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BBEJIEHUE

Lesn 1 3a1a4 OCBOEHHUSI TUCIUTLIMHBI

HGJ'IBIO OCBOCHUS NUCHUIIIMHBI ABJIACTCA O3HAKOMIICHHUEC CTYACHTOB C KPYIrOM 3a/a4 B
00J1acTH HMCKYCCTBEHHOTO HWHTEIUICKTa, a TaK)Ke 3HAKOMCTBO C OCHOBHBIMH TOHSTHSMHU |
METoOAaMH MAIIWMHHOT'O 06y‘ICHI/I$I U HUX I[IPUMCHCHHEM K 3ajJjadyaM, OTHOCAIIUMCI K
npodeCCHOHAIBHON 00J1aCTH.

33.,[[21‘-11/1 OCBOCHHUA JUCHUIUIMHBI — O3HAKOMIJIICHHC CTYACHTOB C BO3MOXHOCTAMU
UCTIOJIB30BaHUs TEXHOJIOTUH HCKYCCTBEHHOTO HHTEIUIEKTa B TIPO(ecCHOHANIBHOM chepe.

B pe3yJibTaTe 0CBOEHUsI AMCUHUIIMHBI CTY€HThI 10JIKHbBI:

—  HCIONB30BaTh NPUHIMIIBI PabOThl COBPEMEHHBIX WH(MOPMALMOHHBIX TEXHOJIOTUMH
JUTSL pelIeHus 3a1a4 MPo(heCcCUOHANBHOM eI TETbHOCTH;

— BbIOUMpaTh I1MGPOBBIE TEXHOJOTMM, TMPOTPAMMHBIE CPEACTBAa JJs  PEIICHUs
poeCCHOHANIBHBIX 3a7a4;

— TNPUMEHATh  TNpPHU  pelIeHHH  3a7a4  NPO(ECCHOHANBHON  JIEeATEIIbHOCTH
CHEeIMATM3UPOBAHHOE TPOTPAMMHOE 00eCTieueHIe U METO Il NCKYCCTBEHHOTO HHTEIICKTA,

- pa3pa6aTI>IBaTI) OCHOBHBIC MOAYJW MHTCIUICKTYaJIbHBIX CUCTCM, BJIAJICTh IMPUCMaMH
pEIIeHUs MPAKTHYECKUX 3a7a4 B IPEIMETHOM 00IacTH.



CTPYKTYPA U COIEPX KAHUE MPAKTUYECKHUX 3AHATUM

Tema: Ilpumenenue MU B coBpeMeHHOM KU3HH

IIpakTnueckas paodora 1.

AHaJIU3 COBPEMEHHBIX TPOTPAMMHBIX CPEACTB ¢ IpuMenenuem NN,

Bonpocs! (koMneTeHIMH, HABBIKH) /1151 OCBOCHMS:

1. I3yunTh COBpEMEHHBIE IPOTPAMMHBIE IPOYKThI, OCHOBaHHbIE HA V.

2. HayuuTbCsi aHaIuM3UMpPOBaTh BO3MOXHOCTH IPOTPAMMHBIX CpPEICTB C

npuMmeHennem M.

3anannﬂ AJI BBINMOJIHECHUA U METOAUYECCKHE PEKOMECHAALINHA

3aganmue 1

I/ICHOJ'II:By}I HpPIBGI[GHHLIﬁ HH)KC CIIMCOK HMHTCPHCT-CCBUIOK, a TaKXKXC HOPYIuc
HHTCPHCT-UCTOYHUKH, U3YYHUTC HMHTCIUICKTYAJIBHBIC CHUCTCMBI, IIPCJIaracMbIC Ha

PBIHKE.

1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-

programmy

2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-

zaslugivayushchih-vnimaniva-aiservisov-i-prilogeniy

3. https://soware.ru/categories/artificial-intelligence-platforms

Omnpenenure UX HaIpaBJICHUE:
- akcriepTHbIie cucteMsl (DC);

- CUCTEMBI ¢ Oa3aMM 3HAHMIA;

- HHTEJUIEKTyallbHOE 00yUYECHHE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOXXHOCTH, 00JaCTH
HEJIOCTATKM H3YYECHHBIX WHTEIJIEKTYyaJIbHbBIX
COCTaBbTE OTYET B TAOJIMYHOU PpopMe:

MIPYMEHEHHS,
cucteM. Ha

JOCTOMHCTBA H
OCHOBC aHallu3a

Hassaunue [10 | BosmoxxHoctu | O0nacThb CTOMMOCTH NcTounuk
WJIU CEpBHUCA, | MPOrpamMMBbI PUMEHCHUS uHdopMauu
BEpCcUs (Www. )



https://soware.ru/categories/artificial-intelligence-platforms
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://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy

Cnenatite BbIBOJL O pbiHke [1O. PaccuumraiiTe yaenbHBIM BeCc MO 00JIaCTH
npumenenus [10. M306pa3ute pe3ynbrar rpaduuecku (IOCTPOUTE JUarpaMmy).

Tema: IlporpaMMHoOe obecnieueHne U OHJIAIH cepBUCHI, IpuMeHsiemblie B UU
IIpakTHyeckas padora 2

@opmaau3auus 3 HAHUH
Hcnosb30BaHNe CEMAHTHYECCKHUX CeTeH IJIsl MPeACTABJICHUS 3HAHUM

Bonpocs! (koMneTeHIMH, HABBIKH) /1151 OCBOEHMSI:
1. W3yuyuth oOlee npeacTaBiIeHUE O CEMAaHTUYECKON ceTH U (permax i
MPEICTaBJICHUS 3HAHUU.

2. HayuutbCcsi CTpPOUTH CEMAHTHYECKYI0 CE€Th U HCHONb3ys (pperiMbl

peanu3oBaTh CTPYKTYpPY OTHOILIEHUM.

3anaHm[ AJIA BBINIOJTHCHUA U METOAUYECCKHE PEKOMECHAALINHA .

CemanTuueckasi ce€Tb — O3TO OJUH U3 CIHOCOOOB TMpPEJCTABICHUS 3HAHUMU.
N3HavanpHO cemaHTHuYecKash ceTh ObLla 3aJyMaHa Kak MOJIeNb TPeCTaBICHUS
JIOJITOBPEMEHHOW MaMATH B TICUXOJIOTHH, HO BIIOCJEJACTBUM CTajla OJHUM W3
crioco0oB npejicTapieHus 3Hanu B IC.

CemaHTHKa — O3HAYaeT O6IHI/I€ OTHOIICHNA MCXKIAY CHMBOJIAMHU U 00BbEeKTaMU U3
9THUX CMMBOJIOB.

eMKOCTD
KJace
MeTaJLTITIECKINT,
JaITHITK CBOIICTBO | (happopOBBIIT I1 T. [I.
TIPIIMED (papdoporsrii

[Ipocreiimuii 00paselr CeMaHTUYECKOU CETH

Bepmmnbl — 3TO0 00BEKTHI, AYTHM — 3TO OTHOIIEHUs. CeMaHTHYecKas MOJENb He
packpbiBaeT caMa Mo cebe KakuM 00pa3oM OCYIIECTBISIETCA MPEICTaBICHUE
3HaHuM. [lodToMy ceMaHTHYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
NIPEACTABICHNS] 3HAHWUW W CTPYKTypupoBaHus 3HaHuW. Ilpm pacmmpenun



CEMaHTUYECKOW CETHU B HEW BO3HUKAIOT APYTUE OTHOIICHUS:
IS —A (mpunagnexurt) u PART OF (siBnsieTcst 4acThi0) OTHOIIEHUE:
1I€JI0€ —> YaCTb.

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

1s-a 1s-a
IOKA | | 7acTOYKA IITHIA
|
|
|
|
BIajgceT THEe30
A | HAYAIo & part of
BECHA KPBLIbS
KOHEII
OCEHbB

Pacmmpenne ceMaHTUYECKOHN CeTH

Moryt OBITh W Jpyrue OTHOIICHHS: Biaaeer. Torga ceMaHTHYecKas CeTh
pacimmpsercs HepapXHuecKu (BepliMHa MMeeT JBe BeTBH). Kpome Toro, MoxHO
pPaCIIMPUTh CETh U IPYTUM OTHOILLIEHHUEM:

nepuoa — «BECHaA — JICTO».

[Tonywaetrcsi umepapxudeckas ctpykrypa noustuss KOKO. Moxno pa3douth Ha
nojacxeMbl. bombioil mpoOiaemMoil Juisi CeMaHTHUYECKUX CEeTeH SIBISETCS TO, UTO
pe3yabTaT BbIBOJA HE TapaHTUPYET JOCTOBEPHOCTH, TaK KaK BBIBOJ €CTh MPOCTO
HACJIEIOBAHUE CBOWCTB BETBH 1S-a.

Jlnst oTOOpaskeHHsI MepapXUYeCKUX OTHOIICHUNM MEXIYy OOBEKTaMU M BBEICHHUS
CINHOW CEMaHTUKH B CEMAHTHYECKHE CETH OBUIO MPEIOKEHO HCIOIh30BaTh
npoieaypHbie ceTu. CeTh CTPOUTCS Ha OCHOBE Kjacca (MOHSATHS); BEPIIUHBI, IYTH
U TIPOIIEAYPHI IPEACTABICHBI KaK OOBEKTHI.

3amanue 1

HCHOJ’IBBYH COOTBCTCTBYIOIIHC AyTH IMOCTPOUTDH CCMAaHTHUYCCKYIO CCTh,
KaCaromyroc::

1. reorpaduu Kakoro-nubOo peruonHa. Jlyru: rocyaapcTBo, CTpaHa, KOHTHUHEHT,
HIMPOTA.

2. JMAarHOCTUKUA TJa3HbIX 3aboneBanuid. Jlyru: kareropum OoJie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSIHHIE, HAOIIOACHUS, CHMITTOMBI.

3. pacro3HaBaHUSI XUMUYECKUX CTPYKTyp. Jyru: dopmyna BemecTBa, CBOWMCTBa
BEIIECTBA, 00JIACTh MPUMEHEHUS, MEPHI TTPEIOCTOPOKHOCTH.



4. mpomeaypbl TOHWCKa TIOJIe3HBIX HCKOMmaembiX. Jlyru: HamMeHOBaHHE
HCKOIIA€MOT0, PACIIOJIOKEHUE MECTOPOXKICHUS, TIIyOWHA 3aJeTaHus, METOIbI
JTOOBIYH.

5. cynebuoit mponeaypel. Jlyru: ropuanueckoe JHI0, COOBITHE, MEPHI
BO3JICHCTBHSI, CIIOCOOBI paccie0BaHusl.

6. pacmpeielieHHs TPOAYKTOB MO MarasuHaM. Jlyru: HCTOYHMK CHaOXKEeHUS,
HAaUMEHOBAaHUE TIPOAYKTa, CMOCOO0 TPAHCHOPTUPOBKH, KOHEYHBIH  MYHKT
TPAHCIIOPTUPOBKH.

7. OIIPCACICHUA INPHHAICKHOCTHU JKUBOTHOI'O K OIPCACIICHHOMY BUAY, THILY,
CeMeﬁCTBy. I[YFI/I: MCCTO O6I/ITaHI/IH, CTPOCHHUC, OCOOCHHOCTH IIOBCIACHUA, BHU]J
ITUTaHHAI.

8. KiaccupuKalMh TMHINEBBIX TPOAYKTOB. Jlyru: HaMMEHOBaHUE TMPOAYKTA,
COCTABJISFOIINE YACTH, CIOCOO MPUTOTOBIICHUS, CPOK XPAHEHUSI.

9. pacno3HaBaHusl TUMa KoMIiploTtepa. Jlyru: cTpaHa W3roTOBUTENb, CTaHIApTHAS
KOHuUryparus, 006JacTb IPUMEHEHHSI, UCIIOJIb3yeMOe NMPOTrpaMMHOE O0eCTIeueHue.

10. unepapxuueckoit ctpykrypel bJ[. [dyru: cucrema, cOCTOIHME, Ha3HAYCHMUE,
B3aMMOJICHCTBUE COCTABJISAIOIIMX.

Hcnonb3oBanue ppeiiMoB /1M NPEACTABJICHUS 3HAHUH

®peiiMbl - OUH U3 PACPOCTPAHEHHBIX (OPMATU3MOB MPEJICTABICHUS 3HAHUN B
OC. OpeiiM MOXKHO TPEACTaBUTH ce0e Kak CTPYKTYpY, COCTOSIIYI0 U3 Habopa
A4eeK - cI0TOB. KaXIplid CIIOT COCTOMT M3 MMEHU U ACCOLMUPYEMBIX C HUM
3HaYEHUU. 3HAYEHUS] MOTYT MPEJCTaBIATh COOOW JTaHHbIE, TPOLIETYPhI, CCHUIKH Ha
npyrue (perdMbl WM ObITh MyCTHIMHU. Takoe MOCTPOEHHE OKa3bIBACTCS OYCHD
YAOOHBIM JUTIsI MOJACIIUPOBAHUS aHAJIOTHM, OMHCAHUS 00JIacTel C POJIOBUOBBIMU
CBSI3SIMU IOHSTUN U T.I1.

Jro6oit ¢ppeiiM COCTOMT M3 HEKOTOPHIX COCTABISIONIMX, UMEHA U COJICpPKaHHE
KOTOPBIX OIHUCAHO HUXKE:

1. Umsa ¢peitma. 10 naeHTUGUKATOP, NpUCBauBaeMblil (peiimy, (ppeiiM H0mKeH
UMETh UMS1 YHUKAJIBHOE B JJaHHOU (peiiMOBOM CUCTEME.

2. Nms cnota. 9T0 MACHTU(PUKATOP, IPUCBAUBAEMBIN CIOTY; CIOT AOKEH UMETh
YHUKaJIbHOE UMs BO (peiiMe, K KOTOPOMY OH IpHHaAIeKUT. OOBIYHO MM CJIOTa
HE HECET HUKAKON CMBICIOBOW HArpy3Kd M SIBJISIETCA JIMIb HACHTU(HUKATOPOM
JTAHHOTI'O CJIOTA.

3. VYkazatenu HacieIOBaHUA. OTHU YyKazaTelu KacalTcs TOJBKO (PpedMOBBIX
CUCTEM HEpapXUYeCcKOro THUIAa, OCHOBAHHBIE Ha OTHOILUEHUSX ‘‘aOCTpakTHOE-
KOHKPETHOE”, OHU TOKAa3bIBAIOT, Kakylo MHpopManuio o0 aTpudyTax CIOTOB BO
¢bpeiiMe BepXHEro YpOBHS HACJIEAYIOT CJIOTHI C TAKUMHU K€ MMEHaMH BO ¢peiime
HIDKHETO ypoBHA. Tunmunble ykazatenu HacinegoBanuss Unique (U: -
yHUKaIbHBIN), Same (S: Takoii xe), Range (R: ycranosnenue rpanuin), Override
(O: urHopupoBatb) U T.n. U MOKa3bIBa€T, YTO (PpeiM MOKET HUMETh CIOTHI C



pPa3HBIMHU 3HAYEHUSIMU: S - BCE CJIOTHI JOJKHBI UIMETh OJIMHAKOBBIE 3Ha4Y€HHUs, R -
3Ha4YeHHE CJIOTOB (PpeliMa HIKHErO YpPOBHS JIOJDKHBI HaXOAWTHCS B Mpenenax,
yKa3aHHBIX 3HAUYEHUSMHU CIOTOB (ppeiima BepxHero ypoBHs, O - mpu OTCYTCTBUU
yKa3aHUsl 3HAYEHUE CJ0Ta (PpeliMa BEPXHEro YpPOBHS CTAHOBUTCS 3HAYEHUEM
cioTa (peiiMa HUKHETO YPOBHS, HO B Clydae OMNPEJEIEHUS HOBOIO 3HAYEHHUS
CJIOTOB ()peiiMOB HIXKHUX YPOBHEW YKa3bIBAIOTCS B KAUECTBE 3HAUEHUI CIIOTOB.

4. Yka3aHue TUNA JTAaHHBIX. YKA3bIBAETCS, YTO CJIOT MMEET YMCICHHOE 3HAYCHUE,
00 CIYKUT yKazaTeiaeM apyroro ¢peiima. K Tumnam m1aHHBIX OTHOCSITCS:

FRAME (ykazarenn), INTEGER (uensiit), REAL (aeiictBurensusiii), BOOL
(6yneB), LISP (mpucoenunennas mpouenypa), TEXT (tekcr), LIST (cmucok),
TABLE (tabnuna), EXPRESSION (BbipaxeHnue) u ap.

5. 3nauenue cnota. I[IyHKT BBOJa 3HAYEHHsS CIIOTA. 3HAUYEHHE CIIOTA JIOJHKHO
COBIIQJIaTh C YKAa3aHHbBIM THUIIOM JaHHBIX 3TOTO CJI0Ta, KPOME TOr0O JOJDKHO
BBITIOJIHATHCS YCIIOBUE HACIIEOBAHHS.

6. Jlemon. 3aeck maetcs onpenenenue aemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu T1.n. /[lemoHOM Ha3pIBaeTcsi NpoOUEAYypa, AaBTOMATUYECKHU
3aIyCcKaeMasi TPy BBINOJHEHUH HEKOTOPOTO YCIOBHS. JEMOHBI 3aITyCKAKOTCS MPU

oOpallleHMH K COOTBETCTByIOIIeMy cloTy. Kpome Toro, neMoH sBIisieTCS
Pa3HOBUIHOCTBIO MMPUCOEIUHEHHON TPOLIETYPHI.

7. IlpucoenuHenHass mnpoueaypa. B kadecTBe 3HA4YEHHS CJIOTA MOXKHO
UCIIOJB30BaTh NPOrpaMMy mpoueaypHoro tumna. Korga Mbel rOBOpHM, 4YTO B
MOJIENISIX TpEACTaBiICHUS 3HaHUU (peliMamMu OOBETUHSIOTCS MPOLEAYPHBIE U
JICKJIapaTUBHbIE 3HAHUSA, TO CUUTAEM JEMOHBI U IMPUCOCIAUHEHHBIE ITPOLEIYPHI
MPOLETYPHBIMU 3HAHUSIMH.

OCcOOEHHOCTBI0O MEPAPXUUECKOU CTPYKTYpHI SIBISETCS TO, 4TO HH(OpMaius 00
atpuOyTax ¢peiima Ha BEpXHEM YpPOBHE COBMECTHO HCIIONb3YETCS BCEMH
(dpeiiMaMu HUKHUX YPOBHEM, CB3aHHBIX C HUM.

Hanpumep: ®peliMoBoe npeicTaBiieHre KOH(PEpEHLINH.

Hepapxuyeckue QpeiliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHoweHusax IS — A
MexAy (¢peiliMamu, ONMUCHIBAIOUIMMU HEKOTOPYIO KOoH(pepeHuuto. Bcee ¢peitmbl
noJkHbl cogepxkath uHpopMmammioo o JATE, MECTE, HASBBAHUUNU TEMBI,
JOKJIAJJYUKE. Takum o0pa3om, Ha caMOM BEpPXHEM YPOBHE ompenesnieH ¢ppeitm
KOH®EPEHIIMA.

KoHndepeHnu pa3aensroTcss Ha KOMMEPUYECKHE H 10 pa3BUTHIO. OHU COCTaBIISIOT
nodepHue ¢periMpl. B HUX MOTryT OBITH J00OABJICHBI CIOTHI: 00OBEM TOPTOBIU H
OIOKET.



KoHdepeHI A

Hama
Mecro
Tena
IS-A IS -A
KOMMEP‘WCK}V/\ TID PASBHTHIO
Hama Hama
Mecro Mecto
Tema Toprorma Tema PasH1HE
JoRTaaHHE JORIAIHHE
] IS-A
02.01.92 4 KoHpepeHIHA
Hama
MecTo KoHi epeHii-3an SK3EMITTAD

Tenn
Jotamaue  Imako

[Tpumep dperimoBoit Mmomenu

3aganue 2.

Hcnonb3ys (HpeiiMOBYI0 MOJENb MPEICTABICHNS 3HAHUN PEaln30BaTh CTPYKTYPY
OTHOUIEHUH, ONKCHIBAIOIINE CIEAYIOIINE CUTYAIUU:

1. sK3aMeH IO JMCIUIIJIMHE 3a CEMCCTp y mpernoaaBaTciiad IpHU COCTABJIIAIOIIHX:
CEMECTP, OK3aMCH, ITPCIIoaAaBaTcClib, OICHKA, CTYJACHT, I10J1y4aThb.

2. BEJAOMOCTh MPU COCTABISAIONIUX: IUCIMUIUIMHA, CTYJEHT, DK3aMEH, CEMecCTp,
npenoaaBaTesb, OlleHKA.

3. KOH(l)epeHHI/IH 10 KOMMCPYCCKUM BOIIpOCaAM IIpU COCTABJIAIOMIUX: AaTa, MCCTO
IMPpOBCACHUA, TCMA, ICJIb BHICTYIIAIOIINC.

4. monydyeHHe OLIEHKH NIPH COCTABISAIONIMX: IpEnojaBarellb, CTYJEHT, OLICHKA,
MOJIy4aTh.

5. WCHOJB30BaHUS W3AETUS TPHU COCTABISIONIMX: OpraHu3anus, pa3paboTka
TEXHOJIOTHUECKOTO pEIIeHUs, hcciaeaoBanue «pusmdeckoro s¢pdexra», METOAbI
CO3JIaHUSI U3JETIUS.

6. undopmammonHasi cTpykrypa b/ B MamMHOCTpOEHHWU TPU COCTABISIONIUX:
¢uznyeckre HGPEKTh, TEXHUYECKUE pEIICHUs, H3ACIUs, OOBEKT IOCTaBKU
u31enusi, MpuOOphl U CTEH/Ibl, HOPMATHUBHI.

7. kimaccuukanus TNPOAYKTa TMPU  COCTaBIAIONIMX: Ha3BaHUE, 00J]acThb
MPUMEHEHUS, CIIOCOO XpaHEHUsl, CIOCOO TPaHCTIOPTUPOBKH.

8. AyAUTOPUA (OHI/IC&HI/IC) IIpu COCTaBJAIOIIMX: BMCECTUMOCTb, HA3HAYCHUC,
COCTaBJIAIOMHNEC, MCCTOHAXOXICHHUC.

9. )KMBOTHBIM MUP MPHU COCTABJISIONINX: BHJ, THII, cpejia 0OMTaHUs, OCOOCHHOCTH
MOBEJICHUS.



Tema: MeToabl HCKYCCTBEHHOT0 HHTEJJIEKTA B COBPEMEHHOM 00pa30BaHUM

IIpakTnuyeckue padorsl 3-5

Co31aHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosbl RDF 1 OWL

Bonpocol (koMneTeHIIMH, HABBIKH) IJI1 OCBOCHUSA:

3. Omnpenenutb NpeaMeTHYI0 00JacTh, CO3AaTh KIacChl, OTHOLIECHUS C
HCIOJIb30BAaHUEM CUCTEMBI Protégé, a Takke Ha MpUMEpPE CO3TAHHOM
b3 paccmotpers mopens RDF, s3p1k OWL u cunTakcuc Turtle.

4. Hayuuthbcs peanusoBbiBaTh noHsaTuss Defined Classes, DL Query B
cucreme Protége

5. M3yuuTth BO3MOXKHOCTH si3bIKa 3anipocoB SPARQL

6. HayuutbCcsi aHanm3upoBaTh CO3/aBaTh MpaBWa MJI HPOBEPKHU

uH(pOopMaIu o ToBapax ¢ momomibko s1361koB SWRL 1 SQWRL .

Sa;[am/m AJIA BBINOJJHCHUA U METOAUYECKHUE PEKOMEHAAIINHA

B kauectBe mpumepa Oyaer paccMoTpeHa WHGOpMAaIUs O KOHKPETHOM
ToBape (KOHKpETHOM cMapT(oHe') M Ha ee OCHOBAHMM COCTABJIEHA IIEPBask BEPCHs
B3.

[lepen nauanom paboThl ¢ cucteMoi Protégé [6] HEOOXOIUMO COCTaBUTh
XOTsi Obl HEKOTOpPYIO YIPOUICHHYIO KOHIENTYaJbHYIO MOJIENb IPeIMETHOM
obnactu. U, mist Toro 4To0bl MOTOM HE OBUIO CIIOXKHOCTEN € ee opMaIu3aluei,
HEOOXOIMMO ONpPENEIUTh KaKUMH CYLIHOCTSIMU MO>XHO ONEpUpoBaTh. B gaHHOM
ciydae 310 cymHoctu moaenu RDF [1, 2] u s3pika OWL [4], T.K. MHOrue
CUCTEMBI U OMOIMOTEKH, B TOM yucie Protégé moanepKuBaeT 3T CTaHAAPTHI, U
OHH SBJISIFOTCSI HAaM0OJIee PACIPOCTPAHEHHBIMH.

Crout cpa3y oTmeTuTb, uto Mojenb RDF sBnsercs alGcrpakTHOM U

CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HBIMU CHHTAKCHUCAMU, pean3yromux ee [1].

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



OWL Taxxe MoXeT ObITh MpeoOpa3oBaH B HECKOJBKO HOTAIMKA W B JIO00HM M3
sa3bik0B RDF [4]. KoHKpeTHbIe CUHTAKCUCHI OYIyT 00CYX AaThCsl MO3/IHEE U BCE
PUMEPHI, OMMCAHHBIE HUKE MOTYT X HE TMPUICPKUBATHCS.

Onronorus B pamkax monenn RDF mpennonaraer ompezaeneHue JiroObIX
MOHATUN MPEIMETHON 00J1acTh B BUJAE TPOEK: CyOBEKT — MpeAuKaT — OOBEKT.
MHuoxecTBO Takux Tpoek obpasyer rpad mnoHsTud. CyOBeKThl W OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIIMHBI OPUEHTHUPOBAHHOIO Ipada, a MpeauKaThl Kak
ero Ayrd (M ONpeAesstoT OTHOUIEHUS MEXAY CYIIHOCTAMHM). BepmumHbl Moryt
OBITh CIEAYIOIIUX TUIIOB: PECYpC, IyCTask BEPILIKHA.

Pecypc onuchkiBaeT HEKOTOPOE MOHATHE PEATHHOTO MHUpaA U pa3fesieTcs: Ha
CCBUIOYHBIE PECYpChl M CKalisipHble. CCBUIOYHBIE PECYpChl — 3TO HEKOTOPbIE
NOHATHSA, KOTOpbIE MOTYT HMMETh XapaKTepUCTHKU (Hampumep, cMapTdoH,
cmaptrpon SMGI965FZPHZER, »skpan). Takum MNOHATUSIM MPUCBAUBAETCS
rnobanbHb  yHUKanbHBIN  uaeHTHukatop IRI (Internationalized Resource

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

TaKWe PECYpPChl MOTYT HAXOJIWUThCSI KaK Ha MeCTe CyOBheKTa, TaK W Ha MECTE
00BEKTa B 3aBUCUMOCTH OT TIPEANKATA.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKU
U SBJSIOTCS TPOCTO 3HAYEHHWEM ompeseneHHoro tuma. COOTBETCTBEHHO, TaKHE
pecypchl MOTYT HaXxOJWUTCS TOJIBKO Ha MecTe oObekTa. Ho, mpu 3TOM mis HHX
MOKET OIPEACIIATHCS THI M JIJIT CTPOKOBBIX 3HAUCHHH MOYKET OTPEICIIATHCS S3BIK.
Hanpumep, i Hamed mnpeaMETHOM 00JIaCTH TAaKUMHM CYIIHOCTAMH MOTYT
aBiAThbCs: 6.2 (KOHKpeTHas auaroHaidb skpana; float), «Samsung Galaxy S9+—
(opurnHajibHOE Ha3BaHUE; string); «4epHBIN~(@ru (LBET; String; pyCCKUi).

Taxke HEOOXOIUMO OTMETUTh, YTO «IPEAUKAT" TaKXKe MOXET OBbITh
«CYOBEKTOM ™ MM «OOBEKTOM ™ B paMKax JIPYTUX TPOeK. ITO HEOOXOIMMO YTOOHI,
HAIpUMeEp, ONUCATh OTPAHUYCHHSI TAHHOTO OTHOIIEHUSI.

[Iyctass BepmmHa B OCHOBHOM HEOOXOAMMA /I «UMHUTAIUMA " N-apHBIX
cBs3eil. Kak BUAHO M3 KOHIETITUN MOJIEH, IPEIUKAT MOXKET CBSI3BIBATH TOJIBKO 2

pecypca. Ho, 3T0 pemraercs ¢ moMoubl0 BBEACHHS NMPOMEKYTOUHON BEPIIUHBI U
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paszeleHrueM CBsI3M Ha HECKOJbKO OuHapHbIX. [Ipm sTOM BepmmHa HE Oyner
MPEACTABIATh MOHITUE PEATBHOIO MHPA M €M1 HET CMbICIA JaBaTh YHUKAJIbHBIN
rJ100adbHbIN UAEHTUPUKATOP, JOCTATOUYHO JIOKAJIBLHOIO MJIi COCTABJICHUSI TPOEK.
MMeHHO &1l TakuX BEpPUIMH U BBeleH oOcyxkmaembiii Tut. IIpu 3TOM He Bcerna
OYEBUIHO CTOUT JIM BBOJUTH IS TOW WM HHON CYIIHOCTH TJI00QIBHOM
uneHtTudukarop. Hampumep, KOHKpeTHbII cMapTdoH o00NamaeT  psaoM
XapaKTepPUCTUK AUCIUIeST M ObUIO PEIIeHO BBIICIUTH AUCIUICH KaK OTICIbHYIO
cymHocTh. [Ipu 3TOM AJis1 HAC OH SABJISIETCS HEOTHEMJIEMOM YacThio cMapTdoHa, a
MIPOU3ZBONUTENH CMAapT(hOHA MOMKET CTAaBUTh Pa3HbIE MOJENN JUCILIES OT Pa3HbIX
MIPOU3BOAMUTENEH TIPU YCIOBUM COXPAHEHHUS XapaKTEpUCTHK. Torma MoxKeT ObITh
1€JeCO00pa3HO HCIOIb30BaTh MyCTyr0 BepminHy. C JIpyroil CTOpPOHBI, €CIH
MIPOU3BOUTEINH MMPUCBOWIT IAHHOMY JHCIUICIO OMPEACIICHHBIN KO, TO MOXKET OBITh
11€71€cCO00pa3HO BBIACIUTH €ro Kak pecypc. T.K. OH MOKEeT ObITh YCTAHOBJIEH U HA
apyroii cMapt(doH, a Takke OyAeT MpoIe pearn30BhIBATH, HAIIPUMED, 3aMPOCHI
JUISL OTIPENICTIEHUS CEPBUCOB, T/I€ €CTh B HAJTMYUU JaHHBIA quctuie. [ins npumepa
MyCTOW BEPIIMHBI PACCMOTPUM XaPAKTEPUCTHUKY «PAZPEUICHUE™ Y KOHKPETHOIO

IUCILIES:

SM-D-G965FZPHSER pa3pemenune x
_X ropuzoHTaib 2960
_ X BepTukaib 1440

JlanHbIe TPOMKHM OMKUCHIBAIOT Tpad), N300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER padpelietne FORWIOHTANY] 1960

L | 1440
BEDTHHaMb

Puc. 1 I'pad, onuceiBaromuii pa3pemeHue JUcIuies

CToUT OTMETUTH, YTO JAHHBIC TMOHATHS TAK)KE MOXKHO OBLJIO OmMHCaTh C
UCIIOJIb30BaHUE 2 CBs3el «paspelieHue rop—, «paspelieHue Bep— U  0e3
IIPOMEKYTOUYHOM BEpIIMHBI. YTO MOKa3bIBAET, YTO CO3/JaHUE OHTOJIOTUU OCTAETCS

BapUaTUBHBIM MPOIECCOM, 3aBUCSIIMM OT KOHKPETHBIX LEICH W MPECATOYTCHUN



pa3paboTyuka.
Kak mnpasuno IRI pecypca coctroutr wu3 wuaentudukaropa b3 wim
MPOCTPAHCTBA HUMEH U UJEHTUPUKATOpA TOHATHUS B HeMm. Hanpuwmep,

«http://myontololgy.org/goods#phonel—~, MoOKeT o03HA4YaTh, YTO OIMCHIBAECTCS

TIOHSITHE «phonel— B b3 TOBapoB C UJIeHTU(PUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He muUCaTh KaXIbIA pa3 MOJHBIN
unaeHtTudukarop b3 wiIM npocTpaHCTBaA MMEH, €ro 3aMEHSI0T Ha Mpeduxc.
Hanpumep, MoxHO 3amuchiBaTh «mo:phonel—, rae mnoa «mo:— Oyaer
noapazymeBatbces nmonHsii IRI B3.

