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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUTHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aiad B
00JIaCTH HMCKYCCTBEHHOTO HWHTEJUICKTa, a TAaKKE 3HAKOMCTBO C OCHOBHBIMHU IOHSATHUSIMH U
METOAaMH MAIIMHHOTO OOYYeHHss M UX INPHUMCHEHHEM K 3ajJadaM, OTHOCSAIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHUS JUCLHUIUIMHBL — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
VICIIOJIb30BAHMSI TEXHOJIOT I HCKYCCTBEHHOTO MHTEIUICKTa B IpodeccnoHaabHOl chepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh IMPUHIHUIIBI pa6OTLI COBPCMCHHBIX I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOTHI JJIsA
peuieHus 3a1a4 npohecCuOHaNBHON e TeIbHOCTH;

— BbBIOMpaTh I1UGPOBbIE TEXHOJOTMM, TMPOTPAaMMHBIE CpEICTBAa ISl  pelleHUs
npohecCHOHANBHBIX 3a]1a4;
— TPUMEHATh  NpPU  pemeHHH  337a4  NPO(PECCHOHANBHON  JEATEIIbHOCTH

CHEeIHATM3UPOBAHHOE MTPOTPAMMHOE 00ECIIeYeHIE U METO/IbI HCKYCCTBEHHOT'O MHTEIUICKTA;

— pa3pabaTbiBaTh OCHOBHBIE MOJYJU WHTEIUIEKTYalbHBIX CHUCTEM, BIAJETh IpUEMaMU
peleHus 1a00paTOPHBIX 3a7a4 B IPEIMETHOM 001acTH.

Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrpaMMbl

[Inanupyemsble pe3ynabTaThl
00y4eHUS IO TUCUIUIITNHE
Kox, popmynuposka (Mozymo),
Kon, popmynnpoBka nHauKaTOpa | XapaKTepU3YIOUIHE STAIbI
KOMIIETEHIINH
dbopmupoBaHus
KOMIIETEHITUH,
WHJIUKATOPOB
YK-1. Cnocoben | UI-1YK-1 Boigenser npodiaemMHyto | [0TOBHOCTh TPUMEHSATH NPU
OCYILIECTBIIATh TIOMCK, | CUTYallMI0,  OCYIUECTBIAET €€ | pelIeHHuH 3a1a4
KPUTHYCCKUH aHAIM3 W | QaHAIM3 U IMArHOCTHKY HAa OCHOBE | mpodyecCHOHANBHOM
CUHTE3 UHpOpMaLINK, | CHCTEMHOTO MOAX0/1a; NEeATETBHOCTH
npuMmeHsaTh  cucteMmHbil | UJ[-2YK-1 ocymecTBisier mouck, CTEIHATH3HPOBAHHOE
MOJXOA JJI  pelieHus | oToop " CHCTEMATH3AIMIO | [\ roon e oBeCTIeueH e
MTOCTaBJIEHHBIX 3a7a4 uHpopMaluyu AN ONpeneTIeHUs
aNbTEPHATUBHBIX BAPUAHTOB 11 METOJIPI HCKYCCTBEHHOTO
CTPATETUYECKUX  pEUIeHuHd B MHTCILICKTA.
NPOGIIEMHOf CHTYAIHH; l'oToBHOCTH pa3pabaThIBaTh
NJI-3YK-1 onpeenser n | OCHOBHBIC MOy
OLICHUBAE€T PUCKH  BO3MOKHBIX | HHTCJUIEKTYAILHBIX CHCTEM,
BApUAHTOB pEIICHUN MpoOJIeMHOIl | BIaIETh npucMaMu
CUTYalIHH, BBIOUpAET | pEIICHUS MPaKTUYECKHUX
ONTUMAJIbHBIN BapuaHT ee | 3amau B MPEIMETHOMN
pemeHus. 00JacTH.
[IK-7 CnocobHocTh N/I-1 IIK-7 [loHnMaetr METOOUKY
CO3J1aHUsA co3manus (MoaudUKaum) u
(Momudukanun) u CONPOBOXKACHUS
COIIPOBOXKACHHUS uHpopmannonssix cucrem (UC),
MH(OPMALIMOHHBIX ABTOMATU3UPYIOMIMNX 33]a4u
cucrem (UC), OpPraHU3aLMOHHOIO YIIPABJICHUS U
aBTOMATHU3UPYIOMINX OHM3HEC-TIPOLIECCHI B OpTraHU3aLUIX




3a/1a4u
OpraHU3aIMOHHOTO
yrpaBiieHus 1 Ou3Hec-
MIPOIIECCHI B
OpraHu3aIusIx
pa3nuyHbIX HopMm
COOCTBEHHOCTH C IIEJIBIO
MTOBBIIICHUS
a¢ddexTuBHOCTH
JeSTEIbHOCTH
OpraHu3aiui -
nonb3oBareneit UC

paznmuuHbIX (HopM COOCTBEHHOCTH
C LIEJBIO MOBBIIICHUS

3 PEKTUBHOCTH EATETLHOCTH
OpraHu3alyi - 0JIb30BaTEICH
nc.

N-2 I1K-7 Pa3pabarsiBaeT
(cozmaer), MogudUIUPYET U
COIPOBOKAAET HH(POPMAITUOHHBIC
cuctemsl (MC),
aBTOMATH3UPYIOIIUX 33a4u
OPTraHU3aIMOHHOTO YIIPABICHUS U
OM3HEC-TIPOLIECCH B OPraHU3aIMsIX
paznuuHbIX (HopM COOCTBEHHOCTH
C LIEJBIO MOBBIIICHUS

3 PEKTUBHOCTH EATECTLHOCTH
OpraHu3alyi - oJIb30BaTEICH
ncC.

1. HaumeHoBaHue JJaOOPATOPHBIX 3aHATHIA

Ne HaumenoBanue tem aucuuiiussl, | OObeM yacoB W3 Hux npakruyeckas
UX KpaTKOoe COJEepKaHue IOJIrOTOBKA, 4aCOB
5 cemecTp
1. AHamM3 COBPEMEHHBIX 6

IIPOTPaMMHBIX CPEZICTB C
npuMeHenneMm M1

2. dopmanuzanus 3HaHUH 6
Hcnonp30BaHne CEMaHTHUECKUX
ceTel ISl PEICTABICHUS 3HAHUI

3. CozfiaHue OHTOJIOTUH B CUCTEME 8
Protégé

4. Pazpabotka yueOHOI sKkcriepTHON 8
CHCTEMBI.

5. AHanmm3 CyniecTBYIOINX 8
00pa3oBaTeNbHBIX
1aTHOPMEHHBIX PEIICHUM.

Wroro 3a 5 cemectp 36

Uroro 36




CTPYKTYPA U COAEP KAHUE JIABOPATOPHBIX 3AHSTUI

JlabopaTopHasi pabora 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. U3yunTh COBpEeMEHHBIE MPOTPaMMHBIE IPOIYKTHI, OCHOBaHHbIEe Ha N
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH IPOTPAMMHBIX CPEICTB C

npuMmeHenueM M.

Banaﬂnﬂ AJI BBINMMOJIHECHUA U METOAUIECCKHUE PEKOMECHAAIINHA

3amanue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HM)KC CIIMCOK HMHTCPHCT-CCBIJIIOK, a TaKXC OPYIuc
HHTCPHCT-UCTOYHUKHN, U3YYHUTC HHTCIUICKTYAJIbHBIC CHUCTCMBI, IIPCJIaraCMbIC Ha
PBIHKE.

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

programmy

2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy

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

Onpenenute ux HapaBJIEHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOXXHOCTH, OOJIACTM TPUMEHEHHS, JOCTOMHCTBA U
HEJIOCTATKHU NU3YYEHHBIX MHTEJUIEKTYJIbHBIX CUCTEM. Ha OCHOBE aHanm3a COCTaBbTE
oT4YeT B TabJIMUHOU (popme:

Hazsauue [10 | Bosmoxaoctu | O0nacthb CTOUMOCTH HcTounuk
WJIA CEpBHUCA, | IIPOrpaMMBbl MIPUMEHEHUS nHpopMaru
BEPCHS (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 BbIBoji O pbiHke I[10. Paccuuraiite yaenpHBIM Bec 1O 001acTH
npuMenenus [10. M300pa3ute pesyabTat rpaduuecku (IOCTPOUTE quarpaMmmy).

JlaGopaTopHuasi padora 2
®opmajau3auus 3 HAHU A
HUcnonb30BaHue CeMAHTHYECKUX CeTel /1M NMPeACTABJICHUS 3HAHUH

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. UByuuth oOliee mpeAcTaBlIeHHE O CEMAHTUYECKON ceTh u Ppermax ams
MIPE/ICTaBICHUS 3HAHUM.

2. Hay4yuTbcsi CTPOUTH CEMAaHTHYECKYI0 CE€Th M HCIOJNB3YyAd (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHueCKasi CETh — 3TO OJIMH U3 CIIOCOOOB NpeAcTaBiIeHus 3HaHUH. MI3HauanbsHO
CEMaHTHYECKas CeTh ObLIa 3aJyMaHa Kak MOJIEJIb IPEJCTABIICHUS 10JTOBPEMEHHOMN
MaMsITH B TICUXOJIOTHH, HO BIIOCJIE/ICTBUU CTajla OJJHUM U3 CLIOCOOOB MPEICTABICHUS
3HaHuii B DC.

CemaHTHKa — O3HAYacT O6IlII/Ie OTHOHICHUA MCKIY CHMBOJIAMHU H 00BEKTaMHU M3
9THUX CHMMBOJIOB.

E€MKOCTh
KJ1acc
METAJLUITYECKIII,
AIHIK CBOIICTBO | (pap(pOpOBBILT I1 T. [I.
TIPIIMED (dapdoporsrii

[IpocTeiimuii 00pa3err ceMaHTHISCKON CeTH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIIeHH. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYIIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
IIPEICTABJICHNUST 3HAHUW U CTPYKTypupoBaHus 3HaHuu. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexur) u PART OF (aBnsieTcst 4acTbio) OTHOILICHHE:
LIEJI0€ — YaCTh.

Jlacrouka IS — A ntuna, «<aoc» PART OF «reno». Hanpumep:



1s-a 1s-a

FOKA JacTodKa ITHUIA
|
|
|
_ ~
BlIageeT THe3I10
I | —— b | part of
. BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTUYECKOU CETH

Moryt OBIT W Jpyrue OTHOIICHUS: Biajaeer. Torja cemMaHTHYecKash CETh
paciupsieTcsi uepapXxuiecku (BepUIMHAa MMeeT ABe BeTBH). Kpome TOro, MoxHo
pPacIIMPUTD CETh U APYTHMM OTHOLICHUEM:

Iepuoa — «BECHA — JICTO».

[Tomywaetrcss umepapxuyeckas cTpykrypa mnonstus HOKO. Moxno pa30butTh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIeIOBaHUE CBOMCTB BETBU 1S-a.

st oToOpaskeHHs] MepapXUUYECKUX OTHOIICHUH MeXJy OOBEeKTaMH W BBEICHUS
CINHOW CEMaHTUKH B CEMaHTHYECKHE CETH ObUIO MPEIJIOKEHO HCIOJIb30BaTh
nporeAypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIINHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 0ObEKTHI.

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpadum kakoro-nuOO perumona. Jlyru: rocymapctBo, CTpaHa, KOHTHHEHT,
IMpoTa.

2. JMAarHOCTUKUA TJa3HbIX 3aboneBanuid. Jlyru: kareropum OoJyie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSTHUE, HAOTOACHUS, CHMIITOMBI.

3. pacno3HaBaHUs XMUMHYECKUX CTPyKTyp. yru: ¢opmyna BemectBa, cBoilcTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. ipo1ieAyphl MOMCKA MOJIE3HBIX UCKOMaeMbIX. Jyru: HAMMEHOBaHUE UCKOTIAEMOTO,
PaCIOIOKEHUE MECTOPOXKICHHUS, TITyOrHA 3aJleTaHusl, METOIbI JOOBIYH.

5. cyne6Hoi npouenypsl. Jlyru: opuandeckoe JIMio, COObITHE, MEPhl BO3JEHCTBUS,
CIIOCOOBI paccieloBaHus.

6. pacnpeneneHuss MPOAYKTOB MO Mara3uHam. Jlyru: HMCTOYHMK CHaOXeHUS,



HAaUMEHOBAHHUE TMPOJYKTa, CHOCOO TPAHCHOPTHPOBKH, KOHEYHBIA IyHKT
TPAHCTIOPTUPOBKH.

1. OIIpCACICHUA IIPHUHAICKHOCTH JKUBOTHOI'O K OIIPCACIICHHOMY BHIAY, THIIY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. knaccupuKanuu TUIIEBBIX MNPOAYKTOB. Jlyru: HauMMeHOBaHWE NPOIYKTa,
COCTABJISIFOIIME YaCTH, CIOCOO MPUTOTOBJICHUS, CPOK XPAHECHHUS.

9. pacmo3HaBaHusl THUIa KOoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApTHAS
KOH(Urypanus, 00JacTb MPUMEHEHHSI, UCIIOJIb3YEMOE MMPOTPAMMHOE OOeCTIeueHueE.

10. wuepapxmueckoit ctpykTypsl BJI. Jlyru: cucrema, COCTOsSHHE, Ha3HAauYCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnoab3oBanue ¢ppeiiMoB 1151 NPeACTABJICHUNA 3HAHUI

@peiiMbI - OJUH U3 PACIPOCTPAHEHHBIX (OPMATU3MOB MPEACTaBICHUS 3HAHUM B
OC. Opeitm MOXKHO MPEJCTABUTH Ce0€ Kak CTPYKTYPY, COCTOSIIYIO U3 Habopa siueek
- ¢10TOB. KaxK/Iplil CJIOT COCTOUT U3 UMEHU U aCCOLMUPYEMBIX C HUM 3HAYEHUHU.
3HadeHHs] MOTYT MPEJCTaBIATH COOOW NaHHBIE, MPOUEAYPhI, CCHUIKA Ha JIPYrue
bpeitMbl UM OBITH TyCTHIMU. Takoe MOCTPOCHUE OKA3BIBAECTCSI OUEHD YI0OHBIM JIsI
MOJICIMPOBAHUSl AHAJIOTUM, OMUCAHMS O00JacTel ¢ POJOBUIOBBIMHU CBSI3SIMU
IOHSATUU U T.II.

JIroboii (ppeiiM COCTOMT M3 HEKOTOPBIX COCTABIISIONINX, UMEHA M COJICp)KaHUE
KOTOPBIX OIMHUCAHO HUXKE:

1. Umsa ¢peiima. O10 naentudukaTop, nprucBauBaeMblii ppeliMy, GppeiiM JoJKeH
MMETh UMSI YHUKAJIbHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms ciota. 9T0 naeHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UM BO (ppeliMe, K KOTOPOMY OH MPUHAIJIEKHUT. OOBIUHO UM CJIOTA HE
HECEeT HUKAaKOI CMBICIIOBOM HArPY3KH U SBJISIETCS JIUILIb HICHTU(PUKATOPOM TAHHOTO
CJIOTA.

3. Yka3zartenu HaclieZJoBaHUs. DTH YKa3aTeIN KacatoTcs TOJbKO (PpeMOBBIX CHCTEM
UEPAPXUUYECKOTO THUIAa, OCHOBAaHHBIE HA OTHOLIEHUSX “a0CTpaKTHOE-KOHKPETHOE”,
OHHM TIOKa3bIBAIOT, KaKyto HHMOpMaIIio 00 aTpulyTax CIOTOB BO (pperiMe BEpXHETO
YPOBHSI HACIEAYIOT CJIOTHI C TAKUMHU K€ UMEHaMU BO (ppeliMe HUXKHEro YpOBHS.
Tunuuneie ykxazarenu HacienoBanus Unique (U: - yHuKandbHbIN), Same (S: Takoi
xe), Range (R: ycranoBnenue rpanun), Override (O: urnopupoBatrs) u T.n1. U
MOKA3bIBACT, YTO (peiiM MOKET UMETh CIOTHI C Pa3HBIMH 3HAYEHUSIMHU: S - BCe
CIIOTHI JIOJDKHBI UMETh OJWHAKOBBIC 3HaueHUs, R - 3HaueHWe cioToB (peiima
HIDKHETO YPOBHSI IOJDKHBI HAXOAUTHCA B TIpeienax, yKa3aHHbIX 3HAUCHUSMHU CIIOTOB
¢peiima BepxHero ypoBHs, O - Ipu OTCYTCTBUH yKa3aHUs 3HaYEHHUE cloTa (ppeiima
BEPXHET0 YPOBHSI CTAHOBUTCS 3HAYCHHEM cIlioTa (peiiMa HIKHErO YPOBHS, HO B
cillydae OIpEJEIeHUs] HOBOTO 3HAYEHHUs CJIOTOB (PEeMOB HIKHHX YPOBHEM
YKa3bIBAIOTCS B KAYECTBE 3HAYCHUI CIOTOB.

4. Vka3zanue Tuna JaHHBIX. YKa3bIBACTCA, 4YTO CJIOT MMCCT YHUCJICHHOC 3HAYCHHUC,

8



100 CIYKUT yKazaTesneM Japyroro ¢peiima. K Tunam naHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurensusbiii), BOOL
(O0yneB), LISP (mpucoemunennas npoueaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuna), EXPRESSION (Beipaxkenue) u np.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciIoTa JOJIDKHO
COBIMIAAaTb C YKa3aHHBIM THIIOM MOdHHBIX 3TOT0 CJIOTAa, KpOMC TOI0 JOJIZKHO
BBITIOJIHATBCA YCJIOBHUC HACIICAOBAHU .

6. Jlemon. 3aeck naetcs onpenenenue aemonoB tuna [F-NEEDED, IF-ADDED, IF-
REMOVED u 1.1. JIleMOHOM Ha3bIBaeTCs MPOLIeIypa, aBTOMATUYECKH 3aIlyCcKaemasi
MIPU BBITIOJTHEHUU HEKOTOPOTO YCIOBUS. JEMOHBI 3aITyCKAIOTCS IPU

oOpalieHMH K COOTBETCTBYIOIIEMY cJoTy. Kpome TOro, neMOH SBISETCS
Pa3HOBUHOCTHIO MPUCOCTUHEHHOMN IPOLIEAYPHI.

7. Ilpucoenuuennas npoueaypa. B kauectse 3HaU€HHS CI0Ta MOKHO UCHOJIb30BaTh
nporpamMMmy ImpoueaypHoro tuma. Korma Mbl TOBOpUM, 4YTO B MOJEIAX
npeacTaBlieHuss  3HaHUU  (dpeliMamMu  OOBEIUHSIIOTCS ~ TPOLEIYypHBIE U
JIEKJIApATUBHBIE 3HAHUSA, TO CUMWTAEM JAEMOHBI U MPUCOEIUHEHHBIC MPOLETYpPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OcoOEHHOCTBIO MEepPAPXUUECKOU CTPYKTYpHI SIBISETCS TO, YTO HMH(popManus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YpPOBHE COBMECTHO HCIOJB3YETCSI BCEMH
dbpeitMaMy HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe npeicTaBiieHne KOH(pepeHIUH.

Hepapxuueckue (QppeiliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay (¢peiimMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperiMbl
noJkHbl copepxkaTh uHpopMmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpeiesieH (ppeim
KOH®EPEHIIUA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUe U 10 pa3BUTHO. OHU COCTaBIISIOT
nodepHre (periMbl. B HUX MoOryT OBITH J00aBJIEHBI CIOTHI: 00BEM TOPTOBIU U
OIOKET.



KoHdiep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMePY eCK T10 PA3BHTHIO
Aama Hama
Mecro Mecto
Tema Toprormst Tema PazeH1HE
JIOK/TaTIHK JOKITAYHK
IS-A
02.01.92 4 KoHpepeHIHs
Aama
Mecto KongepeHi-3an SK3EMIITAD

Tenma
Jornamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYI0 MOJIEIb MIPEACTABICHUS] 3HAHUN PeaTn30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo JUCHUIUIMHE 3a CCMCCTP Yy IMPCHoAdaBaTClIA IIPH COCTABJIANOIINUX!
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTC/Ib, OICHKA, CTYACHT, I10JIy4aThb.

2. BEIOMOCTh TPH COCTABIISIONINX: JUCIHILIMHA, CTYACHT, DK3aMEH, CEeMECTp,
npenojaBartesib, OlEHKa.

3. KoH(pEpeHIUs M0 KOMMEPUYECKHM BOMPOCAM TPU COCTABJIAIONIMX: JaTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moyly4eHHe OLIEHKM MpPHU COCTABJISIOUIMX: MpPErnojaBaTeib, CTYJIEHT, OLEHKa,
N0JTy4aTh.

5. WCMONB30BaHMS W3ACIUS TPU COCTABIAIONIMX: OpraHU3alus, pa3padoTKa
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3EIHS.

6. mndopmarmonnas ctpykrypa b/l B MammHOCTpOEHUM TIPU COCTABIISIONIUX:
bu3myeckre SOQPEKTH, TEXHUUYECCKHUE pEIICHHs, H3IeIns, OOBEKT ITOCTaBKH
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

7. xnaccuukanys npoAyKTa Py COCTABIIAIONIMX: HA3BaHUE, 00J1aCTh IPUMEHEHUS,
Croco0 XpaHeHus1, COco0 TPAHCTIOPTUPOBKHU.

8. ayautopusi (OnMcaHWE) TPU COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YeHUE,
COCTABJISIFOLINE, MECTOHAXO0XK/ICHUE.

9. JKMBOTHBIN MHP IIPpHU COCTABJIANOIIUX: BU/, TUII, CpCaa O6I/ITaHI/IH, OCOOCHHOCTH
IIOBCACHUS.
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JlabopaTropHsbie padoThl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

3. Omnpenenutsh NpeaMeTHYI0 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CUCTEMBI Prot€ge, a Takyke Ha mpUMepe CO3AaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananu3upoBaTh CO3/laBaTh MpaBWiIa JUisl MPOBEPKU

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

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

B kadectBe mpumepa Oymer paccmMoTpeHa WHGOpMAIUsS O KOHKPETHOM
ToBape (KOHKpETHOM cMapTdoHel) M Ha ee OCHOBaHMM COCTABIICHA TIEPBAs BEPCHS
B3.

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0BI MOTOM HE OBLIO CIIOKHOCTEH ¢ ee opManu3aiuei,
HEOOXOJIMMO OMpPEJEIUTh KAKUMHU CYHTHOCTSAMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 31o cyuHocty Mmoaenu RDF [1, 2] u sizsika OWL [4], T.K. MHOTHE CUCTEMBI
u Oubnmoreku, B ToM umciie Protégé moanep>KMBaeT 3TH CTaHAAPTHl, U OHHU
SBJIIOTCSL HAanOoJIee PacIpOCTPAHEHHBIMH.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C pa3HbIMU CUHTAKCHUCAMHU, peanu3ytomux ee [1].

OWL Taxxe MOXeT ObITh MpeoOpa3oBaH B HECKOIbKO HOTALMKA U B JIIOOOH U3

L https://www.dns-shop.ru/product/052629b3621f3330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/
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s31k0B RDF [4]. KoHKpeTHBIE CHHTaKCHUCHI OyayT OOCYKIAThCsS TO3HEE U BCE
MIPUMEPHI, OTIMCAHHBIE HUKE MOTYT UX HE TIPHUICPKUBATHCA.

Owntonorust B pamkax monenu RDF mpenmnonaraer ompeneneHue JHOObIX
MOHATUH MPEIMETHOW 00JIaCTH B BUIE TPOCK: CyOBEKT — MpEeauKaT — OOBEKT.
MHoXecTBO Takux Tpoek oOpasyeT rpad moHsATHH. CyOBeKTbI U OOBEKTHI
WHTEPHPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO Ipada, a MpeMKaThl Kak ero
nyry (M OMpEeNessioT OTHOIICHUS MEXIY CYITHOCTSIMH). BepmmHbl MOTYT OBITH
CJIEIYIOUIUX THUIIOB: pECypc, MycTasi BEPIIMHA.

Pecypc omnmceiBaeT HEKOTOpOE MOHATHE PEaTLHOTO MUpa M pa3jiesaeTcs Ha
CCBUIOYHBIE pecypchl W cKasgpHble. CCBUIOYHBIE PECypCchl — 3TO HEKOTOpHIS
MOHATHUS, KOTOpPbIE MOTYT UMETh XapaKTEePUCTUKU (Hampumep, cMapTdoH,
cmapthon SMGI965FZPHZER, »skpan). TakuM TOHSATHUSAM MPUCBAUBAECTCS
riobanbHblii  yHUKaTbHBIN uaeHTHdukarop IRl (Internationalized Resource

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

TaKHe PEeCypChl MOT'YyT HaXOJIUThCS KaK HA MECTE CYObEKTa, TaK U Ha MECTE O0BEKTa
B 3aBUCHUMOCTH OT MPEINKATA.

CkansipHble pecypchl yKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTePUCTUKU U
ABJISIIOTCSL TIPOCTO 3HAYEHUEM ompenesieHHOro tuna. COOTBETCTBEHHO, TaKUE
peECYpChl MOTYT HaXOIUTCS TOJILKO Ha MecTe 00bekTa. Ho, mpu 3ToM 111 HUX MOKET
OMPENENAThCS TUMN W JJII CTPOKOBBIX 3HAYEHUN MOXKET OINPEEsAThCS S3bIK.
Hampumep, s Hamield mpeaMeTHOW OOJAacCTH TaKMMU CYIIHOCTSMH MOTYT
ABIAThCA: 6.2 (KOHKpeTHas auaroHanb 3kpaHa; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (I[BET; String; pyCCKUii).

Taxke HEOOXOIMMO OTMETHUTh, YTO «IIPEAMKAT " TaKXKE MOXKET OBITh
«CYOBEKTOM ™ WJIK «0O0BEKTOM ™ B paMKax JIPYyTrux TPOeK. ITO HE0OXOAUMO YTOOBI,
HaIlpuMep, ONUCaTh OrPAaHUYEHUS JAHHOTO OTHOLIEHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUIHO M3 KOHIEMIIMU MOJICNH, MPEAUKAT MOXKET CBS3BIBATH TOJBKO 2
pecypca. Ho, 310 pemaercs ¢ NOMOLIBIO BBEAECHUS MPOMEXYTOYHOW BEPIUHUHBI U

pasziefieHueM CBSI3M Ha HECKOJIbko OuHapHbIX. [Ipu »TOoM BepmmHa He Oynaer
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MPEACTABIATh MOHATUE PEATHLHOIO0 MHUpPA M €l HET CMbICIA JaBaTh YHUKAJIbHbBIN
I00ANBHBIA WIAECHTU(UKATOP, JOCTATOYHO JIOKAIBHOTO JIJII COCTABJICHHS TPOEK.
NMeHHO 1711 TaKMX BEPIIMH M BBEJECH 0oOCykjaaemblii Tum. [Ipu 3ToM He Bcerna
OYEBHJIHO CTOUT JIM BBOJWUTH JUIsi TOW WJIM HWHOH CYITHOCTH TJI00aIbHOM
unentudukarop. Hampumep, KOHKpeTHbI cMapT@oH o0OsamaeT  psIoM
XapaKTePUCTUK JUCIIes M OBUIO PEIICHO BBIJACIUTh JIUCIUICH KaK OTACIbHYIO
cymHOCTh. [Ipy 3TOM 1151 HAC OH SABISETCS HEOTHEMIIEMON YacThi0 cMapTQoHa, a
MIPOU3BOJIUTENIb CMapT(HOHA MOKET CTaBUTh Pa3HbIE MOJICTH JUCIUICS] OT Pa3HBIX
MPOU3BOJIUTENICH MPU YCIOBUU COXPAHECHHS XapaKTepUCTUK. Torma MoxkeT ObITh
1eecoo0pa3Ho UCIOIb30BaTh MyCcTyro BepimmHy. C apyrodl CTOPOHBI, €Clu
MIPOU3BOJIUTEIIb MPUCBOMII TAHHOMY JIUCIUICIO OTIPEACIICHHBIM KO, TO MOXKET OBbITh
1eecoo0pa3Ho BBIICTUTh €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJICH U Ha
JIpyroi cMapTdoH, a Takke OyIeT MPOIIE pealn30BbIBATh, HAIPUMED, 3aPOCHI JIJIS
ONpEACICHUs] CEPBUCOB, TJI€ €CTh B HAJWYMM JMaHHBIM guciuieit. st mpumepa
MyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PEUICHUE™ Y KOHKPETHOTO

JIUCIIIeS:

SM-D-G965FZPHSER pa3pemienne _x
_ X ropuzoHTaib 2960
_ X BepTukaib 1440

JlaHHbIE TPOIKK OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-G965FZPHSER icac: 2deal i oM dosaiaig ol 50

» 1440

BEDTUKa/b

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucruies

CTOUT OTMETUTbH, UTO JAHHBIC TOHATHS TaKXKe MOXXHO OBUIO OIHUCATh C
UCTIONB30BaHUE 2 CBS3EH «paspelieHue rop—, «paspemeHue Bep— u 0e3
IPOMEKYTOUHON BEpIIMHBI. UTO MOKa3bIBAET, YTO CO3/aHNE OHTOJIOTUU OCTACTCSI
BapHAaTUBHBIM MPOIECCOM, 3aBUCAIIUM OT KOHKPETHBIX LEJeH W MpearnouTeHHit

pazpaboTuuka.
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Kak mnpaBuno IRI pecypca coctroutr wu3 wuzaentuduxaropa b3 wmm
IPOCTPAHCTBAa HMMEH M HUAEHTU(UKATOpA IOHATHA B HeMm. Hanpuwmep,

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

MOHATHE «phonel— B b3 TOBapOB c UACHTU(UKATOPOM
«http://myontololgy.org/goods#—. UtoObl HE mnHMcaTh KaXIbIA pa3 IOJHBIN
unaeHtudukarop b3 wiM npocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoOXHO 3ammchiBaTh «mo:phonel—, rae moxy «mo:— Oymer
noapazymeBarbes nmoiHselil IR B3.

