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BBEJAEHUE

HeJ’II/I H 3a1a41 OCBOCHUSA TUCIUIIJINHBI
]_IeJ'IBIO OCBOCHHA JUCHUIIIHMHBI ABJIACTCA O3HAKOMIICHHE CTYACHTOB C KPYIrOM 3ajad B
obnactu HCKYCCTBCHHOI'O HHTCIIJICKTA, @ TAKKC 3HAKOMCTBO C OCHOBHBIMH IIOHATHAMHU U

MCTOAAMHU MAIIWMHHOI'O O6y‘ICHI/I$I U HUX IPUMCHCHHUCM K 3ajJadaMm,

npodeccuoHaIbHON 00acTH.

33,[[3‘11/1 OCBOCHHUA AUCHUIIIIMHBI —

OTHOCAIIUMCA K

O3HAaKOMJICHUE CTYIACHTOB C BO3MOXHOCTAMU

UCTIOJIb30BaHUS TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUIEKTa B IPo(ecCHoHaNbHOI chepe.

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/I€HTHI J0JIKHBI:

—  WCTOJB30BaTh MPUHIUIBI PadOThl COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHIA
JUIS peuIeHus 3a1a4d npo(ecCHOHaNbHOMN NesTeTbHOCTH;

—  BBIOMpATH

— IMPUMCHATH

u(poBbIE TEXHOJIOTHH,
npoecCHOHANBHBIX 3a7a4;
npu

pelIeHun  3ajad

MIPOrpaMMHBIE

po(hecCuOHATLHOM

cpeacrBa Ojid PpCUICHUA

JACATCIBHOCTHU

CHeHaIn3UPOBAHHOE IPOrPAMMHOE 00€CIIEYEHNE U METO/Ibl UCKYCCTBEHHOTO UHTEJUIEKTA;
— pa3pabarbiBaTb OCHOBHBIE MOJYJM MHTEIEKTYalIbHBIX CHUCTEM, BIAJCTh NPHEMaMHU
peleHHs IPAKTUYECKHX 3a/1a4 B IPEIMETHOM 00acTu.
Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTaTAMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

Kon, popmymmposka
KOMITETEHIINN

Kon, popmymnuposka namukaropa

[TnaHUpyeMbIe pe3ysIbTAThI
00y4YeHUS 10 TUCLHIUTHHE
(MomyITI0), XapaKTepU3yIOIIHe
3TNkl HOPMHUPOBAHUS
KOMIETCHIMI, HHAUKATOPOB

I1K-1 CriocobeH y4acTBOBaTh B
pa3paboTke 1 0POpPMICHHA
APXUTEKTYPHO-AHU3AIHEPCKOTO
pazjerna npoeKTHOH
JOKYMEHTAL!

W-1 IIK-1 YgactByeT B 000CHOBaHHU
BBIOOpA apXUTEKTYPHO-TU3AHHEPCKIX
pemeHni 00beKTa MPOSKTUPOBAHUS U
CTPOMTEINILCTBA; - YIACTBYET B pa3paboTke
¥ 0(OpMIICHHH IIPOEKTHOHN TOKYMEHTAIUH;
- IPOBOJIUT pacyeT TeXHUKO-
9KOHOMHUUYECKHUX TTOKa3aTeneit; -
HCTIONIB30BATh CPEACTBA ABTOMATH3aINU
apXUTEKTYpPHOTO U JTH3aHHEPCKOTO
MIPOEKTUPOBAHHS U KOMITBIOTEPHOTO
MOJIETTMPOBAHHMS

WA-2 [IK-1 [pumensietr TpeGoBaHUS
HOPMAaTHBHBIX JOKyMEHTOB I10
ApPXUTEKTYPHO-IU3aHEPCKOMY
POEKTUPOBAHUIO, BKJIIOYAsl YCIOBHS
MIPOEKTHPOBaHNUS 0e30apbepHO CPEIBl U
HOpPMAaTHBBI, 00ECTIEINBAIONIIE CO3/TaHUE
KOM(OPTHOI CpeIbl )KU3HEACSITENbHOCTH C
yaeToM noTpednocteit mui ¢ OB3 u
MaJIOMOOMJIBHBIX I'PYIII IPasKAaH; -
COLMAIIbHBIE, TPAJOCTPOUTENBHEIE,
HCTOPHKO-KYJIBTYPHBIE, 00BbEMHO-
TUIAHUPOBOYHBIE, (PYHKIIMOHAILHO-
TEXHOJIOTHUECKUE, KOHCTPYKTUBHBIE,
KOMIIO3HITHOHHO- Xy/I0’)KECTBEHHBIE,
SProHOMHYECKHE (B TOM YHCIIE,
yauTsIBatomue ocobeHroctr i ¢ OB3 u
MaJIOMOOMIIBHBIX TPYII TPAXKAAH) U
SKOHOMHYECKHE TPEOOBAHUS K PA3THIHBIM
TUIIaM 00BEKTOB TIPOCKTHPOBAHUS U
CTPOUTEINILCTBA; - COCTAB U IPaBUIa
MOJICUETa TEXHUKO-IKOHOMHUUECKUX
nokas3arenel, yauTbIBAEMBIX NIPU

['OTOBHOCT ~ NPUMEHSATH  OPH
peleHuH 3a1a4
npodeccruoHanTbHON JeSITeTbHOCTH
CHeUaIM3uPOBAaHHOE
MporpaMMHOE  o0ecrieueHue |
METOAbI HNCKYCCTBCHHOT'O
HUHTCJIJICKTA.

T'oToBHOCTH pa3pabarbiBaTh
OCHOBHbBIE MOJYJH
MHTEJUIEKTYalbHBIX cucTeMm,
BIafeTh ~ TNpHEMaMu  PELICHHs
MPaKTHYECKUX 3aj1a4 B

MPEeIMETHON O0JIACTH.




MIPOBEAECHUH TEXHUKO- YKOHOMHUYECKHIX
pacyeToB MPOSKTHBIX PEIICHHUN; - METOIBI
1 TIPUEMBI aBTOMATH3UPOBAHHOTO
MIPOEKTHPOBAHUSL.

[IK-2 CniocobeH y4acTBOBaTh
B pa3paboTke 1 opopMIIeHUN
APXUTEKTYypPHO-TU3aHHEPCKOTO
KOHIENITYaIbHOTO ITPOEKTa

NA-1IIK-2 YyactByeT B aHanu3ze

COJIep KaHUS IPOCKTHBIX 3a/1a4, BEIOMPATh
ONITUMAITFHBIE METOJIBI M CPENICTBA UX
pemreHus (B TOM YHUCIIEe, YIUTHIBAS
0COOEHHOCTH TIPOEKTHPOBAHHUS C YYETOM
norpebHocTe# uir ¢ OB3 u
MaJIOMOOMJIBHBIX I'PYIII IPaKIaH); -
y4acTBOBaTh B 0OOCHOBAHUH
APXUTEKTYPHO-IU3alHEPCKUX PELICHUMH,
BKJIIOYasl Xy/I0’KECTBEHHO- IIACTHUECKHE,
00BEMHO- TIPOCTPAHCTBEHHBIE U TEXHHUKO-
SKOHOMHIYECKHE 000CHOBAHHS. -
HCTIOJB30BaTh CPEICTBA aBTOMATH3AIIH
APXHUTEKTYpPHO- TU3aHHEPCKOTO
MIPOEKTHPOBAHUS M KOMIIBIOTEPHOTO
MOJICTAPOBAHUS

W-2 [IK-2 [IpumeHsieT coluaibHbIe,
(YHKIIMOHAIBHO-TEXHOJIOTHYECKHUE,
SProHOMHYECKHUE, ICTECTUUECKHE U
HKOHOMHUYECKHE TPEOOBAHHS K Pa3INIHBIM
THUIIaM CPE€AOBBIX O6'I)CKTOB, KOMIIJIICKCOB U
CHCTEM; - OCHOBHEIC CPEJICTBA U METOJIBI
APXHUTEKTYpPHO- TU3aHHEPCKOTO
MIPOEKTHPOBAHMUS, METOTUKH TEXHUKO-
SKOHOMHYECKUX PaCUYETOB MPOCKTHBIX
PEIIeHMI; - METOBI ¥ IPHEMBI
KOMIBIOTEPHOTO MOACTHPOBAHUS H
BU3yaJn3alun

1. HaumeHoBanme MPAKTHICCKUX 3aHATHIl

IIPOTPaMMHBIX CPEJACTB C
npumeHenueM MU

Ne HaumenoBanue tem aucuumiusel, | O0beM yacoB N3 HuX npakTuyeckas
UX KpaTKOe COepKaHue IIOATOTOBKA, YaCOB
S cemecTp
1. AHann3 COBPEMEHHBIX 3

2. dopmanu3anys 3HaHUH 3
Hcnonp30BaHnEe CEMaHTHUECKUX
CeTel JIJIs MPEJICTABICHUS 3HAHUI

3. Co31aHne OHTOJIOTHH B CHCTEME 3
Protége

4. Pa3paboTtka yueOHOI1 sKcriepTHOM 1,5
CHCTEMBI.

4 AHaIHM3 CyIIECTBYIONUX 3
00pa3oBaTeNbHBIX
1aTOPMEHHBIX PEIICHUMN.

Wroro 3a 5 cemectp 13,5

Htoro 13,5




CTPYKTYPA U COAEP)KAHUE MPAKTUYECKHN 3AHATHI

IpakTHueckoe 3aganue 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

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

npuMmeHenueM M.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHUE PECKOMECHAAIINHA

3amanue 1

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

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

programmy

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

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

Onpenenute ux HapaBJICHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiite BO3MOXKHOCTH, 00JacTu
HEJOCTaTKH W3YYCHHBIX HWHTEIICKTYadbHBIX
COCTaBbTE OTYET B TAOJIMYHOU PopMme:

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaliu3a

Hassanue [10 | Bosmoxxuaoctu | O0nacte CTOUMOCTH HcTounuk
WJIM CEpBHUCA, | MIPOTPaMMBbI MIPUMEHEHUS nHpopMarn
BEPCHSI (www. )



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

Cnenaiite BbIBoji O pbiHke I[10. Paccuuraiite yaenpHBIM Bec 1O 001acTH
npumenenus [10. M3006pa3ute pe3ynbrar rpaguiecku (IOCTPOUTE TuarpaMmmy).

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

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. UByuuth oOliee mpeAcTaBlIeHHUE O CEMAHTUYECKOW ceTu u ¢permax aJis
MIPE/ICTaBICHUS 3HAHUM.

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

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHYeCKasi Ce€Th — OTO OJMH U3 CHOCOOOB TIPEICTABICHHUS 3HAHUU.
M3HayanpHO CeMaHTHUYECKas CeTh Obla 3ayMaHa KaK MOJENb MPEICTaBICHUS
JOJITOBPEMEHHOW TMaMSTH B TICUXOJOTHH, HO BIIOCIEACTBUU CTaja OIHUM U3
crioco0oB npejcraBieHus 3HaHui B C.

CemaHTHKa — O3HAYacT O6HII/IC OTHOHICHUA MCKIY CHUMBOJIAMH H 00BEKTaMHU H3
9THUX CHMMBOJIOB.

EeMKOCTh
KJIacc
METAJLUIITYECKINL,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. [I.
TIPIIMED (dpapdoporsrii

[IpocTeiimuii 00pa3el; ceMaHTUISCKOU CETH

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

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

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



1s-a 1s-a

FOKA JacTodKa THIa
[
|
1
| I—
BlIageeT THe3I10 i
I | N— 9| part of
] BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTUYECKOU CETH

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

Iepuoa — «BECHA — JICTO».

[Tomywaetrcss wmepapxuyeckas cTpykrypa nousaTuss FOKO. Moxuo pa30outh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIeIOBaHUE CBOMCTB BETBU 1S-a.

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

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpaduu kakoro-mub0 perwona. J[yru: rocymapctBo, CTpaHa, KOHTHHEHT,
IMpoTa.

2. JUarHOCTHKW TJIa3HBIX 3aboneBanuid. Jlyru: kareropum Oojie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSTHUE, HAOTOACHUS, CHMIITOMBI.

3. pacno3HaBaHHMs XUMHUYECKUX CTPYKTyp. Jyru: ¢opmyrna BemiectBa, cBOHCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouemypbl TOMCKAa TOJE3HBIX HCKOmaeMbiX. Jlyru: HamMmeHOBaHUE
MCKOIIAeMOT'0, PACITOJIOKEHUE MECTOPOKICHHUsS, TIyOWHA 3ajJeTaHusi, METOJbI
TOOBIYH.

5. cyaebHod mpouenypbl. Jyru: ropuIdyeckoe JIMIO, COOBITHE, MEpBI
BO3JIEHCTBHUSI, CIOCOOBI pacciieIOBaHusl.



6. pacmpeneneHuss MPOAYKTOB IO Mara3uHam. J[yru: HMCTOYHMK CHaOXEeHUS,
HAaMMEHOBAaHUE TPOJYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  ITYHKT
TPAHCIIOPTUPOBKH.

1. OIIPpCACICHUA IPHUHAIJICKHOCTH XHMBOTHOI'O K OIIPCACICHHOMY BHIY, THITY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. kjaccuuKalMy TUIIEBBIX MNPOAYKTOB. Jlyru: HauMeHOBaHHE THPOIYKTa,
COCTABJISIFOLINE YaCTH, CIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHUS.

9. pacmo3HaBaHusl TUIa KoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApPTHAS
KOH(Urypamus, 00JacTb IPUMEHEHHSI, UCIIOJIb3YEMOE MPOTrPAMMHOE OOeCTIeUeHueE.

10. wmepapxmueckoit ctpykrypsl BJI. Jlyru: cuctema, cOCTOSHUE, Ha3Ha4YCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnonb3oBanue (ppeiiMoB 1151 NPeACTABJICHUSA 3HAHUI

@peiiMbl - ONH U3 PACTIPOCTPAHEHHBIX (POPMATTU3MOB MPECTABICHUS 3HAHUN B
OC. OpeitMm MOXHO TPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4eeK - cJIoTOB. Kaxkaplid CIOT COCTOMT U3 MMEHU U ACCOLMUPYEMBIX C HUM
3HauYCHUN. 3HAYEHUSI MOTYT MPEJCTaBIATh COOON JIaHHbIE, TPOLIETYPhI, CCHUIKH Ha
npyrue (pedMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHME OKa3bIBA€TCSd OYEHb
YIAOOHBIM JJIsl MOJCIMPOBAHUS aHAJIOTUM, OMUCaHUs 00JacTeil ¢ pOJOBUIOBBIMU
CBSI3IMU MOHSTUH U T.II.

JroOoi (peiiM COCTOUT U3 HEKOTOPHIX COCTABJISIIOIIMX, UMEHA M COJIEp)KAHUE
KOTOPBIX OMHUCAHO HIKE:

1. Umsa ¢peiima. O10 naentudukaTop, nprucBauBaeMblii ppeliMy, dppeiiM JoJKeH
MMETh UMS1 YHUKAJIBHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms crota. 9T0 nAEHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UMs BO (ppeiiMe, K KOTOPOMY OH IpHUHaANIeKUT. OOBIYHO UMl CJIOTa
HE HECET HHUKAKOW CMBICIOBOW HArpy3Kd M SIBJISICTCS JIMILIb HACHTU(UKATOPOM
JIAHHOI'O CJIOTA.

3. VYkazatenu HacieIOBaHMs. OTH YyKa3aTeM KacaroTCA TOJIBKO (PEHMOBBIX
CUCTEM HWEpapXWYECKOTO THIIA, OCHOBAaHHBIE HA OTHOIICHUSX ‘‘abCTpakTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl WHpopMaruio 00 arpubyTax CIOTOB BO
dpeitme BepXHETO YpOBHS HACJIEAYIOT CIOTHI C TAKUMH K€ UMEHAMHU BO (peiime
HUKHErOo ypoBHs. TunuunHble ykazatenu HaciemoBanus Unique (U: -
YHUKalbHBIN), Same (S: takoii xe), Range (R: ycranoBnenue rpanuir), Override
(O: urnopupoBath) u T.n. U moka3biBaeT, 4To (PpeiM MOKET UMETh CIIOTHI C
pPa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIEC 3HaYeHus, R -
3HauYEHUE CJOTOB (hpeiiMa HUKHEro YpPOBHS JOJKHBI HAaXOJUThCA B MpeEenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiima BepxHero ypoBHs, O - mpu OTCYTCTBUHU
yKa3aHUs 3HAu€HUE CJoTa (peiiMa BEPXHEro YPOBHS CTAaHOBHUTCS 3HAYEHUEM
cioTa (peiiMa HUKHETO YpOBHS, HO B CIy4yae OMNpPENETICHHs HOBOTO 3HAYCHUS
CJIOTOB (hpEHMOB HIDKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAYEHUN CIIOTOB.



4. Yka3zaHue Thna JaHHbIX. YKAa3bIBAE€TCS, YTO CIOT MUMEET YUCIECHHOE 3HAYCHHUE,
100 CIYXKUT yKazareneM Apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurenshsiii), BOOL
(06yneB), LISP (mpucoeaunennas nponeaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuua), EXPRESSION (Beipaxkenue) u np.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciaoTa JOJIDKHO
COBIMIAJaTb C YKAa3aHHBIM THIIOM HOAHHBIX 3TOIr0 CJIOT4d, KPOMC TOI'o0 OOJIDKHO
BBIIIOJIHATBCA YCIIOBUC HACIICAOBAHNA.

6. Jlemon. 3neck paercs onpenenenue ngemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. J[leMOoHOM Ha3bIBaeTcs TMpoIeAypa, aBTOMAaTHUYECKHU
3amyckaemasi Ipy BBIIIOJIHEHUU HEKOTOPOTO YCJIOBUS. JEMOHBI 3aITyCKaIOTCs TIPU

oOpalleHMH K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, JeMOH SBISETCA
Pa3HOBUHOCTHIO MPUCOCTUHEHHOM POLIEAYPHI.

7. llpucoenuHeHHas mnpouenypa. B kadecTBe 3HAUYEHHS CIOTA MOXKHO
UCIIOJB30BaTh IporpaMMmy mpoueaypHoro tuma. Korga ™Mbl roBOpuUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS MPOIEAYPHBIE U
JIEKJIApATUBHBIE 3HAHUSA, TO CUMUTAEM JAEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO HEpPapXUUECKON CTPYKTYpBlI SBISETCA TO, 4TO HHQpOpMAIus 00
atpuOyTtax (¢peiiMa Ha BEpXHEM YPOBHE COBMECTHO HCIOJb3YEeTCSI BCEMHU
(dpeitMaMy HUKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pepeHInu.

Hepapxuueckue (QppeliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay ¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperimbl
nokHbl comepxkath uHpopmanuio o JIATE, MECTE, HAZBBAHUUN TEMBbI,
JOKJIAJYUKE. Takum oOpa3zoM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIINA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUE U 10 pa3BUTHIO. OHU COCTaBIISIOT
nodepHre (periMbl. B HUX MOryT OBITh J00aBJICHBI CIOTHI: 00BEM TOPTOBIH H
OTOKET.



KoHiep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMepPY eCK I10 PA3BHTHIO
Aama Adama
Mecro MecTo
Tema Toprorma Tema PazpHIHE
JOKTaHHK JOKTa4HK
IS-A
02.01.92 4 KoHpepeHIHA
Aama
MecTo KongepeHi-zan K3 EMITTD

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

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

1. sK3aMeH Mo AUCHHUINIMHE 3a CCMCCTP Y IIPCIOAABATCIIA IIPU COCTABJLANOIINX:
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTC/Ib, OICHKA, CTYACHT, I10JIy4aThb.

2. BEIOMOCTh IPH COCTABJISMIOMINX: IHUCHIUILINHA, CTYACHT, JK3aMEH, CEeMecCTp,
npenojaBartesib, OlEHKa.

3. KOH(pEpeHIus M0 KOMMEPUYECKUM BOMPOCAM MPU COCTABJISIIONIMX: aTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlyueHHE OLIEHKM MPH COCTABIISIIONIMX: MPEnofaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. HWCMONB30BaHUS W3JACIWA TPU COCTABIAIONIMX: OpraHu3aIlus, pa3padoTka
TEXHOJIOTUYECKOTO peIleHus, uccienoBanne «husndeckoro 3¢ dexray, MeTOAbl
CO3aHUS U3EIHS.

6. mabopmarmonnas ctpykrypa bJl B MammHOCTpOEHUHU TPU COCTABISIONINX:
bu3nyeckue S(OQPEKTHl, TEXHUUYCCKUE PEIIeHUs, H3JeIus, OOBEKT IIOCTaBKHU
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

7. xmaccupukanus TPOAYKTa TPU COCTABIAIONIMX: Ha3BaHUE, 001acTh
MPUMEHEHMS, CITOCO0 XpaHEHHUsI, CIIOCO0 TPAaHCTIOPTUPOBKH.

8. aymutopus (ONMuCaHHWE) MPH COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YCHUE,
COCTABJISIFOLINE, MECTOHAXO0XK/ICHUE.

9. JKMBOTHBIN MHUp IIPpHU COCTABJIAIOIIMX: BUIA, THUII, CpCaa 06I/ITaHI/I}I, 0COOCHHOCTH
IIOBCACHUS.



IIpakTHyeckue padorsi 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

3. Omnpenenutsh NpeaMeTHYI0 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpuUMeEPE CO3JaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananm3upoBaTh CO3/aBaTh NpaBWiIa ISl TPOBEPKH

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

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

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

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0bl MOTOM HE OBUIO CIOXKHOCTEH ¢ ee popManu3anuei,
HEO0OXOJIMMO OMpPEAEIUTh KAKUMHU CYITHOCTSMH MOKHO ONEepupoBath. B manHOM
ciyyae 310 cymHoctu Moaenu RDF [1, 2] u sa3eika OWL [4], T.x. MHOTHE
CUCTEMBI M OMOIMOTEKH, B TOM uucie Protégé moanep>KuBaeT 3TU CTaHIAPTHI, U
OHM SIBJIAIOTCS HanboJjiee pacpoCTPaHECHHBIMU.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HbIMU CUHTAaKCHUCAMHU, peanu3ytomux ee [1].
OWL Takxxe MOXeT ObITh MpeoOpa3oBaH B HECKOJILKO HOTAIMWA U B JIFOOOW U3

s3p1k0B RDF [4]. KoHKpeTHBIE CHHTaKCHCHI OyayT OOCYXKIAThCs TO3JHEE U BCE

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



IIPUMEPBI, OTIMCAHHBIE HUKE MOTYT UX HE IPHUIECPKUBATHCS.

Onronorust B pamkax mozaenu RDF mpeamnonaraer omnpeneneHue JTr0ObIX
MOHATUN MPEeIMETHON 00J1acTU B BUIE TPOEK: CyOBEKT — MpeauKaT — OOBEKT.
MHokecTBO Takux Tpoek oOpasyer rpad mnoHaTud. CyObeKTbl U OOBEKTHI
UHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTHUPOBAHHOTO rpada, a MpeauKaThl Kak
ero Ayru (M ONpeAeNsiOT OTHOLIECHUS MEXAY CYIIHOCTAMH). BepiiumHbl moryt
OBITh CJENYIOIIUX TUIIOB: PECYPC, ITyCTasi BEPIIHHA.

Pecypc omnuchiBaeT HEKOTOpOE MOHATHE PEAbHOTO MUpa M pa3zielisieTca Ha
CCBUIOYHBIE peCypchl U CKaisipHble. CCBUIOYHBIE pPECYpPChl — 3TO HEKOTOpPbIE
MOHATHUS, KOTOpPbIE MOTYT HUMETh XapaKTEPUCTUKU (Hampumep, cMapTdoH,
cmaptpon SMGI65FZPHZER, »skpan). TakuM MOHSTHSIM NPUCBAUBACTCS
rnmoOanpHbI  yHHKaNBHBIA uneHTHuUKatop IRl (Internationalized Resource

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

TaKhe€ PECypChl MOTYT HAxXOJUThCS KaK Ha MecTe CyObeKTa, TaKk M Ha MECTe
00BEKTa B 3aBUCUMOCTH OT MPEANKATa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPBIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJSIOTCS MPOCTO 3HAYEHUEM ompeneraeHHoro tuma. COOTBETCTBEHHO, TaKUE
pecypcbl MOTYT HaXOAMTCS TOJbKO Ha MecTe oObekTta. Ho, mpu 3ToM Ui HHX
MOXET ONMPEAEIATHCA TUI U ISl CTPOKOBBIX 3HAUCHHUI MOKET OMPENEIIATHCS A3BIK.
Hanpumep, 1 Hamed mnpeaMeTHOM 00JIaCTH TaKUMHM  CYIIHOCTSIMH  MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaidb dkpana; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (I[BET; String; pyCCKUii).

Takxxe HEOOXOOUMO OTMETUTh, YTO «IPEAUKAT" TaKKe MOXKET ObITh
«CYOBEKTOM ™ WJIM «0OOBEKTOM ™ B paMKaxX JPYTUX TPOEK. ITO HEOOXOAMMO UTOOBHI,
HaIMpuMep, ONUCATh OTPAHUYECHUS] TAHHOTO OTHOILECHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJIHO M3 KOHUEMIMU MOJIENH, MPEIUKAT MOXKET CBS3bIBAaTh TOJIBKO 2
pecypca. Ho, 310 pemiaercs ¢ MOMOIIBIO BBEICHUSI TPOMEKYTOUHON BEPIIMHBI U
pa3zeieHueM CBS3M Ha HECKOJbKo OuHapHbIX. Ilpu 3TOoM BepmmHa He Oyner

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €l HET CMBbICHIA JaBaTb YHHKaHbHLIﬁ
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rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
HmeHHO A7 TakuxX BEpUIMH U BBeJEH oOcyxnaeMblii Tun. [Ipu sTom He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMapTdoH oO0namaeT  psaoM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
cyuHocTh. [Ipu 3TOM 17151 HaC OH ABJIETCS HEOTHEMIIEMOM YacThiO0 cMapT(doHa, a
MPOU3BOJUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIC MOJAEITU IHUCIUIES OT Pa3HBIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHUK. Torga MOXeET ObITh
1eJIeCO00Pa3sHO HCIOJIB30BaTh IyCcTyl0 BepuminHy. C Ipyrod CTOpOHBI, €CIIH
IIPOU3BOMTEIIb IPUCBOMI IAHHOMY JHCILICIO ONPEAEIICHHBIN KO, TO MOXET ObITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
Opyroi cmaptdoH, a Taxke OyIeT Ipolle pealu30BbIBATh, HAIPUMEP, 3aIPOCHI
JUISL OIIPENIEIICHUSI CEPBUCOB, I'/I€ €CTh B HAJWYMM JAaHHBIN qucruieid. s npumepa
IIyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PELICHUE™ y KOHKPETHOI'O

JUCILICS

SM-D-G965FZPHSER pazpemieane X
_X Topu3oHTaIb 2960
_x BepTukaib 1440

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-GO65FZPHSER 2960

pasgeweHue roODU3I0OHTaNb

>

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHne Tucruies

CTOUT OTMETHUTb, YTO JAHHBIC TMOHATHSA TaKXKE MOXXHO OBLIO OIHKCATh C
UCIIONIb30BaHUE 2 CBS3CH «paspelleHue rop—, «paspemeHue Bep—~ u  0e3
IPOMEXKYTOUHOM BepIIMHBI. YTO IMOKa3bIBAET, YTO CO3/JaHNE OHTOJOTUH OCTACTCS
BapUATHBHBIM IPOIECCOM, 3aBUCSIIMM OT KOHKPETHBIX IEJeH W MPeaIOYTCHHMA
pa3zpaboTuuka.

