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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,
npohecCHOHANBHBIX 3a7a4;
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
peleHHs IPAKTUYECKHX 3a/1a4 B IPEIMETHOM 00acTu.
Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € JIAHUPYEMbIMHU Pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Kon, popmynuposka
KOMIIETEHILIUH

Kon, hopmynmnpoBka HHIUKATOPA

IInanupyemsble pe3yabTaThl
00y4YeHUs 10 JUCIUTUINHE
(Moymi0), XapaKTepHu3yoIue
3Tanbl GOPMUPOBAHUS
KOMIIETEHIINI, MHIUKATOPOB

VK-1 Cnocoben
OCYILIECTBIISITH TIOUCK,
KpPUTHYECKHUM aHAIU3 U
cuHTe3 HH(popMaIuy,
NPUMEHSTh CHCTEMHBIH
MOJIXO/1 AJISl pEILICHUS
MOCTaBJICHHBIX 33124

NO-1.YK-1. Beimenser mpoOIeMHYIO
CUTYaIIUIO, OCYIIECTBISICT €€ aHaN3 U
JIUaTHOCTHKY Ha OCHOBE CHCTEMHOIO
MoJIX0/1a

WJ-2. YK-1.
oToop "
nHpOpMAITUH
AIbTEPHATUBHBIX BapUaHTOB
CTPaTErUIeCKUX pereHuit B
MPOOJIEMHOM CUTYaITUH

OCYHICCTBIIACT IIOUCK,
CHUCTEMATHU3AIINTIO

JUTST oTpeNeIeHNs

NA-3. YK-1. onpenensier 1 OLleHUBAET

pHUCKH BO3MOKHBIX BapHaHTOB
pemieHu  NpoOOJNEMHON  CUTyauuw,
BBIOMpAET ONTHMAIBHBIA BapHaHT €&
pemieHus
TIK-4 Cnocoben | MI-1. [1K-4. CnocobeH
aJanTHpOBaTh U | ODHEHTHPOBATECA B  COBPEMEHHBIX
MOJTUPHUIIIPOBATH TEHJIEHIUAX  Pa3BUTHA  LUPPOBBIX
CHEIMATU3UPOBAHHOE TEXHOJIOTHH, BBHIOMPATh TEXHOJIOTHH
nporpaMMHoe oOecrieueHue, | Ui  MPOrpaMMHBIE  CPEACTBA IS

METOIbI n AJITOPUTMBI
CHCTEM HNCKYCCTBCHHOI'O

PEIICHUA MMOCTABJICHHBIX 3a1a4

['0OTOBHOCTH TPHUMEHSATH TPU
pelIeHU 3amaq
npodeccnoHaNbHOMI
JeSITeTTbHOCTH
CIeUATN3UPOBAHHOE
porpaMMHOE oOecreueHue
U METOJbl HCKYCCTBEHHOTO
MHTEIJICKTA.

['oToBHOCTH pazpabaTbIBaTh
OCHOBHBIE MOZYIT!
UHTEJUICKTYaJbHBIX CHCTEM,
BJIJICTh NTPUEMaMH PELICHUS
OpaKkTHYECKUX  3a7ad B
NpeMETHOH 00JIacTH.




MHTEIUIEKTA ¥ MAaIIMHHOTO
o0yueHus B
poheCcCUOHANTBHOMN
JeSITeIbHOCTH

UA-2. TIK-4. CnocobGeH NpUMEHSTH
pu penIeHuH 3ama4y
npodeccnoHanbHON JeSITENIbHOCTH
CHECLUAIN3UPOBAHHOE  MPOTPaMMHOE
obecrieueHue u METOABI
HCKYCCTBEHHOTO MHTEIUIeKTa "
MaIIMHHOTO 00YyYeHHsI

HJI-3. I[IK-4. Crioco6eH 000CHOBBIBATH
NPUMEHEHHE  TOr0  HWIH  HHOI'O
QITOPUTMa MAIIUHHOTO OOYYEHUS IS
pelICHUs KOHKPETHOM 33a]1auu

nJ-4. I1K-4. CnocobeH
pa3pabaThIBaTh MIPOTPaMMHOE
oOecrnieueHre, OPUTHHAIBHBIC MOJCITH
158 AJITOPUTMBIL HCKYCCTBCHHOTI'O

MHTEJUIEKTA ¥ MAIIMHHOTO OOyYEeHUS B
poecCHOoHaTbHON ACSITEIBbHOCTH

1. HammeHoBaHme NMPAKTHICCKUX 3aHATHIl

MHTEIJUIEKTa IPY BHEIPEHUU
UPPOBBIX 00Pa30BATEIBHBIX
1aTOpMEHHBIX PeLICHUH

Ne HaumenoBanue tem nucuuiuinssl, | OObeM yacoB N3 Hux npaktuyeckas
HUX KPaTKOE COJIEPIKAHUE MMOJATOTOBKA, YaCOB
8 cemecTp
1. IIpumenenue UM B coBpeMEHHOM 4
KU3HU
2. [MporpamMmMHOe obecnieueHue 1
OHJIaliH CEPBHCHI, IPUMEHSEMBIC B
nun
3. MeTo/1bl ICKYCCTBEHHOTO
MHTEJJICKTa B COBPEMEHHOM
obpazoBaHuH
4, IIpuMeHeHne UCKyCCTBEHHOTO

SN

Uroro 3a 8 cemectp

SN

Hroro




CTPYKTYPA U COJAEPKAHUE ITPAKTUYECKHNX 3AHSTHUN

IIpakTnueckasi padoral.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

Bonpocs! (koMneTeHUMH, HABBIKH) J1JI OCBOCHHUS:
1. U3yunTh COBpEeMEHHBIE MPOTPaMMHBIE IPOIYKTHI, OCHOBaHHbIEe Ha N
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH TPOTPAMMHBEIX CPEACTB C

npuMmeHenueM M.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHUE PECKOMECHAAIINHA

3amanue 1

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

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

programmy

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

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

Onpenenute ux HapaBJICHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

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

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJinu3a

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



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

Cnenaiite BbIBoji O pbiHke I[10. Paccuuraiite yaenpHBIM Bec 1O 001acTH
npumenenus [10. M306pa3ute pe3yabTat rpa@uiecku (IOCTPOUTE TuarpaMmmy).

IIpakTHyeckas padora?
®opmajau3auus 3 HAHU A
HUcnonb30BaHue CeMAHTHYECKUX CeTel /1M NMPeACTABJICHUS 3HAHUH

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

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

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auamm AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHYeCKasi Ce€Th — OTO OJMH U3 CHOCOOOB TIPEICTABICHHUS 3HAHUU.
M3HayanpHO CeMaHTHWYeCKas CeTh OblIa 3ayMaHa KaK MOJENb MPEICTAaBICHUS
JOJITOBPEMEHHOW TaMATH B TICMXOJIOTHH, HO BIIOCICACTBUU CTaja OJHUM U3
crioco0oB npejcraBieHus 3HaHui B C.

CemaHTHKa — O3HAYacT O6HII/IC OTHOHICHUA MCKIY CHUMBOJIAMH 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 OCYIIECTBISETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
IIPEICTABJICHNUS] 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexut) u PART OF (sBnsieTcst 4acTbio) OTHOIICHHE:
LIEJI0€ — YaCTh.

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



1s-a 1s-a

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

Pacmmpenne ceMaHTUYECKOU CETH

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

Iepuoa — «BECHA — JICTO».

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

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

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

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

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

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

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

5. cyaebHoM mpouenypbl. Jyru: OpUIHYECKOE JIMIIO, COOBITHE, MEPbI
BO3JIEHCTBHUSI, CIOCOOBI pacciieIOBaHusl.



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

1. OIIpCACIACHUA IPHHAIICKHOCTH KMUBOTHOI'O K OIIPCACIICHHOMY BHUAY, THUILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

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

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

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

Hcnonb3oBanue (ppeiiMoB /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 (ppeiiMe, K KOTOPOMY OH IpHUHaANIeKUT. OOBIYHO UMl CJIOTa
HE HECET HHUKAKOW CMBICIOBOW HArpy3Kd M SIBJISICTCS JIMILIb HACHTU(UKATOPOM
JIAHHOI'O CJIOTA.

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



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

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

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

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

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

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

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

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pepeHInu.

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

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



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

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

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

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

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

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

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

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



JlabopaTropHsbie padoThl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananm3upoBaTh CO3/aBaTh NpaBWiIa ISl TPOBEPKH

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

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

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

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

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

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

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



IIPUMEPBI, OTIMCAHHBIE HUKE MOTYT UX HE IPHUIECPKUBATHCS.

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

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

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

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

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

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

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

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €l HET CMBbICHIA JaBaTb YHHKaHbHLIﬁ
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rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
HmenHO A7 TakuX BEpIIMH U BBeJEH oOcyxnaeMblii Tun. [Ipu sTom He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMapTdoH oO0namaeT  psaoM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
cyuHocTh. [Ipu 3TOM 17151 HaC OH SABJIETCS HEOTHEMIIEMOM YacThiO cMapT(doHa, a
MPOU3BOJUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIC MOJAEITU IHUCIUIES OT Pa3HBIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHUK. Torga MOXeET ObITh
1eJIecO00Pa3sHO HCIOJIB30BaTh IycTyl0 BepuminHy. C Ipyrol CTOpOHBI, €Cid
IIPOU3BOMTEIIb IPUCBOMI IAHHOMY JHCILICIO ONPEAEIICHHBIN KO, TO MOXET ObITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
Opyroi cmaptdoH, a Taxke OyIeT Ipolle pealu30BbIBATh, HAIPUMEP, 3aIPOCHI
JUISL OIIPENIEIICHUSI CEPBUCOB, /1€ €CTh B HAJWYMM JAaHHBIN qucruiei. s npumepa
IIyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PELICHUE™ y KOHKPETHOI'O

JUCILICS

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

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-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 «paspelleHue rop—, «paspemeHue 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 UACHTU(PUKATOpPA TMOHITHUA B HeMm. Hanpuwmep,

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

MOHSITUE «phonel— B b3 TOBapOB C UACHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UTtoOb He mnHcCaTh KaXABIH pa3 MOJHBIN
unaeHtudukarop b3 wiam mpocTpaHcTBa MMEH, €ro 3aMEHSIOT Ha mnpeduxc.
Hampumep, MoHO 3amucbiBaTh «mo:phonel—, rae mnoxg «mo:— Oyaer
noApazymeBathcs noiaHeiil [IR1 B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIINIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuchiBaeT THUIIBI, KOTOPHIC
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 moHATUs wu3 rdf, rdfs, xortopeie OyayT
UCIIOJIB30BAThCSA B pamMKax JaHHOM paboTel: rdfs:Resource (monsite pecypca,
onucanHoro panee), rdfs:Class (monstue xkmacca), rdf:Property (monsitue
otHomieHus ), rdfs:subClassOf (oTHoOIIEHHE, KOTOPOE OIpEeAeNsIeT «CyObeKT ™ Kak
noakiace «oowekrta™), rdfs:subPropertyOf (oTHomienue, kKoTopoe ompeaessieT
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOWIEHME, oOmpenesstonee Oo0JacCTh OINPEACIICHUs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOIIEHUE, Onpeestoliee 00J1acTh 3HAYEHUS APYTOTO OTHOIIEHUS ),
rdf:itype (OTHOIIEHHWE, KOTOPOE OMpeaeaseT «CYOBEKT™ KaK DK3eMILIP
«o0BeKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUN. OH
MMEeT HECKOJbKO BapHAHTOB CHUHTaKcHca (B TOM uuciie (yHKIIMOHATBHBIN), a
TaK)kK€ MOXET ObITh mpeoOpa3zoBaH B Jr000i u3 cunrakcucoB RDF. T.x. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCSA Kak
HajacTtporika Hax RDF, kotopass yTO4YHAE€T MNOAXOJ K CO3/IaHUIO OHTOJIOTHH,
paciImpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 MPOCTPAHCTBA
umeH owl).

b3, co3manneie ¢ wucnonp3oBanueM OWL mnpeamnonarator, 4to Ha HHX
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IPOU3BOJAMTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HENPOTUBOPEUHBOCTH b3,
BBIBECTH HOBBIE OTHOILICHHS.

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bcee mnonsitus, onucaHHble paHee B pamkax RDF, a Ttaxxke
HeKOTOpble HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanve MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca uyepe3 BblpakeHue. Hampumep, «Kamepodhon— — 310 TenedoH, KOTOPHIA
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHUEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI U YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJIKHBI OCTaBaThCs VUCTUHHBIMU. Hampumep, Ha OTHOLICHUE
«mnoTHOCThl IMKCcenei— MOryT OBITh HaJOXKEHbl OrpaHMYEHHs Ha 00JacTh
ONpENENeHUs] — IK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0e
yucio—. [Ipu sTom ecnu B 6aze 3HaHuit OyaeT Tpoitka «G mmoTHocThl IMKcenein
529, TO 3TO MOKET MPUBECTU KaK K omnoOke (ecinu G TOUHO HE MOXKET SIBISTHCS
DK3EMIUISIPOM Kilacca «Jlucruieli—), Tak M K BBIBOJY HOBOro oTHomeHus «G
rdfitype Jucmeni—.

