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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, a TAKXC 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 —

OTHOCAIIIUMCA K

O3HAaKOMJICHUE CTYIACHTOB C BO3MOXHOCTAMU

UCIIOJIb30BAaHUS TEXHOJIOTUH UCKYCCTBEHHOTO HHTEIUIEKTa B Mpo(deccHoHanbHOM chepe.

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/I€HTHI J0JIKHBI:

—  WCTOJB30BaTh MPUHIUIBI Pa0OThI COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTUN
JUTS pENICHUS 3a/1a4 MPOPEeCCHOHATBHOMN JIeITeTbHOCTH;

—  BBIOMpATH

— IMPUMCHATH

u(poBbIE TEXHOJIOTHH,
npoecCHOHANBHBIX 3a]1au;
npu

pelIeHun  3ajad

MIPOrpaMMHBIE

po(hecCuOHATLHOM

cpeacrBa Ojid PpCUICHUA

JACATCIBHOCTHU

CHEeIHATM3UPOBAHHOE MTPOTPAMMHOE 00ECIIeYeHIE U METO/IbI HCKYCCTBEHHOT'O MHTEIUICKTA;
— pa3pabarbiBaTb OCHOBHBIE MOJYJM MHTEIEKTYalIbHBIX CHUCTEM, BIAJCTh NPHEMaMHU
pelLIeHHs IPAKTUYECKHX 33134 B IIPEIMETHOM 00acTu.
Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHs 00pa30BaTeJbHOIi MPOrpaMMbl

Kon, popmynuposka
KOMITETECHIHH

Kopx, dopmynupoBka nuaukaropa

[Inanupyemslie pe3ysbTaTsl
00y4eHUS 10 JUCIUILIHHE
(Momyiio0),
XapaKTEPU3YIOLINE ITAITbI
(dbopMupoBaHUs
KOMIIETEHIMH, NHIMKAaTOPOB

YK-1 Cnocoben
OCYILIECTBIIATh TIOUCK,
KPUTHYECKHUI aHAJIA3 U
CHHTE3 HHpOopMaluuy,
IPUMEHSTh CUCTEMHBIN
MOJIXOJ AJIsl pEIIEHUS
MOCTaBJIEHHBIX 3aja4

NJ-1.YK-1. Beinenser
MPOOJIEMHYIO CUTYAIHUIO,
OCYULIECTBIISIET €€ aHAIN3 U
JIMarHOCTHUKY Ha OCHOBE
CHUCTEMHOTO ITOAX0a

N/-2. YK-1. ocymiecTBiasieT MOUCK,
0TOOp U cHCTEMaTHU3alLUI0
“H(pOpMaIUU JUTs OTIPECIICHUS
albTEPHATUBHBIX BAPUAHTOB
CTPATETUYECKUX PEIICHHUN B
poOJIEMHON CUTYalluu

N-3. YK-1. onpenensieT u
OLICHUBAET PUCKUA BO3MOKHBIX
BApUAHTOB PEIICHUI MPOOIEMHON
CUTYaIluH, BBIOUPAET ONTUMATbHBIN
BApUAHT €€ pelIeHus

TIK-7 Crniocoben
UCIIOJIb30BaTh COBPEMEHHBIC
dpoBsie TEXHOJIOTHH,
CIeIHATM3UPOBAHHOE
nporpaMMHoe obOecreueHue,
METOIbI UCKYCCTBEHHOTO
HUHTCIJICKTa W MAaAIIUuHHOI'O
o0yJecHISI B
npohecCHOHATBHOMN
JeSITeITbHOCTH

NA-11IK-7 OpuenTtupyercs B
COBPEMEHHBIX TEHICHIMSAX Pa3BUTHSA
UUpPOBBIX  TEXHOJOTHUH, BHIOUpAET
TEXHOJOTMH  WJIM  TPOrpaMMHEIC
CpeAcTBa Ul PELICHUs MOCTaBIEHHBIX
3a1a4

NA-211K-7 [lpumeHseT mpu pemeHuu
3amaq podeCCHOHATEHOM
NESITENbHOCTH  CHEIHUAIN3UPOBAHHOE
[IpOrpaMMHOE OOecleYeHUe, METO/bI
HCKYCCTBEHHOI'O UHTEJUIEKTa u

['0TOBHOCTH IPUMEHSITH TIPU
peleHnt 3a1a4
npo¢eCCHOHAIBHON
JeSITeIbHOCTH
CHeIHATH3UPOBAHHOE
IporpaMMHOe oOecrieueHue
¥ METOJIbI NCKYCCTBEHHOTO
MHTEJUIEKTA.

I'oToBHOCTB pa3pabaThIBaTh
OCHOBHBIE MOJ1YJIH
MHTEIJUICKTYaJIbHBIX CUCTEM,
BJIaJIETh IPHEMaMH pEIICHUS
MPaKTUYECKHX 3a/1a4 B
peaMeTHOH 001acTu.




| MAaIIuHHOT O 06y‘l€HI/ISI

1. HammeHoBaHme MPaKTUIECCKUX 3aHATHIl

Ne HanmeHoBanne TeM JUCHUILINHEL, O0ObeM yacoB N3 Hux mpaktudeckas
UX KPaTKOE COJIepKaHue IIOJITOTOBKA, YacOB
1 cemectp
1. AHaan3 COBpEMEHHBIX S)
MIPOTPaAMMHBIX CPEJICTB C
npumeHenueM NN
2. dopmanuzarus 3HaHHH 5
Hcronp30BaHne CeMaHTHUYECKUX
CeTeU JJI MPEeJICTaBICHUS 3HAHUI
3. Co3manye OHTOJIOTHH B CHCTEME 5
Protége
4, Pa3paboTka yueOHOI SKCIIepTHON 4
CHCTCMBI.
4 AHaIM3 CyIIeCTBYIOINX 3
00pa3zoBaTebHBIX
1aT(OPMEHHBIX PEIICHUH.
Wroro 3a 1 cemectp 18
Htoro 18




CTPYKTYPA U COJIEP)KAHUE MPAKTUYECKUX 3AHSATUIA

IIpakTnueckasi padora 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

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

npuMmeHenueM M.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHUE PECKOMECHAAIINHA

3amanue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HMI)KC CIIMCOK HHTCPHCT-CCBIJIOK, a TAKXC JOPYIuc
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 3HAHMI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

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

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJinu3a

Hassanue [10 | Bo3smoxuoctu | O0nacte CTOUMOCTH HcTounuk
WJIM CEpBHUCA, | IPOTPaMMBbI 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 BbIBog 0 pbiHke [10. Paccuumraiite yaenpHBI BeCc MO 00JIaCTH
npumenenus [10. M306pa3ute pe3yabTat rpa@uiecku (IOCTPOUTE TuarpaMmmy).

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

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

2. Hay4yuTbCcsi CTPOWTH CEMaHTHYECKYIO CE€Tb U HCIHONB3YySd (PperMsl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

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

CemaHTHKa — O3HAYacT 06HII/Ie OTHOHICHHUA MCKIY CHMBOJIAMHU H 00BEKTaMHU H3
9THUX CHMMBOJIOB.

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

[IpocTeiimuii 00pa3elr ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIIeHH. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYIIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy cemaHTHYeckas CeTb paccMaTpUBAETCS KAaK  METO.X
IIPEICTABJICHNUS] 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexut) u PART OF (siByisieTcst 4aCcThi0) OTHOIIIEHUE:
[EJI0€ —> YaCTh.

Jlacrouka IS — A nitunia, «<Hoc» PART OF «reno». Hanpumep:



1s-a 1s-a

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

Pacmmpenne ceMaHTUYECKOU CETH

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

Iepuoa — «BECHA — JICTO».

[Tonmywaetrcss umepapxuyeckas cTpykrypa nossTuss KOKO. Moxno pa3outh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIEIOBAHUE CBOWMCTB BETBU 1S-a.

st oToOpaskeHHs] MepapXUUYECKUX OTHOIICHUH MeXJy OOBEeKTaMH W BBEICHUS
CINHOW CEMaHTHKH B CEMAaHTHYECKHE CETH ObUIO MPEIJIOKEHO HCIOIb30BaTh
nporeAypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIINHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 0ObEKTHI.

3aganue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACaIOIIYIOCS:

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

2. JUAarHOCTHKW TJIa3HBIX 3aboneBanuil. Jlyrum: kareropum Oojie3HEH,
1aTo(U3M0JIOTHYECKOE COCTOSTHUE, HAOMIOACHNS, CHMIITOMBI.

3. pacno3HaBaHMs XUMHUYECKUX CTPyKTyp. Jyru: gopmyna BemiecTBa, CBONCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouemypbl TOMCKAa TOJE3HBIX HCKOmaeMbiX. Jlyru: HamMmeHOBaHUE
HCKOIIAGMOT'0, PACITOJIOKEHUE MECTOPOXKICHHUS, TayOWHA 3ajieraHusl, METObI
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. OIIPpCACIACHUA IIPHHAIJICKHOCTH KHUBOTHOI'O K OIIPCACICHHOMY BUIY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOEHHOCTH IIOBCACHUA, BHUJI
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 /1J151 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. 3HAYEHUS] MOTYT MPEJCTaBIATh COOON JTaHHbIE, 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.

JroOoii (peiiM COCTOUT U3 HEKOTOPHIX COCTABIAIOIIMX, 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 (ppeliMe, K KOTOpOMY OH MpUHAMJIEKUT. OOBIMHO UMS CIOTa
HE HECET HHUKAKOM CMBICIOBOM HArpy3Kd U SIBJISETCS JIMILIb HACHTU(UKATOPOM
JIAHHOI'O CJIOTA.

3. VYkazatenu HacieIOBaHMs. OTH yKazaTelld KacaroTCsS TOJIBKO (PpEerMOBBIX
CUCTEM HWEpapXWYECKOTO THUIIA, OCHOBAaHHBIE HA OTHOIICHHUSIX “abCTpakTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl WHpopMaruio 00 arpubyTax CIOTOB BO
bpeitMe BepXHETO YpOBHS HACJIEAYIOT CIOTHI C TAKUMH K€ UMEHAMU BO (peiime
HUKHETO ypoBHS. Tunmunple ykazatenu HaciemoBanus Unique (U: -
YHUKalbHBIN), Same (S: takoii xe), Range (R: ycranoBnenue rpanuir), Override
(O: urnopupoBath) u T.n. U Moka3bIBaeT, 4To (PpeiM MOKET MUMEThb CIOTHI C
pPa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI AOJHKHBI UMETh OJIMHAKOBBIE 3HaYeHus, R -
3HaU€HUE CJIOTOB (hpeliMa HUKHEro YpOBHS JOJKHBI HAaXOAUTHCS B Mpeenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiima BepxHero ypoBHs, O - mpHu OTCYTCTBUU
yKa3aHUs 3HAu€HUE CJoTa (peiiMa BEPXHEro YPOBHS CTAaHOBHUTCS 3HAYEHUEM
ciota (peiiMa HUKHEr0 YpOBHS, HO B CIy4yae ONpPEEICHHUS HOBOTO 3HAYCHHS
CJIOTOB (hpEHMOB HIKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAUYEHUHN CIIOTOB.



4. Yka3zaHue TUna JaHHBIX. YKA3bIBAE€TCS, YTO CJIOT UMEET YHMCJICHHOE 3HAYEHUE,
100 CIYXKUT yKazareneM Apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (neiictBurensusbiii), BOOL
(6yneB), LISP (mpucoemunennas npornenypa), TEXT (rekct), LIST (cnucox),
TABLE (ta6nuua), EXPRESSION (Beipaxkenue) u np.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciaoTa JOJIDKHO
COBIMIaJaTb C YKa3aHHBIM THIIOM MOdHHBIX 3TOT0 CJIOTAa, KpOMC TOIro JOJIZKHO
BBIIIOJIHATBCA YCIIOBUC HACIICAOBAHNA.

6. Jlemon. 3nech gaercsa onpenenenue ngeMoHoB tumna [F-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. J[leMOoHOM Ha3bIBaeTcs TMpoIeAypa, aBTOMAaTHUYECKHU
3amyckKaemasi Ipy BBIITOJIHEHUU HEKOTOPOTO YCJIOBUS. JEMOHBI 3aITyCKAIOTCS TIPU

oOpalleHMH K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, JeMOH SBISETCA
Pa3HOBUHOCTBIO MPUCOCIUHEHHOMN TPOLIEAYPHI.

7. llpucoenuHeHHas mnpouenypa. B kadecTBe 3HAUYEHHS CIOTA MOXKHO
UCIIOJB30BaTh IporpaMMmy mpoueaypHoro tuma. Korga ™Mbl roBOpuUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (periMamMu OOBEIUHSIOTCS NPOIEAYPHBIE U
JICKJIApAaTUBHBIE 3HAHUSA, TO CUUTAEM JEMOHBI U MPUCOEIUHEHHBIE MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO HEpPapXUUECKON CTPYKTYpBlI SBISETCA TO, 4TO HHQpOpMAIus 00
atpuOyrax ¢peiima Ha BEpPXHEM YpPOBHE COBMECTHO MCIIONb3YETCS BCEMHU
(dpeitMaMy HUKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipesicTaBlieHre KOH(PEpEHLIUH.

Hepapxuueckue (QppeliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay ¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperimbl
noJkHbl cogepxkaTh uHpopmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpefeseH ppeim
KOH®EPEHIINA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUE U 10 pa3BUTHIO. OHU COCTaBIISIOT
nouepuue (periMpl. B HEUX MOTYT OBITh JOOABJIEHBI CIOTHI: OOBEM TOPTOBIU U
OTOKET.



KoHdiep eHI A

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

Tenma
Jornamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

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

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

2. BEIOMOCTh TPH COCTABJISIONMINX: IHUCHIUININHA, CTYACHT, DK3aMEH, CEMEecCTp,
npenojaBartesib, OlEHKa.

3. KOH(pEepeHIus M0 KOMMEPUYECKUM BOMPOCAM MPH COCTABIAIOIIMX: JaTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlydeHHE OLIEHKH MPHU COCTABIISIIONIMX: MPEnofaBaTelb, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. HWCMONB30BaHUS W3ACIUS TPU COCTABIAIONIMX: OpraHW3amus, pa3padoTka
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3EIHS.

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

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

8. aymutopus (OmMcaHWe) MpPH COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YeHUE,
COCTABJISIFOLIME, MECTOHAXOK/]ICHHUE.

9. JKMBOTHBIN MHUp IIpHU COCTABJIAIOIIMNX: BUJ, THII, CPCaa O6I/ITaHI/IH, OCOOCHHOCTH
IIOBCACHUS.



IIpakTuyeckue padorsl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananu3upoBaTh CO3/laBaTh MpaBWiIa JUisl MPOBEPKU

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

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

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

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0BI MOTOM HE OBLIO CIIOKHOCTEH ¢ ee opManu3aiuei,
HEOOXOJIMMO OMpPEJEIUTh KAKUMHU CYHTHOCTSAMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 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
OHH SIBJISIFOTCS HanboJiee pacpoCTpaHEHHBIMH.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C pa3HbIMU CUHTAKCHUCAMHU, peanu3ytomux ee [1].
OWL Takxxe MOXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAIMWA U B JIFOOOW M3

s31k0B RDF [4]. KoHKpeTHBIE CHHTaKCHUCHI OyayT OOCYXKIAThCs TO3HEE U BCE

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



IPUMEPBI, OITMCAHHBIE HMKE MOTYT UX HE IPHUIECPHKUBATHCS.

Onronorust B pamkax monaenu RDF mpeamnonaraer ompeneneHue Tr0ObIX
MOHATUN TMPEIMETHON 00J1acTh B BUIE TPOEK: CyOBEKT — MpeauKaT — OOBEKT.
MHoxxecTBO Takux Tpoek oOpasyer rpad moHsATHIA. CyOBEKTBI M OOBEKTHI
MHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTUPOBAHHOIO rpada, a MpeauKaThl Kak
ero Ayru (M ONpeAeNsiOT OTHOLIECHUS MEXAY CYIIHOCTAMH). BepiimHbl moryt
OBITh CJENYIOIIUX THIIOB: PECYPC, ITyCTasi BEPIIHHA.

Pecypc omnuchiBaeT HEKOTOpOE MOHATHE PEATILHOTO MUpa U pa3jeliserca Ha
CCBUIOYHBIE pecypchl U cKayspHble. CCbUIOYHBIE pPECypCbl — 3TO HEKOTOpbIE
MOHATHUS, KOTOpPbIE MOTYT HUMETh XapaKTEPUCTUKU (Hampumep, cMapTdoH,
cmaptpon SMGI65FZPHZER, »skpan). TakuM MOHSTHSIM NPUCBAUBACTCS
rnoOanpHbI  yHHKaNbHBIA uneHTHGuUKaTop IRl (Internationalized Resource

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

TaKMe PECypChl MOTYT HAXOJUTHCS KaK Ha MecTe CyObeKTa, TaKk M Ha MECTe
00BEKTa B 3aBUCUMOCTH OT MpEANKaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPBIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJSIIOTCS MPOCTO 3HAYEHUEM ompeneraeHHoro tuma. COOTBETCTBEHHO, TaKUE
pecypchl MOTYT HaxXOIMUTCSI TOJbKO Ha MecTe oObekTa. Ho, mpu 3ToM 1uisi HUX
MOXET ONPEAEISATHCSA TUI U JJIsl CTPOKOBBIX 3HAUEHHUI MOXKET ONPENENIATHCS A3BIK.
Hanpumep, 11 Hamed mnpeaMeTHOM 00JIaCTM TaKWMHM CYHIHOCTSAMH MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaidb dkpana; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (I[BET; String; pyCCKUii).

Takxe HEOOXOOUMO OTMETUTh, YTO «IPEIUKAT™ TaKKE MOXET ObITh
«CYOBEKTOM ™ WJIM «0OOBEKTOM ™ B paMKaxX JIPYTUX TPOEK. ITO HEOOXOAMMO UTOOHI,
HaIMpuMep, ONUCATh OTPAHUYECHUS] TAHHOTO OTHOILECHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJHO M3 KOHUEMIMU MOJIENH, MPEIUKAT MOXKET CBSI3bIBATh TOJIBKO 2
pecypca. Ho, 3To pemraercs ¢ mOMOIIBIO BBEJICHUS MPOMEXYTOUYHOW BEPIIUHBI U
pa3zeieHueM CBS3M Ha HECKOJbKo OuHapHbIX. Ilpu 3TOoM BepmmHa He Oyner

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €Ml HET CMBbICia JaBaTb YHHKaHBHBIﬁ
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rI100aNBHBIN UACHTH(PUKATOP, TOCTATOYHO JOKAJIBHOTO ISl COCTABJICHUS TPOEK.
MIMeHHO N1l TakuMX BEpPIUMH M BBeAEH oOcyxknaemblil Tuil. Ilpu 3ToM He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHbIM cmapThoH 00NamaeT  psAIOM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
CyHIHOCTb. [Ipu 3TOM 117151 HaC OH SABJIETCS HEOTHEMIIEMOM YacThiO cMapT(doHa, a
MPOU3BOJAUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIE MOJAEIHU JHUCIUIES OT Pa3HBIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHMsI XapaKTEPUCTHK. Torga MOXKET ObITh
1eJIecO00pPa3sHO HCIOJIB30BaTh IyCcTyl0 BepuminHy. C Ipyrod CTOpPOHBI, €CIIU
IIPOU3BOIMTEIb IPUCBOMI IAHHOMY JIUCIUIEIO ONPEACIIEHHBIN KO, TO MOKET OBITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
Opyroi cmaptoH, a Taxke OyIeT Ipolle pealu30BbIBATh, HAIPUMEp, 3aIPOCHI
JUISL OIIPENIETICHUSI CEPBUCOB, T'/I€ €CTh B HAJIMYMK AaHHBIA AMCIUICH. [{ns npumMepa
IIyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «Pa3pEUICHUE™ Yy KOHKPETHOIO

JUCILICS

SM-D-G965FZPHSER pazpemieane X
_X TOpU30HTaIb 2960
_x BepTukaib 1440

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-G965FZPHSER 2960

pasgeweHne roODU3I0OHTaNb

L

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHne Tucruies

CTOUT OTMETHUTb, YTO JAHHBIC TMOHATHSA TaKXKE MOXXHO OBLIO OIHKCATh C
UCIIONIb30BaHUE 2 CBS3CH «paspelieHrue rop—, «pa3pelmeHue Bep— U 0e3
IPOMEXKYTOUHOM BepIIMHBI. YTO IMOKa3bIBAET, YTO CO3/JaHNE OHTOJOTUH OCTACTCS
BapUAaTHBHBIM IPOIECCOM, 3aBUCSIIUM OT KOHKPETHBIX IEJICH W MPeanOUYTCHHU
pa3zpaboTuuka.

Kaxk mnpaBuno IRI pecypca cocroutr wu3 wuaentudukaropa b3 wm



OPOCTPAHCTBA HMMEH M UACHTHU(PHUKATOpA MOHATHUSA B HeM. Hampuwmep,

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

MOHSITUE «phonel— B b3 TOBapOB C UACHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UToOb He mHCaTh KaXABIA pa3 TOJHBINA
unaeHtTudukarop b3 wiM mpocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoXHO 3amucbiBaTh «mo:phonel—, rae mnoxg «mo:— Oyaet
noApazymeBathcs noiaHeiil [IR1 B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIINIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuceiBaeT TUIBI, KOTOpPbHIC
MO>XHO HCIIOJb30BaTh B OHTONOrusx Ha ©Oasze 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
UCIIOJIB30BAThCSA B pamMKax JaHHOM paboTel: rdfs:Resource (monsite pecypca,
onucanHoro panee), rdfs:Class (monstue kiacca), rdf:Property (monsTue
otHoteHus ), rdfs:subClassOf (oTHoIIEHHE, KOTOPOE OmpenensieT «CYyOheKT— Kak
noakiace «oowekrta™), rdfs:subPropertyOf (oTHomienue, kKoTopoe ompeaessieT
«CYOBEKT ™ KaK YTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOWIEHME, oOmpenesstonee Oo0JacCTh OINPEACIICHUs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOLIEHUE, ONpeaessolIee 00JacTh 3HAUEHHS JPYTroro OTHOLLEHU),
rdf:itype (OTHOIIEHHWE, KOTOPOE OMpeaeaseT «CYOBEKT™ KaK DK3eMILIP
«o0BeKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUN. OH
UMeeT HECKOJbKO BapHAHTOB CHHTaKcHca (B TOM uucie (yHKIIMOHAIBHBIN), a
TaK)Ke MOXET ObITh IpeoOpa3oBaH B noOoi u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCSA Kak
HajacTtporika Hajx RDF, kotopass yTOYHAET MOAXOA K CO3JIaHUIO OHTOJIOTHH,
pactImpsieT BO3MOKHOCTH MOJICSTH M BBOAWT HOBBIE CYITHOCTH (M3 POCTPaHCTBA
UMeH owl).

