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BBEAEHHUE

HCJII/I H 3aJa4Y1 OCBOCHUSA JUCIHHUIIJINHBbI
]_IGJIBIO OCBOCHHA JUCHUIIIMHBI ABJIACTCA O3HAKOMIICHHC CTYIACHTOB C KPYIroM 3ajad B
obnactu HCKYCCTBECHHOI'O HMHTCIIJICKTa, a TAKXC 3HAKOMCTBO C OCHOBHBIMH IIOHATHAMHU U

METOAaMHU MAIIMHHOI'O 06yquH51 H HUX TI[PUMCHCHHCM K 3aJavaMm,

podeCCHOHAIBHON 00J1aCTH.

3al[a‘H/I OCBOCHUA AUCHUIIIIMHBI —

OTHOCAIIUMCA K

O3HAKOMJICHUC CTYACHTOB C BO3MOXKHOCTAMU

HCITOJIF30BAaHUS TEXHOIOT U HUCKYCCTBCHHOI'O MHTECIIJICKTA B HpO(l)eCCHOHaHBHOfI C(bepe.

B pe3yJbTaTe 0OCBOCHUA TUCHUIIVIMHBI CTYACHTBI JOJ/IZKHbI:

- HCIIOJIb30BAaTh MNPUHIUIILI pa6OTBI COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOT U
AJI pCIICHUA 3aaa4 HpO(i)eCCPIOHaJII)HOI;'I JACATCIIBHOCTH,

—  BBIOMpATH

— IMPUMCHATH

u(poOBbIE  TEXHOJIOTHH,
po(hecCHOHANBHBIX 3a71a4;
npu

pelIeHuH  3a7ad

MIPOrpaMMHBbIE

po(hecCHOHATTLHOM

cpeacrBa Ojid PpCUICHUA

JACATCIBHOCTHU

CIeUaTN3NPOBaHHOE TPOTPAMMHOE 00ecIIedeHre U METO/Ibl HCKYCCTBEHHOTO MHTEIIJICKTA;
— pa3pabaTbIBaTh OCHOBHBIC MOJYJIM MHTEIUIEKTYalIbHBIX CUCTEM, BIIAJIETh MIPUEMaMU
pelieHus 1a00paTOPHBIX 33]1a4 B IPEAMETHOMN 001acTH.
IlepedyeHb NJIAHHPYEMBIX pPe3yJbTATOB OOYYeHHsI IO JUCHHILIHHE (MOMYJIO),
COOTHECEHHBIX € NJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbLHON MPOrpaMMbl

Kon, popmynuposka
KOMIIETEHLINU

Kon, popmynupoBka HHAUKATOPA

IInanupyemsle pe3yabTaThl
00y4YeHUs 110 AUCUIUTUINHE
(Moym0), XapaKTepHu3yoIue
3Tanbl POPMHUPOBAHUS
KOMIETEHLNI, HTHAUKATOPOB

VK-1 Cnocoben
OCYILECTBIISITH MIOUCK,
KPUTHYECKHUH aHAIU3 U
cuHTe3 HH(popMaImy,
NPUMEHSTh CHCTEMHBIH
MOJIXO/1 AJISl pEILICHUS
MOCTaBJICHHBIX 33124

NO-1.YK-1. Beimenser mnpoOieMHYIO
CHUTYAIIUIO, OCYIIECTBISICT e¢ aHallN3 U
JIMATHOCTHKY Ha OCHOBE CHUCTEMHOIO
MOJIX0/1a

WJ-2. YK-1.
oTOop "
nHpOpMAITUH
AIbTEPHATUBHBIX BapUaHTOB
CTPaTETNIECKUX pereHuit B
poOJIEeMHOM CUTyalluu

OCYHICCTBIIICT IIOUCK,
CHUCTEMATHU3AIINTIO

JUTST oTpeneIeHNs

NA-3. YK-1. onpenensier 1 OLleHUBAET

PHUCKH BO3MOXKHBIX BapHaHTOB
pemieHnii  TpOOJEeMHON  CHTYyalluH,
BbIOMpAaeT ONTUMANIbHBIM BapHaHT eé
pelieHus

I1K-6 Cnocoben | U1-1nk-6 OpuenTupyercsi B

UCIOJIb30BaTh  LHA(QPOBBIE | COBPEMEHHBIX TEHACHUUSAX Pa3BUTHUS

TEXHOJIOTHH, IUQPPOBBIX  TEXHOJOTHUH, BHIOUpAET

CHEIUATU3UPOBaHHOE TEXHOJIOTMH  WIH  IpOrpaMMHbIE

nporpaMMHoe obOecreueHue,
METOAbI HNCKYCCTBCHHOI'O

cpeacTBa i pCHICHUA MOCTABJIICHHBIX
3agaq

['0TOBHOCTE IIPUMEHSATH NIpU
pelieHnn 3a1a4
npo¢eCCUOHAIBHON
JESITENbHOCTH
CIeIHaIN3UPOBAaHHOE
nporpaMmMHOe oOecreueHne
U METOJbl HMCKYCCTBEHHOTO
WHTEJUICKTA.

['oToBHOCTH pa3pabaTbIBaTh
OCHOBHBEIC MOoayJin
WHTEJJIEKTYyallbHBIX CHCTEM,
BJIAZACTH MpUEMaMH PCIICHUA
MpPaKTUYEeCKUX  3aJady B
MPEAMETHOM 00JIaCTH.




WHTEIUICKTa
podeCCHOHATTEHOM
JIESATEIIbHOCTH

W-2mx.6 [IpuMeHsIeT Tpy pelieHHH
3a1a4 mpodheccHoHambHON
JIeSITSIIHOCTH CIEeIUATM3UPOBAHHOE
porpaMMHOE 00eCTieYeHHEe U METOIbI
HCKYCCTBEHHOT'O MHTEJICKTA

WI-3nk-s Crmocoben 000CHOBAThH
NPUMEHEHHE TOTO MIIH HHOT'O
aJITOPUTMA MAIIMHHOTO O0YYEHHUS ISt
pelieHust KOHKPETHOM 3a1a4n

N-4nk-6 Pa3zpabateiBaeT
OpUTHMHAJIbHBIE MOJETH U aITOPUTMBI
HUCKYCCTBCHHOI'O HHTCIUUICKTAa u
MAaIIHHOTO oOydeHus B

npodecCuOHANBHON AEATETLHOCTH

1. HaumeHoBaHHe JIa0OPATOPHBIX 3aHATHI

IIPOTPaMMHBIX CPEJICTB C
npumeHenueM MU

Ne HanmenoBanue Tem aucuuiummael, | OOBbeM 4acoB W3 Hux npakrtuyeckas
UX KPaTKOe COAEepKaHUe IIOJITOTOBKA, 4YaCOB
5 cemecTp
1. AHaM3 COBPEMEHHBIX 4

2. dopmanuzaius 3HaHUHA 4
Hcnonb3oBaHne CEMaHTUUECKUX
CeTeH JIJIs MPEJICTABICHUS 3HAHUI

11aT(OPMEHHBIX PElICHUH.

3. Co3manye OHTOJIOTHH B CHCTEME 6
Protégé

4. Pa3pabotka yueOHOI sKCrIepTHOM 2
CHCTEMBI.

4 AHanu3 CymecTBYOLIUX 2
00pa3zoBaTeNbHBIX

Hroro 3a 5 cemectp 18

Hroro 18




CTPYKTYPA U COAEPKAHUE JIABOPATOPHBIX 3AHSATHUI

JlaGoparopnas padora 1.

AHanu3 COBpEMEHHBIX MPOrPaMMHBIX CPEACTB ¢ NpuMeHenuem M.

Bonpocs! (koMneTeHUMM, HABBIKM) J1JI OCBOCHHUS:
1. 3yuuTh COBpeMEHHBIE TPOrpaMMHBIE POAYKThI, OCHOBaHHbIE Ha M.
2. HayunThCcsi aHaJIM3MpOBaThb BO3MOXHOCTH HIPOTPAMMHBIX CpEACTB C

npumMenenuem NMU.

3az[amm AJIH BBINOJIHCHUA U METOAUICCKHUEC PCKOMECHAAIIMHA:

3aganue 1

I/ICHOJ'IBSYH HpI/IBGI[CHHHﬁ HHNKEC CIIMCOK I/IHTepHeT-CCBIJ'IOK, a TaKXeE J:[pyrI/Ie
I/IHTepHeT-I/ICTOLIHI/IKI/I, I/ISyLII/ITC I/IHTeJIJIeKTyaJ'IBHBIe CHCTCMBI, npez[naraeMLIe 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
OHpCIIGJ'H/ITC HX HAIIPaBJICHHC:
- akcnepTHbie cuctemsl (IC);
- CUCTEMBI ¢ Oa3aMH 3HaAHHI;
- UHTEJUICKTyaIbHOE 00yUYCHHUE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiiTe BO3MOXXHOCTH, 00JIaCTH
HEJIOCTATKM H3YYCHHBIX HWHTEIUIEKTYaJbHbBIX
COCTaBBTE OTUET B TAOIUYHOU popme:

MIPUMEHEHHS,
cucteM. Ha

JOCTOMHCTBA H
OCHOBC aHalin3a

Hassanwue [10 | Bosmoxuoctu | O0nacte CTOonMOCTH HcTounuk
WJIU CEepBUCA, | MPOrPaMMBbI PUMEHECHUS nHpopMaru
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 0 pbiHke [1O. Paccuuraiite yaenpHBIM Bec MO 001acTH
npumenenus [10. M3006pa3ute pe3ynbrar rpagudecku (IOCTPOUTE TuarpaMmy).

JlaGopaTopnas padora 2
DopMmasn3anus 3HAHUHA
Hcnonb30BaHue CEMAHTUYECKHUX CeTeH I NMPeACTABJICHUA 3HAHU A

Bonpocs! (koMneTeHUM, HABBIKH) JJI OCBOCHUS:
1. M3yuuth oOlee mpeacTaBieHUE O CEMaHTUYECKOW ceTu u dperdmMax s
MPEJICTABJICHUS 3HAHUM.

2. HayuuTbCcsi CTpPOUTH CEMAHTHUECKYID CETh W HCIOJb3ys (PperimMbl

peanu3oBaTh CTPYKTYPY OTHOLIEHUMN.

3az{a1mﬂ AJI BBIIMMOJIHEHUA H METOANIECCKHUEC PEKOMCHAAIINHA:

CemaHTHuecKasi CeTb — 3TO OJUH U3 CIOCOOOB TIPEACTABICHUS 3HAHUMU.
M3HavanbHO cemMaHTHYECKash CeTh ObLa 3aaymMaHa KakK MOJENb IMPEeCTaBICHUS
JIOJITOBPEMEHHON MaMATH B IICUXOJIOTMH, HO BIIOCIEJICTBHM CTaja OJHHM U3
crioco0oB mpejcTaBieHus 3Hanui B IC.

CeMaHTHKa — O3Ha4yaeT OOIIME OTHOUIEHUS MEXIYy CHUMBOJIAMH U OOBEKTAMH W3
TUX CUMBOJIOB.

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

[IpocTeiimuii 00paszer; ceMaHTUYECKOU CETH

Bepumnbl — 3TO 00BEKThI, IyT'M — 3TO OTHOIIeHUs. CeMaHTUUecKas MOJIeNb He
packpbiBaeT cama 1o ce0e KakuM o00pa3oM OCYIIECTBISETCS IMPEIACTaBICHHUE
3HaHuil. IlodTOMy ceMaHTHYecKass CeTh pacCMaTpuBaeTCs KakKk  METO]
MPEJCTABJICHNUS] 3HAHUW W CTPYKTypupoBaHus 3HaHuu. Ilpu pacmmpeHun
CEMAHTHUYECKON CETH B HEW BO3HUKAIOT APYTUE OTHOLIECHUS:

IS —A (mpunagnexut) u PART OF (aBnsieTcst 4acTbi0) OTHOIIICHUE:
L[EJI0€ —> YaCTh.

Jlactouka IS — A ntuua, «<aoc» PART OF «reno». Hanpumep:
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FOKA JacTodKa THIa
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BlIageeT THe3I10 i
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] BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTHYECKOMN CeTH

MoryT OBITP M Jpyrue OTHOLIEHHS: Biajaeer. Torga ceMaHTHYecKas CeThb
pacmmpseTcs HepapXHuecKk (BepliMHa MMeeT JBe BeTBH). KpoMe Toro, MoxHO
pacCIIMPUTD CETh U IPYI'UM OTHOILLIECHUEM:

Iepuoa — «BECCHA — JICTO».

[Tonmywaercss umepapxuyeckas cTtpykrypa nosatus HOKO. MoxHo pa30OuTe Ha
noAcxembl. boibiioi mpoOneMol 1Jisi CEeMaHTUUYECKUX CETeHl SIBIsETCS TO, YTO
pe3yJIbTaT BBIBOJA HE TapaHTUPYET AOCTOBEPHOCTH, TAK KAK BBIBOJ €CTh IIPOCTO
HacJeq0BaHUE CBOWCTB BETBU 1S-a.

Jnst oToOpakeHUs: MepapXUUECKUX OTHOIICHUN MEXTy OObEKTaMH U BBEACHUS
€UHON CEMaHTHKH B CEMaHTUYECKHE CETHU OBbUIO MPEJIOKEHO HCIOIb30BaTh
npouenypubie cetu. CeTh CTPOUTCS Ha OCHOBE Kjlacca (MOHSATHS); BEPIIUHBI, IYyTH
U TIPOLIETYPhI MPEICTABIECHBI KAaK OObEKTHI.

3aganmue 1

I/ICHOHBSYH COOTBCTCTBYIOIIHC Ayru IMOCTPOUTD CCMAHTHUYCCKYIO CCTh,
KaCaromyrocC::

1. reorpaduu kakoro-nuO0 pervona. Jlyru: rocynapctBo, CTpaHa, KOHTHHEHT,
HIMpoTA.

2. [WAarHOCTHKM TJIa3HbIX 3aboneBanui. Jlyru: kareropun OoJie3HEH,
naTo(pU3UOJOTUYECKOE COCTOSTHUE, HAOIIOIEHN S, CAMIITOMBI.

3. pacro3HaBaHUsi XUMUYECKUX CTPYKTyp. yru: dopmyna BemiecTBa, CBOMCTBA
BEIECTBA, 00JIACTh TPUMEHEHUS, MEPHI IPETIOCTOPOKHOCTH.

4. mporexypbl TIOMCKAa TMOJIE3HBIX MCKOMaeMbIX. JIyru: HauMMEHOBaHHWE
MCKOTIAeMOT'0, PACIOJIOKEHUE MECTOPOXKICHUS, TiyOWHA 3aJleTaHus, METObI
JTOOBIYH.

5. cynebnou mpouenypbl. Jlyru: [OpUIAYECKOE JIMIIO, COOBITHE, MEpPHI
BO3JICHCTBHUSI, CTIOCOOBI pacciieJOBaHusI.



6. pacrmpezgeneHuss MPOAYKTOB IO Mara3uHam. Jlyru: HMCTOYHMK CHaOXeHUS,
HAaUMEHOBAaHHE TNPOAYKTa, CHOCO0 TPAHCIOPTHUPOBKH, KOHEYHBIA IyHKT
TPaHCIOPTUPOBKHU.

7. ompeneneHUsT NPUHAMJICKHOCTH KUBOTHOTO K OMNPEICICHHOMY BHUIY, THILY,
ceMeicTBy. [lyru: mecTto oOUTaHUs, CTPOEHHUE, OCOOCHHOCTH IOBEICHUS, BHUJI
MATAHUS.

8. wimaccuuKkalMu THUIIEBBIX MPOAYKTOB. Jlyrn: HauMEHOBaHHE TMPOJIYKTa,
COCTaBJISIIOLIME YACTH, CIIOCOO MPUTOTOBIICHUS, CPOK XPAHEHMUSL.

9. pacnio3HaBaHus THNa KoMIbioTepa. Jlyru: cTrpaHa M3roTOBUTENb, CTaHIAApTHAS
KoH(puUrypamus, 06J1acTb IPUMEHEHHUS, UCIIOJIb3yEMOE MMPOrpaMMHOE 0OeCIieYeHHE.

10. uepapxuueckoir ctpykTypel BJI. Jlyru: cucrtema, cocTosiHME, Ha3HauY€HHE,
B3aMMO/ICHCTBUE COCTABIISIOIINX.

