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BBEJIEHHUE

Llesn v 3a1a4u 0CBOEHHUSI THCHUTIIHHBI

Llenpr0 OCBOCHUS AMCIMIUIMHBL SIBISICTCS O3HAKOMIICHHE CTYICHTOB C KPYroM 3aiad B
00JIaCTH HMCKYCCTBEHHOTO HWHTEIUICKTa, a TaKKe 3HAKOMCTBO C OCHOBHBIMH IOHSTHSIMH U
METOJaMH MAIIMHHOTO OOy4YeHHs W HX [PUMEHCHHEM K 3aJadaM, OTHOCSIIMMCS K
npo¢ecCHOHATBLHON 00JIACTH.

3ajaud  OCBOCHHMS JUCHUIUIMHBI — O3HAKOMJICHHE CTYICHTOB C BO3MOXHOCTSIMH
UCIIOIb30BAHUS TEXHOJIOTHI HCKYCCTBEHHOT'O HHTEIUIEKTA B MPO(ECCHOHAIBHOM cdepe.

B pe3ysbTaTe 0CBOeHHS TUCHUIINHBI CTYI€HThI 10JKHBI:

- HCIIOJI30BATh NPUHIHAIIbLI pa6OTBI COBPCMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TEXHOJIOTHI JJIsA
pelieHus 3a1a4 MpoecCHOHANBHOM AesSTeIbHOCTH;

— BbIOMpaTh [U(QPOBBIE TEXHOJOTHH, TNPOTPAMMHBIE CPEACTBA JUIA  PEIICHUS
npo¢ecCUOHANIbHBIX 3a/1a4;
— TOpUMEHSATh  OpU  pElIeHuH  3aJad  [podecCHOHATbHOU JEATEIBHOCTH

CIELUAIN3UPOBAHHOE IPOrPAMMHOE 00ECIIEYeHUE U METO/Ibl HCKYCCTBEHHOI'O MHTEIIEKTA;
— pa3pabaTblBaTh OCHOBHBIE MOAYJIM HHTEIUIEKTYaJIbHBIX CUCTEM, BIAAETh IPUEMaMHU
peteHust 1a00paTOPHBIX 3a7a4 B MPEIMETHON 00JIaCTH.

Ilepeyenb MIaHUpPYeMbIX pe3yabTaTOB O00y4YeHHMs] MO AMCHMILVIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMHM 0CBOCHHUSsI 00pPa30BaTeIbHON MPOrPaMMbl
Kon, bopmynmposka Kona, popmynupoBka nnnukatopa | [lmanupyemsie pe3yabTaThl
KOMIIETEHLIUU 00y4yeHHMs 110 JUCLUIUINHE

(Moyio),
XapaKTEepU3YIOIINE JTallbl
dopmHpoBaHUs
KOMIIETCHITUH,
VH/INKATOPOB

I1IK-1 Crocoben

y4acTBOBaTh B pa3paboTKe
u ohopMITeHIH
APXUTEKTYPHO-
JIU3alHEPCKOro pa3aena
MPOEKTHOM JOKYMEHTALIUU

NJ-1 IIK-1 YuacTtByer B
000CHOBaHWY BHIOOpA apXUTEKTYPHO-
JIN3alHEPCKUX PEIICHUN 00bhEeKTa
MIPOEKTUPOBAHUS U CTPOUTEIIHCTBA; -
y4acTBYeT B pa3paboTKe n
0(OpMIICHUH TIPOCKTHOMH
JIOKYMEHTAIUH; - IPOBOJIUT PACUET
TEXHUKO- 3KOHOMUYECKUX
IMOKa3aTelieii; - NCII0JIH30BaTh
CpeACTBa aBTOMAaTU3AIUI
APXUTEKTYPHOTO U JU3aHEPCKOTrO
MPOEKTUPOBAHUSI U KOMITBIOTEPHOTO
MOJICTUPOBAHUS

NJ-2 T1K-1 IIpumensietr TpeboBanus
HOPMATHBHBIX JOKYMEHTOB I10
ApXUTEKTYPHO-/TU3AHEPCKOMY
MPOEKTUPOBAHUIO, BKITFOYAS YCIOBUS
MIPOEKTUPOBaHMsI Oe30aphepHOT
Cpellbl U HOPMATHBHI,
o0ecrieynBaroLINe CO3IaHNE
KOM(DOPTHOH Cpeibl
KU3HENESATETBHOCTU C yUETOM
noTpebHocTei aur ¢ OB3 u

I'oToBHOCTH IPUMEHSTH TPU
pelIeHNH 331a9
npodeccuoHaTbHON
JESITeTTbHOCTH
CHelUaT3UPOBAHHOE
IporpaMMHOe oOecriedeHune
U METOJIbl UCKYCCTBEHHOTO
WHTEJUICKTA.

I'oToBHOCTE pa3zpabaThiBaTh
OCHOBHBIC MOTYJTH
WHTEIJIEKTYaTbHBIX CUCTEM,
BJIQJICTh IPHEMaAMU
pElIeHUs TPAKTUIECKIX
3a7a4 B IPEAMETHOU
o0macTH.




MaJIOMOOMJIBHBIX TPYIII TPasKIaH; -
COIMAIbHBIE, TPAJJOCTPOUTEIBHEIE,
HCTOPUKO-KYJIbTYpHBIE, 00bEMHO-
IUTAaHWPOBOYHBIC, (DYHKIIMOHAIBHO-
TEXHOJIOTHUECKHIE, KOHCTPYKTUBHBIE,
KOMITO3UIIMOHHO- XY/I0’KECTBEHHBIE,
HPTOHOMHUYECKHE (B TOM YHCIIC,
YUUTHIBAIOIINE OCOOCHHOCTH JIML] C
OB3 u MaTOMOOMIIHHBIX TPYTIIT
TpakJaH) ¥ SKOHOMUYECKUE
TpeOOBaHU K Pa3IMUHBIM THIIAM
00BEKTOB MPOSKTUPOBAHUS 1
CTPOUTENBCTBA; - COCTaB U MPaBUIIa
HO/ICYeTa TEXHUKO-?KOHOMHYIECKUX
NOKa3aTeseH, yYUTHIBAeMBIX IIPU
MPOBEICHNH TEXHUKO-
HKOHOMHYECKUX PACUYETOB IPOSKTHBIX
PELICHHI; - METOJIBI U TIPUEMBI
ABTOMATH3HPOBAHHOTO
HPOSKTUPOBAHUSL.

ITK-2 Cnocoben
y4acTBOBaTh B pa3padoTKe
u ohopMITeHIH
ApXUTEKTYPHO-
JIN3aHEPCKOTO
KOHICHTYAJIbHOI'O ITPOCKTA

NJ-1 TIK-2 VYuyacTByeT B aHaim3e
CONlepKaHUsl  TIPOSKTHBIX  3ajad,
BBIOMpATh ONTHMAJbHBIC METOJBI H
CpeJICTBA UX pelIeHus (B TOM YHCIIE,
YUHUTHIBas 0COOCHHOCTH
MIPOCKTHPOBAHUS c YUETOM
norpebHocTelr 1t ¢ OB3  m
MaJIOMOOMJIBHBIX TPYII TPa)aaH); -
y4acTBOBaTh B 000CHOBaHUU
apPXUTEKTYPHO-TU3aHHEPCKIX
pellIeHnH, BKIIIOYash XyI0KECTBEHHO-
IJIACTHYECKUE, 00BEMHO-
MIPOCTPAHCTBEHHBIC U TEXHHKO-
SKOHOMHUYECKHE  OOOCHOBaHMS. -
HCIIOJIb30BaTh cpencTBa
aBTOMATH3ALNN ApXUTEKTYPHO-
JIN3aiHEPCKOTO TPOCKTHUPOBAHUS W
KOMITBIOTEPHOTO MOJICIUPOBAHHMS

NJI-2 T1K-2 TTpumeHnsieT coraibHbIe,
(YHKIIMOHAJIbHO-TEXHOJIOTUIECKHUE,
3PrOHOMHYECKHE, ICTETUUCCKUEC U
SKOHOMHUYECKHE TPeOOBaHUS K
Pa3IMUHBIM TUIIAM CPEIOBBIX
00BEKTOB, KOMILJIEKCOB U CUCTEM; -
OCHOBHBIE CPEJICTBA H METO/TBI
APXUTEKTYPHO- IU3aHHEPCKOTO
MPOEKTUPOBAHUS, METOIUKU
TEXHUKO-9)KOHOMHYECKHUX PACUETOB




MIPOEKTHBIX PEIICHUM; - METOBI U
MIPHEMbI KOMITHIOTEPHOTO
MOJCIIUPOBAHUS U BU3yaJIU3AIIUU.

1. HaumeHoOBaHHe NPAKTHYECKUX 3aHATHI

Ne HaumenoBanue Tem aucturuinael, | OO0beM yacoB N3 Hux mpakTudeckas
UX KpaTKoe CofepKaHue MOJIFOTOBKA, YaCOB
5 cemectp
1 AHaM3 COBPEMEHHBIX 7
MIPOTPaMMHBIX CPEJICTB C
npumeHenuem NN
2. dopmanuzanus 3HaHUH 7
Hcnonb30BaHue ceMaHTHUECKUX
ceTel JJIsl IPECTaBICHUS 3HAHU I
3. Co31aHne OHTOJIOTHUU B CUCTEME 7
Protegé
4, Pa3pabotka yueOHON KCTIEPTHOI 7
CHCTEMBI.
4 AHau3 CymecTBYIONINX 8
00pa3oBaTeNbHBIX
1aTQOPMEHHBIX PEIICHHIHA.
Hroro 3a 5 cemectp 36
Uroro 36




CTPYKTYPA U COJIEP)KAHUE JIABOPATOPHBIX 3AHATHUI

IIpakTuyeckas padora 1.

AHanu3 COBpEMEHHBIX IPOrPAMMHBIX CPEJCTB ¢ mpuMeHennem NH.

Bonpocs! (KOMIeTeHIIMUA, HABBIKH) J1JIS OCBOCHMSI:
1. 3yuuTth COBpeMEHHBIE MPOTPaMMHBIE MPOIYKThI, OCHOBaHHbIC Ha .
2. Hayuuthcsi aHamu3upoBaTh BO3MOXKHOCTU MPOTPAMMHBIX CPEJICTB C

npuMmeHenneM M.

3az[amm AJIA BBINIOJTHEHUA U METOAUYECCKHE PEKOMCHIAIIMN

3aganmue 1

I/ICHOJIB3y5I HpHBGI[GHHBIﬁ HHNKEC CIIMCOK I/IHTCpHeT-CCBIJ'IOK, a TaKKeE z[pyrne
HHTCPHCT-UCTOYHUKHU, U3YUHUTC HHTCIUICKTYAJIIBHBIC CHCTCMBI, IIPCAIAraCMbIC Ha
PpBIHKE.
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
Onpenenute ux HapaBJICHUE:
- skcneptHbie cuctembl (IC);
- CUCTEMBI ¢ 0a3aMu 3HAHUIL;
- UHTEJUIEKTyaJIbHOE 00YUYEHHUE;
- HEHPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOXKHOCTH, OOJACTH TMPUMEHEHHUS, JOCTOMHCTBA U
HEJIOCTATKU U3yYEHHBIX WHTEIUICKTYaIbHbBIX cUCTeM. Ha OCHOBe aHanm3a cOCTaBbTE
OT4YeT B TaOJIMUHOU (popme:

Hassanue [10 | Bo3smoxsaoctu | O01acTh CTouMOCTH Hcrouruk
WJIM CEPBUCA, | IPOTPAMMBI MIPUMEHEHUS nHpopMau
BEpCHUs (Www. )



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

Cnenaiite BbIBog 0 pbiHke [10. Paccuuraiite yaenapHbIE Bec 10 00JacTu
npumenenus [10. N3o0pa3ute pe3ynbrar rpaguiecku (IOCTPOUTE TuarpaMmmy).

IMpakTnyeckasi padora 2
dopmajau3auus 3 HAHUA
Hcnonb30BaHue CeMAHTHYECKHUX CeTeH ISl MPeACTABJICHUS 3HAHUM

Bonpocsl (KoMIeTeHIIMU, HABBIKHU) J1JI1 OCBOCHMS:
1. M3yuuts oO1iee mpeAcTaBieHUe O CEMaHTHYECKON ceTU U Pppeiimax s
MPEJICTABICHUS 3HAHU.

2. Hayuutbcsi CTpOUTH CEMAHTHUYECKYID CE€Th M HCHONB3ysS (HpeiiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

Sanamm AJI BBINIOJTHEHUA U METOAUYECCKHUEC PCKOMECHIAIINN

CemaHTHUeCKasi CETh — 3TO OJIMH U3 CIIOCOOOB MpeCTaBICHUS 3HaHui. 3HayanpHO
CEMaHTHYECKas CeTh OblyIa 3alyMaHa KaKk MOJIE/Ib MPEICTABICHUS JOJITOBPEMEHHOM
MaMsTH B TICUXOJIOTUH, HO BIIOCJIEJICTBUH CTajla OJIHUM U3 CIIOCOOOB MPEICTABICHUS
3Hanui B OC.

CemaHTHKa — O3HAYaeT OOIIME OTHOILICHUS MEXIY CUMBOJIAMU U OOBEKTAMHU W3
STHUX CUMBOJIOB.

eMKOCTh
KJIacc
METAJUITYECKIMI,
JaITHITK CBOIICTBO | (paphopOBBIIT I T. 1.
TIPIIMED (dapdoporsrit

[IpocTeiiuii oOpaser] ceMaHTUYECKOM CeTH

BepiuHbl — 3T0 00BEKTHI, Iyrd — 3TO OTHOIIeHUd. CeMaHTHYecKas MOJENb HE
packpbIBaeT cama Mo cebe KakuM 00pa3oM OCYIIECTBISETCS MpeACTaBICHUE
3HaHui. [loaToMy cemaHTHMYecKass CE€Tb pPacCMaTpUBAaEeTCi KakKk  METOA
MPEJICTABJICHUSI 3HAHUM MW CTPYKTypupoBaHus 3HaHui. Ilpum pacmmpenun
CEMAaHTUYECKOM CETH B HEM BO3HMKAIOT APYI'ME OTHOLICHUS:

IS —A (mpunagyexut) u PART OF (sBisieTcst 4acThio) OTHOIIICHUE:
IIeJI0€ —> YaCTh.

Jlactouka IS — A itunia, «aoc» PART OF «remo». Hampumep:



is-a 1s-a

oka | | jacTouka OTUIA
|
|
|
_ |
BIIAgEeT THE3/10 i
a | Hagazo A part of
) BeCHA KPBLTBS
KOHEII
OCEHb

Pacmmpenne cemanTdeckom cetu

Moryt OBITb W Jpyrue OTHOUIEHUS: BJIaAeeT. Torga CceMaHTHYeCKas CeTh
paciupsieTcsl uepapXuiecku (BepIIMHA MMeeT JBe BeTBH). Kpome TOro, MoxHO
pacCIIUPUTD CETh U IPYTUM OTHOLLIEHUEM:

Iepuoa — «BCCHA — JICTO».

[Tonyuaercs uepapxuyeckas crtpykrypa mnonstuss FOKO. MoxHo pa30uth Ha
nojcxembl. boinbiiol mpoOiieMoi 11 CEMaHTHUYECKUX CETeH SIBISETCS TO, YTO
pe3yJibTaT BbIBOJIA HE TapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HacJIeJJOBaHWE CBOMCTB BETBH 1S-a.

JInst oTOOpakeHUsT MepapXUUECKUX OTHOIICHUN MEXIy OObEKTaMH U BBEACHUS
€IMHOM CEMaHTUKH B CEMAHTHYECKHME CETH ObUIO MPEIIOKEHO HCIOJIb30BaTh
npoueaypHeie ceTu. CeTb CTPOUTCS HAa OCHOBE Kjacca (IMOHSTHS); BEPIINHBL, AYyTH
U TIPOLIETYPhI MPEJCTABICHBI KAaK 0ObEKTHI.

3aganue 1

Hcnonw3yss  COOTBETCTBYIOIIME  JAYTM  TOCTPOUTH  CEMAHTHUYECKYIO  CETh,
KacarolyroCs:

1. reorpadum kaxoro-nubo pervoHa. Jyru: rocyaapcTBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JWarHOCTUKUA TJIa3HBIX  3a0osieBanmid. Jlyrm: kareropum  OOJIe3HEH,
MaTo(U3N0IOTHUECKOE COCTOSHUE, HAOMIOACHNS, CHMIITOMBI.

3. pacro3HaBaHUsl XMMHYECKUX CTpYKTyp. [dyru: dbopmyna BemiectBa, CBOMCTBA
BEIIECTBA, 00JaCTh MPUMEHEHUS], MEPBI TPEIOCTOPOKHOCTH.

4. mpoueaypbl MOMCKA MOJIE3HbIX UCKONaeMbIX. Jlyru: HauMeHOBaHHe UCKOMIAeMOT 0,
PacrojokKeHUe MECTOPOXKIEHUS, IITyOrHa 3aJIeraHusl, METO/bl TOOBIUH.

5. cyneOHoM nporieAypsl. Jlyru: opuandeckoe Juio, COOBITHE, MEPBI BO3ICHCTBHSI,
CIOCOOBI paccieI0BaHMUs.

6. pacmpeneneHus MPOAYKTOB MO MaraswHaMm. Jlyru: MCTOYHUK CHAOXKEHUS,



HAaUMEHOBaHHWE TMPOAYKTa, CHOCOO TPAHCIOPTUPOBKH, KOHEUYHBIA  MYHKT
TPAHCTIOPTUPOBKHU.

7. ompenencHUs MPUHAIICKHOCTH XUBOTHOTO K OMPEICICHHOMY BHY, THITY,
cemerictBy. [lyru: mMecto oOWTaHHS, CTPOCHHE, OCOOCHHOCTH TIIOBEICHUS, BU]I
MTATAHUSL.

8. kmaccuukamuy TMHUIEBBIX TPOAYKTOB. Jlyru: HauMEHOBaHUE TPOAYKTa,
COCTaBJIAIOIIUE YACTH, CIIOCOO MPUTOTOBJIEHHUS, CPOK XPAHEHUS.

9. pacno3HaBaHus TUIa KoMIbloTepa. Jlyru: cTpaHa M3TOTOBHUTENb, CTaHIApTHAS
KOH(pUTrypaiusi, 00JaCTh MPUMEHEHHUSI, UCII0JIb3yeMOe TPOrpaMMHOe 00ecIieYeHHE.

10. wuepapxuueckoit crtpykrypsl bJI. Jlyru: cucrema, cocTosiHue, Ha3Ha4YCHHE,
B3aUMOJICHCTBUE COCTABJISIOIIMX.

HUcnoab3oBanue ppeiMoB U IPEACTABJICHUS 3SHAHUH

@peiiMbl - OUH U3 PaCHPOCTPAHEHHBIX (HOPMAIU3MOB MPECTABICHUS 3HAHUI B
OC. OpeiiM MOKHO MPEACTABUTH CeO€ KaK CTPYKTYPY, COCTOAILYIO U3 Habopa siueeK
- ¢10TOB. KaKIIpIi CIIOT COCTOMT W3 UMEHU U aCCOLMUPYEMBIX C HAM 3HAYECHUM.
3HayeHuss MOTYT MPEACTaBIATh COOOW JaHHbIE, MPOLEAYPHl, CCHUIKA Ha APYTrUe
dbpeliMbl WK OBITh MyCTHIMU. Takoe MOCTPOCHUE OKA3BIBACTCA OUCHB YIOOHBIM IS
MOJICJTUPOBAHUS AHAJIOTUM, ONMUCaHUsI OO0JlacTe C POJOBUIOBHIMU CBS3SIMU
MOHSITHH U T.I.

JIro0olt (peiiM COCTOUT M3 HEKOTOPHIX COCTABJAIOIIMX, UMEHA M COJICp)KAHUE
KOTOPBIX OMUCAHO HIKE:

1. Umsa dpeiima. IT0 uneHTUPUKATOp, MPUCBAUBAEMBIN (peiimy, ppeliM TomKeH
UMETh UM YHUKAIIbHOE B JaHHOU (PperiMOBOI cUCTEME.

2. Ims cnota. D10 uaeHTH(PHUKATOP, MPUCBAUBAEMBIN CIIOTY; CIOT JOJDKEH UMETh
YHHUKaJIbHOE UMs BO (peliMe, K KOTOPOMY OH NMpUHAIEKUT. OOBIUHO UMS CII0Ta HE
HECET HUKAKOW CMBICIIOBOI HAarpy3KHU U SIBIISIETCS JIUIIb UIEHTU(PUKATOPOM JAHHOTO
CJIOTA.

3. Yka3zarenu HaclieJOBaHUs. DTH yKa3aTellu KacaroTCs TOJIbKO (hpEMOBBIX CUCTEM
UEPAPXUYECKOTO TUIA, OCHOBAHHbBIE HA OTHOIICHUSX ‘‘a0CTpaKTHOE-KOHKPETHOE”,
OHM MOKa3bIBAIOT, KaKyI0 HHpOopMaIio 00 aTpuldyTax cJIOTOB BO (peliMe BEpXHETO
YPOBHSI HAcCJHEAyIOT CJIOThI C TAKUMH K€ UMEHaMHu BO (peiiMe HMKHErO0 YpOBHS.
Tunuuneie ykazatenu HacienoBanusi Unique (U: - yHukanbHbIi), Same (S: Takoit
xe), Range (R: ycranoBnenue rpanun), Override (O: urHopupoBats) u T.m. U
MOKa3bIBAET, YTO (PpeiiM MOKET MMETh CIOThI C Pa3HbIMU 3HAYEHUSIMU: S - BCE
CJIOTHl JOJKHBI MMETh OJIMHAKOBBIE 3HaueHUs, R - 3HaueHue cioToB ¢peiima
HUKHETO YPOBHS JIOJKHBI HAXOIUTHCA B IIPEAENAX, YKa3aHHBIX 3HAUEHUSIMU CJIOTOB
¢peiima BepxHero ypoBHs, O - mpu OTCYTCTBUHU yKa3aHUA 3HaU€HUE ciIoTa dpeiima
BEPXHEr0 YPOBHSI CTAHOBHUTCS 3HAYCHHEM CJIOTa (hpeiiMa HUKHETO ypOBHS, HO B
cllydae ONpEIEICHHUs HOBOTO 3HAYEHHs CIOTOB (PEHMOB HIDKHUX YPOBHEU
YKa3bIBalOTCS B KAUECTBE 3HAYEHUH CIIOTOB.

4. Yxazanue THna JaHHBIX. YKa3bIBACTCsA, YTO CJIOT UMECT YHMCJICHHOC 3HAYCHUC,



00 CIIYKUT yKazaresem Jipyroro ¢peitma. K tunam 1aHHbIX OTHOCSATCS:

FRAME (yxazatens), INTEGER (uensiit), REAL (neiictBurensusiii), BOOL
(6yneB), LISP (mpucoemunennas npomenypa), TEXT (tekct), LIST (cmucok),
TABLE (tabnuua), EXPRESSION (Beipaxenue) u zip.

5. 3Hauenue ciota. [IyHKT BBOJA 3HAYEHMs CIOTA. 3HAYEHHUE CIIOTA JTOJKHO
COBNAJaTh C YyKa3aHHbIM THUIIOM JAHHBIX 3TOrO CJOTa, KPOME TOIO JIOJKHO
BBINOJIHATHCS YCIIOBUE HACIIEJOBaHMSL.

6. Jlemon. 3aeck naetcs onpenenenue neMonoB tumna IF-NEEDED, IF-ADDED, IF-
REMOVED wu T1.1. /IleMoHOM Ha3bIBaeTCS MPOIEAYpPa, aBTOMATHYECKH 3aITycKaeMast
MIPH BBIMIOJTHEHUU HEKOTOPOTO YCIOBHUS. JIEMOHBI 3aITyCKAIOTCS TIPH

oOpallleHud K COOTBETCTBymOIIeMYy cioTy. Kpome TOro, aemMoH sBiseTCs
Pa3HOBUIHOCTBIO IPUCOETUHEHHON IPOLIETYPHI.

7. IlpucoenunenHas npouenypa. B kauecTBe 3Hau€HUs CIIOTa MOKHO UCIIOJIb30BATh
porpaMMmy mpoueaypHoro tumna. Korma Msl TOBOpHM, 4YTO B MOJAEISX
MpEACTABICHUS]  3HAHUW  (PpeliMamMu  OOBEAMHSIOTCA  MPOLEAYPHbIE U
NEKJIAPATUBHBIE 3HAHUSA, TO CUYNATAEM JEMOHBI U NPHUCOCIUHEHHBIE ITPOLIEAYPHI
MIPOLEAYPHBIMA 3HAHUSMMU.

OCOOEHHOCTBIO MEPAPXUYECKON CTPYKTYpBI SIBISIETCA TO, 4TO MH(pOpMalus o0
atpubytax (¢peiilMma Ha BEpXHEM YPOBHE COBMECTHO HCIOJB3YETCS BCEMHU
dpeitmaMu HUKHUX YPOBHEH, CBSI3aHHBIX C HUM.

Hamnpumep: ®peiimoBoe npeacTaBieHre KOH(OEPEHITUH.

Uepapxuueckue QpperiMoBbIE CTPYKTYphl 0a3upyroTcsi Ha oTHomeHusx IS — A
Mexay (¢peiiMaMy, ONUCHIBAIOIIMMH HEKOTOpYI KoH(pepeHuuto. Bee ¢peitmbl
noskHbl copepxkath uHpopmanuio o JHATE, MECTE, HASBAHUM TEMBI,
JHOKJIAJYUKE. Takum oOpa3zoM, Ha caMOM BEpXHEM ypOBHE ompeJesieH Pppeim
KOH®EPEHIIMA.

Kondepenun paznensrorcs Ha KOMMEpPUYECKHE U 10 pa3BUTHIO. OHH COCTABIISIOT
nouepHue (¢periMbl. B HEUX MOryT OBITH J0OaBIIEHBI CIOTHI: 00BEM TOPTOBIU U
OTOKET.



KoHtiepeH

Aama
Mecro
Tena
IS-A IS -A
KOMMEPY €CK: I10 PA3BHTHIO
Aama HAama
Mecro MecTo
Tema Toprormst Tema PazeHIHE
JOKTa4IHK JOKTaHHK
IS-A
02.01.92 4 KoHpepeHIH
Aama
MecTo Kongeperii-zan HK3EMITTD

Tema
JoxtauHk  AMaKo

[Tpumep PpeiimoBoit MoenH

3aganue 2.

Hcnons3ys (ppeliMOBYIO MOJIENb MPEACTABICHHS 3HAHUN PEan30BaTh CTPYKTYPY
OTHOUIEHUH, ONMUCHIBAIOIINE CIAEAYIOIINE CUTYAIUU:

1. 5K3aMeH MO NHUCLUMIUIMHE 3a CEMECTp y MNpernojaBaTeis MPU COCTABISIOLUIUX:
CEMECTp, PK3aMEH, MPEINOJaBaTellb, OLIEHKA, CTYICHT, I0Jy4aTh.

2. BCOAOMOCTDb IIpH COCTABJIAIOIIUX: AUCHUINIMNHA, CTYACHT, 3K3daMCH, CCMCCTD,
mpernoaaBaTciib, OIICHKA.

3. KoH(pepeHuss T0 KOMMEPYECKUM BOTIPOCaM TPHU COCTABIISIONIUX: J1aTa, MECTO
MPOBEJICHUSI, TEMA, 11€J1h BBICTYMAIOIINE.

4. monydeHWe OIEHKH IIPH COCTAaBIISIONIMX: IPENoJaBaTellb, CTYJICHT, OIICHKA,
MOJTY4aTh.

5. WCMONB30BaHWS W3JENUS TPH COCTABISIONIMX: OpraHW3aus, pa3paboTka
TEXHOJIOTUYECKOTO PEIIeHUs, UCCienoBaHne «hu3ndeckoro 3¢ @dexTa, METOIbI
CO37IaHUS U3JICTIHSI.

6. mHbOpMarMoHHas CTpykTypa B/l B MammMHOCTPOCHUU TPH COCTABJISIONINX:
bu3udyeckre S(OPEKTH, TEXHUYCCKUE PEIICHUS, H3JeIUs, OOBEKT II0CTaBKU
W3ACNHs, TPHOOPHI M CTCHIBI, HOPMATHUBHI.

7. xjmaccuduKaius NpoIyKTa Py COCTABIISIONIUX : Ha3BaHUE, 00J1aCTh MPUMEHEHUS,
croco0 XpaHeHus, Croco0 TPAHCTIOPTUPOBKH.

8. aymuropus (OmHMCaHWE) TPU COCTABISAIONIUX: BMECTUMOCTh, Ha3HA4YCHUE,
COCTABJIAIOLINE, MECTOHAXO0XKICHUE.

9. ®UBOTHBIN MHp NPU COCTABISIOLIUX: BUJ, THII, Cpea OOUTaHUS, OCOOCHHOCTH
IIOBECHUS.



IpakTnueckune padoThl 3-5

Cosnanue onrosioruu B cucreme PROTEGE. Ocnossl RDF u OWL

Bonpocs! (KOMIIeTeHIIMU, HABBIKH) J1JIS OCBOCHMSI:

3. Omnpenenutsh NpeaMETHYI0 00J1aCTh, CO3/IaTh KJIACCHI, OTHOIICHHUS C
HCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpuMepe CO31aHHOM
b3 paccmotpers Mozaens RDF, s3p1k OWL u cuntakcuc Turtle.

4. Hayuuthcs peanu3oBbiBath nousatus Defined Classes, DL Query B
cucreme Protége

5. MByunTth BO3MOXKHOCTH s3bIKa 3amrpocoB SPARQL

6. Hayuuthcsi ananu3upoBaTh coO3AaBaTh NpaBWiIa [JIsi TPOBEPKH

uH(popmauu o ToBapax ¢ nomoupko s1361koB SWRL 1 SQWRL .

3az[amm AJI BBIIIOJTHCHUA U METOAUIECCKHUEC PCKOMCHIAIINHA

B kauectBe mpumepa OyaeT paccMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(doHel) M Ha ee OCHOBAHMH COCTaBJIEHA IIEPBasl BEPCHUS
B3.

[lepen Hauamom paboThl ¢ cuctemon Protégé [6] HE0OXOIUMO COCTaBUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYIO KOHIENTYyaJIbHYI0 MOJEIb MPeAMETHON
obmactu. U, 115 Toro 94ToOBI TOTOM HE OBLIO CIIOKHOCTEH ¢ ee hopMamuzaruei,
HEOOXOJUMO OIpPEEINTh KAaKUMHU CYITHOCTSIMH MOKHO OmnepupoBaTh. B gaHHOM
ciydae 310 cymHoctd Moaean RDF [1, 2] u sizsika OWL [4], T.K. MHOTHE CHCTEMBI
u Oubnmoreku, B ToM uymucie Protégé mommepkWBaeT STH CTAHIAPTHI, U OHU
SIBJISIFOTCS] HanboJiee pacnpoCTPaHEHHBIMH.

Crout cpazy oTrMmeTuTh, uto Mojenb RDF sBnsercs aOcTpakTHONl U
CYIIECTBYET MHOKECTBO SI3bIKOB C PA3HBIMU CUHTAaKCHUCaMU, peayin3yromux ee [1].
OWL Takxe MOXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAllUM M B 000N W3

s3pik0B RDF [4]. KoHkpeTHBIe CHHTaKCHChI OYAyT 0OCYKIAThCs MO3HEE U BCE

L https://www.dns-shop.ru/product/052629h3621f3330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/
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IPUMEPBI, ONTMCAHHBIE HIXKE MOTYT UX HE PUACPKUBATHCS.

Onronorus B pamkax Mozaenu RDF mnpeamonaraer omnpeneneHue r0OBIX
HNOHATUN TPEIMETHOM 00JacTU B BHUJE TPOEK: CYOBEKT — HpEeIuKaT — OOBEKT.
MHoxxecTBO Takux Tpoek oOpaszyer rpad mnoHsATHH. CyOBeKThI U OOBEKTHI
UHTEPIPETUPYIOTCS KAK BEPLUIMHBI OPUEHTUPOBAHHOTO rpada, a MpeuKaThl Kak ero
AyTH (U OMPENENSIOT OTHOILIEHUS MEXIy CYIIHOCTSIMH). BepimHbl MOryT OBITH
CJIEYIOIIUX THUIIOB: PECYpC, IycTasl BEPIINHA.

Pecypc onuceiBaeT HEKOTOPOE MOHATUE PEATBHOIO MHUpA U PA3IEISIETCsl Ha
CCBUIOYHBIE pecypchbl U cKajspHble. CCBUIOYHBIE PECYPChl — A3TO HEKOTOPHIE
HOHATHSA, KOTOpPhIE MOTYT HMMETh XapaKTEpPUCTUKU (Hampumep, cMapTQoH,
cmaprhpon SMGI965FZPHZER, »skpan). Takum MNOHATUSM MpPUCBaMBACTCS
riobanbHbll - yHUKaNbHBIM  uaeHTUukarop IRI (Internationalized Resource

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

TaKHe PECYpPChl MOTYT HaXOJIUThCA KaK HAa MECTE CYOBEKTa, TaK U Ha MeCTe 00bEKTa
B 3aBUCHMOCTH OT IMpEIUKaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPHIE KOHKPETHBIE XapaKTEPUCTUKU U
ABJISIIOTCS TPOCTO 3HAYEHUEM OmpeAesieHHOro Tuna. COOTBETCTBEHHO, TaKHe
pecypchl MOT'YT HaXOJUTCs TOJIbKO Ha MecTe 00bekTa. Ho, pu 3TOM JIJ1s1 HUX MOXKET
ONpPENeNATbCA THUI W JJIS CTPOKOBBIX 3HAYEHUN MOKET OIPEIENAThCS S3bIK.
Hanpumep, nns Hamel npeaMeTHOW 007acTH TaKUMHU CYIIHOCTSIMA MOTYT
ABISATHCS: 6.2 (KOHKpeTHass auaroHanb dkpana; float), «Samsung Galaxy S9+—
(opurnHaIbHOE Ha3BaHUE; String); «4epHBIN~(@ru (LBET; string; pyCCKUil).

