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COJIEPKAHUE

Beenenue

CtpyKTypa U coiepKaHue NPAKTUYECKUX 3aHATHIA

Tema 1. IIpumenenune UM B coBpeMEHHOM KU3HU

JlabopaTtopHas padora 1-3. AHanu3 COBpeMEHHBIX TPOrPAMMHBIX CPEJICTB C
NPUMEHEHUEM UU.

Tewma 2. [IporpammHoe o0OecrieyeHue 1 OHJIalH CEPBUCHI, TpuMeHseMmble B U
JlaGopartopHas pabota 4-6. dopmanuzaiys 3HaHUM UCTI0JIb30BAHUE CEMAHTUUECKUX
CeTeH T PECTABIICHUS 3HAHUHN

JlabGopartopusbie pabothl 7-10. Co3naHue OHTOJIOTHH B CUCTEME protége.
ocHoBbI rdf u owl

Tema 3. MeTosbl HICKyCCTBEHHOTO MHTEJJIEKTa B COBPEMEHHOM 00pa30BaHUU
JlabopatopHnasi pabotsr 11-14. PazpaboTka y4eOHON HKCTIEPTHOM CHCTEMBI.
Tema 4. [IpuMeHeHNe UCKYCCTBEHHOTO MHTEJUIEKTA MTPU BHEAPECHUH LU(PPOBBIX
00pa30BaTeNbHbIX TIaT(HOPMEHHBIX PEIICHUN

JlaGoparopHas padota 15-18. AHanu3 cyniecTBYOMMUX 00pa30BaTEIbHBIX
1aT(POPMEHHBIX PELICHUH.

Cnucoxk nurepaTypsl



BBEJIEHHUE

[lenbto OCBOGHMSI TUCIHUIUIMHBI SBISETCS O3HAKOMIIEHHE CTYIEHTOB C KPYrom
3aja4 B 00JIACTH HMCKYCCTBEHHOTO MHTEIJICKTA, a TAK)K€ 3HAKOMCTBO C OCHOBHBIMU
HNOHATUAMHU W METOJaM{ MAIIMHHOTO OOyYeHHsS U WX NPUMEHEHHEM K 3aJadam,
OTHOCAIIMMCSA K Npo(heCCHOHANBHOU 00JIaCTH.

3amaun OCBOCHUS JUCIHMIUTMHBI — 03HAKOMJICHHE CTYJIEHTOB C BO3MOKHOCTSIMH
UCTIONb30BAaHUSI TEXHOJOTHMI HMCKYCCTBEHHOTO HHTEIEKTa B MPOQEeCCHOHATHHOU
cohepe.

3. IlepeyeHb mnIaHMPYeMBbIX PpPe3yJbTATOB OOy4YeHHs] MO JAUCHHUIJIHHE
(Moay/10), COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM pe3yJbTATAMHU OCBOEHUS

00pa3oBaTebHOI MPOrpaMMbI

Kon, popmynuposka
KOMIIETCHIIUU

Kona, popmynuposka
HHANKATOPa

[TnarupyemMeie pe3yabTaThl 00yICHIS
M0 TUCUIUILUIHNHE (MOYIIIO),
XapaKTePU3YIOIINE ITAIIBI
(hopMUpPOBAHUS KOMITCTCHIIHIA,
WHIUKATOPOB

[TIK-7 Criocoben
aJanTupoBaTh U
MOTU(PUIIHPOBATH
CHCIUATN3UPOBAHHOES
MporpaMMHOE oOecIieueHue,
METOJIbI U AITOPUTMBI CUCTEM
HCKYCCTBEHHOTO UHTEJIJICKTA
1 MAIlIMHHOTI'O O6y‘-IeHI/I$[ B
poheCCHOHANTBHON
JCATCIIBHOCTHU

WJI-1 [IK-7 onpenensiet
KPUTEPUH aHATUTHIECKUX
3aJ1a4, PeleHe KOTOPBIX
MIPEAMOYTUTENHHO C
WCTIOJIh30BAaHUEM TEXHOJIOTHI
MAaITuHHOTO 00yYeHUs

— B COBEpILUCHCTBE OIpeAesIeT
KpUTEpUU aHATTUTHUYECKUX 3a]1a4,
pelIeHne KOTOPBIX MPEAIOYTUTEIBHO
C MCHOJIb30BAaHMEM TEXHOJIOTUI
MAaIIMHHOTO O0YYeHHS

W-2 IIK-7 o6ocHOBBIBaET
MPUMEHEHHNE TOTO UM HHOTO
aNropuTMa MallMHHOTO
0OyYCHMS IS PEIIeHUS
KOHKPETHOM 3a/1aun

—  YBEpPEHHO 000CHOBBIBaET
NPUMEHEHUE  TOTO  WIM  HHOTO
QJITOPUTMa MALIMHHOTO 00y4YeHMS IS
peuIeHUs] KOHKPETHON 3a/1auu

W JI-3 TIK-7 BnageeT HaBBIKAMK
pa3paboOTKH MPOTPaAMMHOTO
obOecrieueHust, Mojenei u
aNTrOPUTMOB I pabOThI
HCKYCCTBEHHOT'O MHTEIUIEKTA U
MAIIMHHOTO 00YYCHHUS

- B COBEPILCHCTBE BIIAZiCeT
HaBbIKaM# pa3pabOTKH MPOTPaMMHOTO
o0ecrneueHus, MOJICICH U aJIrOPUTMOB
JUTST paboTsI HCKYCCTBEHHOT'O
WHTEIJIEKTa U MAIIMHHOTO 00y4eHuUs




IJIAHBI IPAKTUUYECKHNX 3AHATUI
Tema 1. [Tpumenenne UM B coBpeMeHHO KU3HU
Jlabopatopnas pabota Nel-3.
Tema: IIpumenenue UM B coBpeMEHHOM KU3HU
Hassanue padorpl: AHAIN3 COBPEMEHHBIX ITPOTPAMMHBIX CPEICTB C
npumenennem NN.
®opmupyembie komnerenuuun: [1K-7
Teopernyeckas 4acThb:
Bonpocs! (koMneTeHUUM, HABBIKU) 1JIS OCBOCHUSA:
1. M3yuuTh cOBpeMEHHBIE NPOrPpaMMHBIE TPOAYKThI, OCHOBaHHbIE Ha 1.
2. HayuuTbCs aHaIM3UpPOBATh BO3MOXHOCTHM IPOIPAMMHBIX CPEACTB C
npumenennem MHU.

3agaHus 111 BbITIOJTHEHUSI 1 MeTOAMYeCKHe PeKOMEeHIaNH:
3aganue 1
Hcnonp3ysi TpuBENEHHBI HUXKE CIUCOK HMHTEPHET-CCHUIOK, a TaKXKe ApyTHe
WHTEPHET-UCTOYHUKN, H3YYUTE HHTEIUICKTyaJIbHBIC CHUCTEMBI, MpeaJiaracMble Ha
PBIHKE.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-
programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
OrnpenenuTe UX HaNpaBJICHUE:
- akcniepTHbIe cucteMsl (DC);
- CUCTEMBI ¢ 0a3aMM 3HaHHMI;
- UHTEJUICKTyaJIbHOE 00yUYCHHUE;
- HEUPOHHBIE CETH.
3ananue 2
[Tpoananmu3upyiiTe BO3MOKHOCTH, 00JIACTH TPUMEHEHUS, TOCTOWMHCTBA M HETOCTATKH
M3YYCHHBIX HMHTEIUICKTyabHBIX cHCTeM. Ha OCHOBe aHamm3a COCTaBbTE OTYET B
TabIu4yHOM dopme:

Hassaunue [10 | BosmoxxHoctu | O0nacte CTOuMOCTBH HcTtoynuk
WJIM CEPBHUCA, | POTPAMMBI MIPUMCHECHUS uHpopManu
BEepCUs (Www. )

Crnenaiite BbiBoA 0 pbiHKE [10. PaccunTaiiTe ynenbHbIi Bec 10 00JaCTH TPUMEHEHUS
I1O. N306pa3zute pe3yabtat rpadhuuecku (OCTPOUTE 1UarpaMmy).

Cnucok JiuTepaTypbl, peKOMEHIyeMbIi K UCI0JIb30BAHUIO 110 IAHHOM TeMe.
Ocnosnas: 1,2

Jlononnumenvuas: 1-5

Hnmepuem-pecypcoi. 1-5


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




Tewma 2. [IporpammHoe oOecrieueHue U OHJIalH CepPBUCHI, MpuMeHsembie B U

Jlabopartopnas pabota padota Ne4-6.
Tema: [IporpammHoe o0OecrieueHue U OHJIalH CepBUCHI, TpuMeHsemble B TN
Ha3Banmue padorbi: @opmanuzanus 3HaHUN. Mcronp30BaHNE CEMaHTUYECKUX
CeTeM T PECTABIICHUS 3HAHU N
®opmupyembie komnerenuuu: [1K-7
Bonpocs! (koMneTeHUUN, HABBIKHU) 1JISI OCBOCHUS:
1. M3yuuth oOmiee MpeicTaBiIeHHE O CEMaHTHYECKOW ceTh M (pperimax mis
MPEICTABJICHUS 3HAHUM.
2. HayuuthCcsi CTpPOUTH CEMAHTHYECKYHD CETh U HUCIONB3yS (pehMBI
peanu3oBaTh CTPYKTYPY OTHOIIEHUH.

3anaHus 11 BHINIOJIHEHUS U MeTOANYEeCKHEe PEKOMEH AN

CemaHTHUeCKasi CETh — 3TO OJIUH U3 CMOCOOOB MpeACTaBieHUs 3HaHU. V3HaYanbHO
CEMaHTHYeCKasi CeTh OblIa 3aJyMaHa Kak MOJENb MPEIACTaBICHUS JOJITOBPEMEHHOM
NaMsITH B MICUXOJIOTHUU, HO BIOCIEICTBUU CTajla OJTHUM M3 CIIOCOOOB MPEACTaBICHUS
3HaHui B OC.

CemaHTHKa — 03Ha4aeT OOIIMe OTHOIIECHUS MEXIy CUMBOJIAMH U OOBEKTaMH U3 ITHX
CHMBOJIOB.

_ eMKOCTh
KJIacce
METaJLTITIESCKINT,
“AIHIK CBOIICTBO | (hap(pOpOBBIIL I T. [,
TIPIIMED (papdoporrrii

[IpocTreiimuii o6pa3elr ceMaHTUYECKOM CETH

Bepmmnbl — 3T0 00BEKTHI, Ayr'M — 3TO OTHOIIEHUsA. CeMaHTHYecKass MOJelb HE
packpbIBaeT cama 1Mo cede KakuM 00pa3oM OCYLIECTBIISIETCS IPEACTaBICHUE 3HAHUI.
[ToaTOMY CemaHTHYECKasl CETh pACCMATPUBAETCS KaK METOJI IPEICTABIICHUS 3HAHUU U
CTPYKTYypHUpOBaHUs 3HaHUU. [Ipy pacimpeHnn CEMaHTUYECKOM CETU B HEW BO3ZHUKAIOT
JIpYyrue OTHOLIEHUS:

IS —A (npunagnexut) u PART OF (siBiisieTcst 4aCThi0) OTHOIIEHUE:

L[EJI0€ — YaCTh.

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



1s-a is-a

KA | | jacTodKa IITUIA
|
|
|
|
BIageeT THE30
2 | Ha4alo = partof
BEeCHa KPBLIbS
KOHEII
OCEeHb

Pacmmpenne cemanTHUECKOU CETH

MoryT OBITh ¥ APYTHE OTHOIICHUS: BIIafieeT. Toraa CeMaHTUYECKAsl CETh PACIIHPICTCS
HepapXuuecku (BepIimHa UMeeT JBe BeTBU). Kpome Toro, MOKHO pacuIupuTh CETh U
JPYTUM OTHOIIEHUEM:

NIEPUOJ —> «BECHA — JIETOX.

[Tomyuaercsi mepapxudeckass crpykrypa mnossatus FOKO. MoxHo pa3outh Ha
noAcxembl. bonbimoil mpoOiaeMol s CEeMaHTUYECKUX CEeTed ABISIETCA TO, YTO
pe3yJbTaT BbIBOJIA HE TapaHTUPYET JOCTOBEPHOCTH, TaK KAaK BBIBOJ €CTh MPOCTO
HACJIeIOBAaHHE CBOWMCTB BETBU 1S-a.

Jns oToOpakeHHs] MEpPapXUUYECKUX OTHOIIEHUNW MEXAYy OOBEeKTaMU U BBEIICHUS
€AMHON CEMaHTUKU B CEMAHTUYECKHE CETH ObUIO MPEAJIONKEHO MCIO0JIb30BaATh
nporeaypHbie cetu. CeTb CTPOUTCS HA OCHOBE Kjacca (MOHSTHS); BEPUIUHBI, TyTH U
MPOIEAYPHI MIPEACTABICHBI Kak OObEKTHI.

3ananue 1

Hcnonb3ysi COOTBETCTBYIOIIME AYTH TOCTPOUTH CEMAHTHUUECKYIO CETh, KACAIOIIYIOCS:
1. reorpadum kakoro-nubo peruona. Jlyru: rocyaapcTtBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. UMarHocTHKU TJa3HbIX  3a0oneBaHuil. Jlyrm:  kareropum  OoJe3HEH,
naTO(PU3NOIOTHIECKOE COCTOSTHNE, HAOFOICHHSI, CAMIITOMBI.

3. pacmo3HaBaHUsI XUMHUYECKUX CTpyKTyp. Jyru: ¢opmyrna BemiecTBa, CBOWCTBa
BELIECTBA, 00JAaCTh NPUMEHEHUS, MEPHI TPETOCTOPOKHOCTH.

4. mpoueaypsl NOMCKA MOJE3HBIX UCKOMAeMbIX. Jlyrn: HAMMEHOBaHUE MCKOMAEMOTO,
PacCIoJIOKEHUE MECTOPOXKICHHUS, TIIyOuHA 3aJIeTaHus], METObI JOOBIYH.

5. cyneOHou mpoueaypsl. Jlyru: 1opuanyeckoe JIMI0, COObITHE, MEPHI BO3/ICHCTBUS,
CIOCOOBI paccie10BaHMUs.

6. pacnpeneneHuss MPOAYKTOB IO Mara3uHam. Jlyru: HCTOYHHMK CHaOKeHUs,
HAUMEHOBAaHHWE  TMPOJYKTa, CHOCOO0  TPAHCIOPTUPOBKH, KOHEYHBIM  MYyHKT
TPAHCIIOPTUPOBKH.

7. onpeneneHusl IMPUHAMICKHOCTA >KUBOTHOTO K OIPEACICHHOMY BHAY, THILY,
ceMeicTBy. Jlyrm: MecTo oOOMTaHMs, CTPOCHHE, OCOOCHHOCTH IIOBEJICHHS, BH]
MUTaHMUSL.

8. wmaccu(ukanmuy TMUIMEBBIX MPOAYKTOB. Jlyrm: HauMEHOBaHWE MPOIYKTA,
COCTABJISIFOLIUE YACTH, CIIOCOO MPUTOTOBJICHHUS], CPOK XPAHECHHUS.

9. pacnio3HaBaHus TUIA KomIbioTepa. J[yru: cTpaHa W3rOTOBUTENb, CTaHIApTHAs



KOHUrypauus, 006JacTb IPUMEHEHHs, UCIIOJIb3YyEMOE MMPOrpaMMHOe 00ecrieYeHHE.
10. wuepapxuueckoit ctpyktypbl bJ[. Jlyru: cucrema, COCTOsIHHME, Ha3HA4YCHMHE,
B3aMMOJIEHICTBHE COCTABIISAIOIINX.

Hcnoab3oBanue (ppeiiMoB AJsl NPEeACTABJICHUSA 3HAHUI
@®peiimMbI - 0IMH U3 PaCIIPOCTPAHEHHBIX (POPMATU3MOB MpeaAcTaBaeHus 3Hanuii B JC.
@peliM MOXHO MPEJCTaBUTh ce0€ KaK CTPYKTYpPY, COCTOSLIYI0 M3 Habopa syeek -
cn0TOB. KaKIBIil CIIOT COCTOMT M3 MMEHU U aCCOLMUPYEMBIX C HHUM 3HAYCHUM.
3HaueHHUsT MOTYT MPEJCTaBIATh COOOM JaHHBIE, MPOLEAYpbI, CCHUIKM Ha Jpyrue
¢dpeitmMbl Uau ObITH MyCTHIMU. Takoe MOCTPOEHUE OKAa3bIBAETCS OYEHb YIAOOHBIM s
MOJIETMPOBAHUS AHAJIOTHM, OMKMCaHUs 00acTei ¢ pOJAOBHUIOBBIMU CBSI3SIMU MMOHSATUN
U T.II.
JIto6oit ¢peliM COCTOMT W3 HEKOTOPBIX COCTABISIONIMX, MUMEHA W COJCp>KaHUE
KOTOPBIX OIMCAHO HIXKE:
1. Ums dpeitma. D10 uaeHTHuPUKaTOp, MpHCBAuBaeMblid ¢peiimy, dpeitMm ToKeH
UMETh UM YHUKAJIbHOE B JJaHHOU (PpeiiMOBOM cHUCTEME.
2. ma caora. OT0 uAEeHTU(PUKATOP, IPUCBAUBAEMBIN CIIOTY; CJIOT JOJHKEH HMETh
YHHKAJIbHOE UMsI BO (periMe, K KOTOpOMY OH MpUHaANIeKUT. OOBIYHO UM CIOTa HE
HECeT HUKAKOW CMBICIIOBOM HArpy3KU U SIBJISIETCS JIMIIb UIEHTU(PUKATOPOM JTAHHOTO
cioTa.
3. YkazaTenu HaclieqoBaHUsA. DTH yKa3aTeNIH KacarTcs TOJIbKO (PEHMOBBIX CUCTEM
UEPApPXUYECKOTO THUIA, OCHOBAaHHBbIE HAa OTHOILECHUSX ‘‘a0CTpPaKTHOE-KOHKPETHOE”,
OHHM TMOKa3bIBAIOT, KaKyl MH(popMaIuio 00 arpubyTax CIOTOB BO (peiiMe BEpXHEro
YPOBHSI HACJEAYIOT CJIOTHI C TaKUMH € MMEHaMH BO ¢peiiMe HIKHETO YpPOBHS.
Tunuunsle ykazarenu HacnegoBanus Unique (U: - yHukanbHblii), Same (S: Takoii xe),
Range (R: ycranosnenue rpaunuir), Override (O: urHopupoBath) u T.1. U MOKa3bIBaET,
9TO (peliM MOXKET UMETh CJOThI C Pa3HbIMHU 3HAYEHUSIMHU: S - BCE CIOTHI JOJIKHBI
UMETh OJMHAKOBBIE 3HAaueHUs, R - 3HaueHue ci0TOB (ppeliMa HUKHETO YpPOBHS
JOJHKHBI HAXOAUTHCS B TIPE/IeNax, YKa3aHHBIX 3HAYCHUSIMH CIIOTOB (ppeliMa BEpXHETO
ypoBHS, O - Mpu OTCYTCTBUU yKa3aHUSA 3HAUCHHE CIIOTa (peiiMa BEPXHETO YPOBHS
CTAHOBUTCSl 3HAYEHUEM CJIOTAa (PpeliMa HUKHETO YPOBHS, HO B Cllydae ONpeeieHus
HOBOI'O 3HAYEHMs CIOTOB ()pEHMOB HIDKHMX YPOBHEH YKa3bIBalOTCS B KayecTBE
3HAYEHUH CIIOTOB.
4. Yka3zaHue TuIa JaHHBIX. YKa3bIBAETCS, UTO CJIOT UMEET YUCIEHHOE 3HAaUeHHE, MO0
CIIYKHUT yKazareneM apyroro gpeiima. K Tunmam naHHbIX OTHOCSITCS:
FRAME (yxkazatens), INTEGER (uensiit), REAL (aeiictBurensusiii), BOOL (OyneB),
LISP (mpucoenunennass mpouenypa), TEXT (tekcr), LIST (cmucox), TABLE
(rabmuna), EXPRESSION (BbipaskeHue) u ap.
5. 3nauenue cnora. [lyHKT BBOAA 3HaYEHUS CII0TA. 3HAYEHUE CII0TA TOJKHO COBIIAaTh
C YKa3aHHBIM TUIIOM JTAHHBIX 3TOTrO CJI0Ta, KPOME TOT'O JOJIKHO BBIIOJHATHCS YCIOBHE
HACJIEJOBAHUSI.
6. JlemoH. 3nech naercs onpenenenue nemonoB tuna [IF-NEEDED, IF-ADDED, IF-
REMOVED wu t1.1. JleMOHOM Ha3bIBaeTcsl MpOLEAYpa, aBTOMATUYECKHU 3aIrycKaemas
IIPU BBIMOJIHEHUU HEKOTOPOTO YCIOBHUSA. JJEMOHBI 3aITyCKAOTCS MPU
oOpalieHMM K COOTBETCTBYIOLEMY cJoTy. Kpome Toro, neMoH sBIseTcs
Pa3HOBUIHOCTBHIO IPUCOEAMHEHHOM MTPOLIEAYPHI.



7. llpucoennuenHas npoueaypa. B kaduecTse 3HaU€HUs CIOTAa MOXKHO HCIOJI30BaTh
nporpaMmmy mnpoueaypHoro tuna. Korma Mbl roBOpUM, 4TO B MOJETSX PEACTABICHUS
3HaHUN (peiiMamMu OOBEAMHSIOTCS TMPOIEAYPHBIE U JEKJIapaTHUBHBIC 3HAHUSA, TO
CUMTAEM JIEMOHBI U IPUCOEANHEHHBIE MPOIEAYPHI TPOLIEAYPHBIMU 3HAHUSAMMU.
OCOOEHHOCTBIO HEpPapXUUYECKOM CTPYKTYpbl SBISETCA TO, 4TO HH(opMauus o0
aTpubyTax ¢peliMa Ha BEpXHEM YpPOBHE COBMECTHO MCIOJIb3YETCS BCEMH (PpeiiMaMu
HIDKHUX YPOBHEH, CBSI3aHHBIX C HUM.

Hanpumep: ®peliMoBoe npeicTapieHrne KOH(pepeHInH.

Hepapxuueckue ¢ppeiiMOBBIC CTPYKTYpbI 0a3UpYIOTCS Ha OTHOIIEHUAX IS — A Mexay
¢dpeiimamMu, OMHUCHIBAIOUIUMHU HEKOTOPYIO KoH(pepeHuuto. Bce dpeliMbl A0MKHBI
coaepxartb uapopmaiuio o JJATE, MECTE, HASBBAHUUW TEMbI, JOKJIAJIYUKE.
Takum 006pa3om, Ha caMoM BepxHeM ypoBHe omnpenene gpeiivm KOHOEPEHIIMAL.
Kondepennuu pasnensitorcs Ha KOMMepYECKHe U 1Mo pa3BUTHIO. OHU COCTaBISIOT
nouepHue (periMbl. B HUX MOryT OBITh J00aBJICHBI CIOTBI: 00OBEM TOPTOBIU M
OO/IKET.

KoH(epeH A
Hama
Mecro
Tena
IS-A I5-A
KOMMEpPI eCK T10 PA3BHTHIO
Hama Aama
Mecro Mecto
Tena Toprorms Tema PaseH1HE
HOoKTaMHE JOKIaHHK
] IS-A
02.01.92 4 KoHpepeHIEs
Hama
Mecto KoHdeper-2an SKIEMITIAD

Tena
Horxmamaar  Aumako

[Tpumep dpeiimoBoit Mmoaenu

3aganue 2.

Hcnonb3ys ¢peiiMOBYI0 MOJENb MPEACTABICHUS 3HAHUN peain30BaTh CTPYKTYpPY
OTHOUIEHUH, ONKCHIBAIOIINE CIAEAYIONINE CUTYALlUU:

1. 5K3aMeH MO JUCHUIUIMHE 3a CEMECTp y MpenojaBaTessl MPU COCTABISIOIIMX:
CEMECTp, 3K3aM€H, MPEIo1aBaTeib, OLEHKA, CTYAEHT, I0Jy4aTh.

2. BEIOMOCTh MIpPHU COCTABISIIOIIMX: JUCLMIUIMHA, CTYAEHT, HSK3aMEH, CEMECTp,
IPEeroaaBaresb, OLEHKA.

3. KOH(pepeHLUss N0 KOMMEPUYECKHMM BOIpPOCaM IMpHU COCTABJSAIOUIMX: AaTa, MECTO
IIPOBEICHHUS], TEMA, LIEb BBICTYIIAIOIINE.

4. mony4yeHue OLICHKM HPH COCTABISAIOIIMX: NPENoJaBaTeib, CTYIEHT, OLECHKa,
10JIy4aTh.

5. UCHOJIb30BaHUS M3JENMS MPU COCTABISIIOUIMX: OpraHu3aius, pa3padoTka
TEXHOJIOTUYECKOI0 PpEeIIEHus, HcciaeqoBaHue «puzndeckoro 3¢ @dexrTa», MeTOJbI



CO37IaHUs U3JICIHSI.

6. uHbOpMAIMOHHAsS CTpyKTypa b/l B MamMHOCTpOSHHHM TNPH COCTABJISIOIIMX:
buzndeckne 3PGEeKThl, TEXHUYSCKUE PEIICHHS, U3CIHs, O0BEKT IMOCTaBKH H3ICIIHS,
puOOPHI U CTEH B, HOPMATHUBHI.

7. knaccu(uKanys MpoayKTa MPU COCTABIISIIONINX: Ha3BaHHUE, 00JIACTh MMPUMEHEHUS,
CIoco0 XpaHEeHHUsl, CIOCO0 TPAHCIIOPTUPOBKH.

8. aymuropmsi (OmMCaHWE) TIPH COCTABJSAIONIMX: BMECTHUMOCTh, Ha3HauYeHUE,
COCTABJISIFOIITNE, MECTOHAX 0K/ ICHHE.

9. )KMBOTHBI MUpP TPH COCTaBIISIONIMX: BHJ, THII, cpefa OOWTaHUs, OCOOCHHOCTH
TIOBEICHUSI.

Cnucok JuTepaTypbl, peKOMeHIAyeMbIid K MCI0JIb30BAHUIO N0 TaHHOM TeMe.
Ocnosnas: 1,2

Jlononnumenvuas: 1-5

Hnmepuem-pecypcoi. 1-5



[Ipaktuueckue padotsr 7-10.
Tema: MeToapl HCKYCCTBEHHOTO MHTEIIJIEKTAa B COBPEMEHHOM 00pa30BaHUU
Ha3Banmne pa6otbi: Co3/aHiEe OHTOJIOTHH B CUCTEME PROTEGE. OcHoBbI
RDF u OWL
®opmupyembie komnerenuuun: [1K-7
Teopernueckasi 4acTh:
Bonpocs! (koMneTeHUUM, HABBIKHU) 1JIS OCBOCHUSA:

3. Onpenenuth NpeAMETHYIO 00JIaCTh, CO37aTh KJIACChI, OTHOIICHUS C
UCIIOJIb30BaHUEM cUCTEMBI Protége, a Taxke Ha mpumepe co3aanHoi b3
paccmotpetb Mmojienb RDF, a3tk OWL u cuntakcuc Turtle.

4. Hayuutbcsa peanusoBbiBaTh NoHsATHs Defined Classes, DL Query B

cucteme Protége

N3y4uTh BO3MOXKHOCTH sA3bIKa 3apocoB SPARQL

6. Hayunthcs aHanu3upoBaTh CO3[aBaTh I[paBWJIa MJig MPOBEPKHU
uH(popMaIu o ToBapax ¢ nmomoibko s1361koB SWRL 1 SQWRL .

e

Bauamm AJIA BBINOJJHCHUA U METOAUIECCKUE PEKOMECHAAIUU

B xauecTtBe npumMepa Oyaet paccMoTpeHa MH(pOpMaIUs O KOHKPETHOM TOBape
(koHKpeTHOM cMapTdoHe') ¥ Ha ee OCHOBAaHMHK COCTaBJIEHA epBas Bepcus b3.

[Tepen nauamom paboThl ¢ cuctemoit Protégé [6] He0OX0IUMO COCTaBUTh XOTS
Obl HEKOTOPYIO YHPOLICHHYI0 KOHIENTYalbHYI0 MOJENb MpeaMeTHou obmactu. U,
JUIsl TOTO 4TOOBI TOTOM HE OBUIO CIIOKHOCTEH ¢ ee (popmanuzanuend, He0OX0IUMO
ONpPENEIIUTh KaKMMHU CYILIHOCTSMHM MOKHO OIEpUpoBaTh. B gaHHOM ciyyae 3TO
cymHocTa Moaenu RDF [1, 2] u si3eika OWL [4], T.K. MHOTHE CUCTEMBI M OMOIMOTEKH,
B TOM uucie Protégé mommep>kMBaeT 3TH CTaHAAPTHI, 1 OHH SBJISIOTCS HamOosee
pacnpocTpaHEHHBIMH.

Crout cpa3zy oTMeTuTh, yTo Moieab RDF sBisercs abcTpakTHOM U CyLIECTBYET
MHOECTBO SI3bIKOB C Pa3HBIMU CUHTaKcucaMu, peanusyronux ee [ 1]. OWL takxke mo-
KeT OBbITh MPeoOdpa3oBaH B HECKOJIBKO HOTAIUM U B 000 u3 si361koB RDF [4]. Kon
KpPETHbIE CHHTAaKCUCBhI OyIyT OOCYX AaThbCsl MO3/HEE U BCE MPUMEPHI, ONKUCAHHBIE
HIKE MOTYT MX HE MPUJICPKUBATHCA.

Onronorust B pamkax wmonaenu RDF mpeamonaraer omnpeneneHue roObIX
NOHATUN NpeIMETHON 00JacTH B BHUAE TPOCK: CyOBEKT — MIpeauKaT — OOBEKT.
MHoxkecTBO Takux Tpoek obpasyer rpad mnoHaTuil. CyOBeKTBl U OOBEKTHI
UHTEPHPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO Tpada, a mpeanKaThl Kak ero
nyrd (A ONPEAENSIIOT OTHOIICHUS MEXAY CYIIHOCTSIMH). BepmmHbel MOTyT OBITH
CIEAYIOLIUX TUIIOB: PECYPC, IyCTas BEPIIMHA.

Pecypc onucbiBaeT HEKOTOPOE MOHITUE PEATTLHOTO MUPA U Pa3JIeNsAeTCs Ha CChI-
JIOUHBIE PECYPCHI U CKassipHble. CCHUIIOYHBIE PECYPCHI — 3TO HEKOTOPbIE MOHITHS, KOTO-
pele  MOTYT HWMETh XapaKTepUCTUKH (Hampumep, cmaptdoH, cmapTdoH
SMG965FZPHZER, »skpan). Takum TOHSATUSM NPUCBAUBAETCA TJI00ATbHBIN

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



yaukansubiil uaentudukatop IRI (Internationalized Resource Identifier) (nampumep,
http://myontololgy.org/goods#phonel). CooTBETCTBEHHO, TaKHE PECYPChI MOTYT HaXO-
JUTHCS KaK HAa MeCTe CyObeKTa, TaK U Ha MeCTe 00bEKTa B 3aBUCUMOCTH OT MpEAUKATa.

CkansipHbIE PECypChl YKa3bIBAIOT HEKOTOPHIE KOHKPETHBIE XapaKTEPUCTUKU U
SBJISIFOTCS IPOCTO 3HAYEHHUEM ONpeIeIeHHOro Truia. COOTBETCTBEHHO, TAKHE PECYPCHI
MOTYT HaxOJUTCA TOJbKO Ha MecTe oObekTa. Ho, mpu 3TOM Il HUX MOMKET
ONMpEeNeNsITbCA THUO M JUIsl CTPOKOBBIX 3HAYEHUUW MOXET OMNPENEsAThCA S3bIK.
Hanpumep, ayig Hameil npeAMeTHOW 00JaCTH TAKUMHU CYLUTHOCTSIMU MOTYT SIBJISITHCSL:
6.2 (KoHKpeTHasi AuaroHayb 3kpaHa; float), «Samsung Galaxy S9+— (opurunaibHOe
Ha3BaHHUE; string); «4epHbIA—(@ru (1BET; String; pyccKuii).

Taxxe HEOOXOAMMO OTMETUTh, YTO «IPEAUKAT™ TaKXKe MOXKET OBITh
«CYOBEKTOM™ WM «O0BEKTOM™ B paMKaxX APYrHX TPOeK. ITO HEOOXOAMMO YTOOBI,
HaIllpuMep, ONUCATh OrPAHUYEHUSI JAHHOTO OTHOLIEHUS.