HUcnoab3oBanue ppeiiMoB 1/ NPEACTABICHUNA 3HAHUMN

@peiiMbI - OJUH U3 PACTIPOCTPAHEHHBIX (OPMATU3MOB MPEACTABICHUS 3HAHUM B
OC. ®peilM MOXHO MpPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4EeK - CJIOTOB. Kakaplid CIOT COCTOMT M3 MMEHU MU ACCOLMUPYEMBIX C HUM
3HAYEHUN. 3HAYEHUSI MOTYT MPEACTAaBIATh COOOW JTaHHbIE, TPOLIETYPbI, CCHUIKH Ha
apyrue (peidMbl WM OBITh MYCTBIMU. Takoe MOCTPOECHHE OKa3bIBAE€TCS OYEHb
YAOOHBIM ISl MOJEIMPOBAHUS aHAJIOTUM, OMUCaHus 00JacTeil ¢ poJOBUAOBBIMU
CBA3SMH NOHATUH U T.II.

JIro6oi q)peﬁM COCTOUT M3 HCKOTOPBIX COCTABJLIIOINNX, MMCHA M COACPIKAHUC
KOTOPLBIX OIIMCAHO HUIKC!:

1. Umsa ¢peiima. D10 uaeHtudukaTop, nprucBauBaeMblii pperimy, dpeitm JoiKeH
UMETh UM YHUKAJIbHOE B JaHHOU (PperiMOBO# cucteme.

2. ms cnota. D10 UIEHTU(DUKATOP, IPUCBAUBAEMBII CIIOTY; CIOT JOJHKEH UMETh
YHHUKaJIbHOE UMS BO (peliMe, K KOTOPOMY OH MpuHaANeKUT. OOBIYHO UMS CJI0Ta
HE HECeT HUKAKOH CMBICIOBOM HArpy3Kd M SIBJIAETCS JUIIb HUJIEHTU(DUKATOPOM
JAHHOTO CJIOTA.

3. VYka3zatenu HacielOBaHMUS. OTH yKa3aTeld KAcCaloTCS TOJbKO (PEerMOBBIX
CUCTEM HEpPapXUYECKOro THUIIA, OCHOBAaHHBIE HAa OTHOUIIEHUSX ‘‘abCTpakTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyr HMH(opMaruioo o0 aTpubyTax CIOTOB BO
(bpeiimMe BepXHEro ypoBHs HACJIEAYIOT CIOThl C TAKUMHM K€ MMEHaMHU BO (peiime
HUOKHEro ypoBHs. Tunuunsle ykazatenu HacienoBanus Unique (U: -
yHUKaIbHBIN), Same (S: takoii xe), Range (R: ycranonenue rpanuir), Override
(O: urnopmpoBath) u T.nm. U MOKa3bIBacT, 4To (PpeiM MOXKET HUMETh CIOTHI C
Pa3HBIMM 3HAYEHUSIMU: S - BCE CJIOTHI IOJKHBI UMETh OJIMHAKOBBIEC 3HaUeHUs, R -
3HAUCHUE CJIOTOB (hpeiiMa HUKHETO YPOBHS JOJKHBI HAXOJIUTHCS B MpeEeax,
yKa3aHHBIX 3HAYCHUSAMHU CIOTOB ¢peiima BepxHero ypoBHs, O - mpu OTCYTCTBUU
yKa3aHusl 3HAUCHHUE CcJoTa (peiiMa BEpPXHEro YPOBHS CTAHOBHUTCS 3HAYECHUEM
ciota ¢peilmMa HIKHETO YPOBHS, HO B Clly4ae ONpENeSIeHHUs HOBOTO 3HAYEHUS
CJIOTOB ()pEeiiMOB HM)KHUX YPOBHEHN yKa3bIBAIOTCS B KAUECTBE 3HAYEHUMN CIIOTOB.



4. YxazaHue TuIa JaHHBIX. YKa3bIBA€TCs, YTO CJIOT MUMEET YMCIECHHOE 3HA4YEHHUE,
1100 CIYKUT yKazaTeneM apyroro ¢peiima. K Tunam 1aHHbIX OTHOCSTCS:

FRAME (ykazatens), INTEGER (uensiit), REAL (nelictButensHsbiii), BOOL
(6ynes), LISP (mpucoemmnennas mporeaypa), TEXT (tekct), LIST (cmucox),
TABLE (tabmmuma), EXPRESSION (Beipaxkenue) u np.

5. 3Hauenue ciota. [lyHKT BBOJA 3HAYEHMs CIOTA. 3HAYEHHUE CIIOTA JOJIKHO
COBIAJIaTh C YKAa3aHHbIM THUIIOM JIaHHBIX 3TOrO CJIOTAa, KPOME TOro JOJIKHO
BBITIOJIHATHCS YCJIOBUE HACJIEIOBAHUS.

6. Jlemon. 3nech maercs onpenenenue aemonoB tuna IF-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. JleMOHOM Ha3bIBaeTcs IMpOIEAypa, aBTOMATHYECKU
3aIycKaeMasi Ipy BBIMOJHEHUHU HEKOTOPOTO YCIOBUS. IEMOHBI 3aITyCKAIOTCS TIPU

06paHleHHI/I K COOTBCTCTBYIOHICMY CJIOTY. KpOMe TOro, JAICMOH MABJISICTCA
Pa3HOBUAHOCTBIO HpHCOCIIHHGHHOfI IIpoLCAypPHI.

7. [IlpucoenuHeHHass mnporeaypa. B KkadecTBe 3HAaYe€HMS CJIOTAa MOKHO
MCIIOJB30BaTh IporpaMMmy IpoieaypHoro tuma. Korma ™Mbl roBOpuM, 4YTO B
MOJIE/ISIX TPEJCTaBICHUS] 3HaHUU (peiiMmaMu OOBEAMHSIOTCS MNPOLETYpPHBIE U
JICKJIapaTUBHBIEC 3HAHUSA, TO CUMUTAEM JAEMOHBI U TMPUCOETUHEHHBIC MPOLETYPHI
MPOIEAYPHBIMU 3HAHUSMHU.

OCOOEHHOCTBIO MEPApXUUECKOW CTPYKTYpHI SIBISETCA TO, YTO HMH(popManus 00
atpuOyTax ¢peiiMa Ha BEPXHEM YPOBHE COBMECTHO HCIIOIb3YETCS BCEMU
¢peliMaMy HUKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hampumep: ®peiriMoBoe nipeicTaBieHrne KoHpepeHIuu.

Hepapxuyeckue (QppeiMoOBbIE CTPYKTYphl 0a3upyroTcsi Ha oTHomeHusx IS — A
Mexay dpeiimaMu, ONMUCHIBAIOIIMMU HEKOTOPYH KoH(epeHmuio. Bce dperimbl
nokHBL comepkaTh uHpopmanuio o JIATE, MECTE, HASBAHUUN TEMBI,
JOKJIAJJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE ompesiesieH (ppeiim
KOH®EPEHIUA.

Kondepeniuu paznensrorcs Ha KOMMEPUYECKUE U 10 pa3BUTHO. OHU COCTaBIISIOT
nouepHue (periMbl. B HUX MOTyT OBITh J0OaBJIEHBI CIOTHI: OOBEM TOPTOBIU U
OIOJKET.



KoHiep eHI A

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

Tenma
Jormamauk  Amako

[Tpumep dpeiimoBoii MoaeH

3amanue 2.

Hcnonb3ys ppeliMOBYI0 MOJEIb MPEACTABICHUS] 3HAHUN PEaIu30BaTh CTPYKTYpPY
OTHOUIEHUH, ONMCHIBAIOIIKE CIAEAYIOIINE CUTYAINH:

1. 5K3aM€H MO JIUCUUILUIMHE 3a CEMECTP Yy MpErnoaaBaTeisl MPU COCTABISIONINX:
CEMECTp, IK3aMEH, IPENOJaBaTENb, OLIEHKA, CTYJEHT, 0JIy4aTh.

2. BEIOMOCTh IPU COCTABJISIONIMX: IHUCIMIUIMHA, CTYJEHT, 3K3aMEH, CEMecCTp,
MpEenoJaBaTelib, OLCHKA.

3. KoH(epeHIMs M0 KOMMEPUYECKUM BOIPOCAM IMPHU COCTABJISIONIUX: JaTa, MECTO
MPOBEJCHUSI, TEMA, 1I€JIb BBICTYNAIOIINE.

4. TIOTydYeHHE OIICHKHM IIPH COCTAaBIISIONIUX: IpeIojaBarellb, CTYJICHT, OICHKA,
MOJIy4arTh.

5. HCNONB30BaHUS W3JENUs INPU COCTABJSIOIIMX: OpraHM3anus, pa3paboTka
TEXHOJIOTUYECKOT0 pEelIeHUs, UccienoBaHne «(hu3nieckoro 3¢Qhexra», MeToAbl
CO3JIaHMSI U3JIEIHA.

6. undopmanmonnas ctpykrypa b/l B MamMHOCTpPOEHUM MPHU COCTABIISIOLIUX:
¢busnueckue HG EKThl, TEXHUYECKHUE pPEHICHUs, H3JeNus, OOBEKT IOCTAaBKU
u3zienus, npuOOpbl U CTEHAbI, HOPMATUBBHI.

7. KkimaccupukauMs TNPOAYKTa TMPU COCTABIAIONIMX: Ha3BaHUE, 001acTh
MPUMEHEHUS, CIOCO0 XpaHEHHs, CIOCO0 TPAHCTIOPTUPOBKH.

8. aymutopus (omHMcaHWE) TPU COCTABISIONIUX: BMECTUMOCTh, Ha3HAa4YCHUE,
COCTaBJISIFOIINE, MECTOHAXO0XKICHHUE.

9. )KMBOTHBIN MHp TPU COCTABJISIONINX: BUJI, TUI, Cpena oOuTanus, 0COOCHHOCTH
MOBECHUS.



JlaGopaTopHbie padoThl 3-5

Co31aH1€e OHTOJIOTHH B CHCTEME PROTEGE. Ocuossl RDF 1 OWL

Bonpocs! (koMneTeHUMM, HABBIKH) JJI1 OCBOCHUS:

3. Ompenenuth MpeaIMETHYIO 00J1aCTh, CO371aTh KJIACChI, OTHOIICHUS C
MCIIOJIB30BaHUEM CUCTEMBI Protége, a Takyke Ha mpUMepe COo3qaHHOM
b3 paccmotpers mozaens RDF, si3pik OWL u cunTakcuc Turtle.

4. Hayuutbcs peanusobiBaTh nonstus Defined Classes, DL Query B
cucreme Protege

5. M3yuuth BO3MOKHOCTH si3bIKa 3anpocoB SPARQL

6. HayuuThcs aHanmm3upoBaTh CO3/MaBaTh TpPaBWIA ISl MPOBEPKU

uHdopmaIuu o ToBapax ¢ nmomoibko s1361koB SWRL 1 SQWRL .

3ana}mﬂ AJIA BBIIMMOJIHEHUA H METOANIECCKHUEC PECKOMECHAAIINHA:

B kauectBe mpumepa OyAeT paccMOTpeHa HH(OpManus O KOHKPETHOM
ToBape (KOHKPETHOM cMapTdoHe’) ¥ Ha ee OCHOBaHMM COCTABIIEHA TIEPBAsk BEPCHS
b3.

Ilepen Hauagom paboThl ¢ cucteMoir Protégé [6] HEOOX0aMMO COCTaBUTH
XOTs Obl HEKOTOpPYHIO YIPOLICHHYIO KOHLENTYalbHYIO MOJEIb MPEAMETHOM
obnactu. U, 1yist Toro 4To0bl MOTOM HE OBUIO CIIOKHOCTEN € ee opMau3aluei,
HEOOXOJMMO ONPESIUTh KAaKUMHU CYIIHOCTSIMH MOXHO ONepupoBaTh. B nanHOM
cnydyae 310 cymHoctd mozenu RDF [1, 2] u s3eika OWL [4], T.K. MHOTHE
CUCTEMBI U OMOIMOTEKH, B TOM yucie Prot€égé moaaepKuBaet 3TU CTaHIAPTHI, U
OHU SIBJISIFOTCSA HauOoJee pacipoCTPaHEHHBIMHU.

Croutr cpa3zy oTMeTuTh, uto Mojzelb RDF sBisercs abcTtpakTHOU U
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HBIMH CUHTAaKCUCAMHU, peanu3yrommux ee [1].
OWL Taxxe MoxeT ObITh MpeoOpa3oBaH B HECKOIBKO HOTAMA U B JIIOOOW U3

s361k0B RDF [4]. KOHKpeTHBIE CHHTAKCHUCHI OyIyT OOCYKIaThCsl TO3JHEE U BCE

L https://www.dns-shop.ru/product/052629h3621f3330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/



MPUMEPDI, OTIMCAHHBIE HUKE MOTYT UX HE MPUJIEPKUBATHCA.

Owntonorust B pamkax monaenu RDF mnpennonaraer omnpeneneHue Jr0ObIX
MOHATUH MPEIMETHOW 00JIacTH B BUIE TPOCK: CyOBEKT — MpEeauKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpasyer rpad mnoHsTuil. CyOBeKTbI U OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIIMHBI OPUEHTHUPOBAHHOTO Tpada, a MpeauKaThl Kak
ero Ayru (¥ OMpEeAeNSIOT OTHOIICHUS MEXIY CYIIHOCTSIMH). BepmuHbl MoryT
OBITh CJIENYIOIIMX TUIIOB: PECYpC, ITyCTasi BEPIIMHA.

Pecypc ommchiBaeT HEKOTOpOE MOHATHE PEaIbHOrO0 MUpa U pa3zielsiercs Ha
CCBUIOYHBIE pecypchl U cKayspHble. CCbUIOYHBIE pecypchl — 3TO HEKOTOpbIE
MOHATHUS, KOTOpPbIE MOTYT HUMETh XapaKTEePUCTUKU (Hampumep, cMapTdoH,
cmapthon SMGI65FZPHZER, »skpan). TakuM TOHSTHUAM TMPUCBAUBACTCS
rinobanbHblii  yHUKaIbHBIN uaeHTHdukarop IRl (Internationalized Resource

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

TaKHE€ PECYpPChl MOTYT HAXOJWUTbCS KaK Ha MecTe CyObeKTa, TaKk M Ha MecCTe
00BEKTa B 3aBUCUMOCTH OT MpEANKaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKU
U SBISIOTCS NPOCTO 3HAYEHHUEM ONpeneiaeHHOro tuma. COOTBETCTBEHHO, TAKWE
pecypcbl MOTYT HaxOJMTCS TOJBKO Ha MecTe oObekTa. Ho, mpu 3TOM ais HHMX
MO>KET OMPEACNIATHCS TUI U JJI1 CTPOKOBBIX 3HAUEHHI MOKET OMPENEATHCS A3BIK.
Hampumep, s Hameld mnpeaMeTHOW OOJacTH TaKUMU CYIIHOCTSMU MOTYT
aBsAThCA: 6.2 (KOHKpeTHas auaroHaidb 3kpaHa; float), «Samsung Galaxy S9+—
(opurnHaIbHOE Ha3BaHUE; string); «4epHbIA—(@ru (I[BET; String; pycCKuii).

Taxxke HEOOXOOUMO OTMETHUTh, YTO «IPEAUKAT™ TaKKe MOXKET ObITh
«CYOBEKTOM™ WJIM «OOBEKTOM ™ B paMKax JIPyTUX TPOEK. ITO HEOOXOAUMO YTOOBI,
HaAIMpUMeEp, ONUCATh OTPAHUYCHHSI TAHHOTO OTHOIIICHUS.

[lycTas BepmMHa B OCHOBHOM HEOOXOJIMMA MJI «HMHTAIUMA ™ N-apHBIX
cBs3eid. Kak BUIHO M3 KOHIIETIIIMU MOJICNH, MPEIUKAT MOXKET CBSI3bIBATh TOJBKO 2
pecypca. Ho, 310 pemaercs ¢ NOMOLIBIO BBEAECHUS MPOMEXYTOYHOW BEPIUHUHBI U
pa3ziefieHueM CBSI3M Ha HECKOJIbKOo OuHapHbIX. IIpu »ToM BepmmnHa He Oynaer

nNpcaACTaBLATh IIOHATHC PCAJIbHOI'O MHpPA U el HEeT CMbIciIa JaBaTb YHHKaHBHBII)'I
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rJ100aIbHBIA UAECHTU(HUKATOP, JHOCTATOYHO JOKAJIBHOIO JIJISi COCTABJICHHS TPOEK.
MMeHHO N1l TakuX BEpUIMH U BBeleH oOcyxkmaembiil Tum. Ilpu 3ToM He Bcerna
OYEBHJIHO CTOUT JIM BBOJWUTH JUIsi TOW WJIM HWHOW CYIIHOCTH TJI00aIbHOM
uneHtuukarop. Hampumep, KoHKpeTHbIH cMmapTdoH oOnamaer  psjom
XapaKTepUCTUK JIUCIUICS] UM OBbUIO PEUICHO BBIACIUTh JIUCIUIEH KaK OTACIbHYIO
CymHOCTh. [Ipy 3TOM 1151 HAC OH SABJISETCS HEOTHEMIIEMON YacThi0 cMapTQoHa, a
MPOU3BOIUTENIb CMApT(POHA MOXKET CTaBUTh Pa3Hble MOJENIU JUCIUIES OT Pa3sHbIX
MPOU3BOJIUTENICH MPU YCIOBUU COXPAHECHUSI XapaKTEPUCTUK. Torga MoxkeT ObITh
1[EJIeCO00pa3HO HCIMOIb30BaTh IMyCTyl0 BepiiuHy. C JApyrod CTOPOHBI, €CIU
MIPOU3BOIUTEIb IPUCBOMIT IAHHOMY JUCILICIO OMPEICIICHHBIN KO/, TO MOXKET OBIThH
1enecoo0pa3Ho BBIICIUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAaHOBJICH U Ha
npyroit cmaptdoH, a Takxke OyJeT MpoIle pealru30BbIBAThH, HAPUMEP, 3aMPOCHI
JUISL OTIPENICTIEHUs CEPBUCOB, TI€ €CTh B HAJIMYWU JaHHBIN auciuied. st mpuMepa
MyCTOW BEPIIMHBI PACCMOTPUM XAPAKTEPUCTUKY «PA3PEUICHUE™ Y KOHKPETHOIO

JTUCILIES:

SM-D-G965FZPHSER pa3pemienne _x
_X Topu3oHTaIb 2960
_ X BepTuKaib 1440

JlanHbIe TPOIKK OMUCHIBAIOT Tpad, M300paskeHHBIN Ha pHC. 1.