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

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bcee monsitus, omnucaHHble paHee B pamMkax RDF, a Takxke
HeKOTOpble HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanve MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymHocTed. OJTHUM U3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEIICHNE
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 VCTUHHBIMH. Hanpuwmep, Ha OTHOILICHHE
«mnoTHocThl IMKceneii~ MOryT ObITh HaJIOXKEHBI OrpaHUYEHHUS Ha 00JacTh
ONpeNeNeHus] — FK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0oe
yucio—. [Ipu sTom ecnu B 6aze 3HaHuit OyaeT Tpoitka «G mmoTHocThl IMKcenein
529—, TO 3TO MOKET MPUBECTHU Kak K omunOke (eciu G TOYHO HE MOXKET SIBJISITHCS
AK3EMIUISIPOM Kiacca «Jlucruieii—), Tak WU K BBIBOJly HOBOTO OTHomIeHus «G
rdfitype Jucmeni—.

Kak ywxe Obuio ckazano Bbeiie, OWL no0aBnser HOBbIE TOHSTUS U
akcuoMbI. /{7151 maHHOU paboThl HEOOXOIUMBI CIIETYIOIINE TTOHATHUS
1 owl:Class. Ananornuno rdfs:Class;
2 owl:Thing. Knacc, sBnsroniuiicst mpe1koM BcexX KJIacCOB. AHaJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [loaknacc otHommenuii (rdf: Property), cBs3bIBarOIINX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomennii (rdf:Property), cBsi3pIBaromumx 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. Kimacc oTHOmeHui, MPUMEHSIEMBIX K OHOMY
«CyOBEKTYy ™ TOJBKO OJUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, re yl u y2 pa3zHsie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, qekIapupyrolee, 4YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMIUIIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTUHU HE MOKET CYyIECTBOBATh JiBa TpuilieTa «x rdfitype yl—, «x rdf:type
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOIUMBIE JUISI COCTABJICHUS BhIpaxeHHi. byayT onuceiBaTh
npu nosasieHnu (owl:members,, owl:unionOf u 1.71.)

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

caMUX OTHOIIIeHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

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

L—— AKKymynatop

Puc. 2 ®parmenT rpada, onuchIBAIONIIETO KJIACChl, DK3EMILUISAPHI U UX OTHOIIECHUS B

paMKax OnucaHus cMapTHOHOB



owl:Property —| csoBoamoe

rdfs:sylsProneyOf rdfs:range

xsd:string

— 4aCTb TeKcToBoe }‘

rdfs:domain rdfs:range \

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

—> Hambro% paspelieHune
Kog npoussogutena ——
‘ rdf:

A s:range
— 4ucnosoe < TexHoNorusa U3rotToBNeHna PaspelueHue
rdfs:range FRRaHe
wsd:doubla rdfs:subPropertyOf \(ij;domain
rdfs:domain [Ovcnneit

rof, BbiNycKa _/ rdfs:domain
paspelueHue

ANaroHanb aKpaHa

FOpPU30HTa/lb

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

CMapTPOHOB

B pamkax mnpuBeneHHOTro (parMeHTa KJIacCOB BbIACIEHbl OYEBUHBIC
KJIACChI:
«ToBapy», «CmapTtdon». Takxke BblACIEHB HEKOTOPbIE OTAEIbHBIE COCTABIISIOLINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJIBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIe OOJbllIeé BCETO HHTEPECYIOT MOKyInareiae u Haumbosee UEHHbI INpHU
o0paboTke nHpopMaluu 0 ToBape. OcTanbHbIe XapaKTePUCTUKH OYyAyT 3a1aBAThCS
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KavyeCTBE NMpHUMEpa TaKUX OTHOLICHUM MOKHO BHJIIETh: «T'OJ
BBIITYCKa», «KOJ Mpou3BoAUTENs»). CTOMT OTMETUTb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U WX KOHKPETHOE 3a/IaHHE
OyZneTr 3aBHCETh OT HCHOJb3YEMOr0 CHHTaKCUCa W/MIM  BO3MOXKHOCTEH
WHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax mpuBeAeHHOTo (pparMeHTa CBOMCTB HE CIEJIaHO pa3JielieHHue Ha
ObjectProperty u DataProperty Bo n30OexaHue H3JIMIIHEH KOHKpeTHU3aluu (IIpH

peanu3anuy pas3fefieHHue JenaeTcsd OuYeBHIHBIM 00pazom). B pamkax mpsmbix



HaCJIeTHUKOB «owl:Property» BbIeIeHBI THUIIBI BO3MOXKHBIX OTHOLICHHUI: «4acTh
(U151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(IaHHBIE CBOWMCTBA ONPEACISAIOT TPYIIy CBOWCTB, OOBEAMHEHHBIX OOIICH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yhOpouieHusi JanapHeimeit oOpabotku. Ilom TEKCTOBBIMH MMOApa3yMeBarOTCs
KOHKDETHBIE 3HA4YEHUsS, KOTOpPhIE IOTOM MOTYT OBITh MpeoOpa3oBaHbl B
nepeyucnseMblii Tun. B pamkax CBOOOAHBIX K€ OMHCAHUA MOTYT COJEPKaTb
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3aMHCAaHHYIO Pa3HbIM 00pa3oM
U T.1.), «unknown» (Tpymma XapakTepUCTHK, J0O0aBJISIEMbIX 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. onKcaHue NOJKHO NMOAPa3yMeBAaTh BO3MOXKHOCTh cOOpa nH(popManuu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
3TOM OyJeT NPOUCXOAUTH 100aBICHUE HOBBIX CYLTHOCTEM:

1. IlosyunTh € AETAJIBHOM CTPAaHMIBI TOBAPA CIMCOK XapaKTEPUCTHUK B BUIE
«Ha3BaHHE
— TEKCT» U JPYTrUX HEOOXOAMMBIX OTAENIbHBIX IMOJIEH (CChLIKA, KOJA TOBapa,
KaTeropus U T.11.);
2 [IpousBecTu mouck moAkiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTErOpUM PacCMaTpUBAEMOr0 TOBapa. ECiu He HalIEH, TO CO3/1aTh,
3 Co3pmath 3K3eMIUIp MOJIYYEHHOro B 1.2 Kiacca (iokanbHas 4dacth IRI
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 OTHOLICHH:, CBA3aHHBIC C HUMHU 3a/laHbl 3apaHCC U HC U3MCHAIOTCS B



nporecce coopa mapopmaruu. s KaKI0T0 U3 TaKUX KIACCOB 3a7a0TCS

CIHCKHU TOJeH U mpaBwia uX npeodpazoBanusi. KoHKpeTHbIE pealn3anuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJIYYHTh 3K3EMIULIp (@ MPU OTCYTCTBHM CO3ATh)
COOTBETCTBYIOMIEH YyacTu (popmupoBanus jgokanbHoM yactu IRI ayis Takux
yacTell Takxke mponucaHo B mpaBwiax u3 1. 4.1.). ns momxydeHHOTo
IK3EMIUISIpa 33/JaTh OTHOIICHHUE, CBSI3BIBAIOIIETO €r0 C paccMaTpUBaEMOM
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAWTH OTHOIIEHHE IO UMEHHU XapaKTEPUCTUKH (TIpH
OTCYTCTBHH CO3JaTh OTHOIICHHE C TAKUM MMEHEM KakK JI0uepHee CBOHCTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3aTh
IK3EMIUIIP TOBapa C pPacCMaTpPUBAcMbIM 3HAUYECHHUEM XapaKTEPUCTUKH
MOJIYYeHHBIM OTHOIIICHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOIMYECKOro Mmoaxoaa. B orimuum ot

PESIIMOHHON MOJIeH, B JIIOOOM MOMEHT JIETKO MOTYT OBITh J00aBJICHbI HOBBIC
OTHOILIEHUS, IPOU3BEIEH NIEPEHOC UX B APYTYIO IPYIINY, IPOU3BEACHO 3aJaHUE UM
HOBBIX orpaHndeHuid. Taxke paboTa ¢ omucaHUEeM MPEIMETHOW 00JacTH B EIOM
BEJIETCS B TEpMHUHAX OOBEKTHOW WJIM JHO0OM MHTepecyrolieit Hac moxaenu. [lpu
ATOM HM3MEHEHUs, KaK MPaBUIIO, HE BEAYT K JIOJITOMY OXHUJAaHHS (T.K. YaIlle BCETO
JI0OCTaTOYHO U3MEHEHUS HECKOIBKUX TPOEK).

[TosryuuB oOuiee HepopMaabHOE OMUCAHHE MOJIEIH, MOKHO MPHUCTYHaTh K
ee (hopManm3anuu U peannzanuu b3 ¢ MCMoIb30BaHNEM KOHKPETHOTO CHHTAaKCHCa
W/WIA  WHCTPYMEHTapus. OTH TpoOIecChl OyayT HaenaThCsl MapalieNbHO C
UCIIOJIb30BaHUEM CHCTEMBI Protége.

[lepBoHayanbHO TOCNE 3allycka CHCTEMBl  HEOOXOJUMO  3a1aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wumeHTHdUKATOp TaKXKe OIpeAenseT U 0a30BbIA
npedukc. Jns U300paKEHHON OHTOJIOTUU IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3aBAEMBIX

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 (hitp://myontologies.com/goods)

~ Search...
|Active ontology | Entities | Individuals by class DL Query

[LISIEE ML Mtip://myontologies.com/goods| 6 Metrics

Ontology Version IRI

Annotations

Class axioms

|Ontology imports | Ontology Prefixes General class axioms

Imported ontologies: EIN=E

Direct Imports

Indirect Imports

No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferen:

Puc. 4 Bxkimagka «Active ontology» B cucteme Protége (a — maHen s B BKIQJOK 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 (http://myontologies.com/goods) ~ Search...

a
Active ontology Entities | Individuals by class DL Query

Individuals = @ owl:Thing — http://www.w3.0rg/2002/07/owl#Thing
Annotation properties  Datatypes  [Annotations |Usage
Data propgities Annotations: owl-Thing
Classes “/ Object properties

Annotations: owl:Thing

- Annotations

Cla s hierarchy: ovi Thing.
s Asserted ~
° hing
Add subclass... Ctrl-E

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

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

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

Convert to primitive class Ctrl-P

e from the Reacaner manii v Show Infarsncss

il

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 ¢
aktTuBHOM Bkiaakol «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONKH

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOIMMO CO3JaTh Hepapxuio KiaccoB. s 3Toro HE0OX0aAUMO

BBIJICIUTh KJIACC, TMOJKIACCaMU KOTOpPOTO OyayT BEpPXHHE KIIACCHl HaIen



uepapxuu (B Hamem ciaydae owl:Thing, puc. 5B). Ilocme 3Toro BBI3BIBaTH
KOHTEKCTHOE MeHIo (mpaBoi kHomkod mbimu — [IKM) u BbiOpaTh myHKT «Add
subclasses» (puc. 5r). Kinacchl Takke MOTYT J00aBJISITHCSA 110 OTHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOsSIBIS€TCS OKHO
n00aBJIeHHs MepapXuu nojakiaccoB (puc. 6). Kaxaas BBeieHHas: CTpoKa B TAHHOM
OKHE CO3/1aeT OTHENbHBIA Kiacc (ImyTeM J00aBJIEHUS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRl co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onTomormm}#{obpaboTtanHoe uMs kiacca}» (B pamMkKax
00pabOTKH MMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpo0eIa Ha «_»);y —
IRI ponurensckoro kmnacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3amaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTAJIBHBIX (OTCTYIIBI 3aJ1aeTcs Kak « Taby).
[Tocne nHaxatust Ha «Continue» MOSIBISIETCA OKHO, IpeJjararolee co3aarb s
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHoIIeHUs «owl:disjointWithy. [{ns
ATOM 3aJ]a4yl COTJIAIAEMCS.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue Cancel

Puc. 6 OxkHO co31aHus HepapXuH MOJKIACCOB B cucteMme Protége



[Toxa b3 sBisieTcst 7OCTaTOYHO TMPOCTOM, PACCMOTPUM €€ TpadudecKoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BbIiBoaa
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepeilitn Ha Hee (puc. 7). 3aech OymyT BUIHBI
KJIACChl, OJK3eMIULIpbl M object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABICHUS  NO3BOJUT HAaM  yBUJETb KAaKM€ HMEHHO  TPOWKH
WHCTPYMEHTAJIbHAsA CHCTEMa CO3/1ajla Ha JaHHBIM MOMEHT W Jy4dlle MOHSTh
KaK OHa paboTaeT (B HEKOTOPBIX CIIy4asiX MOBEICHHUE CHUCTEMBI MOXKET ObITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHHUE MO yMoia4aHuto). [{ns storo
HeoOxoauMo coxpanuTh oHtojoruto (File -> Save As). Ilpu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

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

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB NOJy4YMBIIMICS (haiil MOKHO YBHUJAETh NPUBEICHHBIN aajiee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapusMH, OOBICHSIIOIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYpy OHToJiornu. KoOMMeHTapun HauMHAIOTCA C
#).

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

MOXXHO BMECTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npedukcoB owl, rdf, xml, xsd, rdfs

# «.» SABIISICTCS CHMBOJIOM 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

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

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

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

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

:Pazpemenue rdf:type owl:Class .

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

[ rdf:type owl:AllDisjointClasses ;

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

[IpeoOpa3zyemM TMOCHENHIOIO 3amuch B BUJ TPOCK JUIsl €€ TOHUMaHUA,
YYHUTBIBAas 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIC Y3IbI; «()» — IO3BOJIAET
3a1aBaTh CrUCKU (s 3amanus cnuckoB B RDF ecth cenmanbhblil kiaace rdfiList
u otHomreHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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



_erdf:type rdf:List . e rdf:first :{ucmeii . _y rdfirest |.

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

_k rdf:type rdf:List . _k rdf:first :ITpomeccop . _y rdf:rest rdf:nill .
OT0 Takke MOXET ObIThb 3amucaHo B (YHKIIMOHAJIBHO

DisjointClasses(

:Axkymynsarop :ucreit :Kamepa :IIporeccop )

ucnoas3oBanueM Manchester Syntax [7]).

CTHIIC:

[lormmanue CTaHAAPTOB M CHHTAKCHCa oOOJerdaer JaldbHEHIIyr0o paboTy c
OHTOJIOTHEH (B OCOOCHHOCTH paboTy € 3alpocaMH U PElaKTUPOBAHHE OHTOJIOTHH
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdelica He Bce oneparuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3JIaHUS
MyCTHIX y3JI0B, HO MPH 3TOM CHCTEMa B COCTOSHHUU MX IOHSTH B OOJILITUHCTBE
ciydaeB). TakKe CTOUT OTMETUTh, YTO MHOTHE OIIMCAHMS TaK MU MHAYC IPHICTCS
IUCaTh CAMOCTOSITEIBHO B COOTBETCTBUU C OTpeiesieHHbIM cuHTakcrucoM (defined

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

Hanee neooxoaumo 3aaath Object Properties. OHuM 3a7at0TCs aHAJIOTUYHO

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

goods (http://mycntologies.com/goods) : [Z:\D\educate\nocobua\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:topObijectProperty — http:/www.w3.0rg/2002/07/owl#tor

Annotation properties  Datatypes  Annotations | Usage

Dqta pr0perﬁ§S il Annotations: owl:topObjectProperty EEDE]

Classes  Object propertlesa \ Annotations
e 4 Asserted ~

Add sub-properties...

-
O Charai 2] = @ ] | Description: owl:topObjectProperty aj = ioE]

Functional Equivalent To

[ SubProperty Of

Transitive

Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct a reasonar from the Reasoner menu v Show Inferences




Puc. 8 [lo6aBnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 0—

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.

J1yist cBOMCTBA «4acTh» 00yacTh onpezaenenus « ToBapy, 001acTh 3HaYEHUS
«Yacte_ToBapa». Jlms Toro, 4ToOBI 3amaTh ATy HH(POPMAIIUIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HailTu pasgen «Domains» B MNOSIBUBLIEMCS

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

KJ1acc cyurHocren (puc. 9r).

4acrb

File Edit View Reasonsr Tools Refactor V

e | Datarestriction creator ‘ Class hierarchy |
fm goods (htp://mycntologles.com/goods) | (@igeE expression editor 'Object restriction creator
Active ontology Entities |Individuals by “* * = Asserted ~
Individuals v-® owl'Thing
Annotation properties  Datatypes | e $a3p°“‘°""°
Data propetties | rr—
Classes  Object properties "
=S 3 Asserted ~
v-mowl:topObjectProperty
B 4acts
= pa3pellieHue
OK Cancel
Transitive = gwj-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6
“Tosap

Ranges (intersection) +

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

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

BBIACIICHHOC CBOMCTBO «4acTb»,

B

Irreflexive

i

0 — KHomka mg00aBJIEHHS HOBOMW 00JIacTH

ompezeNeHusi, B — KHOINKA peJaKkTUPOBaHUs  CyIIECTBYIOUIeH  oOiactu

OIpCACIICHUA, I' — AKTUBHAA BKJIdJIKa HCPAPXHU KJIIACCOB IIPpU 3aJJdHUHN obmacTu

ompe/elIeHUs] CBOICTBA)



[Ipu 5TOM BO3MOXEH HE TOJBKO BHIOOP M3 CYLIECTBYIOIIMX KJIACCOB, HO U
3alande uepe3 BblpakeHUs: Ha Briaakax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCS OJHUM U3 TIPUMEPOB, TIE TPHUIETCS
ucnosib3oBaTh Manchester Syntax, a He pocTo rpaduueckuiit uHTEpdeiic).

[lo amamoruu co3natorcss Data Properties. IlonHbpIE CIHUCOK CBOWCTB,
co3/laBaeMbIX B gaHHOM b3, mpuBeneH Huxke (IpU CcO3AaHUUM HEOOXOAMMO
3aMEHUTH «;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI TIPOM3BOJIUTENIS; IIBET 3asBJICHHBIA TPOW3BOJIUTEIIEM; CETh 2g;
ceTb 3g; uactora lte; dopmar sim KapThl, TEXHOJOTHS W3TOTOBJICHHS DKpPaHAa,
MaTepuan Kopllyca; 3aluTa KOpIyca; 3allluTa »>SKpaHa; CTENEHb 3alllUThl;
OllEpallMOHHAsl CHCTEMa; IPOM3BOJAUTENH IIPOLIECCOpa; MOJENb IIPOLEccopa;
KoH(purypamus nporeccopa; rpaduueckuii yCKOpUTEeNb; TUI BCIBIIIKH OCHOBHOM
KaMepbl

YHCIIOBOE

roJl BBIIYCKA; YHMCIIO SImM KapT; AUAroHajgb SKpaHa; pas3pelleHue
TOPU30HTAJb; pa3pellieHue BEpPTHKaIb; pa3pelleHrue Kaap/ceK; TIOTHOCTh
MUKCENIel; KOJIMYECTBO I[BETOB JKpaHa MJIH; KOJMYECTBO sJIep; YacToTa
mpoIrieccopa Iril; 00beM ONepaTUBHON MamsaTH T0; 00BEM BCTPOSCHHON MaMATH T0;
MaKCUMaJIbHBIA OOBEM KapThl TaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJINYECTBO METAIUKCEIEH OCHOBHOM KaMephl; ameprypa OCHOBHOW KaMeEphl;
KOJMYECTBO METAIUKCENeH (POHTATBLHON KaMephbl; KOJIMYECTBO (PPOHTATBHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMst paOOThI B pEKUME Pa3roBOpa; Bpems
paboTHI B pEKUME OXKHUIAAHUS; IIMPHUHA; BBICOTA; TOJIIMHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOW KaMeEphl, ONTHYECKas CTaOWIM3aIlus
OCHOBHOM KaMephbl; HaJIMYWEe BCHBIIKH (DPOHTAIBHOW KaMephbl; HaJIWIUE
0ecrpoBOAHON 3apAIKH

CBO0OOIHOE



KOH(pUTypanus TMporeccopa; AaTYUKH; OCOOCHHOCTH OCHOBHOU
KaMepbl; KOMIUIEKTAIUs; OMOMETpHUYECKasl 3aIIUTa; OCOOCHHOCTH
JlJis HUX Takke He0OXO0JMMO 3a/1aTh 00JIaCTh OMPEICIICHUS U 00JIaCTh 3HAYCHMSI.
CTOUT OTMETHTD, YTO JIJIsl BEPXHHUX CBOWCTB B UEPAPXUU OYET 33aBaThCS TOJIBKO
o0nacTh 3HAYCHMsI, T.K. TaKHEe OTHOIICHHS KaK «YHCIOBOE» MOTYT CBS3BIBATH
0001 «CyOBEKT», HO TONBKO ¢ 4yucioM. OKHO 3aJaHue 00JacTH 3HAYCHUS MJIS
data properties oTiiM4aeTCs OT aHAJOTUYHOTO I object property (puc.10). Jlns
CBOWMCTB «YHCIIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOTHYECKOe» 00JIacTh
3HAUEHHUA 3a/1a€TCs C UCIOJIb30BaHMEM BKiIaku «Built in datatypes», Ha koTopoi

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

[Data range expression \
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Oxno 3amanus ob6iacTu 3HadeHus s data property B cucteme Protégé

I[J'I?I HCKOTOPBIX CBOMCTB H€O6XOI[I/IMO 3a4aTb JOITIOJIHUTCJIIBHBIC

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



Manchester Syntax. Pa3bepem Hekotopbie u3 cBoiicTB. dopmarbl cuM KapT
cranpaptu3upoBansl: IlomHopasmepusie (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 |

{1'1F;ll’ IIZFFII, lISFF"’ II4FF"’ HE-SIMII}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETHHBIX OTPAHUYEHUHN HA CBOMCTBO «(dopmaTt sim
KapThI
PaccMmoTpum, 9TO mpu 3TOM co3maercs B (paityie OHTOJIOTHH:
:(opmat_sim_kaprtsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TexcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BuIHO, myig omucaHusi 00JIaCTH 3HAYEHUM CO3/1aeTCsl MYyCTOM Yy3e,
KOTOpPBIN SIBIIIETCA TUIOM JaHHBIX (dk3emruiipom rdfs:Datatype) u ero
DK3EMIUISIPHl MOTYT TPUHUMATh 3HAYEHUs W3 3aJaHHOTO CHHUCKa (3a cuer
UCIoNIb30BaHusl oTHomeHUs: owl:oneOf). Tlpu mcrmonp3oBaHWM OTpaHUYCHHUA Ha
data property mycroii y3em rdfs:Datatype co3maercs Bcerma, manbHEWINNe
KOHCTPYKITUU 3aBUCAT OT BBEJICHHOTO pa3pabOTYMKOM. PaccMOTpHM BO3MOJKHBIE
KOHCTPYKITUH JIJISL 3TOTO TOJIs TOApOOHEe:

1 {} — 3amaer crnucok 3HAYEHHUH, B paMKaX KOTOPhIX MOTYT OBITh TOJBKO CKa-
JISIpHBIE 3HaUYCHMS (BO3MOYXKHO MCITOJIB30BaTh 3aJlaHUe THUIA JaHHBIX 4epe3 «'» u
TETH A3BIKOB 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 LIEJIBIM CTPOTO MOJIOKUTEIBHBIM YHC-
gaMm. OrpaHudeHHs] MPOIMHUCHIBAIOTCS B HEOTPAHUYCHHOM KOJUYECTBE depes
3amsTyto, Hamnpumep: xsd:integer[> 0 , < 100]. OrpaHudenusi, KOTOpble MOTYT
MOHA00UThCS B paboTax: BCe 3HAKU CpaBHEHUS (>, <, >=, <=), IpPOBEpPKa CTPOKHU
o peryiasipHoMy 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 «rojfi BbIMycka». OH JOMKEH OBITH IIEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM HEe MeHbIUM 1973 wunu uensim He Oozee Yem
JIBY3HAYHBIM YHCIIOM (B cCJy4ae, €CJIM YYHUThIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHor 3amucu «20», «21», a He nenaeM IpeoOpa3oBaHHME 3apaHee).
[Tonp3ysich HOBBIMM BO3MOXXHOCTSIMM, W3MEHHUM O00JacTh 3HAUYCHHUM CBOMCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amagum
CBOMCTBY «T0jJi BbIMTyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, Kak 3TO BblpakeHHe MpeoOpasyercs 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 BBIpAXKEHHE HECKOIBKO ciokHee Manchester Syntax, HO
MO3BOJISIET MOJIYYUTh NOHUMAHUE Kak padoTaroT BbIpakeHUs B TepmuHax RDF u
KaK OHH, COOTBETCTBEHHO, IOTOM 00pabaThIBalOTCS.