Takxe HEOOXOOUMO OTMETHThb, YTO «IPEIUKAT TaKKe MOXKET ObITh
«CYOBEKTOM ™ HJIK «0OBEKTOM ™ B paMKaX JPYTUX TPOEK. ITO HEOOXOAMMO UTOOBI,
HanpuMep, ONUCaTh OrPAHUYEHUSI JAHHOTO OTHOIIEHUS.

[Iyctas BepmMHa B OCHOBHOM HEOOXOAMMa JUIsl «MMHUTALMS ™ N-apHBIX
cBs3eit. Kak BUIHO M3 KOHIICTIIIMKA MOJEIH, TPEIUKAT MOXKET CBS3bIBATH TOJIBKO 2
pecypca. Ho, 310 pemaercs ¢ mOMOLIbIO BBEAEHUS MPOMEKYTOYHON BEPIIVHBI U
pa3JelieHneM CBsI3M Ha HECKOJbKO OuHapHbIX. [Ipu 3TOM BepmmHa He OyAer

MNpCACTABIATh IMMOHATHC PCAJIbHOTO MHUpPA U el HET CMBbICIa JaBaTb YHHKaHBHBIﬁ
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rJI00aNbHBIA UIAEHTU(PUKATOP, TOCTATOYHO JIOKAJIBHOTO JUJISI COCTaBJIEHMS TPOEK.
HMenHO 11 TakuX BEpIIMH M BBeJEH oOcyxmaemblil Tum. [Ipu sTom He Bcernaa
OYEBUJHO CTOUT JIM BBOAWTH I TOW WIM HWHOW CYIIHOCTH TJI0OaIbHOU
uaeHtugukarop. Hampumep, KoHKpeTHbI cmapTdoH 00JIamaer  psaoM
XapaKTePUCTHK JMCIUIES U OBLJIO PEIICHO BBIICIUTHh IUCIUICH KakK OTIEIbHYIO
CcyumHocThb. [Ipy 3TOM A1 Hac OH SIBISIETCS HEOTHEMJIEMOM YacThl0 cMapT(doHa, a
IPOU3BOAUTENL CMAPT(POHA MOXKET CTABUTh Pa3HbIE MOJENIN IUCIUIES] OT Pa3HbIX
MIPOU3BOAUTENIEH MPU YCIOBUHM COXPAHEHMS XapaKTepUCTUK. Torga MoxkeT ObITh
1eJIeCO00Pa3HO HCIOJIb30BaTh IMMyCcTyl0 BepmmMHy. C JApyroil CTOpoHBI, €ciu
MIPOU3BOAUTEIb PUCBOUI JAHHOMY AMCIUICIO ONPENEICHHBIA KOJI, TO MOKET OBITh
11eJ1Ieco00pa3HO BBIICIUTh €r0 Kak pecypc. T.K. OH MOXKET OBbITh YCTAaHOBJICH U Ha
Aapyroi cMapToH, a TaKke OyJET MPOILE peann30BbIBaTh, HAIPUMED, 3aIIPOCHI IS
ONPENEIICHUS] CEPBUCOB, I'IE €CTh B HAJW4YUM JaHHBIM auciuied. [lms mpumepa
IIyCTOW BEPIIMHBI PACCMOTPUM XAPAKTEPUCTUKY «pa3pelieHue™ y KOHKPETHOIO

JTUCILIES:

SM-D-G965FZPHSER pa3pemenue _X
_X ropusoHnTains 2960
_X Beprukaib 1440

JlaHHbIE TPOWKH OMHUCHIBAIOT Ipad, M300pakeHHbIN Ha puc. 1.

pasgeweHue rooU30OHTaNb

SM-D-GO65FZPHSER > 2960

L

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaronuii pa3perieHue AUcIies

CTOUT OTMETHTb, YTO JAHHBIC IMOHATHS TAK)KE MOXHO OBLJIO OIHMCATh C
WCIIOJIb30BaHUE 2 CBS3CH «paspelieHne Trop—, «paspelieHue Bep— U 0e3
POMEKYTOUHOM BEPIIMHBI. YTO MOKa3bIBAET, YTO CO3JaHUE OHTOJIOTHU OCTACTCS
BapUaTHBHBIM IPOIECCOM, 3aBHCSIIUM OT KOHKPETHBIX IEJICH W MPEIIOUTSCHHUI
pa3paboTduka.

Kak mnpaswino IRl pecypca cocroutr wu3z wuaeHtuduxkaropa b3 wm



OpPOCTpaHCTBA HMMEH U HUJEHTU(UKATOpA MOHSITHS B HeMm. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, Moxer o3Ha4aTh, YTO OIMCHLIBAETCS

MOHSITHE «phonel— B b3 TOBapOB C UACHTUPUKATOPOM
«http://myontololgy.org/goods#—. UYroObl He mnHcaTh KaXJbIH pa3 TOJTHBIN
uaeHTugukarop b3 wiM npocTpaHCTBA MMEH, €ro 3aMEHSI0T Ha mpedukc.
Hampumep, ™MoxHO 3amuceiBaTh «mo:phonel—, rtme mom «mo:— Oyner
noapaszymeBarbes monHslil [R1 B3.

Crannapt RDF BBOIUT HE TOJIBKO KOHIIEHIINIO, HO U 3 TPOCTPAHCTBA UMEH C
obommmu orsTusmu: rdf, rdfs, xsd [3]. I'ne Xxsd onuceiBaeT THITBI, KOTOPBIE MOKHO
UCIOJIb30BaTh B OHTONOTUsX Ha 0aze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, pazpenieHue AucIuies MO TOPU3OHTAIU
MOTJIO OBITh OITUCAHO CJICAYIOMIMM 00pa3oM: _X ropu3oHTaib “2960 " xsd:integer.
Ocuosubie nonstus u3 rdf, rdfs, koropsie OyyT HCIIONIB30BaTHCS B paMKax JaHHOM
paboTsI: rdfs:Resource (monsitue pecypca, onrcannoro panee), rdfs:Class (monsitue
knacca), rdf:Property (monstue otHomeHnus), rdfs:subClassOf (oTHomIEHUeE,
KOTOpOE OMpeesieT «CyOheKT™ Kak Mojkiacc «oobekra™), rdfs:subPropertyOf
(OTHOIIIEHHE, KOTOPOE OMNPEAeNIeT «CYyOBEeKT™ KaK YTOYHEHHE «OOBEeKTa™,
SIBJISIFOIIETOocs oTHomeHueM), rdfs:domain (oTHomieHHe, onpeaestonee 00JacTh
omnpeneneHuss Apyroro otHouueHus), rdfs:irange (oTHOUIEHHWE, ONpeAeNsonee
obnacTh 3HaueHusi Jpyroro otHouieHus), rdfitype (oTHolIeHHE, KOTOpOE
OTIPEIEISIET «CYOBEKT ™ KaK IK3EMIUISIP «OOBEKTA ™).

OWL sBnsieTcst cTaHIapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTHM. OH
MMEeT HECKOJbKO BapHMAaHTOB CHHTAaKCHcCa (B TOM uuciie (yHKIUOHAIBHBIN), a
TaK)K€ MOXET ObITh IpeoOpa3oBaH B 000l u3 cuHtakcucoB RDF. T.x. OWL
coMectuM ¢ RDF, 1o B Hamem ciayyae oH OyJIeT HMHTEPIPETHUPOBATHCS Kak
HajacTtporika Hax RDF, kortopas yTodHseT moaxox K CO3JaHUI0 OHTOJIOTHM,
paciMpsieT BO3MOKHOCTH MOJICTTH M BBOJAUT HOBBIC CYIIHOCTH (M3 IMPOCTPaHCTBA
UMeH owl).

b3, co3mannbie ¢ wucnosb3oBanuemM OWL mnpenmonaraioT, 4yTo Ha HHUX

IIPOU3BOAUTCS BBIBOJI, KOTOPBIN MMO3BOJISIET IPOBEPUTH HENPOTUBOPEUUBOCTH b3,
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BBIBECTH HOBBIE OTHOIICHHUS.

B cBsi3u ¢ 3TUM onMcaHWE OHTOJIOTMH MOYXHO pa3JenTh Ha:
1 Cymnoctu. Bee nonstus, onucanHblie panee B pamkax RDF, a Takke HEKOTO-
prie HOBbIE 13 OWL,;
2 Boipaxkenus. OnucaHve MOHATUS 4Yepe3 KOMOMHAIIMI0O MHOXKECTBA JIPYTUX
cyurHocted. OTHUM U3 OCHOBHBIX MPUMEPOB MPUMEHEHHUS SBIISICTCS OMpPEEICHHE
Kjacca yepe3 BolpakeHue. Hampumep, «KamepodhoHn— — 310 TenepoH, KOTOPHIi
UMEET HE MEHEe 2 OCHOBHBIX KaMep C pa3pelleHHeM He MeHee 20Meranukcesei;
HOBBIA THI «YHCIO™ — 3TO OOBEAMHEHHUE MHOMXECTB IIENBIX YWCET U YHCET C
JTPOOHOM YacCThIO.
3 Axcruombl. TOUHO M3BECTHBIC TMOJIOKEHHUSI M TIOJOXKEHHS, KOTOPHIE BCEr/a
JOTHKHBI 0CTaBaThCs UCTUHHBIMHU. Hampuwmep, Ha OTHOIIICHUE
«mnoTHocThlIMKceneli— Moryt OBbITh HaJOKEHbl OTpaHWYEHUST Ha 00JacTh
onpeseNeHusl — IK3eMIULIp Kiacc «Jlucruieli— u o0nacTh 3HAUYEHUs — «IEJ0e
gucno—. [Ipu 3ToM ecnau B 0a3e 3HaHuil Oyner Tpoiika «G miuotHocThlIukcenei
529, TO 3TO MOXKET MPUBECTU Kak K omuoOke (eciu G TOUHO HE MOXKET SIBISATHCS
IK3EMIUISIPOM Kjiacca «Jlucrei—), Tak u K BBIBOy HOBOTO oTHOIIeHUs «G rdf:type
Jucrnnen—.

Kak yxe 0bu10 ckazano Boitiie, OWL m006aBiisieT HOBbIE MOHATHS U AKCUOMBI.
JI1st naHHOM pabOThl HEOOXOIUMBI CIAEAYIOIINE TOHSITHS:
1 owl:Class. Ananornuso rdfs:Class;
2 owl:Thing. Kitacc, siBnstirorimiicst mpe kKoM BCEX KJIACCOB. AHAJIOTHUYCH
Object B HEKOTOPBIX A3bIKAX MPOTPAMMUPOBAHUS;
3 owl:ObjectProperty. I[Toaknacc otnomenwuii (rdf:Property), csi3piBaronux
nBa pecypcea ¢ IRI;
4 owl:DataProperty. IToakmacc otnomrenutii (rdf:Property), cBsi3piBaromnux pe-
cypc ¢ IRI u nmurepaur;
5 owl:topObjectProperty/owl:topDataProperty. BepxHee B nepapxuu
object/data property, sBistrorieecs mpeakoM Becex Object/data property;

6 owl:FunctionalProperty. Kimacc oTHOIeHHH, TPUMEHSAEMBIX K OJJHOMY



«CyOBEKTY ™ TOJBKO OJIMH pa3. T.e. B OHTOJOTUHN HE MOKET CYIIIECTBOBATH JBa TPH-
mwieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 passsle cymHocTH 1 «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTtHolieHue, IeKITapUpyOIIee, YTO IK3EMILIIP CyObheKTa-
KJ1acca He MOKET OBITh OJTHOBPEMEHHO K3eMIUIIPOM 00bekTa-kinacca. T.e. B
OHTOJIOTUH HE MOKET CYIIECTBOBATh JiBa TpurieTa «x rdfitype yl—, «x rdfitype
y2—, rae yl u y2 pasnsie kiaccol ¥ «yl owl:disjointWith y2—.
8 CymHocTH, He00X0IUMBIE TSI COCTABJICHHSI BRIpaXKEHUH. By 1y T OnmuchIBaThH
nipu nosiByieHnu (owl:members,, owl:unionOf u T.1.)

Teneps, Koraa CyntHOCTH, KOTOPBIE MOTYT OBITh UCITOJIb30BaHbI, 0003HAYCHBI,
MOKHO CILJITAHUPOBATH 00IIIee Onucanue npeaMeTHon odnactu. OHO pa3ereHo Ha
OIMHCaHUE KJIACCOB, SK3EMILISAPOB M OTHOMICHUH MEXIY HUMH (pHC. 2) K OTICAHHE

caMHX OTHoIIeHu# (puc. 3).

A

—»{ owl:Class SM-G965FZPHSER

» 2018
rog, Bbinycka
5 K®g npovssoauTens
& — Tosap aaeTe SM-G965FZPHSER
O
2 rdfs:subClassOf =
@ SM-D-G965FZPHSER
= CmapTdpoH
o Anaronans TEXHOMOTUA 4acTb
rdf:type - araT HUA 3KpaHa
L— Yactb TOBapa uper AMOLED
P 4 i Exynos 9810
— 6.2 paspgelieHune us
= eaned NAOTHOCTb e auaman  KONEO
. . anep
o nukcene 16 8
L . Kamepa 529 RS ey paspelleHne yactoTa pabpTbl
.Lé MSOPTANL \ geptikanb  npoueccopayri
wv
o ‘type [2.9,1.9]
T |— Npoueccop /rd?/yp 2960 1440

L——  AKKyMyAaatop

Puc. 2 ®parmenT rpada, onuchIBarOIero KJIacchl, SK3eMIUIIPHI M MX OTHOIIICHUS B

paMKax omucaHusi cCMapTHOHOB



owl:Property

. cBoboaHoe

rdfs:sylsPronelyOf rdfs:range

xsd:string

— 4acCTb TeKCToBoe PN

rdfs:domain fs:range \

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

-
Q.

— qaCTbTO?a/ paspeLueHue
Kop npoussoautens  —
A rdfs:range
—— 4YuCcnoBOE |«
TexHONI0rMA U3roTOB/IEHUA PaspelueHme
rdfs:range 9KpaHa
L xsd:double rdfs:subPropertyOf \dfsidomain
rdfs:domain [Owucnnen
roA, Bbinycka _/ rdfs:domain
paspelueHve

AnaroHanb 3KpaHa

rOpuUsoHTaNb

Puc. 3 ®parmenT rpada, ONUCHIBAIONMIETO CBOMCTBA B PAMKaX OIMMACAHUS

cMapT(OoHOB

B pamkax npuBeieHHOTo ()parMeHTa KJIacCOB BbIICIEHBI OYEBUIHBIC KJIACCHI:
«Toap», «Cmaptdon». Takke BbIJI€ICHBI HEKOTOPHIE OTACIBHBIE COCTABJISIFOIINE
cMmaptdoHa Kak Mmojakiacchl kimacca «Yacte ToBapay: «Jlucmei», «Kamepay,
«ITpoueccop», «Axkkymynsitop». Croa BbIJICIIEHBI TOJIBKO CaMbI€ BAXKHBIE YACTH,
KOTOpbIE OOJIbIlIE BCEro WHTEPECYIOT TMOKymnaTeled W Hambojee IEeHHBI Npu
o0OpaboTtke nHpopmanuu o ToBape. OCTanbHbIC XapaKTEPUCTUKU OYIyT 3a71aBaThCS
OTHOIIICHUSIMU MEXK]Ty KOHKPETHBIM CMapTPOHOM U KOHKPETHBIMU 3HAYEHUSIMHU (Ha
M300paKEHNH B KauyecTBE MpUMEpa TaKUX OTHOMIEHWH MOXKHO BHJIETh: «TOJI
BBIITYCKa», «KOJ Mpou3BoAUTENs»). CTOUT OTMETHTh, YTO HEKOTOPBIE Y3JIbI
(mammpumep, «[2.9, 1.9]») 3amansl B aOCTPAaKTHOM BHC M MX KOHKPETHOEC 3aJaHUC
OyneT 3aBUCETh OT HCIOJIB3YEMOTO CHHTAaKCHUCa W/WIM  BO3MOXKHOCTEU
UHCTPYMEHTAJIbHOW CUCTEMBI.

B pamkax npuBeeHHOT0 (pparMeHTa CBOMCTB He ¢c/esiaHo pasaernenue Ha Ob-
jectProperty m DataProperty Bo wu30ekaHwe W3IHIIHEH KOHKpeTH3amuw (TpH
peanu3alnuy pasJeieHue JeNaeTcs OYEeBUAHBIM 00pa3oM). B pamkax mnpsmbIx

HaCJICOAHUKOB «OWlZPI’OpGI’ty» BBIACJICHBI THUIIBI BO3MOXXHBIX OTHOILICHUIN: «4aCThb)



(1 CBSI3M TOBApa C €ro 4acThl0), «YUCIOBOE/TEKCTOBOE/CBOOOIHOC/pa3peIICHUE)
(maHHBIE CBOICTBA OMPEAECIISIIOT TPYIIITY CBONCTB, 00bEIMHEHHBIX 00I1I€i1 001aCThIO
onpeneneHusi. Pa3ienenne Ha TEKCTOBOE U CBOOOJHOE CHENAHO ISl YHPOIICHHUS
nanbHeimer o00pabotku. Ilog TEKCTOBBIMU TMOJpa3yMEBaIOTCS KOHKPETHBIE
3HAYCHUS, KOTOPBIC TTOTOM MOTYT OBITh IPEOOPA30BaHbI B MIEPECUUCIIAEMBIN TUTI. B
paMKax CBOOOJIHBIX € OMHMCAHMS MOTYT COAEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTepUCTUKY, 3alTUCAaHHYIO Pa3HbIM 00pa3oM U T.1.), «unknowny (Tpyrmnrma
XapaKTEPUCTHK, A00ABISEMbIX aBTOMAaTHYECKH B Mpolecce coopa mHpopmanuwy,
JUISI KOTOPBIX HEBO3MOXKHO OMPENETUTh MPUHAICKHOCTh K paHee OMHCAHHBIM
rpynmnam).

Heo6xoaumo nmoHMMaTh, 4TO B paMKax puc. 2, puc. 3 IpUBEIACHBI TOJIBKO
dbparmentsl rpada ana ynpoieHus. OctaBimmecss (PparMeHThl OMUCHIBAIOTCS
aHAJIOTUYHO U HE 00Jaat0T JOMOJTHUTEILHBIMUA OCOOEHHOCTSIMHU.

T.k. onrcanue NOHKHO MOApPa3yMeBaTh BOZMOKHOCTh cOOpa MH(pOpMaluu
C HCIIOJIb30BAHUEM TPOTPAMMHBIX CPEACTB, HEOOXOAMMO OOTOBOPUTH KakK IpHU
3TOM OYJEeT MPOUCXOUTH H00ABIEHNE HOBBIX CYIIIHOCTEM:

1. TlomyuuTh C ACTAJbLHOW CTpPAHUIIBI TOBapa CIHUCOK XapaKTEPUCTUK B BUJIC
«Ha3BaHUE
— TEKCT» M JAPYTUX HEOOXOIUMBIX OTICNIbHBIX MOJIEH (CChLIKA, KOJ TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectTnn moOWCK moakiIacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTeropuu paccMaTpruBaeMoro ToBapa. Eciu He HaiizieH, To co3/1aTh;
3 Co3aaTh HPK3eMIUIAp TOJIYyYeHHOro B 1.2 Kjacca (JokainbHas 4acth IRI
dopmupyetrcs kak «Kox mpomsBoautens» win kak «Kom ToBapa» mpu ero
OTCYTCTBHH)
4 JInst Kax0M XapaKTepUCTUKU
4.1. TlpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTUKA K OMHUCAHUS KaKOro-TO U3
nojkiaccoB kinacca «Hacts ToBapa». [loakmaccsl kinacca «Hactb ToBapay, a
TaK)K€ OTHOIICHMS, CBSI3aHHBIC C HUMU 3aJIaHbI 3apaHee U HE N3MEHSIIOTCS B

nporecce coopa nHpopmanuu. s KaKIO0TO0 U3 TaKUX KJIACCOB 3aar0TCA



CIUCKM TOJIeN U mpaBujiia ux npeobOpazoBanus. KoHKpeTHbIE peann3anuu
9TOM YacTH He OyAyT paccCMaTpPUBATHCA.

4.2. Ecnu OTHOCHUTCS, TO MOJYYUTh SK3EMIUIAp (a MpU OTCYTCTBUHU CO3IATh)
COOTBETCTBYIOIIEH yacTu ((popmupoBaHus JTokainbHOM yacTu IRI mis Takux
yacTell Takke NponucaHo B mnpaBwiax u3 1. 4.1.). [Insg momydeHHOro
AK3EMIUISIPA 3a7aTh OTHOUIEHWE, CBA3BIBAIOLIEIO €ro C paccMaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HEe OTHOCHUTCS, TO HATH OTHOIICHUE 110 UMEHHU XapaKTEPUCTUKH (TIPU
OTCYTCTBUH CO3JaTh OTHOLIEHUE C TAKUM MMEHEM KaK JIOYEPHEE CBOKCTBO
JUISL CBOMCTBa «unknown» WM THUIM3UPOBAHHOTO CcBoMcTBa). CBs3aTh
DK3EMIUISIp TOBapa C pPacCMAaTPUBAEMBbIM 3HAYEHUEM XapaKTEPUCTHKHU
MOJYYEHHBIM OTHOIIEHUEM.
31ech OpOSBISETCS TMOKOCTh OHTOJIOTMYECKOrO MOaXoja. B oTinuumu oT

PESLIUOHHON MOJIeNH, B J0OOM MOMEHT JIETKO MOTYT OBITh J00aBJICHbl HOBBIC
OTHOLIEHUS, ITIPOU3BEJEH MIEPEHOC UX B IPYTYIO IPYIILY, IPOU3BEICHO 3aJaHUE UM
HOBBIX orpaHudeHuil. Takxke pabdoTa ¢ ONMMCaHUEM MPEAMETHOW 00JIACTH B LEIOM
BEJIETCS B TEPMUHAX OOBEKTHOM WITK JIF000H UHTEpecyrolleit Hac moend. [Ipu aTom
M3MEHEHUs, KaKk NpaBWJIO, HE BEAYT K JOJIOMY OXUJaHUs (T.K. 4Yalle BCEro
JOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[Tosryuus oO1iee HepopManTbHOE ONUCAHUE MOJIETH, MOKHO MPUCTYTIATh K €€
dopmanuzanuu U peanusaund b3 ¢ MCMonb30BaHHEM KOHKPETHOTO CHHTaKCcHCa
W/WTYW  WHCTPYMEHTapus. OTH TPOIECChl OyayT JAeNaTbCs MapajiyieIbHO C
HCIIOJIb30BaHUEM CHUCTEMBI Protége.

[lepBoHayasibHO  TOC]IE  3alycKa CHCTEMbl  HEOOXOAMMO  3a4aTh
uAeHTU(UKATOP OHTOJIOTUU Ha BKIajKe «Active ontology» B mose «Ontology IRI»
(puc. 30). Janublii npeHTUPUKATOP TaKKe onpeaenseT U 6a3oBeiil npeduxc. s
n3zo0paxxennoit onrtoimoruu IRI Oymer «http://myontologies.com/goods», a
0a30BbIi npedukc TUISt BCEX CO3/1aBa€MbIX CyILIHOCTEN

«http://myontologies.com/goods#»


http://myontologies.com/goods
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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...
|Active ontologdy | Entities | Individuals by class DL Query
(LIS L lhttp:/myontologies.com/goods| 6 Metrics
Ontology Version IRI
Annatations
Class axioms
|Ontology imports | Ontology Prefixes General class axioms |
Direct Imports
Indirzct Imparts
No Ressoner set. Select s reasoner from the Reasoner menu ') Show Inferences =

Puc. 4 Bxnagka «Active ontology» B cucteme Protégé (a — maHenb B BKIAJOK C

aKTUBHOM BKJIaAKOMN «Active ontology»; 0 — MACHTU(PUKATOP OHTOJIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

© goods (hitp://myontologies.com/goods) v Search..

a
Active ontology Entities | Individuals by class DL Query

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

Data propgtties Annotations: owl:Thing

Classes /| Object properties A :
- - e e nnotations
Cla s hierarchy: ovl.Thing. ENEEE
s Asserted ~
B
[ hing
Add subclass... Ctrl-E

EIECE]

Add subclasses...
DuplicattAdds 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

bnee frm the Rascenar mans (9] Show Infarmnnes

Convert to defined class Ctrl-D

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

Puc. 5 Bknaaka «Entities» B cucteme Protégé (a — maHenb B BKJIaJIOK C aKTUBHOM
BKJIaJKOH «Enititesy»; 0 — maHesb BJI0KEHHBIX BKJIAJ0K BKIagku «Entities» ¢
akTuBHOM BKiaakol «Classesy; B — cynepkiacc owl: Thing; r, 1 — KHOTIKH

n00aBJICHHUS HEPAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIEHHOTO KJ1acca)

Jlanee HEOOXOAMMO CO34aTh MEpapXHI0 KiaccoB. [ 3TOro HEOOXOIUMO

BBIJICIUTH KIIACC, MOAKIACCAMU KOTOPOTO OyAyT BEPXHUE KIIACCHI HAIIIEH HepapXuun



(B Hamem cinyuae owl: Thing, puc. 5B). [Tocne 3Toro BeI3bIBaTh KOHTEKCTHOE MEHIO
(mpaBoii kHomkoi Mbimu — [TIKM) u BeiOpats myHKT «Add subclasses» (puc. 5r).
Kracchr Takxke MOTyT 100aBISATHCS IO OAHOMY (pHC. 51).

[Tpu Haxxatun Ha KHOMIKY «Add subclasses...» MosBIsSETCS OKHO JOOABICHUS
Hepapxuu mojakiaccoB (puc. 6). Kaknas BBeJicHHAs: CTpOKa B JAHHOM OKHE CO3/1aeT
OTIIETBHBIN Kiacc (ITyTeM J00aBlIeHUs B OHTOJIOTHIO Tpoek «X rdfitype owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI co3zmaBaemoro kiacca, 3agaBaemblii kak «{IRI
OHTOJIOTHH } #{00paboTaHHOE MMsI_Kiacca}» (B pamkax oOpaOOTKM MMEHHU Kiacca,
MIPOUCXO/IMT, HAIPUMEp, 3aMeHa npobena Ha «_»);y — IRl poauTenbckoro kiacca,
KoTophIi 3amaeTcs kak owl:Thing nis knmaccos, 3aganHbix 6e3 orctyna u kak IRI
OJIMKalIIero BEpXHETo Kiacca ¢ MEHBITUM OTCTYIOM JUISl OCTaIbHBIX (OTCTYIIBI
3ajaeTcs Kak «Taby).

[Tocne naxaTus Ha «Continuey MOSBISETCS OKHO, TIPEIJIararoiiee Co31aTh s BCEX
CO3/IaBaEMbIX KJIACCOB OJHOTO ypoBHA oTHOoIeHUsa «owl:disjointWithy. Jna stoi
3aJlayu Corjalraemcs.

Enter hierarchy

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

ToBap
CMapTdoH
YacTe TOBapa
Oucnnen
LKKYMYyJIATOP
Kamepa
Tpoueccop
Pazpemenmd

Prefix

Suffix

Continue Cancel

Puc. 6 OxHO co3anus nepapxuu MoJIKJIaccoB B cucteme Protége



[Toxa B3 siBasieTcsi 1O0CTATOYHO MPOCTOM, pacCMOTPUM ee Tpaduyueckoe
npencraBienne u oguH w3 cuHtakcucoB OWL/RDF. Jlns BwiBoga
rpaduyeckoro mpeacTaBiIeHust HEOOXOUMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 31ech OyAyT BUIHBI KJIacChI,
AK3EMIUISIPBl U object property. PaccMoTpeHue TEKCTOBOTO Mpe/ICTaBICHUS
MO3BOJIUT HaM YBUACTh KaKM€ MMEHHO TPOMKH MHCTPYMEHTAlbHAasl CHCTEMa
co3/1aJIa Ha JAHHBIM MOMEHT U JIy4llle TOHATh Kak OHa paboTaeT (B HEKOTOPHIX
CIIydasix MOBEJECHUE CUCTEMBI MOXKET OBITh HACTPOCHO, 3/IECh PACCMATPUBACTCS
MOBE/ICHUE M0 YMOYaHUI0). J[J1s1 3TOro HeoOX0IUMO COXPaHUTh OHTOJIOTHIO
(File -> Save As). I[Ipu coxpaHeHUHM Ha JAaHHOM 3Tare HEOOXOAMMO BBHIOpAThH

cuntakcuc «Turtle Syntax».

Active ontology | Entities Individuals by class DL Query OntoGraf

Asserted ~

‘Thi - =
GiIThing NEEIE A I e @B 65 bl
PaspeweHnue
- © Tosap

e dYacTs_ToBapa

) Tosap l [ ) Paspewermne I | 'Al-iam_\‘osapa

& Kamepa I [ AKKYMyNsiTOp l I MNpoueccop Il » CmaprdoH I [ [ucnnen

Puc. 7 Bxnagka «OntoGraf» B cucreme Protégé

OTkpbIB TOJy4MBIIMICS (aiil MOKHO YBUAETh MPUBEACHHBIN anee
TEeKCT (IMpHUBEAEHbl (parMeHThl € KOMMEHTapHUsIMH, OOBICHSIOMIUMU
CUHTAKCHUC U OOILYI0 CTPYKTYpYy OHToJIornu. KoMMeHTapuyu HaumHaIoTCS
#).

#OmnucaHre HAYMHACTCS ¢ OOBSIBICHUS IPE(YUKCOB

#Onpenenenue oOmero npedukca BCeX CO37aBaeMbIX CYIIHOCTEH (masee

MOXHO BMECCTO HETO ITMCATh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npepukcos owl, rdf, xml, xsd, rdfs
# «.» SIBIIAETCS] CHMBOJIOM Pa3JIeNIUTENIEM TPOEK

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

#nanee IRl Hawell oHTOIOTMY ONpeaeNsieTcs Kak SK3EMIUISIP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanee cnenyeT onucaHue CO3JaHHBIX KI1acCOB

#«;» SIBISIETCA CIICIUANBHBIM pa3/IeIUTeNIeM TPOEK U IMOCIE HETO UACT

JIBOMKA «IIpeIUKaT — 00bEKT», a «CYOBEKT» OepeTcs U3 MpeablaylIed TPOKU
:Axkymystop rdfitype owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. 10 3KkBUBaNeHTHO 3amnucu <«:Akkymyisitop rdf:type owl:Class
:Akkymysstop rdfs:subClassOf :Yacts ToBapay

#Jlns nmoakimaccoB OWl:Thing otaomenue rdfs:subClassOf moxer ObITH
OMYILEHO TIpHU TeHepaluu (daitia

:Paspemrenue rdf:type owl:Class .

#Jlanee onuceIBarOTCS 00IMEe aKCHOMBI. B HareM ciydae 3T0 HeCKOJIBKO
YCIIOBUH Ha TPYIIIBI KJIACCOB OHOT'O YPOBHS, YTO HHKAKHE CYIIHOCTH HE MOTYT
OBITH IK3EMILISIPAMHU OTHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIIIBI

[ rdf:type owl:AllDisjointClasses ;

owl:members (: Axkymynstop :ducmneii :Kamepa :Iporneccop )] .

[TpeoOpasyeM MoCIIeHIO 3alMCh B BU TPOCK JIJIS €€ MOHUMAaHMsI, YIUThIBas
4TO: «[]» — MO3BOJIAET 3aJaBaTh MYyCThIC Y3JIbl; «()» — MO3BOJISICT 3a/1aBaTh CITUCKH
(ma 3amanms criuckoB B RDF ecth cnenmanbHbiid kaace rdf:List 1 oTHOmEHUS
rdf:first, rdf:rest):

_xrdf:type owl: AllDisjointClasses .

_xowl:members _y.

_yrdf:type rdf:List . _y rdf:first : Axkkymynsrop . _y rdfirest _e.


http://myontologies.com/goods
http://www.w3.org/2002/07/owl
http://myontologies.com/goods

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

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

_k rdf:type rdf:List . _k rdf:first :ITporieccop . _y rdf:rest rdf:nill .

IT0 TaKKe MOXKET OBITh 3aITMCaHO B (pyHKIMOHANBHO cTriie: DisjointClasses(
:Axkymymstop :Jucruteit :Kamepa :IIpomeccop )
[ToHumaHue CTaHIZApPTOB M CHUHTAKCUCa OO0Jerdaer AalibHEHIIyI0 padoTy C
OHTOJIOTHEH (B 0COOCHHOCTH paboTy ¢ 3alIpOCaMy U PEJaKTUPOBAHUE OHTOJIOTHH U3
nporpammHoro konaa). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce omnepanuu (B YaCTHOCTH, HET BO3MOKHOCTH SIBHOTO CO3JIaHUS
MyCTBIX Yy3JI0B, HO MPH 3TOM CHUCTEMa B COCTOSIHUU WX TIOHSTH B OOJIBIIMHCTBE
cimydaeB). Takxe CTOMT OTMETHUTh, YTO MHOTHE OTIMCAHUS TaK WM WHAYE TIPUIACTCS
MHUCATh CAaMOCTOSITEILHO B COOTBETCTBUM C ONpeeieHHbIM cuHTakcucoM (defined
classes, CIIO)XKHBIE OTpAaHMYCHUS HA TMOJS U T.JI. PEATU3IYIOTCA B CHCTEME C
ucnois3oBanueM Manchester Syntax [7]).