SM-D-GO65FZPHSER 2960

pasgeweHue roODU3I0OHTaNb

L

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucries

CTouT OTMETUTh, YTO JAHHBIC TMOHATHSA TAKXKE MOXHO OBLUIO OMHUCATH C
UCTIONBb30BaHUE 2 CBS3CH «paspelieHue rop—, «paspemeHue Bep— u  0e3
MIPOMEKYTOUYHOM BEpIIMHBI. UTO TIOKA3hIBAET, UTO CO3/IaHUE OHTOJIOTUU OCTACTCS
BapUATUBHBIM TPOIIECCOM, 3aBHUCSIIMM OT KOHKPETHBIX IEJeH W MpearnodTeHUN
pazpaboTuuka.

Kax mpaBuno IRI pecypca cocroutr wu3 wunentuduxkatopa b3 wm



OPOCTPAaHCTBA HMMEH M UACHTU(UKATOpa TMOHATHUSA B HeM. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, Moxer o03Ha4aTh, YTO OMNKUCHLIBAETCS

MOHSITUE «phonel— B b3 TOBapoOB C UACHTU(DUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHMcaTh KaXKIBIA pa3 IOJHBIA
uaeHtudukatop b3 wam mpocTpaHcTBa HMMEH, €ro 3aMEHAIOT Ha MpeQHKC.
Hampumep, MoXHO 3ammchiBaTh «mo:phonel—, rae moxy «mo:— Oyaer
noapaszyMmeBaThes moiHblil IR B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHUEMIHUIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu noustusmu: rdf, rdfs, xsd [3]. ['ne xsd omuchiBaeT THIIBI, KOTOpPHIC
MO>XHO HCIIOJIb30BaTh B OHTOjNOrusix Ha Oaze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemieHue aucruiest Mo
TOPU30HTAJIM MOIJIO OBITH ONMKMCAHO CIEAYIOMUM O0pa3oM: X TOPU30HTAb
“2960”"xsd:integer. OcHoBHble mnoHaATHs u3 rdf, rdfs, xoropeie OynyT
UCIIOJB30BaThCA B paMKax JaHHoW pabotel: rdfs:Resource (mousitue pecypca,
ormmucanHoro panee), rdfs:Class (monsitue kiacca), rdf:Property (monsitue
otHouieHus), rdfs:subClassOf (oTHoIIEHHE, KOTOPOE ONpEAENIeT «CyObEKT ™ Kak
noakiace «oowekra™), rdfs:subPropertyOf (oTHomenuwe, kKoTtopoe ompeaeisieT
«CYOBEKT ™ KaK YTOUHEHHE «00BbEKTa™, SABJISIFOIIErOoCcsl oTHOIIeHueM ), rdfs:domain
(oTHOLIIEHUE, ONpeAesIoNnee 00JacTh OMNPEACICHUs] APYroro OTHOIICHHS),
rdfs:range (oTHOIIIEHUE, OMIPEAEIIAIONIee 00JaCTh 3HAYCHHS JPYTOr0 OTHOIIEHUS),
rdfitype (OTHOLIEHHE, KOTOPOE OMNpenensieT «CyOBEeKT™ KakK HK3EeMILIP
«o0BeKTa ™).

OWL sBnsiercst cTaHIapTU3UPOBAHHBIM SI3bIKOM CO3JaHusl OHTOJIOTHH. OH
MMeEeT HECKOJbKO BapHaHTOB CHHTAaKCUCa (B TOM uuciie (yHKUMOHAIBHBIN), a
TaKk)ke MOXKET ObITh TpeoOpa3oBaH B robor n3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciyyae OH OyJeT MHTEPHPETUPOBATHCSA Kak
HaacTtporka Haa RDF, koropasg yTOYHs€T MOAXOM K CO3JaHUIO OHTOJIOTHH,
pacImpseT BO3MOKHOCTH MOJICTT M BBOJUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
UMEH owl).

b3, co3pmannbie ¢ ucnonb3oBanuemM OWL mpeamnoniararoT, 4To Ha HUX
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MPOU3BOAMUTCS BBIBOJI, KOTOPBIN MO3BOJISIET MPOBEPUTH HEMPOTUBOPEUUBOCTh b3,
BBIBECTU HOBBIE OTHOIIICHHSI.

B cBs3U ¢ 3TUM OINMCaHUE OHTOJIOTUU MOXKHO Pa3/IeNIuTh Ha:
1 CymHoctu. Bcee monsitusi, onucanHble paHee B pamkax RDF, a Takxke
HEKOoTOpble HOBbIE U3 OWL;
2 Bripaxkenusi. Onucanue MOHATUS 4Yepe3 KOMOWHAIIMI0O MHOXKECTBA JIPYTHX
cymHocTedl. OTHUM U3 OCHOBHBIX MPUMEPOB NMPUMEHEHHUS SIBIISIETCS OIpeiesieHre
Kjacca depe3 BbipaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
UMEET HE MEHee 2 OCHOBHBIX KaMep C paspelieHrneM He MeHee 20meranukceneii;
HOBBIM THUIl «YHCIO™ — 3TO OOBEAMHEHHE MHOXKECTB LIENBIX YHCEI W YHCEN C
JTpOOHOM YacCThIO.
3 Axcruombl. TOUHO M3BECTHBIE TMOJIOKEHUS U TIOJIOKEHMsI, KOTOpbIE BCEraa
JTOJDKHBI 0CTaBaThCA UCTHUHHBIMHU. Hampuwmep, Ha OTHOIIIEHUE
«mnoTHOCThl [MKCcene— MOTyT OBITh HAOXKEHbI OrpaHWYCHHS Ha 00JacTh
OIpeseNieHus] — 3K3eMIULIp Kiace «Jlucmiueii—~ m 0o0JacTh 3HAYEHHS] — «LEJIoe
yucno—. [Ipu 3ToM ecnu B 0aze 3HaHuil Oyner Tpoika «G muotHocThlIMkcenei
529, TO 3TO MOXKET MPHUBECTU KakK K ommoke (eciu G TOYHO HE MOXKET SBIATHCS
HK3EMIUISIPOM Kilacca «Jlucruieii—), Tak U K BBIBOJy HOBOTO OTHOIIeHUs «G
rdf:type ducneni—.

Kak yxe Obuto ckazano Beimie, OWL no0aBiser HOBbIC NOHATHS U
aKcMOMBI. J[71s1 maHHO# paboThl HEOOXOIUMBI CIETYIOIINE TOHITHS
1 owl:Class. Ananoruuno rdfs:Class;
2 owl: Thing. Knacc, sBistroruiicst mpeaKkoM BCeX KJIaccoB. AHaIOTUYEH
Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;
3 owl:ObjectProperty. Ilogkmnacc otHomenutit (rdf:Property), cBsizpiBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [Togknacc otHomenui (rdf:Property), cBs3bIBaromumx pe-
cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu

object/data property, siistroreecs mpeakoM Bcex Object/data property;



6 owl:FunctionalProperty. Knacc oTHoIIeHUH, TPUMEHSIEMBIX K OJTHOMY
«CyOBEKTY ™ TOJIBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIIECTBOBATh J[BA TPH-
wieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnble cymnocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHOIICHHE, NEKITAPUPYIOIIEe, YTO IK3EMIUIIP CyObeKTa-
KJ1acca He MOKET OBITh OJTHOBPEMEHHO SK3eMIUIIpOM 00beKTa-kiacca. T.e. B
OHTOJIOTUY HE MOXET CYIIECTBOBATH JBa TpuIiuieTa «x rdfitype yl1—, «x rdfitype
y2—,rae yl u y2 pasnsie knaccol 1 «yl owl:disjointWith y2—.
8 CymHocTH, He0OX0UMBIE I COCTABIIEHUS BbIpakXeHUH. By 1yT onuceiBaTh
npu nossiennn (owl:members,, owl:unionOf u 1.71.)

Tenepsp, KOra CYIIHOCTH, KOTOPBIE MOTYT OBITh HCIIOJIB30BAHbI, 0003HAYCHBI,
MO’KHO CIJTaHUPOBaTh 00I1Iee onKrcanre npeaMeTHon odaactu. OHO pa3ziereHo Ha
OTKCaHue KJIACCOB, IK3EMILISIPOB U OTHOIIICHUH MEXTy HUMHU (pUC. 2) ¥ ONTUCaHHE

caMUX OTHOILIEHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

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

L—— AKKymynatop

Puc. 2 ®parment rpada, onmuchIBaOMIETo KIAaCChl, YK3EMILIAPHI M UX OTHOIICHUS B

paMKax onucaHusi cCMapTHOHOB



owl:Property

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

rdfs:domain rdfs:range \

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

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

FOpPU30HTaNb

Puc. 3 ®parment rpada, omMchIBAIOIIETO CBOMCTBA B paMKaX ONUCAHUS

CMapTPOHOB

B pamkax mnpuBeneHHOro ¢parmMeHTa KJIacCOB BBIACICHBI OYEBUJIHBIC
KJIACCBI:
«Toapy, «Cmaptdon». Takke BbIJEIECHBI HEKOTOPHIE OT/ICIbHBIC COCTABIISIONINE
cmapTdoHa Kak mojakiacchl kiacca «Yacte ToBapay: «[lucrei», «Kamepay,
«IIpoueccopy», «AkkymynsTop». Crolla BbIAECIEHBI TOJBKO CaMbI€ Ba)KHbIE YacTH,
KOTOpbI€ OOJIbIIIE BCErOo HWHTEPECYIOT TMOKYyMarelie u Haubosiee ILEHHBI MpHU
o0paboTtke uHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3371aBaThCsI
OTHOIIICHUSIMU MEXKIYy KOHKPETHBIM CMApT(MPOHOM MU KOHKPETHBIMU 3HAUYCHUSIMU
(Ha M300paKEHUU B KAauyeCTBE MpPUMEpPA TaKUX OTHOIIEHUNA MOXKHO BHUICTB: «TOI
BBIITYCKa», «KOJA mMpou3BoautTens»). CTOUT OTMETUTh, YTO HEKOTOPBIE Y3JIbl
(manpumep, «[2.9, 1.9]») 3ananbl B aOCTpaKTHOM BHJIE€ U WX KOHKPETHOE 3aJaHHe
OyneT 3aBHCETh OT HCIOJB3YEMOTO CHHTAaKCHCAa W/WIW  BO3MOXKHOCTEH
MHCTPYMEHTAJIbHOU CUCTEMBI.

B pamkax mpuBeneHHOro ¢parMeHTa CBOMCTB HE CJEJIIAHO pa3lieJIeHHE Ha
ObjectProperty u DataProperty Bo m30exaHue H3JIUIIHEH KOHKpeTHU3aluu (Tpu

peanu3aluuy paslieleHUe JeNaeTcs OYeBUAHBIM 00pa3zoMm). B pamkax mnpsmMbIx



HacJIeTHUKOB «owl:Property» BblfeieHbl TUIIBI BO3MOXKHBIX OTHOIICHHM: «4aCTh)
(171 CBSI3U TOBapa € €ro 4acThl0), KYUCIOBOE/TEKCTOBOE/CBOOOJHOC/ pa3pelieHUE)»
(IaHHBIE CBOWMCTBA ONPEAEIAIOT TIPYIIy CBOWCTB, OOBEAUWHEHHBIX OOLIEH
oOnacThio ompeneneHus. Pa3neneHre Ha TEKCTOBOE M CBOOOJHOE CHIETIaHO IS
yOpouieHus: JanpHedmeil o0paboTku. Ilox TEKCTOBBIMM IMOApPa3yMEBAIOTCA
KOHKPETHBIE 3HA4Y€HUs, KOTOpbIE IIOTOM MOTLYT OBITh MpeoOpa3oBaHbl B
nepeuncisieMbli Tun. B pamkax CcBOOOAHBIX K€ OMHCAHUS MOTYT COJEpKaTb
HECKOJIBKO XapaKTEPUCTUK, OJHY XapaKTEPUCTUKY, 3aIIMCAHHYIO pPa3HbIM 00pa3oM
U T.J.), «unknowny (rpyImna XapaKTepUCTHK, NOOABISEMBbIX aBTOMAaTHYECKU B
npouecce cOopa uHGOpMALUMU, IS KOTOPBIX HEBO3MOXHO ONPEAEIIUTh
NPUHAIIIEKHOCTh K PAHEE OMMCAHHBIM TPYIIam).

Heo0OxoaumMo moHMMaTh, 4TO B paMKax pUC. 2, pUC. 3 MPUBEAEHbI TOJIBKO
dbparmentsl rpada ana ynpouieHus. OctaBmmecss (PparMeHThl OMHCHIBAIOTCS
aHAJIOTMYHO U HE 00Jaat0T JONOJIHUTEIbHBIMU OCOOCHHOCTSIMH.

T.k. onucaHue T0JKHO MMOApa3yMeBaTh BO3MOKHOCTh cOOpa HHGOpMauu
C HCIOJb30BAHUEM IMPOTrPAMMHBIX CPEJICTB, HEOOXOAUMO OOrOBOPUTH KakK IMpHU
3TOM OYJEeT MPOUCXOUTH J00ABIEHNE HOBBIX CYIIHOCTEM:

1. Ilomyunts C neTanpHOM CTPaHULBI TOBapa CIMCOK XAPAKTEPUCTUK B BUIE
«Ha3BaHUE
— TEKCT» U JIpYyIrMX HEOOXOAMMBIX OTAENIbHBIX MOJeH (cchbUiKa, KOJA TOBapa,
KaTeropus u T.1.);
2 IIpousBectTn mnouck mopakiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTeropuy paccMaTpuBaeMoro ToBapa. Ecnu He HaliJieH, TO cO3/1aTh;
3 Co3aaTh ’K3eMIUIAp MOJYYEeHHOro B 1.2 Kkjacca (jokanbHas 4acth IRI
dopmupyercs kak «Kox mpoumsBomutens» wunm kak «Kom ToBapa» mpHu ero
OTCYTCTBUH)
4 JIns Kaxaon XapaKTepUCTUKU
4.1. IlpoBepuTh OTHOCUTCSI JIM XapaKTEPUCTHUKA K ONMCAHHUS KaKOro-TO H3
noakiaccoB knacca «Hacte ToBapa». [loaknaccesl kinacca «Hacte ToBapa», a

TAKKC OTHOIICHMA, CBA3aHHBIC C HUMHU 3addHbI 3aPpaHCC U HC U3MCHAIOTCA B



npoiiecce coopa unbopmarmu. g Kaxaoro U3 TakKux KIACcCOB 3aar0TCs

CIUCKM TOJIeN U mpaBuiia ux npeobOpazoBanus. KoHKpeTHbIE pean3anuu

ITOM YacTH He OyAyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCUTCS, TO TOJYYHUTh IK3EMIUISp (@ MPU OTCYTCTBHM CO3/ATh)
COOTBETCTBYIOMIEH acTu ((popmupoBanus JokanbHOU yactu IR mis Takux
yacTell TakXke NOponucaHo B mpaBwiax u3 1. 4.1.). JInsg momaydeHHOro
HK3EMIUISIpA 337aTh OTHOIIEHHUE, CBA3BIBAIOLIEIO €r0 C paccMaTpuBaeMoun
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCUTCS, TO HAUTHU OTHOIICHHUE TT0 UMEHU XapaKTEPUCTUKHU (TIPU
OTCYTCTBUU CO3[1aTh OTHOIIEHUE C TAKUM UMEHEM KaK JI0YEPHEE CBOMCTBO
JJIs. CBOMCTBa «unknown» WM TUNM3UPOBAHHOTO CBOMcTBa). CBsi3aTh
HK3EMIUISIp TOBapa C paccMaTPUBAEMbIM 3HAYEHUEM XapPaKTEPUCTUKHU
MOJTYYE€HHBIM OTHOIIICHUEM.
31ech OposBISETCS THOKOCTh OHTOJIOTMYECKOrO MOoaXoja. B oTiuumu OT

PESAIMOHHON MOJENH, B JII0OOOH MOMEHT JIETKO MOTYT OBbITh J0OaBJIEHBI HOBBIC
OTHOILICHHUS], TPOU3BEJICH MIEPEHOC UX B JPYTYIO TPYIITy, IPOU3BEICHO 3aJJaHUE UM
HOBBIX orpaHu4eHuil. Takxke paboTa C onmucaHueM MpeIMETHONW 00JacTH B IEJIOM
BEJIETCA B TEPMHUHAX OOBEKTHOW WMJIM JH00O0M HHTepecyroled Hac mozaenu. [lpu
ATOM U3MEHEHUsI, KaK MPAaBUJIO, HE BEAYT K JOJrOMY OXXUJaHUs (T.K. Yallle BCEro
JIOCTAaTOYHO U3MEHEHUSI HECKOJIBKHUX TPOECK).

