions: Exynos_9810 NEmE
® SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop ™ q9BnaeTca_yacTblo

¢ SM-G965FZPHSER-CAM-FRONT SM-G965FZPHSER

Cama Indididinal A

Puc. 19 JlemoHcTpamnus BbIBOJA B COOTBETCTBUMU ¢ onricaHueM inverseOf

3ananus
1 JlonoJIHUTE co3AaHHylo 0a3zy 3HaHW MUHUMYM 10 3K3eMIUIipaMu Jpyrux
cMapT(hHOHOB
2 [lo ananmoruu, NOMONMHUTH 0a3y 3HAHUN IS KATETOPUN «HOYTOYK» U

«XOJIOAHUJIBHHUK»



IpakTideckoe 3ansitue Ned. Cosnanne defined classes B cucteme PROTEGE

B »To0i1 pabote OynyT cosnmaHbl Kiaccel, oTHomeHus: «rdfitype» ¢ KOTOphIMU HE
OyIyT yKas3bIBaThCs B SIBHOM BHUJE, a OyIyT CTPOUTHCS AaBTOMATUYECKH B TIPOIIECCe
BbIBOJA. Takue knaccel B cucreme Protégé nasmBaroTcs «Defined Classes» («0ObdHBIE)»
kimaccel  HaszbiBatoTCsl  «Primitive  Classes»). s npumepa OyayT peaan3oBaHbI
cnenyromue kinaccel: «HoBeii cmaptdon», «Kamepodon», «UrpoBoit cmaptdony,
«Cwmaptdon mia bumbmMoBy», «CMapThOH I MOXOJ0B». ITO MO3BOJUT 00pa3oBaTh B
OHTOJIOTUW TPYMIBI IK3EMIUIIPOB B COOTBETCTBUU C 3apaHEe 3aJlaHHBIMU KPUTEPHUSIMU,
KOTOPBIC OyIyT JOCTYIHBI IS NajbHEHIeH 00paboTKy.

[lepBonauanbHo chHopMHUpYEM KpPUTEPUHU, MO KOTOPHIM SK3EMIULIPHL OyIyT
OTHOCHUTCSA K 3asIBJICHHBIM KJIacCaM:

1 Hosriii cmaptdon. Beimymien nocne 18 roaa.

2 Kamepodon. Munumym 2 ocHOBHbIE KaMmepbl. Munumym 12 meranukceneir. EcThb
ontuyeckas cradunuzaimsi. Cbremka Bujgeo muaumymM Ultra HD 4K 60kanp./cek.

3 Urposoit cmaptdon. Ilponeccop Snapdragon wmu Exynos. Munumym 6 sigep.
Yacrorta paboTsl nmpoueccopa MuHUMyM 2.91Tu. O0beM onepaTuBHOM NaMsITH MUHUMYM
6r0. I'paduueckuii ycxkopurens Mali win Adreno.

4 Cmaprdon mia ¢mwisMoB. Urposoit cmaptdon. CooTHomieHue crtopoH 21:9.
Pazpemenue skpana ot 4K.

5 Cmaptdhon ams moxonoB. EmMkocTh akkymymnstopa ot 6000 mMA*4. CreneHb
3amuThl  Bbime uem [P68. 3ammra skpana «Gorilla Glassy. 3ammra kopmyca

«YKpEIUIEHHBI Kopmycy». Marepuan KopIiyca BKIKOYAET METasLI.

Janee oTnaauM 3ampochkl, B COOTBETCTBHM C KOTOPHIM OYyIyT (popMupoBaThCS
AK3EMIUIAPHI 0003HAUYCHHBIX KJIacCOB. Takue 3ampockl GOPMUPYETCS C UCTIOIB30BAaHUEM
Manchester Syntax u Ha3bBarTcs B cucteMe Protégé « DL Query». s oTnagku Takux

3aIIpOCOB BbIJIeNIEHA OTAeIbHas BKiaaka (puc. 20).
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Puc. 20 Bxnanka «DLQuery» B cucteme Protégé (a — maHenb BKJIQJOK C aKTUBHOM
BKiagkoi «DLQuery»; 0 — maHens BbIOOpa THIA 3alpalllMBAEMbIX CYIIHOCTEH; B — MOJIE
BBO/JIa 3aMpOCa; T — KHOIKA BHIMOJHEHUSI 3alpoca; 1 — pe3ybTaThl 3apoca; € — KHOTKa

n00aBJIeHUS 3aMpPOCa B OHTOJIOTHUIO)

Jlnst ocBoeHust uHTEepdeiica BrIOEpEM BCe IK3eMIULIPHI Kiacca «Cmaptdon». (s
ATOTO HEOOXOIMMO B Mojie BBoAa 3ampoca (puc. 20B) BBecTu 3ampoc «Cmaptdony,
BBIOpATh 0KUAAEMBIN THUIT pe3yJibTaTa — 3K3eMIULIpHI (puc. 200), 3anmycTUTh 3anpoc (puc.
20r). Tlocne 3TOro MOKHO YBUIIETh pe3ynbTaThl (puc. 201m).

[lepen HammcanueM 3ampocoB HEOOXOAMMO OMPEACIUTHCA C BO3MOKHBIMH JIJISI
UCTIOJIb30BAHUS KOHCTPYKITUSAMH (OO0BSICHEHUSI OyIyT MMPUBOIUTCS IPUMEHHUTEIBHO K
TUITY BBIOMPAEMBIX CYLTHOCTEH — IK3EMILISIP):

1. JIoxanbHOe ums kiacca. [lo3BosisieT BBIOpaTh IK3EMILISIPHI JaHHOTO Kiacca. Kak sBHO
3aJlaHHbIe, TaK U BbIBeAeHHbIE. Hanpumep: «Cmaptdony.

2. <JyloxajbHOE MMs_CBOMCTBa> some <BblpakeHue>. [lo3Bosisier BbIOpaTh Bce
DK3EMIUISIPBI,  JJISI  KOTOPBIX  3aJlaH0  KaKk  MHHMMYM  OJIHO  OTHOIIEHHUE
<JIOKaJbHOE HMS_ CBOWCTBAa> C CYIIHOCTBIO, MOAXOJAIIEH IOJ <BbIpaxeHue>. B

KayeCcTBE BBIPAXXEHUS MOTYT BBICTYNaTh: BioXkeHHbIM «DL Query»; moboe BapuaHT



OTPaHUYECHHM, PACCMOTPEHHBIM paHee MpHU 3aJaHuu oOjacTh 3HadeHus data property.
Hanpumep: «ron_Bbimycka some xsd:integer»

3. <nokanbHOE uMs_cBoiicTBa> only <BblpaxkeHue>. Bce 3K3eMIUSIpBI, AJI1 KOTOPBIX
OTCYTCTBYIOT 33JjaHHbIE OTHOILIEHUS WIM OHU BCE YJOBJIETBOPSAIOT BBIPAKEHUIO.
Hanpumep: «roa_ssirycka only xsd:integer[ >= 18].

4. <;okaJlbHO€ MM CBOMCTBa> exactly <konmuecTBo>. Bce 3K3eMIUIIPBI, 1151 KOTOPBIX
3aJlaH0 yKa3aHHOE KOJIMYECTBO YKa3aHHbIX OTHouIeHWi. Hampumep: «rona_BblTycka
exactly 1»

5. <uyoxanpHOe MMs_cBoiicTBa>  exactly  <kommuectBo>  <BblpaxkeHue>. Bce
SK3EMIULIPBL, I KOTOPBIX 33JaHO YKAa3aHHOE KOJMYECTBO YKA3aHHBIX OTHOLIEHUM,
yIIOBJIETBOPSIOMINX BbIpaKEHUIO. [Ipn 3TOM MOKET OBITh CKOJBKO YTOJHO TaKUX e
OTHOIIICHUH, HE YJOBJIETBOPSIOMIUX BhIpaxeHuto. Hampumep: «ropa Bbimycka exactly 1
xsd:integer[ >= 18]»

6. <JIOKaJIbHOE€ KM _CBOMCTBA> min/max <KOJIM4E€CTBO> [<BBIpaXEHHE™]. AHAIOTUYHO
exactly, HO 10JKHO OBITH HE MeHee/He 0oJiee, UeM yKa3aHHOE KOJIMYECTBO YKa3aHHBIX
OTHOILIEHUM.

7. <nokaimpHOE€ MMs_cBoMcTBa> value <murepar>. Bce SK3eMIUISIPBI, KOTOPHIE CBSI3aHBI
YKa3aHHbIM OTHOUIEHUEM C YKA3aHHBIM CKaJSIPHBIM 3HAUCHUEM.

8. <ewelpaxkenwel> and/or <Belpaxkenue2>. Ilepeceuenne/00beIUHEHNE MHOMKECTB
BBIOpPAHHBIX HK3EMIUIIPOB B paMKax BelpakeHus 1 u BelpakeHus12. Hanpumep: «/lucmeit
or IIpoueccop»

9. not <BelpaxkeHune>. MOXKHO paccMaTpuBaThb KakK oOIepanuusl JONOJHEHUS HaJ
MHOXECTBOM 53K3EMIUIIPOB, BBIOpAaHHBIX B paMKax BblpakeHus. Hampumep: «not

Cmaptdon»

OrnpenenuBuinCch ¢ MHOKECTBOM BO3MOYXHBIX KOHCTPYKIMI, COCTaBUM 3arpocC
11 epBoro kiacca «HoBeii cmapTdon». Y 3K3eMIUBIPOB TaKOTO Kiacca HE JOJDKHO
OBITh OTHOIIEHUM «TOJ] BBITYCKa», CBSI3BIBAIOIIMX WX C YHUCIOM MeHbiie 18 (s
YIOPOILEHUS B IEPBOM BapUaHTE 3alpoca PacCMOTPUM TOJl Kak ABy3HauHOe umcio). Ho,
NP 3TOM JIOJDKHO OBITh XOTh OJTHO TaKOE OTHOIICHUE (€CIIM TaKUX OTHOIIEHUH HET, TO

HEJ0CTaTOYHO MH(POPMAITUH JIJIst IPUHATHS PEIICHNs ). Takke dK3eMIUIIP JT0/DKEH OBITh



tuna «Cmapt@on». COOTBETCTBEHHO, HEOOXOAUMBIM HaM  3ampoc  JOJDKEH
ONMCHIBAThCS Kak nepecedeHre 3 MHoxkecTB: «CMaptdon and (ron_ Bbimycka min 1)
and (roa_seimycka only xsd:integer[>= 18])».

BeimmonnuB  »ToT 3ampoc Ha BikIaake «DL  Query», MOXHO YBHUAETh, YTO
pe3y/bTaTOB HE HalaeHO. BbIBOJ OCHOBBIBACTCS HAa TEOPUHU JICCKPUNTHBHBIX JIOTHK.
OpnHako, JJ1s1 MOHMMAaHMS BBIBOJIA M JAJbHEWINHUX JEHCTBUH, PACCMOTPUM HPUYUHBI
MCTOTO pe3yJibTara B yIPOLIEHHOM BapHaHTE.

B oOHTONOTMM OTHOCHTENBHO TOJa BBHIMYCKAa €CTh KaK MUHUMYM YTBEPKICHUS
«:SM-G965FZPHSER rdfitype Cwmaptdon; :rox Beimycka 18». Jlns Toro, 4ToObI
AK3EMIUIIP OBUT BBIOpAH B pe3ysibTaTax 3ampoca, HEOOXOAMMO, YTOObI OH OTHOCHIICS K
KaXJOMY U3 TPEX MHOXECTB. YUUThIBasi NMPUBEIACHHBIE YTBEPKACHHS, MOXKHO CHENATh
BBIBO/I, UTO «:SM-G965FZPHSER» oTHocuTCcs K Kiaccy «CMapThOH» M «TOJi_ BBITyCKa
min 1». Ho, Henp3s caenaTh HHUKaKue BBIBOJBI OTHOCHUTEIBHO «TOJI BbIycka only
xsd:integer[>= 18]». VY Hac wuHdopmammsi O TOM, UYTO CYIIECTBYET Takoe
x(«:SMG965FZPHSER :roa_Bsimycka X»), KOTOpOE YJOBJIETBOPSET OIPAaHUYCHUSAM (X
>=18), HO U3 3TOTO HEMB3Sl CAENATh BBIBOJ, YTO IS JIFOOOTO X 3TO OTpaHUYEHUE BCErna
BbInosiHsieTcst. [Ipu 3ToM B pesynbratsl 3anpoca «not (CmapTtdon and (roj_BblTycka min
1) and (ron_Beimycka only xsd:integer[>= 18]))» paccMarpuBaeMblii SK3EMILUISIP TAKXKE
He Bouzer. T.e. st «roa_Beimycka only xsd:integer[>= 18]» npuMeHUTENBHO K IAaHHOTO
AK3EMIUISIPY HE ObLI CAENIaH BBIBOJ HU O JIOKHOCTH, HM O UICTUHHOCTHU BBICKa3bIBaHUA. B
3TOM (MPEAMOJI0KEHUE 00 OTKPHITOCTH MUPA) COCTOUT €III€ O/THA CYIIIECTBEHHAs pa3HHUIla
¢ 0a3zaMu JaHHBIX.

OnHUM U3 BApUAHTOB PEILICHUS CIOXKUBIIEHCS MPOOJIEMbI SIBJISIETCSI BHECEHHUE B
OHTOJIOTHIO HOBBIX cBeAeHui. Tak, ecnu Obl JJII paccMaTpUBaEMOro 3K3eMIUIIpa
BBHITIOJIHAJIOCh OTPAaHWYEHHE «:TOJ_ BbIMycka exactly 1» (mms paccmaTrpuBaeMoro
AK3EMIUISIpa CYIIECTBYET POBHO OJHO OTHOIIEHHE «IOJl BBITYCKa»), TO C Y4ETOM
CYLIECTBOBAHUSA MOAXOISIIEIO IMOJ KPUTEPUM OTHOILICHUS YK€ MOXKHO ObUIO Obl
c/eNaTh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIbKO TaKM€ OTHOIICHHS. OJTU CBEIICHUSI
MOTYT OBITh J00OaByeHbI B pazzene «Types» 3K3eMIuspa C UCMOJIb30BaHUEM BKIIAIKU

«Class expression editor» (puc. 21).
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Puc. 21 HUcnonn3oBanue Brianku «Class expression editor» ajis no0aBieHuUs

UHPOpMALIUU O IK3EMILIIpE

[locne oTmagku 3ampoca HEOOXOIUMO NO0ABUTH KiIacCc. JTO MOXKHO CHAeNaTh C
ucrnoyikzoBanneM KHomnku «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20e) wiu
co3/1aB kiacc u 3anoyuHuB nolie «Equivalent To» B ero onucanuu (puc. 22).

PaccMoTpuM, Kak TaHHBIN KIIACC OMMCHIBAETCS B TEKCTE OHTOJIOTHH.
:HoBrrit_cmaptdon rdfitype owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_BbITycKa ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:mininclusive 18 1) ] ][ rdf:type
owl:Restriction ; owl:onProperty :ron_Beimycka ; owl:minCardinality

"1"Mxsd:nonNegativelnteger ]); rdf:type owl:Class ]
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Puc. 22 Tlpumep 3anonnenus nons «Equivalent To» B onrcanun kiacca

Kak BumHO, ucnoss3yercsi oTHolneHue «owl:equivalentTo», koTopoe mo3BoJIAET
CIeNaTh BBIBOJI, YTO €CIIM IK3EMIUIIPBI OTHOCATCSA K «OOBEKTY» 3TOTO OTHOIICHWUS,
TO OTHOCSTCS U K «CYOBEKTY». A B KaueCTBE «OOBEKTa» BBICTYNAET IYCTOU Y3ell,
SIBJSTIOLITAIACS TIEpeceYeHUuEeM 3 APYrUX KJIacCOB, KakK M TUNIAHUPOBAIOCh M3HAYAIBLHO.

