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BBEJAEHUE

Iesu 1 3a7a4M 0CBOCHMS! THCUHMILTUHBI
Lenbto OCBOCHMS AMCUUIUIMHBI SIBJISAETCS O3HAKOMIICHHE CTYACHTOB C KPYTroM 3ajad B
00JIaCTH HCKYCCTBEHHOTO HHTEIUICKTa, a TaKKe€ 3HAKOMCTBO C OCHOBHBIMH IOHATHSIMHU H
METOJIaMH MAIIMHHOTO OOy4YeHHMs W HX MNPUMEHEHHWEM K 3aJadaM, OTHOCSIIUMCS K
npodeccuoHaIbHON 00J1aCTH.
3amaud  OCBOEHHUS JHUCLUUIUIMHBI — O3HAKOMJICHHE CTYJIEHTOB C BO3MOXXHOCTSAMHU
HCTIONIb30BAHMSI TEXHOJIOTUI NCKYCCTBEHHOT'O HHTEIUIEKTa B MPO(eCCHOHATIBHOM cdepe.
B pe3yabTaTe 0CBOCHMS AUCHUIIUHBI CTYAEHTHI J0JKHBI:
) UCTIONIb30BATh MIPUHIIUITEI PAOOTHI COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOIOTHH 15
pereHus 3a1a4 npopeCCUOHATBLHON 1eATEIbHOCTH;
) BBIOMpaTh IU(POBBIE TEXHOJOTHH, MPOTPAMMHBIE CpPEACTBA JUIA PELICHUS
npodeccroHaNbHBIX 33124,
) OPUMEHATh  NPU  PEHIEHMH  3a7ad  NPO(ECCHOHANBHONW  JIEATEIBHOCTH
CHELHMATU3UPOBAHHOE IPOTPaMMHOE 00ecieueHHE U METO/Ibl HCKYCCTBEHHOI'O MHTEIICKTA;
) pa3padaTbiBaTh OCHOBHBIC MOJYJM MHTEJUICKTYaIbHBIX CUCTEM, BIIAJECTh IMPHEMaMHU
perieHus 1a00paTOPHBIX 3ajay B PEAMETHON 00JIaCTH.
Ilepeyens mMIAHHPYEMBIX Pe3yJdbTATOB OOyYeHHs] MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € NJIAHUPYEMbIMHU Pe3yJIbTaTAMM 0CBOECHHS 00pa30BaTebHOI MPOrpaMMbl

Kon, popmymmposka Kon, popmynupoBka nnaukaropa | [Imaaupyemsie pe3yiabTaThl

KOMIIETEHIINH 00y4eHus o TUCIUIIINHE
(Monynio0),
XapaKTEepU3YIOLIIe ITaIbl
¢dbopmupoBaHus
KOMIICTCHITUH,
WHINKATOPOB

YK-1. Cnocoben | U/1-1YK-1 BeinensieT mpobiieMHy O

OCYIIECTBIISITh MOUCK, | CUTyallul0,  OCYULIECTBJISIET €€

KPUTHYECKHM aHallu3 U | aHAJIM3 U UAarHOCTHKY Ha OCHOBE

CUHTE3 nH(pOpMaIIUH, | CHCTEMHOTO TIOJIX0/1a;

npuMeHsATh  cucteMHblid | U/[-2YK-1 ocyiiecTBisier MOuCK,

MONXOJ sl peleHus | oroop u CHUCTEMaTHU3AINIO

MOCTaBJICHHBIX 3a7a4 uHboOpMallMu AN ONpeAeNeHUs

ATbTePHATHBHBIX BapHAHTOB

CTpAaTETMYECKUX  pEIICHHd B
npoOJIeMHOI cuTyanum;

NJI-3VK-1 OmpeaeIsieT u
OIICHUBAECT PHUCKH  BO3MOXKHBIX
BApUAHTOB peIICHUI MPoOIEeMHOM

CUTYyalluH, BBIOMpaeT

ONTHUMAJIbHBIN BapHUAHT ee

penIeHus.
OIIK-2. Crocoben | UA-1 OIIK-2 ITonumaer
IPUMEHSTH COBpeMEHHble HH(OPMAIMOHHbBIE
MH(OPMALIOHHO- TEXHOJIOTMM W NIPOrPaMMHBIE
KOMMYHHUKAI[MOHHBIE Cpcacrea, B TOM qucie
TEXHOJIOTH, OTEYECTBEHHOTO  IPOM3BOJCTBA
nporpaMmHbele  cpencrtsa | TPY peIICHNH 3ajaq
CHCTEMHOTO u | TpodecCHOHanbHOM IEATENEHOCTH.

PUKIIATHOTO NA-2 OIIK-2. Vmeer BbIOMpaTh




Ha3HadY€HUsA, B TOM 4YHUCIIC

OTEUECTBEHHOT'O
MPOU3BOJCTBA, IS
pelieHus 3a1a4
npodeccCHoHaATBLHOM
JeSTEIIbHOCTH

COBpEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTMM MU IPOrpaMMHBIE

cpeacTea, B TOM qHUCIIC
OTCYCCTBCHHOI'O IIpOU3BOJACTBA
npu pelICHUU 3aga4

po(heCCHOHATBHOM JIEATSITBHOCTH
NJI-3 OIIK-2 OO6mamaer HaBBIKH:
PUMCHCHUS COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHA U
MPOrPaMMHBIX CpPEACTB, B TOM

quCye OTEYECTBEHHOTO
IIPOU3BOJACTBA, IPU  PEUICHUU
3a/1a4 npodeccCHoHaNBHOM
JIeATEIbHOCTH
IK-3 CnocobHOCTH WUO-1 TIK-3 Tlonumaer yrpo3ssl
aJIMHHUCTPUPOBATH Oe3omacHOCTH, PEKUMBI
HO/ICHCTEMBI HPOTHUBO/ICHCTBUSL.
WHPOPMAITHOHHON NM-2 TIK-3. CrocobeH ompenensTh
Oe3omacHOCTH 00BEKTa COCTaB u HOPSIIOK

3alIUThI

aJMUHUCTPUPOBAHUS  TIOJCHCTEMBI
UHQOPMAITMOHHOM 6e30MacHOCTH
W-3 TIK-3 OO6namaer HaBBIKaMU
MOHHUTOpPWHTAa  (YHKIIMOHUPOBAHHS
noacuctemsl Ub.




1. HammeHoBaHMe JIA00PATOPHBIX 3aHATHI

Ne HanmeHnoBaHne TeM TUCIMININHEL, O0BeM YacoB N3 Hux mpakTudeckas
HX KpaTKOE COACPIKAHUE IOJITOTOBKA, YaCOB
5 ceMecTp
1. AHanu3 COBpeMEHHBIX 4 4
MIPOTPaMMHBIX CPEJICTB C
npuMmeHenneM M1
2. dopmanuzaius 3HaHUU 8 8
Hcnonn3oBaHne CEeMaHTHICCKUX
CceTel JIs MpeACTaBICHUS 3HAHUM
3. Co3maHue OHTOJIOTUH B CHCTEME 12 12
Protégé
4. Pa3zpaboTka yueOHOM SKCTIEpTHOM 4 4
CHCTEMBI.
5. AHanu3 CyniecTBYIOIIUX 8 8
00pasoBaTeNbHBIX
m1aT(GOPMEHHBIX PEIICHHIA.
Hroro 3a 5 cemecTp 36 36
Htoro 36 36




CTPYKTYPA U COAEP KAHUE JIABOPATOPHBIX 3AHSATHIA

JlaGopaTopHnas padora 1.

AHanu3 COBPEMEHHBIX MPOrPaMMHBIX CPEACTB ¢ NpuMeHeHuem M.

Bonpocs! (koMneTeHUMH, HABBIKM) J1JI1 OCBOCHUS:
1. I3yuuTh COBpeMEHHbBIE MPOrPAMMHBIE TPOAYKThI, OCHOBaHHbIE Ha 1.
2. HayunTbcs aHaNIM3UpPOBATh BO3MOYKHOCTH MPOrPAMMHBIX CPEACTB C

npuMmeHenueM M.

3aJIaHI/Iﬂ AJIA BBIITOJIHCHUA U METOAUYECKHUEC PEKOMECHAAIINHA .

3aganue 1

Hcnonp3ysi mpuUBENCHHBIA HIDKE CIHUCOK WHTEPHET-CCBUIOK, a TaKXKe Jpyrue
WHTEPHET-UCTOYHUKY, M3YyUYUTE WHTEIUICKTYaJbHBIE CHUCTEMBI, MpeajiaracMbie Ha
PBIHKE.

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

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

zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
Ompenenure uX HaNpaBJICHUE:
- akcrniepTHbIe cucteMbl (JC);
- CUCTEMBI ¢ 0a3aMM 3HAHMI;
- UHTEJUIEKTyaJIbHOE 00yUYEHHE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananmu3upyiiTe BO3MOKHOCTH, OOJAaCTH TPUMEHCHHUS, JIOCTOMHCTBA U
HEJ0CTATKH N3YUYEHHBIX MHTCIUIEKTYaIbHBIX cCTeM. Ha ocHOBe aHa/M3a cocTaBbTe
OT4YeT B TabMuHOU (popme:

Hassanue [10 | BosmoxsHoctu | O0nacthb CTouMOCTh HcTounuk
WJIM CepBHUCA, | MIPOrpaMMBbl MIPUMEHEHUS uHpopManu
BEpCHUs (Www. )



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

Cnenaiite BbeiBOg O pbiHke [1O. Paccuumraiite ynenpHBIE Bec 1O 00JacTu
npumenenus [10. M300pa3ute pesynbrat rpadudecku (IOCTPOUTE TUarpaMmmy).

JlaGoparopHuasi padora 2
dopmanu3anusa 3HAHUH
Hcnonb30BaHue CEMAHTHYECKHUX CeTel Il MPeACTABJICHUS 3HAHU A

Bonpocs! (koMneTeHUHM, HABBIKH) J1JI1 OCBOECHUS:
1. HM3yuyuTh 0Ollee nMpeacTaBICHUE O CEMAHTUYECKOM ceTh U (peilmax ams
MPEICTABJICHUS 3HAHUU.

2. HayuutbCcsi CTpPOUTH CEMAHTHYECKYI0 C€Thb M HCHOJB3YS (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIEHUMU.

3a)1amm AJIS BBIIMOJIHEHUA H METOAUIECCKUEC PEKOMECHAAIINHA:

CemaHTHYECKAs CETh — 3TO OJIUH U3 CITOCOOOB MpECTaBICHUS 3HAaHUH. MI3HAYAIBEHO
CEMaHTHYECKas CeTh OblIa 3ayMaHa KaK MOJIJb IPEICTaBIICHUS JOJITOBPEMEHHON
NaMSTH B TICUXOJIOTHH, HO BITOCJICACTBUY CTajla OJTHUM U3 CIIOCOOOB MPE/ICTABICHUS
sHanui B OC.

CemaHTHKa — O3HAYaeT 06I_HI/IG OTHOHICHUA MCKIY CHUMBOJIAMHU U 00BEKTaMHU M3
9THUX CUMBOJIOB.

E€MKOCTh
KJIacc
METaJITIECKII,
“AIHIIK CBOIICTBO | (pap(pOpOBBIIL I T. 1.

TIPIIMED (dapdoporsrii

[IpocTeiimuii 00pa3el; ceMaHTUISCKOU CETH

BepmuHbl — 3TO 00BEKTHI, IyTH — 3TO OTHOWEHUsA. CeMaHTHYeCcKash MOJENb He
packpblBaeT caMa IO ce0e KakuM O0pa3oM OCYILECTBISETCS IPENCTaBICHUE
3HaHuM. [losToMy ceMaHTMYecKass CeTh paccMaTpUBaeTCsl KAaK  METOJ
IIPEICTABICHNUS 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMaHTHUYECKOU CETH B HEM BO3HUKAIOT APYTUE OTHOLICHUS:

IS —A (mpunamnexut) u PART OF (aBnsieTcst 4acTbio) OTHOILIEHUE:
enoe ® 4JacTsb.

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



is-a is-a

KA (| jacTOYKa ITHIIA
|
|
|
| -
BIageeT rHe310
I | I part of
" BECHAa KPBIIIbA
KOHEeIT
OCeHb

Pacmmpenne ceMaHTHUECKOU CETH

MoryT OBITh W Jpyrue OTHOILUEHHWS: BiajeeT. Torma ceMaHTUYecKas CeTb
pacuMpseTcsl uepapXxuuecku (BeplIMHAa UMeEeT JiBe BeTBH). Kpome TOro, MoxHO
pacCIIMpPUTh CETh U IPYTUM OTHOLLICHUEM:

nepuol ® «BecHa — JIETO».

[Tonydaercss uepapxudeckass crpykrypa mnouarus FOKO. Moxno pa3outh Ha
nojacxeMbl. bombinoil mpoOiaemMoit isi ceMaHTHYECKUX CeTed SBISETCS TO, YTO
pe3ysbTaT BBIBOJA HE TapaHTUPYET JOCTOBEPHOCTH, TAK KAK BBIBOJ €CTh IIPOCTO
HACJIeIOBAHUE CBOWCTB BETBH 1S-a.

JIns oToOpakeHUsT UepapXUUECKUX OTHOIICHUNW MEXITy OOBEKTaMH M BBEJCHUS
CAMHOM CEMaHTHMKH B CEMaHTHYECKHE CETH OBUIO IPEIOKEHO HCIIOIb30BaTh
npoieaypHbie ceTu. CeTh CTPOUTCS Ha OCHOBE Kjacca (IMOHSATHS); BEPIINHBL, AYyTH
U TIPOLIEAYPHI IPEACTABICHBI KAK OOBEKTHI.

3axanue 1

HCHOJ’IIBySI COOTBCTCTBYIOIIIHC Ayru IMOCTPOUTDH CCMAaHTHYCCKYTO CCTh,
KaCaromiyrocs:

1. reorpadguu kakoro-nuOo peruoHa. Jlyru: rocyaapcTBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JMarHOCTUKM TIJa3HbIX 3aboneBanuid. Jlyru: kareropuu  Oojie3HEH,
naTo(PU3NOIOTHYECKOE COCTOSIHUE, HAOIIOICHHS], CAMIITOMBI.

3. pacrio3HaBaHUSI XUMUYECKUX CTPYKTyp. yru: ¢opmyna BemecTBa, CBOIMCTBa
BEIIECTBA, 00JaCTh MPUMEHEHUS, MEPHI TTPETOCTOPOKHOCTH.

4. mpoueaypbl MOKMCKA MOJIE3HBIX UCKOTIaeMbIX. Jlyryu: HauMeHOBaHKE UCKOTIaeMOT O,
PacIoJIOKEHUE MECTOPOXKICHHUS, TITyOHA 3aJIeTaHusI, METObI TOOBIYH.

5. cynebHoil npouenypsl. Jlyru: opuandeckoe JIUio, COObITUE, MEPhI BO3JEHCTBUS,
CIOCOOBI pacciae0BaHuUs.

6. pacopenesieHHs] TPOAYKTOB MO MarasuHaMm. Jlyru: HCTOYHHMK CHaOXEeHWUS,



HAUMEHOBAaHHWE TPOJYKTa, CIOCO0 TPAHCIOPTHUPOBKH, KOHEYHBIM IYHKT
TPAHCIIOPTUPOBKH.

7. ompenelieHUs MPUHAJICKHOCTH >KMBOTHOTO K OMNPEIEICHHOMY BHUIY, THILY,
cemerictBy. Jlyrm: Mecto oOuTaHus, CTpOCHHE, OCOOCHHOCTH TIOBEICHHSI, BH]I
MUTaHMUS.

8. KJIaccU(pUKALMM MHIIEBBIX MNPOAYKTOB. Jlyru: HaWMMEHOBAHHME HPOAYKTa,
COCTaBJISOLIUE YACTH, CIIOCOO MPUTOTOBJIEHHUS, CPOK XPaHEHUSI.

9. pacno3HaBaHus THNA KoMIbloTepa. Jlyru: cTpaHa M3roTOBUTENb, CTaHIApPTHAs
KOH(HUTypaiusi, 00J1acTb IPUMEHEHHUS, UCIIOJIb3yEMOE MPOrpaMMHOE 00eCIIEYEHHE.

10. uepapxuueckoit ctpykrypbl BJI. [yru: cucrema, COCTOsSIHHE, Ha3HA4YEHHUE,
B3aUMOJICCTBUE COCTABJISIOLIUX.

HUcnoab3oBanue ¢ppeiimMoB 1l PEACTABJICHUS 3HAHUM

@peiiMbl - OMH U3 PACPOCTPAHESHHBIX (HOPMATU3MOB IIPEACTABICHUS 3HAHUMN B
OC. dpeiiMm MOXKHO MPEJCTaBUTh ceOe KaK CTPYKTYPY, COCTOSIIYIO U3 Habopa sueek
- ¢cJIOTOB. KaXXApIi CJIOT COCTOMT M3 UMEHHU M ACCOLMUPYEMBIX C HUM 3HAYCHUHU.
3Ha4YCHUS MOTYT IPEACTaBIATh COOOW JTaHHBIC, MPOIEAYPHI, CCBUIKH Ha JPYTrUe
b peiitmMbl WK OBITH MTyCTHIMH. Takoe MOCTPOCHUE OKA3BIBACTCSI OUCHD YIAOOHBIM IS
MOJICJIMPOBAHUSl AHAJOTMHM, ONHCAHMS O00JacTel C pOJOBHIIOBBIMHU CBA3SIMU
MMOHSITUM U T.II.

JIroOoit (ppeiiM COCTOUT U3 HEKOTOPHIX COCTABISAIONIMX, UMEHA M COJICpKAHUE
KOTOPBIX OMUCAHO HIKE:

1. Ums dpeiima. D10 uaeHtudukaTop, mpucBauBaeMbli gppeiimy, ppeiiM ToiKeH
UMETh UMSl YHUKQJIBHOE B JaHHOU (peiiMOBOI cUCTEME.

2. Nms cnota. 910 uaeHTUGUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UM BO (hpeiiMe, K KOTOPOMY OH NMpUHAIEKUT. OOBIYHO UMSI CIIOTA HE
HECET HUKAKOI CMBICIIOBOM HATPY3KH U SABJISICTCS JIMIIb HACHTUPUKATOPOM TAHHOTO
CJIOTA.

3. Ykazarenu HacieoBaHUs. JTH yKa3aTeIu KacaloTcs TOJIbKO (PPEHMOBBIX CUCTEM
UEPAPXUIECKOTO THIA, OCHOBAHHBIC HA OTHOIICHUSX “a0CTPaKTHOE-KOHKPETHOE”,
OHM TTOKa3bIBAIOT, KaKyto WH(popmaluio 06 aTprudyTax CJI0TOB BO PpeiiMe BEpXHETO
YPOBHSI HACJIEAYIOT CJIOTHI C TAKUMU K€ UMEHaMU BO (peiiMe HIKHETO YpPOBHSI.
Tunuunele ykazatenu Hacienoanusi Unique (U: - yHukanbHbIN), Same (S: Takoi
xe), Range (R: ycranosnenue rpanun), Override (O: urnopuposath) u T.m. U
MOKa3bIBaeT, YTO (PpeiiM MOKET MMETh CIOTHI C Pa3HBIMH 3HAYCHUSMHU: S - BCE
CIOTHI JO/DKHBI MMETh OJIMHAKOBBIC 3HA4YeHMS, R - 3HaueHHWe cIIOTOB (peiima
HUKHETO YPOBHS JOJKHBI HAXOUTHCS B TIPEJIeIiax, YKa3aHHBIX 3HAUCHUSIMH CIIOTOB
dpeiitma BepxHero ypoBHs, O - IpU OTCYTCTBUH YKa3aHUs 3HAYCHHE CJIoTa (peiima
BEPXHETO YPOBHS CTAaHOBUTCS 3HAUEHHWEM CJIOTa (peiiMa HMIKHErO YPOBHS, HO B
clydae oOIpeJesieHuss HOBOTO 3HA4YeHUs] CJIOTOB (peMOB HHXHUX YpOBHEH
YKa3bIBAIOTCSl B KAUE€CTBE 3HAYCHHI CIIOTOB.

4. Vka3anue Tuma JaHHBIX. YKa3bIBACTCsA, UYTO CJIOT MMCCT YHCICHHOC 3HAYCHUC,



100 CIYXKUT yKazareneM apyroro gpeiima. K Tumam naHHBIX OTHOCSITCS:

FRAME (yxazarens), INTEGER (uensrit), REAL (nefictBurensusiii), BOOL
(oyneB), LISP (mpucoemunennas mporeaypa), TEXT (tekct), LIST (cmucox),
TABLE (ta6nuna), EXPRESSION (Bbipaxkenue) u Jip.

5. 3Hauenue ciota. IlyHKT BBOJa 3HAYEHMs CIOTA. 3HAYEHHUE CIIOTA JOJIKHO
COBIAJIaTh C YKa3aHHBIM THUIIOM JAHHBIX 3TOr0 CJI0Ta, KPOME TOrO JOJKHO
BBITIOJTHATHCS YCIIOBUE HACJICIOBAHUSL.

6. JlemoH. 3aeck naercs onpenenenue aeMonoB tuna [F-NEEDED, IF-ADDED, IF-
REMOVED u T.1. JleMOHOM Ha3bIBA€TCA MPOLIEYPa, aBTOMATUUECKH 3aITyCcKaeMast
IIPY BBIMOJIHEHUHU HEKOTOPOTO YCIIOBUS. IEMOHBI 3aITyCKAIOTCS IPU

oOpalieHMM K COOTBETCTByIOLIEMYy cioTy. Kpome Toro, JeMOH sBIsieTCs
Pa3HOBUIHOCTBIO MMPUCOECTUHEHHON MTPOLIETYPHI.

7. IlpucoenuuenHas npoueaypa. B kauecTBe 3HaU€HUSA CJIOTAa MOKHO UCIOJIb30BAThH
nmporpammy mnpoueaypHoro tumna. Korma Mbel TOBOpUM, 4YTO B MOJEIISIX
NpeacTaBlieHUss  3HAHUW  (peliMaMu  OOBEAMHSIIOTCS  TMPOIEAYpPHBIE U
JICKJIapaTUBHbIE 3HAHUSA, TO CUUTAEM JEMOHBI M IPUCOCAUHEHHBIE MPOLEIYPHI
MPOLETYPHBIMHA 3HAHUSIMH.

OCOOEHHOCTBIO MEPAPXUYECKOM CTPYKTYpbI SIBISIETCA TO, 4TO MH(pOpMalus o0
atpuOyTtax (peliMa Ha BEpXHEM YPOBHE COBMECTHO HCIOJIb3YETCS BCEMU
(dpeilmaMu HUKHUX YPOBHEM, CBI3aHHBIX C HUM.

Hamnpumep: @peiimoBoe npeacTaBieHne KOHPEPEHIINH.

Hepapxuyeckue (QpeiiMOBbIE CTPYKTYpbl 0a3upyroTcsi Ha oTHomeHusx IS — A
MeXIy (peimaMu, OMMCHIBAIOIIMMHU HEKOTOPYH KoHpepeHuuio. Bee dperimbl
noJkHbl copepkath uHpopmanmio o JIATE, MECTE, HASBAHUW TEMBbI,
JOKJIAJUUKE. Takum oOpa3om, Ha caMOM BEpPXHEM YpOBHE ompesieeH hpenm
KOH®EPEHLMA.

Kondepennun paznensrorcs Ha KOMMEpPYECKHE U MO0 pa3BUTHIO. OHH COCTaBIISIIOT
nodepHue ¢periMpl. B HEX MOryT OBITH JI0OaBIEHBI CIOTBHI: 00BEM TOPTOBIU H
OIOKET.
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[Ipumep ¢peiiMoBoii Moaenu

3apanue 2.

Ucnons3ys pperiMOBYI0 MOJIETh TIPEACTABICHHS 3HAHUM PEan30BaTh CTPYKTYPY
OTHOULIEHHM, OMUCHIBAIOIINE CIEAYIOMINE CUTYaLNU:

1. sK3aMeH IO JUCIMIIMHE 3a CCMCCTp y mpcrnoaaBaTtciiad IIpU COCTABJIAIOIIHNX:
CCMCCTP, 9K3aMCH, IIpCIioaaBaTeCib, OOCHKA, CTYACHT, IMOJIYy4aTh.

2. BEAOMOCTh MPU COCTABISAIONIUX: NUCIUIUIMHA, CTYJIEHT, DK3aMEH, CEMECTp,
npenojaaBaTesb, OllCHKA.

3. KOH(pepeHIIUsS 0 KOMMEPYECKUM BOIMPOCAM IPH COCTABJISIIOLIMX: JaTa, MECTO
IIPOBENICHUS, TEMA, 11eJIb BBICTYIIAIOIIIHE.

4, IMOJYUYCHHUC OLCHKH IIpU COCTABJIANOIIUX: ITPCIIOAAaBaTClIb, CTYACHT, OLICHKA,
IIOJIy4aThb.

5. WCNONBb30BaHUA W3JAENUS TPU COCTABIAIONIMX: OpraHU3alus, pa3padoTka
TEXHOJIOTUYECKOTO pelIeHus, UccienoBanue «puzndaeckoro 3¢ dexTa», MeToAbl
CO3IaHUS U3JIETTHSI.

6. mHbopMarMoHHass CTpykrypa b/l B MammHOCTpOEHWH TMPHU COCTABISIONINX:
busndeckne 3GGEKTh, TEXHUYECKUE PEIICHUS, H3JeNus, OOBEKT IOCTABKU
U3JIeTIHsl, IPUOOPHI M CTCH/IbI, HOPMATHBEI.

7. xnaccuuKanys IpoAyKTa MPU COCTABISAIONINX : HA3BaHUE, 00JIaCTh IPUMEHEHUS,
croco0 XpaHeHus, Croco0 TPAHCIOPTUPOBKHU.

8. aynuropusi (ONMUCaHHWE) MPU COCTABJISAIONMIMX: BMECTHUMOCTh, Ha3Ha4YeHUE,
COCTABJISIFOLIUE, MECTOHAX0XKJICHHUE.

9. )KMBOTHBII MUD IIpHU COCTABJIAIOIIUX: BU, THUII, CPCOA 06I/ITaHI/I}I, OCOOCHHOCTH
ITOBCICHUA.



JlabopaTopHblie padoThl 3-5

Co31aHue OHTOJIOTHH B CHCTEMe PROTEGE. Ocuosnl RDF 1 OWL

Bonpocs! (koMneTeHUHN, HABBIKH) J1JI1 OCBOCHUSA:

3. Onpenenutsb IpeAMETHYIO 001acTh, CO3/1aTh KJIACChl, OTHOLIECHUS C
UCII0JIb30BAaHUEM cUCTEMBI Protége, a Takke Ha MpUMeEpe CO31aHHON
b3 pacecmotpets moaens RDF, si3p1k OWL 1 cuntakcuc Turtle.

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

5. M3y4nTh BO3MOKHOCTH si3bIKa 3armpocoB SPARQL

6. Hayunthcsi aHanmu3upoBaTh CO3/1aBaTh IMpaBWiIa [Jis IMPOBEPKHU

uH(opMaIuu o ToBapax ¢ momoiisio s36ikoB SWRL u SQWRL .

3aaHus 11 BHITIOJTHEHUSI U MeTOAMYecKHe PeKOMEeHIalNu:

B kadectBe mpumepa Oyaer paccmoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(oHe!) 1 Ha ee OCHOBaHMH COCTaBJIEHA IIEPBas BEPCHUS
B3.

ITepen nauamom pabothl ¢ cucremon Protégé [6] HE0OXOAUMO COCTaBUTH
XOTsI Obl HEKOTOPYIO YIPOIICHHYIO KOHIICNITYaJIbHYI0 MOJIETh TPEIMETHON
obnactu. W, myist Toro 94To0BI MOTOM HE OBUIO CIIOKHOCTEH ¢ ee hopManu3aiuei,
HEO0OXOIMMO ONpPENeNUTh KaKUMH CYLTHOCTSIMU MO>KHO ONepupoBath. B maHHOM
ciay4dae 31o cymHocty Mmoaenu RDF [1, 2] u s3p1ka OWL [4], T.K. MHOTHE CHCTEMBI
u Oubnmoreku, B ToM uwucie Protégé momnepkuBaeT HTH CTaHIAPTHI, U OHHU
SIBJITFOTCST HAanOO0JIee PacIpOCTPAHCHHBIMU.

Crout cpa3dy orMmeTruth, uro Moaenb RDF sBusercs aOGcTpakTHOW U
CYILIECTBYET MHOXECTBO SI3bIKOB C pa3HBIMH CHHTaKCHCaMHU, peanusytonmux ee [1].

OWL raxxe MoxkeT ObITh MpeoOpa3oBaH B HECKOJIbKO HOTALMK M B JIFOOOW W3

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



s361k0B RDF [4]. KoHKpeTHBIE CHHTaKCHCHI OYIyT OOCYXAaThCs IO3JIHEE U BCE
IPUMEPHI, ONMIMUCAHHBIE HUKE MOTYT UX HE TIPUIEPKUBATHCA.

Ontonorust B pamkax mozaenu RDF mpeamonaraer ompeaeneHue Tr00ObIX
MOHATUN TPEIMETHON 00J1acTH B BUJIE TPOEK: CYOBEKT — MpeauKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpasyer rpad mnoHaTHil. CyObeKTbl M OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIINHBI OPUEHTUPOBAHHOTO Tpada, a MpeUKaAThl KaK €ro
Oyru (M OmnpenensitoT OTHOLIEHUS MEXIY CYLIHOCTSIMH). BepiimHbl MOTYT OBITH
CJIEIYIOLMX THUIIOB: PECYPC, ITyCTasi BEPIIHHA.

Pecypc omnuchiBaeT HEKOTOpOE MOHATHE PEATLHOTO MUpa U pa3jielisieTcs Ha
CCBUIOYHBIE pecypchbl U cKaisipHble. CCBUIOYHBIE PECYPChl — 3TO HEKOTOpPbIE
MOHATHUS, KOTOpPhIE MOTYT UMETh XapakTEePUCTHKU (Hampumep, cMmapTdoH,
cmaprpon SMGY965FZPHZER, »skpan). TakuM TOHSATHUSIM MPUCBAUBACTCS
riobanbHbld  yHUKaNbHBIA uaeHTUukatop IRI (Internationalized Resource

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

TaKue peCypChl MOTYT HAXOJIUThCS KaK Ha MeCTe CyObeKTa, TaKk U Ha MEeCTe 00bEKTa
B 3aBUCHMOCTH OT MpEIUKAaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPHhIE KOHKPETHBIE XapaKTEPUCTUKU
U SBJSIOTCS MPOCTO 3HAYEHUEM ompeneraeHHoro tuma. COOTBETCTBEHHO, TAKUE
pECYpChl MOTYT HaXOHUTCSI TOJIbKO Ha MecTe 00beKkTa. Ho, pu 3TOM 1151 HUX MOKET
OMPENENAThCS THI W JJIS CTPOKOBBIX 3HAUYEHUH MOXET OINPEISsAThCS S3bIK.
Hanpumep, nns Hameld mnpeaMeTHOW 00JIaCTM TaKUMHU CYIIHOCTSIMH  MOTYT
aBIAThCs: 6.2 (KOHKpeTHas AuaroHanb dkpana; float), «Samsung Galaxy S9+—
(opurnHaIbHOE Ha3BaHUE; string); «4epHbIN~(@ru (LBET; String; pyCCKUii).

Taxxke HEOOXOIUMO OTMETHUTh, YTO «IPEIAMKAT~ TaKXKE MOXKET OBITh
«CYOBEKTOM™ HJIK «OOBEKTOM ™ B paMKax JAPYTUX TPOEK. ITO HEOOXOAUMO UTOOBbI,
HaIlpuMep, ONMUCATh OrPAHUYEHUS JAHHOTO OTHOLIEHUS.