Kak ywxe Obuio ckazano Bbeiie, OWL no0aBnser HOBbIE TOHSTUS U
aKcuoMBbl. J{71s1 naHHOM paboThl HEOOXOIUMBI CIIEIYIOIINE MOHITHSL:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBnsroniuiicst mpe1koM BcexX KJIacCOB. AHaJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [loaknacc otHommenuii (rdf: Property), cBs3bIBarOIINX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomenuii (rdf:Property), cBsi3biBaromnmx pe-

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

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



6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJIBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, re yl u y2 pa3zHsie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHomeHHe, NeKTapUpyIolee, YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMILISIPOM 00beKkTa-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, He0OOXOTUMBIE IS COCTABIICHUS BhIpaXeHH. by yT onuchiBaTh
npu nossieHun (owl:members,, owl:unionOf u 1.7.)

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

caMUX OTHOIIeHUH (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 mnpuBeneHHOro (parmMeHTa KiIaccOB BbIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBapy», «CmapTtdon». Takxke BblACIEHB HEKOTOPbIE OTAEIbHBIE COCTABIISIOLINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«ITpoueccop», «AkkymynsaTop». Cro/ia BbIJICICHBI TOJIBKO CaMbI€ BAXKHBIE YACTH,
KOTOpbIe OOJbllIeé BCEr0 HMHTEPECYIOT IOKyIarened M Haumbosee IEHHbl INpU
o0paboTke nHpopMaluu 0 ToBape. OcTanbHbIe XapaKTePUCTUKH OYyAyT 3a1aBAThCS
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KavyeCTBE MpUMepa TaKMX OTHOLIEHUH MOXXKHO BHJIETh: «TOJ
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 (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo n30OexaHue H3JIMIIHEH KOHKpeTHU3aluu (IIpH

peanu3anuy pas3fefieHHe JenaeTcs OuYeBHIHBIM 00pazoMm). B pamkax mpsmbix



HaCJIeTHUKOB «owl:Property» BbIneneHbl THIIBI BO3MOXHBIX OTHOIIEHUMN: «YacCTh»
(1151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(IaHHBIE CBOWMCTBA ONPEACISAIOT TPYIIy CBOWCTB, OOBEAMHEHHBIX OOIICH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yhOpouieHus: JanapHeimeir o0pabotku. I[lox TEKCTOBBIMU MMOApa3yMeBarOTCs
KOHKDETHBIE 3HA4YEHUsS, KOTOpPhIE IOTOM MOTYT OBITh MpeoOpa3oBaHbl B
nepeyucnseMbii Tun. B pamkax CBOOOAHBIX K€ OMHCAHUA MOTYT COJEP>KaTb
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3aMHCAaHHYIO Pa3HbIM 00pa3oM
U T.JA.), «unknown» (Tpymma XapakTEpUCTHK, H00aBIISIEMbIX 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. OctaBivecs (pparMEHTbl OMHCHIBAIOTCA
aHAJIOTUYHO U He 00JIaJatoT TOMOJHUTEIbHBIMA OCOOEHHOCTSIMHU.

T.k. onKcanue TOKHO MOAPa3yMeBaTh BO3MOKHOCTh cOOpa HHPOpMauu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
TOM OyJET MPOUCXOAUTH 100aBJICHUE HOBBIX CYIIHOCTEM:

1. IlosyunTh € AETAJIBHOM CTPAaHMIBI TOBAPA CIMCOK XapaKTEPUCTHUK B BUIE
«Ha3BaHHE
— TEKCT» U JPYTrUX HEOOXOAMMBIX OTAENIbHBIX IMOJIEH (CChLIKA, KOJA TOBapa,
KaTeropus u T.1.);
2 [IpousBectTn mouck mnoakiaacca kimacca «ToBap», COOTBETCTBYIOIIETO
KaTEerOpUM PacCMaTpuBAEMOro ToBapa. ECIu He HalIEH, TO CO3/1aTh,
3 Co3pmarpe 3K3eMIUISIp MOJYYEHHOro B .2 kinacca (jokanbHas 4vacth [RI
dbopmupyetrcs kak «Kox mnpousBoauTens» win kak «Koxg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaK0M XapaKTEPUCTUKA
4.1. IlpoBepuTh OTHOCHUTCS JIM XApPAKTEPUCTHKA K OMHCAHUS KaKOro-TO W3
noakiaccoB knacca «Hacts ToBapar. [loakmaccsl knacca «Hacte ToBapa», a

TAKKC OTHOLICHHS, CBA3aHHBIC C HUMHU 3a/IaHbl 3apaHCC U HC U3BMCHAIOTCS B



nporecce coopa uHGopMau. s KaKA0ro U3 TaKMX KIAcCOB 3aJar0TCs

CIHCKHU TOJel U mpaBmia MX mpeoOpazoBanus. KOHKpeTHbIE peanu3aiuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJIYYHTh 3K3EMIULIp (@ MPU OTCYTCTBHM CO3ATh)
COOTBETCTBYIOIIEH yacTu (popmupoBanus JokaibHOU yacTu IRI st Takux
yacTell Takke mpomucaHo B mpaBwiax u3 1. 4.1.). ns momxydeHHOTo
AK3EMIUISIPA 337aTh OTHOLIEHHWE, CBA3BIBAIOLIEIO €ro C pacCMAaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAWTH OTHOIIEHHE IO UMEHHU XapaKTEPUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKMM MMEHEM KaK JJ0YepHEEe CBOICTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3arh
DK3EMIUISIp TOBapa C paccMaTpUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJYYEHHBIM OTHOIIEHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOIMYECKOro Mmoaxoaa. B orimuum ot

PEISIIUOHHON MOJIETH, B JI0OOOM MOMEHT JIETKO MOTYT OBITh J0OaBJICHBI HOBBIC
OTHOUIEHUS, IPOU3BEAECH NIEPEHOC UX B APYTYIO IPYIITy, IPOU3BENCHO 3alaHUE UM
HOBBIX orpaHudeHuil. Takxke paboTa ¢ onMcaHueM MpeIMETHONW 00JaCTH B LIEJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WM JH000M MHTepecytoniel Hac mozaenu. [Ipu
TOM M3MEHEHUS, KaK MPAaBWIIO, HE BEAYT K JIOJITOMY OXHUJAaHHS (T.K. YaIlle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TosryuuB oOuiee HepopMaabHOE OMUCAHHE MOJIEIH, MOKHO MPHUCTYHaTh K
ee (popmanuzanuu u peanusauu b3 ¢ ucnonb3oBaHMEM KOHKPETHOTO CHHTaKCHCa
W/WIM  MHCTPYMEHTapus. OTH TMpoIlecchl OyayT JAelarbcs MNapajuielibHO ¢
UCITOJIb30BAaHUEM CUCTEMBI Protége.

[lepBoHayasibHO  TOCNIE  3allyCKa CHCTEMbl  HEOOXOAMMO  3a/1aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wumeHTHdUKATOp TaKXKe OMpenenser u 0a30BBIU
npedukc. Jns U300paKEHHON OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3aBACMBIX

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



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

File Edit View Reasoner Tools Refactor Window Help

@ goods (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 — maHensb B BKJIQJOK C

aKTUBHOMU BKJIaJKOM «Active ontology»; 0 — HAEHTU(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 ¢
aktuBHOM BKiaakol «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONKuK

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOIMMO CO3JaTh Hepapxuio KiaccoB. s 3Toro HE0OX0aAUMO

BBIJICNIUTh KJIACC, TMOJKIAcCCaMUd KOTOpOTO OyAyT BEpXHHE KIJIACChl Halen



uepapxun (B Hamem ciaydae owl:Thing, puc. 58). Ilocime »TOro BEI3BIBATH
KOHTEKCTHOE MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpaTh 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). Kaxxaas BBeieHHas CTpOKa B TAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (myTeM J00aBJIEHHS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRl co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onTosMOrmu}#{obpaboTanHoe mMs kiacca}» (B paMKax
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 OCTaJbHBIX (OTCTYIBI 3a7aeTcs Kak « Taby).
[Tocne nHaxatust Ha «Continue» MOSIBISIETCA OKHO, IpeJjararolee co3aarb s
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHomIeHus «owl:disjointWithy. [J{ns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue Cancel

Puc. 6 OxkHO co31aHus HepapXuM MOJAKIACCOB B cucteme Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepeiitu Ha Hee (puc. 7). 31aech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABICHUS  NO3BOJUT HAaM  yBUJETh KAaKM€ HMEHHO  TpPOWKH
WHCTPYMEHTAJIbHAsA CHCTEMa CO3/1ajla Ha JaHHBIM MOMEHT W Jy4dlle MOHSTh
KaK OHa paboTaeT (B HEKOTOPHIX CIIydasX MOBEACHUE CUCTEMbI MOXKET ObITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHUE MO ymMod4aHuto). [ns aroro
HeoOxoauMo coxpanHuTh 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 Bxknagka «OntoGraf» B cucteme Protégé

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

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

MOXXHO BMECTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue 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

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

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

#T.e. ar0 skBuBaleHTHO 3amucu <«:Axkkymynsrop rdfitype 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 TPYMIBI KJIACCOB OJHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITH PK3EMIUISIPAMH OJJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIIHI

[ rdf:type owl:AllDisjointClasses ;

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

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

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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



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

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

_k rdf:type rdf:List . _k rdf:first :ITporeccop . _y rdf:rest rdf:nill .
OT0 TakkKe MOXET OBITh 3amucaHo B  (PYHKIHMOHAIBHO

DisjointClasses(

:Axkymynsarop :ucreit :Kamepa :IIporeccop )

ucnojp30BanueM Manchester Syntax [7]).

CTHIIC:

[lormmanue CTaHAAPTOB M CHHTAKCHCa oOOJerdaer JaldbHEHIIyr0o paboTy c
OHTOJIOTHEH (B OCOOCHHOCTH paboTy C 3ampocamMH M PEIaKTHPOBAHUE OHTOJOTHHU
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdelica He Bce oneparuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3JIaHUS
MyCTHIX y3JI0B, HO MPHU 3TOM CHCTEMa B COCTOSHUW WX IOHATH B OOJBIIMHCTBE
ciyvaeB). TakyKe CTOUT OTMETUTh, YTO MHOTHE OITUCAHMS TaK WIIM WHAYC MTPUICTCS
IUCaTh CAMOCTOSITEIBHO B COOTBETCTBUU C OTpeeieHHbIM 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 Jlo6aBnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—

KHOIIKa J100aBJI€HUS UEPAPXUU OTHOIICHHI)

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

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

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

KJ1acc cyurHocren (puc. 9r).

4acrb

File Edit View Reasoner Tools Refactor V — - — :
% { \Data restriction creator Class hierarchy \
< htip ventologies com/goods I7 5 v T 7 s 5 |
e 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 e Tosapa
Classes  Object properties "
T= G| Asserted ~
v-mowl:topObjectProperty
b act |
= pa3peLieHue
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 wundpopmammm o Object Property B cucteme Protégé (a —

B

Irreflexive

i

BBIJICJIEHHOE CBOMCTBO «4acThb», O — KHOIKa J00aBJIEHHS HOBOM 00JacTH

ompezeNeHusi, B — KHOIKAa peJaKkTUPOBaHUs CyIIECTBYIOUIeHl  oOiactu

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

oTmpe/IeJIeHUs] CBOICTBA)



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

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

TEKCTOBOE

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

YHCIIOBOE

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

JIOTUYECKOE

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

CBO0OOIHOE



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

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

[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 OxnHo 3amanus o0nactu 3HadeHus s data property B cucteme Protégé

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

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



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

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

'Data range expression |
Built in datatypes |

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

OK Cancel

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

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

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

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



3 JIto6oe ckansipHOE 3HAYCHUE

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

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

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

‘ron_Beimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :gucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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



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

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

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

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

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

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



Hierarchy», BeiOpats kiacc «Cmaptdony».

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 — 3aganre OTHOIICHUS
rdfitype, 6 — 3ajjaHre OTHOIIIEHUH C UCIIOJB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTOJIb30BaHueM data property)

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

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



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

oTHo1ieHue (puc. 14).

SM-GI65FZPHSER X

SM-G965FZPHSER-DISP

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

OK Cancel

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

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property
- Asserted ~

Teawgniia_nupnyva
== 3aluTa_3KpaHa

0L NpovsEoaNTens

= KOHUIypaLusi_NpoLecce

== MaTepuarn_Kopnyca

= MOonenk nholieccona Type ®.. -

SM-G965FZPHSER

OK Cancel

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



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

:pa3penieHre BepTtukaib 1920 ;

:pazpenienue ropuszontaib 1080 .

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

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

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

OTHOILIIEHUH 0€3 MCITOJIb30BaHUS TAKHX IMyCTBIX Y3JIOB.