Kaxk mnpaBuno IRI pecypca cocroutr wu3 wuaentudukaropa b3 wm



OPOCTPAHCTBA HMMEH M UACHTU(PUKATOpPA TMOHITHUA B HeMm. Hanpuwmep,

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

MOHSITUE «phonel— B b3 TOBapOB C UACHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UTtoOb He mnHcCaTh KaXABIH pa3 MOJHBIN
unaeHtTudukarop b3 wiM mpocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoHO 3amucbiBaTh «mo:phonel—, rae mnojg «mo:— Oyner
noApazymeBathcs noiaHeiil [IR1 B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIINIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT TUIBI, KOTOpPbHIE
MO>XHO HCIIOJb30BaTh B OHTONOrMsX Ha ©Oa3ze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemenue pucmies Mo
TOPU30HTAJIM MOTJIO OBITH OMHCAHO CJEAYIONUM O00pa3oM: X TOPHU30HTANb
“2960”"xsd:integer. OcHoBHble moOHATUS u3 rdf, rdfs, xortopeie OyayT
UCIIOJIb30BAThCS B paMmKax JaHHOM pabotel: rdfs:Resource (monstue pecypca,
onucanHoro panee), rdfs:Class (monstue xkmacca), rdf:Property (monsitue
otHomieHus ), rdfs:subClassOf (oTHoOIIEHHE, KOTOPOE OIpEeAeNsIeT «CyObeKT ™ Kak
noakiace «oowekrta™), rdfs:subPropertyOf (oTHomienue, koTopoe ompeaensier
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOWIEHME, oOmpenesstonee Oo0JacCTh OINPEACIICHUs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOLIEHUE, ONpeaessolIee 00JacTh 3HAUEHHS JPYTroro OTHOLEHU),
rdf:itype (OTHOIIEHHE, KOTOpOE OIpeaeiasieT «CYOBEeKT™ KaK JK3eMILIP
«o0BeKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUN. OH
MMEeT HECKOJbKO BapHAHTOB CHUHTaKcHca (B TOM uuciie (yHKIIMOHATBHBIN), a
TaK)Ke MOXET ObITh IpeoOpa3oBaH B noOoi u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, 1o B Hamiem ciydae oH OyJaeT WHTEPHPETUPOBATHCS Kak
HajacTtporika Hax RDF, kotopass yTO4YHAE€T MNOAXOJ K CO3/IaHUIO OHTOJIOTHH,
paciImpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 MPOCTPAHCTBA
UMeH owl).

b3, co3zmannbie ¢ ucnonp3zoBanuemM OWL npeamnonararor, 4To Ha HUX
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MPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMMPOTUBOPEUUBOCTH b3,
BBIBECTH HOBBIE OTHOILICHMUS.

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bcee monsitus, onmcanHble paHee B pamkax RDF, a Takxke
HeKOTOpble HOBbIE 13 OWL;
2 Boipaxkenus. Onucanve MOHATHA 4Yepe3 KOMOMHAIIMIO MHOXKECTBA JIPYTHX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca uyepe3 BblpakeHue. Hampumep, «Kamepodhon— — 310 TenedoH, KOTOPHIA
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelIeHUEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI U YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJKHBI OCTaBaTbCs MCTUHHBIMH. Hanpuwmep, Ha OTHOILICHUE
«noTHocThl IMKceneii— MOryT OBITh HAJOXEHbl OrpaHUYEeHHs Ha 00JacTh
ONpENENeHUs] — IK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0e
yucio—. [Ipu sTom ecnu B 6aze 3HaHuit OyaeT Tpoitka «G mmoTHocThl IMKcenein
529—, TO 3TO MOXKET MPUBECTU KaK K omuOke (ecau G TOUHO HE MOXKET SIBIATHCS
AK3EMIUIIPOM Kiacca «Jlucmiei—), Tak W K BBIBOJY HOBOTo OTHOIIeHUs «G
rdfitype Jucmeni—.

Kak ywxe Obuio ckazano Bbeiie, OWL no0aBnser HOBbIE TOHSTUS U
akcuoMbI. /{7151 maHHOU paboThl HEOOXOIUMBI CIIETYIOIINE TTOHATHUS
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBnsronuiics mpeIkoM BcexX KJ1accoB. AHaJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

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

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

object/data property, siBistroreecs mpeakoM Becex Object/data property;



6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, rae yl u y2 paszHbie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHomeHHe, NeKTapUpyIolee, YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMIUIIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTHUHU HE MOKET CYyIIEeCTBOBATh JiBa TpuruieTa «x rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOTUMBIE IS COCTABIICHUS BhIpaXeHH. by yT onuchiBaTh
npu nosasieHnu (owl:members,, owl:unionOf u 1.71.)

Teneps, Korja CylHOCTH, KOTOPbIE MOTYT OBITh UCIIOIb30BaHbI, 0003HAYECHBI,
MOJKHO CITAHUPOBATh 00IIIee onrcanne npeameTHon obaactu. OHO pa3zeneHo Ha
OIMKMCAHME KJIACCOB, SK3EMILISIPOB M OTHOIICHUIM MEXTy HUMH (PHUC. 2) U ONHCAHKE

caMUX OTHOIIIeHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

rog, BbiNycKa
5 npoussoamuTens
& — Tosap il SM-G965FZPHSER
[}
-2 rdfs:subClassOf \‘\
2 SM-D-G965FZPHSER
T CMapTPOH rdfitype AvaroHans TEXHONOrNA 4acTb
. 3KDa 3roT! HUA 3KPpaHa
L— Yactb TOBapa uper AMOLED
P v | P _| Exynos 9810
— 6.2 paspgeweHne us
|| Y 3KpaHa KON-BO
Oucnnen T aHa M/TH aneo
§ nuKcenei 16 8
"Uw" L Kamepa 529 paasjo Ta::i paspelwieHre yactoTta pabpTh
ks BEDTUKA/JIb  npoLeccopayrL
w
2 sa [2.9, 1.9]
5 |— npoueccop /d/y 5 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBaOIIETO KJIACChI, IK3EMILISAPHI U UX OTHOIIEHUS B

paMKax onucaHus cMapTHOHOB



owl:Property

. cBoboaHoe
rdfs:sylsProheRyOf rdfs:range
—— 4acTb TEeKCTOBOE | xsd:string

rdfs:domain rdfs:range \

L—» Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L | Hacwro% paspelueHue
Koa npoussoautens —
/ rdfs:range
HUCNOBOE: 4 TexHOI0rMA N3roTOBNEHMA PaspelueHme
rdfs:range SKpaHd
wsifdonbis rdfs:subPropertyOf \dfsidomam
rdfs:domain [Oucnneit
rog, Bbinycka _/ rdfs:domain
aspelleHue
[MaroHanb 3KpaHa (= pasp

FOpPU30HTaNb

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

CMapTPOHOB

B pamkax mnpuBeneHHOro (parmMeHTa KiIaccOB BbIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBap», «CMapTdony». Takxke BblAIEHb HEKOTOPbIE OTIEIIbHBIE COCTABIISIONINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJIBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIe OOJbllIeé BCEr0 HMHTEPECYIOT IOKyIarened M Haumbosee IEHHbl INpU
o0paboTke nHpopMayu 0 ToBape. OcTanbHbIe XapaKTEPUCTUKH OYAYT 3a/1aBaThCs
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KauyecTBE MpUMepa TaKUX OTHOLIEHHH MOXKHO BHUJIETh: «TOJ
BBIITYCKa», «KOJ Mpou3BoAUTENs»). CTOMT OTMETUTb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanpl B aOCTpaKTHOM BHJIE U UX KOHKPETHOE 3aJaHHE
OyZneTr 3aBHCETh OT HCHOJb3YEMOr0 CHHTaKCUCa W/MIM  BO3MOXKHOCTEH
WHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax mpuBeAeHHOTO (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo n30exaHue H3IUIIHEH KOHKpeTH3alMH (IpU

peanu3anuy pas3fefieHHe JenaeTcs OuYeBHIHBIM 00pazoMm). B pamkax mpsmbix



HaCJIEeTHUKOB «owl:Property» BblneIeHbI THUIBI BO3MOYKHBIX OTHOLICHHM: «4acTh)
(1151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(IaHHBIE CBOWCTBA ONPEACNSAIOT TPYIIy CBOWCTB, OOBEAMHEHHBIX OOIICH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yhOpouieHus: JanapHeimeit oOpabotku. I[lom TEKCTOBBIMH MMOApa3yMeBarOTCs
KOHKDETHBIE 3HA4YEHUsS, KOTOpPhIE IOTOM MOTYT OBITh MpeoOpa3oBaHbl B
nepeunciasieMbldi THN. B pamkax CBOOOIHBIX K€ OMHMCAaHUS MOTYT COJAEpKaTh
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3aMHCAaHHYIO Pa3HbIM 00pa3oM
U T.A.), «unknown» (Tpymma XapakTepUCTHK, N00aBIISIEMbIX aBTOMATHYECKU B
nporiecce cOopa uHPoOpMaluu, JIi  KOTOPHIX HEBO3MOXHO  OIPEICTUTh
IPUHA]JIEKHOCTD K paHEe OMMCAaHHBIM IpyIIaMm).

Heo0xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 TpUBEAEHBI TOJIBKO
¢parmenTsl rpada ans ynpomieHus. OcTaBmmecs (QparMEHTHl ONMCHIBAIOTCS
aHAJIOTUYHO U He 00JIaJatoT TOMOJHUTEIbHBIMA OCOOEHHOCTSIMHU.

T.k. onKcanue TOKHO NMOApa3yMeBaTh BOZMOXKHOCTh cOOpa HHPpOpMaluu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
3TOM OyJAeT NPOUCXOAUTH 100aBIEHUE HOBBIX CYLITHOCTEM:

1. IlosyunTh € AETAJIBHOM CTPAaHMIBI TOBAPA CIMCOK XapaKTEPUCTHUK B BUIE
«Ha3BaHHE
— TEKCT» U JIPYTUX HEOOXOAMMBIX OTAENbHBIX MOJeH (CChUIKA, KO TOBapa,
KaTeropus u T.1.);
2 [IpousBectTn mouck mnoakiaacca kimacca «ToBap», COOTBETCTBYIOIIETO
KaTEerOpUM PacCMaTpuBAEMOro ToBapa. ECIu He HalIEH, TO CO3/1aTh,
3 Co3pmarp 3K3eMIUISIp MOJMYYEHHOro B 1.2 kiacca (nokanbHas 4acth |RI
dbopmupyetrcs kak «Kox mnpousBoauTens» win kak «Koxg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaK0M XapaKTEPUCTUKA
4.1. TlpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHCAHUS KaKOro-To M3
noakiaccoB knacca «Hacts ToBapar. [loakmaccsl knacca «Hacte ToBapa», a

TAKKC OTHOIICHM:, CBA3aHHBIC C HUMHU 3alaHbl 3apaHCC U HC U3MCHAIOTCS B



nporecce coopa uHGopMau. s KaKA0ro U3 TaKMX KIAcCOB 3aJar0TCs

CIHCKHU TOJeH U mpaBwia uX npeodpazoBanusi. KoHKpeTHbIE pealn3anuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJIYYHTh SK3EMIUISIP (a MpU OTCYTCTBUHU CO3]aTh)
COOTBETCTBYIOIIEH yacTu (popmupoBanus JokaibHOU yacTu IRI st Takux
yacTel Takke mponucaHo B mpaBwiax u3 1. 4.1.). nsg momaydeHHOTro
AK3EMIUISIPA 337aTh OTHOLIEHHWE, CBA3BIBAIOLIEIO €ro C pacCMAaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCUTCS, TO HAWTH OTHOIIICHUE 10 UMEHH XapaKTePUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKMM MMEHEM KaK JI0YepHEEe CBOMCTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3arh
DK3EMIUISIP TOBAapa C pPacCMATPUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJYYEHHBIM OTHOIIEHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxona. B oTnuuuum ot

PESIIUOHHON MOJIETH, B JI0OOOM MOMEHT JIETKO MOTYT OBITh J100aBJICHBI HOBBIC
OTHOILICHHS], TPOU3BENICH EPEHOC UX B APYTYIO TPYyNIy, IPOU3BEICHO 3aJaHUE UM
HOBBIX orpaHudeHuil. Takke padoTa ¢ ONMKUCAHUEM MPEAMETHOW 00JIACTH B LEJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WM JH000M MHTepecytoniel Hac mozaenu. [Ipu
ATOM M3MEHEHUs, KaK MPaBWJIO, HE BEAYT K JIOJITOMY OXHUJAAHHS (T.K. YaIlle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TonyuuB oOriee HepopMaIbHOE OMUCAHUE MOJIEIH, MOKHO TMPHUCTYIATh K
ee (popmanuzanuu u peanusauu b3 ¢ ucnonb3oBaHMEM KOHKPETHOTO CHHTaKCHCa
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HAeNaTbCid MapauiebHO C
MCIIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TOCJIE  3allyCKa  CHUCTEMbl  HEOOXOIMMO  3a/aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wugeHTUdUKATOP TaKXKEe OMpenenseT W 0a30BbII
npedukc. Jns U300paKEHHON OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3aBACMBIX

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



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

File Edit View Reasoner Tools Refactor Window Help
© goods (http://myontologies.com/goods) ~ Search.
|Active ontology | Entities | Individuals by class DL Query |
[LILILE A Mhttp://myontologies.com/goods| 6 Metrics
Ontology Version IRI
Annotations
Class axioms
'Ontology imports | Ontology Prefixes General class axioms |
Direct Imports
Indirect Imports
No Reasoner set. Select & reasoner from the Ressoner menu v/ Show Inferences i

Puc. 4 Bxkimagka «Active ontology» B cucteme Protége (a — maHensb B BKJIQJOK C

aKTUBHOMU BKJIaJKOM «Active ontology»; 0 — MACHTHU(PUKATOP OHTOJIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

@ goods (hitp://myontologies.com/goods) ~ Search...

a
Active ontology | Entities |Individuals by class DL Query |
Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes  |Annotations |Usage
Data propgtties Annotations: -

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

DuplicattAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRI (Rename)... Ctrl-U

ENEEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

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

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKiIagkon «Enititesy; 0 — maHenb BI0)KEHHBIX BKIIAAOK BKIIagku «Entitiesy ¢
aktuBHOM Bkiaakol «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONKuK

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOOMMO CO3lIaTh HEpapxuio KimaccoB. s 3Toro HE0OX0AUMO

BBIJICNIUTh KJIACC, TMOJKIAcCCaMUd KOTOpOTO OyAyT BEpXHHE KIJIACChl Halen



uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocme 3Toro BBI3BIBATH
KOHTEKCTHOE MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpaTh myHKT «Add
subclasses» (puc. 5r). Kimaccol Takke MOTYT J00aBIATHCS 110 OAHOMY (pHC. S1).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOsSIBIS€TCS OKHO
n00aBiieHUs MepapXuu nojakiaccoB (puc. 6). Kaxaas BBeeHHas CTpOKa B TAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (myTeM J00aBJIEHHS B OHTOJIOTHIO TPOEK «X
rdf:type owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onHToONMOrMuU}#{00paboTanHOEe MM Kiacca}» (B pamkax
00pabOTKH MMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHA Mpo0eIa Ha «_»);y —
IRI ponurensckoro knacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3amaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTaJIbHBIX (OTCTYIHI 3a7aeTcs Kak « Taby).
[Tocne nHaxatust Ha «Continue» MOSIBISIETCA OKHO, IpeJjararolee co3aarb s
BCEX CO3/IaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHoIIeHUs «owl:disjointWithy. Jlns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxkHO co3maHus HepapXHuu MOJKIACCOB B cucteMe Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepelitn Ha Hee (puc. 7). 37ech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABICHUS  NO3BOJUT HAaM  yBUJETh KAaKM€ HMEHHO  TpPOWKH
WHCTPYMEHTAJIbHAs CHCTEMa CO3/ajla Ha JaHHbIM MOMEHT M JIy4dlle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPBIX CIIydasiX MOBEJICHHE CUCTEMBI MOKET OBbITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHUE MO ymMod4aHuto). [ns aroro
HeoOxoauMo coxpanuTh oHtojoruto (File -> Save As). I[Ipu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v . H = =
BTN Bl (B %[A04[A[d [R6[Q @@ @5 e
PaspelweHnue
" Tosap
e dYacTL_toBapa ¥ !
) Tosap l'* . [ ) Paspewenne ] @ Yacrs_tosapa |
e L = =i - D <y
& Kamepa ] [ & Axkymynsirop ] [ Mpoueccop ] [ } CmaprdoH ] [ [ucnnen

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB NOJyYMBIIMICS (haiil MOKHO YBHUJETh NPUBEICHHBIN aaliee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpeznenenue o01ero nmpegukca BCEX CO3AaBaEMbIX CYIIHOCTEH (naiiee

MOXXHO BMECTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npepurcos owl, rdf, xml, xsd, rdfs
# «.» SIBIACTCS CUMBOJIOM Pa3aACIINTCIIEM TPOCK

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

#«;» SBISETCS CTIENUAIBHBIM Pa3feUTENeM TPOEK M MOCJE HEro UieT

JIBOMKA «IIPEIUKAT — 00BEKT», a «CYOBEKT» OepeTcs U3 NpeablIylie TPoKu
:Axkkymyasatop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. ar0 skBHBaJieHTHO 3amucu <«:Akkymynsarop rdf:itype owl:Class
: Akkymyasitop rdfs:subClassOf :Hacts_ToBapa»

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

:Pazpemenue rdf:type owl:Class .

#]lanee onuckIBarOTCA OOIIME aKCMOMBI. B Haliem cirydae 3To HECKOJIBKO
YCIIOBHI Ha TPYMIBI KJIACCOB OJHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITH PK3EMIUISIPAMH OJJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIIHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :AxkkymynsaTop :Jucmeit :Kamepa :Ilporeccop )] .

[IpeoOpa3zyemM TMOCHENHIOIO 3amuch B BUJ TPOCK JUIsl €€ TOHUMaHUA,
YYHUTBIBAas 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIE Y3IbI; «()» — IO3BOJISAET
3a1aBaTh CrUCKU (s 3amanus cnuckoB B RDF ecth cenmanbhblil kiaace rdfiList
u otHomienus rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

_y rdf:type rdf:List . _y rdf:first : Axkkymymsatop . _y rdfirest _e.



_erdf:type rdf:List. _e rdf:first : Iucmeti . _y rdf:rest | .

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

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

DOTO0 TakkKe MOXKET OBITh 3aMMCaHO0 B  (PYHKIIMOHAIBHO  CTHIIC:

DisjointClasses(
:Axkymynsarop :ucreit :Kamepa :IIporeccop )
[TormmaHnue CTaHAApPTOB M CHHTAKCHcCa oOJerdaer aaidbHEHIIyr0 paboTy ¢
OHTOJIOTHEN (B OCOOEHHOCTH palOTy € 3alMpocaMu U PEeIaKTUPOBAHHE OHTOJIOTHH
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce orneparuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3TaHUS
MyCTBIX Y3JIOB, HO TIPU 3TOM CHUCTEMa B COCTOSHUU WX TOHATH B OOJBIIMHCTBE
cinydaeB). Takyke CTOMT OTMETHUTD, YTO MHOTHE OTMCAHUS TaK WM WHAYE MPUIETCS
MUCaTh CaMOCTOSATEILHO B COOTBETCTBUU C OMpeesieHHbIM cuHTakcucoM (defined
classes, clOXHBIE OrpaHUYEHHS] HA TOJS U T.JI. PEATU3YIOTCA B CHCTEME C
ucnoas3oBanueM Manchester Syntax [7]).

Hanee nHeobxomumo 3amath Object Properties. OHm 3amar0Tcsi aHAJOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

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

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

|Individuals - | = =owl:topObjectProperty — http:/www.w3.0rg/2002/07/owiktor
\Annotation properties  Datatypes = Annotations Usage |
‘P’gta pTOperﬁ§S Il Annctations: owl:topnjectProrty EMEDE]

Classes  Object propemesa ‘Annotations

" ] Asserted ~
Add sub-properties...f_
0)
Functional Equivalent To
e SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct & reasonar from the Pessoner menu ¥ Show Inferences S



Puc. 8 Jlo6aBnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—

KHOIIKa J100aBJI€HUS UEPAPXUU OTHOIICHHI)

Ha nanHom sTarne He0OX0aUMO 33/1aTh CBOMCTBA «4acTh» U «pasperieHue». Jlanee
OTMIIIEM 3TH CBOMCTBa MojapoOHee, a UMEHHO 33JaJUM 00JIaCTb ONpEeNeTICHUs U
o0JacTb 3HaUCHUSI.

J1ist cBOMCTBA «4acTh» 00y1acTh onpezaenenus « ToBapy, 001acTh 3HaYEHUS
«Yacte_ToBapa». Jlms Toro, 4ToOBI 3amaTh ATy HH(POPMAIIUIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HailTu pasgen «Domains» B MOSBUBLIEMCS

OnUCcaHUM U J00aBUTh HOBYIO 3amuch (puc. 90), BHIOpaB COOTBETCTBYIOIIUI

KJ1acc cyurHocren (puc. 9r).

4acTb

File Edit View Reasonsr Tools Refactor — :
* ‘ \Data restriction creator Class hierarchy \
< htip://mycntologies_com/goods . . [ . P
o, eeds b menicbars M) | Class expression editor | Object restriction creator |
Active ontology  Entities | Individuals by “* © = Asserted -
Individuals v © owl:Thing
Annotation properties  Datatypes ;f‘?’pe‘”e"“e
Data properties iHhe
5 5 e D
Classes Object properties
T= G| Asserted ~
v-mowl:topObjectProperty
acts |
= pa3pelleHune
OK Cancel
Transitive = gwi-topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
=3
Irreflexive Tonap

Ranges (intersection) =+

No Ressones set. Select s ressoner from fhe Ressoner menu |V Show Inferences |

Puc. 9 3aganme wundpopmammm o Object Property B cucteme Protégé (a —

BBIJICJIEHHOE CBOMCTBO «4acThb», O — KHOIKa J00aBJIEHHS HOBOM 00JacTH
ompenesieHus, B — KHONKA pEAaKTUPOBAHUS  CYIIECTBYIOIIEH  o00yactu

OIIPCACIICHUA, I' — aKTHUBHAA BKJIAAKAa HCPAPXHMM KJIACCOB IIpU 3adaHHUH oOmacTn

oTmpe/IeJIeHUs] CBOICTBA)



[Tpu 3TOM BO3MOXKEH HE TOJIBKO BHIOOP M3 CYIIECTBYIOIIMX KJIacCOB, HO H
3alande uepe3 BbIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCSI OJHUM W3 TIPUMEPOB, T/ TPHUACTCS
ucnosb3oBaTh Manchester Syntax, a He mpocto rpaduueckuii uHTEpdEc).

