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BBEAEHHUE

Lesn 1 32124 0CBOECHUS AU CHUILTUHBI

HGHBIO OCBOCHUS NUCHUINIMHBI ABJIACTCA O3HAKOMJICHUC CTYACHTOB C KPYIroM 3aJa4 B
00JTaCTH HMCKYCCTBEHHOTO HHTEIICKTa, a TaKK€ 3HAKOMCTBO C OCHOBHBIMH MOHSATHSIMHU H
METOAAMH MAIIMHHOTO 06yLIeHI/I$I U HUX TI[PUMCHCHHUCM K 3aJadaM, OTHOCAINIUMCA K
npo¢eCCHOHATBHON 00J1aCTH.

321,[[3.‘-11/1 OCBOCHHUA JUCHUIUIMHBI — O3HAKOMJICHUC CTYACHTOB C BO3MOXKHOCTAMHU
UCTIOJIB30BaHUS TEXHOJIOT U UCKYCCTBEHHOTO HHTEIICKTA B IPOPECCHOHATBLHON cdepe.

B pe3ysabTaTe 0cBOeHUSI TUCHUILINHBI CTY/I€HTHI T10JIKHBI:

—  HCIOJNB30BaTh NPUHIMIBI PabOTHl COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH
JUTSL pelIeHus 3a1a4 Mpo(ecCHOHANTBHOM eI TETFHOCTH,

— BbIOMpaTh IU(PPOBBIC TEXHOJOIWH, MPOTPAMMHBIC CPEACTBA ISl PEIICHHS
po(heCcCHOHANBHBIX 3a]1a4;
— TPUMEHATh  NpU  peleHHMH  337a4  NpO(PECCHOHATBHON  JEATEIbHOCTH

CHeHalIi3UpOBaHHOE TPOrpaMMHOE 00eCTIeYeHE U METO Ibl UCKYCCTBEHHOTO MHTEIUIEKTA,

— pa3pabaTbiBaTh OCHOBHBIE MOJYJIM MHTEIEKTYaJIbHBIX CHCTEM, BJIaJIETh MpHEMaMH
perieHus 1a00paTOPHBIX 33]a4 B MPEAMETHON 00JIaCTH.

Ilepeyenb mJIaHUPyeMBbIX Ppe3yJabTATOB OOY4YeHHMS] MO JUCHMILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJbTaTaMi 0CBOCHHS 00pPa30BaTeJIbHOM POrpaMMBbl

Kon, popmynupoBka Kopa, popmynupoBka HHIAUKATOPA IInanupyemblie pe3yabTaThl
KOMIIETECHIINU 00y4eHHS 110 JUCIHUIUTHHE
(MomyITI0), XapaKTEPHU3YIOIIHE
sTanbl HOPMUPOBAHHS
KOMIICTCHIIN 1, HHIMKAaTOPOB
IK-10 Cnoco6en | M/I-1.IIK-10. Crniocoben | ['OTOBHOCTh NPUMEHSTH MPH
HCIOJB30BaTh  LM(POBBIC | OPHCHTHPOBATBCS B COBPEMCHHBIX | pelieHHN 3a1aq
TEXHOJIOTUH, TCHICHIMAX  pa3BUTHSA  LH(POBBIX npodeccHoHaNbHOI
CTIeIHATH3UPOBAHHOE TEXHOJIOTHH, BBIOMpATh TEXHOJIOTUH eATETHHOCTH
nporpaMMHoe oOecrieueHHe, | WM HpOrpaMMHBIE  CPEACTBAa IS CTICIMATH3NPOBARHOE
METO/IBI HCKYCCTBEHHOT'O | PEIICHHMS ITOCTaBJICHHBIX 3a/1a4
IporpaMMHOE OOecTIeYeHHe
UHTEIIEKTa B | U/I-2. TIK-10. CrocoOeH HpUMEHATH
POheCCHOHATBHO pH o ——— samay | I METOMb HMCKYCCTBEHHOIO
JNeATENLHOCTH npodeccuonanbHoit  AesrenpHocTn | AHTCICKTA.
CIeLMATH3UPOBAHHOE  Iporpammioe | | OTOBHOCT paspabarbiBaTh
obecrieucHue u meToanl | OCHOBHBIC MOy
HCKYCCTBEHHOT'O MHTEIJIEKTa U | UHTEIJIEKTYaJIbHBIX CHUCTEM,
MAIIMHHOTO 00yYeHUS BJIAJICTh NPUEMAMHU PELICHUS
IIPAaKTUYECKUX  3a7a4 B
na-3. IIK-10. CrniocobeH | mpeaMeTHO# 001acTH.
00OCHOBBIBATH NPHMEHEHHE TOTO WU
HHOTO aJIropuT™Ma MAaIIMHHOTO
OOydeHHsl Uil PeIICHHs KOHKPETHOM
3a1a4u




na-4. MK-10.
pa3pabaTrIBaTh

n AJITOPUTMBL

Coocoben
MPOTPaMMHOE

06ecnequHe, OpUTMHAJIBHBIC MOACIIN

HUCKYCCTBCHHOT'O

WHTEJUIEKTa U MAIIUHHOTO O0YYEHUS B
npodecCHOHANBEHON IEATETLHOCTH

1. HammeHoBaHMe JIaDOPATOPHBIX 3aAHATHIA
Ounas ¢popma o0y4eHuUsI

Ne HaumenoBanue tem qucuuiuinssl, | OObeM 4acoB W3 Hux npakrudeckas
UX KpaTKoe CoJepKaHue MOJIFOTOBKA, YaCOB
5 ceMecTp
1. AHanmn3 COBpEeMEHHbBIX 4
IIPOIPaMMHBIX CPEJCTB C
npumeHenuem M1
2. dopmanuzanus 3HaHUI 4
Hcnonp30BaHre CEMaHTHYECKUX
CeTel JUIsl IPEACTABIEHUS 3HaHUI
3. CoziaHue OHTOJIOTUU B CUCTEME 4
Protégé
4. Pa3zpaboTka yaeOHOI SKCIIepTHOM 4
CUCTEMBI.
4 AHanu3 CynecTBYOIUX 2
00pa3zoBaTeNbHBIX
11aT(OPMEHHBIX PEHICHUH.
Hroro 3a 5 cemectp 18
Hroro 18
3aounas popma 00yyeHuUs
Ne HaumenoBanue tem qucuuiuinssl, | OObeM 4acoB W3 Hux npakruydeckas
UX KpPaTKoe CoJepKaHue MOJIFOTOBKA, 4YaCOB
5 ceMecTp
5. AHanmn3 COBpEeMEHHBIX -
IIPOIPaMMHBIX CPEJCTB C
npumeHenuem MU
6. dopmanuzanus 3HaHUI -
Hcnonp30BaHre CEMaHTHYECKUX
CeTel JUIsl IPEACTABICHUS 3HaHUI
7. CoziaHue OHTOJIOTUU B CUCTEME 2
Protégé
8. Pa3zpaboTka yaeOHOI SKCIIepTHOM 2
CUCTEMBI.
4 AHanu3 CynecTBYOIUX 2
00pa3zoBaTeNbHBIX
11aT(OPMEHHBIX PEHICHUH.
Hroro 3a 5 cemectp 8
Hroro 8




CTPYKTYPA U COAEPKAHUE JIABOPATOPHBIX 3AHSTUI

JlaboparTopHuas pabdora 1.

AHanu3 COBpEMEHHBIX MPOTPAMMHBIX CPEACTB ¢ NpuMeHeHuem 1.

Bonpocs! (koMneTeHUM, HABBIKHU) JJIS OCBOCHHUS:

1. I3yunTth COBpEMEHHBIE IPOrPaMMHbIE TPOIYKThI, OCHOBaHHbIE Ha 1.

2. Hay‘{I/ITI)CH AHAJIM3UPOBATL BO3MOXKHOCTH IIPOTpaMMHBIX CpEACTB C

npumeHenneM MU.

33,ZlaHl/lﬂ AJIA BBINIOJIHCHUA U METOAUIECCKHUEC YKAZAHUS:

3aganmue 1

Hcnonb3yss npuUBENCHHBIM HUKE CIHCOK HMHTEPHET-CCBUIOK, a TaKXKe JpPYyTHe
WHTEPHET-UCTOYHUKH, U3YUYUTE HMHTEIUICKTYaJIbHBIE CHUCTEMBI, IIPEJIaracMble Ha

PBIHKE.

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

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

zaslugivayushchih-vnimanivya-aiservisov-i-prilogeniy

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

Onpenenute ux HapaBJICHUE:
- akcniepTHbie cuctemsl (IC);
- CUCTEeMbI ¢ 0a3aMu 3HAHM;

- UHTEJUIEKTyaJIbHOE 00YUYEHUE;

- HEUPOHHBIE CETH.

3ananue 2

[Ipoananmusupyure

BO3MOKHOCTH,

oOstactu

HEJOCTaTKH W3YYCHHBIX HWHTEIJICKTYaTbHBIX
COCTaBbTE OTUET B TAOJUUHOU (hopMme:

MIPUMEHEHUS,
cucreM. Ha

JOCTOHMHCTBA H
OCHOBC aHalik3a

Hassanue [10 | Bosmoxuoctu | O0nacTs CTOMMOCTH Hcrounuk
WM CEpBHCA, | MPOTPAMMBbI MPUMEHEHUS uH(bOopMaIuu
BepCHsl (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

Cnenaiite BbIBog 0 pbiHke [10. Paccuuraiite yaenapHbIH Bec 10 00JacTu
npumenenus [10. M306pa3ute pe3yabTat rpaguiecku (IOCTPOUTE quarpaMmmy).

JlaGopaTopHnas padora 2
Dopmanan3anusd 3HAHUHI
Hcnonb3oBaHue CEeMAHTHYECKUX CeTeH Il MPEeACTABJICHUS 3HAHUM

Bonpocs! (koMneTeHUM, HABBIKH) J1JI OCBOCHUS:
1. M3yuuth oOliee npeacTaBieHUe O CEMAaHTUYECKOW ceTh W (peiimax aiis
MPEICTABJICHNUS 3HAHUU.

2. HayuuTbCcsi CTPOUTH CEMAHTHYECKYI0 CE€Thb M MCHOJB3Yyd (Ppeirimbl

peanu3oBaTh CTPYKTYPY OTHOLIEHUN.

3aualmﬂ AJIA BBIIMMOJIHEHUA U METOANIECCKUEC YKAZaHUs:

CemaHTHUYECKass CEThb — O3TO OJWH W3 CIIOCOOOB TMPEACTABICHUS 3HAHUM.
M3HavanpHO CeMaHTHYECKas CeTh ObLIa 3aaymMaHa KaK MOJEIb TPEICTaBICHUS
JOJITOBPEMEHHOM TMaMSTH B TICUXOJOTHH, HO BIOCIEACTBUU CTajga OJHUM U3
CIoco0oB mpejacTaBiaeHus 3Hanuii B JC.

CemaHTHKa — O3HA4aeT O6HII/Ie OTHOICHUA MCKIY CHUMBOJIAaMH U 00BEKTaMU M3
9THUX CMMBOJIOB.

_ E€MKOCTH
KJace
MeTaJLTIMIECKINI,
“AIHIIK CBOILICTBO | (pap(popOBBIIL I1 T. [,
TIpIIMED (papdoporsIii

[IpocTeiimuii 00pa3el; ceMaHTUISCKOU CETH

Bepmmnbl — 310 00BEKTHI, Iyru — 3TO OTHOUIeHHs. CeMaHTH4YecKass MOJEIb He
packpblBaeT cama 1O ce0e KakuM OO0pa3oM OCYIIECTBISIETCS IpeICTaBICHUE
3HaHuu. [looToMy cemaHTMyeckas CeTb pacCMaTpuUBacTCA KakK  METOJ
NPEACTABICHNUS] 3HAHMM W CTPYKTypupoBaHus 3HaHuil. [lpu pacmupenun
CEMaHTUYECKOU CETU B HEM BO3ZHUKAIOT APYTU€ OTHOLICHUS:

IS —A (mpunamnexut) u PART OF (aBnsieTcst 4acTbio) OTHOIICHHE:
LIEJI0€ —> YaCTh.

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



1s-a 1s-a

IOKA | | 7JacTOYKAa oTHhIa
|
|
|
|
BIageeT THE3I0
bi | HAagATIOo 3| part of
BECHA KPBLIbS
KOHEIT
OCEHb

Pacminpenue cemMaHTHUECKOU CETH

Moryt ObITh M Jpyrue OTHOIICHHS: Biaaeer. Torma ceMaHTHYecKash CeTb
pacmmpseTcs HepapXHuecKu (BEpIIMHA MMEET JBe BEeTBH). Kpome TOro, MoxHO
PaCIIMPUTh CETh U IPYTUM OTHOILLECHUEM:

Iepuoa — «BECHA — JICTO».

[Tomyuaercss umepapxuueckas crtpykrypa mnonatus FOKO. MoxHo pa3dutbh Ha
nojicxembl. bombiioit nmpoOnemMol Al CEeMaHTUYECKUX CETEeHl SABISETCA TO, YTO
pe3yNbTaT BBIBOAA HE FapaHTHPYET JOCTOBEPHOCTH, TAaK KaK BBIBOJ €CThb MPOCTO
HacJIeJOBaHHE CBOMCTB BETBH 1s-a.

s otoOpakeHHUsT MepapXUUYeCKUX OTHOIICHUH MEXIy OOBEKTaMH U BBEACHHUSA
eIMHON CEMaHTUKU B CEMaHTHUYECKHE CETH OBbLIO MpPEIJIOKEHO HCIOJIb30BaTh
npouenypubie ceth. CeTb CTPOUTCS HA OCHOBE KJlacca (MOHSATHSA); BEPIIUHBI, TyTH
Y TIPOLIETYyPhI PEJICTABIECHBI KaK OOBEKTHI.

3aganmue 1

Hcrnonb3yst  COOTBETCTBYIOIIME JIyTd IOCTPOUTh CEMAHTHYECKYIO  CETb,
KaCarolIyoCs:

1. reorpadum kakoro-nuOo permoHa. Jlyru: rocyaapcTtBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JMarHOCTUKM TJHa3HbIX 3a0oneBaHui. Jlyru: kareropum  OoJsie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSHHUE, HAOIFOACHUS, CHMIITOMBI.

3. pacno3HaBaHHUs XUMHUYECKUX CTPyKTyp. Jyru: gopmyna BemiecTBa, CBONCTBa
BEIIeCTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouenypbl TOWCKA TIOJNE3HBIX HUCKOMaeMbiX. Jlyrm: HauMeHOBaHUE
HCKOIIAeMOT'0, PACIIOIOKEHUE MECTOPOXKJICHUS, TIyOMHA 3ajieraHusi, METOIbI
TOOBIYH.

5. cyneOHoW mpouenypsl. Jlyru: IOpUIMYECKOE JIMIO, COOBITHE, MEpPHI
BO3JIEUCTBHSI, CIIOCOOBI pacciieIOBaHUS.



6. pacrpezelieHdss TMPOAYKTOB IO Mara3uHam. J[lyru: HMCTOYHMK CHaOXeHUS,
HAaUMEHOBAHHUE TMPOJYKTa, CHOCOO TPAHCHOPTHUPOBKH, KOHEUYHBIA IYyHKT
TPaHCIOPTUPOBKHU.

7. ompeAeneHUsT NPUHAIJICKHOCTH MKUBOTHOTO K OMNPEACICHHOMY BHUJY, THUILY,
cemerictBy. [lyru: Mecto oOuTaHus, CTpOCHHE, OCOOCHHOCTH TIOBEICHMS, BH]I
MUATAHUS.

8. KkimaccupuKalUyd THUIIEBBIX MPOAYKTOB. Jlyrn: HauMEHOBaHHE TMPOJIYKTa,
COCTaBJISAOLIUE YAaCTH, CIIOCOO MPUTOTOBJIEHUS, CPOK XPaHEHUSI.

9. pacnio3HaBaHus THNA KoMmmbloTepa. Jlyru: cTpaHa M3roTOBUTENb, CTaHIapTHas
KOH(urypaius, 06J1acTb IPUMEHEHHUS, UCTIOJIB3yEMOE MPOTPaMMHOE 0OecIieyeHuE.

10. mepapxuueckoit ctpyktypbl bJI. [lyru: cucrema, cocTtosiHMe, Ha3HAuY€HUE,
B3aMMOJICWCTBHE COCTABIISIOINX.

HUcnoab3oBanue GppeiiMoB il MPEACTABJICHUA 3HAHU A

@®peiimbl - OAMH U3 PACHPOCTPAHEHHBIX (OPMATH3MOB MPEACTABICHUS 3HAHUN B
OC. ®peitm MOXKHO MPEACTaBUTH ceOE Kak CTPYKTYpy, COCTOSIIYI0 M3 Habopa
A4eeK - CIOTOB. KaKIplil CIOT COCTOUT W3 MMEHHM M ACCOUMHUPYEMBIX C HUM
3HaYeHHUM. 3HaYeHHs MOTYT MPEACTaBIATh COO0H JaHHbIE, TPOLEAYPHI, CCBUIKUA Ha
apyrue QperMbl WM ObITh MYCTBIMHU. Takoe MOCTPOCHHE OKa3bIBAECTCS OYEHD
yIOOHBIM ISl MOJICTUPOBAHUS aHAJIOTUH, OMHCAHUSA 00JacTel ¢ POJOBHIOBBIMU
CBA3SMH ITOHSATUHI U T.I.

JIroOoit (peiiM COCTOUT U3 HEKOTOPHIX COCTABJISIIOIIMX, UMEHA M COJIEp)KaHUE
KOTOPBIX OMHUCAHO HIKE:

1. Ums ¢peiima. D10 naentudukaTop, nprucBauBaeMblii ppelimy, dhpeiiM 1oiKeH
UMETh UMsI YHUKAJIBHOE B JaHHOU (hpeliMOBOM cucTEME.

2. Nms cnota. D10 MAaeHTU(UKATOP, MPUCBAUBAEMBIN CIIOTY; CIOT JIOJKEH UMETh
YHUKaJIbHOE UMs BO (ppeliMe, K KOTOPOMY OH MpUHAMIEKUT. OOBIYHO UMS CIOTa
HE HECET HHUKAKOW CMBICIOBOW HArpy3Kd M SIBISIETCS JHIIb WACHTU(DUKATOPOM
JAHHOT'O CJIOTA.

3. VYkazatenu HacieIOBaHHSA. OTH yKa3aTeJM KacaroTCsi TOJIBKO (PEHMOBBIX
CHUCTEM HEpPapXUUYECKOro THIA, OCHOBAHHBIE HA OTHOIIEHHUAX ‘‘a0CTpaKTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyl WHMOpMaiuioo 00 aTtpulyTrax CIOTOB BO
dpeitme BepXHETro ypOBHSI HACIEAYIOT CJIOTHI C TAKMMH K€ UMEHaMH BO (peiime
HUKHEro ypoBHs. TunuuHble ykazatenu HaciemoBanus Unique (U: -
YHUKalbHBIN), Same (S: takoii xxe), Range (R: ycranoienue rpanuir), Override
(O: urnopupoBats) u T.n. U moka3eiBaeT, 4To (peiiM MOKET HUMETh CJIOTHI C
Pa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIE 3HaueHus, R -
3HAUEHUE CJIOTOB (hpeiiMa HUKHEro ypOBHSA JOJKHBI HAXOAMTHCS B Mpenesnax,
yYKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiiMa BepxHero ypoBHs, O - IpH OTCYTCTBUH
yKa3aHUsl 3HAUYE€HHUE CJoTa (peiiMa BEpPXHEro YPOBHS CTAHOBUTCS 3HAUYECHHUEM
ciota ¢peiimMa HIDKHETO YPOBHS, HO B CIlydae ONpeNeNieHHWs HOBOTO 3HAYEHUS
CJIOTOB (hpEMOB HMKHUX YPOBHEH YKa3bIBAIOTCS B KAYECTBE 3HAUYEHUMN CIIOTOB.



4. YkazaHue THUIIA JAaHHBIX. YKa3bIBACTCS, YTO CJIOT MMEET YMCICHHOE 3HA4YCHMUE,
00 CIYyKUT yKazaTesneM apyroro ¢peiima. K Tunam gaHHbIX OTHOCSTCS:

FRAME (yxazatens), INTEGER (uensiit), REAL (nmeiictBurensusiii), BOOL
(oymeB), LISP (mpucoemmuennas mporeaypa), TEXT (tekct), LIST (cmucox),
TABLE (ta6nuna), EXPRESSION (Bbipaxkenue) u ap.

5. 3Hauenue cnota. [lyHKT BBOJA 3HA4YEHMs CIOTA. 3HAYEHHUE CJIOTA JIOJKHO
COBIAJIaTh C YKAa3aHHBIM THUIIOM JAaHHBIX 3TOr0 CJIOTa, KPOME TOrO JOJIKHO
BBITIOJIHATHCS YCIIOBUE HACJIEIOBAHUS.

6. emon. 3nech nmaercs onpenenenue nemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu T1.n. JlemMOHOM Ha3bIBaeTCAd MpOLEaAypa, aBTOMATHUYECKU
3amycKaemasi Ipy BBIITOJTHEHUHA HEKOTOPOIO YCIOBUSA. IEMOHBI 3aIyCKatOTCS IIPU

oOpalieHM K COOTBETCTByIOIIeMYy cloTy. Kpome Toro, aeMoH sBisieTCS
Pa3HOBHUIHOCTBIO MPUCOEAMHEHHOU MPOIIEAYPHI.

7. llpucoenuHeHHass mnpoueaypa. B kadecTBe 3HaueHMsT CJIOTa MOKHO
UCIIOJB30BaTh MIporpaMmy mpoueaypHoro tuma. Korga ™Mbl roBopuM, 4TO B
MOJICNIAX TPEJCTABICHUS 3HAHUU (peliMamMu OOBEIUHSIIOTCS TPOIEAYPHBIE U
JICKJIApAaTUBHBIE 3HAHUSA, TO CUUTAEM JEMOHBI U TMPUCOCIUHEHHBIE MPOLEAYPHI
MPOIEAYPHBIMU 3HAHUSIMHU.

OCOOEHHOCThIO HEpPapXUUECKON CTPYKTYphI SBIAETCA TO, YTO HHpopManus o0
atpuOytax ¢peiiMma Ha BEpXHEM YPOBHE COBMECTHO HCIOJb3YyeTCSI BCEMHU
bpeitMaMu HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®@peiimoBoe npeacTaBieHne KOHGEPEHIIUH.

Nepapxudeckue ¢GperdMoBbIe CTPYKTYpbl 0a3upyrOTCs Ha OTHomeHHsX IS — A
MeXIy (peiimaMu, OMMCHIBAIOIIMMHU HEKOTOPYHO KoHpepeHuuto. Bee dpelimbl
noJkHbl conepkath uHpopmanuio o JIATE, MECTE, HAZBBAHUN TEMBbI,
JOKJIAJJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OmpefesneH Pppeim
KOH®EPEHIMA.

KoHndepennuu pa3aensiroTcss Ha KOMMEpPYECKUe U 1Mo pa3BuThio. OHU COCTABIISIOT
nouepHue (periMpl. B HEUX MOryT OBITH J00aBIIEHBI CIOTHI: 00BEM TOPTOBIU U
OTOKET.



KoHtepeHI A

Hama
Mecto
Tena
IS-A IS-A
KOMMEPI eCK I10 PA3BHTHIO
Aama Hdama
Mecto Mecto
Tena Toproema Tena PaspH1HE
HOKTaTaHK HOKmauHK
’ IS-A
02.01.92 4 xonepeHinst
Hdama
Mecro KondhepeHu-zan HK3EMITTAD

Tena
Hoxmamauk  Auako

[Tpumep PpeiitmoBoit Mmoaenu

3aganmue 2.

Hcnone3ys GpeiiMOBYI0 MOJENb MPEACTABICHUSI 3HAHUN PEan30BaTh CTPYKTYPY
OTHOLLUEHUH, ONHUCHIBAIOIINE CIAEAYIOIINE CUTYALUU:

1. PK3aMeH MO JUCUHUIUIMHE 33 CEMECTp y MpenojaBaTesis MpU COCTABIISIIONIUX:
CEMECTp, IK3aMEH, MPETOo/iaBaTelib, OLIEHKA, CTYACHT, M0JIy4aTh.

2. BEAOMOCTE IIpH COCTABJIAIOIIUX: AWMCHUIIIMHA, CTYACHT, 3K3aMCH, CCMCCTp,
npenogaBaTciib, OIICHKA.

3. KOH(bCpCHHI/I}I 10 KOMMCPYCCKUM BOIIpOCaM IIpU COCTABJIAOINIUX: JaTa, MCCTO
IMPOBCACHUS, TEMA, LCJIb BEICTYIIAIOIIHC.

4, MMOJIYUCHUC OLCHKH IIpU COCTABJIANOINUX: IMPCIIOAaBaATCIIb, CTYACHT, OLICHKA,
MOJIy4arThb.

5. UCHONB30BaHUSl M3JENWsA NPU COCTABISIOLUIMX: OpraHu3anus, paspaboTka
TEXHOJOTMUECKOr0 pPEILIeHUs, HccieaoBaHue «pusndyeckoro spdexra», METoIbl
CO3JIaHMsI U3IEIHS.

6. mHbopmaroHHas cTpykrypa b/l B MammHOCTpOEHWUH TPHU COCTABISIONINX:
busndeckue G EKThI, TEXHUYECKHUE PEIICHUS, HU3JeIus, OOBEKT IOCTABKU
u3zIenusi, IpruOOPHI U CTEHIbI, HOPMATHUBBHI.

7. xmaccupukanus TMPOAYKTa TPU COCTABISIONIMX: Ha3BaHUE, O0JacTh
MIPUMEHEHUS, CITIOCOO XpaHEHUsI, CIOCOO TPAHCIIOPTUPOBKH.

8. ayautopusi (OmHMCaHHWE) MPU COCTABISIIOUIMX: BMECTUMOCTh, Ha3HAYCHUE,
COCTABJISIFOLINE, MECTOHAXO0XK]ICHUE.

9. )KMBOTHBIN MUP IIPU COCTABJISIONIMX: BUJ, THII, Cpela OOUTaHUsI, OCOOEHHOCTH
[IOBEICHHUS.



JlaGoparopHbie padoThl 3-5

Co31aHH€e OHTOJIOTHH B CHCTEMeE PROTEGE. Ocuossl RDF 1 OWL

Bonpocs! (koMneTeHUM, HABBIKH) J1JIS OCBOCHHUS:

3. OnpeaenuTs NpeAMETHYIO 007acTh, CO3/1aTh KJIACCHI, OTHOILIECHUS C
MCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpUMeEpe CO3/JaHHON
b3 paccmotpers Mmoaens RDF, si3pik OWL u cuntakcuc Turtle.

4. Hayuutbcsa peanuszoBbiBath moHsATHS Defined Classes, DL Query B
cucreme Protege

5. M3y4nTh BO3MOKHOCTH si3bIKa 3armpocoB SPARQL

6. Hayunthcsi aHanmu3upoBaTh CO3/1aBaTh IMpaBWwia [Jig IMPOBEPKHU

uH(popmaIuu o ToBapax ¢ nomoinbto 1361k0B SWRL 1 SQWRL .

33,Z[aHl/lﬂ AJIA BBIIIOJIHCHUA U METOAUIECCKHUEC YKAZAHUS:

B xauectBe mpumepa Oyaer paccMOTpeHa HHQPOpMaIUs O KOHKPETHOM
ToBape (KOHKpETHOM cMapT(oHe') U Ha ee OCHOBAHMHU COCTABIICHA IIEPBasi BEPCHS
B3.

[lepen nauamom paboTel ¢ cucreMor Protégé [6] HEOOXOAMMO COCTaBUTH
XOTsI Obl HEKOTOPYIO YIPOIIECHHYIO KOHILENTYalbHYI0 MOJIETIh MPEeIMETHON
obnactu. U, ny1st Toro utoObl MOTOM HE OBUIO CIOKHOCTEH ¢ ee (popmanuzanue,
HEOOXOJAUMO OINpPEAEUTh KAKUMH CYIIHOCTSIMU MOXHO OINEepupoBaTh. B naHHOM
ciaydae 310 cymHoctd mojenu RDF [1, 2] u sa3eika OWL [4], T.k. MHOrue
CUCTeMBbl U OMOIMOTEKH, B TOM uucie Protégé moanep:kuBaeT 3T CTaHAAPTHI, U
OHM SIBJISIIOTCS HauOoJIee pacpoCTPAaHEHHBIMHU.

Crout cpa3zy oTMmeTHTh, uTo0 MoAenb RDF sBusercs alGcTpakTHON U
CYIIECTBYET MHOKECTBO SI3bIKOB C PA3HBIMU CMHTAKCHUCAMHU, peau3yronmx ee [1].
OWL Ttaxxe MOXeT ObITh MpeoOpa3oBaH B HECKOJIbKO HOTAIMH M B JHO00M M3

s361ik0B RDF [4]. KonkpeTHbIe cMHTaKCHCHI OyayT OOCYKIaThCs MO3THEE W BCE

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



PUMEPDI, OTIMCAHHBIE HUKE MOTYT UX HE MIPUAECPKUBATHCS.

Onronoruss B pamkax mojaenu RDF mpeamnonaraer ompejaeneHue roObIX
HNOHATUNA TPEIMETHONH 00JIaCTH B BHJE TPOCK: CYOBEKT — IMpeAuKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpaszyeT rpad mnoHsTuil. CyOBeKTbl U OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIIUHBI OPUECHTHUPOBAHHOTO rpada, a MpeauKaThl Kak
ero Ayrd (¥ OMpeneNsitOT OTHOIIEHUS MEXKIY CYITHOCTSIMH). BepmmHbl MOTYT
OBITh CJENYIOLIUX TUIIOB: PECYPC, ITyCTask BEPIIMHA.

Pecypc onmchiBaeT HEKOTOpOE MOHATUE PEaJIbHOTO MUpa U pa3fensercs Ha
CCBUIOYHBIE pecypchbl U cKalsipHble. CCBUIOYHBIE PECYPChl — 3TO HEKOTOpPHIE
MOHATHUS, KOTOPBIE MOTYT HWMETh XapaKTepUCTUKH (Harmpumep, cmapTQoH,
cmapthon SMGI65FZPHZER, »okpan). Takum TOHATHSM MPUCBaMBAETCS
rinobanbHbl - yHUKaNbHBIM  uaeHTUukarop IRI (Internationalized Resource

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

TaKhe PEeCypchl MOTYT HAaxXOJIUThCS KaK Ha MecCTe CyObeKTa, TaK U Ha MECTe
00BeKTa B 3aBUCHUMOCTH OT MPEANKATA.

CkasnsipHble pecypchl yKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKH
U SIBISIFOTCSL TPOCTO 3HAYEHHEM orpeneneHHoro Tuma. COOTBETCTBEHHO, TaKHe
pecypchl MOTYT HaxXOIHUTCsS TOJBKO Ha MecTe oObekTa. Ho, mpu 3TOM 1711 HUX
MOKET ONPEIEISATHCS TUI U JIIS1 CTPOKOBBIX 3HAYCHUN MOXKET OMPEACISATHCS SI3BIK.
Hanpumep, st Hamei mnpeaMeTHOW oO0JacTH TaKMMH CYIIHOCTSIMH MOTYT
SBISIThCS: 6.2 (KOHKpETHasi quaroHanb skpana; float), «Samsung Galaxy S9+—
(opuruHagbHOE Ha3BaHME; String); «4epHBIN~(@ru (LBET; String; pycCKHil).

Taxxe HEOOXOAMMO OTMETHTh, UYTO «IPEANKAT " TakKe MOXKET OBITh
«CyOBEKTOM™ MU «O0OBEKTOM ™ B paMKaXxX JIPYrUX TPOEK. ITO HEOOXOAUMO YTOOBbI,
HaIpUMep, OMUCaTh OTPAaHUYCHUS JAHHOTO OTHOIICHMSI.