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

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



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

:popmat_sim_xkaptel "4FF";

:cTerneHb 3amuThl "IP68";

:oneparnmonHas_cucrema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_sim_KapT 2;

:00beM_oOmnepaTUBHON MaMsATH TO 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

‘MaKCHUMaJIbHBI_00BbeM KapThl_mnamsatu 16 400;

:MaTepuasl_kopmyca "merau”, "crekno";

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

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

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

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

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

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

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

:IMaroHajab_dKpaHa 6.2;

'TUIOTHOCTb_TUKcenen 529;

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

:paspemieHue _BepTukaib 1920 ;

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

:IpOM3BOAUTENL Mpoueccopa "Samsung" ;

:mozenb_nponeccopa "Exynos 9810" ;

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

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

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



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW _KaMmephbl "cBeTOauOIHAA" ;

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

:aBTO()OKYyCHPOBKa OCHOBHOW Kamepsbl | ;

'ONTHYECKAsl CTAOMIIM3allisi OCHOBHOWM KaMepshl | ;

'0COOEHHOCTH _OCHOBHOW _KaMephl "'CBEpXOBICTPHIN JaTYUK U300pakeHus,

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

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

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

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

:paspemeHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

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

:pazpernieHre BepTukaib 1920 ;

:pazpemienne ropu3oHTasb 1080 ;

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

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

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

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

0.

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

:pa3pelieHre BepTUKaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

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

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

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

‘Hanm4uue OecrpoBOAHOM 3apsiiku 1 .



Tenepb OCHOBHBIC JJAHHBIC BHCCCHBI 1 MOKHO ITPOBCPUTH OHTOJIOTHMIO HA HCIIPO

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

Reasoner

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

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

File Edit View aTools Refactor Window Help
< @®goods (h Startreasoner ° Ctrl-R

~ Search...
Active ontology > ry x OntoGraf x|
d
Ontology IRI m Configure Metrics
Ontology Version IRI - 6 Axiom 239
* HermiT 1.4.3.456 Logical axiom count 162
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Class count 8

Nhinat mranmarii Annnd 2
‘Ontology imports Ontology Prefixes General class axioms

Direct Imports

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

i

Puc. 16 3anyck Mmexanu3Mma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO C
NeHCTBUSMH BBIBO/IA, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHoIKa

3amycKa BbIBOJIA).

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

MIPUBECHHBIX BBIIIE NEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JJOJIKHO.



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 pacCcykJIeHul (a — cooO1eHne
0
npobJieMax B OHTOJIOTHH C MPEJIOKECHUEM 00BSICHEHHS; O — OKHO OOBSICHCHUI; B
— UH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

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

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

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

(puc. 196).



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

OIIPpCACIICHHBIM KPHUTCPHUIM.

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

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 BoiBenieHHbIE 3K3eMILTSIpHI Y Kilacca «Pa3penienue» 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 [lo ananoruu, 1ONOJHUTH 0a3y 3HAHUI ISl KATETOPUH «HOYTOYK» U «XO0JIO-

JUJIBHHUK»

Cosnanue defined classes B cuctreme PROTEGE

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

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

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



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

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

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

(puc. 20).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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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 Bknaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJOK C aKTUBHOM

BKiasikoi «DLQuery»; 6 — maHenb BbIOOpA THIA 3alpaIIMBAEMbIX CYLITHOCTEH; B —

I10JIE BBOJIA 3aIpOCa; T — KHOIKA BBIIOJIHEHUS 3aIIpOCca; [T — pe3yJIbTaThl 3a1pOca; €
— KHOTIKa JOOaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHust uHTepeiica BbiOepeM Bee IK3eMIUIphl Kiacca «CMapTdony.

Jns aToro HeoOxoaumo B moJjie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc

«CMmaptdon», BeIOpaTh OXKUJAEMbId THM pe3yibTaTa — SK3eMIULphl (puc. 200),

3anyctuTh 3amnpoc (puc. 20r). Ilocime 3TOro MOXXHO YBUAETh PE3yibTaThl (puC.

20m).



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

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

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

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

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

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

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

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

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

«ducnnen or I[Ipoueccop»



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

Cmaprdon»

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

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

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

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



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

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

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

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

(puc. 21).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv1.owl]
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo0aBiIeHHs

nH(popMaIuu 0 K3EMILISIpE

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

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



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

owl:Class ]

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

General class axioms

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

i

Puc. 22 [Ipumep 3anonnenus nois «Equivalent To» B onucanuu kiacca

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

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

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



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

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

)
)

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

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

rpynnaMm 1o omnpeneiaeHHbIM kputepusam. s storo ucnosb3oBasuch defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



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

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

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

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.



goods (http://myontologies.com/goods) : [Z:\D\educate\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 BBHITIOJTHEHUS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX NMPE(UKCOB AJIs TOTO, YTOOBI HE
3aMUChIBaTh TPOMO3JIKUE UACHTH(PUKATOPHI B paMKaX OCHOBHOW YacCTH 3aIpoca

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

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

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

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

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

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

#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca

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

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



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

WHERE {

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

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

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

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

ORDER BY DESC(?kamepa_ar)

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

LIMIT 2 OFFSET O

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MK ero moaKiacce

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



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

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOoBHE Ha "HOBU3HY" I0Jia BBIITyCKA

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

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

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

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

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

")

#nonoyHUTENbHAs BbIOMpaemMas nHpopManus (Mpy HAJTUYWHN )

OPTIONAL {?cmaptdon :koa_mnpousBoautTens 7Ko1}

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

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

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

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

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

(amepTypa, KOJMYECTBO KaMep, MPOU3BOAUTENb, METranuKCeIu, pa3pelieHue



BHUICOCHEMKH )

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

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

Manuu, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

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

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

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

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

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

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

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



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

MPOLLUIBIX paboTax.

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

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

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

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

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



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsvl.owl]
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@ goods (http://myontologies.com/goods) ~ Search...
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Name Query Comment
S1 AKKYMYNIATOD(?a) * eMKOCTb akkyMynAaTop MA uy(?a. ?v) * Bpema paboTbl ...
1S3 |AkkvymviSToDp(?2a) ! eMKOCTE _aKKVMVASTOD MA a = ————) |

6
New Edit Clone Delete

SQWRL Queries |OWL 2RL | s3]

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

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

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

To use the click R > Start ¥ Show

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

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

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

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File Name _
|S3 - 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 MMOHATHII; € — HACTPOUKHU BBIBOJIA)

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

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

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

B peXXHMax: Urpa, pabora, 0>ku1aHue.

JlabGopaTopHbie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. Hayunthcst peann30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

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

npobnemHot  cutyanmuu. CoBpemennble OC  Hadamu  pa3padaThIBaThCS



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

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

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

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



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

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Uoenmughuxayus.

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

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

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

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3aa4 J0JDKHA peraTh dKCIepTHas cucteMa?

- Kak aTu 3amaun MOTyT OBITH OXapaKTEPU30BAHBI HIIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs 1 B3aUMOCBSI3U MEXKy HUMU MCHOJIb3YIOTCS IIPU PEIICHUN

3aJa4uun BKCHCpTaMI/I?



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

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

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

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

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

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

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

- meroT 1 mo3a1auyu HAMMEHOBAHUS ?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- HMerorca M SACHBIE YACTUYHBIE THUIIOTE3BI, KOTOPBIE IIUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

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

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

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

WJIA HEBEPHA.



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

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

WIn

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

Ipumep npumenenus 6atieco8ckoll cmpamecuu OYeHKU 8b180008

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

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

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
nepuo Habmonenuii (173 nHs) cnabbrit Betep HaOmogancs 71 mens (71=19+52).
B 19 cnydasix Ha cieayroomuil 1eHb norojaa Obljia JOXKIJIUBOU, B 52 ciiydasx - 6e3
OCaJIKOB.

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

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



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

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

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

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

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

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

Hatimem Benu4uHbBI, HCOOXOIUMBIC JIJIT IPUMEHEHHUS (OPMYIIbI YMHOKCHHS
BEPOSITHOCTEM:

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

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

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

ITOJTYYUM:



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

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

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

CJICIYFOLIUMN BUL:

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 IKCIIEPTA 0 JaHHOMY ITPEAMETY.

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

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

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






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

3aganmue 1

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

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

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

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

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

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

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

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

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

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

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

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

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




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

Bomnpocsr:

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

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

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

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

Tr1 He onb3yemnibest "Mplbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecmn peanusoBsiBaTh naHHyr0o b3 B mporpamme «Mamasg OKkcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

®ann [lpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

Tw 6pocaeuwb BCe feAa panu HOBOW MIrpw?

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

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

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

3aganue 2

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



IIpakTuyeckas padora/.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMCHAAIIMHA:

3aganmue 1

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

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

\ V VYHUNBEPEAPNIM
&

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

Eduson

Learning. Better.

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




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

Ow

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

Uniweb)

DIGITAL A OCTOBER

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

Univer® |
Univer.tv — MenuaTteka BUc03aICcen JICKIIUM,

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

v \InternetUrok.ru
\ _— &

b =
L= —_

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



GCHUHTYUT

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

Fexlet

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

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

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

ViRDEBAiTET
YHABEPCUTE

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

Lektorium.TV . o o
Lektorium.tv — wmeauaTteka BHIE03aIlWCEH JIEKIIWH.

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

! '-‘-iSif‘!(?-:-‘_-.’,i@t’}.’(':f!‘!i';.l'u‘\

|_ Businesslearning.ru  — TOpOEKT MO3UIMOHUPYETCS — Kak
“cucTemMa JUCTAHIIMOHHOTO OwusHec-oOpa3oBanus’. I[IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoaHbelii MHCTUTYT MeHemxmenta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, IO KaXJOMy MOJYJI0 MOXHO MPOUTH JIUCTAaHIMOHHYIO
aTTecTaluio. Takke eCTh BO3MOKHOCTh ITPOMTH OYHYIO artectauuio (B Mockse) u
NOJIYYUTh cepTU(PUKAT TrocyAapcTBeHHOro obOpasua. OcyiiecTBisercss Mnpu




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

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

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

#& HeTONONA  Heromorus (http://netology.ru/) — miardopma

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

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MenieHnss KOPOTKHX KypcoB Ha JoOyro Temarwky. IIpemocrtaBiser
BO3MOXXHOCTh aBTOpPaM yCTaHABJIMBaTh IJIATHBIA JAOCTYII K KypcaM U IPOBEPSTH
3agaHus oOydaronuxcs. [IpoekT moka 4To HaxoauTcs O(QUIMAIBHO B CTaTycCe
«beTtay, ogHAKO yKe pa3MelieHo 0osiee 70 KypCOBYPOKOB.

OKNOW

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

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




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

~

YHUBEPCUTET

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

M2CH

MOCKOBCKMH FOCYAAPCTBEHHbIH YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W WHOOPMATHKN

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

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

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

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

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

o0 I aa R
u C .
WnrepaktusHas o6pazosarenss

seonmioes JCHILFU — 0Opa30BaTeNIbHBIA TOPTAT MHTEPAKTHBHOTO
00yd4eHUs eTeil MPH MOMOIIM HHTEPECHBIX TPOBBIX 3aIaHUN U 33/1a4.


https://lecta.rosuchebnik.ru/




Cnmcok Jureparypsl

OcHoBHas1 JiuTEpaTypa:

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

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

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

JlonoJIHUTeIbHAS JIUTepaTypa:

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

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

3. [MTaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIIEKTA : yuebHoe mocobue / C. U.
ITaBnoB. — Tomck : ToMCKHMI TOCYJapCTBEHHBII YHUBEPCUTET CHUCTEM YIPABICHUS U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe nocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#Hblil dpenepanbubiii yausepcutet, 2016. — Yacts 1. — 123 c. :
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1. OOmmue moJI0KeHUA

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

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

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

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

— HamucaHue JOKJIA/I0B;

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

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

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— THOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK W PEKOMEHIAIMH MO PEIIeHUI0 MPOOJIEMHOM
CUTYalluu;

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

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

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

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

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

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

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

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

Koz, popmynmrpoBka Kon, popmynupoBka HUHAUKATOPA [TnanupyemMelie pe3yabTaThl
KOMIIETEHITUA 00y4eHus 0 TUCIUILUINHE
(MomyII0), XapakTepU3yIOIIHe
3Tans! GOPMUPOBAHUS
KOMITETEHIINH, WHIUKATOPOB

YK-1 Cnocoben W-1.VK-1. Beimenser mpobnemHyio | ['OTOBHOCTh HMPHUMEHSTH IPH
OCYILIECTBIISATE IOUCK, CUTYalUIO, OCYIIECTBIACT €€ aHAIM3 U | perleHUH 3a11a4
I(pI/ITI/I'-IeCKI/Iﬁ aHaJIu3 u JUAarHoCTUKyY Ha OCHOBE CHUCTEMHOI'O




CHHTe3 HH(popManuy,
IPUMEHSTh CUCTEMHBIH
MOIXOJ JUIsl peIIeHus
MOCTaBJICHHBIX 3a]1a4