Cozpmatorcss 2 mycThix y3na ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopeie o0beaunstoTcss B RDF crmcok (rdf:List gepes
cokpaiieHHoe omnucanue «()»). Jlaiee cozmaeTcs HOBBIM MyCTOM y3en — THI
JMaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopble coeauHseTCS
oTHomeHrneM owl:withRestrictions ¢ co3maHHbIM paHee cHUCKOM. I[lOJHOCTBIO
aHAJIOTUYHO CO3JaCTCs €Ile OJWH THIl JaHHBIX, OCHOBAHHBIM 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 OOJIACThIO ONpEACNICHUsl Haliero cpoiicTBa. IIpu sTom mo
dakTy, co3qaHHBIE THUIBI MHTEPECYIOT HAC TOJIBKO C TOYKU 3PEHUS] BO3MOKHBIX
3HAUYEHUN U MOTYT paccMaTpUBaThCS Kak MHOKECTBA.

Ha ocrampHbIC CBOWCTBa OrpaHWYCHHS MOTYT OBITh  HAJIOKCHBI
aHanornyHo. Kak MUHHMMYM HEOOXOIMMO 3amOJHUTH 00JIACTH OMpEACNICHUS U
3HAUCHUS JUISI CBOWMCTB, CBS3BIBAOIIMX YacTH TOBapa M KOHKPETHBIC
XapaKTEPUCTHKHU («MaTepuaj KOpIycay, «KOIU4eCTBO saep» U T.1.). OcTaibHOe
Ha JJAHHOM JTarleé MOXXHO OCTaBUTh KaK €CTh U MEPEXOaUTh K dK3eMIuIsipam. OHu
co3naroTcs Ha Bkiaake «Individualsy. (puc. 12)

Ha panHON BKIaAKe SK3EMIUIAPHI CO3MAIOTCS MO OJHOMY. Jlnst 3Toro
HEO0OXOIMMO Ha)aTh Ha KHOMKY go0aBieHus (puc. 120) 1 BBECTU JOKATbLHOE UM
(Ha oCHOBaHMM KOTOpOro ¢ ucrnosb3zoBanue IRl oHTonorum OGyner crenepupoBaH
nosabii [RI), monmuenit IRI nnm unentudukatop ¢ ucmoib30BaHUEM MPEeGUKCOB.
CoznaguM 3K3eMIUISIp paccMaTpuBaeMoro cmapt@ona ¢ uaeHtugukaropom «SM-
G965FZPHSER». Ilocine Toro kak 3K3eMIUISIp CO3[aH, MOSIBISIETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxomuMo 3a7aTh SK3EMITIIPOM KaKOTO Kilacca SBIISICTCS CO3aHHas
CymHOCTh (TIocTpouTh oTHomieHue rdfitype). Jlyis 3Toro HeoOXoammo mT00aBUTH

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



Hierarchy», BeiOpatsb kiacc «Cmaptdon».

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsvl...

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) ~ Search...
SR e
Individuals by class x DL Query x OntoGraf x
Active ontology x Entities x

.'Datatypes | Individuals ®
Annotation properties

Data properties

Classes lObject properties
*' X

Add individual

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

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

— KHOTIKA CO3/IaHKsI HOBOTO SK3EMILISIPA)

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

File Edit View Reasoner Tools Refactor Window Help

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

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

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

Classes  Object properties
Individuals: SM-G965FZPFSER DEEE .

o Annotations

® SM-G965FZPHSER-DISP
® SM-G965FZPHSER-DISP-RAS

Description: SM-G965FZPHSER Bl = ® X | Property assertions: SWM-G965FZPHSER (11 @] ]

Object property assertions

“Cmaptdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"™ xop_npousson

"QM.(RQRRF7P|

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

Puc. 13 OxHo onucanus sk3eMIuisipa B cucteme Protégé (a — 3amanne oTHOIICHUS
rdfitype, 6 — 3aaH1e OTHOIIIEHUH C UCIIOJIB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTOJIb30BaHueM data property)

Jlanee HeoOX0IMMO 3a7aTh OTHOIICHUS I paccMaTpUBaeMoro cMapTdoHa.
[TepBBIM CO3/1a UM OTHOIICHHE «YaCTh» C €ro JucIuieeM. J[s 3Toro mo aHaJIOTHd

CO3J1alM HOBBIM JK3eMIULIp Kiacca «Jlucruen». Ilocne dero mns sk3emiuispa



cmapTdoHa 100aBMM HOBYIO 3amuch B pasnen «Object property assertions» (puc.
136). IIpu noGaBreHnn HEOOXOAMMO BBECTH UMS OTHOIICHHS M IMST DK3EMILTSIpa, C
KOTOPBIM CTPOUTCS

oTHo1ieHue (puc. 14).

SM-GI65FZPHSER X

SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property AJisi SK3eMILIsIpa
[Tocne aToro 3agaaum OoTHOIIIEHUE B paszzene data properties Ha MpUMepe «KOJ

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property
- Asserted ~

Teawgniia_nupnyva
== 3aluTa_3KpaHa

0L NpovsEoaNTens

= KOHUIypaLusi_NpoLecce

== MaTepuarn_Kopnyca

= MOonenk nholieccona Type ®.. -

SM-G965FZPHSER

OK Cancel

Puc. 15 Okno 3aganus data property mist 2K3eMILIsIpa
J1J1s 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BBIOPATh CaMO CBOMCTBO,
BBECTHU €r0 3HAUCHUE U BBIOpATh THUII.
J1J1s ompeIeNIeHHbIX THTIOB TaK)Ke aKTUBUPYETCS TOJIE BBIOOpA S3bIKA.
[To ananorum coznaem sx3eMIUIsIp «Pa3peinienney 1 3a/1aeM AUCILIICIO pa3pelieHHe.
PaccMoTpuM TeKCTOBOE MPECTaBICHNUE CO3IaHHbBIX CYIIHOCTEH:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacThb :SM-G965FZPHSER-DISP ;
‘koa_mnpowusBoauteis 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[ucrneii ;



‘paspemenue :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
3aMKCcaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEeauKaT» OynyT B3STHI U3
npensinymen. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SBIISETCS
HK3EMIUISIPOM M HE MyCThIM y3ioM. OJIHako, Ha JAHHOM 3Tare, NpHU yJajJeHUU
ATOr0 OTHOIIEHHUs, B cucteMe Protégé He Oyaer BuaHa paszHuua. JlanbHeiliiee
OMKCAaHUE JOCTATOYHO OOJBIIOTO KOJMYECTBA JK3EMIUISIPOB U HMX OTHOIICHHMA
npole cenarh HampsMyr B (ailie OHTOJIOTMH C MCIOJIb30BaHUEM 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 JK3eMIUIIp Kiacca «PasperieHue» u, Kak CleJCTBUE, HE OyneT
BO3MOXXHOCTH DPEIAaKTUPOBAaHMUS €ro omnucaHus. [Ipu 5ToM Bce BO3MOXKHOCTH
0o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucCTeMbl Protégé ocraroTcs
BO3MOXKHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH MPU  OTKPBITHH
OHTOJIOTUM B CHCTEeMe, jnajee OyIeT MNPUBEIACH TEKCT DJK3EMIUIIPOB 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;
yacTth :SM-G965FZPHSER-CAM-FRONT;
‘yacth :SM-G965FZPHSER-BAT;
:xon_npousBoautens "SM-GI965FZPHSER™,
:IBET_3asABJICHHBIA mNpou3BoauTeneM "ynprpadpuomnet”;

: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 "meraut”, "crekno";

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

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:IaTYUKH "TUPOCKOII, JaTYMK XO0JIj1a, akceIepoMeTp, bapoMeTp, KoMmriac,
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>KHOU 000JI0YKH
rja3a, CKaHep OTHEYaTKOB MaJbIEBR";

:ocobennoctu "ANT+, Texnonorust Dolby Atmos, kamepa Bixby,
KaMmeparnepeBoa4uK, cendumoku, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJsiTop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :Tucrueii ;
: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 ;

:pa3penienre ropu3oHTaib 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'"

; JKOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;

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



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOMIM3alUsl OCHOBHOW KaMmephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBEpXOBICTPHIN JaTUUK U300paKeHus,

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

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

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

<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#pa3pemienne 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#pa3pemienne kasap/cex™> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

DISP-CAM-FRONT-RAS-1 ; :Hanuuue BCTBIIIKA (HPOHTAIBHON KaMephl

0.

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

:pa3pelieHre BepTUKaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

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

<http://myontologies.com/goods#pa3pemienue kamap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , :Akkymymsrop ;

#oonueiii IRI HeoOxoauMm n3-3a crery cumBoa "'*"
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*ua> 3500 ;
:BpeMsi_paloThl_B_peXHUME pa3roBopa 25 ;

‘Hanm4uue OecrpoBOAHOM 3apsiiku 1 .



Tenepb OCHOBHBIC JJAHHBIC BHECCCHBI 1 MOKHO IIPOBCPHUTH OHTOJIOI'MIO Ha HEIIPO

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

Reasoner

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

goods (http://myontolcgies.com/goods) : [Z:\D\educate\nocobus\OntologyProtzge\resources\goodsv1.owl]
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i

Puc. 16 3anyck mexaHu3Ma BbIBOJa 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. Ecim B mporecce BbIBOJa OBLITM HaWEHbI IPOTUBOPEYUHS], TO CHCTEMA
BBIBEJIET COOOIIEeHusT 00 ommOKax ¢ uX oObsACHeHHUEeM (puc. 17a) uim BBIBEIET
coobuieHne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BbImoJHEHHH Bcex

MIPUBECHHBIX BBIIIE JEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JOJIKHO.



1 E Inconsistent ontology explanation

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

SubProperty Of
W= owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the gy is i i v Show A

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

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Takke, eciM BHUMATENbHO HW3YYUTh MPUBEACHHBIN BbIIe (parMeHT ¢
DK3EMIUISIPAMH  OHTOJIOTMM, TO Mbl HAMEPEHHO HE 3aJaly TUIl JJII TaKhX
cymHocter kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecan mpu sToM
YUTATENb BBINOJHSAJI BCE PEKOMEHAALNU M 3alOJHWI 00JacTh OMpENeNIeHUs AJis
TaKMX OTHOLIEHUH KaK «pa3pelieHue TOPU30HTANIb», TO MOKHO YBUIETh, YTO THII
Obl1 BhIBeAeH aBTomaruuecku (puc. 18). BriBenennwie (Inferred) nonsitus
OTMEYAIOTCS B cucTteMe Protégé kenThIM LIBETOM.

Hns ynoOGcTBa JnanbHeWIer oO0paOOTKH JOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBISETCS 4YacTbiO». OTO CBOMCTBO SIBJISETCS OOpPAaTHBIM K
«4acThb», YTO HEOOXOJMMO OTMETHTHh B ero ommcanuu (puc. 19a). IlpommceiBaTh

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

(puc. 196).



B mpomecce stoit paGoThl OBLIO cO37aHA TIEpBasi BEPCUS OHTOJIOTHH,
JEKJIApaTUBHO OMHUCHIBAIONIEH MPEIMETHYI0 001acTh «ToBap cMmapTdon». B
CIeAyIONMX paboTax B OHTOJOTHIO OyayT J100aBJIEHBI HOBBIE aAKCHOMBI,
BBIPKEHMSI M TIPABUJIA JJIS BBIBOJIA OTHOIIIEHUH U TIPOBEPKH HETIPOTUBOPEUUBOCTH
b3, a Takke HamucaHbl 3ampochkl I BBIOOpa HMH(POpPMAllMM W3 HEe 10

OIIPpCACIICHHBIM KPUTCPHUIM.

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

File Edit View Reasoner Tools Refactor Window Help

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

PaspeweHne

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

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

Data properties

Classes  Object properties

Instances

v-@ Thi
o.w ® SM-G9R5F7PHSFR-NISP-CAM-RACK-RAS-1
veT ® SM-G9R5F7PHSFR-NISP-CAM-RACK-RAS-?
: ohap ® SM-G9R5F7PHSFR-NISP-CAM-BRACK-RAS-3
@ CmapTtdoH ® SM_-GOR5F7PHSFR-NISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active ¥ Show Inferences

Puc. 18 BriBeneHHbIe 3K3eMILISIpHI Y Kilacca «Pa3pemenue» B cucreme Protégé

Object property hierarchy: sensieTcs_vaciz IS [N

TS| 2§ Asserted ~ Description: ABNSETCA_YacTbio POEEE
v-mowl:topObjectProperty Functior, Inverse Of
LUSBNSETCA_yaCT... Inverse “yacrb
= paspeLleHue
Individuals: Exynos_9810 MEEE Ariietaticig
* X
s e
¢ SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop ™ gBngeTca_uacTblo

® SM-G965FZPHSER-CAM-FRONT

et Cama Indiidiial Aa

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 [To ananoruu, TOMOMHUTH Oa3y 3HAHUM JUII KATETOPUN «HOYTOYK» U «XOJI0-

JUJIBHHUK»

Cosnanue defined classes B cuctreme PROTEGE

B aToli paboTe OyayT co3maHbl Kiaaccel, oTHOIIeHus «rdfitype» ¢ koTopbimMu
He OyayT yKa3bIBaThCSi B SIBHOM BHJE, a OyIyT CTPOMUTHCS aBTOMAaTUYECKU B
npoiiecce BhIBojAa. Takue kiaccel B cucreme Protégé nasbiBatorcsa «Defined
Classes» («oObruHbIe» Kiacchl Ha3biBaoTCa «Primitive Classesy). Jlms mpumepa
OynyT peanu3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodon»,
«UrpoBoit cmaprdon», «Cmaprdon ais puibmoBy, «CMapThoH I TOXOI0BY.
OT0 MO3BOJUT 00pa30BaTh B OHTOJOTUU TPYIIBI K3EMIUIIPOB B COOTBETCTBHUU C
3apaHee 3aJaHHbBIMU KPUTEPUSIMHU, KOTOpbIe OYIyT MOCTYIHBI Ji JajdbHeuIen
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. MUHUMYM 12 mMeranukcenei.
Ectes ontuueckas crabunuzamus. Cwhemka Bugeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaprdon. Ilpomeccop Snapdragon unu Exynos. Munumym 6
anep. Yacrora paborel mporeccopa MuHuMmyM 2.91Tn. OO6bem omepatuBHOU
namMatu MUHUMYM 610. I'paduueckuii yckoputens Mali unu Adreno.
4 Cwmaptdon mns punsmoB. Urposoit cmapthon. CooTHomeHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cwmaptdon mis noxonoB. EMkocts akkymynstopa oT 6000 MA*4. CteneHb

3amuThl Bhimie dem IP68. 3amura skxpana «Gorilla Glassy. 3amura kopmyca



«YKpEIUIEHHBIN KOpIyc». Marepuan Kopryca BKIIOYAeT METAILI.

Jlamee oTiaguM  3ampochl, B  COOTBETCTBHU C KOTOPBIM  OyayT
bopMHpOBaTBECS  DK3EMIUTAPH  O0O3HAYEHHBIX  KJIACCOB. TakWe  3ampochl
dbopmupyetcsi ¢ ucnonb3zoBaHueM Manchester Syntax U Ha3bIBalOTCS B CUCTEME

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]

File Edit View Reasoner Tools Refactor Window Help

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

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

Asserted - Query (class expression)

> ®owl:Thing CmapTdhoH B

and

(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for 6

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

Reasoner active v Show Inferences

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOM

BKiasikoil «DLQuery»; 6 — maHenb BbIOOpA THIA 3aMpaIIMBAEMbIX CYLITHOCTEH; B —

I10JIE BBOJIA 3alpOCa; T — KHOIIKA BBIIIOJIHEHUS 3aIIpOCca; T — pe3yJIbTaThl 3a1poca; €
— KHOTIKa JOOaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHust uHTEpdeiica BeiOepeM Bce K3eMIUSIphl kKiacca «CMapThony.

Jns aToro HeoOxoauMmo B moJie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc

«CMmaptdon», BeIOpaTh OXKUJAEMbId THI pe3yibTaTa — SK3eMIULIphl (puc. 200),

3amyctuTh 3ampoc (puc. 20r). Ilocie 3TOro MOXHO YBUAETH PE3YNbTAThI (pHC.

20m).



[lepen HamucaHnueM  3ampocoOB  HEOOXOAMMO  OMPENETHUTHCS €
BO3MOXXHBIMH JIJISl HCIIOJIb30BAHMUS KOHCTPYKUUAMU (OOBSICHEHUS OyIyT
MPUBOAUTCS MPUMEHUTENBLHO K TUITY BHIOMPAEMBIX CYIIHOCTEH — 3K3EMILISAP):

1. JIokanbHOE uMs kiacca. [lo3BonsieT BRIOpaTh 3K3eMIUISIPBI TaHHOTO Kiiacca. Kak
SIBHO 3a/IaHHbIE, TaK U BbIBeZeHHbIe. Hanpumep: «CmapTdony.

2. <JIOKaJIbHOE€ HMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomisieT BmIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKAJIb-
HOE MMs_CBOWCTBA> C CYIIHOCTBIO, TOAXOASALIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTYyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OTpaHUYEHMI, PACCMOTPEHHBIM paHee Mpu 3aJaHuu oO0JacTu 3HadeHus data
property. Hanpumep: «roa_sbimycka some xsd:integer»

3. <nokayibHOE MMs_CBOiicTBa> only <BblpaxkeHue>. Bce sK3eMIUISpbI, ISl KO-
TOPBIX OTCYTCTBYIOT 3a/JIaHHBIC OTHOILEHUS WM OHM BCE YAOBIIETBOPSIOT BbI-
paxenuto. Harmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <yjokanbHOE€ MMSs CBOMCTBa> exactly <komumdecTtBo>. Bce sk3eMIuIsIpbl, st
KOTOPBIX 33JaHO YKAa3aHHOE KOJMYECTBO YyKa3aHHBIX OTHolleHWW. Hampumep:
«roj_BbIMycka exactly 1»

5. <nmokanbHOE MMsI_cBoWcTBa> exactly <kommdyecTBO> <BbIpakeHue™>. Bce 3k-
3eMIUISIPBL, 111 KOTOPBIX 3aJIaH0 YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOLICHHIA,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YIOJHO TaKUX
K€ OTHOUIEHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHUI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHO€ MMsI CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHHE>]|. AHa-
JOru4HO exactly, HO JOMKHO ObITh HE MeHee/He OoJiee, YeM yKa3aHHOE KOJIH-
YEeCTBO YKAa3aHHBIX OTHOILICHHUH.

7. <nokanpbHOE€ MM _CcBoMcTBa> value <murepar>. Bce sKk3eMIUIsphl, KOTOpHIC
CBSI3aHbl YKAa3aHHBIM OTHOIIIEHUEM C YKa3aHHBIM CKaJISIPHBIM 3HAUYCHHUEM.

8. <BeIpaxkeHuel> and/or <Beipaxkenue2>. [lepeceueHune/o0beAMHEHNE MHOYKECTB
BBIOPaHHBIX HK3EMIUIIPOB B paMKax BblpaxeHusil u BoipaxeHus2. Hampumep:

«ducnnen or I[Ipoueccop»



9. not <BelpaxkeHue>. MOXKHO paccMaTpuBaTh KakK Olepauus AOMOJIHEHUS Haj
MHO’KECTBOM 3K3EMILIIPOB, BHIOpAaHHBIX B paMKax BbelpaxkeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc AJig nepporo kiacca «Hobiih cMapTdony». Y 3K3eMIUISIpOB Takoro Kiacca
HE JIOJDKHO OBITh OTHOIIEHUN «roJi BBIMYCKa», CBS3BIBAIOIIUX HX C YHUCIOM
MeHble 18 (a1 ynpouieHus: B IEpBOM BapHaHTE 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauyHOE uKciio). Ho, mpu 3TOM OJKHO OBITH XOTh OJTHO TAKO€ OTHOLIEHUE
(ecnu TakuX OTHOIICHWH HET, TO HEAOCTATOYHO MHGOpPMALUU I MPUHATHUS
pemenusi). Taxke  dk3eMIUisip  JobkeH  Obith  THHa — «Cmaprdon».
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceuenne 3 MHoxkecTB: «Cwmaptdon and (romg Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

BrimonnuB 3toT 3ampoc Ha Bkiaake «DL Query», MOXHO yBHAETH, YTO
pe3yJabTaTOB HE HAaJeHO. BBIBOJ OCHOBBIBAETCSI HAa TEOPUU JIECKPUIITHUBHBIX
noruk. OmHAKO, 11 IOHMMAaHUs BBIBOJA U JAIBHEHIINX AEHCTBUM, PACCMOTPUM
MPUYUHBI IyCTOTO pe3yJibTaTa B yIPOILEHHOM BapUaHTE.

B OHTONOTMM OTHOCHUTEIIBHO TOJa BBINIYCKa €CTh KaK MHUHHUMYM
yrBepxkaeHus «:SM-G965FZPHSER rdf:itype Cmaprdon; :rox Beimycka 18». Jlns
TOTO, YTOOBI K3EMILISP OBLIT BEIOPAH B pe3yJibTaTax 3amnpoca, He00X0MMO, YTOOBI
OH OTHOCWJICA K KaXJIOMY U3 TpeX MHOXXECTB. YUWTHIBas MPUBEIACHHBIC
YTBEPKJAECHUS, MOKHO clenaTh BbIBOA, 4TO «:SM-G965FZPHSER» otHOCHTCA K
kiaccy «Cmaptdon» u «roia Beilycka min 1». Ho, Henmb3s chenath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHdopmaIms o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOPO€ YIOBJIECTBOPSIET OrpaHUYeHUsiM (X >= 18), HO M3 3TOTO HEIb3S
c/ieNlaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoaHsercs. [lpu
3TOM B pe3ynbTaThl 3ampoca «not (Cmaptdon and (rog Beimycka min 1) and

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



Borger. T.e. mus «ron Beimycka only xsd:integer[>= 18]» mpuMeHHTENBHO K
JAHHOTO 3K3EMIUIAPY HE OBLI CliejlaH BBIBOJ HHU O JIO)KHOCTH, HU O UCTHHHOCTHU
BbICKa3bIBaHUsA. B 3TOoM (mpeamosio’keHue 00 OTKPBITOCTH MHpPa) COCTOUT eIe
OJTHA CYIIECTBEHHAs pa3HUIla ¢ 6a3aMu JaHHBIX.