Hanee nHeobxomumo 3amath Object Properties. OHm 3amar0TCsl aHAJIOTHUYHO

vepapxuu kiaccoB Ha BkJagke «Object Propertiesy. (puc. 8)

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

File Edit View Reasoner Tools Refactor Window Help

< ® goods (http://myoniologies.com/goods v Search...

Active ontology  Entities | Individuals by class DL Query OntoGraf

|Individuals - | = =owl:topObjectProperty — http:/www.w3.0rg/2002/07/owl#tor
/Annotation properties | Datatypes = Annotations |Usage |
Data properties

Classes Object propemesa [ Annotations

b > Asserted ~
Add sub-properties...,_
9)
Functional Equivalent To
TS SubProperty Of
Transitive
= 'se Of
Symmetric were

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct a reasonar from the Reasoner menu v Show Inferences

Puc. 8 JlobaBnenue Object Properties (a — aktuBHas Bkiaaaka Object Properties, 6—

i



KHOIIKa J00aBJICHUS HePAPXUU OTHOIICHUT )

Ha nanHoM sTare He00X0IUMO 3a/1aTh CBOMCTBA «4acTh» U «pa3pelieHuey. Jlanee
OTMILIEM STH CBOMCTBA MOAPOOHEE, 2 UMEHHO 33JauM 00JIacTh ONpeeIeHHs U 00-
JIACTh 3HAYEHUS.

J1yist cBOMCTBA «4acThy 00sacTh onpeneneHus « ToBapy», 001acTh 3HaUCHUS
«Yacte_ToBapa». [lms Toro, 4ToOBI 3amaTh 3Ty HH(POPMAIHIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (pHcC. 9a), HaitTu pasznen «Domainsy B MOSBUBIIEMCSI OMTUCAHUH

U 100aBUTh HOBYIO 3amuch (puc. 96), BrIOpaB COOTBETCTBYIOIIMM KJacc
cymHoctei (puc. 9r).

4acTb

File Edit View Reasoner Tools Refactor

= o - ‘Data restriction creator : Class hierarchy
L goods (fflp /imyentologies. om/300%5) | |Glags expression editor 'Object restriction creator
Active ontology | Entities |Individuals by “* ** = Asserted -
Individuals v-® owl:Thing
Annotation properties  Datatypes | ::_a:’pe“'e"“e
Data properties il _=
Classes  Object properties L
=G M Asserted -
v-mowl:topObjectProperty
R 12CT5
‘== paspelieHune
OK Cancel
Transitive = gu.topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
. “Tosap
Irreflexive

Ranges (intersection) =+

No Ressones set. Select a reasoner from the Reasoner menu v Show Inferences

Puc. 9 Baganue undopmarnmu o Object Property B cucreme Protégé (a — BeiaeneHHOE

i

CBOMCTBO «4acTh», O — KHOMKA J00aBJICHUSI HOBOM 00JIaCTH OMpENCSICHUS, B —
KHOIIKa PEAAKTUPOBAHUS CYIIICCTBYIOIICH 00JIaCTH OMpeeiCHUs, T — aKTHBHAS

BKJIaJIKa HEPAPXUH KIIACCOB MPH 33aaHUM 00JIaCTH OTIpe/IeIICHHs CBOWCTBA)

[Tpu »TOM BO3MOKEH HE TOJILKO BHIOOP M3 CYIIECTBYIOIINX KJIACCOB, HO H



3ajJlaHue uepe3 BbIpakeHus Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SBJSIIOTCS OJHUM W3 MPUMEPOB, TA€ MPHUAETCA
ucnonb3oBaTh Manchester Syntax, a He mpocTo rpadudeckuii HHTEpdEc).

[To ananorum coszmatoTcss Data Properties. IlomHBIM CHHCOK CBOMCTB,
co3JlaBaeMbIX B laHHOM B3, mpuBeneH Huxe (Ipu CO3JaHUU HEOOXOIUMO 3aMEHUTD
«;» Ha MEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI MPOU3BOJUTENS; IIBET 3asBJICHHBIA MPOU3BOJUTENEM; CETh 2g;
cetb 3g; yactoTa lte; opmar sim KapThl; TEXHOJOTWS H3TOTOBJIEHHUS HDKpaHa;
MaTepuall KopIyca; 3alluTa KOpITyca; 3allluTa »JKpaHa; CTENEHb 3allluThl;
OTepallioHHas CHUCTEMa; MPOU3BOJIUTENb TPOIECCOpa; MOJETh MPOIECccopa;
KOH(UTypaIys mporeccopa; rpadudecKiuii YCKOPUTENb; TUI BCIIBIIIKH OCHOBHOM
KaMephbl

YHCIIOBOE

TOJl BBIMYCKa, YHUCIO SiM KapT, JAMAaroHajb JKpaHa;, pa3pericHue
TOPU30HTAJb; pa3pelieHHe BEPTUKANb; pa3pelieHue Kaap/ceK; IUIOTHOCTb
MUKCETICH; KOJIMYECTBO I[BETOB dKpaHa MJIH; KOJHMUECTBO SEp; YaCTOTa mpoIeccopa
ITI; O0BEM OMEepaTUBHOMW TMaMsiITH T10; 00bEM BCTPOEHHOW mamsTu T0;
MaKCUMaJIbHBIA OOBEM KapThl MaMITH T0; KOJWYECTBO OCHOBHBIX Kamep;
KOJINYECTBO METAIMKCENIE OCHOBHOM KaMEpBI; arepTrypa OCHOBHOW KaMeEphl;
KOJIMYECTBO METaNuKceIel (QPOHTATBHON Kamepbhl; KOJIWYECTBO (HPOHTAIBHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMs pabOoThI B peKUME Pa3roBOpa; BpeMs
paboTHI B peKMME OKUAHMsI; IIMPHHA; BRICOTA; TOJIIIMHA; BEC

JIOTHYECKOe

aBTO(OKYCUPOBKAa OCHOBHOW KaMephl, ONTHYECKas CTAOWMIM3AIUs
OCHOBHOM KaMephbl; HAJIMYUE BCHBIIIKH (PPOHTAIBHOW KaMephbl; HAIWYUE
OecTpOBOHOMN 3aPSIKH

cBOOOIHOE

KOHHUrypaiysi MpoLeccopa; MaTYMKU; OCOOCHHOCTH OCHOBHOM

KaMepbl; KOMITIEKTAIHsI; OMOMEeTpUYecKas 3a1nuTa; 0COOCHHOCTH



Jl7is HUX Takyke He0OXOIMMO 33JaTh 00JIaCTh ONPeAeTICHUS M 00JaCTh 3HAYCHHUS.

CTOUT OTMETHTD, YTO JJISI BEPXHUX CBOMCTB B HE€pApXUU OYIET 3a/1aBaThCs TOJIBKO
00J1acTh 3HAYCHMSI, T.K. TAKME OTHOIIIECHUS KaK «IHCIOBOE» MOTYT CBSI3bIBATH JTFOOOH
«CyOBEKT», HO TOJIBKO ¢ yuciioM. OKHO 3ajiaHue oOnacth 3HaueHus s data

properties otimyaeTcs ot aHajgoruaHoro st object property (puc.10). [is cBolicTB
«UHCTIOBOE», «CBOOOJHOE», «TEKCTOBOE», <JIOTHYECKOE» O0O0JacTh 3HAYCHUS
3aJaeTCsl C HCHoib3oBaHMeM Bkiaaku «Built in datatypes», Ha KoTopoii

BbIOMparoTcst TUIBI «xsd:doubley, «xsd:stringy, «xsd:booleany.

'Data range expression |
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3amanust obnactu 3HadeHus 15 data property B cucteme Protégé

JI71s1 HEKOTOPBIX CBOMCTB HEOOXOAMMO 3aaTh JIOMOJTHUTEIbHBIC OTPaHUYCHHUS.
Jlist aToro ucnomnb3yercs Bkiaaka «Data range expression» u Manchester Syntax.

Pazbepem HekoTopsie u3 cBoicTB. dopmaThl CUM KapT CTaHIAPTU3UPOBAHBIL:

[Tonmunopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF),



Bcerpoennsie (E-SIM). [ToTroMy M0OKHO 3a7aTh JOTIOJHUTEIIBHOE OrpaHUYCHUE Ha

CBOMCTBO «popmat sim kapTeD» (puc. 11).
dopmat_sim_kapTel >

‘Data range expressibn .
Built in datatypes |

{"1F;::ll’ lleFll’ IISFFII’ II4FF", IIE-SIMH}

OK Cancel

Puc. 11 3aganue MOMOHUTELHBIX OTPAHNYCHUN HAa CBOUCTBO «(opmar Sim
KapThl
PaccmoTpum, 4TO mipu 3TOM co3ziaeTcs B aiisie OHTOJIOTUHU:
:popmar_sim_kaprte! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :tekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, Mg omucaHus 00JacTH 3HAYCHHH CO3MAaeTCsA IyCTOM y3ell,
KOTOPBIH SBJISCTCS TUIIOM JJaHHBIX (9k3emiutsspom rdfs:Datatype) u ero sx3emMiuisipbl
MOTYT TPUHUMATh 3HAYEHUS W3 3aJaHHOTO CIKCKa (32 CYET HCIOJIb30BAHUS
otHomeHus: owl:oneOf). Tlpu wucnosnb3zoBanuu orpaHuuyeHuid Ha data property
myctoii y3en rdfs:Datatype co3maercst Bcerna, nanbHEUITNE KOHCTPYKIIUH 3aBUCST
OT BBEJICHHOTO pa3paboTynKoM. PaccMOTpUM BO3MOKHBIE KOHCTPYKITUHU ISl ATOTO
oJIs1 TOAPOOHEE:

1 {} — 3agaer crnmcok 3HaYCHHH, B paMKax KOTOPBIX MOTYT OBITh TOJIbKO CKa-
JISIpHBbIE 3Ha4YE€HUS (BO3ZMOXKHO HCIIOJIB30BaTh 3aJIaHUE TUIA JAHHBIX depe3 «'» u
TETH A3BIKOB Yepe3 «(@»)

2 JIro6oii Tumt maHHbIX (Xsd:integer, xsd:string u T.1.)

3 JIro0oe ckansapHOe 3HaUeHHe



4 [] - orpannvenue Ha 3HaYEHKME, KOTOPBIC YT MOCIE THIA 3HaueHus. Hampu-
Mmep, xsd:interger[> 0] COOTBETCTBYET WENBIM CTPOTO IMOJOKHUTEIBHBIM YHCITIAM.
OrpaHuveHus MPOMUCHIBAIOTCS B HEOIPAHUYEHHOM KOJIMYECTBE Yepe3 3arsTylo,
Hanpumep: xsd:integer[> 0 , < 100]. OrpanudeHusi, KOTOpbIE MOTYT MOHAAOOUTHCSA
B paboTax: Bce 3HaKHU cpaBHEeHUs (>, <, >=, <=), mpoBepKa CTPOKH IO PETYIAPHOMY
BeIpakeHnto  (xsd:string[pattern  “[0-9]{4}”]. Heo06xomaumMo OTMETHUTh, 4YTO
pEryJsipHOE BhIpAXKEHUE B TAKOM BHJI€ MPOBEPSET COOTBETCTBUE BCEU CTPOKH, a HE
UIIET MOJ00HBIC BXOXKIeHHs. T.e. aHAIOTUYHO BbIpaxkeHuto «[0-9]{4}$» B
OOBIYHOM CUTYAIINH).

5 Jlornueckue oneparopsl: O, and. Hampumep, «xsd:integer or xsd:doubley.

PaccmoTpum  cBOMCTBO «roa Bblllyckay. OH JODKEH OBITh LIEJIBIM
YEeThIPEX3HAYHBIM YHUCJIOM HE MeHbIMM 1973 wunum mensiMm He Oojee ueM
JBY3HAQUHBIM 4YHCJIOM (B clly4ae, €CJIM YYHUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHor 3amucu «20», «21», a He naemaem mnpeoOpa3oBaHUE 3apaHee).
[Tonb3ysiCh HOBBIMH BO3MOKHOCTSIMU, HM3MEHUM 00JIaCTh 3HAYEHUN CBOWCTBA
«uancioBoe» Ha «xsd:integer or xsd:double or xsd:decimaly». [lanmee 3amamum
CBOMCTBY «T0Jl BBITTyCKa» orpanuuenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, Kak 3TO BbIpaxkeHue npeodpasyercs B RDF
cuHTakcuc (Ha npumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uncioBoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

owl:withRestrictions ( [ xsd:minInclusive 0 ] [ xsd:maxInclusive 99 ])

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

[lpuBeneHHOE BBIpAXKCHHE HECKOJbKO ciokHee Manchester Syntax, Ho



MO3BOJISIET MOJIYYUTh TOHUMAHUE KaK padoTaroT BeipakeHust B TepmuHax RDF u kak
OHH, COOTBETCTBEHHO, TIOTOM 00padaThIBAIOTCA.

Cozpmatorcst 2 mycThix y3nma ¢ orHomeHmsiMu  Xsd:minlnclusive 0,
xsd:maxlInclusive 99, kotopsie o0beaunsiorcs B RDF crimcoxk (rdf:List uepes cokpa-
meHHoe onucanue «()»). lanee cozgaeTcst HOBBIM MyCTOM y3€J — TUI JAHHBIX, OCHO-
BaHHBIM Ha xsd:integer (owl:onDatatype), koTOpble cOeIMHSETCS OTHOILICHHEM
owl:withRestrictions ¢ co3maHHbIM paHee cnucKoM. I[lOJHOCTBIO aHAJIOTHYHO
co3JacTcs emie OJWH THN JaHHBIX, OCHOBaHHBIA Ha integer, HO C JIPYTUMHU
orpanndeHusMu. [locie 3Toro cosznmaercs eiie oJIMH HOBBIM TUI JIAHHBIX, KOTOPBIE
onpenensercs kak oobenunenue (owl:unionOf) coznanubix panee. I uMeHHO OH
SBISICTCST  O0JIACTBIO OMpPEAENICHUs Hamero cpoicTtBa. [lpm sTomM 1o daxry,
CO3/IaHHBIE TUIIBI HUHTEPECYIOT HAC TOJIBKO C TOUKHU 3PEHUSI BOZMOKHBIX 3HAUYCHUHN U
MOTYT paccMaTpHUBAThCS KaK MHOKECTBA.

Ha ocranpHbIC CBOMCTBA OTpaHUYCHHS MOTYT OBITH HAJTIO)KCHBI AHAJIOTHYHO.
Kakx MuHMMYyM HE0OXOAMMO 3aMOJHUTh OOJIACTH OMpPENENICHUs W 3HAYCHUS IS
CBOWMCTB, CBS3BIBAIOIIMX YacTH TOBapa M KOHKPETHBIC XapaKTEPUCTHUKU
(«maTepuan Koprycay, «KOJIU4YeCTBO saep» U T.1.). OcTalbHOE HAa JaHHOM 3Tarie
MOXHO OCTaBUTh KaK €CTh M TEPEXOJHUTHh K 3K3eMruripaM. OHU CO37al0TCS Ha
BKiasike «Individualsy. (puc. 12)

Ha panHOM BKJIaAKE 5SK3EMIUISIPHI CO3JalOTCS 1O oaHomy. Jlims »Toro
HEO0OXO0MMO HakaTh Ha KHOMKY Ao0aBieHus (puc. 120) ¥ BBECTH JOKATLHOE UMSI
(Ha ocHOBaHWU KOTOpOro ¢ ucnoib3oBanue IRl onToMmOTMM OyAEeT creHepupoBaH
nonubid [RI), momneiit IRI wm uaeHTHGUKATOP ¢ KUCMOIB30BaHUEM MPEHUKCOB.
CoznaguM 3K3eMILISIp paccMaTpuBaeMoro cMapTdoHa ¢ uaeHTUGUKaTopom «SM-
G965FZPHSER». Ilocine Toro kak »K3EMIUIAP CO3/IaH, IMOSBISIETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxomuMo 3a7aTh SK3EMILIIPOM KaKOTO Kjlacca SIBJISICTCS CO3/laHHast
CyImHOCTh (TocTpouTh oTHoImeHue rdfitype). [ms sToro HeoOxommmo mT0O0ABUTH
3anuch B paznaen «Types» (puc 13a), rae, ucnons3oBaB Bkiaaaky «Class Hierarchyy,

BBIOpaTh Kimacc «Cmaptdony.



goods (http://myontologies.com/goods) : [Z\D\educate\noco6ua\OntologyProtege\resources\goodsvi...

File Edit View Reasoner Tools Refactor Window Help

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

Datatypes | Individuals ®
Annotation properties
Data properties

Classes ] Object properties

Individuals: s 00 = =] 5]
8
L allB::

Add individual

No Reasoner set. Select a reasconer from the Reasorer menu | ¢ Show Inferences =

Puc. 12 Bxnanka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaIKa
Individuals, 0

— KHOIIKa CO3aaHus HOBOI'O 3K3CMHHHpa)

goods (http://myontologies.com/goods)  [ZAD\educate\noco6us\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 ~Individuals = @ SM-G965FZPHSER — http://myontologies.com/goods#SM-G¢&
Data properties Annotation properties | |Annotations [Usage |

Classes | Object properties

Annotations: SM-GI65FZPHSER a1 ij=10]e|
Individuals: SM-G965FZPFSER NS .

= Annotations
¥ X

SM-G965FZPHSER
il v e
® SM-G965FZPHSER-DISP-RAS

Object property assertions
“Cmaprdon

"yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"™ xop_npounssog

"QM.(RQRKRF7P|

No Ressoner set. Select a reasoner from the Reasoner menu ¥ Show Inferences i

Puc. 13 OknHo onucanus sk3emMIusipa B cucteMe Protégé (a — 3amanue oTHOIEHUS
rdfitype, 6 — 3a7aHue OTHOIIIEHUH C HCTIOIB30BaHKE Object property, B — 3a1aHuE

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

Jlanee He0OX0IMMO 3a7aTh OTHOILICHUS JUISI pacCMaTPUBAEMOro cMapThoHa
[lepBbIM CcO3/1aJUM OTHOIIEHUE «YacCTh» C €ro AucruieeM. Jljis 3Toro mo aHajaoruu
CO31aJIMM HOBBIM 3K3eMIUIAp Kiacca «lucruiei». Ilocie ywero mis sx3eMiuisipa

cmapTdoHa n06aBUM HOBYIO 3amuch B pasznen «Object property assertions» (pwuc.



130). ITpu noGapyiieHU HEOOXOIUMO BBECTH UMS OTHOIIIEHHUS U UM DK3EMILISPA, C
KOTOPBIM CTPOUTCS
oTHouIeHue (puc. 14).

SM-GOBSFZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHno 3aganus object property mis sxk3eMiuisipa
[Tocie aTOrO 3aMaAMM OTHOIIICHHE B paszeiie data properties Ha IpuUMepe «KOI

npousBoauTes» (puc. 15).

SM-G965FZPHSER X

Data Property
T | S| | 2 Asserted ~

Teawgniia_nupniyva
== 33l1|UTa_3KpaHa

g 041_nponssoautens|

== KoHUrypaLus_npoLecce

== MaTepuan_kopnyca

= Monenhk nnolieccona Type @ ...~

SM-G965FZPHSER

OK Cancel

Puc. 15 OkHno 3amanus data property as sk3eMiuispa
J17151 9TOrO B MOSIBUBIIIEMCSI OKHE HEOOXOIMMO BBIOpaTh CaMO CBOMCTBO,
BBECTHU €r0 3HaY€HHE U BHIOpATh THIIL.
Jlyis ompeieIeHHBIX TUTIOB TAK)KE aKTUBUPYETCS TI0JIE BBIOOPA SI3BIKA.
[To ananoruu coznaem sx3emMIuIsAp «Pasperenney u 3a1aeM AUCIIICIO pa3perieHue.
PaccMoTpuM TeKCTOBOE TIPECTaBICHNUE CO3TaHHBIX CYIITHOCTEH:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacTh :SM-G965FZPHSER-DISP ;
:xo1_npousBoautens "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:Namedindividual , :Iucmeii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS .



:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3perenue ;
:pazpemieHue BepTukaib 1920 ;
:pazpemienue ropu3oHTab 1080 .

HoBasi cuHTakcuueckas KOHCTPYKIUS «,» O3Ha4aeT, 4To IMocie Hee Oynmer
3alHCcaH TOJIBKO «OOBEKT» M3 TPOUKH, a «CYOBEKT — MpeAauKaT» OyIyT B3ATHI U3
npenpinymei. «owl:NamedIndividual» yka3piBaeT, 4YTO CYIIHOCTH SIBJSETCA
AK3EMILIIPOM M HE MMyCThIM y3510M. OTHAKO, HA TAHHOM JTarie, Mpy YAICHUH 3TOTO
OTHOLIEHUS, B cucteme Protégé He OyaeT BuaHA pazHuua. JlanpHelnee onucaHue
JA0CTATOYHO OOJIBIIIOTO KOJMYECTBA HK3EMILISIPOB M MX OTHOLICHHH MPOIIE CleTIaTh
HanpsAMYIO B ¢ailie OHTOJIOTHH C UCTIOIb30BAaHUEM JIFOOOTO TEKCTOBOTO PEAAKTOPA.
[Tpu 5TOM MOKHO OBLITO OBl 3aMEHUTH HEKOTOPHIE K3EMIUISIPHI HA MTYCTHIE Y3IIBI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
:JQucnneii ; :paspemenue [rdf:type :Paspemienue |
:paspemienne Beptukanb 1920 ; :pa3penienue ropuzoHTAIb
1080] .

Cucrema OyaeT MOHUMATh TaKOE ONMKMCAHHUE, OJHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCSl caM JK3eMIUnIp Kiacca «Paspemienne» u, Kak ciencteue, He OyaeT
BO3MOXKHOCTH pPEJaKTUpPOBaHMsI ero onucanus. llpu 3ToM Bce BO3MOXKHOCTU
0o0paboTKM, B TOM 4YHCJE BBIBOJ B paMKax cuCTeMbl Protégé ocrarorcs
BO3MOXXHBIMH. Tem He MeHee, 1isi OOJbIIEH HATISAHOCTH TPH OTKPHITUU
OHTOJIOTUHU B CUCTEME, Jjasee OyAeT NPUBEIEH TEKCT IK3EMILISIPOB M UX OTHOLICHUN
0€e3 UCIOIh30BaHMS TAKUX MyCTHIX y3JI0B.

:SM-G965FZPHSER rdf:type owl:NamedIindividual , :Cmaptdon ;
:qacth :SM-G965FZPHSER-DISP;
:qyacTh :Exynos_9810;
qacth :SM-G965FZPHSER-CAM-BACK;
:qyacth :SM-G965FZPHSER-CAM-FRONT;
:qacth :SM-G965FZPHSER-BAT;
:xoa_npousBoautens "'SM-G965FZPHSER";
:IIBET 3asBJICHHBIN Mpou3BoauteneM "yinbrpaduonet";
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900",
:cetb_3g "WCDMA 900", "WCDMA 2100";
:-qactora lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";



:popmat_sim_xkaptsl "4FF",

:cTeneHp_3amuthl "1P68";

:onepanuonHas_cucrema "Android 8.0 Oreo";

:Toj_BBIMycKa 18;

4UCIIO_SIm_KapT 2;

:00beM_OmnepaTUBHON MaMsATH IO 6;

:00BeM_BCTPOCHHON mamstu 10 256;

:MaKCUMaJIbHbI 00BbeM KapThl mnamsatu 1o 400;

:MaTepuan_kopmyca "merami", "crexno";

:3al[MTa_KopIyca "3aiuTa OT MbUIK U Biaru';

:mupuHa 73.8;

:BpIcOoTa 158.1;

:ToJMHa 8.5;

:Bec 189;

:TaTYUKHU "TUPOCKOM, JaTYUK XO0JIIa, aKCeJlIlepoMeTp, OapomMeTp, KoMmIac,
JaTYUK TPUOTMKEHUS, TaTYMK OCBEILIEHHUS, JaTYUK CEPJIEYHOTO puT™Ma';

:KOMIUTCKTAIS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT TIEPEXOHUKOB,
JOKyMEHTAIIUs, CETEBOM afanTep, CKperka Jjis u3BjedeHus ciota SIM-kapTsl,
HAayIIHUKA'";

:OnomeTpuueckas_3anuTa 'cKaHep JIMIa, CKaHep pay>KHOU 000JI0UKH
rja3a, CKaHep OTIEYaTKOB MAJIbIEB";

:ocobennoctu "ANT+, rexnonorus Dolby Atmos, kamepa Bixby,
KaMepanepeBoaUHK, cenpUMO KU, cTepeoanHaMuku oT AKG, HechbeMHBIN
akKymyssitop" .

:SM-G965FZPHSER-DISP rdf:type owl:Namedindividual , :Iucmeii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TeXHOJIOTHSl M3TOTOBIeHUs dkpana "Super AMOLED";
:3ammTa 3kpana "Corning Gorilla Glass";
:IMaroHaixb_dKpaHa 6.2;
:TJIOTHOCTh_TUKcenei 529;
:KOJINYECTBO IIBETOB HPKpaHa MIJH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpemieHue BepTukaib 1920 ;
:pazpemnienre ropuszontaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpoueccop ;
:MPOM3BOAUTENH Mpolieccopa 'Samsung™ ;
:MoJienb_mporieccopa 'Exynos 9810" ;
:koH(puryparus_nporeccopa "4x Custom 2.9 I'Tm, 4x Cortex-A55 1.9 T'T"
; :KOJIMYECTBO_sijiep 8 ; :uactoTa mpoiieccopa rrif 2.9, 1.9 ;
:rpaduueckuii yckopurtens 'Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;
'KOJIMYE€CTBO OCHOBHBIX_ Kamep 2 ;
:KOJIMYECTBO METalMKCeNIe OCHOBHOM Kamepsl 12,12 ;
:arepTypa_OCHOBHOM kamepsl 1.5,2.4 ;



:TUI_BCIIBIIIKK OCHOBHOM KaMephl "CBETOAMOIHAS" |

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

:aBTO()OKYCHpPOBKA OCHOBHOM Kamephl 1 ;

:ONTHYECKas CcTaOuiM3amus_OCHOBHOM Kamepsl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "CBEpXOBICTPBIN TaTUYHK U300paKeHHUS,

JIBOMHAs anepTypa 0ObeKTHUBA" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pazpenieHue BepTukaib 3840 ;

:pa3pernieHrue ropuzonTanb 2160 ;

#ronuslil IRl HeoOxomuM n3-3a criery cumsoiia /"

<http://myontologies.com/goods#pa3peienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:paspemienne Beptukanb 1280 ;

:paszpenieHue ropu3oHTaIb 720 ;

#ronuslil IRl HeoOxomuM n3-3a criery cumsoiia /"

<http://myontologies.com/goods#pa3pemrenue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf.type owl:NamedIndividual ;

:paspemienne Beptukanb 1920 ;

:pazpemienue ropu3oHTans 1080 ;

#nonueiii IRl HeoOxonuMm u3-3a cner cumBoa /"

<http://myontologies.com/goods#pa3pemenune kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIindividual , :Kamepa ;

'KOJIMYECTBO MeETanuKcenel (hpoHTabHOM Kamephl 8;

:KOJTIM4YeCTBO (ppoHTANBHBIX Kamep 1 ; :paspemenue :SM-G965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanu4ue BCHUBIINIKA (DPOHTAIBHONW KaMephbl

0.
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pazpelieHne BepTukaib 2560 ;

:paspemienue ropusoHTanb 1440 ;

#ronuselil IRl HeoOXx0muM H3-3a criery cumBoiia /"

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

#nonueiii IRI HeoOxoauM n3-3a crer cumBosa "*"
<http://myontologies.com/goods#eMkocTh akkymyssitopa MA*qa> 3500 ;
:BpeMsi_palboThl_B_peXuMe pas3roBopa 25 ;

HaJIM4nue OecrpoBOAHOMN 3apsiaku 1.

TCHGpL OCHOBHBIC JaHHBIC BHCCCHLI 1 MOXKHO ITPOBCPUTH OHTOJIOTHUIO HAa HEIIPO
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http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods%23разрешение_кадр/сек
http://myontologies.com/goods#емкость_аккумулятора_мА
http://myontologies.com/goods#емкость_аккумулятора_мА

THBOPEYUBOCTD. J[J1s 3TOro HEOOXO0AUMMO BHIOPATh MEXaHM3M BbIBOoa HermiT

Reasoner

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

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

File Edit View [JEoiad Tools Refactor Window Help
< @®goods(h Startreasoner ° Ctrl-R

~ Search...
Active ontology > ry x OntoGraf x |
i onogy netics ————————Gp=m)
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 mranmari Annnmd 2
Ontology imports  Ontology Prefixes General class axioms

Direct Imports

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

Puc. 16 3anyck MexaHnu3Ma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO ¢
JICHCTBUSIMH BBIBO/IA, O — BRIOpaHHBIH Mexanu3Mm HermiT, B — kHomKa

3ammycKa BbIBOI).

WNHnukanuei Toro, 4To BBIBOJ 3alyIlleH B JAHHOM ciydae OyJeT TO, YTO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Ha00OPOT
aktuBHOU. Ecnu B mpoliecce BhIBOJIa ObUTM HAJACHBI MPOTHUBOPEUUS, TO CHCTEMA
BBIBEIET COOOIIEHUsT 00 ommoOKax ¢ ux oObsicHeHueM (puc. 17a) win BbIBENET
coobmenne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BwIMOTHEHWU BceX

MIPUBEJICHHBIX BHIIIE ICUCTBUM U PEKOMEHAININ OMMUOOK OBITH HE JOJIKHO.



1 Inconsistent ontology explanation

@ Your ontology is mcongstem which means thgt the OWL reasoner willno | Show regular justifications o Alljustifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
I  Click the Explain button to try the Protege explanation facility. Explanation 1 Display Iaconic explanation
= If you think you know what the problem is, click Cancel fo fix tre
ontology yourseir. Explanation for: owl:Thing SubClassOf owl:Nothing
 Some reasoners come with command line tools that will provide 3HaueHnebanna Range: xsd:integer[>= 0 . <= 50] A
| completz explanations for inconsistent ontologies. Bann1 3HayeHuebanna 100
Explanation 2 Display Isconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
__OK
Explain Cancel iption: sHayennebanna DEEE
v Functional Equivalent To

SubProperty Of
W owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With 2

Reasoner active but the is i v Show '

Puc. 17 [Ipumep ommbOKu npu 3ammycke MeXaHu3Ma paccyKaeHuit (a — cooOIieHue
0
npobJieMax B OHTOJIOTUHU € TIPEJIOKEHUEM O0BSICHEHUS; O — OKHO OOBSICHEHUI; B
— WH

JTUKATOP OMIMOOK B JIOTAX CHCTEMBI)

Taxxe, eciv BHHMATEIbHO H3yYWTh MPHUBEACHHBIN BBIMIE (PparMeHT C
HK3EMILIIpaMH OHTOJIOTMH, TO Mbl HAMEPEHHO HE 3aJaJI1 TUII JJIs1 TAKUX CYIIHOCTEH
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu mpu 3TOM 4YuTaTENb
BBITIONHSUT BCE PEKOMEHIAIMHM W 3allOJIHUAJI O00JIaCTh OMpPENeNCHHUS IS TaKuX
OTHOIICHUN KaK «pa3pelieHrue TOPU30HTANIb», TO MOXKHO YBUIETb, YTO THUII ObLI
BbIBeJIeH aBToMatnuecku (puc. 18). BriBenennnie (Inferred) monsitust ormevarorcs
B cucTeMe Protégé xenThiM [IBETOM.

Jlns ynoOcTBa AanpHeIei 00pabOoTKH JOMOJIHUM OHTOJIOTHIO HOBBIM Object
property: «SBISI€TCA_YacTblO». DTO CBOMCTBO SIBISIETCS OOPATHBIM K «4YacTby, YTO
HE0OXO0IMMO OTMETUTH B €ro onucanuu (puc. 19a). [IponucsiBaTh €ro K co3aHHBIM
CYIITHOCTSIM HET HE0OXOIMMOCTH, T.K. OHO OyzeT BeiBeaeHO (puc. 190).

B mporecce sToit paboThl ObUIO cO3AaHa MepBas BEpPCUS OHTOJIOTHH,



JEKJIapaTUBHO ONMUCHIBAIOLIEH MpeaMETHYI0 o001acTb «ToBap cMapThoH». B
CJIeyIOMUX paboTax B OHTOJIOTHIO OYyT 100aBIIEHBI HOBBIE aKCHOMBI, BRIPAKECHUS
Y TIpaBuJja 1Jis BBIBOAA OTHOLIEHHWI M MPOBEPKU HEMPOTUBOPEUUBOCTH b3, a Takxke
HaIMCaHbl 3ampochl JJisi BbIOOpa HMHGOPMAIMK U3 HEE M0 OINPEAeICHHBIM

KPUTEPUSIM.

B goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
g P Y g g gY! ) g

File Edit View Reasoner Tools Refactor Window Help

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

PaspeuweHne

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

Individuals = ® PaspelueHue — http://myontologies.com/goods#Pa3spe
Annotation properties Datatypes  Annotations | Usage |

Data properties

Classes ]O,bject properties

Instances

v-® -Thi
v iw ® SM-G9B5F7PHSFR-NISP-CAM-RACK-RAS-1
: ® SM-GOB5F7PHSFR-NISP-CAM-RACK-RAS-2?
7 @ Tosap ® SM-G9B5F7PHSFR-NISP-CAM-RACK-RAS-3
""" @ CmapTtdoH ® SM-G9R5F7PHSFR-NISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BriBenennsie ax3eMInsipsl y kinacca «Pa3pemenue» B cucreme Protégé

Object property hierarchy: asnsetcs_vaciElIEmE e

g -0 -] Asserted ~ Description: ABNSeTCA_YacTbio &ll=I0)
v -ow|:t°p0bjectpropeny Functior Inverse Of
RUSBNSETCA_yaCT... Inverse “yactb

™ paspelleHune
Individuals: Exynos_9810 N=EE Kiifistatisiia
¥ X

Exynos_9810 — :
S e
& SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop ™ ABnAeTcA_YacTblo

¢ SM-G965FZPHSER-CAM-FRONT

- Cama Indisidial Aa

SM-G965FZPHSER

Puc. 19 JlemoHcTpalus BeIBOIA B COOTBETCTBUH ¢ onucanueM inverseOf

3aganusa



1 JlonoJIHUTE co3AaHHyt0 0a3y 3HaHui MUHUMYM 10 sK3eMIuIsIpaMu APYyrux
cMapThOHOB
2 1o ananoruu, TONOJHUTE Oa3y 3HAHUU JIJIs1 KATETOPUN «HOYTOYK» U «XOJIO-

JAUJIBHUK))

Cosnanue defined classes B cucreme PROTEGE

B aT0ii paboTe OynyT co3nanbl Kiacchl, oTHomeHus «rdfitype» ¢ KoTopeiMH
He OyAyT yKa3bpIBaThbCi B SBHOM BHJE, & OyAyT CTPOUTBHCS aBTOMATHYECKH B
npouecce BbIBoAa. Takue kimaccel B cucteme Protégé naswiBatoTcs «Defined
Classes» («oObrunble» Kiacchl HasbiBaroTcs «Primitive Classes»). g npumepa
OynyT peanu3oBaHbl cienyromue kiaccel: «HoBeiil cmapTdon», «Kamepodony,
«UrpoBoit cmaprdon», «Cmaptdon st GuibmoBy, «CMapThOH A TOXOI0BY.
DT0 MO3BOJAUT 00pa30BaTh B OHTOJOTWHU TPYIIIBI FK3EMIUISIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPHUTEpPUSMH, KOTOpble OyAyT NOCTYNHBI JJI AalbHEUIIeH
00paboTKH.

[lepBoHauasibHO CHOPMHUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMIUISIPHI OYIyT
OTHOCHUTCS K 3asIBJICHHBIM KJIacCaM:
1 Hogerit cmaptdon. Beimymen nocine 18 rona.
2 Kamepodon. MunumyMm 2 ocHOBHbIE KaMepbl. MUHHMYM 12 mMeramnukcenei.
Ecte ontuueckas crabwimmzanus. Cwhemka Bupeo muHumyMm Ultra HD 4K
60kanp./cexk.
3 Urposoii cmaptdon. [Ipomeccop Snapdragon uimu Exynos. Munumym 6 sizep.
YacrtoTta pabotbl mporeccopa MuHuMyM 2.9I'T1. OObeM ornepaTuBHON HaMSITH
MuHUMYM 610. I'padmuecknii yckoputenp Mali wim Adreno.
4 Cwmaptdon s uipmoB. Urposoii cmaptdon. CooTHouieHue ctopon 21:9.
Pazpemenue skpana ot 4K.
3) Cmaptdon ms noxoaos. EmMkocts akkymymnsitopa ot 6000 MA*4. Crenenp
3ammThl Bbiie dem IP68. 3ammra skpana «Gorilla Glass». 3amura kopiyca

«YKpEIUIEHHBIN Kopryc». MaTepuan kopiryca BKI0YaeT METaJLI.



Jlaniee oTi1aguM 3apoChl, B COOTBETCTBUU C KOTOPBIM OYIyT (POPMUPOBATHCSA
AK3EMIUIAPBl  O0O3HAUEHHBIX KiaccoB. Takue 3ampocel  (GopMupyeTcss ¢
ucrnoip3oBaHueM Manchester Syntax u Ha3bpiBatoTcsi B cucteme Protégé «DL

Queryy. Jlys1 oTNIaIKM TaKMX 3aIIPOCOB BBIJICJICHA OT/IeNbHAs BKIIaka (puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Asserted - Query (class expression)

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

VpaeaEia Slask

Executd Add to ontologye

Query results
Instances (1 of 1) il Query for 6
*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
vInstances

Reasoner active v Show Inferences

Puc. 20 Bknagka «DLQuery» B cucteme Prot€ge (a — maHenb BKIAJOK ¢ aKTUBHOU
BKitasikoit «DLQuery»; 6 — manens BpIOOpA THIIA 3aMpaNIMBAEMbBIX CYITHOCTEH; B —
0JIe BBO/JIA 3aMpoca; I' — KHOTKA BBIMOJHEHUS 3a1poca; 1 — pe3yIbTaThl 3apoca; €
— KHOTKA TOOABJICHUS 3aIIPOCa B OHTOJIOTHUIO)

Jlnst ocBoeHust uHTEpdeiica BeiOepeM Bce IK3eMIUIphI kKiacca «CMapTdon.
Jlns storo HeoOxonumo B Tojie BBoAa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BBIOpaTh OXKHUIAEMBINH THUI pe3ysbTara — 3K3eMIusIphl (puc. 200),
3amycTUTh 3arpoc (puc. 20r). [Tocie 3Toro MokHO YBUJIETh pe3yabTathl (puc. 207).

Ilepen  Hamucanuem  3ampocOB  HEOOXOJUMO  OMNPEACNIUTHCS  C
BO3MOXKHBIMHU JIJII WCIIOJIB30BAHUSL KOHCTPYKIUSMU (OOBSCHEHUS OymyT

IPUBOJUTCS MPUMEHUTEIBHO K TUITY BHIOMPAEMBIX CYITHOCTEH — SK3EMILISIP):



1. JIokanbHOe uMs kiacca. [1o3BossieT BbIOpaTh SK3EeMILISPBI JaHHOTO Kiacca. Kak
SIBHO 3aJIaHHbIC, TaK U BbIBeJeHHbIe. Hanpumep: «CmapTdon».

2. <JOKaJIbHOE WMMs_CBOMCTBa> some <BbIpaxkeHue™>. [lo3BoisieT BbIOpaTh Bce
AK3EMIULAPBL, U1 KOTOPBIX 33aJaHO KaKk MHUHUMYM OJHO OTHOIICHUE <JIOKaJb-
HO€ HMS_CBOMCTBAa> C CYIIHOCTBIO, TOAXOMSIIEN O] <BbIpaXKeHHE™>. B KauecTBe
BBIpOXEHUSI MOTYT BBICTYyNaTh: BIOXKeHHBIM «DL Queryy»; moboe BapuaHT
OTpaHUYCHHI, PACCMOTPEHHBIM paHee MNpU 3aJaHuM o0yacTh 3HaueHus data
property. Hanpumep: «roj_Bsiimycka some xsd:integer»

3. <JlokallbHOE MMs_CBoMcTBa> only <BblpaxkeHHe™>. Bce sK3eMIUISpBI, IS KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHbIE OTHOILLIECHUS WJIM OHU BCE YIOBJIETBOPSIOT BbI-
paxenuto. Hampumep: «ron_Beinycka only xsd:integer[ >= 18].

4. <jokanbHOE€ MM _CBOMcTBa> exactly <komumuecTBO>. Bce sk3eMIUIApHI, s
KOTOPBIX 33JJaHO YKa3aHHOE KOJMYECTBO YKa3aHHBIX OTHOlIeHWH. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokajabHOE€ MM _CBoMcTBa> exactly <kommuecTBO> <BbIpaxkeHHe>. Bce ak-
3EMIUISAPBI, I KOTOPBIX 3aIaHO YKa3aHHOE KOJWYECTBO YKA3aHHBIX OTHOIIECHUH,
YAOBJIETBOPSIOIIMX BbIpaKeHUI0. [Ipr 3TOM MOKET ObITh CKOJIBKO YTOJHO TaKUX e
OTHOLICHWM, HE YJOBJIETBOPSIOLIMX BbIpaXeHU0. Hampumep: «ropa BblTycKa
exactly 1 xsd:integer[ >= 18]»

6. <JokanpbHOE€ MM CBOMCTBa> min/max <KOJMYECTBO> [<BbIpakeHHe™>]. AHa-
jgoruvHo exactly, Ho 1opKHO OBITH HE MEHee/He 00JIee, YeM YKa3aHHOE KOJUYECTBO
YKa3aHHBIX OTHOLICHUU.

/. <mokalbHOE MMs_CBoOMcTBa> value <ymtepam>. Bce 3K3eMILISIpbI, KOTOphIE
CBSI3aHbl YKa3aHHBIM OTHOIIEHUEM C YKA3aHHBIM CKaJIIPHBIM 3HAYECHUEM.

8. <Beipaxkenuel> and/or <elpaxkenue2>. Ilepeceuenre/00beIMHEHNE MHOXECTB
BBIOpAHHBIX JK3EMIUTIPOB B paMKax BbIpakeHusil u BeIpakeHus2. Hampumep:
«lucrureit or IIpoueccop»

9. not <BelpakeHue>. MOXXHO paccMaTpuBaTh Kak OMEpanusi JOMOJHEHHsS HaJ
MHOKECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKaxX BbIpakeHus. Hampumep: «not

Cwmaptdon»



OnpenenuBIICh ¢ MHOXKECTBOM BO3MOKHBIX KOHCTPYKIIMMA, COCTaBUM
3anpoc it mepBoro kiacca «HoBeiit cMapTony». ¥V 3K3eMIISIpOB TaKOro Kiacca
HE JIOJDKHO OBITh OTHOILIEHHUH «TOJ BBITYCKa», CBS3BIBAIOIIMX WX C YHCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3ampoca PacCMOTPUM IO Kak
ABy3HauHoe uncio). Ho, mpu 3ToM H0KHO OBITh XOTh OJHO TaKO€ OTHOIICHHE
(eciiu TakMX OTHOILIEHUH HET, TO HEAOCTATOYHO WHGMOPMAIMHU [Jisi TPUHATHS
peuienus). Takxke 3K3eMIUIIp A0KEH ObITh TUa «CMapThoH». COOTBETCTBEHHO,
HEOOXOUMBIN HaM 3aIpocC JOJHKEH OMUCHIBATHCA KaK MepeceyeHne 3 MHOYKECTB:
«Cmaptdon and (rox_seimycka min 1) and (rog_Beimycka only xsd:integer[>=
18])».

Brimmonnus stoT 3anpoc Ha Bkiaake «DL Query», MOXHO YBUIETb, YTO
pe3yJIbTaTOB HE HalIeHO. BBIBOJI OCHOBBIBAETCS HA TEOPUU JECKPUITUBHBIX JIOTHK.
OpnHako, 1711 TOHUMAaHUS BBIBOJIA U JAIbHEUIINX ACHUCTBUMN, paCCMOTPUM MPUYUHBI
MyCTOTO pe3yibTaTa B yIPOIIEHHOM BapUaHTE.

B oHTONI0TMY OTHOCUTENBHO I'0/1a BBIITYCKa €CTh KAK MUHUMYM YTBEPKACHUS
«:SM-G965FZPHSER rdf:itype Cmaptdon; :roa_ssimycka 18». Jlns Toro, 4roOb
AK3EMIUISIP OBLT BEIOPAH B PE3yJIbTaTax 3ampoca, HE0OX0IUMO, YTOOBI OH OTHOCHIICS
K KOKIOMY U3 TPEX MHOXKECTB. YUHWTHIBasl MPUBEICHHBIC YTBEPIKICHUS, MOXKHO
caenatb BbIBOA, 4yTo «:SM-G965FZPHSER» otHOCcuTCs K Kitaccy «CmapTdon» u
«roj_Beilycka Min 1». Ho, Henb3s chenaTh HUKAKUE BBIBOJBI OTHOCHTEIIBHO
«ron_Beimycka only xsd:integer[>= 18]». ¥ nac wundopmanus o TOM, 4YTO
cymectByeT Takoe x(«:SMGY965FZPHSER :rop Belllycka X»), KOTOpOE
yIIOBJIETBOPSIET OTpaHUUYCHUSAM (X >= 18), HO U3 ITOTO HEJB35 CALNATh BHIBO, UYTO
U JTF000TO X 3TO OrpaHWYECHHE BCErna BBIMONHsSCTCS. [Ipu 3TOM B pe3ynbTaTsl
3anpoca «not (Cmaptdon and (rox_sbeimycka min 1) and (rox_Beimycka only
xsd:integer[>= 18]))» paccmaTpuBaeMbIii FK3eMILISIp Takke He Bouaer. T.e. s
«roj_seimycka only xsd:integer[>= 18]» npuMeHHUTEIBHO K JAHHOTO SK3EMILIIPY HE
ObLT clleNaH BBIBOJA HU O JIO)KHOCTH, HU O MCTUHHOCTU BBICKa3bIBaHUS. B 3TOM

(mpeanomnoxeHue 00 OTKPHITOCTH MUPA) COCTOUT €IIe OJJHA CYIIECTBEHHAs pa3HUlla



¢ 0a3zaMu JaHHBIX.

OgHuM U3 BapUaHTOB PEIICHUS CIIOXKHUBIICHCS MPOOJIEeMbl SBISETCA
BHECEHHE B OHTOJIOTHIO HOBBIX cBeAieHUH. Tak, eciiu Obl AJi1 pacCMaTpUBaeMOro
DK3EMIUISIpA BBITIONHSJIOCH OTPAaHUYECHHE «:TOJa_BbITycka exactly 1» (s
paccMaTpUBaEMOr0 HK3EMIUIIpA CYIIECTBYET POBHO OJHO OTHOUIEHUE IO
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS TMOJXOJSIIET0 TOJ KPUTEPUH
OTHOUIIEHUS YK€ MOXKHO OBLIIO OBI C/I€NIaTh BBIBOJI O TOM, UTO CYIIECTBYIOT TOJIBKO
TaKue OTHOIIEHHUSA. DTU CBEJACHHS MOTYT OBbITh M00aBiieHbl B paszfiene «Types»

AK3EMIUISIPA ¢ UCTToNb30BaHueM BiiIaaku «Class expression editor» (puc. 21).

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsv.owl]
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Puc. 21 Vcnonb3oBanue Bkiaaaku «Class expression editory aist qrobaBieHus

MH(GOpPMaLIUU O FK3EMILISIPE

[Tocne otnaaku 3ampoca HEOOXOAUMO JOOABUTH KIIACC. DTO MOXKHO CHENATh
¢ ucnoJib30BaHueM KHomku «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20e)
WJIM CO3/1aB KJjacc u 3anoyiHuB moje «Equivalent Toy» B ero onucanuu (puc. 22).

Paccmotpum, kak JaHHBINA KJIacC OMUCHIBAETCS] B TEKCTE OHTOJIOTHH.

:HoBwiii_cmaptdon rdf:type owl:Class

owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon

.
b



[ rdf:type owl:Restriction ;

owl:onProperty :rox_Bsimmycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18]1) 111
rdf:type owl:Restriction ; owl:onProperty :roa_Beimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

owl:Class ]

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobna\OntologyProtege\resources\goodsvl.owl]
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Puc. 22 Ilpumep 3anonnenus noisa «Equivalent To» B onucanuu kiacca

Kak BuaHo, wucnosib3dyercs oTHouieHue «owl:equivalentTo», koTopoe
MO3BOJISIET CHIEJaTh BBIBOJ, YTO €CIH DK3EMIUIIPHI OTHOCITCS K «OOBEKTY»
ATOTO OTHOIICHHSI, TO OTHOCITCS M K «CYOBEKTY». A B KayecTBE «OO0BEKTa»
BBICTYTIACT IyCTOM y3€J1, SIBJISIONTUNCS TePECCUCHUEM 3 IPYTUX KIACCOB, KaK 1
MJIAaHUPOBAJIOCH M3HAYATBHO.

JlomoTHUM HamMCaHHBIN 3ampoc g paboThl ¢ TOJOM, 33JJaHHBIM B TTOJTHOM
dhopmare:

Cmaptdon and (rox_seimycka min 1) and (rox_seimycka only (xsd:integer[>= 18,
<= 25] or xsd:integer[>= 2018]))

Taxoke coctaBum 3ampoc st kinacca «Kamepodon»:

Cwmaptdon

and



(uactr Some ( Kamepa and (koiuuecTBO OCHOBHBIX Kamep Some xsd:integer[ >= 2
)
and (koMuecTBO MeranuKceleld OCHOBHOM Kamepsl SOMe Xsd:integer[ >=12 ])
and
(pazpemenue some (Pa3pemenue and

((paspemenue ropu3oHTaNb some xsd:integer| >=

3840 ]) or (pa3pelieHrue BepTUKAIbL SOME

xsd:integer[ >= 3840 ])) and

(paspemienne kanp/cek some xsd:integer[ >=60 ])

)
)

3aganus
1 CocraBuTh 3ampochl ajs octaBmuxcs rpynn: «CmaptdoH ans GuibMoBy,
«Urposoii cmaptdon», «Cmaptdon s moxomnoB». Coznate defined class s
KKJIOU.
2 CdopmupoBaTh MUHUMYM S IPYIII (HA OCHOBAaHUHU UMEH MOI00POK Ha pecyp-
ce uctounuke) st kareropuit «HoytOyku» n «XomoaunbHUkmy. st Kaxmaon u3

rpynn chopMHpOBaTh KPUTEPUHU BbIOOPA dK3eMILIIpOB U co3aaTh defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabote ObLIO MPOM3BENECHO OTHECEHHME SK3EMIUIIPOB K
rpynmnaM 1o ompeneneHHbIM Kputepusm. st storo ucnosb3oBanuch defined
classes u s3pik DL Query. JlaHHbIE HWHCTPYMEHTHI CHJIBHO PaCHIUPSIOT
BO3MOXKHOCTH pAacCyXJeHHil B pamkax oHrojoruil. Opnako, DL Query
OPUMEHSIETCS UMEHHO B PaMKax pacCyXACHUM M MMEeT psl HEAOCTAaTKOB, €CIU
HCIIOJIB30BaTh €ro TOJIBKO JJIsl MOJIy4eHHUsS! AOCTyla K SBHO 3aJaHHBIM WJIU YK€
BBIBEJICHHBIM CYITHOCTSIM OHTOJIOTMH: MEJIEHHOE BBINIOJIHEHUE (T.K. UCTIOJIb3YyeTCs

JIOTUYECKUH BBIBO,Z[); H€O6XO,Z[I/IMOCTI> YUUTBIBATh IIOBCACHHUC IIPHU BBIBOAC



(mammpumep, n00aBJIEHUS B OHTOJOTHIO «exactly» B mpomuioil pa®oThl); HEBO3-
MOKHOCTh ONHMCAHMsI HEKOTOPBIX YCJIOBWI (Hampumep, BHIOOP OTHOIIEHHM, a He
AK3EMILISPOB; BBIOOP psisia XapaKTepUCTUK cMapTdona). [losTomy s Takux 3ama4y
ucnoiib3yercs aApyrou si3eik — SPARQL [8]. JlaHHBIH S3bIK MO3BOJIIET BHIOUPATH U
I00aBJATh CYIIHOCTH B OHTOJOTHIO, opMupoBath HOBBIM rpad RDF. B nannom
pabote OyayT pacCMOTPEHBI TOJIBKO BO3MOKHOCTU BbIOOpA. SI3bIK CHHTAKCHUECKH
cxok ¢ SQL (1 He TONBbKO CHHTaKCUYECKU. B 4acTHOCTH, OH Take OCHOBAaH Ha
MIPEJITOJIOKEHUHN O 3aKPBITOCTH MUpPa, B oTiimure oT DL Query), mpuMeHsieMbIM JIIs
aHAJIOTMYHBIX 3a/1a4y B 0a3ax naHHbIX. [loaTomy (1 moromy uto SQL moimKkeH OBITH
y>K€ 3HAaKOM 00y4aeMbIM) C HUM OyJlyT NPOBOAUTHCS aHAJIOTHH.

Jns pa6orel ¢ SPARQL B cucreme Protégé HeoOXoauMo aKTHBUPOBATH
BKIaaky « Window -> Tabs -> SPARQL Query» (puc. 23). Heo6xoaumo moHNMATh,
yto SPARQL 1 Mexanusm paccyxaeHuii B Protégé paboTaioT HE3aBUCUMO U HE
BJIMSIIOT Ha PE3yJIbTaThl paObOTHI APYT Apyra. ITO 03HAYAET, YTO HET BO3MOXKHOCTHU
BbIOpaTh OK3eMIUIpel kiacca «HoBwI cmapTdoH», KOTOpBIE SBISIOTCA
BbIBEICHHBIMU. [Ipr 3TOM 3TO BO3MOKHO B paMKax, HarpumMep, ondauorexku Apache
Jena g a3w1ka Java.

[lepBoHavanbHO BEIOEpEM TEpBhIE 2 cMapT(HOHA U XapaKTEPUCTUKHU UX KaMep
(KoMuecTBO KaMmepa; METaruKCelld; arepTypa) U pacCMOTPUM Ha MPUMEpPE ATOTO

3a1poca OCHOBHBIC CHHTAKCUYCCKNEC KOHCTPYKIIUH.



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

File Edit View Reasoner Tools Refactor Window Help

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

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/i2001/ XMLSchema#>
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate ?object}|

subject predicate object
0CODEHHOCTH_OCHOBHOWN_Kamepb! rdfs:subPropertyOf cBoboaHoe
0C0BEHHOCT_OCHOBHOI_Kamepbl rdf-type owl:DatatypeProperty
cBobogHoe rdf-type owl-DatatypeProperty
e19da698_a754_4c83_bb50_7538f8495dff hashCode "1618122867"*<http://www.w3.0rg/2001/XML
e19da698_a754_4c83_bb50_7538f8495dff sourceOntology 37228bc9_760d_494c_8f31_8588dc08ead6
Execute B

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

Puc. 23 Bxnaaka «SPARQL Query» B cucteme Protégé (a — mose BBo1a 3ampoca;

0 — pe3ynbTaThl 3a1IPOCa; B — KHOIIKA BBINIOJHEHUS 3a1IpOCa)

#CHauasa npuBOJUTCS OJIOK CTAHJAPTHHIX MPEYUKCOB AJIT TOTO, YTOOBI HE
3aMKChIBATh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca

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

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

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

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

#Taxxke He0OX0aUMO 100aBUTH MpPEePHUKC JJIsi CO3JaHHON OHTOJOTUM (ee
uneHtudukaTop o6epercs ¢ Bkiiaaku «Active Ontology»)

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

#Ilocne npeduxcos uaet konctpykuus SELECT {nepemennsble}, koTopas
OMHCHIBACT YTO Oy/ET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca

#Bce nepeMeHHbIE HAUNHAIOTCS C «?» U MEPEUUCTISIOTCS Yepe3 mpoden

SELECT ?cmaptdon ?kamepa 4ucio 7kamepa MII 7kaMmepa_arm

#Jlanee uner koucrpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuchiBaroTcs


http://www.w3.org/1999/02/22-rdf-syntax-ns
http://www.w3.org/2002/07/owl
http://www.w3.org/2000/01/rdf-schema
http://www.w3.org/2001/XMLSchema
http://myontologies.com/goods
http://myontologies.com/goods

aHaJIOrM4YHO cuHTakcucy Turtle, 4To MO3BOJISAET TAKIKE UCIIOIB30BAThH PA3ACTUTENN
LDy 4GPy ED.
WHERE {

#BMECTO  OTHENBHBIX CYHIHOCTEH MOTYT CTaBHTCS II€PEMEHHBIE,
HaunHamonmecs ¢ «?». Ha HUX MOryT HaKIAaAbIBaThCS YCJIOBUSA, OHH MOTYT
BbIOMpaThCs B paMKax crucka nojeit B « SELECT».

?cMapTdoH :yacTh 7kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX KaMep ?7Kamepa_Yucio ;
:KOJINYECTBO METANMKCEIEN OCHOBHOM KaMephl ?Kamepa_MI ;
:afepTypa_OCHOBHOWM KaMephbl 7Kamepa_ar }
#]lanee unet konctpykiua ORDER BY, no3Bosnstomas 3a1aTh COpPTUPOBKY
pE3yJIbTAaTOB
ORDER BY DESC(?xamepa_am)
#Jlanee wuper woHcTpykims LIMIT, OFFSET mno3Bonstomas 3amaTh
KOJIMYECTBO MPOITYCKAEMBIX 3aIMMCEH U KOJTUYECTBO BHIOMPAEMBIX
LIMIT 2 OFFSET O
Kak BugHO, cTpykTypa 3ampoca cxoxka ¢ s3slkoM SQL (B ToM wyucne
noctynabel kKoHCTpykunn GROUP BY, HAVING), onnako coaepkxumoe OJIOKOB
paznuyaetcsi. OcHoBHas yactb — WHERE, pazbepem monpoOHee ee BioKEHHbIE
KOHCTPYKIIMH, KOTOPbIE OyAyT UCIOJIb30BAThCSl B paMKax paOOThI:
1. Tpoiika «cyOBeKT npeaukar o0bekT». Ha Mecte kaxa0ro u3 3J€MEHTOB TPOUKH
MOXKET CTOSITh KOHKpeTHBIN |RI wnn mutepan unu nepemennas. [lo3BomsieT BHIOpAThH
BCE TPOWKH OHTOJIOTMH, TMOAXOASIIME TMOJ 3aJaHHYI0 (3aJaHHas Tpoilka
UCIIOJIb3yeTCs Kak Macka). [Ipu BeiOOpe: Ha MecTe NepeMEHHBIX B 3aIaHHOM TpOHKe
MOXKET CTOATH Jt00as CYIIHOCTh B BBIOMpPAEMOMl TpPOWKE;, JUTEpaibl JOJKHBI
COBMNAJaTh MO 3HAYEHUIO, TUITY, A3bIKY; IR] Ha COOTBETCTBYIOIINX MeCTax JAOJKHBI
COBMA/IATh.
2. Paznenurenu «.» MeXAy TPOMKAMU MOXXHO MHTEPIIPETUPOBATH KaK JEKAPTOBOTO

IMPOU3BCACHUEC, HO C YUYCTOM PpaBCHCTBA COOTBCTCTBYIOIIHUX IICPECMCHHBIX.



Hampumep, «?cMaptdoH :KOJ_MPOU3BOIUTENS ?KOA» IMO3BOJSET BbIOpaTh BCe
TPONKH, B KOTOPBIX MPUCYTCTBYET OTHOIICHUE «KOJ MIpou3BoauTens». Eciu B
OHTOJIOTUHU 2 CMapT(OHA U TOJIBKO y OJHOTO U3 HUX €CTh 3TO OTHOIICHUE, TO OyAeT
BbIOpaHa 1 Tpoiika.

«?cmaptoH YacTh 79acTh» MO3BOJSIET BHIOpATh BCE TPOWKH, B KOTOPHIX TPH-
CYTCTBYET OTHOIICHHE «4acTh». Ecu B OHTOJOTUH 2 cMapTPoOHA U Y KaKIOTO U3
HUX 10 5 yacTtel, To Oyner Beiopano 10 Tpoek.

Ecnu  ynpouieHHO paccMOTpeTh NOpSAJOK BblOOpa B pamMkax «?cMapTdoH
:KOJI_TTPOU3BOAUTENA KO . 7cMapTdOH :4acTh 74acTh», TO OyAeT cHavyaia BbiOpaHa
1 3anucek mo mepBoi Tpoiike, 10 3amuceit mo Bropoi. Jlanee Oyner chopMUpOBaHO
10 3anmceil kak Bce BapuaHThl COBMEILEHUHM AaHHbIX 3anucel. [locne yero OynyT
ylajeHbl 5 3amucei, rjae B paMKaxX OJIHOMMEHHBIX MEPEMEHHBIX «CMapTPOH» He
COBIAAAIOT 3HAYECHUS.

3. B paMkax Tpoek Takke MOTYT HCIOJIb30BaThCS MYCTHIE Y3JIbI, ONMHCHIBAEMbIC
aHaJOTM4HO cuHTakcucy Turtle ¢ ucronbzoBanueM «| |».

4. OPTIONAL { {Bnoxennas udactb where} }. Ilo3BosisieT 3a7aTh BJIOKEHHBIH
3ampoc, KOTOpbIA OyIeT HCHONb30BaH TOJBKO TMpPU HAJIUYUHU PE3YyJbTaTOB.
Hampumep, «?cmaptdoH :koa_mpou3BOAUTENS ?KOA . 7CMapTPOH :4acTh 74acThb»
Bb1OepeT 10 3amuceit, eciiv B OHTOJIOTHU OyAeT 2 cMapTdoHa 1 5 yacTel y KaxKaoro.
Ho, ecnu Oyzaetr 2 cmaptdona u 0 yacteid y KaXI0ro, TO HUKaKUX PE3yJbTaTOB
BbIOpaHo He Oynet. [Ipu aToM «?cMapTdon :koa_npousBoautens ?kox OPTIONAL
{ ?cmapTdoHn :yacTh ?49acTh }» BeIOEepeT Takxke 10 3amuceld B mepBoM ciiydae, HO 2
3amucu Bo BTOpoM (4acTh B pamkax OPTIONAL yuuteiBaThCs HE Oyner).

5. FILTER({ycnoBue}). Ilo3Bossier ocTaBUTh B pamMKax BBIOpPaHHBIX 3amucei
TOJIBKO T€, KOTOpble TOAXOAST mnox ycinoBue. Hampumep, «?cMaptdon
:roa_sbinycka ?roa FILTER(?rox > 18)» mo3BonsieT BBIOpaTh TOJIBKO TE pe-
3yJIbTaThl, T/I€ TOJ BBITYCKa 1Mo3aHee 18 (CTOUT yYuTHIBaTh, 4TO €CIIH Y cMapThoHa
2 TaKMX OTHOLIEHUS M Y OJTHOTO 3HaueHue 0ombiie 18, a y Apyroro MeHbliie, To cam
cMapTdOH BCe paBHO Oy/ieT BHIOpaH, T.K. OJTHA U3 3aMUCel ¢ HUM OyJIeT MOJAXOAUTh

nox ycnous). T.x. FILTER He sBnserca Ttpoiikod, TO mociie HEro Her



HEOOXOIMMOCTH MCMOJIb30BATh pPA3AENUTENU. TakuX KOHCTPYKLMA B 3ampoce
MOXeT ObITh MHOXecTBO. B pamkax ycnoBuii FILTER moryr wmcnons3oBatbes
onepannu: &&, ||, <, >, <=, >=, =, |=. Taxke MOTYT HCTIOJIL30BaThCSI BCTPOCHHBIC
dbyHKIIMH, HaTIpuUMep, regex, isLiteral (cmucok Bcex (yHKIUH 3/1€Ch TPUBOJAUTHLCS
He OyJIeT ¥ MOKET OBITh HalJIeH B JOKyMECHTAITHH ).

6. FILTER EXISTS { { Bnoxxennas gacte Where} }, FILTER NOT EXISTS { {
BiokeHHas yacth Where} }. Cnenmansabie Buasl FILTER, koTopbie ocTaBisior

3aMucH, JIJIsi KOTOPBIX BIIOXKEHHBIN 3apOC BEPHYJI/HE BEPHYII PE3YIbTaThI.

3Has OCHOBHbBIE KOHCTPYKLHH, COCTaBUM CIIEIYIOIIMH 3ampoc: BBIOOP
uHpopManuu (UIEHTU(PUKATOP, KOJ IPOU3BOIUTENSA, KOHPUTYpaLHsl IPOLIEccopa,
€MKOCTh  aKKyMYJIATOpa, KOJIMYECTBO METANMKCENIEel OCHOBHOW KaMepsl,
JMaroHasb 9KpaHa) o Bcex cMaptdonax He ctapee 2018 roaa ¢ «Super AMOLED»
DKPaHOM.
Heo0xoauMo y4uThIBaTh, YTO YaCTh MH(GOPMALIMK MOKET OTCYTCTBOBAThH, HO
IpU 3TOM PE3yJIbTaT BCE PABHO JOJHKEH OBITh MpPEJCTaBJICH, 3HAYUT HEOOXOAUMO
HCIIOJB30BaTh MHOXKeCTBO KOHCTpykumid OPTIONAL. VYcmoBus Ha rox M sKpaH
ABIIAIOTCS 00s13aTENbHBIMU M CYLIHOCTH, HE HMEIOUIME 3TOM HHpOpMaiuu, He
JOJKHBI BBIOMPAThCS. Y CJIOBHE HA 9KpaH HAKIIAJbIBACTCA Yepe3 MEXaHU3M TPOEK.
VYcaoBue Ha roa AOKHO YYUTHIBATh, YTO MOTJIO OBITh Mepen3aanue cMapThoHa 1
HECKOJIBKO TaKUX OTHOIIEHUH. 3HAYUT HEOOX0IMMO WIIH pabOTaTh C MUHUMAJIbHBIM
ronoM niu rucnoas3oBaTh KOHCTpyKIUoo FILTER NOT EXISTS.
SELECT ?cmaptdon ?xon ?koHdurypanus ? iuaroHaib ?€MKOCTh ?MIT
WHERE {
#C MOMOIIIBIO MYCTOTO Yy3JIa OTPE/IEIIsIEM YCIOBUE, YTO BHIOMPACMBIN
UACHTU(PUKATOP TOJKEH ObITh "CMapTdoH" 1M ero noakiacce
?cmaprdon rdf:type [ rdfs:subClassOf* :Cmaptdon ] .
#yCJIOBHE, YTO CBSI3b ''TOJ BRITyCKA'" TOJKHA CYIIECTBOBATh. Peann3oBaHo
BJIO’KEHHBIM YCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKHUX TOJ0B HE BHIOPAIOCH

HECKOJILKO 3amnucen



FILTER EXISTS {?cmaprdon :roa_Bsintycka ?rof}

#ycnoBue Ha "HOBU3HY'" roja BhIITyCKa

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

#cuuTaem, 9TO AUCIUIeH onuH. [[71s HeckonbkuX BbiOepeTcs nHpopManus
TOJIBKO O TOAXOIAIIUX

?cMmaptdoH :yacTh ?auctuieit . ?aucriei rdfitype :ducmeii .