JlomoJITHUM HamuUCaHHBIA 3ampoc i paboThl C TOJIOM, 3aJaHHBIM B TOJHOM
dbopmare:

Cmaptdon and (ron_Bsimycka min 1) and (ron_Bbimycka only (xsd:integer[>= 18, <=

25] or xsd:integer[>= 2018]))

Taxoke cocraBuM 3anpoc st kinacca «Kamepodony:

Cmaptdon

and

(uactb some ( Kamepa and (kosimyecTBO OCHOBHBIX kKamep some xsd:integer|[ >= 2 ])

and (KOJIMYECTBO Meramnukcesiei OCHOBHOM kamepbl some xsd:integer[ >= 12 ]) and
(paspemenue some (Paspemenune and

((pa3pemenue ropusoHtaib some xsd:integer[ >= 3840
]) or (pa3pemienue BepTukaib some xsd:integer[ >=
3840 ])) and (pa3pemenue kanp/cek some xsd:integer|
>=60])

)



3amannsa

1 CocraButh 3ampochkl miisi ocraBmuxcs rpynm: «CmaptdoH 17 (QUIBMOBY,
«Urposoii cmapThon», «Cmaptdon mis noxoaoBy. Co3aars defined class s kaxmoi.
2 CdopmupoBaTe MUHUMYM 5 rpymnn (Ha OCHOBaHMM HMMEH MOJOOPOK Ha pecypce
uctoyHuke) st kareropuii «HoyTOykm» u «XoJOIMJIBHUKKY». [ KaxXaoW W3 Tpymi

chopMupOBaTh KPUTEPUHU BBIOOPA IK3EMILIAPOB U co3aaTh defined class.

IIpaTnueckoe 3anaTue NeS. Hanucanue 3anpocos Ha sisbike SPARQL

B npenpinymieii pabote ObLIO MPOM3BEACHO OTHECEHHE JK3EMIUBIPOB K TPYMIaM
M0 OompeneNieHHbIM KputepusiM. s aToro ucnonszoBauch defined classes u s3pik DL
Query. JlaHHbIE WHCTPYMEHTBHI CWJIBHO PaCHIAPSIIOT BO3MOYKHOCTH PACCYXICHHUU B
pamkax ontoJsioruit. Ognako, DL Query npuMeHseTcsi IMEHHO B paMKax pacCyKJIeHUM U
UMEET PSJ HEIOCTATKOB, €CIIM UCIOJIb30BaTh €r0 TOJBKO JJIs MOJy4eHUs TOCTYyMa K SIBHO
3aJIaHHBIM WJIM YK€ BBIBEJICHHBIM CYIIIHOCTSM OHTOJIOTHUH: MEJJICHHOE BBIOJHEHUE (T.K.
UCTIOJIL3YETCSl JIOTUYECKUH BBIBOJ); HEOOXOAUMOCTh YUUTHIBATh TIOBEACHUE TIPHU BHIBOJIC
(HampuMmep, 100aBIIEHUSI B OHTOJIOTHIO «exactly» B mpoiuioil paboThl); HEBO3MOKHOCTb
ONMCAHUA HEKOTOPBIX YCJIOBHM (Hampumep, BbIOOpP OTHOULIEHUM, a HE JK3EMIUIIPOB;
BBIOOp psifla XapakTepucTuK cmaptdona). [loaTomy nmis Takux 3amad HMCIOIB3YeTCs
npyroit si3pik — SPARQL [8]. JlaHHBIA S3bIK TO3BOJIIET BBIOUpPATh M J00ABIATH
CYIIHOCTH B OHTOJIOTHIO, hopmupoBath HOBBIM Tpad RDF. B manHom paborte OynyT
paccMOTpEHBI TOJBKO BO3MOKHOCTH BbIOOpa. S3bIk cuHTakcuuecku cxox ¢ SQL (u He
TOJIbKO CHHTaKCHUYECKU. B 4YacTHOCTH, OH TakKe OCHOBaH Ha MPEANOJOXEHUH O
3aKpBITOCTH MHpa, B oTiimuue ot DL Query), npuMeHsieMbIM I aHAJIOTHYHBIX 33]a4 B
0a3ax ganHbIX. [losTomy (1 moTomy uTo SQL 10JDKEH OBITH YK€ 3HAKOM 00ydaeMbIM) C
HUM OyAyT MPOBOJIUTHCS aHATIOTHH.

st pabotel ¢ SPARQL B cucreme Protégé HeoOX0IUMO aKTUBUPOBATh BKIAAKY
«Window -> Tabs -> SPARQL Query» (puc. 23). Heooxonumo nornnmats, uto SPARQL
U MEXaHU3M paccyxaeHuil B Protégé paboTaroT He3aBUCHUMO U HE BJIMSIOT Ha PE3YJIbTaThl
paboThI IpyT Apyra. ITO 03HAYAET, YTO HET BO3MOYKHOCTH BBIOPATh SK3EMIUIIPHI Kilacca

«HoBsiii cmapThoH», KOTOPHIC SIBISIOTCS BBIBEICHHBIMU. [Ipr 3TOM 3TO BO3MOKHO B



paMkax, Hanpumep, oubdanorekun Apache Jena nns s3bika Java.
[lepBonauanbHO BbIOEpEM NEpBbIe 2 cMapTPoHA U XAPAKTEPUCTUKU HUX KaMmep
(KOTMYECTBO Kamepa; METalmuKCeNH; afnepTypa) U paccMOTpUM Ha NPUMEPE 3TOTO

3aIpoCa OCHOBHBIC CUHTAKCUYICCKNC KOHCTPYKIHH.

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv1.owl]

File Edit View Reasoner Tools Refactor Window Help

<| - |®goods (http://myontologies.com/goods) - Search...
Active ontology | Entities | Individuals by class | DL Query | OntoGraf | SPARGL Guery |
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#= a

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate ?object}l

subject predicate object
0CODEHHOCTU_OCHOBHOI_Kamepb! rdfs:subPropertyOf cBobosHoe
0C0BEHHOCTM_OCHOBHOI_Kamepbl rdf-type owl:DatatypeProperty
ceobogHoe rdf-type owl-DatatypeProperty
e19da698_a754 4c83 bb50_7538f8495dff hashCode 1618122867 <http://www.w3.0rg/2001/XML
e19da698_a754_4c83_bb50_7538f8495dff sourceOntology 37228bc9_760d_494c_8f31_8588dc08ea96
Execute B

To use the reasoner click Reasoner > Start reasoner v Show Inferences g

Puc. 23 Brknanka «SPARQL Query» B cucteme Protégé (a — mosie BBoja 3ampoca; 0 —

pe3yabTaThl 3ampoca; B — KHOTKA BBITIOJHEHHUS 3arpoca)

#CHayana mnpuBOAUTCS OJIOK CTAaHAAPTHBIX MNPeUKCOB [JsI TOTO, 4YTOOBI HE
3aMMChIBATh TPOMO3IAKUE HICHTU(PUKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

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

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

#Taxke HeoOxoaumo m00aBUTh TIpedHKC I CO3JaHHOM OHTOJOTHH (ee
uneHtudukarop oepercs ¢ Bkiagku «Active Ontology»)

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

#Ilocne npeduxcos unet koucrpykims SELECT {nepemenHble}, KoTOpas

OTIMCBHIBAET 4YTO OyJIeT BHIOPAHO B KAUECTBE Pe3ysbTara 3ampoca



#Bce nepeMeHHbIE HAUMHAIOTCS C «?» U MEPEUUCIAIOTCS Yepe3 Mmpooe

SELECT ?cmaptdon ?xkamepa yuciio ?7kaMepa M ?Kamepa_ain

#Jlanee uner xoHctpykimss WHERE { {Ttpoiiku} }. Tpoiiku 3amuchiBaroTcs
aHAJIOTUYHO CHHTaKcucy Turtle, 4To MO3BOJIIET TaK)Ke MCIONB30BATh PA3ACIUTEIHN «.),
Gy E.

WHERE {

#BMecTO OTIENbHBIX CYIIHOCTEW MOTYT CTABUTCS MEPEMEHHbIC, HAYUHAKOIIHECS
¢ «?». Ha HMX MOTYT HaKJIaJbIBaThCS YCJIOBHSI, OHU MOTYT BIOMpATHCS B paMKaxX CIUCKa
nosieit B «SELECT».

?cMmapTdoH :yacTh ?Kamepa .

?xamepa rdfitype :Kamepa ;

:KOJINYECTBO OCHOBHBIX Kamep ?KaMmepa dYucio ;
:KOJINYECTBO METanuKceaeld OCHOBHOM Kamephbl 7kamepa MI ;
:ariepTypa_OCHOBHOM Kamepsl ?Kkamepa am }
#Jlanee uner koHcrpykuumss ORDER BY, mozBoisitomas 3amarb COPTHPOBKY
pEe3yJIbTaTOB
ORDER BY DESC(?xamepa_a)
#/lanee unetr konctpykuuss LIMIT, OFFSET no3BoJistoiias 3a1aTh KOJIMYECTBO
NPOIMYCKAaeMbIX 3aMUCEN U KOJIMYECTBO BHIOMPAEMBbIX
LIMIT 2 OFFSET 0
Kak BuaHO, cTpykTypa 3ampoca cxoxa ¢ a3bikoM SQL (B TOM uucie IOCTYImHBI
koHcTpykimn GROUP BY, HAVING), ognako coaepkumoe OJOKOB pa3anyaeTcs.
OcnoBHas yactb — WHERE, pa3z0epem mnonpoOHee ee BIIOKEHHBbIE KOHCTPYKIHH,
KOTOpPBIE OyIyT UCIOJIb30BAaThCSl B paMKax paOOThI:
1. Tpoiika «cyOBbekT mpeaukar o0bekT». Ha MecTe kaxa0ro u3 2J1€eMEHTOB TPOUKU MOYKET
cTosiTh KOHKpeTHbIN [RI wm nmurepan wim nepemenHasi. [lo3BossieT BBIOpaTh BCe TPOUKH
OHTOJIOTUH, MOAXOASLIME MO 33JaHHYIO (3aJaHHasi TPOMKa HMCIOJb3yeTCs Kak Macka).
[Ipu BBIOOpE: HA MECTe IEPEMEHHBIX B 33JIaHHOU TPOUKE MOMKET CTOATH JIF0OAs CYIITHOCTh
B BbIOMpaeMoii TpOWKe; JTUTEpalibl JOJDKHBI COBIAAATh MO 3HAYCHUIO, THUMY, A3bIKY; IRI
Ha COOTBETCTBYIOIIMX MECTaX JOJKHBI COBNAAATh.

2. Pazpgemurenu «.» MEXIy TpPOMKaMHU MOKHO HHTEPIPETUPOBATH KaK JIEKapTOBOTO



NPOU3BEJICHUE, HO C YUYETOM PABEHCTBA COOTBETCTBYIOIIMX IepeMeHHbIX. Hampumep,
«?cMapT@OH :KOJ_TMPOU3ZBOAUTENS 7KOI» MO3BOJISIET BHIOpATh BCE TPOMKH, B KOTOPBIX
NPUCYTCTBYET OTHOIICHHE «KOJ Mpou3BoAuTess». Eciau B oHTONOrMU 2 cMapTdoHa U
TOJIKO Y OJTHOTO M3 HUX €CTh 3TO OTHOIICHHE, TO OyAeT BbhiOpaHa 1 Tpoiika.
«?cMapT(doH :9acTh ?79acTh» MO3BOJIIET BHIOPATh BCE TPOUKH, B KOTOPBIX IPUCYTCTBYET
OTHOIIIEHUE «4acThy». Eciu B oHTONOTHM 2 cMapT(oHA U Yy KaKIOT0 U3 HUX 10 5 yacTeu,
TO Oynet BeiOpano 10 Tpoexk.

Eciu  ynmpoieHHO  paccMOTpeTh  MOPSAOK  BbIOOpa B paMkax  «?cMapTdoH
:KOJI_Tpou3BoauTeNs ?koja . ?cMapTdoH :yacTh ?4acTh», TO OyJeT cHadana BbiOpaHa 1
3amuch 1Mo TnepBod Tpoirike, 10 3ammcedt mo BrOpoi. [anee Oymer chopmupoano 10
3amMcell Kak BCE BapMaHThI COBMEICHUH JaHHBIX 3amuceid. [locie dero OymyT ymameHsl
5 3ammceil, rae B paMKax OJHOMMEHHBIX MEPEMEHHBIX «CMapTPOH» HE COBMATAIOT
3HAYEHUSI.

3. B pamMkax TpOeK Takke MOTYT HCIOJIb30BaThCS IYCThIE Y3JIbl, OIUCHIBAEMbBIC
aHAJIOTMYHO cUHTakcucy Turtle ¢ ucnompzoBanueM «|]».

4. OPTIONAL { {BnoxenHnas yactb where} }. Ilo3BoJisieT 3amaTh BJIOKEHHBINH 3ampoc,
KOTOpBIA OyAeT WHCIONb30BaH TOJBKO TMPU HAIWMYMKM pe3yibTatoB. Hampumep,
«?cMaptdon koA mpousBoguTeNs ?kona . ?cmapTdoH yacTh ?4acTh» BbiOeper 10
3amucel, ecau B OHTOJIOTHH OyaeT 2 cmapTdoHa u 5 yactel y kaxaoro. Ho, ecou Oynet
2 cmaptdona u 0 yacteil y Kaxa0To, TO HUKaKUX pPe3yJbTaToB BbIOpaHo He Oyner. [Ipu
3ToM «?cmapTdoH :koa_mnpousBoautens 7koq OPTIONAL { ?cmaptdon :yacth ?4acthb
}» BpIOEpET Takke 10 3amuceit B mepBOM citydae, HO 2 3alMCH BO BTOPOM (4acTh B paMKax
OPTIONAL yuutsIBaThcsl HE OYIIET).

5. FILTER({ycnoBue}). [lo3BossieT OCTaBUTh B paMKaxX BHIOPAHHBIX 3aIlMCEH TOJIBKO Te,
KOTOpbIE TOAXOAAT Tox ycinoBue. Hampumep, «?cmapTgoH :roj_BhITycKa ?T0J]
FILTER(?ron > 18)» mo3BoJisieT BbIOpaTh TOJBKO TE€ PE3yJbTaThl, TJ€ TOJ BBITyCKa
no3iHee 18 (CTOUT y4UTHIBATh, YTO €CJIU Yy cMapT(oHa 2 TaKMX OTHOIICHHUS Uy OJHOTO
3HaYeHue OoJibllie 18, a y Ipyroro MeHslie, To caMm cMapT(oH Bce paBHO Oy/eT BhIOpaH,
T.K. OJIHA U3 3anmuced ¢ HUM Oyxaet moaxoauth non ycnosus). T.k. FILTER ne sBisercs
TPOMKOM, TO TMOCJIE HEro HeT HEeOOXOJAMMOCTH HCIOJIb30BAaTh pa3JenuTeNu. Takux

KOHCTPYKIIMI B 3ampoce MOXKeT ObIThb MHOXecTBO. B pamkax yciosuii FILTER moryt



UCIIOJIB30BaThCs omnepaimmn: &&, ||, <, >, <=, >=, =, |=. Takke MOTyT HCIOJbh30BaATHCS
BCTpOEHHbIE (yHKIMHK, Hampumep, regeX, isLiteral (cmmcok Bcex GyHKUuMI 37€Ch
OPUBOAUTHCS HE OyAET U MOXKET ObITh HaliJIeH B JOKYMEHTAIIHH).