OgHuM U3 BapUaHTOB PEIICHUS CIIOXKHUBILICHCS MPOOJIEeMbl SBISETCS
BHECEHHE B OHTOJIOTHUIO HOBBIX cBelieHHM. Tak, eciu Obl 1711 paccMaTpUBaEMOT0O
DK3EMIUISIPA BBIMOJHSAIOCH OTPAaHWUYCHUE «:TOJN BhIMycka exactly 1» (mms
paccMaTpuBaeMOro SK3eMIUIApa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS IOIXOJAIIETO TIOJ KPUTEPUU
OTHOIIEHHUS YK€ MOXHO ObUIO OBl CAENAaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

TOJILKO TaKHue OTHOIICHUS. JTH CBCIACHHUA MOI'YyT OBITH I[O6aBJ'IeHI>I B pa3aciic

«Types» sx3emisipa ¢ ucnoib3oBanueM BkIaaku «Class expression editor»

(puc. 21).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv1.owl]
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¥ X
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® SM-G965FZPHSER-BAT
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& SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 1 G965FZPHSER-BAT
@ SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 © CmapTdhon ™ yactb Exynos_9810
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo6aBiIeHUs

nH(popMaIuu 0 K3EMILISIpE

[Tocne oTnaaku 3amnpoca HEOOX0AUMO J00ABUTH KJIacc. DTO MOXKHO CJeIaTh

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



WM CO3/1aB Kjacc u 3anoiHuB noiie «Equivalent To» 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 ]

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsvl.owl]
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Puc. 22 [Ipumep 3anonnenus nois «Equivalent To» B onucanuu kiacca

Kak Buano, wucnonw3zyercss otHomeHne «owl:equivalentTo», koTopoe
MO3BOJIIET CHIEJaTh BBIBOJ, YTO €CIIH JK3EMIUISIPhI OTHOCATCA 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 HaIMCAHHBIN 3anpoc JIS paOdoOThI C TOJ0M, 3aJaHHBIM 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
(gacth some ( Kamepa and (konu4ecTBO 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 (pa3peiieHue BepTHKAIL SOMeE
xsd:integer[ >= 3840 ])) and

(paspemienue _kazap/cek some xsd:integer[ >= 60 ])

)
)

3aganus
1 CocTraBuTh 3ampockl JIsi ocTaBmuxcs rpynm: «CmapTgoH st GUIBMOBY,
«UrpoBoii cmaptdon», «Cmaprdon mis moxomos». Cozmath defined class s
KaX 0.
2 CdopmupoBaTh MHUHHUMYM 5 TpPyII (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 mpeapinymieir pabore ObUIO MPOU3BENCHO OTHECEHHE DK3EMILISIPOB K

rpynnaMm 1o omnpeneiaeHHbIM kputepusam. s storo ucnosb3oBasuch defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



BO3MOYKHOCTH pacCyk’JAeHUil B pamkax oHronorud. Opnako, DL  Query
MPUMEHSIETCS UMEHHO B paMKaX pPacCyXIACHUNW U UMEET psii HEAOCTATKOB, €CIU
UCIIOJIb30BaTh €r0 TOJIBKO JIJISi TIOJIYYEHMs JIOCTYNa K SIBHO 3a/JIaHHBIM WJIM YXkKe
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJEHHOE  BBIMOJHEHHE  (T.K.
UCIIOJIb3YETCSl JIOTMYECKUN BBIBOJ); HEOOXOJUMOCTh YUUTHIBATH MOBEJCHHUE MPU
BBIBOJIC (Hampumep, A00aBJICHUS B OHTOJIOTHIO «exactly» B mponuioi paboThl);
HEBO3MOKHOCTh OTIMCAaHUSI HEKOTOPHIX yCIIOBUM (HapuMep, BEIOOP OTHOIIEHUH, a
HE DK3EMILIIPOB; BBIOOp psla XapakTepucTuk cMmapTdona). [loaTomy mns Takux
3aga4y ucnonbdyercs Apyrord s3plk — SPARQL [8]. JlaHHBIM A3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJOTHIO, (hopMupoBaTh HOBEIM rpad RDF.
B nanHom pabote OyayT pacCMOTpPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcuyecku cxoXx ¢ SQL (¥ He TOJIbKO CHUHTaKCH4YecKu. B wacTHOCTH, OH
TaKK€ OCHOBaH Ha MPENINOJO0KEHUU O 3aKPhITOCTH MuUpa, B oTiaumuue ot DL
Query), TpUMEHSIEMBbIM JUISI aHAJIOTHMYHBIX 3a/ad B 0azax maHHbIX. [loaTomy (u
notomy 4to SQL nomkeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OynyT
MPOBOAUTHCS AHAJIOTHUH.

Jns paborel ¢ SPARQL B cucreme Protégé HeoOXonMMO aKTHBUPOBATH
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 3K3eMIUIIpHI Kiacca «HoBbIM 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 MpUMEPE

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.



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

File Edit View Reasoner Tools Refactor Window Help

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

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

SPARQL query: MEmE

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

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0COBEHHOCTM_OCHOBHOI_Kamephbl rdf-type owl:DatatypeProperty

cBobogHoe rdftype
©19daB98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

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

Execute B

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

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

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

3ampoca)

#CHayana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(YUKCOB AJIA TOrO, YTOOBI HE
3aMMCchIBaTh TPOMO3JKME UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca

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

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

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

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

#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkiaaku «Active Ontology»)

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

#I1ocne mpedukcos unet kouctpykiuss SELECT {nepemennsie}, kotopas
OTHCHIBACT UTO OyAET BHIOPAHO B Ka4€CTBE pe3ysIbTaTa 3ampoca

#Bce nepeMeHHbIe HAYMHAIOTCS C «?7» U MEPEUUCIISIIOTCS Yepe3 mpooel

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



#]lanee unetr kouctpykuus WHERE { {Tpoiiku} }. Tpoiiku 3anucsiBaioTcs
aHAJIOTMYHO CUHTaKcHuCy Turtle, 4TO MO3BOJISET TAK)KE MCIOIB30BATh Pa3IEIUTENN
LDy <GPy M.

WHERE {

#BMECTO  OTHENBHBIX CYIIHOCTEM MOTYT CTaBUTCS IEPEMEHHBIE,
HauynHaonmecs ¢ «?». Ha HUX MOryT HaKIaIbIBaThCS YCJIOBUSA, OHH MOTYT
BBIOMpATHCS B paMKax crcka 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 koHcTpykius ORDER BY, mno3Bossmomas 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 BumgHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B Tom uwmcrne

noctynHbel kKoHCTpyKimn GROUP BY, HAVING), ognako comepxumoe OJI0KOB
pasznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem moapoOHee ee BIOKEHHbBIE
KOHCTPYKIIUH, KOTOpbIe OYAYT UCIOJB30BATHCS B paMKaX paOOThI:
1. Tpoiika «cyOBeKT npeaukaT 00beKT». Ha MecTe Kaxa0ro U3 3J1eMEHTOB 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 BBIOMpPAEMOUN TPOMKE; JIUTEPAIBI
JIOJDKHBI COBMAAATh M0 3HAYCHUI0, TUMY, A3bIKY; IRI HA COOTBETCTBYIOIIUX MECTaxX
JIOJKHBI COBIA/IATh.

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



IPOU3BEIECHNE, HO C YYETOM pAaBEHCTBA COOTBETCTBYIOIIMX IEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpaTh BCE
TPOWMKHU, B KOTOPBHIX MPHUCYTCTBYET OTHOIIEHUE «KOJ Mpou3BoauTENs». Ecinu B
OHTOJIOTUU 2 cMapTdoHA M TOJIBKO y OAHOTO W3 HHUX €CTh 3TO OTHOIICHHE, TO
Oyner BeiOpaHa 1 Tpoika.

«?cMmapTdoH :YacTh ?4acThb» MO3BOJIIET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPHU-
CYTCTBYET OTHOIIEHUE «9acThy». Eciii B OHTONOTHHU 2 cMapTPOHA U Y KaXKIOTO U3
HUX 10 5 yacrtei, To Oynet BeiOpano 10 Tpoek.

Ecnu  ynpollleHHO paccMOTpeTh MOPSAI0K BbIOOpa B paMmkax «?cMmapTdoH
:KOJI_TPOU3BOAMUTENS ?7KOA . 7cMapTPoOH :4YacTh ?74acThy», TO OyAET CcHadaia
BbIOpaHa 1 3ammck mo mepBod Tpoiike, 10 3ammceit mo BTopoil. [lamee Oyner
chopmupoBano 10 3ammcedl kKak BCe BapUaHThl COBMEIICHUIN JaHHBIX 3alUCEH.
[Tocne yero OyayT yaaneHsl 5 3amucel, Tlie B paMKax OJJHOMMEHHBIX TIEPEeMEHHBIX
«cMapT(oH» HE COBMAIAIOT 3HAYCHMUSI.

3. B paMkax Tpoek TakKe MOTYT HUCIOJb30BAaThCS MYCThIE Y3JIbl, ONMUCHIBAEMbIC
aHaJOTMYHO cuHTaKcucy Turtle ¢ ucnonp3zoBanuem «|]».

4. OPTIONAL { {BnoxenHas udactb where} }. Ilo3BosiseT 3a7aTh BIIOKCHHBIN
3ampoc, KOTOPBIM OyJeT WCHOJIb30BaH TOJBKO TPHU HAIWYUU 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 yactedl y KaIoro, TO HHUKaKHX
pe3ysbTatoB BbIOpaHo He Oyaer. Ilpu atom «?cmMapTdoH :KOA_ MPOU3BOAUTEINS
?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 paMKaxX BBIOPAHHBIX 3amucei
TOJIBKO Te€, KOTOpble TOAXOAAT TmojJ ycioBue. Hampumep, «?cmaptdon
:;ron_Bbinycka ?roa FILTER(?rog > 18)» mo3BossieT BbIOpaTh TOJBKO T€ pe-
3yJIbTaThI, TJI€ TOJI BBITTyCKa Mo3Hee 18 (CTOUT yuuThIBaTh, YTO €CIU Yy cMapThoHa

2 TakuMx OTHOIIEHUS U Y OAHOTO 3HaueHue Oosblie 18, a y Apyroro MeHslle, 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
HEOOXOJMMOCTH HCHOJB30BaTh pPa3feauTeNu. TakuxX KOHCTPYKIM B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnoBuii FILTER MoryT ucnosib30BaThCs
onepanuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJIb30BaThCs BCTPOCHHbIC
byHKIIUU, HanpuMep, regex, isLiteral (crucok BceX QyHKIMM 37€Ch MPUBOIUTHCS
He OyJIeT M MOXKET OBITh HalJIeH B JJOKyMEHTAITUH ).

6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { {
BioxeHHast yacTth where} }. Cnenuanbubsie Buabl FILTER, koTopbie ocTaBisoT

3aMKCH, 151 KOTOPBIX BJIOKEHHBIN 3aIPOC BEPHYJI/HE BEPHYJI PE3YyJIbTATHI.

3Hasi OCHOBHBIE KOHCTPYKIHUM, COCTAaBUM CJECAYIOIIMN 3ampoc: BBIOOP
undpopmaruu  (MACHTUPUKATOP,  KOJ  MPOU3BOAMUTENSA,  KOHUryparus
MPOIIECCOPA, EMKOCTh aKKyMYJISITOpPA, KOJHMYECTBO METANMKCENIEd OCHOBHOMN
KaMmephbl, IMaroHaidb dKpaHa) o Bcex cMmapTdonax He ctapee 2018 roga ¢ «Super
AMOLED» 3kpaHoMm.

Heo6xo1uMo yuuThIBaTh, YTO YacTh MH(OpPMAIIUU MOXKET OTCYTCTBOBATh,
HO TIpU D3TOM pe3yibTaT BCE PABHO JOJDKEH OBITh TMPEACTaBICH, 3HAYUT
HE0OXOIMMO HCIOJIb30BaTh MHOKECTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HMEIOIIUE 3TOU
uH(pOpMaIK, HE JOJDKHBI BBIOUpAThCS. Y CIIOBUE HA DKpaH HAKJIAIbIBA€TCA Yepe3
MEXaHU3M TpPOEK. YCIOBHE€ Ha TOJ JOKHO YYHUTHIBATh, 4YTO MOTJIO OBITh
nepensaaHue cMapT@oHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAJIBHBIM TOJOM WU MCHOJB30BaTh KOHCTpYKIHio FILTER
NOT EXISTS.

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

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MM ero moaKiacc

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



#yclioBHE, UTO CBS3b ''TOJI BBIITyCKa" JIOJKHA CYIIECTBOBATh. Peann3oBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOBHE Ha "HOBU3HY' I0Jia BBIIyCKA

FILTER NOT EXISTS {?cmaptdon :rog_ssinycka ?ron2 FILTER(?roa2
<18 (?roa2 > 1000 && ?roa2 < 2018))}

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

?cMmapTdoH :yacte ?auciuieit . ?aucruieit rdf:type :Jucnueii .

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

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

")

#nonoyHUTENbHAs BbIOMpaemMas HHGopManus (Mpy HAJTHYUHN )

OPTIONAL {?cmaptdon :kon_mnpousBoautens 7Ko1}

OPTIONAL {?cmaptdon :uacts ?mporr . ?mporr rdf:type :IIpomeccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

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

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

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

3aganus
CdopmupoBaTh 3arpocChl:
1 BEIOOp Bcex cMapThoHOB W uHOpMaruu 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, MEranuKCceIu, pa3pelieHue



BHUJICOCHEMKH )

3 BBIOOp BCEX BApUAHTOB MOJIYJICH 3KPAaHOB ¢ WX WH(MOpMAIMEl (InaroHab,
paspelnieHue, MIOTHOCTh MUKCENIeH, TEXHOIOTHS U3TOTOBJICHUS IKpaHa)

4 BbI0OOD mepBbIX 10 HOYTOYKOB € UX XapaKTepPUCTUKAMH: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBasl 4acToTa, JIMAaroHallb JKpaHa, pa3pelieHHe dKpaHa, pa3Mmep
ONEPAaTUBHOM MaMSTH, pa3Mep HOCHUTENss MHPOpPMallUU, TUM HOCUTENST UH)OP-

Manuu, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIUMO CHPOPMUPOBATH B OHTOJOTUU
npaBuia, KOTOpPbIE TMO3BOJIAT, YYWUTHIBAsE OCOOEHHOCTH TMpPEAMETHOM 00JacTH,
dbopMupoBaTh BBIBEJACHHBIE OTHOIICHMS. J[J mpuMepa paccCMOTpPUM IMPaBUIIO,
KoTopoe OyJeT oTMeuaTb CBEJACHUS 00 akKymyJsiarope cMmapTdoHa Kak
COMHHUTEJIbHBIE, €CJIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTh akkymyJisitopa / 250».

SWRL [9, 10] mo3BossieT COCTaBIATh MpaBuUia, SIBJSIOIINECS UMIUIMKAIUCH
MEXIY TMPEANOChUIKON U cieAcTBHEM. [locnme 3amycka mMexaHu3Ma pacCyKACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuIKaMu U CIECTBUSIMH SIBJISTFOTCS] BRIPOXKECHHSI HA OCHOBE MPEANKATOB (B
TOM 4YHCJIE CO3/IaHHBIX B paMKax OHTOJIOTHi). PaccmMoTpum CcHHTaKkcuC 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 co31anHoro data uim object property.

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

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TUTMKALMY 3aUChIBACTCS KaK «->«. JlaHHOE MpaBUIIO ONpeesieT akCuOMY O TOM,

YTO €CNU 7X SBJIAETCSA CMapT(POHOM U COEPIKUT YaCTh 7P, TO TAKKE MOKHO



CKa3ath, 4TO ?p sBIseTCs yacThio ?X. [logoOHOe nmpaBuiio renepupyercs
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).

Jlis OTHajKM YCJIOBHBIX 4YacTe€d MPaBUJI MOXKET HCIOJB30BAThCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT HCIOJB30BAaTbCS TOJBKO IIPEAUKAT
sgwrl:select(?x, ?y, ?z, ). OH mNO3BOJsAET OTOOPA3UTHh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JJIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO Mpeodpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
TIPUMEHSETCS JUTSI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

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

Jst noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAnKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOxoaumMo co3aaTh npaBuiio (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 NpaBuiia (puc. 25r1).



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

SQWRL Queries |OWL 2RL | s3]

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

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

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

To use the click R > Start ¥ Show

Puc. 24 Bxnagka SQWRL B cucteme Protége (a — criucok co3aHHBIX paBuil; O —
KHOTIKU CO3/IaHUSI HOBOT'O MPaBUjia U PEIaKTUPOBAHUS BBIICIICHHOTO; B — KHOIIKA
3aImycKa BRIOpaHHOTO MpaBHJIIa)

YOenuBIIUCch B KOPPEKTHOCTH YCIOBHOM YacTH MPaBUia, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuTh €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIA CO3/1aTh HOBOE. Y CJIOBHAs YacTh MpPaBUJIA OCTAETCS

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

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



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

SQWRL Queries |OWL 2 RL | S3 |

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

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

Teneppr HEOOXOIWMO 3aIyCTUTh TPABUIIO, TMPEABAPHUTEIBHO 3arpy3uB

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

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

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 MOHSITUI; € — HACTPOWKHU BBIBOJIA)

[Tociie 3TOTO MOXKHO O3HAKOMHUTHCS C BBIBEJCHHBIMH aKCHOMaMH (pHC.
26.1). B cimygae HacTpoek mo ymoidaHuio ux oyzaet 6omibiie 100. D10 cBsi3aHO C
TEM, YTO BBINOJHACTCA MHOXCECTBO CTaHJAPTHBIX MpaBWiI (HapUMED,
dbopMUpOBaHUE HOBBIX OTHOIICHUH B COOTBETCTBUHU C omucaHuem «inverseOf»).
Jns Hamero mpumepa 31o Heobsi3aTenbHo. [loaTomy MokHO Ha BrIagke «OWL 2
RL -> OWL2RL Control» BbIKITIOUUTE BCE TAOJIMIIBI CTaHAAPTHBIX MpaBui. [locnie
ATOTO B BBIBEJACHHBIX AKCHOMAaX OCTaHYTCS TOJBKO AKCHOMBI, IOJYYCHHBIC C

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

3aganus
1 ChopmupoBaTh MHUHUMYM S5 TMpaBW, BBIABIAIOIINE COMHUTEIIBHBIC
OMMCAHMS PA3ITUYHBIX XapAKTEPUCTHK.
2 CdopmupoBaTh MpaBWIIO, KOTOPOE B 3aBUCHMOCTH OT €MKOCTHU
aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
IuaroHanyu oynet GopMHpOBaTh MPUMEPHOE BpEMs aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, oku1aHue.

IIpakTnuyeckue padoTsl 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. Hayunthcst pean30BbIBaTh U TECTUPOBATh 0a3y 3HAHMIA.

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

npobnemuoit  cutyanmuu. CoBpemenHble OC  Havyaim  pa3pabdaThIBATHCA



UCCIIEIOBATENIIMU MCKYCCTBEHHOro uHTeiiekta B 1970-x romax, a B 1980-x
MOJYYUIIM KOMMEPYECKOe TMOJKperuieHue. [IpeaecTBeHHMKaMu HSKCIEPTHBIX
cucteM Obltu mpemioxkensl B 1832 romy C. H. KopcakoBbIM, cO31aBIIMM
MEXaHUYECKHUE YCTPOWCTBA, TaK HA3bIBACMbBIC «HWHTEJUICKTYaJbHBIE MAIUHBD),
MO3BOJISIBIIME HAXOJUTh PEIICHHUs 1O 3aJaHHbIM YCIIOBUSIM, 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 mHpopmaTuke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPUPOBAHHYIO UH(POPMAIUIO, TTOKPHIBAIOIIYIO HEKOTOPYIO 00J1aCTh 3HAHUM,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTalOT COBMECTHO C
CUCTEMaM{ TIOWCKa WH(OpPMAIMU, HMEIOT KJIACCU(UKAITMOHHYIO CTPYKTYpPY
(xnaccudukanus (knaccuduiripoBanue) (0T jaat. classis — paspsn u nar. facere
— JIeJIaTh) — OCOOBIM Cilydyall TPUMEHEHHS JIOTUYECKOW oOrepanuu JeIeHUs
o0beMa MOHATHSI, TPEICTABIAIONIMI COO0N HEKOTOPYIO COBOKYIMHOCTH JEICHHM
(IemeHue HEKOTOPOToO Kilacca Ha BHJBI, JCJICHHE STUX BUIOB W T.1.) U dopmar
MpeCTaBICHUs] 3HAHUU (TIpeACTaBlIEHUE 3HAHUW — BOIPOC, BO3HUKAIOIMIUKA B
uHpOpMaTHKE — C TMOJ0OPOM TMPEJCTABICHUS KOHKPETHBIX U O0O0OMIEHHBIX
3HaHWM, CBeJleHuH U (aKTOB AJid HAKOIUIeHUs! U 00paboTku uHpopmaiuu B OBM.
['maBHas 3amadya B WcKyccTBeHHOM wuHTe/uiekTe (M) — HayduThcs XpaHUTH
3HAHHS TaKUM 00pa3oM, UTOOBI MPOTPAMMBI MOTJIH OCMBICIIEHHO 00pabaThiBaTh X
U JJOCTUTHYTh TEM MO100HMS YeJI0BEUECKOTO HHTEIUICKTA).

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

HU3ydaroniasia 0a3pl 3HAHUH W METObI pa6OTI>I CO 3HaHHsAMH, 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 (JAKTOB M IMPABUJI JIOTHYECKOTO
BBIBO/IA B BRIOPAHHOW MPEMETHOW 00JIaCTH ACITEIBPHOCTHA. B MHCTpyMEHTaIbHYO
CUCTEMY BXOJST MOMHMO OIMCAHHOM BBINIE€ SKCHEPTHON OOOJIOYKU IMpOorpamma-
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: UHXKEHEPHl MO 3HAHUSAM, IKCIEPTHI, MPOrPAMMHUCTHI,
PYKOBOJMTEIb MPOEKTA, 3aKa3uyuku (KOHEUHbIe ToJib3oBaTenu). [Ipu peanuzanmu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXEHepa TO 3HAHUSM - BBIY)KHBaHUE MPO(YECCHOHAIBHBIX 3HAHUM U3
OKCIIEPTOB M TMPOCKTUpPOBaHUE Oa3bl 3HAHWM OSKCHEPTHOHM CHUCTEMBI U €€
apxutekTypsl. [Iporpammuct HEOOXOAUM TIpU pa3pabOTKe CHEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH IJISi CO3JaHUs SKCIEPTHOMN
CUCTEMBI) HE CYIIECTBYET WJIM €ro BO3MOXKHOCTEH HE JIOCTATOYHO U TPeOyroTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

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

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3a1a4 J0JDKHA penaTh SKCIepTHas cucTteMa?

- Kak aTu 3amaun MoryT OBITH OXapaKTepU30BaHbBI WM OMPEICIICHbI?

- 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 penieHre, U Kakue KOHUEMINY UCTIOIb3YIOTCS B HEM?