[lycras BepmMHa B OCHOBHOM HEOOXOQMMA Ui «HMHUTAIHMS " N-apHBIX
cBsizeit. Kak BUIHO M3 KOHIIGMIMH MOJISNHU, TPEIUKAT MOKET CBSI3BIBATh TOJIBKO 2
pecypca. Ho, 3To pemraercs ¢ IOMOIIBIO BBEACHUS MTPOMEKYTOUHON BEPIIMHBI
pas3fieliecHueM CBSI3M Ha HECKOJbKO OuHapHbIX. [Ipu 3TOM BepmmHa He Oyaer

NpCACTaBIATh IIOHATUC PCAJIbHOI'O MHpa U €M HET CMBIC/IA JaBaTh YHHKaHBHBIﬁ


http://myontololgy.org/goods#phone1

1J100aabHBIA WIEHTU(PUKATOP, JOCTATOUYHO JIOKAJIBHOTO JUISI COCTABJICHHUS TPOEK.
NMeHHO 1711 TakMX BEPIIMH M BBEJICH 00Cykaaemblii Tum. [Ipu 3ToM He Bcerna
OYEBHUJHO CTOWT JM BBOAUTH JJII TOW WM WHOW CYIIHOCTH TJIOOATHHOU
uneHtugukarop. Hampumep, KOHKpeTHBIM cMapTPoH 00dadacT  PpsAJIoM
XapaKTEPUCTUK JUCIUICS] W OBLUIO PEMICHO BBIICIUTH JUCIUIEH KaK OTAEIbHYIO
CymHOCTh. [Ipu 3TOM 1711 HAC OH SABIAETCS HEOTHEMIJIEMOW YacThio cMapTdhoHa, a
MPOU3BOJIUTENIL CMAapT(HOHA MOKET CTaBUTh Pa3HbIE MOJICNU JUCIUICS] OT Pa3HBIX
MIPOU3BOAMTENICH TIPH YCIOBUHU COXPAHECHHS XapaKTEPUCTUK. Torjga MOKeT OBITh
1eaecooOpa3Ho HUCIOIb30BaTh MYyCTyr BepimmHy. C JIpyrodl CTOPOHBI, €CId
MPOU3BOJIUTEIIb MPUCBOMI JAHHOMY JIUCIUICIO ONIPECICHHBIN KO, TO MOXKET ObITh
11€JI€CO00Pa3HO BBIJCINUTH €r0 KaK pecypc. T.K. OH MOXET ObITh YCTAaHOBJICH M Ha
JIpyroi cMaptdoH, a Takxke OyJeT Mpolle peaaru30BbIBaTh, HAMPUMED, 3aMPOCHI
JUISL ONIPEAEIICHNS] CEPBUCOB, IJI€ €CTh B HAUIMYUU JaHHbIA quciuieil. [insa nmpumepa
IyCTOW BEPIIMHBI PACCMOTPUM XaPAKTEPUCTHUKY «PAZPELICHUE™ Y KOHKPETHOIO

JUCILICS

SM-D-G965FZPHSER pa3pemienue x
_X TOpU30HTAIIb 2960
_ X BepTukaib 1440

JlaHHbIe TPOIKK OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-G965FZPHSER papelienne FORMIOHTANE! 1960
» 1440
BEeRTHMEANb

Puc. 1 I'pad, onuceiBaromnuii pa3peieHue AUcIies

CTOUT OTMETHUTB, YTO JIaHHBIC TOHSITHS TAKXE MOXKHO OBUIO OIKCATh C
UCTIONIb30BaHUE 2 CBS3€W «pa3pelieHue rop—, «paspeuieHue Bep— U 0e3
POMEKYTOYHOM BEpIIMHBI. YUTO TOKA3bIBACT, YTO CO3/JaHUE OHTOJIOTUU OCTACTCS
BAapUATUBHBIM TPOIIECCOM, 3aBUCSIINM OT KOHKPETHBIX IEJIeH M MPEINOYTCHUN
pa3zpaboTuuka.

Kak mnpaBuno IRI pecypca cocroutr u3 wunaeHtudukatropa b3 wumm



IPOCTPAHCTBA HUMEH M UJEHTU(UKATOpA MOHITHS B Hem. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, MokeT o03Ha4aTh, YTO OIHNCHIBACTCS

MOHATHE «phonel— B b3 TOBapOB c UIECHTU(DUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHcaTh KaXAbIH pa3 MOJHBIN
uneHtTudukatop b3 wiam mpocTpaHCTBA MMEH, €ro 3aMeHSI0T Ha mnpeduxc.
Hampumep, ™oxHO 3amuceiBaTh «mo:phonel—, tme mnom «mo:— Oyner
noapazymeBathes nosHsbli IR B3.

Crangapt RDF BBOAMT HE TOJBKO KOHIIETIIIHIO, HO U 3 MPOCTPAHCTBA UMEH
¢ oommmu nonstusmu: rdf, rdfs, xsd [3]. I'me xsd omuchIBaeT TUIBI, KOTOPHIE
MOXHO HCIIOJB30BaTh B OHTOJOTHsAX Ha Oaze RDF (manmpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemieHue nucrjiess 1o
TOPU30HTAJIM MOIJVIO OBbITh ONKMCAHO CJEAYIOIMM O00pa3oM: X TOPU30HTaJb
“2960”xsd:integer. OcHoBubie moHATHS u3 rdf, rdfs, xoropeie OyayT
WCIIOJIB30BAThCSA B pamMKax naHHOM pabotel: rdfs:Resource (momsite pecypca,
onucanHoro paunee), rdfs:Class (monsitue kiacca), rdf:Property (monsitue
otHomieHus), rdfs:subClassOf (oTHoLIEHHE, KOTOpOE ONMpeAeseT «CyObeKT ™ Kak
noakyace «oowekrta™), rdfs:subPropertyOf (oTHomieHue, KoTopoe ompeaeisieT
«CYOBEKT ™ KaK YTOUHEHHE «00BEKTa ™, SABIAIONIETOCS OTHOIIeHHEeM), rdfs:domain
(oTHOLIEHHWE, oOmpeeNnsonee 00JacTh ONpeAeNeHUs] JIPYroro OTHOIICHHS),
rdfs:range (oTHOIIEHUE, Onpeestolniee 00JacTh 3HAUEHUS APYroro OTHOIICHUS),
rdfitype (OTHOIIEHHE, KOTOPOE OMPEHEIsIeT «CYOBEKT™ KakK 3K3EMILIIP
«o0BeKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO37IaHUsl OHTOJIOTUI. OH
UMEeT HECKOJbKO BapHAHTOB CHUHTAaKCHCa (B TOM uuciie (yHKIIMOHAIBHBIN), a
TaK)kKe MOXET ObITh IpeoOpa3zoBaH B Jr000i n3 cunrakcucoB RDF. T.x. OWL
comectuM ¢ RDF, 1o B Hamem ciydae OoH OyneT HMHTEPIPETHPOBATHCS Kak
Hajactporika Haja RDF, kortopas yTouyHseT moaxox K CO34aHUKD OHTOJIOTHM,
pacimpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 TPOCTPAHCTBA
UMeH owl).

b3, co3zmanneie ¢ ucnonp3zoBanuemM OWL mnpeamonararoT, 4To Ha HUX


http://myontololgy.org/goods#phone1

IIPOU3BOJIUTCS BBIBOJ, KOTOPBIN MO3BOJIIET IPOBEPUTH HEMPOTUBOPEUNBOCTh b3,
BBIBECTH HOBBIE OTHOILICHMUS.

B cBsi31 ¢ 3TUM OnMcaHuE OHTOJIOTUU MOKHO Pa3JeIUTh Ha:
1 Cymnoctu. Bce monsTusa, onucaHHbie paHee B pamkax RDF, a Taxxke
HeKkoTopble HOBbIE 13 OWL;
2 Bripaxkenus. Onucanue MOHATUS Yepe3 KOMOWHAIMI0O MHOXKECTBA JIPYIHX
cymHocTel. OTHUM U3 OCHOBHBIX ITPUMEPOB IIPUMEHEHHUS SIBIISIETCS ONPENECICHUE
KJjacca udepe3 BbipakeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMmep C pa3pelieHueM He MeHee 20Meramnukcenei;
HOBBIM THUIl «YHUCIO™ — 3TO OOBEAUHEHUE MHOMKECTB IIEJIBIX YUCET U YHUCEN C
JPOOHO YaCThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHHSI M TOJIOKEHHS, KOTOphIE BCeraa
JIOJIKHBI OCTaBaTbCs VCTUHHBIMHU. Hampuwmep, Ha OTHOLICHUE
«mnoTHOCThl IMKCceneli— MOryT ObITh HaJOXKEHbl OrpaHUYEHUs Ha o00sacTh
OMpeNeneHusl — FK3EMIULIp Kiace «Jlucmied— u 005acTh 3HAYEHUSI — «IE0e
yucno—. [Ipu 3Tom ecnu B Oaze 3HaHuil Oyzaer Tpoika «G miaotHocThlIukcenen
529, TO 3TO MOKET MPUBECTU KakK K omnoOke (eciii G TOUHO HE MOXKET SBJISITHCS
AK3EMIUISIPOM Kilacca «Jlucmieli—), Tak W K BBIBOJly HOBOrO OTHOIIEHHS «G
rdfitype HQucrieii—.

Kak yxe Obuto ckazano Bbeiie, OWL 1no0aBiseTr HOBbIE TOHSATHUS U
aKcuoMmbl. J{71s1 maHHOM paboThl HEOOXOIUMBI CIEAYIOUINE TTOHSATHS:
1 owl:Class. Anamornuno rdfs:Class;
2 owl:Thing. Knacc, siBnsroniuiicst npeIkoM BCceX KJIacCOB. AHAJIOTHYeH

Object B HEKOTOPHIX SI3bIKAX MPOTPAMMHUPOBAHUS,

3 owl:ObjectProperty. Ilonkmnacc otHomenui (rdf:Property), cBsizbiBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [Toakmnacc otnomennii (rdf:Property), cBsi3pIBaronmx pe-

cypc ¢ IRI u nmurepaur;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu

object/data property, siBisroIeecs npeakom Bcex object/data property;



6 owl:FunctionalProperty. Kinacc oTHomeHui, npuMeHsieMbIX K OTHOMY
«CYOBEKTY ™ TOJILKO OAUH pa3. T.e. B OHTOJIOTUU HE MOXKET CYIIECTBOBATh JBa TPHU-
wieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 passble cymHocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHoO1IeHHE, AEKTaApUPYIOLIEE, YTO FIKIEMILIAP CyObEKTa-
KJ1acca He MOKET OBITh OJJHOBPEMEHHO 3K3EMIUIIpOM 00bekTa-kiacca. T.e. B
OHTOJIOTMHU HE MOKET CYyIIIeCTBOBATh JiBa TpurieTa «x rdfitype yl—, «x rdfitype
y2—, e yl u y2 pasnsie knaccol 1 «yl owl:disjointWith y2—.
8 CymHocti, He0OX0AUMBIE JUIsl COCTABIIEHUS BbIpakeHHi. By iyT onuchiBaTh
npu nosiByieHnu (owl:members,, owl:unionOf u T.1.)

Teneps, korga CymHOCTH, KOTOPbIE MOTYT OBITh HCIIOIb30BaHbl, 0003HAUEHBI,
MO>KHO CILJITAHUPOBATh 00I1lee Onucanue npeaMmeTHon odnactu. OHO pa3zesieHo Ha
OMMCAHUE KJIACCOB, IK3EMILIAPOB U OTHOIICHUN MEKy HUMHU (pUC. 2) U ONUCAHUE

caMUX OTHOIleHuH (puc. 3).

y

—p» owl:Class SM-G965FZPHSER 2018

rog, BbINycKa
e
5 rdf:type . npouseoamnTena
B Tosap SM-G965FZPHSER
(W] N
= rdfs:subClassOf ~~
2 SM-D-G965FZPHSER
© CmapTdoH ifbype pr— TEXHONOTUA yactb
- 3Kpa 3roT! HWA 3KpaHa
L—| YacTb ToBapa | uper AMOLED Exynos 9810
—a 6.2 pasgeuwe
|| " 3KpaH K0/-BO
Oucnnei A CTREETS MJH
. o Anep
o nuKcene 8
LU‘G || Kamepa 529 paspelweHre yactoTa pabpTel
3 BEPTUKANb  NpoueccopayrrL,
z /mﬁpe [2.9,1.9]
© |— [poueccop 2960 1440

L—— AKKymynatop

Puc. 2 chaFMCHT rpa(ba, OIIMCBIBAIOMICTO KJIACChI, SK3CMILISIPbI U KX OTHOIIICHUS B

pamMKax onmucaHusi cMapT(hOHOB



owl:Property

—— cBobogHoe

rdfs:range
X
— TEKCTOBOE  |@ \ xsd:string
rdfs:domain rdfs:range \\
—» Tosap xsd:string unknown
rdfs:range rdfs:subProgertyOf
L YacTb ro?'a/ paspelieHue
Koa npoussoautens —
Wil rdfs:range
i (ke TexHonorua usrotosneHua | | PaspelueHune
rdfs:range 3Kpana
L xsd:double rdfs:subPropertyOf \dfs:‘domain
rdfs:domain Oucnneii
rog BbinycKa P/’ rdfs:domain
pa3pelieHue

AWaroHanb aKpaHa

FrOpHU30HTaNb

Puc. 3 ®parmenT rpada, onuchBaroOIEro CBOMCTBA B paMKax OMHCaHUs

cMapT(doHOB

B pamkax mpuBeAeHHOTO (parMeHTa KJIacCOB BbIACNIEHbl OYEBUIHBIC
KJIACCHI:
«ToBapy», «CMapTdony». Takxke BbIACIEHb HEKOTOPBIE OTJCIbHBIE COCTABIISAIONINE
cmapTdoHa Kak moakiaccel kiacca «Yacte ToBapay: «ucmiein», «Kamepay,
«IIpoueccopy», «AxkkymynsTop». Crofa BbII€JIEHBI TOJBKO CaMble Ba)KHbIE YaCTH,
KOTOpbI€ OOJIbIlIE BCETO HWHTEPECYIOT MOKymNarejaell u Hambojee UEHHBbI MpU
00padoTke nHpopMmaluu o ToBape. OcTalIbHbIE XapaKTEPUCTUKKU OYyT 3a71aBaThCs
OTHOIIEHUSMH MEXIY KOHKPETHBIM CMapT()OHOM M KOHKPETHBIMU 3HAYCHUSIMU
(Ha M300pakKeHUH B KayeCTBE IMPHUMEpPA TaKUX OTHOLIEHUN MOXHO BUJAETH: «TOJ
BBIITYCKa», «KOJl MpOU3BOAUTENs»). CTOUT OTMETUTh, YTO HEKOTOPHIE Y3JIbl
(manpumep, «[2.9, 1.9]») 3amanpl B aOCTpaKTHOM BHUJEC M UX KOHKPETHOE 3aJjaHUE
OyZeT 3aBHCETh OT HCIOJb3YyEMOTO CHHTAaKCHCa W/WIA  BO3MOXKHOCTEH
UHCTPYMEHTAJILHON CUCTEMBI.

B pamkax nmpuBezeHHOro ¢parmMeHTa CBOMCTB HE CHEIAHO pa3JiejIeHHE Ha
ObjectProperty u DataProperty Bo u30exaHue HM3IUIITHEH KOHKpETH3alMHU (MpU

pealM3aliiyd pas3fesieHue JejaeTcs OYEBHIHBIM o0pa3oM). B pamkax mnpsmbix



HacJeTHUKOB «owl:Property» BbIJel€HbI TUIIBI BO3MOMXHBIX OTHOILIEHUN: «HaCTh»
(71 CBSI3U TOBapa € €ro 4acThl0), KUYHUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEIICHHUE)
(1aHHBIE CBOWCTBA OIPEAENSIOT TPYIIY CBOMCTB, OOBEIMHEHHBIX OOIIEH
obnacTeio ompeneneHus. PazneneHue Ha TEKCTOBOE UM CBOOOAHOE CHENAHO A
yIOpolleHus JanbHelmell oO0paboTku. I[lox TekCTOBBIMU MOApPa3yMEBAIOTCSA
KOHKPETHbIE 3HAYEHHs, KOTOpPbIE IOTOM MOTYT OBITb NpPeoOpa3oBaHbl B
nepedrcisieMbldi THN. B pamkax CBOOOIHBIX K€ OMUCAHUSI MOTYT COJEpPKaTh
HECKOJIBKO XapaKTEPUCTHK, OJJHY XapaKTEPUCTUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
U T.1.), «unknown» (TpyIma XapakTepUCTHK, J00aBJISIEMbIX aBTOMATHYECKH B
nporiecce cOopa uHPopMaruu, JJIi  KOTOPBIX HEBO3MOXKHO  OIPEICTUTh
PUHA]JICKHOCTD K paHEe OMMCAHHBIM IPyIIIam).

Heobxoaumo nmoHMMaTh, 4TO B paMKax puc. 2, puc. 3 MPUBEIEHBI TOJIBKO
¢parmenTsl rpada mns ynpomeHus. OcTaBimecs (PparMEHTHl OMHCHIBAIOTCS
aHAJIOTUYHO U He 00JIaZjatoT TOMOJHUTEIbHBIMU OCOOEHHOCTSMU.

T.k. onKcanue NOKHO MOAPa3yMeBaTh BO3MOXKHOCTh cOOpa HHPOpMaluu
C HCIIOJIb30BAHUEM IPOrPAaMMHBIX CPEACTB, HEOOXOIMMO OOrOBOPUTH KaK IMpH
3TOM OyAeT MPOUCXOIUThH JO0OABIEHNE HOBBIX CYIIIHOCTEH:

1. TlomyuuTh ¢ nOeTanbHOM CTpPaHUIIBI TOBapa CIUCOK XapaKTEPUCTHK B BHJIE
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOAMMBIX OTAENbHBIX MOJeH (CChUIKa, KOJ TOBapa,
KaTeropus u T.1.);
2 [IpousBecTu mouck mnoakiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTEerOpuM pacCcMaTpuBaeMoro tTosapa. ECiiv He HalIeH, TO CO3/aTh;
3 Co3arh 3K3eMIUIIp MOJYYEHHOro B I.2 kinacca (JokanpHas 4vacTh [RI
dopmupyetrcs kak «Kox mnpousBomutens» win kak «Kox ToBapa» mpu ero
OTCYTCTBUU)
4 JInst Kax oM XapaKTEPUCTUKH
4.1. IlpoBepuTh OTHOCUTCS JIM XAPAKTEPUCTUKA K OINUCAHUSA KaKOro-TO W3
noJikyiaccoB kinacca «Hacts ToBapay. [lonknaccel kiacca «Hactb ToBapay, a

TAKKC OTHOIICHM:, CBA3AaHHBIC C HUMHU 3aJdaHbl 3aPpaHCC U HC U3SMCHAIOTCA B



npoiiecce coopa nHdopmanuu. st KaKI0ro U3 TaKUX KIIACCOB 3aal0TCs

CIIUCKM TOJIEH W mpaBuiia ux npeodpa3oBanus. KoHKpeTHbIE peann3auuu

3TON YacTu He OyAyT paccMaTpUBAThCS.

4.2. Ecnu OTHOCHUTCA, TO MOJYYUTh DK3EMIUISIP (a MpU OTCYTCTBUHU CO3/ATh)
COOTBETCTBYIOIIEH yacTH (popmMupoBanus JokanbHoN yactu IRI nms Takux
yacTeil TakXke NponucaHo B mpaBwiax u3 1. 4.1.). [Insg momydeHHOro
AK3EMIUISIpA 3a7aTh OTHOLIEHHUE, CBA3BIBAIOLIEIO €ro C paccMaTpuBaeMou
XapaKTEePUCTUKOM.

4.3.Ecnu HEe OTHOCHUTCS, TO HAUTH OTHOIIEHUE IO UMEHU XapaKTEPUCTUKHU (IIpU
OTCYTCTBUM CO3/1aTh OTHOLIEHUE C TAKUM UMEHEM KaK JI0OUEpHEE CBOMCTBO
JUIs CBOMcTBa «unknowny» WM THUIOU3MPOBAHHOTO CBOMCTBa). CBs3aTh
JK3EMIUISIP TOBapa C paccMaTpUBaeMbIM 3HAYEHUEM XapaKTEPUCTUKU
NOJIy4YEHHBIM OTHOILIEHHEM.
3nech mposiBisieTcsi THOKOCTh OHTOJIOTHYECKOro mojaxona. B orimuumu ot

PETSLMOHHONW MOJIENH, B JIFOOOM MOMEHT JIETKO MOTYT OBITh J00aBJICHBI HOBBIC
OTHOILUEHUS, TPOU3BEJEH NIEPEHOC UX B IPYTYIO IPYIILY, TPOU3BEAEHO 3aJaHUE UM
HOBBIX orpaHudeHuil. Takke paboTa ¢ OnMcaHueM MPeAMETHOW 00JIaCTH B 1EJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WIIM JI000M WMHTEepecyromeld Hac moaenu. [lpu
TOM HM3MEHEHUs, KaK IPaBUiO, HE BEAYT K JOITOMYy OXUAaHUSA (T.K. 4ale BCEro
JIOCTATOYHO U3MEHEHUS HECKOJIBKUX TPOECK).

[TomyuuB oOuiee HedopMaIbHOE OMMCAHUE MOJAETH, MOXKHO MPUCTYMATh K
ee (popmanuzanuu U peannzanuu b3 ¢ Mcnonab30BaHWEM KOHKPETHOTO CHHTAKCHCA
W/WIUM  MHCTPYMEHTapus. OTH MpolEecChl OyayT Jdenarbcs NapajjieNbHO ¢
UCITOJIb30BAaHUEM CUCTEMBI Protégé.

[lepBoHayasibHO  TOCJIE  3allycKa CHCTEMbl  HEOOXOAMMO  3aJaTh
u7eHTU(GUKATOP OHTOJIOTHMU Ha BKiIajike «Active ontology» B mone «Ontology
IRI» (puc. 36). [lanHbiii wumeHTUHUKATOp TaKXKe OINpeAenseT U 0a30BbIN
npedukc. Hns U300paKeHHOU OHTOJIOTHH IRI Oyzner
«http://myontologies.com/goods», a 6a30BbIii TIpedUKC HJIT BCEX CO3/IaBAEMBIX

cymHocTtel «http://myontologies.com/goods#»



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

File Edit View Reasoner Tools Refactor Window Help
® goods (http-//myontologies com/goods) ~ Search...
a
|Active ontology |Entities Individuals by class DL Query
LG CENAL Bhttp://myontologies.com/goods| 6 Metrics
Ontology Version IRI
Annotations
Class axioms
'Ontology imports  Ontology Prefixes General class axioms |
Direct Imparts.
Indirect Imparts
No Reasoner set. Select a rassoner from the Ressoner menu  v| Show Inferences i

Puc. 4 Bknagka «Active ontology» B cucteme Protégé (a — maHenb B BKJIQJIOK C

aKTUBHOM BKJIaAKON «Active ontology»; 6 — uIeHTU()UKATOP OHTOJIOTHH)

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

File Edit View Reasoner Tools Refactor Window Help

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

~ Search...
d
Active ontology Entities | Individuals by class DL Query |
Individuals = ® owl:Thing — http:/fwww.w3.0rg/2002/07/owi#Thing
Annotation properties | Datatypes \Annotationﬂ Usage |
Data propgtties Annotations ow! Thing.
Ises v \ect properties — | Annotations
| Clax s hierarchy: ovl.Thing ENEDE]
% Asserted ~
M owl Toicc]
Add subclass... Ctrl-E

[ENEDE]

Add subclasses...

DuplicatcAdds 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 IRI in Web browser

Convert to primitive class Ctrl-P

Finas from tha Ramsanar meni ) Shew Infaraneas

Convert to defined class Ctrl-D

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

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKJIagkoH «Enititesy; 0 — maHeIb BI0KEHHBIX BKJIAAOK BKIIaAku «Entitiesy ¢
akTuBHOU BKIaakoi «Classesy; B — cynepkinacc owl:Thing; r, 1 — kHOTIKH

n00aBJIeHHs HepapXUH MOAKIACCOB/TIOAKIAcCa AJIs BbIIEICHHOIO Kilacca)

Jlanee HEOOXOOMMO CO3/aTh Mepapxuio KiaccoB. s 3Toro HeoOXoauMO

BBIJICIUTh KJIACC, TMOJKIACCaMUd KOTOPOTO OyAayT BEpXHHE KIJIacChl Halllen



uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocie 3Toro BbI3bIBATH
KOHTEKCTHOE MEHIO (mpaBoil KHOmMkoW Mbimu — [IKM) u BeIOpaTh myHKT «Add
subclasses» (puc. 5t). Kiacchl Takxke MOTyT 100aBISTHCS TIO OJHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» mosiBasieTcs OKHO
no0aBiieHHUs Uepapxuu moakiIacco (puc. 6). Kaxxmas BBe/ieHHAsI CTPOKA B JAHHOM
OKHE CO3/1aeT OTHEIbHBIA Kiacc (IyTeM T00aBJICHHS B OHTOJOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3gaBaemoro kiacca,
3anaBaeMblii kak «{IRI onTonmorum}#{oOpaboTtanHoe uMms_kiacca}» (B pamkax
00pa0OTKM UMEHHM KJjlacca, MPOUCXOAUT, HAIPUMEp, 3aMeHa Mpodesa Ha « »);y —
IRI pomuTennckoro kiacca, KOTOphIM 3amaetcss kak owl:Thing mis kiaccos,
3amaHHbIX Oe3 orctynma u kKak IRI Ommxkaiimero BepxHero kijacca ¢ MEHBIIMM
OTCTYIIOM JJIsI OCTaJIbHBIX (OTCTYMHI 3a/1aeTcs Kak « Taby).
[Tocne naxatus Ha «Continue» MOSBISETCS OKHO, MpEAsararpiiee co3aaTh s
BCEX CO3/1aBa€MbIX KJIACCOB OJHOTO YpOBHs oTHouieHus «owl:disjointWith». s
9TOM 3aJ1a4y COTJIalllacMCsl.

Enter hierarchy

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

Tosap
CHapThon
YacTe TOBapa
Ircnmnen
ARKYyMyJIATOD
Hamepa
Ipoueccop

PaspemeHME|

Prefix

Suffix

Continue Cancel

Puc. 6 OxkHO co3paHus HEpApXUH MOJKIACCOB B cucteMe Protége



IToxa B3 sBisieTcst AOCTATOYHO MPOCTOM, PAaCCMOTPUM €€ rpaguueckoe
npejcTaBieHne W oauH w3 cuHTakcucoB OWL/RDF. Jlns BbeiBoja
rpaduyueckoro npeacTaBieHus He0OX0IUMO aKTUBUPOBATh BKIAAKy « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 3aech OyayT BUJIHBI
KJIacChl, SK3eMIUAppl U object property. PaccMoTpenue TeKkcTOBOTO
OpEJCTaBICHUS TMO3BOJIUT HAM  YBUACTb KAKHE HMEHHO  TPOWKH
MHCTPYMEHTAJIbHASI CUCTEMA CO3[aja Ha JaHHBIH MOMEHT U JIy4Ylle MOHSThH
KaKk OHa paboTaeT (B HEKOTOPHIX CIydasX MOBEACHUE CUCTEMBI MOXKET OBITH
HACTPOEHO, 3/1€Ch pacCMaTpHUBAETCs MOBENEHUE M0 yMOJM4aHMIo). [l 3Toro
HeoOxoaumo coxpanutb oHrosoruio (File -> Save As). [lpu coxpanenuu Ha

JTAHHOM 3Tare HeoOXoIMMo BhIOpaTh cuHTakcuc «Turtle Syntaxy.

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

Asserted ~ Search: contains  ~

it b4 2% ale (/6 ® 8 55 o
- @ Pa3peweHne
" @ Toaap
e ]YacTL_ToBapa
0 Tosap |_7 __| 0 Paspelwenne | YacTs_ToBapa |
ey e
' Kamepa l | & Awicymynstop I | Mpoueccop I | © Cmaprdhod | | Lucnnen

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTkpbIB MONy4YUBHIMICS (haliT MOKHO YBUIETh NPUBEACHHBIA anee
TEeKCT (IpuUBENEHbl (PparMeHTbl € KOMMEHTapUsMH, OOBICHSAIOIIUMU
CHUHTAKCHC U OOILYI0 CTPYKTYpYy OHTosioruu. KoMMeHTapuu HauyuHAIOTCS C
#).

#Onucanve HaYMHAETCS C O0BSABIEHUS TPEHUKCOB
#Onpenenenue ooOmiero npedukca BCeX CO37aBaeMbIX CYITHOCTEH (manee

MOXXHO BMCCTO HCTO ITMCATb «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npeduxcoB owl, rdf, xml, xsd, rdfs
# «.» SABISICTCSI CHMBOJIOM Pa3/IeIUTENIeM TPOCK

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

#nanee IRI Hamiell OHTOJIOIMH ONPEAEIIAETCS KaK SK3EMILISIP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cnenyeT onucaHue CO3JaHHBIX KJIaCCOB

#«;» ABISETCS CHEIUANbHBIM Pa3IeIUTENEM TPOEK U MOCIEe HEro UJeT

JIBOMKA «IIpeIUKaT — 00bEKT», a «CYOBEKT» OepeTcs U3 MpeblIyliei TPOKU
:Axkymysitop rdfitype owl:Class ;
rdfs:subClassOf :YacTts TOBapa .

#T.e. 310 »KBHBaJleHTHO 3amucu «:Akkymyssatop rdfitype owl:Class
:Axkkymysitop rdfs:subClassOf :Hacts TOBapa»

#Jlns moaknaccoB owl:Thing otHomenue rdfs:subClassOf moxeT ObITH
OITYIIIEHO TPH TeHepanuu (daiina

:Paspemenue rdf:itype owl:Class .

#Jlanee onmuckIBatOTCS OOITME aKCMOMBI. B Hamiem cirydae 3To HECKOIBKO
YCIIOBHI Ha TPYMIIBI KJIACCOB OJTHOTO YPOBHS, YTO HUKAKHE CYIIHOCTH HE MOTYT
OBITH FK3EMIUISIPAMH OJJHOBPEMEHHO HECKOJIBKUX KJIACCOB U3 TPYIIITHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkxkymymstop :ucmeit :Kamepa :Ilporeccop )] .

[IpeoOpazyemM TMOCIENHIO 3amuch B BUJ TPOCK Il €€ TOHWMaHUS,
YYHUTBIBAasE 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIE Y3IbI; «()» — IO3BOJIAET
3a1aBaTh CrUCKU (i1 3amanus cnuckoB B RDF ecth cnermanshbiii kimace rdf:List
u otHommeHus rdf:first, rdfirest):

_x rdfitype owl: AllDisjointClasses .

_x owl:members y .

_y rdfitype rdf:List . _y rdf:first : Akkymynarop .y rdfirest e .



_erdfitype rdf:List . e rdf:first : {ucreti .y rdfirest 1.

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

_k rdfitype rdf:List . _k rdf:first :Ilponieccop . _y rdfirest rdfinill .

OT0 TakkKe MOXKET OBIThb 3amucaHo B (QYHKIMOHAIBHO  CTHIIE:

DisjointClasses(
:Axxymynstop :ducmeit :Kamepa :ITpoueccop )
[lonnMmanue CTaHAAPTOB M CHHTAKCHMCa OOJerdaer JalbHEUIIyI0 paboTy ¢
oHTOJIOTHEH (B 0COOCHHOCTH PabOTy € 3ampocaMy U peJaKTUPOBAHUE OHTOJOTUU
U3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdelica He Bce onepaluu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3JaHUS
MyCTBIX Y3JIOB, HO TIPU 3TOM CHUCTEMa B COCTOSHUU WX TIOHSTH B OOJIBIITUHCTBE
cinydaeB). Takye CTOMT OTMETUTh, YTO MHOTHE OIMMCAHMS TaK WM MHAYE MPUIETCS
MUCaTh CaMOCTOATEIILHO B COOTBETCTBUU C OIpeAesieHHbIM cuHTakcucoM (defined
classes, clOXHBIC OTpaHUYCHHS] HA TOJS W T.J. PEATU3YIOTCS B CHUCTEME C
ucrnojas3oBanueM Manchester Syntax [7]).

JHlanee neooxomumo 3axath Object Properties. OHu 3amaroTcsi aHATIOTUYHO

uepapxuu kiiaccoB Ha BkJagke «Object Propertiesy. (puc. 8)

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

File Edit View Reasoner Tools Rsfactor Window Help

< ® goods (hitp://myoniologies com/goods) || Search_._

|:Individuals E = owl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tor
\Annotetion properties  Datatypes  Annotations Usage |
Data properties ,

|Classes EObject propertiesa

| Annotations

Cbject property hierarchy: owl:topObjectPrope 1M = ® ¥

L= ] Asserted ~

Add sub-properties.. ~
O Charai 2] [ H® & f Description: owl iopObjectProperty

Functional Equivalent To

[ SubProperty Of

Transitive

Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) .
Ranges (intersection)

Irreflexive
Disjoint With

Mo Ressoner set Selzct s reasonas from the Reasoner menu v Show Inferences




Puc. 8 Jlo6aBnenue Object Properties (a — aktuHas Bkiaaaka Object Properties, 6—

KHOTIKa JJOOABJICHUS UePAPXUU OTHOIIICHUH)

Ha mannoM 3Tare HE0OX0IMMO 3a/1aTh CBOMCTBA «9acThy U «pa3pemieHuey. Jlaee
OIMUILIEM 3TU CBOMCTBA MOApOOHEEe, a UMEHHO 3aJaJuM O0JIACTh OMpENeICHUs U
00J1aCTh 3HAUEHUS.

Jl1is cBOMCTBA «4acThy» 00sacTh onpeneneHus « ToBapy», 001acTh 3HaUCHUS
«Yactp_ToBapa». [ns Toro, 4troObl 3amaTh 3Ty HHGOpPMAIUIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haiitu paszgen «Domainsy B MOSBUBIIEMCS

ONMMCAaHWU U J00aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOLIUI

KJIacc cyurHocren (puc. 9r).