[lycTas BepmmHa B OCHOBHOM HEOOXOAWMa ISl «UMHTAIMS ™ N-apHBIX
cBs3ei. Kak BUJTHO M3 KOHIIETITUU MOJIENIH, TPEAUKAT MOXKET CBA3bIBATH TOJBKO 2
pecypca. Ho, 3T0 pemaercs ¢ NOMOIIBIO BBEICHHUS NPOMEKYTOYHOM BEPIIMHBI U

PasaCiICHUEM CBA3UM Ha HCCKOJIBKO 6I/IHapHI>IX. HpI/I 9TOM BCpHIMHA HC 6y,IIeT
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MPEICTABJIATh IMOHATHE PEATBHOIO MHpa U €M HET CMBICIA JaBaTh YHUKaJIbHBIN
100anbHBIA UIEHTU(PUKATOP, JOCTATOYHO JIOKAJIBHOTO JJISI COCTABJICHHUS TPOEK.
NMeHHO miis TakuWx BEPINIWH M BBEACH 0OCyKmaemblii Tur. [lpm sTomM He Bcerma
OYEBUJHO CTOWT JIM BBOAUTH JUISI TOW WJIM HWHOM CYIIHOCTH TJI0OAIbHOM
uaeHtupukarop. Hampumep, KOHKpeTHbIH cMmapTdoH oOnamaer  psaoM
XapaKTePUCTHK JHUCIUICS M OBbUIO PENICHO BBIICIUTH JHUCIUIEH KaK OTICIbHYIO
cymHoCTh. [Ipu 3TOM 111 HAC OH SIBISIETCSI HEOTHEMJIEMOM YacThio cMapT(doHa, a
IPOU3BONUTENH CMApT(POHA MOXKET CTaBUTh Pa3HbIE MOJECIH JWCIUICS OT Pa3HBIX
MIPOM3BOJIUTENICH MPU YCIOBUU COXPAHCHHS XapaKTEPUCTUK. Torma MoKeT OBITh
1eaecoo0pa3Ho MCIOJIb30BaTh MyCTyr BepmnHy. C JIpyroil CTOPOHBI, €Clu
IIPOM3BOIUTEIb MPUCBOMIT IAHHOMY JIUCIUICIO ONPEACICHHBIN KO, TO MOXKET OBITh
1esaecoo0pa3Ho BBIICIUTh €ro Kak pecypc. T.K. OH MOXeT ObITh YCTAaHOBJICH U Ha
npyroi cMapT(doH, a Takke OyeT MPOIIe pean30BbIBATh, HAIPUMED, 3aMPOCHI J1JIs
OIPENICJIEHUS] CEPBUCOB, TJI€ €CTh B HAIMYUU JaHHBIM aucruied. s mpumepa
MyCTOM BEPIIMHBI PACCMOTPUM XAPAKTEPUCTHUKY «PA3ZPEUICHUE™ Y KOHKPETHOIO

JTUCILIES

SM-D-G965FZPHSER pa3pemenue X
_X ropu3oHTanb 2960
_ X BepTukaib 1440

JlanHbIe TPOMKHM OMUCHIBAIOT Tpad, M300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER i ik e it
» 1440
BERTHMEANb

Puc. 1 I'pad, onuceiBaromuii pazpernieHue aucruies

Ctoutr OTMETUTh, UTO JAHHBIC MOHSATUSA TAKXKE MOXHO OBUIO OIHUCATH C
UCIIOJIb30BAaHUE 2 CBSI3EM «paspelieHue rop—, «paspelieHue Bep— U 0e3
MPOMEKYTOUHON BepIIuHbI. UTO MOKa3bIBACT, YTO CO3aHUE OHTOJIOTMHU OCTACTCS
BAPUATHBHBIM IPOIIECCOM, 3aBUCAIIUM OT KOHKPETHBIX IEJeH W MpeAnouYTeHUN

pa3paboTyuka.



Kax mpaBuno IRI pecypca cocroutr wu3 wunentuduxaropa b3 wim
IPOCTPAaHCTBA HMMEH H HWIACHTU(UKATOpPA TOHATHS B Hem. Hampuwmep,
«http://myontololgy.org/goods#phonel—, ™moxeT o3Ha4aTh, YTO OMHCHIBACTCS
MOHSITUE «phonel— B b3 TOBapOB C UACHTU(PUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHUcaTh KaXAbIA pa3 TMOJTHBIM
uaeHTudukarop b3 wim mpocTpaHCTBA MMEH, €r0 3aMEHSIOT Ha mpedukc.
Hanpumep, ™oxHO 3anuceiBaTh «mo:phonel—, rtne mnox «mo:— Oyner
noapazymeBathes noiaHsiil IR B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIIMIO, HO U 3 MPOCTPAHCTBA UMEH
¢ oommmu noustusmu: rdf, rdfs, xsd [3]. I'me xsd omuchiBaeT TUIBI, KOTOPHIE
MOXXHO HCIIOJIb30BaTh B OHTONOTHSX Ha Oa3ze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemieHue aucruiest IO
TOPU30HTAJIM MOTJIO OBITh OMHCAHO CJCAYIOMUM O00pa3oM: X TOPHU30HTAJb
“2960”""xsd:integer. OcHoBHble monHsTHs u3 rdf, rdfs, kotopeie OymyT
UCIIOb30BaThCA B paMKax JaHHoM pabotel: rdfs:Resource (monsitue pecypca,
omucanHoro panee), rdfs:Class (monstue kmacca), rdf:Property (monsitue
otHomieHus ), rdfs:subClassOf (oTHoIIeHHE, KOTOPOE OMpeneseT «CyObeKT ™ Kak
noaknacc «oonekra™), rdfs:subPropertyOf (oTHomienue, kKoTopoe ompeaesieT
«CyOBEKT ™ KaK YyTOUYHEHHE «0O0BEKTa ™, SBIAIONMIETOCs OTHOIEeHUEeM), rdfs:domain
(oTHOIICHHME, oOmpeesatomee o0JacTh OINPEACICHHUS] JIPYroro OTHOIICHHS),
rdfs:range (oTHoIIEHUE, OnpeAesollee 00JacTh 3HAUEHUs APYroro OTHOIIEHUS ),
rdf:type (0THOIIEHHE, KOTOPOE OMPEILISIET KCYOBEKT ™~ KaK IK3EMILIAP «O0OBEKTa ™).

OWL sBnsieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUM. OH
UMEeT HECKOJIbKO BapHAHTOB CHHTaKcHca (B TOM uucie (yHKIMOHAIBHBIN), a
TaKke MOXeT ObITh MpeoOpa3zoBaH B 000 W3 cuHTakcucoB RDF. T.k. OWL
comectuM ¢ RDF, 10 B Hamem ciydae oH OymeT HMHTEPIPETHPOBATHCS Kak
HajacTporka Haa RDF, kotopasg yTOYHS€T MOAXOH K CO3JaHUKD OHTOJIOTHM,
pacImpsieT BO3MOKHOCTH MOJICTTH M BBOJAUT HOBBIE CYIIHOCTH (M3 MPOCTPAHCTBA
UMEH owl).

b3, cosmannbie ¢ ucnonap3zoBanueM OWL mnpeamnonararor, 4To Ha HHUX
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IIPOU3BOJUTCS BBIBOJI, KOTOPBIN MO3BOJISIET IPOBEPUTH HEMPOTUBOPEUYUBOCTH b3,
BBIBECTU HOBBIE OTHOILICHHUS.

B cBsi3u ¢ 3TUM onMcaHUE OHTOJIOTMU MOKHO PA3JENIUTh Ha:
1 CymHocTtu. Bce moHsaTus, onucaHHble paHee B pamkax RDF, a Taxxe
HEKOTOpbIe HOBBIE 13 OWL;
2 Bripaxkenus. Onucanue MOHATUS dYepe3 KOMOMHAIMI0O MHOXKECTBA JIPYTHX
cymHocTted. OTHUM U3 OCHOBHBIX MPUMEPOB MPUMEHEHHUS SBIISIETCS OINpeiesieHre
Kjacca udepe3 BblpaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHueM He MeHee 20Meranukcesne;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHHE MHOXKECTB LIEJBIX YHCEN W YHCeNl C
JTpOOHOMN YacCThIO.
3 Axkcuombl. TOYHO M3BECTHBIE MOJIOKEHHSI U TOJOXKEHUS, KOTOPBIE BCETa
JOJIKHBI 0CTaBaThCs VUCTUHHBIMHU. Hanpuwmep, Ha OTHOUIEHUE
«mnoTHocThl IMKkceneli— MoOryT OBITh HAJOXKEHbI OrpaHUYeHHs Ha 00JacTh
onpeneneHuss — SK3eMIULIp Kiacc «Jlucmied— u 005lacTh 3HAYEHUS! — «IENoe
gyucno—. [Ipu 3Tom ecnu B 0aze 3HaHuil Oyaer Tpoika «G miuotHocThlIukcenei
529, TO 3TO MOXKET MPUBECTU Kak K ournoOke (eciud G TOUHO HE MOXKET SBJISITHCS
AK3EMILISIPOM Kiiacca «Jlucrneii—), Tak u K BbiBoiy HOBOTO oTHOmIeHus «G rdfitype
Jucrmen—.

Kax yxe 6pu10 ckazano Boiie, OWL no6aBisieT HOBbIE TOHATHUS U AKCUOMBI.
Jlnis nanHON paboThl HEOOXOAUMBI CIIEAYIONINE TTOHSATHUS:
1 owl:Class. Ananornuno rdfs:Class;
2 owl:Thing. Knacc, sBrsronuiics mpeIkoM BcexX KJIacCOB. AHAJIOTUYEH

Object B HEKOTOPHIX SI3bIKAX MPOTPAMMHUPOBAHHS;

3 owl:ObjectProperty. [loaknacc otnomenuii (rdf:Property), cBA3bIBarOIIMX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkinacc otHomenui (rdf:Property), cBsizpiBarommx

pecypc ¢ IRI u nmurepa;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu

object/data property, sBIsrOIIIEECS MPEIKOM Bcex object/data property;



6 owl:FunctionalProperty. Knacc oTHoIeHui, npuMeHsieMbIX K OJHOMY
«CyOBEKTY ™ TOJIbKO OJIMH pa3. T.e. B OHTOJIOTUN HE MOXKET CYIIECTBOBATH JIBa
TpurmieTa «X ¢ yl—, «x ¢ y2—, rae yl u y2 pasusie cymHocTd u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1IeHHE, NEKTAPUPYIOLLIEE, YTO IK3EMILISP
cyOBeKTakIacca He MOXKET ObITh OJJTHOBPEMEHHO IK3eMIUISIpOM 00BbEKTa-Ki1acca.
T.e. B OHTOJIOTMH HE MOXKET CYIIECTBOBATH JBa TpuIuieTa «x rdfitype yl—, «x
rdfitype y2—, rne y1 u y2 pasubie kinaccol u «yl owl:disjointWith y2—.
8 CymiHoctu, He0OX0AUMBIE JUTsl COCTaBIIEHUS BhIpakeHHi. by yT onuceiBaTh
npu nosisiienun (owl:members,, owl:unionOf u T.1.)

Teneps, koraa CyniHOCTH, KOTOPBIE MOTYT OBITh UCITOJIB30BAHbI, 0003HAYCHBI,
MO>KHO CIIJITAHMPOBATh 00IIIee onrcanre npeameTHon obmactu. OHO pa3jesieHo Ha
OMHUCAHUE KJIACCOB, FK3EMILIAPOB U OTHOIICHUN MEXKTy HUMHU (pUC. 2) U ONUCAHUE

caMHX OTHOIIeHuH (puc. 3).

—»{ owl:Class SM-G965FZPHSER 2018

roj, BbiNycKa
q_
5 rdf-type raen npou3BoAUTENA
& Toeap SM-G965FZPHSER
(@]
= rdfs:subClassOf ~
@ SM-D-G965FZPHSER
L CmapTdoH
o e TEXHoMornA yacTb
rdf:type, Ha
4 o AMOLED
L—{ YacTb ToBapa uper
P v ; 1 Exynos 9810
— 6.2 PpasfdewdHne P
L Oucnnei oy 3KpaHa fana mnn  KON-BO
anep
§ nuKcenei 16 8
f_U‘G || iamepa 529 pas::c, Ta:i paspeleHne yactoTa pabpTei
§ o BEPTMKaNb  MpPOLECcCODaTLL
7 i [2.9,1.9]
T |— Npoueccop /d(y & 2960 1440
L— AKKymynatop

Puc. 2 ®parmenT rpada, onuchIBaOIIETO KJIACChl, SK3EMIUISAPHI U UX OTHOILICHUS B

pamMKax omucaHusi cCMapTHOHOB



owl:Property . csoboaHoe

rdfs:range

‘\ xsd:string

TeKkcToBoe \
rdfs:range \
xsd:string \Lmknown

rdfs:domain

—»{ ToBap

rdfs:range

rdfs:subPropertyOf

L » YacTb ToBap4 pa3spelleHue
Koa npoussogutens —
v rdfs:range
1 *ucnosoe 4 TexHonorua usrotoenenna | | PaapelueHme
rdfs:range 3KpaHa
L xsd:dcuble rdfs:subPropertyOf \dfs;domain
rdfs:domain Oucnnei
roj, Bbinycka —/ rdfs:domain

paspelieHune

AWaroHanb aKpaHa

rOpu3oHTaNb

Puc. 3 ®parment rpada, onuchIBaIOIIETO CBOWCTBA B paMKaX ONMUCAHUs

cMapT(OHOB

B pamkax npuBeneHHOTo (hparMeHTa KJIacCOB BbIICIECHbI OUEBUHBIE KIIACCHI:
«ToBapy», «Cmaprdon». Takke BblIeIE€HbBI HEKOTOPBIE OT/IETbHbBIE COCTABIISIONINE
cMapTpoHa Kak mnoakiaccel kiacca «Yacte ToBapa»: «ucmnei», «Kamepay,
«IIpoueccop», «AxkkymynsaTop». Croaa BbIIEIEHBI TOJBKO CaMbl€ Ba)XKHBIE YaCTH,
KOTOpblEe OOJIbllIe BCEro HWHTEPECYIOT IMOKynaTene W Haubojee LEeHHbl Npu
o0paboTtke nHbopmanuu o ToBape. OCTalbHBIE XapaKTEPUCTUKHU OYIyT 3a1aBATHCS
OTHOUIECHUSIMUA MEXAY KOHKPETHBIM CMapT(POHOM ¥ KOHKPETHBIMU 3HAUYCHUAMH (Ha
U300pKEHUH B KayecTBE IpUMEpa TaKWX OTHOUIEHUH MOXKHO BHJIETb: «IrOJl
BBIIYCKa», «KOJ MPOU3BOAUTEND»). CTOUT OTMETUThb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHUJEC M UX KOHKPETHOE 3aJaHue
OyAeT 3aBHCETb OT HCIIOJIb3YeMOTO CHHTAaKCHCAa W/WIH  BO3MOXHOCTEH
UHCTPYMEHTAIIbHOW CUCTEMBI.

B pamkax mpuBeneHHOro ¢pparMeHTa CBOWCTB HE CIEJIAHO Pa3felIiCHHE Ha
ObjectProperty u DataProperty Bo m30ekaHue W3NMUIITHEH KOHKpeTH3aluu (Mpu
peanu3anuy pasfeieHue JeNaeTcs OYeBUAHBIM 00pa3oMm). B pamkax mnpsiMbIx

HaCJICAHHUKOB «OWI:Property» BBIACIICHBI TUIIBI BO3MOXXHBIX OTHOILICHUM: «JaCTh»



(1St CBSI3M TOBapa C €ro 4acThio), «YUCIOBOE/TEKCTOBOE/CBOOOIHOE/ pa3pelieHNE)
(1aHHBIE CBOMCTBA OMPEIEIISIOT IPYMIy CBOMCTB, O0BEIMHEHHBIX 001Iel 00J1aCThIO
onpezaeneHus. Pa3nenenne Ha TEKCTOBOE U CBOOOJHOE CHENAHO ISl YHPOILEHUS
nanpHenmer o0paboTku. Ilog TEKCTOBBIMH TOIPa3yMEBAIOTCS KOHKPETHBIC
3HAYEHUs, KOTOPBIC TIOTOM MOTYT OBITh MPe0Opa30BaHbI B MIEPEUHCIIICMbIN THII. B
paMKax CBOOOJIHBIX € OMHMCAHMS MOTYT COJAEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTEPUCTHUKY, 3alTUCAHHYIO Pa3HbIM 00pa3oM U T.1.), «unknowny (Tpyria
XapaKTepUCTHK, 100aBIsIeMbIX aBTOMAaTHUECKHU B Ipoliecce coopa MHPOpMaIHH,
JUTS KOTOPBIX HEBO3MOXXHO OIPEACIUTh MPUHAMICKHOCTh K paHee OMUCAaHHBIM
rpynmam).

Heobxoaumo moHUMaTh, YTO B paMKax pucC. 2, puc. 3 TPHUBEACHBI TOIBKO
¢parmenTsl rpada mns ymnpomeHus. OcTaBmmecs (QparMEHTHl OMHCHIBAIOTCS
aHAJIOTUYHO U HE 00JIaat0T JOMOJHUTEIbHBIMI OCOOEHHOCTSAMHU.

T.x. onrcanue NOJDKHO MOIpa3yMeBaTh BO3MOKHOCTh cOOpa MHPpOpMaIuu
C HCIIOJIb30BAHUEM TPOTPAMMHBIX CPEACTB, HEOOXOAMMO OOTOBOPUTH KakK IpH
3TOM OyJET MPOUCXOIUTH 100aBIIEHNE HOBBIX CYIIIHOCTEMH:

1. TloayuuTh C HNETANBHOH CTpPaHWIBI TOBapa CIUCOK XapaKTEPUCTHK B BHIE
«Ha3BaHHE
— TEKCT» W JIPYTHMX HEOOXOJHMMBIX OTICIBHBIX TOJCH (CChUIKA, KOJ TOBapa,
KaTeropus u T.1.);
2 IIpousBectn momck mnoakiiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTeropuy paccMaTpruBaeMoro ToBapa. Eciu He HaiieH, TO co3/1aTh;
3 Co3naTth PK3eMIUIAp TMOJMYYEHHOro B 1.2 kiacca (jmokaimbHas 4vacTh IRI
dopmupyercs kak «Kox mpoumsBomutens» wian kak «Koa ToBapay mpH €ro
OTCYTCTBHUH)
4 JI1st KayKToM XapaKTEpUCTUKHU
4.1. TlpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTHUKA K OMHCAHUS KAKOrO-TO W3
noaxJiaccoB kinacca «Hacts ToBapa». [loaknaccesl knacca «Hactes ToBapa», a
TaK)Ke OTHOIIICHMSI, CBI3aHHBIC C HUMH 33JIaHbI 3apaHee U HE M3MEHSIOTCS B

Imponecce c60pa I/IH(l)OpMaHI/II/I. ,HH?I KaXXJ0Iro n3 TaKkmx KJIaCCOB 3a1ar0TCiA



CIIUCKH TOJIeH W mpaBuia ux npeobdpazoBanus. KoHKpeTHbIE peanu3anuu

ATOM YacTu He OyyT paccCMaTPUBATHCA.

4.2. Eciiu OTHOCHUTCS, TO MOJYYUTh IK3EMIUIAP (@ MpU OTCYTCTBUHU CO3/aTh)
COOTBETCTBYIOIICH yactu (popMupoBaHus JiokanbHOM yactu IRI mis Takux
yacTeil Takke NponucaHo B npaBwinax u3 1. 4.1.). s mosydeHHOro
IK3EMIUISIPA 337aTh OTHOUIEHHWE, CBSA3BIBAIOLIETO €0 C paccMaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecny HE OTHOCHUTCS, TO HAUTH OTHOLICHUE IO UMEHU XapaKTEPUCTUKHU (IIpU
OTCYTCTBUHU CO3/1aTh OTHOUIEHHWE C TAKUM MMEHEM KaK JOUYEpHEE CBOWMCTBO
JUIsL CBOWMCTBA «unknown» WM THUIHM3UPOBAHHOTO cBoWcTBa). CBs3aTh
HK3EMIUIAP TOBapa C paccMaTpPUBAEMbIM 3HAYEHUEM XapaKTEPUCTUKHU
MOJIyYEHHBIM OTHOIIEHUEM.
31ech NpOSABISIETCA TMOKOCTh OHTOJIOTMYECKOro Moaxoja. B oTiuuuu OT

PEJSIMOHHONW MOJIENH, B JIIOOOH MOMEHT JIETKO MOTYT OBITH TOOABJIEHBI HOBBIC
OTHOULIEHUS, TPOU3BEJIEH MEPEHOC UX B IPYTYIO TPYIILY, TPOU3BEAEHO 3aJJaHUE UM
HOBBIX OorpaHW4eHHi. Takke paboTa ¢ OnMMcaHueM MPEAMETHONW 00JIaCTH B IIEJIOM
BEJIETCSl B TEPMUHAX OOBEKTHOM WITK JTF000H HHTEpecyroieit Hac Mmoaenu. [Ipu atom
U3MEHEHMS, KaK MpPaBWIO, HE BEAYT K JAOJATOMY OXHUAAaHHUS (T.K. 4Yalle BCEro
JOCTATOYHO U3MEHEHUS] HECKOJIBKUX TPOEK).

[Tonyuyus oO1ee HedopMalIbHOE ONMCAHUE MOJIEIH, MOXKHO MPUCTYMATh K €€
dopmanmzanu U peanuzauuu b3 ¢ Hcmonbp3oBaHHMEM KOHKPETHOTO CHHTAaKCHCA
W/WIM  MHCTPYMEHTapusi. OTHU TMpoIecchl OyayT JenarbCsl MapajulelibHO C
WCTIOJIb30BAHUEM CUCTEMBI Protégé.

[lepBoHayanbHO  MOC/Ee  3amycka CHCTEMBI  HEOOXOJUMO  3a1aTh
UACHTU(PUKATOP OHTOJOTMU Ha BKIaJKe «Active ontology» B mone «Ontology
IRI» (puc. 36). JanHblii uaeHTUPUKATOP TAKKE ONpeenseT u 0a30BbIi mpedukc.
st m3o6paxennoit onronoruu IRI Oynmer «http://myontologies.com/goods», a
0a30BbIT npeduxc TUTSt BCEX CO3/1aBacMbIX CYIIHOCTEH

«http://myontologies.com/goods#»



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

File Edit View Reasoner Tools Refactor Window Help
© goods (http://myontologies.com/goods) ~ Search...
Active ontology | Entities | Individuals by class DL Query
L LILY AT Mt //myontologies.com/goods] 6 Metrics
Ontelogy Version IRl
Annotations
Class axioms
|Ontology imports | Ontology Prefixes \ General class axioms |
Direct Imparts
Indirect Imparts
No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferences =

Puc. 4 Bxnagka «Active ontology» B cucteme Protégé (a — manenb B BKJIQJIOK C

aKTUBHOM BKJIaAKoU «Active ontology»; 6 — HIeHTU(UKATOP OHTOIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http //myontologies. com/goods)

¥ Search...
. a -
[Achve ontology Entities | Individuals by class DL Query
Individuals N _ | = ® owl:Thing — http://www.w3.0rg/2002/07/ow# Thing
Annotation properties  Datatypes  |Annotations |Usage
Data propgities 1
Classes Y| Object properties [ A
_ = — - nnotations
Cla: s hierarchy: ovl-Thing EELE
. Asserted ~
® hing B
Add subclass... Ctrl-E
[GR=T

Add subclasses...

DuplicateAdds a sub-hierarchy below the selected class created from tab indented text|
Change IR| (Rename)... Ctri-U

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

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

Convert to primitive class Ctrl-P

Convert to defined class Ctrl-D

w— Remove disjoint classes axioms for subclasses...

Puc. 5 Bxnagka «Entities» B cucteme Protégé (a — manens B BKIAIOK ¢ aKTHBHOM
BKJIagkoH «Enititesy; O — maHeNb BI0KEHHBIX BKJIAaA0K BKIagku «Entitiesy» ¢
akTuBHOM BKiaakol «Classes»; B — cynepkiacc owl:Thing; r, 1 — kHONIKH

n00aBJIeHHS HepapXuH MOAKIACCOB/TIOAKIACCa ISl BBIIEJICHHOTO Kilacca)

Jlanee HEOOXOJMMO CO3lIaTh HEpapXHI0 KiaccoB. [Jis 3TOro HE0OX0AUMO

BBIJICNIUTH KJIACC, TIOJIKJIACCAMH KOTOPOTo OyayT BEPXHHE KJIACCHI HAIIICH HepapXun



(B mamem ciryyae owl: Thing, puc. 58). [locie 3Toro BeI3bIBaTh KOHTEKCTHOE MEHIO
(npaBoit kHonko# MbimKu — [IKM) u BeiOpath nyHKT «Add subclasses» (puc. 5r).
Kiaccel Takxe MOryT 100aBasiThCS IO OJJHOMY (pHUC. S1).

[Tpu naxxatun Ha kHONIKY «Add subclasses...» MosBIsIETCS OKHO J00aBICHUS
uepapxuu MoJkIaccoB (puc. 6). Kaxaas BBeieHHAs CTPOKA B JAHHOM OKHE CO3/1aeT
OT/ICJIBHBIN KJ1ace (myTeM J00aBieHus B OHTONIOTHIO Tpoek «x rdf:type owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI co3gaBaemoro kiacca, 3agaBaeMbiii kKak «{IRI
oHToJIoTHH } #{00paboTaHHOe MMs_Kjacca}» (B pamMKax 00paOOTKM MMEHH Kiacca,
IPOUCXOJIUT, HAIPUMEp, 3aMeHa Mpobena Ha « »);y — IRI ponurensckoro kiacca,
KOTOpBIN 3amaercsa kak owl:Thing st kimaccoB, 3amanHbix 0e3 oTcTyna u kak IRI
OJMKANIIIETO BEPXHErO KJIacca C MEHBIIMM OTCTYTOM JJISI OCTAJIBHBIX (OTCTYIIBI
3amaeTcs Kak «Taby).

[Tocne naxaTus Ha «Continue MOSBISETCS OKHO, TIPejIararoIiee Co3aTh I BCeX
CO3/1aBa€MbIX KJIaCCOB OJHOTO ypoBHA oTHomeHus «owl:disjointWithy. [ns atoi
3a/1ayy corjiamraeMcs.

Enter hierarchy

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

Tosap
CruapTdoH
UYacTe TOBapa
Oucninen
ARKYMYJIATOD
Kamepa
Ipousccop
Paspemenue|

Prefix

Suffix

Continue Cancel

Puc. 6 OxHo co3aHus uepapxuu MoAKIaccoB B cucteMe Protégé



[Toka b3 sBnsieTcs OCTAaTOYHO MPOCTOM, PACCMOTPHUM €€ rpaduueckoe
npeAcTaBieHne W oauH w3 cuHTakcucoB OWL/RDF. Jlnga BbeIiBOJa
rpauIecKoro MpeICTaBIeHNs HEOOXOAMMO aKTUBUPOBATh BKIAIKY « Window
-> Tabs -> OntoGraf» u nepeiiTu Ha Hee (puc. 7). 3nech OyIyT BUIHBI KJIACCHI,
IK3EMIUISIPBI U object property. PaccMoTpeHHE TEKCTOBOTO MpEICTaBICHUS
MO3BOJIUT HaM YBUJIETh KaKM€ MMEHHO TPOWKH MHCTPYMEHTAJbHAs CHUCTEMa
co3/aJIa Ha JaHHBI MOMEHT U JIy4III¢ TIOHATh Kak OHa paboTacT (B HEKOTOPBIX
CITy4asix MOBEJCHUE CHCTEMBI MOXKET OBITh HACTPOCHO, 37I€Ch PACCMATPUBACTCS
MOBEACHUE IO YMOJIYaHUI0). [l 3TOro HeoOXOAMMO COXPAHUTh OHTOJIOTHIO
(File -> Save As). IIpu coxpaHeHuun Ha JaHHOM 3Tarne HEOOXOIUMO BHIOPATh

cuntakcuc «Turtle Syntax».

Active ontology Entities | Individuals by class DL Query OntoGraf

Asserted ~

Search:

v-® owl: Thing

=4 8% 42464 H<E RISIK 8 F @B HE &
PaspeweHune
- © Tosap
» Tosap |7__7l D Paspeuenne I & .Hac'n:_msapa
e < ) -"‘"'*——-.,_)_7__7 - -
Kamepa ] l AxxyMynsTop I l Npoueccop [ [ Cuaprdion ‘ l Aucinen

Puc. 7 Bxnagka «OntoGraf» B cucreme Protége

OTkpbIB mONyYUBIIMICS (halil MOKHO YBUAETh NPUBEACHHBIA Janee
TEeKCT (TpuBENEHBl (PparMeHThl C KOMMEHTapUsMHU, OOBICHSIIOIIUMU
CHUHTAKCHUC U OOIIYIO0 CTPYKTYpYy oHToJIoruu. KoMMeHTapuu HauyuHaAIOTCS C
#).

#Onucanue HaYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue o61ero npedukca BCeX CO37aBaeMbIX CYIIHOCTEH (maiee

MOXHO BMCCTO HCI'O ITHUCATh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npeduxcoB owl, rdf, xml, xsd, rdfs
# «.» SBIISETCS CHMBOJIOM Pa3JICIIATEIIEM TPOCK

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

#nanee IRI Hamelt OHTOJIOrMU ONpPENEIIIETCS KaK AK3EMILISP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee ciaenyeT onmucaHue CO3JaHHBIX KIACCOB

#«;» SBIAETCS CHEIHAIBHBIM Pa3/IeIUTENIeM TPOEK U MOCJEe HErO UIET

JIBOMKA «IIPEIUKAT — 00BEKTY, a «CYOBEKT» OepeTcs U3 MpeablayIIeld TPOHKH
:Axkxkymysitop rdf:itype owl:Class ;
rdfs:subClassOf :YacTts TOBapa .

#T.e.  3TO  OSKBUBAJEHTHO  3amucu  «Akkymymarop  rdfitype
owl:Class . :Akxkymynsarop rdfs:subClassOf :Yacts_ToBapa»

#Jlns noaknaccoB owl:Thing orHomenue rdfs:subClassOf moker ObITH
OTYIIEHO MpH TeHepanuu (aitia

:Pazpemenue rdf:type owl:Class .

#]lanee onuckIBalOTCA OOIIME aKCHOMBI. B Haliem cirydae 3To HECKOJIBKO
YCJIOBHI Ha TPYMIBI KJIACCOB OJTHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITh PK3EMIUTSIPAMH OJHOBPEMEHHO HECKOJBKHX KJIACCOB W3 TPYIIITHI

[ rdf:itype owl:AllDisjointClasses ;

owl:members ( :Axkkymynstop :ucreit :Kamepa :Ilporeccop )] .

[TpeoOpazyeM mocaeAHIO0 3aMUCh B BUJI TPOEK /IS €€ TOHUMAaHUS, YIUTHIBas
4TO: «[]» — MO3BOJSET 3a7aBaTh IMYCThIE y3JIbI; «()» — MO3BOJISET 3a7aBaTh CIUCKU
(ms 3amanus crnuckoB B RDF ecth cnenmanbsHbiii kiacce rdf:List 1 oTHomeHus
rdf:first, rdfirest):

_x rdfitype owl: AllDisjointClasses .

_x owl:members y .

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



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

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

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

DTO0 TakKe MOXKET OBITh 3aMrcano B PyHkImoHanbHO ctuiie: DisjointClasses(
:Axxymynsitop :ducmneii :Kamepa :Ilpoueccop )
[lonumaHnue cTaHTAPTOB M CHHTAKCHMCAa OOJIierd4aeTr [ajbHEHIIyr paboTy ¢
OHTOJIOTHEHN (B 0COOEHHOCTH paboTy ¢ 3ampocamMu U peJaKTUPOBAHUE OHTOJIOTHUHU
u3 nporpaMmHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce onepanuu (B YaCTHOCTH, HET BO3MOXKHOCTHU SIBHOTO CO3JIaHUS
MyCTBIX Y3JIOB, HO IIPH 3TOM CHCTEMa B COCTOSHUU WX TIOHSTH B OOJIBIITUHCTBE
ciny4aeB). Takye CTOUT OTMETUTh, YTO MHOTHE OTMCAHMS TaK WU WHAYE TPUJIETCS
MUCaTh CaMOCTOSTEILHO B COOTBETCTBUU C ONpeaeNeHHbIM cuHTakcucoMm (defined
classes, CIOXHBIC OTPAHWYCHHUS HA TOJS WU T.OI. PEATU3YIOTCI B CHCTEME C
ucroiab3oBanueM Manchester Syntax [7]).

Hanee Heobxomumo 3anath Object Properties. OHM 3a7at0TCsl aHAJIOTUYHO

uepapxuu KiaccoB Ha BkIagke «Object Properties». (puc. 8)

goods (http://myantologies.com/goods) : [Z:\D\educate\nocobua\CntologyProtege\resourc...

File Edit View Reasoner Tools Rsfactor Window Help

< @ goods (hitp//myoniologies com/goods ¥ Search. .

Active ontology Entities Individuals by class DL Query OntoGraf

Individuals = = owl:topObjectProperty — htip://www.w3.0rg/2002/07/owl#tog
Annotgtion properties  Datatypes | |Annotations 'Usage |
Data properties

Classes Object propertiesa
Object property hierarchy: owl:topObjectPrope EII=® ]

Annotations

e =5 Asserted ~
Add sub-properties...,_
6

Functional Equivalent To

Inverse fui

SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Ressoner set. Select = rmasonsr from the Ressoner menu ¥ Show Infersnces IS

Puc. 8 Jlo6aBnenne Object Properties (a — aktuBHas Bkiagka Object Properties, 6—



KHOIIKA JI00aBJICHUS UEPAPXUU OTHOIICHHH)

Ha nanHom srtarne HE0OX0IMMO 3a/1aTh CBOMCTBA «4acTh» U «pa3peiieHuey. Jlanee
OTUIIIEM ATU CBOMCTBA MOJAPOOHEE, a UMEHHO 3a/JaJiuM OOJaCTh OMpECCHUs: U
00J1acTh 3HAYCHUS.

J{nst cBOMCTBA «4acTh» 00acTh onpeaeneHus: « ToBapy», 00acTh 3HAUCHUS
«Yacte_ToBapa». [lms Toro, 4ToOBI 3amaTh ATy HHPOPMAIHIO, HEOOXOIUMO
BBIOpATh CBOMCTBO (puC. 9a), HaiiTu pazaen « Domainsy B MosBUBIIEMCS] OTUCAHUU

U 7100aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOIIMN KJAcC

cymHocreit (puc. 9r).