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

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

- Kakue npensiTcTBUsi BCTPEUAIOTCS MPU PEIICHUU 3a1a4?

- 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?

- UMeroT 1 moa3ajauv HAauMEHOBAHUS?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- Hmerorca nu  SCHbIE YACTUYHBIE THUIOTE3bl, KOTOPBHIE MIMPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

Ha3nauenue, 603mo)cHOCmMuU u RBPpUHUUN padomvl Oaileco8CKoul
cmpamezuu OUeHKU 6bl60006

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA W3 CTPATETHH,
MPUMEHSEMBIX JJI1 OLIEHKH JOCTOBEPHOCTH BBHIBOJOB (HANpUMeEp, 3aKIIOUYEHUMN
MPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OcHOBHas ujaest 6ailecoBCKOi
CTpPaTErvuM 3aKJIFOYAETCA B OLIEHKE BEPOATHOCTH HEKOTOPOTO BBIBOJA C YYETOM
(bakTOB, MOATBEPKIAIONINX HIJIA OMIPOBEPTAIONTUX 3TOT BHIBO/I.

BeposdTHOoCTh  OCyliecTBiIEHHsT HEKOM runore3sl H 1npu  Hamuuuum
ONPEAEIECHHBIX TOATBEPKIAAOIIMX CBUICTEIBCTB E BBIUKUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUMOTE3bI 0€3 MOATBEPKIAIOIINX CBHICTEILCTB U
BEPOSATHOCTEW OCYIIECTBIICHUS CBUIETEIBCTB MPH YCIOBUAX, YTO TUIIOTE3a BEPHA

WJIA HEBEPHA.



3nauennss P(E/H) m P(E/meH), noncraBienneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTHUPOBAHHYI0O B COOTBETCTBHM C OTBETOM IIOJIb30BaTelsi HA JIaHHBIN
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 akcriepTHBIX cucTeMax Il COCTaBJICHUS MMPOTHO30B MOTOJIBI BEPOSTHOCTh
JOXKJIA Ha CICAYIONUNA JIEHb OIPEACNIeTCsl C y4eToM Tpex (HaKTOpOB: BeETeEp,
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.

Konwnuectso
KonnuecTeo cnyyaes
. C/Ny4yaes norogbl
Moroaa B AeHb [LOX/1/IMBON
6e3 ocagkos
HabntoaeHua noroApl .
. Ha cnenyroWwmi
Ha cneayroLmii AeHb
NeHb
CnaOsblii 19 52
Betep YMepeHHBI 27 44
CunpHbIH 7 24
Bricokas 35 18
Brmaxuocts | Cpennsis 12 42
Huskas 6 60
SAcHo 5 83
Oobmaunocts | O6maunO 8 27
[Tacmypno 40 10

[IpuBenennbie B TaOnWIe JaHHBIE O3HAYAIOT, HANIPUMEP, CIEAyIOIIee: 3a
nepuon Habmonennii (173 nHs) cnadbrit Betep HaOmogancs 71 menb (71=19+52).
B 19 cnydasix Ha cieayromuil IeHb 1morojaa obljia JOXKIJIUBOM, B 52 ciiydasx - 0e3
OCaJIKOB.

B HexoTopbiii neHb HAOMIOAACTCS CIEAyIOIIas IMOrojaa: CUJIbHBIA BeETep,
BBICOKAsl BJIQXXHOCTh, 0OJlauHO. TpeOyercss HaWTH BEPOSITHOCTH JOXKJIUBOU

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



B nmanHOM ciiydae B KadyecTBE THUIOTE3 PACCMATPUBAIOTCS COCTOSHHUS
noronbl Ha craenyrommii aenb: H1 - moxnp, H2 - moroma 6e3 ocankos.
CBUIETENHLCTBOM 3/IECh SIBJSICTCS COUETAaHUE TpeX (PAKTOPOB, XapaKTEPU3YIOLIUX
MOTOAY B JICHh HAONIOACHUS: BETEP, BIAKHOCTh U O0JAYHOCTh (MOXKHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJBb3YIOTCS TPHU CBHUJETENBCTBA); 0003HAUYUM OTH
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 cBUAECTENBCTBO (COCTOSIHME MOTOMABI B JIEHb HAOIOACHUS)
MPEICTABIIACT COOOM COoueTaHHEe TPEeX COOBITHI, HaOIIOJaEMbIX BMECTE: CUIILHOTO
BETpa, BRICOKOW BIIAXKHOCTH M 001adHOCTH. CUHTast 3TH COOBITHS HE3aBUCHMBIMHU
(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 Benu4mHBI, HCOOXOIUMBIE NI IPUMEHEHHUS (OPMYIIBI YMHOKEHUS
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, Hampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIMHA JCHb
HaOMIOMAaeTCsl CWJIBHBIA BETEp, NPH YCIOBUH, YTO CICAYIONUNA JeHb Oyner
JOXKJJTMBBIM. JTa BEJIMYMHA T[IOKAa3bIBAET, HACKOJIBKO 4YacTo Habmromaercs
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, BenumuuHa P(E/H1) - BeposiTHocTh HaOmomaemMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CIACAYIONINH IeHb OYAET JOKJIUBBIM.

[Tpy MOCTPOCHUHU IKCTIEPTHBIX CUCTEM YacTO HCIIONB3YIOT BEPOSTHOCTHBIN
noaxoj. CocraBnsia 0a3y 3HaAHUM, NPUMEHSIOT YKCHEPTHYIO MATPUILY, UMEIOLTYIO

CJICIYFOLIUMN BUL:

HabnwoaeHua | 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 SKCIIEPTa M0 JaHHOMY ITPEAMETY.

OO6sacTh 3anpocoB - Ta 00JIaCTh, B KOTOPOM IKCHEPTHAs CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIM Xapaktep. OHu 3agatorcs yuciaamu oT 0 mo 1. Ecim coObitue
HaBEpHsSKa JOJDKHO MPOU30UTH, TO BEPOSITHOCTH €ro MosiBieHus paBHa 1. Ecnu
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 BEpPOSATHOCTHh e€ro mnosiBieHus paBHa 0,5. Bce ocTambHbIE BO3MOYKHBIE
CJly4au JIeXKaT B YKa3aHHOM JIhaIla3oHe.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55



BaHaHl/lﬂ AJI BBINIOJTHCHUA U METOAUICCKHUE PEKOMECHAAIINHA

3aganmue 1

Coznmate mpoctyto 0a3zy 3HaHuid «Thl  refimep?», pemaromeid 3amady
Kiaccuukanuu (C 9eTKOM JTOTUKOMN).

B stoii B3 Oyzaet 2 paBHOBEpOSATHBIX UCXO/1a: «TeUMEp» U «HE TehMep».

AnpuopHbie BeposITHOCTH 00oux ucxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoressi,
YTO HayrajJ BbIOpDAHHBIM YEJOBEK SBJSETCS WM HE SBIACTCS TelMepoM,
PaBHOBEPOSTHHI (IIPU ATOM CyMMa alpUOPHBIX BEPOSATHOCTEH paBHa 1, T.e. B 0aze
3HAHWH MPUBEICHBI BCE BO3MOXKHBIC UCXOIBI).

Kaxx[ioe yTBEepKI€HHE YETKO OTHOCHUT MCIIBITYEMOI'O K OJHOM M3 3TUX KaTEropui,
T.€. €CJI JIJIsl IEPBOro BOmIpoca Ui Ucxoaa «reitmep» Oyner 3anucs 1,1,0, To as
ucxojsia «He remepy» 3amuchk Oyaer 1,0,1.Takum obpazom, Py u Pn mns kaxmoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTENBHO MEPBOT0O MpaBuia). ITO MPUBOJUT K TOMY, UTO
MaKCUMalbHO yBepeHHbI O0TBeT («TouHo ma» wmm «ToyHo HeT») HaA OO0
BOIIPOC OAHO3HAYHO KJIACCU(PUIIMPYET MOJIb30BATENSI KaK reiMepa Uil He reiMmepa
(cm. Tabmuiy 1).

(ITpumeuanue: He cieayer ykaswpiBaTh Py u Pn paBHBIMU Jpyr apyry, T.K. 3TO
O3HA4YaeT, 4YTO JAHHOE CBUIETEIBCTBO HE BIMSAET HA BEPOATHOCTh HCXOHA, T.C.
OECCMBICIIEHHO €T0 YIIOMUHATB).

[IpencraBum npaBuia, ucnoibzyembie IC «Tol reiimep?», B BUI€ TaOIHIIBI.

Ta6auna 1
Ne YrBepxaenue / Bonpoc 3akirouenue /
n/n Hcxon
reMmep HE
rermep
1. TwI urpaeiib B KOMIBIOTEPHBIE UTPHI TT0 6 1 OoJiee 1 0
4acoB B CYTKH
2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0
3. Ot 3D-action urp y Te0s1 Kpy>KHTCSI T0JIOBa 0 1
4, Thl HU 32 YTO HE MOTAIIMIIIL CBOM KOMITbIOTED K ApyTy | O 1
JUIsl OPTaHU3aLlM1 COPEBHOBAHMI 110 CETH
S5. ThI B OCHOBHOM TpaTHILlb AEHBI'Y WJIM HA HOBBIN 1 0
WUIPOBOM JTMCK MJIM Ha alrpen; KOMIIbIOTEpa
6. Tl He moab3yenbes "Mbib0" B 3D-action urpax 0 1




B ¢opmare 6a3p1 3HaHU JaHHBIE TAOIHUIIBI OYAYT 3aIIUCaHbI B BUJIE BOIIPOCOB U
VCXOJI0B, IPUBEACHHBIX HUXKE.

Bormpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI 110 6 U OOJIee YacOB B CYyTKH?
Tr1 Opocaelib Bee Jiena paayd HOBOM Urpbl?

Ot 3D-action urp y Te6st Kpy>KUTCsI roJi0Ba?

ThI HM 32 YTO HE NOTAIIMINIB CBOM KOMIIBIOTEP K IPYTY JUIsl OpTaHU3ALNN
COpPEBHOBAHMI I10 CETHU?

ThI B OCHOBHOM TpaTUIIb JEHBI'M WX HA HOBBIM UTPOBOW JIMCK WJIM HA anrpeunsa
KOMIIbIOTEpa?

Tr1 He onb3yemnibest "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecnun peanusoBsiBaTh naHHyro b3 B mporpamme «Mamasg OkcnepTHas

Cuctemay, To OHa OyJIET BBITJISACTD CICAYIONIUM 00pa3oM:

®ann [lpasxa Cnpaexa

B L2, ic) Q Q{:’ b l?A (1 cTpoka, 1 cronbeu )
Maponk Ha peaakTUpoBaHIUe I Maponk Ha yTeHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeub BCe feAa paaM HOBOW Mrpw?

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

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

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

3aganue 2



Ha ocHoBaHue paccMOTPEHHOro MpuMmepa MonpoOyHTe COCTaBUTH COOCTBEHHYIO
b3 nampumep s IMArHOCTUKU COCTOSIHMS 3J0POBbSI YUCHUKOB WJIM aHAlIM3a
00€eCIeYeHHOCTH JIUTEPaTypoi yueOHOro mpoiiecca

IIpakTnuyeckasi padora 7.

AHanu3 CylecTBYIONIMX 00pa30BaTebHBIX MIAT(MOPMEHHBIX PEIICHUM.

Bonpocs! (koMneTeHUMM, HABBIKH) J1JI OCBOCHUSA:

10. N3yunts BO3MOYXHOCTH CYLIECTBYIOLINX POCCUNCKUX
o0pa30BaTeNbHBIX OHJIANH-TIIIATHOPM.

11. Hayuutbcst aHanu3upoBaTh 00pa3oBaTENbHBIE POCCHICKHE U

3apyOeKHbIE OHJIAHH-TIIAT(OPMBI.

Banaﬂnﬂ AJI BBINIOJTHCHUA U METOAUIECCKHE PEKOMECHAAIINHA

3amanue 1

Hcrnonb3ysl MpUBEICHHBIN HIDKE CIUCOK POCCHMCKUX 0Opa30BaTENIbHBIX OHJIANH-
mwiaThopM, a TaKKe JAPYrue MHTEPHET-UCTOUHUKU COCTABHTE CBOIHYIO TaOJIUILY
(Ha3zBanue MIaTGOpPMBI, 0Opa3OBaTENIbHBIC 3aJlay, NPEJIOJIaraéMblii BO3PACT
y4YaIuxcsi, BO3MOXKHOCTH HMCIOJIb30BaHUsI B YUYEOHOM Ipoliecce, MPEerMYyIecTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0exicHvlx OHAaUH-nAampopm

" VHUBEPCGAPUIM
é‘/_, J

YuuBepcapuym  (http://universarium.org/) — mpoexr,
NO3UIIMOHUpPYeMbIi  kKak poccuiickas MOOC-mnatdopma. 3amymedH npu
nojjep>kke  AreHtcrBa  crparermdyecknx —uHunumatue  u - PMA-Hosoctu.
Pa3zpabateiBatoT COOCTBEHHBIE KypChl COBMECTHO C POCCHHCKUMH BYy3aMU U
MBITAIOTCS TIONYYUTh TIPABO BBIABATHh CEPTHUQPHUKATHI TOCYJAPCTBEHHOTO 0Opasiia
T€M, KTO YCHENIHO NPOXOJUT Kypchl. Ha 1maHHBIE MOMEHT TpH Kypca YikKe
3amylIeHbl, TOTOBATCS K 3allyCKYy HOBBIE KypChl. ECTh IJIaHbI MO MEPEBOY CBOMX
KYpCOB Ha AHTJIMMCKUN SI3bIK M BBIXOJ HA EBPOINEHCKYH ayauToputo. Kypcsl
MO3UIIMOHUPYIOTCS KaK OTACIbHBIE KYPChl, KOTOPbIE MOTYT OBITb BCTPOCHBI B
O6nbIIie 00pa3oBaTesibHbIC TMporpaMMmbl. Pa3pabaThiBalOTCSI COBMECTHO C
MPENOAAaBaTEeNIIMU, MOYTH BCE MPENOAABATEIN-ABTOPbl CTAPTOBBIX KYpCOB — U3
MI'Y um. Jlomonocosa.




Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) — mimatrdopma  ms
IIPENOCTABICHUS 00pa3oBaTeNbHbIX KypCOB 1o OM3HEeC-TeMaTHKaM.
OpuenTtupoBanbl Ha mpodeccuonanoB. [lo utoram mpoxoxaeHUs KypCOB MOKHO
nonyuuth ceprudurar Eduson. Kypcsl minatnble, ans Kopnopamuii ecTb BapuaHT
NOJANKUCKU Ha BCE€ Kypchl cpady. EcTe OecriaTHble Kypchbl, HO OHHM, KaK IpaBWJIoO,
pa3paboTtanbl ~ COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co3AaroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypcbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, cTtapToBan Ha aHTJIUHACKOM SI3bIKE, PYCCKUM SI3bIK OBLIT 100aBJICH MO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — TlpoekT mno3unmoHHpyeTCs Kak
iaTdopMa OHIANHOOYYEHHS JJI1 pACIPOCTPAHEHHUS KaK OTICIbHBIX KYpCOB, TaK
u oOpa3oBarenbHBIX Tporpamm. Kypchl pa3pabaThiBaloTCs COBMECTHO C BY3aMu.
OcuoBuoit maptHep — PAHXul'C, taxxke ecthb Kypcbl ¢ (akynpreramu MI'Y,
MI'MUMO, PMOY. Yactb KypcoB TpeaocTaBisieTcs OecriiaTHO, OoJbllias 4acTh —
Ha IUIaTHOW oOcHOBE. [lo WTOramM mNpoOXOXKIAEHUsS IUIATHBIX KYpPCOB BBIJAKOTCSA
cepTU(PUKATHI OT BY30B-aBTOPOB KypcoB. {1 By30B CO3/1aHHE KypCOB OECIUIATHO,

MpUMEHsIETC MoJielb “‘revenue sharing” (4acTh oriaTel 3a 00y4YE€HHE OCTaeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MONLIM MO MyTH mepeBoja KypcoB Coursera Ha PYCCKHA
s3pIk. K HEUM mo3mHee mpucoemuHuiack Abbyy Software (B wactu mepeBoja).
Onun xypc 3amymieH (pycckuii mepeBoj “Gamification”), mepeBOASTCS HOBBIC
Kypcel. Takke B paMKax TPOEKTa 3amyIIeHbl «OTKPBITBIC JIA0OPATOPHH» -
MPOXOXKJICHWE OpUTHHAIBHOTO Kypca Ha Coursera (Ha aHTJIMACKOM SI3bIKE) C
MTOMOIIIBI0 POCCUUCKUX MEHTOPOB (MpodeccuoHaibl B u3ydaeMoi 00J1acT).

Univer @ _
Univer.tv — Menunareka BUJICO3aIIMCEN JICKIIYM,

oOpa3oBaTenbHBIX (HIBMOB, BBICTYIUICHHH Ha KoHpepeHuusax. VcTounuku
BUJIC03AIMUCEH — CAMOCTOATEILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB uHTEpHETa. B Hactosiee Bpemsi pecypc akTHBHO HE Pa3BUBACTCS —
co3JIaTeIu IIPOEKTa JeiaroT interneturok.ru

v \InternetUrok.ru
\ P

Interneturok.ru — poccuiickuii ananor Khan Academy.



CaMOCTOSITEIbHO 3aIMCBHIBAIOT BUJACOYPOKH IJIs1 IKOJBbHUKOB C IPHUBJICUCHHUCM
KaK CBOHUX, TaK U CTOPOHHHX y‘IHTGJIeﬁ. IToka pa60Ta}0T Ha OCHbBI'M MHBCCTOPA,
IIYTH MOHCTH3aIIMM HC O3BYYMBAIOTCA. I[OCTYH KO BCCM YpOKaM OeCIIaTHBIN.
OcHoBHas 3ala4a Ha TCKYIICM 3TalIC — ITOBBIMICHUC KAaYCCTBA YPOKOB.

CMHTVYUT

e eneenessae | NEUIE FU- (HarpoHaapHbIA OTKpeITHIN yHHUBepcuTeT MHTYUT)
— OOpa3zoBaTenbHOE YUpPEKIEHUE, IIpeaiaratoniee B¢ mporpaMmbl OakaiaBpuara
U HECKOJIBKO MpOrpaMM BTOPOTO BBICIIEr0, OOJBIIOE KOJIMYECTBO OTIEIbHBIX
KypcoB (IIOBBIIICHHE KBalW(puKanuu). Bce mnporpaMmel MPOXOAAT LETUKOM
OHJIAaliH, 10 UTOraM MPOrpaMM U KYpCOB BBLAAIOTCS JOKYMEHTBI YCTaHOBJIEHHOTO
oOpasma. Cnenmanmupytores Ha [T TemaTuke.

Fexlet

Xekcier (hexlet.org) — mpoekt mpemocTaBineHusi OeCIUIATHBIX
KypCOB Ha pycCKOM s3bIke. COo3[1aH U MOANEPKUBAETCSA HA CPEACTBA DHTY3UACTOB.
OcHoBHas Tematuka KypcoB - [T, ecTp ommH Kypc OT mpenomaBaTens W3
PAHXuI'C.

Apryc-M (www.argusm-edu.ru) — mpoekT, mpeaoCTaBIIA O
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCHOJb3YyEMBIX I MPOBEPKH 3HAHHIA.
[To3unuoHupyeTcss B KadyecTBE IMOMOIIM CTyJACHTaM B IIOJATOTOBKE K cClaye
AK3aMEHOB. J[OCTyIl K YaCTH TECTOB IIATHBIN.

NLREDE DrAATET
YHABEPCUTE

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

Lektorium.TV . o o
Lektorium.tv — wMeamarexa BHIeO3allyiCel JIEKIIHIH.

Jleknmu  3amUCHIBAIOTCS  POCCUMCKMMHM  By3aMU W H3BECTHBIMU
sgexktopusiMu. [IpoekT craproBaJl B 2009 TOAy IIpU MOJJEPIKKE
Pocmostonéxu. 3a JlocTyn K JIeKIUAM Itata He 6epercs. /i By30B eCTh
BO3MOXKHOCTb IIATHOH 3amucu Jekuui cwiaamMu Lektorium.tv. Csou
JIEKITUY OIyOJIUKOBaAIM 15 By30B (Oosbiias yacth u3 CaHkT-IleTepOypra) u
22 jiekropus. I1o cyTu 5T0 UMeHHO 6UOINOTEKA — KATAaJIOTU3aTOP BHU/JIEO,
BBUIOKEHHBIX HA YouTube

i |
| busznessleaming.ru |
|_ Businesslearning.ru — TpPOEKT TO3UIMOHUPYETCS  Kak
“crucreMa JUCTAaHLIIMOHHOTO Ou3Hec-oOpazoBaHus”. IIpoeKT co3maH COBMECTHO

«Anpgaac-Menuna» u «MexayHapoaHbli MHCTUTYT MeHemkmenta JIMHK». B




npoekte npeacraBieHsl 104 Moayns Ha TEMaTWKy MNPeANpPUHUMATEIbCKON
JEATCIIBHOCTH, TI0 KaXJIOMy MOJYJIIO MOXXHO TPOUTH JUCTAHIIMOHHYIO
aTTecTanuio. Takke eCTh BO3MOXKHOCTh MPONTH OYHYIO aTTecTaluio (B Mockse) u
MOJYYUTh CcepTHU(HUKAT TOCYIApCTBEHHOro ooOpaszna. OcyliecTBisieTcss Mpu
MOJJICP)KKE TMPOTrpaMMbl  TIOJICPKKH  MpEANpUHUMATENbCcTBa [IpaBUTENHCTBA
MockBbel. C nHawana 2013 roma perucrpainus Ha OYHBIE AaTTECTallUU
MIPUOCTAHOBJICHA.

eClaSS Eclass (http://www.eclass.cc/) — KarajorusaTop KypcoB
MOOC c pa3ubix wiatdopM. JlaaHbIe IO HOBBIM KypcaM U MO JAaTaM cTapTa
KypCOB aBTOMAaTUYEeCKd OOHOBJIAIOTCA, €CTh BO3MOXKHOCTH JIeJIaTh
MO/I0OPKU KYPCOB.

Yausepcurer 6e3 rpanul (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAWH pexkmMe Ha TeMaTuky liberal arts. /[esaror ymop Ha
oOyueHUe MeToaM HcciefioBaHusA. [IpenomaBaTenu — uccaeqoBaTe N U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPHI U YaCTh 33/IaHUU
IPOXO/AT B OHJIAWH-pekuMe. Bce Kypcehl ILIaTHBIE, IT0 UTOTAaM BBIZIA€TCS
cepTu@dUKaT.

% O Heronorna (http://netology.ru/) - mmardopma

onsaiiH-o0yuenus [TcnenmanucroB. Camo oOyueHme IUIaTHOE, OeCIIaTHO
JIOCTYITHBI OTKPBIThIE 3aHATHSA, IIPOXOSAIINE B BH/Ie BEOMHAPOB.