6. FILTER EXISTS { { Bmoxennas yactb where} }, FILTER NOT EXISTS { {
BJIO>KeHHas 4yacTh where} }. Cneunanbhbie Buabl FILTER, xoTopbie ocTaBistoT

3aMucH, I KOTOPBIX BJIOKEHHBIM 3alpoc BEPHYJ/HE BEPHYJ pE3yJIbTAThI.

3Has OCHOBHBIE KOHCTPYKIMM, COCTaBUM CJEIYIOIIMHA  3ampoc: BBIOOP
uHbopmanuu (UASHTUPUKATOP, KOJ MPOU3BOAUTENSI, KOHGUTypalus Tmpoieccopa,
€MKOCTh aKKyMYJSITOpa, KOJWYECTBO METaNUKCeNleil OCHOBHOW Kamepbl, JHaroHaJb
sKpaHa) o Bcex cmapTdonax He crapee 2018 roma ¢ «Super AMOLED» skpanOoM.

Heo06xonuMo y4uThiBaTh, YTO YaCTh MHPOPMAIIUU MOKET OTCYTCTBOBATh, HO MPHU
3TOM pe3yJabTaT BCE pPABHO JOJDKEH ObITh MPEACTaBICH, 3HAYUT HEOOXOAMMO
UCIOJIb30BaTh MHOXKeCTBO KOHCTpykumii OPTIONAL. VYcnoBus Ha roa M 3KpaH
SIBJSIFOTCSL 00S3aTEIbHBIMU U CYITHOCTH, HE MMEIONIMEe dTOW MH(pOpMaIu, He JOJKHBI
BBIOMpATHCSA. Y CIOBUE HA SKPAH HAKIIAABIBAECTCA Uepe3 MEXaHU3M TPOEK. Y CIIOBUE HA ToJ
JOJDKHO YYHUTBIBaTh, YTO MOIJIO OBITh Mepeu3aHue cMapT(oHa M HECKOJIbKO TaKUX
OTHOIIIEHUH. 3HAUUT HEOOXOAMMO WM paboTaTh C MUHUMAJIBHBIM TOJIOM WU
ucnosib3oBarh KOHCTpykmio FILTER NOT EXISTS.

SELECT ?cmaptdon ?xon 7koHdurypaiust ?auaroHaib ?€MKOCTh ?MII

WHERE {

#C MOMOIIBIO MTyCTOTO y3J1a ONpeieisieM YCIOBHUE, YTO BbIOMpaeMblil
uaeHTuPuKaTop nobkeH ObITh "CmapThoH" WK ero nojkiacc

?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaptdon ] .

#yclioBHe, YTO CBsI3b '"TOJ BBITyCKa" JOJDKHA CYIIECTBOBATh. Peamn3oBaHo
BJIO’KEHHBIM YCJIOBHEM, YTOOBI B CIIy4ae HECKOJBKUX T'0JIOB HE BHIOPAIOCh HECKOJBKO
3anuceu

FILTER EXISTS {?cmaptdon :roa_Beimycka ?rom}

#ycnoBue Ha "HOBU3HY'" roja BBIIIyCKa

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



#cuntaem, 4To aucIuield oAauH. JJig HECKOJIbKUX BbIOEpeTcs UHPopManus
TOJIBKO O MOJXOISIIHNX

?cmapTtdoH yacTh ?auctuiert . ?auctuier rdfitype :ducreit .

#ycloBUE HA TEXHOJIOTHUIO M3TOTOBJICHUS DKpaHa

?IMCIIIEN TEXHOJIOTHS] M3TOTOBJIEHUS] AKpaHa ?TEXHOJIOTHS
FILTER(regex(?Texnomnorus, "super amoled", "i"))

#1onoHUTENbHAsT BhIOUpaeMast nuHpopmanus (Mpyu HAJTUIHH )

OPTIONAL {?cmapTdoH :xoa_npou3BOIUTENS 7KOMI}

OPTIONAL {?cmaprdon :gacts ?mporr . ?mporr rdf:type :[Ipoueccop . ?mpon
:KOoH(uUrypamus_rmnpoieccopa ?KoHpUTrypaius |

OPTIONAL {?nucnneit :quaroHajib dKpaHa ?auaroHalib}

OPTIONAL {?cmaptdon :yactb ?akkym . 7akkyMm rdfitype :AxkkymynsTop .
?akkym <http://myontologies.com/goods#emMkocTh akkymynsaTopa MA*u> ?eMKOCTH }
OPTIONAL {?cmaptdon :vactp ?kamepa . 7kamepa rdf:type :Kamepa . 7kamepa

:KOJIMYECTBO METanuKcelied OCHOBHOM KaMmephl ?Mmm } }

3amanusa

CdopmupoBaTh 3anpoChI:
1 BBIOODP BceX cMapTPoHOB M MHPOpMALUU O HUX (AHAJOTUYHOW OMHMCHIBAEMOMN B
pabote) ¢ akkymynaTopom He MeHee 500 MA*y
2 BBHIOOD BCEX BAPUAHTOB OJIOKOB Kamep cMapTPoHOB ¢ ux nuHpopmanuei (anepTypa,
KOJIMYECTBO KaMep, MPOU3BOIUTEIb, METATUKCEH, Pa3pelieHue BUICOCHEMKN)
3 BBHIOOp BCEX BApHMAHTOB MOJYJEH SKpaHOB ¢ ux HHPoOpmammer (quaroHanis,
paspelieHue, TIOTHOCTh MUKCENIEH, TEXHOJIOTHS U3TOTOBJICHUS dKpaHa)
4 BbIOOp mepBbiX 10 HOYTOYKOB ¢ UX XapaKTepUCTUKAMH: KOHQUTyparus
npoleccopa, TakToBas 4YacToTa, JAMAroHajdb »3KpaHa, pa3pelieHue BSKpaHa, pasMep
OTIEpAaTUBHOM MaMsITH, pa3Mep HocuTelss WHPOpMalMU, TUN HOCHUTENs HH(opmarmu,

CIIMCOK pa3bCMOB

Hanucanue npaBui ¢ ucnosib3oBanueM sisbika SWRL



B pamkax nocneaHeit paboThl HEOOXOAUMO CPOPMUPOBATH B OHTOJIOTHU MPABUIIA,
KOTOpBIE TMO3BOJISIT, YYUTHIBasE OCOOEHHOCTH NpeAMETHOM o0xactu, QopMupoBaTh
BbIBEJICHHBIE OTHOIIEHUs. JJi1 mpuMepa paccMOTpUM MPaBUJIO, KOTOpOe OyJIeT OTMEYaTh
cBeZieHUsT 00 aKKyMyJsiTope cMapTdoHa KaK COMHHUTEIbHBIC, €CIHM 3asBJICHHOE BpeMS
paboThI B pEXKMME pa3roBOpa MPEBHIIIACT «EMKOCTh akKymyJsitopa / 250».

SWRL [9, 10] mo3BosisieT COCTaBJSITh MpAaBUJIA, SBISIIOIIMECS HWMILIMKAUEH
MEXAY TMPEaNnoChUIKOM u ciuencrBueMm. llocie 3amycka MexaHW3Ma pacCyXACHUM
OHTOJIOTUS OYyJIeT U3MEHITHCS B COOTBETCTBHM C DTHMHU IpaBuiamu. [Ipeanoceuikamu u
CJICJICTBUSMU SIBJISIIOTCSI BHIPAKECHUSI Ha OCHOBE MPEAUKATOB (B TOM YHCJIE€ CO3/IaHHBIX B
paMKax OHTOJIOTUI). PaccMOTpUM CHHTaKCHUC Ha pUMeEpax:

1 Cwmaptdon(?x). O3nagaer ?x rdfitype :Cmaptdon (?X aHAIOTHYEH TIEpEMEHHBIM
B s13bike SPARQL)

2 4actb(?x, ?p) — o3Hauaer ?x :yacthb ?p. Takum 00pa3oM MOMKHO 3aMuCaTh
MpearKaT Ha OCHOBAHUU JIFOOOTO co3manHoro data unmm object property.

3 Cmaprdon(?x) * yacte(?X, 7p). oneparus «and» 3anmUCHIBAETCS KakK «™“».

4 Cmaptdon(?x) * uacte(?x, 7p) -> sBisierca_uactbio(?p, 7x). Onepauus
MMIUIMKAIMKM 3alUChIBAETCS KakK «->«. JlaHHOEe MpaBWiIoO OMpeAesieT akCuoMy O
TOM, 4TO €CIH 7X SIBIIsIETCS CMapTHOHOM U COAEPIKUT YacTh ?p, TO TAKKE MOKHO
CKasatb, 4TO ?p sBysgeTcs yacThio ?X. [lonoOHOE mpaBuiio renepupyercs
aBTOMAaTUYECKU B COOTBETCTBUHU € MoJsieM «inverseOf», KoTopoe Mbl yKa3bIBalId B

MPONUIBIX padoTax.

M3 BcTpoennbix npenukaroB [9] Oynyt HeoOxoaumsl: swrlb:lessThanOrEqual(?x,
?7y) (?x menpmie wim paBHo ?y); swrlb:lessThan(?x, ?y) (?x cTtporo Mensiie ?y);
swrlb:greaterThanOrEqual(?x, ?y) (?x 6osbiie wim paHo ?y; swrlb:greaterThan(?x, ?y)
(?x ctporo 6ombie ?y); swrlb:divide(?x, ?y, ?z) (B 7x pe3ynbrar omnepauuu ?y/?z).

JIns oTiIagKu yCIIOBHBIX 4YAaCTEW IMPaBWJI MOXKET MCNOJB30BaThes sA3bIK SQWRL
[11]. B pamkax Hero OyAeT MCIOJIL30BAThCs TOJBKO mpeaukar sqwrl:select(?x, ?y, ?z, ).
OH 103BOJIIET 0TOOPA3UTH MOJIH30BATENIO BCE MEPEUUCIICHHBIC CYITHOCTH, JJISi KOTOPBIX
AKTUBUPOBAIUCH MPEANOCHUIKKA. TakuM 00pa3oM MOXKHO MpeoOpazoBaTh MPABWIO B

AHaJIOT 3ampoca U MPOBEPHUTH, UTO OHO MIPUMEHSAETCS IS 3aIUIJAaHUPOBAHHBIX CYIIHOCTEU.



Chopmupyem SQWRL mnpaBuimo 1o 3amaHHBIM B paboOTe€ KPUTEPHUSIM:
«AKkymymsiTop(?a) A €MKOCTb_akkyMynsiTop MA u4(?a, V) A
BpeMsi_paboTel B pexume pazroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrliselect(?a, ?t, ?tr)» MMeHHO Takue 3amUCH O
AKKyMyJIITOpax OyAyT OTMEUaThCs COMHHUTEIBHBIMUA. UTOOBI IPOBEPUTH KOPPEKTHOCTH
YCIOBHI JAaHHOTO TpaBWIa CIEIYyeT PacCMOTPETh IS KAaKUX aKKyMYISITOPOB 3TO
npaBwio OyAeT cpalarbiBaTh (BBIOpaTh HACHTHU(PUKATOP aKKyMYJSITOpa, 3asBIECHHOE
BpeMsl pabOThI ¥ BEIYUCIICHHOE BpeMsi paboThI).

s nocryna k SQWRL HeoOxoauMo akTHBHpOBaTh BKIaAKy «Window -> Tabs >
SQWRL Taby (puc. 24). /lanee Heo6xoauMo co3aaTh npaBuiio (puc. 240) u BBECTU €ro
Teso (puc. 25B). Jlanee HEOOXOAMMO BBIJICIUTH MPABUJIO M HAXKATh KHOMKY 3ammycka (puc.

24a, puc. 24B). Ilocne »storo pe3ynbTar pabOTBI MOXHO YBHIETb Ha BKIJAJKE,

COOTBETCTBYIOIIEH MMEHU npaBuia (puc. 257).

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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) ~ Search...
DL Query x | OntoGraf x| SWRLTab x| SQWRLTab = | SPARGL Query
Active ontology x| Entities % | Individuals by class
Name Query Comment
S1 AKKYMVYNIATOD(?a) * eMKOCTb akkvmyvnATop MA u(?a. ?v) * BpemAa paboTbl ...
AKKV A d EMK b KKV a - d = MH d =

6
New Edit = Clone Delete

SQWRL Queries |OWL 2RL | S3 |

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

Executing queries in this tab does not modify the ontology.
Using Drools for query execution.

See the S3 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was returned.

To use the click > Start ¥ Show

Puc. 24 Bxinanka SQWRL B cucteme Protégé (a — crucok co3aHHbIX MPaBWI; 0 —
KHOTIKM CO3/IaHUsI HOBOTO MPaBUia M PEJAKTUPOBAHUS BBIIEIEHHOTO; B — KHOTIKA
3aIlycKa BBIOPAHHOTO MpaBUIIa)

YOeauBIIUCh B KOPPEKTHOCTH YCIOBHON YacTH MPaBWIIA, MOKHO TIEPEHECTH €ro B
crimcok SWRL npasun (Window -> Tabs -> SWRL Tab) u u3aMeHUTH €ro 3aKiIoueHue.

Ha nannoii Bkimagke yxke oroOpaxatorcs Bce SQWRL npaBuia, ogHaKO OHU OTMEUCHBI



KaK HEaKTHWBHbIC. MOXHO WM W3MEHWUTh NPABWIO W OTMETUTh €r0 AKTUBHBIM WU
CO371aTh HOBOE. YCJIOBHAsl 4acTh IMpaBUJIa OCTAeTCs MPEXHEH, a 3aKkiIroYeHueM OyaeT

aBisiThesl «CoMHUTENBHO(?72)» (Takke HEOOXOAMMO CO3AaTh COOTBETCTBYIOIIMM KJlacc).

File

Name _
|S3 - rch...
Comment
DL ay|
‘Active| Status
[ok
S1 KKyMynATop(?a) * eMKOCTb_akkymynaTop_MA_4(?a, ?v) * Bpemsa_paboTbl_B_pexume_pasrosopa(?a, ?t) *
swrib:divide(tr, v, 250) " swrib:greater | han("?t, ?tr) -> sqwrl:select(?a, ?tr, ?v)

B

| &

Cancel Ok Delele

SQWRL Queries |OWL 2 RL |S3 |

a tr v
:SM-G965FZPHSER-BAT 14 3500
r
A
Save as CSV... Rerun Close
To use the click > Start v Show (O]

Puc. 25 Briagka SQWRL B cucreme Protégé (a — okHO penakTupoBaHus MpaBuia; 0 —
UM TIPaBUJIa; B — TEJO MPABUIA; T — PE3yJbTaThl BHITIOJHEHUS MPaBUiIa; 1 — KHOIKA
nepe3amnycka mpaBuia)

Tenepp HE0OXOAUMO 3aIyCTUTh MPABUIIO, MPEABAPUTEIBLHO 3arpy3uB MOHATUS U3

oHTOJIoTUHU (pHC. 260, puc. 26B).

a Name Rule Comment
v $1 AKkyMynaTop(?a) » eMKoCTb akkymynatop MA y(?a. ?2v) * Bpemsa pabo...
S3 AkkymynaTop(?a) * eMKocTe akkymynAtop MA u4(?a. ?v) * Bpema pabo...
New

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

Look at the 'Inferred Axioms' tab togee the inferred axioms. " r

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



Puc. 26 Bknanka SWRL B cucreme Protégé (a — akTUBHOCTH MpaBuiia; O — KHOTIKA
3arpy3Ku MOHSTHUI/aKCMOM M3 OHTOJIOTMH M CIIUMCKA MPaBWJI; B — 3ayCK BBIBOJIA Ha
OCHOBE MPABWII; T — BHECEHHE BBIBEJICHHBIX MOHATHA B OHTOJIOTHIO; J{ — CIIMCOK

BBIBEJICHHBIX MOHSTHI; € — HACTPOMKHU BBIBOJIA)

[locne 3TOro MOHO O3HAKOMUTHCS C BBIBEJACHHBIMM akcuomamu (puc. 26.1). B
cllydae HACTpPOeK Mo ymoydaHuto ux Oyner Oombiie 100. DTo cBsi3aHO C TeM, 4YTO
BBINOJIHACTCS MHOKECTBO CTaHIAPTHBIX NpaBui (Hampumep, (HOPMHUPOBAHHE HOBBIX
OTHOUIEHUI B COOTBETCTBUM C omucanueM «inverseOf»). JIns Hamero mpumepa 3TO
HeoOs3arenbHO. [loaTomy mokHo Ha Bkmagke «OWL 2 RL -> OWL2RL Control»
BBIKJIFOUMTh BCE TAOJMIIBI CTaHAAPTHBIX NpaBuil. Ilocie 3TOro B BHIBEIEHHBIX aKCHOMaxX

OCTaHyYTCA TOJIBKO aKCHOMBI, IIOJJYYCHHEBIC C UCIIOJIb30BAHHMCM CO3OaHHOI'O IIpaBHIIA.

