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BBEJIEHUE

Llesin 1 32124y OCBOEHHUSI TUCIHTLIHHBI

Lenbto OCBOCHMS AMCUUIUIMHBI SBJISAETCS O3HAKOMJICHHE CTYACHTOB C KPyroMm 3ajay B
00JIACTH MCKYCCTBEHHOTO HWHTEIUICKTa, a TaKXKe 3HAKOMCTBO C OCHOBHBIMH IOHATHSIMH H
METOAaMU MAIIMHHOTO OOydYeHHss M HX [pPUMEHEHHEM K 3aJadyaM, OTHOCALIMMCA K
npo¢eCCHOHAIBHON 00J1aCTH.

3amaun  OCBOGHHS JUCHUIUIMHBL — O3HAKOMIIGHHME CTYICHTOB C BO3MOXXHOCTSIMH
WCTIOJIb30BaHUS TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIICKTA B PO ECCHOHATBHOM chepe.

B pe3yiabTaTe 0CBOEHUSI JMCHUIUIMHBI CTY/IHThI 10JIKHbBI:

—  HUCIOJIb30BaTh MPUHIMIBI PabOThl COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTUH
IUISL peleHus 3a/1a4 Tpo(eCCHOHANBHON IS TEIbHOCTH;

— BbIOMpaTh UM(QPOBBIE TEXHOJOTWH, NPOTPAMMHBIC CPEICTBA JJS  PELICHUS
npoeCCHOHATIBHBIX 33]1a4;

— TPUMEHATh,  NPHU  pEIICHUWH  3a7a4  NPOPECCHOHATIBHON  JICATEIBHOCTH
CTeIMAIM3UPOBAHHOE TIPOTPAMMHOE 00ECTICYeHHE M METO/IbI HCKYCCTBEHHOTO HHTEIJICKTA;

—  pa3pabaTbIBaTh OCHOBHBIC MOJYJIM MHTEJUICKTYaIbHBIX CHUCTEM, BJIAJCTh MPUEMaMH
pereHust 1a00paTOPHBIX 33734 B IPEIMETHON 00JIacTH.

Ilepeyenb NJIAHHUPYEMBIX Pe3yJbTaTOB O0y4YeHUS MO JUCHUIUVIMHE (MOIYJIIO),
COOTHECEHHBIX € VIAHHPYEMBbIMH Pe3yJIbTATAMH OCBOeHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Kox, popmynuposka Kox, hbopmynupoBka unaukaropa | [lnanupyemslie pe3ynbTaTsl
KOMIIETCHITHH 00y4YeHHS IO JUCIUTUIHHE
(Momymi0),
XapaKTepU3YyIOLIHe dTalbl
dbopMHpOBaHUS
KOMIIETCHITHH,
UHAUKATOPOB
YK-I1. Cmocoben | UJI-1 YK-1 Boigenser | Haxonut, ananusupyert u
OCYIIECTBISATH MIOWCK, | MPOOIEMHYIO CUTYaIUIO, | OIIEHUBAET WH(OPMALIHIO,
KPUTHYECKUH aHalu3 U | OCYIIECTBISET €€ aHalu3 U | HE0OXOAUMYIO JJis
CUHTE3 uH(pOpMaInH, | AMATHOCTUKY Ha OCHOBE | OpraHU3aIuu TYPUCTCKON
MPUMEHSTh  CHUCTEMHBIN | CHCTEMHOTO TIOJIX0/1a JeSITeIbHOCTH
moaxon aua  pewenus | U/-2 YK-1 OcyiectBisier NOUCK,
MIOCTaBJIEHHBIX 3aJa4 otbop " CUCTEMaTH3aI1I0
uHbOpMallMU 7Sl ONpeAeTICHHs
ATBTePHATHBHBIX BapHAHTOB

CTpPAaTErMYECKUX  PpEUICHUH B
npo0JIeMHOM cUTyaluu

NA-3  VYK-1 Onpenenser u
OLICHUBAET PHUCKH  BO3MOXHBIX
BAapUaHTOB PELICHUNA MPOOIEMHOMN

CUTYallHH, BBIOMpAET

ONTUMAaJIbHBIN BapHUaHT eé

pemeHust
I1K-10. Crnocoben | UJI-1 TIK-10 Opuentupyercs B | Haxomgur, aHanusupyer u
aJlanTHPOBATh U | COBPEMEHHBIX TEHJECHIMSX | OLlEHUBAeT HHPOPMALHUIO,
MOJU(PHUIIMPOBATH pa3BuTHs HU(POBBIX TEXHOJOTHH, | HEOOXOAUMYIO IS
CHEeLUAIN3UPOBAHHOE BBIOMpPAaET  TEXHOJOIMH WIN | OpraHU3alUK TypUCTCKON
IPOTrpaMMHOE OporpaMMHBIE  CpeACTBAa  JJS | IEATEIIbHOCTH

O6€CHC‘ICHI/IG, MCTOABI W | PCIICHUA IMMOCTABJICHHBIX 3a1a4




AITOPUTMBI cucrem | UJ1-2 TIK-10 Ilpumenser npu

HCKYCCTBEHHOTO pelIeHU 3amad

HMHTEIIEKTa U | mpoecCHOHANBbHON NesATeTbHOCTH

MAIIMHHOTO OOYYEHHUsl B | CIICIUATU3UPOBAHHOE

npodeccuoHaNBHOMI IpOrpaMMHOE obecrieyeHue,

JeSTEeTbHOCTH METO/IbI HCKYCCTBEHHOTO
HUHTCIJIJICKTa )41 MalIuHHOT O
o0yueHus

HaumeHoBaHue JIa0OPATOPHBIX 3aAHATHI

Ne HanmeHnoBaHue TeM NMCHMILIMHBI, MX KPATKOE COACP/KAHUE

1. JlaGopaTopHas pabota 1. AHanNU3 COBPEMEHHBIX IPOTrPAMMHBIX
cpeAcTB ¢ npuMmeHeHuem MU

2. JlaGopatopHas pabota 2.dopmanuzanus 3Hanuii Mcnonb3oBanue
CEMAHTUYECKHX CETEH JJIs IPEACTABICHUS 3HAHUI

3. JlaGopaTopnas pa6ota 3.Co3nanue ontonoruu B cucteme PROTEGE.
OcHosbl RDF 1 OWL

4. JlaGopatopHas pabota 4.Pa3paboTka yueOHOM IKCIIEPTHON CUCTEMBbI

4 Jlaboparopras paboTa 5.AHaIN3 CyNIECTBYIONINX 00pa30BaTeIbHBIX

11aT(POPMEHHBIX PELICHUH.




CTPYKTYPA U COAEP KAHME JIABOPATOPHBIX 3AHSTUI

JlaGoparopHuasi padora 1.

AHaJIN3 COBPEMEHHBIX IPOTPAMMHBIX CPEACTB ¢ MpuMeHeHueM 1.

Bonpocs! (koMneTeHIIMH, HABBIKH) /1151 OCBOCHMSI:
1. U3yunts COBpEMEHHBIE POrPAMMHBIE TPOAYKTHI, OCHOBaHHbIE Ha 1.
2. HayunthCcsi aHAIU3UPOBATh BO3MOXHOCTH MPOTPAMMHBIX CpPEICTB C

npuMenenuem NN.

3alIaHI/Iﬂ AJIA BBIIMOJTHCHUA U METOAUYECCKHE PCKOMCHAAIINHA .

3aganmue 1

Hcnonp3yss TMPUBENCHHBIA HIDKE CIHUCOK HWHTEPHET-CCBUIOK, a TaKXKe pyTue
WHTEPHET-UCTOYHUKH, M3YYUTE WHTEIUICKTYaJbHBIE CHUCTEMBI, MpeajiaracMbie Ha
PBIHKE.

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

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

zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
Omnpenenure UX HaNpaBJICHUE:
- akcriepTHbie cucteMsl (OC);
- CHCTEMBI ¢ Oa3aMM 3HAHMI;
- UHTEJUICKTyaJIbHOE 00YUYCHHUE;
- HEUPOHHBIE CETH.

3ananue 2

[Ipoananu3upyite BO3MOXXHOCTH, 00JIACTH
HEJIOCTATKH W3YYCHHBIX HWHTEJUIEKTYAJIbHBIX
COCTaBbTE OTYET B TAOIUYHOU Popme:

MIPUMEHEHUS,
cucteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJIk3a

Hassauwue [10 | Bosmoxxaoct | O0nacThb CTOMMOCTBE NcTounuk
WJIU CEepBUCA, | POrpaMMBbI PUMEHEHUS uHopManuu
BepCHUs (www. )




Cnenaiite BbIBOJ 0 pbiHke [10. Paccuuraiite ynenpHBI Bec 1Mo o00sacTu
npumMenenus [10. M306pa3ute pe3ynbrar rpadpudecku (IOCTPOUTE quarpaMmmy).

JlaGopaTopHasi pabora 2
dopmanu3auusa 3HAHUA
HUcnonb3oBaHue ceMaHTHYECKHUX ceTel JJIs MPeACTABJICHUA 3HAHUU

Bonpocs! (koMneTeHIIMH, HABBIKH) /IJ151 OCBOEHMSI:
1. W3yuyuth oOlllee mpeacTaBiIeHUE O CEMaHTHYECKON ceTH u (peimax s
MpEICTaBICHUS 3HAHUM.

2. Hayuuthcsi CTpPOUTH CEMAHTHYECKYI0 CE€Th U HCHOIb3ys (PperimMbl

peanu3oBaTh CTPYKTYPY OTHOIIEHUMN.

3anaHm[ AJIA BBIIIOJTHCEHUA U METOAUYECCKHEC PEKOMEHAAIINHA .

CemanTuueckass ceTb — O3TO OJUH U3 CHOCOOOB TMPEJCTaBICHHUS 3HAHUM.
N3navanpHO ceMaHTHUecKas ceTh OblIa 3ajJlyMaHa KaKk MOJENb MPEICTaBICHUS
JOJITOBPEMEHHOM MaMSATH B TICUXOJIOTHMH, HO BIIOCJICJACTBHU CTajla OJHUM U3
crioco06oB npejcrapieHus 3HaHui B OC.

CemaHTHUKa — O3HaA4aeT 06HII/Ie OTHOHICHUA MCKAY CHMBOJIAMHU U 00BEKTaMHU H3
9THX CMMBOJIOB.

eMKOCTD
KJace
METAJLTITYECKIII,
HAIHIIK CBOILICTBO | (hap(popOBBIIL I1 T. [
TIPIIMED (papdoporsrii

[Ipocreiimuii 06paser CeMaHTHIECKOU CeTH

BepumHbel — 3TO 00BEKThI, AYyrd — 3TO OTHOHIEHUs. CeMaHTU4YecKas MOJEb He
packpbiBaeT cama Mo cebe KakuM o0Opa3oM OCYUIECTBISETCS MPEICTaBICHUE
3HaHui. [lodToMy ceMaHTHYeckass CeTb paccMaTpUBaeTCsl KAaK  METOJ
OPEACTABICHUS 3HAHUW W CTPYKTypupoBaHus 3HaHuM. Ilpum pacmmpenun
CEMAHTUYECKON CETU B HEM BO3HUKAIOT APYTHE OTHOLICHHUS:

IS —A (mpunamnexut) u PART OF (saBnsiercst 4acTbio) OTHOIIIEHUE:
[€JI0€ —> YaCTh.

Jlactouka IS — A nruna, «aHoc» PART OF «reno». Hanpumep:



1s-a 1s-a

KA | | jacTodKa OTHLA
|
|
|
BJIAJEEeT THE3I0
bi | — 3| part of
BECHA KPBLIIbS
KOHEIT
OCEHBb

Pacmmmpenne ceMaHTUYECKOU CETH

MoryT OBITb M Jpyrue OTHOLIEHHS: Biaaeer. Torga ceMaHTHuYecKas CeTb
pacmmpseTcss uepapxuuecku (BeplinHa UMeeT ABe BeTBH). Kpome Toro, MoxHO
pacCLIUPUTD CETh U IPYTUM OTHOLIEHUEM:

nepuoa — «BECHaA — JICTO.

[Tomygaetrcs mepapxudeckas cTpykrypa nosatus HOKO. MoxHo pa3outh Ha
nmojcxeMbl. bombIoi mpoOiaemMoi Juisi CeMaHTHYECKUX CETEH SBISIETCS TO, UYTO
pe3yJIbTaT BBIBOJIA HE TAPAHTUPYET JNOCTOBEPHOCTH, TAK KaK BBIBOJ €CTh MPOCTO
HaCJIeI0BAHHE CBOMCTB BETBU 1S-a.

JIst 0TOOpakeHUsT HUePAPXUUYECKUX OTHOIICHUN MEXaAy OObEKTaMU U BBEIICHHS
€IUHON CEMaHTHKH B CEMaHTUYECKHE CETH OBbUIO NPEHJIONKEHO HCIOJIH30BATh
nporeaypHbie ceTu. CeTh CTPOUTCA Ha OCHOBE Kiiacca (MOHSATHUS); BEPUIUHBI, TyTH
U TIPOLICAYPHI MPEICTABICHBI KaK OOBEKTHI.

3aganue 1

Hcnonb3yss  COOTBETCTBYIOIIME AYTHM  MOCTPOUTH  CEMAHTUYECKYK)  CETb,
Kacarolyocs:

1. reorpadum kakoro-nubo perumona. Jlyru: rocyaapctBo, cTpaHa, KOHTHHEHT,
IMpoTa.

2. [MAarHOCTHKM TJHa3HbIX 3aboneBanuii. Jlyru: kareropuum OoJe3HEH,
aTO(PU3UOJOTNYECKOE COCTOSHUE, HAOIIOAEHNS, CAMIITOMBI.

3. pacro3HaBaHUsi XMMUYECKUX CTpYKTyp. Jyru: ¢opmyna BemecTBa, CBOWCTBA
BEILECTBA, 00J1ACTh TPUMEHEHUS, MEPHI TPETOCTOPOKHOCTH.

4. mpouemypbl TOMCKa TMIOJE3HBIX HCKOmaeMmbiX. Jlyru: HamMeHOBaHUE
MCKOIMAeMOT0, PACIOJIOKCHUE MECTOPOXKIACHHUS, TJIyOMHA 3aJieTaHus, METOIbI
JIOOBIYH.

5. cyaeOHoM mpouenypbl. Jyru: [OpuUIMYECKOE JIMIO, COOBITHE, MEpHI
BO3/ICHCTBUS, CITIOCOOBI paccie0BaHusl.



6. pacrpenelieHus TMPOAYKTOB IO MarazuHam. Jlyru: HCTOYHHMK CHaOXXEeHWUS,
HAaMMEHOBAaHHE TIPOJYKTa, CIOCO0 TPAaHCIOPTHUPOBKH, KOHEYHBIA IyHKT
TPaHCIIOPTUPOBKH.

7. ompeAeneHUs: MPUHAMJICKHOCTU >KMBOTHOTO K OINPEIEIECHHOMY BUIY, THUIY,
ceMeiicTBy. [lyru: mecTto 0oOMTaHUS, CTPOCHUE, OCOOECHHOCTH MOBEJCHUS, BU]
MATAHUS.

8. KiIaccuPUKalUM THIIEBBIX NPOAYKTOB. JlyrM: HaMMEHOBaHHUE MPOAYKTA,
COCTaBJISIIOLINE YACTH, CIIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHHUS.

9. pacnio3HaBaHus THNA KoMIbioTepa. Jlyru: cTrpaHa M3roTOBUTENb, CTaHAAPTHAS
KOH(pUTypaius, 006J1acTh MIPUMEHEHUS, UCIIOJIb3yEMOe MTPOrpaMMHOE 0OeCIIeYeHHE.

10. uepapxuueckoii ctpyktypsl BJI. [dyru: cucrema, cOCTOsIHHME, Ha3HA4Y€HUE,
B3aNMOJECHUCTBUE COCTABIISAIOLIUX.

HUcnoab3oBanue ppeiiMOB A/ NPEACTABJICHUS 3HAHUH

@peiiMbl - OIMH U3 PACTIPOCTPAHCHHBIX (POPMATTU3MOB MPEACTABICHUS 3HAHUN B
OC. dpeitMm MOXKHO TMPEACTaBUTH ce0e Kak CTPYKTYpPY, COCTOAIIYI0 W3 Habopa
q4eeKk - CI0TOB. KaxIpld CIOT COCTOMT M3 MMEHM U aCCOUMUPYEMBIX C HUM
3Ha4eHUN. 3HAYEHUS MOTYT MPEJICTABIISITHE COOOU JaHHBIE, POIEAYPhI, CCHUIKU Ha
npyrue ¢peiMbl WM ObITh MYCThIMH. Takoe MOCTPOCHHE OKAa3bIBAETCS OYECHBb
yA0OHBIM JUISI MOJICTTUPOBAHUSI aHAJIOTUH, ONMUCAHUSI 00JacTel ¢ POJOBUIOBBIMU
CBSI3SIMU MOHATUM U T.11.

JIro6oi1 ¢peiiM COCTOMT M3 HEKOTOPBIX COCTABIIAIONIMX, UMEHA U COJECpKAHUE
KOTOPBIX OMTUCAHO HUXKE:

1. Ums dpeiima. 310 uaeHTudukarop, npucBauBaeMbiii peiimy, Gppeiim gomkeH
MMETh UM YHUKAIIbHOE B JaHHOU (pperiMOBO# cucteme.

2. Nms crota. OT0 UIEHTU(PUKATOP, IPUCBAUBAEMBIN CIOTY; CIOT JOKEH UMETh
YHHUKaJIbHOE UMS BO (periMe, K KOTOPOMY OH MpuHAAIEKHUT. OOBIYHO UM CJIOTa
HE HECeT HUKAKOW CMBICIOBOM HArpy3KH U SIBISETCA JIMIIb UACHTH(PUKATOPOM
JAHHOTO CIIOTA.

3. VYka3zatenu HacielOBaHMS. OTHU YKa3aTelu KacalwTcs TOJBKO (PpelMOBBIX
CUCTEM HEpapXWYECKOro THUIIA, OCHOBAaHHBIE HA OTHOIICHMSIX ‘‘abCcTpakTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyr HMH(opMaIiuioo o0 aTpubyTax CIOTOB BO
(dpeiiMe BepXHEro ypoBHsI HACJIEAYIOT CIOThI C TAKUMU K€ UMEHaMHu BO (peiime
HUWKHEro ypoBHs. Tunuunble ykaszarenu HacnegoBaHusi Unique (U: -
yHUKaJIbHBIN), Same (S: Takoi xe), Range (R: ycranosnenue rpanwui), Override
(O: urnopupoBatb) u T.n. U MOKa3pIBacT, 4To (PpeiiM MOKET UMETh CJIOTHI C
Pa3HBIMM 3HAYEHUSMU: S - BCE CIOTHI JOJDKHBI UMETh OJMHAKOBBIE 3HaUeHus, R -
3HAUEHUE CJIOTOB (peiiMa HIKHETO YPOBHS JOJDKHBI HAXOJIUTHCA B Tpejeliax,
yKa3aHHBIX 3HAYCHUSMHU CIIOTOB (peitmMa BepxHero ypoBHs, O - mpu OTCYTCTBUU
yKa3aHUsl 3HAUYEHHE CJ0Ta (peiiMa BEPXHEro YPOBHS CTAHOBUTCS 3HAYEHUEM
cioTta (peiiMa HUKHETO YPOBHS, HO B Clydae ONPEIEICHUS HOBOI'O 3HAYEHHUS
CJI0TOB (PpEeiiMOB HUXKHUX YPOBHEH YKa3bIBAIOTCSI B KAUECTBE 3HAUEHUI CIIOTOB.



4. YKa3zaHue TUIMA JAHHBIX. YKa3bIBAE€TCA, YTO CJIOT MMEET YKCICHHOE 3HA4YCHUE,
00 CIYKUT yKazareneM apyroro ¢gpeima. K Tumam maHHBIX OTHOCSITCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (melictButenshsiii), BOOL
(6ynes), LISP (mpucoenunennass mpouenypa), TEXT (tekct), LIST (cmucok),
TABLE (ta6bnuua), EXPRESSION (BbipaxkeHue) u Jap.

5. 3nauenue ciota. [IyHKT BBOJA 3HAUEHUS CJIOTA. 3HAYEHHUE CJIOTA JOJKHO
COBIAJAaTh C YKa3aHHBIM THUIIOM JIaHHBIX OSTOrO CJIOTa, KPOME TOIO JOJKHO
BBITIOJTHATHCS YCJIOBUE HACICTOBAHMS.

6. lemoHn. 3nech naercs onpexaenenue aemonoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu T1.n. /[lemMoHOM Ha3bpIBaeTCs IMpoOLEAYypa, aBTOMATUYECKHU
3aIycKaeMasi Ipy BBIMOJHEHUU HEKOTOPOTO YCIOBUS. JIEMOHBI 3aITyCKaIOTCA MPU

oOpalieHMH K COOTBETCTBYIOIIeMYy cloTy. Kpome TOro, AeMOH SBISETCS
Pa3sHOBUIHOCTBHIO ITPUCOECTMHEHHOW MPOLIEAYPHI.

7. IlpucoenuHeHHass mnpoueaypa. B KadecTBe 3HaueHMs CJIOTA MOYKHO
HCMOJIB30BaTh MpOrpamMMy MpoueaypHoro tuna. Korma Mbl rOBOpUM, YTO B
MOJIESIX MPEJCTaBICHUST 3HAHUK (peiiMmaMu OOBEIUHSIIOTCS TMPOLEAYypPHbIE U
JEKJIapaTUBHBIE 3HAHMS, TO CUMTAEM JIEMOHBI U NPUCOCIWHEHHBIC MNPOLIEAYPbI
MPOLETYPHBIMH 3HAHUSIMMU.

OCOOEHHOCTBIO MEepPAPXUUECKOW CTPYKTYphI SIBISIETCA TO, YTO HMHQpopMauus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YpPOBHE COBMECTHO UCIOJIb3YyEeTCSI BCEMH
¢peliMaMy HUKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hamnpumep: ®peiiMmoBoe nipeictaieHrne KoH(pepeHuu.

Uepapxuyeckue (QpeiiMoOBbIE CTPYKTYphl Oa3upyroTcsi Ha OTHOmIeHusix IS — A
Mexay ¢peiimamMu, OMUCHIBAIONIUMU HEKOTOPYIO KoH(epeHumio. Bcee dpeiimbr
noJbKHBl coaepkarh uHbopmanuio o JATE, MECTE, HABBAHW TEMBI,
JOKJIAJUUKE. Takum 06pa3om, Ha caMOM BEPXHEM ypOBHE OmpeJeicH Gppeim
KOH®EPEHIIUA.

Kondepenuuu pasznensorcs Ha KOMMEPUECKUE U 1O pa3BUTHIO. OHU COCTABISAIOT
nouepHue ¢peiiMbl. B HUX MOTyT ObITH J00ABJIEHBI CIOTHI: 00BEM TOPrOBIU U
OIOKET.



KoHdepeHI A

Hama
Mecro
Tena
IS-A IS -A
KOMMEP‘WCK}V/\ TID PASBHTHIO
Hama Hama
Mecro Mecto
Tema Toprorma Tema PasH1HE
JoRTaaHHE JORIAIHHE
] IS-A
02.01.92 4 KoHpepeHIHA
Hama
MecTo KoHi epeHii-3an SK3EMITTAD

Tenn
Jotamaue  Imako

[Tpumep PpeiimoBoit Moaenn

3aganmue 2.

Hcnonb3ys (ppeliMOBYI0 MOJENb NPEACTABICHUS 3HAHUN pEaln30BaTh CTPYKTYPY
OTHOUIEHUH, ONKCHIBAOIIKE CIEAYIOIINE CUTYAIUH:

1. sK3aMeH IO JAUCHUILUIMHE 3a CEMCCTP Yy HpernoaaBaTCiid IIPHU COCTABJIAIOIINX!
CEMECTP, OK3aMCH, IIPCIIoaaBaTeCib, OICHKA, CTYJACHT, I10JY4aTh.

2. BEJOMOCTh MPU COCTABISAIONIUX: IUCIMIUIMHA, CTYJEHT, 2K3aMeH, CEMeEcCTp,
pernoaBaTesb, OIlCHKA.

3. KOH(l)GpCHHI/ISI 10 KOMMCPYCCKUM BOIIpOCaAM IIpU COCTABJIAIOIMINX: AdTa, MCCTO
IMPOBCACHU, TCMA, ICJIb BBICTYIIAIOIIUC.

4. monydyeHHE OIIEHKH NPU COCTAaBISIONIMX: IMpEnojaBarelib, CTYIEHT, OLICHKA,
MOJIy4aTh.

5. UCHONB30BaHUS W3AETUS TPU COCTABISIIONIMX: OpraHu3anus, pa3padoTka
TEXHOJIOTHYECKOT0 pPELIeHUs, HccleoBaHne «pundyeckoro 3ddexra», MeToasl
CO3JIaHUSI U3JIeNHA.

6. uHdopmarmonHass cTpykrypa bJ[ B MallMHOCTPOEHWUU MPU COCTABIISIONIUX:
¢uznyeckre HPPEKTh, TEXHUYECKUE pEIIeHUs, W3JeIusl, OOBEKT MOCTABKU
W3/1eNusl, IpuOOPhI U CTEHbI, HOPMATHUBHI.

7. KkimaccupukanMs TNPOAYKTa TMPU COCTABIAIONIMX: Ha3BaHUE, 00JacThb
IpPUMEHEHUs], CI0CO0 XpaHEeHUs!, CIOCO0 TPAHCIIOPTUPOBKH.

8. AyaAUTOPHUA (OHI/ICEIHHG) IIpu COCTaBJAIOIMIUX: BMCCTHUMOCTb, HA3HAYCHUC,
COCTaBJIAIOMHNC, MCCTOHAXOXACHHC.

9. )KMBOTHBIN MUP MPH COCTABIISAIONINX: BHJ, THII, Cpejia oOUTaHus, OCOOCHHOCTH
MMOBEJICHUSI.



JlabopaTopHbie padoThI 3

Co31aHue OHTOJIOTHMH B CUCTEMeE PROTEGE. Ocuosnl RDF 1 OWL

Bonpocehl (koMmeTeHIIMHU, HABBIKH) 1JI1 OCBOCHMS:

3. Onpenenuth IpeAMETHYIO 00J1acTh, CO3/1aTh KJIACChI, OTHOIIEHUS C
HCIOJIb30BAHUEM CUCTEMBI Protége, a Takke Ha MpUMepe CO3IaHHON
b3 paccmotpetrs moaens RDF, si3pik OWL u cuntakcuc Turtle.

4. Hayuutbcs peanu3oBbiBaTh nousAtus Defined Classes, DL Query B
cucreme Protege

5. M3yuuTh BO3MOXKHOCTH si3bIKa 3arpocoB SPARQL

6. Hayuntbcs aHanmm3upoBaTh CO3[aBaTh IIpaBHJIA Uil IPOBEPKHU

uHdopMaImu o ToBapax ¢ momomibko si361koB SWRL 1 SQWRL .

3aIlaHI/Iﬂ AJId BBINOJTHCHUA U METOAUYECCKHEC PEKOMECHAAIIMHA:

B kauectBe mpumepa Oyzaer paccMoTpeHa MHGPOpMAaLMs O KOHKPETHOM
ToBape (KOHKPETHOM cMapT(OHe') M Ha €€ OCHOBAHWM COCTABJIEHA IIEPBast BEPCUS
b3.

[lepen nauanom paboThl ¢ cucteMou Protégé [6] HEOOXO0AMMO COCTaBUTH
X0Ts OBl HEKOTOPYIO VYIPOUICHHYI0 KOHIENTYaJbHYI0O MOJENb MpeAMETHOU
obnactu. U, ayis Toro 4roObl MOTOM HE OBLIO CIOKHOCTEHN C ee hopmannzanue,
HEOOXOMMO ONPEIEIUTh KaKUMHU CYIIHOCTSIMH MOXHO ONepupoBath. B nanHom
ciaydae 310 cymuHoctd moaenu RDF [1, 2] u s3pika OWL [4], T.x. MHorue
CUCTEMBI U OMOIMOTEKHU, B TOM yucie Protégé moanepKuBaeT 3T CTaHAAPTHI, U
OHH SIBJISIIOTCSL HAanboJsIee pacnpoCTPaHEHHBIMU.

Croutr cpa3y oTmetuthb, uto Mojenb RDF sBnsercs abcTtpakTHOMl U
CYIIECTBYET MHOYKECTBO SI3bIKOB C Pa3HBIMM CUHTAKCUCAMHU, peanu3yromux ee [1].
OWL taxxe MoxeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTALUA U B JOOOW U3

s361k0B RDF [4]. KoHKpeTHBIE CHHTAKCHUCHI OyIyT OOCYXIaThCsl MO3JHEE U BCE

! https://www.dns-shop.ru/product/052629b362113330/62-smartfon-samsung-galaxy-s9-256-gbfioletovyj/
characteristics/



MIPUMEPHI, OTIMCAHHBIE HUKE MOTYT MX HE TIPHUICPKUBATHCA.

Owntonorust B pamkax monaenu RDF mpenmonaraer ompeneneHue JrOObIX
MOHATUH MPEIMETHON 00JIacTU B BUJE TPOEK: CyOBEKT — MpPEauKaT — OOBEKT.
MHoxecTBO Takux Tpoek obpaszyer rpad mnoHsATUH. CyOBEKTHI W OOBEKTHI
MHTEPIPETUPYIOTCS KaK BEPIUIMHBI OPUEHTUPOBAHHOIO rpada, a MpeauKaThl Kak
ero JIyru (¥ OmpeNessitoT OTHOIICHHS MEXIY CYIIHOCTSIMH). BeplinHbl MOTYT
OBITh CJIENYIOIIUX TUIIOB: PECypC, ITyCcTasi BEPIIMHA.

Pecypc onuchiBaeT HEKOTOPOE MOHSITHE PEaTbHOTO MUpPA U pasJiessieTcss Ha
CCBUIOYHBIE peCypchbl U cKasipHble. CCBUIOYHBIE pECypCcbl — 3TO HEKOTOPBIE
MOHSTHS, KOTOpPbIE MOTYT HMETh XapaKTepUCTUKH (Hampumep, cMapTdoH,
cmaprhon SMGI65FZPHZER, »skpan). Takum TMOHSTUSAM MPUCBaUBAETCS
riobanbHbd - yHUKaNbHBIN  uaeHTHukarop IRI (Internationalized Resource

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

TaKhe€ PECypChbl MOTYT HAXOJWUTbCS KaK Ha MecTe CyObeKTa, TaKk U Ha MecTe
00BEKTa B 3aBUCUMOCTHU OT NPEAUKATA.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEePUCTUKU
U SBISIOTCS MPOCTO 3HAYEHHEM ompeneraeHHOro tuma. COOTBETCTBEHHO, TAKUE
pecypcbl MOTYT HaxXOAMTCS TOJNbKO Ha mecte oObekra. Ho, mpu aTom nanst Hux
MOKET ONPEAENIATHCS TUI U JJI1 CTPOKOBBIX 3HAUEHHM MOYKET ONPEEIATHCS A3BIK.
Hanpumep, st Hamieii npeaMeTHOW o0JacTh TaKUMHU CYHIHOCTSIMH  MOTYT
aBIAThCA: 6.2 (KOHKpeTHas auaroHanb skpana; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (IIBET; String; pyCCKHii).

Taxxke HEOOXOAMMO OTMETHTh, YTO «IIPEAUKAT" TaKXKe MOXKET OBITh
«CYOBEKTOM™ MM «OOBEKTOM ™ B paMKax JIPYyTUX TPOeK. ITO HEOOXOIUMO YTOOHI,
HaIlpUMEP, ONUCATh OTPAaHUYEHMSI JTaHHOI'O OTHOLLIEHUS.