[Tycras BepinHa B OCHOBHOM HEOOXOJMMA JIJIsI «MMUTAIIMSI " N-apPHBIX CBS3EH.
Kax BUIHO 13 KOHLENINN MOJENH, IPEIUKAT MOKET CBS3BIBATH TOJIBKO 2 pecypca. Ho,
3TO pelIaeTcs € MOMOLIBI0 BBEACHMS NMPOMEXYTOUHOW BEPIIMHBI M pa3ieieHUEM
CBSI3HM Ha HECKONbKO OnHapHbIX. [Ipu 3TOM BepiinHa He Oy1eT MpeACTaBIATh OHATHE
peanbHOro MHpa U €l HET CMBICIIa AaBaTh YHUKAIbHBINA INI00AIbHBIA UACHTU(PUKATOD,
JOCTATOYHO JIOKAJIBHOIO JUIsl COCTaBJEHUS Tpoek. MIMEHHO Il TakuX BEpLIUH U
BBeJIeH 00cyxaaemblid Tul. [Ipu 3TOM He Bcerjia O4e€BHUIHO CTOUT JIM BBOJUTH JJIsl TOU
WIM HMHOW CYIIHOCTH Tio0anbHOM wuaeHtudgukarop. Hampumep, KOHKpeTHBIN
cMapThoH oO0JaAAeT PAJIOM XAPAKTEPUCTHK JUCIUIES] U OBbLUIO PEIIEHO BBIACIUTH
JUCIUIEN KaK OTAENbHYIO CYIIHOCTh. [Ipu 3TOM A HAC OH SIBJISIETCS HEOTHEMIIEMOM
4acThl0 cMapT(oHa, a MPOU3BOAUTENb CMAPTPOHA MOKET CTABUTHb Pa3HbIe MOJEIU
JIUCIUIEs OT Pa3HbIX MNPOU3BOAUTENEH MPU YCIOBUU COXPAHEHHUS XapaKTEPUCTUK.
Torma moxer ObITh LEnecooOpa3HO MCMONb30BaTh MycTyr BepimuHy. C npyroi
CTOPOHBI, €CJIU POU3BOAUTEID IPUCBOWI TAHHOMY AMCIUICIO ONPEEICHHBINA KO, TO
MOKET OBITh 1IeeCO00pa3HO BBIIEIUTH €ro Kak pecypc. T.K. OH MOXET OBITh
YCTAHOBJIEH W Ha Jpyrod cmaptdoH, a Takxke OyJeT Npolle peaTu30BbIBaTh,
HaIpuMep, 3arpochl JJIs OINPEIEJICHHsS] CEPBUCOB, I€ €CThb B HAIMYMU JAHHBIN
mucrie.  [Insg  nmpuMepa  mycTOM  BEpIIMHBI  PACCMOTPUM  XapaKTEPUCTUKY
«pa3peuieHue " y KOHKpPETHOTO AUCILIES:

SM-D-G965FZPHSER pa3pemenue X

_ X Topu30HTAIIb 2960

_ X BepTukaiib 1440

JlanHbIe TPOMKK OMUCHIBAIOT Tpad, M300pakeHHBIN Ha puC. 1.

SM-D-GO65FZPHSER paRpCiOHmNE: FODMIOHTAND

2960

L 5| 1440
BEDOTHMHEAND

Puc. 1 I'pad, onuceiBaromuii pa3penieHue AUCIuies

CTOUT OTMETHTh, YTO JAHHBIC MOHATHSA TaKXE MOXKHO OBLJIO OIHUCATh C
UCIIOJIb30BAaHUE 2 CBs3el  «paspelieHue rop—, «paspelieHue Bep— u  0e3
IPOMEKYTOUYHOM BepIIMHBL. UTO MOKa3bIBaeT, YTO CO3/JaHHE OHTOJOTHU OCTACTCS
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BapUATUBHBIM MPOIECCOM, 3aBUCSIIUM OT KOHKPETHBIX IeJIed M MpEeAnoYTeHUMN
pa3zpaboTuuka.

Kax mpasuio IRI pecypca cocrout u3 unentuduxaropa b3 unm npocrpancTaa
UMEH u uaeHTuduKaTopa MOHATHS B HEM. Hampuwmep,
«http://myontololgy.org/goods#phonel—, MOKET 03Ha4YaTh, 4YTO OMIHCHIBACTCS
MTOHSTHE «phonel— B b3 TOBapoB C UJEHTUPUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHcaTh KaXIbId pa3 MOJHbBIN
uaeHTuukarop b3 nau nmpocTpaHcTBa UMEH, €ro 3aMeHsIoT Ha npedukc. Hampumep,
MO’KHO 3aITUCBhIBaTh «mo:phonel—, rae moa «mo:— OyAeT moapa3yMeBaThCsl MOJTHBIN
IRI B3.

Cranpapt RDF BBOIUT HE TOJIBKO KOHIIETIIIMIO, HO M 3 MPOCTPAHCTBA UMEH C
o6mumu noustusimu: rdf, rdfs, xsd [3]. I'me xsd onmuckIBaeT TUITBI, KOTOPHIE MOYKHO HC-
noyib3oBaTh B OHToNorusix Ha Oaze RDF (manpumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hanmpumep, paspenienue aucruies 1Mo TOPU30HTAIA MOTJIO
OBITh OINMHCAHO CIEAYIONUM 00pa3oM: X TOpu3OoHTalmb ‘29607"xsd:integer.
OcHoBuble noHsaTUs u3 rdf, rdfs, KoTopsie OyAyT HCTIONB30BATHCS B paMKaX JaHHOM
paboTtsl: rdfs:Resource (monsituie pecypca, onucanHoro panee), rdfs:Class (monsitue
kiacca), rdf:Property (nmonstue otHomenus), rdfs:subClassOf (oTHolIeHUE, KOTOpOE
ompeeNsieT «CyObeKT ™ Kak nmojkiacc «oobekra™), rdfs:subPropertyOf (oTHOIIEHUE,
KOTOpPO€ OMpelesieT «CyObeKT— Kak YTOUYHEHHE «OOBEKTa™, SBISIOLIETOCS
oTHomeHueM), rdfs:domain (oTHolIEHHE, OmpenessrIlee 00JacTh ONpeAcTICHUs
apyroro otHoueHus ), rdfs:range (oTHoIIEHHE, ONpeessollee 00JacTh 3HAYCHUS
apyroro otHouieHus), rdfitype (oTHoOIIEHHE, KOTOPOE OMpeAeNsaeT «CyObeKT ™ Kak
IK3EMIUISIP «OOBEKTa ™).

OWL saBnsieTcs CTaHIAPTU3HPOBAHHBIM SI3BIKOM CO3AaHUsl OHTOJOrHi. OH
UMEEeT HECKOJIbKO BapHAHTOB CHHTAaKCHCa (B TOM dnciie (DYyHKIIMOHAIBHBIN), a TaKkKe
MOKeT OBITh MpeoOpa3zoBan B M000i u3 cuaTakcucoB RDF. T.k. OWL coBmecTnm ¢
RDF, To B Hamem citydae oH OyAeT HHTEPIPETUPOBATHCS Kak HaAcTpoika Hax RDF,
KOTOpass YTOYHSET MOAXOA K CO3JaHHWIO OHTOJIOTHH, pPAaCIIUPSET BO3MOKHOCTH
MOJIEJTA ¥ BBOJUT HOBBIC CYITHOCTH (M3 TPOCTPAHCTBA UMEH OWl).

b3, coznannsie ¢ ncnonp3oBanueM OWL npeamonararor, 4To Ha HUX ITPOU3BO-
JTUTCS BBIBOJI, KOTOPBIN TTO3BOJISIET TPOBEPHUTH HEITPOTHBOPEYUBOCTE b3, BEIBECTH HO-
BBIC OTHOIIICHUSI.

B cBsi3u ¢ 3TUM onmMcaHuEe OHTOJIOTUU MOXKHO Pa3JIeIUTh Ha:

1 Cymnoctu. Bee nonsitusi, onvcanubie panee B pamkax RDF, a Takxe HekoTo-
pbie HOBbIE 13 OWL;
2 Breipaxxenus. Onucanue TOHATUS Yepe3 KOMOWHAIMI0O MHOXKECTBA JIPYTUX

cymHocteil. OJHUM U3 OCHOBHBIX MPHUMEPOB MPUMEHEHUS SIBISETCA ONPE/IECIICHUE
KJ1acca uepes BeipakeHue. Hanmpumep, «Kamepodhon— — 3to TenedoH, KOTOphIi UMeeT
HE MEHEE 2 OCHOBHBIX KaMep ¢ paspenieHrneM He MmeHee 20MeranuKcesiei; HOBbIM TUIT
«YUCII0™ — ATO 0OBETUHEHNE MHOYKECTB TEJIBIX YHCEII U YUCEI ¢ JPOOHOM JacThIO.

3 Axcrombl. TOYHO H3BECTHBIE MOJIOKEHUS W TOJIOKEHUS, KOTOpPBIE BCEraa
JIOJ>KHBI OCTaBaThCsl UCTUHHBIMU. Hanpumep, Ha oTHOIIEHHE «IUIOTHOCThI [nkcenein—
MOT'YT OBITh HAJIOXKEHBI OIPAHUYECHUSI Ha 00JIACTh OMPENENCHUs] — IK3EMIUISAP Kiacc
«Jluctneii— u obsacTh 3HaUCHUS — «Iieoe uncyio—. [Ipu aTom ecnu B 6a3e 3HaAHUI
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oyner tpoiika «G mmoTHOoCcThIIuKcenelt 529, To 3TO MOXKET MPUBECTH KaK K OITHOKE
(eciirt G TOYHO HE MOKET SABJIATHCS FK3EMILIAPOM Kiacca «/lucimieii—), Tak U K BBIBOAY
HoBOTrO oTHOMEeHUs «G rdf:type ducrumeit—.

Kax yxe 0buto ckazano Beime, OWL mo6aBisieT HOBbIC TTOHSTUS U aKCHOMBI.
Jlnis nanHON paboThl HEOOXOAUMBI CIIEAYIOIINE TOHATHUSA:

1 owl:Class. Aranornuno rdfs:Class;

2 owl:Thing. Knacc, sBnstonuiics npeakom Bcex kiaccoB. AHanornyeH Object B
HEKOTOPBIX SI3bIKAX MPOrPaMMHPOBAHHS;

3 owl:ObjectProperty. Ilogknacc otHomenui (rdf:Property), cBsi3piBaromux asa
pecypca c IRI;

4 owl:DataProperty. [Togkinacc ornomenuii (rdf:Property), cBsi3bIBaronux pe-

cypc ¢ IRI u nurepaur;

5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu object/data
property, sBISOIIeeCs MpeIKoM Bcex object/data property;

6 owl:FunctionalProperty. Knacc oTHommeHnui, npuMeHsieMbIX K OTHOMY «CYOb-
eKTy " TOJIbKO OAWH pa3. T.e. B OHTOJIOTUU HE MOXKET CYIIECTBOBATh JBA TPUILIETA «X
cyl—, «x cy2—, rne yl u y2 pasznbie cymHocTH 1 «c rdfitype
owl:FunctionalProperty—;

7 owl:disjointWith. OTHo1IeHHE, AEKTAPUPYIOIIEE, UTO IKIEMILISIP CyOBhEKTa-
KJ1acca He MOKET OBITh OJJHOBPEMEHHO SK3eMIUIIpOM 00bekTa-kinacca. T.e. B
OHTOJIOTMHU HE MOXKET CYIIeCTBOBATh JiBa TpurieTa «x rdfitype yl—, «x rdfitype y2—,
rae yl u y2 passsie kiaccel 1 «yl owl:disjointWith y2—.

8 CyuiHoctd, He0OX0AUMBIE JUIsl COCTaBIICHUS BbIpakeHHi. By iyT onuceiBaTh
npu nossiienun (owl:members,, owl:unionOf u T.71.)

Tenepsb, Koraa CyluHOCTH, KOTOPbIE MOTYT OBITh UCIIOJIb30BaHbI, 0003HAYCHBI,
MO>KHO CIUIAaHUPOBATH 00III€e OMMcaHue mpeaMeTHo obnactu. OHO pa3ieneHo Ha
ONMCaHUE KJIaCCOB, SK3EMILUISIPOB M OTHOIIIEHUM MEX]1y HUMU (pHUC. 2) U ONIMCaHUE
caMHX OTHoIleHu# (puc. 3).

SM-G965FZPHSER 2018

—» owl:Class

rof, BbIMycKa |
e
o rdf:type wacre npov3BoguTena
a2 Toeap SM-G965FZPHSER
]
£ rdfs:subClassOf =
2 SM-D-G965FZPHSER
° CmapTdoH T——— TEXHONOTMA 4acTb
rdf:type Ha
3Kpa
| Yacrb ToBapa uper AMOLED Exynos 9810
Y
4 6.2 pasgewerue
— AOucnnei i 3KpaH MAH KON-80
. " anep
o nukcene 8
Lu‘g | Kamepa 529 paspewieHve yactoTa pabpThbl
2 BEDTUKalb  npoueccopayril
v
f ‘/ﬁrgpe [2.9,1.9]
© |— [Mpoueccop 2960 1440

L—— AKKymynatop

Puc. 2 ®parmeHT rpada, OnuCchIBAIONIIETO KJIACCHI, SK3EMIUISIPHI U UX OTHOLICHUS B
paMKax onucaHusi cMapTHOHOB




owl:Property

ceBobogHoe

rdfs:range

o

rdfs:domain rdfs:range \\
L Tosap xsd:string unknown
rdfs:range rdfs:subPropertyOf
> t-Iacrbmgpa/ pa3spelleHue
Kog nponssogurtens  —
Wl rdfs:range
HuenoBoe 1 TexHONOrMA U3roTOBNEHUA PaspelueHme
rdfs:range 3KpaHa
L xsd:dauble rdfs:subPropertyOf \dfs‘:domain
rdfs:domain Ouenneit
rog, Bbinycka '_/ rdfs:domain
paspelueHue

ANaroHanb 3KpaHa

FrOpPU30HTaNb

Puc. 3 ®parment rpada, onmrchIBarOIIETO CBOMCTBA B paMKax OMKMCAHKS CMapTPOHOB

B pamMkax npuBeIeHHOro ()parMeHTa KJIacCOB BbIIEIEHbI OUEBUAHBIE KJIACCHI:
«ToBapy», «Cmaptdon». Takxke BbIIEIEHBI HEKOTOPHIE OTAEIBHBIE COCTABISIOLINE
cMapTpoHa Kak mojkiacchl kinacca «Yacte ToBapa»: «/[ucmieit», «Kamepay,
«IIponeccop», «Akkymynsarop». Crofa BbIIEIEHBI TOJBKO Camble Ba)KHBIE YACTH,
KOTOpbIE 00JIbIlIE BCEr0 MHTEPECYIOT MOKyNaTeNnei u Hanbosee HeHHbI Tpu 00paboTke
uHpopmaruu o ToBape. OcrajbHble XapaKTEpPUCTUKU OyayT 3adaBaThCs
OTHOILIEHUSAMU MEXKIY KOHKPETHBIM CMAapT(OHOM U KOHKPETHBIMM 3HAUECHUAMHU (Ha
U300pakKeHUM B KauyecTBE IMpUMEpPa TaKUX OTHOLICHUM MOYKHO BUIETb: «IOJ
BBIYCKa», «KOJA mpou3BoAuTens»). CTOUT OTMETUTb, YTO HEKOTOpPbHIE Y3JIbl
(mampumep, «[2.9, 1.9]») 3amansl B aOCTpaKTHOM BHJI€ U WX KOHKPETHOE 3aJjaHUE
Oyaer 3aBHCEeTh OT MCHOJB3YyEeMOrO0 CHHTAKCHUCa W/WIM  BO3MOXHOCTEH
UHCTPYMEHTAJILHON CUCTEMBI.

B pamkax mpuBeneHHOro (pparMeHTa CBOWMCTB HE cjenaHo pazzienenue Ha Ob-
jectProperty u DataProperty Bo nz0exaHue u3IMIIHEd KOHKpETU3aluy (Ipy peannsa-
MU pa3/efieHue JeJaeTcsl OYEBUIHBIM 00pa3oM). B paMkax mpsiMbIX HACIETHUKOB
«owl:Property» BblJieIeHbI TUITBI BO3MOKHBIX OTHOIIEHUI: «4acTb (715 CBSI3U TOBapa
C €ro 4YacThl0), «YHCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pellieHre» (JaHHbIE CBOMCTBA
OMpEeNeNsoT TPYINIy CBOWCTB, OOBEIMHEHHBIX OOIIEH 00JIaCTbIO OINpeAesICHHUS.
Pa3nenenne Ha TEKCTOBOE M CBOOOJHOE CHENAHO JUIsl YHPOIUEHHUS AajbHEHIIen
oOpaboTku. [Tox TEKCTOBBIMHM NOJAPa3yMEBAIOTCSI KOHKPETHbIE 3HAYEHUS, KOTOpBIE
MOTOM MOTYT OBITh ITpeoOpa30BaHbl B IEpeUncasieMblil TUIM. B paMkax cBOOOHBIX K€
ONMCAHUS MOTYT COJEpXkaThb HECKOJbKO XapaKTEPHUCTHK, OJIHY XapaKTEPUCTHKY,
3alMCaHHYI0 pa3HbIM 00pa3oM M T.O.), «unknowny» (rpynma XapaKTEpHUCTHUK,
n00aBIIeMbIX aBTOMATHYECKH B mporecce cOopa wuHPOpMANUU, IS KOTOPHIX
HEBO3MOYKHO OIPEAEIIUTh MPUHAJICKHOCTh K PAHEE ONMHMCAHHBIM IPYIIIIAM).

Heo0xoa1mo noHuMaTh, 4To B paMKax puC. 2, puc. 3 IpUBEACHBI TOJIBKO Ppar-
MeHTHI Tpada ass ynpoienus. OctaBuiecs (pparMeHThbl ONMUCHIBAIOTCS aHATIOTUYHO



U He 00J1a1at0T TOMOJIHUTEIbHBIMA OCOOEHHOCTSMU.

T.k. onucanue MOMKHO MOJpPa3yMeBaTh BO3MOKHOCTh cOOpa MHPpOpMALUH C
UCTIOJIb30BaHUEM MPOTPAMMHBIX CPEICTB, HEOOXOAUMO OOrOBOPUTH KaK MPH 3TOM
OyJeT NpOouCXOaUTh J0OABIEHNE HOBBIX CYIIIHOCTEH:

1. ITomyuuTh € AETANBHOM CTPAHULIBI TOBAPA CIMCOK XAPAKTEPUCTUK B BUJIE «HA3BAHUE
— TEKCT» WU APYrMX HEOOXOAMMBIX OTIENbHBIX MOJEH (CChUIKA, KOJA TOBapa,
KaTeropus 1 T.1.);

2 [Ipounssectu nouck noaxiacca kiacca « ToBap», COOTBETCTBYIOIIETO KATETOPUU
paccMmarpuBaemMoro Toeapa. Eciii He HalIeH, TO CO31aTh;
3 Coznath 3K3eMIUIAp MOJy4YEeHHOro B M.2 kiacca (JokanmpHas yacth [RI

dopmupyercs kak «Kon npousBoaurensk» ninm kak «Koa ToBapa» npu ero oTcyTCTBUN)
4 JIs Kak oM XapaKTepUCTUKH

4.1. IIpoBepUTh OTHOCHUTCS JIM XapPAKTEPUCTHUKA K OITMCAHUS KAKOTI'0-TO U3 MOJIKJIaC-
coB Kiacca «YHacte ToBapay. [loaknaccel knacca «Hacts ToBapa», a Takxke
OTHOLIEHUS, CBA3aHHBIE C HUMU 3aJIaHbl 3apaHEE U HE U3MEHSIIOTCS B IIpoLiecce
cobopa undopmarmu. Jjig KaxkJ0ro U3 TAKUX KJIACCOB 33JA0TCS CIIMCKH MOJIei
U IIpaBuiia ux mpeodpazoBanus. KoHkpeTHbie peanu3anuu 3Toi 4acTu He Oy Ay T
paccMaTpUBaThCA.

4.2. Ecnu OTHOCHUTCS, TO MOJYYUTh SK3eMIUSIp (2 MpPU OTCYTCTBUHU CO3/1aTh)
cooTBeTCTBYIOIIEH YacTu (dhopmupoBaHus JokanbHOM vacTu IRI mis Takux
yacTeil Takke IMpomucaHo B mpaBwiax u3 1. 4.1.). [nsg mnosydeHHOro
9K3EMILUIspa 3a4aTh OTHOLIEHHME, CBA3BIBAIOIIEIO €ro C paccMaTpUBAEMOM
XapaKTEPUCTUKOM.

4.3.Ecnu He OTHOCHUTCS, TO HAMTHU OTHOIIEHHE 10 UMEHH XapaKTEPUCTUKH (IIPU OT-
CYTCTBUM CO3/aTh OTHOIICHHE C TAKUM MMEHEM KaK JOYEpPHEE CBOMCTBO IS
CBOMCTBa «unknowny» WJIM TUIMU3UPOBAHHOIO CBOICTBa). CBSA3aTh HK3EMILISP
TOBapa C pacCMaTpPUBAEMbIM 3HAUYEHHEM XaPaKTEPUCTUKU IOJYYEHHBIM
OTHOUIECHUEM.
31ech MPOSIBIAECTCS TMOKOCTh OHTOJIOMYECKOro mnoaxoga. B ornuuum ot

PEISIMUOHHONW MOJENH, B JHOOOM MOMEHT JIETKO MOTYT OBbITh J0OaBJIEHBI HOBBIE
OTHOULIEHUS, MPOU3BEJIEH MEPEHOC UX B APYTYIO TPyNIy, NPOU3BEACHO 3aJaHUE UM
HOBBIX orpaHumyeHuil. Taxxe paboTa C ONHUCAaHUEM MPEIMETHON 00JacTH B LEIOM
BEJIETCSl B TEPMUHAX OOBEKTHOM WM J1H000M MHTEpecyrolel Hac Moaenu. [Ipu s3Tom
U3MEHEHUs, KaK MpaBUiIO, HE BEAYT K JOJIOMYy OXHMJIaHUS (T.K. 4Yalle BCEro
JOCTaTOYHO U3MEHEHMSI HECKOJIBKUX TPOEK).

[TonyuuB ob1iee HehopManbHOE ONMUCAHUE MOJENIH, MOXKHO IMPUCTYNaTh K €€
(dopmanuzanuu u peanuzanuu b3 ¢ ucnonb3oBaHNEM KOHKPETHOTO CUHTaKCUca U/ MU
UHCTPYMEHTapusi. DTU MPOLECChl OYAYyT JAeNaThbCs MapajieNbHO C UCIOJIb30BAHUEM
cucteMbl Protege.

[lepBoHauaibHO ~ TOCJIE  3allycKka  CUCTEMbl  HEOOXOJMMO  3a/1aTh
UACHTU(UKATOP OHTONOTHH Ha BKIagke «Active ontology» B mone «Ontology IRI»
(puc. 30). JanHblil uaeHTU(GUKATOP TAKXKE onpeaenser U 0a3oBblil npedukc. s
nzo0paxenno onronoruu IRI 0yner «http://myontologies.com/goodsy, a 6a30BbIii
npedukc Ui BCex co3/laBaeMbIxX cylHocTel «http://myontologies.com/goods#»
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File Edit View Reasoner Tools Refactor Window Help

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

| a
|Active ontology | Entities ' Individuals by class DL Query

Ontology header: EIIEEE J Ontology metrics: Jeai 1= fes)
[« LIV Mt p-/imyontologies.com/goods| 6 Metrics

Ontology Version IRI

Annotations

Class axioms

|Ontology imports  Ontology Prefixes General class axioms |

Imported ontologies: Jealn 1= IS
Direct Imparts

Indirect Imparts

Mo Ressaner set. Select a ressones from the Ressoner menu V! Show nferences

Puc. 4 Briragka «Active ontology» B cucreme Protégé (a — manens B BKJIAJOK C aKTHB-
HO BKJIaJKOM «Active ontology»; 6 — naeHTU(hUKATOP OHTOJIOTHUN)

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

File Edit View Reasoner Tools Refactor Window Help

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

_a
|Active ontology Entities | Individuals by class | DL Query

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

Classes | Object properties

—— - Annotations
EmMEEE

Asserted -

B
Add subclass... Ctrl-E
Add subclasses...
DuplicateAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRI (Rename)... Ctrl-U
Copy IRI
Copy OBO Id

Copy display name
Copy as Markdown

Copy sub-hierarchy as tab indented text Ctrl+Alt-C = — e
Show IRl in Web browser -
Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D

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

Puc. 5 Bknagka «Entities» B cucreme Protégé (a — manenb B BKJIaJ0K C aKTUBHOM
BKJIagkon «Enititesy; O — maHenb BI0KEHHBIX BKIIAAOK BKIaAku «Entities» ¢
akTuBHOM BKJIaaAKo# «Classes»; B — cynmepkiacc owl: Thing; T, 1 — kHONIKH
n00aBIICHUS] HEPAPXHUH TTOIKIACCOB/TIOAKIIAcCA JIJIsl BBIICIICHHOTO Klacca)

Jlanee HEOOXOAMMO CO3/1aTh UEPAPXUIO KJ1acCcOB. J1Jist 5TOro He0OXOMMO BhIjIE-
JUTH KJIacc, MOIKIAcCaMU KOTOPOTo OYIyT BEpXHHE KJIACChl HaIled uepapxuu (B
HameM ciaydae owl:Thing, puc. 5B). [locime 3TOro BbI3BIBaTH KOHTEKCTHOE MEHIO
(mpaBoit kHomko# Mbimu — [IKM) u BeiOpate nyHKT «Add subclasses» (puc. 5r).
Kraccel Takke MOTYT J00aBISITHCS 110 OJHOMY (pHC. 51).

[Ipu Haxkatuu Ha KHOTKY «Add subclasses...» mosBiaseTcsl OKHO J00aBIECHUS
uepapxuu nojkiaccos (puc. 6). Kaxnas BBeeHHass CTpOKa B JaHHOM OKHE CO3/1aeT



OT/ICNIbHBIN KJ1acc (ImyTeM J00aBJICHHS B OHTOJOTHIO Tpoek «X rdfitype owl:Class . x
rdfs:subClassOfy»). I'ne x —IRI co3gaBaemoro kiacca, 3agaBaemblii Kak « {IRI oaTOII0-
ruu }#{o0paboTaHHOE MM _Kiacca}» (B paMkax oOpabOTKM MMEHU Kiiacca, IPOUCXO
JIUT, HAIpUMeEp, 3aMeHa npobena Ha «_»);y — IR poaurensckoro knacca, KOTOpbIii 3a-
naetcs kak owl:Thing ansa kmaccos, 3amannbix 6e3 orctyna u kak IRI Gnmxaiimero
BEPXHETO Kjacca C MEHBIIMM OTCTYNOM JUIsl OCTaJdbHBIX (OTCTYIBI 33/JaeTCs Kak
«Taby).

[Tocne naxkatus Ha «Continue» MOSBISETCS OKHO, MpeAJiaraoiiee co3IaTh s BCeX
CO3/IaBa€MbIX KJIACCOB OJIHOTO ypoBHsI oTHomieHus «owl:disjointWithy». [lns aToit
3a/1ayu corjamraemcs.

Enter hierarchy

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

ToBap
CrapTdon
YacTes TOBapa
Oucnneit
ARKYVMYIATOR
KamMepa
[poLeccop
Paspemexme

Prefix

Suffix

Continue  Cancel

Puc. 6 OkHO co3aHus HepapXuu MOJKIACCOB B cucteme Protége

[loka B3 sBasieTcss AOCTAaTOYHO MPOCTOM, PacCMOTpPUM €€ Tpaduyeckoe
npeacTaBiieHue U oauH u3 cuatakcucoB OWL/RDF. [Ins BeiBoma rpaduueckoro
MpeACTaBlICHUs HEOOXOIMMO akTUBUpoBaTh BkIaAky «Window -> Tabs ->
OntoGraf» u nepeiitu Ha Hee (puc. 7). 3aech OyAyT BUAHBI KJIACCHI, SK3EMILIAPHI
u object property. PaccmMoTpeHue TEKCTOBOIro MpEeACTaBICHUS MO3BOJUT HAM
YBUJETh KaKM€ UMEHHO TPOMKU MHCTPYMEHTaJIbHAsl CUCTEMa CO3/1aia Ha JaHHBIH
MOMEHT M JIy4Ille MOHSATh KaK OHa padoTaeT (B HEKOTOPBIX CIIy4asX MOBEJCHHE
CHUCTEMBI MOXET OBITh HACTPOEHO, 3JECh PACCMATPUBAETCS IOBEICHUE IO
ymom4yanuto). st aToro HeoOxonaumo coxpanuth onronoruto (File -> Save As).
[Ipu coxpaHeHuu Ha JAaHHOM 3Tare HEOOXOAMMO BBIOpaTh cuHTakcuc «Turtle
Syntax».
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Asserted ~

Search:

v SouiTing t]6) (8| %] 7] A< hl<d) (A6 ®8 |H5 @b
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- Tosap

s d1acTs_ToBapa

0 Tosap . L_ 7_| ) Paspewenne ‘ .‘-Iac'rb_roeapa |

anl nernas) Baseecs] GReee] S

Puc. 7 Bxnagka «OntoGraf» B cucreme Protégé

OTKpPBIB OTYIUBIITHICS (Dailyl MOXKHO YBUACTH TPUBEIACHHBIN Taliee TEKCT
(mpuBeAeHbl (PparMeHTHl ¢ KOMMEHTAPUSMHU, OOBSCHSAIOIIMMU CHUHTAKCUC U
o01y10 CTPYKTYpY OHTOJIorMH. KoMMeHTapuy HauWHAKOTCS C #).

#Onucanue HaYMHAETCs ¢ OOBABIEHUS PE(UKCOB

#Onpenenenue ooOmero mpedukca BCEX CO3/1aBAEMbIX CYIIHOCTEH (masee
MO>KHO BMECTO HErO MUCATh «:»

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

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

# «.» SIBJSIETCSI CHMBOJIOM Pa3JIeIUTeNIeM TPOCK

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

#nanee IRI Hamelt OHTOJIOrMU ONpeNENAeTCs KaK AK3EMILUISIP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee caenyeT onucaHue CO3JaHHBIX KIaCCOB

#«;» SIBISICTCS CICIMAIBHBIM pa3IelUTEIeM TPOCK M TOCIIe HETO HIET

JBOMKA «IIpeIuKaT — 00bEKT», a «CYOBEKT» OepeTcs U3 MpeaplIyleil TpOKU
:Axkxkymyssitop rdf:itype owl:Class ;
rdfs:subClassOf :Yacts TOBapa .

#T.e. 9T0 »HKBUBaJIEHTHO 3amucu «:Axkymynsarop rdfitype owl:Class
:Axxymyinsitop rdfs:subClassOf :Yacte TOBapa»

#Jlns noaknaccoB owl:Thing ortHomenue rdfs:subClassOf moxeT ObITh
OMYIIEHO MpHU TeHepanuu Qaitna

:Paspemenue rdf:type owl:Class .

#]lanee omMchIBalOTCsA OOIIME aKCHOMBI. B Hamiem ciyyae 3TO HECKOJIBKO
YCIIOBUI Ha TPYMIIBI KJIACCOB OJJHOTO YPOBHSI, UTO HUKAKHE CYIIIHOCTH HE MOT'YT OBIThH
AK3EMIUIIpPaMH OJHOBPEMEHHO HECKOIBKUX KJIACCOB U3 TPYIIIIBI

[ rdf:itype owl:AllDisjointClasses ;



owl:members ( :Axkkymynsarop :ucmieit :Kamepa :IIporeccop )] .

[IpeoOpazyeM mocneHIO 3anich B BU TPOEK IS €€ TOHUMAHHUS, YIUThIBAs
4TO: «[]» — O3BOJIAET 3a/1aBaTh MyCThIE y3JIbI; «()» — MO3BOJISAET 33/1aBaTh CHUCKH (151
3aganus cnuckoB B RDF ects criemmanbubiii kiace rdf:List m orHomenus rdf:first,
rdfirest):

_x rdf:type owl: AllDisjointClasses .

_x owl:members y .

_y rdfitype rdf:List . _y rdf:first :Akxkymynsarop . _y rdfirest e .

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

_lrdfitype rdf:List . 1 rdf:first :Kamepa . y rdfirest k.

_k rdfitype rdf:List . _k rdf:first :IIporteccop . y rdfirest rdf:nill .