File Edit View Reasoner Tools Refactor

\Data restriction creator
<

Class hierarchy |
4 goods (hifp-//mycntologies com/goods)

e (Class expression editor | Object restriction creator \
Active ontology Entities |Individuals by “* =+ = Asserted -
Individuals v @ owl: Thing

Annotation properties  Datatypes - ®Paspeuenve

|Data propetties F@Fanap

. ; g acTe_tosapal
|Classes | Object properties
T | S| i=f Asserted -

v-muowl: tcpObjectProperty
I '13CTh
== pajpelleHne

OK Cancel

™ > i

Transitive ™ owl:topObjectProperty

Symmetric

Inverse Of
Asymmetr

Reflexive Domains (intersection) 6
“Tosap

B

Irreflexive

Ranges (intersection) =

Mo Reszsanes set Select s ressoner from the Reasoner menu ¥ Show Inferences

Puc. 9 3anganme wundpopmammm o Object Property B cucreme Protégé (a —

BBIJICJICHHOC CBOMCTBO «4acCTb»,

0 — KHomKa J100aBJIEHHWS HOBOUW o00J1acTU

ompeneseHus, B — KHONKA PEIaKTUPOBAHHUS  CYIICCTBYIOIIEH  o00yiacTtu

OIIPCACIICHUA, I' — AKTUBHAsA BKJIdJIKa HCPAPXHUU KJIIACCOB IIPpU 3aJlaHHUU obnacTn

OTIPEJICIICHUS] CBOWCTRA)



ITpu 3TOM BO3MOXKEH HE TOJBKO BBIOOP M3 CYILECTBYIOIIMX KJIACCOB, HO U
3aJjaHue 4epe3 BbIpakeHuss Ha Bkiagkax «Class expression editory, «Object
restriction creator» (OHHM SBJSIOTCS OJHUM W3 TPUMEPOB, T[AE€ MpUAETCA
ucnoip30BaTh Manchester Syntax, a He mpocTo rpaduueckuii UHTEpPeiic).

[lo anamorum coznatorcss Data Properties. IlomHblli cnucok CBOMCTB,
co3jaBaeMblX B JaHHOW b3, mpuBeneH Huxke (Mpu CO3MaHUM HEOOXOAMMO
3aMEHHUTb «;» Ha MEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KO/ TIPOM3BOJUTEINS, I[BET 3asBICHHBIA TMPOU3BOAMTENEM; CETh 2g;
ceTb 3g; udactora lte; gopmar sim KapThl, TEXHOJOTHS W3TOTOBJIECHMS JKpaHa;
MaTepuaj KOpIyca; 3al[uTa KOpIyca; 3alluTa »SKpaHa; CTEMeHb 3alluThl;
OlepallMOHHAsl CHCTEMa; MPOU3BOJAUTENb IMPOIECCOpa; MOJETb MPOLECcopa;
KOHUrypauus npoieccopa; rpadpuyeckiuil yCKOPUTENb; TUI BCIBIILKH OCHOBHOU
KaMephbl

YHCIIOBOE

TOJl BBHIMYCKa, YHCIO SiM KapT;, JAWaroHajgb JKpaHa;, pas3perieHue
TOPU30HTAJIb; pa3pelieHne BEPTHUKAb; pas3pelieHue Kaap/ceK; IIOTHOCTb
NUKCEJIeH; KOJIMYeCTBO I[BETOB OJKpaHa MJIH; KOJMYECTBO SAEp; Yacrora
mpoiieccopa Iril; o0beM OINepaTUuBHON MmamsTH T0; 00beM BCTPOEHHON MaMsITH 10;
MaKCUMaJbHBIH 00BbEM KapThl MaMsITH T0; KOJUYECTBO OCHOBHBIX KaMmep;
KOJIMYECTBO METAIMKCEIEH OCHOBHOM Kamephl; aneprypa OCHOBHOM KaMmepshl,
KOJIMYECTBO METANUKCceIe (PPOHTAIBHON KaMepbl; KOJIMYECTBO (PPOHTAIBHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMs pabOoThl B peKUME Pa3roBOpa; BpeMs
paboThI B peKUME OKUAHUS; IIUPUHA; BBICOTA; TOJIINHA; BEC

JIOTHYECKOe

aBTO(OKYCHPOBKAa OCHOBHOM KaMepbl; ONTHYECKas CTaOMiIM3alus
OCHOBHOHM KaMephl, HAJIWYUE BCIBIIKK (POHTATHHOW KaMephl; HaIU4He
OeCTpOBOHOMN 3apSAIKH

CcBOOOIHOE



KOHQUTYpamusi MpoIeccopa; MaTYMKH; OCOOEHHOCTH OCHOBHOU
KaMepbl; KOMIUICKTAIHs; OnoMeTprudecKas 3aluTa; 0COOCHHOCTH
JI1st HUX Tak)ke He0OOXOAMMO 3a/1aTh 00JIaCTh ONpeIesieHNs U 00JIaCTh 3HAYCHUSI.
CTOHUT OTMETHTB, YTO JIJISI BEPXHUX CBOWMCTB B MepapXuu OyJEeT 3aaBaThCS TOJIbKO
00JacTh 3HAYCHMS, T.K. TaKUE OTHOIICHUS KAaK «YHCIOBOE» MOTYT CBSI3bIBAThH
00011 «CyOBEKT», HO TOJIbKO ¢ unciioM. OKHO 3aJaHue 00JIacTh 3HAYCHUS JJIS
data properties oTau4aeTcs OT aHaJIOTHYHOIO Jyis object property (puc.10). Jlus
CBOMCTB «YHCIIOBOE», «CBOOOTHOE», «TEKCTOBOE», <JIOTHYECKOE» 00JacTh
3HAYEHUS 3a/1a€TCsl C UCIOIb30BaHuEeM BKIaaku «Built in datatypes», Ha KoTOpOi

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

YMCNOBoE b

'Data range expression
| Built in datatypes

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf: XML Literal

@ rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 OxnHo 3amanus ob6nactu 3HaYeHUs aiis data property B cucteme Protégé

I[JI?I HCKOTOPLBIX CBOMCTB H606XOI[I/IMO 3a1aTb JOITIOJIHUTCJIBHBIC

OT'paHHUYCHUA. I[JIH 9TOro HCIOJIB3YETCA BKJIdJKa «Data range expression» )41



Manchester Syntax. Pazbepem HekoTopble U3 CBOMCTB. dopMarbl CUM KapT
crangaptuzupoBanbl: [lonmnopasmepnsie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrtpoennsie (E-SIM). Ilotomy MOXHO 3a1aTh

JIOTIOJITHUTEJIbHOE OTpaHUYEHHE Ha CBOMCTBO «dopmaT sim KapTeD» (puc. 11).

tpopraaT_sim_kapTel ot

j_ljafa range expressibn
Built in datatypes

{H‘]F:H, l12FFII, IIEFFII, II4FFII, IIE_SIMII}

OK Cancel

Puc. 11 3aganue nonmoaHUTEIBHBIX OTPAHUYCHHUN Ha CBOMCTBO «popmaT sim
KapThI
PaccmoTpum, 4To mipu 3TOM co3aaercs B ¢aiijie OHTOJIOTHH:
:popmat_sim_xaptsl rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BuaHO, mnsi onucaHus 00JIaCTH 3HAYEHUM CO3/aeTcs IMyCTOW Y3ell,
KOTOpPBIN SIBIIIETCA TUIOM JaHHBIX (3k3emmusipom rdfs:Datatype) u  ero
AK3EMIUISIPhl MOTYT MPUHMMATh 3HAYEHUS M3 3aJaHHOrO CHucKa (3a cuer
ucrnonp30Banusl oTHomeHus: owl:oneOf). Ilpu wcmonap30BaHUM OTpaHUYCHUN Ha
data property myctoit y3en rdfs:Datatype cosmaercs Bcerma, JadbHEHIIHE
KOHCTPYKIIMU 3aBUCAT OT BBEACHHOIO pa3zpaboTyumkoM. PaccMoTpuM BO3MOKHBIE
KOHCTPYKILUU JIJISl 3TOTO MOJIsl HoApoOHee:

1 {} —3amaeT cnUCOK 3HaUEHUH, B paMKaX KOTOPBIX MOTYT OBITh TOJBKO CKa-
JISIpHBbIE 3Ha4YCHMS (BO3MOKHO HCIIOJIL30BaTh 3aJlaHUE THIA JaHHBIX depe3 «'» U
TETH SI3bIKOB Yepe3 «(@»)

2 Jro6o¥i Tun nannHeix (xsd:integer, xsd:string u 1.1.)



3 JIro6oe ckansipHOE 3HAUCHUE

4 [] — orpaHnyeHue Ha 3HAYE€HUE, KOTOpPHIC HIYT IOCIE TUIMA 3HAYCHUS.
Hampumep, xsd:interger[> 0] COOTBETCTBYET IIEJIBIM CTPOTO MOJOKUTEITHHBIM YHC-
gamM. OrpaHu4eHUs] NPOIHUCHIBAIOTCS B HEOTPAHMYEHHOM KOJMYECTBE uepe3
3amsTyto, Hampumep: xsd:integer[> 0 , < 100]. OrpaHu4eHusi, KOTOPbIE MOTYT
NOHA00UTHCS B paboTax: BCe 3HAKU CpaBHEHUS (>, <, >=, <=), IpOBEpPKa CTPOKU
Mo peryisipHoMy BbIpaxkeHuto (xsd:string[pattern “[0-9]{4}”]. Heob6xomumo
OTMETUTH, YTO PETYJISIPHOE BBIPAKEHUE B TAKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEU CTPOKM, a HE UUIET MOJO0OHBbIE BXOXACHHUS. T.€. aHAJIOTHYHO BBIPAKEHUIO
«[0-9]{4}$» B 0OBIUHOW CHUTYyALIHH).

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

PaccmoTpum  cBOMCTBO «ron  Beimyckay. OH JOMKEH OBITh IEJIBIM
YeThIPEX3HAYHBIM YHCJIOM HE MeEHbIUM 1973 umm nensiM He Oonee yeM
JIBY3HAQYHBIM YHCIIOM (B clly4ae, €CJIM YYUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHon 3amucu «20», «21», a He nemaeM MpeoOpa3oBaHHE 3apaHee).
[Tonp3ysich HOBBIMHM BO3MOXKHOCTSIMHM, HW3MEHHMM 00JacTh 3HAUYCHHM CBOMCTBa
«uucinoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amanum
CBOMCTBY «Troj BbIITyCKa» orpannyeHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, Kak 3TO BbIpakeHue mpeoOpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:rop_Beinmycka rdfitype owl:DatatypeProperty ;

rdfs:subPropertyOf :uncnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdfitype 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])])].



[IpuBeneHHOE BBIpAKEHHE HECKOJIbKO cioxHee Manchester Syntax, HO
MO3BOJISIET MOJYYUTh MOHUMAHUE Kak paboTaroT BbIpakeHus B TepMuHax RDF u
KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBatOTCSI.

Coznmatorcst 2 mycThiX Yy3ia ¢ oTHomeHusaMH xsd:minlnclusive O,
xsd:maxInclusive 99, xotopsie ob0benuusitorcss B RDF crnmcok (rdf:List uepes
cokpalieHHoe onucanue «()»). Jlamee co3maeTcsi HOBBIA IMYyCTOM y3€l — THII
JIAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopbie coeauHsIeTCS
otHomeHueM owl:withRestrictions ¢ co3maHHbIM paHee crnuckoM. [loaHOCTBIO
aHAJIOTMYHO CO3/AETCs elle OJWH TUIl JAaHHBIX, OCHOBAHHBIK Ha integer, HO C
OpyruMu orpanndeHusiMu. [locie 3Toro cozmaeTcs emie ouH HOBBIN THUT JaHHBIX,
KOTOphIE ompezensercs kak oobenuHenue (owl:unionOf) co3ganusix panee. U
UMEHHO OH SIBIISIETCS OOJIACThIO OMpEJENICHUs Halero cBoicTra. Ilpu sTom 1o
dakTy, co3aHHbIE TUIBI UHTEPECYIOT HAC TOJBKO C TOYKU 3PEHHUS BO3MOKHBIX
3HAYEHUH U MOTYT pacCMaTpUBAThCS KAaK MHOKECTBA.

Ha ocrampHble CBOICTBA OTrpaHWYEHHs] MOTYT OBITh  HAJIOKCHBI
a"HasornyHo. Kak MUHUMYM HEOOXOAMMO 3allOJIHUTH OOJIACTH OINpEAENCHUS U
3HAUEHUS Il CBOWCTB, CBS3BIBAIONIMX YacTH TOBapa W KOHKPETHHIC
XapaKTepUCTUKU («MaTepuall KOpIycay, «KOJIUYECTBO siaep» U T.4.). OcTalibHOE
Ha JAHHOM 3Tale MOKHO OCTaBHUTh KaK €CTh M NEPEXOIUTh K 3k3eMIuIsipaM. OHu
co3natorca Ha Bkiajake «Individualsy. (puc. 12)

Ha nanHOM BKJIagke OSK3EMIUISIPBI CO3JAIOTCA MO oxHOMY. Jlisi 3Toro
HEO0OX0AMMO HakaTh Ha KHONKY J100aBieHus (puc. 120) 1 BBECTH JIOKAIbHOE UMS
(Ha OCHOBaHMM KOTOpOro ¢ ucrnosnb3zoBaHue IRl ontonorun Oyner creHepupoBaH
nosHbii [RI), monuerit IRI unu waentudukarop ¢ UCnosib30BaHUEM TPEPUKCOB.
Coznaaum 3K3eMIUISIp paccMaTpuBaeMoro cMaptdona ¢ uaeHTugukatTopoM «SM-
G965FZPHSER». Ilocne TOro Kak 3K3eMIUISIp CO3[aH, IOSBISAETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxonuMo 3a7aTh 3K3eMILTIIPOM KaKOro Kjacca SIBJISIETCS CO3/IaHHas
CymHOCTh (TmocTpouth oTHomieHue rdfitype). st aToro HEoOX0aUMO T0OABUTH

3anuck B pasgen «Types» (puc 13a), rme, ucnosb3oBaB Bkiaaky «Class



Hierarchy», BeiOpaTh kiacc «CmapThon».

goods (hitp://myontologies.com/goods} : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvl ...

File Edit View Reasoner Tools Refactor Window Help

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

Datatypes | Individuals °
Annotation properties
Data properties

Classes Object properties
L
=21

&

Add individual

Mo Ressoner set. Select a reascner from the Ressorer menu |« Show Inferences

Puc. 12 Bknaaka «Individuals» B cucteme Protégé (a — akTuBHas BKIaaKa
Individuals, 6

— KHOIIKa CO3/IaHUsI HOBOT'O AK3EMILISIpa)
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Same Individual As -DISP
B
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Puc. 13 Okno onucanus s3k3eMIuisipa B cucteMe Protégé (a — 3ajanre OTHOLIEHUS
rdfitype, 0 — 3ajjaHe OTHOIIIEHUN ¢ UCTIOb30BAaHUE Object property, B — 3aJlaHHe

OTHOIIIEHUH C UCToIb30BaHueM data property)

Jlanee He0OX0IMMO 3a7aTh OTHOIIICHUS VISl paCCMaTPUBAEMOT0 cMapTQOHa.
[TepBBIM CO3/1aIUM OTHOIICHHUE «YaCTh» C €ro JucIuieeM. JJisg 3TOro 1Mo aHaJIoTHH

CO3J1alUM HOBBIM JK3eMIULIp Kiacca «ucnmeny». [locime dero mid sk3eMIurapa



cMmaptdoHa 100aBUM HOBYIO 3amuch B pazzaen «Object property assertions» (puc.

136). Ilpu nobGaBneHUH HEOOXOIUMO BBECTH UMSI OTHOIICHUS U UMS DK3EMILISIpa, ¢
KOTOPBIM CTPOUTCS

oTHoteHue (puc. 14).

5M-GIBSFZPHSER be

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3amanus object property Juis SK3eMILIApa
[Tocne aToro 3amaaumM oTHOIIEHUE B pasnene data properties Ha MPUMeEPE «KOA

npousBoauTes» (puc. 15).

SM-G965FZPHSER

Data Property
T= | S | Asserted ~

ULy a_nupny o

== 3alMUTa_3KpaHa

<04 povsEoANTES

= KOH(UTYpaLUa_npoLecc

= MaTepuarn_Kopnyca

= MoMNenk Nholleccona Type o -

SM-GO65FZPHSER

oK Cancel

Puc. 15 Oxno 3ananus data property amst SK3eMILIsIpa
J1J1s 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOTUMO BBIOPATh CaMO CBOMCTBO,
BBECTH €T0 3HAYCHHUE W BBIOPATh THII.
J1Jis oTpeIeIeHHBIX TUTIOB TAaK)Ke aKTUBUPYETCS TOJIe BBIOOpA SA3bIKA.
[To ananoruu co3znaem sx3eMIuisip «Paspenienne» u 3a1aeM AUCIUICIO pa3pelieHHe.
PaccMoTpuM TeKCTOBOE MIPEACTaBICHUE CO3AAHHBIX CYIIIHOCTEM:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmapTdoH ;
:gacth :SM-G965FZPHSER-DISP ;
:xoa_mnpousBoautens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :ducnei ;



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

:pazpenieHue Beptukans 1920 ;

:paspenienne ropusoHTab 1080 .

HoBas cuHTakcm4eckass KOHCTPYKITUS «,» O3HAYaeT, 4TO Tociie Hee OyaeT
3aMucaH TOJBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MpeauKaT» OyIyT B3STHI U3
npeasiaymieid. «owl:NamedIndividual» yka3piBaeT, 4YTO CYIIHOCTb SIBJISIETCS
DK3EMIUISIPOM M HE MyCThiM y3ioM. OnHaKko, Ha JAaHHOM JTame, NMpH yaaleHUu!
ATOTO OTHOIIIECHMS, B cucTteMe Protégé He Oynmer BuaHa pasHuna. [lanpHeliee
OTIMCAaHUE JOCTATOYHO OOJIBIIOTO KOJMYECTBA JK3EMIUISIPOB M WX OTHOIICHUN
Ipole cAenaTh HampsiMyr0 B (aiiie OHTOJOTHMU C WCIOJh30BaHUEM JIHOOOTO
TEKCTOBOTO peaakTtopa. I[lpm 3ToM MOXKHO ObUIO OBl 3aMEHUTH HEKOTOPBIC
AK3EMIUISIPHI HA TTyCTHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jducmneit ; :pa3pemenue [rdfitype :Pa3zpemenue ;
:pazpenieHre BepTukaib 1920 ; :pa3pernieHue ropu30HTAIIb
1080] .

Cucrema OyAeT MOHMUMATh TaKOE OMMCAHUE, OJTHAKO B MHTEpdetice He Oyner
YKa3bIBaThCS CaM JK3eMIUIIp Kiacca «PasperneHue» u, Kak CIeACTBUE, HE OyaeT
BO3MOYKHOCTH PEIAKTUPOBAHHUS €ro omucaHus. [Ipu 3TOM Bce BO3MOKHOCTH
o0pa®OTKM, B TOM UHCJIE€ BBIBOJ B paMmkKax cuctembl Protégé ocratorcs
BO3MOXKHBIMH. TeM HE MeHee, Mg OOJbIICH HArISAHOCTH TIPH OTKPBITUH
OHTOJIOTUM B CHCTEME, jgajiee OyJIeT NPHUBEACH TEKCT OSK3EMIUIIPOB M HX

OTHOIIIEHUH 03 MCIOJIL30BaHUS TaKUX ITyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:gacThb :SM-G965FZPHSER-DISP;
:qacth :Exynos 9810;
:qactb :SM-G965FZPHSER-CAM-BACK;
:qyacth :SM-G965FZPHSER-CAM-FRONT;
:gacThb :SM-G965FZPHSER-BAT;
:xon_tnpousBoautens "SM-G965FZPHSER";
:IIBET 3asBJICHHBIN Mpou3BoauTesneM "yibrpaduomnet";
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



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

:opmar_sim_xaptsl "4FF";

:cTeneHb 3amuThl '[P68";

:oneparmonHas_cuctema "Android 8.0 Oreo";

:rOJI_BbIITyCcKa 18;

YUCJIO_Ssim_KapT 2;

:00beM_orepaTUBHOU mamsTH_ 10 6;

:00beM_BCTPOEHHOW maMsTH 10 256;

:MaKCUMaJIbHbII _00beM kapTbl_namsitu_ 10 400;

:Marepuan_kopiyca "meram'’, "cTexno";

:3alllMUTa_KopIyca "3almTa OT MbLJIK U Bjara';

:mmpuHa 73.8;

:BpIcOTA 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

:IaTYUKHU "TUPOCKOI, TaTUYMK XO0JIJIa, aKCeIepoMeTp, bapoMeTp, Komrac,
JATYUK TPUOITMKEHUS, TaTYNK OCBEIICHHUS, JaTYUK CEPJIEUHOTO pUT™Ma';

:KOMIUTICKTAIUS "KOMIUIEKT aMOYITIOp, KOMIUIEKT IEPEXOHUKOB,
JOKyMEHTAIUs1, CETeBOM aanTep, CKpenka /st u3BiaedeHus ciora SIM-kapTsl,
HayIIHUKH";

:OuoMeTpuueckasl 3aluTa "'CKaHep JIMla, CKaHep paayKHOU 000JI0UKH
riasa, CKaHep OTIEeYaTKOB MaybIeB";

:ocobernoctu "ANTH, Texnonorus Dolby Atmos, kamepa Bixby,
KamepanepeBoIuK, cendumomku, crepeogunamuku o AKG, HecheMHbIN
aKKymyJsiTop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucmueii ;
:pazpemienne :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTMSI M3roToBjieHUs 3KpaHa "Super AMOLED";
:3amuTa_3kpana "Corning Gorilla Glass";
:IMaroHajgb_HKpaHa 6.2;
:IUNIOTHOCTh_IUKcenen 529;
:KOJINYECTBO IIBETOB 3KpaHa MJH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pa3pemieHre _BepTukaib 1920 ;
:pa3penienne ropu3oHTasb 1080 .
:Exynos 9810 rdf:type owl:NamedIndividual , :Ilpoueccop ;
:IIPOU3BOJIUTENH _TIpolieccopa "Samsung" ;
:mozenb_nponeccopa "Exynos 9810" ;
:koHpurypanus_mnpoieccopa "4x Custom 2.9 I'T1, 4x Cortex-A55 1.9 I'T"
; JKOJIMYECTBO_sifep & ; :yactota mporeccopa rri 2.9, 1.9 ;
:rpaduyeckuii_yckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAINMKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOM Kamepsl 1.5, 2.4 ;

:TUIl_BCIIBINIKA OCHOBHOW KaMmephl "cBeToauoaHas" ;

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

:aBTO()OKYCHPOBKAa OCHOBHOM_Kamepshl | ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTU OCHOBHOM KaMephl "CBEpXObICTPBINA JaTYUK N300paKEeHUs,

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

:pa3penieHne BepTukaib 3840 ;

:pazpenieHue ropuszoHTaib 2160 ;

#nomueril IRI HeoOxoauMm u3-3a crern cumBoia /"

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

:paspemienue BepThkaib 1280 ;

:pa3pelieHnue ropu3oHTaib 720 ;

#oonuelii IRI HeoOxoquM u3-3a crer cumBoiaa /"

<http://myontologies.com/goods#pa3pemnienne kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

:pa3pelieHne BepTukaib 1920 ;

:pa3peiienne ropu3oHTaib 1080 ;

#nonuerit IRI HeoOxoauMm u3-3a crer cumBoia /"

<http://myontologies.com/goods#pa3penienune kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETranukcesne (poHTaIbHON KaMmepsl §;

:KOJIMYECTBO (ppoHTaNbHBIX Kamep | ; :pazpemienue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanmuuue BCHBIIKK (GPOHTATHHON KaMephbl

0.

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

:pa3pelieHne BepTukaib 2560 ;

:pa3pemieHue ropusoHTans 1440 ;

#nomuerii IRI HeoOxoauMm u3-3a cren cumBoia /"

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

#nonueril IRI HeoOxoauM u3-3a crer| cumBosia "*"
<http://myontologies.com/goods#emMkocTh akkymymsitopa MA*ua> 3500 ;
:BpeMsi_paboThl_B_peKuMe pasroBopa 25 ;

:Hanuue OecrpoBOMHON 3apsiaku 1 .



Teneps OCHOBHBIC TaHHBIC BHECEHBI M MOYKHO TIPOBEPUTH OHTOJIOTHIO HAa HETIPO
TUBOPEUYUBOCTH. |75t 3TOr0 HE0OX0AMMO BHIOPATh MeXaHu3M BbiBoga HermiT

Reasoner

[5] (puc. 160) u 3amyctuts ero (puc. 168).
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Puc. 16 3anyck MexaHnu3Ma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO ¢
JENUCTBUSAMH BBIBOJIA, O — BhIOpaHHBIM Mexann3M HermiT, B — kHOmKa

3aImycKa BbIBOJIA).

Nunukammeit Toro, 4To BBIBOJ 3alyIIeH B JaHHOM ciiydae OyneT TO, 4TO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Hao0OPOT
aktuBHOU. Ecnu B mporiecce BhIBOJAa ObUTM HAWICHBI MPOTHBOPEYUS, TO CUCTEMA
BBIBEJIET COOOIIeHUsT 00 ommOKax ¢ uX oObsicHeHHeM (puc. 17a) wiu BBIBEIET
cooOmienre 00 omuOke 3amycka BbiBoja (puc. 17B). Ilpu BBINOJHEHUM BCEX

IPUBEICHHBIX BbIIIE ACHCTBUNA U pEeKOMEHIAINI OMIMOOK OBITh HE TOJIKHO.



| Inconsistent ontology explanation

| Your ontology is Inconsistent which means lh?il the OWL reasoner will no * Show regular justifications » 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:
] a Click the Explain button fo try the Protege explanation facility. Explanation 1 Display laconic explanation
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untulogy yourselr. Explanation far: owl:Thing SubClassOf owl:Mothing
& Some reasoners come with command line tools that will provide 3HaueHwebanna Range: xsdiinteger[>= 0 , <= 50] A
completz explanations for inconsistent ontologies. Banni 3HaveHuesanna 100
Explanation 2 Display laconic explanation
Explanation for: owl:Thing SubClassOf owl:Mathing
OK
Explain Cancel iption: sHayenwebanna MEmE
v Functional Equivalent To

SubProperty Of
= owl:topDataProperty

Domains (intersection)
® Bann

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

Disicint WVith B

Reasoner active but the ontology is i i v Show Yy

Puc. 17 Ilpumep ommbOKu Mpu 3amycke MeXaHu3Ma paccyxaeHui (a — cooOIieHme
0
mpoOemMax B OHTOJIOTHH C MPEIOKEHNEM 00BICHEHHS; O — OKHO OOBSICHEHUH; B
— UH

JUKATOP OIIUOOK B JIOTaX CUCTEMBI)

Takke, ecnmu BHUMATENbHO HU3YYHTh MPUBEACHHBIN BbIlIe (parMeHT ¢
DK3EMIUISIpAMH  OHTOJIOTHM, TO MBI HAMEPEHHO HE 3aJalid THMN JUIsl TaKHX
cymHocret kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecin nipu 3TOM
YUTATENh BBITIONHSI BCE YKAa3aHUS U 3aIOJIHWI 00JIACTh ONPEACIICHUS I TaKuX
OTHOIIEHUN KaK «pa3pelieHue TOPU30HTAIb», TO MOXKHO YBHJAETh, YTO THI OBLI
BbIBeJIeH aBToMatnuecku (puc. 18). BoiBenennsie (Inferred) monsitust otmevarorcst
B cucteMe Protége xenThiM LIBETOM.

Jns ynoOGcTBa nanbHeWIe oOpaOOTKHM JOTMOJHUM OHTOJOTUIO HOBBIM
object property: «sBIS€TCS 4YacThiO». OJTO CBOHCTBO SBJSETCS OOpAaTHBIM K
«4acTh», YTO HEOOXOJMMO OTMETHTh B €ro omucanum (puc. 19a). IlpomuceiBaTh

€ro0 K CO3JaHHBIM CYIIHOCTAM HET HCO6XO}II/IMOCTI/I, T.K. OHO 6YJICT BBIBCACHO

(puc. 196).



B mpouecce stoli paboThl OBLIO CO374aHA TEpBas BEPCHS OHTOJIOTHH,
JCKIIApPAaTHBHO OIMMCHIBAIONICH TNpeaIMeTHYI0 o00nacTte «roBap cmaptdon». B
clenyromux padoTax B OHTOJOTHIO OyayT A00aBJI€Hbl HOBBIE AKCHOMBI,
BBIPKCHHUS M IIPABMIIA JIJISl BBIBOIA OTHOIIICHUH M IPOBEPKU HEMTPOTUBOPEUNBOCTH

b3, a Taxxke HammcaHbl 3ampochl A BbIOOpa HHQOpMAIMM M3 HEE IO

OIIPENEIICHHBIM KPUTEPHUSIM.

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

File Edit View Reasoner Tools Refactor Window Help

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

' PaspeweHns

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

Individuals = @ PaspelleHne — http://myontologies.com/goods#Paspe
Annotation properties Datatypes Annotations Usage

Data properties Annotations: Paspewesie
Classes |Object properties

Annotations

Instances

v @ owl:Thin
. ® SM-GOREF7PHSFR-NISP-CAM-BACK-RAS-1
i ® SM-GOREF7PHSFR-NISP-CAM-RACK-RAS-?

Tosap ® SM-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
@ CwmaptdoH ® SM-GOR5F7PHSFR-NISP-CAM-FRONT-RAS-
v ®Yacts_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active ' Show Inferences

Puc. 18 BreiBeieHHBIE 3K3eMILIAPHI ¥ Ki1acca «Pa3pemienue» B cucteme Protégé

Object property hierarchy. senaeTca_vac1E MEmE

] T M Asserted ~ Descriplion: ABNAETCA_YaACTbIO
v = owl:topObjectProperty Functior | Inverse Of
Q7 5eTCs_vacr... Inverse  uacte
= paspeleHne
Individuals: Exynos_9810 P —
¢ ¥
Exynos_9810 —
e
& SM-G965EZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ 9BnAeTc_yacTbio

# SM-G965FZPHSER-CAM-FRONT

o Camn Indiddual Ae

SM-G965FZPHSER

Puc. 19 [lemoHCTpaius BRIBOJIa B COOTBETCTBUU C onucanueM inverseOf



3aganus
1 JIOTOJIHUTE CO37JaHHYI0 0a3y 3HaHUK MUHUMYM 10 3K3eMIUIsIpaMu IpyTux
cMapT(OHOB
2 [To ananoruu, 1ONOJHUTH 0a3y 3HaHUM JIJIs1 KATETOPUN «HOYTOYK» U «XOJI0-

TAIBHUKY

Co3znanue defined classes B cucreme PROTEGE

B st10i1 paboTe OyayT co3maHbl Kiacchl, OTHOIIEHUs «rdfitype» ¢ KOTOpbIMU
He OyIyT yKa3bIBaTbCcs B SIBHOM BHJIE, a OyIyT CTPOUTHCS aBTOMATUYECKU B
nmporiecce BhIBojAa. Takue kiacchl B cucreme Protégé naspiBatorcs «Defined
Classes» («oObranabIe» Kiacchl HasbiBatoTcs «Primitive Classes»). Jlnsa mpumepa
OynyT peanu3oBaHbl cienyromue kiaccel: «HoBwiii cMmaptdon», «Kamepodony,
«Urposoit cmaprdon», «Cmaprdon mist GuibmoBy, «CMapThOH 71T TTIOXOTA0BY.
OTO0 MO3BOJIUT 00pa30BaTh B OHTOJIOTUU TPYMIBI SK3EMILIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHBIMH KPUTEPUSMH, KOTOpbIe OYIyT NOCTYIHBI IJi JalbHEHIIeH
00paboTKH.

[lepBoHayanbHO CPOPMUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMILISPBI OYIyT
OTHOCHTCS K 3asIBJICHHBIM KJIaCCaM:
| Hogerit cmaptdon. Beimymien nocie 18 roaa.
2 Kamepodon. Munrmym 2 ocHOBHbIE KaMepbl. MUHUMYM 12 Meranukcene.
Ectb ontuueckass crabwimsauus. Cwemka Bugeo MuHumym Ultra HD 4K
60kanp./cex.
3 Urposoii cmaptdon. Ilponeccop Snapdragon wnm Exynos. Munumym 6
anep. Yacrora paborel mporeccopa MuHumyM 2.91T1. OO0bem omepatuBHOU
naMaTu MUHUMYM 610. ['padpuueckuii yckopurens Mali unu Adreno.
4 Cwmaprtdon mnsa punsmoB. Urposoit cmaptdon. CootHomienrne cTopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cwmaprtdon s noxonos. EMkocte akkymyisaropa ot 6000 MA*4. Crenenb

sammThl BeIe 4yem [P68. 3ammra skpana «Gorilla Glassy. 3ammura Kopiryca



«YKpEIUIEHHBIHN Kopiycy. Martepuai kopiyca BKJI0OYaeT METaJll.

Jlanee oTiiaguM  3ampocbl, B  COOTBETCTBUU C KOTOPBIM  OyAyT
dbopMHpoOBaTBECS  AK3EMIUIAPhI  O00O03HAYEHHBIX  KJIaccoB. Takue  3ampochbl
dopmupyetcsi ¢ ucnoiab3oBaHueM Manchester Syntax U Ha3bIBalOTCS B CHCTEME

Protége «DL Query». Jlyig OTIaAKM TaKHX 3alpOCOB BBIAEIICHA OTACIIbHAS BKJIAJKA

(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)

8 owl:Thing CmapTdoH B

and

(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) i} Query for 9

*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
v Instances

Reasoner active ¥ Show Inferences =

Puc. 20 Bknaaka «DLQuery» B cucteme Prot€ége (a — maHenb BKIaJOK C aKTUBHOM

BKiaakon «DLQuery»; 0 — maHens BpIOOpa THUIIA 3aMpalIUBAEMbIX CYIIIHOCTEH; B —

I10JI€ BBOJIA 3aMpOCa; T — KHOIKA BBIIIOJIHEHUS 3aIIpoca; /1 — pe3yJIbTaThl 3a1poca; €
— KHOIIKa J100aBJIeHMs 3a1poca B OHTOJIOTHIO)

s ocBoeHust uaTepdeiica BpIOepeM Bce IK3eMILISIphI kitacca «CmapTdhony.