[Tycras BepmmHa B OCHOBHOM HEOOXOAMMA Ul «UMHUTALMSA " N-apHBIX
cBsa3eil. Kak BUAHO M3 KOHUENUMU MOJIEIH, MPEAUKAT MOXKET CBSA3BIBATH TOJBKO 2
pecypca. Ho, 3T0 pemaercsi ¢ MoMOIIbIO BBEACHHUS ITPOMEKYTOUHON BEPUIMHBI U
pa3zeleHueM CBSI3U Ha HECKOJbKO OuHapHbIX. Ilpu 3TOM BepuivHa He Oyner

NpCACTABJIATh ITOHATUC PCAJIbHOIO MHpa H el HEeT CMbIcia JaBaThb YHHKaHBHBIﬁ



TII00AIbHBIN UACHTU(HUKATOP, TOCTATOYHO JIOKAIBHOTO JUIsl COCTABIICHUS TPOCK.
NMeHHO &1t TakuX BEpUIMH U BBeleH oOcyxaaemblii Tum. [Ipu 3ToM He Bcerna
OYEBUIHO CTOUT JIM BBOJAWUTH IS TOW WM HHOW CYIIHOCTH TJ00QIBHOM
uneHtudukarop. Hampumep, KOHKpeTHbIE cMapTdhoH oONamaer  psAaIoM
XapaKTePUCTUK JUCIUIeS M OBUIO PEIICHO BBIJCIUTH IUCIUICH KakK OTACIIbHYIO
cymHocTh. [Ipu 3TOM 1Sl HAC OH ABJSETCS HEOTHEMJIEMOW YacThio cMapT(oHa, a
IPOU3BOIUTENH CMAPT(HOHA MOMKET CTAaBUTh Pa3HbIE MOJENU JUCIUIES OT Pa3HbIX
POU3BOJIUTENICH TIPU YCJIIOBHUHM COXPAHEHMsI XapaKTEPUCTUK. Torma MoxKeT ObITh
11eJIECO00pa3HO HCIMOIb30BaTh MyCTyr0 BepiuHy. C JApyroit CTOPOHBI, €CIU
IPOU3BOIUTEINH TPUCBOWII JAHHOMY JIUCILICIO OMPENEIIEHHBIN KO/, TO MOXKET OBITh
11e71Ieco00pa3HO BBIICIUTH €r0 Kak pecypc. T.K. OH MOXKET ObITh YCTAaHOBJICH U Ha
apyroii cMapTdoH, a Takke OyaeT Mpole peaan30BbIBATH, HAIPUMED, 3aMPOCHI
IIL OTIPENIEJIEHNS] CEPBUCOB, I'JI€ €CTh B HUIMYMHU JAaHHBIA AucIuien. [[ng npumepa
MyCTOW BEPIIMHBI PACCMOTPUM XaPAKTEPUCTHUKY «PAZPEUICHUE™ Y KOHKPETHOIO

JAUCILIICS .

SM-D-G965FZPHSER pa3pemenne x
_X Topu3oHTalb 2960
_ X BepTukaib 1440

JlaHHbIe TPOMKHM ONKCHIBAIOT Tpad), N300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER padpeliehne FORWIOHTANY! 2960
» 1440
BEeRTHMHEANb

Puc. 1 I'pad, onuceiBaromuii pa3penieHue auciuies

CTouT OTMETUTH, YTO JAHHBIC MOHITHS TAKXKE MOXKHO OBUIO OMHCaTh C
UCTIONB30BaHUE 2 CBsI3eH «pa3pelieHre rop—, «paspelieHne Bep— u  0e3
MIPOMEKYTOUYHOHN BepIIMHBI. UTO MOKA3bIBAET, YTO CO3/IAHNE OHTOJIOTHUU OCTACTCS
BapUATUBHBIM TPOLIECCOM, 3aBUCSIIHUM OT KOHKPETHBIX IeJei M MpearnouTeHUun
pa3zpaboTyuka.

Kak mpasuno IRI pecypca cocroutr wu3 wunentuduxatropa b3 wumm



MpPOCTPAaHCTBA HMEH © WACHTHPUKATOpa TMOHATHS B HeM. Hampumep,

«http://myontololgy.org/goods#phonel—, MoxeT o03Ha4aTh, YTO OIUCHIBACTCA

TIOHSITHE «phonel— B b3 TOBApPOB c UJEHTUPUKATOPOM
«http://myontololgy.org/goods#—. UrtoObl He mnuUcCaTh KaXIbld pa3 MOJHBINA
uneHTudukatop b3 wiIm mpocTpaHCTBa MMEH, €Tr0 3aMEHSIOT Ha MpeduKc.
Hampumep, MoxHO 3amMcbiBaTh «mo:phonel—, rae mnoxg «mo:~ Oyaer
noapasymeBarbes nonHblid IRI B3.

Crangapt RDF BBOIUT HE TOJIBKO KOHIICTIIIMIO, HO U 3 MPOCTPAHCTBA UMEH
¢ oommmu monstusamu: rdf, rdfs, xsd [3]. ['ne xsd omuchIBaeT THIIBI, KOTOpPHIC
MOKHO HCIIOJIb30BaTh B OHTosorusx Ha ©Oasze RDF (wmanpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspeinienuve agucries IO
TOPU30HTAIM MOTJIO OBITh OINHCAHO CIEAYIONIUM 00pa3oM: X TOPH30HTAIb
“2960”"xsd:integer. OcHoBHble mnoHATUA u3 rdf, rdfs, xoropeie OyayT
HCIIOJB30BaThCAd B paMkax JaHHou pabotel: rdfs:Resource (monsitue pecypca,
ormucanHoro panee), rdfs:Class (monsitue «kiacca), rdf:Property (monsitue
otHomienus), rdfs:subClassOf (oTHoIIeHHE, KOTOpOE OMpeeseT «CyObeKT ™ KaK
noakiace «oowekra™), rdfs:subPropertyOf (oTHomeHme, KOTOpoe ompeaeseT
«CYOBEKT™ KaK YTOUHEHHE «00BEKTa ™, SBISIONIETOCs OTHOIIEeHHEM), rdfs:domain
(oTHOLIEHME, OmpeAesionlee 00JacTh ONPENeNeHUs] JPYroro OTHOUICHUS),
rdfs:range (oTHOIIEHUE, ONPEAEIAIONee 00IacTh 3HAYCHHSI APYTOro OTHOIICHUS),
rdfitype (OTHOIIEHHE, KOTOpOE OMNpEAeIseT «CYyObEKT™ KaK OSK3EMIULIp
«00BeKTa ™).

OWL sBnsieTcss cTaHIapTU3UPOBAHHBIM SI3BIKOM CO3JaHMsS OHTOJOTUN. OH
UMEET HECKOJIBKO BapHMaHTOB CHHTaKcHuca (B TOM 4ucie (PYHKIMOHAIBHBIN), a
TaK)Ke MOXET OBITh mpeoOpa3oBaH B 000 u3 cuHTakcucoB RDF. T.x. OWL
comectuM ¢ RDF, To B Hamiem ciiydae oH OyAeT MHTEPIPETUPOBATHCS Kak
HajacTtporika Haja RDF, kotopas yTOYHSAET MOAXOA K CO3JaHUI0 OHTOJOTHM,
pacImpseT BO3MOKHOCTH MOJIETTH ¥ BBOJHUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
nMeH owl).

b3, co3mannble ¢ ucnons3oBanueM OWL mpenmosararor, 4ro Ha HHX



MIPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET NPOBEPUTH HEMPOTUBOPEUMBOCTH b3,
BBIBECTH HOBBIE OTHOLIEHUS.

B cBsI3u ¢ 3TUM ONMCaHKWE OHTOJIOTHHA MOYKHO Pa3JIeIUTh Ha:
1 Cymnoctu. Bcee mnousarus, onucaHHble paHee B pamkax RDF, a Takxke
HEKOTOpble HOBbIE 13 OWL;
2 Boipaxxenuss. Onucanue MOHATUSA 4Yepe3 KOMOMHAIMIO MHOXECTBA JPYTUX
cymHocTtel. OTHUM U3 OCHOBHBIX IPUMEPOB MPUMEHEHHUS SIBISETCA ONpPEACIICHUE
Kjacca yepe3 Bbipakenue. Hampumep, «Kamepopon— — 310 TenedoH, KOTOPHIi
MMEET HE MEHee 2 OCHOBHBIX KaMep € pa3pelieHueM He MeHee 2(Meranukcenei;
HOBBIM THUIl «YHUCIO™ — 3TO OOBEIMHEHHE MHOXKECTB IIEJIBIX YWCET M YHUCEN C
JIpOOHOM YacThIO.
3 AxkcruoMbl. TOUHO HM3BECTHBIE MOJIOKEHHUSI U TOJOKEHUS, KOTOpPhIE BCEraa
JTOJIKHBI 0CTaBaThCs WCTUHHBIMH. Hanpuwmep, Ha OTHOIIICHUE
«m1oTHocThlIMKceneii™ MOryT ObITh HaJIOXKEHbl OrpaHUYEHUsT Ha 00J1acTh
ONpeNeNieHus] — IK3eMIUIp kinacce «Jlucrmeii— u o0nacTh 3HAYEHUS — «IEN0e
gucio—. Ilpu 3Ttom ecnu B 0aze 3HaHuit Oyner Tpoiika «G moTHocThlIukcenei
529—, TO 3TO MOXKET MPUBECTH KaK K omuoOke (ecinu G TOUHO HE MOXKET SBISITHCS
DK3EMIUIIpOM KJlacca «Jlucmiei—), Tak W K BBIBOAY HOBOTO OTHOmIeHUs «G
rdf:type Jucrnei—.

Kak yxe Obuto ckazano Beime, OWL poGaBnsieT HOBBIE TOHATHS W
aKCUOMBI. /{151 maHHON pabOThl HEOOXOIUMBI CIIETYIOIINE TOHATHS:
1 owl:Class. Aramornuno rdfs:Class;
2 owl: Thing. Knacc, sBistitonuiicst mpeikoM BCeX KJIaccoB. AHaJIOTUYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [lonkmnacc otHomenui (rdf:Property), cBsizpiBarommx
nBa pecypcea c IRI;
4 owl:DataProperty. [Tonkmnacc otHomenuii (rdf:Property), cBsi3bIBaromux pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxnee B uepapxuu

object/data property, siBistomnieecs npeakoM Bcex object/data property;



6 owl:FunctionalProperty. Knacc oTHOImeHui, npuMeHsIeMbIX K OJHOMY
«CyOBEKTY ™ TOJIBKO OJIUH pa3. T.e. B OHTOJIOIMH HE MOKET CYLIECTBOBATH J[BA
TpuIuieTa «X ¢ yl—, «x c y2—, rne yl u y2 pa3nble cymHoCcTH 1 «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1IeHHE, NeKIaAPUPYIOIIEE, UTO FK3EMILIAP CyObEeKTa-
KJIacca He MOKET OBITh OJTHOBPEMEHHO K3EMIUIAPOM 00beKTa-kiacca. T.e. B
OHTOJIOTHY HE MOXET CYIIECTBOBAThH JiBa TpHUILieTa «x rdfitype yl1—, «x rdfitype
y2—,rae yl u y2 pasusie kiaccol ¥ «yl owl:disjointWith y2—.
8 CymHocTr, He0OX0AUMBbIE JJISI COCTABIIEHUS BhIpaKeHU. By 1yT onuceiBaTh
npu nosisienuu (owl:members,, owl:unionOf u T.1.)

Tenepsp, Korja CyImIHOCTH, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHbI, 0003HAYEHBI,
MOJKHO CIJTaHUPOBATh 00IIee onrcanue npeameTHon obaactu. OHO pa3zeneHo Ha
OTHCaHue KIACCOB, IK3EMILISIPOB U OTHOIICHUH MEXTy HUMHU (pUC. 2) ¥ ONTUCaHHE

caMUX OTHoIleHu# (puc. 3).

SM-G965FZPHSER

A

2018

—» owl:Class

rog, BbInycka
—
5 rdftype vacr npovssoguTens
& 1 Tosap SM-G965FZPHSER
(@] ™
== rdfs:subClassOf ~
a SM-D-G965FZPHSER
“-é CmapTdoH ifbype — TEXHONOrMA 4acTb
. 3Kpa 3roT! HKMA IKDaHa
L YacTb ToBapa ! &UPEFAMOLED Exynos 9810
— 6.2 pa3peligHne
| o 3KDaHa KoN-8o
Awucnnei RAGTHEE M/H anen
“é nuKcenei 16 8
LU“; || Kamepa 29 paspelweHrMe yactoTa pabpTel
b BEPTUKA/Nb  npoLeccopayrL
wv
z ‘/,d@pe [2.9,1.9]
© |— [poueccop 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onmuchIBArOMIETO KIACCHI, SK3EMIUISPHI U MX OTHOIIICHUS B

pamMKax omucaHus cMapTPOHOB



dfs:range

owl:Property -,
: NeR r

— TeKCTOBOE @ \ xsd:string
rdfs:domain rdfs:range \\
L »| Tosap xsd:string unknown
rdfs:range rdfs:subProgertyOf
L3 YacTb roapa/ pa3spelleHue
Koa npoussogutens —
7 rdfs:range
i i TexHONorMA UroToBNeHnA | | PaspelueHme
rdfs:range aKpana
L_»! xsd:double rdfs:subPropertyOf \dfs;domain
rdfs:domain Oucnneii
rof, BbinycKa P/ rdfs:domain
paspelueHune

AWaroHanb aKpaHa

FOPU30HTaNb

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

cMapT(oHOB

B pamkax npuBeneHHOro (parmMeHra KiIacCOB BBIJICIECHBI OYEBHJIHBIC
KJIACCHI:
«ToBapy», «CmapTtdony». Takxe BbACIECHb HEKOTOPHIE OTAEIbHBIE COCTABISIONINE
cMapTPoHa Kak MOAKIacchl kimacca «Yactb ToBapay: «/lucmeit», «Kamepay,
«IIponeccop», «AkkymynsaTop». Cro1a BBIACIEHBI TOJBKO CaMbl€ Ba)KHbIE YacCTH,
KOTOpbIE OOJIbLIIE BCErO0 MHTEPECYIOT MOKynaTesled M HauOoyiee LIEHHbI IpU
00paboTke uHpopMalu o ToBape. OcTaabHble XapaKTePUCTUKU OyayT 3a1aBAThCS
OTHOILICHUSIMU MEXJY KOHKPETHBIM CMapTQOHOM W KOHKPETHBIMHM 3HAYEHUSIMU
(Ha M300pakeHUU B KauyecTBE MpUMeEpa TaKUX OTHOIIEHUHW MOYKHO BUJETh: «TOJ
BBIITYCKa», «KOJ Mpou3BOAUTEND»). CTOMUT OTMETHThb, YTO HEKOTOPBIE Y3JIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3a/IaHHE
OyZneTr 3aBHCETb OT HCIOJB3yEMOr0 CHHTaKCHCa W/WIW  BO3MOXHOCTEH
MHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax mpuBeneHHOro (parMeHTa CBOMCTB HE CAENAHO pa3felieHuEe Ha
ObjectProperty u DataProperty Bo u30exaHue HW3JIUIIHEN KOHKpETHU3aluu (Mpu

peanu3anuu pa3feieHue JeJaeTcsl O4YeBHIHBIM oOpa3oM). B pamkax mnpsiMbIx



HacJeTHUKOB «owl:Property» BblieieHbI THUIIBI BO3MOKHBIX OTHOLICHHH: «4acThy
(m7mst cBsI3M TOBapa C €ro 4acThi0), «YUCIOBOE/TEKCTOBOE/CBOOOHOE/pa3pelicHUE)
(maHHBIE CBOWCTBA ONpPENENSIOT TPYINIy CBOMCTB, OOBEAMHEHHBIX OOIIEH
oOnacTeio ompezeneHus. Pa3genenue Ha TEKCTOBOE M CBOOOAHOE CHCIAHO IS
yOopouieHusi JaiapHeimet oOpabotku. Ilom TEKCTOBBIMH MMOApPa3yMEBArOTCS
KOHKPETHBIE 3HAYEHUS, KOTOpbIE IIOTOM MOIYT OBITb MpeoOpa3oBaHbl B
nepeurciasieMblii Tun. B pamkax CBOOOJHBIX K€ OINUCAHUS MOTYT COJEpXKaTh
HECKOJIBKO XapaKTEPUCTHUK, OJJHY XapaKTEePUCTHUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
U T.1.), «unknowny» (TpyIa XapaKTepUCTHK, JO0aBISIEMbIX aBTOMATHYECKU B
nporecce cbopa HMHPOpMALUHM, JUISI KOTOPBIX HEBO3MOXXHO  OIPEACTUTH
MPUHAIIEKHOCTb K PAHEE OMMCAHHBIM TpYyIIam).

Heo0Oxoqumo moHUMaTh, 4TO B paMKax pucC. 2, puc. 3 MPUBEIEHBI TOIBKO
¢dbparmentsl rpada ans ynporleHus. OctaBmuecs (PparMeHThl ONMUCHIBAIOTCS
aHAJIOTMYHO U HE 00J1a/1at0T TONOJHUTEIbHBIMU OCOOEHHOCTSIMH.

T.k. onucanue TOJKHO TOJIpa3yMeBaTh BO3MOXKHOCTh cOopa nHbopmauu
C HCIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOJIUMO OOrOBOPUTH Kak MpH
3TOM OYJEeT MPOUCXOIUTH 100aBIIEHNE HOBBIX CYIIIHOCTEM:

l. Tlonyuuth € JETadbHOM CTpPaHULBI TOBApa CIHUCOK XapaKTEPUCTUK B BUJEC
«Ha3BaHUE
— TEKCT» U JIPYrMX HEOOXOIMMBIX OTAENbHBIX IMOJIeH (CChUIKA, KOJ TOBapa,
KaTeropus u T.1.);
2 [IpousBectn mnouck mnojaknacca kiacca «ToBap», COOTBETCTBYIOLIETO
KaTeropuu paccMaTpuBaeMoro ToBapa. Eciau He HaliIeH, TO CO31aTh;
3 Co3math 2K3eMIUISIp TMOJy4eHHOro B 1.2 kiacca (JiokanbHas vacTb IRI
dbopmupyetrcs kak «Kox mpomsBoautens» win kak «Kom ToBapa» mpu ero
OTCYTCTBHUU)
4 JIns KaK10M XapaKTepUCTHKU
4.1. TIpoBepuTh OTHOCHUTCSI JIM XapaKTEPUCTUKA K OINMCAHMS KaKOTrO-TO W3
noakiaccoB knacca «Hacts ToBapa». [lonknaccesl knacca «Hacts ToBapay, a

TAKKC OTHOLICHH:, CBA3aHHBIC C HUMU 3a/IaHbl 3apaHCC U HC U3MCHAIOTCS B



nporuecce coopa uHGopmaluu. s Kaxaoro U3 TakuxX KJIacCoB 3a/1al0Tcs

CIIUCKM TIOJIEM M TIpaBWja uX mpeoOpa3zoBaHus. KoHKpeTHbIE peanu3aiuu

ATOM YacTu He OyyT paccCMaTpPUBATHCA.

4.2. Eciii OTHOCHUTCS, TO MOJYYUTh 3K3EMIUISIP (a2 MpPU OTCYTCTBUM CO3/aTh)
COOTBETCTBYIOIIEH YyacTu ((popmupoBanus jgokanbHou yactu IRI ams takux
yacTeil Takke mnponucaHo B mpaBwiax u3 1. 4.1.). Jnd nomxyyeHHOro
AK3EMIUIApPA 3aaTh OTHOUIEHUE, CBS3BIBAIOLLETO €ro C paccMaTpUBaeMOi
XapaKTEePUCTUKOM.

4.3.Ecnu HE OTHOCHUTCSA, TO HAWTU OTHOILIEHHE 110 UMEHH XapaKTEPUCTUKH (pU
OTCYTCTBHUH CO3JaTh OTHOLIEHUE C TAKUM MMEHEM KaK JI0YEPHEE CBOMCTBO
JUIsL CBOMCTBAa «unknown» WM THUIIM3UPOBAHHOIO CBOMCTBa). CBA3aTh
AK3EMIUIIp TOBapa C pacCcMaTPUBAEMbIM 3HAYEHUEM XapPaKTEPUCTUKHU
MOJIyYEeHHBIM OTHOILIEHUEM.
31ech MpOoSBISIETCS TMOKOCTh OHTOJOTMYECKOTro mojaxoia. B orinuuuum ot

PEJSIITMOHHON MOJEINH, B JI000M MOMEHT JIErKO MOTYT ObITh J00aBJIE€HBI HOBBIE
OTHOUIEHUS, TPOU3BEECH EPEHOC UX B IPYTYIO IPYIITY, MPOU3BEACHO 33a/IaHUE UM
HOBBIX orpaHu4eHuil. Takke paboTa ¢ omucaHueM MPEeIMETHONH 00JacTH B IIEJIOM
BEJIETCS B TepPMUHAX OOBEKTHOW WM JIIOOOW MHTepecyromieil Hac moxenu. [lpu
ATOM HM3MEHEHUs, KaK MPaBUIJIO, HE BEAYT K JOJIFOMY OXKHMJaHUS (T.K. Yallle BCEro
JOCTaTOYHO U3MEHEHUS HECKOJIBKHUX TPOEK).

[TonyuuB obmiee HedopMaIbHOE ONMHMCAHUE MOJEIH, MOXKHO MPUCTYIATh K
ee (popmanuzanuu u peanuzanuu b3 ¢ ucnosiib30BaHMEM KOHKPETHOIO CUHTaKCHCA
W/ UHCTPYMEHTapusi. OTH TMpolecchl OYyIyT HAeNaThCs MapauiebHO C
UCIIOJIb30BAHUEM CUCTEMBI Protégé.

[lepBoHayasibHO  MOCJIE  3allycka CHUCTEMBl  HEOOXOJUMO  3a1aTh
UACHTHU(UKATOP OHTOJIOTHU Ha BKIaJgke «Active ontology» B mose «Ontology
IRI» (puc. 30). [daHHbIli wuaeHTU(UKATOpP TaKXKe ompenenser u 0a30BbIi
npedukc. st n300paKeHHOU OHTOJIOTHH IRI Oyner
«http://myontologies.com/goods», a 6a30BbIi npeduKc Ajig BCEX CO3/1aBaeMbIX

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



goocls(hm:://myontologies.com/goods) : [Z\D\educate\nocobua\OntologyProtege\resourc... — 5]

File Edit View Reasoner Tools Refactor Window Help

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

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

Ontology header: FITEEE J Ontology metrics: EMNEEF
(2 1T YR Bhitp://myontologies.com/goods] 6 Metrics

Ontelogy Version IRl

Annotations

Class axioms

|Ontology imports |Ontology Prefixes General class axioms |

Imporied oniologies: EIMEEE
Direct Imparts
Indirect Imparts

No Ressoner set. Select s ressoner from the Reasonsr menu v/ Show Inferences

Puc. 4 Bxiagka «Active ontology» B cucreme Protégé (a — manenb B BKJIaJ0K €

aKTUBHOM BKIaAKOMN «Active ontology»; 6 — MAEHTUPUKATOP OHTOJIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

© goods (http-//myontologies com/goods) ~ Search

a
Active ontology Entities | Individuals by class DL Query |

Individuals = ® owl:Thing — http:/fwww.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes \AnnoTonsil Usage

Data propgtties | Annotations: owl Thing.

Classes ““ Object properties Annotations

Clat s hierarchy: ovl Thing EEDE

% Asserted ~

Mow Thio

Add subclass... Ctrl-E
[ELELE]
Add subclasses...

DuplicatcAdds a sub-hierarchy below the selected class created from tab indented text|

Change IRI| (Rename)... Ctrl-U

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C e
Show IRI in Web browser -
Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D

Remove disjoint classes axioms for subclasses...

tMEHTOB:

Puc. 5 Bxinanka «Entities» B cucteme Protégé (a — maHens B BKJIQJAOK C aKTUBHOMN
BKJIaAKOM «Enitites»; O — mmaHeJb BIOKEHHBIX BKJIAJI0K BKIaJaKH «Entitiesy ¢
akTuBHOM Bkiajnkon «Classes»; B — cynepkinacc owl:Thing; r, 1 — kHONIKH

I[O6aBJ'IeHI/I$I HCPaApPXUHU l'[OI[KJ'IaCCOB/ InoaxkJacca Ajisd BbIACICHHOI'O Knacca)

Jlanee HEOOXOIMMO CO3lIaTh HEPAPXHIO KJIAcCOB. st 3TOro HEOOXOIUMO

BBIACIUTL KJIaCC, IIOJKJIACCaMHU KOTOPOI'O 6y,Z[YT BCPXHHUC KJIACCHI Halleu



nepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocme 3TOoro BEI3BIBATH
KOHTEKCTHOE MeHIO (mpaBoi kHomnkoi mbimu — [IKM) u BbiOpath myHkT «Add
subclasses» (puc. 5r). Knaccel Takke MOTYT 100aBIISITHCS 1T0 OHOMY (pHC. S1).
[Ipu Haxatuum Ha KHONKYy «Add subclasses...» mosBiIseTcs OKHO
no0aByeHUsT HepapxXuu nojkiIaccoB (puc. 6). Kaxxnas BBeeHHast CTpOKa B IAHHOM
OKHE CO3/1aeT OTAETbHBIA Kiacc (IMyTeM A00aBIIEHHS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3maBaemoro kiacca,
3anaBaemblii kak «{IRI ontonoruu}#{oOpaboranHoe uMs_ kiacca}» (B pamkKax
00pabOTKM UMEHM Kjacca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpolea Ha « »);y —
IRI pomurensckoro kiacca, KOTopblid 3amaercss kak owl:Thing s kiaccos,
3aaHHbIX 0e3 orcTyna M kak IRI Omwkaiiiiero BepxXHEro Kijiacca C MEHbBIIHM
OTCTYIIOM JJIsl OCTaJIbHBIX (OTCTYIIBI 3a/1aeTcs Kak «Taby).
[Tocne naxatus Ha «Continue» TOSBIAETCS OKHO, MpeJIararoiiee Co3AaTh s
BCEX CO3/1aBa€MbIX KJIACCOB OJHOTO ypoBHsS OoTHoOIIeHUs: «owl:disjointWith». [{ns
ATOM 3a/1auu coTJamraemcsl.

Enter hierarchy

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

Tosap
CHapTdon
YacTe TOBapa
Ircnmen
ARKYyMyJATOD
Hamepa
Mpoueccop

PaspemeHne|

Prefix

Suffix

Continue Cance

Puc. 6 OxHO co3aHUs MepAPXUU MOJKIACCOB B cucTeMe Protégé



IToka b3 sBnsieTcs AOCTAaTOYHO MPOCTOH, PaCCMOTPHM ee rpaduuecKoe
npeacTaBieHne W oauH W3 cuHTakcucoB OWL/RDF. Jlns  BwiBoma
rpauyecKoro NpeacTaBiIeHUs HEOOX0IUMO aKTUBUPOBATh BKIAAKy « Window
-> Tabs -> OntoGraf» u mepeiitu Ha Hee (puc. 7). 31aech OymyT BUIHBI
KJIacChl, DJK3EMIUIApbl H object property. PaccMoTpeHue TEKCTOBOTO
MpPEJCTaBICHUS]  TO3BOJUT HAM  yBUJETh KakKU€ HMEHHO  TPOMKH
MHCTPYMEHTAJIbHAS CHUCTEMa CO3/aja Ha JaHHbI MOMEHT W JIy4llle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPHIX CIydasX MOBEJECHUE CUCTEMbl MOXKET OBITh
HacTPOEHO, 3IECh paccMaTPUBAETCS MOBEAEHUE MO yMOI4YaHuto). s storo
Heobxoaumo coxpanuth oHtosoruto (File -> Save As). [lpu coxpanenuu Ha

JTAHHOM 3Tare Heo0XoIUMOo BrIOpaTh cuHTakcuc «Turtle Syntax».

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

Asserted - Search: contains -~

b i bl =% 44464 A6/ w8 [8& o
- @ Paspewenne
" Tosap

e dYacTL_ToBapa

0 Tosap |_7 B | Y Paspelwenne | ) Yacts_tosapa |

AT

® Kavepa | | @ Awywrsmon | | @ npoueccon | | @ Cweprdon | | @ vomned

Puc. 7 Bknagka «OntoGraf» B cucreme Protégé

OTKpBIB MOJYYMBIIMICS (paiil MOXHO YBHJETh NMPUBEICHHBIN najnee
TeKCT (IpUBENEHbl (QpParMEHTbl € KOMMEHTapUsMH, OOBACHAIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYpYy OHTOJOTHH. KOMMEHTapuu HaUMHAIOTCS C
#).

#OmnucaHre HaUMHAETCS C 00BSBICHUS IPEPUKCOB
#Omnpenenenue oOIero mpepukca BCeX CO37aBaeMbIX CYITHOCTEH (maiiee

MOXXHO BMCCTO HCTO ITMCATb «»



@prefix : <http://myontologies.com/goods#> .
#Onpenenenue npeduxcoB owl, rdf, xml, xsd, rdfs
# «.» SIBISICTCSI CHMBOJIOM Pa3JIeINTENIeM TPOCK

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

#nanee IRI Hamen OHTOIOTMM ONIPENEAETCS KAaK IK3EMIUISAP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cnemyeT onucaHue CO3JaHHBIX KJIACCOB

#«;» SABIAETCS CHEIHAIBHBIM pa3JeUTeNIeM TPOCK U TOCIE€ HETO HJET

JIBOMKA «IIpeuKaT — 00BEKT», a «CYOBbEKT» OepeTcs U3 MpeAbIAyIIeld TPOUKU
:Axkkymyssitop rdf:itype owl:Class ;
rdfs:subClassOf :Hactb_ToBapa .

#T.e. 3TO SKBUBAJIEHTHO 3alucH «AKKYMYJIATOp rdfitype
owl:Class . :Akkymynstop rdfs:subClassOf :Hacts TOBapa»

#Jlns moaknaccoB owl:Thing otHomenue rdfs:subClassOf moxxer OBITH
OMYIIIEHO NpU TeHepaluu (aitna

Pazpemenue rdf:type owl:Class .

#Jlanee onuceIBatoTCA OOIIME aKCHOMBI. B HallleM ciiydae 3TO HECKOJIBKO
YCJIOBHI Ha TPYMIBI KJIACCOB OJJHOTO YPOBHS, UTO HUKAKHUE CYNIHOCTH HE MOTYT
OBITH PK3EMIUIIPAMH OJJTHOBPEMEHHO HECKOJIBKMX KJIACCOB U3 TPYIIITHI

[ rdf:itype owl:AllDisjointClasses ;

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

[IpeoOpa3yeM TMOCIECIHIOW 3amuch B BHUJ TPOCK IS €€ IOHWUMaHUS,
YYUTBIBasE 4TO: «[]» — MO3BOJIIET 3ajaBaTh IyCThie Y3Jbl; «()» — IO3BOJISET
3a/1aBaTh CrUCKU (i1 3amanus cnuckoB B RDF ecth cnenmanbsubiii kinace rdf:List
u otHomeHus rdf:first, rdf:rest):

_x rdf:itype owl:AllDisjointClasses .

_x owl:members y.

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



_erdfitype rdf:List . e rdf:first : [{ucrmeti .y rdfirest 1.

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

_k rdf:type rdf:List . _k rdf:first :IIpoueccop . _y rdfirest rdfinill .

OTO0 TaKkKe MOXET ObITh 3amucaHo B (DYHKIHOHAJIBHO

DisjointClasses(

:Axxkymynsarop :lucrneit :Kamepa :Ilponeccop )

CTHIIC:

I[lonumanue CTaHOapTOB MW CHHTAKCHCaA obOieryaer I[&J'IBHGﬁH.IYI-O pa60Ty C

OHTOJIOTHEHN (B 0COOCHHOCTH pabOTy C 3ampocaMH M PEeIaKTHUPOBAHUE OHTOJIOTUH

13 mporpaMmMHoro koja). Kpome toro, cucrema Protégé peanusyeT Ha ypOBHE

uHTepdeiica He Bce ornepanuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3/IaHMUS

IMyCTBIX Y3JI0B, HO IIpU 3TOM CHUCTCMAa B COCTOSIHMU UX IIOHATH B OOJBIIMHCTBE

cnyqaeB). Taxxe cTouT OTMCTUTD, YTO MHOT'UC OIIMCAHHUSA TaK WJIN MHAYC IIPUACTCA

MHUCATh CAMOCTOSITEILHO B COOTBETCTBUU C OmpeiesieHHbIM cuHTakcucoM (defined

classes, CIIOKHBIC OrpaHUMYCHHA Ha IIOJII W T.A. PCaAIU3YIOTCA B CHUCTEME C

ucrnosbzoBanueM Manchester Syntax [7]).

Hanee neobxomumo 3anath Object Properties. OHM 3a7al0TCsl aHAJTIOTUYHO

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

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

File Edit View Reasoner Tools Rsfactor Window Help

= @ goods (hitp://myontologies com/goods)

v Search. ..

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

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

|Annotation properties ibatatypes '|Annotations | Usage

|7Data pFOPEI‘ti}?S il Annctations: owl:topObjeciProperty 1M H

|Classes EOBject properties a

! Annotations

Cbject property hierarchy: owl:topObjectPrope I =3 ®

e 5] Asserted ~

Add sub-properties...