MoJIX0/1a
NA-2. YK-1. ocymiecTBiseT MOUCK,
otbop u CHUCTEMAaTH3ALINIO
uHpOpMaLUK AT oIpeeNICHHS
aNTbTePHATUBHBIX BapHaHTOB
CTpaTEeru4ecKux pelieHui B

poOJIEeMHOM CUTYalluH

NA-3. YK-1. onpenenser U OLleHUBAET
PpHUCKH BO3MOKHBIX BapHaHTOB
peumieHui  MPOONEMHON  CUTyauuw,
BBIOMpaeT ONTUMAJbHBIN BapuaHt ¢
peleHus

[1K-4 Crioco0en
aanTHPOBATh u
MOJTUPHUIIPOBATH
CIIeIMATH3UPOBAHHOE

nporpaMMHOe oOecreueHue,

METO/IbI Hu
CHUCTEM

AITOPUTMBI
HCKYCCTBEHHOI'O

HHTCIJICKTa W MAaIIMHHOI'O

o0yueHus
npohecCHOoHaANBHOMN
JeATeILHOCTH

B

Na-1. [1K-4.
OpPUEHTHUPOBATbCA B  COBPEMEHHBIX
TEHICHIUAX  pa3BUTHA  LUPPOBBIX
TEXHOJIOTHH, BBIOMPATh TEXHOJIOTUH
WY TNIPOTPaMMHBIE  CpENCTBA  JIA
peUIeHUs IOCTABJICHHBIX 331a4

Crocoben

NA-2. TIK-4. CnocobeH TpHUMEHSTh
npu pelLIeHU 3aga4y
npodeccuoHaIbHON JIESITSILHOCTH
CIICIIMAIN3UPOBAaHHOE  MPOTPAaMMHOE
oOecrieyeHue u METOBI
HUCKYCCTBCHHOI'O HHTCJIJICKTa u
MAaIIMHAOTO O0YYEeHHS

N/-3. [IK-4. Ciocober 000CHOBBIBATH
NPUMEHEHHWE  TOr0  WIH  HHOI'O
QITOPUTMa MAIIMHHOTO OOYYCHHUS JIs
pelieHrs KOHKPETHOM 3a1a4uu

n-4. I1K-4. Crocoben
pa3pabartbiBaTh MpOrpaMMHOE
obecrieueHne, OpUTrHHAIBHBIC MOJCIH
u AIITOPHUTMBI HCKYCCTBEHHOTO
HHTCIJICKTAa 1 MAallIMHHOT'O 06yquI/151 B
po(heCcCHOHAIBHON eI TEIbHOCTH

npo¢eCCHOHATBHON
JeSTEIIbHOCTH
CHeIHATH3UPOBAHHOEC
IporpaMMHOE OOecTeyeHHe
U METOJIbl HCKYCCTBEHHOTO
HHTCJIJICKTA.

['oToBHOCTH pa3pabarhiBaTh
OCHOBHBIC MOAyJin
MHTEIJUICKTYaJIbHBIX CHCTEM,
BJIAACTh MpUEMaMU PCIICHUA
NpaKTUYeCKHX  3aJa4 B
MPEIMETHOM 00JIaCTH.

2. Ilean W 3aa4M CaMOCTOSITEIbHON PaGoThI

Benymas nens opranmzanum u ocymectBieHuss CPC coBmagaer ¢ menbro oOydeHHs

cTyneHta — GopmupoBanue Habopa OOIIEHAYYHBIX,
KOMIIETCHIIMA Oyaymiero OakajiaBpa IO HAlpaBICHUIO ITOJATOTOBKH

oOpa3oBaHUEY.

HpO(I)eCCI/IOHaJIBHLIX Hn CIncouajabHBIX

«Ilemarornueckoe

[Ipu opranuzanuu CPC BaXHBIM U HEOOXOAUMBIM YCIOBHEM CTAHOBSTCS (POPMUPOBAHHE

YMEHHUSI CaMOCTOSTENIbHOW paboThl sl MPUOOPETEHHs] 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y94eOHOU W HaydHOU NesaTenbHOCTH. Llenbro camocTosTebHOM paboThl CTYJIEHTOB
SBIISICTCA OBJIAJeHUE (PyHIaMEHTAJIbHBIMH 3HAHUSMH, MPO(ECCHOHATBFHBIMU YMEHUSMH U
HaBbIKAMHU  JIEATENbHOCTH MO MpOoQMI0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENbCKON
NeSITeTbHOCTH. CamocrosarenbHass ~ paboTa  CTYyIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH M OPraHW30BaHHOCTH, TBOPYECKOTO MOAX0Aa K PELICHUIO
npo6JeM yueOHOTo U MpopeCcCHOHATBLHOTO YPOBHSI.

3amauamu CPC gBisgroTcs:

e cucTtemMaTuzalus U 3aKpeIuIeHue
NPaKTUYECKUX YMEHHUN CTYACHTOB;

MOJIYYCHHBIX TCOPCTUUCCKHUX 3HAHUM n



e yriyOJieHUE U pacIIupeHNe TeOPETUICCKUX 3HAHUM;

e (GopMUpOBaHHME YMEHHH HCIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHelHaIbHYIO JTUTepaTypy;

¢ DPA3BUTHUC IIO3HABATCJIbHBIX CHOCO6HOCT€I>'I U AaKTUBHOCTHU CTYACHTOB!: TBOp‘IeCKOﬁ
HHULIUATUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBCHHOCTU U OPIraHU30BaAHHOCTH,

e (GOpMUPOBAHHE CAMOCTOSITEIILBHOCTH MBIILJICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTnu3alliu;

® pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® CIOJb30BaHUE MaTepuaa, COOPAaHHOTO U IOJYYEHHOI'O B XOJE CaMOCTOSATEIbHBIX
3aHSATUI HA CCMHHApax, Ha NPAaKTUUICCKUX U MMPAKTHUYCCKUX 3AHATUAX, [TPU HAITUCAHUHN KYPCOBBIX
U BBITYCKHOM KBaJM(pUKAIMOHHOM paboT, Mg 3G(EeKTUBHON MOATOTOBKH K UTOTOBBIM 3aueTam
Y DK3aMEHaM.

3. TexHoyiornyecKasi KapTa caMoOCTOSAITEJIbLHON padoThI CTY/IeHTa

Konsr Cpencta u O0BEM 4acoB, B TOM YHUCIIE
peanusye TEXHOJIOTHH CPC KonraktH Bcero
MBIX B OIICHKH ast pabota
COMIIETH U] 1eATEIbHOCTH .
o CTYJICHTOB
U, npernojaBa
UHUKATO TeneM
pa(oB)
8 cemecTp
YVK-1 ITogroroBka mokmama | Jlokmian 10 5 15
[TK-4
YK-1 [TonroroBka Kk CobecenoBanue 4 1 5
[1K-4 1a00paTOPHBIM
3AHITHIM
YK-1 Pa3paboTka 3amTa mpoexTa 75 5 80
[1K-4 HCCIIeIOBATEILCKOTO
MPOEKTA
Wroro 3a 8 cemectp 89 11 100
Hroro 89 11 100

4. TlopsiioK BbINOJHEHUS] CAMOCTOATEIbHOI PadoOThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

ITpu pabote ¢ KHUro HEOOXOTUMO MOA0OpaTh JIUTEPATypy, HAYUYUThCS MPABUIIBHO €€
YUTaTh, BECTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS alaBUTHBIN 1
CHUCTEMATUYECKUI KaTaJIOTH.

Ba)xHo MOMHUTB, YTO palMOHaNbHbIE HABBIKM PabOThl ¢ KHUTOM - 3TO Bcerjga OosbIast
HKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHBI  1O0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumasi nutepaTypa MOXKET ObITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax 1Mo JaHHOMY KYypCy.

W3yuas maTtepuan mo y4eOHHKY, CIEAYyeT MEePeXOIuTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
1ocjie TPaBUIBHOTO YSACHEHHUS MpEeIbIIyIIero, OMNHChbiBas Ha Oymare BcE BBIKIAAKUH U
BBIYUCIICHHUS (B TOM YHUCIIE T€, KOTOpble B y4eOHUKE OIYLIEHbl MM Ha JIEKUUU JaHbl JJIs
CaMOCTOSITEIIbHOTO BBIBO/JIA).

[Tpu n3ydeHun 1000 AUCHUIUIMHBI OOJIBIIYIO U BXKHYIO POJIb UTPAET CAMOCTOSATENbHAS
UHAUBUyalIbHas paboTa.



Ocoboe BHHMaHHUE cJelyeT OOpaTUTh Ha OIpelesieHHe OCHOBHBIX IOHATHH Kypca.
CryneHT HOJKeH MoApoOHO pa3Ouparh MPUMEPHI, KOTOPbIE MOSCHSIOT TaKUE OMpPENEICHUS, U
YMETh CTPOWUTH aHAJIOTUYHBIE TPUMEPBI CAMOCTOATENbHO. HyXHO 10OMBAaTBHCS TOYHOTO
IpEJCTaBICHUsT O TOM, YTO H3ydaeulb. [lone3HO cOCTaBisATh OMOpHBIE KOHCIHEKTHI. [Ipu
M3yYEHUU MaTepuayia 1o y4eOHUKY MOJIE3HO B TeTpajau (Ha CHEIUaIbHO OTBEJIEHHBIX IMOJISIX)
JOTIOJHATH KOHCIIEKT JIeKIuil. TaM jke cielyeT OTMedaTb BOIPOCHI, BbIAEICHHBIE CTYJCHTOM
JUIsL KOHCYJIBTAllUU C IIPENOaBATEIIEM.

BriBoibI, MONTy4YeHHBIE B pe3yJbTaTe U3Y4YCHHs, PEKOMEHIyeTCS B KOHCIIEKTE BBIJCIATD,
4TOOBI OHH ITPU NEPEUUTHIBAHUY 3AIMCEH JTyUllle 3alIOMUHAIIUCH.

OnpIT MOKa3bIBaeT, YTO MHOTMM CTYJEHTaM IOMOTaeT COCTAaBJICHHE JIUCTa OIMOPHBIX
CHUTHAJIOB, COJIEPIKAIIET0 BKHEUIINE U HauboJiee 4acTo ynorpedsuseMbie GOpPMYIIbl U MOHITHS.
Takoil TUCT moMoraer 3anoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIHH, a TaKKe€ MOKET
CIIY’)KUTh TIOCTOSTHHBIM CIIPABOYHHUKOM JIJISl CTYICHTA.

UreHne Hay4YHOTO TEKCTa SIBJISIETCS YacThIO MO3HABATENbHOU AestenbHocTU. Ee menp —
U3BJICUEHHE U3 TeKCcTa HeoOxoauMoit nHpopMaru. OT TOTO HA CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHas BHYTPEHHSS YCTaHOBKA MpU OOpAlllEeHUU K MEeYaTHOMY CIIOBY (HAMTH HY>KHBIE
CBEJICHUS, YCBOUTHh WH(POPMALHIO MOJHOCTHIO WJIM YaCTUYHO, KPUTUYECKH MPOAHATH3HPOBATH
MaTepuai U T.I.) BO MHOI'OM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISIEMOTO JCHCTBUS.

Boiaensitor uemuipe ochoeénbie ycmano6Ku 6 UmeHuu Hay4Ho20 meKcma:

MH(OPMALIMOHHO-TIOMCKOBBIN (33/1a4a — HAITH, BBLACTUTH UICKOMYIO HH(OPMALIUIO)

ycBanBaromas (yCcwiMs YWTATeNs HANpaBiIeHbl Ha TO, YTOOBI KaKk MOXKHO IIOJHEE
OCO3HAaTh W 3allOMHUTH KaK CaMU CBEJCHHS H3JaraeMble aBTOPOM, TaK U BCIO JIOTHKY €ro
paccyXJ1eHHi)

AQHAJIUTUKO-KPUTHYECKAsl (YUTATeNlb CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepHall,
IIPOAHAIM3UPOBAB €r0, ONPEIETUB CBOE OTHOLIEHUE K HEMY)

TBOpYECKas (CO3AaeT y 4YMTaTeNss TOTOBHOCTh B TOM WJIM MHOM BMJI€ — KaK OTIPaBHOM
IYHKT JUJIS1 CBOMX PAcCyKJ€HUM, Kak 00pa3 /i NeHCTBUS MO aHAJIOTMH U T.I. — HUCIOJIb30BaTh
CYXKJIEHUS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaOMIoeHUs, pa3padOTaHHYI METOIUKY,
JIOTIOJTHUTP WX, TIOJJBEPTHYTh HOBOH MPOBEPKE).