Cranpapt RDF BBOAMT HE TONBKO KOHLEIINIO, HO U 3 POCTPAHCTBA UMEH C
obmumu nousitusimMu: rdf, rdfs, xsd [3]. ['ae xsd onuckIBaeT TUIIBI, KOTOPHIE MOMKHO
HCIIOJIB30BaTh B OHTOJOTUsIX Ha 0a3ze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, pazperieHue aucmiiess Mo TOpU30HTAIU
MOTJIO OBITH OTIMCAHO CIIEAYIOIIMM 00pa3oM: X FTOpU30HTaNb ‘29607 MXxsd:integer.
OcuoBuble oHsTHs U3 rdf, rdfs, koTophie OyyT UCTIONIB30BATHCA B paMKaxX JaHHOU
paboTsl: rdfs:Resource (monsitue pecypca, onucannoro panee), rdfs:Class (monsitue
knacca), rdf:Property (monsrtue otHomenus), rdfs:subClassOf (otHomenwue,
KOTOpOE€ OMpeNeisaeT «CyOheKT™ Kak mojkiacc «oobekrta™), rdfs:subPropertyOf
(OTHOIIEHHE, KOTOPOE OMpEAeIsIeT «CYObEKT— KaK yTOYHEHUE «OOBEeKTa ™,
SIBJISIIOIIETOCsT OTHOIIeHHeM), rdfs:domain (oTHoOIIEHHE, ompenesolee 00IacTh
ONpEeNeHus] ApPYyroro oTHouueHus), rdfsirange (OTHOIIEHHWE, OIpeAeNsolee
obacTh 3HAYEHUs Jpyroro oTHomieHus), rdfitype (oTHoIeHHE, KOTOpOe
ONpEIENSIET «CYOBEKT ™ KaK IK3EMIUISIP «OOBEKTA ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUN. OH
MMEeT HECKOJbKO BapHAHTOB CHUHTaKcHca (B TOM uuciie (yHKIIMOHATBHBIN), a
TaK)Ke MOXET ObITh IpeoOpa3oBaH B noOoi u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCSA Kak
HajacTtporika Hajx RDF, kotopass yTOYHAET MOAXOA K CO3JIaHUIO OHTOJIOTHH,
paciImpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 MPOCTPAHCTBA
UMeH owl).

b3, co3manneie ¢ wucnonp3oBanueM OWL mnpeamnonarator, 4to Ha HHX
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MPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMMPOTUBOPEUUBOCTH b3,
BBIBECTH HOBBIE OTHOILICHMUS.

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bee nonstus, onucanHbie panee B paMkax RDF, a Takxke HEKOTO-
pbie HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanve MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca yepe3 BbipakeHue. Hampumep, «KamepodoHn— — 310 TenedoH, KOTOPHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHUEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI U YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJKHBI OCTaBaTbCs MCTUHHBIMU. Hanpuwmep, Ha OTHOILIEHUE
«mnoTHocThl IMKceneii~ MOryT ObITh HaJIOXKEHBI OrpaHUYEHHUS Ha 00JacTh
ONpENENeHUs] — IK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0e
yucio—. [Ipu sTom ecnu B 6aze 3HaHuit OyaeT Tpoitka «G mmoTHocThl IMKcenein
529—, TO 3TO MOXKET MPUBECTH KakK K ommnOke (eciu G TOYHO HE MOXKET SIBJISITHCS
IK3EMIUISIPOM Kiiacca «Jlucmeii—), Tak u K BbIBoay HoBoro oTHomeHus «G rdfitype
Jucrmen—.

Kak y>xe ObL10 ckazano Beiiie, OWL qo06aBisieT HOBbIE TOHSATHS U aKCUOMBI.
Jl1st nanHOM pabOThl HEOOXOAUMBI CIEAYIOIINE TTIOHSTHS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBnsroniuiicst mpe1koM BcexX KJIacCOB. AHaJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [loaknacc otHommenuii (rdf: Property), cBs3bIBarOIINX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomenwii (rdf:Property), cBsi3pIBaronmx pe-

cypc ¢ IRI u nurepar;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu

object/data property, siBistroreecs mpeakoM Becex Object/data property;
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6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, re yl u y2 pa3zHsie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHomeHHe, NeKTapUpyIolee, YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMIUIIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTUHU HE MOKET CYyIECTBOBATh JiBa TpuilieTa «x rdfitype yl—, «x rdf:type
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOIUMBIE JUISI COCTABJICHUS BhIpaxeHHi. byayT onuceiBaTh
npu nosasieHnu (owl:members,, owl:unionOf u 1.71.)

Teneps, Korja CyuHOCTH, KOTOpPbIe MOTYT OBITh UCIIOJIb30BaHbI, 0003HAYECHBI,
MOJKHO CITAHUPOBATh 00IIIee onrcanne npeameTHon obaactu. OHO pa3zeneHo Ha
OIMKMCAHME KJIACCOB, SK3EMILISIPOB M OTHOIIICHUN MEKy HUMH (PHUC. 2) U ONHCAHKE

caMUX OTHOIIIeHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

rO/, BbINYCKa |
e npovssoguTens
& — Tosap 8Lty SM-G965FZPHSER
(@]
2 rdfs:subClassOf \‘\
2 SM-D-G965FZPHSER
§ CmapTdoH (ifiyme AMaroHans TEXHONOrMA yacTb
. 3Kpa 3roT! HUA 3KPpaHa
L YacTb TOBapa | uper AMOLED Exynos 9810
— 6.2 pasdewenune 8
|| < 3KpaHa KON-BO
Oucnnen HHGTHOCTD aHa MNH aneo
§ nuKceneiz e 8
& || Pimtena paspe e paspellieHme yacrtoTta pabpTb
w} P 529 “3oiTans
2 BEPTUKA/Nb  MpoLeccopayrLL
wv
2 sa [2.9, 1.9]
5 |— nNpoueccop /d(y P 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBaOMIETo KIacChl, YK3eMILIAPHI M UX OTHOIICHUS B

paMKax omucaHusi cCMapTHOHOB

16



owl:Property — cBobogHoe

rdfs:sylsProneyOf rdfs:range

17,

xsd:string

—— Y4acCTb TeKcToBoe

rdfs:domain rdfs:range

[ » Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L» Yactb To?( paspelleHune
Koa npoussogutens — ‘
rdf

d sirange
ncnosoe i« TexHONOrMA N3roToBEHUA PaspelueHme
rdfs:range 3KpaHa
! xsd:double rdfs:subPropertyOf w;‘domain
rdfs:domain Ovcnneit

rof, BbiNycKa _/ rdfs:domain
paspelueHue

ANaroHanb aKpaHa

FOpPU30HTa/lb

Puc. 3 ®parment rpada, onuchIBaOIIEro CBOMCTBA B paMKaX ONMUCAHUS

CMapTPOHOB

B pamkax npuBegeHHOT0 (hparMeHTa KJ1IacCOB BBIJICICHBI OUYEBUIHBIC KIIACCHI:
«ToBap», «Cmaptdon». Takxke BbIIETEHBI HEKOTOPHIE OTIAECIbHBIE COCTABIISIONINE
cMmapTdoHa Kak Tojakiacchl kiacca «Yacte ToBapay: «Jlucruiei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIEe OOJIbIlIE BCEro HWHTEPECYIOT MOKymnaTesned W Hauboyiee UEHHbI MpHU
o0paboTtke nHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3a71aBaThCsI
OTHOILICHUSIMU MEKTy KOHKPETHBIM CMAapT(POHOM M KOHKPETHBIMU 3HAUYCHUSMU (Ha
M300pKEHUM B KayecTBE MpUMEpa TaKWX OTHONICHUH MOXKHO BHUIETh: «TrOJl
BBIITYCKa», «KOJA mpou3BoautTens»). CTOUT OTMETUTh, YTO HEKOTOPHIE Y3JIbl
(manpumep, «[2.9, 1.9]») 3ananbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3a/JaHHE
OyZneT 3aBHCETh OT HCIOJB3YEeMOTO CHHTAaKCHCAa W/WIW  BO3MOXKHOCTEH
HHCTPYMEHTAJILHOU CUCTEMBI.

B pamkax npuBezeHHOr0 (pparmMeHTa CBOMCTB HE cenaHo pasaeneHue Ha Ob-
jectProperty m DataProperty Bo u30ekaHue H3MUIIHEH KOHKpeTu3anuu (mpu
peanuzauuy pasfieleHue JeNaeTcs OYeBHAHBIM 00pa3oM). B pamkax mpsiMbIX

HaCJICOAHUKOB «owl:Property» BBIACJICHBI THUIIbI BO3MOXXHBIX OTHOIIICHUM: «Y4aCTh)»
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(m7mst cBsI3W TOBapa C €ro 4acThi0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/ pa3pEeIICHUE)
(TaHHBIE CBOMCTBA ONIPEACIISAIOT TPYIIITY CBONCTB, 00bEIMHEHHBIX 00IIIeH 007aCThIO
onpenenenus. Pa3aenenue Ha TEKCTOBOE U CBOOOJAHOE CHENAHO JJISl YIPOILECHUS
nanpHenmen o0OpaboTku. [log TEKCTOBBIMH TOJPa3yMEBAIOTCS KOHKPETHBIC
3HAYEHHUA, KOTOPBIE TOTOM MOTYT OBITh MPE0Opa30BaHbl B MepeuncisieMbli Tum. B
paMKax CBOOOJIHBIX € OMHUCAHMSI MOTYT COJEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTePUCTUKY, 3aMMCAaHHYIO pa3HBIM 00pa3oM | T.1.), «unknowny (Tpymma
XapaKTEPUCTUK, 100aBIsIEMbIX aBTOMAaTUYECKH B Tpolecce cOopa mHopmaiuu,
JUIS. KOTOPBIX HEBO3MOXKHO OMPEACIUTh MPUHAJICKHOCTh K paHee OMHCAaHHBIM
rpymnmiam).

Heo6xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 MpUBEIACHBI TOJIBKO
dbparmentsl rpada ana ynpouieHus. OctaBmuecs (PparMeHThl OMHCHIBAIOTCS
aHAJIOTUYHO U HE 00J1aat0T JOMOJIHUTEIEHBIMU OCOOCHHOCTSIMH.

T.x. onucanue TOJKHO MOIPa3yMeBaTh BO3MOKHOCTh cOopa nH(popmanuu
C HCIIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
3TOM OYJET MPOUCXOIUTH 100ABIEHNE HOBBIX CYIIIHOCTEH:

1. IMonyuuth ¢ neTanbHOM CTpaHUIIBI TOBapa CIHCOK XAapaKTEPUCTUK B BUJE
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOJMMBIX OTACNIbHBIX TMOJIeH (CChIIKA, KO TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectn mnouck mnoAkiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTerOpUM pPacCMaTpuBAEMOro ToBapa. ECiiu He HalIEH, TO CO3/1aTh,
3 Co3aaTh 3K3eMIUIAp MOJYyYE€HHOro B 1.2 Kkjacca (jokainbHas 4acth IRI
dopmupyetcs kak «Kox mpomsBoautens» win kak «Komg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaKi0M XapaKTEPUCTUKA
4.1. IIpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTHKAa K OMUCAHMSI KAKOr0-TO W3
noJIKjaccoB kiacca «Hactes ToBapa». [logkmacesl kimacca «Hacte ToBapa», a
TaKXe€ OTHOIIICHUS, CBSI3AHHBIE C HUMHM 33JIaHbl 3apaHee U HE U3MEHSIOTCS B

mponecce c60pa I/IH(l)OpMaI_II/II/I. ]_—[J'IH KaXXJI0Io N3 TaKuX KJIaCCOB 3a1ar0TCA
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CIIUCKH TIOJIeW W TpaBujia X npeobOpazoBanus. KoOHKpeTHBIC peann3aiuu

3TOM YacTH He OyAyT paccCMaTpPUBATHCA.

4.2. Ecnu OTHOCUTCS, TO TOJIYYUTh 3K3EMIUISp (@ MPU OTCYTCTBUM CO3/aTh)
COOTBETCTBYIOMIEH YacTu (popmupoBanus jJokanpHOU yactu IR miis Takux
yacTel Takke mponucaHo B mpaBwiax u3 1. 4.1.). nsg momxyyeHHOTO
HK3EMIUISIpA 337aTh OTHOLIEHHUE, CBA3BIBAIOLIEIO €r0 C paccMaTpuBaeMoun
XapaKTEPUCTUKOM.

4.3.Ecnu HEe OTHOCUTCSA, TO HAWTH OTHOIIIEHHUE MO0 UMEHHU XapaKTePUCTUKH (TIpU
OTCYTCTBUHU CO3JaTh OTHOLIEHUE C TAKUM UMEHEM KaK JIOYEPHEE CBOMCTBO
JJIs. CBOMCTBa «unknowny» WM TUNM3UPOBAHHOTO CBOMCTBa). CBsi3aTh
HK3EMIUISIp TOBapa C pacCMaTPUBAEMbIM 3HAYEHUEM XAPAKTEPUCTUKHU
MOJTYYEHHBIM OTHOIIICHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxoia. B oTnuuuum ot

PESAIMOHHON MOJENH, B JIIOOOH MOMEHT JIETKO MOTYT ObITh JOOaBIIEHBI HOBBIC
OTHOUIEHUS], TPOU3BEAECH MEPEHOC UX B APYTYIO TPYNIY, IPOU3BEICHO 33/IaHUE UM
HOBBIX orpaHu4eHuil. Takxke paboTra ¢ onmMcaHueM MPeIMETHONW 00JaCTH B IIEJIOM
BEJIETCS B TEPMUHAX OOBEKTHOM UITK JIF000I MHTEpecyrolei Hac Moaenu. [Ipu aTom
W3MEHEHMS, KaK MpaBWIO, HE BEAyT K JOJITOMY OXHUAaHUS (T.K. 4alle BCEro
JIOCTAaTOYHO U3MEHEHUSI HECKOJIBKHUX TPOECK).

[TonyuuB oOuiee HepopMaibHOE ONTUCAHUE MOJIENTH, MOKHO MPUCTYTIATH K €€
dbopmanuzanuu U peanusanuu b3 ¢ HUCMOIB30BaHMEM KOHKPETHOTO CHHTAKCHCA
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HAeNnaTbCid MapauiebHO C
HCIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TIOCIIE  3allycka CHCTEMbl  HEOOXOAMMO  3a/1aTh
UJeHTU(PUKATOP OHTOJIOTHUHU Ha BKIajike «Active ontology» B mosie «Ontology IRI»
(puc. 36). JlanHblii uaeHTA(GHUKATOP TAKKE ONpeAesseT u 0a30BbIi npedukc. J{ms
nzoopaxenHoit ourtosorun IRI Oyner «http://myontologies.com/goods», a
0a30BbIN npeduxc TUTS BCEX CO3/1aBa€MbIX CYIIHOCTEH

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

File Edit View Reasoner Tools Refactor Window Help

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

|Active ontolog |Entities | Individuals by class | DL Query |

Ontology header: EISEE J Ontology metrics: EN=E
(UM L lhitp-//myontologies.com/goods 6 Metrics

Ontology Version IRI

Annotations

Class axioms
|Ontology imports | Ontology Prefixes General class axioms

Direct Imports

Indirect Imports

No Ressoner set. Select a ressoner from the Reasoner menu v/ Show Inferences S

Puc. 4 Bxiagka «Active ontology» B cucteme Protégé (a — manens B BKIAJ0K C

aKTUBHOMU BKJIaIKOM «Active ontology»; 0 — MAEHTHU(PUKATOP OHTOJIOTHH )

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
Active ontology Entities | Individuals by class DL Query

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

Data propgtties Annotations: owl: Thing

Classes Y| Object properties

. Annotations
Clas s hierarchy: ovl. Thing. ]

a2

s Asserted ~

Add subclass... Ctrl-E
EIEEE
Add subclasses...
Duplicat¢Adds a sub-hierarchy below the selected class created from tab indented text|
Change IRl (Rename)... Ctrl-U

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C e TR
"7 show IRI in Web browser B

Convert to primitive class Ctrl-P

Convert to defined class Ctrl-D

Remove disjoint classes axioms for subclasses...

tMEHTOB:

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKJIanakon «Enititesy; 6 — maHeIb BJI0KEHHBIX BKJIQAOK BKIIaaku «Entitiesy ¢
akTuBHOM BKJIaakon «Classesy; B — cynepkiacc owl: Thing; r, 1 — kHONKH

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOOMMO CO3/aTh Hepapxuio kiaccoB. i 3Toro HE0OX0AUMO

BBIICJIUTH KJIacC, TIOJIKJIACCAMH KOTOPOTo OyIyT BEPXHUE KJIACCHI HAIlIEH nepapXuu
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(B HameM ciaydae owl: Thing, puc. 5B). [lociie 3TOro BeI3bIBaTH KOHTEKCTHOE MEHIO
(mpaBoii kHomkou Mbimu — [TKM) u BeiOpaTs myHKT «Add subclasses» (puc. 5r).
Kraccel Takxke MOTYT T00aBISITHCS IO OTHOMY (pHC. S).

[Tpu naxatun Ha KHOTIKY «Add subclasses...» mosBiIsIeTCS OKHO J0OaBICHUS
uepapxuu nojkiaccos (puc. 6). Kaxknas BBeZileHHAs CTPOKa B TAHHOM OKHE CO3/1aeT
OTJIEIBHBIN Kiacc (myTeM ao0aBiieHuss B OHTONOTHIO Tpoek «x rdfitype owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI coznaBaemoro kiacca, 3aiaBaeMblil kak «{IRI
OHTOJIOTHH } #{00paboTaHHOE MMs_Kiacca}» (B paMkax oOpabOTKM MMEHHU Kiacca,
IIPOUCXOJIUT, HAIpUMEp, 3aMeHa Ipobena Ha «_»);y — IRI poaurenbckoro kimacca,
KOTOpBIN 3amaercs kak owl: Thing st knaccoB, 3agaHHbIX 0e3 oTcryna u kak IRI
ONMKaMIlero BEpXHEro Kjiacca ¢ MEHBIIMM OTCTYIOM JJIsi OCTalIbHBIX (OTCTYIIbI
3agaercs Kak «Taby).

[Tocne HaxaTus Ha «Continue» NOSABIIAETCS OKHO, IpeIararoliee co3aarh s BCexX
CO3/1aBa€MbIX KJIACCOB OJHOTO YpOBHS OoTHOIIeHUs: «owl:disjointWithy. J{ms stoit
3aJ]a4M COTJIamaeMcsl.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue Cancel

Puc. 6 OxkHO co31aHus HepapXUH MOJKIACCOB B cucteMme Protége
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[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpauyecKoro npeAcTaBieHUuss HEOOXOAUMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 3aech OyayT BUIHBI KJIacChI,
IK3EMIUIIPBI M object property. PaccMoTpeHne TEKCTOBOIrO NpeaCTaBIICHUS
MO3BOJIUT HAM YBUJAETh KAKHE MMEHHO TPOWKH HMHCTPYMEHTaJIbHAs CUCTEMA
co3JaJia Ha JaHHBI MOMEHT U JIy4Yllle IIOHATh KaK OHa padoTaeT (B HEKOTOPBIX
Cllydasix MOBEJEHHUE CUCTEMBI MOXKET ObITh HACTPOEHO, 3/1ECh pacCMaTPUBAETCA
MOBEAECHUE N0 YMOJIYaHHIO). [l 3TOro HeoOXOAMMO COXPaHUTh OHTOJIOTHIO
(File -> Save As). IIpu coxpaHeHUM Ha TaHHOM 3Tare HEOOXOAMMO BBHIOPATH

cuntakcuc «Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

. H = =
BTN Bl (B %A04[A[d [R6[Q @@ @ b
Paspelerune
" Tosap
e dacTL_toBapa g ]
) Tosap ]7[ ) Paspewenne l @ Yacrs_tosapa |
& Kamepa ] [ AkKymynsTop ] [ Mpoueccop ] [ » Cmaprdon ] [ Aucnnen

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB NOJy4YMBIIMICS (haiil MOKHO YBHUJAETh NPUBEICHHBIN aajiee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#OmnpezneneHue o0mero npegukca BCEX CO3JaBAaEMbIX CYLIHOCTEH (nanee

MOXXHO BMECTO HCTO ITHUCATDh «»
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@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npedukcoB owl, rdf, xml, xsd, rdfs
# «.» SBISETCS CHMBOJIOM Pa3elIUTEIeM TPOEK

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

#nanee IRI Hamieit oHTONIOrMM OMIpeENIeTCA KaK SK3EMIUISIP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

#«;» SBISIETCS CTIENMAIBHBIM Pa3AeUTENIeM TPOEK U MOCIE HEro UieT

JBOMKA «IIPEIUKAT — 00BEKT», & «CYOBEKT» OepeTcs U3 NpeablIylIe TPOolKu
:Axkkymyasatop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. aro skBHBaJieHTHO 3amucu <«:Akkymynsarop rdf:itype owl:Class
: Akkymyasitop rdfs:subClassOf :Hacts_ToBapa»

#]Jlns moaknaccoB owl:Thing otHomienue rdfs:subClassOf moxker ObITH
OITYIIIEHO TMpU TeHepanuu (daina

:Pazpemenue rdf:type owl:Class .

#]lanee onmuckIBarOTCS OOITUE aKCHOMBI. B Haliem cirydae 3To HECKOJIBKO
YCIIOBHI Ha TPYMIIBI KJIACCOB OJTHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITH PK3EMIUISIPAMH OJJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIIHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkkymymstop :Jucmieit :Kamepa :Ilpormeccop )] .

[TpeoOpazyem MociaeHIOI0 3aMMCh B BUJI TPOEK JIJIsl €€ TOHUMAHWS, yYUThIBAs
9TO: «[]» — MO3BOJISAET 3a4aBaTh MYCThIC y3JIbI; «()» — IMO3BOJIAET 3a7aBaTh CIIUCKU
(mnsa 3amanust cnuckoB B RDF ecthb cnenuanbhbeiii knacce rdf:List u oTHoOmeHHs
rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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

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

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

DTO TaKkKe MOXKET OBITh 3amucaHo B (yHKIMoHaIbHO cTrie: DisjointClasses(

:Axkymynsarop :ucrneit :Kamepa :IIporeccop )

[loHMMaHWe CTaHIAPTOB M CHHTAaKCHCca OO0OJierdaeT JalibHEHIIyr0 padoTy ¢
OHTOJIOTHEH (B 0COOEHHOCTH PaboTy C 3alpOocaMu M PeIaKTUPOBAHUE OHTOJIOTHUH U3
nporpaMMmHOro komaa). Kpome toro, cucrema Protégé peanmusyer Ha ypoBHE

uHTepQelica He Bce onepauuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3JaHUS

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

cinydaeB). Takke CTOUT OTMETUTh, YTO MHOTHE OITMCAHMS TaK WM WHAYE TPHUICTCS
MHACATh CAMOCTOSITEILHO B COOTBETCTBUU C OMpeiesieHHbIM cuHTakcucoM (defined

classes, CJIIOXKHBIC OI'PAHHMYCHHUA Ha IIOJIA M T.O. PCAIU3YIOTCA B CHCTCMC C

ucroas3oBanueM Manchester Syntax [7]).

Hanee neodoxomumo 3anath Object Properties. OHM 3a7at0TCsl aHAJTOTUYHO

uepapxuu KiaccoB Ha Bkiaake «Object Propertiesy. (puc. 8)

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

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology Entities Individuals by class DL Query OntoGraf

v Search...

|Individuals = = owl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tor

|Annotation properties 'Datatypes ' Annotations Usage

Data properties !

Classes  Object propertiesa \

= 3] Asserted ~
Add sub—propenies...,_

O Description: owl:topObjectProperty

Functional Equivalent To

Annotations

L7 SubProperty Of

Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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

EMEEE

i

Puc. 8 Jlo6arnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—
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KHOIIKAa J00aBJICHUS UEPAPXUH OTHOIICHHI)

Ha nanHoM 3Tarne HeoOXoIuMoO 3a7aTh CBOMCTBA «4acTh» U «pa3peuieHue». [lanee
OIMILIEM 3TH CBOMICTBA OAPOOHEE, a UMEHHO 3a/1aJJUM 00JIaCTh ONpEAEICHUS U 00-
JacTh 3HAYEHUSI.

Jlna cBOMCTBA «4acThy» 00nacTh onpenenenus «ToBapy, 0061acTh 3HAYCHHUS
«Yactp_ToBapa». [lnga Toro, utroObl 3aaarh 3Ty HH(OpPMaLMIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (pHc. 9a), HaiiTh pazaen « Domainsy B MOSBUBLIEMCS OMIMCAHUN

U 700aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOIIMUM Kjacc

cymHoctel (puc. 9r).

File Edit View Reasoner Tools Refactor V - . :
- | Data restriction creator Class hierarchy |
< htip nyen 1es.com/goods | & = % P |
il M goods (o /imyentologies com/300%) | | Class expression editor 'Object restriction creator |
Active ontology Entities |Individuals by ** ** = Asserted -
Individuals | v ®owl:Thing
Annotation properties  Datatypes | f ?33931”31*“3
Data properties 1 =
2 = L4 D
Classes Object properties
- Asserted ~
v-mowl:topObjectProperty
g acTL Pl
‘= paspelleHue
OK Cancel

Transitive ™ owl:topObjectProperty

Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) +

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

Irreflexive

Puc. 9 3ananue undopmanuu o Object Property B cucteme Protégé (a — BeimeneHHOE
CBOMCTBO «4acTh», O — KHOMKaA J00aBJICHUS HOBOW OOJIACTU OMNpeIeTeHUs, B —
KHOIIKa PEIaKTUPOBAHMS CYIICCTBYIOIICH 00JIacCTH OIpEACIICHHUs, T — aKTHUBHAs

BKJIJIKa HEPAPXHH KJIACCOB MPH 33JIaHUU 00JIACTH OTIPEICTICHHS CBOMCTRA)

[Ipu 5TOM BO3MOEH HE TOJHKO BHIOOpP M3 CYIIECTBYIOIIMX KJIACCOB, HO U
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3aJaHue 4epe3 BbIpakeHUs Ha Bkiagkax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCS OJHUM U3 TIPUMEPOB, TI€ TPHUIETCS
ucnosib3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To amamormm co3marorcsi Data Properties. IlomHBIH CIHCOK CBOWCTB,
co3gaBaeMbIX B AJaHHOU b3, mpuBeneH Huxe (Mpu CO3AaHUU HEOOXOAUMO 3aMEHUTh
«;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI MPOU3BOJUTENS; IIBET 3asBJICHHBIA MPOU3BOJIUTENEM; CETh 2g;
ceTb 3g; yactoTa lte; dopmaT sim KapThl; TEXHOJOTHS HM3TOTOBJICHUS SKpaHa;
MaTepuan KOpIyca; 3aluTa KOpIyca; 3aluTa OSKpaHa; CTENeHb 3allUThl;
OlepalliOHHasi CHUCTEMa; MPOU3BOJUTENb MpOIeccopa; MOJENb IPOLECCOpPa;
KOHUTYpamus mporieccopa; rpaduIecKuii YCKOPUTEb; TUI BCIBIIIKA OCHOBHOMN
KaMephbl

YHCIIOBOE

TOJl BBIMYCKA; YHCJIO SIM KapT; OWaroHaidb JKpaHa; pa3perieHHe
TOPU30HTAJb; pa3pellieHue BEpTUKaIb; pa3pelleHue Kajap/ceK; IUIOTHOCTh
MUKCeJIeH; KOJMYECTBO I[BETOB AKpaHa MIIH; KOJIMYECTBO sI/Iep; YaCTOTa Mpolieccopa
ITI; O0BEM OINepaTUBHONM TaMaATH T10; OO0OBEM BCTPOCHHOW MaMsTH T10;
MakCUMaJbHBIH 00BbEM KapThl MaMiATH TO; KOJMYECTBO OCHOBHBIX KaMmep;
KOJIMYECTBO METAIIUKCEJEH OCHOBHOM KaMephl; amnepTypa OCHOBHOM KaMephbl;
KOJIMYECTBO METanmuKcenae (QpoHTAJbHOM KaMmepbl; KOJIMYECTBO (PPOHTAIBbHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMst pabOThI B peXUME pa3roBopa; Bpems
paboThI B peKUME OKUJAHUS; IIMPUHA; BBICOTA; TOJIIMHA; BEC

JIOTHYECKOe

aBTO()OKYCHPOBKa OCHOBHOHM Kamephl, ONMTHYECKas CTaOWIM3aIus
OCHOBHOM KaMephbl; HaJW4he BCIBIILKA (POHTAIBHON KaMmephl, HalIUdue
OecTpOBOHOMN 3aPSIKH

CBOOOHOE

KOHUTypaluusi MNpoleccopa; MaTYUKH,; OCOOCHHOCTH OCHOBHOM

KaMCpbl; KOMILJICKTAIlH, 6I/IOM€TpI/I‘{€CKa$I 3aliuTa, OCOOCHHOCTH
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JI5is HUX Takke HeoOXO0UMO 3a/1aTh 00JIaCTh ONPEeNICHUs U 00JIaCTh 3HAYCHHUS.

