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BBEJIEHUE

Ilenn u 3a1a4n 0CBOEHUS TUCHUIINHBI

Iesnpt0 OCBOGHMS AMCLUIUIMHBI SIBJISETCS 03HAKOMJIEHHE CTYIEHTOB C KPYroM 3a/1ay B
00JaCTH MCKYCCTBEHHOIO MHTEJUIEKTa, a TAK)K€ 3HAKOMCTBO C OCHOBHBIMM IOHATUSMHU U
METOAaMU MAIIMHHOIO OOydYeHMsT M UX [PUMEHEHMEM K 3ajJadaM, OTHOCSIIUMCS K
npodeccuoHaIbHON 00IacTu.

3amaun  OCBOEHUS IUCLUIUIMHBI — O3HAaKOMJIEHHE CTYJIEHTOB C BO3MOXXHOCTSIMHU
UCTIOJIb30BaHUS TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUIEKTa B Ipo(ecCHoHanbHO chepe.

B pe3yabTare 0cBOCHMSI AUCHUILINHBI CTYAEHTbI J0JKHbI:

- HCIIOJIb30BATh IMPUHIHUIIBI pa6OTLI COBPCMCHHBIX HH(bOpMaL[PIOHHLIX TEXHOJIOTHI JIIsL
peleHus 3a1a4 NpopecCuoHaIbHOMN 1A TeNbHOCTH;

— BbIOMparh UUGPOBBIE TEXHOJOTWH, TNPOTPAMMHBIE CpPEIACTBA JUIS  PEIICHUS
poQeCCHOHANIBHBIX 3a71a4;

— TPUMEHATh  IpU  pellieHHMM  33Ja4  NpO(ecCHOHANBbHOM  JEATeIbHOCTH
CHeLMaTU3UPOBAHHOE ITPOrpaMMHOE 00ecrieueHIe U METO/Ibl UCKYCCTBEHHOT'O MHTEIUIEKTa;

- pa3pa6aTmBaTb OCHOBHBIC MOAYJH MHTCIUICKTYAJIbHBIX CUCTCM, BJIAJACTh IMPUCMaMHU
pelIeHus MPaKTHYECKUX 3a7ad B MPEIMETHON 00JIaCTH.

Ilepeyenb mNmIaHMPYeMBIX pe3yJabTATOB OOy4YeHHMsl IO JMCHMILUIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTaMi 0CBOEHHMS 00pPa30BaTe/IbHOI IPOrpaMMBbl

CTPYKTYPA U COJEP)KAHUE MPAKTUYECKHUX 3AHATUI

IIpakTnueckas padora 1.
AHanu3 cCOBpeMEHHBIX MPOTPaAMMHBIX CPEACTB ¢ puMenenueM UH.

Bonpocsl (koMneTeHUMU, HABBIKHN) 1JIS1 OCBOCHUS:
1. U3yuuth coBpeMEeHHbIE IPOrpaMMHbIE MPOAYKThI, OCHOBaHHbIE Ha V.
2. HayuuTbcst aHAJIM3UPOBATh BO3MOKHOCTH IPOTPAMMHBIX CPEJCTB ¢ mpuMeHeHneM MU.

3aua}mﬂ OJIA BBINMOJIHEHHUA U METOANYECCKHUE yKaSaHI/lﬂ:
3aganme 1
I/ICHOJ'IBSySI HpHBeI[eHHLIﬁ HHUIKC CIIMCOK HWHTCPHET-CCBIJIOK, a TaKiXE MAOpYruc HWHTCPHCT-
HUCTOYHHUKU, I/ISy‘-II/ITC I/IHTGJ'IJ'IGKTyaJ'II)HI)Ie CHUCTEMBI, Hpez[naraeMLIe Ha pI)IHKe.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-
vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
OHpCIlCJ'II/IT € UX HAIIpaBJICHUC!:
- skcniepTHbIE cucteMbl (DC);
- CUCTEMEI ¢ 0a3aMu 3HAHUI;
- HHTEJUIEKTyaJIbHOE 00yUYEeHHE;
- HEUPOHHBIE CETH.
3amanmue 2
HpoaHaHHSprﬁTe BO3MOXXHOCTH, 06J'IaCTI/I MNPUMCHCHUA, JOCTOMHCTBA U HEAOCTATKU U3YYCHHBIX
WHTEJUIEKTYyaJIbHBIX cucTeM. Ha ocHOBe aHanm3a cocTaBbTe OTYET B TAOIMYHOU (popme:

Haszsanue I10 Bo3MmoskHOoCTH OoOnacte CTOMMOCTH Uctounuk
WJIU CEpBUCA, MpOrpaMMBbI MPUMEHEHUS uH(pOpMaIuu
BEpCHsI (www. )



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

Cnenaiite BeiBog o poiHke [10. Paccuwnraiite ymenbHbIi Bec mo obnactu npumenenus I10.
N3o0pazute pesynbTat rpadudecku (MMOCTPOUTE JUATPAMMY).

IIpakTuyeckasi padora 2
DopManu3alusa 3HAHU I
Hcnonb3oBaHue ceMAHTHYECKHMX ceTell 1JIs NpecTaBJIeHusl 3 HAHUI
Bonpocsl (koMneTeHUMU, HABBIKHU) 1JIS1 OCBOCHMUSI:
1. WMByuuts oOmiee mpeacTaBIeHHE O CEMaHTHYEeCKOW ceTu U ¢peiimax i
MPEJCTABIICHUS 3HAHUM.
2. Hayuutbcsi CTpPOUTH CEMaHTHUECKYIO CEThb M UCHOJB3ys (peiiMbl peann3oBaTh
CTPYKTYPY OTHOLUEHHUI.

33}131—[1/151 JJIS1 BBIIIOJTHCHUS U MEeTOAUYECKHE YKA3aHUS:

CemaHTHUEeCKasg C€Th — 3TO OAHMH H3 crmoco0oB MpeaACTaBJICHHUA 3HaHui. M3HayaiabHO
CeMaHTHYecKas CeTh ObLia 3aAyMaHa KaK MOACJIb IMPCACTAaBICHUA IlOJIFOBpCMGHHOﬁ ImaMsATHu B
IICUXOJIOTHH, HO BIIOCICACTBHUH CTajla OJHUM U3 cIoco0oB MpeaACTaBJICHUA 3Hanuii B OC.
CemMaHTHKa — O3HAYAET 06HII/IC OTHOIICHHA MCKAY CUMBOJIaMH U 00BEKTaMU U3 3THX CUMBOJIOB.

E€MKOCTh
KJIacc
METAJLUIITYESCKINL,
AIHIIK CBOIICTBO | (pap(pOpOBBILL I1 T. JI.

TIpIIMED (dapdoporsrii

[Ipocreiimmii ob6pazelr ceMaHTHUYECKOM ceTh

BepumHsl — 3T0 00BEKTHI, AYTH — 3TO OTHOIIEHUs. CeMaHTHUeCKasi MOJIeNb HE PACKpPBIBAET caMa
1o cede KakiuM 00pa3oM OCYIIECTBIIsIeTCs peacTaBieHne 3Hanui. [loaToMy cemaHTHUECKasl CEeTh
paccMaTpuBaeTcs Kak METOJl MpEICTaBIE€HUs 3HAHUM W CTpyKTypupoBaHus 3HaHuil. Ilpu
pacuIMpeHu CEMaHTUYECKON CETH B HEH BOSHHUKAIOT APYrHe OTHOIICHUS:

IS —A (npunamiexut) u PART OF (sBasieTcst 4acThi0) OTHOIIICHUE:

1[€JI0€ —> YacCTh.

Jlactrouka IS — A nrtuna, «aoc» PART OF «reno». Hanpumep:

1s-a 1s-a
TOKA JIaCTOYKA IITUIA
|
|
1
|
BlIaJIceT THE3/10 i
I | W— 3| part of
. BECHA KPBLIbS
KOHEIl
OCEHb

Pacimnpenue ceMaHTUYECKOU CceTH

MoryTr ObITh M Jpyrue OTHOIIEHUS: BiafeeT. Torga cCeMaHTUYecKas CeTh pacIIUpsieTcs
MEepapXUUECKU (BEpLIMHA MMEET JB€ BETBH). KpoMe TOro, MOXKHO PAacIIMPUTh CETb U APYTrUM
OTHOLICHUEM:



IIEPUOJ —> «BECHA — JIETOX.

[Tomywaetcs nepapxuueckas ctpykrypa nousatus FOKO. MosxHo pa3outs Ha moacxeMbl. bonbinoi
po0JIeMOI Il CEMaHTHUYECKUX CETEM SIBISIETCA TO, UYTO PE3YJbTAaT BHIBOJA HE IapaHTUPYET
JIOCTOBEPHOCTH, TaK KaK BBIBOJ] €CTh [IPOCTO HACJEI0OBAHUE CBOWCTB BETBU 1S-a.

Jns oroOpaskeHUs] HEpapXMUYECKUX OTHOIIECHHA MEXIy OOBEKTaMH M BBEIEHHUS €IUHOU
CEMaHTHKU B CEMAHTUYECKUE CETHU OBLIO MPEAIOKEHO HCI0JIb30BaTh MpoueaypHbie cetu. CeThb
CTPOUTCSI Ha OCHOBE Kjacca (IIOHSTHS); BEPLUMHBI, TyTd W IPOLEAYpHl INPEACTABICHBI Kak
OOBEKTHI.

3apanue 1
Hcnosnp3ys COOTBETCTBYIOIINE AYTH IOCTPOUTH CEMAHTUUECKYIO CETh, KaCaIOLIYIOCs:
1. reorpadun kakoro-nmu0o peruona. Jlyru: rocynapcrBo, cTpaHa, KOHTUHEHT, LIMPOTA.
2. MMarHOCTHKY TJa3HBIX 3a0oneBaHuil. [lyru: kareropum Oosie3HeH, MaTo(U3MOIOTHYECKOE
COCTOSIHUE, HAOJIOJICHUS, CUMIITOMBI.
3. pacno3HaBaHUS XMMHUYECKHX CTPYKTyp. yru: ¢dopmymna BemiecTBa, CBOMCTBAa BEIIECTBA,
001aCTh MPUMEHEHUS], MEPBI NIPEIOCTOPOKHOCTH.
4. mpoueaypbl TIOHCKAa IIOJIE3HBIX MCKOMaeMbIX. Jlyru: HaUMEHOBAaHUE MCKOMAEMOTO,
pacIoyioKeHNe MECTOPOKICHHSI, TITyOMHA 3aJeraHusl, MeTObI 100bIUH.
5. cynmeOHoI mpoueaypsl. Jyru: opuandeckoe JUIo, COObITHE, MEPhl BO3IACHCTBHS, CIIOCOOBI
paccieioBaHus.
6. pacmpeneneHuss MPOAYKTOB IO MarazuHam. [lyru: MCTOYHHMK CHaOXEHHWsS, HAMMEHOBAaHUE
IPOAYKTa, CIOCO0 TPAHCIIOPTUPOBKU, KOHEUHBIM MYHKT TPAaHCIOPTUPOBKH.
7. onpeneneHus NPUHAAJIEKHOCTH KUBOTHOTO K ONPEECIEHHOMY BU]y, TUIY, CEMEUCTBY. Jlyru:
MECTO 0OUTaHUs, CTPOCHNE, OCOOCHHOCTH IIOBEJICHUS, BUJI TUTAHUS.
8. kaccuuKanuy MUIIEBHIX MPOAYKTOB. [lyru: HaMMEeHOBaHUE IPOIYKTA, COCTABIISIOIINE YacTH,
CHOCO0 MPUTOTOBJIEHHUS, CPOK XPAHEHHS.
9. pacnio3HaBaHUs THIIA KOMITbIOTEpa. J{yru: cTpaHa M3roTOBUTEINb, CTaHAapTHAs KOH(UTYypanus,
001aCcTh MPUMEHEHUS, HCHOIb3yEMOE IPOrpaMMHOE 00ecTIieyeHHE.
10. nepapxuueckoit cTpykrypbl BJI. Jlyru: cucrema, coctosiHue, Ha3HAYEHUE, B3aMMO/ICHCTBHE
COCTaBJISOIIMX.

Hcnonb3zoBanue (peiiMoB 115 npeacTABICHUS 3HAHUM
@peiimMbl - OIMH U3 PAaCHpPOCTPAHEHHBIX (OPMATIU3MOB INpeacTaBieHus 3HaHui B DC. Opeiim
MO’KHO TPEJCTaBUTh ce0e KaK CTPYKTYpY, COCTOSALIYIO U3 Habopa siueek - cioToB. Kaxaplil cinot
COCTOUT U3 UMEHU U acCOLMMPYEMBIX C HUM 3HaueHUil. 3HaueHHUsI MOTYT MPEICTABIATh COOOM
JaHHbIE, TPOIENYpPbI, CCbUIKM Ha Jpyrue ¢peiiMbl uian ObITh NMycThIMU. Takoe mocTpoeHue
OKa3bIBaeTCSI OUYEHb YAOOHBIM Ui MOJEIUPOBaHMSA AaHAJOTHM, omucaHus olnacte c¢
POIOBUIOBBIMU CBSI3SIMU MOHSATHH U T.11.
JIro60i1 GpeitMm COCTOUT U3 HEKOTOPHIX COCTABIISIOIINX, UMEHA U COJEPKAHNUE KOTOPBIX ONUCAHO
HUXKeE:
1. Umsa ¢peiima. D10 uneHTHdUKATOp, MpUCBaUBaeMbIid (peiimy, GpeliM TOIKEH UMETh UMS
YHHUKaJIbHOE B IaHHOH (peliMOBOIi cCUCTEME.
2. msa cnota. 310 MACHTU(DUKATODP, IPUCBAUBAEMBIN CIIOTY; CIOT JOJDKEH MMETh YHUKaJIbHOE
uMs BO (ppeiime, K KOTOpOMY OH MPUHAIIEKUT. OOBIYHO UMSI CIIOTA HE HECET HUKAKOM CMBICTIOBOM
Harpy3KH U SIBJISETCS JIUIIb UACHTU(PHUKATOPOM JTAHHOTO CIIOTA.
3. VYkazatenu HacienoBaHUS. OTH yKa3zaTeldW KacaloTCi TOJIbKO (PpPEeHMOBBIX CHUCTEM
UEPapXUYECKOro THIA, OCHOBaHHbIE Ha OTHOLICHUAX “‘abCTpaKkTHOE-KOHKPETHOE”, OHHU
MOKA3bIBAIOT, Kakyl HHpopMmaiuio o0 arpudyTax CJIOTOB BO (peiiMe BEpPXHEro YpOBHS
HACJIEYIOT CJIOTHI C TAKMMHM e UMEHaMU BO (peiiMe HMKHEro ypoBHs. THUIHMYHBIE yKa3zaTelu
HacinenoBanust Unique (U: - yHukanpHbI), Same (S: Takoi xe), Range (R: ycranosnenue
rpanui), Override (O: urHopupoBath) u T.1. U MOKa3bIBaeT, YTO PpeiiM MOKET UMETh CIOTHI C
pa3sHbIMM 3HAYEHUSMHU: S - BCE CIOTHI JOJDKHBI MMETh OJMHAKOBBIC 3HaueHus, R - 3HadycHue
CJIOTOB (ppeliMa HUKHETO YPOBHS JOJDKHBI HAXOAWUTHCS B IpENeNax, YKa3aHHBIX 3HAYCHUSIMHU



cinotoB (peitma BepxHero ypoBHs, O - mMpu OTCYTCTBUU YKa3aHHs 3HaueHHUE ciora (peiima
BEPXHErO0 YpPOBHSI CTAaHOBHUTCS 3HAUY€HHEM cloTa ¢peiiMa HUKHEro YpOBHS, HO B ciydae
OTIpe/ieNIeHUs] HOBOTO 3HAYCHHUS CIOTOB (PpeiiMOB HIDKHUX YPOBHEH YKa3bIBAIOTCS B KayeCTBE
3HAYEHUU CIIOTOB.

4. Yka3zaHue THIMA JIaHHBIX. YKa3bIBACTCS, YTO CJIIOT UMEET YMCIICHHOE 3HAYCHHE, JTHOO CITYKUT
ykazareseMm Jipyroro ¢peima. K Tunam qaHHBIX OTHOCATCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (neiictButensueiii), BOOL (6ynes), LISP
(mpucoenunennas mnpoueaypa), TEXT (rexcr), LIST (cmmcok), TABLE (tabmwmma),
EXPRESSION (BblpaxkeHue) u zip.

5. 3nauenue cnorta. IlyHKT BBOJa 3HaueHUs ciOTa. 3HAYEHHE CIOTA JIOJDKHO COBIAAATh C
YKa3aHHBIM THUIIOM JIaHHBIX 93TOr0 CJIOTa, KPOME TOTO JOJDKHO BBINOJHATHCS YCIOBUE
HACJICTIOBAHMUS.

6. lemon. 3neck naercs onpenenenue aemonoB tuna I[F-NEEDED, IF-ADDED, IF-REMOVED
u T.A. JleMoHOM Ha3bIBaeTCsi Mpoleaypa, aBTOMATUYECKU 3alycKaeMas IMpU BBIOJIHEHUU
HEKOTOPOT'O YCJIOBHS. IEMOHBI 3aITyCKAIOTCS TIPU

oOpallleHuu K COOTBETCTBYIOLIEMY CJIOTy. Kpome TOro, AeMOH SBISETCS Pa3HOBUAHOCTHIO
MIPUCOCTMHEHHON MTPOLIETYPHI.

7. IlpucoenuuenHas npoueaypa. B kauecTBe 3HaU€HUS CIIOTa MOYKHO HCIIOIB30BaTh IPOrpaMmy
npouenypHoro tumna. Korma Mel roBopuM, 4TO B MOJAEIAX IPEACTaBIICHUs 3HaHUM ¢peiimamu
00BeAMHSIIOTCS IPOLEAYPHBIE U JeKIapaTUBHBIEC 3HAHUS, TO CYUTAEM JIEMOHBI U IPUCOCTUHEHHbBIE
MpOLIeYPHI TPOLICTYPHBIMUA 3HAHUSIMH.

Oco0eHHOCTBIO HEPAPXUUYECKOM CTPYKTYPHI ABIISETCS TO, UTO HHPopMaIus o0 arpudyrax (peiima
Ha BEpPXHEM YpOBHE COBMECTHO UCIIOJIb3YETCsl BCeMU (PpeiiMamMu HUKHUX YPOBHEH, CBI3aHHBIX C
HUM.

Hampumep: ®@peliMmoBoe npeacTaBieHe KOHPEPEHIUH.

Hepapxuueckue hpeiiMoBBIE CTPYKTYPBI 0a3UPYIOTCS Ha OTHOIIEHUsX IS — A Mexnay dpeiimamu,
OTHUCHIBAIOIIMMHU HEKOTOPYIO KOH(pepeH1no. Bee dhpeitMbl JOMKHBI coiepKaTh HHHOPMAITHIO O
JATE, MECTE, HA3BBAHUU TEMbI, JOKJIAJTYUKE. Takum o6pa3om, Ha caMOM BepXHEM
ypoBHe onpeneineH gpeiim KOHOEPEHIIMA.

Koudepenuuu paznensrorcss Ha KOMMEpueckue U mo pa3Butuio. OHU COCTABISAIOT JOYEPHUE
¢dpeiimbl. B HUX MOTYT OBITH 100aBIEHBI CJIOTHI: 00bEM TOPTOBIHU U OFOKET.

KOHdIepeHLHA
Hama
Mecro
Tena
IS-A IS -A
KOMMEPY eCK I10 PA3BHTHIO
Hama Adama
Mecro MecTo
Tema Toprormsi Tema PaszeHIHE
JIOK/TaT4HK JOKIMaquHK
IS-A
02.01.92 4 KoHpepeHIHA
Aama
Mecto KongepeHi-san SK3EMITTAD
Tema
JormamaHk  Amako

[Tpumep ¢ppeiiMmoBoit MogenH

3ananme 2.
Hcnionb3ys GppeiiMOBYI0O MOENb TIPEACTABICHHS 3HAHUN pealn30BaTh CTPYKTYPY OTHOIICHUH,



OTIHCBIBAIOIIHE CIIEAYIONINE CUTYAIHH:

1. 5K3aMeH MO JUCHUILIMHE 38 CEMECTp y MPEToIaBaTes IPH COCTABISAIOIINX: CEMECTD, K3aMEH,

IpernoaaBaTelb, OLEHKA, CTYICHT, 10Jy4aTh.

2. BEJOMOCTb IIPH COCTABIISIONIMX: JAUCIUIUINHA, CTYACHT, 9K3aMEH, CEMECTp, IPEIo1aBaTeb,

OLICHKA.

3. KoH(epeHIus 0 KOMMEPYECKUM BOIIPOCAM IPU COCTABJISIONIMX: JaTa, MECTO IPOBEACHUS,

TEMa, L1eJIb BBICTYIAOMINE.

4. moy4eHue OLEHKH IPU COCTAaBIIIONINX: IPENOAaBaTeNb, CTYICHT, OLIEHKA, OIy4aTh.

5. UCMOJIB30BAHUS M3JEJIUS NIPH COCTABISAIOIINX: OpraHU3aLus, pa3paboTka TEXHOIOTUYECKOr0

peuieHus, ucciaenoBanue «puzndeckoro 3dexra», METOAbI CO3TaHUS H3/ICNHS.

6. undopmarmonHast crpykrypa B/l B MamIMHOCTPOCHMH MpPH COCTABISIOMINX: (U3UUECKUE

3¢ QEKThl, TEXHUYECKHE DPEIICHHs, U3AEIHs, OObEKT IOCTaBKU W3AEIHs, MPHUOOPHl M CTEHIH,

HOPMATHUBBI.

7. xinaccu(uKanys MPOAYKTA NPH COCTABISIONIMX: Ha3BaHWE, O0JIAaCTh NMPHMEHEHUS, CII0CO0

XpaHEeHHs, CTIOCO0 TPAHCIIOPTHUPOBKH.

8. ayauropus (ONMCAaHWE) TPU COCTABISIONIMX: BMECTHMOCTb, Ha3HAYCHHE, COCTABIISIOIIUE,

MECTOHAaXOKICHHE.

9. )KHBOTHBIN MUD IPU COCTABIISAIOMINX: BUJ, TUII, CpPela OOMTaHHs, OCOOCHHOCTH MOBEACHUS.
IIpakTuyeckue padornl 3-5

Co3aaHue OHTOJIOTHU B CHCTEME PROTEGE. Ocnossl RDF u OWL

Bonpocsl (KoMneTeHUMH, HABBIKH) /ISl OCBOCHUS:

3. OmpenenuTh NOpPeAMETHYIO 00JacTh, CO3/1aTh  KJIAcChl, OTHOLIEHUS C
UCIIONIb30BaHueM cucteMbl Protégé, a Takke Ha mnpumepe co3manHod b3
paccmotpets Mojaenb RDF, s3pi1k OWL 1 cunTakcuc Turtle.

4. Hayuutbcs peanuzoBbiBaTh noHATHA Defined Classes, DL Query B cucreme

Protége

N3y4unTh BO3MOXKHOCTH si3bIKa 3anipocoB SPARQL

6. Hayuurtbcs aHanm3upoBaTh CO3/1aBaTh MpaBMIIa Ui MPOBEPKH MH(OpMAIMK O
ToBapax ¢ nomouisko A36i1koB SWRL 1 SQWRL .

o

33)18]—[14;[ JJIS1 BBIIIOJIHEHUS 1 MEeTOANYECKHMEe YKA3aHus:

B kauectBe mpumepa OyAeT paccMOTpeHa HHQpOpMAIUs O KOHKPETHOM TOBape
(xoHKpeTHOM cMapT(hoHe!) U Ha ee OCHOBAaHMH COCTaBNeHa MepBas Bepcus b3.

[lepen nawamom paboTel ¢ cucremon Protégé [6] HEOOXOIMMO COCTaBUTH XOTSI OBI
HEKOTOPYIO YNPOIIEHHYIO KOHIENTYaIbHYI0 MOJIENb MpeaIMeTHOM o0mactu. U, 1yist Toro 4To0s!
MOTOM He OBUIO CJIOXKHOCTEH ¢ ee dopmanuzaiueid, HeoOXOANUMO OIPEACTUTh KaKUMH
CYIIHOCTSIMU MO>KHO onepupoBaTh. B nanHoM ciyuae 3to cymnoctu moaenu RDF [1, 2] u si3p1ka
OWL [4], T.x. MHOTHME cUCTEMBI W OUOIMOTEKH, B TOM uucie Protégé mopmepxkuBaeT STH
CTaH/apTHl, ¥ OHU SABJISIOTCS HanboJiee paclpoCTPAaHEHHBIMHU.

Crout cpazy ormeTuTh, uto Moneiab RDF sBnsercs aOcTpakTHONH U CylIecTBYeT
MHO>KECTBO SI3BIKOB C Pa3HBIMHU CHHTaKcucaMu, peanusyrommux ee [1]. OWL takke MoxeT ObITh
npeoOpa3oBaH B HECKOJBKO HOTANMK U B 110001 u3 s1361k0B RDF [4]. KoHKpeTHBIE CHHTAKCUCHI
OyIyT o0CYKIaThCs MO3/IHEE U BCE MPUMEPHI, OMMUCAHHBIE HIKE MOTYT UX HE MPUACPKUBATHCSL.

Ontonoruss B pamkax wmonenu RDF mnpeamonaraer omnpenenenue nroObIX TMOHSATHI
MPEeIMETHOM 00JIACTH B BHJIE TPOEK: CYOBEKT — MpeArKaT — 0ObEeKT. MHOXKECTBO TaKUX TPOEK
obpazyer rpad moHATHH. CyOBEKTHI W OOBEKTHl HWHTEPHPETHPYIOTCS KaK BEPIIWHBI
OpUEHTUPOBAHHOTO Trpada, a MpeauKaThl KaKk €ro AYrd (U ONpeNessioT OTHOIICHUS MEXIy

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



CYIIHOCTSIMH). BepInHbl MOTYT OBITH CIEAYIOUINX TUIIOB: pecypc, IMyCcTast BEpIIMHA.

Pecypc onmchiBaeT HEKOTOpPOE MOHITHE PEATILHOTO MHUpPa U Pa3/eisieTcsl Ha CChIJIOYHbIE
pecypcsl U ckansipHble. CCbUIOUHBIE PECYPCHI — 3TO HEKOTOPBIE MOHSATHS, KOTOPbIE MOTYT UMETh
xapakTtepuctTuku (Hampumep, cmaptdod, cmapthon SMGI6SFZPHZER, »skpan). Takum
HOHSTHSAM TpPUCBaMBaeTCs INIoOaNbHBIN yHUKaNbHBIN uaeHTudukarop IRl (Internationalized
Resource Identifier) (mampumep, http://myontololgy.org/goods#phonel). CooTBeTCTBEHHO, TaKue
pecypchl MOTYT HaXOJUThCS KaK Ha MECTe CyObeKTa, TaK M Ha MeCTe 00bEKTa B 3aBHCUMOCTH OT
npeIuKara.

CkamnsipHble pecypchl yKa3blBalOT HEKOTOPHIE KOHKPETHBIE XapaKTEPUCTHKH U SBIISIOTCS
POCTO 3HAYEHHEM ompezeneHHoro tuna. COOTBETCTBEHHO, TAKUE PECYpChl MOTYT HAXOAUTCS
TOJIBKO Ha MecTe 00bekTa. Ho, mpu 3TOM Al HUX MOXKET ONPEACTATHCS THII U ISl CTPOKOBBIX
3HAYEHUI MOXKET OINpeAensaThecs sA3bIK. Hampumep, mig Hameidl nmpeaMeTHOH 00JacTH TaKUMU
CYITHOCTSIMA MOTYT SIBJISIThCS: 6.2 (KOHKpeTHas nuaroHanb 3kpana; float), «Samsung Galaxy
S9+— (opuruHanbHOE Ha3BaHUE; string); «4epHBI@ru (IBET; string; pyccKuil).

Taxxe HEOOXOIUMO OTMETHUTbH, YTO «IIPEIUKAT " TAK)KE MOXKET OBITh «CYOBEKTOM ™ WJIH
«00BEKTOM ™ B paMKax JAPYTUX TPOeK. ITO HEOOXOAUMO YTOOBI, HAIIPUMED, OMTUCATH OTPAaHHUYCHUS
JTAHHOTO OTHOIICHUSI.

[Tycras BepiinHa B OCHOBHOM HEOOXOAMMa Ui «MMHUTALUs — N-apHbIX cBsi3eil. Kak BuaHO
U3 KOHLICMIIMH MOJEIN, MPEeIUKaT MOXKET CBA3BIBAaTh TOJNBKO 2 pecypca. Ho, 3To pemaercs c
MOMOIIbIO BBEJICHHS MPOMEKYTOYHON BEPIIMHBI U pa3/IeJICHHUEM CBSI3U Ha HECKOJIbKO OMHAPHBIX.
[Tpu 5TOM BepimHa HE OyIeT MPEACTABIATH MOHATHE PEATHHOTO MUpA U €i HET CMBICIIA J]aBaTh
YVHHUKAJIbHBIN TJI00aNbHBIN HACHTU(UKATOP, JOCTATOYHO JIOKAIBHOTO JJISi COCTaBJICHUS TPOEK.
VIMeHHO /17151 TaKMX BEPIIUH M BBeJIEH 00Cyx1aeMbiid TuI. [Ipr 3TOM HE Bcerja O4eBHIHO CTOHT
JIM BBOJIUTH JAJIs1 TOM WIJIM MHOU CYIIHOCTH Ti00anbHOU uaeHTudukarop. Hanpumep, KOHKpeTHBIN
cMapTPOH 00JaaeT PSIIOM XapaKTEPUCTUK AUCIUICS W ObLTO PEHICHO BBIACIUTH JHUCIIICH Kak
OTJENIbHYIO CYIIHOCTh. [Tp1 3TOM JU1s1 HAaC OH SIBJIIETCSI HEOThEMIIEMOI YacThio cMapTQoOHa, a mpo-
M3BOJIUTENb CMapT(OHA MOKET CTaBUTh Pa3HbIE MOJIEIH JUCIUICS OT Pa3HBIX MPOHU3BOIUTEICH
IpU YCIOBUHM COXPAHEHUS XapaKTEPUCTHK. Torja MoxeT ObITh 11e1eco00pa3HO MCMOIb30BaTh
nyctyto BepmuHy. C JIpyroil CTOPOHBI, €CIIM TPOW3BOIUTENH MPHCBOWI JAHHOMY TUCILUICIO
OTIpeIeIEHHBINA KOJI, TO MOXET OBbITh 11e1ec000pa3HO BBIIEIUTH €ro Kak pecypc. T.K. OH MOXeT
OBITH YCTAaHOBJIEH U Ha JIpYrod cMapTQoH, a Takke OyAeT Mpollle pealn30BbIBaTh, HAIIPUMED,
3arpockl JUIs ONpEeNeHHUs] CEpBUCOB, IJle €CTh B HAJNMYMU JAaHHBIA qucriei. s mpumepa
MyCTOW BEPUIMHBI PACCMOTPUM XapaKTEPUCTHKY «pa3pelIeHne " Y KOHKPETHOTO JTUCTIIES:

SM-D-G965FZPHSER pa3pemienne  x

_X ropuzoHTaib 2960

_X BepTukans 1440

JlanHble TpoiKK onuChIBaIOT rpad, n300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER il RS ropu3OHTaNb

2560

» 1440

BEDTUKalb

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucriest

CTOUT OTMETHUTD, YTO JaHHBIE IOHATHS TAK)K€ MOKHO OBbLIO OMHUCATh C UCHOJIb30BaHUE 2
CBSI3eH «paspelleHne rop—, «paspelieHre Bep— M 0e3 NpOMEeXYTOYHOH BepIIMHBL YTo
MOKA3bIBAET, YTO CO3JaHHE OHTOJOTHH OCTAeTCsl BapUaTUBHBIM IMPOIIECCOM, 3aBUCAIINM OT
KOHKPETHBIX LIeJIel U MPeINoYTeHNH pa3paboTyunKa.

Kak npasuno IRI pecypca cocrout u3 naenruduxaropa b3 unu npocTpancTBa UMEH U
uneHtuukaropa noustus B Hem. Hanpumep, «http://myontololgy.org/goods#phonel—, moxer
O3HayaTh, YTO OMNHUCHIBaeTCsA TMoHATHE «phonel— B b3 TOBapoB ¢ wuueHTUPHUKATOPOM
«http://myontololgy.org/goods#—. UToObl He MHCaTh KaXAblil pa3 ModHbIA uaeHTuduKarop b3
WIA HIPOCTPAaHCTBA HMMEH, €ro 3aMeHsoT Ha npepukc. Hampumep, MOXHO 3amMchIBaTh



http://myontololgy.org/goods#phone1
http://myontololgy.org/goods#phone1

«mo:phonel—, rne mox «mo:— Oyner noapaszymeBathces nonnslii IRI B3.