. 4acTb

File Edit View Reasonsr Tools Refactor | — -
% o Data restriction creator Class hierarchy
jm goods (hip-//mycntoiogies.comia0ods) | | mlaes expression editor 'Object restriction creator
Active ontology Entities | Individuals by = ** = Asserted -
Individuals v-® owl:Thing
Annotation properties | Datatypes i :1P_a3pe"‘e""e
Data properties ) a
Classes  Object properties "
=0 Asserted -
v-=owl:topObjectProperty
L4aCTh
- paspelieHune
OK Cancel
Transitive = gui-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) =+

Mo Ressones set. Selecta ressonerfrom fhe Reasoner menu ¥ Show Inferences

Puc. 9 3aganue nundopmanuu o Object Property B cucteme Protégé (a — BeliesieHHOE

Irreflexive

CBOMCTBO «4acTb», O — KHOIKA J100aBJIEHUSI HOBOM 0OOJIACTU OMNpEICNICHUs, B —
KHOTIKa PEJaKTHPOBAHUS CYIIECTBYIOLIEH OONACTH OIpeneieHus, T — aKTHBHas

BKJIAJIKA MEPAPXUHU KJIACCOB IIPH 3aJaHUU 00JIaCTH ONPEJEIICHUS CBOMCTBA)

[Ipu 3TOM BO3MOKEH HE TOJILKO BHIOOP M3 CYIIECTBYIOIIMUX KJIACCOB, HO U



3ajanne uepe3 BhIpaxkeHuss Ha Bkiagkax «Class expression editor», «Object
restriction creator» (OHU SBISIOTCS OJHUM U3 MPUMEPOB, TA€ MPUIETCA
ucrnoyib3oBaTh Manchester Syntax, a He mpocTo rpaduydeckuii HHTEpdEC).

ITo amanorum cosznmarorcss Data Properties. IlomHBIM CHHCOK CBOMCTB,
co3/laBaeMbIX B JaHHOU B3, mpuBeneH Huke (Ipu Co37aHUU HEOOXO0IMMO 3aMEHUTD
«;» Ha MEPEHOCHI CTPOK U OTCTYI)

TEKCTOBOE

KOJI TTPOU3BOJIUTENS; LBET 3asIBJICHHBIA MPOU3BOJUTENIEM; CETh 2g;
cethb 3g; yactoTa lte; dopmaTr sim KapThl; TEXHOJOTHS H3TOTOBJICHHS JKpaHa;
Matepuall KopIlyca; 3aluTa KOpIlyca;, 3aluTa »JKpaHa; CTENeHb 3alllUThI;
OmnepalMoHHas CHUCTEeMa; MNPOU3BOAUTENL MPOLIEccCopa; MOJENb MPOLEeccopa;
KOH(pUTrypaius mpoueccopa; rpaduueckuii yCKOpUTEb; TUIl BCIBIIIKK OCHOBHOM
KaMmepbl

YUCIIOBOE

roJi BBIYCKA; YHUCJIO SIM KapT;, AUAroHallb JKpaHa; pa3peliecHue
TOPU30HTAb; pa3pelIeHue BEPTUKANb; pa3pelieHne Kaap/CeK; IUIOTHOCTH
MUKCeJel; KOJIMYECTBO IIBETOB AKpaHa MIIH; KOJIMYECTBO SIep; 4acTOTa Mpolieccopa
ITH; 00beM oOmNepaTUBHOW mnamsAThU T10; 00BEeM BCTPOCHHOM maMsiTH T0;
MaKCUMaJIbHBIA O0OBEM KapThl TNaMATH TO; KOJMYECTBO OCHOBHBIX KaMmep;
KOJIMYECTBO MErarnuKceJIeli OCHOBHOM KaMephl; amepTypa OCHOBHOM KaMephl;
KOJIMYECTBO MeETAIMUKCENe (PPOHTATBLHON KaMephbl; KOJIMYECTBO (PPOHTATHHBIX
KaMep; EeMKOCTh aKKyMyJisiTopa MA*4; BpeMsi pabOThl B PEKUME pa3roBOpa; Bpems
paboThI B pEKUME OKHUJIAHUS; ITUPUHA; BBICOTA; TOJIIINHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOM KaMephl, ONTHYECKas CTaOWIM3aIus
OCHOBHOM KaMmepbl; HaJlMuuMe BCHOBIINIKK (POHTAIHHOM KaMepbl; HaIudue
OecTpOBOIHOM 3apsIKH

CBOOOIHOE

KOH(UTypanusi TpoIeccopa; MaT4YUKH,; OCOOCHHOCTH OCHOBHOM

KaMCpPbI; KOMILICKTAIIUA 6I/IOM€TpH‘I€CKaH 3aluTa, O0COOCHHOCTH



JI7ist HMX Tak)kKe He0OXOAMMO 3a/1aTh 00JIaCTh ONpeeNIeHUs: U 00JaCTh 3HAYCHUS.

CTOUT OTMETHUTB, YTO ISl BEPXHUX CBOWCTB B HepapXuu OyAeT 3aaBaThCs TOIBKO
00J1aCTh 3HAYCHMSI, T.K. TAKUE OTHOIICHHSI KaK «9HUCIIOBOE» MOTYT CBSI3BIBATH JIFOOOU
«CyOBEKT», HO TOJIbKO ¢ uuciaoM. OKHO 3amaHue oOnactu 3HadeHus anusa data
properties OTJIMYaeTCs OT aHAJOTUYHOTO Jj1s1 object property (puc.10). [{ns cBolicTB
«UHCTIOBOE», «CBOOOJHOE», «TEKCTOBOEY», <JIOTHYECKOE» OOJacTh 3HAYEHUS
3ajaerca C Hcnoiib3oBaHueM Bkiaaku «Built in datatypes», Ha KoTOpoH

BeIOMparoTcs Tumbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

'Data range expression |
'Built in datatypes ,

® owl.rational

® owl:real

® rdf:PlainLiteral

® rdf: XMLLiteral

® rdfs.Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd.byte

® xsd.dateTime

® xsd.dateTimeStamp
® xsd:.decimal

® xsd:.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

oK Cancel

Puc. 10 Okno 3aganus o6nactu 3HaueHus 11s data property B cucteme Protégé

J1J11 HEKOTOPBIX CBOMCTB HEOOXOAMMO 3a4aTh JONOJHUTEIIbHbIE OTPAaHUUEHUSI.
Jlns aToro ucnosb3yercs Bkiaaka «Data range expression» u Manchester Syntax.
Pa3bepem HekoTopeie u3 cBoicTB. dopmaTel CMM KapT CTaHAApPTU3UPOBAHBL:

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



Bcerpoennsie (E-SIM). [ToroMy MOXHO 3a/1aTh JAOMOJHUTEIbHOE OIpaHUYCHUE HA

CBOMCTBO «(opmar sim kapTel» (puc. 11).
opraT_sim_kapTel b

Dﬂtﬂ rangec expressibn
Built in datatypes

{Ill]F:H’ I'I2FFII:| IISFFII’ II4FFH, HE_SIMII}

OK Cancel

Puc. 11 3aganne nONOJTHATETHHBIX OTPAHUYCHUN HA CBOMCTBO «(dopmart sim
KapThI
PaccMoTpuM, uTO mpu 3TOM co3/aeTcs B ¢aiiie OHTOJIOTHH:
:popmar_sim_xaptsi rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumnHo, myst omucanusi o0JacTM 3HAYEHUHM CO3JAaeTCs IyCTOM y3ell,
KOTOPBIH SBJISIETCS TUTIOM JTaHHBIX (3K3eMIuisipoM rdfs:Datatype) u ero sk3eMIisipbl
MOTYT TpPUHUMATh 3HAYEHHsS U3 33JaHHOTO CIHUCKAa (32 CYET HCIOJIb30BaHUS
otHomeHus: owl:oneOf). Ilpu wucnonb3zoBanum orpaHuueHuid Ha data property
nyctoi y3en rdfs:Datatype co3maercs Bcerna, najabHEHIINE KOHCTPYKIIUUA 3aBUCST
OT BBEJICHHOTO pa3paboTYnKoM. PaccMOTprUM BO3MOXKHBIE KOHCTPYKITUH JIJISl 3TOTO
0JIs1 TTOJIpoOHEe:

1 {} — 3amaeT CHMCOK 3HA4YEHUH, B pPaMKaxX KOTOPBIX MOTYT OBITH TOJBKO
CKaJIsIpHbIE 3HAYCHHS (BO3MOXKHO MCIOJIb30BaTh 3a/laHUE TUMA JaHHBIX depe3 «)
U TETHU A3BIKOB Yepe3 «(@»)

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

3 Jro0oe ckanspHOE 3HAUYCHHE

4 [] — OI'PAaHHUYCHHUC Ha 3HAYCHHUC, KOTOPBIC HAYT IIOCJIIC THUIIA 3HAYCHHA.



Hampumep, xsd:interger[> 0] COOTBETCTBYET IEJIbIM CTPOTO MOJIOKHUTEIbHBIM
guciaMm. OrpaHUYeHHUS TPOIHCHIBAIOTCS B HEOTPAHUYECHHOM KOJIHMYECTBE Uepes
3amaTyro, Hampumep: xsd:integer[> 0 , < 100]. OrpanudeHusi, KOTOPhIE MOTYT
NMOHA00UThCS B paboTax: BCe 3HAKHM CpaBHEHUA (>, <, >=, <=), IpPOBEPKa CTPOKHU
0 peryjsipHoMy BblpaxkeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxonumo
OTMETHTh, UYTO PETYJIIPHOE BHIPAKEHHE B TAKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEU CTPOKH, a HE UIIET OA00HbBIE BXOXKIeHUSI. T.€. aHaJIOrMYHO BhIpakeHuto «[0-
9]1{4}$» B OOBIYHO¥ CHTYyAITHH).

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

Paccmotpum  cBolicTBO  «rona  BeImyckay. OH JOMKEH OBITh IEJIBIM
YEeThIPEX3HAYHBIM YHUCJIOM HEe MeHbIUM 1973 unm uensiM He Oojee ueM
JBY3HAYHBIM YHUCJIOM (B Clydae, €CJIM YYUTHIBAEM BO3MOXKHOCTh BHECCHUS
cokpamieHHor 3amucu «20», «21», a He ngemaeM mnpeoOpa3oBaHUE 3apaHee).
[Tonp3ysach HOBBIMM BO3MOXXHOCTSIMHM, HW3MEHHUM O00JaCTh 3HAUYC€HHM CBOWCTBa
«aucnoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». Jlamee 3amamum
CBOMCTBY «TroOj] BbIITycKay orpanuuenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, Kak 3TO BblpaxkeHue npeodpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:rop_Beinmycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

[IpuBeneHHOEe BBIpaXKEHHE HECKOJBKO cioxkHee Manchester Syntax, HO

IMO3BOJIACT IIOJYYUTb ITIOHUMAHUC KaK pa60Ta}0T BBIPAKCHHUA B TCPMHUHAX RDF u



KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBAIOTCS.

Cozpmarorcss 2 myctbix y3na ¢ orHomeHusmMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, xotopwsie obwemuusitorcss B RDF cmucok (rdf:List depes
cokpaileHHoe onucanue «()»). [lanee co3gaeTcst HOBBIH MyCTOM y3€J — THUI JaHHBIX,
ocHoBaHHbIN Ha xsd:integer (owl:onDatatype), KOTOpbIe COETUHIETCS OTHOIICHUEM
owl:withRestrictions ¢ co3maHHbIM paHee CHUCKOM. [lOTHOCTBHIO aHAJIOTHYHO
co3JacTcs emie OJWH THUN JaHHBIX, OCHOBaHHBIM Ha integer, HO C JPYTUMHU
orpanndeHusMU. [lociae 3Toro co3maercs eiie oJMH HOBBIA THI JaHHBIX, KOTOPHIC
onpenensiercss kak oobenunenne (owl:unionOf) cozmanubix panee. 1 umMeHHO OH
SBISICTCS.  O00JIaCTBIO ONpEAeNieHHs Hamero cpoicTBa. [Ipm stom mo dakry,
CO3/IaHHBIC TUIIBI UHTEPECYIOT HAC TOJIBKO C TOYKH 3PEHUS BO3MOXKHBIX 3HAUYCHUN
U MOTYT pacCMaTpPUBATHCS KAK MHOXECTBA.

Ha ocranpHbIE CBOIICTBA OTpaHUUEHUS MOTYT OBITh HAIOKEHBI aHATIOTHYHO.
Kakx MuHMMYyM HE0OXOAMMO 3aIMOJIHUTHh OOJACTH ONpPENeNeHUs W 3HAYCHUS IS
CBOKMCTB, CBS3BIBAIONIMX YaCTH TOBAapa W KOHKPETHBIE XapaKTECPUCTHKHU
(«MaTepuas KOpmycay, «KOJIUYECTBO siaep» U T.A4.). OcTaabHOE HAa JAHHOM 3Tane
MO>XHO OCTaBUTh KaK €CTh M MEPEXOJUTh K dk3eMiuisipaM. OHU CO3[ar0TCs Ha
Bkiajake «Individualsy. (puc. 12)

Ha panHOM BKIaaKe 5K3EMIUIAPHI CO3MAOTCS MO OAHOMY. Jlisi aToro
HE0OXO0IMMO HakaTh Ha KHOMKY go0aByieHus (puc. 120) 1 BBECTH JIOKAJIbLHOE UM
(Ha OCHOBaHHMM KOTOpPOro ¢ ucrnosibzoBanue IRl oHTonorum Oyaer creHepupoBaH
nonHblid [RI), momaeni IRI unn naeHTudukaTop ¢ UCHoNb30BaHUEM MPEHUKCOB.
CoznaguM 3K3eMILISIp paccMaTpUBaeMoro cMapT@oHa ¢ UACHTUPUKATOPOM «SM-
G965FZPHSER». Ilocie Toro kak 3K3eMIUISIpP CO3/IaH, MOSBISETCS OKHO €ro
onucanus (puc. 13).

Ham HEoOxoamMo 3a1aTh 3K3eMIUTIPOM KaKOTO Kjlacca SIBISICTCS CO3/IaHHAS
CyIIHOCTh (TocTpouTh oTHomeHue rdf:itype). s sToro HeoOXoaumMo 100aBUTH
3anuchk B paznaen «Types» (puc 13a), rae, ucnons3oBas BkiIaaky «Class Hierarchyy,

BEIOpaTh Kiacc «CMapThony.



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

File Edit View Reasoner Tools Refactor Window Help

< © goods (http://myontologies.com/goods) ~ Search...
Individuals by class % DL Query % OntoGraf x
Active ontology x Entities x
Datatypes  Individuals °

Annotation properties
Data properties
Classes Obiject properties

Individuals. s ] = =] [x]
9
L illB:-]

Add individual

No Ressoner set. Select = ressoner from the Ressorer menu  « Show Inferences

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

— KHOIKa CO3/IaHUsl HOBOT'O SK3EMILISIPA)

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

File Edit View Reasoner Tools Refactor Window Help

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

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

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

Classes __ Object propetties
Individuals: SM-G965FZPHSER (1= mE Annotations

* X

# SM-G965FZPHSER-DISP Description: SM-GUSSFZPHSER ~ mISER

# SM-G965FZPHSER-DISP-RAS

Object property assertions

“Cmaprdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
8
Different Individuals Data property assertions
"™ Koa_npousson

"SM.GGARRE7P|

Mo Reasoner set. Select a ressoner from the Reasoner menu v/ Show Inferences  f)

Puc. 13 OkHo onucanus sxk3eMiuisgpa B cucteMe Protégé (a — 3aanue OTHOIICHUS
rdfitype, 0 — 3a7jaHMEe OTHOIIICHU C UCTIOIB30BAHKE Object property, B — 3a/1aHHE

OTHOIIICHUH C UCToib30BaHueM data property)

Jlanee He0OX0IMMO 3a71aTh OTHOIICHMS JUISl pacCMaTpUBaEMOro cMapToHa.
[TepBBIM CcO3MaIUM OTHOIIEHUE «YACTh» C €ro AUCIUIeeM. /[ 3TOoro mo aHajaoruu
CO31aIMM HOBBIM 3K3eMIUIAp Kiacca «lucrurei». [locie ywero mis sk3eMIuspa
cmapTdoHa A00aBUM HOBYIO 3amuch B pasnen «Object property assertions» (puc.

136). Ilpu no6aBiieHnr HEOOXOIUMO BBECTH MUMSI OTHOIICHHS ¥ IMST DK3EMILISIpa, C



KOTOPBIM CTPOUTCS
oTHoueHue (puc. 14).

SM-GI65FZPHSER X

YacTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OknHo 3amanus object property it SK3eMIuIsIpa
[Tocne aToro 3amaaumM oTHOIIEHUE B pasjene data properties Ha MpUMeEpPe «KOJ

npousBoauTes» (puc. 15).

SM-G965FZPHSER X

Data Property SM-G965FZPHSER
e ] [ Asserted -

e _nupny va

= 3aLMTa_3KpaHa

plKon_nponssogwrens

= KOH(hUIypaLUusi_npoLecce

== MaTepuarn_kopnyca

= Monenk nhollieccona Type @ ...~

OK Cancel

Puc. 15 Okno 3amanus data property Juist 3K3eMIuispa
J171s1 3TOrO B MOSIBUBLIEMCSI OKHE HE0OXO0IMMO BHIOpaTh CAMO CBOWMCTBO,
BBECTH €T0 3HAYCHHUE U BHIOPATH THII.
J17is ompeieIeHHBIX TUMOB TAaK)Ke aKTUBUPYETCS TI0JIE BBIOOpA S3bIKA.
[To ananorum co3znaem sx3eMInIsip «Pasperienre» 1 3a1aeM AUCIIICIO Pa3pelieHHe.
PaccMmoTpum TeKkCcTOBOE MpecTaBIECHUE CO3AaHHBIX CYIIHOCTEH:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qactb :SM-G965FZPHSER-DISP ;
:xoa_mnpousBoautens "SM-G965FZPHSER" " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : lucrneii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;



:pazpeuieHue BepTukanb 1920 ;
:pazpeuienre ropuzoHTanb 1080 .

HoBasi cuHTakcuueckas KOHCTPYKLHUS «,» O3HA4aeT, 4To IMocie Hee Oyner
3amucaH TOJIBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MpeauKar» OyayT B3SThI U3
npenbiaymei. «owl:NamedIndividual» yka3piBaeT, 4YTO CYyIIHOCTH SIBISI€TCSA
IK3EMIULSIPOM U HE IYCTHIM y3JI0M. OJIHaKo, Ha JAHHOM 3Talle, Py yJ1aJI€HUU 3TOT0
OTHOIIICHUS, B cucTeMe Protégé He OyaeT BuaHa pasHuua. JlanpHelee onucanue
JOCTATOYHO OOJIBIIOTO KOJIMYECTBA 3K3EMIUIIPOB U UX OTHOLLEHUI MPOILLE CAENIATh
HaAMpsAMYIO B ¢aiiie OHTOJIOTHH C UCIIOJIB30BAHUEM JIFOOOTO TEKCTOBOT'O PEAAKTOPA.
[Ipu 5TOM MOKHO OBLIO OBl 3aMEHUTH HEKOTOPBIE SK3EMILISIPBI HA MTYCThIE Y3IIbI:

:SM-G965FZPHSER-DISP rdf:type
owl:NamedIndividual , :{ucrueii ; :pa3pemieHue
[rdf:type :Pa3peienue ; :pa3perieHue BepTUKATb
1920 ; :pa3pemenue ropuszontans 1080] .

Cucrema OyJeT NOHMMATh TaKOE OMUCAaHUE, OJIHAKO B MHTEpdelice He Oyaer
yKa3bIBaThCsl caM 3K3eMILIIp Kiacca «PaspenieHue» u, Kak CieACTBUE, HE Oynaer
BO3MOXHOCTH PEJAKTUPOBaHUS ero omnucaHus. [Ipu 3TOM Bce BO3MOXKHOCTHU
0o0pabOTKM, B TOM 4YHUCJIE BBIBOJ B paMKax cuCTeMbl Protégé ocrarorcs
BO3MOXKHbIMH. Tem He MeHee, Juid OoOJbllIed HAIJSIAHOCTH TPU OTKPBITUU
OHTOJIOTUH B CHUCTEME, Aajiee OyIeT MPUBEIEH TEKCT K3EMIUIAPOB U UX OTHOLLIEHUN

0€3 UCIO0JIb30BaHMs TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:gacThb :SM-G965FZPHSER-DISP;
:yacth :Exynos 9810;
:qyacThb :SM-G965FZPHSER-CAM-BACK;
:qyacThb :SM-G965FZPHSER-CAM-FRONT;
:qyacTh :SM-G965FZPHSER-BAT;
:xon_npousBoautens "'SM-G965FZPHSER";
'LIBET_3asBJICHHBIN npou3BoauTenem "ynbrpaduoner";
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";
:cetb_3g "WCDMA 900", "WCDMA 2100";
:-qactorta_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)"

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

:popmar sim_xaptel "4FF";



:cTeneHb 3amuThl "IP68";

:oneparmonnas_cucrema "Android 8.0 Oreo";

:roJ_BbIITycKa 18;

YUCJO_Sim_KapT 2;

:00beM_OmnepaTUBHON MaMsTH 10 6;

:00peM_BCTPOEHHOW mamsTu_ro 256;

MAaKCUMAaJbHbI_00beM_KapTbl_mnamstu_ro 400;

:MaTepuall_kopmyca "merann", "crexio";

:3alldTa_KopIyca "3aluTa OT MbLIM 1 Biaru';

:mmpuHa 73.8;

:BbIcOTa 158.1;

:ToIMHA 8.5;

:Bec 189;

:IaTYUKHU "TUPOCKOII, TaTYUK XO0JIJIa, aKCeJIepoMeTp, bapoMeTp, Komrac,
JTaTYUK TPUOTMKEHUS, TaTYUK OCBEIEHUS, JaTUUK CepJIeYHOr0 puT™Ma';

:KOMIUIEKTAIUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOAHUKOB,
JOKYMEHTAIUs1, CETEBOU aJlanTtep, CKpenka s u3BiedeHus ciuora SIM-kaprsl,
HayIlIHUKH";

:OnomeTrpuueckas_3anuTa ""CKaHep JuLa, CKaHep paly>KHOW 000JI0UKH
rja3a, CKaHep OTIEYaTKOB MAJIbIEB";

:ocobennoctu "ANTH, Texnomnorus Dolby Atmos, kamepa Bixby,
KaMmeparepeBoaunK, cenumMoxu, crepeoauaaMuku oT AKG, HechbeMHBIN
akKyMyJssTop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : [{ucmneii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTHSI M3rOTOBJIeHUs1 3KkpaHa "Super AMOLED",;
:3ammrTa_skpana "Corning Gorilla Glass";
:INaroHangb_JKpaHa 6.2;
:IUIOTHOCTb_TUKCenen 529;
:KOJIMYECTBO IIBETOB_A3KpaHa MIH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:itype owl:NamedIndividual ;
:pa3peuienre_BepTukaib 1920 ;
:pazpetienne ropusoHtasib 1080 .
:Exynos 9810 rdf:type owl:NamedIndividual , :ITporeccop ;
:POM3BOAUTENB _Mpoueccopa "Samsung" ;
:MoJzienb_miporieccopa "Exynos 9810" ;
:koH(uryparus_mporeccopa "4x Custom 2.9 I'T', 4x Cortex-AS55 1.9
I'Tu" ; :xonmuuecTBO sijep 8 ; :yactora mpoiieccopa rri 2.9, 1.9 ;
:rpadudeckuii yckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep 2 ;
:KOJIMYECTBO METANUKCENIe OCHOBHOW Kamepsl 12, 12 ;
:anepTypa_OCHOBHOM Kamepsl 1.5, 2.4 ;
:TUI_BCIIBIIIKA_OCHOBHOW KaMephl 'CBETONMOHAA" ;



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

:aBTOOKYCHpPOBKA OCHOBHOM KaMephbl

1 ; :onTuyeckas_crabunu3anus_OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTH OCHOBHOM KaMephbl "CBEpXObICTPBINA JaTUUK U300paKeHNUs,

JBOITHAs anepTypa o0beKkTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:itype owl:NamedIndividual ;

:paspenieHre BepTukaib 3840 ;

:pazpenieHre ropu3oHTaib 2160 ;

#nonuseiii IRI HeoOxoaum u3-3a cren cumBoia /"

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

:pazpeuieare _BepTukaib 1280 ;

:paspemieHre ropusonTans 720 ;

#nonuoeiii IRI HeoOXxoquM H3-3a crer; cumBoa /"

<http://myontologies.com/goods#pa3pemenune kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:itype owl:NamedIndividual ;

:paspemienre_BepTukaib 1920 ;

:pazpeuienre ropu3oHTaib 1080 ;

#nonuswiii IRT HeoOxoaum u3-3a cren cumBoia /"

<http://myontologies.com/goods#pa3pemenne kamap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type

owl:NamedIndividual , :Kamepa ; :xonude

CTBO_MeTaIuKcene (ppOHTATBHONW KaMephl

8; :KoIM4ecTBO (ppoHTanbHBIX Kamep 1 ; :pa3zpenienue :SM-

G965FZPHSER-DISP-CAM-FRONT-RAS-

1 ; :HamuuMe BCUBIIKH (PpoHTaNBHOM Kamepsl 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pa3pelieHre BepTukaib 2560 ;

:pazpelieHue ropuszoHTaib 1440 ;

#nonueiii IRI HeoOXxoguM H3-3a crer; cumBoiaa /"

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

#nonuelit IRI HeoOX0oaUM M3-3a crier; cuMmBoia " *"
<http://myontologies.com/goods#eMKOCTh aKKyMyJsiTopa MA*uq>
3500 ; :BpeMsi_paboThl_B_peXumMe pasroBopa 25 ;

HaJIM4ue OecrnpoBOIHON 3apsiku 1 .

Tenepb OCHOBHBIC JaHHBIC BHCCCHBI 1 MOKHO ITPOBCPUTHL OHTOJIOTHIO HA HEIIPO



THBOPEUYUBOCTD. [[7151 3TOr0 HE0OX0IMMO BRIOpaTh MeXaHu3M BbiBoj1a HermiT

Reasoner

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

B goods (http://myontolcgies.com/goods) : [Z:\D\educate\noco6ua\OntologyProtege\resources\goodsvl.owl]
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To use the reasoner click Ressoner = Start ressorer v Show Inferences

Puc. 16 3anyck mexaHu3Ma BbIBOJa B cucteMe Prot€gé (a — myHKT MEHIO C
JEeHCTBUSIMH BBIBOJIA, O — BEIOpaHHBIM MexaHu3M HermiT, B — kHOmka

3amycKa BbIBOJIA).

WNunukanueit Toro, 94To BBIBOJ 3allyIIeH B JaHHOM ciydae OyJeT TO, 4YTO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» HA000POT
aktuBHOU. Ecnu B mporiecce BhIBOJa ObUIM HAWICHBI MMPOTHBOPEYHS, TO CUCTEMA
BBIBEJIET COOOIIeHUsI 00 ommubkax ¢ ux oObsicHeHueM (puc. 17a) win BbIBEIET
cooOiienre 00 omuOke 3amycka BbiBoja (puc. 178). Ilpu BbIIOTHEHHUH BCeEX

MPUBEACHHBIX BBIIIE IEHCTBUM U PEKOMEHIAIUMN OMUOOK OBITH HE JOJIKHO.



Inconsistent ontology explanation

@ Your ontology is inconsistent which means that the OWL reasoner will no & s : Lo ;
| Show regular justifications ® All justifications
longer be able to provide any useful information about the ontology. g ! !
Show laconic justifications Limit justifications to
‘You have several options at this point:
[ = Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
= If you think you know what the problem is. click Cancel to fix the - - -
ontulugy yourselr. Explanation for: owl: Thing SubClassOf owl:Naothing
-« Some reasoners come with command line tools that will provide 3HaueHnebanna Range: xsd:integer[>= 0 , <= 50] A
completz explanations for inconsistent ontologies. Banni 3Hauenuebanna 100 |
Explanation 2 Display laconic explanation
Explanation for: owl: Thing SubClassOf owl:Nothing
OK
Explain Cancel iption: snauennebanna ==
v Functional Equivalent To
SubProperty Of
W= owl:topDataProperty
Domains (interssction)
@ Bann
PJH‘_\" s
xsd:integer[>= 0, <= 50]
Disioint With B
Reascner active but the ontology is i ¥ Show A

Puc. 17 Ilpumep ommbOKu Mpu 3amycKe MeXaHu3Ma pacCyX aeHul (a — cooOIeHne
0
mpobJieMax B OHTOJIOTHH C MPETIOKECHUEM O00BSICHEHHS; O — OKHO OOBSICHCHHII; B
— UH

JUKATOP OIIMOOK B JIOTaX CUCTEMBI)

Taxke, ecnmu BHUMATEIBHO HM3YYHTh IPHUBEIACHHBIM BHINIC (parMeHT C
AK3EMIUISIPAMH OHTOJIOTUH, TO MBI HAMEPEHHO HE 3aJ1aJTU THUII I TAKUX CYITHOCTEN
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Eciu npu 5TOM 4YMUTaTElb
BBITIOJTHSII BCE PEKOMEHJAIIMU W 3alojHUI O0JacTh OMpeAeieHus sl TaKhX
OTHOIIECHUHN KaK «pa3pelieHue TOPU30HTaIb», TO MOXKHO YBHJEThb, YTO THI OBLI
BbIBeJIeH aBToMartuuecku (puc. 18). BoiBenennnie (Inferred) monsitust otmevarorcs
B cucteMe Protégé kenThiM LIBETOM.

Jlns yno6cTBa nanpHele 00paboTKH TOMTOJTHUM OHTOJIOTHIO HOBBIM object
property: «SBISE€TCS 4acThIO». ITO CBONCTBO SIBJISIETCS OOPATHBIM K «4acTh», YTO
HE0OXOIMMO OTMETUTH B €T0 onucanuu (puc. 19a). [IponuceiBaTh €ro K CO31aHHBIM
CYIIHOCTSIM HET HeOOXOIUMOCTH, T.K. OHO OyJIeT BhIBeZicHO (puc. 1906).

B mpormecce 3Toii paboTel OBUTO CO3MaHA TepBas BEpPCHUS OHTOJOTHH,



JIEKJIApaTUBHO ONMUCHIBAIONIEH MpEeaMETHYI0 o001acTh «ToBap cMapThoH». B

CJIeIyIOIUX paboTax B OHTOJIOTHIO OyAYyT 100aBiI€Hbl HOBbIE AKCUOMBI, BBIPAXKEHUS

Y [IpaBuUJja JUIsl BIBOJA OTHOIIEHUM

Y IPOBEPKHU HENPOTUBOpeunBocTr b3, a Takxke

HaIlMCaHbl 3aIlpOChl JJIA BBI60pa I/IH(bOpMaHI/II/I N3 HEC II0 OIpCACIICHHBIM

KPUTEPHUSIM.

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

File Edit View Reasoner Tools

Refactor Window Help

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

PaspeweHue

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

Individuals
Annotation properties ]Datatypes
Data properties
Classes |Object properties
%% 8| X Asserted ~
v-® owl:Thing

B4 aspewetvel

v-© ToBap

@ CmaptdoH

v-® YacTtb_toBapa

= ® PaspeweHne — http://myontologies.com/goods#Paspe
'Annotations |Usage

Annotations: PaspelueHune (2] (1 = ] ]
Annotations

Description: Paspeluerue ZIMEEE
Instances

® SM-GOIR5F7PHSFR-NISP-CAM-RACK-RAS-1

® SM-G9R5F7PHSFR-NISP-CAM-RACK-RAS-?
® SM-G9R5F7PHSFR-NISP-CAM-RACK-RAS-3
® SM-GORAF7PHSFR-NISP-CAM-FRONT-RAS-
® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences |

Puc. 18 BoiBenieHHbIE 3K3eMILLIPHI Yy Kilacca «Pa3pemienue» B cucreme Protégé

Object property hierarchy: aenseTca_yaciz M=HMmE

LRI Asserted ~ Description: ABNAETCA_4acTbio
v -ow|:t0pobjectpr0perty Functior Inverse Of
' - Inverse “yactb
== paspeLleHue
Individuals: Exynos_9810 N=EmE Kiiataliais
¥ B
Exynos_9810 — .
© SM-G965FZPHSER Properly assertions: Exynos_9810 NEmE
& SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop ™ 9BnaeTcs_vacTbio

® SM-G965FZPHSER-CAM-FRONT

Camn lndididnal Aa

SM-G965FZPHSER

Puc. 19 JlemoHcTpalus BbIBOJIa B COOTBETCTBUU ¢ onucanueM inverseOf

3aganus



1 JIoTIOTHUTH CO3/1aHHYI0 0a3y 3HaHUI MUHUMYM 10 3K3eMIUIIpaMu Jpyrux
cMapTHOHOB
2 [To ananoruu, MOMOMHUTH 0a3y 3HAHUM ISl KATETOPUN «HOYTOYK» U

«XOJOANJIBHHUK

Cosnanue defined classes B cucreme PROTEGE

B »T0ii pabote OynyT co3nanbl kiacchl, oTHoleHus «rdf:type» ¢ KoTopeiMu
He OyIyT yKa3bIBaThCsl B SBHOM BHJE, a OYIyT CTPOUTHCS aBTOMATHYECKH B
mporecce BbIBoJA. Takue kiacchl B cucteMe Protégé wnaspiBaroTcs «Defined
Classes» («oObrunbIe» Kiacchl Ha3biBarOTCs «Primitive Classesy). s mpumepa
OynyT peanm3oBaHbl cienyromue kiaaccel: «HoBwI cMapTdony, «Kamepodony,
«Hrpooit cmaprdon», «Cmaptdon st GuibmoBy, «CMapThOH AJisi TOXOIO0BY.
DTO MO3BOJUT 00pa30BaTh B OHTOJOTHUU TPYMIIBI AK3EMIUIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPHUTEPUAMH, KOTOpbIE OyAyT JOCTYMHBI I JaJIbHEHUIIeH
00paboTKH.