Crangapt RDF BBOIUT HE TOJIBKO KOHIIEMIIMIO, HO U 3 MPOCTPAHCTBA UMEH
¢ oommmu noustusimu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT THUIMBI, KOTOpPHIE
MOXXHO HCIIOJB30BaTh B oOHTONOrMsiXx Ha ©Oasze RDF (wmampumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspeiienue gucruies IO
TOPU30HTAIM MOTJIO OBITh OINHCAHO CIEAYIONUM 00pa3oM: X TOPH30HTAIb
“2960”"xsd:integer. OcHoBHble mOHsATUA u3 rdf, rdfs, xoTtopeie OyayT
HCIIOB30BaThCAd B paMkax JaHHou pabotel: rdfs:Resource (monsarue pecypca,
ommucanHoro panee), rdfs:Class (momsarue xkmacca), rdf:Property (monsarue
otHotenus ), rdfs:subClassOf (oTHoIIEHHE, KOTOpOE OIpeaeseT «CyObeKT ™ KaK
nojaknacc «oobekra™), rdfs:subPropertyOf (oTHOWIEHHE, KOTOpPOE OIpeAeseT
«CYOBEKT ™ KaK YTOUYHEHHE «00BbEeKTa ™, SBJISIONIEr0oCs OTHOIIeHHeM ), rdfs:domain
(oTHOIIEHUE, OMNpeAesIoNniee 00JacTh OMNPEACICHUsT JAPYroro OTHOIICHHS),
rdfs:range (oTHOIIEHUE, ONPEAETsAIoNee 001acTh 3HAUCHUS APYTOro OTHOIIICHHUS),
rdfitype (OTHOIIEHHE, KOTOPOE OIpEeAeNAeT «CyObEeKT™ KaK JK3EMIULIp
«00BeKTa ™).

OWL sBnsieTcss cTaHAAPTU3UPOBAHHBIM SI3BIKOM CO3JaHUsSI OHTONOrUi. OH
MMEET HECKOJIbKO BapMAaHTOB CHUHTaKcHuca (B TOM uucie (PYHKIMOHAIbHBIN), a
TaK)K€ MOXKET ObITh IpeoOpa3oBaH B 000l 3 cuHTakcucoB RDF. T.k. OWL
comectuM ¢ RDF, To B HameM cimydae oH OyJeT HHTEPIPETUPOBATHCS Kak
Haactporka Hax RDF, kxoropas yTOYHSET MOAXOJ K CO3JaHUIO OHTOJIOTHH,

pacoiupiaCcT BO3MOKHOCTU MOACIIM M BBOJUT HOBBIC CYHIHOCTHU (I/I3 IMPpOCTpaHCTBA
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UMeH owl).

b3, co3mannbie ¢ ucnons3oBanueM OWL mpeamosararoT, 4ro Ha HHUX
IIPOU3BOJIUTCS BBIBOJ, KOTOPBIM MO3BOJISET MPOBEPUTH HEMPOTUBOPEYUBOCTH b3,
BBIBECTH HOBBIE OTHOILICHHSI.

B cBs13u ¢ 3TUM ONKCaHKE OHTOJIOTMH MOXHO pa3/IeJUuTh Ha:
| Cymnoctu. Bce monsitusi, onucaHHele paHee B pamkax RDF, a Takxke
HEeKoTOpble HOBbIE 13 OWL;
2 Boipaxxenus. Onucanue MoHATUS 4yepe3 KOMOMHAIMIO MHOXECTBA JPYTHX
cymHocTel. OJHUM U3 OCHOBHBIX IIPUMEPOB NIPUMEHEHHUS SBIISIETCSA ONPEAECICHUE
Kjacca yepe3 Boipakenue. Hampumep, «Kamepopon— — 310 TenedoH, KOTOPHIi
MMEET HE MEHEE 2 OCHOBHBIX KaMep ¢ pas3pelieHreM He MeHee 20Mmeranukcennei;
HOBBIM THUIl «YHUCIO™ — 3TO OOBEIMHEHHE MHOXKECTB IIEJBIX YMCET M YUCET C
JTpOOHOM YacCThIO.
3 Akcuombl. TOUHO M3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPhIE BCEr/a
JTOJKHBI OCTaBaTbCs VCTUHHBIMH. Hanpuwmep, Ha OTHOILICHHE
«mnoTHocThlIuKkceneii~ MoOryT ObITh HaJIOXKEHbl OrpaHMYEHHS Ha 001acTb
ONpENENEeHNs] — 3K3eMIUIp Kiacc «/lucmmeii— u o0nacTe 3HAYEHU — «UEJI0e
gyucio—. Ilpu 3Tom ecnu B 0aze 3HaHWil Oyner Tpoiika «G moTHocThlIukcenei
529—, TO 3TO MOKET MPUBECTU Kak K omuoOke (ecir G TOYHO HE MOXKET SIBJISITHCS
AK3EMIUIAPOM Kilacca «Jlucmiiei—), Tak U K BBIBOAY HOBOro OTHomIeHHS «G
rdf:type Jucrnen—.

Kak yxe Obuto ckazano Beime, OWL m00aBisieT HOBBIE TOHATHS W
akcuoMbl. /{51 manHOM paboThl HEOOXOIUMBI CIEAYIOIINE TIOHATHS:
1 owl:Class. Aranornuno rdfs:Class;
2 owl: Thing. Knacc, sBustroruiicst mpeIkoM BceX KJIacCOB. AHAJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [Togknacc otHomenuii (rdf:Property), cBsa3bIBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmnacc otHomenui (rdf:Property), cBsizpiBaromumx pe-

cypc ¢ IRI u nmurepau;



5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu
object/data property, siBisiroIieecs: mpeakoM Bcex object/data property;
6 owl:FunctionalProperty. Knacc oTHomeHuii, npuMeHseMbIX K OJHOMY
«CYOBEKTY ™ TOJIBKO OJMH pa3. T.e. B OHTOJIOTUU HE MOXKET CYyIIeCTBOBATH JIBA TPH-
mieTa «x ¢ yl—, «x ¢ y2—, rie yl u y2 paszHele cynHocTH U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHomeHHE, NeKTapUpYIOIee, YTO IK3EMILISIP CyObeKTa-
KJ1acca He MOKET OBITh OJJHOBPEMEHHO IK3eMILIIpOM o0BbeKTa-kaacca. T.e. B
OHTOJIOTHH HE MOXKET CYIIIECTBOBATH JiBa TpuInieTa «X rdf:itype yl—, «x rdfitype
y2—, tae yl u y2 pasnsie kinaccel 1 «yl owl:disjointWith y2—.
8 CymHocTr, He0OXOAMMBIC TSl COCTABIICHUS BhIpaKeHHM. by TyT onrceBaTh
npu nossieHun (owl:members,, owl:unionOf u T1.71.)

Tenepsb, Koraa CyITHOCTH, KOTOPBIE MOTYT OBITh UCITOJIB30BaHbI, 0003HAYCHBI,
MO’KHO CIJTAHUPOBATh 00IIee onKrcanne mpeaMeTHoi obmactu. OHO pa3esieHo Ha
OIMCaHUE KJIACCOB, SK3EMIUISIPOB ¥ OTHOIICHUH MEXy HUMU (pHUC. 2) U OTICAHHE

caMuX OTHoIeHu# (puc. 3).

SM-G965FZPHSER
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Puc. 2 ®parment rpada, onmuchIBaIOIIETO KJIACChl, IK3EMILISAPHI M UX OTHOIIICHUS B

pamMKax onucaHusi cMapTPOHOB
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FOPU30HTaNb

Puc. 3 ®parment rpada, onuchIBarOIIETo CBONCTBA B paMKax OMHCAHUS

CMapTPOHOB

B pamkax npuBegeHHOro @parMeHTa KJIacCOB BBIIEJIEHBl OYEBUAHbBIC
KJIACCBhI:
«ToBapy, «Cmaptdon». Takxke BbIJIeJIEHB HEKOTOPHIE OTIECIbHBIE COCTABIISIONINE
cMapTQoHa Kak MoAkiIaccel kimacca «Yactb ToBapay: «/lucmiei», «Kamepay,
«IIpoueccopy», «AkkymynsTop». Cro/la BbIACIECHBI TOJbKO CaMbI€ Ba)KHbIE YacTH,
KOTOpblEe OOJIbllle BCEro HMHTEPECYIOT NOKymareled M Haubolsiee II€HHBI pH
o0paboTke nHpopManmu o ToBape. OcTaabHbIE XapaKTEPUCTUKU OyIyT 3a71aBaThCS
OTHOUICHUSIMU MEXIYy KOHKPETHBIM CMapT(HOHOM U KOHKPETHBIMU 3HAYEHUSIMHU
(Ha M300pakeHHHM B KAueCTBE MPUMEpPA TAKMX OTHOIIEHU MOMXHO BHJIETh: «TOJ
BBIITYCKa», «KOJ mMpou3BoAuTeNs»). CTOUT OTMETUThb, YTO HEKOTOPHIE Y3IIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJIE€ U UX KOHKPETHOE 3aJIaHUE
OyZneT 3aBHCETb OT HCIOJb3yEMOr0 CHHTaKCHCa W/HWIM  BO3MOXHOCTEU
MHCTPYMEHTAIIbHOW CUCTEMBI.

B pamkax npuBeaeHHOro (pparmMeHTa CBOICTB HE CHEIAHO pa3/ieJieHUE Ha
ObjectProperty n DataProperty Bo m30exaHue M3nMHIIHEW KOHKpETH3amuw (TIpH

peanu3anu pa3fesieHue JIeJaeTcsl OuYeBHIHBIM oOpazoM). B pamkax mpsiMbIx



HACJIeTHUKOB «OoWl:Property» BbIZieIeHbI TUIIBI BO3MOKHBIX OTHOIICHHM: «4aCTh)
(171 CBSI3U TOBapa € €ro YacThi0), IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEIICHUEY
(IaHHBIE CBOWCTBa ONPENENSAIOT TPYINIy CBOWCTB, OOBEAMHEHHBIX OOIIEH
obnacteio omnpezeneHusi. Pa3neneHue Ha TEKCTOBOE M CBOOOJIHOE CHAENAHO IJis
yOopouieHust JanbHeime oOpabotku. Ilox TEKCTOBBIMH MMOApPa3yMEBArOTCS
KOHKPETHbIE 3HAUEHHUs, KOTOphIE IOTOM MOTYT OBITh MNpeoOpa3oBaHbl B
nepeuncisieMbli Tun. B pamkax cBOOOAHBIX >K€ ONHMCAHHS MOTYT COJIEpIKaThb
HECKOJIbKO XapaKTEPUCTHUK, OJJHY XapaKTEPUCTHUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
u T.1.), «unknowny» (TpyImma XapakTepUCTHK, J00aBISEMbIX aBTOMATHYECKU B
npouecce cObopa wuHPOpMALMU, JUISI KOTOPBIX HEBO3MOXKHO  OIPEIECIHTD
MPUHAJIEKHOCTh K pAHEE OMMCAHHBIM TpYyIIam).

Heobxoaumo moHMMaTh, 4TO B paMKax puC. 2, pucC. 3 MPUBEACHBI TOJIbKO
dbparmentsl rpada mna ynporeHus. OcrtaBmmecss (parMeHThl OMUCHIBAIOTCS
AHAJIOTMYHO U HE 001a/1at0T TONOJIHUTEIbHBIMU OCOOECHHOCTSMM.

T.k. onKcanue TOJKHO MOIpa3yMeBaTh BO3MOXKHOCTh cOopa nHpopmaiuu
C HCIOJb30BAHUEM MPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
3TOM OYJET MPOUCXOUTH 100ABIEHNE HOBBIX CYIIIHOCTEMH:

1. Iloayunth € AETanbHOM CTPAHUIBI TOBAPA CIHCOK XapaKTEPUCTUK B BHUJE
«Ha3BaHUE
— TEKCT» M JIPYruX HEOoOXOJUMBIX OTAENbHBIX TOJIeH (CChUIKA, KOJI TOBAapa,
KaTeropus 4 T.1.);
2 [IpousBectn momck mnoakiacca kinacca «ToBap», COOTBETCTBYIOLIETO
KaTeropuu paccMaTpuBaeMoro ToBapa. Eciau He HaliieH, TO CO31aTh;
3 CozaaTth 3K3eMIUIAp MOJYYEeHHOro B 1.2 kiacca (JokanbHas yacth [RI
dbopmupyetcsi kak «Kom mpomsBoamrtens» win kKak «Kom ToBapa» mpu ero
OTCYTCTBHH)
4 JIns KayKT0oM XapaKTEpUCTUKHU
4.1. IIpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHUCAHUA KaKOro-TO W3
noakiiaccoB kinacca «Hacts ToBapa». [lonkmnaccesl knacca «Hacts ToBapay, a

TAKKC OTHOIICHMA, CBA3AaHHBIC C HUMH 3aJlaHbI 3apaHCC U HC U3MCHAIOTCSA B



nporecce coopa uHGopmauu. s Kaxa0ro U3 TaKUX KJIacCOB 3aJ1al0TCS

CIIMCKU TOJIEH U TpaBuia ux npeoOpa3zoBaHusa. KoHKpeTHbIE peanuzanuu

ATOM YacTu He OyAyT paccCMaTPUBATHCA.

4.2. Ecnum oTHOCUTCS, TO TOJYYHUTHh IK3EMIUISIp (a2 MPU OTCYTCTBHH CO3/ATh)
COOTBETCTBYIOIEH YyacTu ((popmupoBanus gokanbHou yactu IR gy Takux
yacTed TakKe mpomnucaHo B mpaBwiax u3 m. 4.1.). Jlns moiyyeHHOro
AK3EMIUIAPA 3aJaTh OTHOUIEHHWE, CBS3BIBAIOIIETO €r0 C paccMaTpUBAEMOM
XapaKTEPUCTUKOMU.

4.3.Ecnu HE OTHOCUTCS, TO HAWTU OTHOILLIEHHE 10 UMEHH XapaKTEPUCTUKH (TIpU
OTCYTCTBUM CO3[1aTh OTHOLIEHUE C TAKMM UMEHEM KaK JI0YEPHEE CBOMCTBO
JUIsL CBOMCTBA «unknown» WM THUIHM3UPOBAHHOIO CBOMCTBa). CBs3aTh
DK3EMIULIp TOBAapa C pPacCMATPUBAEMBIM 3HAYEHUEM XapaKTEPUCTHKHU
MOJIYYEeHHBIM OTHOILLIEHUEM.
3nech MpoSIBISAETCA TMOKOCTh OHTOJIOTMUYECKOTO Mmojaxona. B ornuumm ot

PEJSIIIMOHHON MOJIeNIH, B JIIO0OM MOMEHT JIErKO MOTYT OBbITh J00aBIEHBI HOBBIE
OTHOUIEHUS], IPOU3BEAECH MEPEHOC UX B APYTYIO TPYNIY, IPOU3BEICHO 3aJaHUE UM
HOBBIX OorpaHu4eHuil. Takke paboTa ¢ omucaHueM MPEIMETHON 00JacTH B IIEJIOM
BEJIETCS B TepMUHAX OOBEKTHOW WM JII00OW MHTepecyrouieil Hac moxenu. [lpu
TOM HM3MEHEHUs, KaK MPaBUJIO, HE BEAYT K JOJTOMY OXKHMJaHUS (T.K. Yallle BCETo
JIOCTATOYHO U3MEHEHUS HECKOJIBKUX TPOEK).

[TonyuuB obmiee HedopMaIbHOE ONMHMCAHUE MOJENIU, MOKHO MPHUCTYIATh K
ee opManmu3auu U peanuzanuu b3 ¢ ucnoap30BaHNEM KOHKPETHOTO CHHTAKCHCA
W/WIM  MHCTPYMEHTapusi. OTH TMpolecchl OyayT JAenaTbCi MapaiebHO C
WCIIOJIb30BAHUEM CUCTEMBI Protégé.

[lepBoHayasibHO  TOC/E  3amMycka CHUCTEMBl  HEOOXOAMMO  3aaTh
UAeHTU(UKATOP OHTOJOTMU Ha BKIaJke «Active ontology» B mone «Ontology
IRI» (puc. 30). [daHHbIi uAEHTU(UKATOP TaKXKe OmNpeneiaseT U 0a30BBIH
npedukc. s U300paKeHHOMN OHTOJIOTHHU IRI Oynet
«http://myontologies.com/goods», a 6a30BbIi npeduKc A BCEX CO3/1aBaeMbIX

cymHocTel «http://myontologies.com/goods#»
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Puc. 5 Bknagka «Entities» B cucreme Protégé (a — maHens B BKJIQJOK ¢ aKTUBHOU
BKJIaJKOM «Enitites»; 6 — maHelIb BJI0KECHHBIX BKJIAJ0K BKIIaAKH «Entities» ¢
akTuBHOMU BKiankoi «Classesy; B — cynepkiacc owl: Thing; r, 1 — kHOTIKH

n00aBIeHUS UepapXUU MOAKIACCOB/TOJIKIIacca JJIs BBIICICHHOTO KJlacca)

I[aﬂee HCO6XOI[I/IMO Co3aaTb HCPAPXUIO KJIIACCOB. I[J'ISI 9TOTI0 HGO6XOI[I/IMO

BBIJICJIUTh KJIAcC, TMOJAKJIACCaMH KOTOpPOTO OyIyT BEpXHHUE KJIAcChl Hallei



nepapxun (B Hamem cirydae owl:Thing, pumc. 5B). Ilocie 3Toro BBI3BIBATH
KOHTEKCTHOE MEHIO (mpaBoi KHOMKOM Mmbimu — [IKM) u BeiOpath myHKT «Add
subclasses» (puc. 5r). Kinaccel Takske MOTYT 100aBIATHCS 1O OJTHOMY (pHC. 51).
[Ipnu wnHaxaruum ©Ha KHOMKY «Add subclasses...» TOSBISETCS OKHO
no00aBIeHUs uepapxuu nojakiaccoB (puc. 6). Kaxmas BBejieHHas CTpoKa B JaHHOM
OKHE CO3/1a€T OTAENbHBIA Kiacc (MyTeM A00aBIEHUS B OHTOJOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'me x — IRI co3maBaemoro kiacca,
3amaBaeMbiii kKak «{IRI onTONMOTrMU}#{00paboTaHHOE MMs Kiacca}» (B pamkax
00paboTKM MMEHU KJlacca, MPOUCXOAUT, HAPUMEpP, 3aMEHA MPoOesia Ha « »);y —
IRl pomutensckoro kiacca, KOTOpbId 3amaercss kak owl:Thing nms xmaccos,
3alaHHbIX 0e3 orcTyna M kak IRI Omuokaiilero BepXHEro Kjacca ¢ MEHbBIIUM
OTCTYIIOM JIJIsl OCTAJIbHBIX (OTCTYTIBI 3a71aeTCsl Kak « Taby).
[Tocne naxarus Ha «Continue» TOSBIAETCS OKHO, IpeJIararoliee Co3aaTh s
BCEX CO3/I1aBa€MbIX KJIACCOB OJHOrO ypoBHs oTHouIeHHs «owl:disjointWithy». J{ms
ATOM 3a/1auu CoTJIalaemcsl.

Enter hierarchy

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

Tosap
CHapTdon
YacTe TOBapa
Ircnmen
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Mpoueccop
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Prefix

Suffix

Continue Cance

Puc. 6 OxHO co31aHus nepapXruu NOJKIACCOB B cucteMe Protége



IToka b3 sBnsieTcs AOCTaTOYHO MPOCTOM, PaCCMOTPHM €€ rpaduyecKoe
npeicTaBieHne W oauH W3 cuHTakcucoB OWL/RDF. [lns BbeIBOga
rpauuecKkoro npeacTaBiIeHUss HEOOXO0IUMO aKTUBUPOBATH BKIaAKy « Window
-> Tabs -> OntoGraf» u mepeiitu Ha Hee (puc. 7). 3aech OynyT BUIHBI
KJIacChl, JK3EMIUISIppl U object property. PaccmMoTpeHue TEKCTOBOIO
NpEeACTaBICHUSI MO3BOJUT HaM  YBUJETh Kakhue MMEHHO TPOUKH
WHCTPYMEHTAJIbHAs CHCTEMa CO3/1ajla Ha JaHHBIM MOMEHT M Jydllle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPHIX CIydasX MOBEICHHUE CUCTEMbI MOXKET OBITh
HAaCTPOEHO, 3/IECh paccMaTpPUBAETCS MOBEACHUE MO yMoJYaHuio). [ns 3Toro
HeoOxoauMo coxpaHuTh oHTosnoruto (File -> Save As). [Ipu coxpaHenuu Ha

JTAHHOM 3Tare Heo0xoauMo BeIOpaTh cuHTakcuc « Turtle Syntaxy.

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

Asserted - Search: contains -~

b i bl =% 44464 A6/ w8 [8& o
- @ Paspewenne
" Tosap
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Puc. 7 Bxnagka «OntoGraf» B cucreme Protégé

OTKpBIB MOMYYMBIIMIACS (haili MOXKHO YBHJZIETh NMPUBEICHHBIN anee
TEeKCT (MmpuBeneHbl (parMeHThl C KOMMEHTapHUsIMU, OOBSICHSIIOIUMU
CHUHTAKCHC U OOIIYIO0 CTPYKTYpy OHTONIOTUU. KOMMEHTapun HauyMHAIOTCS C
#).

#Onucanue HaYUMHAETCS C OOBSIBICHUS PEPUKCOB
#Onpenenenue odmero npedrKca BCEX CO3/IaBaeMBIX CYIIHOCTEH (majee

MOJKXHO BMCCTO HCT'O ITHMCATDH «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npepuxcoB owl, rdf, xml, xsd, rdfs
# «.» SBISICTCSI CAMBOJIOM Pa3JIEIUTENIEM TPOCK

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

#nanee IRI Hamieit OHTONOTUM ONpPENENAETCS KaK IK3EMILISIP OHTOJIOTUHU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee ciemyeT onmucaHue CO3JaHHBIX KJIACCOB

#«;» ABIACTCS CIEIHAIBHBIM Pa3JeUTeNIeM TPOCK U TOCIIe HErO HJIET

JIBOMKA «IIPEIUKAT — O0OBEKT», a «CyOBEKT» OepeTcs U3 MpeablayIIe TPOHKH
:Axkxkymystop rdf:itype owl:Class ;
rdfs:subClassOf :Yacts_TOBapa .

#T.e. 9TO  OSKBHUBAJEHTHO  3amucu  <«CAkkymymstop — rdfitype
owl:Class . :Akkymymsarop rdfs:subClassOf :Yacte_ToBapa»

#Jlns noaknaccoB owl:Thing otHomenne rdfs:subClassOf moxxer OBITH
OMYILIEHO NP TeHepanuu (paitna

:Paspemenue rdf:type owl:Class .

#Jlanee onuceiBaroTCA OOLIME aKCHOMBI. B Halllem citydae 3TO HECKOJIBKO
YCJIOBUHM Ha TPYNIIbI KJIACCOB OJHOIO YPOBHS, YTO HUKAKHE CYHIHOCTH HE MOTYT
OBITh PK3EMIUISIPAMHU OJJHOBPEMEHHO HECKOJIbKUX KJIACCOB U3 TPYIIIIHI

[ rdf:itype owl:AllDisjointClasses ;

owl:members ( :AxkkymymsaTop :Jucruteit :Kamepa :I1pomeccop )] .

[IpeoOpa3yem MoOcCHEqHIOW 3aluch B BUJ TPOEK Uil €€ TOHUMAaHUs,
YYUTBIBas 4TO: «[]» — MO3BOJISIET 3aJaBaTh NYyCThIE Y3Jbl; «()» — IO3BOJSET
3a/1aBaTh criucku (s 3amanus cnuckoB B RDF ecth cnenmanbhbiil kinace rdf:List
u otHomenus rdf:first, rdfirest):

_x rdfitype owl: AllDisjointClasses .

_x owl:members y.

_y rdfitype rdf:List . _y rdfifirst : Akkymynstop .y rdfirest e .



_erdfitype rdf:List . e rdf:first : [lucrneii .y rdfirest 1.

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

_k rdf:type rdf:List . _k rdf:first :ITpoueccop . _y rdfirest rdfinill .

OTO Takke MOXeT ObITh 3amMcaHo B (DYHKIIMOHAJILHO

DisjointClasses(

:Axkymynarop :Hucreit :Kamepa :Ilponeccop )

CTHIJIC:

[Tonumanue CTaHIapTOB H CHHTAKCHCA oOyeryaer IIEUIBHGI\ZJIIIIYIO pa60Ty C

OHTOJIOTHEN (B 0COOEHHOCTH pabOTy C 3ampocaMH M PEeIaKTUPOBAHUE OHTOJIOTUH

3 mporpamMmHoro kozja). Kpome toro, cucrema Protégé peanusyeT Ha ypOBHE

I/IHTep(i)CI\/'Ica HC BCC OIICpanunun (B HYaCTHOCTHU, HCT BO3MOKXHOCTHU ABHOT'O CO3JaHMA

IMyCTBIX Y3JI0B, HO IIpX 3TOM CHUCTCMaAa B COCTOSHHWH HX IIOHATH B OOJBIINHCTBE

cnyqaeB). Taxxe crout OTMCTHUTD, YTO MHOT'HMC OIIMCAHUA TaK WUJIN MHAYC ITPUICTCA

MMCaTh CAMOCTOSTEILHO B COOTBETCTBUU C OIpe/eleHHbIM cuHTakcucoM (defined

Cl&SS@S, CJIOKHBIC OI'pPaHUYCHHUA Ha HOJA W T.J. PCAIUIYHOTCA B CHCTECMC C

ucnosib3oBanueM Manchester Syntax [7]).

Hanee neodbxomumo 3anath Object Properties. OHu 3a7al0TCsl aHAJTOTUYHO

uepapxmu KiaaccoB Ha BKiIagke «Object Propertiesy. (puc. 8)
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Puc. 8 Jlo6aBnenne Object Properties (a — aktuBHas Bkiagaka Object Properties, 6—

KHOIIKA JT0OABJICHUS HepAPXUH OTHOIIICHUA)

Ha manHom sTane HeoOXoauMo 3a7aTh CBOMCTBA «4aCThy M «pa3perieHuey. [lanee

OIMILIEM ATH CBOICTBa noz[p06Hee, a MMCHHO 3aJaJiuM 0011aCTh OIpCACICHUA U

00J1aCTh 3HAUCHMUS.

Jliis CBOMCTBA «4acThy 00nacTh onpeaeneHus « ToBapy», o01acTh 3HaUCHUS
«Yactp_ToBapay. [lns Toro, 4toOBl 3adaTh 3Ty HH(OpMAIUIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), HaWtu paznen «Domains» B MOSBHUBIIEMCS

ONMHMCAHUK M J00aBUTh HOBYIO 3amuch (puc. 90), BHIOpAB COOTBETCTBYIOIIMIA

KJIacc cymHocTel (puc. 9r).

4actb
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Puc. 9 3amamme wundopmamum o Object Property B cumcreme Protégé (a —

BBIEJIEHHOE CBOMCTBO «4YacThb», O — KHOIKAa O00OaBIE€HUS HOBOHM 00JIacTH

OMpeJeNieHsl, B — KHONKAa pEeJaKTUPOBAaHUA CYIIECTBYIOLIEH oO0nacTu

OIpCACIACHUA, I' — AaKTHBHAA BKJIAJKa HCPAPXHUHU KJIACCOB IIPH 3aJaHHUHU o0OnacTn

OTIpEJICIICHHS CBOMCTBA)



[Ipu 5TOM BO3MOXEH HE TOJBKO BHIOOP M3 CYHIECTBYIOUIMX KJIACCOB, HO U
3ajaHue 4epe3 BhIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHU SBISIOTCS OJHUM €3 IPUMEPOB, TAC NPHUACTCS
ucrnoiab3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To amanmormu cosmarorcs Data Properties. IlomHbIil crmucok CBOICTB,
co3fgaBaeMbiX B JaHHOM b3, mnpuBeneH Hmwke (IpU CO3AaHUM HEOOXOAUMO
3aMEHUTH «;» HA MIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJl TIPOM3BOJUTENS; LIBET 3asBJIECHHBIN MPOU3BOAUTEIEM; CETh 2g;
cetb 3g; yactora lte; ¢opmar sim KapThl; TEXHOJOIMS H3TOTOBIICHHS 3KpaHa;
Marepuall KOpIlyca; 3alluTa KOpIlyca; 3alluTa »HKpaHa; CTENEHb 3allUThl;
olepalMoOHHAas CHCTEMa; MPOM3BOJUTENb IMpolleccopa; MOENb IPOLEccopa;
KoH(pUTypanus mporeccopa; rpadhudecKuii YCKOPUTENh; THUI BCIIBIIIIKA OCHOBHOM
Kamepbl

YHICIIOBOE

roJi BBITYCKA; YHUCIO SiM KapT, JAWArOHaIb JKpaHa; pa3pericHue
TOPU30HTANb; pa3pelIeHUue BEPTHUKAIb; pa3pelieHue KaJp/CeK; IUIOTHOCTb
MUKCeNeH; KOJIMYECTBO I[BETOB DHKpaHa MIJIH; KOJMYECTBO SIIEp; 4YacToTa
mpolieccopa ITi; 00beM ONEPATUBHOMN MaMsITH r'0; 00bEM BCTPOSHHOM MaMsTH 10;
MaKCUMAaJIbHbIH 00BbEM KapThl MaMsATH TI0; KOJIUYECTBO OCHOBHBIX Kamep;
KOJINYECTBO METANMKCENEH OCHOBHOM KaMmephbl, amepTrypa OCHOBHOW KaMeEpBI;
KOJIMYECTBO MeETaIUKCeNe (PPOHTAIBLHOM KaMephl, KOJIMYECTBO (PPOHTAIBHBIX
KaMmep; eMKOCTh aKKyMyJsiTopa MA*4; Bpemsi pabOThI B peKUME pa3roBopa; Bpemsi
paboThI B peKUME 0>KHIaHUS; IIUPUHA; BHICOTA; TOJIIUHA; BEC

JIOTUYECKOE

aBTO()OKYCUPOBKAa OCHOBHOM KaMmepbl; ONTHUYECKas CTaOMIM3alMs
OCHOBHOM KaMephl, HalW4he BCHBIIIKK (POHTAILHON KaMephl, HaJU4He
OeCIIpOBOIHOM 3aps KU

CBOOOIHOE



KOH(UTypanusi Tporeccopa; MaTYUKh,; OCOOEHHOCTH OCHOBHOM
KaMephbl; KOMIUICKTAIHsI; OnOMEeTpUIecKas 3alIuTa; 0COOCHHOCTH
JIiist HEX Takke He0OXOAMMO 3a/1aTh 00JIaCTh ONpeIeNieHus U 00JacTh 3HAUCHUS.
CTOUT OTMETHTD, UTO JJII BEPXHUX CBOMCTB B MEPAPXHUH OYJET 33/1aBaThCs TOIBKO
00JaCTh 3HAYCHHMS, T.K. TAaKHE€ OTHOIICHUS KaK «YHUCIOBOE» MOTYT CBS3BIBATH
0001 «CyOBEKT», HO TOJMBKO ¢ unciaoM. OKHO 3amaHue O0JacTH 3HAYCHHS IS
data properties oTiIM4YaeTCs OT aHAJOTMYHOrO JJis object property (puc.10). Jlns
CBOMCTB «YHCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOE» O00IacTh
3HAYCHMS 33J1aeTCs ¢ MCIOJb30BaHMeM BKiIaku «Built in datatypes», Ha koTOpoit

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

YMCNoBoE >

;ﬁéta range expression
| Built in datatypes

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf: XML Literal

@ rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 OxnHo 3amanus o6nactu 3Ha4eHUs s data property B cucteme Protégé

JInst  HEKOTOpBIX  CBOMCTB  HEOOXOAMMO  3aJaTh  JIOMOJHHUTEIbHBIC

orpanudenus. [[ns 3Toro wmcmonwb3zyercs Bkimanka «Data range expression» u



Manchester Syntax. Pa3bepem HekoTopblie u3 cBoiicTB. PopMarbl CUM KapT
crangaptuzupoBanbl: [lomnopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). Ilotomy MoOXHO 3a1ath

JIOTIOJTHUTEIIPHOE OrpaHuYEHHE Ha CBOMCTBO «popmat sim KapTeh» (puc. 11).

thopraT_sim_kapTel ¢

juljafa range ex_pressi_cm
Built in datatypes

{l11 FE:II= l12FFII= IIEFFII, II4FFI1, IIE_SIMII}

OK Cancel

Puc. 11 3aganue 10N0JHUTEIBHBIX OTPAaHUYEHUI Ha CBOMCTBO «(dopmar sim
KapThI
PaccMmoTpum, 4TO mpu 3TOM co3aercs B (aiiie OHTOJIOTHUH:
:popmar_sim_xkaptsl rdfitype owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") | .