[TonyuuB obmiee HedopMaIbHOE ONMHUCAHUE MOJEIU, MOKHO MPUCTYIATh K
ee popmanuzanuu u peanuzaiuu b3 ¢ ucnonb3oBaHUEM KOHKPETHOTO CHHTaKCHCa
W/WIW  WHCTPYMEHTapusi. OTHU TMpoIecchl OyIyT MAenaTbCs MapauiebHO C
MCIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHayasibHO  TIOCNIE  3alycka CHCTEMbl  HEOOXOAMMO  3a/1aTh
UJEHTU(PUKATOP OHTOJIOTHU Ha BKJIaJKe «Active ontology» B moje «Ontology
IRI» (puc. 36). JlanHblii wuaeHTUGUKATOP TaKXKe oOmpeaenseT U 0a30BbIi
npedukc. st n300paKeHHOU OHTOJIOTHH IRI oyner
«http://myontologies.com/goods», a 6a30BbIi npeduKc AT BCEX CO3/1aBaEMbIX

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



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

File Edit View Reasoner Tools Refactor Window Help

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

|Active ontologay |Entities | Individuals by class DL Query

Ontology header: EISEE [ Ontology metrics: EI=E
[LILILE A Mhttp://myontologies.com/goods| 6 Metrics

Ontology Version IRI

Annotations

Class axioms

|Ontology imports | Ontology Prefixes | General class axioms |

Imported ontologies: e
Direct Imparts

Indirect Imports

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

Puc. 4 Bxiagka «Active ontology» B cucreme Protégé (a — maHens B BKJIAJ0K C

aKTUBHOM BKJIaKON «Active ontology»; 6 — nIeHTH(HUKATOp OHTOJIOTHH)

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

File Edit View Reasoner Tools Refactor Window Help

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

a
Active ontology | Entities |Individuals by class DL Query |
Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes |Annotations |Usage
Data propgtties TR =
Classes Y Object properties
Ciat s hierarchy: ovl.Thing. i
s Asserted ~

ng B
Add subclass... Ctrl-E

Add subclasses...

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

ENEEEE

Change IRI (Rename)... Ctrl-U

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

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

Puc. 5 Bknagka «Entities» B cucteme Protégé (a — maHesnb B BKJIaJIOK C aKTUBHOM
BKJIanaKkoH «Enititesy; 6 — maHeIb BJI0KEHHBIX BKJIQJOK BKIIaAKU «Entities» ¢
akTuBHOM BKJIaakon «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONIKH

n00aBIECHUS UePAPXUU TTOAKIACCOB/TOIKIacca AJIsl BBIICIICHHOTO KJlacca)

Jlanee HEOOXOIMMO CO37aTh HMEpapXHI0 KiaaccoB. [ 3Toro HEoOXoAMMO

BBIJICJIUTh KJIACC, TMOJKJIAcCCaMU KOTOpOro OyAyT BEpXHHE KJIacChl Hallen



uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocie 3Toro BbI3BIBATH
KOHTEKCTHOE MeEHIO (mpaBoil KHomkoi Mbimu — [TIKM) u BbIOpaTh myHKT «Add
subclasses» (puc. 5t). Kimaccel Takke MOTYT 100aBJIATHCS 1O OAHOMY (pHC. S1).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» mosBIsSeTCS OKHO
n00aBiIeHus uepapxuu nojakiaaccoB (puc. 6). Kaxmas BBeieHHast CTpoKa B JaHHOM
OKHE CO3/1aeT OTHEIbHBIA Kiacc (ImyTeM T00aBJICHUS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'me x — IRI co3zmaBaemoro knacca,
3anaBaemblid Kak «{IRI onHTONOTHMHM }#{00paboTaHHOE MMs_Kiacca}» (B paMkax
00paboTKN MMEHU KJlacca, MPOUCXOIUT, HAPUMEp, 3aMeHa Tpodena Ha « »);y —
IRI ponurensckoro kiacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3aaHHbBIX 0e3 orcrtyna W kak IRI Onmxaliero BepXHEro kjacca ¢ MEHBITUM
OTCTYIIOM JIJIsl OCTAJIbHBIX (OTCTYIIBI 3a7jaeTCs Kak « Taby).
[Tocne nHaxkatmst Ha «Continue» MOSABISAETCS OKHO, MpEAJararoriee Co3aaTh s
BCEX CO3/1aBa€MbIX KJIACCOB OJHOTO ypoBHsS OoTHOIIeHUsT «owl:disjointWithy. [[ns
ATOM 3a/1auu coTJaraemcs.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OkHoO co3manust nepapXxuu NOAKIACCOB B cucTteMme Protége



[Toxa B3 siBasieTcss 1OCTATOYHO MPOCTOM, pacCMOTPUM ee Tpaduueckoe
npejcTaBieHne W oauH w3 cuHTakcucoB OWL/RDF. Jlnsg BeiBoja
rpaduueckoro npeacTaBieHuss HEOOXOUMO aKTUBUPOBATh BKIAIKY « Window
-> Tabs -> OntoGraf» u mepelitu Ha Hee (puc. 7). 37ech OYIyT BHUIHBI
KJIAaCcChl, SK3eMIUIAppl U object property. PaccmMoTpeHue TEKCTOBOTO
MPEACTABIICHUS]  TO3BOJIUT HaM  yBUACTh KaKMe HWMEHHO  TPOUKH
WHCTPYMEHTAaJIbHAsl CHCTEMa CO3/1ajia Ha JaHHBIM MOMEHT U Jydllle MOHSTh
KaK OHa paboTaeT (B HEKOTOPHIX CIIy4asX MOBEIACHHE CHUCTEMBI MOXKET OBITh
HACTPOEHO, 3/IECh PacCMaTPHUBAETCS MOBEICHUE MO yMoJI4aHuio). [ns sroro
HeoOxoaumo coxpanuth oHtosoruto (File -> Save As). [Ipu coxpanenuu Ha

JAHHOM 3Tare HeoOXxoaumo BeIOpaTh cuHTakcuc «Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v-© owl:Thing

fy |4 B A0S LS RI6K @ B HE bl
PaspelweHnue
- © Tosap
e dYacTL_toBapa ¥ !
) Tosap l,m [ ) Paspewenne ] @ Yacrs_tosapa |
& Kamepa ] [1 Axkymynsirop ] [ Mpoueccop ] [ } CmaprdoH ] [ [ucnnen

Puc. 7 Bxnagka «OntoGraf» B cucteme Protége

OTKpBIB MOJyYUBIIUHCS (aili MOKHO YBHJIETh NMPUBEJICHHBIA Haiee
TEeKCT (MpuBeNEeHbl (PparMEeHThl C KOMMEHTAPUSAMH, OOBICHSAIOMIUMHU
CHUHTAKCHC U OOUIYI0 CTPYKTYpY OHTOJNOrMH. KOMMEHTapuu HauMHAIOTCS C
#).

#OnucaHue HaYUMHAETCS C OOBSIBICHUS TPEPUKCOB
#Omnpenenenue oOmiero mpedukca BCEX CO3/1aBaEMbIX CYITHOCTEH (manee

MOXXHO BMECTO HCTO ITHUCATDH «»



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

# «.» SIBJISIETCS] CAMBOJIOM Pa3JEIUTENIEM TPOEK

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

#nanee IRI Hamieil OHTOJIOIMH ONIPENENAETCA KaK SK3EMIUISP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cnemyeT onucaHue CO3JaHHBIX KIacCOB

#«;» ABIAETCS CHEIUANBHBIM Pa3JIETUTEIEM TPOEK U MOCJE HETO UIECT

JIBOMKA «IIPEeIUKAT — 00BbEKT», a «CYOBEKT» OepeTcs U3 MpeablIyIIe TPOKu
:Axkxymyisitop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_TOBapa .

#T.e. »T0 SKBHBaNeHTHO 3amucu «:Akkymyistop rdfitype owl.Class
: Akkymyisitop rdfs:subClassOf :Yacts_ToBapar

#Jlns moaknaccoB owl:Thing otHomenue rdfs:subClassOf moxxer OBITH
OMYIIIEHO TIpU TeHepanuu (aitna

:Paspemrenue rdf:type owl:Class .

#Jlanee onuckiBaroTCA OOUIME aKCHOMBI. B Halllem ciyyae 3T0 HECKOJIBKO
YCJIOBHM Ha TPYMIBI KJIACCOB OJTHOTO YPOBHS, UTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITh FK3EMIUISIPAMHU OJJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 IPYIIIIbBI

[ rdf:type owl:AllDisjointClasses ;

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

[IpeoOpa3zyeM MOCHENHIOI 3amuch B BUJ TPOEK JUIsl €€ IOHUMAaHUA,
YUHUTBIBAs YTO: «[]» — MO3BOJISET 3aAaBaTh MYCTHIE Y3JIbl; «()» — IO3BOJIAET
3a7aBaTh cucku (s 3amanus cnuckoB B RDF ecth cnenmanpabiii kimace rdf:List
u otHomieHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_xowl:members _y.

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



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

_| rdf:type rdf:List . _| rdf:first :Kamepa . y rdfirest k.

_k rdf:type rdf:List . _k rdf:first :ITpomieccop . _V rdf:rest rdf:nill .
9T10 TaK¥XeE MOXKET OBITh 3aIIMCaHO B q)YHKHI/IOHaJII)HO

DisjointClasses(

:Axkymynarop :Jucrneit :Kamepa :IIponeccop )

ucnonb3oBanneM Manchester Syntax [7]).

CTHIJIC:

[lonumaHnue CcTaHZApTOB M CHUHTaKcuca oOJerdaer JaibHeilIyo paboty c
OoHTOJIOTHEH (B 0COOGHHOCTH PabOTy C 3ampocaMy U PEAAKTUPOBAHUE OHTOJIOTHUHU
u3 mporpammHoro kona). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce ornepanuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3JaHUS
MyCTBIX Yy3JI0B, HO TIPH 3TOM CHCTEMa B COCTOSHUM WX TOHATH B OOJBITHHCTBE
ciayyaeB). Takyke CTOUT OTMETUTD, YTO MHOTHE ONMCAHMS TaK WM MHAYE MPUICTCS
MHACATh CAMOCTOSITEIbHO B COOTBETCTBUU C OMpeiesieHHbIM cuHTakcucoM (defined

classes, CIOXHBIC OI'PaHUMYCHHMA Ha IIOJI W T.O. PCaIM3YKOTCA B CHUCTEMC C

Hanee neodoxomumo 3anath Object Properties. OHM 3a7at0TCsl aHAJTOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

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

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

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

Annotation properties  Datatypes  Annotations Usage
Classes  Object propemesa \ Annotations

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

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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

Dgta pTOperﬁ§S il Annctations: owl:topObjectProperty EMEDE]




Puc. 8 Jlo6aBnenue Object Properties (a — aktuHas Bkiagka Object Properties, 6—

KHOIIKa J100aBJICHUS UEPAPXUU OTHOIICHHI)

Ha mannOoM 3Tare HeoOXO0IUMO 3a/1aTh CBOMCTBA «9acTh» M «paspemieHuey. Jlamee

OIMUIIIEM AT CBOMCTBA Hoz[p06Hee, a UMCHHO 3aJaiuM 001acTh OIIPCACIICHUA U

0071aCTh 3HAYCHUS.

JI1st CBOMCTBA «4acTh» 00J1acTh onpeaeneHus « ToBapy, 001acTh 3HAYCHUS
«Yactp_ToBapa». Ilyis Toro, utoObl 3amath 3Ty HH(pOpPMAIHIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haitm pasnen «Domainsy B MOSBUBIIEMCS

ONMCaHUM U J00aBUTh HOBYIO 3amuch (puc. 90), BbIOpaB COOTBETCTBYHOUIUI

KJIacc cymHocTel (puc. 9r).

4acTb

File Edit View Reasonsr Tools Refactor — :
= o R Data restriction creator _ Class hierarchy |
T, gods (b myeniobaes om0 | (Class expression editor | Object restriction creator |
Active ontology  Entities | Individuals by “* © = Asserted -
Individuals v © owl:Thing
Annotation properties  Datatypes ;f‘?’pe‘”e"“e
Data properties ] _
Classes Object properties ’
T= G| Asserted ~
v-mowl:topObjectProperty
acts |
= pa3pelleHune
OK Cancel
Transitive = gwi-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) =+

No Ressones set. Selecta reasoner from the Reasoner menu |V Show Inferences

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

Irreflexive

BBIJEJIEHHOE CBOMCTBO «4YacTb», O — KHOIKAa Jg00aBlIEHHS HOBOH o00JacTH
OTIpeNieJICHUsI, B — KHONKA pPEAAKTUPOBAHUS CYIICCTBYIOIIEH o00yiacTtu

omnpeneyeHusl, T — aKTUBHAasg BKJIAJKa MEpapXHM KJIACCOB IPH 3aJaHUU 00JIacTh

OTIpe/IeTICHUS] CBOIMCTBA)



[Ipu 5TOM BO3MOXEH HE TOJHKO BHIOOp M3 CYIIECTBYIOUIMX KJIACCOB, HO U
3amaHne 4epe3 BbIpakeHUss Ha Biiaakax «Class expression editor», «Object
restriction creator» (OHM SBJISIOTCS OJHUM U3 TIPUMEPOB, TIE TPHICTCS
ucrnosib3oBaTh Manchester Syntax, a He mpocTo rpadudeckuii HHTEpdEic).