HOBOE
Yuu wnosoe (http://uchinovoe.ru/) — mnnardpopma mnus
pa3MeIIeHrusT KOPOTKUX KypcoB Ha o0yl TemaTuky. [IpemocraBiser
BO3MOYKHOCTh aBTOpaM yCTAaHABJIMBATh IUTATHBIA JOCTYI K Kypcam M IPOBEPSATH
3amaHus oOydaromuxcs. [IpoekT moka 4To HaxXOoAHWTCS O(HIMAIBHO B CTaTyce
«Oeta», 0HAKO yKe pa3MelieHo 0osiee 70 KypCcOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHApOB,
OHJIAH-KOHCYJIbTAIlMM, OHJIAWH TPAHCIAANMUN JIeKIuHh. 3a 0CTyn K
OOJILIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JIEJUTCA C aBTOPOM
BeOmHapa. KostmuecTBo JOCTYITHBIX BEOMHAPOB IMOKA YTO HEBEJIUKO.




N Zilj

Zljjion Zillion (http://zillion.net/) - «oOpa3oBaTeIbHBIN
Meauapecypc» — 00JIbIIIOe KOJIHUECTBO BeOMHAPOB, O0OYUYAaIOIIUX CTaTel Ha
TEMAaTHUKy BeJIeHHs Ou3Heca, pean3alyul HAed U JIMYHOCTHOTO POCTa.
JIOCTyII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-~

YHUBEPCUTET

CUHEPTUA  vomy «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpazoBaTenbHOE YUpEeXACHUE, MpeAJiararollee OHJIAiH MPOrpaMMbl BBICHIETO
oOpazoBanus. CTyJleHTaM MPEAOCTaBIAETCS JOCTYN K OOy4aromuM Marepuanam
yepe3 MopTall By3a, a TAKXKE BO3MOKHOCTh YHYaCTHs B CEMUHApax 4yepe3 BeOMHaphl
U KOHCyJbTalui ¢ mnpenoaaBaTensiMu no Skype. [Ipy OKOHYaHUM HPOrpaMMBI,
NO/Ipa3yMEBalONIel BbAaUy AMIUIOMA TOCYJAapCTBEHHOTO o0Opasla HEoOXOIMMO
C/1aBaTh TOCY/IAPCTBEHHbIE AK3aMEHBI TMYHO B MockBe. OOydYeHue MmiIaTHoE.

M>5CH

MOCKOBCKWA FOCYAAPCTBEHHbIA YHUBEPCUTET
3KOHOMMKM, CTATHCTHKN U WHOOPMATHKM

M3OCH Omnuiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareapHOE
yupexJeHue, IMpeajarampliee OHJIAlH HporpamMmsbl Bbiciiero oOpazoBaHus. [lo
90% o0yueHus NMPOXOAUT B OHJIAMH pexUME Yepe3 BeOMHApbl U KOHCYJbTAIIMH C
npenoAaBaresMu 1o Skype. WTOroBbie aTrTeCTallMOHHBIE MEPONPUITUS U
roCyJapCTBEHHBbIE SK3aMEHbl CHAIOTCA JMYHO B MockBe 1100 B OJHOM U3
¢unmmano MOCH. OOGyueHue niaaTHoeE.

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

oOpazoBaTenpHas IiaTdgopMma, couerawnie B cede olecrnedyeHue ydanuxcs
y4eOHBIMH MaTepuajaMd B SJIEKTPOHHOW (GopMe M HHCTPYMEHTHI pPEaTbHOTO
KOHTPOJIs 2 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

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

AIIEKTPOHHOTO OOpa3oBaHUs JJIs IIKOJ, a TakkKe oOydarorias OHJalH--TUIONIaaKa
JUIA [IKOJIbBHUKOB W WX POAUTENEH. TEXHOJIOTHUS calTa IT03BOJIIET ITPOBOAUTH
AJIEKTPOHHBIE TECTUPOBAHUS U TCHEPUPOBAThH 3aJIaHUS], YHUKAIBHBIE JJI KaXKI0TO
YUYCHUKA.


https://lecta.rosuchebnik.ru/

&S

Uchi.ru — obpa3oBarenbHbBIN MOPTAT HHTEPAKTHBHOTO
00yueHHUs IeTel MPU MOMOIIM HHTEPECHBIX UTPOBBIX 3a/IaHHU U 3a/1a4.

Cnmcok Jureparypsl

OcHoBHas IuTEpaTypa:

1. [TanmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTeIeKTyaabHbIE CHCTEMBI U
TEXHOJIOTHUH DJIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [Taapmos. - Camapa : [ToBomkckwmii
rOCYJapCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKanuii u uHpopmaruku, 2017. - 195 c. - Kaura
Haxoautcs B 6azoBoit Bepcuu ObC IPRbooks.

2. CeicoeB, JI. B. BBemenue B TeopHro HMCKYCCTBEHHOTO HWHTEJUIEKTa : Y4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunra, /1. K. I[Ipockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anektpoHHbii // LudpoBoi
00pazoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:

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

JlonoIHUTeIbHAS JTATEpaTypa:

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

2. [TaBnos, C. 1. CucTeMbl HCKYCCTBEHHOTO MHTEIICKTA : yaeOHOoe mocobue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIIPaBJICHUS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucreMbl HCKYCCTBEHHOT'O MHTENIEKTa : yueOHoe nocobue / C. U.
ITaBmoB. — Tomck : ToOMCKHMI TOCYZApCTBEHHBIM YHUBEPCUTET 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. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe nmocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil dpenepanbubiit yausepcutet, 2016. — Yacts 1. — 123 ¢. :
CXEM., W, Ta01. — Pexum JIOCTyTa: o MOJIICKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S, Cotnuk, C. JI. IIpoekTpoBaHue CHCTEM MCKYCCTBEHHOI'O MHTEIUIEKTa : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHet-YHuBepcurer MHbOopMaimoHHbIX
Texuonormit (MHTYUT), At [lm Ap Meama, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
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1. OOmmmue moJaoKeHUs

CaMmocrosiTenbHast paboTa - IUlaHUpyeMasi YydeOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercss BaKHBIM BHAOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHEe U YCBOCHHE COJEp)KaHHA KOHCIEKTa JIeKIMH Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe peCypChl (MEKTPOHHBIE YU€OHUKHU, HIEKTPOHHbBIE OMOINOTEKH 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 pabOoT, IPOCKTHAS ACIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITNIOJTHEHHE BBITYCKHON KBaJTM()UKAIIMOHHOM paboTHI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3alaHuil IS CaMOCTOSITENIbHON pabOThl CTYAEHTOB, MHAMBHIYAIbHBIX KAa4e€CTB CTYJCHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

® OCHOBHOH (peanu3aius MporpamMMbl, UCIIOJIb30BaHUE PUEMOB IOMCKa HHPOPMALUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
omeHka A((EKTUBHOCTH TMpOrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHSIX
ONTUMM3ALMH TPYQ).

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

Kon, popmymnuposka Kon, popmynupoBka unaukaropa | [ImaHupyemsbie pe3yabTaThl
KOMITETCHITUH 00yYEHUS MO JUCIUTLTIHE
(Monyiio),
XapaKTEePHU3YIOIIUE ITAIIBI
dbopmupoBaHus
KOMIETCHIMH, WHINKATOPOB

YK-1 Cnocoben N-1.YK-1. Beiensier I’'0TOBHOCTH IPUMEHSATH IPH




OCYILIECTBJISTH TOUCK, MPOOJIEMHYIO CUTYAIHIO, pelIeHnH 3a1au

KPUTUYECKHUI aHaIU3 U OCYLIECTBIISIET €€ aHAIN3 U npodeccuoHaTBLHON

cuHTe3 uHbopManuuy, JIMarHOCTHUKY Ha OCHOBE JIEATEIIbHOCTH

MPUMEHATh CHCTEMHBIN CHUCTEMHOTO MOAX0/1a CIIELUAIIM3UPOBAHHOE

TOJIXOJT SISl PEIICHUS NJI-2. YK-1. ocyIecTBiaseT MOKUCK, | IPOrpaMMHOE oOecriedeHne

MOCTaBJICHHBIX 33734 0TOOp U CHCTEMAaTHU3alUI0 Y METOJIbl UCKYCCTBEHHOT'O
uH(pOpMaLIUY IJis OTpeiesIeHuUs MHTEJUIEKTA.
AIbTECPHATUBHBIX BAPUAHTOB I'oToBHOCTB pa3pabaThIBaTh
CTPATETMYECKUX PEIICHU B OCHOBHBIE MOJIYJIU
MPOOJIEMHON CHTYaIiH MHTEIUICKTYAJIbHBIX CHCTEM,
NJ-3. YK-1. onpenensier u BJIAJIETh IPUEMAMU PELICHUS
OLICHUBAET PUCKHU BO3MOKHBIX IIPAaKTUYECKMX 33134 B

BApMaHTOB PENICHUIM NPOOJIEMHON | IPEAMETHOM 00IacTH.
CUTYAIlNH, BEIOUPAET ONTUMAJIbHBIN
BapHaHT € pelIeHHs

I1K-7 Crnocoben | U/I-111K-7 OpueHTHpyeTcs B
UCTIOJIb30BaTh COBPEMCHHBIC | COBPEMEHHBIX TEHACHIUAX Pa3BUTHUS
UQpOBEIE TEXHOJIOTHH, | UM(PPOBBIX  TEXHOJOTUH, BHIOUpAET
CHELUAIN3UPOBAHHOE TEXHOJOTMM  WJIM  HPOrpaMMHBIC
IporpaMMHoOe OOecleueHHe, | CpeaCcTBa AJsl PELICHHUs TOCTABICHHBIX
METO/IBI HCKYCCTBEHHOTIO | 3a/1a4

uHTeiekta u  mawmuHHoro | U-2I1K-7 IlpumeHnsier npu pelieHuu
o0OyueHus B | 3amad npohecCHoHATBHON
npodeccroHaIbHOM JEATeNIbHOCTH  CIIEIMAIN3HPOBAaHHOE
JEeSITeTbHOCTH MporpaMMHOE 0OeCIIeYeHNE, METO/bI
HCKYCCTBEHHOT'O HHTEJUIEKTa U
MaIIMHHOTO 00yYeHHsI

2. Ilean W 32124 CaMOCTOSITEIbHON PadoThI

Benymas nens opranmzanuu u ocymectBienuss CPC coBmagaer ¢ menpro oOydeHHs
cTyaeHTa — (opMupoBaHHe Habopa OOIIEHAy4YHBIX, HPOPECCHOHATIBHBIX U CHEUHATbHbBIX
KOMIIeTeHIIM ~ Oyaymiero OakamaBpa TI0 HampaBieHWI0 moarotoBku «llemarormdeckoe
oOpa3oBaHUEY.

[Ipu oprannzanuu CPC BaKHBIM U HEOOXOAUMBIM YCIOBHEM CTAHOBSTCS (POPMUPOBAHHE
YMEHHUSl CaMOCTOSATENbHOW paboThl sl MPUOOPETeHHs] 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y4eOHOU U HaydyHOU nesaTenbHOCTH. Llenpro camocTosTebHOM paboThl CTYJEHTOB
ABIISIETCA OBJIAJCHHE (PyHIaMEHTAJIbHBIMH 3HAHUSMH, MPO(ECCHOHATBHBIMU YMEHUSIMH U
HaBbIKAMHU  JIEATEIBHOCTH MO NpOoGMII0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENbCKON
nesrenbHocTH.  CaMmocrosiTenbHass ~— paboTa  CTYAGHTOB — CIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAaHHOCTH, TBOPYECKOTO ITOIX0/1a K PEHICHUTO
npo6JeM yueOHOTo U MpopeCcCHOHATBLHOTO YPOBHSI.

3amavamu CPC saBastores:

e cucTemMaTu3alus M 3aKpeIUICHHE TIOJIyYEHHBIX TEOPETHYECKUX 3HAHMH |
NPaKTUYECKUX YMEHHUH CTYACHTOB;

e yriIyOJieHHE U paclIupeHNEe TEOPETHUECKUX 3HAHU,

e (QopMHpOBaHWE YMEHHH WCIOJb30BaTh HOPMATHUBHYIO, TPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO JIUTEPATypY;

® pa3BUTHE TI0O3HABATEIbHBIX CIOCOOHOCTEH M AaKTHBHOCTU CTYIEHTOB: TBOPYECKOM
MHHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

¢ (GopMHpPOBaHUE CAMOCTOSTEIBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO M CAaMOPEaTH3alNH;

® Ppa3BUTHUE UCCIIEJOBATEIBCKUX YMEHUH;




® HCIOJBb30BaHME MaTepHaja, COOpPaHHOIO M IMOJYYCHHOTO B XOJ€ CAMOCTOSTEIbHBIX
3aHATHUH HAa CEMUHAPAX, Ha MPAKTHUECKUX U NPAKTHYECKHUX 3aHATHSX, IPU HAMCAaHUH KyPCOBBIX
U BBIIYCKHOW KBaTH(PHUKALMOHHON paboT, it 3(PEKTUBHON MOATOTOBKH K UTOTOBBIM 3a4eTaM

" 3K3aMCHaM.
3. TexHouoruueckas KaprTa CaMOCTOSITEIbLHOM paﬁoTLl CTyaA€HTa

JJ1s1 cTy1eHTOB 04YHOI (pOpMBI O0yUEeHHU S :

Kozpr CpenctBa u OO0BEM 4acoB, B TOM YHCIIE
peanusye TEXHOJIOTUU CPC KonrtaktH Bcero
MBIX B OIICHKH ast pabota
COMIIETEH U] 1eATEITbHOCTH .
. CTYJICHTOB
LU, MpernoaaBa
WHNKATO TeIeM
pa(oB)
1 cemectp
YVK-1 [ToaroroBka mokmama | Jlokman 24 2 24
ITK-7
VK-1 [Togroroeka CobecenoBaHue 24 2 24
ITK-7 71a60paTOPHBIM
3aHITHIM
YK-1 Pa3pabotka 3aiuTa nNpoeKTa 24 2 24
ITK-7 HCCJIEI0BATEIbCKOTO
MPOEKTA
Wtoro 3a 1 cemectp 72 6 72
Htoro 72 6 72
JU1l CTY/IeHTOB 04HO-32049HOM (popMBbI 00yUeHHSI:
Konsr CpencrtBa u O0BeEM 4acoB, B TOM YHUCIIE
peanusye TEXHOJIOTUH CPC KonrtaktH | Bcero
MBIX B OLICHKH ast pabora
COMIIETEH U] 1eATeTbHOCTH c
. CTYJICHTOB
LM, mperojaBa
WHIUKATO TeneM
pa(oB)
1 cemectp
VYK-1 IToaroroBka noknanma | Joxmax 33 8 33
ITK-7
VK-1 [ToaroroBka k CobecenoBanue 34 8 33
[TK-7 1a00paTOPHBIM
3aHATUAM
YK-1 Pa3pabotka 3amuTa nNpoeKTa 33 8 34
[1K-7 HICCIIEN0BATEILCKOTO
MpOeKTa
Wroro 3a 1 cemectp 100 24 100
Hroro 100 24 100




4. TlopsiioK BBINOJHEHHUSI CAMOCTOSITEIbHOI PaGoThI CTY1€eHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Tpu pabote ¢ KHUroW HEOOXOIUMO MOA0OpaTh JIUTEPATYpy, HAYUYUThCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. s mogdopa aurepaTypsl B OUOIMOTEKE UCHONB3YIOTCS ali)aBUTHBIN U
CHCTEMAaTUYECKUI KaTaJlOlHU.

Ba)xnHo MOMHUTH, YTO palMOHANbHbIE HABBIKM Pa0OTHI C KHUTOW - 3TO BCerja OoJbIas
HKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  1ON0OP YUYEOHMKOB PEKOMEHAYETCS IpernoAaBaTesieM, YHTAIOIIUM
JeKIMOHHBINA Kypc. HeoOxomumasi nmurepaTtypa MOXKeT OBITh TAaKKE yKa3aHa B METOIHYECKUX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bce BBIKIAAKUA U
BBIUMCJIEHUS] (B TOM YHUCIIE T€, KOTOpbIE B yYEOHHMKE OIYILIEHbl WM HA JIEKUUU JAHbI JUIS
CaMOCTOSITENIbHOTO BBIBOJIA).

[Ipu u3yuenuu 10001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHas padoTa.

Ocoboe BHHMaHHE CcJeayeT OOpaTUTh Ha OIpEIeIIeHHEe OCHOBHBIX IOHATHH Kypca.
CryneHT AoJbKeH MOoapoOHO pa3OupaTh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUe OMpENeiIeHUs, U
YMETh CTPOWTH aHAJIOTUYHBIE TPHUMEPHl CaMOCTOATENbHO. HyXHO 1nOOMBaThCcs TOYHOTO
NPEACTABICHUS] O TOM, 4YTO H3ydaellb. [lole3HO coCTaBisATh ONOpHBIE KOHCHEKTHL. [Ipum
M3y4EeHUU MaTepHaya Mo y4eOHUKY TMOJIE3HO B TeTpaau (Ha CHEIUaIbHO OTBEICHHBIX IOJISX)
JIOTIOJIHATh KOHCHEKT JIeKUUW. TaMm ke clleyeT OTMeuYaTb BOIPOCHI, BBIACIICHHBIE CTYIEHTOM
JUIsL KOHCYJIBTAIlUU C IPENOaBaTEIIEM.

BbIBOIBI, TTONTyYEHHBIE B pe3y/bTaTe U3YUYEHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJEISATH,
YTOOBI OHU MPH NEPEUUTHIBAHUY 3aIUCEH JTyUllle 3alIOMUHAINCD.

OnbIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTaBJIEHUE JIMCTa OMOPHBIX
CUTHAJIOB, COJIEPIKaIler0 BayKHEHIINe U HauboJsee 4acTo ynorpedisiemble GOpMYJibl U MOHSATHUS.
Takoil TUCT mMoOMoOraer 3amoMHUTH (POPMYIIbI, OCHOBHBIC TOJOKEHUS JIEKIMH, a TaKKe MOKET
CILY’KMTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYJEHTA.

UteHne Hay4HOro TEKCTa SIBISETCS YacThbIO MMO3HABATENbHOM AesTenbHOCTU. Ee nenb —
W3BJICUCHHE U3 TEKCTa HE0OXoauMoi nHpopmaruu. OT TOTO Ha CKOJIBKO OCO3HAHHA YUTAIOUTUM
coOCTBEeHHas BHYTPEHHSS YCTAHOBKA MpU OOpallleHWH K TEeYaTHOMY CJIOBY (HAWTH HY)KHbBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YAaCTMYHO, KPUTHUECKU IMPOAHAIU3HPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHUT 3()(HEKTUBHOCTh OCYILIECTBISEMOTO JEHCTBUSI.

Boiaensitotr uemauipe ocrhosnble ycmano6Ku 6 YmeHuu Hay4Ho20 meKcmd.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HANTH, BELICTUTH UICKOMYIO HH(OPMAIINIO)

ycBauBaromas (yCwjivs 4MTaTeNsl HampaBlIeHbl Ha TO, YTOOBI KaK MOXKHO TIIOJHEe
OCO3HaTh W 3allOMHUTh KaK CaMU CBEICHMs HU3JlaraéMble aBTOPOM, TaK M BCIO JIOTHMKY €ro
paccyx1eHUi)

AQHAIUTUKO-KPUTHUYECKAsl (YUTATeNlb CTPEMHUTCS KPUTHUUYECKH OCMBICIUTh MaTepHall,
MIPOAHAIU3UPOBAB €r0, ONPE/IETNB CBOE OTHOIIEHHE K HEMY)

TBOpYECKas (CO3/[aeT y YuTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOU
MYHKT JIJIS1 CBOMX PAcCyKJeHUM, Kak o0pa3 /i NeiCTBUS MO aHAJIOTUHU U T.I. — UCIOJIb30BATh
CY)KICHHS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIOJCHUsA, pa3pabOTaHHYI0 METOJHUKY,
JOTIOTHUTD WX, ITOIBEPIHYTh HOBOM IIPOBEPKE).

OchosHble 8U0bl CUCeMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpPOBaHHE — TIPElEIbHO KpPAaTKOE CBS3HOE OMHCAHHE IPOCMOTPEHHOW WM
IIPOYUTAHHOMN KHUTHU (CTAaTbH), €€ CONEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUS;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHM3alMs TEKCTa, PacKpbIBAIOIIAS

COJIEp’KaHuE U CTPYKTYPY U3Y4aeMOIo MaTepuana,



Te3upoBaHue — JaKOHMYHOE BOCHPOHM3BEACHUE OCHOBHBIX YTBEpKIEHHH aBTOpa 0e3
MpUBJICYEHHS (PAKTUUECKOT0 MaTepuara;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHUN, Hauboiee
CYIIECTBEHHO OTPAXKAIOIIMUX TY WA HHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKoe ¢ IOCIENOBATEIbHOE HW3JIOKEHHE COACpIKaHUs
MPOYUTAHHOTO.

KoHCHeKT — CIOXHBIH cIT0co0 M3II05KEHHs COACP)KaHUS KHUTH WM CTaThH B JIOTHYECKON
nociea0BaTeIbHOCTU. KOHCIIEKT akKyMyJIHpyeT B ce0e Mpeablayline BUIbl 3alHUCH, TT03BOJISET
BCECTOPOHHE OXBAaTHUTh COJIEPKAHUE KHUTH, CTaThH. [103TOMY yMEeHHME COCTaBIATH IUIaH, TE3UCHI,
JIeJIaTh BBIMUCKYU U IPYTHe 3aliCH ONPEeIsieT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagieHuro KOHCneKma.

1. BHUMaTeNnbHO NPOYUTANTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEPATYPE HEMOHSITHHIC
cioBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIPABOYHBIC JAHHBIC HA MOJII KOHCIIEKTA;

2. BoigenuTte riaBHOe, COCTAaBbTE IUIAH;

3. Kpatko chopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa;

4. 3aKOHCHEKTHpPYHTE  MaTepuall, YeTKo  Ccleays  INyHKTaMm  IuiaHa.  llpwm
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CJIOBAMH. 3alUCH CIIEIyeT BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{uTupys, y4uThIBaliTe JIAKOHUYHOCTH, 3HAYUMOCTh
MBICIIH.

B Tekcre KOHCMEKTa *KenaTeabHO MIPUBOIUTH HE TOJIBKO TE3HCHBIE MOJIOKEHUS, HO U UX
JoKa3zarenbcTBa. [Ipu odopMIIeHMN KOHCIIEKTa HEOOXOAWMO CTPEMHUTHCS K €MKOCTH Ka)JIOTO
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JaraTb KpaTko, 3a00TsICh O CTWIE U
BBIPA3UTEIFHOCTH HAIMCAHHOTO. YUHCIIO TOTIOHUTENBHBIX AJIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeleNaThCsi B ONpeleeHHOU
MIOCJIEIOBATEIFHOCTH, OTBEUAIOIICH JIOTHYECKOH CTPYKType Nmpou3BeAeHus. /s yrouyHeHHus u
JIOTIOJTHEHUSI HE0OXO0AUMO OCTABJIATh MOJIS.