Kak BumHO, nmjs omumcaHus 00JIACTH 3HAYEHUM CO37aeTcs IyCTOH Yy3erl,
KOTOPBIM SBIISIETCSI TUNOM JaHHBIX (dk3emiuisipom rdfs:Datatype) u  ero
DK3EMIULIPBl MOTYT TIPWHWMATh 3HA4YeHUS U3 3aJaHHOTO CHOHCKa (3a CYeT
ucrnoyib3oBanusi otHomeHuss owl:oneOf). Ilpu ucnonb3oBaHUM OrpaHuyeHUN Ha
data property mycrtoit y3en rdfs:Datatype co3maeTcsi Bcerma, nalbHeEHIIMe
KOHCTPYKITUU 3aBUCAT OT BBEIEHHOTO pa3pabOTUYUKOM. PaccMOTpUM BO3MOIKHBIE
KOHCTPYKIIUU JJIs1 3TOTO MOJIsl oApoOHee:

1 {} — 3amaeT cMCOK 3HAYCHH, B PaMKaxX KOTOPBIX MOTYT OBITh TOJHKO CKa-
JsIpHBIE 3HaYeHUs (BO3MOXHO HCIIONB30BATh 33JlaHME TUIA JAHHBIX yepe3 «'» U
TETH SI3BIKOB Yepe3 «(@»)

2 JIro6oit Tun manHbIX (xsd:integer, xsd:string u T.1.)



3 JIro6oe ckansipHOe 3HaYEHUE

4 [] — orpaHuueHue Ha 3HAYEHHUE, KOTOPbIEe WAYT IMOCIE THUMA 3HAYCHHS.
Hanpumep, xsd:interger[> 0] COOTBETCTBYET IEIBIM CTPOTO MOJOKHUTEIHHBIM YUC-
nam. OrpaHu4eHHUs MPONMUCHIBAIOTCS B HEOTPAHUYEHHOM KOJIMYECTBE depes
3ansTyto, Hanpumep: xsd:integer[> 0 , < 100]. OrpaHuyeHus, KOTOpPhIE MOTYT
MOHATO0UTHCS B paboTax: BCE 3HAKU CpaBHEHHs (>, <, >=, <=), MpOBEpKa CTPOKH
Mo peryJsipHoMy BbIpakeHuto (xsd:string[pattern “[0-9]{4}”]. Heob6xomumo
OTMETHTbh, YTO PETYJISIPHOE BBIPAKEHUE B TAaKOM BHJIC MPOBEPSIET COOTBETCTBHUE
BCEU CTPOKU, a HE WIIET MOJ0OHBIE BXOXJICHHS. T.e. aHAIOTUYHO BBIPAKEHUIO
«"[0-9]{4}$» B 0OBIYHOI CHUTYyaITUN).

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

Paccmorpum  cBOMCTBO «roa Bbimycka». OH JIOKEH OBITh  IEJBIM
YEeThIPEX3HAYHBIM YHCIIOM HE MeHbmuM 1973 wmm 1ensiM He Oosiee dYeMm
JIBYy3HAYHBIM 4YHUCJIOM (B ClydYae, €ClId YYUTHIBAEM BO3MOXKHOCTb BHECEHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM IMpeoOpa3oBaHHUE 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXXHOCTSIMH, W3MEHHM O00JIACTh 3HAYEHUW CBOMCTBA
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amamgum
CBOICTBY «roj BbIyCcKa» orpanuueHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpaxkeHue mpeodOpasyercsi B RDF
cuHTakcuc (Ha mpumepe Turtle):

:ron_BbImycka rdfitype owl:DatatypeProperty ;

rdfs:subPropertyOf :uucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:minInclusive 0 ] [ xsd:maxInclusive
91)1
[ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;

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



[IpuBeneHHOE BBIpaKEHHWE HECKOJbKO ciiokHee Manchester Syntax, HO
MO3BOJISIET MOJIYYUTh OHMMaHUE Kak paboTaroT BeipaxkeHus B TepmuHax RDF u
KaK OHU, COOTBETCTBEHHO, IOTOM 00pa0aThIBAIOTCA.

Cozpmatorcst 2 mycThix y3ma ¢ oTHomeHusiMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, koropsie oobeaunsitorcs B RDF cmnmcok (rdf:List uepes
cokpanleHHoe onucanue «()»). [amee cozmaercss HOBBIM MyCTOM y3en — THUI
JIAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KOTOpbIe COEIUHSIETCS
otHoiienneM owl:withRestrictions ¢ co3nanHbiM paHee cnuckoM. [loaHOCTBIO
AHAJIOTUYHO CO3JaeTCs €Ile OJWH THUIl JaHHBIX, OCHOBAaHHBIM Ha integer, HO C
Ipyrumu orpannyeHusiMu. [locne 3Toro cozmaercs eie OAMH HOBBIM THUI JaHHBIX,
KOTOpbIE ompefensercss kak oobenuHeHue (owl:unionOf) co3mansbix panee. U
MMEHHO OH SIBIIA€TCA OOJACThIO OIpejaesieHus Haimiero cBoictBa. [Ipu sTom 1o
dakTy, co3JaHHBIC THUITBI WHTEPECYIOT HAC TOJBKO C TOYKH 3PEHUS BO3MOKHBIX
3HAYEHUN U MOTYT PacCMaTPUBATHCS KaK MHOXKECTBA.

Ha ocranpHbie CcBOMCTBa OrpaHUYEHHUs] MOTYT OBITh  HAaJO>KEHBI
aHajornyHo. Kak MUHUMYM HEOOXOIMMO 3aMOJHUTH O0JACTH OMpEACICHUs U
3HAUEHUS JUIsl CBOWMCTB, CBS3BIBAIOIIMX YacTH TOBapa M KOHKPETHBIE
XapaKTEePUCTUKH («MaTepuas KOpIyca», «KOJIUYECTBO sAep» U T.1.). OcTambHoe
Ha JJAHHOM JTarle MOXHO OCTaBHUTh KaK €CTh M TIEPEXOANUThH K dK3eMIuisipaM. OHu
co3narotcs Ha Bkiagke «Individualsy. (puc. 12)

Ha panHOM BKIIQAKE DK3EMIUISIPHI CO3HAKOTCS IO OOHOMY. [l 3Toro
HEO0OXOMMO Ha)XaTh HA KHOMKY JMo0aBieHus (puc. 120) U BBECTH JIOKATLHOE UMS
(Ha ocHOBaHMM KOTOporo c ucrnosb3doBanue IRl oHronorum Oyner creHepupoBaH
nonHelid IRI), monneiii IRI unu uaentudukarop ¢ ucnosib30BaHHEM MPEPUKCOB.
Coznmagum SK3eMIUISIp paccMarpruBaeMoro cmaptdona ¢ uneHtuduratopom «SM-
G965FZPHSER». Ilociie TOro kak SK3eMIUIAp CO37aH, IMOSABISETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxonmMMo 3a7aTh SK3EMIUIIPOM KaKOTo Kiiacca SIBISIETCS CO3JAaHHas
CYIIHOCTh (mocTpouTh oTHomieHue rdfitype). [ns sToro HeobXoaumMo 100aBUTH

3amuch B pazgen «Types» (puc 13a), tme, ucmomp3oBaB Bkmaaky «Class



Hierarchy», BeiOpath kinacc «Cmaptdony.

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

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) v Search...
Individuals by class = DL Query % OntoGraf x
Active ontology x  Entities x

Datatypes | Individuals
Annotation properties
Data properties

Classes |Object properties

Individuals: s 0= = =]
]
3=

<

Add individual

Mo Reasoner set. Select a reasoner from the Reasorer menu  |v Show Inferences

Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaJIKa
Individuals, 0

— KHOIIKa CO3JIaHHUsI HOBOTO AK3EMILISAPA)

goods (hitp://myentalogies.com/goads) : [Z:\D\educate\nocaBna\OntologyProtegeiresources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

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

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

Datatypes |Individuals = @ SM-G965FZPHSER — http:/myontologies.com/goods#SM-GE
Data properties Annotation properties |Annotations ' Usage |

Classes | Object properties Annotations: SM-G365FZPHSER

Individuals: SM-GI965FZPFSER .

o= Annotations

# SM-G965FZPHSER-DISP Description: SM-G965FZPHSER ElM=® [ § Property asseriions: SM-G965FZPHSER [11H @]

® SM-G965FZPHSER-DISP-RAS r :
Object property assertions

“cmaprdon ™yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
™kod_npoussog

"QM_(ZQRRF7P|

No Reasoner set. Select = ressoner from ihe Ressoner menu ¥ Show Inferences )

Puc. 13 OkHo onucanus sxk3eMiuisgpa B cucteme Protégé (a — 3aganue OTHOIICHUS
rdfitype, 6 — 3a7jaHMEe OTHOIICHUH C UCTIOIb30BaHUE Object property, B — 3a/1aHue

OTHOILICHHUH C UCT0JIb30BaHKueM data property)

I[aﬂee HGO6XOI[HMO 3a/1aTb OTHOIICHUA JJIA PaCCMATPUBACMOI'O CMapT(l)OHa.
HepBBIM Co3JaarM OTHOIICHHUEC «YaCTh» C €ro JUCIIIICEM. I[JUI 9TOro 110 aHaJJOTru"

CO3/IaIMM HOBBIM JK3eMIULsp Kiacca «Jucruen». Ilocne dero s sx3eMmuisipa



cmapTdoHa 100aBMM HOBYIO 3amuch B pasnenl «Object property assertions» (puc.
136). IIpu noGaBIeHN HEOOXOAMMO BBECTH UMS OTHOIIICHUS U UMS SK3EMILIAPA, C
KOTOPBIM CTPOUTCS

oTHomeHue (puc. 14).

SM-GOGSFZPHSER

yacTb SM-G965FZPHSER-DISP

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

OK  Cancel

Puc. 14 Okno 3aganus object property s sK3eMIUIsIpa
[Tocne 3Toro 3agaanM OTHOLIEHUE B pa3zene data properties Ha MpUMepe «KOJ

npousBoauTENS» (puc. 15).

SM-GI65FZPHSER

Data Property SM-G965FZPHSER
il - Asserted ~

T PRI FI “_I\.UPI I, e
= 3al11MTa_3KpaHa

palKof_nponssoauTens

= KoHUIypaLusi_npoLecce

= MaTepuan_Kopnyca

= MoNenk Nholleccona Type @ ...~

OK Cancel

Puc. 15 Okno 3ananus data property juist 3K3eMILIsipa
J171s1 5TOTO B MOSIBUBIIIEMCSI OKHE HEOOXOIMMO BBIOpATh CaMO CBOMCTBO,
BBECTH €r0 3HAYCHHUE W BHIOpPATh THII.
JI1st oTipeieNIeHHBIX TUTIOB TAK)KE aKTUBUPYETCS TOJIE BHIOOPA S3BIKA.
[To ananoruu co3znaem sk3eMIUIsip «Pa3pernienue» u 3ajjaeM AUCILICIO pa3pelieHue.
PaccmoTpum TEKCTOBOE Mpe/CTaBIEHNE CO3/IaHHBIX CYITHOCTEH:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
:gacTh :SM-G965FZPHSER-DISP ;
:xoa_npousBoautens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : [{ucrueii ;



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

:paspemienre_BepTukaib 1920 ;

:pazpeuienre_ropuzontanb 1080 .

HoBast cuHTakcuueckass KOHCTPYKIHS «,» O3HA4aeT, YTO IOCie Hee OyaeT
3aMMCaH TOJBKO «OOBEKT» M3 TPOUKH, a «CyOBEKT — mpeauKar» OyayT B3STHI U3
npeasiaymieid. «owl:NamedIndividual» yka3piBaer, 4TO CYIIHOCTH SIBISIETCS
DK3EMIUIPOM M HE MyCThIM y3ioM. OJHaKo, Ha JaHHOM 3Tare, NPy YIAJICHHUH
ATOTO OTHOIIEHHUS, B cucteme Protégé He Oymer BumHa pasHuna. JlampHeimiee
OMHMCAHHE JOCTATOYHO OOJBIIOr0 KOJIMYECTBA AK3EMIUISIPOB UM HMX OTHOIICHHM
MpoIe CAeNaTh HAMpAMYyI B (ailie OHTOJOTHH C WCIOJIB30BAaHHEM JIFOOOTO
TEKCTOBOTO penakropa. [Ipm »ToM MOXHO OBUIO OBl 3aMEHHTH HEKOTOPHIE
AK3EMIUTIPHI Ha MTYCTHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type
owl:NamedIndividual , :/lucrueii ; :pa3penieHue
[rdf:type :Pa3pemienue ; :pa3pelieHue BepTUKAIb
1920 ; :pa3pemenue ropuszontans 1080] .

Cucrema OyAeT MOHUMATh TAKOE OMKMCAHKE, OJHAKO B UHTep(eiice He OyaeT
YKa3bIBaThCS CaM JK3eMIUAp Kiacca «Pa3pemenne» u, Kak CleCTBHE, HE OyIeT
BO3MOKHOCTH PEIAKTUPOBaHMS ero omnucaHus. [Ipm 3ToM Bce BO3MOKHOCTH
0o0paboOTKH, B TOM 4HCIE€ BBIBOJ B paMmkax cucrteMbl Protégé ocratorcs
BO3MOXHBIMH. TeM He MeHee, i OOJbIIed HATJISTHOCTH TPH OTKPBITHH
OHTOJIOTUM B CHCTeMe, Jnajee OyAeT MNPUBEIEH TEKCT OHK3EMIUIPOB U UX
OTHOIICHUH 0€3 UCTIOJIB30BAHMS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaprdon ;
-qacthb :SM-G965FZPHSER-DISP;
:qacth :Exynos 9810;
:-qyacTh :SM-G965FZPHSER-CAM-BACK;
:-yacTthb :SM-G965FZPHSER-CAM-FRONT;
:gacth :SM-G965FZPHSER-BAT;
:xon_npousBoautens "SM-G965FZPHSER";
:IIBET_3asiBJICHHBIN_MpousBoauTesieM "yinprpaduoner”;
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



:cetb_3g "WCDMA 900", "WCDMA 2100";
:qactota_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

:popmatr_sim_xaptsl "4FF";

:cTeneHb 3amuThl "[P68";

:onepannonHas _cuctema "Android 8.0 Oreo";

:roJ1_BbINTycKa 18;

4UCJI0_Sim_KapT 2;

:00beM_ONepaTUBHON MaMsITH_10 6;

:00beM_BCTPOEHHOI mamsTu_ 10 256;

:MaKCUMAaJbHBIN _00beM KapTbl mamsaTu_ro6 400;

:Marepuan_kopiyca "merami', "crexno";

:3allldTa_KOpIyca "3almTa OT MbUIM U BJIaru';

:mupuHa 73.8;

:BpIcOTA 158.1;

:ToJIIMHA 8.5;

:Bec 189;

:TaTYMKHU "TUPOCKOTI, TaTYUK XO0JJIa, aKCeIepoMeTp, 6apomMeTp, KoMIiac,
JTATYNK TPUOTMKEHUS, TaTYNK OCBEIIECHNUS, JaTYUK CEpIeIHOTO puT™Ma';

:KOMIUTIEKTAITUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT TIEPEXOTHUKOB,
JIOKyMEHTAIMs1, CETEBOM ajianrtep, CKpenka i u3BjaedeHus ciota SIM-kapTsl,
HaylIHUKH;

:OnomeTpuueckas_3amnuTa "ckaHep Juia, CKaHep paay’KHON 000JI0YKU
rJ1a3a, CKaHep OTIEYaTKOB MaJbIeB";

:ocooennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMmeparepeBoAurK, cenpumoxu, crepeoauHamuku oT AKG, HechbeMHbIN
aKKyMmyJssitop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucrueii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TE€XHOJIOTUsI M3roToBJIeHUs 3KpaHa "Super AMOLED";
:3amuTa 2Kpana "Corning Gorilla Glass";
:IMaroHajab ’KpaHa 6.2;
:IUIOTHOCTh_THUKcenen 529;
:KOJINYECTBO_IIBETOB JKpaHa MIiH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pa3peuienre BepTukaib 1920 ;
:pazpeuienre _ropuzontaib 1080 .
:Exynos 9810 rdf:type owl:NamedIndividual , :ITpormeccop ;
:IPOU3BOJIUTEND _TTpoueccopa "Samsung" ;
:Mozenb_nporeccopa "Exynos 9810" ;
:koHpuryparus_nporeccopa "4x Custom 2.9 I'T'n, 4x Cortex-AS55 1.9
I'Ta" ; :xomuuecTBO simep 8 ; :yacrora_mpoueccopa rri 2.9, 1.9 ;
:rpaduyeckuiiyckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;



:KOJTMYECTBO OCHOBHBIX _Kamep 2 ;

:KOJINYECTBO METANMUKCENIE OCHOBHOW Kamepsl 12, 12 ;

:aniepTypa_OCHOBHOW Kamepsbl 1.5, 2.4 ;

:THUII_BCIIBIIIKA OCHOBHOW KaMmephbl "cBeToauoaHas" ;

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

:aBTO()OKYCHPOBKA_OCHOBHOW _Kamepbl

1 ; :onTuyeckas_crabuin3anusi OCHOBHOM KaMmephl 1 ;

:0COOCHHOCTH OCHOBHOM KaMephl "CBEpXOBICTPHIN JATUUK H300paKEHUS,

JBOIHAs anepTypa o0beKkTHUBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pazpenieHre BepTukaib 3840 ;

:pazpelieHrue ropuzoHTtaib 2160 ;

#nonueiil IR HeoOxoaum u3-3a cnen cumBoda /"

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

:paspemienre_BepTukaib 1280 ;

:pa3pelneHne ropu3oHTanb 720 ;

#oonueni IR HeoOxoquM m3-3a crerr cumBosa /"

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

:pazpenieHre BepTtukaib 1920 ;

:pa3peuienre ropuszontaib 1080 ;

#nonubiit IRT HeoOxonum u3-3a cner cumBoa /"

<http://myontologies.com/goods#pa3pemienune kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type

owl:NamedIndividual , :Kamepa ; :konuuecTBo Meranukceneid (ppOHTAIbHO

1_KaMmepsl §; :KOJIM4ecTBO (DpOHTAIBHBIX Kamep 1 ; :pazperienue :SM-

G965FZPHSER-DISP-CAM-FRONT-

RAS-1 ; :Hanuumne Bcmbimku (ppoHTAIBHONU Kameps O .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pa3pelieHue BepTukaib 2560 ;

:pazpenieHue ropuszoHTaib 1440 ;

#nonuseiii IRI HeoOXxoauM H3-3a cnern cuMmBosa "/"

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

#oomuaeiii IRI HeoOxoaum u3-3a coerr cumsosia " *"
<http://myontologies.com/goods#eMKOCTh aKKyMmyJsiTopa MA*ua>
3500 ; :BpeMs_paboThl B_pexuUME pazroBopa 25 ;

‘Hajmu4ue OecrpoBOIHON 3apsiaku | .



TCHCpB OCHOBHBIC TAHHBIC BHCCCHBI U MOKHO ITPOBCPUTH OHTOJIOI'MIO HA HCIIPO

TUBOPEUYUBOCTD. {7151 3TOr0 HE0OX0IMMO BHIOpaTh Mexanu3M BbiBoj1a HermiT

Reasoner

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

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvl.owl]
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To use the reasoner click Reasoner > Start reasorer |+ Show Inferences

Puc. 16 3anyck mexanu3ma BbIBO/Ia B cucteMme Protégé (a — myHKT MEHIO ¢
NeWCTBUSIMU BBIBOJIA, O — BEIOpaHHbI Mexanu3M HermiT, B — kHOmKa

3aIycKa BbIBOJIA).

WNHnukanuyei Toro, 4To BBIBOJ 3alyIlEH B JaHHOM cilyyae OyJneT TO, 4TO
KHOTIKa «Start reasoner» CTaHET HEAKTHMBHOM, a «Stop reasoner» HaoOOpOT
akTuBHOU. Ecnu B mpoiiecce BhIBOJa ObLIM HaMJIeHBI IPOTUBOPEUHUS, TO CUCTEMA
BBIBEJIET coOoOmmIeHns 00 ommOKax ¢ MX OOBbsCHeHHEM (puc. 17a) miam BBIBEACT
cooOmieHne 00 ommoOke 3amycka BbeBoAa (puc. 17B). Ilpu BeIMOTHEHHH BCeX

MIPUBEJICHHBIX BbIIIE JEHCTBUI U pEKOMEH 1AM OIUOOK ObITh HE JOJIKHO.
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Puc. 17 [Ipumep ommbKu pu 3amycke MeXaHU3Ma pacCcykKJaeHui (a — cooOIieHune
0
npo0eMax B OHTOJIOTHH C MPEIOKEHUEM O0BICHEHUS; O — OKHO OOBSICHCHHIT; B
— UH

JUKaTOpP OIIMOOK B JIOTaX CUCTEMBI)

Takke, ecnmu BHUMATENbHO HM3YyYUTh NPHUBEACHHBIM BbIlNIE (ParMeHT C
DK3EMIUIpAMH OHTOJIOTHH, TO MBI HAMEPEHHO HE 3aJajd THIl I TaKUX
cymHoctet kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Eciu npu 3Tom
YUTATENIb BBITIOJHSJI BCE PEKOMEHIAIIMN WM 3alOJHUI 00JacTh OMpPEACIICHUS IS
TaKUX OTHOIICHUH KaK «pa3pelieHrne TOPU30HTAIbY, TO MOKHO YBHUJIETh, UTO THII
Obl1 BbIBeleH aBTomatuuecku (puc. 18). BriBenennnie (Inferred) mnonsitus
OTMEYAIOTCs B cUCTeME Protégé kenThiM HBETOM.

Jns ynmoOcTBa JmanbHEWIIer oOpaOOTKH JOMOJHHUM OHTOJIOTHIO HOBBIM
object property: «sBJISETCS 4YacTbiO». ITO CBOMCTBO SBJSETCS OOpAaTHBIM K
«4acTb», YTO HEOOXOIUMO OTMETUTh B ero omucaHuu (puc. 19a). [IponuckiBarh

CIr0 K CO3JaHHBIM CYIIHOCTAM HCT HGO6XOI[I/IMOCTI/I, T.K. OHO 6y,Z[€T BBIBCJACHO

(puc. 196).



B mpomecce sToii pabGoThl OBLIO CO37aHa IepBas BEPCHUS OHTOJIOTHH,
JEKJIApaTHBHO OMKCHIBAIONICH MpEeIMETHYI0 o00JacTh «roBap cmapthon». B
CIIEYIOIUX paboTax B OHTOJOTHIO OyayT [00aBleHbl HOBBIE AaKCHOMBI,
BBIPQ)KEHUS U MTPaBHJIa JUIsl BEIBOJIA OTHOLICHUN U MIPOBEPKU HETIPOTUBOPEUNBOCTH

b3, a Takke HamucaHbl 3ampochl JUisi BblOOpa HMHQOpMAUMU M3 HEe 10

ONPEEIICHHBIM KPUTEPUSIM.

goods (http://myontologies.com/goods) : [Z\D\educate\nocobua\OntologyProtege\resources\goodsv1.owi]
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Puc. 18 BriBeneHHbIe 3K3eMILISIPHI Yy Kiacca «Pa3penienue» B cucreme Protégé

Object property hierarchy: anaeTca_vac1E =M

LA™ Asserted ~ Char Z1 = M § Description: ABNAETCA_4acTbio
v = owl:topObjectProperty Functior | Inverse Of

-

Ll ABINAETCA_4acT... Inverse YacTb

= pa3zpelleHune
Individuals: Exynos_9810

v = Annotations
Exynos_9810 - :
© SM-G965FZPHSER . :
# SM-G965FZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Npoueccop ™ 9BnAeTcH_YacTbio

¢ SM-G965FZPHSER-CAM-FRONT

SM-G965FZPHSER

Caman ladiridual As

Puc. 19 [lemoHcTpanius BbIBOJa B COOTBETCTBUH ¢ onucanueM inverseOf



3ananusn
| JIoTIOTHUTH cO3AaHHYI0 0a3y 3HaHUI MUHUMYM 10 3K3eMIUIsIpaMu Ipyrux
cMapTPOHOB
2 [To ananoruu, TONOMHUTE 0a3y 3HAHUMN JUISI KATETOPUN «HOYTOYK» U «XOJIO-

IWIILHUKY

Co3nanue defined classes B cucreme PROTEGE

B sToli pabote OyayT co3gaHbl Kiaccel, oTHoIIeHus «rdfitype» ¢ koTopbimMu
He OyayT yKa3bIBaThCS B SIBHOM BHJE, a OYIyT CTPOUTHCS aBTOMATHYECKH B
nporecce BbIBoja. Takue kimaccsl B cucteme Protégé naszwiBatorcs «Defined
Classes» («oObrunbie» kiacchl HazbiBatoTcs «Primitive Classesy). st mpumepa
OynyT peanu3oBaHbl cienyromue kiaccel: «Hobwiii cmaptdon», «Kamepodony,
«UrpoBoii cmapthon», «Cmaprdon mana GunbMoB», «CMapT@OH Uil TTOXOIOBY.
OTO MO3BOJUT 00pPa30BaTh B OHTOJOTHUHU TPYMIBI HK3EMIUIIPOB B COOTBETCTBHH C
3apaHee 3aJaHHBIMH KPUTEPHUSMHU, KOTOpbIE OYyJyT IOCTYMHBI JJisi JalibHEUIeH
00paboTKH.

[TepBoHauanbHO CHOPMHUPYEM KPUTEPHH, IO KOTOPHIM IK3EMIUISIPHI OyIyT
OTHOCHUTCS K 3asIBJICHHBIM KJIaccam:
1 Hogelit cmaptdon. Beinymien nocie 18 roga.
2 Kamepodon. MunumyMm 2 ocHOBHBIE Kamepbl. MuHUMYM 12 MeranuKcene.
Ectes ontuueckas crabunuzanus. Cbemka Bujgeo muHumym Ultra HD 4K
60kanp./cek.
3 Urposoit cmaprdon. [Ipomeccop Snapdragon wnu Exynos. Munumym 6
anep. Yacrtora paboTel mpoieccopa MuHumyMm 2.91T1. OObem omnepaTUBHOMU
namMatu MUHUMYM 610. I'padnuecknii yckoputenp Mali wim Adreno.
4 Cwmaptdon mnsa punsmoB. Urposoit cmapTdon. CooTHomeHue ctopoH 21:9.
Paspemenue skpana ot 4K.
5 Cmaprdon mis moxonoB. EmMkocTs akkymymsitopa oT 6000 MA*4. CteneHb

3amuThl Bbilie yem [P68. 3ammra skpana «Gorilla Glass». 3ammura kopmyca



«YKpEIUIeHHBIN Kopmyc». Marepual Kopityca BKIOYaeT METAIL.

Jlanee otnaguMm  3ampockl, B COOTBETCTBUM C KOTOPbIM  OyayT
dbopMupoBaThCi  AK3EMIUIAPbl  O003HAUEHHBIX  KJIAccoB. Takue  3aImpochl
dbopmupyeTcsi ¢ ucnoib3oBaHueM Manchester Syntax U Ha3bIBalOTCS B CHUCTEME

Protégé «DL Query». Jlns oTJIagku TaKuX 3alIpOCOB BBIJEIECHA OTAEIbHAS BKIIAKA

(puc. 20).
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Puc. 20 Bxnanka «DLQuery» B cucreme Protége (a — maHesp BKJIaI0K ¢ aKTHBHOM

Briagikon «DLQuery»; 0 — maHenb BpIOOpa TUTIA 3alPAIIMBAEMbIX CYIIHOCTEH; B —

0JIe BBOJIA 3aMpOca; T — KHONKA BBIIIOJIHEHHMSI 3aIIpOCa; [T — pe3yJIbTaThl 3alpoca; €
— KHOTIKa 100aBJIE€HUs 3a1Ipoca B OHTOJIOTHIO)

st ocBoeHust uHTepdeiica BeiOepeM Bce 3K3eMIUTApHI kKinacca «CMapThoH».

Hnst aToro HeoOxoauMMO B mojie BBoja 3ampoca (puc. 20B) BBECTH 3ampoc

«Cmaptdon», BbIOpATh OXKUIAEMBIM THI pe3ylibTaTa — 3K3eMIuiIphl (puc. 200),

3amyctuTh 3ampoc (puc. 20r). Ilocie 3TOro MOXXHO YBHAETHh Pe3yJbTaThl (PUC.

20m).



Ilepen  HamuWcaHueMm  3alpoCcOB  HEOOXOAUMO  ONPEACIUTHCA €
BO3MOXHBIMHM i1l MCIOJIb30BaHUSI KOHCTPYKIUSAMHU (OOBsICHEHUs OyIyT
MPUBOJUTCS MPUMEHUTEIBHO K TUITY BHIOMPAEMBIX CYIIHOCTEH — AK3EMILIAP):

1. JlokansHOe uMms kiacca. [To3BossieT BBIOpaTh IK3eMILISIPHI JaHHOTO Kiacca. Kak
SBHO 3a/IaHHbIE, TaK U BbIBeZeHHbIe. Harmpumep: «CmapTdon».