Cranmapt RDF BBOAMT HE TOJBKO KOHIICTIIMIO, HO M 3 TIPOCTPAHCTBA UMEH C OOITUMU
norsitusimu: rdf, rdfs, xsd [3]. I'me xsd ommchiBaeT THIMBI, KOTOPhIE MOXKHO HCITOJIb30BAaTh B
o"Htojorusix Ha Oa3ze RDF (mampumep, xsd:string, xsd:integer, xsd:double, xsd:boolean).
Hanpumep, paspemienue 1ucmiest o TOPU30HTAIM MOTJIO OBITh OMMCAHO CIIETYIOUTIM 00pa3oM:
_ X ropm3oHTaIb “2960”"xsd:integer. OcHoBHble moHaTHsS u3 rdf, rdfs, koropeie OymyT
UCITIOJIB30BaThCSl B paMKax AaHHOW pabotel: rdfs:Resource (monsrme pecypca, OMHCaHHOTO
panee), rdfs:Class (monsarue knacca), rdf:Property (monstue oTtHomienus), rdfs:subClassOf
(oTHOIIEHUE, KOTOPOE OMpeAessieT «CyOBeKT ™ Kak mojakiacc «oowekra™), rdfs:subPropertyOf
(OTHOIIEHUE, KOTOPOE OIpENeNsIeT «CYObEKT~ KaK YTOYHEHHE «OOBEKTa™, SIBIISIOUICTOCS
otHomieHueM), rdfs:domain (oTHomIeHUWE, OmpeneNnstonee 00JIACTh ONPEICIICHUS JIPYroro
oTHomeHus ), rdfs:range (oTHOIIEHHE, ONpeeIsItolee 00J1acTh 3HAYCHUS IPYTrOT0 OTHOIICHHS ),
rdf:itype (oTHOIIEHHE, KOTOPOE OMPEAETSIeT «CYOBEKT ™ KaK IK3EMIUIAP «00BEeKTa ™).

OWL sBnsieTcss CTaHIApTU3MPOBAHHBIM SI3BIKOM CO37aHusi OHToJormid. OH uMeer
HECKOJIbKO BapUaHTOB CHUHTAaKcHca (B TOM 4uclie (YHKIMOHAIBHBIN), a TaKKE MOXET OBbITh
npeoOpasoBan B t000it u3 cuatakcucoB RDF. T.x. OWL coBmectum ¢ RDF, To B HaieMm ciyuae
OH OyJIeT HWHTEePIpPEeTUPOBAThCA Kak HajucTpodka Hax RDF, koropas yTodHsSET MOAXOI K
CO3JIaHUIO OHTOJIOTHH, pacIIUpPSET BO3MOXXHOCTH MOJICM W BBOJUT HOBBIC CYIIHOCTU (U3
IIPOCTPaHCTBA UMEH OWl).

b3, co3mannbie ¢ ucnonb3oBanueM OWL mpenmnonararoT, 4To Ha HUX MPOU3BOIUTCS
BBIBO/I, KOTOPBIH TIO3BOJISET MPOBEPHUTH HEITPOTUBOPECUMBOCTh b3, BBIBECTH HOBBIC OTHOIICHHMSI.

B cBs131 ¢ 3TUM ONKCaHUE OHTOJIOTUU MOXHO Pa3JIeiUTh Ha:

1 CymHoctu. Bee nonsitus, onvcannbsie panee B pamkax RDF, a Takxke HeKOTOpble HOBbIE
n3 OWL;
2 Breipaxkenusi. Onucanue MoHATHSA 4Yepe3 KOMOWHAIIMIO MHOXKECTBA JIPYTUX CYIIHOCTEH.

OnHUM U3 OCHOBHBIX IPUMEPOB NPUMEHEHHUS SIBIISIETCS OINpeesIeHUe Kilacca Yepe3 BhIpakeHHe.
Hanpuwmep, «Kamepodon— — 310 TenedoH, KOTOPHI MMEET HE MeHee 2 OCHOBHBIX KaMep ¢
paspelnieHneM He MeHee 20Meranukcesneil; HOBbI TUIT «YHCI0™ — 3TO 00BEANHEHNE MHOKECTB
LEJIBIX YUCEeJI U YHCeN C APOOHOM YacThIO.
3 Axcuombl. TOYHO M3BECTHBIE MOJOXEHHUS MU TOJIOKEHUS, KOTOpbIE BCEIr/a JIOJIKHBI
ocTaBaThCs HWCTHHHBIMH. Hampumep, Ha oOTHOImEHHE «UIOTHOCTBIIMKCENne— MOryTr OBITh
HAJIO’)KEHbl OTPaHUYEHHUsI HA 00JaCTh ONpeNeNeHuss — IK3EeMIULIp Kiace «Jlucruieii— u o0nacte
3HaueHus — «uesnoe yucino—. [Ipu aTom ecnu B 6a3e 3HaHMi Oynet Tpoiika «G miotHocTbl Iukceneit
529—, TO 3TO MOKET MPUBECTH Kak K OomuOke (eca G TOYHO HE MOXKET SBIATHCS 3K3EMIUIIPOM
Kiacca «Jlucmieli—), Tak 1 K BeIBoiy HoBoro otHorieHus «G rdfitype ducrieii—.

Kak y»e Ob110 ckazaHo Beiie, OWL noGaBnsieT HOBble HOHATHUS U aKCUOMBI. J[J1s1 TaHHOM
paboThl HEOOXOIUMBI CIETYIOIINE TOHSATHS:

1 owl:Class. Ananoruyno rdfs:Class;

2 owl: Thing. Knacc, siBastromumiicst mpeakoM Bcex kiaccoB. AnanorudeH Object B
HEKOTOPBIX S3bIKaX MPOTPAMMUPOBAHHS,

3 owl:ObjectProperty. [lonkmnacc otnomenwnit (rdf:Property), cBsi3piBaromux aBa pecypca ¢
IRI;

4 owl:DataProperty. [Toaxnacc ornomenuii (rdf:Property), csi3piBatormux pecype ¢ IRI u
TUTepan,

5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu object/data property,
SIBJISTIOIIIEECS TPEIKOM Bcex Object/data property;

6 owl:FunctionalProperty. Knacc oTHoeHuil, npuMeHsIeMbIX K OJHOMY «CyOBEKTYy ™
TOJILKO OJIMH pa3. T.e. B OHTOJIOTUU HE MOXKET CYIIECTBOBATh JiBA TPHUILIETa «X C Y1, «x ¢ y2—,
rae yl u y2 pasnsle cymnoctu u «c rdf:itype owl:FunctionalProperty—;

7 owl:disjointWith. OTHoIIeHUE, NEKTapUpyIOlIee, YTO IK3EMILIIP CyObeKTaKIacca He
MOeT OBITh OZTHOBPEMEHHO 3K3eMIUTIIPOM 00BbeKTa-Kinacca. T.e. B OHTOJIOTUH HE MOKET
cyliecTBOBaTh JBa TpuIiera «x rdfitype yl—, «x rdfitype y2—, rae yl u y2 pa3sble kiaccol 1 «yl



owl:disjointWith y2—.
8 CymHoCcTH, He0OXOAUMBIE JJIs COCTABICHHS BRIpaXKEHUH. By1yT OnMChIBaTh MpH
nosieiieHnu (owl:members,, owl:unionOf u 1.1.)

Temneps, Koraa CymHOCTH, KOTOPBIE MOT'YT OBITh HCITOJIb30BaHbI, 0003HAYEHBI,
MOYKHO CIUTAHHUPOBATh 00IIIee OMUCcaHue peaAMeTHON obacTi. OHO pa3/ieeHO Ha OIMCAHNE
KJIACCOB, SK3EMILISIPOB M OTHOIICHHIH MEKy HUMH (pUC. 2) U OMUCAHWE CAMHUX OTHOIIEHUI

(puc. 3).

—» owl:Class SM-G965FZPHSER

» 2018
rof Bbinycka
—
5 ; npovssoguTens
20 [ 1osa rdf:type —
@ P SM-G965FZPHSER
(@]
-2 rdfs:subClassOf ™
9 SM-D-G965FZPHSER
£ CmapTdoH
o AnaroHans TEXHONOrNA yacTb
rdf:type, SRDa 3aroT! HUA 3KpaHa
L— YacTb TOBapa uper AMOLED
P v i _i Exynos 9810
———4 6.2 paspewenune -
L Oucnnewt e 3KpaHa ZHamny KON-80
anep
§ nuKceneis 16 8
,:—_)m" L— Kamepa 529 pesle s paspelleHne yactota pabpTbl
-g Ly BEpPTUKaab npoueccopayrru
wv
2 sa [2.9, 1.9]
T }— Npoueccop /6/\’ P 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, OMUCHIBAIONIETO KIIACCH, SK3EMILUISIPhI U X OTHOIICHHUS B PaMKax
OIucaHus cMapT(HOHOB

owl:Property ) cso6oaHoe
rdfs:sylsPronefyOf rdfs:range
4yacTb TeKcToBoe PN xsd:string

rdfs:domain rdfs:range \

Tosap xsd:string \ unknown
rdfs:range rdfs:subProgertyOf

Yactb ro?a/ paspelueHune
Kog npoussogutens —
y rdfs:range
HUcnosoe. 1« TexHonorvA nsrotosnenna | | PaspelueHue
rdfs:range 9Rpata
xsd:double rdfs:subPropertyOf w:‘domain
rdfs:domain Oucnnei

rog, Bbinycka —/ rdfs:domain
paspelueHue

ANaroHanb aKpaHa

rOpU3OHTaNb

Puc. 3 ®parmenT rpada, onuchIBaroIEro CBOMCTBAa B paMKax ONMucaHusi cMapT(HOHOB

B pamkax npuBezieHHOTO (hparMeHTa KJI1acCcoB BblJI€JIEHb OUEBUIHBIE KIACCHI:
«ToBap», «Cmaptdon». Takke BBIIEICHBI HEKOTOPbIE OTIEIbHBIC COCTAaBJISIONINE cMapTdoHa
Kak moAkJjacchl kiacca «Hacte ToBapay: «Jlucmeity, «Kamepay, «lIpoueccop», K AKKyMYIATOP».
CIOI[a BBIACJICHBI TOJIBKO CaMbIC BaXHbLIC YaCTH, KOTOPLIC 6OJII:H_I€ BCCTO HHTCPCCYIOT
nmoKynaTesield W Haumboyiee IIeHHBI mpu o00paboTtke wuHMopmanuu o ToBape. OcTalbHBIC



XapaKTEePUCTHKN OyIyT 3a1aBaThCsi OTHOIICHUSMH MEXAY KOHKPETHBIM CMapTGOHOM U
KOHKPETHBIMU 3HA4YECHUSMH (Ha M300paXKEHUU B KayecTBE NMpHUMeEpa TAKMX OTHOIIEHUIH MOXKHO
BUJETh: «TOJ BBIIIYCKa», «KOJA Mpou3BoauTens»). CTOUT OTMETUTb, YTO HEKOTOPBIEC Y3JIbI
(manpumep, «[2.9, 1.9]») 3axanbl B aOCTPaKTHOM BHJIE M KX KOHKPETHOE 3aJlaHue Oy/IeT 3aBUCETh
OT UCTIOJIb3YyEeMOT'0 CHHTAKCHCa U/UITH BO3MOKHOCTEH HHCTPYMEHTAILHONW CHCTEMBI.

B pamkax npuBeneHHOro hparMeHTa CBOMCTB He cliellano pasaencnue Ha ObjectProperty
u DataProperty Bo nz6exanue U3IUIIHEeH KOHKPETU3aIuH (TIPH pealin3alii pa3ieieHue AeaeTcs
OUeBU/IHBIM 00pa3oM). B pamkax mnpsmbIx HacieqHUKOB «owl:Property» Bbl€l€HBl THIIBI
BO3MOXXHBIX  OTHOLIEHMH:  «4acTb» (I  CBS3M  TOBapa C  €ro  4acThlo),
«UHCIIOBOE/TEKCTOBOE/CBOOOIHOG/paspenieHue» (JaHHBIE CBOMCTBA  OMNPEICIAIOT  TPYMILY
CBOICTB, 00BETMHEHHBIX 001IIel 0071aCThIO onpeeeHus. Pa3aenenue Ha TEKCTOBOE 1 CBOOOTHOE
CIENaHO A yNpouleHus JanbHeiieid oOpaGorku. [lox TeKCTOBBIMM IOJpPa3yMeEBAIOTCA
KOHKPETHBIC 3HAYCHUS, KOTOPBIE IOTOM MOTYT OBbITh MpeoOpa3oBaHbl B MepeyrcasieMblil TuI. B
paMKax CBOOOJHBIX JK€ ONMCAHUS MOTYT COJAEPKaTh HECKOJIbKO XapaKTEpUCTHK, OJHY
XapaKTEPUCTHKY, 3alMCAaHHYIO pa3HbIM 00pa3oM W T.1.), «unknowny (TpymIa XapaKTepHCTHUK,
no0aBiIIeMBbIX aBTOMAaTUYECKH B Ipolecce cOopa MH(OpMaUM, Ui KOTOPBIX HEBO3MOKHO
OIPEAENIUTh PUHAUIEKHOCTh K paHEE OIMCAHHBIM T'PYIIIaM).

Heo6xoauMo noHuMarh, 4To B paMKax pHC. 2, puc. 3 NMpHUBEIEHbI TOJIBKO (hparMeHTh
rpada s ynpomenus. OcraBiuecs: pparMeHThl ONUCHIBAIOTCS aHAJIOTHYHO U HE 00JIagaroT
JIOTIOJIHUTEIBHBIMH OCOOCHHOCTSMHU.

T.k. omucanme MOKHO TMOJApa3yMeBaTh BO3MOXKHOCTh cOOpa HMHOpMaLuu ¢
UCIIOJIb30BAaHUEM IPOIPAaMMHBIX CPEJCTB, HEOOXOAWMO OOrOBOPUTH KaK IPH 3TOM Oyjer
IPOUCXOIUTH 100aBJIE€HNE HOBBIX CYLIHOCTEH:

1. ITosryunTs C 1eTaNbHOM CTPAaHUIBI TOBApa CIIMCOK XapaKTEPUCTHK B BUJE «Ha3BaHUE

— TEKCT» U IPYruX HEOOXOJMMBIX OTJAEIbHBIX MOJEH (CChUIKA, KOJ TOBapa, KaTeropus u

T.1.);

2 [IpousBectn mouck mnojkiacca kiaacca «ToBap», COOTBETCTBYIOLIET0 KaTEropvH pac-
cMaTpUBaeMoro Tosapa. Ecnu He HaliieH, TO co31aTh;

3 Co3znaTh K3eMIUIsAp MOJyYeHHOro B M.2 Kiacca (JiokanbHast 4acTh IRI popmupyercs kak
«Koz npousoaurens» uinm kak «Koj ToBapa» npu ero 0TCyTCTBUH)

4 JInst Kaxa01 XapaKTepUCTUKA

4.1. IIpoBEepHUTH OTHOCUTCS JIM XapaKTEPUCTHKA K ONMUCAHUS KAKOT0-TO U3 MOJKIIACCOB Kilacca
«Hactb ToBapay. [loaknacce! kitacca «HacTe TOBapa», a TAK)K€ OTHOIIEHUS, CBI3aHHBIE C
HUMM 3a/1aHbl 3apaHee U He U3MEHSIOTCA B mpolecce coopa nHdopmaruu. /i kaxaoro
U3 TaKKX KJIACCOB 33Jar0TCsl CIIMCKHU IMOJIeH U MpaBuia ux npeodpaszoBanusi. KoHkpeTHbie
peanu3aluy 3Toi yacTu He OyJyT paccMaTpUBATHCS.

4.2. Ecii OTHOCHUTCS, TO MOJIYYUTh 3K3EMIUISIP (a IPpU OTCYTCTBUU CO3/aTh) COOTBETCTBYIOIIEH
yactu (hopmupoBanus jokaabHOM uyacTu IRI mist Takux uvacted Takke MPOMHCAHO B
npaBuiiax u3 1. 4.1.). [ moiny4eHHoro sK3eMIuisipa 3aJaTh OTHOILIEHUE, CBS3bIBAIOIIETO
€ro C pacCMaTpUBAEMOM XapaKTEPUCTUKOM.

4.3.Ecniu HE OTHOCHUTCSI, TO HAlTH OTHOIIEHHUE IO UMEHH XapaKTePUCTUKH (IIPU OTCYTCTBUU
CO3/1aTh OTHOIICHHE C TAKUM MMEHEM KakK Jo4epHee CBOMCTBO Il CBOKMCTBA «unknowny
WIM TUMHA3UPOBAHHOTO CBOMCTBA). CBS3aTh SK3EMIUIAP TOBapa C paccMaTpUBAEMbIM
3HAUYEHUEM XapaKTEPUCTUKU MTOJTyYEHHBIM OTHOLIEHUEM.

3nech MposBIIAETCS TMOKOCTh OHTOJOTHYECKOIO MoAXoAa. B oTinuunu oT pensunoHHON
MOJIeNI, B JI000H MOMEHT JIETKO MOTYT OBITh J00aBICHBI HOBBIE OTHOILICHMS, MPOMU3BEIEH
MEPEHOC UX B IPYTyI0 IPpyIIy, MPOU3BEIACHO 3a/laHre UM HOBbIX orpanudeHuil. Taxxe pabora ¢
ONHCAaHHEM MpPEIMETHOW 00JacTH B IIEIOM BEJETCs B TepMUHAX OOBEKTHOM MM JH0OOH
uHTEepecyollen Hac Mojenu. [1pu 3ToM U3MeHeHus, Kak MPaBUII0, HE BEAYT K I0JITOMY 0>KHJIaHUS
(T.K. HaIe BCero JOCTaTOYHO U3MEHEHHS] HECKOJIBKHUX TPOEK).

[TonyuuB oOmiee HepopMmaabHOE ONMCAHHME MOJAEIM, MOXHO IPUCTYNaTb K ee
dopmanuzanuu W peanuzauud b3 ¢ UCHONB30BaHMEM KOHKPETHOTO CHHTAaKCHCa W/WIN



MHCTPYMEHTapHsl. DTHU TPOIEecChl OYAyT AenaTbCs MapalieNIbHO C MCIOJIb30BAHUEM CHCTEMBI
Protégé.

[lepBoHauaibHO TOCHE 3alycka CHCTEMBl HEOOXOAMMO 331aTh HWIACHTU(PHUKATOP
OHTOJIOTMM Ha BKIaake «Active ontology» B mone «Ontology IRI» (puc. 30). [dannsiit
uacHTH(GHUKATOP TakKe onpeaenseT u 0a3oBwiii npedukc. st n3odpakenHoi onronoruu IRI
Oyner «http://myontologies.com/goods», a 0a30BbIii mHpeQuKC s BCEX CO3aBaEMbIX
cymHocTel «http://myontologies.com/goods#»

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Ontology header: ISR § Ontology metrics: 2l =0
[LILILE VAL Mhttp://myontologies.com/goods| 6 Metrics

Ontology Version IRI

Annotations

Class axioms

|Ontology imports | Ontology Prefixes General class axioms |

Direct Imparts

Indirect Imparts

No Ressonsrset. Select a rassoner from the Ressoner menu v/ Show Inferences S

Puc. 4 Bxnagka «Active ontology» B cucteme Protégé (a — maHesnb B BKJIQJOK C aKTUBHOM
BKJIQIKOH «Active ontology»; 6 — uaeHTH()UKATOP OHTOJIOTHHN)

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

File Edit View Reasoner Tools Refactor Window Help

o3 goods (http://myontologies.com/goods)

~ Search...

| —da
|Active ontology  Entities |Individuals by class DL Query
'Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owl#Thing
|Annotation properties  Datatypes |Annotations |Usage
'Data propgrties Annotations: owiThing
|Classes Y Object properties Annotations

at s hierarchy: ovi.Thing ELELE]
1 Asserted ~

Bow, Thind

Add subclass... Ctrl-E

Add subclasses...

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

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

finec fiom the Reasaner manii v Show Inferences

Convert to defined class Ctrl-D

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

Puc. 5 Bxinanka «Entities» B cucteme Protégé (a — maHenb B BKJIAJOK C aKTHBHOW BKJIAJKOM
«Enititesy; 0 — maHeJIb BJIOKEHHBIX BKJIAJ0K BKIagKH «Entities» ¢ akTHBHOI BKJIaIKOM
«Classes»; B — cynepkiacc owl:Thing; 1, 1 — KHONIKM J00aBICHUS UEPAPXUT
MOIKJIACCOB/TIOIKJIacca JIJIsl BBIICIEHHOTO KJlacca)

Jlanee HEOOXOIMMO CO3/1aTh UEPAPXUIO KIaccoB. J[ist 3TOro He0OXOJMMO BBIJIEIHUTH KIace,
MOJIKJIACCAaMH KOTOPOTO OyIyT BepXHHE Kiacchl Hamiel unepapxuu (B HameMm ciydae owl: Thing,



puc. 5B). [locne 3Toro BeI3bIBATH KOHTEKCTHOE MEHIO (ITpaBoii KHOMKOM MbItH — [IKM) u BeIOpaTh
nyHKT «Add subclasses» (puc. 5t). Kiaccel Takke MOTYT 100aBISITHCS TIO OJHOMY (pHC. 51).
[Tpu naxxatun Ha KHONKY «Add subclasses...» MosIBIIIETCSI OKHO H00ABICHUS HEPAPXUU
nonkiaccoB (puc. 6). Kaxnas BBeieHHas cTpoka B JAaHHOM OKHE CO3/JaeT OTAENbHBIM Kiacc
(myTem noOaBieHust B oHTONOTHIO Tpoek «X rdf:itype owl:Class . x rdfs:subClassOf y»). I'ne x —
IRI co3naBaemoro kmacca, 3agaBaeMblii kKak «{IRI oHTomorum}#{obpaboranHHOe MM KJacca}»
(B pamkax o0pabOTKM MMEHH KJlacca, MPOMCXOAUT, HAapuMep, 3aMeHa npodena Ha « »);y — IR
POIUTENBCKOTO Kilacca, KOTOpbIil 3aiaercs kak owl: Thing s kinaccoB, 3a1aHHbIX 0€3 OTCTyNA U
kak [RI Girkaiiiero BepXHEro Kjiacca ¢ MEHBIIIMM OTCTYIIOM JIJISt OCTATBHBIX (OTCTYIIBI 33/1a€TCs
kak «Taby).
[Tocne naxatus Ha «Continue» MOSBIAETCS OKHO, MTPEJIararolee Co3/1aTh A BCEX CO3/1aBaCMbIX
KJIACCOB OJTHOTO YpOBHS oTHOIIeHUs «owl:disjointWithy. J{nst 310l 3amaun cornamniaemcs.

Enter hierarchy

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

Tosap
CMuapTdoH
UYacTe TOBapa
Ouicnnen
LKKYyMYJIATOP
Kamepa
Npoueccop

Pazpemesue|

Prefix

Suffix

Continue Cancel

Puc. 6 OkHO co3naHus nepapxum MoaKJIaccoB B cucreMe Protegé

[Toxa B3 sBnsieTcs NOCTATOYHO MPOCTOM, PACCMOTPUM €€ Tpaduueckoe MpeacTaB-
nenne u oauH u3 cuHtakcucoB OWL/RDF. Jlns BeiBona rpaduyeckoro mpeacTaBieHus
HEoOXO0MMO aKTUBHPOBaTh BKIaAKy «Window -> Tabs -> OntoGraf» u nepeiitu Ha Hee
(puc. 7). 3necy OyayT BUIHBI KJIACChI, SK3eMIUIAPHI M object property. PaccmoTpenue
TEKCTOBOTO  NPEJCTAaBICHUS TIO3BOJIMT HAM yBHUJCTh Kakue€ HMEHHO TpPONKH
WHCTPYMEHTAJIbHAS CHCTEMA CO3/Ialla Ha JAHHBIA MOMEHT U JIy4Ille TIOHSATh Kak OHa padoTaeT
(B HEKOTOpPBIX CIy4asX TIOBEJACHUE CHUCTEMbl MOXET OBITh HACTPOEHO, 3JECh
paccMaTpuBaeTCs TOBEJACHHWE 10 yMOdaHuio). s 3TOoro HEOOXOJMMO COXPaHHTh
onronoruto (File -> Save As). [Ipu coxpaHeHuu Ha JaHHOM 3Tarie HEOOXOAMMO BBHIOPATH
cunTtakcuc «Turtle Syntaxy.



Active ontology |Entities | Individuals by class DL Query OntoGraf

Asserted ~

v . 1 = =
" a4 (B%Aal4[ad [Al6[] @@ (@5 e
PaspelweHnue
" Tosap
e d1acTL_ToBapa 2
) Tosap l l ) Paspewetine l ) Yacrs_tosapa |
e Y —~
—— — . —-
& Kamepa ] [ & Axkymynstop I [ Mpoueccop I I » Cmaprdon I [ Aucnnen

Puc. 7 Brmanka «OntoGraf» B cucreme Protégé

OTKpBIB MONMy4HBIIMICA (DAl MOKHO YBUIETh NPUBEACHHBIN Janee TeKCT (TpH-
BeJICHBI (PparMeHTHI C KOMMEHTAPHUSIMH, OOBICHIIOIIMMEI CHHTAKCHC U OOLIYIO CTPYKTYPY
oHronoruu. KoMmMenTapuu HaunHaroTcs ¢ #).

#Omnucanne HaYMHAETCS C OOBABICHUS TPEPUKCOB

#Omnpenenenue odmIero mpeduKkca BCEX co3/1aBaeMbIX CYITHOCTEH (1ajiee MOKHO BMECTO
HEro MUCaTh «:»

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

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

# «.» ABISETCS CUMBOJIOM Pa3/IeIUTEIEM TPOEK

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

#nanee IRI Hamel OHTOIOIMM OnpeesieTcs KaK 3K3eMIUISIP OHTOJIOTMH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanee caenyeT onucaHue CO3JaHHBIX KJIACCOB

#«;» SBISIETCA CIEUUANbHBIM pa3/IeIUTeNIeM TPOEK U IOCJe HEro WIeT JABOWKA

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

#T.e. aTo sKkBUBaNeHTHO 3amucu «:Akkymynsrop rdf:itype owl:Class . :Akkymynstop
rdfs:subClassOf :Yacts_rtoBapa»

#Jlns nmonkiaccoB owl:Thing otHomenue rdfs:subClassOf MoxeT ObITh OMyIIEHO MpHU
resepanuu ¢aiina

:Paspemrenue rdf:type owl:Class .

#Jlanee onuceiBaroTCs 0OlIME aKCHOMBI. B Hamem citydae 3TO HECKOJIbKO yCIOBUM Ha
TPYONbl KJIAcCOB OJHOTO YPOBHS, YTO HUKAKHE CYIIHOCTH HE MOTYT OBITh 3K3eMIUIIpaMU
OJTHOBPEMEHHO HECKOJBKHUX KJIACCOB W3 TPYIIITHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkkymyssitop :ucrureit :Kamepa :I1poreccop )] .

[IpeoOpazyeM mOCIEAHIOO 3aMKUCh B BUJ TPOEK AJIs €€ TOHUMaHUsl, YIYUThIBas 9TO: «[]» —
MO3BOJISET 337aBaTh MyCThIE y31bl; «()» — MO3BOJISET 33/1aBaTh CHUCKHU (U1 3aJJaHUs CIIMCKOB B
RDF ectb cnenmanshblii kiace rdf:List u otHomenus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .



_xowl:members _y.

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

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

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

_krdf:type rdf:List . _k rdf:first :TIponieccop . _y rdf:rest rdf:nill .

DTO TaKkKe MOXKET ObITh 3anmucano B pyHkimoHanbHO ctuiie: DisjointClasses(
:Axkymynstop :ducnueit :Kamepa :I1poteccop )
[lonnmaHue CTaHIApTOB M CHHTaKcHca OOJeryaeT JalbHEWIIyl0 paboTy ¢ OHToyorued (B
ocobeHHOCTH paboTy C 3ampocaMd W PEIaKTHPOBAHHE OHTOJOTHHM W3 NPOTPAMMHOTO KOJA).
Kpowme Toro, cucrema Protégé peanusyer Ha ypoBHE HHTEpdelica He Bce onepaluu (B 4aCTHOCTH,
HET BO3MOYXHOCTH SIBHOTO CO3JJaHUS ITCThIX Y3JIOB, HO TIPH 3TOM CHUCTEMA B COCTOSIHUH MX MTOHSTh
B OONBIIMHCTBE ciyyaeB). Takke CTOMT OTMETUTh, YTO MHOTHE OINMCAaHUS TaK WU HHAue
MPHUIETCS MHCATh CAMOCTOSATEIHLHO B COOTBETCTBHH C ONpenesieHHbIM cuHTakcucom (defined
classes, CIIO)KHbIE OTpaHHYEHHUS HA TOJS M T.A. PEATU3YIOTCS B CHUCTEME C HCIOJIb30BAaHUEM
Manchester Syntax [7]).

Hanee neobxomumo 3amath Object Properties. OHU 3a7aloTCsi aHAIOTUYHO HEpaApXUU
KJ1accoB Ha Bkiaake «Object Propertiesy. (puc. 8)

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

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies com/goods

v Search...
Active ontology Entities Individuals by class DL Query OntoGraf
|Individuals - | = mowl:topObjectProperty — http://www.w3.0rg/2002/07/owitor
\Annotation properties  Datatypes = Annotations | Usage |
Data properties
Classes  Object propertiesc | o—
— nnotations
e ] Asserted ~
Add sub-properties...’_
0)

Functional Equivalent To

iz SubProperty Of

Transitive

Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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

Puc. 8 Jlo6aBnenue Object Properties (a — aktuBHas Bkiiagka Object Properties, 6— kHOMIKa
n00aBICHUS HEPAPXUU OTHOIIICHUH )

Ha nannom sTame HEOOXOAMMO 3a7aTh CBOMCTBA «4acTh» U «pa3perieHuey. Jlanee onuiieM 3Tu
CBOMCTBA MOAPOOHEE, a UMEHHO 331aIUM 00JIACTh OMPEACIICHUS U 00J1aCTh 3HAYCHUSI.

s cBoiicTBa «4acTh» o0OmacTe onpeneneHus «ToBap», o001acTh 3HAYEHUS
«Hactb_ToBapay. [[is Toro, yToOBI 334aTh 3Ty HHPOPMAIMIO, HEOOXOUMO BHIOPATh CBOMCTBO
(puc. 9a), Haiitu paznen «Domainsy B MOSBUBILIEMCSI OMTUCAHUH U TOOABUTH HOBYIO 3aIHCh (PHC.
96), BEIOpaB COOTBETCTBYIOIINHN KJIacC CyIIHOCTEH (puc. 9r).



ds (http://myontolog

4acTb

File Edit View Reasoner Tools Refactor \ — - = == ;
\Data restriction creator Class hierarchy |
< @ goods (htlp://mycntologies.com/goods) | | § v T 7 = : |
s ) i Class expression editor Object restriction creator |
Active ontology Entities |Individuals by = ** = Asserted ~
;I,nd,iy_ivdualfs V-0 ?wI:Thing
\Annotation properties  Datatypes | | :iiaapemeuue
Data properties | arg—
|Classes Object properties g
=S X Asserted ~
v-mowl:topObjectProperty
iacT
= pa3pelleHune
OK Cancel

Transitive ™ owl:topObjectProperty

Symmetric
Inverse Of
Asymmetr

Reflexive DPomains (intersection) 6

B

“Tosap

Ranges (intersection) =+

No Ressones set. Selecta reasoner from fhe Ressoner menu ¥ Show Inferences £

Puc. 9 3amanue undopmamuu o Object Property B cucteme Protégé (a — BbIZeIIEHHOE CBOMCTBO
«4acThy», 0 — KHOIKa A00aBJICHUS HOBOW OOJIACTH OMpEe/ICHHs, B — KHOIKA PEIaKTHPOBAHUS

CYILIECTBYIOIIEH 00JIacTu OIpesieeH s], I — aKTUBHAasl BKJIaJIKa HepapXUU KJIacCOB MpH 3aJaHUU
o0JacTu ompe/eNieHus CBOICTBA)

Irreflexive

ITpu 5TOM BO3MOXEH HE TOJIBKO BBIOOP M3 CYIIECTBYIOIIUX KJIACCOB, HO U 3aJJlaHUE Yepes3
BeIpakeHHs Ha BKimagkax «Class expression editory», «Object restriction creator» (OHH SBISIOTCS
OJITHUM U3 IPUMEPOB, TJIe MPHUJIETCs UCToIb30BaTh Manchester Syntax, a He mpocTo rpadudyeckuit
uHTEpPeEiic).