[TepBoHavyasibHO chOpMHUpPYEM KPUTEPHUH, TIO KOTOPHIM IK3EMIUISPHI Oy Iy T
OTHOCHUTCS K 3asIBJICHHBIM KJIaccaM:
1 Hogslit cmaptdon. Beinymien nocie 18 roga.
2 Kamepodon. MunumyM 2 ocHOBHBIE KaMepbl. MUHUMYM 12 Meramukcenei.
Ecte ontuueckas crabunuzainusa. CwemMka Bupeo MuHuMyM Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. [Iporeccop Snapdragon unu Exynos. Munumywm 6 sigep.
YactoTta pabothl mporeccopa MuHUMyM 2.9ITn. O0beM omepaTHBHOW MHaMATH
MUHUMYM 610. ['paduuecknii yckoputens Mali unu Adreno.
4 Cwmaprdon mns ¢punsmoB. rposoit cMaptdon. CooTHomeHne ctopoH 21:9.
Pazpemenue skpana ot 4K.
S Cmaprdon mis moxonoB. EmMkocts akkymynaropa ot 6000 MmA*4. CreneHb
3ammThl Bbie 4yem [P68. 3ammra skpana «Gorilla Glassy. 3amura kopiyca

«YKpEIUIEHHBIN KopItycy». Marepuan Kopltyca BKIIFOYaeT METall.



Jlanee oTyiaguM 3ampochl, B COOTBETCTBUU C KOTOPBIM OYAYyT (hOPMHUPOBATHCS
AK3EMIUIIPhl  O0O3HAYEHHBIX KiIaccoB. Takue 3ampockl  (GopMHUpYETCs C
ucronb3oBanueM Manchester Syntax u HaszbiBaroTcsi B cucrteme Protégé «DL

Query». /{15 oTnaaky TakMX 3apoCOB BbIJIETIEHA OTEIbHAs BKiIaaka (puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help
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d
Active ontology x Entities x Individuals by class x DL Query x OntoGraf x

Asserted - Query (class expression)

» o owl:Thing CMapTdhoH B

and

(yacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for §

*SM-G9B5FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
“Instances

Reasoner active v Show Inferences

Puc. 20 Bknagka «DLQuery» B cucreme Protégé (a — maHenb BKIaJ0K ¢ aKTUBHOM
BKiasikon «DLQuery»; 6 — naHesnb BbIOOpaA TUIIA 3apalIMBAEMbIX CYLIHOCTEH; B —
10JIE BBOJIA 3aIIpOCa; T — KHOIKA BBIIIOJIHEHHMS 3aI1pOCa; 1 — pe3yJIbTaThl 3apoca; €
— KHOTKa J0OaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnis ocBoenust uuTepdeiica BrIOEpeM Bce IK3eMIUIIPHI Kiacca «CMapThomn».
Jiga sToro HeobOXoAMMO B Imosie BBojAa 3ampoca (puc. 20B) BBECTH 3ampoc
«CMmaptdon», BbIOpaTh OKUIAEMBI THI pe3ysibTata — 3K3eMIULsipbl (puc. 200),
3amycTuTh 3ampoc (puc. 20r). [Tocie 3Toro Mo>xHO yBUAETH pe3yabTathl (puc. 201).

Ilepen HamucaHueM  3ampocOB  HEOOXOAMMO  ONPENEIUTHCS €
BO3MOXHBIMM i1l MCHOJIb30BaHUSL KOHCTPYKUUSAMU (0OBsCHEHHS OyayT

MPUBOJIUTCS MPUMEHUTETHFHO K TUITY BHIOMPAEMBIX CYIIHOCTEN — IK3EMILIISIP):



1. JlokansHOe uMs kiacca. [To3BosseT BBIOpaTh IK3EMIUIIPHI JaHHOTO Kiacca. Kak
SBHO 3a/IaHHbIE, TaK U BbiBeJeHHbIe. Hanpumep: «CMapTdon».

2. <jloKaibHOE HMMs_CBOMCTBa> some <BbIpaxkeHue™>. Ilo3Bosiser BbIOpaTh Bce
SK3EMIUISIPBI, [JIi KOTOPBIX 3aJaH0 Kak MHUHHMYM OJHO OTHOIICHHE
<JIOKaJbHOE€ MM$_CBOMCTBa™> C CYIIHOCTBIO, MOJXOIAIICH MOoJ <BbIpaxeHue>. B
KaueCTBE BBIPAKEHUS MOTYT BBICTYIATh: BiI0KeHHbIN « DL Query»; m060e BapuaHT
OTpaHUYEHHI, PACCMOTPEHHbIM paHee Mpu 3aJaHuud obsacTh 3HaueHus data
property. Hanpumep: «rox_Bbimycka some xsd:integer»

3. <uokanbHOE€ MMA_CcBoMcTBa> only <BblpaxkeHue>. Bce sK3eMIULIpbI, IS
KOTOPBIX OTCYTCTBYIOT 3aJaHHBIE OTHOIICHHWS WJIM OHHM BCE YAOBIETBOPSIOT
BhIpakeHu0. Hanmpumep: «rop_seimycka only xsd:integer[ >= 18].

4. <nokanbHOE MMs_cBoMcTBa> exactly <kommuecTtBo>. Bce sk3eMIUIsphl, Ais
KOTOPBIX 33aJaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHomeHWW. Hampumep:
«roxa_Bblitycka exactly 1»

5. <nokanbHOEe MMs_cBoMcTBa> exactly <komumuecTBo> <BbIpakeHue>. Bce
DK3EMILTAPBI, I KOTOPBIX 33J1aHO YKAa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOLIEHUH,
yJAOBJIETBOPSIONIUX BhIpaKeHUIO. [Ipr 3TOM MOXKET ObITh CKOJBKO YTOJIHO TaKHX
K€ OTHOILECHUM, HE YIOBJIETBOPAKOIIMX BbIpakeHUt0. Hampumep: «ron_Beimycka
exactly 1 xsd:integer[ >= 18]»

6. <JokajabHOE MMs_CBOMCTBa> min/max <KOJHYECTBO> [<BBIpaxKeHUE™].
Amnanornuno exactly, HO MOMKHO OBITh HE MEHee/HE Oojee, yeM YyKa3zaHHOE
KOJIMYECTBO YKAa3aHHBIX OTHOILIEHUM.

7. <nokanbHOE MMsA_cBoMcTBa> value <murepan>. Bce 3K3eMIUIApBI, KOTOpbIE
CBsI3aHbI YKa3aHHBIM OTHOLIEHUEM C YKA3aHHBIM CKaJSIPHBIM 3HAYECHUEM.

8. <BbIpaxkeHuel> and/or <Belpaxkenue2>. [lepeceuenrie/o0beIMHEHUE MHOXKECTB
BBIOPAaHHBIX 3K3EMIUIIPOB B paMKax BbIpakeHHsl u BbIpaxkeHus2. Hampumep:
«ducmeit or [Ipoueccop»

9. not <BeIpaxkeHHe>. MOXXHO paccCMaTpUBaTh KaK OINEpalus JIONOJHEHUS HAaJ
MHO>KECTBOM 3K3EMIUISIPOB, BEIOPAHHBIX B pamMKax BelpaxeHus. Hampumep: «not

Cmaprdon»



OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIHUH, COCTaBUM
3ampoc aJig nepBoro knacca «HoBbeiit cMapTdon». Y 3K3eMILIIPOB TAKOTrO Kiacca
HE JOJDKHO OBITh OTHOIICHWH «TOJ BBIMYCKa», CBS3BIBAIONIMX HX C YHCIOM
MeHblIe 18 (a1 ynpouieHus: B IEpBOM BapUaHTE 3alpoca pacCMOTPUM ToJl Kak
ABy3HauHOe uncio). Ho, mpu 3ToM JOKHO OBITH XOTh OJJHO TaKO€ OTHOIICHHE
(eciv TakMX OTHOUIEHUH HET, TO HEJAOCTATOYHO MHGOPMAIMHU IJs TPUHSATHS
pemrenus). Takxe sK3eMIUIsAp Jo/keH ObITh THIa «CMapTdon». COOTBETCTBEHHO,
HEO0OXOIMMBIN HaM 3aIrpoc JOHKEH OMHUCHIBATHCS KaK MepecedeHre 3 MHOXKECTB:
«Cmaptdon and (rox_Beimycka min 1) and (rox_eimycka only xsd:integer[>=
18])».

BoimonauB 3toT 3ampoc Ha Bkiagke «DL Query», MOXHO YBUAETb, YTO
pe3yabTaTOB HE HailIeHO. BbIBOI OCHOBBIBAETCA HA TEOPUH JECKPUIITUBHBIX JIOTHK.
Opnako, A1 TOHUMaHUs BBIBOJA U JAJIbHEUIINX AEHCTBUMA, pACCMOTPUM IMPUYUHBI
yCTOrO pe3yibTaTa B YIPOILIEHHOM BapUaHTE.

B OHTONIOrMH OTHOCHUTENBHO I'0J1a BBITYCKA €CTh KAK MUHUMYM YTBEPKICHHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :roa Beimycka 18». J{ms Toro, 4ToOb!
AK3EMIUISIP ObLI BEIOPAH B Pe3yJIbTATaX 3alpoca, HE0OXO0AUMO, YTOOBI OH OTHOCHJICS
K KaXJIOMYy M3 TPEX MHOXECTB. YUHTHIBas IPUBEICHHBIE YTBEPKIACHUSA, MOKHO
caenatb BbIBOJ, 4TO «:SM-G965FZPHSER» otHOCcuTCa K Kiaccy «CmapTdon» u
«roa_Bblllycka min 1». Ho, Henp3s chaenarb HUKAaKWe BBIBOJBI OTHOCHUTEIIBHO
«roxa_Bbiltycka only xsd:integer[>= 18]». ¥V nac uHdopmamus o TOM, 4TO
cymecTtByeT Takoe X(«:SMG965FZPHSER :rox Beimycka X»), KOTOpOe
YIOBJECTBOPSIET OrpaHUUCHUSAM (X >= 18), HO U3 TOr0 HENb3s CJlieJIaTh BBIBO, YTO
JUIsl TIOOOTO X 3TO OTrpaHUYEeHHE BCerja BhIMOJHsETCA. [Ipu 3TOM B pe3ynbTaThl
3anpoca «not (Cmaprdon and (roxa_Beimycka min 1) and (rox_Beimycka only
xsd:integer[>= 18]))» paccMaTpuBaeMblii IK3eMIULSIp Takke He BoWaeT. T.e. mis
«ron_Beimycka only xsd:integer[>= 18]» NpUMEHUTEIHLHO K JAHHOTO SK3EMIUIIPY
He OBbLI cllelaH BBIBOJ HHU O JIO)KHOCTH, HM O UCTUHHOCTHU BBICKa3bIBaHUs. B aTOM

(mpenmnoiokeHnue 00 OTKPHITOCTH MUPA) COCTOUT €IIIE OJTHA CYIIECTBEHHAs pa3HUIIA



¢ 0azaMu JaHHBIX.

OnHMM W3 BapHAaHTOB PEIICHUS CIIOXKHBIICHCS MPOOJICMBI SBIISCTCS
BHECCHHUE B OHTOJIOTHIO HOBBIX CBeJeHHUM. Tak, eciii ObI VISl pacCMaTPHUBAcMOTO
AK3EMIUISIPA BBIMOJHAJIOCH OrPaHUYCHHE «:ToJ_BbIycka exactly 1» (s
paccMaTpuBaeMOro JK3EeMILISIpa CYIICCTBYET POBHO OJHO OTHOIICHHE «IOJT
BBIMTYCKa»), TO C YYETOM CYIICCTBOBAHHS TOJXOJSIICTO TIOJl KPUTEPHH
OTHOIIICHHUS YK€ MOKHO OBLJIO OBI CEJIaTh BEIBOJI O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKWe OTHOIICHHUS. DTH CBEICHUS MOTYT OBITH J10OaBiieHBI B paszeiie «Types»

AK3EMIUISIpA ¢ Ucrob3oBanueM Bkiaaku «Class expression editor» (puc. 21).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\ OntologyProtege\resources\goodsv].owl]
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Puc. 21 Ucnons3zoBanue Bkiaaku «Class expression editor» juist 1o0aBlIeHUs

uHGOPMAIUHU O HK3EMILISIpE

[Tocne oTnagky 3ampoca HEOOXOAUMO M100AaBUTH KJIacC. DTO MOKHO CAENATh
¢ ucmnosib3oBanneM KHonku «Add to ontlogy» na Bkiaake «DL Query» (puc. 20e)
WJIM CO3J1aB Kiacc u 3anojHuB noiie «Equivalent To» B ero onucanuu (puc. 22).

PaccmoTpuM, Kak JaHHBIN KJIacc OMUCHIBAETCS B TEKCTE OHTOJIOTHH.

:Hosoiii_cmaptdon rdf:type owl:Class ;

owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon



[ rdf:itype owl:Restriction ;

owl:onProperty :roja_BbIITycKa ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ]
[ rdf:type owl:Restriction ; owl:onProperty :roa_Bsimycka ;
owl:minCardinality "1"*xsd:nonNegativelnteger ] ); rdf:type

owl:Class ]

goods (hitp://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvl.ow]
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Puc. 22 [lpumep 3anonnenus noius «Equivalent To» B onucanuu kiacca

Kak BumHo, wucnosnb3dyercs oTHomeHue «owl:equivalentTo», koTopoe
MO3BOJISIET CJIeJaTh BBIBOJ, YTO €CIH SK3EMIUIIPHI OTHOCATCS K «OOBEKTY»
ATOTO OTHOIICHHUS, TO OTHOCATCA M K «CYOBEKTY». A B Ka4eCTBE «OOBEKTa»
BBICTYIIAET ITyCTOM y3€J1, SIBJISIONIUIACS TepEeCeUeHHEeM 3 APYTUX KIACCOB, KaK
¥ TUTAHUPOBAJIOCHh U3HAYAIIBHO.

JIoTOTHUM HaNMCaHHBIM 3anpocC I PaOdOThI ¢ TOJIOM, 3aJaHHBIM B ITOJTHOM
dbopmare:

Cwmaprdon and (ron_ssimycka min 1) and (roa_Bsimycka only (xsd:integer[>= 18,
<= 25] or xsd:integer[>= 2018]))

Taxoke cocraBum 3ampoc s kinacca «Kamepodony:

Cwmaptdon

and



(uacth some ( Kamepa and (komnyecTBO OCHOBHBIX Kamep some xsd:integer| >=
2]
and (KoM4YecTBO MeramuKcesaell OCHOBHOUM kamepsl some xsd:integer| >= 12 ])
and
(pa3pemenue some (Pazpemenue and

((paspemenue ropuzoHTaib some xsd:integer| >=

3840 ]) or (pa3pelieHre BepTUKAIIb SOME

xsd:integer[ >= 3840 ])) and

(pa3pemenue kaap/cex some xsd:integer[ >= 60 )

)))

3ananus
1 CocTaBuTh 3ampocCkl JyIsi ocTaBmIUXCs Tpynm: «CMapTPoH s GUIBMOBY,
«Urposoii cmaptdon», «Cmaptdon mias nmoxonoB». Cosnmarek defined class nms
KaX0M.
2 CdopmupoBaTh MHUHHUMYM 5 TpyIIl (Ha OCHOBaHMM HMMEH IMOAOOPOK Ha
pecypce uctounuke) 11 kareropuit « Hoytoykm» u « XomoauabHuKm». st Kak o

U3 TPy chOopMUPOBATH KPUTEPUHU BBIOOPA IK3eMILTSIpOB U co3aaTh defined class.

Hanucanne 3anpocos Ha s3pike SPARQL

B npenpinymieit pabore ObUIO NPOM3BEACHO OTHECEHHE 3K3EMILIAPOB K
rpynmnaM Mo OMNpeAesieHHbIM Kputepusim. [ns storo ucnosb3oBanuchk defined
classes u s3pik DL Query. JlaHHble HMHCTPYMEHTHl CHJIBHO pacCUIUPSIOT
BO3MOXKHOCTH pAacCyKJIeHHil B pamkax oHtojoruil. Opgnako, DL  Query
NPUMEHSIETCS MMEHHO B pPaMKax PACCYXIACHUN M MUMEET psAJl HEJOCTATKOB, €CIU
UCIIOJIB30BaTh €ro TOJIBKO ISl MOJIYYEHMS JOCTyNa K SBHO 3a/JaHHBIM WJIM YK€
BBIBEJICHHBIM CYITHOCTSIM OHTOJIOTHH: MEJICHHOE BBIMIOJHEHHUE (T.K. UCTIOIb3YETCS

JIOTUYECKUM BBIBOI[); H€O6XOI[I/IMOCTB YUYUTBIBATH IIOBCACHHUC IIPW BBIBOJIC



(Hampumep, A00aBIEHUS B OHTOJIOTHIO «exactly» B mpomuioil paboThl);
HEBO3MOXHOCTb OMHMCAHUSI HEKOTOPBIX YCIOBUM (HarpuMep, BEIOOP OTHOLIEHUH, a
HE JK3EMIUIAPOB; BHIOOP psiga XapakTepucTuk cMapTdona). [loaTomy mms Takmx
3aa4y ucrnonb3yerca apyrod sa3bik — SPARQL [8]. [laHHBIN SI3bIK MO3BOJISIET
BBIOMpPATh U 100ABIATH CYIIIHOCTH B OHTOJOTHIO, (hopmMupoBaTh HOBHIM rpad RDF.
B nmannom pabote OyayT pacCMOTpPEHBI TOJIBKO BO3MOKHOCTH BbIOOpa. S3bIK
CUHTaKcHueckH cxox ¢ SQL (M He TOJIbKO CHHTAaKCHUYECKH. B 4acTHOCTH, OH Takke
OCHOBAaH Ha MPEINOJIOKEHUH O 3aKpPBITOCTH Mupa, B oramuue or DL Query),
IPUMEHSIEMBIM JJIS aHAJIOTMYHBIX 3a71a4 B 0a3ax AaHHbIX. [loaToMy (M moToMy 4TO
SQL gomxeH ObITh y2e 3HAKOM 00y4aeMbIM) C HUM OYTyT IPOBOJUTHCS aHAJIOTUH.

st pa6otrer ¢ SPARQL B cucreme Protégé HeoOXomuMo aKTUBHPOBATH
BKiIaaKy « Window -> Tabs -> SPARQL Query» (puc. 23). Heo6xoauMo noHUMaTh,
yto SPARQL u mMexanusMm paccyxzaeHuili B Protégé paGoTtatoT HE3aBUCHMO U HE
BIIUSIIOT Ha PE3yJIbTAaThl paObOTHI APYT Apyra. ITO 03HAYAET, YTO HET BO3MOXKHOCTHU
BbIOpaTh 9K3eMIULipbl  kiacca «HoBwiii  cMmapTdoH», KOTOpBIE —SBISIIOTCA
BbIBEICHHBIMHU. [Ipr 3TOM 3TO BO3MOKHO B paMKax, Hanpumep, oudnmnorexku Apache
Jena nms s3p1Ka Java.

[lepBoHavabHO BeIOEpEM IEPBBIE 2 CMAPT(HOHA U XAPAKTEPUCTUKH UX KaMEp
(KOTMYECTBO KaMepa; MEranmuKCcelny; arepTypa) U pacCMOTPUM Ha MpPUMEpPE ITOTO

3arpoca OCHOBHBIC CHHTAKCUYCCKHUC KOHCTPYKIHH.



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

File Edit View Reasoner Tools Refactor Window Help

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

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

WHERE { ?subject ?predicate ’?object}|

subject predicate object o
0C0ODEHHOCTM_OCHOBHOI_KaMepkl rdfs:subPropertyOf csobogHoe
0CODEHHOCTV_OCHOBHOW_KaMepkl rdftype owlDatatypeProperty

ceoboaHoe rdftype
e19da698_a754 4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83 bb50 7538f84954dff sourceOntology

owl:DatatypeProperty
"1618122867"""<http/mww.w3.0rg/200 1/ XML
37228bc9_760d_494c_8f31_8588dc08ead6

Execute B

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

Puc. 23 Bxnanka « SPARQL Query» B cucteme Protégé (a — mosie BBos1a 3ampoca;

0 — pe3yJIbTaThl 3alpoca; B — KHOIKA BHITIOJHEHUS 3aIpoca)

#CHavana npuBOAUTCA OJIOK CTAaHAAPTHBIX MPEPUKCOB AJISL TOTO, YTOOBI HE
3aMUChIBATh TPOMO3JIKUE UACHTU(PUKATOPHI 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/owl#>

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

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

#Taxxe HEOOXOIUMO 100aBUTH NPEPUKC ISl CO3IaHHON OHTOJIOTHH (ee
uaeHTuukarop oepercs ¢ Bkiaaku «Active Ontology»)

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

#I1ocne npedukcor uaet koucrpykuus SELECT {mepemennsbie}, koTopas
OMUCKIBAET YTO OyJIeT BHIOpaHO B KaU€CTBE pe3ysibTaTa 3ampoca

#Bce nepeMeHHbIe HAUMHAIOTCS € «?7» U MEePEUHCIIAI0TCA Yepes npooen

SELECT ?cmaptdon ?kamepa uuciio 7kamepa MIl 7kamepa_an

#Jlanee uner kouctpykuuss WHERE { {rpoiiku} }. Tpoiiku 3anuceIBaroTcs



aHaJIOTUYHO cuHTakcucy Turtle, 4TO MO3BOJIAET TAKXKE UCIOIB30BATh PA3ACIUTENN
LDy Gy ).
WHERE {

#BMECTO  OTHENBHBIX CYHIHOCTE MOTYT CTaBUTCS TMEPEMEHHBIE,
HayuHaomuecs ¢ «?». Ha HHUX MOryT HakiaabIBaTbCs YCIOBHS, OHU MOTYT
BBIOMpAThCs B paMkax crrcka nosieid B « SELECT».

?cMapT(doH :yacTh 7Kamepa .

?xamepa rdfitype :Kamepa ;

:KOJINYECTBO OCHOBHBIX KaMep ?KaMepa_Yuclo ;
:KOJINYECTBO METANMUKCENIEW OCHOBHOW KaMephl 7KaMepa_MI ;
:arnepTypa_OCHOBHOM KaMephl 7kamepa_am }
#Jlanee naet kouctpykuust ORDER BY, nmo3Bossitonias 3a1aTh COPTUPOBKY
pe3yJIbTaTOB
ORDER BY DESC(?xamepa_am)
#Jlanee wuper koHcTpykuus LIMIT, OFFSET mno3Bosstomas 3anath
KOJIMYECTBO MPOITYCKAEMBIX 3allMCE U KOJTUYECTBO BHIOMPAEMBbIX
LIMIT 2 OFFSET 0
Kak BugHO, cTpykTypa 3ampoca cxoxka ¢ s3blkoM SQL (B ToM wyucne
noctynHbel KoHCTpYKImE GROUP BY, HAVING), ogHako comepxuMoe OJIOKOB
paznuyaetcs. OcHoBHas yactb — WHERE, pa3z6epem moapoOHee ee BiOXEHHBIE
KOHCTPYKIIMH, KOTOPbIE OyAyT UCTOIB30BaTHCS B paMKax paOOThI:
1. Tpoiika «cyOBeKT nmpeaukaT o0beKT». Ha MecTe KaX10ro u3 3JeMEHTOB TPOUKHU
MOET CTOSTh KOHKpeTHbIN IRI v murepan unu nepemennas. [1o3Bosiser BbIOpaTh
BCE TPOMKH OHTOJOTMH, MOAXOAAIIME IIOA 3aJaHHYIO (3a4aHHas TpOMKa
UCIOJIb3yeTcsl Kak Macka). [Ipu BerOope: Ha MecTe MepeMEeHHbIX B 3aJJaHHOM Tpoiike
MOXET CTOSTh J00as CYIIHOCTh B BBIOMpAeMOW TpOIKe; JUTEpasibl JOJHKHBI
COBNAAATh MO 3HAYEHUIO, TUIY, sA3bIKY; IRI Ha cooTBeTCTBYIOIIMX MecTax JOJKHBI
COBIIAJIATh.
2. Paznenurenu «.» MeXAy TpPOMKaMU MOYKHO MHTEPIIPETUPOBATH KaK JEKapTOBOIO

IMPpOU3BCACHUC, HO C VYUYCTOM PpPaBCHCTBA COOTBCTCTBYIOIIUX JIICPCMCHHDBIX.



Hampumep, «?cMaptdoH :KOA_NPOU3BOIUTENS ?KOM» TO3BOJISET BHIOpaTh BCe
TPOMKHU, B KOTOPBIX MPUCYTCTBYET OTHOIICHHE «KOJ MpousBoauTessi». Eciu B
OHTOJIOTHH 2 cMapT(hOHA U TOJIHKO Y OJTHOTO M3 HUX €CTh 3TO OTHOIIIEHUE, TO OyIeT
BbIOpaHa 1 Tpoiika.

«?cMmapTdoH :YacTh ?4acTb» TMO3BOJIAET BHIOPATh BCE TPOWKH, B KOTOPBIX
MPUCYTCTBYET OTHOIIICHUE «4acThy». Eciii B oHTONIOTHHU 2 cMapThOHA U Y KaXKIOTO
U3 HUX 10 5 "acTel, To OyaeT Beiopano 10 Tpoek.

Ecnu YIIPOLIEHHO paccMOTpETh MOPSAIOK BBIOOpA B paMKax
«?cmaptdoH :Koa_mpousBoAMTENs ?KonA . ?cMapTdOH :4acTh 74acTh», TO OyIeT
cHauasa BeiOpaHa 1 3amuck no nepBoi Tpoiike, 10 3anuceit mo BTopoi. Jlanee Oyner
chopmupoBano 10 3ammceld kKak Bce BapHaHThI COBMEIICHUH JaHHBIX 3aIUCEH.
[Tocne yero OyayT ynajaeHsl S 3anucel, r7ie B paMKaxX OJHOMMEHHBIX MEPEMEHHBIX
«cMapT(OoH» HE COBNAAIOT 3HAYECHUSI.

3. B pamKkax Tpoek TakKe MOTYT HUCIIOJb30BaThCs IYCTHIE Y3JIbl, OMHCHIBAEMbIEC
aQHAJIOTMYHO CUHTaKcucy Turtle ¢ ucnoas3oBaHueM «[ |».

4. OPTIONAL { {Bnoxennas dactb where} }. [lo3Bomser 3agaTh BIOKCHHBIN
3ampoc, KOTOpbI OyJIeT UCMOJIb30BAaH TOJIBKO MPU HAIWYUU PE3YJIbTATOB.
Hanpumep, «?cmaptdon koA npousBoauTens ?koia . 7cMapT(OH :4acTh 74acTb»
BBIOEpeT 10 3amuceid, eciau B OHTOJIOTHH OyAeT 2 cMapTdhoHa U 5 9acTeil y KaKI0To.
Ho, ecnu Oyzaer 2 cmaprdona u 0 yacteld y KaxJ0ro, TO HUKaKUX Pe3yJIbTaTOB
BbIOpaHo He OynaeT. [Ipu aTom «?cMaptdon :koa_npoussogutens ?kox OPTIONAL
{ ?cmapTdoH :yacTh ?749acThb }» BbIOEpeT Takke 10 3amuceil B MepBOM citydyae, HO 2
3anucu Bo BTopoM (dacTh B paMkax OPTIONAL yuutsiBaThCcs HE OyAET).

5. FILTER({ycnoBue}). Ilo3BoyisieT OCTaBUTh B paMKax BBIOpAaHHBIX 3amuUcei
TOJIBKO TE, KOTOPBIE NOAXOIAT noj YCIJIOBHE. Hanpuwmep,
«?cmaptdon :roa_ssinycka ?rox FILTER(?rox > 18)» no3Bosisier BIOpATh TOJIBKO
T€ Pe3yabTaThl, € TOJl BbllycKa mo3gHee 18 (CTOMT ydWUTHIBATH, UTO €CIHU Y
cMapTdoHa 2 TaKMX OTHOIICHHWS U Y OJIHOTO 3HaueHue Ooublie 18, a y npyroro
MEHbIIIE, TO caM cMapT(OH Bce paBHO OyAeT BhIOpaH, T.K. OJJHA U3 3aMUCEl ¢ HUM

oyner noaxoauts noj ycious). T.k. FILTER He siBnsieTcst Tpoiikoii, TO 1ocje Hero



HET HEOOXOJAMMOCTH MCIIONb30BaTh pa3zJenuTeau. Takux KOHCTPYKUUH B 3ampoce
MOXeT ObITb MHOXecTBO. B pamkax ycnoBuii FILTER Moryt ucnosib3oBaThCs
onepamnu: &&, ||, <, >, <=, >=, =, |=. Taxke MOTYT HCIIOIH30BATHCS BCTPOCHHBIC
dbyHKkIuu, HanpuMep, regex, isLiteral (criucok Bcex GyHKIUHN 3/1eCh MPUBOJAUTHCS
He Oy/IeT U MOKET OBbITh HalJIEH B IOKYMEHTAIIUH ).

6. FILTER EXISTS { { Bnoxennas gacts where} }, FILTER NOT EXISTS

{ { Bnoxxennas yactb where} }. Cnenuansasie Buabl FILTER, koTopsie
OCTaBIISIFOT 3aIKCH, 711 KOTOPBIX BIOKEHHBIH 3aIIpOC BEPHYJI/HE BEPHYI

pe3ybTaThI.