[To amamorum co3natorcss Data Properties. IlonHbBIH CHHUCOK CBOWCTB,
co3/laBaeMbIX B gAaHHOM b3, mpuBeneH Humxke (IpU CO3AaHUM HEOOXOAUMO
3aMEHUTH «;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJ TIPOW3BOJUTEINS; I[BET 3asSBICHHBIA MPOU3BOAMUTENEM; CETh 2g;
ceTb 3g; uactora lte; dopmar sim KapThl, TEXHOJOTHS W3TOTOBJICHHS DKpPaHAa,
MaTepuan KopIllyca; 3aluTa KOpITyca; 3allluTa »>KpaHa; CTENEHb 3alllUuThl;
OllEpallMOHHAsl CHCTEMaA; IPOU3BOAUTEND IPOLIECCOPa; MOJENb IPOLECCOpa;
KoH(purypamus nporeccopa; rpapuueckuii yCKOpUTEIb; TUIT BCIBIIIKA OCHOBHOU
KaMepbl

YHCIIOBOE

roJl BBIIYCKA; YMCIO SImM KapT; AUAroHaldb HKpaHa; pa3peuieHue
TOPU30HTAb; pa3pellieHue BEpPTHKaIb; pa3pelieHue Kaap/CeK; TIIOTHOCTh
MUKCENIel; KOJIMYEeCTBO I[BETOB JKpaHa MJIH; KOJIMYECTBO sJIep; YacToTa
mpoIrieccopa ITil; 00beM OnepaTUBHON MamsTH r0; 00BEM BCTPOSHHON NaMSTH T0;
MaKCUMaJbHBIA OO0OBEM KapThl TNaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJINYECTBO METAIUKCEIEH OCHOBHOM KaMephl; ameprypa OCHOBHOW KaMeEphl;
KOJJMYECTBO METAIUKCENeH (POHTATBLHON KaMephbl; KOJIMYECTBO (PPOHTATLHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMst paOOThI B pEKUME Pa3roBOpa; Bpems
paboTHI B PEKUME OXKHUIAAHWS; IIIMPHUHA; BBICOTA; TOJIIMHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOW KaMeEphl, ONTHYECKas CTaOWIM3aIlus
OCHOBHOW KaMephbl, HaJIMYME BCHBIMKA (QPOHTAIBHONW KaMephbl; HAJIWYUE
OecrnpoBOAHON 3apAIKH

CBO0OOIHOE



KOH(UTrypamusi Tporeccopa; IaT4UKd; OCOOCHHOCTH OCHOBHOMW
KaMepbl; KOMIUICKTAIUs; OMOMETpHUYECKast 3aIIUTa; OCOOCHHOCTH
Jist HUX Takoke HeoOX0IUMO 3a7aTh 00J1acTh ONpeieeHus] 1 001acTh 3HAYCHUSI.
CTOUT OTMETHTH, YTO JJISi BEPXHUX CBOWCTB B HEPAPXUU OYACT 3a/1aBATHCS TOJIBKO
o0nacTe 3HA4YeHHUs, T.K. TaKHE OTHOIICHUS KaK «YHCIOBOE» MOTYT CBS3bIBATH
110001 «cyOBeKT», HO TOJNBKO ¢ uncioM. OKHO 3aaHue o0nacTh 3HAYEHUS Ui
data properties oTnu4aercs OT aHAJIOTWYHOTO A object property (puc.10). s
CBOWCTB «YHCJIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOTMYECKOe» 00JacTb
3HAUEHHUA 3a/1a€TCs C UCIOJIb30BaHMEM BKIIaku «Built in datatypes», Ha koTopoi

BbIOMparoTcs Tunbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

4YMCIoBOE X

[Data range expression |
'Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:.decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 OxnHo 3amanus o0nactu 3HadeHus s data property B cucteme Protégé

I[J'ISI HCKOTOPBIX CBOMCTB HCO6XOI[I/IMO 3aJ1aTb JOITIOJIHHUTCJIBHBIC

OT'paHHUYCHUA. J.IJ'DI 9TOro HCIOJB3YCTCA BKJIaJdKa «Data range CXpI'GSSiOl’l» 141



Manchester Syntax. Pa3bepem HekoTopbie u3 cBoiicTB. dopmarbl cuM Kapt
cranpaptu3upoBansl: [lomnopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). IlotomMy MOXHO 3a/1aTh

JIOTIOJTHUTEIHHOE OTPAaHUYEHUE Ha CBOMCTBO «popMmaT sim KapTeD» (puc. 11).
dopmaT_sim_xapTbl >

'Data range expression
‘Built in datatypes J

{"1F;':ll’ ll2FFll’ IISFF"’ H4FFI|’ IIE-SIMII}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETHHBIX OTPAHUYEHUHN HA CBOMCTBO «(dopmaTt sim
KapThI
PaccMmoTpum, 94TO mpu 3TOM co3aeTcs B (aitie OHTOJIOTHH:
:(opmat_sim_kaprtsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :tekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BuIHO, myig omucaHusi 00JIaCTH 3HAYEHUM CO3/1aeTCsl MYyCTOM Yy3e,
KOTOpBIN SIBIIsIETCA TUIIOM AaHHBIX (9kx3emruispom rdfs:Datatype) u  ero
DK3EMIUISIPHl MOTYT TPUHMMATh 3HAY€HUs W3 3aJaHHOrO CHHucKa (3a cuer
ucroyib3oBanus otHomeHuss owl:oneOf). Ilpu mcmonp3oBaHWM OrpaHUYCHUN Ha
data property mycroii y3em rdfs:Datatype co3maercs Bcerma, malbHEUINE
KOHCTPYKITUU 3aBUCAT OT BBEJICHHOTO pa3pabOTYMKOM. PaccMOTpHM BO3MOJKHBIE
KOHCTPYKITUH JIJISL 3TOTO TOJIs TOApOOHEe:

1 {} — 3axaer crucok 3HAYEHHUH, B paMKaX KOTOPhIX MOTYT OBITh TOJBKO CKa-
JISIpHBbIE 3Ha4YCHMS (BO3MOYKHO MCITOJIB30BaTh 3aJlaHUe THUIA JaHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

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



3 JIto6oe ckansipHOE 3HAYCHUE

4 [ — orpanuvenue Ha 3Ha4YeHHWE, KOTOpBIE HIYT IOCIE THUMA 3HAYCHUS.
Hampumep, xsd:interger[> 0] COOTBETCTBYET 1I€JIBIM CTPOTO MOJIOKUTEIHHBIM YHC-
gaMm. OrpaHudeHHs] MPOIHUCHIBAIOTCS B HEOTPAHUYECHHOM KOJUYECTBE depes
3amsTyto, Hamnpumep: xsd:integer[> 0 , < 100]. OrpaHudenusi, KOTOpble MOTYT
MOHA00UThCS B paboTax: Bce 3HAKHM CpaBHEHUS (>, <, >=, <=), IPOBEPKa CTPOKH
0 peryasipHoMy BbIpaxeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxomumo
OTMETHUTb, YTO PETYJSPHOE BBIpAXKEHHWE B TaKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEH CTPOKH, a HE WIIET MOJOOHBIE BXOXKIEHHUSA. T.e. aHAJOTUYHO BBIPAKCHHUIO
«0-9]{4}%» B 0OBIYHO¥M cHUTYyaIIHN).

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

PaccMoTpum  cBOMCTBO «roji BbIMycka». OH JOMKEH OBITH IIEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM HEe MeHbIUM 1973 wunu uensiM He Oosee dYem
JIBY3HAQYHBIM 4YHCIIOM (B clly4ae, €CJIM YYUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHon 3amucu «20», «21», a He nemaeM IpeoOpa3oBaHHME 3apaHee).
[Tonp3ysich HOBBIMM BO3MOXXHOCTSIMM, W3MEHHUM 00JacTh 3HAUYCHHUM CBOMCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amamum
CBOWCTBY «TOJ BBINyCKa» orpanudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpaxkeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

‘ron_Beimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :gucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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



[IpuBeneHHOE BBIpAKEHHWE HECKOJIBKO ciioxHee Manchester Syntax, HO
MO3BOJISIET TOJIYYHTh TOHUMAaHUE Kak pa0doTaroT BhIpakeHus B TepmuHax RDF u
KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBatOTCSl.

Cozpmatorcss 2 mycThix y3na ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxlInclusive 99, xotopsie o0beaunsitorcsi B RDF cmmcok (rdf:List depes
cokpaiieHHoe omnucanue «()»). Jlaiee co3maeTcs HOBBIM MyCTOM y3en — THI
JAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopble coeauHsETCS
oTHomeHreM owl:withRestrictions ¢ co3maHHBIM paHee cnuckom. IlomHOCTBIO
aHAJIOTUYHO CO37aCTCs €IIe¢ OJWH THIl JaHHBIX, OCHOBAHHBIH Ha integer, HO C
JIPYTUMU orpaHndeHusMA. [loce 3Toro co3maeTcs emie OANH HOBBIM THUI JaHHBIX,
KOTOpBIE ompesensercs kak odbenuHenue (owl:unionOf) coszmanHbIx panee. U
MMEHHO OH SIBJISIETCS OOJACThIO ONpeiesieHus Hamiero cBoictsa. Ilpu stoMm mo
bakTy, co3JaHHBIE TUIBI WHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHS BO3MOKHBIX
3HAUYEHUN U MOTYT paccMaTpUBaThCS Kak MHOKECTBA.

Ha ocrampHbIe CBOWCTBAa OrpaHWYCHHS MOTYT OBITh  HAJIOKCHBI
aHanornyHo. Kak MUHHMMYM HEOOXOIMMO 3amOJHUTH 00JIACTH OMpEACNICHUS U
3HAUCHHUS JUII CBOWMCTB, CBS3BIBAIOIIMX YAacTH TOBapa M KOHKPETHBIC
XapaKTEPUCTHKHU («MaTepuaj KOpIycay, «KOIU4eCTBO saep» U T.1.). OcTaibHOe
Ha JJAaHHOM JTarleé MOXXHO OCTaBUTh KaK €CTh U MEPEXOIUTh K dK3eMIuisipam. OHu
co3naroTcs Ha Bkiaake «Individualsy. (puc. 12)

Ha panHON BKIaIKe SK3EMIUIAPHI CO3MAIOTCS MO ojxHomy. Jlist storo
HEO0OXOIMMO Ha)aTh Ha KHOMKY go0aBieHus (puc. 120) 1 BBECTU JOKATbLHOE UM
(Ha OCHOBaHMM KOTOpPOro ¢ ucrnosb3zoBanue IRl oHTonorum Oyner crenepupoBaH
nosabii [RI), monmuenit IRI nnm unentudukatop ¢ ucmoib30BaHUEM MPEeGUKCOB.
CoznaguM 3K3eMIUISIp paccMarpuBaeMoro cMapt@ona ¢ uaeHtugukaropoM «SM-
G965FZPHSER». Ilocine TOro kak 53K3EMIUISIP CO3JaH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxo1uMo 3a7aTh SK3EMILIIPOM KaKOTO Kjacca SBJISICTCS CO3JaHHas
CymHOCTh (TmoctpouTh oTHomeHue rdfitype). Jlns storo HEOOXOaUMO TO0OABHTH

3anmuch B pazgen «Types» (puc 13a), rme, ucnonb3oBaB BkIaaky «Class



Hierarchy», BeiOpats kiacc «Cmaptdony».
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Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaaKa
Individuals, 0

— KHOTIKA CO3/IaHKsI HOBOTO SK3EMILISIPA)
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Puc. 13 OxHo onucanus sk3eMIuisipa B cucteme Protégé (a — 3aganre OTHOIICHUS
rdfitype, 6 — 3ajjaHre OTHOIIIEHUH C UCIIOJB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTOJIb30BaHueM data property)

Jlanee HeoOX0IMMO 3a7aTh OTHOIICHUS I paccMaTpUBaeMoro cMapTdoHa.
[TepBBIM CO3/1aMM OTHOIICHHE «YacTh» C €ro JucIuieeM. J[s 3Toro mo aHaioruu

CO3[1alM HOBBIM JK3eMIUIIp Kiacca «Jlucneny. [locine dero mmsa sk3eMIurapa



cmapTdoHa 100aBUM HOBYIO 3amuch B pasnen «Object property assertions» (puc.
136). IIpu noGaBieHnn HEOOXOAMMO BBECTH UMS OTHOIIICHUS M UMSI DK3EMILIAPA, C
KOTOPBIM CTPOUTCS

oTHo1ieHue (puc. 14).

SM-GIB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property Juisi IK3eMILIApa
[Tocne aToro 3agaaum OoTHOIIIEHUE B paszzene data properties Ha MpUMepe «KOJ

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property SM-G965FZPHSER
LS ™ Asserted ~

—sumgmia_nupiniyva
== 3aLMUTa_3KpaHa

aKoa_npoussogutens

= KoH(Urypaums_npouecce

= MaTepuan_Kopnyca

= Monenk Nholleccona Type ®...~

OK Cancel

Puc. 15 Okno 3aganus data property ajist sK3eMILIsIpa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRO,
BBECTH €r0 3HAYCHHE U BBIOpATh THUII.
J171s1 onipeieNIeHHbIX TUTIOB TAK)KE€ aKTUBUPYETCS I0JI€ BIOOPA A3BIKA.
[To ananoruu cozmaem 3k3eMIuLsip «Paspelnienre» u 3a1aeM JUCIUICI0 Pa3pelICHHE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacThb :SM-G965FZPHSER-DISP ;
‘koa_mnpowusBoauteis "'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[iucrneii ;



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

:pa3penieHre BepTtukaib 1920 ;

:pazpenienue ropuszontaib 1080 .

HoBas cuHTakcuueckass KOHCTPYKIIMS «,» O3HA4yaeT, 4yTO IMOocje Hee Oyner
3aMKiCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEauKaT» OynyT B3STHI U3
npensinymen. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SIBISETCA
HK3EMIUISIPOM M HE MyCThIM y3ioM. OJIHako, Ha JAHHOM 3Tare, NpHU yJajJeHUU
ATOr0 OTHOIIEHHUs, B cucteMe Protégé He Oyaer BuaHa pasHuua. JlanpHelmee
OMHCaHUE JOCTATOYHO OOJBIIOrO KOJUYECTBA IK3EMIUISIPOB M MX OTHOIICHUU
npole cjenarh HampsMyr B (ailie OHTOJIOTMH C HCIOJIb30BaHUEM JHOOO0TO
TEKCTOBOTO penaktopa. Ilpm 3ToM MOXKHO ObUIO OBl 3aMEHUTh HEKOTOPHIC
HK3EMIUISIPHI Ha MYCThIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jucnneit ; :pazpemenue [rdf:type :Pa3pemenue ;
:pazpenieHre BepTukaib 1920 ; :pa3zpernieHue ropu3oHTAIb
1080] .

Cucrtema OyaeT MOHUMATh TaKOE ONMKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCSl caM IK3eMIUISIp Kiacca «PasperieHue» u, Kak ciencTBue, He Oyner
BO3MOXXHOCTH PEIAaKTUPOBAHMUS €ro omnucaHusa. [Ipm SToM Bce BO3MOXKHOCTHU
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXKHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH MPU  OTKPBITHH
OHTOJIOTUM B CHCTEME, Jajee OyJaeT MpPHUBEACH TEKCT OK3EMIULIPOB M UX

OTHOILIIEHUH 0€3 MCITOJIb30BaHUS TAKHX IMyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacthb :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
'yacTh :SM-G965FZPHSER-CAM-BACK;
qyacTth :SM-G965FZPHSER-CAM-FRONT;
‘yacTth :SM-G965FZPHSER-BAT;
:xon_npousBoautens "SM-GI965FZPHSER™,
:IIBET_3asBJICHHBIA Npou3BoAuTeneM "ynprpaduonet”;

:cetb_20 "GSM 1900", "GSM 1800", "GSM 900";



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

:popmat_sim_xkaptel "4FF";

:cTerneHb 3amuThl "IP68";

:oneparnmonHas_cucrema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_sim_KapT 2;

:00beM_oOmnepaTUBHON MaMsATH TO 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

‘MaKCHUMaJIbHBI_00BbeM KapThl_mnamsatu 16 400;

:MaTepuasl_kopmyca "merau”, "crekno";

:3alIMTa_KopIlyca "3allyTa OT NbUIK U BIaru";

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:IaTYMKH "TUPOCKOII, JaTYMK XO0JIj1a, akceIepoMeTp, 0apoMeTp, KoMIiac,
JaTYUK OpUOSIMKEHHUSI, TaTUUK OCBELIECHUS, TATYMK CEPJICUHOrO pUT™Ma";

:KOMILIEKTAIS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM aJlantep, CKpenka st u3BiedeHus ciota SIM-kapThi,
HAyIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JuIa, CKaHep paay>kKHOH 000JI0YKH
rja3a, CKaHep OTHEYaTKOB MaJbIEBR";

:ocobennoctu "ANT+, Texnonorus Dolby Atmos, kamepa Bixby,
KaMmeparepeBoauuK, cendumoxu, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJsiTop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : {ucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS;
"TEeXHOJIOTHMS_HM3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3amuTa_skpana "Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;

'TUIOTHOCTb_TUKcenen 529;

'KOJIMYECTBO_IBETOB_d2Kpana_miH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

:paspemieHue _BepTukaib 1920 ;

:paspenierue ropuszontaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpomueccop ;

:IpOM3BOAUTENL Mpoueccopa "Samsung" ;

:mozenb_nponeccopa "Exynos 9810" ;

:koHurypanus_npoueccopa "4x Custom 2.9 I'T'ny, 4x Cortex-A55 1.9 I'T'"

; “KOJIMYECTBO sijiep 8 ; :yactora mporieccopa rrif 2.9, 1.9 ;

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



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW _KaMmephbl "cBeTOauOIHAA" ;

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

:aBTO()OKYyCHPOBKa OCHOBHOW Kamepsbl | ;

'ONTHYECKAsl CTAOMIIM3allisi OCHOBHOWM KaMepshl | ;

'0COOEHHOCTH _OCHOBHOW _KaMephl "'CBEpXOBICTPHIN JaTYUK U300pakeHus,

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

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

#nonueiil IR HeoOxoaum u3-3a cnen cumBosa /"

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

:paspemeHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

<http://myontologies.com/goods#pa3zpemenue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:pazpernieHre BepTukaib 1920 ;

:pazpemienne ropu3oHTasb 1080 ;

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

<http://myontologies.com/goods#pa3zpemienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

DISP-CAM-FRONT-RAS-1 ; :Hanuuue BCHBIIIKA (PPOHTAIBHON KaMephl

0.

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

:pa3pelieHre BepTUKaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

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

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

#nonueiii IR HeoOxoaum u3-3a cren cumBosa "*"
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*ua> 3500 ;
:BpeMsi_paboThl_B_pexuMe pasroBopa 25 ;

‘Hanm4uue OecrpoBOAHOM 3apsiiku 1 .



Tenepb OCHOBHBIC JJAHHBIC BHCCCHBI 1 MOKHO ITPOBCPUTH OHTOJIOTHMIO HA HCIIPO

THUBOPCYUYNBOCTD. I[JUI 9TOI'0 H€06X0,[[I/IMO BI)I6paTI> MCXaHH3M BbIBOJA HermiT

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck Mmexanu3Mma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO C
NeHCTBUSMH BBIBO/IA, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHoIKa

3amycKa BbIBOJIA).

Wuaukanueil Toro, 4to BBIBOJ 3alyIllIeH B JJAHHOM Ciy4dae OyJeT TO, 4TO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Ha00OPOT
aktuBHOU. Ecnu B mporecce BbIBOJAa OBLIM HalIEHBI TPOTUBOPEYHS], TO CHCTEMaA
BBIBEJIET COOOIIEeHusT 00 ommOKax ¢ uX oObsACHeHHUEeM (puc. 17a) uim BBIBEIET
coobuieHne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BbImoJHEHHH Bcex

MIPUBECHHBIX BBIIIE NEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JJOJIKHO.



B Inconsistent ontology explanation

Your ontology is lnconglstent which means thgt the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
| = Click the Explain button to try the Protege explanation facility- Explanation 1 Disnlay Iaconit explanstion
 If you think you know what the problem is, click Cancel o fix tre - — — -
onlology yourselr. Explanation for: owl:Thing SubClassOf awl:Nathing
® Some reasoners come with command line tools that will provide 3HayeHnebanna Range: xsd:integer[>= 0 . <= 50] A
| completz explanations for inconsistent ontologies Banni 3HaueHuebanna 100
Explanation 2 Display laconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna ME®EF
v Functional Equivalent To

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu IpH 3aycKe MEXaHU3Ma pacCcykJIeHul (a — cooO1eHne
0
npobJieMax B OHTOJIOTHH C MPEJIOKECHUEM 00BSICHEHHS; O — OKHO OOBSICHCHUI; B
— UH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Takke, ecnmd BHUMATENbHO HM3YYHMTh MPUBEICHHBIN BbIIe (parMeHT ¢
DK3EMIUISIPAMH  OHTOJIOTUM, TO MBI HAMEPEHHO HE 3aJajlid THUM IS TaKHUX
cymHocterr kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sToM
YUTATENb BBINOJHSAJI BCE PEKOMEHAALNU M 3alOJHWI 00JacTh OMpENeNIeHUs AJis
TaKUX OTHOUICHHM KakK «pa3pelieHre TOPU30HTaJby, TO MOXKHO YBUIETh, YTO THUII
Obl1 BeIBeeH aBToMmaruuecku (puc. 18). BriBenmennnie (Inferred) nonstus
OTMEYAIOTCS B cucTteMe Protégé kenThIM LIBETOM.

Hns ynoOGcTBa JnanbHeWIer oO0paOOTKH JOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBIS€TCA 4YacThiO». ODTO CBOWCTBO SBJSETCS OOpAaTHBIM K
«4acTh», 9YTO HEOOXOJMMO OTMETHTh B ero ommcanuu (puc. 19a). IlponuceiBaTh

€ro K CO3JaHHBIM CYIIHOCTAM HCET HGO6XO,Z[I/IMOCTI/I, T.K. OHO 6y,Z[CT BBIBCJICHO

(puc. 196).



B mpomecce stoii paboThl OBUTO cO3/MaHa TepBas BEpPCUS OHTOJOTHUH,
JEKJIapaTUBHO OIUCHIBAIONIECH TPEIMETHYI0 007acTh «ToBap cMapThoH». B
CICAYyIOIIMX paboTax B OHTOJOTHIO OyayT J00aBJICHBI HOBBIE aKCHOMBI,
BBIPKEHMSI M TIPABUJIA 1T BBIBOJIA OTHOIIIEHU U TIPOBEPKH HETIPOTHBOPEUNBOCTH
b3, a Takke HamucaHbl 3ampochkl I BBIOOpa HMH(POpPMAllMM W3 HEe 10

OIIPpCACIICHHBIM KPHUTCPHUIM.

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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e @ ® SM-G965F7PHSFR-NISP-CAM-RACK-RAS-1
: ® SM-GIB5F7PHSFR-NDISP-CAM-RACK-RAS-?

7 © Tosap ® S\M-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
@ CmaptdoH ® SM-G9R5F7PHSFR-NDISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BoiBenieHHbIE 3K3eMILTSIpHI Y Kilacca «Pa3penienue» B cucreme Protégé

Object property hierarchy: asnaeTca_yac1zl =K e

%e hsseriod =
v -owl:topObjectPropeny Functior Inverse Of

Ralisnsiercs_vacr... Inverse “yacTb

= pa3peLieHue

Individuals: Exynos_9810 TEEE Arifetalicig
¥ X

Exynos_9810 == :
© SM-G965FZPHSER Property assertions: Exynos_9810 NEmE
® SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ gBnaeTca_yacTbio

® SM-G965FZPHSER-CAM-FRONT

S CQama Indididinal As

SM-G965FZPHSER

Puc. 19 JleMoHCTpamnus BRIBO/Ia B COOTBETCTBUU C onucanueM inverseOf



3apanus
1 JIOOTHUTE CO3AaHHY0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapT(hOHOB
2 [lo ananoruu, 1ONOJHUTH 0a3y 3HAHUI ISl KATETOPUH «HOYTOYK» U «XO0JIO-

JUJIBHHUK»

Cosnanue defined classes B cuctreme PROTEGE

B 31011 paboTe OyayT cozmaHbl Kiacchl, oTHOIIEHUs «rdfitype» ¢ KoTopbiMu
He OyIOyT yKa3blBaTbCsi B SIBHOM BHJE, a OyIOyT CTPOUTHCS aBTOMAaTHYECKH B
npoiiecce BhIBojAa. Takue kiaccel B cucreme Protégé nazpiBatorcsa «Defined
Classes» («oObrunbie» Kiacchl HazbiBatoTcs «Primitive Classes»). s mpumepa
OynyT peanus3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodony,
«Urposoit cmapthon», «Cmaptdon st puabMoBy, «CmMapThoH I TOXOJO0BY.
OTO0 MO3BOJIUT 00Pa30BaTh B OHTOJIOTUU T'PYMIbl SK3EMIUIIPOB B COOTBETCTBUM C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJi AaibHEHIIen
00paboTKH.

[lepBoHauasibHO CHOPMHUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMIUISIPHI OYIyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogerit cmaptdon. Beimymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbIE Kamepbl. MUHMMYM 12 Meramnukcenei.
Ects ontuueckas crabunmuzamus. Cwemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. Ilpomeccop Snapdragon unm Exynos. Munumym 6
anep. Yacrora paborel mporeccopa MuHuMmyM 2.91Tn. OO6bem omepatuBHOU
namMaTu MUHUMYM 610. I'paduueckuii yckoputens Mali unn Adreno.
4 Cwmaptdon mns punsmoB. Urposoit cmapthon. CooTHomeHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cmaprdon st noxono. EMkocte akkymynaropa ot 6000 MA*4. Crenenb

3amuThl Bhiie dem [P68. 3ammra skpana «Gorilla Glassy. 3ammura kopiyca



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

Jlamee oTiaguM  3ampochl, B  COOTBETCTBHU C KOTOPBIM  OyayT
bopMHpOBAaTBECS  DK3EMIUIAPHI  O003HAYEHHBIX  KJIACCOB. TakWe  3ampochl
dbopmupyeTcsi ¢ ucnosnb3zoBaHueM Manchester Syntax W Ha3bIBaIOTCS B CHCTEME

Protégé «DL Query». [Ins oTaaaKu TaKKMX 3alpOoCOB BhIJICJICHA OT/ICbHAs BKJIa/IKa

(puc. 20).

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

Instances (1 of 1) il Query for 6

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

Reasoner active v Show Inferences

Puc. 20 Bknaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJOK C aKTUBHOM
BKiasikoi «DLQuery»; 6 — maHenb BbIOOpA THIA 3alpaIIMBAEMbIX CYLITHOCTEH; B —
I10JIE BBOJIA 3aIpOCa; T — KHOIKA BBIIOJIHEHUS 3aIIpOCca; [T — pe3yJIbTaThl 3a1pOca; €
— KHOTIKa JOOaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHust uHTepeiica BbiOepeM Bee IK3eMIUIphl Kiacca «CMapTdony.
Jns aToro HeoOxoaumo B moJjie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc
«CMmaptdon», BeIOpaTh OXKUJAEMbId THM pe3yibTaTa — SK3eMIULphl (puc. 200),
3anyctuTh 3amnpoc (puc. 20r). Ilocime 3TOro MOXXHO YBUAETh PE3yibTaThl (puC.

20m).



[lepen HamwcaHnueM  3ampocoB  HEOOXOAMMO  OMPENETUTHCS €
BO3MOXXHBIMH JIJISl HCIIOJIb30BAHMUS KOHCTPYKUUAMU (OOBSICHEHUS OyIyT
MPUBOAUTCS MPUMEHUTETHHO K TUITY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISP):

1. JIokanbHOE uMs kiacca. [lo3BonsieT BRIOpaTh 3K3eMIUISIPBI TaHHOTO Kiiacca. Kak
SIBHO 3a/IaHHbIE, TaK U BbIBeJeHHbIe. Hanmpumep: «CmapTdon».