[To ananorum coznarorca Data Properties. IloaHbIil cnMcok CBOWCTB, CO3/1aBaeéMbIX B
nanHoi b3, mpuBenen Huke (IpU CO3JaHUU HEOOXOIMMO 3aMEHUTH <«;» Ha MEPEHOCHI CTPOK U
OTCTYII)

TEKCTOBOE

KOJ| IIPOU3BOJUTEINS; LBET 3asBICHHBIA INPOU3BOIUTENEM; CEThb 2g; CETh 3g;
gacToTa lte; popmar sim KapThl; TEXHOJIOTHS M3TOTOBJICHUS dKpaHa; MaTEpHaJ KOPITyca; 3aIluTa
KOpIlyca; 3allluTa »5SKpaHa; CTENEHb 3alllUThl; ONEPALlMOHHAs CHCTEMA; IPOU3BOIUTEID

IpolLeccopa; MOJelNb Ipolieccopa; KoHGUrypamus npoieccopa; rpaguyeckuil yCKOpUTENb; TUIT
BCIIBIIIKA OCHOBHOM KaMephbl

YHUCIIOBOEC

roJ BBIITyCKa; YUCIIO Sim KapT; AMAroHalb SKpaHa; pa3pelieHHe TOpU30HTAJIb;
paspellleHrne BepTHKalb;, pa3pellleHue KaJp/ceK; MIOTHOCTh MHKCENeH; KOJIMYEeCTBO I[BETOB
9KpaHa MJTH; KOJMYECTBO sIJIep; YacTOTa Mpolieccopa ITI; 00beM ONepaTUBHOM MaMATH ro; 00beM
BCTPOEHHOM MaMsATH r0; MAKCUMAaJIbHBIN 00beM KapThl aMsTH I'0; KOJIMYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METallUKCEJIEH OCHOBHOM KaMepbl; aleprypa OCHOBHOM KaMeEphl; KOJIMYECTBO
Meranukcesnel ppoHTaIbHOM KaMepbl; KOTMYECTBO (PPOHTANIBHBIX KaMep; eMKOCTh aKKyMYJIsTopa

MA*y; BpeMsi paOOTBI B pEKHUME Pa3roBOpa; BpeMs padOThl B PEeKUME OXKHJIAHUS; IIMPHHA;
BBICOTA; TOJIIIMHA; BEC

JIOTUYECKOE
aBTO(QOKYCHPOBKAa OCHOBHOW KaMepbl; ONTHYECKas CTaOMiIn3alnus OCHOBHOM



KaMepbl; HATMYME BCIBIIIKY PPOHTATBHON KaMephl; HaJTMuue OECIpOBOAHOM 3apsIKu

cBOOOIHOE

KOH(UTYpanusi TpoIeccopa; MATYUKUA; OCOOCHHOCTH OCHOBHOW KaMEpHhI;

KOMIUIEKTAIHST, OMOMETPUYECKas 3aluTa; OCOOCHHOCTH
Jliist HUX TaKke HeoOXO0UMO 3a/1aTh 00JIaCTh OTPEACIICHUS U 00JIaCTh 3HAYCHHMSI.
CTouT OTMETHTH, YTO JJISi BEPXHHX CBOWCTB B HEpapXuM OyIeT 3a1aBaThCsi TOJIBKO 00JIACTH
3HAUEHUs, T.K. TAKHEC OTHONICHHS KAaK «YHCIOBOE» MOTYT CBS3BIBATH JIFOOOH «CYyOBEKT», HO
TobKO ¢ uyncinoM. OKHO 3amaHue oOiactu 3HaueHus Juiss data properties OTIMYAETCS OT
aHayiormyHOoro Jysi object property (puc.10). i CBOHCTB «4YHUCIOBOE», «CBOOOTHOEY,
«TEKCTOBOEY, «JIOTMYECKOe» 00J1acTh 3HAUCHHS 3a/IaeTCs C MCIOJIb30BaHHEeM BKiIaaku «Built in
datatypes», Ha KOoTOpO# BeIOUparoTcs Trmbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

'Data range expression i
'Built in datatypes

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Oxno 3aganus obnactu 3HaueHus s data property B cucteme Protégé

J171s1 HEeKOTOPBIX CBOMCTB HEOOXOAMMO 33JaTh JOMOJIHUTEIbHbIE OrpaHuyeHus. g 3Toro
ucnonb3yeTcs BkIaaka «Data range expression» u Manchester Syntax. Pazdepem HekoTopble U3
cBoicTB. dopmathkl cuM KapT crangapTusupoBanbl: [lomHopasmepubie (1FF), Mini-SIM (2FF),
Micro-SIM  (3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). Iloromy MOXHO 3amaTh
JIOTIOJTHUTEIILHOE OTPAaHMYEHNE Ha CBOMCTBO «popMat sim kapTe» (puc. 11).



¢dopmat_sim_xaprel >

'Data range expression
Built in datatypes

{ll1F;l|’ ll2FFll’ IISFF", II4FFI|’ IIE-SIMII}

OK Cancel

Puc. 11 3aganue nOMOTHUTEIBHBIX OTPAHUYCHUN Ha CBOMCTBO «(hopMaT sim KapThl
PaccmoTpumM, uTo ipu 3TOM co3aaercs B (paiiie OHTOJIOTHH:
:popmat_sim_xaprtsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF" "3FF" "4FF"
"E-SIM") ] .
Kak BunHO, 11t onucanust 006J1acTH 3HAU€HUH CO3/1aeTCsl MYCTON y3€JI, KOTOPBIN SBISETCS
TUIIOM JaHHBIX (3K3emIusipom rdfs:Datatype) u ero sx3eMIuIsIpsl MOTYT IPUHAMATh 3HAUCHHS U3
3a/IaHHOTO CIHCKa (3a cueT HcCmoib3oBaHUs oTHomeHus owl:oneOf). Ilpu wucnonb3oBanuu
orpannueHuil Ha data property myctoi y3en rdfs:Datatype cosmaercs Bcernma, naJbHEWUITHE
KOHCTPYKIIMU 3aBHCAT OT BBEACHHOTO Pa3pabOTUYMKOM. PaccMOTpUM BO3MOXHBIE KOHCTPYKIIUU
JUIs1 9TOTO TOJIsl ToipoOHee:

1 {} — 3amaer cmHMCOK 3HAYEHWi, B paMKax KOTOPHIX MOTYT OBITh TOJBKO CKaJIpPHBIC
3HaueHUs (BO3MOXKHO UCTIOIB30BATh 33/JaHUE TUTIA JIAHHBIX Uepe3 «“» U TeTH S3BIKOB uepe3 «(@»)
2 JIro6oii Tun nanubix (xsd:integer, xsd:string u T.11.)

3 JIroboe ckansipHOE 3HAYCHHE

4 [l — orpanuuenwe Ha 3HaueHHe, KOTOpbIe HAYT IOCIAEC THMA 3HaueHws. Hampuwmep,

xsd:interger[> 0] COOTBETCTBYET ILEJNbIM CTPOTO THOJOXKUTENbHBIM uHciaM. OrpaHu4eHus
IPOMKCHIBAIOTCS B HEOTPAaHUUYEHHOM KOJIMYECTBE Uepe3 3amsaTylo, Hanpumep: xsd:integer[> 0 , <
100]. OrpanuueHnus, KOTOpble MOT'YT ITOHAJ00UThCS B paboTax: BCe 3HAKU CpaBHEHMS (>, <, >=,
<=), MpoBepKa CTPOKU IO peryiasipHoMy BblpakeHHio (xsd:string[pattern “[0-9]{4}”]. Heob-
XOJJIMO OTMETHUTH, UYTO PETYJISPHOE BBHIPAKCHHE B TAKOM BHJIE MPOBEPSIET COOTBETCTBHE BCEH
CTPOKHM, a HE HIIET IMOJOOHBIC BXOXKICHHS. T.e. aHAJIOTMYHO BbIpakeHHto «“[0-9]{4}$» B
OOBIYHOH CUTYalLINH).

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

PaCCMOTpHM CBOICTBO «roA BBIITYCKa». On JOJIZKCH OBITH HCJIBIM YCTBIPCX3HAYHBIM
YUCJIOM He MeHbmUM 1973 wim 1ensiM He OoJjiee 4eM JBY3HAYHBIM YHCIIOM (B CiIydae, eciu
YUYUTBIBAEM BO3MOXKHOCTH BHCCCHUMA COKpaIHCHHOﬁ 3aIlincu «20», «21», a HE Jacj1acM
npeoOpa3zoBanne 3apanee). [1onbp3ysich HOBBIMH BO3MOKHOCTSIMH, U3MEHHM 00JIaCTh 3HAUYCHUN
cBoiicTBa «umncnoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3aganum cBOWCTBY
«ropa BbITycKa» orpaHudeHue «xsd:integer[>1973] or xsd:integer[>=0 , <= 99]». Taxxe
paccMOTpHM, Kak 3TO BeIpaskeHHe mpeodpasyercst B RDF cunTakcuc (Ha mpumepe Turtle):

:roa_seimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uucnogoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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



[IpuBeneHHOE BBIpaXXEHHWE HECKOJIBKO cioxHee Manchester Syntax, HO MO3BOJISIET
NOJYYHUTh MOHUMaHHUE KaK padoTaroT BeIpakeHHs B TepMuHax RDF 1 kak OHHM, COOTBETCTBEHHO,
OTOM 00pabaThIBAIOTCS.

Cosznatorcs 2 mycThix y3na ¢ otHomenusmu xsd:minlnclusive 0, xsd:maxInclusive 99,
kotopbele o0beauHstoTcst B RDF crimcok (rdf:List yepes cokpamiennoe onucanue «()»). Jamee
CO3/1aeTcs HOBBIM MYCTOW y3el — THII JaHHBIX, OCHOBaHHBIA Ha xsd:integer (owl:onDatatype),
KOTOpBIE coenuHseTcs oTHomeHueM owl:withRestrictions ¢ co3gaHHBIM paHee CIHCKOM.
[TomHOCTBIO aHAJIOTMYHO CO3JAeTCs €IIe OJUH THUIl JaHHBIX, OCHOBaHHBIM Ha integer, HO C
Ipyrumu orpanndeHusiMu. [locie 3Toro cosgaercs emie OJWH HOBBIM THUIl JJAHHBIX, KOTOpBIE
ompezensercss kak oO0wbenuHeHue (owl:unionOf) co3ganHbIX paHee. VI MMEHHO OH SBIISETCS
00JacThio OmpeenieHns Hallero cBoictBa. [lpu 3ToM no ¢akrty, co3aaHHbIe TUIIBI HHTEPECYIOT
HAC TOJIBKO C TOYKH 3PEHUS BO3MOXKHBIX 3HAUCHUH U MOTYT PacCMaTpPUBAThHCs KaK MHOXKECTBA.

Ha ocranbHble CBOICTBa OrpaHHuYEHUss MOTYT OBITh HAJIOXKEHBI aHalornyHo. Kak
MUHUMYM HEOOXOIMMO 3alOJHHUTh OO0JacTH OIpeaesieHUs] W 3HAYeHHs [UIS CBOICTB,
CBS3BIBAIOIIMX YAacTH TOBAapa M KOHKPETHBIC XapaKTEPUCTHKU («MaTepuall KopIirycay,
«KOJMYECTBO siep» u T.A.). OcTanmbHOe HAa JAHHOM JTare MOYKHO OCTaBHTh KaK €CTh U
nepexouTh K sk3eMiuisipaMm. OHu co3narotces Ha Bkiazake «Individualsy. (puc. 12)

Ha nanHO¥# BKJIa/IKe 9K3EMIUTSPHI CO3JAIOTCS 110 OHOMY. J[J1s1 3TOro HeoOX0AMMO HaXKATh
Ha KHOMNKY Ao0aBienust (puc. 120) u BBeCTH JOKallbHOE UMS (HA OCHOBAaHHUU KOTOPOTO C
ucnons3oBanue IRl onromorun Oyner crenepupoBaH mnosiHbil IRI), momueiit IRI wmm
uaeHTU(GUKATOp C HUcCHoib30BaHHWEM IMpedukcoB. Co3maauM 53K3eMIULIp paccMaTpUBAEMOIo
cmaprdona ¢ uaeHtudpuraropom «SM-G965FZPHSERy. Ilocne Toro kak 3K3eMIULSIp CO3/aH,
MOSIBIISIETCS OKHO ero onucanus (puc. 13).

Ham HeoOxomuMo 3a1aTh 3K3eMIUISIPOM KaKOTO Kilacca SIBIISETCS CO3/IaHHAs CYIIHOCTh
(moctpouts otHomenue rdfitype). s atoro Heo6xoaumo 100aBUTH 3amuchk B pazaen «Types»
(puc 13a), rie, ucnonb3oBas BkiIaaky «Class Hierarchy», Beiopats kitacc «CmapThon».

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsvi...

File Edit View Reasoner Tools Refactor Window Help

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

Annotation properties
|Data properties |
Classes Object properties

Individuals: s 00 = =] ]
8
® X

Add individual |

No Reasoner set. Select a reasoner from the Reasorer menu ¢ Show Inferences

Puc. 12 Bxnagka «Individuals» B cucteme Protégé (a — aktuBHas Bkiajaka Individuals, 6
— KHOTIKA CO3/IaHUsI HOBOT'O YK3eMILISPA)



goods (http://myontologies.com/goods) : [Z:\D\educate\noco6ma\OntologyProtege\resources\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 _I‘Individuals | = ® SM-G965FZPHSER — http://myontologies.com/goods#SM-G¢
Data properties Annotation properties | \7—\nnotaﬁons |Usage |
Classes  Object properties i
Aerotatione
¢ X
SM-G965FZPHSER
5 v i
6

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

“Cmaprdon ™yactb SM-
G965FZPHSER
Same Individual As -DISP
]
Different Individuals Data property assertions
"™ xopn_npousson

"QM.(RQRRF7P|

No Ressoner set. Select a ressoner from the Ressoner menu |V Show Inferences  f)

Puc. 13 OxHo onucanus 3k3eMIuisipa B cucteme Protégé (a — 3amanue otHomenwus rdfitype, 6 —
3aJ]laHKe OTHOILICHHIA C MCITOJIb30BaHKE object property, B — 3aJjaHie OTHOLICHHIA C
ucrnoiib3oBanueM data property)

Janee HeoOXonuMO 3a/1aTh OTHOIIEHHS IS paccMarpuBaemMoro cmaprdona. IlepBbim
CO3/1aIMM OTHOULIEHHWE «4YacTb» € €ro aucruieeM. J[ias 3Toro mo aHajoruu CO3A3aJUM HOBBIM
aK3eMIuIp kiacca «/lucmeit». [locne yero mis sx3eMIusapa cMapThoHa 100aBUM HOBYIO 3aIUCh
B pasnen «Object property assertions» (puc. 136). [Ipu goGaBieHnn HEOOXOAUMO BBECTH MM
OTHOIIEHHS U UMl SK3EMIUISIPA, C KOTOPBIM CTPOUTCS
oTHouieHue (puc. 14).

SM-GI6SFZPHSER

YacTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OxHo 3aganus object property ais 3K3eMILIsIpa
Ilocne »storo 3amaguM oOTHoOUIeHHWEe B pasfene data properties Ha mpuUMepe «KOJ

npousBoguTens» (puc. 15).

SM-G965FZPHSER X

Data Property SM-G965FZPHSER
e, (b Asserted ~

Tedmgriia_nupiyva

== 3a3l|UTa_3KpaHa

BKo4_nponssoguTens

== KOHUIypaLUsi_npoLecce

= MaTepuan_kopnyca

= Monenk nnollieccona Type @ ...~

OK Cancel

Puc. 15 Oxno 3aganus data property aiis SK3eMILIsIpa
J1yist 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BBIOPATh CaMO CBOMCTBO, BBECTH €T0



3Ha4YeHHE U BHIOpATH THII.

Jliist onpesiesIeHHBIX TUIIOB TaKXKe aKTUBUPYETCs 1oje BbIOopa s3bika. [1o aHamoruu
co3znaeM sKk3emIusip «Pa3penienue» v 3a1aeM JUCILIEIO pa3peleHue. PaccMoTpuM TekcToBoe
IPEJCTaBICHNUE CO3JaHHbIX CYIIIHOCTEH:

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaprdos ;
:yactb :SM-G965FZPHSER-DISP ;
‘koa_npousBoautens "SM-GI65FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : qucriei ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Paspermienue ;
:paspemienne Beptukaib 1920 ;
:pazpemienue ropuzoHTanab 1080 .

HoBast cuHTakcu4eckast KOHCTPYKIUS «,» 03HAYAET, 4TO MOCie Hee OyIeT 3ammucan TOJIbKO
«00BEKT» M3 TPOMKH, a «CyOBEeKT — Tmpenukar» OyayT B3SATbl U3  IpeablIylIeil.
«owl:NamedIndividual» yka3piBaer, 4T0 CyIIHOCTb SIBJISIETCS SK3EMIUIIPOM U HE ITYCTHIM Y3JIOM.
OpnHako, Ha JaHHOM JTalle, IIPH yJIaJIeHUH 3TOro OTHOILEHUs, B cucteMe Protégé e Oyner BuiHa
pazHuua. /lanpbHeilee omnucaHue JOCTATOYHO OOJBIIOIO KOJIMYECTBA HK3EMIUIIPOB U HX
OTHOILEHWH IMpolle c/enaTh HAnpsAMyk B (aille OHTOJIOTMH C MCIIOJIb30BaHHEM JHOO0ro
TEKCTOBOT0 penakropa. Ilpu 3ToM MOKHO ObLIO ObI 3aMEHUTH HEKOTOPBIE IK3EMILISIPbI HA ITYCThIE
Y3JIBL:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[Iucruteii ;

:pazpemienue [rdf:type :Pa3pemienue ; :paspermenue Beptukanb 1920 ;

:pazpetienue ropusontais 1080] .

Cucrema OyzieT NOHMMATh TaKOE OIMCAHUE, OTHAKO B UHTEpdeiice He OyeT yKa3bIBaThCs
caM OK3eMIuip Kkiacca «Paspemenme» U, KakK CIEACTBHE, HE OyAeT BO3MOXKHOCTH
pelnakTupoBaHus ero onucanus. [Ipu 3Tom Bce BO3MOXKHOCTH 00pabOTKH, B TOM YHCIIE BBIBOJ B
paMkax cuctemsbl Protégé octarorcst BO3MOXHBIME. Tem He MeHee, 17151 00JIbIIIeH HATIISITHOCTH TTPH
OTKPBITUU OHTOJIOTUU B CHUCTEME, Jayiee OyJeT MPHUBEIEH TEKCT 3K3EMIUIIPOB U UX OTHOLICHUN
0e3 UCNOIb30BaHUS TAKUX MYCTHIX Y3JIOB.

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

‘qactb :SM-G965FZPHSER-DISP;

‘gacTh :Exynos_9810;

‘qacth :SM-G965FZPHSER-CAM-BACK;

‘qacth :SM-G965FZPHSER-CAM-FRONT,;

‘qacth :SM-G965FZPHSER-BAT;

‘koa_npousBoautens "SM-G965FZPHSER",;

:IIBET_3asiBIIEHHBIN_Mpou3BoauTeneM "ynbTpaduoner”;

:cetb_20 "GSM 1900", "GSM 1800", "GSM 900",

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

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

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

:popmar_sim_xaptsl "4FF";

:crenieHb_3amuThl "[P68";

:oneparronHas_cucrema "Android 8.0 Oreo";

:roj_BbIITycKa 18;

YUCIIO_Sim_KapT 2;

:00beM_omnepaTUBHOM mamsTH_ 1o 6;

:00beM_BCTpOCHHOH mnamsTu_ 106 256;

:MaKCUMaJIbHbII_00beM KapThl mamsatu_ro 400;

:MaTepuas_kopiyca "metann", "crekio";

:3alldTa_Kopmyca "3ammTa OT MbUIK U Biaru';

:mupuHa 73.8;



:BBIcOTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:TaTYMKH "TUPOCKOIL, JaTYUK X0JJIa, aKCelepoMeTp, bapoMeTp, KoMIIac, JaTIYUK
MPUOJIMKEHUS, TATYUK OCBEIICHHUS, TaTYUK CEpACUHOro puTt™ma';

:KOMILJIEKTalus "KOMILJIEKT aMOYIIIOp, KOMIUIEKT [I€PEXOAHUKOB, TOKYMEHTAIuS,
CETEBOM ajanTtep, CKperka Juist u3BieueHus ciora SIM-kapTbl, HAyIIHUKK";

:0nomerpuyeckas_3aimuTa "CKaHep JIMla, CKaHep paay>KHOM 000J0YKH IIiasa,
CKaHep OTIEYATKOB MajbIEeB";

:ocobernoctu "ANTH, Trexnonorus Dolby Atmos, kamepa Bixby, kamepa-
NepeBOTUHK, cehuMokH, cTepeoguHaMuku oT AKG, HeCheMHBIH akKKyMyIsTOp" .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : qucrei ;

‘pazpemenue :SM-G965FZPHSER-DISP-RAS;

"TeXHOJIOTHSl_M3roTOBJIeHUs_dKpaHa "Super AMOLED",

:3amuTa_skpana "Corning Gorilla Glass™;

:IMaroHaJib_dKpaHa 6.2;

‘IJIOTHOCTh_TTUKCcemei 529;

"KOJIMYECTBO_I1BeTOB_3KpaHa_muH 16 . :SM-G965FZPHSER-

DISP-RAS rdf:type owl:NamedIndividual ;

:pa3peuienue_BepTukaipb 1920 ;

:paspemenue ropuzoHTans 1080 .

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

:MPOU3BOIUTENH_TIporieccopa "Samsung” ;

:MoJziens_npoueccopa "Exynos 9810" ;

:koH(urypanus_nporeccopa "4x Custom 2.9 I'T'w, 4x Cortex-A55 1.9 I'Ta" ;

:KOJIMYECTBO_siziep & ; :yacrtoTa_mpoueccopa rru 2.9, 1.9 ;

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

:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJINYECTBO METAINIMKCEIEH OCHOBHOM Kamepsl 12, 12

:arepTypa_OCHOBHOM kamepsl 1.5,2.4 ;

:THUII_BCIBIIIKA OCHOBHOM Kamepsl ""cBeToguoaHas" ;

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

:aBTO()OKYCHpPOBKa OCHOBHOM_ Kamepsl 1 ;

:ONTHYECKasl CTaOMIn3allisg_OCHOBHOM Kamepsl | ;

:0COOEHHOCTH OCHOBHOM_KaMephl "CBEpXOBICTPBIN TaTuuK U300pakeHus, IBOHHAs

anepTypa o0bekTHBa" .

:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:paszpemienne BepTuxaib 3840 ;

:pazpemieHue ropuzoHTaib 2160 ;

#nonusiid IRI HeobxonuMm u3-3a crer cumsona "/"

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

:pa3pemieHue BepTukaib 1280 ;

:paspemieHne ropusoHTtans 720 ;

#oomaeiii IRI HeoOxomuM n3-3a croer cumsoia /"

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

:paszpemieHue BepTuxaipb 1920 ;

:pazpemienue_ropuszontaib 1080 ;

#nonuseiii IRI HeobxonuMm u3-3a crer cumsona "/"



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

:KOJINYECTBO METanuKceae (ppoHTaIbHON Kamepsl §;

:KoJIMuecTBO (poHTANBHBIX Kamep 1 ; :pa3pemenue :SM-GI965FZPHSER-DISP-CAM-

FRONT-RAS-1 ; :Hannuue Bemblmku (ppoHTanbHOM Kamepsl 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Paspemienue ;

:pazpenieHue BepTUKab 2560 ;

:pa3zpetienue_ropusontais 1440 ;

#oomaeiid IRI HeoOxomuM n3-3a coer cumsoiia /"

<http://myontologies.com/goods#pa3pemenue kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , : Akkymyssitop ;

#ronublid IRI HeoOxoMM n3-3a crier; cuMBoia "*"

<http://myontologies.com/goods#eMkocTs _akkymymnsTopa MA*u> 3500 ;

:BpeMsi_paboThl_B_peXuMe pasroBopa 25 ;

:Hanmu4yre OecrpoBOJHON 3apsiaku 1 .

TenepL OCHOBHBIC JaHHBIC BHCCCHBLI U MOKHO ITPOBCPUTH OHTOJIOI'MIO Ha HCIIPO

TUBOPEYUBOCTD. J{J1s1 3TOr0 HE0OX0MMO BEIOpaTh MexaHu3M BeiBosia HermiT Reasoner
[5] (puc. 166) u 3amyctuth ero (puc. 16B).

goods (http://myontolcgies.com/goods) : [Z:\D\educate\noco6us\OntologyProtzge\resources\goodsvl.owl]

File Edit View [[ERuOUSl Tools Refactor Window Help

< ®goods (h Startreasoner ° Ctrl-R

v Search...
Active ontology > ry x OntoGraf x|
Ontology IRI m Configure... Metrics
Ontology Version IRI > 6 Axiom 239
* HermiT 1.4.3.456 Logical axiom count 162
Annotations None Declaration axioms co... 76
Class count 8

Nhinat mranari Aanind 2

Ontology imports Ontology Prefixes |General class axioms"

Imported ontologies: 2100 = =

Direct Imports

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

Puc. 16 3anmyck mexanu3ma BbiBojia B cucteme Protégé (a — myHKT MEHIO ¢ JeHCTBUSIMU BBIBOJIA,
0 — BeIOpanHbIi Mexanu3M HermiT, B — KHOIIKa 3ammycka BbIBOIA).

WNunukanueit Toro, 4To BBIBOJ 3alyIIeH B JaHHOM ciy4ae OyJeT TO, 4TO KHomka «Start
reasoner» cTaHeT HEaKTUBHOH, a «Stop reasoner» Hao0OpoT akTHBHOH. Ecin B miporiecce BbIBO/IA
OBLITM HalIEHBI IPOTUBOPEYHS, TO CUCTEMA BBIBEJIET COOOIICHUS 00 OMIMOKaX ¢ UX OObSICHEHUEM
(puc. 17a) unu BeIBeeT cooOmieHne 00 ommoOKe 3amycka BeiBoAa (puc. 178). Ilpu BeImoHEHIN
BCEX MPUBEJCHHBIX BBIIIE TEHCTBUI M pEKOMEHIAINI OMUOOK ObITh HE JOJKHO.



B inconsistent ontology explanation

@ Your ontology is lnconglstent which means thgt the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
] « Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
 If you think you know what the problem is, click Cancel o fix tre - — S -
onlology yourselr. Explanation for: owl:Thing SubClassOf awl:Nathing
® Some reasoners come with command line tools that will provide 3HayeHnebanna Range: xsd:integer[>= 0 . <= 50] A
| completz explanations for inconsistent ontologies Banni 3HaueHuebanna 100 t
Explanation 2 Display Isconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna DEEF
v Functional Equivalent To

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Tpumep omubOKu mpu 3amycke MeXaHu3Ma paccyXIeHui (a — cooOIIeHue o
mpo0JieMax B OHTOJIOTUH C MPEAJIOKCHUEM 00BsICHEHUS; 0 — OKHO OOBSICHEHHIT; B — UH
JMKATOP OIIUOOK B JIOTaX CUCTEMBI)

Taxoke, ecii BHUMATEIbHO M3YYUTh NPUBEACHHBINA BbIlIE (PArMEHT C HK3EMIUIIpaMHU
OHTOJIOTHH, TO MBI HAMEPEHHO He 3aJIaJI TUTI [T TaKuX cymrHocTer kak «G965FZPHSER-DISP-
CAM-BACK-RAS-2». Ecniu nipy 3TOM 4YHMTaTeNb BBINOIHSII BCE YKa3aHUs U 3alOJIHUI 001acTh
OTIpeNIeNIeHUs! [T TaKUX OTHOIICHHUH KaK «pa3pelieHre TOPU30HTAJb», TO MOXKHO YBHJETH, UYTO
Tum OblT BeIBelleH aBToMaTudecku (puc. 18). BriBenennsie (Inferred) mousiTusi oTmMedarotcs B
cucreMe Protégé >kenThiM IIBETOM.

Jns ynoOcTtBa nanbHeiimeil 06paboTKU TOMOIHIUM OHTOJIOTHIO HOBBIM Object property:
«SIBJISIETCS_4aCThI0». DTO CBOMCTBO SIBISETCSI OOPAaTHBIM K «4acTh», YTO HEOOXOIUMO OTMETUTH
B ero onucanuu (puc. 19a). IlponuceiBaTe €ro K CO3JaHHBIM CYLIHOCTSIM HET HEOOXOJUMOCTH,
T.K. OHO Oyzet BoIBenieHO (puc. 190).

B mponecce 3Toit paboThl OBUIO CO37aHa MeEpBas BEpCUs OHTOJOTHH, AEKJIAPATUBHO
OTHUCHIBAIOIIEH MTPEAMETHYIO 00J1acTh «ToBap cMapThoH». B ciaenyromux paboTtax B OHTOJIOTHIO
OynyT n00aBIeHbl HOBBIE aKCUOMBI, BBIPAXKEHHUS U TIPABHJIA /ISl BEIBOJIA OTHOIICHHIA U TPOBEPKHU
HenpoTuBopeunBocTd b3, a Takke HamucaHbl 3ampochl AJis BbIOOpa MHPOpPMAIMU U3 Hee IO
OTIpeIeNIEHHBIM KPUTEPHSM.
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oBap ® SM-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
@ CmaptdoH ® SM_-G9R5F7PHSFR-NISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BriBeneHHbIe sKk3eMIUIApHI y Kiacca «Paspemenue» B cucteme Protégé

Object property hierarchy: asnsetcs_vac1z) NS [N

T: :,, N Asserted -l Descnp(ion. ABNAETCA_4acTbi0 2100 = ]
v- = owl:topObjectProperty Functior Inverse Of
LABNseTcs yacr... Inverse "yacTb
= paspelleHue
Individuals: Exynos_9810 NEE& Aifictaticig
¢ X
ST T AT
® SM-G965FZPHSER = ' =
¢ SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ gBnaeTcs_uacTbio

¢ SM-G965FZPHSER-CAM-FRONT

S CQama Indididual As

SM-G965FZPHSER

Puc. 19 JleMoHCcTpaIus BeIBOJa B COOTBETCTBHH € omnucanueM inverseOf

3aganus
1 JIomoJIHUTE CO3/1aHHYI0 0a3y 3HaHUN MUHUMYM 10 sK3eMIuisipaMu Ipyrux cMapT(oHOB
2 ITo ananmoruu, JONMOJHUTH 0a3y 3HAHUM I KATETOPUI «HOYTOYK» M «XOJIOAUIBHUKY

Cosnannue defined classes B cucreme PROTEGE

B sr10it pabore OyayT co3manbl Kiaccel, oTHOIIeHUs «rdfitype» ¢ KoTopbiMH HE OynyT
yKa3bIBaTbCsl B SIBHOM BHUJE, a OyIyT CTPOMTbCA aBTOMAaTHUYECKH B Ipolecce BbIBOAA. Takue
kjaccel B cucteme Protégé naspiBarotcs «Defined Classes» («0ObIuHBIE» KacChl Ha3bIBAIOTCS
«Primitive Classes»). Jlns mpumepa OyayT peann3oBaHbl cieayromue kimaccol: «HoBbri
cmapTdon», «Kamepodon», «rposoit cMapThon», «CmapTdoH 11t GpuibMoBy, «CMapThoH At
IOXOJ0B». DTO NO3BOJMT 00pa30BaTh B OHTOJIOTMHU TPYIIBI HK3EMIUIIPOB B COOTBETCTBHU C
3apaHee 33JaHHBIMU KPUTEPUSIMHU, KOTOpBIe OYAYT TOCTYIHBI ISl AajdbHEUIIe 00paboTKH.

[lepBoHauanbHO ChOpMHUPYEM KPUTEPUH, 10 KOTOPBIM IK3EMIUIAPBI OyIyT OTHOCUTCA K
3asIBICHHBIM KJIACCaM:

1 Hogerit cmaptdon. Beimymen nocne 18 roaa.
2 Kamepopon. Munumym 2 ocHOBHBIe Kamepbl. Munumym 12 wmeranmkceneil. Ectb
ontuieckas cradmnmsanus. Cremka Buneo muaumym Ultra HD 4K 60kanp./cek.



3 Urposoii cmaptdon. [Iporeccop Snapdragon mim Exynos. Munumym 6 siiep. Yactora
pabotel mpomeccopa muHUMYM 2.9IT1. OOBeM omnepaTMBHOW MaMsITH MHHUMYM Or0.
I'paduueckuii yckoputens Mali unn Adreno.

4 Cwmaprdon mns ¢unsmoB. Urposoit cmapthon. CooTHomienune ctopoH 21:9. Pa3pemenue
skpana ot 4K.
5 Cwmaprdon mis moxooB. EMkocts akkymyistopa ot 6000 MA*4. CTernieHb 3alTuThI BBIIIE

yem [P68. 3ammra sxpana «Gorilla Glassy». 3ammra kopnyca «yKperieHHbIH Kopirycy. MaTepuai
KOpITyca BKJIFOYaeT METaJll.