-
O Charai 2] B ®E & || Description: owl topObjectProperty B =|ojE

Functional
Inverse ful
Transitive
Symmetric
Asymmetr
Reflexive

Irreflexive

Equivalent To
SubProperty Of
Inverse Of

Domains (intersection)
Ranges (intersection)

Disjoint With

Mo Reasoner set. Selzct = reasonas from the Ressoner menu ¥ Show Inferences




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

KHOIIKA T0OABJICHUS] HEPAPXHUH OTHOIIICHUIA)

Ha nmanHom sTane HeoOXoauMo 3a7aTh CBOMCTBA «4acTh» M «pa3penieHuey. [lanee

OIMMIIIEM ATH CBOMCTBa HOI[pO6HCe, a UIMCHHO 3aJaJiuM 0071aCTh OIIPCACIICHUA U

00J1aCTh 3HAYCHUS.

Jlst cBOMCTBA «4acThy» 00J1acTh onpenenenus « Toapy, 001acTh 3HAaYCHUS
«Yactp_ToBapa». [Jlms Toro, 4toObl 3amaTh 3Ty HH(POpPMAIKIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haiitm pazgen «Domains» B MOSBUBIIEMCS

ONMMCAHUM M A00aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOIIUN

KJIacc cymHocTen (puc. 9r).

4actb

File Edit View Reasonsr Tools Refactor

- \Data restriction creator Class hierarchy \
< hiip-//mycntologies com/good |7 g T il % =
* @ goods (T imyeriobaes comioots) | Class expression editor 'Object restriction creator |
Active ontology Entities |Individuals by “* =+ = Asserted ~
Individuals v SoulThihg
Annotation properties  Datatypes - @ Paspewehe
|Data properties . Tr—

_ : ‘8 s
|Classes |ObjECt properties
T= S| Asserted -

v mowl:topObjectProperty
Lo pa3pelleHue

OK Cancel
Transitive ™ owl:topObjectProperty
Symmetric

Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) =

Mo Ressones set. Select a reasones from the Reasoner menu

Irreflexive

¥ Show Inferences

Puc. 9 3amanme undopmammu o Object Property B cucreme Protége (a —

BBIJICJICHHOE CBOMCTBO «4YacTh», O — KHOIKa [0OaBICHUS HOBOM 00JacTH

onpeaciacHuss, B — KHOIIKa PCAAKTUPOBAHUA CYHIGCTBYIOHICﬁ obnactu

ONpeJeNieHns, I — aKTHBHAs BKJIaJIKa MEPAPXUU KIJIACCOB MPHU 3aJaHUM 00JacTH

ONpeIeNICHHs] CBOMCTBA)



[Tpu 3TOM BO3MOXKEH HE TOJBKO BHIOOP M3 CYIIECTBYIOIIMX KJIACCOB, HO U
3ajaHue yepe3 BbIpakeHus: Ha Briaakax «Class expression editor», «Object
restriction creator» (OHM SBISIFOTCS OJAHMM U3 MPHUMEPOB, TI/I€ MPHUIETCS
ucrnoas3oBaTh Manchester Syntax, a He mpocTo rpadudeckuii uHTepdeiic).

[lo ananorum co3natorcs Data Properties. IlosHbIi CHUCOK CBOWCTB,
co3fgaBaeMbix B JaHHOM b3, mnpuBenen Huxe (IpU CO3JaHUU HEOOXOIUMO
3aMEHUTH «;» Ha IEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJ NPOU3BOJMUTEINSI; LIBET 3asBJICHHBIN IPOU3BOJAUTEIEM; CETh 2g;
cetb 3g; yactora lte; ¢opmar sim KapThl; TEXHOJIOTMSI M3TOTOBJIEHUS SKpaHa;
MaTepuall KopIllyca; 3alluTa KOpIlyca; 3allldTa »KpaHa; CTEHNEHb 3allUThI;
OlepalMOHHAasl CHCTeMa; MPOU3BOJUTENb IMPOILIEcCOpa; MOJENb IMPoleccopa;
KOH(purypauus npoueccopa; rpaduyeckuii yCKOpUTENb; TUI BCIBIIIKA OCHOBHOM
KaMephbl

YHICIIOBOE

rojl BBIIYCKa; YHUCJIO SIM KapT; AUaroHalb SKpaHa; pa3pelieHue
TOPU30HTAJb; pa3pellicHue BEpTUKalb, pa3pellieHUue KaJp/ceK; IJIOTHOCTb
MUKCEJIel; KOJMYECTBO IBETOB HSKpaHa MJIH; KOJHMYECTBO SIep; YacToTa
nporeccopa Iri; 00beM ONnepaTuBHON MaMsITH T'0; 00bEM BCTPOCHHOM MaMsTH ro;
MaKCUMaJbHbIH O0BEM KapThl NaMATH TI0; KOJUYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METAIIMKCEIEH OCHOBHOM KaMephl; amneprypa OCHOBHOM KaMephl;
KOJIMYECTBO MeETaruKceled (QpOHTaIbHOM KaMephl, KOJIMYECTBO (PPOHTATBHBIX
KaMep; eMKOCTb akKyMyJsiTopa MA*4; BpeMsi pabOoThI B peKUME pa3roBopa; BpeMs
paboTHI B peKUME OKUAAHUS; IIUPUHA; BHICOTA; TOJIINHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHON KaMephbl; ONTHYECKas CTaOWIM3aLMs
OCHOBHOM KaMephl; HaJM4Yhe BCIBILKA (POHTAIBHON Kamepbl; HalHuue
OeCIpoBOIHOM 3aps KU

CBOOOIHOE



KoH(Urypammsi mporeccopa; MaT4yuKH; OCOOCHHOCTH OCHOBHOM
KaMepbl; KOMIUIEKTalKs; OMOMEeTprUecKas 3aluTa; 0COOEHHOCTH
Jlnis HUX Takke He0OXOAMMO 3aaTh 00JIaCTh ONpEAENCHUS U 00J1aCTh 3HAUCHHUS.
CTOUT OTMETHTB, UTO JJISI BEPXHUX CBOMCTB B MEPAPXUU OYJIET 3a/1aBaThCS TOIBKO
00JacTh 3HAYCHHMsI, T.K. TaKHME€ OTHOIICHUS KaK «YHUCIOBOE» MOTYT CBS3BIBATH
m000M «CyOBeKT», HO TOJIbKO ¢ yuciaoMm. OKHO 3ajlaHhe 00JacTH 3HAYCHUS IS
data properties oTIMYaeTCs OT aHAJIOTMYHOTO JJis object property (puc.10). Jls
CBOWMCTB «YHCJIOBOE», «CBOOOJIHOE», «TEKCTOBOE», «JIOTHYECKOe» 00JacTh
3HAUCHHUS 3a/1aeTCs C UCIoJib3oBaHueM Bkiaaku «Built in datatypes», Ha KoTopoit

BeIOUpatoTcs turbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

YMCNoBoE >

;ﬁéta range expression
| Built in datatypes

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf: XML Literal

@ rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3aganus o6nactu 3HaueHus 1iist data property B cucteme Protégé

,HJBI HCKOTOPBIX CBOMCTB H€O6XOI[I/IMO 3a1aTb JOITOJIHUTCIIBHBIC

orpannyeHus. [[ns sroro ucmonb3yercs Bkiagka «Data range expression» H



Manchester Syntax. Pazbepem HexoTopblie u3 cBoWcCTB. DopMaThl CUM KapT
cranaaptusupoBanbl: [lomnopasmepnsie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bctpoennsie (E-SIM). Ilotomy MOXHO 3aaaTh

JOTIOJTHUTEIIPHOE OIrPaHNYCHUE HAa CBOMCTBO «(popmat sim kapTeD» (puc. 11).

thopraT_sim_kapTel ¢

juljafa range ex_pressi_cm
Built in datatypes

{l11 FE:II= l12FFII= IIEFFII, II4FFI1, IIE_SIMII}

OK Cancel

Puc. 11 3apanue 1ONOTHUTENBHBIX OTPAHUYECHHUIM Ha CBOMCTBO «(popMar sim
KapThI
PaccMmoTpum, uTo mpu 3TOM co3naercs B (aitie OHTOIOTUH:
:popmat_sim_xkaprthl rdfitype owl:DatatypeProperty ;
rdfs:subPropertyOf :TekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") | .

Kak BumHO, nns omucaHus 00JIACTM 3HAYEHUW CO3JaeTCsl MyCTOM Yy3el,
KOTOPBIM SIBIETCS THUIIOM JaHHBIX (3K3emiuisipom rdfs:Datatype) u ero
DK3EMIUIPBl MOTYT TIPHHUMATh 3HAYEHUsS W3 3aJaHHOTO CHHCKa (3a CcYeT
ucrnosib3oBanusi otHomeHuss owl:oneOf). Ilpu ucnonb3oBaHUU OrpaHUYEHUN Ha
data property mycroit y3en rdfs:Datatype co3maercs Bcerma, malbHEHIIHNE
KOHCTPYKITUU 3aBUCAT OT BBEIEHHOTO pa3pabOTUYUKOM. PaccMOTpUM BO3MOKHBIC
KOHCTPYKITUH JJI 3TOTO TOJIsl OAPOOHEe:

1 {} —3amaeT CIMCOK 3HAYCHHI, B PaMKaxX KOTOPBIX MOTYT OBITH TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HCIIOIH30BATh 3a/IaHUE TUIIA JAHHBIX depe3 «™“» u
TETH SI3BIKOB Yepe3 «(@»)

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



3 JIroboe ckansipHOE 3HAUCHUE

4 [] — orpaHnueHne Ha 3HAYEHUE, KOTOPbIE HIYT IMOCIE THUIIA 3HAYEHUS.
Hanpuwmep, xsd:interger[> 0] cCOOTBETCTBYET IEIABIM CTPOTO MOJOKUTEIHHBIM YHUC-
nam. OrpaHWYeHHUS TPOIMUCHIBAIOTCS B HEOTPAHMYEHHOM KOJIMYECTBE dYepe3
3ansTyto, Hanpumep: xsd:integer[> 0 , < 100]. OrpaHuyeHus, KOTOpPbIE MOTYT
MOHA00UThCS B paboTax: BCE 3HAKU CpaBHEHMs (>, <, >=, <=), IpOBEpPKa CTPOKH
o peryJspHoMy BbeIpakeHuto (xsd:string[pattern “[0-9]{4}”]. Heobxomumo
OTMETHTbh, YTO PETYJIIPHOE BBIPAKECHUE B TaKOM BHJIC MPOBEPSAET COOTBETCTBHUE
BCEU CTPOKU, a HE HIIET MOJO0OHBIE BXOXJICHUS. T.e. aHATIOTUYHO BHIPAKECHUIO
«"[0-9]{4}$» B 0OBIUHOI CUTYyaIINN).

5 Jloruueckue onepatopsl: or, and. Hampumep, «xsd:integer or xsd:double».

PaccmoTrpum  cBOMCTBO «roa Bbiyckay. OH J0MKEH OBITH  IEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM He MeHbUM 1973 wnu uensiM He Oosee Yem
JIBY3HAYHBIM 4YHCJIOM (B CiIy4yae, €CId YYUTHIBAEM BO3MOXKHOCTh BHECEHHS
cokpamieHHON 3amucu «20», «21», a He JnenaeM IMpeoOpa3oBaHHE 3apaHee).
[Tonp3ysich HOBBIMH BO3MOKHOCTSIMHM, W3MEHHM 00JIaCTh 3HAUYEHUW CBOMCTBA
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amagum
CBOMCTBY «roj BbIycKa» orpanuueHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, KaK 3TO BbIpaxeHue mnpeodOpaszyerca B RDF
cuHTakcuc (Ha mpumepe Turtle):

:rop_Beinmycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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



[IpuBeneHHOE BBIpaKEHHWE HECKOJIBKO ciioxkHee Manchester Syntax, HO
MO3BOJISIET TIOJyYUTh TTOHMMaHUE Kak paboTaroT BeipaxkeHus B TepmuHax RDF u
KaK OHU, COOTBETCTBEHHO, TOTOM 00pabaThIBAtOTCS.

Cozpatorcss 2 mycTthix y3na ¢ oTHomeHusMH  xsd:minlnclusive 0,
xsd:maxInclusive 99, koropeie o0beaunsitorcss B RDF crucok (rdf:List depes
cokpamieHHoe onucanue «()»). [anmee cozmaercss HOBBIM MyCTOM y3edl — THUII
JaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), koTopbie coenuHseTcs
otHomieHneM owl:withRestrictions ¢ co3manHbIM paHee cnuckoM. [logHOCTBIO
AHAJIOTUYHO CO37aeTCs elle OJWH THUIl JaHHBIX, OCHOBAaHHBIM Ha integer, HO C
npyrumu orpannueHusiMu. [locie 3Toro co3zmaercs enie OguH HOBBIM TUIT IaHHBIX,
KOTOpbIE ompenensercs kKak oobeauHeHue (owl:unionOf) co3mannbix panee. U
MMEHHO OH SIBIIAETCA OOJACThIO OMpeAesieHus Hamero cBoiictBa. IIpu sTtom 1o
(dakTy, CO3JaHHbIE THUIIBI MHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHUS BO3MOXKHBIX
3HAYEHUN U MOTYT PaCCMAaTPUBATHCS KaK MHOXKECTBA.

Ha ocranpHbie CBOMCTBa OrpaHUYEHHUs] MOTYT OBITh  HaJOKEHbI
aHajornyHo. Kak MUHMMYM HEOOXOJIMMO 3aIlOJHUTH O0JACTH OIpeeICHUs |
3HAQUEHUs1 JUIsi CBOMCTB, CBSI3BIBAIOIIMX YacTH TOBapa U KOHKPETHBIE
XapaKTEePUCTUKHU («MaTepua KopIrycay, «KOJIMYeCTBO saep» U T.1.). OctanbHoe
Ha JIAHHOM 3Talle MOKHO OCTaBUTbh KaK €CTh U MEPEXOAUTh K dKk3eMIuisipam. OHU
co3natorcs Ha Bkianke «Individualsy. (puc. 12)

Ha panHOM BKIIQAKE DK3EMIUISPBI CO3JAKOTCS IO OOHOMY. [l 3Toro
HEO0OXOJIMMO HaXaTh HA KHOMKY jo0aByieHus (puc. 120) v BBECTH JIOKATbHOE UMS
(Ha ocHOBaHHMM KOTOporo ¢ ucrnosibzoBanue IRl onTonorum Oyner creHepupoBaH
nosubiil IRI), monueiit IRI mnm unentudukatop ¢ ucnoib30BaHUEM NPeGUKCOB.
Coznmagum SK3eMIUISIp paccMarpuBaeMoro cmaptdona ¢ uneHtuduraTopom «SM-
G965FZPHSER». Ilocne TOro kKak 3K3eMIUISIP CO3/JaH, MOSBISETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxommuMo 3a7aTh SK3EMITISIPOM KaKOTO KJiacca SIBIISIETCS CO3JaHHAas
CymHOCTh (mocTpouth oTHomieHue rdfitype). [ns storo HeoOXoauMo 100aBUTH

3anch B pazgen «Types» (puc 13a), rme, ucnonb3zoBaB Bkiaaky «Class



Hierarchy», BeiOpats kinacc «Cmaptdon».

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodswl... —
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Add individual

Mo Reasoner set. Select a reasoner from the Reasorer menu  |v Show Inferences

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

— KHOITIKa CO3JaHHA HOBOI'O 3K3€MHJI$Ipa)
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Data properties Annotation properties [Annotations 'Usage |

Classes | Object properties Annotations: SM-GI65FZPHSER

Individuals: SM-GI65FZPHSER .

o= Annotations

# SM-G965FZPHSER-DISP Description: SM-GY65FZPHSER 1= m [ § Property asseriions: SM-G965FZPHSER [11H @] ]

® SM-G965FZPHSER-DISP-RAS
Object property assertions

“Cmaptdon "yacth SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"koa_nponssog
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Puc. 13 OxHo onucanus sk3eMIuIsipa B cucteme Protégé (a — 3amanue oTHOIEHUS
rdfitype, 6 — 3aaHue OTHOIIICHUH C HCTIOJIL30BaHKE Object property, B — 3a/1aHHE

OTHOIIIEHUH C UCTIONb30BaHueM data property)

Jlanee HEOOXOIMMO 33/1aTh OTHOIICHHS IS pacCMaTpHBaeMoro cMapTQoHa.
[TepBbIM CO31aMM OTHOIICHHUE «YaCThy C €ro AuciieeM. /s aToro no anajgoruu

CO3JaJMM HOBBIM 3K3eMIUAp kinacca «Jlucruien». Ilocie dero g sKk3eMIuisipa



cMapTdoHa 100aBHMM HOBYIO 3amHCh B paszen «Object property assertions» (pwc.
136). Ilpu nobGapieHNN HEOOXOMMO BBECTH UM OTHOIIICHHS U UM DK3EMILISpa, C
KOTOPBIM CTPOUTCS

oTHolenue (puc. 14).

SM-GOGSFZPHSER

yacTb SM-G965FZPHSER-DISP

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

OK  Cancel

Puc. 14 Okno 3amanust object property A SK3eMILIsIpa

[Tocre aToro 3axaauM OoTHOIICHHE B pasjelne data properties Ha pUMEpe «KOJI

npousBoautes» (puc. 15).

SM-GI65FZPHSER

Data Property
T | S | Asserted ~

ULy a_nupny o

= 3al|MTa_3KpaHa

<O povsEoANTENS

= KOHGUTYypaLusa_npoLecc

= MaTepuarn_Kopnyca

=MoMNenk nholleccona Type o -

SM-GO965FZPHSER

oK Cancel

Puc. 15 Okno 3aganus data property st SK3eMILIsIpa
J171st 9TOTO B TOSIBUBIIIEMCSI OKHE HEOOXO0IMMO BHIOpaTh CaMO CBOWCTRO,
BBECTH €r0 3HAYCHHUE U BHIOpATh THII.
JJis onipeieNIeHHBIX TUIIOB TaK)Ke aKTUBUPYETCS MOJIe BbIOOpA S3bIKA.
[To ananoruu cozgaem sk3eMIuIsAp «Pa3perieHue» 1 3ajjaeM JIUCILICIO pa3pelieHue.
PaccmoTpuM TEKCTOBOE MPEICTABICHUE CO3JaHHBIX CYIIIHOCTEM:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacth :SM-G965FZPHSER-DISP ;
:xoa_npousBoautens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucrueii ;



:pazpeuierue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3zpemenue ;

:paspemieHne BepTukaib 1920 ;

:pazpeuienre _ropuzontaib 1080 .

HoBas cuHTakchueckas KOHCTPYKIHS «,» O3HA4YaeT, 4yTO IOCJIe Hee OyneT
3aMKCaH TOJBKO «OOBEKT» M3 TPOWKH, a «CyOBEKT — mpeaukar» OyayT B3STHI U3
npeapiaymeit. «owl:NamedIndividualy yka3biBaer, 4TO CyIIHOCTh SBIISETCS
DK3EMIUIIPOM M HE MyCThIM y3ioM. OJIHaKo, Ha JaHHOM 3Tare, MpU YIAJICHUH
ATOTO OTHOIIIEHHUS, B cucteme Protégé ne Oynmer BuaHa paszHuia. [lanpHeilmee
OMKCAHUE JOCTATOYHO OOJBIIOr0 KOJIMYECTBA AK3EMIUISIPOB M HMX OTHOIICHHM
MpoIe CAeNaTh HANpsIMyH B (ailie OHTOJIOTHH C HCIOJb30BaHUEM JHOOOTO
TEKCTOBOTO penaktopa. [Ipm 3ToM MOXHO OBUIO OBl 3aMEHUTH HEKOTOPHIS
AK3EMIUISPHI Ha IMYCTHIE Y3IIbI:

:SM-G965FZPHSER-DISP rdf:type
owl:NamedIndividual , :{ucreii ; :pa3pemnieHue
[rdf:type :Pa3pemienue ; :pa3perieHue BepTUKAIb
1920 ; :pazpemienne ropuzontaib 1080] .

Cucrema OyAeT MOHUMATh TAKOE OMKUCAHKE, OJHAKO B UHTEpdelice He OyaeT
YKa3bIBaThCSl caM JK3eMIUIIp Kiacca «Pa3pemienne» u, Kak CIenCcTBHE, HE OyIeT
BO3MOKHOCTH PEIAKTUPOBAHUS €ro omucaHus. [Ipm 3TOM Bce BO3MOXKHOCTH
0o0paboTKM, B TOM UYHCJIE€ BBIBOJI B paMKax cuctembl Protégé ocratorcs
BO3MOXHBIMH. TeM He MeHee, JJisi OONbIICH HATJISATHOCTH TPH OTKPBITHH
OHTOJIOTUM B CHCTeMe, Jnajee OyJeT MPUBEIEH TEKCT OHK3EMIULIPOB U UX
OTHOIICHUH 0€3 UCTI0JIb30BAHUS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacTh :SM-G965FZPHSER-DISP;
:qacth :Exynos 9810;
:-qyacTh :SM-G965FZPHSER-CAM-BACK;
:yacTb :SM-G965FZPHSER-CAM-FRONT;
:gacthb :SM-G965FZPHSER-BAT;
:kon_npousBoautens "SM-G965FZPHSER";
:IIBET_3asiBJICHHBIN npou3BoauTenem "ynprpaduoner";
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



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

:popmar_sim_xaptsl "4FF";

:cTernenb 3ammThl "[P68";

:onepanuonHas _cuctema "Android 8.0 Oreo";

:roJ_BbIMycKa 18;

4UCJI0_Sim_KapT 2;

:00beM_onepaTUBHON _maMsTH_10 6;

:00beM_BCTPOEHHOU mamsTu_ 1o 256;

‘MaKCHUMaJIbHBI_00BbeM KkapThl_namsatu_ro 400;

:MaTepuan_kopmyca "meramn", "crekno";

:3allldTa_KOpIyca "3amTa OT MbLIM 1 BJIaru';

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:TaTYUKU "TUPOCKOTI, TaTYMK XO0JIa, akceTepoMeTp, 6apomMeTp, KoMmriac,
JTaTYUK TPUOTMHKCHUS, TaTYUK OCBEIIECHUS, TaTUUK CEpJCIHOr0 puT™a';

:KOMILJIEKTAIMs "KOMIUIEKT aMOyLIIOp, KOMIUIEKT IEPEXOHUKOB,
JOKYMEHTaIlHsl, CETEeBOM aJlanTep, CKpenka A u3BjiedeHus ciora SIM-kapTsl,
HayIIHUKA'";

:OnomeTpuueckas 3amuTa "ckaHep Julla, CKaHep paay>kKHON 000JI0YKU
rja3a, CKaHep OTHEYaTKOB MAaJIbIEBR";

:ocobennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMeparepeBoIuuK, cendumoku, crepeoauHaMuku oT AKG, HecbeMHbIN
aKKyMmyJssitop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : {ucnueii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTHSI_M3roToBJIeHUs HKpaHa "Super AMOLED";

:3amuTa skpana "Corning Gorilla Glass";
:IMaroHagb_7KpaHa 6.2;
:IUIOTHOCTh_THUKcenen 529;

:KOJINYECTBO IIBETOB_AJKpaHa MIH 16 . :SM-

G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

:pazpelieHre BepTukaiib 1920 ;
:paspemieHre ropusoHTanb 1080 .

:Exynos 9810 rdf:type owl:NamedIndividual , :ITponeccop ;

:IPOU3BOJIUTEND _ITpoueccopa "Samsung" ;

:Mozienb_niponeccopa "Exynos 9810" ;

:koHpuryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-AS55 1.9

ITa" ; :xomuuecTBO simep 8 ; :yactora mporeccopa rri 2.9, 1.9 ;

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



:KOJIMYECTBO OCHOBHBIX Kamep 2 ;

:KOJINYECTBO METANMUKCENIE OCHOBHOM Kamepsl 12, 12 ;

:anepTypa_OCHOBHOM Kamepsl 1.5, 2.4 ;

:TUII_BCIIBIIIKA OCHOBHOW Kamephl "cBeToauoHas" ;

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

:aBTO()OKYCHPOBKA_OCHOBHOW _Kamepbl

1 ; :onTuyeckas cTaOuiM3anus OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTH OCHOBHOM KaMephl "CBEpXOBICTPHIN JATYUK U300paKEeHUS,

JBOITHas aneprypa o0ObeKkTHUBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pa3peuieHre BepTukaib 3840 ;

:pazpelieHrue ropuszoHTaib 2160 ;

#oomubiit IRI HeoOxoquM u3-3a crerr cumBosa /"

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

:paspemienre_Beptukanb 1280 ;

:pazpenieHre ropu3oHTans 720 ;

#oomubiit IR HeoOxoquM m3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3peinienue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

:pa3pelienre BepTukaib 1920 ;

:pazpeuienre ropuszontaib 1080 ;

#nonusiii IRI HeoOXxoauM H3-3a coer; cumBosa "/"

<http://myontologies.com/goods#pa3pemienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type

owl:NamedIndividual , :Kamepa ; :xonmmuecTBo meranukceneil (ppoHTaIbHO

i_kamepsl 8; :Koan4ecTBO (pOHTANIbHBIX Kamep 1 ; :pazpemienue :SM-

G965FZPHSER-DISP-CAM-FRONT-RAS-

| ; :Hamuume BCOBILKH _(PpoHTanbHOU Kamepsl O .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pazpelnieHue BepTukaib 2560 ;

:paspemieHne ropuszonTans 1440 ;

#nonusiii IRI HeoOXxoauM H3-3a coer; cumBosa "/"

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

#oomueiii IRl HeoOxonum u3-3a coerr cumBosia "' *"
<http://myontologies.com/goods#eMKOCTb akKyMmyisiTopa MA*u>
3500 ; :BpeMs_paboThI B_pexuMe paszroBopa 25 ;

‘HaJInure OecrpoBOAHON 3apsiaku 1 .



TGHCpB OCHOBHBIC JaHHBIC BHCCCHBI U MOKHO IIPOBCPUTH OHTOJIOTHUIO HAa HCIIPO

TUBOPEUYUBOCTD. {7151 3TOr0 HE0OX0IUMO BHIOpaTh Mexanu3M BbiBojia HermiT

Reasoner

[5] (puc. 160) u 3anycTtuTth ero (puc. 16B).
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Puc. 16 3amyck MexaHu3Ma BeIBOJIa B cucTeMe Protégeé (a — myHKT MEHIO C
JEeHCTBUSIMU BBIBOJIA, O — BEIOpaHHBIM MexaHu3M HermiT, B — kHOmKa

3aIycKa BbIBOJIA).

Nuaukanueid TOoro, 4To BBIBOJ 3alyIleH B JAHHOM clly4ae OyaeT TO, YTO
KHONKa «Start reasoner» CTaHET HEAKTHBHOM, a «Stop reasoner» Hao00OpOT
aktuBHOU. Ecnu B mporecce BbIBOAA ObLIM HaWJEHBI POTUBOPEUHs], TO CUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommubOKkax ¢ uX oObsiACHeHUEeM (puc. 17a) uinu BBIBEJET
coobmiernre 00 ommuOke 3amycka BbiBoAa (puc. 178B). Ilpu BBIMOTHEHUH BCEX

MIPUBEICHHBIX BBIIIE JECHCTBUI U PEKOMEH 1AMl OIMOOK OBITh HE JOJDKHO.
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Puc. 17 [Ipumep ommOKu pH 3alyCKe MEXaHU3Ma paccykJIeHui (a — cooOLeHune
0
npo0JieMax B OHTOJIOTUH C MPEJJI0KEHUEM O0bSICHEHUSI; O — OKHO OOBSICHEHUI; B
— WH

AUKaTOop omuOOK B JIorax CI/ICTGMBI)

Taxxe, eclii BHHMATEIbHO H3YYUTh IPHUBEACHHBIN BhIMIE (parMeHT ¢
DK3EMIUISIpAMH  OHTOJIOTHH, TO MBI HAMEPEHHO HE 3aJajd THIT I TaKUX
cymuocrer kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecau npu sTom
YUTATEIh BBITOJIHSI BCE PEKOMEHIAIIMU WM 3alOJIHUI O0JIACTh ONpPENeTICHUS IS
TaKUX OTHOIICHUH KaK «pa3pelieHne TOPU30HTAIb», TO MOKHO YBHJIETh, UTO THII
Obl1 BeIBeleH aBTomaruuecku (puc. 18). BriBemennnie (Inferred) monstus
OTMEYaroTCs B cucTeMe Protégeé skenThIM IIBETOM.

s ynoOcTBa panbHeWmeldr oOpaOOTKH TOTIOJHUM OHTOJIOTHIO HOBBIM
object property: «sABISETCS YacThiO». OJTO CBOMCTBO SBISETCS OOpPaTHBIM K
«4acTh», YTO HEOOXOAMMO OTMETHTH B ero omucanuu (puc. 19a). IIpomuceiBaTh

€ro0 K CO3JaHHBbIM CYHIHOCTAM HCET H€O6XOI[I/IMOCTI/I, T.K. OHO 6YI[CT BBIBCACHO

(puc. 196).



B mpomecce stoii paboThl OBUIO CO37aHA IepBas BEpPCHUS OHTOJIOTHH,
JEKJIAPaTUBHO OIUCHIBAIOUICH TpEeAMETHYI0 001acTh «ToBap cMmaprdon». B
CIIEIYIOIUX paboTax B OHTOJOTHIO OyayT [100aBlIeHBI HOBBIE AKCHOMBI,
BBIPA)KCHUS ¥ MTPABHJIA JUTsl BRIBOJIA OTHOIICHUI U MPOBEPKU HETIPOTUBOPEUUBOCTH

b3, a Taxke HamucaHbl 3ampochbl s BblOOpa HMH(OpMALMKU M3 HEe IO

ONPENEIICHHBIM KPUTEPHUSIM.
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el Caman lndnridnal Aa

SM-G965FZPHSER

Puc. 19 [lemoHCTpanus BbIBOJIa B COOTBETCTBUH C onrcanueM inverseOf



3apanus
1 JlonoaHUTh co3MaHHy0 0a3y 3HaHUI MUHUMYM 10 3K3eMIUIIpaMu Jpyrux
CMapTPOHOB
2 [To ananoruu, JOMONHUTH 0a3y 3HAHUM JUII KATETOPUN «HOYTOYK» U «XOJI0-

TUIILHUKY

Co3nanue defined classes B cucreme PROTEGE

B sTo0li pabote OyayT co3manbl Kiacchl, oTHomeHus «rdfitype» ¢ koTopbiMu
He OyIyT yKas3bIBaTbCi B SIBHOM BHJE, a OyIyT CTPOUTHCS aBTOMATHUECKU B
mpoiiecce BhIBoJAa. Takue Kiacchl B cucteMe Protégé wnaseiBaroTcs «Defined
Classes» («oObrunbie» kiacchl HasbpiBatoTca «Primitive Classesy). [ns npumepa
OyayT peanu3oBaHbl cieayromue kinaccel: «HoBblii cmaprdon», «Kamepodony,
«HrpoBoit cmapthon», «Cmaprdon g GuibmoB», «CMapTPOH I TOXOI0BY.
OT0 MO3BOJAUT 00pa30BaTh B OHTOJOTUHU TPYIIIbI IK3EMIUISIPOB B COOTBETCTBHHU C
3apaHee 3aJJaHHbIMU KPUTEPUSIMHU, KOTOpble OyIyT JOCTYIHBI Ul JAajbHEHIIen
00paboTKH.

[lepBoHayasibHO CPOPMUPYEM KPUTEPHUH, 110 KOTOPHIM IK3EMILISIPBI OYAyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccam:
1 Hosgslit cmaptdon. Beimyiien nocne 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHBIE Kamepbl. MunuMyM 12 meranukcenei.
Ecte onrtuueckas cradunuzanusa. Cwemka Bujpeo Munumym Ultra HD 4K
60xanp./cex.
3 Urposoit cmaptdon. [lpoueccop Snapdragon wnu Exynos. Munumym 6
sanep. Yacrtora paboTel mporeccopa MuHuMyMm 2.91T1. OOvem omnepaTUBHOMU
naMatu MUHUMYM 610. ['padmnuecknii yckoputenb Mali win Adreno.
4 Cmaptdon nns punbmo. UrpoBoit cmaptdon. CooTHomeHue ctopon 21:9.
Paszpemenue skpana ot 4K.
5 Cmaprdon g noxonoB. EMkocTs akkymyssitopa oT 6000 MA*u. CreneHp

3amuThl Bbilie yem [P68. 3amura skpana «Gorilla Glassy. 3ammura xopmyca



«YKpEIUIeHHBIN Kopmyc». Marepual Kopityca BKIOYAeT METaJLI.