CTOUT OTMETHTB, UTO ISl BEPXHUX CBOWCTB B MEpapXUU Oy/eT 3a4aBaThCS TOIBKO
00JacTh 3HAYCHHUS, T.K. TAKHE OTHOIICHHSI KaK «IMCIIOBOE» MOTYT CBSI3BIBATH JTFOOOM
«CcyOBeKT», HO TOJBKO ¢ yucioM. OKHO 3amaHue obyacTu 3HaueHus i data
properties OTJIMYAETCs OT aHAJIOTUYHOTO 1S object property (puc.10). s cBoicTB
«YUCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOoe» 00JacTh 3HAYCHUS
3aJjaeTcsl ¢ HCmoib3oBaHWeM Bkiagku «Built in  datatypes», Ha KoTOpoO#

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

'Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3aganus o61actu 3HadeHus 1)1 data property B cucteme Protégé

J171s1 HEKOTOPBIX CBOMCTB HEOOXOIMMO 3a1aTh AOTIOJIHUTEIbHBIE OTPAHUYECHHUS.
Jlnis aToro ucnosib3yercs Bkiagka «Data range expression» u Manchester Syntax.

Pa3bepem HekoTopble u3 cBOMCTB. dopmarTbl CUM KapT CTaHIAPTU3HPOBAHBI:

[Tonuopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF),
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Bcerpoennsie (E-SIM). TTotomy MOKHO 3aaTh JOMOJHUTEIBHOE OFpaHUYEHUE HA

CBOMCTBO «popmar sim kapTe» (puc. 11).
dopmaT_sim_xapTbl x

‘Data range expressibn .
‘Built in datatypes |

{ll1F;l!’ ll2FFll, HSFF", II4FFI|’ IIE_SIM"}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETBHBIX OTPAHUYEHUN HA CBOMCTBO «(dopmaTt sim
KapThI
Paccmotpum, uto npu 3TOM co3iaercs B (aitie OHTOJIOTHH:
:popmar_sim_kapts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, &mjig omumcaHusl 00JacTH 3HAYEHHUM CO3/1aeTCs IYCTOM Y3e,
KOTOPBIH SIBJISIETCS TUIIOM JIaHHBIX (3K3eMIuisipoM rdfs:Datatype) u ero sk3eMIuisipsl
MOTYT TIPUHUMATh 3HAYCHHS W3 3aJaHHOTO CIHUCKAa (3a CYET HCIOJb30BaHUS
orHomeHus: owl:oneOf). Ilpu ucnonb3oBanum orpanuueHuil Ha data property
nyctoil y3en rdfs:Datatype co3naercst Bcerna, JajibHEHIITNE KOHCTPYKIIMKU 3aBUCST
OT BBEACHHOTO pa3paboTInKoM. PaccMOTprUM BO3MOKHBIE KOHCTPYKIITMH JIJIsI TOTO
OJIS TIOIpOOHEe:

1 {} — 3amaer crnucok 3HaYCHUI, B paMKaxX KOTOPBIX MOT'YT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HMCTOJIB30BATh 33/IaHME THUIA JAHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

2 JIroOoit Tun nanubix (xsd:integer, xsd:string u T.1.)

3 JIro0oe ckasipHOE 3HAUCHHUE
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4 [] — orpannvenue Ha 3HaYeHHE, KOTOPBIC YT MOCIIE TUTIA 3HaYeHHs1. Hampu-
mep, xsd:interger[> 0] COOTBETCTBYET LENBIM CTPOTO MOJOKUTEIBHBIM YHCIIAM.
OrpaHuyeHusi MPOMUCHIBAIOTCS B HEOTPAaHUYEHHOM KOJIMYECTBE uepe3 3allsiTylo,
Hanpumep: xsd:integer[> 0 , < 100]. OrpannueHusi, KOTOPbIE MOTYT MOHATOOUTHCS
B paboTax: BCe 3HAKU CpaBHEHU (>, <, >=, <=), IpOBepKa CTPOKH IO PETYISPHOMY
BeIpakeHnto  (xsd:string[pattern  “[0-9]{4}”]. HeobxomumMo OTMETUTH, YTO
pEryJIpHOE BBIPAKEHUE B TAKOM BHUJIE MPOBEPSET COOTBETCTBUE BCEHl CTPOKH, a HE
UIICT MOAOOHBIC BXOXKJICHHS. T.e. aHAIOTMYHO BbIpakeHUIo «[0-9]{4}$» B
OOBIYHOM CUTYALIHH).

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

PaccMoTpuM  CBOWCTBO «roJl BbIMycka». OH JOMKEH OBITh LEIbIM
YEeThIPEX3HAYHBIM YHCJIOM He MeHbIUM 1973 wunu uensim He Oosee dYem
JBY3HAQUHBIM YHCIIOM (B CJIy4ae, €CJIM YYHUTHIBAEM BO3MOKHOCTh BHECEHHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM MpeoOpa3oBaHHME 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBONCTBa
«uaucinoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amaaum
CBOMCTBY «Toji BbITyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpakeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha pumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :guciosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

owl:withRestrictions ( [ xsd:minExclusive 1973])])1].

[IpuBeneHHOE BBIpAKEHHE HECKOJIbKO cioxHee Manchester Syntax, HO
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MI03BOJIAET MOJIYYUTh MIOHUMAaHHUE Kak padoTaroT BeipaskeHus B TepMuHax RDF u kak
OHH, COOTBETCTBEHHO, TOTOM 00pabaThIBalOTCA.

Cozpmatorcst 2 mycThix y3na ¢ oTHomeHusmu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopsie 00beaunstoTcss B RDF crimcok (rdf:List uepes cokpa-
nieHHoe onucanue «()»). Jlanee co3gaeTcst HOBBIM MyCTOM y3€1 — TUIT JAHHBIX, OCHO-
BaHHBIM Ha Xsd:integer (owl:onDatatype), KoTOpble COEAMHSETCS OTHOIICHUEM
owl:withRestrictions ¢ co3gaHHbIM paHee crmuCKOM. [lOTHOCTBIO aHATOTHYHO
co3faeTcsl elule OJIMH THUIl JAaHHBIX, OCHOBAHHBIA Ha Integer, HO C JPYTUMHU
orpannyeHusIMH. [locne 3Toro cozmaercs erie oJMH HOBBIM THIT JAHHBIX, KOTOPbIE
onpenensercs kak oobeauuenue (owl:unionOf) co3gannbix panee. I umMeHHO OH
ABIIIETCS O00JAacThIO OmpeneneHus Haumero cpoictBa. llpu »ToM mo daxry,
CO3/IaHHBIEC TUIIBI MHTEPECYIOT HAC TOJIBKO C TOUYKH 3PEHHUS BO3MOKHBIX 3HAUCHUN U
MOTYT pacCMaTpUBAThCS KAK MHOYKECTBA.

Ha ocranbHbie CBOMCTBA OrpaHUUYEHUS MOTYT OBITh HAJIOKEHBI aHATIOTUYHO.
Kak MuHUMYM HEOOXOAMMO 3alOIHHUTH OOJACTH OMPECICHUS U 3HAYCHUS IS
CBOMCTB, CBS3BIBAIOIIMX YAaCTHU TOBapa W KOHKPETHBIE XapaKTECPUCTUKHU
(«MaTepuan KopIycay, «KOJIMIeCTBO saep» U T.4.). OcTalbHOEe HA JaHHOM JTare
MOKHO OCTaBUTh KaK €CTh M MEPEXOJuTh K dk3eMruisipaM. OHU CO3Mar0TCS Ha
Biutazike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE BK3EMIUIAPHI CO3AAIOTCA MO oOaHOMy. /[l 3Toro
HE0OX0MMO HaXKaTh HA KHOMKY Mo0aBieHus (puc. 126) u BBECTH JIOKAIIbHOE MM
(Ha OCHOBaHMM KOTOpOro ¢ ucrnosb3zoBanue IRl oHTonorum Oyner crenepupoBaH
nosubii IRI), monueiit IRl unm unentudukaTtop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznmaguM dK3eMIUISIp paccMarpuBaemMoro cmaptdona ¢ uaeHtudukaropom «SM-
G965FZPHSER». Ilocne TOro kak 3K3eMIUISIP CO3[aH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxonuMo 3a7aTh SK3EMILUIIPOM KaKOTO Kjlacca SBJISIETCS CO3/laHHas
CYIIHOCTh (mocTpouth oTHomieHue rdfitype). s storo HeoO6Xxoaumo A00aBUTH
3amuch B paznen « Types» (puc 13a), e, ucnonb3oBaB Bkianky «Class Hierarchyy,

BBIOpaTh Ki1acc «CmapTdon».
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goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsvi...

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) ~ Search...
ooooooooo o REyeE
Individuals by class x DL Query x  OntoGraf x
Active ontology x \ Entities x

Datatypes | Individuals
Annotation properties
Data properties

,,,,,,,

Individuals: s 0 = =] <]
8
" 3

Add individual

No Ressoner set. Select a ressoner from the Ressorer menu v Show Inferences

Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHAs BKJIaaKa
Individuals, 0

— KHOIIKAa CO3JaHH1A HOBOI'O BKSGMHHﬂpa)

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6ma\OntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

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

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

'Dia't:ét'ypes IIndividuaIs = @ SM-G965FZPHSER — http://myontologies.com/goods#SM-GE
Data properties Annotation properties |Annotations | Usage |

Classes  Object properties
Individuals: SM-G965FZPFSER DEEE Afihotatiotis

& X

gl ¥ e

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

“Cmaptdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"™ xop_npousson
"QM.(RQRRF7P|

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

Puc. 13 OxHo onucanus sk3eMIusipa B cucteme Protégé (a — 3aganre OTHOIICHUS
rdfitype, 6 — 3aaHre OTHOIIIEHUH C UCIIOJIB30BaHUE Object property, B — 3aJ1aHKe

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

Janee HEOOX0AMMO 3a/1aTh OTHOILICHUS ISl pacCCMaTpUBAEMOro cMapT(hoHa.
[IepBbIM CO3/1aIMM OTHOIIEHUE «YACTh» C €ro AucruieeM. JlJist 3Toro mo aHajaoruu
CO3JaIUM HOBBIM 3K3eMIUIIp Kiacca «ucnmen». [locne wero mns sk3emiusipa

cmapTdoHa 100aBMM HOBYIO 3amuch B paszen «Object property assertions» (puc.
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136). IIpu noGaBneHnn HEOOXOAMMO BBECTH UMS OTHOIICHHS M IMS DK3EMILTSIPa, C

KOTOPBIM CTPOUTCA

oTHoIieHue (puc. 14).

SM-GOB5FZPHSER

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property aJist SK3eMILIsIpa

[Tocne aToro 3amaanm OoTHOIIIEHUE B pa3zene data properties Ha MpUMepe «KOJ

npousBoautes» (puc. 15).

SM-G965FZPHSER X

Data Property SM-G965FZPHSER
T= | S || 0§ Asserted ~

—sumgnia_nupiny va

™ 3alMTa_3KpaHa

- KOo4_npounssogunrters

= KOH(UIYpaLMsi_NpoLecce

= MaTepuan_kopnyca

EMoOnenhk nNnolieccona Type . S

OK Cancel

Puc. 15 Okno 3amanus data property uist sK3eMIuisapa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRBO,
BBECTH €r0 3HAUCHUE U BBIOpATh THUII.
J1J1s onpeeIeHHbIX TUIOB TaK)Ke aKTUBUPYETCS MOJIe BbIOOpa S3bIKA.
[To ananoruu coznaem sx3eMIuisip «Pa3pelienre» u 3a1aeM JUCIUICIO pa3pelleHHeE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacTh :SM-G965FZPHSER-DISP ;
‘ko_nipousBoautens 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[iucrneii ;
‘pazpemenue :SM-G965FZPHSER-DISP-RAS .
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:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;
‘pazpemieHue_BepTukans 1920 ;
:pazpenieHre ropu3oHTaib 1080 .

HoBas cuHTakchdeckass KOHCTPYKIIHS «,» O3HA4aeT, 4yTO IMOCje Hee Oyner
3aMKCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEeauKaT» OynyT B3STHI U3
npeasiaymiei. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTb SIBJISICTCS
HK3EMIUIIPOM M HE TyCThIM y3510M. OTHaKO, HA JAHHOM dTarle, Py yIaJIeHUH TOTO
OTHOIIEHUS, B cucteMe Protégé He Oyaer BuaHa pasHuna. [anpHeiee onucanue
JOCTAaTOYHO OOJIBIIIOTO KOJIMYECTBA SK3EMILIIPOB M MIX OTHOIIEHUH TIPOIIE CIeIaTh
HaIpsAMYIO B (aiijie OHTOJIOTHH C UCITOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEAAKTOPA.
[Tpu 3TOM MOXHO OBLITIO ObI 3aMEHUTHh HEKOTOPBIE AK3EMIUISIPHI HA MYCThHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual ,
:Hducrneit ; :pa3pemenue [rdf:itype :Paspemenue ;
:pazpenieHne BepTukaib 1920 ; :pa3zpenieHne ropu3oHTAIIb
1080] .

Cucrema OyaeT MOHMMATh TaKOE ONKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCS CaM IK3eMIUIIp Kiacca «PaspereHue» M, Kak CICACTBUE, HE Oynaer
BO3MOXKHOCTH PEJIaKTUPOBaHUS ero omnucaHus. [Ipu 3ToM BCe BO3MOKHOCTH
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH TPU  OTKPBITHH
OHTOJIOTUH B CUCTEME, J1asiee OyeT MPUBEEH TEKCT SK3EMILISIPOB U UX OTHOLICHUIN

0€e3 UCIOJIb30BaHUS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yactb :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
‘'yacthb :SM-G965FZPHSER-CAM-BACK;
yactb :SM-G965FZPHSER-CAM-FRONT,;
yactb :SM-G965FZPHSER-BAT,;
koa_mnpousBoautens 'SM-G965FZPHSER";
:IBET_3asBJICHHBIA Npou3BoauTeneM "ynprpadpuomnet”;
:ceth_20 "GSM 1900", "GSM 1800", "GSM 900";
:cetp_3g "WCDMA 900", "WCDMA 2100";
:-qacrota_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";
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:opmar_sim_xaptsl "4FF";

:cTeneHb 3amuThl "[P68";

:oneparmonHas_cucrema "Android 8.0 Oreo";

:TOJI_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON_MaMsTH 10 6;

:00beM_BCTpOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl mnamsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

:3al[MTa_KopIlyca "3aluTa OT MbUIK U Biaru";

:mupuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

:TaTYMKU "TUPOCKOTI, TaTYMK XO0JJIa, aKCeTEPOMETp, OapoMeTp, KoMIIac,
JTATYUK TPUOIMKEHUS, TaTUNK OCBEIICHUS, JaTYUK CEPICIHOTO pUTMA';

:KOMILIEKTAIUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM aJiantep, CKpenkKa st u3BiedeHus ciota SIM-kapThi,
HayIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JUIa, CKaHep paay>KHOU 000JI0YKH
riasa, CKaHep OTIIEYaTKOB MAJIbIEB";

:ocooennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMmeparepeBoauuK, cendumoxu, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJssitop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : {ucrueii ;
:paszpemienue :SM-G965FZPHSER-DISP-RAS;
'TEeXHOJIOTHS_M3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3ammTa_skpana "'Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;
‘IUIOTHOCTh_ITHKCeIIeH 529;
'KOJIMYECTBO_IBETOB_d3KpaHa_MJyH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpenieHre BepTukaib 1920 ;
:pa3penienne ropu3oHTaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpomueccop ;
:IPOU3BOJIUTEND _Tpoueccopa "Samsung" ;
:mozenb_nponeccopa "Exynos 9810" ;
:koH(puryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-A55 1.9 I'T"
; 'KOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;
:rpadmyeckuiiyckopurens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIindividual , :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIMUKCEJIe OCHOBHOW Kamepsl 12, 12 ;
:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;
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:TUIl_BCIIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBepXOBICTPHIN JaTUUK U300paKeHus,

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

:pazpernieHre BepTukaiib 3840 ;

:pazpernieHue ropuzoHTaib 2160 ;

#nonubiil IR HeoOxouMm u3-3a crer| cumBosia /"

<http://myontologies.com/goods#pa3pemnienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:pazpeuieHue BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

#oonusiid IRI HeoOXoauM H3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:paspemeHue _BepTukaib 1920 ;

:pazpemnienne ropu3oHTab 1080 ;

#nonueiil IR HeoOxouM u3-3a crer| cumBosia /"

<http://myontologies.com/goods#pa3pemenne kasap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

:KOJIMYECTBO (PpoHTANBHBIX Kamep 1 ; :paspemenue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :nanuumne BCTBIMIKH _(PPOHTATHHONW KaMephbl

0.

:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:Namedindividual ,
:Pa3pemenue ;

:pa3pelieHrue BepTUKaib 2560 ;

:pazpemieHue ropuszoHTaib 1440 ;

#nomueiii IR HeoOxoauMm u3-3a crer| cumBosia /"

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

#oonuelii IRI HeoOxoquM m3-3a crer; cumBoa "*"
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*ua> 3500 ;
:BpeMsi_paboThl_B_pexuMe pasroBopa 25 ;

:Hanmuue OecrpoBOMHON 3apsiaku 1 .

TCHCpB OCHOBHBIC JaHHBIC BHECCHBI 1 MOKHO IIPOBEPHUTHL OHTOJIOI'MIO Ha HEIIPO
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TUBOPEYUBOCTH. /|75t 3TOr0 HEe0OXO0AMMO BHIOPATh MeXaHu3M BhiBoga HermiT

Reasoner

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

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

File Edit View [[EEUSl Tools Refactor Window Help

B

< ® goods (h  Start reasoner Ctrl-R ~ Search...
Active ontology > ry x OntoGraf x|
o ouwvoayeues —————cnsex|
Ontology IRI m Configure Metrics

Ontology Version IRI - 6 Axiom 239

* HermiT 1.4.3.456 Logical axiom count 162
Annotations None Declaration axioms co... 76

Class count 8

Nhinat mranariu aaninmd 2

Ontology imports  Ontology Prefixes General class axioms
! , | eral

Imported ontologies: ZIDEE

Direct Imports

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

il

Puc. 16 3anyck mexaHnu3mMa BbiBOjIa B cucTeme Protégé (a — MyHKT MEHIO C
NEeUCTBUSIMU BBIBOJIA, O — BEIOpaHHBIN MexaHu3Mm HermiT, B — KkHOIKa

3arycKa BbIBOJIA).

WNHpukanuei Toro, 4To BBIBOJ| 3aMyIlEH B JaHHOM ciydae OyAeT TO, 4YTO
KHOTIKa «Start reasoner» CTaHET HEAKTUBHOH, a «Stop reasoner» Ha00OpPOT
akTuBHOU. Ecnu B mporiecce BrIBOAA ObUIM HaWEHBI MMPOTUBOPEUHS, TO CUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommOKkax ¢ uX oObsiAcCHeHueM (puc. 17a) umum BBIBEIET
cooOmienne 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BbITIONHEHHH BCex

MIPUBEICHHBIX BbIIIE JEHCTBUI U PEKOMEH AN OMHUOOK ObITh HE JTOJIKHO.
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1 E Inconsistent ontology explanation

Your ontology is |ncon§15tent which means th_at the OWL reasoner will no e Show regular justifications e Al justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
|  Click the Explain button to try the Protege explanation facility Explanation 1 Display laconic explanation
= I you think you know what the problem is, click Cancel to fix the = - T >
onlology yourselr. Explanation for: owl:Thing SubClassOf awl:Naothing
@ Some reasoners come with command line tools that will provide 3HaueHunebanna Range: xsd:integer[>= 0 . <= 50] A
completz explanations for inconsistent ontologies. Bannt 3HaueHueBanna 100
Explanation 2 Display lsconic explansation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna NE0E]
v Functional Equivalent To

SubProperty Of
W= owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the gy is i i v Show A

Puc. 17 [Ipumep ommOKu pH 3arycKe MEXaHU3Ma pacCyXIeHUi (a — cooO1eHne
0
npo0JieMax B OHTOJIOTUH C MPEJIOKEHUEM 00BSICHEHHS; O — OKHO OOBSCHEHUH; B
— WH

JTUKATOP OLIUOOK B JIOTaX CUCTEMBI)

Taxxke, eclii BHMMATEIbHO M3yYUTh IPHUBEACHHBIM BhIlIE (DparMeHT c
AK3EMIUIIPAaMH OHTOJIOTHH, TO MBI HAMEPEHHO HE 3a/1aJTi TUTI JUIS TAKUX CYITHOCTEH
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecam mpu 3TOM uuTaTeNb
BBITMIOJHSUI BCE PEKOMEHAAIMM W 3alOojHWI 00JacTh ONpeAeNeHUs I TaKhX
OTHOIICHUN KaK «pa3pelieHrue TOPU30HTANb», TO MOKHO YBUIETh, YTO THI OBbLI
BbIBeJleH aBToMatnuecku (puc. 18). BoeiBenennsie (Inferred) monsitust ormevarorcs
B cucreMe Protége xenThIM LIBETOM.

Jlnst ynoOcTBa ganbHeiien 00paboTKH T0NOJIHUM OHTOJIOTHIO HOBBIM object
property: «sBISIE€TCSI 4acTbhlO». ITO CBOMCTBO SIBISETCS OOPATHBIM K «4acTbhy, YTO
HE00XO0AMMO OTMETUTH B €ro onucanuu (puc. 19a). [IponuceiBaTh €ro K CO31aHHBIM
CYIIHOCTSIM HET HEOOXOJIUMOCTH, T.K. OHO OyJieT BeIBeZIeHO (puc. 190).

B mpomecce stoii paboThl OBUTIO cO3/MaHa TepBas BEPCUS OHTOJOTHUH,
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JIEKJIapaTUBHO OMMCHIBAIOLIEH MpeaIMeTHYI0 o0jacTb «ToBap cmaptdon». B
clenyromux paboTax B OHTOJIOTHIO OYIyT 100aBIIeHBI HOBbIE aKCHOMBI, BBIPAXKECHUS
Y TIpaBUJIA JIJIS1 BBIBOJIA OTHOIIEHUI U IMTPOBEPKHU HEMPOTUBOPEUNBOCTH b3, a Takxke
HAIMCaHbl 3ampochkl i BbIOOpa uHGOpMAlMU M3 HEE MO OIpeAeTICHHBIM

KPUTEPUSIM.

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

File Edit View Reasoner Tools Refactor Window Help

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

Paspeuwerne

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

Individuals = ® PaspelueHne — http://myontologies.com/goods#Paspe
Annotation properties Datatypes ' Annotations |Usage |

Data properties >
Classes !Object properties

%% 8+ | X
v-® owl:Thing
=L JPaspelleHue

Instances

® SM-G9R5F7PHSFR-NISP-CAM-RACK-RAS-1
® SM-GORAF7PHSFR-NISP-CAM-RACK-RAS-?

v @ Tosap ® SM-G9B5F7PHSFR-NISP-CAM-BRACK-RAS-3
@ CmaptdoH ® S\M-G9R5F7PHSFR-NISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BriBeneHHble 3k3eMILISIpHI Yy Kitacca «Pa3pemenue» B cucteme Protége

Object property hierarchy: asnaeTca_yac1z] = E X o

(e[ Asserted ~ Description: ABNAETCA_YacTbio PIEEE
v -owl:topObjectProperty Functior Inverse Of
- Inverse Syactb
™= pa3pelleHue
Individuals: Exynos_9810 MEEE Afifiotatisis
¥ X
Exynos_9810 . :
g e
¢ SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop ™ gBngeTca_uacTbo

¢ SM-G965FZPHSER-CAM-FRONT

et Cama Indiidial Aa

SM-G965FZPHSER

Puc. 19 JlemoHcTpalus BbIBO/Ia B COOTBETCTBUHM C onucaHueM inverseOf

3aganus
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1 JIOMOJIHUTE CO3/1aHHy0 0a3y 3HaHUNH MUHUMYM 10 sK3eMIuIsipaMu JpyTrux
cMapT(OHOB
2 1o ananorum, TONOMHUTH Oa3y 3HAHUM JUIA KATETOPUN «HOYTOYK» U «XOJI0-

JUIJIIBHUK

Co3nanue defined classes B cucreme PROTEGE

B st10i1 paboTe OyayT cozmanbl Kiacchl, oTHoIIeHus «rdfitype» ¢ KoTopbiMu
He OyIOyT yKa3blBaTbCsi B SIBHOM BHJE, a OyIAyT CTPOUTHCS aBTOMAaTHYECKH B
npouecce BbIBoja. Takue kiaccel B cucteme Protégé naszwiBatorcs «Defined
Classes» («oObrunbIe» Kitacchl HasbiBaroTcs «Primitive Classesy). s mpumepa
OyayT peanus3oBaHbl cieayrouue kiaccel: «HoBbiil cMaptdon», «Kamepodony,
«Urposoit cmaprdon», «Cmaprdon aiga puibmoB», «CMapTPOH 11 TOXOI0BY.
OTO MO3BOJUT 00Pa30BaTh B OHTOJIOTUU TPYMIbl HK3EMIUIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPUTEPUSIMHU, KOTOpblE€ OYyIyT AOCTYIHBI Ui AajbHEHIIEH
00paboTKH.

[TepBoHayabHO CPOPMUPYEM KPUTEPUH, 11O KOTOPBHIM IK3EMILISPBI OYIAYyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogeiit cmaptdon. Beinymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbBIE KaMepbl. MUHUMYM 12 Meramnukcesnei.
Ectes ontuueckas crabummzamus. Cwhemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. [Iporeccop Snapdragon unu Exynos. Muanmywm 6 sigep.
Yactota pabotel mpoieccopa MuHuMyM 2.91T1. OO0BeM omepaTUBHOW MamsITH
MUHUMYM 610. ['padmueckunii yckoputenb Mali uin Adreno.
4 Cwmaptdon mnsa duinbmoB. Urposoit cMaptdon. CooTHomieHue ctopon 21:9.
Pa3zpemenue skpana ot 4K.
3) Cmaptdon ms noxoaos. Emkocts akkymyssitopa oT 6000 MA*4. CteneHb
3amuThl Bbiie uyeMm [P68. 3ammura skpana «Gorilla Glassy. 3amura kopmyca

«YKPEIUIEHHBIN KOpIyc». Mareprai Kopityca BKIKOYAeT METAJLI.
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Jlanee oTiiaquM 3ampoChl, B COOTBETCTBUU C KOTOPBIM OyAyT (popMHUpOBaTHCS
IK3EMIUIIpbl  0003HAUEHHBIX KiaccoB. Takme 3ampocsl  Qopmupyercs ¢
ucnonp3oBanueM Manchester Syntax u HazpiBatoTcsi B cucteme Protégé «DL

Query». JIJ1s1 OTIIAIKK TaKUX 3alIPOCOB BBIJICNICHA OTAeIbHas BKIaaka (puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

a
Actlve ontology x Entities x Ind|V|duaIs by class x DL Query x OntoGraf x

Asserted Query (class expression)

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

Pratiias Sle

Executd Add to ontologye

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

Reasoner active v Show Inferences

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOMN
Biutasikoit «DLQuery»; 6 — maHenb BbIOOpA TUIIA 3aMpaIlIiBAEMbIX CYITHOCTEH; B —
T0JI€ BBOJIA 3aMpoOca; T — KHOIKA BBIMOJIHEHUS 3aIllpoca; T — pe3yJIbTaThl 3a1IpOca; €
— KHOTKA TOOABJICHUS 3a1IPOCa B OHTOJIOTHIO)

Jlns ocBoeHust mHTEpdeiica BEIOEPEM Bee IK3eMILIAPHI Kitacca «CMapTdony.
Hnst aToro HeoOXxoauMoO B moJie BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BRIOpaTh OXKUIAEMBIM THM pe3yiabTaTa — 3K3eMIunsipbl (puc. 200),
3anmycTuTh 3anpoc (puc. 20r). [Tociie 3Toro MoxHO YBUAETH pe3ysbTathl (puc. 201).

Ilepen  HamuWcaHueMm  3ampocOB  HEOOXOAUMO  OMNPEACNIUTHCS €
BO3MOXKHBIMH JIJII  WCIIOJIb30BAHUSI KOHCTPYKIUSAMU (OOBsSCHEHUS OymyT

MPUBOAUTCS MPUMEHUTENBLHO K TUITY BHIOMPAEMBIX CYIIHOCTEN — 3K3EMILISAP):
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1. JlokanbHoe uMms Kiacca. [1o3BossieT BBIOpaTh SK3EeMILIAPHI JaHHOTO Kiacca. Kak
SIBHO 3aJlaHHbIE, TaK U BbIBeAeHHbIE. Hampumep: «CmapTdony.