Jlanee otiaguM 3ampochl, B COOTBETCTBHU C KOTOPBIM Oy 1yT (POPMUPOBATHCS IK3EMILISIPHI
0003HaYeHHBIX KJ1accoB. Takue 3anmpockl popmupyercs ¢ ucnosnb3oBanrnem Manchester Syntax u
Ha3bIBatoTCA B cucreme Protégé « DL Query». Jliig oTiiaaku Takux 3alIpoCOB BbIIEJICHA OTACIbHAS
BKJIaziKa (puc. 20).
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Puc. 20 Bknanka «DLQuery» B cucteme Protégé (a — maHenb BKJIQJAOK C aKTUBHOM BKJIAZKON
«DLQuery»; 6 — manenp BRIOOpA THITA 3aITpaIIMBAEMBIX CYIIHOCTEHN; B — MOJIE BBOJIA 3aMpoca; T
— KHOIIKa BBITTOJIHEHHS 3aIIpoca; 11 — Pe3yJbTaThl 3alpoca; € — KHOMKa JJ00aBJIeHus 3anpoca B
OHTOJIOTHIO)

s ocBoeHus uHTepdeiica BbiOepeM Bce dK3eMIUIiphl kinacca «Cmaptdony». s sToro
Heo0X0uMO B IoJie BBoJia 3arpoca (puc. 20B) BBecTH 3arpoc «CMapTPoH», BEIOpATh 05KUIAEMBbIN
TUI pe3ynbTaTta — 3k3eMIusipsl (puc. 200), 3anmyctuts 3anpoc (puc. 20r). Ilocne 3Toro MoxkHO
YBUJAETD pe3yabTaThl (puc. 207).

Ilepen HamucaHueM 3ampocOB HEOOXOAMMO ONPEIECTUTHCS C BO3MOXKHBIMHU IS
UCTIOTF30BaHUSI KOHCTPYKIUSAMH (OOBSICHEHHS OyIyT MPUBOIUTCS MPUMEHUTEIBHO K THITY
BBIOMPAEMBIX CYIIHOCTEH — 3K3eMILIAP):

1. JloxanpHoe wmMsi kiacca. [lo3BomsieT BBIOpaTh SK3EMIUISIPHI JAaHHOTO Kiacca. Kak sBHO
3aJaHHbIe, TaK U BbIBeeHHbIe. Hanpumep: «CmapTdon.

2. <JIOKaJIbHO€ WMs_CBOWCTBa> some <BbIpakeHHe™>. [103BOIsIET BEIOpATh BCE IK3EMILISAPHI, JJIS
KOTOPBIX 3a/1aHO KaK MHHHMYM OJIHO OTHOIICHHE <JIOKaJbHOE MMS CBOWCTBa> C CYIIHOCTHIO,
MOJXOSIIEeH oA <BbIpakeHHe™>. B kauecTBe BBIPAKEHHS MOTYT BBICTYNAaTh: BIOKEHHBIN «DL



Query»; mo0oe BapuaHT OrpaHUYEHUH, pACCMOTPEHHBIN paHee MpH 3aJaHuU 00IaCTH 3HAYCHUS
data property. Hanpumep: «roa_Bbimycka some xsd:integer»

3. <nokampHOe MMs_cBOMcCTBa> only <BblpaxeHue>. Bce dK3eMIUIspbl, A KOTOPBIX
OTCYTCTBYIOT 3aJlaHHBbIE OTHOILEHHUS WM OHHM BCE YAOBIIETBOPSIOT BbIpakeHHo. Hampumep:
«roj_sbimycka only xsd:integer[ >= 18].

4. <nokanbHOE MMs_CBoiicTBa> exactly <koiuuecTtBo>. Bce aKk3eMIIIAPEL, A1 KOTOPHIX 33aHO
yKa3zaHHOE KOJMYECTBO yKa3aHHbBIX oTHOWmEeHUN. Hampumep: «ron_Beimycka exactly 1»

5. <JlokalbHOE MMs CBOMCTBa> exactly <kommuecTtBo> <BbIpakeHHE™>. Bce sK3eMIUIphl, s
KOTOpBIX 3a/laH0 yYKa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOILIEHUH, YJIOBJIETBOPSIOIIMX
BbIpaxkeHHto. [Ipuy 3TOM MokeT OBITh CKOJBKO YrOJHO TaKWX JK€ OTHOIICHUH, He
YIIOBIIETBOPSIOMIMX BBIpakeHHt0. Hanpumep: «rox_Beimycka exactly 1 xsd:integer[ >= 18]»

6. <IIOKaJIbHOE€ MMs_CBOMCTBa> min/max <KOJWYeCTBO> [<BbIpakeHHe™>|. AHaIOrH4YHO exactly,
HO JIOJDKHO OBITh HE MEeHee/He 0oJjiee, YeM yKa3aHHOE KOJIMYECTBO YKAa3aHHBIX OTHOIICHUH.

7. <nokalbHOE MMs_CBOiicTBa> value <ummrepam™>. Bce 3K3eMIUISIpbI, KOTOpPBIE CBSI3aHbI
YKa3aHHBIM OTHOILLEHUEM C YKa3aHHBIM CKaJIIPHBIM 3HAUECHUEM.

8. <BeIpakenuel> and/or <swlpaxkeHue2>. [lepeceueHne/00beTMHEHNE MHOXKECTB BBIOPAHHBIX
HK3EMILISPOB B pamMKax BblpakeHusil u BoipaxkeHusn2. Hanpumep: «/lucmuieii or Ilpoueccop»

9. not <BelpaxkeHue>. MOXKHO paccMaTpUBaTh KakK ONEpalMs JOMOJHEHUS HaJ MHOXECTBOM
AK3EMIUIAPOB, BRIOPAHHBIX B paMKax BeIpakeHust. Hanpumep: «not Cmaptdon»

OnpenenuBIINCh, C MHOXXECTBOM BO3MOKHBIX KOHCTPYKIMH, COCTaBUM 3ampoC JUIs
nepBoro kiacca «HoBbili cMmapTdoH». Y SK3eMIUIIPOB TaKOTO Kiacca HE JOJKHO OBITh
OTHOILIEHHIA «T0JT BBITYCKay, CBA3BIBAIOIINX UX C YHCIOM MeHbIIe 18 (17151 ynpoIieHus B IepBoM
BapHaHTE 3alpoca PacCCMOTPHUM I'0Jl Kak ABy3HauHoOe uncio). Ho, mpu 3ToM JOMKHO OBITH XOTh
OJTHO TaKO€ OTHOIIEHHWE (€CITM TaKMX OTHOIICHWH HET, TO HEAOCTAaTOYHO HH(MOpMAIMH IS
OPUHITUS perieHus ). Takke dK3eMIUAp JokeH ObITh THma «CmapTdon». COOTBETCTBEHHO,
HEOOXOMMBIM HaM 3aMpocC JTOJDKEH OMHUCHIBATHCS Kak nepeceueHrne 3 MHOkECTB: «CMapThoH
and (roa_seimycka min 1) and (roa_seinycka only xsd:integer[>= 18])».

BrimonnuB »ToT 3anpoc Ha BriIaake «DL Query», MOKHO yBHIETH, YTO PE3YJIHTATOB HE
HaliieHo. BBIBOA OCHOBBIBAETCS HAa TEOPUHU JIECKPUNTHBHBIX JOTWK. OAHAKO, IS MOHUMAaHUS
BBIBOJIA M JAJIHEHIINX JEHCTBUH, paCCMOTPUM MPUYHHBI IYCTOTO PE3yJbTaTa B YIPOIICHHOM
BapHaHTe.

B oHTONOTMHM OTHOCHTENBHO TrOJa BBITyCKA €CTh KaK MUHUMYM YTBEpKICHHS «:SM-
G965FZPHSER rdfitype Cmaprtdon; :roa Beimycka 18». [lnsg Toro, 4roObl 3K3eMIuIsip ObuI
BBIOpaH B pe3ysibTaTax 3ampoca, HEOOXOJMMO, YTOOBI OH OTHOCHWICS K KaXKIOMY U3 Tpex
MHOXECTB. YUWTBIBas TPHUBEIEHHbIE YTBEP)KICHUS, MOXKHO CJelaTh BBIBOA, 4YTO «:SM-
G965FZPHSER» otHOCHuTCs K Kitaccy «Cmaptdon» u «ron_Bbeimycka min 1». Ho, Henb3st cienaTth
HUKaKHe BBIBO/IbI OTHOCUTENHHO «roJ_Bbimycka only xsd:integer[>= 18]». ¥ nac undopmarus o
TOM, uTO cymecTByeT Takoe X(«:SMG965FZPHSER :ron_Beimycka X»), KOTOPOE yIOBIETBOPSIET
OrpaHu4eHusM (X >= 18), HO U3 3TOT0 HeNb34 CeNaTh BBIBOJ, YTO IS JTF0OOT0 X 3TO OrpaHHYCHHE
Bcerza BoinosnHsercs. [lpu aTom B pe3ynbTartsl 3amnpoca «not (Cmaptdon and (rog_Bbimycka min
1) and (rox_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMblii SK3eMILISIP TaKKe HE BOUIET.
T.e. mst «ron_Beimycka only xsd:integer[>= 18]» NpUMEHHUTEIBHO K TAHHOTO YK3EMIUISIPY HE OBLT
c/leNaH BBIBOJ HU O JIO)KHOCTH, HU O UCTHUHHOCTH BbICKa3bIBaHMA. B 3ToM (mpeamnosioxeHue 0o
OTKPBITOCTH MHpPA) COCTOHUT €Ille OJHA CYIIECTBEHHAsI pa3HHIla ¢ 0a3aMH TaHHBIX.

OnHUM M3 BapUaHTOB pEIICHUS CIOKUBIICHCS NpPOOJIEeMbl SBISETCS BHECEHHE B
OHTOJIOTHIO HOBBIX CBeNleHHH. Tak, ecim ObI JJ1s1 pacCMaTpUBAEMOT0 SK3EMILISIPa BBITIOIHSIIOCH
OTpaHUYEHHUE «:TOJ_BBINMycka exactly 1» (g paccMaTpuBaeMOro 3K3eMIUIsipa CYIIECTBYET
POBHO OJIHO OTHOIIEHHE «TOJ BBHIITYCKa»), TO C YYETOM CYIIECTBOBAHHS TOAXOJISIIECTO IO
KPUTEPHH OTHOIICHHUS YK€ MOXKHO OBLIO OBl CIIENaTh BHIBOJ O TOM, YTO CYIIECTBYIOT TOJBKO
TaKle OTHONICHHS. DTU CBEJIEHUSI MOTYT ObITh 100aBlieHbI B pasaene «Types» 3K3eMIusipa ¢
ucnois3oBanueM BkIaaku «Class expression editor» (puc. 21).
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Puc. 21 Ucnonb3oBanue Briaaxu «Class expression editor» i 1o6aBiaeHust nHGOpMaIyu o
IK3EMILIIpe

i

[Toce ommamkm 3ampoca HEOOXOIUMO JO0ABUTH KIACC. JTO MOXKHO CHAENaTh C HC-
nojb3oBaHueM KHONKH «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20e) wiu co3aaB Kiacc
u 3anoyHuB noiie «Equivalent To» B ero onmucanuu (puc. 22).

PaCCMOTpI/IM, KaK I[aHHLIﬁ KJIaCC OITMCBIBACTCS B TEKCTEC OHTOJIOTHH.

‘Hogsrii_cmaptdon rdf:type owl:Class ;

owl:equivalentClass [ owl:intersectionOf ( :CmapTdon

[ rdf:type owl:Restriction ;

owl:onProperty :roa_ssimycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:mininclusive 18 ]) ] ] [ rdf:type owl:Restriction ;
owl:onProperty :rox_ssimycka ; owl:minCardinality
"1""Mxsd:nonNegativelnteger ] ); rdf:type owl:Class ]
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Puc. 22 Ilpumep 3anonnenus nonst «Equivalent To» B omucanum kinacca

Kak BumHO, ucmonbs3yeTcs oTHomeHue «owl:equivalentToy», koTopoe MO3BOMSIET CACTATh
BBIBOJI, YTO €CIIH IK3EMIUIAPBI OTHOCATCS K «OOBEKTY» 3TOTO OTHOIICHHUS, TO OTHOCSATCS U K
«CyOBEKTY». A B Ka4eCTBE «00BEKTa» BBICTYIACT MYCTOU y3e, SIBISIONIUICS IepeceueHuEM
3 Apyrux KIaccoB, KaK U IUNIAHUPOBAIOCH N3HAYAIBHO.

JloToTHUM HanMCaHHBIN 3aMpocC It pabOTHI C TOJIOM, 33/IaHHBIM B ITOJTHOM (hopMare:
Cwmaprdon and (rox_Beimycka min 1) and (roa_Beimycka only (xsd:integer[>= 18, <= 25] or
xsd:integer[>= 2018]))

Taroke cocTaBuMm 3arpoc s kinacca «Kamepodony:
Cmaptdon
and
(uacth some ( Kamepa and (komudecTBo OCHOBHBIX Kamep some xsd:integer[ >= 2 ])
and (komu4ecTBO Meramukcesael OCHOBHOHM kamepsl some xsd:integer[ >= 12 ]) and
(pa3pemenue some (Paszpemenue and
((pa3pemienue ropusonTanb some xsd:integer[ >= 3840 ])
or (paspemienne BepTukaib some xsd:integer[ >= 3840 ]))
and (pa3pemenue kajap/cek some xsd:integer[ >= 60 ])

)
)
3amanua
1 CocraButh 3ampochl uisi octaBiiuxcst rpynmn: «CMaptgoH ans ¢uibMoBy», «MrpoBoit
cmaptdhon», «Cmaptdon mist moxonoBy. Co3nate defined class s Kaxmoi.
2 CdopmupoBaTh MUHMMYM 5 Tpynn (Ha OCHOBAaHMM HMEH IOJ0OpOK Ha pecypce

UCTOYHHKe) Juid KaTteropuil «HoytOyku» u «XonoauabHUKW». I KaxIoW W3 Tpymmn
chopMupoBaTh KpUTEPHUH BHIOOPA FK3EMILISIPOB U co3aaTh defined class.

Hanucanue 3anpocoB Ha s3bike SPARQL

B npeapiaymieit pabore ObLIO MPOU3BEIEHO OTHECEHHE SK3EMIUIIPOB K IpymmaM I0
ornpeneneHHbIM kputepusMm. s storo ucnomb3oBanuchk defined classes u s3pik DL Query.
JlaHHBIE UHCTPYMEHTHI CHJIBHO PAaCHIMPSAIOT BO3MOXKHOCTU PACCYKIEHUIN B paMKaxX OHTOJIOTHH.
Opnaxo, DL Query npuMeHsieTcs UIMEHHO B paMKax PAacCyKIECHUN M UMEET psAJl HEJOCTaTKOB,
€CJIM UCTOJIb30BaTh €r0 TOIBKO I OTYyUYEHHs! JOCTYyTA K IBHO 3a/IaHHBIM WJIH YK€ BHIBEJCHHBIM
CYIIHOCTSIM OHTOJIOTMM: MEIJICHHOE BBINOJIHEHUE (T.K. HCIOJB3YETCS JIOTMYECKUN BBIBOJ);
HEOOXOJUMOCTh YUUTHIBaTh IOBEJCHHE IPH BBIBOJAE (HAIpUMeEp, J100aBJIEHUS B OHTOJOTHIO
«exactly» B mpomutoif paGoThl); HEBO3MOXHOCTh OINMCAHMUA HEKOTOPBIX YCIOBHH (Hampumep,
BBIOOp OTHOIICHHUH, a HE IK3EMILIAPOB; BBIOOP psija XapakTepucTuk cMapTdona). [ToaTomy mms
TaKuX 3a7a4 ucnosib3yercs Apyroi s36lk — SPARQL [8]. JlaHHBIN sI3bIK TO3BOJISIET BHIOUPATH U
N00aBJIATh CYIIHOCTH B OHTOJIOTHIO, (hopMupoBarh HOBBIN rpad RDF. B nanHom pabore Oynyt
paccMOTPEHbI TOJIBKO BO3MOXHOCTH BbIOOpa. SI3bIk cuHTakcuuecku cxoxk ¢ SQL (1 He Tosbko
CHUHTaKCHM4ecKH. B "acTHOCTH, OH Takke OCHOBaH Ha IMPEANOJIOKEHUH O 3aKPhITOCTH MHpA, B
otianuue oT DL Query), npuMeHseMbIM 7151 aHAIOTUYHBIX 337au B 0a3ax AaHHbIX. [loatomy (u
notomy 4To SQL nomkeH ObITh yXke 3HAaKOM 00y4aeMbIM) C HUM OyJIyT IPOBOJUTHCS AaHAJIOTUU.

s pabotel ¢ SPARQL B cucteme Protégé HeoOxomumo akTuBUpOBaTh BKIAAKY « Window
-> Tabs -> SPARQL Query» (puc. 23). Heobxoaumo monumats, uto SPARQL u mexaHusm
paccyxaenuii B Protégé paboTaroT He3aBUCHMO U HE BIMSIOT HA pe3yabTaThl pabOThI JPYT Apyra.
OTO 03HayaeT, 4YTO HET BO3MOXKHOCTU BBIOpaTh SK3eMIULIphl Kiacca «HoBblii cMmapThon»,
KOTOPBIE SIBJIAIOTCS BbIBEIEHHBIMU. [Ipy 3TOM 3TO BO3MOXKHO B paMKax, HarpuMep, OMOINOTEKH
Apache Jena nns si3pika Java.

[lepBoHauyansHO BBIOEpEM TepBble 2 cMapTGoHa M XAPaKTEPUCTHKH HMX KaMmep



(KOMTMYEeCTBO Kamepa; METAlHMKCeNH; amepTypa) U PacCMOTPUM Ha MPUMEpE 3TOTO 3ampoca
OCHOBHBIC CHHTAKCHYCCKHUEC KOHCTPYKIIUH.
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Active ontology | Entities | Individuals by class | DL Query | OntoGraf | SPARGL Query
SPARQL query:

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

WHERE { ?subject ?predicate '?object}|

subject predicate object
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf ceoboaHoe
0C0OEHHOCTI_OCHOBHOI_Kamepbl rdfitype owl:DatatypeProperty
cBobogHoe rdf-type owl:DatatypeProperty
€19da698_a754_4c83_bb50_7538f8495dff hashCode "1618122867"" <http://www.w3.0rg/2001/XML
e19da698_a754_4c83_bb50_7538f8495dff sourceOntology 37228bc9_760d_494c_8f31_8588dc08ead6

Execute B

To use the reasoner click Ressoner > Start reasoner ¥ Show Inferences  f)

Puc. 23 Bxnaagka «SPARQL Query» B cucreme Protégé (a — mose BBOma 3ampoca; 0 —
PE3YNBTATHI 3aMPOCa; B — KHOMKA BHIMOJTHEHUS 3a1poca)

#CHauana npuBOIUTCS OJIOK CTAaHAAPTHBIX MPEPHUKCOB JJI TOTO, YTOOBI HE 3alKCHIBATh
rpOMO3/KHE UIEHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca

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

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

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

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

#Takxe He0OX0IUMO 100aBUTH Npe(UKC A CO3JaHHON OHTOJIOIUH (ee UACHTU(UKATOP
Oepetcs ¢ Bkiaaku «Active Ontology»)

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

#Ilocne npedpukcoB uaer kouctpykuus SELECT {nepemenHble}, KOTOpast ONUCHIBAET
4T0 OyJeT BEIOPaHO B KauecTBe pe3ysIbTara 3ampoca

#Bce nepeMeHHbIe HAUMHAIOTCS € «?» U MIEPEUUCIIAIOTCS Yepes Mpode

SELECT ?cmaprdon ?xamepa_4ucio 7kaMmepa Ml 7kamepa_ar

#Jlanee uner konctpykuuss WHERE { {Tpoiiku} }. Tpoliku 3anuchIBalOTCS aHAJIOTUYHO
cuHTakcucy Turtle, 94TO MO3BONIAET TaK)KE MCIIOIB30BATh PA3ACTUTEIIH K., «;», «,».

WHERE {

#BMecTO OTIENbHBIX CYIIHOCTEH MOTYT CTaBUTCS MIEPEMEHHBIEC, HAUMHAIOIIMECS C «?).

Ha #ux morytr HakiaawsIBaThCsl YCIOBHS, OHM MOTYT BBIOMpAThCS B paMKax CIHCKa TOJeH B
«SELECT».

?cMapTdoH :HacTh 7Kamepa .

?xamepa rdfitype :Kamepa ;
:KOJINYECTBO OCHOBHBIX KaMmep ?7Kamepa 4uclo ;
:KOJIMYECTBO METAINMKCeNIe OCHOBHOM KaMepbl 7KaMepa MII
:arepTypa_OCHOBHOW Kamephl 7Kamepa ar }



#Jlanee uper koHctpykuus ORDER BY, mno3Bossoomias 3aaatb COPTUPOBKY pe-
3yJIbTaTOB

ORDER BY DESC(?xamepa_am)

#Jlanee uper koHctpykuuss LIMIT, OFFSET mno3Bosstomas 3aaaTh KOJUYECTBO
IIPOITYCKAEMBbIX 3aIIMCEN U KOJIMYECTBO BHIOMPAEMBbIX

LIMIT 2 OFFSET 0

Kak BuaHo, cTtpykTypa 3ampoca cxoxka ¢ si3bikoM SQL (B TOM uwMcie JOCTYIHBI
koHcTpykiun GROUP BY, HAVING), onnako coaepkumoe 0JI0koB paznudaercs. OcCHOBHas
gacth — WHERE, pa3bepem mnonapoOHee ee BIIOKEHHBIE KOHCTPYKLHUH, KOTOpBIE OymyT
UCIIOJIb30BaThCS B paMKaX pabOThI:
1. Tpoiika «cyOBekT mpenukar 00bekT». Ha Mecte KaKaoro U3 3JIeMEHTOB TPOMKU MOKET CTOSITh
koHKpeTHbIH IRI wimm nmurepan unu nepemenHas. [lo3BonsieT BBIOpaTh BCe TPOWKH OHTOJIOTHH,
MOAXOASIINE MO/ 33/IaHHYIO (3aJJaHHas TpOKKa UCTIONb3yeTcs Kak Macka). [Ipu BeiOOpe: Ha MecTe
IEPEMEHHBIX B 3a/laHHON TPOIKE MOXKET CTOSITh JIt00ast CYIIHOCTh B BIOMpPAeMOi Tpolike; IuTe-
paJibl TOJIKHBI COBIAJIATh 110 3HAUYEHUI0, TUILY, A3bIKY; IRI Ha cOOTBETCTBYIOIIMX MECTaX AOIKHbI
COBIAJATh.
2. Paznmenutenu «.» MEXIy TpoWKaMM MOXXHO HMHTEPIPETUPOBATh KaK JE€KapTOBOIO
IOPOM3BEACHUE, HO C YYETOM paBEHCTBAa COOTBETCTBYIOUIMX IepeMeHHbIX. Hampumep,
«?cMapThOH KOA_NPOM3BOIUTENS ?KOI» TO3BOJSET BHIOpaTh BCE TPOWKH, B KOTOPBIX
IPUCYTCTBYET OTHOIIEHUE «KOJ Mpou3BoAuTeNs». Eciu B oHTONMOrMM 2 cMapTPOHA U TONBKO Y
OJIHOTO U3 HUX €CTh 3TO OTHOILIEHHUE, TO OyieT BeiOpaHa 1 Tpoiika.
«?cMapTdOH :HacTb ?74acTby» IO3BOJIAET BBIOpPAaTh BCE TPOMKH, B KOTOPBIX HPUCYTCTBYET
OTHOIIEHHE «JacThy». Eciu B oHTONOTHH 2 cMapT(oHa U Y K&KIOTr0 U3 HUX 110 5 yacTel, To Oyaer
BBIOpaHo 10 Tpoek.
Ecnu ynponieHHO paccMoTpeTh TOpsAIOK BbIOOpa B paMkax «?cMapT(OH :KOJ_MpPOU3BOJUTENS
K011 . ?cMapTdoH :yacTh ?yacTb», TO OyJeT cHaydana BelOpaHa | 3amuch 1o nepsoii Tpoiike, 10
3anucedt mo BTopoil. Jlanee 6yner chopmupoBano 10 3amuceld kKak Bce BapHaHThl COBMEIIEHUN
naHHbIX 3anuceil. [Tocne yero OynyT yaaneHsl 5 3amucei, Iie B paMKax OJHOMMEHHBIX Iepe-
MEHHBIX «CMapT(OH» HE COBMNA/IAIOT 3HAYEHUSI.
3. B paMKax Tpoek TaxkKe MOTYT HCIOJb30BaThCS IIyCTHIE Y3JIbI, ONUCHIBAEMbBIE AHAJIOTMYHO
cuHTakcucy Turtle ¢ ucmonb3oBaHuem «[ |».
4. OPTIONAL { {Bnoxxennas uactb where} }. [lo3BosisieT 3a1aTh BIOKEHHBIH 3apoc, KOTOPHIHA
Oyner WCHoib30BaH TOJIBKO NpU Haauuuu  pe3yiapraTtoB. Hampumep, «?cmaprdoH
:KOJ_Tpou3BoauTens ?7koJ . ?cMapT(doH :uacTh ?9acTh» BblOepeT 10 3amuceid, ecii B OHTOJIOTHU
oyner 2 cmaptdona u 5 yacreit y kaxnoro. Ho, ecnu Oyner 2 cmaptdona u 0 yacteit y Kaxaoro,
TO HUKAKHX PE3yJbTaTOB BbIOpaHO He OyneT. [Ipu aToM «?cMapTdOH :KOJ_MPOU3BOAUTENS 7KOJ
OPTIONAL { ?cmaptdon :yacTe ?4acTh }» BbiOepeT Takke 10 3amuceil B mepBoM citydae, HO 2
3anucu Bo BTOpoM (yacTh B pamkax OPTIONAL yuutsiBaTecst He OyZeT).
5. FILTER({ycnoBue}). [1o3BossieT ocTaBUTh B paMKax BHIOPAHHBIX 3alKCel TOJIBKO T€, KOTOpbIE
noaxoaar moj yciosue. Hampumep, «?cmaptdon :rox ssimycka ?rox FILTER(?rog > 18)»
MO3BOJISIET BBIOPATh TOJIBKO TE€ PE3YNbTAThI, I/I€ TOJ] BBIITyCKa Mo3/1Hee 18 (CTOMT yUUThIBaTh, YTO
ecnu y cMapT(doHa 2 TakuX OTHOUICHHUS U Yy OJHOTO 3HadeHue Oosblie 18, a y Apyroro MeHsle,
TO caM cMapTQOH Bce paBHO OyneT BbIOpaH, T.K. OJIHA U3 3alUCEH C HUM OYJET MOIXOIUTh MO
ycnoBus). T.x. FILTER He sBnsieTcst Tpoiikoid, TO mociie Hero HeT He00X0AUMOCTH HCII0JIb30BaTh
paznenuTtend. Takux KOHCTPYKIMH B 3ampoce MOXET ObITh MHOXECTBO. B pamkax ycrmoBuit
FILTER wmorytr wucnomb3oBathbest omepamnu: &&, ||, <, >, <=, >=, =, != Takxke Moryr
HCIIOJIb30BAThCS BCTPOCHHBIE PYHKIIMH, HAIpUMeED, regex, isLiteral (cnucok Bcex ¢pyHKIui 3/1€Ch
NPUBOAUTHCS HE OYy/IET U MOXKET OBITh HalJIeH B TOKYMEHTALIUH).
6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { { Bnoxennas
yacth wWhere} }. Cneransabsie Buasl FILTER, KoTOpbIe OCTaBISAIOT 3aMUCH, U1 KOTOPBIX
BJIOKEHHBIN 3aIIpOC BEPHYJI/HE BEPHYJI PE3YJIbTaThI.



3Has OCHOBHBIE KOHCTPYKIIMH, COCTaBHM CIICAYIOUIMH 3arpoc: BBIOOP HH(pOpMAIUH
(upeHTuduUKaTOp, KOJ NMPOU3BOAUTENS, KOH(PUIypalus Ipoleccopa, eMKOCTh aKKyMyJsATOpa,
KOJINYECTBO METANMKCeNIell OCHOBHOW KaMmephl, JUAaroHajib JKpaHa) O BCEX CMapTQoHaxX He
crapee 2018 rona ¢ «Super AMOLED» skpanom.

Heo0xoauMo y4uThIBaTH, 4TO YacTh WH(GOPMAIIMHA MOXKET OTCYTCTBOBAThb, HO IPHU 3TOM
pe3ysbTaT BCE PaBHO JI0JIKEH ObITh IPEACTaBIIEH, 3HAUYUT HEOOXOJUMO UCII0Ib30BaTh MHOXKECTBO
koHcTpykuuit OPTIONAL. YcnoBust Ha ro ¥ 9KpaH SIBJIAIOTCSA 005S3aTEIbHBIMU U CYIIIHOCTH, HE
UMeroIue 3Toi UH(OpPMAILMU, HE TOJIKHBI BBIOUPAThCs. Y CIIOBHE Ha KpaH HAKJIabIBAETCs Yepe3
MEXaHU3M TPOEK. Y CIIOBHE Ha TOJ1 IOJKHO YUYUTBIBATh, YTO MOTJIO OBITH IIepen3aanrue cMapThoHa
Y HECKOJIBKO TaKUX OTHOLIEHUH. 3HAaUUT HEOOXOJUMO UM paboTaTh ¢ MUHUMAJIBHBIM T'OJI0OM WIIH
ucnosab3oBath KoHCTpykuio FILTER NOT EXISTS.

SELECT ?cmaptdon ?xoa ?KoHpUTyparus ? iuaroHaib ?€MKOCTb ?MIT

WHERE {

#C MOMOILIBIO ITYCTOTO y3J1a OINpeJIeNIIeM YCIOBUE, YTO BhIOMpaeMblil HAeHTU(UKATOP
noiikeH ObITh "CMapTdoH" Hitn ero moakiace

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

#ycnmoBue, 4TO CBsI3b "TOJ] BhIMyCKa'" TOJDKHA CYIIECTBOBaTh. Peann3oBaHo Bio-
KEHHBIM YCJIOBHEM, YTOOBI B Cllyyae HECKOJIKUX F'OJIOB HE BBIOPAIOCh HECKOJIBKO 3aIUcel

FILTER EXISTS {?cmaptdon :ron_Bsimycka ?rom}

#ycioBre Ha "HOBU3HY'" r0/1a BBIITYCKA

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

#cumtaeM, 4yTo AMCIUICH OuH. 11 HECKONIBKHUX BBIOEpETCS MH(POPMALIHS TOIBKO O
HOJIXOASALINX

?cmaprdoH :gacth ?auctuiei . ?aucreit rdfitype :J{ucruieii .

#yclioBHE Ha TEXHOJIOTHIO U3TOTOBIICHHS SKpaHa

?nMcIel :TEXHOIOTUSl M3TOTOBJIEHUS 3KpaHa ?TEeXHOJIOTUS
FILTER(regex(?Texnomnorus, "super amoled", "i"))

#nononHUTENIbHAs BbIOUpaeMasi HHQopMaIus (Mpu HATUYHIH )

OPTIONAL {?cMmapT¢oH :KOA_IpOU3BOIUTENS 7KOJ }

OPTIONAL {?cmaptdon :gacts ?mporr . ?npor rdf:type :[Ipormeccop . ?mpon
:KOH(uUrypanus_mporeccopa ?KoHpurypamus }

OPTIONAL {?aucmuieii :quaronaib SKpaHa ?auaroHab }

OPTIONAL {?cmapr¢on :gactb ?akkyM . ?akkyM rdfitype :AKKyMynsTop . ?aKKym
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*u> ?emkocts } OPTIONAL
{?cmaptdon yacTb ?kamepa . ?kamepa rdfitype :Kamepa . ?xamepa
:KOJIMYECTBO MeETanuKcene OCHOBHOM Kamepsl ?Mmil | }

3ananus

CdopmupoBaTh 3ampochl:
1 BBIOOD Bcex cMapT(OHOB M HH(OpMALMK 0 HUX (aHAJIOTUYHON ONMKChIBaeMO B paboTe) ¢
aKkymyssiTopoMm He MeHee 500 MA*y
2 BBIOOp BCEX BapHAHTOB OJIOKOB Kamep cMapTdoHOB ¢ ux uHpopmarumen (ameprypa,
KOJIMYECTBO Kamep, MPOU3BOAUTEND, METAITUKCENH, PA3pPEILICHUE BUAEOCHEMKH)
3 BBIOODP BCEX BapMAHTOB MOAYJIEH SKPAHOB ¢ UX MHPOpMAIMel (IuaroHaib, pa3pelieHue,
IUIOTHOCTb MTUKCEJIEH, TEXHOJIOTUSI M3TOTOBJICHUS DKPaHa)
4 BbIOOp mepBbhIX 10 HOYTOYKOB € MX XapaKTepUCTUKaMH: KOH(UTrypaius mpoueccopa,

TaKTOBAas 4YaCTOTA, IUAarOHAJIb YKpaHa, pa3pelleHne YKpaHa, pa3Mep ONepaTUBHOM NIaMATH, pa3Mep
HOCUTENSI HHPOPMAIINH, TUIl HOCUTENS HH(OPMAaLIUU, CIMCOK Pa3beMOB

Hanmncanue npaBuJi ¢ ucnosib3oBanueM sizbika SWRL



B pamkax mnocnenHeit paboTel HeoOXoAMMO c(OpMUPOBAaTH B OHTOJIOTUU TMPABUIIA,
KOTOPBIE MO3BOJIAT, YYUThIBAasE OCOOEHHOCTH MpPEAMETHON 00s1acTH, (POPMUPOBATH BHIBEACHHBIE
oTtHomeHHs. s mpuMepa paccMOTpPUM NpPaBUIIO, KOTOpoe OyaeT oTMeuaTh CBEACHUS 00
aKKyMyJISITOpe CMapT(OHa KaK COMHHUTEIbHBIE, €CIIM 3asBICHHOE BpeMs paboThl B pexXHUMe
pasroBopa MPEBBIIIAET «EMKOCTh aKKyMysaTopa / 250.