DTO TaKKe MOXKET OBbITh 3anucaHo B GyHKIHOHANBHO cTuie: DisjointClasses(
:Axkymynsitop :Aucmeit :Kamepa :Ilpomeccop )
[Tonnmanue cTaHAAPTOB M CHHTAKCHCa 00JIerdaeT JalbHENITyo paboTy ¢ OHTOJIOTHEH
(B ocoOeHHOCTH paboOTy C 3ampocaMd W PEJAKTUPOBAHWE OHTOJIOTHH W3 TIPO-
rpamMHoOro kona). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE uHTEpderica
HE BCE omeparuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3/IaHUSI ITYCTBIX Y3JIOB,
HO TIPH TOM CHCTEMa B COCTOSTHUY MX TIOHSITh B OOJIBIITMHCTBE CITy4acB). Takke CTOUT
OTMETHTbh, YTO MHOTHE ONMCAHMSI TaK WJIM WHAYE TIPHUICTCS MUCATh CAMOCTOSTEIHHO B
COOTBETCTBUM ¢ ompeneineHHbM cuHTakcucoM (defined classes, croxxHbIe
OTpaHUYCHUS Ha ITOJISI ¥ T.JI. PEaTU3yIOTCS B CUCTEME C MCIIOIb30BaHreM Manchester
Syntax [7]).

Hanee neooxoaumo 3anats Object Properties. OHM 3a1a10TCsl aHAIIOTMYHO Hepap-
XHMU KJ1accoB Ha Bkiaake «Object Propertiesy.

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

File Edit View Reasoner Tools Refactor Window Help

< © goods (hitp://myoniologies.com/goods) v Search...

Active oﬁtdicgy 'Entities Individuals By class DL 'Query'j f)'n'tb'Gra'i"”

;'_I_ndivit_;lua_ls - - | = m owl:topObjectPraperty — http:/www.w3.crg/2002/07/owlétor
\Anrotation properties  Datatypes = Annotations | Usage
Data properties |

|Classes | Object propertlesa | Annotations

Chject property hierarchy: owl:topObjectPrope 1= m %

e i Asserted ~
Add sub-properties...’_
9]

Functional Equivalent To

Inverse ful

SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With
No Reasoner set. Selzct & reasonar from the Ressoner menu ¥ Show Inferences £

Puc. 8 Jlo6asnenue Object Properties (a — aktuBHas Bkiiaaka Object Properties, 6—
KHOIIKa 100aBJI€HUS UEPAPXUU OTHOIICHUI)




Ha manHOM »Tame HEOOXOAMMO 3a/aTh CBOMCTBA «UacCTb» M «paszpemieHuey. [lanee
OTIMIIIEM STH CBOMCTBA MOApPOOHEE, a UMEHHO 33/JaIUM 00JIACTh OMpEAeNICHUs U 00-
JacCTh 3HAYEHUSI.

Jlnsa cBoiicTBa «4acTb» obnacTe omnpeaencHus «ToBap», 00IacTh 3HAUCHUS
«Hactp_ToBapay. /{1 Toro, 4To0bI 3a1aTh 3Ty HH(pOpPMALMIO, HEOOXOAUMO BBIOPATH
cBOMcTBO (puc. 9a), Haiitu pazaen «Domains» B MOSIBUBIIEMCS OINHCAaHUU H

100aBUTh HOBYIO 3amuch (puc. 90), BIOpaB COOTBETCTBYIOIIUM KJIACC CYIIHOCTEH
(puc. 9r).

4€ noads (hito: /fmvontoloaies com/aooods)
goods (hitp://myontologies.com/goods
. g (ntipi/imy g B

File Edit View Reasonsr Tools Refactor

% = o Data restriction creator : Class Hieraréﬁy |
:ﬁcm goods (htlp://mycntologies com/goods) ;Class expression ditar |ObJect SR creator
Active ontology | Entities | Individuals by ¢ = Asserted -
Individuals |
Annotation properties  Datatypes | ?3'"“"’"“9
Data propetties E .
|Classes | Object properties "
e S Asserted -
v-mow|:topCObjectProperty
| HACTh
- paspelleHmne
OK Cancel
Transitive =4 topObjectProperty
Symm etric
Inverse Of
Asymmetr
Reflexive DPomains (intersection) 6 B

Irreflexive "Tozap

Ranges (intersection) +

Mo Reesones set. Select s reasonerfrom the Reasoner menu v Show Inferences IS

Puc. 9 3apanue undopmanuu o Object Property B cucteme Protégé (a — BeieeHHOE
CBOWCTBO «4acTh», O — KHOIKA JOOABJICHHUS HOBOW 00JIACTH OTPE/ICIICHNs, B — KHOTIKA
pEeIaKTHPOBAHUS CYIIECTBYIOIIEH 00JIaCTH ONIpeIeTICHIs, T — aKTUBHAs BKIIaJ[Ka Hepap-
XHUH KJIACCOB MPHU 3a]aHUH 00JIACTU ONIPEIeTICHUsI CBOMCTBA)

[Ipu 5TOM BO3MOKEH HE TOJIBKO BHIOOP M3 CYLIECTBYIOIIMX KJIACCOB, HO U 3a/1a-
HUE uyepe3 BbIpakeHus Ha BKIaakax «Class expression editor», «Object restriction crea-
tor» (OHU ABIAIOTCS OJHUM U3 MPUMEPOB, TNI€ MPHUAETCSA UCIMOoNb30BaTh Manchester
Syntax, a He mpocTo rpaguuecKuil UHTEPPENC).

[To ananoruu coznarorcsa Data Properties. [1onaHbIi criicok CBONCTB, co3/aBae-

MbIX B 1aHHOM B3, npuBenen Huke (Ipu co3JaHuu HE0OXOAMMO 3aMEHUTB «;» Ha Iiepe-
HOCBI CTPOK M OTCTY)

TEKCTOBOE

KOJI IPOM3BOUTEIS; LIBET 3asBJICHHBIN MPOU3BOUTENEM; CETh 2g; CETh
3g; vacrota lte; popMar sim KapThl; TEXHOJOTHS U3TOTOBIICHUS HKpaHa; MaTepHal
KOpITyca; 3alluTa KOpIyca; 3allluTa SKpaHa; CTENEeHb 3alluThl; ONEpaluOHHas



CUCTEMa; NPOU3BOAMUTENb IPOLIECCOpPa; MOENb IpoLeccopa; KOHPUrypauus
npoueccopa; rpapuuecKuil yCKOpUTEb; TUIT BCIIBIIIKK OCHOBHON KaMephbl
YHCIIOBOE
rOJl BBIITYCKAa; YUCJIO SIM KapT; JUaroHallb IKpaHa; pa3pelieHue ropu3oH-
Talb; pa3pellieHre BEPTUKAIIb; pa3pelleHne Kaap/ceK; MIOTHOCTh MUKCENeH; Konye-
CTBO LIBETOB 3KpaHa MJIH; KOJIMYECTBO SAEP; YacTOTa Mpolieccopa ITi; 00beM onepa-
TUBHOU aMATU I'0; 00bEM BCTPOECHHOM MaMSITH I'0; MAaKCUMaJIbHBINA 00BEM KapThl aMsi-
TH 10; KOJMYECTBO OCHOBHBIX KaMep; KOJIMYECTBO METaNMUKCeNIe OCHOBHOW KaMephl;
anepTypa OCHOBHOM KaMephl; KOJIMYECTBO Meranukceneil ppoHTaabHON KaMephl; KOJIU
4ecTBO (PPOHTAIILHBIX KaMep; EMKOCTh aKKyMyJisiTopa MA *4; BpeMst pabOThI B peKuMe
pasroBopa; BpeMsi paboThl B PEKUME OXKUIAHUS; IIUPUHA; BBICOTA; TOJIIMHA; BEC
JIOTUYECKOE
aBTO(OKYCHpPOBKa OCHOBHOH KaMephl; OINTHYEcKas cTabuiu3anus
OCHOBHOW KaMephbl; HalW4he BCHOBIIIKA (POHTAILHON KaMephl, HaIUYNe
OeCcTIpOBOIHOMN 3apsIKH
CBOOOJHOE
KOHQUTypauuss Tmpoleccopa; MAaT4YuKA; OCOOEHHOCTH OCHOBHOU
KaMephbl; KOMIUIEKTaluus; OnoOMeTpruecKas 3alnTa; 0COOEHHOCTH
JIst HUX Tak)ke He0OXOAMMO 3a/1aTh 00JIACTh ONPeAeNICHUs U 00J1aCTh 3HAUECHHUS.
CTOUT OTMETHUTB, UTO JIJIs1 BEPXHUX CBOMCTB B UEPAPXUU OyAET 33/1aBAThCS TOJIBKO 00-
JacTh 3HAYEHMS, T.K. TAKHE OTHOILIECHMS KaK «UYHUCIOBOE» MOTYT CBS3bIBATH JHOOOM
«CYOBEKT», HO TOJIBKO € urciioM. OKHO 3ajjaHue 06yiactu 3HaueHus 11 data properties
OTJIMYAETCS OT aHAJIOTUYHOTO 1715 object property (puc.10). J{s CBOMCTB «4HCIOBOEY,
«CBOOOTHOE», KTEKCTOBOEY, «JIOTHUYECKOE)» 00JIaCTh 3HAYEHUS 3a/1a€TCS C UCIIOJIb30Ba-
HueM BiJIagku «Built in datatypes», Ha koTopoil BeiOuparoTcst Tumbl «xsd:doubley,
«xsd:string», «xsd:booleany.



qMCNOEDE >

|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 OkHo 3amganus o6nactu 3HadeHus A data property B cucreme Protégé

JlJi1 HEKOTOPBIX CBOWCTB HEOOXOJMMO 3aJaTh JOIOJIHUTEIbHBIE OTPaHUYEHUSI.
Jlnis aToro ucnonb3yercs Bkiaaka «Data range expression» u Manchester Syntax. Pa3-
OepeM HEeKOTOphIe U3 CBOMCTB. PopMaThl CUM KapT CTaHIapTU3upoBaHbl: [lomHopas-
mepubie (1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF), Bctpoennsie (E-
SIM). IToroMy MOXHO 3a/1aTh JOMOJHUTEILHOE OTPaHMYCHNUE Ha CBOMCTBO «(popmar
sim kapTel» (puc. 11).

dropeaT_sim_kapThl

Data range expression
Built in datatypes

{H?F.::H, l12FFI1, I13FFI1, I14FFI1, I1E_5IMH}

OK Cancel

Puc. 11 3aganne qOMOTHATEIHHBIX OTPAaHUYCHHU Ha CBOMCTBO «(popMaT sim KapThl
PaccMoTpuM, 9TO Mpu 3TOM co3/aeTcs B ¢ailie OHTOIOTHH:
:popmar_sim_xaptsl rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcTroBoe ;



rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
'!3FF" '!4FFH HE_SIMH) ] .

Kaxk BusiHO, i1 omrcaHus 00J1acTH 3HAYCHUN CO3/1aeTCs ITyCTOM Y3€I1, KOTOPBIM
SIBJISICTCS] TUTIOM JTaHHBIX (3K3eMIutsipoM rdfs:Datatype) u ero sSKk3eMIisipbl MOTYT MIPH-
HUMaTh 3HAYCHHUS W3 3aJaHHOIO0 CHHCKa (32 CYET MCIOJb30BaHUS OTHOIICHUS
owl:oneOf). Ilpu wucnonb3zoBaHuM oOrpaHvueHUil Ha data property mycTod y3en
rdfs:Datatype co3maeTcst Bcerna, JajibHEHIITNE KOHCTPYKIIMU 3aBUCSAT OT BBEJICHHOTO
pazpaboTuukomM. PaccMOTpUM BO3MOXKHBIE KOHCTPYKIIMU JIJIsl TOTO TOJIS MOAPOOHEe:
1 {} — 3amaer CHMCOK 3HAYEHUMU, B paMKaX KOTOPBIX MOTYT OBITh TOJBKO CKa-
JISIpHBIC 3HAYEHUA (BO3MOXKHO MCIIOJIH30BaTh 3aJjaHUE TUIIA TAaHHBIX Yepe3 «*» U Teru
SI3BIKOB Uepe3 «(@»)

2 JIro6oti Tum nanueix (xsd:integer, xsd:string u T.J1.)
3 JIroboe ckanspHOE 3HAUYCHUE
4 [] — orpaHMuYeHKE Ha 3HAYEHUE, KOTOPbIE UIYT MOCJe TUIa 3HaueHus1. Hanpu-

mep, xsd:interger[> 0] COOTBETCTBYET WENBIM CTPOTO IOJOXKHUTEIbHBIM YHUCIIAM.
OrpaHuveHus MPOIMHUCHIBAIOTCS B HEOTPAHUYECHHOM KOJHMYECTBE dYepe3 3arsTylo,
Hanpumep: xsd:integer[> 0 , < 100]. Orpanndenusi, KOTOpbIE MOTYT MOHAOOUTHCS B
paboTax: Bce 3HaKHU CpaBHEHUS (>, <, >=, <=), IPOBEPKA CTPOKU MO PETYJISIPHOMY
BhIpakeHu1o (xsd:string[pattern “[0-9]{4}”’]. Heo6X01uM0O OTMETHUTH, UTO PETYIISIPHOE
BBIpQXCHHE B TAKOM BHJIE MPOBEPSET COOTBETCTBHE BCEM CTPOKH, a HE HIIET
NOJOOHBIE BXOXKICHUA. T.e. aHAJIOTUYHO BhIpaxkeHuto «[0-9]{4}$» B o0ObIUHOM
CUTYaIlUN).

5 Jlornueckue onepartopsl: or, and. Hanmpumep, «xsd:integer or xsd:doubley.

PaccmoTpum cBOICTBO «T0/1 BhITycKay. OH TOJKEH OBITh 1IEJIbIM YeThIpeX3Hay-
HBIM YHCIIOM HE MEHBITUM 1973 niu nenpiM He 001ee yeM ABY3HAYHBIM YUCIIOM (B
ciydae, €ClIM yYUThIBAEM BO3MOXKHOCTh BHECEHHUS COKpAIICHHOM 3amucu «20», «21»,
a He JemaeM mnpeoOpazoBaHue 3apanee). [loab3ysich HOBBIMH BO3MOXKHOCTSMH,
M3MEHHUM 00JIaCTh 3HAUYCHUN CBOMCTBA «4ncIoBoe» Ha «xsd:integer or xsd:double or
xsd:decimal». Jlamee 3agaguM  CBOMCTBY  «roJl  BBIYCKa»  OrpaHUYCHHE
«xsd:integer[>1973] or xsd:integer[>=0 , <= 99]». Takke paccMOTpuUM, KakK 3TO
BbIpakeHue npeodpasyercsa B RDF cunrtakcuc (Ha npumepe Turtle):
:ro_Beinmycka rdf:type 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])])].

[IpuBenenHOe BBIpAXKEHHE HECKOJBbKO ciokHee Manchester Syntax, HO
MO3BOJISIET MOJIYYUTh IOHUMAHUE Kak paboTaroT BeIpaxeHus B TepmuHax RDF u kak
OHH, COOTBETCTBEHHO, IOTOM 00padaThIBAIOTCS.

Cozpmarorcss 2 myctbix y31a ¢ oTHomeHusMu  xsd:minInclusive 0,
xsd:maxInclusive 99, kotoprie o0benuustorcs B RDF crincok (rdf:List yepe3 cokpa-



meHHoe onucanue «()»). Jlanee co3maercss HOBBIM MyCTOM y3€] — THIT IaHHBIX, OCHO-
BaHHbI Ha xsd:integer (owl:onDatatype), KoTOpble CcOEIMHSIETCS OTHOIIEHUEM
owl:withRestrictions ¢ co3gaHHbIM paHee cnuCKOM. [lONHOCTHIO aHAJIOTUYHO
co3maeTcs eme OAWMH THUI JIaHHBIX, OCHOBAaHHBIM Ha integer, HO C JPYTUMU
orpannueHusiMu. [locie 3Toro cosmaercst e€mie OJWH HOBBIM THUI JAaHHBIX, KOTOPBIC
onpenensercs kKak oObeauHenue (owl:unionOf) co3manHbix panee. I uMeHHO OH
ABJISIETCS] 00JIACTBIO ONpEENeHHsI Hallero cBorcTra. [Ipu 3ToM no akty, co3naHHbie
TUIBl UHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHS BO3MOXKHBIX 3HAYEHUW U MOTYT
paccMaTpUBaThCA KaK MHOKECTBA.

Ha ocTasibHble CBOMCTBAa OrpaHUYEHUsI MOTYT OBITh HAJIOKEHBI aHAJIOTUYHO.
Kak MuHMMYyM HEOOXOIMMO 3alOJHUTH O0JIACTH ONpENETCHUS U 3HAYCHUS MIJis
CBOMCTB, CBSI3BIBAIOIIMX YAaCTH TOBAPA U KOHKPETHBIE XapaKTEPUCTHKHU («MaTepHal
KOpITyCa», «KOJHYECTBO siaep» M T.A.). OcTalbHOE HAa JAHHOM 3Tafne€ MOXKHO
OCTaBUTh KaK €CTh U MEPEeXOAuTh K 3K3eMiuisipaM. OHU CO3[al0TCS Ha BKJIAJKE
«Individualsy. (puc. 12)

Ha panHOM BKIIAZKE 3K3EMIUSIPBI CO3AAr0TCA 1O ofgHoMy. Jlist 3toro
HE0OX0IMMO HaXKaTh HA KHOMIKY Ao0aBieHus (puc. 120) u BBecTH JOKaIbHOE UMsI (Ha
OCHOBAaHHUH KOTOpOTo ¢ ucrnoisibzoBanue IRI onTonorun Oyner creHeprupoBaH MOTHBINA
IRI), monusiii IRI wnu unentudukatop ¢ ucnosibzoBanueM npepukcon. Coznaaum
SK3EeMIUISIp  paccMarpuBaeMoro  cMmaptpona ¢ uaeHTugukatropom  «SM-
G965FZPHSERY. [Tocie TOro kak 3K3eMIULSIp CO3JaH, MOSABIISIETCS OKHO €r0 OMUCAHUS
(puc. 13).

Ham HeoOGxoauMo 3a1aTh SK3EMIUISIPOM KaKOro Kjacca SIBISIETCS CO3/IaHHas
CymHOCTh (moctpouth oTHomienue rdfitype). s sTtoro HeoOXoaumMo a00aBUTH
3anuch B pazaen «Types» (puc 13a), rne, ucnonb3oBaB Bkianky «Class Hierarchy»,
BbIOpaTh Kiacc «CMapThony.
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Puc. 13 OknHo onucanus sk3eMiuisipa B cucteMe Protégé (a — 3ajjanre OTHOLIEHUS
rdfitype, 0 — 3aaHNe OTHOIICHUH C UCTIOIB30BaHKE Object property, B — 3a/1aHHe
OTHOILIEHUH C HcToNb30BaHueM data property)

Jlanee HEOOXOAMMO 3a/aTh OTHOMIICHHS ISl pacCMaTpPUBAEMOro cMapTQoHa.
[TepBBIM CO3AaIMM OTHOIICHHUE «YaCTh» C €ro AUCIuIeeM. [[J1s 3TOTro Mo aHAIOTHH CO-
30aIMM HOBBIA JK3eMIULIp knacca «/Jucmurei». Ilocie dero mnsa sx3emiuispa
cMapTdoHa 106aBMM HOBYIO 3anuch B paznen «Object property assertions» (puc. 130).
[Ipu noGaBieHnN HEOOXOIMMO BBECTH UM OTHOIICHMS U UMSI IK3EMILISIPa, C KOTOPBIM
CTpOUTCS
oTHoueHue (puc. 14).

5M-GIB5FZPHSER

YacTb SM-G965FZPHSER-DISP

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

Puc. 14 OxnHo 3amanus object property uis 3K3eMIuIsapa
[Tocne aToro 3amaauM OTHOIICHHWE B paszeliie data properties Ha MpuUMepe «KOJ
npousBoautess» (puc. 15).
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Puc. 15 Okno 3amanus data property s 9K3eMIuisapa
J11s 5TOTO B MOSIBUBIIEMCSI OKHE HEOOXOIMMO BBIOpATh CaMO CBOMCTBO,
BBECTH €T0 3HAYCHHUE U BHIOpATh THII.
Jyist onipeieNIeHHbIX TUTIOB TAK)Ke aKTUBUPYETCA IMOJIe BBIOOpA s3biKa. [1o
AHAJIOrUU CO3JaeM 3K3eMILLIp «Pa3penieHue» U 3a1aeM JIUCILICI0 pa3pelieHue.
PaccmoTpum TEKCTOBOE MpECTABIEHUE CO3TaHHBIX CYIIIHOCTEM:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qacth :SM-G965FZPHSER-DISP ;
:xoa_npousBoautens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucnueii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;
‘pa3zpeuienre BepTukaib 1920 ;
‘pazpeuienre _ropuszontaib 1080 .

HoBas cunTakcuueckass KOHCTPYKIIHS «,» 03HAYaeT, YTO MOCIe Hee OyIeT 3amu-
CaH TOJIbKO «OOBEKT» U3 TPOUKH, a KCYOBEKT — MPEUKAT» OYIyT B3ATHI U3 MPEABITY-
meii. «owl:NamedIndividualy» yka3biBaeT, 4TO CyIIHOCTS SIBISIETCS SK3EMILIIPOM U HE
nycTbiM y3i10M. OJHaKo, HA JAHHOM 3Tare, NpH YAAJIEHWH ITOrO OTHOIICHHS, B
cucreme Protégé He Oymer BuaHa pasHuiia. JlanpHellee omnuvcaHuE IOCTAaTOYHO
OO0JIBIIOr0 KOJMYECTBA IK3EMIUISIPOB U UX OTHOLUIEHUN MPOLIE CAENaTh HANpPsIMYIO B
¢aiize OHTOJIOIMHM C HMCHOJIb30BaHUEM JIIOOOT0 TEKCTOBOrO penakrtopa. [lpu stom
MOKHO OBLIIO ObI 3aMEHUTh HEKOTOPBIE FK3EMIUISIPBI HA MTYCThIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
:Jducmuieit ; :pa3pemenue [rdf:type :Paspemienue ;
:pa3pelieHre BepTukaib 1920 ; :pa3pernieHue ropu3oHTAIIb
1080] .

Cucrema OyeT MOHUMAThH TAKOE OMMCAaHKE, OJTHAKO B HHTep(eiice He OyaeT yka-
3BIBAThCS CaM AK3eMILIIp Kiacca «Pa3perenue» u, kak ciaencTsue, He OyIeT BOZMOXK-
HOCTH PEIaKTUPOBAHMS €ro onucanus. [Ipu 3Tom Bce BO3MOKHOCTH 00pabOTKH, B TOM
YHCJIe BBIBOJ B paMKax cucTeMbl Protégé ocraroTcst BO3MOXXHBIMU. Tem He MeHee, 11
OoJbIIel HATTSAHOCTH TIPU OTKPBITUM OHTOJIOTHH B CHCTEME, Janiee OyaeT MpuBeIeH
TEKCT IK3EMILISIPOB U MX OTHOIICHH 0€3 UCTIONh30BaHUS TAKUX MYCTHIX Y3JIOB.
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;

:gacThb :SM-G965FZPHSER-DISP;



:4acth :Exynos 9810;

:qactb :SM-G965FZPHSER-CAM-BACK;

-qyacTh :SM-G965FZPHSER-CAM-FRONT;

:qyacTh :SM-G965FZPHSER-BAT;

:xoa_npousBoautens "SM-G965FZPHSER";

:IIBET_3asBJICHHBIN Npou3BoauTeneM "ynbTpaduomner”;

:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";

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

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

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

:popmar sim_xaptel "4FF";

:cTeneHb 3amuThl "[P68";

:oneparonnas_cucrema "Android 8.0 Oreo";

:roJ_BbIMycKa 18;

YUCJIO_Sim_KapT 2;

:00bpeM_orepaTUBHON MmaMsTH_ 10 6;

:00b€M_BCTPOEHHOU mamsTu_ro 256;

:MAaKCUMAaJbHbII_00beM_KapThl_mnamstu_ 1o 400;

:MaTepuall_kopmyca "meramn”, "crekno";

:3alllATa_KOpIyca "3anuTa OT NbUIA U Biaru';

:mmpuHa 73.8;

:BpIcOoTa 158.1;

:TOJIIIIMHA 8.5;

:Bec 189;

:TaTYUKH "TUPOCKOM, JaTYMK XO0J1a, aKCeJIepoMeTp, bapoMeTp, KoMnac,
JTATYUK TPUOTMKEHUS, TaTYMK OCBEIICHUS, TATYHK CEPACUYHOTO pUTMa';

:KOMILJIEKTAIUs "KOMIUIEKT aMOyIIOp, KOMILIEKT NEPEXOJHUKOB,
JOKYyMEHTALMsl, CETEBOM afanrtep, CKpenka Juist u3piedeHus ciora SIM-kapTsl,
HaylUIHUKH ',

:OnomeTpuueckasl_3amuTa "'CKaHep JIMLa, CKaHep paayKHOW 000JI0UKH
rjasa, CKaHep OTIEYaTKOB MAJIbIEB";

:ocobenHoctu "ANTH, Texnonorust Dolby Atmos, kamepa Bixby, kamepa-
nepeBoYMK, cenpumomku, crepeogunamuku oT AKG, HecheMHBIN
aKKyMyJisiTop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS;
:TE€XHOJIOTHUSI_M3roTOBJIeHUs »KpaHa "Super AMOLED";
:3ammTa_dkpana "Corning Gorilla Glass";

:IMaroHalib_3KpaHa 6.2;

:INIOTHOCTb_IHUKCeNen 529;

:KOJIMYECTBO IIBETOB_JKpaHa MJH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

:pa3peuieHre_BepTukaib 1920 ;

:pa3peuienne ropu3oHTaib 1080 .

:Exynos 9810 rdf:type owl:NamedIndividual , :ITpomeccop ;



:MIPOU3BOIUTENL _Tpolieccopa "Samsung" ;

:Mojienb_mporeccopa "Exynos 9810" ;

:koHpuryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-A55 1.9 I'T1" ;

:KOJIMYECTBO_sijiep 8§ ; :yacTtoTa mpoiieccopa rri 2.9, 1.9 ;

:rpaduueckuiiyckoputens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METANMUKCENIE OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOM Kamepsl 1.5,2.4 ;

:TUI_BCHBIIIKK OCHOBHOM KaMepsbl 'cBeToguoaHas" ;

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

:aBTO()OKYCHpPOBKA OCHOBHOU Kamepsl 1 ;

:ONTHYECKasi cTabuiu3alus OCHOBHOM Kamepsl | ;

:0COOEHHOCTH OCHOBHOM_KaMephl "CBEpXOBICTPHIN NaTYNK N300pakeHUs,

JBOIHAs anepTypa oObeKTHBa' .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:paspenieHre BepTukaib 3840 ;

:paspeuieHre ropu3oHTaib 2160 ;

#oonublii IRI HeoOxoauMm u3-3a crerr cumBosa /"

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

:pazpenieHre BepTtukaib 1280 ;

‘pa3peleHre ropuszonrtaib 720 ;

#nonuseiii IR HeoOxoaum u3-3a cren cumBosa /"

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

:paspemienre_BepTukaib 1920 ;

:paspemienre ropu3oHTaib 1080 ;

#nonuseiii IRI HE0OX0aUM H3-3a crerr cumBoa /"

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

:KOJIMYECTBO MeTranukcenel (ppoHTanbHOU Kamepsl §;

:KOTM4ecTBO (ppoHTAIBHBIX Kamep 1 ; :paspemenue :SM-G965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanuuue BCHBIKU (pOHTaIbHON Kamepsl 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pa3pemenue ;

:pazpelieHue BepTukaib 2560 ;

:pazpelieHue ropuszoHTaib 1440 ;

#nonubiit IRI HeoOxonum u3-3a cnery cumBona "/"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , : Akkymynsitop ;

#nonuelit IRI HeoOX0oaUM M3-3a criel; cuMmBoia "*"

<http://myontologies.com/goods#emMkocTb akkymyisitopa MA*u> 3500 ;



:BpeMsi_paboThl B _pexuMe pasroBopa 25 ;
:Hanmyue OecrnpoBOMHON 3apsaku 1 .

Tenepb OCHOBHBIC JJaHHBIC BHCCCHBI 1 MOKHO IMPOBCPHUTHL OHTOJIOT'MIO HA HCIIPO

TUBOPEUYHUBOCTH. 7151 3TOr0 HE0OXO0AMMO BHIOPATh MeXaHU3M BhIBoga HermiT
Reasoner

[5] (puc. 1606
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Puc. 16 3anyck mexanu3ma BbIBOJa B cucteMe Prot€gé (a — myHKT MEHIO C
NEeUCTBUSIMU BBIBO/IA, O — BEIOpaHHBIN MexaHu3M HermiT, B — KHOIKa 3amycka
BBIBO/IA).

Wuaukarueit Toro, 9To BEIBOJ 3ayIIEH B JAHHOM CiIydae OyJeT TO, 4TO KHOTIKa
«Start reasoner» cTaHeT HEAKTUBHOM, a «Stop reasoner» Ha000poT akTuBHOU. Eciu B
mpoliecce BbIBOIA ObLIIN HalIEHbI TPOTUBOPEYHS, TO CUCTEMA BBIBEJIET COOOIIEeHUs 00
omuOKax ¢ ux o0ObsicHeHueM (puc. 17a) win BeIBeIeT COOOIIeHHE 00 OIMOKE 3aIycKa

BbIBOJIa (puc. 17B). [Ipy BbINOJIHEHNHU BCEX TPUBEICHHBIX BBIIIE ICHUCTBUIM U PEKOMEH-
JaIui omuOOK OBITH HE JOJIKHO.
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Puc. 17 [Ipumep omuOKu mpu 3arycke MeXaHU3Ma pacCyKICHH (2 — cOOOIIeHne 0
mpobJIeMax B OHTOJIOTHH C MPEIJIOKECHUEM 00BSICHEHHS; 0 — OKHO OOBSICHCHUI; B —
WH
JUKATOP OIIMOOK B JIOTaX CUCTEMBbI)

Taxoke, eciiii BHUMATEIHHO H3YyUNTh MPUBEICHHBIHN BBIIIIE (PparMeHT ¢ IK3EMILISI-
paMy OHTOJIOTMH, TO Mbl HAMEPCHHO HE 3aJaJid THUI JJIA TaKMX CYIIHOCTEH Kak
«G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu nipu 3TOM 4MTaTENb BBITOIHSLI
BCE PEKOMEHAAIMU U 3alOJHUI 00JIacTh OMpeNeIeHUs s TaKUX OTHOIICHWH Kak
«paspelieHue TOpU30HTaIb», TO MOXHO yBUIETh, YTO THUI OBUT BBIBEJICH
aBromatudecku (puc. 18). BeiBenennnie (Inferred) monsiTust ormeudaroTcsi B cucreMme
Protégé xenThiM 1IBETOM.

Jlns ynobcTBa manpHeHIern o0pabOTKH JOTOJHUM OHTOJIOTHIO HOBBIM object
property: «SBJISICTCS 4acThbIO». DTO CBOWCTBO SIBIIAETCS OOPATHBIM K «YacCTh», UTO
HEOOXOIMMO OTMETHUTH B €ro onucanuu (puc. 19a). IlponuceiBaTe €ro K coO31aHHBIM
CYIIHOCTSIM HET HEOOXOIUMOCTH, T.K. OHO OyAeT BbIBeJeHO (puc. 190).