3Has OCHOBHBIE KOHCTPYKIMH, COCTaBHM CIEIYIOIIMHA 3ampoc: BBIOOP
uHpopmalu (uaeHTuGuKaTop, Ko NpOU3BOIUTENS, KOHGUTYpalus Mpolieccopa,
€MKOCTh aKKyMyJIATOpa, KOJIMYECTBO MEramukcened OCHOBHOM  KaMephl,
JMaroHajb 9KpaHa) o Bcex cmaptdonax He ctapee 2018 rona ¢ «Super AMOLED»
AKpPaHOM.
Heo0xoaumo y4uThIBaTh, YTO 4acTh HHGOPMAILIUU MOXKET OTCYTCTBOBATh, HO
IIPU 3TOM PE3YJIbTAT BCE PABHO JIOJDKEH OBITH MPECTABICH, 3HAYUT HEOOXOIUMO
UCIIOIB30BaTh MHOXeECTBO KOHCTpykuuid OPTIONAL. YcnoBus Ha rox u 3KpaH
ABIIAIOTCS 00s3aTENbHBIMU U CYIIHOCTH, HE HMEIOLIME 3TON HHpOpMaluu, He
JIOJIKHBI BHIOMPATHCS. Y CJIOBUE HA DKPAH HAKJIAJbIBAECTCS YEPE3 MEXAHU3M TPOEK.
VYcaoBue Ha roa AOHKHO YYUTHIBATh, YTO MOTJIO OBITH Nepen3gaHue cMapTdhoHa u
HECKOJIbKO TaKMX OTHOIIECHUH. 3HAUUT HEOOXO0IUMO WK paboTaTh C MUHUMAJIbHBIM
ronoM uiu rucnoab3oBaTh KOHCTpyKIuo FILTER NOT EXISTS.
SELECT ?cmaptdon ?xon ?koHpurypamnus ?amaroHanb ?€MKOCTh ?MII
WHERE {
#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEICIISIEM YCIOBHE, UTO BEIOMPAEMBbIi
UACHTU(DUKATOP NOKEH ObITh "CMapTOoH" WiH ero moakiacc
?cmaprdon rdfitype [ rdfs:subClassOf* :Cmaptdon | .
#yclioBHE, UTO CBS3b "'TOJI BBIITyCKa'" JTIOJKHA CYIIECTBOBATh. Peann3zoBaHo

BJIOJKCHHBIM YCJIOBUCM, YTOOKI B ClIy4ac HCCKOJIbKHUX I'OJO0B HC BLI6paJIOCI>



HECKOJIBKO 3aIucen
FILTER EXISTS {?cmaptdon :ron_Bbinycka ?roj}
#ycnoBue Ha "HOBU3HY' rojia BeIIyCKa
FILTER NOT EXISTS {?cmaptdon :roa_ssimycka ?roa2 FILTER(?ron2
<18 (?rog2 > 1000 && ?roa2 < 2018))}
#cuurtaeM, 9YTO qUCIUIeH oauH. J{J1s HeCKOIbKUX BbIOepeTcs nHdopmanus
TOJILKO O TOIXOISIIIIX
?cmaptdoH :yacTh ?auctuieit . ?auctuteit rdfitype :Jlucruieii .
#yCcoBUE Ha TEXHOJIOTHIO U3TOTOBIICHUS SKpaHa
?aucme
M :TEXHOJIOTUS_H3TOTO
BJICHUSL DKpaHa ?TeXHOJIOTHUs
FILTER(regex(?texnonorus, "super amoled", "i"))
#nonoJHUTENbHAS BeIOMpaeMas nHbopMalys (Mpy HATHYNN)
OPTIONAL {?cmaptdoH :Koa_NPOU3BOAUTEIS TKO }
OPTIONAL {?cmaptdoH :9acTh ?mpoIr . 1por
rdf:type :Ilpoueccop . 2mpoi :koHHUTypalys_Inpoieccopa ?KoHpurypars |
OPTIONAL {?aucnuieii :auaronajib_dKpaHa ?auaroHalb }
OPTIONAL {?cmaptrdon :9acTh ?aKkyM . 7aKKyMm
rdf:type :AKKyMyJsTOp . 7aKKyM
<http://myontologies.com/goods#eMKOCTh akKymyJsaTopa MA*4> 7eMKOCTH }
OPTIONAL {?cmaptdon :yacts 7kamepa . 7Kkamepa

rdf:type :Kamepa . 7kamepa :KOJUYECTBO MeETalUKCeIe OCHOBHOM Kamephbl ?MIl

y

3apanus
CdopmupoBaTh 3arpocChl:
1 BBIOOP BCEX CMapTPOHOB U MHPOPMALIMH O HUX (aHAJOTUYHON OMUCHIBAEMOM
B pabote) ¢ akkyMyssitopoMm He MeHee 500 MA*g

2 BBIOOp BCEX BapHaHTOB OJOKOB KamMep cMapT(OHOB ¢ MX HH(popmalruen



(amepTypa, KOJMYECTBO KaMep, IPOU3BOAUTENb, METralnuKCelu, pa3pelieHue
BUJICOCHEMKH)

3 BBIOOp BCEX BApUAHTOB MOJYJIECH 3KpaHOB ¢ MX MH(popMmaimen (auaroHanib,
paspenieHue, MIOTHOCTh MUKCENEH, TEXHOJIOTHS U3TOTOBJICHUS HKPaHa)

4 BbIOOp mepBbiX 10 HOYTOYKOB C MX XapakTEpPUCTHKaMU: KOH(UTypalus
nporeccopa, TakTOBas 4acToTa, JUAaroHalb 3KpaHa, pa3pellieHHe dKpaHa, pa3Mep
OMEpaTUBHOW MaMsTH, pa3Mep HocuTeds uHGOpMalMU, TUI  HOCHUTENs

uH(pOopMaIH, CIIHUCOK pa3beMOB

Hanucanue npaBui ¢ ucnosb3oBanueM sisbika SWRL

B pamkax mocnemnedr paboTel HE0OX0AMMO CHOPMUPOBATH B OHTOJIOTHH
npaBuia, KOTOpPbIE TMO3BOJIAT, YUWUTHIBA OCOOEHHOCTH MpPEAMETHOM 00JacTH,
dbopMHpOBaTh BEIBEJEHHBIC OTHOIICHMs. [[s1 mpuMepa paccMOTpPUM TIPABUIIO,
KoTopoe OyJeT oTMeuaTh CBEACHUS 00 akKymynarope cMmapTdoHa Kak
COMHUTEJIbHBIC, €CIIN 3asgBJICHHOE BpeMs pabOThI B PeXKUME Pa3roBopa MpeBbIlIaeT
«EMKOCTh aKKyMmyJisiTtopa / 250%.

SWRL [9, 10] no3BosisieT COCTaBIATh MPaBuUia, SIBJSIOIIMECS UMILUIMKAIIUCH
MEXIY TPEANOChUIKOW U cneactBueM. [locne 3amycka MexaHu3ma pacCyKICHUN
OHTOJIOTHS OyJeT W3MEHSThCS B COOTBETCTBUM C JTHMH TPABHIAMHU.
[IpeanocbuIKaMu U CIEICTBUSIMU SIBIISIFOTCS] BBIPQXKEHHSI HA OCHOBE MPEANKATOB (B
TOM YHCJI€ CO3JIaHHBIX B paMKax OHToJoruil). PaccmMoTpum cHUHTakcuC Ha
nmpuMepax:

1 Cmaprdon(?x). O3nauaet ?x rdf:type :Cmaptdon (?x aHamoru4eH
nepeMeHHbIM B si3bike SPARQL)

2 4actb(?X, 7p) — 03Ha4aeT ?X :4acTh ?p. TakuM 00pa3zoM MOXKHO 3alucaTh
MpeauKaT Ha OCHOBaHUU J11000r0 co3aanHoro data uiam object property.

3 Cwmaptdon(?x) " gactb(?x, ?p). oneparus «and» 3aMUCHIBACTCS KaK «”».
4 Cwmaptdon(?x) » yactb(?X, 7p) -> saBusgercs_dactbio(?p, 7X). Onepanus

UMIUTUKAITUH 3AITUCBIBAETCS KaK «->«. I[aHHOG IMpaBUJIO OMMPCALCIIACT aKCUOMY



0 TOM, YTO €CJIH ?X SBJISETCS cMapTHOHOM U COJEPIKUT YacTh ?p, TO TaKKe
MOXHO CKa3aTh, 4TO ?p sABJsIeTCs YacThio ?X. [loio6HOE paBumiio
TEHEPHUPYETCS aBTOMATHIECKH B COOTBETCTBHUU C moJieM «inverseO,

KOTOPOC MbI YKA3bIBAJIX B ITPOHIJIBIX pa60TaX.

U3 BCTPOCHHBIX MPEINKATOB [9] OoynyT HEOOXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x mensIe unu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x crporo mensniie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Oosbmie wmu
paBHo  ?y;  swrlb:greaterThan(?x, ?y) (?x cTporo Oomeuie  ?y);
swrlb:divide(?x, ?y, ?7z) (B 7x pe3ynbTaT onepamuu ?y/?z).

JIist OTNMagku yCIOBHBIX YacTeW MPaBUJI MOXKET HCIIOJIB30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyJeT HCIOJB30BAThCS TOJBKO MPEIUKaAT
sqwrl:select(?x, ?y, ?z, ). OH TO03BOJIIET OTOOPA3UTh TMOJH30BATEIIO BCE
MEPEUUCIEHHBIE CYITHOCTH, JUIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
00pa3oM MOXKHO TTPeoOpa30BaTh MPABUIIO B aHAJIOT 3aMpoca U MPOBEPUTH, YTO OHO
MPUMEHSIETCS JUTSI 3aTUTAHUPOBAHHBIX CYITHOCTEH.

Chopmupyem SQWRL mnpaBuno mno 3agaHHbIM B paboOTe KpPUTEPHUSIM:
«Axkymynstop(?a) A E€MKOCTh akKymyJarop MA d(?a, V) A
BpeMsi_paboTel_B_pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MmeHHO Takue 3amucu O
AKKyMyJIsITOpax OyJayT oOTMeYaTbCsl COMHUTEIbHBIMH. UTOOBI TIPOBEPUTH
KOPPEKTHOCTh YCJIOBHI JaHHOIO TMpaBWia CJEAyeT pPacCMOTPETh JUIsl KaKHX
aKKyMYJISITOPOB 3TO TMpaBujio OyaeTr cpabarbiBaTh (BBIOpAaTh HIAECHTU(UKATOP
AKKyMYJISITOpa, 3asIBJICHHOE BpeMsi paOOTHI M BRIUUCIICHHOE BpEeMs pabOThI).

Jns nocryna k SQWRL HeoO6xonumo akTuBHpoBaTh BKIaAKy « Window ->
Tabs > SQWRL Taby (puc. 24). Jlanee HeoOxoauMo co3aaTh npasuio (puc. 240)
¥ BBECTH ero Tejo (puc. 25B). Jlanee HEOOXOIMMO BBIJCIUTH MPABUIIO U HAXKATh
KHOIIKY 3amycka (puc. 24a, puc. 24B). Ilocne storo pesynabTaT pabOThl MOKHO

YBUJETh Ha BKJIAJKE, COOTBETCTBYIOIIEH HMEHH MpaBuiia (puc. 25r1).



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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) ~| Search...
DL Query x | OntoGraf x| SWRLTab *  SAWRLTab x | SPARGL Query
Active ontology x| Entities * | Individuals by class

Name Query Comment

AKKyMyNATOD(?7a) * eMKOCTE akkymynATop MA u(?a, ?v) * Bpema paboTbl ..
AKKVMVOSTOD( 28 eMKOCTE _aKKVMYIA 2 a B

S1

6
New Edit = Clone | Delete

SGWRL Queries |OWL 2 RL | S3 |

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

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

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

Run

To use the click > Start v| Show

Puc. 24 Bxnagka SQWRL B cucteme Protégé (a — cmicok co3aaHHbIX MPaBUIL;, O —
KHOTIKM CO3/IaHUs HOBOTO MPaBWJIa U PEIaKTUPOBAHUS BBIJCIEHHOTO; B — KHOTIKA
3aIrycKa BBIOpaHHOTO MpaBHIIa)

VY6enuBIINCh B KOPPEKTHOCTH YCIIOBHOM YacTH MpaBUiia, MOKHO MIEPEHECTU
ero B cnucok SWRL npasun (Window -> Tabs -> SWRL Tab) u u3amMeHurb ero
3akroueHue. Ha manHOM BkIagke yxke otoOpaxkarorcs Bce SQWRL mpaswia,
OJIHAKO OHU OTMEUYEHbl KaK HEaKTHUBHble. MOXXHO WJIM H3MEHUTH MpPaBUJIO U
OTMETHUTH €T0 aKTUBHBIM MIIM CO3/1aTh HOBOE. YCIIOBHAS YacTh MpaBHJIa OCTAETCS
NpexHer, a 3akmoueHueM Oyner sBisThea «ComuutenbHO(?a)»  (Takke

HE0OXOIMMO CO3/1aTh COOTBETCTBYIOIIMM KJIacc).



Name

F=4

Is3
Comment
pLad |
Active| Status

|ok

S1 KKyMYNATOP(?a) * eMKOCTb_aKKymynaTop_MA_u(?a, ?v) * BpemA_paboTbl_B_pexume_pasroBopa(?a, ?t) *

swrib:divide("2tr, v, 250) ~ swrib:greater | han(2t, 2tr) > sqwrl:select(?a, tr, 2v)
B

Ech...

|
I'E

Cancel Ok Delele

SQWRL Queries |OWL 2 RL | S3 |

a
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v Show @

Puc. 25 Bximanka SQWRL B cucreme Protégé (a — 0kHO perakTUpOBaHMSI MPABUIIA;
0 — uMs IpaBuUIIa; B — TEJIO MPABUJIA; T — PE3YJIbTATHI BBINIOJHEHUS MTPaBUIa; 1 —
KHOIIKA [epe3anycKa NpaBuiia)

Tenepb HEOOXOAMMO 3ayCTUTD MTPABUIIO, IPEIBAPUTETHLHO 3arPy3UB MOHSATHUS

U3 oHTOJOTUM (pUC. 260, puc. 26B).

a Name Rule Comment
v 81 Arkvmynatop(?a) * eMKoCTe akkymvnATop MA u(?a, ?v) * Bpema pabo..
S3 AKKYMYNIATOD(7a) * eMKOCTE akkymvnATop MA u(?a. 7v) " Bpema pafo...

New

a e
|Control | Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL |

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 milisecond(s).

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

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bkinagka SWRL B cucteme Protégé (a — akTHBHOCTH MpaBuia; 6 — KHOIIKA
3arpy3Kd MOHSATHI/aKCMOM U3 OHTOJIOTHH M CTIMCKa MPaBWJI; B — 3aIlyCK BHIBO/IA HA

OCHOBC ITpaBHJI; I' — BHCCCHHUC BbBIBCACHHBIX MOHSITHUH B OHTOJIOTHIO, I — CIIMCOK



BBIBEJICHHBIX MTOHSATHI; € — HACTPOHMKHU BHIBOJIA)

[Tocne 3Toro MokHO 03HAKOMUTHLCS C BBIBEJICHHBIMU akcuoMaMu (puc. 26.1).
B ciyuae Hactpoek o ymonyanuto ux Oyaet 6ombine 100. DTo cBsA3aHO C TEM, YTO
BBITIOJTHSIETCS MHOXECTBO CTaHAAPTHBIX MpaBuJl (HarpumMep, popMUpPOBaHUE HOBBIX
OTHOIIIEHUH B COOTBETCTBHUH C onucanueM «inverseOf»). s Hamero npumepa 31o
HeoOs3aTenbHO. [ToaTomy MoxkHO Ha Bkiagke «OWL 2 RL -> OWL2RL Control»
BBIKJIFOYUTh BCE TaOMMUIBI CTAaHIAPTHBIX mOpaBui. [lociae 3TOro B BBIBEIEHHBIX
aKCMoOMaxX OCTaHYTCS TOJBKO AaKCHOMBI, IIOJYYEHHBICE C HCIIOJIh30BaHUEM

CO3JaHHOTO ITpaBHJIA.

3ananus
1 CdopmupoBaTh MUHUMYM 5 MpaBUJI, BHISBIISIIONINE COMHUTEIbHbBIC ONMUCAHUS
Pa3JIMYHBIX XapPAKTEPUCTHUK.
2 CdopmupoBaTh TpaBUIIO, KOTOpPOE€ B 3aBUCUMOCTH OT €MKOCTHU

AKKyMYJISITOpAa, TAaKTOBOM 4YacTOTHI MPOIECCOpPa, pa3pelICHUs] SKpaHa U €ro
JquaroHanu oynet GopMHpOBaTh MPUMEPHOE BpeMsi aBTOHOMHOM paOOThl HOYTOYKa

B peXXHMMax: Urpa, padora, 0’KHUJIaHuE.

JlaGopaTopHbie padoThI 6.

Pa3zpaboTka ydeOHOI SKCIIEPTHOM CHCTEMBI.

Bonpocs! (komMneTeHUMH, HABBIKH) /11 OCBOCHUSA:
7. I3y4nth mpuMeEpBbl MOCTPOCHUS IKCIIEPTHBIX CUCTEM.
8. Hayuntbcs co3naBaTh U pejakTupoBaTh 06a3y 3nanuit JC.

9. HayuuThcsl peasin30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teopernyeckas 4acTb
DkcneprHas cuctema (DC, aHri. expert system) — KOMIBIOTEPHAS CUCTEMA,
CIIoCOOHAs YaCTHYHO 3aMEHUTH CIIELUAIUCTA-DKCIIEPTA B Pa3peICHUH IPOOIEMHOMI

cutyauuu. CoBpemenHsle OC Havanu pa3paldaTblBaTbCsl HUCCIEN0BATENIMU



MCKYCCTBEHHOI0 HHTeIUIeKkTa B 1970-x rogax, a B 1980-x nmomy4mnsin Kommep4eckoe
nojakpermienue. IlpenmecTBeHHUKaMU SKCIEPTHBIX CUCTEM ObUIM MPEAJIOKEHBI B
1832 romy C. H. KopcakoBbiM, CO3JaBIIMM MEXaHUYECKHUE YCTPOMCTBA, Tak
HA3bIBAEMbIE «UHTEJUICKTYaJIbHbIEC MAIIIMHbBIY, TO3BOJISBIINE HAXOAUTH PEIICHUS 110
3aJIaHHBIM YCJIOBHUSIM, HAlpUMeEp, ONpeAeNaTh Hauboyiee MOAXOMASIINE JIeKapCTBa
10 HAaOJI0/JAEMbIM Y MalMeHTa CUMITTOMAaM 3a00JIeBaHU.

B wundopmaruke sKCHEepTHbIE CUCTEMBbI PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (6a3za 3nanuii (b3; anrn. knowledge base) B mHdpopmaTnke u
UCCJIEIOBAHUSIX MCKYCCTBEHHOT'O MHTEIJIEKTa — 3TO 0c000ro pojia 6a3a JaHHBIX,
paspaboTaHHass [Jii ONEpUpOBaHUsA 3HaHUAMH. baza 3HaHUNA COAEPKUT
CTPYKTYpPUPOBAaHHYIO HH(OPMALINIO, TOKPHIBAIOIIYI0 HEKOTOPYIO 00JIaCTh 3HAHUH,
JUISL  WCTIOJNBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (MM YEJIOBEKOM) C
KOHKpeTHON uenbpto. CoBpeMeHHble 0a3bl 3HaHUM padOTalOT COBMECTHO C
CUCTEeMaMM TIoMcka HH(OpPMALMK, HMEIOT KIaCCU(UKALUOHHYIO CTPYKTYpY
(knaccudukanus (knaccuduuurponBanue) (0T aat. classis — paspsn u nar. facere
— JIe7IaTh) — OCOOBIH CTydall MPUMEHEHHUS JIOTHYECKOU OTepaIiuy JeieHus 00beMa
MOHSTHS, TIPEACTABIIAIONINI cOO0N HEKOTOPYIO COBOKYIHOCTH JIEJICHUH (JeseHne
HEKOTOPOTro Kjacca Ha BUJbL, ICJIEHUE 3TUX BUAOB U T.[.) U popMaT NpeCTaBICHUS
3HaHWH (TMpeCTaBICHUE 3HAHUM — BOMPOC, BO3HUKAIONINI B HHOOPMATHKE — C
no00pOM TPEACTABICHUS] KOHKPETHBIX M OOOOLIEHHBIX 3HAHWM, CBEIECHUN U
¢dakToB 111 HAKOIUIEHUA U 00paboTku mHbopMmanuu B DOBM. ['maBHas 3amaua B
uckycctBeHHOM uHteiiekre (M) — HayuuThes XpaHUTh 3HAHUS TAaKUM 00pa3oM,
YTOOBI MPOrpaMMbl MOTJIM OCMBICIIEHHO 00pa0aThiBaTh MX M JOCTUTHYTh TEM
101I00MS 4EJTOBEYECKOTIO MHTEIIEKTA).

[TonHoueHHble 0a3bl 3HAHUW cojaepkaT B cebe HE TONBKO (PaKTHUECKYIO
uH(poOpMaIMI0, HO M TpaBWia BbIBOAA, JONYCKAIOIIME aBTOMAaTUYECKUE
YMO3aKJIIOYE€HHUs O BHOBb BBOJUMBIX (paKTax M, KakK CJIEJICTBUE, OCMBICICHHYIO
00pabotky wuHpopmanuu. OO6nacTh HayK 00 MCKYCCTBEHHOM WHTEJUICKTE,
u3ydaomas 0a3pl 3HAHUM W MeToAbl paboThl CO 3HAHUSAMHU, HAa3bIBACTCSA

HH)KCHGpHCfI 3HaHHﬁ) KaK MOJCJIN ITIOBCACHUA 9KCIICPTOB B OHpeﬂCHCHHOﬁ obOnactn



3HAaHUU C UCIOJIb30BAHUEM MPOLETYP JIOTUYECKOTO BBIBOJA U MPUHSTHUS PEIICHHI,
a 0a3bl 3HAaHMM — KaK COBOKYMHOCThH (haKTOB M MPaBUJ JIOTMYECKOI'O BBIBOJIA B
BBEIOpAHHOW TIPEIMETHON 00JaCTH ACSITEIBHOCTH. B MHCTPYMEHTAIBHYIO CUCTEMY
BXOJIAT TMOMHMO OMHMCAHHOM BBINIE IKCIEPTHON OOOJIOYKU MpOrpaMMa-peaaKTop
0a3 3HaHUW W IPOrpaMma JIOTHYECKOro BhIBOJIA.

Amanwl pazpadomKu IKCNEPMHBIX CUCEM:

1. Uoenmugpurxayus.

OnpeneneHre y4aCTHUKOB M UX POJIEH B ITPOLIECCE CO3AAHUS U IKCILTYaTallMH
SKCHEPTHOU CUCTEMBI.

B npouiecce co3nanus SKCIEPTHOW CUCTEMBI MOTYT YY4aCTBOBATh CIEAYIOIIME
CIICLIMAIIUCTBI: UHXKEHEPHI IO 3HAHUSIM, SKCIIEPTHI, MPOTPAMMHUCTHI, PYKOBOJIUTEIb
IIPOEKTa, 3aKa3uMKU (KOHEYHBIE MOoJib3oBaTenu). [Ipu peanuzanuu cpaBHUTEIHHO
MPOCTBIX IKCIEPTHBIX CUCTEM MPOTPAMMUCTOB MOXKET U He ObITh. PoJib MHXKEHEpa
0 3HAHUSAM - BBIY)XKMBaHUE TPO(PECCHOHATBHBIX 3HAHUN U3 OKCHEPTOB U
MPOCKTUpPOBaHWE 0a3bl 3HAHUM HSKCIEPTHOM CHUCTEMBI U €€ apXUTEKTYPBHI.
[Tporpammuct HEOOXOaUM TpH pa3pabOTKe CIENUATU3UPOBAHHOTO MJIs JTaHHOU
AKCIIEPTHON CHUCTEMBI MPOTPAMMHOIO OOECHeueHHs, Korja MOJIXOJAIIEro
CTaHJAPTHOTO (HAmpuMmep, OOOJIOUYKU JIsI CO3/IaHMsSl SKCIEPTHOM CHUCTEMBI) HE
CYIIIECTBYET WM €T0 BO3MOYKHOCTEH HE TOCTATOYHO U TPEOYIOTCS JOTIOTHUTEIbHBIC
MOJTYJIH.

B nmpomecce »skcmiyatauuy MOTYT [PUHUMAaTh Y4YacTUE€ KOHEUHBIC
MOJIb30BATEIIN, SKCIIEPTHI, aIMUHUCTPATOP.

Ha sTom 3tamne pazpaboTuuk JOJKEH OTBETUTh Ha CJIEIYIOIINE BOPOCHI:

- Kakoii knacc 3aa4 1oKHA peliaTh SKCIepTHas cucteMa?

- Kak 5T 3a1aun MoryT ObITh OXapaKTepU30BaHbI WM ONPeIeTICHbI?

- Kakue M0OXHO BBIICIUTH MO13a0a4u?

- Kakue ucxoanbie TaHHbIE TOJKHBI UCTIOIb30BATHCS 1JI PELICHUS?

- Kakue nmoHsSTHS ¥ B3aUMOCBSI3U MEXKIy HUMH UCIIOJIB3YIOTCS TIPU PEIICHUN
3a/1a4u KcrepTamu?

- Kakoii BHUA UMCCT PCIHICHUC, 1 KAKHC KOHLCIIINUU HUCIIOJIB3YIOTCA B HeM?



- Kakue acrnekTsl onbITa 3KCHepTa CyIIeCTBEHHBI ISl PELICHUS 3a/1aun?

- KakoBa npupojia u 00beM 3HaHUM, HEOOXOUMBIX JIJIS peLICHUsI 3a1a4u?

- Kakue npensatcTBusi BCTpEeUaroTCs MPpU PEIICHUH 3a1a4?

- Kak 3T momexu MOryT BIUATh Ha pELICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom stamne pazpaboTynk J0KEH OTBETUTH Ha CIIETYIOIINE BOPOCHI:

- Kakue Turmbl JaHHBIX HY>KHO UCIIOJIb30BaTh?

- UTo U3 JaHHBIX 3aJIaHO, & YTO JJOJKHO OBITh BBIBEJICHO?

- meroT 11 noj3agaun HAaMMEHOBAHUS ?

- ImeroT i cTpateruu HauMeHOBaHUS ?

- HNmerorcss nM  s[CHbIE YaCTUYHBIE THUIOTE3bl, KOTOPHIE IIUPOKO
UCTIOJIb3YIOTCS?

3. ®opmanuzanus.

4. Peanu3zaiusi IpOTOTUITHON BEPCHUHU.

5. TectupoBanue.

6. [lepennpoekTupoBaHUE MPOTOTUITHON BEPCHUHU.

Ha3nauenue, 603mM0)MCHOCMU U HPUHUUR padomvl  0aileco8cKoul
cmpamezuu OUEeHKU 6b160006

baliecoBckasi cTparerusi OIIEHKA BBIBOAOB - OJHA W3 CTpaTeruu,
MPUMEHSIEMBIX JJIsI OIEHKH JIOCTOBEPHOCTH BBIBOJOB (HANpUMeEp, 3aKIIOYCHUMN
IPOIYKLUMOHHBIX IIPABUII) B AKCIEPTHBIX cucTteMax. OCHOBHas Hjes 0allecoBCKOU
CTpaTeruu 3aKJII0YAeTCs B OIIEHKE BEPOSTHOCTH HEKOTOPOrO BBIBOJIA C YUYETOM
(bakTOB, TOATBEPHKAAOLINX WIIH OMPOBEPTaIOIINX STOT BBIBO/I.

BepostHOoCcTh  OCymiecTBiieHMs HEKOW runore3sl H 1npu  Hanuuuum
ONPENEIICHHBIX MOATBEPKIAOIINX CBUAETENBCTB E BBIYUCISETCS HAa OCHOBE
arpUOPHOM BEPOSTHOCTU ATOW THIOTE3bI 0€3 MOATBEPKIAAIOIINX CBUIETEILCTB U
BEPOSITHOCTEW OCYIIECTBICHUS CBUIETEIbCTB MPH YCIOBUSX, YTO TUIIOTE3a BEpHA

WJIM HEBEPHA.



3nauenus P(E/H) u P(E/meH), mnoncraBnenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHMCIINTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOa, T.€. BEPOSTHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUH C OTBETOM ITOJIH30BATENS HA JAHHBIN BOTIPOC:

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

WIH

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

IIpumep npumenenus batiecosckoli cmpameuu OYeHKU 8b180008

B skcmepTHBIX cucTeMax Il COCTaBJICHUS MPOTHO30B TIOTOIBI BEPOSITHOCTH
TOXKIS Ha CIEIYIOIIMHA JIeHb OMNpENeNsIeTcs C YYeTOM TpeX (akTopoB: BeTep,
BJIQYKHOCTb, 00JIAYHOCTH (B JIeHb HaOmtoaeHust). 3a 173 nus (M3 HUX 53 10XKTUBBIX )

HAKOILICHBI CTATUCTHUYCCKHUC JaHHBIC, IIPUBCACHHLBIC B Ta6n1/1ue.

Konuuectso
Konnuectso cnyyaes
. cny4yaes norogpbl
Moroaa B AeHb [OMANNBOW
6e3 ocaagkos
HabtoaeHUs noroapbl .
. Ha cieayoLnig
Ha cieayoWunii eHb
NeHb
Cnabwrit 19 32
Betep YMepeHHbIi Zi 44
CunpHbIN 7 24
Bricokas 55 18
Braxuocts | Cpenusist 12 42
Huskas 6 60
ScHoO 3 83
OGnaunocts | O6mauHO 8 27
[Tacmypro 40 10

[IpuBenennbie B TaOnMIle JNAaHHBIE O3HAYAIOT, HANPUMEp, CIEAYIOIIEe: 3a
nepuoja HabmoaeHuu (173 nus) cnalbiit Betep HaOmonancs 71 geub (71=19+52).
B 19 cnywasx Ha ciieqyronuil J1eHb Norojaa oOblia J0XKIJIUBOM, B 52 ciiydasx - 0e3
OCaJIKOB.

B HekoTopblil N1leHb HaOMIOMAaeTCs Cleayrollas MOorojaa: CUIbHBIA BeTep,
BBICOKAs BJIQXKHOCTh, 001a4HO. TpedyeTcs HalTH BEPOSITHOCTD JIOKJTUBOM TTOT OB

Ha CJIEAYIOIIUN ICHb.



B nanHOM cityyae B KauecTBE TMIIOTE3 pacCMaTPUBAIOTCS COCTOSHUS MTOTO/IbI
Ha cieaywomuit nedb: H1 - moxns, H2 - moroga 6e3 ocankoB. CBUAECTEIHCTBOM
3/IeCh SIBIIACTCS COYETaHHWE TpeX (HaKTOPOB, XapaKTEPU3YIOIIUX IOTOMy B JIEHb
HAOJIIOICHUS: BETEP, BIAXKHOCTh W 00JAYHOCTHh (MOXKHO CKa3aTh, YTO B JIAHHOM
Cllydae MCHOJIb3YIOTCSI TPU CBUICTEILCTBA); 0003HaUUM 3T ¢akTopbl kKak E1,E2,
E3. O6o3naunm Habmomaemoe codeTaHue (HakTopoB (CHUIIBHBIN BETEp, BBICOKAs
BJIYKHOCTb, 00JIa4HO) KaK coObiTHE E.

OmnpenenuM BEPOSITHOCTH, HEOOXOIUMBIE T pacueToB 1o ¢opmysie baiieca.
ATpuOpHBIE BEPOSITHOCTU TUMOTE3 (TO €CTh BEPOSTHOCTH JOXKIS W MOroAbl 0e3
0CaJKOB, 0€3 yueTa Ha0I10/1aeMOT0 COCTOSIHUS TTOTOJIbI):

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

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

Habnromaemoe cBUIIETENBCTBO (COCTOSIHME TOTOJbI B JIEHb HAOJIOJEHUS)
MPEICTaBIAECT COOON coueTaHue TpeX COOBITHH, HAOII0JaeMbIX BMECTE: CUIILHOTO
BETPA, BHICOKOM BJIAXKHOCTH M 00Ja4HOCTH. CunTasi 3T COOBITUS HE3aBUCUMBIMU
(TO ecTh cuuTas, HalpuMep, YTO BIAXKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.I.),
MO>XHO HaWTH YCJIOBHBIE BEPOSITHOCTH CBHUECTEJIHCTBA MO (OpMYJie YMHOXKEHUS
BEPOSATHOCTEH:

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

Haiinem Benu4uHbI, HEOOXOAUMBIE 71l TPUMEHEHUS (HOPMYJIBI YMHOXKECHUS
BEPOSATHOCTEH:

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, nampumep, P(E1/H1)- BeposTHOCTH TOro, 4To B TEKYIIMHA JICHb
HaOJII01aeTCsl CWIbHBIA BeTep, NpPHU YCIOBUHM, UYTO CIEAYIOIIUN JeHb OyJer
JOKIJIUBBIM. JTa BEJIMUMHA MMOKA3bIBAET, HACKOJIBKO YACTO HAOIIOAETCS CUIIbHBIN
BETEP B JIHU, IPEIIECTBYIOIINE AOKJIUBOM MOTO/IE.

[ToacraBnsist HailieHHbIE BETMYMHBI B JOPMYITy YMHOKEHUS BEPOSTHOCTEM,
MOJTYYUM:

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



3necp, nHanpumep, BenumumHa P(E/H1) - BepostHOoCcTh HabmomaemMoro
COCTOSIHUSI TIOTO/Ibl (CHUJIBHOTO BETpA, BBICOKOM BIIAXXHOCTH U OOJIAYHOCTH) MpHU
YCIIOBHUH, YTO CIAEAYIOIIHUMA J€Hb OyI€T JOKIIUBBIM.

[Ipy mocTpoeHHH 3KCHEPTHBIX CUCTEM YacTO MCHOJIb3YIOT BEPOSITHOCTHBIN
noaxon. Cocrapisisi 6a3y 3HaHHMM, MPUMEHSIOT SKCIIEPTHYIO MATPUILY, UMEIOLIYIO

CIICIYIOIINHN BUJL;

HabnogeHua | 3HavyeHme «ga» | 3HayeHue «HeT»
1 a b
g d
10 S t
Homepa 1, 2, ..., 10 cooTBeTCTBYIOT BOIpOCaM 3aJlaHHOW MPEIMETHON
obnactu, OYKBHI a, b, ..., t B MaccHBe 03HAYAIOT BO3MOYKHBIC BApHAHTHI OTBETOB.

Marpunna 1omKHa COIEepKaTh BCE 3HAHUSA DKCIEPTA MO JAHHOMY ITPEAMETY.

Ob6nacTh 3ampocoB - Ta 00J1aCTh, B KOTOPOW 3KCHEPTHAsI CHUCTEMA JIOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHbplE  BapuaHTBl OTBETOB B  OJKCIEPTHOM  MaTpULE  HOCST
BEpOATHOCTHBIN xapakrep. OHu 3anarorcs uuciaamu oT 0 go 1. Ecinu coOwitue
HABEPHSIKA JTOJDKHO IPOU30MTH, TO BEPOSATHOCTH €ro IosiBiieHUs paBHa 1. Ecimm
COOBITHE HE UMEET IlIaHCa TPOU3ONTH KOTJa-Iub0, TO BEPOSITHOCTh €TI0 MOSIBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30MTH, TaK U
HET, TO BEPOSATHOCTH €ro nosiBiieHus paBHa 0,5. Bce ocTanbHbIe BO3MOYKHBIE CITydan
JIEKAT B YKa3aHHOM JIMAIIa30HeE.

ITpumep:

3aBTpa OyneT Mok 3aBTpa 0K HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55



3aHaHI/Iﬂ AJId BBIIOJIHCHUA U METOAUYECCKHUEC PCKOMECHAAIIMHA:

3aganue 1

Cosznatp npoctyto 6a3y 3HaHui « Tsl refiMep?», pemarolei 3aauy Kiaccuukauuu
(C 4eTKOi1 JIOTUKOM).