Jlnst sToro HeoOXoauMo B Mmojie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc

«Cmaptdon», BbIOpaTh OXKHIAEMBIM THUI pe3yjbTara — 3K3eMIULIphl (puc. 200),

3amyctuth 3amnpoc (puc. 20r). Ilocne 3TOro MOXHO yBUAETh pe3yJbTaThl (pHC.

20m).



[lepenq  HamumcaHueMm  3alpocOB  HEOOXOJUMO  OMPEACNIUTHCS  C
BO3MOXHBIMHU JIJII  UCIIOJIb30BAaHUSI KOHCTPYKIUSAMU (0OBACHEHHS OyayT
IPUBOJUTCS IPUMEHUTENBFHO K TUITY BBIOMPAEMBIX CYIIIHOCTEH — 3K3EMIUISIP):

1. JlokansHOe uMs kiacca. [To3BosisgeT BBIOpaTh AK3EMIUISIPHI JaHHOTO Kiacca. Kak
SBHO 3aJJaHHbIC, TaK U BbIBeeHHbIe. Hanpumep: «CmapTtdony.

2. <JloKaJdbHOE MMs_CBOMCTBa> some <BbIpakeHue>. I[lo3BosisieT BBIOpaTh Bce
SK3EMIULIPBL, JUISl KOTOPBIX 33JaHO KaK MHUHUMYM OJHO OTHOIIEHHE <JIOKAJIb-
HO€ MMS_CBOWMCTBAa> C CYIIHOCTBIO, MOAXOIAIIEH O <BbIpakeHUE>. B kauecTse
BBIpQKEHUS MOTYT BBICTyHaTh: BIOXKeHHbIH «DL Query»; moboe BapuaHT
OTpaHUYEHUI, PACCMOTPEHHBIA paHee MNpU 3aJaHuM o0nacTu 3HaueHus: data
property. Hanpumep: «roa_pbimycka some xsd:integer»

3. <nokaibHOE MMs_CBoOicTBa> only <BblpaxeHue>. Bce sk3eMIUISpBI, s KO-
TOPBIX OTCYTCTBYIOT 3a/JIaHHbIC OTHOILEHUS WJIA OHU BCE YIOBJIETBOPSIOT BBI-
paxenuto. Harmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <ynokanbHOE€ MMs CcBOMCTBa> exactly <komumuectBo>. Bce sk3eMIuisipwl, miis
KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKAa3aHHBIX OTHOIUIeHMH. Hampumep:
«roj_BbIycka exactly 1»

5. <nokanpHOE MMs_CBOMCTBa> exactly <koimuecTBo> <BbIpaxeHHe>. Bce k-
3eMIUISIPBI, JJI1 KOTOPBIX 33JJaHO YKa3aHHOE KOJWYECTBO YKa3aHHBIX OTHOILIECHHI,
yIOBJIETBOPSIOIIMX BbIpaKeHUIO. [Ipy 3TOM MOKET ObITh CKOJBKO YIOJIHO TaKHX
K€ OTHOUIEHUH, HE YAOBJIETBOPSIOIINX BbIpakeHHI0. Hampumep: «rox_Bbllycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHOE MMSI CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHue>|. AHa-
JOru4HO exactly, HO JOMKHO ObITh HE MeHee/He Ooiiee, YeM YKa3aHHOE KOJIH-
YECTBO YKa3aHHbBIX OTHOIIECHUM.

7. <nokanbHOE€ MM _CBoWcTBa> value <mmrepam>. Bce 3K3eMIUISIpbI, KOTOpPbHIE
CBSI3aHbl YKa3aHHBIM OTHOIIEHUEM C YKA3aHHBIM CKaJIIPHBIM 3HAYCHUEM.

8. <BeIpaxkeHuel> and/or <BelpaxkeHue2>. [lepeceueHne/o00beAMHEHNE MHOXKECTB
BBIOPAHHBIX JK3EMIUISIPOB B paMKax BblpakeHHsil u Boipakenus2. Hampuwmep:

«ducnnen or [Ipoueccop»



9. not <swlpaxeHue>. MOXKHO paccMaTpuBaTh Kak ONEpalus TONOJHEHUS HaJ
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxkeHus. Hampumep: «not

CMmaptdon»

OrnpenenuBiIUCh C MHOXECTBOM BO3MOYKHBIX KOHCTPYKIIMI, COCTaBUM
3anpoc A1 nepBoro kiacca «Hobwii cMapTdony». Y 3K3eMIUIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOUIEHUH «TOJ] BBITYCKa», CBA3BIBAIOUIUX UX C YHUCIOM
MeHbIe 18 (a1 yrnpouieHus B IEPBOM BapUAHTE 3aMpPOCa PACCMOTPUM TOJT Kak
JBy3HauyHOE 4Kciio). Ho, mpu 3TOM OKHO OBITH XOTh OJHO TaKO€ OTHOILIEHUE
(ecnu TakuX OTHOIICHWH HET, TO HEIOCTAaTOYHO HHGOPMAIUU JJIsi TPUHATHS
pemenus). Taxke  dK3eMIULlp  JODKeH  ObiTh  TUma  «CMapTQon».
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JIOMKEH OIUCHIBATHCA Kak
nepeceueHne 3 wmHoxecTB: «Cmaprdgon and (rox Beimycka min 1) and
(ron_Beimycka only xsd:integer[>= 18])».

BrinmonnuB 3t0oT 3anpoc Ha BrIaake «DL Query», MOXHO yBUAETb, YTO
pe3yJbTaTOB HE HailieHO. BBIBOJ OCHOBBIBAETCS HAa TEOPHUM JECKPUIITHUBHBIX
noruk. OJIHaKoO, Uil TIOHUMAaHMS BBIBOJA M NAIBHEUIINX JACHCTBUNA, PACCMOTPUM
MPUYUHBI ITyCTOTO pe3yJibTaTa B YIPOILEHHOM BapUaHTE.

B oOHTONIOrMM OTHOCUTENBHO TOJA BBHIIYyCKA €CTh KakKk MHUHUMYM
yrBepxkaeHus «:SM-G965FZPHSER rdf:itype Cmaptdon; :roa_Beimycka 18». Jlus
TOTO, YTOOBI K3eMILTSAP OBLIT BEIOPAH B pe3yJibTaTax 3ampoca, He00X0uMO, YTOOBI
OH OTHOCWJICA K KaXJAOMYy U3 TpPeX MHOXECTB. YUHUThIBasE NPUBEICHHbBIC
YTBEPKJAECHUS, MOKHO cAenaTh BbIBOA, 4To «:SM-G965FZPHSER» oTtHOCUTCA K
kiaccy «Cmaptdon» M «roj Beimycka min 1». Ho, Hemb3s cmenaTh HUKaKue
BBIBOJIbI OTHOCUTENBbHO «roj_Bbimycka only xsd:integer[>= 18]». V¥V Hac
uHdopMaIus o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :ron_Beimycka
X»), KOTOPOE€ YJIOBIETBOPSET OrpaHUYeHHsIM (X >= 18), HO U3 3TOr0 HENb3A
clienaTh BBIBOJ, YTO JJIs JIOOOTO X 3TO OrpaHWYeHHE Bcerja BeinojiHsercs. [Ipu
3TOM B pe3ynbrarhl 3ampoca «not (Cmaptdon and (rom Beimycka min 1) and

(rox_sbintycka only xsd:integer[>= 18]))» paccmaTpuBaeMblil IK3EMIUISIP TAKKE HE



Borzer. T.e. mis «ron Beimycka only xsd:integer[>= 18]» npuMeHUTENBHO K
JAHHOTO 3K3EMIUIAPY HE ObLI clieJlaH BBIBOJ HU O JIOKHOCTHU, HU O UCTUHHOCTH
BBICKa3bIBaHUSA. B 3TOM (mIpeamosyiokeHne 00 OTKPHITOCTH MHpPA) COCTOUT €IIle
OJIHA CYIIECTBEHHAs pa3Hula ¢ 6a3aMu JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHUBIICHCS MPOOJIEMbI SBISETCS
BHECCHHE B OHTOJIOTHIO HOBBIX CBeZicHUH. Tak, eciu Obl 111 pacCMaTpruBaeMOro
AK3EMIUISIpa BBIMOJHAJIOCH OTpaHUYEHHME «:Toj_Bbiycka exactly 1» (s
paccMaTpUBaeMOro HK3EMIUISIpa CYIIECTBYET POBHO OJIHO OTHOUIEHUE «TOJ
BBIIIYCKa»), TO C YYETOM CYILIECTBOBAHUS MOJIXOJALIEIO MOJ KPUTEPUH
OTHOIIICHUSI YK€ MOXXHO ObIJIO OBl cjenaTh BBIBOJ O TOM, UTO CYIIECTBYIOT

TOJILKO TaKW€ OTHOIICHUS. JTH CBCIACHUA MOI'YyT OBIThH I[O621BJ'I€HBI B pasacliic

«Types» sx3emiuisipa ¢ ucnojib3oBaHueM BkiIaaku «Class expression editor»
(puc. 21).

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

File Edit View Reasoner Tools Refactor Window Help

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

| Active ontology | Crtities | Individuals by class iDL Query | OntoGraf |

gr‘motatmn DT:;);FU?S . \Datatyp‘e; : ‘ \ndl\rrédua\s 1 = & SM-G96 | Object restriction craator | Class hierarchy | Class expression editor fl-
mds- SM—GZ - S ‘ Amnotations | Usage |Data restricton crodor

¢ 5 g ; - Annotations: SM-GossHEMREEEIL IS exactly 1 i
# Exynos_9810 Annotations { [
# SM-GI65FZPHSER-BAT

# SM-GY65FZPHSER-CAN-BACK !
# SM-G965FZPHSER-CAM-FRONT ST S :

# SM-G965FZPHSER-DISP ; .

# SM-G9B5FZPHSER-DISP-CAM-BACK-RAS-1 Types . Object property assertions

® SM-G965FZPHSER-DISP-CAM-BACK-RAS-2
@ SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 1
@ SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1
@ SM-G965FZPHSER-DISP-RAS

@ ron_sbinycka exactly ®yactb SM-

G965FZPHSER-BAT
@ CmapTdhon ™yacte Exynos_9810

®yacte SM-

Same Individual As G965FZPHSER-CAM-
BACK

. . ®yacTte SM-
Niffarant lndividnale AOZEETOLCED RICD

Ressoner active v Show Inferences

Puc. 21 Vcnonn3oBanue Brianku «Class expression editor» mist mo0aBneHus

uH(pOpMAIUU O FK3EMIUISIPE

[Tocne otnaaku 3ampoca HEOOXOAUMO TOOABUTH KJ1acC. ITO MOXKHO CJIeNIaTh

¢ ucnoJyib30oBaHueM KHomku «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20¢)



WJIU CO3/1aB Kjacc U 3anojHuB noJie «kEquivalent To» B ero onucanuu (puc. 22).
PaccmoTpuM, Kak JaHHBIN KJIacc OMUCHIBAETCS B TEKCTE OHTOJIOTHH.
:Hossiii_cmaptdon rdf:itype owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:itype owl:Restriction ;
owl:onProperty :ron_BbITIycKa ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ][
rdf:type owl:Restriction ; owl:onProperty :roj_Beimycka ;

owl:minCardinality "1"*xsd:nonNegativelnteger | ); rdf:type

owl:Class ]

goods (hitp://myontologies.com/goods) ; [Z:\D\educate\nocobus\OntologyPratege\resources\goodsvl.ow]

File Edit View Reasoner Tools Refactor Window Help

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

Togap ) CMapTiHoH » HoBkIl_cMapTdio

EIActwe ontology \ Ertities ‘“Individu_als by class DL GQuery :-OﬂtDCrElf |

| Annotation properties | Datatypes ;Indi\{iduals
Cl ' Object i | Data properties

| = @Hosbln_cmapTdoH — hitp://myontologies com/goods#HoBbl
Annotations | Usage

Asserted -
Annotations
v owlThing

@ Paspeuwenue

¥ @ ToBap
| v-® Cuaprdion Equivalent To
| gn:iﬁ';;ton and (rog_sbinycka min 1) and (ron_sbinycka only xsd:integer ....

- YacTe_ToBapa
SubClass Of

General class axioms

Ressoner state out of sync with active ontology (¥ Show Inferences

Puc. 22 [lpumep 3anonnenus noiust «Equivalent To» B onucanuu kiacca

Kax BugHo, wucnome3yercs otHomieHue «owl:equivalentTo», koTopoe
MO3BOJISIET CJIeJaTh BBIBOJ, YTO ©CIH JK3EMIUIAPHI OTHOCATCS K «OOBEKTY»
ATOTO OTHOIICHHSI, TO OTHOCITCS M K «CYyOBEKTY». A B KauyecTBE «OOBEKTa»
BBICTYIIACT ITYCTOM y3€Jl, SIBJISIOMIUNCS MepeceueHreM 3 APYTruX KIIacCOB, Kak
U IJIAaHUPOBAJIOCh U3HAYAIBHO.

JlomoJIHMM HaIMCaHHBIA 3aIpocC JJIsg paOdOTHI C TOJOM, 3aJIaHHBIM B IMOJIHOM

dbopmare:

Cwmaprdon and (rox_Beimycka min 1) and (rox_Beimycka only (xsd:integer[>= 18,



<=25] or xsd:integer[>= 2018]))
Taxxe coctaBuM 3anpoc ais kinacca «Kamepodony»:
Cmaptdon
and
(gacth some ( Kamepa and (konmuecTBO OCHOBHBIX Kamep some xsd:integer| >= 2
D
and (koJMuecTBO Meranukcesied OCHOBHOM kamephsl some xsd:integer[ >= 12 )
and
(pazpemenue some (Pa3pemenue and
((pa3pemienue ropuzoHTaNIbh some xsd:integer[ >=
3840 ]) or (pa3perieHne BepTHKAIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemienue kanp/cex some xsd:integer|[ >= 60 )

)
)

3aganus
| CocraButh 3ampockl st octaBmmxcs rpyni: «CMapTdoH as GUIbLMOBY,
«UrpoBoii cmaptdon», «Cmaprdor mas moxomoB». Cosnmare defined class s
KaXXJIOM.
2 CdopmupoBaTh MUHUMYM 5 Tpymn (Ha OCHOBAaHMM HMMEH IMOJOOPOK Ha
pecypce wucTouHMKe) Mg kateropuit «HoytOyku» u «XonomuabHUKW». Jliis
KaXJI0W W3 rpynn cPopMHUpOBaTh KPUTEPUU BHIOOpA HK3EMIUIIPOB U CO3/aTh

defined class.
Hanucanue 3anpocos Ha si3bike SPARQL
B mnpenpinymieit pabotre ObUIO MPOU3BEACHO OTHECEHHE JK3EMIUIIPOB K

rpynnaM 1o OmpeneneHHbIM kputepusam. s storo ucnosb3oBasivch defined

classes u s3pik DL Query. JlaHHbIE HMHCTPYMEHTHI CHJIBHO PaCUIUPSIOT



BO3MOXKHOCTH PacCyX JIeHuM B pamkax oHrojoruid. Opgnako, DL Query
MIPUMEHSIETCS UMEHHO B paMKaX pacCyX IEHUW U MUMEET P HEAOCTATKOB, €CIIU
UCITIOJIB30BaTh €ro TOJIBKO ISl MOJIYYEHHS JOCTyNa K SBHO 3aJaHHBIM WJIM Yy¥KE
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTWH:  MEIJIEHHOE  BBINOJHEHUE  (T.K.
UCIIOJNIB3YETCsl JIOTUYECKUN BBIBOJT); HEOOXOJMMOCTh YUWTHIBATh MOBEJICHUE MpPU
BbIBOJIC (HampuMep, J00aBJIEHUs B OHTOJIOTHUIO «exactly» B mpouuioil paboThl);
HEBO3MOKHOCTh OMMCAHUSI HEKOTOPBIX YCIOBUM (HampuMep, BEIOOP OTHOILIECHUH, a
HE 3K3EMIULIPOB; BBIOOp psla xapakTepucTuk cmaprtdona). [lostomy mns takmx
3a7ay ucnoap3yerca apyro a3bplk — SPARQL [8]. JlaHHBIM SI3bIK MO3BOJISIET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJIOTHIO, (hopMupoBath HOBBIHM rpad RDF.
B nanHom pabore OyayT paccMOTPEHBI TOJIBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcuuecku cxox ¢ SQL (M He TOoNbKO CHUHTakcuuyecku. B uacTtHOCTH, OH
TaKK€ OCHOBAH Ha MPEAINOJOKEHUM O 3aKpbITOCTH Mupa, B oriauuyue or DL
Query), mpuMeHSIEMbIM JJIsl aHAJIOTUYHBIX 3a7ad B 0a3zax maHHbIX. [losTomy (u
notomy uyto SQL nomkeH OBITh yXe 3HAKOM O0Oy4aeMbIM) C HUM OyAyT
POBOJUTHCS aHAJIOTUU.

Jns pab6orel ¢ SPARQL B cucreme Protégé HeoOXoaMMo aKTHUBUPOBATH
Bianky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxommmo
nonumath, uto SPARQL wu wmexanusm paccyxnenuii B Protégé pabotator
HE3aBUCUMO U HE BJIMSIOT Ha PE3yNbTaThl padOThI APYT Apyra. ITO O3HAYAET, YTO
HET BO3MOKHOCTH BBIOpaTh 3K3eMIULIpbl Kiacca «HoBelil cMmapTdoH», KOTOpHIE
SBJIAIOTCS BbIBEIEHHBIMU. [IpM 3TOM 3TO BO3MOXKHO B paMKax, HalpuMmep,
oubsmorexku Apache Jena s si3pika Java.

[lepBoHayanbHO BBIOEpEM NiepBble 2 cMapTGoHA U XAPAKTEPUCTUKH HX
KaMmep (KOJIMYECTBO KaMepa; METanuKCen; anepTypa) 1 pacCCMOTPUM Ha MpUMepe

9TOr0 3a1poca OCHOBHBIC CHHTAKCHYCCKNEC KOHCTPYKIIUU.



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\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 Guery |
PREFIX rdf: <http:/iwww w3 org/1999/02/22-rdf-syntax-ns#= a

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

WHERE { ?subject ?predicate ‘?objectﬂ

subject predicate object
312280c9 7600 44c 8131 B5BEdc0Bea06
0CODEHHOCTM_OCHOBHOW_Kamepkl rdfs:subPropertyQf ceofoaHoe
0CODEHHOCTW_OCHOBHOW_KaMepkl rdftype owl:DatatypeProperty
ceobogHoe rdf-type owl:DatatypeProperty
e19da698_a754_4c83_bb50_7535f8495dff hashCode "1618122867"**<http://www.w3.0rg/2001/XML
e19da698_a754 4c83_bb50_7538f8495dff  sourceOntology 37228bc9_760d_494c_8f31_8588dc08eal6

Execute B

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

Puc. 23 Bxmagka «SPARQL Query» B cucteme Protégé (a — mose BBoaa

3arpoca, 0 — PE3yJbTaThbl 3allpoCa; B — KHOIIKA BBIIIOJHCHUSA

3ampoca)

#CHavayia mpUBOAUTCS OJIOK CTaHAAPTHBIX MPEMUKCOB JJIsi TOTO, YTOOBI HE
3aMMChIBaTh TPOMO3JIKHE HACHTU(PHUKATOPHI B paMKaX OCHOBHOM YacTH 3aIpoca

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

PREFIX owl: <http://www.w3.0rg/2002/07/ow1#>

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

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

#Taxxke HeoOXoaUMO J00aBUTH NMpeduKc s CO3JaHHOW OHTOJIOTHHU (ee
uneHTudukaTop 6epercs ¢ Bkiraaku «Active Ontology»)

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

#Ilocne npedukcoB uaet kouctpykuus SELECT {nepemennsie}, koTopas
OTHMCHIBACT UTO OyAET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca

#Bce nmepeMeHHbIe HAUMHAIOTCS C «?7» U TIEPEUHCIIIOTCS Yepe3 Mpooe

SELECT ?cmaptdon ?xkamepa_uuciio ?kamepa M ?Kamepa_ar



#Jlanee unetr konctpykuuss WHERE { {Tpoitku} }. Tpoliku 3anmuchiBarOTCs
aHAJIOTMYHO cUHTaKcucy Turtle, 4To MO3BOJIAET TaKKe MUCIOJB30BATh PA3ACIUTEIN
Uy <GPy €M

WHERE {

#BmecTo  OTHENbHBIX CYHIHOCTEd MOTYT CTaBUTCA I€PEMEHHbIE,
HauuHawoumecs ¢ «?». Ha HHUX MOryT HakiaablBaThCA YCIOBHUS, OHHU MOTYT
BBIOMpaThCs B pamkax crucka rnojei B « SELECT».

?cMapTdoH :yacTh 7kamepa .

?xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep 7Kamepa 4uclo ;
:KOJIMYECTBO METalMKCeJIel OCHOBHOWM KaMephl 7KaMmepa M ;
:ariepTypa_OCHOBHOM Kamepbl 7kamepa am }

#Jlanee wuger koHctpykiuss ORDER BY, mno3Bonstomas 3aaath
COPTUPOBKY pe3yJIbTaTOB

ORDER BY DESC(?kamepa_ar)

#Jlanee wuger koHctpykuuss LIMIT, OFFSET no3Bonsitomas 3aaaTh
KOJIMYECTBO MPOMYCKAEMBIX 3alUCEN U KOJUUECTBO BRIOMPAEMBIX

LIMIT 2 OFFSET 0

Kak BuaHo, cTpykTypa 3ampoca cxoxa ¢ s3pikoM SQL (B ToM uyucie

noctynHbel KoHCTpyKumun GROUP BY, HAVING), onHako coaepkumoe OJIOKOB
pasnuuaetcsi. OcHoBHas yacth — WHERE, pa3z6epem moapoOHee ee BiOKEHHBIC
KOHCTPYKIIMH, KOTOPbI€ OyAYT UCIOJB30BATHCS B paMKaX pPaOOThI:
1. Tpoiika «cyOBeKT npeaukat o0bekT». Ha MecTe KaK10ro U3 3J1EMEHTOB TPOUKHU
MOXET CTOSATh KOHKpeTHbhIM IRl wmmm nurepan wminm nepemenHas. [lo3BossieT
BBIOpaTh BCE TPOMKHU OHTOJIOTHMH, MOAXOSIINE MOJ 3aJaHHYI0 (3aJaHHasl TPoiKa
UCIIOJIb3yeTCsl Kak Macka). [lpu BbiOOpe: Ha MecTe TEpEeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOM TpPOWKE; JHUTEpaIbl
JIOJDKHBI COBMAAaTh M0 3HAYEHUI0, TUMY, sI3bIKY; IRI Ha cOOTBETCTBYIOIIMX MecTax
JOJKHBI COBIIA/IATh.

2. Paznenurenu «.» MEXIy TPOMKaMHU MOXHO UHTEPIPETUPOBATH KaK JI€KapTOBOIO



POU3BEJEHUE, HO C YYETOM PABEHCTBA COOTBETCTBYIOLIUX IEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_NPOU3BOIUTENS ?7KOA» MO3BOJISET BbIOpaTh BCe
TPOWKHU, B KOTOPHIX MPHUCYTCTBYET OTHOIIEHUE «KOJ MPOW3BOAUTENs». Eciu B
OHTOJIOTUU 2 cMapT(hOHA U TOJBKO y OJIHOIO U3 HUX €CTh ATO OTHOUIEHHUE, TO
Oyzaet BbiOpaHa 1 Tpoiika.

«?cMapTQOH :HacTh 79acTh» IO3BOJSIET BBIOpATh BCE TPOMKH, B KOTOPBIX MpHU-
CYTCTBYET OTHOUIEHUE «4acThy». Eciiu B OHTONOTMU 2 cMapTPoHA U Y KAKIOTO U3
HUX 10 5 yactei, To Oynet BeiOpano 10 Tpoek.

Ecnu  ynpollleHHO paccMOTpeTh NOpAIOK BblOOpa B pamkax «?cMmapTdoH
:KOJI_TpOU3BOAUTENS ?7KOA . ?cMapToH :4HacTh ?4acTthy», TO OyAeT cHadaia
BbIOpaHa 1 3ammch mo mepBoi Tpoiike, 10 3amuceit mo Bropoi. Jlamee Oyxer
chopmupoBano 10 3ammcedl Kak BCe BapuUaHThl COBMEIICHUHN JTaHHBIX 3alUCEH.
[Tocne yero OyAyT yaaneHsl 5 3amuceid, rie B paMKax OJHOMMEHHBIX NMEPEMEHHBIX
«cMapT(oH» HE COBMANAIOT 3HAYCHUSI.

3. B paMkax Tpoek TakKe MOTYT HCIOJIb30BaThCS ITYCTBIE Y3JIbI, ONMHUCHIBAEMbIE
aHajoruyHo cuHTtakcucy Turtle ¢ ncrnonp3zoBanueM «|[]».

4. OPTIONAL { {Bnoxennas dactb where} }. Ilo3BosiseT 3aaTh BIIOKEHHBIN
3ampoc, KOTOPBIM OyJeT WCHOJIb30BaH TOJBKO TMPU HAIWYUU PE3yJIbTaTOB.
Hampumep, «?cmaptdoH :koa_mpou3BOAUTENS ?KOA . 7CMapTPOH :4acTh 79acThb»
BbIOepeT 10 3amuceii, ecnu B oHToJIorMU OyaeT 2 cmapTdoHa U 5 yacTed y
kaxaoro. Ho, ecium Oyaer 2 cmaptdona u 0 dHacteld y Kaxaoro, TO HHKAKHX
pe3yabTatoB BbIOpaHo He Oyner. Ilpu sTtom «?cMapTdoH :KOA MPOU3BOAUTENS
?7xon OPTIONAL { ?cmaptdon :yacTh ?4acTh }» BbIOepeT Takxke 10 3amuceil B
MEepBOM cllyyae, HO 2 3amucu BO BTOpoM (uyacth B pamkax OPTIONAL
YUYUTBHIBATHCS HE OYJIET).

5. FILTER({ycnoBue}). Ilo3BomsieTr ocTtaBUTh B paMKax BBIOPAHHBIX 3arucein
TOJILKO T€, KOTOphle NOAXOAAT moj yciaoBue. Hampumep, «?cMaptdon
:;ron_Bbinycka ?roa FILTER(?rox > 18)» mo3BosisieT BbIOpaTh TOJIBKO TE pe-
3yJIbTaThl, TJI€ TOJI BBITyCKa Mo3aHee 18 (CTOUT yUuThIBaTh, YTO €CIU y cMapTdoHa

2 TaKUX OTHOILICHMS W Y OJHOTO 3HaueHue OoJibiie 18, a y Ipyroro MeHslie, TO



caM cMapT@oH Bce paBHO OyAeT BbIOpaH, T.K. OJHA M3 3amuced ¢ HUM OyJneT
noaxoauth noja ycioBus). T.k. FILTER He sBasieTcs TpoMKoO#, TO MOCJIe HEr0 HET
HEOOXOJMMOCTHA HWCTOJIB30BaTh PA3JEIUTEN. TakuxX KOHCTPYKIIMM B 3ampoce
MOXeT ObITh MHOXecTBO. B pamkax ycnoBuit FILTER moryTt ucnomb3oBaThes
onepamnn: &&, ||, <, >, <=, >=, =, |=. Taxke MOTYT HCTIOJIH30BATHCSI BCTPOCHHBIC
byHkum, Harpumep, regex, isLiteral (criucox Bcex (yHKIUM 37€Ch MPUBOAUTHCS
He Oy/IeT ¥ MOKET ObITh HalJICH B JOKYMEHTAIINH ).

6. FILTER EXISTS { { Bnoxxennas uacts where} }, FILTER NOT EXISTS { {
BlIO’keHHas yacTh where} }. Cnenuanbuabie Buabsl FILTER, koTopsie ocTaBisior

3aMuCH, 17151 KOTOPBIX BJIOKEHHBIN 3apoCc BEPHYJI/HE BEPHYJI PE3yIbTaThl.

3Hass OCHOBHBIE KOHCTPYKIIMHM, COCTaBUM CJICAYIOIIMI 3ampoc: BHIOOP
uHbpopMaiuu  (MACHTUPUKATOP,  KOJ  MPOU3BOAUTENS,  KOH(UTYyparus
MPOIIECCOPA, E€MKOCTh AaKKYMYJSITOpPAa, KOJHMYECTBO METaNMUKCeIed OCHOBHOM
KaMephl, MaroHajab dKpaHa) o Bcex cmaptdoHax He crapee 2018 roma ¢ «Super
AMOLED» 3kpanom.

Heo06xo1uMo y4uThIBaTh, YTO YacTh UH(OPMAIIUU MOXKET OTCYTCTBOBATb,
HO TP DJTOM pe3yjibTaT BCE PaBHO JOJDKEH OBITh TPENICTABIICH, 3HAYUT
HEOOXOJMMO HCIOJIb30BaTh MHOecTBO KOHCTpYKIMii OPTIONAL. YcnoBus nHa
roJl U DJKpaH SBIAIOTCS 0053aT€NbHBIMU M CYLUIHOCTH, HE HMEIOIIMEe HTOU
uH(pOpMaIK, He TOJDKHBI BRIOUPATHCS. Y CIIOBUE HA DKpPaH HAKJIAJbIBACTCS depes
MEXaHU3M TpPOEK. YCIOBHE€ Ha ToJ JODKHO YYUTHIBaTh, YTO MOTJIO OBITH
nepeusaHue cMapTPoHa M HECKOJBKO TAKUX OTHOIIEHWH. 3HaYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WJIM UCIOJIb30BaTh KOHCTpyKIuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?xon ?koHuryparus ?amaroHanb ?€MKOCThb ?MII

WHERE {

#C TIOMOIIIBIO MTYCTOTO y3J1a OMPEACIISIEM YCIOBHE, UTO BHIOMPAEMBbIi

UAeHTUHUKATOP NODKEH ObITh "CMapTPOH" MM ero moaKiIacce

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



#yCJIOBHE, YTO CB3b 'TOJI BBIMYCKA" TOJKHA CYILIECTBOBAaTh. Peann3oBaHo
BJIO’KEHHBIM yCIIOBUEM, YTOOBI B ClIy4ae HECKOJIbKUX I'OJI0B HE BHIOPAIOCH
HECKOJIBKO 3aInCen

FILTER EXISTS {?cmaptdoHn :roj_BbITycKa 7101}

#ycnoBue Ha "HOBHM3HY' T0J1a BBITYCKa

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

#cuntaem, 4yTo nucIieit oauH. [ HECKOMBKUX BRIOEpETCS MHPOpMAIIUS
TOJIBKO O TIOJAXOSIINAX

?cMapTdoH :yacth ?auctuieit . ?nucmieit rdfitype :Jlucneit .

#ycnmoBre Ha TEXHOJOTHIO U3TOTOBJICHUS IKpaHa

?IUCTITIEH :TEXHOJOTUSI M3TOTOBIICHUSI JKpaHa
?Texnonorus FILTER(regex(?Texnomnorus, "super amoled",

"i"))

#nomnonHUTeNbHAs BIOMpaemast uHdopmaius (mIpyu HaJTuIKH )

OPTIONAL {?cmaptdon :ko1_mpou3BOAUTENS 7KO }

OPTIONAL {?cmaptdoHn :yacts ?mporr . ?rpor rdf:type :IIpormeccop .
?mporr :koHpurypamus_mporeccopa ?koHpuryparms }

OPTIONAL {?nucrnne# :quaronanb 3KpaHa ?1AaroHab }

OPTIONAL {?cmaptdoH :yacth ?akkym . ?akkym rdfitype : AKKyMymsTop .
?akkymM <http://myontologies.com/goods#eMKOCTb akKymymsiTopa MA*y>
?emkocTh } OPTIONAL {?cmaptdon :gyacth 7kamepa . 7kamepa rdf:type :Kamepa .