2. <JIOKaJIbHOE€ HMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomisieT BmIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKaJIb-
HOE MMs_CBOWMCTBa> C CYIIHOCTBIO, TOAXOASAMIEH IO <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OrpaHUYEHMI, PACCMOTPEHHBIA paHee Mpu 3aJaHuu oOnactu 3HauveHus data
property. Hanpumep: «roa_sbimycka some xsd:integer»

3. <nokayibHOE MMs_CBOiicTBa> only <BblpaxkeHue™>. Bce 3K3eMIUISpBI, IS KO-
TOPBIX OTCYTCTBYIOT 3a/JIaHHBIC OTHOILUEHUS WM OHM BCE YAOBIIETBOPSIOT BbI-
paxenuto. Harmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <nmokanpHOEe MMsI_cBoWcTBa> exactly <komuuectBo>. Bce aKk3eMIUIsAphI, s
KOTOPBIX 33JaHO YKAa3aHHOE KOJMYECTBO YKa3aHHbIX OTHolIeHWi. Hampumep:
«roj_BbIMycka exactly 1»

5. <mokanbHO€ MMsI_cBoOWcTBa> exactly <kommdyecTBO> <BbIpakeHHe™>. Bce 3k-
3eMILIAPBI, U1 KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILLEHH,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YrOJHO TaKHX
K€ OTHOULIEHHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHWI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHO€ MMsl CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHUe>|. AHa-
JOru4HO exactly, HO TOKHO ObITh HE MeHee/He OoJiee, YeM yKa3aHHOE KOJIH-
YEeCTBO YKAa3aHHBIX OTHOILLICHUH.

7. <nokanpbHOE€ MM _CcBoMcTBa> value <murepar>. Bce sKk3eMIUIsphl, KOTOpHIC
CBSI3aHbl YKa3aHHBIM OTHOILIEHHEM C YKa3aHHBIM CKaJSIPHBIM 3HAYECHHEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAaHHBIX JK3EMIULIPOB B paMKax BblpaxkeHusil u BbipakeHus2. Hanpumep:

«ducnnen or I[Ipoueccop»



9. not <selpaxkeHue>. MOXKXHO paccMaTpuBaTh KakK olepauus JOMOJHEHUS Haj
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc A1 nepporo kiacca «Hobiil cMapTdony». YV 3K3eMIUISIpOB TaKoro Kiacca
HE JIOJDKHO OBITh OTHOIIEHUN «roJi BBIMTYCKa», CBS3BIBAIOIIMX HX C YHUCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauHOE 4Kciio). Ho, mpu 3TOM JTOJKHO OBITH XOTh OJTHO TAKOE OTHOILIECHUE
(ecnu TakUX OTHOIICHWH HET, TO HEAOCTAaTOYHO HHGMOpPMALMUM JJIs TPUHSITHUS
pemenusi). Takke  dK3eMIUisip  JobkeH  ObiTh  THnma — «Cmaprdony.
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceduenue 3 MHoxkecTB: «Cwmaptdon and (rom Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

BrimonnuB 3toT 3ampoc Ha BkIanke «DL Query», MOXHO yBHAETbH, YTO
pe3yJabTaTOB HE HAIEHO. BBIBOJ OCHOBBIBAE€TCSI Ha TEOPUU JIECKPUIITHUBHBIX
noruk. OmHAKO, 11 IOHMMAaHUs BBIBOJA U JAIBHEHIINX AEHCTBUM, PACCMOTPUM
MPUYUHBI IyCTOTO pe3yJibTaTa B yIPOILIEHHOM BapUaHTE.

B OHTONOTMM OTHOCHUTEIIBHO TOJa BBINIYCKa €CTh KaK MHUHHUMYM
ytBepxaeHus «:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Bbeimycka 18». Jls
TOTO, YTOOBI IK3EMILIAP OBbLT BEIOPAH B pe3yJibTaTax 3arnpoca, He00X0MMO, YTOOBI
OH OTHOCWJCA K KaXJIOMY U3 TpeX MHOXECTB. YUWUTHIBas MPUBEICHHbIC
YTBEPKJAECHUS, MOKHO clenaTh BbIBOA, 4TO «:SM-G965FZPHSER» otHOCHTCA K
kiaccy «Cmaptdon» u «roi Beilycka min 1». Ho, Henmb3s cienath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHdopmaIms o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Breimycka
X»), KOTOPO€ YIOBJIETBOPSIET OrpaHUYeHUsIM (X >= 18), HO U3 3TOr0 HEJb3s
c/ieNiaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoiHsercs. [lpu
3TOM B pe3ynbTaThl 3ampoca «not (Cmaptdon and (rox Beimycka min 1) and

(ron_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMbIii SK3EMIUISIP TaKXKe HE



Bouaer. T.e. mus «rom Beimycka only xsd:integer[>= 18]» mpuMeHHTENIBHO K
JAHHOTO 3K3EeMIUIAPY HE OBLI CliejaH BBIBOJ HHU O JIOXKHOCTH, HU O MCTHHHOCTHU
BbICKa3bIBaHUsl. B »TOM (IIpeamnosnoxkeHue 00 OTKPHITOCTH MHUpPa) COCTOUT elle
OJlHa CYILIECTBEHHAs pa3HuLa ¢ 0a3aMH JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHUBIICHCS MpOOJIEeMbl SBISETCS
BHECEHHE B OHTOJIOTHUIO HOBBIX cBeieHHM. Tak, eciu Obl 1711 paccMaTpUBaEMOTO
DK3EMIUISIPA BBIMOJTHSIOCH OTPAHWYCHHE «:TOJ_BbITycka exactly 1» (mis
paccMaTpuBaeMOro SK3eMIUIsIpa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHHUS IOJXOJAIIETO TI0J KPUTCPUU
OTHOIIEHHUS YK€ MOXHO ObUIO OBl CAENAaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

TOJILKO TaKHue OTHOIICHUS. JTH CBCIACHUA MOI'YT OBITH I[O63BJ'I€HI>I B pa3aciic

«Types» ax3emrisipa ¢ ucnoib3oBanueM Bkiaaaku «Class expression editor»

(puc. 21).
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo0aBiIeHHs

nH(popMaIuu 0 K3EMILISIpE

[Tocne oTnaaku 3ampoca HEOOX0AUMO JO0OABUTH KJIACC. DTO MOXKHO CJeIaTh

¢ ucnoyib3oBaHueM KHoMkH «Add to ontlogy» Ha Bkiaake «DL Query» (puc. 20e)



WJIM CO3J1aB KJjacc ¥ 3anoyiHuB mojie «Equivalent Toy» B ero onucanuu (puc. 22).
P ACCMOTpPHUM, KaK I[aHHHﬁ KJIaCC OIMUCHIBACTCA B TCKCTC OHTOJIOTHUH.
‘Hoseiii_cmaprdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaprdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_BeImnycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:miniInclusive 18 1) 1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

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

Kak BuaHo, wucnonw3dyercss oTHomieHne «owl:equivalentTo», kotopoe
MO3BOJIIET CHIEiaTh BBIBOJ, YTO €CIH JK3EMIUIIPHI OTHOCSTCS K «OOBEKTY»
3TOTO OTHOIIICHUS, TO OTHOCATCS M K «CYOBEKTY». A B KauecTBe «0OBEKTa»
BBICTYIIACT IyCTOW y3€lI, SIBJISIOIIMICS MepeceueHrueM 3 IPYruxX KIIacCoB, KaKk
Y TUTAHUPOBAJIOCh N3HAYAIBHO.

JIOTIOJTHUM HaNMCAHHBIN 3anpoc IS paOdoOThI C TOJOM, 3aJIaHHBIM B ITOJTHOM
dbopmare:

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



<= 25] or xsd:integer[>= 2018]))
Taxoke cocTaBuM 3ampoc s kiacca «Kamepodony»:
Cmaprdon
and
(gacthb some ( Kamepa and (konm4ecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
D
and (KOMMYeCTBO MeTanuKceIe OCHOBHOM Kamepsl some xsd:integer[ >= 12 ])
and
(pazpemenue some (Pazpemenue and
((pa3pemienue ropuszoHTalb some xsd:integer[ >=
3840 ]) or (pa3perienne BepTHKAIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemienue kajnp/cex some xsd:integer[ >= 60 ])

)
)

3aganus
1 CocTraBuTh 3ampockl JIsi ocTaBmuxcs rpynm: «CmapTgoH st GUIBMOBY,
«UrpoBoii cmaptdon», «Cmaprdon mis moxomoB». Cozmarhk defined class s
KaX 0.
2 CdopmupoBaTh MUHHUMYM 5 Tpymn (Ha OCHOBAaHMM HMMEH MOAOOPOK Ha
pecypce ucTouHuke) misi karteropuit «HoytOykm» u «XomoauwibHUKW». JIJis
KOKIO0M W3 TPy CHOpPMHPOBATH KPUTEPHH BBIOOpA 3K3EMIUIIPOB M CO31aTh

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

rpynnaMm 1o omnpeneiaeHHbIM kputepusam. s storo ucnosb3oBasuch defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



BO3MOXKHOCTH pacCykJAeHuid B pamkax oHroioruil. Opmako, DL Query
MPUMEHSIETCS UMEHHO B paMKaX PacCyXIACHUNW U UMEET psii HEIOCTATKOB, €CIU
WCIIOJIB30BaTh €ro TOJBKO I MOJYYEHHUS JOCTYNa K SBHO 3aJaHHBIM WM YK€
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJEHHOE  BBIMOJHEHHE  (T.K.
UCIIOJIB3YETCsl JIOTMYECKUM BBIBOJ); HEOOXOJMMOCTh YUUTHIBATH MOBEACHHE MPU
BBIBOJIC (Hampumep, A00aBJICHUS B OHTOJIOTHIO «exactly» B mponuioi paboThl);
HEBO3MOYKHOCTh OTIMCAaHUS HEKOTOPHIX yCIOBUN (HApuMep, BEIOOP OTHOIIICHUH, a
HE DK3EMILIIPOB; BHIOOp psla XapakTepucTuk cMapTdona). [loaTomy mns Takux
3aga4y ucnoibdyercsa Apyrord s3blk — SPARQL [8]. JlaHHBIM S3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJOTHIO, (hopMupoBaTh HOBEIM rpad RDF.
B nanHom pabote OyayT pacCMOTpPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcu4yecku cxoXX ¢ SQL (M He TOJIbKO CHMHTaKCH4YecKu. B yacTHOCTH, OH
TaKK€ OCHOBAH Ha TMPEIINOJIOKEHUU O 3aKPBITOCTH MHUpa, B oTiauuue ot DL
Query), TpUMEHSIEMBbIM JUISI aHAJIOTHMYHBIX 3a/ad B 0azax maHHbIX. [loaTomy (u
notomy 4to SQL nomkxeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OyIyT
MPOBOAUTHCS AHAJIOTHUH.

Jns paborel ¢ SPARQL B cucteme Protégé HeoOX0oAMMO aKTHMBUPOBATH
Bkiagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxommmo
nonuMarb, 4To SPARQL u wmexanu3m paccyxiaenuii B Protégé pabGoraror
HE3aBUCUMO U HE BJIMSIOT HA PE3yJIbTAaThl padOThl APYT Apyra. ITO 03HAYAET, YTO
HET BO3MOKHOCTH BBIOpaTh 2K3eMIUIIpHI Kiacca «HoBbIl cMapThoH», KOTOpHIE
SBJISIIOTCSL  BBIBEJCHHBIMU. [Ipr 3TOM 3TO BO3MOXXHO B paMKax, Hampumep,
oubsmotexu Apache Jena s si3bika Java.

[lepBoHavanbHO BBIOEpEM TiepBBIE 2 cMapTPoOHA W XAPAKTEPUCTUKH HX
KaMmep (KOJIMYECTBO KaMepa; METalMKCeNH; arnepTypa) U pacCMOTPUM Ha IpHUMepe

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.



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

File Edit View Reasoner Tools Refactor Window Help

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

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

SPARQL query: TEEE

PREFIX rdf: <http:/iwww.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#>
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate '?object}|

a

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0C0OEHHOCTI_OCHOBHO_Kamepbl rdfitype owl:DatatypeProperty
cBobogHoe rdf-type

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

To use the reasoner click Ressoner > Start reasoner ¥ Show Inferences 4}

Puc. 23 Bxmagka «SPARQL Query» B cucreme Protégé (a — mone BBoaa

3ampoca; 0 — pe3yJabTaThl 3alpoca; B — KHOIKA BBHITIOJTHEHUS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX NMPE(UKCOB AJIs TOTO, YTOOBI HE
3aMUChIBaTh TPOMO3JIKUE UACHTH(PUKATOPHI B paMKaX OCHOBHOW YacCTH 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#>
#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca
#Bce nepeMeHHbIe HAYMHAIOTCS C «?7» U MEPEUUCIISIIOTCS Yepe3 mpooel

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



#]lanee uaer konctpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuchiBaroTCs
aHaJIOTUYHO cuHTaKcucy Turtle, 4To MO3BOJISET TaK)KE UCIIONB30BATh PA3ICIUTEIH
LDy <GPy M.

WHERE {

#BMECTO  OTHENBHBIX CYIIHOCTEM MOTYT CTaBUTCS IEPEMEHHBIE,
HaunHaonmecs ¢ «?». Ha HUX MOryT HaKIaIbIBaThCS YCJIOBUS, OHHM MOTYT
BBIOMpATHCS B paMKax crrcka nosieid B « SELECT».

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX Kamep 7Kamepa_Yucio ;
:KOJIMYECTBO METANMUKCENIE OCHOBHOW KaMephl 7KaMepa M ;
:ariepTypa_OCHOBHOM KaMmephbl 7Kamepa am }

#Jlanee wuaer koHcTpykiuss ORDER BY, mno3Bosstomas 3a1ath
COPTHPOBKY pe3yJIbTaTOB

ORDER BY DESC(?kamepa_ar)

#Jlanee wuper koHctpykuuss LIMIT, OFFSET mno3Bonstomas 3anath
KOJIMYECTBO MPOMYCKAEMbIX 3alUCeN U KOJMYECTBO BHIOUPAEMBIX

LIMIT 2 OFFSET O

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

noctynHbel KoHCTpykmn GROUP BY, HAVING), onnako conepxumoe OJ0KOB
paznuyaetcs. OcHoBHas yacth — WHERE, pa36epem moapoOHee ee BIIOKEHHbBIE
KOHCTPYKIIUH, KOTOpbIe OYAYT UCIOJB30BATHCS B paMKaX paOOThI:
1. Tpoiika «cyOBeKT nmpeaukat o0bekT». Ha MecTe KaKa10ro U3 3JEMEHTOB TPOUKHU
MOXET CTOSTh KOHKpeTHBIM IRI wnm nurepan wnm nepemenHas. llo3Bonsier
BBIOpaTh BCE TPOWKU OHTOJOTUM, TMOAXOAAIINE O] 3aJaHHYI0 (3aJaHHas TpouKa
UCIIOJIb3yeTCsl Kak Macka). [Ipu BeIOOpe: Ha MecTe MEePEeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOM TPOWMKE; JUTEPAIBI
JIOJDKHBI COBMAAATh M0 3HAYEHUI0, TUMY, s13bIKY; IRI HAa cOOTBETCTBYIOIIUX MeCTax
JIOJKHBI COBIA/IATh.

2. Paznenurenu «.» MeXIy TPOMKaMU MOXKHO MHTEPIIPETUPOBATH KaK JEKAPTOBOIO



IPOU3BEJAEHUE, HO C YYETOM PABEHCTBA COOTBETCTBYIOLIUX IEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpaTh BCE
TPOWMKHU, B KOTOPBIX MPHUCYTCTBYET OTHOUIEHUE «KOJ Mpou3BoAMTENs». Eciu B
OHTOJIOTUU 2 cMapTdoHA M TOJIBKO y OAHOTO W3 HHUX €CTh 3TO OTHOIICHHE, TO
Oynet BeiOpaHa 1 Tpouka.

«?cMmapTdoH :¥acTh ?4acThb» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOIIEHUE «9acThy». Eciii B OHTONOTHHU 2 cMapTPOHA U Y KaXKIOTO U3
HUX 10 5 yacrtei, To Oynet BeiOpano 10 Tpoek.

Ecnu  ymnpolileHHO paccMOTpeTh MOPSI0K BbIOOpa B paMmkax «?cMapTdoH
:KOJI_TMpOu3BOAUTENST ?7K0A . ?cMapToH :4yacTh ?74acTb», TO OyAeT CHaudala
BbIOpaHa 1 3ammck mo mepBod Tpoiike, 10 3ammceit mo BTopoil. [lamee Oyner
chopmupoBano 10 3ammcedl kKak BCe BapUaHThl COBMEIICHUIN JaHHBIX 3alUCEH.
[Tocne yero OyayT yaaieHsl 5 3amucel, r7i€ B paMKax OJHOUMEHHBIX MTEPEMEHHBIX
«cMapT(oH» HE COBMAIAIOT 3HAYCHMUSI.

3. B paMKkax Tpoek TakKe MOTYT HUCIIOJb30BAThCS IMYCThIE Y3JIbl, ONMUCHIBAEMbIC
aHaJOTMYHO cuHTaKcucy Turtle ¢ ucnonp3zoBanuem «|]».

4. OPTIONAL { {BnoxenHas udactb where} }. Ilo3BoyigeT 3a7aTh BJIOXKEHHBIN
3aMmpoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYHH PE3yJIbTaTOB.
Hampumep, «?cmaprdon :kox mpousBoautenss ?Kon . ?cMapTdOH :4acTh 74acThby
BbIOepeT 10 3amuceid, ecinu B OHTOJIOTMM OyaeT 2 cMmapTdoHa U S5 dHacTell y
kaxaoro. Ho, ecnu Oymer 2 cmaprdona m 0 yacteid y Kaxaoro, TO HHKaAKHX
pe3ysbTatoB BbIOpaHo He OyzaeT. Ilpu stom «?cmapTdoH :KOJA_ MPOU3BOAUTEIS
?7xon OPTIONAL { ?cmaptdon :yacTe ?4acTh }» BbIOepeT Takxke 10 3amuceii B
MepBOM cllydae, HO 2 3amucu BO BTopoM (uyactb B pamkax OPTIONAL
YUYUTBIBATHCS HE OyIeT).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAHHBIX 3amuCei
TOJIBKO Te€, KOTOpble TOAXOAAT TmojJ ycioBue. Hampumep, «?cmaptdon
:;ron_Bbinycka ?roa FILTER(?roxg > 18)» mo3BossieT BbIOpaTh TOJIBKO T€ pe-
3yJIbTaThI, T/I€ TOJI BBITyCKa Mo3Hee 18 (CTOUT yuuThIBaTh, YTO €Cli y cMapTdoHa

2 TakuMxX OTHOILIEHUS U Y OAHOTO 3HaueHue Oouiblie 18, a y Ipyroro MeHslie, TO



cam cmaptoH Bce paBHO OyneT BhIOpaH, T.K. OJIHA W3 3alMHUCEH C HUM OyjaeT
noaxoauth nox ycioBusi). T.k. FILTER He sBnsieTcs Tpoiko#, TO Mociie HEro HET
HEOOXOJMMOCTHA MCHOJB30BaTh pasfenuTeNd. TakuxX KOHCTPYKIHMH B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnoBuii FILTER MoryT ucnosib30BaThCs
onepanuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJIb30BaThCs BCTPOCHHbIC
dbyHKIIUU, HanIpuMep, regex, isLiteral (cucok BceX QPyHKIMM 37€Ch MTPUBOAUTHCS
He OyJIeT ¥ MOXKET OBITh HalJIeH B JJOKyMEHTAITUH ).

6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { {
BioxeHHas yacth where} }. Cnennanbnbie Buapl FILTER, koTopsie ocTaBistor

3aMKCH, 7151 KOTOPBIX BJIOKEHHBIN 3aIPOC BEPHYJI/HE BEPHYJI PE3YJIbTATHI.

3Hasi OCHOBHBIE KOHCTPYKIIUM, COCTAaBHM CIICIYIOIIUM 3ampoc: BBIOOP
undpopmaruu  (MACHTUPUKATOP,  KOJ  MPOU3BOAMUTENSA,  KOHUryparus
MPOIIECCOPA, EMKOCTh aKKyMYJISITOpPA, KOJHMYECTBO METANMKCEIEd OCHOBHOMN
KaMmephbl, MaroHaidb dKpaHa) o Bcex cMmaptdonax He ctapee 2018 roma ¢ «Super
AMOLED» 3kpaHoMm.

Heo6xo1uMo y4uThIBaTh, YTO YacTh MH(OpPMAIIMU MOXET OTCYTCTBOBATh,
HO TIpU D3TOM pe3yibTaT BCE PABHO JOJDKEH OBITh TMPEACTaBICH, 3HAYUT
HE0OXOIMMO HCIONIb30BaTh MHOkeCTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DOKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HWMEIOIIUE 3TOU
uH(dOpMaIK, HE JOJKHBI BBIOUPAThCS. Y CIIOBUE HA DKPaH HAKJIAIbIBACTCSA Yepe3
MEXaHU3M TpPOEK. YCIOBHE€ Ha TOJ JOKHO YYUTHIBATh, YTO MOTJIO OBITh
nepensaaHue cMapT@oHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WJIM UCTOJb30BaTh KOHCTpYKIuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHpurypamus ?1uaroHaib ?eMKOCTh ?MIT

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MK ero moaKiacce

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



#ycIlioBHE, UTO CBS3b ''TOJI BhIITyCKa" JIOJKHA CYIIECTBOBATh. Peain3oBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOoBHE Ha "HOBU3HY" I0Jia BBIITyCKA

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

#cuutaem, 4yTo JUCIUiel oauH. [ HeCKOJIbKUX BblOepeTcs nHpopmaius
TOJIBKO O TOXOISAIITIX

?cmapTdoH :yacte ?auctuieit . ?aucruiei rdf:type :Jucnueii .

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

?AUCIIIEN :TEXHOJIOTUS_M3TOTOBIICHUS SKpaHa
?Texnonorusi FILTER (regex(?Texnomnorus, "super amoled",

")

#nonoyHUTENbHAs BbIOMpaemMas nHpopManus (Mpy HAJTUYWHN )

OPTIONAL {?cmaptdon :koa_mnpousBoautTens 7Ko1}

OPTIONAL {?cmaptdon :yacts ?miporr . ?mporir rdf:type :Ilporeccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

OPTIONAL {?nucrne# :quaronaigb 5KpaHa ?1uaroHab

OPTIONAL {?cmaptdoHn :yactb ?akkyM . ?akkyM rdf:itype :AKKymyssiTop .
?akkyMm <http://myontologies.com/goods#eMKoCcTh akKymymsiTopa MA*q>
?emkocTh } OPTIONAL {?cMaptdon :uacth ?7xkamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYEeCTBO MeranuKcesiel OCHOBHOWM KaMmephl ?mm | }

3aganus
CdopmupoBaTh 3arpocChl:
1 BEIOOp Bcex cMapThoHOB U uHOOpMAIMM O HUX (aHAJTOTUYHOU
OMHUCHhIBAEMOM B paboTe) ¢ akKymyJisTopoM He MeHee 500 MA*y
2 BBIOOp BCEX BapHAHTOB OJIOKOB KaMmep CMapTPOHOB ¢ WX HHPOpMAIHEH

(amepTypa, KOJMYECTBO KaMep, MPOU3BOAUTENb, METranuKCeIu, pa3pelieHue



BHUICOCHEMKH )

3 BBIOOp BCEX BApHUAHTOB MOJYJIEH 3KpaHOB ¢ MX WH(popMmaimen (auaroHaib,
paspelnieHue, MIOTHOCTh MUKCENIeH, TEXHOIOTHS U3TOTOBJICHUS IKpaHa)

4 BbI0OD mepBbIX 10 HOYTOYKOB € UX XapaKTepPUCTUKAMH: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBas 4YacTOTa, JUAroHallb HKpaHa, pa3pellieHre SKpaHa, pa3Mep
ONEPAaTUBHOM MaMsTH, pa3Mep HocHUTellds HWHPOpMALMM, TUI HOCUTENsT HUHQOP-

Manuu, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIUMO CHPOPMUPOBATH B OHTOJOTUU
npaBuia, KOTOpPbIE TMO3BOJIST, YUWUTHIBass OCOOEHHOCTH MPEAMETHOM 00JacTH,
dbopMupoBaTh BBIBEJACHHBIE OTHOIIEHUS. [[7s mpuMepa paccMOTpUM MPaBUIIO,
KoTopoe OyJeT oTMeuaTb CBEJACHUS 00 akKymyJsarope cMapTdoHa Kak
COMHHUTEJIbHBIE, €CJIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTh akkymyJisitopa / 250».

SWRL [9, 10] mo3BossieT COCTABIATh MPaBUja, SBIISIOMIMECS UMILUTUKAIIUCH
MEXIY MPEANOChUIKON U cieAcTBUEM. [locnme 3amycka MexaHu3Ma pacCyKIACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuikaMu U CICCTBUSIMHU SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM WYHCJIE CO3JIaHHBIX B paMKax OHTOJoTuil). PaccMoTpum cHUHTakcuC Ha
puMepax:

1 Cmaptdon(?x). O3naugaer ?x rdf:itype :Cmaptdon (?x aHasorndeH
nepeMeHHbIM B si3bike SPARQL)

2 gacTh(?x, ?p) — 03HayaeT ?X :4yacth ?p. Takum 0Opa3oM MOKHO 3aIMCaTh
npeauKaT Ha OCHOBaHUU J11000r0 co3aaHHoro data umum object property.

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

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TJTUKAIIUHU 3alUChIBACTCS KaK «->«. J[aHHOEe MpaBWIo ONPeIeIIsIeT aKCUOMY O TOM,

YTO €CNU 7X SBIAETCA CMapT(HPOHOM U CONEPIKUT YacTh 7P, TO TAKIKE MOKHO



CKa3aTh, 4TO ?p sBIsAETCS yacThio ?X. [lomobHoe mpaBuiio reHepupyercs
aBTOMATUYECKU B COOTBETCTBHH ¢ ToJieM «inverseOf», KOTopoe MbI YKa3bIBaJIU B

MPOLLUIBIX paboTax.

N3 BCTPOCHHBIX MIPEIUKATOB [9] oyayT HEO0OXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menble uiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensbie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJbiiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6omnbiie ?y); swrlb:divide(?x, ?y, ?z) (B
7X pe3yJbTat onepanuu ?y/?z).