2. <yoKanbHOE HMMs_CBOMCTBa> some <BbIpaxeHue>. [lo3BomsieT BhIOpaTh BCe
DK3EMILUAPHI, JJISI KOTOPBIX 3aJaHO KaK MHUHHMYM OJHO OTHOUIEHUE <JIOKalb-
HO€ MMS_ CBOWMCTBAa> C CYIIHOCTBIO, MOAXOJAIIECH Mo <BbIpaxeHue>. B kauectse
BBIPDAKEHHUSI MOTYT BBICTYNaTh: BiIOXkeHHBIM «DL Query»; moboe BapuaHT
OTpaHUYEHMM, PACCMOTPEHHBIM paHee MpH 3aJaHuu oO0JacTu 3HadyeHus data
property. Hanmpumep: «roz_Bblltycka some xsd:integer»

3. <mokanbHOE MMSs_CBOMCTBa> only <BblpaxkeHue™>. Bce 3K3eMIUISphI, A1 KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHBIE OTHOILICHHUS WJIM OHU BCE YJIOBIETBOPSIIOT BbI-
paxenuto. Hampumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <nokanbHOE MMs_CBOMcTBa> exactly <komumdectBo>. Bce ak3emIusipbl, s
KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHomeHud. Hampumep:
«roj_BbITIycKa exactly 1»

5. <mokanbHOE MMs_CBOMcCTBa> exactly <kommuecTBo> <BhIpakeHue>. Bce sk-
3EMIUISPBL, I KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOLICHHWM,
YAOBIIETBOPSIONMIUX BhIpaKeHUIO. [Ipu 3TOM MOXKET OBITh CKOJIBKO YTOJHO TaKUX
K€ OTHOILECHMM, HE YJIOBIETBOPSAIONINX BBIpAXKEHUIO. Hampumep: «roxa_Bblllycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKJIbHO€ MMS_ CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHHE>]|. AHa-
jJornyHo exactly, HO AOKHO OBITh HE MEHee/He OoJiee, YeM YKa3aHHOE KOJIU-
YECTBO YKa3aHHBIX OTHOLIECHUM.

7. <nokanbHOE€ MMs_cBoiMcTBa> value <murepan>. Bce sK3eMIUISipbl, KOTOpBIE
CBSI3aHbI YKa3aHHBIM OTHOIIIEHUEM C YKAa3aHHBIM CKAISIPHBIM 3HAYECHHUEM.

8. <sbIpakeHuel> and/or <Beipaxkenue2>. Ilepeceuenne/00beTMHEHHE MHOXKECTB
BBIOpaHHBIX JK3EMIUIIPOB B paMKax BbIpaxkeHusl u Bbipakenus2. Hampumep:

«lucren or [Tpoueccop»



9. not <BeIpakeHue>. MOXXHO paccCMaTpuBaTh KaK OIEpalus JOMOJTHEHHUS Hal
MHOYKE€CTBOM SK3EeMIUISIPOB, BHIOpAaHHBIX B paMKax BhIpakeHus. Hampumep: «not

Cmaptdon»

OnpenenuBIICh C MHOXXECTBOM BO3MOXHBIX KOHCTPYKIIHUM, COCTaBUM
3ampoc A1 nmepBoro kinacca «HoBbeiit cMapThoH». Y 3K3eMIUIIPOB TAaKOTO Kiacca
HE JOJDKHO OBITh OTHOIIEHWH «rOJ BBIMYCKa», CBS3BIBAIONIMX HX C YHCIOM
MeHblIe 18 (a1 yrpoiieHus: B MepBOM BapUaHTE 3alpoca pacCMOTPUM TOJ Kak
nBy3HauHOE unciio). Ho, mpu 3TOM MOKHO OBITH XOTh OJTHO TaKO€ OTHOIICHUE
(ecni TakMX OTHOUIEHUH HET, TO HEJAOCTATOYHO WHGOPMAIMHU IJs TPUHATHUS
pemenusi). Taxke 3k3emMIuslp  J0bKeH  Obith  Tuma  «Cmaptdon».
CoOTBETCTBEHHO, HEOOXOJUMBIH HaM 3alpoc JODKEH OIMCHIBATHCS Kak
nepeceuenue 3 MHoxecTB: «Cmaptdon and (rom Beimycka min 1) and
(ron_seimycka only xsd:integer[>= 18])».

BeimonauB 3toT 3anmpoc Ha Bkiaake «DL Query», MOXHO yBUIETh, UYTO
pe3yJIbTaTOB HE HaiiieHO. BBIBOJ OCHOBBIBAE€TCS Ha TEOPUU JIE€CKPUIITHUBHBIX
noruk. OHAKO, JUIsl IOHUMAaHUSl BBIBOAA W JNAbHEUIINX ACHCTBUM, paCCMOTPUM
MPUYUHBI TyCTOTO PE3YJIbTaTa B YIPOIIEHHOM BapUaHTE.

B oOHTONOrMM OTHOCHUTENIBHO TOJa BBINIYCKa €CTh KaK MHUHHUMYM
yrBepxkaenus «:SM-G965FZPHSER rdf:itype Cmaprdon; :roa_Beimycka 18». [lns
TOT0, YTOOBI IK3EMIUISIP OBLIT BHIOpAH B pe3yJibTaTax 3amnpoca, He00X0IUMO, YTOObI
OH OTHOCWJCS K KaXKIOMY M3 TpeX MHOXECTB. YUHUTHIBas MPUBEICHHBIC
YTBEPXKACHHUS, MOXKHO clienaTh BbIBOJ, 4TO «:SM-G965FZPHSER» oTHOCUTCS K
kinaccy «Cmaptdon» u «roa_blllycka min 1». Ho, Henb3st caenath HUKakue
BBIBOJIBI OTHOCHUTENBHO «roji Bbimycka only xsd:integer[>= 18]». Y Hac
uHpopMarus o ToM, 4To cymiecTByeT Takoe X(«:SMGI65FZPHSER :roa_Beimycka
X»), KOTOpPO€ YIOBJIETBOPSAET OrpaHHYEHUsM (X >= 18), HO W3 3TOro HEIb3
CeNaTh BBIBOJI, YTO JJIs JIFOOOTO X ATO OrpaHWYEeHHE Bcerda BuimoiHseTcs. [Ipu
3TOM B pe3ysibTaThl 3ampoca «not (Cmaprdon and (rox Beimmycka min 1) and

(rox_seimycka only xsd:integer[>= 18]))» paccMaTpuBaeMblii SK3EMIUTAP TAKKE HE



Boraer. T.e. mus «rom Beimycka only xsd:integer[>= 18]» mpuUMeHHTENHHO K
JAHHOTO DK3EeMIUISIPY He ObUT C/eTlaH BBIBOJA HU O JIOKHOCTU, HU O UCTHHHOCTH
BBICKa3bIBaHUS. B 3TOM (TIpenmosokeHrne 00 OTKPBITOCTH MHUpPA) COCTOUT eIlle
OJlHa CYyIIIeCTBEHHAs pa3HuUIla ¢ 6a3aMu JaHHBIX.

OgHuM W3 BapUaHTOB PEMICHUS CIIOKHMBIICHCS TPOOIEMBI  SIBISCTCS
BHECCHHE B OHTOJIOTHUIO HOBBIX CBeJCHMM. Tak, eciu Obl 711 pacCMaTPUBAEMOTO
DK3EMIUISIpa BBIMIOJIHSAJIOCH OTPaHWYCHHE <«:TOJ_BhIMycka exactly 1» (ams
paccMaTpuBaEMOro JK3EMIUISIpa CYIIECTBYET POBHO OJHO OTHOIICHUE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS TMOJXOJSAIIETO TMOJ KPUTEPUU
OTHOIIICHHUSI YK€ MOXXHO OBIJIO OBl C/HeNaTh BBIBOA O TOM, YTO CYIIECTBYIOT
TOJIBKO TaKW€ OTHOIIEHHWSA. DTH CBEJACHHUS MOTYT OBITH JOOABJICHBI B pas3feie

«Types» sx3zemiuisipa ¢ ucnoiib3oBaHueM Bkianku «Class expression editor»

(puc. 21).
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Puc. 21 Ucnons3oBanue Bknanku «Class expression editor» 111 1o0aBiaeHus

uH(MOpPMAIUHU O FK3EMIUISIPE

[Tocne oTnaaku 3ampoca HEOOXOAUMO J00aBUTH KIIACC. ITO MOXHO CIIeaTh

¢ ucnoJyib3oBaHneM KHONkH «Add to ontlogy» Ha Bkmaake «DL Query» (puc. 20e)



WJIM CO3/1aB Kiacc  3amojHuB nojie «Equivalent To» B ero onucanuu (puc. 22).
PaccmoTpum, Kak JaHHBIN KJIaCC OMMCHIBAETCS B TEKCTE OHTOJIOTHH.
:Hosb1ii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_Beimycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minlInclusive 18 ]) ] ]
[ rdf:itype owl:Restriction ; owl:onProperty :ron_Bsimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger | ); rdf:type

owl:Class ]
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Puc. 22 Ipumep 3anonnenns mois «Equivalent To» B onucanuu kiacca

Kak BupmHo, wucnonb3dyercsa oTHomieHue «owl:equivalentTo», koTopoe
MO3BOJISIET CJIeJaTh BBIBOJ, YTO €CJIHM JK3EMIUISIPHl OTHOCATCA K «OOBEKTY»
ATOTO OTHOIIEHUS, TO OTHOCATCS M K «CYOBEKTy». A B KauecTBe «0OBEKTa»
BBICTYTIAET ITyCTOM y3€71, SIBJISIIONIUNACS TIePECEUCHUEM 3 IPYTHUX KIACCOB, KaK
Y TUTAHUPOBAJIOCHh U3HAYAIILHO.

JIOTIOTHMM HaMMCaHHBIA 3ampoc s pabOThI ¢ TOJOM, 3aJIaHHBIM B TIOJTHOM

dhopmare:

Cwmaptdon and (rox_Beimmycka min 1) and (rox_Beimtycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Tarxoxe cocraBum 3ampoc s kinacca «Kamepodony:
Cmaptdon
and
(gacth some ( Kamepa and (koimuecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (koJmnuyecTBO Meranukcejael OCHOBHOUM Kamepbl some xsd:integer|[ >= 12 ])
and
(pa3pemenue some (Pa3pemenne and
((pa3pemenue ropusoHTaib some xsd:integer| >=
3840 ]) or (pa3pelieHre BEepTUKAIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemienue kanap/cex some xsd:integer[ >= 60 ])

)

3aganus
1 CoctaBuTh 3ampochl Ais octaBmmxcs rpynm: «CMapToH ans GuiIbMOBY,
«HrpoBoii cmaptdon», «Cmaptdon mis noxonosy». Coszmars defined class mis
KQKJIOH.
2 CdopmupoBaTh MUHMUMYM 5 TpyIil (Ha OCHOBaHMM HMEH MOAOOPOK Ha
pecypce wuctouHuke) mna kareropuih «HoytOyku» u «XonoauiabHUKW». [ns
KaXI0M M3 rpynn chopMHUpOBaThb KPUTEPUU BBIOOpA HSK3EMIUIIPOB U CO31aTh

defined class.
Hanucanue 3anpocos Ha si3bike SPARQL
B npenpiaymeit padore ObUIO MPOU3BEACHO OTHECEHHE JK3EMILIIPOB K

rpynmnaM Mo OMpeeNeHHbIM KpuTepusM. Jns storo wucmonb3oBamuchk defined

classes u s3pik DL Query. JlaHHbIE HWHCTPYMEHTBHI CHUJIBHO PACIIUPSIOT



BO3MOXXHOCTH pacCykJeHuil B pamkax oHtojoruil. Opgnako, DL Query
MPUMEHSETCS UMEHHO B PAaMKax pPacCyXJACHUM M UMEET psijl HeIOCTaTKOB, €CIH
WCIIOJIB30BATh €r0 TOJBKO ISl TIONYYCHHS OCTYMa K SIBHO 3aJIaHHBIM WM YXKE
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTMU:  MEIJIEHHOE  BBIMOJHEHUE  (T.K.
WCITIOJIB3YETCs JIOTHYECKUI BBIBOJ); HEOOXOAUMOCTh YUUTHIBATh IMOBEACHUE IPH
BEIBOJIC (Hampumep, M00aBIIEHUS B OHTOJIOTHIO «exactly» B mporuioi paboTh);
HEBO3MOYKHOCTH OMHMCAHUS HEKOTOPBIX YCIOBUHU (HarpuMep, BEIOOP OTHOIIEHUH, a
HE PK3EMIUIAPOB; BHIOOP pslla XxapakTepucTuk cmaptdoHa). [loatomy s Takux
3a7a4 ucnosbizyercs Apyrod s3pik — SPARQL [8]. JlaHHBINH S3BIK TTO3BOJISET
BBIOMPATH U 100aBIATH CYIIIHOCTH B OHTOJIOTHIO, (hopMupoBath HOBBIN rpad RDF.
B nanHom pabote OyAyT pacCMOTPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. S3BIK
CUHTaKkcu4yecku cxok ¢ SQL (M HE TOJbKO CHUHTaKcM4eckh. B yacTHOCTH, OH
TaK)K€ OCHOBAH Ha MPE/IIOJIOKEHUH O 3aKPBITOCTH MUpa, B oTiirane oT DL Query),
MPUMEHSEMBIM JJII AaHAJIOTMYHBIX 3a/1a4 B 0a3ax maHHbiX. [losTomy (M moToMy 4TO
SQL gomxeH OBITH YK€ 3HAKOM O0Oy4aeMbIM) C HUM OyayT MpPOBOJIUTHCA
aHAJIOTHH.

st padotrer ¢ SPARQL B cucreme Protégé HEoOX0auMO aKTUBUPOBATH
BkiIaaky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxoaumo
noHumarb, 4yto SPARQL wu wmexanusm paccyxienuit B Protégé pabortaror
HE3aBUCUMO U HE BIIUAIOT HA PE3yJIbTaThl padOTHI IPYT Apyra. ITO 03HAYAET, YTO
HET BO3MOYKHOCTH BBIOpaTh 3K3eMIUIApHI Kiacca «HoBwIA cMapTdoH», KOTOpPHIE
SIBIITFOTCSL BBIBEICHHBIMHU. [IpM 3TOM 3TO BO3MOXXHO B paMKaxX, HaIpUMeEp,
oubmmorexku Apache Jena qs si3pika Java.

[TepBoHauambHO BBIOGpEM TEpBBIe 2 cMapTHOHA M XaAPAKTEPUCTUKH HX
KaMmep (KOJIMYECTBO KaMepa; METalMKCENN; arepTypa) U pacCCMOTPUM Ha MpUMEpPE

9TOT0 3aIIpO0Ca OCHOBHBIC CHHTAKCHUYCCKHC KOHCTPYKIIHNH.



goods (hittp://myontologies.com/goods) ; [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv].owl]
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Agctive ontology | Entities | Individuals by class | DL Guery | OrtoGraf  SPARGL Query-l
PREFIX rdf: <http:/fwww w3 org/1999/02/22-rdf-syntax-ns#= a

PREFIX owl: <hitp:/fwww.w3.0rg/2002/07/owl#=
PREFIX rdfs: <http:/fwww w3.0rg/2000/01/rdf-schema#=
PREFIX xsd: <http:/iwww w3 org/2001/XMLSchema#=
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate '?objecfﬂ

subject predicate object
3722809 7600 494C 8131 85BEICTBoaD6
0C0oDEHHOCTM_OCHOBHOW_Kamepkl rdfs:subPropertyOf ceobogHoe
0COBEHHOCTW_OCHOBHOW_KaMEpk! rdftype owl-DatatypeProperty
ceobogHoe rdf-type owl:DatatypeProperty

e19da698_a754_4c83_bb50_7538f8495dff hashCode

"1618122867"*<nttp://iwww.w3.0rg/2001/XML
£19da698_a754 4c83 bb50_7535f8495df  sourceOntology

37228bc9_760d_494c_8f31_8588dc08eads

Execute B

To use the reasoner click Reasones > Start reasoner | Show Inferences A

Puc. 23 Bxknaaka «SPARQL Query» B cucteme Protégé (a — mosie BBoaa

3ampoca; 0 — pe3ynbTaThl 3ampoca; B — KHOIKA BBITIOJHCHHS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(UKCOB JIJIsi TOTO, YTOOBI HE
3aIlMChIBaTh TPOMO3KHE UICHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca

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

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

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

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

#Taxke HeoOXoaUMO J00aBUTH TpedUKC ISl CO3AaHHOM OHTOJOTUM (ee
uaeHTuukarop oepercs ¢ BKiIaaku «Active Ontology»)

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

#I1locne npedpukcos unaet koucTpykius SELECT {nepemMennble}, KoTopast
OMMMCHIBAET YTO Oy/IE€T BRIOPAHO B KAUECTBE pe3yibTaTa 3ampoca

#Bce nmepeMeHHbIE HAUUHAIOTCS € «?» M MEPEUNCIIIFOTCS Yepe3 mpooden

SELECT ?cmaptdon ?kamepa_yucio ?kaMmepa MI 7KaMmepa_an



#Jlanee unet kouctpykiuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBatoTcs
aHAJIOTMYHO CUHTaKcucy Turtle, 4TO MO3BOJISET TAKXKE UCIIONB30BATH Pa3/ICIUTENN
LDy My UM

WHERE {

#BMECTO  OTHENBHBIX CYHIHOCTEM MOTYT CTaBHUTCS INEPEMEHHBIE,
HayuHatommecs ¢ «?». Ha HMX MOryT HakIaabIBaTbCAd YCJIOBHS, OHH MOTYT
BBIOMpAThCs B paMkax crucka nosiei B «SELECT».

?cMapThoH :yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX KaMmep 7KaMmepa_Yucio ;
:KOJINYECTBO METANMUKCEJIE OCHOBHOW KaMmepsl 7KaMepa_MII ;
:arepTypa_OCHOBHOM Kamephbl 7Kamepa_ar |

#Jlanee wuaer koHcTpykuua ORDER BY, mno3Bosnsmomas 3agaTh
COPTUPOBKY pE3yJIbTaTOB

ORDER BY DESC(?xamepa_am)

#lanee wuper koHcTpykuus LIMIT, OFFSET mno3Bosdromas 3agaTh
KOJIMYECTBO MPOITYCKAEMBIX 3allUCE U KOJMYECTBO BHIOMPAEMBIX

LIMIT 2 OFFSET 0

Kak BugHO, cTpykTypa 3ampoca cxoxka c s3pikoM SQL (B ToM uyucie

noctynHbel KoHCTpYKImn GROUP BY, HAVING), ognako comepkumoe OJIOKOB
pasznuuaercs. OcHoBHas yacth — WHERE, pa3bepeM nonpoOHee ee BIOXKEHHBIE
KOHCTPYKLMH, KOTOpPBIE OyayT UCIOJIB30BAThCS B PAMKax padOThI:
1. Tpoiika «cyOBeKT npeaukatr o0bekT». Ha Mecte Kaxk10ro U3 3JIeMEHTOB TPONKU
MOXET CTOATh KOHKpeTHbIM IRl wmnm nmrepan wnm nepemenHasd. Ilo3BossieT
BbIOpaTh BCE TPONKU OHTOJIOTHH, MOAXOASIIME MOJ 3alaHHYI0 (3aJaHHas TpouKa
ucrnosibdyercst kak macka). [Ipu BeiOOpe: Ha MecTe MEepeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh J00as CYIIHOCTh B BBIOMpPAeMOW TpPOWKE; JIUTEPAJIb
JIOJKHBI COBNAJATh MO 3HAYEHUIO, TUIY, A3bIKY; IRI Ha cooTBeTcTBYIOIIMX MecTax
JTOJKHBI COBITA/IAT.

2. Paznenurenu «.» MeXAy TPOUKaAMU MOXHO UHTEPIPETUPOBATH KaK JIEKaPTOBOTO



MPOU3BEJCHUE, HO C YYETOM pPABEHCTBA COOTBETCTBYIONIUX TEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_MPOU3BOAMUTENS ?KOI» TMO3BOJISIET BBHIOpATh BCE
TPOWKHU, B KOTOPBIX MPHCYTCTBYET OTHOIIEHHUE «KOJ Tpou3BoauTels». Ecou B
OHTOJIOTHUU 2 cMapTPoHA M TOJIBKO Yy OJHOTO M3 HUX €CTh OTO OTHOIIEHHUE, TO
Oynet BeiOpaHa | Tpoiika.

«?cMmapTdoH :HacTh ?9acTh» IMO3BOJSET BHIOPATh BCE TPOWKH, B KOTOPBIX TIPH-
CYTCTBYET OTHOIIEHHE «4acTh». EClii B OHTONOTUH 2 cMapT(oHa U y KakKIA0ro U3
HUX 10 5 yacTeid, To Oyet BeiOpano 10 Tpoexk.

Ecim  ympomeHHO — paccMOTpeTh  MOPSAOK — BbIOOpa B paMkax — «?
cMapTPoH :KOJ_Mpou3BoauTenst ?koj . ?cMapT@oH :¥acTh ?4acTb», TO OyjAer
cHavajia BbIOpaHa |1 3amuce mo mepBoil Tpoiike, 10 3amuceilt mo BTopou. lanee
Ooyner chopmupoBano 10 3ammceil Kak Bce BapHaHThl COBMEIIEHUN JTaHHBIX
3anucei. [locne ywero OyayT ynmajneHbl 5 3amucei, re B paMKax OJHOMMEHHBIX
MEPEMEHHBIX «CMapT(OH» HE COBMAAIOT 3HAYCHUSI.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCS IMYCThIE Y3IIbl, OMUCHIBAEMbIC
aHajoruyHo cuHTtakcucy Turtle ¢ ucnonb3zoBanuem «[|».

4. OPTIONAL { {Bnoxennas usacts where} }. [lo3BomisieT 3a1aTh BIOKEHHBIHI
3ampoc, KOTOPBIM OyJeT HCHOJb30BaH TOJBKO TMPU HAJUYUH PEe3yJbTaTOB.
Hanpumep, «?cmaptdoH :Koja_Npou3BoAUTENS 7KOJ . ?cMapTHOH :4acTh 74acThy
BbIOeper 10 3ammceit, ecniu B oHToNOTMH OyneT 2 cMapTdoHa W 5 yacted y
kaxaoro. Ho, ecnu Oyner 2 cmaprdona u 0 yacTed y KaxJaoro, TO HHKAKHX
pe3ynbpTaToB BEIOpaHo He Oynet. [Ipu 3ToM «?cMapThoH :KOA_MPOU3BOAMUTEINS ?
ko OPTIONAL { ?cmaprdon :yacth ?4acth }» BbIOepeT Takxke 10 3amuceil B
MepBOM ciydae, HO 2 3amucu BO BTOpoM (wactb B pamkax OPTIONAL
YUYUTBIBAThCS HE OyJeT).

5. FILTER({ycnoBue}). [lo3BonsieT ocTaBUTh B paMKaxX BBIOpaHHBIX 3aIlUCEH
TONBKO  T€,  KOTOpBIE  NOAXONAT  mox  yciuosue.  Hampumep, — «?
cmaptdon :rox_Bbeimycka ?rox FILTER(?rog > 18)» mo3BonsieT BBIOpaTh TOJBKO
T€ pe3yJbTaThl, IJI¢ T'OJ BBITyCKa Mo3AHee 18 (CTOMT y4YHTHIBaThH, YTO €CIH Y

cmapTdoHa 2 TaKuX OTHOILIEHHUS M Yy OJHOrO 3HaueHue Oosbine 18, a y npyroro



MEHbIIIE, TO caM cMapT(oH Bce paBHO OyneT BhIOpaH, T.K. OJJHA U3 3aMHCEH C HUM
oyner noaxonuth moja yciosusi). T.k. FILTER He siBnsiercst Tpolikoi, TO mocie
HEro HET HEOOXOJMMOCTH HCIIOJIb30BaTh pa3JeiuTeNd. TakuX KOHCTPYKIHUH B
3ampoce MOXKET OblTh MHOXecTBO. B pamkax ycmoBuit FILTER wmoryt
UCIIONb30BaThea omnepanun: &&, |, <, >, <=, >=, = |= Takke MOryT
WCIIOJIB30BAThCSl BCTPOCHHBIC (PYHKITMU, HampuMmep, regex, isLiteral (cmmcok Bcex
GbyHKUUN 31€Ch MPUBOIUTHCS HE OYJIET U MOXKET ObITh HAWJIEH B JOKYMEHTAIINH ).
6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS

{ { Bmoxxennas dyactb where} }. Cnenmanbusie Buasl FILTER, koTopsie ocTassi-

0T 3aMKCH, JIJIS1 KOTOPBIX BIIOKEHHBIN 3a1pOC BEPHYJI/HE BEPHYJI PE3YJIbTATHI.

3Hass OCHOBHBIE KOHCTPYKIMH, COCTaBUM CIIEQYIOIIUN 3ampoc: BBIOOP
uHdpopmaruu  (MAEHTUPUKATOP,  KOJ  NPOUZBOAMUTENS,  KOH(MUryparus
npoleccopa, €MKOCTh AKKyMYJISTOpPAa, KOJUYECTBO MEraluKCceIed OCHOBHOM
KaMephbl, IMaroHalib dKpaHa) o Bcex cMmapTdonax He crapee 2018 roma ¢ «Super
AMOLED» 3kpanom.

HeoOxoaumMo y4HUTHIBaTh, YTO 4acTh WH(OPMALMKU MOXET OTCYTCTBOBATh,
HO TIpU D3TOM peE3ydbTaT BCE€ pPaBHO JOHKEH ObITh MPEACTaBICH, 3HAYUT
HEOOXOJIMMO HCIOJIL30BaTh MHOXKeCTBO KOHCTpykuuid OPTIONAL. VYcnoBus Ha
rofl ¥ OJKpaH SBISIOTCS O0O0sA3aTeNbHBIMM M CYLIHOCTH, HE HUMEIOLIUe 3TOH
uH(pOpMaIK, HE JOJKHBI BHIOUPATHCS. Y CIOBUE HAa SKPaH HAKIIAJBIBAETCS yepes
MEXaHU3M TpOEK. YCIOBHE Ha TOJ JOJDKHO YYHMTBIBaTh, 4YTO MOIJIO OBITh
nepen3aHue cMapTPoHa MU HECKOJIBKO TaKUX OTHOIICHWH. 3HAYUT HEOOXOIUMO
WK padoTaTh ¢ MUHUMAJIBHBIM F'OJOM WJIM MCHOJb30BaTh KOHCTpyKIUo FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHUTrypaius ?AuaroHalib 7€MKOCTh ?MIT

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OIPEIeIIIeM YCIIOBHE, UTO BEIOMPACMBbIit

UAEHTU(PUKATOP A0KEH ObITh "CMmapT@oH" mim ero nojakiacc

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



#yCIIOBHE, UTO CBS3b ''TOJI BBIITyCKA" TOJKHA CYILIECTBOBaTh. Peain3oBaHo
BJIO’KEHHBIM YCIIOBHEM, YTOOBI B CJIy4ae HECKOJIbKUX I0JI0B HE BHIOPAJIOChH
HECKOJIBKO 3aInCcen

FILTER EXISTS {?cmaptdon :roa_Bbimycka ?rof}

#ycCIIOBHE Ha "HOBU3HY' TrOJia BBIITyCKA

FILTER NOT EXISTS {?cmaptdon :rox_Beimycka ?roa2 FILTER(?ron?2
<18 || (?ron2 > 1000 && ?ron2 <2018))}

#cuntaem, 4YTO JUCIUIe oauH. [ HeCKOIbKUX BblOEepeTcs nHpopmanus
TOJIBKO O TIOJIXOISAIINAX

?cmapTdoH yacth ?nucriuieit . ?aucruieit rdfitype :Jlucmeii .

#ycl0oBHE HA TEXHOJOTHIO U3TOTOBJICHHS dKpaHa

?MUCTIIEH :TEXHOJOTUS_M3TOTOBJICHUS dKpaHa ?
texHosorust FILTER(regex(?rexnosnorus, "super amoled",

"i"))

#nonoyHUTENbHAS BbIOUpaemMas nHGopMalus (Mpy HATHYUN )

OPTIONAL {?cmapTdoH :KOJI_MPOU3BOIUTEINS 7KOM }

OPTIONAL {?cmaptdon :gacte ?mporr . ?mpor rdf:type :Ilpomeccop . ?
npoil :KoHpurypamus_mnpoieccopa ?koHdpuryparms}

OPTIONAL {?nucnneit :auaroHanb 3KpaHa ?uaroHab |

OPTIONAL {?cmaptdon :gacth ?akkym . 7akkym rdf:type : AKKyMyJIsSTOop .
?akkyM <http://myontologies.com/goods#eMKOCTb akKyMyisiTopa MA*u> ?
emkocth } OPTIONAL {?cmaptdon :yacTh ?Kamepa . 7kamepa

rdf:type :Kamepa . 7xamepa :KOIMUECTBO MeEramnukKceIeii OCHOBHOM Kamephl ?

it } )

3ananus
CdopmupoBath 3anpocsI:
| BEIOOp Bcex cMapToHOB © HHPOpMANMH O HUX (AHAJTOTHYHOU
OMHUCHIBAEMOM B paboTe) C aKkKymyJIaTopoM He MeHee 500 MA*y

2 BBEIOOp BCEX BapHaHTOB OJIOKOB Kamep cMapTdOHOB ¢ HMX HHopMammeit



(amepTypa, KOJIHMYECTBO KaMep, IPOU3BOAUTENb, METANUKCEIN, pa3peIICHUe
BHUJICOCHEMKH )

3 BBIOOp BCEX BAPUAHTOB MOJYJIEH KpaHOB ¢ MX MHpOpMaIuen (IuaroHanib,
paspelieHue, IIOTHOCTh MUKCENIeH, TEXHOJIOT U N3TOTOBJICHHSI SKPaHa)

4 BbIOOp nepBhIX 10 HOYTOYKOB € X XapakTEPUCTHUKAMU: KOHPUTYpaLus Mpo-
L[eCCopa, TAaKTOBas YacTOTa, JUAroHajb JKpaHa, pPa3pelIeHUE HKpaHa, pa3Mep
ONEpAaTUBHON MaMsITH, pa3Mep HOCHUTENs MHPOpMalUU, TUM HOCUTENST HUH)OP-

Manuu, CITMCOK pa3beMOB

Hanucanue npaBuJ ¢ ucnoJjib30BanueM sisbika SWRL

B pamkax nocnegHeil paGoTbl HEOOXOIMMO CHOPMHUPOBATH B OHTOJIOTUU
npaBuia, KOTOpPHIE TO3BOJIAT, YUYWUTHIBAsS OCOOCHHOCTH TMPEAMETHOM 00JacTH,
(dbopMHpOBaTh BBIBEJCHHBIC OTHOIICHMS. JIJIs MpuMepa pacCMOTPHM IPABHIIO,
KoTopoe OyaeT oTMedaTh CBEIEHUSI 00 aKKyMmyJsTope cMapToHa Kak
COMHHTEIIbHBIE, €CJIM 3asBJIIEHHOE BpeMs padOThI B pEKUME Pa3roBopa MPEBHIIIACT
«EMKOCTb akKymyJisitopa / 250».