B a10ii B3 Oynet 2 paBHOBEpOSITHBIX UCXO/A: «T€UMEP» U «HE redMep».

AnpuopHsle BeposATHOCTH 00oux rcxoaos paBHel 0.5 (P(H) = 0.5), T.e. runoressl,
9YTO HayrajJ BHIOpAaHHBIM UEJIOBEK SBISETCS WIM HE SBISETCS TeUMepoM,
PaBHOBEPOSITHHI (IIPU ATOM CyMMa alpUOPHBIX BEPOATHOCTEN paBHa 1, T.e. B 0aze
3HaHWUU TIPUBEICHBI BCE BO3MOXHBIC UCXO/BI).

Kaxnoe yTBepx)Ie€HHE YETKO OTHOCUT MCHBITYEMOTO K OJIHOM U3 ITUX KATETOpHUid,
T.€. €CJIM JUIs TIEPBOTO BOMpoOca Il ucxoa «reimMepy» Oyaet 3anuch 1,1,0, To ans
ucxojaa «He reitmep» 3amuchk Oyaet 1,0,1.Takum obpazom, Py u Pn mns xaxmoro
Bompoca paBHbl Ju60 1, mu60o 0, mpu 3TOM BO BTOPOM NpaBWIIE 3TH 3HAYEHUS
WHBEPTUPYIOTCS (OTHOCUTENIBHO TMEPBOTO MpaBuia). DTO MPUBOAUT K TOMY, YTO
MaKCHUMaJIbHO yBepeHHbIN 0TBeT («TouHo ga» wimn «TouHo HeT») Ha J1F0O0H BOTIPOC
OJIHO3HAYHO KJacCU(UIUPYET IMOIb30BaTENsl Kak reMepa Wik He reitmepa (CM.
Tabmuity 1).

(ITpumeuanue: He cienayer ykasbiBaTh Py u Pn paBHbIMU npyr Apyry, T.K. 3TO
O3Ha4yaeT, 4TO JAHHOE CBUJIETEIBCTBO HE BIIMAET HA BEPOATHOCTH HUCXOAA, T.C.
OECCMBICIEHHO €ro YIIOMUHATB).

[IpeacraBum mpasuia, ucrnoiabzyembie IC «Trl refimep?», B BUIEC TaOIHIIHI.

Taoauna 1
Ne Yr1Bep:xaenne / Bonpoc 3akiouenne /
n/n Hcxon
reamep HE
remmep
1. Tl urpaeis B KOMIbIOTEPHBIE UTPHI TIO 6 U OoJIee 1 0
4acoB B CYTKH
2. Tr1 Opocaelib Bee Jienna pajgid HOBOW UTPbI 1
3. Ot 3D-action urp y T€0s1 Kpy>KHUTCS TOJIOBA 0
4. ThI HM 32 YTO HE NMOTAIIMILIB CBOM KOMIIbIOTEDP K 1pyTy | 0
JUIsl OPTraHU3allM1 COPEBHOBAHMIA 110 CETH
5. Thl B OCHOBHOM TpaTULIb AEHBI'M WU HA HOBBIN 1 0
WIPOBOW AYCK WJIW HA aNrPEeu] KOMIbIOTEPA
6. Tr1 He oaB3yenibes "Mbmb0" B 3D-action urpax 0 1




B gopmare 6a3bl 3HaHUN JaHHBIE TAOIHIIBI Oy IyT 3aMMCaHbI B BUJE BOMPOCOB U
UCXOJIOB, IPUBEICHHBIX HIIKE.

Bomnpocsr:

ThI Urpaenib B KOMIBIOTEPHBIE UTPHI TTO 6 U OOJIEE YacOB B CYTKH?
Tr1 Opocaens Bee aemna pajayd HOBOM UTPbI?

Ot 3D-action urp y Te0st Kpy>KHTCsI roji0Ba?

Thl HU 32 YTO HE MOTANIUIIL CBOW KOMIIBIOTEP K APYTY UISl OpraHU3aIuu
COpPEBHOBaHMII MO ceTu?

Thl B OCHOBHOM TpaTHUIIIb ACHBI'M UM HA HOBBIA UTPOBOM JUCK WJIM Ha anrpei
KOMIIbIOTEpA?

Tw1 HE MoNB3yenIbes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He 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

Cucremay, To oHa OyZIeT BBIMJISAETD CIEAYIOLIMM 00pa3oM:

Qaitn TMpaska Cnpaexa

ﬁ LR i Q Qv | P & | (1 erpoka, 1 cTonden)
Mapont Ha peaakTHpoBaHWe I MNapone Ha YTeHue I
“Tu redmep”

ABTOp: HBawoB HBaH

Bonpocwu:

Th Mrpaeub B KOMNbOTEPHHE MIPHl N0 6 M G0AEE YACOB B CYTKH?

T 6pocaeub BCe feAa paaM HOBOW Mrpw?

0T 3D-action wrp y Tee6s KpYyxurcs roaosa?

Tel HH 3a YTO He NOTAWWWL CBOW KOMNbOTEP K APYrYy AAS OpPraHW3auuu COPeBHOBAHM
Tel B OCHOBHOM TpPaTHllb AEHbIM MAW HA HOBHA WMIPOBOW AMCK, WAW Ha anrpedn KomMn
T He noab3yeubcs “meubp’’ B 3D-action wrpax?

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

3aganue 2

Ha ocHoBaHue paccMOTpEHHOT0 MpUMepa MONpoOylTe COCTaBUTL COOCTBEHHYIO b3
HalpuMep [JIsi JUArHOCTUKH COCTOSIHUS 3J0pOBbSl YUYEHHKOB WM aHalIU3a
00€CTIeYeHHOCTH JIUTEPATypol yueOHOro mporecca



JlaGopaTopHas padora 7.

AHanmu3 CymecTBYIOMMX 00pa30BaTENbHBIX MIAT(HOPMEHHBIX PEIICHUA.

Bonpocs! (koMneTeHUMH, HABBIKH) J1JI1 OCBOCHUS:

10. N3yunts BO3MOKHOCTH CYILECTBYIOIINX POCCUNCKUX
o0Opa30BaTeNbHbIX OHJIANH-IIATPOPM.

1. Hayuutbcs ananusupoBaTh 0Opa3oBaTElIbHBIE POCCHIICKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

SaHaHI/Iﬂ [JiSl BBIIIOJTHCHHA U METOAUYCCKHE PCKOMCHIAIIMHA

3aganue 1

Hcronb3yst MpUBEICHHBI HIKE CITUCOK POCCHMCKUX 0Opa30BaTENIbHBIX OHJIANH-
m1aTGopM, a TakKe JPYyrHe MHTEPHET-UCTOUYHHUKH COCTABHTE CBOIHYIO TaOJIHINY
(Ha3zBaHMe TIUIATHOPMBI, OOpa30BaTCIIbHBIC 3aJlayd, NPEIoIaracéMblii BO3pPacT
YYaIIUXCsl, BO3MOXKHOCTH HCIIOJIb30BaHUS B YYECOHOM IIpoliecce, IMPEUMYIIeCTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHuvix oHAalH-naamgopm

A VHVBEPGIPU/M!

YuuBepcapuym (http://universarium.org/) —  IPOEKT,
NO3ULMOHUPYeMbIH Kak poccuiickas MOOC-mnatdopma. 3amyiieH npu noajuepxKke
AreHntctBa ctparermueckux wuHUnMatuB W PUA-HoBoctu. PaspabartsiBator
cOOCTBEHHBIE KypChl COBMECTHO C POCCUUCKHMMHU By3aMU U TBITAIOTCS MOIYYUTh
IPaBO BBIJIABaTh CEPTU(DUKATHI TOCYJAPCTBEHHOTO o0Opaslia TeM, KTO YCHEIIHO
npoXoauT Kypcbl. Ha naHHBIE MOMEHT TpHU Kypca YK€ 3allylIeHbl, TOTOBATCS K
3aIlyCKy HOBbIE KypcChbl. ECTh ITaHBI MO NMEPEBOAY CBOMX KYpPCOB HA aHIJIUWCKHI
SI3bIK U BBIXOJ Ha €BPOMEHCKYI0 ayauTopuio. Kypchl MO3UIMOHUPYIOTCS Kak
OT/ICJIbHBIE KYPCHI, KOTOPBIE MOTYT OBITh BCTPOEHBI B OOJIbIIIE 00pa30BaTEIbHbBIC
nporpamMmbl. Pa3pa0aTeiBaloTcs COBMECTHO C IIPENOJABATENIMH, IOYTH BCE
IIPENOAABATEIN-ABTOPBI CTAPTOBBIX KypcoB — u3 MI'Y nm. JlomonocoBa.

Eduso

LET.

Eduson  (https://www.eduson.tv/) —  miarpopma IS
IPEI0CTaBICHUS o0pa3oBaTeNbHBIX KypCOB 1o OM3HEeC-TeMaTHKaM.




OpuentupoBanbl Ha npodeccroHanoB. 1o uToram MpoxoxAeHUs KypCOB MOXKHO
nonyunth ceprudukar Eduson. Kypcbl mnaTHbie, 71 KOpropanuii €CTh BapuaHT
HOJIMUCKK Ha Bce Kypchl cpasdy. EcTb OecruiaTHble Kypchl, HO OHH, Kak IpaBuio,
pazpaboTaHbl ~ COOCTBEHHBIMH  cuiaMH.  [lmaTHele  Kypchl — CO3AarOTCS
PENoJaBaTENIMU U3 U3BECTHBIX YHUBEPCUTETOB, B 0CHOBHOM U3 CIIIA, ecTh Takxke
KYpPChl OT POCCUMCKHUX aBTOpOB. [IpoekT Hanenen m3HadanbHO Ha cTpaHsl BRIC,
CTapTOBAJ HA AHTJIMHACKOM SA3BIKE, PYCCKHM SI3bIK ObLI 100aBJIEH MO3XKE.

(o BT
(@l

UNIWEB Uniweb (http://uniweb.ru/) — IIpoexT MO3UIIMOHHMPYETCA Kak
mwiatgpopMa OHIANHOOYYEHHS JJI1 pacpOCTPAHEHHUS KaK OTIEIbHBIX KypCOB, TaK
u oOpa3oBareiabHbIX Iporpamm. Kypcbl pa3palaTbhIBalOTCsI COBMECTHO C BY3aMHU.
OcnoBuoit maptaep — PAHXul'C, takxe ectb kypcol ¢ (akynbreramu MI'Y,
MI'MMO, PMOY. Yactb KypcoB IpeaocTaBisieTcss OecriaTHo, O0Jblas 4acTh —
Ha TMjaTHOM ocHoBe. [lo WTOramM NPOXOXKJAEHUs IUIATHBIX KYypPCOB BBIAAIOTCS
cepTu(uUKaThl OT By30B-aBTOPOB KypcoOB. {151 By30B cO3/1aHuE KypCOB O€CIIaTHO,
OpUMEHseTCs MoAeNb “revenue sharing” (4acTe oruiatel 3a 0Oy4eHHE OCTaeTcs y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmectHOo ¢ Coursera MONIIIM MO MyTH HepeBofa KypcoB Coursera Ha PyCCKUN
a3blk. K HUM no3niHee npucoenunuiack Abbyy Software (B yactu nepeBoaa). Onun
Kypc 3amyuieH (pycckuil mepeBoa “Gamification”), mepeBOAsTCS HOBbIE KYpPCHI.
Takke B paMKax MPOEKTa 3alylIeHbl «OTKPBIThIE JIAOOPATOPHUM» -IIPOXOXKJIECHUE
opuruHaibHOoro kKypca Ha Coursera (Ha aHIVIMMCKOM $3bIKE) C TOMOIIBIO
POCCUHCKUX MEHTOPOB (MpodeccuoHanbl B U3y4aeMoi 00J1acTH).

Univer @ .
Univer.tv — Menuareka BHUIcO3anucei JICKIIMH,

oOpa3zoBaTrenbHBIX (QWIBMOB, BBICTYIUICHUH Ha KoH(pepeHmmsx. HWcTouHmkn
BUJICO3AMHICEN — CAMOCTOATEIHHO MPHUCIAHHOE MOJIB30BATEISIMHU, JIyUIIEe C IPYTHX
pecypcoB MHTepHETa. B Hacrosiiee BpeMmsi pecypc aKTHBHO HE Pa3BUBACTCA —
co3/laTeNy MPOEKTa JIeNatoT interneturok.ru

- \InternetUrok.ru

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMoCTOsTENHHO 3aMUCHIBAIOT BUACOYPOKH /IS IITKOJIBHUKOB C TIPUBJICUEHUEM KaK
CBOUX, TaK U CTOpOHHUX yuuTeneil. [loka paboTaioT Ha eHBrM WHBECTOPA, MYTH
MOHETH3alluU HEe 03By4nBaroTcsA. JlocTym ko BceM ypokam OecruiatHbiil. OCHOBHAS
3aJlaya Ha TEKyILeM dTare — MOBBIIICHNE Ka4yeCTBa YPOKOB.



CHMHTYHAUT

e eremmessae [ntuit.ru (Harumonanelbeiil oTkpbITeiid yHUBepeuTeT MHTYUT)
— OOpazoBaTenbHOE yUpeKIEHHUE, NPEAarampllee A8e IporpaMMbl OakagaBpuara
U HECKOJIbKO MpOorpaMM BTOPOTO BBICIIEr0, OOJBIIOE KOJIMYECTBO OTJIEIbHBIX
KypcoB (MOBbIIIEHUE KBanudukanuu). Bce mnporpaMmsl NpOXOAST LEIUKOM
OHJIAlH, 10 UTOTaM IPOrpaMM U KypPCOB BBLAAIOTCS TOKYMEHTBI YCTaHOBJIEHHOI'O
oOpasua. Cnenuanusupytores Ha [T Temartuke.

FPexlet

Xexkcaer (hexlet.org) — mpoeKT mpeaocTaBieHus] OeCIIaTHBIX
KypCOB Ha pycckoM s3bike. Co3/1aH U MOANEPKUBAETCS HA CPEJICTBA SHTY3UACTOB.
OcHoBHas TemaTuka KypcoB - [T, ecTb oiuH Kypc ot npenoaasatens uz3 PAHXul'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, IpeI0CTaBISIOMINN
JO0CTyN K OOJIBIIOMY KOJHYECTBY TECTOB, UCIOJIb3YEMBIX ISl IPOBEPKU 3HAHMIA.
[To3unmonupyercss B KadecTBE IOMOIIM CTYIACHTaM B TOATOTOBKE K cJade
9K3aMEHOB. J[OCTYIT K 4aCTH TECTOB IUIATHBIMN.

YHHBEPCHTET

YauBepcurer B kapmane (http://moyuniver.ru/) —

MOOMJIbHOE IIPUJIOKEHUE, coJieprkalliee 0a3y 3HAHUU OTBETOB Ha BOIPOCHI
110 00pa30BaTeJIbHBIM IIPOTPaAMMaM IIIKOJIbI M By3a, TECTHI JIJI IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeauarexka BuUeO3allyicell JIEKIIUIH.

JleKImu 3ammmchIBalOTCs POCCUUCKUMHU By3aMH M H3BECTHBIMH JIEKTOPUSMHU.
[TpoekT cTapToBaja B 2009 ToAy NpH nojjiep:kke Pocmosozéxu. 3a goctyn
K JIEKIUAM 11ata He Gepercs. [yiA By30B €CTh BO3MOXKHOCTH IIJIATHOUM
3anucH JieKnmui cwiamu Lektorium.tv. CBom JjieKnuu OmMyOJIHKOBAIU 15
BY30B (0osbmias yactb u3 CaukTt-Ilerepbypra) u 22 sekropus. I1o cytu 3To
MMeHHO OUOJINOoTeKa — KaTaJIOTU3aTop BUE0, BhUIOKeHHBIX Ha YouTube

| businessleaming.ru
: Businesslearning.ru — npoexT Mo3UIMOHUPYETCS KaK “cucrema
JUCTAaHIIMOHHOTO Ou3Hec-00pa3oBanusa”. IIpoekT co3maH COBMECTHO «AJIbsHC-
Memua» u «MexayHapoanbii WHCTUTYT MeHemkmeHnta JIMHK». B mpoekte
npeacrasieHbl 104 Moayiis Ha TEMaTUKY NPEANPUHUMATENIBCKOM JEATEIBHOCTH,
M0 KaKJIOMY MOJYJII0 MOXKHO MPOWUTU NUCTAHIIMOHHYIO aTTecTaluio. Takxke ecTb
BO3MOXKHOCTh MPOWUTH OYHYIO aTTecTanuio (B MOCKBE) U MOJy4uTh cepTudUKat
rocyJlapcTBeHHOTO oOpasna. OcyIIecTBIseTCS NpHU  TMOIJIEPKKE MPOTPaMMBI
nojaepkku npeanpuHuMarenscra [IpaBurensctBa Mockssl. C Hayana 2013 roma
perucTpanys Ha OYHbIE aTTECTAllMM IPUOCTAHOBJICHA.



Eclass (http://www.eclass.cc/) — kaTajormsaTtop KypcoB
MOOC c pa3Hbix wiatdopM. JJlaHHble 10 HOBBIM KypcaM U 10 JaTaM crapra
KYpPCOB aBTOMaTHUUECKH OOHOBJISIIOTCS, ECTh BO3MOXKHOCTb JIEJIaTh IMOJI00PKU

KyPCOB.

Yuausepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)

— Kypchl B OHJIAWH pexuMe Ha TeMmatuky liberal arts. [lemator ymop Ha
obyueHHe MeTo[aM HccieloBaHus. IIpemogaBaresin — MCCIeIOBaTeNH U3
3apyOe’KHBIX U POCCHUHCKHX YHHUBEPCUTETOB. CeMUHAPhl U YaCTh 3aJIaHUU
IIPOXOZAT B OHJIAWH-pekuMe. Bce Kypchl IIaTHBIE, II0 UTOTAM BBIZaeTcs
cepTuduKar.

#@ E-{?Ton?urwﬂ Herosorusa (http://netology.ru/) — maardopma

onsaitH-o0yuenus [TcnenmanmcroB. Camo oOyueHmMe IIaTHOE, OeCIIaTHO
JIOCTYITHBI OTKPBITHIE 3aHATHUS, IIPOXO/ISAIINE B BU/Ie BEOMHAPOB.

. HOBOE
i Yun HoBoe (http://uchinovoe.ru/) — mnmardpopma s
pa3MeleHus KOPOTKHX KypCcOB Ha JIF00YI0 TeMaTuKy. [IpegocTaBisieT BO3SMOXKHOCTb
aBTOpaM YyCTaHABJIMBATh IUIATHBIA JOCTYNl K KypcaM H MPOBEPSTh 3aJaHUs
oOyuaroruxcst. [IpoekT moka 9To HaxomuTcs OQHUIMAIBHO B cTaryce «0Oeray,
OJTHAaKO yKe pa3MerieHo Oosee 70 KypCOBYpOKOB.

OKNOW

Get2Know (http://geteknow.ru/) — cepsuc BeOMHAPOB,
OHJIAaH-KOHCYJIbTAllMM, OHJIAWH TPAHCIASIIUU JieKIui. 3a [J0CTyn K
OOJIBIITUHCTBY BeOMHApPOB OepeTcs IjiaTa, KOTOpas JIEJUTCSA C aBTOPOM
BeOrHapa. KosinuecTBO JIOCTYITHBIX BEOMHAPOB ITOKA YTO HEBEJIMKO.

8 Zillion I . U

" Zillion (http://zillion.net/) — «obOpa3oBaTeIbHBINA
Meauapecypc» — 0O0JIBIIIOe KOJIMYECTBO BEOMHAPOB, 00yJYaIOIINX CTaTel Ha
TeMaTUKy BeJIeHHs Ou3Heca, peaU3allii WAeW U JIMYHOCTHOTO POCTa.
JlocTyT K HEKOTOPBhIM BeOMHapaM IJIaTHBIM.



-

YHUBEPCUTET

CUHEPTUA MoITy «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpa3zoBareibHOE YUPESKICHHE, IMpEIiararoliee OHJIAWH MPOrPaMMBbI BBICIIETO
obpaszoBanus. CTyAeHTaM MPEAOCTABISAETCS JOCTYN K OOy4YalolMM MaTepuaiaM
gepes HopTall By3a, a TaK)Ke BO3MOXKHOCTh yUacTHsl B CEMHHApax depe3 BCOMHAPHI
¥ KOHCYyJIbTallui ¢ mpernogaBareiasmMu mo Skype. [Ipu OKOHYaHHMH MPOTrpamMMBl,
HOJJpa3yMeBaroIIell BbIIa4y JUIUIOMAa TOCYAApCTBEHHOTO 00paslia HeoO0XOIUMO
C/1aBaTh TOCYAapCTBCHHBIC IK3aMeHbI TMYHO B MockBe. OOyueHHe MIaTHOE.

M>DCH

MOCKOBCKHA FOCYAAPCTBEHHbIA YHUBEPCUTET
3KOHOMWKM, CTATHCTUKA W WHOOPMATHKW

MJOCH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO6pazoBaTenbHOE
yUpEeKJICHHE, peiiararoiee OHjIaiH mporpaMmal Beiciiiero oopazosanus. 1o 90%
oOy4YeHHsI TIPOXOJUT B OHJAMH pEeKUME dYepe3 BeOWHAPhl U KOHCYJIbTAIUU C
npernojaBatenssMu 1o Skype. WToroBble aTTeCTAIlMOHHBIC MEPONPHUATUS U
rOCYIapCTBEHHBIE PK3aMEHBI CIAIOTCSI JINYHO B MOCKBE 1100 B OTHOM U3 (DUIIHATIOB
MOSCH. O6yueHue miaTHoE.

Q LECTA LECTA  (https://lecta.rosuchebnik.ru)  yHuBepcanbHas
oOpa3oBaTenpHas IaTgopma, coyeTaromme B cebe obecreueHue ydaruxcs
y4eOHBIMH MaTepHajlaMd B JJICKTPOHHOW (opMe M HHCTPYMEHTHI pPeabHOTro
KOHTpOJIS 3 (HEKTUBHOCTH TIporiecca 00ydueHus.

.. ﬂ Kn aCC AKaacc (https://www.yaklass.ru) matdopma 3J1eKTPOHHOTO
o0Opa3zoBaHMsI 7151 IIIKOJI, @ TAK)Ke 00yJaroias OHJIAMH-TUIOMA KA ISl IIKOJIbHUKOB
U uX poaurener. TexXHOJOrus caWra I03BOJSET IPOBOJAUTH JIIEKTPOHHBIE
TECTUPOBAHUS ¥ TEHEPUPOBATH 3aJaHUs, YHUKAIBHBIC JUTsI KAXKI0T0 YICHHKA.

i UCHI.RU

v Jchlru — oOpa3oBaTeNbHBIM MOPTaT WHTEPAKTHBHOTO
0oOy4eHHMs IeTeH MPU TOMOII WHTEPECHBIX UTPOBBIX 3aJIaHUI U 3a/1a4.


https://lecta.rosuchebnik.ru

Cnmcok qureparypbl

OcHoBHasi iuTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemIekTyallbHbIE CHUCTEMBI U
TEXHOJIOTHH DIIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [Tanbmos. - Camapa : [ToBomkckuit
TOCYJIapCTBEHHBIN YHUBEPCUTET TeIEeKOMMYyHUKaui u uHpopmatuku, 2017. - 195 c. - Kaura
Haxoautcs B 6a3zoBoii Bepcun DbC IPRbooks.

2. CeicoeB, /I. B. BBenenue B TeOpHIO HMCKYCCTBEHHOTO HWHTEJUICKTA : Yy4eOHOE
nocodue / /I. B. Ceicoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkct : anextponHslii // [L{ludposoit oOpazoBaTenbHbIi
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/108282.html

JlonoJHUTeIbHASA JIUTEpaTypa:

1. AsepuenkoB, B. . Cucrema QopmupoBanus 3Hanuii B cpene MHTepHer :
Mounorpadus / ABepuenkoB B. W. - bpsuck : BpsHCKHMI ToCyZapCTBEHHBIH TEXHUYECKHM
yauBepcuteT, 2012. - 181 c. - Kuura naxogutcs B 6azoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucTembl HCKYCCTBEHHOT'O MHTEIUIEKTA : yueOHoe mocobue : [16+]
/ C. W. INaBnoB. — Tomck : ToMckuif TOCYAapCTBEHHBI YHHBEPCUTET CHUCTEM YINPABICHUS U
panuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : yueOHoe nocodue / C. U.
ITaBnoB. — Tomck : ToMckuil TOCyZapCTBEHHBIM YHMBEPCUTET CHUCTEM YIIPABICHUS H
panuosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum npocryna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEIUIEKTA : yaeOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHbIil ¢penepanbublii yausepcuret, 2016. — Yacts 1. — 123 c. :
CXeM., ui., TaoII. — Pexum JIOCTyTIA: o MOJIIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. IIpoexkTupoBaHue cUCTEM UCKYCCTBEHHOI'O MHTEIJIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — MockBa : Unrepuer-Yuusepcurer MHpopMannoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texcr : anexkrponHslit // Ludposoit obpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroanuyeckas qureparypa:
1. Meronnyeckue yka3aHHus K CaMOCTOSATENIbHON paboTe
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1. OO0mume moJI0KeHUA

CamocrodrenbHas paboTa - IIaHupyemas yueOHast, yueOHo-ucce10BaTeIbCcKasi, HayYHo-
HccieoBaTeNbeckasi paboTa CTy/IEHTOB, BBINOJIHSIEMAass BO BHEAYJUTOPHOE (ayJIMTOPHOE) BpeMs
0 33JIaHUIO U TIPU METOIMYECKOM PYKOBOJICTBE MPEToAaBaTelis, HO 6€3 ero HermocpeACTBEHHOTO
y4dacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM yUaCTHH MPENOIaBaTeNsl, OCTABISIONIEM BEAYIIYIO
poJb 32 pabOTOM CTYJCHTOB).

CamocrositensHas padota cryaentoB (CPC) B BY3e sBisieTcst BaxXKHBIM BHIOM yueOHOM
U Hay4YHOU JIeATeNIbHOCTH cTyneHTa. CaMocTosATeNnbHas paboTa CTYJCHTOB UIPAET 3HAYUTEIbHYIO
pPOJIb B PEUTUHTOBOM TEXHOJIOTHU OOyICHHS.

K 0CHOBHBIM BHJIaM CaMOCTOSITEILHON paOOTHI CTYA€HTOB OTHOCSITCS:

- popMHUpOBaHKE U YCBOCHUE COJIEPKAHUS KOHCIIEKTA JICKIIMK Ha 0a3e peKOMEHI0BAaHHOM
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HH(POPMALMOHHBIE OOpa30BaTENbHBIE PECYPCHI
(3neKTpOHHbIE YUeOHUKH, JIEKTPOHHbIE OUOINOTEKH U JIp.);

- HaIllUCaHUE J10KJIa/10B;

- IOATOTOBKA K CEMHUHAapaMm, MPaKTUYECKUM U Jab0paTOpHbIM paboTaM, UX 0pOpPMIIEHHUE;

- COCTaBJICHHE AaHHOTHUPOBAHHOI'O CIIMCKA CTaTEl M3 COOTBETCTBYIOUIMX KYypHAJIOB I10
OTpacJisiM 3HaHUH (IIe1aroru4ecKuX, ICUX0JIOTHYECKUX, METOIUYECKUX U JP.);

- BBITMIOJIHEHUE YU€OHO-HCCIEeI0BATENbCKUX PAaOOT, MPOCKTHAS e TEIbHOCTD;

- MOATOTOBKA MPAKTUYECKUX pa3pabOoTOK M PEKOMEHAALMN MO PEeHIeHHI0 MpoOIeMHON
CUTYallUH;

- BBIIIOJIHEHHE JOMAIIHUX 3aJaHUl B BHJIE PEUICHMs OTAEIbHBIX 3a/]ay, MPOBEJICHUS
TUIOBBIX PAcyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX M WHAMBHUIYaJbHBIX pPabOT MO OTHAEIbHBIM
pazzenam cojiep>KaHus JUCHMILIUH U T.1.;

- KOMIIBIOTEpHBIH TEKYLIM CaMOKOHTPOJIb M KOHTPOJIb YCIIEBaeMOCTH Ha 0Oa3ze
NEKTPOHHBIX 00YYaIOIIMX U aTTECTYIOIINUX TECTOB;

- BBITMIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaXxX AUCLUILINH;

- BBIIIOJIHEHUE BBIITYCKHOM KBaIM(PUKAIIMOHHOM pabOTHI U Ap.

Metoarka OopraHu3ali CaMOCTOSATENILHOW pabOThl CTYIEHTOB 3aBUCHT OT CTPYKTYpBHI,
XapakTepa U OCOOCHHOCTEM HM3ydaeMoM IUCUUIUIMHBI, 00b€Ma 4YacoB Ha €€ W3y4YeHHue, BHUIa
3aJaHUi JIUIs1 CaMOCTOSTENIbHOM paboThl CTYAEHTOB, MHIMBHYaJbHBIX KAa4e€CTB CTYJIEHTOB W
YCJIOBHM y4eOHOU NeATeTbHOCTH.

[Ipouiecc opraHu3anMu CaMOCTOSITENIBHOM pabOThl CTYIEHTOB BKJIIOYAaeT B cedd
CJIETyIOIINE FTalbl:

® [OATOTOBUTEIBHBINA (OMpeAeNeHue Ielei, COCTaBJICHHE MPOTrpaMMbl, MOATOTOBKA
METOAMYECKOTO 00ECTIeYeHHs, TIOATOTOBKA 000PYAOBAHMS);

® OCHOBHOHW (peanu3aliis MporpaMMbl, UCTIOIH30BAHUE MTPHUEMOB MOKCKA MH(POPMAIUH,
YCBOGHHSI, TepepadOTKH, TNPUMEHEHUs, Nepeaadyd 3HaHWH, (UKCHpOBaHUE pE3yJIbTATOB,
camoopraHu3zaius mpoiecca padboThl);

® 3aKJIIOYMUTENBHBIA (OLEHKA 3HAUMMOCTH M aHAJINU3 PE3yJIbTaTOB, UX CHCTEMAaTH3alus,
o1ieHka 3((HEeKTUBHOCTH MTPOTPAMMBI U IPUEMOB paOOTHI, BEIBOJIBI O HAMPABICHUSIX ONTUMHU3ALINN
Tpya).

CamocrtosiTenbHast pabora mo  aucuuiuinHe  «VICKyCCTBEHHBIM  HMHTEJUIEKT B
npodeccuoHaIbHOM cepe » HampapieHa Ha (OPMHUPOBAHUE CIISTYIOIINX KOMIIETeH IMIi:

Kona, dopmynupoBka Kon, dopmynupoBka nnaukaropa | IlmaHupyemslie pe3yiabTaThl

KOMIIETEHIIU 00y4eHus 0 JUCIUIINHE
(Momyro),
XapaKTEepU3YIOLINE 3TaIbl
dbopmMupoBaHUs
KOMIIETCHITHH,
WHAMKaTOPOB




YK-1. Cnocoben
OCYIIECTBIISATh TIOUCK,
KPUTUYECKUM aHalu3 U
CUHTE3 nH(popmanuu,
MPUMEHSTh  CHUCTEMHBIN
MOAXOJ sl peleHUs
MOCTABIICHHBIX 33724

N-1YK-1 Beinenser npobieMHyIo
CUTyallMio,  OCYIIECTBIISIET €€
aHAJIM3 W JIUarHOCTUKY Ha OCHOBE
CHCTEMHOTI0 MOAX0/1a;

N-2YK-1 ocyuiecTBIseT MOUCK,
otbop u CUCTEMATHU3ALIAIO
uHbOpMAILlUK sl ONpeAeTeHUS
aJTbTEPHATUBHBIX BapUaHTOB

CTPAaTeTMYECKUX  pELIEHUH B
poOJIEMHOM CUTYaIINH;
NI-3VK-1 onpeensier u
OLICHUBACT PUCKU  BO3MOXKHBIX
BAapUaHTOB PELICHUN MPOOIEMHOMN
CUTYyaIluH, BBIOMpAET
ONTUMAaJIbHBIN BApHUAHT ee
peLIeHMSL.
OIIK-2. Crocoben | 1-1 OIIK-2 ITonumaer
IIPUMEHSITH COBpPEMEHHbIE HMH(OPMAIIOHHbIE
MH(OPMALOHHO- TEXHOJIOTUM U  HpPOrpaMMHBIE
KOMMYHHKAIIMOHHBIE CpeAacTsa, B TOM IHCTIC
TEXHOIIOTH, OTEUECTBEHHOT'O IIPOU3BOACTBA
nporpaMMHble  cpencrtsa | TPY PCIICHUH 3aja4
CHCTEMHOTO u | IpodeccuoHanbHOM AESATENbHOCTH.
IIPUKIALHOTO NJ-2 OIIK-2. VYmeer BbIOUpaTh
HA3HAYEHWs, B TOM upucie | COBPEMCHHBIC HH(pOpMALMOHHbIC
OTEeueCTBEHHOrO TEXHOJOTUM M  IPOTrpaMMHbIE
IPOM3BOLCTBA, jutst | CPEZCTBA, B TOM qucie
peleHus 3ajay | OTEYECTBEHHOIO IIPOU3BOJICTBA
npodeccuoHanbHON pr peleHNH 3ajaq
JeSTeNbHOCTH npoQecCHOHATIBHOM 1€ TEIbHOCTH

NJI-3 OIIK-2 OO6mamaer HaBBIKH:

IIPUMEHEHUS COBpPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJOTHA U
MPOTPAMMHBIX CpPEIICTB, B TOM
quCye OTEYECTBEHHOT O
MPOU3BOJICTBA, TNPU  PELICHUH
3a7a4 npodeccHoHaNBHOM
JIeATEIIbHOCTH
[MK-3 CnocobHoCTh WUA-1 TIK-3 Tlonumaer yrpo3ssl
aJIMHHUCTPHUPOBATH Oe3omacHOCTH, PEKUMBI
HOJICUCTEMBI HPOTHBOJCHCTBUSL.
WHPOPMAITHOHHON NA-2 TIK-3. CrocobeH ompenensiTh
0e3omacHOCTH 00BEKTa COCTaB u HOPSIIOK
3aIIUTEI aJIMHUHUCTPUPOBAHUS  TTOJICHCTEMBI

UHQOPMAITMOHHOM 6e30MacCHOCTH
WN-3 TIK-3 OOnamaeTr HaBBIKaMU
MOHHUTOPUHTA  (PYHKIIMOHUPOBAHHUSI
noacuctemsl Ub.