?KaMepa :KOJMYEeCTBO MeETanuKcelled OCHOBHOW Kamepshl M } }

3ananus
CdopmupoBaTh 3arpocht:
1 BEIOOp Bcex cMapThoHOB U uHOpManuu O HUX (aHAJTOTUYHOM
ONHUChIBaeMoi B paboTe) ¢ akkymysisitopoM He MeHee 500 MA*y
2 BBHIOOp BCEX BapHAHTOB OJIOKOB KaMmep CMapTPOHOB ¢ UX HHPOpMAIHCH

(amepTypa, KOJMYECTBO Kamep, MPOU3BOJUTENb, MEralnuKCeNIu, pa3pelieHue



BUJICOCHEMKH )

3 BBIOOp BCEX BApHMAHTOB MOJYJEH SKpaHOB C UX MH(MOpMalKeH (IuaroHasib,
pasperieHue, IIOTHOCTh MUKCENIeH, TEXHOJIOTHS H3TOTOBJICHUS DKPaHa)

4 BbIOOD MepBbIX 10 HOYTOYKOB ¢ MX XapaKTEPUCTUKAMU: KOHPUTYpaIUs MPO-
1[eccopa, TaKTOBasl 4YacTOTa, MUArOHAb JKpaHa, pa3pelieHHe S3KpaHa, pa3Mep
OTIEPAaTUBHOW MaMSTH, pa3Mep HOCHUTeNss HHGOPMAIMH, THI HOCHUTENsS HH(OP-

Maluu, CIIMCOK pa3bEMOB

Hanucanue npaBuJ ¢ ncnoJib3oBaHueM sizbika SWRL

B pamkax nocnenHeit paboTsl HE0OX0AUMO C(HOPMHUPOBATH B OHTOJOTUU
mpaBuia, KOTOPHIE TO3BOJISIT, YYUTHIBas OCOOCHHOCTH MPEIMETHON 00yacTu,
dbopMHpOBaTh BBIBEJCHHBIC OTHOIICHMs. [[IsI mpuMepa paccMOTPUM TIPaBHIIO,
KoTopoe OyAeT oTMedaTb CBEJAeHUs 00 aKkymymnarope cMapTdoHa Kak
COMHHTEJIbHBIC, €CITH 3aABJICHHOE BpeMs padOThI B PEKUME Pa3roBOpa MPEBHIMIACT
«EMKOCTh akkymyJisitopa / 250».

SWRL [9, 10] mo3BoisieT cOCTaBIATh MpaBuia, sIBJISIOIIMECS UMILIMKAITUEH
MEXIy TPEanocbuikon u ciencreueM. [locne 3amycka MexaHuzma paccyXIeHUN
OHTOJIOTHS OYyIeT W3MEHAThCI B COOTBETCTBUM C OTUMH IpaBUJIAMHU.
[IpeanocbuIKaMu U CIIEICTBUSIMU SIBIISTFOTCS] BRIPAXKEHHSI HA OCHOBE MPEANKATOB (B
TOM 4YHCJI€ CO3JaHHBIX B paMKaxXx OHTOJIOrWi). PaccMOTpuM CHHTakcuUC Ha
npuMepax:
| Cwmaptdon(?x). O3nauaer ?x rdf:type :Cmaptdon (?x aHaiorndeH
nepeMeHHbIM B si3bike SPARQL)

2 gacTh(?x, ?7p) — 03HayaeT ?X :4yacth ?p. Takum oOpa3oM MOKHO 3aIHCaTh
npeauKaT Ha OCHOBaHUU JII000r0 co3aaHHoro data umum object property.

3 Cwmaptdon(?x) » yacts(?x, 7p). oneparnus «and» 3aMUCHIBACTCS KaK «”».

4 Cmaptdon(?x) » uyacts(?x, 7p) -> sBisieTcss_yactbio(?p, ?7x). Oneparius um-
TJTUKAI[UU 3aUChIBACTCS KaK «->«. JlaHHOEe MpaBUIIO ONPEICIIIET AKCUOMY O TOM,

YTO €CJIH ?X ABJISIETCS CMapT(POHOM U COJIEPKHUT YaCTh 7P, TO TAKKE MOKHO



CKa3aTh, UTO ?p ABisieTcs yacTbio ?X. [lomo6HOe npaBuiio renepupyercs
aBTOMAaTHUYECKH B COOTBETCTBUU C mojieM «inverseOf», KoTopoe Mbl yKa3bIBajau B

IPOIUIBIX paboTax.

U3 BCTPOCHHBIX MIPEIUKATOB [9] OymyT HEOOXOINMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x mensbie win paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo Mensblie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GonbIlie uau paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6ombmie ?y); swrlb:divide(?x, ?y, ?7z) (B
?X pe3yJbTar onepanuu ?y/?z).

JIis OTiajKM YCIOBHBIX YacTeld MpaBUI MOMKET HCIIONB30BATHCS S3BIK
SQWRL [11]. B pamkax Hero OyJeT HCHOJIB30BAaThCS TOJIBKO MNpEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH TO3BOJIET OTOOPAa3WUTh TOJH30BATEIIO BCE
MEPEUUCIICHHBIE CYIITHOCTH, JIJISl KOTOPHIX aKTUBUPOBAIMCH MPEANOCHUIKU. Takum
00pa3oM MOXKHO npeoOpa3oBaTh MPAaBUIIO B aHAJIOT 3alpoca U MPOBEPUTh, YTO OHO
MPUMEHSETCS IS 3aIJITaHUPOBAHHBIX CYITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3agaHHbiM B paboOTe KPUTEPHUSIM:
«Axkymynsatop(?a)  ~  eMKOCTb_akkymyistop MA d4(?a, ?v) ~  Bpe-
Msi_paboThl_B_pexxkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» IMeHHO Takue 3amucu o
aKKyMyJsATOpax OyayT OTMEYaTbCsl COMHHUTETBHBIMH. UTOOBI MPOBEPUTH
KOPPEKTHOCTh YCJOBHH JAaHHOTO TMpaBWia CJIEAYeT PAcCMOTPETh ISl KaKHX
aKKyMYJISITOPOB 3TO TMpaBujio Oyner cpabarbiBaTh (BbIOpAaTh WIAECHTU(UKATOP
aKKyMYJISITOpA, 3asiBI€HHOE BpeMs paOdOThI U BBIUMCIEHHOE BpeMsI paboThl).

Jst noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAIKy « Window ->
Tabs > SQWRL Taby (puc. 24). lanee HeoOXoAUMO c0O3aaTh NMpaBujo (puc. 240)
U BBECTH ero Teno (puc. 25B). [lanee HEoOX0AUMO BBIAEIUTH MPABUIO U HAXKATH
KHOTIKYy 3amycka (puc. 24a, puc. 24B). Ilocie storo pesyiabTaT paboOThl MOKHO

YBUJIETh Ha BKJIAJIKE, COOTBETCTBYIOIIECH UMEHHU MpaBuia (puc. 251).
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New Edit Clone Delete

SQWRL Queries |OWL 2RL |83 |

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

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

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

To use the click > Start v Show

Puc. 24 Bxnagka SQWRL B cucteme Protégé (a — ciucok co3gaHHbIX PaBUIT;, O —
KHOIIKHM CO3/IaHMsI HOBOT'O MPABUJIA U PEIaKTUPOBAHUSI BBIJICJICHHOTO; B — KHOTIKA
3aIrycKa BbIOpAaHHOTO MpaBUIIa)

Y6eauBIINCh B KOPPEKTHOCTH YCIOBHOM YacTH MPaBHUIIa, MOXKHO NIEPEHECTH
ero B cniucok SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenuts ero
3akmoueHue. Ha pganHOM BKIamgke yxe otoOpaxkarotcs Bce SQWRL mpasuina,
OJIHAKO OHU OTMEUYEHbl KaK HEaKTHUBHble. MOXHO WM H3MEHUTH MPaBUJIO U
OTMETUTH €r0 aKTUBHBIM HJIM CO3/1aTh HOBOE. Y CJIOBHAs YacTh MpaBUJIa OCTAETCSA
npexHend, a 3akiaoueHueM OyneT saBiAThCs  «CoMHHTENbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM KiIacc).



Fila Name =
|S3 ) rch.
Comment
DLad| e
Active| Status *
|k
S KKYMYNATOP(?a) " eMKOCTE_aKKymMynaTop_MA_u(?a, ?v) " BpemA_paboTel_B_pexume_pasrosopal?a, ?1) *
swrib:divide("2tr, ?v, 250)  swrib-greater | han{’?t, tr) -= sqwrl-seleci(?a, 7tr, v) | S—
B
Cancel Ok Delale
SQWRL Queries | OWL 2 RL |S3 |
a tr v
“5M-G965FZPHSER-BAT 14 3500
r
A
Save as CSV... Rerun Close
To use the click > Start v Show o

Puc. 25 Bknaaka SQWRL B cucteme Protégé (a — 0kHO pejlakTUpOBaHUs MPABUIIA;
0 — M3l IpaBuUIIa; B — TEJIO MPaBUIIA; T — PE3YIbTAThl BHIMIOTHEHUS MTPaBUIIA; ] —
KHOTIKa IIepe3aycKa mpaBuia)

Temepp HEOOXOAMMO 3aIyCTUTHh MPABWIO, TPEABAPUTEIHHO 3arpy3uB

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

a Name Rule Comment
v 51 AKKyMyNATOPR(7a) * eMKOCTE akkymynATop MA u{?a. 7v) * BpemAa pabo...
83 AxkvwvnaTop(?a) * eMKOCTE akkymvnATop MA 4(?a, ?v) " BpemaA pabo...
New

4 e
| Contral i_aq[_e_s|_@§_serted Axioms | Inferred Axioms 'OWL 2RL |
Number of OWL individual declarations exported to rule engine: 11
Number of OWL object property declarations exported to rule engine: 4
Number of OWL data property declarations exported to rule engine: 57
Total number of OWL axioms exported to rule engine: 248
The transfer took 47 millisecondis).
Press the 'Run Droals' button to run the rule engine.
Successful execution of rule engine.
Number of inferred axioms: 1
The process took 48 millisecond(s).
Look at the 'Inferred Axioms' tab toﬁsee the inferred axioms. ; r

OWL+SWRL->Dr_.. Run Drools Drools->0WL
Puc. 26 Bknagka SWRL B cucteme Protégé (a — akTHBHOCTH IpaBujia; 0 — KHOIIKA
3arpy3KH MOHATHI/aKCUOM M3 OHTOJIOTUHY U CITUCKA MPABWJI; B — 3aITyCK BBIBOJA HA

OCHOBC ITpaBUJI; I' — BHCCCHHUC BbIBCICHHLIX MOHSTHUH B OHTOJIOTHUIO, A — CITMCOK



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

[Tocne 3TOr0 MOXHO O3HAKOMHUTBHCS C BBIBEJCHHBIMU AKCHUOMaMH (pHC.
26.1). B ciiyyae HacTpoek mo ymoadaHuto ux Oyner O6osbiie 100. 310 cBsi3aHO ¢
TEM, YTO BBIMOJHSAETCS MHOXECTBO CTaHAAPTHBIX MpaBwiI (HampuMmep,
dbopMHpOBaHE HOBBIX OTHOIIEHWN B COOTBETCTBUHU C ommcaHueMm «inverseOf»).
Jlns Hamero mpuMmepa 3To HeobOsi3aTenbHo. [loaTomy MokHO Ha Bkiajgke «OWL 2
RL -> OWL2RL Control» BBIKIIOYUTH BCE TAOIUIBI CTAHAAPTHBIX mpaBui. [locie
TOTO B BBIBEJCHHBIX AKCHOMAaX OCTaHYTCS TOJBKO aKCUOMBI, IMOJYYEHHBIE C

HCIIOJBb30BAHUECM CO3JJaHHOI'O ITpaBUJIa.

3axnanus
1 ChopmupoBaTh MHUHUMYM 5 TIpaBWJ, BBISBISIONINE COMHUTEIHHBIC
OTMCaHUs PA3NUYHBIX XaPAKTEPUCTHUK.
2 CdopmupoBaTh mpaBWIIO, KOTOPOE B 3aBUCUMOCTH OT E€MKOCTH
aKKyMYJISITOpa, TAaKTOBOM YacTOTHI IPOIECCOpa, pa3pelieHus] DKpaHa H  €ro
JIyaroHaiau oynet popMUpoBaTh IPUMEPHOE BpEMs aBTOHOMHOM pabOThl HOYTOyKa

B pEXXHMMax: Urpa, padoTa, 0XKHIaHHE.

JlabopaTopHbie padoThI 6.

Pa3zpaboTka yaeOHOM IKCIIEPTHON CHCTEMBI.

Bonpocs! (koMIneTeHUUM, HABBIKHU) J1JIS OCBOCHHUS:
7. I3y4uTh IpUMEpBI TOCTPOEHHUSI IKCIIEPTHBIX CUCTEM.
8. HayuuTbcst co3aBath U peiakTupoBaTh 0azy 3HaHuit IC.

9. HayuuThcs peanu3oBbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teoperuyeckasi 4acThb
OkcnéprHas cucréma (DC, aHTi. expert system) — KOMIBIOTEpHAs CHCTEMa,
crocoOHasT YaCTHMYHO 3aMEHUTh  CIEIHATUCTAa-IKCIepTa B  pa3pelicHUH

npobnemuoit  cutyaruu. CoBpemennbie OC  Havyaimm  pa3pabaThIBaTHCA



HCCIIEIOBATENAMU HMCKYCCTBEHHOTO HHTeiekta B 1970-x romax, a B 1980-x
NOJIYYHJIA KOMMEpUYECKoe moakperuienue. IIpeamecTBeHHUKaMU 3KCIEPTHBIX
cucteM Oputn mpemnoxkensl B 1832 romy C. H. KopcakoBbIM, c031aBIIMM
MEXaHUYECKUE YCTPOMCTBA, TaK HA3bIBAEMbIE «HUHTEJUICKTYaJbHbIE MAILIMHBD,
MO3BOJIABIIME HAXOAWTh PEIICHUS IO 3aJaHHBIM YCIOBHUSIM, HAampuMep,
ompeAeNaTh HauboJee MOAXOASIIME JeKapcTBa MO HAOMI0JaeMbIM y TaIlMeHTa
CUMITTOMaM 3a00JIeBaHUSI.

B undopmatuke sKCHEpTHBIE CHCTEMBI PACCMATPUBAIOTCS COBMECTHO C
O0azamu 3HaHui (6aza 3Hanuil (b3; anrn. knowledge base) B mHbopmatuke u
UCCJIEIOBAHUSIX UCKYCCTBEHHOTO MHTEIJIEKTa — 3TO 0Cc000ro poja 6aza JaHHBIX,
pazpaboTaHHass ISl ONEPUPOBAaHWS 3HAHWSIMHU. ba3za 3HaHUN  COIEPKHT
CTPYKTYPUPOBAHHYIO MH(OPMAIUIO, MOKPHIBAIOIIYI0 HEKOTOPYIO 00J1acTh 3HAHUM,
JUIS  UCTOJb30BaHUS KHOEPHETHMUECKUM YCTPOMCTBOM (MJIM UYEJIOBEKOM) C
KOHKpeTHOM 1enbto. CoBpeMeHHbIe 0a3bl 3HAHUNH paboOTalOT COBMECTHO C
CUCTEMaMU TOUCKa HWH(OpManuU, HUMEIOT KIACCU(PUKAIUOHHYIO CTPYKTYpPY
(xnaccudukarnus (kmaccuduimpoBanue) (0T aatT. classis — paspsn u nar. facere
— JIeJ1IaTh) — OCOOBIM Cilydall TPUMEHEHHS JIOTHYECKOW OIepaluu JeJeHUs
o0bemMa MOHATHS, MPEACTABISIOMNUNA COOOH HEKOTOPYIO COBOKYIHOCTBH JIE€JICHUMN
(lefleHre HEKOTOpOro Kiacca Ha BUIBI, AENIEHHWE 3THX BUIOB U T.A.) U ¢dopMmar
NpeCTaBIeHUs] 3HAHWU (TIpeACTaBlIeHUE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpOpMaTUKE — C TOAO0OPOM TNPEACTABICHUS KOHKPETHBIX U OOOOIIEHHBIX
3HAHUM, CBEJICHUH U (aKTOB JJI1 HAKOIUICHHUS U 00padoTku nHPpopmaruu B IBM.
I'maBHas 3amgada B HWCKyccTBeHHOM wuHTeuiekte (M) — HayduThcs XpaHWUTH
3HaHUS TaKUM 00pa30M, YTOOBI TPOrPaMMbI MOTJIM OCMBICIIEHHO 00pabaThIiBaTh UX
U JIOCTUTHYTh T€M MOA00US YEI0BEUECKOT0 HHTEIIJIEKTA).

[TonmHOLIEHHBIE 0a3bl 3HAHWUW COAEpX AT B cebe HE TONBKO (haKTHUECKYIO
uHdopMaIMioo, HO W TpaBWja BHIBOAA, JOIMYCKAIOIIHNE aBTOMATHYECKUE
YMO3aKJIIOYeHHUST O BHOBH BBOJUMBIX (PakTax W, KakK CJIEICTBHE, OCMBICICHHYIO
obpabotky wuHpopmaruu. OO6macTh HayK 00 WMCKYCCTBEHHOM HHTEIUIEKTE,

n3ydaromias 0a3pl 3HAHUU WU METOAbI pa60T51 CO 3HaHUAMH, HA3BIBACTCA



WHXEHEpPHEeH 3HaHWI) KaKk MOJENM TMOBEJACHUS DSKCIEPTOB B OINPEIEICHHOU
00JIaCTH 3HAHMI C MCHOJIb30BAaHUEM MPOLEIYP JTOTUYECKOrO BBIBOJA U MPUHATHUSA
peiieHui, a 0a3bl 3HAHUM — KaK COBOKYHMHOCTh (JAKTOB M MPABUJI JIOTHYECKOTO
BbIBO/Ia B BHIOPAHHOW MPEIMETHON 00JaCTH AEATENBHOCTU. B MHCTpYMEHTANIbHYIO
CHUCTEMY BXOJSAT MOMHUMO OIMCAHHOW BBIIIE SKCIEPTHONW O0O0JIOUKH Mporpamma-
penaktop 0a3 3HAHUW M MporpamMma JOTUYECKOTO BBHIBOJIA.

Imanwvt pazpadomkKu IKCHEPMHBIX CUCHIEM:

1. Uoenmughurxayus.

OnpeneneHue y4YaCTHUKOB W KX pOJIEM B IMPOLECCE CO3JaHUSA U
DKCIUTYaTallMK KCIIEPTHON CUCTEMBI.

B mpomecce co3maHuMs OKCHEPTHOM CUCTEMBI MOTYT Y4acTBOBAaTh
CIEAYIOIINE CIENUATUCTBI: UHXKEHEPBI MO 3HAHUSAM, JKCIEPTHI, IPOTPAMMHUCTBHI,
PYKOBOJIMUTENb MPOEKTA, 3aKa3YMKH (KOHEYHbIE MoJb30Barenun). [Ipu peanuzaunu
CPaBHUTEIHHO MPOCTHIX SKCIEPTHBIX CHUCTEM MPOTPAMMUCTOB MOXKET U HE OBITh.
Ponb uwHXeHepa MO 3HAHUSAM - BBIY)KMBaHHE NpOo(EecCHUOHATBHBIX 3HAHUN U3
OKCIEPTOB M MPOEKTHpPOBaHWE 0a3bl 3HAHMNM HKCHEPTHOM CHUCTEMBI U €€
apxuTekTypsl. [IporpamMmmuct HeoOXoAUM IpU pa3pabOTKE CIEHUATUZUPOBAHHOTO
JUIsL JAHHOW DOSKCHEPTHOM CHUCTEMbl MPOrPAaMMHOrO OOEecredYeHus, KOorjaa
MOJIXO/SIIET0 CTAaHJAPTHOTO (Hampumep, OOOJIOUKH AJIsi CO3AAHMSI SKCIEPTHOU
CUCTEMBI) HE CYIECTBYET WJIM €ro BO3MOXKHOCTEH HE JOCTATOYHO M TPEOYIOTCS
JIOTIOJIHUTEIbHBIE MOTYJIH.

B nmpoumecce »skcmilyatanuy MOTYT MPUHHMAaTh Y4YacTHE KOHEUYHBIC
ITOJIb30BATENH, KCIIEPTHI, AAMUHUCTPATOP.

Ha sTom 3Tamne pa3zpaboTuuk JOKEH OTBETUTH HA CIEIYIOIINE BOMIPOCHI:

- Kako# knace 3a1a4 JoJpKHA pelaTh SKCepTHas cucrema?

- Kak 7T 3aiaum MoryT OBITh OXapaKTEPU30BAHBI UJIH OMPEICIICHbI?

- Kakue MOXHO BBIICIUTH NO/1330a4H?

- Kakue nucxonnbie JaHHbIE JOJKHBI UCTIOIB30BATHCS JIJISl pEIICHUs?

- Kakuve noHsTHs ¥ B3aMMOCBS3U MEK]ly HUMH UCIOJIB3YIOTCS IIPU PEUICHUN

3a7]a4u dKCrepTamu?



- Kakoii Bug uMeer penieHre, 1 Kakue KOHUEIINU UCITOJIb3YIOTCS B HEM?

- Kakue acrekTsl onbITa 3KCnepTa CyleCTBEHHBI ISl PEIICHUS 3a1a9n?

- KakoBa npuposa u o0eM 3HaHHM, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4uu?

- Kakue npensarcTBusi BCTpeYaroTCs PU PELIEHUH 3a1a4?

- Kak 3T momexu MOryT BIUATH Ha pEIICHUE 3a/1a4?

2. Konyenmyanusayusi.

Ha sTom stane pa3paboTyuk JOJKEH OTBETUTH Ha CIIEAYIOIINE BOPOCHI:

- Kakue Turmbl JaHHBIX HY>KHO UCIIOJIb30BaTh?

- UTO M3 TaHHBIX 331aHO, a YTO JAOJIKHO OBITh BHIBEIECHO?

- meroT 51 noja3azayn HauMEHOBAHUS ?

- ImeroT 11 cTpateruu HauMEHOBAHUS ?

- Hmerorcs M ACHBIE YAaCTUYHBIE THUIIOTE3bI, KOTOPBIE IMIUPOKO
HCTIONB3YIOTCSA?

3. ®opmanu3zarusi.

4. Peanu3zaius nNpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHue MPOTOTUITHON BEPCUMN.

Ha3nauenue, 603Mo0dcHoCmu U HPUHUUR  padoOmuvl  0ANecOB8CKOIU
cmpamezuu OUeHKU 6b160006

bariecoBckass cTparerusi OILIEHKA BBIBOJOB - OJHA W3 CTPATErUU,
MPUMEHSIEMBIX JUISl OLIEHKU JIOCTOBEPHOCTH BBIBOJOB (HANpUMEp, 3aKIHOUYCHUI
IPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OCHOBHAs ujes 0ailecCoBCKOM
CTpaTEeTuM 3aKJIIOYACTCS B OILIEHKE BEPOSTHOCTH HEKOTOPOTO BBIBOAA C YUETOM
(hakTOB, MOATBEPKIAIONINX HIJIA OMIPOBEPTAIONTUX 3TOT BHIBO/I.

BepodaTtHocTs  OCylecTBIEHHsT HEKOM runore3sl H 1mpu  Hamuuuum
ONPEAECICHHBIX MOATBEPKIAOIINX CBUJETEIBCTB E BBIUMCISETCS HA OCHOBE
anPUOPHON BEPOSTHOCTH ITOW THUIIOTE3bI 0€3 MOJITBEPKAAIONINX CBUICTEIHCTB U
BEPOSITHOCTEU OCYIIECTBICHUSI CBUAETEIBCTB MPU YCIOBUSX, YTO TMIIOTE3a BEpHA

WJIA HEBEPHA.



3nauenuss P(E/H) u P(E/meH), mnoncraBnenueie B Teopemy baiieca,
MO3BOJISIIOT BBIYUCIUTH AllOCTEPUOPHYIO BEPOATHOCTH MCXOJA, T.€. BEPOSITHOCTb,
CKOPPEKTHUPOBAHHYI0O B COOTBETCTBHM C OTBETOM TIIOJIb30BATENII HA JTaHHBIN
BOIIPOC:

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

W

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

Ipumep npumenenus 6aiieco8ckou cmpame2uu OYeHKU 8bl80008

B skcrnepTHBIX cucTeMax Jijisi COCTaBJIEHUS MPOTHO30B MOT0/Ibl BEPOSITHOCTD
JOK/Isl Ha CICAYIOIIMN JIeHb OMpeAeisieTCsl ¢ y4eToM TpexX (DakTOpOB: BeETeEp,
BIIAKHOCTh, 00JIayHOCTh (B JeHb HaOmoaeHus). 3a 173 mua (u3 Hux 53

)IO)K,ZIJ'II/IBI)IX) HAKOIIICHBI CTATUCTUYCCKHUEC JaHHBIC, IPUBCACHHLIC B Ta6J'II/IIIC.

Konunyectso
KonnuecTtso cnyyaes
g C/lyyaes Norofpl
MNoroaa B AeHb LOMNBOM
6e3 ocagkos
HabAaAeHUA noroApil .
. Ha cneayroLLnic
Ha cneayroLMi AeHb
AEeHb
Cnalwrit 19 52
Betep Y MepeHHBII 27 44
CunpHbII 7 24
Bricokas 35 18
Brmaxuocte | Cpemnss 12 42
Huskasa 6 60
ScHO 5 83
O6naunocts | O0OmauHO 8 27
[TacmypHO 40 10

[IpuBeneHHble B TaOJMIE JaHHBIE O3HAYAIOT, HANPUMEp, CIEAYIOIIee: 3a
nepuon HaOmonennit (173 nust) cnabeiii Betep Habmogancs 71 nenb (71=19+52).
B 19 cnydasx Ha cieayromuil IeHb morojaa Oblia JOXKIJIMBOM, B 52 ciiydasx - 6e3
OCaJIKOB.

B HexkoTophiii neHb HaOMIOAAeTCs ClEAyIOIIas Moroja: CHJIbHBIM BeTep,
BBICOKAs BJIAXXHOCTh, 00JlauHO. Tpebyercss HaWTU BEPOSITHOCTH JOXKIJIMBOU

IIOroJbl Ha CJ'ICILYIOH_[I/Iﬁ JCHB.



B nanHoMm ciyyae B KadyecTBE THIIOTE3 PACCMATPUBAIOTCS COCTOSHHUS
norojabl Ha cnenyromuid genb: H1 - goxnap, H2 - moroma 6e3 ocaakos.
CBUIETETLCTBOM 3/I€Ch SIBISIETCS COUETaHUE TpeX (PaKTOPOB, XapaKTEPU3YIOIIHUX
NOTOAY B JIeHb HaOJIOJEHUS: BETEP, BIAXKHOCTh U OOJAYHOCTH (MOXKHO CKa3athb,
YTO B JAHHOM CIlIy4ae WCIOJIB3YIOTCA TPU CBUICTEIBCTBA); O0O3HAYMM ITH
¢akroper kak E1,E2, E3. OOo3naunm HaOmomaemMoe codeTtaHue (HakTopoB
(cuBHBIN BeTep, BHICOKAs BIAXKHOCTh, 00J1a4H0) Kak coObiTue E.

OnpenenuM BEpOSTHOCTH, HEOOXOJUMBIE [JII pacyeToB MO QopMmylie
baifeca. AmnpuopHblE BEpOSITHOCTH THIOTE3 (TO €CThb BEPOSITHOCTU AOXKAS U
MoroJibl 6€3 0cajKoB, 0e3 yuera HaOJk01aeMOT0 COCTOSIHUS TTOTO1bI ):

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

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

Ha6nromaemoe CBUACTENBCTBO (COCTOSIHME TMOTOMBI B JI€HH HAOJIOACHMS)
MPEACTABIISIET COOOM COYEeTaHHE TPeX COOBITHH, HAOII01aeMbIX BMECTE: CHIIBHOTO
BETpa, BRICOKOW BIIAXKHOCTH M 00J1auHOCTH. CUuTast 3TH COOBITHS HE3aBUCHMBIMU
(TO ecThb cuMTas, HaAMPUMEpP, YTO BIAKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.1.),
MO>XHO HAaWTH YCJIOBHBIC BEPOSTHOCTH CBUICTEIHCTBA MO (OPMYJC YMHOKEHUS
BEPOSITHOCTEM:

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

HatimeM Benu4rHBI, HCOOXOIUMBIE JIJIT IPUMEHEHUS (OPMYITbI YMHOKCHHUS
BEPOSITHOCTEM:

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

3nech, nHampumep, P(E1/H1)- BeposTHOCTH TOro, 4To B TEKYIIMHA JICHb
HAOMIOAAeTCsl CWIIBHBIM BETEp, MPH YCIOBUH, YTO CJCAYIOIIWNA JIeHb Oyner
JTOXKJJTMBBIM. JTa BEJIMYMHA T[IOKA3bIBAET, HACKOJIBKO 4YacTo HaOJromaeTcs
CWIBbHBIN BETEP B JHU, MPEIICCTBYIOIINE 0K IIUBON MOTO/IE.

[ToacTammnsas HalCHHBIC BEIMYUHBI B (POPMYITY YMHOXKECHHS BEPOSTHOCTEH,

MOJIy4YUM:



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

3nech, Hanpumep, BenmuumHa P(E/H1) - BeposiTHOCTH HaOMIOZAEMOTO
COCTOSTHUSI TIOTOJBI (CHJIBHOTO BETPa, BBHICOKOW BIAXKHOCTH M OOJIAYHOCTH) TIPU
YCIIOBHUH, YTO CIEAYIOIIHNIA JIEHb OyI€T JOXK IJTUBIM.

[Ipu moCTpOCHUM HKCIEPTHBIX CHUCTEM YaCTO HCIOIB3YIOT BEPOSTHOCTHBIM
nonxof. CoctaBisas 0a3y 3HaHUN, TPUMEHSIOT SKCIEPTHYIO MaTPHUILy, UMEIOIIYIO

CHENYIOIINI BU:

HabnogeHuna | 3HaueHune «aa» | 3HaYeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 3aJlaHHOW MPEIMETHOU
obGsactu, OyKBHI @, b, ..., t B MacCcMBe 03Ha4alOT BO3MO>KHbIC BapUaHThI OTBETOB.

Martpuna fomKHa CoJIepKaTh BCE 3HAHUS DKCIEPTA 110 JAHHOMY MIPEAMETY.

O6macth 3ampocoB - Ta 00J1aCTh, B KOTOPOM SKCHEpTHAs CUCTEMa JOJHKHA
OBITH SKCIIEPTOM.

Bo3moxxHbplE  BapuaHTBl OTBETOB B  JKCIEPTHOM  MaTpUUE  HOCHT
BEPOSATHOCTHBIA XapakTep. OHu 3anarorcs uuciamu oT 0 go 1. Eciau coObiThe
HABEPHSKA JIOJDKHO MPOU30MTH, TO BEPOATHOCTH €r0 MOsiBICHUs paBHa 1. Ecim
COOBITHE HE UMEET IIaHCa TPOU30UTH KOTJA-IM00, TO BEPOSITHOCTh €0 MOSBICHUS
paBHa 0. Eciu sxe coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCThb ero mnosiieHus paBHa 0,5. Bce ocraiibHble BO3MOXKHbBIE
CJIy4au JieXaT B YKa3aHHOM JIHana3oHe.

[Tpumep:

3aBTpa OymeT M0Kb 3aBTpa N0k He OyAeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






33,Z[aHl/lﬂ AJIA BBIITOJIHCHUA U METOAUIECCKHUEC YKAZAHUS:

3aganmne 1

Cozmate mpoctyio 0a3zy 3HaHuil «Tbl reiimep?», pemammend 3agady
KJ1accuuKaIuu (C 4eTKOU JTOTUKOH ).

B atoit b3 O6yneT 2 paBHOBEPOSITHBIX UCXOA: «KTEHMEP» U «HE TeUMEp».

AmnpuopHsie BeposiTHOCTH 00oux ucxoqoB pasusl 0.5 (P(H) = 0.5), T.e. runoressl,
4YTO Hayrajg BbIOpaHHBIM YENOBEK SBISETCS WM He SBIAETCS TelMepom,
PaBHOBEPOSATHHI (IIPU 3TOM CyMMa alpHOPHBIX BEpOSITHOCTEN paBHa 1, T.e. B Oa3e
3HaHUI NPUBEIEHBI BCE BO3MOXKHBIE NCXO/IbI).

Kaxnoe yTBepx’aeHNE YETKO OTHOCHT UCHBITYEMOIO K OJJHOM M3 ATUX KAaTETOpHA,
T.€. €CJIM ISl IEPBOT0 BOMpOca ISl KcxoAa «remepy» Oyner 3anuch 1,1,0, To ans
ucxojaa «He reitmep» 3amuchk Oyaet 1,0,1.Takum obpazom, Py u Pn mnsa xaxmaoro
BOIpoca paBHbl OO0 1, mubo 0, mpu 3TOM BO BTOPOM NpaBUJI€ ITH 3HAYEHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOIO MpaBuia). ITO MPUBOAUT K TOMY, YTO
MakcuMaibHO yBepeHHbIH oTBeT («TouHo na» wmm «TouHo Her») Ha TrOOOM
BOIPOC OJHO3HAYHO KJIACCU(PUITUPYET MOJIb30BATENSI KaK reiiMepa UiIu He Teimepa
(cm. Tabmuiy 1).

(ITpumeuanue: He cienyeT ykaspiBaTh Py u Pn paBHBIMH ApyT Apyry, T.K. 3TO
O3HA4YaeT, YTO JAHHOE CBUJIETEILCTBO HE BIIMSIET HA BEPOATHOCTb MCXOJA, T.€.
O€CCMBICIIEHHO €r0 YIIOMUHATB).

[IpencraBum npaBunia, ucnonbzyembie DC «Tol reiimep?», B BUI€ TaOIHIIHI.