SWRL [9, 10] nmo3BosisieT COCTaBJIATh IIpaBuiIa, SABJISIONIMECS UMILTAKAIIUCH
MEXTy MPeanochlikon u cieactBueM. [locie 3amycka MexaHu3Ma pacCysKJICHUM
OHTOJIOTHSI OyIeT W3MEHATHCS B COOTBETCTBMM C OTUMH IIpaBUJIAMHU.
[IpeamnockuikaMu U CIEACTBUSAMH SIBIISIOTCS BRIPAKEHUS HA OCHOBE MPEIUKATOB (B
TOM 4YHUCJIC CO3JaHHBIX B paMKaxX OHTOJIOTHH). PaccMoTpuM CHHTaKcuc Ha
puMepax:

1 Cmaptdon(?x). O3navaer ?x rdf:itype :Cmaptdon (?x aHamoru4yeH
nepeMeHHbIM B si3bike SPARQL)

2 4acth(?X, 7p) — 03Ha4aeT ?X :4acTh ?p. Takum 00pa3oM MOKHO 3aICaTh
IpeaUKaT Ha OCHOBaHUU JIFO0OTO co3/1aHHoro data wim object property.

3 Cmaprdon(?x) * yacts(?x, ?p). onepanus «and» 3aUCHIBACTCS KaK «"».

4 Cwmaptdon(?x) * gactb(?x, ?p) -> saBusiercs_dactbio(?p, 7X). Oneparus uMm-

TUIMKAIIUU 3aITUCBIBACTCS KaK «(->«. I[aHHOC IMPaBUJIO OMIPEACIIACT aKCUOMY O



TOM, UTO €CJIU 7X SIBJISETCS CMAapPTPOHOM U CONCPKUT YacCTh 7p, TO TAKKE
MO>KHO CKa3aTh, 4TO ?p sBisieTcs yacTbio ?X. [logo6Hoe nmpaBuiio
TEHEPUPYETCS] aBTOMATUUECKU B COOTBETCTBUU C TIosieM «inverseO,

KOTOPOE MBI YKa3bIBAIH B MPOIUILIX paboTax.

"3 BCTPOEHHBIX IIPEIUKATOB [9] OynyT HEOOXOTUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menbiuie uinu paBHo ?y); swrlb:lessThan(?x, ?y)
(?7x ctporo wmenbie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Oosblie wiu
paBHO ?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6onbiie ?y); swrlb:divide(?x, ?y, ?
z) (B 7X pe3yJbTatT onepauuu ?y/?z).

Jist OTNIamK¥M yCIIOBHBIX YacTeW MPaBUI MOMKET HCIIOJIB30BATHCS S3BIK
SQWRL [11]. B pamkax Hero OyAeT HCHOJb30BAaThCS TOJIBKO IIPEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH mno3BOJseT OTOOpPa3UTh MOJb30BATEIIO BCE
MIEPEUNCIIEHHBIE CYIITHOCTH, JUISI KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKH. Takum
00pa3oM MOKHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3aMIpOca U MPOBEPUTH, YTO OHO
MIPUMEHSETCS TSI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuio mo 3amaHHbIM B pabOTe KPUTEPHSIM:

«Axkymynstop(?a) ~  eMKOCTh akkymyistop MA 4(?a, ?v) A

Bpe-
Ms_paboThl B _pexume paszroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» Mmenno Takue 3amucu o
aKKyMyJIsTOpax OyayT OTMEUYaThCsSd COMHHTEIBHBIMUA. UYUTOOBI MPOBEPHTH
KOPPEKTHOCTh YCJOBHH JaHHOTO TMpaBWUjia CIEIAYET PACCMOTPETh IS KaKUX
aKKyMYJISITOPOB 3TO TpaBujo OyaeT cpabaTbiBaTh (BBIOpAaTh HACHTU(UKATOP
aKKyMYJISITOpA, 3asBICHHOE BpeMsl pabOThI U BBIYMCIEHHOE BpeMs padOThI).

s nocryma k SQWRL HeoO6XxoauMo akTUBHpOBaTh BKIAJIKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOX0auMO co31aTh TpaBuiio (puc. 240)
U BBeCTU ero teno (puc. 258). /lanee HEOOXOAMMO BBIACIUTH MPABUIIO U HAXKATH

KHOTIKY 3amycka (puc. 24a, puc. 24B). [locie atoro pesynbrar pabOThl MOXKHO

YBUJETh Ha BKJIAJKE, COOTBETCTBYIOIIEH UMEHH mpaBuiia (puc. 25r).



goods (http://myontelogies.com/goods) : [Z\D\educate\nocobua\OntologyProtegeiresources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

@ goods (http-//myontologies com/goods) ~|| Search._.
DL Query x| OntoGraf x| SWRLTab x|SQWRLTab  x|SPARCL Query  x
Active ontology 5 x | Entities x| |Individuals by class : =5
Name Query Comment
51 ArrymynATop(?a) * eMKOCTE  akkymynAaTop mMA d(?a. ?v) * Bpema pabotbl
s3 A 3) A eMEOCTE _AKKVMYISTOD MA 3 ¥ ——

5}
New Edit Clone Delete

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 53 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was retumed.

To use the click = Start ¥ Show

Puc. 24 Bxnaaka SQWRL B cucteme Protégé (a — circok co3/TaHHbIX TTpaBUil; 0 —
KHOIIKHM CO3/IaHMsI HOBOT'O MPaBUJjia M PeaKTUPOBAHUS BBIJICJICHHOTO; B — KHOIIKA
3amycKa BRIOpaHHOTO MPABUIIA)

YO6eauBmuCch B KOPPEKTHOCTH YCIOBHOW YaCTH MPaBUJIa, MOKHO TEPEHECTH
ero B cnucok SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenuts ero
3akmroueHre. Ha nmanHoM Bkiagke yxke otoOpaxkatorcss Bce SQWRL mpaBuina,
OJIHAKO OHHM OTMEYEHBbl KAaK HEaKTWBHBbIC. MOXXHO WM W3MEHHUTH MPaBUJIO U
OTMETHUTh €T0 aKTUBHBIM WJIM CO3JaTh HOBOE. YCJIOBHAs YacTh MPaBUJIA OCTAETCS
npexHen, a 3akiaoueHueM OyaeT sBisAThes  «CoMHuTeNnbHO(?a)»  (Takke

HEO0OXOIMMO CO3/1aTh COOTBETCTBYIOIIHUM KiIacc).



Eie Name _
|S3 - rch...
Comment
DLad| e
Active| Status x
(o]
S KKYMYMATOP(?a) " eMKOCTE_akKymMynAaTop_MA_u(?a, ?v) " BpemA_paboTel_B_pexume_pasrosopal?a, ?t) *
swrib-dmvide(?tr, v, 250) * swrib:greater | han('?t, *tr) -= sqwrl:select("?a, “tr, "?v) | mm—
B
Cancel Ok Delele
SOWRL Queries  OWL 2 RL | 53 |
a tr v
SM-G965FZPHSER-BAT 14 3500
r
A
Save as CSV. .. Rerun Close
To use the click R * Start ¥ Show Inf (O]

Puc. 25 Bkmanka SQWRL B cucteme Protégé (a — OKHO peJakTUpOBAHUS TPABUJIIA;
0 — uMs TIpaBUIIa; B — TEJIO MPABUJIA; T — PE3YyJIbTAThHI BHIMIOJHEHUS MTpaBuila; /1 —
KHOIIKA Tepe3anycKka npaBuia)

Tenepp HEOOXOAUMO 3allyCTUTh NPABWIO, MPEABAPUTEIHLHO 3arpy3uB

MIOHSATUS U3 OHTOJIOTHH (pHC. 260, puc. 26B).

a Name Rule Comment
v 51 ArkymynATop(?a) * eMKocTb akkymyvnATop MA u(?a, ?v) * BpemAa pabo..
S3 ArkymynaTop(?a) * emkocTe akkymynaTop MA u(?a, ?2v) * epema pabo...
New
a e

| Contral i_Fj_u_I__e_sI_A_g_s_@rted Axioms I 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 exported to rule engine: 57
Tatal number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecondis).

Press the 'Run Droals' button to un 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 toﬁsee the inferred axioms. . r

OWL+SWRL->Dr_.. Run Drools Drools->0WL
Puc. 26 Bxnagka SWRL B cucreme Protégé (a — akTHBHOCTB TipaBuiia; O — KHOTIKA
3arpy3Ku MOHSATUI/aKCUOM U3 OHTOJIOTHH U CIIMCKa ITPaBUJI; B — 3allyCK BBIBOJIAa Ha

OCHOBC IIpaBUJI; I' — BHCCCHHUC BBIBCICHHBIX MOHSITHUH B OHTOJIOTHIO, I — CITUCOK



BBIBE/ICHHBIX MOHITUI; € — HACTPONKH BBIBOJIA)

[Tocne 3TOro MOXXHO O3HAKOMHTHCSI C BBIBEICHHBIMH aKCHOMaMmu (pHC.
26.1). B ciywyae HacTpoek mo ymondaHuto ux oyzaet 6omibiie 100. DT1o cBsi3aHO C
T€M, YTO BBIMOJHSIETCS MHOXECTBO CTaHJIAPTHBIX TpaBuUil  (Hampumep,
(dhopMupOBaHHE HOBBIX OTHOIICHHN B COOTBETCTBHH C ommcaHueM «inverseOf»).
st Hamero npumepa 3To HeoOs3aTenbHO. [loaTromy MoxkHO Ha Briaake «OWL 2
RL -> OWL2RL Control» BBIKIIFOUUTE BCE TAOIUIIBI CTAaHAAPTHBIX MpaBui. [locne
ATOTO B BBIBEJCHHBIX AKCMOMAaX OCTAHYTCS TOJIBKO AaKCHOMBI, IOJYYEHHBIE C

HCIIOJIB30BAHHUECM CO3OAHHOTO ITpaBUJIaA.

3ananusn
1 ChopmupoBaTh MHHHUMYM 5 TIpaBWI, BBISBISIONINE COMHHTEIIBHBIE
OTMCAHMSI PA3INYHBIX XapaKTEPUCTHK.
2 CdopmupoBaTh mpaBWIIo, KOTOPOE B 3aBUCHMOCTH OT E€MKOCTH
aKKyMYyJISITOpa, TaKTOBOM YaCTOTHI TIPOIECCOpA, Pa3pelIeHUs DJKpaHa W €ro
nuaroHanu oynet GopMHUpOBATH IPUMEPHOE BpEMs aBTOHOMHOM paboThl HOYTOYKa

B peXXHMax: Urpa, pabora, OKuJaHue.

Tema: IIlpuMeHeHHe HCKYCCTBEHHOI'0 MHTE/ICKTA MPH BHEAPEHUH HU(PPOBBIX
00pa3oBaTeJIbHBIX IIAT(POPMEHHBIX pPelIeHU

IIpakTyeckue padoTsI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocshl (koMneTeHIIMH, HABBIKH) IJI1 OCBOCHUSA:
7. I3yunuTth IpUMEpbl MOCTPOCHUS IKCIIEPTHBIX CUCTEM.
8. Hayuntbcs co3aBaTh U peJakTUpoBaTh 0a3y 3HaHuil JC.

9. Hayuuthcst peann30BbIBaTh U TECTUPOBATH 0a3y 3HAHMIA.

TeopeaneCKaﬂ 4acTb



OkcnépTHas cucréMa (DC, aHTiI. expert system) — KOMIIbIOTEpHAs CUCTEMA,
CrocoOHasi YacTUYHO 3aMEHUTh  CHEIUAIMCTa-IKCIepTa B  pa3pelieHUH
npobsemHoit  curyauun. CoBpemeHHble OC  Hayanu  pa3pabaTbiBaThCs
HCCIIeIOBATENAMU HMCKYCCTBEHHOTO wuHTeliekta B 1970-x romax, a B 1980-x
NOJIYYWJIA KOMMepueckoe mnoakperuienue. [lpeamecTBeHHUKAMH 3KCIEPTHBIX
cucreM Obputn mpemiokensl B 1832 romy C. H. KopcakoBbiM, co3naBHIMM
MEXaHUYECKUE YCTPOWCTBA, TaK HA3bIBAEMbIE «HUHTEIIEKTyalbHbIE MAIIUHBIY,
MO3BOJIBIIME HAXOAUTh pEHIEHUs MO 3aJaHHBIM YCJIOBUSM, HaIlpuMep,
OTIpeNeNsITh HauboJee MOAXOMSIINE JIEKAPCTBA MO HAOIIOJAEMBIM Yy MAlMEeHTa
CUMIITOMaM 3a00JIEBaHMUS.

B wunpopmaruke sKCIEPTHBIE CHUCTEMBI PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3unanuii (b3; anrn. knowledge base) B mnbopmaruke u
UCCJIEIOBAHUSIX MCKYCCTBEHHOIO MHTEJUIEKTa — 3TO 0CO00To poja 0as3a JaHHBIX,
paspaboTaHHass IS ONEpPUPOBaHMS 3HaHUSIMU. baza 3HaHUNW COJEPKUT
CTPYKTYPUPOBaHHYIO0 MHGOPMAIIHIO, TOKPHIBAIOITYI0 HEKOTOPYIO 00JIacTh 3HAHUM,
JUISL WCIOJIb30BAaHUSA KUOEPHETUYECKUM YCTPOMCTBOM (WJIM YEJIIOBEKOM) C
KOHKpeTHOM wenbto. CoBpeMeHHble 0a3bl 3HaHUM pPAaOOTAIOT COBMECTHO C
cUCTeMaMu Toucka WHGOPMAIMK, HMEIOT KIAaCCU(PUKALMOHHYIO CTPYKTYpY
(xnaccudukanus (knaccudunmponanue) (ot nat. classis — paspsig u nar. facere
— JIeNaTh) — OCOOBIM cllydall TPUMEHEHHS JIOTHYSCKOW OIepaluy JeiICHUs
o0beMa MOHATHSI, MPEICTABIAIOMIMNI COO0M HEKOTOPYIO COBOKYIMHOCTH JEJIECHHIM
(IeneHue HEKOTOPOro Kilacca Ha BUJBI, JEJIEHHWE 3TUX BUAOB M T.1.) U (opmar
MPEACTaBIICHUs] 3HAHUKM (TIpelICTaBlIeHWe 3HAHWW — BOIPOC, BO3HUKAIOUIUN B
uH(popMaTUKE — C MOAOOPOM MPEACTABICHHUS KOHKPETHBIX M OOOOIMIEHHBIX
3HAHWM, CBEJIeHUH U (aKTOB JJI1 HAKOIUICHUS U 00paboTku uHpopmarmu B IBM.
['maBHast 3amadya B ucKyccTBeHHOM wuHTemiekte (MM) — HayuuTbes XpaHUTH
3HAHMS TAKUM 00pa30M, 4TOOBI TPOrpaMMBbl MOTJIM OCMBICIIEHHO 00pa0daThIBaTh UX
U JIOCTUTHYTh T€M IMOJ00MS YEIOBEUECKOTO0 NHTEIUICKTA).

[TonHouieHHBIE ©a3bl 3HAHUN COJAEp)KAT B cebe HE TOJBKO (haKTUYECKYIO

uHOpMAIMIO, HO W TPaBWIA BBIBOJA, JIOMYCKAIOIME aBTOMATHYECKHE



YMO3aKJIIOUeHUS O BHOBb BBOJIMMBIX (DakTax M, KaK CJIEJICTBHE, OCMBICICHHYIO
oOpaboTtky wuHpopmainuu. OO6macTh HayKk 00 MCKYCCTBEHHOM HHTEILIEKTE,
u3ydaromass 0a3pl 3HAHWM W METONBI pabOTBl CO 3HAHUSAMH, HA3BIBACTCA
WHKCHEpPHEW 3HAaHMI) KaKk MOJENIU TIOBEJCHHSI SKCIIEPTOB B OMNPENEICHHOM
00J1aCTH 3HAHWU C HUCIIOJIH30BAHUEM IPOIEAYP JIOTHUYECCKOTO BHIBOJA M IMPUHSITHS
perieHuii, a 6a3pl 3HAHUNW — KaK COBOKYMHOCTH (DaKTOB W MPABWJI JIOTHUECKOTO
BBIBOJIa B BHIOPAHHOM MPEAMETHOM 00IaCTH NEATEIbHOCTH. B HHCTpyMEHTANbHYIO
CHUCTEMY BXOJAT MOMHMO OIMCAHHOM BBIMIE AKCIIEPTHON OOOJIOYKH IpOorpamma-
penakTop 0a3 3HAHWI U MporpamMma JOTHIECKOTO BBIBOJIA.

Amanwl pazpadomku IKCHEPMHBIX CUCHEM:

1. Hoenmughuxayus.

OnpeneneHue Y4YyacTHMKOB M HX PpOJedl B Tpolecce CO3MaHusl U
AKCILTyaTalMK SKCIIEPTHON CUCTEMBI.

B mpomecce co3maHuMs OKCMEPTHOW CHCTEMBI MOTYT Y4acTBOBAaTh
CJIEIyIOUIUE CIEIHUATUCTBI: WHKEHEPHI MO 3HAHUSAM, DKCIEPTHI, MPOTPAMMHUCTHI,
PYKOBOJUTENH MPOEKTA, 3aKa34MKH (KOHEUHBIE IMOIb30BaTenu). [lpu peanmsanuun
CPaBHUTENIBHO MPOCTHIX IKCIEPTHBIX CHCTEM MPOrPAMMHUCTOB MOXXET M HE OBITh.
Ponb uwH)XeHepa IO 3HAHMUSM - BBIY)KHUBaHUE MNPOPECCUOHAIBHBIX 3HAHUU U3
DKCIIEPTOB W TMPOCKTUpPOBaHWE Oa3bl 3HAHWKA OKCIEPTHONH CHCTEMBI U €¢
apxuTekTypsl. [Iporpammuct HeoOXoauM mpu pa3padbOoTKe CHEIUATU3UPOBAHHOTO
JUISL  JTAaHHOW OKCIIEPTHOH CHCTEMBI TMPOTPAMMHOIO  OOCCICYCHHS, KOTIa
MOJXO/SINET0 CTAHAAPTHOTO (HAmpuUMep, OOOJIOYKU ISl CO3MaHHS DKCIIEPTHOU
CUCTEMBI) HE CYIIECTBYET WJIM €ro BO3MOXKHOCTEH HE JIOCTATOYHO U TPEeOyrOTCs
JOTIOJTHUTEIHHBIC MOIYJIH.

B mpomecce okcruryaraniuu MOTYT TPUHUMAaTh y4acTHE KOHEYHBIC
M0JIb30BATENH, IKCIIEPTHI, AAMUHUCTPATOP.

Ha stom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIIEAYIOIINE BOMPOCHL:

- Kakoit knmacc 3aga4 1oJpKHA peniaTh SKCIepTHas cucrema?

- Kak 3T 3amaun MOTYT OBITh OXapaKTEPU30BAHbI HIIA OTIPEICTICHBI?

- Kakue M0oxHO BBIACIIUTD HOI[SaI[a‘—II/I?



- Kakue ucxo/iHble JaHHBIE JOJIKHBI UCIIOIb30BATHCS JUIsl PEIICHUS ?

- Kakue nmoHATHs ¥ B3aUMOCBSI3U MEXKAY HUMU UCIIOIb3YIOTCS MPU PELIEHUN
3a/1a4u dKcnepramu?

- Kakoii Bug uMeer penieHue, U Kakue KOHIENIUNA UCTIOIb3YITCA B HEM?

- Kakue acrmekThl OmbITa SKCTepTa CYIEeCTBEHHBI I pelIeHUsl 3a1a4uu?

- KakoBa npupojia 1 00bemM 3HaHU, HEOOXOAUMBIX JIJIs1 pEUIECHUS 3a0a4u?

- Kakue npensiTcTBUsl BCTPEYarOTCs MPU PELIEHUU 3a1a4?

- Kak 3Tt momMexu MOTyT BIUSATH HAa pellICHUE 3a7a4?

2. Konyenmyanusayus.

Ha sTom sTamne pazpaboTyuk JOJKEH OTBETUTh HA CIEAYIOIINE BOIIPOCHI:

- Kakue Tunbl JaHHBIX HYKHO UCIOJI30BAThH?

- UTo U3 aHHBIX 33/1aHO, & YTO JIOJKHO OBITH BBHIBEJICHO?

- ImeroT 11 moj3a1auu HAaMMEHOBAHMS ?

- ImeroT i cTpaTeruu HauMeHOBaHUS ?

- HMMeroTcd M SACHBIE YACTHUYHBIE THUIOTE3bl, KOTOPBIE IIMPOKO
WCTIOJIb3YIOTCS?

3. ®opmanuzarus.

4. Peasnin3aiiysi NpOTOTUITHOM BEPCUM.

5. TectupoBanmue.

6. [lepennpoekTupoBaHuE MPOTOTUITHON BEPCHUMU.

Ha3nauenue, 603mo)dcHOCMU U HNPUHUUR padomvl  OailecoBCKoll
cmpamezuu OYEeHKU 8b160008

bailecoBckasi cTpaTerusi OLIEHKM BBIBOJOB - OJHA W3 CTpaTerui,
MPUMEHSIEMBIX JJIsI OIEHKH JOCTOBEPHOCTH BBIBOJIOB (HAmpuUMeEp, 3aKIOUCHHUIN
MPOYKIIMOHHBIX TIPABMII) B DKCIEPTHBIX cucteMax. OCHOBHas ujes 0aileCoBCKOM
CTpPaTErnM 3aKJIFOYAETCS B OLICHKE BEPOSTHOCTH HEKOTOPOTO BBIBOAA C YYETOM
(hakTOB, MOATBEPKAAOLIUX UM OMPOBEPTraOIINX STOT BBIBOJI.

BepodTtHocTh  OCylleCTBIEHHST HEKOM runore3sl H 1npu  Hanuumm
OMPENICNICHHBIX TOATBEPKAAIONMINX CBUACTENHCTB E BBIUMCIAETCS Ha OCHOBE

arpUOPHOM BEPOSTHOCTH 3TOM THUIIOTE3bI 0€3 MOATBEPKIAIOIIUX CBUICTEIHCTB U



BEPOSITHOCTEW OCYIIECTBIECHUSI CBUJICTEILCTB MPH YCIOBUSIX, YTO TUIOTE3a BEPHA
WM HEBEPHA.

3nauenuss P(E/H) u P(E/meH), mnoncraBnenHsie B TeopeMy baifeca,
MO3BOJISIOT BBIYHMCIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOMQ, T.€. BEPOATHOCTD,
CKOPPEKTHPOBAHHYIO B COOTBETCTBHHM C OTBETOM IIOJIh30BaTeIs Ha JaHHBIHA
BOIIPOC:

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

17007

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

lIpumep npumenenus batieco8ckol cmpame2uu OYeHKU 6b160008

B skcnepTHBIX cucTeMax Juisl COCTABJICHHS TPOTHO30B MTOTOIBI BEPOSITHOCTH
JOXKJsl Ha CIEAYIOUIUN JeHb OMpEAeNsieTcs C ydeToM TpexX (aKTOpOB: BETEp,
BJIQXKHOCTh, OOJIA4YHOCTh (B JeHb HaOmoaeHus). 3a 173 nmus (u3 HuUX 53

,Z[O)KI[J'II/IBBIX) HAKOILICHBI CTATUCTUYCCKHC JAaHHBIC, IIPUBCICHHLIC B Ta6JII/IHe.

Konunyectso
KonnuecTtso cnyyaes
. C/lyyaeBs norofpl
MNoroaa B AeHb L0 OMBOM
6e3 ocagkos
HabnoaeHns noroabl .
. Ha cneayroLLmic
Ha c/iedyoWmi JeHb
[eHb
Cnabwiit 19 52
Betep Y MepeHHBbII 27 44
CunpHBINI 7 24
Bricokas 35 18
Braxaocts | Cpemusis 12 42
Huskasg 6 60
ScHO 5 &3
O6naunocts | OOmauHO 8 27
[TacmyprO 40 10

[TpuBenennsie B TaldMIle JaHHBIE O3HAYAIOT, HAIPUMEp, CIEAyIOIIee: 3a
nepuoa HaOmoaenuit (173 nus) cnadwiii BeTep Habmogancs 71 nens (71=19+52).
B 19 cinyyasx Ha cineayromuii 1eHb noroja Oblia T0XKIJIMBOM, B 52 ciiyyasx - 6e3

0CaaKoOB.



B Hekoropeiii neHp HabmromaeTcs Ciemyroniasi Mmorojia: CHJIBHBIA BETED,
BBICOKAsi BJAXHOCThb, 00sayHO. TpeOyeTcs HAWTH BEPOSTHOCTb JOXKIUBOM
MOTr0/1bl HA CIEAYIOIINN IEHb.

B nanHOM ciiygae B KadyecTBE THIIOTE3 PACCMATPHUBAIOTCS COCTOSHUS
nmorojabl Ha cnenytomuid genb: H1 - goxnb, H2 - moroma 6e3 ocaakos.
CBUIETENTHLCTBOM 37IECh SIBIISIETCS COUYETaHHE TpeX (HaKTOPOB, XaPAKTEPHUIYIOITUX
MOTOAY B JIEHb HAONIOACHUS: BETEp, BIAKHOCTh M 00JIAYHOCTH (MOXKHO CKa3aTh,
YTO B JAaHHOM CJydae HCIIOJB3YIOTCS TpPH CBHJETEILCTBA); O003HAYUM OTH
dakroper kak E1,E2, E3. O6o3naunm HaOmtogaeMoe coyetaHue ¢HakTopoB
(CUIIBHBIN BeTep, BHICOKAs BIAKHOCTh, 00J1a4H0) Kak coObiTue E.

OnpenenuM BEpOATHOCTH, HEOOXOIMMBIE [JIsi pacyeToB MO (opmylie
baifeca. AnpuopHbIe BEpOSTHOCTU TUIOTE3 (TO €CTh BEPOSTHOCTH JOXKISA H
MoTo/Ibl 6€3 0CaJKOB, 0€3 yueTa HaOJIK01aeMOT0 COCTOSIHUS TTOT0JIbI ):

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

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

Habmrogaemoe CBHACTEILCTBO (COCTOSHHE IOTOALI B JICHH HAOIIOJCHMS)
MIPEICTABIAET COOON CoueTaHne TPeX COOBITHM, HAOIIOAAEMbIX BMECTE: CUIILHOTO
BETPa, BHICOKOW BIAXHOCTH U 00sayHOCTH. CunTas 3TU COOBITUSI HE3aBUCUMBIMU
(TO ecThb cuWTas, HampuUMep, YTO BJIAKHOCTh HE 3aBHUCUT OT OOJAYHOCTH, H T.1I.),
MO>XHO HaWTH YCJIOBHBIE BEPOSITHOCTH CBHJIETENHCTBA MO (HOpMyJie YMHOKECHHUS
BEPOSITHOCTEN:

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

Haiinem BenumunHbl, HEOOXOUMBIE JIJISI TPUMEHEHHS (POPMYIIbl YMHOXKEHUS
BEPOSTHOCTEH:

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

3nech, Hampumep, P(E1/HI1)- BeposiTHOCTH TOro, 4To B TEKYIIUWA JE€Hb
HAOJIIOIaeTCsl CHIIbHBIA BeTep, MPU YCIOBHM, YTO CIEAYIOIIMM JeHb Oyjaer
TOKUTUBBIM. JTa BEJIMYMHA ITOKa3bIBACT, HACKOJBKO YacTO HaOIIOJAcTCs

CUJIbHBINM BETEP B JIHU, IPEAIECTBYIOIINE JOKIIMBOM MTOTOJE.



[ToxcraBisst HaiiieHHBIE BEIMYUHBI B (HOPMYITy YMHOKEHHUSI BEPOSITHOCTEH,
MOy YUM:

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

3nech, Hanpumep, BenuuumHa P(E/H1) - BepostTHOocTh HaOmr0maemMoro
COCTOSIHUSI MOTOAbI (CHJIBHOTO BETPa, BHICOKON BIIAXKHOCTH M OOJIAYHOCTH) MPHU
YCJIOBHUH, YTO CIAEAYIOIIMMA IEHb OYIeT JOKTUBBIM.

[Ipu mocTpoeHUH SKCHEPTHBIX CHUCTEM YacTO UCMOJB3YIOT BEPOSTHOCTHBIMN
noaxona. Cocrapisisi 6a3y 3HaHUM, MPUMEHSIOT IKCIIEPTHYIO MATPHILy, UMEIOIIYIO

CJIECIYFOLIUN BU:

HabntoneHua | 3HayeHue «ga» | 3HayeHue KHeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cOOTBETCTBYIOT BOIpOCAM 3aJaHHON MPEAMETHOU
obnactu, OyKBHI @, b, ..., t B MAacCuBE O3HAYalOT BO3MOXKHbIE BApUAHTHI OTBETOB.

Martpuna 10oKHa COJIepkKaTh BCE 3HAHUS HKCIEPTA 110 JAHHOMY MTPEAMETY.

OO6unacTh 3ampocoB - Ta 00JacTh, B KOTOPOM 3KCHEPTHAsI CUCTEMa JOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHbplE  BapuaHTBl OTBETOB B  OJKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIN xapaktep. OHu 3amatorca uuciaamu ot 0 go 1. Ecnu coObitue
HaBEpPHSKA JIOHKHO MPOU30MTH, TO BEPOSTHOCTh €ro mosiBieHusi paBHa 1. Eciam
COOBITHE HE UMEET IIaHCa MPOU30NTH KOT/1a-TU00, TO BEPOATHOCTH €r0 MOSBICHUS
paBHa 0. Eciu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSITHOCTh ero nosiejieHus paBHa 0,5. Bce ocranbHble BO3MOKHBIE
CJIy4au JIeXkKaT B YKa3aHHOM JIHaNa30He.

[Ipumep:

3aBTpa OyaeT M0Kb 3aBTpa N0kl He OyaeT



Ceipo 0,6 0,4
Cyxo 0,45 0,55



3anamm AJIH BBINNOJIHCHUA U METOAUYCCKHEC PCKOMCHAALINHA:

3amanue 1

Coznmate mpoctyto 0a3y 3HaHuid «Tel  rediMep?», pelaromend 3aaavy
KJaccuukanuu (C 4eTKO! JOTUKOM ).

B s10i1 b3 OyzaeT 2 paBHOBEPOATHBIX UCXO/A: «TE€HMEP» U «HE redMepy.

ArnpuopHbie BeposATHOCTH 00oux ncxoaoB paBHel 0.5 (P(H) = 0.5), T.e. runoressl,
YTO Hayraj BbIOpaHHBIA 4YENOBEK SBISICTCS WM HE SIBISIETCA TeHMEpoM,
PaBHOBEPOSATHHI (IIPU 3TOM CyMMa anpUOPHBIX BEPOSATHOCTEH paBHa 1, T.e. B 6aze
3HAHUH MTPUBECHBI BCE BOZMOKHBIE UCXOIBI).

Kaxnoe yTBepkKaeHUE YETKO OTHOCUT UCIIBITYEMOTO K OJHOW M3 3TUX KaTerOpui,
T.€. €CJIM JUIsl IEPBOTO BOIpoca JUIsl ucxojia «reimep» oynet 3anuch 1,1,0, To s
ucxoja «He reiimepy» 3amuch Oyaet 1,0,1.Takum oOpaszom, Py u Pn mis xaxmoro
BOompoca paBHbl au60 1, 160 0, mMpU ATOM BO BTOPOM MpaBUJIE STH 3HAUYCHHUS
WHBEPTUPYIOTCS (OTHOCHUTENIBHO MEPBOr0 MpaBuiia). ITO MPUBOJUT K TOMY, UYTO
MaKCHUMaJIbHO yBepeHHbI oTBeT («Touno ma» wim «ToyHO HET») Ha JHOOOM
BOIPOC OJHO3HAYHO KJIACCU(DHUIMPYET MOJB30BaTEIs KaK reiiMepa Wi He reiimepa
(cm. Tabnuiry 1).