JUis OTHajKM YCIOBHBIX YacTed MPaBHUJI MOXKET HCIOJB30BaThCSA SI3BIK
SQWRL [11]. B pamkax Hero OyaeT HCIOJB30BAaThCSA TOJBKO IMpEaUKaT
sgwrl:select(?x, ?y, ?z, ). OH mnoO3BOJAET OTOOPA3UTh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JIJIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO Mpeodpa3oBaTh MPABUIIO B aHAJIOT 3alpoca U MPOBEPUTH, YTO OHO
MIPUMEHSETCS JUTsI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3amaHHbIM B pabOTe KPUTEPHSIM:
«Axkymynsatop(?a) ~  eMKOCTb_akkymyistop MA u(?a, ?v) 7~  Bpe-
Ms_paboTel B _pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MIMeHHO Takue 3amucH O
aKKyMyJsiTOpax OyAyT OTMEUYaTbCs COMHUTEIbHBIMA. YUTOOBI MPOBEPHUTH
KOPPEKTHOCTh YCJIOBUH JaHHOTO TMpaBWia CJIEAyeT pPAcCMOTPETh JUISl KaKHUX
aKKyMYJISITOPOB 3TO TMpaBuio Oyner cpalarbiBaTh (BbIOpaTh HACHTHU(PUKATOP
aKKyMYJISITOpA, 3asiBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpEeMsI paboThl).

Jst noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAIKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOXoauMo co3aaTh IpaBuiio (puc. 240)
U BBECTH ero Tejo (puc. 258). Jlanee HEOOXOIUMO BBIICIUTH MPABUIIO M HAXKATh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU MpaBuiia (puc. 25r1).



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

File Edit View Reasoner Tools Refactor Window Help

© goods (htip://myontologies.com/goods) v Search...
DL Query x | ontoGraf x| SWRLTab x|SQWRLTab  x|SPARGL Query
Active ontology x | Entities x | Individuals by class

Name Query Comment
AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
IS3 ____|Akkvmvns a) * eMKOCTE _AKKVMVIA A a BDEMA D3 [——

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

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

YOenuBIIKUCh B KOPPEKTHOCTU YCIOBHOW YacTH MPaBUiia, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuThH €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/aTh HOBOE. Y CJOBHAs YacTh MpPaBUJIa OCTAETCS

npexxHe, a 3akimoueHueM Oyner sBhsATbes «CoMHuTenbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _

[s3 7 rch...
Comment

DL ad |

Active| Status
|ok

- -_—

=
S1 KKyMynATop(?a) * eMKoCTb_akkymynAatop_MA_u(?a, ?v) * Bpems_paboTbl_B_pexume_pasrosopa(?a, ?t) #
swrib-divide(2tr, v, 250) * swrib-greater | han(t, 2tr) -> sqwrl:select(?a, tr, V) | J—
B

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

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

Teneppr HEOOXOIWMO 3aIyCTUTh TPABUIIO, TMPEABAPHUTEIBHO 3arpy3uB

MIOHATHS U3 OHTOJIOTHH (pHC. 260, pHc. 26B).

a Name Rule Comment
v S1 AKkymynaTop(?a) * eMKocTb akkymynatop MA y(?a. ?v) * Bpema pabo...
S3 AkkvmynaTop(?a) * emKocTe akkymynatop MA u4(?a. 2v) * Bpema pabo...
New

o e
\Control |Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL |

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bknaaka SWRL B cucreme Protégé (a — akTHBHOCTH IpaBuJia; 6 — KHOIKA
3arpy3Ku MOHSATHI/aKCMOM W3 OHTOJIOTHH M CTIMCKa MPaBWJI; B — 3aITyCK BBIBOJA HA

OCHOBC ITpaBuJI; I' — BHCCCHUC BBIBCACHHLIX MOHSITUH B OHTOJIOTHUIO; A — CIITMCOK



BBIBE/ICHHBIX MMOHATHII; € — HACTPOUKHU BBIBOJIA)

[Tociie 3TOrO0 MOXKHO O3HAKOMHUTHCS C BBIBEJCHHBIMH aKCHOMaMHu (pHcC.
26.1). B cimygae HacTpoek mo ymoidaHuio ux oyzaet 6omibiie 100. D10 cBsi3aHO C
TEM, YTO BBIIMOJHACTCS MHOXCECTBO CTaHJAPTHBIX MpaBWiI (HapUMED,
dbopMUpOBaHUE HOBBIX OTHOIICHUH B COOTBETCTBUHU C omucaHuem «inverseOf»).
Jns Hamero mpumepa 31o Heobsi3atenbHo. [loaTomy MokHO Ha BkIajgke «OWL 2
RL -> OWL2RL Control» BbIKITIOUUTE BCE TAOJIMIIBI CTaHAAPTHBIX MpaBui. [locnie
ATOTO B BBIBEJACHHBIX AKCHOMaX OCTAaHYTCS TOJBKO AKCHOMBI, IOJYYCHHBIC C

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

3aganus
1 ChopmupoBaTh MHUHUMYM S5 TpaBWi, BBISIBISIIOIIME COMHUTEIbHBIE
OMMCAHMS PA3ITUYHBIX XapAKTEPUCTHK.
2 CdopmupoBaTh MpaBWIO, KOTOPOE B  3aBHCHMOCTH OT €MKOCTHU
aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JyaroHanu oynet GopMHpOBaTh IPUMEPHOE BpEMsI aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, 0>ku1aHue.

IIpakTuyeckas padora 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. Hayunthcst peann30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCcTEMa,
ClIocOOHass YaCTUYHO 3aMEHUTh  CHEIHAMCTa-dKCIepTa B pa3pelieHuu

npobnemHot  cutyanmuu. CoBpemennble OC  Hadamu  pa3padaThIBaThCS



WCCJIEIOBATENSIMH HCKYCCTBEHHOTo WHTemiekTa B 1970-x romax, a B 1980-x
MOJyYUIIH KOMMEpYecKoe MojakpervieHue. IIpenmecTBeHHUKAMU 3KCHEPTHBIX
cucteM Obltu mpemioxkensl B 1832 romy C. H. KopcakoBbIM, cO31aBIIMM
MEXaHUYECKHUE YCTPOWCTBA, TaK HA3bIBAEMBIE «UHTEIUICKTYaJbHBIC MAITHHBD,
MO3BOJISIBIIME HAXOJUTh PEIICHHUs MO 3aJaHHBIM YCIOBUSIM, HAlpUMED,
ONpeeNsITh HauboJiee MOAXOMAIIME JieKapcTBa MO HAOMIOaeMbIM y TaIMeHTa
CUMIITOMaM 3a00JICBaHUsI.

B wundopmatuke sKCHIEpTHBIE CUCTEMbl PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (B3; anrn. knowledge base) B unpopmaruke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPUPOBAHHYIO MH(OPMALIHIO, TOKPHIBAIOLIYI0 HEKOTOPYIO 00J1aCTh 3HAHUMH,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPONUCTBOM (MM YEJTOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTalOT COBMECTHO C
CUCTEMaM{ TIOWCKa WHGOPMAIMH, HMEIOT KIACCU(UKAITMOHHYIO CTPYKTYpPY
(xnaccudukamnus (knaccuduirpoBanue) (0T jaat. classis — paspsa u nar. facere
— JIeNlaTh) — OCOOBIM cilydall TPUMEHEHHS! JIOTHYECKOW oOrepanuu JejeHUs
o0beMa MOHATHSI, TPEICTABIAIONIMI COO0N HEKOTOPYIO COBOKYIMHOCTH JEICHHM
(IemeHue HEKOTOPOTO Kiacca Ha BHJBI, JCJICHHE STUX BUIOB U T.A.) U dopmar
MpeACTaBICHUs] 3HAHUN (TIpeJCTaBJIECHWE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpOpMaTHKE — C TMOJ0OPOM TMPEJCTABICHUS KOHKPETHBIX U O0OOMIEHHBIX
3HaHWM, CBeJleHuH U (aKTOB AJid HAKOIUIeHUs! U 00paboTku uHpopmaiuu B OBM.
['maBHas 3amgadya B WCKyccTBeHHOM uHTeuiekTe (M) — HayduThCcs XpaHUTH
3HAHMS TaKUM 00pa30oM, 4TOOBI TPOTPAMMBbI MOTJIH OCMBICIICHHO 00padaThIBaTh MX
U JOCTUTHYTh T€M MOA00US YEI0BEUECKOT0 MHTEIIIEKTA).

[TonHoneHHBIE 0a3bl 3HAHUUW conepkaT B cebe He TOJBKO (PaKTUYECKYIO
uHopMaIMio, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIMIME AaBTOMATHYECKUE
YMO3aKIIIOUCHHUSI O BHOBb BBOJMMBIX (PaKTax MW, Kak CJICICTBHE, OCMBICICHHYIO
oOpabotky wuHpopmammu. OO6macTh Hayk 00 WCKYCCTBEHHOM HHTEIIJICKTE,

Hn3ydaroniasi 0a3pl 3HAHUH W METObI pa6OTBI CO 3HaHHAMH, HA3BIBACTCA



WH)KEHEpUEW 3HaHWW) KaK MOJENHU TOBEJECHHS SKCIEPTOB B OINPE/IeCHHON
00JIaCTH 3HAHWU C WCIIOJIB30BAHUEM TMPOIEAYP JIOTHYECKOTO BHIBOJIA W MPUHATUS
pereHuii, a 6a3pl 3HAHUM — KaK COBOKYITHOCTH (PAKTOB M IMPaBUJI JIOTUYECKOTO
BBIBO/IA B BRIOPAHHOW MPEMETHOW 00JIaCTH ACITEIBPHOCTHA. B MHCTpyMEHTaIbHYO
CUCTEMY BXOJST MOMHMO OIMCAHHOM BBINIE€ SKCHEPTHON OOOJIOYKU IMporpamma-
penakTop 0a3 3HAaHUN U MPOTrpaMMa JJOTUYECKOTO BBIBOJIA.

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Uoenmughuxayus.

OmnpeneneHue Y4YacTHUKOB M MX POJIEM B TPOLECCE CO3MAHUA H
AKCIUTyaTallM SKCIIEPTHON CHUCTEMBI.

B mpomecce co3maHus AKCHEPTHOM CHUCTEMBI MOTYT Y4acTBOBAaTh
CJICAYIONINE CIEIUATUCTBI: UHXXEHEPHl MO 3HAHUAM, DKCHEPTHI, MTPOTPAMMHUCTHI,
PYKOBOJMTEINb MPOEKTA, 3aKa3uyuku (KOHEUHbIE Mojb3oBarenu). [Ipu peanuzanuu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXEHepa NO 3HAHUSM - BBIY)KHBaHUE MPO(YECCHOHANIBHBIX 3HAHUM U3
DKCIIEPTOB M TMPOEKTUpOBaHUE Oa3bl 3HAHUW DJKCIEPTHOM CHUCTEMBI H €€
apxuTekTypsl. [IporpamMmuct HEOOXOAUM TP Pa3padOTKEe CIEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH IJISi CO3JaHUs SKCIEPTHOMN
CUCTEMBI) HE CYILIECTBYET WJIA €r0 BO3MOKHOCTEH HE JIOCTATOYHO U TPEOyrTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

B mpomecce »skcmlyaTanuy  MOTYT TPUHUMAaTh Y4yacTUE€ KOHEUHBIC
MOJIb30BATEIIH, SKCTIEPTHI, AAMUHUCTPATOP.

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3aa4 J0JDKHA peraTh dKCIepTHas cucteMa?

- Kak aTu 3amaun MOTyT OBITH OXapaKTEPU30BAHBI HIIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs 1 B3aUMOCBSI3U MEXKy HUMU MCHOJIb3YIOTCS IIPU PEIICHUN

3aJa4uun BKCHCpTaMI/I?



- Kakoii Bug umeer pelienre, 1 Kakue KOHIENIUU UCIIOJIb3YIOTCS B HEM?

- Kakune acriekTsl onbITa 3KCIepTa CyIECTBEHHBI ISl pELICHUS 3a/1auu?

- KakoBa nmpupoja 1 00beM 3HaHUM, HEOOXOAUMBIX JIJIsl PEIICHUS 3aa4n?

- Kakue npensiTcTBHs BCTpEUarOTCs PU PELICHUH 3a/1a4?

- Kak 5T” noMexu MOryT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

- UTO M3 JaHHBIX 3a/1aHO, @ YTO JIOJ>KHO OBITh BBIBEJICHO?

- meroT 1 mo3a1auyu HAMMEHOBAHUS ?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- HMerorca M SACHBIE YACTUYHBIE THUIIOTE3BI, KOTOPBIE IIUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

Ha3nauenue, 603modichocmu u npunyun padomsl 0aileco6cKoil
cmpamezuu OUeHKU 6bl60006

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA U3 CTPATETHi,
OPUMEHSEMbIX ISl OLIEHKH JOCTOBEPHOCTH BBIBOAOB (HallpUMeEp, 3aKJIIOUEHUMN
MPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OcHOBHas ujaest 6ailecoBCKOi
CTpPaTErvuM 3aKJIFOYAETCA B OLEHKE BEPOSITHOCTH HEKOTOPOrO BBIBOJA C YYETOM
($akTOB, MOATBEPKAAIOIINX HIIM OTIPOBEPTAIOIINX ATOT BBIBO/IL.

BeposdTHOoCTh  OCyliecTBiIEHHsT HEKOM runore3sl H 1npu  Hamuuuum
ONPENEIICHHBIX MOATBEPKIAAIOIMNX CBUACTENLCTB E BBIYMCISETCS HA OCHOBE
arpUOPHOI BEPOATHOCTH 3TOM T'MIIOTE3bl 0€3 MOATBEPIKIAIOIIUX CBUACTEILCTB U
BEPOSATHOCTEW OCYIIECTBICHUS CBUACTEIBCTB MPU YCIOBUAX, YTO TMIIOTE3a BEPHA

WJIA HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPCKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJIb30BaTCIs Ha JaHHBIHA
BOIIPOC:

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

WIn

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

Ipumep npumenenus 6atieco8ckoll cmpamecuu OYeHKU 8b180008

B akcmepTHBIX cucTeMax Il COCTaBICHUS MMPOTHO30B MOTOJIBI BEPOSTHOCTD
JOXKJIA Ha CICAYIONUNA JIEHb OINPEACNIeTCsl C y4eToM Tpex (haKTOpOB: BETeEp,
BJIAKHOCTh, 00JIayHOCTh (B JeHb HaOmoAeHus). 3a 173 gua (u3 Hux 53

I[O)KI[JII/IBBIX) HAKOIJICHBI CTATUCTUYCCKUC JAHHBIC, IPUBCACHHBLIC B Ta6J'H/II_[e.

Konunuyectso
Konnuyectso cayyaes
- c/nyyaes noroApbl
Moroaa B AeHb O AMBOM
6e3 ocagkos
HabntoaeHUs norogbl .
. Ha cneayroLumi
Ha cneayoWnii AeHb
AeHb
Crabwrii 19 52
Berep YMepeHHsIit 27 44
CunpHbII 7 24
Bricokas 35 18
Brnaxuocts | Cpennsis 12 42
Huskas 6 60
SlcHO 5 83
O0Onaunocts | OOmauno 8 27
[Tacmypuo 40 10

[IpuBenennbie B TaOnWIe JaHHBIE O3HAYAIOT, HANIPUMEP, CIEAyIOIIee: 3a
nepuo Habmonenuii (173 nHs) cnabbrit Betep HaOmogancs 71 mens (71=19+52).
B 19 cnydasix Ha cieayroomuil 1eHb norojaa Obljia JOXKIJIUBOU, B 52 ciiydasx - 6e3
OCaJIKOB.

B HexoTophiii neHb HaOMIOAAETCs CleAylollas Moroja: CHJIbHBIM BeTep,
BBICOKAsl BJIAXXHOCTh, 0O0JlauHO. TpeOyercss HaWTU BEPOSITHOCThH JOXKIJIUBOU

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



B 1aHHOM ciyyae B KayecTBe TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS
noroAsl Ha caexayromuid aesb: H1 - moxas, H2 - noroma 6e3 ocagkos.
CBUIETENHCTBOM 3/I€Ch SIBISIETCS COUYETaHUE TpeX (PAKTOPOB, XapaKTEPU3YIOIIUX
MOTOAY B JICHh HAOMIOACHUS: BETEP, BIAKHOCTh W O0JTAYHOCTH (MOXHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJB3YIOTCS TPHU CBHUJETENIBCTBA); 0003HAUYUM STHU
daktopel kaxk E1,E2, E3. O06o3nauum HaOmtogaeMoe coyeTaHue ¢HakTopoB
(cHIIBHBIN BeTep, BBICOKAs BIAKHOCTh, 00J1a9HO) Kak coobiTre E.

OnpenenuM BEpOSITHOCTH, HEOOXOJUMBIE [JIsi pacyeToB 10 Qopmylie
baifeca. AmpuopHbIE BEpPOSTHOCTH THMOTE3 (TO €CTh BEPOATHOCTH JOXKIS U
norojibl 6€3 ocajKoB, 0e3 yueTa HaOJII0/1aeMOT0 COCTOSIHUS TTOTOJIbI):

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

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

Ha6nromaemoe cBUAETENBCTBO (COCTOSIHME TMOTOJBI B J€HH HAOJIOICHMS)
MPEICTABIIACT COOOM COoueTaHHEe TPEeX COOBITHI, HaOIIOJaEMbIX BMECTE: CUIILHOTO
BETpa, BRICOKOW BIIAXXHOCTH M 001adHOCTH. CUHTast 3TH COOBITHS HE3aBUCHMBIMU
(TO ecThb cuMTas, HaMpUMep, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, W T.I.),
MO>XHO HaWTH YCJIIOBHBIC BEPOSITHOCTH CBHUICTEIBCTBA 1O (PopMylie YMHOKCHHS
BEPOSITHOCTEM:

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

Hatimem Benu4uHbBI, HCOOXOIUMBIC JIJIT IPUMEHEHHUS (OPMYIIbI YMHOKCHHS
BEPOSITHOCTEM:

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

3nech, nampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIHH JICHb
HaOJI0/1aeTCsl CUJIBHBIM BETEp, MPU YCIOBUM, YTO CIEAYIOMIUNA JeHb OyleT
JOXKJJTMBBIM. JTa BEJIMYMHA T[IOKA3bIBAET, HACKOJIBKO dYacTo Habomaercs
CWJIBHBIN BETEP B JHU, MPEIICCTBYIOIINE IO ITUBOM TIOTO/IE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

ITOJTYYUM:



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

3necb, nHanpumep, BenuuuHa P(E/H1) - BepositTHocTh HaOmomaemMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CIACAYIONINH IeHb OYAET JOKJIUBBIM.

[Ipu MOCTPOCHNHU SKCTIEPTHBIX CHCTEM YacTO HCIOIB3YIOT BEPOSTHOCTHBIN
noaxoj. CocraBisiss 0a3y 3HaAHUM, IPUMEHSIIOT SKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICIYFOLIUMN BUL:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 3aJlaHHOW MPEIMETHOU
obOnactu, OyKBHI @, b, ..., t B MacCMBE O3HA4YalOT BO3MO>KHbIE BapUAHThI OTBETOB.

Matpuiia 10J5KHa COAEPKATh BCE 3HAHUS IKCIIEPTA 0 JaHHOMY ITPEAMETY.

Ob6sacTh 3ampocoB - Ta 00J1aCTh, B KOTOPOM IKCHEPTHAsI CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIN Xapaktep. OHu 3agatorcs yuciaamu oT 0 mo 1. Ecnmu coOwitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSTHOCTH €ro MOsBICHUS paBHA 1. Ecimm
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €T0 MOSBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCTb €ro mnosiBiaeHuss paBHa (,5. Bce ocTaibHbIE BO3MOXKHBIE
CJly4au JIeXKaT B YKa3aHHOM JIMaIla30He.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






33I[3HI’IH IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznmate mpocTtyto ©0a3y 3HaHuid «Thl  Teiimep?», pemiarome 3agady
KJ1IaccuuKaIyu (C Y4eTKOU JTIOTUKOM ).

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

AnpuopHbie BeposiTHOCTH 00oux ncxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoress,
YTO HayrajJ BbIOpAaHHBIM YEJOBEK SBISETCS WM HE SBISETCS TeiMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa allpUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0a3e
3HaHUU TPUBEJIEHBI BCE BOZMOXKHBIE HCXO/IbI).

Kaxnoe yTBepKIeHHE YETKO OTHOCUT MCHBITYEMOTO K OJIHOW U3 3TUX KATETOPHUId,
T.€. €CJIM JyIsl IEPBOTO BOMpoca JJIsl ucxoda «reiimep» Oyaet 3anuch 1,1,0, To ans
ucxoja «He reiimepy» 3amuch Oyaet 1,0,1.Takum oOpazom, Py u Pn mis xaxmoro
BOIpoca paBHbl OO0 1, mubo 0, mpu 3TOM BO BTOPOM MpaBHIIE 3TU 3HAYEHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO NPUBOAUT K TOMY, YTO
MaKCHUMaJIbHO yBepeHHbI oTBeT («Touno nma» wimm «TodyHO HeT») Ha Jro0oM
BOIIPOC OJTHO3HAYHO KJIACCU(HUIIUPYET MOJIH30BATEIIS KaK T'eiiMepa UiIn He reiiMepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayer ykaszbiBaTh Py m Pn paBHbIMU Jpyr npyry, T.K. 3TO
O3HA4yaeT, 4TO JAAHHOE CBUIETEIBCTBO HE BIUAET HAa BEPOATHOCTh HCXOAA, T.C.
OECCMBICIIEHHO €r0 YIIOMUHATB).

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

Tabimuna 1
Ne YrBepaxaenue / Bonpoc 3aknouenue /
n/n Hcxon
remmep HE
rerumep

1. Thl Urpaeiib B KOMIbIOTEPHBIE UTPHI 110 6 U OoJiee 1 0
4aCcOB B CYTKH

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

3. Ot 3D-action urp y Te0s Kpy>KUTCS TOJI0Ba 0 1

4, Thl HU 32 UTO HE MOTAIIUIIIH CBOW KOMITbIOTEP K ApyTy | 0 1
JUIsL OpTaHU3allii COPEBHOBAHUM MO CETH

S5. ThI B OCHOBHOM TpaTHIlb AEHBI'Y WJIM HA HOBBIN 1 0
WUT'POBOM JIMCK MJIA HA alllPENJI KOMIIBIOTEpA

6. Trl He nonb3yemnibes "Mpb0" B 3D-action urpax 0 1




B ¢opmare 6a3p1 3HaHUN JaHHBIE TAOIHUIIBI OYAYT 3aIIUCaHbl B BUJE BOIIPOCOB U
VCXOJI0B, IPUBEJACHHBIX HUXKE.

Bomnpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI 110 6 U OOJIee YaCOB B CYTKH?
Tr1 Opocaelib Bee fiena paayd HOBOM UrpbI?

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

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

Thl B OCHOBHOM TpaTUIIb JEHBI'M UM HA HOBBIM UTPOBOM IHMCK WJIM HA aNrpeny
KOMITIbIOTEpa?

Tr1 He onb3yemnibest "Mplbio" 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
Ecmn peanusoBsiBaTh naHHyr0o b3 B mporpamme «Mamasg OKkcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

Daiin Mpasxa Cnpaexa

B B, @& Q Q':’ v g?; [1 cTpoka, 1 cronbey |
Maponk Ha peaakTUpoBaHUe [ Maponb Ha yTeHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaewb B KOMNbROTEPHHE MIPH N0 6 W 604€e 4YacoB B CYTKK?

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

T HM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auMM COPEeBHOBAaHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yeuwbcs “"muubp' B 3D-action wrpax?

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

3aganue 2

Ha ocHoBaHue paccMOTPEHHOro MpuMepa MOnmpoOyHTE COCTaBUTh COOCTBEHHYIO
b3 nHampuMmep ISl AMArHOCTUKH COCTOSIHUS 37I0POBbSI YUEHWKOB WM aHAIM3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



IIpakTuyeckas padora /.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMCHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIKE CIUCOK POCCHMCKUX 00pa3oBaTeNIbHBIX OHJIAMNH-
m1aTopM, a TaKKe JAPYTHe MHTEPHET-UCTOYHHKU COCTaBbTE CBOJHYIO TaOJMILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4Yaluxcsi, BO3MOXKHOCTH MCIOJIb30BaHUsI B Y4EOHOM Ipoliecce, TpPeruMyLIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym  (http://universarium.org/) — mpoexr,
no3uLMOHUpYyeMbli  Kak poccuiickas MOOC-mnatdopma.  3anymieH npu
NoAJEep)KKE  AreHrcrBa  crparermdyecknx wuHunumatue u  PHMA-Hosoctu.
Pa3pabatTbeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHICKHMH By3aMu U
NBITAIOTCS TIOJMYYUTh MPaBO BbIJABATh CEPTUQPHUKATHI TOCYJapCTBEHHOIO o0pasla
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha 1MaHHBII MOMEHT TpU Kypca YkKe
3aIylIEHbl, TOTOBATCS K 3aIyCKy HOBBIE Kypchl. ECTh IUTaHBI MO MEPEBOAY CBOUX
KYpCOB Ha AaHIVIMMCKUM S3bIK M BBIXOJ Ha E€BPOIEHCKYH ayauTopuro. Kypcsl
NO3UIMOHUPYIOTCA KaK OTAEIbHBbIE KYpPChl, KOTOpbIE MOTYT OBITH BCTPOCHBI B
O06npImie  0oOpa3oBaTelibHBIE TpOorpaMmbl. Pa3pabaThiBarOTCS COBMECTHO C
IIPENOIAaBATENSIMHA, TIOYTHU BCE MPENOJABaTEIN-aBTOPbl CTAPTOBBIX KYpCOB — M3
MI'V um. JlIomoHOCOBA.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) — mnarpopma s




MPEIOCTABIEHUS o00pazoBaTenbHbIX KYpPCOB o OM3HEC-TEMaTUKaM.
OpuentupoBanbl Ha npodeccuoHano. [lo uToramMm NpoxoxkaeHUs KypCOB MOMKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOpropauuii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHbie Kypchl, HO OHHM, KaK MPaBUIIo,
pa3paboTtanbl  COOCTBEHHBIMHM  cwiamH.  [lmaTHele  Kypchl — cO34aroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, cTtapToBas Ha aHTIIUHACKOM SI3BIKE, PYCCKUM SI3BIK OBLIT TOOABJICH TO3KE.