B nporuecce aToii paboThl ObLI0 CO3/1aHa ITEPBasi BEPCHUSI OHTOJIOTUH, ACKIIapaTHB-
HO OIKCHIBAIOIIIEH MpeIMETHYIO 00JIacTh «TOBap cMapTdon». B cieayromux padboTax
B OHTOJIOTHIO OyayT T00aBJICHBI HOBbIC AaKCHOMBI, BEIPAKCHUS U TIpaBUJIa JIJIs BHIBOIA
OTHOLIEHUH M MPOBEPKU HempoTuBOpeurBocTH b3, a Takke HamucaHbl 3aMpOChl AJIs
BbIOOpa MHGOPMALIMK U3 HEE TIO OMPEICIICHHBIM KPUTEPHSIM.
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Puc. 18 BeiBeneHHbIE 3K3EMILTAPHI y Kilacca «Pa3pemenue» B cucteme Protége

Object property hierarchy: asnaeTcs_yac1 2] 1= m o

s et M Asserted - Description: ABNAETCA_YaCTbi0 &l =0
v-m owl:topObjectProperty Functior:  Inverse Of
Rn1seTCs_vacr... inversell| " vactb
™ pajpeLueHue
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\ Al
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¢ SM-G965FZPHSER-CAM-FRONT SM-G965FZPHSER

Caman Indididinal As

Puc. 19 JlemoHcTpalus BbIBOJIa B COOTBETCTBUHU € onucaHueM inverseOf

3apanus
1 JIOMOJIHUTE CO3/1aHHY10 0a3y 3HaHUNH MUHUMYM 10 3K3eMIuIIpaMu Ipyrux
cMapThOHOB
2 [To ananoruu, OMOMHUTH Oa3y 3HAHU JUIsI KATETOPUN «HOYTOYK» U «XO0JIO-
TUITBHUK»

Cosnanue defined classes B cucreme PROTEGE

B 310l pabote OynyT co3gansl kinacchl, oTHOLEHUs «rdfitype» ¢ KoTopbIMH HE
OyAyT yKa3bIBaThCs B IBHOM BUJIE, @ OYIyT CTPOUTHCS aBTOMAaTUYECKH B MPOIIECCE BBI-
Boja. Takue kiaccel B cucteMe Protégé naspiBatoTes «Defined Classes» («0OBIUHBIEY
kJjaccel Ha3biBatoTes «Primitive Classesy). Jliis npumepa Oy1yT pean30BaHbl CIEAYIO-
mue kiaccel: «Hoswiii  cmaptdon», «Kamepodon», «Urposoit cmapthon,
«Cmaptdon ans punbmoB», «CMapT(oH AJ TOXO0A0B». ITO MO3BOIUT 00pa30BaTh B



OHTOJIOTHH TPYIIIHI SK3EMILISIPOB B COOTBETCTBHH C 3apaHEE 3a/JaHHBIMU KPUTEPHUSIMH,
KOTOpbIE OYyT MOCTYIIHBI JJIs JaibHEHIIe 00paboTKH.

[TepBonavyasibHO CchoOpMHUpYEM KPUTEPHUH, MO KOTOPHIM 3K3EMIUIAPHI OyayT
OTHOCHUTCS K 3asIBIICHHBIM KJIACCaM:

1 Hogriii cmaptdon. Beimymien nocne 18 roga.

2 Kamepodon. Munumym 2 OCHOBHBIE Kamepbl. MUHUMYM 12 meranukcenen.
Ectb onTuueckas ctabunuzanus. Cbemka Bujgeo MuaumyM Ultra HD 4K 60kanp./cexk.
3 Urposoii cmaptdon. IIponeccop Snapdragon wnu Exynos. Munumym 6 sizep.

Yactota pabotel mnporeccopa MuHuMyM 2.91T1. OObeM omepaTUBHOM MaMmsTH
MUHHMYM 610. I'paduueckuii yckopurenb Mali uinu Adreno.

4 Cwmaptdon mis punsmoB. Urposoit cmaptdon. CooTHomieHne ctopoH 21:9.
Pazpemienue skpana ot 4K.
5 Cmaprdon s nmoxonoB. EMkocts akkymyssitopa ot 6000 MA*4. CreneHb

3ammThl Bhime 4yem I[P68. 3ammra skpana «Gorilla Glassy. 3ammra kopmyca
«YKpETUIEHHBIN KopITycy». Marepuan Kopiryca BKIFOYaeT METaJll.

Jlanee oTnaauM 3ampochl, B COOTBETCTBHH C KOTOPHIM OyIyT (OpMHpPOBATHCS
SK3EMIUISIpbl  O0O3HAYEHHBIX  KjaccoB. Takwe 3ampockl  (HOpMHpPYETCs C
ucrnoiab3oBanueM Manchester Syntax u Ha3zpiBatoTcs B cucteme Protégé « DL Query».
JI1s oTaagKu TaKuX 3alpoCOB BhIJICNICHA OTACAbHAS BKiaaka (puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

Asserted - Query (class expression)

» ®owl:Thing CMapTthoH B
and
(YacTb some (

[/ P o

Executd Add to ontologye

Query results
Instances (1 of 1) il Query for 0
*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
v Instances

Ressoneractive ¥ Show Inferences =

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOM
BKIaaKo «DLQuery»; 6 — maHens BRIOOpa THIA 3alpalliBaeMbIX CYIITHOCTEH; B —
T0JIe BBOJIA 3aMpoca; I' — KHOTIKA BHIMIOJTHEHHS 3a1pOca; T — Pe3yJIbTaThl 3aIpoca; € —
KHOTIKa JTOOABJICHHS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHusi uuTepdeiica BeiOepeM Bce IK3eMIUBIphl Kiacca «CmapTtdony.



J171st aTOr0 HE0OX0IMMO B MOJIE BBOJ1a 3ampoca (puc. 20B) BBecTu 3anpoc «CmapTdony,
BBIOpATh OKUJAAEMBINA TUIl pe3yjbTaTa — 3K3eMIUAphI (puc. 200), 3amyCTUTH 3aIpoc
(puc. 20r). ITocne 3TOro MOXKHO YBUJAETH pe3yJbTaThl (puc. 201).

[lepen HanucanueM 3ampocoOB HEOOXOAMMO OMPEETUTHCS C BO3MOKHBIMU
JUISl  WCTIONB30BAHUSA  KOHCTPYKIUSMU  (OOBSCHEHUS OyayT TPHUBOJUTCS
MPUMEHUTENIBHO K TUITY BEIOMPAEMBIX CYHTHOCTEN — IK3EMILIISP):
1. JlokanbHoe ums kiacca. [lo3BosisieT BbIOpaTh 3K3eMIUIAPHI AaHHOTO Kiacca. Kak
SIBHO 3a/IaHHbIE, TaK U BbiBeJeHHbIe. Hanpumep: «CMapTdony.
2. <JOKaJlbHO€ MMSs_CBOICTBa> some <BblpaxkeHue>. Ilo3Bosisier BBIOpaTh Bce
SK3EMIUISIPBI, JUJIi KOTOPBIX 33JaHO KaK MHUHMMYM OJIHO OTHOIIEHHE <JIOKalb-
HOE HMsI_CBOWCTBa> C CYIIHOCTBIO, OJAXONAIIEH MOj <BbIpaxkeHHe™>. B kauecTBe
BBIPDOKEHUSI MOTYT BbICTynaTh: BioXkeHHbIH «DL Query»; mo0oe BapuaHt
OTpaHUYCHUI, pACCMOTPEHHBIN paHee Mpu 3aJaHUK 00JacTH 3HaueHus data property.
Hamnpumep: «roa_Beimycka some xsd:integer»
3. <ylokanmbHOE WMSs_CBOMCTBa> only <BbIpakeHHE™>. Bce 3K3eMIUISIphI, 111 KOTOPBIX
OTCYTCTBYIOT 3a/IaHHbIE OTHOILIECHHS WJIM OHHM BCE YJOBJIETBOPSIOT BBIPAKEHUIO.
Hampumep: «rox_Beimycka only xsd:integer[ >= 18].
4. <nokaibHOE€ MMsi CBOMcTBa> exactly <kommdecTBo>. Bce »K3eMIUIApHI, ISt
KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHbIX OTHoueHud. Hanpumep:
«roj_BeInmycka exactly 1»
5. <rnokanbHOe MMsA_cBoMcTBa> exactly <kommuectBo> <BbIpaxkeHue>. Bce ak-
3eMIUISIPBI, ISl KOTOPBIX 33JaHO yKa3aHHOE KOJUYECTBO YKa3aHHBIX OTHOIICHUH,
YAOBJIETBOPSIOIUX BbIpaKeHUIO. [Ipr 3TOM MOXKET ObITh CKOJIBKO YTOJHO TaKHUX K€
OTHOUIEHUH, HE YJIOBJIETBOPAIONINX BhIpaxkeHUt0. Hanmpumep: «roa_Bbimycka exactly
1 xsd:integer[ >= 18]»
6. <JOKaJbHOE WMMsI_CBOWCTBa> min/max <KOJUYECTBO> [<BbIpakeHHE™>]. AHa-
jorudHo exactly, HO JOKHO OBITh HE MEHee/He OoJiee, YeM yYKa3aHHOE KOJIUYECTBO
YKa3aHHBIX OTHOIIIEHUM.
7. <JoKalbHOE UMs_CBOMcTBa> value <murepar>. Bce »K3eMIUISIpbl, KOTOpbBIE
CBSA3aHbl YKa3aHHBIM OTHOIIEHUEM C YKa3aHHBIM CKaJSIPHbIM 3HAUEHHEM.
8. <mBoipaxkeHuel> and/or <seipaxkenue2>. I[lepecedyeHune/00beIMHEHNE MHOYECTB
BBIOpaHHBIX SK3EMIUISIPOB B paMKax BbIpakeHusil u BblpaxeHus2. Hanpumep:
«Qucnnen or IIpoueccop»
9. not <BblpaxkeHHe>. MOXXHO paccMaTpuBaTh Kak oOIlepanusi JOMOJHEHUs Hal
MHO>XECTBOM 3K3EMIUISIPOB, BBIODAHHBIX B paMkax BbIpaxkeHus. Hampumep: «not
Cmaptdon»

OnpenenuBIINCh C MHOXKECTBOM BO3MOKHBIX KOHCTPYKIIMI, COCTaBUM 3aIIpOC
TuTst IepBOTO Kitacca «HoBbii cMapTdony». Y 9K3eMIUIIPOB TAKOTO KJIacca HE JOHKHO
OBITh OTHOLIEHUH «rOJl BBINYCKa», CBS3BIBAIOIIMX MX C YMCIOM MeHblue 18 (mms
YIOPOUIEHUS B IEPBOM BapUaHTE 3alpoca PaCCMOTPUM rojl KaKk ABY3HAYHOE YHCIIO).
Ho, npu 3TOM 10JI5KHO OBITH XOTh OJIHO TAaKOE€ OTHOILIEHUE (€CIU TaKUX OTHOLLIEHUN
HET, TO HEJIOCTAaTOYHO MH(OpMalUU A1 OPUHATHS peuieHus). Takke HK3eMIULIp
nojkeH ObITh TUna «CmapTtdon». COOTBETCTBEHHO, HEOOXOJMMBIM Ham 3ampoc
JOJKEH OINHCHIBAThCS Kak mepecedeHue 3 MHoxkecTB: «Cwmaptdon and



(rox_seimrycka min 1) and (roa_ssimycka only xsd:integer[>= 18])».

BrimonnuB 3ToT 3ampoc Ha Bkiagke «DL Query», MOXHO YBUAETh, 4TO
pe3yJIbTaTOB HE HalJeHO. BBIBOJ OCHOBBIBAETCS HA TEOPHUM JECKPUIITUBHBIX JIOTHK.
OnHnako, 111 MOHUMAHUS BBIBOJA U AIbHEUIINX JEUCTBUN, paCCMOTPUM HMPUUYUHBI
yCTOrO pe3yibTaTa B YIPOILIEHHOM BapUaHTE.

B oHTONMOrMM OTHOCHUTENHHO TOj]a BHITYCKA €CTh KaK MUHUMYM YTBEPKICHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Beimycka 18». I{ns Toro, 4To0ObI
AK3EeMILISIp ObLI BEIOPAH B pe3yJibTaTax 3anpoca, He0OX0AUMO, YTOObI OH OTHOCHJICS K
KaKJIOMY M3 TPEX MHOXXECTB. Y UUTHIBasl MPUBEICHHbBIE YTBEPKICHUS, MOYKHO CJI€JIaTh
BbIBOJ, uT0 «:SM-G965FZPHSER» otHocutrcs k kiaccy «CmaptdhoH» ¢
«roa_Bblllycka min 1». Ho, Henb3s caenaTh HUKAaKUE BBIBOJABI OTHOCUTEIBHO
«roxa_sblitycka only xsd:integer[>= 18]». ¥ nac undopmaius o ToM, 4TO CyIIECTBYET
takoe X(«:SMG965FZPHSER :roj Beiycka X»), KOTOpO€ YIOBJIETBOPSET
orpaHu4eHusM (X >= 18), HO U3 3TOTO HEJb3sl CAENATh BBIBOJI, UTO I JIFOOOTO X 3TO
orpaHuYeHue Bcera BeinmoyHsgeTcs. [Ipu aToM B pe3yibTaTh 3ampoca «not (Cmaptdon
and (rom Bemycka min 1) and (rox Beimycka only xsd:integer[>= 18]))»
paccMaTpHBaEMbIil 3K3eMIULIp Takxke He Boiaer. T.e. misg «roxa_Bbimycka only
xsd:integer[>= 18]» NpUMEHUTENBHO K JTAHHOT'O 3K3EMILIAPY HE ObUI C/IeJIaH BBIBOJ HU
O JIO)KHOCTHM, HM O HCTUHHOCTM BBICKa3biBaHMs. B 3Tom (mpeamosnoxxkenue 00
OTKPBITOCTH MUPA) COCTOUT €I OJIHA CYIIECTBEHHAs pa3HULA ¢ 0a3aMu JaHHBIX.

OpHUM 13 BApUAHTOB PELICHUS CIIOKUBIICIHCS MPOOIIEMBI SABJISIETCS] BHECEHHE
B OHTOJIOTMIO HOBBIX CBeJleHui. Tak, eciiu Obl JUIsl paccMaTpUBAEMOT0 IK3EMILIsIpa
BBINIOJIHAJIOCh OTpaHUYEHHUE «:rojJ_BbIMycka exactly 1» (ansa paccmarpuBaemoro
HK3EMIUISIpa CYIIECTBYET POBHO OJHO OTHOILIEHUE «TOJ BBIMTYCKa»), TO C YYETOM
CYIIIECTBOBAHMS MOJXO/SAMIETO MO KPUTEPUU OTHOIICHUS YK€ MOXKHO OBLIO OBI
caenaTh BbIBOJ O TOM, YTO CYIIECTBYIOT TOJIbKO TAKWE OTHOILIECHHS. DTU CBEICHUS
MOTYT OBITH J00aBieHBI B paszaene «Types» JK3eMIuisipa ¢ HCIOJIb30BAHHEM
BKuitanku «Class expression editor» (puc. 21).
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Puc. 21 Ucnonr3oBanne Brinaaku «Class expression editor» s moOaBiieHUs
UH(pOpMAIUU O SK3EMILISIPE

[Tocne oTnanku 3ampoca HEOOXOAMMO T00ABUTH KJIACC. DTO MOXKHO CeTaTh C
ucroiab3oBaHueM KHomnku «Add to ontlogy» Ha Bkiagke « DL Query» (puc. 20e) win
co3JiaB Kjacc u 3anojgHuB nosie «Equivalent To» B ero onucanuu (puc. 22).

PaccMoTpuM, Kak JaHHBIN KJIacC OMUCHIBACTCS B TEKCTE OHTOJIOTHH.
:HoBbiii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_Bbimycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 1) ] ][
rdf:type owl:Restriction ; owl:onProperty :rom_BbITycKa ;
owl:minCardinality "1"*xsd:nonNegativelnteger | ); rdf:type owl:Class

]
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Puc. 22 Ilpumep 3anonnenus nois «Equivalent To» B onucanuu kinacca

Kaxk BunHO, ucnonb3yercs otHolieHue «owl:equivalentToy, koTopoe mo3BoJisieT
CeNaTh BBIBOJI, YTO €CIIM SK3EMIUISIPhI OTHOCSTCS K «OOBEKTY» ATOTO OTHOIIICHUS,
TO OTHOCATCS U K «CyOBEKTY». A B KaueCTBe «00BEKTa» BBICTYMACT IyCTON y3ell,
SIBIISIFONIUICS TIepeceYeHreM 3 JIpYruX KIAccoB, KaK ¥ IUIAHUPOBAIOCH
W3HAYaJIbHO.
JIoTOTHUM HaIMMCAHHBIN 3a1IPOC JIJ1s1 paOOTHI C TOJIOM, 3a/IaHHBIM B TIOJIHOM (hop-
Mare:
Cwmaprdon and (rog_Beimycka min 1) and (rox_Beimycka only (xsd:integer[>= 18, <=
25] or xsd:integer[>= 2018]))
Takske cocraBuM 3anpoc ais kiacca «Kamepodony»:
Cmaprdon
and
(uacth some ( Kamepa and (konruecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2 ])
and (KoJIMuecTBO Meranukcened OCHOBHOM Kamephsl some xsd:integer[ >= 12 )
and
(pa3pemenue some (Pa3pemenue and
((pa3pemenue ropusoHTalb some xsd:integer[ >=
3840 ]) or (pa3pelieHre BEepTUKAIIb SOME
xsd:integer| >= 3840 ])) and (pa3pemienue Kaap/cex
some xsd:integer[ >= 60 ])

)))

3ananust
1 CocraButh 3ampochl aisi ocraBmuxcs rpymi: «CmaptdoH s GUIBMOBY,
«Urposoii cmaptdon», «Cmaprdon mis mnoxomoy». Cosmars defined class mns
KaXKIIOM.
2 CdopmupoBaTs MUHUMYM 5 Tpymi (Ha OCHOBaHUU MMEH MOAOOPOK Ha pecypce
ucToyHuKe) aiis kareropuit «HoytOyku» u «XomoauibHUKW». {15 Kak 01 U3 TPyII
chopMUpOBaTh KPUTEPUHU BBIOOPA SK3eMILTIPOB U co3aaTh defined class.



Hanucanue 3anpocos Ha sisbike SPARQL

B npenpiaymieit pabote 61710 MPOU3BEICHO OTHECEHUE IK3EMILISIPOB K IPpyIam
10 oTpe/IeIeHHBIM KpuTepusiMm. st aToro ucnosb3oBanmuch defined classes u si3pixk DL
Query. /laHHBIE MHCTPYMEHTBI CUIIBHO PACIIUPSIIOT BO3MOKHOCTH PACCYIKICHUM B pam-
kax oHronorui. OgHako, DL Query npuMeHseTCs IMEHHO B paMKax pacCyXACHUU U
UMEET Psii HEJOCTATKOB, €CIIA UCIOJIb30BaTh €r0 TOJBKO JUISl MOJTYYEHHUs JOCTyIa K
SBHO 3aJaHHBIM WJIH YXX€ BbIBEICHHBIM CYIIHOCTSM OHTOJIOTHU: MEJJICHHOE
BBINIOJIHEHUE (T.K. MCIOJB3YETCsl JIOTUYECKHM BBIBOM); HEOOXOJUMOCTh YUHUTHIBATH
MOBECHUE TIPU BBIBOJIEC (HAIIPUMED, T0OABICHHS B OHTOJIOTHIO «exactly» B mpouuion
paboThl); HEBO3MOXKHOCTh OIHUCAHUS HEKOTOPBIX YCJIOBHM (Hampumep, BBIOOD
OTHOILIEHUH, a HE 3K3EMIUISIPOB; BBIOODP psiAa xapakTepucTuk cMmapTdona). [loatomy
JUJIs1 TAaKMX 3a7a4 UCToJib3yeTcs Ipyroit 361k — SPARQL [8]. JlaHHBIH S3bIK ITO3BOJISET
BBIOWPATH ¥ JT00ABJISATH CYIIHOCTUA B OHTOJIOTHIO, opMupoBaTh HOBEIN rpad RDF. B
TaHHOM paboTe OyayT pacCMOTpPEHBI TOJBKO BO3MOXXHOCTH BBIOOpaA. S3BIK
CHUHTaKcHU4Yecku cxoxk ¢ SQL (4 He TOJBKO CUHTaKCHMYECKU. B 4acTHOCTH, OH Takxke
OCHOBAaH Ha NPEANOJIOKEHUU O 3aKpbITOCTH MuUpa, B otamuue ot DL Query),
IPUMEHSEMBIM JUIsl aHAJIOTMYHBIX 3a/1a4y B 0a3ax AaHHbIX. [loaToMy (M moToMy 4TO
SQL nomxeH ObITh Y€ 3HAKOM 00y4aeMbIM) C HUM OyAYT MPOBOJUTHCSA aHAJIOTHUH.

st pabotsl ¢ SPARQL B cucteme Protégé HeoOXoaMmMo akTHBUPOBATH BKIAAKY
«Window -> Tabs -> SPARQL Query» (puc. 23). HeoOxoaumMo moHUMATh, YTO
SPARQL u MexaHu3M paccyxaeHuii B Protégé paboTaroT HE3aBUCUMO M HE BIIHUSIOT
Ha pe3yJIbTaThl PabOTHI IPYT Apyra. ITO O3HAYAET, YTO HET BO3MOKHOCTU BBIOPATH
aK3eMIUIIpbl Kinacca «HoBbI cMapThoH», KOTOpbIE SBISIOTCS BbIBeeHHbIMU. [Ipu
ATOM 3TO BO3MOXXHO B paMKax, Hampumep, oubnuorexku Apache Jena nms si3pika Java.

[TepBoHavyasibHO BBIOEpEM TepBbIe 2 cMapThOHA U XAPAKTEPUCTUKU UX KaMep
(KOJINYECTBO KamMepa; MEranuKCcesu; anepTypa) U pacCMOTPUM Ha MPUMEPE ITOTO 3a-
IpOCa OCHOBHBIE CHHTAKCUYECKUE KOHCTPYKLUU.



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

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology [Entities']_lndiwduals by class _]'DL Query E_-OﬂtoGraf-_i SPARCL Guery ,

PREFIX rdf: <http:/iwww w3 org/1999/02/22-rdf-syntax-ns#= a

PREFIX owl: <http:/fwww.w3.org/i2002/07/owl#=
PREFIX rdfs: <http:/iwww w3.0rg/2000/01/rdf-schema#=
PREFIX xsd: <http:/iwww w3 org/2001/XMLSchema#=
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate ?objectﬂ

subject predicate object
312280c9 7600 44 8131 858Ec03ead6
0CODEHHOCTM_OCHOBHOW_Kamepkl rdfs:subPropertyQf ceofoaHoe
0CODEHHOCTW_OCHOBHOW_Kamepkl rdftype owl-DatatypeProperty
ceobogHoe rdf-type owl:DatatypeProperty
e19da698_a754_4c83_bb50_7535f8495dff hashCode "1618122867""*<http://iwww.w3.0rg/2001/XML
e19da698_a754 4c83_bb50_7538f8495dff  sourceOntology 37228bc9_760d_494c_8f31_8588dc08eadt

Execute B

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

Puc. 23 Bxnaaka «SPARQL Query» B cucteme Protégé (a — mosie BBoja 3ampoca; 6
— pe3yJbTaThl 3aIpoca; B — KHOIKA BHITIOJTHEHHS 3a1poca)

#CHauana npuBOUTCS OJIOK CTaHJAPTHBIX MPEPUKCOB IS TOTO, YTOOBI HE 3aMH-
CBIBaTh TPOMO3KHE UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca

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

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

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

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

#Takxxe He00X0IUMO T0OABUTH MpeUKC 151 CO3JaHHON OHTOJIOTHH (€€ UJICeHTH-
¢dukarop Oepercs ¢ BkiIaaku «Active Ontology»)

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

#llocne npedpukcos uner koucTpykuss SELECT {nepemennsie}, koTopas
OMUCHIBAET YTO OyAET BHIOPAHO B KAUE€CTBE pe3yJibTaTa 3arnpoca

#Bce nepeMeHHbIe HAUMHAIOTCS C «?7» U TIEPEUUCISIOTCS uepes mpooen

SELECT ?cmaptdon ?kamepa_yucio ?kamepa_MIl 7kamepa_arn

#Jlanee uner koucrpykuust WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBatoTcs aHa-
JoruuHo cuHTakcucy Turtle, 4To MO3BOJIAET TaKkKe HCIONb30BATh PA3JICIUTEIN «.»,
WGPy EM.

WHERE {

#BMecTO  OTHENbHBIX  CYHIHOCTEH  MOTYT  CTAaBUTCA  IE€pPEMEHHBIE,
HaunHatommecss ¢ «?». Ha HHMX MOTyT HakjaabIBaThCS YCIOBHUS, OHU MOTYT
BbIOMpAaThCs B paMkax crnucka nosieid B « SELECT».

?cMapT(dOH :HacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep ?Kamepa_dYucio ;



:KOJINYECTBO METANMUKCENIE OCHOBHOW KaMephl 7Kamepa M ;
:arepTypa_OCHOBHOW KaMmephl 7KaMepa am }

#Jlanee uaet kouctpykuuss ORDER BY, no3Bosnsitomas 3a1aTb COPTUPOBKY
pe3yIbTaTOB

ORDER BY DESC(?xamepa_amn)

#Jlanee wuper koHcTpykuus LIMIT, OFFSET mno3Bossromas 3agate
KOJIMYECTBO MPOITYCKAEMBIX 3aIMCEH U KOJMYECTBO BHIOMPAEMBIX

LIMIT 2 OFFSET 0

Kaxk BusHO, CTpyKTypa 3amnpoca cxoxa ¢ s3pikoM SQL (B TOM yucie JOCTYIHBI
koHcTpykimu GROUP BY, HAVING), ogHako coaepxumoe OJIOKOB paszjinyaeTcs.
OcnoBnast yactb — WHERE, paszbepem mnoapoOHee ee BIIOKEHHBIE KOHCTPYKIIHH,
KOTOpbIE OYyT UCIIOIB30BATHCA B paMKax pabOThI:
1. Tpoiika «cyObekT mpeaukaT o0bekT». Ha MecTte Kaxaoro m3 3J€MEHTOB TPOMKHU
MOXET CTOSTh KOHKpeTHBIN IRI min nutepan unm nepemennas. [lo3Bonser BeIOpaTh
BCE TPOMKH OHTOJIOTHUH, MOIXOIAIIME MO/ 3aJaHHYI0 (3alaHHAasl TPOMKA HCIOIb3YETCs
kak macka). [Ipu BeIOOpe: Ha MecTe NEPEMEHHBIX B 33JaHHOW TPOWKE MOXKET CTOSATH
ar00asi CyIIHOCTh B BBIOMpAaeMOil TpOWKE; JHUTEpalbl JOJHKHBI COBIAAATh IO
3HAYEHMIO, TUILY, A3bIKY; IR] Ha COOTBETCTBYIOIMX MeCTax JOJKHBI COBIIAIATh.
2. PaznenuTenu «.» MEXIy TPOWKaMU MOXHO MHTEPHPETUPOBATH KaK JEKapTOBOIO
IIPOU3BEIEHUE, HO C YUYETOM PABEHCTBA COOTBETCTBYIOLIUX NepeMeHHbIX. Hanmpumep,
«?cMapTdOH :KOJI_MPOU3BOAUTEIISI KO TTO3BOJISIET BHIOPATh BCE TPONUKH, B KOTOPBIX
MPUCYTCTBYET OTHOLIEHUE «KOJ Mpou3BoauTes». Eciau B ontonoruu 2 cmaptdoHa u
TOJIBKO Y OJIHOTO M3 HUX €CTh 3TO OTHOIIEHHUE, TO OyneT BoiOpana 1 Tpoiika.
«?cMapToH :9acTh ?4acTh» IO3BOJIAET BHIOpAaTh BCE TPOWKH, B KOTOPBIX MPH-
CYTCTBYET OTHOIIIEHUE «4acTb». Ecnu B oHTONOTMY 2 cMapThOHA U Y KaXKIO0T0 U3 HUX
1o 5 yacrei, To Oynet BeiOpaHo 10 Tpoek.
Ecnmu ympomeHHoO paccMOTpeTh TMOpSAOK BbIOOpa B paMkax «?cmaptdoH
:KOJI_TIPOU3BOAMTENA KO . 7cMapTQOH :9acTh 79acThy», TO OyAeT cHavana BeiOpana 1
3aMmmch 1Mo TepBoil Tpoiike, 10 3amuceit mo Bropoii. Jlanee Oymer chopmupoBano 10
3alMceil Kak BCE BapHaHThl COBMENIEHWH NaHHbIX 3anuceil. [locne yero Oyayt
yAaJleHbl 5 3amMceil, riae B paMKax OJHOMMEHHBIX MEPEMEHHBIX «CMApT(HOH» HE
COBINAJAIOT 3HAUCHUS.
3. B pamkax Tpoek Takke MOTYT HCHOJb30BAaThCSl MYCThIE Y3JIbI, ONHCHIBAEMbIE
aHAJIOrM4YHO cuHTakcucy Turtle ¢ ucnonb3oBaHueM «[ |».
4. OPTIONAL { {Bnoxxennas yactb where} }. Ilo3BoJiseT 3a1aTh BIIO’KEHHBIN 3aIpOC,
KOTOpBbI OylneT HCMHOJb30BaH TOJBKO MpPU HAIWYUU pe3yibTaToB. Hampumep,
«?cmaptdoH :Koa_mpousBomuTens ?koi . ?cMapTdoH :4acTh ?4acTh» BbiOepeT 10
3amuceil, ecinu B OHTOJNIOTHHM Oyner 2 cMmaptdoHa u 5 vacreit y kaxaoro. Ho, ecnu
oynet 2 cmaptdona u 0 dacteil y KaXJaoro, To HUKaKUX PE3yJIbTaTOB BHIOpAHO HE
oynet. [Ipu stom «?cmaptdon :xox_npousBogutens 7koq OPTIONAL { ?cmaprdon
:4acTh 74acTh }» BeIOepeT Takke 10 3amuceil B mepBoM cirydae, HO 2 3aliCH BO BTOPOM
(uactb B pamkax OPTIONAL yuutsiBaThCs HE OyAET).
5. FILTER({ycnoBue}). Ilo3BoJisIeT OCTaBUTh B paMKaxX BbIOPAHHBIX 3alUCEN TOJIBKO
T€, KOTOpbIE MOAXOAAT moj ycinoBue. Hanpumep, «?cmaptdoH :roj_BbImycka ?rop
FILTER(?rox > 18)» mo3BoJISIET BEIOpATh TOJIBKO T€ PE3YyJbTaThl, II€ TOJ BBITYCKa



no3aHee 18 (CTOUT yUUThIBATD, UTO €CIIU y cMapThoHa 2 TAKUX OTHOIICHUS 'y OJTHOTO
3HadyeHue Oonbine 18, a y apyroro MeHbIe, TO caM cMapTGoH Bce paBHO OyAeT
BBIOpaH, T.K. OJIHA U3 3aMKcel ¢ HUM OyneT noaxoauth noj yenoBusi). T.k. FILTER ne
ABIIIETCS TPOMKOM, TO TOCTIE HETO HET HEOOXOIUMOCTH UCIIOIb30BaTh Pa3ICIUTEIH.
Takux KOHCTPYKIMI B 3aIIpOCE MOKET ObITh MHOXKECTBO. B pamkax ycioBuit FILTER
MOTYT HCIMOJB30BaThes onepauun: &&, ||, <, >, <=, >=, =, |= Takxke MOryt
UCIIOJIb30BaThCS BCTPOCHHbIE (YHKLUMH, Hampumep, regex, isLiteral (cmucok Bcex
(GyHKUUN 31€Ch MPUBOJUTHCS HE OYJI€T U MOKET OBbITh HalJIEH B JOKyMEHTAIUH ).

6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { {
BlIO’keHHas yacTh where} }. Cnennanbnbie Buabl FILTER, koTopbie ocTaBisioT
3aMucH, JIJIs1 KOTOPBIX BIIOKEHHBIN 3aMpOoC BEPHYJI/HE BEPHYJI PE3YIbTaThI.

3Hasg OCHOBHBIE KOHCTPYKIMHM, COCTAaBUM CIEAYIOLIUN 3ampoc: BbIOOp
uHdopmaruu (MACHTUPUKATOP, KOJ MPOU3BOIUTENSI, KOHPUTYpAIUs MpoIeccopa,
E€MKOCTh aKKyMYJISITOpa, KOJMYECTBO METalMKCelled OCHOBHOM KaMephl, JUAroHab
sKpaHa) o Bcex cmapTdonax He ctapee 2018 roga ¢ «Super AMOLED» skpanom.

Heo0xoaumMo yuuThIBaTh, YTO YacTh MH(OPMALIMM MOXKET OTCYTCTBOBATH, HO
IpU 3TOM Pe3yJbTaT BCE PAaBHO JOHKEH OBITh MPEACTABIICH, 3HAYUT HEOOXOAMMO
UCIIOIBb30BaTh MHOXKeCTBO KOHCTpykuui OPTIONAL. VYcnoBus Ha rox M 3KpaH
SIBIISIFOTCS 00513aTeIHHBIMU U CYITHOCTH, HE MMEIOIIKE 3TON HHPOPMAIIUH, HE TOJIKHBI
BBIOMpATHCS. Y CIIOBUE HA HKPaH HAKJIAJBIBACTCS Yepe3 MEXaHU3M TPOEK. Y CIIOBUE Ha
roJi JOJDKHO YYWUTBIBATh, YTO MOTJIO OBITh mepeusaHve cMapTdoHa U HECKOJIbKO
TaKUX OTHOUICHUH. 3HAYUT HEOOXOJUMO UM pabOTaTh C MUHUMAIBHBIM T'OJIOM WM
ucnonb3oBaTh KOHCTpyKIuio FILTER NOT EXISTS.