OcHogHble 8U0bl CUCMEMAMUZUPOBAHHOL 3ANUCU NPOYUMAHHO2O:

AHHOTHpOBaHHE — TIPEAEIbHO KpPAaTKOE CBSI3HOE OINUCaHUE MPOCMOTPEHHOM WM
NPOYNUTAHHON KHUTH (CTaThH), €€ CO/IePKaHMsl, NICTOYHHUKOB, XapakTepa U Ha3HAYECHHUS;
[InanupoBanme — KpaTkas JIOTMYECKas OpraHM3alMsl TEKCTa, pacKpbIBaoILas

COZIepKaHUE U CTPYKTYPY U3yd4aeMOro Marepuana;

Te3supoBaHue — JAKOHHMYHOE BOCIPOM3BEJCHHE OCHOBHBIX YTBEPXACHMHU aBTOpa 0Oe3
npuBJeUeHHs (PaKTUYECKOro MaTepuana;

[uTtupoBaHue — AOCIOBHOE BHINUCBHIBAHUE U3 TEKCTa BBIIEPIKEK, U3BJICUEHUH, Hauboee
CYILLIECTBEHHO OTPAKAIOLIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKo€ U IOCIEIOBAaTEIbHOE M3JI0KEHHE COAECPIKAHMS
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN cr1oco0 M3N0KEeHUs COAeP )KaHNUsI KHUTH WM CTaThU B JIOTHYECKON
nocienoBaTenbHOCTH. KOHCIEKT akKyMylupyeT B cebe MmpeablayIe BUAbl 3alKiCH, TT03BOJISIET
BCECTOPOHHE OXBAaTUTh COJIEPKAHNE KHUTH, CTaThbU. [103TOMY yMEHHME COCTABIIATH IUIAH, TE3UCHI,
JleaTh BBIIMCKU U JPYTHUE 3alIUCH OIIPENEIIAeT U TEXHOJIOTHUIO COCTABIICHUs KOHCIIEKTA.

Memoouueckue pexomenoayuu no cOCmMasieHu0 KOHCNeKma.

1. BHUMaTenbHO NMPOYUTANTE TEKCT. YTOYHHUTE B CIIPABOYHOM JUTEpAType HETOHSITHbIE
cinoBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JJAHHBIE HA MOJISI KOHCIIEKTA;

2. BeienuTe riaBHOeE, COCTaBbTE IJIAH;

3. Kpatko chopmynupyiiTe OCHOBHBIE MOJOXKEHHSI TEKCTa, OTMEThTE apTyMEHTAIUIO
aBTOPA;



4. 3akoHCHEKTUpPYHTE  Marepual, 4YeTKO  cieays  nyHkraM  IuaHa.  Ilpu
KOHCIIEKTUPOBAaHUM CTapalTeCh BbIPA3UTh MBICIb CBOMMH CJIOBaMH. 3allMCU CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nuTatel. LluTHpys, yuuThiBaiiTe IJAKOHUYHOCTh, 3HAYUMOCTh
MBICIIH.

B TekcTe KOHCIIEKTa JKesIaTelIbHO IPUBOAUTL HE TOJIBKO TE€3UCHBIE MOJI0XKEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopmIleHMH KOHCIIEKTa HEOOXOIMMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npe/uiokeHus. MBICIM aBTOpa KHUTHM CIEAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEIFHOCTH HAMCAHHOTO. YHCIIO TOTIOJHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alMCH  JOJDKHBl  paclpelesaTbCsi B ONpeleeHHON
IIOCJIEI0BATEbHOCTH, OTBEYAOIIEH JIOTMUECKON CTPYKTYype IpousBeacHus. s yrouHeHus u
JIOTIOJIHEHUSI HE0OXO0AUMO OCTaBJIATh IOJIS.

OmnazieHre HaBBIKAMHM KOHCIEKTHPOBAaHUS TPeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue pexomeHnoayuu no noO20MoeKe K NPAKMUYECKUM U JAa00pamopHuiMm
3aHAMUAM

JUig Toro 4TOOBI MPAKTHUYECKHUE U JIAOOpATOpHBIE 3aHATUS INPUHOCHWIN MAaKCUMAJIbHYIO
[0Jb3y, HEOOXOOUMO TIIOMHMTb, YTO YIPaKHEHHWE U pelIeHUe 3ajJady MPOBOAATCA IO
BBIUNTAaHHOMY Ha JIEKI[MSAX MaTepuagy M CBs3aHbl, KaK IpaBWIO, C JETalbHBIM pa3z00opom
OTJIENIbHBIX BONPOCOB JIEKIIMOHHOTO Kypca. CiaenyeT NoJ4epKHYTh, YTO TOJIBKO IOCJIE YCBOEHUS
JIEKLIIMOHHOI'O MaTepuaja C OMNPEJEIEHHON TOYKH 3peHHsl (a2 UMEHHO C TOH, C KOTOpOHl OH
u3jaraeTcs Ha JIEKIMX) OH OyAeT 3aKperIsaThcs Ha MPAKTUUYECKUX 3aHATHUAX Kak B pe3ysbTare
00CYX/IeHUSI ¥ aHaJIW3a JICKIMOHHOTO MaTepuaia, TaK M C MOMOIIBIO PEHIeHUs] MPOOIEMHBIX
cuTyauui, 3afad. IIpum 3TUX yCIOBUSX CTYIEHT HE TOJBKO XOpOILO YCBOMUT MaTepual, HO U
HAy4YUTCsl IPUMEHATHh €ro Ha IPAKTHKE, a TAKXKe IOJIyUYUT JOMOJIHMUTEIbHBIA CTUMYN (KM 3TO
OYEHb BAXKHO) JUIsl aKTUBHOW MPOPAOOTKH JICKIIUH.

[Ipu camoCTOSITENEHOM PELICHUH 3aJa4 HY)KHO OOOCHOBBIBATh Ka)/IbIil ATall pelieHus,
UCXOJS U3 TEOPETUUECKUX IMOJIOKEHUN Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH pEIICHHUS
npobsieMsl (3aaun), TO HYXKHO CpPaBHMTb MX U BBIOpaTh camblii pannoHaibHbIA. [lone3no no
Hayaja BBIUMCIEHUI COCTaBUTh KpaTKUM IJaH pemieHus npoOinemMsl (3agaun). Pemenue
NpoOJIEMHBIX 3ajja4 WM IPUMEPOB CIEAYeT M3Jjlararh MojApoOHO, BBIUMCIEHMS pacrojaraTh B
CTPOTOM TIOPSIAKE, OTHENssl BCIIOMOTAaTENbHBIE BBIUMCICHHMS OT OCHOBHBIX. PemeHus mnpu
HEO0OXOIUMOCTH HYKHO CONPOBOXKIATh KOMMEHTAPUSIMU, CXEMaMH, YePTEKaMU U PUCYHKAMH.

Crenyer NOMHUTB, YTO pELICHHE KaXI0M yd4eOHOM 3adayd JIOJKHO JOBOJUTHCS [0
OKOHYATEIBHOIO JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXHOCTHU C
BbIBOZIOM. [loiydeHHBIH OTBET cienyeT MPOBEPUTh CHOCOOaMM, BBHITEKAIOIIMMHU U3 CYyLIECTBa
naHHoW 3ajmaun. llonme3Ho Takke (eciu BO3MOXKHO) pellaTh HECKOJBKMMM CIocoO0amMu U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PelieHue 3ajad JaHHOTO THUIA HYKHO IPOJOJDKATh J10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pexomeHoayuu no camonpogepke 3HaHull

[Tocne n3yyeHUs: ONpenesIeHHON TeMBbI MO 3aIMUCSAM B KOHCIEKTE W Y4eOHHKY, a Takke
pElIeHUs] TOCTATOYHOI'O KOJMYECTBA COOTBETCTBYIOIIMX 333y HA MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIbHO CTY/AEHTY PEKOMEHAYETCsl, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BONIPOCHI 110 U3YUYEHHOM TEME.

B ciydae HE0OXOIUMOCTH HYKHO €Ili€ pa3 BHUMATEIbHO pPa300paThCs B MaTepHalle.

WNHorga HEXOCTAaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBICHSETCS TOJIBKO IPU
U3y4eHHH JalbHENIIero Matepuaia. B aToMm ciryuae Haslo BEpHYThCS Ha3aJ U MOBTOPUTH IIJIOXO
YCBOEHHBII MaTepuan. BakHbII KpUTEpUHl yCBOEHHUS TEOPETHYECKOIO0 MaTepuaja - yMEHHE
pemaTh 3ajJayd WM IPONTH TECTUPOBAHME IO MpoilieHHOMY Matepuany. OnHako cieayer
IIOMHHTb, YTO IPAaBWJIBHOE PEIICHUE 3aJaud MOXET IOJIyYUThCS B pE3yJIbTaTe NMPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (OopMyIl O3 MOHMMAHUS CYIIHOCTH TEOPETUYECKUX MOJI0XKEHUH.



Bonpocsl 1151 codecenoBanns
ba3oBblii ypoBEeHb

Tema 1. IIpumenenue M1 B coBpeMEHHOM KU3HHU.

1. OO6miee npeacraBiaeHne 00 HCKYCCTBEHHOM MHTEIIIEKTE.
2. Hcnonp30BaHre UCKYCCTBEHHOTO MHTEIUICKTA B Pa3JIMYHBIX chepax.
3. [TepcneKTHBBI UCIIOJIB30BAaHMS HCKYCCTBEHHOT'O MHTEJUICKTA.

Tewma 2. [IporpammHoe obOecrieueHre U OHJIAH CEPBUCHI, MpUMeHsiembie B M.

DKCneprUMEHTAIBHBIN SBOTIONMOHHBIN XapakTep pazpadorok cucrem NUU.
Bo3MoKHOCTH TPOrpaMMHBIX CpeACTB ¢ npumeHenueM M.

TpeboBanus k mporpamMmmHoMy obecnieueHuro M.

S13bIKM porpaMMmupoBanus uis 3ana4 M.

[TousiTue 00 oHTONOrMsIX. BO3MOXHOCTM TNPUMEHEHUS OHTOJIOTMHA B
po(hecCuOHATIBHON e TENbHOCTH.

N GaRA

Tema 3. MeTo1bl HCKYCCTBEHHOTO MHTEIUICKTa B COBPEMEHHOM OOPa30BaHHH.

1. HckyccTBEHHBIN MHTEIIEKT B 0Opa30BaHUH.
2. HckycCTBEHHBIN MHTEIIEKT: KOHKYPEHT WM IOMOIIHUK YYUTENA?
3. «becnunorHoe» oOpa3zoBaHueE.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOTO WHTEIUIEKTa IIPH BHEIPEHUU IUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHUH.

WHTemiekTyanbHble ThIOTOPCKHUE CUCTEMBI M aJJalITUBHOE 00yUYeHHE.

[Tprmepsl 1 0COOEHHOCTH CUCTEM aJANTUBHOIO O0yUEHUSI.

CranpapTHble 33JJa4d aJalTUBHOTO 00y4EHUsI.

WHTennekTyanbHbli aHaIu3 JaHHBIX U 00pa3oBaTeIbHas aHAJIMTHKA.
XapakTepuCTUKa U IPUMEPBI POCCUHCKUX 00pa30BaTEeNIbHBIX OHJIAWH-TUIATPOPM.

N GA

IToBbI1IEHHBIN YPOBEHD

Tema 1. [Ipumenenune M B coBpeMEHHOM JKHU3HMU.

9. Cdepsl npuMeHEHUs CHCTEM HUCKYCCTBEHHOTO MHTEIUIEKTA.
10.  IIpoGiemMbl HCIIOTB30BAHUS UCKYCCTBEHHOTO HHTEIICKTA.
11.  OOmee mnpexacraBleHWe O MPUMEHEHHUM MCKYCCTBEHHOTO HWHTEIUIEKTAa B

MpoeCCHOHAIBHON JESTEIHbHOCTH.
Tema 2. [Iporpammuoe oOecrieueHne 1 OHJIaH cepBUCH, TpuMeHsieMblie B .

Knaccudukanmst HHTEIIEKTyaTbHBIX CHCTEM.

S3pixkn JIMCIT u TTJISHEP B UN.

[Tpumenenue s3bika nporpammupoBanus PYTHON B pa3pa6otke cucrem NU.
Onucanue s1361k0B R 1 PROLOG s pemenust 3agau UN.

Bo3moskHocTu cuctembl Protégé s co3manusi OHTOJIOTHIA.

agkrownE

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIEKTa B COBPEMEHHOM 00pa30BaHUH.



1. [Tpobnembl cOBpeMEHHOT0 00pa3oBaHMsI, KOTOPbIE MOXKHO PEUIMTH C IOMOIIBIO

nn.

2. [Tpo6aembl HCTIONB30BAaHUS UCKYCCTBEHHOTO HHTEIIEKTa B 00pa30BaHUU.

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

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

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

1. [IpuMeHeHHe  HMCKYCCTBEHHOTO  WMHTEIUIGKTa  JJIs  OICHKH  KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHYECKAas OIICHKA Ka4eCcTBa MUCbMEHHBIX Pa00T 00YyJarOIIUXCS.

3. AHaim3 00paTHOW CBS3M OT OOYYAIONIMXCS W KOHTPOJIb Ipolecca OOy4eHHUs: Ha
OCHOBE 00pabOTKH TEKCTOBOH WH(POpPMAIMU W3 COIMAIBHBIX CeTeil W 00pa3oBaTEIbHBIX
dbopymoB.

4. TexXHONOTHH WCKYCCTBEHHOTO WHTEIUICKTA: BO3MOXXHOCTH W TIPUMEHEHHUE B

o0pa3oBaTenbHOIl cpejie.