SWRL [9, 10] nmo3BosisieT COCTaBIATh MpaBUIIA, SIBISIOIIMECS HUMIUTMKAIMEH MEXIY
npeanocbulkol u ciaeacrsueM. [locie 3amycka MexXxaHuW3Ma pacCyX AEHUHW OHTOJOrus Oyner
U3MEHATHCS B COOTBETCTBMM € 3THUMHM INpaBuiamu. [IpeanocelikaMu U CIeiCTBUSMU SBISIFOTCS
BBIPQKEHHS Ha OCHOBE IPEAMKATOB (B TOM UMCIIE CO3AAHHBIX B paMKax OHToJioruit). PaccMorpum
CHUHTAKCUC Ha IPUMeEpax:

1 Cmaptdon(?x). O3nagaer ?x rdfitype :Cmaprdon (?X aHATOTUYCH TIEPEMEHHBIM B
si3ike SPARQL)

2 gacTb(?X, 7p) — 03HaUaeT ?x :4acthb ?p. Takum 00Opa3oM MOXKHO 3aMucaTh NPEIUKAT HA
OCHOBaHUU J1I060r0 co3nanHoro data miu object property.

3 Cmaptdon(?x) » gactb(?X, 7p). omeparus «and» 3amMCHIBACTCS KaK «"».

4 Cmaptdon(?x) * gactb(?x, 7p) -> sBusercs_4actbio(?p, ?x). Oneparus UMILIUKALUN

3aIUCHIBACTCS KaK «->«. JlaHHOE MPaBUIIO ONPEIEIISIET AKCUOMY O TOM, YTO €CITU 7X SIBJISIETCS
cMapT(OHOM U COJIEPIKUT YacTh 7P, TO TAKIKE MOKHO CKa3aTh, UTO 7p SIBISIETCA YacThIO ?X.
[Tomo6HOE TPaBUIIO0 TEHEPUPYETCST aBTOMATUICCKH B COOTBETCTBHH ¢ ToJIeM «inverseOfy,
KOTOPOE€ MBI YKa3bIBaJIU B MPOIILIBIX paboTax.

U3 BcTpoennbix npeaukaToB [9] Oyayt HeoOxoaumbl: swrlb:lessThanOrEqual(?x, ?y) (?7x
MeHbllle  wid  paBHo  ?y);  swrlb:lessThan(?x, ?y) (?x cTtporo MeHbime ?y);
swrlb:greaterThanOrEqual(?x, ?y) (?x Oonbiie wiu paBHo ?y; swrlb:greaterThan(?x, ?y) (7x
ctporo 6omnbine ?y); swrlb:divide(?x, ?y, ?z) (B 7x pe3ynbrar oneparuu ?y/?z).

Jnst oTnagku yCIOBHBIX YacTed MpaBHII MOXET ucrnonb3oBaThes si3bik SQWRL [11]. B
paMKax Hero OyJIeT MCIOIb30BaThCs TONbKO mpenukar sqwrl:select(?x, ?y, ?z, ). OH mo3BomseT
0TOOpa3suTh MOJB30BATENIO BCE IEPEUUCICHHBIE CYIIHOCTH, Ui KOTOPBIX AaKTHMBUPOBAIHCH
IPEINOChUIKH. TakuM 00pa3oM MOKHO Mpeo0pa3oBaTh MPABUIIO B aHAJIOT 3a1poca M MPOBEPHTH,
YTO OHO MPUMEHSETCS IS 3alJIaHUPOBAHHBIX CYIIIHOCTEH.

Chopmupyem SQWRL mpaBuiio 1o 3agaHHbIM B paboTe KpUTEpUsM: «AKKymymsTop(?a)
A eMKOCTb_akkymyisatop MA u(?a, ?v) ” Bpems paboTel B pexume pasrosopa(?a, 7t) *
swrlb:divide(?tr, ?v, 250) ” swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» ImenHo Takue
3aMKCcH 0 AKKyMYJISIToOpax OyayT OTMEUYaThCsi COMHUTEIBHBIMU. UTOOBI MPOBEPUTH KOPPEKTHOCTD
YCIIOBHI JAHHOTO MPaBHJIA CIETYET PACCMOTPETH /ISl KAKUX aKKYMYJISITOPOB 3TO MPABHIIO OyAeT
cpabaThiBaTh (BBIOpaTh HWIACHTH(PHUKATOP aKKyMYIATOpa, 3asBICHHOE BpeMsl paboThl U
BBIYHCIICHHOE BpeMs paboThI).

Hus noctyna k SQWRL HeoOxomumo akTuBHpoBaTh BKIanky «Window -> Tabs >
SQWRL Taby (puc. 24). Janee HeoOxoauMo co3aaTh MpaBuiio (puc. 240) 1 BBECTH €ro TeJo (puc.
258B). [lanee HEOOXOIUMO BBIACIUTH MPABUIIO M HaXaTh KHONKY 3amycka (puc. 24a, puc. 24B).
[Tocne aToro pe3ynpTatr pabOTH MOYKHO YBHIIETh HAa BKJIAJIKE, COOTBETCTBYIONICH UMEHH TIPaBUIIa
(puc. 25r1).



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

File Edit View Reasoner Tools Refactor Window Help

© goods (htip://myontologies.com/goods) ~ Search...
DL Query x | OntoGraf x| SWRLTab x| SQWRLTab x | SPARGL Query
Active ontology x [ Entities x [ Individuals by class

Name Query Comment
S1 AKKVMVHHTOD(%)"eMKOCTb aKKVMVl'IﬂTOD MA u(’7a 2v) BDeMﬂ paboTbl ...

S3

SQWRL Queries |OWL 2RL |83 |

6
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 S3 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was returned.

Run

> Start

v Show (O]

To use the

click R

Puc. 24 Bknanka SQWRL B cucreme Protégé (a — cicok co31aHHBIX MTPaBUI; O — KHOTIKH
CO3JIaHUsI HOBOTO MIPABMJIA U PEAAKTUPOBAHUS BBIZCICHHOTO; B — KHOITKA 3aITyCKa BEIOPAHHOTO

MpaBuUIIa)

VY6enuBImMCh B KOPPEKTHOCTH YCIOBHOM YacTH MPaBHIIa, MOKHO NIEPEHECTH €T0 B CIIMCOK
SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenuts ero 3akiouenue. Ha mannoi
BKJIaJIKe yxke oTtoOpaxarorcss Bce SQWRL mpaBwia, oqHaKo OHM OTMEYCHBI KaK HEAKTHBHBIC.
MO>KHO MJIM U3MEHHUTh PABUIIO U OTMETUTH €r0 aKTUBHBIM HIIM CO3JaTh HOBOE. Y CIIOBHAsI YacThb
IpaBWJia OCTaeTCsl MpEeXHEW, a 3akitoueHueM OyneTr saBisiTbest «CoMHMTENnbHO(?a)» (Takxke

HEOOXO0IMMO CO3/IaTh COOTBETCTBYIOIIUMN KI1acc).

Name

&

|s3
Comment

DL ad |
Active| Status

|ok

S1 KKyMynATop(?a) * eMKOCTb_aKKyMmynAaTtop_MA_u(?a, ?v) * Bpemsa_paboTbl_B_pexume_pasroBopa(?a, ?t) *

swrib-divide(2tr, v, 250) * swrib:greater | han(t, 2tr) - sqwrl:select(?a, tr, ?v)
B

Cancel Ok

'~

Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr
:SM-G965FZPHSER-BAT 14

r

Save as CSV... Rerun

3500

Close

v Show o
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Puc. 25 Bknagka SQWRL B cucteme Protégé (a — okHO pemakTupoBaHus paBuia; 0 — uMs
MIpaBWJIa; B — TEJIO MIPABIIIA; T — Pe3yJIbTAaThl BRIIOJIHEHUS MTPABHIIA; J — KHOIIKA TIepe3aIycKa

MpaBUJIa)



Tenepp HE0OOXOAMMO 3amyCTHTh MPABUJIO, TNPEABAPUTEIBHO 3arpy3uB TMOHATHS U3
oHTOJIOTHH (pHC. 260, puC. 26B).

a Name Rule Comment
v S1 AkkymynaTop(?a) * eMKocTb akkymynatop MA uy(?a. ?v) * Bpema pabo...
S3 AkkymynaTop(?a) * eMKocTb akkymynatop MA y(?a. ?v) * Bpema pabo...
New
pil e

| Control | Rules Asserted Axioms  Inferred Axioms OWL 2 RL

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

Look at the 'Inferred Axioms' tab tobsee the inferred axioms. » r

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

Puc. 26 Bxnagka SWRL B cucteme Protégé (a — akTHBHOCTB TIpaBuia; 6 — KHOIIKA 3arpy3Ku
MOHSATUI/AKCHOM M3 OHTOJIOTMHU ¥ CITUCKA MPABWII; B — 3aITyCK BBIBOJIA HA OCHOBE MPABHII; T —
BHECCHUE BBIBEJICHHBIX TIOHATHH B OHTOJIOTHIO; JT — CITUCOK BHIBEJICHHBIX TOHSTHIA; € —
HACTPOWKH BBIBOJIA)

[Tocne 3TOro MOKHO O3HAKOMHTBHCS C BBIBEJICHHBIMHU akcuomamu (puc. 26.1). B cioyuae
HACTPOEK MO yMoi4aHuio ux Oynaer Oonbiie 100. DTo CBSI3aHO C TEM, YTO BBIMOJTHSACTCA
MHOKECTBO CTAaHJAPTHBIX TMpaBui (Hampumep, (HOpPMHUPOBAHHE HOBBIX OTHOILIEHUH B
COOTBETCTBUU ¢ onucaHueM «inverseOf»). [{ns Hamero npumepa 310 HeoOs3aTenbHO. [loaTomy
MoskHO Ha Bkiagke «OWL 2 RL -> OWL2RL Control» BbIKIIOUUTE BCe TaOIUIBI CTaHIAPTHBIX
npaBwI. [locie 3TOro B BBIBEJCHHBIX aKCHOMAX OCTAHYTCS TOJIBKO aKCHOMBI, MOJTYYCHHBIE C
MCIIOJIb30BaHUEM CO3/IaHHOTO MpaBUIIa.

3aganusa
1 CdopmMupoBaTh MUHUMYM 5 TIPABIJI, BBISBIISIONINE COMHUTEIIbHBIC OMTUCAHUS PA3TUIHBIX
XapaKTePUCTHK.
2 CdopmupoBaTh MpaBmiio, KOTOPOE B 3aBUCUMOCTU OT €EMKOCTH aKKYMYJISITOpa, TAKTOBOM

4acTOTHl MPOIIECCOpa, pa3pelieHust IKpaHa U ero JuaroHanu Oyaer (popMHpOBATH NMPUMEPHOE
BpeMs aBTOHOMHOW paOoThl HOYTOyKa B peKuMax: urpa, padbora, 0ku1aHueE.

IIpakTnyeckue padoTsl 6.
Pa3paboTka yueOHOM HKCIIEPTHON CUCTEMBI.

Bonpocsl (koMneTeHUMU, HABBIKHU) 1JIS1 OCBOCHMUSI:

7. V3yuuth npuMepbl MOCTPOCHUSI SKCIIEPTHBIX CUCTEM.

8. Hayuuthcs coznaBath U pegakTupoBath 0a3zy 3Hanuit JC.
9. HayunThcst pealn30BBIBaTh M TECTHPOBATh 0a3y 3HAHUH.

Teopernyeckas 4acTb

OkcnéprHas cuctéma (DC, aHri. expert System) — KoMIbIOTepHast CUCTEMa, CIIOCOOHas
YaCTUYHO 3aMEHUTh CICHHAINCTA-dKCIIEpTa B  Pa3pelICHUH MPOOJIEMHON  CHUTYaIHH.
CoBpemennbie DC Hadaau pa3padaThiBaThCS UCCIEIOBATENIIMA HCKYCCTBEHHOTO WHTEIJICKTA B



1970-x romax, a B 1980-x momy4yuiam KOMMepuYecKoe moakperuieHue. llpeamecTBeHHUKaMuU
SKCHEPTHBIX cucTeM Obutk mpemioxkensl B 1832 romy C. H. KopcakoBbiM, co3maBmimm
MEXaHUYECKUE YCTPOMCTBA, TaK HA3bIBAEMbIC «MHTEIUICKTYyaJbHbIE MAIIMHBI», MO3BOJIABIINE
HAXOJHUTh PEIICHUS IO 3aJaHHBIM YCJIOBHSIM, HallpUMEp, ONpEAEATh Haubosee MOAXOMASIINe
JIeKapcTBa 1Mo HaOJI0JaeMbIM Y MallUeHTa CHMIITOMaM 3a00JIeBaHusl.

B undopmarrke sKCrepTHBIE CUCTEMbBI PAaCCMaTPUBAIOTCS COBMECTHO ¢ 0a3zaMu 3HAHUU
(6a3a 3nanwmii (b3; anrn. knowledge base) B nndopmaTike M UCCIEIOBAaHUIX MCKYCCTBEHHOTO
MHTEJJIEKTa — 3TO 0c000T0 pojaa 06a3a JaHHBIX, pa3paboTaHHas AJis ONEPUPOBAHUS 3HAHUSIMHU.
baza 3HaHui CONEPKUT CTPYKTYPHPOBAHHYIO HHPOPMALIMIO, HOKPHIBAIOIIYIO0 HEKOTOPYIO 001aCTh
3HAHUHU, U1 UCITIOJIb30BaHUSI KHOCPHETUYECKHM yCTPOUCTBOM (WJIM YEIOBEKOM) C KOHKpPETHOU
nenbio. CoBpeMeHHbIE 0a3bl 3HAHUN PabOTAIOT COBMECTHO C CHCTEMaMH IOMCKa MH(OpMAIHH,
UMEIOT KJIaCCU(PUKAIIMOHHYIO CTPYKTYPY (Kinaccudukaius (kraccuduimpoanue) (ot jat. classis
— pa3psan u nar. facere — genarb) — OCOOBIA Ciydail MPUMEHEHUS JIOTUYECKOH Omneparuu
JeNeHns o0beMa TMOHSTHS, MPEACTaBISIONMI CcO00l HEKOTOPYID COBOKYIMHOCTH JEJICHUN
(eeHMe HEKOTOPOTO Kilacca Ha BUABI, JEJIEHUE STUX BUAOB U T.1.) M (OpMaT mpeacTaBIeHUsS
3HaHUU (TpeICTaBJIIeHWE 3HAHUNW — BOIPOC, BO3HUKAIOIIUK B MH(OpPMATUKE — C MOJ00POM
NPECTaBICHNUS KOHKPETHBIX W OO0OOMIEHHBIX 3HAHWH, CBEACHUH W (DAKTOB Il HAKOIUICHUS U
o0OpaboTtku uHpopmanuu B OBM. ['naBHas 3amaya B uckyccTBeHHOM uHTemwiekte (MU) —
HAYYUTHCS XPAaHUTh 3HAHHWS TAaKUM OOpa3oM, dYTOOBI TPOTrPaMMBI MOTJIM OCMBICICHHO
00pabaThIBaTh UX U JIOCTUTHYTH TEM MOJ00US YEIOBEUECKOT'O HHTEIJICKTA).

[TosHOTICHHBIE 0a3bI 3HAHUI cOoepKAT B ceO€ HE TONBKO (PAKTHIECKYIO HHPOPMAITUIO, HO
U TpaBUjIa BHIBOJA, AOIMYCKAIOUINE aBTOMAaTHUYECKHE YMO3AKIIOUEeHHUsI O BHOBb BBOAMMBIX (pakTax
U, KaK CJICJICTBUE, OCMBICIICHHYIO 00paboTky mHpopmamuu. O06nacTh HAyK 00 UCKYCCTBEHHOM
MHTEIJIEKTE, U3y4darolas 6a3pl 3HaHUI U METOABI paObOThI CO 3HAHUSIMU, HA3BIBACTCS MHKEHEpUEH
3HaHMI) KaK MOJIEJIH NTOBE/IEHUS SKCIIEPTOB B OIPEEIIEHHOM 00J1aCTH 3HAHUMN C UCIIOJIb30BaHUEM
IpoIelyp JOIMYECKOro BbIBOJIA U NMPUHATHUS PELIeHUH, a 0a3bl 3HAHMH — KaK COBOKYIHOCTb
(GakToOB M MpaBUJI JOTMYECKOIO BBIBOJA B BBIOPAHHON NpeAMETHOH obnacTu aesrenbHocTU. B
UHCTPYMEHTAJbHYI0 CHUCTEMY BXOJAT IIOMHUMO OIMCAHHOM BBIIIE S3KCIEPTHOH 000J0YKH
nporpaMMa-peakTop 0a3 3HaHUH | MPOrpamMMa JIOTUYECKOTO BBIBOJA.

Amanwl pazpadbomkKu IKCnEPMHBIX CUCMEM:

1. Uoenmudghuxayus.

OmnpeneneHne y4JacTHUKOB M UX POJIEH B IpoLiecce CO3JaHMs M AKCILTyaTalluK SKCIIEPTHOM
CHCTEMBI.

B npomecce co3maHus 3KCNEPTHOM CHCTEMBI MOTYT Y4YacTBOBaTh  CIEIYIOIUE
CHENHUAIHNCTBI: WHKEHEPHI 10 3HAHUSM, JKCIEPTHI, MPOTPAMMHCTBI, PYKOBOIUTENh IPOEKTa,
3aKa34MKH (KOHEYHbIE MMoJb30BaTenu). [Ipu peanuzanuu CpaBHUTENBHO MPOCTHIX AKCIEPTHBIX
CHCTEM MPOTPaMMHCTOB MOXXET M He ObITh. PoNb HWH)KEHepa MO 3HAHUSAM - BBIY)KUBaHHE
npodecCHOHATIBHBIX 3HAHUHN U3 9KCIIEPTOB M MPOEKTUPOBAaHUE Oa3bl 3HAHUHN HKCIIEPTHON CHCTEMBI
U ee apXHUTeKTyphl. [IporpaMMuCT HEOOXOIMM IpH pa3paboTKe CIEIHATU3UPOBAHHOTO IS
JTAHHOM AKCIEPTHOM CHCTEMBI IPOrPaMMHOI0 00ECIeUeHH s, KOT/1a MOAXOSIIEr0 CTaHJapTHOTO
(HammpuMep, O0OOJIOYKM Uit CO3JAaHUSl DKCIIEPTHOW CHUCTEMBI) HE CYIIECTBYET WIIH €ro
BO3MOXHOCTEH He I0CTaTOYHO M TPeOYyIOTCs TOMOIHUTEIbHbBIE MOTYJIH.

B mporecce skcruryaTanmud MOTYT TPHHAMATh YYacTHE KOHEYHBIE II0JIh30BATEIH,
HKCHEPTHI, aIMUHHUCTPATOP.

Ha sTom aTare pa3paboTumK JOJDKEH OTBETUTH Ha CIIEAYIOIINE BOIIPOCHL:

- Kakoit knacc 3a1a4 10/pKHa periath SKCepTHas cucreMa?

- Kak oti 3a1aun MoryT OBITH OXapaKTEepPH30BaHBI WIIH OMPEICIICHBI?

- Kakue MOHO BBIIEIUTH MOA3a1a4n?

- Kakue ncxomHbie JaHHBIC JODKHBI UCTIOIB30BAThCS JUTS PEIICHUS?

- Kakue NOHATHS M B3aUMOCBSI3M MEXAY HMUMH HCHOJB3YIOTCS MPH PEIICHUU 3a]auu
AKCrepTaMu?

- Kakoii B umeer perienue, u Kakue KOHLUENIIMU UCTIONb3YIOTCS B HEM?



- Kakue acmiekTsl ombITa SKCTiepTa CYIIECTBEHHBI JIJIsl PEUICHHS 3a1auu?

- KakoBa npupona u 06beM 3HaHUH, HEOOXOIUMBIX JIJIsl PEIICHHS 3a1a9n?

- Kakue npensrcTBus BCTPEUaAOTCs TPU PEIICHUU 3a71a4?

- Kak 5T moMexu MoryT BIMSThH Ha pelieHue 3aad?

2. Konyenmyanuzayus.

Ha sTom 3Tamne pa3paboTurk T0KEH OTBETUTH HA CIICAYIOIINUE BOIIPOCHI:

- Kakue Tumpl JaHHBIX HY)KHO HCIIOJIB30BATh?

- UTo M3 MaHHBIX 337]aHO, & YTO JOJKHO OBITH BBHIBEJECHO?

- ImeroT 11 moj13a1ayn HauMEHOBaHHUS?

- ImeroT i cTpaTteruu HauMeHOBaHUs?

- MeroTes u sICHBIE YaCTUYHBIE TUIIOTE3bI, KOTOPBIC IIIMPOKO UCIIOIB3YIOTCS?

3. ®opmanuzanus.

4. Peanu3zanus IpOTOTUITHOM BEPCUU.

5. TectupoBanue.

6. [lepenpoekTrpoBaHUE MPOTOTUITHOW BEPCHH.

Ha3znauenue, 603M03cHOCMU U RPUHUUR PAOOMBL 0AlECO6CKOU cmpamezuu OUeHKU
6618600086

BaiiecoBckas cTparerus OleHKH BBIBOJIOB - OJIHA U3 CTPATET Ui, TPUMEHAEMBIX JIJIS OLICHKH
JIOCTOBEPHOCTH BBIBOJIOB (HAIpHUMEp, 3aKIIOYCHHI IMPOTYKIIMOHHBIX TPABHI) B 3KCHEPTHBIX
cucreMax. OcHOBHas ujes Oall€COBCKOM CTpaTeruy 3aKJIF0YaeTCs B OICHKE BEPOSATHOCTH
HEKOTOPOTO BBIBOJIA C y4eTOM (DaKTOB, IOITBEPIKIAIONINX HIIH OIIPOBEPTAIOIIUX STOT BBIBO/I.

BeposiTHOCTh  OcyliecTBIeHUST HEKOHM THMOTe3bl H Tpu Hamuuuu OmpeesieHHBIX
MOJITBEPKTAIONINX CBUICTCILCTB E BBIUUCIIACTCS HA OCHOBE AlPUOPHON BEPOSTHOCTH ITOU
TUIOTE3bl 0€3 MOJATBEPKIAIOIINX CBUAETEILCTB U BEPOSTHOCTEH OCYIIECTBICHHS CBUIETEIHCTB
IIPH YCIIOBUSX, YTO THIIOTE3a BEPHA UM HEBEpPHA.

3nauenus P(E/H) u P(E/ueH), noacraBnenusie B Teopemy baiieca, mo3BONSIOT BEIYUCIUTD
aroCTEPUOPHYIO BEPOSITHOCTH UCXO/1a, T.€. BEPOSITHOCTh, CKOPPEKTHPOBAHHYIO B COOTBETCTBHH C
OTBETOM TOJB30BATEINS Ha JTAHHBII BOIIPOC:

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

WU

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

Ipumep npumenenus batieco8ckou cmpame2uu OYeHKU 8bl80008

B akcnepTHBIX crcTeMax Ui COCTaBJICHHS TIPOTHO30B IMOTOJBI BEPOSTHOCTh JIOXKISA Ha
CIEeYIOIIUN JIeHb OMpeNeNsieTcss C y4eToM TpeX (aKTOpOB: BETEp, BIAXKHOCTh, 0OJAYHOCTH (B
neHb HaOmroneHus1). 3a 173 nHs (M3 HUX 53 JOXKUIMBBIX) HAKOIUJICHBI CTATUCTUYECKUE JaHHBIC,
MpUBEICHHBIEC B TaONIHUIIE.



Konunyectso
Konnuectso cayyaes
. cny4aes noroAbl
MNoroaa B AeHb LOMAMBOM
6e3 ocaakos
HabntogeHus norozbl .
. Ha cllieayroLWmi
Ha cieyoWmi AeHb
AeHb
Cnalbrit 19 52
Betep YMepeHHbII 27 44
CupHBII 7 24
Bricokas 35 18
Brnaxnocte | Cpennss 12 42
Huskas 6 60
ScHO 5 83
Oo6naunocts | OO0OmauHO 8 27
[Nacmypho 40 10

IIpuBenenHsle B TalnMile JaHHbBIE O3HAYalOT, HANPUMEpP, CIEAYIOLIee: 3a MepUuo]
HaOmoeHuil (173 nus) cnabeiii Berep HaOmonancs 71 aenp (71=19+52). B 19 cioyuasx Ha
CJICAYIOLIMIA AeHb Noroja Obl1a JOXKIUIMBOM, B 52 cityyasx - 0e3 0caKoB.

B HekoTophiii aeHb HaOMIOMAETCS ClENyIOLas IOrojla: CUJIbHBIA BETep, BBICOKAs
BJIAYKHOCTh, 001auHO. TpeOyercss HalTH BEPOSITHOCT JOXKUIMBOM IOT0/IbI HA CIEAYIOIUHI J1€Hb.

B nmanHOM cnyyae B KadecTBE THIIOTE3 PAcCMATPUBAIOTCS COCTOSIHHMS TIOTOABI Ha
cienyroumid aenb: H1 - noxne, H2 - moroma 0e3 ocaakoB. CBUAETENBCTBOM 3/1€Ch SIBISETCA
coyeTaHue Tpex (PaKTOpOB, XapaKTEPU3YIOIIUX MTOTOTy B ICHb HAOIOICHNS: BETEP, BIAYKHOCTD U
001a4HOCTh (MOKHO CKa3zaTh, YTO B JaHHOM CJIy4ae HCIIOJNb3YIOTCS TPU CBHJIETENLCTBA);
o0o3HaunMm 3TH ¢akropsl kak E1,E2, E3. O06o3nauum Habmonaemoe coueTaHue (akTopoB
(cunpHBINA BeTep, BHICOKAs BIAXKHOCTh, 00J1a4HO) Kak coObiThe E.

Omnpenenm BEpOSITHOCTH, HEOOXOAUMBIE [T pacueToB 1o popmysie baiieca. AnpruopHsie
BEPOSITHOCTH TUINOTE3 (TO €CThb BEPOSATHOCTU JOXJAS M MOrojasl 0e3 ocaakoB, Oe3 ydera
HaO0JIF0JTaEMOTO COCTOSIHUSI TIOTOJIbI):

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

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

Habmrogaemoe cBUIETENLCTBO (COCTOSHUE MOTOAbI B J€Hb HAOIIOEHUS) MPECTaBIIsSET
co0o0ii coueTaHune Tpex cOOBbITUH, HA0JII01aeMBIX BMECTE: CUIIBHOT'O BETPa, BHICOKOW BIAKHOCTH U
oOmayHocTH. CunTast 3TH COOBITHS HE3aBUCHUMBIMM (TO €CTh CUMTAsi, HAIPUMEp, YTO BIAKHOCTh
HE 3aBHUCUT OT OOJAYHOCTH, W T.II.), MOKHO HAWTH YCIIOBHBIC BEPOSITHOCTH CBHJIETEIHCTBA TI0
(bopMyie yMHOKEHUS BEpOSITHOCTEH:

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

Haiinem BennuuHbI, HeoOXOAMMBIE Ui MpPUMEHEHHs (QOPMYNIBl  YMHOXKEHUS
BEPOSITHOCTEM:

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

3nech, Hanpumep, P(E1/H1)- BeposATHOCTH TOro, 4To B TEKYIIMH JI€Hb HAOIIOIAaeTCs
CHIIbHBIA BETEp, TPU YCIOBHH, UYTO CIECAYIOIIUN [I€Hb OYAeT MOKIJIMBBIM. DTa BEIUYHHA
MIOKa3bIBAaeT, HACKOJIBKO YacTO HAONIOJAaeTcss CWIbHBIA BeTep B JIHU, MPEALIECTBYIOIIUE
O IJINBOU IIOTOJIE.

[Toncrapnsisi HaliJeHHbIE BETMYUHBI B (POPMYITY YMHOXKEHHUS BEPOSITHOCTEH, MTOITYUUM:

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



3neck, Hanpumep, BennunHa P(E/H1) - BeposiTHOCTH HAOII0aEMOTO COCTOSHUS TIOTOJTBI
(cHIIBHOTO BETpa, BEICOKOH BJIAXKHOCTH M 00JIAYHOCTH ) TIPH YCIIOBUH, YTO CIICAYIOIIUN 1eHb OyIeT
JTOKIJTUBBIM.

[Ipy mOCTpOeHHH SKCIEPTHBIX CHUCTEM YacCTO HCIOJIb3YIOT BEPOATHOCTHBIA MOIXOJ.
Cocrasisist 6a3y 3HaHUH, MPUMEHSIOT IKCIIEPTHYIO MATPHUILY, UMEIOIIYIO CIICIYIOIIHA BH/I:;

HabnwaeHua | 3HaveHue «aa» | 3HavyeHue «HeT»
| a b
c d
10 S t
Howmepa 1, 2, ..., 10 cOOTBETCTBYIOT BOIIpOCaM 3aJJaHHOM MPEAMETHOM 0051acTH, OYKBHI a,
b, ceey t B MaccuBE 03HA4YarOT BO3MOKHBIE BapI/IaHTI)I OTBCTOB. ManI/IHa JOOJIKHA COI[Gp)KaTI) BCC

3HAHU SKCIIepTa M0 JaHHOMY IIpEeIMETY.

OO6nacte 3ampocoB - Ta 00JacTh, B KOTOPOW OKCHEpTHas CHCTEMa MJOJDKHA OBITH
JKCHEPTOM.

Bo3moxubie BapHWaHTBI OTBCTOB B BKCHepTHOﬁ Marpuie HOCAT BepOHTHOCTHLII\/JI XapaKkTep.
Onu 3anatorcs uncnaamu ot 0 1o 1. Eciu coObITHe HaBepHSIKA TOJHKHO POU30MTH, TO BEPOSITHOCTD
ero nosisjieHus paBHa 1. Eciau coObITHE HE MMEET 11aHca IPOU30UTH KOTJa-JIn0o, TO BEPOSTHOCTh
ero nosipiieHus pasHa 0. Eciu ke coObITHE PaBHOBEPOSITHO, TO €CTh MOXKET KaK IMPOU30MTH, TaK U
HET, TO BEPOSATHOCTH €ro mossieHus paBHa 0,5. Bce ocranbHble BO3MOXKHBIE CITydad JIeXKaT B
yKa3aHHOM JIMana3oHe.

[Tpumep:

3aBTpa OyaeT nox/ab 3aBTpa J0XKAs He OyneT

Csipo 0,6 0,4

Cyxo 0,45 0,55



3aganus 1/ BHINOJHEHUS U MeTOAUYECKHe YKA3AHNUS
3ananue 1
Coznate npoctyro 0a3y 3HaHuH « Bl TeiiMep?», pemaronieil 3aaauy kiaccudukanuu (C 9eTKON
JIOTUKOM).
B s70it B3 Oyzer 2 paBHOBEPOSATHBIX UCXO0/1A: «T€UMEP» U «HE TeHMep».
Anpuopssie BeposTHOCTH 06oux ucxonoB pasubl 0.5 (P(H) = 0.5), T.e. rumoTe3bl, 4T0 Hayrajn
BBIOpPAHHBIN YEJIOBEK SBISETCA WIM HE SIBIISETCS TeiiMepOM, paBHOBEPOATHHI (IIPU 3TOM CyMMa
anpUOPHBIX BEPOATHOCTEH paBHa 1, T.e. B 0a3e 3HaHMI IPUBEJEHBI BCE BO3MOXHbBIE UCXO/IbI).
Kaxxioe yTBep:KIeHHE YETKO OTHOCUT UCIIBITYEMOr'0 K OJHOW M3 3TUX KaTErOopuH, T.e. eClu Ui
IIEpBOr0 BOIpOCca Ui UcXoa «reiMep» Oynet 3anuch 1,1,0, To 11 ncxona «He reiimep» 3anuch
oyzer 1,0,1.Takum o6pazom, Py u Pn st kaxkporo Borpoca paBHsl 6o 1, mu6o 0, mpu 3ToM BO
BTOPOM IIpaBWJIE€ 3THU 3HAYEHUS WHBEPTUPYIOTCS (OTHOCHUTENIBHO HEPBOrO IpaBuia). ITO
IIPUBOJUT K TOMY, YTO MAaKCUMaJIbHO yBepeHHbIN 0TBeT («TouHo ga» ninm «TouHO HeT») Ha Ir000M
BOIPOC OJJHO3HAYHO KJIacCU(UIMPYET MOJIb30BaTelIs Kak refiMepa WM He reiimepa (cM. TabauIly

1).