3ananus
1 ChopMupoBaTh MUHUMYM 5 MpaBWI, BBIABISIONINE COMHUTEIBHBIC OIMHUCAHUS
Pa3IMYHBIX XapaKTEPHUCTHK.
2 CdopmupoBaTh MpaBuiIo, KOTOPOE B 3aBUCUMOCTH OT €MKOCTH aKKyMyJsToOpa,

TAKTOBOM 4YacTOTHI TMpOIECCOpa, pa3pelieHus 3KpaHa W €ro JuaroHanu OyaeT
dbopMupoBaTH MpPUMEpPHOE BpEeMs aBTOHOMHOUM paOOThl HOYTOyKa B peXUMax: Hrpa,

paboTa, 0OKUIaHue.

IIpakTnyeckoe 3ansitue Ne6. Pazpadorka yueOHOM IKCIIEPTHOM CHCTEMBI.

Bonpocsl (koMIleTeHIMUA, HABBIKH) /IJIS 0CBOEHUSA:
/. VIByuuTh npuUMEpbl MOCTPOCHHUS IKCIEPTHBIX CHUCTEM.
8. Hayuutbcsi co3nmaBath U pefakTupoBarh 0a3y 3Hanuii OC.

9. HayunTbcsl peann3oBBIBaTh U TECTHPOBATh 0a3y 3HAHHI.

Teoperuyeckasi 4acTh
OkcneptHas cuctéma (DC, aHrL expert system) — koMIblOTEpHas CHUCTEMa,

CHocOoOHasi YaCTMYHO 3aMEHHTH CHEHUAIMCTAa-dKCIepTa B pa3pelieHud MpoOJIeMHO N



curyauuu.  CoBpemennble OC  Hauamum  pa3pabaThiBaTbCcsl — HMCCIENOBATENSIMU
HUCKYCCTBEHHOTO wuHTe/UiekTa B 1970-x romax, a B 1980-X modyyunu KoMMeEpUYECKOe
nojakperuieHue. [lpenniecTBeHHUKaMH 3KCHEPTHBIX CUCTEM ObUIM MpejioKeHbl B 1832
rony C. H. KopcakoBbM, CO37aBIIUM MEXaHUYECKHE YCTPOWMCTBA, TaK Ha3bIBA€MBIC
«MHTEJUICKTYyaJIbHBIC MAIIUHBD, ITO3BOJISIBIIME HAXOJUTh PEHICHUS IO 3aJIaHHBIM
yCIIOBUSIM, HAIIPUMEP, OINPEAEIIATh HanOoJee NOAX0ASUIUE JIEKAPCTBA 110 HAOIIOJAEM bIM
y MalyeHTa CUMOTOMaM 3a00JIeBaHusl.

B undopmaruke sKcrepTHBIE CHUCTEMBI PACCMaTPUBAIOTCS COBMECTHO C 0azamu
3Hanuil (6a3a 3Hanmii (b3; anrn. knowledge base) B undopmarke u ucciaeqoBaHUSIX
HCKYCCTBEHHOTO HWHTEIUIEKTa — 3TO 0co00ro pojaa 6a3a AaHHBIX, pa3paboTaHHas IS
oTepupoBaHMs 3HAHUSAMH. baza 3HaHUI COAEPKUT CTPYKTYPUPOBAHHYIO MH(OpPMAIIHUIO,
MOKPBIBAIOIIYI0 HEKOTOPYIO 00JacTh 3HAHWUU, IS MCIOJIb30BaHHSI KHOEPHETUYECKUM
YCTPOUCTBOM (WJIM YETOBEKOM) C KOHKpeTHOU 1enbio. CoBpeMeHHble 0a3bl 3HAHUU
paboTaroT COBMECTHO C CUCTEeMaMH MOUCKa UH()OPMAIUU, UMEIOT KIacCU(UKAIIMOHH VIO
cTpykTypy (kmaccudukarus (xinaccudpunmpoBanue) (ot yat. classis — paspsig u Jart.
facere — nematb) — o0COOBIA Cilydail MPUMEHEHHS JIOTHYSCKOW OTCpaIiu JICICHUS
oO0beMa TMOHATHUS, MPEACTABISIIONMHA CcOOO0W HEKOTOPYIO COBOKYIHOCTh JEJICHUU
(meneHre HEKOTOPOTO KJacca Ha BUJABL, JCJIEHHE OSTUX BHIOB M T.A.) U (dopmar
NpeACTaBlIeHUsT 3HaHMK (TIpPEACTaBIEHHWE 3HAHUW — BOMNPOC, BO3HUKAIOUIUNA B
uHpopMaTUKe — C MOJA0OPOM MPEJCTABICHUS] KOHKPETHBIX M OOOOIIEHHBIX 3HAHUU,
CBEJICHUM U (PaKTOB JIJIsl HAKOTUIEHUsS M 00paboTku nHbopMarmu B OBM. 'maBHas 3amaua
B uckyccTBeHHOM uHTemiekre (M) — HayuuTbcs XpaHUTh 3HAHUS TaKUM 00pazoM,
YTOOBI IPOTPAMMBbI MOTJIM OCMBICIIEGHHO 00palaThiBaTh MX U JOCTUTHYTH T€M MOJ00Us
YeJIOBEUECKOTO MHTEJUICKTA).

[lomHomeHHBIE ©0a3bl 3HAHUM cojaepkaT B ce0e HE TOJbKO (PAKTHUIECKYIO
uHpOpPMaLMIO, HO U MPaBUjia BBIBOJA, JOMYCKAIOIINE aBTOMATHYECKHE YMO3aKIIOUEHU S
0 BHOBb BBOJUMBIX (pakTax u, Kak CIEJACTBUE, OCMBICIICHHYI0 00pabOoTKy MH(OpMaInu.
O6nactp Hayk 00 MCKYCCTBEHHOM WHTEIUICKTE, H3yyaromias 0Oa3bl 3HAHUW U METOJIbl
paboThl CO 3HAHMAMH, HA3bIBACTCS HHXKEHEPHEW 3HAHWMN) KaK MOJIENU TOBEICHUS
AKCIIEPTOB B OTIPEICIICHHOM 001aCcTH 3HAHUM C UCTIOJIB30BAHUEM MPOIEAYP JOTHIECKOTO

BBIBOJIA M TIPUHSATHUS PEIICHUH, a 6a3bl 3HAHUNA — KaK COBOKYITHOCTHh (DaKTOB W MPABHII



JOTUYECKOTO BBIBOJIa B BBIOpAaHHOW TpeIMETHOW oOjacTu JeaTenbHOCcTH. B
WHCTPYMEHTAIBHYIO CHCTEMY BXOJISIT TOMHUMO OTIMCAHHOM BBIIIE SKCIEPTHON 000JI0UKH
porpaMMa-peIakTop 0a3 3HaHUH U MporpaMma JOTHYECKOTO BBIBOIA.

Imanst pazpadomKu IKCHEPMHBIX CUCHIEM:

1. Hoenmugpuxayus.

OnpeneneHue y4acTHUKOB W MX POJIEH B MPOIECCE CO3HAHUA M IKCIUTyaTaluu
SKCIIEPTHON CUCTEMBI.

B mpouecce co3gaHusi 3KCHNEPTHOM CUCTEMBI MOTYT Y4acTBOBATh CIEAYIOILIHUE
CHEUUAINCTBl: MHXXEHEPbl IO 3HAHUSIM, JKCIEPTHI, MPOTPAMMUCTBI, PYKOBOJIUTEIH
MPOEKTa, 3aKa3yuku (KOHEYHBbIE ToJb3oBarenu). Ilpu peanuzanuu CpaBHUTEIBHO
MPOCTBIX AKCIEPTHBIX CHUCTEM MPOTPAMMUCTOB MOXET M HE ObITh. PoJib MHXKEHEpa 1o
3HAHUSAM - BBIY)KHBaHHE MPO(ECCHOHAIBHBIX 3HAHUM M3 IKCIEPTOB U MPOSKTHPOBAHHE
0a3pl 3HAHUN AKCIEPTHON CUCTEMBI M €€ apXUTEKTYphl. IIporpamMMucT HEOOXOaUM TP
pa3paboTKe CIEMUATM3UPOBAHHOTO JIJISl JAHHOM SKCIEPTHOW CUCTEMBbI MPOTPAMMHOTO
obecrieueHusi, KOTia MoAX0SAIIEer0o CTAaHAAPTHOTO (HampuMep, 000I0UYKH JJIs CO3/IaHusI
OKCIIEPTHOM CHCTEMBI) HE CYIIECTBYET WJIM €ro BO3MOXXHOCTEH HE JOCTaTOYHO |
TpeOyIOTCS JOTOTHUTEILHBIE MOIYJIH.

B nporiecce skcmityataiiud MOTYT NMPUHUMATh Y4aCTHE KOHEYHBIC MOJIb30BATEIIH,
SKCIEPTHI, AIMUHUCTPATOP.

Ha stom stane pa3paboT4uk 1OJKEH OTBETUTH Ha CJIEIYIONIUE BOMPOCHI:

- Kakoii kitacc 3aa4d 10JpKHA peliaTh SKCIEepTHAs cUcTeMa?

- Kak 5111 3a1a4u MOTYT OBITH OXapaKTepU30BaAHBI WU OTPECICHBI?

- Kakme M0>XHO BBIZICTIUTE ITOA3aa4H’?

- Kakue ucxo/iHple JaHHBIE TOJHKHBI UCIOJIB30BATHCS JIJISl PELICHUS ?

- Kakue mMOHATUS U B3aUMOCBA3U MEXAY HUMHU HCIOJB3YIOTCA MPHU PEIICHUHU
3a7a4v YKCepTaMu?

- Kakoil Bua uMeeT pelieHue, 1 Kakiue KOHUECINU HUCTOJIb3YIOTCS B HEM?

- Kakue acnekTbl ombITa 3KCIEepTa CYIIECTBEHHBI JJI PEUICHUs 3a1a4uun?

- KakoBa mpupoia u 00beM 3HaHUN, HEOOXOAUMBIX JJISI pEIISHUs 3a1aun?

- Kakue npensiTcTBusi BCTpEUarOTCsl IPU PELICHUH 3a]1a4?

- Kak 5T momexu MOTyT BIUSITh Ha pEIlICHUE 3a1a4?



2. Konyenmyanuzayus.

Ha sTom sTane pa3paboTyuk JOKEH OTBETUTh Ha CIEAYIOIINE BOMIPOCHL:

- Kakue Tumnbl JaHHBIX HYKHO MCIIOJIb30BaTh?

- Uto u3 JaHHBIX 3aJ1aHO, a YTO JOJDKHO OBITH BBIBEJICHO?

- ImeroT 11 mo3a1aun HauMEeHOBaHU ?

- ImeroT m ctpatern HauMeHOBAHUS ?

- ImeroTcst i sSiCHbIE YaCTUYHBIE THMOTE3bI, KOTOPHIE ITUPOKO UCTIOTIB3YIOTCS?

3. ®opmanuzanusi.

4. Peasm3anysi IpOTOTUITHOM BEPCHHU.

5. TectupoBanue.

6. [lepenpoexkTpoBaHKE MPOTOTUITHOW BEPCHUMU.

Ha3nauenue, 603mo0xcHOCmMU U HNPUHUUR PAOOmMbL 0ANECOBCKOU cmpameuu
OUEHKU 6bl60008

BailecoBckasi cTparerusi O€HKH BBIBOJIOB - OJIHA U3 CTPATEruid, NPUMEHAEMBIX JJIs
OLIEHKH JOCTOBEPHOCTH BBIBOJOB (HAPUMEP, 3AKIIOUEHUN MPOJYKIIMOHHBIX MPABUII) B
IKCIIEpPTHBIX cuctemax. OcHOBHas uzesi 0ailleCOBCKOM CTpaTeruu 3aKiIiovaeTcs B OLICHKE
BEPOSTHOCTH HEKOTOPOTO BBIBOJA € YydeToM (hakTOB, TMOJTBEPKIAIOMUX WU
OIPOBEPTarOIINX ITOT BBIBOJI.

BeposTHOCTh OCylIeCTBIEHM HEKOM TMNOTE3bl H mpy HanMumu OIpenesIeHHbIX
MOATBEPKIAIOIINX CBUJETEILCTB E BBIUHCISETCS HA OCHOBE alpHOPHON BEPOSTHOCTH
ATOM TUIOTE3bI O€3 MOJATBEPKAAIONINX CBUJIECTEIHLCTB U BEPOSATHOCTEH OCYIIECTBICHUS
CBUJIETEIILCTB TIPHU YCIOBUSAX, YTO TUIIOTE3a BEpPHA WM HEBEPHA.

3nauenuss P(E/H) u P(E/meH), moncraBnennnie B Teopemy baifeca, mo3BoJsiioT
BBIYUCIIUTD anoCTEPUOPHYIO BEPOSITHOCTH UCcxXoja, T.C. BEPOSITHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM IOJIb30BATENSl HA JAaHHBIA BOTIPOC:

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

WIH

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

Ilpumep npumenenus 6atieco8ckol cmpamezuu OYeHKU 8bl80008

B okcnepTHBIX cucTemMax MJii COCTaBJIEHUSI MPOTHO30B TOTOJIbI BEPOSITHOCTH

JOKS Ha CIEeYIOLUI 1eHb OIPeIeNseTCsl ¢ YIEeTOM TpeX (PakTOpOB: BETEP, BIAKHOCTD,



o0sayHOCTh (B neHb HaOmoneHus). 3a 173 aus (U3 HUX 53 MOXKIJIMBBIX) HAKOIUICHBI

CTaTUCTUYCCKHUC HTAaHHBIC, IIPUBCACHHBIC B Ta6J'II/II_[e.

KonwuuectBo
Konunyectso cnyyaes
. c/y4yaes rnorogsi
MNMoropa B AeHb NOXA/TUBOM
6e3 ocagkos
HabnwaeHUA noroapil .
. Ha cneayoLLuniA
Ha cieayroLWuniA AeHb
neHb
CnaObrit 19 52
Berep Y MEpeHHBIIT 27 44
CupHBIH 7 24
Bricokas 35 18
Braxxnocts | Cpennsis 12 42
Huskas 6 60
Slcao 5 83
O6naunocts | OO0mauHo 8 27
[TacmypHO 40 10

[IpuBeneHHble B TaOMIle JaHHBIE O3HAYAIOT, HANPUMEDP, CIEAYIOIIEe: 3a MEPUO]T
HaOmoaenuit (173 nus) cnadbiii BeTep Habmonancs 71 nensb (71=19+52). B 19 ciyuasax
Ha CJeYIONIUi JeHb Moro/a Oblia TOXKIINBOM, B 52 ciydasx - 6€3 0CaJKoB.