Jlanee otnmaguMm  3ampockl, B COOTBETCTBUM C KOTOPBIM  OyayT
dbopMupoBaTBECA  AK3EMIUIAPHl  O003HAUYEHHBIX  KJAcCOB. Takue  3ampochl
dbopmupyeTcsi ¢ ucnoib3oBaHueM Manchester Syntax U Ha3bIBalOTCS B CHUCTEME

Protégé «DL Query». [Ins oTnaaky Takux 3anpOoCOB BBIIEICHA OTIEIbHAS BKIIAJIKA

(puc. 20).
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Puc. 20 Bxnanka «DLQuery» B cucreme Protégeé (a — manenpb BKIaJ0K ¢ aKTUBHOM

BKuianikon «DLQuery»; 0 — maHenb BpIOOpa TUTIA 3alpAIIMBAEMbIX CYIITHOCTEH; B —

0JIe BBOJIA 3aMpoca; T — KHOMKA BBITIOJIHEHHUSI 3aIIpOCa; [T — pe3yJIbTaThl 3alpoca; €
— KHOTIKa JOOABJIEHUs 3aIIpoca B OHTOJIOTHIO)

Jlst ocBoenust nuHTEp(eiica BeiOepeM Bce dK3eMILTAPHI Kiacca «CMapThoH».

Jlnst sToro HeoOxoaumo B TMoje BBoja 3ampoca (puc. 20B) BBECTH 3aIpoc

«CmapTtdon», BHIOpATh OXKUIAAEMBIM THN pe3yJjibTaTa — 3K3eMIuiphl (puc. 200),

3amyctuTh 3arpoc (puc. 20r). Ilocie 3TOro MOXXHO YBHAETHh Pe3yJbTaThl (pHC.

20m).



[lepen HamMcaHueM  3ampoCcOB  HEOOXOIHMMO  ONPENECIUTHCA  C
BO3MOXHBIMH JIJII MCIIOJIb30BaHUSI KOHCTPYKIHUSMHU (OOBsICHEHUs OynyT
MPUBOJUTCS MPUMEHUTEIBHO K TUITY BHIOMPAEMBIX CYIIHOCTEHW — HK3EMILIAP):

1. JlokansHOE mMs kiacca. [1o3BomsieT BRIOpATh 3K3EMIUTAPHI TaHHOTO Kiiacca. Kak
SBHO 3a/IaHHbIE, TaK U BbIBeJeHHbIe. Hanpumep: «CMapTdhon».

2. <JOKaJIbHOE MMs_CBOICTBa> some <BbIpaxkeHue>. llo3Bossier BbIOpaTh Bce
AK3EMIUIAPHI, Uil KOTOPBIX 3aJaHO KaK MHUHMMYM OJHO OTHOUIEHHWE <JIOKajb-
HOE MMs_CBOWCTBa> C CYIIHOCTBIO, IOJIXOIAIIEH Mo <BbIpakeHue>. B kauectBe
BBIPDAKEHMUSI MOTYT BBICTYNaTh: BiIOXeHHBIH «DL Query»; mo0oe BapuaHT
OTpaHUYCHHM, PACCMOTPEHHBIM paHee MpH 3aJaHuu oOnacTu 3HadyeHus data
property. Hanmpumep: «ron_Bbinmycka some xsd:integer»

3. <mokaibHOE WMSs_CBOMCTBa> only <BbIpakeHHEe™>. Bce 3K3eMIUBSIphI, I KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHBbIC€ OTHOIICHUSI WM OHU BCE YJIOBIIETBOPSIIOT BBI-
paxenuto. Hanmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <noxanbHOE MMs_CBoMcTBa> exactly <komumdecTBo>. Bce skzemIutsipbl, uis
KOTOpBIX 33JaHO YKa3aHHOE KOJIMYECTBO YyKa3aHHBIX OTHouleHud. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokanbHOE WM _cBoMcTBa> exactly <kommdectBo> <BbIpaxkeHue>. Bce sk-
3eMILIAPHI, 111 KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO yKa3aHHBIX OTHOLICHUM,
YAOBIIETBOPSIONMINX BBIPAKECHUIO. [Ipr 3TOM MOXKeT OBITh CKOJIBKO YTOJHO TaKUX
K€ OTHOIICHWH, HE YJIOBJIETBOPSIONINX BhIpakeHHUIO. Hampumep: «roja_BblTycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKQJIbHO€ MMS_ CBOMCTBa> min/max <KOJWYECTBO> [<BhIpakeHHE>]|. AHa-
JoruyHo exactly, HO JOKHO OBITh HE MEHee/He OoJjiee, 4eM yKa3aHHOE KOJIU-
YECTBO YKa3aHHBIX OTHOILIEHUM.

7. <nokanbHOE MMs_cBoMcTBa> value <nurepar>. Bce sk3eMIUsippl, KOTOpHIE
CBSI3aHbl YKa3aHHBIM OTHOIIIEHUEM C YKa3aHHBIM CKaJISIPHBIM 3HAUYCHHUEM.

8. <BpIpakenue 1> and/or <Bweipaxenue2>. [lepeceuenne/00beTMHEHIE MHOXKECTB
BBIOpaHHBIX JK3EMIUIIPOB B paMKax BbIpaxkeHusl u BoipakeHus2. Hampumep:

«lucrnen or I[Ipoueccop»



9. not <BblpaxeHue>. MOXKHO paccMaTpuBaTh Kak omNepanus JOMOJHEHUS HaJ
MHOKECTBOM JIK3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxkeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXKHBIX KOHCTPYKIMI, COCTaBUM
3anpoc s neporo kiacca «HoBblil cMapTdony». Y 3K3eMIUISIPOB TaKOTo Kiiacca
HE JOJKHO OBITh OTHOIICHWM «TOJi BBIMMYCKa», CBS3BIBAIOIIMX HUX C YHUCIOM
MeHblIe 18 (ams ynponieHus: B IEPBOM BapHaHTE 3alpoca PaCCMOTPUM TOJ] Kak
ABy3HauHOE uncio). Ho, mpu 3ToM TOMKHO OBITH XOTh OJHO TaKO€ OTHOIICHHE
(ecnii TakMX OTHOIIEHUH HET, TO HEJOCTATOYHO WHGOPMAIMH JISi TPUHITHS
pemienus). Takke  3K3eMIUslp  JOKEH  ObITh  Tuma — «Cmaptdon».
CoOOTBETCTBEHHO, HEOOXOMMMBIA HaM 3alpoc JIOJDKEH OIHUCHIBATBCS Kak
nepeceueHue 3 MHoxkecTB: «Cmaprdon and (rox Beimycka min 1) and
(rox_ssintycka only xsd:integer[>= 18])».

BeimonnuB 3toT 3ampoc Ha Bkiaake «DL Query», MOXHO yBUIEThH, UTO
pe3yibTaToOB HE HaijeHo. BBIBOJ OCHOBBIBa€TCS Ha TEOPUM JIE€CKPHUIITHUBHBIX
noruk. OIHAKO, JUIsl IOHUMaHUsl BbIBOJA U JAIbHEHIINX AEHCTBUI, PaCCMOTPUM
IPUYUHBI IyCTOrO pe3yJibTaTa B yIPOLIEHHOM BapHaHTE.

B oOHTONOrMM OTHOCHUTENIBHO TOJa BBINIYCKA €CTh KaK MHUHHUMYM
yrBepxkaeHus «:SM-G965FZPHSER rdf:itype Cmaptdon; :roa_seimycka 18». Jlns
TOr0, YTOOBI IK3EMIUISIp OBbLT BHIOpAH B pe3yJsibTaTax 3amnpoca, He00X0IUMO, YTOOBI
OH OTHOCWJICS K KaXJIOMy W3 TpeX MHOXECTB. YUHUTHIBas MPUBEICHHBIC
YTBEP)KJICHUSA, MOXKHO cliesiaTh BbIBOJ, 4TO «:SM-G965FZPHSER» oTHOCUTCS K
kinaccy «Cmaptdon» u «roja_abimycka min 1». Ho, Henwp3st caenath HHUKakue
BBIBOJIBI OTHOCUTENBHO «roj Bbimycka only xsd:integer[>= 18]». Y Hac
uH(poOpMaIKs 0 TOM, 4TO cymecTByeT Takoe X(«:SMG965FZPHSER :ronx_Beimycka
X»), KOTOpPO€ YIOBJIETBOPSAET OrpaHUYECHHUsIM (X >= 18), HO M3 3TOr0 HENIb3s
CIeNaTh BBIBOJI, YTO JUIS JIFOOOTO X 9TO OTpaHWYEHHE Bceraa BeImonHseTcs. [Ipu
3TOM B pe3ysbTaThl 3amnpoca «not (Cmaprdon and (rox Beimycka min 1) and

(ron_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMblil SK3EMILISIP TAKKE HE



Boaer. T.e. mist «ron Beimycka only xsd:integer[>= 18]» mpuMeHUTENBHO K
JTAHHOTO SK3EMIUISIpY He ObUI CJENaH BBIBOJ HU O JIOKHOCTH, HU O UCTUHHOCTH
BBICKa3bIBaHUS. B 3TOM (TpenmosioxkeHne 00 OTKPBITOCTH MHpPA) COCTOUT eIlle
OJIHA CYIIECTBEHHAs pa3Hula ¢ 0a3aMu JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHBIICHCS TPOOIEMBI  SIBISCTCS
BHECCHHE B OHTOJIOTHUIO HOBBIX CBeJCHMMA. Tak, eciu ObI JUIsl pacCMaTpUBaeMOTO
DK3EMIUISIpa BBINIOJHSAJIOCH OTPAaHUYCHUE <«:TOJA_BhIMycka exactly 1» (misa
paccMaTpuBaEMOro JK3EMIUISIpa CYIIECTBYET POBHO OJHO OTHOIICHUE «TOJ
BBIMTYCKa»), TO C YYETOM CYIIECTBOBAHUS TMOJXOJSIIETO TMOJ] KPHUTEPUU
OTHOUIEHUSI YK€ MOXHO ObUIO OBbI cleNaTh BBIBOA O TOM, YTO CYIIECTBYIOT
TOJIBKO TaKW€ OTHOIICHHUSA. DTH CBEJCHUS MOTYT OBITh JOOABJICHBI B pasfeie

«Types» sx3zemmispa ¢ ucnosnb3oBanueM Biimanku «Class expression editor»

(puc. 21).
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Puc. 21 WUcnons3zoBanue Briaaku «Class expression editor» ajist no6aBieHust

MH(pOpMaUK 0 SK3EMIUISPE

[Tocne oTnaaku 3ampoca HEOOX0IUMO T00aBUTh KJIacC. DTO MOXKHO ClIeNIaTh

¢ ucnoiab3oBanueM KHONkH «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20e)



WJIU CO3/1aB Kjacc U 3anojHuB noiie «Equivalent To» B ero onmcanuu (puc. 22).
PaccMoTpum, Kak JaHHBIN KJIACC ONMMCHIBAECTCS B TEKCTE OHTOJIOTUH.
:Hossiii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roja_Bbllycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ]
[ rdf:itype owl:Restriction ; owl:onProperty :roa_Bsimycka ;
owl:minCardinality "1"*xsd:nonNegativelnteger ]| ); rdf:type

owl:Class ]
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Puc. 22 Ilpumep 3anonnenus nois «Equivalent To» B onucanuu kiacca

Kak BumHo, wucnosnb3yercs oTHomeHue «owl:equivalentTo», kotopoe
MO3BOJISIET CJIeJaTh BBIBOJ, YTO €CIM JK3EMIUISIPHI OTHOCATCA K «OOBEKTY»
ATOTO OTHOIIICHHS, TO OTHOCATCSA M K «CYOBEKTY». A B KadecTBe «0OBEKTa»
BBICTYIIACT MyCTOW y3€J1, SBISIFOLTUICS TIEPECCUCHHEM 3 JPYTHUX KJIACCOB, Kak
Y TUTAHUPOBAJIOCHh M3HAYAIIBHO.

JloToTHUM HamHMCaHHBIN 3ampoc AJsi paboThl ¢ TOJOM, 3a/IaHHBIM B TIOJIHOM

dhopmare:

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



<= 25] or xsd:integer[>= 2018]))
Taxxke coctaBum 3arpoc s kiacca «Kamepodony:
Cmaptdon
and
(gacth some ( Kamepa and (konudecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
D
and (koJMyecTBO Meranukceaeld oCHOBHOM Kamepbl some xsd:integer|[ >= 12 ])
and
(pa3pemenue some (Pa3pemenne and
((pa3pemenue ropuszoHTaib some xsd:integer| >=
3840 ]) or (pa3pelieHre BEepTUKAIIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemenue kajnp/cek some xsd:integer[ >= 60 ])

)

3apanus
1 CocTaBuTh 3ampockl it ocTaBimuxcs rpymm: «CmaptdoH st GuibMoBy,
«HrpoBoit cmaptdon», «Cmaptdon mis nmoxonoB». Coszmars defined class mis
KaKJIOU.
2 ChopmupoBath MUHMMYM 5 Tpynmn (Ha OCHOBAHMM HMEH NOJOOPOK Ha
pecypce uctouHuke) mia kareropuil «HoyrOyku» u «XononunbHukw». s
Kaxa0i M3 rpynn copMUpOBATh KPUTEPUU BbIOOpA HK3EMIUIIPOB U CO3JaTh

defined class.
Hanucanue 3anpocos Ha sa3bike SPARQL
B npenpinymieir pabore ObLIO NMPOU3BENEHO OTHECEHHE SK3EMIUISIPOB K

rpynmnaM Mo OMpeleNieHHbIM KpuTepusM. s storo wucmonb3oBanuchk defined

classes u s3pik DL  Query. JlaHHBIE WHCTPYMEHTBHI CHUJIBHO PACIIAPSIOT



BO3MOXXHOCTH pacCyXJIeHHil B paMkax oHtojoruil. Opgnako, DL Query
NPUMEHSIETCS UMEHHO B paMKax PAcCyKICHUM M MMEET Psiji HeIOCTAaTKOB, €CIH
WCIIOJB30BaTh €ro TOJBKO JJis MOJYYEHHS JOCTYMa K SBHO 3a/JIaHHBIM WIH YK€
BBIBEICHHBIM  CYIIHOCTSIM  OHTOJIOTMHM:  MEIJIEHHOE  BBINOJHEHHE  (T.K.
HCIIOJB3YETCSl JIOTUYECKUH BBIBOJT); HEOOXOJMMOCTh YYHUTHIBATh MOBEICHHUE IPHU
BbIBOJIE (Hampumep, 100aBlIEHUS B OHTOJIOTHIO «exactly» B mpouuioil paboThl);
HEBO3MOXHOCTh OIMCAHMS HEKOTOPBIX YCIOBUHM (HAIIpUMEp, BHIOOP OTHOIICHH, a
HE DK3EMIUIAPOB; BHIOOP psifia XapakTepucTuk cmaptdoHa). [loatomy s Takux
3aga4 ucnosbzyercs Apyrod s3Ik — SPARQL [8]. JlaHHBIA $3BIK ITO3BOJSET
BBIOMpATH U I00ABIISTH CYIIIHOCTH B OHTOJIOTHIO, (hopMupoBaTh HOBBIN rpad RDF.
B nanmnom pabote OyAayT pacCMOTPEHBI TOJBKO BO3MOXHOCTH BbIOOpa. S3BIK
CUHTaKcuyecku cxox ¢ SQL (M HE TOJNbKO CHUHTaKCM4ecKd. B dacTHOCTH, OH
TaK)X€ OCHOBAH Ha IIPEIIIOJNO0XEHUM O 3aKpBITOCTH MHpa, B orinuue or DL
Query), npuMeHsieMbIM JJISI aHAJOTUYHBIX 3a7a4 B 0azax AaHHbIX. [loaTomy (u
noromy 4to SQL nomxeH OBITh yke 3HAKOM OO0ydaeMbIM) C HHUM OyayT
IPOBOJIUTHCS AHAJIOTHH.

st paboter ¢ SPARQL B cucreme Protégé HEoOXOaMMO akTHBHPOBATH
Bkiagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxomumo
noHumatrb, 4yTo SPARQL wu wmexanusm paccyxaenuit B Protégé pabortaror
HE3aBUCUMO U HE BIIUSIOT HA PE3YJIbTAThl pabOTHI APYT Apyra. ITO 03HAYAET, UYTO
HET BO3MOXXHOCTH BBIOpaTh 3K3eMIUIApHI Kiacca «HoBBIN cMmapTdoH», KOTOpbHIE
SBJISIIOTCSL  BbIBEJACHHBIMU. [Ipu 3TOM 3TO BO3MOXHO B paMmKax, Hampumep,
oubmmorexku Apache Jena s si3pika Java.

[lepBoHauanbHO BBIOEpEM TiepBbIe 2 cMapThoHA W XAPAKTEPUCTUKU HUX
Kamep (KOJIMYECTBO Kamepa; MEralnuKCeNy; anepTypa) U pacCCMOTPUM Ha IIpuUMepe

9TOI0 3a11p0Ca OCHOBHBIC CUHTAKCHUYCCKNC KOHCTPYKIIHUH.



goods (hittp://myontologies.com/goods) ; [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv].owl]

File Edit View Reasoner Tools Refactor Window Help

<| - ®goods (http://myontologies.com/goods) - Search...
Agctive ontology | Entities | Individuals by class | DL Guery | OrtoGraf  SPARGL Query-l
PREFIX rdf: <http:/fwww w3 org/1999/02/22-rdf-syntax-ns#= a

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

WHERE { ?subject ?predicate '?objecfﬂ

subject predicate object
3722809 7600 494C 8131 85BEICTBoaD6
0C0oDEHHOCTM_OCHOBHOW_Kamepkl rdfs:subPropertyOf ceobogHoe
0COBEHHOCTW_OCHOBHOW_KaMEpk! rdftype owl-DatatypeProperty
ceobogHoe rdf-type owl:DatatypeProperty

e19da698_a754_4c83_bb50_7538f8495dff hashCode

"1618122867"*<nttp://iwww.w3.0rg/2001/XML
£19da698_a754 4c83 bb50_7535f8495df  sourceOntology

37228bc9_760d_494c_8f31_8588dc08eads

Execute B

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

Puc. 23 Bxnaaka «SPARQL Query» B cucreme Protégé (a — moine BBoaa

3ampoca; 0 — pe3yNbTaThl 3ampoca; B — KHOIMKA BBITOIHEHHS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(UKCOB ISl TOTO, YTOOBI HE
3aMKChIBATh TPOMO3JIKME UACHTU(PUKATOPHI B paMKaX OCHOBHOM YacTH 3aIpoca

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

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

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

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

#Taxxe HeoOXoauMO M00aBUTH MpedHKC A CO3AaHHOW OHTOJOTUU (ee
uneHTuukaTop o6epercs ¢ BkiIaaku «Active Ontology»)

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

#I1ocne npedukcoB uaet kouctpykuus SELECT {nepemennsie}, koTopas
OMUCKIBAET YTO OyJIeT BEIOPAHO B KaUueCTBE pe3yJibTaTa 3ampoca

#Bce nepeMeHHbIE HAUUHAIOTCA € «?» U MEPEUUCIISIOTCS Yepe3 mpooden

SELECT ?cmaptdon ?kamepa_4ucio 7kamepa MII 7KaMmepa_ain



#Jlanee unet kouctpykiuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBaroTcs
aHaJIOTMYHO cuHTakcucy Turtle, 4To MO3BOJSAET TAKKE UCIIOJIB30BATH PA3CIUTEIN
UDy <GPy M.

WHERE {

#BMECTO  OTHENBHBIX CYHIHOCTEH MOTYT CTaBUTCS IEPEMEHHBIE,
HaumHaonmecs ¢ «?». Ha HUX MOryT HakKiIaabIBaTbCsl YCIOBHUS, OHU MOTYT
BbIOMpATHCA B paMKkax criicka nojei B «SELECT».

?cMapTdoH :yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep ?KaMmepa_Yucio ;
:KOJINYECTBO METAIMKCENIEW OCHOBHOW KaMephl 7KaMepa_ M ;
:anepTypa_OCHOBHOM KaMephl 7kamepa_am }

#Jlanee wuaer koHcTpykuua ORDER BY, mno3Bonsmomas 3agaTh
COPTHPOBKY pE3yJIbTaTOB

ORDER BY DESC(?xamepa_am)

#Jlanee wuaer koHcTpykuuss LIMIT, OFFSET mno3Bonsmoomas 3aaaTh
KOJIMYECTBO MPOITYCKAaEMBbIX 3allMCel U KOJMYECTBO BHIOMPAEMBbIX

LIMIT 2 OFFSET 0

Kak BugHO, cTpykTypa 3ampoca cxoxa c s3pikoM SQL (B ToM uyucie

noctynabl KoHCTpykKimu GROUP BY, HAVING), ogHako comepkumoe OJI0KOB
paznuyaercs. OcnoBHas yacth — WHERE, pa3bepem noapoOHee ee BIOKEHHbIE
KOHCTPYKIMH, KOTOpPbIE OyAyT UCIOJIb30BATHCS B paMKax paOOThI:
1. Tpoiika «cyObeKT npenukatr o0bekT». Ha Mecte Kaxa0ro u3 371€MEeHTOB TPOUKH
MOXET CTOATh KOHKpeTHbIM IRI wnm smrepan wiu nepemenHas. Ilo3Bossier
BbIOpaTh BCE TPOMKU OHTOJOTHH, MOAXOASIINE MO 3alaHHyIO (3aJaHHas TpouKa
UCHoJb3yeTcss Kak Mmacka). IIpu BbiOOpe: Ha MecTe NEpPEeMEHHBIX B 3aJaHHON
TPONKE MOXKET CTOSITh J00as CYUIHOCTh B BbIOMpaeMON TpOMKe; JIUTEpasbl
JOJDKHBI COBIIAIATh 110 3HAYECHMIO, THILY, A3bIKY; IRI Ha cooTBeTCTBYIOIIMX MecTax
JOJIKHBI COBITAIaTh.

2. Paznmenurenu «.» MEXAY TPOMKAMHU MOKHO MHTEPIPETUPOBATH KaK JEKapTOBOTO



MPOU3BEACHUE, HO C YYETOM paBEHCTBA COOTBETCTBYIOUIUX [EPEMEHHBIX.
Hampumep, «?cmapTdoH :KOA_MPOU3BOAMTENS 7KOMI» IO3BOJIAET BHIOPATH BCE
TPOWKH, B KOTOPBHIX MPHUCYTCTBYET OTHOIIEHUE «KOJ TPOU3BOAMTENs». Ecimu B
OHTOJIOTUU 2 cMapThoHA M TOJBKO Y OAHOTO M3 HUX €CTh ATO OTHOIIEHHUE, TO
Oynet BeiOpaHa 1 Tpoiika.

«?cMmapTdoH :YacTh ?9acTb» IMO3BOJISIECT BHIOpaTh BCE TPOWKH, B KOTOPBIX IPH-
CYTCTBYET OTHOIIEHUE «4acThy». Eciin B oHTONOrMU 2 cMapTPoHa U Y KaXKIOTO U3
HUX 10 5 yactei, To OyaeT BeiOpaHo 10 Tpoek.

Ecim  ympomeHHO — paccMOTpeTh  MOPSAOK  BBIOOpa B paMkax — «?
cMapTPOH :KOJ_Mpou3BoauTenst ?kon . ?cMapTdoH :¥acTh ?4acTtb», TO Oyjaer
cHavasia BbIOpaHa 1 3amucek mo mepBoil Tpoiike, 10 3amuceid mo Bropou. [lanee
Oynetr chopmupoBano 10 3ammceil kKak Bce BapHaHThl COBMEIICHWN JTaHHBIX
3anucei. [locne yvero OyayT ynalieHbl S5 3amucei, rie B paMKax OJHOMMEHHBIX
MEPEMEHHBIX «CMapT(HOH» HE COBIAJIAIOT 3HAUCHHUS.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCS IYCThI€ Y3JIbl, OMUCHIBAEMbIC
aHaJoru4HoO cuHTakcucy Turtle ¢ ucnonb3zoBanuem «||».

4. OPTIONAL { {Bnoxennast gactb where} }. [lo3BonsieT 3amaTh BIOXKEHHBIH
3ampoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYUH PE3YyJbTaTOB.
Hanpumep, «?cmaptdon :koa_npousBoauTenst 7kon . 7cMapTdOH :4acTh 74acTby»
BeIOepeT 10 3ammceit, eciim B oHTONOTMHM OyaeT 2 cmaptdoHa M 5 dHacTer y
kaxjaoro. Ho, ecnu Oyner 2 cmaprdona u 0 yacted y KaXJ0ro, TO HUKAKHX
pe3ynbTaToB BbIOpaHo He Oynet. [Ipu 3tom «?cMapTdoH :Koa_NpoU3BOAMTENS ?
kog OPTIONAL { ?cmaptdon :yacth ?4acth }» BblOepeT Takxke 10 3ammceil B
nepBOM ciydae, HO 2 3amucu Bo BTopoM (wyacth B pamkax OPTIONAL
YUIUTBIBATHCS HE OyIeT).

5. FILTER({ycnoBue}). [lo3BosisieT OCTaBUTh B paMKax BBIOPAHHBIX 3aMMCEH
TONBKO  T€,  KOTOpBIE  NOAXOAAT  mox  ycinoBue.  Hampumep, — «?
cmaptdon :roa_Beimycka ?rog FILTER(?rox > 18)» mo3BomsieT BHIOpaTh TOJIBKO
T€ pe3yJbTaThl, TJIe TOJl BbITycKa mo3gHee 18 (CTOMT yduTHIBAThH, UTO €CIH Y

cMapTPoHa 2 TAaKUX OTHOILIECHHUS U y OAHOrO 3HaueHue Oonbiie 18, a y apyroro



MEHbIIIe, TO caM cMapT(OH Bce paBHO OyaeT BbIOpaH, T.K. OJJHA U3 3aMHUCEl C HUM
oynet noaxonuth moxa yciousi). T.k. FILTER He siBnsieTcss TpoWKoOii, TO mocie
HEro HEeT HEOOXOJMMOCTH HCIIOJIb30BaTh pa3/eauTeNd. TakuX KOHCTPYKIHUH B
3arpoce MOXeT ObITh MHOXecTBO. B pamkax ycmosuii FILTER wmoryr
UCIOJB30BaThCA omnepauun: &&, ||, <, >, <= >=, = |= Takke MOryT
MCITI0JIb30BAThCSl BCTPOEHHBIE (PYHKIMHU, Hanmpumep, regex, isLiteral (cmucok Bcex
GyHKUUIN 31€Ch PUBOIUTHCS HE OYJIET M MOKET OBITh HAWJIEH B JJOKYMEHTAIIUH).
6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS

{ { Bmoxxennas yactb where} }. Cnenmanbasie Bunsl FILTER, kotopsie ocTassi-

0T 3aIKCH, JIJISl KOTOPBIX BIIOKEHHBIN 3aMpOC BEPHYJI/HE BEPHYJI PE3YJIbTATHI.

3Hasi OCHOBHBIE€ KOHCTPYKIMH, COCTaBHM CJIEIYIOIIMNA 3ampoc: BBIOOP
uHpopmanuu  (MaeHTUPUKATOp,  KOJ  NPOU3BOAMUTENS,  KOH(UTypauus
IIPOILIECCOPA, E€MKOCTh AaKKYMYJIATOpPA, KOJIMYECTBO METAIUKCEIEH OCHOBHOM
KaMephbl, IMaroHalib sKpaHa) o Bcex cMapTdoHax He crapee 2018 roma ¢ «Super
AMOLED» 3kpanom.

HeoOxoaumMo y4uTHIBaTh, YTO 4acTh WH(OPMALMA MOXET OTCYTCTBOBATh,
HO IMpU 3TOM pe3yjbTaT BCE pPABHO JIOJDKEH OBbITh INPEJCTABJICH, 3HAYUT
HEOOXOJIMMO HCIOJb30BaTh MHOKeCTBO KOHCTpykiuii OPTIONAL. VYcnoBus Ha
rofl ¥ DJKpaH SBJSIOTCS O0O0A3aTeNbHBIMH M CYIIHOCTH, HE HWMEIOLIUEe 3TON
uH(popManuu, He JOJKHBI BHIOMpAThCS. Y CIIOBUE HA 3KPAaH HAKIIAJIbIBAETCS Yepes
MEXaHU3M TpPOEK. YCIOBHE Ha TOJ JOJDKHO YYHMTBIBATh, 4YTO MOIJIO OBITh
nepensiaHue cMapT(oHa U HECKOJIbKO TaKMX OTHOIIEHHWN. 3HAYUT HEOOXOIUMO
WK paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WM UCNOJIb30BaTh KOHCTpyKuuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHpurypanus ?1uaroHalib 7eMKOCTb ?MIT

WHERE {

#C IOMOIIIBIO MTyCTOTO y3JIa OTPE/IEISIEM YCIOBUE, YTO BEIOMpPAEMBbIi

UAEHTUGUKATOP A0KEH ObITh "CMapT@oH" MM ero moakiacc

?cmaptdon rdf:type [ rdfs:subClassOf* :Cmaptdon ] .



#yCIIOBHE, UTO CBSI3b ''TOJI BBIITyCKa" JIOJ>KHA CYIlIECTBOBATh. Peann3zoBano
BJIO’KEHHBIM YCIIOBHMEM, YTOOBI B CITy4ae HECKOJIBKUX I'0JIOB HE BHIOPAJIOChH
HECKOJIBKO 3aInCen

FILTER EXISTS {?cmaptdon :rox_BbImycka ?Tom}

#ycCIIOBHE Ha "HOBU3HY' T'0OJ1a BBIITyCKa

FILTER NOT EXISTS {?cmaptdon :rox_sbinycka ?ron2 FILTER(?ron?2
<18 || (?ron2 > 1000 && ?ron2 <2018))}

#cuuTtaem, 4yTo AUCTUIeH oauH. [[1s1 HECKOIBKUX BhIOEpETCS: MHPOpMAITUs
TOJIBKO O MOJXOJISALINX

?cmaptdon :yacTh ?auctuieit . ?aucruieit rdfitype :Jucreii .

#yci0BHE HA TEXHOJIOTHIO U3TOTOBICHUS dKpaHa

?IMCIUIEN (TEXHOJIOTHUS_M3rOTOBJICHHS 3KpaHa ?
texHosorust FILTER (regex(?rexnosnorus, "super amoled",

"i"))

#nomoaHuTeNbHAs BeIOMpaemast nHpopMarus (Ipy HATHMIHH )

OPTIONAL {?cmaptdoH :koJ_MPOU3BOIAUTEINS 7KOM}

OPTIONAL {?cmaptdon :gacts ?mporr . ?muporir rdf:type :Ilpomeccop . ?
npoll :KoHpurypamus_mporeccopa ?KoHpuryparms }

OPTIONAL {?nucnneit :auaroHanb 3KpaHa ?1uaroHaisb}

OPTIONAL {?cmaptdon :yactb ?akkym . 7akkyM rdfitype : AKKymymsTop .
?akkym <http://myontologies.com/goods#eMKOCTh akKymyJssiTopa MA*uy> ?
emkocTh § OPTIONAL {?cmaptdon :yacth ?kamepa . 7kamepa

rdfitype :Kamepa . 7xkamepa :KOJIMUECTBO METanuKceIeil OCHOBHOM Kamephl ?

Mt } )

3apanus
CdopmupoBaTh 3apochI:
1 BEIOOp Bcex cMapThoHOB © HWHPOpMANMK O HHUX (AaHAJTOTUIHOU
OMKCHIBAEMOM B paboTe) C akKyMyasiTopoM He MeHee 500 MA*y

2 BBIOOp BCEX BapHaHTOB OJIOKOB Kamep cMmapTdoHOB ¢ uUX uHDopMaimeit



(amepTypa, KOJIMYECTBO KaMep, MPOU3BOAUTENb, METANUKCEIN, pa3pelIcHUe
BUJICOCHEMKH )

3 BBIOOp BCEX BAPUMAHTOB MOJYJIEH AKpaHOB ¢ X MHOpMalMen (IraroHaib,
paspenieHue, INOTHOCTh MUKCENIEH, TEXHOJIOT U U3TOTOBJICHUS SKpaHa)

4 BbI0Op nepBhIX 10 HOYTOYKOB C X XapakTEPUCTUKAMU: KOH(PUTYpaLus Mpo-
LIeCCOopa, TAaKTOBasl 4YacToTa, JIMArOHANb HJKpaHa, pPA3pelIeHHUE SKpaHa, pa3Mep
OMEpPAaTUBHON MaMSITH, pa3Mep HOCHUTENss HH(POpMAalUMU, TUI HOCUTENST HHPOP-

Malr, CIIMCOK Pa3bEMOB

Hanucanue npaBmi ¢ ucnosb3oBanueM sisbika SWRL

B pamkax nocnegHeil paboTbl HEOOXOAUMO CPOPMUPOBATH B OHTOJIOTHHU
mpaBuia, KOTOPHIE TIO3BOJIAT, YYUTHIBAs OCOOEHHOCTH TMPEAMETHOW 00JacTH,
dbopmMupoBaTh BBIBEJACHHBIE OTHOIICHMs. J[Js mpuMepa pacCMOTPUM IMPaBUIIO,
KoTopoe OyJer oTMeudaTb CBEIAEHUS 00 aKKymylarope cMapTdoHa Kak
COMHHUTEIIbHBIE, €CJIH 3asBJIICHHOE BpeMs padOThI B PEKUME Pa3roBOpa MPEBHIIIACT
«EMKOCTb akkymyJistopa / 250.