(ITpumeuanue: He cieayeT ykasbiBaTh Py m Pn paBHBIMH Apyr Apyry, T.K. 3TO
O3HA4YaeT, 4YTO JAAHHOE CBUIETEIBCTBO HE BIMUSAET HAa BEPOSTHOCTH MCXOHA, T.C.
0ECCMBICIIEHHO €r0 YIIOMUHATB).

[IpencraBum npasuia, ucnonb3zyembie DC «Tol reiimep?», B BUae TaOIULBI.

Tabimuna 1
Ne Yr1Bepxaenune / Bonpoc 3akiouenue /
n/n Hcxon
remmep HE
reumep
1. ThI urpaenib B KOMIbIOTEPHBIE UTPHI TIO 6 U OoJIee 1 0
4acoB B CYTKHU
2. Tw1 Opocaens Bce Jienna paar HOBOW UTPHI 1
3. Ot 3D-action urp y T€0si Kpy>KUTCS F0JIOBA
4. ThI HM 32 YTO HE MOTAIIMIIB CBOM KOMIIBIOTEP K IpyTy | 0
JUIsl OpPTaHKU3allMU COPEBHOBAHMI 1O CETH
5. ThI B OCHOBHOM TpaTHILb JEHBI'M WA HA HOBBIX 1 0
UTPOBOM JIUCK WJIM Ha allrpeiiy KOMIbIOTEpa
6. Tr1 He osib3yemibest "Mplmbi" B 3D-action urpax 0 1




B dopmate 6a3wl 3HaHU HaHHBIE TAOJUIIBI OYIyT 3alTUCAHBI B BUIE BOIIPOCOB H
HCXOJIOB, TIPUBEICHHBIX HIIKE.

Bomnpocsr:

TwI urpaenrs B KOMIBIOTEPHBIC UTPHI IO 6 1 O0JIEe YACOB B CYTKHU?
Tw1 Opocaernib Bce Aena pajau HOBOM UTPHI?

Ot 3D-action urp y Te0st Kpy>KUTCsI T0JI0Ba?

Thl HU 32 YTO HE MOTAIIHUILb CBOM KOMITBIOTEP K APYTY ISl OpraHU3alluU
COPEBHOBAHUM MO ceTU?

Thl B OCHOBHOM TPATHIIb AEHBI'M WJIA HA HOBBIM UTPOBOM JIUCK WJIM HA alllPEn]I
KOoMIIbloTepa?

Tw1 He monb3yemnibes "Mprmbi0" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Eciun peanuzoBbiBaTh AaHHyl0 b3 B mporpamme «Manas DkcnepTHas

Cucremay, To OHa OyAET BBIMISIACTh CIAEAYIOIMIMM 00pa3oMm:

®aiin [Mpaska Cnpasxa

@ B Le i Q Q::’ 5, d} (1 erpoka, 1 crontew )
Mapone Ha peakTUPOBaHWE | Maponb Ha yTeHue |
"Tu redmep™

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaews B KOMNbWTEpPHHE WIPW MO 6 W 604€e YACOB B CYTKW?

Tw 6pocaeub BCe feAa pagn HOBOW MIpw?

0T 3D-action Mrp y Tees Kpyxumtcs roaosa?

T HM 32 YTO He NOTauwWub CBOW KOMNbLRTEP K APYry AAA OPraHW3auWM COPEBHOBAHW
Te B OCHOBHOM TpaTHllb AEHbIM MAM HA HOBWA WIPOBOW AMCK, WAW HA anrpefn Komn
Te He noAb3yewbcs ““muubi’’ B 3D-action urpax?

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

3aganue 2

Ha ocHOBaHWE pacCMOTPEHHOrO MpPUMEpPa MOMPOOYHTE COCTAaBUTh COOCTBEHHYIO
b3 wanpumep s ITUArHOCTHUKW COCTOSIHUS 3/I0pOBbS YYCHHKOB WJIM aHajIN3a
00eCTICUeHHOCTH JIUTEpaTypol yueOHOTo Ipoliecca



IIpakTueckas padora 7.

AHanmu3 CymecTBYIOMINX 00pa30BaTeIbHbBIX MIATHOPMEHHBIX PEIICHUN.

Bonpocsb! (kOMIIeTEHUMH, HABBbIKH) /1151 OCBOCHUS:

10. N3yuuth BO3MOYKHOCTH CYyLIECTBYIOIINX POCCHMCKHX
00pa30BaTeIbHBIX OHJIANH-TIIATHOPM.

1. Hayuutbcst aHanmu3upoBaTh 00Opa3oBaTENbHBIE POCCHIMCKUE U

3apyOeKHbIE OHJIAWH-TUIaT(QOPMBI.

3aIlaHI/IH AJI BBINMOJIHCHUA U METOAUYCCKHUEC PCKOMCHAAIINHA

3aganmue 1

Hcrnonb3ys MPUBEICHHBIN HIDKE CIUCOK POCCHUUCKMX 00pa30BaTeIbHBIX OHJIAWH-
mwiaThopM, a TaKKe JPYyTHe MHTCPHET-UCTOYHHKU COCTABHTE CBOJIHYIO TAOJIHITY
(Ha3zBaHme IUIATHOPMBI, 00pa3OBaTENbHBIC 3aJa4yM, IPEIoJIaracMblii BO3pacT
yJammxcsi, BO3MOXHOCTH HMCIIOJIb30BaHHUS B YU4eOHOM IIpoIiecce, MPEeHMYIIecTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apyoexcHuvix OHaaiH-naamepopm

N VHVBEPGIPYIM
&

YuuBepcapuym (http://universarium.org/) —  TPOEKT,
NO3UIMOHUpPYEeMbINt  Kak poccuiickas MOOC-miardopma. 3amyuieH  npu
NMOJJIEPKKE  ATEHTCTBa  cTparermuyeckux uHuiuatuB u  PHMA-HoocTw.
Pa3zpabaTeiBatoT COOCTBEHHBIE KypChl COBMECTHO C POCCHMCKUMHU BY3aMH H
MBITAIOTCS TIOMYYUTh MPABO BBIJAaBAaTh CEPTUPHUKATHI TOCYJAPCTBEHHOTO 00pasiia
T€M, KTO YCHEIIHO MPOXOJUT Kypchl. Ha paHHBII MOMEHT TpuU Kypca Yike
3aMyIleHbl, TOTOBITCS K 3alyCKy HOBBIE Kypchl. ECTh IUIaHbI MO MEPEBOY CBOUX
KYpCOB Ha AHTJIMMCKUN SI3bIK M BBIXOJI Ha €BPOIECUCKYIO ayauToputo. Kypcsl
MO3UIIMOHUPYIOTCSL KaK OTJ/EJIbHBIE KYPChl, KOTOPbIE MOTYT OBITh BCTPOCHBI B
O06nbIIie 00pa3oBaTeNbHBIE TporpaMMbl. Pa3pabaThiBarOTCSI COBMECTHO C
npenojaBaTeis MM, MOYTH BCE MPEIojaBaTeliu-aBTOPhl CTapPTOBBIX KYpPCOB — U3
MI'Y um. JlIomoHOCOBa.

Eduson

Eduson  (https://www.eduson.tv/) —  miarpopma IS




IIPEAOCTABICHUS 00pa3oBaTeIbHbIX KypCOB 1o Ou3HeC-TeMaTHKaM.
OpuenTtupoBanbl Ha npodeccuonanoB. [lo uroram MpoxoxaeHUsT KypCOB MOKHO
nonyuuts cepruduxar Eduson. Kypcsl mnatHele, nas Koprnopauuii €cTb BapuaHT
MOJINKCKU Ha BCe Kypchl cpazy. EcTe OecruiaTHble Kypchl, HO OHH, KaK MPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHbIMM  cwiaMH. [lnaTHele  Kypchl — co3daroTcs
MIPENOAABATENSAIMU M3 HM3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM u3 CIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. IIpOEKT HalleneH M3HAYajlbHO Ha CTPAHBI
BRIC, crapToBasl Ha aHTJIUHACKOM $SI3BIKE, PYCCKUH S3BIK OBLIT JOOABJIEH MO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — I[IpoekT MNO3UITMOHUPYETCS Kak
miaTopMa OHJIAHHOOYUEHHS JIJIsl PACIPOCTPAHEHHUs KaK OT/CJIBHBIX KYypCOB, TaK
u oOpazoBareiabHbIX IporpamMm. Kypchl pa3pabaThiBaloTCs COBMECTHO C By3aMu.
OcuoBuoit maptHep — PAHXul'C, takxe ectb kypchl ¢ ¢akynpretamu MI'Y,
MI'MIMO, PMOY. Yactb KypcoB MpeaocTaBisercs OecriiaTHo, Oobilas 4acTh —
Ha TUIaTHOW ocHOBe. [lo wuToram mNpoOXOXKJEHHS IUIATHBIX KYpPCOB BBIJAIOTCS
cepTuduKaThl OT BY30B-aBTOPOB KypcoB. [[7151 By30B co3aHue KypcoB OecIuiaTHO,

MPUMEHSIETCS MOJIENb “‘revenue sharing” (4acTh OrmiaThl 3a 00yYEHUE OCTACTCS Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MOLUIM MO MyTH mnepeBoja KypcoB Coursera Ha pyCCKHiA
s3pIk. K HEUM mo3gHee mpucoeaununack Abbyy Software (B uwactu mepeBoja).
Omun xypc 3amymieH (pycckuii mepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypchl. Takke B paMKax TMpPOEKTa 3amyIleHbl «OTKPBITHIE JabopaTopum
-IIPOXO0XKJICHUE OpUTHMHAIBHOTO Kypca Ha Coursera (Ha aHIJIUMHCKOM S3BIKE) C
MOMOIIBI0 POCCUHCKUX MEHTOPOB (TIpoeccronansl B n3ydaeMoi 00JacTh).

Univer @ .
Univer.tv — Menunareka BHUJIcO3aIicen JICKIIUM,

oOpa3oBaTeabHBIX (HIIEMOB, BBICTYIUICHHH Ha KOHpEpeHIUAX. McTouHuKH
BH/ICO3aITNCEH — CAMOCTOSATEIBLHO MPUCIAHHOE MOIb30BATEIIAMH, JIYUIIee C IPYTUX
pecypcoB mHTepHeTa. B HacTosimee BpeMs pecypc aKTMBHO HE pPa3BHBACTCS —
co3JaTeIu IMPOeKTa JaeiaroT interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSITENIPHO 3aMUCBHIBAIOT BHICOYPOKH ISl IIKOJIHHUKOB C TMPHUBICYCHUEM
KaK CBOMX, TaK U CTOpOHHMX yuutenel. [loka paGoTaioT Ha JAEHBI'M MHBECTOPA,
MyTH MOHETH3allud He O03Byd4MBaroTcs. JlocTym KO BceM ypokam OecIuIaTHBIM.
OcHoBHas 3a/1a4a Ha TEKYILEM JTare — MOBBIIIEHNE KayeCTBa YPOKOB.



GCHUHTYUT

wacmwenrsmessre [ntuit.aru (HaunonaneHbeiin oTKpeIThIM yHUBEpeuTeT MHTYUT)
— OOpazoBatenbHOE yupekJIeHHUe, NMpeaiarampllee I8¢ IporpaMMbl OakajiaBpuara
U HECKOJBKO MIPOrpaMM BTOPOTO BBICHIETO, OOJBIIOE KOJIHMYECTBO OTJEIbHBIX
KypcoB (IOBBIIIEHHE KBalH(uKauuu). Bce mnporpaMMbl OpoOXOIsAT LEIUKOM
OHJIaliH, IO UTOraM IMPOrpamMM U KypCOB BBIIAIOTCS JOKYMEHTBI YCTAHOBJIEHHOIO
obOpasna. Cnenmanusupytorcs Ha [T TemaTuke.

Mexlet

XexkcJaer (hexlet.org) — mpoekT npeaocTaBiieHUs OeCIIaTHBIX
KypcOB Ha pyccKoM si3bike. Co3/1aH U MOAJIEPKUBAETCS HAa CPEACTBA SHTY3UACTOB.
OcHoBHass Tematuka KypcoB - IT, ecTb oamH Kypc OT TmpemojaBaTens U3
PAHXulC.

Apryc-M (www.argusm-edu.ru) — NpoeKT, MpeI0CTaABIISIONTUN
JOCTYN K OOJIBIIIOMY KOJHMYECTBY TECTOB, MCHOJIB3YEMBIX JUIS TIPOBEPKH 3HAHUH.
[To3umnmoHupyeTcss B KadecTBE IOMOIIM CTYACHTaM B IOATOTOBKE K Cjade
9K3aMEHOB. JIOCTYII K YacTH TECTOB TUIATHBIM.

YHUBEPCHTET

YuauBepcurer B kapmane (http://moyuniver.ru/) -
MOOUJIbHOE TPUJIOKEHUE, cofiepakaliiee 6a3y 3HAHUN OTBETOB HA BOIPOCHI
110 00pa3oBaTeJbHBIM IIPOTpaMMaM IIKOJIbI U BY3a, TECTHI JJIsI TPOBEPKU
3HAHUU, KOHCTPYKTOP 3CCe.

Lektorium. TV . o o
Lektorium.tv — wMeamarexka BHUeO3alllicell JIEKIIUMH.

JleKiun  3amuCBhIBAIOTCA  POCCUHMCKMMH  By3aMH UM U3BECTHBIMU
JekropussMu. IIpoekT craproBaji B 2009 TOAy IIPU MOAAEPIKKE
Pocmostonéxu. 3a oCTyn K JIEKITUAM I1aTa He Oepetcs. /[y By30B ecTh
BO3MOKHOCTh IUIATHOW 3anucu Jeknuil cwiamu Lektorium.tv. Csou
JIEKITUY OIyOJTUKOBAIN 15 By30B (Oosbiias yacth u3 Caukr-Ilerepbypra) u
22 jiektopus. ITo cyTu 3T0 MMEHHO OMOJIMOTEKA — KaTaJIOTU3aTOp BHJIEO,
BBLIOKEeHHBIX Ha YouTube

| businessleaming.ru

L ‘Businesslearning.ru — T1OpOeKT MO3WLHUOHUPYETCA  Kak
“cuctemMa JUCTAaHIIMOHHOIO Ou3Hec-o0pa3oBaHus’ . I[IpoekT co3maH COBMECTHO
«AnbsHC-Menna» u «MexnyHapoaHelii MHCTUTYT MeHemkmeHnta JIMHK». B
nmpoekre nmnpencrasiieHsl 104 Moxysis Ha TeMaTHUKy NPEANPUHUMATEIBCKON
JNEATEIbHOCTH, 10 KaXJOMYy MOZIYJIO MOYHO TPOWTH JIUCTAHIIMOHHYIO
arrecTanuio. Takke eCTh BO3MOKHOCTh IPOMTH OUHYIO aTTecTanuio (B Mockse) u
HOJYYUTh CEPTU(PHUKAT TOCYJApPCTBEHHOTro oOpasma. OcylecTBisieTcs MpH



MOJJIEP)KKE MPOrpaMMbl TMOAJAEPKKU MpeanpuHuMarenscTtBa IIpaBurenbcTBa
MockBel. C Hauwana 2013 roma peructpanusi Ha OYHBIE aTTECTALMHU
IIPUOCTAHOBJICHA.

|

eclass Eclass (http://www.eclass.cc/) — katajorusaTop KypCOB
MOOC c pasubix maTdgopM. [laHHbIe IO HOBBIM KypcaM M II0 JlaTaM CTapTa
KyPCOB aBTOMATHYECKU OOHOBJIAIOTCSA, €CTh BO3MOKHOCTH J€JIaTh
TOZI00PKHU KYPCOB.

HuBepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaiH perkuMe Ha TeMmaTwky liberal arts. /[esator ymop Ha
oOydyeHHEe MeToAaM HCCaeoBaHus. IIpenogaBaTesin — MCCAENOBATEIN U3
3apy0OesKHBIX U POCCUUCKHUX YHUBepPcUTEeTOB. CeMUHAPhI U YaCTh 3aJaHUU
IIPOXOAT B OHJIAH-pekrMe. Bce Kypchl IUIaTHBIE, IO UTOTaM BBIIAETCS
cepTuduKar.

%e bt 2 Herosiorua (http://netology.ru/) — mrardopma
omtaiH-o0yyeHus ITcrenuanucroB. Camo obydueHue IiaTHoe, OeCIIaTHO
JIOCTYITHBI OTKPHIThIE 3aHATHA, IIPOXOAAIINE B BUE BEOMHAPOB.

. HOBOE
' Yuu HoBoe (http://uchinovoe.ru/) — mnarpopma s
pa3MeIleHHsT KOPOTKHX KypcoB Ha 0Oyl TemaTuky. IlpemocraBiser
BO3MOYKHOCTh aBTOpaM yCTAaHABJIMBATh IUIATHBIH JOCTYI K KypcaMm M IPOBEPSTH
3amaHus oOydaronuxcs. [IpoekT moka 4Tto HaxoauTcs OQHUIMATILHO B CTaTyce
«OeTa», 0JTHAKO yxe pasMenieHo 6osee 70 KypcOBYPOKOB.

OKNOW

Get2Know (http://getoknow.ru/) — cepBuc BeOHMHapPOB,
OHJIAaWH-KOHCYJIbTaIlUl, OHJIAUH TPaHCAALUMN JIEKIHUH. 3a JOCTYyIl K
OOJIBIIMHCTBY BeOMHAPOB OepeTcs ILIaTa, KOTOpas JIEJUTCS C aBTOPOM
BeOmHapa. KosimuecTBO JIOCTYITHBIX BEOMHAPOB ITOKA UTO HEBEJIUKO.

1 oBae
N Ziljion I - U
Zillion (http://zillion.net/) - «obpa3oBaTeIbHBIN

Meiapecypc» — OOJIbIIIOE KOJIUUEeCTBO BeOMHAPOB, 0OyJalonX cTaTel Ha
TeMAaTUKy BeJleHUs Ou3Heca, peasu3ald HAeld U JIUYHOCTHOTO PpOCTa.




JlocTyn K HEKOTOPBIM BeOMHapaM IIaTHBIH.

o

YHUBEPCUTET

CUHEPTUA MOITY «CunHeprus» (http://www.mfpa.ru/r/distance/).
OOpa3oBaTellbHOE YUPSKJICHHE, Ipeiararoiee OHJIAWH MpPOrpaMMbl BBICIIETO
obOpazoBanusa. CTyaeHTaM MPEIOCTaBIACTCS AOCTYIl K OOYyYaroIIMM MaTepuaiam
gyepe3 MmopTaj By3a, a TAakKe BO3MOXKHOCTh yY4acTHsl B CEMUHapax 4epe3 BeOHHaApPHI
W KOHCYJbTAllUi ¢ mpenogaBaTeassMu 1o Skype. Ilpm okoHYaHUH TPOrpaMMBEI,
moApa3yMeBaroield BbIIaUy IUINIOMA TOCYJapCTBEHHOTO oOpasia HeoOXO0IuMO
CaBaTh TOCYIaPCTBEHHBIE IK3aMEeHBI TUYHO B MockBe. OOy4eHHe IIaTHOE.

M>5CH

MOCKOBCKMAH TOCYAAPCTBEHHbIR YHUBEPCMTET
AKOHOMWKM, CTATHCTUKM 0 NHDOPMATHKH

M3CH Oniaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO6pazoBaTenbHOE
yUpEeXKJEHUE, IMpeaarawpllee OHJIAWH IporpaMMmbl BbIciiero oOpa3zoBaHus. [lo
90% oOy4deHus: MPOXOIUT B OHJIANH peXUMe yepe3 BEOMHAphl U KOHCYJIbTAIUU C
npenoaasarensiMu 1o Skype. MToroeble arTecTallMOHHBIE MEPONPUITHUS U
rOCy/IapCTBEHHbIE 3K3aMEHbl CHAIOTCSI JUYHO B MockBe MO0 B OJHOM W3
¢bummanoB MOCHU. O6yuenue miaTHoe.

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

oOpazoBarenpHas TuIaTgopma, coderaromue B ceOe oOecredeHne yJamuxcs
y4eOHbBIMU MaTepuajiaMH B JJIEKTPOHHOW (opMe W HMHCTPYMEHTHI PEaIbHOTO
KOHTPOJIs1 3 (HEKTUBHOCTH MPOIecca O0yICHHS.

.. ﬂ Kﬂ dCC AKnace (https://www.yaklass.ru) miarpopma

AJIEKTPOHHOIO O00pa30BaHMs JUIsl LIKOJI, a Takke oOydarolas OHJIalH-IUIOIaIKa
JUI IIKOJIBHUKOB W MX poaurened. TeXHOIorus caira I03BOJIAET IPOBOAUTH
AJIEKTPOHHBIE TECTUPOBAHUSA U T'€HEPUPOBATH 3aJaHUsI, YHUKAIbHBIE I KaXKI0Tr0
Y4YECHHUKA.

& UCHIi.RU

Mmepnsnan sepesosrenannesess [Jehi,ru — 0Opa30BaTEIBHBIA MOPTAT WHTEPAKTHBHOTO
oOy4eHUs JIeTeH MpU MOMOIIY HHTEPECHBIX UTPOBBIX 3aJJaHUM U 3a71a4.


https://lecta.rosuchebnik.ru/




Cnucok jureparypbl

OcHoBHasi IMTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemIekTyalbHbIEe CHUCTEMBI U
TEXHOJIOTHH DIIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TanpmoB. - Camapa : [ToBomxckuit
rOCyJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKauii u uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6azoBoii Bepcuu IbC IPRbooks.

2. CricoeB, JI. B. Benenue B TEOpHI0O MCKYCCTBEHHOTO HMHTEIJIEKTA : ydeOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, 1. K. Ilpockypun. — Mocksa : Aii [Iu Ap Menua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrpoHHslii // Lugposoii
o0pa3oBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:

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

JlonoJIHUTeIbHAS JTUTepaTypa:

l. AsepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuii B cpene HVHTepHer :
Momnorpadus / AsepuenkoB B. W. - bpsHck : BbpsHckuii rocynapCTBEHHBIH TEXHHYECKHI
yauBepcureT, 2012. - 181 c. - Kaura naxoaurcs B 6a3oBoit Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. M. CucreMbl HCKYCCTBEHHOTO HHTEJIEKTa : y4yeOHoe mocobue :
[16+] / C. W. ITaBnoB. — Tomck : ToMckuii TOCyJapCTBEHHBIN YHUBEPCUTET CUCTEM YITPaBICHUS
u paguodnektpoHuky, 2011. — Yacte 1. — 175 ¢. — Pexxum gocryna: no nmognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. . CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yuyeOHoe nocodue / C. U.
[TaBnoB. — Tomck : TOMCKHH TOCYJapCTBEHHBIN YHHUBEPCUTET CHUCTEM YHPABICHUS U
pamgunosnektponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucteMbl HCKYCCTBEHHOTO MHTEIUICKTA : yueOHOoe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : KOx#ublii ¢peaepanbubiii yauepcutet, 2016. — Yacte 1. — 123 c. :
cxeMm., WiI., Tabn. — Pexum mocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&id=493307

5. Cotnuk, C. JI. IIpoekTHpoBaHHE CUCTEM HMCKYCCTBEHHOT'O MHTEIJIEKTa : yueOHoe
nocobue / C. JI. CotHuk. — 3-e m31. — Mocksa : UnTepHeT-YHuUBepcuTeT MHPpOPMaIMOHHBIX
Texnonoruit (MHTYUT), Ait Ilu Ap Meaua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Tekcr : anexktponHsIid // udporoit o6pazoBarensHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102054.html

MeToanueckasi JJureparypa:
1. MeTtoandeckue yKa3aHus K CaMOCTOSITEIbHON padoTe (3JIEKTPOHHBIN BapHaHT)

HNHTepHeT-pecypcebl:

l. Bopoiickuiit ®@. C. UupopmaTtruka. DHIMKIONEIUUYECKUN CIOBAPb-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHble MH()OPMAIIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OcHoBBI UCKYCCTBEHHOI'O UHTEJUIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA; YUeOHO-METOI. ITOcCo0He. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —

https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6omnp b.B. Undopmaruka: yuebnuk/ b.B. Cobons [u ap.] — U3a. 3-e, monomH.
u  mnepepadb. — Pocro w/ll: ®enmkc, 2007. - 446 c. — JlocrymHo:
http://physics-for-students.ru/bookpc/informatika/Sobol.rar


https://www.iprbookshop.ru/108282.html
https://biblioclub.ru/index.php?page=book&id=493307
https://biblioclub.ru/index.php?page=book&id=493307
https://biblioclub.ru/index.php?page=book&id=208933
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1. OO01mue moJI0KeHUs

CamocTosTenpHass pabota - TUIaHUpyeMass YyuyeOHas, y4ueOHO-HCCleqoBaTeIbCKasl,
HAYYHO-HCCIIEIOBATENbCKAst paboTa CTyIEHTOB, BEITIOJIHsAEMAs BO BHEAYAUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJaHUI0 W TPU METOJUYECKOM PYKOBOJICTBE IpemojaBaTens, HO 0e3 ero
HETIOCPEJICTBEHHOTO y4YacTHs (NPU YaCTUYHOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells,
OCTaBJISIOIIEM BeIyIYIO POJb 32 PabOTOH CTYACHTOB).

CamocrositensHas padota crynentoB (CPC) B BY3e sBnsercs BaXHBIM BUIOM YIeOHOU
W HAy4YHOM JeATenbHOCTH cTyjaeHTa. CamocrosiTenbHas paboTa CTYICHTOB HTpaeT
3HAYUTEIILHYIO POJIb B PCHTHHTOBOM TEXHOJIOTHH OOYYCHHS.

K oCHOBHBIM BHAaM caMOCTOSTEIHHON paOOTHI CTYACHTOB OTHOCSITCS:

— ¢opmMupoBaHHE U YCBOSHHE COJIEpP)KaHUS KOHCIEKTa JIeKIWi Ha 0Oasze
PEKOMEH/IOBAaHHOW  JIKTOpPOM  ydeOHOW  juTepaTypbl, BKJIOYas  HMH(OpMAalMOHHBIE
o0pa3oBaTeNbHbIE PECYPCHI (AIEKTPOHHBIE YU4eOHUKH, SJIEKTPOHHBIE OMOINOTEKH U JIp.);

— HanucaHue JOKJIa/I0B;

— MMOATOTOBKA K CEMUHApaMm, MPaKTHUYECKUM U JIA0OPATOPHBIM paboTaM, UX opopMIICHHUE;

— COCTaBIICHUE AaHHOTHUPOBAHHOTO CIHMCKA CTAaTell M3 COOTBETCTBYIOIIUX KYPHAJOB IO
OTpacIsIM 3HaHHH (TICTArOTUIECKHUX, TICHXOJIOTHYSCKUX, METOIMICCKUX U JIP.);

— BBITNIOJIHEHHE Y4eOHO-HCCIIeI0BATENIbCKUX padOT, MPOEKTHAs AESITEIbHOCTD;

— TOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK M PEKOMEHJAIUH M0 PEHICHUI0 MPOOIeMHOI
CUTYaIlNH;

— BBINIOJIHEHUE JOMAIIHUX 3aJaHUi B BHJIE PEIICHUS OTAENbHBIX 3a/ay, MPOBEICHUS
TUTIOBBIX PACYETOB, PACUCTHO-KOMITBIOTCPHBIX W HHIWBUIYAIbHBIX pPa0OT TIO OTICIHHBIM
paszzenaM coJiep:KaHus JUCIUILIUH U T.1.;

— KOMIBIOTEPHBIH TEKYIIUH CAMOKOHTPOJIb W KOHTPOIIb YCIIEBAEMOCTH Ha 0asze
AIIEKTPOHHBIX 00YUAIOMINX U aTTECTYIOIINX TECTOB;

— BBITIOJTHEHUE KyPCOBBIX pa0bOoT (MMPOCKTOB) B paMKax JUCIHUILINH,

— BBITNIOJTHEHHE BBITYCKHOW KBaJIM()UKAIIMOHHOM paboThI U JIp.

Mertonnka opraHU3ald CaMOCTOSITEIIFHONH pabOTHI CTYJEHTOB 3aBHCHT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEW H3ydaeMO#l IUCIHILTUHBI, 00beMa YacoB Ha €€ M3y4YeHHe, BUIA
3aJlaHUi JUISI CAaMOCTOSITEIIbHOM pabOThl CTYACHTOB, MHIUBUIAYAJIbHBIX KAueCTB CTYACHTOB W
YCIIOBUH Y4eOHOU NeATeIbHOCTH.

[Ipomiecc opraHm3anid CaMOCTOSITEIBHOW pabOThl CTYJIEHTOB BKIIOYAEeT B ceOA
CJICIYIOLIHE ATAIIBI:

® TIOJITOTOBUTENBHBIN (ONpEeIeHne IeNeil, COCTaBICHHE MPOrpaMMBbI, MOATOTOBKA
METOJIMYECKOT0 0OecreyeH s, MOAr0TOBKa 000PYI0BaHUS);

® OCHOBHOW (peanmmu3aiusi MporpaMMbl, UCIIOIB30BaHUE MIPHUEMOB MOMCKA HHPOPMAIIIH,
YCBOCHHS, TIepepaOdOTKH, NPHUMEHEHHWsS, Tepefadyd 3HaHWH, (QUKCHPOBAHUE pPE3YyJIbTaTOB,
caMooOpraHu3alus mporecca paboThl);

® 3aKIFOYUTENbHBIN (OllEHKAa 3HAYMMOCTH M aHAJIMU3 PE3yJIbTaTOB, UX CHUCTEMAaTH3aIlus,
ornleHka A(G(EKTUBHOCTH TMPOTrpaMMbl U TPUEMOB pabOThl, BBIBOABI O HAMPABICHUIX
ONTUMU3ALNH TPYIA).

2. Ilesasb u 3a1a4u caMOCTOSATEIbHON PadoThI

Benymast nens opranuzamuu u ocymectsieaus CPC coBmagaer ¢ menpio 0OydeHUs
cTyaeHTta — (opMupoBaHHe Habopa OOIICHAYYHBIX, NPOPECCHOHATIBHBIX W CIEIUAIBHBIX
KOMIIETeHIIMA Oyaymiero OakaiaBpa MO HampaBleHUI0 moarotoBku «llemarormueckoe
00pazoBaHHEY.

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSITCS (POPMHUPOBAHUE
YMEHHUSI CaMOCTOSITEIIbHOW pabOThl JUIsl TMPUOOPETCHHs 3HAHWH, HAaBBIKOB M BO3MOKHOCTH



OpraHu3aIy y4eOHOM U Hay4YHOU NesTeNbHOCTH. L{enbio caMoCTOATENhbHON pabOThI CTYICHTOB
SBISICTCSL OBNaZeHUE (PYHIAaMEHTAIbHBIMU 3HAHUSAMH, TPO(HECCHOHATBLHBIMH YMEHUSAMH U
HABBIKAMHU  JICATEIBHOCTH 1O TMPOPWI0, OMBITOM TBOPYECKOHM, HCCIEI0BATEIBCKOMN
JIeSITEIIbHOCTH. CamocrositennbHasi ~ paboTa  CTYACHTOB CIIOCOOCTBYET  Pa3BUTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH, TBOPUYECKOTO MOIX0/1a K PEIICHUIO
mpo0seM yueOHOTO U TPpo(heCCHOHATBFHOTO YPOBHS.