2. <JIOKaJIbHOE€ HMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomisieT BmIOpaTh Bce
DK3EMIULAPHI, JUIsi KOTOPBIX 33JaHO KAK MHUHUMYM OJHO OTHOIICHHE <JIOKAJIb-
HOE MMs_CBOWCTBa> C CYIIHOCTBIO, MOAXOASAMIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHMUSI MOTYT BBICTYyNaTh: BioKeHHbIH «DL Query»; moboe BapuaHt
OTpaHUYEHUM, PACCMOTPEHHBIM paHee MpH 3aJaHuK oO0JacTh 3HaueHus data
property. Hanmpumep: «roa_Bbimycka some xsd:integer»

3. <nokaibHOE MMs_CBOicTBa> only <BblpaxkeHue>. Bce sK3eMIUISpbI, ISl KO-
TOPBIX OTCYTCTBYIOT 3a/IaHHBIE OTHOIUEHHSI WM OHU BCE YJIOBIETBOPSIOT BBI-
paxenuto. Harmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <yjokanbHOE MMSs CBOMCTBa> exactly <kommdecTtBo>. Bce sk3eMIuisipbl, st
KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOLIeHHMW. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokanbHOE MMsI_cBocTBa> exactly <kommyecTBO> <BbIpakeHHe™>. Bce 3k-
3EMIUIAPBL, I KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOIICHWH,
YIOBJIETBOPSIOIIMX BhIpaKeHHIO. [Ipr 3TOM MOXKET OBITh CKOIBKO YTOJHO TAKHX K€
OTHOILIEHWM, HE YJIOBJIETBOPAIOLIMX BbIpakeHHI0. Hampumep: «roxa_Bslllycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHOE MMsI CBOMCTBa™> min/max <KOJWYECTBO> [<BbIpakeHHE>]|. AHa-
JoruyHo exactly, HO TOKHO ObITH HE MeHee/He OoJiee, 4eM yKa3aHHOE KOJIMYECTBO
YKa3aHHBIX OTHOLICHUH.

7. <nokanbHOE€ MMA_cBoMcTBa> value <unurtepar>. Bce 3K3eMIUIsIpbl, KOTOpHIE
CBSI3aHbI YKa3aHHBIM OTHOIIEHUEM C YKA3aHHBIM CKaJISIPHBIM 3HAUYCHUEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAHHBIX JK3EMIUIIPOB B paMKax BbIpakeHusil u BelpakeHus2. Hampumep:
«lucren or IIpoueccop»

9. not <BelpakeHne>. MOXXHO paccMaTpUBaTh KaK OMNEpalusl JOMOJTHEHHS HaJ
MHO’KECTBOM 3K3EMILIIPOB, BHIOpAaHHBIX B paMKax BbelpaxkeHus. Hampumep: «not

Cmaptdon»
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OnpenenvBIINCh C MHOXECTBOM BO3MOXHBIX KOHCTPYKUMH, COCTaBUM
3anpoc JJig neporo kiacca «Hobiih cMapTdony». Y 3K3eMIUISIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOLIEHWH «rOJ BBIIMYCKa», CBS3BIBAIOIIMX HX C YHCIOM
MeHble 18 (a1 ynporieHus: B IEpBOM BapHaHTE 3alpoca PacCCMOTPUM TOJ| Kak
JIBy3HauHOE uKciio). Ho, mpu 3TOM TOJKHO OBITH XOTh OJIHO TaKO€ OTHOLICHUE
(ecmu TakMX OTHOIIEHWH HET, TO HEAOCTATOYHO WH(GOPMAIMU IJSI MPUHSATHUS
petenus ). Takke IK3eMIUSIp A0HKeH ObITh TUTa «CMapTdoH». COOTBETCTBEHHO,
HEOOXOAMMBIN HaM 3aMpoc AOJKEH OMHUCHIBATHCS KaK MepecedyeHrue 3 MHOYKECTB:
«Cmaptdon and (rox_Bemmycka min 1) and (rog_Beimycka only xsd:integer[>=
18])».

Bemonnue 3toT 3ampoc Ha Bkaaake «DL Query», MOXHO yBHAETH, YTO
pe3yibTaTOB HE HAICHO. BBIBOI OCHOBBIBAETCS HA TEOPUU JECKPUIITUBHBIX JIOTHK.
OpnHako, 1715 TOHUMaHUS BBIBOJA U JAJbHEHIINX IEHCTBUM, pACCMOTPUM MIPUUHHBI
IyCTOr'0 pe3yibTaTa B YIPOIIEHHOM BapUaHTE.

B oHTOIOrMM OTHOCUTEIBHO T0/1a BBITYCKA €CTh KAK MUHUMYM YTBEPKIACHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :rox Bbimycka 18». Ilist Toro, 94TOOBI
AK3EMIUISIP ObLT BEIOpAH B pe3yJibTaTax 3ampoca, He0OX0AMMO, YTOOBI OH OTHOCHJICS
K KaXJIOMYy M3 TPEX MHOXECTB. YUHTHIBas MPUBEICHHBIE YTBEPKIACHHUS, MOKHO
caenarb BbIBOJ, 4TO «:SM-G965FZPHSER» otHOCcuTCA K Kiaccy «Cmaptdon» u
«ron_Belmycka min 1». Ho, Henb3st caenaTe HUKAakue BBIBOJBI OTHOCUTENIBHO
«ron_Beimycka only xsd:integer[>= 18]». ¥ nHac uHdopmMamus 0 TOM, 4YTO
cymectByeT Takoe X(«:SMGY965FZPHSER :roa_Bbeimycka X»), KOTOpOE
YAOBJIETBOPSIET OrPAaHUYECHUSIM (X >= 18), HO U3 ATOTO HEJIb34 CAENATh BBIBOJ, YTO
JUIsL TI00OTO X ATO OrpaHUWYEeHHE Bcerja BhIMoJHAETcS. [Ipu 3ToM B pe3ynbTaThl
3arpoca «not (Cmaptdon and (rox_Beimycka min 1) and (rox Beimycka only
xsd:integer[>= 18]))» paccMarpuBaeMblii PK3EMIUISP Takke He BouaeT. T.e. mis
«roj_BeInmycka only xsd:integer[>= 18]» npUMeHUTETBHO K JAHHOTO YK3EMILISAPY HE
OB clejlaH BBIBOJ HHU O JIO)KHOCTH, HU O MCTHUHHOCTH BBICKa3bIBaHUA. B 3TOM

(npenmnosioxeHrue 06 OTKPHITOCTH MUPA) COCTOUT €L OJ[HA CYIIECTBEHHAs pa3HUIIA
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¢ 0a3aMu TaHHBIX.

OnHMM W3 BapHAHTOB PEIICHHUS CIIOXHUBIICHCS TMPOOJIEMBI SBIISCTCS
BHECCHHE B OHTOJIOTHIO HOBBIX CBEJACHHM. Tak, eciu ObI I pacCMaTPUBAEMOTO
9K3EMILISApPA BBITOJHSJIOCH OTPaHUYCHHE <«:TOJ_BhIMycka exactly 1» (s
paccMaTpUBaeMOr0 SK3EMIUIApa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS IOIXOJAIICTO II0J KPHTCPUU
OTHOIIICHHUS YK€ MOKHO OBIJIO OBI C/CNIATh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKUE¢ OTHOIICHUS. DTH CBEJICHHUS MOTYT OBITh J0OaBIICHBI B paszjene «Types»

AK3EMIUIApA ¢ UCTTob30BaHueM BKmanku «Class expression editor» (puc. 21).

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Annotation properties Datatypes | Individuals l = ® SM-G96 |Object resiriction creator | Class hierarchy | Class expression editor | /|-
Classes | Object properties | Data properties | Data restriction creator |

Individuals: SM-G965FZPHSER IEEE

Annotations | Usage

¢ X
. |
# Exynos_9810 Annotations
SM-G65FZPHSER
@ SM-G965FZPHSER-BAT
@ SN-G965FZPHSER-CAM-BACK f
@ SN-G965FZPHSER-CAM-FRONT [ Description: S-GB5F PSR A S g PODOTy aSSeTIONS SRGUOOrZPIOER S, |
@ SM-G965FZPHSER-DISP _ _
# SN-G965FZPHSER-DISP-CAM-BACK-RAS-1 S ‘ Object property assertions
# SN-G965FZPHSER-DISP-CAM-BACK-RAS-2 @il piiniyca soiit ———
& SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 1 G965FZPHSER-BAT
@ SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 @Cuaprion myacts Exynos_9810
@ SN-G965FZPHSER-DISP-RAS gy
Same Individual As G965FZPHSER-CAM-
BACK
®yactb SM-
Niffarant IndnnAdiniale AACECTDLICED NICD

Reasoner acive ¥ Show Inferences

Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo6aBiIeHUs

uHGOpPMAaIIUHU O FK3EMILISIpE

[Tocne oTnaaku 3ampoca HEOOXOAUMO JOOABUTH KJIACC. ITO MOKHO CAENaTh
¢ ucnoyib3oBaHueM KHomku «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20e)
WJIU cO3/1aB Kjacc U 3anojHuB noJie «Equivalent To» B ero onucanuu (puc. 22).

PaccmoTtpum, Kak TaHHBIN KJIACC OMUCHIBACTCS B TEKCTE OHTOJIOTHH.

‘Hoswiii_cmaptdon rdf:type owl:Class ;

owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
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[ rdf:type owl:Restriction ;

owl:onProperty :roa_Beimycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 181)]][
rdf:type owl:Restriction ; owl:onProperty :roa_Bbimnycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

owl:Class ]

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. ..

Tosap ) CMapTdoH ) HoBbii_CMapThoH

fActive ontology V}Entities ‘"Indiwduals by class | DL Query | ontoCraf |

Annotation properties | Datatypes | Individuals |
Classes | Object properties | Data properties |

=0

Asserted -

Annotations
v @ owlThing
@ PaspeweHue
v © Tosap CMapT
v ® CmapTdoH Equivalent To
.[(i::;:a;)d)on and (roa_swinycka min 1) and (roa_sbinycka only xsd:integer ....

» @ YacTtb_ToBapa
SubClass Of

General class axioms

Reasoner state out of sync with active ontology v/ Show Inferences

Tiili

Puc. 22 Tlpumep 3anonuenns nous «Equivalent To» B onucanuu kiacca

Kak BugHo, wucnosnb3yercsa oTHomieHue «owl:equivalentTo», koTopoe
MO3BOJIIET CJIeNaTh BBIBOJ, YTO €CJIM 3K3EMIUISIPhl OTHOCATCS K «OOBEKTY»
ATOTO OTHOIIEHUS, TO OTHOCATCSA M K «CYOBEKTy». A B KauecTBe «0OBEKTay
BBICTYIIAET ITyCTOM y3€J1, ABJIAIOIINNCSA epecedyeHreM 3 Ipyrux KiaccoB, Kak U
IUTAHUPOBAJIOCH U3HAYAIBHO.

JloToTHUM HaMMCAaHHBIN 3ampoc IS paObOThI C TOAO0M, 331aHHBIM B ITOJIHOM
dhopmare:

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

Taxxe coctaBuMm 3anpoc ais kiaacca «Kamepodon»:

Cwmaptdon

and
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(gactb some ( Kamepa and (komruecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (koJiMuecTBO Meranukcesneid OCHOBHOM Kamepbl some xsd:integer|[ >= 12 ])
and
(pazpemenue some (Pa3pemenue and

((pa3pemieHue ropu3oHTaNIb some xsd:integer[ >=

3840 ]) or (pa3pelnieHrue BepTUKAIbL SOME

xsd:integer[ >= 3840 ])) and

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

)
)

3apanus
1 CocTaBuTh 3ampocsl A ocraBmuxcsa rpynm: «CMapTgoH ayis GUuiIbMOBY,
«UrpoBoit cmaptdon», «Cmaptdon 1 moxonoB». Cozmars defined class ms
KaKJIOH.
2 CdopmupoBaTs MUHUMYM S Tpynn (Ha OCHOBaHWH UMEH MOAOOPOK Ha pecyp-
ce UCTOYHUKE) i Kateropuit «HoytOykm» u «XonoauinbHUKW». s Kaxaoi u3

rpynn chopMHpPOBATH KPUTEPUH BRIOOPA SK3eMILUTApOB U co3aath defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir padote ObLJIO MPOM3BENECHO OTHECEHHE HK3EMIUISIPOB K
rpynnaM 1o omnpeaeiaeHHbIM kputepusm. s srtoro ucnosb3oBaiuch defined
classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHJIBHO PaCIIMPSIOT
BO3MOXXHOCTH pacCykKJIeHHil B pamkax oHtosoruii. Opgnako, DL Query
NPUMEHSIETCS UMEHHO B PaMKax pacCyXICHHM M UMEET psi HEeIOCTAaTKOB, €CIH
MCIIOJIB30BaTh €ro TOJBKO IS MOJYYEHHUS! JOCTYyMa K SBHO 33aJIaHHBIM WM YKe
BBIBEJICHHBIM CYLTHOCTSIM OHTOJIOTHH: MEIJICHHOE BBIMIOJHEHUE (T.K. UCTIOIB3YETCS

JIOTUYECKUH BBIBOI[); H€06XO,Z[I/IMOCTL YUUTBIBATh TIOBCACHHEC IIPpU BBIBOJIC
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(Hampumep, a00aBieHUsS B OHTOJNOTUIO «exactly» B mpomuioii paGoTbl); HEBO3-
MO>XHOCTb ONHMCAHUSl HEKOTOPBIX YCIOBHUW (Hampumep, BHIOOP OTHOIICHHM, a HE
HK3EMIUIIPOB; BHIOOD psifa XapakTepucTuk cMapTdoHa). [losTomy aig Takux 3aaad
ucnomaszyercs apyroit s3eik — SPARQL [8]. JlaHHBIN SI3bIK TTO3BOJIIET BEIOMPATh U
J00aBJISATh CYIIHOCTH B OHTOJIOTHIO, popmupoBaTh HOBBIM rpad RDF. B mannom
pabote OyayT pacCMOTPEHBI TOJIBKO BO3MOXKHOCTH BBIOOpA. SI3bIK CHHTAKCUYECKU
cxok ¢ SQL (M He TOJIbKO CHHTaKCHMYECKU. B 4acTHOCTH, OH TakK€ OCHOBaH Ha
MPEANOJI0KEHUH O 3aKPBITOCTH MUPa, B oTiinyue oT DL Query), mpuMeHsieMbIM /17151
aHAJIOTMYHBIX 337a4 B 0a3zax naHHbIX. [loaTomy (M moTomy uto SQL nosmkeH ObITH
y>K€ 3HAaKOM 00y4aeMbIM) ¢ HUM OYyT MPOBOJAUTHCS aHAJIOTHH.

st pa6otrel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHPOBATH
BKIIaaKy « Window -> Tabs -> SPARQL Query» (puc. 23). Heo0xo1uMo MoHUMaTh,
yro SPARQL u mexanusm paccyxaenuii B Protégé paboTatoT He3aBUCUMO U HE
BIIUSIIOT Ha PE3YJIbTAaThl PabOTHI APYT Apyra. ITO O3HAYAET, YTO HET BO3MOKHOCTH
BbIOpaTh 3K3eMIUsipel  kiacca «HoBelii  cmapToH», KOTOpBIE — SABISIIOTCA
BBIBEICHHBIMU. [Ipr 3TOM 3TO BO3MOKHO B paMKax, Harpumep, onoimoreku Apache
Jena nnd a3w1ka Java.

[TepBoHauanbHO BEIOEPEM TIEpBbIE 2 cMapThOHA U XapaKTEPUCTUKU UX KaMep
(KOIMYECTBO KaMmepa; METaruKCely; arepTypa) U pacCMOTPUM Ha MPUMEPE ITOTO

3a1poca OCHOBHBIC CHHTAKCHUYCCKNC KOHCTPYKIIUH.
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goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvi.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

SPARQL query: MEmE

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

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0COBEHHOCTM_OCHOBHOI_Kamephbl rdftype owl:DatatypeProperty

cBobogHoe rdftype
©19daB98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

owl:DatatypeProperty
"1618122867""*<http://www.w3.0rg/2001/XML
37228bc9_760d_494c_8f31_8588dc08ead6

Execute B

To use the reasoner click Reasoner > Start ressoner v Show Inferences )

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

0 — pe3ynbTaThl 3a1IPOCa; B — KHOIIKA BBITIOJHEHMS 3a1pOCa)

#CHavana MpUBOAUTCS OJIOK CTaHIAPTHHIX MPEe(YUKCOB I TOTO, YTOOBI HE
3aIlMChIBaTh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxke HeoOXoIUMO T00aBUTH MpeduKc Ui CO3aHHOW OHTOJIOTHHU (ee
uneHTudukaTop o6epercs ¢ Bkiianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#llocne npedpukcos uaer koucTpykiuss SELECT {nepemennblie}, KoTopas
OTHCHIBACT 4TO OyAET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca
#Bce nmepeMeHHbIC HAUMHAIOTCS € «?7» U MIEPEUHCIIAIOTCS Yepe3 Mpooet
SELECT ?cmaptdon ?kamepa 4ucio 7kamepa MII 7kaMmepa_arm

#]lanee uaer konctpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBaroTcs
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aHaJIOTUYHO cuHTakcucy Turtle, 4To MO3BOJSET TaK)Ke UCIIONB30BATh PA3IEIUTEIH
Uy <GPy ).
WHERE {

#BMecTO  OTHENIBHBIX CYIIHOCTEd MOTYT CTaBUTCA IE€PEMEHHbIE,
HaunmHaouwmecss ¢ «?». Ha HUX MOryT HaKIaAbIBaThCS YCJIOBUSA, OHU MOTYT
BBIOMpAThCs B paMkax crrcka nosiei B « SELECT».

?cMapTdoH :yacTh 7Kamepa .

7xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep 7KaMmepa_4ucio ;
:KOJIMYECTBO METAINMUKCENIEN OCHOBHOW KaMephl 7KaMepa_MI ;
:ariepTypa_OCHOBHOM Kamephbl 7Kamepa_ar }
#Jlanee naet koHcTpykuuss ORDER BY, mo3Bosrsaronas 3a1ate COpPTUPOBKY
pe3yJIbTaToOB
ORDER BY DESC(?xamepa_an)
#lanee wuper koHcTpykiua LIMIT, OFFSET mno3Bosstomas 3anathb
KOJIMYECTBO MPOITYCKAEMBIX 3allMcell U KOJIMYECTBO BHIOMPAEMBIX
LIMIT 2 OFFSET 0
Kak BumgHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B Tom umcrne
noctynmHbel KoHCTpYKImH GROUP BY, HAVING), ognako comepxumMoe O0JI0KOB
pasznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem noapoOHee ee BiIOXKEHHbIE
KOHCTPYKLHUH, KOTOpbIE OyAYyT UCIOIb30BaTHCS B paMKax pabOThI:
1. Tpoiika «cyOBeKT npeaukaT 00beKT». Ha MecTe Kaxa0ro U3 3J1€MEHTOB TPOUKHU
MOKET CTOSITh KOHKpeTHbIN IR] mnm nmurepan unu nepemennas. [lo3BosisieT BbIOpaTh
BCE TPOMKH OHTOJIOTMH, MOAXOIAIIME TOJA 3aJaHHYIO (3aaHHas TpoOMKa
UCIIOJIB3YyeTCsl Kak Macka). [Ipu BeiOOpe: Ha MecTe IepEMEHHBIX B 3aJIaHHOU TPOMKE
MOJKET CTOATh JII00as CYIIHOCTb B BBIOMpAaeMOIl TpoOMKe; JUTEpasbl TOJIKHBI
COBIIAJATh [0 3HAYEHHUIO, TUITY, A3bIKY; IR] HA cOOTBETCTBYIOIMX MECTaX JOJKHBI
COBIIAJIATh.
2. Paznenurenu «.» MEXIy TPOMKaMU MOXKHO HHTEPIIPETUPOBATH KaK JEKAPTOBOIO

IMPOU3BCACHHUC, HO C Y4YC€TOM PABCHCTBA COOTBCTCTBYIOIIUX TICPECMCHHBIX.
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Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpaTh BCE
TPOWKHU, B KOTOPBHIX MPHUCYTCTBYET OTHOIIEHUE «KOJ MPOU3BOAMTENs». Ecimu B
OHTOJIOTUH 2 cMapThOHA U TOJIKO Y OJHOTO U3 HUX €CTh 3TO OTHOIIEHHUE, TO OyAeT
BbIOpaHa 1 Tpoiika.

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIIET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOUIIEHHE «4acThy». Eciin B OHTOJIOTMU 2 cMapTPOHA U Y KaXKAOTO U3
HUX 10 5 yacTtei, To Oyaet BeiOpaHo 10 Tpoek.

Ecnu  ympoleHHO paccMOTpeTh MOpSI0OK BbiOOpa B paMmkax «?cMapTdhoH
:KOJI_MPOU3BOAUTEIS 7KOJ . 7cMapT(OH :4acTh 74acThy», TO OyAET CHauasa BhIOpaHa
1 3anucek mo nepBoit Tpoiike, 10 3anucelt mo Bropoii. Jlanee Oyner chopmupoBaHO
10 3anuceii kak Bce BapuaHThl COBMEIIEHUN NaHHbIX 3anuceit. [locne yero OymyT
yIaJleHbl 5 3amucel, Tae B paMKaX OJTHOMMEHHBIX MEPEMEHHBIX «CMapT(OoH» He
COBMAIAIOT 3HAYCHUSI.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCA ITYCTHIE Y3JIbI, ONMHUCHIBAEMbIE
aHajoruyHo cuHtakcucy Turtle ¢ ucnonb3zoBanuem «| |».

4. OPTIONAL { {Bnoxxennas udactb where} }. Ilo3Boyiser 3a7aTh BIIOKCHHBIN
3arpoc, KOTOPBIA OyJdeT WCMOJIb30BaH TOJBKO MPU HAIWYUH PE3YIbTaTOB.
Hampumep, «?cmaptdoH :kKoa_ mpou3BOAUTENs ?KOJ . 7CMapT@OH :HacTh 74acTh»
BBIOEpeT 10 3amuceid, eciau B OHTOJIOTHH OyaeT 2 cMapTdhoHa U 5 4acTel y KaxI0ro.
Ho, ecnu Oyzaer 2 cmaprdona u 0 yacTell y KaXXJoro, T0O HUKaKUX Pe3yJIbTaTOB
BbIOpaHo He OynerT. [Ipu aToM «?cmaptdon :koa_npousBogutesns ?koq OPTIONAL
{ 2cmapTdoH yacTh ?4acTh }» BeiOEpeT Takke 10 3amuceld B iepBOM citydae, HO 2
3anucy Bo BTopoM (dacth B pamkax OPTIONAL y4uTeIBaThCs HE OYyIET).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAaHHBIX 3amucel
TOJNIKO Te€, KOTOphIE TOAXOAIT Tmojh YychnoBue. Hampumep, «?cmaptdon
:;ron_Beimycka ?ron FILTER(?rom > 18)» mo3Bossier BbIOpaTh TOJBKO Te pe-
3yJIbTaThl, TJI€ TOJI BBITTyCKa Mo3Hee 18 (CTOUT yauThIBaTh, YTO €CIU Yy cMapThoHa
2 TaKWX OTHOIIEHUS U Y OJTHOTO 3HAaYeHHue OoJibiiie 18, a y Ipyroro MeHsIIle, TO caM
cMapTQOH BCE paBHO OyJET BHIOPaH, T.K. OJTHA U3 3aITUCEN C HUM OyAET MOIX0IUTh

noa ycnoBus). T.k. FILTER He sBusercs TpoWkoH, TO TMOCJI€ HEro HeT
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HEOOXOJMMOCTH HCIIOJIb30BATh pa3feiuTedn. TakuxX KOHCTPYKIHM B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnmoBuit FILTER MoryT ucnosib30BaThCs
oneparuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJb30BaThC BCTPOCHHBIE
dbyHKIIMM, HapuMep, regex, isLiteral (crcok Bcex (YHKIMIA 3/1eCh TPUBOAUTHCS
He Oy/IeT ¥ MOKET ObITh HalJICH B IOKYMEHTAIIHH ).

6. FILTER EXISTS { { Bnoxennas gacte where} }, FILTER NOT EXISTS { {
BJIOKeHHas yacTh where} }. Cneuunansasie Buabl FILTER, koTopsie ocTaBisioT

3aMKCH, JIJIs1 KOTOPBIX BJIOKEHHBIN 3aMPOC BEPHYJI/HE BEPHYJ PE3yJIbTATHI.

3Has OCHOBHBIE KOHCTPYKLHMH, COCTaBHM CIEAYIOIIHMA 3ampoc: BbIOOD
uHdopmaruu (MIeHTUPUKATOP, KO MPOU3BOIUTENS, KOH(UTYpaLHsl POIECCOpa,
€MKOCTh aKKyMyJIATOpa, KOJMYECTBO MEramuKceled OCHOBHOM KaMephl,
JMaroHaib dKpaHa) o Bcex cmaptdonax He crtapee 2018 rona ¢ «Super AMOLED»
DKPAHOM.
HeobxoauMo yunuThIBaTh, 4YTO 4YaCTh HHPOPMALIUA MOKET OTCYTCTBOBATh, HO
IIPU 3TOM PE3YJIHTAT BCE PABHO JOJDKEH OBITH MPECTaBJICH, 3HAYUT HEOOXOIUMO
MCIIOJB30BaTh MHOXkeCTBO KOHCTpykumid OPTIONAL. VcmoBus Ha rox um sKpaH
SBJIIOTCSL 00513aTETLHBIMU U CYIIHOCTH, HE WMEIOIIME 3TOM WH(Opmaiuu, He
JIOJDKHBI BHIOUPATHCS. Y CJIOBUE HA DKPaH HAKJIAIBIBACTCA Yepe3 MEXaHU3M TPOEK.
VYcnoBue Ha roj A0HKHO YUYUTHIBATh, YTO MOTJIO OBITh NMEpen3IaHue cMapTPoHa U
HECKOJIbKO TaKUX OTHOIIECHUH. 3HAYUT HEOOXOIUMO UM paboTaTh C MUHUMAJIBHBIM
rosioM nuiu ucnoiabs3oBaTh KOHCTpyKIuoo FILTER NOT EXISTS.
SELECT ?cmaptdon ?kon ?7koHpUTypalus ?AuaroHaib ?€MKOCTh ?MIT
WHERE {
#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil
UACHTUDUKATOP NODKEH ObITh "CMapTOoH" MM ero moaKIacce
?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .
#yCJIOBHE, YTO CBS3b 'TOJ BBIMYCKA" TOJHKHA CYIIECTBOBATh. Peain3oBano
BJIO’KEHHBIM YCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH

HECKOJIBKO 3aIlMcen
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FILTER EXISTS {?cmaptdon :roa_Bslrycka 7o}

#ycnoBue Ha "HOBU3HY' roja BhIITyCKa

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

#cuutaem, 4yTo JUCIUIel oauH. [ HeCKOJIbKUX BblOepeTcs nHpopmaius
TOJIBKO O TIOJIXOISAIINUX

?cmapTdoH :yacTh ?auctuieit . ?aucruieit rdfitype :Jlucreii .

#ycJ0BUE HA TEXHOJIOTHIO U3TOTOBJICHUS SKpaHa

?AUCIIJIEN :TEXHOJIOTUS_M3TOTOBIICHUS JKpaHa
?Texnonorust FILTER (regex(?Texnomnorus, "super amoled",
")

#nonoyHUTENbHAsA BbIOMpaemMas nHGopManus (Mpy HAJTHYWHN )

OPTIONAL {?cmaptdon :koa_npousBoautens 7Koj}

OPTIONAL {?cmaptdon :yactb ?mporr . ?mupori rdf:type :I1pomeccop .
mpotr :KoH(pUrypanus_npoieccopa ?KoHpurypanus }

OPTIONAL {?nucnne# :quaronangb 5KpaHa ?1uaroHab

OPTIONAL {?cmaptdoHn :yactb ?akkyMm . ?akkyM rdf:itype :AKKymyssiTop .
?akky™m <http://myontologies.com/goods#eMKocTh akKymymnsitopa MA*q>
?emkocth } OPTIONAL {?cmaptdon :yacth 7kamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYECTBO MeEranuKcesiel OCHOBHOWM KaMmephl ?mm | }

3aganus
CdopmupoBaTh 3apoCHI:

1 BBIOOp BceX cMapTHOHOB U MHGOPMAITNH O HUX (aHAJTIOTUYHON OMUCHIBAEMOMA
B paboTe) ¢ akkyMmyJaTopoM He MeHee 500 MA*y

2 BBIOOp BCEX BapHaHTOB OJIOKOB KaMmep CMapTPOHOB ¢ WX HHPOpMAIHEH
(amepTypa, KOIMIECTBO KaMep, MPOU3BOIUTEIh, METAITUKCENH, Pa3pPEIICHUE BUIEO-
ChEMKH)

3 BBIOOp BCEX BAPUAHTOB MOJIYJICH 3KPAaHOB ¢ WX WH(MOpMAIMEl (IraroHab,

PaspCiCHUC, IMIOTHOCTD HHKCCHCﬁ, TCXHOJIOI'Us U3TOTOBJICHUA 3I<paHa)
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4 BbI0OD mepBbIX 10 HOYTOYKOB € UX XapaKTepUCTUKaMH: KOHPUTYpaLus Mpo-
1ieccopa, TaKTOBas 4acTOTa, AMAroHalb 3KpaHa, pa3pelleHHe 3KpaHa, pas3Mmep
OIIEPAaTUBHOW MaMATH, pa3Mep HocuTens WHGOpMAIMH, THI HOCHTENs HH)Op-

Manuun, CIiIMCOK pa3beMOB

Hanucanue npaBui ¢ ncnosb3oBanueM sisbika SWRL

B pamkax mocnemnelr paboTbl HE0OX0aUMO c(HOpPMHpPOBATH B OHTOJOTHH
npaBuia, KOTOpPbIE TMO3BOJIAT, YYWUTHIBAsE OCOOEHHOCTH TMPEAMETHOM 00JacTH,
dbopMupoBaTh BbIBEJEHHBIE OTHOIICHMs. sl mpuMepa paccMOTPUM MPABUIIO,
KOoTopoe OyJeT oTMeudaTb CBEAEHUS 00 akKKymyJsaTope cMmapTdoHa Kak
COMHHUTEJIbHBIE, €CIIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTb akkymyJisitopa / 250».