[To amamormm co3marorcsi Data Properties. IlomHBIH CIHCOK CBOKCTB,
co3fgaBaeMbIX B JaHHOM b3, mpuBeaeH Huxe (IpU CO3JaHUU HEOOXOIUMO
3aMEHHTH «;» Ha IEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI TPOU3BOJUTENS; I[BET 3asBJICHHBIA MPOU3BOJUTENEM; CETh 2g;
ceTb 3g; yactora lte; dopmar sim KapThl; TEXHOJOTUS W3TOTOBJICHHS 3KpPaHA;
MaTepuan KopIllyca; 3aluTa KOpIlyca; 3allluTa »dKpaHa; CTENEHb 3allluThl;
OTlepalioHHasl CHUCTEMa; MPOU3BOJIUTENb TPOIlEcCCOpa; MOJENb MPOIECCOpa;
KoH(pHTypanms mporeccopa; rpaduIecKrii YCKOPUTENh; THIT BCTIBIITKA OCHOBHOMN
KaMmepbl

YHCIIOBOE

roJl BBITYCKA; YHUCIO SIM KapT, AWAroHaldb HKpaHa; paspericHue
TOPU30HTANb; pa3pellleHne BEpTUKalb; pa3pelieHrue Kaap/CeK; IUIOTHOCTh
NMUKCeJIeH; KOJIMYEeCTBO I[BETOB OJKpaHa MJIH, KOJHMYECTBO Sep; YacToTa
mpoiieccopa ITi; 00beM ONepaTUBHOMN MaMsITH 10; 00bEM BCTPOSHHOM MaMsTH 10;
MaKCUMaJbHBIH O0BEM KapThl TaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJINYECTBO METAIMUKCEIEH OCHOBHOM KaMmephl; ameprypa OCHOBHOW KaMeEpBI;
KOJIMYECTBO MeETaIlUKceNne (POHTAIbHON KaMephbl; KOJMYECTBO (PPOHTATBHBIX
KaMep; EMKOCTh aKKyMyJiiTopa MA*4; BpeMs pabOThI B peKUME pa3roBOpa; BpeMs
paboThI B peKUME 0KHIaHUS; IIIUPUHA; BHICOTA; TOJIIIMHA; BEC

JIOTHYECKOe

aBTO()OKYCHPOBKa OCHOBHOHM Kamephl, ONMTHYECKas CTaOWIM3aIus
OCHOBHOM KaMephbl; HaJIMYUE€ BCIBIMIKH (POHTANTBHOW KaMephbl; HAIWYUE
OEeCITpOBOIHOM 3apsS KU

CBOOOTHOE



KOHQUTYypamusi TpoIeccopa; MaTYUKH, OCOOCHHOCTH OCHOBHOM
KaMephbl; KOMIUICKTAIHs; OnOMeTprudecKas 3aluTa; 0COOCHHOCTH
JlJis HUX Takke HE0OXOIMMO 33J1aTh 00JIaCTh ONpeAeIeHUs U 001aCTh 3HAUCHHSL.
CTOHUT OTMETHTb, YTO ISl BEPXHUX CBOWCTB B HEpapXuHu OYJET 3a7aBaThCS TOIBKO
00JacTh 3HAYCHMS, T.K. TaKUE OTHOIICHUS KaK «YHCIOBOE» MOTYT CBSI3bIBATh
0001 «CyOBEKT», HO TOJBKO ¢ unciioM. OKHO 3amaHue OoOJacTH 3HAYCHUS IS
data properties oTau4aeTcs OT aHAJIOTUYHOIO JyIsi object property (puc.10). s
CBOMCTB «YHCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», <«JIOTUYECKOE» O0IacTh
3HAUEHUS 3aJaeTCs C MCIIOJIb30BaHMeM BKiIanku «Built in datatypes», Ha KoTOpoi

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

4YMCIoBOE X

[Data range expression |
'Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:.decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

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

Jnst  HEKOTOpPBIX  CBOMCTB  HEOOXOIMMO  3aJaTh  JOMOJHUTEIIbHBIC

orpannueHusi. s storo ucmnoib3yercss Bkianka «Data range expression» u



Manchester Syntax. Pazbepem HekoTopble u3 cBoWcTB. dopMarbl cUM KapT
crangaptusupoBansl: Ilomnopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). IlotoMy MOXHO 3amaTh

JOTIOJTHUTENIBHOE OTpaHUYEHUE Ha CBOMCTBO «dopmat sim KapTeh» (puc. 11).

dopmaT_sim_xapTbl >

'Data range expression
‘Built in datatypes J

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

OK Cancel

Puc. 11 3aganuie 1ONOJHUTEIBHBIX OTPAHUYEHHUI HA CBOMCTBO «(dopmar sim
KapThI
Paccmotpum, uto npu 3TOM co3iaercs B (aitie OHTOJIOTHH:
:popmar_sim_xapts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, mis omucaHus 00JacTH 3HAYEHUM CO3/IaeTCs MYCTOM y3el,
KOTOpBIM  siBJIAeTCST TUMOM JaHHbIX (3k3eMmiuispom rdfs:Datatype) u ero
HK3EMIUISIPbl MOTYT NPUHUMAaTh 3HAYEHUS W3 33JaHHOTO CHUCKa (3a cuer
ucrnosib3oBanusi otHomeHus: owl:oneOf). Tlpu ucnonbp3oBaHWM OrpaHUYECHUN Ha
data property mycroit y3en rdfs:Datatype co3maercs Bcerma, JajdbHEHIde
KOHCTPYKLHUHU 3aBUCST OT BBEJECHHOTO pa3padOTYMKOM. PaccMOTpUM BO3MO>KHbBIE
KOHCTPYKIIUU JJIs1 3TOTO MOJIsl OApOoOHEe:

1 {} — 3amaer crucok 3HaYEHUH, B paMKaxX KOTOPBIX MOT'YT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HMCTOJIB30BATh 33/laHME THUIA JAHHBIX 4epe3 «'» u
TETH S3BIKOB Yepe3 «(@»)

2 JIro6o0it Tun nanubix (xsd:integer, xsd:string u T.1.)



3 JIro0oe ckasipHOE 3HAYEHHUE

4 [ — orpanuvenue Ha 3HAauYCHHWE, KOTOpBIC HMIYT IOCJIC THIA 3HAYCHUS.
Hanpumep, xsd:interger[> 0] COOTBETCTBYET LIEJBIM CTPOTO MOJIOKUTEIBHBIM YHC-
namM. OrpaHuUYeHUs] NPOIHUCHIBAIOTCS B HEOTPAHMYEHHOM KOJIMYECTBE Yepe3
3amsITyro, Hanmpumep: xsd:integer[> 0 , < 100]. OrpaHnudenusi, KOTOPbIE MOTYT
NMOHaTO00UTHCS B paboTax: BCe 3HAKU CpaBHEHUA (>, <, >=, <=), MpOBEpKa CTPOKHU
M0 peryJsipHoMy BbIpaxkeHuto (xsd:string[pattern “[0-9]{4}”]. Heo6xoaumo
OTMETHTh, YTO PETYJSIPHOE BHIPAKEHHWE B TaKOM BHUJC TPOBEPSET COOTBETCTBUE
BCEW CTPOKM, a HE MIIET MOJOOHBIC BXOXKACHHS. T.€. aHAJTOTUYHO BBIPAKECHUIO
«"[0-9]1{4}$» B 0OBIUHOI cHUTYyaIIHN).

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

PaccmoTpum  cBOMCTBO «rox Bbillycka». OH JOMKEH OBITH IEIBIM
YEThIPEX3HAYHBIM YHUCJIOM HEe MeHbIMM 1973 wunum nensiMm He Oojee uyeM
JBY3HAUHBIM YHCIIOM (B CJIy4ae, €CIM YYUTHIBAEM BO3MOKHOCTb BHECEHHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM MpeoOpa3oBaHHME 3apaHee).
[Tonb3ysich HOBBIMU BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBOWCTBa
«uucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lamee 3amagum
CBOMCTBY «roj BbIycka» orpanuueHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, Kak 3TO BbIpakeHue mnpeodpasyercas B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roq_Bbinycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :umnciosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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



[IpuBeneHHOE BBIpaKEHHE HECKOJIbKO cioxHee Manchester Syntax, HO
MO3BOJISIET MOJIYYUTh MOHUMAaHUE Kak paboTaioT BblpakeHus B TepmuHax RDF u
KaK OHU, COOTBETCTBEHHO, IOTOM 00pabaThIBaIOTCS.

Cozpmatorcst 2 mycThix y3na ¢ oTHomeHusmu  xsd:minlnclusive 0,
xsd:maxInclusive 99, xotopsie o6bemunsitorcss B RDF cmnmcok (rdf:List gepes
cokpanieHHoe onucanue «()»). [amee cosmaercss HOBBIM MyCTOM y3en — THII
JIAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), koTopbie coeauHsETCS
otHomeHueM owl:withRestrictions ¢ co3maHHbIM paHee cIUcKoM. [loJHOCTBIO
aHAJIOTUYHO CO3/aETCs €Ille OJWH THUIl JaHHBIX, OCHOBAHHBIM Ha integer, HO C
Ipyrumu orpannyeHusiMu. [locne 3Toro co3maeTcs eie OAMH HOBBIM THI JaHHBIX,
KOTOpbIE ompefensercs kak oobeauHenue (owl:unionOf) co3mannbix panee. U
UMEHHO OH SIBJIsIeTCSl 00JIaCThIO ompezesieHusl Hamiero coiictBa. [Ipu sToM Mo
dakTy, cozmaHHBIE THUIBI WHTEPECYIOT HAC TONBKO C TOYKH 3PEHHUS BO3MOKHBIX
3HAYEHUN U MOTYT pacCMaTPUBATHCS KaK MHOXKECTBA.

Ha ocranpHble cBOWCTBAa OrpaHUYEHUS MOTYT ObITh  HAJIOKEHBI
aHanornyHo. Kak MHHMMYM HEOOXOJIMMO 3amlOJHUTH 00JIaCTU OIpEAESICHUs U
3HAUEHUA JUISI CBOMCTB, CBSI3BIBAIOIIMX YAacTH TOBapa M KOHKPETHBIC
XapaKTePUCTHKHU («MaTepuan KOpIycay», «KOJIWYeCTBO siaep» u T.4.). OcTaabHOe
Ha JAaHHOM STare MOKHO OCTaBHUTh KaK €CTh M MEPEeXOIUTh K dKk3eMIuisipaM. OHuU
co3natorcs Ha Bkiazike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE SK3EMIUIAPBI CO3AAOTCS MO OxHOMY. Jlnst 3Toro
HE0OX0MMO HaXXaTh HA KHOMKY Mo0aBienus (puc. 126) u BBECTH JIOKAIILHOE MM
(Ha ocHOBaHMM KOTOpOro ¢ ucrnosb3oBanue IRl oHTonorum Oyner crenepupoBaH
nosHbii [RI), monueiit IRl unm uneHtudukaTtop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznaguM dK3eMIUISIp paccMaTpuBaemMoro cmaptdona ¢ uaeHtuduraropom «SM-
G965FZPHSER». Ilocne TOro kak 53K3EMIUISIP CO3[aH, MNOSBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxommMo 3a7aTh SK3EMITISIPOM KaKOTO Kilacca SBISETCS CO3JaHHas
CyHIHOCTh (mocTpouth oTHomieHue rdfitype). s aToro HeoOXoaumo a00aBUTh

3amuch B pazgen «Types» (puc 13a), tme, ucmonb3zoBaB BkiIaaky «Class



Hierarchy», BeiOpats kinacc «Cmaptdon».

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

File Edit View Reasoner Tools Refactor Window Help

< @© goods (http://myontologies.com/goods) ~ Search...
T R
Individuals by class x DL Query x | OntoGraf x
Active ontology x | Entities x

Datatypes | Individuals®
Annotation properties

Data properties

Classes |Object properties

" 3
Add individual

i

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

— KHOIIKAa CO3JaHH1A HOBOI'O BKSGMHHﬂpa)

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobia\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 |Individuals = @ SM-G965FZPHSER — http:/myontologies.com/goods#SM-G<
Data properties Annotation properties  Annotations | Usage

Classes |Object properties :
’

o x Annotations

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

Description: SM-G965FZPHSER ElI=m [ | Property assertions: SM-G965FZPHSER (1] = @] x]

Object property assertions

“Cmaptdon "yactb SM-
G965FZPHSER
Same Individual As -DISP

Different Individuals Data property assertions

" Kop_npoussoa
"QM.GORAE7P)|

No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferences £}

Puc. 13 OkHo onucanus sx3eMIuisgpa B cucteme Protégé (a — 3aanne OTHOIIECHUS
rdfitype, 6 — 3amaHue OTHOIIIEHUH C UCTIONB30BaHUE Object property, B — 3ajaHuE

OTHOIICHUH C HcToNb30BaHueM data property)

Jlanee HEOOXOIMMO 3a1aTh OTHOIICHUS ISl pacCMaTpUBAEMOro cMapTgoHa.
[lepBbIM CO3/1aAMM OTHOIIEHHUE «YaCTh» C €ro AucmieeM. /s a3Toro no anamoruu

CcO31aAuM HOBBIM 3K3eMIUIAp kKiacca «lucruiei». [locie ywero mis sx3eMIuispa



cMaptdoHa 100aBUM HOBYIO 3amuch B pasjaen «Object property assertions» (puc.
136). I1pu moGaBneHNN HEOOXOAUMO BBECTH MMS OTHOIIICHUS U UM DK3EMILISPA, C
KOTOPBIM CTPOUTCS

oTHoIieHue (puc. 14).

SM-GIB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property Juist 9K3eMIuIsIpa
[Tocne 3Toro 3agaaum OTHOLIEHUE B pasaene data properties Ha IpUMeEpPe «KOJ

npousBoaAuTEINS» (puc. 15).

Data Property SM-G965FZPHSER
LS ™ Asserted ~

—sumgmia_nupiniyva
== 3aLMUTa_3KpaHa

aKoa_npoussogutens

= KoH(Urypaums_npouecce

= MaTepuan_Kopnyca

= Monenk Nholleccona Type ®...~

OK Cancel

Puc. 15 Okno 3amanus data property Juist sK3eMIuisapa
J1y1s 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BBIOpATh CaMO CBOMCTBO,
BBECTH €r0 3HaYEHUE U BHIOPATH THII.
J1y1st oTIpeieIeHHBIX TUTIOB TAK)KE aKTUBUPYETCS TMOJI€ BHIOOPA S3BIKA.
[To ananoruu coznaem sk3eMIuisip «Pazpelienne» u 3ajaeM JUCIUICIO pa3pelleHHeE.
PaccMoTprM TEKCTOBOE MPEACTABICHUE CO3JaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
‘'yacth :SM-G965FZPHSER-DISP ;
‘ko_nipousBoauteiis 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual , :/{ucruei ;



‘pazpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pericuue ;

‘pazpemieHue_BepTukanb 1920 ;

:pazpeniere ropu3oHTaib 1080 .

HoBas cuHTakchdeckass KOHCTPYKIHS «,» O3HA4aeT, 4yTO IMOCje Hee Oyner
3aMKCaH TOJBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MPEAUKaT» OyAyT B3SATHI U3
npeasiaymieid. «owl:NamedIndividual» ykaspiBaeT, YTO CYIIHOCTH SIBJISICTCS
DK3EMIUIIPOM M HE MyCThIM y3ioM. OmHaKo, Ha JAHHOM 3Tame, NpH yJIaJeHUU
ATOTO0 OTHOIIEHUS, B cucteMe Protégé He OyzaeTr BumHa pasHuna. JlanmpHeliee
OMKMCAHHUE JOCTATOYHO OOJBIIOr0 KOJUYECTBA JK3EMIUIAPOB U MX OTHOLICHUUN
IpoIIe caenaTh HampsMyr B (¢aiie OHTOJOTHU C HCIOJIB30BAaHHEM JIFOOOTO
TEKCTOBOro penaktopa. [Ipm 3ToM MOXHO OBUIO OBl 3aMEHUTH HEKOTOpPbHIC
AK3EMIUISPHI Ha IYCTHIE y3JIbL:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jucmueit ; :paspemenue [rdfitype :Pa3zpemenue ;
:paspemieHre BepTukaib 1920 ; :pazpemieHne ropu3oHTAIb
1080] .

Cucrema OyAeT NOHUMATh TAKOE ONMKMCAHKE, OJJHAKO B HHTep(deiice He OyaeT
YKa3bIBaThCSl caM JK3eMIUIIp kiacca «Pa3pemienuey u, Kak cleAcTBHe, HE Oyaer
BO3MOXKHOCTH PEIAKTUPOBAHUSI €ro omnucaHus. [Ipu 3TOM Bce BO3MOXKHOCTHU
o0paboOTKM, B TOM 4HCJIE€ BBIBOJA B paMmKax cHucTeMbl Protégé ocraroTcs
BO3MOXHBIMH. TeM He MeHee, s OOJbIIe HarJSIIHOCTH TMPU  OTKPBITHU
OHTOJIOTUU B CHCTeMe, Jnanee OyAeT MPUBEIEH TEKCT OHK3EMIUIPOB U UX

OTHOIIIEHUH O€3 MCITOJIb30BaHUS TAKUX ITyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacTh :SM-G965FZPHSER-DISP;
‘qacTh .Exynos _9810;
‘'yacthb :SM-G965FZPHSER-CAM-BACK;
yactb :SM-G965FZPHSER-CAM-FRONT;
‘qactb :SM-G965FZPHSER-BAT;
‘xoa_nipomusBoautens "SM-GI965FZPHSER™,
:IIBET_3asIBJIEHHBIN npou3BoauTenem "ynbrpaduoner”;
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



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

:popmar_sim_xaptsl "4FF";

:cTenenb 3amuThl "[P68";

:oneparmonHas_cuctema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON _MaMsTH 10 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl namsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

:3alIMTa_KopIlyca "3aluTa OT IbUIK U Blaru";

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

:TaTYMKU "TUPOCKOT, TaTYMK XO0JIa, akceIepoMeTp, 6apomMeTp, KoMIiac,
JATYUK OpUOJIMIKEHUSI, TaTUUK OCBELICHUS, TATYMK CEPJICUHOrO pUT™Ma";

:KOMIUJIEKTAIS "KOMILIEKT aMOYIIIIOpP, KOMIUIEKT MEPEXOHUKOB,
JIOKYMEHTAIUs, CETEBOM alanTep, CKpenka sl u3BiaeyeHus ciaorta SIM-kapTsl,
HaylIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JuIa, CKaHep paay>KHOU 000710YKH
rja3a, CKaHep OTHEYaTKOB MaJbIEBR";

:ocooennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMmeparnepeBoa4uK, cendumoku, crepeoguHamuku oT AKG, HecbeMHbBIN
aKKymyssitop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual , : Tucrueii ;
‘paspemienue :SM-G965FZPHSER-DISP-RAS;
'TEeXHOJIOTHS_HM3rOTOBJICHUS 2KpaHa "Super AMOLED";
:3ammTa_skpana "'Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;
'TUTOTHOCTh_ITHUKCENeH 529;
'KOJIMYECTBO_IBETOB_d3KpaHa_MJyH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIindividual ;
:pazpenieHre BepTukaib 1920 ;
:pa3peuienre ropuszontaib 1080 .
:Exynos_9810 rdf:type owl:NamedIindividual , :ITpomueccop ;
:IIPOU3BOJAUTEND _TIpolieccopa "Samsung" ;
:Mozenb_nponeccopa "Exynos 9810" ;
:koH(puryparus_nporeccopa "4x Custom 2.9 I'T'n, 4x Cortex-A55 1.9 I'T"
; 'KOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;
:rpadudeckuii yckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIindividual , :Kawmepa ;



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOM Kamepsl 1.5, 2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(OKYCHPOBKA OCHOBHOW KaMmepsbl | ;

:ONTUYECKas CTaOWIM3alusl OCHOBHOM Kamephl 1 ;

:0COOCHHOCTU OCHOBHOM KaMephl "CBEpXOBICTPBIN JaTUMK N300paKeHUs,

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

:pa3penieHre BepTukaib 3840 ;

:pa3pelieHnue ropu3oHTab 2160 ;

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

<http://myontologies.com/goods#pa3perienue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:paspemieHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

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

:pazpenieHre BepTukaib 1920 ;

:pazpemienre ropuszontaiib 1080 ;

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

<http://myontologies.com/goods#pa3pemierne kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcese (PpoHTaIbHONU KaMmephl §;

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

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

0.