(ITpumeuanue: He cienyeT ykasbiBaTh Py m Pn paBHbIMM Apyr Apyry, T.K. 3TO O3HAuYaeT, YTo
JTAHHOE CBUICTEIHCTBO HE BIIMSACT HA BEPOSTHOCTH UCXO/A, T.€. OECCMBICIIEHHO €r0 YIIOMUHATB).
ITpencraBum npasuiia, ucnoibszyemble DC «Tbl reiimep?», B BUJ1e TaOJIUIBL.

Ta6auna 1

Ne Yr1Bep:xxknenue / Bonpoc 3akirouenue /
n/n Hcxon
remmep HE
rermep
1. Tl urpaenib B KOMIIbIOTEPHBIE UTPHI 110 6 U OOJIEe YacoB B 1 0
CYTKHU
2. Tr1 Opocaenib Bee e1a pau HOBOW UTPHI 1 0
3. Ot 3D-action urp y Tebst Kpy>KUTCs FOJI0Ba 0 1
4. Tsl HH 32 YTO HE OTAIIUIIb CBOW KOMIIBIOTEP K IPYTY LIS 0 1
OpraHu3allii COPEBHOBAHUH 110 CETH
o. Thl B OCHOBHOM TpaTHILIb JI€HbI'Y WJIM HAa HOBBIN UTpoBOM Auck | 1 0
WIM Ha anrpei1 KoMIploTepa
6. Tsl He mosb3yenibest "Mplb" B 3D-action urpax 0 1

B ¢opmare 6a3bl 3HaHMI AaHHBIE Ta0IMIIBI OyIyT 3alKCaHbl B BUAE BOIPOCOB U UCXO/I0B,
NIPUBEICHHBIX HIKE.
Bomnpocsr:
ThI urpaenib B KOMIIbIOTEPHBIE UTPHI 110 6 U OOJIee YacOB B CYTKH?
Tl Opocaenrs Bce Jena paar HOBOU UTPhI?
Ot 3D-action urp y Te0s Kpy>Xurtcs rojaona?
Tsl HM 32 YTO HE NOTAIIUIIb CBOW KOMIBIOTEP K JIPYTY JUIsl OPraHU3alMU COPEBHOBAHUHN IO
cetn?
Thl B OCHOBHOM TpPATHILb ACHBI'M WM HAa HOBBIA UTPOBOM JIMCK MJIM HA anrpei KoMnbroTepa?
Tsl He nonb3yenbes "Mblbio" B 3D-action urpax?
I'eiimep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanuszoBbiBath nanHyto b3 B mporpamme «Manas OkcneptHas Cucremay, To OHa
OyJIeT BBITJIAIETh CISAYIOIMINM 00pa3oMm:



Qaiin [lpaska Cnpae

@ 2 E Q Q':’ b [b [1 cTpoka, 1 cronbey |

Maponk Ha peaakTUpoBaHUe [ Maponb Ha yTeHue [
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaews B KOMNbHTEPHHE MIrPpH N0 6 M 604ee 4acoB B CYTKK?

T 6pocaeub BCe AeAa pagM HOBOW Mrpwu?

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

T HM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auMM COPEeBHOBAaHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yeuwbcs “"muubp' B 3D-action wrpax?

re#nep, 6.5, 1,1,0.5, 2,1,06.5, 3,0,06.5, 4,0,6.5, 5,1,06.5, 6,0,0.5
He res#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,0,0.5, 6,1,0.5

3aganue 2

Ha ocHoBaHue pacCMOTPEHHOTO MpuMepa MOnpoOyHTe COcTaBUTh cOOCTBeHHYIO b3 Hampumep
IJIA TUArHOCTUKHU COCTOSHUSA 3I[OpOBI)$[ yquI/IKOB WIJIN aHaJIn3a O6€CH€‘I€HHOCTI/I HHTepaTypOﬁ
y4eOHOTO Ipolecca

IIpakTuyeckasi padora 7.
AHanu3 CylecTBYIOIUX 00pa30BaTEeNIbHbBIX IJIATPOPMEHHBIX PEIICHUH.

Bonpocel (KoMIeTeHUMH, HABbIKU) J1JI51 OCBOCHHUSA:

10. M3y4uTh BO3MOXHOCTH CYIIECTBYIOUIMX POCCHICKHUX 00pa30BaTENbHBIX
OHJIAMH-TIATHOPM.
11. Hayuuthcsi aHanu3upoBaTh 0O0pa3OBaTENbHBIE POCCHIICKME W 3apyOeKHBIE

OHJIAaNH-TIIAT)OPMBI.

3agaHus /151 BbINOJHEHUS] 1 MeTOAUYeCKHEe YKA3aHU !
3aganue 1
Hcnonpe3ys mpuUBEIEHHBIM HMXKE CIHCOK POCCHMCKMX 00pa30oBaTENIbHBIX OHJIAWH-IUIaT(OpM, a
TaKXe Jpyrue HHTEPHET-UCTOYHUKU COCTaBbTE CBOAHYIO TalOnuuy (Ha3zBaHUe MIaT(OpPMBL,
oOpa3oBaTebHbIe 33a]]a4l, PEoIaraéMblii BO3pacT y4alinuxcsi, BO3MOXHOCTH HCIIOJIb30BAHUS B
y4eOHOM Ipolecce, MPEeUMYIIecTBa, HEAOCTATKH).

Cnucok poccuiickux u 3apyoexcHuviX OHAain-naamepopm

A VHVBEPGPM

- Yuusepcapuym (http://universarium.org/) — npoexT, MO3UIHOHUPYEMBIi
kak poccuiickas MOOC-mnatdopma. 3anymeH mpu MOJAEpKKe ATEHTCTBA CTPATETHYECKHUX
unnnuatiB 1 PUA-HoBoctu. Pa3pabaTeiBaioT cOOCTBEHHBIE KypChl COBMECTHO C POCCHHCKUMU
By3aMU U MBITAIOTCS MOJIYYUTh IPaBO BbIAABaTh CEPTU(PHUKATHI TOCYAApPCTBEHHOT O 00pasiia TeMm,
KTO YCIIEIIHO IPOXOAUT Kypchl. Ha MaHHBI MOMEHT TpU Kypca YK€ 3alyLIeHbl, TOTOBATCSA K
3aIlyCKy HOBBIE Kypchl. ECTb IJ1aHbI 110 IepeBo1y CBOMX KYpCOB Ha aHTJIMHCKUIN SI3bIK M BBIXOJ Ha
€BpOIEHCKYI0 ayaAuTopHio. Kypchl MO3MIIMOHUPYIOTCS KaK OTHAEIbHBIE KYpPChl, KOTOPbIE MOT'YT
OBITH BCTpOEHBI B OOJbINME OOpa3oBaTeIbHBIC MPOTPaMMbI. Pa3pabaThIBalOTCS COBMECTHO C
[IPENoAaBaTe/IAIMM, IIOYTH BCE IIPEIOJABATENIM-aBTOPBl CTAPTOBBIX KypcoB — u3 MIY wum.




JlomoHOCOBaA.

Eduson

g. Better.

Eduson (https://www.eduson.tv/) — mmardopma IS peaoCTaBICHUS
0o0pa3oBaTeNbHBIX KypcOB MO Ou3Hec-reMaTukaM. OpueHTHpOBaHBI Ha mpodeccroHaoB. [lo
UTOTaM MPOXOKICHUS KypcOB MOXHO mony4duTh ceptuduxar Eduson. Kypcel mnatHbie, ms
KOPIOpaIHii eCTh BAPUAHT MOJIUCKU Ha BCE Kypchl cpasy. EcTh OecrmaTHble KypChl, HO OHH, KaK
MpaBUIIO, pa3paboTaHbl COOCTBEHHBIMU cuiiamMU. [1naTHbIE KypChl CO3/1al0TCs MPENoAaBaTeIsiMu
13 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM 13 CIIIA, ecTh Takke Kypchl OT pOCCHUICKHUX aBTOPOB.
[IpoekT Hanenen nzHayanbHO Ha cTpanbl BRIC, ctapToBan Ha aHMITMHACKOM SI3BIKE, PYCCKUM SI3bIK
ObL1 100aBJIEH TO3XKE.

Ow

U N lWEB Uniweb (http://uniweb.ru/) — IIpoeKT MO3UIIMOHUPYETCSA Kak IuiaThopma
OHJIAHOOYuYeHMs Ul PACHpPOCTPAHEHUs KaK OTIENbHBIX KypCOB, TaK M 0Opa30BaTENIbHBIX
nporpamm. Kypcel pa3zpabarsiBatoTcsi coBMecTHO ¢ By3amu. OcHoBHOM maptHep — PAHXul'C,
Takxe ecTb Kypcol ¢ akynpretamu MI'Y, MI'UMO, PMOY. Yacts KypcoB npenocTaBisiercs
OecriaTHO, OOJbIIAs YAaCTh — HA IJIATHOM OCcHOBE. Ilo UTOraM NMpoxXoKJIeHHs MJIATHBIX KypCOB
BBIJIAIOTCSI CepTU(UKATBl OT BY30B-aBTOPOB KypcoB. Jlsi By30B co37aHHE KypcOB O€CIUIaTHO,
npUMEHSIeTCs MOJIeNThb “revenue sharing” (4acTe oruiatel 3a o0yueHue ocraetcs y Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October coBmecTHO ¢
Coursera momuu nmo mytu nepeBojga KypcoB Coursera Ha pycckui si3plk. K HMM mo3nHee
npucoenunuiack Abbyy Software (B wactu nepeBoza). OauH Kypc 3amynieH (pycCKuil mepeBo/t
“Gamification”), nmepeBoAsTCs HOBbIE Kypchl. Takke B paMKax NMPOEKTa 3alyIIeHbl «OTKPHIThIE
nabopaTopun» -TIPOXOKJICHHE OpUTHHAIBHOrO Kypca Ha Coursera (Ha aHTJIMHCKOM SI3bIKE) C
MOMOIIBIO POCCUHCKUX MEHTOPOB (TpodeccroHansl B n3ydaeMoi 001acTH).

Univer
Univer.tv — Meauarteka Buaeo3anuceid JeKIud, 00pa3oBaTeNbHBIX

¢GWIBMOB, BBICTYIJICHUH Ha KOH(pepeHIHsX. VCTOYHMKH BHJIEO3alUCe — CaMOCTOSTEIbHO
IPUCIAHHOE TMOJIb30BATENAMHU, JIydlllee C APYTHX pecypcoB HMHTepHeTa. B Hacrosiiee Bpems
pecypc aKTUBHO He pa3BUBAETCs — CO3/1aTeNIU MPOEKTa JenatoT interneturok.ru

\ nternetUrok.ru

%
S

Interneturok.ru — poccuiickuii ananor Khan Academy. CamocrositensHO
3aMUCHIBAIOT BHJCOYPOKU JUIS IIKOJBHUKOB C INPHBICYCHHWEM KaK CBOMX, TaK M CTOPOHHHX
yuurenei. [Toka paboTaroT Ha JIeHBIM MHBECTOPA, IIYTH MOHETH3AIMH HE 03BYy4nBaroTcs. JlocTyn
KO BCeM ypokaMm OecruraTHbiii. OCHOBHAs 3a/auya Ha TEKYIIEM JTare — MOBBIIICHHE KadecTBa
YPOKOB.

GHUHTYUT

s erssnmesete |NtUIt.ru. (HaruoHanbHblid — OTKpBITEIA — yHUBepcuter WMHTYUT) —
OO0pa3zoBarenbHOE ydpexIeHHe, Mpeararomee IBe NporpaMMbl OakaidaBpuaTa M HECKOJIBKO




OporpaMM BTOpPOTO BBICHIETO, OOJBIIOE KOJIMYECTBO OTACIBHBIX KYPCOB (IIOBBIIICHHE
KBanuQukanun). Bee mporpaMMel mpoxXoAaT LEIUKOM OHJIAMH, IO UTOraM IporpaMM U KypcoB
BBIJIAIOTCSI TOKYMEHTHI YCTaHOBJIEHHOTO 00pa3ua. Cnenuanusupyrores Ha [T Temaruke.

Fexlet

Xekcier (hexlet.org) — mpoekT mpemocraBiacHus OeCIIATHBIX KypCOB Ha
pycckoM sizbike. CO3MaH M MOICPIKUBACTCS HA CPEACTBA 3HTY3uacToB. OCHOBHAS TEMAaTHKA
KypcoB - IT, ectb oquH Kypc oT npenogasaresns u3 PAHXul'C.

Apryc-M (wWww.argusm-edu.ru) — mpoeKT, MpeIoCTaBIISIFOIIUN JOCTYI K
0OJIBIIIOMY KOJIMYECTBY TECTOB, HMCIIOJB3YEMBIX IS NPOBEPKH 3HaHHWM. [lo3uImoHupyeTcs B
Ka4yeCcTBE IOMOIIU CTYACHTAM B TMOATOTOBKE K chade 3K3aMeHOB. JIOCTym K 4acTH TECTOB
IIATHBIN.

RP I pawes
YHWBEPCUTE

Yausepcuret B kapmase (http://moyuniver.ru/) — mo6uibHOe
MPUJIOJKEHHe, cofieprkaliee 6a3y 3HAHWHA OTBETOB Ha BOIIPOCHI IO 0Opa30BaTEIbHBIM
MpOTpaMMaM IIKOJIBI ¥ By3a, TECTHI JJIs IPOBEPKU 3HAHUH, KOHCTPYKTOP 3CCe.

Lektorium.TV ) . .
Lektorium.tv — Meguareka Buzeosamuced Jaeknui. Jleknuun

3aIHUCHIBAIOTCS POCCUUCKUMHU By3aMU U U3BECTHBIMU JIEKTOPUAMU. [IpoeKT cTapToBas B
2009 rojty npu nozzep:xke Pocmosionéxu. 3a OCTYI K JIEKIUAM I1aTa He 6epetcs. [[a
BY30B €CTh BO3MOKHOCTD IVIATHOU 3amucu Jekiui cuiamu Lektorium.tv. CBou sexkmnuu
OIyOJIUKOBAITH 15 BY30B (OostbInias yacth u3 CaukT-IleTepOypra) u 22 sekropus. I1o cytu
9TO UMEHHO OMOJIMOTEKA — KAaTaJIOTU3aTOP BU/IE0, BRLIIOKEHHBIX HA YouTube

businesslearmning.ru

Businesslearning.ru — TpoeKkT NO3UIMOHHPYETCS Kak ‘‘cUcTeMa
JTUCTAaHIIMOHHOTO Ou3Hec-oOpazoBanus”. I[IpoekT co3maH coBMeCTHO «AunbsiHC-Menua» u
«MexnayHapoausiii nHCTUTYT MeHepkMeHTa JIMHKY. B npoekre npeacrasnensl 104 moayss Ha
TEMaTUKy MPEANPUHUMATENIbCKON JAESITEIbHOCTH, MO KaXKIOMY MOAYJII0 MOKHO MpPOUTH
JUCTAHIIMOHHYIO aTTecTaluo. Takxke eCTh BO3MOKHOCTh ITPONTH OYHYIO aTTecTaluio (B MockBe)
U TOJNYYUTh CepTU(UKAT rocyaapcTBeHHOro oOpasua. OcyiecTBisieTcs NpU  MOIJAEPKKE
IIPOrpaMMBbl NOAJIEPKKH NpeanpuHumarenscTsa [IpasurensctBa Mocksbl. C Hauana 2013 roga
perucrpaliysi Ha O4YHbIe aTTeCTallMH IPHOCTAHOBIICHA.

Eclass (http://www.eclass.cc/) — karanmoruzatop kypcoB MOOC c
pasHbIX IwiaTpopm. JlaHHBIE 10 HOBBIM KypcaM U IO JaTaM cCTapTa KypcoB
aBTOMaTUYECKH OOHOBJISIIOTCS, €CTh BOBMOXKHOCTb JIeJIaTh IMTOJA00PKU KYPCOB.

Yuausepcurer 6e3 rpanury (http://universitetbezgraniz.ru/) — xypcsi B
OHJIAMH pexkxmMe Ha TeMaTuky liberal arts. /lenator ymop Ha oOydeHHe MeTO/IaM




rccienoBanus. IlpemomaBaTesn — HCCIEAOBATENTM U3 3apyO€KHBIX U POCCHHCKHUX

yHUBepcuTeToB. CeMUHAphl U YacTh 33JJaHUN IIPOXOJAT B OHJIAHH-peskuMe. Bee Kypcesl

IJIATHBIE, TI0 UTOTAM BBIJIaeTCs CePTU(]UKAT.

0*9 HeTOJ1I0T'nA .
uenrp ownans-ospascsons  HleToIOTHAA  (http://netology.ru/) — miardopma oHIaMH-

obyuenus ITcnenuanucroB. Camo o0yueHne maaTHOe, 0€CIJIATHO JOCTYIHBI OTKPBITHIE

3aHATUS, IPOXO/ISIIIIIE B BUJIE BEOMHAPOB.

HOBOE

Yuu nooe (http://uchinovoe.ru/) — mmarpopma s pasMerieHus
KOPOTKHX KypCOB Ha JIto0y10 TeMaTuky. IIpegocTaBiseT BO3MOKHOCTh aBTOpaM yCTaHABJIUBATh
IUTATHBIN JTOCTYII K KypcaM M TPOBEPATH 3aJaHus oOydatronuxcs. [IpoekT moka 4ro HaXOAuTCs
oduLMaTBEHO B CTaTyce «0eTay, 0JIHAKO yxke pa3mernieHo 6oisee 70 KypcOBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHApOB, OHJIAWH-
KOHCYJIBPTAIIUW, OHJIAWH TPAHCIIAIUY JIEKIHUH. 3a JIOCTyn K OOJBIIMHCTBY BEOMHAPOB
Oepercs 1UIaTa, KOTOpAas JIEJIUTCA C aBTOpOM BeOmHapa. KoJsim4ecTBO [TOCTYIHBIX
BeOMHAPOB ITOKa YTO HEBEJIUKO.

A Zilf
Zillion (http://zillion.net/) — «o6pa3oBaTeIbHBINA MeIHAPECYPC» —
00JIBIIIOE KOJTUYECTBO BEOMHAPOB, OOYJAIOIUX CTaTEN HA TEMATHKY Be/lleHUs OU3Heca,
peau3aiu ujeu u JUIHOCTHOTO pocTa. J[ocTyn K HEKOTOPhIM BeOMHapaM ILJIaTHBIN.

YHUBEPCUTET

CUHEPTUA M®ITY «Cuneprusi» (http://www.mfpa.ru/r/distance/). O6pa3oBarenbHoe
yUpexIeHue, TMpeJjaramllee OHJIAH MporpaMMbl BhICHIETO oOpa3zoBaHus. CTyaeHTaM
MPEIOCTABIISIETCS JOCTYI K O0yUYaIOMM MaTepuaiaM 4epe3 mopTai By3a, a TakKe BOZMOKHOCTh
ydacTusi B CEMUHapax uepe3 BeOHMHaphl M KOHCYJbTaluil ¢ mpenoaasarensimu no Skype. Ilpu
OKOHYAaHUU TPOTPaMMBI, MOApPA3yMEBAIOIICH BBIJAUY AWILUIOMAa TOCYJApPCTBEHHOTO oOpasia
HEO0OXOIMMO CJIaBaTh rOCYJapCTBEHHBIE K3aMeHbI TUYHO B MockBe. OOydeHue TiaTHoe.

f i | /
MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

MD3CH Onanaiin o0y4yeHnue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ~ OGpa3oBatenbHOE  yUpeKACHHUE,
npejyiararoliee OHJIaiiH mporpaMMsel Bbiciiero oopasoBanus. Jlo 90% oOydeHus MpOXOAWUT B
OHJIAMH peXHuMe uepe3 BeOMHAphl U KOHCYIbTAallMU ¢ npenogasarensMu no Skype. Mtorossie
ATTCCTALIMOHHBIC MCPOIIPUATHA U T'OCYAAPCTBCHHBIC 5K3aMCHBI CAA0OTCA JINYHO B Mockse 1100 B
omaaoM u3 ¢punranioB MOCHU. O6yuenue miaaTHoeE.




o L E C TA LECTA (https://lecta.rosuchebnik.ru) yausepcanbtas oOpa3zoBareibHas

miatdopma, coueraromme B cebe oOecrieuyeHHWe ydyammxcs y4eOHBIMH MaTepuajaMud B
AIIEKTPOHHON (OpME U UHCTPYMEHTHI PEATbHOTO KOHTPOJIs 3P PEeKTUBHOCTH TIporiecca 00ydeHusI.

.. ﬂ Knacc AKnace (https://www.yaklass.ru) miardpopma  IEKTPOHHOTO

oOpa3oBaHUs JUIS IIKOJ, a TaKKe OOydJaromias OHJANH--TIOMAAKA JUIS INKOJBHUKOB MU HX
ponuteneid. TexHojoruss caifTa TMO3BOJISIET MPOBOAMUTH DJIEKTPOHHBIE TECTHUPOBAHUS U
TEHEePUPOBATH 3aaHUS, YHUKAIbHBIC ISl KAXA0T0 YUYCHUKA.

[ UCHi.RU

Mrepasmuanas obpascsarensias mardop | JChILFU — 0Opa30BaTENIbHBIN MOPTAT HHTEPAKTHBHOTO O0YYEHHSI
JIeTeH NP MOMOILM UHTEPECHBIX UTPOBBIX 3a/laHuM U 3a/a4.


https://lecta.rosuchebnik.ru/
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1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTemnekTyaabHble CUCTEMBI |
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S, Cortnuk, C. JI. IIpoekTpoBaHuE CHCTEM MCKYCCTBEHHOI'O MHTEIJUIEKTa : y4yeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MH(popMaoHHbIX
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nepepad. — PocroB w/Il: Denmkc, 2007. — 446 c. — Jlocrymuo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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1. OOmmue moJI0KeHUA

CamocrosiTenbHas paboTa - TulaHupyeMasi yaeOHast, yaeOHO-UCCIIeIOBATEeNbCKAast, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOJaBaTelIs, OCTABISIOIEM BE1YILYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrostensHas padota ctyaeHToB (CPC) B BY3e siBisieTcst BaXHBIM BUAOM Y4eOHOH 1
HAYYHOH NesTenbHOCTH cTyaeHTa. CaMocToATeNnbHas padoTa CTYyIEHTOB UTPAeT 3HAYUTEIbHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEP>KaHUSI KOHCIIEKTA JIEKIUI Ha 6a3e peKOMEeH10BaHHOM
JEKTOpPOM Y4eOHOW JHTepaTypsl, BKJIOYas WH(POPMALMOHHBIE 00pa30BaTEIbHBIE PECYpPCHI
(97EKTpOHHBIE YUSOHUKH, TIEKTPOHHBIE OMOITUOTEKH U Ip.);

— HamucaHue JOKJIA/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIeIaroru4eCcKuX, ICUXOJIOTHYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 33JlaHUi B BUJE PEIICHUs OTHENbHBIX 3a1ad, MPOBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
paszenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AIIEKTPOHHBIX 00YYAIOIIHUX U aTTECTYIOIIUX TECTOB,;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W OCOOEHHOCTEW HM3y4aeMOW AMCIUIUIMHBI, 00bEMa YacoB Ha €€ HM3y4YCeHHe, BUIA
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJICIYIOIIHE ITAITBI:

® [OATOTOBUTEIbHBIN (ONpeAeneHue Lenel, COCTaBICHHWE MPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

® OCHOBHOW (peanu3allvs MpOrpaMMbl, UCIOJIB30BaHNE MMPUEMOB TTOMCKa HHGOpPMAITUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zanus mporuecca padboThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
orieHka 3¢ (HEeKTUBHOCTH MTPOTPAMMBI U IPUEMOB Pa0OTHI, BEIBOJIBI O HAMPABICHUSIX ONTUMHU3AIINN
Tpyna).

CaMmocrtositennbHast  pabora 1o  guciuiuinHe  «VICKYCCTBEHHBIH  HMHTENIEKT B
npodeccuoHabHON cepe » HarpaBiieHa Ha (GOPMHUPOBAHKE CISAYIOMINX KOMIETEeHINH:

Kon, dopmynupoBka Kon, popmynmpoBka nnaukatopa [Tnaaupyembie
KOMIICTECHIIH pe3yabTaThl O0yUEHHSI
MO TUCITUTUINHE
(Momyiio0),
XapaKTepU3yIOIue
sTanbl GOpMUPOBAHUS




KOMIICTCHITUH,
WHIUKATOPOB

YK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKUH aHATIH3 U
CHHTE3 HH(pOpMaIHuHy,
HNPUMEHSATh CUCTEMHBIH
MOJIXO/ JUIsl PELICHUS
MOCTABJICHHBIX 33J1a4

NO-1.YK-1.  Bemenser  mpoOJIEMHYIO
CUTYAIHIO, OCYIIECTBIISIET ee
MHOTO(AKTOPHBIA aHAIN3 M JUArHOCTHKY
Ha OCHOBE CHCTEMHOI'0 OJX0/1a

N-2. YK-1. ocymiecTBaser mouck, 0Toop
Y CUCTEMaTHU3aINI0 MHPOPMAIIAN IS
onpe/eeHNs albTePHATUBHBIX BAPHAHTOB
CTPaTErMYECKUX PEIICHUI B TPOOJIEMHOM
CUTyaIun

W-3. YK-1. onpenensaeT u OliecHUBAeT
PHUCKH BO3MOXHBIX BAPUAHTOB PEILICHUN
MpoOJIEeMHOM CUTYyalluH, BRIOUpAET
ONTHMAJIbHBIA BApHAHT €€ peIIeHHs

OIIK-6. Criocoben
IIOHUMAaTh IMPUHIUAIIBI
paboTsI COBpPEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJOTHUI u
HCII0JIB30BaTh ux JISL
peeHus 3am1a4
npodecCuoHaIbHON

JCATCIIBHOCTH.

NA-1 OIIK-6 CrocobeH TpUMEHSTH
NIPUHLINIIBI paboThI COBpPEMEHHBIX
WHPOPMAITUOHHBIX TEXHOJOTHI u
WCTONB30BaTh WX JJIs PEUICHUS 33134y B
chepe peKIaMbl u CBs3eH c
00I1IECTBEHHOCTEIO;

NJI-2 OIIK-6

CriocoOeH aHaIM3UpOBaTh 33Jlauu B cepe
peKJIaMbl U CBSI3€ii C OOIIECTBEHHOCTHIO,
BBIOUPATh W WCIOJB30BATH MOIXOJAIINE
COBPEMCHHBIC TEXHHUYCCKHE CpEJICTBA U
WHPOPMALTMOHHO-KOMMYHHUKAIIHOHHEIC
TEXHOJIOTUH;

NJ-3 OIIK-6 CnocobeH HCIOJIb30BaTh
COBpPEMEHHBIE UHPOPMAIMIOHHO-
KOMMYHUKAIIMOHHBLIC Y MHTCIIJICKTYAaJIbHBIC
TEXHOJIOTHH. HHCTPYMEHTAIBHBIC CPEJIbI,
MPOrpaMMHO-TEXHUYECKHE TUIATHOPMBI U
NPOTPaMMHBIE  CPEACTBA UL PEIICHUS
3a1a4

N-2 OIIK-6 Ucnonb3yer
KaueCTBEHHBIM U KOJMYECTBEHHBII
WHCTPYMEHTapuii 00pabOoTKU OOJIBIINX
MAaCCHUBOB JIAHHBIX C LI€JIbIO BBIBEACHUS
HOBOW MH(OPMALIUN U TOTYYEHUS
COJIEPKATENIBHBIX BHIBOJIOB

IK-18. Hcnonp3yet
COBPEMEHHBIE TEXHUYECKUE
OCHOBHBIC TEXHOJIOTHH
MA(PPOBBIX  KOMMYHHKAIIHI
JUISS  TIOATOTOBKH TEKCTOB
peknIambl U (WITH) CBS3EH C
00I1IECTBEHHOCTEIO,
peanu3anuu
KOMMYHHKAIIHOHHOTO
MPOAYKTA.

nia-1 TIIK-18 3HaeT OCHOBHbIE
TEXHOJIOTMH [HUMPOBBIX KOMMYHHUKAI[HI
JUTSL TIOJTOTOBKH TEKCTOB PEKJIaMbI U (MITH)
CBsI3€H C OOIIECTBEHHOCTHIO, PEaH3aIiH
KOMMYHHKAIIMOHHOT'O TIPOIYKTa.

na-2 I1IK-18

Hcnone3yeT COBpeMEHHBIE TEXHHUYECKUE
CpelIcTBa ©  OCHOBHBIE  TEXHOJIOTHH
r(POBBIX KOMMYHHUKAIUH JUISt
MTOITOTOBKU TEKCTOB PEKJIAMbI U CBSI3EH C
00IIIeCTBEHHOCTHIO, peanm3anun
KOMMYHHKAIIHOHHOTO TIPOTYKTA.

na-3 IIK-18  Bmageer
WCTIOJIb30BAHUS

HaBBIKaMH
COBPCMCHHBIX

['oTOBHOCTH MPUMEHSTH
MIPY PEIICHUU 33129
npodeCCHOHATBHON
JIESITEIIbHOCTH
CHeIHaIu3UpOBaHHOE
MPOrPaMMHOE
o0ecrieueHrne U METOIbl
HCKYCCTBEHHOTO
MHTEJJICKTA.
['oTroBHOCTB
pa3pabaTbIBaTh
OCHOBHBIC MOIYJTH
MHTEJJIEKTYaTbHBIX
CHUCTEM, BIIAJICTh
MpHEeMaMHU pelleHus
MPAKTUYECKHX 337249 B
peIMETHOM 00JI1acTH.




TEXHUYECKUX CPEACTB M  TEXHOJOTHHU
1} pOBBIX KOMMYHUKAITHHA IUTS
MHOJATOTOBKHU TEKCTOB

2. Ilean W 32124 CaMOCTOSITEILHOH PadoThI

Benymas nens opranumsanuu u ocymectBienus CPC coBmamaer ¢ nenbpio oOydeHus
cTyaeHTta — (opMupoBaHue HaOopa OOIICHAYYHBIX, NPOPECCHOHATBHBIX U CIEIUATBHBIX
KOMIIETeHIIM Oyaymiero ©OakaiaBpa 1O HampaBleHHIO moarotoBku «llemarornueckoe
00paszoBaHHEY.

[Tpu opranuzamuu CPC BaXHBIM B HEOOXOJUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
YMEHHUSI CaMOCTOSITEIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXKHOCTH
OpraHu3ay y4eOHOW ¥ Hay4YHOU JesTeNbHOCTH. L{enbio caMOoCTOATeNhbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJIcHHE (PyHIaMEHTaIbHBIMH 3HAHHUSIMH, MPO(ECCHOHAILHBIMU YMEHUSIMH |
HABBIKAMU JICSTSILHOCTH 110 MPOQIIIIO, ONTBITOM TBOPUYECKOM, HCCIIET0BATEIHCKOM ACITEILHOCTH.
CamocTosTenbHass paboTa  CTYAGHTOB  CIOCOOCTBYET  Pa3BUTHUIO  CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH W OPTaHM30BAaHHOCTH, TBOPUECKOTO MOX0Ia K PEIICHUIO MPOOJIeM y4eOHOTO U
popEeCCUOHATIBHOTO YPOBHSI.

3amgauamu CPC siBnsitoTcs:

® CHUCTEMAaTH3allUs U 3aKPEIUICHUE MTOJTyYCHHBIX TEOPETHUECKUX 3HAHUN M TIPAKTHYECKUX
YMEHUH CTYJICHTOB;

e yrIyOJieHUE U PacIIuPeHUE TEOPETUICCKUX 3HAHU;

e (OpMHPOBaHHE YMCHHH WCIIOIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIHATIBHYIO TUTEPATypPy;

® pa3BHUTHE IO3HABATEIBHBIX CIIOCOOHOCTEH W aKTMBHOCTU CTYICHTOB: TBOPYECKOM
WHUIMATHBBI, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

e (OpMHPOBAHHE CAMOCTOSTENILHOCTH MBIIIJICHHSI, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

® DPa3BUTHE HCCIICIOBATEIIBCKUX YMCHHIA,

® JCIOJB30BAaHUE MaTepualia, COOPAaHHOTO W TOJYYEHHOTO B XOJI€ CAMOCTOSTEIHHBIX
3aHITHI HA CEMUHApaX, HA TIPAKTHYECKUX U MPAKTUICCKUX 3aHITUSX, IPU HATMCAHUN KYPCOBBIX
Y BBIITYCKHOM KBaNMU(PUKAIIMOHHOM paboT, 11st 3(h(HeKTUBHON OATOTOBKY K UTOTOBBIM 3a4eTaM U
IK3aMEHAM.