#ycnoBre Ha TEXHOJIOTHIO U3TOTOBICHHS dKpaHa

?AUCIIIIEN :TEXHOJIOTUS_M3TOTOBIICHUS JKpaHa
?texnonorus FILTER(regex(?Texnomorus, "super amoled™,
")

#nonoyiHUTENbHAS BbIOMpaeMast nH(opmalus (Mpy HATUYUN)

OPTIONAL {?cmaptdoH :kKoa_NPpOU3BOAUTEINS 7KOI }

OPTIONAL {?cmaptdon :gacts ?miporr . ?miporr rdf:type :IIpomeccop .
mpotl :kKoH(Urypanus_npoueccopa ?koHpurypanus }

OPTIONAL {?aucruteii :quaroHaib 3KpaHa ?auaroHab

OPTIONAL {?cmaprdon :yacts ?akkyM . ?akkym rdf:type : Akkymymstop .
?akkym <http://myontologies.com/goods#eMKOCTh akKymymnsiTopa MA*u>
?emkocTh } OPTIONAL {?cmaptdoH :9actsh ?kamepa . ?kamepa rdf:type :Kamepa .

?7KaMepa :KOJIMYECTBO MeranuKcesae OCHOBHON Kamepbl ?Mi } }

3aganus
CdopmupoBaTh 3ampochl:

1 BBIOOp BceX cMapTHOHOB M HHPOPMALIMH O HUX (aHAJTIOTUYHOM OMUCHIBAEMOM
B pabote) ¢ akkymyssitopom He MmeHee 500 MA*g

2 BBIOOp BCEX BapHaHTOB OJIOKOB KaMep CMapTPOHOB ¢ ux uHbOpMaluen
(anepTypa, KOJTUYECTBO KaMep, MPOU3BOAUTEINb, METATUKCEIIN, pa3pellieHue BUIEO-
CBHEMKH)

3 BBIOOp BCEX BAPUAHTOB MOJYJIEH AKpaHOB ¢ MX MHGOpPMAIUEH (IUaroHab,

paspelleHue, MIOTHOCTh MUKCENEN, TEXHOJIOTUS U3TOTOBJICHHS YKPaHa)


http://myontologies.com/goods#емкость_аккумулятора_мА
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4 BbIOOp NepBBIX 10 HOYTOYKOB C UX XapaKTepUCTUKAMU: KOH(UTypalus po-
1[eccopa, TaKTOBas 4YacTOTa, JAMArOHAIb 3KpaHa, pa3pelieHUe 3KpaHa, pa3mep
OTEepaTHUBHOW TMaMATH, pa3Mep HOCUTENS HHQOpPMAIMH, TUI HOCUTeNs HH)Op-

Malun, CIIMCOK pa3bE€MOB

Hanuncanue npaBuJI ¢ ucnojib3oBaHueM sisbika SWRL

B pamkax mnocnemHeit paGoTel HEOOXOIUMO CHOPMHUPOBATH B OHTOJIOTHU
npaBujia, KOTOpPbIE TO3BOJIAT, YYWUTHIBas OCOOEHHOCTH MpEIMETHON 00JacTu,
dbopMHupOBaTH BBIBEJCHHBIC OTHOIICHUS. JIJIS mpuMepa pacCMOTPHM IPABHIIO,
KOoTOpoe OyneT oTMeuaTh CBEIACHUS 00 akKymynsTope cMmapTdoHa Kak
COMHUTEJIbHBIE, €CIIH 3asIBIIEHHOE BpeMs paOOThI B pEKUME Pa3roBOpa MPEBHIIIACT
«EeMKOCTb aKkymyJisitopa / 250».

SWRL [9, 10] mo3BoAsi€T COCTABIATH MPABUIIA, SBIISIIOIINECS UMIUTUKALIUEH
MEXAYy MPEeAnochuikon u cieacteueM. [locnie 3amycka mMexaHuW3Ma pacCyKJICHUN
OHTOJIOTHSI OYyJIeT U3MEHSThCS B COOTBETCTBUM C OJTHUMHU IPaBHIIAMHU.
[IpeanochuIKaMu B CIICICTBUSIMU SIBJISTFOTCSI BRIPQKCHHS HAa OCHOBE MPEINKATOB (B
TOM 4YHCJI€ CO3JaHHBIX B paMKaxX OHTOJOTrui). PaccMoTpuM CHHTakcuc Ha
puMepax:

1 Cmaptdon(?x). Oznauaer ?X rdf:type :Cmaprdon (?X aHajsornueH
nepeMeHHbIM B si3bike SPARQL)

2 gyacTh(?X, ?P) — 03HayaeT ?X :yacth ?P. Takum 00pa3oM MOKHO 3amucaTh
peauKaT Ha OCHOBaHUU JIF000TO co31aHHoro data miu object property.

3 Cmaptdon(?x) ™ yacts(?X, ?p). onepaius «and» 3amMCHIBACTCS Kak «’».

4 Cmaptdon(?x) ™ uactb(?X, ?p) -> saBiusercsa_dactbio(?p, ?X). Onepariys M-
TUTMKAIIAN 3alMCBIBACTCS KaK «->«. JlTaHHOE TIPaBUIIO OTIPEIEIsAeT aKCHOMY O TOM,
YTO €CIHU ?X ABJISETCS CMapT(POHOM U COJIEPHKHUT YaCTh 7P, TO TAKKE MOKHO
CKazaTh, UTO ?p ABysieTcs yacTbio ?X. [lomoOHOe nmpaBuiio renepupyercs
aBTOMATUYECKU B COOTBETCTBUU C moJieM «inverseOf», KoTopoe MbI yKa3bIBaau B

MPOLUIBIX padoTax.



N3 BCTPOCHHBIX MPEIUKATOB [9] oynyT HEO0OXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x Menblie wiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GosnbIiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?X ctporo 6ombiie ?y); swrlb:divide(?x, ?y, ?z) (B 72X
pe3yabTar onepanuu ?y/?z).

JIst OTJTafK¥l yCIIOBHBIX YacTell MpaBUII MOXET HCIIOIb30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyJIeT HCHOIB30BAThCS TOJIBKO MPEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH mO3BOJIAET OTOOpPA3UTh TOJIH30BATEIIO BCE
NEPEUUCIEHHBIE CYITHOCTH, JUIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
00pazoM MOXHO MpeoOpa3oBaTh MPABUJIO B aHAJIOT 3apoca U MPOBEPUTH, YTO OHO
MIPUMEHSCTCS TS 3alIaHUPOBAHHBIX CYITHOCTEH.

Chopmupyem SQWRL mnpaBuiao mo 3agaHHBIM B paboTe KPUTEPHSIM:
«Axkymymstop(?a)  ~  eMmKkocTb akkymynstop MA 4(?a, ?v) ~  Bpe-
Msa_paboTel_B_pexume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMeHHO Takue 3amucu o
aKKyMyJsiTOpax OyAayT OTMEYaTbCsl COMHUTEIBHBIMH. UTOOBI TIPOBEPUTH
KOPPEKTHOCTh YCJIOBHI JaHHOTO TMpaBWiia CJIEAyeT PacCMOTPETh JUISl KaKHX
aKKyMYJISITOPOB 3TO TMpaBwiio OyAeT cpabaTeiBaTh (BBIOpaTh HAECHTHU(PUKATOD
AKKyMYJISITOPA, 3asIBJICHHOE BpeMs paOdO0ThI ¥ BBIYMCIEHHOE BpeMsl padOThI).

st noctyma k SQWRL Heob6xoaumMo akTuBHpoBaTh BKiIanky « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOX0auM0 co3aaTh nMpaBuio (puc. 240) u
BBeCTH ero Teio (puc. 25B). Jlamee HEOOXOIUMO BBIICIUTH MPABUIO M HAXKATh
KHOIIKY 3amycka (puc. 24a, puc. 24B). Ilocne storo pesynapTaT pabOTHI MOXKHO

YBUJIETh Ha BKJIQJIKE, COOTBETCTBYIOIICH UMEHU TIpaBuiia (puc. 25r).



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

File Edit View Reasoner Tools Refactor Window Help

© goods (htip://myontologies.com/goods) v Search...
DL Query x| OntoGraf x| SWRLTab x|SQWRLTab x| SPARGL Query
Active ontology : * | Entities * | Individuals by class
Name Query Comment
S1 AKKYMYNIATOD(?a) * eMKOCTb akkvMVNATop MA uy(?a. ?v) " BpemA paboTbl ...
e b aKKVMVIS A 3 spemA padoret L . . . |

a

MKO

a

6
New Edit = Clone Delete

SQWRL Queries |OWL 2RL |s3 |

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

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

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

Run

To use the click > Start ¥ Show

Puc. 24 Bknanka SQWRL B cucteme Protégé (a — ciucok co3aaHHBIX MPaBWIT; O —
KHOIIKHM CO3/IaHMsI HOBOTO MPaBUJia U PeJaKTUPOBAHUS BBIJICJICHHOTO; B — KHOIIKA
3ammycka BRIOPAaHHOTO MPaBHIIA)

Y6enuBIIUCh B KOPPEKTHOCTH YCIIOBHOM YacTH MpaBMiia, MOXKHO MEPEHECTH
ero B cricok SWRL npasun (Window -> Tabs -> SWRL Tab) u u3meHuTh ero
3akimroueHre. Ha nmanHoi Bkimaake yxke otoOpaxkarorcss Bce SQWRL mnpasuina,
OJIHAKO OHU OTMEUEHBl KaK HEaKTHBHbIC. MOXHO WM HM3MEHUTH TPaBUIO U
OTMETHUTh €T0 aKTUBHBIM WUJIM CO37]aTh HOBOE. Y CIIOBHAsI YacTh MPaBUJIa OCTAETCS
NpexHel, a 3akmoueHreM Oyner sBisATbes  «CoMHuTenbHO(?a)»  (Takke

HEOO0XOIMMO CO31aTh COOTBETCTBYIOIIUI KJIACC).



File

Name _
|s3
Comment
DL ad |
Aca/e Status
|ok

I'H”

1 KKyMYNATop(?a) * eMKOCTb_aKkymynAaTtop_MA_u(?a, ?v) * Bpema_paboTbl_B_pexume_pasrosopa(?a, ?t) *
swrib-divide(tr, v, 250) ~ swrib:greater | han(2t, 2tr) -> sqwrl:select(?a, “2tr, v)
B

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr \%
:SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click R > Start v Show o

Puc. 25 Bxmanka SQWRL B cucteme Protégé (a — okHO perakTUpOBaHMsI IPaBUIIA;
0 — 1M paBUJIa; B — TEJIO MpaBUia; I — pe3yJIbTaThl BHIIOJHEHUS paBUiIa; 1 —
KHOIIKa Iepe3alycka mpaBuiia)

Tenepb HEOOXOIMMO 3aIMyCTUTH MPABUIIO, PEABAPUTEITHHO 3arPy3UB MOHATHS

u3 oHTOJIOTHH (puC. 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 uy(?a. ?v) * Bpema pabo...
New

T A e
'Control | Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL |

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

Look at the 'Inferred Axioms' tabtoﬁsee the inferred axioms. » r

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bxnagka SWRL B cucreme Protége (a — akTUBHOCTD IpaBuia; 6 — KHOIKA
3arpy3Kd MOHSATHUH/aKCMOM U3 OHTOJIOTHH U CITMCKA MPABUJT; B — 3aITyCK BBIBO/IA HA

OCHOBC ITpaBuJI; I' — BHCCCHUC BBIBCICHHBIX MOHSITUH B OHTOJIOTHUIO, A — CITHCOK



BBIBCACHHBIX HOHHTI’Iﬁ; € — HﬂCTpOﬁKH BBIBO,Z[a)

[Tocse 3Toro MoO>KHO 03HAKOMHUTBHCS C BBIBEJCHHBIMU akcHoMaMu (puc. 26.1).
B ciydae mactpoek mo ymomdanuio ux oyaet 6omabine 100. DTo cBsI3aHO € TEM, UTO
BBITIOJTHSIETCS MHOXKECTBO CTaHJAAPTHBIX MIPaBu (Hanmpumep, GopMUPOBAHHUE HOBBIX
OTHOIIIEHUH B COOTBETCTBHUU C onrcanueM «inverseOt»). J{ns Hamero npumepa 31o
HeoOs3atenbHO. [ToaTomy MoxkHO Ha BKIagke «OWL 2 RL -> OWL2RL Control»
BBIKJIFOYMTh BCE TaOIMIIBI CTAaHAAPTHBIX MpaBui. Ilociae 3TOro B BBIBEACHHBIX
aKCMOMax OCTaHYTCA TOJBKO aKCHOMBI, TIOJYYCHHBIC C HCIIOIh30BaHUEM

CO3AaHHOTIO IIpaBHJIA.

3ananus
1 CdopMupoBaTh MUHIMYM 5 TIPABIII, BBISIBJISIIONIAE COMHUTEIBHBIC OTTCAHMS
Pa3TUYHBIX XapaKTEPUCTHUK.
2 CdopmupoBaTh TpaBUIIO, KOTOpPOE€ B  3aBUCHMOCTH OT ©MKOCTH

AKKyMYJISITOpa, TAaKTOBOW YacTOThl IPOLIECCOPA, PA3PELICHHsS 3KpaHa U €ro
auaroHanu oynet GopMHpOBaTh MIPUMEPHOE BpEMsI aBTOHOMHOM pabOThl HOYTOyKa

B peXXHMMax: urpa, pabora, o>kugaHue.

IIpakTuyeckue padoTsi 6.

PazpaboTtka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocs! (KoMIeTeHIIMH, HABBIKH) AJI51 OCBOCHMS
7. I3yunTh NpUMepPbI MOCTPOEHUS IKCIIEPTHBIX CUCTEM.
8. Hayunthcs co3maBaTh U peraktupoBath 0asy 3Hanuii IC.

9. Hayunthcst peanu3oBbIBaTh U TECTHPOBATh 0a3y 3HAHUH.

Teopernyeckasi yacTb
DkcnéptHas cuctéma (DC, aHriL. expert SyStem) — KOMIbIOTEpHAs CUCTEMa,
CIOCOOHAs YaCTUYHO 3aMEHHUTH CIICITUATICTA-IKCTIEPTa B Pa3pEIICHUH TPOOJIEMHOM

cutyaiuu. CoBpemennbie OC Hauanu pa3pabaTbIBaThCS HCCIEAOBATEIAMU



ucKyccTBeHHOro uHTesuiekta B 1970-x rogax, a B 1980-x mosry4usiam koMMepueckoe
nojkperuienne. [lpeamecTBeHHUKaMU SKCIEPTHRIX CUCTEM ObUIM MPEIOKEHBI B
1832 rogy C. H. KopcakoBbM, CO3JaBIIMM MEXaHWYECKHE YCTPOWCTBA, TaK
HA3bIBAEMbIC «MHTEIJUICKTYaJIbHbIEC MAIIMHbBI», TO3BOJISIBIINE HAXOUTh PELICHUS 110
3aJJaHHBIM YCJIOBHSIM, HAIIPUMED, OTIPENETATh Hanbosee MoIX0AIIHE JIEKapCTBa M0
HA0JII01aeMbIM Y MAIlUEHTa CUMIITOMaM 3a00JIEBaHUS.

B undopmatnke 3KCHEpTHBIE CHCTEMBI PACCMATPUBAIOTCSI COBMECTHO C
06azamu 3HaHui (6a3a 3Hanuii (b3; anrn. knowledge base) B mHpopmaTuke u
MCCJIEIOBAHMIX UCKYCCTBEHHOIO MHTEIIEKTa — 3TO 0CO00ro poja 6a3a JaHHBIX,
pazpaboTaHHast JUIsl ONEpUpPOBaHUS 3HAHMSAMU. ba3za 3HaHUI  COJIEPKUT
CTPYKTYpPHUPOBAHHYIO HH()OPMAIINIO, TTOKPHIBAIOIIYI0 HEKOTOPYIO 00JIaCTh 3HAHMIA,
JUISL  WCTIOJNBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (WM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HAaHUN paboOTalOT COBMECTHO C
CUCTEeMaMH TIOWCKa WH(OpPMAIH, HUMEIOT KIACCU(PHUKAIIMOHHYIO CTPYKTYPY
(kmaccudukarys (kaaccupuiupoanue) (ot aar. classis — paspsia u nar. facere —
JienaTh) — OCOOBIN Cilydail MPUMEHEHHS JIOTHYECKOW omneparuu aejeHus oobema
MOHSITHS, TIPEACTABISIONUN CO00 HEKOTOPYIO COBOKYIMHOCTH JCNICHUH (JIeneHue
HEKOTOPOTO KJIacca Ha BUIbI, ACJICHUE ITUX BUJOB U T.11.) U (hOpMaT PEICTABICHUS
3HaHUU (MpeJCTaBIICHUE 3HAHUI — BOMPOC, BOZHUKAIOIIUM B MH(DOpMATUKE — C
moI00POM TIPEACTABICHHUS KOHKPETHBIX M OOOOIIEHHBIX 3HAHWM, CBEICHUN U
dakToB s HakorieHUus U oOpadotku mHbopmarmu B DBM. ['maBHas 3amaua B
ucKkyccTBeHHOM nHTeiekTe (M) — HayduThesl XpaHUTh 3HAHUS TAKUM 00pa3oM,
9TOOBI TPOTPAaMMBI MOTJIM OCMBICIIEHHO 00pa0aThiBaTh MX M JOCTHTHYTH TEM
000Ul YEeJIOBEUECKOTO UHTEIIJICKTA).

[TonHoneHHble 0a3bl 3HAHUN cojiepKaT B ce0€ HE TOJBKO (PAKTHYECKYIO
uHopmaIMio, HO W TpaBWja BBIBOJAA, JOIMYCKAIOIIME aBTOMAaTUYECKUE
YMO3aKIJIIOUCHHsI O BHOBH BBOJHMMBIX (PaKTax M, Kak CIEACTBUE, OCMBICICHHYIO
o6pabotky wuHpopmanuu. OO61acTh HAyK 00 MCKYCCTBEHHOM HHTEJUICKTE,
u3ydamomas 0a3pl 3HAHUH U METOAbl pabOThl CO 3HAHUAMHU, HA3bBIBACTCSA

WMHKEHEpHUEeH 3HaHMI) KaK MOJIEJIM TOBEACHHS SKCIIEPTOB B OIPE/IeIEHHON 001acTu



3HAHUU C UCIIOJIB30BAHUEM MPOLEAYP JIOTUYECKOTO BBIBOJA U MPUHATHUS PELICHUM,
a 0a3pl 3HAHMM — KaK COBOKYIHOCTH ()aKTOB M MpPaBWJI JOTHYECKOTO BBIBOJA B
BBIOPAHHOW TIPEAMETHON 00JIACTH ACATENBHOCTU. B MHCTPYMEHTANBHYIO CHCTEMY
BXOJIAT MOMHUMO ONMCAHHOW BBINIE€ SKCHEPTHON 0O0OJIOYKH MPOTrpaMMa-pesaKkTop
0a3 3HaHUIl ¥ IporpaMMma JIOTHYECKOTO BBIBOIA.

dmanwl pazpadomku IKCREPMHBIX CUCHEM:

1. Hoenmudghuxayus.

Ornpenenenne y4aCTHUKOB M UX POJIEN B MPOLECCE CO3MAHUA U DKCILTyaTaluu
SKCIIEPTHOM CUCTEMBI.

B nponecce co3nanus SKCIEPTHON CHCTEMBI MOTYT Y4aCTBOBATh CIEAYIOIINE
CIICLIMAJIMCTBI: UHKEHEPHI 110 3HAHUSAM, SKCIEPTHL, IPOrPAMMUCTHI, PYKOBOIUTEIb
MIPOEKTA, 3aKa34uuKu (KOHEUHbIE Mojb30Barenu). [Ipu peanuzannu cpaBHUTEIBHO
MIPOCTHIX IKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOKET U HE ObITh. Ponb MHKEHEpa
0 3HAHUSAM - BBIY)KMBaHUE NPO(PECCHOHANBHBIX 3HAHUW U3 DKCIEPTOB U
MPOEKTUPOBaHUE 0a3bl 3HAHMI DKCIEPTHOM CHUCTEMBI U €€ apXUTEKTYPHI.
[Iporpammuct HEOOXOIMM TPH pa3pabOTKe CIEIHUATU3UPOBAHHOTO MJIsi JAHHOU
AKCIEPTHON CHUCTEMBI MPOTPAMMHOIO OO€CHeueHHs, KOrja MOAXOMSIIEro
CTaHAAPTHOTO (HampuMmep, OOOJOYKM MJi CO3JaHHS SKCIEPTHON CHUCTEMBI) HE
CYLIECTBYET UJIU €0 BO3MOYKHOCTEN HE IOCTATOYHO U TPEOYIOTCS TOTIOTHUTEIbHBIE
MOYJIH.

B npomecce »skcruyatanmu  MOTYT NOpPUHMAMATh y4acTUE€ KOHEYHBIE
NI0JIb30BATEIIN, SKCIIEPTHI, aAMUHUCTPATOP.

Ha sToMm sTane pa3paboTyuK JOJIKEH OTBETUTh Ha CIIEAYIOLIUE BOMPOCHL:

- Kakoii kiacc 3a7a4 107KHA peliaTh SKCIepTHas cucrema?

- Kak a1 3a1aun MOTYT OBITH OXapaKTEPU30BAHBI WJIN OTPEACIICHBI?

- Kakre MOXHO BBIICIUTH OA3a1a49un?

- Kakue rucxoHble TaHHbIE JOJKHBI UCIIOJIB30BATHCS AJIsl pEIICHUS ?

- Kakue moHATHS ¥ B3aMMOCBA3U MEK]1y HUMU HCIIOJb3YIOTCS MPU PELIEHUN
3a/1a4y KCIepTamu?

- Kakoii BHJ UMCCT PCIICHUC, U KAKUC KOHOCIIONWH UCIIOJIB3YIOTCS B Hem?



- Kakne acniekTsl onbITa 3KCIepTa CyIeCTBEHHBI 1JIs PEIICHU 3a1a4u?

- KakoBa nmpuposia 1 06beM 3HaHUM, HEOOXOIMMBIX JJIsl pELICHMS 3a1aun?

- Kakue npenstcTBust BCTpeyaroTCs MpY peLIEHNH 3a1a4?

- Kak 3T1 moMexu MOryT BIMATH HA PELICHUE 3a1a4?

2. Konyenmyanuzayus.

Ha 3ToM 3Tane pa3pabOTYuK JOJKEH OTBETUTh Ha CJIEAYIOIIUE BOIPOCHL:

- Kakne Tunel JaHHBIX HYKHO UCIIOJIb30BaTh?

- UTo U3 AaHHBIX 33JJaHO, & YTO JOJHKHO OBITh BBIBEAECHO?

- ImeroT 5ii mo3aaun HAMMEHOBAHUSA ?

- Imerot u cTpatern HAMMEHOBaHUA ?

- HMMerrcs M ACHBIE YAaCTUYHBIE TUIOTE3bl, KOTOPBIE IIMPOKO
HCTIOJIB3YIOTCA?

3. ®opmanmu3arus.

4. Peanu3anusi npOTOTUITHOM BEPCHH.

5. TectupoBanue.

6. [lepenpoekTrpoBaHue MPOTOTUITHON BEPCUH.

Ha3nauenue, 603modcHocmu U  HNPUHUUn padomsl OANECO6CKOU
cmpamezuu OUeHKU 6160006

baiiecoBckasi cTpareruss OIIEHKH BBIBOJIOB - OJIHA W3 CTPaTEryi,
OPUMEHSEMBIX JUII OLEHKH JOCTOBEPHOCTH BBIBOAOB (HAmpHUMeEp, 3aKJIIOUYEHUN
OPOIYKIMOHHBIX MIPABUII) B AKCIEPTHBIX cucteMax. OcHOBHas ujaest 0ailecoBCKOM
CTpaTeruu 3aKJIF0YAeTCs B OLEHKE BEPOSTHOCTH HEKOTOPOrO BBIBOJA C YyYETOM
(akTOB, MOATBEPKIAIOIINX WIIM OIPOBEPTrarOlIUX 3TOT BBIBO/I.

BepostHOCT  OCymiecTBieHHMs HEKOM rTunoressl H npu  Hanuunn
ONPENEIICHHBIX MOATBEPKAAIOIINX CBUIACTENBCTB E BBIYMCIAETCS HAa OCHOBE
anpUOPHON BEPOSITHOCTH 3TOM THIIOTE3bI 0€3 MOJATBEPKAAIOIINX CBUICTENLCTB U
BEPOSATHOCTEN OCYILECTBICHUs CBUIACTEIBCTB IIPU YCIOBUSX, YTO TUIIOTE3a BEPHA

WJIM HCBEPHA.



3nauenus P(E/H) u P(E/meH), noncraBnenneie B Teopemy balieca,
MO3BOJISIIOT BBIYMCIIATH AlOCTEPHOPHYIO BEPOSTHOCTh MCXOJA, T.€. BEPOSITHOCTD,
CKOPPEKTHUPOBAHHYIO B COOTBETCTBUY C OTBETOM MOJIL30BATEIIS HA JAHHBIA BOIIPOC:

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

WIIH

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

Ipumep npumenernuss baieco8ckoll cmpame2uu OYeHKU 8bl80008

B skcmepTHBIX crcTeMax JjIsi COCTaBIIEHUS MPOTHO30B TIOTOIBI BEPOSTHOCTh
JOKS Ha CICHYIONIMH JIEHb OMpPEACNSIeTCsl ¢ YYeTOM Tpex (DakTopoB: BeTep,
BJIQYKHOCTb, 00JIaYHOCTH (B JeHb HaOmoaeHus). 3a 173 nHs (U3 HUX 53 T0XKJITUBBIX )

HAaKOIINICHBI CTATUCTUYCCKHUC JaAHHBIC, IPUBCACHHBIC B Ta6J'II/II_I€.

Konnyectso
Konunuectso cnyyaes
- CNy4yaeB Norofpl
Moropa B AeHb N[O AMBOM
6e3 ocagKos
HaboaeHnA noroAbl .
. Ha c/ledyoLLnit
Ha cneayroLWmMn AeHb
AeHb
Cnabsrit 19 52
Betep Y MepeHHBIi 27 44
CunpHbIi 7 24
Bricokas 35 18
Brnaxnocts | Cpennsis 12 42
Huskas 6 60
SlcHo 5 83
O6Gmaunocts | O6mauHO 8 27
[TacmypHO 40 10

[IpuBenenHble B TabauIE JNaHHBIE O3HAYAIOT, HANpUMEp, CIEIyolee: 3a
nepuos HaOmoaeHuit (173 nHs) cinadwiii Betep HaOmonaics 71 nenp (71=19+52). B
19 cnyyasx Ha clexyroIIMi JE€Hb Moroja Oblaa JOXKAJIUBOM, B 52 ciydasax - 0e3
OCaJIKOB.

B HekoTOpbIil JeHp HaOmomaeTcsl cieayroulas IMOroAa: CHIbHBIM BeTep,
BBICOKasl BIIQXKHOCTh, 0051a4HO. TpebyeTcst HalWTH BEPOSTHOCTD JA0KATUBOM MOTOIbI

Ha CJIEAYIOIIUN I€Hb.



B naHHOM ciyyae B KauecTBe TMIIOTE3 pacCMaTPUBAIOTCS COCTOSIHUS TTOTO/IbI
Ha cienyronuii nenb: H1 - moxnas, H2 - moromga 6e3 ocankoB. CBUAETEIHCTBOM
37IeCh SBIIAETCS COYETaHHWE TpeX (DAKTOPOB, XapaKTEPU3YIOMIUX TIOTONY B JICHb
HAOJIIOICHUS: BETEP, BJIAKHOCTh UM OOJAYHOCTh (MOXHO CKa3aTh, YTO B JIAaHHOM
ClTydae MCTOJB3YIOTCS TPHU CBHIETENHCTBA); 0003HaunM 3Tu (hakTopsl kak E1,E2,
E3. O6o3nHaunm HabmomaemMoe couetaHue (paxkTopoB (CHIBHBIN BETEp, BBICOKas
BJIQYKHOCTb, 00J1a4HO0) Kak coobiThe E.

Ornpenenum BEpOSITHOCTH, HEOOXO0IUMBbIE 1JIsl pacyeToB 1o ¢popmyJe baiieca.
ATNpUOPHBIE BEPOSITHOCTU THUIOTE3 (TO €CTh BEPOSTHOCTU OIS U TOToJbl 0e3
0CaJIKOB, 0€3 y4yeTa HaOJI0/1aeéMOr0 COCTOSIHUSI TIOTOJIbI ):

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

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

Ha6nromaemoe cBUAETENBCTBO (COCTOSIHME TMOTOJBI B JIEHb HAOIIOACHUS)
IPEeICTaBIAeT COOOM coueTaHuEe TPeX COOBITHM, HaOIIOJAaEMBIX BMECTE: CHUIILHOTO
BETPA, BHICOKOM BJIAXKHOCTH M 00Ja4yHOCTH. CunTasi 3T COOBITUS HE3aBUCUMBIMU
(TO ecTh cuMTas, HaMpPUMEpP, YTO BIAKHOCTh HE 3aBUCHUT OT OOJAYHOCTH, U T.1.),
MOYXHO HaWTH YCJIOBHBIE BEPOSTHOCTH CBUJICTEJILCTBA MO (POpMysie YMHOXKEHUS
BEPOSATHOCTEM:

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

Hatimem Bemu4uHBI, HECOOXOIUMBIE JJIT TPUMEHEHUST (OPMYIIBI YMHOKCHHUS
BEPOSATHOCTEM:

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, nHampumep, P(E1/H1)- BeposaTHOCT, TOTO, YTO B TEKYIIHH JCHb
HaOII0aeTCsl CUJIBHBIM BETEp, MPU YCIOBUM, UTO CIEAYIOUIMNA JIeHb OyIeT
JOKIJIMBBIM. JTa BEJIMUUHA MMOKA3bIBAET, HACKOJIBKO YaCTO HAOJII0Ia€TCS CUITBHBIM
BETEP B JIHU, IPEIIECTBYIOIINE T0KJIUBOM MTOTO/IE.

[loacTaBnsist HaliieHHbIE BETMYMHBI B POPMYIly YMHOKEHHUS BEPOSTHOCTEM,
TTOJTY9HM:

P(E/H1)=0,132*0,66*0,151 = 0,0132; P(E/H2) = 0,2*0,15*0,225 = 0,006/5.



3nech, Hamnpumep, BenuwuumHa P(E/H1) - BeposTHOCT, HabM0ga€MOI0
COCTOSIHUSI TIOTOJbl (CHUJIBHOTO BETPa, BHICOKOW BIAXXHOCTU M OOJIAYHOCTH) MPHU
YCJIOBHH, YTO CIEAYIOIINHA IEHb OyIeT JOKITUBBIM.

[Ipu mocTpoeHUH HKCIEPTHBIX CUCTEM YACTO HCIOIB3YIOT BEPOSTHOCTHBIM
nonaxon. Coctapisisi 6a3y 3HaHMM, MPUMEHSIOT SKCIIEPTHYIO MATPUILy, UMEIOITYIO

CIEIYIOIINN BUA:

HabntogeHus | 3HayeHme «aa» | 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cooTBeTCTBYIOT BOmpOocaM 3aJaHHOW MPEIMETHON
obnactu, OykBHI @, b, ..., t B MacCHBE 03HAYalOT BO3MOXKHBIC BapUAHTHI OTBETOB.

Martpuna 107KHa COAEPKATh BCE 3HAHUS IKCIIEPTA M0 JAHHOMY ITPEAMETY.

OO6nacTp 3ampocoB - Ta 00J1aCTh, B KOTOPOM IKCIEPTHASI CHUCTEMa JOJIKHA
OBITH DKCIIEPTOM.

Bo3moxxHbplE  BapuaHTBl OTBETOB B  JKCIEPTHOM  MaTpULE  HOCAT
BEpOSITHOCTHBIN Xapakrep. OnHu 3amatorcs yucinamu oT 0 no 1. Ecnu coObiTue
HaBEPHSKA JOJDKHO IPOM30MTH, TO BEPOATHOCTH €ro NMOsABIEHUsA paBHa l. Ecnm
COOBITHE HE UMEET IIaHCa MTPOU30MTH KOTJa-JIn00, TO BEPOSTHOCTD €ro MOSIBICHUS
paBHa 0. Ecnu ke coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30MTH, TaK U
HET, TO BEPOATHOCTH €ro nosisjieHus paBHa 0,5. Bce ocTanbHbie BO3MOXKHBIE ClIy4Yau
JexaT B yKa3aHHOM JHana3oHe.

[Tpumep:

3aBTpa OyaeT A0K/b 3aBTpa A0/ He OyeT

Ceipo 0,6 0,4

Cyxo0 0,45 0,55



3ana}mﬂ JAJIA BBINNOJTHEHUA H METOAUYECCKHE PEKOMCHAALINNA

3aganue 1

Co3znmatb nmpocTyro 6a3y 3HaHui « Tl TeiiMep?», pemaroniei 3a1aqy Kiaccuukanuu
(C 4eTKOM JIOTUKOM).