Taoauna 1
Ne Yr1Bep:kaenue / Bonpoc 3akirouenue /
n/n Hcxon
remaMep HE
rerumep
1. ThI urpaeiiib B KOMIIbIOTEPHBIE UTPHI 110 6 U Oosiee 1 0
4acoOB B CYTKH
2. Th1 Opocaellb Bee Jiena pajay HOBOW UIPbI 1
3. Ot 3D-action urp y Te0s1 Kpy>KHTCSI TOJIOBA 0
4. ThI HU 3a 4UTO HE MOTAUIUIIb CBOW KOMIBIOTEP K Apyry | 0
JUIsl OPraHU3allMy COPEBHOBAHMI 10 CETU
3. Thl B OCHOBHOM TpaTUIIb JEHBI'M UM HA HOBBIN 1 0
UTPOBOM JIMCK WJIM Ha allrpeii KOMIIbIOTEpa
6. Twl He mosib3yenibes "MbIb" B 3D-action urpax 0 1




B ¢opmare 6a3bl 3HaHU JaHHBIE TAOIUIBI OyIyT 3aMMCaHbl B BUJIE BOIIPOCOB U
UCXOJI0B, PUBEJCHHBIX HUXKE.

Bomnpocksr:

Thl Urpaeiib B KOMIBIOTEPHBIE UTPHI 110 6 U O0Jiee YaCOB B CYTKH?
Tr1 Opocaelib Bee Jiena paayd HOBOM Urpbl?

Ot 3D-action urp y T€0s1 Kpy>KUTCS rojioBa?

Thl HU 32 UTO HE MOTANIUIIL CBOW KOMITBIOTEP K APYTY AJISI OpraHU3aIluu
COpEBHOBaHMI MO ceTu?

Thl B OCHOBHOM TpAaTHUILb JEHBI'M WJIK HA HOBBIM UTPOBOW JUCK UITK HA anTpein/y
KOMITbIOTEpA?

TrI HEe MoNb3yenIbes "MbIb0" B 3D-action urpax?
['eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reitmep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanuzoBbiBath nanHyto b3 B mporpamme «Manas OkcnepTHas

Cucrtemay, To OHa OyZIeT BHITJISACTD CISIYIONIMM 00pa3oM:

Daitn [paska Cnpaeka
@ L8] B Q CJ.'rJ G EQ {1 cTpoka, 1 crontey )
Maponb Ha peaaKTHPOBAHKE | Maponk Ha YTEHWe |

"Tw redmep'
ABTOp: HBaHOB HBaH

Bonpocu:

Te Mrpaews B KOMNbWTEpPHHE WIPW MO 6 W 604Ee YAcOB B CYTKW?

Tu 6pocaeus BCe feAa panM HOBOW Mrpu?

07 3D-action Mrp y Tees kKpyxuTcsa rososa?

To HM 32 UTO He NOTauWub CBOW KOMNLRTEP K APYry AAA OPraHW3auMM COPEBHOBAHH
Te B OCHOBHOM TPaTHUb AEHbIW MAM HA HOBWA WIrPOBOW AMCK, WAW HA anrpedn KowMn
Te He nNoAb3yewbcs ““muuwbi’’ B 3D-action urpax?

re#wvep, 6.5, 1,1,06.5, 2,1,6.5, 3,0,6.5, 4,6,6.5, 5,1,08.5, 6,0,0.5
He re#mep, 8.5, 1,0,6.5, 2,8,06.5, 3,1,6.5, 4,1,6.5, 5,0,0.5, 6,1,6.5

3aganue 2

Ha ocHoBaHME pacCMOTPEHHOTO MpUMEpa MOMPOOYHTEe COCTaBUTh COOCTBEHHYIO
b3 wanpumep i MTUArHOCTUKUA COCTOSHHUS 3J0POBbsSI YICHHKOB WJIM aHAIN3a
00€eCIIeueHHOCTH JINTEPaTypoil yd4eOHOTro mporiecca



Jlaboparopnasi pabora 7.

AHann3 CyHIeCTBYIOIUX 00pa30BaTeIbHBIX MIATHOPMEHHBIX PELICHHM.

Bonpocs! (koMIeTeHUUM, HABBIKHU) J1JIS OCBOCHHUS:

10. N3yunts BO3MOKHOCTH CYILIECTBYIOLINX POCCUNCKUX
00pa30BaTeNIbHbIX OHJIANH-TIIIATPOPM.

11. Hayuutscsi ananmus3upoBaTh 00pa3oBaTelbHbIE POCCHICKHE U

3apyOeKHbIe OHJIAH-TIIATHOPMBI.

BaI[aHl/lﬂ IJISl BBIIIOJTHCHHA U METOAHYECCKHE YKaA3aHusAd:

3aganmue 1

Wcnonb3ysi MpUBEASHHBIN HUXKE CIUCOK POCCUHCKMX 00pa3oBaTeNIbHBIX OHJIAMH-
m1aThopM, a TaKkKe APYrue MHTEPHET-UCTOYHMKU COCTaBbTE CBOJHYIO TAOJIMILY
(Ha3Banue MIaTGopMbl, 0Opa30BaTENIbHBIC 3aJayd, MPEANoaraéMblii BO3pacT
ydalmxcsi, BO3MOXXHOCTH HUCIIOJIb30BaHUsI B y4eOHOM IMpoliecce, MPeuMyIecTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAQiH-na1ampopm

W VHVBEPGIPVIM

YuuBepcapuym (http://universarium.org/) —  TPOEKT,
MO3UIIMOHUPYEeMBbI  Kak poccuiickas MOOC-mnardopma. 3amyiieH npu
nojaJiepkke  AreHTcTBa  cTparernyeckux uHunumatuB U PUA-Hosoctu.
Pa3pabatTeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHHUCKMMH By3aMU U
NBITAIOTCS TIOJYYUTh MPaBO BBIJABATH CEPTHU(PUKATHI IOCYJapCTBEHHOI0 o0Opasla
T€M, KTO YCHEIIHO MPOXOAUT Kypchl. Ha gaHHBIE MOMEHT TpH Kypca Yike
3amyIleHbl, TOTOBATCA K 3allyCKy HOBbIE KypcChl. ECTh IJIaHBI IO MEPEBOAY CBOMX
KYPCOB Ha AHIVIMMCKUM $SI3bIK M BBIXOJ HA E€BPOINEHCKYH ayauTopuro. Kypcsl
MO3UIIMOHUPYIOTCS KaK OT/AENIbHBIE KYPChI, KOTOPhIE MOTYT OBITH BCTPOCHHI B
O6nbpIie  0Opa3oBaTeNbHBIC TPOrpaMMbl. Pa3pabaThIBarOTCS COBMECTHO C
MpenoAaBaTeiiMi, MOYTH BCE MPENOJABATEIIN-aBTOPbl CTAPTOBBIX KYpPCOB — M3
MI'V um. JlIomoHOCOBaA.

Eduson
Le; Better.

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




IIPENOCTAaBICHUSA o0pa30BaTeNIbHbIX KypCOB 1o OM3HEC-TeMaTHKaM.
OpuenTtupoBanbl Ha mpodeccronanoB. [1o uToram mpoxoxaAeHUS KypCOB MOKHO
nonyuuts ceprudurar Eduson. Kypcsl minatnble, ans Kopnopamuii ectb BapuaHT
MOJIMTMCKUA Ha BCce Kypchl cpady. Ecth OecriaTHble Kypchl, HO OHH, KaK MpPaBUJIO,
pa3zpaboTaHbl ~ COOCTBEHHbIMH  cwiaMu.  [lmaTHele  Kypchl  CcO3Jai0Tcs
IPENOoJIaBaATENIMA U3 M3BECTHBIX YHHMBEPCUTETOB, B OcHOBHOM u3 CIIA, ectb
TaKXe Kypcbl OT POCCUMCKHMX aBTOPOB. [IpOEKT HalesneH M3Ha4albHO HA CTPaHBbI
BRIC, crapToBai Ha aHTJIUMCKOM SI3BIKE, PYCCKUMN SI3bIK ObLT JI00aBJIEH MO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — IlpoekT mo3unmuoOHUpYyeTCsS Kak
maTdopMa OHIAHHOOYYEHHS JJISI pacIPOCTPAHEHUS KaK OTIEIBHBIX KYPCOB, TaK
u oOpa3oBarenbHbIX MporpamMm. Kypcbl pa3paldaThIiBalOTCsl COBMECTHO C BY3aMHU.
OcHoBHoii naptHep — PAHXul'C, takxe ectb Kypchl ¢ ¢akyinpretamu MI'Y,
MI'MIMO, PMOY. Yacth KypcoB mpeaocTaBisieTcs 0ecriaTHo, 00bInas 4acTh —
Ha IUIaTHOM ocHoBe. [lo WTOramM NPOXOXKIEHUs IUIATHBIX KYypPCOB BBIAAIOTCSA
cepTU(PUKATHI OT BY30B-aBTOPOB KypcOB. [l By30B cO3/1aHH€ KypCcOB OECIUIATHO,
NpUMEHsIETCS MoJieNb “‘revenue sharing” (4acTh oriaTel 3a 00yYE€HHE OCTaeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MONUIK MO MyTH NepeBoja KypcoB Coursera Ha pPyCCKHiA
s3plk. K HUM mo3nHee npucoenuHwiach Abbyy Software (B wactu mepeBoja).
OmuH Kypc 3amyiieH (pycckuit mepeona “Gamification”), mepeBoasiTCS HOBBIC
Kypcbl. Takke B pamMkKax TpOEKTa 3alylIeHbl «OTKPBHITBIE JabOpaToOpum» -
MPOXOXKJICHHE OpHUTMHAIBLHOTO Kypca Ha Coursera (Ha aHTJIMHCKOM S3BIKE) C
MTOMOII[BI0 POCCUUCKUX MEHTOPOB (TIpodeccruoHabl B M3y4aeMon 00J1acTH).

Univer @ . § §
Univer.tv = Menunarteka BH/I€O3aIINCEeM JICKIUH,

oOpa3oBaTeNbHbIX (DUIBMOB, BBICTYIUICHMH Ha KoH(pepeHmusx. Mcrounuku
BUJICO3AMKICEN — CAMOCTOATEIHHO MPHUCIAHHOE MOJIb30BATEISIMY, JIyUIllee ¢ IPYTHX
pecypcoB HMHTepHeTa. B Hacrosiee BpeMmsi pecypc aKTUBHO HE pa3BHUBACTCS —
co3JlaTeliy MPOeKTa JIeJaloT interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuii anagor Khan Academy.
CaMOCTOSITETbHO 3alKCHIBAIOT BHICOYPOKHU ISl IIKOJHLHUKOB C TPUBJICUYCHHEM
KaK CBOMX, TaK M CTOPOHHHX yumTeneid. [loka paboTaroT Ha IEHBIM HWHBECTOPA,
yTH MOHETH3allMd HE O3BY4HMBAIOTCA. J[OCTYyHn KO BceM ypokam O€CTUIaTHBIH.
OcHoBHas 3a/1a4a Ha TEKYIIEM dTalle — MOBHIIICHUE KAa4eCTBA YPOKOB.



GOHUHTYHUT

sucsmionssrisessre [ntuit.ru (HannonansHabi oTKpeITEIM yHUBEpcuTeT MHTYUT)
— OOpa3oBatenbHOE yupekIeHue, Mpeiararomiee 18e MporpaMMbl OakanaBpuaTa
U HECKOJBKO MPOrpaMM BTOPOTO BBICIIErO, OOJIBIIOE KOJWYECTBO OTAENIbHBIX
KypcoB (TOBBIIIEHHE KBaIu(UKauu). Bce mnporpaMmbl NPOXOAAT IIEIUKOM
OHJIAMH, II0 UTOraM IIPOTPaMM U KYpPCOB BBIIAKOTCA JOKYMEHTBHI YCTAHOBJIEHHOIO
oOpasua. Cnenuanusupytores Ha [T Tematuke.

Mexlet

Xexkcier (hexlet.org) — mpoekT mpeaocTaBiaeHUus OECTUIaTHBIX
KypCcOB Ha pycckoM si3bike. Co37aH U MOAIEPKUBACTCS Ha CPEICTBA SHTY3HACTOB.
OcHoBHass Tematuka KypcoB - IT, ecTh omuH Kypc OT mpemnojaBareis u3
PAHXulC.

Apryc-M (www.argusm-edu.ru) — mpoeKT, Ipe0CTaBISIOIINI
JOCTYN K OOJIBIIIOMY KOJHMYECTBY TECTOB, UCIIOJIb3YEMbIX IJISl TPOBEPKU 3HAHHM.
[Tozunmonupyercss B KadecTBE TOMOIIM CTyJCHTaM B TMOATOTOBKE K cCrade
AK3aMeHOB. J[OCTyI K 9acTH TeCTOB TIJIATHBIN.

PRy T L
YHUBEPCUTE

YuuBepcurer B kapmane (http://moyuniver.ru/) —
MOOWJIbHOE TIPUJIOKEHHUE, coziepskallee 0a3y 3HAHUU OTBETOB HA BOIIPOCHI
1m0 00pa30BaTeIbHBIM IIPOTPAMMAaM IIIKOJIbI U By3a, TECTHI JJI IPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeamareka BUIEO3alUCEH JIEKI[UH.

Jlekiuu  3amUChHIBAIOTCS ~ POCCHUCKMMH  By3aMU U U3BECTHBIMH
sexkropusmMu. [IpoekT crapToBaJi B 2009 TOAYy NIPU TMOAJEPIKKE
Pocmosogéxu. 3a AoCTyn K JIEKIUSAM IUIaTa He Oepercs. /[y By30B ecThb
BO3MOJKHOCTb IUJIATHOW 3amucu Jjeknui cuwiaamu Lektorium.tv. Csou
JIEKIIUH OITyOJIMKOBAJIH 15 By30B (Oosbinast yacth u3 CaHnkr-IlerepOypra) u
22 jiektopus. I1o cyTu 3TO UMeHHO OMOJIMOTEKA — KATaJIOTU3aTOP BUJIEO,
BBUIOKEHHBIX HA YouTube

| businessleaming.ru

. Businesslearning.ru — T@POEKT MO3ULHMOHUPYETCS  Kak
“cucTteMa JTUCTAHIIMOHHOTO Ow3Hec-oOpazoBanms’”. [IpoeKT co3maH COBMECTHO
«AnpgaHc-Menna» u «MexayHapoaHblii HHCTUTYT MeHemxMmenta JIMHK». B
npoekte mnpencrasiaeHsl 104 Moxayns Ha TEMaTWKy NPEeANpPUHAMATEIBCKOU
NEATEIbHOCTH, 1O KaXIOMY MOJYJK0 MOXHO IPOWTH JMCTAHIMOHHYIO
aTTecTanuio. Takxke ecTb BO3MOKHOCTh NMPONTH OYHYIO aTTecTannio (B Mockse) u
NOJIYYUTh cepTUPUKAT TocyAapcTBEHHOro obpa3ua. OcyliecTBisercss Mpu



HOJIEPKKE TPOrpaMMbl MOJIEPKKU IpeanpuHuMaTenscTtBa [lpaButenbcrBa
MockBbel. C Hawanma 2013 roma perucrpauus Ha OYHBIE aTTECTAlUU
IIPUOCTAHOBJICHA.

|

€class Eclass (http://www.eclass.cc/) — KaramorusaTop KypcoB
MOOC c pasubix wiatdopM. JlaaHbIe IO HOBBIM KypcaM U IO JaTam crapTa
KypCOB aBTOMAaTUYeCKd OOHOBJIAIOTCA, €CTh BO3MOKHOCTb JI€JIaTh
110/100PKH KyPCOB.

Yausepcurer 6e3 rpanul (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaiH pekuMe Ha TeMaTuky liberal arts. /lenmaror ymop Ha
obydeHre MeTolaM HccieoBaHus. [IperogaBaTesin — UCCae0BaTeEId U3
3apy0OesKHBIX U POCCUHCKUX YHUBepCUTETOB. CeMHUHAphl U YacTh 3aJaHUI
IIPOXO/IAT B OHJIAWH-peskuMe. Bce Kypcehl IIaTHBIE, 10 UTOTaM BbIJIAETCS
cepTuduUKar.

#@ HETONOINT Hertomorns (http://netology.ru/) — mnardopma

oniaiH-00yuenus ITcrnenuanucroB. Camo oOyueHue IJIaTHOE, OecIIaTHO
JIOCTYITHBI OTKPBITHIE 3aHSTHSA, IIPOXO/IAIINE B BU/IE BEOMHAPOB.

. HOBOE
5 Yun HoBoe (http://uchinovoe.ru/) — mmardpopma ans
pa3MeleHrsi KOPOTKMX KypcoB Ha o0yl Tematuky. lIpemocraBisieT
BO3MOXKHOCTh aBTOPaM YCTAHABIHMBATh IUIATHBIA JOCTYI K KypcaM M IMPOBEPSTH
3amanusi oOydaromuxcs. [IpoeKT moka 4To HaXOAWUTCS O(UIIMAIILEHO B CTaTycCe
«OeTay, 0OJJTHAKO YyKe pazmMerieHo 6osiee 70 KypcOBypOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOGUHAPOB,
OHJIAMH-KOHCYJIbTAllM, OHJIAUH TPAHCIAALWM JeKIuh. 3a AoCTyn K
OOJIBIIIMHCTBY BeOHMHApPOB OepeTcs ILIaTa, KOTopas AeJIMTCS C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA YTO HEBEIUKO.

Y =
N Zillion 1N N )
: Zillion (http://zillion.net/) - «obpa3oBaTebHBINA
Meauapecypc» — O0JIbIIIOe KOJIMUECTBO BeOMHAPOB, O0OYUJaIOIIUX CTaTeld Ha
TEMATUKy BeleHUs OW3Heca, pealu3alii UJed U JIMYHOCTHOTO POCTa.




JIoCTyII K HEKOTOPHIM BeOMHapaMm IJIaTHbIN.

o

YHUBEPCUTET

CUHEPTUA MOoITY «CunHeprus» (http://www.mfpa.ru/r/distance/).
OOpa3oBaTelbHOE YUPEXKIACHHE, IpEAJIararoniee OHJIAWH IPOrpaMMbl BBICIIETO
obOpazoBanusa. CTyJeHTaM MPEIOCTABIACTCS TOCTYI K OOyYaroIIMM MaTepHaliaM
gyepe3 MmopTall By3a, a TAKXKE BO3MOYKHOCTh YYAaCTHS B CEMUHApaXx depe3 BeOMHAPHI
U KOHCYJbTAIlMi C mpernoaaBaTessiMu 1mo Skype. [Ipn OKOHUaHMHM TIPOTPAMMBI,
MO/Ipa3yMeBaroOIIei BbIa4y JUIJIOMa TOCYJIApCTBEHHOTO 00pa3iia HeoOXOIMMO
cIaBaTh TOCYAapCTBEHHBIC dK3aMeHbI TINYHO B MockBe. O0yueHue miaTHoe.

M5CH

MOCKOBCKMA FOCYAAPCTBEHHBIA YHUBEPCHTET
AKOHOMUKM, CTATHCTUKH 0 WHOOPMATHKA

M3CH Omnuiaiin 00yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). O6pazoBaTenbHOE
yapexAcHUE, Tpeiararollee OHJIAH IPOrpaMMbl BBICIIETO oOpa3oBaHus. 1o
90% o0yueHusi TPOXOAUT B OHJIAH peKUME Yepe3 BeOMHAphl U KOHCYJIbTAIIUU C
npenojgaBarenssMu 1Mo Skype. HMToroBele aTTECTAllMOHHBIC MEPONPHUATHS U
rOCyJapCTBEHHBIC HSK3aMCHBI CHAIOTCSA JIMYHO B MoOcCkBe nHOO B OJHOM U3
¢bunmmano MOCHU. OGyueHue mniaaTHoeE.

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

oOpazoBarenbHas I1aT@opMa, coueraronue B cebe obecreyeHue yyaluxcs
yu4eOHBIMA MaTepHallaMd B JJIEKTPOHHOW (opMe W HHCTPYMEHTHI PeajbHOTO
KOHTPOJIs 3 (PEeKTUBHOCTH Tporiecca 00yUeHHUs.

.. FI Kfl dCC SIKnaacc (https://www.yaklass.ru) matdopma

3JIEKTPOHHOTO 00pa3oBaHUs ISl IIKOJ, a Tak)Ke oOydarolas OHJIaiH--TUIONIaIKa
I IIKOJIBHUKOB M HUX poAUTENeH. TEeXHONOTHWs CauTa IO3BOJSET IMPOBOJUTH
AJIEKTPOHHBIE TECTUPOBAHUSI U TEHEPUPOBATH 3a/1aHUS, YHUKAIBHBIC I KaXKJI0rO
YUYEHHUKA.

& UCHIi.RU

rasospsonennasvergers [ Jehiurw — 0Opa3oBaTeNbHbIA MOPTal UHTEPAKTUBHOTO
0o0y4eHus AeTel MpU MOMOIIM UHTEPECHBIX UTPOBBIX 3aJIaHUN U 3a]1a4.


https://lecta.rosuchebnik.ru/




Cnucok urepatypbl

OcHoBHasi IMTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemnekTyalbHbBIE CHUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueoHoe nocodue / C.B. ITanpmoB. - Camapa : [ToBomKckwmii
TOCYJapPCTBEHHBIN YHUBEPCUTET TeIeKOMMYHUKaIui u uHdopmaruku, 2017. - 195 c. - Kaura
HaxoauTtcs B 6azoBoit Bepcuu ObC IPRbooks.

2. CeicoeB, /I. B. BBeneHne B TE€OpHIO HCKYCCTBEHHOTO MHTEIUICKTA : ydeOHOE
nocobue / JI. B. Cricoes, O. B. Kypunra, /1. K. [Ipockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anexkrtpoHHsid // Lludpooit
o0pa3oBaTeNbHbII pecypce IPR SMART : [caiiT]. — URL:

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

JonoHuTebHAS IUTEPATYpAa:

1. AsepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHuii B cpene MHTepHeT :
Monorpadus / AsepuenkoB B. U. - bpsHck : BpsHCKMII TocyaapCTBEHHBIM TEXHUYECKUNA
yHuBepcureT, 2012. - 181 c. - Kuura naxogurcs B 6azoBoii Bepcuu IbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBmoB, C. M. CuctemMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHUH TOCYZapCTBEHHBI YHHBEPCUTET CHUCTEM YIPABJICHUS H
panuosnektponnku, 2011. — Yacte 1. — 175 ¢. — Pexxum pmocryna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBmoB, C. M. CuctemMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHoe mocodue / C. U.
ITaBnoB. — Tomck : ToMmMckuil TOCYZapCTBEHHBIM YHMBEPCUTET CUCTEM YIIPAaBICHUS U
panuosnektponnku, 2011. — Yacte 2. — 194 c¢. — Pexxum pocrymna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKyCCTBEHHOTO MHTEJUIEKTA : yaeOHOe rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil ¢penepanbubiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEM., HII., TaoJI. — Pexum JOCTyna: o IIOINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. IIpoekTupoBaHHEe CHCTEM MCKYCCTBEHHOT'O MHTEJUICKTA : YUeOHOE
nocobue / C. JI. Coruk. — 3-e u3n. — Mocksa : UaTepHer-YHuBepcurer MH(popMamoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
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1. OOunmme moJoKeHus

CamocrositenpHass pabora - T[UIaHupyemass ydeOHas, ydeOHO-HCClIeIoBaTeIbCKasl,
HAy4YHO-UCCIIeIOBATeNbCKasi padoTa CTYACHTOB, BBITIONHsEMAsi BO BHEAYAUTOPHOE (ayTUTOPHOE)
BpeMs 10 33JaHMI0 M TpU METOAMYECKOM PYKOBOJCTBE IIpernojaBaTens, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusi (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYAaCTUU MPENOJaBATEINS,
OCTABJISIIONIEM BEYIIYIO POJIb 32 pabOTON CTY/ICHTOB).

CamocrositenpHast pabota crynentoB (CPC) B BY3e siBisiercss BaxHBIM BUJIOM y4eOHOU
U Hay4dHOM JeATenbHOCTHM cryaeHTa. (CamocrositenbHas padoTa CTYJEHTOB HIpaeT
3HAUUTENBHYIO POJIb B PEHTUHTOBOM TEXHOJIOTUU O0yUEHUSI.

K ocHOBHBIM BUAaM caMOCTOSATEIbHONU PabOTHI CTYA€HTOB OTHOCSITCS:

— ¢opMupoBaHHE U YCBOSHHE COJEp)KaHHMS KOHCIEKTa JIeKIMid Ha 0ase
PEKOMEH/JIOBAaHHOM  JIEKTOpOM  y4eOHOM  JuTepaTyphl, BKJIo4Yas  MHGOpPMAIMOHHbBIE
o0pa3oBaTeNbHbIE PECYPCHI (AIEKTPOHHBIE YUeOHUKH, SJCKTPOHHbIE OMOIMOTEKH U Ap.);

— HAITMCAHKE JTOKJIAJOB;

— MOATOTOBKA K CEMUHApaMm, MPaKTHIECKUM U J1abopaTOpHBIM paboTam, uX 0hOpMIICHHUE;

— COCTaBJIEHHE AaHHOTHUPOBAHHOTO CIHMCKAa CTaTe€il M3 COOTBETCTBYIOIIMX KYPHAJIOB IO
OTpacJIsiM 3HaHWH (TI€IarorHIeCKUX, ICUXOJIOTHUECKUX, METOAMYECKUX U JIp.);

— BBINOJHEHHE Y4eOHO-UCCIIEI0BATENLCKUX PA0OT, MPOEKTHAs JAesITeIbHOCTD;

— MOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK M pEeKOMEHAALMHA MO PElIeHUI0 MpoOIeMHOM
CUTYaIlUH;

— BBINIOJIHEHUE JIOMAIIHUX 3aJaHuil B BUJAE PEUICHHs OTIEIbHBIX 3a]ad, MPOBEACHUS
TUTIOBBIX PACYETOB, PACYCTHO-KOMIBIOTEPHBIX W HMHAWBHIYATbHBIX pPa0OT MO OTAETHHBIM
pazzenaM coliep>KaHus JUCIUILIAH U T.11.;

— KOMIIBIOTEPHBIA TEKYIIUH CAMOKOHTPOJb M KOHTPOJb YCIeBaeMocTH Ha 0ase
AIIEKTPOHHBIX 00YJAIOIIUX U ATTECTYIOIIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX pa0doT (IMPOCKTOB) B paMKax JUCIHUILINH;

— BBINOJHEHHE BBITYCKHON KBaJIM(DUKAIIMOHHOM paboThI U JIp.

MeToauka OopraHu3alfi CaMOCTOSTENILHON pabOThl CTYACHTOB 3aBUCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEH H3ydaeMOM IHCUUIUIMHBI, 00b€Ma 4YacoB Ha €€ W3Yy4YeHHEe, BUAA
3alaHuil Il CaMOCTOSITEIbHONW Pa0OTHI CTYIEHTOB, WHAMBHUAYAIbHBIX Ka4eCTB CTYIEHTOB U
YCJIOBHH Y4EeOHOU NIEATETLHOCTH.

[Iporecc opraHu3alMu CaMOCTOSITENBHOW pabOThl CTYIEHTOB BKJIIOYaeT B cels
CJIETYIOIINE ATAIbI:

® TIOJrOTOBUTENIbHBIN (OIpeneneHue Iened, COCTaBlIEHHEe IMPOrpaMMbl, MOJITOTOBKA
METOJMYECKOT0 00ecreyeHus, MOAr0TOBKa 000PYy10BaHMUs );

® OCHOBHOW (peanu3alys MPOrpamMMbl, UCIIOJIb30BAHUE MPUEMOB MMOMCKA UH(OpMALINH,
YCBOGHHUS, TepepaboTKHU, NTPHUMEHEHHUs, TNepeladyd 3HaHuW, (UKCHPOBAHHE PE3yIbTaTOB,
caMoOpraHu3aIus npoiecca paboThl);

® 3aKJIIOYMTENbHBIN (OLIEHKAa 3HAYMMOCTH W aHaJU3 pPe3yJIbTaTOB, UX CHCTEMaTU3allUs,
oueHka 3((EKTUBHOCTH MpPOrpaMMbl U TPUEMOB pabOThl, BBIBOJABI O HAMpPaBJICHUAX
ONTUMU3AINH TPYQ).

CamocrtositennbHast  pabora mo  aucuuiuimHe  «VICKYCCTBEHHBIM  HMHTEIUIGKT B
npodeccuoHaIbHON cepe » HampaBiieHa Ha (GOPMUPOBAHHE CICTYIONTNX KOMIETEHINH:

Kon, popmynupoBka Koa, popmynupoBka HHIAUKATOPA IInanupyemblie pe3yabTaThl
KOMIICTEHIINH 00yICHMSI TT0 AUCIIUTLINHE
(MomyITIO), XapaKTEPHU3YIOIIHE
3Tanbl OPMUPOBAHUS
KOMIICTCHIIUH, HHIUKATOPOB

[IK-10 Croco0en | MJI-1.11K-10. Cnocoben | 'OTOBHOCTBH NMPUMEHSTH MPH
HCIONB30BaTh  LU(POBBIC | OPHCHTHPOBATBCS B COBPEMCHHBIX | pellleHUU 3a1au
TEXHOJIOTUH, TEHACHUMAX  pa3BUTHS  IH(POBBIX




CTICIHATH3UPOBAHHOE TEXHOJIOTHH, BBIOMpPaTh TEXHONIOTHH | TPO(ECCHOHATBHOM
IPOrpaMMHOE OOECIIEYCHHE, | WIM  NPOTPaMMHBIE  CPEICTBA VIS | nesiTeIbHOCTH
METO/IbI UCKYCCTBCHHOT'O | pEIICHHMs IIOCTaBJICHHBIX 3a/1a4 CICLUATH3UPOBAHHOE
UHTEIIEKTa } B | U/I-2. TIK-10. CrocobeH HpUMEHATH POrpaMMHOE  00eCIICUeHH e
npodeccnoHaIbHOM npu pemieHnn S8 | L oo Bl MCKYCCTBEHHOTO
JeATeIbHOCTH npodeccroHaIbHOI JeATeTbHOCTH

CIICIHAIN3UPOBAaHHOE  MPOrPAMMHOE MHTCILTCKTA.

0BeCIICUCHIC " METOEI l'oToBHOCTH pa3zpabaTbiBaTh

HCKYCCTBEHHOT'O MHTEIJIEKTa y | OCHOBHBIC MOAYH

MALIMHHOTO 06yYeHUs MHTEIUIEKTYAIbHBIX CHUCTEM,

BJIAJICTh NIPUEMAMHU PELICHUS

na-3. [K-10. CnocoGen | IIPAKTHICCKUX  3aJla4 B

060CHOBBIBATH TIPMMEHEHHE TOTo HiH | IPEAMETHON 00IacTH.

HHOTO aJIropuT™Ma MAaIIMHHOTO

oOydeHHsI Uil PeIICHHs KOHKPETHOM

3a1a4u

nj-4. [IK-10. Cnocoben

pa3pabaTbIBaTh IpOrpaMMHOE

obecnieyeHne, OpPUTHHAIBHBIC MOJEIN

" AJITOPUTMBI HCKYCCTBEHHOT'O

MHTEIUIEKTa ¥ MAIIMHHOTO OOy4YEeHUs B

npodeccroHaIBHOM AeATeTbHOCTH

2. Iesab u 321241 CaMOCTOATEILHON PadOThHI

Benymas nens opranmsanum u ocymectieHuss CPC coBmagaer ¢ menbro oOydeHHS
cTyaeHta — (opMupoBaHue Habopa OOIIEHAyYHBIX, MPO(ECCHOHATBHBIX M CIHEIHAIbHBIX
KoMIreTeHImii  Oynymiero OakamaBpa 1O HampasieHuto mnoarotoBku «llemarormueckoe
o0paszoBaHHEY.

ITpu oprannzanuu CPC BaXXHBIM 1 HEOOXOJMMBIM YCIIOBUEM CTAHOBATCS (HOPMHUPOBAHHE
YMEHUS CaMOCTOATENBHOW paOOThl A1 MpUOOpETeHHs] 3HAaHWH, HAaBBIKOB U BO3MOXHOCTH
OpraHu3aiy y4eOHOM U HayyHOH JesTenbHOCTH. Llenbio camocTosTensHON paboThl CTYICHTOB
ABISICTCA OBNIAJCHUE (DyHIAMEHTAJIbHBIMM 3HAHUSIMH, HPOPECCHOHAIBHBIMU YMEHUSAMH H
HaBBIKAMU  JIEATEBHOCTH 1O  TPOQHII0, ONBITOM TBOPYECKOH, HCCIIEAOBATEIBCKOM
JESATECIIBHOCTH. CamocrostenbHass ~ paboTa  CTYIEHTOB CIIOCOOCTBYET  pPa3BUTHUIO
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH ¥ OPTaHU30BAaHHOCTH, TBOPUECKOT'0 IIOJIX0/1a K PELLIEHUIO
po0JeM yueOHOTO ¥ TPO(HEeCCHOHATBFHOTO YPOBHS.