OmnazieHre HaBBIKAMH KOHCIEKTHPOBAHUS TPeOyeT OT CTyAEHTa IIeNIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouyeckue pekomMeHOAyuu HnO NOO2OMOBKe K NPAKMUYECKUM U J1AO0pPaAmMOPHLIM
3auAMUsIM

Jlnist TOro 4TOOBI MpaKTHYECKHE W JTAOOPAaTOPHBIE 3aHATHS MPHUHOCHIM MaKCHMAIIbHYIO
[OJb3y, HEOOXOOUMO TOMHMTH, 4YTO YHPAXHEHHWE U pelIeHHe 3ajad MPOBOAATCA 110
BBIYUTAHHOMY Ha JIEKIUSAX MaTephaly M CBs3aHBl, KaK IMPaBHJIO, C JETAIBHBIM pPa3dopom
OTJEJIBHBIX BONPOCOB JIEKLIMOHHOTO Kypca. CieyeT MoaYepKHyTh, YTO TOJBKO MOCJIE YCBOSHUS
JIEKIIMOHHOTO MaTepHaja C OIpEeeIeHHOW TOYKH 3peHHsl (2 MMEHHO C TOW, C KOTOpOW OH
u3JaraeTcs Ha JIEKIMAX) OH Oy/AeT 3aKperIsAThcsa Ha MPAKTHUYECKUX 3aHATHUAX KaK B pe3yibTare
0OCYX/IeHUSI ¥ aHaJIW3a JICKIIMOHHOTO MaTephaia, TaKk W C TOMOIIBIO PEHIeHUs] TMPOOIeMHBIX
cuTyauui, 3afgad. IIpum 3THX yCIOBUSX CTYIEHT HE TOJBKO XOpOILO YCBOUT MaTepual, HO U
HAYYHUTCS TTPUMEHSTh €r0 Ha TMPAKTHKE, a TAaK)Ke MOJYYHT JOMONHUTEIBHBIA CTHMYN (M 3TO
OYECHb BAXKHO) JUIsI aKTUBHOW MTPOPAOOTKH JICKIIUH.

[Tpu camoCTOATENEHOM pEIICHUH 3a7ad HY)KHO OOOCHOBBIBATH KaX/IbI Tl pEHICHUS,
UCXO0/I U3 TEOPETUUYECKHX IMOJIOKEHUH Kypca. Eciau cTyaeHT BUIUT HECKOIBKO IMyTeH perieHus
npo0sieMbl (3aaun), TO HYXKHO CPaBHMTb UX U BBIOpaTh caMmblil paruoHanbHbIU. [lonesHo 1o
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJIaH pemeHus npoOneMsl (3amauu). Perienue
poOJeMHBIX 3a/1a4 WIH MPUMEPOB CIEIyeT M3JIaraTh MOAPOOHO, BBIYMCIICHHUS pacroyiarath B
CTpOTOM TOpSJKE, OTHENsAs BCIIOMOTaTelbHbIE BBIYUCICHHS OT OCHOBHBIX. PemieHus mpu
HEOOXOIMMOCTH HY)KHO COTIPOBOXKIIATh KOMMEHTAPHSIMH, CXEMaMH, YePTEeKaMH U PUCYHKaMHU.

Crenyer NOMHUTB, YTO pEUICHHE KaXI0M y4eOHOW 3afaud JOJDKHO JOBOJAUTHCS [0
OKOHYATEJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTH C
BBIBOZIOM. [lodydyeHHBIH OTBET cienyeT MPOBEPUTh CHOCO0aMH, BBHITEKAIOIIMMHU U3 CYILIECTBa



naHHOW 3amaun. [lome3Ho Takke (ecid BO3MOXKHO) pelIaTh HECKOIbKMMH CIOCOOaMH U
CPaBHHUTbH IOJIyYE€HHBbIE pe3ynibTarhl. PeleHue 3amad NaHHOTO THUIA HYKHO IMPOJOJDKATh N0
puoOpeTeHusl TBEPbIX HABBIKOB B UX PEIICHUH.
4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull

[Tocne u3yuyeHus: onpenesieHHOW TEMBI MO 3alUCsM B KOHCIEKTE M YY€OHHKY, a TaKKe
pellleHusl TOCTATOYHOT'O KOJMYECTBAa COOTBETCTBYIONIMX 33/a4 Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITEJIbHO CTYACHTY PEKOMEHIYETCsl, MPOBECTH CAMOIIPOBEPKY YCBOCHHBIX 3HAHHM,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI M0 U3YUYEHHOI TeMe.

B ciydae HE0OXOIUMOCTH HY)KHO €IIIe pa3 BHUMATEIbHO pa3o0paThCs B MaTepHale.

WHorga HEIOCTATOYHOCTh YCBOGHHUS TOTO WJIM MHOTO BOIIPOCA BBICHSETCS TOJIBKO IpPU
M3Y4YEHUU JajbHEelIero Mmatepuaia. B aTom ciydae Haj0 BEpHYTHCS Ha3al U MOBTOPUTH IIOXO
YCBOGHHBII MaTepuan. BakHblil KpuTepuil yCBOEHHUS TEOPETHYECKOro MaTepuaia - yMEHHe
pemiath 3aJa4yd WM TPOWTH TECTUPOBAHUE IO MpoMeHHOMY MaTtepuany. OgHaKo cieayer
MOMHHTb, YTO MPABWJIBHOE PEIICHUE 3aJa4d MOXKET IMOJYYUTbCS B pe3yibTaTe MpPUMEHEHUs
MEXaHHYECKU 3ay4eHHBIX (hOpMYII O€3 TOHUMAaHUS CYITHOCTH TEOPETHICCKHUX TTOJIOKESHUH.

Bonpocs! 111 codecenoBanust
ba3oBelii ypoBeHb

Tema 1. IIpumenenue M B coBpeMEHHOM KU3HHU.

1. O61ee npeacrabieHre 00 UCKYCCTBEHHOM MHTEIIICKTE.
2. Hcrnonb3oBaHne UCKYCCTBEHHOTO MHTEIUIEKTA B Pa3JIMUHBIX cepax.
3. [TepcrieKTHBBI UCTIOIB30BAaHMUS UCKYCCTBEHHOT'O HHTEIIJICKTA.

Tema 2. IIporpaMmHOe o0ecriedeHre 1 OHJIaitH cepBHChI, puMeHsiemble B .

DKcleprMEeHTaIbHBIN 3BOJIIOLIMOHHBINA XapakTep pazpaboTok cuctem MU.
Bo3moxHOCTH TpOrpaMMHBIX CPEACTB ¢ npuMeHeHnuem M.

TpeboBanus k nporpamMmmHomy obecnedennto M.

SI3bIKM porpaMMmupoBanus Juis 3ana4 M.

[Tonsstue 00 oOHTONOrMAX. BO3MOXHOCTM NpPHUMEHEHHMS OHTOJIOTHMH B
PO EeCCUOHAIBHON JESTEIHHOCTH.

N GA

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEJUIEKTa B COBPEMEHHOM 00pa30BaHUM.

1. HckyccTBEeHHBIN MHTEIJIEKT B 00pa30BaHUU.
2. HckycCTBEHHBIN MHTEIIEKT: KOHKYPEHT WJIM IOMOIIHUK YUUTENA?
3. «becnimitoTHOE» 0Opa3zoBaHUE.

Tema 4. IlpuMeHeHue HCKYCCTBEHHOTO UHTEIUIEKTAa MPU BHEIPEHUU LHUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHHUH.

WHTemiekTyaabHble ThIOTOPCKUE CUCTEMBI M aIalITUBHOE 00yUYeHHUE.

[Tprmepsl 1 0OCOOEHHOCTH CHUCTEM aJAANTUBHOIO O0YyUEHUSI.

CraniapTHbIe 33J]a4u aJalTUBHOTO 00YyYEHHUSL.

WHTennexTyanbHbIi aHalu3 JaHHBIX U 00pa3oBaTeIbHas aHAJMTHKA.
XapakTepucTUKa U IPUMEPBI POCCUHCKUX 00pa30BaTEIbHBIX OHJIAWH-TUIATPOPM.

N GA

I1oBbI1IEHHBIN YPOBEHB

Tema 1. [Ipumenenune M B cOoBpeMEHHOM JKU3HMU.



9. Cdepsl npuMeHEHUs CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA.

10.  IIpoGiembl HCHOIB30BAHUS UCKYCCTBEHHOTO UHTEIICKTA.

11. OOmee mnpexacraBieHWe O MPUMEHEHHMM MCKYCCTBEHHOTO HWHTEJUIEKTAa B
npodecCHOHATBLHOMN 1eATETFHOCTH.

Tema 2. IIporpamMmHoe oOecriedeHre 1 OHJIaiiH cepBHCHI, puMeHsiembie B .

Knaccugukaius HHTEIIEKTYaIbHBIX CHCTEM.

S3bikn JIMCII u ITVIDHEP B A

[Tpumenenue s3pika nporpammuposanusi PYTHON B paszpabotke cucrem NUU.
Onucanue s361k0B R 1 PROLOG m1s1 pemienust 3amau UL

BosmoxHocTu cucremsl Protégeé muist co3ianust OHTOJIOTUH.

agkrownE

Tema 3. MeTo/1bl HICKYCCTBEHHOT'O MHTEJUIEKTa B COBPEMEHHOM 00pa30BaHUM.

1. [IpobGnemMbl COBpEeMEHHOTO0 00pa30BaHUsA, KOTOPHIE MOKHO PEIIUTh C IMOMOIIBIO
nn.

2. [IpoGnemMbl HCTIOTB30BaHMS UCKYCCTBEHHOT'O MHTEJUIEKTa B 00pa30BaHMH.

3. MeToapl  MCKYCCTBEHHOTO  HMHTEIUIEKTa  Kak  cmocod  IpeoaosieHHs
dbyHIaMEHTAIBHBIX TTPOOJIEM COBPEMEHHOT'0 00Pa30BaHUs.

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

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

1. [IpuMeHeHHEe  WCKYCCTBEHHOTO  WMHTEIUIGKTa  JIJII  OIGHKHM  KadecTBa
00pa3oBaTenbpHOTO Mpoliecca.

2. ABTOMaTHUECKas OIIEHKA KaueCTBa MUChbMEHHBIX PabOT 00yJaronuxcs.

3. AHanu3 o0paTHOM CBs3M OT OOy4aroUIMXcs M KOHTPOJIb Mpollecca oOydeHus Ha
OCHOBE 0OpabOTKM TEKCTOBOW HWHGOPMAIIMK U3 COLMAIBHBIX CEeTe W 00pa3oBaTEIbHBIX
bopyMmoB.

4. TexXHONOTHH WCKYCCTBEHHOTO WHTEJUIEKTA: BO3MOXXHOCTH W TIPUMEHEHHUE B

o0Opa3oBaTeNbHON cpejie.

4.4. Memoouueckue pekomeHOAYUU NO HANUCAHUIO HAYYHLIX MEKCMO8 (00K1a008, pedhepamos,
acce, HAYYHbIX cmamel U m.o.)

Ilepen Tem, Kak MPUCTYNUTh K HANKMCAHUIO HAYYHOTO TEKCTa, BAXXHO pPa3o0paThcs,
KaKoBa MCTHHHAS II€h BAIIETO HAYYHOTO TEKCTa - 3TO MOMOXKET BaM pPa3yMHO paclpe/IeiHuTh
CBOU CHJIBI U BpeMsl.

Bo-mepBpIX, CHavanma HYXHO ONPEACTUTHCS C HAeeH HAYYHOTO TEKCTa, a JJIs ATOTO
HEOOXO/MMO HAY4YHUThCS JHUOO OTHOCHTBCA K pasHbIM SBICHUSAM U (akTaM HECKOJIBKO
KPUTHYECKH (CBOS WAES — KaK MHAs TOYKA 3PEHUs), OO HAYYHTHCS YBIEKATHCS KaKUMH-TO
U3BECTHBIMH HJIEIMH, KOTOpBIE HYXKAAIOTCA B JIOpaboTKe (Maess — Kak ONTUMHCTHYEcKas
MO3WIIAS W HAIMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPraHU30BBIBATH CBOE BpPEeMs, Be/lb, KaK M3BECTHO, CBOOOJHOE (OT BCAKHX
TIIyIIOCTEeH) BpeMs — BaKHEHIee yCIOBHE HACTOSIIETO TBOPYECTBA, JUII HETO HAKOHEI-TO
nosBisieTcs Bpems. VHOria HMEHHO Ha OpraHM3alyi0 TAaKOTO BPEMEHM YXOJIUT HeManas 4acTh
CHUT ¥ TAJTAHTOB.

[Tucatp crnenyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC MOJIOKEHHS (OPMYIUPOBATH
YETKO M HEJABYCMBICIICHHO (4TOOBI M caMOMy TIOHSATHO OBLIO), a TaKXke CTPEeMsCh
CTPYKTYPUPOBaTh CBOW TeKcT. Kaxplii pa3 HaJ0 MPEACTaBIATh, YTO Ball TEKCT OyJEeT KTO-TO



YUTaTh M €My 3aXO04eTcs COPHUEHTHPOBAaTHCS B HEM, OBICTPO HAaXOIUTh OTBETHl Ha
WHTEPECYIOIIME BOMPOCH (3a0THO MIPEACTaBbTE c€0s1 HA MECTE TaKoro 4esnoBeka). [loHsaTHO, 4TO
paboTa, HamuCaHHAas «CIUIOIIHBIM TEKCTOM» (0e3 3arosioBKOB, 0e3 BBIACICHHUS KPYIMHBIM
mpudToM Hambojee BaXKHBIM MECT U T, 1.), Y KYJIbTYPHOTO YMUTATENsl JOKHA BBI3BIBATH
Ope3riMBOCTh M JIaXKe JKAJOCTh K aBTOPY (MCKIIOUEHHS] COCTaBISIIOT HEKOTOPHIE IpEBHUE
TEKCThI, KOTJa ¥ XKaHp ObLI MHOW M K TEKCTaM OTHOCWJIMCH MHAaye, J1a U CaMUX TEKCTOB ObLIO
ropas3/io MEHbIe — HE TO, YTO B 3MOXY «MH(GOPMAIMOHHOTO B3pPBIBa» M COOTBETCTBYIOIIETO
«HGOPMAITMOHHOTO MYCOPay).

O0beM TeKCTa W pa3auYHbIe OPOPMUTEIBCKHE TPEOOBAaHHMS BO MHOTOM 3aBUCST OT
MPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBEJICHUU MOPSIKOB.

Pedepar (mokmanm)- 3TO CaMOCTOATENBHOE HCCIEAOBAHHE CTYACHTOM OIpe/eIeHHON
po06JIeMbl, KOMITJIEKCa B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He nomkHa cOCTaBIATbCA M3 (ParMEHTOB CTaTel, MOHOTpaduii, MOCOOHIA.
Kpome mpocroro msnokenus (GakToB M IUTAT, B pedepare MOIKHO MPOSBIATHCS aBTOPCKOE
BUJICHUE TIPOOJIEMBI U €€ PELICHHUS.

PaccmoTpuM OCHOBHBIE ATambl MOJTOTOBKU pedepara CTYACHTOM.

Brimonnenue pedepara HauUMHAECTCS C BHIOOPA TEMBI.

3areM CTyOeHT HOpPUXOJUT Ha TMEpPBYI0 KOHCYJIbTAMIO K PYKOBOAMTENIO, KOTOpas
peIyCMaTpUBACT:

- 00CcyX/IeHHe 1eNU U 3a71a4 pPaboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIBTUPOBAHHE 0 BOIPOCaM N000pa JINTePaTyphl;

- COCTaBJICHUE TIPEIBAPUTENHHOTO MJIaHa.

Crnenyromum 3tanoMm siBisieTcsi pabora ¢ nuteparypoil. HeoOxomumasi nmrepartypa
MoI0UpPAETCs CTYJEHTOM CaMOCTOSITENBHO.

[Tocne mombopa MTEpaTyphl MeIeco00pa3Ho cAelaTh padounii BapHaHT IJIaHa PaOOTHI.
B HeM HyXHO BBIIEIMTH OCHOBHBIE BOIPOCHl TEMbl W THaparpadsl, pacKpbIBalOIUE HX
coJiepKaHue.

CocTaBlIeHHBII CHUCOK JHUTEPATyphl U MPEIBAPUTENbHBIM BapHaHT IJIaHA YTOYHSIOTCS,
COIJIACYIOTCSl Ha OYePEHON KOHCYIbTAIIMH C PYKOBOAUTEIIEM.

3areM HadyMHaeTcs CIEQYIOUIMM 3Tam paboThl - H3ydyeHUe JuTeparypbl. ToJbKO
BHUMATEJIBHO YWTasl U KOHCIIEKTHPYS JINTEPATYPY, MOXKHO pa3oOpaTbcs B OCHOBHBIX BOIPOCAX
TEMBI U MIOATOTOBUTHCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIepKaHus pedepara.
KoHcriekTupysl TEepBOMCTOYHHUKH, HEOOXOAWMO OTpa3uTh OCHOBHYIO HJCHD aBTOpa U €ro
HO3MLHI0 TI0 HCCIEIYyeMOMY BOMNPOCY, BBIABUTH MPOOJEMbl M HaMETUTh 3aJaud s
JATBHENIIET0 U3YYeHUs TaHHBIX MTPOOIIEM.

Cuctematuzansi ¥ aHaIU3 M3YYEHHOW JUTepaTypbl MO MpoOiieMe HCClIeA0BaHUs
MIO3BOJISIIOT CTYJICHTY HaIlucarb padoTy.

Pabounii BapuaHT TekcTa pedepaTa MpeAOCTaBIsSETCS PyKOBOAUTENO HA MpoBepky. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJAUTENb BMECT€ CO CTYIEHTOM 00CyXIaeT
BO3MOXHOCTH J0pabOTKU TekcrTa, ero odopmienue. Ilocne nopabotku pedepar cmaercss Ha
Kadeapy Ui ero OICHUBAHUS PYKOBOIUTEIIEM.

Tpebosanus k Hanucanuio pegpepama

Harmmcanme 1 pedepara sBisieTcst 00s3aTebHBIM yeaoBueM BoinosHeHus miaHa CPC mo
10001 TUCIMIUIMHEE TPO(ECCHOHANIBHOTO HUKJIA.

Tema pedepata MoxkeT ObITh BbBIOpaHa CTYIEHTOM W3 MPEJIOKEHHBIX B paboueit
nporpaMMe Hiu (OHJE OLEHOYHBIX CPEJCTB TUCLMILIMHBI, JTHOO ONpeaeseHa CaMOCTOSATENbHO,
UCXOJsl U3 HHTEPECOB CTyJdeHTa (B paMKax H3y4aeMoW JUCUMIUIMHBI). BpiOpaHHyio Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOIaBaTeNIeM.

Pedepar nomken ObITh HaMFCaH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBisaTh 20-25 cp.

Cmpyxmypa pedhepama:



e Bgenenue (ae Oonee 3-4 crpanui). Bo BBemeHHHn HE0OXOaUMO OOOCHOBATH BBIOOP
TEMBbI, €€ aKTyaJlbHOCTb, OUEPTUTh O0JIACTh HCCIIEJIOBaHUS, OOBEKT HCCIEI0OBAaHUS, OCHOBHbBIC
LIEJIM U 33JJa41 UCCIIEIOBAHUS.

e (OCHOBHas 4aCThb COCTOUT M3 2-3 pa3nesioB. B HUX pacKphIBaeTCs CyTh MCCIEIYyEeMOM
po0JIeMbl, MPOBOJUTCS 0030p MUPOBOH JIMTEPAaTypbl U UCTOUYHUKOB VIHTEpHET MO MpeaMery
UCCIICIOBaHMs, B KOTOPOM JA€TCsl XapaKTEPUCTHKA CTENEHH pPa3pabOTaHHOCTU MPOOIEMBI U
AaBTOpPCKAs aHaJIUTHYECKas OIICHKAa OCHOBHBIX TEOPETHYECKUX TMOJXOJOB K €€ pEeLICHUIO.
W3noxxeHne Marepuana HE JODKHO OTPAHWYMBATHCS JIMIIh OIUCATENILHBIM TOIXOJI0M K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO TakkKe JOJKHO COJIep)KaTh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMoi IPoOIeMbI M U3JI0KEHUE COOCTBEHHOW TOYKU 3pEHHS Ha BO3MOKHBIE ITYTH €€
pelieHusl.

e 3axmoueHue (1-2 crpanuipl). B 3axiitoueHnn KpaTKo M3JararoTcs JOCTUTHYTBIE NPU
U3yYEHHUH MTPOOJIEMBI IIEITH, TEPCHEKTHBBI Pa3BUTHUS HCCIETyEMOT0 BOIIPOCa

e CnucoK HCIOJNIb30BAaHHOM nuTepaTypsl (He MeHble 10 UCTOUYHUKOB), B al(haBUTHOM
nopsiake, 0o(pOPMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBUWIaMU. B CIIHCOK HCTIONB30BAaHHOMN
JUTEPATypbl PEKOMEHIYETCSI BKJIIOUATh PA0OTHI OTEYECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
Yuclie CTaThH, ONMyOJMKOBAaHHBIC B HAYYHBIX KYpHAJIaX B T€YEHHE MOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetn VIHTepHeT.

o [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaeHuro:

TEKCT C OAHON CTOPOHBI JIUCTA;

mpudT Times New Roman;

Kerib mpudra 14;

MEXCTPOUYHOE paccrosiHue 1,5;

noJIst: CBepXy 2,5 cM, CHU3Y — 2,5 ¢M, cieBa - 3 cM, cripasa 1,5 cm;
pedepar HomKeH ObITh PECTaBIEH B COPOIIIOPOBAHHOM BHU/IE.

Tlopsook 3awumsl peghepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHAX, MOCIE OKOHYAHUS pabOTHI
CTyJIEHTa HajJ HUM W HCIPABICHHS BCEX HEIOYETOB, BBISIBICHHBIX MPENOJaBaTEIeM B XOJe
KoHcynbTanuii. Ha 3amury pedeparta oTBOAUTCS 5-7 MUHYT BPEMEHH, B X0JI€ KOTOPOTO CTYJICHT
JOJKeH TI0oKa3aTh CBOOOJHOE BIIAJICHHE MaTepuaioM Mo 3asBieHHOM Teme. [lpu 3amure
pedepaTa MpUBETCTBYETCS MCIIOIB30BAaHUE MYJIbTUMEINA-TIPE3CHTAIIHH.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIEAYIOIUM KPUTEPUSIM:

* cobmoIeHne TpeboBaHUM K €ro 0)OPMIICHHIO;

* HEOOXOJMMOCTh M JIOCTATOYHOCThH IS PACKPBITUS TEMBI TMPHBEIACHHONH B TEKCTE
pedepara nHGOpMAIUH;

* YMEHHE CTy/IeHTa CBOOOIHO U3JaraTh OCHOBHBIE UJEH, OTpaKeHHbIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 33J]aBa€MBIX MperojaBaTelieM U COKYPCHHKaMH
BOIIPOCOB ¥ C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYNIEHTY, €CIIM B JOKJAJe CTYIEHT HCUEpIbIBAIOIIIE,
MOCIIEA0BATENHHO, YETKO M JIOTHUECKH CTPOMHO M3NIaraeT MaTepual; CBOOOTHO CIpaBISETCs C
3aJjla4aMy, BOTIPOCAMH W JPYTMMH BHJAMHU TPUMEHEHUS 3HAHWH; WCIIONB3yeT I HAITUCAHUS
JOKJIaJa COBPEMEHHBbIE Hay4YHbIE MaTepHallbl, aHAIU3UPYET TMOJIYyYEeHHYI0 HH(POPMAIIHIO;
MIPOSIBIISIET CAMOCTOSITETLHOCTh TPH HAITUCAHUU JIOKJIAJIA.