B sToit B3 Oyniet 2 paBHOBEPOSTHBIX UCXO/IA: «T€HMEP» U «HE TehMep».

AnpuopHbIe BEpoITHOCTH 000oux rcxoa0B paBHbel 0.5 (P(H) = 0.5), T.e. runoressi,
YTO HayrajJ BHIOpAaHHBIM UYEJOBEK SBISETCS WM HE SBISETCS TeiMepoM,
PaBHOBEPOSITHHI (TIPU ITOM CyMMa alpUOPHBIX BEPOATHOCTEH paBHa 1, T.e. B 0aze
3HAHWI MPUBEICHBI BCE BOBMOXKHBIE UCXO/IbI).

Kaxnoe yTBepx)aeHrne YETKO OTHOCUT UCHBITYEMOTO K OJTHOM U3 3TUX KaTErOpHil,
T.€. €CJIM JIJIsl TIEPBOTO BOIpoca JIsl UcXojia «redmepy» oyner 3amuch 1,1,0, To mms
ucxojaa «He reiimep» 3anuck Oyaet 1,0,1.Takum obpazom, Py u Pn g kaxmoro
BoIpoca paBHbl b0 1, mubo 0, mpu 3TOM BO BTOPOM MPABUJIE ATHU 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO NPUBOAUT K TOMY, YTO
MaKCUMaJlbHO yBEpeHHbINH OTBET («TouHOo na» uinu « TouHOo HeT») Ha J1I000H BOMPOC
OJIHO3HAYHO KJacCU(UIIMPYET MOJIb30BaTENs Kak reiMepa Wid He reiimepa (CM.
Tabmuiy 1).

(ITpumeuanue: He ciaeayeTr ykaswpiBaTh Py u Pn paBHBIMU JpyT Apyry, T.K. 3TO
O03HAYaeT, 4YTO JTaHHOE CBUJIETEIBCTBO HE BIMSIET HAa BEPOATHOCTh MCXO0Ja, T.C.
OECCMBICIIEHHO €T0 YIIOMUHATB).

IIpencraBum npasuia, ucnoyibzyembie DC «Tol reiimep?», B BUE TaOJIUIIBI.

Tab6anuna 1
Ne Yr1Bep:kaenue / Bonpoc 3akmouyenue /
n/n Hcxon
remmep HE
remMep
1. ThI Urpaeiib B KOMIbIOTEPHBIE UTPHI 110 6 U OoJIee 1 0
4acoB B CyTKH
2. Tr1 Opocaennb Bee esa pajid HOBOM UIpbl 1 0
3. Ot 3D-action urp y Tedst Kpy»KUTCS TOJIOBA 0 1
4, ThI HU 3a UTO HE MOTAIIUIIb CBOM KOMIBIOTEDP K 0 1
JpyTy JUIsl OpraHU3allii COPEBHOBAHUMN TI0 CETH
S. Thl B OCHOBHOM TpAaTHILIb JICHBI'U WM HA HOBBI 1 0
UT'POBOM AMCK WJIM HA alrpeill KOMIbIOTEpa
6. Tsl He monb3yenibes "Mpimbpo" B 3D-action urpax 0 1




B ¢popmare 6a3pl 3HaHMil 1aHHbIE TAOIUIBI OYAYT 3alMCaHbl B BUJE BOIPOCOB U
UCXOJIOB, PUBE/ICHHBIX HIKE.

Bormpocsr:

Thl urpaeiib B KOMIBIOTEPHBIE UTPHI 110 6 U O60JIee 4acoB B CYTKH?
Tr1 Opocaennb Bce ena paau HOBOM UTPbI?

Ot 3D-action urp y Te0st KpyXHTCs ToJioBa?

ThI HM 32 YTO HE TTOTAITUIITE CBOM KOMIIBIOTED K JIPYTY JJI OpraHU3aIuU
COPEBHOBAHMI 110 ceTU?

Thl B OCHOBHOM TPATHILIb JCHBIU UM HA HOBBIM UT'POBOW IMCK WJIM HA allTPENT
KOMIIbIOTEpa?

To1 He monb3yenibes "Mpimbo" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanusoBeiBaTh naHHyro b3 B mporpamme «Manas DkcnepTHas

CucrteMay, To oHa OyET BBITJIAIETh CJICIYIOMIUM 00pa3oM:

(d

Qaiin lpasxa Cnpasxa

@ B 2 i Q Q':’ b L":) (1 cTpoka, 1 cronbeu )

MNapone Ha peaakTpoBaHue f_________________— Maponk Ha YTeHue f_________________—
"Tu redmep”

ABTOp: HBaHOB HBaH

Bonpocwu:

Te Mrpaewb B KOMNbOTEPHHE MIpw N0 6 M 604ee 4acoB B CYTKM?

Tu 6pocaeub BCe feAa panM HOBOW Mrpu?

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

T HM 32 YTO He NoTauuub CBOW KOMNbWTEpP K APYry AAS OPraHW3auMM COPEBHOBAHW
Tl B OCHOBHOM TpaTHWb AEHbMM MAM HA HOBHA WMrPOBOA AMCK, MAM HA anrpedn Komn
Tu He noab3yeuwbcs “mMuubk' B 3D-action wrpax?

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

3aganue 2

Ha ocHOBaHmE pacCMOTPEHHOTO TIpUMEpPA MONPOOYITEe COCTaBUTH COOCTBeHHYIO b3
HampuMmep [JIsl JAMArHOCTUKU COCTOSIHUSI 3/I0pPOBbsl YYEHUKOB WJIM aHAIM3a
00eCreueHHOCTH JTUTepaTypoil yueOHOro mporecca



IpakTHyeckasi padora /.

AHanu3 CyIlecTBYIOMUX 00pa30BaTEIbHBIX MIIAT(HOPMEHHBIX PELICHU.

Bonpocs! (KOMIeTeHIIMU, HABBIKH) J1JIS OCBOCHMS:

10. N3yunth BO3MOXKHOCTH CYLLIECTBYIOLIMX POCCUMCKHX
00pa30BaTeNbHBIX OHJIANH-TIIATPOPM.

11. Hayuntbcs aHanmu3upoBaTb 00pa3oBaTelbHBIE POCCUHCKHE U

3apyOekHbIE OHJIAWH-TIIIAT(HOPMBI.

33}IaHl/Iﬂ AJIA BBINOJJHEHUA H METOAUYECKHUE PEKOMCHIAIIMN

3ananue 1

Hcnonb3ysl NpuBEIEHHBIA HIKE CHHCOK POCCUHCKHUX OOpa30BaTENbHBIX OHJIANH-
wiathopM, a TakKe JPYrMe MHTEPHET-UCTOUYHUKHU COCTaBbTE CBOJHYIO TaOJHUILy
(Ha3zBanue TIaT@opmbl, OOpa3zoBaTeNbHBIE 3aJaud, MPEATNOoJaraéMblii BO3pacT
y4ammxcs, BO3MOKHOCTH HCIOJIb30BaHUsI B Y4eOHOM Mporiecce, MpenMyIecTBa,
HEJIOCTaTKH).

Cnucok poccuiickux u 3apy6excHuvlX OHAQUH-nAampopm

= VHUBEPCGIPUIM
4’7 J

YuuBepcapuym  (http://universarium.org/) — npoekT,
MO3UIIMOHKpPYeMBIii kKak poccuiickas MOOC-mnatdopma. 3amyiieH npu moaaepKKe
ArentcTBa cTparermdeckux wuHHIMATHB W PUA-HoBoctu. PazpabartpiBaroT
COOCTBEHHBIE KYypChl COBMECTHO C POCCUWCKMMHM By3aMHU M MBITAIOTCS MOJIYYUTh
IpaBO BbLIABATh CEPTHU(PHUKATHI TOCYAapCTBEHHOro 00Opaslia TeM, KTO YCIEUIHO
MPOXOJIUT Kypchl. Ha MaHHBIA MOMEHT TpHU Kypca YK€ 3allylIeHbI, TOTOBITCS K
3aIlyCKy HOBBIE KypcChl. ECTh IJIaHBI MO MEPEBOAY CBOMX KYpPCOB HAa aHTJIMMCKHUI
A3bIK M BBIXOJ Ha E€BPONEHCKYI0 ayauTOpuio. Kypchl MO3ULIHOHUPYIOTCS Kak
OT/ICJIbHBIE KYPChI, KOTOPbIE MOTYT OBITh BCTPOCHBI B OOJIbIIINE 0Opa3oBaTEeIbHBIC
nporpamMmbl. Pa3paGaThiBaloTcs COBMECTHO C IMpENojiaBaTeNiiMH, MOYTH BCE
IIPEIoAaBaTeIn-aBTOPhI CTAPTOBBIX KypcoB — u3 MI'Y um. JlomoHocOBa.

Eduson

Learning. Better:

Eduson  (https://www.eduson.tv/) — miardopma s
IMPpCaO0CTaBJICHUA 06p8.30BaTCJII>HI>IX KYypCOB 110 OM3HEC-TEMATHUKAM.



http://universarium.org/)
http://www.eduson.tv/)

OpuentupoBanbl Ha npodeccronanoB. 1o utoram MpoxoXXAeHUsI KypcoB MOXKHO
nonyuuth ceprudurar Eduson. Kypcsl mnarHele, s Kopnopamnuii ecTb BapUaHT
MOJANKCKN Ha BCE KypcChl cpa3y. EcTb OeciuiaTHble KypChbl, HO OHHM, KaK IPaBHIIO,
pa3paboTaHbl  COOCTBEHHBIMH  cujaMH. [lmaTHele  Kypchl — CO3AArOTCS
MpenoaBaTeNIMUA U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTp Takxke
KYpChl OT pOCCUHCKHX aBTOpOB. IIpoekT HaueneH n3HavyaibHO Ha crpaHbl BRIC,
CTapTOBAJI HA AHTJIMICKOM SI3BIKE, PYCCKUM S3BIK OBLT T00ABIICH TO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — TIpoexT mo3UIHOHUpYETCS Kak
iaTgpopMa OHIAMHOOYUEHHUsI 11l PACIIPOCTPAHEHHS KaK OTIEIbHBIX KYypPCOB, TaK U
oOpazoBarenbHbIX Tporpamm. Kypchel pa3zpabaThiBalOTCs COBMECTHO C BYy3aMH.
OcuoBuoit nmaptaep — PAHXul'C, Taxxke ectb kypchl ¢ dakyiabretamu MI'Y,
MI'MIMO, PMOY. YacTb KypcoB npeiocTaBiIsieTcs: 0ecriiaTHO, O0JIbIIas 4acTh — Ha
IJIATHOW oOcHOBe. I[lo wuTOoram mnpoXOXKACHHsS IUIATHBIX KYpPCOB BBIIAKOTCS
cepTU(UKATHI OT BYy30B-aBTOPOB KypcoB. JlJis By30B co3gaHue KypcoB OecIuiaTHO,

MPUMEHSIETCA MOJIeNb “revenue sharing” (4acTh omuiaThl 3a OOy4YEHHE OCTaeTCs y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mOIUIA MO IMyTH IepeBoja KypcoB Coursera Ha pPyCCKUU
s3bIk. K HUM mo3aHee npucoeaunmiack Abbyy Software (B wactu nepeBoaa). Onun
Kypc 3amyuieH (pycckuii nepeBop “Gamification”), nmepeBoAsSTCS HOBBIE KYpCHI.
Takke B paMKax MPOEKTa 3aIMyLIEHbl «OTKPBITHIE JA0OPATOPUN» -TIPOXOKIACHHUE
opuruHanbHoro kypca Ha Coursera (Ha aHIVIMIICKOM $3bIKE) C TOMOIIBIO
POCCUNCKUX MEHTOPOB (MpodeccuoHanbl B U3ydaemMoil 00J1acTu).

Univer @ |
Univer.tv — Menuateka BUcO3aIUCe JICKIIUM,

oOpa3oBaTenbHbIX (QUIBMOB, BBICTYIUICHUH Ha KOH(epeHnusX. Vcrouynuku
BHJIC03aITNCEH — CAMOCTOSTEIILHO TTPUCIIAHHOE TTOJIB30BATEIISIMU, JIYUIIIEE C IPYTUX
pecypcoB umHTepHeTa. B HacTosiee BpeMs pecypc aKTHBHO HE Pa3BUBAETCS —
CO3JIaTely IIPOEKTa JeaaroT interneturok.ru

\

k

v \InternetUrok.ru

Interneturok.ru — poccwuiickuii ananor Khan Academy.
CaMocCTOSITeThHO 3aIMCHIBAIOT BHICOYPOKH JIJIS IIKOJILHUKOB C TIPUBIICYEHUEM KaK
CBOUX, TaK U CTOPOHHHX yuuTeneil. [loka paboTaroT Ha JEeHBIM WHBECTOpA, ITyTH
MOHETH3aIlMH He 03BY4MBaIoTcs. JlocTym Ko BceM ypokam OecriatHblid. OCHOBHAS
3ajlaya Ha TEKYIEM JTalle — MOBBIIICHNE Ka4eCTBa YPOKOB.


http://uniweb.ru/)

GCHUHTYUT

e mesene | NTUITL.rU (HarmonamsHb oTKpBITEI yHUBepcuTeT MHTYUT)
— OOpa3oBaresibHOE YUPEXKICHHE, IPEIIaratomiee 1Be MporpaMmmel OakajiaBpuara v
HECKOJIBKO ITPOrpaMM BTOPOT'O BBICIIETO, OOJIBIIOE KOJMYECTBO OTAECIBHBIX KYpPCOB
(noBbilieHue kBanudukanuun). Bece mporpamMmbl MPOXOAST LEIMKOM OHIIAWH, MO
UTOTaM MpOrpaMM U KYpCOB BBIJAIOTCS JTOKYMEHTBHI YCTaHOBIEHHOTO oOpasla.
Cneunanusupyrorcsa Ha I'T TemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekt mpenocraBieHus: OECIUTATHBIX
KypCOB Ha PYCCKOM si3bIke. CO3/1aH M MOJICPIKUBACTCS HA CPEJICTBA DHTY3HACTOB.
OcHoBHasi TeMaTuka KypcoB - I T, ecTb oiuH Kypc ot npenogasaress u3 PAHXul C.

- Apryc-M (www.argusm-edu.ru) — mpoekT, npe0CTaBISIOIIN
JOCTYI K OOJIBIIIOMY KOJIMYECTBY TECTOB, MCIIOJB3YEMbIX ISl TIPOBEPKU 3HAHHUM.
[To3unuoHupyeTcss B KadecTBE IIOMOIIM CTyAE€HTAM B IIOATOTOBKE K Caaye
9K3aMeHOB. JIOCTYI K YaCTH TECTOB IUIATHBIH.

VYHUREDPIUTET
YHABEPCUTE

YuauBepcurer B kapmaHe (http://moyuniver.ru/) —
MOOMJIbHOE TIPUJIOKEHNE, coflepKalliee 0a3y 3HAHUN OTBETOB HA BOIIPOCHI
110 00pa30BaTEJIbHBIM IIPOTPAMMAaM IITKOJIBI U By3a, TECTHI JJIsI IIPOBEPKU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeamareka BUIEO3alIUCEUd JIEKIUH.

Jlekuu 3aKUCHIBAIOTCS POCCUMCKIME By3aMU U U3BECTHBIMU JIEKTOPUSIMU.
[TpoekT cTapToBas B 2009 TOAY IPH Mojiep:kke PocMostonéxu. 3a goctyn
K JIEKIIUAM 1iata He Oepercd. /i By30B €CTh BO3MOKHOCTH ILJTATHOM
3anucu Jeknui cuiaamu Lektorium.tv. CBou JeKIIUHM OIyOJIMKOBAJIH 15
BY30B (0osbmias yacth u3 CaHkT-Ilerepbypra) u 22 sekropus. I1o cytu 3To
MMeHHO OMOJINOTeKa — KaTaJIOTU3aTOP BUE0, BBLIOKeHHBIX Ha YouTube

! businesslearning.ru ;

|_ Businesslearning.ru — npoekT mo3uiMOHUPYyETCs Kak “‘crucremMa
JTUCTAHITMOHHOTO Owu3Hec-oOpa3oBanus’”. [IpoeKkT co3maH COBMECTHO «AJbsHC-
Memua» u «MexayHaponueli MHCTUTYT MeHemxkMmenTta JIMHK». B mpoexre
npeacTtasieHbl 104 MoTysist Ha TEMATHKY MPEANPUHUMATETBCKON JeATeIbHOCTH, TI0
KOKJIOMY MOJYJII0 MOXHO TPOWUTH JAUCTAaHIIMOHHYIO arTecTaiuio. Takxke ecTh
BO3MOXKHOCTh MPOWUTHU OYHYIO aTTecTanuio (B MOCKBE) U MOJy4uTh cepTudukar
rocyJlapcTBeHHOTO oOpa3na. OcCylecTBIsSeTCS NpPH  MOIJIEPKKE MPOrPaAMMBI
NOoAAEPKKU npennpuHumMarenscTBa [Ipasurensctsa Mockssl. C Hauvana 2013 roga
perucTpaiusa Ha OUYHbIC aTTECTAI[MU IPUOCTAHOBIICHA.



http://moyuniver.ru/)

Eclass (http://www.eclass.cc/) — KarajmorusaTop KypcoB
MOOC c pa3ubix wiaTdopM. JlaHHbIe 110 HOBBIM KypcaM U II0 JJaTaM CTapTa
KYpCOB aBTOMAaTHUYECKH OOHOBJISIIOTCS, ECTh BO3MOKHOCTD /IeJIaTh OA00PKHU

KyPCOB.

HuBepcurer 0e3 rpanuil (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaH pekmMe Ha TeMaTuky liberal arts. /lemaror ymop Ha
oOyueHUne MeToAaM uccienoBaHusd. [IpenogaBaTenn — HcciieloBaTeNIN U3
3apyOeKHBIX M POCCUHCKUX YHUBepcUTeTOB. CeMHHAPHI U YacTh 33TaHUU
IIPOXOZAT B OHJIAWH-pekuMe. Bce Kypchl ILUIaTHBIE, II0 UTOTaM BbBIJIA€TCS
cepTudUKar.

HeTOJ1I0I'nA
wowrp ounan-oopeonans - H1E@TOJIOTHA  (http://netology.ru/) — miatdopma

omtariH-o0yueHus ITcnenmanucroB. Camo obydeHue ItaTHOE, HGeCIIaTHO
JIOCTYITHBI OTKPBIThIE 3aHATHS, IPOXOSAIINE B BHle BEOMHAPOB.

' HOBOE

Yun Hooe (http://uchinovoe.ru/) — mnatdopma st
pa3MenicHHsI KOPOTKUX KypCcOB Ha JIF00yr0 TeMaTHKy. [IpemocTaBisieT BO3MOKHOCTh
aBTOpaM yCTaHABIMBATh IUIATHBIA JOCTYl K KypcaM W TIPOBEPTHh 3aJaHUS
oOyuaroruxcsi. [IpoekT moka 4ro HaxomuTcs OQUIMATIBLHO B CTaTyce «OeTay,
OJTHAKO yXe pa3meleHo 6osee 70 KypCOBYpPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BebUHApOB,
OHJIAWH-KOHCYJIbTAIlMM, OHJIAWH TPAHCAANUUA JEeKIUU. 3a [AOCTyI K
OOJIBIIIMHCTBY BeOMHAPOB OepeTcs IIaTa, KOTOpas JeJIUTCA C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB IMOKA YTO HEBEIUKO.

e il

 Zlijon Zillion (http://zillion.net/) — «obpa3oBaTebHbBIN
Mearapecypc» — 00JIbIIIOe KOJIMYeCTBO BeOMHAPOB, 00yUaIOIINX cTaTel Ha
TEMATUKYy BeleHUs OW3Heca, pean3alii WJed U JIMYHOCTHOTO POCTA.
JlocTyn K HEKOTOPBIM BeOrHapaM IJIaTHBIMH.



http://www.eclass.cc/)
http://universitetbezgraniz.ru/)
http://netology.ru/)
http://uchinovoe.ru/)
http://get2know.ru/)
http://zillion.net/)

-

YHUBEPCUTET
CUHEPTUA  vipmy «Cuneprus» (http://www.mfpa.ru/r/distance/).

OOpa3zoBarenbHOE YyUpeKIEeHUE, Ipejlararollee OHJIaH IMPOrpaMMbl BBICHIETO
oOpazoBanus. CTyIeHTaM MNPEJOCTaBISIETCS AOCTYI K OOy4YaroIMM MaTepHaliaM
yepes3 MopTall By3a, a TAKXKE BO3MOYKHOCTh y4acTHsl B CEMUHapax yepe3 BeOHHaphbI
U KOHCyNbTalUUi c mpenogaBaTtenssMu mo Skype. Ilpu okoHYaHMHM TPOTpaMMBI,
[oJpa3yMeBalollell Bblady AMIIIOMA TOCYAApCTBEHHOTO 00paslia HeoOXOAMMO
C/laBaTh IOCYAapCTBEHHbIE FK3aMeHbl TMYHO B MockBe. OOyueHue I1aTHoE.

MoCH

MOCKOBCKWA FOCYAAPCTBEHHbIN YHUBEPCHUTET
3KOHOMMKH, CTATHCTHKN W MHOOPMATHKM

M3OCH OmnJiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). Oo6pa3zoBarenbpbHOE
yapeKJICHHE, ITpejiararoliee OHIaiH mporpaMMel Beiciiero oopasoanus. [{o 90%
O6Y‘I€HI/I}I IIpoxXoauT B OHJIalH PCKUMEC YCPC3 BC6I/IHapBI N KOHCYJIbTallUHh C
npenofaBaresiMu 1o SKype. WToroBele aTTECTAIMOHHBICE MEPONPUSATHS U
rocyaapCTBCHHBIC SK3aMCHbBI CAA0OTCA JIMYHO B MockBe 1100 B OOJHOM U3 (1)I/IJ'H/IaJ'IOB
MOSCH. O6yueHue miaaTHoe.

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

oOpa3zoBarenbHas IaT@opMa, coueraronme B cebe oOecreyeHue ydammxcs
y4eOHBIMH MaTepuajiaMu B D3JIEKTPOHHOW (GOpMe M WHCTPYMEHTHI PEabHOTO
KOHTPOJIs1 3 (PEKTUBHOCTH TIpoiiecca 00yUYeHUs.

.. ﬂ Kn aCC SAKanacc (https://www.yaklass.ru) miatdopma 351eKTpOHHOTO
oOpa3oBaHus TSI IITKOJT, @ TaKKe 00ydaromas OHJIaiH--TUIOMIAIKa JIJIS IKOJLHUKOB
U UX poaurenerd. TexXHOJOrus cauTa II03BOJISIET IPOBOAUTH JJIEKTPOHHBIC
TECTUPOBAHUSA U TEHEPUPOBATH 3aJaHUS, YHUKAIBHBIC JJIS1 KAXKIOr0 YUYEHHUKA.

& UCHI.RU

s UChI.FU — 00pa30BaTe/IbHBINA MOPTAT MHTEPAKTHBHOTO
o0yueHHs JeTel TPU MOMOIIM HHTEPECHBIX UTPOBBIX 3aJaHHI U 3a/1a4.


http://www.mfpa.ru/r/distance/)
http://www.mesi.ru/education/higher/zaochnoe-on-lin/)
https://lecta.rosuchebnik.ru/

Cnucok Jureparypbl

OcHoBHasi JiUTEpaTypa:
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1. OO6umue moJiokeHus

CamocrosiTenbHas paboTa - IulanupyemMasl yueOHasi, yaeOHO-HCCe10BaTeNbCcKasi, HAy4HO-
HCCIIEI0BATENbCKas padoTa CTYIEHTOB, BBIIOIHIEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE) BPEMSI 10
3aJlaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IpernojaBaTelis, HO 0e3 ero HernocpeACTBEHHOIO
y4dacTus (IIpU YaCTUYHOM HETIOCPEICTBEHHOM YYacCTHH IPENOIaBaTeNsl, OCTABISIOIEM BEYIILYIO
pOJIb 32 pabOTOM CTYICHTOB).

CamocrostensHas padota ctyaenToB (CPC) B BY3e siBisieTcss BaKHBIM BUIOM y4€OHOU U
HAy4YHOU NeATeNnbHOCTH cTyAeHTa. CaMmocToATe bHas paboTa CTY/IEHTOB UIpaeT 3HAUYUTEIbHYIO
POJIb B PEUTHHTOBOM TEXHOJIOTUU O0yUEHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOATEIbHOMU PabOThI CTYI€HTOB OTHOCSTCS:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEPKaHUS KOHCIIEKTA JIEKIIU Ha 0a3e peKOMEHJOBaHHOMN
JEKTOpOM y4eOHON nuTepaTypbl, BKIouas HH(GOpPMAalUOHHBIE 00pa30BaTeNIbHBIE PECYpPCHI
(371eKTpOHHBIE Y4eOHUKH, SJICKTPOHHBIE OMOIMOTEKH U JIp.);

— HaIMCaHHe JJOKJIA/I0B;

— IIOJTOTOBKA K CEMUHApaM, MIPAKTUYECKUM U JTaOOpaTOpHBIM paboTaM, HX 0pOpMIICHHE;

— COCTaBJICHME AHHOTHUPOBAHHOI'O CIIMCKa CTAaTedl M3 COOTBETCTBYIOIIUX >KYpHAJOB IO
OTpaciiiM 3HaHUM (TIe1arOrH4eCKUX, IICUXOJIOTHYECKUX, METOIMYECKUX U JIp.);

— BBITNIOJIHEHHE YU4eOHO-UCCIIeIOBATEILCKUX padoT, MPOESKTHAS IESTEIHHOCTD;

— MOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK M PEeKOMEHAAlM MO PElICHUI0 MpoOIeMHOM
CUTYallUH;

— BBIIIOJIHEHUE JIOMAIlIHUX 33JaHUI B BUJE PELICHUS OTAEIbHBIX 3a/ad, IPOBEIACHUS
TUIMOBBIX PACUYETOB, PACUETHO-KOMIBIOTEPHBIX M HMHAMBUAYAIbHBIX pPabOT IO OTAEIbHBIM
pazzenam cojepxKaHusl JUCUUIUINH U T.[1.;

— KOMIBIOTEPHBIH TEKYIIUH CAMOKOHTPOJIb M KOHTPOJb YCIIEBAEMOCTH Ha 0aze
ANEKTPOHHBIX O0YYAIOIIHUX M ATTECTYIOIIUX TECTOB;

— BBITNOJHEHHE KYPCOBBIX PadOT (IIPOEKTOB) B paMKaXx JUCIMILIVH;

— BBITNIOJTHEHHE BBITYCKHON KBaTU(UKAIMOHHON pabOTHI U Jp.

MeToauka opraHu3alli CaMOCTOSITENILHON paOOThl CTYJAEHTOB 3aBHCHT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEH H3ydyaeMoOil TUCIUIUIMHBI, 00beéMa 4YacoB Ha €€ HM3yueHue, BHja
3aJlaHui JIJIs1 CaMOCTOSITENbHON pabOThl CTYAEHTOB, WHAMBHIYaTbHBIX KadeCTB CTYJIEHTOB W
YCJIOBHUH y4eOHOU NIeATeTbHOCTH.

IIpoiecc opraHuzalMu CaMOCTOSTENbHOW paboThl CTYAEHTOB BKIIOYAaeT B ce0s
CIIETYIOILME ITAIIbI:

® [IOATOTOBUTENbHBIM (ONpEAeieHUE IeJieid, COCTaBIIEHHE MPOrpPaMMbl, MOJATOTOBKA
METOAMYECKOTO 00eCTIeYeHHs, TOrOTOBKA 000PY/I0BaHUS);

® OCHOBHOW (peanu3anusi MporpamMmbl, HCIOIb30BaHUE MIPUEMOB MOMCKa UH(OPMAIINH,
YCBOGHHUsI, IepepabOTKHU, MNPUMEHEHHUs, Iepenadyd 3HaHWi, (UKCUpPOBAaHHME pPE3YJbTaTOB,
caMOOpraHu3aIys rnpoiecca padoThl);

® 3aKIIFOYMTENBHBIN (OLIEHKAa 3HAYMMOCTH W aHaJHu3 Pe3yJbTaTOB, UX CHCTEMaTH3allus,
orieHKa 3G (HEKTUBHOCTH MPOTPAMMBbI U TIPUEMOB PaOOThI, BEIBOJIBI O HAMPABICHUSIX ONITHMHU3AIINH
TpyAa).

CamocrositenbHast  pabota 1o  aucuuiviiHe  «VCKyCCTBEHHBIM  MHTEIUVIEKT B
npodeccuonanbHOM chepe » HanpapieHa Ha GOPMHUPOBAHUE CAEAYIOIUX KOMIIETEeHIMA:

Kon, popmynupoBka Kon, dopmynuposka nunnukaropa | [lmanupyembie pe3ynbTaThl
KOMIETEHIIUN o0yueHus o JUCIUIIINHE
(Momymo),
XapaKTEepU3YIOIINE ITAIbI
dopmupoBaHus
KOMITETCHITHH,
WH/IMKATOPOB




INK-1 Criocoben
y4acTBOBATh B pa3pabOTKe
1 o opMIICHUH
ApXHUTEKTYPHO-
JIM3aiiHEpPCKOro pasena
MTPOEKTHOU JIOKyMEHTAITUH

NJ-1IIK-1 YyactByet B
000CHOBaHUH BBIOOPA apXUTEKTYPHO-
MN3aHEPCKUX PeIIeHn 00beKTa
MPOEKTHPOBAHUSI K CTPOUTENHCTBA; -
y4acTBYyeT B pa3paboTke u
0(OpMIICHUH IPOEKTHOM
JTOKYMEHTAIIHH; - TIPOBOIUT pacyeT
TEXHUKO- SKOHOMHYECKUX
IMOKa3aTelIeii; - UCIOJIb30BaTh
CpeIcTBa aBTOMATH3ALUH
ApPXUTEKTYPHOTO U TU3AIHEPCKOTO
MPOEKTHPOBAHUSI 1 KOMIIBIOTEPHOTO
MO/IEITNPOBAHHUS

NJ-2 TIK-1 [MpumenseT tpeboBaHus
HOPMATUBHBIX IOKYMEHTOB TI0
APXUTEKTYPHO-AN3aHHEPCKOMY
MPOEKTHPOBAHUIO, BKITIOYAs YCIIOBHS
MIPOEKTHPOBaHMS Oe30aphepHOn
Cpelbl © HOPMaTHUBHI,
o0ecreyrBaroLIe CO31aHNe
KOMQOPTHOH cpeibl
JKU3HEIESTEIBHOCTHU C YUETOM
notpedHocTei aur ¢ OB3 u
MaJIOMOOMJIBHBIX IPYIII IPaKJaH; -
COLIMANTbHBIE, TPAJOCTPOUTEINHHEIE,
UCTOPHUKO-KYJIbTYPHBIE, 00BEMHO-
TUTAHUPOBOYHBIC, DYHKIIMOHAILHO-
TEXHOJIOTHUECKHE, KOHCTPYKTUBHBIE,
KOMITO3HUIIIOHHO- XY/I0’KECTBEHHBIE,
SPrOHOMHYECKHUE (B TOM YHUCIIE,
YUUTBIBAIOIINE 0COOCHHOCTH JIUII C
OB3 1 MaIOMOOMIIBHBIX TPy
rpaXk1aH) U SKOHOMUYECKHE
TpeOOBaHUs K pa3IMYHBIM TUIIAM
00BEKTOB IPOEKTUPOBAHUS U
CTPOMTEIILCTBA; - COCTAB U MIPaBHIIa
MOJICUETa TEXHUKO-OKOHOMHUYECKUX
noKazareneH, yYuThIBAeMbIX TIPH
MPOBEICHIH TEXHUKO-
HSKOHOMHYECKHX PACUETOB MPOEKTHBIX
pEIEHHI; - METOJIbI M TIPUEMBI
ABTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHHSI.

[K-2 Criocoben
Y9acTBOBATh B pa3paboOTKe
1 o OopMIICHUH
apXUTEKTYPHO-

NO-1 TIK-2 VYuyactByeT B aHaln3e
Colep)KaHHMsi ~ TNPOEKTHBIX  3a1ad,
BBIOMPATh ONTUMAJBHBIE METOABI U
CpeICTBa MX PEIICHUs (B TOM YHCIIE,
YUUTBIBas 0COOEHHOCTH

['0TOBHOCTH IPUMEHSATB NIPH
pelIeHny 3a1a4
npodecCHOHATBEHON
NeATeTbHOCTH
CIIEIUATIM3UPOBAHHOE
IpOorpaMMHOE oOecIicueHHe
Y METOJIbI HCKYCCTBEHHOT'O
MHTEIUICKTA.

I'oToBHOCTB pa3pabarbiBaTh
OCHOBHBIE MOJTYJIH
VHTEIJICKTYaJIbHBIX CHCTEM,
BJIQJIETh IPHEMaMHU
pCLICHUS TPAKTHYCCKUX
3a71a4y B IPEAMETHOM
obacTu.