SWRL [9, 10] mo3BosisieT COCTaBIATh MpaBuUIia, SIBJSIOIIMECS UMILIMKAITUCH
MEXKy MPEANOChUIKON U cienctBueM. Ilocne 3amycka MexaHu3Ma pacCyXIACHUN
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpPaBUIAMHU.
[IpeanocbuIKaMy U CIECTBUSIMH SIBIISTFOTCS] BRIPAXKECHHSI HA OCHOBE MPEANKATOB (B
TOM YHCJIE CO3JIaHHBIX B paMKax OHTOJOTHI). PaccmMoTpum CcHHTaKkcuC Ha
npuMepax:

1 Cwmaptdon(?x). O3nauaer ?x rdf:type :Cmaptdos (?x aHanorudex
nepeMeHHbIM B si3bike SPARQL)

2 4actb(?X, 7p) — 03Ha4aeT ?X :4acTh ?p. TakuM 00pa3oM MOKHO 3aIlUCaTh
MpeIrKaT Ha OCHOBAHUU JII000T0 co3aanHoro data uim object property.

3 Cwmaptdon(?x) * yacts(?x, ?p). onepaius «and» 3aUCHIBACTCS KaK «».

4 Cwmaptdon(?x) * gactb(?x, ?p) -> sBuserca_dacTtbio(?p, 7x). Oneparus uMm-
TJTMKAIIUHU 3alUChIBACTCS KaK «->«. J[aHHOEe MpaBUIo OMpeIeIIsieT aKCHOMY O
TOM, UTO €CJIA 7X SBJSETCS CMAapTPOHOM U COACPKUT YacTh 7P, TO TAKKE
MO>KHO CKa3aTh, 4TO ?p SBisieTcs YacThio ?X. [lomoOHOe mpaBmiio
TEHEPUPYETCS] aBTOMAaTHUUECKU B COOTBETCTBUU € TojIeM «inverseO,

KOTOPOE MBI YKa3bIBaJIM B IPOLUIBIX padOTax.
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N3 BCTPOEHHBIX MPEIUKATOB [9] OoynyT HEOOXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menslue uiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensbine ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJbiiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6ousbie ?y); swrlb:divide(?x, ?y, ?z) (B 7x
pe3yabTar onepauuu ?y/?z).

JIist OTNIamKM yCIOBHBIX YacTeW MpPaBUJI MOMKET HCIIOJIB30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT UCHOJb30BAThCA TOJIBKO MPEIUKAT
sgwrl:select(?x, ?y, ?z, ). OH mO3BOJSAET OTOOPA3UTHh IIOJH30BATEIIO BCE
MIEPEUHCIICHHBIE CYIITHOCTH, JJISI KOTOPHIX aKTHBHUPOBAINUCH MPEANOCHUTKU. Takum
o0pa3oM MOHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3alpoca U MPOBEPUTH, YTO OHO
MIPUMEHSIETCS JUTSI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3agaHHbIM B pabOTe KPUTEPUSIM:
«Axkymynsatop(?a)  ~  eMKOCTb_akkymyistop MA u(?a, ?v) ~  Bpe-
Ms_paboThl B _pexume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMeHHO Takue 3amucH O
aKKyMyJsITOpax OyAyT OTMEUaThbCsS COMHUTEIbHBIMA. YTOOBI MPOBEPHUTH
KOPPEKTHOCTh YCJOBUH JaHHOTO TMpaBWia CJEAyeT pPAcCMOTPETh JUISl KaKHX
aKKyMYJISITOPOB 3TO TpaBWjIo Oyner cpabarbiBaTh (BbIOpaTh HACHTHU(PUKATOP
aKKyMYJISITOpA, 3asIBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpEMsI paboThl).

Hns noctyma k SQWRL HeoOxonumo akTuBHpoBaTh BKIAAKy « Window ->
Tabs > SQWRL Taby (puc. 24). [layiee HCOOXOAMMO CO3/1aTh IpaBwiIo (puc. 240)
BBeCTH ero Teno (puc. 25B). Jlamee HEOOXOAMMO BBIJEIUTH MPABUIO U HaXaTh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU MpaBuiia (puc. 25r1).
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goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) ~ Search...
DL Query x| OntoGraf x| SWRLTab x| SQWRLTab x| SPARGL Query
Active ontology : x | Entities x | Individuals by class
Name Query Comment
S1 AKKYMYNIATOD(?a) * eMKOCTb akkyMynAaTop MA uy(?a. ?v) * Bpema paboTbl ...
1S3 |AkkvymviSToDp(?2a) ! eMKOCTE _aKKVMVASTOD MA a = ————) |

6
New Edit Clone Delete

SQWRL Queries |OWL 2RL | s3]

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

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

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

To use the click R > Start ¥ Show

Puc. 24 Bxnaaka SQWRL B cucteme Protége (a — criucok co3gaHHBIX paBuil; O —
KHOTIKU CO3/IaHUSI HOBOT'O MPaBUjia U PEIaKTUPOBAHUS BBIICIICHHOTO; B — KHOIIKA
3aImycKa BRIOpaHHOTO MpaBHJIIa)

YOenuBIIuch B KOPPEKTHOCTH YCIOBHOW YacTH MpaBUiia, MOXKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuTh €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/JaTh HOBOE. Y CJOBHAs YacTh MpaBUJIA OCTAETCS

npexHen, a 3akiaroueHueM Oyaer sABiaAThCs  «CoMHHTENbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).
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File Name _
|S3 - rch...
Comment
oLad| e
Active| Status x
|ok
1 KKyMYnATop(?a) * eMKOCTb_aKkyMmynatop_MA_ud(?a, ?v) * Bpema_paboTbl_B_pexume_pa3srosopa(?a, ?t) #
swrib-divide(2tr, v, 250) * swrib:greater | han(t, tr) -> sqwrl:select(?a, 2tr, V) | —
B
Cancel Ok Delele

SQWRL Queries |OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500
r
A
Save as CSV... Rerun Close
To use the click > Start v Show (O]

Puc. 25 Bxknaaka SQWRL B cucreme Protégé (a — okHO pejakTHpoBaHUs IPaBUIIa;
0 — UM IpaBUJIa; B — TEJO MPaBUia; T — PE3yabTaThl BBIIIOJIHEHUS MTpaBUiIa; 1T —
KHOIIKA Mepe3anycka npaBuiia)

Teneps HEOOXOAMMO 3aMMYCTUTh TIPABUIIO, TIPEIBAPUTEIHHO 3arPy3UB TOHITHS

U3 OHTOJIOTUH (puC. 260, puc. 26B).

a Name Rule Comment
v S1 AKKymynaTop(?a) * eMKocTb akkymynatop MA 4y(?a. ?v) * Bpema pabo...
S3 AkkymynaTop(?a) » eMKoCTb akkymynaTop MA 4y(?a. 7v) * Bpema pabo...
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 millisecond(s).

Look at the 'Inferred Axioms' tab toosee the inferred axioms. ; r

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

Puc. 26 Bkinaaka SWRL B cucreme Protégé (a — akTuBHOCTB IpaBuiia; 6 — KHOTIKa
3arpy3KH MOHSATHI/aKCHOM U3 OHTOJIOTHH U CTIMCKA MPaBUIT; B — 3aIlyCK BHIBOJIA HA

OCHOBC ITpaBuJI; I' — BHECCCHUC BbIBCACHHLIX MOHSITUH B OHTOJIOTHUIO, A — CITHCOK
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BBIBE/ICHHBIX MMOHATHII; € — HACTPOUKHU BBIBOJIA)

[Tocne 3Toro MOXXHO 03HAKOMUTHCS C BHIBEICHHBIMU aKkcuoOMaMu (puc. 26.1).
B ciyyae Hactpoek no ymondanuto ux Oyzaet 6omapiie 100. 9To cBsizaHO C TEM, YTO
BBITIOJIHSETCSI MHOXKECTBO CTaHAAPTHBIX MPaBWII (Hanpumep, GopmMupoBaHre HOBBIX
OTHONIEHUH B COOTBETCTBUHU ¢ onucaHueM «inverseOf»). Jlyig Hatero mpumepa 1o
HeoOs13aTenpHO. [loaTomy MoxHO Ha BKIagke «OWL 2 RL -> OWL2RL Control»
BBIKJIIOUNTh BCE TaONUIbI CTaHAAPTHBIX NpaBuil. [locie 3TOro B BBIBEACHHBIX
aKCHOMax OCTAHYTCS TOJIbBKO AaKCHOMBI, IIOJYYEHHBIE C HCIOJIb30BAHHEM

CO3JJaHHOI'O ITpaBuJIa.

3aganus
1 CdopmupoBaTh MUHUMYM 5 MPaBUJI, BBISBIISIONINE COMHUTEIBHBIC ONTMCAHUS
Pa3JIMYHBIX XapaAKTEPUCTHUK.
2 ChopmupoBaTh TpaBUIIO, KOTOPOE B  3aBUCHUMOCTH OT E€MKOCTH

aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
IuaroHanyu oynet GopMHpOBaTh MPUMEPHOE BpEMs aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, oku1aHue.

JlabGopaTopHbie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocs! (koMneTeHUMHN, HABBIKH) I OCBOCHUSA:
7. I3yunTh mpUMEpPBl OCTPOEHUS IKCIIEPTHBIX CUCTEM.
8. Hayuuthcst co3naBath U penakTupoBarh 0a3y 3Hanuii JC.

9. Hayunthcst pean30BbIBaTh U TECTUPOBATh 0a3y 3HAHMIA.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCcTEMa,
CTI0COOHAsI YAaCTUYHO 3aMEHUTH CIIEIUAINCTA-IKCIIEPTa B pa3pelIeHHH MPoOIeMHON

curyaiuu. CoBpemennble OC Hauanu pa3pabaTbiBaThCA HCCIEAOBATEISIMU
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HCKYCCTBEHHOTO HHTEJUIeKTa B 1970-x romax, a B 1980-x momy4yunm koMmmepueckoe
noAkperieHue. [IpeanecTBeHHMKaMu 3KCIEPTHBIX CUCTEM ObUIM MPEJI0KEHBI B
1832 rony C. H. KopcakoBbIM, CO3JaBIINM MEXaHUYECKUE YCTPOMCTBA, TaK
Ha3bIBAEMbIC «MHTEJUICKTYAJIbHbIE MAIIIMHBD», TO3BOJISIBIINE HAXOAUTh PEILICHHUS 110
3aJIaHHBIM YCJIOBHSIM, HAIIPUMED, OTIPEIEIATH HanboJliee MoIX 0 ISII1e JEeKapCTBa 10
HaO0JII0JaeMbIM Y TIAI[UEHTa CUMIITOMaM 3a00JIEBaHMUS.

B undopmaruke sKcmepTHbIE CHUCTEMBI PAcCMATPUBAIOTCA COBMECTHO C
0azamu 3HaHuil (0aza 3Hanmit (b3; anrn. knowledge base) B uHdopmatuke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIJIEKTa — 3TO 0c000ro poja 0a3za JaHHBIX,
pa3paOoTaHHasi il ONEpUpOBaHUsI 3HaHUsMHU. ba3za 3HaHUN COAEPKUT
CTPYKTYPUPOBAHHYIO MH(GOPMAIIHIO, TOKPHIBAIOITYI0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL UCTIOJBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HaHUM pabOTalOT COBMECTHO C
CUCTEMaMU TIOMCKa WHGOpPMAIMU, HMMEIOT KJIACCU(UKAIIMOHHYIO CTPYKTYpPY
(xknaccudukanus (kaccuduuupoBanue) (0T Jat. classis — paspsia u nart. facere —
JienaTh) — OCOOBIN Cllydail MPUMEHEHHsI JIOTUUECKOU OTepaluu JejIeHus o0bemMa
MOHATHS, IPEACTABIAIONINI COO0M HEKOTOPYIO COBOKYITHOCTh ACJIECHHUM (JIeJIeHue
HEKOTOPOTO KJIacca Ha BUJIbI, ICJICHHUE 3TUX BUOB U T.1.) U JOpMaT MpeCTaBICHUS
3HaHWUN (MIpeACTaBICHUE 3HAHWNA — BOIMPOC, BO3HUKAIOMINN B MHGOPMATHKE — C
noAOOpPOM TPEACTaBICHUS] KOHKPETHBIX M OOOONMIEHHBIX 3HAHWM, CBEACHUU U
dakToB /IS HaKoIJIeHUsT U 00padoTku mHpopmarmu B DBM. 'maBHas 3amaya B
uckyccTBeHHOM HHTeuiekTe (M) — HayuuThbest XpaHUTh 3HAHUSI TAKUM 00pa3oM,
yTOOBl MPOrpaMMbl MOTJIM OCMBICIEHHO O0padaThiBaTh UX U JOCTUTHYTH TeM
101001 YeJI0BEYECKOT0 NHTEIIEKTA).

[TonHomeHHbIE 0a3bl 3HAHUN coepKaT B ceOe He TONBKO (DAKTUUECKYHO
uHopMaIMi0, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIINE AaBTOMATHYECCKUE
YMO3aKJIIOUCHUSI O BHOBb BBOJUMBIX (DakTax M, Kak CIEICTBHE, OCMBICICHHYIO
oOpabotky wuHpopmanuu. O61acTh HayK 00 MCKYCCTBEHHOM HHTEJJIEKTE,
u3ydaromas 0a3pl 3HAHUM W METOAbl pabOThl CO 3HAHUSIMHU, HA3bIBACTCS

WHXEHEpHEel 3HaHUI) KaK MOJIeJIM TIOBEICHMSI SKCIIEPTOB B ONPEEICHHON 00J1aCTH
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3HAaHUM C UCMOJIb30BAHUEM MPOIEAYP JTOTHUECKOTO BHIBOIA U MPUHATHS PEIICHUH,
a 0a3pl 3HAHUM — KaK COBOKYITHOCTH (JaKTOB W TIPABHJI JIOTHYECKOTO BBIBOJA B
BBIOpAHHON TIpeIMETHON 00JIACTH AESITENbHOCTU. B MHCTPYMEHTANIbHYIO CUCTEMY
BXOJST MOMUMO OIKUCAHHOW BBIIIE IKCIEPTHOW OOO0JIOUKH MpOorpaMMa-peiakTop
0a3 3HaHMWI W pOrpaMma JIOTHUYECKOTO BBIBO/IA.

Amanwl pazpadomKu IKCNEPMHBIX CUCEM:

1. Uoenmughurxayus.

Ornpenenenre y4aCTHUKOB M UX POJIEH B TPOLIECCE CO3AAHUS U SKCIUTyaTalluu
AKCIIEPTHOU CUCTEMBI.

B nponiecce co3aanus 3KCEPTHON CUCTEMBI MOTYT Y4aCTBOBATh CIIEIYIOIINE
CIEUUAIIMCTBI: UHKEHEPHI 110 3HAHUSM, SKCHEPTHI, TPOTPAMMHUCTBI, PYKOBOJIUTEIb
IIPOEKTa, 3aKa34UMKU (KOHEUYHBIE MOJIb30BaTeNu). [lpu peannsanuu cpaBHUTEIBHO
MPOCTHIX IKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOXKET U HE ObITh. Ponb MHKEHEpa
M0 3HAHUSAM - BBIY)KMBaHUE NPO(PECCHOHATBHBIX 3HAHUM W3 HKCIEPTOB U
MPOCKTUPOBAaHWE 0a3bl 3HAHUM OSKCIEPTHONM CHUCTEMBI U €€ apXUTEKTYpBHI.
[Iporpammuct HEoOXOaUM MpU pa3pabOTKE CHEIUATH3UPOBAHHOTO ISl JAHHOM
HKCIIEPTHOM CHCTEMBI MPOrpaMMHOTO oOOecreyeHus, KOrja MOAXOAIIEr0o
CTaHJapTHOTO (HampuMmep, OOOJIOYKU HJisi CO3/IaHUS IKCIEPTHOW CHUCTEMBI) HE
CYIIIECTBYET MJIU €0 BO3MOXHOCTEH HE JOCTATOYHO M TPEOYIOTCS JOTIOTHUTEIbHbBIE
MOJIYJIH.

B nmpoumecce »skcmlyaTanuy MOTYT MPUHUMaTh Y4YacTUE€ KOHEUYHbIE
M0JIb30BATENH, IKCIIEPTHI, aAIMUHUCTPATOP.

Ha sTom 3tamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIETYIOIINE BOMPOCHI:

- Kakoii kiacc 3a1au JoJKHA pelliaTh dKCNepTHas cuctema’?

- Kak 211 3a1a4u MOTYT OBITH OXapaKTEPU30BaHbI WIIA ONIPEIETICHBI?

- Kakue M0XHO BBIIEIUTH NO13a0a4H?

- Kakue ucxo/iHble JaHHBIE JOJIKHBI UCIIOIb30BATHCS JJISl PEIICHUS ?

- Kakue noHaTus U B3aUMOCBSI3U MEKIy HUMU MCTOJIB3YIOTCS TIPU PEIICHUN
3aJ1ayy SKCrepTamu?

- Kakoii BU/J UMECT PCHICHHC, U KAKHMC KOHLCIIIHMHU UCIIOJIBb3YIOTCA B HeM?
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- Kakue acrnekTsl ombITa SKCHepTa CYIECTBEHHBI JJIsl pEIICHHs 3a/1auu?

- KakoBa mpupoja 1 00beM 3HaHUM, HEOOXOAUMBIX JIJIS PEIICHUS 3a1a9n?

- Kakue npensiTcTBusl BCTPEYArOTCS MPU PELIEHUU 3a1a4?

- Kak 3T momexu MOTyT BIUSATH Ha PEIICHUE 3a/1a4?

2. Konyenmyanuszayus.

Ha sTom stamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIEIYIOIINE BOMPOCHI:

- Kakue Turmel JaHHBIX HY»KHO UCIIOIb30BaTh?

- UTO U3 JaHHBIX 33/1aHO, & YTO JIOJKHO OBITh BHIBEJICHO?

- UMeroT 11 moa3ajauv HAauMEHOBAHUS ?

- ImeroT 5n cTpaTteruv HAaMMEHOBAHUS ?

- Hmerorca nu  sCHbIE YaCTUYHBIE THUIIOTE3bl, KOTOPBIE MIMPOKO
UCIIOB3YIOTCS ?

3. ®opmanuzarusi.

4. Peanuzaiusi IpOTOTUITHOW BEPCUMU.

5. TectupoBanue.

6. [IepennpoekTupoBaHUE MPOTOTUITHON BEPCUMU.

Ha3nauenue, 603modicHocmu u HNpUHYUnR padomevl 0aieco6CKOll
cmpamezuu OUeHKU 6bl60006

baiiecoBckasi cTparerusi OIIEHKA BBIBOJOB - OJHA W3 CTPATEruu,
MPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJOB (HAmpuMep, 3aKIHOUYEHUN
MPOYKIIMOHHBIX TIPABMII) B AKCIEPTHBIX cucTeMax. OCHOBHas ujesi 6aileCoBCKOM
CTpaTEeruy 3aKJIIOYAETCS B OLCHKE BEPOSITHOCTA HEKOTOPOTO BHIBOJIA C YUETOM
(bhakTOB, TOATBEPHKAAOIINX WIJIM ONMPOBEPTraIOIINX STOT BBIBOJI.

BepostHOCTE  OCyliecTBiieHMs HEKOW runore3sl H 1npu  Hanuuuum
ONPEAECICHHBIX TMOATBEPKIAOIIUX CBUIACTEIBCTB E BBIUHUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUMOTE3bI 0€3 MOATBEPKIAIOIINX CBUICTEILCTB U
BEPOSITHOCTEN OCYILECTBICHUS CBUAETEIBCTB IIPU YCIOBUSX, YTO TUIOTE3A BEPHA

WJIM HEBEPHA.
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3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM I10JIH30BATENS HA TAHHBIN BOIIPOC:

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

17001

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

IIpumep npumenenus batiecosckoii cmpame2uu OYeHKU 86160008

B skcnepTHBIX cucTeMax ISl COCTaBIECHUS IPOTHO30B MOTOBI BEPOSTHOCTD
JOXKIS Ha CICIYIONIMA JIeHb OMpPENeNsIeTcsa C Y4eToM Tpex (pakTopoB: BeTep,

BJIYKHOCTb, 00JIAYHOCTH (B JieHb HaOmtoaeHust ). 3a 173 nHst (M3 HUX 53 10K 1JIUBBIX)

HaKOIIICHBI CTATUCTUYCCKHUC JaHHBIC, IIPUBCACHHLIC B Ta6J'II/II_[e.

Konnyectso
KonnuecTso cnyyaes
g C/lyyaes norogpbl
MNoroga B AeHb [OMO/IMBOM
6e3 ocagkos
HabnoaeHUA noroApil .
. Ha cneayroumi
Ha CneayroLLmMii AeHb
AEHb
Cna0lriit 19 52
Berep Y MepeHHbIi 27 44
CunpHbII 7 24
Bricokas 35 18
Bnasxknocts | Cpennsis 12 42
Huskaga 6 60
Scuo 5 83
Oo6naunocts | OOmaunO 8 27
[Tacmypro 40 10

[IpuBenenHple B TaOiauIle MaHHBbIE O3HAYAIOT, HAIpUMEp, CIEAyIoIee: 3a
nepuoa HabmoaeHu (173 nus) cnadwiii Betep Habmonancs 71 nens (71=19+52). B
19 ciaydasx Ha CleQyIOIMN JIeHb MOroAa ObUIa JOXKIJIUBOM, B 52 cimyyasx - 0e3
OCAJIKOB.

B Hekoropblii neHb HaOomaeTcs cienyiolas Morojaa: CUJIbHBIA BeETep,
BBICOKasl BIAXKHOCTh, 00J1a4HO. TpedyeTcst HalTH BEPOSITHOCTh JOKUTUBOM MOTOIbI

Ha CJIEAYIOIIUN IEHb.
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B naHHOM city4yae B Ka4yeCTBE FMIIOTE3 pACCMATPUBAIOTCS COCTOSIHUS ITOTO/IbI
Ha ciexyromuii nenb: H1 - moxnawp, H2 - moroma 6e3 ocamkoB. CBUAETEIHCTBOM
3/IeCh SIBIIETCS COYETaHHE TpeX (HaKTOPOB, XapaKTEPU3YIOIIUX IOroJy B JEHb
HAOIO/ICHUS: BETEp, BIAKHOCTh U OOJAYHOCTh (MOKHO CKa3aTh, YTO B JAHHOM
clly4ae MCHOJB3YIOTCS TPU CBUJIETEILCTBA); 0003HauuM 3TU (daktopsl kak E1,E2,
E3. O6o3naunm HabmomaemMoe codyeTanue (hakTopoB (CHUIIBHBIM BeTep, BbICOKAs
BJIQYKHOCTb, 00J1a4HO) Kak coObITHE E.

OnpenenuM BEpOSATHOCTH, HEOOXOAUMBIE JIJIsl pacyeToB 1o ¢popmyie baiieca.
ANpUOpHBIE BEPOSTHOCTU TUIOTE3 (TO €CTh BEPOSTHOCTU JOXKAS U TMOToJbl 0e3
0CaJIKOB, 0€3 y4eTa Ha0I10/1aeMOr0 COCTOSIHUS TTOTO/IbI):

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

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

Ha6nrogaemoe cBUAETENBCTBO (COCTOSIHME TMOTOJBI B JCHb HAOJIOICHMS)
MPEICTABIIACT COOOM COoueTaHHEe TPEeX COOBITHI, HaOIIOJaEMbIX BMECTE: CUIILHOTO
BETPa, BHICOKOW BIAXKHOCTH M 00Ja4yHOCTU. CunTasi 3T COOBITHUS HE3aBUCUMBIMU
(TO ecThb cuMTas, HaMpUMEpP, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, W T.I.),
MOXHO HaWTHU YCJIOBHBIE BEPOSTHOCTH CBHUJIETEIBCTBA MO (HOpPMYJiE€ YMHOXKCHUS
BEPOSITHOCTEM:

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

Haiinem Beau4yuHbl, HEOOXOAUMBIE JJIsi TPUMEHEHUST (POPMYJIBI YMHOKECHUS
BEPOSITHOCTEM:

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

3nech, nampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIHH JICHb
HaOJIoaeTCsl CWIbHBIA BeTep, NpPH YCIOBUHU, 4YTO CIEAYIOIIUMNA JeHb Oyner
JTOK]ITTUBBIM. JTa BEJIMYMHA MTOKA3bIBAET, HACKOJIBKO YaCTO HAOIIOJACTCS CUITHHBIN
BETEP B JIHU, MPEIIIECTBYIONINE JOKIJTMBOU MOTOJIE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,
MOJTYYUM:

P(E/H1)=0,132*0,66*0,151 =0,0132; P(E/H2) = 0,2*0,15*0,225 = 0,00675.
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3nech, nHampumep, BenmumHa P(E/H1) - BepositHOCTh HaOMOmaeMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CICAYIONINH eHb OYAET JOXKJTUBBIM.

[Ipu mMOCTPOCHUH DKCIEPTHBIX CHCTEM YacCTO HCIOJB3YIOT BEPOSTHOCTHBIM
noaxoa. Cocrapisisi 6a3y 3HaHUM, MPUMEHSIOT YKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICTYFOILIUMN BUL:

HabnwoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 33aIaHHOW MPEIMETHOU
obOnacTtu, OyKBHI a, b, ..., t B MaccuBe O3HAYaIOT BO3MOKHBIC BapHAHTHl OTBETOB.

Matpuiia 10J5KHa COAEpPKATh BCE 3HAHUS SKCIIEPTa M0 JAHHOMY MPEAMETY.

OO6sacTh 3ampocoB - Ta 00J1aCTh, B KOTOPOM AKCHEPTHAsI CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3MmoxHbIE  BapuaHThl OTBETOB B  3KCHEPTHOW MAaTpUIE HOCAT
BEpPOSTHOCTHBIN Xxapaktep. OnHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HABEPHSKA JOJDKHO NPOM30MTH, TO BEPOSATHOCTH €ro MOsBICHUS paBHa 1. Ecmm
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €r0 MOSBICHUS
paBHa 0. Eciu ske coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30MTH, TaK U
HET, TO BEPOSATHOCTH €ro nosisieHus pasHa 0,5. Bce ocranbHbie BO3MOXKHBIE ClTydan
JeKaT B YKa3aHHOM JIMAMa30HeE.

[Tpumep:

3aBTpa OyneTt nokb 3aBTpa 0Kl HE OyeT

Coipo 0,6 0,4

Cyxo 0,45 0,55
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33I[3HI’IH IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznate npocTtyto 6a3y 3Hanuit « el reiimep?y, pemaronieit 3agavy kinaccupukaium
(C 4eTKO# JIOTUKOM).

B stoii B3 Oyzaer 2 paBHOBEPOSATHBIX UCXO0/1a: «TeHMEp» U «HE TehMep».

AnpuopHbie BeposiTHOCTH 00oux ncxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoress,
YTO HayrajJ BHIOpAaHHBIM YEJIOBEK SBISETCS WIM HE SBISETCS TelMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa alpPUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0a3e
3HaHUU TPUBEJIEHBI BCE BOZMOXKHBIE HCXO/IbI).

Kaxnoe yTBepk’aeHNE YETKO OTHOCHUT UCIIBITYEMOTO K OJHOM M3 3TUX KaTErOpUu,
T.€. €CJIM JIsl IEPBOTO BOMpoca JJisl ucxoda «reitmepy» Oyaet 3anuch 1,1,0, To mms
ucxojaa «He reitmep» 3amuchk Oyaet 1,0,1.Takum obpazom, Py u Pn mnsa xaxmaoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO MPUBOJUT K TOMY, UTO
MaKCUMaJIbHO yBepeHHbIN 0TBeT («TouHo ga» win «TouHo HeT») Ha J1F0O0H BOIIPOC
OJIHO3HAYHO KJIacCU(pUIMPYET MOJIb30BATENsl Kak reimMepa Wid He Teiimepa (cwm.
Tabmuiy 1).

(ITpumeuanue: He ciemyeT ykasbiBath Py u Pn paBHBIMEH Jpyr npyry, T.K. 3TO
O3HA4yaeT, 4TO JAaHHOE CBUIETEIBCTBO HE BIMUAET HAa BEPOSATHOCTb HCXOAA, T.C.
OECCMBICIIEHHO €0 YIIOMUHATB).