2. Heab 4 32124 CaMOCTOSATEIbHOM PadoThI

Benymas uens opranmzanum u ocymectBienuss CPC coBmagaeT ¢ menbro oOydeHHs

cTyaeHTa — (opMupoBaHue Habopa oOOIIeHAYyYHBIX, MNPO(PECCHOHATBHBIX U CHEIHATbHBIX
KOMIIETeHIMM Oyayuiero OakanaBpa 10 HampaBlieHHI0 mnoAroToBku «llemarormueckoe
o0Opa3oBaHUE».

[Ipu oprannzauuu CPC BaXHBIM 1 HEOOXOJAUMBIM YCIIOBHEM CTaHOBATCS (POPMUPOBAHHE
YMEHHUSI CaMOCTOSATENbHOM paboThl A NpUOOpeTeHHs] 3HAHWH, HABBIKOB U BO3MOXHOCTH
OpraHu3aIy y4eOHOU W HAyYHOH nedaTelbHOCTH. Llenpro camocToaTensHON paboThl CTYIEHTOB
SIBIIIETCS OBNaJieHHe (PYHIAMEHTAIbHBIMH 3HAHUSMHU, TPO(HECCHOHANBPHBIMU YMEHUSMU H
HaBbIKaMU JIESTEIILHOCTH 110 MPOQUITIO, ONIBITOM TBOPUECKOM, UCCIIEN0BATENBCKOM e TENIbHOCTH.
CamocrostenbHass paboTa CTYAGHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH, TBOPUECKOIO MOJX0Ja K PEUICHHIO MpobieM yuyeOHOro
1 Ipo(peCcCUOHATBHOTO YPOBHS.

3agagamu CPC saBistroTes:

® cucTeMaTU3alus U 3aKpeIVICHUE NIOJYyUYEHHBIX TEOPETUYECKUX 3HAHUHN U IPAKTUYECKUX
YMEHUH CTYyJICHTOB;

* yriy0JeHue U paclIupeHue TEOPETUYECKUX 3HAaHUM;

* (QopmupoBaHHME YMEHUH HCIIOJI30BATh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALMIO U CIELMATIBHYIO JINTEPATYPY;

® pa3BUTHE IO3HABATEJIbHBIX CIHOCOOHOCTEH M AKTUBHOCTH CTYAECHTOB: TBOPYECKOM
MHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

* GopMHpPOBAHHE CAMOCTOSITEIIPHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEAIN3aLlNN;

® Ppa3BHUTHE UCCIENOBATEIBCKUX YMEHMIA;

® JCNOJIb30BaHUE MaTepuasia, COOPAaHHOTO U IOJIyYEHHOI'O B XOJI€ CaMOCTOSITEIbHbIX
3aHSTUN HAa CEMUHapax, Ha IPaKTHYECKUX U J1a0OpaTOPHBIX 3aHATHUSX, IPU HAITMCAHUU KYPCOBBIX
U BBIITYCKHOW KBaM(UKAIIMOHHON paboT, s 3¢(HEeKTUBHON MOATOTOBKM K UTOTOBBIM 3adeTaM
1 DK3aMEHaM.

3. TexHosoruyeckasi KapTa cCaMOCTOSTEJIbHON Pad0ThI CTYIEHTA

Konst CpenctBa u O6beM yacoB, B TOM YHUCIIE
peanusye TEXHOJIOTUH CPC KonraktH | Bcero
MBIX B OIICHKH as pabora
COMIIETEH U] ACSITCIBHOCTH c
. CTYJICHTOB
LM, nperojasa
WHIUKATO TeIeM
pa(oB)
5 ceMmecTp
YK-1 [ToaroroBka nokmama | Jlokman 9 1 10
OIIK-2
ITK-3
VK-1 Iloaroroska K CobecenoBanne 6,48 0,72 7,2
OIIK-2 J1a00paTOPHBIM
I1K-3 3aHATHSIM
VK-1 CaMoOCTOSITEIILHOE CobecenoBanue 38.52 3,68 36,8
OIIK-2 M3y4YCHUE
I1K-3
HTtoro 3a 5 cemectp 48.6 5,4 54
Hroro | 48,6 5.4 54




4. IlopsaoK BHINOJHEHHUS CAMOCTOSATEIbHOM Pa00ThI CTYACHTOM
4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU TUmepamypou

IIpu pabote ¢ KHUroi HEOOXOIUMO MOAOOpATh JUTEPATYPY, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. [ moadopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS anaBUTHBIN 1
CUCTEMATUUYECKUI KaTaJIOlH.

BaxHo MOMHUTH, YTO palMOHANbHbIE HABBIKM PabOTHl ¢ KHUIOM - 3TO BCEerjaa OoJblias
9KOHOMHSI BpEMEHU U CHIIL.

[IpaBunbHbIE 1ONOOP Yy4YEOHHMKOB pEKOMEHAYEeTCsl IMpernojaBaTelieM, YHUTAIOIUM
JEeKIMOHHBIN Kypc. HeoOxoaumasi nurepatypa MOXKeT OBITh TaKKe yKa3aHa B METOJUYECKUX
pa3paboTKax Mo JaHHOMY KypcCy.

W3ydas maTepuan no y4eOHMKY, CIEAyeT MEePeXoIuTh K CIEIYIOLUIEMY BOIPOCY TOJIBKO
OCJIe MPaBUIBHOIO YSCHEHUS MPEeAbIAYLIET0, ONKUChIBAsi HA OyMare BCe BBIKJIAJAKU U BHIYMCIICHUS
(B TOM uMcie Te, KOTOpble B yUYeOHUKE OMYIIEHbI WM Ha JIEKIMH AAaHbI U1 CAMOCTOSTEILHOIO
BBIBOJIA).

[Tpu n3ydenun a000M AUCHUILTMHBI OOIBLIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSATEIbHAsS
UHAMBHIyalIbHAs paboTa.

Ocoboe BHHMMaHHE cienyeT OoOpaTUTh Ha OINpeNeeHWe OCHOBHBIX MOHATHHA Kypca.
CtyzneHT 10JKeH NOoApoOHO pa3Ouparh MPUMEpHI, KOTOPbIE MOACHAIOT TaKUe OINpeAeieHUs, U
yMETh CTPOMTh QAHAJIOTMYHBIE MPHUMEPBl camocToATeNbHO. HyXHO 100MBaTbCS TOYHOTO
IPEJICTaBICHUS O TOM, UTO U3y4aelb. [[07e3H0 cocTaBsATh ONopHbIe KOHCHEKTHI. [1pu n3ydyennun
MaTepHaia 1o y4eOHMKY IOJIE3HO B TeTpaau (Ha CIEeUUalIbHO OTBEAECHHBIX MOJSIX) JOMOIHATH
KOHCHEKT Jiekuuid. Tam ke clieqyer oTMedaTbh BONPOCHI, BBIJCJIECHHBIE CTYJIEHTOM s
KOHCYJIbTAIIM C IIPENOJaBaTeIeM.

BbIBOIbI, MTONTy4EHHBIE B PE3YJIbTATE U3YUYEHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJIENISTh,
4yTOOBI OHM MIPU NEPEUUTHIBAHUY 3aMMCEH JTyUllle 3allOMUHAIINCH.

OnpIT MOKa3bIBA€T, YTO MHOTMM CTYACHTaM IIOMOTAeT COCTaBJIEHME JIUCTa OIMOPHBIX
CUTHAJIOB, COJIEPXKAIEr0 BaKHEHIIMe U Hanbojee 4acTo ynorpedisieMble GopMybl U MOHSATHS.
Takoil nUCT moMoraer 3anoMHUTH (POPMYJIbl, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAKKE€ MOYKET
CILy’KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJIsl CTYJEHTA.

UreHre Hay4HOTO TEKCTa SIBJISIETCS YacThlO MO3HaBaTeNbHOM AestenbHocTU. Ee nenb —
U3BJIEUEHHE U3 TeKcTa HeoOxoauMoil nHopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHSSI YCTAHOBKa NpU OOpallleHWH K IEeYaTHOMY CJIOBY (HaWTH HYXHbIE
CBE/IEHUS, YCBOUTh MH(POPMALMIO MOJHOCTbIO WM YaCTUYHO, KPUTUYECKHU MPOAHAIM3HPOBATH
MaTepHal i T.II.) BO MHOTOM 3aBUCHT dPPEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHS.

Br1iensitor uemuipe ocrnognvle ycmanoeKu 6 YmeHuu HAy4YHO20 MeKCma:

MH()OPMAIIMOHHO-TIONCKOBBIN (3a/1a4a — HAUTH, BBIJCIIUTh HCKOMYIO HH(OPMAITHIO)

ycBauBarolast (yCuins YuTaTessl HalpaBleHbl Ha TO, YTOOBI KAaK MOYKHO TOJIHEE OCO3HATh
Y 3alIOMHUTDH KaK CaMH CBEJICHUS M3J1araéMble aBTOPOM, TaK U BCIO JIOTUKY €0 pacCy KICHHI)

aHAJIMTUKO-KPUTUYECKass (YUTATeNIb CTPEMUTCS KPUTHUECKHM OCMBICIUTh MaTepHal,
[IPOAHAIU3UPOBAB €T0, OIIPE/IETIUB CBOE OTHOIIEHUE K HEMY)

TBOpYECKas (CO34aeT y 4yMTaTeNsi TOTOBHOCTh B TOM WJIM MHOM BMJE — KaK OTHpPaBHOU
IMYHKT JJIs1 CBOMX PAcCy’KJI€HUH, Kak 00pa3 Juisd JEHUCTBUS IO aHAJIOTMM U T.I. — UCIOJB30BaTh
CYXJIEHUSl aBTOpa, XOJA €ro MbICIeH, pe3yibTaT HaOaroAeHus, pa3pabOTaHHYIO METOIUKY,
JIOTIOJIHUTD UX, ITOJIBEPIHYTh HOBOM IIPOBEPKE).

OcnosHule 8U0bl CUCMEMAMUSUPOBAHHOU 3ANUCU NPOUUMAHHO2O!

AHHOTHpOBaHHE — IMPEAEIbHO KpPAaTKOE CBS3HOE ONUCAaHHE MPOCMOTPEHHOM WM
IPOYNTAHHOM KHUTH (CTAaThU), €€ CO/AEPIKAaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;

[InanupoBaHue — KpaTKas JIOTHYECKasi OpraHu3alMsl TEKCTa, pacKpbIBaroLIasi CoAepKaHUe
U CTPYKTYpY U3y4aeMoro MaTepuana;



Te3upoBaHue — JIaKOHMYHOE BOCIIPOM3BENICHHE OCHOBHBIX YTBEP)KICHMH aBTOpa 0€3
MpUBJICYEHUS (PaKTUUECKOTO MaTepHaa;

[{utnpoBaHue — JOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIICPIKEK, U3BICUCHU, Hanboee
CYILLIECTBEHHO OTPaXKAIOIIMUX Ty WIH HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHue — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JIOKEHHE COAEP KAHUS
MIPOYUTAHHOTO.

KoHcneKT — ClIoKHBIN c110co0 M3JI0KEHHs! COAECpP KaHUs KHUTH MM CTaThU B JJOTMYECKOU
nocnefoBareabHOCTH. KOHCEKT akkyMynupyeT B cebe MpenblayIiue BUIbI 3aliCH, TO3BOJISIET
BCECTOPOHHE OXBATUTH COJIEP’)KaHNE KHUTH, CTaThbu. [[09TOMy yMeHHE COCTaBIATh IUIaH, TE3UCHI,
JIeJ1aTh BBIMUCKHU U IPYyTHe 3aliCH ONPEeIIsIeT U TEXHOJIOTHIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu o cOCmMasienuo KOHCNeKma:

1. BHUMaTenpHO NPOYUTANTE TEKCT. Y TOUHHUTE B CIIPABOYHOM JINTEPAType HEIOHSATHBIE
cioBa. [Ipu 3anucu He 3a0yAbTe BBIHECTH CIIPABOYHBIE JaHHBIC HA MOJISI KOHCIIEKTA;

2. Beigenure rnaBHOE, COCTaBhTE IJIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETbTE apTryMEHTAIHIO
aBTODA;

4. 3aKkoHCHEKTUPYITE MaTepHall, YeTKO cleAys yHKTaMm IaHa. [Ipu KoHcniekTupoBaHuu
CTapaiTech BBIPA3UTh MBICIb CBOMMHU CIOBAMHU. 3alUCHU CJIETyET BECTU YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiite nurtaThl. [{luTHpys, yuyuThIBaliTE TAKOHUYHOCTDH, 3HAYUMOCTh
MBICIIH.

B Texcre KOHCIEKTa kKeNnaTeabHO IPUBOAUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHMSI, HO U UX
nokazatenbeTBa. [Ipu odopMieHNH KOHCIIEKTa HEOOXOJUMO CTPEMHTHCS K €MKOCTH Ka)KIOoro
npeviokeHus. MpICIM  aBTOpa KHUTHM CIIeAyeT u3jaraTb KpaTko, 3a00TACh O CTHIE U
BBIPA3UTEIbHOCTH HAMCAHHOTO. YHCIIO AOMOJHUTENBHBIX JIEMEHTOB KOHCIIEKTa JIOJKHO OBITh
JOTMYECKM  OOOCHOBAaHHBIM,  3alMCH  JOJDKHBI ~ paclpenieisiTbCs B ONpEAETICHHOU
NOCJIEI0BATEIbHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType npousBeieHus. Jljig yTouHeHus u
JIOTIOJTHEHUSI HE0OX0IMMO OCTaBJIATh MOJIS.

OBnaneHne HaBbIKAMU KOHCIIEKTHPOBAHUS TpeOyeT OT CTyACHTa ILIeNeyCTPEMIIEHHOCTH,
MIOBCEHEBHOM CaMOCTOATENbHOM padoTHI.

4.2. Memoouueckue peKoMeHOayuu HnO NOO20MOBKe K NPAKMUYEeCKUM U 1AO0PAmMOPHLIM
3aHAMUAM

Jlig Toro 4TOOBl MPAKTHUECKHE U JIaDOpATOpHBIE 3aHATUS MPUHOCHIN MaKCUMAJbHYIO
H0JIb3Yy, HEOOXOAMMO NOMHUTb, UTO YIPAXXHEHUE U PEeLICHHE 3a/1a4 IPOBOJATCS 10 BHIUUTAHHOMY
Ha JISKIIUSAX MaTepHajy U CBA3aHBI, KaK MPaBHUJIO, C JETATbHBIM pa300pOM OTIEIBHBIX BOIPOCOB
JEKIMOHHOTO Kypca. Cneayer MOQYEpKHYThb, YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIIMOHHOIO
MaTepuaia ¢ OINPEACICHHOW TOYKH 3peHUs (a UMEHHO C TOH, ¢ KOTOpOW OH H3jaraercs Ha
JIEKIUSAX) OH OyJeT 3aKperIsaThCs Ha MPAKTUYECKUX 3aHITHUAX KaK B pe3yibTare OOCYKICHHS U
aHaJIM3a JEKIMOHHOIO MaTepuania, Tak U ¢ MOMOUIbIO pelIeHHs MPOOJIEMHBIX CUTYyallui, 3a1ad.
[Ipu 3THX yCIOBUSIX CTYAEHT HE TOJIBKO XOPOIIO YCBOUT MaTepuall, HO U HAYUYUTCSA MPUMEHSATH
€ro Ha MPAKTUKE, a TAKXKE MMOJIYyUUT JTONOJHUTENbHBIN CTUMYJI (M 3TO OYEHb BayKHO) /1711 aKTUBHOM
npopabOTKH JIEKIIHH.

[Ipu camocTOSTENEHOM PELIEHUH 3aJa4 HY’KHO OOOCHOBBIBATH KaXK/bIil ATal perieHus,
UCXOJI U3 TEOPETUYECKHUX TOJIOKEHUH Kypca. Eciii CTyIeHT BUAUT HECKOJIBKO MyTEeH penieHus
npoOieMsl (3a7adu), TO HY)KHO CPaBHUTh MX W BBHIOpATh caMblii panmoHanbHBIA. [lome3no mo
Hayaja BBIYMCICHUM COCTAaBUTh KpAaTKUW IJIaH pemeHus mnpodieMsl (3amauun). Pemienue
npoOJEeMHBIX 3a/1a4 WIH MPUMEPOB CIEAYeT HM3JIarath MOApPOOHO, BBHIYMCIICHUS pacroyiaratb B
CTPOrOM TMOPSAKE, OTIENSAS BCIOMOraTejIbHbIE BBIYMCIEHUS OT OCHOBHBIX. Pemienus npu
HEOOXOUMOCTH HY’KHO COIPOBOKIAaTh KOMMEHTAPUSIMH, CXEMaMU, YEPTEKaMHU U PUCYHKAMH.

CrnenyeT NMOMHHUTBH, YTO pEIIEHHWE KAXKIOW y4eOHOM 3adauu JOHKHO JOBOIUTHCS 10
OKOHYATEJIBHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W TIO0 BO3MOXHOCTH C
BbIBOJIOM. [lonyueHHBIH OTBET CleqyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMU M3 CYIIECTBA
naHHoM 3a7auu. [lone3Ho Takke (eciu BO3MOXKHO) peliaTh HECKOJIbKUMHU CIIOCO0aMU U CPaBHUTH



NOJy4YEeHHBIE pe3yNnbTaThl. Pemenne 3a1au TaHHOTO THMA HY>KHO MPOJIOJIKATh IO IPHOOPETEHUS
TBEP/bIX HAaBBIKOB B X PELLICHUHU.
4.3. Memoouueckue pexomeHoayuu no camonpogepke 3HaHull

[Tocne u3yueHus: onpeaeseHHol TeMbl MO 3alMUCsAM B KOHCIEKTE U YYEOHHKY, a TaKxKe
pElIeHNs 10CTaTOYHOI'O KOJMYECTBAa COOTBETCTBYIOLIMX 33Jau HA MPAKTUYECKUX 3aHATHAX U
CaMOCTOSITENIbHO CTYACHTY PEKOMEHAYEeTCS, NMPOBECTH CaMONPOBEPKY YCBOECHHBIX 3HAHUU,
OTBETHUB HAa KOHTPOJIbHBIE BONIPOCHI 10 U3YYEHHOH TEME.

B cnyuae He06X0AMMOCTH HYKHO €I1l€ pa3 BHUMATENIbHO pa300paThCsl B MaTepuae.

WNHorna HEZOCTaTOYHOCTh YCBOEHHS TOTO WJIM MHOTI'O BOIIPOCA BBICHSAETCS TOJBKO IIPH
M3y4YeHHUH JajbHEHIIero Mmatepuana. B aTom ciyyae Haio BEpHYTbCS Ha3ad U MOBTOPUTH IIJI0XO
YCBOEHHBII MaTepuan. BakHbIil KpUTEpUIl yCBOEHHUS TEOPETHYECKOIO0 MarepHuajga - YMEHHE
pemarh 3ajaydl WIM MPOWTH TECTHpPOBaHHE MO MpoiAeHHOMY Marepuany. OmHaKko ciexyet
IIOMHUTbH, YTO IPABWIBHOE PEIICHUE 3a7aud MOXET IOJIyYUTbCS B pPe3yjbTaTe NPHUMEHEHUs
MEXaHUYECKU 3ay4eHHbIX (hopMy1 0€3 MOHMMAHUS CYIIIHOCTH TEOPETUUYECKUX MOJ0KEHUH.

Bonpocs 1Js1 codecenoBanus
ba3oBbIi1 ypoBeHb

Tema 1. IIpumenenune M B coBpeMEHHOM JKU3HMU.

1. Obu1ee mpeacraBiaeHue 00 HCKYCCTBEHHOM WHTEIUIEKTE.
2. Hcnonb30BaHne UCKYCCTBEHHOI'O MHTEIIJIEKTA B pa3IMYHbIX cpepax.
3. [lepcrieKTUBBI UCTIONIB30BAHUS UCKYCCTBEHHOTO HHTEIUIEKTA.

Tema 2. [IporpamMmHoe o0ecrieueHre U OHJIAlH CepBUCHI, TpuMeHsiemble B M.

DKcIepUMEHTaIbHbIN 9BOJIIOLIMOHHBINA XapakTep pa3padotok cucrtem MU.
Bo3MoXHOCTH TPOrpaMMHBIX CPEACTB ¢ NpuMeHenuem M.
TpeboBanus k nporpaMmmHomMy obecnieuenuro MU.
SI3b1kM MporpaMMupoBanus i 3agad M.

8. [lonsatne 00 oHTONOrMAX. BO3MOXHOCTM MNpPUMEHEHHMS  OHTOJOTMH B
po(heCCHOHATLHOM JIEATEIIBHOCTH.

Nowe

Tema 3. MeTosbl HCKYCCTBEHHOTO MHTEJUIEKTa B COBPEMEHHOM 00pa30BaHUU.

—_—

NckyccTBeHHBINM HHTEIIEKT B 00pa30BaHUH.
2. HckyccTBEeHHBIN MHTEIIIEKT: KOHKYPEHT WJIM OMOIIHUK YUUTENsA?
«becrnunoTHoe» oOpazoBaHUE.

(98]

Tema 4. IlpuMeHeHHE HCKYCCTBEHHOIO HHTEIJIEKTAa IPU BHEIPEHUU LHUPPOBBIX
00pa3oBaTeNbHbIX MIATHOPMEHHBIX PEIICHUH.

HuTennekryanbHble ThIOTOPCKUE CUCTEMBI U aJallTUBHOE O0yUEHHE.

[Ipumepbl 1 0COOEHHOCTH CUCTEM AN TUBHOIO OOyUEHUSI.

CranpnapTHble 3aJjauu aJalTUBHOTO 00y4EHUs.

WHTennextyalibHbIi aHaIU3 JaHHBIX U 00pa3oBaTebHas aHAJIUTUKA.
XapaKkTepuCTUKA U IPUMEPbI POCCUICKUX 00pa30BaTEeNIbHBIX OHJIAHH-TIIAT(HOpPM.

XN

IToBbIIIEHHBIN YPOBEHB

Tema 1. [Ipumenenue M1 B coBpeMeHHOH KU3HMU.



9. Cdepsl mpuMeHEHHs CUCTEM UCKYCCTBEHHOTO UHTEIIJICKTA.

10.  IIpobnembl HCIIOIB30BAHUS UCKYCCTBEHHOT'O HHTEIJIEKTA.

11.  OOmee mpeacraBieHHEe O TNPUMEHEHUM HCKYCCTBEHHOIO MHTEIJIEKTa B
po¢eCCUOHAITBHON IeATETLHOCTH.

Tema 2. TIporpammHoe oOecrieueHre U OHJIaiH cepBUCH], TpuMeHseMble B .

Knaccudukamnus nHTEIIIEKTYaaIbHbIX CUCTEM.

SA3pixn JIMCIT u ITJISHEP B N.

[Ipumenenue s3bika nporpammupoBanust PY THON B pazpabotke cucrem UN.
Onucanue sa361k0B R 1 PROLOG s pewrenus 3agau UN.

Bo3moxxrocTr cuctemsl Protégé mist co3anusi OHTOIOTHH.

Nk W=

Tewma 3. MeToapl HCKYCCTBEHHOTO HHTEIIJIEKTa B COBPEMEHHOM 00pa30BaHUH.

1. [IpobGmeMbl COBpeMEHHOTO 00pa30BaHUs, KOTOPHIE MOXHO PEIIUTh C TOMOIIBIO
HH.

2. [Tpo6nembl UCTIONIE30BaHMSI HCKYCCTBEHHOTO MHTEJUIEKTa B 00pa30BaHUU.

3. MeToabpl  MCKYCCTBEHHOTO  HHTEIUIEKTa  Kak  CIoco0  MpeoJoJeHus
(yHIaMeHTaNIbHBIX TPOOJIEM COBPEMEHHOTO 00Pa30BaHHUS.

4. XapakTepuCTUKa U TPUMEpHI 3apyOeKHbIX 00pa30BaTebHBIX OHJIANH-TIaT(OpM.

Tema 4. IlpumeHeHHE HCKYCCTBEHHOI'O HWHTEIUIEKTa MPH BHEAPEHUU LU(PPOBBIX
o0pa3oBaTeNbHbIX IIaT(HOPMEHHBIX PEILICHUH.

1. [IpumeHeHne  WCKYCCTBEHHOTO  HMHTEIUIGKTa Ui OIEHKM  KadyecTBa
00pa3oBaTeNILHOIO MpoLecca.

2. ABTOMaTHUECKasl OI[EHKA KayecTBa MUCbMEHHBIX padOT 00ydaromuxcsl.

3. Ananu3 oOpaTHOHM CBsA3M OT OOy4aroOIIMXCsl U KOHTPOJb Ipoliecca 0OydyeHus Ha
OCHOBE 00pabOTKH TEKCTOBOM MHPOPMAIIMH U3 COLIMANIbHBIX ceTell U 00pa30oBaTebHbBIX (POPYMOB.

4. TexHOIOrMM HCKYCCTBEHHOTO MHTEJIJIEKTa: BO3MOXKHOCTH U IPHMEHEHHE B

00pasoBaTebHOMU cpejie.

4.4. Memoouueckue pekomeHOayuu nO HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAYUHBIX cmametl U m.o.)

[Tepen Tem, Kak MPUCTYIIUTH K HATMCAHUIO HAYIHOTO TEKCTA, BAXKHO pa300paThes, KaKoBa
UCTHHHAS L1eJIh BAIllEr0 HAyYHOTO TEKCTa - 3TO MOMOXKET BaM pa3yMHO PacCHpeeIUTh CBOH CHIIbI
U BpEMs.

Bo-nepBbiX, cHauana HY>KHO ONPEACTUTHCS C UAEe HAyYyHOrOo TEKCTa, a ISl ATOTrO
HEO0XO0IMMO HAYIHUTHCSI THOO OTHOCUTHCS K Pa3HBIM SIBJICHUSIM U (DAKTaM HECKOJIBKO KPUTHYECKU
(cBOs Maes — Kak WHas TOYKA 3pEHHsI), JIUOO HAYUUTHCS YBIEKATHCA KAKMMH-TO M3BECTHBIMU
UCSIMH, KOTOpPBIC HYXXITAIOTCS B JOpaOOTKe (MAesl — Kak ONTHMHCTUYCCKAs TIO3WIHS U
HaIPaBIEHHOCTD Ha JajbHeilIlIee COBEpPIIICHCTBOBAHUE YK€ H3BECTHOTO0). BO-BTOPBIX, HAyUNUTHCS
OpPTaHHU30BBIBATH CBOC BPEMs, BEb, KaK M3BECTHO, CBOOOHOE (OT BCSKUX TIIYIIOCTEH) BpeMs —
Ba)KHeilIIee yCIOBHE HACTOSILIET0 TBOPUYECTBA, ISl HETO HAKOHEI[-TO MosBIseTcs Bpems. MHoraa
UMEHHO Ha OPTaHU3AIMIO TAKOTO BPEMEHH YXOIUT HeMaslas 9acTh CHJI U TAJIAHTOB.

[TucaTh cnemyeT ICHO U IOHATHO, CTAPasiCh OCHOBHBIE MOJIOXKEHUS (POPMYIUPOBATH YETKO
Y HEJIBYCMBICTIEHHO (YTOOBI U CaMOMY TMOHSTHO ObLIO), a TAKXKE CTPEMSICh CTPYKTYPHUPOBATh CBOM
TekcT. Kaxnplil pa3 Halo mpeAcTaBisTh, YTO Ball TEKCT OYJET KTO-TO YUTATh M €My 3aX04eTcs
COPUEHTHPOBATHCS B HEM, OBICTPO HAXOIWTh OTBETH HA HHTEPECYIOIIHME BOMPOCHI (320HO
npeJcTaBbTe ce0sl Ha MecTe Takoro yesioBeka). [loHaTHo, uTo padoTa, HaMKMCaHHAS «CIUIONTHBIM
TeKcTOM» (0€3 3aroJIoBKOB, 0€3 BBIICTICHHS KPYITHBIM MIPUPTOM HAaNOO0JIee BaKHBIM MECT U T, 11.),



y KyJIbTypHOTO YHTATENsl JIOJDKHA BBI3BIBATH OPE3TNIUBOCTh M JIaXe JKAJOCTh K aBTOPY
(MCKJTFOUYCHHUST COCTABJISIFOT HEKOTOPBIC JPEBHUE TEKCTHI, KOTJIa U KaHp ObLI HMHOH M K TEKCTaM
OTHOCWJINCh WHAue, /1a U CaMHUX TEKCTOB OBUIO TOpa3l0 MEHbIIE — HE TO, YTO B DIOXY
«H(OPMAIIMOHHOTO B3PBIBA» U COOTBETCTBYIONIETO «HH(DOPMAITMOHHOTO MYyCOpay).

O0beM TekcTa W pazNu4Hble O(OPMUTENHCKUE TPeOOBAaHUS BO MHOTOM 3aBHCSAT OT
MIPUHSTHIX B KOHKPETHOM Y4€OHOM 3aBEJACHHH MTOPSTKOB.

Pedepar (mokmam) - 3TO caMOCTOATEIHHOE HCCIIEOBAHHE CTYJIECHTOM OIMpeAeIeHHOM
MPOOJIEMBI, KOMITJIEKCA B3aMMOCBSI3aHHBIX BOITPOCOB.

Pedepat He momxHa cocTaBnsAThCS U3 (hparMeHToB cTaTeil, MoHorpaduii, mocoduit. Kpome
MIPOCTOTO W3JIOKEHUsT (PAaKTOB W IUTAT, B pedepare JOJDKHO MPOSBISATHCS aBTOPCKOE BUJICHUC
npoOJIEMBI U €€ PelIeHUs.

PaccMoTpuM OCHOBHBIE ATarbl IOJTOTOBKU pedepaTa CTyJACHTOM.

Brinonuenue pedepara HaUMHAETCS C BEIOOPA TEMBI.

3aTeM CTYJCHT NPHXOJWUT HA TIEPBYIO KOHCYJBTAIMIO K PYKOBOJUTENIO, KOTOpAs
peycMaTpUBaeT:

- 00Cy’KJIeHHe 1IeTU U 3371a4 pabOoThl, OCHOBHBIX MOMEHTOB M30PaHHON TEMBI;

- KOHCYJIbTUPOBAHUE TI0 BOIIPOCaM MOa00pa TUTepaTyphl;

- COCTaBJICHUE TIPEABAPUTEIHHOTO TIUIAHA.

Crnenyroumum sTanoM siBhsieTcss pabota ¢ nuteparypoil. Heobxomumas nuteparypa
NOJOUPAETCS CTYIEHTOM CaAMOCTOSITEIBHO.

[Tocne monbopa nuTepatypsl 1e1eco00pa3Ho caenaTh pabounii BapuaHT IiaHa pabOTHI.
B HeM HY)XHO BBIICJTUTh OCHOBHBIC BONPOCHI TEMBI M Maparpadbl, PACKPHIBAIONINE WX
coJiepKaHue.

CoCTaBJICHHBIN CIUCOK JIMTEPATYPhl M MPEIBAPUTEILHBIN BapUAHT TUIAHA YTOYHSIOTCS,
COTJIACYIOTCS Ha OYePETHON KOHCYIBTAIIMH C PYKOBOIUTEIIEM.

3areM Ha4YMHACTCA CICOYIOMMA dTanm paboOThl - H3yYeHUE JIATEPATyphl. TOJBKO
BHUMATEJBHO YUTas U KOHCIEKTUPYS JTUTEPaTypy, MOXKHO pa3o0paThbcsi B OCHOBHBIX BOMPOCAX
TEMBI U TTOJITOTOBUTKLCS K CAMOCTOSITEIIBHOMY (aBTOPCKOMY ) M3JIOKEHHUIO cojiepKanus pedepara.
KoHcnexkTupys nepBOuCTOYHUKH, HEOOXOIUMO OTPA3UTh OCHOBHYIO UJICI0 aBTOPA U €T0 MO3UIIUIO
10 UCCIICyeMOMY BOTIPOCY, BBISIBHTBH MPOOJIEMBI 1 HAMETHUTH 33JIa4H JJIs TaTbHEHIIIEero N3ydeHUs
JTaHHBIX POOIEM.