32l HEPCKOTO MPOEKTUPOBAHUS c y4eToM
KOHIIENTYaJIbHOTO IIpoekTa | motpebHocTer 1t ¢ OB3  m
MaJIOMOOWJIBHBIX TPYII TPasKAaH); -
Yy4acTBOBaTh B 000CHOBaHUH
APXUTEKTYPHO-AM3aHHEPCKUX
peLIeHNnH, BKIIOYasl XyI0KECTBEHHO-
[JIACTHYECKHE, 00BEMHO-
NPOCTPAaHCTBEHHBIE M TEXHHKO-
OSKOHOMHYECKHE  OOOCHOBaHWSA. -
WCTIONIb30BaTh cpencTaa
aBTOMAaTH3aL[1H APXUTEKTYPHO-
JU3AHEPCKOTO MPOCKTHPOBAHUS U
KOMIIBIOTECPHOT'O MOACIIUPOBAHUA

NJ-2 T[IK-2 [IpumeHsieT connaibHbIe,
(YHKIIMOHATLHO-TEXHOJIOTHUECKHE,
9PrOHOMHYECKHUE, ICTETHYECKHE U
HSKOHOMHUYECKHE TPeOOBaHUS K
Pa3JINYHbIM TUIIAM CPEAOBLIX
00BEKTOB, KOMILJIEKCOB M CUCTEM; -
OCHOBHBIE CPEICTBA K METO/IBI
APXUTEKTYPHO- JU3aHHEPCKOIO
MIPOEKTUPOBAHMSI, METOIUKU
TEXHUKO-IKOHOMHUYECKUX PacUeTOB
MPOEKTHBIX PEIICHUH; - METOAbI U
MPUEMbI KOMITBIOTEPHOTO
MOACIIUPOBAHUA U BU3YyaIU3allvN.

2. Hexab u 3a1a4n caMOCTOSATEIbHOM PadoThI

Benymas uenp opranuzanuu u ocymiectBienus CPC coBmamaer ¢ uenbio 00ydeHHS
CTyIeHTa — QopMuUpoBaHHEe HaOOpa OOMEHAYYHBIX, NPOPECCHOHANBHBIX W CHEIHATBHBIX
KOMIIETEHIMI Oyaymiero OakanaBpa MO HampaBieHUI0 mnoAroToBku «llemarormueckoe
oOpa3oBaHHE».

[Tpu opranuzanuu CPC BaXHBIM ¥ HEOOXOIMMBIM YCIIOBHEM CTAHOBATCS (POPMHUPOBAHUE
YMEHHS CaMOCTOSITCIIbHON pabOThl JUIsi TPUOOpPETCHHsI 3HAHWH, HABBIKOB M BO3MOXKHOCTH
OpraHu3alyy yueOHOUW M Hay4yHOU NesTenbHOCTH. L{enbio caMmocTosTenbHON pabOThI CTY/IEHTOB
SBJIICTCS OBJaJeHHe (PYHIAMEHTAIBLHBIMH 3HAHUSAMH, NPO(DECCHOHAILHBIMH YMEHUSMU H
HAaBBIKAMU JIESTEIBHOCTH MO IPOUITIO, OTIBITOM TBOPUYECKON, UCCIIEI0BATENbCKON IEITETLHOCTH.
CaMocTtosiTennbHass ~ paboTa  CTYACHTOB  CIIOCOOCTBYET  Pa3BHTHIO  CaMOCTOSTEIBLHOCTH,
OTBETCTBEHHOCTH U OPTaHM30BAaHHOCTH, TBOPUECKOTO MOX0a K PEIICHHIO MPO0ieM yaeOHOTo U
po¢eCCHOHAIBHOTO YPOBHS.

3agauamu CPC gBisrorcs:

® CHCTEMAaTH3allHs ¥ 3aKPEIUICHHUE MOTYYCHHBIX TEOPETUYECKUX 3HAHUHN U IPAKTHUECKUX
YMEHHUH CTYAEHTOB;

e yrIyOJieHUE U PACITUPEHUE TEOPETUUECKUX 3HAHUM;

e (GopMHpOBaHHE YMEHUN HCIOIb30BaTh HOPMATUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CTIeUaIbHYIO JUTEpaTypy;

® Dpa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH M aKTHMBHOCTH CTYAECHTOB: TBOPYECKOU
MHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;



e (OpMHPOBAHHE CAMOCTOSITEILHOCTH MBIIIJICHHSI, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILLIEHCTBOBAHHUIO U CAMOPEAIN3aLllN;

® Da3BUTHE UCCIEAOBATEIILCKUX YMEHUN;

® HCIOJB30BAaHME MaTepuana, COOPAHHOTO U TOJIYYEHHOTO B XOJ€ CaMOCTOSTEIbHBIX
3aHATUI HA CEMUHApax, Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHIX, IPH HAITMCAHUH KYPCOBBIX
Y BBIITYCKHOM KBaTM(PUKAMOHHOHN paboT, aist 9PEKTUBHOM MOATOTOBKH K UTOTOBBIM 3aueTaM U
9K3aMEHaM.

3. TexHosi0rH4ecKasi KApTa CaMOCTOSATEILHON padoThI CTy/IeHTa

Komsr CpencrtBa u O0BeM 4acoB, B TOM YHCIIE
peanuzye TEXHOJIOTUU CPC KonraktH Bceero
MBIX B OILIEHKH as pabora
COMITETCH UJI IeITEIIbHOCTH .
. CTY/JICHTOB
LU, peroiaBa
WHIAKATO TEIEM
pa(oB)
5 cemecTp
VYK-1 IMogroroBka mokmana | Hokman 33,12 3,68 36,8
I1K-10
na-1,
NJI-2)
VK-1 IToaroroska k CobecenoBanue 6,48 0,72 7,2
I1K-10 IIPAKTHYECKUM
na-1, 3aHATHAM
NJI-2)
YK-1 Pazpabotka 3amuTa npoekra 9 1 10
I1K-10 HCCIIEIOBAaTEILCKOTO
-1, IIPOEKTA
NJ1-2)
Hroro 3a 5 cemectp 48,6 54 54
HUroro | 48,6 54 54

4. TlopsizoK BHINOJHEHHUS CAMOCTOSITEIbHON PadoThl CTYIEHTOM
4.1. Memoouueckue pexomernoayuu no pabome ¢ yueOHoU TUmepamypou

[Ipu pabote ¢ KHUTONW HEOOXOAMMO MOAOOpaTh JUTEPATypPy, HAYUUTHCS MPABUIHHO €€
YUTaTh, BECTH 3amucu. J{ns moadopa aurepaTypsl B OMOIHOTEKE UCTIONB3YIOTCS an(aBUTHBIN U
CHUCTEMAaTUYECKUHN KaTaJIOTH.

BaxHO MOMHUTH, YTO palroHalIbHBIE HABBIKKM PabOTHI C KHUTOHM - 3TO Bcerjaa Ooblnas
SKOHOMUS BPEMEHHU U CHJL.

[IpaBwibHBIE 1MOAOOP YYEOHHKOB PEKOMEHAYETCS IMperojaBaTelieM, YHUTAIOIIHM
JeKUMOHHBIH Kypc. HeoOxonumas nurepaTypa MOXKET OBITh TakKe yKa3aHa B METOJUYECKHX
pa3paboTKax 1Mo JaHHOMY Kypcy.

Nzygast marepuan mo y4eOHUKY, CIEAYeT MEPEXOIUTh K CIEAYIONMEMY BOIPOCY TOJBKO
MOCJIe MPABMIIBHOTO YSICHEHUS MTPEIbIAYIIEro, OMUCHIBas Ha OyMare BCEe BBHIKIIAJIKU U BBIYUCICHUS



(B TOM uucie Te, KOTOpble B yUeOHUKE OIMYILIEHbI WM Ha JICKIIUH JaHbl AJIS CAMOCTOSTEIHLHOTO
BBIBOJIA).

[Ipu n3yuenuu M0060M AUCUUILIUHBI OOJBIIYIO U BaXKHYIO POJIb UTPAET CAMOCTOSATEIbHAS
WHIMBUyalIbHAs paboTa.

Ocoboe BHHMaHHE cleayeT OOpaTUTh Ha OINpeNeeHWe OCHOBHBIX IOHSATHH Kypca.
CryneHT noikeH MoApoOHO pa3Ouparbh MPUMEPHI, KOTOPBIE MOSCHSAIOT TaKUE€ OINpPENEICHUs, U
YMETb CTPOUTH AaHAJIOTMYHBIE TPUMEPHI caMOCTOSATeNbHO. HyXHO m00MBaThCA TOYHOTO
IIPEICTaBICHMSI O TOM, YTO U3y4aelb. [Tone3Ho cocTaBisiTh onopHbIe KOHCIEKTHI. [Ipu n3ydenun
MaTtepuasa mo y4eOHMKY IMOJIe3HO B TeTpaau (Ha CHelHalbHO OTBEIEHHBIX IMOJISIX) AOMOJHAThH
KOHCIICKT HCKHHﬁ. Tam xe CJICAYCT OTMCUYATh BOIIPOCHI, BBIACICHHBIC CTYACHTOM JJId
KOHCYJIBTAIlMH C MIPEernojaBaTesieM.

BbIBO/IBI, ITONTyYEHHBIE B pe3yJIbTaTe U3Y4CHUs, PEKOMEHIYETCS B KOHCIIEKTE BBIJIEIATD,
YTOOBI OHM MPH MEPEUUTHIBAHUH 3aIMCEH JTyYIlle 3alIOMUHAINCD.

OnbIT IMMOKAa3bIBACT, 4YTO MHOTMM CTYACHTAM IIOMOIra€T COCTAaBJICHUC JIMCTA OIIOPHBIX
CUTHAJIOB, COJIEp>KaIero BayKHEHIMe U Haubojee 4acTo ynorpebiusembie (OpMyIIbl U OHATHUA.
Takoif nCT MoMoOTaeT 3allOMHHTH q)OpMy.HI)I, OCHOBHBIC ITOJIOKCHUA JICKIIMH, a TAKXKE MOXET
CIIY>KUTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYACHTA.

UreHre Hay4HOIO TEKCTa SIBIISIETCA YacThIO MO3HABATENIbHOH AesTenbHOCTH. Ee menp —
U3BJICYCHHE U3 TeKCTa HeoOxoaumoi nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOLIUM
cOOCTBEHHAs] BHYTPEHHsISI YCTaHOBKAa INMpH OOpaleHHH K TIEYaTHOMY CIJIOBY (HAalTH HY>KHBIE
CBEICHUSI, YCBOUTh MHGOPMAIUIO MOJHOCTHIO WM YAaCTHYHO, KPUTUYECKH MPOAHATIU3UPOBATH
MaTepHal i T.I.) BO MHOTOM 3aBUCHT 3((EKTHBHOCTH OCYIIECTBISIEMOTO EHCTBUS.

Boiaenstor uemuipe ocnoenble ycmano6Ku ¢ YmeHuu HAYYHO20 MEKCmA.

WH(OPMAIMOHHO-TIONCKOBEIH (3a/1a4a — HAWTH, BBICTUTH HCKOMYIO HH(POPMAITHIO)

ycBauBaromias (yCHINs YUTATENs HAlIPaBIE€HbI HA TO, YTOOBI KaK MOKHO IOJIHEE OCO3HATh
1 3alIOMHHUTb KaK CaMH CBEJICHUS U3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €0 pacCy KICHHI)

AHAIUTUKO-KPUTHUYECKAs (YUTATeNlb CTPEMHUTCS KPUTHYECKH OCMBICIUTH MaTepual,
MIPOaHAIM3UPOBAB €T0, OIPEJIEIUB CBOE OTHOILIEHUE K HEMY)

TBOpYECKas (CO3AaeT y 4YMTaTells TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIPaBHOMN
IYHKT JJIs1 CBOMX PAacCyKJIE€HUM, Kak o0pa3 Jyuisl NEeHCTBUS MO aHAJOTUHU U T.II. — UCIOJIb30BaTh
CYXKJIEHUSl aBTOpa, XOJA €ro MbICiel, pe3yibTarT HaOaroAeHus, pa3pabOTaHHYIO METOIUKY,
JOTIOJTHUTH WX, MIOJIBEPTHYTh HOBOM ITPOBEPKE).

OcHosnvie 6UO0bI cucmeMamusuposaHHoﬁ 3anucu npodYumaHrHo2co.

AHHOTHpOBaHHE — TIPEAEIBHO KpaTKOe CBSI3HOE OIMCAHUE NPOCMOTPEHHOW WIIU
MPOYUTAHHON KHUTH (CTaThH), €€ COACPKAHUSI, NICTOYHUKOB, XapaKTepa U Ha3HAUCHHUS,

[InanupoBaHue — KpaTkas JIOTHYeCKasi OpraHu3alys TEKCTa, pacKpbIBaIOLIas CoJepKaHue
U CTPYKTYpY U3y4aeMOro MaTepuaia,

Te3upoBaHue — JTaKOHMYHOE BOCHPOM3BEICHUE OCHOBHBIX YTBEpXKJIEHHUH aBTOpa 0e3
MpUBJICYEHUS (PAKTUIECKOTO MaTepHara;

[{utnpoBaHue — TOCIOBHOE BBIIMCHIBAHUE U3 TEKCTa BBIJEPIKEK, U3BJICUCHH, Hanbomee
CYIIIECTBEHHO OTPaXXaroINUX Ty UK UHYIO MBICIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe U IIOCIEN0OBAaTEIIBHOE M3JI0KEHHE  COAEpIKAHMS
MIPOYUTAHHOTO.

KoHcneKT — c0XKHBIN cr1ocod M3JI0KEHUS COJepKaHNs KHUTH MM CTaTbU B JIOTHYECKOM
nocneaoBareabHOCTH. KOHCIEKT akkyMyaupyeT B cebe MpeabLAyIIie BBl 3alUCH, MTO3BOJISET
BCECTOPOHHE OXBAaTUTh COAEPKAHUE KHUTH, CTaTbU. [I03TOMY yMeHME cOCTaBIIATH IJIaH, TE3HCHI,
JIeNIaTh BBIMKUCKYU U IPYTHUE 3allMCU OMPEEIIIeT U TEXHOJIOTHIO COCTABIICHUS! KOHCIIEKTA.

Memoouueckue pekomenoayuu no COCMAasIeHUI0 KOHCNEeKma.:

1. BaumaTenpbHO MPOYUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOU JIUTEPATYpPE HEMOHSTHBIC
CJIOBA. HpI/I 3aI11ucH HE SaGYI[BTG BBIHCCTHU CIIPABOYHBIC TAHHBIC HA IMOJISI KOHCIICKTA,

2. BrigenuTe riaBHOE, COCTaBLTE ILIAH;



3. Kpatko cdopmynupyiite OCHOBHBIE MOJIOKEHHUS TEKCTAa, OTMETHTE apryMEHTALUI0
aBTOpA;

4. 3aKOHCHEKTHpYHTE MaTepuall, YeTKO cielysl MyHKTaM I1aHa. [Ipy KoHCTIeKTHPOBaHUU
CTapalTeCh BbIPa3UTh MBICIb CBOUMHU CIIOBaMU. 3aIIUCHU CJIETYET BECTH YETKO, SICHO.

5. I'pamotHO 3anuceiBaiite nuTaThl. LIuTHpYys, yUnThIBaliTe JAKOHUYHOCTD, 3HAYMMOCTh
MBICJIH.

B Texcre KOHCIEKTa KeNnaTeabHO MIPUBOIUTH HE TOJIBKO TE3UCHBIE IOJIOXKEHHS, HO U UX
NoKa3zarenbeTBa. [Ipu odopmMileHMH KOHCIEKTa HEOOXOAUMO CTPEMHUTHCS K €MKOCTH Ka)JIO0ro
Ipe/uloKeHusl. MbICin  aBTOpa KHHUIHM ClEAyeT u3jaraTb KpaTko, 3a00TACh O CTWIE HU
BBIPA3UTENIbHOCTH HAMCAHHOTO. YHMCIIO TOMOTHUTENBHBIX 3JIEMEHTOB KOHCIEKTA JOKHO OBITH
JOTMYECKH  OOOCHOBAHHBIM,  3allUCH  JIOJDKHBI ~ paclpeieisTbcs B ONPEAETICHHOM
IIOCJIEZI0BATEIBHOCTH, OTBEYAIOIIEH JIOTMYECKON CTPYKType npousBeneHus. s yrouHeHus u
JIONOJTHEHUS. HE0OXO0IMMO OCTaBIISATh MOJIS.

OnnazieHre HaBBIKAMHM KOHCHEKTHPOBAHUS TPeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCETHEBHOI caMOCTOSTEIbHON pabOTHI.

4.2. Memoouueckue pexomenoayuu no NOO20MOBKe K NPAKMUYECKUM U J1AOOPAMOPHbLIM
3aHAMUAM

Jlig Toro ytoObl mpakTudeckue u IIpakThueckue 3aHATHS TPUHOCWIA MaKCHUMAaJIbHYIO
10J1b3Y, HEOOXOJUMO ITOMHHUTB, YTO YIPAKHEHHUE U PELICHUE 331a4 IPOBOASTCS 110 BBIYUTAHHOMY
Ha JIEKUUSAX MaTepualy U CBSA3aHbI, KaKk IPaBUIIO, C JAE€TaIbHBIM pa300pOM OTIENbHBIX BOIPOCOB
JEKUUOHHOro Kypca. CneayeT NOAYEpPKHYTb, YTO TOJBKO IIOCIE YCBOEHHS JIEKIIMOHHOIO
MaTtepuaga ¢ ONpPEJEICHHONM TOYKH 3peHHus (2 MMEHHO C TOH, ¢ KOTOpOl OH u3jaraercs Ha
JEKIUAX) OH Oy/AeT 3aKpeIUIsThbCs Ha MPAKTUYECKUX 3aHATUSAX KakK B pe3ysbTare 00CYKICHUS U
aHaJIM3a JEKIMOHHOI0 MaTepuana, TaKk U ¢ MOMOUIbIO PELICHHUs MPOOJEMHBIX CUTYallUl, 3a1ad.
IIpu 3TuX yCIOBUAX CTYIEHT HE TOJBKO XOPOLIO YCBOUT MaTepHall, HO U Hay4HUTCsl IIPUMEHATH
€ro Ha MPAKTHKE, a TAKXKE MOJIYYUT TOTOTHUTENBHBIN CTUMYI (M 3TO OUYEHb Ba’KHO) JJIs1 aKTUBHOU
IPOPabOTKHU JIEKLIUH.

IIpu camocTOATENBHOM PELICHHWHU 33aJa4 HY>KHO OOOCHOBBIBaTh KaXKJbIH ATall perieHus,
UCXOJS U3 TEOPETUYECKHUX MOJIOKEHUH Kypca. Eciiu CTyIeHT BUAUT HECKOJBKO IyTEW peleHus
npoGsieMbl (3a/1a4M), TO HYKHO CPaBHHUTb UX U BbIOpaTh caMblil parnuoHaidbHbIA. [lone3sHo 1o
Hayaja BBIYMCICHUH COCTaBUTh KpPaTKUM IUIaH pelleHus Mpobiemsl (3amaun). Pemienue
MpOOJIEMHBIX 3aJa4 WM MPUMEPOB CleAYyeT M3jaraTh MOAPOOHO, BHIYMCIEHUS pacrojiaratb B
CTPOTOM TIOPSIAKE, OTHENsIsl BCIIOMOTATENIbHBIE BBIYMCIEHUS OT OCHOBHBIX. PemieHus npu
HE00XO0IMMOCTH HY>KHO COIPOBOXKJIaTh KOMMEHTAPUSAMHU, CXEMaMH, YEPTEKAMU U PUCYHKAMH.

Crenyer NOMHHUTb, YTO pELICHHE KaxI0M ydeOHOW 3ajjaud JOJDKHO JOBOJAUTHCS 10
OKOHYATEJIbHOTO JIOTMYECKOTO OTBETa, KOTOPOro TpeOyeT YCIoBHE, M MO BO3MOXKHOCTH C
BbIBOZIOM. [lodydeHHBI OTBET ciexyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYLIECTBA
naHHoi 3anauu. [lone3no Takke (eciau BO3MOXKHO) pelaTh HECKOJIbKUMHU CIIOCOOAMU U CPaBHUTH
MOJTyYeHHbIE pe3yabTaThl. Pemenne 3a1au TaHHOTO TUIA HY)KHO MPOJI0JIKATH 10 PHOOpETeHUs
TBEPAbIX HABBIKOB B UX PEILICHUU.

4.3. Memoouueckue pekomeHoayuu no camonposepKe 3HaHuil

ITocne n3yueHHs OIpeeIeHHONW TEMBI 10 3alUCsM B KOHCIEKTe M y4eOHUKY, a Takxke
pEelIeHns JTIOCTAaTOYHOI'O KOJMYECTBAa COOTBETCTBYIOUIMX 33/Jay Ha MPAKTUYECKUX 3aHATHSIX U
CaMOCTOSITEJIbHO CTYAEHTY PEKOMEHAYETCS, NPOBECTH CAaMOINPOBEPKY YCBOEHHBIX 3HAHMWH,
OTBETHB Ha KOHTPOJIbHBIE BOIIPOCHI 110 U3YUYEHHOH TeMe.

B ciiyuae He0OX0AMMOCTH HYXHO €llle pa3 BHUMATEIbHO Pa300paThCs B MaTepuae.

WHorpa HEROCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTI'O BOIIPOCA BBICHSETCS TOJIBKO IIPH
W3Y4YEHHMHU JajbHENIIero Mmarepuana. B aToM ciiydae HaJj0o BEpHYThCS Ha3al U IOBTOPUTH IJIOXO
YCBOCHHBIN Marepuan. BakHbI KpUTEpUN YCBOCHHS TEOPETUUECKOTO MaTepuajia - YMEHHE
pelmars 3a7a4d WK MPONTH TECTHUPOBAHHWE IO NPOHAEHHOMY Marepuaily. OIHAKoO ciexyer
IIOMHHTbB, YTO IPABUIBHOE PEIICHHUE 3a7a4d MOJXKET IOJYYUTHCS B PE3ylbTaTe MPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (PopMy 6e3 MOHUMAHHUS CYIIIHOCTH TEOPETUUECKUX TOJIOKEHHH.



Bonpocsl 115 cobecenoBanus

ba30BbIi1 ypOBEHb

Tewma 1. [Ipumenenue UM B coBpeMeHHO KU3HU.

1.
2.
3.

Ob1ee npezcTaBiaeHue 00 UCKYCCTBEHHOM UHTEIJIEKTE.
Hcnonb30BaHne NCKYCCTBEHHOTO MHTEIUICKTA B PAa3IMUHBIX chepax.
[IepcrieKTUBBI HCIIONB30BAHMSI HCKYCCTBEHHOTO UHTEIUIEKTA.

Tewma 2. [IporpammHoe oOecriedeHUE ¥ OHJIAlH CEPBUCHI, TpuMeHseMbie B V.

N A

DKCHepUMEHTATBHBIA IBOFOIIMOHHBIN XapakTep pa3padotok cuctem .
Bo3moxHOCTH TPOrpaMMHBIX CpeCcTB ¢ npuMeHeHuem M.

TpebGoBanust k mporpaMmmHomy odecrieuenuto M.
SI3b1KM TporpaMMupoBaHud 1iist 3aaa4d M.

[Tonatue 00 oHTONMOTMSAX. BO3MOXHOCTM  HPUMEHEHHsSI  OHTOJIOTUI

npodeccuoHaNbHOM e TEeNbHOCTH.

Tema 3. MeTtoabl HCKYCCTBCHHOI'O HHTCJUICKTAa B COBPEMCHHOM O6p8.30BaHI/II/I.

1.
2.
3.

HckyccTBEeHHBIN MHTEIUIEKT B 00pa30BaHUU.
HckycCTBEHHBIN MHTEIUIEKT: KOHKYPEHT WM TOMOLIHUK YYUTENs?
«becnunoTHoe» 00pa3oBaHue.

Tema 4. IlpumMeHeHHE HCKYCCTBEHHOTO WHTEIUIEKTa TIIPU BHEAPEHUM IUPPOBBIX
00pa3oBaTeNbHBIX MIATHOPMEHHBIX PEIICHUH.

N gk

WHTemiekTyaabHble TRIOTOPCKUE CUCTEMBI U aJalITUBHOE 00yYEHHE.

[TprimMepsl 1 OCOOEHHOCTH CHCTEM aJIaITUBHOTO O0Y4EHUSI.

CranpapTHble 331a4H aJJalITUBHOTO 00yYEHUS!.

WHTemiekTyanbHbIN aHaIN3 JaHHBIX U 00pa3oBaTelbHAas aHAJTMTUKA.
XapakTepucTUKa U IPUMEPHI POCCUNCKUX 00pa30BaTEIbHBIX OHJIAMH-TIIAT(OPM.

IToBBIIIEHHBINA YPOBEHB

Tema 1. [Ipumenennie U B coBpeMeHHOM KU3HHU.

9.
10.
11.

Cdepsl npuMEHEHHUST CUCTEM UCKYCCTBEHHOTO UHTEIUIEKTA.
[Tpo6ieMbl NCTIONTE30BaHUS UCKYCCTBEHHOTO MHTEIIEKTA.
OOmiee mnpejacTaBieHWE O NPUMEHEHMH HMCKYCCTBEHHOTO  MHTEIJIEKTa

npoeCCHOHATILHOM 1eATEbHOCTH.

Tema 2. [IporpammHoOe oOecriedeHne 1 OHJIaiH cepBUCH, TpuMeHseMble B MU.

agrwODE

Knaccudukanus HHTEIIEKTYaIbHBIX CUCTEM.

S3pikn JIMCII u IIJISHEP 8 .

[Tpumenenue s3pika mporpammupoBanus PYTHON B pazpabotke cucrem M.
Ornucanne s1361k0B R 1 PROLOG st pemenns 3amau M.

Bo3MoxHocTH cuctembl Protége s co3maHus OHTOJIOTHIA.

Tema 3. MeTo bl HCKYCCTBEHHOT'O HHTEIJICKTa B COBPEMEHHOM 00pa30BaHUU.

B



1. [TpoGyieMbl COBPEMEHHOTO 00pa30BaHMsI, KOTOPHIE MOXKHO PEIIUTH C TOMOIIBIO

5148

2. [Tpo6aembl HCTIOIB30BAHNS HICKYCCTBEHHOTO MHTEIUIEKTa B 00pa30BaHUU.

3. Meroabl  UCKYCCTBEHHOIO  MHTEIUIGKTa  Kak  CIOCO0  IIPEOOJICHUS
(byHIaMEHTABHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHMSI.

4. XapakTepHCcTHKa U IPUMEPHI 3apyOeKHBIX 00pa30BaTEeIbHBIX OHJIANH-TIIATOPM.

Tema 4. IlpuMeHeHue HCKYCCTBEHHOTO WHTEIJIEKTA IPU BHEIPEHUHU IHU(PPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHUH.

1. [lpumeneHne  MCKYCCTBEHHOTO  MHTEIUIEKTa  JUII  OLIGHKM  KaudecTBa
00pa3oBaTeNBHOrO MpoIecca.

2. ABTOMaTHUYECKas OLIEHKA Ka4eCTBA MUCbMEHHBIX pa00T 00YyJarOIIHUXCSI.

3. AnHanu3 oOpaTHOH CBS3M OT OOYYArOLIMXCS M KOHTPOJb Ipolecca 0OydeHHs Ha
OCHOBE 00pabOTKH TEKCTOBOW MH(OPMAIIMH U3 COIIMATIBHBIX CETEH 1 00pazoBaTeIbHBIX (POPYMOB.

4. TexHOIIOTHH HMCKYCCTBEHHOTO HMHTEJUICKTa: BO3MOXKHOCTH W IPUMEHEHHE B

o0pa3oBaTensHOM cpejie.

4.4. Memoouyeckue pekomeHOayuUu N0 HANUCAHUIO HAYYHBIX MEKCMO8 (O0KIA008, pedepamos,
acce, HayUHbIX cmameil u m.o.)

[Tepen Tem, Kak MPUCTYMUTH K HATUCAHUIO HAYIHOTO TEKCTA, BAXKHO pa300paThCs, KakoBa
WCTUHHAS 1IeTh BAIIET0 HAyYHOTO TEKCTA - 3TO IIOMOKET BaM Pa3yMHO PacIpeleInuTh CBOU CHIIbI
1 BpeMmsl.

Bo-mepBriX, CHayana HY)XHO ONpPEACTUTHCS C HIEeH HAYyYHOTO TEKCTa, a JJIs JTOTrO
HE00X0IMMO HAYIUTHCS THOO OTHOCUTHCS K PA3HBIM SBICHUSAM U (paKTaM HECKOJIBKO KPUTHICCKU
(cBOs mes — Kak WHas TOYKA 3pPEHHsI), JIUOO HAYYUTHCS YBIEKATHCS KAKHMMH-TO H3BECTHBIMU
UJCSIMH, KOTOPBIC HYXKIAIOTCS B JIOpaOOTKe (Maes — KaK ONTHMHUCTHYSCKAs TO3UIUS H
HaIMpaBJIEHHOCTh Ha JalibHEHIIIee COBEPIICHCTBOBAHHE YK€ U3BECTHOTO). BO-BTOPBIX, HAYYUTHCS
OpPTaHU30BBIBATh CBOE BPEMS, BEIlb, KaK M3BECTHO, CBOOOIHOE (OT BCSAKMX TIIYIIOCTEH) BpeMs —
BayKHEllIIIee yCIOBUE HACTOSIIETO TBOPUECTBA, /Il HErO HAKOHEII-TO MOosBiseTcs BpeMs. MHoraa
MMEHHO Ha OPTaHU3aIMI0 TAKOTO BPEMEHH YXOIUT HeMaJlasi 9acTh CHJI U TAJIAHTOB.

[TucaTh cneayeT sICHO U MOHSATHO, CTApasiCh OCHOBHBIE TOJIOKEHUS (OPMYITUPOBATH YETKO
Y HEJIBYCMBICIIEHHO (4TOOBI M CAMOMY MOHSITHO OBLJIO0), @ TAKKE CTPEMSCH CTPYKTYPUPOBATH CBOM
TekcT. Kaxapiit pa3 Hafo MpeCTaBlATh, YTO Balll TEKCT OyJAET KTO-TO YUTATh U €My 3aXO0UeTCs
COPUCHTHPOBATHCS B HEM, OBICTPO HAXOJUTh OTBETHl HA HMHTEPECYIOIIHNE BOMPOCHI (3207HO
mpescTaBbTe ce0si Ha MecTe Takoro 4yenoBeka). [IoHsATHO, uTo paboTa, HalMCaHHAS «CIUIOIIHBIM
TeKcToM» (0€e3 3arojIoBKOB, 0€3 BbIJENIEHUs KPYITHBIM MIpU(TOM Harbosiee BaXKHBIM MECT U T, I1.),
y KyJIbTypHOTO YHTATENsl JOJDKHA BBI3BIBATH OpE3rNIMBOCTh W JaXKE JKAIOCTh K aBTOPY
(MCKJIFOYEHHUSI COCTABIISIIOT HEKOTOPHIE JPEBHUE TEKCTHI, KOT/Ia U YaHp ObLI MHOW M K TEKCTaM
OTHOCWINCh HWHAue, J]a U CaMHX TEKCTOB OBLJIO TOpa3A0 MEHbIIE — HE TO, YTO B JIOXY
«H(}OPMAIIMOHHOTO B3PbIBA» U COOTBETCTBYIOIIETO «MH(OPMAIIMOHHOTO MyCOpay).

O0beM TeKkcTa W pa3audHbie OPOPMUTEITHCKHE TPEOOBAaHUS BO MHOTOM 3aBHUCSAT OT
MIPUHSATHIX B KOHKPETHOM y4e€OHOM 3aBeJIEHUU TIOPSIKOB.

Pedepar (mokmam) - 3TO caMOCTOSTEIHLHOE HCCIEAOBAHHME CTYIEHTOM OIPEAeICHHON
MPOOJIeMBI, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOITPOCOB.

Pedepar He momkHa cocTaBiAThCS U3 PParMEeHTOB cTaTel, MoHOTpaduii, mocoduii. Kpome
MIPOCTOTO U3NIOKEHUsI (PAKTOB M LUTAT, B pedepare MOJDKHO MPOSBISTHCS aBTOPCKOE BUICHUE
MPpOOJIEMBI B €€ PEIICHHUS.

PaccMoTpuM oCHOBHBIE ATanbl MOATOTOBKU pedepara CTYJCHTOM.

BrimonaeHune pedepara HaunHASTCS ¢ BEIOOPA TEMBI.



3areM CTyISHT NPUXOAUT Ha MEPBYIO KOHCYJIBTAIMIO K PYKOBOAUTEINO, KOTOpas
MPeayCMaTpUBACT:

- 00CyXIeHUE [IeNU U 3a]1a4 padO0Thl, OCHOBHBIX MOMEHTOB M30PaHHOI TEMBI,

- KOHCYJIETUPOBAHHE TI0 BOIIPOCAM OI00PA JIUTEPATYPHL;

- COCTaBJICHUE NIPEBAPUTEIILHOTO TUIAHA.

Craenyrommm »Tanom siBisiercsi pabora ¢ smrtepatypoil. HeoOxoammas nureparypa
MOJIOMPAETCsl CTYIGHTOM CaMOCTOSITEIIBHO.

[Tocne mogbopa nureparypsl eaecoodpa3Ho caenaTh padbounii BapuaHT riaHa paboTsl. B
HEM HY)KHO BBIJICIIUTH OCHOBHBIC BOIIPOCHI TEMBI U Maparpadbl, paCKphIBAIOIINE UX COACPIKaHUE.

CocTaBleHHBIM CHUCOK JIUTEPATYPhl M MPEIBAPUTEIbHBIA BapUaHT IUIaHA YTOUHSIOTCS,
COTJIACYIOTCSI Ha OYEPEIHOM KOHCYJIbTAIIMH C PYKOBOAHUTEIIEM.