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

:pa3pelieHne BepTukaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

#oonuwiid IRI HeoOxoquMm n3-3a crery cumsosa /"

<http://myontologies.com/goods#pa3pemnienne kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIindividual , :Akkymyssitop ;

#oonuelii IRI HeoOxoquM m3-3a crer cumBoia "*"
<http://myontologies.com/goods#emMkocTh akkymyisitopa MA*u> 3500 ;
:BpeMsi_paboThl B _pexuMe pasroBopa 25 ;

HayM4uue OecrpoBOIHOM 3apsaku 1 .



Teneps OCHOBHBIC TaHHBIC BHECEHBI M MOYKHO TIPOBEPUTH OHTOJIOTHIO Ha HEIPO
TUBOPEYUBOCTH. [|71s1 3TOr0 HE0O6X0AMMO BHIOPATh MeXaHU3M BhiBoga HermiT

Reasoner

[5] (puc. 160) u 3anyctuTth ero (puc. 16B).
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Puc. 16 3anyck mexaHu3mMa BbiBOjIa B cucTeme Protégé (a — myHKT MEHIO C
NENUCTBUAMHU BbIBOJA, O — BbIOpaHHbI Mexanu3M HermiT, B — kHOmKa

3ammycKa BhIBOJIA).

NHnukanue Toro, 4To BBIBOJ| 3aMyIleH B JaHHOM ciydae OyAeT TO, 4YTO
KHOTIKa «Start reasoner» CTaHET HEAKTUBHOH, a «Stop reasoner» Ha0o0OPOT
aktTuBHOM. Ecnu B mporiecce BhIBOAA ObUTM HAWJEHBI MPOTUBOPEYMS, TO CUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommOKkax ¢ ux oObsiAcCHeHUEeM (puc. 17a) umu BBIBEIET
coobmienne 06 ommoOke 3amycka BbiBoja (puc. 17B). Ilpu BbIONMHEHHH BCex

MIPUBEJICHHBIX BbIIIE JEHCTBUN U PEKOMEH 1IN OMHUOOK ObITh HE JTOJDKHO.



B Inconsistent ontology explanation

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

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep omubKu mpH 3amycke MeXaHU3Ma paccykJIeHul (a — cooOieHme
0
npo0JieMax B OHTOJIOTUH C MPEJIOKEHUEM 00BSICHEHHS; O — OKHO OOBSICHEHUH; B
— UH

JUKATOP OLIMOOK B JIOTaX CUCTEMBI)

Taxke, ecnmu BHUMATEIBHO W3YYUTHh MPUBEIACHHBIN BhIIE (parMeHT C
DK3EMIUTIpAMH OHTOJIOTMH, TO MBI HAaMEPEHHO HE 3aJald THI I TaKuX
cymuocteit kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu stom
YUTATENh BBIOJHSAJ BCE PEKOMEHAALMU M 3alOIHWI 00JacTh OMpPECeCHUs IS
TaKUX OTHOIICHHH KaK «pa3perieHre TOPU30HTab», TO MOXKHO YBHUIETh, YTO THUII
Obi1 BeIBeeH aBToMmarmuecku (puc. 18). BriBemennnie (Inferred) monsTus
OTMEYaroTCs B cUcTeMe Protége »KenTbIM LBETOM.

Jlnst ynoOcTBa nanbHEHIIe 0OpaOOTKH JIOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBISIETCS YacThlO». IJTO CBOWCTBO SBIACTCS OOpaTHBIM K
«4acTh», YTO HEOOXOTUMO OTMETUTH B ero omucanuu (puc. 19a). IIpomuceiBath

CT0 K CO3JaHHBIM CYHIHOCTAM HCT HCO6XOI[I/IMOCTI/I, T.K. OHO 6YI[GT BBIBCACHO

(puc. 196).



B mpomecce 3Toit paboThl OBLIO CO3/MaHa TIepBas BEPCHS OHTOJIOTHUH,
JEKJIapaTUBHO OMUCHIBAIOLIEH MpeaMETHYI0 o00JacTh «ToBap cMapThoH». B
clenyromux padoTax B OHTOJOTHIO OynyT [100aBlieHBl HOBBIE aKCHOMBI,
BBIPKEHMSI U TPABUJIA JJIS BHIBOJIA OTHOLIEHUH U IPOBEPKH HEMPOTHUBOPEUUBOCTHU
b3, a Ttakxke HamucaHBl 3ampochl I BBIOOpa HWHGOPMAMK W3 HEE TI0

ONPENEIICHHBIM KPUTEPHUSIM.

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

Data properties

Classes  Object properties

% | 8+ ||

v @ owl:Thing

® SM_GOR5F7PHSFR-NISP-CAM-BACK-RAS-1
R dPaspeLetine] Ayl ; i iy
- 23peiuenne @ SM_GOR5F7PHSFR-NISP.CAM-RACK-RAS-?

Instances

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

Reasoner active v Show Inferences

Puc. 18 BriBeneHHbIe 3K3eMIUISIPHI y Kilacca «Pa3pemenue» B cucreme Protége

Object property hierarchy: sansiercs_yac1z) M 1 [N

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

Ralisnsiercs_vacr... Inverse “yacTb

= paspelleHue

Individuals: Exynos_9810 TEEE Arifetalicig
¥ X

Exynos_9810 == :
© SM-G965FZPHSER Property assertions: Exynos_9810 =10
& SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ gBnaeTca_yacTbio

® SM-G965FZPHSER-CAM-FRONT

S CQama Indididinal As

SM-G965FZPHSER

Puc. 19 JlemoHcTpalus BbIBO/Ia B COOTBETCTBUM C onucanueM inverseOf



3aganus
1 JIomOJIHUTE CO37aHHYI0 0a3y 3HaHUM MUHUMYM 10 3K3eMIUIsIpaMu JPYTUx
cMapT(OHOB
2 ITo anamoruu, TOMOMHUTE 0a3y 3HAHUU JIS KATETOPUN «HOYTOYK» U «XOJI0-

JUIJIIBHUK)

Co3nanue defined classes B cucreme PROTEGE

B at10i1 paboTe OyayT cozmanbl Kiacchl, oTHoIIeHus «rdfitype» ¢ KoTopbiMu
He OyayT yKas3bpIBaThCS B SIBHOM BHUJE, @ OyAyT CTPOMTHCS aBTOMAaTUYECKU B
npouecce BbIBoja. Takue kiaccel B cucteme Protégé naszpiBatorcs «Defined
Classes» («oObrunble» Kiacchl HasbiBaroTcs «Primitive Classes»). g npumepa
OyayT peanus3oBaHbl cieayromue kiaccel: «HoBbiil cMaptdon», «Kamepodony,
«UrpoBoii cmaprdon», «Cmaprdon maiga puibmoB», «CMapTPOH jIs1 TOXOI0BY.
OT0 103BOJAUT 00pa30BaTh B OHTOJOTUHU TPYIIIbI 3K3EMIUIIPOB B COOTBETCTBHH C
3apaHee 3aJaHHbIMU KPUTEPUSMHU, KOTOpble OyIyT AOCTYINHBI Uil AajlbHEHIIEH
00paboTKH.

[TepBoHayasibHO CPoOpMUpPYEM KPUTEPUH, 110 KOTOPBIM IK3EMILISIPBI OYIyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogeiit cmaptdon. Beinymien nocie 18 roaa.
2 Kamepodon. MunumyMm 2 ocHOBHBIE Kamepbl. MuHUMyM 12 Meramnukcenei.
Ecte ontuueckas crabummzamus. Cwemka Buzaeo muHumyMm Ultra HD 4K
60kanp./cex.
3 Urposoii cmaptdon. [Ipomeccop Snapdragon unu Exynos. Munumym 6
anep. Yacrora pabotel mpoieccopa MuHumMyMm 2.91T1. OObeMm omnepaTHBHOM
naMatu MUHUMYM 610. ['paduuecknii yckoputenbp Mali unn Adreno.
4 Cmaprdon mns ¢punsmoB. Mrposoit cMaptdon. CooTHomeHne ctopoH 21:9.
Paszpemenue skpana ot 4K.
3) Cmaptdon ms noxoaos. Emkocts akkymymsitopa oT 6000 MA*4. CteneHb

3amuThl Bbiie 4yem [P68. 3ammra skpana «Gorilla Glassy. 3ammra kopmyca



«YKpEIUJIEHHBIN KopItycy. Marepuan Kopiryca BKJIIO4aeT METaJll.

Jlanee oTiaguM  3anpockl, B COOTBETCTBHM C KOTOpPBIM  OyAyT
(GopMUpOBAaTBbCA  AK3EMIUIAPbl  O003HAYEHHBIX  KJIAcCOB. Takue  3ampochl
dbopmupyeTcsi ¢ ucmonbp3oBaHueM Manchester Syntax u Ha3bIBaIOTCS B CHUCTEME
Protégé «DL Query». Jlyi OTHaKu TaKKUX 3alpOCOB BBIIEIEHA OT/IEIbHAs BKJIAIKa

(puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Asserted - Query (class expression)

> @ owl:Thing CwmapTchoH B

and

(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for 6

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

Reasoner active v Show Inferences

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOMN
Biutasikoit «DLQuery»; 6 — maHenb BbIOOpA TUTIA 3aMPANIMBAEMbBIX CYIIIHOCTEH; B —
MoJIe BBOJIA 3aMpoca; T — KHOMKA BBITIOTHEHHMS 3apoca; [T — Pe3yJIbTaThl 3aIpoca; €
— KHOTKA TOOABJICHUS 3a1IPOCa B OHTOJIOTHUIO)

Jlns ocBoeHust mHTEpdeiica BEIOEPEM Bee IK3eMILIAPHI Kitacca «CMapTdony.
Hns aToro HeoOxoauMo B moJie BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BRIOpaTh OXKUIAEMBIM THN pe3yiibTaTa — dK3eMIunsipbl (puc. 200),
3amyctuTh 3ampoc (puc. 20r). Ilocie 3Toro MOXXHO YBUAETH PE3yibTaThl (pHC.

20m).



Ilepen HamucaHueM  3alpocOB  HEOOXOAMMO  ONPENEIUTHCS €
BO3MOXXHBIMH JUISl HCIIOJIB30BAHHUS KOHCTPYKUMSAMH (OOBSICHEHHsST OyayT
MPUBOJUTCS IPUMEHUTEIBHO K TUITY BBIOMPAEMBIX CYIIHOCTEN — 3K3EMILIAP):

1. JlokanbHOe uMms kiacca. [1o3BosieT BBIOpaTh SK3EMILIAPHI JaHHOTO Kiacca. Kak
SIBHO 3aJlaHHbIE, TaK U BbIBeAeHHbIE. Hampumep: «CMapTtdon».

2. <moKalbHOE MMsI_CBOMCTBa> some <BblpaxkeHue™>. [lo3BossieT BhIOpaTh Bce
DK3EMIUIAPHI, I KOTOPBIX 33JaHO KaK MUHUMYM OJHO OTHOILIEHHE <JIOKAJIb-
HO€ MMS_CBOWMCTBAa> C CYIIHOCTBIO, MOAXOIAIIEH O <BbIpaxkeHue>. B kauecTse
BBIP@XEHUSI MOTYT BBICTyHaTh: BIOXeHHBIM «DL Query»; mnoboe BapuaHt
OTrpaHUYEHUM, PACCMOTPEHHBIM paHee MpH 3aJaHuu obnactu 3HadeHus data
property. Hanmpumep: «roxa_Bbimycka some xsd:integer»

3. <mokanbHOE MMsI_CBOMCTBa> only <BblpakeHue>. Bce sk3eMIUISIpbI, A KO-
TOPBIX OTCYTCTBYIOT 3a/JlaHHbIE OTHOILIEHUS WJIM OHU BCE YAOBIIETBOPSIOT BbI-
paxenuto. Hanmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <nokanmpHOe MMs_cBoiWcTBa> exactly <kommuectBo>. Bcee sk3eMIuisipbl, AJis
KOTOPBIX 33JaHO YKa3aHHOE KOJMYECTBO YKa3aHHBIX OTHouleHuid. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokaibHOE MMsI_cBOWCTBa> exactly <koimuyecTBo> <BblpaxkeHue>. Bce ak-
3eMILIAPHI, 151 KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO yKa3aHHBIX OTHOILUEHHH,
YIOBJIETBOPSIOLINX BbIpakeHUI0. [Ipu 3TOM MOXKET ObITh CKOJIBKO YIOJHO TaKuX
K€ OTHOUIEHWH, HE YJOBJIETBOPSIOIIMX BhIpaxkeHUI0. Hampumep: «ron_BbImycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJbHOE MM CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHHE™]|. AHa-
JoruyHo exactly, HO JOKHO OBITh HE MEHee/He OoJiee, YeM YKa3aHHOE KOJIU-
YECTBO YKa3aHHBIX OTHOILIECHHU.

7. <nokanbHOE€ MMs_cBoMcTBa> value <mmrtepam>. Bce sk3eMIuispbl, KOTOpbIE
CBSI3aHbl YKa3aHHBIM OTHOIIEHUEM C YKa3aHHBIM CKaJSIPHBIM 3HAUEHHUEM.

8. <swIpaxxeHuel> and/or <Beipaxkenue2>. [lepeceuenne/o0beAMHEHUE MHOKECTB
BBIOPAHHBIX JK3EMIUISIPOB B paMKax BblpakeHusil u BblpakeHus2. Hampumep:

«lucren or IIpoueccop»



9. not <swlpaxeHue>. MOXHO paccMaTpuBaTh Kak ONeEpalus TOMOJHEHHUS Hal
MHOKECTBOM SK3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxkeHus. Hampumep: «not

CMmaptdon»

OnpenenvBIINCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKUMH, COCTaBUM
3ampoc i nepBoro kinacca «HoBwiid cMapTdony». Y 9K3eMIUSIpOB TaKOTo Kilacca
HE JOJDKHO OBITb OTHOIICHWH «TOJ BBIMYCKa», CBS3BIBAIONIMX HX C YHUCIOM
MeHblIe 18 (a1 ynpouieHus: B IEPBOM BapHaHTE 3alpoca PacCCMOTPUM TOJl KaKk
IBy3HauHOe uncio). Ho, mpu 3ToM 10KHO OBITh XOTh OJHO TaKO€ OTHOILECHUE
(ecnu TakMX OTHOIIEHUH HET, TO HEAOCTATOYHO MHGOpPMALUHU [Jsl MPUHATHUS
pemienusi). Taxxke  dSk3eMIUsip  AOKeH  ObiTh  THHa — «CMapThoH».
CoOTBETCTBEHHO, HEOOXOIMMBIM HaM 3ampoc JIOJDKEH OINMCHIBATBCS Kak
nepeceuenne 3 MHoxkecTB: «Cwmaprdon and (roxg Beimycka min 1) and
(rox_Belrycka only xsd:integer[>= 18])».