Oyenkxa «xopowio» BBICTABIAECTCS CTYACHTY, €CIM KAaueCTBO BBHIMIOJHEHHS OKJIana
JI0CTaTOYHO BbICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, FpaMOTHO U MO CYIIECTBY M3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI IO TEME JIOKIIA/Ia.

Oyenka «yooseremeopumenvbHo» BBICTABISIETCA CTYACHTY, €CIM MaTepual JoKiIajaa
U3JIAraeTcsl YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIACHT JIOIMYyCKaeT



HETOYHOCTH M OMIMOKM IMPH 3aIIUTE JAOKJIA/Aa, JaeT HEAOCTATOUYHO MPABUIbHBIE (POPMYINPOBKH,
HaOJII0AAI0TCS HAPYIIEHUS JIOTHYECKOH MOCIIE0BATEIbHOCTH B U3JI0KEHUN MaTepHala.

Oyenka «Hey0061emeopumenbHoy, BBICTABISAETCS CTYIEHTY, €CIM OH HE MOJIrOTOBUII
JIOKJIaJl WIN JOIMYCTUJ CyLlecTBeHHble OMMOKU. CTyHEeHT HEYyBEpEeHHO M3JIaraeT Marepuan
JIOKJIa/1a, HE OTBEYAET HA BOIPOCHI IIPETIOAABATEIIS.

Onucanue wKanvl oYyeHUu8aHusl

MaxkcruManabHO BO3MOKHBIN Oajul 32 BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Tekyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT MOJIyYMII 32 HEro
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJISI MaKCUMaJbHOTO Oasa. PedTHHroBBII
0aJu1, BBICTABIISIEMBIN CTYJEHTY 3a TEKyIee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYIEHTOM B
YCTAHOBJICHHBIE T'Pa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISICTCS CIEAYIOIINUM
o0OpazoM:

YpOBEHb BBINOJIHEHUS KOHTPOJIBHOIO PeliTunroBeiii  Gayn ® % or
3alaHus MaKCHUMAaJIbHOTO 0ajla 3a KOHTPOJBHOE 3a/1aHuE)

OTnuuHbIN 100

Xopommii 80

Y 10BIETBOPUTEIbHBIN 60

HeynosnerBopurenbHbIi 0

Tembl pedeparToB
ba3oBbIli ypOBEHb

Bo3moskHocT u npumenenue MU B oOpa3oBarenbHOi cpefe.

CoBpeMeHHbIe TporpaMMHbIE IPOAYKThI, OCHOBaHHbIE Ha V.

OOm1ast xapakTepucTHKa s3blka nporpamMupoBanust PROLOG.

DKCIepTHBIE U UHTEIJUIEKTYaIbHbIE O0yUYaIOLI1e CUCTEMBI.

Mognenu 1 anropuT™Mbl pacrio3HaBaHMs B SKCIIEPTHBIX CUCTEMaX.

Mogenu npeacTaBiIeHUs 3HAHUI.

OCoOEHHOCTH UCTIOJIb30BaHMsI CEMAaHTUYECKUX CETEeH JUIs MpeCTaBIeHUs 3HAHUM.
[IponykiuonHble 0a3bl TaHHBIX.

@peliMOBBIE MOJIETHN B CHCTEMAaX UCKYCCTBEHHOIO MHTEJUIEKTA.

OHTOJIOTUH U UX IPUMEHEHHUE B MPOPECCUOHAIBHOM 1€ATEIbHOCTH.
BosmoxHOCcTH cucteMbl Protégé i co3ngaHus OHTOJIOTH.

[Iporuo3upyroriyie HHTEIEKTyallbHbIE CUCTEMBI.

[Inanupyromue NHTENIEKTyaIbHbBIE CUCTEMBI.

OO0muit aHaNIM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IIaT(HOPMEHHBIX PEILICHUH.

CoNoOAWNE

N Y
rPWODNEO

I1oBBIIIEHHBIN YPOBEHb

Buibl 5KCTIEpTHBIX CHCTEM.

OcoOeHHoCTH Pa3pabOTKH Y4eOHOM IKCIIEPTHONU CUCTEMBI.
XapakTepuctuka 000504kH 3kcnepTHbIX cucteMm CLIPS.
HHTennekTyanabHble CUCTEMBI KOHTPOJISI U IPUHSATHS PEILIEHU.
[TonsiTre u oOuIMe XapaKTEePUCTUKN HEHPOHHBIX CETEH.
HelipoHHbIe ceTH B cucTeMax UCKYCCTBEHHOI'O MHTEJUIEKTA.
Ob6nacTi npuMeHeHUs] HeUPOUH(POPMATUKH.

Penakropsl oHTONIOT M.

OcnHoBbel RDF 1 OWL.

baiiecoBckas cTpaTerysi OLIEHKU BBIBOJOB.

Poccuiickue oOpa3zoBarenbHbIe OHIARH-TIIAT(OPMEI.

©CoNoR~WNE

[
= o




12. 3apyOexHble 00pa3zoBaTeIbHbIC OHIARH-TIIIAT()OPMBI.
13. Crenmann3upoBaHHBIE IPOTPAMMBI JJIsI HEYETKUX CHCTEM.
14.  Bo3moxsOocTH nporpammsl Scilab aiist paboThl ¢ HeYeTKMMHU 0a3aMU JaHHBIX.

4.5. Memoouueckue pexomeHOayuy nNo 8bINOIHEHUIO UCCIE008AMENLCKUX NPOEKMO8

HccnenoBaTenbckas mpoekTHas paboTra — 3TO TpymnmoBas paboTa, A BBIIOIHEHUS
KOTOpPOH HeoOXOAMM BBIOOp M NPUIOKEHHWE HAyyHOM METOIMKHM K IIOCTAaBJICHHOHM 3ajaue,
NOJydeHHe COOCTBEHHOTO TEOPETUYECKOTO WM OKCIEPHUMEHTAJIFHOIO MaTepuana, Ha
OCHOBAaHHMU KOTOPOI'O HEOOXOAMMO IPOBECTH aHAIU3 U clelaTh BBIBOABI 00 HCCIEIyeMOM
SBJICHUU. BBIMONHEHNWE TPOEKTa — 3TO BCEr/la KOJUIEKTUBHas, TBopueckas IIpakruyeckas
pabota, mpenHa3HauyeHHass [UId IOJYYEHUS OIpPEIEIEHHOrO MPOAYKTa WJIM HAy4HO-
TEXHUYECKOTO pe3yibrarta. Takas paboTa mojapasymMeBaeT 4eTKoe, OJHO3HAYHOE (POPMHUPOBAHUE
IIOCTaBJIIEHHOW 3ajJjaud, OINpeAEJIeHHE CpPOKOB BBIIOJHEHHUS HAMEUEHHOIo, OIpeieieHHue
TpeboBaHMil K pazpadbaTbiBA€MOMY OOBEKTY.

Beinmonnenue 1 rpynmnoBoro npoekrta sBISETCS 00s3aTeIbHBIM YCIOBHUEM BBIIIOJIHEHUS
CaMOCTOSITENIbHOM  paboThl MO JI000M JUCUMILIMHE NpOo(EecCHOHaIbHOrO NHKIa. Tema
IOPOEKTHOIO 3aJaHMs MOXXET ObITh BbIOpaHa CTYJIEHTOM U3 MpPEeNJIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPEICTB IUCIHUILIMHBI, THOO OmMpeaeseHa caMOCTOSTENBHO,
UCXO/1 U3 HHTEPECOB CTYAEHTa (B paMKax H3ydyaeMOW AMCUUIUIMHBI). BbplOpaHHyro Temy
HEOOXOMMO COTJIaCOBATHCS C IPEMOAaBATEIIEM.

Tpebosanus no 8bINOIHEHUIO U OOPMAEHUIO NPOEeKMA

[Ipu BbINOSHEHUH MPOEKTA IPUBETCTBYETCS paboTa B rpynne (2-3 uenoseka). [Ipoext —
9TO HCCllefioBaTeNbCcKass pabdoTa, B X0J€ KOTOPOH CTYAEHTHl JOJKHBI MPOJEMOHCTPHPOBATH
BJIAJICHHNEC HAaBBIKAMH HAyYHOTO WCCJIEIOBAHUSA, YMEHHS TPOBOJUTH aHAIW3, 0000maTh
UHGOPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM pEIICHUs NMpoOJIeMbl, paccMaTpUBaeMoOW B
MIPOEKTE.

IIpy moAroToBKE MaTepuanoB MPOEKTa CTYIEHTHl JOJDKHBI IPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMHA METOaMH KOMITBIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomwl yuacmuuxa npoekma.

JU1st KaKJI0TO U3 yYaCTHUKOB TPOEKTA OLIEHUBAIOTCS:

* mpo¢eccoHaNIbHbIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHue paboTaTh CO CIPABOYHOM M HAyYHOM JIUTEpaTypoil, OCYLIECTBISATh MOUCK
HeoOxonumoi uHpopmanuu B IHTepHeT;

* yMeHHe paboTaTh C TEXHUYECKHMHU CPEICTBAMU;

*  yMEHHE  TOJb30BATHCS  COOTBETCTBYIOIIMMHU  BBIIOJHAEMOMY  IPOEKTY
WH(POPMAMOHHBIMH TEXHOJIOTHSIMH;

* YMEHHE FOTOBUTh MaTepHalIbl MPOEKTa AJIsi MPE3EHTAIlMU: COCTABIATh U PelaKTUPOBATh
TEKCTHI, POPMHUPOBATH MPE3SHTALIUIO TIPOCKTA;

* yMeHue paboTaTh B KOMaH/IE;

* YMEHHUE ITyOJUYHO MPECTABISTH PE3yIbTaThl COOCTBEHHOH NI TETFHOCTH,

* KOMMYHUKa0€IbHOCTh, MHUIIMATUBHOCTh, TBOPUYECKHE CIIOCOOHOCTH.

Kpumepuu evicmaenenus oyenku y4acmuukam npoekxma
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YHUBEpCAJIbHbBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Tpodeccuona ’ OTtueTHOCT
Ouerika LHLLE COOTBETCTBYIOILUX WHUIUATUBHOCT .
P — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUUYECKUX CPEACTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)

«OTanyHO» Pabota Texuuueckue cpeactsa u | CTyaeHt [Ipoekt
BBIINOJIHEHA Ha | MH(OPMaLlMOHHbIE IIPOSIBUII IIpeJICTaBIIe
BBICOKOM TEXHOJIOTUM OCBOEHBI U | UHUILUATHUBY, H
npoeccuoHa | UCIOJIB30BaHBI IUIS | TBOPUECKUM MIOJIHOCTBIO
JBHOM peanuzanuu MPOEKTa | MOAXO/I, U B CPOK.
YpOBHE. MIOJIHOCTBIO CIIOCOOHOCTh K
[Ipencrasien BBITIOJTHEHUIO
HBIM MaTepHall CJI0’KHBIX
B OCHOBHOM 3aJlaHuH,
dakTuyecku HaBbIKM pabOThI
BEpEH, B  KOJUICKTUBE,
JIOITYCKaIOTCs OpraHu3alMOHH
HerpyOble bIe
dakTuyeckue CIIOCOOHOCTH.

HETOYHOCTH.
Crynent
CBOOOJTHO
OTBEYaeT Ha
BOIIPOCBI,
CBS3aHHBIE C
IIPOEKTOM.

«Xopomro» Pabora OOGHapy>KHUBaKOTCS Crynent [Tpoekt
BBITMIOJTHEHA HA | HEKOTOphle OMIMOKH B | JOCTATOYHO IIpeJICTaBIIe
JIOCTaTOYHO UCIIOJIb30BAaHUU COOTBET | MTOJIHO, HO 0e3 | H
BBICOKOM CTBYIOIIUX TEXHUYECKHX | MHUIIUATHBBl U | JOCTATOYH
npodeccuoHa | CpeacTB U | TBOPUYECKUX O TOJIHO U
JTBHOM UH(OPMAIIMOHHBIX HAXOJI0K B CpOK, HO
YpOBHE. TEXHOJIOTHIl BBITIOJTHIII C
Jonymeno no BO3JIO’KEHHBIE HEKOTOPBIM
4-5 Ha HETO 3a7a4yd. | U
bakTHUecKux HenopaboT
OINOOK. KaMH.
CryneHt
OTBEYaeT Ha
BOIIPOCBI,

CBS3aHHBIE C
IIPOEKTOM, HO
HEJ0CTaTOYHO
HIOJIHO.
«Y IOBIETBOPUTE | YPOBEHb OOGHapyXuBaeT CryneHrt IIpoekTt
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YHHUBEPCATbHBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Tpodeccuona ’ OTtueTHOCT
Ouetixa b HLLe COOTBETCTBYIOIINX WHUIUATUBHOCT .
P — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUUYECKUX CPEJICTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)
JBHO» HEJOCTAaTOYHO | HEJAOCTAaTOYHOE BBITOJTHIII claH co
BBICOK. BJIaJICHHE HaBBIKAMU | OOJIBIIYI0 YacCTh | 3HAUUTEIbH
Jomnymeno a0 | paboThl ¢ TEXHHYECKUMHU | BO3JIOKEHHOM Ha | bIM
8 CpelCcTBaMU U | HEero paboThI. OTIO3aHUE
(baKkTUYECKUX | COOTBETCTBYIOLIUMU M  (Goiee
OIINOOK. MH()OPMALITMOHHBIMHU HEJEeNN) H
Crynent TEXHOJIOTUSIMU HE
MOJKET MIOJIHOCTBIO
OTBETUTH
JIIIIb Ha
HEKOTOpbIE W3
3aJJaHHBIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOEKTOM.
«HeynosnerBopu | PaGota He | HaBpikoB ~ pabotel ¢ | CryneHT IIpoexT He
TEIHHO» BBITIOJTHEHA TEXHUYECKUMU MPAKTUYECKH HE | CIaH.
583071 cpencTBamMu HeT, | paboran, He
BBHITMIOJIHEHA Ha | HH(OPMAIlMOHHbBIE BBITIOJTHUJI CBOM
HU3KOM TEXHOJIOTUM HE OCBOCHBI | 3a7au WA
YPOBHE. BBITIOJTHUIT JIUIIIb
Homymeno OTAEIbHBIE  HE
6onee 8 CYIIECTBEHHbIE
(dakTHIeCKUX MOpYYCHUS B
OLINOOK. IpyIIOBOM
OTBeETHI Ha MPOEKTE.

CBSI3aHHBIE C
MIPOEKTOM
BOTIPOCHI
0OHapyXHBaIO
T
HCIIOHUMAHUEC
npeaMeTa U
OTCYTCTBHE
OpHUEHTAIlNH B
Marepuane
MIPOEKTA.




Cmyoenmul 00124CHbI: 3AIUTUTH MPOEKT B PEXKUME MPE3CHTALMH, NPEIbIBUTH (HaIbI
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccka3aTb O TEXHOJOTHSX, WCIONB30BAaHHBIX HMH IIPH
BBIIIOJIHCHUH IIPOEKTA, J1aTh OIIEHKY pabOoThI KaXI0T0 WICHA TPYIIIEI (eciu npoekm epynnosoil).

HpI/IMepHLIe TEMbI J1JIf1 BBINIOJIHCHUA NMIPOCKTHBIX 3aJaHui

1. Hcropus pa3BuTUS UCKYCCTBEHHOTO UHTEJUIEKTa B Poccum.

2. Hctopus pa3BUTHS UCKYCCTBEHHOI'O MHTEIIEKTA 32 PYOEkKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B mpodeccHoHanbHOM cdepe (B 3aBUCHMOCTH  OT
HaIpaBJIEHUs OATOTOBKH).

4. AHanu3 JaHHBIX y4eOHOW aKTUBHOCTH 0Oydarommxcs ¢ npuMmeHenuem M.

5. AHanu3 00pa30BaTeNbHBIX JaHHBIX IPOEKTHOMN JEATEILHOCTH.

6. Google Data Studio kak cpeicTBO aHAJIN3a ¥ BU3yaIM3alllui 00pa30BaTEeIbHBIX JaHHBIX.

7. Pa3paboTka OHTOJIOTUH MPOPECCHOHATBHON MPEAMETHOM 00JIaCTH.

8. IpuHuuns! pa3paboOTKH CUCTEM aIalITUBHOTO OOYYCHUSI.

9. 3apy0OexHble CCTEMBbI aalITUBHOIO O0yUYEeHHUS.

10. Poccwuiickue cuCTeMbI aJanTUBHOTO O0YICHHS.

11. Knaccudukanus HCKYCCTBEHHBIX HEMPOHHBIX CETeHl.

12. I'mybokue NCKYCCTBEHHbIE HEHPOHHBIE CETH IS PEUICHHUS 3a1a4 INITAHUPOBAHUSI.

13. I'ny6okue NCKYCCTBEHHbIE HEHPOHHbIE CeTH Ul PELICHUs 3a7ay IPOTHO3UPOBAHUS.

14. I'ny0oKkHe WCKYCCTBEHHBIC CBEPTOUHBIC HEHPOHHBIE CETH JUIsl pEHICHUs 3aj1ad
pacrio3HaBaHUs N300pakeHH.

15. CpaBHHTENBbHAS XapaKTEPHCTUKA TIOJMHOCBSI3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX ceTel JUIsl pelleHus 3a1a4 KiIacCu(pUKauy U KJIacTepu3aluu.

4.5. Memoouueckue pexomeHOayuu no NOO20MOBKe K IK3AMEHAM U 3a4emam

N3ydyenne mHOTUX 0OMIENPO(ECCHOHANBHBIX M CHEIHANBHBIX JUCIUIUIMH 3aBEPIIAETCS
sk3aMeHOM. [loIroToBKa K AK3aMeHy CIIOCOOCTBYET 3aKpEIICHUI0, YIIyOJeHUI0 U 0000IICHIIO
3HaHMM, TONy4aeMbIX, B TIpollecce OOy4YeHHs, a TakkKe MNPUMEHEHHI0 HX K PEIIeHUI0
PAKTUYECKHUX 3a/ad. ['0TOBACH K SK3aMeHy, CTYICHT JIMKBUAMPYET MMEroIuecs mnpoOessl B
3HAHUSX, YIIIYOJIAeT, CUCTEMATH3UPYET U YIOPSAOYMBAET CBOM 3HaHUS. Ha sKk3aMeHe cTyneHT
JEMOHCTPUPYET TO, YTO OH MpPUOOpen B Tpoiecce OOydeHUs MO KOHKPETHOM y4eOHOMU
TUCITUTLINHE.

DK3aMEHAI[MOHHAsI CECCHS - ATO CepUs DK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM TLIAHOM.
Mexny sk3amenamu uHTepBan 3-4 mus. He cnemyer nymatek, yto 3-4 AHS JOCTATOYHO MAJIs
YCHGIHHOﬁ IIOATOTOBKH K DK3aMCHaM.

B ot 3-4 nHS HYXKHO CHCTEMATH3UPOBATh yXKE MMEIoIInecs 3HaHud. Ha KoHCynbTanuu
nepea 3K3aMCHOM CTYJACHTOB IMO3HAKOMAT C OCHOBHBIMU Tpe60BaHI/I5IMI/I, OTBETAT HAa BOSHUKIIINEC
y HUX Bompockl. [loaToMy mocenienre KOHCYIbTaIiil 0053aTENbHO.

Tpe6OBaHI/I$[ K OopraHusalvy IMOATOTOBKH K 3K3aMCHaM TC€ XKE, 4YTO W IIPU 3aHATHUAX B
TEYCHHE CEeMeCTpa, HO COONII0IaThCs OHU JOJDKHBI Oojee cTporo. Bo-mepBhIX, OYeHBH BaXKHO
COOITIO/IEHHE peKrMa JIHS; COH He MeHee 8 4acoB B CYTKH, 3aHSATHsI 3aKaHYMBAIOTCS HE TIO3THEE,
yem 3a 2-3 waca no cHa. OnTuUManbHOE BpeMs 3aHSATHA - YTPEHHHE W JHEBHBIE 4achl. B
IepepblBax  MEXAY 3aHATHAMH  PEKOMEHAYIOTCS IPOrYIKM Ha  CBEXEM  BO3IYXE,
HEYTOMUTEINbHBIE 3aHITHsI CIIOPTOM. BO-BTOPBIX, HAIMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexknuii. Jlaxke B TOM ciiydae, eciu ObUTa TMPOIyIIeHa Kakas-Tu0o0 JIEKIUs, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHUTH (TiepemnucaTh ee Ha Kadenpe), 00aymMaTh, CHATh BO3HHKIIHE BOMPOCHI
JJIs1 TOTO, 4TOOBI 3aIlOMHHAHNE Marepuaia OBLIO OCO3HAHHBIM. B-TpeTBI/IX, IIpu MOATrOTOBKE K
9K3aMEHaM Yy CTYAEHTa JOJDKEH OBITh XOpOLIMH y4eOHHMK WM KOHCHEKT JHMTEpaTypHl,
NPOYMTAHHOM IO YKa3aHUWIO MPETOAaBaTeNsi B TCUCHHE CeMecTpa. 37ech MOXKHO I(PPEKTHBHO
HCIIOJIB30BAaTh JIMCTHI OIIOPHLIX CUTHAJIOB.



Bravane cinemxyer mpocMOTpPETh BECh MAaTe€pHUall MO CIABAEMOM AUCLUUIUIMHE, OTMETHUTh
st cebst TpyaHble Bompochkl. O0s3aTelbHO B HHUX pa3oOparbes. B 3akimodeHuwe eme pas
[[EJIeCO00Pa3HO TMOBTOPUTH OCHOBHBIE TIOJIOKEHUS, HWCIONB3Ysl MPU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTudeckasi IOJrOTOBKA K 3aHATUSM B TEYCHHUE CEMECTpPA MO3BOJIUT UCIIOIB30BATh
BpEMs DK3aMEHAIIMOHHOM CeCCHH ISl CHCTEMAaTH3alluy 3HAHHH.

1. KoHTpPOJb caMOCTOSITEJILHOI PadoThI CTYJI€HTOB

KonTponb camocTosiTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIEM B ayIUTOPHUU.

[IpenycMoOTpeHsl cienyromue BHABI KOHTPOJISL: coOeceqoBaHuE, OICHKa pedepara,
OIICHKA MPE3EHTALINH, OLIEHKA Y4acTHUs B KPYTJIOM CTOJIE€, OLIEHKA BBIIIOJHEHUS IIPOEKTA.

[lonpoOHbIE KpUTEpUU OLIEHMBAHMsI KOMIIETEHLMH IpuBeneHbl B (DoHAE OLIEHOYHBIX
CPENCTB JJIsl IPOBEACHUS TEKYILEH U MPOMEKYTOUHOU aTTECTALlUU.

2. Cnucok autepatypsbl AJs Bbinoanenuss CPC

OcHoBHast JiMTeparypa:

1. [TamemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTEIeKTyadbHBIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TanpmoB. - Camapa : [ToBomkckwii
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenne B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : ydeOHOE
nocob6ue / JI. B. Cricoes, O. B. Kypunra, /[. K. I[Ipockypun. — Mocksa : Aii [Ilu Ap Menaua,
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