3areM HayMHAETCS CIEAYIOIIMH d3Tam paboThl - H3Y4YEHUE JUTEepaTrypbl. TOJBKO
BHUMATEJIHHO YHUTAasi M KOHCHEKTHPYS JUTEPATypy, MOKHO Pa30o0paThCsi B OCHOBHBIX BOIPOCAX
TEMBI ¥ TIOJATOTOBUTHCS K CAMOCTOSITEIPHOMY (aBTOPCKOMY) M3JIOKEHHUIO COJIEpKaHus pedepara.
KoHcnekTupys nepBOMCTOYHUKH, HEOOXOAMMO OTPa3UTh OCHOBHYIO HUJICKO aBTOPA U €r0 MO3UITHIO
T10 MICCIIETyEeMOMY BOTIPOCY, BBISIBUTH IPOOJIEMBI 1 HAMETHTD 33/1a4H IS TAIbHEHIIIET0 N3ydeHHsI
JTaHHBIX TPOOJIEM.

Cucrematuzanysi ¥ aHaATU3 M3YYCHHOW JUTEpaTypbl IO MpoOJIeMe HCCIEIOBAHMS
MO3BOJISIIOT CTYJICHTY HalucaTh padory.

Pabounii BapuaHT TekcTa pedeparta MpeAOCTaBIsETCS PYKOBOAUTENIO HA MpoBepky. Ha
OCHOBE pabouero BapuaHTa TEKCTa PYKOBOJIUTEIh BMECTE CO CTYIACHTOM OOCYXIaeT
BO3MOXXHOCTH JIOpa0OTKH TekcTa, ero odopmienue. [locie mopaboTku pedepar cmaercs Ha
kadeapy /Ui ero OICHUBAHUS PYKOBOIUTEIICM.

Tpebosanus k nanucanuio peghepama

Hanucanue 1 pedepara sBisercs o0s3aTenbHbIM ycinoBueM BoinonHenus miana CPC no
000# AUCIUTUTHHE MPO(eCCUOHATBHOTO ITUKJIA.

Tema pedepata Moxker OBITH BBIOpaHAa CTYACHTOM W3 MPEATOKEHHBIX B pabouyeit
nporpamMMe Win (OHJE OIEHOYHBIX CPEJICTB AUCIUILUIMHBI, MO0 OIpeesieHa CaMOCTOSATENBHO,
UCXOJsl U3 MHTEPECcOB CTylIeHTa (B paMKax H3y4yaeMOW IUCHUIUIMHBI). BbIOpaHHYIO Temy
HEOOXO/IMMO COTIIACOBATHCS C MPETIOIaBATEIIEM.

Pedepar nomxen ObITh HallMCAaH HAYYHBIM S3BIKOM.

O06nem pedepara qoipkeH cocTaBisaTh 20-25 crp.

Cmpykmypa peghepama:

e Bgenenue (e Oonee 3-4 crpanun). Bo BBeneHun HeoOX0aMMO 0OOCHOBAaTh BBIOOP
TEMBI, €€ aKTyaJbHOCTh, OUEPTUTH OOJIACTH MCCIEOBAHUS, OOBEKT HMCCIIEIOBAHUS, OCHOBHEIC
ENTN ¥ 32]1a91 UCCIICTOBAHMS.

e OcHOBHas 4yacThb COCTOMUT U3 2-3 paznenoB. B HUX packpbIBaeTcs CyTh UCCIEIyeMOM
POOJIEMBI, MPOBOAUTCS 0030p MHUPOBOHM JUTEpPAaTyphl U MCTOYHUKOB VMHTEpHET MO mpenaMeTy
HCCIIEIOBaHMs, B KOTOPOM JaeTCsl XapaKTEPHCTHUKA CTEMEHU pa3pabOTaHHOCTH MPOOIEeMBI U
aBTOpCKasi aHAJIIMTHYECKash OIEHKAa OCHOBHBIX TEOPETHUYECKUX IOJXOJOB K €€ pEIICHHIO.
W3noxxkeHne Marepuaia HE JOHDKHO OTPAaHUYMBATHCA JIUIIH ONUCATENBHBIM MOAXOJIOM K
packpbeITuio BBIOpaHHOW Tembl. OHO TakKe IOJDKHO COJIEpKaTh COOCTBEHHOE BHUICHUE
paccMaTpuBaeMoi poOIEeMBbI U U3J10KEHNE COOCTBEHHOW TOUKU 3pEHHs Ha BO3MOKHBIE ITYTH €e
peleHusl.

e 3axmouenue (1-2 crpanuilsl). B 3akiiroueHnn KpaTKO M3JaraloTcs JOCTUTHYTHIC MPU
W3YYEHHUH MTPOOJIEMBI IIeTTH, IEPCIIEKTUBBI PA3BUTHS UCCIIETyeMOT0 BOIpoca

e CHuCOK HMCMOJB30BaHHOW JITEepaTyphl (He MeHbIne 10 UCTOUYHHUKORB), B aipaBUTHOM
nopsijike, 0OPMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBUIaMH. B CIIHCOK MCIOIh30BaHHOM
JTUTEPATyphl PEKOMEHIYEeTCSl BKIIFOUATh PA0OTHI OTEYECTBEHHBIX M 3apYOCIKHBIX aBTOPOB, B TOM
YHCIie CTAaThH, OMMYOJUKOBAHHBIC B HAYYHBIX KypHAIAX B TCUCHUE MOCIEAHUX 3-X JIET U CCHUIKH
Ha pecypchl cetu UHTepHeT.

e [Ipunoxxenue (mpu HEOOXOIUMOCTH).



Tpebosanus k oghopmaenuro.

® TEKCT C OJIHOI CTOPOHBI JIUCTA,

mpudT Times New Roman;

Kernp mpudra 14,

MEXCTpPOYHOE paccTosiHue 1,5;

MoJIsL: CBEpXY 2,5 cM, cHu3y — 2,5 cm, cieBa - 3 cM, cpasa 1,5 cm;
pedepar 1oKeH ObITh MPEACTaBICH B COPOIIIOPOBAHHOM BU/IE.

Topsadox 3awumul pechepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3aHATHSX, MOCIE OKOHYAHUS PabOTHI
CTYJICHTAa HaJ, HUM U HUCHPABIEHUS BCEX HEAOYETOB, BBISBICHHBIX IPENOAABATEIIEM B XOJE
KoHCynbTanuii. Ha 3ammry pedepara orBoguTcst 5-7 MUHYT BpEMEHH, B X0JIe¢ KOTOPOTO CTYACHT
JIOJKEH TMoKa3aTh CBOOOHOE BIaJIeHHEe MaTepralioM 110 3asiBieHHo# Teme. [1pu 3amute pedepara
IIPUBETCTBYETCS UCIOIb30BaHUE MYJIbTUMEINA-TIPE3EHTALINN.

Oyenka peghepama

Pedepat oneHnBaeTCs 1o CIeayoUuM KPUTEPUIM:

* coOmroieHue TpeOOBaHUH K ero 0(hOPMIICHHIO;

* HEOOXOAMMOCTb M JOCTATOYHOCTH JUIS PACKPBITHS TEMBl MPHUBEICHHOH B TEKCTE
pedepara uabopmaIuu;

* YMEHHUE CTyJIeHTa CBOOOIHO M3JIaraTh OCHOBHBIE HJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYJEHTA MOHATHh CYTh 3a/laBa€MbIX IPENOAAaBaTEeIeM U COKYPCHHKAMU
BOTIPOCOB ¥ C(HOPMYITHPOBATH TOYHBIE OTBETHI HAa HUX.

Kpumepuu oyenxu:

Oyenkxa «omauyHoy» BBICTABISIETCS CTYIEHTY, €CJIM B JIOKJIAJIE CTY/IEHT MCUEPIBIBAIOILE,
M0CJIe/I0BAaTEIbHO, YeTKO M JIOTHYECKH CTPOMHO M3JaraeT Marepuai; cBOOOIHO CHpaBiseTcs C
3aJladyaMM, BOIpOCaMH M JPYTMMM BHMJIaMU NPUMEHEHUs 3HAHUMN; UCHOJb3YeT sl HalKWCaHUs
JOKJIaJ]a COBPEMEHHBIE Hay4YHbIE MaTepHalbl, AaHAIU3UPYET TMOIYYCHHYI0 HH(OpPMAIIHIO;
MIPOSBIIIET CAMOCTOSITENILHOCTD ITPH HAITUCAHUU JI0KJIa/1a.

Oyenka «xopouioy BBICTABISETCA CTYIEHTY, €CJIM KAauyeCTBO BBIMOJHEHUS JOKJIaaa
J0CTaTOYHO BbIcOKO€. CTyIeHT TBEPAO 3HAET MaTepuaj, FPaMOTHO U IO CYIIECTBY M3JaraeT ero,
HE JI0NyCKasl CYIIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOIPOCHI IO TEME JOKIIAA.

Oyenka «yo0oenremeopumenvHo» BbBICTABISIETCd CTYAEHTY, €CIIM MaTepuasl JoKjajaa
U3JIaraeTcs 4acTUYHO, HO MpOoOeNbl HE HOCST CYHIECTBEHHOI'O XapaKTepa, CTYAEHT JIOIyCKaeT
HETOYHOCTH M OIIMOKM IMPH 3allluTe JOKJIaaa, JaeT HeJOCTaTOYHO MpaBUiIbHbIE (POPMYITUPOBKH,
HaOII01al0TCS HAPYIICHUS JIOTHIECKON MOCTIE0BATENBHOCTH B H3I0KEHUH MaTepHara.

Oyenka «ney0061emeopumesbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IOJrOTOBHII
JOKJIaJl WM JIOMYCTUJ CyIIecTBeHHble OMMOKU. CTyAEHT HEyBEpeHHO M3JlaraeT MaTepuall
JIOKJIaJ]a, HE OTBEYAEeT Ha BOIIPOCHI MPEMOJaBaTENs.

Onucanue wkaubl OYeHUBaHUs

MaxkcuManbHO BO3MOKHBIN Oall 3a BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PaBHBIM
55. TekyIee KOHTPOJIbHOE MEPOTIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYICHT IOIY4n 32 HETO He
MeHee 60% OT ycTaHOBIEHHOTO ISl TOTO KOHTPOJISI MAKCHMATBHOTO Oayiia. PeTHHTOBBIN Oai,
BBICTABJIIEMbII CTYJEHTY 3a TEKYILIEe KOHTPOJIBHOE MEPOIPHSITHE, COAHHOE CTYIEHTOM B
YCTaHOBJICHHbIE TPadUKOM KOHTPOJIBHBIX MEPONPHUSTHA CPOKH, ONpEAENseTcs CIEAYIOIUM
o0pazom:

YpoBEHb BBINOJHEHHUSI KOHTPOJIBHOTO Peiitunaroserit 6amt (B % oT MakCMMaIbLHOTO
3aIaHns Oasiya 3a KOHTPOJBHOE 3aaHHE)

OTnuHBIH 100

Xopormmii 80

Y 10BIE€TBOPUTENHHBIN 60

HeynoBnerBoputenbHbIi 0




Tembl pedeparToB
ba3oBblii ypoBeHb

Bosmoxnoctu u npumenenue MU B oO6pa3oBaTenbHOM cpere.

CoBpeMeHHBIE TPOTpaMMHBIE TPOAYKTHI, OCHOBaHHBIE Ha .

OO6mras xapakTepucTuka si3bika nporpammupoBanust PROLOG.

DKcIepTHBIC M MHTEIUIEKTYaJIbHBIE 00YUYalOIIHe CHCTEMBI.

Monenu 1 alropuTMbl paclio3HaBaHUS B SKCIIEPTHBIX CUCTEMAX.

Moaenu npeACcTaBICHHS 3HAHUM.

Oco0eHHOCTH UCTIOIB30BaHMS CEMaHTUUYECKUX CETeH /Ui MpeICTaBICHHsI 3HAHUH.
[TpoxykimoHnHbIe 6a3bl JAHHBIX.

OpeliMOBBIE MOJIENIH B CUCTEMAaX MCKYCCTBEHHOT'O MHTEJUICKTA.

OHTONOTMY U UX IPUMEHEHUE B IPOPECCUOHATBHOMN AEATEIIbHOCTH.
BosmoxnocTu cucreMsl Protégé ninst co3nanus OHTONOTHIA.

[Tporuo3upyromme HHTEIUIEKTYaTbHbIE CHCTEMBI.

[Tnanupyromuye HHTEIUIEKTyalbHbIE CUCTEMBI.

OOmwmii aHaIM3 CyIMECTBYIOMIMX 00pa30BaTENbHbIX TATQOPMEHHBIX PELICHUH.

CoNoA~AWNE

N Y ol
rPONEO

[ToBBIIIEHHBIN YPOBEHB

Bunpl 3KCTIEPTHBIX CHCTEM.

Ocob6eHHocTH pa3paboTKH yuyeOHOM IKCIEPTHON CUCTEMBI.
XapakTeprucTuka 000J109KH dKcrepTHBIX cuctem CLIPS.
WHTennekTyanbHble CUCTEMbI KOHTPOJIS U IPUHATHS PELICHUI.
[TonsiTre u 001IKEe XapaKTEPUCTUKU HEHPOHHBIX CETEH.
HeiipoHHble ceTu B cUCTEMax UCKYCCTBEHHOI'O MHTEIIIEKTA.
Ob6acTi npuMeHeH!sI HeHPOUH(POPMATHKH.

Penakropsl oHTONOr M.

OcnoBet RDF 1 OWL.

0.  baifecoBckas cTparerus OoleHKH BbIBOJIOB.

11. Poccuiickue o6pa3oBaTeabHbIe OHIANH-TIIAT(HOPMBI.

12.  3apyOexHble 0Opa3oBaTeIbHbIE OHIANH-TUIATGOPMBI.

13.  Crnenmanu3upoBaHHBIE IPOTPAMMBI JJII HEYETKHX CUCTEM.

14.  BoamoxkHOocTH mporpammbl Scil.ab st paboTsl ¢ HeyeTkuMK 0a3aMu TaHHBIX.

BOoo~NoORWDNE

4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCIE008AMENbCKUX NPOEKNO8

HccnenoBatenbckas MpoeKkTHass paboTa — 3TO rpynmoBas paboTa, Ui BBIIOJHEHHS
KOTOpPOH HEOoOXOMM BBIOOp M NPUJIOKEHHWE HAYYHOW METOAMKHM K TOCTaBIEHHOW 3aaauye,
MOJTyYeHHE COOCTBEHHOTO TEOPETUYECKOTO FITH SKCIIEPHMEHTAILHOTO MaTepraia, Ha OCHOBAaHUH
KOTOPOro HEOO0XOAMMO IPOBECTH AaHaJIM3 M CJAeNaTh BBIBOJABI 00 HCCIETyeMOM SIBICHHUH.
BrimonHeHne TpoekTa — 3TO Bcerna KOJUIGKTHBHAs, TBopueckas [IpakTmueckas paOoTa,
npeJHasHaueHHas Uil TOJYYEHHUs OIPEIeIEHHOrO NPOAYKTa WIM Hay4YHO-TEXHHUYECKOTO
pesynbTara. Takast paboTa moJpa3ymMeBaeT 4eTKoe, 0JJHO3HaYHOe (DOPMUPOBAHHE ITOCTABIICHHOM
3aJaud, OIpe/Ie]IeHUe CpPOKOB BBIIIOJHEHUS HAaMEUEHHOIro, OIpejeieHne TpeOoBaHUM K
pazpabaThiBaEMOMY OOBEKTY.

Brimonnenue 1 rpynmoBoro mpoekta SBISIETCS 00S3aTENIbHBIM YCIOBUEM BBITOIHEHHS
CaMOCTOATENILHON pabOoTHI 1O JIF000H TUCHUTITHHE MPOGECCHOHATBHOTO ITUKIIA. TemMa mpOeKTHOTO
3aJJaHUs MOKET ObITh BHIOpaHa CTYAEHTOM U3 MPEUIOKEHHBIX B pabouel mporpammMe min (HoHe
OLIEHOYHBIX CPEACTB AUCLUIUIMHBI, JUOO0 OIpeaesieHa CaMOCTOSATENbHO, UCXOsl U3 MHTEPECOB



CTyJIeHTa (B paMKax M3y4yaeMOU JUCIUILIINHBI). BIOpaHHYI0 TeMy HEOOXOIMMO COTIIACOBAThHCS C
IpenoaaBaTesIeM.

Tpebosanus no evinonHeHUo U 0opmieHuIo npoekma

[Ipu BbIOTHEHUH MPOEKTA MPHUBETCTBYETCS pabora B rpymime (2-3 yenoseka). [Ipoekt —
3TO HCCcIeoBaTeNnbckas padoTa, B XOJ€ KOTOPOW CTYIEHTHI JOJDKHBI MPOJAEMOHCTPUPOBATH
BJIAAICHUC HABbBIKAMU HAYYHOI'0 HCCICAOBAaHWA, YMCHUSA TPOBOJAUTH aHAJIM3, 0606H.[aTb
uH(popMalnio, AenaTh BBIBOABI, MpEAsiaraTb CBOM pEIICHUs MPOOJIeMbI, paccMaTpUBacMoOl B
MIPOEKTE.

[Ipy nDoaroTroBKe MaTepHaloB MPOEKTa CTYAEHTHl JOJDKHBI MPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMHU METOAAMHU KOMITBIOTEPHOI 00pabOTKH JTaHHBIX.

Kpumepuu oyenxu pabomul yyacmuuxka npoekma.

Jist KaK0r0 U3 y4aCTHUKOB MPOEKTa OLCHUBAIOTCA:

* npodeccuoHaIbHBIE TEOPETUUECKHE 3HaHUS B COOTBETCTBYIOLIEH 001acTu;

* yMeHue paboTaTh CO CIPABOYHOW M HAYYHOH JIUTEPATYypOH, OCYLIECTBIISATH MOMCK
HeoOxonumoit nndopmanuu B UnTepHeT;

* yMeHHue paboTaTh C TEXHUYECKUMH CPEACTBAMU;

*  yMEHHE  TOJIb30BaThCA COOTBETCTBYIOIIUMU
I/IH(i)OpMaIII/IOHHI)IMI/I TCXHOJIOTUAMU,

* YMEHHUE TOTOBUTh MaTepHAaJIbl IPOEKTA ISl IPE3EHTAIMH: COCTABIATh U PEJAKTUPOBATH
TEKCTHI, JOPMHUPOBATH MPE3ECHTALINIO IPOCKTA;

* yMeHHE paboTaTh B KOMaH/IE;

* yMEHHE TYOJIUYHO NPEACTABIATh PE3YIbTaThl COOCTBEHHOM /EATEILHOCTH;

* KOMMYHHUKa0€elIbHOCTh, MHUIIUATUBHOCTh, TBOPUYECKUE CIIOCOOHOCTH.

Kpumepuu 6bICMABIIEKUA OYCHKU YHYACMHUKAM NPpOeKma

BBITIOJIHACMOMY IIPOCKTY

WNubie
YHUBEPCAIbHBIE
KOMITETEHIIUH
Komnerenmum,
(xoMMyHHKa0en
CBSI3aHHBIE C
BHOCTb,
UCIIOJIb30BaHUEM
[Tpodeccrona uHUIMATUBHOCT | OT4eTHOCT
COOTBETCTBYIOIINX
Onenka JIbHBIE b, YMEHUE b
BBITOJIHEMOMY MPOEKTY
KOMITETEHIIUH paboraTh B
TEXHUYECKUX CPEJICTB U
«KOMaH/Ie»,
UH()OPMAIMOHHBIX
. yIIpaBIEHYECKH
TEXHOJIOTUI
e
HaBBIKH | T.J.)

«OTIUYHO» Pabora Texuuueckue cpeactsa | CtygeHT ITpoext
BBINTOJTHEHA u MH(POPMALIMOHHBIE | IPOSIBUI Ipe/ICTaBI
Ha BBICOKOM | TEXHOJIOTHH OCBOCHBI W | MHHUIIMATHURBY, eH
npodeccroHa | UCTIOJIb30BAHBI JUISL | TBOPUYECKUI HOJTHOCTBIO
JHHOM peanuzanuu MPOEKTa | MOJIXO/, U B CPOK.
YPOBHE. MIOJIHOCTBIO CIOCOOHOCTh K
IIpencrasien BBITIOJTHEHUIO
HBII CIIOKHBIX
Marepuail B 3a/1aHuH,

OCHOBHOM HaBBIKUA PabOTHI
(baxTryecku B  KOJUIEKTHUBE,
BEPEH, OpraHU3alUOHH
JIOIYCKaroTCs bIe

HerpyObIe CIIOCOOHOCTH.
daxTuyeckue




HNurie

YHHUBEpCAJIbHbIC
KOMITETEHIIIH
Kommnerenium,
(koMmmyHUKa0OeT
CBSI3aHHBIE C
BHOCTb,
UCMOJIb30BAHUEM
[Tpodeccuona WHUIMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIINX
Ouenka JIbHBIE b, YMEHUE b
BBITIOJTHSIEMOMY ITPOEKTY
KOMIIETEHINH paboTaTh B
TEXHUYECKUX CPEJCTB U
«KOMaH/Ie»,
UH(POPMALIMOHHBIX
. yIIpaBJIEHYECKH
TEXHOJIOTUI .
HaBBIKH U T.J.)
HETOYHOCTH.
Crynent
CBOOOJTHO
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
MIPOEKTOM.

«Xopo1o» Pa6ora OO6HapyXuUBarOTCst Crynenr IIpoext
BBINOJIHEHA HEKOTOpble OIIMOKK B | JOCTATOYHO peacTaBi
Ha WCIIOJIb30BAaHUM  COOTBE | TIOJHO, HO 0e3 | eH
JIOCTAaTOYHO TCTBYIOIIHX WHUIMATUBBL U | JOCTaTOYH
BBICOKOM TEXHUYECKUX CPEICTB M | TBOPUYECKHUX 0 TTOJTHO H B
npodeccroHa | HHPOPMAIIMOHHBIX HaX0/I0K CpOK, HO C
JHHOM TEXHOJIOTUI BBITTOJTHHIT HEKOTOPBI
YPOBHE. BO3JIO’KEHHBIE MU
Jomymieno 10 Ha HEro 33/1a4M. | HeIopaboT
4-5 KaMH.
(bakTUYECKUX
OIIMOOK.

CryneHr
OTBEUaeT Ha
BOIIPOCHI,
CBsI3aHHBIE C
MPOEKTOM, HO
HEJIOCTaTOYH
0 TIOJTHO.

«Y noBnerBopute | YpOoBEHb OOHapyxuBaeT CryneHt [Ipoext

THHOY HEJIOCTaTOYH | HEOCTATOYHOE BBITTOJTHHJT CllaH co
0 BBICOK. | BIIaJIeHUE HaBBIKAMU | OOJBIIYIO YacTh | 3HAYUTENb
JomymieHo 10 | paboThI C TEXHHYECKUMHE | BO3JIOKEHHOU HBIM
8 cpencTBaMu U | Ha Hero paloThl. | OMO3/1aHue
(aKTHYECKUX | COOTBETCTBYIOIINMU M (Oonee
OIIHOOK. UH(POPMAIIMOHHBIMU HeJenu) |
CryneHt TEXHOJIOTUSIMU HE
MOXET HOJTHOCTBIO
OTBETHUTD
TIHIITH Ha

HEKOTOpBIC U3
3a/IaHHBIX




HNurie

MIPOEKTOM
BOITPOCHI
oOHapyXrBa
0T
HCIIOHUMAaHUEC
npeamMera u
OTCYTCTBUE
OpUEHTALINU B
marepuae
MPOEKTA.

YHHUBEpCAJIbHbIC
KOMIICTCHITUHN
Kommnerenium,
(koMmmyHUKa0OeT
CBSI3aHHBIE C
BHOCTD,
UCMOJIb30BAHUEM
[Tpodeccuona WHUIMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIIUX
Ouenka JIbHBIE b, YMEHUE b
BBITIOJTHSIEMOMY ITPOEKTY
KOMIIETEHINH paboTaTh B
TEXHUYECKUX CPEJICTB U
«KOMaHJIe»,
UH(POPMALIMOHHBIX
. yIIpaBJIEHYECKH
TEXHOJIOTUH .
HaBBIKH U T.J.)
BOIIPOCOB,
CBSI3aHHBIX C
MIPOEKTOM.
«HeynosnerBopu | Pabora He | HaBpikoB  pabGotel ¢ | CrymeHt IIpoekT He
TEJIBHO BBITOJIHEHA TEXHUYECKUMU MPAKTUYECKH HE | CHIaH.
WIN CpencTBaMu HeT, | paboTail, HE
BBINOJIHEHA nH(pOpMaIMOHHbBIE BBITIOJIHUII CBOU
HA  HU3KOM | TEXHOJIOTMH HE OCBOCHHI | 3a/lauu WIn
YpPOBHE. BBITOJIHUI
Honymeno B1070000
OoJtee 8 OTHEIBHBIE  HE
(haKTHIECKUX CYIIECTBEHHBIC
OILIMOOK. HOpyYeHHus B
OtBerhl  Ha IPYIIIOBOM
CBSI3aHHBIE C MIPOEKTE.

Cmyoenmol 00NdCHBI: 3aUTUTUTH NMPOEKT B PEKUME IPE3CHTALMU, MPEeIbIBUTH (hailibl
BBIIIOJJHEHHOTO TIPOEKTa, YMEThb paccKa3aTb O TEXHOJOTHUSAX, MHCIONb30BAHHBIX MMM IIpU
BBIMTOJTHEHUH MTPOCKTA, aTh OLCHKY pabOThl KaXI0T0 YieHa IPYIIIbI (eciu npoekm pynnosotl).

IIpumepHBbIe TeMBI 1JI51 BHINIOJIHEHUS NIPOEKTHBIX 3a1aHUI

1. Ucropus pa3BUTHS HCKYCCTBEHHOTO HHTEIEKTa B Poccuu.
2. Hcropus pa3BUTHS HCKYCCTBEHHOTO HHTEIUIEKTA 32 PYyOEKOM.

3. HckyccTBeHHBI HMHTEUIEKT B TPO(EeCCHOHATBLHOW  cdepe

HaIlpaBJICHUA HOI[I‘OTOBKI/I).

4. AHanu3 JaHHBIX y4eOHOUM aKTUBHOCTH oOydaronuxcs ¢ npumenenuem NN,

5. Amnanu3 00pa30BaTeNbHBIX JAHHBIX MPOCKTHOM JCSTEIbHOCTH.
6. Google Data Studio kak cpeicTBO aHaNM3a M BU3yaIn3allii 00pa30BaTEIIbHBIX JaHHBIX.

(B 3aBUCHMOCTH OT



7. Pa3paboTka OHTOJIOTHHU MPOdEeCCHOHATBHON MPEAMETHON 00JIaCTH.
8. Ilpunuuns! pa3pabOTKH CUCTEM aJallTUBHOTO OOYUYCHUSI.

9. 3apyOexHbIE CUCTEMBI aJJalITUBHOTO OOYYCHHSI.

10. Poccuiickue cucTeMbl aIaliTUBHOTO OOYYCHHS.

11. Knaccudukaius UCKYCCTBEHHBIX HEUPOHHBIX CETCH.

12. I'my6okue UCKYCCTBEHHBIE HEMPOHHBIE CETH JIJIsl PEILICHH 33/1a4 TIaHWPOBAHMUS.

13. I'nmyOokue NCKyCCTBEHHbIE HEHPOHHBIE CETH ISl pEeUIeHHUs 3a/1a4 POTHO3UPOBAHUSI.

14. I'myOokre MCKYCCTBEHHbIE CBEPTOUHBbIE HEHPOHHBIE CETH [yl pELIEHUs 3az1ad
pacrno3HaBaHMs U300paKEHUH.

15. CpaBHuTenbHAS XapaKTEPUCTUKA IMOJHOCBS3HBIX W CBEPTOYHBIX HMCKYCCTBEHHBIX
HEHPOHHBIX CeTe Ui pelIeHus 3a1a4 KiiacCu(UKaluU U KIacTepr3aluu.

4.5. Memoouueckue pekomenoayuu no N0OO20MOBKe K IK3AMEHAM U 3a4emam

N3yuenne MHOrHX 00HIENPO(ECCHOHAIBHBIX U CHEIHATbHBIX JUCIHHUILIUH 3aBEpIIacTCs
sk3aMeHOM. [I0AroTOBKa K 3K3aMEHY CIIOCOOCTBYET 3aKpCIUICHHIO, YTIYOJICHHIO H 0000IEHUIO
3HAaHW#, TOJy4YaeMbIX, B TIpolecce OOydYeHHs, a TakKe MPUMCHEHHIO HX K pPEUICHUIO
MPAKTUYECKUX 3a1a4. ['0TOBSICh K JK3aMeHY, CTYICHT JUKBHIUPYET UMEIONIHECS TPOOeIbl B
3HaHUSX, YIIIYOJSeT, CHCTEMAaTU3UPYET M YIOPSIOYMBaeT CBOM 3HaHWs. Ha sK3aMeHe CTyIeHT
JEMOHCTPHPYET TO, YTO OH TpUOOpes B TMpolecce OO0ydeHHs 1O KOHKPETHOW ydeOHOU
JMCIUILIHHE.

DK3aMEHAI[MOHHAsI CECCHS - ATO CEPHsl IK3aMEHOB, YCTAHOBJICHHBIX YYEOHBIM IUIAHOM.
Mexnay sk3ameHamu uHTepBal 3-4 nHs. He cimemyer mymarb, 4to 3-4 AHsI JOCTaTOYHO JUIS
YCTICITHOM MOATOTOBKH K 3K3aMEHaM.

B ati 3-4 mHS HY)XHO CHCTEMaTH3MPOBaTh YK€ UMEKIIUecs 3HaHus. Ha KoHCcymbTamm
nepes] 9K3aMEHOM CTY/ICHTOB IMO3HAKOMST C OCHOBHBIMH TPEOOBAHHUSIMHU, OTBETAT HAa BO3HHUKIIIHE
y HUX Bonpockl. [ToaToMy mocemieHre KOHCYJIbTaliid 0053aTeIbHO.

TpeOoBaHust K OpraHu3ally MOJATOTOBKHM K SK3aMEHaM Te€ K€, YTO M IPH 3aHATHSIX B
TEYEHUE CEMECTpa, HO COOJIOJAThCs OHM JIOJDKHBI Oojiee CTporo. Bo-mepBhIX, OYeHb Ba)KHO
COOJTFOICHHE PEKMMA JTHS; COH HE MEHEe 8 JacOB B CYTKH, 3aHSATHUS 3aKaHUYUBAIOTCS HE TO3IHEE,
yeM 3a 2-3 yaca ;10 cHa. OnTHMaJIbHOE BpeMsl 3aHATUH - YTPEHHHE U JIHEBHBIC Yachl. B mepepriBax
MEXKy 3aHSATHSIMU PEKOMEHIYIOTCS MPOTYJIKH Ha CBEKEM BO3yXE, HEYTOMHUTEIbHBIC 3aHATHS
criopToM. Bo-BTOPBIX, HAJTMUKE XOPOIINX COOCTBEHHBIX KOHCIIEKTOB JIeKIHiA. [lake B TOM cityuae,
ecJin ObLIa MPOITYIIeHa KaKas-JIM00 JISKIIHS, HEOOXOMMO BO BpEMSI €€ BOCCTAaHOBHTSH (IIEPETHCATh
ee Ha kadenpe), 001yMaTh, CHATh BO3HHUKIIINE BOTIPOCHI ISl TOTO, YTOOBI 3aIIOMHHAHUE MaTeprasa
OBLTO OCO3HAHHBIM. B-TpeThuX, Mpu MOATOTOBKE K 9K3aMEHaM Y CTY/IeHTA JOJDKEH ObITh XOPOIITHA
Y4EOHUK WM KOHCIEKT JIMTEPATypbl, MPOYUTAHHOW IO YKa3aHUIO IMPEIMOJaBaTelsi B TCUCHHUE
cemecTpa. 31ech MOKHO 3P(HEKTUBHO UCIOIb30BATh JIUCTHI OTIOPHBIX CUTHAJIOB.

Brauate cieyer mpocMOTPeTh BECh MaTepHall 10 CITaBAEMOU JUCIUILTHHE, OTMETUTD JIJIS
cebs TpynmHbie Bompochl. OOsi3aTeNnbHO B HUX pa3oOparbes. B 3akmtoueHue eme pas
1eecoo0pa3Ho TOBTOPUTH OCHOBHBIE TTOJIOKEHHS, HWCIOJB3YyS TPH 3TOM JIUCTHI OITOPHBIX
CHTHAJIOB.

CucreMaTrdeckast TIOJITOTOBKA K 3aHATHSM B TEUCHHUE CEMECTpPA IMTO3BOJUT UCIIOIB30BATh
BpeMs DK3aMEHAIIMOHHOMN CECCHH I CUCTEMAaTH3aIluy 3HAHHH.

1. KoHTpoJIb caMOCTOATEIbHOI PadoThI CTYA1eHTOB

KoHTposb caMOoCTOATENIbHOM paboThI TPOBOIUTCS MPENOIaBATENIEM B Ay AUTOPHH.

[IpenycMOTpEHBI CleyIoIIHe BUABI KOHTPOJIS: coOeceloBaHue, OLieHKa pedepara, OlleHKa
IIPE3EHTALNY, OLIEHKA Y4aCTHUs B KPYIJIOM CTOJIE€, OLICHKA BBIIIOJIHEHHUS IPOECKTA.

[TonpoOHbIe KpUTEPHH OLIEHUBAHMS KOMIIETEHIMH NpuBereHbl B DOHAE OLIEHOYHBIX
CPEICTB JUIsl IIPOBEICHUS TEKYILEH U TPOMEKYTOUHON aTTECTALlUU.
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