BeimonnauB 3toT 3anmpoc Ha BrIagke «DL Query», MOXHO YBHIETh, 4TO
pe3yibTaTOB HE HaWAEHO. BBIBOJ OCHOBBIBAETCS Ha TEOPHM JAECKPUITHUBHBIX
noruk. OmHaKo, 11l IOHUMaHUs BbIBOJA U JAJIbHEHIIUX AEHCTBHI, PACCMOTPUM
NPUYHUHBI TyCTOTO pe3yibTaTa B YIPOILIEHHOM BapUaHTE.

B oHTONIOrMM OTHOCHTENBHO TOJa BBIIYCKAa €CTh Kak MHUHUMYM
yTBepxkaenus «:SM-G965FZPHSER rdf:itype Cmaprdon; :ron_ Beimycka 18». Jlns
TOT0, YTOOBI IK3EMIUISIP OBLT BHIOpAH B pe3yJibTaTax 3amnpoca, He00X0IMMO, YTOObI
OH OTHOCWJICA K KaXIOMy H3 TPEX MHOXKECTB. YUHUTHIBAsI IPUBEIACHHBIC
YTBEPKIEHUS, MOXKHO CAENaTh BbIBOA, 4yTO «:SM-G965FZPHSER» oTtHOCHTCS K
kinaccy «Cmaprdon» u «roa_Bbsilycka min 1». Ho, Henb3s chenarb HUKaKue
BBIBOJIbI OTHOCHTENBHO «roj_Bbilycka only xsd:integer[>= 18]». V¥V Hac
uHopmarust 0 Tom, uto cyniectByeT Takoe X(«:SMG965FZPHSER :roa_Beimycka
X»), KOTOPOE€ YJOBJICTBOPSIET OrpaHUYeHUsIM (X >= 18), HO U3 3TOro HEJb3s
clenaTh BBIBOJI, YTO JUIs JIFOOOTO X 3TO OrpaHMYEHHE Bcerga BelmoiHseTcs. [lpu
3TOM B pe3ynbTarhl 3ampoca «not (Cmaptdon and (roa Beimycka min 1) and

(rox_seimrycka only xsd:integer[>= 18]))» paccmaTpuBaeMbIil IK3EMIUTSIP TaAKKE HE



Borizmer. T.e. mnst «ron Beimycka only xsd:integer[>= 18]» npuMEHHTEIBHO K
JTAHHOTO JK3EMIUIAPY HE ObLI clieJlaH BBIBOJ HHU O JIO)KHOCTH, HU O UCTHHHOCTHU
BBICKa3bIBaHUS. B »TOM (mpeamosokeHne 00 OTKPBITOCTH MHpPA) COCTOUT eIlle
OJIHA CYIIECTBEHHAs pa3HHUIIa ¢ 6a3aMU JaHHBIX.

OmHuM W3 BapUaHTOB PEIICHUS CIIOKHBIICHCS MPOOJIEMBI SBISETCS
BHECCHHE B OHTOJIOTUIO HOBBIX CBeACHMM. Tak, eciau ObI 711 pacCMaTPUBAEMOTO
HK3EMIUISIpA BBIMOJHSAIOCH OrpAaHMYEHUE «:TOJ BbiMycka exactly 1» (mns
paccMaTpuBaeMOTo JK3EMIUIpa CYILIECTBYET POBHO OAHO OTHOILICHHE «IOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS MOJXOJSIIETO TIOJ KPUTEPUU
OTHOIIIEHUSI YK€ MOXHO ObUIO OBl CJENaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

TOJBKO TAKWE OTHOIIEHUSA. DTHU CBEIACHUS MOTYT OBITh JOOABJIEHBI B pasieie

«Types» sx3emiuigpa ¢ ucnosb3zoBanueM Bkiaaku «Class expression editor»

(puc. 21).

goods (http://myontologies.com/goods) : [Z\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 21 Ucnonws3oBanue Bkiaaku «Class expression editor» st 1o0aBiIeHMs

uHGOpPMaIIUU O FK3EMILISIpE

[Tocne oTmagky 3ampoca HEOOX0IUMO T0OABUTH KiIacc. ITO MOXKHO CHEaTh

¢ ucrnosb3oBanueM KHonkU «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20¢)



WJIU CO3/1aB Kjacc U 3anoyiHuB noJie «Equivalent To» B ero onucanuu (puc. 22).
PaCCMOTpHM, KakK IIaHHBIfI KJIaCC OIMHMCHIBACTCA B TEKCTE OHTOJIOT'UH.
:Hossrii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaprdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_seimycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:mininclusive 18 1) 1] [
rdf:type owl:Restriction ; owl:onProperty :roa_Bsimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf:type

owl:Class ]

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6ua\OntologyProtege\resources\goodsvl.owl]
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Puc. 22 Tlpumep 3anonuenns noist «Equivalent To» B onmcanuu kitacca

Kak BugHo, wucnosnb3dyercs oTHomeHue «owl:equivalentTo», koTopoe
MO3BOJISIET CJIeJaTh BBIBOJ, YTO €CJIH DK3EMIUISIPhI OTHOCATCA K «OOBEKTY»
ATOTO OTHOIIEHHS, TO OTHOCATCSA M K «CYOBEKTY». A B KauecTBe «OOBEKTa»
BBICTYTIACT IyCTOM y3€71, SIBJISIONIUNACS TTepeceUeHHEeM 3 APYTUX KIACCOB, KakK
Y TUTAHKPOBAJIOCh H3HAYATBHO.

JlomoTHUM HamMCaHHBIA 3ampoc IS paOdOThI ¢ TOJIOM, 3aJaHHBIM B ITOJTHOM
dbopmare:

Cwmaprdon and (rog_ssimycka min 1) and (roa_ssimycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Taxxe coctaBuM 3anpoc s kinacca «Kamepodony»:
Cmaptdon
and
(uacth some ( Kamepa and (komudyecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (KoJIMuecTBO Meranukceseld OCHOBHOM Kamepsl some xsd:integer[ >= 12 ])
and
(pa3zpemenue some (Pazpemenne and
((paspemienue ropuzoHTasb some xsd:integer| >=
3840 ]) or (pa3pernicHre BepTHKAIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemenue kaap/cex some xsd:integer[ >= 60 ])

)
)

3apanus
1 CocTtaBuTh 3ampochl sl octaBiuxcst rpymi: «CmapTdoH 11 GUIBMOBY,
«Hrpooit cmaptdon», «Cmaptdon mis moxonoB». Cozmarb defined class s
KaXI0M.
2 CdopmupoBaTh MUHMUMYM 5 rpymnn (Ha OCHOBAaHMM HMMEH MOAOOPOK Ha
pecypce wucTouHMKe) miusa kareropuil «HoytOykm» u «XomoaunbHUKW». s
KaXI0H M3 rpynn chopMHpOBaTh KPUTEPUU BBIOOpA SK3EMIUIAPOB U CO31aTh

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mnpenpiaymieli pabote OBLIO MPOM3BEICHO OTHECCHHE 3K3EMIUIIPOB K
rpynmnaM 1o OmpeneneHHbIM Kputepusm. s storo ucnonb3oBamch defined

classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHJIBHO PACIIUPSIOT



BO3MOXKHOCTH PacCyXJIeHU B paMkax oHrtojoruid. Opnako, DL Query
MPUMEHSIETCS MMEHHO B PaMKax pPacCyXIACHUM M UMEET psijl HeIOCTAaTKOB, €CIH
MCIIOJIB30BaTh €ro TOJBKO JJIs MOJYyYEHHS JOCTYIMA K SBHO 3aJlaHHBIM WIH YXKe
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJIEHHOE  BBIMOJHEHUE  (T.K.
UCIIOJIB3YETCSl JIOTUYECKUN BBIBOJ); HEOOXOAMMOCTh YUYUTHIBATh MOBEJCHUE MPU
BbIBOJIC (HampuMep, J00aBJIEHUs B OHTOJIOTHIO «exactly» B mpouuioit paboTsl);
HEBO3MO>KHOCTh OMHMCAHUSI HEKOTOPBIX YCIIOBU (HarpuMep, BEIOOP OTHOLIEHUH, a
HE DK3EMIUIIPOB; BHIOOP psla XapakTepucTuk cMmaprdona). [TosTomy mis Takmx
3aga4 ucnoibzyercs Apyrod sizelk — SPARQL [8]. JlaHHBIM S3bIK IO3BOJIAET
BBIOMPATH U 100ABJISATH CYIIHOCTH B OHTOJIOTHIO, (hopmupoBaTh HOBHIM rpad RDF.
B nmanHom pabote OyAayT pacCMOTPEHBI TOJBKO BO3MOXHOCTH BbIOOpa. S3BIK
cuHTakcuuecku cxox ¢ SQL (M He TONbKO CHHTaKCcHM4ecku. B yacTHocTH, OH
TaK)X€ OCHOBAaH Ha MPEAINOJOKEHUM O 3aKpPhITOCTH MHUpa, B oTiaumuue ot DL
Query), npuMeHsIeMbIM JJIsI AaHAJIOTMYHBIX 3a7a4 B 0a3ax naHHbIX. [losTomy (u
notomy uyto SQL nomkeH OBITh yXe€ 3HAKOM OOy4aeMbIM) C HHUM OyIyT
MPOBOAUTHLCS AHAJIOTHUHU.

s pa6oter ¢ SPARQL B cucteme Protégé HeoOXomuMoO aKTHBUPOBATH
BkiIanaky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxomumo
nonumatrb, 4yTo SPARQL wu wmexanusm paccyxkiaenuit B Protégé pabGortaror
HE3aBUCUMO U HE BJIUSIOT HA PE3YJbTAaThl pabOTHI APYT Apyra. ITO 03HAYAET, UYTO
HET BO3MOXXHOCTH BBIOpaTh 3K3eMIUIApHI Kiacca «HoBbIN cMmapThoH», KOTOpPHIE
ABJISIIOTCSL  BbIBEAEHHBIMU. [Ipr 3TOM 3TO BO3MOXHO B paMKax, HaOpUMED,
oubnuotexu Apache Jena s si3pika Java.

[lepBoHauanbHO BbIOEpEM TiepBbIe 2 cMmapTdoHA W XaAPAKTEPUCTUKU HX
Kamep (KOJIMYECTBO Kamepa; MEranuKCeNlH; anepTypa) U pacCCMOTPUM Ha IIpUMeEpe

9TOro 3amnpoca OCHOBHBIC CHHTAKCUYCCKHC KOHCTPYKIUH.
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SPARQL query: TEEE

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

WHERE { ?subject ?predicate '?object}|

a

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

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

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

Puc. 23 Bxmagka «SPARQL Query» B cucreme Protégé (a — mosne BBojaa

3alrpoca, 0 — PE3YIbTAThI 3allpOoCa; B — KHOIIKA BbIIIOJIHCHHUA

3amnpoca)

#CHavana NMpUBOAUTCS OJIOK CTaHJAAPTHHIX MPE(OUKCOB I TOTO, YTOOBI HE
3aIlKChIBaTh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxke HeoOXomuMo a00aBUTH MpedHKC IS CO3JaHHOH OHTOJIOTHH (ee
uneHTuukatop o6epercs ¢ Bkiaaku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#l1ocne npedpukcos uaer koucTpykuuss SELECT {nepemennbie}, KoTopas
ONHUCHIBAET UTO OYJIeT BHIOpAHO B KaUE€CTBE pPe3yJsIbTara 3ampoca
#Bce nepeMeHHbIe HAUUHAIOTCA € «?» U MEPEUUCTISIOTCS Yepe3 mpoode

SELECT ?cmaptdon ?kamepa_yucio 7kamepa MII 7KaMmepa_an



#Jlanee unetr kouctpykiuss WHERE { {Ttpoitku} }. Tpoliku 3anmuceiBaroTCs
aHAJIOTMYHO CUHTaKcucy Turtle, YTO MO3BOJSET TAKIKE UCIIOIB30BATh Pa3ICIUTENH
UMy My ).

WHERE {

#BMecTO  OTHENBHBIX CYIIHOCTEd MOTYT CTaBUTCA II€PEMEHHbIE,
HaynHaromuecs ¢ «?». Ha HUX MOryT HakjIaAbIBaThCs YCIOBUS, OHH MOTYT
BBIOMpATHCS B paMkax crucka noisieid B « SELECT».

?cMapTdoH :9acTh ?Kamepa .

?xamepa rdfitype :Kamepa ;

:KOJINYECTBO OCHOBHBIX Kamep ?Kamepa_4ucio ;
:KOJIMYECTBO METAINMUKCEIIEN OCHOBHOW KaMephl 7KaMepa M ;
:arepTypa_OCHOBHOM Kamephl 7Kamepa_ar }

#Jlanee wuper koHcTpykuus ORDER BY, mno3Bossromas 3anath
COPTHPOBKY pE€3yJIbTaTOB

ORDER BY DESC(?xamepa_an)

#lanee wuper koHcTpykiusa LIMIT, OFFSET mno3Bosstomas 3anath
KOJIMYECTBO MPOITYCKAEMBbIX 3allMCell U KOJMYECTBO BIOMPAEMBIX

LIMIT 2 OFFSET 0

Kak BugHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B ToMm uwmcie

noctynHbel KoHCTpyKmH GROUP BY, HAVING), ogHako comepkumoe OJIOKOB
paznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem noapoOHee ee BIOKEHHbIE
KOHCTPYKLUH, KOTOpbIE OyAYyT UCIOIb30BaTHCS B paMKax pabOThI:
1. Tpoiika «cyOBeKT npeaukaT o0bekT». Ha MecTe Kaa0oro U3 3J€MEHTOB TPOUKHU
MOXET CTOSATh KOHKpeTHbIM IRI wnm murepan unum nepemenHas. llo3Bosser
BbIOpaTh BCE TPOMKU OHTOJIOTHH, MOAXOMSIINE MO/ 33JaHHYIO0 (3aaHHasi Tpoilka
UCIIONIb3yeTcsl Kak macka). IIpu BbIOOpe: Ha MecTe MEepEeMEHHbIX B 3aJaHHOU
TPOMKE MOKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOIl TpOWKE; JHUTEpPabI
JIOJKHBI COBIAAATh 110 3HAYEHUI0, TUILY, sA3bIKY; IRI Ha cooTBeTCTBYrOIIMX MecTax
JOJKHBI COBIIA/IATh.

2. Paznenurenu «.» MEXAYy TPOMKaMU MOXKHO MHTEPIIPETUPOBAThH KaK IE€KapTOBOIO



MPOU3BEJECHUE, HO C YYETOM PABEHCTBA COOTBETCTBYIOLIUX MEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_MPOU3BOAUTENS ?KOI» TO3BOJIIET BBHIOpaTh BCE
TPOHKH, B KOTOPBIX MPHUCYTCTBYET OTHOIICHHE «KOJ Tpou3BoauTens». Eciu B
OHTOJIOTUU 2 cMapTPoHa M TOJBKO Yy OAHOTO M3 HHUX €CTh 3TO OTHOIIEHHUE, TO
Oyzaet BbiOpaHa 1 Tpoiika.

«?cMapTQoOH :HacTh 79acTh» IMO3BOJISIET BHIOPATh BCE TPOMKH, B KOTOPBIX MpH-
CYTCTBYET OTHOIIEHUE «4acThy». Eciii B OHTONOrMU 2 cMapTPoHa U Y KaXI0ro U3
HUX 10 5 yactei, To Oynet BoiOpano 10 Tpoek.

Eciu ympouieHHO paccMOTpeTh NOpSAAOK BblOOpa B pamMkax «?cMapT@oH
:KOJ_mpou3BoauTenst 7kox . ?cMapTQoOH :4HacTh ?4acTh», TO OyneT CHayaia
BbIOpaHa 1 3ammce mo mepBoi Tpoiike, 10 3ammceil mo BTopoil. [lanee Oyner
copmupoBano 10 3amucell kKak BCe BapHaHThl COBMELICHMM JaHHBIX 3aIluCcel.
[Tocne yero OyayT yaaneHsl 5 3anucel, I71€ B paMKax OJHOUMEHHBIX EPEMEHHBIX
«cMapT(oH» HE COBMAIAIOT 3HAUCHMUS.

3. B pamkax Tpoek Takke MOTYT HCIIOJIb30BAThCs IMYCThIE Y3JIbl, OIMUCHIBAEMBIE
aHajoruyHo cuHrtakcucy Turtle ¢ ucnonb3zoBanuem «| |».