B HekoTopbIil AeHb HAOIIOAACTCs CIEAYIONIasl MOT0/ia: CUIIbHBIA BETep, BhICOKAs
BIIQXHOCTh, 0OJayHO. TpeOyeTcss HAWTH BEpPOSTHOCTh JOXKIJUBOM TIOTOJBI Ha
CIEAYIOUIUNA JCHb.

B naHHOM ciyyae B KauecTBE T'MIIOTE3 PACCMATPUBAIOTCS COCTOSHMSI MOTOJbI Ha
cinenyromnii nenb: H1 - moxnas, H2 - moroma 6e3 ocamkoB. CBHIETEILCTBOM 3/1€CH
ABJISETCSl cOYeTaHue TpexX (PaKTOpPOB, XapaKTEPU3YIOLIUX MOTOAY B J€Hb HAOIONCHUA:
BETEP, BJIAXHOCTh U 00JJAYHOCTHh (MOKHO CKa3aTh, YTO B JJAHHOM CJIy4ae HCIOJIL3YIOTCS
TPH CBUACTENHCTBA); 0003HauuM 31U pakTopsl kak E1,E2, E3. O603Haunm HabmogaemMmoe
coderanue (HakTOpoOB (CHIBLHBIA BETEP, BBICOKAS BIAXHOCTh, 001a4HO0) Kak coObiThe E.

OmnpenenuMm BepOSATHOCTH, HEOOXOIUMBIC HJid pacueToB mo ¢opmyne baiieca.
ATnpUOpHBIE BEPOSITHOCTH TUNIOTE3 (TO €CTh BEPOATHOCTHU JOXK/ISI U MOTOJIbI 0€3 0CA/IKOB,
0e3 yuera HaOIIOJAEMOTO COCTOSTHUS TIOTOIbI):

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

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



HaGmogaemoe cBUAETENHCTBO (COCTOSIHME TMOTOJAbI B JIeHb HAOJIOJEHUS )
NpecTaBisieT coO0M coueTanue Tpex COOBITUH, HAOMIOJaEMbIX BMECTE: CUIILHOTO BETPAa,
BBICOKOUM BJIaKHOCTH W oOsayHOCTH. CuMTas 3TH COOBITHUS HE3aBUCUMBIMHU (TO €CTh
cuMTasi, Hal[pUMep, YTO BIAKHOCTh HE 3aBUCUT OT OOJAYHOCTH, H T.II.), MOXKHO HAaWTH
YCIIOBHBIC BEPOSITHOCTH CBUICTEILCTBA 110 (JOPMYJIE YMHOKXCHHS BEPOSTHOCTEH:

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

HaiineM BemuuuHbl, HEOOXOAMMBIE I TPUMEHEHHS (OPMYINIbl YMHOXKEHHS
BEPOSTHOCTEN:

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

3nech, Hampumep, P(E1/H1)- BeposTHOCTP TOrO, YTO B TEKYIIUH JEHb
Ha0JII0/1aeTCsl CUIILHBIA BETEP, P YCIOBUHU, UTO CICAYIOMIHUA JEeHb OYyAET MOMKIJIUBBIM.
OTa BeNMUYMHA [OKa3bIBAE€T, HACKOJIBKO YACTO HAOJNIONAETCS CUJIBHBIA BETEp B [IHH,
NPEANIECTBYIONINE JTOKIJIUBOU TOTOJIE.

[loncraBnsis HaljeHHbIE BEJIMYUHBI B (GOPMYIy YMHOXEHHUSI BEPOSTHOCTEH,
HOJTyYHM:

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

3nech, Hanpumep, BenmunHa P(E/HI) - BeposTHOCTH HaOJI0a€MOTO COCTOSTHUS
NOToJbl (CHJIBHOTO BETpPa, BHICOKOM BIIAXKHOCTH M OOJIAYHOCTH) MPHU YCIOBHH, YTO
CIEYIOIINI JA€Hb OYJET TOKIUBBIM.

[lpy nOCTpOEHUM HKCIEPTHBIX CHUCTEM YACTO HCHOJIB3YIOT BEPOSTHOCTHBIM
noaxod. Cocrapnsis 0a3zy 3HAHUWM, NPUMEHAIOT SKCHEPTHYIO MAaTpHILy, HMEIOLIYI0

CIEAYIOIINNA BU:

HabnwopaeHua | 3HaueHue «aa» | 3HaveHue «HeT»

| a b
2 C d

10 S t




Howmepa 1, 2, ..., 10 coOTBETCTBYIOT BOINpOCaM 3a/laHHOM NpeIMETHOU 00JIacTH,
OYyKBHI @, b, ..., t B MaccuBe 03Ha4alOT BO3MO>KHbIE BApUAHTHI OTBETOB. MaTpunia 10mKkHa
COAEpKaTh BCE 3HAHUS DKCIEPTA MO TAHHOMY IPEAMETY.

OO6nacTp 3ampocoB - Ta 00JIaCTh, B KOTOPOH DKCIEPTHASI CHUCTEMa JO0JDKHA OBITh
AKCIEPTOM.

Bo3MoxHbBIE BapHaHThl OTBETOB B AKCIIEPTHOM MATPUIE HOCAT BEPOSTHOCTHBIN
xapaktep. OnHm 3amarorcsa yuciaamu ot 0 mo 1. Ecmu coObiTue HaBepHsKa JOJDKHO
POU30UTH, TO BEPOATHOCTb €ro mMosiBjieHus paBHa 1. Ecnu coObiTHe HE mMeeT miaHca
NPOU30UTH KOT/Ia-Tmb0, TO BEPOATHOCTH ero mosiBieHuss paBHa 0. Ecmu ke coObiTne
PaBHOBEPOATHO, TO €CTh MOXET KaK MPOU30WTH, TaK M HET, TO BEPOSTHOCTH €0
nosBieHua paBHa 0,5. Bce ocTanbHble BO3MOXKHBIE Cllydaud JIEKaT B YKa3aHHOM
JAara3oHe.

[Ipumep:

3aBTpa OyneT 0XKIb 3aBTpa JOXK/S HE OyaeT

Ceipo 0,6 0,4

Cyxo 0,45 0,55



321)IaHI/lﬂ AJIS BBIIMMOJIHEHUA U METOAUYECCKHUE PEKOMECHAAUHA

3amanue 1

Coznarp npoctyro 6a3y 3Hanui «Thl reiimep?», pemiaronieit 3agauy kinaccupukammu (c
YETKOM JIOTUKOM).

B atoit B3 Gyner 2 paBHOBEPOSTHBIX UCXOJIa: «TeUMEP» U «HE TeUMEp».

AnpuopHsie BeposTHOCTH 000ux ucxonoB paBubl 0.5 (P(H) = 0.5), 1.e. runore3sl, 4TO
HayraJl BEIOpAHHBIN YEJIOBEK SIBIISIETCS WIH HE SIBJISIETCS] TeMMEPOM, PaBHOBEPOSITHBI (TIPU
TOM CyMMa amnpHOPHBIX BEpOSITHOCTEH paBHa 1, T.e. B 0aze 3HaHMII NMPUBEIECHBI BCE
BO3MOKHBIE UCXO/IBI).

Kaxnoe yrBepxkaeHrne 4eTKO OTHOCUT MCHBITYEMOIO K OJHOM M3 OTHUX KATErOpuH, T.e.
€CJIM 1S TIEPBOTO BOMpOca sl Hcxoa «reimMepy» Oyaet 3amuch 1,1,0, To A ucxona «He
reiimepy 3amuck O0yzaet 1,0,1. Takum o6pazom, Py u Pn nist kaxxnoro Bornpoca paBHbI MO0
1, mu6o 0, mpu 3TOM BO BTOPOM MPABUIIE ITH 3HAYEHUSI UHBEPTUPYIOTCS (OTHOCUTEIILHO
NEPBOTO MPaBWia). ITO MPUBOJAUT K TOMY, YTO MAaKCUMaJIbHO YBepeHHbIH 0TBeT («TouHO
na» ik «To4yHO HeT») Ha J1I000M BOMPOC OJIHO3HAYHO KIACCU(PUIMPYET MOJIb30BATEIS
Kak reiiMepa win He reiimepa (cm. tadmuiy 1).

(Ilpumeuanue: He cienyeT yka3biBaTh Py u Pn paBHbIMU ApYyT ApPYyTy, T.K. 3TO O3HAYAET,
YTO JJaHHOE CBUJETENILCTBO HE BJIMAET HA BEPOSITHOCTH MCXOJIA, T.€. OECCMBICICHHO €ro
YIIOMHUHATb).

[IpencraBum mpaBmia, ucrnoyibzyeMble DC «ThI refiMep?», B BUI€ TaOIHIIBL.

Tabauna 1
Ne Yr1Bep:kaenue / Bonpoc 3axiouenue /
n/n Ucxon
reumep HE
reiMep
1. Thl urpaenib B KOMIBIOTEPHBIE UIPHI 110 6 U O6oJiee yacoB B | 1 0
CYTKH
2. Tr1 Opocaenib Bce J1e7a paju HOBOUM UIpbl 1 0
3. Ot 3D-action urp y Te0st KPY>KUTCS TOJIOBA 0 1
4. TwI HE 32 YTO HE MOTANTUIITL CBOM KOMITBIOTEp K apyry st | O 1
OpraHu3allid COPEBHOBAHUM MO CETH
5. Thl B OCHOBHOM TpaTHIlb ACHBIU WM Ha HOBBIA UTpoBOM | 1 0
JIMCK WJIM Ha anrpeill KoMIploTepa
6. Tr1 HE mosB3yenbest "Mbnb0" B 3D-action urpax 0 1

B ¢popmare 6a3bl 3HaHUI gaHHBIE TAOJIUIBI OYAYT 3aMycaHbl B BHJIE BOPOCOB U
UCXOJIOB, IPUBEACHHBIX HIUXKE.




Bomnpocsr:

Tol urpaenis B KOMIBIOTEPHBIE UTPHI IO 6 ¥ 00Jiee 9acoB B CYTKHU?
Tw1 Opocaernb Bce 1ena paau HOBOUM UrPhI?

Ot 3D-action urp y Te0s1 Kpy>KUTCS T0JI0Ba?

Thl HM 3a 4TO HE MOTAIIUIIb CBOM KOMMBIOTEP K APYTY JJIsl OpraHu3alud COPEBHOBAHUI
o ceTu?

Thl B OCHOBHOM TPATHIIb ACHBI'M WX Ha HOBBIN UTPOBOM JUCK WM Ha arrpeia
KOMITIbIOTEpA?

Trl He monb3yenbess "Mblmb0" 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 reitmep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecimu peamuzoBbeiBath gaHHyto b3 B mporpamme «Manass DkcnieptHas Cucremay,

TO OHA OYyJIET BBINVIAIECTh CICAYIONIUM 00pa3oMm:

Qaiin Tpasxa Cnpasxa

@ X @ Q Q@ | @ éﬁ) (1 cTpoka, 1 crontey )
MNaponk Ha peaakTUpoBaHWe I [Maponk Ha yTeHue l
"“Tu remmep”

ABTOp: HBaHoB HBaH

Bonpocu:

Tol Wrpaewb B KOMNbRTEPHHE WrPH NO 6 M 604€e 4YacoB B CYTKM?

Tw 6pocaeuwb BCe feAa panaM HOBOW Wrpu?

071 3D-action wrp y Tee6a Kpyxurcs roaosa?

TH HM 32 YTO He NOTAWMWb CBOW KOMNLNTEP K APYry [AS OPraHM3aUMKH COPEBHOBAHM
To B OCHOBHOM TPaTHub NEHbIW MAM HA HOBBA MIPOBOW OMCK, MAM HA anrpedn Komn
Tw He noab3yeuwbcs “mMuuwbp B 3D-action urpax?

re#amep, 6.5, 1,1,06.5, 2,1,6.5, 3,0,06.5, 4,6,6.5, 5,1,08.5, 6,60,0.5
He res#mep, 6.5, 1,0,8.5, 2,0,0.5, 3,1,08.5, 4,1,08.5, 5,0,8.5, 6,1,0.5

3amanue 2

Ha ocHoBanue paccMoTpeHHOTO mpuMepa NomnpoOyiiTe cocTaButh coOCTBeHHYIO b3
HampuMep Il JUArHOCTHUKU  COCTOSIHHMSI  370POBBSl YUYCHHMKOB WM  aHalM3a
00eCIeYeHHOCTH JIUTEpPaTypor ydeOHOTO TIpoIecca



IIpakTnueckoe 3ansaTHe Ne7. AHAJIM3 CYyIIECTBYHOIIMX 00pa30BaTeIbHbIX
IVIAT(OPMEHHBIX pelIeHUI.

Bonpocsl (koMIleTEeHIMHA, HABBIKH) 1JIS 0CBOEHUS:

10. VBByuuth BO3MOXHOCTH CYIIECTBYIOIIMX POCCHMCKHX 00pa3oBaTelbHbBIX
OHJTAMH-TIIaTHOPM.

11. HayuuTbhcs aHamM3MpOBaTh 00pa3OBaTEIbHBIE POCCUUCKHE U 3apyOeKHBIE

OHJIAMH-TIAT(OPMBI.

Banannﬂ AJISI BBINIOJTHCHUA H METOAUIECCKHEC PEKOMCHAAIIUNA:

3amanue 1

Hcnons3yss TPUBEICHHBIM HIDKE CIUCOK POCCHUUCKMX 0Opa3oBaTEbHBIX OHJIAMH-
wiatrGopM, a TakkKe JAPYrHe HWHTEPHET-UCTOYHUKU COCTaBbTE€ CBOJHYIO TaOJUIly
(HazBanue maaThopMbl, 00pa3oBaTeIbHBIC 3aa4H, MPEIoIaraeéMblii BO3pacT y4aluxcs,
BO3MO>KHOCTH MCIOJIb30BaHMsI B yueOHOM IpoIliecce, MPEUMYIIECTBA, HEJOCTATKHU).

Cnucok poccuiickux u 3apyoexcHvlx OHaaiH-naiamgopm

W VHVBEPGIPVIM
é‘/_ J

YHuBepcapuym (http://universarium.org/) —  TIPOEKT,
NO3UIIMOHUPYEMBbIH Kak poccuiickass MOOC-mnardopma. 3amyiieH NpU MOAACPKKE
ArenrctBa crpaterndeckux mHunmatuB u PUA-HoBoctu. Pa3pabaThiBaioT cOOCTBEHHBIE
KypCbl COBMECTHO C POCCHICKMMH By3aMHM U TBITAlOTCS MOJYYUTh MPABO BbIAABATH
cepTU(UKATBI TOCYJIapCTBEHHOTO oO0paslia TeM, KTO YCHEIIHO NpOoXOAUT Kypchl. Ha
JAHHBI MOMEHT TPHU Kypca y»Ke€ 3alylleHbl, TOTOBATCSA K 3alyCKy HOBBIE Kypchl. EcTb
IUTaHBI 110 MEPEBOAY CBOMX KypCOB Ha AQHITIMMCKAWA SA3BIK M BBIXOJ Ha €BPOIEHCKYIO
aynutropuio. Kypchl MO3UIIMOHUPYIOTCS KaK OTAENBHBIE KYpChl, KOTOPbIE MOTYT OBITh
BCTPOEHBI B OOJIbIINE 00pa3oBaTeibHble MPOrpaMMbl. Pa3pabaThIBaloTCsi COBMECTHO C
npenojaBaTesiMu, MOYTH BCE IPENOAaBaTEeNN-aBTOPhl CTAPTOBBIX KypcoB — u3 MI'Y uwm.
JlomoHOCOBa.