[IpencraBum npasuia, ucnonb3dyembie IC « Tl reiimep?», B BUie TaOJIULIBI.

Tabimuna 1
Ne YrBepaxaenue / Bonpoc 3aknouenue /
n/n Hcxon
reMmep HE
rerumep
1. Thl urpaenib B KOMIbIOTEpHBIE UTPHI IO 6 1 6onee | 1 0
9acoOB B CYTKH
2. Tw1 Opocaenb Bee Jiena paay HOBOW UTPhI 1 0
3. Ot 3D-action urp y Te0st Kpy>KUTCS rOJI0Ba 0 1
4, ThI HY 32 YTO HE MOTAIIUIIL CBOM KOMITBIOTED K 0 1
APYTY 7Sl OpraHU3alMi COPEBHOBAHUM MO CETH
5. Thl B OCHOBHOM TpaTHIIIb JEHBI'M WK HA HOBBIN 1 0
UTPOBOM JMCK WJIM HA allrperi KOMIIBIOTEpA
6. Trl He onb3yemnibes "Mplb0" B 3D-action urpax 0 1
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B ¢opmare 6a3p1 3HaHUN JaHHBIE TAOIHUIIBI OYAYT 3aIIUCaHbl B BUJE BOIIPOCOB U
VCXOJI0B, IPUBEJACHHBIX HUXKE.

Bomnpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI IO 6 U OOJIee YacOB B CYTKH?
Tr1 Opocaelib Bee Jiena paayd HOBOM UTPbI?

Ot 3D-action urp y Te6st Kpy>KUTCsI rojioBa?

ThI HM 32 YTO HE NOTAIIMILIB CBOM KOMIIBIOTED K JAPYTY JUIsl OPTaHU3ALAN
COpPEBHOBAHMM I10 CETHU?

Thl B OCHOBHOM TpaTUIIb JEHBI'M WX HA HOBBIM UTPOBOW JIMCK WJIM HA anrpeuns
KOMITIbIOTEpa?

Tr1 He onb3yenibes "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 reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecnn peanusoBsiBaTe naHHyr0o b3 B mporpamme «Mamasg OKcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

®ann [lpasxa Cnpaexa

B L2, (i) Q q:J b & (1 cTpoka, 1 cronbeu )
MNaponk Ha peaakTUpoBaHUe I Maponk Ha YreHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Tu Mrpaews B KOMNbOTEPHHE MrpH N0 6 M 604€e YacoB B CYTKH?

Tw 6pocaeuwb BCe feAa panu HOBOW MIrpw?

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

T HWM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auuM COPEeBHOBAaHM
Tl B OCHOBHOM TpPaTHllb AEHbIM MAW HA HOBHA WIrpoOBOW AWCK, WAW HA anrpedn KomMn
T He noab3yeuwbcs “"muub’ B 3D-action wrpax?

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

3aganue 2

Ha ocHOBaHME pacCMOTPEHHOTO MpUMepa MOMPOOYHTE COCTaBUTH COOCTBEHHYO b3
HafnpuMmep [Jisi JUAarHOCTUKU COCTOSIHUSI 3JI0pOBbsl YUYEHHKOB WJIM aHaJIHM3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca
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Jlaboparopnas paGora 7.

AHanu3 CyIIecTBYIOIIUX 00pa30BaTEIbHBIX MIATHOPMEHHBIX PEIICHHIA.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

10. N3yuunth BO3MOKHOCTH CYIIECTBYIOIINX POCCHUMCKHX
o0pa3oBaTeIbHBIX OHJIAWH-TIAT(HOPM.

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PECKOMECHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIKE CIUCOK POCCHMCKUX 00pa3oBaTeNIbHBIX OHJIAMNH-
m1aTopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHKU COCTABHTE CBOJHYIO TAOJIHILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4Yaluxcsi, BO3MOXKHOCTH MCIOJIb30BaHUsI B Y4EOHOM Ipoliecce, TpPeruMyLIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

\ V VYHUNBEPEAPNIM
&

YuuBepcapuym (http://universarium.org/) — mpoexr,
MO3UIIMOHUPYEMBbI Kak poccuiickas MOOC-mnatdopma. 3anyiieH mpu MNoaaepiKKe
ArentctBa ctparerndyeckux wuHuIMaTUB W PUA-HoBoctu. Pa3spabatbiBator
COOCTBEHHbIE KypChl COBMECTHO C POCCHUHCKMMH BY3aMHU M MBITAIOTCA MOJIYYHTh
paBO BBIIABaTh CEPTU(UKATHI TOCYJAPCTBEHHOTO o0Opaslia TeM, KTO YCIHEIIHO
MMPOXOAUT Kypchbl. Ha naHHBI MOMEHT TpU Kypca Y»K€ 3aIlylIeHbl, TOTOBSTCS K
3aIyCKy HOBBIE KypChl. ECTh IUIaHBI MO MEPEBOAY CBOUX KYpPCOB Ha aHTJIMHCKWN
A3bIK M BBIXOJ Ha E€BPONEHCKYI0 ayauTopuio. KypChl MO3MIIMOHHPYIOTCA Kak
OTJIeJIbHBIE KYPChI, KOTOPhIE MOTYT OBITH BCTPOCHBI B OOJIbIIINE 00pa30BaTEIbHBIC
nporpamMmbl. Pa3pabaThiBaloTcsi COBMECTHO C TMIPEMOJaBaTelsiMU, TIOYTH BCE
MIPEI0IaBaTEIN-ABTOPBI CTAPTOBBIX KypcoB — u3 MI'Y um. JIoMmoHOCOBa.

Eduson
Learning. Better.

Eduson  (https://www.eduson.tv/) — mnardopma s
IPEI0CTABIICHUS o0pa3oBaTeIbHBIX KypCOB J§(0) OU3HEC-TEMAaTUKAM.
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OpuentupoBanbl Ha npodeccuoHanoB. [lo uToramMm MpoXokKAEHUST KypCOB MOYKHO
nonyuuth ceptudukar Eduson. Kypcel miaTHbie, 1 KOpHopaluii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHble Kypchl, HO OHHM, KaK MpaBuio,
pa3paboTtanbl ~ COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co3AaroTcs
MPENOAAaBaTENIIMU U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTh Takxke
KYpPChl OT poccuicKux aBTOpoOB. IIpoeKT HalenieH u3HadaibHO Ha crpanbl BRIC,
CTapTOBAJl HA AaHTJIMHCKOM SI3BIKE, PYCCKUM A3BIK ObLI 100aBJICH MO3KE.

Ow

U N IWEB Uniweb (http://uniweb.ru/) — IIpoeKkT MO3UIMOHUPYETCS Kak
wiat(opma OHIaHOOY4YEHHUS JUIsl pACIPOCTPAHEHUS KaK OT/IEIbHBIX KypCOB, TaK U
oOpaszoBarenpHbIX mnporpamMMm. Kypchkl pa3palaThIBaroTCsI COBMECTHO C BYy3aMH.
OcnoBHoil nmaptHep — PAHXul'C, takxke ectb Kypcbl ¢ (akynpreramu MI'Y,
MI'MIMO, PMOY. YacTb KypcoB npeaocTaBisieTcs: OecIaTHO, 00bIIast 4acTh — Ha
maTHOM ocHoBe. [lo WTOraM mNpOXOXKIEHUS IUIATHBIX KypPCOB BBIIAKOTCS
cepTU(PHUKATHI OT BY30B-aBTOPOB KypcoB. {1l By30B CO3/1aHH€ KypCOB OECIUIATHO,

NpUMEHsIETC MoJielb “‘revenue sharing” (4acTh oIiaThl 3a 00OyYE€HHUE OCTAeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mouum Mo nyTu neperoga KypcoB Coursera Ha pyCCKHUM
s3bIK. K HUM no3Hee npucoenuuuiack Abbyy Software (B wactu nepeBoza). Onun
Kypc 3amynieH (pycckuil nepeBon “Gamification”), mepeBoaATCs HOBBIE KYPCHI.
Takke B paMKax MPOEKTa 3aIlylIeHbl «OTKPBIThIE JITAOOPATOPUM» -TIPOXOKJICHUE
opuruHanbHOro kypca Ha Coursera (Ha aHIVIMACKOM SI3bIKE) C IMOMOILBIO
POCCUNCKUX MEHTOPOB (MpodeccuoHaibl B u3ydaeMoi 00J1acT).

Univer @ _ § §
Univer.tv — Menuareka BHCO3AINCCH JICKITNH,

oOpa3oBaTenbHBIX (HUIBMOB, BBICTYIUICHHM Ha KOHpepeHIusaX. McTounuku
BUJIC03AIMUCEH — CAMOCTOATENILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB uHTEpHETa. B HacTosimiee BpeMs pecypc akTHUBHO HE Pa3BHBACTCS —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
\ _— &

b =
L= —_

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIIUCHIBAIOT BHUJICOYPOKHU IJIsI ITKOJIbHUKOB C ITPHUBJICUCHHUCM KaK
CBOMX, TaK M CTOPOHHUX yuuteneil. [loka paboTaioT Ha JA€HbIrM MHBECTOPA, IyTH
MOHETH3AIMK HE 03By4YMBaroTCs. JlOCTyI KO BceM ypokaMm OecruiatHblii. OCHOBHAs
3aJiavda Ha TCKYHICM 3TallC — ITOBBINICHUC Ka4CCTBA YPOKOB.
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CMHTVYUT

s eneenessae | NEUIE FU- (HarpoHaapHbIA OTKpeITEIN yHEUBepcuTeT MHTYUT)
— O0pa3oBaTtenbHOE YUpEeKICHHE, TIPEIIararoIee B¢ MporpaMMbl OakaiaBpruaTa u
HECKOJIBKO IIPOrpaMM BTOPOTO BBICIIETO, OOJIBIIOE KOJTUIECTBO OTACIBHBIX KYpCOB
(moBpiieHUe KBaymdukanun). Bece mporpaMMbl MPOXOAST IEIMKOM OHJIAKH, IO
UTOTaM MPOTpaMM MU KypCOB BBIIAIOTCS JOKYMEHTHI YCTaHOBJIEHHOrO oOpasiia.
Crneunamusupytores Ha [T TemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUs OCCILIATHBIX
KypPCOB Ha pyccKoM s3bike. Co3/1aH U MOANEPKUBAETCA HA CPEJICTBA SHTY3UACTOB.
OcHoBHas TemaTuka Kypcos - [T, ecTs 0uH Kypc oT npenoaasatens u3 PAHXul C.

Apryc-M (www.argusm-edu.ru) — mpoekT, mpeaoCTaBIIAOIIHIA
JOCTYI K OOJIBIIIOMY KOJHYECTBY TECTOB, UCHOJb3YyEMBIX I MPOBEPKH 3HAHHIA.
[To3unuoHupyeTcss B KadecTBE IOMOIIM CTyJACHTaM B IOJrOTOBKE K clade
9K3aMeHOB. J[OCTYII K YaCTH TECTOB IUIATHBIH.

VHUREDIUTET
YHABEPCUTE

YauBepcurer B kapmane (http://moyuniver.ru/) —
MOOUJIPHOE TIPUJIOKEHUE, cojlepsKaiee 6a3y 3HAHUU OTBETOB Ha BOIIPOCHI
110 00pa3oBaTeIbHBIM IIPOTPaAMMaM IIIKOJIBI M By3a, TECTHI JIJIA IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeamarexka BHeO3allyicell JIEKIIHIH.

Jlek1u 3anMChIBAIOTCA POCCUUCKUMU By3aMU U U3BECTHBIMHU JIEKTOPUSAMU.
[IpoekT cTapToBaj B 2009 TOy IpHU Hoaziep:kke Pocmortonéxu. 3a qoctyn
K JIEKIIUAM Iiata He Oepercs. /A By30B €CTh BO3MOXKHOCTH IIJIATHOU
danucu Jieknui cwiamu Lektorium.tv. CBom Jieknmum omyOimKoOBaIu 15
BY30B (Oosibmias yactb u3 Caukrt-IlerepOypra) u 22 nekropus. I1o cytu 3To
MMeHHO OUOJIMOoTeKa — KaTaJIOTU3aTOP BHU/IE0, BBLIOKEHHBIX Ha YouTube

! businesslearning.ru ‘\

|_ Businesslearning.ru — mpoekT NO3UIHOHUPYETCS KakK “CUcTeMa
JMCTAHIITMOHHOTO Ou3Hec-o0pa3oBanus’. [IpoekT co3maH COBMECTHO «AJbSHC-
Memna» u «MexayHapoausii uHCTUTYT MeHemxkMmeHnta JIMHK». B npoexre
npenacrasieHbl 104 Moyt Ha TEMaTUKY PEANPUHUMATEIBCKON AESITENIBHOCTH, 110
KOKJIOMY MOJYJII0 MOXKHO MPOWTH AWCTAHIIMOHHYIO aTTecTaluio. Takxke ecTb
BO3MOKHOCTh MPOUTH OYHYIO artectanuio (B MockBe) U MONy4uTh cepTudukar
rocyapcTBeHHOro oopasma. OcyllecTBisieTcss MNpU  NOIJIEPKKE MPOrpaMMBbl
NOAACPKKU npeanpuHumMarenscTBa [IpaBurensctBa Mocksel. C Havana 2013 rona
perucTpanys Ha OYHbIE aTTECTAllMU IPUOCTAHOBIICHA.
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Eclass (http://www.eclass.cc/) — KarajsoruzaTop KypcCOB
MOOC c pa3ubix mwiatdopM. [aHHbIE IO HOBBIM KypcaM H IIO JaTaM CTapTa
KypPCOB aBTOMAaTHUYECKH OOHOBJISIOTCS, ECTh BO3MOKHOCTb J1eJIaTh IIOJI00PKHU

KYpCOB.

YausBepcurer 6e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAalH pekmMe Ha TeMmartuky liberal arts. /lenaror ymop Ha
oOyueHUe MeTolaM HccieioBaHusA. [IpenomaBaTenu — uccaeqoBaTe I U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPHI U YaCTh 33/IaHUU
IPOXOJAT B OHJIAWH-pekuMe. Bce Kypcehl ILUIaTHBIE, IT0 UTOTaM BBIZIA€TCS
cepTudUKaT.

%& L Herosorusa (http://netology.ru/) - mrardopma

onstariH-00yueHus ITcnenmanucroB. Camo oOydeHue maaTHoe, GecIIaTHO
ZIOCTYITHBI OTKPBIThIE 3aHSTHS, IIPOXOAAIINE B BHU/ie BEOMHAPOB.

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MelieHust KOPOTKUX KypCcoB Ha JIF00yto TemaTuky. [IpegocraBiser BO3MOKHOCTD
aBTOpaM yYCTaHAaBJIMBATh IUIATHBIA JIOCTyH K KypcaM W TPOBEPATH 3aJIaHHs
oOyuaromuxcsi. [IpoekT moka 4to HaxoauTtcs OopUIMATBLHO B CTaTyce «Oeray,
OJIHAKO Yy>ke pazmenieHo 6osee 70 KypcoBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHHApPOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASAINMUU JIeKIuHh. 3a [0CTyn K
OOJILIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JIEJUTCSA C aBTOPOM
BeOmHapa. KostmuecTBO OCTYITHBIX BEOMHAPOB MMOKA YTO HEBEJIUKO.

o B
a Zlijion Zillion (http://zillion.net/) - «obpa3oBaTeJbHBINA
Meauapecypc» — 60JIbIlIoe KOJIMUEeCTBO BeOMHAPOB, O0yUYaIONIUX cTaTel Ha
TeMaTUKy BeleHUsA Om3Heca, peayim3aniil U W JIMYHOCTHOTO POCTA.
JlocTyn K HEKOTOPBIM BeOMHAapaM IJIaTHBIH.
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YHUBEPCUTET

CUHEPTUA  vony «Cuneprus» (http://www.mfpa.ru/r/distance/).
O6pa?>0BaTCJIBHOG YUpPCIKIACHUC, IIPCAIAraromice OHJIalH IIporpaMmsbl BBICHICTO
oOpazoBanus. CTylleHTaM MPEAOCTaBIAETCS JOCTYN K 00yd4arouuM Marepuaiam
yepe3 MopTall By3a, a TAKXKE BO3MOKHOCTh YHYACTHs B CEMUHApax 4yepe3 BeOMHaAphI
U KOHCynbTanui ¢ mpenoaaBarensimMu no Skype. [Ipum okoHUaHuMM mporpammel,
MO/Ipa3yMeBaroOIIeil BbIAa4y AUIUIOMa TOCYJApPCTBEHHOTO 00Opasma HeoOXOIUMO
CIaBaTh rOCyAapCTBEHHBIC IK3aMEHbI THYHO B MockBe. O0yueHue miaTHoe.

M>5CH

MOCKOBCKWA FOCYAAPCTBEHHbIA YHUBEPCUTET
3KOHOMMKM, CTATHCTHKN U WHOOPMATHKM

MOCH OmnJiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareiapHOE
yupexJieHue, peaarampliiee oHjaiiH nporpaMMsl Beicuiero oopasosanus. 1o 90%
OOy4eHHs] TPOXOIUT B OHJIAWH peKMME 4Yepe3 BeOMHApbl M KOHCYJIbTAIlUU C
npenogaBarensMu 1o  Skype. WTOroBbie aTTeCTallMOHHBIE MEPONPUITUS U
rocyJapCTBEHHBIE IK3aMEHBI CAAIOTCS IMYHO B MOCKBE TMO0 B OHOM U3 (PUIIHAIIOB
MOCH. ObyueHue miaTHoe.

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

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y4eOHBIMH MaTepuajaMd B SJEKTPOHHOW (GopMe W HHCTPYMEHTHI pPEaTbHOTO
KOHTPOJIs 3 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

.. ;I Kﬂ dCC AKaacc (https://www.yaklass.ru) miatdopma 371€KTPOHHOTO
oOpa3zoBaHus JIs IIKOJI, a TAKXKe 00yJaroIiasi OHJIaiH--TUIOIAAKa JJ1sI ITKOJIbHUKOB
U UX poaurened. TeXHOJIOrHs cailTa TO3BOJSIET IPOBOAUTH DJIECKTPOHHBIE
TECTUPOBAHUS U TEHEPUPOBATH 3aJIaHUS, YHUKAJIbHBIC JJIS1 KAKJIOT0 YUCHHUKA.

i UCHI.RU

=+ JChI.Fru — oOpa3oBaTeNbHBIN MOPTAT UWHTEPAKTHUBHOTO
00y4eHUs JIeTel MPH MOMOIIM HHTEPECHBIX UTPOBBIX 3aJIaHHUN U 33]1a4.
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Cnmcok Jureparypsl

OcHoBHas1 iuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKTyadbHbBIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. ITanpmoB. - Camapa : [ToBoinkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /. K. IIpockypun. — Mocksa : Aii [Iu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : anexTpoHHbIi // LludpoBoit 06pazoBaTeabHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

Jlono/IHUTeILHAS JINTEpPaTypa:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuii B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. W. - bpsHck : bpsHckuil TocynapcTBEHHBIN TEXHHYECKUN
yauBepcureT, 2012. - 181 c. - Kaura maxogurcs B 6azoBoii Bepcuun DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO HHTEIUIEKTA : yaeOHOoe mocodue : [16+] /
C. U. IlaBnoB. — Tomck : ToMckuil rocyapCTBEHHbIH YHHUBEPCUTET CHCTEM YIIPaBJICHUS U
paguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBno, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yuyebHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHHM TOCYIApCTBEHHBIM YHHUBEPCUTET CHCTEM YIPABICHHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : IOxublli henepanbublii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
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1. OOmmue moJI0KeHUA

CamocrosiTenbHas paboTa - TulaHupyeMasi yaeOHasi, yaeOHO-UCCIIeIOBATEeNbCKAsl, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INPEMOAaBaTeis, HO 0e3 ero HemocpeaCTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOoJaBaTelis, OCTABISIONIEM BEIYIYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrostensHas padota ctyaeHToB (CPC) B BY3e siBisieTcst BaXHBIM BUAOM Y4eOHOH 1
HAYYHOH NesTenbHOCTH cTyneHTa. CamocrosTenbHas paboTa CTYAEHTOB UIPACT 3HAYUTEIHHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEP>KaHUSI KOHCIIEKTA JIEKIUI Ha 6a3e peKOMEeH10BaHHOM
JEKTOPOM Y4eOHOW JHTEpaTypsl, BKJIOYas HWH(POPMALMOHHBIE 00pa30BaTEeNbHBIE PECYPCHI
(97EKTpOHHBIE YUSOHUKH, TIEKTPOHHBIE OMOITUOTEKH U Ip.);

— HamucaHue JOKJIA/I0B;

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

— COCTaBJICHUE AaHHOTUPOBAHHOTO CIHMCKAa CTaTeld M3 COOTBETCTBYIOIIMX KYPHAJIOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
paszenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0aze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEW HM3y4aeMOW AMCUWIUIMHBI, 00bEMa YacoB Ha €€ W3ydeHHe, BHUa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CIICYIOIIHNE ITAITBI:

® [IOATOTOBUTENbHBIN (ONpeaeneHue Lenel, COCTaBIEHUE MPOTrPaMMBI, IMOJITOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

® OCHOBHOH (peasn3anusi MporpamMMbl, HCIIOJIb30BaHHE MPUEMOB MOMCKa HH(POpMaIu,
YCBOEHHsI, NepepadOTKH, TPUMEHEHHs, NepeAayd 3HaHuM, (UKCHpOBaHHE pPE3yIbTATOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKJIIOYMTENIbHBINA (OLIEHKA 3HAYMMOCTH U aHAJIN3 Pe3yJIbTaToOB, UX CHCTEMaTH3aIus,
olieHKa 3(h(heKTUBHOCTHU POTPaMMBbI ¥ TPUEMOB PabOThI, BEIBO/IbI O HAIIPABJICHUSAX ONTUMH3AIIUN
Tpyna).

CamocrosarenbHass pabora 1o  JucHMIUIMHE  «VICKYCCTBEHHBIM  MHTEIJIEKT B
npodeccuoHaIbHON cepe » HampapiieHa Ha (GOPMUPOBAHKE CICTYIONIINX KOMIETEHINIH:

Mupekc DopmyIHUpOBKa:

VK-I1. Crnoco6en | UI-1YK-1 Beigensier mpoOiIeMHYIO CUTYAIIHIO, OCYIIIECTBIISET €€ aHAIN3
OCYIIIECTBIIATh Y IMarHOCTUKY Ha OCHOBE CUCTEMHOIO MO/IX0/1a;

nouck, kputnueckuit | UI-2VK-1  ocymecTBiasier MOUCK, OTOOP M CHCTEMAaTH3alHIO
aHaM3 W CHUHTE3 | UHQOpMAMM  JUIA  ONpEJACICHUS  AlIbTEPHATUBHBIX  BapUAHTOB
uHpopManuuy, CTpaTErM4eCcKuX peleHni B mpoOIeMHON cuTyamnuu;

IIPUMEHSTH NJ-3VK-1 omnpenenseT W OILEHMBAET PHUCKM BO3MOXHBIX BAapUAHTOB
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CUCTEMHBIA ITOIXOM

pereHuit mpoOJEeMHOM CUTYyalllK, BRIOUPAET ONTUMAIBHBIA BapHaHT €€

TUTSE pElIeHUs | pEeIICHUS.

MOCTaBJIEHHBIX

3aj1a4

I1K-7 Cnoco6nocts | U/I-1 [IK-7 [Tonnmaet MeToauky co3aaHus (Moau(puKaum) u
CO3JaHus corpoBokaeHNs HHPopMannoHHbIX cucteM (MC), aBToMaTH3NPYIOMUX
(MoauduKanum) u 3aJ1auy OpraHU3alMOHHOTO YIIPABJICHUS U OU3HEC-TIPOLIECCHI B
COTIPOBOXKICHHUS OpTaHMU3aAIMAX PA3INYHBIX ()OPM COOCTBEHHOCTH C IIEIIBIO MOBBIIICHUS
uH(GOPMalMOHHBIX | 3(()EKTUBHOCTH AEATEILHOCTH OpraHu3aluii - moias3oBatenein MC.
cucreMm (HUC), NJI-2 TIK-7 Pa3pabarteiBaet (co3aaet), MoAu(GpUIIMPYET U COMTPOBOKIACT
aBToMatu3upyromux | napopmannonusie cuctemsl (MC), aBToMaTU3UpyIONINX 3a/1a4u

3a7a4u OpPTaHM3AIMOHHOTO YIIPABJICHUS U OM3HEC-TPOIIECCHl B OPraHU3aIIUAX
OpPraHU3aI[MOHHOTO | pa3IMyYHbIX ()OPM COOCTBEHHOCTH C IIJIbIO MOBBIIEHUS Y3PHEKTUBHOCTH

yIOpaBJICHUS U
OM3HEC-TIPOIIECCH B
OpraHu3aIMsIX
pa3IuyHbIX Hopm
COOCTBEHHOCTH C
LIENIBIO TTOBBILIEHUS
3¢ (HEeKTHBHOCTH
EeITEIbHOCTH
OpraHu3aIum -
nosie3oBareiieit UC

JIeATeTLHOCTH OpraHu3anuii - moyb3oBateneit MC.

2. Leab u 3a71a4 CaMOCTOSITEIbHOH PadoTHI

Benymas nens opranmzanuu u ocymiectBienus CPC coBmamaer ¢ uenbpio oOyueHus
CcTyleHTa — (QopMupoBaHHWE HaOoOpa OOIIEHAyYHBIX, MPO(HECCUOHATBHBIX M CHEIHATBHBIX
KOMIeTeHIni Oyaymero ©OakanaBpa MO HampaBleHHIO moArotoBku «llegarornueckoe
o0OpazoBaHHeE».

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOJIUMBIM YCIOBHEM CTAaHOBSTCS (POPMUPOBAHUE
YMEHHUSI CaMOCTOSATENIBbHON paboThl Isi TPUOOpPETEHUs 3HAHWUW, HABBIKOB W BO3MOXKHOCTHU
OpraHu3aIy yueOHOW U HaydHOU nesTeNnbHOCTH. L{enbio caMocTosTenbHON paboThl CTYIEHTOB
SBIIICTCS OBJaJicHue (yHIaMEHTAIbHBIMA 3HAHUSAMHU, NPOPECCUOHATHHBIMA YMEHHUSMHU U
HABBIKAMU JESITEIbHOCTH 10 MPOQUIII0, OMBITOM TBOPUYECKOM, HCCIEA0BATEIHCKOMN AEITETLHOCTH.
CamocrosiTennbHass  paboTa  CTYACHTOB  CIOCOOCTBYET  pa3BUTHIO  CaMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH U OPTaHMU30BAaHHOCTH, TBOPUECKOTO MOX0/1a K PEHICHUIO MPo0IeM yueOHOro 1
poeCCHOHAIBHOTO YPOBHSI.

3agagamu CPC sBistorcs:

® cHCTEeMaTH3aIus U 3aKPETUICHHUE MOTYYCHHBIX TEOPETUICCKUX 3HAHUHN 1 TPAKTUYECKHUX
YMEHUH CTY/ICHTOB;

e yruyOJieHUE U paclIupeHne TeOPETUIECKUX 3HAHUM;

e (OpMHpOBaHHME YMEHHI WCIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CTeIHATIbHYI0 TUTEPaTypy;

® pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH W AKTHUBHOCTH CTYACHTOB: TBOPYECKOU
WHUIIUATHBBI, CAMOCTOSTETFHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

e (opmupoBaHHE CAaMOCTOATEIHLHOCTH MBIINIJIEHUS, CIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO U CaMOpeaIN3aIiu;

® DPa3BUTHE HCCIIEI0BATENbCKUX YMEHHIA,

® JCMOJB30BaHUE MaTepuana, COOPAHHOTO W TOJYYEHHOTO B XOJE CaMOCTOSTEIbHBIX
3aHITHI HA CEMUHAPax, Ha MPAKTHYECKUX U Ta00PaTOPHBIX 3aHSATHUSX, TPU HAITUCAHUH KYPCOBBIX
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Y BBITYCKHOW KBATH(PHUKAITMOHHOUN paboT, 1ist 3(h(HhEeKTHBHON OTOTOBKH K UTOTOBBIM 3a4eTaM U
9K3aMEHaM.
3. TexHosormyeckasi KapTa caMOCTOSTEIbHOI PadOThI CTy/1€HTa

Kopbl CpencrBa u OOBeM yacoB, B TOM YHCIIE
peanusye TEXHOJIOTUU CPC KonTaktH Bcero
MBIX OIICHKU ast pabora
Bun nesrensHocTH
KOMITETEH C
o CTYJICHTOB
U H, npernojana
WHMKATO TeJleM
pa(oB)
5 cemecTp
N/-1nk- | [logrotoBka mokmama | Jlokman 9 1 10
13
N/I-2mk-
13
N-1nk- | [ToaroroBka k CobecenoBanue 27,72 3,08 30,8
13 1a00paTOPHBIM

N/I-2nk- | 3aHATHSIM
13

U-1nk- | Pa3pabotka 3amura npoexTa 11,88 1,32 13,2
13 HUCCIEN0BATEILCKOTO
WU/1-2nk- | npoekTa

13

Wroro 3a 5 cemectp 48,6 5,4 54
Hroro 48,6 5,4 54

4. TlopsiioK BBINMOJHEHHUSI CAMOCTOATEIBHOMH PadoThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou

[Ipu pabGoTe ¢ KHUTOM HEOOXOAMMO TOA0OPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa mureparypbl B OMOIHOTEKE HCTIONB3YIOTCS alpaBUTHBINA U
CHUCTEMaTUYECKHUI KaTaJIoTH.