SELECT ?cmaptdon ?xon ?koHurypamus ?amuaroHaib ?€MKOCTh 7MI

WHERE {

#C MOMOIIIBIO ITyCTOTO y3JIa OTPE/IEIsieM yCIIOBUE, YTO BRIOMpPAEMbIN
uaeHTu(UKaTop noykeH ObITh "CMapTHOH" MK ero moaKIacc

?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .

#yCJOBHE, YTO CBS3b 'TOJ BBIMYCKA" TOJKHA CYILIECTBOBATh. Peann3oBaHo
BJIO’KEHHBIM yCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKHUX TO/I0B HE BHIOPAIOCH
HECKOJIBKO 3aluCen

FILTER EXISTS {?cmaptdon :ron_Bbeimycka ?roj}

#ycioBue Ha "HOBU3HY'" rojia BBIITyCKa

FILTER NOT EXISTS {?cmaptdon :roa_ssimycka ?ron2 FILTER(?roa2 <
18 || (?rox2 > 1000 && ?roa2 < 2018))}

#cuurtaeM, 9YTO qUCIUIel oauH. J{J1s HeCKoIbKUX BbiOepeTcs nuHdopmanus
TOJIBKO O MOJXOJSIINX

?cMapTdoH :Hacth ?auciuieit . ?aucteit rdfitype :{ucreii .

#ycoBHE HA TEXHOJOTUIO U3TOTOBJICHHS SKpaHa

?AUCIUJIEN :TEXHOJIOTUS_M3TOTOBJICHHS JKpaHa
?Texnoniorust FILTER (regex(?Texnonorus, "super amoled", "i"))

#nonoJHUTENbHAs BbIOMpaemMas HHGopMalus (Mpy HATUYHUH )

OPTIONAL {?cmaptdon :koa_npous3Boautens 7Kox}

OPTIONAL {?cmaptdon :yacts ?nipor . ?mporir rdf:type :ITpomeccop .



?mporr :KoHpurypamus_mpoieccopa ?KoHpuUryparus }

OPTIONAL {?nucrnet :quaroHaigb 3KpaHa ?1uaroHalb |

OPTIONAL {?cmaptdon :gacth ?akky™m . ?akkym rdf:type :AkkymymisTop .
?akkyM <http://myontologies.com/goods#eMKOCTb akKymyJsiTopa MA*4> ?eMKOCTb
} OPTIONAL {?cMmaptdon :qacth ?xkamepa . ?kamepa rdf:type :Kamepa . 7xkamepa
:KOJINYECTBO METAIMUKCENIe OCHOBHOM Kamepbl 7MII | |

3ananust
CdopmupoBaTh 3anpoChHI:

1 BbIOOD Bcex cMapT(OHOB M MH(MOPMAIIUU O HUX (aHAJIOTMYHON OMUCHIBAEMOM B
paboTe) ¢ akkymyaaTopom He MeHee 500 MA*y
2 BBIOOp BCEX BApUAHTOB OJIOKOB KaMep cMapT(OHOB ¢ ux uHbopmaIlen (amep-
Typa, KOJIMYECTBO KaMep, MPOU3BOIUTENb, MEralUKCeId, pa3pelieHHe BUICOChEMKH)
3 BBIOOp BCEX BapHMaHTOB MOAYJEH SKpaHOB ¢ WX WH(pOpmaiumed (IuaroHans,
paspelleHue, IIOTHOCTh MUKCENIeH, TEXHOJIOTHUS U3TOTOBIICHUS 3KpaHa)
4 BbIOOp nepBbIX 10 HOYTOYKOB ¢ MX XapaKTepUCTUKaMH: KOH(PUTypauus Mpo-

Leccopa, TAKTOBAas YacTOTa, [OUArOHallb JKPaHa, pPAa3pelleHHE DKpaHa, pasMep
ONEpaTUBHOW MaMATH, pa3MepP HOCUTENS HHPOPMALUU, TUI HOCUTENS UH(POPMALIHNH,
CIIMCOK Pa3beMOB

Hanucanue npaBuJi ¢ ucnoJib30BaHueM sizbika SWRL

B pamkax mnocnenneid paboThl HEOOXOAUMO CHOPMHUPOBATH B OHTOJIOTHH
npaBuia, KOTOpPBIE TIO3BOJIAT, YYUTHIBAs OCOOCHHOCTH WIPEIMETHOM 001acTH,
dbopMHpoBaTh BBIBEJCHHBIE OTHOIIEHUA. [l mpuMepa paccCMOTPUM MPaBUIIO,
KOTOpOoe OyIeT OTMEUaTh CBEACHUS 00 aKKyMYJISITOpe CMapTPOHA KaK COMHUTEIbHBIE,
€CJIM 3asBJICHHOE BpeMs pabOThl B PEXHME pPa3roBopa MPEBBIMIAET «EMKOCTh
akkymyJgsitopa / 250%.

SWRL [9, 10] no3BoasieT COCTaBJSITh MPaBUIIA, SIBIASIONIMECS UMIUTMKALIMEH
MEXKIY NOPEANOChUIKOW W cieacTBueM. [locne 3amycka mMexaHW3Ma pacCyKICHUU
OHTOJIOTHS OYJIeT U3MEHSITHCS B COOTBETCTBHH C dTUMU TpaBmiiamu. [Ipeanoceuikamu
U CICICTBHSMHU SBJISIOTCS BBIPQKCHHS Ha OCHOBE IIPEAMKATOB (B TOM YHCIIEC
CO3JIaHHBIX B paMKax OHTOJIOTHI). PacCCMOTpHUM CHHTaKCUC Ha TIpUMEpax:

1 Cmaprdon(?x). Oznauaet ?x rdf:type :CmaptdoH (?X aHaTIOrM4YEeH IEpeMEH-
HbIM B s13b1ke SPARQL)

2 4acth(?X, 7p) — 03HaYaeT ?X :4acTh ?p. TakuM 0Opa3oM MOXKHO 3amucaTh Ipe-
JTUKAT Ha OCHOBAHUH JII0060r0 co3ganHoro data uimu object property.

3 Cwmaptdon(?x) " gactb(?x, ?p). onepaius «and» 3aUCHIBAETCS KaK «™».

4 Cmaptdon(?x) * gacts(?X, 7p) -> sBugercs_dacTthbio(?p, 7x). Onepanus um-
TUTMKAIIAY 3aMUChIBACTCS KaK «->«. JlaHHOE TIpaBWIIO OMpeesieT akCuoMy O
TOM, YTO €CJIA ?X SBJSETCS CMapTHOHOM H COACPKUT YacTh 7P, TO TAKKE
MOXHO CKa3aTh, 4TO ?p sABjsieTCs yacTbio 7X. [lomoOHoe mpaBuiio renepupyercs
aBTOMAaTUYECKH B COOTBETCTBUU ¢ MojieM «inverseOf», koTopoe Mbl yKa3bIBaIu
B MIPOLIBIX paboTax.



U3 BCTPOCHHBIX MPEIUKATOB [9] OoyyT HEOOXOJIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x mens1ie win paBHo ?7y); swrlb:lessThan(?x, ?y) (?x
ctporo Mmensbine ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Gomnbiie unu paBHo ?y;
swrlb:greaterThan(?x, ?y) (?x ctporo Gombmie ?y); swrlb:divide(?x, ?y, ?z) (B ?x
pe3ynbTart oneparuu ?y/?z).

JInst OTnagKy yCIOBHBIX YaCcTEM MPaBUII MOXKET UCIIOIB30BaThCs 361Kk SQWRL
[11]. B pamkax Hero OyJieT UCTIONB30BAThCS TOJbKO npenukat sqwrl:select(?x, ?y, 7z,
). OH MO3BOJSET OTOOPA3UTH MOJIB30BATEIIO BCE MEPEUNCICHHBIE CYIIIHOCTH, IS
KOTOPBIX aKTHUBUPOBAJIMCH MPEANOCHUIKK. Takum 00pa3oM MOXKHO mNpeoOpa3oBaTh
OpaBWJIO B aHAJOr 3ampoca W NPOBEPUTh, YTO OHO TNPUMEHSETCS s
3arIaHUPOBAHHBIX CYIIHOCTEH.

Chopmupyem SQWRL npaBusio 1o 3ajaHHbIM B pabOTE KPUTEPUSIM: K AKKYMY-
astop(?a) A €MKOCTh_aKKyMmyJiaTop MA u(?a, ) A Bpe-
Msi_paboThl_B_pexxkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» iMeHHO Takue 3aITUCH O aKKYMY
JsTOpax OyAayT OTMEUYATHCSI COMHUTEIBHBIMUA. UTOOBI MPOBEPUTH KOPPEKTHOCTH YCIIO-
BUI JAHHOTO MPaBHJIA CIEAYET PACCMOTPETH I KaKUX aKKyMYJISITOPOB 3TO MPABUIIO
Oyner cpabaThiBaTh (BBIOpaTh HJEHTU(DHUKATOP AKKYyMYJSATOpPA, 3asBICHHOE BpeMs
pabOThI ¥ BBIUKUCIEHHOE BpeMs pabOThl).

s noctyna k SQWRL HeoOxoaumo akTuBUpoBaTh BKiIaaky « Window -> Tabs
> SQWRL Taby (puc. 24). Jlanee HeoOxoauMO co31aTh MpaBmiio (puc. 240) U BBECTH
ero Teno (puc. 258). Jlanee HeoOXOAMMO BBIJACIHUTH MPABWIO M HaXaThb KHOIKY
3amycka (puc. 24a, puc. 248). [locie sToro pesynabTaT pabOThl MOXHO YBUIECTh Ha
BKJIJIKE, COOTBETCTBYIOIIEH UMEHU IpaBmiia (puc. 251).

goods (hitp://myontologies.com/goods) : [Z\D\educate\nocobua\ OntologyProtege\resocurces\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 x
Active ontology x| Entities = | |ndividuals by class x
Name Query Comment
51 AKKVMVNIATOD(?a) " eMKOCTE akkymyvnATop mMA u(?a. ?v) " BpemA paboTbl ..
S3  [AxomvnATop(?a) * eMKoCTE aKKYMYOATOD 3 SpeMA |

New Edit | Clone Delete

SQWRL Queries |OWL 2 RL |83 |

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.

Run

To use the click > Start v| Show Inferences 19 ]

Puc. 24 Bxnagka SQWRL B cucteme Protégé (a — cmucok co31aHHbIX MpaBWiL; O —
KHOITKHM CO3/IaHMsI HOBOT'O MPaBHJIa U PEIaKTUPOBAHUS BBIJICJICHHOTO; B — KHOTIKA 3a-
MyCKa BRIOpAHHOTO MpaBHUJIa)



Y6eauBIINCh B KOPPEKTHOCTH YCIOBHOM YaCTH ITpaBuiia, MOKHO IEPEHECTH €T0
B cmrcok SWRL mpasun (Window -> Tabs -> SWRL Tab) um u3meHuTh €ro
3akroueHue. Ha manHo# Bkimanke yxe otoopakarorcs Bce SQWRL mpaBuiia, omgHako
OHU OTMEYEHBI KaK HEAKTHUBHbIC. MOXHO WJIM U3MEHHUTHh MPABUIO U OTMETUTH €rO
AKTUBHBIM WJIM CO3/1aThb HOBOE. YCIIOBHAsl 4acTh MpaBUJIa OCTAETCS MPEXKHEU, a
3aKioueHreM Oynet sBhsATbes «CoMHHTENbHO(?a)» (Takke HE0OXOIUMO CO3/1aTh

COOTBETCTBYIOIIMM KJ1acc).

File
Name ‘
Is3 rch...
Comment
oLad| -
Active| Status L x
|Ok
51 KKyMynATop(?a) * emKocTb_akkymynartop_mA_u(?a, ?v) * Bpems_paboTbl_B_pemxume_pa3srosopa(?a, ?t) *
swrib divide(?tr, v, 250) * swrib:greater | han(’/t, "?tr) -= sqwrlselect('?a, ?tr, "?v) | m—
B
Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |
a fr v
:SM-G965FZPHSER-BAT 14 3500

r

yi
Save as CSV... Rerun Close

To use the click > Start | Show 1)

Puc. 25 Bxkmanka SQWRL B cucreme Protégé (a — okHO pegakTupoBaHus mpaBuia; 6
— UM TIpaBuJja; B — TEJIO MPABWIIA; T — PE3YIbTAThl BHITIOJHEHUS TPABUIIA; ] —
KHOIIKa Mepe3anycka npaBuia)

Tenepb HEOOXOAUMO 3aITyCTUTh MPABUIIO, TPEABAPUTEIBLHO 3arPY3UB MOHATHUS U3
oHTOJIOTHH (puC. 260, puc. 26B).

a Name Rule Comment
vl S1 Akkymynatop(?a) * eMKoCTE akkymynaTop MA u(?a, ?v) * Bpema pabo..
53 ArkymynATOR(?a) * eMKOCTE akkymynAaTop MA y(?a, ?v) * BpemAa pabo...
New

& = - = P18 = € "
Control |Rules | Asserted Axioms | Inferred Axioms | OWL 2RL |
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 expaorted to rule engine: 57
Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecondis).

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 toésee the inferred axioms. . r

COWL+SWRL->Dr... Run Drools Drools->0WL



Puc. 26 Bxnaaka SWRL B cucreme Protégé (a — akTHBHOCTB TipaBuiia; 6 — KHOIIKA
3arpy3Ku MOHSATUI/aKCUOM M3 OHTOJIOTHUHU U CITUCKA MPABUIT; B — 3aITyCK BBIBOJIA HA
OCHOBE IIPABUJI; T — BHECEHHUE BBIBEJICHHBIX MOHSATUN B OHTOJIOTHIO; JT — CITUCOK
BBIBE/ICHHBIX MMOHATHIL; € — HACTPOUKHU BBIBOJIA)

[Tocne 3Toro MO>XHO 03HAKOMUTHCS C BEIBEICHHBIMU akcroMamu (puc. 26.1). B
Cllydae HaCTPOEK Mo yMo4aHuto ux Oyzaet 6osbiie 100. ITo CBs3aHO C TEM, YTO BBI-
MOJIHSAETCS MHOXKECTBO CTAHAPTHBIX IPABUJI (Hanpumep, popMUpOBaHUE HOBBIX OTHO-
IIEHUI B COOTBETCTBUU ¢ ontucanueM «inverseOt»). i Hatiero mpumepa 3To HeoOs13a-
TenbHO. [TloaToMy MoxkHO Ha Bkiaake «OWL 2 RL -> OWL2RL Control» BEIKITIOUUTH
BCe TaOJUIIbI CTAaHAAPTHBIX MpaBuJl. [locie 3Toro B BEIBEJEHHBIX AKCHMOMAaX OCTAHYTCSA
TOJIBKO aKCUOMBI, TIOJIYYEHHBIE C UCIIOJIb30BAHUEM CO3/JaHHOTO IIpaBuUIIa.

3aganus
1 CdopmupoBaTh MHHUMYM 5 TIPaBWII, BBISBIISIONINE COMHHUTEIBHBIC OMUCAHUS
Pa3TUYHBIX XapaKTEPUCTHUK.
2 CdopmupoBaTh MpaBuiio, KOTOPOE B 3aBUCUMOCTH OT €EMKOCTH aKKyMYJISITOPa,

TaKTOBOM YacTOThl MPOLECCOpa, Pa3pelIeHUs BSKpaHa W €ro JAuaroHanu Oyjaer
(dbopMHpOBaTh MPUMEPHOE BPEMSI aBTOHOMHOM pabOThl HOYTOYKa B peXUMax: Urpa,
paboTa, O’KUJIaHKE.

Cnucok JJuTepaTypbl, peKOMEHAYyeMblil K HCMO0JIb30BAHUIO M0 TAHHOH TeMe.
Ocnosnas: 1,2

Jlononnumenvuas: 1-5

Hnmepnem-pecypcui: 1-5



Tema 3. MeTopl HCKYCCTBEHHOT'O UHTEIUJIEKTA B COBPEMEHHOM 00pa30BaHUU
Jlabopatopubie pabotsl Nel1-14.

Tema: [IpuMeHeHNE UCKYCCTBEHHOTO MHTEIIEKTA MPU BHEIPEHUH U POBBIX
o0pa30BaTeNbHbIX IIAT(HOPMEHHBIX PEIICHUN.

Haszanue padorsi: PazpaboTka yueOHOM SKCIEPTHOM CUCTEMBI
®opmupyemblie komnerenuuu: [1K-7

Teopernyeckas 4acTh:

Bonpocs! (koMneTeHUUM, HABBIKU) 1JIS OCBOCHUSA:

7. I3y4uTh npuMepbl MOCTPOEHUS IKCIIEPTHBIX CUCTEM.

8. Hayuutbcs co3naBaTh U peakTupoBaTh 06a3y 3Hanuii OC.

9. Hayuuthcst peasin30BBIBaTh U TECTUPOBATh 0a3y 3HAHUMU.

OkcnéptHas cuctéma (OC, aHrI. expert system) — KOMIIBIOTEpHAs CHCTEMa,
CrocoOHasi YaCTUYHO 3aMEHUTH CIIELUATMCTA-IKCIIepTa B pa3pelieHUH MpoOIeMHON
cutyaniuu. CoBpemenHbie JC Hayanu pa3pabaThiBaThCS  UCCIENOBATEISIMU
HMCKYCCTBEHHOTO MHTeUIeKkTa B 1970-x rogax, a B 1980-x moay4uian KoMMepUecKoe
nojkperuieHue. [IpenmecTBeHHIKaMU SKCIIEPTHBIX CUCTEM OBbLITH MpeioKeHbl B 1832
rony C. H. KopcakoBbiM, cO31aBIIMM MEXAHUYECKHE YCTPOMCTBA, TaK HA3bIBAEMBIE
CUHTEJUICKTyalbHbIE MAIlIUHBD», MO3BOJISIBIIME HAXOJWUTh PEIICHUS MO 3aJlaHHBIM
YCIOBUSIM, HampuUMeEp, OINpeAessITh Hauboliee MOAXOIAIME JIeKapCcTBa IO
Ha0JII0JaeMbIM Y TIAIIUEHTA CUMIITOMAaM 3a00JI€BaHUSI.

B undopmartuke 3KkcriepTHbIE CUCTEMBI pACCMATPUBAIOTCS COBMECTHO ¢ 0a3amu
3HaHui (6a3a 3nanuii (b3; anrn. knowledge base) B nunpopmaruke u ucciie10BaHUAX
MCKYCCTBEHHOI'0 MHTEJIJIEKTa — 3TO 0CO0O0T0 pojia 6a3za NaHHBIX, pa3paboTaHHAs IS
omepupoBaHusi 3HaHUSMU. baza 3HAHMI  CONEPXKHUT  CTPYKTYPUPOBAHHYIO
uH(OPMAIINIO, MOKPHIBAIOIIYI0 HEKOTOPYIO OO0JacTh 3HAHWM, NJISI WCIIOJIb30BAHUS
KUOEPHETUYECKUM  YCTPOMCTBOM (MJIM YEJIOBEKOM) C KOHKPETHOHM  IEJbIO.
CoBpemeHnHbIe 0a3bl 3HAHUM pabOTAIOT COBMECTHO C CHCTEMaMU MTOMCKa HH(POPMAIIUH,
UMEIOT KJIacCU(UKAIIMOHHYIO CTPYKTYPY (knaccudukanus (kaaccuuipoBanue) (ot
nat. classis — paspsan u jat. facere — menatb) — OCOOBIN Cydail MPUMEHEHUS
JIOTUYECKON omnepanuu JeleHus oO0bema TMOHSATHUS, MPEACTaBISIOMUNA CcO0oi
HEKOTOPYIO COBOKYIHOCTH JI€JIEHUH (JeIeHre HEKOTOPOTO Kilacca Ha BUJIbI, I€JIEHUE
ATUX BUJOB U T.A.) U (popMar npeacraBieHus 3HaHUU (NMpeACTaBICHUE 3HAHUM —
BOIIPOC, BOBHUKAIOLIUK B MHPOPMATHUKE — C TOA00POM MPEACTABICHUS] KOHKPETHBIX
U O0O0OOMIEHHBIX 3HAHUMW, CBeJACHUH W (PAKTOB /A HAKOIJIEHUS M 00pabOTKH
uHpopmanimu B OBM. I'nmaBHas 3amaya B HMCKyccTBeHHOM wuHTeiwiekte (MU) —
HAYYUTHCSI XPAHUTh 3HAHUSA TaKUM 00pa3oM, 4YTOOBI MPOrpaMMbl MOTJIM OCMBICIIEHHO
00pabaThIBaTh UX U JOCTUTHYTH TEM MOJ00US YEJIOBEYECKOTO MHTEIUICKTA).

[TonHoneHHBIE 0a3bl 3HAHUWI coaepX)aT B cebe He TOJNBbKO (haKTHUECKYIO
uHdopMaIMilo, HO W TMpaBWia BBIBOJA, JOIMYCKAIONIME aBTOMATHYECKUE
YMO3AaKJIIOUEHHUsSI O BHOBb BBOJHMMBIX (PAaKTaX M, KaK CIEJICTBHE, OCMBICIEHHYIO
00paboTky nHpopmaruu. O61acTh HAYK 00 UCKYCCTBEHHOM MHTEIUICKTE, N3Yy4aromast
0a3bl 3HAaHUW U METOJIbl PA0OTHI CO 3HAHUSAMU, HA3BIBACTCS UHXKCHEPUEH 3HAHUMN) KaK
MOJIENIM MOBEICHUSI FKCIIEPTOB B ONPEIETIECHHON 00J1aCTH 3HAHUI C UCIIOJIb30BAaHUEM
OpOLEIyp JIOTMYECKOrO BBIBOJA WU NPUHATHS pelieHuil, a 0a3bl 3HAHUW — Kak
COBOKYIHOCTh (JAKTOB M MpPaBUJI JIOTHYECKOTO BHIBOAA B BBIOPAHHON MpeIMETHOU



00JacTu IesATeIbHOCTH. B MHCTpYMEHTANBHYIO CUCTEMY BXOJST TOMUMO OIMCAHHOU
BBIIIIE JKCIEPTHOW OOOJOUYKH MporpaMma-penakrop 0a3 3HaHMA H MpOTrpaMma
JIOTUYECKOTO BBIBOJA.

Amanwl pazpadomKu IKCNEPMHBIX CUCHEM:

1. Uoenmugpurxayus.

Ornpenenenye y4aCTHUKOB U UX POJIEH B IPOLECCE CO3AAHUSA U DKCILTyaTallluH
JKCIIEPTHOU CUCTEMBI.

B nponecce co3manust SKCHEPTHOM CUCTEMBI MOTYT Y4YaCTBOBATH CIIEAYIOIIUE
CIICHIMAIUCTBI: WHXKEHEPHl MO 3HAHUSAM, DKCHEPTHI, MPOTrPAMMUCTHI, PYKOBOJUTEIb
IPOEKTa, 3aKa3uuku (KOHE4YHble ToJib3oBaTenu). [lpu peanuzanuu CpaBHUTEIBHO
MPOCTBIX SKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOKET U HE ObITh. PoJib HXeHepa 1o
3HAHUSIM - BBIY)KMBaHHE MPOQPECCHOHAIBHBIX 3HAHUM W3 OKCIEPTOB H
MPOCKTUpOBaHWE 0a3bl 3HAHUNM DKCIEPTHOM CHUCTEMBI M €€ apXUTEKTYpHI.
[Iporpammuct HeoOXoauM mpu pa3pabOTKe CHEIUATH3UPOBAHHOTO JUISI JAaHHOU
OKCIEPTHOM  CHCTEMBbl MPOTPAaMMHOTO  OOecleueHus, Korja MOJIXOMSIIEro
CTaHJAPTHOTO (Hampumep, OOOJIOYKH JJIS CO3JaHUs SKCIEPTHOM CHUCTEMBbI) HE
CYILECTBYET WJIM €r0 BO3MOKHOCTEN HE JOCTATOYHO U TpeOyIOTCA JOMOIHUTEIbHbIE
MOZYJIN.

B mpomecce akciutyatanuu  MOTYT IPUHHAMATh — y4acTHE  KOHEYHBIE
NIOJIb30BATEIIN, SKCIIEPTHL, aIMUHUCTPATOP.

Ha sTom atane pa3paboTyuk JOJIKEH OTBETUTH Ha CIIETYIOUINE BOIPOCHI:

- Kakoii knacc 3a1a4 1oKHA peliaTh KCIepTHas cucrtema?

- Kak »Tu 3aauu MoryT ObITh OXapaKTepU30BaAHbBI WIH OIPEICIICHbI?

- Kakue MOXHO BBIACINUTH NOA3a0a4H?

- Kakue ncxoaHbie 1aHHBIE TOJ>KHBI UCIOJIb30BATHCS JJISI PELLICHHUS ?

- Kakue nmoHsITHUS ¥ B3aMMOCBS3U MEXAY HUMHU HCIOJIb3YIOTCS MPU PELICHUU
3a71a4u dKCIiepTamu’?

- Kakoii BT uMeeT pelieHne, u Kakue KOHUEILIUN UCIONIb3YIOTCS B HEM?

- Kakue acriexTsl onbITa 3KCnepTa CyleCTBEHHBI Ul PELICHUS 3a1a4n?

- KakoBa npupoja u o0beM 3HaHH, HEOOXOAUMBIX U1 pELICHUS 3a1a4u?

- Kakue npenstcTBHs BCTpeyaroTCs MpU pELICHUH 3aaa4d?

- Kak 3T momexu MOTyT BIIMATH HA pelIeHUe 3a1a4?

2. Konyenmyanuszayus.

Ha sTom astane pa3paboTyuk J0JIKEH OTBETUTH Ha CIIETYIOIINE BOMPOCHI:

- Kakue Turnsl JaHHBIX HY’KHO UCIIOJIb30BaTh?

- UTo M3 TaHHBIX 331aHO, a YTO AOJKHO OBITh BHIBEIEHO?

- UmeroT 11 noj3agaun HauMEHOBAHUS ?

- MmeroT 1 cTpaterui HauMEeHOBAHUS ?

- IMeroTcs 11 siICHbIE YaCTUYHBIE TUIIOTE3bI, KOTOPhIE IIUPOKO UCIIOIB3YIOTCS ?

3. ®opmanuzanus.

4. Peanuzanus NpOTOTUITHON BEPCHUMU.

5. TectupoBanue.

6. IlepenpoekTupoBaHUE MPOTOTUITHON BEPCHH.

Ha3znauenue, 603modcHocmu u npuHyun padoomol 0aileco6cKoii cmpamezuu
OUEHKU 6b18000E



baliecoBckasi cTparerus OLEHKU BBIBOJIOB - OJHA U3 CTPATETUM, MPUMEHIEMBIX
JUIsl OLEHKU JOCTOBEPHOCTH BBIBOJIOB (HAIpUMEpP, 3aKJIIOUEHUN MNPOTYyKIIMOHHBIX
npaBWi) B DJKCHEPTHBIX cucTteMax. (OcHOBHasi wujaess 0alleCOBCKOl CTpaTeruu
3aKJTIOYACTCSI B OIICHKE BEPOSTHOCTH HEKOTOPOTO BBIBOJA C Y4eTOM (DaKToB,
MOATBEPKAAIOIIMX WU OMPOBEPTaIOIINX STOT BBIBO/I.

BeposTHOCTB OCylIecTBICHUST HEKOM TMnoTe3bl H npy Hammuum onpeaeneHHbIX
MOATBEPKAAIOIINUX CBUJETENLCTB E BBIUMCIISIETCS HA OCHOBE allpUOPHOUN BEPOATHOCTH
ATOM rUNOTE3bl 0€3 MOATBEPKAAIOIINUX CBUACTEIHCTB U BEPOSTHOCTEN OCYIIECTBICHUS
CBHJICTEJICTB TIPHU YCJIOBUSIX, UTO TUIIOTE3a BEpHA WJIM HEBEPHA.

3nauenus P(E/H) u P(E/neH), moacraBnennsie B Teopemy baiieca, mo3BossitoT
BBIUHCIIUTh  alOCTEPUOPHYIO  BEPOATHOCTH  HCXO0HAa, T.6.  BEPOSTHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUM C OTBETOM TMOJIB30BATEIsl HAa JAHHBIM BOMPOC:

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

WIH

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

IIpumep npumenenus batieco8ckou cmpame2uu OYeHKU 8b160008

B skcnepTHBIX cucTeMax JJjisi COCTaBJICHHS] TPOTHO30B MOTOAbl BEPOSITHOCTh
OISl Ha CIEAyIOIUA JeHb ONpEAeNsIeTCS C Y4eToM TpeX (akTopoB: Betep,
BJIQYXKHOCTb, 00JIAYHOCTH (B JieHb HaOmtoeHus ). 3a 173 aus (U3 HUX 53 JOXKIJIUBBIX)
HAKOIUIEHbI CTATUCTUYECKUE TAHHBIE, IPUBEJICHHBIE B TA0JIHULIE.

Konwnuectso
KonnuecTtso cnyyaes
. cy4yaeB Nnoroabl
Moroaa B AeHb [0 ANNBOM
be3 ocaakos
HabnoaeHWUs noroabl .
. Ha cneayroumi
Ha ciiedyoWmii JeHb
AeHb
Cnabwrit 19 52
Betep YMepeHHbII 27 44
CunpHBIH 7 24
Bricokas 35 18
Braxsaocts | Cpennsis 12 42
Huskas 6 60
ScHO 5 83
OGnaunocts | OOmauno 8 27
[TacmypnO 40 10

[IpuBeneHHbie B TaONMIlE JaHHBbIE O3HAYAIOT, HAMPUMEp, CIEIYIOIIEe: 3a
nepuoa HaOmonenuit (173 nust) cnadwiii Betep HaOmogancs 71 nens (71=19+52). B 19
ClIydasiX Ha CJIeIYIOIIUM IeHb Toroja Obljia JOXKIJIMBOM, B 52 ciaydasx - 0e3 0CaJIKOB.

B HekoTopwiii AeHb HaOmOmaeTCs cleaylolas TMoroja: CUJIbHBIA BeETep,
BBICOKAsI BIAXKHOCTb, 001a4HO. TpedyeTcst HalWTH BEpOSTHOCTD IOXKTMBOM IMOT0/1bl HA
CIICIYIOIINM JICHb.

B nanHOM ciydae B KaueCTBE TMIIOTE3 paCCMATPUBAIOTCS COCTOSHUS MTOTOJIbI Ha
ciaenyronuii nenb: H1 - moxnaps, H2 - moroga 6e3 ocagkoB. CBUIETEILCTBOM 311€ChH
SBJISICTCS COUYETaHUE TpeX (PaKTOPOB, XapaKTESPUIYIOIIMX MTOTOTy B IEHb HAOIIOICHHMS:



BETEp, BIAXHOCTH M OOJAYHOCTH (MOXKHO CKa3aTh, 4YTO B JAHHOM Cllydae
UCIIOJIB3YIOTCSL TPU CBHUJAETENbCTBA); 0003HauuM 5t ¢aktopel kak EI1,E2, E3.
O6o3HaunMm HaOmOMaeMoe codyeTaHue (PakTopoB (CHIBHBIA BETEp, BBICOKAs
BJIYKHOCTb, 00JIaYHO) KaK coObITHE E.

OnpenenuM BepOSTHOCTH, HEOOXOAMMBIE JIJIsl pacueToB o ¢opmyie baiieca.
ATNpUOPHBIE BEPOATHOCTU THUMNOTE3 (TO €CTh BEPOATHOCTU AOXKIA M MOrojbl 0e3
0CaJKOB, 0€3 yueTa HalJI10/1aeMOr0 COCTOSIHUS MOTO/1bl):

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

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

HaGnrogaemoe cBUAETENbCTBO (COCTOSIHUE TMOTOABI B JIEHb HAOMIOJCHUS)
MPEACTaBIIIeT COO0M COYEeTaHHE TPeX COOBITUI, HAOIIOaeMbIX BMECTE: CHIIBHOIO
BETpa, BHICOKOM BIAXKHOCTU U 00s1auHOCTH. CUuTasi 3TH COOBITUSI HE3aBUCUMBIMU (TO
€CTh CUWTasi, HAaPUMEpP, YTO BIAKHOCTh HE 3aBUCUT OT OOJAYHOCTH, U T.J.), MOKHO
HAaWTU yCIIOBHBIE BEPOSITHOCTH CBUJCTENbCTBA 1O  (OpMysie YMHOXKEHUS
BEPOSITHOCTEM:

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

Haiinem Benu4uHbI, HEOOXOIUMBIEC ISl TPUMEHEHUS] (POPMYJIbI YMHOKECHUS
BEPOSATHOCTEN:

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.