4.4. Memoouueckue pexomernoayuu nNo HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAYYHbIX cmamel U m.o.)

[lepen Tem, kak MNPUCTYNUTh K HAMHMCAHUIO HAYYHOTO TEKCTa, BAaXHO pa3o0parhbes,
KaKOBa MCTHUHHAs L€Jb Balllero HaAy4HOrO TEKCTa - 3TO IOMOKET BaM pa3yMHO paclpelesIuTh
CBOM CUJIbI U BPEMSI.

Bo-nepBbIX, CHayana HYXXHO OINpPEAEIUTHCS C UAEEH HAydyHOro TEKCTa, a JUIsl ATOro
HEOO0XO/MMO HAay4HUThCS JHOO OTHOCUTBCS K pa3HbIM SBICHUSAM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOSI MJed — KaK MHas TOYKa 3pEHUsi), MO0 HAyYUTHCS YBIEKATbCS KAKUMHU-TO
U3BECTHBIMU HJIEIMH, KOTOpbIE HYXKIAIOTCA B JOpaboTKe (Mess — Kak ONTUMHCTHYEcKas
MO3UIMS U HANpaBICHHOCTh Ha JajbHelIlee COBEPIICHCTBOBAHME YK€ H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPraHU30BHIBATh CBOE BpPEMs, Belb, KaK M3BECTHO, CBOOOJHOE (OT BCAKHUX
[JIynocTel) BpeMsi — BajKHEHIee YCIOBHE HACTOSAIIEr0 TBOPUYECTBA, JUISI HErO0 HAKOHEL-TO
nosiBisieTcs BpeMs. MHorna MMEHHO Ha OpPraHM3alMI0 TAKOTO BPEMEHHU YXOAWUT HeMallas 4acTb
CHWJI U TAJIAaHTOB.

ITucate crnegyer SICHO W MOHATHO, CTapasChb OCHOBHBIE IMOJIOKEHHsS (OPMYJINPOBATH
YEeTKO M HEABYCMBICIEHHO (YTOOBI M camMOMy MOHSTHO ObUIO), a TaKXe CTpeMscCh
CTPYKTYpUpPOBaTh CBOM TekcT. Kaxplii pa3 Haj0 MpPEeACTaBIsATh, YTO Ball TEKCT OyJEeT KTO-TO
YUTaTh M €My 3aXO4yeTcsl COPHUEHTHpPOBAThCSI B HEM, OBICTPO HAXOAWUTh OTBETHl Ha
MHTEpECYIOIINE BOMPOCHI (3a0JHO MPEACTaBbTE ceOs Ha MeCTe Takoro yenoseka). [IoHATHO, UyTO
paboTa, HamucaHHas «CIUIOUIHBIM TeKCTOM» (0e3 3aroyioBKOB, 0€3 BBIJIEICHUS KPYIHBIM
mpudpToM Hambosiee BaXHBIM MECT U T, I.), Y KYJIbTYPHOTO YMTAaTeNs JOJKHA BBI3BIBATh
Ope3riauBOCTh U Jake KallOCThb K aBTOPY (MCKIIIOYEHHS] COCTABIISIIOT HEKOTOpBIE JIPEBHUE
TEKCTHI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWJIMCh WHAue, /1a U CaMHUX TEKCTOB OBLIO
ropasz0o MeHbIlle — HE TO, YTO B 3MOXY «MH(POPMAIMOHHOIO B3PbIBa» U COOTBETCTBYIOIIETO
«UH(pOPMAIIIOHHOTO MYyCOpay).

O0bemM TeKkcTa W pa3auvHble OPOPMUTEITHCKUE TPEOOBAaHUS BO MHOTOM 3aBHUCSAT OT
NPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUN TOPSIJIKOB.

Pedepar (moxmanm) - 3TO camMOCTOSATENHHOE WCCIEIOBAHUE CTYACHTOM ONpPEIeICHHOMN
po0JIeMbl, KOMIUIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He nmomxHa cocTaBiATbCA M3 (QparMEHTOB CTaTei, MoHOrpaduil, MocoOuil.
Kpome mpocroro usnoxeHus: (pakToB M LUTAT, B pedepaTe MOHKHO MPOSIBISATHCS aBTOPCKOE
BUJICHHUE MPOOJIEMBI U €€ PEIICHUS.

PaccMOTpuM OCHOBHBIE ATAlbI MOATOTOBKH pedepaTa CTyJCHTOM.



Brinonnenue pedepara HaunHAETCS C BHIOOPA TEMBI.

3areM CTyIEHT MNPUXOAUT Ha MEPBYIO KOHCYJbTALMIO K PYKOBOIUTEINO, KOTOpas
IpeyCMaTPUBAET:

- 00Cy’KIeHUe 1IeJH U 3a7a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIbTHPOBAHUE I10 BOIIPOCaM I000pa JIMTEPATYpHI;

- COCTaBJICHUE MPEABAPUTEIBHOIO IIAHA.

Craenyromum 3taroMm siBisiercsi pabora ¢ nutepaTypoil. HeoOxonmmmasi mureparypa
o0HUpaeTCs CTYIEHTOM CaMOCTOSITEIIBHO.

[Tocne monbopa auTEpaTypsl 1enecoodpa3Ho caenarh pabouuii BapuaHT IuIaHa paboTHI.
B HeM HyXHO BBIIEIMTH OCHOBHBIC BOIPOCHI TE€Mbl W MHaparpadbl, pacKpbIBalOIUME HX
coJiep/KaHue.

CocTaBieHHBIH CIUCOK JIUTEPATyphl U MPEABAPUTENbHBIA BAPUAHT ILIaHA YTOYHSAIOTCH,
COIJIACYIOTCSl HAa OYEPEIHON KOHCYIbTAIlMU C PYKOBOAUTEIIEM.

3aTeM HauMHaeTcd CIEAYIOIMHA 53Tanm  paboThl - U3yYEHHE JIUTEpaTypbl. TOJBKO
BHUMATEJIbHO YUTas U KOHCHEKTUPYS JUTEPATypy, MOKHO pa300paTbcs B OCHOBHBIX BOIIPOCAX
TEMBI U MIOATOTOBUTHCS K CAMOCTOSATENIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJlepKaHusl pedepara.
KoHcnektupyss nepBOMCTOYHUKHU, HEOOXOJUMO OTpPa3UTh OCHOBHYIO HJCK0 aBTOpa M €ro
HO3MLHI0 TI0 MCCIEJYyEMOMY BONPOCY, BBIABUTH MPOOJEMbl M HaMETUTh 3aJadyd JJs
JATBHEHIIET0 U3YYeHUs TaHHBIX MTPOOIIEM.

Cuctematuzansi ¥ aHaJU3 M3Y4YEHHOW JUTEepaTypbl IO MpoOiieMe HCClIeA0BaHUs
MO3BOJISIIOT CTYJCHTY HalucaTh padory.

Pabounii BapuaHT TekcTa pedeparta NpeAoCTaBIseTCs PyKOBOAUTENIO Ha mpoBepKy. Ha
OcHOBe palouero BapuaHTa TEKCTa PYKOBOIUTENh BMECT€ CO CTYACHTOM OOCYyKaaer
BO3MOXHOCTH J0pabOTKU Tekcrta, ero odopmienue. Ilocne nopabotku pedepar cpaercs Ha
Kadeapy Ui ero OICHUBAHUS PYKOBOAUTEIIEM.

Tpebosanus k Hanucanuio pegpepama

Hamucanne 1 pedepara siBisieTcst 00s3aTebHBIM yeaoBueM BoinosiHeHus miiaHa CPC mo
10001 TUCHUIUIMHEE TPO(YECCHOHATBHOTO LIUKJIA.

Tema pedepata MoxeT ObITH BbIOpaHAa CTYJEHTOM W3 NPEUIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OLIEHOYHBIX CPEJICTB JUCIUILIMHBI, JHOO0 OmNpeseseHa caMOCTOSTENbHO,
UCXOJsl U3 HHTEPECOB CTyJIeHTa (B paMKax H3y4aeMoM JUCUMIUIMHBI). BpiOpaHHylo Temy
HE00XO0/IMMO COTJIACOBATHCS C MPENOIaBaTeNeM.

Pedepar nomken ObITh HaMMCaH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBisaTh 20-25 ctp.

Cmpyxkmypa peghepama:

e Bgenenue (e Oonee 3-4 crtpanui). Bo BBeneHnn HE0oOXOaUMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTyaJbHOCTb, OUYEPTUTHh 00JACTh HCCIEA0BaHMs, OOBEKT MCCIIEOBAHUS, OCHOBHBIE
LU U 33JJa41 UCCIIEIOBaHUS.

e (OcCHOBHas 4acCTb COCTOMT M3 2-3 pa3neinoB. B HUX pacKpbIBaeTcsl CyTh MCCIEAYyEMOMN
npoOJIeMbl, MPOBOAUTCS 0030p MHUPOBOM JMTEpAaTyphl U MCTOUHUKOB MHTEpHET MO MpenMeTy
HCCJIEIOBaHMsI, B KOTOPOM JaeTCsl XapaKTepUCTUKA CTENEeHH pa3paboTaHHOCTH MpoOJIeMbl U
aBTOpPCKAs aHAJIUTHYECKas OIICHKA OCHOBHBIX TEOPETHUECKHUX IOAXOJOB K €€ PEIICHUIO.
Wznoxxenne Marepuana He JODKHO OTPaHUYMBATHCA JIMIIL OINKCATENbHBIM MOJAXOJIOM K
pacKpeITUIO BBIOpaHHOW Tembl. OHO TakXe JOJDKHO COJepKaTb COOCTBEHHOE BHJICHHE
paccMaTpuBaeMoil mpoOIeMbl U U3JI0KEHHE COOCTBEHHON TOUKU 3pEHHUS Ha BOZMOXKHbBIE ITyTH €€
pelIeHusl.

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

e CnucoK HCIOJIb30BaHHOM nuTepaTypsl (He MeHblle 10 UCTOYHUKOB), B al(aBUTHOM
nopsiike, 0pOpMIICHHBIN B COOTBETCTBUM C MPUHATHIMH NpaBUWiIaMu. B civcok nCnoib30BaHHOM
JUTEPATyphl PEKOMEHIYETCSl BKJIIOYATh Pa0OTHl OTEYECTBEHHBIX M 3apYOEKHBIX aBTOPOB, B TOM



YHCIie CTaThH, OMMYOJUKOBAaHHBIC B HAYYHBIX KYpHAJIaX B TEUCHHUE TOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetu MHTepHerT.
e [Ipuioxxenue (mpu HEOOXOTUMOCTH).
Tpebosanus k oghopmaeruro:
TEKCT C OAHON CTOPOHBI JIUCTA;
mpudT Times New Roman;
Kerup mpudra 14;
MEXCTpOYHOE paccrosinue 1,5;
noJist: CBepxy 2,5 cM, cHU3y — 2,5 ¢M, ciieBa - 3 cMm, cripasa 1,5 cm;
pedepar H0mKeH ObITh PECTABIICH B COPOIIIOPOBAHHOM BHUJIE.

Tlopsioox 3awumul peghepama:

3amuTa pedepara IPOBOAUTCS HA MPAKTUYCCKUX 3aHATHUSAX, MOCIE OKOHYAHUS PabOTHI
CTyJEHTa HajJ HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBICHHBIX MPENOJIaBaTe]IeM B XOJe
KoHCybTanwii. Ha 3ammury pedepara orBoauTcs 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTYICHT
JOJKeH TI0Ka3aTh CBOOOJHOE BIIAJIcHHME MaTepuaioM Mo 3asBieHHOM Teme. [lpu 3amure
pedepara mpUBETCTBYETCS UCTIOIB30BAaHUE MYJIbTHMEINA-TIPE3CHTAIIHH.

Oyenxa pepepama

Pedepar onenuBaeTCs 1Mo ClIeyOMNUM KPUTCPUSIM:

* coOmroieHue TpeOOBaHUM K €ro 0pOpMIICHHIO;

* HEOOXOJAMMOCTh M JIOCTATOYHOCThH JJII PACKPBITUS TEMBI IMPHUBEIACHHONH B TEKCTE
pedepara uHbOpMaIuu;

* YMEHHE CTy/IeHTa CBOOOHO U3JIaraTh OCHOBHBIC UJICH, OTPAKCHHBIE B pedepare;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 33aJJaBa€MBIX MPENOAaBaTeIeM M COKYPCHUKAMH
BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CIIM B JAOKIaJe CTYIEHT HCUEPIbIBAIOIIIE,
MIOCJIEIOBATEIBHO, YETKO M JIOTHYECKH CTPOMHO M3JIaraeT MaTepuall; CBOOOIHO CIPABISIETCS C
3a/layaMH, BOMPOCAaMHU M JPYTHMMH BHJIaMU TMPUMEHEHUs 3HAHWUW; UCTONb3YeT ISl HaNHUCaHUs
JOKJIaJla COBPEMEHHBIC HAay4YHBIC MAaTEpHabl, AHAIM3HPYET TOTYYCHHYI0 HWH(POPMAIIHIO;
MPOSIBIISIET CAMOCTOSTEILHOCTD MTPH HAMMCAHUU JIOKJIa/1a.