SWRL [9, 10] nmo3BosisieT COCTaBJIATh MIpaBuiia, SBJSIONIAECS UMILTUKAIIMEH
MEXY MPEANOChUIKON U cieacTBUeM. [locime 3amycka MexaHu3Ma pacCyKICHUU
OHTOJIOTHSI OyJeT HU3MEHSThCA B COOTBETCTBUM C OTUMH [pPaBUIIaMHU.
[IpennoceuikaMu U CIAEACTBUSIMU SIBJISIFOTCSI BBIPAXKEHUSI HA OCHOBE IIPEANKATOB (B
TOM YHCJIE€ CO3JIaHHBIX B paMKax OHTOJOTWM). PaccMOTpMM CHHTakcHMC Ha
npuMepax:

1 Cmaprdon(?x). O3nauvaer ?x rdf:type :Cmaptdon (?x aHaiornuex
nepeMeHHbIM B s3bIke SPARQL)

2 yacTh(?X, ?7p) — 03Ha4aeT ?x :yacth ?p. Takum 0Opa3oM MOKHO 3aIucaTh
MpeauKaT Ha OCHOBaHUH J11000r0 co3aanHoro data uiam object property.

3 Cwmaptdon(?x) * yactb(?X, 7p). onepanus «and» 3amuchbIBacTCs KaK «”».

4 Cmaprdon(?x) » gacts(?X, 7p) -> aBisercs_dacteio(?p, ?x). Onepamus um-

IJIUKAITAN 3aITUCBIBACTCA KAK «-=>«. I[aHHOC IMpaBUJIO OMMPECACIIACT aKCHUOMY O TOM,



YTO €CJIH ?X SBIACTCS CMAPTHOHOM M COJAEPIKUT YacCTh 7P, TO TAKKE MOIKHO
CKazaTh, uTO ?p sBIAETCS yacThio ?X. [lomo6HOE MpaBuiio renepupyercs
aBTOMATHYECKHU B COOTBETCTBUU C MojeM «inverseOf», koTopoe MbI yKa3bIBalIu B

MPOIUIBIX paboTax.

U3 BCTPOECHHBIX MPEIUKATOB [9] OoyyT HEOOXOTUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menbiuie unu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x crporo mensbiie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Oosnblie wiu
paBHO ?y; swrlb:greaterThan(?x, ?y) (?x crporo 6omnbine ?y); swrlb:divide(?x, ?y, ?
z) (B ?7x pe3ynbTar onepauuu ?y/?z).

Jist OTJIamK¥M YCIIOBHBIX YacTeW MPaBUI MOXKET HCITONIB30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT HCHOJb30BaThCA TOJBKO MPEIUKAT
sqwrl:select(?x, ?y, ?z, ). OH mno3BOJseT OTOOPA3UTh MOJB30BATEIIO BCE
MIEPEUHCIICHHBIC CYNTHOCTH, JUIsl KOTOPHIX aKTUBUPOBAIUCH MPEAMOCHUIKH. Takum
o0pa3oM MOKHO Mpeodpa3oBaTh MPABUIIO B aHAJIOT 3aMpOca U MPOBEPUTH, YTO OHO
NPUMEHSETCS JJIS 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3agaHHbIM B pabOTe KPUTEPHSIM:

A eMKOCTb_akkymyistop MA u(?a, ?v) 7~  Bpe-

«Axkymynstop(?a)
Ms_paboThl B _pexume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MmenHo Takue 3amucu o
aKKyMyJsITOpax OyAayT OTMEUaThbCSd COMHHTEIBHBIMHA. UYUTOOBI MPOBEPHTH
KOPPEKTHOCTh YCJOBHH JaHHOTO TMpaBWja CIEAYET pPAacCMOTPETh I KaKUX
aKKyMYJISITOPOB 3TO TIpaBujo OyaeT cpabaThiBaTh (BBIOpATh HACHTU(MHKATOP
aKKyMYJISITOpA, 3asiBJICHHOE BpeMsl paOOTHI M BBIYMCIICHHOE BpeMsl paOOThI).

s nocryma k SQWRL HeoOXoauMo akTUBHpOBaTh BKIAJIKY « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOX0auMO co37aTh TpaBuiio (puc. 240)
1 BBeCTU ero teno (puc. 258). /lanee HEOOXOAUMO BBIACIUTH MPABUIIO U HAXKATH

KHOMKY 3anycka (puc. 24a, puc. 24B). Ilocine 3toro pesyiabTaT pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIEH MMEHHU MpaBwiia (puc. 25r).



goods (http://myontelogies.com/goods) : [Z\D\educate\nocobua\OntologyProtegeiresources\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|SPARCL Query  x
Active ontology 5 x | Entities x| |Individuals by class : =5
Name Query Comment
51 ArrymynATop(?a) * eMKOCTE  akkymynAaTop mMA d(?a. ?v) * Bpema pabotbl
s3 A 3) A eMEOCTE _AKKVMYISTOD MA 3 ¥ ——

5}
New Edit Clone Delete

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

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

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

To use the click = Start ¥ Show

Puc. 24 Bxinaaka SQWRL B cucteme Protége (a — circok co3/laHHbIX TTpaBUil; 0 —
KHOTIKM CO3/IaHHs HOBOTO MPaBWJIa U PEJAKTUPOBAHUS BBIICIEHHOTO; B — KHOTIKA
3amycKa BRIOpaHHOTO MpaBHIIA)

Y6enuBIIMch B KOPPEKTHOCTH YCIOBHOW YacTH MPaBUiIa, MOXKHO TIEPEHECTH
ero B cnucok SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenuts ero
3aknmroyeHne. Ha manHoW Bkimaake yxke otoOpaxkatorcs Bce SQWRL mpasuina,
OJTHAKO OHU OTMEYEHbl KaK HEaKTHBHbIC. MOXXHO WM HM3MEHHUTHh MPaBHIO U
OTMETHUTh €T0 aKTUBHBIM WJIM CO3JaTh HOBOE. YCJIOBHAs YacTh MPaBUJIA OCTAETCS
NpexxXHe, a 3akimoueHueM Oyner sBusATbea «ComuutTensHO(?a)»  (Takxke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIMM KJIacc).



Eie Name _
|S3 - rch...
Comment
DLad| e
Active| Status x
(o]
S KKYMYMATOP(?a) " eMKOCTE_akKymMynAaTop_MA_u(?a, ?v) " BpemA_paboTel_B_pexume_pasrosopal?a, ?t) *
swrib-dmvide(?tr, v, 250) * swrib:greater | han('?t, *tr) -= sqwrl:select("?a, “tr, "?v) | mm—
B
Cancel Ok Delele
SOWRL Queries  OWL 2 RL | 53 |
a tr v
SM-G965FZPHSER-BAT 14 3500
r
A
Save as CSV. .. Rerun Close
To use the click R * Start ¥ Show Inf (O]

Puc. 25 Bkimanka SQWRL B cucteme Protégé (a — 0kHO peakTUpOBaHUS TPABUJIIA;
0 — UM IpaBUJIa; B — TEJIO MPaBUiIa; T — PE3yIbTaThl BHIIIOJIHEHUS TPABUIIA; 1T —
KHOIIKA Mepe3aycka npaBuiia)

Tenepp HeEOOXOIMMO 3allyCTUTh TMPABUIIO, MPEIABAPUTEIHHO 3arpy3uB

MOHATHUS U3 OHTOJIOTUH (pHC. 260, puc. 26B).

a Name Rule Comment
¥ 51 ArKvMYNATOPR(?a) * eMKOCTE akKyMyvnATOD MA 4(?a, V) " Bpema pabo..
S3 Arkymynatop(?a) ® emkocTe akkymynaTop MA u(?a, 2v) * epema pabo...
New
i e

| Contral i_Rules IAs_s_e_‘.rted Axioms Inferred Axioms |OWL 2RL |

MNumber of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecondis).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 milisecond(s).

Look at the 'Inferred Axioms' tab togee the inferred axioms. . r

OWL+SWRL->Dr_.. Run Drools Drools->0WL
Puc. 26 Bxnaaka SWRL B cucreme Protégeé (a — akTHBHOCTB IpaBuiia; O — KHOIKA
3arpy3KH MOHSATUI/aKCHOM U3 OHTOJIOTUH U CIIMCKa MPaBUII; B — 3aIlyCK BbIBOJIA HA

OCHOBC IIpaBUJI; I' — BHCCCHUC BBIBCICHHBIX MOHSTHUH B OHTOJIOTUIO, I — CITMCOK



BBIBE/ICHHBIX MMOHITHI; € — HACTPONKHU BBIBOJIA)

[Tocne 3TOro MOXXHO O3HAKOMHTHCS C BBIBEJICHHBIMU akcuoMmaMu (puc.
26.n1). B ciygae HacTpoek mo ymomdanuio ux Oyzaer 6omnbire 100. To cBsa3aHO ¢
TEM, YTO BBIMOJHIETCS MHOXECTBO CTaHJIAPTHBIX TpaBWI (Hampumep,
(hopMupOBaHHE HOBBIX OTHOIIEHUN B COOTBETCTBUU C omucaHueM «inverseOf»).
Jliis Hamero npumMepa 3To HeoOs3aTenbHo. [loaTomy MoxkHO Ha Briaake «OWL 2
RL -> OWL2RL Control» BBIKIIFOUUTEH BCE TAOJMIIBI CTAaHAAPTHBIX MpaBuil. [locie
ATOTO B BBIBEJACHHBIX AKCHOMAaxX OCTaHYTCS TOJIBKO aKCHOMBI, IMOJIYYEHHbIE C

HCITIOJIb30BAHHUCM CO3JaHHOI'O IIPpaBUJIA.

3ananusn
1 ChopmupoBaTh MHHHUMYM 5 TpaBWI, BBISBISIONINE COMHHUTCIIBHBIC
OTMCAHUS PA3IMYHBIX XapaKTEPUCTHK.
2 CdopmupoBaTh TpaBUIO, KOTOPOE B  3aBUCHUMOCTH OT E€MKOCTH
aKKyMYJISITOpa, TAaKTOBOM YaCTOTHI TPOIECCOpA, Pa3pelieHrs 3KpaHa W €ro
auaroHaiau OyzeT (GopMHUPOBATH IPUMEPHOE BPEMSI aBBTOHOMHOM pabOThl HOYTOYKa

B peXXHUMax: Urpa, pabora, 0>ku1aHue.

JlabopaTopHas padoTa 4.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBL.

Bonpocsl (kOMIIeTeHUMH, HABBIKH) 1151 OCBOCHUS:
1. M3yuuTh npuMepbl NOCTPOEHHUS KCIEPTHBIX CUCTEM.
2. Hayuutbcs co3paBath U penakTupoBarh 0a3zy 3HaHuil OC.

3. HayLII/ITBCSI pP€ain30BbIBATL U TCCTUPOBATDH 68_3y 3HAHUM.

Teopernveckast yacTb
OkcnéptHas cuctéma (DC, aHTIL. expert system) — KOMIbIOTEpPHAs CHCTEMA,
crocoOHasl YaCTMYHO  3aMEHHTh  CICIHMAIMCTa-3KCIepTa B paspelieHun

npobsemHoit  curyauun. CoBpemeHHble OC  HadaiM  pa3paldaThiBaThCs



HCCIIeIOBATENIIMU HMCKYCCTBEHHOTO HHTeiekta B 1970-x romax, a B 1980-x
NOJIyYWJIM KOMMEpYECKOe NOJAKperuieHne. IIpeamecTBeHHMKaMHi 3KCIEPTHBIX
cucteM Obun npemnoxkensl B 1832 rogy C. H. KopcakoBbiM, CO31aBIIHM
MEXaHUYECKUE YCTPOWCTBA, TaK HA3bIBAEMbIE «UHTEJUIEKTYaJbHbIE MAalIUHBDY,
MO3BOJISIBIIME HAXOJUTh PEIICHHs MO 3aJaHHbIM YCIOBUSM, HAalpUMeEp,
ONpeaeNsITh Haubojee MOAXOMASIINE JIEKapCTBa MO HAOIIOJAEeMbIM Yy MalleHTa
CUMIITOMaM 3a00JIeBaHUsI.

B wundopmaruke sKCIEepTHBIE CHCTEMBbI PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (b3; anrn. knowledge base) B mHpopmaTuke u
MCCIICZIOBAHUAX MCKYCCTBEHHOT'O MHTEJUIEKTa — 3TO 0CO00ro poja 0as3a JaHHbBIX,
pa3paOoTaHHasi [Jisi ONEpPUPOBAHUS 3HAHUSMU. basza 3HAHUN  COJIEPKUT
CTPYKTYpPUPOBAaHHYIO MH(OPMALIMIO, TOKPHIBAIOILYI0 HEKOTOPYIO 00JIacTh 3HAHUA,
JUISL  WCIIOJIb30BAaHUSI KHUOEPHETHYECKUM YCTPOWCTBOM (WJIM YEJIOBEKOM) C
KOHKpeTHOM uenpto. CoBpeMeHHble 0a3bl 3HAHWM pPabOTalOT COBMECTHO C
CUCTEMaMU ToMcKa WHGOPMAIMKM, HMEIOT KIACCU(PUKALUOHHYIO CTPYKTYpPY
(xnaccudukanus (knaccudunuponanue) (ot nar. classis — paspsia u aat. facere
— JIeNaTh) — OCOOBIM clydall TPUMEHEHHS JIOTHYSCKOW OIeparuy JACICHUs
o0beMa MOHATHS, MPEICTABIAIONINN COO0NH HEKOTOPYIO COBOKYITHOCTH JEICHHI
(IeneHue HEKOTOPOro Kiacca Ha BUABI, ACJIECHHE 3TUX BUJOB U T.A.) U (opmar
MpPEJCTABJICHNUS] 3HAHUW (TIPEACTaBICHUWE 3HAHUN — BOMNPOC, BO3HUKAIOIIWI B
uHpopMaTUKe — C MOAOOPOM TMPEACTABICHUS KOHKPETHBIX M 0O0OOHIEHHBIX
3HAHMM, CBeJIeHUH U (PAaKTOB AJI1 HAKOIUIEHUS U 00paboTku uHpopmanuu B OBM.
['maBHas 3agadya B ucKyccTBeHHOM uHTeuiekTe (M) — HayuuTbecs XpaHUTh
3HAHMS TaKUM 00pa3oM, YTOOBI TPOTrPaMMBbl MOTJIM OCMBICIIEHHO 00padaThIBaTh UX
U JIOCTUTHYTh T€M N0J100Ms YeI0BEYECKOTO HHTEIIJIEKTA).

[TonHomieHHBIE ©a3bl 3HAHUN COAEpP)KAT B ceOe HE TOJBKO (HaKTUUECKYIO
uHpopMalMIoO, HO M TNpPaBWIA BBIBOJAA, JIONYCKAIOIIME aBTOMATHYECKHE
YMO3aKJIIOYeHHUs O BHOBb BBOJUMBIX (PakTax M, Kak CIIEJCTBUE, OCMBICICHHYIO
o0paboTky wuHpopmanuu. OO6macTh HAyK 00 MCKYCCTBEHHOM HMHTEIUICKTE,

Hu3ydaromias 0a3pl 3HAaHUU WU METOAbI pa6OTBI CO 3HaHHAMH, HA3BIBACTCA



WH)KEHEpUEW 3HaHWW) KaKk MOJENd TMOBEICHUSI SKCIEPTOB B OINPEICICHHOU
00JIaCTH 3HAHUM C MCTIOJIB30BAHUEM MPOIEAYP JOTHYECKOTO BBIBOJA U MPUHATHS
pelieHuid, a 0a3pl 3HAHUM — KaK COBOKYMHOCTh ()aKTOB U TMPABUJI JIOTUYECKOTO
BBIBO/IA B BRIOPAHHOMW MPEAMETHOM 00IACTH NEATEILHOCTH. B HHCTpyMEHTANBHYIO
CHUCTEMY BXOJST MOMUMO OIKMCAHHOM BBIIIE€ DKCIEPTHONH 0OOJOYKM MpOTrpamMma-
peaaxTop 6a3 3HaHWI ¥ MPOTrpaMMa JIOTUYECKOT O BBIBOJA.

Imanst pazpadomKu IKCHEPMHBIX CUCEM:

1. Uoenmugpurxayus.

OnpeneneHue y4YaCTHUKOB M HUX pOJed B TpoOLECCE CO3JaHUsl U
AKCIUTyaTaluK IKCIIEPTHOM CUCTEMBL.

B npouecce co3maHus  3KCHEPTHOM CHCTEMBI MOTYT  Y4acTBOBATh
CHEAYIOIINE CHEUUAIKNCTBI: UHXKEHEPBI MO 3HAHUSM, SKCIIEPTHI, IPOTrPAMMUCTBHI,
PYKOBOJUTEIb MPOEKTA, 3aKa3uuKu (KOHEYHBIC TMOjb30oBaTenu). [lpu peanuzanuu
CPaBHUTEJIBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOrPAMMUCTOB MOXKET U HE OBITh.
Ponb uwH)XeHepa 1O 3HAHUSIM - BBIYKMBaHUE MPOPECCUOHAIBHBIX 3HAHUU U3
OKCIEPTOB M MPOCKTUpPOBaHUE O0a3bl 3HAHUM DKCIEPTHONW CHUCTEMBI U €€
apxuTekTypsl. [Iporpammuct HeoOXoauM TpU pa3pabOTKe CHEIUATU3NPOBAHHOTO
JUISE  JTaHHOW DKCIIEPTHOM CHCTEMbI MPOTPAMMHOIO OOecreueHus, Korja
MOAXOJSIIEr0 CTaHAAPTHOrO (Hampumep, OOOJOYKH ISl CO3JaHUsl AKCIIEPTHOM
CUCTEMBI) HE CYIIECTBYET WJIM €ro BO3MOXXHOCTEH HE JOCTATOYHO U TPeOyrOTCS
JOTIOJTHUTEJIbHBIE MOYJIH.

B npomecce »skcrmyatanmu  MOTYT TNPHUHUMATh y4acTUE KOHEYHBIE
M0JIb30BATEIN, SKCIEPTHI, AAMUHUCTPATOP.

Ha sToMm sTane pazpaboTyuK JOJKEH OTBETUTh HA CIEAYIOIINE BOIPOCHIL:

- Kakoii knacc 3a1a4u JoJKHA pelaTh SKCIepTHas cucrema’?

- Kak 3T 3amaun MOryT OBITH OXapakTEPU30BaHbI HIIU ONIPEICTICHBI?

- Kakne M0>XHO BBIIETUTh NOA3a/1a4n?

- Kakue ucxoiHble JaHHbBIE JOJIKHBI UCIIOIb30BATHCS JIsl PEIICHUS ?

- Kakue noHATHs U B3aUMOCBSI3U MEXAY HUMH UCIIOJB3YIOTCS MPU PEIIEHUN

3a/1a4u dKCrepTaMu?



- Kakoii Bug uMeer penieHue, 1 Kakue KOHIEMIUHA UCTI0JIb3YIOTCS B HEM?

- Kakue acniekTsl onbITa SKCrepTa CyIEeCTBEHHBI I PELICHUs 3a1a4u’?

- KakoBa nmpupoga u 00beM 3HaHUN, HEOOXOAUMBIX JJIsl PEIICHHS 3a0a4n?

- Kakue npensiTcTBUsi BCTPEUYAIOTCS MPU PELIEHUU 3a/1a4?

- Kak 3T momexu MOryT BIUSThH HA pELICHUE 3a1a4?

2. Konyenmyanusayusi.

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIIETYIOIINE BOPOCHI:

- Kakue Tumbl JaHHBIX HY»KHO UCIO0JIb30BaTh?

- UTo U3 aHHBIX 33/1aHO, & YTO JIOJKHO OBITH BHIBEJICHO?

- ImeroT 11 oj3a1auv HAMMEHOBAHUS ?

- ImeroT 5n cTpaTternv HAaMMEHOBAHHUS ?

- Hmerorca nm  sCHbIE 4YaCTUYHBIE THUIIOTE3bl, KOTOPBIE IIUPOKO
HCMOJIb3YIOTCA?

3. ®opmanuzanus.

4. Peanin3aiiysi NpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoeKTHpOBaHKUE IPOTOTUITHON BEPCUM.

Ha3nauenue, 603MO)dCHOCMU U RNPUHYUR padOmuvl  0OAeco6CKOll
cmpamezuu OUEeHKU 6b160006

baiiecoBckasti cTparerusi OLUEHKH BBIBOJOB - OJHA W3 CTPATETHH,
MIPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJIOB (HAMpuMep, 3aKIIOUYCHUIN
MPOIYKLIMOHHBIX TIPABUII) B IKCIEPTHBIX cucTemMax. OcHOBHas ujes 0ailecoBCKOM
CTpaTeruy 3aKJIFOYAETCS B OLICHKE BEPOSTHOCTH HEKOTOPOTO BBIBOAA C yYETOM
(akTOB, MOATBEPKIAIOIIMUX WM OITPOBEPTraIOLIUX 3TOT BHIBO/I.

BeposdTHocTh  ocymiecTBieHHsT HEKOM rumoTe3sl H npu  Hammuuum
ONPEAEICHHBIX MOATBEPKIAOIIMX CBUIACTEIBCTB E BBIUKUCISIETCS HAa OCHOBE
anpHOPHOM BEPOSITHOCTU 3TOM TMIOTE3bl 0€3 MOATBEPKIAIOIINX CBHIECTEIBCTB U
BEPOSITHOCTENW OCYILECTBICHHUS! CBUAETEIBCTB IIPU YCIOBHSX, YTO TUIIOTE3a BEPHA

WJIA HEBEPHA.



3nauenus P(E/H) u P(E/meH), noncraBnennsie B Teopemy baiieca,
MO3BOJISIIOT BBIYUCIUTH AllOCTEPUOPHYIO BEPOSITHOCTh MCXO/A, T.€. BEPOSTHOCTD,
CKOPPEKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJIh30BaTesl HA JaHHBIN
BOIPOC:

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

WITH

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

Ilpumep npumenenus batieco8ckol cmpameuu OYeHKU 8b180008

B skcniepTHBIX cucTeMax Jisi COCTABICHUS TIPOTHO30B MOTOIbI BEPOSTHOCTh
JOXKJsl Ha CIEAYIOUIMN JI€Hb OMNpPENEeNsieTCs C YY4eTOM TpeX (akTopoB: BeETep,
BJIAXKHOCTb, O0OJIaYHOCTh (B JAeHb HaOmoAeHus). 3a 173 gus (u3 Hux 53

I[O)KI[J'H/IBI)IX) HAKOIUICHBI CTATUCTUYCCKUC JaHHBIC, IIPUBCACHHLIC B Ta6n1/1ue.

Konunyectso
KonnuecTtso cnyyaes
g C/ly4YaeBs norofpl
Moroaa B AeHb L0 INBOM
6e3 ocagkos
HabAnoaeHUA noroApl .
. Ha cneayroLLIMiA
Ha CneayroLMi AeHb
[eHb
CnaOlwiit 19 52
Betep Y MepeHHBII 27 44
CunpHbII 7 24
Bricokas 35 18
Brmaxuocte | Cpemnss 12 42
Huskasa 6 60
ScHO 5 83
O6naunocts | O0OmauHO 8 27
[TacmypHO 40 10

[TpuBenenHbple B TaOiMIle JaHHbIE O3HAYalOT, HAIPUMEp, CIEAYIOLIEe: 3a
nepuoa Habmonenuit (173 nus) cnadwiii Betep Habmogancs 71 aens (71=19+52).
B 19 cayyasx Ha cnenyrommii 1eHb noroja Oblia JOXKAJIMBOM, B 52 ciydasx - 0e3
OCAaJIKOB.

B HekoTophlil JeHb HAOIIOJAeTcs CcleAyrollas MOroja: CHUJIbHBIA BeTep,
BBICOKasl BJIQXHOCTb, 00J1ayHO. Tpedyercs HaWTU BEpPOSTHOCTb JTOXKIJIUBON

IOrO/bl HA CIEAYIOIIUN JIE€HbD.



B naHHOM ciiyyae B KadyecTBE THIOTE3 pPacCCMATPUBAIOTCS COCTOSHHS
norojasl Ha cienyronmid aedab: HI - moxnas, H2 - moroma 06e3 ocaikos.
CBHUETENBCTBOM 3/IECH SIBISIETCS COYETAHUE TpeX (DAKTOPOB, XapaKTEPU3YIOLIUX
MOTOAY B JICHb HAONIOACHUS: BETEP, BIAKHOCTh M 00JIAYHOCTH (MOXXKHO CKa3aTh,
YTO B JaHHOM CJIIydyae HCIOJb3YIOTCA TPHU CBHUJAETENLCTBA); O0O03HAUMM OTH
¢akropel kaxk E1,E2, E3. OO0o3HauuM HaOmogaemMoe codeTaHue (QakTopos
(cusbHBIN BeTep, BBICOKASI BIaKHOCTh, 001a4HO0) Kak coobiThe E.

OnpenenuM BepoOsITHOCTH, HEOOXOAMMBbIE JMJI pacdyeToB Mo Qopmyiie
Baiteca. AnpuopHble BEpOSITHOCTH THUIOTE3 (TO €CTh BEPOSTHOCTU AOKIA U
1orojisl 6€3 ocagKoB, 0e3 yueTa Ha0Ii0/1aeMOT0 COCTOSIHUS TTOTOJIbI ):

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

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

HaGmromaemoe CcBUIETENBCTBO (COCTOSIHME TOTOALI B JI€Hb HAOJIOACHUS)
MIPEACTABIISIET COOOM COoUeTaHue TPeX COOBITHI, HaOIIOJAaeMbIX BMECTE: CUIBHOTO
BETpa, BHICOKOM BIAXHOCTU U 00sayHOCTU. CunTas 3TU COOBITUSI HE3aBUCUMBIMU
(TO ecTb cuuTas, HaMpUMEp, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, U T.I.),
MO>XHO HaWTH YCJIOBHBIE BEPOSITHOCTH CBUCTEILCTBA MO (PopMylie YMHOXKECHHS
BEPOATHOCTEH:

P(E/Hi) = P(E1, E2, E3/H1) = P(E1/Hi1) P(E2/Hi)P(E3/Hi), i=1, 2.

Haiinem BenwuunHbI, HEOOXOIUMBIE ISl MPUMEHEHHS (POPMYIIBI YMHOXKCHUS
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.

3necw, Hampumep, P(E1/H1)- BeposiTHOCTH TOro, 4Tro B TEKYIIHH JCHBb
HAOJIOJaeTCsl CUJIbHBIM BETEp, MPH YCJIOBHUU, YTO CIEAYIOLIUN JAeHb OyJeT
JOXK/UTMBBIM. JTa BEJIWYMHA TIOKA3bIBAE€T, HACKOJIBKO YACTO HaOJIOHaeTCs
CWJIbHBIW BETEP B JHU, MPEAIIECTBYIOIINE 10K IJIUBON MOTOAE.

[ToncraBiss HaliileHHbIE BEIMYMHBI B (POPMYITy YMHOXKEHHS BEPOSITHOCTEM,

MTOJTYYUM:



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

3nech, Hanpumep, BenuuuHa P(E/H1) - BeposiTHOCTh HabmomaemMoro
COCTOSIHUSI TIOTO/IbI (CHMJIBHOTO BETpa, BHICOKOW BIQKHOCTH U OOJAYHOCTH) TIPH
YCJIOBUH, YTO CIEAYIOMUNA IEHb OYAET HOK/JTUBBIM.

[Ipu nmocTpoeHUH SKCHEPTHBIX CUCTEM YacTO UCMOJB3YIOT BEPOSTHOCTHBIN
noaxon. Cocrtapisst 6a3y 3HAHUN, MPUMEHSIOT KCIEPTHYIO MATPUILY, UMEIOIIYIO

CJICIYIOILINM BUJL:

HabntoneHua | 3HayeHue «ga» | 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cCOOTBETCTBYIOT BOIpOCAaM 3aJaHHON MPEAMETHOU
obnacTtu, OyKBHI a, b, ..., t B MacCuBe O3HAYAIOT BO3MOKHBIC BAPUAHTHI OTBETOB.

Matpuiia 10KHA COAepKaTh BCEe 3HAHUS IKCIIEpTa MO JAHHOMY MPEAMETY.

OO6sacTh 3anpocoB - Ta 00JacTh, B KOTOPOM AKCHEPTHAs CUCTEMA JOJDKHA
OBITH PKCIIEPTOM.

Bo3MoOKHBIE ~ BapMaHTBl OTBETOB B  OJKCIEPTHOHW  MAaTpHIC  HOCAT
BEPOSATHOCTHBIA XapakTep. OHu 3agatorcs yuciaamu ot 0 mo 1. Eciu cobOwitue
HaBEpHSKA JIOJDKHO MPOU3O0MTH, TO BEPOSITHOCTh €ro mospieHus paBHa 1. Ecnm
cOOBITHE HE UMEET IIaHCa MPOU30MTH KOT/1a-TU00, TO BEPOATHOCTD €0 MOSBICHUS
paBHa 0. Ecim e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30NTH, TaK U
HET, TO BEPOSTHOCTH ero mossieHus paBHa 0,5. Bce ocrambHble BO3MOMHBIC
Cllyuad JieXxaT B YKa3aHHOM JIharna3oHe.

[Ipumep:

3aBTpa OyzeT M0XK/ab 3aBTpa A0k HE OyaeT

Csipo 0,6 0,4

Cyxo 0,45 0,55



3aI[aHI/Iﬂ AJIA BBIIOJTHCHUA U METOAUYCCKHEC PCKOMCHAAIINHA:

3amanue 1

Coznmate mpoctyto 0a3y 3HaHudd «Twl  redimep?», pemaromieil  3amady
KJIaCCU(PUKALIMU (C YETKOM JIOTHUKOI).

B a1oii B3 OyeT 2 paBHOBEpOSITHBIX UCXOJA: «T€UMEP» U «HE TehMep».

AnpuopHbie BepossTHOCTH 00oux ucxoaoB paBHel 0.5 (P(H) = 0.5), T.e. rumoTe3sl,
YTO HayrajJ BbIOpaHHBIA 4YENOBEK SBISETCS WIM HE SIBISIETCA TeidMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa alpUOPHBIX BEPOSATHOCTEN paBHa 1, T.e. B 0asze
3HAHUI MPUBEIEHBI BCE BOBMOXHBIE HCXO/bI).

Kaxnoe yTBepKIeHHE YETKO OTHOCUT MCHBITYEMOTO K OJIHOM U3 3TUX KATETOPHid,
T.€. €CJIM JUIs IEPBOTO BOMpoOca JJIs ucxoaa «reiimepy» Oyaet 3anuch 1,1,0, To mms
ucxona «He remep» 3amuch oyner 1,0,1.Takum ob6pazom, Py u Pn mis kaxmoro
BoIpoca paBHbI 00 1, mubo O, mpu 3TOM BO BTOPOM MpaBUJIE ATHU 3HAYCHUSI
UHBEPTUPYIOTCS (OTHOCHUTENIBHO IMEPBOT0O IpaBujia). DTO MPUBOIUT K TOMY, UTO
MaKCUMaJIbHO yBepeHHbI OoTBeT («Touno ma» wmu «ToyHo HeT») HaA mHOOO0M
BOIIPOC OJTHO3HAYHO KJIACCH(PHUIIMPYET MOJIH30BATEII KaK TeiiMepa Wi He Teiimepa
(cm. Tabmuy 1).

(ITlpumeuanue: He cnenayer ykaspiBaTh Py u Pn paBHBIMH npyr apyry, T.K. 9TO
03HAYAET, 4YTO JAHHOE CBUJIETEIILCTBO HE BIIMSET HAa BEPOSITHOCTH HMCXOJa, T.C.
0ECCMBICTIEHHO €T0 YIIOMUHATB).