3necb, Hanpumep, P(E1/HI1)- BepoATHOCTH TOro, 4To B TEKYIIUWA JI€Hb
HaOJII01aeTCsl CUJIBHBIM BeTep, MpU YCIOBHM, YTO CIEAYIOIMA JeHb Oyjaer
JOKTMBBIM. DTa BEJIMYMHA MOKA3bIBAET, HACKOJIBKO YACTO HAOJIIOAAETCS CUIIBHBIN
BETEp B JHU, MPEIIECTBYIONINE IO ITUBON TTOTO/IE.

[ToacraBnsiss HaiiieHHBIE BETUYUHBI B (HOPMYITy YMHOXKEHHUS BEPOSTHOCTEH,
MOJTYYUM:

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

3nech, Hanpumep, Bennunaa P(E/H1) - BeposaTHOCTS HaOII0/1a8MOT0 COCTOSTHUS
NOTO/Ibl (CWJIBHOTO BETPA, BHICOKOW BJIAXKHOCTH M OOJAYHOCTH) MPHU YCIOBUH, UYTO
CIeAYIONUHN JeHb OyAeT NOXKTUBBIM.

[Ipy mocTpoeHHH SKCHEPTHBIX CHUCTEM YacTO HCMOJb3YIOT BEPOSTHOCTHBIN
noaxoa. Cocrapisisi 6a3y 3HAHUM, NPUMEHSIOT IKCIEPTHYIO MaTPHILy, HUMEIOIIYIO
CIICIYIOIINMN BUJL:

HabntooeHua | 3HavyeHme «4a» | 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cOOTBETCTBYIOT BOMpOCaM 3aaHHOM MPEeIMETHOM 00J1acTH,
OykBBI a, b, ..., t B MaccuBe O3HA4YalOT BO3MOXHBIE BapUaHThl OTBETOB. Marpuia

AOJIDKHA COACPIKATH BCC 3HAHUS 3KCIICPTA 10 JaHHOMY IIPCAMCTY.



O06acThb 3apOCOB - Ta 00JIACTh, B KOTOPOM SKCIIEPTHASI CHCTEMA JI0JKHA OBIThH
DKCIEPTOM.

Bo3MoxHBIE BApHaHTBI OTBETOB B IKCIIEPTHOM MATPULIE HOCAT BEPOSTHOCTHBIN
xapaktep. Onu 3anaroTcs yuciaamu ot 0 mo 1. Ecim coOblTue HaBepHSKa JOJAKHO
IPOU30MTH, TO BEPOSITHOCTh €ro MosABJICHUs paBHa 1. Eciu coObITHE HE HMEET 1IaHca
IPOU30UTH KOT/AA-TM00, TO BEPOSITHOCTh €ro nosiBieHus pasHa 0. Ecnu xe coObiThe
PABHOBEPOSITHO, TO €CTh MOXET KaK IPOU30WTH, TaK U HET, TO BEPOSITHOCTH €T0
nosisiicHust paBHa 0,5. Bce ocTanpHble BO3MOXHBIE CIy4dad JIEKAT B YKA3aHHOM
JMaIia3oHe.

[Tpumep:

3aBTpa Oyner noxb 3aBTpa 10Xkas He OyaeT

Csipo 0,6 0,4

Cyxo0 0,45 0,55



3aganus VI BHINOJTHEHHUS M METOAMYECKHE PEKOMEH/Ialum:
3aganme 1
Coznatpe mpoctyto 6a3y 3HaHu# «ThI refimep?y, pemaroiei 3anady Kiaccudukanum
(C 4eTKOi1 JIOTUKOM).
B sto0ii B3 Oynet 2 paBHOBEpOATHBIX UCXOMA: KTEUMEP» U «HE TeiMep».
AnpuopHsblie BepoaTHOCTH 000oux ncxo0B paBHel 0.5 (P(H) = 0.5), T.e. runoressl, 4To
HayraJi BEIOpAHHBIN YEJIOBEK SBISETCA WM HE ABISIETCS TeMepOM, PaBHOBEPOSITHBI
(mpu 3TOM CymMMa anpUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0a3e 3HAHUI NPUBEACHBI
BCE BO3MOKHBIE HCXO/IbI).
Kaxnoe yTBepKI€HHE YETKO OTHOCUT UCIIBITYEMOI'O K OJTHOM U3 3TUX KaTErOpHUH, T.€.
ecJIM JIJIs1 IEPBOTO BOMpOca AJIA UcX0/a «reiimepy Oyner 3anuch 1,1,0, To 1is ucxona
«He reimep» 3amuch Oyzaer 1,0,1.Takum oOpaszom, Py u Pn mis kaxkmoro Bompoca
paBHbI 1160 1, 1160 0, mpu 3TOM BO BTOPOM MpaBUJI€ ITH 3HAUECHUS UHBEPTUPYIOTCA
(OTHOCHUTENIBHO MEpPBOro MpaBuia). DTO MPUBOJUT K TOMY, YTO MAKCHMAJIbHO
yBepeHHbI oTBeT («TouHo ma» wim «ToyHO HET») Ha OO0 BOMPOC OJHO3ZHAYHO
KJIacCU(PUIMPYET MOJB30BaTENs KaK reiimepa uim He reimepa (cMm. tadauny 1).
(ITpumeuanue: He cieayeT ykaspiBaThb Py u Pn paBHbIMH Apyr Apyry, T.K. 3TO
03HAYaeT, YTO JAHHOE CBUIETEIBCTBO HE BIMSAET HA BEPOSTHOCTh HCXO0Ha, T.€.
OECCMBICIIEHHO €r0 YIIOMUHATB).
[TpencraBum npasuina, ucnonb3dyembie IC «Tol reitmep?», B BUJie TaOIULIBI.
Taduuna 1

Ne YT1Bep:xaenue / Bonpoc 3akirouenne /
n/n Hcxon
rermep HE
remmep

1. ThI urpaenb B KOMObIOTEPHBIE UTPBI IO 6 U OoJIEe 1 0
4acoB B CYTKHU

2. Tr1 Opocaenb Bce fies1a pajgyd HOBOM UTPbI |

3. Ot 3D-action urp y Te0s1 KpyKUTCS r0JIOBa 0

4. Thl HM 32 YTO HE MOTAIIUIIb CBOI KOMIIbIOTEP K IpyTy | 0
JUIs1 OpraHr3allid COPEBHOBAHUM T10 CETU

5. Thl B OCHOBHOM TPAaTHIIIb JEHBI'M WK Ha HOBBIU 1 0
WTPOBOM JIUCK WJIH HA allrPEX]I KOMITBIOTEPA

6. Trl He moJib3yenibes "Mblb0" B 3D-action urpax 0 1

B ¢opmare 6a3bl 3HaHU JaHHBIE TAOIUIBI OyAyT 3allMCAHbI B BUJIE BOIIPOCOB U
MCXOJIOB, IPUBEIAECHHBIX HUXKE.

Bompocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI 11O 6 U OOJIee YacOB B CYTKH?

Tr1 Opocaelb Bee aena paau HOBOM UTPhI?

Ot 3D-action urp y Te0s1 Kpy>XKUTCsI TOJI0Ba?

ThI HU 32 YTO HE MOTALIUILIB CBOW KOMIIBIOTEP K APYTY JJII OpraHU3aluu
COPEBHOBAHMII IO CETH?



ThI B OCHOBHOM TpaTHILIb JCHBI'M WJIM HA HOBBI UTPOBOW JAUCK WJIA HA alTpeu/I
KOoMIIbloTepa?
Tl He monb3yembes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He renmep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecmn peamnsoBeiBate naHHyr0o b3 B mporpamme «Mamas OxcnepTHas
Cucremay, To OHa OyJEeT BBITJISAETh CIEIYIOIUM 00pa3oM:

@ E =y % Q 0.'5 v fQ 1 cTpoka, 1 cTontey, |
Mapons Ha peaakTUPOBaHWE | Mapone Ha YTeHKke |

"Te redmep™
ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaewb B KOMNbWTEpPHHE WIPW NO 6 W 60488 YACOB B CYTKH?

Tw 6pocaeub BCe AeAa pann HOBOW MIpW?

OT 3D-action wMrp y Tees Kpyxmtcs roaosa?

Te HM 32 UTO He NOTAaWMUL CBOW KOMNLRTEp K APYry RAS OPraHW3aUMKW COPEBHOBAHW
Te B OCHOBHOM TpaTHUb AEHbIM MAM HA HOBHA WIPOBOA AWCK, WAW HA anrpedn Komn
Te He noAb3yeuwbcs ““muuwbk’’ B 3D-action urpax?

re#mep, 8.5, 1,1,0.5, 2,1,0.5, 3,0,0.5, 4,0,0.5, 5,1,0.5, 6,0,0.5
He re#mep, 0.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,0,0.5, 6,1,0.5

3aganue 2

Ha ocHoBanue paccMOTpEHHOro mpuMepa MonpoOyiTe COCTaBUTh cOOCTBeHHYIO b3
Hanpumep Uil JUAarHOCTHUKH COCTOSIHHSI 3J0POBbSI YUYEHUMKOB WM aAHAJIN3a
00eCIeueHHOCTH JINTepaTypoil yueOHOTro mporiecca

Cnucok JJuTepaTypbl, peKOMEHAyeMblil K HCN0Jb30BAHUIO 110 TAHHOH TeMe.
Ocnosnas: 1,2

Jlononnumenvuas: 1-5

Hnmepuem-pecypcot. 1-5



Tema 4. [IpumeHeHNe HCKYCCTBEHHOTO MHTEJUIEKTA MTPU BHEIPEHUH LU(PPOBBIX
o0Opa3oBaTenbHbIX MIATHOPMEHHBIX PEIICHUN
Jlabopatopnas pabora Nel5-18.

Tema: [IpuMeHeHne UCKYCCTBEHHOTO MHTEIJIEKTA MPU BHEAPEHUU ITUPPOBBIX
00pa30BaTeNbHBIX TIaT(HOPMEHHBIX PEIICHUIN

HaszBanue padoTbl: AHaNN3 CyIIECTBYIOIHUX 00pa30BaTEIbHBIX
1aTPOPMEHHBIX PELICHUH.

®opmupyembie komnerenuuu: [1K-7

Teopernyeckas 4acThb:

Bonpocs! (koMneTeHUUM, HABBIKHU) J1JIS OCBOCHUS:

10. N3yunth BO3MOKHOCTHU CYILIECTBYIOIIUX POCCHICKUX
o0pa3oBaTeNbHbIX OHIAH-TIIaT)OpM.
1. Hayuuthcss  aHanmu3upoBarh  00pa3oBaTeNbHBIE  POCCUUCKHE |

3apyOeKHbIC OHJIAWH-TIIAT(OPMBI.

3aganus Ui BHINOJHEHHUSA U METOAMYECKHE PeKOMEH/Ialum:
3ananue 1
Hcnonb3ys NpUBENEHHBIA HHXKE CHUCOK POCCHUICKHX O0pa3oBaTENbHBIX OHJIAIH-
mwiaTpopM, a TaKXKe JPyrue HHTEPHET-UCTOYHUKUA COCTaBbTE CBOAHYIO TaOIMILY
(HazBanue 1uIaTGopMbl, OOpa3zoBaTElIbHBIE 3aJauyM, MPEAINOJAraeMblii BO3paCT
yYaIllMXCsl, BO3MOKHOCTH MCHOJB30BaHUS B y4eOHOM Mpolecce, MPEeuMYyIIecTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apyoexcHvlx OHAAUH-nAam@opm

W VHUBEPGAPU M

YHuBepcapuym (http://universarium.org/) — MIPOCKT,
no3uIMOHUpyeMbIi Kak poccuiickas MOOC-mnargopma. 3anyiieH npu MoaaepKKe
AreHntctBa crparermdyeckux wuHunMatiB U PUA-HoBoctu. PaspabarbeiBaror
COOCTBEHHBIE KypChl COBMECTHO C POCCUHCKHUMU BY3aMH U IIBITAIOTCS MOIYYUTh IPABO
BbIJIaBaTh CEPTU(PUKATHI TOCYAaPCTBEHHOI0 00paslia TeM, KTO YCHEIIHO MPOXOAUT
Kypchl. Ha TaHHBIII MOMEHT TpH Kypca y>Ke 3alyLIEHbl, TOTOBATCA K 3aIlyCKy HOBBIE
Kypchl. EcTh miiaHbl 110 NEPEBOAY CBOMX KYpPCOB Ha aHTJIMHCKHI S3bIK M BBIXOJ Ha
eBporeiickyo ayautopuro. Kypcbl MO3HIMOHHPYIOTCS KaK OTHENbHBIE KYpPCHI,
KOTOpblE MOTYT OBITh BCTpPO€HbI B OOdbIIME 00pa30BATENbHBIE MPOTrPaMMBI.
Pa3pabatrbiBatoTcsi COBMECTHO C MpENoJaBaTesisiMH, MOYTH BCE MpenofaBaTeIu-
aBTOPBI CTAPTOBBIX KypcoB — u3 MI'Y um. JlIomoHoCOBa.

quspg

eter.

Eduson (https://www.eduson.tv/) - matdopma TS
IpeIoCTaBIeHUsT 00pa30BaTeIbHBIX KYPCOB MO On3Hec-TeMaTukaMm. OpHueHTHPOBAHBI
Ha npodeccuoHaioB. [1o uToram MpoxoxaeHHs KYpCOB MOXKHO TIOJTYYHTh CEPTH(PUKAT
Eduson. Kypcel muatHele, Juisi KOpropanuid €CTh BapUaHT MOITUCKA Ha BCE KYPCHI




cpady. EcTb OGecruiaTHbie KypChl, HO OHHU, KaK MPaBUIIo, pa3paboTaHbl COOCTBEHHBIMU
cunamu. IlnatHele Kypchbl — CO3JAKOTCS  NPENOJABATENsIMA M3 HM3BECTHBIX
YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTh Takke Kypchl OT pOCCUHCKHX aBTOPOB.
[IpoekT HaueneH u3HayanbHO Ha crpaHbl BRIC, cTaproBan Ha aHIVIMKACKOM S3BIKE,
pPYCCKUH SI3bIK ObLT 0OABIICH MTO3KE.

Ow

U N IWEB Uniweb (http://uniweb.ru/) — IIpoekT mnNO3UIIUOHUPYETCA Kak
mwiatgopMa OHJIAHHOOYUYEHHS JUIsl PACIPOCTPAHEHUS KaK OTAENbHBIX KypCOB, TaK U
oOpazoBarenbHbIX mporpamm. Kypcel pa3pabaTbiBalOTCSi COBMECTHO C BYy3aMH.
OcnoBuoit maptHep — PAHXul'C, taxxe ecth kypcbl ¢ (dakynbreramun MIY,
MI'UMO, PMOY. Yacts KypcoB mpeaocTaBisieTcsi OecriiaTHO, OOoJbIasi 4acTh — Ha
1aTHOU ocHOBE. [10 UTOraM MPOXO0KIEHHUS TIATHBIX KYPCOB BBIIAOTCS CEPTU(HUKATHI
OT BY30B-aBTOPOB KypcoB. JIJis By30B CO3JaHUE KYpPCOB OECIUIATHO, MPUMEHSETCS
Mozenb “‘revenue sharing” (4acth omatel 3a o0yduenue octaercsa y Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera TOIIIH TIO0 TMYTH MepeBojia KypcoB Coursera Ha PyCCKHi S3bIK.
K nuMm noszanee npucoenununack Abbyy Software (B wactu nepeBona). OnuH Kypc
3anymieH (pycckui mepeBos “Gamification’), mepeBoasATCS HOBbIE Kypchl. Takxke B
paMKax  MpOEKTa  3amyIlIeHbl  «OTKPBIThIE  JIA0OPATOPUM»  -TIPOXOXKIACHHE
opuruHaibHoro kypca Ha Coursera (Ha aHTJIMHACKOM S3BIKE) C TTOMOIIBIO POCCUHUCKHUX
MEHTOPOB (TIpodeccroHalbl B U3y4yaeMoi 001acTH).

niver

M @ Univer.tv — MeauaTteka Bujeo3anuceit JEKIUi, 00pa3oBaTeIbHBIX
GbuUIBEMOB, BBICTYIUICHUW Ha KoHbepeHUMsX. VICTOYHUKM BHIeO3amuced —
CaMOCTOSITEJIbBHO MPUCIAHHOE IIOJb30BATEISIMUA, Jydllee C JAPYTHX PEeCypcoB
MHTEpHETAa. B HacTosiiee Bpems pecypc aKTHUBHO HE Pa3BHUBACTCA — CO3/ATENH
poeKTa Jenarot interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuit anamor Khan Academy.
CaMOCTOSITENIBHO 3aMMCHIBAIOT BUJACOYPOKHU ISl IIKOJIBHUKOB C MPUBJICYEHUEM KaK
CBOMX, TaK U CTOPOHHUX yuHTened. [loka paboTaroT Ha NEHBIM MHBECTOpPA, MYyTH
MOHETH3alllKd He 03ByuuBaroTcsA. JocTynm ko BceM ypokam OecriaTHbll. OCHOBHas
3a/1a4a Ha TEKYyIIEM JTalle — MOBBIIICHUE KAY€CTBA YPOKOB.

GHUHTYHUT

waemmsenssmesste [ntuit.aru (Hanponanbaelil oTkpeiTelid yHHBEpcuTeT UHTYUT) —
OO0pazoBaTenbHOE yUpEeXKACHUE, MpeJiaramiinee IBe MporpaMMbl OakamaBpuara U




HECKOJIBKO MPOTpaMM BTOPOTO BBICHIETrO, OOJIBIIOE KOJUYECTBO OTNEIBHBIX KYypCOB
(moBbItieHUe KBanmupukanuu). Bce mporpaMMbl TPOXOIAT IEIHKOM OHJIAWH, IO
UTOTaM TIPOTPaMM U KypPCOB BBIIAIOTCS JOKYMEHTHI YCTaHOBJICHHOTO 0Opasiia.
Cnenmnanusupyrorcs Ha [T Tematuke.

Mexlet

Xekciaer (hexlet.org) — mpoekT mnpemocTaBiIeHUs OeCIIaTHBIX
KypCOB Ha PycCKOM s3bike. CO3[1aH U MOIANEPKUBACTCS HA CPEACTBA DHTY3HACTOB.
OcHoBHas TeMartnka Kypcos - [T, ects onun Kypc ot npenogasarens u3 PAHXul'C.

Apryc-M (www.argusm-edu.ru) — mpoekT, MpeaoCTaBIISIONTUN
JOCTYIT K OOJBIIOMY KOJHUYECTBY TECTOB, WCIOJIB3YEMBIX ISl MPOBEPKU 3HAHHM.
[To3unmonupyeTcst B Ka4eCTBE MOMOIIH CTYASHTaM B MOJTOTOBKE K C/1aue YK3aMEHOB.
JlocTyTl K 4aCTH TECTOB IUIATHBIH.

YHHBEPCUTE

YuuBepcuter B kapMmane (http://moyuniver.ru/) — MoOuiibHOE
IPUIIOKEHHE, cojiepkalee 6a3y 3HaHHK OTBETOB Ha BOMIPOCHI 110 00Pa30BaTEIIbHBIM
IporpamMmam IIKOJIBI ¥ By3a, TECTHI JJIsSI POBEPKU 3HAHUM, KOHCTPYKTOP JCCe.

Lektorium.TV . . .
Lektorium.tv — wMeauareka BuIeo3armced nexkuui. Jlexmum

3alUChIBAIOTCS POCCUICKUMU By3aMU U U3BECTHBIMU JIEKTOpUsAMU. [IpoekT cTapToBan
B 2009 roay npu nojaepxkke PocMmomnonéxu. 3a qocTyI K JEKIMIM T1aTa He OepeTcs.
Jl71st By30B €CTh BO3MOKHOCTH TUIATHOM 3amucu jekiuid cuiamu Lektorium.tv. CBou
jexknuu omyOnukoBanu 15 By3oB (Oombmras wacteh u3 Cankrt-IlerepOypra) m 22
nexropus. [To cytu 3To UMEHHO OMOTMOTEKA — KaTaJIOTU3aTOP BUIEO, BBIIIOKEHHBIX
Ha YouTube

| businessleaming.ru

. Businesslearning.ru — nIpoeKkT MNO3UIUOHUPYETCSA KaK “‘cUcTEMa
JTUCTAaHIITMOHHOTO Ou3Hec-oOpa3zoBanus”. [IpoekT co3maH COBMECTHO «AJIbsTHC-
Memua» u «MexayHapoausld WHCTUTYT MeHemkMmenta JIMHK». B mpoekre
npeacrasieHsl 104 Moayns Ha TEMaTUKY NPEINPUHUMATENBCKOW NESITENBHOCTH, 110
KOKIOMY MOIYJIK0 MOXHO IIPOMTH JUCTAHIMOHHYIO aTTECTAlMIO0. Takke ecTb
BO3MOXKHOCTh TMPOUTH OYHYIO arTectaiuio (B MOCKBE) U MOJYyYUTh CcepTUPUKAT
rocygapctBeHHoro ooOpasua. OcyliecTBiseTcss MOpU  MOAAEPKKE MPOrpaMMbI
noAAepKKu npeanpuHuMarenscTBa I[IpaBurensctBa Mocksbel. C Hayana 2013 ropa
perucTpauys Ha OYHbIE aTTECTAllMM IPHUOCTAHOBIICHA.

eclass
Eclass (http://www.eclass.cc/) — kartanoruzatop kypcoB MOOC c
pasHbIx TutatrgopMm. JlaHHBIE MO HOBBIM KypcaM M TIO JaTraM CcTapTa KypCOB




ABTOMATHYECKU OOHOBJISIOTCS, €CTh BO3MOKHOCTD JCNIaTh MOJA00PKH KYPCOB.

BE3 TPAHHLL

YuuBepcurter 0e3 rpanun (http://universitetbezgraniz.ru/) — Kypcsl B
OHJIAMH pekuMme Ha TeMatwky liberal arts. [lemaroT ymop Ha oOydyeHue MeTolaMm
uccienoanms. [IpemogaBaTenu — uccieqoBaTeNd W3 3apyOCKHBIX U POCCHICKHUX

yHUBEepcUTETOB. CEMUHAPHI U YACTh 3aJaHUM MPOXOIST B OHJIaiiH-pekuMe. Bee Kypebl
IUTATHBIE, TI0O UTOTaM BBIJIA€TCS CepTU(UKAT.

HeTOJ1I0I'mA o
uewip owann-ospasosanns HeTomOTHA — (http://netology.ru/) — mnnmarpopma oHIAMH-

oOyuenus: ITcneuuanuctoB. Camo o0Oy4yeHHE IUIaTHOE, OECIUIATHO JIOCTYIHBI
OTKPBITBIE 3aHATHS, IPOXOISIINE B BUAC BEOMHAPOB.

+ HOBOE
— Yuu HoBoe (http://uchinovoe.ru/) — mumarpopma s
pa3MeIIeHnuss KOPOTKUX KypcoB Ha JMo0yr0 TemMaTuky. [IpemocTaBisieT BOZMOXHOCTh
aBTOpaM YCTaHAaBIMBaTh IUIATHBIA JOCTYNl K KypcaM U TMPOBEPSTh 3aJaHUs
oOyuatromuxcs. [IpoekT moka 4To HaxoAUTCS O(PUIIMATBLHO B CTaTyce «0eTay, OJTHAKO
yke pazMelnieHo 6osee 70 KypcOBYpPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHAPOB, OHJIAITH-
KOHCYJIbTALIMM, OHJIAH TPAHCISILUK JIEKIH. 3a TOCTYMN K OOJIbIIMHCTBY BEOMHAPOB
Oepercs miaTta, KOTopas JENHUTCS C aBTOpoM BeOuHapa. KoinuyecTBO AOCTYyHHBIX
BeOMHAPOB MOKa YTO HEBEIUKO.

Zillion (http://zillion.net/) — «oOpa3oBaTeNbHBIN MeaUAPECYPCH —
00JIBIII0E KOJIMYECTBO BEOMHAPOB, 00YUAIOIIMX CTaTEel Ha TEMATUKY BEICHHs Ou3Heca,
peanu3anuu uaeh U JINYHOCTHOTO pocTa. JJoCTyI K HEKOTOPBIM BEOMHApaM IJIATHBIM.

o

YHUBEPCUTET

CUHEPTUA MoI1yY «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpazoBaTelbHOE YUPEKIACHUE, NpeIararliee OHJAWH IPOrpaMMbl  BBICIIETO
oOpazoBanus. CTyieHTaM IIPEIOCTABIISACTCS TOCTYI K 00yUJarOIUM MaTepHraiaM yepes




noprajg By3a, a TaKKe BO3MOXKHOCTh y4acTHsi B CEMUHapax dYepe3 BeOMHApHI U
KOHCyJNbTalMii ¢ mnpenogaBatensmMu 1o Skype. [lpm OKoHUaHHMHM TPOTpamMMBI,
MOJIPa3yMEBAOIICH BbIJAYy JUIJIOMAa TOCYJAapCTBEHHOTO 0Opasima HeoOXOJauMO
cIaBaTh TOCYAAPCTBEHHBIC SK3aMEHbI TNYHO B MockBe. O0yueHune miaTHoe.

M5CH

MOCKOBCKHA TFOCYJAPCTBEHHbIA YHUBEPCMTET
AKOHOMWKM, CTATHCTUKM W MHDOPMATHKH

M3CH Omnanaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). O6pa3zoBarenbHOE
YUpEKJIeHHE, TIpejyiarailiee OHjlaifiH mporpaMMbl Beiciiero obpaszoanus. Jlo 90%
oOy4eHHS TPOXOAWT B OHJAWH pPEKHME Yepe3 BEOMHAPHI M KOHCYJBTAIUH C
npenogaBarenssMu 1o Skype. HToroBble arTecTallMOHHBIE MEPONPUATHS U
rocyJapCTBEHHbIE IK3aMEHBI CAAIOTCS JIMYHO B MockBe 1100 B OAHOM U3 (UIHAIOB
MDBCU. O6yuenue miaTHoe.

0 L E C TA LECTA (https://lecta.rosuchebnik.ru) YHUBEpCaJibHas

oOpazoBarenpHas IIaTGopMa, coyeTalIue B cebe oO0eCleUeHHE ydaluxcs
y4eOHBIMU MaTepUaIaMH B SJIEKTPOHHOU (JOPME U HHCTPYMEHTHI PEaTbHOTO KOHTPOJIS
3¢ (HEKTUBHOCTH TIpoIiecca 00ydeHUsI.

.. FI KﬂaCCHKﬂacc (https://www.yaklass.ru) mmatdopma 3JIEKTPOHHOTO
0o0pa3zoBaHusl AJIsI IKOJ, a TaKKe 00yvaroliasi OHJIalH-TIJI0MIAIKa JJIsl IKOJbHUKOB U
uX poautencii. TeXHOIOTHS caiTa IO3BOJIAET MPOBOIUTH AICKTPOHHBIC TECTUPOBAHUS
Y TEHEPHUPOBATh 3aIaHUS, YHUKAIBHBIC JIJIS KAXKJIOTO YUCHHKA.

N\ L]
[ UCHI.RU U
WurepakTusan o6pasosatenshas nnaropma Uchl.ru - O6pa3OBaTeJ'H)HI>II/I HOpTaJ'I HHTepaKTI/IBHOFO
O6y‘—ICHI/I$I ,ueTeﬁ HpI/I IIOMOIIIA I/IHTepeCHBIX I/II‘pOBI)IX 3aI[aHHI>i " 3a1a4.


https://lecta.rosuchebnik.ru

Cnucok JuTepaTypbl, peKOMeHAyeMbIil K MCI0JIb30BAHUIO 10 TaHHOM TeMe.
Ocnosnas: 1,2

Jlononnumenvuas: 1-5

Hnmepuem-pecypcoi. 1-5



MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHHUSI POCCHIICKOI
®EJEPALIAN
®EJIEPAJIBHOE FT'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJLHOEYYPEKIEHUE BLICIIEI'O OBPA3OBAHUS
«CEBEPO-KABKA3CKHI ®EJEPAJIBHBIN YHUBEPCUTET»

METOANYECKHUE YKA3AHUSA
JUTST 00YYAIOIIUXCS TT0 OPTaHN3alMU U TPOBEICHUIO CAMOCTOSTEIFHON paObOTHI
o nucruIuinHe «VICKycCTBEHHBIN MHTEIIEKT B MpodeccnoHanbHoi cheper
JUTSI CTYJICHTOB HAIPABJICHHUS TOATOTOBKH
10.03.01«MudopmanrionHas 6e30mMacHOCTH
Hamnpasnennocts (mpoduis):
«Opranuzanus 1 TeXHOJIOTUH 3alIUThl HHPopMaIruu (1o OTpaciau Ui B cdepe mpodheccunoHanbHOMI
JEeSITeITbHOCTI

CraBpornoub,
2026
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COIEPKXAHHUE

MeTtonnueckre peKOMEHIAlUY 110 U3YYEHUI0 TEOPETUYECKOI0 MaTepuaia
MeTtoauueckre peKkoMEeHAalKY 0 HATMCAHUIO U 0()OPMIIEHUIO JOKIaaa
MeTtonnueckre peKOMEHIalUK 110 KOHCIIEKTHPOBAHUIO EPBOUCTOYHUKOB
CnMCcoK pEKOMEHYEMOU JINTEPATyPhI



BBEJIEHUE

Benymas nens opranuzanuu u ocyuectsienuss CPC coBnajgaer ¢ 1elblo
o0yueHus cTyaeHTa — opMUpOBaHHE HaOOpa OOIICHAYYHBIX, MTPOGECCHOHAIBHBIX
U CTICTIMATBHBIX KOMIETEHITNH OyayIero OakagaBpa mo HarpaBiICHUIO TTOATOTOBKU
«VcKyCCTBEHHBIN MHTEIUIEKT B PO eCCHOHATBHOU ceper.

IIpu opranmzamuu CPC BaXHbIM M HEOOXOJMMBIM YCJIOBHEM CTAHOBATCS
dbopMupoBaHUE YMEHHS CaMOCTOSITENIbHOW pPadOThI JjIsi MPUOOPETEHUS] 3HAHUMH,
HaBBIKOB M BO3MOXXHOCTH OpraHU3aliy y4eOHOU U HaydHOU JiesTenbHOCTH. Llenbio
CaMOCTOSITeNIbHOW palbOThl CTYACHTOB SIBJISIETCA OBJIaJeHUE (PYHIaMEHTaIbHBIMU
3HAHUSMHU, NPOPECCUOHAIbHBIMU YMEHHUSIMU M HaBbIKAMHU JACSTEIBHOCTU IO

HpO(I)I/IJII-O, OIIBITOM TBOpIIGCKOI?I, I/ICCJICI[OB&TGJ'IBCKOﬁ ACATCIIBHOCTH.
CamocrosTenpHas pa60Ta CTYOCHTOB CHOCO6CTBy€T Pa3BUTHIO
CaMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTHM MW  OPIraHU30BAHHOCTH, TBOPYCCKOI'O

MOJIX0/1a K peUIeHUI0 MpobiieM yaeOHOTO U TPO(hEeCCHOHATFHOTO YPOBHH.

3agauamu CPC gBnsarorcs:

® CHCTEMaTH3aIUs W 3aKPETUICHHE TOJYYCHHBIX TEOPETHUCCKUX 3HAHWHA U
MPAKTUICCKUX YMCHHUH CTYJICHTOB;

e yrayOJeHue U pacliupeHue TEOPETUUECKUX 3HAHU;

e (opmMupoBaHHE YMEHHMM HCIOJIB30BATh HOPMATUBHYIO,
CIIPABOYHYIO TOKYMEHTAIUIO U CIICUATBLHYIO JTUTEPATYPY;

® Da3BHUTHE II03HABATEIBHBIX CIOCOOHOCTEW ¥ AaKTUBHOCTH CTYJIEHTOB:
TBOPYECKOW  WHHIIMATHBBI,  CAMOCTOSITEIPHOCTH,  OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

e (opMupOBaHHE CaMOCTOATEIBHOCTH  MBIILUICHUS,
CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaIn3alliy;

® Da3BHUTHE UCCIEIOBATEIHCKUX YMECHHM;

® UCIOJIb30BAaHUE MaTepuaia, COOPAaHHOTO ¥ TIOJYYEHHOTO B XOJe
CaMOCTOSTEIbHBIX 3aHATHH Ha CEeMHHapax, Ha MPAKTHUYECKUX W JTaOOpPaTOPHBIX
3aHATHUAX, IPH HAITMCAHWU KYPCOBBIX U BBIITYCKHON KBaTU(UKAITMOHHON padoT, IS
3¢ (PeKTUBHON MOATOTOBKH K UTOTOBBIM 3a4eTaM U dK3aMEHaM.