CucremaTu3aiuss W aHAJIW3 HW3YYCHHOH JHUTEpaTyphl IO TpoOJieMe HCCIeT0BaHuUs
MO3BOJIAIOT CTYJIEHTY HaMucaTh paboTy.

PaGounii BapraHT TekcTa pedepara MpeaOCTaBIsSETCS PyKOBOAMUTENIO HA MpoBepKy. Ha
OCHOBE palouero BapuaHTa TEKCTa PYKOBOIUTEIh BMECT€ CO CTYICHTOM OOCYyXIaeT
BO3MOXKHOCTH JOpabOTKH TekcTa, ero odopmirenue. [locie mopaboTku pedepar cmaercs Ha
kadeapy Ui €ro OICHUBAHUSI PYKOBOJIUTEIICM.

Tpebosanus k nanucanuio pegpepama

Hanucanue 1 pedepara sBisercs o0s3aTenbHbIM yciaoBueM BoinonHeHus miana CPC no
0001 TUCIUIUIUHE TPOGECCUOHATBHOTO IHKJIA.

Tema pedepata MoxeT OBbITh BBIOpaHa CTYACHTOM W3 MPEUIOKEHHBIX B paboueit
nporpamMmme Wwin (HOHIE OICHOYHBIX CPEACTB TUCIUILIMHBI, JTHOO OIpeeeHa caMOCTOSATEIBHO,
UCXONll W3 HWHTEPECOB CTYACHTa (B pamMKax H3y4aeMOW IMCUMUIUIMHBI). BbIOpaHHYIO Temy
HEOOXOJIMMO COTJIACOBATHCS C MPETIOIaBaTENIeM.

Pedepar nomkeH ObITh HATUCAH HAYYHBIM SI3BIKOM.

O0beM pedepara gomKeH coctaBisaTh 20-25 crp.

Cmpykmypa pepepama:

e Beenenne (He Oonee 3-4 crtpanwuiy). Bo BBeneHnn HeoOXoaumMo 0OOCHOBATH BHIOOP
TEMbI, €€ aKTyaJbHOCTh, OUEPTUTh O0JIACTh MCCIICAOBaHUS, OOBEKT HCCIICIOBAHUS, OCHOBHBIC
IeJTU 1 33]]a91 MCCIIeIOBAHNS.

¢ OCHOBHasl 4acTh COCTOUT M3 2-3 pa3zenoB. B HUX packpbIBacTCsl CyTh UCCIEIyEeMOU
POOJIEMBI, MTPOBOJUTCS 0030p MHUPOBOH JIMTEPATYphl M MCTOYHUKOB WHTEpHET 1O MpEeaMeTy



UCCIICIOBaHMs, B KOTOPOM JAeTCsl XapaKTepPUCTUKA CTENEHH pPa3pabOTaHHOCTH MpPOOIEeMbl U
aBTOpPCKAasl aHaJMTHYeCKas OIIEHKAa OCHOBHBIX TEOPETUYECKUX IOAXOJ0B K €€ pELICHHUIO.
Wznoxenue MaTepuana He JOJDKHO OIPAaHUYMBATBHCS JIMIIb OMHCATEIBHBIM IMOIXOAOM K
packpbITUIO BbIOpaHHOM TeMbl. OHO TakXke JIOJDKHO CcOjAepXkaTb COOCTBEHHOE BHUICHHE
paccMaTprBaeMoil poOJIEeMBbl U U3JI0)KEHHUE COOCTBEHHOW TOYKU 3PEHMS Ha BO3MOXKHBIE IIYTH €€
pelIeHus.

¢ 3axmouenue (1-2 crpanunsl). B 3akimoueHN KpaTKO M3JIAaraioTcsi JOCTUTHYThIE MpU
W3Y4eHHUH MPOOJIEMBI 1IeJH, TEPCIEKTUBbI Pa3BUTHS UCCIIEyeMOro BOIpoca

¢ Cnucok UCHOJIBb30BaHHON JUTEpaTyphl (He MeHble 10 MCTOYHMKOB), B andaBUTHOM
nopsiike, 0o(OPMIICHHBIN B COOTBETCTBUU C PUHATHIMHU TpaBUIIaMHU. B CIICOK MCTIOTIB30BAHHOM
JUTEPATYpPhl PEKOMEH]IyETCSsl BKIIIOUaTh PAa0OThl OTEUECTBEHHBIX U 3apyOEKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, OMyOIMKOBaHHBIC B HAYYHBIX J)KYPHAIAX B TEUCHUE TTOCIEIHUX 3-X JIET M CCHUIKH
Ha pecypchl cetu HTepHeT.

¢ [lpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmnenuro:

TEKCT C OJJHOM CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kerib wpudra 14;

MEXCTPOYHOE paccTosHue 1,5;

ToJIst: CBepXy 2,5 cM, CHU3Y — 2,5 cM, cieBa - 3 M, cipasa 1,5 cm;
pedepat 10mKeH ObITh IPECTaBIeH B COPOLIIOPOBAaHHOM BHJIE.

Tlopsooxk 3awumul pegpepama:

3ammra pedepara NPOBOAUTCS HA MPAKTHUECKUX 3aHATHSX, [OCIE OKOHYAHUS PabOThI
CTY[CHTa HaJ, HUM M WCIPABICHUS BCEX HEIOYETOB, BBIABICHHBIX NpENojaBaTelieM B XOJe
KOoHcysbTaluid. Ha 3amury pedepara oTBoaUTCS 5-7 MUHYT BPEMEHH, B X0/1€ KOTOPOTI'O CTYJCHT
JIOJKEeH TIoKa3aTh CBOOOHOE BIIaZICHHE MaTepualioM 110 3asBiieHHoM Teme. [Ipu 3amure pedepara
NPUBETCTBYETCS HCIOIb30BAHNE MYJIbTUMEINA-TIPE3ECHTALINH.

Oyenka pepepama

Pecdepar orieHnBaeTcs Mo CIeayOMNUM KPUTEPUSIM:

* coOroieHue TpeOoBaHUi K €ro 0POPMIICHHIO;

* HeOoOXOAMMOCTb M JIOCTaTOYHOCTh JUISl PACKPBITUS TEMbl NPUBEACHHOW B TEKCTE
pedepara undopmaruu;

* YMEHHUE CTy/IeHTa CBOOO/IHO M3JIaraTh OCHOBHBIE UJI€H, OTPaKeHHBIE B pedepare;

* CIIOCOOHOCTh CTYJIEHTAa MOHATH CYTh 3a/laBa€MbIX IpernojaBaTesieM U COKYPCHHKaMHU
BOINPOCOB U C(HOPMYIMPOBATH TOYHbIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuno» BBICTABIIAETCS CTYJEHTY, €CIIH B JIOKJIAJe CTYJCHT HUCUEpPIIbIBAIOILE,
NOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO M3JIaraeT MarepHuall; CBOOOJHO CHpaBiseTCs C
3aJauaMy, BOIPOCAMU M JPYTUMHU BHJAMH NMPUMEHEHHs 3HaHUI; MCIOJb3yeT AJIs HalMCaHUs
JIOKJIala COBPEMEHHBIC HaydHbIE MAaTepUaJIbl, AaHAIM3HPYET MOJIYYCHHYI0 HWH(POPMALHIO;
HPOSIBIIET CAMOCTOSITENILHOCTh NPH HAITUCAHUU JIOKJIaJa.

Oyenka «xopowio» BBICTABISETCA CTYIEHTY, €CJIM KauecTBO BBINOJHEHHUS JOKJIaja
JOCTaTO4HO BbICOKOE. CTyI€HT TBEP/0 3HAECT MaTepHall, IPaMOTHO U IO CYILIECTBY M3JIaraer ero,
HE JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOMPOCHI 10 TEME JI0KIa/1a.

Oyenka «y0oe1emeopumenbHoy BbICTABISETCA CTYIEHTY, €CIM MaTepuan JoKiaja
U3J1araeTcs 4acTHYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYACHT JOIyCKaeT
HETOYHOCTH U OIIMOKM IpH 3allUTe AO0KJIa/la, aeT HEAOCTAaTOUYHO NPaBUIIbHbBIE ()OPMYIUPOBKH,
HaOJII0JAI0TCSl HApYIIEHUS JJOTHYE€CKON NOCIe0BaTENbHOCTH B U3JI0KEHUH MaTepHala.

Oyenka «ney0oe1emeopumenvHoy BBICTABIACTCS CTYIEHTY, €CIM OH HE MOJIrOTOBUII
JOKJIaJ, WM JONYCTWI CYyIIEeCTBEHHble OMMOKU. CTyJIEeHT HEYBEpPEHHO H3J1araeT Marepuall
JIOKJIa/1a, He OTBEYAET Ha BOIPOCHI NPETNO1aBaTes.

Onucanue wxanbl OYyeHU8aHus.



MaxkcuManbHO BO3MOXKHBIN OaJll 32 BeCh TEKYIIMA KOHTPOJIb YCTaHABIMBAETCS PAaBHBIM
55. Tekyliiee KOHTPOJIBHOE MEPONPUATHE CUUTACTCSA CIAHHBIM, €CJIM CTYACHT MOJIYYHJI 32 HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJII MaKCUMalbHOrO 0ayuia. PeMTHHTOBBIN
0as1, BBICTABIIIEMbII CTY/IEHTY 3a TEKyllee KOHTPOJIbHOE MEpONpPUATHE, CTAHHOE CTYJEHTOM B
YCTAHOBJICHHbIE TI'Pa()UKOM KOHTPOJBHBIX MEPONPUATHH CPOKH, ONpEeAeNsieTcs CIETYIOLUM
obpazoM:

YPOBGHI) BBITIOJITHCHHA KOHTPOJBHOI'O

PeliTunroBeiii 6ami (B % OT MaKCHMaIbHOTO

3aaHus 0ajuta 3a KOHTPOJIBHOE 3aJJaHKE)
OTanyHbIN 100
Xopommit 80
Y 10BIIETBOPHUTEIHHBII 60
HeynosnerBopurenbHbiit 0

Tembl pedeparTos

ba30BeIil ypoBEHB

000Nk W

10.
11.
12.
13.
14.

Bosmoxxknoctu u mpumenenue U B oOpa3oBaTenbpHOM cpee.
CoBpeMeHHbIE TPOrpaMMHbIE IPOAYKTHI, OCHOBaHHbIE Ha V.
OO6mas xapakTepucTrKa s3bika nporpammupoBanusi PROLOG.
DKCIepTHBIE U UHTEIUIEKTyalIbHbIe 00YYaroIue CUCTEMBI.
Monenu 1 anropuTMbl paclio3HaBaHUsI B 3KCIIEPTHBIX CHCTEMaX.

Mogenu npeacTaBiieHUs 3HAHUM.

Oco0eHHOCTH UCTIOIb30BAaHUSI CEMAHTUYECKUX CETEH /IS IPEACTaBICHUS 3HAHUH.

[TponykiuoHHbie 0a3bl TaHHBIX.

@peiiMOBBIE MOJIENIH B CUCTEMAaX HCKYCCTBEHHOT'O MHTEJUIEKTA.
OHTOJIOTMH U UX IPUMEHEHHE B IPOPECCUOHATBHOM IEATEITBHOCTH.
Bosmosknoctu cuctembl Protégé st co3nanusi OHTOJIOTHIA.
IIporuo3upyroniyie UHTEUIEKTyalIbHbIE CHCTEMBI.

HJIaHpr}OHII/IC HHTCJICKTYAJIbHBIC CUCTCMBI.

OOwwmii aHaMM3 CYIIECTBYIOINX 00pa30BaTENbHbIX MIIATPOPMEHHBIX pEIICHUI.

[1oBbIIEHHBIN YPOBEHB

XN B WD =

—
LD —=o

Buasr OKCIICPTHBIX CUCTCM.

OcobeHHocTH pa3pabOTKH yueOHOM SKCIIEPTHON CUCTEMBI.
XapakrepHucTuka 0007104KH 3KcnepTHbIX cuctem CLIPS.
NHTennexTyalibHble CUCTEMBI KOHTPOJISA U IPUHATHUS PELLICHUMN.
[TonsTHe 1 00IIKE XapaKTEPUCTUKN HEMPOHHBIX CETEH.
HeliponHsle ceTn B cHCTEMAaX UCKYCCTBEHHOTO MHTEIIJIEKTA.

Obnactu mpuMeHeHUs] HeUPOUHPOPMATHKHU.
Penakropsl oHTONOTHIA.

OcuHoBel RDF u OWL.

BaiiecoBckast cTpaTerusi OEHKU BBIBOJIOB.

Poccuiickue oOpa3oBaTebHbIC OHIARH-TUIAT(QOPMEI.

3apy0exxHbie 00pa30BaTEIIbHBIC OHIAMH-TUIAT()OPMEIL.

Cneunann3upoBaHHbIE TPOTPAMMBI 1J11 HEYETKUX CUCTEM.

Bosmoxnoctn mporpammbel  Scilab mns pa®oTel ¢ HEYETKUMHU 0a3aMu  JaHHBIX.

4.5. Memoouueckue pexomenoayuu no 8bINOJIHEHUIO UCCAE008AMENbCKUX NPOEKMO8




HccnenoBatensckasi mpoekTHas pabora — 3T0 TpymnmoBas paboTa, IJisi BBIIOJHEHHUS
KOTOpOil HeoOXoIuM BBIOOp M NPUIIOKEHHE HAYYHOHM METOJAMKH K MOCTaBJICHHOW 3ajade,
HOJy4YeHHE COOCTBEHHOI'O TEOPETUUECKOTO UM SKCIIEPUMEHTAIBHOTO MaTepraa, Ha OCHOBaHUU
KOTOpPOrO HEOO0XOAMMO IPOBECTH aHAIU3 U CAENIaTh BBIBOJBI 00 MCCIEIyEMOM SIBJICHUM.
BrimonHenue mnpoekTa — 3TO BCerja KOJUIEKTHMBHas, TBopueckass JlaGoparopHas paboTa,
MpelHa3HaYeHHasl I TOJyYeHHUs OINPEIENIEHHOTr0 MpPOAYKTa WIM Hay4YHO-TEXHHYECKOIO
pe3ynbTara. Takas paboTa moJpazymeBaeT 4YeTKoe, 0OJJHO3HaYHOe (POPMUPOBAHHE MTOCTABICHHOM
3aa4d, OIpPEJEIIEHUE CpPOKOB BBIIIOJHEHUsS HAMEUYEHHOro, OIpeAeleHue TpeOOBaHUH K
pa3pabaTbiBaeMOMY OOBEKTY.

Boinonnenue 1 rpynmoBoro mpoekrta siBIsSieTCs 00s3aTeIbHbIM YCIOBUEM BBIMOTHEHUS
CaMOCTOATENIbHOU paboThI MO 000 AUCIUILITHHE MPO(EeCCHOHANBHOTO IIUKIIA. TeMa MPoeKTHOro
3a/laHusl MOKET ObITh BhIOpaHa CTYIGHTOM U3 IPEIOKEHHBIX B paboueil mporpamme win GoHze
OLIEHOYHBIX CPEJCTB AMCLUUIUIMHBI, TUOO ONpeAeseHa CaMOCTOSTENbHO, UCXOs U3 MHTEPECOB
CTyJeHTa (B paMKax M3y4yaeMoW TUCIUIUINHBI). BbiOpaHHy10 TeMy HEOOXOAMMO COTIacoBaThCS C
IIPENoAABaTEIEM.

Tpebosanus no 8bINOIHEHUIO U OPOPMIEHUIO NPOEKMA

[Ipu BBIOTHEHUH MPOEKTA MPUBETCTBYeTCA padoTa B rpymnme (2-3 yenoseka). [Ipoekt —
9TO HUCCIIeAOBaTeNbCKass paboTa, B XOA€ KOTOPOM CTYAEHThI JOJDKHBI NPOJEMOHCTPUPOBATH
BJIAJICHUE HaBbIKAMH HAy4YHOI'O MCCJIEJOBAHUS, YMEHHs IPOBOAMTH aHaiIu3, 0000IIaTh
uH(GOpMaIMIO, JI€JaTh BBIBOJBI, MpeAjaratb CBOM pEIEHUs NpoOJeMbl, paccMaTpUBaeMol B
IPOEKTE.

[Ipy noAaroTroBke MarepHasoB MPOEKTa CTYAEHTHl JOJDKHBI MPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH JaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JU1 Ka)KI0ro U3 y4aCTHUKOB IIPOEKTA OLIEHUBAIOTCS:

* Ipo(heCCUOHAIIbHBIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHME PaboTaThb CO CHPABOYHOW M HAY4YHOH JUTEepaTypoi, OCYIIECTBIATH MOMCK
HeoOxoaumoi nHpopmanuu B MHTEpHET;

* yMeHHue paboTaTh C TEXHHYECKUMHU CPEACTBAMU;

*  yMEHHME  TI0Jb30BaTbCsl  COOTBETCTBYIOUIMMH  BBIIIOJIHAEMOMY  IPOEKTY
UH(QOPMALMOHHBIMU TEXHOJIOTHSAMU;

* YMEHHUE FOTOBUTH MaTepuabl POEKTa ISl MPE3EHTALMU: COCTABIIATh U PEAAKTUPOBATh
TEKCTHI, POPMUPOBATH NMPE3CHTALIUIO MPOEKTA;

* yMeHHE paboTaTh B KOMaHJIE;

* YMEHHUE IMyOJIUYHO MPEACTABIATH PE3yIbTaThl COOCTBEHHOM EATEIbHOCTH;

* KOMMYHUKa0€ITbHOCTh, MHUIIMATUBHOCTH, TBOPYECKHE CTIOCOOHOCTH.

Kpumepuu evicmasnenus oyenku y4uacmuukam npoekma

Komnerenmuu
1, WNubie
CBSI3aHHBIE C
yYHHUBEpCaJbHbIC
UCTIOJIb30BaHUE
" KOMIIETCHITHH
(koMMyHUKaOETbH
COOTBETCTBYIO
[Ipodeccuonan OCTb,
IIUX OT4YEeTHOCTD
Onenka bHBIE WHUIUATUBHOCTb,
BBITIOJTHSEMOMY
KOMIIETeHIIUHU yMeHHe paboTaTh
MIPOEKTY
B «KOMaHJIe»,
TEXHUYECKUX
yIpaBJIeHYECKHE
CpEeZICTB U
HaBBIKH U T.]I.)
MH(pOPMaIMOHH
BIX TEXHOJIOTUH
«OTIU4HO» Pa6ora Texunueckue Crynent nposiun | [Ipoekt
BHITIOJTHEHA HA | CPEACTBA U | UHUIINATHUBY, MpPeICTaBICH
BBICOKOM WH(OPMAIIMOHH | TBOPYECKUH MOJTHOCTHIO




Kommerenmnun,

Hupie
CBSI3aHHBIE C
YHUBEpCATbHBIC
UCTIONIb30BaHUE
" KOMIIETCHIINH
(koMMyHUKaOETBEH
COOTBETCTBYIO
[Ipodeccuonan OCTb,
X OTuyeTHOCTh
Orenka bHBIC WHUIIUATHBHOCTb,
BBITIOJTHSIEMOMY
KOMIETEHIINH yMeHHe paboTaTh
MIPOEKTY
B «KOMaHJIE»,
TEXHUYECKUX
yIpaBleHYECKUE
CPEICTB U
HABBIKH U T.]I.)
nHGOPMALIMOHH
bIX TEXHOJIOTUH
npodeccuoHalb | bie TEXHOJOTHH | TIOJIXO, U B CPOK.
HOM  YpOBHE. | OCBOEHBI U | CHOCOOHOCTh K
[IpencraBneHH | UCTOIB30BAHBI | BHITIOJHEHUIO
BIii MaTepuan B | IS peaju3aluy | CIO0XKHBIX
OCHOBHOM MPOeKTa 3a/laHuii, HaBBIKU
bakTHIecKn TTOJTHOCTBIO paboThl B
BEpEH, KOJUICKTUBE,
JIOTTyCKaoTCs OpraHu3alOHHbIE
HerpyoOble CIIOCOOHOCTH.
dakTrIecKue
HETOYHOCTH.
CryneHt
cBOOOIHO
OTBEYaeT Ha
BOTIPOCHI,
CBSI3aHHbIE C
MIPOEKTOM.

«Xopomro» Pabota O6napyxwuBaroT | CTyaeHT [TpoexT
BHITIOJTHEHA HA | CSI  HEKOTOPBIE | JOCTATOYHO MPE/ICTaBIICH
IOCTATOYHO OILINOKN B | MOJIHO, HO 0€3 | JOCTAaTOYHO
BBICOKOM WCIIONIb30BAHUY | HHUIIMATHUBEI U | IOMHO U B
npodeccuoHaib | COOTBETCTBYIO | TBOPUECKUX CpPOK, HO ¢C
HOM  ypOBHE. | IIUX HAXOJ0K HEKOTOPBIMH
JlomymieHo 110 | TEXHUYECKHUX BBITIOJTHIIT HeZopaboTKa
4-5 CpelCTB U | BO3JIOXKEHHBIE Ha | MU.
(haKkTHIeCKUX WHGOPMAIIMOHH | HETO 3aJa4H.

OIINOOK. BIX TEXHOJIOTHIA
CryneHt

OTBEYaeT Ha

BOIPOCHI,

CBSI3aHHBIE C

IPOEKTOM,  HO

HEJI0CTaTOYHO

MOJIHO.

«Y IOBIIETBOPUTEIDL | YPOBEHb Oo6napyxuBaer | CtyaeHt IIpoekt cnan

HOY» HEJOCTAaTOYHO | HEIOCTaTOYHOE | BBHIMOIHUII co
BBICOK. BIIQJICHUE OOJBIIYI0  YaCTh | 3HAYUTEIbH
Honymieno 1o 8 | HaBbIKaMH1 BO3JIOKEHHON Ha | BIM
baxTHUeCKuX paboThI C | Hero paboTHlI. OII03/ITaHUEM
OIINOOK. TEXHHUYECCKUMH (6omee




Kommerenmnun,

Wubie
CBSI3aHHBIE C
YHUBEpCAIbHBIC
HCIIOJIb30BaHUE
" KOMIIETCHIINH
(koMMyHUKaOETBEH
COOTBETCTBYIO
[Ipodeccuonan OCTb,
UX OtyeTHOCTH
Ouenka bHBIE WHUILIUATUBHOCTb,
BBITIOJIHSIEMOMY
KOMIETEHIINH yMeHHe paboTaTh
MIPOEKTY
B «KOMaHJIE,
TEXHUYECKUX
yIpaBleHYECKUE
CPEICTB U
HABBIKH U T.]I.)
nHGOPMALIMOHH
bIX TEXHOJIOTHI
CTyneHT MOXET | CpeICTBaMU U HEJIENIN) U HE
OTBETUTH JIUIIb | COOTBETCTBYIO MOJIHOCTHIO
Ha HEKOTOpHIE | IIUMU
U3  33JaHHBIX | MHPOPMAIMOHH
BOIIPOCOB, BIMH
CBA3aHHBIX  C | TEXHOJOTUSIMU
MIPOEKTOM.
«HeynosnerBopure | Pabora He | HaBbikoB CryneHt IIpoekt He
JILHO BBITIOJTHCHA WJIH | paOOTHI C | IPAaKTUYECKH  HE | CAaH.
BBIMIOJIHEHA Ha | TEXHUYECKUMH | padoTad, HE
HU3KOM YPOBHE. | CpEACTBAMU BBITIOJIHMJI  CBOHU
Jomnymeno HET, 3a/1a4u WK
Oonee 8 | ”HpOPMAIIMOHH | BBITOJHUII JIUITH
dakTHyecKux ble OTJICJIbHbBIE HE
OIIHOOK. TEXHOJIOTUM HE | CyIIECTBEHHBIC
OTtBeThI Ha | OCBOEHBI NOpy4YeHUs B
CBSI3aHHBIE c rPYIIIOBOM
IPOEKTOM IIPOEKTE.
BOIIPOCHI
00HapyXUBAIOT
HEMIOHUMaHUE
npeaMeTa u
OTCYTCTBHE
OpUEHTAallK B
Marepuaie
IPOEKTA.

Cmyoenmol 00ndCHbL: 3AIIUTUTH MPOEKT B PEXUME MPE3CHTALUU, NPEIbsIBUTH (ailiibl
BBITIOJIHEHHOTO TIPOEKTa, YMETh paccka3aTh O TEXHOJIOTHSX, HUCIOJIb30BAaHHBIX HMHU IpU
BBIMIOJIHEHUH MTPOEKTA, AaTh OILIEHKY PabOThl KaXKJOT0 WieHa IPYMIIbI (eciu npoekm 2pynnogoll).

IIpumepHbIe TeMBbI AJ151 BHINOJIHEHHUS MPOEKTHBIX 3a1aHU

1. Hcropus pa3BuUTHs UCKYCCTBEHHOIO MHTEJIEKTa B Poccum.
2. Hcropus pa3BUTHS UCKYCCTBEHHOTO MHTEIUIEKTA 32 pyOekoM.

3. HckyccTBeHHBIM HHTEIIEKT B TpodecCHOHAIbHON cdepe

HampaBJICHUA HOIIFOTOBKI/I).
4. AHaW3 TaHHBIX YU4eOHOM aKTUBHOCTH OOyJaronuxcs ¢ npuMenennem M.
5. Amnanu3 o0pa3oBaTeNbHBIX JaHHBIX IPOEKTHOH AESTETLHOCTH.
6. Google Data Studio kak cpencTBO aHAIM3a ¥ BU3yalln3allui 00pa30BaTEIbHBIX TAHHBIX.

(B 3aBHUCHMOCTH OT



7.  Pa3paboTka oHTONOTMU NPO(ECCHOHANBHOM MPEeIMETHOM 00IacTu.

8. IlpuHuuns! pa3pabOTKU CUCTEM aJalTUBHOIO OOyUYEHUSI.

9. 3apyOexHbIE CHCTEMBI aIAITUBHOTO O0YUYEHHUSI.

10. Poccuiickue cuctemMbl aAaNTUBHOIO O0yUEHUSI.

11. Knaccudukanus HCKyCCTBEHHBIX HEMPOHHBIX CETEH.

12. T'myGokue UCKyCCTBEHHBIE HEHPOHHBIE CETH JIJISl pEeLIeHHUs 3a/1a4 TJIAaHUPOBAHUS.

13. TI'myOGokue ucKyccTBeHHBbIE HEHPOHHBIE CETH JUIsl peIlIeHHs 3a/1a4 IPOTHO3UPOBAHMUS.

14. T'myOGokue HCKyCCTBEHHBIE CBEPTOYHbIE HEWPOHHBIE CETH [UIsl pelleHus 3aaad
pacro3HaBaHMs H300pakeHUi.

15. CpaBHUTENnbHAs XapaKTEpPUCTUKA IIOJHOCBSI3HBIX M CBEPTOYHBIX MCKYCCTBEHHBIX
HEMPOHHBIX ceTell UIs peleHus 3aa4 Kiaaccu(uKauy U KjlacTepu3alnu.

4.5. Memoouueckue pexomenoayuu no no020Mo6Ke K IK3AMeHaAM U 3a4emam

N3ydyenne MHOTUX OOMIETPOPECCHOHANBHBIX U CIEIUANBHBIX AUCIUILIINH 3aBepIIacTCs
sKk3aMeHOM. [loAroToBKa K AK3aMEHy CIOCOOCTBYET 3aKpEIICHUIO, YTyOJeHnI0 U 0000IICHUIO
3HAHWUN, TOTY4YaeMbIX, B Ipoliecce OOyuYeHHUs, a TakKe NPUMEHEHUI0 HUX K PEIICHHUIO
MPAKTHYECKUX 3a/ad. ['0TOBACH K JK3aMEHY, CTYJICHT JUKBHIUPYET UMEIONIHECS MPOoOeTbl B
3HAHUAX, YIIyONIseT, CUCTEMATH3UPYET U yHOPSAOYMBACT CBOM 3HaHUS. Ha sKk3aMeHe CcTyaeHT
JEMOHCTPHPYET TO, YTO OH MpHOOpesT B Tpollecce OOydYeHHs 1O KOHKPETHOW ydeOHOU
JTUCIHILTHHE.

DK3aMeHAI[MOHHASI CECCHSI - 3TO CEpHsl SK3aMECHOB, YCTAHOBJICHHBIX YUCOHBIM ILIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nus. He cnemyer mymatb, uto 3-4 AHS JOCTATOYHO st
YCTCIIHOM IMOATOTOBKH K 3K3aMeHaM.

B 5Tu 3-4 nHS HY»KHO CHCTEMaTH3UPOBATh YK€ UMEIoIIecs 3HaHus. Ha KoHCyIbTanmu
nepe]; 9K3aMEHOM CTYJICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMU TPEOOBAaHUSMU, OTBETAT HA BO3HUKIIINE
y HHUX Bompockl. [[oaToMy mocenienre KOHCYIbTallil 00s13aTENbHO.

TpeboBanusi K OpPraHMU3AIMH IMOJATOTOBKH K 3K3aMEHaM Te K€, YTO W TPU 3aHATHUAX B
TEYCHHE CEeMeCTpa, HO COOJII0JIaThCS OHU JOJDKHBI Ooliee cTporo. Bo-mepBbIX, OYeHb Ba)KHO
COOJTIOZICHHE PEXXHMMA JIHS, COH HE MEHEe 8 YacOB B CYTKH, 3aHSATHUS 3aKaHYUBAIOTCS HE TI0O3JIHEE,
yeMm 3a 2-3 yaca 10 cHa. OnTuManbHOE BpeMs 3aHSTUH - yTpEeHHHUE U THEeBHbIE Yachl. B mepepriBax
MEXTy 3aHSITHSIMH PEKOMEHIYIOTCS TIPOTYJIKH Ha CBEXKEM BO3JyXe, HEYTOMHUTEIbHBIC 3aHSATHS
criopToM. Bo-BTOpbIX, HaTM4Ke XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB JIeKIUH. Jlaske B TOM ciiydae,
ecym ObLIa MPOITYIIeHA KaKas-JIM00 JISKIIHSI, HEOOXOUMO BO BPeMs €€ BOCCTAHOBUTH (TIEPEIIUCATh
ee Ha Kaenpe), 001yMaTh, CHATH BOSHUKIIIKE BOMIPOCHI JI7Isl TOTO, YTOOBI 3alIOMUHAHKE MaTepHuana
OBLIIO OCO3HAHHBIM. B-TpeThHX, IPH MOATOTOBKE K 3K3aMEHaM y CTYJCHTA JIOJDKEH OBITh XOPOIINI
y4eOHUK WM KOHCIEKT JIUTEPaTyphbl, MPOYUTAHHOW MO yKa3aHUIO MpENnojaBaTeisl B TEUCHUE
cemecTpa. 31ech MOXKHO 3((HEKTHBHO UCTIOIB30BATh JINCTHI OTIOPHBIX CHTHAJIOB.

Bnauane ciemyer mpocMOTpeTh BECh MaTepHall MO CAaBAaEMOW JUCIMILTUHE, OTMETHUTH
Uit ce0si TpymHble Bompockl. OO0s3aTebHO B HUX pa3oOpaThcsa. B 3akimiodeHwme emie pas
€JIeCO00Pa3HO TMOBTOPUTH OCHOBHBIE TOJIOXKEHUS, HCMOJb3ys MPHU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi HOJrOTOBKA K 3aHATUSAM B TEUCHHUE CEMECTpa MO3BOJIUT UCIOIB30BaTh
BpEMsl DK3aMEHAIMOHHOM CECCUU JJIsI CACTEMATU3AI[MU 3HAHUM.

1. KoHTpoJub caMoCTOATEIbHOMH Pad0ThI CTYAE€HTOB

KonTpons camocToaTenbHON pabOThl IPOBOAUTCS PENOAABATEIEM B Ay JUTOPHH.

[IpexycMoTpeHsl ciieayroume BUIbl KOHTPOJIA: cobece1oBaHKe, OLIeHKa pedepaTa, OLleHKa
MMPE3CHTAallMU, OICHKA Y4aCTHA B KPYIJIOM CTOJIC, OLICHKA BBIITOJIHCHUA ITPOCKTA.

ITonpoOHbIe KpUTEpUU OLIEHUBAHMs KOMIIETEHLMH mHpuBefeHbl B DOHIE OLEHOYHBIX
CPEACTB ISl MPOBEICHUS TEKYIIEH U MPOMEKYTOUYHOM aTTECTALUU.



2. Crnucok Jurteparypsl 1 BbinojHenuss CPC

OcHoBHas JuTepaTypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTenneKTyalbHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. Ilanpmos. - Camapa : [ToBomxckuii
TOCYJJapCTBEHHBII YHUBEPCUTET TEeJIEKOMMYHUKaUUK U uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun Ob5C [PRbooks.

2. CeicoeB, /I. B. BBeaeHue B TeOpHIO MCKYCCTBEHHOTO MHTEIUIEKTa @ ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
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