3. Tlopsiaok BbINOJIHEHHUS] CAMOCTOATEIbHOI PadOThI CTYIEHTOM
4.1. Memoouueckue ykasanus no pabome c yuebHOU 1umepamypoui

ITpu pabote ¢ KHUro HEOOXOTUMO MOA0OpaTh JIUTEPATypy, HAYUYUThCS MPABUIIBHO €€
YUTaTh, BECTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKE UCHIOIB3YIOTCS alaBUTHBIN U
CUCTEMATUYECKUI KaTaJIOTH.

Ba)xHo MOMHHUTB, YTO palMOHaIbHbIE HABBIKM PabOTHI C KHUTOW - 3TO Bcerja OosbIast
HKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbI  TON0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumasi nmutepaTypa MOXKET ObITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax 1Mo JaHHOMY KYypCy.

N3yuas maTtepuan o yueOHMKY, CIEAyeT NMEepPeXoauTh K CIEAYIOIIEMY BOIPOCY TOJIBKO
1ocJie MPaBUJIbHOTO YSICHEHUS NPEABIAYIIET0, ONKChIBas Ha Oymare Bce BBIKJIAJIKU U BBIYMCIICHUS
(B TOM 4HCIIE T€, KOTOPhIE B YUEOHHKE OMYIIEHBI WM HA JIEKIIUU JIaHbl ISl CAMOCTOSITEILHOTIO
BBIBOJIA).

[Tpu n3ydeHnu 1000 AUCIUILTUHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CAaMOCTOSTENIbHAS
UHAUBUyalIbHas paboTa.



Ocoboe BHHMaHHUE cJelyeT OOpaTUTh Ha OIpelesieHHe OCHOBHBIX IOHATHH Kypca.
CrTyneHT H0JKeH MOoApoOHO pa3Ouparh MPUMEPHI, KOTOPbIE MOSCHSAIOT TaKUe ONpeAesieHUs, U
YMETh CTPOMTH aHAJIOTUYHBIE MPHUMEPHl CaMOCTOATENbHO. HyXHO 1OOOMBAaTbCcs TOYHOTO
MPEJICTaBICHUS O TOM, YTO U3y4aelb. [[0Je3H0 cocTaBsATh OnopHbIe KOHCHEKTHI. [1pu uzydenun
MarepHalia Mo y4eOHHMKY IOJIE3HO B TeTpaau (Ha CIeNUalbHO OTBEACHHBIX MOJSIX) JOMOIHATH
KOHCIEKT Jiekuuid. Tam ke cleayeT OTMedaTh BOIPOCHI, BBIICIEHHBIE CTYACHTOM IS
KOHCYJIbTALIMM C IIPENoAaBaTeseM.

BriBoibI, MONTy4YeHHBIE B pe3yJbTaTe U3Y4YCHHs, PEKOMEHIyeTCS B KOHCIIEKTE BBIJCIATD,
4TOOBI OHH ITPU NEPEUUTHIBAHUY 3AIMCEH JTyUllle 3alIOMUHAIIUCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYAEHTaM IOMOTaeT COCTABJICHHWE JHCTa OMOPHBIX
CHUTHAJIOB, COJIEPIKAIIET0 BKHEUIINE U HauboJiee 4acTo ynorpedsuseMbie GOpPMYIIbl U MOHITHS.
Takoil TUCT moMoraer 3anoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIHH, a TaKKe€ MOKET
CILY’KMTb ITIOCTOSIHHBIM CIIPAaBOYHUKOM JUIsl CTYJEHTA.

UreHne Hay4HOTO TEKCTa SIBJISIETCSA YaCThIO MO3HABATEIbHOW aearenbHocTu. Ee nenp —
U3BJICUEHHE U3 TeKCcTa HeoOxoauMoit nHpopMaru. OT TOTO HA CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHSSI YCTAaHOBKA MpU OOpallleHWH K TeYaTHOMY CJIOBY (HAWTH HY)KHBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO NOJHOCTHIO WM YAaCTMYHO, KPUTHUECKU IPOAHAIU3HPOBATH
MaTepuai U T.I.) BO MHOI'OM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISIEMOTO JCHCTBUS.

Boiaensitor uemuipe ochoeénbie ycmano6Ku 6 UmeHuu Hay4Ho20 meKcma:

MH(OPMALIMOHHO-TTOMCKOBBIN (3a/1a4a — HATH, BBLACTUTH UICKOMYIO HH(OPMAILIHIO)

ycBauBaroas (yCwins YUTaTessl HallpaBJeHbl Ha TO, YTOOBI KaK MOKHO IIOJTHEE OCO3HATh
Y 3a[IOMHHUTH KaK CaMH CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €0 PACCYKICHHI)

AQHAJIMTUKO-KPUTUYECKAsl (YUTATENb CTPEMHUTCS KPUTUYECKHM OCMBICIUTh Marepuall,
MIPOAHAIM3UPOBAB €r0, OINPE/ICTINB CBOE€ OTHOIICHHE K HEMY)

TBOpUYECKas (CO3JaeT y YMTATENsl FOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOI
MYHKT 71 CBOMX PAacCyKJEHUM, Kak o0pa3 /i NeHCTBUS MO aHAIOTHH U T.I. — UCIOJIb30BaTh
CYXKICHHsSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI0 METOJUKY,
JIOTIOJTHUTD UX, IOJBEPIHYTh HOBOM MPOBEPKE).

OcHognbie 8U0bl CUCMeMAMU3UPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHpPOBaHME — TIPENEIBHO KpPAaTKOE CBS3HOE OINMCAaHUE IMPOCMOTPEHHON WIH
MPOYUTAHHON KHUTH (CTaTbM), €€ COEPIKaHUSI, HICTOYHUKOB, XapaKkTepa U Ha3HAUEHHUS;

[InanupoBaHue — KpaTkas JOrH4ecKas OpraHu3aius TEKCTa, paCKpbIBarOLIas CoiepKaHue
U CTPYKTYpY U3y4aeMOro MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BE/IEHHE OCHOBHBIX YTBEP)KIEHHMH aBTOpa 0€3
MPUBJICYEHUS (PAaKTUUECKOTO MaTepHaa;

[{utnpoBaHue — TOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUCHUH, Hauboee
CYILIECTBEHHO OTPAKAIOIIMUX TY WK HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JIOKEHHE COJIEPIKAHUSA
MPOYUTAHHOTO.

KoHcneKT — coXXHBIH c11ocod M3JI05KEeHUs COJepKaHUs KHUTH MITH CTaThU B JIOTMYECKON
nociea0BaTelbHOCTH. KOHCTIEKT akKyMyJIHpyeT B ce0e Mpeaplayline BUIbl 3alUCH, TT03BOJISET
BCECTOPOHHE OXBATUTh COJIEP)KaHNUE KHUTH, cTaThH. [[03TOMy yMEHHE COCTaBIATH IJIaH, TE3KCHI,
JIeNIaTh BBIMUCKYU U IPYTHE 3allMCH ONPEeIIIeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouyeckue yKazanus no cOcmagneHuro KOHCneKma.

1. BaumaTenpbHO MPOYUTANTE TEKCT. Y TOYHUTE B CIIPABOYHOMN JUTEPATYPE HETIOHSITHHIC
cioBa. [Ipu 3anmucu He 3a0y1bTe BBIHECTH CIPABOYHBIE IaHHBIE HA MOJIST KOHCIIEKTa,

2. BrigenuTe riiaBHOE, COCTAaBbTE IIJIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa;

4. 3aKOHCHEKTUPYWUTE MaTepuai, YeTKO CleNysl MyHKTaM IiaHa. [Ipu KOHCTIEKTUPOBaHUH
CTapalTech BBIPa3UTh MBICIh CBOUMHU CIIOBaMU. 3aIUCHU CJIETYET BECTH YETKO, SICHO.



5. I'pamotHO 3amnuceiBaiite nuratel. L{luTupys, yduThIBaliTeE JIAKOHUYHOCTD, 3HAYMMOCTh
MBICIIH.

B Tekcre KOHCIEKTa enaTeabHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JokaszaresnbeTBa. [Ipy odopmileHMM KOHCIEKTa HEOOXOIUMO CTPEMHTHCA K €MKOCTH KaKIOoro
npe/uiokeHusl. MBICIM  aBTOpa KHUTH CIIEAyeT Hu3JaraTb KpaTko, 3a00TACh O CTHIE U
BBIPa3UTEIbHOCTH HAMCAaHHOIO. YHCIIO JOMOIHUTEIBHBIX 3JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeneNiaTbCsi B ONPEIEICHHOU
IIOCJIEZI0BATEIbHOCTH, OTBEYAIOIIEH JIOTUYECKON CTPYKTYpe Npou3BeAcHUs. I yTOYHEHMs U
JIOTIOJTHEHHUSI HEOOXOAUMO OCTABJISTh OIS,

OBnazieHHe HaBbIKAMHM KOHCHEKTHUPOBaHUS TpeOyeT OT CTyJAEHTa LeJeyCTPEMIIEHHOCTH,
MOBCETHEBHOM CaMOCTOSATEIIbHON PabOTHI.
4.2. Memoouueckue ykasanus no n0020mosKe K NpaKmu4eckum u 1a00pamopHbiM 3aHAMUAM

st TOro 4ToOBl MpakTHYECKHE W JTAOOpaTOPHBIC 3aHATUS MPHUHOCHIN MaKCHMAIbHYIO
H0JIb3Y, HEOOXOMMO IOMHUTB, YTO YIPAXKHEHUE U PELLICHHE 3a/1a4 IPOBOJATCA 110 BHIUUTAHHOMY
Ha JIEKIUAX MaTepually U CBsSI3aHbl, KaK MPaBUIIO, C JETAIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB
JEKUUMOHHOro Kypca. CrienyeT NOAYEPKHYTh, YTO TOJBKO IIOCIE YCBOCHMS JIEKLIMOHHOIO
MaTepuaia ¢ ONPEJCIICHHON TOUYKHM 3peHHs (2 MMEHHO C TOW, C KOTOPOW OH M3Jaraercs Ha
JEKIMSIX) OH OyleT 3aKpeIuIAThCS Ha NMPaKTHUECKUX 3aHATHUAX KaK B pe3yJsibTaTe OO0CYXJIEHHs U
aHaJM3a JIEKIMOHHOTO MaTepuaia, TaK M ¢ MOMOMIIBIO PEeIICHHs TPOOJIEMHBIX CHTYallnuH, 3a/1a4.
ITpu 5TUX yCIOBUSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepHaj, HO U HAyYUTCsS PUMEHATh
€ro Ha PAKTHKE, a TAKXKE MOJIYYUT JTOMOIHUTENbHBIN CTUMYI (M 3TO OYEHb BaXKHO) JIsl aKTUBHOMN
pOopabOTKH JIEKIUH.

[Ipu camoCTOATENHHOM PEIICHUH 337ad HYKHO OOOCHOBBIBATH KaXK/IbI 3Tall PEHICHUS,
UCXOJS U3 TEOPETUUECKUX IMOJIOKEHUM Kypca. Ecau cTyleHT BUIUT HECKOJIBKO IyTel pEeLICHUS
npo0isieMbl (3aaun), TO HYXKHO CPaBHMTb MX U BBIOpaTh camblii pannoHaibHbIA. [lone3no no
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUil IUIaH pemieHus mnpoOieMsl (3agauun). Pemenue
npoOJIEMHBIX 3ajjad WM IPUMEPOB CIEAYeT M3Jiararh MoApoOHO, BBIUMCIEHMS pacrojaraTh B
CTPOTOM TIOPSIAKE, OTHENSs] BCIIOMOTATENbHBIE BBIUMCICHHMS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOJUMOCTH HYKHO COMPOBOKIATh KOMMEHTAPHUAMH, CXEMaMH, YepTEKaMU U PUCYHKAMH.

Crenyer NOMHUTB, YTO pELIEHHE Kaxa0M ydeOHOW 3ajaud JOJDKHO JOBOJUTHCS 10
OKOHYATEJIbHOTO JIOTMYECKOT0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXHOCTH C
BbIBOZIOM. [lonydeHHBIH OTBET cieayeT MPOBEPUTh CHOCOOAMM, BBITEKAIOIIMMH M3 CYIIECTBa
naHHoM 3anaun. [lone3Ho Takke (eciu BO3MOXKHO) pelaTh HECKOJIbKUMHU CIIOCOOAMU U CPaBHUTH
NOJIy4EeHHBIE pe3yabTaThl. Pelenne 3a1au JaHHOTO THIIA HY>KHO MPOJOJDKATh A0 MPUOOpETeHUs
TBEP/IbIX HaBBIKOB B UX PELLIECHUHU.

4.3. Memoouueckue ykasanus no camonpogepke 3HaHui

[Tocne n3yyeHUs: OMpeaesIeHHON TeMBbI MO 3alKcsIM B KOHCIIEKTE M YU4€OHUKY, a TaKkKe
pElIeHUs] TOCTAaTOYHOI'O KOJMYECTBA COOTBETCTBYIOLIMX 333y HA MPAKTUYECKUX 3aHATHAX U
CaMOCTOSITENIbHO CTY/AEHTY PEKOMEHAYETCsl, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BOIPOCHI 110 U3YYEHHOH TEME.

B ciydae HE0OXOJUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHalle.

WNHorna HEXOCTAaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBICHSETCS TOJIBKO IPU
M3YYEHUHU JajbHeiero Marepuana. B aToM ciyyae Hajo BEpHYThCS Ha3aJl U MOBTOPUTH MJI0XO
YCBOEHHBII MaTepuan. BakHbIil KpUTEpUil yCBOEHHUS TEOPETHMYECKOrO MaTepuajna - yMEHHE
pemaTth 3ajJaud WM IPONTH TECTUPOBAHME IO MpoilieHHOMY Matepuany. OnHako cieayer
IIOMHHTb, YTO IPAaBWIBHOE PEIICHUE 3aJaud MOXET IOJIyYUThCS B PE3YJIbTaTe MPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (opMyI1 6€3 TOHUMaHUs CYITHOCTH TEOPETHUECKUX TOJI0KEHUI.

Bomnpocsl 1u1s cobecenoBaHust
ba30BbIi1 ypoBeHb

Tema 1. [Ipumenenune M B cOoBpeMEHHOM JKU3HMU.



1.
2.
3.

OG6miee nmpeacraBiaeHrne 00 HCKYCCTBEHHOM MHTEIIIEKTE.
Hcnonp30BaHne HCKYCCTBEHHOTO MHTEIUIEKTA B Pa3IMUHBIX cepax.
[TepcneKTHBBI UCIIOJIB30BaHMS HCKYCCTBEHHOTO WHTEIUICKTA.

Tewma 2. [IporpammHoe obOecrieueHre U OHJIAH CEPBUCHI, MpUuMeHsiembie B M.

N GA

DKCnepUMEHTAIBHBIN SBOIONMOHHBIN XapakTep pazpadorok cucrem NUU.
Bo3MoKHOCTH TPOrpaMMHBIX CpeACTB ¢ npumeHenueM M.

TpebGoBanus k mporpamMmmHomy obecnieuenuro M.

S13bIKM porpaMMmupoBanus U1 3ana4 M.

[Tousitue 00 oHTONOrHsIX. BO3MOXHOCTM NPUMEHEHHUS OHTOJIOTMH B

npodeCcCHOHATBLHOMN 1eATETbHOCTH.

Tema 3. MeTo/1bl HICKYCCTBEHHOI'O MHTEJUIEKTa B COBPEMEHHOM 00pa30BaHUH.

1.
2.
3.

HckyccTBEeHHBIN MHTEIVIEKT B 00Opa30BaHUU.
HckycCTBEHHBIN MHTEIIEKT: KOHKYPEHT WM IIOMOIIHUK YYUTENA?
«becnunorHoe» oOpa3oBaHueE.

Tema 4. IlpumMeHeHHE HCKYCCTBEHHOTO WHTEIUIEKTa IIPH BHEIPEHUU HUPPOBBIX
00pa3oBaTeNbHBIX MIaT(GOPMEHHBIX PEILICHUH.

N GA

WHTemiekTyanbHble ThIOTOPCKUE CUCTEMBI U aIalITUBHOE 00yUYEHHUE.

[Tprimepsl 1 0OCOOEHHOCTH CUCTEM AJAANTUBHOIO O0YyUEHUSI.

CranpapTHble 33JJa4u aJalTUBHOTO 00y4EHUs.

WHTennekTyanbHbIi aHanu3 JaHHBIX U 00pa3oBaTeIbHas aHAJIMTHKA.
XapakTepuCcTUKa U IPUMEPBI POCCUHCKUX 00pa30BaTENIbHBIX OHJIAWH-TUIATPOPM.

IToBbIIEHHBIN YPOBEHD

Tema 1. [Ipumenenune M B coBpeMEHHOM JKHU3HHU.

9.
10.
11.

C(l)epbl MNPUMCHCHUA CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA.
HpO6J’IeMI>I HCIIOJIb30BaHUA UCKYCCTBCHHOI'O MHTCIIJICKTA.
O6mee NpeaACTaBJICHUC O HNPUMCHCHHU HNCKYCCTBCHHOI'O HMHTCIIJICKTA B

npohecCuOHATbHON NeSTENbHOCTH.

nn.

Tema 2. [Iporpammuoe oOecrieueHne 1 OHJIalH cepBUCH, TpuMeHsieMble B .

agkrownE

Knaccudukanmst HHTEIEKTyaTbHBIX CHCTEM.

S3pixkn JIMCIT u TTJISHEP B UN.

[Tpumenenue s3bika nporpammupoBanus PYTHON B paspabotke cucrem NU.
Onucanue s1361k0B R 1 PROLOG nis pemenus 3agau NN

Bo3moskHocTu cuctembl Protégé s co3manusi OHTOJIOTHIA.

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEJUIEKTa B COBPEMEHHOM 00pa30BaHUH.

1.

2.

[TpoGiieMbl coBpeMeHHOT0 00pa3oBaHUs, KOTOPbIE MOXHO PEIIUTh C IMOMOIIBIO

[Tpo6GieMbl HCTIONB30BaHMSI UCKYCCTBEHHOTO UHTEIIEKTa B 00pa30BaHUH.



3. MeTtoanl HCKYCCTBEHHOT'O HHTEIEKTA KakK croco0 MPEOI0JICHUS
byHIaMEHTAIBHBIX TTPOOJIEM COBPEMEHHOTO 00pa30BaHuUs.
4. XapakTepHucTUKa U IPUMEPHI 3apy0eKHbIX 00pa30BaTEbHBIX OHJIARH-TIIIAT()OPM.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOTO WHTEIUIEKTa IPH BHEIPEHUU HUPPOBBIX
00pa3oBaTeNbHBIX MIaT(HOPMEHHBIX PEILICHUH.

1. [lpuMeHeHHEe  WCKYCCTBEHHOTO  MHTEIUICKTa  JUIA  OICHKM  KadecTBa
00pa3oBaTeNLHOTO MpoIecca.

2. ABTOMAaTHYECKas OLEHKA Ka4eCTBa MMChbMEHHBIX Pa0OT 00YYarOIIUXCSI.

3. AHanu3 o0paTHOW CBS3M OT OOYYAIOUIMXCS M KOHTPOJIb Ipoliecca oOydeHus Ha
OCHOBE 00pa0OTKH TEKCTOBOM MH(OPMAITUHU U3 COITUATBHBIX CeTEeH M 00pa30BaTeIbHBIX (HOPYMOB.

4. TexXHONOTMH WCKYCCTBEHHOTO WHTEIUIEKTA: BO3MOXXHOCTH W TIPUMEHEHHUE B

o0pa3oBaTenbHOIl cpejie.
TecroBble 3anaHUs

1. Unghopmayuonnvie mexnonocuu 6 npogeccuonanbHol 0esmeabHOCmu NPeoHA3HA4eHbl
onsa:

1. TloctosHHOrO XpaHeHUs UHPOPMAIIH

2. Jns cOopa, XpaHEHHUs, BBIIAUX U ITepeaadn HHPOpMaIuu

3. IIpou3BoAHUTH BHIYUCICHUS

2. Ilpuknaonvle npoepammoi:

1. OducHsblil makeT nporpamMmm

2. OmnepanoHHBIE CHCTEMBI

3. [paiiBep Ha mpuUHTEP

3. Kak Hazvlearomces 3Hanus 0 cmvicie U 3HAYeHUU ONUCLIBAEMbIX ABTIEeHUL U

00beKmos...

1. cemaHTHYECKME 3HAHUS

2. mparMaTu4ecKue 3HaHUs

3. mpeaMeTHBIC 3HAHUS

4.Ymo maxoe cucmema 3Hanuti?

1. COBOKYMHOCTb JIaHHBIX

2.CTpyKTypupyeMasi cucTeMa JaHHBIX

3. COBOKYITHOCTb CBSI3aHHBIX OOBHEKTOB

4. MHOX€eCTBO CBSI3aHHBIX JTAHHBIX

5. Kak nHazvlearomes 3nanus 0 cmvicie U 3HAYeHUU ONUCLIBAEMbIX SAGTIEHULL U

00beKmos...

l.mparmaTuyeckue 3HaHUs

2.ceMaHTUYECKHE 3HAHU

3.0peAMETHBIE 3HAHUSA

6. /lns yeeo npeonazHaueHvl mepmovl OPMAIbHOSO AZbIKA NO2UKU NPEOUKAmog?

1. s 0603HaYeHUs aTOMapHBIX opmyI

2.11151 0003HAUEHUs BHICKA3bIBAaHUI

3. st 0003HaYEHUS 0OBEKTOB MIPEIMETHON 00J1aCTH

7. Haiime onpeoenenue npooyKyuoHHoU Mooenu -

1.a0CcTpakTHBIN 00pa3 s MPEACTABIICHUS HEKOETO CTEPEOTHIIA BOCIIPUSTHS;

2. OpUEHTUPOBAHHBIN rpad, BEPIIUHBI KOTOPOTO-TIOHSITHUS, & TYTU-OTHOIICHUS MEXITY
HUMU;

3. MoJieH, OCHOBaHHBIE Ha KITACCHYECKOM MCUMCIICHUH MTPEAUKATOB |-T0 mopsiika

4. MOJ1eTTh, OCHOBAHHASI Ha TTPABHIIAX, IO3BOJISIFOIIAS TPEJICTABUTh 3HAHUS B BHJIE
npeasiokeHui Tuna "eciau To nencraue”

8. latime nousmue cemanmuueckou cemu -

1. aGcTpakTHBIN 00pa3 I MPEICTABICHIS HEKOETO CTEPEOTHIIA BOCIIPHSITHS,



2. OpUEHTUPOBAHHBIN rpad, BEPIIMHBI KOTOPOTO-TIOHSTHS, & TYTU-OTHOIIICHHS MEXKITY
HUMU;

3. MOJIeNTi, OCHOBAaHHBIE Ha KJIACCHUYECKOM MCUYHCIICHUHU MPEAUKATOB 1-TO mopsiaka

4. MozieTb, OCHOBaHHAsI Ha MIPaBHJIaX, MO3BOJISIFOIIAS [TPEICTAaBUTh 3HAHUS B BUJIC
MPEJI0KEHUIN TUTIA «ECITHA TO JEUCTBUE»

9. Hatime onpedenenue popmanvholi 102uveckol Mooenu -

1. abcTpakTHBI 00pa3 I MPEICTaBICHUS HEKOETO CTEPEOTHIIa BOCTIPUSTHS;

2. OpUEHTUPOBAHHBIN rpad, BEpIIMHBI KOTOPOTO-MIOHSTHS, & IYTU-OTHOIICHUS MEXKIY
HUMU;

3.Mo0/1e7T1, OCHOBAHHbIE Ha KJIACCHYECKOM MCUYHMCIICHUU MPEIUKATOB 1-To mopsaka

4. Mozienb, OCHOBaHHAsI Ha IIpaBUJIax, IO3BOJISIIOIIAS [TPEACTABUTh 3HAHUS B BUJIE
MPEJIOKEHUI TUIIA «eCITU TO ACHCTBUE»

10. Kax naszviearomes 3HaHUs 0 NPAKMULECKOM CMbICIe ONUCHIBAEMBIX 00bEKMO8 U
A61eHUl

B konxkpemmnoti cumyayuu ...

1. cemaHTUYECKUE 3HAHUS

2. mparMaTUYeCKUe 3HaAHUS

3.mpeIMeTHBIC 3HAHUS

11. Kak knaccugpuyupyromes cemu ¢ UT?

1. 'moGanbHasi, BceMUpHasi, CrieluaibHas

2. BolenenHas, aBToMaTu4eckasi, TuepycTonunBas

3. JlokanpHasi, rao0anbHas, peTHOHANbHAS

12. Komnwromep, nooxmouennwiil k Internet, 00s3amenvho umeen:

1.1P-anpec

2.Web-cepBep

3.IOMaITHIO Web-CTpaHuIly

4.10MEHHOE UMSA

13. «HUngpopmayus» smo

1. Habop cuMBOJIOB, 0OpabaThIBaeMbIX U TiepenaBaeMbix DBM

2. cBesieHUs 00 00BEKTaxX U SIBICHUSAX OKpYKarolllel cpesibl, X MmapaMeTpax, CBOUCTBaX U
COCTOSIHUH, KOTOPbIE YMEHBIIAIOT UMEIOIIYIOCS O HUX CTENIEHb HEOIPEIETIEHHOCTH, HEMTOJIHOTBI
3HAHUU

3. cBefeHMs1, 0003HaYEHHbIE HA MAaTEPHAIbHOM HOCUTEIIE

14. B cospemennou Poccuu yuacmuuxamu menexomMmyHukayuonnvlx cucmem HE
ABJIAIOTCA:

1. Tenerpad

2. oniepaTopsl CBSI3U, KOTOPbIE (PaKTUUECKH 00ecTIeunBalOT HHPPACTPYKTYpPHBIE
BO3MOXXHOCTH C MTOJIHBIM HA0OpOM YHUBEPCATBHBIX YCIYT; CYBEPEHUTET HaJl HAITMOHATHHBIM
cerMeHToM MHTepHeTa MpUHaAJIeKUT TOW CTpaHe, Ha TEPPUTOPUN KOTOPOH OH pa3MellaeTcs

3. MOCTaBIIUKH YCIyT A0CTyna K UHTepHEeTY, M00albHBIM pacipeeuTeIbHBIM
CUCTEMaM

4. MOCTaBIIMKY UH(OPMALIUH - BIAENbIBI HHPOPMAIIHOHHO-TOPTOBBIX MOPTAJIOB,
CEpBEpPOB

5. monp30BaTeNH

15. Unmepnem-nopman smo

1. KopHopaTHBHBIN CalT, CAETaHHBIN B BUJe OyKiIeTa, HATMSIHO JEMOHCTPUPYIOIIETO
NeSITeIbHOCTh KOMITAHUU

2. callT, MPUHUMAIOIIMH U BHITIOTHSIOUINH 3aKa3bl HA MPUOOPETEHUE Pa3INIHBIX TOBAPOB
B peXKUME peanbHoro BpeMenu (on-line)

3. BeO-caiiT, mpea0CTaBIAIONINNA TOJIH30BATENIO PA3INYHbIE HHTEPAKTUBHBIE CEPBUCHI,
paboTaronire B paMKax 0JHOTO TipoekTa ((opyM, HOBOCTH, IIPOTHO3 MOTOIBI M KYPCHI BAJIOT,
rOJIOCOBaHUS)



16. Ilouckosas cucmema ¢ OMKPbLIMbIM UCXOOHBIM KOOOM, NPOCMeEUll U OYeHb
aghhexmuenwlil uHcmpymenm no coopy u oyerxe ungopmayuu. Obecneyusaenm MaKkCuMaibHyO
NPUBAMHOCMb U KOHPUOCHYUATLHOCIb (CUCeMa He codupaem o noib308amese HUKAKUX
OAHHBIX U He XPaHUM UCTOPUIO 3aNpPOCO8)

1. DuckDuckGo (https://duckduckgo.com)

2. Pipl (https://pipl.com)

3. «Google Axanemus» (https://scholar.google.ru)

17. Ungopmayuonuwiii wym smo

1. KoJoccanbHBIE TOTOKK HEHYKHOU WH(POPMAITUHU, KOTOPHIE YEIOBEK B COBPEMEHHOM
oOmiecTBe BHIHYK/IEH BOCIIPUHUMATD U IlepepadaThiBaTh B TEUCHUU JTHS

2. MMUCbMEHHBIN MepPeUeHb KaKUX-JTHU0O0 CBEJICHUH, YIIOPSAOUYCHHBIX HITU
HEYIOPSI0YEHHBIX, IPOHYMEPOBAHHBIX UM HEIIPOHYMEPOBAHHBIX

3. 6omnbIHe 00BEMBI CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX TTIOTOKOB
uH(pOpMaIIMU, HEIPEPHIBHO MOCTYMAIOUINX C U3MEPHUTEIbHBIX 3JIEKTPOHHBIX YCTPOUCTB Ha
CHEeHAIBHOTO cepBepa

4.4. Memoouueckue ykazanusi N0 HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, peghepamos, dcce,
HayuyHulx cmametl u m.o.)

[lepen Tem, Kak MPUCTYMUTH K HAIMCAHUIO HAYYHOTO TEKCTa, BAXKHO pa300paThcs, KakoBa
MCTHHHAsI 11€JIb BAIlIEr0 HAyYHOr'0 TEKCTA - 3TO IIOMOXKET BaM pa3yMHO paclpeIeUTh CBOU CUJIbI
U BpeMsl.

Bo-nepBbIX, CHayana HYXXHO OINpPEAEIUTHCS C UAEEH HAydHOro TEKCTa, a Uil ATOro
HEOOXOIUMO HAYYHUThCSI TMOO OTHOCUTHCS K Pa3HBIM SIBJICHUSAM U (PaKTaM HECKOJIBKO KPUTUYECKU
(cBOsT maess — KaKk WHas TOYKA 3PCHHS), MO0 HAYIUTHCS YBICKATHCS KAKHUMH-TO M3BECTHBIMU
UACSIMH, KOTOpbIE HYXKIAIOTCS B J0pa0oTke (uAes — Kak ONTHUMHCTHYECKas TMO3HIUS U
HaIpPaBJIEHHOCTb Ha JlajbHEIlIee COBEPIICHCTBOBAHUE YKE U3BECTHOI0). BO-BTOPBIX, HAYUUTHCS
OpPraHU30BBIBATH CBOE BPEMs, Be/b, KAaK M3BECTHO, CBOOOHOE (OT BCSKUX TIIYMOCTEH) BpeMs —
BaKHellIIee yCI0BHE HACTOSIIEr0 TBOPUYECTBA, ISl HETO HAKOHEL-TO NosiBiseTcs Bpems. MHorna
MMEHHO Ha OPTaHMU3AIMI0 TAKOTO BPEMEHH YXOIUT HeMasasi 4aCTh CHJI M TallaHTOB.

[TucaTh cneayeT ICHO U OHSITHO, CTapasCh OCHOBHBIE MOJIOKEHUS (POPMYJIHPOBATH YETKO
Y HEJIBYCMBICIICHHO (YTOOBI U CaMOMY TOHSITHO OBLII0), a TAK)KE CTPEMSICh CTPYKTYPHPOBATh CBOM
TekcT. Kaxplil pa3 Hajo MpeAcTaBisATh, YTO Ball TEKCT OYAET KTO-TO YUTATh U €My 3aX04eTcs
COPUEHTHPOBATHCS B HEM, OBICTPO HAXOJUTh OTBETHl HA HHTEPECYIOLIHME BOMPOCHI (320HO
IpeJicTaBbTe ce0sl Ha MecTe Takoro uenoseka). [loHaTHo, uTo paboTa, HaMKMCaHHAs «CIUIOLIHBIM
TeKcTOMY (0e3 3aroI0BKOB, 0€3 BbIIeTICHHS KPYIMHBIM MIPUGTOM Hanbosee BaXKHBIM MECT U T, 11.),
y KyJbTYpHOTO YHWTATENsl JOJDKHA BBI3bIBaTH OpE3rJIMBOCTh M JIaXe JKaJOCTh K aBTOPY
(MCKJIFOUEHUSI COCTABIISIIOT HEKOTOPBIE IPEBHUE TEKCTHI, KOT/Ia U aHp ObUT MHOM M K TEKCTaM
OTHOCWJIMCh WHAue, /1a M CaMHUX TEKCTOB ObUIO TOpa3/io MEHbIIE — HE TO, YTO B DJIOXY
«UH()OPMAIIMOHHOTO B3PHIBa» U COOTBETCTBYIOMIETO «HH(GOPMAITMOHHOTO MyCOPa).

O0beM TeKcTa W pa3audHble OPOPMUTETHCKHE TPEOOBAHUS BO MHOTOM 3aBHUCSAT OT
MPUHSITHIX B KOHKPETHOM y4eOHOM 3aBE/ICHUU TOPSIIKOB.