Ow

UNlWEB Uniweb (http://uniweb.ru/) — TIpoeKkT HO3UIMOHUPYETCS Kak
wiaTdopMa OHIANHOOYYEHHS JJI1 pACIPOCTPAHEHHUS KaK OTICIbHBIX KypCOB, TaK
U o0pa3oBaTenbHBIX MporpamMM. Kypchl pa3pabaTbIBaloTCs COBMECTHO C By3aMH.
OcnoBHoil maptHep — PAHXul'C, taxxe ectb Kypcbl ¢ (akyapreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB npeaocTaBisieTcs OecriaTHo, 00bIIas 4acTh —
Ha TUIaTHOM ocHoBe. [lo mTOramM mpPOXOXKAEHWS IUIATHBIX KYpPCOB BBIIAIOTCS
cepTu(UKaThl OT By30B-aBTOPOB KypcoB. [[71s1 By30B co3anue KypcoB OecIiiaTHO,
MPUMEHSIETC MoJieNb “‘revenue sharing” (4acThb ormiaTel 3a 00y4YE€HHE OCTaeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera mouuiM Mo myTu mnepeBoaa KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3nHee npucoenuHuiack Abbyy Software (B wactu mepeBoja).
Omun xypc 3amymieH (pycckuid nmepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypcbl. Taxke B pamMKax TNpOEKTa 3alylIeHbl «OTKPBITBIE J1a0OpaTOPUN» -
POXOXJICHNE OpUTHHaIbHOTO Kypca Ha Coursera (Ha aHIJIIMICKOM SI3BIKE) C
MTOMOII[BI0 POCCUUCKUX MEHTOPOB (MpodeccruoHanbl B M3y4aeMon 001acTh).

Univer @ _
Univer.tv — MenuaTteka BUc03aICcen JICKIIUM,

oOpa3oBaTenbHBIX (HUIBMOB, BBICTYIUICHHM Ha KOHpepeHIusaX. McTounuku
BUJIC03AIMUCEH — CAMOCTOATEIILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB WHTepHETa. B HacTosIiee BpeMs pecypc aKTHBHO HE Pa3BHBACTCS —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
2

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIlMCHIBAIOT BUJACOYPOKH JJIA HIKOJBHUKOB C IPUBJICYCHUCM
KaK CBOMX, TaK UM CTOpOHHHMX yuuteneil. [loka paboTarOT Ha JEHBI'M MHBECTOPA,
OyTH MOHETH3allMM HE O03By4HMBArOTCS. J(OCTym KO BceM ypokaM OecIIaTHBIM.
OcHoBHas 3a/lavda Ha TCKYHICM 3TallC — ITOBBIMICHUC Ka4CCTBa YPOKOB.



CHUHTYUT

e erromesene | NEUTE.rU (HarmoHameHBIA OTKpBITHIN yHUBepcuTeT MHTYUT)
— OOpa3oBarenbHOE yupekJIeHHUE, NpeAaramllee J8e IporpaMmMel OakajaBpuara
U HECKOJBKO IPOrpaMM BTOPOTO BBICIIEro, OOJIBLIIOE KOJWYECTBO OTAENIBHBIX
KypcoB (MOBBIILIEHUE KBalnu(UKanuu). Bce mnporpamMmbl NpOXOAAT ILEIUKOM
OHJIAIH, 110 UTOraM MPOTpaMM U KypCOB BBIIAIOTCS TOKYMEHTHI YCTaHOBJIEHHOTO
obpasna. Cnennanusupyrores Ha [T TtemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUsT OCCIUIATHBIX
KypCOB Ha pycckoM si3bike. Co3/1aH U MOAACPKUBACTCS HAa CPEICTBA SHTY3UACTOB.

OcHoBHast Tematuka KypcoB - [T, ecTb ommH Kypc OT IpenoaaBarens W3
PAHXwul C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIISIONIHIA
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCIOJIB3YyEMBIX IJIsi MMPOBEPKH 3HAHHIA.
[lo3unmoHupyercss B KadecTBE IOMOIIM CTyIEHTaM B IOJATOTOBKE K claye
9K3aMeHOB. J[0CTyN K YaCTH TECTOB TIATHBIH.

VUHUREDIUTET
YHABEPCUTE

YauBepcurer B kapmane (http://moyuniver.ru/) —
MOOMJIbHOE IIPUJIOKEHUE, coJieprkalliee 0a3y 3HAHUU OTBETOB Ha BOITPOCHI
110 00pa3oBaTEIbHBIM IIPOTPAMMaM IITKOJIBI M By3a, TECTHI JIJIS IIPOBEPKU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wmeauaTteka BHJEO03aIlNCEH JIEKIIWH.

Jlekniuu  3amUCHIBAIOTCS  POCCUMCKMMHM  By3aMU U H3BECTHBIMU
sexkropusasMu. IIpoekT crapToBaJi B 2009 TOAYy TNpHU MOAJEPKKE
Pocmosogéxu. 3a AoCTyn K JIEKIIUAM I1ata He Oepercs. [[yist By30B ecTh
BO3MOXKHOCTb IUIATHOM 3amucu Jexknuid cwiamMu Lektorium.tv. Csowu
JIEKITUH OMyOJIUKOBaIU 15 By30B (Oosbiias yacth u3 CaHkr-IleTepOypra) u
22 jiektopus. I1o cyTu 3TO UMeHHO OMOJIMOTEKA — KaTaJIOTU3aTOp BU/IEO,
BBUIOKEHHBIX HA YouTube

! f~\i:"l.:“!f?-i'_-f_!»’.—.‘f.‘:.’(‘:fr'!;';‘lu:

|. Businesslearning.ru  — TOpOEKT TMO3UIMOHUPYETCS  Kak
“cucTemMa JUCTAHIIMOHHOTO OwusHec-oOpa3oBanus’. I[IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoaHbelii MHCTUTYT MeHemxmenta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, IO KaXJOMy MOJYJI0 MOXHO MPOUTH JIUCTAaHIMOHHYIO
aTTecTaluio. Takke eCTh BO3MOKHOCTh ITPOMTH OYHYIO artectauuio (B Mockse) u
NOJIYYUTh cepTU(PUKAT TrocyAapcTBeHHOro obOpasua. OcyiiecTBisercss Mnpu




NOAJICPKKE TMPOrpaMMbl TOJAECPKKU TpearpuHuMaTenscTBa IIpaButenbcTBa
MockBel. C nHawana 2013 roma perucrpamuss Ha OYHBIE aTTECTallUU
MIPUOCTAHOBJICHA.

eClaSS Eclass (http://www.eclass.cc/) — KarajgoruzaTop KypcCOB
MOOC c pa3ubix iatdopM. JlaaHbIe IO HOBBIM KypcaM U IO AaTaM cTapTa
KypCOB aBTOMAaTUYECKH OOHOBJIAIOTCA, €CTh BO3MOXKHOCTH JIeJIaTh
To/1I00PKHU KyPCOB.

Yausepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaiH pekmMe Ha TeMmartuky liberal arts. /lenaror ymop Ha
oOyueHHEe MeTOJIaM HcCciie/loBaHus. [IpenosaBaresii — MCC/IeIOBATEN U3
3apy0O€eKHBIX U POCCHHCKUX yHUBepCcUTeTOB. CeMUHAPhI M YaCTh 33/IaHUM
MIPOXOJAT B OHJIAH-peskuMe. Bce Kypchl IIaTHBIE, 10 UTOTAM BBIJIA€TCS
cepTuduKar.

%‘7 HeTONOM Heromorns (http://netology.ru/) — miardopma

omtariH-o0yueHus ITcnenuanucroB. Camo oOyueHHe IJIaTHOE, OeCIIaTHO
JIOCTYITHBI OTKPBIThIE 3aAHSTHSA, ITPOXO/AIINE B BU/IEe BEOMHAPOB.

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MenieHnss KOPOTKHX KypcoB Ha JoOyro Temarwky. IIpemocrtaBiser
BO3MOXXHOCTh aBTOpPaM yCTaHABJIMBaTh IJIATHBIA JAOCTYII K KypcaM U IPOBEPSTH
3agaHus oOydaronuxcs. [IpoekT moka 4To HaxoauTcs O(QUIMAIBHO B CTaTycCe
«beTtay, ogHAKO yKe pazMelieHo 6osiee 70 KypCOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASANMUU JIeKIuh. 3a [A0CTyn K
OOJIBIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JEJHUTCS C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA UTO HEBEJIUKO.

8 Zillion

% Zillion (http://zillion.net/) - «obpa3oBaTebLHBINA
MeZiapecypc» — 0OJIbIIIoe KOJIUYeCTBO BeOMHApOB, 00yJaIINX cTaTed Ha
TeMaTUKy BeleHUs OW3Heca, peayim3aruil WUJed W JIMYHOCTHOTO POCTa.




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-

YHUBEPCUTET

CUHEPTUA  vony «Cuneprus» (http://www.mfpa.ru/r/distance/).
OO6pa3oBaresibHOE YUPEXKACHUE, MpPEAiaralollee OHJIAH MPOrPAMMBI BBICIIETO
oOpazoBanus. CTyJeHTaM MPEAOCTABISIETCA JOCTYN K OOydaroluM MaTepuajiam
Yyepe3 mopTall By3a, a TAaKKE BOZMOXKHOCTh yUacTHUsl B CEMUHapax yepe3 BeOMHAPHI
U KOHCYJbTAIMi C mpemnogaBaTessiMu 1mo Skype. [Ipu okOHYaHWUM TPOTPAMMBEI,
MOJIpa3yMEeBaroONIe BBIAUy AMILIOMAa TOCYAApCTBEHHOTO OO0pasiia HeoOXOAMMO
c/IaBaTh TOCYIaPCTBEHHbBIE AK3aMeHbI TUYHO B MockBe. OOydeHue miaTHoe.

4
MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

M3ICH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO0pazoBareapHOE
yUpexAeHue, MpeJiararoniee OHJIalH NporpaMMbl Bbicuiero oOpaszoBanud. /o
90% o0yueHus NMpOXOAUT B OHJIAWH pexXUME Yepe3 BeOMHAphl U KOHCYJbTAIIMH C
npenoAaBarensMu 1o Skype. WTOroBbie arTeCTallMOHHBIE MEPOMNPUITUS U
roCyJapCTBEHHBbIE SK3aMEHbl CHAIOTCA JMYHO B MockBe 1100 B OJHOM U3
¢unmmano MOCH. OOGyueHue niaaTHoe.

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

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y4eOHBIMH MaTepuajaMd B SJEKTPOHHOW (GopMe W HHCTPYMEHTHI pPEaTbHOTO
KOHTpOJIs1 3 (HEKTUBHOCTH Tpoliecca oOydeHHUs.

.. FI KII dCC SAKnace (https://www.yaklass.ru) maTdopma

AIIEKTPOHHOTO OOpa3oBaHUs JJIs IIKOJ, a TakkKe oOydarorias OHJalH--TUIONIaaKa
JUTS IIKOJbHUKOB W HX POAUTENECH. TEXHOJIOTHS calTa ITO3BOJISIET ITPOBOJMUTH
AJIEKTPOHHBIE TECTUPOBAHUS U T€HEPUPOBATH 3a/1aHUS, YHUKAJIbHBIEC I KaXKI0TO
YUYEHHUKA.

i UCHI.R

sonmsors JCHILFU — 0Opa3oBaTebHBIN MOPTAl HHTEPAKTHBHOTO
00yd4eHUs eTeil MPH MOMOIIM HHTEPECHBIX TPOBBIX 3aIaHUN U 33/1a4.


https://lecta.rosuchebnik.ru/




Cnmcok Jureparypsl

OcHoBHas1 JiuTEpaTypa:

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

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, J[. K. IIpockypun. — Mocksa : Ait [Iu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : snexrtponnsiii // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

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

JlonoJIHUTeIbHAS JIUTepaTypa:

1. AgepuenkoB, B. H. Cucrema ¢dopmupoBanus 3Hanuii B cpene HHTepHer :
Mownorpadus / ABepuenkoB B. M. - Bpsauck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucTeMbl HCKYCCTBEHHOTO MHTEIICKTA : yaeOHOoe mocobue : [16+]
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1. OOmmue moJI0KeHUA

CaMmocrosiTenbHast paboTa - IUlaHUpyeMasi YydeOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusl (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYacTHUU IMpernojaBaTelis,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTHHIOBOM TEXHOJIOTHH 00YUEeHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe PeCypChl (NMEKTPOHHBIE YI€OHUKH, DIEKTPOHHBIE OUOINOTEKH U JIp.);

— HamucaHue JOKJIA/I0B;

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

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— THOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK W PEKOMEHIAIMH MO PEIIeHUI0 MPOOJIEMHOM
CUTYalluu;

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

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb M KOHTPOJIb YCIIEBAeMOCTH Ha 0aze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Mertoarka opraHu3alii CaMOCTOSTENIbHONW paboThl CTYJEHTOB 3aBUCHUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

[Iponiecc opraHu3alMM CaMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIKOYaeT B cels
CJIETYIOIINE ATAlbI:

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

® OCHOBHOH (peasn3anusi MporpamMMbl, HCIIOJIb30BaHHE MPUEMOB MOMCKa HH(POpMaIu,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, Mepefayd 3HaHuM, (UKCHpPOBaHHE pPE3yJIbTaTOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
omeHka A(G(EKTUBHOCTH TMPOTrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHUSIX
ONTUMM3ALNH TPYIA).

CamocrosarenbHass pabora 1o  JgucHMIUIMHE  «VCKYCCTBEHHBIH  WHTEIUIEKT B
npodeccuoHaIbHON cepe » HampaBiieHa Ha (GOPMHUPOBAHKE CISAYIOMINX KOMIETEeHIUH:

Kom, hopmynmpoBka Kopx, dopmynmpoBka HHANKAaTOpA [Inanupyemsle pe3yabTaThl
KOMIICTCHIITUU 06y‘IeHI/I5[ 110 AUCIUIIIINHE

(Momymi0), XapaKTepu3yIoIne
ATarbl GOPMUPOBAHHUS

KOMIICTCHIINI, HHIHUKATOPOB

[K-1 Crioco6eH BiageTh WJ-1 IIK-1 Bnageer pucyHkoM U I'oToBHOCTP  HPUMEHATH  IIPH

PHCYHKOM H TIpHEMaMu npueMaMu paboTsl, ¢ 000CHOBAHUEM, pelIeHuH 3a1a4

paboThL, ¢ 0GOCHOBAHHEM XYZIOKECTBEHHOTO 3aMbICiIa AU3aiiH- npo(eCcCHOHAIBLHON AEATEIbHOCTH
b &

XYI0KECTBEHHOTO 3aMbIC/Ia HPOCKTA, B MAKCTUPOBAHHUU U CrenuaIu3upoOBaHHOS




JM3aliH-TIPOEKTa, B MOJIEITMPOBAHNH, C [IBETOM U IIBETOBBIMHU nporpaMMHOE  oOecrieueHne |

MaKEeTUPOBAHUH U KOMITO3ULIUSIMU METOJIBI HCKYCCTBEHHOTO

MOJEIUPOBAHUH, C LIBETOM U NA-2 I1IK-1 PeanuzyeT Xy10KeCTBEHHBII MHTEIJIEKTA.

I[BETOBBIMU KOMIIO3UIIUSIMH 3aMBICEN TU3aHH-TIPOCKTa, CHHTE3UPYS I'oToBHOCTH pa3pabaTbIBaTh
3HAHMS ¥ HABBIKH PUCYHKA W I[BETOBOM OCHOBHBIE MOIyNH
KOMITO3HIIUH MHTEJIEKTyalbHBIX cHucTeM,
NA-3 [IK-1 OuenuBaet u BEIOUpACT U3 BIANeTh  NpPUEMaMH  pEIICHUSI
KOMITO3ULIMOHHBIX ITPUEMOB, TEXHHK MPaKTHYECKUX 3aj1a4 B

MIPOEKTHOM rpa)KM 1 [IBETOBBIX

MPEMETHON 00JIACTH.

COYETaHUH HYKHBIE JUIS peaTu3aluu
XYI0KECTBEHHOTO 3aMbIciia Tu3aiiH-
IIPOEKTa

WJ-1 IIK-2 Onpenensier npaBuna u
MIPUHIUIIB] TBOPYECKOTO PEIICHUS
JIU3aliHEPCKON 3a1aun

N-2 I1IK-2 ®opMupyeTr CBOM 3aMbICIbI U
nzaeu rpaguIecKumM

croco0oM; (GOpMyIHPOBATh KOHIIEIIIHIO
MIPOEKTHOH HeH; MpeoOpa3oBaTh
KOHLENTYaJbHYIO UJICIO B

rpaduuecKuil BUL

NI-3 TIK-2 Aprymentupyer pa3paboTky
TIPOEKTHOM UJEU, OCHOBAHHOW Ha
KOHIICIITYaJIbHOM, TBOPUYCCKOM NOAXOA€ K
PEUICHHIO TU3alHEPCKOM 3a1auu

TTIK-2 Crioco6eH 000CHOBAThH
CBOHM TIPEJIOKECHUS TIPU
pa3paboTKe MPOESKTHOU UJICH,
OCHOBaHHOM Ha
KOHIICTITYyaJIbHOM, TBOPYECCKOM
MOJIXOJIC K PEIICHUIO
JM3aliHEpPCKOM 3a1a4u

2. Ilean W 3224 CaMOCTOSITEIbLHON PaGoThI

Benymas nens opranmzanuu u ocymiectienus CPC coBmagaer ¢ menpro oOydeHUs
cTyaeHTa — (opMupoBaHHe Habopa OOIIEHAyYHBIX, HPOPECCHOHATIBHBIX U CHELHATbHBIX
KOMIETeHIIMH Oyaymero OakajiaBpa 10 HampaBieHHIO MoArotoBku «llegarornueckoe
o0Opa3oBaHUEY.

[Ipu oprannzanuu CPC BaKHBIM U HEOOXOAUMBIM YCIOBHEM CTAHOBATCS (POPMHUPOBAHHE
YMEHHUSl CaMOCTOSATENbHOW paboThl sl NMPUOOPETEHHs] 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y4eOHOU U HaydyHOU nesaTenbHOCTH. Llenpro camocTosTebHOM paboThl CTYJIEHTOB
ABIISIETCA OBJIAJeHHE (PyHIaMEHTAJIbHBIMU 3HAHUSMH, MPO(ECCHOHATBHBIMU YMEHUSMH U
HaBbIKAMHU  JIEATENbHOCTH MO NpOoQMII0, OMNBITOM TBOPYECKOH, HCCIIEI0BATENbCKON
JESATEIIBHOCTH. CamocrosrenbHas ~ paboTa  CTYyIE€HTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO MOAX0/AA K PELICHHUIO
npo0seM yueOHOro 1 MpodhecCuOHaTFHOTO YPOBHS.

Zagauamu CPC saBisroTcs:

e cHUCTeMaTu3alMs U  3aKperuvieHue
NPaKTUYECKUX YMEHHUH CTYICHTOB;

e yriyOJieHUE U pacliipeHre TEOPETUIECKUX 3HAHUM;

e (GopMHpOBaHME YMEHHH HCIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIMIO U CHelHaIbHYI0 JTUTEPaTypy;

® pa3BUTHE TIO3HABATEIbHBIX CIOCOOHOCTEH M AaKTHBHOCTU CTYIEHTOB: TBOPYECKOM
WHUIMATUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

e (OpMHPOBAHHE CAMOCTOSITENILBHOCTH MBIIIJIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaTu3alliu;

® Da3BUTHE MCCIIEN0BATENBCKUX YMEHUI;

® CIOJBb30BaHHWE MaTepuana, COOPAaHHOTO U TMOJIYYEHHOIO B XOJI€ CaMOCTOSITEIbHBIX
3aHATUN HA CEeMHMHAapax, Ha MPAKTUYECKUX U MPAKTUUYECKUX 3aHATUAX, IPU HAMMCAHUU KYPCOBBIX
U BBIIYCKHOW KBaJTH(PHUKALMOHHON padoT, 11t 3(EKTUBHON MOATOTOBKH K UTOTOBBIM 3a4eTaM
U 2K3aMEHaM.

IMOJIYYCHHBIX TCOPETUICCKUX 3HAHUH n




3. TexHosoruyeckasi KapTa caMoOCTOATEIbHOI padoThI CTyAeHTa
JJ1s1 cTy1eHTOB 04YHOI (pOpMBI O0yUEeHHS:

Kompt CpenctBa u OO0beM 9acoB, B TOM YHCIIC
peanuzye TEXHOJIOTUU CpPC KonTakTH Bcero
MBIX B OLICHKHU ast pabota
COMIIETEH U] 1eATeIbHOCTH c
o CTYJICHTOB
UH, mpernojana
UHAUKATO TeneM
pa(oB)
5 cemectp
[1K-1 ITogroroBka mokmama | Jlokman 9 1 10
ITK-2
I1K-1 IToaroroska k CobOecenoBanue 2,43 0,27 2,7
I1K-2 MPaKTUYECKUM
3aHITHIM
[1K-1 Pazpabotka 3ammura npoexTa 37,17 413 41,3
HCCJIEIOBATEIBCKOTO
[K-2 IPOEKTa
Wroro 3a 5 cemectp 48,6 54 54
Uroro 48,6 54 54

4. TlopsiioK BbINOJHEHUS] CAMOCTOATEIbHOI PadoThl CTYIEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

ITpu pabote ¢ KHMrol HEOOXOIUMO MOA0OpaTh JIUTEPATypy, HAyYUThCS MPABUIIBHO €€
YUTaTh, BECTH 3amucH. [l moadopa aurepaTypsl B OMOIMOTEKE UCHOIb3YIOTCS al(paBUTHBIN U
CHUCTEMaTHYEeCKHH KaTaloru.

BaxHO MOMHUTB, YTO pallMOHATIHHBIE HABBIKA PAOOTHI ¢ KHUTOM - ATO BCerAa OoJbIast
HKOHOMMSI BpEMEHHU U CHIIL.

[IpaBuibHBI  1O0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXKeT OBITh TAaK)K€ yKa3aHa B METOJMUYECKUX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuas maTtepuan no yueOHMKY, CIEAyeT MEepPEeXOoIuTh K CIEAYIOIIEMY BOIIPOCY TOJBKO
1ocjie TPaBUIBHOTO YSACHEHHUS NpPEIbIIyIIero, OMNHUChbIBas Ha Oymare BCE BBIKIAAKU U
BBIYUCIICHUS (B TOM YHCIIE T€, KOTOpble B YyUeOHMKE OIYIIEHbl HJIM Ha JIGKIHUU JaHBl IS
CaMOCTOSITEIbHOTO BBIBO/JIA).

[Tpu n3ydeHnu a000M AUCHUILTUHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSTENIbHAS
WHAMBHUAYyallbHas paldoTa.

Ocoboe BHHMMaHHE cielyeT OOpaTUTh Ha OIpeJesIeHHe OCHOBHBIX IOHATHH Kypca.
CryneHT noiKeH MoAgpoOHO pa3OupaTh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKue ONpeleieHUs], U
YMETh CTPOMTH aHAJIOTMYHbIE TPUMEPBl caMoCTOATeNbHO. HyXHO 1q0OMBaThCcs TOYHOTO
NpEJCTaBICHUsT O TOM, YTO H3ydaemb. [lone3HO cOCTaBisATH OMOpHbIE KOHCHEKTHI. [Ipu
U3y4eHHH MaTepHuaja Mo y4eOHMKY MOJIE3HO B TeTpaau (Ha CHEIMaJIbHO OTBEACHHBIX IOJISX)
JIOTIOJTHATHh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMe4aTh BOIPOCHI, BbIAEICHHBIE CTYJIECHTOM
JUIS KOHCYJIBTAIlUU C TPETOAaBaTENEM.

BEIBO/IBI, TTONTydEHHBIE B PE3YNIbTAaTe W3YYEHUS, PEKOMEHIYETCSl B KOHCTIEKTE BBIJIEIIATH,
4TOOBI OHH ITPU NEPEUUTHIBAHNY 3AIHCEH JIyUIlle 3alIOMUHAINCH.

OnbIT MOKa3bIBa€T, YTO MHOTUM CTYJIEHTAM IOMOTaeT COCTABJICHHME JIMCTa ONOPHBIX
CHUTHAJIOB, COJIEPIKAIIEr0 BaKHEUIINE U HauboJiee 4acTo ynorpebiseMble GOpPMYIbl U MOHSITHS.



Tako#l TUCT mMOMOraer 3amoMHUTH (OPMYITbI, OCHOBHBIC TOJIOKEHUS JIGKIIHH, a TaK)XEe MOXKET
CIIY’)KUTh IMIOCTOSTHHBIM CIIPABOYHHUKOM JIJISI CTY/ICHTA.

UreHrne Hay9HOTO TEKCTa SIBJISICTCS YacCThIO TO3HABATEIbHOU JesrenbHocTH. Ee 1enp —
U3BJICUCHHE U3 TeKcTa HeoOXxoquMoit nHdopMaru. OT TOTro Ha CKOJIBKO OCO3HAHHA YUTAFOIIUM
coOCTBEHHAsi BHYTPEHHSSI YCTAaHOBKA MPU OOpAIIeHWH K TIEYaTHOMY CJIOBY (HAWUTH HYKHBIE
CBEJICHUS, YCBOUTh WH(POPMAIIHUIO TIOJHOCTHIO WJIM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepuai U T.I1.) BO MHOT'OM 3aBUCHT 3()()eKTHBHOCTh OCYILECTBISEMOTO JCHCTBUSI.

Brinensirotr uemuvipe ocnogHnble ycmanosKu 6 YmeHuu HAy4HO20 MEKCmA.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HAITH, BBICTUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCWJIMsS YWTATEIsl HANpaBiICHbl HAa TO, YTOOBI KAaK MOXKHO IIOJHEE
OCO3HATh W 3allOMHUTH KaK CaMU CBEICHHS H3JaraeMbie aBTOPOM, TaK U BCIO JIOTHKY €ro
paccykJIeHU )

AQHAIUTUKO-KPUTHYECKAsT (YUTATENIb CTPEMHUTCS KPUTHUYECKH OCMBICIUTh MaTepHuall,
NIPOAHAJIM3UPOBAB €0, OMPEICIIUB CBOE OTHOLICHUE K HEMY)

TBOpUYECKas (CO3[aeT y YUTATENS TOTOBHOCTh B TOM WJIM WHOM BHJC — KaK OTIPABHOM
NYHKT JJIS CBOUX PAcCYKICHHMU, Kak 00pa3 Juis JCHCTBUS 10 aHAJIOTHH U T.I. — UCIOJIb30BaTh
CYXJIEHUS aBTOPA, XOJ €ro MBICIEH, pe3yibTaT HaONIoAeHUs, pa3padOTaHHYI0 METOAMKY,
JIOTIOJTHUTD WX, TIOJIBEPTHYTh HOBOM MPOBEPKE).