Eduson

Learning. Better.

Eduson (https://www.eduson.tv/) — matdopma 1 IpeIoCTaBICHUS
00pa3oBarebHBIX KypcoB 10 Ou3Hec-TemaTnkaMm. OpHeHTUPOBaHbI Ha PO(EeCcCHOHATIOB.
Ilo wrtoram nNpOXOXKIEHUS KypcOB MOXXHO noJqyuuTh ceptudukatr Eduson. Kypcer
IUIATHBIE, JUIS KOPIOpauuil €CTh BapUaHT MOANMCKM Ha BCe Kypchbl cpasy. EcThb
OecriaTHble KypChl, HO OHM, Kak TMpaBUJIO, pa3pabOTaHbl COOCTBEHHBIMH CHJIAMH.
[InatHple Kypchl CO3/1alOTCA MpPENoJaBaTeNIIMM M3 HU3BECTHBIX YHUBEPCUTETOB, B




ocHOBHOM n3 CIIA, ecTp Takke KypChbl OT POCCHUMCKHX aBTOpOB. IIpoekT HaieneH
u3HauanbHo Ha crpanbl BRIC, craproBan Ha aHIIMHACKOM $s3bIKE, PYCCKUU SI3bIK ObLI
n00aBIieH TO3Ke.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — Tlpoexkr mO3UIHMOHUpPYETCS Kak
wiargopMa OHJIAHHOOYYEHMS] ISl PacHpOCTPAHEHUs] KaK OTIEIbHBIX KypCOB, TaK M
obOpazoBarenbHbIX mporpamMm. Kypcel pa3pabaTbiBaloTCs COBMECTHO C BYy3aMH.
OcnoBHoii maptaep — PAHXul'C, Takxe ectb kypcesl ¢ pakynsreramu MI'Y, MI'TMUMO,
PMOY. Yacte KypcoB mpeaocTaBisieTcss OecruiaTHO, OoJblliasi 4acTh — Ha IUIATHOM
ocHoBe. [lo uroram NMpoXoXJaeHus IIATHBIX KYPCOB BBIAAIOTCS CepTU(HUKATHI OT BY30B-
aBTOpOB KypcoB. Jlyii BY30B co3daHMe KypcOB O€CIUIAaTHO, MNPUMEHSIETCS MOJIelb
“revenue sharing” (dacth oruiatel 3a oOyueHue ocraercs y Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera Nouu o myTu nepeBoga Kkypco Coursera Ha pycckui s3bIK. K
HUM TMo37Hee npucoeauHunach Abbyy Software (B wactu mepeBoma). OauH Kypc
3amymieH (pycckuil mepeBon “Gamification”), mepeBoAsITCS HOBblE Kypchbl. Takxke B
paMKax MPOEKTa 3amyIIeHbl «OTKPBIThIC JTAOOPATOPUN» -MIPOXOKICHHUE OPUTHHAILHOTO
kypca Ha Coursera (Ha aHIVIMHCKOM f3bIKE) C MOMOIIBIO POCCUHCKUX MEHTOPOB
(npodeccroHanbl B M3yyaeMon 00JacTH).

Unlver® Univer.tv — MeauaTeka BHACO3amMCEl JIEKIUH, 00pa30BaTeIbHBIX
GUIBMOB, BBICTYIUIEHMH  Ha  KOoH(pepeHnusx. VICTOUHMKM  BUJeo3amucedl  —
CaMOCTOSITENBHO MPUCIAHHOE TMOJB30BATENSMHU, JYUIIEe C IPYTUX PECYPCOB UHTEPHETA.
B HacTosiiiiee Bpemsi pecypc aKTMBHO HE pa3BUBACTCA — CO3JaTeld MPOEKTa JENaloT
interneturok.ru

— \InternetUrok.ru
\ P

Interneturok.ru - poccuiickmii  anaor Khan  Academy.
CaMOCTOSITENIPHO 3aIlUCHIBAIOT BUACOYPOKM MJISI HIKOJBFHUKOB C MPUBJICYCHHEM Kak
CBOMX, TaK M CTOpOHHHMX yuwmtenei. [loka paboTaroT Ha JCHBIM HWHBECTOpA, IYTH
MOHETH3aIlMd He O03By4yHuBaroTcsa. JlocTym ko BceM ypokam OecruiaTHbiif. OCHOBHas
3aja4a Ha TEKyILEeM JTare — MOBBIIICHHEe KaueCTBa YPOKOB.

GHUHTYHUT

wenrensnemessns |NtUit.ru (HanmonaneHbiit  oTKpEITHIA  yHUBepcuTer WHTYUT) —
OO6pa3zoBaTenbHOE YUYpeKJEHUe, Npejaraioliee JABe MNporpaMMbl OakanaBpuara H
HECKOJIBKO TPOTpaMM BTOPOTO BBICIIETO, OOJIBIIOE KOJWYECTBO OTIEIbHBIX KYpCOB
(noBeiieHue kBanmudukanuu). Bee mporpamMmbl IpoXoAsST UEIUKOM OHIIANH, MO UTOTaM
nporpaMM M KypCOB  BBIIAIOTCS  JOKYMEHTBI  YCTaHOBIIEHHOTO  OOpasla.
Crneunamasupyrorcs Ha [T Temaruke.




|
Mexlet

XexkcJaeT (hexlet.org) — mpoext npenocTapieHus] OECIUIaTHBIX KYPCOB
Ha pycckoM s3bike. Co31aH W MOAACPKUBACTCS HAa CPEACTBA PHTY3MAacTOB. OCHOBHas
Temaruka Kypcos - [T, ectb oauH Kypc ot npenoaasatens u3 PAHXul C.

Apryc-M (www.argusm-edu.ru) — mOpoeKT, IpeaoCTaBIISIOII M
JOCTYIT K OOJBIIOMY KOJHYECTBY TECTOB, HCIOIB3YEMBIX [UIS MPOBEPKH 3HAHHUI.
[No3urrioHupyercss B KayecTBE MOMOIIHM CTYJCHTAM B MOJTOTOBKE K Cl1aye SK3aMEHOB.
JIOCTYII K 4aCTH TECTOB ILIATHBIMH.

YHUBEPCMTET

YuuBepcurer B kapmane (http://moyuniver.ru/) -
MOOWJIbHOE MPUJIOKEHHUE, cojiepskalllee 0a3y 3HAHHWU OTBETOB Ha BOIIPOCHI 110
obpa3oBaTeIbHBIM IIPOTpaMMaM IIIKOJIBI U By3a, TECTHI JIJIsI IIPOBEPKU 3HAHUH,
KOHCTPYKTOP 3CCe.

Lektorium.TV . o o
Lektorium.tv — Meguarteka Buaeo3anucei Jieku. Jleknuu

3aIlUChIBAIOTCA POCCUUCKMMHM By3aMH U HM3BECTHBIMU JIEKTOPUAMU. I[IpoekT
CTapTOBaJI B 2009 ToAy IpH Hojjepxkke PocMmoronéxu. 3a JOCTYN K JIEKIUAM
iata He Oepercs. /IJiss BY30B €CTh BO3MOXKHOCTh IJIATHOM 3aIlHCH JIEKITUU
cunamu Lektorium.tv. CBou JieKIiuu omyOJIMKOBaIM 15 By30B (0oJIbIlIasi 4acTh U3
Cankr-IletepObypra) u 22 jekropus. [lo cyTm 3TO0 UMeHHO OMOJIMOTEKA —
KaTaJIOTU3aTOP BHUEO0, BBUIOKEHHBIX Ha YouTube

[ .'Z'-I'3!.l"!-f’.‘.f-.',lfﬁ*f‘:'['I":‘".L':.H.l

L Businesslearning.ru — mpoekT MO3UIMOHUPYETCS Kak ‘‘cucTeMa
JUCTaHIIMOHHOTO Ou3Hec-oOpazoBanus”. IIpoekT co3man coBMecTHO «AnbsiHC-Menua
u «MexayHapoaHsli MHCTUTYT MeHemkmenta JIMHK». B npoekre npencrasienst 104
MOJIyJIsl Ha TEMATUKy NPEANPUHUMATEIHCKOW JIEITENbHOCTH, MO KaXJAOMY MOIYJIO
MO>KHO IPOUTU JUCTAHIIUOHHYIO aTTECTALMI0. TaKXe eCTb BO3MOKHOCTb IIPOUTHU OUHYIO
arTecranio (B MoCkBE) ¥ TOJyduTh cepTU(UKAT TOCYJapCTBEHHOTO OOpasla.
OcymiecTBisieTcss NMpU TMOJJIEPKKE MPOrpaMMbl MOJJIEPKKH MPEANPUHUMATEIbCTBA
[IpaBurensctBa MockBbl. C Hawana 2013 roma peructpanuss Ha OYHBIE ATTECTALIUU
IIPUOCTAHOBJICHA.

Eclass (http://www.eclass.cc/) — kaTtanoruszatop KypcoB MOOC
¢ pa3HbIX matdopm. /laHHBIE IO HOBBIM KypcaM W IIO JaTaM CTapTa KypCOB
aBTOMATHYECKH OOHOBJISIOTCS, €CTh BO3MOXKHOCTD JI€JIaTh ITOA00PKU KYpPCOB.




HuBepcurer 06e3 rpanuin (http://universitetbezgraniz.ru/) -
KypChl B OHJIaWH pekuMe Ha TeMaTuky liberal arts. /[enator ymop Ha obyueHue
MeTo/aM ucciieZioBaHus. [IpemoaBaTesin — UCC/IEIOBATENI U3 3apPYOEKHBIX U
pOCCUUCKUX YHUBepcuTeToB. CeMUHAphl 1 YaCTh 3aJJaHUU MPOXO/AT B OHJIAMH-
perxumMe. Bce Kypchl IJIaTHBIE, 110 UTOTAM BBIZIAe€TCsA CEPTU(UKAT.

HEeTOJ1I0I'mA o
wowrp omann-ospascsans HeTOJIOTHAA (http://netology.ru/) — mmardopma oHmaiiH-

obyuenus ITcmenmanucroB. Camo obydeHue TIJIaTHOE, OECIJIATHO JOCTYITHBI
OTKPBITbIE 3aHATHs, IPOXOSAIINE B BI/le BEOMHAPOB.

. HOBOE
v Yun nosoe (http://uchinovoe.ru/) — mnarpopma 11 pasmerieHus
KOPOTKHX KypCcOB Ha 0Oyl TemaTuky. lIpegocraBisser BO3MOXXHOCTH aBTOpaM
yCTaHABIIMBATh IJIATHBIN JOCTYH K KypcaMm U MPOBEPsTh 3a7aHus ooydaromuxcs. [Ipoekt
MOKa 4YTO HaXOAUTCS O(PUIMAIBHO B CTaTyce «0eTa», 0OJJHAKO yke pasmerieHo oosee 70
KypCOBYPOKOB.

OKNOW

Get2zKnow (http://get2know.ru/) — cepBuc BeOHMHApPOB,
OHJIaWH-KOHCYJIbTallul, OHJIAUH TPaHCAAIIMM JIeKIuU. 3a JOCTyn K
OOJIBIITUHCTBY BeOMHAPOB OepeTcs Iy1aTa, KOTopas IEJUTCS ¢ aBTOPOM BeOMHAapa.
KosimuecTBO JOCTYITHBIX BEOMHAPOB MMOKa UTO HEBEJIUKO.

i Zilj

a Zlijon illion (http://zillion.net/) - «00pa3oBaTEILHBIN
Meauapecypc» — OOJIBIIIOE KOJUYECTBO BeOMHAPOB, OOydaloIIUX cTaTed Ha
TeMaTUKYy BeJleHUs OU3Heca, peasm3aliui ueu u JIMIHOCTHOro pocra. Jloctyn k
HEKOTOPHIM BeOWHapaM IJIaTHBIH.

o

YHUBEPCUTET

CUHEPTUA MoITY «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpazoBarenbHOE  YUpPEXKIEHUE, TMpEiaralliiee OHJIAHH TporpaMMbl  BBICIIETO
oOpazoBanusi. CTyAeHTaM MPEeAOCTaBIAETCS AOCTYH K 00OydarolluM MarepuaiaMm 4depes
nopTan By3a, a TaKke BO3MOXHOCTb Yy4acTHi B CEMHHapax 4epe3 BeOWHAphl WU
KOHCyNbTalMii ¢ mnpenojasarensiMu 1o Skype. Ilpu oOKoOHYaHUM TPOTpPaMMBL,
MoJpa3yMeBarolle BbIavy JUIUIOMa FOCYJapCTBEHHOTO 00Opasiia He0OX0AMMO C/IaBaTh




roCy/1apCTBEHHbIE PK3aMeHbl JIUYHO B MockBe. OOydyeHue MiaTHoe.

MDCU

MOCKOBCKWH FOCYAAPCTBEHHbIA YHUBEPCHUTET
3KOHOMMKM, CTATHCTHKN W WHOOPMATHKM

M3CH Onnaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO6pazoBaTebHO e
yupexIeHue, IMpearatoniee OHJAiiH mporpamMbl Bbiciiero ooOpazoBanus. Jlo 90%
o0y4yeHus: TPOXOAUT B OHJAMH pEXKUME uepe3 BeOMHAphl M KOHCYJbTAIlUH C
npenojasarensiMu 1o Skype. HWroroBele  arTecTalMOHHBIE  MEPONPUSTUS U
rOCYy/IapCTBEHHBIE JK3aMEHbI CIAlOTCS JUYHO B MockBe 1100 B OJHOM U3 (huimaion
MOCHU. O6yyeHue riaTHoE.

o L E C TA LECTA (https://lecta.rosuchebnik.ru) YHUBEpCaJabHas

oOpa3zoBarenbHas Iuar@opmMa, coueTaroniue B cede obecrieueHue ydamuxcss yaeOHbIMU
MaTepuajaMi B DJIEKTPOHHOH (opMe U UWHCTPYMEHTHI PEATbHOTO  KOHTPOJIS
s pexkTuBHOCTH Mporecca 00yUeHHUS.

.. FI K]'IaCC AKaace (https:/www.yaklass.ru) mmardopma 3JIEKTPOHHOTO
00pa3zoBaHus U1 IIKOJ, a TaKKe 00ydaromas OHJAWH-IUIOMAAKa Ul [KOJbHUKOB U UX
poaurenei. TexHONIOTHUA calTa MO3BOJIIET NMPOBOAUTH JJIEKTPOHHBIE TECTUPOBAHUS U
TeHEPUPOBAThH 33JaHHs, YHUKAIbHBIE ISl KAXKJI0I0 YUEHHKA.