3agauamu CPC saBisiorcs:

e CHUCTEMAaTH3allMsl W  3aKPEIUICHHE IIOJYyYEHHBIX TEOPETHUYECKUX 3HaHUM U
IIPAKTUYECKUX YMEHUHN CTYJCHTOB;

e yriyOJieHHe U paclIupeHUE TEOPETUUECKUX 3HAHUM;

e (QopMHpOBaHHWE YMEHHMHA HCHOJb30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIECLUAIBHYIO JINTEPATYPY;

® pa3BUTHE I03HABATEIbHBIX CIOCOOHOCTEM M AKTMBHOCTU CTYAEHTOB: TBOPYECKOM
MHULMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OpPraHU30BaHHOCTH;

¢ (GopMHpPOBaHHE CAMOCTOSTEIBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpas3BHUTHIO,
CaMOCOBEPIIECHCTBOBAHHUIO U CAMOPEATIU3alluu;

® Da3BUTHUE MCCIIENOBATENbCKUX YMECHHU;




¢ MHCIIOJIb3OBAaHHUEC MaTrcpHualia, C06paHHOFO " MOJYUYCHHOI'O B XO0A€ CaAMOCTOATCIIbHBIX
3aHATUI Ha CEeMHHApax, Ha MPAKTHYECKUX W JIAOOPATOPHBIX 3aHATUAX, NPU HANHUCAHUH
KYPCOBBIX W BBINTYCKHOH KBaTHM(UKAIMOHHONW padoT, mia 3(PQPeKTUBHOW MOATOTOBKH K

HUTOI'OBBIM 3a4€TaM U dK3aMCHaM.
3. TexHosoruyeckasi KapTa cCaMOCTOSTEJIbHOI PadOThI CTyIeHTa
JJ1st cTyieHTOB 04HOI (pOpMBI 00yUeHHS:

Konwr CpenctBa u O0OBeM 4acoB, B TOM YHCIE
peanuzye TEXHOJIOTUHU CpPC KonTakTH Bcero
MBIX B OIIEHKH ast pabora
COMIIETEH U] ACSITEIHHOCTH .
. CTYJICHTOB
LU, npernojana
WHIUKATO TeIeM
pa(oB)
5 cemecTp
N-1nk- IToaroroBka moknana | Jdokmazg 9,0 1,0 10
10
NT-2m-
10
N/-1nk- | [logroroBka K CobecenoBanue 18,0 2,0 20
10 1a00paTOPHBIM
W-2nk- | 3aHATHSAM
10
N-1nk- | Pa3zpabotka 3ammura npoexTa 37,8 4,2 42
10 HCCIIeIOBATENIbCKOTO
N-2nk- | mpoekTa
10
Nroro 3a 5 cemectp 64,8 7,2 72
Hroro 64,8 7,2 72
JISl CTYIEHTOB 04HO0-32049HOi1 opMbI 00yUeHMSI:
Konwr CpenctBa u O0BeM 4acoB, B TOM YHCIE
peanuzye TEXHOJOTHH CpPC Konrakta Bcero
MBIX B OILICHKHU ast pabora
COMIIETOH UJI ACATCIBHOCTH c
. CTYJICHTOB
LU, npenoiaBa
WHIUKATO TeleM
pa(oB)
5 ceMecTp
NJ-1nk- | [lonrotoBka noknaga | Jloxman 9,0 1,0 10
10
N/1-2mk-
10




WJ-1mx- | ITogroroBka x CobecenoBanmne 18,0 2,0 20
10 1a60paTOPHBIM
N-2nk- | 3aHATHSAM

N-1nk- | Pa3pabotka 3amura npoexra 55,8 6,2 62
10 HCCIIEA0BATENLCKOIO
NA-2nk. | mpoekTa

Hroro 3a 5 cemectp 82,8 9.2 92
Hroro | 82,8 9,2 92

4. Ilopsaok BbINOJHEHHUS CAMOCTOSATEIbHOM PA00ThI CTYAEHTOM
4.1. Memoouueckue ykazanus no pabome ¢ y4eOHoU Jumepamypou

[Ipu pabGoTe ¢ KHUTONH HEOOXOAMMO MOAOOPATh JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3anucH. s nmogbopa aureparypsl B OMOIHOTEKE HCIIONB3YIOTCS al(haBUTHBINA U
CHUCTEMAaTUYECKHI KaTaIoru.

Ba)xHO MOMHUTH, YTO palrioHATbHBIE HABBIKKM PAabOTHI C KHUTOM - 3TO BCETJa OOJbIIas
SKOHOMMSI BpEMEHU U CUJI.

[IpaBwibHBIE TOHOOp YYEOHUKOB PEKOMEHAYETCS TMpernojaBaTelieM, YHTAIOIIUM
JeKUMOHHBIN Kypc. HeoOxonumas nureparypa MOXeT OBITh TakKe yKa3aHa B METOJMYECKHX
pa3paboTKax 1Mo JaHHOMY Kypcy.

W3yyast matepuan no y4eOHUKY, CIE€IyeT MEePEeXOAUTh K CIEIYIOIIEMY BOIPOCY TOJIBKO
Moclie TPaBUIBHOTO YSCHEHHWS TMPENbIAYIIero, OMKCHIBas Ha OyMmare BCE BBIKIAIKA U
BbIUKCJICHHS] (B TOM YHUCJE T€, KOTOpble B y4yeOHHKE OIYIIEHbl WM Ha JIEKUUU JaHbl AJIs
CaMOCTOSITEJIbHOTO BBIBOJIA).

[Tpu u3yuenuu 0601 AUCHUIIIINHBI OOJBIIYIO U BaXKHYIO POJIb UTPAET CAMOCTOSTENbHAS
WHAUBHUAyallbHAs paboTa.

Oco0oe BHHMMaHME CJeAyeT OOpaTUTh Ha OINpeAeseHHE OCHOBHBIX MOHATHH Kypca.
CTyneHT JOKeH MOApoOHO pa3dupaTh MPUMEPHI, KOTOPBIC MOSCHAIOT TaKUe ONMpEAeTeHUs, U
YMETh CTPOHUTH AaHAJIOTWYHbIE MPUMEPHl camocTosTenbHo. HykHO 100UBAaTbhCS TOYHOTO
NPEACTABICHUSI O TOM, 4YTO u3ydaelib. [l0J€3HO COCTaBIATH OMOpHBbIE KOHCHEKTHI. [lpu
M3YYEHUH MaTepuaja 1Mo y4eOHHKY MOJIe3HO B TeTpaau (Ha CleluHaIbHO OTBEIEHHBIX MOJISX)
JIOTIOJIHATh KOHCHEKT JeKUMuid. TaM ke cielyeT OTMEeYaTh BOMPOCHI, BBIACICHHBIE CTYIAECHTOM
JUTsL KOHCYJIbTAIlUU C MPENO0/IaBaTENIEM.

BbiBOIBI, MTONTyYEHHBIE B pe3yJIbTaTe U3YUEHUS, PEKOMEHIYETCSl B KOHCIIEKTE BBIIEIATD,
YTOOBI OHH MPH MEPEUUTHIBAHUH 3aITUCEH JTyUIlle 3alIOMUHAIKCD.

OneIT MOKAa3bIBa€T, YTO MHOTHM CTYACHTaM IMOMOTAeT COCTABJICHHE JUCTa OIMOPHBIX
CUTHAJIOB, COJIEpIKaIlero BaKHEHIIMe U Haubosee 4acTo ynorpedisieMmbie GOpMyIibl U MOHATHUA.
Takoil TUCT MOMOraeT 3amOMHUTH (OPMYJIbI, OCHOBHBIC MOJIOKEHUS JICKIIMH, a4 TaKKE€ MOXKET
CILY’>KUTb ITIOCTOSIHHBIM CIIPAaBOYHUKOM IS CTYJIE€HTA.

UreHne Hay4yHOrO TEKCTa SABJISETCS YAaCThbIO MO3HABATEIBHOM JAesTeNnbHOCTU. Ee menp —
U3BJIEYCHHE U3 TEKCTa HE0OX0auMOo# nHpopmauu. OT TOro Ha CKOJBKO OCO3HAHHA YUTAIOIIUM



coOCTBEHHasi BHYTPEHHSSI yCTAaHOBKAa NpU OOpallleHWHd K MEYaTHOMY CJIOBY (HaWTH HYXHbIE
CBCACHUA, YCBOUTH I/IH(bOpMaL[I/IIO MOJIHOCTHIO WJIM YaCTHUYHO, KPUTHYCCKU IMPOAHATIU3UPOBATH
MaTepHua U T.I.) BO MHOTOM 3aBHCHT 3(P(PEKTUBHOCTh OCYIIECTBIISIEMOTO JICHCTBUSI.

Beinensior uemuvipe ocnogHnbie ycmanosKu 6 YmeHuu HAyuHo20 MeKcma:

MH(POPMaITMOHHO-TIONCKOBBIN (3a/1a4a — HAUTH, BBIJICIIMTH HICKOMYIO HH()OPMAITHIO)

yYCBauBaromias (yCI/IHI/IH yuTaTClid HalpaBJICHbBI Ha TO, t-ITO6I>I KaK MOXHO IIOJIHEEC
OCO3HAaTh W 3allOMHUTh KaK CaMH CBEJEHUS H3JIaraéMble aBTOPOM, TaK MU BCIO JIOTHKY €ro
paccyxaeHHi)

AQHAJIUTUKO-KPUTHYECKAsl (YUTATeNlb CTPEMUTCS KPUTHUECKH OCMBICIUTh MaTepual,
MIPOAHATM3UPOBAB €T0, ONPEICTUB CBOC OTHOIICHHE K HEMY)

TBOpUECKas (CO3[aeT y YHUTATessl TOTOBHOCTh B TOM WJIM MHOM BUJE — KaK OTIPABHOI
MYHKT JJIS CBOMX PAcCYXIEHUH, Kak 0o0pa3 Jyuisl IEHCTBUS MO aHAJOTUH | T.I. — UCIOJIB30BaTh
CY)KICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3padOTaHHYI0 METOJHUKY,
JOTIOJIHUTD UX, IOABEPTHYTh HOBOM IIPOBEPKE).

OcHognbie U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHPOBaHHE — TMPEAEIBHO KpaTKOE CBSI3HOE OINHUCAHUE IIPOCMOTPEHHOW HIIHU
IIPOYNTAHHON KHUTH (CTaTbU), €€ COAEPIKAaHUs, NCTOYHUKOB, XapaKTepa U Ha3HAuYCHMS,;
[InmanupoBanne — KpaTKas JIOTHYECKash OpraHM3alusi TEKCTa, pacKpbIBaroIas

COJIEpXKaHUE U CTPYKTYPYy U3y4aeMOro MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIECHUE OCHOBHBIX YTBEP)KICHHI aBTOpa 0Oe3
pUBJICYEHUS (PAKTUUECKOTO0 MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTa BBIACPIKEK, U3BJICUCHHI, Hanboee
CYILIECTBEHHO OTPAXKAIOUIUX Ty WJIH UHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHue — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JI0KEHHE COAEPIKAHMS
IIPOYUTAHHOTO.

KoHCneKT — CI0XHBIH c110co0 M3JI05KEHUS COJIepKaHUsl KHUTH MM CTaThU B JIOTHYECKOU
nociea0BaTelbHOCTH. KOHCTIEKT akKyMyJIupyeT B ce0e Mpeablayline BUIbl 3aluCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEpP’)KaHNE KHUTH, cTaThu. [109TOMY yMeHuUe COCTaBIATh IUIaH, TE3UCH,
JienaTh BBIMUCKH U JPYTHE 3alUCH ONPEAEIIAET U TEXHOJIIOTHIO COCTABICHHS KOHCIIEKTA.

Memoouueckue ykazanus no cOCMagieHu0 KOHCneKma:

1. BHUMaTENbHO MPOYUTAUTE TEKCT. Y TOUHUTE B CIPABOYHOW JIUTEPATYPE HETOHSITHHIE
cnoBa. [Ipu 3anucu He 3a0yAbTe BRIHECTH CIIPABOYHBIC JAHHBIC HA TOJS KOHCIIEKTA,

2. Breimenure r1aBHOE, COCTaBhTE IIJIaH;

3. Kpatko chopmynupyiiTe OCHOBHBIC MOJOXKEHHSI TEKCTa, OTMEThTE apryMEHTAIUIO
aBTOPA;

4. 3akoHCHEKTUpPYITE  Marepual, 4YETKO  cieqysd  nyHkram  IuaHa.  Ilpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBAMH. 3aIllUCH CIIEAYET BECTHU
YETKO, SICHO.

5. I'paMOTHO 3amnuchiBaiiTe HUTaThl. [[uTHPYS, yUUTHIBAalTE JJAKOHUYHOCTH, 3HAYUMOCTD
MBICJIH.

B TekcTe KOHCIEKTa kKenareJbHO NPUBOJUTH HE TOJIBKO TE3UCHBIE MOJIOXKEHUS, HO U UX
NoKaszarenbcTBa. [Ipu oopMiIeHUN KOHCIEKTa HEOOXOAWMO CTPEMHUTHCS K €MKOCTH Ka)JI0ro
nperioxkeHus. MpICTu aBTOpa KHUTH CleAyeT H3jaraTb KpaTko, 3a00Tsich O CTuie u
BBIPA3UTEILHOCTH HANMMCAHHOTO. UHCIIO JOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JOKHO OBITh
JOTUYEeCKHM  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI  paclpeieNsiTbcs B ONpeAeNeHHOM
IIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKType mnpousBencHus. s yTouyHeHus u
JOTIOTHEHUS HE00XO0IUMO OCTaBJIATH MOJIS.

OBnazieHre HaBBIKAMU KOHCIEKTHPOBaHUS TPeOyeT OT CTyAEHTa IIeNeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSTEIILHONW PaOOTHI.

4.2. Memoouueckue ykaszauus no n0020mosKe K npaKmu4eckum u 1a60pamopHbiM 3aHAMUIM

Jlyis Toro 4TOOBI MPAaKTHUYECKUE U JIaOOpaTOpHbIE 3aHATUS MPUHOCHIN MaKCUMAJbHYIO
[OJb3y, HEOOXOOUMO TOMHHMTH, YTO YIPAXHEHWE U peIIeHUEe 3aJad IMPOBOAATCA I10



BBIUMTAaHHOMY Ha JIEKIUSAX MaTepuajy U CBs3aHbl, KaK IpaBWIO, C JAETaJbHBIM pPa3doopoM
OTJIEIbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CieayeT NoAYepKHYTh, YTO TOJIBKO MOCIE YCBOEHUS
JIEKIIMOHHOTO MaTepuaja C ONPEeTICHHOW TOYKU 3pEHHS (a MMEHHO C TOH, C KOTOpOH OH
U3JaraeTcs Ha JIEKIHIX) OH OYyAeT 3aKperIAThCs Ha MPAKTHUECKUX 3aHATHIX KakK B pe3yibTare
oOCyXXJIeHUSI U aHallu3a JIEKIMOHHOIO MaTepuasa, Tak M C MOMOIIBI0 PEIIeHUs: MPOOIEeMHBIX
cuTyauui, 3agad. [Ipm 3THUX YCIOBUSAX CTYJEHT HE TOJBKO XOpOIIO YCBOMT MaTepuai, HO U
HAy4YUTCSl MPUMEHSTh €ro Ha MpaKTUKE, a TAaK)Ke IMOJYYHUT JOMOJHUTENbHBIN CTUMYN (M 3TO
OYCHb BAXKHO) JUISI aKTUBHOM MTPOPAOOTKH JICKLIUH.

[Ipu camocTOSITENEHOM PELICHUH 3aJa4 HYKHO OOOCHOBBIBATH KaXJbIil 3Tal perieHwus,
UCXO0Js U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Eciii CTyIeHT BUIUT HECKOJIBKO ITYTEH pelIeHus
npoOiemMbl (3a/1aun), TO HY)KHO CPaBHUTh MX M BBIOpaTh caMblii panroHanbHbIN. [lone3no mo
Hayaja BBIUMCICHUN COCTaBUThb KpAaTKU IUIaH pemeHus mnpobiemsl (3amaun). Pemenwue
npoOJIEMHBIX 3aJa4 WM MPUMEPOB CIEAYyeT MU3jaraTh MOAPOOHO, BHIYMCIEHHUS pacrojiaratbh B
CTPOTOM TOPSIAKE, OTHENssl BCIIOMOTaTENbHbIE BBIUMCICHHMS OT OCHOBHBIX. PemieHus npu
HEO0OXOIUMOCTH HY)KHO COMPOBOKIAaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTeKaMi U PUCYHKAMH.

Crnenyer MOMHUTB, YTO pELICHHE KaXa0i y4eOHOW 3ajaud JOJDKHO JIOBOAMUTHECS /0
OKOHYATEJIbHOTO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXKHOCTH C
BBIBOAOM. [loydyeHHBIH OTBET cienyeT MPOBEPUTH CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYIIECTBa
nanHou 3amauu. [lonmesHo Takke (eciau BO3MOXKHO) peEliaTh HECKOJIBKUMH CIIOCO0aMHU |
CPaBHMUTbH IIOJIYYEHHBIE pe3ynbTaThl. PelieHue 3ahaud AaHHOTO THNA HY)XHO IPOAOJDKATH 0
NPUOOpPETEHUS TBEPIBIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue yKkazanus no camonposepke sHaHuu

[Tocne n3yyeHUs: OMpPEENIeHHON TeMBl MO 3aMUCSAM B KOHCIEKTE U Y4EOHHKY, a TaKxKe
pElIeHNs TOCTaTOYHOI'O KOJMYECTBA COOTBETCTBYIOLIMX 3aJad HAa MPAKTUUYECKUX 3aHATUAX U
CaMOCTOSTENIBHO CTYAEHTY PEKOMEHIYETCs, MPOBECTH CAMOIPOBEPKY YCBOCHHBIX 3HAHMI,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 10 U3YYEHHOH TEME.

B ciyyae He06X0AMMOCTH HYKHO €llle pa3 BHUMATENIbHO pa300paThcs B MaTepuae.

WNHorna HELOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOI'O BOIIPOCA BBISICHAETCS TOJIBKO IPU
M3Y4YEHUH JNaJbHEUIIEro MaTepuana. B aTtom ciydae Hago BEpHYTHCS Ha3al U MOBTOPUTH IIOXO
YCBOCHHBIM Marepuayl. BaHbli KpUTEpPUl YCBOCHHMS TEOPETHYECKOI0 MaTepualla - YMEHHE
pelath 3aJa4yd WM MPONUTH TECTUPOBAHUE MO TpoilAeHHOMY Marepuany. OJHAKoO clenyer
IIOMHMTb, YTO INPaBWJIBHOE PEIICHUE 3a7aud MOXET IOJIyYUTbCS B PE3Yy/IbTaTe MPUMEHEHUs
MEXaHUYECKHU 3ay4eHHBIX (hopMyI 6€3 TOHUMAaHUS CYITHOCTH TEOPETHUECKHUX MOJI0KEHUH.

Bomnpocsl 1u1st cobecenoBanust
ba30BbIi1 ypoBEeHb

Tema 1. [Ipumenenue MM B coBpeMEHHOM JKHU3HMU.

1. Obm1ee mpencraBiaeHre 00 HCKYCCTBEHHOM WHTEIUIEKTE.
2. Hcnonp30BaHue NCKYCCTBEHHOTO MHTEIUIEKTA B PAa3IMYHBIX cepax.
3. HepCHGKTI/IBBI HCIIOJIb30BaHUA UCKYCCTBCHHOTO MHTCIIJICKTA.

Tema 2. [IporpamMmHOe oOecrieyeHre 1 OHJIaiiH CepBUCHI, TpuMeHsiembie B M.

DKcneprMEeHTaIbHBIN 3BOIOLIMOHHBIN XapakTep pa3padoTok cuctem M.
Bo3MoxHOCTH porpaMMHBIX CPEACTB ¢ mpuMmeHeHnem NU.
TpeboBanus k nporpamMmmaomy obecneyenuto M.
SI3pikK porpammupoBanus s 3aaaqd M.

8. [lonsatne 06 ouToNOrMsAX. BO3MOXHOCTM TNPUMEHEHUS OHTOJIOTHH B
poQeCCUOHATIBHOMN 1EATEIbHOCTH.

Nowhe



Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIEKTa B COBPEMEHHOM 00pa30BaHUMU.

—

W ckyccTBeHHBIM MHTEIIEKT B 00pa30BaHUM.
2. HckyccTBEHHBINM HHTEIIEKT: KOHKYPEHT WM TOMOUTHUK yYUTENsA?
3. «becrunoTHOE» 0Opa3zoBaHMeE.

Tema 4. IlpumeHeHHWE MCKYCCTBEHHOTO WHTEUIEKTAa TPU BHEIPEHUU MHU(PPOBBIX
00pa3oBaTeNbHBIX MIAT(GOPMEHHBIX PEILICHHA.

WuTennekryanbHble THIOTOPCKHE CUCTEMBI U aJalITUBHOE 00yYEHHE.

[Ipumeps 1 0COOEHHOCTH CUCTEM aJalTUBHOTO O0YUYCHUSI.

CranpapTHble 3aJa4d aJalTUBHOTO O0Y4EHUSI.

MHTemiekTyanbHbIN aHaIU3 JaHHBIX U 00pa3oBaTeIbHAsl aHAIUTHKA.
XapakTepucTUKa U MIPUMEPHl POCCUICKUX 00pa30BaTEIbHBIX OHIAWH-TIIATPOPM.

O NNk

I1oBbIIIEHHBIN YPOBEHB

Tema 1. [Ipumenenue MM B coBpeMEHHOM JKHU3HMU.

0. Cdepbl npuMEHEHHS CHCTEM UCKYCCTBEHHOT'O MHTEIIICKTA.
10. [TpoGaemMbl HCTIOBE30BaHUS UCKYCCTBEHHOTO MHTEIIJICKTA.
11.  OOmee mnpencTaBIeHUE O NPUMEHEHHH HWCKYCCTBEHHOTO WHTEIUIEKTa B

npohecCuOHANBbHOM e TeIbHOCTH.
Tema 2. [IporpamMmmHOe 0OecTieueHrE U OHJIAH CEPBUCHI, TpuMeHsembie B .

Knaccudukanmst HHTEIIEKTyaTbHBIX CHCTEM.

S3pixkn JIMCIT u ITJISHEP B UN.

[Tpumenenue s3pika mporpammupoBanus PY THON B pazpabotke cuctem M.
Onucanue s1361k0B R 1 PROLOG s pemrenust 3agau UN.

Bo3MoxHocTu cucteMbl Protége mist co3ianusi OHTOJIOTHIA.

Nk W=

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIEKTa B COBPEMEHHOM 00pa30BaHUMU.

1. [TpoGiiembl COBpEMEHHOTO 00pa30BaHMsI, KOTOPHIE MOYKHO PEIINTH C MOMOIIBIO
nn.

2. [TpoGiemMbl HCNIOTB30BAaHHUS UCKYCCTBEHHOTO HHTEIUICKTAa B 00pa30BaHHH.

3. MeTtoapl ~ MCKYCCTBEHHOTO  MHTEIUIEKTa  Kak  CIOcO0  MpeoJoJeHuUs
byHIaMEHTAIBHBIX TTPOOJIEM COBPEMEHHOT'O 00pa30BaHUs.

4. XapakTepucTUKa U MPUMEpPHI 3apyO0eKHBIX 00pa30BaTeNbHBIX OHJIAHH-TIIAT(HOPM.

Tema 4. IlpumMeHeHHE HWCKYCCTBEHHOTO WHTEIUIEKTa TPU BHEAPEHUHM LU(POBBIX
00pa3oBaTenbHBIX TIATQOPMEHHBIX PEIICHUH.

1. [lpumMeHeHne  HMCKYCCTBEHHOTO  HMHTEIUIEKTAa IS OIEHKM  KadecTBa
00pa3oBaTeNBpHOTrO Mpolecca.

2. ABTOMaTHYeCKasl OIIEHKA KaueCTBA MMChbMEHHBIX Pa0dOT 00yJarONIiXCsl.

3. AnHanun3 oOpaTHON CBA3HM OT OOYYAIOUIMXCS W KOHTPOJIb Ipolecca O0y4eHUs: Ha

OCHOBE O0OpabOTKM TEKCTOBOW WHGOPMAIIMU W3 COIHAIBHBIX CeTed M 00pa30BaTeIbHBIX
dbopymoB.

4. TexHONMOTHH HMCKYCCTBEHHOTO HHTEIUICKTA: BO3MOXHOCTH W TPUMCHEHHE B
o0pa3oBaTensHOI cpejie.



4.4. Memoouueckue ykazauus no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, pedhepamos, dcce,
HayuHulX cmametl u m.o.)

Ilepen Tem, kKak NPUCTYNHUTHh K HAMHCAHUIO HAYYHOTO TEKCTA, BAXKHO pa3olOparhcs,
KaKoBa MCTHUHHAs LIeJb BaIIero HAYYHOI'O TEKCTa - 3TO IMOMOKET BaM pa3yMHO pacHpelesIuTh
CBOM CUJIBI U BPEMSI.

Bo-nepBbIX, cHauana HY>KHO ONPENENUTHCS C HUJee HAayyHOro TEKCTa, a IS 3TOro
HEOOXOJUMO HAyYUTHCS JIMOO OTHOCHUTBCS K pa3HBIM SBICHHUSIM W (aKTaM HECKOIBKO
KPUTHYECKH (CBOSI MJesd — KaK MHasg TOYKa 3PEHHUA), JIMOO HAayUUTHCS YBIIEKAThCS KAKUMHU-TO
U3BECTHBIMHU UJCSIMH, KOTOPBIE HYXKIAIOTCS B J0padOTKe (Waes — Kak ONTHUMHCTHYECKas
MO3UIMS U HANpaBICHHOCTh Ha JajbHeEillllee COBEPIIEHCTBOBAaHHE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPTraHU30BLIBATH CBOE BPEMsl, Be/lb, KaK M3BECTHO, CBOOOJHOE (OT BCSKHX
[JIynocTel) BpeMsi — Ba)KHEHIee YCIOBHE HACTOAIIETO TBOPUYECTBA, ISl HEro HAKOHEL-TO
nosIBIIsIeTCs BpeMsi. MlHOrja IMEHHO Ha OpPTaHM3AIMI0 TAaKOTO BPEMEHM YXOIHWT HeMajas 4acTh
CHWJI U TAJIaHTOB.

[Tucate crnemyer SICHO W TOHSATHO, CTapasch OCHOBHBIC IMOJOXEHUS (HOPMYIUPOBATH
YETKO M HEJABYCMBICIICHHO (YTOOBI M caMOMy TIOHSTHO OBbUIO), a TaKXe CTPEMSChH
CTPYKTYpUpPOBaTh CBOW TEeKCT. Kaxknmblil pa3 HaJO MPEACTaBIATh, YTO Balll TEKCT OyIET KTO-TO
YUTaTh M €My 3aXO4YeTcsi COPUEHTHPOBATHCS B HEM, OBICTPO HAXOIUTh OTBETHl Ha
WHTEPECYIOIINE BOMPOCH (320/IHO MPEICTaBbTe ce0sl Ha MECTEe TaKOoTo 4enoBeka). [IoHsITHO, 9TO
pabota, HammWcCaHHas «CIUIONIHBIM TEKCTOM» (0€3 3arojoBKOB, 0€3 BBIJIEICHUS KPYITHBIM
mpudToM HamboJee BaXHBIM MECT M T, 1.), Y KYJIbTYPHOTO YHTATENs JODKHA BBI3BIBATH
Ope3riaMBOCTh U JaXKe XKaJIOCTh K aBTOPY (MCKIIOYEHHUS COCTaBJISIOT HEKOTOpbIE ApEBHUE
TEKCThI, KOTJ]a ¥ KaHp ObLI MHOW M K TEKCTaM OTHOCWIIMCHh MHAue, Ja U CAMHX TEKCTOB OBLIO
ropa3o MEHbIlIe — HE TO, YTO B JMOXY «MH(POPMAIMOHHOTO B3PbIBa» U COOTBETCTBYIOIIETO
«UH(pOPMAIIIOHHOTO MYCOpay).

O0beM TekcTa W pas3audHbie OPOPMHUTEIbCKHE TpeOOBaHWS BO MHOTOM 3aBUCAT OT
MPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBeJICHUU TIOPSIKOB.

Pedepar (moxmam)- 3TO camMOCTOATETHLHOE HCCIIEIOBAHHUE CTYACHTOM OIPEACIICHHON
pOo0OJIeMbI, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He momkHa cocTaBisAThCA W3 (PparMeHTOB cTaTeil, MOHOTpaduii, MOCOOUH.
Kpome mpoctoro mznoxenusi GakToB W LUTAT, B pedepare AOHKHO MPOSBISATHCS aBTOPCKOE
BUJICHHUE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTpuM OCHOBHBIE ATarbl TOJATOTOBKU pedepaTta CTYACHTOM.

Brimonaenue pedepara HaunHaeTCs ¢ BBIOOPA TEMBI.

3areM CTYIEHT MPHUXOAUT Ha TEPBYIO KOHCYIbTAlMI0O K PYKOBOJIUTENIO, KOTOpPAS
peycMaTpUBaeT:

- 00CyX/IeHUe TIeNH U 33729 PaboThl, OCHOBHBIX MOMEHTOB H30PaHHOU TEMBI,

- KOHCYJIbTUPOBAHUE IO BOIIPOCaM Moa00pa JTUTEPaTyphl;

- COCTaBIICHUE TIPEIBAPUTEIHLHOTO TIJIaHA.

Crnenyrommm 3TaroM siBiisieTcs pabora ¢ aureparypoil. HeobOxomumass muteparypa
noI0UPAETCs CTYJCHTOM CaMOCTOSITENIBHO.

[Tocne moxbopa auTEpaTyphl 1Ieaeco00pa3Ho cAeNaTh padounii BapHaHT IUIaHa PaOOTHI.
B HeM HYXHO BBIIETUTH OCHOBHBIE BONPOCHI TE€Mbl M maparpadbl, PacKpHIBAIOIIUE WX
coJiepKaHue.

CocCTaBIICHHBII CIUCOK JUTEPATyphl M MPEIBAPUTEILHBIN BapUaHT IUTAHA YTOUYHSIOTCS,
COTJIACYIOTCSl HA OYEePEHON KOHCYIbTAIIMN C PYKOBOJIUTENIEM.

3areM Ha4YMHAETCS CIEIYIOIIMA JTanm padoOThl - H3yYEHUE JUTEPaTyphl. TOIBKO
BHUMATEJIbHO YUTass U KOHCIEKTUPYS JUTEPaTypy, MOXKHO pa3o0paThbCcsi B OCHOBHBIX BOIpOcax
TEMBI U MTOJATOTOBUTKLCS K CAMOCTOSITEILHOMY (aBTOPCKOMY) U3JIOKEHUIO coiepkanus pedepara.
Koncnektupyss nepBOMCTOYHUKH, HEOOXOIMMO OTPa3sUTh OCHOBHYIO HJIEI0 aBTOpa U €ro



MO3UIMI0 TI0 UCCIEAYyeMOMY BOMNPOCY, BBISIBUTh MpoOJIEeMbl M HAMETUTh 3a7aud s
JaNbHEHIIEro U3y4eHUs TaHHBIX ITPOOIIeM.

CucremaTuzanus M aHAJIW3 HW3YYEHHOM JUTEepaTyphl MO TMpobdiieMe HccaeIoBaHus
MO3BOJISIIOT CTYJCHTY HamucaTh padory.

Pabouwnii BapuaHT TekcTa pedepaTa MpPEAOCTaBISIETCS PYKOBOJIUTETIO Ha MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa pPYKOBOJAUTENIb BMECT€ CO CTYICHTOM O0OCYXIaer
BO3MOXKHOCTH JOpabOTKH TekcTa, ero odopmiienue. [locne mopaboTku pedepar cmaercs Ha
Kadeapy Ui ero OLeHUBAHUS PYKOBOJUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Hanmcanue 1 pedepara spnsiercs o0s3aTenbHBIM yclioBreM BbinonHeHus miana CPC no
0001 TUCHUIUIMHE TPOGECCHOHATHHOTO ITHKJIA.

Tema pedepata Moxer ObITH BBIOpaHa CTYACHTOM M3 MpPEIOKEHHBIX B paboueit
nporpamMme Wi (hoHAE OLEHOYHBIX CPEACTB AUCHUIUIMHBI, TUOO ONpesesieHa CaMOCTOATEIbHO,
UCXO/ W3 HWHTEPECOB CTYACHTa (B paMKax H3y4aeMOW IUCLUMIUIMHBI). BpIOpaHHyI0 Temy
HEO0OXOIUMO COTJIacOBaThCA C MPEIMOAaBaTEIIEM.

Pedepar nomxeH ObITh HATUCAH HAYYHBIM S3BIKOM.

O6bem pedepara momkeH cocTaBisaTh 20-25 crp.