OchosHble 8U0bl CUCEMAUUPOBAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpPOBaHME — IIPENEIbHO KpPATKOE CBA3HOE ONMCAHHE IPOCMOTPEHHOM WM
IIPOYMTAHHOMN KHUTHU (CTaTbU), €€ COJEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYCHUS;
IInanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBArOIIas

COJIEP’KaHUE U CTPYKTYPY U3y4aeMOI0 MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHUE OCHOBHBIX YTBEP)KIEHHH aBTOpa 0e3
npuBJIeUeHUs (PaKTUIECKOrO MaTepHaa;

[{utnpoBaHue — TOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUCHUH, Hauboee
CYIIECTBEHHO OTPAKAOUIUX Ty WJIA HHYIO MBICIIb aBTOPA;

KoHcnektupoBaHne — KpaTkoe U IOCJIEIOBAaTEIbHOE M3JI0KEHHE COJEPIKAHUSA
IIPOYNUTAHHOTIO.

KoHcneKT — CoXXHBIH c110cod M3J105KeHUs COAep)KaHUsI KHUTH WM CTaThH B JIOTMYECKON
nociea0BaTelbHOCTH. KOHCTIEKT akKyMyIupyeT B ce0e Mpeaplayliue BUbl 3alUCH, TT03BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [I03TOMY yMEHHME COCTABIIATH IUIAH, TE3UCHI,
JlenaTh BBIIMUCKA U JPYTHE 3alIMCH ONPENEISET U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cocmagneHulo KOHCneKma.

1. BHuMaTenbHO NPOYHUTANTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEPATYpE HEMOHSITHHIE
cioBa. [Ipu 3anucu He 3a0y/1bTe BBIHECTH CIPABOYHBIE JaHHBIE HA M0JI1 KOHCIIEKTA,;

2. BrigenuTe riiaBHOE, COCTAaBbTE IJIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHhTE apryMEHTAIIHIO
aBTOpA;

4. 3aKOHCHEeKTHpYHTe  MaTepuall, 4YeTKo  cleays  MNyHKTam  1uaHa.  llpum
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIOBaMHU. 3allMCU CIIEIYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yduTsiBaiiTe JJaKOHUYHOCTh, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa kKenareJIbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokaszarenbcTBa. [Ipu odopmMileHMM KOHCIEKTa HEOOXOAUMO CTPEMHUTHCA K €MKOCTH Ka)J0ro
nperioxkeHus. MpICIu aBTOpa KHWUTH CJIEAyeT H3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPA3UTENbHOCTH HAMCAaHHOTO. YHCIIO0 JTOTOIHUTENbHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTUYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PAclpenessiThCs B OINpeneleHHON
IIOCJIEI0OBATEIbHOCTH, OTBEUYAIOLIEH JIOTUYECKON CTPYKType mpousBencHus. i yrouyHeHus u
JIOTIOJIHEHUSI HE0OXOAUMO OCTaBJISTh MOJIS.



OnnazeHre HaBBIKAMHM KOHCHEKTHPOBaHUS TpeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue pexomeHnoayuu nO NOO20MOSKe K NPAKMUYECKUM U 1aOOPaAmopHuIM
3aHAMUAM

st TOro 4ToOBl MpakTHYECKHE W JTAOOpaTOPHBIE 3aHATUS MPHUHOCHIM MaKCUMAIIbHYIO
[0JIb3y, HEOOXOOUMO TIIOMHMTb, 4YTO YIPaKHEHHWE U pelIeHUue 3aJady IPOBOAATCA 110
BBIYUTAHHOMY Ha JICKIUSAX MaTepualy M CBs3aHbl, KaK IpPaBHJIO, C JCTAIBHBIM pPa3d0pom
OTJEJIbHBIX BOIPOCOB JIEKLIMOHHOTO Kypca. CiieyeT NoAYepKHYTh, YTO TOJBKO IIOCJIE YCBOECHUS
JEKLIMOHHOIO MaTepuaja C ONPEJECIIEHHON TOYKH 3peHMsl (2 MMEHHO C TOM, C KOTOpOH OH
u3JaraeTcs Ha JIEKIMAX) OH OyAeT 3aKperIsAThcsa Ha MPAKTUUYECKUX 3aHATHUAX KaK B pe3yJibTare
00CYX/IeHUSI M aHaJIM3a JICKIMOHHOTO MaTepuaia, Tak M C MOMOIIbIO PEHIeHUs] MPOOIEMHBIX
cuTyauui, 3agad. Ilpum 3TUX yCIOBUSX CTYIEHT HE TOJBKO XOpOILO YCBOMUT MaTepual, HO U
HAy4YUTCsl NIPUMEHATHh €r0 Ha IPAKTHKE, a TAKXKE IOJIyYUT JOMOIHMUTEIbHBIA CTUMYJN (KM 3TO
OYECHb BAXKHO) JUIsI AKTUBHOW MIPOPAOOTKH JICKLIUH.

[Ipu camoCTOSITENEHOM pPELICHUH 3aJa4 HY>KHO O0OOCHOBBIBATh Ka)K[blil 3Tall pEIIeHUs,
UCXO0/ U3 TEOPETUYECKUX I0JIOKEHUH Kypca. Eciau cTyAeHT BUIUT HECKOIBKO IyTEeH pelieHus
npo0OisieMbl (3aauM), TO HYXHO CPaBHMTb MX W BbIOpaTh caMmblil pauuoHaibHbIUA. [lone3Ho 1o
Hayaja BBIUMCIIEHUI COCTaBUTh KpaTKUM IJiaH pemieHus npoOneMsl (3amauu). Perienue
poOJIEMHBIX 3ajja4 WM IPUMEPOB CIEAYET M3Jjlararth MoApoOHO, BBIUMCIEHMS pacrojaraTb B
CTPOrOM TMOPSJKE, OTHEINsAs BCIIOMOIaTeNbHbIE BBIYMCICHHMS OT OCHOBHBIX. PemeHus npu
HEO0OXOIUMOCTH HYKHO COIPOBOXKJIAaTh KOMMEHTAPUSAMH, CXEMaMH, YEPTEKaMU U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pELIEHHE Kaxa0M yueOHOM 3ajaud JOJDKHO JOBOJAUTHLCS 10
OKOHYATEJIBHOTO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U IO BO3MOXHOCTHU C
BbIBOZIOM. [loiydeHHBI OTBET cienyeT MpOBEpUTh CHOCOOaMM, BBITEKAIOIIMMHU U3 CYLIECTBa
naHHoW 3ajmaun. llonme3Ho Taxke (eciu BO3MOMKHO) pellaTh HECKOJBKMMM CIOCOOaMH U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PemieHue 3azad JaHHOTO THUIIA HYKHO IPOJOJDKATh J10
NpUOOpPETEHUS TBEPIBIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pexomernoayuu no camonposepke 3HaHuil

[Tocne n3yyeHUs: ONpenesIeHHON TeMbl 10 3alKcsIM B KOHCIIEKTE M YY€OHUKY, a TaKkKe
pEIIeHUs] TOCTAaTOYHOTIO KOJMYECTBA COOTBETCTBYIOLIMX 3a/]auy HA MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIbHO CTY/AEHTY PEKOMEHAYETCsl, NMPOBECTH CaMONPOBEPKY YCBOCHHBIX 3HAHMM,
OTBETHUB HAa KOHTPOJIBHBIE BOIIPOCHI 110 U3YYEHHOM TEME.

B citydae He0OXOIUMOCTH HY’KHO €Ilie pa3 BHUMATEIbHO Pa300paThCs B MaTepHale.

WNHorna HENOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBICHSETCS TOJIBKO IPU
U3y4eHHH JalbHEeNIIero Matepuana. B 3Tom cityuae Hazio BEpHYTbCA Ha3aJl U IOBTOPUTH IJIOXO
YCBOEHHBIN MaTepuan. BakHbI KpUTEpUl yCBOEHHUS TEOPETHMYECKOrO MaTepuana - yMEHHE
pemarh 3ajayd WIM MPOWUTH TECTUPOBAHHE MO NpPOHAEHHOMY Marepuainy. OJHaKO cieayer
IIOMHMTb, YTO IPaBWIBHOE PEIICHUE 337auld MOJXKET IOIYYUTHCS B pPE3YyibTaTe NPUMEHEHUs
MEXaHUYECKHU 3ay4eHHBIX (opMyI1 6€3 TOHUMAaHHUS CYITHOCTH TEOPETHUECKHUX TOJI0KEHUH.

Bomnpocsl 1u1s cobecenoBaHust
ba30BbIi1 ypoBeHB

Tema 1. [Ipumenenune MM B coBpeMEHHOM JKHU3HMU.

1. O61mee npeacTabieHre 00 UCKYCCTBEHHOM MHTEIJICKTE.
2. Hcnonp30BaHMe HCKYCCTBEHHOTO MHTEIUIEKTA B Pa3JIMUHBIX cepax.
3. [lepcnieKTUBBI UCTIOIB30BAHUS HICKYCCTBEHHOTO MHTEJIICKTA.

Tema 2. [IporpaMmHOe oOecriedeHre 1 OHJIaiiH cepBHCHI, puMeHsiembie B .

4. DKcIepUMEHTAIBHBIN 3BOJIIOLIMOHHBIN XapakTep pazpabotok cucrem MU.



Bo3MokHOCTH ITPOrpaMMHBIX CpeACTB ¢ mpumeHenueM M.
TpebGoBanus k mporpaMmmHomy obecnieuenuro M.
S13b1KM porpaMMmupoBanus uis 3ana4 M.
8. [Tonsatue 00 oOHTONOrHMAX. BO3MOXHOCTM NpPUMEHEHHMsS OHTOJIOTHMH B
npodecCHOHATBLHOMN 1eATETFHOCTH.

No o

Tema 3. MeTo1bl HCKYCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHOM O0Pa30BaHHH.

1. HckyccTBEHHBIN MHTEIJIEKT B 00Opa30BaHUU.
2. HcKycCTBEHHBIN UHTEIIEKT: KOHKYPEHT WM IIOMOIIHUK YYUTEIA?
3. «becnimoTHOE» 0OpazoBaHUE.

Tema 4. IlpumMeHeHHE HWCKYCCTBEHHOTO WHTEIUIEKTa IPH BHEIPEHUU HUPPOBBIX
00pa3oBaTeNbHbIX IIAT(HOPMEHHBIX PEIICHUH.

HuTennekTyanbHble ThIOTOPCKHE CUCTEMBI U IalITUBHOE O0y4YEHHE.

[Tprimepsl 1 0OCOOEHHOCTH CUCTEM aAANTUBHOIO O0yUEHUSI.

CrangapTHble 3a/1a4¥ aJaITUBHOTO O0Y4YEeHHUS.

WHTemeKkTyanbHbIN aHaIu3 TaHHBIX U 00pa3oBaTeIbHAas aHATUTHKA.
XapakTepucTuKa U IpUMepbl POCCUIUCKUX 00pa30BaTEIbHBIX OHIAWH-TIIIATPOPM.

N GRA

[ToBbIlLIEHHBIN YPOBEHD

Tema 1. IIpumenenue M B coBpeMEHHOH KU3HHU.

9. Cdepsl npuMeHEHUs CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA.
10.  IIpoGriemMbl HCIIOTB30BAHMS UCKYCCTBEHHOTO MHTEIICKTA.
11. OOmee mnpexacraBleHWe O MPUMEHEHHMM MCKYCCTBEHHOTO HWHTEJUIEKTAa B

poeCCUOHAIBHON JESTEIHHOCTH.
Tema 2. [IporpammHoe o0ecrieueHre 1 OHJIalH cepBUCH, TpuMeHsieMble B .

Krnaccudukanmst HHTEIEKTYalbHBIX CUCTEM.

S3bikn JIMCIT u ITVIDHEP B M.

[Tpumenenue s3bika nporpammupoBanus PYTHON B pa3pabotke cucrem NU.
Onucanue s1361k0B R 1 PROLOG nis pemenus 3agau NN

Bo3moxxnoctu cucremsl Protégé mutst co3ganusi OHTOJIOTHH.

agkrownE

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHOM 00pa30BaHUMU.

1. [TpoGiieMbl coBpeMeHHOTO 00pa3oBaHUs, KOTOPbIE MOXKHO PELIUTh C MOMOIIBIO
.

2. [TpoGieMbl HCTIONIB30BaHMSI UCKYCCTBEHHOTO UHTEIIEKTa B 00pa30BaHUH.

3. MeTtoapl ~ HCKYCCTBEHHOI'O  MHTEIJIEKTa  Kak  CIOcOO  MpeoJoJeHHUs
(dbyHIaMEeHTalIbHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHMUsL.

4. XapakTepucTUKa U IPUMEpPHI 3apyO0eKHbIX 00pa30BaTeNbHBIX OHJIANH-TIIIAT(HOPM.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOIO WHTEIUIEKTa IPH BHEJIPEHUU IUPPOBBIX
o0pa3oBaTeNbHbIX IIaTHOPMEHHBIX PEIICHUH.

1. [lpumeHeHne  HMCKYCCTBEHHOTO  MHTEIUIGKTa sl OLEHKM  KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.



2. ABTOMaTHYECKas OIICHKA Ka4yecTBa MUCbMEHHBIX Pa00T 00yJarOIIUXCsl.

3. AHanmn3 0O0paTHOHW CBSI3M OT OOYYAIOIIMXCS M KOHTPOJIb Ipoiiecca oOydeHHUs: Ha
OCHOBE 00pabOTKH TEKCTOBOW WHGOpPMAIMU U3 COIMAIBHBIX CeTeil W 00pa3oBaTElbHBIX
dhopyMOB.

4. TexXHONIOTHH WCKYCCTBEHHOTO WHTEIUICKTA: BO3MOXXHOCTH W TIPUMEHEHUE B
00pa3zoBaTebHOU Cpejie.

4.4. Memoouueckue pexomeHoayuu no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAYYHbIX cmameu U m.o.)

[lepen Tem, kak NPUCTYNUTh K HAMMCAHUIO HAYYHOIO TEKCTa, Ba)XXHO pa3zolOparbcs,
KaKoBa MCTHUHHAS II€Jb BAIlIEr0 HAYYHOTO TEKCTA - 3TO MOMOXET BaM pPa3yMHO paclpeieiHuTh
CBOM CUJIbI U BPEMSI.

Bo-mepBbIX, cHavaga HYXHO ONPEACTUTHCA C HAeeH HAYYHOTO TEKCTa, a AJS 3TOro
HEOOXOJUMO HAyYUThCS JMOO OTHOCUTBHCS K pa3HbIM SABIEHUSAM M (akTaM HECKOJIbKO
KPUTHYECKH (CBOSA WAESd — KaK MHAs TOYKA 3PEHUs), OO0 HAYUUTHCS YBIEKATHCS KaKUMH-TO
U3BECTHBIMH UJCSIMH, KOTOpPBIE HYXIAIOTCS B J0pa0oTKe (Maes — Kak ONTHUMHCTUYECKas
NO3HIMSA W HAMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPTraHU30BBIBAaTh CBOE BPEMs, Bellb, KaK M3BECTHO, CBOOOAHOE (OT BCSIKUX
TIIYIIOCTEeH) BpeMs — BaKHEHIee yCIOBHE HACTOSIIETO TBOPYECTBA, Ui HETO HAKOHEI-TO
nosiBisieTcs Bpemsi. MlHorma MMEHHO Ha OpPraHM3alUI0 TAKOTO BPEMEHHU YXOAUT HeMallas 4acTb
CHUJI U TAJIAaHTOB.

[Tucate crnenyer SICHO W TMOHSTHO, CTapasCh OCHOBHBIC MOJIOKEHUS (POPMYITUPOBATH
YETKO M HEABYCMBICIEHHO (YTOOBI M caMOMy IOHSATHO ObUIO), a TaKXkKe CTPEMSCh
CTPYKTYpUpPOBaTh CBOW TeKcT. KaxkIplil pa3 Haj0 MpencTaBisaTh, YTO Ball TEKCT OyIeT KTO-TO
YUTaTh M €My 3axO4yeTcs COPHUEHTHPOBAaTHCS B HEM, OBICTPO HAXOIUTh OTBETHl Ha
MHTEpECYIOIINE BOMPOCHI (3a0/JHO MPEACTaBbTE ceOs Ha MecTe Takoro yenoseka). [ToHaTHO, yTO
paboTa, HamMcaHHAas «CIUIOIIHBIM TEKCTOM» (0€3 3arosioBKOB, 0€3 BBIIEICHUSI KPYIHBIM
mpupTOoM Hamboyiee BaXHBIM MECT U T, I.), y KYJIbTYpHOIO YHTaTess JIOJDKHA BbI3bIBATH
Ope3rmMBOCTh M JIaXKe KAJOCTh K aBTOPY (MCKITFOUEHHS COCTaBISIOT HEKOTOPHIE IPEBHHUE
TEKCThI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWJIMCh WHAue, /1a U CaMHMX TEKCTOB OBLIO
ropas3/io MEHbIle — HE TO, YTO B JIMOXY «MH(MOPMAIIMOHHOTO B3pPBIBa» M COOTBETCTBYIOIIETO
«UH(pOPMAIIIOHHOT'O MYyCOpay).

OO0BeM TeKCTa W paznudHble O(OPMHUTEIHCKHE TPEOOBAHMS BO MHOTOM 3aBHCAT OT
NPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUN TOPSIJIKOB.

Pedepar (moxmanm) - 3TO camMOCTOSATENHHOE HCCIEIOBAHUE CTYACHTOM OIpPENeIECHHOMN
po0JIeMbl, KOMIUIEKCA B3aUMOCBS3aHHBIX BOIIPOCOB.

Pedepar He nomxHa coCTaBIATbCA M3 (PparMEHTOB CTaTei, MOHOrpaduil, MOCOOHIi.
Kpome mpocroro usnoxeHus: ¢pakToB M LUTAT, B pedepaTe TOHKHO MPOSIBISATHCS aBTOPCKOE
BUJICHUE TIPOOJIEMBI U €€ PEIICHHUS.

PaccMOTpuM OCHOBHBIE ATAIbI MOATOTOBKH pedepaTa CTYJCHTOM.

Brinonnenue pedepara HauMHaeTCs ¢ BRIOOpA TEMBI.

3areM CTyIEHT MNPUXOAUT Ha TMEPBYI0 KOHCYJbTALMIO K PYKOBOJUTENIO, KOTOpas
pelycCMaTpUBaeT:

- 00Ccy>KeHUe 1IeTH U 3a1a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIBTHPOBAHUE IO BOTIPOCaM TOJI00pa JINTEPaTyPHI;

- COCTaBJICHUE MPEABAPUTEIHHOTO TIaHA.

Crnenyrommm dsTarnoM siBiisieTcs pabora ¢ auteparypoil. HeoOxomumas muteparypa
no0MUpaeTcsl CTyIEHTOM CaMOCTOSITEIIBHO.

[Tocne mogbopa auTEpaTypsl 11eIecoo0pa3Ho cAeNaTh padounii BApUAHT IiaHa PabOTHI.
B HeM HYXHO BBLIETUTH OCHOBHBIE BOIPOCHI TeMbl M maparpadbl, pPacKpBIBAIOIIME HUX
coJiep’KaHue.



CocTaBJieHHBINH CIHUCOK JIUTEPATYpPhl U MPEABAPUTEILHBIN BapUaHT IUIaHA yYTOYHSIOTCS,
COTJIACYIOTCSI Ha OUEPETHON KOHCYJIBTAIIMU C PYKOBOIUTEIIEM.

3areM Ha4yMHAETCS CIEAYIOUIMA 3Tam paboThl - H3y4eHUe JHUTeparyphl. ToOJBKO
BHUMATEJIBHO YUTasl U KOHCIIEKTHPYS JINTEPATYPY, MOXKHO pa3o0parbcs B OCHOBHBIX BOIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIEpKaHus pedepara.
KoHcriekTupysi MEepBOMCTOYHHUKH, HEOOXOAMMO OTpa3uTh OCHOBHYIO HJCK aBTOpa U €ro
NO3MILMI0 TI0 HCCIEIYEMOMY BOMPOCY, BBIABHTH NPOOJIEMbl W HaMETUTh 3aJa4yd s
JATBHEHINET0 U3YYCHUS TaHHBIX MTPOOIIEM.

Cuctematuzansi ¥ aHaNU3 W3YYEHHOW JUTEpaTyphl MO MpoOJieMe HCCIeIOBaHUS
MO3BOJISIOT CTYJICHTY Halucarb padory.

Pabounii BapuaHT TekcTa pedepaTta MPeAOCTaBISETCS PYKOBOAMUTENIO HA MpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOIUTEIh BMECTE CO CTYACHTOM OOCYyXaaeT
BO3MOXXHOCTH JIOpaboOTKHu TekcTa, ero odopmienue. [locie mopaboTtku pedepar cmaercs Ha
kadeapy Ui ero OICHUBAHUSI PYKOBOIUTEIIEM.

Tpebosanus k nanucanuio pegpepama

Hanucanue 1 pedepara sBnsercs o0s13aTebHbIM ycioBUeM BbinoiaHeHus niaana CPC no
10001 TUcHHIUIMHE TPO(ECCHOHATBHOTO IUKJIA.

Tema pedepara Moxer OBbITH BBIOpaHa CTYACHTOM W3 NPEIJIOKEHHBIX B pabouei
nporpaMMe Win (OHJIE OIEHOYHBIX CPEICTB TUCIHILIMHEI, JTHOO ONpeaeseHa CaMOCTOSATENBHO,
UCXOJII W3 HWHTEPECOB CTYACHTa (B paMKax H3ydaeMOW JHCIUIUIMHBI). BbhIOpaHHYIO Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaATENIEM.

Pedepar nomxkeH ObITh HATUCAH HAYYHBIM SI3BIKOM.

O6nbem pedepara qoimkeH coctaBisaTs 20-25 crp.

Cmpykmypa pepepama:

e Bgenenue (He Oomee 3-4 crpanun). Bo BBeneHnnm HeoOXOAMMO 0OOCHOBaTH BBIOOD
TEMBI, €€ aKTyaJbHOCTh, OUYEPTUTHh OOJACTh MCCIIEAOBAHMS, OOBEKT HMCCIIEOBAHUS, OCHOBHBIC
LeJIU 1 33]1a41 MCCIIeI0BaHMUS.

e OcHOBHasl 4aCThb COCTOMUT M3 2-3 pa3nenoB. B HUX pacKpbIBaeTCsl CyTh UCCIIETYyEMOM
npoOIeMbl, MPOBOAUTCS 0030p MHUPOBOM JHMTEpaTyphl U MCTOUHUKOB MHTEpHET MO mpenMeTy
UCCIICIOBAaHMS, B KOTOPOM JAeTCsl XapaKTEPHUCTHKA CTENEHH pPa3paOOTaHHOCTH TMPOOIEMBI U
aBTOpCKas aHAJIWTUYECKas OLIEHKA OCHOBHBIX TEOPETHYECKUX IOJIXOJO0B K €€ PEeLICHHIO.
W3noxeHne wmarepuaia HE [OJDKHO OTPaHMYMBATBHCS JIMIIb OIHMCATENFHBIM MOJIXOAOM K
pacKpeITUIO BBIOpaHHOW Tembl. OHO TakXe JOJDKHO COJep’KaTb COOCTBEHHOE BHJICHHE
paccMaTprBaeMoi poOJIEMBI U U3JI0KEHNE COOCTBEHHOW TOYKH 3pEHHS Ha BOZMOYKHBIE TTyTH €€
peLeHHs.

e 3axmoueHue (1-2 crpanuiipl). B 3axiroueHnn KpaTKO M3J1araroTcs JOCTUTHYTHIE MPU
U3Yy4EHHUH MTPOOIIEMBI TIETTH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOTO BOIIPOCa

e CHHCOK MCIOJB30BAaHHOW NMUTEpaTypbl (He MeHbIle 10 HCTOYHMKOB), B an(aBUTHOM
nopsijike, opOpMIICHHBIN B COOTBETCTBUH C MPUHATHIMU NpaBuiIaMH. B criicok Mcmonb30BaHHON
JUTEPATyphl PEKOMEHTYETCSI BKJIIOUATh PAa0OTHI OTEYECTBEHHBIX M 3apYOECKHBIX aBTOPOB, B TOM
YuCIIe CTaThH, ONYOJMKOBAaHHbBIE B HAYYHBIX KypHajlaX B TEYEHHE MOCIEIHUX 3-X JIET ¥ CCBUIKU
Ha pecypcsl cetn IHTepHeT.

o [Ipunoxxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k oghopmaenuro:

TEKCT C OHON CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kernb mpudra 14;

MEXCTPOYHOE paccrosinue 1,5;

noJIst: CBepXy 2,5 cM, CHU3Y — 2,5 ¢M, ciieBa - 3 cM, cipasa 1,5 cm;
pedepar nomkeH ObITh IPEACTaBICH B COPOIIIOPOBAaHHOM BH/IE.
Topsook 3awumsl peghepama:



3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJIEHTa HajJ, HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBICHHBIX MPENOJIaBaTe]IeM B XOJe
KoHCybTanwii. Ha 3amury pedepata oTBogUTCS 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTYICHT
JOJKeH ToKa3aTh CBOOOJHOE BIIaJIeHHE MaTepuaioM Mo 3asBieHHOM Teme. [lpu 3amure
pedepara nprUBETCTBYETCS UCIOIB30BAHNE MYJIbTUMEINA-TIPE3EHTALINH.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIeayromuM KPUTEPUSIM:

* coOmroieHue TpeOOBaHUM K €ero 0pOpMIICHHIO;

* HEOOXOAMMOCTb W JOCTaTOYHOCTh JJISl PACKPBITHS TEMbl NPUBEACHHOW B TEKCTE
pedepara uHbOpMaIuu;

* YMEHHUE CTy/IeHTa CBOOOIHO M3NIaraTh OCHOBHBIE UJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 3a/laBa€MbIX IMpPENoJaBaTelieM U COKYPCHHUKAMU
BOINIPOCOB U C(OPMYITMPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYJEHTY, €CJIM B JOKJIAJE CTYIEHT HCUEPIbIBAIOLIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3JIaraeT Marepuall; CBOOOJHO CHpaBIseTCs C
3a/layaMM, BOIIpOCAaMHU M JIPYIMMM BHJIaMU IPUMEHEHUs 3HAHUMN; UCIOJb3YET JUIsl HAallMCaHUs
JOKJIaJja COBPEMEHHBbIE Hay4YHbIe MaTepHallbl, aHAIU3UPYET TMOJIYyYECHHYI0 HH(POPMAIHIO;
IIPOSIBIISIET CAMOCTOSATEIBLHOCTD IIPH HAIIMCAHUU JI0KJIa/1a.