Oyenka «xopouio» BBICTABISETCS CTYAEHTY, €CJIHM KAdeCTBO BBIMOJHEHHS JIOKJIaa
JI0CTaTOYHO BhICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, TPaMOTHO U MO CYIIECTBY MU3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI TI0 TEME JIOKJIA/IA.

Oyenxa «yoosiemeopumenvbHo» BBICTABISAETCA CTYACHTY, €CIM MaTepHhal IOKiIanaa
U3JIaraeTcs 9acTHYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT IOIMyCKaeT
HETOYHOCTH M OIIUOKY TMPH 3alIUTe AOKIaa, 1aeT HeJOCTaTOUHO MPaBUIbHbBIE (DOPMYIUPOBKH,
HaOJI01al0TCSl HAPYIICHHUS JIOTUYECKOH TTOCIIEA0BATEIbHOCTH B M3JI0KEHUH MaTepHaa.

Oyenka «ney0061emeopumenbHoy BBICTABISAETCS CTYIEHTY, €CIU OH HE MOJTrOTOBUII
JOKJIaJl WJIM JIONMYCTHJI CYIIeCTBEHHBbIC OmMUOKUA. CTyIeHT HEYBEPEHHO H3JIaracT MaTepHal
JTOKJIaJia, HE OTBEYAET Ha BOIPOCHI MPEMOIaBaTENs.

Onucanue wkanbl OYeHU8aHus

MaxkcuManbHO BO3MOXKHBIN 0ail 3a BeCh TEKYIIH KOHTPOJb YCTAHABIMBACTCS PABHBIM
55. Tekyliee KOHTPOJIBLHOE MEPONPHUATHE CUUTAETCA CIAHHBIM, €CJIM CTYACHT MOJIYYHUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJII TOTO KOHTPOJS MaKCHMalbHOTO Oania. PeUTHHTOBBIN
0aJ1, BBICTABIIIEMBI CTYJICHTY 3a TEKyIee KOHTPOJIBHOE MEPONPHUATHE, CIAHHOE CTYJACHTOM B
YCTaHOBJICHHBIE TPapUKOM KOHTPOIBHBIX MEPONPUSTUNA CPOKH, OMPEACNSETCS CIEAYIOIUM
obpazoM:

YpOBEHB BBINOJIHEHUS KOHTPOJIBHOIO PeliTunroserii  Gayn ® % or
3a/laHus MaKCHUMaJIbHOTO 6ajuia 3a KOHTPOJIbHOE 3aJ[aHNe)

OTnuyHbIH 100

Xopomuii 80




Y 10BIETBOPUTEITLHBIN 60

HeynosnerBopurenbHbIi 0

Tembl pedepaToB
ba3oBblii ypoBEHb

Bosmoxxnoctu u npumenenue MM B o6pazoBatenbHOM cpejie.

CoBpeMeHHbIe TPOrpaMMHBIE MPOAYKTHI, OCHOBaHHBIE Ha 1.

OO6mras xapakTepucTrKa si3bika nmporpammupoBanuss PROLOG.

DKCIepTHBIE U UHTEJUIEKTYalIbHbIE O0yUYaIOLIUE CUCTEMBI.

Mopenu 1 anropuTMbl pacliO3HaBaHUS B SKCIIEPTHBIX CUCTEMAX.

Mopaenu npeacTaBiieHUs 3HAHUI.

Oco0eHHOCTH UCTIONB30BAHUSI CEMAHTUYECKUX CETEH /ISl IPEICTABICHUS 3HAHHIA.
[IponykuuonHble 0a3bl JaHHBIX.

@®peiiMoBbIE MOJENIH B CUCTEMAaX UCKYCCTBEHHOTO UHTEIIEKTA.

OHTOJIOTHH U UX TPUMEHEHHE B IPO(PECCHOHATBHON e TETHHOCTH.
Bo3mosxkHocTu cuctemsl Protégé muist co3ganusi OHTONOTHH.

[Iporuo3upyroriyie HHTEIEKTyalIbHbIE CUCTEMBI.

[Inanupyromye UHTEIJIEKTyalbHbIE CUCTEMBI.

OO0muit aHa/IM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IUIaT(OPMEHHBIX PELLICHUH.

CoNoOA~WNE

N Y ol o
rPONEO

I1oBBIIIEHHBIN YPOBEHb

Bunpl 5KCTIEPTHBIX CHCTEM.

OcoOeHHoCTH Pa3pabOTKH Y4eOHOM SKCIIEPTHON CUCTEMBI.
XapakTtepructuka 0005104kH 3kcnepTHeIX cuctem CLIPS.
WHTennekTyanbHble CHCTEMBI KOHTPOJIS U IPUHATHS PELICHUH.
[TonsiTre n oO1IMEe XapaKTEPUCTUKN HEHPOHHBIX CETEH.
HeiipoHHble ceTH B cucTeMax MCKYCCTBEHHOT'O MHTEIIEKTA.
Ob6sacTi npuMeHeHUs] HeUPOUH(POPMATUKH.

Penakropel oHTOMIOT M.

Ocnoser RDF 1 OWL.

0.  baifecoBckas cTparerus OLEHKH BBIBOJIOB.

11. Poccuiickue oOpa3zoBarenbHble OHIARH-TIIAT(OPMEI.

12.  3apyOexHble 0Opa3zoBaTeIbHbIC OHIANH-TIIIATGOPMBI.

13.  Cnenmanu3upoBaHHBIE TPOTPAMMBI IS HEYETKUX CUCTEM.

14.  BosmoxnocTu nporpammsl Scilab ams paboTsl ¢ He4eTKUMHU 6a3aMy JaHHBIX.

BOoo~NoORWDNE

4.5. Memoouueckue peKOMEHdauuu NO 8bINOIHEHUIO UCCACO08AMENbCKUX npoeKkmoes

HccnenoBaTtensckas mpoekTHas paboTa — 3TO TpymmnoBas paboTa, A BBIIOIHEHHUS
KOTOpOM HeoOXoIuM BBIOOp U MPUIIOKEHHE HAaydYHON METOAMKM K TOCTaBJICHHOM 3ajaue,
NOJydeHHe COOCTBEHHOTO TEOPETUYECKOr0 WM OKCIEPHUMEHTAJbHOIO MaTrepuana, Ha
OCHOBaHMHM KOTOPOTO HEOOXOIMMO TPOBECTH aHAIN3 M CHENaTh BBIBOABI 00 HCCIEAyeMOM
SBJICHUU. BBIMONHEHHE NpOeKTa — O3TO Bcerjaa KOJUJIEKTHBHAsA, TBopdeckas JlabGopaTopHas
paboTta, TmpenHa3HAYeHHas JJIsI MONYYEHHS ONpPEAETICHHOTO MPOAYKTa WM HAay4dHO-
TEXHUYECKOTo pe3yibrara. Takas paboTra mojpa3symMeBaeT 4eTKoe, OAHO3HAaYHOe (POPMHUPOBAHUE
IIOCTAaBJICHHOW 3a/1aud, OMpEJCICHHE CPOKOB BBHIMOJIHEHNWS HAMEUEHHOTO, OIPEAeICHUE
TpeOoBaHUH K pazpabaTbIBAEMOMY OOBEKTY.

Beimonnenue 1 rpynmnoBoro mpoekra SBISIETCS 00S3aTENbHBIM YCIOBUEM BBIIIOJIHEHUS
CaMOCTOSITENIbHOW  paboThl 1O 000 JUCHMIUIMHE TpodeccHoHaIbHOro Imkia. Tema




NPOCKTHOTO 3aJaHMs MOXXET OBITh BbIOpaHa CTYJEHTOM U3 TMpPEIOKEHHBIX B paboueit
porpaMMe Wiu (OHJE OLIEHOYHBIX CPEJCTB TUCLMILIMHBI, TM00 OIpeaeseHa caMOCTOSATENBHO,
UCXOM W3 HWHTEPECOB CTYACHTa (B paMKax H3ydaeMOW AMCHUIUIMHBI). BpiOpanHylo Temy
HE00XO0/IMMO COIJIACOBATHCS C MIPENOIaBaTENEM.

Tpebosanus no 8bINOIHEHUIO U OQOPMIEHUIO NPOEKMAa

IIpu BBIOJHEHUM MPOEKTA MPUBETCTBYETCs paboTa B rpynne (2-3 yenoseka). [Ipoekr —
3TO HCCIIeoBaTeNIbCKasi paboTa, B XOJ€ KOTOPOHl CTYIEHTHI JOJKHBI IPOAEMOHCTPHPOBATH
BJIAJICHUE HAaBbIKAMH HAy4YyHOI'O MCCIIEJOBAHUS, YMEHHs IPOBOAMTH aHaiIu3, 0000IIaTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM PEHICHUs MPOOJIEMBI, pacCMaTpUBAaeMOW B
IIPOEKTE.

[Ipy MOArOTOBKE MAaTEpUATIOB MPOEKTa CTYIEHTHl JOJDKHBI IPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmnuxa npoexma.

JU1sl KaXKJ10T0 U3 yYaCTHUKOB MPOEKTA OLIEHUBAIOTCS:

* mpodecCHOHATTbHBIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIONICH 001aCTH;

* yMeHHEe paboTaThb CO CIPABOYHOM M HAyYHOM JUTEpaTypoil, OCYILECTBIATH IMOUCK
HeoOxonumoi uHpopmanuu B IHTEpHET;

* yMeHHe paboTaTh C TEXHUYECKUMHU CPEACTBAMU;

*  yMEHHE  TOJB30BATHCS  COOTBETCTBYIOIIMMHU
UH(POPMALIMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHHE FOTOBHTH MaTepPHAJIBI MPOEKTA JJISl IPE3CHTAIIMN: COCTABIIATh U PEIAKTHPOBATh
TEKCThI, POPMUPOBATH MPE3CHTALUIO IIPOEKTA;

* yMeHHue paboTaTh B KOMaH/IE;

* YMEHUE ITyOJIUYHO MIPEACTABIATH PE3yIbTaThl COOCTBEHHOH 1S TENbHOCTH;

* KOMMYHUKa0EITbHOCTh, MHUIIHATUBHOCTH, TBOPYECKHUE CIIOCOOHOCTH.

Kpumepuu évicmagnenus oyenku y4acmuukam npoexma

BBIIIOJIHIEMOMY  IIPOEKTY

Nubie
YHUBEpCaJIbHbIE
Komnerenmum, KOMIIETEHITIH
CBSI3aHHBIE C (xoMMyHUKa0eN
WCTIOJIh30BaHUEM BHOCTh
[Tpodeccuona ’ OTtueTHOCT
Ouetika bHbLC COOTBETCTBYIOLINX MHHUIIMATUBHOCT .
xommerermy | EPIOEIEMOMY IPOCKTY b, YMECHHUE
TEXHUYECKUX CPEJCTB U paboTath B
WH(POPMAIIMOHHBIX «KOMaHJIe»,
TEXHOJIOTHi yTpaBJIeHYECKHE
HaBBIKH H T.]I.)

«OTIHYHO» Pa6ora Texnuueckue cpencrsa u | CtyneHt [Ipoext
BBINOJIHEHA HA | HTHPOPMALIMOHHBIE IPOSIBUII npescTaBie
BBICOKOM TEXHOJIOTUM OCBOEHBI W | MHUIIHATHBY, H
npodeccuoHa | MCIOJIb30BaHbI IUIsL | TBOPYECKUI MOJTHOCTBIO
JTHHOM peanu3amim NPOEKTa | MOIXO, U B CPOK.
YPOBHE. MOJTHOCTBIO CHOCOOHOCTh K
[IpencraBnen BEBIIOJTHEHHUIO
HBI MaTepuan CJIOXKHBIX
B OCHOBHOM 3aJlaHuH,
bakTHuecku HaBBIKM pabOTHI
BEpEH, B  KOJUICKTHUBE,
JIOITyCKAIOTCA OpraHu3aloOHH
HerpyobIe bIC
dakTHuecKue CHOCOOHOCTH.
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YHUBEpCaJIbHbIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Ouetixa b HLLE COOTBETCTBYIOIINX WHUIUATUBHOCT .
O — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUYECKUX CPEJCTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)
HETOYHOCTH.
Crynent
¢BOOOHO
OTBEYAaeT Ha
BOIPOCHI,
CBSI3aHHBIE C
MIPOEKTOM.

«Xopomo» Pabora OO6HapyxuBaTCA CryneHt IIpoexr

BBIMIOJTHEHA HA | HEKOTOphle OMIMOKH B | JOCTATOYHO MpeJICTaBIe
JOCTAaTOYHO UCIIOJIb30BaHUU COOTBET | [IOJIHO, HO 0e€3 | H
BBICOKOM CTBYIOIIUX TEXHUYECKHX | MHUIUATUBBl U | JOCTATOYH
npodeccuoHa | CpeacTB U | TBOPUECKUX O TIOJHO U
JBHOM UH(OPMALIMOHHBIX HAXOJI0K B CpPOK, HO
YpPOBHE. TEXHOJIOTUI BBITTOJTHII C
JonymeHo no BO3JI0KEHHBIE HEKOTOPBIM
4-5 Ha Hero 3aJlauu. | U
(bakTHUecKux HeopaboT
OIINOOK. KaMH.
CryneHt
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
IPOEKTOM, HO
HEZ0CTaTOYHO
MOJTHO.