3agauamu CPC sgBusgroTcs:

e cucreMaruzaluss U 3aKpeIUIeHHE TIIOJYYEHHBIX TEOPETHYECKUX 3HAHUW U
MPAKTUUECKUX YMEHUH CTYJCHTOB;

e yrIyOJieHUE U PacIIMPEHHE TEOPETUUECKUX 3HAHUM;

e (opMUpOBaHHME YMEHHH HCIONB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO U CHEeMATBbHYIO IUTEPaTypy;

® pa3BUTHE IO3HABATEIBHBIX CIIOCOOHOCTEH U AKTUBHOCTU CTYJEHTOB: TBOPUYECKOMN
WHUIIUATUBBI, CAMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPTaHHU30BAaHHOCTH;

e (OpMHPOBAHHE CAMOCTOSITEIbHOCTH MBIIUICHHS, CIHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEAIN3allNN;

® DPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® HCIIOJIb30BAHHME MaTepuasia, COOPAHHOTO U IMOJYYEHHOI'O B XOJ€ CaMOCTOSTEIbHbBIX
3aHATUN HA CEMUHApaxX, Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSX, IMPU HAMUCAHUH
KYpPCOBBIX U BBIMYCKHOM KBaTHM(PHUKAITMOHHON padoT, 11 3(PPEeKTUBHOM MOATOTOBKH K
WUTOTOBBIM 3aU€TaM U HK3aMEHaM.

3. TexHosoruvyeckasi KapTa caMOCTOSITEJIbLHOM PAa0OTHI CTYI€HTA

CpencrBa 1 TEXHOJIOTUU OIEHKH
Bup nestensHOCTH CTYIEHTOB

[ToaroToBka Jokjana CobecenoBanue
[ToaroToBKa K MPaKTUYECKUM 3aHSATHIIM CobecenoBanue
Pa3pa0oTka ucciie10BaTeIbCKOro MPOeKTa ColecenoBanue

4. TlopsiioK BBIMOJHEHHUSI CAMOCTOSATEJIBHOMH PadoThI CTYAEHTOM
4.1. Memoouueckue pekomenoayuu no pabome ¢ y4eoHou 1umepamypou

[Ipu pabGote ¢ KHHTOil HEOOXOIUMO MOAO00paTh JUTEPATYpPY, HAYUYUTHCS MPABUIBHO €€
YUTaTh, BECTH 3anmucH. [ moadopa uTepaTypsl B OMOIMOTEKEe MCTIONB3YIOTCS aj(aBUTHBIN U
CHUCTEMaTHUYECKUI KaTaJIoTH.

BaxHO MOMHUTB, YTO palMOHAIbHbIE HABBIKM PabOTHI ¢ KHUTOM - 3TO Bcerja Oosblias
HKOHOMWSI BDEMEHH U CHII.

[IpaBunbHBIE TOAOOp YUYEOHHMKOB PEKOMEHIYETCS IMperojaBaTesieM, YUTAIOIUM
JEKIMOHHBIN Kypc. HeoOxoauMmasi iuTepaTypa MOKET OBITh TaKXKe yKa3aHa B METOAWYCCKHX
pa3paboTKax Mo JaHHOMY KypCy.

N3yuas matepuan mo y4eOHHUKY, CIeIyeT MEPEeXOAuTh K CIECIYIOIEMY BOTPOCY TOIBKO
1ocj€ MPaBUIBHOTO YSACHEHMS NPEIbIAYIIEro, OMUCHIBAas Ha Oymare BCE BBIKIAIKU U
BBIUUCIICHHSI (B TOM YHCIIE T€, KOTOphle B y4YCOHWKE OIYIICHB WM Ha JICKIUW IaHBl JJIs
CaMOCTOSITEJILHOTO BBIBOJIA).

[Tpn n3yueHnn Mr000# TUCIUILTHMHBI OOJIBIIYIO M BAKHYIO POJIb HTPAET CAMOCTOSTEIIbHAS
WHAUBHUIyalIbHAs paboTa.

Ocoboe BHMMaHHWE cleayeT OoOpaTUTh Ha OIpeNIelIeHWe OCHOBHBIX TOHSATHHA Kypca.
CtyneHT noinkeH MoApoOHO pa3OupaTh MPUMEpPHI, KOTOPbIE MOACHSIOT TaKWe ONpeAeTeHUs, U
YMETh CTPOWTH aHAJIOTUYHBIC MPHUMEPHl CaMOCTOsATeNbHO. HyXHO 100OMBAaThCS TOYHOTO
NpPEICTaBICHUA O TOM, YTO H3y4daelb. [loJe3HO COCTaBIATH ONMOpPHBIE KOHCIEKTHL I[lpm
U3yYeHUH MaTepHuala 1Mo y4eOHHKY TOJIE3HO B TeTpaad (Ha CIENUAIBHO OTBEICHHBIX TOJISIX)



JIOTIOJIHATHh KOHCIEKT JIEKIMI. TaM ke cielyeT OTMedaTb BOIPOCHI, BBIIEICHHBIE CTYACHTOM
JUTSL KOHCYJIBTAIlUU C MPENOoJaBaTEIIEM.

BbIBOABI, TONTy4YEHHBIE B PE3YJIBTATE U3YUEHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIJEIIATS,
4TOOBI OHU IIpH NEPCUYUTBIBAHUN 3amnucen JTy4dyme 3aliOMUHAINCE.

OneIT NMOKa3bIBAa€T, YTO MHOTMM CTYJAEHTaM IIOMOIAaeT COCTABJIEHUE JIMNCTA OMOPHBIX
CUTHAJIOB, COJIEpIKallero BaKHEHIIMe 1 Haubosee 4acto ynorpediasembie GOpMyJIIbl U MOHSATHS.
Taxkol JTUCT MOMOTraeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE MOJIOXKEHHUS JIEKLIUHU, & TAKKE MOXKET
CIIYXKUTBh TOCTOSAHHBIM CITPABOYHHUKOM JJI CTYJCHTA.

UreHne Hay4HOIO TEKCTa SIBIISIETCS YacThIO MO3HABATEIbHOW neATenbHocTH. Ee nenp —
W3BJICUCHHE U3 TeKCTa HeoOxoaumon nHpopmanuu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOIIUM
COOCTBEHHAsi BHYTPEHHsSI YCTaHOBKA INpH OOpallleHMHM K TEYaTHOMY CIOBY (HAlTH HY>XHbIE
CBCJACHUA, YCBOUTH I/IH(l)OpMaHI/IIO IMMOJIHOCTBIO WJIM YaCTHUYHO, KPUTHYCCKHU IPOAHAIU3UPOBATH
MaTepHal 1 T.II.) BO MHOI'OM 3aBUCHT 3(PEKTUBHOCTH OCYIIECTBISIEMOTO JCHCTBHUSI.

Beinensor uemsipe ochognbvle ycmano6Ku é UmeHuU HaAy4HO20 MEKCMa:

UH(POPMALIMOHHO-TTIOUCKOBBIHN (3a/1a4a — HAUTH, BBICIUTH HCKOMYIO HH(POPMAIIHIO)

yCBauBaromas (yCI/I.]'II/ISI YUTaTC/IA HaAIpaBJICHBI Ha TO, yTOOBI KaK MOYKHO IOJIHEE
OCO3HaTh W 3allOMHUTh KaK CaMU CBEJEHMs M3J1araéMbleé aBTOpPOM, TaK M BCIO JIOTHKY €ro
paccykJIeHui)

AQHAINTUKO-KPUTHUECKAsl (YUTATENIb CTPEMUTCS KPUTHYECKH OCMBICIUTh Marepuall,
[IPOAHAIU3UPOBAB €r0, ONPEIETINB CBOE OTHOIICHHE K HEMY )

TBOpUECKasl (CO3Ja€T y YMUTATENs TOTOBHOCTh B TOM WJIM MHOM BHJIE — KaK OTIPAaBHOMN
MYHKT JJIs1 CBOMX pacCykKJeHuil, kak o0pa3 A AeHCTBUS 1O aHAJIOTUU U T.II. — UCIIOJIb30BaTh
CYXKJIEHUS aBTOPa, XOJA €ro MBbICIEH, pe3yibTaT HAOMIOJEHHs, pa3padOTaHHYI0 METOAMKY,
JIOTIOJTHUTH WX, TIOJIBEPTHYTh HOBOM MIPOBEPKE).

OcHogHble 6U0bl cCUCMeMAMU3UPOBAHHOU 3aNUCU NPOYUMAHHOZO!

AHHOTHpOBaHHE — TIpPelebHO KpaTKOe CBA3HOE OMNHMCAHHWE IPOCMOTPEHHOM WIN
MPOYMUTAHHOM KHUTH (CTaThH), €€ CO/IePKaHMsl, ICTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanue — KpaTKas JIOTWUYEeCKash OpraHu3alus TEeKCTa, pPacKpbIBarouias

CoJIep’KaHUE U CTPYKTYPY U3ydaeMOro MaTepuaa;

Te3upoBaHne — JaKOHMYHOE BOCIPOM3BEICHHE OCHOBHBIX YTBEPXKACHHUH aBTOpa 0Oe3
npuBJeueHUs (paKTUIeCKOro Marepuaa;

[{uTpoBaHue — TOCIOBHOE BBHIMHMCHIBAHUE U3 TEKCTAa BBIICPKEK, U3BJICUEHUH, Haubosee
CYILIECTBEHHO OTPAXkAIOIIMUX Ty WIA HHYIO MBICIIb aBTOPA;

KoHcriekTupoBaHMEe — KpaTKoe M TMOCIENOBATEIbHOE H3JIOKEHUE COACpKAHUSA
IIPOYUTAHHOTO.

KoHCHeKT — clIoKHBIN coco0 U3I0KEHHsI COJEPKaHUS KHUTH WM CTaThU B JIOTHYECKOM
nocienoBaTenbHOCTH. KOHCIEKT akKyMylupyeT B cebe IpeablayIiue BUAbI 3al1CH, TO3BOJISET
BCECTOPOHHE OXBATUTH COJIEp:KaHNE KHUTH, cTaThu. [I03TOMY yMeHue cocTaBiIsATh IJIaH, TE3UCHI,
JIeNIaTh BBIMUCKYU U IPYTHe 3alMCH ONPEENIAET U TEXHOJIOTHIO COCTABIICHUS KOHCIIEKTA.

Memooduueckue pexomenoayuu no cCOCMAasiIeHUuI0 KOHCNeKma:

1. BHUMaTenbHO NPOYMUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEpAaType HEMOHSATHBIE
cinosa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIEC JaHHBIE Ha MOJISI KOHCIIEKTA;

2. Bolaenute riaBHOE, COCTAaBbTE IUIAH;

3. Kpatko cdhopmynupyiiTe OCHOBHBIC TOJIOKEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA;

4. 3aKkOHCHEKTUPYWTE  MaTepuall, 4YeTKO  cileaysd  MyHKTam  IuiaHa.  Ilpm
KOHCIIEKTUPOBAHUU CTapalTECh BBIPA3UTh MBICIb CBOMMH CJIOBAaMHU. 3allUCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe HUTaThl. LIUTHPYSI, yUUTHIBAaNTE JJAKOHUYHOCTH, 3HAYUMOCTb
MBICITH.

B Texcre KOHCIEKTa KeJlaTeNnbHO NPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHUSA, HO U UX
nokazatenbcTBa. [Ipu odopmieHHH KOHCIEKTa HEOOXOJUMO CTPEMUTHCS K €MKOCTH Ka)10To



npeuiokeHus. MBICIM aBTopa KHUTHM CIEAyeT u3jaraTb Kparko, 3a00TsICh O CTHIE U
BBIPA3UTEILHOCTH HAMMMCAHHOTO. YHCIIO TONOJHUTENbHBIX 3JIEMEHTOB KOHCIEKTa JOJIKHO OBbITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alHCH  JIOJDKHBI  paclpeleNarTbCsi B OINpeleeHHOU
MOCIIE0BATEIbHOCTH, OTBEYAOIIEH JIOTUYECKON CTPYKType Mpou3BeneHus. i yTouHeHus u
JIOTIOJTHEHUSI HE0OX0IMMO OCTaBJIATh MOJIS.

OBnazneHre HaBbIKAMU KOHCIIEKTHPOBAaHUS TPeOYyeT OT CTyJEHTa LEeJeyCTPEeMIICHHOCTH,
MOBCEIHEBHOM CaMOCTOATENBHOM padoThI.

4.2. Memoouueckue pexomeHOayuu no NOO20MOEKe K NPAKMUYECKUM U 1aO0pamopHbiM
3AHAMUAM

Jlisg Toro yToOBl MpaKTHUECKHE U JTAOOpaTOpHbIE 3aHATHS MPUHOCHUIN MAaKCHUMAaJIbHYIO
MOJIb3y, HEOOXOJUMO TIOMHMTH, 4YTO YHOpPaXHEHHWE U peIIeHHe 3aqad MPOBOAATCA IO
BBIUUTAHHOMY Ha JIEKIUSAX MaTepuady M CBs3aHbl, KaK MpPaBUJIO, C JETAJbHBIM pa3z0opoMm
OTJIEBbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. CieayeT MoAYepKHYTh, YTO TOJIBKO IOCIIE YCBOSHUS
JIEKIIMOHHOTO MaTepuaia C OMNpEeJeIEHHON TOYKH 3peHHs (2 UMEHHO C TOH, C KOTOpOil OH
u3jaraeTcs Ha JIEKIMAX) OH OyAeT 3aKperUIsAThcsa Ha MPAKTUYECKUX 3aHATHUAX KakK B pe3yJIbTare
o0CyXJIeHUsI ¥ aHalu3a JEKIMOHHOTO MaTepuaia, Tak U C MOMOIIbIO peuIeHHs] MpoOIeMHBIX
cuTyauui, 3agad. [Ipum 3THX yCIIOBUSAX CTYIEHT HE TOJBKO XOpOIIO YCBOUT MarepHall, HO H
HAy4YUTCS MPHUMEHATHh €ro Ha MpPAaKTHKE, a TakKe MOJYYUT JOMOJHUTEIbHBIA CTUMYI (M 3TO
OUYECHb BAYKHO) JUISI aKTUBHOU TIPOPAOOTKH JICKIUH.

[Tpu camMOCTOSITETPHOM pEIICHUH 33/1a4 HY>KHO OOOCHOBBIBATh KaXKIbIH 3Tal peleHus,
UCXOJs U3 TEOPETUUECKUX IMOJIOKEHUH Kypca. Ecau cTyIeHT BUIUT HECKOJIBKO MyTEH peLICHUs
npo0sieMbl (3aaun), TO HY’KHO CPaBHUTh UX U BBIOpaTh camblii paunoHanbHbIA. [lonesno no
Hayaja BBIYMCIICHUI COCTaBUTh KpaTKUM IJIaH pemieHus npoOieMsl (3amgauum). Pernenue
poOJIEMHBIX 3ajlad WJIM IPUMEPOB CJEeNyeT M3Jlarath MoJpOOHO, BBIUMCICHUS pacroyiaraTh B
CTPOTOM TOPSIIKE, OTHENSAsl BCIIOMOTAaTENbHBbIE BBIUMCIECHHS OT OCHOBHBIX. PemieHust mpu
HEO0OXOIUMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTexXaMl U PUCYHKAMH.

Crnenyer MOMHUTB, YTO pPELICHHE KaxJ0M y4eOHOM 3aaud JOJDKHO JOBOJUTHCS 10
OKOHYATEJIbHOTO JIOTMYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, U IO BO3MOXKHOCTH C
BbIBOZIOM. [loy4eHHBI OTBET cieayeT MPOBEPUTh CHOCOOaMM, BBITEKAIOIIUMH M3 CYIIECTBA
nanHoi 3amaun. [lonme3Ho Takke (€ciM BO3MOXKHO) pemiaTh HECKOJBKHMMH CIoco0aMu |
CPaBHMUTbH IIOJIyYEHHBIE pe3ysbTaThl. PenieHue 3azad JaHHOIO THUIIA HYXKHO INPOJOJDKATh JI0
pUOOpETEeHNUsS TBEPIbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHuu

[Tocne u3y4yeHus omnpeneeHHOW TeMbl M0 3alHUCiIM B KOHCIIEKTEe M YYEOHMKY, a TaKxke
pELIEHNs] TOCTaTOYHOTO KOJMYECTBA COOTBETCTBYIOIIMX 33]a4 HAa MPAKTHUUECKHUX 3aHATUAX U
CaMOCTOSITENIbHO CTYACHTY PEKOMEHAYEeTCs, NMPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BONPOCHI 10 U3YUYEHHOH TEME.

B ciyyae He06X0IMMOCTH HY>KHO €llie pa3 BHUMATEIbHO pa300paThCsl B MaTepHalle.

WHorga HEROCTaTOYHOCTh YCBOEHUS TOTO WJIM MHOTO BONPOCA BBIACHAETCS TOJIBKO NP
M3Yy4YEeHUHU JajbHelero Marepuana. B aToM ciyyae Hajo BEpHYThCS Ha3aJ U MOBTOPUTH IJIOXO
YCBOCHHBIN MaTepuan. BakHbIil KpUTEpUNl yCBOEHHUS TEOPETHYECKOIO0 Marepuajga - YMEHHE
pemarh 3aJa4d Wi NPONTH TECTUPOBAHME IO MpoilieHHOMY Marepuany. OgHaKo clemyer
IIOMHHUTbH, YTO IPABWIBHOE PEIIECHUE 3a/aud MOXKET IOJYUYUThCS B PE3YJbTAaTe NMPUMEHEHHUS
MEXaHUYECKHU 3ay4eHHBIX (POpMyI1 6€3 TOHUMAaHHUS CYIIHOCTH TEOPETUUECKHUX TOJI0KEHUH.

Bomnpocs! 1i1s codecenoBaHust
ba3oBb1i1 ypoBeHb

Tema 1. IIpumenenune M B coBpeMEHHOM JKHU3HHU.

l. OO1ee npescTaBieHne 00 HCKYCCTBEHHOM MHTEIUICKTE.
2. Hcnonb30BaHnEe UCKYCCTBEHHOTO MHTEIJIEKTA B pa3IUYHbIX chepax.



3. IlepcnieKTUBBI UCIIOIB30BAHKS UCKYCCTBEHHOTO UHTEIUICKTA.
Tema 2. IIporpaMmMHoe oOecrieueHre U OHJIAiH cepBHCHI, TpuMeHsiembie B M.

DKcIepUMEHTaIbHBIN 9BOJIIOLIMOHHBINA XapakTep pazpadotok cuctem MU.
Bo3moxHOCTH TPOrpaMMHBIX CpEACTB ¢ npuMeHeHuem M.

TpeboBanus k mporpaMmmHomy obecneuenuto .

SA3p1kM porpaMMupoBanus i 3agad M.

[Tonsstue 00 OHTONOrHAX. BO3MOXHOCTHM NpPUMEHEHHS  OHTOJOTHH

NNk

npodeccuoHaNbHOM e TEIbHOCTH.

Tema 3. MeToapl HICKYCCTBEHHOTO MHTEIIJIEKTa B COBPEMEHHOM 00pa30BaHUH.

l. HckyccTBEeHHBIN MHTEIUIEKT B 00pa30BaHUU.
2 HckyccTBEHHBIN MHTEIIEKT: KOHKYPEHT WM IOMOIIHUK YUUTENA?
3. «becnunotrHoe» oOpa3oBaHue.

Tema 4. IlpuMeHeHuE HCKYCCTBEHHOTO WHTEJUIEKTa MpPU BHEAPEHUU LUDPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHUH.

WHTemiekTyanbHble ThIOTOPCKUE CUCTEMBI M aJIalITUBHOE 00yUYEeHHE.
[Tpumepsl 1 0COOEHHOCTH CUCTEM aJAANTUBHOIO O0yUEHUSI.
CrannapTHbIe 331a4H aJalITUBHOTO O0yUYEHHS.

WuTennexTyanbHbli aHaIU3 TaHHBIX U 00pa3oBaTeIbHas aHAJTUTHKA.

NNk

[1oBbI1IEHHBIN YPOBEHB

Tema 1. IIpumenenune M B coBpeMEHHOM JKHU3HHU.

XapaKkTepuCTUKA U MTPUMEPHI POCCUHCKUX 00pa30BaTeNIbHBIX OHJIAHH-TIaT(HOPM.

9. Cdepbl IpUMEHEHUS CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTA.

10.  IIpobnemsbl CIIOB30BAaHUS UCKYCCTBEHHOI'O HHTEIIJICKTA.

11.  OOmee mnpencTaBIeHHE O MPUMEHEHHMM HMCKYCCTBEHHOTO HWHTEJUIEKTAa B
poeCCUOHATBHON JEATETLHOCTH.

Tema 2. [IporpammHoe oOecrieueHre U OHJIaiH cepBUCH], TpuMeHseMble B .

1. Knaccudukanus HHTENIEKTYaIbHbIX CUCTEM.

2. Szbiku JIMCIT u ITVIDHEP B .

3. [Tpumenenue s3bika nporpammupoBanus PYTHON B paspabotke cucrem UU.

4. Onucanue s13p1k0B R 1 PROLOG muist pemienust 3anay UN.

5. BosmosknocTu cuctembl Protégé st co3manusi OHTOIOTHIA.

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIJIEKTa B COBPEMEHHOM 00pa30BaHMH.

1. [IpobGneMbl COBpeMEHHOTO 00pa30oBaHUs, KOTOPHIE MOXXHO PEIINTHh C ITOMOIIBIO
nn.

2. [TpoGieMbl HCTIONB30BaHMS UCKYCCTBEHHOTO UHTEIIEKTa B 00pa30BaHUH.

3. MeTtoabl  MCKYCCTBEHHOTO ~ HMHTEJUIEKTa  KaK  CIOCO0  MPEooJICHHS

(dbyHIaMEHTaIbHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHHUS.
4. XapakTepuCcTUKa U IPUMEPHI 3apyOekKHbIX 00pa30BaTEeNIbHBIX OHJIAHH-TIIAT(HOPM.



Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOIO WHTE/UIEKTa MpPU BHEIPEHUH IH(PPOBBIX
00pa3oBaTeNbHbIX IIaTHOPMEHHBIX PEIICHUH.

1. [IpumeHeHHe  HCKYCCTBEHHOTO  MHTE/UIEKTa  JUIsl  OLEHKM  KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHUYECKasl OI[EHKa KayecTBa MUCbMEHHBIX pad0T 00y4aroImuxcsl.

3. AHanu3 oOpaTHOHM CBs3M OT OOy4aroMIMXCsl M KOHTPOJb Ipolecca oO0yueHUs: Ha
OCHOBE 00OpabOTKM TEKCTOBOW WH(POPMAIMK W3 COLUUAIBHBIX CETeH W 00pa30BaTEIBHBIX
dbopymoB.

4. TexHoIornu HCKYCCTBEHHOTO WHTEIJIEKTa: BO3MOXHOCTH U TNPUMEHEHHE B

00pa3oBaTeNbHOM cperie.

4.4. Memoouueckue pexomenoayuy no HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1aoos, peghepamos,
acce, HAYUHbIX cmametl u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKMCAHUIO HAYYHOTO TEKCTa, Ba)KHO pa3zolOparbces,
KaKoBa MCTHHHAs 1eJIb Balller0 HAy4YHOTO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpelesIuTh
CBOM CHJIBI U BPEMSI.

Bo-nepBbIX, cHayaia Hy»HO OIpPENEIUTbCS C HJIeel HaydHOTOo TEKCTa, a ISl 3TOro
HEOOXOMMO HAy4YMUThCS JHOO OTHOCHUTHCS K pAa3HBIM SBJICHUAM M (haKTaM HECKOJBKO
KPUTHYECKH (CBOSI MJed — KaK MHas TOYKa 3peHHs), MO0 HAyYUTbCSl YBJIEKAThCS KaKHMMH-TO
U3BECTHBIMH HJIESIMH, KOTOpBIE HYXJAIOTCS B J0paboTke (Maes — Kak ONTUMHUCTHYECKas
MO3UIMSI W HANpaBICHHOCTh Ha JajbHEWIlee COBEPIICHCTBOBAHME YXKE€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPraHU30BHIBAaTh CBOE BpEMs, Belb, KaK M3BECTHO, CBOOOJHOE (OT BCAKUX
TIIynocTel) BpeMsi — BaKHEHIee YCJIOBHE HACTOSIIEro TBOPYECTBA, JJII HEro HAKOHEI-TO
nosBisieTcs Bpemsi. VIHOT1a MMEHHO Ha OpraHM3alUI0 TAaKOTO BPEMEHU YXOJIUT HeMalslas 4acTh
CHWJI U TAJIaHTOB.

[Mucatp crenyer sSICHO W TMOHATHO, CTapasich OCHOBHBIE IOJIOKEHHsS (OPMYIHPOBATh
YEeTKO M HEABYCMBICIEHHO (YTOOBI M CcamMOMy TMOHSTHO OBLJIO), a TakXke CTPEMsCh
CTPYKTYpHUpOBaTh CBOM TekcT. KaxkJplii pa3 Ha/lo MpEeACTaBiIsATh, YTO Ball TEKCT OYyIET KTO-TO
YUTaTh M €My 3aXO4yeTcsl COPUEHTHpPOBAThCSI B HEM, OBICTPO HAaXOJWTh OTBETHl Ha
MHTEpECYIOIINE BOIPOCHI (3a0/JHO MPEACTaBbTE ceOsl Ha MecTe Takoro yenoseka). [ToHaTHo, 4To
paboTa, HamucaHHas «CIUIOUIHBIM TeKCTOM» (0e3 3aroyioBKOB, 0€3 BBIJEICHUS KPYIHBIM
mpudToM Haubosiee BaXHBIM MECT U T, I.), Y KyJbTYPHOTO YMTAaTeNs JOJKHA BBI3BIBATh
Ope3rIMBOCTh M JaXKe JKaJoCTh K aBTOPY (MCKIIIOUEHHS COCTaBIISIIOT HEKOTOpBIE IPEBHHE
TEKCTHI, KOTJa U KaHp ObUI MHOW M K TEKCTaM OTHOCWIMCH WHAue, /1a U CaMHX TEKCTOB OBLIO
ropasfo MEHbIIE — HE TO, YTO B 3MOXY «HMH()OPMAILIMOHHOTO B3PBIBA» U COOTBETCTBYIOIIETO
«MH(POPMALIMOHHOTO MYCOPa»).

O0beM TekcTa W paznudyHbie OPOPMHUTEIBCKHE TpPeOOBaHWS BO MHOTOM 3aBUCAT OT
NPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUU TOPSIIKOB.

Pedepar (moxmam)- 9TO camMOCTOSATETHLHOE HCCIEIOBAHUE CTYJACHTOM OMPEIEICHHOMN
po0JIeMbl, KOMIUIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He nmomxHa cocTaBisThCS M3 (DparMeHTOB craTeil, MoHOrpaduil, mocoOuii.
Kpome mpocroro usnoxkeHus: ¢pakToB M LUTAT, B pedepaTe TOHKHO MPOSBIATHCS aBTOPCKOE
BUJICHHE NTPOOJIEMBI U €€ PEIICHUS.

PaccMoTprM OCHOBHBIE 3Talbl MOATOTOBKH pedepaTa CTYyICHTOM.

Brimonnenue pedepara HauMHAETCS C BIOOpA TEMBI.

3areM CTyJEHT NPUXOIUT Ha MEPBYK KOHCYJIbTAllMI0 K PYKOBOAMTENIO, KOTOpas
IpelycCMaTpuBaeT:

- 00cy’KJIeHHe 1IeTTU U 3aj1ad pabOoThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIbTHPOBAHUE IO BOIIPOCaM Moa00pa JTUTepaTyphl;

- COCTaBJICHHE IIPEJIBAPUTEIBHOTO IJIaHA.



Crnenyromum »sTanoMm sBisgercs pabotra ¢ jureparypoil. HeoOxoaumas nuteparypa
MO0UPAETCsl CTYAGHTOM CaMOCTOSITEIILHO.

[Tocne moxGopa auTepatypsl LenecoodpazHo caenaTh pabouuil BapuaHT IulaHa paboTHI.
B HeM HyXHO BBIIEIHUTH OCHOBHBIE BONPOCHI TEMBI W Taparpadbl, pacKphIBaIOIIUE WX
coJiepKaHue.

CocCTaBlICHHBIH CIMCOK JIUTEPATYpPBl U TPEABAPUTEIBHBIN BapUaHT IUIaHA YTOYHSIOTCS,
COIJIaCYIOTCSl Ha OUepeTHON KOHCYJIBTAIlUU C PYKOBOJUTEIIEM.

3areM HauyMHAeTCs CIEQYIOIUNA »dTanm paboThl - M3yYeHUE JuTepaTypbl. TOIBKO
BHUMATEJIBHO YUTasi U KOHCIIEKTUPYS JIUTEPATypy, MOXKHO pa3o0parbcs B OCHOBHBIX BOMPOCAX
TEMBI ¥ TIOATOTOBUTHCS K CAMOCTOSITEIFHOMY (aBTOPCKOMY ) U3JIOKEHHUIO CoJIep)aHus pedepara.
KoHcnektupysi NepBOMCTOYHHMKH, HEOOXOAMMO OTpa3uTh OCHOBHYIO HJCI0 aBTOpa M €ro
MO3HIIMI0 TI0 HCCIEAYEMOMY BOTPOCY, BBISIBHTH TPOOJEMBI M HAMETUTh 3adadd  JUIs
JabHEHIIEro U3y4eHuUs TaHHBIX TPOOIIEM.

Cucremaruzanisi ¥ aHAJIU3 W3YYCHHOW JUTEpATypbl MO MpoOJieMe WCCIeTOBAHHUS
MO3BOJISIFOT CTYJICHTY Hamucarh padoTy.

PaGounii BapuaHT TeKcTa pedepaTa MPeIOCTaBISAETCS PYKOBOIUTENO HA MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTEIb BMECTE CO CTYAECHTOM OOCYXJaeT
BO3MOKHOCTH JOpabOTKH TekcTa, ero odopmienue. [locne mopaboTku pedepar cmaercs Ha
Kadeapy /Ui €ro OLeHUBAHUS PYKOBOJAUTEIIEM.

Tpebosanus k Hanucanuio pegpepama

Hanwucanue 1 pedepara sBnsercs o0s13aTebHBIM ycoBueM BbinoiaHeHus miana CPC mo
0001 TUCIUTUIMHE TPOGECCHOHATBHOTO IHKJIA.

Tema pedepata MoxerT OBITH BBIOpaHa CTYAGHTOM M3 NPEAJIOKEHHBIX B paboueit
nporpaMMe WM (OHIE OIEHOYHBIX CPEIICTB TUCIHMILINHEL, JTHOO ONpe/eieHa CaMOCTOsITEIBHO,
UCXOJll W3 HWHTEPECOB CTYACHTa (B paMKax H3ydyaeMOH AUCHUIUIMHBI). BrpiOpaHHylo Temy
HEOOXOJIMMO COTJIACOBATHCS C MPETIO/IaBaTEIIEM.

Pecdepar nomkeH ObITh HATUCAH HAYYHBIM SI3BIKOM.

O06nem pedepara 1omKeH cocTaBisaTs 20-25 crp.