L U ol o T ¢ U O6p330BaTeHLHLIﬁ noprajl HMHTCPAKTHUBHOTO
O6Y‘—ICHI/IH I[GTGI\/’I IIpHU IOMOIIHX MHTCPCCHBIX HUI'POBBIX BaHaHI/Iﬁ H 3aaad4.


https://lecta.rosuchebnik.ru/

MUHUCTEPCTBO HAYKH U BBICIIIETO OBPA30OBAHMS
POCCUMCKOY ®EJIEPALIUN ®EJIEPAJILHOE TOCYIAPCTBEHHOE
ABTOHOMHOE OBPA30OBATEJILHOE
VYPEXJIEHUE BBICIIETO OBPA30BAHUS
«CEBEPO-KABKA3CKUN ®EEPAJIBHBI YHUBEPCUTET»

MeToanyecKue yKasaHus
JUIsl 00yYarouuxcs 1Mo OpraHu3alii U MPOBEICHUI0 CaMOCTOATENLHON pabOThI
1o aucuuruinHe «VICKyCTBEHHBIM WMHTEUIEKT B MPOQECcCHOHATBHON cdeper
JUIS1 CTYICHTOB HAITPaBJICHUSI MOATOTOBKU

HaIpaBJICHHOCTD (TIpOoduIIB):

CraBpomnoJanb
2026



Oo0mme moJI0KeHusA

CamocrosTenbHass pabota — IMUIaHupyemas ydeOHas, y4eOHO-UCCIe0BaTeNIbCKast, HAyYHO-
uccienoBaTeNnbekas paboTa CTYIEHTOB, BBINONIHSAEMAas BO BHEAYOUTOPHOE (ayAMTOPHOE) BpeMs IO
3aJJaHUIO U TIPU METOMYECKOM PYKOBOJICTBE IPETIOaBaTEeNs], HO 0€3 ero HEMmOCPEJACTBEHHOTO YIacTHs
(mpu 9aCTHYHOM HEMOCPEACTBEHHOM YJYaCTHHM MPEMoJaBaTelis, OCTABISAIONIEM BEIYIIyI0 pPOJb 3a
paboroii cTyneHToB). BnaguciaBy BsdeciaBoBuuay

CamocTtosarensHas pabora crynmeHTtoB (CPC) B BY3e sBnseTcs BaXHBIM BHJIOM Y4eOHOU U
Hay4yHOM NIeATENbHOCTH cTyAeHTa. CaMocTosITeNbHas paboTa CTyIEHTOB UTPAET 3HAYUTEIbHYIO POJIb B
PEUTHHTOBOI TEXHOJIOTHH OOyIECHHUS.

K OCHOBHBIM BHIaM CaMOCTOSITENIbHOM pabOThI CTYIEHTOB OTHOCSITCS:

- (1)OpMI/IpOBaHI/Ie U YCBOCHHUC COACPIKaHHNA KOHCIICKTa JIEKIIUM Ha baze peKOMCHHOBaHHOﬁ

JEKTOPOM Y4eOHOH JuTepaTypbl, BKIOYas HH(GOPMALMOHHBIE O00pa30oBaTEIbHBIE PECYpCh
(371eKTpOHHBIE y4EOHUKH, 3JIEKTPOHHBIE OMOINOTEKU U Jp.);

- HaNMCaHKe JOKJIA/0B;
- HOJArOTOBKA K CEMUHApaM, MPAaKTUYECKUM U J1ab0opaTopHbIM paboTam, ux 0(pOopMIICHHUE;

- COCTaBJICHUC aHHOTHUPOBAHHOI'O CITMCKa cTaTed u3 COOTBETCTBYIOIIMX XYPHAJOB I10 OTPaCIsIM

3HAHUM (TIeATOTHYECKUX, TICUXOJIOTHYECKUX, METOJMYECKUX U JIp.);

- BBIIIOJTHCHHUC y‘le6HO'I/ICCJ'ICI[OBaTeJ'ILCKI/IX pa60T, IMPOCKTHAA ACATCIIbHOCTD,

- TOArOTOBKAa IPAaKTUYECKUX pa3padOTOK M PEKOMEHJAlMil M0 peHieHUuI0 MpoOIeMHON

CUTYallUH;
- BBIIIOJIHEHUE JOMAIIHUX 33/IaHU{ B BUJE PEUICHUSI OTAECIbHBIX 3aJ]lad, MIPOBEICHUS TUIIOBBIX

pacyeToB, pacuyeTHO-KOMIIBIOTEPHBIX M WHINBUIYAIbHBIX PA0OT 10 OTAEIBHBIM pa3/ieiiaM COJIepKaHus
JHUCLIUTIINH U T.J1.;

- KOMITBIOTEPHBII TEKYLIMI CaMOKOHTPOJb U KOHTPOJIb YCIIEBAEMOCTH Ha 0a3e 3JIEKTPOHHBIX

06yt1a10u11/1x N aTTCCTYIOIINX TCCTOB,

- BBIIOJTHEHHE KYPCOBBIX paldoT (IIPOEKTOB) B paMKaX TUCIUILINH;

- BBIIIOJIHEHHE BBITYCKHOMN KBalu(UKAIMOHHOM paboThI U JIp.

MertoaiKka OpraHu3aliid CaMOCTOSTEIbHOM padOThl CTYJACHTOB 3aBUCHT OT CTPYKTYPHI,
XapakTepa U 0COOEHHOCTEH H3ydaeMOo JUCITUTIIINHEL, 00beMa 9YacOB Ha €€ U3ydeHUe, BUIa 3aTaHUN JIIs
CaMOCTOSITEJIbHONH Pa0OThI CTYICHTOB, WHIWBUAYaJbHBIX KA4YE€CTB CTYJICHTOB M YCJIOBHI Y4eOHOUH
IESITENILHOCTH.

[Iporecc opraHmu3aluu CaMOCTOSTENbHON PabOTHl CTYACHTOB BKIIOYAET B CEOS CIEAYIOIHE
STAIIBI;

[] TMOATOTOBUTENBHBIA (ONpeAeNieHue IeNei, COCTaBICHUE NPOrpaMMBI, IOATOTOBKA
METOIMYECKOT0 00ECIIeUeHH S, TOATOTOBKA 000PYAOBaHMS);

[] OCHOBHOU (peanm3anusi MPOrpaMMBbl, UCIIOJIL30BAHUE MPHUEMOB TOMCKA WH(OPMAIINH,
YCBOCHHUS, IEPepabOTKH, IPUMEHEHHMS, TIepeIaun 3HaHUH, (PUKCUPOBAHUE PE3YJIbTATOR,
caMOoOpTraHu3aIus mporecca padboTsl);

[J 3aKJIIYUTEIbHBIA (OIIEHKAa 3HAYMMOCTH U aHaJIU3 PE3YJIbTaTOB, UX CHUCTEMAaTH3aIlHs,
onieHKa 3(pPEeKTUBHOCTH MPOTrpaMMbl U MPHUEMOB pPaOOTHI, BHIBOJBI O HAIMPABICHHIX
ONITHUMU3ALNH TPYAA).

CamocrosarenpHass pabora mo aucuuIuimHe «HGOPMAMOHHBIE TEXHOJIOTHH KOMAaHIHOMU
paboThl M MPOEKTHOM AEITETFHOCTHY HaMpaBjieHa Ha (OPMUPOBAHHE CIEIYIONMX KOMIIeTe HIIUA:



Kon DopmynupoBKa

OIIK-3 CriocobeH HCIoNb30BaTh HEOOXOJMMBIE MaTeMaTHYECKUE
METO/IbI JIIsl pellieHus 3a/1a4 NpohecCHOHATbHOM e TeIbHOCTU

IK-7 Cniocoben aJanTHPOBaTh u MOU(ULIIPOBATH
CTIeIMaTU3UPOBAHHOE MPOrpaMMHOE OOecredYeHrne, MeTOAbl U
QJITOPUTMBI CUCTEM HCKYCCTBEHHOT'O HHTEIIEKTA U

MaIMHHOTO 00y4eHUs B TPO(PEeCCHOHATBHOM NEeITEIIbHOCTH
[IK-11 CrniocoOeH yuuThIBaTh 3HAHUS IPOOIEM U TEHICHITNI pa3BUTHUS

peiHKa [10 B mpodeccrnoHaabHOM IeITeIbHOCTH

Lesb 1 321241 CAMOCTOSATEJILHOM Pa0OTHI

Beﬂymaﬂ LEJIb OpraHu3alnvy U OCYHICCTBIICHUA CPC CcCoBIaaacT € OCJbrO 06y‘IeHI/IH CTyACHTA —

dbopmupoBanue Habopa OOICHAYYHBIX,

npodeccuoHaIbHBIX M YHMBEpPCAJIbHBIX KOMIETEHIMN

Oyayero GakayaBpa.

[Ipu opranuzanuu CPC BaXHBIM U HEOOXOJUMBIM YCJIOBHEM CTaHOBATCS (HOpMHUPOBAHUE
YMEHUS CAMOCTOATENBHOM paboThI U1 NpUOOpPETeHN s 3HAHUH, HABBIKOB M BO3MOKHOCTH OPraHU3aLIUI
y4eOHOW ¥ HAyIHOU JesaTeIbHOCTH. L{enpio caMocTosATeIbHOM pabOThI CTYIEHTOB SIBISETCS OBIAICHUE
(1)}’HIIE[M€HT2UIBHBIMPI 3HaHUAMU, HpO(beCCI/IOHaJIBHBIMI/I YMCHUSAMU W HABBIKAMH JCATCIBHOCTH 110
npoduIito, OMBITOM TBOPYECKOM, HCCIenoBaTeNbckol nearenbHocTU. CamocTosTenbHas padboTa
CTYJIEHTOB CIOCOOCTBYET PAa3BUTHIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAaHHOCTH,
TBOPYECKOTO MOX0/Ia K PEIICHHUIO MPo0ieM yueOHOro u mpodeccruoHaIbHOTO YPOBHSL.

3agagamu CPC sBisrorcs:

[

[

CUCTEMaTHU3aIHs U 3aKpeTIeHHE MOJTYYeHHBIX TEOPETHUECKUX 3HAHUN U MTPAKTUYECKHUX
YMEHUHU CTYICHTOB;

yriyoJeHue U pacllMpeHre TeOpeTUUECKUX 3HAaHUM;
dbopMUpOBaHHE YMEHHH HCIIOJIIb30BaTh HOPMAaTHUBHYIO,
JOKYMEHTAIMIO ¥ CIIEIUATBHYIO TUTEPATYPY;

pa3BUTHE TO3HABATEJbHBIX CIIOCOOHOCTEH M AKTHUBHOCTHU CTYIEHTOB: TBOPUYECKOMN
WHUIHATHBBL, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U OPTraHM30BAHHOCTH;
(dbopMHUpOBaHUE CAMOCTOSTEIFHOCTH MBIIUIEHUS, CIIOCOOHOCTEl K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeau3alliu;

pa3BUTHE UCCIIEIOBATENLCKUX YMEHUM;

UCIIOJIb30BaHNE MaTepuaja, COOPaHHOTO W TOJYYEHHOTO B XOJE CaMOCTOSTEIIbHON
paboTHI ¥ TaOOPATOPHBIX 3aHATHM.

[IPaBOBYIO, CIIPABOYHYIO

1. TexHomornyeckas KapTa CaMOCTOSTEIIbHOM pa6OTBI CTYACHTA

Ko Uroroseiit | Cpenctsa u O0OBeEM 4acoB, B TOM YHCIIE
A MPOIYKT TEXHOJIOTHH (actp.)
peanus Bun
CaMoOCTOsI- OLIEHKH CPC Konraktaas Bcero
YeMbIX | JESITeIbHOCTH .
TEJIbHOU pabota ¢
KOMIIET CTYJICHTOB
. paboThI rpernojaBaTese
SHIUI
M
1 cemecTp
OIIK-3 | [Togroroska k | Koncmekr CobecenoBa
[IK-7 | nexuusm JIEKIIUH HUE
27,0 9,0 36,0
[IK-11
OIIK-3 | [TogroroBka k | Ortuer B | CobecenoBa
TIK-7 | npakThyecKum KTPOHHO | HUA
pa ec AJIEKTPOHHO e 27.0 9.0 36,0
[1K-11 | 3agarusm M BUJIE




OIIK-3 | Camoctosarens | KoHcmekr CobecenoBa

[IK-7 | Hoe wu3ydeHue HUE

[1IK-11 | autepaTypsl 27,0 9.0 36,0
OIIK-3 | CamortectupoB | TectupoBa | TecToBbe

I[IK-7 | auue, HHE 3aJaHuA

[1IK-11 | moaroroBka K 27,0 9.0 36,0

TECTUPOBAHHIO

Hroro 3a 1 cemecTp 108,0 36,0 144,0
Htoro 108,0 36,0 1440

4. IlopsiIOK BBINOJIHEHHU SI CAMOCTOSATEJILHOM PadoThI

4.1 Memoouueckue pekomeHoayuy no u3y4eHuIo meopemudeckoeo Mamepuana

KommekcHoe wu3ydeHue mpearaeMoil cryaeHTaM yueOHoW AucHUIUIMHBL  «OCHOBBI
yIpaBieHus UHGOPMALMOHHON 0€30MaCHOCTBIOY» MPEIoJaraeT OBIaJIEHUE MaTepualaMy JIEKIIH,
y4eOHUKOB, POTrPaMMBbI, TBOPUECKYIO pabOTy CTYIEHTOB B XOZ€ MPOBEACHUS MPAKTUUECKUX 3aHATHH,
a TaK)Ke CHCTEMAaTUUYECKOE BBIIIOJIHEHHE 3aJaHUH [Tl CAMOCTOSITEIIbHOM paOOTHI.

B xoze nexuuii pacKpbIBatOTCs OCHOBHBIE BOIIPOCHI B paMKaX pacCMaTPUBAEMBbIX TEM, JEJIAI0TCS
aKILIeHTHI Ha HanboJiee CI0KHbBIE U NHTEPECHBIE OJIOKEHUS U3y4aeMOro MaTepraa, KOTOpPbIe JOKHbI
OBITH MPUHSATHI CTYICHTAMHA BO BHUMaHUe. MaTepuansl JISKIIUH SBISIOTCS OCHOBOH /ISl MOATOTOBKH
CTYACHTOB K MPAKTHUUYECKUM 3aHATHUSM.

4.2 Paboma ¢ koHcnekmom Jexyuil

[IpocmoTpuTe KOHCHEKT cpa3y Tmocie 3aHiaThil. OTMEThTe MaTepHal KOHCIEKTa JICKIIHM,
KOTOPBIiA BBI3BIBACT 3aTPYAHECHUS Ui MoHUMaHUs. [lonbITaliTech HaliTH OTBETHI HAa 3aTPyIHUTEIbHBIC
BOMPOCHI, UCTIONB3YS MpeajaraeMyro JutepaTtypy. Eciaum caMocTosTensHO HE ylanoch pa3o0paThCs B
MaTtepuaie, chOpMyTUPYITEe BOMPOCH U 0OpATUTECh HA TEKYIIEH KOHCYIbTAlMK WM Ha ONMuKanIieit
JIEKITUH 3a TIOMOIIBIO K TPET01aBaTeIIo.

Kaxnyro Henemo oTBoauTE BpeMsl Ui MOBTOPEHUS MPOWIEHHOTO0 MaTepuaa, MpoBepsisi CBOU
3HAHUSI, YMEHUS ¥ HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM M TECTaM.

4.3  Bowinoanenue npakmudeckux  s3auamuti no  oucyuniune «OCHOBbL _ YNpasieHus.
ungopmayuonHou be30nacHoCmvioy

Ha nmepBoM 3aHATHM moyduTe y NpEenoaaBaTeNs 3aJaHusl MO KypcCy, IUIaHbl MOJATOTOBKH K
pakTHYeCKUM 3aHATHsIM. O03aBeuTECh BCEM HEOOXOJMMBIM METOAMUYECKUM obecrieuenneM. [lepen
NPAaKTUYECKUMHU 3aHATHSAMU M3Yy4UTE€ TEOPHUIO0 BONPOCA, MPEANOIaraéMoro K HCCIEJOBAHUIO,
03HAaKOMBTECH C ONIBITOM APYTHX MCCIEA0BATENEH B 3TOM HalpaBieHUH. LIeNIbi0 MpakTHYECKUX 3aHSATHI
SIBIISIETCSL:

— 3BaKpelmJjieHHe MEeTOLOB IPUJOXEHHUS TEeOPHM K DelleHHIo
IPAKTHUECKHUX 3aZau aHaJju3a M CHHTEe3a IICHUXOJOTMUeCKOro 3HaHUd:

— IIPOBEPKAa YPOBHA IOHUMAHNA CTYAEHTAMY BOIPOCOB, PACCMOTPEHHAIX
Ha JEeKIMAX M OO0 YUEe6HOH JMTepaType, CTEeIeHHM M KaueCTBa YCBOEHHA
MaTepuaJa:

— 06yueHHe HaBBIKAM OCBOEHHA METOZMKU BKCIEDPHMEHTa M PabOTHL C
HODPMATHBHO CIPABOUHOM JINTEPATYDPOMH:

— BOCIIOJIHEHUE IIPO6EJIOB B IPOMAEHHOM TeOpeTHUEeCKOH UaCTH Kypca
¥ OKa3aHue MOMOIIYM B eI'0 YCBOEHUH.