BaxHo MOMHUTH, YTO palMoHaIbHBIE HABBIKKM Pa0OTHI C KHUTOW - 3TO BCETJa OOMbIIas
HSKOHOMHUS BPEMEHHU U CHUJI.

[IpaBuibHBIE TOHOOP YYEOHHMKOB PEKOMEHAYETCS MpernojaBaTeNieM, YHTAIOIIUM
JEKIMOHHBIN Kypc. HeoOxomumasi nmuteparypa MOKeT OBITh TakKe yKa3aHa B METOJIUYECKUX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuas marepuan mo ydeOHHKY, CIETyeT MEPEXOAUTh K CICIYIONIEMY BOMPOCY TOJBKO
MoCIie MPaBUIIBHOTO YSICHEHUS MPEABIAYIIETO, ONMKCHIBAs Ha Oymare Bce BBHIKIIAJIKU U BBIYUCIICHUS
(B TOM ymucCIie Te, KOTOpble B yUeOHMKE OIMYIIEHbI WM Ha JIEKIIUHU JaHbl JJIi CAMOCTOSITEILHOTO
BBIBO/JIA).
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[Tpu u3yueHnu 000H AUCIUTUTHHBI OOJIBIIYIO U BXKHYIO POJIb UTPAET CAaMOCTOSITENbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE cJenyeT OOpaTUTh Ha OIpEJcIIeHHE OCHOBHBIX IOHATHH Kypca.
CryneHT noJKeH MoApoOHO pa3Ouparh MPUMEPHI, KOTOPbIE MOSCHSIOT TaKUE OMpPENEICHUS, U
YMETh CTPOWMTH aHAJIOTUYHbIE TPHUMEPHl CaMOCTOATENbHO. HyXHO 1D0OMBaThCcS TOYHOTO
MPEJICTaBICHUS O TOM, YTO U3y4aelb. [[0Je3H0 cocTaBsATh OnopHbie KOHCHEKTHI. [1pu nzyuenuun
MarepHaia Mo y4eOHHMKY IMOJIE3HO B TeTpaau (Ha CIEHHaTbHO OTBEIEHHBIX IOJISX) JIOMOIHATh
KOHCHEKT Jiekuuid. TaM ke cieayeT OTMedaTb BOMPOCHI, BbIACIEHHBIE CTYIACHTOM JUIS
KOHCYJIbTALIMM C IIPENoaaBaTeeM.

BriBosIbI, MONIy4YeHHBIE B pe3yJbTaTe U3YUYEHHs, PEKOMEHIyeTCS B KOHCIIEKTE BBIJCIIATD,
4TOOBI OHH MTPU NMEPEUUTHIBAHUY 3AIMCEH JTyUllle 3alIOMUHAIUCE.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYAEHTAaM IIOMOTAaeT COCTAaBJICHHME JIUCTa OMOPHBIX
CHUTHAJIOB, COJIEPIKAIIETO0 BKHEUIINE U HanOoJiee 4acTo ynorpebsuseMbie GOPMYIIbl U MOHSITHS.
Takoil TUCT MOMOraeT 3amoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIIHH, a TaKKe MOXKET
CILY’KMTb ITIOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYJEHTA.

UreHne Hay4HOTO TEKCTa SIBISIETCS YacThIO MO3HABATENbHOU AesrenbHocTU. Ee menp —
U3BJICUEHHE U3 TeKCTa HeoOXxoauMoii nHpopMaru. OT TOTO HA CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHSS YCTaHOBKA MpU OOpAIllEeHUU K MEeYaTHOMY CIIOBY (HAMTH HY>KHBIE
CBEICHMSI, YCBOUTh MH(GOPMALMIO MOJHOCTHIO WM YACTHMYHO, KPUTHUECKHU MPOAHAIU3UPOBATH
MaTepuai U T.II.) BO MHOI'OM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISEMOTO JEHCTBUSI.

Boiaensitor uemauipe ochosnble ycmano6Ku 6 UmeHuu Hay4Ho20 meKcma:

nH(OPMALIMOHHO-TIOUCKOBBIH (3a/1a4a — HAITH, BBLACTUTH HICKOMYIO HH(OPMAIIHIO)

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

AQHAJIUTUKO-KPUTUYECKAsl (YUTATENIb CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepHall,
IPOaHaJIM3UPOBAB €0, ONPEIEIIUB CBOE OTHOLIEHHUE K HEMY)

TBOpUECKas (CO3JaeT y YMTATENsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
MYHKT 71 CBOMX PAcCyXJEHUM, Kak o0pa3 /i NeHCTBUS MO aHAIOTHH U T.I. — HUCIOJIB30BaTh
CY)KIECHHsSI aBTOpa, XOJ €ro MbICIEH, pe3ysibTaT HalOo/eHus, pa3pabOTaHHYI0 METOJUKY,
JIOTIOJTHUTD UX, IOJJBEPIHYTh HOBOM MPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHpPOBaHME — TMIPENEIBHO KpPAaTKOE CBS3HOE OINMCAaHUE INPOCMOTPEHHON WIH
MPOYUTAHHON KHUTH (CTaTbM), €€ COAEP KaHUs, UCTOUHUKOB, XapaKTepa U Ha3HAYCHMUS,

[InanupoBaHue — KpaTkas JJOrH4ecKas OpraHu3alus TEKCTa, paCKpbIBarOLIas CoiepKaHue
U CTPYKTYpY U3y4aeMOro MaTepuana;

Te3upoBaHne — JTaKOHMYHOE BOCIPOM3BE/IEHHE OCHOBHBIX YTBEP)KIEHHMH aBTOpa 0€3
[pUBJICYEHUS (PaKTUUECKOTO MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBILAECPIKEK, U3BJICUCHUH, Hauboiee
CYIIECTBEHHO OTPAXKAIOIIMUX Ty WJIK HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe U IOCJIEI0BATEIbHOE M3JIOKEHHE COJIEPIKAHUSA
MPOYUTAHHOTO.

KoHcneKT — CoXKHBIH cr1ocod M3JI05KEeHUs COJIep >KaHusl KHUTH UJIM CTaThU B JIOTHUECKON
nocnea0BaTelbHOCTH. KOHCTIEKT akKyMyIHpyeT B ce0e Mpeaplayline BUIbl 3alUCH, TT03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’)KaHNE KHUTH, cTaThH. [[03TOMy yMEHHE COCTaBIIATH IJIAH, TE3KCHI,
JIeNIaTh BBIMUCKYU U IPYTHe 3allCH ONPEeIIeT U TEXHOJIOTHIO COCTABIIEHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu o coCmagieHuro KOHCneKma.

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

2. BpimenuTe riaBHOE, COCTaBbLTE IUIAH,

3. Kpatko cdopmynupyiiTe OCHOBHBIC MOJOXEHHS TEKCTa, OTMEThTE apryMEHTAIIHIO
aBTOpa;
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4. 3aKkoHCHEKTUPYITE MaTepHall, YUETKO cleaysl MyHKTaMm miaHa. [Ipu KoHcnekTupoBaHUH
CTapaiTech BbIPa3UTh MBICIIb CBOUMH CIIOBAMU. 3alIUCH CJIEIYET BECTH YETKO, SICHO.

5. I'pamotHO 3amnuceiBaiite nutathl. L{luTHpys, yuuThIBaliTe JTJAKOHUYHOCTH, 3HAYMMOCTh
MBICIIH.

B Tekcre KOHCIEKTa KenaTeabHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazatenbeTBa. [Ipu odopmieHHr KOHCIEKTa HEOOXOIUMO CTPEMUTHCS K €MKOCTH Ka)JI0To
npe/uiokeHusl. MBICIM  aBTOpa KHUTH CIEAyeT u3jaraTb KpaTrko, 3a00TACh O CTWIE H
BBIPA3UTEIHLHOCTH HAMMMCAHHOTO. YHCIIO HOMOJHUTENBHBIX 3JIEMEHTOB KOHCIEKTa JIOJKHO OBITh
JOTHYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeneNiaTbCsi B ONPENEICHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOIIEH JOTMYECKOM CTPYKType mpousBeAcHus. s yTouHeHus u
JIOTIOJTHEHHUSI HEOOXO0AMMO OCTABJISTh MOJIS.

OBnazneHue HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTyAEHTa LeJeyCTPEeMIIEHHOCTH,
MOBCETHEBHOM CaMOCTOSATEIILHOU pabOTHI.

4.2. Memoouueckue pexomenoayuu no NOO20MOGKe K NPAKMUYECKUM U 1AOOPAMOPHLIM
3aHAMUAM

Jlyis Toro 4TOOBI MPAKTHUECKHE U JIa0OpaTOpHBIC 3aHATUS MPUHOCHIN MAKCHUMAIIbHYIO
10JIb3Y, HEOOXOIMMO IIOMHHUTh, YTO YIPAKHEHUE U PELICHUE 3a/1a4 [TPOBOSTCS IO BBIYUTAHHOMY
HAa JICKIUSAX MaTepually U CBSI3aHbI, KaK MMPaBUIIO, C JETAbHBIM pa300poM OTAEIbHBIX BOIIPOCOB
JEKUMOHHOro Kypca. Crenyer MOAYEpPKHYTb, YTO TOJBKO IOCJIE YCBOEGHUS JIEKIIMOHHOIO
MaTepuana ¢ ONpPEJEIICHHON TOUYKH 3peHHs (2 MMEHHO C TOW, ¢ KOTOPOW OH H3jaraeTrcs Ha
JEKIHSIX) OH OyNeT 3aKpeIuUIAThCS Ha MPAKTHUECKUX 3aHATHUAX KaK B Pe3ysIbTaTe OOCYKICHHS U
aHaJIM3a JEKIMOHHOTO MaTepuaa, Tak U ¢ TIOMOIIbIO pelIeHUs MPOOJIEMHBIX CUTYyallui, 3aad.
[Tpu 3TUX yCIOBUSIX CTYJIEHT HE TOJBKO XOPOIIO YCBOMT MaTepuaj, HO U HAyYUTCs PUMEHSTh
€ro Ha MPaKTUKE, a TAKXKE MOJIYYUT TOTOTHUTENbHBIN CTUMYI (M 3TO OYEHb BaXKHO) JJIsl aKTUBHOMN
popabOTKHU JIEKIUH.

IIpu camoCTOATENBHOM pEIIEHUH 33Ja4 HYKHO OOOCHOBBIBATH KaXK/AbIM 3Tal pelIeHus,
UCXOJSl U3 TEOPETHUUECKUX MONOKEHUHM Kypca. Eciau cTy1eHT BUIUT HECKOIBKO MyTel peleHus
npobaeMsl (3a7au), TO HY>)KHO CPaBHUTh MX U BBIOpaTh camblii panuoHainbHbIN. [lone3no no
HayaJla BBIUMUCIEHWNA COCTaBUTh KpPATKUM IIJIaH perieHus mpoosemsl (3amauun). Pemenue
npoOJeMHBIX 33/1a4 WIM MPUMEPOB CIEAyeT M3JIaraTh MoApoOHO, BHIYMCIEHUS pacroyaraTtbh B
CTPOTOM TOpSIZIKE, OTHENsIsl BCIIOMOTaTeNbHbIE BBIUMCIEHHMS OT OCHOBHBIX. PemieHus npu
HE00XO0/IMMOCTH HY)KHO CONPOBOXKJIaTh KOMMEHTAPHUIMHU, CXEMaMHU, YepPTeXKaMH U PUCYHKAMHU.

CnenyeT HNOMHHUTBH, YTO pEIIEHUE KaXKIAOW ydyeOHOM 3ahauu JOJHKHO JOBOJUTHCS J0
OKOHYATeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpedyeT YCIOBHE, M IO BO3MOXHOCTU C
BbIBOJIOM. [lomyuyeHHBI OTBET CielyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMU M3 CYIIECTBA
naHHOM 3a1aun. [Tone3Ho Takxke (€cau BO3MOXKHO) peIIaTh HECKOJIBKIUMHU CIIOCO0aMH U CPaBHUTD
MOJIy4YEHHBIE pe3ynbTaThl. Pelienre 3a1a4 JaHHOTO TUIA HYKHO IIPOAOJIKATh 10 TPUOOpETEeHUS
TBEP/bIX HAaBBIKOB B UX PELLIECHUHU.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHull

ITocne u3yyeHus omnpeneieHHONW TEMBbI M0 3alUCSIM B KOHCIIEKTEe M YUeOHHKY, a TaKkKe
pelleHusl TOCTATOYHOT'O KOJMYECTBAa COOTBETCTBYIOIIMX 33/a4 Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIBHO CTYEHTY PEKOMEHAYETCs, NPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BONIPOCHI 10 U3YYEHHOH TeMe.

B ciiydae HE0OXOIUMOCTH HY>KHO €Ilie pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

WNHorga HeIOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOTO BOIPOCA BBIICHSAETCS TOJIBKO MpPU
W3YYEHUHU JajbHeHIIero Marepuana. B aToM ciydae Hajo BEpHYThCS Ha3aJl U IOBTOPUTH IIOXO
YCBOEHHBIM MaTrepuas. BaXHbII KPUTEpPHI YCBOECHMSI TEOPETHYECKOrO0 MaTepHualia - YMEHHE
pelmaTte 3aJa4d WM IPONTH TECTUPOBAHME IO MpOieHHOMY Martepuany. OpgHako ciemyer
MOMHHUTb, YTO MPaBWJIbHOE pEIICHHE 3aJaud MOXET IMOJIyYUThCS B pe3ysibTaTe NMpPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (opMys 6e3 MOHUMAHHUS CYIIHOCTH TEOPETUUECKUX TTOJIOKEHHH.

Bonpocsl 1i1s codecenoBanns
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ba30BbIi1 ypoBeHb

Tema 1. [Ipumenenue MM B coBpeMEHHOM JKU3HMU.

1. Obmiee mpeacraBiaeHre 00 HCKYCCTBEHHOM MHTEIUIEKTE.
2. Hcnonp30BaHue NCKYCCTBEHHOTO MHTEIICKTA B Pa3IMYHBIX cepax.
3. [TepcneKTHBBI UCTIOJIb30BAaHUS HCKYCCTBEHHOTO HHTEIUICKTA.

Tema 2. IIporpamMmHOe oOecriedeHre 1 OHJIAiH cepBHCHI, puMeHsiembie B .

DKcIepUMEHTaIbHBIN SBOJIIOLIMOHHBINA XapakTep pazpadotok cucrem MU.
Bo3MoHOCTH TpOrpaMMHBIX CPEACTB ¢ npuMeHenuem NU.

TpeboBanus k mporpamMmmaomy obecriedennto M.

SI3b1KHM TIporpaMMmupoBanus s 3agayd UI.

[Tonstue 00 oHTONOTWAX. BO3MOXHOCTH TPUMEHEHHS OHTOJOTHH B
npodecCHOHATIBLHOM 1eATEbHOCTH.

NG

Tema 3. MeTobl HCKYCCTBCHHOI'O MHTCJUICKTAa B COBPEMECHHOM O6paBOBaHI/II/I.

1. HcKyccTBEHHBIN HHTEIICKT B 00pa30BaHUU.
2. HckycCTBEeHHBIN MHTEIUICKT: KOHKYPEHT HIIA TIOMOIIHHUK YIHTEIIsS?
3. «becnunorHoe» oOpa3zoBaHHE.

Tema 4. IlpumeHeHHE WMCKYCCTBEHHOTO WHTEIUIEKTa IIPH BHEAPCHHUU IH(PPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHHA.

NHTennexTyalbHble TRIOTOPCKUE CUCTEMBI U aIalTUBHOE O0OyUEHHUE.

[Tpumepsl 1 0COOEHHOCTH CHCTEM aaTUBHOTO O0yUEHHSI.

CranmapTHbIe 3a7]a41 aJIalITUBHOTO O0yUYEHUS.

WHTennekTyanbHbIi aHalu3 JaHHBIX U 00pa3oBaTenbHas aHAUTHKA.
XapakTepucTruKa u MpUMEPbl pOCCUHUCKUX 00pa30BaTeIbHBIX OHJIAMH-TIAT(HOPM.

NG A

[ToBbI1IEHHBIN YPOBEHB

Tema 1. [Ipumenenne MM B COBpeMEHHON KU3HMU.

9. Cdeppl npuMeHEHMs CUCTEM UCKYCCTBEHHOT'O MHTEJUIEKTA.
10.  IIpoGrnembl HCHOIB30BAHUS UCKYCCTBEHHOTO MHTEIIEKTA.
11.  OOmee mpencraBieHHe O TNPUMEHEHHUH HCKYCCTBEHHOTO HWHTEIJIEKTa B

npodecCHOHATBLHOMN 1eATeTbHOCTH.
Tema 2. [IporpamMmHOe o0ecriedeHre 1 OHJIaitH cepBHChI, puMeHsiembie B .

Knaccugukaius MHTEIIEKTYaIbHBIX CUCTEM.

S3pixku JIMCIT u TNISHEP B UN.

[Tpumenenue s3pika nporpammupoBanusi PYTHON B pa3pabotke cucrem UU.
Omnucanue s3b1k0B R 1 PROLOG st pemenus 3agay M.

Bo3moxHocTu cucrems! Protégeé muist co3aHust OHTOJIOTHH.

orwdPE

Tema 3. MeTo1bl HCKYCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHOM OOPa30BaHHH.
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1. [Tpobnembl cOBpeMEHHOT0 00pa3oBaHMsI, KOTOPbIE MOXKHO PEUIMTH C IOMOIIBIO

nn.

2. [Tpo6aembl HCTIONB30BAaHUS UCKYCCTBEHHOTO HHTEIIEKTa B 00pa30BaHUU.

3. MeToapl  MCKYCCTBEHHOTO ~ HMHTEIUIEKTa  Kak  crnocod  IpeoaosieHUs
byHaaMEHTATBHBIX POOJIEM COBPEMEHHOTO 00pa30BaHMUsL.

4. XapakTepucTuKa U IpUMephI 3apyO0eKHBIX 00pa30BaTEIbHBIX OHIAWH-TIIATPOPM.

Tema 4. IlpuMmeHeHHE WMCKYCCTBEHHOTO HMHTEIUIEKTAa TP BHEIAPEHHH IUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHHHA.

1. [IpumeHeHHEe  HMCKYCCTBEHHOIO  MHTEJUIEKTa  JJIsl  OLIEHKM  KadecTBa
00pa30BaTeNILHOTO MpoLecca.

2. ABTOMaTHYECKAas OIICHKA Ka4eCcTBa MUCbMEHHBIX Pa00T 00YyJarOIIUXCS.

3. AHann3 oOpaTHOM CBA3M OT OOYYAIOIIMXCS U KOHTPOJIb IIpolecca 0OydeHus: Ha
OCHOBE 00pabOTKH TEKCTOBOM MHPOPMALIMHU U3 COIMATBHBIX CETeH 1 00pa3oBaTeIbHBIX (POPYMOB.

4. TexHOIOrMM MCKYCCTBEHHOIO MHTEJJIEKTa: BO3MOXKHOCTH U IPUMEHEHHE B

00pa3oBaTesbHOU cpejie.

4.4. Memoouueckue pekomeHOAyUU NO HANUCAHUIO HAYYHLIX MEKCMO8 (O0KIA008, pedepamos,
acce, HAYUHBIX cmametl U m.o.)

[lepen Tem, Kak MPUCTYNMUTH K HAIMCAHUIO HAYIHOTO TEKCTA, BAXKHO Pa300paThCs, KaKOBa
MCTUHHASI 11eJIb BAIller0 HAyYHOrO TEKCTa - 3TO MOMOXKET BaM pa3yMHO PacCHpeIeIUTh CBOU CUJIbI
U BpeMs.

Bo-nepBbIX, cHauana HYXXHO ONPEACTUTHCS C UACEH HAyYHOro TEKCTa, a Ui ATOTrO
HE00XO0IMMO HAYUUTHCSI JINOO OTHOCUTHCS K Pa3HBIM SIBJICHUSAM U (paKTaM HECKOJIBKO KPUTHUECKU
(cBOs maes — Kak WHas TOYKAa 3PEHHUs), TMOO HAYUUTHCS YBIEKATHCS KAKUMH-TO M3BECTHBIMHU
UIeIMH, KOTOpBIE HYKIAIOTCA B J0opaboTke (Maes — Kak ONTHUMHCTHYECKas TIO3WIUS U
HAIPaBIEHHOCTD HAa JlajibHElIIIee COBEPIIEHCTBOBAHNE YKE U3BECTHOTO0). BO-BTOPHIX, HAYUUTHCS
OpPraHU30BBIBATH CBOE BPEMS, BElb, KaK M3BECTHO, CBOOOIHOE (OT BCSKUX TIIYIIOCTEH) BpeMs —
Ba)KHEHIIee YCIOBUE HACTOSIIET0 TBOPUYECTBA, JUIsl HEro HaKOHEI-TO MosiBisieTcst Bpems. Horaa
MMEHHO Ha OPTaHU3AIMI0 TAKOTO BPEMEHH YXOUT HEMaJlasi 4acTh CHJI U TaJJaHTOB.

ITucate cneayer sICHO M OHATHO, CTapasiCh OCHOBHBIE MOJI0KEHUS (POPMYJINPOBATH YETKO
Y HEJIBYCMBICTIEHHO (YTOOBI U CaMOMY MTOHSTHO ObLIO0), a TAKXKE CTPEMSICh CTPYKTYPUPOBATh CBOM
TekcT. Kaxaplil pa3 Halio MpeACTaBIsATh, YTO Ball TEKCT OYAET KTO-TO YUTATh U €My 3aX04eTcs
COPHEHTUPOBAThCS B HEM, OBICTPO HAXOIWUTh OTBETHl HA HMHTEPECYIOUINE BOMPOCH (320HO
MpeJIcTaBbTe ce0sl HAa MecTe Takoro uenoBeka). [loHaTHo, uto paboTa, HaMMCaHHAs «CIUIONTHBIM
TeKCTOM» (0€3 3arojIoBKOB, 0€3 BbIIETICHUS KPYITHBIM IIPUGTOM Hanbosee BaXKHbIM MECT U T, 11.),
y KyJIbTypHOTO YHTATENsl JOJDKHA BBI3BIBATH OPE3TNMBOCTh M JIaXe JKaJoCTh K aBTOPY
(MCKITIOYEHUST COCTABIISIIOT HEKOTOPHIE JPEBHUE TEKCTHI, KOT/IAa M JKaHp ObUT MHOW M K TEKCTaM
OTHOCWJINCh HMHaye, Ja M CaMHX TEKCTOB OBUIO Tropas3lo MEHbIIe — He TO, YTO B JIOXY
«H(OPMAIIMOHHOTO B3PHIBA» M COOTBETCTBYIOMIETO «HH()OPMAIITHOHHOTO MYCOPay).

OO0beM TekcTa M paznuuHble O(QOPMHUTEIBCKUE TPeOOBAaHUS BO MHOIOM 3aBHCAT OT
NPUHATHIX B KOHKPETHOM y4eOHOM 3aBEJICHUN TIOPSIIKOB.

Pedepar (noxmam) - 3TO CaMOCTOSITENBHOE HCCIIEAOBAaHHE CTYICHTOM OIpelelIeHHON
po0JIeMbI, KOMIUIEKCA B3aUMOCBSI3aHHBIX BOITPOCOB.

Pedepar He noKHA COCTaBIATHCS U3 (ParMEeHTOB cTaTel, MoHorpaduit, mocoduit. Kpome
IIPOCTOTO M3JI0XKEHUsI (PaKTOB W LUTAT, B pedepare JOIDKHO MPOSBIATHCS aBTOPCKOE BUICHUE
npoOJIeMbl U €€ pelIeHHs.

PaccMoTpuM OCHOBHEBIE ATAITBI MOATOTOBKH pedepaTa CTyICHTOM.

Brinonnenue pedepara HaunHAETCA C BHIOOPA TEMBI.

3areM CTYIEHT MPHUXOJUT Ha TEPBYI0 KOHCYJIbTAIMI0 K PYKOBOJIUTENIO, KOTOpAs
peayCMaTpUBAeT:

79



- 00Cy>KIeHUE IIeTH U 3a7a4 paOboThl, OCHOBHBIX MOMEHTOB H30paHHOM TEMBI;

- KOHCYJIbTUPOBAHHUE IO BOIIPOCaM MO00pa JTUTEPaTyphl;

- COCTaBJIEHHE IIPEIBAPUTEIBHOTO IJIaHA.

Crnenyromm stanoM siBisieTcst pabota c¢ juteparypoil. HeoOxomumas nureparypa
noa0UpaeTCsl CTYIEHTOM CaMOCTOSITEIBHO.

[Tocne mogbopa auTepaTyphl 1eIecoo0pa3Ho cAenaTh pabouunii BapuaHT miaHa padbotsl. B
HEM HY>KHO BBIJICIUTH OCHOBHBIE BOIIPOCHI TEMBI U Maparpadbl, paCKphIBAIONINE UX COJEPIKAHHE.

CocTaBlIeHHBII CHUCOK JUTEPATyphl U MPEIBAPUTEIbHBIN BaApUAHT IUIAHA YTOUYHSIOTCA,
COIJIACYIOTCSl HA OYEPEHON KOHCYIbTAIIUU C PYKOBOAUTEIIEM.

3areM Ha4yMHAeTCA CJEAYIOUIMM 3Tam padoThl - H3y4yeHHE JUTEpaTypbl. TOJBKO
BHUMATEJIBHO YUTasi U KOHCIIEKTUPYS JIUTEPATYPY, MOKHO pazoOpaTbcs B OCHOBHBIX BOIPOCAX
TEMBI U MTOJATOTOBUTHCS K CAMOCTOSITEIbBHOMY (aBTOPCKOMY) U3JIOKEHUIO cofiepkaHus pedepara.
Koncnektupyst nepBOMCTOUHUKH, HEOOXOAUMO OTPAa3UTh OCHOBHYIO HJICIO aBTOPA U €TI0 IMO3UITUI0
0 UCCJIEyEeMOMY BOIPOCY, BBIIBUTH IPOOJIEMbI 1 HAMETUTH 33JIa4H AJIs NalbHEHIIero u3y4eHus
JAHHBIX TPOOIEeM.

CucremaTuzanus YW aHalIW3 HW3YYCHHOH JHUTepaTyphl MO MpoOIeMe HCCIeT0BaHUS
MO3BOJISIIOT CTYJCHTY Halucarh padory.

PaGounit BapuaHT TekcTa pedepaTa mpeaocTaBiIseTcs PyKOBOAUTENO0 Ha MpoBepky. Ha
OCcHOBe pabouero BapuaHTa TEKCTa PYKOBOJIUTENb BMECT€ CO CTYACHTOM OOCYyKHaer
BO3MOXXHOCTH JOpabOTKH TeKkcTa, ero odopmienue. [locne mopaboTku pedepar chaerca Ha
Kadeapy Ui ero OICHUBAHUS PYKOBOAUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Hamucanue 1 pedepara siBisieTcst 00s3aTeNibHBIM ycaoBueM BoinosiHeHus miaHa CPC no
0001 JUCHUITUHE TPOPECCUOHANBHOTO IIUKJIA.

Tema pedepata MoxerT OBITH BBIOpaHa CTYACHTOM W3 NPEIIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OLIEHOYHBIX CPEJICTB JUCIHILIMHBI, JHOO0 OmpeseseHa caMOCTOSTENbHO,
UCXOJsl U3 HHTEPECOB CTyJdeHTa (B paMKax H3y4aeMoM AUCLUMIUIMHBI). BpiOpaHHylo Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOIaBaTeNeM.

Pedepar nomken ObITh HaMMCaH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBisaTh 20-25 ctp.

Cmpyxkmypa peghepama:

e Bgenenue (e Oonee 3-4 crtpanui). Bo BBeneHnn HeE0oOXOaUMO OOOCHOBAaTH BBIOOP
TEMBI, €€ aKTyaJbHOCTb, OUEPTUTHh 00JACThb HCCIEN0BaHMs, OOBEKT MCCIIEOBAHUS, OCHOBHBIE
LEJIM U 33JJa41 UCCIIEIOBAHUSI.

e (OcHOBHas 4acCTb COCTOMT M3 2-3 pa3zenoB. B HUX pacKpbIBaeTCs CyThb MCCIEAYyEMON
po0JIeMbl, MPOBOJUTCS 0030p MUPOBOM JIMTEPATypbl U UCTOUYHUKOB VIHTEpHET Mo npeamery
UCCIIEIOBaHMs, B KOTOPOM JA€TCsl XapaKTEePUCTHKA CTENEHHM pPa3pabOTaHHOCTU MpoOIeMbl U
aBTOpPCKAsl aHAJIUTHYECKas OIICHKA OCHOBHBIX TEOPETHUYECKHUX IOJAXOAOB K €€ PEIICHUIO.
Wznoxxenne Marepuana He JODKHO OTPAaHUYMBATHCSA JIMIIL OINKCATENbHBIM MOJAXOJIOM K
pacKpeITUIO BBIOpaHHOW Tembl. OHO TakXke JOJDKHO COJepKaThb COOCTBEHHOE BHJICHHE
paccMaTpuBaeMoii mpoOIeMbl U U3JI0KEHHE COOCTBEHHON TOUKU 3pEHHUS Ha BOZMOXKHbBIE ITyTH €€
peleHusl.

e 3axmouenue (1-2 crpanuilsl). B 3akitoueHnn KpaTKo M31araroTcsi JOCTUTHYTBIE MPHU
U3y4EHHUH MTPOOJIEMBI eI, TEPCHEKTHBBI Pa3BUTHUS HCCIETyEMOro BOIpoca

e CnucoK HCIOJIb30BaHHOM nuTepaTypsl (He MeHblle 10 UCTOYHUKOB), B al(aBUTHOM
nopsiike, 0pOPMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBWJIaMU. B criMcok ncnoab30BaHHON
JUTEPATyphl PEKOMEHIYEeTCSl BKJIIOYaTh PabOThl OTEYECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, OIMYOJMKOBAHHBIE B HAYYHBIX KypHAJIaXx B T€UEHHUE MOCIEAHUX 3-X JIET U CChUIKU
Ha pecypcsl cetu MHTEpHeT.