Cmpykmypa pegpepama:

e Bgenenue (e Oonee 3-4 crpanui). Bo BBeneHun HeoOXoaummo 000OCHOBATH BHIOOD
TEMBI, €€ aKTyallbHOCTb, OUEPTUTh OOJIACTh HCCIIEOBAaHUS, OOBEKT MCCIEIOBaHHs, OCHOBHbBIE
LENU 1 33]]a91 MCCIIeIOBAHNUS.

e (OcHOBHasl 4aCTh COCTOMT U3 2-3 pa3zesioB. B HUX packpbIBaeTcs CyTh UCCIENyEMOU
po0JIeMbl, MPOBOAUTCS 0030p MUPOBOM JMTEPAaTyphl U MCTOYHHKOB VIHTEpHET Mo mpeamery
UCCIICIOBAHMSI, B KOTOPOM JAeTCsl XapaKTEPHUCTHKA CTENEHH pa3pabO0TaHHOCTH TMPOOJIIEMBI U
aBTOpCKas AHAJIUTHYECKAas OICHKAa OCHOBHBIX TEOPETHYECKHX IOAXOJ0B K €€ pEeIICHUIO.
W3noxeHne wmatepuaia HE TODKHO OTPAaHWYUBATHCS JIMIIL ONUCATEIBHBIM TIOJIXOJIOM K
pacKpeITUIO BBIOpaHHOW TeMbl. OHO TaKXe JMJOJDKHO COJepKaTh COOCTBEHHOE BHUJCHUE
paccMaTpuBaeMoi IPOOIEMBI M H3JI0’)KEHHE COOCTBEHHOM TOYKH 3pEHUS HA BOSMOXKHBIC ITyTH €€
pereHus.

e 3axmouenue (1-2 crpanuipl). B 3akiI04eHUH KPaTKO M3JIaraioTcs JOCTUTHYTHIE MPH
M3YYEHUU TTPOOIJIEMBI 1IeTTH, TEPCIIEKTUBBI PA3BUTHUS UCCIIETyEMOro BOIpoca

e CHuCcOK HCIOJIb30BaHHOM nuTepaTypsl (He MeHblne 10 UCTOYHUKOB), B andaBUTHOM
nopsiike, 0pOPMIICHHBII B COOTBETCTBUH C MPUHSTHIMH MTPaBHJIaMH. B CIIMCOK HCITONTB30BaHHOM
JUTEpATyphl PEKOMEH]IyeTCsl BKJIFOYATh PabOThl OTEUECTBEHHBIX U 3apyOekKHBIX aBTOPOB, B TOM
YHCIIie CTaThH, OMyOIMKOBAaHHBIC B HAYYHBIX JKypHAJIaX B TEUYCHHE MOCIEIHUX 3-X JIET U CCHUIKU
Ha pecypchl ceTi HTepHeT.

e [lpunoxxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k ohopmaeruro:

® TEKCT C OJIHON CTOPOHBI JIUCTA;

e mpudrt Times New Roman;

e Kkerib mpudTta 14;



® MEXCTpPOUYHOE paccrosiaue 1,5;

e [oJis: CBepXy 2,5 cM, cHU3Y — 2,5 cM, cieBa - 3 cM, cipasa 1,5 cm;

e pedepaT 10KEH OBITh MPEJCTABIEH B COPOLIIOPOBAHHOM BHJIE.

Tlopsooxk 3awumul pechepama.

3amuTa pedepara MPOBOJUTCS HA MPAKTUYCCKHUX 3AHATHUSX, TOCIE OKOHYAHUS PabOTHI
CTyJIeHTa HaJl HUM W HCIPABICHHUS BCEX HEI0YETOB, BBISIBICHHBIX IMPENOJABaTEIeM B XOJe
KoHCyJNbTanuii. Ha 3ammury pedeparta orBogutcs 5-7 MUHYT BPEMEHH, B XO€ KOTOPOTO CTYICHT
JOJKeH TIOKa3aTh CBOOOJHOE BIAJCHHE MaTepualioM Mo 3asBieHHOW Teme. [lpu 3ammre
pedepara IpUBETCTBYETCS HCIIOJIB30BAHUE MYJIbTUMEHA-TTPE3CHTAIIHH.

Oyenka pepepama

Pedepat orienuBaeTCs MO CIEIYIOMIUM KPUTSPUSIM:

* coOmroieHre TpeOOBaHMI K €r0 0POPMIICHHIO;

* HEOOXOJMMOCTh M JIOCTATOYHOCTH JIJISi PACKPBHITHS TEMBI TPUBEJICHHOW B TEKCTE
pedepara uadopmanuu;

* YMEHHE CTYICHTa CBOOOHO U3JIaraTh OCHOBHBIC UJCH, OTPaKCHHBIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 33J]aBa€MbIX NPENOAaBaTeleM M COKYPCHHUKAMH
BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4yHOy» BBICTABIISIETCSA CTYJIEHTY, €CIIM B JOKJIAJA€ CTYJEHT MCUEPIIbIBAIOLIE,
MOCNeA0BaTENbHO, YETKO M JIOTMYECKU CTPOMHO H3JaraeT MaTepuai; CBOOOIHO CIIPABIISIETCS C
3aJja4aMu, BOTIPOCAMH W JPYTHMHU BUJAMH TPUMEHEHHS 3HAHW, HUCIIOJIB3YET /IS HAIMCAHUS
JIOKJIaJ]a COBPEMEHHBbIE Hay4yHble MaTepHalibl, aHAIM3UPYeT TMOIYYCHHYI0 HH(POPMAIIHIO;
MIPOSIBIISIET CAMOCTOSITEIILHOCTh TIPH HAITMCAHUY JTOKJIA 1A,

Oyenka «xopowio» BBICTAaBIAETCS CTYACHTY, €CIM KayeCTBO BBIMOJIHEHHS JOKIaaa
JI0OCTaTOYHO BBICOKOE. CTYZICHT TBEP/IO 3HAET MATepUAIL, TPAMOTHO U I10 CYIIIECTBY M3JIaraeT ero,
HE JIOMycKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI M0 TEME JTOKJIa/1a.

Oyenka «yodoenremeopumenvho» BbBICTABIAETCS CTYAEHTY, €CIM MaTepuai JAOoKJIaaa
M3JIAaraeTcsi YacTUYHO, HO MPOoOebl HE HOCST CYHIECTBEHHOTO XapakTepa, CTYACHT IOIyCKaeT
HETOYHOCTH M OIMUOKY TPH 3alUTE JAOKIAa, JaeT HeJOCTATOYHO MPABWIBHEIC (DOPMYITHPOBKH,
HAOII0IAI0TCS HAPYIICHUS JIOTHYECKON TTOCTIE0BATEIbHOCTH B U3JI0KEHUH MaTepHarna.

Oyenka «Hey00671emeopumenbHo» BBICTABISETCS CTYJIEHTY, €CIM OH HE IMOATOTOBMII
JOKJIaJl WX JOMYCTWJ CyIlecTBeHHble OMMOKU. CTyIEeHT HEYBEpPEeHHO H3J1araeT MarepHal
JIOKJIaJia, HE OTBEYAET Ha BOIIPOCHI PENOIaBaTENS.

Tembl pedeparTos

ba30BbIi1 ypoBEeHB

1. Bosmoxknoctu u mpumenenue MU B o6pazoBaTenbHOM cpee.

2. CoBpeMeHHbIe TPOorpaMMHbIE IPOAYKTHI, OCHOBaHHbIE Ha NU.

3. OO0mas xapakrepucTyKa s3blka nporpammuponanust PROLOG.

4. DKCHepTHbIE U MHTEIUIEKTYaIbHbIe 00yUYaIOIUe CUCTEMBI.

3. Mopenu 1 anropuTMsl pacliO3HaBAHUS B DKCIIEPTHBIX CUCTEMAX.

6. Mopenu npeacTaBlieHUs] 3HAHUH.

7. Oco0eHHOCTH UCTIOIB30BAaHUSI CEMAaHTUUYECKUX CETEN AJIs IPECTaBICHNS 3HAHUM.
8. [IpoaykimonHbie 60a3bl TaHHBIX.

9. ®peiiMOoBBIE MOJIENIH B CUCTEMAaX UCKYCCTBEHHOI'O MHTEIUIEKTA.

10. OHTOJIOTHH ¥ MIX IPUMEHEHNE B MPOPECCUOHATBHON JIEATETLHOCTH.
1. Bo3mosknoctu cucteMsl Protégé mist co3nanusi OHTOJIOTHA.

12.  IlporHozupymouine HHTEIUIEKTYalIbHbIe CUCTEMBI.

13.  Ilnanupyromniye HHTEIJIEKTYalIbHbIE CUCTEMBI.

14. OO0mwmit aHaIU3 CYIIECTBYIOMNX 00pa30BaTeIbHBIX MIaTHOPMEHHBIX PEIICHUM.



I1oBbIIIEHHBIN YPOBEHB

Buibl 5KCIEpTHBIX CHCTEM.

OcobeHHocTr pa3paboTKH yueOHOM SKCIIEPTHONW CUCTEMBI.
Xapaktepuctrka 0005109Kku dKkcriepTHbIX cuctem CLIPS.
WHTennexryanbHble CUCTEMBI KOHTPOJISI U IPUHSTHS PEILICHUH.
[TonsiTre 1 oOuIMe XapaKTepUCTUKN HEHPOHHBIX CETEH.
HelipoHHbIe ceTH B ccTeMax UCKYCCTBEHHOTO MHTEJIEKTA.
Ob6nactu npuMeHeHUs] HeMpOHUHPOPMATHKHU.

Penakropsl oHTONIOTHA.

OcnoBsl RDF 1 OWL.

BaiiecoBckas cTpaTterust OLEHKH BBIBOJIOB.

Poccuiickue o6pa3oBarenabHble OHIANH-TIIIAT(OPMBL.
3apy0OexHble 00pazoBaTeIbHbIC OHJIAHH-TIIAT(HOPMBI.
Crienmanu3upoBaHHBIE TPOTPAMMBI JIJIsI HEUETKUX CHCTEM.
Bo3moxkHoct mporpamMmel  Scilab s paGoTbl ¢ HedeTKMMH 0Oa3aMM  JaHHBIX.
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4.5. Memoouueckue pekomeHOauuu N0 8bINOIHEHUIO UCCNCO08AMENbCKUX npoekmoe

HccnenoBatensckast mpoekTHas paboTa — 3TO TpymnmnoBas paboTa, A BBIOJIHEHUS
KOTOpO HeoOXoauM BBIOOp M TNPHIIOKEHHE HAydyHOM METOIMKHM K IIOCTAaBJIEHHOM 3anaue,
NOJy4eHHe COOCTBEHHOTO TEOPETUYECKOI0 WM 3KCIEPUMEHTAIBbHOIO MaTepuana, Ha
OCHOBaHMU KOTOPOrO HEOOXOAMMO INPOBECTH aHAIU3 U CIeNaTh BBIBOABI 00 HCCIEAyeMOM
SBJICHUM. BBIMONHEHNEe NpoeKTa — 3TO BcCerjga KOJUIEKTHBHAs, TBopueckas JlaGopaTtopnas
paboTta, TmpeaHa3Hau€HHas /s TOJY4YEHHUS OINpPEAENCHHOro MpOAyKTa WM Hay4dHO-
TEXHUYECKOT0 pe3yibrara. Takas paboTra mojapasyMeBaeT 4eTKoe, OAHO3HAYHOE (POPMHUPOBAHUE
IIOCTaBJIICHHOW 3ajjaud, OIpEAEICHHE CPOKOB BBIIOJIHEHUS HAMEUYEHHOr0, OIpe/ieeHne
TpeGoBaHuUH K pazpabaTbIBaeMOMY OOBEKTY.

BreimonHenue 1 rpynmnoBoro mpoekTa SIBIsETCSl 00s13aTENbHBIM YCIOBHEM BBITTOJHEHUS
CaMOCTOSATENIbHOW palboThl MO 000 JUCHMIUIMHE NpodeccuoHaldbHOro IMkia. Tema
IIPOEKTHOTO 3a/laHusl MOXET ObITh BBIOpaHAa CTYACHTOM H3 NPEJIOKEHHBIX B paboueit
nporpaMMe Win (OHE OLIEHOYHBIX CPEJICTB JUCIMILIMHBL, JTUOO0 ONpe/ielieHa CaMOCTOSTEIbHO,
UCXOJS M3 HHTEPECOB CTyJeHTa (B paMKaxX H3y4aeMoW IUCUMIUIMHBI). BpiOpaHHyl0 Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOIaBaTeIeM.

Tpebosanus no 6binoaHeHUIO U 0POPMIEHUIO NPOEKmMa

[Ipu BBIOTTHEHUH MPOEKTA MPUBETCTBYETCs padboTa B rpymnme (2-3 yenoseka). [Ipoekt —
3TO HCclenoBaTenbCckass paboTa, B XOJ€ KOTOPOM CTYJEHTHI JIOJIKHBI IPOJEMOHCTPUPOBATH
BJaJICHHE HAaBBIKAMH HAy4YHOI'O MCCJIEIOBAHUSA, YMEHHS MPOBOAMTH aHaiIu3, 0000IIaTh
nHbOpMallMIO, JeNaTh BBIBOJBI, Mpeajaratb CBOM pPELIEHHUs NMpoOJeMbl, paccMaTpUBaeMoOil B
IIPOEKTE.

[Ipy mnoaroToBke MaTepuajoB MPOEKTa CTYIAEHTBI JOJKHBI IMPOJEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOM 00pabOTKH JaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

Jl1 Kask0oro U3 y4acTHUKOB ITPOEKTA OLICHUBAKOTCS:

* Ipo(heCCHOHAIIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 00acTu;

* yMeHHE paboTaTh CO CIPABOYHOH M HAYYHOM JUTEPaTypOH, OCYIIECTBIATH IMOUCK
HeoOxoaumoi nHpopmanuu B lHTEpHET;

* yMeHHue paboTaTh C TEXHHYECKUMHU CPEACTBAMU;

*  yMEHHME  TO0Jb30BAaTbCsl ~ COOTBETCTBYIOUIMMH  BBIMOJHSAEMOMY  IPOEKTY
MH(POPMALIMOHHBIMU TEXHOJIOTHSAMU;



* YMEHUE FOTOBUTh MaTepUabl IPOEKTa ISl IPE3EHTALUU: COCTABIIATh U PEAAKTUPOBAThH
TEKCThI, (OPMHUPOBATH MPE3EHTALUIO TPOEKTA;

®* YMCHHUC pa6OTaTB B KOMaHJAEC,

* yMEHHE MMyOJINYHO MPEJICTABIATh PE3yJIbTaThl COOCTBEHHOM 1€ TEIbHOCTH;
* KOMMYHUKa0eIbHOCTh, UHUIIMATUBHOCTh, TBOPUYECKHUE CIIOCOOHOCTH.

Kpumepuu 6bICMABIEHUSA OYCHKU YUYACMHUKAM npoeKkma

OTBCYACT Ha

Hubie
YHHUBEpCaJbHbIE
Komnereniuu, KOMITETEHIINHT
CBSI3aHHBIE C (komMmyHUKabOeT
HCIOJIb30BAaHUEM BHOCTh
ITpodeccuona ’ Ot4eTHOCT
Onerka BHELS COOTBETCTBYIOIIUX MHUIMATUBHOCT .
BBITIOJIHSIEMOMY MIPOEKTY b, YMEHHUE
KOMIETEHIINH
TEXHUYECKUX CPECTB U paboraTh B
UH(GOPMAIIMOHHBIX «KOMAaHJIE,
TEXHOJIOT Ui yIpaBlieHYECKUE
HaBBIKU U T.1.)

«OTInuHO» PaGora Texuuueckue cpenactsa u | CTyieHT [Ipoekt
BBITNOJIHEHA Ha | UHOPMAIMOHHbBIE MIPOSIBIIT IpeJicTaBie
BBICOKOM TEXHOJIOTUM OCBOEHBI U | HHUIIUATHUBY, H
npodeccuoHa | UCIOJIb30BaHBI JUISL | TBOPUECKHIA MOJIHOCTHIO
JHHOM peanuzanuu MIPOEKTA | MOAXO/, U B CPOK.
YpOBHE. MIOJIHOCTBIO CIOCOOHOCTh K
[Ipencrasnen BBIIIOJIHEHHUIO
HBII MaTepuan CJIOKHBIX
B OCHOBHOM 3aJIaHHi,

(hakTHIEeCKH HaBBIKM PaOOTHI
BEpEH, B  KOJUICKTHBE,
JIOITYCKaIOTCs OpraHHu3aIoHH
HerpyoObie ble
(hakTuveckue CIIOCOOHOCTH.
HETOYHOCTH.

CryneHt

CBOOOTHO

OTBEUaeT Ha

BOITPOCHI,

CBSI3aHHBIE C

MIPOEKTOM.

«XOoporIo» Pabora OOHapyKHUBAKOTCS Crynent IIpoext
BBITIOJTHCHA HA | HEKOTOPBIE OMMOKH B | JOCTATOYHO IIpeJicTaBiIe
JIOCTaTOYHO HCIOJIb30BaHUU MoJHO, HO 0e3 | H
BBICOKOM COOTBETCTBYIOIINX WHUILIUATUBBL ¥ | JJOCTAaTOYH
npodecCuoHa | TEXHUYECKUX CPEJICTB U | TBOPUYECKUX 0 TOJHO U
JTEHOM WH(POPMAITMOHHBIX HaxO0JI0K B CpPOK, HO
YpOBHE. TEXHOJIOT Ui BBITIOJTHIIT c
JonymeHno 1o BO3JIO)KCHHBIE HEKOTOPBIM
4-5 Ha Hero 33/la4u. | U
(akTHIeCKUX HenopaboT
OIINOOK. KaMH.
Crynent




Nurvie

YHHUBEPCAIIbHbIE
Komnerennuu, KOMIIETEHIINH
CBSI3aHHBIE C (komMyHUKa0OeT
HCII0JIb30BaHUEM BHOCTb
ITpodeccuona ’ Ot4eTHOCT
Onerka bHELS COOTBETCTBYIOIIUX MHUIAATUBHOCT .
BBIIIOJIHSIEMOMY IIPOEKTY b, YMEHUE
KOMITETEHIIUU
TEXHUYECKHUX CPENICTB U paboTtath B
MH(POPMALMOHHBIX «KOMaHJIE»,
TEXHOJIOT Ui yIpaBlIeHYEeCKHE
HaBBIKU U T.J.)
BOIIPOCHI,
CBSI3aHHBIE C
IPOEKTOM, HO
HEJI0CTaTOYHO
HIOJIHO.
«YnoBiersopute | YpOoBEHb OOHapy>xuBaeT CryneHr ITpoext
JIBHO» HEJ0CTaTOYHO | HEJOCTAaTOYHOE BBITIOJTHUII claH co
BBICOK. BJIaJICHHE HaBBbIKAMHU | OOJBIIYIO YacTh | 3HAUUTENbH
JlonymieHo 10 | paboOThl ¢ TEXHUYECKUMH | BO3JIOKEHHOH Ha | bIM
8 cpeAcTBaMu U | Hero paboThl. OI03/1aHNe
(haKTHYECKUX | COOTBETCTBYIOUIMMU M  (bonee
OIIHUOOK. nH(pOPMAITMOHHBIMHU HENEnn) W
CryneHt TEXHOJIOTUSIMU HE
MOXeT MOJTHOCTBIO
OTBETUTH
JMIIb Ha
HEKOTOpbIE M3
3aJJaHHbIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOEKTOM.
«HeynosnerBopu | PaGota He | HaBeikoB ~ pabotel ¢ | CTyaeHT IIpoekr He
TEJIbHO» BBITIOJIHEHA TEXHUYECKUMU MIPAKTUYECKH HE | CIaH.
Win cpeacTBaMu HeT, | pabora, HE
BBITIOJIHEHA Ha | HHQOPMAIIHOHHBIE BBITIOJTHWJI CBOM
HHU3KOM TEXHOJIOTUM HE OCBOEHBI | 3aJjauu 170071
YpOBHE. BBITIOJTHIJT JIUILb
JonyiieHo OTAENbHBIE  HE
Oonee 8 CYILIECTBEHHbIE
(akTHUecKux NOpYYeHHUs B
OILIMOOK. IpyHIoBOM
OTBeTel  Ha MIPOEKTE.

CBSI3aHHBIE C
POEKTOM
BOTIPOCHI
00HapyKUBaIo
T
HETIOHUMaHue
npeaMmera
OTCYTCTBHUE




Nurvie

YHHBEpCAIbHbIE
Komnerenmuu, KOMIIETCHITHH
CBSI3aHHBIE C (komMyHUKa0OeT
HCIIOJIb30BaHUEM BHOCTb,
[Ipodeccuona OTt4eTHOCT
COOTBETCTBYIOIINX UHHUIAATHBHOCT
Ornenka JbHBIC b
BEITIONTHSIEMOMY TIPOEKTY b, YMEHUE
KOMITETEHIIUU
TEXHUYECKHUX CPENICTB H pabotats B
UH(GOPMAIIMOHHBIX «KOMaHJIE»,
TEXHOJIOTHH yIpaBJIeHYECKHE

HaBBIKU U T.J.)

OpPUEHTALlUH B
Marepuaie
IIPOEKTA.

CmyOdenmbul 0012(CHbl. 3AIMUTHTD TPOCKT B PEXXUME TPE3EHTALNH, NMPEIbIBUTH (hailiibl
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccka3aThb O TEXHOJOTHSAX, HCIIOJNB30BAHHBIX HMH IIPH
BBIIIOJIHEHUH MPOEKTA, aTh OL[EHKY pabOoThl KaXKJJ0T0 WieHa IPYIIBI (eciu npoeKkm epynnosoll).

HpnMeprIe TEMbI JJIf1 BBINIOJIHCHUSA NMPOCKTHBIX 3agaHui

1. Hcropust pa3BUTHS HCKYCCTBEHHOI'O MHTENIEKTa B Poccun.

2. Hcropus pa3BUTHs HCKYCCTBEHHOT'O MHTEJUIEKTA 32 PyOEKOM.

3. HckyccTBeHHBI HMHTEIJIEKT B MpodecCHOHaNbHOH cdepe (B 3aBUCUMOCTH  OT
HarpaBJIeHUs IOATOTOBKH).

4. AHanu3 JaHHBIX y4yeOHOW aKTUBHOCTH 0Oydarouuxcs ¢ mpuMeHerneM M.

5. Amnanu3 o0pa3oBaTeNbHBIX JaHHBIX IPOEKTHOH J1€STEIbHOCTH.

6. Google Data Studio kak cpencTBO aHaIM3a ¥ BU3yalu3aluid 00pa30oBaTelbHBIX JTAHHBIX.

7. Pa3paboTka oHTOJIIOTHMU NPO(EeCcCHOHANBHOM MPeIMETHOM 001acTH.

8. IlpuHImme! pa3paboTKHU CUCTEM aIalTHBHOTO OOYYEHUSI.

9. 3apyOGexxHble CUCTEMBI a1alITUBHOTO O0YYEHHSI.

10. Poccuiickue cuctemsl aAanTHBHOTO O0yUYEHUSI.

11. Knaccudukanus HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

12. I'my0GoKue HCKyCCTBEHHBIE HEHPOHHBIE CETH JUIsl pELICHUS 3a/1a4 IJIAHUPOBAHUSI.

13. I'my0Ookue nCKycCcTBEHHbIE HEHPOHHBIE CETH JUISl peIlIeHHs 3a1a4 IPOTHO3UPOBAHUS.

14. 'my0oKre HUCKYCCTBEHHbIE CBEPTOUHBIE HEHpPOHHBIE CETHU JUIS pEIIeHus 3aaad
pacro3HaBaHUs N300paKESHUH.

15. CpaBHUTENBHAS XapaKTEPUCTUKA IIOJIHOCBSA3HBIX W CBEPTOYHBIX MCKYCCTBEHHBIX
HEHPOHHBIX ceTel JUIsl peleHus 3a1a4 Kiaaccu(uKauy U KiIacTepu3aluy.

4.5. Memoouueckue pexomeHOayuu no NOO20MOBKe K IK3AMEHAM U 3a4emam

H3yuenre MHOTHX OOIICTTPOGECCHOHATBHBIX M CIEIUAIBHBIX JUCIUIUINH 3aBEPIIACTCS
sk3aMeHoM. [ToAroToBKa K 9K3aMEHY CIOCOOCTBYET 3aKPEIUICHHUIO, YIITYOJIICHUIO U 00O0IICHHIO
3HAHWH, TIONy4YaeMbIX, B TIpoiecce OOydYeHHs, a TakXe NPUMEHCHHI0O HUX K pEIICHUIO
IIPAKTHYECKUX 3a/ad. ['0TOBACH K SK3aMEHy, CTYJEHT JIMKBUAMPYET HMEIoIIMecs MpoOeisl B
3HAHUSX, YIIIyOJseT, CUCTEMaTH3UPYeT U YIOPSIOYMBACT CBOM 3HaHMs. Ha sKk3aMeHe CTyaeHT
JEMOHCTPUPYET TO, YTO OH MPHUOOpEN B TIpoIecce OOYYCHHs] MO KOHKPETHOH Yy4eOHOM
JVCIIATUTAHE.



DK3aMEHAIIMOHHAsI CECCHUs - 3TO CEpUsl SK3aMECHOB, YCTAHOBJICHHBIX YY€OHBIM IJIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nusa. He cimemyer mymarb, 4to 3-4 MHS JOCTATOYHO IS
YCIELIHOW ITOATOTOBKH K K3aMEHaM.

B oti 3-4 gHA HY’)KHO CUCTEMaTHU3MpOBATh YK€ MMeronirecs 3Hanus. Ha koHcynpTanum
nepes 9K3aMEHOM CTYIEHTOB MTO3HAKOMST C OCHOBHBIMH TPEOOBAHUSAMH, OTBETST HA BO3HHUKIINE
y HUX Bompochl. [loaToMy nocenienne KOHCYIbTalii 00513aTeNNbHO.

TpeboBaHus K OpraHM3aldy MOATOTOBKM K AK3aMEHaM TE K€, YTO U NpH 3aHATHUSAX B
TE€YeHHE CEeMecTpa, HO COOJII0JIaThCs OHM JOJDKHBI Oojee CTporo. Bo-mepBbIX, o4eHb BakKHO
coOJII0/ICHHE peKnMa JIHS; COH HE MEHee § 4acoB B CYTKH, 3aHATHS 3aKaHUYMBAIOTCS HE MO3/IHEe,
yeM 3a 2-3 yaca 10 cHa. OnTuManbHOE BpeMsl 3aHATHM - YTPEHHHE WM JHEBHbIE 4Yachl. B
[epepblBax  MEXAYy  3aHATUAMM  PEKOMEHIYIOTCA  IIPOryJIKM Ha  CBEXEM  BO3IyXe,
HEYTOMUTEIIbHbIE 3aHATHS CIIOPTOM. BO-BTOpBIX, HATMUYKME XOPOLINX COOCTBEHHBIX KOHCIIEKTOB
nexkuuid. /laxke B TOM ciy4ae, eciau Obula MPOIYyIIEHAa Kakas-IMOO JEeKIHs, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHUTH (TiepenucaTh ee Ha Kadeape), 00ymarb, CHITh BO3HUKILIUE BOIPOCHI
JUIS TOTO, YTOOBI 3allOMMHAaHUE MaTepuana ObLJI0O OCO3HAHHBIM. B-TpeThHX, IpU MOJATOTOBKE K
DK3aMEHaM Yy CTyJIeHTa JOJDKEH OBIThb XOpOLIMM y4eOHUK WIM KOHCHEKT JIMTEpaTyphl,
NPOYMUTAHHOM MO yKa3aHWIO IMpPErojaBaTesis B TEUCHHE CeMecTpa. 37ech MOXHO 3(PQeKTUBHO
HCITOJIB30BATh JIUCTHI OIOPHBIX CUTHAJIOB.

Brauaine cienyer mpocMOTpETh BECh MAaTEpHUal IO CIABAEMOW JUCLUIIIINHE, OTMETUTH
uist ce0st TpynHble Bompochkl. O0si3aTenbHO B HHUX pa3oOpatbed. B 3akimouenue emie pas
1es1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE MOJIOKEHMS, HCMONb3YsS HPU ATOM JIUCTHI OMOPHBIX
CUTHAJIOB.

Cucrematnyeckasi IOArOTOBKA K 3aHATUSM B TEUEHHE CEMECTPA MO3BOJIUT UCIOIb30BaTh
BpeMs SK3aMEHAIIMOHHOM CECCUU I CHCTEMATH3alMU 3HAHWM.

1. KoHTpoJsb caMoCTOATeIbHOH Pa00ThHI CTY1€HTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTeIeM B ayAUTOPUH.

[IpenycMoTpeHbl crienyromue BHIbI KOHTPOJS: coOeceqoBaHUE, OIEHKa pedepata,
OIICHKA MTPE3EHTAINH, OLIEHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIMIOJHEHUS ITPOEKTA.

[HonpoOHble KpUTEpUU OLIEHUBAHHUS KOMIICTEHLUH NpuBeZeHbl B DOHAE OICHOYHBIX
CPEACTB IS TPOBEACHUS TEKYIIEH U MPOMEKYTOYHON aTTECTALNN.

2. Cnucok Jureparypsl 1 BbinoJHenuss CPC

OcHoBHas1 iuTEeparypa:

l. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemnekTyanpHble CHUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. Ilanbpmos. - Camapa : [ToBomkckuid
rOCYJJapCTBEHHBIM YHUBEPCUTET TEIeKOMMYHUKaIMi u uHdopmatuku, 2017. - 195 c. - Kuaura
Haxonutcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CeicoeB, /I. B. BBenenne B TEOpHI0 MCKYCCTBEHHOTO HMHTEIUICKTa :@ ydeOHOE
noco6ue / JI. B. Ceicoes, O. B. Kypurnra, J{. K. IIpockypun. — Mocksa : At [Tu Ap Menaua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrponHbli // Ludposoii
00pa3zoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:

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

Jlono/iHuTEILHASA JINTEpPaTypa:

1. AsepuenkoB, B. W. Cucrema ¢dopmupoBanus 3HaHuii B cpene HutepHer
Momnorpadust / AepuenkoB B. WM. - bpsHck : BpsHCKuil rocynapCTBEHHBINM TeXHUUECKUH
yHuBepcureT, 2012. - 181 c. - Kuura Haxogutcs B 6azoBoii Bepcuun ObC [PRbooks. - ISBN 5-
89838-328-X


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

2. [TaBnoB, C. N. CucreMbl HMCKYCCTBEHHOIO HHTEIJIEKTa : y4yeOHoe mocobue :
[16+] / C. W. [1aBnoB. — Tomck : Tomckuit rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIPaBICHUS
u paguodnektpoHuky, 2011. — Yacte 1. — 175 ¢. — Pexxum gocryna: no nmoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. . CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yueOHoe nocodue / C. U.
ITaBmoB. — Tomck : ToMCKHH TrOCYIapCTBEHHBI YHUBEPCHUTET CHCTEM YIPABICHHS U
pamnosnektponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHOe mocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOx#b1i1 dhenepanpubiii yausepcurert, 2016. — Yacts 1. — 123 c. :
cXeM., Wi., Tabn. — Pexum mocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&i1d=493307

5. Cotnuk, C. JI. IIpoekTHpoBaHUE CUCTEM HMCKYCCTBEHHOT'O MHTEIJICKTa : yueOHoe
nocob6ue / C. JI. Cotnuk. — 3-e u3g. — Mocksa : HtepHeT-YHuBepcuter MHpopManmoHHbIx
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Tekcr : anexktponHsbli / Lludposoit obpazoBarensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102054.html

Meroanuyeckas aureparypa:
1. MeTtoauueckue yka3aHus K CaMOCTOSTEIbHON paboTe (3JIeKTPOHHBIN BapuaHT)

HNuTepHeT-pecypcebl:

l. Bopoiickuit ®@. C. UHpopmaTruka. DHIMKIONEIUUYECKUN CIOBAPh-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHble MH()OPMAIIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymnHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI UCKYCCTBEHHOT'O MHTEJIEKTA; YU4eOHO-METOI. Toco0ue. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Undpopmaruka: yuebnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w//l: ®enmxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar


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