Oyenka «xopouioy» BBICTABISETCA CTYIEHTY, €CJIM KAaueCTBO BBINOJHEHUS JOKJIaaa
JI0OCTaTOYHO BbICOKOE. CTY/I€HT TBEP/IO 3HAET MaTepuall, FpPaMOTHO U MO CYILIECTBY U3JIaraer €ro,
HE JIONYyCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOMPOCHI M0 TEME TOKIIA/a.

Oyenka «yooenemeopumenvHo» BbICTABISIETCA CTYAEHTY, €CIM MaTepual JIoKiIajaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOENsl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYICHT JOIMYCKaeT
HETOYHOCTU UM OLUMOKM IPH 3alUTE JOKJIaaa, 1aeT HEJOCTATOUYHO MpaBUiIbHbIE (DOPMYIHPOBKH,
HaOJII01al0TCSl HAPYIIEHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «Hey0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIJl WIN JIOMYCTUJ CyllecTBeHHble OMMOKU. CTyNEeHT HEyBEepeHHO M3JlaraeT Marepualn
JIOKJIaJia, HE OTBEYaeT Ha BOIIPOCHI NMPENO1aBaTeNsl.

OnucaHnue wKanvl OYyeHUueaHusl

MaxkcrMaiabHO BO3MOXKHBIN Oajul 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Tekymiee KOHTPOIBHOE MEPONPUITHE CUMTAETCS CAAHHBIM, €CIM CTYACHT IMOJIyYUs 3@ HETO
He MeHee 60% OT yCTaHOBJIEHHOI'O JJIl 3TOTO0 KOHTPOJS MakCcUMalbHOro Oaiia. PeHTHHTOBBIN
0aJu1, BBICTABISEMBIN CTYJIEHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTY/IEHTOM B
YCTaHOBJICHHbIE TPapUKOM KOHTPOJIbHBIX MEPONPUSITUNA CPOKH, ONPEAESeTCs CIEAYIOIUM
obpa3zom:

YpOBEHb BBINOJHEHUS KOHTPOJIBHOIO PeliTunroBerii  Oann ® % or
3alaHus MaKCHMaJbHOTOo Oaijia 3a KOHTPOJBHOE 3a/laHue)

OTIHYHBIH 100

Xopommii 80

Y 10BIIETBOPUTENBHBIN 60

HeynosnerBopuTenbHbIN 0

Tembl pedeparTos
ba3oBb1i1 ypoBeHb

Bosmoxnoctu u npumenenne MU B o6pazoBaTenbHOI cpee.
CoBpemMeHHbIE TPOrPAMMHBIE TPOAYKTHI, OCHOBaHHbIC Ha M.
OOm1ast xapakTepucTHKa sa3bIka mporpamMupoBanust PROLOG.
DKCHepTHbIE U MHTEIUIEKTYalbHbIE 00y4YaloUIie CUCTEMBI.

A




5 Mopenu 1 aaropuTMbl paclio3HaBaHUS B HKCIIEPTHBIX CUCTEMAX.

6 Mopenu npeacTaBieHusl 3HAHUM.

1. Oco0eHHOCTH UCTIONB30BAaHUSI CEMAHTHUECKUX CETEH /IS IPEICTABICHUS 3HAHUA.
8 [IponykuroHHBIE Oa3bl TaHHBIX.

9 @peiiMOBBIE MOEIH B CUCTEMAaX UCKYCCTBEHHOT'O UHTEIIICKTA.

10.  OHrosioruu u X NpUMEHEHHE B TPO(HECCUOHATILHON JeSTEIbHOCTH.

11. Bosmosknoctu cucreMsl Protégé miist co3ganusi OHTONOTHH.

12.  IIporno3upylouiye HHTEIEKTYaIbHbIE CUCTEMBI.

13.  [Inanupyromme WHTEIUIEKTYAIbHBIC CUCTEMBI.

14. OO0mwmit aHaJIU3 CYIIECTBYIONIUX 00pa30BaTeIbHbIX IIaTHOPMEHHBIX PEIICHUM.

[ToBbIlICHHBI YPOBEHD

Bunbl 5KCIepTHBIX CUCTEM.

OcoOeHHoCcTH Pa3pabOTKH YI€OHOM IKCIIEPTHONU CUCTEMEI.
XapakTepuctuka 0005104kH dkcnepTHbIx cucteMm CLIPS.
HNHTennexTyabHbIe CUCTEMBI KOHTPOJISL U IPUHATHS PEIICHUMN.
[TonsiTre u oO1ME XapaKTEPUCTUKN HEHPOHHBIX CEeTEH.
HeliponHsle ceTn B cHCTEMaxX UCKYCCTBEHHOTO MHTEJUIEKTA.
Ob6nacTi mpuMeHeHUs] HeUPOUHPOPMATHUKH.

Penaktopsl oHTOSIOTHA.

OcnoBbel RDF u OWL.

BaiiecoBckas cTparerusi ONEHKU BBIBOJIOB.

Poccuiickue o6pa3oBarenabHble OHIANH-TIIATHOPMBI.
3apybexHbie 00pa3oBaTEIIbHBIC OHIAWH-TIIATQOPMBEL.
Crnennann3upoBaHHbIE TPOTPaAMMBI JIJI1 HEYETKHUX CUCTEM.
Bosmosknoctu mporpammel ScilLab st paGoTel ¢ HeueTkuME 6a3aMu JaHHBIX.

CoNoOA~WNE
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4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCIe008aMENbCKUX NPOEKMO8

WccnenoBatenbckass mpoekTHas paboTa — 3TO TpymmoBas paboTa, A BBINOJIHEHUS
KOTOpPOH HeoOXOAMM BBIOOP M NPUIOKEHHWE HAyYHOH METOJIMKHM K IOCTAaBJICHHOH 3ajaue,
NOJydeHHe COOCTBEHHOTO TEOPETHYECKOTO WM OKCIIEPHUMEHTAILHOTO MaTepuana, Ha
OCHOBAHMU KOTOPOIO HEOOXOAMMO INPOBECTH aHAIU3 U CcJenaTh BBIBOJABI 00 HCCIEIyeMOM
SBICHUH. BEBIMONHEHNWE TPOEKTa — O3TO BCerna KOJUICKTHBHAs, TBOpYeckas IIpakTudeckoe
3aHATUE, TMpe/lHa3HAueHHas JJs TOJYyYEHHUS OIPEeJeIEHHOrO MpOAYKTa WM Hay4HO-
TEXHUYECKOTO pe3yibrara. Takas padoTa mojpa3symMeBaeT 4eTKoe, OJHO3HAYHOE (POPMHUPOBAHNE
MOCTaBJIIEHHOW 3ajJlaud, OINpeAeJeHUEe CpPOKOB BBIIOJHEHHUS HAMEUEHHOIo, ONpeieieHue
TpeboBaHMil K pazpadbaTeiBaeMOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro npoekrta SBISETCS 00s3aTeIbHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITEIbHOW paloThl TO JIFOOOW JHCHMIUIMHE TPOo(EecCHOHaTBbHOTO IHKIa. Tema
INPOEKTHOTO 3aJaHus MOXKET OBITh BbIOpaHa CTYJIEHTOM U3 MPEAJIOKEHHbIX B padoueit
nporpaMMe WM (OHJE OIEHOYHBIX CPENICTB IUCIUILIMHBI, OO OTpeIeseHa CaMOCTOSTENBHO,
UCXO/1 W3 HWHTEPECOB CTYAEHTa (B paMKax H3ydyaeMoOW AMCHUIUIMHBI). BbpiOpaHHylo Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaTENIEM.

Tpebosanus no 8bINOIHEHUIO U OOPMIEHUIO NPOEKMA

[Ipu BbIMOMHEHUH MPOEKTa MPUBETCTBYETCS paboTa B rpynne (2-3 yenoseka). [Ipoext —
3TO HcCcienoBareibckas paboTa, B X0J€ KOTOPOM CTYIEHTHI JOJDKHBI MPOJAEMOHCTPUPOBATH
BJIaJICHNEC HAaBBIKAMH HAyYHOTO WCCJIEIOBAHUS, YMEHHS TIPOBOJUTH aHAIM3, 0000maTh
UHOPMALIMIO, JIeNaTh BBIBOJIBI, MpejiaraTb CBOM PEIICHUs NMPOOJIEMBl, pacCMaTpUBaeMOW B
IIPOEKTE.



IIpy nDOAroTOBKE MaTEpHaJOB NPOEKTAa CTYAEHTBHl JOJDKHBI INPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMU KOMITbIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JUIg KayKOoro U3 y4aCTHUKOB ITPOEKTA OLICHUBAKOTCS:

* npodeccHoHaIbHbBIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIONIEH 00acTy;

* yMeHHEe pPaboTaThb CO CIPABOYHOM M HAy4YHOM JUTEpaTypoi, OCYILECTBIIATH IMOUCK
HeoOxoaumoi uHpopmanuu B IHTepHET;

* yMeHue paboTaTh C TEXHUYECKMMHU CPEACTBAMU;

. YMEHHME  IIOJIb30BATHCA COOTBETCTBYIOLIUMHU  BBIIIOJIHSAEMOMY  IIPOEKTY
MH(POPMALMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHHME TOTOBUTH MATEPUAJIbl IIPOEKTA I PE3CHTALMU: COCTABJIATh U PEJaKTUPOBATh
TEKCThI, POPMUPOBATH MPE3CHTALUIO IIPOEKTA;

* yMeHHue paboTaTh B KOMaH/IE;

* YMEHUE ITyOJIUYHO MIPEACTABIATh PE3yIbTaThl COOCTBEHHOH 1€ TEbHOCTH;

* KOMMYHHUKa0€JIbHOCTb, UHUIIUATUBHOCTh, TBOPUECKHUE CIIOCOOHOCTH.

Kpumepuu vicmasnenus oyeHku y4acmuukam npoexma

Nubie
YHHUBEPCATbHBIC
Komrmerenmum, KOMTICTCHITHH
CBSI3aHHBIE C (xoMMyHUKa0en
WCTIOJIb30BAHUEM BHOCTH
[Ipodeccuona ’ OTtueTHOCT
Onenka LHEL COOTBETCTBYIOIINX VHHUIIMATHBHOCT L
xommerermy | EPIOEIEMOMY IPOCKTY b, YMCHUE
TEXHUYECKUX CPEICTB U pabotath B
MH()OPMAITMOHHBIX «KOMaHJIE,
TEXHOJIOTH yIpaBIeHUYECKHE
HaBBIKH H T.]I.)

«OTIU4HO» Pabora Texuuueckue cpeactsa u | CTyneHt [Tpoekt
BBHITIOJTHEHA Ha | HH(OPMAIMOHHBIE TIPOSIBUIT npescTaBie
BBICOKOM TEXHOJIOTUM OCBOEHBI U | UHUIIUATHUBY, H
npodeCcCHoHa | MCIOJIb30BAHbI IUISL | TBOPYECKUI MTOJTHOCTHIO
JTHHOM peanuzanuu MpOEeKTa | MOAXO/I, U B CPOK.
YpPOBHE. MIOJTHOCTBIO CHOCOOHOCTh K
[Ipencrasien BBITIOJTHEHHUIO
HBI MaTepuan CIIOXKHBIX
B OCHOBHOM 3aJIaHuM,
bakTHuecku HaBBIKM pabOTHI
BEpEH, B  KOJUICKTHBE,
JIOTTYCKAIOTCs OpTraHU3aI[MOHH
HerpyOble bIE
dakTHueckue CHOCOOHOCTH.

HETOYHOCTH.
CryneHt
¢BOOOIHO
OTBEUaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
TIPOEKTOM.

«Xoporro» Pabota OOGHapyKHUBaKOTCS Crynent [Tpoext
BBHITIOJTHEHA HA | HEKOTOPBhIe OMIMOKH B | JOCTATOYHO MpeICTaBIe
JIOCTAaTOYHO WCITIOJIb30BAaHUU COOTBET | TIOJHO, HO 0€3 | H
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YHHUBEPCATbHBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Ouetixa b HLLE COOTBETCTBYIOIIUX WHUIUATUBHOCT .
O — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUUYECKUX CPEJICTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)
BBICOKOM CTBYIOIIUX TEXHUYECKHUX | MHUIUATUBBl U | JOCTaTOYH
npodeccuoHa | cpencTB U | TBOPUECKUX O TIOJHO U
JBHOM UH(OPMALIMOHHBIX HAXOJI0K B CpPOK, HO
YpPOBHE. TEXHOJIOTUI BBITIOJTHIT C
Jomnymeno a0 BO3JIO’KEHHbBIE HEKOTOPBIM
4-5 Ha Hero 3a/1ayu. | u
(haKTHYECKUX HEJ0padoT
OmMOOK. KaMH.
CryneHt
OTBEYaeT Ha
BOIPOCHI,
CBSI3aHHBIE C
MIPOEKTOM, HO
HEIOCTaTOYHO
TMIOJTHO.
«Y noBieTBopuTe | YpPOBEHb OGHapyXuBaet Crynent [Tpoekt
JBHO» HEJOCTAaTOYHO | HEJAOCTATOYHOE BBITIOJTHIII claH co
BBICOK. BJIaJICHHE HABBIKAMU | OOJIBIIYI0 YacTh | 3HAYUTEIBH
JomnymeHno a0 | paboThl ¢ TEXHHYECKUMHU | BO3JIOKEHHOM Ha | BIM
8 CpeacTBaMu U | HeTo paboTHI. OTIO3/1aHUE
(akTHYECKUX | COOTBETCTBYIOIIUMU M (Gonee
OIHOOK. UH(pOPMaAITMOHHBIMHI HENeNn) u
CryneHt TEXHOJIOTHUSIMU HE
MOJKET MOJTHOCTHIO
OTBETUTH
JIUIITb Ha
HEKOTOpbIE M3
3aJTaHHBIX
BOIIPOCOB,
CBSI3aHHBIX C
IIPOEKTOM.
«HeynosnerBopu | Pabota He | HaBpikoB ~ pabotel ¢ | CryneHT [IpoekT He
TEIHHO» BBHITIOJTHEHA TEXHHUYECKUMU MPAKTUYECKH HE | CaH.
583071 cpencTBamMu HeT, | paborar, He
BBHITIOJTHEHA Ha | HH(OPMAIMOHHBIE BBHITIOJTHUJI CBOH
HU3KOM TEXHOJIOTUM HE OCBOCHBI | 3a7au WA
YPOBHE. BBITIOJTHIII JIUIIb
Honymieno OTIENbHBIE  HE
Oonee 8 CyIIECTBEHHbBIE

(haKTHIECKUX

MOpyYEHUs B




WNHub1e
YHHUBEPCATbHBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Ouetixa b HLLE COOTBETCTBYIOIINX WHUIUATUBHOCT .
xoMmeTerm | EPHCTEAEMOMY IPOEKTY b, YMEHUE
TEXHUYECKUX CPEJCTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTUH YIIPaBICHYECKUE
HaBBIKH H T.]I.)
OIINOOK. IPyHIIOBOM
OTtBeThI Ha MPOEKTE.
CBS3aHHBIE C
IPOEKTOM
BOIIPOCHI
00HapYKHBAIO
T
HETIOHMMAaHUE
npeaMera U
OTCYTCTBHE
OpHUEHTAIlNH B
marepuane
MIPOEKTA.

Cmyoenmul 00n24CHbI: 3AIUTUTH MPOEKT B PEXUME MPE3EHTALMH, NPEIbIBUTH (ailiibl

BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccKa3aTb O TEXHOJIOTHSIX, HCIOJb30BaHHBIX HMHU IpHU
BBITNIOJIHCHUH TIPOEKTA, 1aTh OIICHKY pabOoThI KaXI0T0 YICHA TPYIIIbI (eciu npoekm cpynnosoil).

1.
2.
3.

IIpuMepHbIe TeMblI 1J151 BBINIOJHEHUs MPOEKTHBIX 3aaHUI

HcTopus pa3BUTHS HCKYCCTBEHHOIO MHTEJUIEKTa B Poccuu.
HcTopus pa3BUTHS HCKYCCTBEHHOTO MHTEJUIEKTA 3a PyOEKOM.
HckyccTBeHHBI WHTEUIEKT B HpodeccHoHambHOM cdepe (B 3aBUCUMOCTH  OT

HaIpaBJICHUA HOI[FOTOBKI/I).

4.

B©Ooo~NOoO

0.
11.
12.
13.
14.

AHanu3 JaHHBIX Y4eOHON aKTUBHOCTH 00ydaromuxcs ¢ npuMeHenuem M.

AHanu3 o0pa3oBaTeNbHbIX JAHHBIX TPOEKTHOM 1€ TEIbHOCTH.

Google Data Studio kak cpecTBO aHaTM3a M BU3YyaIM3alliu 00pa30BaTeIbHbBIX JaHHBIX.
Pa3paboTka oHTOI0THH NPO(ecCHOHATBHOMN MPeIMETHON 001acTH.

[TpuHIUIBl pa3paboTKH CUCTEM aJalTUBHOTO OOYUYEHUSI.

3apyOeKHBIC CHCTEMBI QIAITHBHOTO O0YJIECHHS.

Poccuiickue cuctembl aJaiTUBHOTO O0Y4EHUS.

Knaccudukanus ucKkycCTBEHHbIX HEHPOHHBIX CETEH.

['my6okue NCKYCCTBEHHbIE HEHPOHHbIE CeTH JUIA PELIeHHUs 3a/1ay MIIaHUPOBAHUSI.
['myOokue NCKyCCTBEHHbIE HEUPOHHBIE CETU JJIsl PEeLIEHUs 3a]]a4 TPOrHO3UPOBAHUSI.
['my6okMe HCKYCCTBEHHBIE CBEPTOUHBIE HEHPOHHBIE CETH JUIs pEIIeHUs 3ajaad

pacro3HaBaHUs U300paKEeHUH.

15.

CpaBHI/ITeHBHaSI XApPaKTCPUCTHKA TMOJHOCBA3HBIX W CBCPTOYHBIX HCKYCCTBCHHBIX

HEHWPOHHBIX CETEH ISl PEeIICHHs 3a7a9 KIIaCCU(PUKAIIMK U KJIIaCTepU3aIIIH.




4.5. Memoouueckue pexomeHOayuu no NOO20MOGKe K IK3AMEHAM U 3ayemam

N3ydyenne mMHOrUX oOHIENIPOPECCHOHANBHBIX M CHEIHATBHBIX JUCHUIUIMH 3aBEPIIACTCS
sk3aMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHUIO
3HAaHUW, TMOJy4YaeMbIX, B IIpolecce OOy4YeHHs, a TaKkKe MPUMEHEHHI0 HMX K pPELICHHIO
MPAKTUYECKUX 3a/ad. [ 0TOBACH K JK3aMEHY, CTYICHT JIMKBUAMPYET HMEIOIIHECs MpoOeisl B
3HAHUAX, YIIIyOJsieT, CUCTEMATU3UPYET U YNOpPsI0YMBaeT cBOU 3HaHMsA. Ha sk3aMeHe CTylneHT
JEMOHCTPUPYET TO, YTO OH MpUOOpesr B TMpolecce OO0ydYeHUss MO KOHKPETHOW ydeOHOU
JTUCIUILINHE.

DK3aMeHAI[MOHHAsI CECCUSl - ATO CepUs IK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nus. He cinemyer gymate, uto 3-4 gHA JOCTATOYHO IS
YCTICITHOW MOATOTOBKH K 3K3aMEHaM.

B 3t 3-4 nHS HYXKHO CHCTEMaTH3UPOBATh YK€ MMeroluecs 3HaHus. Ha koHcynbTranuu
nepe]] YK3aMEHOM CTYJIEHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMU, OTBETAT HA BO3HUKIIINE
y HUX Bompockl. [loaToMy mocenienrne KOHCYabTaliil 00s13aTENbHO.

TpeboBaHusi K OpraHU3AMH MOATOTOBKH K 3K3aMEHaM T€ K€, YTO W IMPH 3aHITHIX B
TEYCHHE CEeMEeCTpa, HO COOJII0JIaThCs OHHU JOJDKHBI Oojiee cTporo. Bo-mepBbIX, OYeHb Ba)XKHO
COOJTIOZICHHE PeXKHMMA JIHS, COH HE MEHEe 8 4acOB B CYTKH, 3aHSATHUS 3aKaHUMBAIOTCS HE MO3]IHEE,
yem 3a 2-3 yaca 5o cHa. OnTumanbHOE BpeMs 3aHATHH - YTPeHHHME M JIHEBHbIE 4Yachl. B
nepepeiBax  MEXAY 3aHATHSAMH  PEKOMCHIYIOTCS TPOTYJIKH Ha  CBEKEM  BO3IyXe,
HEYTOMHTEIbHBIE 3aHATHS CIIOPTOM. BO-BTOPBIX, HANMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexkuuii. Jlaxke B TOM ciiydae, eciu ObUla MpOIyIIeHa Kakas-Tu0o JIEKIus, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHUTH (Iepenucath ee Ha Kadenpe), 00aymMaTh, CHATh BO3SHHUKIIHE BOMPOCHI
JUTSL TOTO, YTOOBI 3aIIOMHHAHWE MaTepHalia ObLI0O OCO3HAHHBIM. B-TpeThUX, NpH MOATOTOBKE K
9K3aMEeHaM Yy CTYIEHTa JOJDKEH OBbITh XOpOIIMH Y4eOHHK WM KOHCIIEKT JIMTEpaTyphl,
MPOYUTAHHON 1O yKa3aHWIO MpPEMojaBaTelisi B TEYCHHE CeMecCTpa. 31ech MOXKHO 3(h(EeKTHBHO
MCIIOJIb30BAaTh JINCTHI OMOPHBIX CHUTHAJIOB.

Brauayie ciemyer mpocMOTpETh BECh MaTepHall 1O CAaBaeMON JUCIUILIMHE, OTMETUTH
IUist ce0st TpynHble Borpockl. O0si3aTenbHO B HUX pa3oOparhes. B 3akmroueHue emie pas
[eJIeCO00Pa3HO TOBTOPUTH OCHOBHBIE TIOJIOKEHUS, HWCIONB3YS TPH 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTideckas TIOJITOTOBKA K 3aHATHSM B TEYCHHUE CEMECTpPA IMO3BOJUT UCTIOIB30BATh
BpEMsI 9K3aMEHAIIMOHHOMN CeCCUU AJI CUCTEeMAaTU3aI[H 3HAHHHA.

1. KoHTpoab camocToATebHOI padoThI CTYA1eHTOB

KoHTpoab camocToaTenbHOM paboThl MPOBOANUTCS MPENOAABATENIEM B Ay IUTOPUH.

[IpenycMOTpeHbl CleayrolMe BHIBI KOHTpOJIA: cobOeceoBaHMEe, OlleHKa pedepara,
OLICHKA [IPE3CHTAlMM, OLIEHKA Y4acTHs B KPYIJIOM CTOJIE, OLIEHKA BBIIIOJHEHUS IIPOCKTA.

[TonpoOHble KpUTEepuU OLIEHMBAHMS KOMIETEHIMHM NpuBeneHbl B DOHIE OLEHOYHBIX
CPEICTB IS IPOBENCHMS TEKYILEH U IPOMEKYTOUHON aTTECTALUU.

2. Cnmcok Jutepartypsbl A5 BoinoaHenuss CPC

OcHoBHasi iMTEpaTypa:

1. [TansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTennekTyanbHble CHCTEMBI U
TEXHOJIOTHUH DJIEeKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TaapmoB. - Camapa : [ToBomkckwii
TOCY/IapCTBEHHBI YHUBEPCHTET TEJICKOMMYHUKauid u uHpopmatuku, 2017. - 195 c. - Kuaura
HaxoauTtcs B 6a3zoBoii Bepcuu IbC IPRbooks.

2. CricoeB, /I. B. BBenenne B TE€OpHIO MCKYCCTBEHHOTO HHTEIUICKTa : y4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, /1. K. IIpockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anexktponubii // IudpoBoi



o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/108282.html

JlonoJIHUTeIbHAS JTUTepaTypa:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuil B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. W. - bpsHck : BpsHCKMIA TocyaapCTBEHHBIH TEXHUYECKHUMA
yauBepcureT, 2012. - 181 c. - Kaura naxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIICKTA : yueOHOoe mocobue : [16+]
/ C. W. TlaBnoB. — Tomck : TomMckHii TOCYyIapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHUS H
paauosnexkrponuku, 2011. — Yacte 1. — 175 c. — Pexum pgocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe nocobue / C. 1.
[TaBnoB. — Tomck : ToMckuil TOCYIapCTBEHHBI YHUBEPCHUTET CHUCTEM YIPABICHUS U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKyCCTBEHHOTO MHTEIUIEKTA : yueOHOe rocodue : [16+]
/ H. E. CepreeB. — Taranpor : FOxubliii penepanbusiii ynusepcuret, 2016. — Hacts 1. — 123 ¢. :
CXEeM., Hi., Ta01. — Pexum JIOCTyna: o MTOITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. IIpoekTupoBaHuE CHCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA : yuyeOHOe
nocob6ue / C. JI. Cotnuk. — 3-e uzn. — MockBa : UnTepHer-YHuBepcurer MupopmMamoHHbIx
Texuonormit (MHTYUT), At [Iu Ap Meaua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texkcr : anexktponnsiit // Ludposoit oopazosarenssblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Mertoauyeckasi iureparypa:
1. Meronnyeckue yka3aHHus K CaMOCTOSATENIbHOM paboTe (31€KTPOHHBIN BapHAHT)

HuTepHer-pecypcesl:

1. Bopotickuit @. C. UHpopmaTuka. DHIMKIONEANYECKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HH(POPMALMOHHBIE W TEIEKOMMYHUKAI[MOHHBIE TEXHOJOTHUH B
tepMuHax u ¢akrax. - M.: ®USMATIINUT, 2006. - 768 c. — JloctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

3. Pomanos I1.C. OCHOBBI HCKYCCTBEHHOTO UHTEJUIEKTA; YUeOHO-METOoI. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcHOBBI nmn —

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

5. Co6onb b.B. Mudopmatuka: yueonux/ b.B. Coboinb [u np.] — U3a. 3-e, nonomH.
u mnepepab. — PocroB w/J[: ®enmkc, 2007. — 446 c. — MocrtynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar


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