¢ [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaeruro:

® TEKCT C OJHOW CTOPOHBI JINCTA;
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e mpudrt Times New Roman;

e kerib mpudra 14;

® MEXCTpOUYHOE paccrosinue 1,5;

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

e pedepaT 1oKeH ObITH MPEACTABIEH B COPOLIIOPOBAHHOM BUJIE.

Tlopsioox 3awumul peghepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJIEHTa HajJ, HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBICHHBIX MPENOJIaBaTeIeM B XOJe
KoHCybTanwii. Ha 3amury pedepara orBoauTcs 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTY/ICHT
JOJI’KEeH TI0Ka3aTh CBOOOHOE BIIaZIeHHE MaTepUalioM 110 3asBiieHHo Teme. [Ipu 3ammure pedepara
IIPUBETCTBYETCS MCIIOIb30BAaHUE MYJIbTUMEIUA-TIPE3EHTALIUY.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIeayrOmUM KPUTEPUSIM:

* coOmroieHue TpeOOBaHUM K €ro 0pOpMIICHHIO;

* HEOOXOAMMOCTh W JOCTaTOYHOCTH JJISl PACKPBITHS TEMBbl NPUBEACHHOW B TEKCTE
pedepaTta uHbOpMaIuu;

* YMEHHUE CTyJIeHTa CBOOOIHO M3JIaraTh OCHOBHBIC UJIEH, OTPAaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 33JJaBA€MBIX MPENOAaBaTeeM M COKYPCHUKAMH
BOIIPOCOB H C(OPMYITHPOBATH TOYHBIE OTBETHI HAa HUX.

Kpumepuu oyenxu:

Oyenkxa «omauyHoy» BBICTABISIETCS CTYJEHTY, €CJIM B JOKJIAJE CTYIEHT HCUEPIbIBAIOLIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3NIaraeT Marepual; CBOOOJHO CHpaBIsieTCs C
3a/layaMM, BOIIPOCAaMHU M JIPYTMMM BHJIaMU IPUMEHEHUs 3HAHUMN; UCIOJb3YET ISl HAlKUCaHUs
JOKJIaJja COBPEMEHHBbIE Hay4YHbIe MaTepHallbl, aHAIU3UPYET MOJIYyYECHHYI0 HH(POPMAIHIO;
IPOSIBIISIET CAMOCTOATEIBLHOCTD IIPU HAIMCAHUU JI0KJIa/1a.

Oyenka «xopouioy» BBICTaBISETCA CTYIEHTY, €CJIM KAaueCTBO BBIMOJIHEHUS JOKJIaaa
JI0OCTaTOYHO BbICOKOE. CTy/IEHT TBEP/IO 3HAET MaTepuall, FpaMOTHO U MO CYILIECTBY M3JIaraer ero,
HE JOITYCKasl CyHIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOCHI 110 TEME JAOKIIA/IA.

Oyenka «yooseremeopumenvHo» BbBICTABISIETCS CTYAEHTY, €CIM MaTepual JoKiIaja
U3JaraeTcs 4acTMYHO, HO MPOOeNbl He HOCAT CYIIECTBEHHOI'O XapakTepa, CTYJIEHT JOMYyCKaeT
HETOYHOCTU M OLUIMOKM IMPH 3alUTe JOKJIaaa, 1aeT HEJOCTATOYHO MpaBUiIbHbIE (DOPMYITHPOBKH,
HaOJII01at0TCSl HAPYIICHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «ney0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIQJl WIM JIOMYCTUJ CyllecTBeHHble OMMOKU. CTyNEeHT HEYyBEpeHHO M3JlaraeT Marepualn
JIOKJIaJia, HE OTBEYAeT Ha BOIPOCHI NMPENO1aBaTeNs.

Onucanue wkansl OYeHU8aHus

MaxkcrMaiabHO BO3MOXKHBIN Oail 32 BeCh TEKYIIMH KOHTPOJIb YCTAaHABIMBAETCS PABHBIM
55. Tekyliiee KOHTPOJIBHOE MEPOIIPUITHE CUUTAETCS CIAHHBIM, €CIIU CTYI€HT MOJIY4YHJI 33 HETO HE
MmeHee 60% OT yCTaHOBJIEHHOIO JIsl 3TOT0 KOHTPOJISl MaKCUMallbHOTO Oaiia. PeTuHroBbli Oai,
BBICTABIIIEMBII CTYIEHTY 3a TEKYLIE€ KOHTPOJIBHOE MEPONPUATHE, CHAHHOE CTYJEHTOM B
YCTaHOBJIEHHbIE TPapUKOM KOHTPOJIbHBIX MEPONPUSTUNA CPOKH, ONpEAENseTcs CIeAYIOIUM
obpazom:

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

OTIMYHBIN 100

Xopomuii 80

Y 10BIIETBOPUTENBHBIN 60

HeynosnerBoputenbHbIi 0
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Tembl pedepaTos
ba3oBb1i1 ypoBeHb

BosmoxHocTu u mpumenenue M B 06pazoBaTenbHOM cperie.

CoBpeMeHHbIe TpOorpaMMHbIe TPOAYKTHI, OCHOBaHHbIE Ha V.

OOm1ast xapakTepucTHKa sa3b1ka mporpamMupoBanust PROLOG.

DKCHEepTHBIE U MHTEIUIEKTYaIbHbIE 00yUYaIOUIe CUCTEMBI.

Mopaenu 1 aaropuTMbl paclio3HaBaHUS B SKCIIEPTHBIX CUCTEMAX.

Mopenu npeacTaBlieHUs] 3HAHUM.

Oco0eHHOCTH UCTIONB30BAHUSI CEMAHTHUECKUX CETEH /ISl IPEICTABICHUS 3HAHUA.
[IpoaykumoHHble 0a3bl JaHHBIX.

OpeliMOBBIE MOJIENIM B CUCTEMAX UCKYCCTBEHHOTO MHTEIUICKTA.

0.  OwHronoruu u X NpUMEHEHHE B IPO(HECCHOHATBLHON eI TeIbHOCTH.

11. Bosmosknoctu cucremsl Protégé miist co3manusi OHTOIOTHH.

12.  IIporHo3upylomiye HHTEIEKTYaIbHbIE CUCTEMBI.

13.  [Inanupyronme WHTEIUICKTYaIbHBIC CHCTEMBI.

14, OO0t aHaNMM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX TUIAT(HOPMEHHBIX PEILICHUH.

BoOoo~NoOR~WNE

[ToBbIIIEHHBIN YPOBEHb

Bunbl 5KCrIepTHBIX CUCTEM.

OcoOeHHocTH Pa3pabOTKH YI€OHOM IKCIIEPTHONW CUCTEMBI.
XapakTepuctuka 0005104kH dkcnepTHbIx cucteMm CLIPS.
WHTennexryanbHble CUCTEMbI KOHTPOJISI U IPUHSTUS PEILICHU.
[TonsTre u oOmME XapaKTEPUCTUKN HEHPOHHBIX CEeTEH.
HelipoHHsle ceTn B cHCTEMax NCKYCCTBEHHOTO MHTEIIEKTA.
Ob6nacTi mpuMeHeHUsT HeUPOUHPOPMATHUKH.

Penaktopsl oHTOSIOTHA.

OcnoBbsl RDF u OWL.

BaiiecoBckas cTparerusi OEHKU BBIBOJIOB.

Poccuiickue o6pa3oBaresbHble OHJIANH-TIIaT(HOPMBI.
3apyOexHbIe 00pa3oBaTeIbHbIC OHIAMH-TIAT()OPMBL.
Cnennann3upoBaHHbIE TPOTPAMMBI JIJI1 HEYETKHUX CUCTEM.
Bosmosknoctu porpammel ScilLab st paboTsl ¢ HeueTkuME 6a3aMu JaHHBIX.

CoNoOAWNE

O Nl o
rPWODNEO

4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCIe008aMeENbCKUX NPOEKMO8

UccnenoBatenbckass mpoekTHass paboTa — 3TO TpymmoBas padoTa, IS BBITOTHEHUS
KOTOpOH HeoOXOAMM BBIOOP M NPWIOKEHHWE HAyYHOH METOIMKHM K IOCTAaBICHHOH 3alaue,
MOJTy9eHHE COOCTBEHHOTO TEOPETUIECKOTO HMITH AKCIIEPUMEHTAIBHOTO MaTeprala, Ha OCHOBAaHUU
KOTOPOr0 HEOOXOJMMO MPOBECTH aHalIM3 M CHeNaTh BBIBOABI 00 HCCIEAYEMOM SIBJICHHH.
BeimonHeHne mpoekTa — 3TO BCera KOJUIEKTHBHas, TBopdeckas JlabGopatopHas paboTa,
npeJHa3HauYeHHas I TOJIyYeHHUs ONpEIENCHHOrO MpOJIyKTa WM Hay4HO-TEXHHYECKOTO
pesynbrara. Takas paboTa moapazymMeBaeT 4YeTKOe, OJJHO3HAYHOE (POPMHUPOBAHNE TTOCTABICHHON
3aJaud, OIpe/eIeHHe CpPOKOB BBIIIOJHEHUS HAMEUYEHHOTro, OINpejeieHne TpeOoBaHUH K
pa3pabaTbiBA€MOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro npoekrta SBISETCS 00s3aTeNbHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITENIbHOM paboThI 10 1000 AUCIUIIITHHE TPO(HECCHOHATBHOTO IIUKIIA. TeMa MPOeKTHOTO
3aJjaHHsI MOKET ObITh BHIOpaHa CTYACHTOM U3 MPEIOKEHHBIX B paboueil mporpaMme uid GoHze
OLIEHOYHBIX CPEJCTB AMCLUIUIMHBL, MO0 ONpeAereHa CaMOCTOSTENbHO, UCXO/S U3 MHTEPECOB
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CTyZEHTa (B paMKax U3y4yaeMoi TUCIHUILTHHBI). BoIOpaHHyI0 TeMy He00X0AUMO COTIacoBaThes C
IpenoaaBaTeseM.

Tpebosanus no 8bINOIHEHUIO U OPOPMIEHUIO NPOEeKMAa

IIpu BBIOJHEHUM MPOEKTA MPUBETCTBYETCs paboTa B rpymnne (2-3 yenoseka). [Ipoekr —
3TO HCCIIeoBaTeNIbCKasi paboTa, B XOJ€ KOTOPOHl CTYIEHTHI JOJDKHBI IPOAEMOHCTPHPOBATH
BJIAJICHHUE HaBbIKAMH HAy4yHOI'O MCCJIEIOBAHUSA, YMEHHUA IPOBOJUTH aHaIu3, 00001aTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, IMpejiaraTb CBOM PEIICHUs NMPOOJIEMBI, paccCMaTpUBAaeMOW B
IIPOEKTE.

IIpy nmoAroroBke MarepuasioB IIPOEKTa CTYAEHTHI JIOJDKHBI IIPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmnuka npoexma.

JUIg KaKOoro U3 y4aCTHUKOB IIPOEKTA OLICHUBAKOTCS:

* npodeccHoHaIbHbBIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIOLIEH 00acTy;

* yMeHHEe paboTaThb CO CIPABOYHOM M HAyYHOM JUTEpaTypoil, OCYIECTBIATH IMOUCK
HeoOxoaumoi uHpopmanuu B IHTEpHET;

* yMeHHe paboTaTh C TEXHUYECKUMHU CPEACTBAMU;

. YMEHHME  IIOJIb30BATHCA COOTBETCTBYIOLIMMH  BBIIIOJIHSEMOMY  IIPOEKTY
UH(POPMALIMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHHME TOTOBUTh MAaTEPUAJIbI IPOEKTA JJIs MIPE3CHTALMU: COCTABIATh U PEJAKTUPOBATH
TEKCThI, JOPMUPOBATH MPE3CHTALUIO IIPOEKTA;

* yMeHHe paboTaTh B KOMaH/IE;

* YMEHUE IMyOJIUYHO MIPEACTABIATh PE3yIbTaThl COOCTBEHHOH 1S TENbHOCTH;

* KOMMYHHUKa0€JIbHOCTb, UHUIIUATUBHOCTh, TBOPUECKHUE CIIOCOOHOCTH.

Kpumepuu evicmasnenus oyeHku y4acmuuxam npoexma

Hnbie
YHUBEpCaJIbHbIE
KOMIIETEHIIHH
Kommnerenmmmn,
(xoMMyHHKa0en
CBSI3aHHBIE C
BHOCT,
HCIIOJIb30BAHUEM
IIpodeccuona MHUIMATUBHOCT | OTYeTHOCT
COOTBETCTBYIOIUX
Onenka JIbHBIE b, YMEHHUE b
BBITNIOJIHSAEMOMY MPOEKTY
KOMIIETEHIH paboTaTh B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(OPMALIMOHHBIX
. yTIpaBJIEHYECKU
TEXHOJIOTHi .
HaBBIKH | T.]I.)
«OTINYHO» Pabota Texnnueckue cpencrsa | CTyneHT [Ipoekr
BBITTOJTHEHA 17§ MH(GOPMAIMOHHBIE | TIPOSBUI MpeICTaB
Ha BBICOKOM | TEXHOJIOTHM OCBOEHBI U | HHULMATHUBY, eH
npodeccuoHa | UCIMOJIb30BAHBI JUISL | TBOPUECKHI MIOJIHOCTBIO
JHHOM peanu3anuu IIPOEKTa | MOAXON, U B CPOK.
YpOBHE. MOJIHOCTHIO CIIOCOOHOCTh K
[Tpencrasien BBITOJIHEHUIO
HBIN CITOYKHBIX
marepual B 3aJlaHuH,
OCHOBHOM HaBbIKU PabOThI
bakTHuecku B KOJUIEKTHUBE,
BEpEH, OpraHu3alOHH
JIOITYCKaIOTCs bIC
HerpyobIe CITOCOOHOCTH.
dakTHuecKkue
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Hurie

YHUBEpCaJIbHbIE
KOMIIETEHIINH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
HCII0JIb30BAHUEM
[Ipodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOIIUX
Onenka JIbHBIE b, YMEHUE b
BBITIOJIHSIEMOMY ITPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUUYECKUX CPEICTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. YIPaBICHUYECKH
TEXHOJIOTH .
HaBBIKU U T.]I.)
HETOYHOCTH.
Crynent
CBOOOHO
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
IIPOEKTOM.

«Xopomo» Pa6ora OO6HapyXuBalOTCA Cryaent [Ipoekt
BBITIOJIHEHA HEKOTOpbIe OMMOKH B | IOCTaTOYHO peJICTaBII
Ha UCIIOJIb30BaHUU COOTBE | MOJIHO, HO 0e3 | eH
JIOCTaTOYHO TCTBYIOIIUX WHULIMATUBBL H | JOCTATOYH
BBICOKOM TEXHUUYECKUX CPEJICTB U | TBOPUYECKUX 0 TIOJTHO U B
npodeccuona | MH(GOPMALIMOHHBIX Haxo0JI0K CpPOK, HO C
JBHOM TEXHOJIOTHI BBITIOJIHUII HEKOTOPbI
YpOBHE. BO3JIO’KEHHbBIE MU
JomnymeHo no Ha HEro 33/1a4u. | HegopaloT
4-5 KaMmH.
(bakTHUecKux
OIHOOK.

CryneHt
OTBEYaeT Ha
BOIIPOCBI,
CBSI3aHHBIE C
IIPOEKTOM, HO
HEJ0CTaTOYH
0 TIOJIHO.

«Y 1OBIETBOPUTE | YPOBEHD OOGHapyXuBaeT CryneHnt IIpoekTt

JILHO» HEJOCTaTOYH | HEJOCTaTOYHOE BBITIOJTHUII claH co
0 BBICOK. | BJIaJICHUE HaBbIKaMU | OOJIBIIYIO0 YacCTh | 3HAYUTEINb
JomymieHo 10 | paboThl ¢ TEXHUYECKUMHU | BO3JIOKEHHOU HBIM
8 CpelICcTBaMU U | Ha Hero paboThl. | ONO3/1aHKE
(aKTHYECKUX | COOTBETCTBYIOUIMMHU M (bonee
OmHOOK. WH(pOpPMaAITMOHHBIMH HENen) |
CryneHt TEXHOJIOTHSIMU HE
MOJKET MIOJIHOCTBIO
OTBETUTH
TN Ha
HEKOTOpBIE U3
3aJJaHHBIX
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Hurie

POEKTOM
BOIIPOCHI
oOHapyKuBa
10T
HETIOHNMaHNe
npeaMeTa
OTCYTCTBHUE
OpHEHTALlUH B
Marepuae
IPOCKTA.

YHUBEpCAIbHBIC
KOMIIETEHIINU
Komnerenimu,
(xoMMyHHKaOen
CBS3aHHBIE C
BHOCTB,
HCIIOJIb30BAaHUEM
[Ipodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLINX
Ouenka JIbHBIE b, YMEHUE b
BBITIOJIHSIEMOMY ITPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHsie»,
MH(POPMALMOHHBIX
. YIIPaBICHUYECKH
TEXHOJIOTUI .
HaBBIKU U T.]I.)
BOIIPOCOB,
CBSI3aHHBIX C
MIPOEKTOM.
«HeynosnetBopu | PaGota He | HaBeikoB  pabotel ¢ | CrymeHt [Ipoekr He
TEILHO» BBITIOJIHEHA TEXHUYECKUMHU MPAaKTUYECKH HE | CHaH.
W cpencTBamMu HeT, | paboTta, HE
BBITIOJIHEHA nH(pOpMaIIMOHHBIE BBITIOJIHWII CBOH
Ha  HU3KOM | TEXHOJOTMU HE OCBOEHHI | 3a/1a4u 1581071
YPOBHE. BBITIOJIHHJT
Honymeno JINIID
Oonee 8 OTJIElbHBIE HE
dakTHyecKux CYILIECTBEHHbBIE
OIINOOK. MOpyYeHuss B
OtBeTbl  Ha IPyIIIOBOM
CBSI3aHHBIE C IIPOEKTE.

Cmyoenmol 00ndCHBL: 3aIUTUTH MPOEKT B PEXUME MPE3CHTALUU, NPEIbsIBUTH (ailiibl
BBIMIOJTHEHHOI'O TIPOEKTAa, YMETh paccKka3aTb O TEXHOJIOTMSIX, HCIOJB30BAHHBIX HMH IIpU
BBIMTOJTHEHUH MIPOEKTA, aTh OI[CHKY pabOThl KaXKI0T0 WiIeHA IPYIIIbI (eciu npoeKkm epynnosotl).

IIpuMepHBbIe TeMBbI 111 BHINOJHEHHUS POCKTHLIX 3aJaHU I

1. MUcropus pa3BuTus UCKYCCTBEHHOI0 MHTeIIekTa B Poccum.
2.  Hcropus pa3BUTHS UCKYCCTBEHHOT'O MHTEIIEKTA 38 PYOEIKOM.

3. HCKycCTBEHHBI HMHTEIUIGKT B MNPOo(ecCHOHATBHON cdepe

HaIlrpaBJICHUA HOJIFOTOBKI/I).

4.  AHanu3 MaHHBIX YY4eOHOU aKTUBHOCTH OOydarommxcs ¢ npumenenuem UH.

5. Amnanuz o0pa3oBaTeNbHBIX JaHHBIX IPOCKTHOH ESTETbHOCTH.
6. Google Data Studio xak cpeacTBO aHANMM3a U BU3yalnu3allii 00pa30BaTEIbHbIX TaHHBIX.

(B 3aBHUCHMOCTH OT
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7. Pazpabotka oHTONOTMH NPO(ECCHOHAIBHON MPEMETHOM 001aCTH.
8.  IIpuHuunsl pa3pabOTKH CUCTEM alaITUBHOIO OOY4EHUS.

9. 3BapyOexHbIE CHCTEMBI aJAITHBHOTO OOYYCHUSI.

10. Poccwuiickue cucTeMbl afaTUBHOTO OOYYCHHUS.

11. Knaccudpukanus HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

12. TI'myGokue MCKYCCTBEHHbIE HEHPOHHBIE CETH Ul PELICHUs 3a7a4 [JIaHUPOBAHUS.

13. T'myOokue UCKYCCTBEHHbIE HEHPOHHBIE CeTH JUIA PEUICHHUS 3aa4d POTHO3UPOBAHUSI.

14. TI'myOokue HCKYCCTBEHHBIE CBEPTOYHbIE HEMpPOHHBIE CETH Ul pelIeHus 3ajaad
pacrio3HaBaHUs N300paKEHHI.

15. CpaBHuTenbHas XapaKTEPUCTUKA IIOJHOCBS3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX CeTeH JUIsl peleHHs 3a1a4 KiIacCu (KA U KJIacTepU3aluu.

4.5. Memoouueckue pexomenoayuu no no020MoGKe K IK3AMEeHAM U 3a4emam

N3yuenne MHOTHX 0OMIETTPO()ECCHOHANBHBIX U CHEIHAIbHBIX JUCIUILIAH 3aBEPIIacTCs
sk3aMeHOM. [loaroToBKa K 3K3aMeHy CIIOCOOCTBYET 3aKpEIUICHHIO, YIIyOlIeHHI0 U 0000IEHUI0
3HaHUH, TOJY4YaeMbIX, B TIpolecce OOydeHHs, a TakXKe MPUMEHEHHIO HUX K PEHICHHUIO
MPAKTUYECKUX 3a/ad. ['0TOBACH K SK3aMeHY, CTYIEHT JIMKBUIUPYET HMEIOIIHecs MpoOensl B
3HAHUSX, YIIIYOJseT, CHCTEMAaTU3UPYET M YHOPSI0YMBaeT CBOM 3HaHUS. Ha sk3amMeHe CTyIeHT
JEMOHCTPHUPYET TO, YTO OH MpuodOpen B Impolecce OOydyeHUs IO KOHKPETHOW yueOHOU
JTVCIIATUTHHE.

DK3aMeHAI[MOHHAsl CECCHUS - 9TO CepUsl HK3aMEHOB, YCTAHOBIIEHHBIX YYEOHBIM IJIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nusa. He cinemyer nymare, yto 3-4 OHS 1OCTATOYHO AJIs
YCIENIHOM MOATOTOBKH K 9K3aMEHaM.

B »ti 3-4 mHS HY)XHO CHCTEMaTH3UpPOBATh YK€ MMerolrecs 3HaHus. Ha KoHcynpTanum
nepes 9K3aMEHOM CTYJIEHTOB ITO3HAKOMSAT C OCHOBHBIMM TPeOOBaHUSAMH, OTBETAT Ha BO3HUKIIHNE
y HUX Bonpockl. [loaToMy mocemnienre KOHCYIbTaIii 00s3aTeNbHO.

TpeboBanust K opraHM3allly MOATOTOBKU K AK3aMEHaM Te K€, YTO U NpH 3aHATHUAX B
TEYEHUE CEMeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Ooyiee cTporo. Bo-TiepBBIX, OYEHHb Ba)KHO
coOJTIOJIeHHE peXrMa JIHS; COH HE MEHee 8 4acoB B CYTKHM, 3aHATHUS 3aKaHUYMBAIOTCS HE MO3HEE,
yeMm 3a 2-3 yaca 10 cHa. OnTuMaabHOE BpeMs 3aHATUH - yTpPEHHUE U THEBHbIE Yachl. B mepepriBax
MEXy 3aHATUSAMHU PEKOMEHAYIOTCS MPOTYJIKU Ha CBEXKEM BO3JlyXe, HEYTOMUTENbHbIEC 3aHATHUS
cropToM. Bo-BTOpBIX, HaTMUME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB JISKIINH. J[axxe B TOM ciiydae,
ecnu ObUIa MPOMyIIeHa Kakas-I1u00 JIeK1Ks, He00X0IMMO BO BpeMsl €€ BOCCTAaHOBUTS (II€penucarhb
ee Ha kadenpe), 00yMaTh, CHITh BOSHUKIIIKE BOIIPOCHI JIJIS1 TOTO, YTOOBI 3aIIOMUHAHKUE MaTepHuasa
ObUI0 0CO3HAHHBIM. B-TpeThux, MpH MOATOTOBKE K 9K3aMEHaM y CTYJIeHTa 10JIKEH ObITh XOPOLIUH
y4eOHMK WM KOHCHEKT JINTepaTypbl, MPOYNTAHHOW MO YKa3aHWIO TPENoJaBareis B TCUCHHE
cemecTpa. 371ech MOKHO 3(PPEKTUBHO MCIIOJIB30BATh JTUCThI OMIOPHBIX CUTHAJIOB.

BHauase ciiegyeT mpocMOTpeTh BECh MaTepHall 1o CAaBaeMOW TUCIUILTHHE, OTMETUTh IS
ceOss TpyaHele Bompochl. OOs3aTenbHO B HHUX pa3oOparhcs. B 3axmioueHue eme pas
1e1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE ITOJIOKEHHSI, WCIOJB3ys MPH STOM JIMCTHI OIOPHBIX
CUTHAJIOB.

Cucrtematudeckas MoJIrOTOBKA K 3aHATHSM B TEUEHUE CEMECTPa IMO3BOJIUT UCTIOIB30BaTh
BpeMs HK3aMEHAIlMOHHOM CeCCHM ISl CHCTeMaTU3alluy 3HaHUH.

1. KoHTpoab camocToATebHOI padoThI CTY1eHTOB

KoHTposb camocToaTenbHOM paboThl IPOBOANTCS MPENOAaBATENIEM B Ay IUTOPHH.

[IpenycMOTpeHsI cienyromre BUabl KOHTPOJIs: coOece1oBaHue, OlleHKa pedepara, OlleHKa
IIPE3EHTALNHU, OLIEHKA Yy4acTHUs B KPYIJIOM CTOJIE, OLICHKA BBIOJIHEHUS [TPOEKTA.

ITonpoOHbIE KpUTEpUU OLIEHUBAHMS KOMIIETEHLUH HpuBefeHbl B DOHAE OILEHOYHBIX
CPEICTB AJIs IPOBEACHMS TEKYIIEH U TPOMEKYTOUHOM aTTeCTal|H.
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2. Cnmcok JuTtepatypbl A5 BbinoaHeHusi CPC

OcHoBHas IuTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTeIeKTyaabHbIE CHCTEMBI U
TEXHOJIOTHUH DJIEKTPOHHBIN pecypc : yuebroe nocodue / C.B. [Taapmos. - Camapa : [ToBomkckwHii
TrOCYJapCTBEHHBIN YHUBEPCUTET TeJIEKOMMYHUKanuii u uHpopmaruku, 2017. - 195 c. - Kaura
Haxoautcs B 6azoBoii Bepcuu ObC IPRbooks.

2. CeicoeB, JI. B. BBenenue B TeopHio HMCKYCCTBEHHOTO HWHTEJUIEKTa : Y4eOHOE
noco6ue / /1. B. Cricoes, O. B. Kypurnira, /. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkcrt : anexrponHsIii // LludpoBoii oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html
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Mownorpadus / ABepuenkoB B. W. - Bpsauck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura naxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. Cuctembl HCKYCCTBEHHOT'O UHTEJIEKTA : ydyeOHoe nocodue : [16+] /
C. U. IlaBnoB. — Tomck : ToMckuil rocyapCTBEHHbIH YHUBEPCUTET CHCTEM YIIPaBJICHUS U
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https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yuyebHoe nocodue / C. U.
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4. Ceprees, H. E. Cuctembpl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHOe mocooue : [16+]
/ H. E. CepreeB. — Taranpor : IOxublil henepanbuelii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 10 TTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. [IpoekTupoBaHH€e CHCTEM UCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOe

nocobue / C. JI. CotHuk. — 3-e m3n. — Mocksa : UaTepHeT-YHuBepcuter MH(DOpMaIOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anexrponuslit // L{udposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html
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1. Bopoiickuit ®@. C. MHpopmaTuka. DHIUKIONEANYECKUN CIIOBapb-CIPABOYHUK:
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students.ru/bookpc/informatika/slovar.zip

2. HBaHoB B. OcHoBBI HCKYCCTBEHHOTO UHTEIIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTI'O HHTEIIEKTa; Y4eOHO-METOA. mocodue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBbl U — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6oupb b.B. Undopmaruka: yaueonux/ b.B. Co6ons [u ap.] — U3a. 3-e, nonoyH. 1
nepepab. — PocroB w/Il: ®denmkc, 2007. — 446 c. — Jlocrymuo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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