[IpencraBum npasuia, ucnonb3dyemele IC «Tol reiimep?», B BU€ TaOJINLIBI.

Tadauna 1
Ne Yr1Bepxkaenue / Bonpoc 3akirouenue /
n/n Hcxon
remmep HE
reruMep

1. TwI uirpaeiiib B KOMIBIOTEPHBIE UTPHI TI0 6 1 OoJiee 1 0
4acoB B CYTKH

2. Tr1 Opocaenib Bee Jenna pajai HOBOU UTPhI 1

3. Ot 3D-action urp y Te0s1 Kpy>KHTCSI TOJIOBA

4. ThI HM 32 YTO HE MOTAIIXIIB CBOW KOMITBIOTEDP K Apyry | 0
JUIsl OPraHU3allM1 COPEBHOBAHMM 110 CETH

5. Thl B OCHOBHOM TpaTHILIb ACHbI'Y WJIA HA HOBBIU 1 0
UTPOBOM JIMCK WJIM HA alrpeii] KoMbloTepa

6. Tw1 HE mosib3yernibes "MbIb0" B 3D-action urpax 0 |




B dopmare 6a3b1 3HaHMI JaHHBIE TAOIHUIIBI OYAYT 3aMMCaHbl B BUJE BOIIPOCOB U
MCXOJIOB, IPUBEICHHBIX HILKE.

Bomnpocsr:

ThI Urpaenrs B KOMIBIOTEPHBIE UTPHI IO 6 U O0JIEE YACOB B CYTKU?
Tw1 Opocaenib Bee zienia paaud HOBOM UTPHI?

Ot 3D-action urp y Te0s1 Kpy>KUTCS TOJI0Ba?

ThI HU 32 YTO HE MOTAIIHUILIb CBOM KOMIIBIOTEP K APYTY JUIsl OpraHU3aluu
COPEBHOBAHUM 1O ceTu?

Thl B OCHOBHOM TPATHIIIb AEHBI'M WJIA HA HOBBIM UTPOBOM JIUCK WJIM HA alllpeu
KOMIIbIOTEpPA?

Tw1 He monb3yemibes "Mbrbi0" 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

Eciun peanuzoBbiBath AaHHylo b3 B mnporpamme «Manas OkcnepTHas

Cuctemay, To OHa Oy€T BBHITJISAETD CICIYIONIUM 00pa3oM:

®aiin [Mpaska Cnpaexa

@ 3] B Q a¥| ¥ A (1cmpoks 1 crontey)
Maponk Ha peaakTUPOBaHWE | Mapone Ha YTeHKue |
"Tw redmep™

ABTOp: HBaHoB HeaH

Bonpocwu:

Te Mrpaews B KOMNbWTEpPHHE WIPW MO 6 W 604€e YACOB B CYTKW?

Tw 6pocaeub BCe feAa pagn HOBOW MIpw?

0T 3D-action Mrp y Tees Kpyxutcs roaosa?

T HM 32 YTO He NOTauWub CBOA KOMNbLRTEP K APYry AAA OPraHW3auWM COPEBHOBAHH
Te B OCHOBHOM TpaTHllb AEHbIM MAM HA HOBWA WrPOBOW AMCK, WAW HA anrpedn Komn
Tu He nosab3yewbcs “"muubw' B 3D-action wrpax?

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

3axanue 2



Ha ocHoBaHue paccMOTpPEHHOTO MpUMEpa MOMPOOYHTE COCTaBUTh COOCTBEHHYIO
b3 nanmpumep 11 IUAarHOCTUKU COCTOSIHUSI 3JI0POBbS YUCHHKOB WJIM aHajn3a
00€eCIeYeHHOCTH JIMTEepaTypoil yueOHOro npoiecca

JlabopaTopHnas padora 5.

AHanu3 cyliecTBYIOIIMX 00pa3oBaTebHbIX IIAT(HOPMEHHBIX PEILICHUN.

Bonpocsl (kOMIIeTeHUMH, HABBIKH) 1151 OCBOCHUS:

4. N3yuuth BO3MOYKHOCTH CYLIECTBYIOIINX POCCUUCKHX
o0pa3oBaTeNbHbIX OHJIANH-TIIIATPOPM.

5. HayuuThcs aHaIM3upoBaTh 00Opa30BaTeIbHbIE POCCUNCKUE U 3apyOeKHBIE

OHJIAWH-TIIIAT(OPMBI.

33H3HI/IH AJIA BBINMMOJTHCHUA U METOAUYECCKHUE PEKOMECHAALINHA

3aganue 1

Hcnonb3ysi MpUBEIEHHBIN HIDKE CIUCOK POCCHUCKUX 00pa30BaTENbHBIX OHJIAWH-
wiatgopM, a Takke APyrue MHTEPHET-UCTOUYHUKU COCTABHTE CBOJHYIO TaOIHILY
(mazBanue MmIaT(OpMbI, 00pa3OBaTENIbHBIE 3aJa4yM, MPEANOJIaraéMblil BO3pacT
YYaIMXCs, BOSMOKHOCTU MCIOJIb30BaHUs B y4eOHOM mpolecce, NpeUuMylIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apyo0excHviX OHAAUH-RAAGMPOPM

N VHVBEPGIPYM
P ad

YuuBepcapuym  (http://universarium.org/) —  TPOEKT,
NO3UIIMOHUpPYeMbI  kak poccuiickas MOOC-miardpopma. 3amyuieH npu

MOANEpKKE  AreHTrcrBa  crparermyeckux wuHunmatue u  PHUA-Hosocrn.
Pa3pabatreiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHMCKMMHU BY3aMH H
MBITAIOTCS TOJYYUTh MPAaBO BbIAABATh CEPTUPHUKATHI FOCYJapPCTBEHHOr0 00Opas3ua
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha naHHBII MOMEHT Tpu Kypca yxke
3aImylIeHbl, TOTOBATCS K 3alyCKy HOBBIE KypcChl. ECTh MilaHbl 0 NEepeBOay CBOUX
KypCOB Ha AHIJIMHCKUHM SI3bIK M BBIXOJ HA EBPONEHCKYI0 ayauTopuio. Kypchl
MO3UIMOHUPYIOTCSI KaK OTIEIbHBIE KypChbl, KOTOpbIE MOTYT OBITh BCTPOEHBI B
O06nbpIIe  OOpa3oBaTelibHbIE MporpaMMbl. Pa3pabaTbiBalOTCS COBMECTHO C
IIPENOIABATENSIMH, NIOYTH BCE MPENOAABaTEIN-ABTOPBl CTAPTOBBIX KYypCOB — W3
MI'Y um. JlIomoHOCOBA.



Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) —  miarpopma IS
IPEAOCTABICHUS 00pazoBaTeNbHbIX KypCOB 1o OM3HEC-TeMaTHKaM.
OpuentupoBanbl Ha npodeccuonanoB. 1lo uroram npoxoXkaeHUs KypcoB MOKHO
nonyuuth cepruduxar Eduson. Kypcbl muiatHele, [uisi Kopriopauuii €CTh BapUaHT
HOJIUCKU Ha BCe Kypchl cpa3y. EcTh OecruiaTHble Kypchl, HO OHM, KaK IpaBHIIO,
pazpaboTaHbl ~ COOCTBEHHbIMM  cwiaMu.  [lmaTHble  Kypchl — CO3JAOTCSA
IIPENOJIABATENSIMA U3 HM3BECTHBIX YHHBEPCHUTETOB, B oCHOBHOM M3 CIIIA, ecThb
TaK)X€ Kypcbl OT POCCHICKHX aBTOPOB. IIpOEKT HaleneH M3HadajJbHO HA CTPAHBI
BRIC, crapToBan Ha aHIJIMACKOM SI3bIKE, PYCCKUHM S3bIK ObLT JOOABIIEH MO3XKeE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — TIpoekT mo3unuoHUpyeTCS Kak
wiatopma OHIAMHOOYUYEHHS AJSl PacpOCTPaHEHHs KaK OTAEIbHBIX KypCOB, TaK
u oOpa3oBarenbHbIX mporpamm. Kypcbl pa3pabaThiBaloTCS COBMECTHO C BYy3aMHU.
OcnoBHoil maptHep — PAHXul'C, takxe ectb Kypcbl ¢ (akynpreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB IpeaocTaBisieTcs OecruiaTHo, OobInas 4acTh —
Ha TUTaTHOM ocHOBe. [lo WTOramM TPOXOXKACHUS IUIATHBIX KYyPCOB BBIIAOTCS
cepTuUKaThl OT BY30B-aBTOPOB KypcoB. [[7151 By30B co3/laHuEe KypcOB O€CIIaTHO,
npUMEHsIeTCs MoJIeNlb “‘revenue sharing” (4acTh oruiaThl 3a 00y4eHHE OCTaeTCs y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mouuy o nyTu nepeBoga KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3gnee mpucoeauuuiack Abbyy Software (B uwactu nepeBoja).
Omun xypc 3amynieH (pycckuid mepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypchl. Takke B paMKax MpOEKTa 3alyIlIeHbl «OTKpPBIThIE Ja00paTOpUN» -
NPOXOXKJEHNE OpUrHHaNbHOrO Kypca Ha Coursera (Ha aHTJIMMCKOM SI3bIKE) C
MIOMOIIBI0 POCCUICKUX MEHTOPOB (TipodeccroHabl B U3yuyaeMoi 00JIacTH).

Univer @ . § §
Univer.tv - Menanateka BHJICO3AIINCEM JICKITUM,

oOpa3oBaTenbHBIX (PHIIBMOB, BBICTYIUICHHH Ha KOHpepeHIusax. McTounuku
BHJICO3AMMUCEH — CAMOCTOSATEIILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYyTUX
pecypcoB WHTEpHETa. B HacTosmiee BpeMs pecypc aKTUBHO HE pa3BUBACTCA —
co3JlaTeNu MPOoeKTa JearoT interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuii ananor Khan Academy.



CaMOCTOSTENBHO 3alMCBHIBAIOT BUACOYPOKH U IIKOJIBHUKOB C IPUBJIECYECHHEM
KaK CBOMX, TaK M CTOpOHHMX yuuteneil. [loka paboraioT Ha JE€HBI'M MHBECTOpA,
OyTH MOHETH3allMM HE O03BY4HBAIOTCSA. J(OCTym KO BceM ypokam OecrIaTHBIM.
OcHoOBHas 3a/1a4a Ha TEKYILEM JTale — MOBBIIICHUE KaYeCTBAa YPOKOB.

GHUHTYHUT

wesnnenreroesste [ptuit.ru (HanuonanbHbli oTKpbITEIM yHUBEpcuTeT MHTYUT)
— OOpazoBatenbHOE yUpeKIeHHUE, NIpeAaramllee ABe IporpaMmsel OakagaBpuara
U HECKOJIbKO MpOrpaMM BTOPOrO BBICHIETO, OOJIBIIOE KOJUYECTBO OTAEIbHBIX
KypcoB (TOBbIIIEHHE KBanu@ukauuu). Bce mnporpaMMmbl MOpoOXOJsAT IEIUKOM
OHJIalH, M0 UTOraM IMPOrpamMM U KypCOB BBIJIAIOTCS JOKYMEHTHI YCTAHOBJICHHOIO
obpasua. Cneunanusupyrores Ha I'T TtemaTuke.

Mexlet

Xekcaer (hexlet.org) — mpoekT npeaocTaBlieHUs OECIIaTHBIX
KypCOB Ha pycckoM si3bike. Co3/iaH v TOIIEP>KUBACTCSl HA CPEICTBA HHTY3UACTOB.

OcHoBHast Tematuka KypcoB - IT, ecTp oauH Kypc OT mnOpemnojaBaTens u3
PAHXul'C.

' Apryc-M (www.argusm-edu.ru) — mpoeKT, MpeI0CTaBIISIONTUH
JOCTYI K OOJIBIIIOMY KOJIMYECTBY TECTOB, MCIIOJIB3YEMBIX JIJISl POBEPKU 3HAHUH.
[To3unmonupyeTrcs B KadyecTBE IOMOIIM CTYJIE€HTaM B TOJATOTOBKE K cade
9K3aMEHOB. J[OCTYII K YaCTH TECTOB ILUIATHBIM.

YHMBEPCHTET

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

MOOMJIbHOE TIPUJIOKEHHE, coiepKalee 6a3y 3HAHUU OTBETOB Ha BOIPOCHI
110 00pa30BaTeJIbHBIM IIPOTPaMMaM IIKOJIBI M By3a, TECTHI JJI IPOBEPKU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wmeauareka BuaeO3allvcell JIEKIIUH.

Jlekiuu  3amuChIBAIOTCA  POCCHUCKMMHM  By3aMU W H3BECTHBIMHU
JiektopussMu. I[IpoekT crapToBal B 2009 TOAYy NOPU TOAJEPIKKE
Pocmosonéxxu. 3a MOCTYI K JIEKIUAM I1aTa He Oepertcs. JIJisi By30B €CTb
BO3MOYKHOCTh IUIATHOUW 3amumcu Jieknui crwiamu Lektorium.tv. Csou
JIEKITUM OIyOJTUKOBAJIM 15 By30B (Oosbiias yacth u3 Cankr-Iletepbypra) u
22 jiektopus. I1o cyTu 5T0 UMeHHO O6MOIMOTEKAa — KaTaJoTU3aTOP BUJIEO,
BBLIOXKeHHBIX Ha YouTube

| businesslearning.ru

. Businesslearning.ru  — OpOEKT MO3UIMOHUPYETCS  Kak
“cuctemMa JUCTAHIIMOHHOTO Ou3Hec-oO0pa3oBanus’. [IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoAaHblii MHCTUTYT MeHemkmeHnta JIMHK». B



nmpoekte nmnpeacrabieHsl 104 Moaylis Ha TeMaTUKy MNpeaIpUHUMATENIbCKON
NESATENbHOCTH, M0 KaXJAOMy MOJYJI0 MOXXHO MPOUTH JUCTAHUUMOHHYIO
aTTecTaluio. Takke ecTb BO3MOXHOCTh IPOWTH OYHYIO aTTecTanuio (B Mockse) u
MOJYYUTh CepTU(PUKAT TOCYJAPCTBEHHOro oOpa3na. OcylecTBisieTcss Mpu
MOJJIEP)KKE TMPOrpaMMbl  MOJJIEPKKU  NpeanpuHuMarTenberBa [IpaBurenscTBa
Mocksel. C Havama 2013 roma perucrpanvss Ha O4YHBIE ATTECTALUU
MPUOCTAHOBJIEHA.

|

€class Eclass (http://www.eclass.cc/) — kaTajioruzaTop KypCOB
MOOC c pa3ubix mtatdopM. JaHHbIE 10 HOBBIM KypcaM H I10 JlaTaM CTapTa
KypCOB aBTOMAaTHUYECKH OOHOBJISIFOTCS, €CThb BO3MOXKHOCTH JeJIaTh
IOZI00PKU KYPCOB.

HuBepcurer 0e3 rpauun (http://universitetbezgraniz.ru/)

— Kypchbl B OHJIAaiH pexxuMe Ha TeMmarTwuky liberal arts. [lemator ymop Ha
oOyueHrne MeTo/aM HcciaeoBanusa. [IpenomgaBaTenun — HWcCIeOBaTENN U3
3apy0OeKHbBIX U POCCUUCKHUX YHUBepPcUTeTOB. CeMUHAphl U YaCTh 3aJaHUU
IPOXO/ISIT B OHJIAMH-pexkuMe. Bce Kypchbl myiaTHbBIE, IO UTOTaM BBITAETCS
cepTudUKar.

#e s Herosiorua (http://netology.ru/) — mrardopma

onstatiH-00yueHus ITcnenuanucroB. Camo oOydeHne MmaTHOe, OeCIIaTHO
JIOCTYITHBI OTKPBITHIE 3aHSTHSA, IIPOXO/AIINE B BU/IE BEOMHAPOB.

. HOBOE

Yun wnoBoe (http://uchinovoe.ru/) — mardopma s
pa3MeIlleHus KOPOTKUX KypcoB Ha Jro0yr Tematuky. IIpemocraBusier
BO3MOKHOCTh aBTOpaM yCTAHABJIMBAThH TUIATHBINA JOCTYN K KypcaMm U MPOBEPSTH
3amanusg oOydaromuxcs. [IpoekT moka 4To HaxoauTcs O(UIMAIBHO B CTaTyce
«0eTa», 0JTHAKO yxe pazMelieHo 6osee 70 KypcOBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHaApOB,
OHJIAMH-KOHCYJIbTallM, OHJIAWH TPAHCHAIIMU JIEKIIUU. 3a JOCTymn K
OOJIBIIMHCTBY BeOMHAPOB OepeTcs ILIaTa, KOTOpas JIEJUTCS C aBTOPOM
BeOmHapa. KosimuecTBO JIOCTYTHBIX BEOMHAPOB ITOKA UTO HEBEJIHKO.




N Zillion I -
Zillion (http://zillion.net/) — «obOpa3oBaTeIbHBINA
Meauapecypc» — 00JIbIIIoe KOJIMYeCcTBO BeOMHAPOB, 0OyJaroIUX cTaTel Ha
TeMaTUuKy BeJleHUs1 Ou3Heca, peajiM3alliyd UJied U JIMUHOCTHOTO POCTA.
JlocTyn K HEKOTOPBIM BeOMHAapaM IIaTHBIMH.

-

YHUBEPCUTET

CUHEPTUA MoIly «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpazoBaTenbHOE YUpEeXKACHUE, TMpEAsararllee OHJIAWH MPOrpaMMBbl BBICIIETO
oOpazoBanusi. CTyJeHTaM MPEAOCTaBISIETCS MOCTYN K OOydYaromuM MaTepuajiam
Yyepes MopTall By3a, a TAKKe BO3MOXKHOCTh YYacTHsI B CEMUHApax uepe3 BeOMHaphI
U KOHCYJbTAIMi ¢ mpenonaBarenssMu 1o Skype. Ilpy OoKOHYaHWM MPOTpaMMBI,
NoJIpa3yMeBaroIIel BhIAauy AWIIOMa TOCYAapCTBEHHOTO 00pasia HeoOXO0IUMO
CaBaTh TOCYAAPCTBEHHbIE IK3aMeHbI TUYHO B MockBe. OOydeHue miaTHoe.

M>DCH

MOCKOBCKMA TOCYAAPCTBEHHBIN YHUBEPCHUTET
JKOHOMMKM, CTATUCTUKN A WHOOPMATHKA

M3OCH OnJiaitn o0yyenue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). O6pazoBarenbHOE
yapeXJIeHue, Mpeaarampilee OHIAWH TporpaMMbl BeIcIIero obOpa3oBaHus. [lo
90% o0yueHus NPOXOAUT B OHJIAWH pEXKUME Yepe3 BEOMHAphl U KOHCYJIBTALMH C
npenoaasarensiMu 1o Skype. ToroBble aTTeCTAlMOHHBIE MEPONPUATUS U
rOCy/lapCTBEHHbIE 3K3aMEHbl CHAIOTCS JUYHO B MockBe MO0 B OJHOM U3
¢bummanoB MOCHU. O6yueHue miaTHoE.

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

oOpa3oBarenpHas IIargopma, codeTallue B cede OOCCIICUCHHE YYalTuXcs
y4eOHBIMH MaTepHallaMH B JJICKTPOHHOH (opMe W HMHCTPYMEHTBI PEajbHOTO
KOHTPOJISI 3 (HEKTUBHOCTH Mpoliecca 00yICHUSI.

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

AJIIEKTPOHHOIO 00pa3oBaHMs ISl IIKOJI, a TakXe oOydaroliasi OHJIaiH-TUIomaaKa
IUI IIKOJBHUKOB M MX poaureser. TexHoyiorus caita MO3BOJIAET NPOBOJAUTH
AJIEKTPOHHBIE TECTUPOBAHUS U '€HEPUPOBATH 3aaHUS, YHUKAJIbHBIC I KaXI0TO
YUYECHHUKA.



(@ UCHi.RU

Herigmmimaiiomemmemgpn | chi.ru — O6p330BaTeJ'IBHBII71 IopTajgl MHTCPAKTUBHOTO
o6yquH;1 I[CTGP'I IIpHU ITIOMOIIH MHTCPCCHBIX UTI'POBBIX 3a,I[aHI/Iﬁ H 3a71ad4.



Cnucok Jqureparypbl

OcHoBHasi IMTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTemiekTyaqbHbIE CHCTEMBI U
TEXHOJIOTUH DJIEKTPOHHBIN pecypc : yueoHoe mocobue / C.B. I[TansmoB. - Camapa : [ToBoimkckuii
TOCYJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKaui u uHpopmatuku, 2017. - 195 c¢. - Kuura
Haxoautcs B 6a3oBoii Bepcuu IbC IPRbooks.

2. CricoeB, JI. B. Brenenue B Teopui0 MCKYCCTBEHHOTO HMHTEIUIEKTAa : ydeOHOE
nocobue / J[. B. Cricoes, O. B. Kypunta, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkcr : snekrponHslii // Inugposoii
o0pazoBaTeIbHBIN pecypc IPR SMART : [calT]. — URL:

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

JlonoaHUTeIbHAS JUTEpaTypa:

l. AsepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuii B cpene WHTepHer :
Momnorpadus / AsepuenkoB B. W. - bpsHck : BpsHCKuii rocymapCTBEHHBIH TEXHHUYECKHUI
yHuBepcureT, 2012. - 181 c. - Kuura naxoaurcs B 6a3zoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. N. CucreMbl HCKYCCTBEHHOTO HHTEIUIEKTa : y4yeOHOe mocobue :
[16+] / C. W. ITaBnoB. — Tomck : ToMckuit rocy1apCcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS
u paguo3nektpoHuku, 2011. — Yacte 1. — 175 c. — Pexxum gocryna: nmo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. . CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yuebHoe nocobue / C. U.
[TaBnoB. — Tomck : ToMCKHH TOCYJapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABICHUS U
pamguosniektponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo mogmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucteMbl HCKYyCCTBEHHOTO MHTEIUIEKTA : ydeOHoe mocobue : [16+]
/ H. E. Ceprees. — Taraupor : FOxnsb1ii henepanpabiii yauepcuret, 2016. — Yacts 1. — 123 c. :
cxeM., wi., Tabn. — Pexum mocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&id=493307

5. Cotnuk, C. JI. [IpoekTHpoBaHUE CUCTEM HMCKYCCTBEHHOT'O MHTEIIEKTA : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3a. — Mocksa : aTepHeT-YHUBepcuTeT MHPpOpMaIMOHHBIX
Texunonoruii (MHTYUT), Ait [Iu Ap Meaua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : snextponnsiii // Ludposoit oopazoatensHbIid pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

MeTtoanueckas JJureparypa:
1. Metoandeckue yka3aHus K CAaMOCTOSITEIBHON paboTe
HNuTepHeT-pecypcebl:

1. Bopoiickuit @. C. Madopmarnka. DHIMKIONEIUYECKHN CIIOBAPh-CIIPABOYHHK:
BBCACHHUC B COBPCMCHHBIC I/IH(I)OpMaI_II/IOHHBIC U TCICKOMMYHHUKAIIUOHHBIC TCXHOJIOTHUU B
tepmuHax u (akrax. - M.: ®UIMATIIUT, 2006. - 768 c. — HocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OCHOBBI HCKYCCTBEHHOTO HMHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA; Y YeOHO-METO/1. IOCoOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcHOBBI nn —
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1. OO01mue MoJI0KeHUs

CamocrositenbHass paboTa - IuUlaHUpyemas YydeOHas, y4yeOHO-HCClieoBaTeNlbCKasl,
Hay4YHO-HCCIeI0BaTeNIbcKasi paboTa CTyACHTOB, BBINOJIHSEMAasl BO BHEAYIUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJACTBE IpenojaBaress, HO 0e3 ero
HENOCPEACTBEHHOTO y4yacTus (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YacTUU MpernojaaBaTers,
OCTaBJIAIOLIEM BEIYIIYIO POJIb 32 PaOOTON CTYACHTOB).

CamocrosarenbHas padota crynentoB (CPC) B BY3e sBnsercs BaXHBIM BHIOM y4eOHOI
U HAyyHOM JesaTenbHOCTH cryaeHTa. CamocTosTenbHas pa0oTa CTYJIEHTOB  WIpaeT
3HAYUTENIbHYIO POJIb B PEHTHHIOBOM TEXHOJIOTHH 00YUYEeHHUS.

K 0CHOBHBIM BH1aM CaMOCTOSITENILHON pabOTHI CTYI€HTOB OTHOCSTCS:

— ¢dopMupoBaHne M YCBOGHHE COJICp)KAHWSA KOHCIIEKTa JIeKIMA Ha 0asze
PEKOMEHJIOBAaHHOM  JIEKTOPOM  yueOHOH  juTepaTypsl, BKIOYass  MHPOPMAaLMOHHBIE
o0pa3oBaTenbHBIE PeCyPCHI (AIEKTPOHHBIE YICOHUKH, HIEKTPOHHBIE ONOINOTEKN U 1Ip.);

— HamMcaHue JOKJIAJI0B;

— IOJrOTOBKA K CEMMHApaM, MPAaKTUYECKUM U J1a00paTOpHBIM paboTaM, UX 0(OpMIICHUE;

— COCTaBJIEHME aHHOTHUPOBAHHOI'O CIIMCKAa CTAaTE€dl M3 COOTBETCTBYIOIIUX KYpHAJIOB IO
OTpaciiiM 3HaHUH (Te1aroru4ecKux, MCUXOJIOTHYECKUX, METOIUYECKUX U JIp.);

— BBINOJIHEHHE YUEOHO-NCCIIE0BATENILCKUX padoT, IPOEKTHAS AEATEIbHOCTD;

— MOATOTOBKA MPAKTHUYECKUX pa3pabOTOK M PEKOMEHJAIMK M0 PEeleHUI0 MpoOIeMHOM
CUTYalluH;

— BBINIOJIHEHNE [OMAIHUX 3aJaHUi B BHJE PEIICHHs OTHCIIBHBIX 3a]ad, IPOBEICHUS
TUIOBBIX PAcCYeTOB, PACUETHO-KOMIIBIOTEPHBIX M WHIUBUAYAJIbHBIX pabOT MO OTICJIBHBIM
pazzenaM colepyKaHus JUCLMILINH U T.1.;

— KOMIIBIOTEPHBIM TEKYIIHMH CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAeMOCTH Ha 0a3ze
ANIEKTPOHHBIX 00YYarOMIUX U aTTECTYIOIIUX TECTOB;

— BBINOJIHEHHE KyPCOBBIX Pa0bOT (IPOEKTOB) B PAMKax JTUCLMILIMH;

— BBINOJIHEHHUE BBITYCKHON KBAaTU(PUKAMOHHON pabOTHI U JIp.

MeToauKka OopraHu3anuy caMOCTOSITETbHOW PadOThI CTYAEHTOB 3aBUCUT OT CTPYKTYPBI,
XapakTepa U OCOOCHHOCTEH M3y4aeMOW AMCIUIUIMHBI, 00beMa YacoB Ha e€e H3yueHHe, BHJA
3aJaHuil JUIsl CaMOCTOSITENIbHOM paboOThl CTYJEHTOB, MHIMBUIYAJbHBIX KauyeCTB CTYICHTOB M
yCIIOBUI Y4eOHOH 1eATeThbHOCTH.

[Ipomecc opraHm3and CaMOCTOSITEIBHOW pabOThI CTYJIEHTOB BKIIOYAeT B ceOA
CIIEYIOIINE ATAIbI:

® I0JIrOTOBUTENBHBIN (OIpesneneHre LeNlel, COCTaBICHHWE NpPOrpamMMmbl, IMOATOTOBKA
METOAMYECKOr0 00eCTeyeHUs, MOArOTOBKA 000PYAOBaHUS);

® OCHOBHOM (peanu3anusi IporpaMMbl, UCTIOJIB30BaHUE NIPHEMOB MOUCKA MH(OPMAIUH,
YCBOGHHUS, NepepabOTKH, NpPUMEHEHUus, IepeAadyd 3HaHUuM, (QUKCUpOBaHUE pE3yJIbTATOB,
caMOOpraHu3aIys mporecca padoThl);

® 3aKJIFOYUTENIbHBIN (OLIEHKAa 3HAYMMOCTH U aHAJIM3 PE3yJbTaTOB, UX CHCTEMaTH3alus,
oueHKa A(PQPEKTUBHOCTH MNPOrpaMMbl M MPHEMOB pPAa0OOThHI, BHIBOJBI O HaIpPaBICHUAX
ONTUMU3ALINU TPYHQ).

CamocrostenbHas pabora 1o  JucuMIIMHE  «VICKYCCTBEHHBIM  MHTEIUIEKT B
npodeccuoHaIbHOH cdepe» HampasieHa Ha (GOPMHUPOBAHKE CICAYIONIMX KOMIETEHINA:

Kox, popmynuposka Kon, popmynupoBka nnaukatopa | [Imanupyemslie pe3ynabTaThbl
KOMIIETEHITHH 00y4YeHHS 10 JUCIUTUTHHE
(Momymio),
XapaKTepU3YIOIINE ITAIbI
dbopmupoBanus
KOMIIETCHITHH,
WHIMKaTOPOB




YK-I1. Cnocoben | UJI-1 YK-1 Breigenser | Haxoaut, ananusupyert u

OCYLIECTBJIATh MOUCK, | MPOOIEMHYIO CUTYallUIO, | OIIEeHUBAeT HH(OPMALIUIO,
KPUTHUYECKHI aHallM3 U | OCYIIECTBISIET €€  aHalu3 H | HEOOXOAUMYIO IS
CUHTE3 uH(poOpMalnH, | AMATHOCTUKY Ha OCHOBE | OpraHU3alMU TYPUCTCKON
MPUMEHATh  CUCTEMHBINA | CHCTEMHOIO ITOAX0/1a JIEeATEIIbBHOCTH
nmoaxon g pemenusa | U/-2 YK-1 OcyiiecTBisieT MOUCK,
MMOCTaBJICHHBIX 3a7a4 ot0op u CHUCTEMAaTU3ALUIO

uHboOpMaluu s OIpeAeTICHUs

aJIbTEPHATUBHBIX BAPHUAHTOB

CTpaTerMuecKUx  peuieHuil B
POOJIEMHOM CUTYAINH

NAa-3  VYK-1 Onpenenser u
OIICHUBAET PHUCKH  BO3MOKHBIX
BapUAHTOB PEIICHUI MPOOJIEMHOM

CUTyaluH, BbIOMpaeT

ONITUMAJIbHBIN BapHUaHT eé

pelieHus
I1K-10. Crnocoben | UJI-1 TIK-10 Opuentupyercs B | Haxogur, aHanusupyer u
a/JarTupoBaTh U | COBPEMEHHBIX TEHACHLMSX | OLIEHUBAET HH(OPMALINIO,
MOJU(PHUIUPOBATH pa3BUTHA LU(POBBIX TEXHOJOTHH, | HEOOXOIUMYIO AJIs
CHEMATU3UPOBAHHOE BbIOMpAaeT  TEXHOJOTHH WIH | OpraHu3aluy TyPUCTCKOM
pOrpaMMHOE OporpaMMHBIE  CpeAcTBa  JJIs | IEATEIbHOCTH
oOecriedyeHne, METOJbl W | PEIICHHS MTOCTABICHHBIX 3a/1a4
aNrOpPUTMBbI cucreM | MJI-2 TIIK-10 Ilpumenser mnpu
HCKYCCTBEHHOI'O pelieHun 3aja4
MHTEJUIEKTa U | npoecCHOHaNbHON JesTeTbHOCTH
MalIMHHOTO OOy4YeHUus B | CHEIHATIU3UPOBAHHOE
npodeccHOHATBHON OpOrpaMMHOE obecrieyeHue,
NeSITeIbHOCTH METO/IbI HCKYCCTBEHHOTO

UHTEJUIEKTa U MaIlMHHOTO

00yueHus

2. Ileas u 3a1a4M caMOCTOSITeIbHON PadoThI

Benymas uens opranmsanuu u ocymectsienus CPC coBmamaer ¢ 1enpio 00ydeHus
cTyaeHTa — ¢opMmupoBaHue HaOopa OOIEHAY4YHbIX, MPO(PECCHOHANBHBIX M CIELHUATIBHBIX
KOMIeTeHIIMH Oyaymiero ©OakajiaBpa 10 HampaBieHHIO moarotoBku «llemarornueckoe
o0Opa3oBaHUE.