MIPaBOBYIO,

CIIOCOOHOCTEH K

1. TexHosorn4eckasi KapTa CaMOCTOSITEJIbHOI Pa0oThl CTYIEHTA

CpenctBa u O0BeM 4acoB, B TOM YHUCIIS
Kongwr
TEXHOJIOTHU CPC KonraktHas Bcero
peanmzyembix | Bun gestenbHOCTH
N OTICHKHU pabora ¢
KOMTIIETEHIINH, CTYJICHTOB
Mperno/iaBaTe
HHIAKATOpa(oB)
JIeM
5 cemecTp
NK-7 1 a-1 [Toaroroska Pedepar 11.00 2.00 13.00
M[K-7 1 1-2 pedepara
M[K-7 U 11-3
IIK-7 U1-1 IToxroroeka k CobecenmoBanue 12.00 2.00 14.00
[K-7 1 1-2 1a00paTOPHBIM
MNK-7 U1-3 paboram




IIK-7 U1-1 IToaroroBka k Koucnekr 11.00 2.00 13.00
[IK-7 N1-2 JIEeKIUN
IIK-7 U1-3
IIK-7 U -1 PazpaboTtka 3ammra mpoekTa 12.00 2.00 14.00
[IK-7 U -2 HCCIIEI0OBATEIIBCKO
I1K-7 U ]J1-3 ro MPOeKTa

Htoro 3a 5 cemectp | 46.00 8.00 54.00

Hroro | 46.00 8.00 54.00

4. Tlopsinok BBITIOJIHEHHUSI CAMOCTOSITEIbHOMH PadOThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHOU TUmepamypoti

[Ipu pabore ¢ KHHUroil HEOOXOAMMO MOMOOpaTh JIUTEPaATypy, HAYUUTHCS
NPaBUWJIBHO €€ YWTaTh, BecTH 3amucu. Jljis mogbopa nauTepatypbl B OUOIHOTEKE
UCIIOJIb3YIOTCS al(paBUTHBIN M CHCTEMAaTHYECKUIN KaTaJoTH.

BaxxHO MOMHUTB, 4TO pallMOHAIBHBIE HABBIKU Pa0OTHI C KHUTOM - 9TO BCErIa
OO0JIbIIIast SKOHOMHSI BPEMEHH U CHIL.

[IpaBuibHBI  1MOAOOP Y4YEOHMKOB PEKOMEHIyeTCs IpernojaBaTelieM,
YUTAIONIUM JICKITMOHHBIA Kypc. HeoOxommmasi muteparypa MOXKET OBITh TakKkKe
yKa3aHa B METOJIMYECKHUX pa3paboTKax Mo JaHHOMY KypCy.

W3yvast maTtepuan mo y4eOHUKY, CIEAYeT TMEPEXOAWTh K CIEIyIOIIeMy
BOIIPOCY TOJBKO IIOCJIC TMPABHIBLHOTO YSICHEHHUS MPEABIAYIIEro, ONMUCHIBas Ha
OyMare Bce BBIKJIQJKM M BBIYMCICHHS (B TOM YHUCIE T€, KOTOpPble B y4eOHHUKE
OMYIIEHBI UJIM HA JICKIIUU JaHbl JJIsl CAMOCTOSATEILHOTO BBIBO/IA).

[Ipyn u3yyeHuu 000N AUCHUIUIMHBI OOJNIBIIYI0 U BAXKHYIO POJb WIPAET
caMOCTOATeNIbHAs UHIMBHIyalbHas padoTa.

Ocoboe BHUMaHHUE CeAyeT OOpaTUTh Ha ONpE/IeICHHEe OCHOBHBIX IMOHSTHI
kypca. CTyZeHT JOJIKEeH MOApOOHO pa3oupaTh MPUMEPHI, KOTOPHIE MOSCHSIIOT TAKUE
OTIpeJIeTICHNS, U YMETh CTPOUTH aHAJIOTUYHBIC TIPUMEPHI CaMOCTOSTENbHO. HyKHO
100UBAaTHCSI TOYHOTO TPEICTABIICHHUSI O TOM, YTO H3ydaemb. [10e3HO coCTaBIsATh
OTIOpHBIC KOHCTIEKTHI. [Ipu n3yueHnn Marepuaia mo yueOHUKY MOJIE3HO B TETPAIn
(Ha crmenwaJbHO OTBEACHHBIX IIOJIAX) JOMOJHATH KOHCHIEKT JeKIuid. Tam ke
ClemyeT OTMEUYaTh BOIPOCHI, BBIICICHHBIE CTYASHTOM IS KOHCYJIbTAIlUU C
IperoaaBaTeieM.

BbIBO/IBI, TOJTyUEHHBIE B PE3YJIBTATE U3YUEHUS, PEKOMEHIYETCSl B KOHCIIEKTE
BBIICIIATH, YTOOBI OHU NP MEPEUYNTHIBAHUY 3aMHUCEH JTyUllle 3alI0MUHAIUCE.

OnBIT MOKa3bIBAET, YTO MHOTHM CTYJEHTaM MOMOTAaeT COCTaBJIEHUE JIUCTA
OTIOPHBIX CUTHAJIOB, COJIEPIKAIIIETO BaXKHEHIIINE U HauboJee 4acTo yrnoTpeodiseMbie
dbopmysbl U TOHATHS. Takoi JUCT MOMOTAeT 3allOMHUTH (DOPMYIIbI, OCHOBHBIE
TIOJIOKEHUS JICKITUHU, a TaKK€ MOXET CIIYXKHUTh MOCTOSHHBIM CIIPABOYHUKOM JIJIS
CTYJCHTA.

UreHre HAy9HOTO TEKCTa SIBJISETCS YaCThIO MTO3HABATEIILHON JIEATETLHOCTH.
Ee mens — n3Bneuenne u3 Tekcra Heobxoaumon nHpopmarmu. OT TOTo Ha CKOJIBKO
OCO3HaHHA YHUTAIONIUM COOCTBEHHAs BHYTPCHHSSI yCTAaHOBKA MPU OOpPAIICHUH K



[I€YaTHOMY CJIOBY (HallTW HyXHbIE CBEJECHUS, YCBOUTh MH(POPMAIUIO MOJIHOCTHIO
WIM YaCTHUYHO, KPUTHUYECKU MPOAHAIM3UPOBATH Marepuagl U T.I.) BO MHOTOM
3aBUCHT 3(PHEKTUBHOCTH OCYIIECTBIIIEMOTO JCHCTBUS.

Breiiensror uemovipe ocHo6HblEe YCMAHO6KU 6 YMEHUU HAYYHO20 MEKCMA:

MH()OPMAIMOHHO-TIOMCKOBBIM  (337a4a — HAWTH, BBIACIUTh HCKOMYIO
uH(pOpMaIHIO)

ycBauBarouasi (yCWiIMsl YMTaTeNsl HAMpaBJIE€Hbl HA TO, YTOOBI KAK MOKHO
IIOJIHEE OCO3HATH U 3AIIOMHUTH KAK CAMU CBEAECHUS U3JIaraéMble aBTOPOM, TaK U BCIO
JIOTUKY €TO paccy XJICHU)

AHAIMTUKO-KPUTHYECKasi (YUTaTellb CTPEMUTCS KPUTHYECKH OCMBICIUTD
MaTepuall, IPOaHaTU3UPOBAB €T0, OMPEIEIUB CBOE OTHOILIIEHUE K HEMY)

TBOpYECKAs (CO3[1a€T y YUTATENsI TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK
OTIPABHOM MYHKT JIJISi CBOMX PACCYXACHUH, Kak 00pa3 Jyisl ICUCTBUS 10 aHAIOTHUU
U T.II. — UCTIOJIb30BaTh CYKJIEHUS aBTOPA, XOJ1 €r0 MbICIIEH, pe3yIbTaT Ha0JIt01eHus,
pa3paboTaHHYIO METOJIUKY, TONOJHUTH UX, OABEPTHYTH HOBOM MPOBEPKE).

OcHogHble 6U0bl CUCTEMAMUZUPOBAHHOU 3ANUCU NPOYUMAHHO20:

AHHOTHPOBAHHUE — MPEAEIBHO KPAaTKOE CBA3HOE OMMCAHWE MPOCMOTPEHHOU
WIM MPOYUTAHHOM KHUTH (CTaTbU), €€ COAEPNAHUSA, UCTOYHUKOB, XapaKTepa U
Ha3HAYECHUS,

[InannpoBanue — KpaTKasi JOrHYECKasl OpraHUu3alus TEKCTa, PaCKpbIBAIOLIAs
COZIEP/KAHUE U CTPYKTYPY M3y4aeMOro MaTepuana;

Te3nupoBaHue — JTAKOHMYHOE BOCIPOM3BEICHHUE OCHOBHBIX YTBEPXKICHUUI
aBTopa 0e3 npuBiieyeHUs (PaKTUUECKOTO MaTepHaa;

[utnpoBaHue — [IOCJIOBHOE BBINHCHIBAHUE M3 TEKCTa BBIIEPKEK,
U3BJICUCHUI, HanboJee CYIIeCTBEHHO OTPaXKAIOUINX Ty UM UHYIO MBICIIb aBTOPA;

KoncnexktupoBanue — KpaTKoe U IOCIEA0BATEIBHOE U3JI0KEHUE COAEPIKAHUS
IIPOYUTAHHOTO.

KOHCIEKT — CIIOXKHBIN CIOCO0 M3JI0KEHUS COACPKAHUS KHUTH WIH CTaThbU B
JIOTUYECKOM MOCIeA0BaTeIbHOCTU. KOHCIIEKT akKyMyJIUpyeT B cede MpeablayIne
BHJIBl 3aIIMCH, ITO3BOJISIET BCECTOPOHHE OXBATUTH COAEPKAHWUE KHUIHU, CTATBU.
[TosTOMy ymMeHHE COCTaBIATH IUIAH, TE€3UCHI, EJaTh BBINUCKA W APYTHE 3alUCU
ONPENEIIAET U TEXHOJIOTHIO COCTABIICHHS KOHCIIEKTA.

Memoouueckue pekomernoayuu no coCmagieHuto KOHCNeKma.:

1. BHUMaTeNnbHO MPOYUTANWTE TEKCT. Y TOUHUTE B CIPABOYHON JINTEpAType
HenoHsATHBIE cioBa. [Ipu 3amucu He 3a0yJbTe BHIHECTH CIPABOYHBIC JaHHBIC Ha
MOJISI KOHCIIEKTA;

2. Beienure ri1aBHOE, COCTABBTE IUIAH;

3. Kpatko cdhopMynupyiTe OCHOBHBIE TIOJIOKEHHUS TEKCTa, OTMEThTE
apryMEHTAlMIO aBTOPA;

4. 3aKOHCIIEKTUPYHUTE MaTepuall, YEeTKO Ccleqys MyHKTam IuiaHa. llpu
KOHCIIEKTUPOBAHUM CTAPAWTECh BBIPA3UTh MBICIb CBOMMM CIOBAaMH. 3aluCHU
CIEAYET BECTU YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiite nuratel. L{UTHpYS, yYUTHIBANTE JTAKOHUYHOCT,
3HAYUMOCTb MBICIIH.



B Tekcre KOHCHEKTa JKEJaTellbHO IMPUBOJIUTH HE TOJIBKO TE3UCHBIE
MOJIOKEHUSI, HO M MX JoKa3arenbcTBa. [Ipu odopmiieHnn KOHCIIEKTa HEOOXO0IUMO
CTPEMUTHCSI K €MKOCTH KaXKJIOro MpeasioKeHus. MbICIM aBTOpa KHHUTU CIIEyeT
u3Jlaratb KpaTko, 3a00TSCh O CTUJIE W BBIPA3UTEIBLHOCTU HamMcaHHOTO. Ywucio
JIOTIOJIHUTEJIbHBIX 3JIEMEHTOB KOHCIIEKTa JOJIKHO ObITh JIOTUYECKU OOOCHOBAHHbBIM,
3aMUCU  JOJDKHBI  PaclpedessiThc B ONPENENIEHHONW MOCIe0BATEIbHOCTH,
OTBEYAIOIIECH JIOTHYECKOW CTPYKType TMpousBeAeHusa. [as yTouHeHUsT U
JIOTIOJITHEHUSI HEOOXOIUMO OCTaBJISIThH TOJISL.

OBnajneHre  HaBBIKAMHU  KOHCIIEKTUPOBaHMUS  TpeOyeT OT  CTyAeHTa
1eJIeYCTPEMIIEHHOCTH, TOBCETHEBHON CaMOCTOATENBbHON padOTHI.

4.2. Memoouueckue pekomenoayuu no n0020MosKe K 1a00pamopHuIM 3aHAMUAM

Jist Toro 4ToOBI TpaKTUYECKHE U JA0OpPATOPHBIC 3aHATUS TMPUHOCHIH
MaKCHUMAaJIbHYIO M0JIb3Yy, HEOOX0IMMO TTOMHHTb, YTO YIIPAXKHEHUE U PEIICHHE 3a/1a4
MPOBOJSTCS MO BHIYMUTAHHOMY Ha JICKLIUSIX MaTepually U CBSI3aHbl, KaK MPaBUIIO, C
JETANbHBIM Pa300poOM OTAETBHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. Cremyer
NOAYEPKHYTh, YTO TOJBKO TIOCJIE€ YCBOEHHUS JIEKIIMOHHOIO MaTepuaia ¢
ONpPEICICHHOW TOYKM 3peHusi (a2 MMEHHO C TOM, ¢ KOTOpPOMl OH H3j1araercs Ha
JIEKIUAX) OH OyJeT 3aKperuisiThCcd Ha MPAKTUUECKUX 3aHATHSX Kak B Pe3ysbTaTe
0OCYXKJIeHUsI W aHalIu3a JICKIIMOHHOTO Marepuala, TaKk U C MOMOIIbI0 PEIIeHUs
npoOJIeMHBIX cUTyalui, 3aaad. [Ipu 3TUX yCIOBUSIX CTYAEHT HE TOJIHKO XOPOIIO
YCBOUT MaTrepuaj, HO U HAy4YUTCs MPUMEHATh €r0 Ha MPaKTHKE, a TaKXKe MOJTYYUT
JOTIOJTHUTENbHBIA CTUMYJI (M 3TO OY€Hb BaXKHO) JUIsl aKTUBHOM TPOPAOOTKH JIEKIIUU.

[Ipu camocTOATENHEHOM PEILICHUH 33/1a4 HY>KHO 0OOCHOBBIBATh KaXK/IbIH 3Tar
pelIeHUs], UCXOAsl W3 TEOPETUYECKUX TMOJIOKEHUU Kypca. Ecnu CTyAeHT BUIUT
HECKOJIbKO MyTel peleHus mpo0aeMsl (3a1a4r), TO Hy>KHO CPaBHUTH UX U BHIOPATh
CaMbli palMOHAIBHBIN. [1071€3H0 10 Havaa BBIYMCICHUNA COCTAaBUTh KPATKUH TJIaH
pemeHus: mpobieMbl (3amauun). PemeHne mnpoONEeMHBIX 3adad WIM TPUMEPOB
clemyeT u3NlaraTh TOAPOOHO, BBIYKCICHUS pacIioiaraTb B CTPOTOM TOPSIKE,
OTJECJISII  BCIOMOTAaTeNIbHbIE BBIYMCICHUSI OT OCHOBHBIX. PelmieHust mnpu
HEOOXOJJMMOCTU HY>KHO COMPOBOXK/JIaTh KOMMEHTAPUSIMU, CXEMaMHU, YepTeKaMu U
pUCYHKaMHU.

CnenyeT MOMHHUThb, 4YTO PEIICHUE KaXJAoW YyduyeOHOM 3ajadyu JOJDKHO
JIOBOJAUTHLCS 10 OKOHYATEIBHOIO JIOTHYECKOT0 OTBETA, KOTOPOTO TPEOYET YCIIOBUE,
U 10 BO3MOXHOCTM C BbIBOJOM. [lOJMyd4eHHBII OTBET CIEAYyET IPOBEPUTH
croco0aMu, BBITEKAIOUIMMU U3 CylIecTBa JaHHOW 3amayu. [lonesno Takxke (ecinu
BO3MOXXHO) peIllaTb HECKOJbKHUMH CIOCO0aMH W CPaBHUTH TOJyYEHHbIE
pe3ynbTaThl. Pelienre 3a1a4 TaHHOTO TUIIA HYKHO MPOAOKATh A0 MPUOOpETEHUS
TBEP/IbIX HABBIKOB B UX PEIICHUMU.

4.3. Memoouueckue pexomenoayuu no Camonposepke sSHaHul

[Tocne n3yueHus: onpeaeneHHoON TEMBI 10 3aMUCSIM B KOHCIIEKTE W YYCOHHUKY,
a TaKXKe pEeUIeHUs JIOCTATOYHOTO KOJUYECTBA COOTBETCTBYIOLIMX 3ajlad Ha
MPAKTUUYECKUX 3AHATHUSIX U CAMOCTOSITENIBHO CTYACHTY PEKOMEHIYETCsI, TPOBECTHU
CaMOIIPOBEPKY YCBOCHHBIX 3HAHUM, OTBETHUB Ha KOHTPOJLHBIE BOMPOCHI IO
U3y4YEHHOH TEME.



B cnyuae HeoOX0oIMMOCTH HYKHO €Ill€é pa3 BHUMATEIbHO pa3o0parbcs B

MaTtepuale.

HNHorga HETOCTaTOYHOCTh YCBOEHMS TOIO WJIM MHOT'O BOIPOCA BBIICHSIETCS
TOJIBKO IIPY M3YYEHHM NAIBHEUIIET0 Marepuaia. B 3ToM ciydae Hago BEPHYTHCSA
Ha3aJ U MOBTOPUTH IUIOXO YCBOECHHBIM MaTepuan. BaKHbII KpUTEPHUM YCBOCHUS
TEOPETUYECKOT0 MAaTEpUAJIa - YMEHHUE PELIATh 3aa4H WU IIPOMTH TECTUPOBAHUE 11O
npoiieHHoMy Marepuaiy. OJHaKO CIeAyeT NOMHUTb, YTO MPABUIBHOE PELICHUE
3a1a4¥ MOXKET TOJIYYUThCS B PE3YJbTAaTE€ NMPUMEHEHUS MEXAHUYECKH 3ay4YEHHBIX
dbopmy 6e3 MOHUMaHUSI CYIIIHOCTU TEOPETUUECKUX MOJI0KEHUH.

Bonpocs a5 codecenoBanmsi

ba3oBblii ypOBEHB

Tema 1. [Tpumenennie UM B cOBpeMEHHOI KU3HH.

OO61ee npeacraBiaeHUe 00 UCKYCCTBEHHOM MHTEJUIEKTE.
Hcnonb30BaHre UCKYCCTBEHHOT'O MHTEIJIEKTA B PA3IMYHBIX cepax.
[lepcrieKTHBBI MCTIOB30BAHUS UCKYCCTBEHHOT'O MHTEIJICKTA.

Tema 2. [IporpamMmMHOe oOecrieueHre W OHJIAH CEPBHCHI, MPUMEHSEMbIE B

nmn.
4.
nn.
5.
6.
7.
8.

OKCNepUMEHTAIbHBINA HBOJIIOIMOHHBIA XapakTep pa3paboTOK CUCTEM

Bo3MoxHOCTH ITpOrpaMMHBIX CPEACTB ¢ pumeHenueM HMU.
TpebGoBanus k mporpaMmmaoMy obecrieuenuto M.

S3pIkK mporpamMmmupoBanus s 3anay M.

[TonsiTue 006 oHTONOrHAX. BO3MOXXHOCTH NMPUMEHEHHs OHTOJIOTMI B

po(heCcCUOHATBEHOM e TENbHOCTH.

Tewma 3. MeTo1bl HCKYCCTBEHHOI'O MHTEJIJIEKTAa B COBPEMEHHOM 00pa30BaHUU.

3.

NckyccTBeHHBIM UHTEIIEKT B 00pa30BaHUH.
M cKycCTBEHHBIM HHTEIUIEKT: KOHKYPEHT WM IIOMOIIHUK YYHUTEIA?
«becnuoTHoe) 0OpazoBaHue.

Tema 4. llpumeHeHHME WMCKYCCTBEHHOTO WHTEIJIEKTa TPH BHEAPEHUU
U (POBBIX 00pA30BATENBHBIX IATHOPMEHHBIX PEIICHUIA.

Nk

8.
mw1aTGopm.

WHTennekTyalbHble ThIOTOPCKUE CUCTEMBI U a/IalITUBHOE 00yYEHUE.
[Ipumepsl 1 0COOEHHOCTH CUCTEM aIalITUBHOTO OOYYEHHS.
CrannapTHbI€ 3a/1a4d aJaITUBHOTO O0yYEHUSI.

WNHTennexTyalbHbIN aHANU3 JaHHBIX U 00pa30oBaTeIbHasl aHAJTUTHKA.
XapakTepucTUKa U MPUMEPHI POCCUMCKUX 00pa30BaTEIbHBIX OHJIAMH-



[ToBBIIIEHHBIA YPOBEHD

Tema 1. [Ipumenenue MU B coBpeMEHHOI )KU3HU.

9. Cddepbl nprMEHEHUS! CUCTEM UCKYCCTBEHHOI'O MHTEJUICKTA.

10.  TIpoGsieMbl HCIIOJIB30BaHUSI UCKYCCTBEHHOT'O MHTEIUICKTA.

11.  OOGuiee npeAcTaBieHUE O MPUMEHEHUN UCKYCCTBEHHOTO MHTEIIJIEKTA B

npodeccoHanbHOMN eI TeIbHOCTH.

Tema 2. [IporpamMmMHOe oOecrnieueHre W OHJIAWH CEPBHCHI, MPUMEHSIEMbIEC B

nn.

1. Krnaccudukanus HHTEIIEKTYyalbHBIX CUCTEM.

2. Azbiku JIMCIT u IVIDHEP B UN.

3. [Ipumenenne s3pika nporpamMmupoBanuss PYTHON B paspabortke
cucrem MU.

4. Onucanne s13p1k0B R 1 PROLOG s pemenus 3agau M.

5. Bo3moxHocTH cuctemsl Protégé mms co3nanusi OHTOJIOTUM.

Tewma 3. MeTo1bl HCKYCCTBEHHOI'O MHTEJIJIEKTAa B COBPEMEHHOM 00pa30BaHUU.

1. [IpoGieMbl COBPEMEHHOIO 00pa30BaHuUsl, KOTOPbIE MOXXHO PELIUThH C
nmomMoiIsro M.

2. [IpoGneMbl  MCMONB30BAaHMSI ~ HWCKYCCTBEHHOTO  HHTEIJIEKTa B
00pa3oBaHUH.

3. MeToapl MCKYCCTBEHHOTO HHTEIUIEKTa KakK Croco0 MpeooseHuUs
(dyHIaMEHTaIbHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHU.

4. XapakTepucTUKa U IPUMEPHI 3apyOeKHBIX 00pa30BaTEIbHBIX OHJIAH-
m1aTGopm.

Tema 4. llpuMeHeHHME MCKYCCTBEHHOTO WHTEIJIEKTa MpPU BHEAPEHUU
U (pOBBIX 00pa30BATENBHBIX MIAT(HOPMEHHBIX PEILICHU.

1.  TlpuMeHeHHE HCKYCCTBEHHOTO MHTEJUIEKTa J/Jii OIICHKH KauecTBa
o0pa3oBaTenpHOTO Ipoliecca.

2. ABTOMaTHYECKast OLIEHKa  KaudecTBa MUCBMEHHBIX  pabor
o0yJarommxcs.

3. AHanu3 oOpaTHOW CBSI3M OT OOYYAIOIIMXCS W KOHTPOJIb TMpoIecca
oOy4deHus1 Ha OCHOBE 00Pa0OTKH TEKCTOBOW MH(OPMAIIMH U3 COLMATBHBIX CEeTEH U
o0pa3oBaTenbHbIX (POPYMOB.

4. TexHomornn WCKYCCTBEHHOTO  WHTEJUIEKTa:  BO3MOXHOCTH |
IpUMEHEHHUE B 00pa30BaTEIbLHOM cpeie.



4.4. Memoouueckue pexomeHOayuu N0 HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1A008,
pehepamos, scce, HayuHbLIX cmametl u m.o.)

[lepen Tem, Kak OPUCTYNHUTh K HAMHCAHUIO HAYYHOTO TEKCTa, BaXKHO
pazo0parTbcesl, KAKOBAa MCTUHHAS LIEb BAlIEr0 HAYYHOI'O TEKCTA - 3TO OMOXKET BaM
pa3yMHO paclpeAesuTb CBOU CUJIbI U BPEMSI.

Bo-niepBbIX, CHavasla Hy>KHO ONPEIEIUTHCS C HUJIeel HAYyYHOIO TEKCTa, a JJIs
ATOr0 HEOOXOAMMO HAYYHUTHCS JTUOO OTHOCUTHCSA K pa3HbIM SIBICHUSAM U (pakTam
HECKOJIbKO KPUTHUYECKH (CBOS M€ — KaK MHAsl TOYKa 3PEHHs ), JIUOO HAyUUTHCS
YBJIEKATbCS KAKUMU-TO M3BECTHBIMH HJESIMH, KOTOpPbIE HYKAAIOTCS B OpabOTKE
(Mmed — Kak ONTHUMHUCTHYECKas TMO3UIMS M HANpaBJICHHOCTh Ha JajibHEHIIee
COBEPILIEHCTBOBAHHUE YK€ M3BECTHOr0). BO-BTOPBIX, HAYUUTHCS OPTaHU30BBHIBAThH
CBOE BpEMsi, Bellb, KaK M3BECTHO, CBOOOAHOE (OT BCAKUX TIIYNOCTEH) BpeMs —
Ba)KHEHIIEE yCIOBUE HACTOSIIErO TBOPYECTBA, JAJII HETO HAKOHEL-TO MOSIBIISIETCS
Bpems. lHoraa MMEeHHO Ha OpraHM3alMI0 TaKOTO BPEMEHHU YXOAUT HeMaslasi yacTh
CHWJI U TaJIaHTOB.

[lucatp crnexyeT SCHO M TMOHSATHO, CTapasch OCHOBHBIE IOJOKEHHUS
(GbOopMyIMpPOBATh YETKO M HEABYCMBICIECHHO (UTOOBI M CaMOMY TIOHATHO OBLIO), a
TAaKXe€ CTPEMSCh CTPYKTYPHUPOBATh CBOM TeKCT. Kax b1l pa3 Haa0 MpeaCTaBIATh,
YTO Balll TEKCT OYJET KTO-TO YUTATh U €My 3aXOUETCs COPUEHTHUPOBATHCS B HEM,
OBICTPO HAXOAUTH OTBETHI HA MHTEPECYIOIINE BOIPOCHI (3a0AHO MPEACTAaBbTE CeOs
Ha MecTe Takoro 4yesnoeka). [loHsATHO, yTo paboTa, HamUCaHHAs «CIJIOLIHBIM
TeKCTOMY (0€3 3aroj0BKOB, O€3 BhIJIEIICHUS KPYITHBIM MIPU(PTOM Hanbosee BaKHBIM
MECT U T, M.), Y KyJIbTYPHOTO YHTATENs JOJKHA BbI3bIBATH OPE3TJIMBOCTh U JaXKe
KaJIOCTh K aBTOPY (MCKIIFOUEHHUS COCTABJISIOT HEKOTOPHIE APEBHHUE TEKCThI, KOT/Ia U
*aHp ObUT HHOM U K TEKCTaM OTHOCHJIMCh MHAYe, Ja U CaMUX TEKCTOB OBLIIO TOPa3i0
MEHbIIIE — HE TO, YTO B 3MOXY «HMH(POPMAIIMOHHOTO B3pPhIBa» U COOTBETCTBYIOLIETO
«H()OPMAITMOHHOTO MYCOpa»).

OO0beM TekcTa M pa3IUYHbIE OPOPMUTENBCKHE TPeOOBaHUS BO MHOTOM
3aBUCSAT OT NMPUHATHIX B KOHKPETHOM Y4EOHOM 3aBEACHUH MOPSIKOB.

Pedepar (moxmnam)- 5TO C€aMOCTOATENBHOE HCCIEAOBAaHUE CTYJIECHTOM
onpeaerneHHON MpoOIeMbl, KOMIUIEKCA B3aMMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He momxkHa cocTaBisThCA M3 (PparMeHTOB crared, MoHOTrpaduii,
nocobuil. Kpome mnpoctoro uznoxkeHus (GakToB M LUTAT, B pedepare TOJIKHO
MPOSBIISITHCS aBTOPCKOE BUICHHUE MPOOJIEMBI U €€ pelIeHUSI.

PaccMoTpuM OCHOBHBIE ATarbl MOATOTOBKU pedepaTa CTYJIEHTOM.

Brinonnenne pedepara HauMHaEeTCs C BRIOOpA TEMBI.

3areM CTYJIEHT NPUXOJWUT HAa NEPBYK KOHCYJIbTALMIO K PYKOBOJIUTEIIO,
KOTOpas MpeayCMaTPUBAECT:

- o0Cy>KJIeHUE LIEIH U 3a/1a4 paObO0Thl, OCHOBHBIX MOMEHTOB U30PaHHOM TEMBI;

- KOHCYJIbTUPOBAaHHE MO BOIIPOCAM MOA00pA JIUTEPATYPHI;

- COCTaBJIEHUE NIPEIBAPUTEIBLHOTO TUIaHA.

CnenyrommmM 3TanoM siBisieTcss pabora ¢ auteparypoil. HeobOxomumas
JaUTepaTypa nog0MpaeTcs CTyAEHTOM CaMOCTOSITENBHO.



[Tocne mombopa nuTepaTypbl lieecooOpa3HO caenarh paboyuil BapuaHT
iaHa paboTel. B HEM HY)KHO BBIIEIUTH OCHOBHBIE BOMPOCHI TEMBI U maparpadsl,
PACKpBIBAIOIINE UX COJIEPIKAHHME.

CocTaBneHHBIN CIUCOK JIMTEPATypbl W TPEABAPUTEIHHBIN BapuUaHT TUIaHA
YTOYHSIIOTCS, COTTIACYIOTCSI HA OYE€PEAHON KOHCYIBTALIMU C PYKOBOAUTEIIEM.

3aTeM HauyMHAETCAd CIEAYIOIUNA 3Talm padoOThl - W3YUYEHUE JIUTEPATYpHI.
Tonpko BHUMATEIHHO YHTAsA U KOHCIIEKTHPYS TUTEPATypy, MOKHO pazoOpaThCs B
OCHOBHBIX BOMPOCaX TEMbI U MOATOTOBUTHCSA K CAMOCTOATEIHLHOMY (aBTOPCKOMY)
U3JIOKEHUI0  conepkaHus  pedepara.  KoHCmekTupys  HEpBOMCTOYHHKH,
HE0OXOIMMO OTPa3UTh OCHOBHYIO HJICIO0 aBTOPA U €r0 MO3UIHUIO MO UCCIEIYEMOMY
BOIIPOCY, BBIIBUTH MPOOJIEMbl U HAMETHUTH 3aJlayd JUIsl JAJIbHEUIIEro N3y4eHHUs
JAHHBIX TTPOOJIEM.

Cucremaruzanuss ¥ aHaIM3 W3YYEHHOM JUTEpaTypsl MO mpobieme
WCCJIEIOBAHUS TIO3BOJIAIOT CTYJICHTY HAMMKMCAaTh padoTy.

PaGounii BapmaHT TekcTa pedepaTa MPEIOCTABISETCS PYKOBOAUTETIO HA
npoBepky. Ha ocHoBe pabodero BapuaHTa TEKCTa PYKOBOIHUTENIb BMECTE CO
CTYJICHTOM 00CY>K/1aeT BO3MOKHOCTH JOPaOOTKH TeKcTa, ero opopmieHue. [locne
nopaboTku pedepat caaetcs Ha kadeapy AJist €ro OIEHUBAHUSL PYKOBOUTEIIEM.

Tpebosanus k Hanucanuro pegepama

Hanucanmne 1 pedepara siBisieTcs 00s3aTeNbHBIM yCIOBHEM BBITIOTHEHUS
wrana CPC o nro60# AucuuIInHe npoQecCHOHANBHOTO ITUKJIA.