Pedepar (moxmanm) - 3TO camMoOCTOSATENHHOE WCCIEIOBAHUE CTYACHTOM ONpPEIeICHHOMN
po0OJIeMbI, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He momkHa cocTaBiAThCS U3 (PparMeHTOB cTaTei, MoHOTpaduii, mocodbuii. Kpome
MPOCTOTO U3TOKEHUsS (PaKTOB M IUTAT, B pedepare MOINKHO MPOSBISATHCS aBTOPCKOE BUICHUE
poOJIEMBI U €€ peLIeHUS.

PaccMoTpuM OCHOBHBIE ATambl TOATOTOBKU pedepara CTYACHTOM.

Brimonnenue pedepara HauMHaeTCs ¢ BRIOOpA TEMBI.

3areM CTYIEHT NPHUXOAUT Ha TEPBYIO KOHCYIBTAIIMI0 K PYKOBOIUTENIO, KOTOpAs
peycCMaTpUBAaeT:

- 00CyX/IeHHe TIeNU U 337124 PaboThl, OCHOBHBIX MOMEHTOB H30paHHOW TEMBI;



- KOHCYJIbTHPOBAHUE 10 BOIPOCaM MO00pa JINTEPaTyPHI;

- COCTaBJICHUE TIPEIBAPUTEIHHOTO TIaHA.

Craenyromum starnoMm siBisiercsi pabora ¢ nutepaTypoil. HeoOxonmmmasi mureparypa
NOJ0UPAETCS CTYIEHTOM CaMOCTOSITEIIBHO.

[Tocne moxbopa muTepaTypsl Heaecoo0pa3Ho caenaTh pabouuil BapHaHT miana padoTsl. B
HEM HY>KHO BBIJICIIUTH OCHOBHBIE BOIIPOCHI TEMBI U maparpadbl, paCKphIBAIOININE UX COJICPIKAHHE.

CocTaBJeHHBIM CIHUCOK JIUTEPATYpPhl U MPEABAPUTEIBHBIA BapHAHT IUJIaHA YTOUHSIOTCS,
COTJIACYIOTCSI Ha OUEPETHON KOHCYJIBTAIIMU C PYKOBOIUTEIIEM.

3areM Ha4yMHAETCS CIEAYIOUIMA JTam paboOThl - H3y4eHUE JHUTeparyphl. TOJBKO
BHUMATEJIBHO YUTasl U KOHCIIEKTHPYS JINTEPATYPY, MOXKHO pa3o0parbcs B OCHOBHBIX BOIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSTEILHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIEpKaHMs pedepara.
KoHcnekTupyst nepBOMCTOYHUKH, HEOOXOIUMO OTPAa3UTh OCHOBHYIO HJICIO aBTOPA U €T0 IMO3UITUI0
0 MCCIIETyEMOMY BOTIPOCY, BBISBUTB MPOOJIEMBI 1 HAMETUTH 33J1a4uM JUIs NAIbHEHIIIEr0 H3y4eHus
JTAHHBIX TPOOJIEeM.

Cuctematuzansi ¥ aHaTU3 M3YYCHHOW JUTEpaTypbl IO MpoOJIeME HCCIEAOBAHMS
MO3BOJISIOT CTYJICHTY Hamucarb padory.

Pabounii BapuaHT TekcTa pedepara MpeaOCTaBIsSETCS PYKOBOAMTENIO HA MpoBepKy. Ha
OCHOBE palouero BapuaHTa TEKCTa PYKOBOJIUTENb BMECTE CO CTYIACHTOM OOCYKIaeT
BO3MOXXHOCTH JO0paOOTKH Tekcrta, ero odopmienue. Ilocne mopaboTku pedepar cmaercs Ha
kadeapy Ui ero OICHUBAHUS PYKOBOIUTEIIEM.

Tpebosanus k nanucanuio peghepama

Hanwucanue 1 pedepara siBnsiercs 00s13aTeNbHBIM yclioBueM BbinoiaHeHus miiana CPC mo
000 JUCIHILTUHE MTPOPECCHOHATBHOTO ITHKJIA.

Tema pedepara Moxer OBbITH BBIOpaHA CTYACHTOM W3 NPEIJIOKEHHBIX B pabouei
nporpaMMe Win (OHJE OIEHOYHBIX CPENICTB IUCIHUILIMHBI, THOO0 OmNpeaeseHa caMOCTOSTENBHO,
UCXO/1 U3 HUHTEPECOB CTYAEHTa (B paMKax H3ydyaeMOW AMCUUIUIMHBI). BbpiOpaHHylo Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaATENIEM.

Pedepar nomxeH ObITh HATUCAH HAYYHBIM S3BIKOM.

O61bem pedepara qomkeH coctaBisaTh 20-25 crp.

Cmpykmypa pepepama:

e Bgenenue (e Oonee 3-4 crtpanun). Bo BBeneHun HeoOXoauMo 0OOCHOBaTh BBIOOP
TEMBI, €€ aKTyaJbHOCTh, OUYEPTUTHh OOJACThb MCCIIEHAOBAHMS, OOBEKT HMCCIIEOBAHUS, OCHOBHBIC
LEeJIU ¥ 33]1a4d MCCIIeI0BaHMUS.

e OcHOBHas 4aCThb COCTOMT U3 2-3 pa3neinoB. B HUX packpbIBaeTcst CyTh HCCIEAyEeMOM
npoOIeMbl, MPOBOAUTCS 0030p MHUPOBOM JMTEpaTyphl U MCTOUHUKOB MHTEpHET MO mpeaMeTy
UCCIICIOBAaHMS, B KOTOPOM JA€TCsl XapaKTEPHUCTHKA CTENEHH pPa3paOOTaHHOCTH TMPOOIEMBI U
aBTOpCKasl aHAJIWTHYECKas OLEHKA OCHOBHBIX TEOPETHUECKUX IOJIXOJ0B K €€ pPELICHHUIO.
W3noxeHne MaTtepuana He J[OJDKHO OIPaHUYMBATBHCS JIMIIb OMHCATENBHBIM MMOIXOAOM K
PacKpBITHIO BBIOpaHHOW TeMmbl. OHO TakXe JOJDKHO COJIEpKaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMoi IpoOIeMbl M U3JI0)KEHHE COOCTBEHHON TOUKHM 3PEHUS HAa BO3MOXHBIE MTYTH €€
peIeHHs.

e 3akmrouenue (1-2 crpanuibl). B 3aki0o4eHUN KpaTKO M3JIaratoTcsi JOCTUTHYTBIE MPH
U3YYEHHUH TTPOOIIEMBI TIETTH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOT0 BOIIPOCa

e CHHCOK MCIONB30BAaHHOW NMUTEpaTypbl (He MeHbIe 10 HCTOYHMKOB), B an(aBUTHOM
nopsjike, opOpMIICHHBIN B COOTBETCTBUY C MPUHATHIMU MpaBUWIaMu. B criicok ncnonb30BaHHOM
JUTEPATyphl PEKOMEHTYETCSI BKJIIOUATh PAa0OTHI OTEYECTBEHHBIX M 3apYOECKHBIX aBTOPOB, B TOM
quCie CTaThH, OMYOJMKOBAaHHbBIE B HAYYHBIX KypHajlaX B T€YEHHE MOCIEIHUX 3-X JIET U CCBUIKU
Ha pecypcsl cetn VIHTepHeT.

o [Ipunoxxenue (nmpu HEOOXOAUMOCTH).

Tpebosanus k oghopmaenuro:

® TEKCT C OJIHOI CTOPOHBI JIMCTA;

e mpudt Times New Roman;



e xerib mpudra 14;

® MEXCTpOUYHOE paccrosinue 1,5;

® [10JI: CBEpXY 2,5 cM, CHU3Y — 2,5 cMm, ciieBa - 3 cMm, cipasa 1,5 cm;

e pedepaT noKeH ObITH MPEACTABIEH B COPOLITIOPOBAHHOM BUJIE.

Tlopsioox 3awumul peghepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3aHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJIEHTa HajJ, HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBICHHBIX MPENOJIaBaTeIeM B XOJe
KoHCynbTanwii. Ha 3amury pedepara orBoauTcs 5-7 MUHYT BPEMEHH, B XO7I¢ KOTOPOT'O CTYICHT
JOJI’KEeH TI0Ka3aTh CBOOOIHOE BIIaZICHHE MaTepUalioM 110 3asBiieHHo Teme. [Ipu 3ammure pedepara
IIPUBETCTBYETCS MCIIOIb30BAaHUE MYJIbTUMEUA-TIPE3CHTALIUY.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIeAyIOIUM KPUTEPUSIM:

* coOmroieHue TpeOOBaHUM K €ro 0pOpPMIICHHIO;

* HEOOXOAMMOCTb W JIOCTaTOYHOCTh JJISI PACKPBITHS TEMbl NPUBEACHHOW B TEKCTE
pedepara uHbOpMaIuu;

* YMEHHUE CTy/IeHTa CBOOOIHO M3JIaraTh OCHOBHBIC UJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 33JJaBa€MBIX MPENOAaBaTeIeM M COKYPCHUKAMH
BOIIPOCOB U C(HOPMYJIMPOBATh TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenkxa «omauyHo» BBICTABISIETCS CTYJIEHTY, €CJIM B JOKJIAJE CTYIEHT HCUEPIbIBAIOLIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3NIaraeT Marepual; CBOOOJHO CHpaBIseTCs C
3a/7layaMM, BOIIpOCAaMHU M JIPYTMMM BHMJIaMU IPUMEHEHUS 3HAHUM; UCIOJb3YET JUIsl HalMCAHUS
JOKJIaJla COBPEMEHHbIE Hay4YHbIe MaTepHalibl, AaHAIU3UPYeT MONYYCHHYI0 HH(pOpMaIHio;
IPOSIBIISIET CAMOCTOATEIBHOCTD IIPU HAIIMCAHUU JI0KJIa/1a.

Oyenka «xopowio» BBICTABIAETCS CTYACHTY, €CIM KAaueCTBO BBLIMOJHEHHS OKJIana
JI0OCTaTOYHO BbICOKOE. CTy/I€HT TBEP/O 3HAET MaTepua, FPaMOTHO U IO CYILECTBY U3JIaraeT ero,
HE JOITYCKasl CyLIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIPOCHI 110 TEME JAOKIIA/IA.

Oyenka «yooseremeopumenvHo» BbBICTABISIETCS CTYAEHTY, €CIM MaTepual JoKjIajaa
U3NIaraeTcsi YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYAEHT IOMyCKaeT
HETOYHOCTU M OLIMOKM IpH 3alIUTe AOKJIaJa, 1aeT HEJOCTaTOUYHO MPaBUIbHbIE (DOPMYIIHPOBKH,
HAOII0IAI0TCS HAPYIICHUS JJOTHYECKON TTOCTIE0BATENBHOCTH B H3JI0KEHHH MaTepHana.

Oyenka «ney0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIl WIN JIOMYCTUJ CyllecTBeHHble OMMOKU. CTyIeHT HEYBEpeHHO H3JlaraeT MaTepHai
JIOKJIaJia, HE OTBEYAEeT Ha BOIIPOCHI MPENO1aBaTeNs.

Onucanue wkansl OYeHU8aHus

MaxkcrMaabHO BO3MOXKHBIN Oail 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Teky1iee KOHTPOIBHOE MEPOIPHUITHE CUNTAETCSA CAAHHBIM, €CIIM CTYACHT MOJIYYHII 3a HETO He
MeHee 60% OT yCTaHOBJIEHHOIO JIsl 3TOT0 KOHTPOJISl MaKCUMallbHOTO Oaiia. PelTuHroBbli Oai,
BBICTABIIIEMBII CTYIEHTY 3a TEKYLIE€ KOHTPOJIBHOE MEPONPUATHE, CHAHHOE CTYJEHTOM B
YCTaHOBJIEHHbIE TPAapUKOM KOHTPOJBHBIX MEPONPUITHUH CPOKH, ONPEAENsSeTcs CIEAYIOIUM
obpazom:

YpoBeHb BBIMIOJIHEHUSI KOHTPOIBHOTO PetitunroBerii 6amn (B % OT MakCUMaIbHOTO
3a/IaHus Oayia 3a KOHTPOJIBHOE 33JIaHue)

OTANYHBIN 100

Xopomuii 80

Y 10BIETBOPUTEILHBIN 60

HeynosnerBoputenbHbIi 0

Tembl pedepaTos

ba3oBb1i1 ypoBeHb



Bosmoxxnoctu n mpumenenue MM B o6pazoBatenbHOM cpejie.

CoBpeMeHHbIe TPOrpaMMHBbIe MPOAYKTHI, OCHOBaHHBIE Ha 1.

O6m1as xapakTepucTrka si3bika nmporpammupoBanuss PROLOG.

DKCIepTHBIE U UHTEJUIEKTYalIbHbIE O0yUYaIOLIUE CUCTEMBI.

Mopenu 1 anropuTMbl paclio3HaBaHUs B SKCIIEPTHBIX CUCTEMAX.

Mopaenu npeacTaBieHUs 3HAHUI.

Oco0eHHOCTH UCTIONB30BAaHUSI CEMAHTUYECKUX CETEeH JIJIsl MPECTaBICHUS 3HAHUH.
[TpoayknuoHHbIe 0a3bl TaHHBIX.

@peiiMOoBbIE MOJENIH B CUCTEMAX UCKYCCTBEHHOT'O UHTEIIEKTA.

OHTONOTUY ¥ UX TPUMEHEHUE B MPOPECCHOHATBHON JAEITETLHOCTH.
Bo3MoxkHocTu cucteMbl Protégé muist co3ianust OHTOJIOTHIA.

[Iporuo3upyromnme HHTEUIEKTYadIbHbIE CUCTEMBI.

[Inanupyromme UHTEIIEKTyalbHbIE CUCTEMBI.

OO0muit aHa/IM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IUIaT(OPMEHHBIX PELLICHUH.

CoNoA~WNE

N Y ol
rPWODNEO

I1oBBIIIEHHBIN YPOBEHb

Buibl 3KCIEpTHBIX CUCTEM.

OcobeHnHocTu pa3paboTKH yueOHOM 3KCIIEPTHON CUCTEMBI.
XapakTtepuctuka 000s104kH 3kcnepTHbIX cucteM CLIPS.
WHTennekTyanbHble CHCTEMbl KOHTPOJISI U IPUHATUS PELICHUH.
[TonsaTne u o0MME XapaKTEePUCTUKNA HEMPOHHBIX CETEH.
HeiiponHsle ceTu B cucTeMax MCKYCCTBEHHOI'O MHTEIIEKTA.
O6sacTi npuMeHeHUs! HeMPOUH(POPMATUKH.

Penakropel oHTONIOT M.

Ocnossl RDF 1 OWL.

0.  baifecoBckas cTparerus OLEHKH BBIBOJIOB.

11. Poccuiickue oOpa3zoBarenbHble OHIARH-TIIAT(OPMEI.

12.  3apyOexHble 00pazoBaTeIbHbIE OHIAWH-TIIIATGOPMBI.

13.  Cnenmanu3upoBaHHBIE TPOTPAMMBI IS HEYETKUX CUCTEM.

14.  Bo3moxsocTH mporpammsl Scilab a1 paGoThl ¢ HeYeTKMMHU 6a3aMU JaHHBIX.

BOoo~NoORWDNE

4.5. Memoouueckue YKA3aHusl no 6bINOJIHEHUIO UCCe008amenbCKux npoekmoe

WccnenoBatenbckast mpoekTHas paboTa — 3TO rpynmnoBas paOoTa, A BBINOJTHEHUS
KOTOpPOH HeoOXOAMM BBIOOP M NPUIOKEHHWE HAyYyHOH METOJIMKHM K IIOCTAaBJICHHOH 3ajaue,
MOJTy4eHHE COOCTBEHHOT'O TEOPETHIECKOTO MM SKCIIEPUMEHTAIBHOTO MaTeprala, Ha OCHOBaHUU
KOTOPOro HEOOXOJMMO IPOBECTH aHalIM3 M CHeNaTh BBIBOJBI 00 MCCIETyeMOM SIBIICHUH.
BrimontHeHNE TpoeKTa — 93TO BCErla KOJUIEKTHBHAs, TBopyeckas I[Ipakrtuueckas pabora,
npeHa3HauYeHHas I TOJyYeHHUs ONpEIENICHHOrO MpOJIyKTa WM Hay4HO-TEXHHYECKOTO
pesynbrara. Takas paboTa moapazyMeBaeT 4YeTKOe, OJHO3HAYHOEe (POPMHUPOBAHNE TIOCTABICHHOM
3aaud, OIpeNeIeHHe CpPOKOB BBIMOJHEHUS HAMEUYEHHOro, OINpeAeieHue TpeOoBaHUN K
pa3pabaTeiBA€MOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro mnpoekrta SBISETCS 00s3aTeIbHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITENIbHOM paboTHI MO 1000 AUCIUIIITHE MPOGECCHOHATBHOIO IIUKIIA. TeMa MPOeKTHOTrO
3aJjaHHsI MOKET ObITh BEIOpaHa CTYAEHTOM U3 MPEUIOKEHHBIX B paboueil mporpamme uin GpoHzae
OILICHOYHBIX CPEJCTB AMCIMUIUIMHBI, JTHOO ONpeesieHa CaMOCTOSTEIBFHO, UCXOS U3 MHTEPECOB
CTyZIeHTa (B paMKax U3y4yaeMoil TUCIUIUTNHBI). BeIOpaHHYyI0 TeMy HE00X0AUMO COTIacoBaThCs €
MPEToIaBaTeIIeM.

Tpebosanus no 8blNOIHEHUIO U OQOPMIEHUIO NPOEeKMA

[Ipu BeIMOMHEHNWN TTPOEKTA MPUBETCTBYETCS padboTa B rpynme (2-3 genoreka). [Ipoekt —
3TO HCclenoBareibckas paboTa, B X0J€ KOTOPOH CTYIEHTHI JOJDKHBI MPOJAEMOHCTPUPOBATH



BJIAACHUC HABBIKAMHW HAYYHOI'O HCCICAOBAHUA,

YMCHHUA TIPOBOAWUTH aHAJIU3,

0000111aTh

uH(pOpMalLMIO, JeNaTh BBIBOJBI, MpeAjiaratb CBOM pEIlEeHUs MpoOJeMbl, paccMaTpUBaeMol B

IPOEKTE.

[Ipy mnoaroroBke MarepuanoB NPOEKTa CTYAEHTHl JIOJDKHBI IPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOIaMU KOMITBIOTEPHOM 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomsr yuacmuuxa npoexma.

JU1g Ka’K0ro U3 y4acTHUKOB IIPOEKTA OLICHUBAIOTCSL:

® HpO(beCCI/IOHaHBHBIC TECOPCTUUCCKHUEC 3HAHHUS B COOTBCTCTBYIOI_Heﬁ O6J'IaCTI/I;

* yMeHHE pPaboTaTh CO CIPABOYHOH M HAYYHOM IUTEPATypOH, OCYILECTBIATH MOUCK
HeoOxoaumon nHpopmanuu B MTaTepHET;
* yMeHHe paboTaTh C TEXHUYECKUMHU CPEICTBAMU;

® YMCHHC
I/IHq)OpMaL[I/IOHHbIMI/I TCXHOJIOTUAMU,

ITIOJIB30BAaTbhCA

COOTBETCTBYHOIINMHA

BBIIIOJIHAEMOMY

MPOEKTY

* YMEHME FOTOBUTh MaTepHallbl IPOEKTa AJIsl IPE3EHTAllUU: COCTABIIATh U PeJaKTUPOBATh
TEKCThI, (POPMHUPOBATH MPE3EHTALUIO IIPOEKTA;
* yMeHue paboTaTh B KOMAH/IE;

* YMEHHE ITYOJUYHO IPEJICTABISTh PE3YJIbTaThl COOCTBEHHOH €ATEIbHOCTH;

® KOMMYHI/IKa6CJIBHOCTB, HMHHUIOUATUBHOCTb, TBOPYCCKUC CIIOCOOHOCTH.

Kpumepuu 6blCMABIIEHUA OYEHKU YUYACMHUKAM npoekma

OTBEYAeT Ha
BOIPOCHI,

Hupie
YHUBEpCAIbHBIC
KOMIIETEHIINHN
Kommerenmum,
(xoMMyHHKaOe
CBSI3aHHBIE C
BHOCTb,
HCIIO0JIb30BaHUEM
[Tpodeccrnona MHUIMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIINX
Ouenka JIbHBIE b, yMEHUE b
BBITIOJIHSIEMOMY ITPOEKTY
KOMITETEHIINU paboraTh B
TEXHUYECKUX CPEJICTB U
«KOMaHie»,
MH(OPMAIIMOHHBIX
. YIPaBJICHUYECKH
TEXHOJIOTUA .
HaBBIKH U T.]I.)
«OTIUYHO» Pabora Texnuueckue cpencrtsa | CTyaeHT [Ipoext
BBITIOJIHEHA u nH()OpPMAIMOHHBIE | TTPOSBII MIPEICTABI
Ha BBICOKOM | TEXHOJOTMU OCBOEHBI W | MHUIIUATHUBY, €H
npodeccuoHa | UCIMOJIb30BAHbI JUISL | TBOPUECKUI MOJIHOCTBIO
JTHHOM peanu3anuu MPOEKTa | TOAXOI, U B CPOK.
YpOBHE. MOJIHOCTBIO CIIOCOOHOCTh K
[IpencraBnen BEBIIOJTHEHHUIO
HBIN CIIOXKHBIX
Marepual B 3aJ1aHuMH,
OCHOBHOM HABBIKU PabOTHI
(dakTHIeCKu B  KOJIJIEKTHBE,
BEpEH, OpraHU3aIOHH
JIOTTYCKAIOTCS bIC
HerpyObIe CIIOCOOHOCTH.
bakTHIecKue
HETOYHOCTH.
Crynent
CBOOOJTHO




HNurie

YHHBEPCAJIbHbIE
KOMIIETEHIMH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Tpodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITIOJIHEMOMY IIPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKH U T.]1.)
CBSI3aHHBIE C
POEKTOM.
«Xopomo» Pa6ora OO6HapyxuBaTCA CryneHt [Ipoexr
BBINOJIHEHA HEKOTOpble OLMOKU B | 1OCTaTOYHO HpeACTaBI
Ha UCTIOJIB30BaHUU COOTBE | TIOJHO, HO 0e3 | eH
JIOCTaTOYHO TCTBYIOLIUX MHUIMATUBBl U | IOCTaTOYH
BBICOKOM TEXHUYECKUX CPEACTB M | TBOPUYECKUX 0 TIOJTHO 1 B
npodeccuoHa | HHPOPMALUOHHBIX HaXO0/10K CPOK, HO C
JTHHOM TEXHOJIOTUI BBITTOJTHI HEKOTOPHI
YPOBHE. BO3JI0KEHHBIE MU
Jonymieno 1o Ha HEro 33/1a4M. | HeJopaboT
4-5 KaMH.
(dakTHIEeCKuX
OLIMOOK.
CryneHt
OTBEYAaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
IPOEKTOM, HO
HE/I0CTaTOYH
0 TIOJTHO.
«Y noBierBopute | YpoBeHb OO6HapyxuBaeT CryneHt [Tpoext
JTHHOY HEIOCTaTOYH | HEIOCTaTOYHOE BBITTOJTHU clmaH  co
0 BBICOK. | BJIQJICHUE HaBBIKAMU | OOJIBLIYIO YacTh | 3HAYUTEIb
JomymieHo 10 | paboThl ¢ TEXHUYECKUMH | BO3JIOKEHHOU HBIM
8 CpeACcTBaMuU U | Ha Hero palboThl. | OMO3JaHKe
(baKkTUYECKUX | COOTBETCTBYIOIIUMU M (Oomnee
OLINOOK. UH(POPMALIMOHHBIMU Helenu) |
CryneHt TEXHOJIOTUSIMH HE
MOXET HOJHOCTBIO
OTBETHUTH
JIIIB Ha
HEKOTOpBIC U3
3aJJaHHbBIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOEKTOM.
«HeynosnerBopu | Pabora He | HaBboikoB  pabotel ¢ | CtyneHT [Ipoekr He
TEJIbHOY» BBINOJIHEHA TEXHUYECKHUMHU IIPAaKTUYECKU HE | CHIaH.




HNurie

YVHHUBEpCATbHBIC
KOMIIETEHIINH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Tpodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOIIUX
Onenka JIbHBIE b, YMEHUE b
BBITIOJTHSIEMOMY TIPOCKTY
KOMIIETEHIIUU pabotats B
TEXHUUYECKUX CPEICTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTHM .
HaBBIKH U T.]1.)
I cpencTBamMu HeT, | paboTan, He
BBITIOJTHEHA nH(pOpMaILMOHHbBIE BBITIOJTHIJI CBOU
HA  HU3KOM | TEXHOJIOTUU HE OCBOCHBI | 3a/1a4 WIH
YpOBHE. BBITIOJTHIII
Honymeno JIMIb
ooiiee 8 OTHEJIbHBIE HE
(dakTHIeCKUX CYIIIECTBECHHBIC
OIINOOK. MopyueHus: B
OtBeThl  Ha IPYIIIOBOM
CBSI3aHHBIE C MIPOEKTE.

IPOEKTOM
BOIIPOCHI
oOHapyXHBa
10T
HCIIOHUMAaHUuE
npeaMera U
OTCYTCTBHE
OpHEHTAIH B
marepuae
IPOEKTA.

Cmyoenmul 00n24CHbI: 3AIUTUTH MPOEKT B PEXHUME MPE3CHTALMH, NPEIbIBUTH (ailiibl
BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccKa3aTb O TEXHOJIOTHMSIX, HCIOJb30BaHHBIX HMHU IpHU
BBITIOJIHCHUH TIPOEKTA, 1aTh OIIEHKY pabOThI KaXI0T0 YICHA TPYIIIbI (eciu npoekm pynnosoil).

IIpuMepHbIe TeMbI /i1 BBINIOJHEHUs MPOEKTHBIX 3aaHUI

1. Hcropus pa3BUTHSA UCKYCCTBEHHOTO MHTENIeKTa B Poccum.
2. Hcropus pa3BUTHS UCKYCCTBEHHOTO HHTEIUIEKTA 38 PYOEIKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIpaBJICHUA HO)IFOTOBKI/I).

4.

©o~No O

AHanu3 JaHHBIX Y4eOHON aKTUBHOCTH 0Oyyaromuxcs ¢ npuMeHenuem M.

Anamms O6paSOBaTeJ'H)HI)IX JTAHHBIX HpOGKTHOﬁ ACATCIBHOCTHU.
Google Data Studio kak cpeAcTBO aHaM3a U BU3YAIH3aI[UH 00pa30BaTEIbHBIX TAHHBIX.
Pa3zpaboTka onTONIOrHH PO eCcCHOHATHHON MPEeMETHOM 00IacTH.

HpI/IHI_II/IHBI pa3p360TKI/I CUCTEM aJalITUBHOI'O O6y‘{eHI/I}I.

3apyOe)KHbIC CHCTEMBI QIalITUBHOTO O0YYCHHS.
10 Poccuiickue cuctemMbl alanTUBHOTO O0Y4EHUSI.
11. Knaccudukaius nCKyCCTBEHHBIX HEHPOHHBIX CETEH.

(B 3aBUCMUMOCTH OT



12. I'ny6okue NCKYCCTBEHHbIE HEHPOHHBIE CEeTH Ul PEUICHHUs 3aa4 IIIAaHUPOBAHUSI.

13. I'ny6okue nCKyCcCTBEHHBIE HEMPOHHBIC CETH ISl PEIICHUS 3a/1a4 MPOTHO3UPOBAHUS.

14. I'ny0okue WCKYCCTBEHHBIC CBEPTOUHBICE HEHPOHHBIE CETH JUIs pEeHIeHUs 3aj1ad
pacrio3HaBaHHs N300pPaKEHHIA.

15. CpaBHI/ITeJ'IBHaﬂ XAapPaKTCPUCTHUKA TMOJHOCBA3HBIX W CBCPTOYHBIX HCKYCCTBCHHBIX
HEHPOHHBIX CeTeH JUIsl pelieHHs 3a1a49 KiacCu(UKaIUK U KIacTepU3alliu.

4.5. Memoouueckue ykasanus no no020mosKe K 9K3amMeHam U 3a4emam

N3ydyenne mMHOruX oOmIENpOoecCHOHANBHBIX M CHEIHATBHBIX JUCHUIUIMH 3aBEPIIACTCS
sk3amMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHIIO
3HAHUU, TMOJy4YaeMbIX, B IIpolecce OOydeHHs, a TakkKe MPUMEHEHUI0 HX K PELICHHUIO
MPAKTUYECKUX 3a/ad. [ 0TOBACH K JK3aMEHY, CTYICHT JIMKBUAMPYET HMEIOIIHECs MpoOessl B
3HAHUAX, YIIIYOJseT, CUCTEMATU3UPYET U YIOPSI04YMBaeT cBOW 3HaHMs. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET TO, YTO OH MpUOOpen B Ipoiecce OOy4eHHs] MO KOHKPETHON y4ueOHOM
TUCIUILINHE.

DK3aMEHAIIMOHHAsI CECCUS - ATO CepUs dK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He cinemyer aymarte, yto 3-4 AHS JOCTATOYHO MAJIs
YCIICIITHOW IMOATOTOBKH K 3K3aMeHaM.

B 5t 3-4 nHS HYXKHO CHCTEMaTH3UPOBATH YK€ UMeErolHecs 3HaHus. Ha KoHCcynbTanuu
nepe]; YK3aMEHOM CTYJICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMU, OTBETAT HA BO3HUKIINE
y HUX Bompockl. [loaToMy mocenienre KOHCYabTaliil 00513aTENbHO.

TpeboBaHusT K OpraHMU3AHMH MOATOTOBKH K 3K3aMEHaM T¢ JK€, YTO W IMPH 3aHATHIX B
TEYCHHE CEeMEeCTpa, HO COOIII0JIaThCs OHHU JOJDKHBI Oojee cTporo. Bo-mepBbIX, OYeHb Ba)XHO
coOIII0/IEHHE peKMMa JIHS; COH HE MEHee 8 4acOB B CYTKH, 3aHSTHS 3aKaHUYMBAIOTCS HE MO3THEE,
yem 3a 2-3 gaca 10 cHa. OnTuManbHOE BpeMsi 3aHATHI - yTpeHHUE U THEBHBIE Yachl. B mepepriBax
MEXy 3aHATHSIMH PEKOMEHIYIOTCS TPOTYJIKH Ha CBEXKEM BO3JyXe, HCYTOMHTEIHHBIC 3aHSATHS
criopToM. Bo-BTOphIX, HaTM4Ke XOPOIINUX COOCTBEHHBIX KOHCIIEKTOB JIEKIUH. Jlaxke B TOM ciyuae,
ecIi ObLTa MPOITyIIeHa Kakasi-Tn00 JIEKIHs, HE00X0AUMO BO BPEMsi €€ BOCCTAHOBUTH (II€perucaTh
ee Ha Kadenpe), 00yMaTh, CHATh BOSHHUKIIINE BOIIPOCHI JIJIsl TOTO, YTOOBI 3a[IOMHUHAHKE MaTepHana
OBLJIO OCO3HAHHBIM. B-TpeThHX, IPH MOJATOTOBKE K 3K3aMEHaM y CTYACHTA JIOJDKEH OBITh XOPOIINN
yu4eOHUK WM KOHCIEKT JINTEepaTypbl, MPOUYUTAHHOW MO yKa3aHWIO MPENOoJaBaTeNis B TCUCHHE
cemecTpa. 371ech MOXHO 3(h(PEKTUBHO MCIIOIH30BAThH JUCTHI OMTOPHBIX CUTHAJIOB.

Bnauane crnegyer npocMOTpeTh BECh MaTEpHal MO CAaBAEMOW TUCIUTUIMHE, OTMETUTH JUIS
cebs TpynmHble Bompochkl. OOs3aTenbHO B HHUX paszoOparhcs. B 3akmodeHue eme pas
1[e1eCO00pa3HO TMOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCHONB3YyS MpPHU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTndeckasi HIOJrOTOBKA K 3aHATUSM B TEUCHHUE CEMECTpPa MO3BOJIUT UCTIOIB30BATh
BpeMsl DK3aMEHAIIMOHHOW CECCUM JJIsl CACTEMATU3al[Uy 3HAHUM.

1. KoHTpouab caMocTOsITeIbHOI pa0oThl CTY1€HTOB
KonTponb camocTosiTenbHON paboThl MPOBOIUTCS MPENOIaBATENEM B Ay AUTOPUH.
[TpenycMoTpeHsl cieayromye BUbI KOHTPOIs: co0eceJoBaHue, OLleHKa pedepara, olieHka
MPE3EHTAINU, OLIEHKA Y4acTusl B KPYTJIOM CTOJI€, OIIEHKA BBIMOJIHEHUS [TPOEKTA.
[TonpoOHbIEe KpUTEpUU OLIEHUBAHMS KOMIIETEHLUH mnpuBeAeHbl B DOHIE OIEHOYHBIX
CPEICTB JJIsl IPOBEJCHUS TEKYIIEH U MPOMEXKYTOUHOM aTTeCTal|H.

2. Cnmcok Jutepartypsl 15 BeinoaHenuss CPC
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