«Y noBieTBOpUTE | YPOBEHB OOGHapyXuBaeT Crynent [Tpoekt

JTHHO» HE/IOCTaTOYHO | HEJJOCTAaTOYHOE BBITTOJIHI cllaH co
BBICOK. BJIaJICHHE HaBBIKAMH | OOJIBIYI0 YaCTh | 3HAUUTEIHH
JonymieHo 10 | paboThl ¢ TEXHUYECKUMH | BO3JIOKEHHOM HA | bIM
8 CpelICcTBaMuU U | HEero paboThI. OTI03/1aHNE
(aKTHUECKUX | COOTBETCTBYIOIIUMHU M (Goree
OmHOOK. WH(pOpPMaAITMOHHBIMHI HEJENN) W
CryneHt TEXHOJIOTUSIMU HE
MOYXKET MOJIHOCTBIO
OTBETUTH
TV Ha
HEKOTOpbIE M3
3aJJaHHBIX
BOIIPOCOB,

CBsA3aHHBIX C
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YHUBEpCAJIbHbBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Ouerika ILHLLE COOTBETCTBYIOIINX WHUIUATUBHOCT .
O — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUYECKUX CPEJICTB U paboTaTh B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTUH YIIPaBICHYECKUE
HaBBIKH H T.]I.)
MIPOEKTOM.
«HeynosnerBopu | Pabota He | HaBpikoB  pabotrel ¢ | CrygeHT [Ipoekt He
TEIHHO» BBITIOJTHEHA TEXHUYECKUMU MPAKTUYECKH HE | CIaH.
583071 cpencTBamMu HeT, | pabora, He
BBHITNIOJIHEHA Ha | HH(GOPMAaLMOHHbBIE BBITIOJTHUJI CBOU
HU3KOM TEXHOJIOTHM HE OCBOEHBI | 3a/a4i WIn
YpOBHE. BBITIOJTHUJT JIUIIIb
Homymieno OTAEJIBbHBIE  HE
Oonee 8 CYIIIECTBEHHbBIE
(bakTHIeCKUX MOpyYCHUS B
OIINOOK. IPyHIIOBOM
OTtBeTHI Ha MPOEKTE.
CBS3aHHBIE C
MIPOEKTOM
BOIIPOCHI
0OHapyKHBAIO
T
HETTOHUMaHHUe
npeaMera U
OTCYTCTBHE
OpHUEHTAIlNH B
MaTepuaie
MIPOEKTA.

Cmyoenmul 00n24CHbI: 3AIUTUTH MPOEKT B PEXUME MPE3EHTALMH, NPEIbIBUTH (ailiibl
BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccka3aTh O TEXHOJIOTHSIX, HCIOJb30BAaHHBIX HMH IPHU
BBITIOJTHEHUH MIPOEKTA, aTh OLEHKY pabOThl KAXKIOT0 WieHa TPYIIIBI (eciu npoeKknm epynnosoll).

IIpuMepHbIe TeMbI 1/l BBINIOJHEHUS MPOEKTHBIX 3aJaHUI

1. Hcropus pa3BUTHS UCKYCCTBEHHOTO MHTENJIeKTa B Poccunm.
2. Hcropus pa3BUTHS UCKYCCTBEHHOTO HHTEIUIEKTA 32 PYOEIKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIpaBJIEHUS TOJITOTOBKN).
4. AHanu3 JaHHBIX y4eOHOW aKTUBHOCTH OOYydarouuxcs ¢ npuMeHenneM M.

©o~No O

Ananm3 00pa30BaTENbHBIX TaHHBIX TPOSKTHON JEATEILHOCTH.
Google Data Studio kak cpecTBO aHaTM3a M BU3YyaIU3alliu 00pa30BaTeIbHbBIX JAHHBIX.
Pa3zpaboTka onTONIOrHH MTPOhECCHOHATHHON MPEeIMETHOM 00IacTH.
[TpuHUMTBL pa3pabOTKH CUCTEM AANITUBHOTO O0YUYCHHUS.
3apyOe)KHbIC CHCTEMBI QIAlITUBHOTO O0YYCHHS.

(B 3aBUCMUMOCTH OT




10. Poccuiickue cucTeMbl aJanTUBHOTO O0YYCHHUS.

11. Knaccudukaius HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

12. I'myOokue UCKYCCTBCHHBIE HEMPOHHBIC CETH IS PEIICHUS 331249 TUTAHHPOBAHWSL.

13. 'my0okHe NCKYCCTBEHHbBIC HEHPOHHBIE CETH JUTS PEIICHHS 33]1a4 IPOTHO3HUPOBAHUSI.

14. I'myOokre WCKYCCTBEHHBIC CBEPTOYHBIC HEUPOHHBIE CETH [UIsl pPEIICHUs 3aaad
pacrio3HaBaHHs N300paKEHHIH.

15. CpaBHUTEebHAST XapAaKTCPUCTUKA TOJHOCBSI3HBIX U CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX CEeTEH JUIsl pelIeHHs 3a]a49 KiIacCU(PUKAIIMK U KIIaCTEPU3allnH.

4.5. Memoouueckue pexomeHOayuu no NOO20MOBKe K IK3AMEHAM U 3ayemam

N3zyuenne MHOTHX 00HIENTPO(ECCHOHATBHBIX M CIECIHUATBHBIX TUCIUIUIMH 3aBEPIIACTCSI
sk3amMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHIIO
3HaHWH, TOJy4aeMbIX, B TMpoiecce OOydueHHs, a TaKKe NPUMEHCHHIO WX K pEIICHUIO
IPAKTUYECKUX 3a/ad. ['0TOBACH K SK3aMEHY, CTYICHT JIMKBUAUPYET MMEIoIIuecs mnpoOenbl B
3HaHUSX, yrIIyOJsieT, CUCTEeMaTH3UPYeT U YIIOPSIOYMBACT CBOM 3HaHMs. Ha sk3aMeHe CTyaeHT
JNEeMOHCTPUPYET TO, YTO OH mpuoOpen B mpoiecce OOydeHHs MO KOHKPETHOW ydeOHOM
JMCIIATUTHHE.

DK3aMEHAIIMOHHAsI CECCUS - ATO CepUs DK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexay sk3ameHamu HHTepBan 3-4 nus. He ciaemyer mymath, uro 3-4 JHS JOCTATOYHO JUIs
YCHGIHHOI>'I IIOATIOTOBKH K 3K3aMCHaM.

B a1 3-4 nHS HY)XHO CHCTEMaTH3UpPOBATh YK€ MMEIoIecs 3HaHus. Ha KoHCybTanuu
nepea 3K3aMCHOM CTYJACHTOB IMO3HAKOMAT C OCHOBHBIMU Tpe60BaHI/I$IMI/I, OTBECTAT HAa BO3SHUKIIINEC
y HUX Bonpockl. [1o3ToMy mocemieHre KOHCYJIbTaIii 00513aTebHO.

TpC6OBaHI/IH K opraHusaluvy MOATOTOBKHM K 3K3aMCHAM TC K€, UTO W IIPH 3aHATUAX B
TEUYEHUE CEMEeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Oosiee cTporo. Bo-niepBbIX, OYEHb Ba)KHO
COOITIO/IEHHE peKMMa JIHS; COH HE MEHee 8 4acOB B CYTKH, 3aHSTHS 3aKaHUYMBAIOTCS HE MO3THEE,
yeM 3a 2-3 yaca a0 cHa. OnTUMajabHOE BpeMs 3aHATHH - yTpeHHHME U JHEBHblEe yachl. B
[epepbiBax  MEXAY 3aHATUAMM  PEKOMEHIYIOTCA  IIPOTYJIKM Ha  CBEXEM  BO3IYyXE,
HEYTOMUTEIIbHBIE 3aHATHS CIOPTOM. BO-BTOpPBIX, HaTMUKe XOPOIINX COOCTBEHHBIX KOHCIEKTOB
nexkuuii. Jlaxke B TOM ciiydae, eciu ObUla TMPOIyIIeHa Kakas-Tu0o JIeKIus, HEOOXOIUMO BO
BpeMsl €€ BOCCTaHOBUTH (TepenucaTh ee Ha Kadeape), o6aymarb, CHATh BO3HUKIIME BOIPOCHI
JUIsL TOrO, YTOOBI 3alIOMMHAHWE MaTepHhaia OblJI0 OCO3HAHHBIM. B-TpeTbux, mpu MOATOTOBKE K
9K3aMeHaM Yy CTYAEHTa JOJDKEH OBITh XOpOLIMM y4eOHHMK WM KOHCHEKT JMTepaTypshl,
MPOYUTAHHON MO yKa3aHUIO MpernojaBaTelis B TEYEHHE CeMecTpa. 37eCh MOXHO 3((EKTUBHO
UCIIOJIb30BaTh JIMCTHI OMOPHBIX CUTHAJIOB.

BHauvane ciemyer mpocMOTpeTh BECh MaTephall 10 CIAaBaeMOM TUCIMILIMHE, OTMETUTh
s ce0s TpyaHble Bompockl. OOs3aTensHO B HHMX pa3zoOparbes. B 3akimouenue emie pas
1e1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE ITOJIOKEHHSI, WCIOJIB3ys MPH STOM JIMCTHI OIOPHBIX
CUTHAJIOB.

CucreMmaTnueckas IMOATOTOBKA K 3aHATHUAM B TCUCHHUEC CEMECTPA MMO3BOJIUT HCII0JIb30BaTh
BpeMs HK3aMEHAIlMOHHOM CeCcCHM I CHCTeMaTHU3alluy 3HaHUH.

1. KouTpoab camocTosITe/IbHON padoThI CTYEHTOB

KoHTposb camocToaTenbHOM paboThl IPOBOANTCS MPENOAaBATENIEM B Ay IUTOPHUH.

[IpenycMOTpeHbl CleayrolMe BHIbI KOHTpOJA: cobeceqoBaHMe, OleHKa pedepara,
OLICHKA [IPE3CHTAlMM, OLIEHKA Y4acTHs B KPYIJIOM CTOJIE, OLIEHKA BBIIIOJHEHUS IIPOCKTA.

[TonpoOHble KpUTEpuU OLIEHUBAHHUS KOMIETEHIMH mpuBeneHbl B DOHIE OLIEHOYHBIX
CPEICTB IS IPOBEACHUS TEKYILEH U IPOMEKYTOUHON aTTECTaLlUU.



2. Cnmcok Jutepartypbl A5 BoinoaHenuss CPC

OcHoBHas IuTEpaTypa:

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

2. CeicoeB, /I. B. BBenenne B TEOpHIO MCKYCCTBEHHOTO HHTEJUICKTA : y4eOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, /1. K. I[Ipockypun. — Mocksa : Al [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anexktponHbii // LudpoBoi
00pazoBarebHbIN pecypc IPR SMART : [caiiT]. — URL:

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

Jlono/IHUTeIbHAS JIMTepaTypa:

1. AsepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHuii B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. WU. - 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 : ToMCKHUH TOCYAapCTBEHHBIM YHHUBEPCUTET CUCTEM 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. CucteMbl HCKYCCTBEHHOTO MHTEIIIEKTA : yuyebHoe mocobue / C. U.
[TaBnoB. — Tomck : ToMmckuil rocyaapcTBEHHBIH YHUBEPCUTET CHUCTEM YIPABICHUSA U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe nocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil ¢penepanbubiii yauBepcutet, 2016. — Yacts 1. — 123 c. :
CXEM., W, Ta01. — Pexum JIOCTyTa: o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S, Cortnuk, C. JI. TIpoexkTpoBaHuE CHCTEM HCKYCCTBEHHOI'O MHTEIUIEKTa : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MH(popMamoHHbIX
Texuonormit (MHTYUT), At [Im Ap Meama, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHblit // Lludposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Mertoauyeckasi iureparypa:
1. Meronnyeckue yka3aHHus K CAaMOCTOSATENIbHOM paboTe (371eKTPOHHBIN BapUaHT)

HNuTepHeT-pecypcesi:

1. Bopoiickuit ®@. C. NubopmaTuka. DHIMKIONEINYECKUN CIIOBApb-CIPABOYHUK:
BBEJCHUE B COBpPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAI[MOHHBIE TEXHOJIOTHH B
tepMuHax u ¢akrax. - M.: ®UBMATIIUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OcCHOBBI HCKYCCTBEHHOT'O AHTEIIJIEKTA —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y 4eOHO-METO/I. TTocodune. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcHOBBI nn —

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


https://www.iprbookshop.ru/108282.html
https://biblioclub.ru/index.php?page=book&id=208933
https://biblioclub.ru/index.php?page=book&id=493307

5. Co6onp b.B. Uadopmatuka: yaedbnux/ b.B. Cobonb [u np.] — U3a. 3-e, monomnH.
u mepepab. — PocroB w/J]: ®enmkc, 2007. — 446 c. — MocrtynHo: http:/physics-for-
students.ru/bookpc/informatika/Sobol.rar