Kpumepuu oyenxu:

Oyenka «OMAU4YHO» 8bICIMABIAEMCS CIYOeHMY, €CIIU OH, B TIOJTHOM 00bEME UCIIOIB3YeT METObI
g depeHInaIbHOTO U UHTErPaIbHOr0 HCUKCIeHUs QYHKIIUN OJTHOM U HECKOIBKUX 1€HCTBUTEIbHBIX
MIEPEMEHHBIX, UCCIEeI0OBAaHUS YUCIOBBIX U (DYHKIIMOHAJIBHBIX PSAAOB, UCCIEI0BaHUS (PYHKIIMOHAIBHBIX



3aBHCUMOCTEH, TUIIOBBIX MOJIEJIEH U METOJIOB MaTEMaTUYECKOI0 aHaJIN3a IPY PELICHUU CTaHAapPTHBIX
NPUKIIAJHBIX 33]1a4. B IOJHOM 00BbEME MOHUMAaET 0a30Bble CTPYKTYPhI IaHHBIX, OCHOBHBIE aJITOPUTMBbI
COPTHPOBKHM U TOWCKAa JAHHBIX, OCHOBHbIE KOMOHMHATOPHBIE U TEOpPETHKE-TpadOBbIe aITOPUTMBI, B
MOJIHOM 00BEME pa3pabaThiBaeT MPOrpaMMbl s paboThl ¢ (ailaMu Kak ¢ MCTOYHHUKOM JIaHHBIX U
QITOPUTMBI PEIeHUs] THUHOBBIX MHpodeccroHanbHbIX 3aaad. Ocymectsiser BbiOop IIO s cBoeit
po(heCCHOHATBHOMN AEATENBHOCTH C Y4€TOM TEHJEHIMI pa3BUTHs PhIHKA. YUUTHIBACT TEHICHIMU
paszButus peiHKa [IO0 u npumensier B npodeccruoHaIbHOU JIeATENbHOCTH TEHACHIM U pa3BuTusi. B
COBEPILEHCTBE BJIa/Ie€T HaBbIKaMH IPUMEHEHHS CIIEUATU3UPOBAHHOTO TPOIPAMMHOT0 00eCTIeueHUS U
METOJI0B MCKYCCTBEHHOT'0 MHTEJIEKTA /ISl peLeHuUs 3a1a4 NpodeccnoHanbHOU AedaTenbHOCTH. Beeraa
MOXXET OOOCHOBaTh OINTHUMAJbHBIM BBIOOP METOJAa W IPOrPAaMMHOTO CpEACTBA IS pEICHUS
IIOCTaBJIEHHOM 3a1au.

Oyenka «xopouioy 8blcmasisemcs CnmyoeHnmy, €Cii OH, yMEET CO31aBaTh U UCCIIEI0BATh HOBbIE
MaTeMaTHYeCKUe MOJENM B €CTECTBEHHBIX HayKaX, HPOMBIIUIEHHOCTH M Ou3Hece, C Yy4eTOM
BO3MOXHOCTEH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA, IIPOTPaMMHUPOBAHUS U KOMITBIOTEPHOM
TEXHUKH, BIaJeeT KaK CO37aBaTh U HCCIIEJOBAaTh HOBbIE MAaTEMaTHYECKUE MOJIEIN B €CTECTBEHHBIX
HayKaX, MPOMBIIUIEHHOCTH U OM3HEce, C yIETOM BO3MOXHOCTEH CO-BPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTHH, MPOrpaMMUPOBaHUs U KOMIbIOTepHOU TexHUkHU. OcymecTisieT BoiOop 1O s cBoeit
po(ecCUOHATBPHON NEATEIbHOCTH C YYETOM TEHJEHUUW pa3BUTHUsl pblHKA. C TPyAOM Y4YUTHIBAET
TeHAeHUUU pa3BuTus pbiHKa [0 M mpumenser B mpoecCHOHAIbHON NESTEIbHOCTH TEHICHIIMU
paszButus. IloHumaer 0a30Bble CTPYKTYphl JAaHHBIX, OCHOBHBIE AJITOPUTMbI COPTHPOBKHU U IOHCKa
JTAHHBIX, OCHOBHBIE KOMOMHATOPHBIE U TeOpeTUKerpadoBbie alropuTMbl. Pa3pabaTbiBaeT mporpaMmbl
s paboTel ¢ (aiidaMM Kak C MCTOYHMKOM JaHHBIX W QJITOPUTMbl PEIIEHUS THUIIOBBIX
npo¢ecCHOHAIBHBIX 3a/1a4.

Oyenka «y0061emeopUmMenbHo» GblCMABIACMCs CMyOeHmy, €ClIi OH, B OCHOBHOM HCIOJIb3yeT
MeToabsl  Au(PepeHITnaIbHOT0O U HHTETPATBHOTO HCYHCICHUS (QYHKIUH OMHONM W HECKOJIBKHX
JIeCTBUTENBHBIX MEPEMEHHBIX, UCCIEAOBAaHMS YUCIOBBIX U (YHKLIMOHAIBHBIX PSIOB, MCCIEIOBAHUS
(YHKIMOHAIBHBIX 3aBHCHMOCTEH, THUIIOBBIX MOJENECH M METOJOB MAaTeMaTHYEeCKOro aHaln3a MIpH
pELLIeHUH CTaHIapTHBIX IPUKIIAHBIX 337a4. B OCHOBHOM CIIpaBIIsieTCs C aHAJIM30M OCHOBHBIX MTOHSTHI
TEOPUU BEPOSATHOCTEM, YHCIOBBIX U (PYHKLIHMOHAJIBHBIX XapaKTEPUCTHK paclpeAcsieHui ciydailHbIX
BEJINYMH M MX OCHOBHBIX CBOWCTB, OCHOBHBIX MOHSATHH TEOPHH CIy4alHBIX IpoliieccoB. B ocHOBHOM
MIOHMMAaeT 0a30Bble CTPYKTYpPbl JAHHBIX, OCHOBHBIC aJIrOPUTMbl COPTHUPOBKH U IIOMCKA JIAHHBIX,
OCHOBHBIE KOMOMHATOpHBIE M TeOpeTHKerpagoBble alropuTMbl. BoCHOBHOM pa3pabaTbiBaeT
porpamMmsl uid paboThl ¢ (ailaMu Kak ¢ MCTOYHMKOM JIaHHBIX M aJIrOPUTMBbI PELICHUS THUIIOBBIX
npodeccronanpubix 3ama4. C Tpynom ocymectsisier Bbidop IO mms cBoeil mpodeccroHanbHO U
JESITeIbHOCTH C y4€TOM TEHJCHIMI pa3BuTus pbiHKAa. C TpyJOM YUUTHIBAET TEHAECHLUHU PAa3BUTHUS
peiHKa [1O 1 npumenseT B npoecCroHaNbHO i 1€ATEIbHOCTH TEHACHIIMY PAa3BUTHSL.

Oyenka «Hey0081emE8opUMENbHOY BbICIMABIAEMC cmyOeHmy, €CIH OH, JIONyCKaeT rpyoOble
OLMOKY TPHU UCTIOIB30BAaHUU METOJIOB TP PEPEHIINATHHOTO M HHTETPAIBHOTO HCUUCIICHUS QYHKIUN
OJTHOW M HECKOJBKHUX JIEHCTBUTEIbHBIX MEPEMEHHBIX, UCCIIEIOBAHNS YUCIOBBIX U (DYHKIIMOHAIBHBIX
psAnoB, ucciaenaoBaHUs  (YHKIMOHAJIBHBIX 3aBUCUMOCTEH, THIOBBIX MoOJAENEH U  METOJOB
MaTEeMaTHYeCKOr0 aHajdu3a NpU pelIeHWHd CTaHAApPTHBIX MPHUKJIAAHBIX 3a7a4; HCIBIThIBACT
3HAUUTEIbHBIE TPYAHOCTH, IPHU aHAJINW3€ OCHOBHBIX MOHSTHI TEOPUU BEPOATHOCTEH, YUCIIOBBIX U
(YHKIMOHAIBHBIX XapaKTEPUCTUK paclpeieSeHUI CIydalHbIX BEJIMYMH M UX OCHOBHBIX CBOWCTB,
OCHOBHBIX IIOHATUH TEOPUH CITydaiiHbIX NpoleccoB. Ha HU3KkoM ypoBHEe IOHMMaeT 0a30BbI€ CT PYKTYpPbI
JTAHHBIX, OCHOBHBIC AaJTOPUTMBbI COPTUPOBKM M TIOHMCKA JAHHBIX, OCHOBHbIE KOMOHMHATOpHBIE M
TeopeTHKerpagoble anroputMbel. Ha HHM3KOM ypoBHEe pa3palaThiBaeT NporpaMMbl s paOoThl C
(aitimaMu Kak ¢ ICTOYHUKOM JIJAHHBIX U aJTOPUTMBI PELICHHS THIIOBBIX MpodeccnonanbHbIX 3a1a4d. He
ocyuiectBiseT BbIOop I10 ams cBoelt npodeccnoHanbHON AEATENbHOCTH € YU€TOM TeHAESHLUUN pa3BUTHS
peiHka. He yumTeBaeT TeHaeHumu pasButus peiHKa [1O m mpumenser B mpodeccroHaIbHON
nearenbHocTy TeHaeHuu pa3sutua. Komnerenuuu OIK-3, TTIK-7 u I1K-11 He ocBOUHBI.

Onucanue wkanvl OYyeHUsaHus
MaxkcumanbHO BO3MOXKHBIA OalllT 32 BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PAaBHBIM S55.
Tekylee KOHTPOJIBHOE MEPONPUATUE CUYUTAETCS CAAHHBIM, €CJIA CTYACHT MOJIYYHJI 32 HEFO HE MEHEe



60% OT YCTaHOBJICHHOTO IS JTOTO0 KOHTPOJII MaKCHUMalbHOTO Oaia. PedTuHTOBBIA Oain,
BBICTABIISIEMBIA  CTYICHTY 3a TEKYIIee KOHTPOJIBHOE MEPONPUATHE, CIAHHOE CTYICHTOM B
YCTaHOBJICHHBIC TPAPUKOM KOHTPOJIEHBIX MEPOIPUSATUI CPOKH, OIIPEACIACTCS CISAYIOIIM 00pa3oM:

YPpOBEHB BBIIOJHEHUSI KOHTPOJIBHOTO PeliTunroBerii  Gamn B % or
3adaHus MaKCHMaJIbHOTO 0ajuia 3a KOHTPOJIHHOE 3aJaHHE)

OTINYHBIN 100

Xopommii 80

YV TOBICTBOPUTEIHHBIN 60

HeynosnerBopuTeabHbIN 0

5.6. Memoouueckue pexomeHoayuu no n0OO20MosKe K 3auemam
KonTtpoabs camocTosiTe/ibHOM padoThl CTYIeHTOB

KonTtponb camocTosTennbHON pabOTHI MPOBOAUTCS IIPETIOIABATEIIEM B ayTUTOPHH.

[IpemycMOTpeHbI cleayroIme BUAbl KOHTPOIIS: coO0ecej0BaHre, OLICHKA BBITOJIHEHUSI TOKIA1a U
€ro Mpe3eHTalNH.

[TompoOHBIE KpUTEPUU OLICHUBAHHS KOMIETEHIIUN MpUBeACHB B DOH/IE OLIEHOYHBIX CPE/ICTB
JUISl TPOBEJICHUS TEKYIIEH Y MPOMEKYTOUYHOM aTTECTAllHH.

Chnucokmrepatypsl AJid BbinoJHeHus CPC

OcHoBHas1 JIUTEpaTYypa:

1.

[TanesmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; NHTeIEKTyalIbHbIE CUCTEMBI U TEXHOJIOTUH
DeKTpoHHBIN pecypc : yueOHoe mocodue / C.B. IlampmoB. - Camapa : [ToBomkckuid
rOCYJapCTBEHHBIN YHHUBEPCUTET TEIIEKOMMYHUKaNM u uapopmartuku, 2017. - 195 c. -
Kaura naxonutest B 6a3oBoit Bepcuu DbC IPRbooks.

Cricoes, /I. B. BBeaeHnue B TeOpHIO HCKYCCTBEHHOIO MHTEIUIEKTA : ydeOHOE mocobue /
J. B. Ceicoes, O. B. Kypunra, [I. K. [Ipockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Tekct : snextpoHHbi // Ludposoii
o0Opa3oBaTebHbBIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/108282.html

JlonoiHUTe IbHAS JIUTE paTypa:

1.

Asepuenkos, B. U. Cucrema dhopmupoBanus 3HaHuii B cpeae MHTepHeT : MoHorpadus
/ ABepuenkoB B. 1. - Bpsirck : BpstHCK#i TocyiapcTBEHHBIN TEXHUUYECKUN YHUBEPCHUTET,
2012. - 181 c. - Kaura naxogutcs B 6a3zoBoii Bepcuu IbC [PRbooks. - ISBN 5-89838-
328-X

[TaBnos, C. U. Cuctembl HCKYCCTBEHHOTO MHTEIIEKTa : yaeOHoe mocobue : [16+]/ C. 1.
[TaBnoB. — Tomck : TomMcKuil rocynapCTBEHHBII YHUBEPCUTET CUCTEM YIPABICHUS U
paguosnexTponuku,2011. — Yacte 1. — 175 c. — Pexxum noctyna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

[TaBnos, C. N. CuctemMbl MCKYCCTBEHHOTO MHTEJIEKTa : ydyeOHoe mocobue / C. W.
[TaBnoB. — Tomck : ToMCKHI TOCYAapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnextponuku,2011. — Yacte 2. — 194 c. — Pexxum noctyna: o moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

Ceprees, H. E. CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocobue : [16+] / H.
E. Ceprees. — Taranpor : FOxHsIil Gpenepanbubiii yausepcutet, 2016. — Hacts 1. — 123
C. : cxeM., wun, Tabm. — Pexmm gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

Cotauk, C. JI. IlpoexTupoBaHHE CHUCTEM MCKYCCTBEHHOTO MHTEIJIEKTa : YueOHOe
nocoone / C. JI. Coramk. — 3-¢ u3n. — MockBa : HHTepHET-YHUBEpCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), Ai ITu Ap Menua, 2021. — 228 c. —



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

ISBN 978-5-4497-0868-7. — Texct : anektponnslii // LludpoBoii 00pa3oBaTenbHBIIH
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102054.html

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAUMOHHOU ceTn «UHTEpHETT),
HEeO00XOAMMBIX IJIS OCBOEHUS I CIITUTLJTHHBI

1.

o s

Bopoiickuit ®@. C. HWupopmaTuka. DHUMKIONEANYECKHI CIOBapb-CIIPaBOYHHK:
BBCJCHUEC B COBPECMCHHBIC I/IH(bOpMaHI/IOHHBIe N TCICKOMMYHHUKAITMOHHBIC TCXHOJIOTHU B
TepMuHax u ¢akrax. - M.: OUIMATIIUT, 2006. - 768 c. — JJoctynHo: http://physics-
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