[Ipu opranuzauuu CPC BaKHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSTCS (POPMUPOBAHUE
YMEHHUSI CaMOCTOSTENIbHOW paldoThl JUIsl NMPUOOpETeHHs 3HAaHUM, HAaBBIKOB M BO3MOYKHOCTH
OpraHu3anuy y4eOHOW M HAYyYHOW JeATeabHOCTH. L{enpio caMocTosTeNhbHOM paboThl CTYACHTOB
ABIISICTCA OBJIAJeHUE (PyHIAMEHTAJIbHBIMM 3HAHUSAMH, NPO(PECCHOHANBHBIMU YMEHUSMHU U
HaBbIKAMHU  JIEATEJIBHOCTH IO MPOQHIIO, ONBITOM TBOPYECKOW, HCCIEA0BATEIbCKOM
JESATEIIBHOCTH. CamocrositenbHass ~ paboTa  CTYyZIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTHU, TBOPUYECKOTO M0X0/1a K PEIICHUIO
po6ieM yueOHOro U npoecCHOHAIBLHOIO YPOBHSI.

3agauamu CPC sBisroTcs:

e cucTemMaTu3alusi U 3aKpeIUICHHE IIOJYyYEHHbIX TEOPETHMUYECKUX 3HAaHMH U
MPAaKTUYECKUX YMEHHUN CTYICHTOB;

e ynIyOJieHUE U paclIupeHHe TEOPETUUECKUX 3HAHUM;

e (QopMHMpOBaHHME YMEHMH HCIOIb30BaTh HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIIELUAIbHYIO JUTEPATYPY;



® pa3BUTHE I103HABATEIbHBIX CIIOCOOHOCTEM M AKTUBHOCTU CTYAEHTOB: TBOPYECKOM
MHULMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH;

e (opmupoBaHHE CaMOCTOATETHLHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPILLIEHCTBOBAHUIO M CaMOpeaIn3aluy;

® DPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® ICIIOJIb30BAHHME MaTepuaya, COOpPaHHOTO U TMOIYYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX
3aHATHUM Ha ceMUHapax, Ha MPaKTUYECKHMX M JaOOpaTOPHBIX 3aHATHSX, INPH HANHCAHUU
KYpPCOBBIX U BBIIIYCKHOM KBaIHM(PHUKAMOHHON paboT, a1 3(PQPEeKTUBHON MOATOTOBKH K
UTOTOBBIM 3aU€TaM U SK3aMEHAM.

Iopsi10K BHINOJIHEHHS CAMOCTOSITEIbHOI pa00ThI CTYIEHTOM
Memoouueckue pexkomenoayuu no pabome ¢ y4eOHOU Tumepamypou

[Ipu pabGoTe ¢ KHUTON HEOOXOIMMO TOM00paTh JUTEPATYpPY, HAYUYHUTHCS MPABUILHO €€
YUTaTh, BECTH 3amucH. [t moadopa uTepaTypsl B OMOIMOTEKEe MCIONB3YIOTCS aliaBUTHBIN U
CHUCTEMAaTUYECKUIN KaTaJOTH.

BaxxHO MOMHUTE, YTO pallMOHAIBHBIE HABBIKK Pa0OTHI C KHUTOW - 3TO BCeraa OoJbIias
SKOHOMHS BPEMEHH U CHUIIL.

[IpaBunbHBIE  TOAOOp YUEOHMKOB pPEKOMEHAYeTCs IpernojaBaTelieM, UUTAIOIUM
JEeKUMOHHBIN Kypc. HeoOxonumas nurepaTypa MOXET ObITh TaKKe yKa3aHa B METOJUYECKHX
pa3paboTKax Mo JaHHOMY KypCy.

Wzyuast marepuan 1no y4yeOHHKY, CIeAyeT NepeXOuTh K CIeAYIOUIEMY BOIPOCY TOIBKO
nocjae MPaBUIBHOTO YSACHEHMS NPEIbIAYIIEro, OMUCHIBAas Ha Oymare BCE€ BBIKIAJKU U
BbIUMCIICHUS (B TOM YHUCJIE T€, KOTOpble B Y4eOHHWKE OMYILIEHbl WJIM Ha JIEKIUH JaHbl I
CaMOCTOSITEJIBHOTO BBIBOJA).

[Tpu u3yueHuu 110001 TUCIUIUIUHBI OOJBIITYIO  BaXKHYIO POJIb UTPAET CaMOCTOSATEIbHAS
WHANBHUAyaIbHAs paboTa.

Oco0oe BHHMaHME cJeayeT OOpaTUTh Ha OIpe/ejeHHe OCHOBHBIX IOHSATHH Kypca.
CryneHT noikeH NoApoOHO pa3OupaTh MPUMEPHI, KOTOPbIE MOSCHSAIOT TaKUe OMpEACICHHS, U
yMETh CTPOUTHh AaHAJOTWYHbIE MpPHUMEpPbl camocTosTenbHo. HyXHO 100MBaThCs TOYHOTO
IIPEJICTaBICHUsT O TOM, 4YTO u3ydaewb. [lose3HO cocTaBiATH ONOpPHBIE KOHCHEKTHL. [lpu
M3y4YeHUH MaTepuaja Mo y4eOHHKY MOJIE3HO B TeTpaau (Ha CHEIHUaIbHO OTBEJCHHBIX IMOJISX)
JIOTIOJIHATH KOHCIEKT JIEKIMM. TaMm ke cielyeT OTMeudaTh BONPOCHI, BBIJEIECHHBIE CTYAECHTOM
JUTS. KOHCYJIBTAIlU C MTPETojaBaTeIeM.

BbIBOAIBI, TONTyYEHHBIE B PE3YJIBTATE U3YUYEHMSI, PEKOMEHYETCS B KOHCIIEKTE BBIACIATD,
9YTOOBI OHM IIPH NEPEUUTHIBAHUH 3aMHCEH JTyUllle 3alIOMUHAINCE.

OneIT MOKa3bIBa€T, YTO MHOTMM CTYAEHTaM IIOMOTaeT COCTABJICHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEp KaIlIero BaXkHele u Hanbosee 4acTto ynorpediasieMmble GOpMYJIIbl U TOHSTHSL.
Takoif TUCT mOMOraeT 3alOMHUTH (POPMYJIBI, OCHOBHBIE TOJOXKEHHUS JICKIUHU, a TAKKE MOXKET
CITy>KMTb [TOCTOSIHHBIM CIIPABOYHUKOM JIJIsl CTYZCHTA.

UreHne Hay4HOIO TEKCTa SIBIISIETCA YacThIO MO3HABATEIbHOW nesATenbHOCTH. Ee nenp —
U3BJIEYCHHE U3 TeKCTa HeoOxoauMoil nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIINM
cOOCTBEHHasi BHYTPEHHsISI yCTAHOBKAa NMpPU OOpAIICHWH K IEYaTHOMY CJIOBY (HAWTH HY>KHBIE
CBEICHMSI, YCBOUTh MH(POPMAIMIO MOJTHOCTHIO WJIM YaCTUYHO, KPUTUYECKU MPOAHATU3UPOBATH
MaTepHual U T.I.) BO MHOI'OM 3aBUCHT 3((HEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBUS.

BreIaenstor uemsipe ocHoéHble YCMAHOGKU 6 UMEHUU HAYYHO20 MEKCMA:

UH(POPMALMOHHO-TTOUCKOBBIHN (3a/1a4a — HAWTH, BBIJICIUTH HCKOMYIO HH(POPMAIIHIO)

ycBauBarouasi (yCWJusi 4WTaTells HampaBleHbl Ha TO, YTOOBI KaK MOYKHO IIOJIHEe
OCO3HaThb W 3allOMHHUTHh KaK CaMHU CBEACHHS H3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccy>KJIeHH )

AQHAJIMTUKO-KPUTUYECKass (YUTATellb CTPEMUTCS KPUTUUYECKU OCMBICIUTH Marepua,
MIPOaHAIM3UPOBAB €r0, ONPE/IETUB CBOE OTHOUICHHE K HEMY)



TBOpUECKasl (CO3Ja€T y YMUTATENsl TOTOBHOCTh B TOM WJIM MHOM BHJIE — KaK OTIPaBHOMN
MYHKT 711 CBOMX pacCykKJeHuM, kak o0pa3 i JeHCTBUS MO aHAJIOTUU U T.II. — UCIOIb30BaTh
CYXJIEHUS aBTOpa, XOJ €ro MbICIEH, pe3ylbTaT HaONIOJeHHS, pPa3pabOTaHHYI0 METOJUKY,
JIOTIOJIHUTH UX, OJIBEPTHYTh HOBOM MPOBEPKE).

OcHogHble 6U0bl CUCMEMAMU3UPOBAHHOU 3ANUCU NPOYUMAHHOZ2O0!

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOe CBA3HOE OMNHMCAHME IPOCMOTPEHHOM WIn
MIPOYMTAHHON KHHUTH (CTaTbH), €€ COAEPIKaHuUs, UICTOYHUKOB, XapaKTepa U Ha3HAUCHHUS;
[InanupoBanue — KpaTKas JIOTWUYEeCKash OpraHu3alus TEeKCTa, pPacKpbIBaroLIas

COJIEp’KaHUE U CTPYKTYPY U3y4aeMOIo MaTeprana;

Te3upoBaHue — JaKOHMYHOE BOCIPOU3BEACHHME OCHOBHBIX YTBEpXKJCHUU aBTOpa 0€3
npUBJIeUeHUs (PaKTUYECKOro MaTepHaa;

[{uTpoBaHue — TOCIOBHOE BBIMHUCHIBAHUE U3 TEKCTa BBIICPXKEK, U3BJICUEHUH, Hanboee
CYILLECTBEHHO OTPAXKAIOIIMUX Ty WIA HHYIO MBICIIb aBTOPA;

KoncnektupoBaHue — KpaTKoe M IOCIEIOBATEIbHOE U3JIOKEHUE COJICpKaHUS
IIPOYUTAHHOTO.

KoHcneKT — cl10KHbIN crioco0 U3I0KEHHs COJEPKaHUsl KHUTY WM CTaTbU B JIOTMYECKOM
nocienoBaTelbHOCTH. KOHCIEKT akKyMyJIupyeT B cebe ImpeblayIue BUAbI 3alUCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEp)KaHNE KHUTH, cTaThbu. [[03TOMY yMeHue coCTaBisATh IJIaH, TE3HCHI,
JIeJIaTh BBIMMUCKHU U JPYTHE 3alIUCH ONPEAEIIAET U TEXHOJIOTUIO COCTABJIEHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMAasIenu0 KOHCNeKma:

1. BHUMaTenbHO NPOYMUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEPAType HEMOHSATHBIE
cioBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHbBIE HA MOJISI KOHCIIEKTA;

2. Bolaenute riaBHOE, COCTAaBbTE TUIAH;

3. Kpatko cdhopmynupyiiTe OCHOBHBIC TOJIOKEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpAa;

4. 3aKkOHCHEKTUPYWTE  MaTepuall, 4YeTKO  cieaysd  MyHKTam  IoiaHa.  Ilpm
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBaMHU. 3alUCH CJIENYET BECTH
YeTKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe nuTaThl. LIUTHPYS, YUUTHIBAlTE JIAKOHUYHOCTD, 3HAYHUMOCTh
MBICITH.

B Texcre KOHCIEKTa kKeNaTeNnbHO NPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHHUS, HO U UX
nokaszatenbcTBa. [lpu opopmieHnn KOHCHEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KaXKJI0TO
npeuiokeHusl. MBICIM  aBTOpa KHUTH CIEAyeT H3jararb KpaTko, 3a00Tsichb O CTWIE H
BBIPA3UTEIBbHOCTH HAMMCAHHOTO. YHCIIO TONOJHUTENBHBIX 3JIEMEHTOB KOHCIIEKTa JOJIKHO OBbITh
JIOTMYECKH  OOOCHOBAaHHBIM,  3alHMCHU  JOJDKHBI  PACHpeNeNAThCs B ONpelesieHHON
MOCJIEeI0BATEIBHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType NpousBeAeHus. [ yTouHeHus u
JOTIOJTHEHUSI HEOOXOIUMO OCTaBJIATh TOJSL.

OBnazneHre HaBbIKAMU KOHCIIEKTHPOBaHMs TpPeOyeT OT CTyJAEHTa LeJeyCTPEMIICHHOCTH,
MOBCEIHEBHOI caMOCTOSATENbHOM padoThI.

Memoouueckue pekomenoayuu no no020mMoeKe K NpAKMu4ecKum u 1a60pamopHuiM 3aHAMUIM

Jis Toro 4ToObI MpakTHYECKUE W JTAaOOpaTOPHBIC 3aHATUS NMPUHOCHIN MaKCHMAJIbHYIO
MOJIb3y, HEOOXOJAMMO TOMHUTh, YTO YNpPaXHEHHE U peHIeHHe 3aJady MPOBOASTCS IO
BBIUUTAHHOMY Ha JIEKIUSAX MaTepualy M CBs3aHbl, KaK MpPaBUJIO, C JETaJbHBIM pa3zdopom
OTJEJBbHBIX BOMPOCOB JIEKIMOHHOTO Kypca. CienyeT NoJ4epKHyTh, 4YTO TOJIBKO MOCIIE YCBOCHUS
JEKLIMOHHOIO MaTepuaja C OMNPEJECIIEHHON TOYKH 3peHHs (2 MMEHHO C TOH, C KOTOpOH OH
U3JIaraeTcs Ha JIEKUUAX) OH OyJeT 3aKpeIuisiThbCs Ha MPaKTUYECKUX 3aHATHIX KaK B pe3yJibTaTe
00CYX/IeHUs] M aHalu3a JIGKIMOHHOTO MaTepuasia, Tak U C MOMOIIBIO PeleHHs MPOOIEMHBIX
cutyauui, 3agad. [Ipy 3TUX yCNOBUSIX CTYAEHT HE TOJIBKO XOpOILIO YCBOUT MaTepuaj, HO U
HAY4YHUTCS MPUMEHATh €ro Ha MpaKTHKE, a TAKXKe MOJIY4YHUT JOMOJHHUTEIbHBIN CTUMYN (M 3TO
OYEHb Ba)XXHO) JIJIsl aKTUBHOM MPOPaOOTKHU JEKIHH.

[Ipu camocTOSITEILHOM pEIICHUH 3a7ad HYKHO OOOCHOBBIBATh Ka)JIbli dTam perieHus,
UCXOJs U3 TEOPETHUECKUX IMOJIOKEeHUH Kypca. Eciau cTyIeHT BUIUT HECKOJIBKO MyTel perieHus



npoOsieMbl (3aa4n), TO HY’KHO CPaBHHUTh MX U BBIOpaTh camblii pallmoHaNbHBIA. [lone3Ho mo
Hayaja BBIYMCICHWA COCTaBUTh KpPATKUM IUJIaH pereHus mnpobieMbl (3amauun). Permenue
MpOOJIEMHBIX 3a7]a4 WM TMPUMEPOB CIEAyeT M3Narath MoJApoOHO, BBIUMCICHUS pacIloyaraTh B
CTPOrOM TOPSIJAKE, OTAENSAS BCIOMOTATENIbHBIE BBIYMCICHUS OT OCHOBHBIX. PemieHust mpu
HEO0OXOIUMOCTH HY>KHO COMPOBOXKIATh KOMMEHTAPUSIMHU, CXEMaMU, YePTEeKaAMHU 1 PUCYHKAMH.

Crnenyer TMOMHHUTB, YTO pEIICHHE KaXKIOW y4eOHOW 3aJaud JIOJDKHO JOBOJMTHCS 0
OKOHYATENIbHOTO JIOTUYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C
BBIBOZIOM. [losTydeHHBIN OTBET ClIEyeT MPOBEPUTH CIOCOOAMH, BBITEKAIOIIUMHU M3 CYIIECTBA
nanHoW 3amaud. [loje3Ho Takke (€ciaM BO3MOXKHO) peliaTh HECKOJBKUMH CIIOCO0aMU H
CpPaBHHUTH TOJYYCHHBIE pe3yJbTaThl. PemieHue 3agay JAaHHOTO TUINA HYXHO MPOJOIAKATH 10
MPHOOPETEHUS TBEP/IBIX HABBIKOB B UX PEIICHUH.
Memoouueckue pexomenoayuu no camonposepke 3HaHuu

[Tocnie u3yueHUs: OMPEIEICHHON TEMBI MO 3alHUCSIM B KOHCIIEKTE U Y4eOHUKY, a TaKKe
pEeLIeHHs] TOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a7a4 HAa NMPAKTHUYECKUX 3aHIATHUSAX U
CaMOCTOATENIBHO CTYJIEHTY PEKOMEHIYETCs, MPOBECTH CAMONPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETHUB Ha KOHTPOJIbHBIE BOIPOCHI IO U3YYEHHON TEME.

B cnyuae HEOOXOAMMOCTH HYKHO €I1Ie pa3 BHUMATEILHO pa300paThCsl B MaTepUae.

NHorna HemOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOMPOCA BBISICHSIETCS TOJBKO MPHU
M3yYECHUU JAIBHENIIEro MaTepruaia. B 3Tom cilyyae HaJi0 BEpHYThCS Ha3aJ U MOBTOPUTH IIJIOXO
YCBOEHHBIN MaTrepuasl. BaXHbII KpUTEpHI YCBOECHMS TEOPETHYECKOrO0 MaTepHalla - yMEHUe
pemaTh 3aJayd WM OPOWTH TECTUPOBAHUE IO MpPOWJIeHHOMY MaTtepuainy. OgHako cieayer
MIOMHHTh, YTO MPABWIBHOE PEHICHHE 3aJa4d MOXKET MOJYYUTHCS B pe3ysibTaTe MPUMEHEHUS
MEXaHMYECKU 3ayYCHHBIX (hopMy 0€3 MTOHUMAaHUS CYIIIHOCTH TEOPETUIECKHIX TOJI0KEHUH.

Bonpocsl 1u1s codecenoBanust
ba30BbIil ypoBEHB

Tewma 1. [Ipumenenne MU B coBpeMeHHOM KU3HHU.

1. O6miee nmpeacTaBieHne 00 HCKYCCTBEHHOM HHTEIIEKTE.
2. Hcnonb30BaHne NCKYCCTBEHHOTO MHTEIUIEKTA B PA3TUYHBIX chepax.
3. HepCHeKTI/IBBI HCIIOJIB30BaHNA NCKYCCTBCHHOI'O MHTCIIJICKTA.

Tema 2. [IporpammHoe o0OecrieueHre U OHJIaiH cepBUCH], TpuMeHseMble B .

DKcrepuMEHTANIbHBIN 3BOIIOIIMOHHBIN XapakTep pa3padorok cucrem NUN.
Bo3M0XHOCTH TPOrpaMMHBIX CPEACTB ¢ puMeHenuem M.

TpeboBanus k mporpaMmmHoMy obecnieuenuto NN.

S3b1kM porpaMMupoBaHus Ui 3agad M.

[lousiTue 00 oHTONOrHMsIX. BO3MOXHOCTM TNpPUMEHEHHS OHTOJIOTMH B
npodecCUOHATLHOMN 1eATEIbHOCTH.

Sl AR

Tema 3. Mertoasl HCKYCCTBCHHOI'O MHTCIIJICKTA B COBPCMCHHOM 06pa3OBaHI/II/I.

l. HckyccTBEeHHBIN MHTEIIEKT B 00pa30BaHUM.
2 N cKycCcTBEHHBIN MHTEIJIEKT: KOHKYPEHT MM IOMOIIHUK YUUTENS?
3. «becnunoTHoe» oOpazoBaHUE.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOIO WHTEIUIEKTa MPU BHEIPEHUH IHPPOBBIX
o0pa30BaTeNbHbIX IIaTHOPMEHHBIX PEIICHUH.

4. WuTennextyanbHble TRIOTOPCKUE CUCTEMBI U aalITUBHOE O0yUYEHUE.



[Tpumepbl 1 0COOEHHOCTH CUCTEM AJANTUBHOIO O0YUYCHHUS.

CrangapTHbIe 3a/1a4M aJaITUBHOTO 00yYEeHHUS.

WHTemiekTyanbHbIN aHaIu3 JaHHBIX U 00pa3oBaTesIbHas aHATUTHKA.
XapakTeprucTuKa U MpUMepbl POCCUICKUX 00pa30BaTEIbHBIX OHJIAWH-TIAT(HOPM.

PN

[1oBBIIIEHHBIN YPOBEHb

Tewma 1. [Ipumenenne MU B coBpeMeHHOM KU3HMU.

9. Cdeppl mpuMEHEHUST CUCTEM NCKYCCTBEHHOTO HHTEIIJIEKTA.
10. [Tpo6ieMbl HCTIONB30BAHKS HCKYCCTBEHHOTO HHTEIUICKTA.
11. OO6miee mpencTaBieHWE O TNPUMEHEHHUH WCKYCCTBEHHOTO HWHTEIUICKTA B

npodecCUOHATBLHOMN 1eATEIbHOCTH.
Tema 2. IIporpaMmMHoe oOecrieueHre U OHJIaiiH cepBUCHI, TpuMeHsiemble B MU.

Knaccugukarus MHTEIeKTYalbHBIX CUCTEM.

Azbiku JIMCIT u [IVIDHEP B N.

[Tpumenenue s3pika nporpammuposanuss PYTHON B pazpabotke cucrem M.
Onucanue a3p1k0B R 1 PROLOG nist pemenus 3agay M.

BosmoxHocTH cucteMsl Protégé i co3nanusi OHTOJIOTUI.

SNhA WD -

Tema 3. Mertoasl HNCKYCCTBCHHOI'O MHTCIIJICKTA B COBPCMCHHOM 06pa30BaHI/II/I.

l. [TpobnemMbl COBpeMEHHOI0 00pa3oBaHMs, KOTOPbIe MOXKHO PELIUTh C IOMOIIbIO
nn.

2. [Tpo6nembl HCTIONB30BaHUS UCKYCCTBEHHOT'O MHTEIJICKTa B 00pa30BaHUH.

3. MeTtonanl HACKYCCTBEHHOTO HHTEJUIEKTa Kak cIIoco0 MIPEOIOIICHUS
(byHIaMEHTaJIbHBIX MPOOJIEM COBPEMEHHOIO 00pa30BaHMSL.

4. XapakTepucTuKa U IpuMepsl 3apyO0eKHbIX 00pa30BaTEIbHBIX OHJIAWH-TUIAT(HOPM.

Tema 4. IlpuMeHeHuE HCKYCCTBEHHOTO WHTEJUIEKTa MpPU BHEAPEHUU UU(POBBIX
00pa3zoBaTeNbHBIX IAT(HOPMEHHBIX PELICHUH.

1. [IpumMeHeHHEe  MCKYCCTBEHHOTO  MHTEIJIEKTa  JUI  OLIEHKM  KadecTBa
00pa3oBaTEeNBHOTO MpOIIecca.

2. ABTOMaTHYECKasl OLIEHKA KaueCTBa MMUCbMEHHBIX Pa0OT 00yYaroImuXcs.

3. Ananu3 oOpaTHOU CBSI3U OT OOYyYarOIIMXCS U KOHTPOJIb Mpoliecca o0yueHusl Ha

OCHOBE 00OpabOTKM TEKCTOBOW WH(OpMAaNMKU U3 COLUANBHBIX CeTeld U 00pa30BaTENbHBIX
dhopyMoB.

4. TexHOmOTHM HMCKYCCTBEHHOTO HWHTEIJICKTa: BO3MOXKHOCTH W TPUMEHEHHE B
o0pa3oBaTebHOM cpejie.

Memoouueckue pexomeHOayuy N0 HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, peghepamos, 3cce,
HAyuHwlX cmameti u m.o.)

[lepen TeM, Kak MPUCTYNHUTh K HAMHWCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3o0paThCs,
KaKoBa UCTHHHAS IEJIb BAIIET0 HAYYHOTO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeleiuTh
CBOW CHJIBI U BPEMSI.

Bo-niepBbIX, cHavanma HYXKHO OMpPEIEIHTHCS C WIEeH HAy4YHOTO TEKCTa, a ISl 3TOTO
HEOOXOJUMO HAYYUTHCSA JIMOO OTHOCUTBHCS K pa3HBIM SBJICHUSIM U (akTaM HECKOJIBKO
KPUTHYECKH (CBOSI MJed — KaK WHas TOYKa 3pEHUs), TUOO HAYYUTHCS YBIEKATHCS KaKHUMH-TO
W3BECTHBIMU WJICSIMH, KOTOpPBIC HYXXIAIOTCS B J0pabOTKe (Maes — Kak ONTHMHUCTHYCCKAs



MO3UIMS U HANPaABICHHOCTh Ha JalbHEWIEe COBEPIICHCTBOBAHHE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYYHUTHCS OPTraHU30BBIBATH CBOC BPEMs, BEJlb, KaK M3BECTHO, CBOOOJHOE (OT BCIKHX
TIIyTIOCTEH) BpeMsl — BaKHEHIee YCIOBHE HACTOSIIET0 TBOPYECTBA, JJISI HETO HAKOHEI-TO
MOSIBIISIETCS BpeMsi. MHOTla IMEHHO Ha OPTaHM3aIMI0 TAKOTO BPEMEHHU YXOJWUT HeMayas 4acTh
CHJI ¥ TAJIAHTOB.

[Tucate ciieqyeT SICHO W TIOHSTHO, CTapasCh OCHOBHBIC MOJIOKEHUS (HOpPMyITHpOBATH
YeTKO ¥ HEABYCMBICIEHHO (YTOOBI M CamMOMy TIOHSITHO OBIJIO), a TakkKe CTPeMsiCh
CTPYKTYpUPOBaTh CBOW TeKcT. Kakplid pa3 HaJO MPEICTaBIATh, YTO Ball TEKCT OyAET KTO-TO
YUTaTh U €My 3aX04eTcss COPHEHTUPOBATHCSA B HEM, OBICTPO HAXOIUTh OTBETHI Ha
WHTEPECYIOIINE BOMPOCH (320/IHO MPEJICTaBbTe ce0s Ha MECTE TaKOTo YesioBeka). [IoHITHO, 4TO
paboTa, HamucaHHas «CIUIOIIHBIM TEeKCTOM» (0e3 3aroiloBKOB, 0€3 BBIJCICHUS KPYIHBIM
mprudToM HamboIee BaXHBIM MECT W T, I1.), Y KYyJbTypPHOTO YHTATeIs JOHKHA BBI3BIBATH
Ope3rMBOCTh, W JaXKe JKaJoCTh K aBTOPY (MCKIIIOUEHHUS COCTaBISIOT HEKOTOpBIC ApPEBHUE
TEKCTHI, KOTJ[a ¥ XKaHp ObLI MHOW M K TEKCTaM OTHOCHWIIMCH WHAYE, JIa U CAMUX TEKCTOB OBLIO
ropa3zi0 MEHbIIE — HE TO, YTO B JSMOXY «HMH(DOPMAIMOHHOTO B3PBIBA» U COOTBETCTBYIOIIETO
«HPOPMAIIMOHHOTO MYCOPa»).

O0beM TeKCTa W pazTUYHble OPOPMUTENBCKHE TPEOOBaHHMS BO MHOTOM 3aBUCST OT
MPUHSITHIX B KOHKPETHOM yY4€OHOM 3aBEJICHUU TIOPSIKOB.

Pedepar (mokmam) - 3TO caMOCTOATENBHOE HCCIEAOBAHHWE CTYICHTOM OIpeaeIeHHON
POOJIeMBI, KOMITJICKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He momxkHa cocTaBiAThCA W3 (PparMeHTOB craTed, MoHOrpaduii, MocoOuii.
Kpome mpoctoro msnmokeHuss (pakToB W IMTAT, B pedepare JITOJDKHO MPOSIBIATHCS aBTOPCKOE
BUJICHUE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTpuM OCHOBHBIE ATAITBI TIOJTOTOBKH pedepaTa CTyIeHTOM.

Brimonnenue pedepara HaYMHAETCA C BEIOOpA TEMBI.

3areM CTyJIEHT NPHUXOJUT Ha TMEPBYI0 KOHCYJIbTAIIMIO K PYKOBOAMTEIIO, KOTOpas
pelycMaTpUBaeT:

- 00Cy’XJIeHHE 1IeTTH U 3a71a4 pabO0Thl, OCHOBHBIX MOMEHTOB M30PaHHON TEMBI;

- KOHCYJIFTUPOBAHUE TI0 BOIIPOCaM MOa00pa TUTEPaTypHI,

- COCTaBJICHHE TIPEIBAPUTEILHOTO TIAHA.

Crnenyroumum sTanoM siBisieTcss pabota ¢ nuTepatypoil. HeoOxommmasi nmtepaTypa
MOIOUPAETCS CTYJICHTOM CaMOCTOSITEIIBHO.

[Tocne monbopa nuTepaTypsl 1e1eco00pa3Ho cAenaTh padounii BapHaHT IIaHa paboThI.
B HeM HYXHO BBIJICIHTH OCHOBHBIC BOMPOCH TeMbl W Taparpadbl, pacKPBIBAIOIIHE WX
coJiepKaHue.

CoCTaBJICHHBII CITUCOK JIMTEPATYPhl M MPEIBAPUTEIBHBIA BapHAHT IUIaHA YTOYHSIOTCS,
COTJIACYIOTCS Ha OYepeHON KOHCYIbTAIIMH C PYKOBOJAUTEIIEM.

3aTeM Ha4YMHACTCS CIENYIOMMNA JTam pabOThl - H3yYCHHE JUTEpaTyphl. T OJBKO
BHUMATEIbHO YHTas U KOHCIEKTUPYS JUTEPATYPy, MOKHO pa3o0paThbCs B OCHOBHBIX BOIIPOCAX
TEMBI U ITOJATOTOBUTHLCS K CAMOCTOSTEIIBHOMY (aBTOPCKOMY ) M3JIOKEHHUIO CojIepKanus pedepara.
KoHcnektupyss MepBOUCTOUYHUKH, HEOOXOJUMO OTpPa3HTh OCHOBHYIO HJCI0 aBTOpa M €ro
MO3UITMIO TI0 HCCIIEAYEeMOMY BOMPOCY, BBISBHUTH MPOOJIEMBI W HAMETHTh 3aJaqyd JIs
JabHEHIIIeT0 U3yYeHHs TaHHBIX TPoOIIeM.

CucremMaTuzaliiss W aHAJIW3 HW3YYCHHOH JHUTEpaTyphl 1O TPOOJeMe HCCIeIOBAHUS
MO3BOJIAIOT CTY/ICHTY HaIMCaTh padoTy.

Pabounii BapuaHT TekcTta pedepaTa MPEAOCTaBIACTCS PYKOBOJMTETIO Ha MpoBepky. Ha
OCHOBE pabodero BapuaHTa TEKCTa PYKOBOJUTENIb BMECT€ CO CTYACHTOM OOCYKIaeT
BO3MOKHOCTH JTOpabOTKH TekcTa, ero odopmiienue. Ilocie mopaboTku pedepar caaeTcs Ha
kadenpy i ero OlleHUBAHUS PYKOBOIUTEIEM.

Tpebosanus k Hanucanuio pegpepama

Hamucanue 1 pedepara sBrseTcs: 00s13aTeNIbHBIM ycloBueM BoinonHeHus miana CPC mo
0001 TUCIUTUIMHE TPOGECCHOHATBHOTO ITUKJIA.



Tema pedepata MoxeT OBbITH BBIOpaHa CTYAEHTOM M3 NPEIJIOKEHHBIX B paboueit
nporpaMMe win (hoHAE OIEHOYHBIX CPEACTB JUCIHUIUIMHBL, 00 OMpe/ereHa caMOCTOSATENbHO,
UCXOJ W3 HWHTEPECOB CTyJCHTa (B paMKax H3ydaeMOW IAMCUMIUIMHBI). BbiOpaHHyO Temy
HE0OXO0IMMO COTIacOBATHCA C IIPETOAaBaTeIeM.

Pecdepar nomkeH ObITh HATMCAH HAYYHBIM SI3BIKOM.

O6nem pedepara 1omkeH cocTaBisaTh 20-25 crp.