Cmpyxkmypa pepepama:

e Bgenenue (e Oonee 3-4 crpanui). Bo BBeneHun HE0OXOAUMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTyaJIbHOCTb, OUEPTUTh O0JIACTh UCCIIEIOBaHMSI, OOBEKT HCCIIEeI0BAaHUS, OCHOBHBIC
IeJIU ¥ 33]1a41 MCCIIeIOBaHMUS.

e (OcCHOBHas 4aCTb COCTOMT M3 2-3 pa3nenoB. B HUX pacKpbIBaeTCsl CyTh UCCIELYyEMOM
po0IeMbl, MTPOBOAUTCS 0030p MHUPOBOM JHUTEpAaTyphl U MCTOUYHUKOB MHTEpHET MO mpeaMeTy
UCCJIEIOBAHMSI, B KOTOPOM JIa€TCsl XapaKTEpUCTUKA CTENEHH pa3pabOTaHHOCTU MNpOOJIeMbl U
aBTOpCKasl aHAJIWTUYECKas OLIEHKAa OCHOBHBIX TEOPETHYECKUX IIOJXOJ0B K €€ pEeIICHHIO.
Uznoxxenne Marepuana HE JODKHO OTPaHUYMBATHCA JIMIIb OIMUCATENbHBIM MOIXOIO0M K
packpbITHiO BbIOpaHHOM Tembl. OHO TakXkKe OJDKHO COAEp)KaTh COOCTBEHHOE BHUJICHUE
paccMmaTpuBaeMoil po6IeMbl U U3J10KEHHE COOCTBEHHON TOUKH 3PEHMSI HAa BO3MOYKHBIE ITYTH €€
pereHus.

e 3axmrouenue (1-2 crpanuibl). B 3akim0o4eHNN KpaTKO M3JararoTcst JOCTUTHYTHIE MPH
M3YYEHUHU MTPOOIIEMBI LI€TH, TEPCIIEKTUBBI PA3BUTHUS UCCIIEyEMOT0 BOIIpoca

e CHHUCOK HMCMOJB30BaHHON JIUTepaTyphl (He MeHbIne 10 HCTOYHUKOB), B al(aBUTHOM
nopsijike, 0opOpMIICHHBIN B COOTBETCTBUU C MPUHATHIMHU MpaBUIIaMu. B CIIMCOK HCIIOIB30BaHHOM
JUTEpaTyphl PEKOMEHYETCs BKIIIOYaTh paOOThl OTEUECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
YHCIIe CTAaThH, OMMYOJIMKOBAHHBIC B HAYYHBIX JKypHAIaX B TCUCHUE MOCIEAHUX 3-X JIET U CChUIKU
Ha pecypchl ceTu HTepHeT.

o [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaenuro:

TEKCT C OJJHOW CTOPOHBI JINCTA,

mpudt Times New Roman;

Kerup mpudra 14;

MEXKCTPOYHOE paccTosiHue 1,5;

MoJIs: CBEpXY 2,5 cM, CHU3Y — 2,5 cM, ciieBa - 3 cM, crpasa 1,5 cm;
pedepat gomKeH OBITh IPEACTABIICH B COPOIIIOPOBAHHOM BH/IE.

Topsook 3awumsl peghepama:

3amuTa pedepara IpOBOAUTCS HA MPAKTUYECKUX 3aHSITUSX, I1OCJIE OKOHYAHHUS pabOThI
CTyJIEHTa HaJ HUM W WCIPABICHUS BCEX HEIOYETOB, BBISABICHHBIX MPEMOAABATENIEM B XOJIE
KoHcynbTanuii. Ha 3ammury pedepara oTBoaUTCS 5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOTO CTY/ICHT
JIOJDKEH TI0Ka3aTh CBOOOJHOE BIAJICHME MaTepualioM IO 3asBieHHOM Teme. Ilpu 3amute
pedepara npUBETCTBYETCS UCIOIb30BaHUE MYJIbTHMEINA-TIPE3EHTALINN.

Oyenxa pepepama

Pedepart onenuBaeTcs no cieayomuM KpUTEpUsIM:



* coOmrofieHue TpeOOBaHU K €ro 0OpMIICHHIO;

* HEOOXOAMMOCTb W JOCTaTOYHOCTh JJISl PACKPHITHS TEMbl NPUBEACHHOM B TEKCTE
pedepara nadopmanuu;

* YMEHHUE CTyIeHTa CBOOOIHO U3JlaraTh OCHOBHBIC UI€H, OTPpaXXEHHBIE B pedepare;

* CIIOCOOHOCTh CTY/EHTa MOHATH CYTh 33JaBAEMBIX MPENOAABATENEM U COKYPCHHKaMH
BOIIPOCOB U C(HOPMYITMPOBATH TOYHBIC OTBETHI HAa HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABIISIETCS CTYIEHTY, €CIIM B JOKJIAJE CTYAEHT MCUEPIBIBAIOILE,
II0CJIEI0BATENBHO, YETKO U JIOTHYECKU CTPOMHO M3JIaraeT mMarepuai; CBOOOJHO CIpaBIseTCA ¢
3a7ladyaMM, BOIIpOCAaMHU M JIPYITMMM BHJaMU IPUMEHEHUs 3HAHWW; UCIOJB3YET NI HalMCAaHUS
JIOKJIala COBPEMEHHbBIE HAay4Hble MaTepUaIbl, AHAIM3UPYET IMOJYUYEHHYI HH(POpPMAIHNIO;
IPOSIBIISIET CAMOCTOSATEIBLHOCTD IIPH HAIIMCAHUU J0KJIA/1a.

Oyenka «xopouio» BBICTABISIETCA CTYAEHTY, €CIM KadyeCTBO BBIIIOJHEHMs MAOKJIaja
JI0CTaTOYHO BbICOKOE. CTyI€HT TBEPAO 3HAET MaTepuall, FPaMOTHO U IO CYILECTBY U3JIaraeT ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIaJa.

Oyenxa «yooenemeopumenvHoy BbBICTABISIETCA CTYACHTY, €CIM Marepual JoKjiazaa
u3JaraeTcs 4acTUYHO, HO MpOOENbl HE HOCSAT CYHIECTBEHHOI'O XapakTepa, CTYAEHT JOIyCKaeT
HETOYHOCTH U OMIMOKH IPH 3aIIUTE AOKJIA/Aa, 1aeT HEAOCTAaTOUHO MPaBUIIbHbBIE ()OPMYIUPOBKH,
HaOJII0AaI0TCSl HAPYLIEHU JIOTHYECKOM MOCIIE0BAaTEIbHOCTH B M3JI0’KEHUH MaTepuaa.

Oyenka «Hey0061emeopumenbHoy» BBICTABISETCS CTYINEHTY, €CIM OH HE MOJArOTOBHI
JOKJIaJl WINM JOMYCTHUJ CyLecTBeHHble OMMOKU. CTYAEHT HEYyBEpEeHHO M3JlaraeT Marepualn
JIOKJIaJia, HE OTBEYAET Ha BOIIPOCHI NPENOIaBaTENS.

Onucanue wKanvl OYyeHU8aHus.

MaxkcuManbHO BO3MOXHBIM Oalll 32 BeCh TEKYIIMA KOHTPOJb YCTaHABIMBAETCS PAaBHBIM
55. Tekyuiee KOHTPOJIbHOE MEPOIPUITHE CUUTAETCS CIAHHBIM, €CJIM CTYACHT MOJIY4HI 3a HEro
He MeHee 60% OT YCTaHOBJIEHHOTO IS ATOr0 KOHTPOJISI MaKCUMaJIbHOTO Oayuta. PeHTHHTOBBIIM
0aJu1, BBICTABISEMBIN CTYJIEHTY 3a TEKYIee KOHTPOJIBHOE MEPONPHUATHE, CJTAHHOE CTYIEHTOM B
YCTAHOBJICHHBIE T'Pa()UKOM KOHTPOJIBHBIX MEPONPHUATHI CPOKH, OMpPEIENseTCS CIEAYIOUINM
obpazoM:

YpoBeHb BBINOJHEHUS KOHTPOJIBLHOIO PeliTunroBserii  Gann B % or
3aaHus MaKCHMaJIbHOTO Oajijla 32 KOHTPOJIHHOE 3a/IaHUE)

OTIuYHBIN 100

Xopommuii 80

Y 10BJIETBOPUTENHHBIN 60

HeynosnerBopurenbHbIil 0

Tembl pedepaToB
ba3oBblii ypOBEHb

Bosmoxxknoctu n mpumenenue U B oOpazoBaTenbHON cpejie.
CoBpeMeHHbIE POrpaMMHbIE TPOAYKTHI, OCHOBaHHbIE Ha M.
OO6mras xapakTepucTrKa si3bika nporpammupoBanus PROLOG.
DKCIEepTHBIC U MHTEIUICKTYaTbHBIE 00yUaIOIUE CHCTEMBI.

Mopenu n anropuTMbl pacliO3HABaHUS B SKCIIEPTHBIX CUCTEMAX.
Mogaenu npeacTaBieHUs 3HAHUM.

OC00OEHHOCTH HCTIOIh30BaHUSI CEMAHTHYECKUX CETEH JIJIsl TPEICTABIICHHS 3HAHUM.
[TpoaykmoHHbIe 0a3bl TaHHBIX.

@peiiMOBBIE MOAENH B CUCTEMAX UCKYCCTBEHHOTO MHTEIUIEKTA.
OHTONOTUY U UX TIPUMEHEHHUE B MPOPECCHOHATHHON ACSITETLHOCTH.
Bo3MoxHocTH cucteMbl Protégé muist co3ianust OHTOJIOTHA.
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12. [Iporno3upyroiire HHTEIEKTYadIbHbIE CHCTEMBI.
13.  Ilnanupyrouye UHTEUIEKTYalbHbIE CUCTEMBI.
14. OO6mwmit aHaIM3 CyIIECTBYIOMUX 00pa30BaTEIbHbBIX IIATHOPMEHHBIX PEIICHHH.

[ToBbILICHHBI YPOBEHD

Buibl 5KCTIEpTHBIX CHCTEM.

OcoOeHHOoCTH Pa3pabOTKH Y4eOHOM IKCIIEPTHONM CUCTEMBI.
Xapakrepuctrka 000109ku dkcepTHhIX cuctem CLIPS.
WuTennexryanbHble CUCTEMbI KOHTPOJIS U MIPUHATHS PEIICHUN.
[TonsiTre 1 00mMKEe XapaKTEPUCTUKNA HEUPOHHBIX CETEH.
HeiipoHnHsble ceTH B cucTeMax UCKYCCTBEHHOIO MHTEIUJIEKTA.
O6mactu mpuMeHEeHUST HEHPOUH(POPMATHKH.

Penaktopsl oHTOJIOTHIA.

OcnoBbel RDF 1 OWL.

10. baiiecoBckas cTparerus OUEHKU BBIBOJIOB.

11.  Poccuiickue oOpazoBarenbHbIC OHJIAWH-TIIIAT(HOPMBI.

12.  3apyOexxHble 00pa3oBaTeNbHbIE OHIAWH-TIIAT(OPMBI.

13. Crnenuanu3upoBaHHBIE POTPAMMBI JJISI HEYETKUX CHCTEM.

14.  BosmoxxHocTtH nporpammsl Scilab mist paboThl ¢ HeUeTKUMH 0a3aMu JJaHHBIX.
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4.5. Memoouueckue YKA3aHusl no 6bInOJIHEHUIO UCC1e008amenbCKux npoekmoe

HccnenoBaTenbckas mpoekTHas paboTra — 3TO TpymnmoBas paboTa, A BBIIOJIHEHUS
KOTOpPOHM HEOOXOAMM BBHIOOpD M TPWIOKCHHE HAyYHOH METONMWKH K ITOCTaBJICHHOHN 3amade,
NOJydeHHEe COOCTBEHHOTO TEOPETUYECKOr0 WJIM AKCIEPUMEHTAIBHOTO Marepuaia, Ha
OCHOBAaHMU KOTOPOIO HEOOXOAMMO MPOBECTH AHAIN3 M CJlIeJaTh BBIBOABI 00 HCCIEAyEeMOM
SABJICHUH. BBINOIHEHHWE MpOeKTa — O3TO BCerzla KOJUIEKTHUBHas, TBopyeckas JlabGopaTopHas
paboTa, mpeAHa3Ha4YeHHas JUIsl IIOJyYEHMs ONPENEICHHOro MpOAYyKTa WM Hay4yHO-
TEXHUYECKOTo pe3yibrara. Takas pabora moapasyMmeBaeT 4eTKOe, OJHO3HaYHOEe (hopMupoBaHHE
IIOCTaBJIIEHHOW 3aJjaud, OIpEAEICHUE CpPOKOB BBIIOJHEHHS HAaMEUEHHOIO, OIpeJesieHHe
TpeOoBaHUH K pazpabaTbIBAEMOMY OOBEKTY.

Beimonnenue 1 rpynmnoBoro mpoekra sIBISETCS 00s3aTEIbHBIM YCIOBUEM BBIIIOJIHEHUS
CaMOCTOSITENIbHOW  paboThl MO 000 TUCHMIUIMHE TPOPECCHOHATBHOrO IMKIa. Tema
IPOEKTHOIO 3aJaHMsi MOXET OBITh BbIOpaHa CTYIEHTOM U3 TPEAJIOKEHHbIX B pabodeil
nporpaMMe Win (OHJE OIEHOYHBIX CPEICTB IUCIHILIUHBI, JTHOO ONpeaeeHa CaMOCTOSATENBHO,
UCXOJ W3 HHTEPECOB CTYAEHTa (B paMKax H3ydyaeMOW AMCLUIUIMHBEI). BbiOpaHHylO Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOIaBaTeNIEM.

Tpebosanus no 8bINOIHEHUIO U OPOPMAEHUIO NPOEeKMa

[Tpu BBITOTTHEHUH MPOEKTA MPUBETCTBYETCs paboTa B rpymnme (2-3 uenoseka). [Ipoekt —
9TO HUCCIIefoBaTeNbCKass paboTa, B XOA€ KOTOPOM CTYAEHTBI JOJDKHBI MPOJIEMOHCTPUPOBATH
BJIAJICHHNEC HAaBBIKAMH HAyYHOI'O MCCJIEIOBaHUSA, YMEHHMS NPOBOJUTH aHalu3, 0000marh
MH(POPMALIMIO, J1eNaTh BBIBOJBI, MpeagaraTb CBOM pPEUIeHHs MpOOJIEeMbl, pacCMaTpUBAEMOM B
IIPOEKTE.

IIpy mnoaroTroBke MarepHanoB MpPOEKTa CTYAEHThl JOJDKHBI IPOJEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH JTaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JU1 Ka’Koro U3 y4acCTHUKOB ITPOEKTA OLICHUBAIOTCSL:

* Ipo¢ecCHOHATIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHE pPaboTaTh CO CIPABOYHOW W HAYYHOH JIMTEpaTypoOH, OCYIIECTBIATH MOHCK
HeoOxoaumon nHpopmanuu B UHTEpHET;

* yMeHHue paboTaTh C TEXHUYECKUMHU CPEACTBAMU;



. yMEHHE
WH(OPMAIIMOHHBIMU TEXHOJIOTUSIMH;

IIOJIB30BaTHCA

COOTBETCTBYIOIMMHA

BBITIOJIHACMOMY

MIPOEKTY

* YMEHHME FOTOBUTh MaTepHallbl MPOEKTa AJIsl MPE3EHTAllMU: COCTABIISTh U PElaKTUPOBATh
TEKCTHI, POPMUPOBATH MPE3ECHTALIUIO IPOCKTA;
* yMEHUe paboTaTh B KOMAH/E;

* YMEHHUE IyOJUYHO MPEJICTABIATH PE3yIbTaThl COOCTBEHHOH EATEIbHOCTH;

® KOMMYHI/IK36CJ'II)HOCTI), WHUIIUAaTUBHOCTb, TBOPUYCCKUEC CITOCOOHOCTY.

Kpumepuu 6blICMABIIEHUA OYCHKU YUYACMHUKAM npoekma

Hubie
UBEpCcallbHbIE
Kommerenum, YHHBCP
KOMIIETCHITHH
CBSI3aHHBIE C
(koMMyHHKa0ET
UCIOJIb30BaHUEM
[Tpodeccuona BHOCTb,
COOTBETCTBYIOIIUX OTtuerHOCT
Onenka JbHBIE MHUIUATUBHOCT
BBITIOJTHSIEMOMY TIPOCKTY b
KOMTIECTCHITNH b, yMEHUE
TEXHUYECKUX CPEICTB U
pabortath B
MH(POPMALIMOHHBIX
. «KOMaHJIe»,
TEXHOJIOTUI
yIpaBIeHYECKUE
HaBBIKH M T.]I.)

«OTanyHO» Pabota Texuuueckue cpeactsa u | CTyeHT [IpoekTt
BBITIOJTHEHA Ha | HH(POPMAIlMOHHBIE MIPOSIBHIT peICcTaBie
BBICOKOM TEXHOJIOTUM OCBOCHBI U | HHULUATHUBY, H
npodeccuoHa | MCIOIb30BaHbI IUIsL | TBOPUECKUI MOJIHOCTHIO
JBHOM peanuzanuu MpOEKTa | MOAXO/, U B CPOK.
YPOBHE. HOJTHOCTBIO CIOCOOHOCTh K
[Ipencrasien BBITMIOJTHEHUIO
HBII MaTepual CII0KHBIX
B  OCHOBHOM 3aJIaHH,
baxTHuecku HaBBIKM pabOTHI
BEpEH, B KOJUIEKTHBE,
JIOITYCKAIOTCS OpTraHU3aIOHH
HEerpyobIe bIC
daxTHueckue CHOCOOHOCTH.

HETOYHOCTH.
CtyneHt
CBOOOTHO
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
IPOCKTOM.

«Xopomo» Pabora OOHapyxuBaoTCA CryneHt [Ipoekr
BBIMIOJIHEHA HA | HEKOTOpPhIE OUIMOKH B | JOCTATOYHO npeJcTaBie
JIOCTaTOYHO UCIIOJIb30BaHUM COOTBET | MOJIHO, HO 0€3 | H
BBICOKOM CTBYIOIIMX TEXHUYECKHUX | MHUIUATUBBl U | JOCTATOYH
npodeccuoHa | cpencTB U | TBOPUECKUX 0 TIOJIHO H
JBHOM UH(OPMaLIMOHHBIX HaXOJI0K B CpPOK, HO
YPOBHE. TEXHOJIOTUI BBITIOTHIIT c
Jomnymeno 10 BO3JIO’KEHHbBIE HEKOTOPBIM
4-5 Ha HEro 3aa4u. | U
(bhakTHIeCKuX HEJo0paboT
OLINOOK. KaMHU.

CryneHt




HNurie

UBEpCcallbHbIE
Kommerenmum, YHHBCP
KOMIIETCHITHH
CBSI3aHHBIE C
(koMMyHHMKa0eT
UCIIOJIb30BaHUEM
[Tpodeccuona BHOCTb,
COOTBETCTBYIOIIUX OTtuerHOCT
Onenka JbHBIE MHUIUATUBHOCT
BBITIOJTHSIEMOMY TIPOCKTY b
KOMIIECTCHIINH b, yMEHUE
TEXHUUYECKUX CPEICTB U
pabortath B
MH(POPMALIMOHHBIX
. «KOMaHJIe»,
TEXHOJIOTUI
yIpaBieHYECKUE
HaBBIKU U T.]I.)
OTBEYaeT Ha
BOTIPOCHI,
CBS3aHHBIE C
MPOEKTOM, HO
HEJ0CTaTOYHO
OJIHO.
«Y noBieTBOpUTE | YPOBEHb O06HapyxuBaer CtyneHt [IpoekTt
JTBHO» HEJOCTAaTOYHO | HEJAOCTATOYHOE BBITIOTHII claH co
BBICOK. BJIa/ICHUE HaBbIKaMU | OOJIBIIYI0 YacTh | 3HAUUTENbH
Jomnymieno a0 | paboThl ¢ TEXHHYECKUMHU | BO3JIOKEHHOH HA | BIM
8 CpeacTBaMu U | HEro paboThI. OT103/1aHue
(aKTHUECKUX | COOTBETCTBYIOIIUMHU M (Oonee
OImHMOOK. nH(OpPMaAITMOHHBIMHU HEJeNH) W
CryneHt TEXHOJIOTHUSIMU HE
MOJKET MOJIHOCTHIO
OTBETUTH
T Ha
HEKOTOpbIE M3
3aJJaHHBIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOCKTOM.
«HeynosnerBopu | Pabota He | HaBeikoB  paGotel ¢ | CtyaeHT [IpoekT He
TEIHHO» BBITIOJTHEHA TEXHUYECKUMU MPAKTUYECKH HE | CHaH.
WJIn cpencTBamMu HeT, | pabora, HE
BBITIOJTHEHA Ha | HH(POPMAIIMOHHBIE BBITIOJTHWJI CBOM
HU3KOM TEXHOJIOTUM HE OCBOEHBI | 3a/1a4i Wi
YPOBHE. BBITIOJTHII JIUIIIb
Honymieno OTIENbHBIE  HE
Oonee 8 CYIIIECTBEHHBIE
bakTHyeCKuX NOpy4YeHUs B
OLINOOK. IpYyNIIOBOM
OTBeTHI Ha MIPOEKTE.

CBsI3aHHBIC C
IPOCKTOM
BOTIPOCHI
0OHapyKHBaIO
T
HETIOHNMaHNe
npeamMera U
OTCYTCTBHE




Hubie
UBEpCcallbHbIE
Kommerenmum, YHHBCP
KOMIIETCHITHH
CBSI3aHHBIE C
(koMMyHHMKa0eT
UCIIOJIb30BaHUEM
[Tpodeccuona BHOCTb,
COOTBETCTBYIOIIUX OTtuerHOCT
Onenka JbHBIE MHUIUATUBHOCT
BBITIOJTHSIEMOMY TIPOCKTY b
KOMIIECTCHIINH b, yMEHUE
TEXHUUYECKUX CPEICTB U
pabortath B
MH(POPMALIMOHHBIX
. «KOMaHJIe»,
TEXHOJIOTUI
yIpaBieHYECKUE
HaBBIKU U T.]I.)
OpHUEHTAIlNHU B
MaTepuane
IIPOEKTA.

Cmyoenmol 00ndCHbI: 3aIIUTUTH MPOEKT B PEXKUME MPE3CHTALUHU, NPEIbIBUTEH (allibl
BBINIOJIHEHHOTO TPOEKTa, YMETh paccka3aTh O TEXHOJIOTHUSX, HCIOJIb30BAaHHBIX HUMHU MpHU
BBIMIOJTHEHUH MTPOEKTA, JaTh OLEHKY pabOThl KaXKJI0T0 WiIeHA IPYIIIbI (eciu npoekm 2pynnogotl).

IIpumepHbIe TeMBbI AJ151 BHINOJIHEHHS MPOEKTHBIX 3aIaHU I

1. Hcropus pa3BUTHS HCKYCCTBEHHOTO MHTEIIEKTa B Poccum.

2. Wcropwus pa3BUTHS HCKYCCTBEHHOTO MHTEIIEKTA 332 PYOESIKOM.

3. HckyccTBeHHBI HWHTEUIEKT B mpodeccuoHambHOM cdepe (B 3aBUCUMOCTH  OT
HATPaBIICHUS TTOITOTOBKH).

4. AHamM3 TaHHBIX Y4eOHOW aKTUBHOCTH OOydJaronuxcs ¢ mpuMenennem M.
AHann3 o0pa3oBaTeNbHbIX JAHHBIX TPOSKTHOH ESATEIHHOCTH.
Google Data Studio kak cpeacTBO aHAIM3a U BU3yaJn3aliui 00pa30BaTeIbHbBIX JIaHHBIX.
Pa3paboTka oHTONOrMH PO(ECCHOHANTBHOM MTPeIMETHOM 00acTH.
[TpuHIIUTIBEI pa3pabOTKU CUCTEM Al TUBHOTO O0YUYEHUSI.

9. 3apyOexHbIE CHCTEMBI aJJAITUBHOTO O0YUICHHSI.

10. Poccuiickue cuCTeMbl aJaiTUBHOTO 00yUYEHUSI.

11. Knaccudukanus MCKyCCTBEHHBIX HEHPOHHBIX CETeHl.

12. I'my6okue HCKYCCTBEHHbBIE HEHPOHHBIE CETH JIJIs PEIICHHS 3a1a4 INIAHUPOBAHUS.

13. I'myOoKk¥e HCKYCCTBEHHBIC HEHPOHHBIE CETH JIJIsl PEIICHHS 3a/1a4 TPOTHO3UPOBAHHUS.

14. I'nmyOoKre HCKYCCTBEHHBIE CBEPTOYHBIC HEHWPOHHBIC CETH JUIA pEIICHHs 3a7ad
pacrno3HaBaHUS H300paKEeHU.

15. CpaBHUTENbHAS XapaKTEPUCTHUKA TOJTHOCBA3HBIX M CBEPTOYHBIX HMCKYCCTBEHHBIX
HEHPOHHBIX CeTel I pelIeHus 3a7a9 KIIacCU(PUKAIIUU U KIacTepU3aIiu.
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4.5. Memoouueckue ykasanusi no n0020MoGKe K 9K3AMEeHAM U 3a4emam

N3ydyenne MHOTUX OOIIETIPOPECCHOHANBHBIX U CIEIUATBHBIX AUCIUILINH 3aBEPIIACTCS
sk3aMeHOM. [1oAroToBKa K AK3aMEHY CIOCOOCTBYET 3aKpEIICHUIO, YTIYOJICHUIO U 0000IIeHNTO
3HaHWM, TONy4aeMbIX, B TIpoliecce OOydYeHUs, a TaKXKe MPUMEHEHUI0 HX K PEIICHUIO
MPAKTUYECKUX 3a/1ad. ['0TOBACH K SK3aMEHY, CTYIEHT JUKBUIUPYET UMEIoUIrecs: mpoOensbl B
3HAHUSX, YIITYOJIsIeT, CUCTEMATH3UPYET U YIOPSAOYMBAET CBOM 3HaHUSA. Ha sk3ameHe CTyaeHT
JEMOHCTPHPYET TO, YTO OH MPUOOpeN B TMporecce OOY4YCHHS IO KOHKPETHOW ydeOHOM
TUCITUTLIAHE.

DK3aMeHAI[MOHHAsl CECCHsl - 3TO CepHsl HIK3aMEHOB, YCTAHOBJIEHHBIX YYEOHBIM IJIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He cinenyer nymarb, uto 3-4 NHS JOCTAaTOYHO MJIs
YCTIEITHOW MOATOTOBKH K 9K3aMEHaM.




B 5Tu 3-4 nHg HY)KHO CHCTEMATU3MPOBATh YK€ UMEromuecs 3HaHus. Ha koHcympTanmnm
nepe] YK3aMEHOM CTYIEHTOB TTO3HAKOMSIT C OCHOBHBIMU TPEOOBAaHUSMU, OTBETAT HA BO3HUKIIINE
y HUX Bompockl. [loaToMy nocenienre KOHCYIbTalui 0053aTeIbHO.

TpeboBanusi K OpraHU3alMK MOATOTOBKH K JK3aMEHaM TE K€, YTO U TPU 3aHITHUIX B
TEYEHHE CEMEeCTpa, HO COOJII0IaThCs OHU JOJKHBI Oojiee cTporo. Bo-mepBbIX, OYeHb Ba)XHO
coOJII0/ICHHE peKrMa JIHS; COH He MEHee 8 4acOB B CYTKHU, 3aHSATHUS 3aKaHUYMBAIOTCS HE TMO3HEE,
yeM 3a 2-3 4yaca g0 cHa. OnTUMaibHOE BpeMs 3aHSATUWA - YTPEHHUE M JHEBHbIE 4achl. B
nepepeiBax  MEXAY 3aHATHSAMH  PEKOMEHIYIOTCS TPOTYJIKM Ha  CBEKEM  BO3IYyXE,
HEYTOMHTEIbHbIE 3aHATHS CIIOPTOM. BO-BTOpBIX, HAIMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexkuid. Jlaxxe B ToM ciyyae, eciau ObUIa MpOIyIIeHa Kakas-TuOo JIEKLHs, HEOOXOAUMO BO
BpeMsi €€ BOCCTAHOBHTH (Ilepenucarh ee Ha kadeape), 00ayMarh, CHATh BO3HHKIITHE BOIPOCHI
JUTSL TOTO, YTOOBI 3alIOMHHAHUE MaTepualia ObIO OCO3HAHHBIM. B-TpeThUX, IIPU MOATOTOBKE K
9K3aMEeHaM Yy CTYAEHTa JOJDKEH OBbITh XOpOIIMKA Yy4YeOHMK WM KOHCIEKT JUTepaTyphl,
NPOYMTAHHOHM IO YKa3aHUIO MpErnojaBareis B TEUEHHE ceMecTpa. 31eCh MOXHO 3((HEeKTUBHO
MCIIOJIb30BATh JINCTHI OMOPHBIX CUTHAJIOB.

Baauane criemyer mpocMOTpeTh BECh MaTepUall MO CAAaBAEMOW IUCIHUIUIMHE, OTMETHTH
1t ceOst TpyaHble Bompockl. O0s3aTelbHO B HHUX pa3oOparbes. B 3akmrodeHue eme pas
1es1ecoo0pa3Ho MOBTOPUTH OCHOBHBIC IIOJIOKEHUS, MCIONB3Ys MPH 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTndeckasi IOJrOTOBKA K 3aHATHUSM B TEYCHHUE CEMECTpa MO3BOJIUT MUCIOIB30BaATh
BpeMsl 3K3aMEHAIlMOHHOMN CECCUU I CUCTEMAaTH3aI[UN 3HAHUI.

1. KoHTpoJb caMOCTOATEJIbHON Pad0ThI CTYIEHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBATENEM B Ay AUTOPHH.

[IpenycMmoTpensl cienyronye BUABI KOHTPOJS: coOeceloBaHUE, OlleHKa pedepara,
OIICHKA MPE3EHTALNH, OLIEHKA Y4acCTHs B KPYTJIOM CTOJIE, OLICHKA BBIIIOJIHEHHS IPOEKTA.

[TonpoOHBIE KpUTEpUU OICHUBAHWS KOMIETCHIMN NpuBeAeHbl B DOHIE OIEHOYHBIX
CPENCTB JJIsl IPOBEACHUS TEKYIIEH U POMEXYTOYHOM aTTECTALIUH.

2. Cnucok Juteparypsl 14 Bbinoanenuss CPC

OcHoBHas1 JiuTeparypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTennekTyalbHble CHUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe mocodue / C.B. ITanpmoBs. - Camapa : [ToBomkckuit
rOCYJapCTBEHHBIN YHUBEPCUTET TeIeKOMMYHUKauuid u uHpopmaruku, 2017. - 195 c. - Kuaura
Haxoautcs B 6a3oBoit Bepcun DbC IPRbooks.

2. CeicoeB, /I. B. BBeneHue B TEOpHIO HCKYCCTBEHHOTO HMHTEIJICKTa @ y4yeOHOE
nocobue / JI. B. CricoeB, O. B. Kypunra, /I. K. IIpockypun. — Mocksa : Ait [Iu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : snektpoHHbd // I[ludpoBoit
0o0pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

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

JonoHuTEBHAS IUTEPATYPA:

1. AsepuenkoB, B. WM. Cucrema dopmupoBanusi 3HaHuid B cpeae HWHTepHer
Mownorpadus / AsepuenkoB B. M. - BpsHck : BpsHCkHMI ToCylnapCTBEHHBIH TEXHMYECKHMA
yauBepcuteT, 2012. - 181 c¢. - Kuura naxoaurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBmoB, C. M. CuctemMbl HCKYCCTBEHHOT'O MHTEJUIEKTA : yueOHOe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHI TOCYZapCTBEHHBI YHHBEPCUTET CHUCTEM YIPABJICHUS U
panuosnektponnku, 2011. — Yacte 1. — 175 ¢. — Pexxum pmocryna: mo moamucke. — URL:

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



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

3. [TaBmoB, C. 1. CuctemMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHoe mocodue / C. U.
ITaBnoB. — Tomck : ToMcCkuil TOCYZapCTBEHHBIM YHMBEPCUTET CUCTEM YIPAaBICHUS U
panuosnektponnku, 2011. — Yacte 2. — 194 c¢. — Pexxum npocrymna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKyCCTBEHHOTO MHTEJUIEKTA : yaeOHOe rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#Hblil dpenepanbubiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEM., HII., TadJI. — Pexum JOCTyMa: o IIOINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cornuk, C. JI. IIpoekTupoBaHHe CHCTEM MCKYCCTBEHHOT'O MHTEJUICKTA : YUeOHOE
nocobue / C. JI. Cotauk. — 3-e u3n. — Mocksa : UaTepHer-YHuBepcurer MHpopMamoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : anextponHsiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

MeToanueckas JJureparypa:
1. Meronnyeckue yka3aHHUs K CAMOCTOSATENBbHOM paboTe (371eKTPOHHBIN BapHaHT)

HNuTepHeT-pecypces:

1. Bopoiickuii @. C. NudopmaTnka. DHIUKIONEANIYCCKUN CIOBaPh-CIPABOYHUK:
BBCACHUC B COBPCMCHHBIC I/IHq)OpMaI_II/IOHHBIG U TCICKOMMYHHKAIIMOHHBIC TCXHOJOTUU B
tepmuHax u (Qakrax. - M.: ®DUIMATIIUT, 2006. - 768 c. — HoctynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanos B. OCHOBBI HMCKYCCTBEHHOTO MHTEJIJIEKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIICKTa; Y YeOHO-METO/. TIOCOOHE. —
http://www.studfiles.ru/preview/2264160/

4. Cair OCHOBBI nn -

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

5. Co6osp b.B. Uudopmatuka: yueonunk/ b.B. Cobons [u np.] — U3n. 3-e, gomomnH.
u mnepepab. — PocroB u//l: Denmkc, 2007. — 446 c. — JocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar


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