Tema pedepara mMoxkeT ObITh BbIOpaHa CTYJACHTOM M3 NPEAJIOKEHHBIX B
paboueii mporpamme WM (OHAE OLUEHOYHBIX CPEICTB JUCUUILIUHBI, JMOO
ompejiereHa CaMOCTOSITENIbHO, MCXOJsl W3 HWHTEPECOB CTyJIeHTa (B paMKax
U3y4aeMoll JUCHMIUIUHBI). BpIOpaHHYI0 TeMy HEOOXOIMMO COIJIacoBaThCs C
MPETo/IaBaTEIIeM.

Pedepart nomxeH ObITh HAMTMCAH HAYYHBIM SI3BIKOM.

O06bem pedepara qomxeH coctaBisaTh 20-25 cTp.

Cmpyxkmypa pegpepama:

e Bgegenue (e Oosiee 3-4 ctpanul). Bo BBegeHUM HE0OX0AMMO 000CHOBATh
BBIOOp TEMBI, €€ aKTyalbHOCTh, OYEPTUTh OO0JIACTH HCCIEAOBAHUSA, OOBEKT
UCCJIeIOBaHUSI, OCHOBHBIC 1I€JIM U 33J1a4M HCCIICIOBAHUS.

e OCHOBHasg 4acThb COCTOMT W3 2-3 pa3zienoB. B HHX packpbIBaeTcs CyTh
UCCIIeyeMOi TPOOIeMbI, MPOBOAUTCS 0030p MUPOBOM JIUTEPATYPhl U UCTOUHUKOB
NHTepHeT mo mpeaMeTy HCCIEAOBaHHS, B KOTOPOM JIa€TCA XapaKTEPHUCTHKA
CTeNEeHH pa3pabOTaHHOCTH MpoOJeMbl M aBTOPCKas aHATUTHYECKas OIEHKa
OCHOBHBIX TEOPETUUYECKUX IMOAXOJOB K ee pemeHuto. M3noxkenne matepuana He
JOJDKHO ~OTPAaHWYWBATHCSI JIMIIL OINMUCATEIBHBIM TOJXOJO0M K PaCKpPBITHIO
BbIOpaHHON TeMbl. OHO TakXKe JODKHO COJep>KaTh COOCTBEHHOE BHUJCHUE
paccMarpuBaeMoil MpoOJeMbl U H3JIO0KEHHE COOCTBEHHONM TOYKM 3pEHHS Ha
BO3MOJKHBIE ITyTH €€ PEIICHUSI.

e 3akmiouenue (1-2 crpanunpl). B 3akiaioyeHuM KpaTKo H3JararoTcs
JOCTUTHYTbIE TIPU U3YYEHUH MPOOJIEeMbl 1M, TMEPCHEKTUBBI Pa3BUTHUSA
UCCIIETyeMOro Bompoca



e CHHCOK HUCIOJIb30BaHHOM nuTepaTypsl (He MeHblne 10 MCTOYHHMKOB), B
angaBUTHOM MOPsAKE, 0HOPMIICHHBIN B COOTBETCTBUH C MPUHATHIMU MpaBwiaMu. B
CIIUCOK HCIOJIb30BAaHHOW JIUTEPATYpPhl PEKOMEHAYETCS BKIIOYATh pPabOTHI
OTEUECTBEHHBIX U 3apyOSKHBIX aBTOPOB, B TOM UHCJIE CTAaThU, ONyOJUKOBAHHBIC B
HAyYHBIX JXypHaJlax B TEUEHHE MOCICIHUX 3-X JIET M CCBUIKM Ha PECypchl CETH
HNuTepHeT.

o [Ipunoxenue (mpu HEOOXOIUMOCTH).

Tpebosarnus k opopmaenuro:

TEKCT C OJTHOW CTOPOHBI JINCTA;

mpudt Times New Roman;

Kerib mpudra 14;

MEXCTpOYHOE paccTosiHue 1,5;

moJIsi: CBepxy 2,5 cM, cHU3y — 2,5 cM, clieBa - 3 ¢Mm, cripara 1,5 cm;
pedepar nomkeH ObITh MPENICTABICH B COPOIIIOPOBAHHOM BHJIE.

llopsaook 3awumul pechepama:

3ammTa pedepaTta MPOBOAUTCS HA MPAKTUYECKUX 3aHATUSX, IOCTE
OKOHYaHMsI PAOOTBI CTyJAEHTAa HaJ HHUM H HCHPABJICHHS BCEX HEIOYCTOB,
BBISIBJICHHBIX TIperojaBareieM B Xxoje KoHcyiabTauuil. Ha 3ammry pedepara
OTBOJIUTCA 5-7 MHUHYT BPEMEHH, B XOJIe KOTOPOrO CTYIEHT IOJIKEH IOKa3aTh
CBOOOJIHOE BJIaJICHHE MaTepuaioM Mo 3asBieHHOU Teme. [lpu 3ammure pedepara
MPUBETCTBYETCS UCIIOJIb30BAHUE MYJIbTUMEIUA-TTPE3CHTALIUU.

Ouenxa peghepama

Pedepar ornienuBaercs 1o cienyonmuM KpUTepUsIM:

* coOmoieHre TpeboBaHUM K ero 0(hOPMIICHHIO;

* HEOOXOAMMOCTh W JIOCTATOYHOCTH ISl PACKPBITHS TEMbl TIPUBEACHHOU B
TekcTe pedepara UHPOpMaIUK;

* YMEHHME CTYyJI€HTa CBOOOJIHO H3JIaraTb OCHOBHBIC HJI€H, OTPAKCHHBIC B
pedepare;

* CIOCOOHOCTH CTyJCHTa IMOHATH CYTh 3aJaBaeMbIX IIperojaBareiieM U
COKYpPCHHMKaMU BOIIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «OMAUYHO» BBICTABISICTCS CTYIIEHTY, €CIM B JOKJaJ€ CTYICHT
UCYEPIIBIBAIOIE, TOCIEA0BATENIbHO, YETKO M JIOTHYECKH CTPOMHO H3JIaraer
MaTepHuasr; CBOOOTHO CHpaBIAETCS C 3aJadamMu, BONPOCAMU W JPYTUMH BUIAMU
PUMEHEHUS 3HAHUI; UCTIONB3YET JIJIsl HATMCaHUs JOKJIa/la COBPEMEHHbBIC HAyYHbIE
MaTepHAaIbI; aHAN3UPYET MOJIYYCHHYIO uH(pOpMAIHIO; TIPOSIBIISICT
CaMOCTOSITENIbHOCTh MPU HAMTMCAHUHU JIOKJIAJIa.

Oyenka «xopowioy BBICTABIISIETCS CTYIEHTY, €CJIU KauyeCTBO BBIMOJTHEHUS
JOKJIaJia JOCTAaTOYHO BbICOKOE. CTYAEHT TBEPAO 3HAET MaTepuall, FPaMOTHO U IO
CYIIECTBY M3JIaraeT €ro, He JIOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOCHI 10 TEME JOKIaa.

Oyenka «y0061emeopumesbHo» BBICTABISETCS CTYIEHTY, €CJIM MaTepuai
JIOKJIa/ia U3J1araeTcsl YaCTUYHO, HO MPOOEIbl HEe HOCAT CYIIECTBEHHOI'O XapaKTepa,
CTYJIEHT JOIyCKaeT HETOYHOCTH M OMIMOKM TIpH 3alluTe JOKjIaja, JaeT



HEJOCTaTOYHO  MpaBWiIbHbIE  (DOPMYIMPOBKH, HAONIONAIOTCA  HApYLIECHUS
JIOTUYECKOM MOCJIEI0BATEIBHOCTHU B U3JIOKEHUH MaTepHUaa.

Oyenka «Hey0081emeopumenbHo) BBICTABIAETCA CTYACHTY, €CIM OH He
NOATOTOBMJI JOKJIA] WM JOIYCTUJ CYIIECTBEHHbIE OIIMOKK. CTy/I€HT HEYBEPEHHO
u3JIaraeT MaTeprall JOKJIaaa, He OTBEYAeT Ha BONPOCHI IPENOAABATEIIS.

Onucanue wKanivl OYyeHUBaHus

MakcumanbHO  BO3MOXHBIM ~ Oamn 32 BeCch  TEKYLIMM  KOHTPOJb
yCTaHaBiIMUBaeTCs paBHBIM S55. Tekyluee KOHTPOJIBHOE MEPOIPUATHE CUUTACTCSA
CIQHHBIM, €CJIM CTYJICHT MOJIY4YWJI 32 HeTo He MeHee 60% OT yCTaHOBJIEHHOIO JJIA
ATOr0 KOHTPOJII MaKCUMaiabHOro Oamia. PedTHHroBmlld 0ajul, BBICTABISEMBIN
CTYIEHTY 3a TEKyllee KOHTPOJBHOE MEPONPHUATHE, CIAHHOE CTYyACHTOM B
YCTaHOBJIEHHbIE T'paUKOM KOHTPOJIBHBIX MEPONPUATUN CPOKH, OMPEIENIeTCs
CICAYIOIUM 00pa3oM:

YpoBeHb BBITIOJTHEHUS PeittunroBsiii  Oann B % or
KOHTPOJIBHOTO 3a/1aHus MaKCUMaJIbHOTO Oayila 3a KOHTPOJBHOE
3a1aHUE)
OTIUYHBIN 100
Xopouui 80
Y IOBIETBOPUTEIIBHBIN 60
HeynosnerBopurenbHbii 0

Temsl pepepaTos

ba3oBblli ypOBEHB

Bo3moxuocTu u npumenenue U B oOpazoBaTenbHOM cpejie.

CoBpeMeHHbIE TPOrpaMMHBIE MPOAYKThI, OCHOBaHHbIE Ha MU.

O6m1as xapakTepucTuka s3bika nporpammupoBanus PROLOG.

DKCHepTHhIE U UHTEIUIEKTYaJIbHbIe 00yUYarolne CUCTEMBI.

Mopenu 1 aropuTMbl pacio3HaBaHUs B DKCIIEPTHBIX CUCTEMAX.

Moaenu npeacTaBiICHUs 3HAHUM.

Oco0OeHHOCTH HCMOIB30BaHUSI CEMAaHTUUYECKUX CETeW Ui Mpe/CTaBICHUS
3HaHUMU.

8. [TpoaykuuoHHbIe 0a3bl JaHHBIX.

9. @perMOBBIE MOJENH B CUCTEMAaX HCKYCCTBEHHOTO MHTEIIJIEKTA.

10.  OHTONOrMHU M UX MPUMEHEHHE B NPO(ECCUOHATBHOU IEATETbHOCTH.

11. Bo3moxHocTH cucTeMsbl Protégé nist co3aanusi OHTOJIOTHM.

12.  IIporHo3upyroume NHTEIJIEKTYaIbHbIE CUCTEMBI.

13. IInanupyromuye NHTEIJIEKTYJIbHbIE CHCTEMBI.

14.  OOumit aHanu3 CyNIECTBYIOIIUX OOpa30BaTENIbHBIX IJIATHOPMEHHBIX
pELIEHU.

Nk =

[ToBbIIEHHBIN YPOBEHB



Bubl 5KCepTHBIX CUCTEM.

Oco6eHHOCTH pa3pabOTKH YUeOHOM IKCIIEPTHOW CHCTEMBI.
Xapaktepuctuka 0005109KH KcriepTHBIX cucteM CLIPS.
NHTennekTyanbHble CUCTEMbI KOHTPOJIS U MPUHSITUSL PEUICHUN.
[ToHsiTHE M O0OLIME XapAaKTEPUCTUKH HEMPOHHBIX CETEH.
HelipoHHbIE ceTH B CUCTEMAaxX MCKYCCTBEHHOT'O MHTEJUIEKTA.
OO6nactu npuMeHeHnss HeUPOMH(POPMATHKHU.

Penakropel oHTOJIOT WM.

: OcnoBbel RDF 1 OWL.

10.  baiiecoBckasi cTpaTerusi OUEHKH BBIBOJOB.

11.  Poccuiickue 00pa3oBaTeibHbIC OHIAHH-TIIIAT(OOPMEI.

12.  3apyOexHbie 00pa3oBaTeIbHbIC OHIANH-TIIIAT(HOPMBI.

13. Cnenmanu3npoBaHHBIE NPOrPAMMBI JJIsI HEUETKUX CUCTEM.

14. Bo3moxnoctu mporpammbl Scilab mist paboTbl ¢ HeueTKuMHU 0Oazamu
JTAHHBIX.

WX RN =

4.5. Memoouueckue pexomeHoayuu NO BLINOJHEHUIO UCCAO08AMENbCKUX
npoexmos

WccnenoBarenbckass NpoeKTHass paboTra — 3TO rpynmnosas paboTta, s
BBITIOJTHEHHUSI KOTOPOH HEOOXOIMM BBIOOp M MPHIOKEHHWE HAYYHOW METOAMKH K
NIOCTABJICHHOW  3a/Jaye, TOJy4eHHE COOCTBEHHOTO TEOPETUYECKOrO  WJIU
AKCIIEPUMEHTAJIBLHOTO MaTepuaa, Ha OCHOBAaHUU KOTOPOT0 HEOOXOAMMO IIPOBECTH
aHaJIU3 U CIENIaTh BBIBOJIbI 00 HCCIEAYEMOM SIBIIEHUU. BhINOIHEHHE TPOEKTa — 3TO
BCerja KOJUIEKTUBHAsl, TBOpueckas JlaboparopHast paborta, nmpeHa3HaYeHHAs! 7S
[OJyYEHUs! OINPEACNIEHHOr0 MPOAYKTa WIM HAyYHO-TEXHHYECKOTO pe3ysbTara.
Taxast paboTa nmoapazymeBaeT 4eTKoe, OJHO3HAYHOE (POPMUPOBAHUE TOCTABICHHON
3aJlauM, OMpeesIeHHe CpPOKOB BBINOJIHEHUS HAMEUYEHHOTO, OIpeeIeHHe
TpeOOBaHMIA K pa3pabaThIBAEMOMY OOBEKTY.

Bremmonnenue 1 rpynmoBoro mpoekTa SBISETCA 00A3aTENbHBIM YCIOBHUEM
BBIITOJTHEHUSA CaMOCTOATENIbHONM  paboThI 1o T000M  AUCIUIUIMHE
npodeccuoHanbHOro 1uKiaa. Tema MPOEKTHOro 3aJlaHus MOXET ObITh BbIOpaHa
CTYJIEHTOM W3 MPEAJOKEHHBIX B paboueld mporpaMme wid (OHIE OIEHOYHBIX
CPEICTB JNUCLUMIUIMHBI, JIMOO ONMpEeieHa CaMOCTOSATENbHO, UCXO/IsI U3 UHTEPECOB
CTyJEHTa (B paMKax M3y4aeMOll NHUCUUIUIMHBI). BrIOpaHHYI0 TeMy HEOOXOIMMO
COTJIACOBATHCS C MPENOIaBATENIEM.

Tpebosanus no 6blNOIHEHUIO U OPOPMIEHUIO NPOEKMA

[Ipu BBITIOTHEHUH TTPOEKTA MTPUBETCTBYETCS paboTa B rpymre (2-3 4enoBeka).
[Ipoekt — 31O HMccnenoBaTenbekas paboTa, B XOA€ KOTOPOM CTYIEHThI JTOJIKHBI
IPOJAEMOHCTPUPOBATh BJAaJICHWE HAaBBIKAMHU HAyYHOI'O HCCIEAOBAaHUSA, YMEHUS
IPOBOAUTH aHaln3, 00001maTh UH(POPMALIHIO, JeNaTh BBIBOJBI, MpeiaraTb CBOU
perieHust IpoOIeMbl, pacCCMaTPUBAEMOM B IIPOEKTE.

[Ipy  moOArOoTOBKE  MaTepHaloB  MPOEKTa  CTYACHTHI  JOJKHBI
IPOJAEMOHCTPUPOBATh BIAJCHHE COBPEMEHHBIMH METOJaMU KOMIBIOTEPHON
00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoexma.



JInst Kaa0ro U3 Y4aCTHUKOB IIPOEKTA OLIECHUBAKOTCS
* mpodecCHOHANTBHBIC TEOPETUUECKIE 3HAHUS B COOTBETCTBYIOIIECH 00IaCTH;
* yMeHHE paboTaTh CO CIPABOYHON W HAYYHOU JINTEPATYPOU, OCYIIECTBISATh

NOUCK HeoOXoauMoi nHpopmaiuu B IHTepHET;
* yMeHHE paboTaTh C TEXHUYECKUMU CPECTBAMHU;
* YMEHHE TOJb30BAThCSI COOTBETCTBYIOIIMMHU BBIMIOJIHAEMOMY TPOCKTY

I/IH(l)OpMaHI/IOHHBIMI/I TCXHOJIOTHUAMU,

* YMEHHE TOTOBHUTb MaTepuUalibl MPOEKTa ISl MPE3CHTALUU: COCTAaBIATh U
peaaKTUPOBaTh TEKCThI, POPMUPOBATH MPE3EHTALUIO TPOCKTA;
* yMEHHUE paboTaTh B KOMaHJIE;
* YMEHHE MMyOJINYHO IPECTABIATh PE3yJIbTaThl COOCTBEHHOH 1€ATEIbHOCTH;

* KOMMYHHUKa0€JIbHOCTb, UHUIIUATUBHOCTh, TBOPYECKUE CIIOCOOHOCTH.
Kpumepuu evicmasnenus oyeHKu y4acmuukam npoeKkma

Komnerennu
1, CBSI3aHHBIC 140318(9
c YHUBEpPCAJIbHBIC
HCIOJIb30BaH | KOMIICTCHIIUH
ueM (koMMyHHKaOET
Mpodeccion COOTBETCTBY BHOCTB,
Ouena AL FOIIHX WHUIHATHBHOCT | OTYETHOCT
P — BBITIOJIHIEMO b, YMEHUE b
MY MPOEKTY paboTaTh B
TEXHUYCCKHX «KOMaHJIE,
CpEJICTB U yIIpaBJICHYECKHU
uHdOpMaIo e
HHBIX HaBBIKU U T.J1.)
TEXHOJIOT UM
«OTnuuHO» Pabota Texunueckue | CTyneHT IIpoekTt
BBITIOJTHCHA CpeACTBa W | MPOSIBUII MPEICTABI
Ha BBICOKOM | MH(QOPMALIUO | UHUITUATHUBY, CH
npodeccuoHa | HHbIC TBOPYECKUI MTOJTHOCTH
JIbHOM TEXHOJIOTUH | IOJXO/I, 10 U B CPOK.
YPOBHE. OCBOCHBI M | CIOCOOHOCTh K
[IpencraBieH | UCMOJIB30BaH | BBHIOJHEHUIO
HBIN bl IS | CIIOKHBIX
MaTepuall B | pealn3aluuu 3aJaHui,
OCHOBHOM MpOeKTa HaBBIKH PaOOTHI
(baKkTHYeCKH | MOJTHOCTHIO B KOJUICKTHUBE,
BEPEH, OpraHu3alMOHH
JIOITYCKAKOTCS BIC
Herpyobie CIIOCOOHOCTH.
dbakTuyeckue
HETOYHOCTH.
Crynent
CBOOOIHO




Komnerennu

1, CBSI3aHHBIC Hubie
c YHUBEpPCAIbHBIC
WCIOJB30BaH | KOMIIETEHIIUU
ueM (koMMyHHKaOe
Mpodeccuon COOTBETCTBY BHOCTb,
Ouena LB 17011107 0:¢ WHULIIMATUBHOCT | OTYETHOCT
KOMIIETEHIIHH BBITIOJTHSIEMO b, YMEHHUE b
My MPOEKTY paborath B
TEXHUYECKUX «KOMaHe»,
CPEeICTB U | YIpaBIECHYECKU
uH(dOpMaIo e
HHBIX HaBBIKYU U T.J.)
TE€XHOJIOTUHI
OTBEYAET Ha
BOIIPOCHI,
CBSI3aHHBIC C
MIPOCKTOM.

«Xopouro» Pa6ora OGHapyxwuBa | CTyaeHT ITpoexTt

BBITIOJIHEHA | FOTCS JIOCTaTOYHO MpeICTaBI
Ha HEKOTOpbIE MOJIHO, HO 0e3 | eH
JIOCTaTOYHO | OLIUOKHU B | MHUIIMATUBBl H | IOCTaTOYH
BBICOKOM UCIIOJb30BaH | TBOPUECKUX O TOJIHO H
npodeccrona | uu Hax0JI0K B CpPOK, HO
JBHOM COOTBETCTBY | BBIMOJIHHII c
YPOBHE. 11011107 0:¢ BO3JIOXKEHHBIE | HEKOTOPHI
JonyiieHo TEXHUYECKUX | HA HEro 3aJjayu. | MU
bi o) 4-5 | cpencTs 51 HeopadboT
dakTHueckux | UHPoOpMaIKO KaMHu.
OIIHOOK. HHBIX
CryaeHt TEXHOJIOTU
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
MPOEKTOM, HO
HEJIOCTAaTOYH
0 MOJIHO.

«Y IOBIETBOPUTE | YPOBEHB OGHapyxwuBa | CTyaeHT [TpoekTt

JILHOY HEJIOCTATOYH | €T BBITIOJTHUIT caaH  co
0 BBICOK. | HEIOCTaTOYH | OOJIBIIIYIO YacTh | 3HAUUTEh
JHomnyuieHo O€¢ BJIQJICHHUE | BO3JIO)KEHHON | HBIM
hi (o) 8 | HaBbIKAMHU Ha Hero padoThl. | OMO3/1aHKE
(bakTHYecKuX | paboThI c M (Oonee
OIIMOOK. TEXHUYECKUM HEJeu) |
CtyneHt Y CpEJCTBAMU HE




Komnerennu

1, CBSI3aHHBIC Hubie
c YHUBEpPCAIbHBIC
WCIOJB30BaH | KOMIIETEHIIUU
ueM (koMMyHHKaOe
Mpodeccuon COOTBETCTBY BHOCTb,
Ouena LB 17011107 0:¢ WHULIIMATUBHOCT | OTYETHOCT
KOMIIETEHIIHH BBITIOJTHSIEMO b, YMEHHUE b
My IIPOEKTY paborath B
TEXHUYECKUX «KOMAaH[Ie»,
CPEACTB M | YIPABICHUYECKHU
uH(dOpMaIo e
HHBIX HaBBIKYU U T.J.)
TE€XHOJIOTUHI
MOXET u MOJTHOCTh
OTBETUTH COOTBETCTBY 10
JUITh Ha | FOIIUMU
HEKOTOpBIE U3 | ”HHOpPMALIUO
3aJaHHBIX HHBIMU
BOIIPOCOB, TE€XHOJIOTUSIM
CBSI3aHHBIX C | U
MIPOEKTOM.
«HeynosnerBopu | Pabota He | HaBbIkOB CryneHr IIpoekT He
TEIbHO» BBITIOJIHEHA | pabOTHI C | IPaKTUYECKHU HE | CIaH.
WITH TEXHUYECKUM | paboral, HE
BBITIOJTHEHA | M CPEJICTBAMU | BBIMIOJHUI CBOU
Ha  HU3KOM | HET, 3a1auu Wi
YPOBHE. MH(pOpPMAIINO | BHITIOJIHUII
Jomnyeno HHbBIE JIAIIb
ooJtee 8 | TEXHOJIOTHUH | OTACIBbHBIE HE
(aKkTHUECKUX | HE OCBOEHBI | CYILIECTBEHHbIE
OIIHOOK. MOpY4YEHHUsI B
OtBeTsl  Ha IPYIIIOBOM
CBSI3aHHBIE C MIPOEKTE.

IPOEKTOM
BOMPOCHI
oOHapy>XHBa
10T
HETIOHUMaHH!
e mpeaMeTa U
OTCYTCTBHE
OpHUEHTAINH
B MarepHaie
IPOEKTA.




CmyOdeHmbl  OONXCHBL. 3AIIUTUTH TIPOEKT B PEXKUME MPE3EHTAIUH,
NPeabIBUTH (haiiiibl BBHITIOJIHEHHOTO MPOEKTa, YMETh paccka3aTh O TEXHOJOTHUSX,
UCIIOJIb30BAaHHBIX MMHU TIPU BBITIOJIHEHUU MPOEKTA, AaTh OLIEHKY paOdOTHI KaXKJ0To
yjieHa TPYIIbI (eciu npoekm epynnosoil).

le/IMepHLle TEMBbI IJISA BBINMOJTHCHUSA MMPOCKTHDBIX 3anaHnﬁ

1. Hcropus pa3BuTHs HCKYCCTBEHHOTO MHTEILIEKTa B Poccuu.

2. Hcropus pa3BUTHs UCKYCCTBEHHOT'O MHTEJUIEKTA 32 PYOEkKOM.

3. MHckyccTBeHHBIM MHTEIEKT B MpOoQecCHOHaIbHOU cepe (B 3aBUCHUMOCTH
OT HaIpaBJIEHUS IOJTOTOBKH).

4. Ananu3 naHHBIX Y4eOHOM akTMBHOCTH oOyuaromuxcs ¢ npuMmenenneM NU.

5. AmnHanu3 o0pa30BaTEIbHBIX JaHHBIX TPOEKTHOM J1E€ATEIbHOCTH.

6. Google Data Studio xak cpencTBo aHanu3a W BU3yaIH3allUdU
0o0pa30BaTeNbHbIX JAHHBIX.

7. PazpaboTka oHTONOTHH TPO(deCcCHOHATHFHON MPEeIMETHON 00IacTH.

8. IIpunHummbl pa3pabOTKU CUCTEM aJaITUBHOTO OOYUYCHHUS.

9. 3apyOexHble CHCTEMBbI aJaITUBHOTO 00YUYEHUSI.

10. Poccuiickue cucteMbl aIalTUBHOTO OOYUEHHS.

11. Knaccudukanusi HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

12. T'nyOokue HCKYyCCTBEHHBbIE HEHpPOHHBIE CETH Ui pelleHus 3aaad
IUTAHUPOBAHUSL.

13. I'nmyOokue HCKyCCTBEHHbIE HEHPOHHBIE CETHU JJI1 pelIeHus 3ajad
IPOrHO3UPOBAHMUSL.

14. I'myOokue HCKYCCTBEHHBIE CBEPTOUHBIE HEWPOHHBIE CETU ISl PELICHMS
3aJ1a4 pacro3HaBaHUs H300pakeHUN.

15. CpaBHuTENbHAs  XapaKTEPUCTUKA  IOJHOCBSI3HBIX M CBEPTOYHBIX
UCKYCCTBEHHBIX HEHPOHHBIX CeTel [UIsl pelieHus 3adad Kiaccuukanuu u
KJIACTEPHU3aLIUH.

1. KoHTpoJb caMOCTOATEILHOM PA0OTHI CTYACHTOB

Kontpons camocTosiTenbHONM pabOTHl MNPOBOJUTCS TMperojaBaTeieM B
ayJUTOPUHU.

[IpenycMoTpeHBl CcleayronMe BUIBI KOHTPOJA: coOeceoBaHHUE, OIEHKa
pedepara, olleHKa Npe3eHTAlMH, OICHKA Y4YacTHsl B KPYIJOM CTOJI€, OIICHKa
BBITIOJTHEHUS IIPOEKTA.

ITogpoOHBIE KpUTEpHUU OICHWBAHUS KOMIIETEHIIMK mnpuBeAcHbl B DoHIe
OLICHOYHBIX CPEJICTB ISl TPOBEJACHUS TEKYIIEH U TPOMEKYTOUYHOM aTTECTALINH.



Cnucok aureparypsl AJs BoinoJHeHuss CPC

OcHoBHas JuTEpaTypa:

OCHOBBI HICKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHoe mocodue / FO. A.
AnroxuHa, A. A. OBogenko, M. JI. Kpuuesckuid, FO. A. MaptsiHOBa. — CaHKT-
[TetepOypr : 'VAIIL, 2022. — 169 ¢. — ISBN 978-5-8088-1720-3. — Texkcr :
3JEKTpOHHBIN // JIaHb : 351eKTpOHHO-0MOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/263933

bapckuii, A. b. IcKyCCTBEHHBI MHTEIJIEKT U JJOTHYECKUE HEUPOHHBIE CETH
: yueObHoe nocodue / A. b. bapckuit. — Cankr-IletepOypr : Untepmenus, 2019. —
360 c. — ISBN 978-5-4383-0155-4. — Tekcrt : anexkTponHslii // LludpoBoit
obpazoBarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95270.html

JlonoiHUTeIbHAS JIUTEpPaTypa:

ABepuenkoB, B. U. Cuctema dopmupoBanus 3uanuii B cpene MutepHer :
Momnorpadus / AepuenkoB B. WM. - bpsuck : bpsHCkHiI TOCymIapCTBEHHBIN
TexHuueckui yuusepcutet, 2012. - 181 c. - Kuura maxonurcst B 6a30B0i Bepcuu
OBbC IPRbooks. - ISBN 5-89838-328-X Conmansuas nicuxosorus / A.H. Cyxos. - 7-
e u3a., nepepad. u gom. - Mocksa : FOuutu-lana, 2015. - 615 c. - ISBN 978-5-238-
02192-8, 3Kk3eMILTAPOB HEOTPAHUYEHO

[TaBnoB, C. 1. Cuctembl HCKYCCTBEHHOIO MHTEJUIEKTA : y4eOHOe mocooue :
[16+] / C. U. I1aBnoB. — Tomck : ToMCKuiA rocyJapCTBEHHBIM YHUBEPCUTET CUCTEM
yIIpaBJICHUA U paanodyieKTpoHuku, 2011. — Yacte 1. — 175 ¢. — Pexxum pocrtyna: mo
MMOIIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=208933CornuanbHasi MCUXOJIOTHS :
yue0. mocodue / aBT.-cocT. H. B. Ko3nosckas ; ®I'AOY BIIO "Cesepo-KaBkazckuit
den. yu-t". - CraBponons : Mza-so CK®Y, 2013. - 119 c. : npui. - bubnuorp.: c.
98-99.

[TaBnoB, C. . Cuctembl HICKyCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocobue / C.
M. IlaBnoB. — Tomck : TOMCKMH TOCyIapCTBEHHBI YHUBEPCHUTET CHUCTEM
yIpaBJeHUs U paauodnneKTpoHuku, 201 1. — Yacte 2. — 194 ¢. — Pexxum nocrymna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=208939

Ceprees, H. E. CuctemMbl HCKyCCTBEHHOI'O MHTEJUIEKTA : yueOHOe mocoOue :
[16+] / H. E. Ceprees. — Taranpor : FOxHbi GpeaepanbHbiii yHUBEepcuret, 2016. —
Yacte 1. — 123 c. : cxem., ui., Tabn. — Pexxum pocrymna: no noamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=493307

Cotnuk, C. JI. IlpoexThpoBaHUE CHUCTEM HCKYCCTBEHHOTO HWHTEJUIEKTA :
yaeOnoe nocodbue / C. JI. Cornuk. — 3-e uzn. — Mocksa : IHTepHeT-Y HuBepcuTer
Nudopmarnmonnsix Texnonorut (MHTYUT), At [Iu Ap Menua, 2021. — 228 c.
— ISBN 978-5-4497-0868-7. — Tekcr : »aaekrponubii //  I{udposoii
oOpazoBarenbHbii  pecypc IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/102054.html

MeToanueckas Jureparypa:

1. Meroanueckue yKa3zaHHs K CaMOCTOATENbHON paldoTe (3IEKTPOHHBIN
BapUAHT)

NuTepHeT-pecypebl:



https://www.iprbookshop.ru/95270.html
https://www.iprbookshop.ru/102054.html

Bopoiickuii @. C. UndopmaTuka. DHIUKIONEANUESCKUI CJI0Bapb-CIIPABOYHUK:
BBEJIICHHUE B COBPEMEHHbIE WH(POPMAIMOHHBIE U TEJIECKOMMYHHUKAIIMOHHbBIE
TEXHOJIOTUM B TepMuHax u ¢akrax. - M.: OUIMATIIUT, 2006. - 768 c. —
Hoctymno: http://physics-for-students.ru/bookpc/informatika/slovar.zip

NBaHoB B. OcCHOBBI HUCKYCCTBEHHOTO VMHTEJJIEKTa =
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

PomanoB II.C. OCHOBBI HMCKYCCTBEHHOTO WHTEJUIEKTa; YYEOHO-METOI.
nocobue. — http://www .studfiles.ru/preview/2264160/

Caitrt OCHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

Co6osnp b.B. Nndopmaruka: yueonux/ b.B. Cobons [u np.] — Uzn. 3-e,
nomonaH. u nepepad. — PocroB w/[l: ®enukc, 2007. — 446 c. — JocrymnHo:
http://physics-for-students.ru/bookpc/informatika/Sobol.rar
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