Cmpykmypa pegpepama:

e Bgenenue (ae Oonee 3-4 crpanwmi). Bo BBecHHH HEOOXO0IUMO OOOCHOBATH BHIOOD
TEMBbI, €€ aKTyaJIbHOCTb, OUEPTUTHh O0JIACTh UCCIIEJOBaHMS, OOBEKT HCCIEeIOBAaHUS, OCHOBHBIC
LIEJIM U 33JJa4M UCCIIEI0OBaHUS.

e (OCHOBHas 4acTh COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTCs CyThb MUCCIELYEMOMN
po0JIeMbl, MPOBOAUTCS 0030p MUPOBOW JIMTEPATyphl U MUCTOYHUKOB VIHTEpHET MO HpeaMery
UCCJIEIOBaHMsI, B KOTOPOM JaeTCsl XapaKTepUCTUKA CTENEeHU pPa3pabOTaHHOCTH MPOOJIEMBbI U
aBTOpCKasl aHAJMTHYECKas OICHKAa OCHOBHBIX TEOPETHMYECKHX IOAXOJ0B K €€ PpeIICHHIO.
Wznoxxenne Marepuana He JOKHO OrPaHMYMBATHCSA JIMIIb OMUCATENBHBIM TMOJXOAOM K
pacKpbITHIO BBIOpaHHOW TeMbl. OHO TaKXke JMJOJDKHO CoJepXkaTb COOCTBEHHOE BUJCHUE
paccmaTtpuBaeMoil mpoOIeMbl U U3JI0KEHHE COOCTBEHHOM TOUKHM 3peHUs] HA BO3MOKHBIE YT €€
peLIeHus.

e 3axmoueHue (1-2 crpanuipl). B 3akitoueHun KpaTko M3/1araroTcsi JOCTUTHYTBIE MPU
M3YYEHUHU MTPOOIIEMBI 1I€TTH, IEPCIIEKTUBBI PA3BUTHUS UCCIIEyEMOT0 BOpoca

e CnHCOK HMCHOJB30BAHHOM NMUTEepaTyphbl (He MeHblle 10 MCTOYHHMKOB), B ai(aBUTHOM
nopsiike, 0pOPMIICHHBIH B COOTBETCTBUH C MPUHSTHIMH MTPAaBHJIaMH. B CIIMCOK MCIIONBE30BaHHOM
JUTEpaTyphl PEKOMEH]IyeTCsl BKJIIOYATh PabOThl OTEUECTBEHHBIX U 3apyOEkKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, ONMYOJIMKOBAaHHBIC B HAYYHBIX KypHaJlaX B TEUYCHHE MOCIEIHUX 3-X JIET U CCHUIKH
Ha pecypchl ceTd IHTepHeT.

e [lpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k ohopmneruro:

TEKCT C OJTHOW CTOPOHBI JIUCTA;

mpudt Times New Roman;

Keryb mpudra 14;

MeEXCTpOUHOE paccrosinue 1,5;

MoJIst: CBEPXY 2,5 cM, CHU3Y — 2,5 ¢M, ciieBa - 3 cM, cripasa 1,5 cm;
pedepar J0mKeH OBITh IPEICTABICH B COPOIIIOPOBAHHOM BHJIE.

Tlopsiook 3awumul pechepama.

3ammra pedepara MPOBOIUTCS HA MPAKTUYECKUX 3aHATHUSX, TOCIE OKOHYAHUS PaOOTHI
CTyJEHTa HaJ HHUM M HCIIPaBJICHHUA BCEX HEJOYETOB, BBISABJICHHBIX MpPENoAaBaTelieM B XOJe
KoHcynbTanuil. Ha 3amury pedepara orBoaAUTCS 5-7 MUHYT BPEMEHHU, B X0J1€ KOTOPOTO CTYJICHT
JOJDKeH TOKa3aTh CBOOOJHOE BIAJCHHE MaTephalioM Mo 3asBieHHOW Teme. llpu 3ammre
pedepaTa MpUBETCTBYETCS UCIIOIB30BAHNE MYJIbTUMEINA-TIPE3EHTAIINH.

Oyenka pepepama

Pecdepar oriennBaeTcs Mo CIeayomuM KPpUTEPUSIM:

* coOmroeHue TpeOoOBaHUi K ero 0pOpMIICHUIO;

* HEOOXOAMMOCTh W JIOCTaTOYHOCTH JUIS PACKPBHITUS TEMbl IMPHBEIECHHOH B TEKCTE
pedepara napopmaiuu;

* YMEHHUE CTYy/IeHTa CBOOOIHO M3JIaraTh OCHOBHBIC UJIeH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 33J]aBa€MbIX NPENOAaBaTeleM M COKYPCHHUKAMH
BOIIPOCOB ¥ C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CJIM B JOKJIAJ€ CTYIEHT HCUEPIbIBAIOIIE,
MOCIIe0BATENbHO, YETKO M JIOTMUECKU CTPOWHO U3JIaraeT MaTepual; CBOOOIHO CIIPaBIISIETCS C
3aJjauaM¥, BOTIPOCAaMHU M APYTUMH BUIAMU TPUMEHEHHUsS 3HAHWNA; UCIIONB3YeT Ui HAHMCaHUs



JIOKJIala COBPEMEHHBIE HayyHble MaTepHalibl; aHAIM3UPYET TMOJIY4YeHHYI0O HH(OpMaIuio;
MIPOSIBIISIET CAMOCTOSITENILHOCTD MTPH HAIMCAHUU JI0KJIa/1a.

Oyenka «xopowio» BBICTABISIETCA CTYIEHTY, €CIM KauecTBO BBIIOJHEHMS JOKJIaja
J0CTaTOYHO Bbicokoe. CTy/IEHT TBEPIO 3HAET MaTepHall, TpaMOTHO U IO CYIIECTBY U3JIaraer ero,
HE JIONycKas CyLIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOMPOCHI 110 TEME JI0KIA/a.

Oyenka «yooeremeopumenvHo» BBICTABIAETCS CTYACHTY, €CIM MaTepuan JoKiaja
u3jaraeTcs 4acTHYHO, HO MPOOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, CTYJCHT JOIYyCKaeT
HETOYHOCTH M OUIMOKH MpPH 3alIUTE J0KJIAAa, TaeT HEJOCTaTOYHO MpaBUIIbHbIE (POPMYIUPOBKH,
HaOJI01al0TCSl HAPYLISHHUS JIOTUYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «Hey0081emeopumesbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBUII
JOKJIa[ WU JOIMYCTWI CyllecTBEHHbIe OIMOKU. CTylIeHT HEYBEpPeHHO H3jaraeT MarepHai
JIOKJIa/1a, HE OTBEYAET HA BOIPOCHI MTPENOIABATEIIS.

Onucanue wixanbl OYyeHUBaHUs

MaxkcuManbHO BO3MOKHBIN Oail 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIUBAETCS PABHBIM
55. Tekyuiee KOHTPOJIBLHOE MEPOIPUITHE CUUTAETCA CAAHHBIM, €CIU CTYACHT IOJyYMI 3@ HETO
He MeHee 60% OT YyCTaHOBJIEHHOTO JJISI 3TOTO KOHTPOJISI MAaKCUMAJIbHOTO Oaiia. PeHTUHTOBBIM
0asu1, BHICTABISIEMBIN CTYJICHTY 3a TeKylllee KOHTPOJIbHOE MEPONPUSATHE, CTAHHOE CTYJCHTOM B
YCTaHOBJICHHbIE TPaUKOM KOHTPOJIbHBIX MEPONPUSTUNA CPOKH, OINPEAENSETCS CIEAYIOIUM
obpa3zom:

YPpOBEHb BBINOJHEHUSI KOHTPOJBHOTO PeliTunroBbIii  Gamn B % or
3aIaHusd MaKCUMaJIbHOTO 0ajiia 3a KOHTPOJIHHOE 3aJaHUE)

OTnanuHbIN 100

Xopomui 80

Y 10BIIETBOPUTENBHBII 60

HeynosierBopurenbHblii 0

Tembl pedepatoB

bazoBblil ypoBeHb

1. Bo3mosxnoctu n npumenenue MM B o6pazoBatenbHOM cpee.

2. CoBpeMeHHbIE IPOrpaMMHbIE IPOAYKTHI, OCHOBaHHbIE Ha NU.

3. OO6mas xapakTtepucTrka si3bika nmporpammupoBanus PROLOG.

4. DKcIepTHBIE M MHTEIUIEKTYaJIbHBIE 00YYaroIue CUCTEMBI.

5. Mojenu 1 anropuTMbl paclo3HaBaHUs B SKCIIEPTHBIX CUCTEMAaX.

6. Mopenu nipeAcTaBiICHUS 3HAHUM.

7. Oco0eHHOCTH UCTIONIb30BAaHUSI CEMAHTUYECKUX CEeTeH ISl IPEICTaBICHUS 3HAHUM.
8. [Iponykuuronnsie 6a3bl TaHHBIX.

0. ®peliMOBbIE MOJIETU B CHCTEMaxX UCKYCCTBEHHOTO MHTEJUICKTA.

10.  OHTONOrHMHU M UX MPUMEHEHHE B TPOPECCUOHATHLHOM e TeTbHOCTH.

11. Bo3MoxHocTu cuctembl Protége aiist co3ganvsi OHTOJIOTHIA.

12.  IlporHo3upymoiye HHTEUIEKTYaIbHbIE CUCTEMBI.

13. [Inanupyromme HHTEIEKTYalbHbIE CUCTEMBI.

14.  OOwmwmii ananu3 CymecTBYIOMIMX 00pa30BaTEIbHbIX INIATPOPMEHHBIX PEIICHUI.

I1oBbIIEHHBIN YPOBEHB

Buapel s3kcriepTHBIX CUCTEM.

OcobeHHOCTH pa3pabOTKH yueOHOM SKCIIEPTHOM CUCTEMBI.
XapakrepucTuka 000104kH dKcnepTHbIX cuctem CLIPS.
HuTennexTyanbHble CUCTEMbI KOHTPOJIS U IPUHATHS PEILICHUH.

P




S. [Tonsatue u o01Me XapakTEepUCTUKA HEMPOHHBIX CETEH.

6. HelipoHHbI€ ceTH B CHCTEMAaxX UCKYCCTBEHHOI'O HHTEJUIEKTA.

7. ObnacTu npuMEeHEeHUs1 HeMPOUH(POPMATHUKH.

8. PenakTopsl OHTOIOTHIA.

9. Ocnossl RDF 1 OWL.

10.  DbaiiecoBckas cTpaTerusi OLEHKHA BBIBOJIOB.

11.  Poccuiickue oOpa3zoBareiabHbIe OHJIANH-TIAT(HOPMBI.

12.  3apyOexubie 00pa3zoBaTeIbHbIC OHIANH-TUIAT()OPMEI.

13.  Cneumanu3upoBaHHBIE IPOIPAMMBI ISl HEUETKUX CUCTEM.

14. Bo3moxknoctu mporpammbel  Scilab nmms paGotel ¢ HedeTkuMu 0a3aMu  JTaHHBIX.

Memoouueckue peKOMeHc)aL;uu 1O 8bINOJIHEHUIO UCCACO08AMENbCKUX npoeKkmoes

HccnenoBatensckasi mpoekTHas paboTra — 3TO TpymnmoBas paboTa, A BBITTOJIHEHUS
KOTOpPOH HeoOXOAMM BBIOOp M TNPWIOKEHHWE HAyyHOM METOJIMKM K IIOCTAaBICHHOM 3ajaue,
MOJy4YeHHe COOCTBEHHOTO TEOPETUYECKOTO WM OJKCIEPHUMEHTAIFHOTO MaTepuana, Ha
OCHOBAaHHUHU KOTOPOrO HEOOXOAMMO MNPOBECTH aHAIU3 U CAeNIaTh BBIBOJABI 00 HCCIEIyeMOM
SBIICHUM. BEBIMONHEHNEe TpPOEeKTa — 3TO BCerJa KOJUIEKTHMBHAs, TBOpueckas JlaGoparopnas
paOoTa, mnpenHa3Haue€HHas Uil TIOJIY4YEHUs OIPECIEHHOIO MPOAYKTa WJIM HAay4dHO-
TEXHUYECKOTO pe3yibTara. Takas pabora moapasyMeBaeT 4eTKOe, OJJHO3HAYHOEe (POPMUPOBAHHE
[IOCTaBJICHHOW 3ajJjauu, ONpeAENICHUEe CpPOKOB BBIIOJHEHUS HAMEUYEHHOTo, OIpe/eeHne
TpeboBaHul K pazpabaTbiBAEMOMY OOBEKTY.

Beinonnenue 1 rpynmoBoro mpoekTa sBIsSETCsl 00s3aTelbHBIM YCIOBHEM BBINOJIHEHHS
CaMOCTOSITENIbHOM paboThl 1O J000W JIUCHUIUIMHE MpodeccruoHalbHOrO IuKiIa. Tema
IPOEKTHOTO 3aJaHMs MOXET ObITh BbIOpaHa CTYJEHTOM U3 IpEUIOKEHHBIX B paloueit
nporpamMMe Win (OHJE OIEHOYHBIX CPENICTB IUCIHILIMHEI, JHOO OMpe/ieseHa cCaMOCTOSATENBHO,
UCXOJ W3 HHTEPECOB CTyJEHTa (B paMKax H3ydaeMOW IMCUUIUIMHBI). BbiOpaHHyIO Temy
HEOOXOMMO COTJIacOBATHCS C MPEOAaBaTEICM.

Tpebosanus no 8binoaHenU0 U 0oOPMIEHUIO NPOEKMA

[Ipu BBIIOTHEHUH TPOEKTA MPUBETCTBYETCs padoTa B rpymme (2-3 venoseka). [Ipoekt —
3TO HCclenoBaTenbckasi paboTa, B X0Jie KOTOPOH CTyIEHTHl JOJKHBI HPOJAEMOHCTPUPOBATH
BJaJICHNE HaBBIKAMH HAy4YHOTO HCCJIEJOBAHUS, YMEHHs TPOBOAWTH aHAIM3, 0000IIaTh
MH(pOPMALNIO, JIeNaTh BBIBOJIBI, MpeagaraTb CBOM pEILICHUs MpoOJIeMbl, pacCMaTpUBaeMOW B
MIPOEKTE.

[lpy mnoOAroTOBKE MAaTEpUAIOB MPOEKTa CTYJACHTHI JIOJKHBI IPOJIEMOHCTPUPOBAThH
BJIaJICHHE COBPEMEHHBIMH METOAAMU KOMITBIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomwl yuacmnuxa npoekma.

JU1st KaXKJI0T0 U3 yYAaCTHUKOB MPOEKTA OLIEHUBAIOTCS:

* Ipo¢ecCHOHANIbHBIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHE paboTaTh CO CIPABOYHOW W HAYYHOH IUTEpaTypoil, OCYIIECTBIATH IMOMCK
HeoOxonuMoi nHpopmanuu B IHTepHeT;

* yMeHHue paboTaTh C TEXHUYECKHMHU CPEJCTBAMU;

*  yYMEHHE  IOJb30BAThCA  COOTBETCTBYIOIIMMHU  BBINOJHAEMOMY  IPOEKTY
MH(POPMALMOHHBIMU TEXHOJIOTHIMU;

* YMEHHME FOTOBUTh MaTepHalIbl IPOEKTA JIJIs MPE3EHTALMU: COCTABIIATh M PEAAKTUPOBATh
TEKCTHI, JOPMHUPOBATH NMPE3SHTALUIO TIPOEKTA;

* yMeHHUe paboTaTh B KOMAH/IE;

* YMEHHUE MyOJIUYHO MPECTABISAT PE3yIbTaThl COOCTBEHHOM NEATETHLHOCTH;

* KOMMYHUKa0eIbHOCTh, UHUIIMATUBHOCTh, TBOPUYECKHUE CIIOCOOHOCTH.

Kpumepuu evicmasnenus oyenku y4acmuukam npoexma



HNurie

YHHUBEpCaJbHbIE
Komnerenmuu, KOMIIETCHITHH
CBSI3aHHBIE C (komMyHUKa0OET
HCIOJIb30BaHUEM BHOCTh
ITpodeccuona ’ Ot4eTHOCT
Onerka BHELS COOTBETCTBYIOIIUX MHUIUATUBHOCT .
BBITIOJTHSAEMOMY TPOEKTY b, YMEHHUE
KOMIETSHIINH
TEXHUUYECKUX CPEJCTB U paboraTh B
WH(POPMAITMOHHBIX «KOMaHJIe»,
TEXHOJIOT U yIpaBlieHYECKUE
HABBIKHU U T.11.)

«OTIYHOY Pabora Texuuueckue cpenactsa u | CTylieHT [Ipoekt
BBITNOJIHEHA Ha | UHOPMALIMOHHbBIE MIPOSIBIIT npeJcTaBie
BBICOKOM TEXHOJIOTUM OCBOCHBI W | MHUIIUATHUBY, H
npodeccuoHa | UCIOJIb30BaHBI JUISL | TBOPUECKHIA MOJIHOCTBIO
JLHOM peanuzanuu MPOEKTA | MOAXO/, U B CPOK.
YpOBHE. MOJIHOCTHIO CHOCOOHOCTh K
[Ipencrasnen BBIIIOJIHEHHUIO
HBII MaTepuan CJIOKHBIX
B OCHOBHOM 3aJIaHHUi,

(hakTUIecKu HaBBIKH PabOThI
BEpEH, B  KOJUICKTHBE,
JIOITYyCKaOTCs OpraHHu3aIMoOHH
HerpyOble ble
(hakTuveckue CIIOCOOHOCTH.
HETOYHOCTH.

CryneHt

CBOOOJTHO

OTBEUaeT Ha

BOIIPOCHI,

CBS3aHHBIE C

IIPOEKTOM.

«XoporIo» Pa6ora OO6HapyKUBaIOTCS Crynent IIpoext
BBITIOJTHCHA HA | HEKOTOPhIE OMIMOKH B | JOCTATOYHO IpeJIcTaBIe
JIOCTaTOYHO WCIOJIb30BaHUU MoJIHO, HO 0e3 | H
BBICOKOM COOTBETCTBYIOIINX WHUIMATUBBl H | IOCTATOYH
npodecCuoHa | TEXHUYECKUX CPEJICTB M | TBOPUYECKUX O TOJIHO U
JTHHOM UH(HOPMAITMOHHBIX HaxO0JI0K B CpPOK, HO
YpOBHE. TEXHOJIOT Ui BBITIOJTHUII c
Jonymeno 1o BO3JIOKCHHBIE HEKOTOPHIM
4-5 Ha Hero 3aJauu. | U
(akTHIECKUX HesopadboT
OIINOOK. KaMHU.
CryneHnt
OTBEUaeT Ha
BOIIPOCHI,

CBS3aHHBIE C
MPOEKTOM, HO
HE0CTaTOYHO
HIOJIHO.
«Y nosnerBopure | YpoBeHb ObnapyxuBaer CryneHt [Tpoekt




HNurie

YHHUBEpCaJbHbIE
Komnerennuu, KOMIIETEHIINH
CBSI3aHHBIE C (komMyHUKa0OET
HCII0JIb30BaHUEM BHOCTb
ITpodeccuona ’ Ot4eTHOCT
Onerka BHELS COOTBETCTBYIOIIUX MHUIUATUBHOCT .
BBITOJIHAEMOMY IPOEKTY b, YMEHUE
KOMIETSHIINH
TEXHUUYECKUX CPEJCTB U paboraTh B
MH(POPMALIMOHHBIX «KOMaHJIE»,
TEXHOJIOT U yIpaBlieHYECKUE
HABBIKHU U T.11.)
JIBHO» HEJ0CTAaTOYHO | HEJAOCTAaTOYHOE BBITIOJIHMII claH co
BBICOK. BIIaJICHUE HaBbIKaMU | OOJIBIIYI0 YacTh | 3HAUUTENbH
JlonymieHo 10 | paboThl ¢ TEXHUYECKUMH | BO3JIOKEHHOM HA | bIM
8 CpeacTBaMu U | HEero paboThI. OTI03/IaHUE
(haKTUYECKUX | COOTBETCTBYIOUIMMU M  (Oonee
OIIHUOOK. HH(pOpPMAITMOHHBIMHU HEJCIn) |
CryneHt TEXHOJIOTUSIMU HE
MOJKET MOJIHOCTBIO
OTBETUTH
JUIb Ha
HEKOTOpBIE U3
3aJlaHHBIX
BOIIPOCOB,
CBS3aHHBIX C
IPOEKTOM.
«HeynosnetBopu | Pabota He | HaBpikoB ~ pabotel ¢ | CtyaeHt IIpoext He
TEJIBHO BBITIOJIHEHA TEXHUUYECKUMU MIPAKTUYECKU HE | CHaH.
17031 CpeacTBaMu HET, | paboran, HE
BBITIOJIHEHA Ha | MH)OpMAIIOHHBIE BBITIOJTHWJI CBOM
HU3KOM TEXHOJIOTUM HE OCBOEHBI | 3a/1a4u WIH
YpOBHE. BBITIOJTHWII JIUILb
Jomnymeno OTIENbHbIE  HE
Oonee 8 CYILIECTBEHHbIE
(hakTUyecKux MOpy4YeHUs B
OLIMOOK. IpyHIoBOM
OtBeTsl  Ha MIPOEKTE.

CBSI3aHHBIE C
POEKTOM
BOTIPOCHI
00HapyKUBaIO
T
HETIOHNMAaHNe
npeaMmera
OTCYTCTBHUE
OpHEHTAIH B
Marepuae
IPOEKTA.




Cmyoenmul 0010(CHbl. 3AIIUTHTD MPOCKT B PEXKHUME MPE3EHTALUH, NMPEeIbsIBUTH (Pailiab
BBITIOJTHEHHOT'O TPOEKTa, YMETh paccka3aTb O TEXHOJIOTUSX, HCIOJIb30BAaHHBIX HMHU MpPHU
BBITIOJIHEHUH MTPOEKTA, JaTh OLIEHKY pabOThl KaXKJ0T0 YJeHa IPYIILI (eciu npoexm epynnosoi).

IIpuMepHbIe TeMbl A/ BBINOJTHEHHS MPOEKTHBIX 3aaHMii

1. Hcropust pa3zBUTHS HCKYCCTBEHHOI'O MHTENIEKTA B Poccun.

2. Hctopus pa3BUTHS HCKYCCTBEHHOTO UHTEIIEKTA 32 PYOEKOM.

3. HckyccTBeHHBI HHTEIUIEKT B mpodeccuoHambHOM cdepe (B 3aBUCUMOCTH  OT
HaIpaBJIEHUS TOJITOTOBKH).

4. AHanu3 JaHHBIX y4eOHOM aKTUBHOCTH 00ydarouuxcs ¢ npuMeHenneM M.

5. Ananu3 00pa3oBaTeNIbHBIX JaHHBIX MPOCKTHOMN JESITEIbHOCTH.

6. Google Data Studio kak cpeacTBO aHAJIM3a U BU3YyalIM3allii 00pa3oBaTeIbHBIX JaHHBIX.

7. Pa3paboTka oHTONIOTUH MPOGECCHOHATHHON MPEAMETHON 00IaCTH.

8. IlpuHiuns! pa3pabOTKH CUCTEM aIallTUBHOTO O0YYEHHSI.

9. 3Bapy0OexxHble cUCTEMbI aJaITUBHOTO O0Y4YEeHHUS.

10. Poccuiickue cucTeMbl alaiTUBHOTO 00y4eHUS.

11. Knaccuduxaius HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

12. I'my0Ooxue nCKycCTBEHHBbIC HEUPOHHBIE CETH [Tl peIlICHHs 3a]1a4 TUIAHUPOBAHMUS.

13. I'my6oKue UCKyCCTBEHHBIE HEHPOHHBIE CETH JIJIS pELIeHUs 3a/1a4 POTHO3UPOBAHUS.

14. I'myOokue MCKYCCTBEHHbIE CBEpPTOYHbIE HEWPOHHBIE CETH JJs pEeLIeHUs 3a/ad
pacrno3HaBaHUs U300paKEeHUH.

15. CpaBHuTEnbHAs XapaKTEPUCTHUKA IIOJIHOCBSA3HBIX W CBEPTOYHBIX MCKYCCTBEHHBIX
HEHUPOHHBIX CeTel /Ui pellleHus 3aau KiiacCu(uKaluy U KiacTepu3aluu.

Memooduueckue pexomenoayuu no n0O20MOGKe K IK3AMEHAM U 3a4emam

N3yuenne MHOTUX 001menpodeCCHOHANBHBIX W CHEIUATBHBIX JUCIMIUINH 3aBEpPIIASTCS
sk3aMeHoM. [ToAroToBKa K 9K3aMeHYy CIOCOOCTBYET 3aKPEIUICHHUI0, YIITYOJICHHI0 U 0000IICHUIO
3HaHWH, TOJyYaeMbIX, B Tpolecce OOydeHHUs, a TaKXKe NPUMEHEHUI0O HX K PEIICHUIO
MPAKTUYECKUX 3a/ad. ['0TOBACH K JK3aMEHY, CTYJEHT JHKBUIAMPYET MMEIOIIHecs MmpoOessl B
3HAHUSAX, YIIIyOJIseT, CHCTEMaTH3UPYET U YIIOPSAOYMBAET CBOM 3HaHMs. Ha sK3aMeHe CTyIeHT
JEMOHCTPHUPYET TO, YTO OH MPHOOpen B Tpolecce OOy4YeHHs] IO KOHKPETHOH YydeOHOi
JTHUCIHILINHE.

DK3aMEHAIIMOHHAsI CECCHSI - OTO CepUs IK3aMEHOB, YCTAHOBIECHHBIX YYEOHBIM TUIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nHsa. He cmenyer mymarb, 4to 3-4 MHS JOCTATOYHO JUIS
YCHENIHOW MOATOTOBKU K 3K3aMEHaM.

B 5t1 3-4 aHSA HYXHO CHCTEMaTU3UPOBaTh YK€ UMeronmecs 3Hanus. Ha KoHcynbrauu
nepes SK3aMEHOM CTYJICHTOB MIO3HAKOMST ¢ OCHOBHBIMU TPEOOBAHHSIMH, OTBETSAT Ha BO3HUKIIIHE
y HUX BOMpocChL. [1oaTOMY mocenenre KOHCYIbTaIuii 00s13aTeIbHO.

TpebGoBaHMsI K OpraHU3AIMK MOATOTOBKH K dK3aMEHaM T€ K€, YTO U TPU 3aHATHUAX B
TEUEHHUE CEMECTpa, HO COOIIOIAThCS OHU JIOJDKHBI Oosee cTporo. Bo-mepBBIX, 0YeHH BaXKHO
COOJTIOICHHE PEeXXUMA JTHS; COH HE MEHee 8 4acOB B CYTKH, 3aHATHS 3aKaHUYMBAIOTCS HE MO3THEE,
yeM 3a 2-3 yaca 10 cHa. OnTuManbHOE BpeMs 3aHATHM - YTPEHHUE W JIHEBHbIE 4Yachl. B
NepepblBaX  MEXAYy 3aHATUAMHM  PEKOMEHIYIOTCS  MPOTYJKHM HA  CBEXEM  BO3JAYXE,
HEYTOMHTEIIbHBIC 3aHITHS CIIOPTOM. BO-BTOPBIX, HAMYME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB
nekiuid. Jlaxke B TOM ciydae, eciu Obla MPOIMYyIIEHA Kakas-Tu0o JEeKIUs, HeoOXOIUMO BO
BpeMsl €e BOCCTAHOBHUTH (TiepemnucaTh ee Ha Kadeape), 001ymaTh, CHITh BO3HUKILIKE BOIPOCHI
JUIS TOTO, YTOOBI 3alIOMHUHAaHUE MaTepuana ObLJI0O OCO3HAHHBIM. B-TpeThHX, MpH MOATOTOBKE K
JK3aMEHaM Yy CTyJeHTa JO/DKeH OBITh XOpOomWid y4YeOHMK WJIM KOHCIEKT JIMTEpPaTypHI,
MPOYUTAHHON MO YKa3aHUIO MpENoaaBaTelisi B TEUCHUE ceMecTpa. 3/1ech MOKHO 3()PEeKTUBHO
HCIIOJIb30BATh JINCTHI OMTOPHBIX CUTHAJIOB.



Bnauane cnemyer mpocMOTpeTh BECh MaTepHall MO CAABAEMOM JHUCLUIUIMHE, OTMETUTh
g cebst TpynHble Bompockl. OO0si3aTenbHO B HHMX pa3o0patbed. B 3akitoueHue emie pas
11eJ1Iec000pa3HO MOBTOPUTh OCHOBHBIE IOJIOKEHMSI, WCMOJb3YsS MPU ITOM JIUCTBHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi IOArOTOBKA K 3aHATUSAM B TEUEHHUE CEMECTPA MO3BOJIUT UCIOIb30BaTh
BpeMsl DK3aMEHAIIMOHHOW CECCUU ISl CUCTEMAaTU3alluy 3HAHUM.

KonTpoub camocTosiTe/IbHOI pad0oThI CTYIEHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPEINOIaBaTeIeM B ayAUTOPUH.

[IpenycMoTpeHsl cienyromue BHAbI KOHTpOJIs: coOeceloBaHUE, OIEHKa pedepaTa,
OLICHKA ITPE3CHTALNN, OLIEHKA y4acTHs B KPYTJIOM CTOJIE€, OLICHKA BBINIOJHEHUS IIPOEKTA.

[TonpoOHble KpUTEpUU OLIEHUBAHHMS KOMIETEHLMH npuBeaeHbl B DOHAE OLIEHOYHBIX
CPENICTB JUJIs IPOBENCHUS TEKYIIEW U TPOMEKYTOUHON aTTECTALlUU.

Cnucok Jutepartypsbl 1/ BbinojHeHust CPC

OcHoBHas1 JiUuTEparypa:

l. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTemiekTyanbHble CHUCTEMBI H
TEXHOJIOTHH JJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. IlanmbemoB. - Camapa : [ToBomkckuid
rOCYJJapCTBEHHBIM YHUBEPCUTET TeIeKOMMYHUKanuil 1 uHdopmartuku, 2017. - 195 c. - Kuaura
Haxonutes B 6azoBoit Bepcun DbC [PRbooks.

2. CeicoeB, /I. B. BBenenue B TEOpUIO MCKYCCTBEHHOIO HHTEJIEKTa @ ydeOHOE
nocobue / JI. B. Ceicoes, O. B. Kypurnra, J[. K. I[Ipockypun. — Mocksa : At [Tu Ap Menua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrponHsii // Ludposoii
o0pa3oBaTeNbHbBIN pecypc IPR SMART : [caiT]. — URL:

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

Jlono/JIHMTeIbHAS JIMTepaTypa:

1. ABepuenkoB, B. U. Cucrema ¢dopmupoBanust 3HaHuii B cpene MuTepHer :
Momnorpadus / AepuenkoB B. M. - bpsHck : BpsHCKuil rocynapcTBEHHbBIH TeXHUYECKUH
yHuBepcureT, 2012. - 181 c. - Kuura Haxonutcs B 6a3oBoit Bepcun ObC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. W. CucrteMbl UCKyCCTBEHHOI'O MHTEIEKTa : y4yeOHOe Mocolue :
[16+] / C. W. I1aBnoB. — Tomck : ToMcKuil rocy1apCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS
u paauosnektponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum goctyna: mo nmomanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. M. CucreMbl HCKyCCTBEHHOI'O MHTEIIEKTa : yueObHoe nocoodue / C. U.
ITaBnoB. — Tomck : TOMCKHHM TIOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUA U
panuosnexkrponuku, 2011. — Yacte 2. — 194 c. — Pexxum goctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucreMbl HCKYCCTBEHHOT'O HHTEIIJIEKTA : ydeOHOE rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxub1ii penepanbublii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
cXeMm., wi., Tabn. — Pexum pgocryna: mo mommucke. — URL: https:/biblioclub.ru/index.php?
page=book&id=493307

5. Cotnuk, C. JI. [IpoekTrpoBaHue CUCTEM HCKYCCTBEHHOI'O MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. Cotnuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcuter MHOpMaIimOHHBIX
Texnonoruit (MHTYUT), At Ilu Ap Menua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : anextponsslit / Lupposoii oOpasosarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html




Meroauueckas aureparypa:
1. MeToauueckue yKka3aHus K CaMOCTOSTEIbHON paboTe (3JIeKTPOHHBIN BapuaHT)

HNuTepHeT-pecypcebi:

l. Bopoiickuit ®@. C. MHpopmaTuka. DHIMKIONEIUUYECKUN CIOBAPb-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHbIe HH(OpPMAIMOHHBIE M TEIEKOMMYHUKAIIMOHHBIE TEXHOJOTUU B
tepmuHax u (aktax. - M.: OUIMATIIUT, 2006. - 768 c. — HocrtymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBaHoB B. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI UCKYCCTBEHHOT'O MHTEIIEKTa; Y UeOHO-METOI. Oco0He. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Undpopmaruka: yuebnuk/ b.B. Cobomns [u np.] — U3a. 3-e, nonoiH.
nu nepepadb. — PocroB w/l: @enmxc, 2007. 446 c¢. —  JlocrynHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar
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