4. OPTIONAL { {Bnoxennas udactb where} }. [lo3Bosser 3a7aTh BIIOXEHHBIH
3ampoc, KOTOPbIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYMH PE3YyJIbTaTOB.
Hanpumep, «?cmaptdoH :Koja_mpous3BoauTens ?Kol . ?cMapT(OH :HacTh ?4acThby
BbIOepeT 10 3ammceit, ecnu B oHTONIOTMHM OyneT 2 cMmapTdoHa U 5 yacted y
kaxaoro. Ho, ecnu Oyner 2 cmaptdona u 0 yactedl y Kaaoro, TO HHUKaAKUX
pe3ynbTaToB BbhIOpaHO He Oyner. Ilpu 3TOoM «?cMapT@OH :KOJA_TPOU3BOAMTEIS
?7xoq OPTIONAL { ?cmaptdon :yacTh ?4acTh }» BbIOepeT Takke 10 3amuceii B
NepBOM cllydae, HO 2 3amucu BOo BTopoM (uyacte B pamkax OPTIONAL
YUUTHIBATHCS HE OYJIET).

5. FILTER({ycnoBue}). Ilo3BosisieT OCTaBUTh B paMKax BbIOpAaHHBIX 3amucei
TOJIBKO T€, KOTOpble MOAXOAAT mojJ ycioBue. Hampumep, «?cmaptdon
:;ron_Beimycka ?rog FILTER(?rom > 18)» mo3BossieT BbIOpaTh TOJBKO Te pe-
3yJbTaThl, T/I€ TOJ1 BBITyCKa Mo3aHee 18 (CTOUT yUUTHIBAThH, YTO €ClIU y cMapT(oHa

2 TakWX OTHOIIEHUS U Y OJHOTO 3HaueHue Ooibine 18, a y Ipyroro MeHsliie, TO



caM cMapToH Bce paBHO OyjaeT BbIOpaH, T.K. OJIHA W3 3alldced ¢ HUM OyAeT
noaxoauth noja yciosust). T.k. FILTER He sBisieTcs TpOHMKO#, TO MOCe HEro HET
HEOOXOJMMOCTH HWCTOIB30BaTh PAa3JeNUTENd. TakuxX KOHCTPYKIMM B 3ampoce
MOXeT ObITh MHOeCTBO. B pamkax ycioBuit FILTER moryTt ucnoms3oBaThes
omepanuu: &&, ||, <, >, <=, >=, =, |=. Taxke MOTYT UCIOJIb30BaThCsI BCTPOCHHBIC
byHkum, Hanpumep, regex, isLiteral (cmucok Bcex GyHKIMI 37€Ch TPUBOAUTHCS
He OyJIeT ¥ MOKET ObITh HAalJICH B IOKYMEHTAIIHH ).

6. FILTER EXISTS { { Bnoxennas gyacts where} }, FILTER NOT EXISTS { {
BiokeHHast yacth where} }. Cnennanbabie Buasl FILTER, koTopsie ocTaBisior

3aMKCH, JIJIs1 KOTOPBIX BIOKEHHBIN 3alpOC BEPHYJI/HE BEPHYJI PE3YJIbTAThI.

3Has OCHOBHBIE KOHCTPYKIMH, COCTaBUM CIIEIYIOIIMNA 3ampoc: BBIOOP
uHpopmanuu  (MACHTHPUKATOP, KO  HPOU3BOAMTENSA,  KOH(Urypamus
npoleccopa, €MKOCTh AaKKyMYJISITOpa, KOJUYECTBO MEramuKkceaeld OCHOBHOM
KaMephbl, TUaroHalib dKpaHa) o Bcex cMmaprdonax He crapee 2018 roga ¢ «Super
AMOLED» skpaHoM.

Heo0OxoaumMo y4MTHIBaTh, YTO 4acTh WH(OPMALUKA MOXKET OTCYTCTBOBATh,
HO TpU D3TOM pe3yibTaT BCE pPABHO JOJDKEH ObIThb MNPEICTaBIEH, 3HAYUT
HEOOXOIMMO HUCIOJIb30BaTh MHOKeCTBO KOHCTpykuuii OPTIONAL. YcnoBust Ha
roJ W OJKpaH SBJSIOTCS O0O0s3aTENbHBIMU M CYIIHOCTH, HE HMEIOIIUE 3TOU
uH(popMaIuu, HE JOJKHBI BBIOMpAThCS. Y CIIOBUE HA SKpaH HAKJIAIbIBA€TCA Yepe3
MEXaHU3M TpOeK. YCJIOBHE Ha TOJA JOJDKHO YYHUTBIBaTh, YTO MOIJIO OBITh
nepeusaiue cMaptoHa M HECKOJIbKO TaKMX OTHOIICHHWH. 3HAYUT HEOOXOIHMMO
WK paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WJIM UCHOJIb30BaTh KOHCTpykiuioo FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHpurypanus ?1uaroHalib ?eMKOCTb ?MII

WHERE {

#C MOMOIIIBIO MTyCTOTO y3JIa OTPEEsieM YCIOBUE, UTO BEIOMpAaEMBbIit

UAeHTUGUKATOP N0KEeH ObITh "CMapT@oH" MM ero nmojakiacc

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



#yCJOBHE, YTO CBS3b 'TOJI BBIMYCKA" TOJKHA CYIIECTBOBATh. PeainzoBaHo
BJIO’KEHHBIM yCJIOBUEM, YTOOBI B ClIy4ae HECKOJIBKUX I'0I0B HE BHIOPATIOCH
HECKOJIBKO 3aIiCen

FILTER EXISTS {?cmaptdon :roa_sslitycka ?roju}

#ycnoBue Ha "HOBU3HY' rofia BeIITyCKa

FILTER NOT EXISTS {?cmaptdon :rox_ssinycka ?rog2 FILTER(?roa2
<18 || (?ron2 > 1000 && ?ron2 <2018))}

#cuuTaem, yTo AUCIUiei oauH. [t HeCKOIbKUX BhIOepeTCs: HHPOpMAIs
TOJIBKO O TIOJIXOISIIUX

?cmapTdoH :yacth ?auctuieit . ?aucruieit rdfitype :ducrueii .

#ycnoBHe Ha TEXHOJIOTHIO U3TOTOBICHHS dKpaHa

?AMCIUICH (TEXHOJIOTUSI M3TOTOBJICHHS JKpaHa
?Texnonorust FILTER(regex(?Texnonorus, "super amoled",

"))

#nonoyiHUTENbHAS BbIOMpaeMas nHpopManus (MIpy HATUYUN )

OPTIONAL {?cmaptdoH :kKoJi_NPOU3BOAUTEIIS KO }

OPTIONAL {?cmaptdon :yacts ?miporr . ?mpor rdf:type :ITpomeccop .
mpotr :KoH(UTypanus_npoieccopa ?koHpurypanus }

OPTIONAL {?aucnuieit :quaroHajib_dKpaHa ?auaroHaisb }

OPTIONAL {?cmaptdon :gacts ?akky™m . ?akkym rdfitype :AkkymymsTop .
?akkyMm <http://myontologies.com/goods#eMKoCTh _akkymyJsaTopa MA*y>
?emkocth } OPTIONAL {?cmaptdon :gacth 7kamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYECTBO MeTanmuKceleld OCHOBHOW KaMmephl ?mm | }

3apanus
CdopmupoBaTh 3anpoChI:
1 BbIOOp Bcex cMapTpoHOB M HHPOpMAMM O HHUX (QHAJIOTUYHOU
OMMHCHIBAEMOM B paboTe) C akKyMysiTopom He MeHee 500 MA*y
2 BBIOOp BCEX BapHaHTOB OJOKOB Kamep cMapThOHOB ¢ uUX HHopmanmei

(amepTypa, KOJMYECTBO Kamep, IPOU3BOJUTENb, METANMKCENIU, pa3peuieHue



BUJICOCHEMKH )

3 BBIOOP BCEX BapHaHTOB MOJYJICH 3KpaHOB ¢ MX WH(OpMaIUEH (InaroHalb,
pasperieHue, IOTHOCTh MUKCENIEH, TEXHOJIOTHS M3TOTOBJICHUS YKPaHa)

4 BBIOOP TIepBBIX 10 HOYTOYKOB C MIX XapaKTEPUCTHUKAMH: KOH(PHUTYpaIUs Ipo-
I[eccopa, TAaKTOBas 4YacTOTa, IWArOHAIb HJKpaHa, pa3pelieHHe S3KpaHa, pa3Mep
OTIEPATUBHON MMaMSITH, pa3Mep HOCHUTENs WH(POpPMAIUU, TUM HOCUTENs HH)OP-

Mal, CIIMCOK pa3bCMOB

Hanucanue npaBui ¢ ncnosib3oBanueM sisbika SWRL

B pamkax mnocnemHeit paGoThl HEOOXOIUMO CHOPMUPOBATH B OHTOJIOTHUHU
MpaBuUiia, KOTOPBIC TIO3BOJIAT, YUYWUTHIBasE OCOOCHHOCTHM NPEAMETHON 00JacTu,
dbopMupoBaTh BBIBEJEHHBIE OTHOIIECHMs. [lJIsi mpuMepa paccMOTPHUM TMPABUIIO,
KoTopoe OyJeT oTMeudaTb CBEAEHUS 00 akKKymyJsarope cMmapTdoHa Kak
COMHMUTEJIbHBIE, €CIH 3asBJIICHHOE BpeMs padOThl B pEKMME pa3roBOPa MPEBBIIIAET
«EMKOCTb akkyMmyJisitopa / 250%.

SWRL [9, 10] mo3BosisieT cOCTaBIATh MpaBuia, SIBIAIOIINECS UMILUIUKAIIUEH
MEXY MPEANOChUIKON U cieacTBUEM. llocie 3amycka mMexaHu3Ma pacCyKIACHUN
OHTOJIOTUSI OyJIeT W3MEHATHCS B COOTBETCTBUM C OTUMH IIpaBUJIAMHU.
[IpennockuikaMu U CIAEACTBUSIMU SIBJISIFOTCSI BRIPAXKEHUSI HA OCHOBE MPEUKATOB (B
TOM 4YHCJE€ CO3JaHHBIX B paMKaxX OHTOJOrui). PaccMOTpuM CHHTakcucC Ha
npuMepax:

1 Cwmaptdon(?x). O3nauaet ?x rdf:itype :Cmaptdon (?7X aHaniorunyeH
nepemMeHHbIM B a3bike SPARQL)

2 yacTh(?X, 7p) — o3Havaer ?x :4acth ?p. Takum 00pa3oM MOXKHO 3amUCaTh
MpeIrKaT Ha OCHOBAaHUU JII000T0 co3aanHoro data uim object property.

3 Cwmaptdon(?x) " gactb(?X, ?p). onepanus «andy» 3amuchIBaETCs Kak «”».

4 Cwmaptdon(?x) " gactb(?X, ?p) -> sBiseTcs dacThio(?p, 7x). Oneparus um-
TUTMKAIIAN 3aUChIBACTCS KaK «->«. JlaHHOE TTpaBuIIo OMpeessieT akCuoOMY O TOM,

YTO €CJIM ?X SABJIAETCS CMapT(POHOM U COJEPHKUT YACTh 7P, TO TAKKE MOKHO



CKazaTh, UTO ?p sBIIAETCS yacThio ?X. [lo100HOE MpaBuiIo reHepupyeTcs
aBTOMAaTHUYECKH B COOTBETCTBUU C moJieM «inverseOf», KoTopoe MbI yKa3bIBalli B

IPOLUIBIX paboTax.

U3 BCTPOECHHBIX MPEIUKATOB [9] OoynyT HEOOXOJIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x mensIie wim paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo menblue ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJibliie Uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x crporo 6osbme ?y); swrlb:divide(?x, ?y, ?z) (B
7X pe3yabTaT onepanuu ?y/?z).

Jlist OTNamKu yCJIOBHBIX YacTe MpaBUI MOXKET HCIIOIb30BATHCSA SI3bIK
SQWRL [11]. B pamkax Hero OyAeT MHCIOJIB30BAThCS TOJBKO IMpEIUKAT
sqwrl:select(?x, ?y, ?z, ). OH mo3BOJsET OTOOPA3UTh IOJIb30BATEIIIO BCE
MIEPEUYNCIICHHBIC CYITHOCTH, JISl KOTOPHIX aKTHBHUPOBAINUCH MPEANOCHUTKU. Takum
o0pa3oM MOKHO MPeoOpa3oBaTh MPABUIIO B aHAJIOT 3allpoca M IPOBEPUTH, YTO OHO
MPUMEHSIETCS JUIsl 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuiio mo 3agaHHBIM B pabOTe KPUTEPHUSM:

N eMKOCTb_akkymysarop MA uy(?a, ?v) 7~  Bpe-

«Axkymymstop(?a)
Msi_paOoTel_B_pexume paszroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» VIMeHHO TaKue 3aIKMCH O
aKKyMyJsiTOpax OyAyT OTMEUYaTbCd COMHUTENbHBIMU. YUTOOBI MPOBEPUTH
KOPPEKTHOCTh YCJOBUH JAaHHOTO TMpaBWa CJACAYeT PacCMOTPETh ISl KaKHX
aKKyMYJISITOPOB ATO TIpaBWJIO Oyner cpabarbiBaTh (BbIOpaTh WACHTHU(PUKATOP
aKKyMYJISITOpa, 3asiBJICHHOE BpeMs pabOThI M BRIUMCIIEHHOE BpEeMsI paboThI).

Hns noctynma k SQWRL Heob6xonumo akTuBHpoBaTh BKiIaaky « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee Heodxoaumo co3aath mpaBuio (puc. 240)
U BBeCTH ero Teio (puc. 25B). Jlamee HEOOXOAMMO BBIJCIUTH MPABWIO U HAXXKaTh

KHOIKY 3amycka (puc. 24a, puc. 24B). Ilocne storo pesynbTar pabOThl MOXKHO

YBHJIETh Ha BKJIAJIKE, COOTBETCTBYIOIIECH UMEHU MpaBuia (puc. 25r1).
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SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

Puc. 24 Bxnaaka SQWRL B cucteme Protégé (a — cmucok co31aHHbIX MTPaBUL; O —
KHOIIKHM CO3/IaHMsI HOBOTO MPaBUJIa U PEJaKTUPOBAHUS BBIJICJICHHOTO; B — KHOIIKA
3aIrycKa BRIOpaHHOTO MpaBHIIa)

YO6eauBIINCh B KOPPEKTHOCTH YCIOBHOM YaCcTU MPaBHIIa, MOXKHO TIEPEHECTH
ero B ciicok SWRL npasun (Window -> Tabs -> SWRL Tab) u usmeHuts ero
3akmoueHre. Ha nanHoW BkJajgke yxke ortoOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEUEHBbl KaK HEaKTHBHbIe. MOXXHO WJIM W3MEHUTH MpPaBUJIO U
OTMETHUTh €T0 aKTUBHBIM WJIM CO37IaTh HOBOE. Y CIIOBHAS 4YacCTh MpaBUjIa OCTACTCS

NpexXHeW, a 3akimoueHueM Oyner sBhsATbes  «ComuuTenbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/IaTh COOTBETCTBYIOIINM KJIacc).
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S1 KKyMynATop(?a) * eMKoCTb_akkymynAatop_MA_u(?a, ?v) * Bpems_paboTbl_B_pexume_pasrosopa(?a, ?t) #
swrib-divide(2tr, v, 250) * swrib-greater | han(t, 2tr) -> sqwrl:select(?a, tr, V)
B

Cancel Ok Delele
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a tr v
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A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bknaaka SQWRL B cucteme Protégé (a — okHO pelakTUpOBaHUs MPaBUIIa;
0 — uMs IIpaBuJIa; B — TEJIO MPABWIA; T — PE3YJIbTAThl BBHINIOJHEHUS MMPABUIA; 1 —
KHOIIKa Tepe3anycka npaBuia)

Teneppr HEOOXOIMMO 3alyCTUTh MPABUIIO, MPEABAPUTEIBLHO 3arpy3uB

MOHSATHS U3 OHTOJIOTHH (pHC. 260, puc. 26B).

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bknaaka SWRL B cucreme Protégé (a — akTuBHOCTB IpaBuiia; 6 — KHOTIKA
3arpy3Ku MOHSATUI/aKCHOM U3 OHTOJIOTUH M CIIMCKA MIPaBUII; B — 3aIlyCK BbIBOJA HA

OCHOBC ITpaBWJI; I' — BHCCCHUC BBIBCICHHBIX MOHSITUH B OHTOJIOTHUIO, O — CIIMCOK



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

[Tocne 3TOro MOXHO O3HAaKOMHTBCS C BBIBEACHHBIMU aKcMomMaMu (puc.
26.1). B ciyuyae HacTpoek mno ymondaHuio ux oyzaet 6ombiie 100. DTo cBsizaHo C
TEM, YTO BBINOJHSIETCS MHOXECTBO CTAHAAPTHBIX TMpaBWI (HAIpUMeEp,
dbopMHpOBaHUE HOBBIX OTHOIICHWW B COOTBETCTBUHU C ommcaHueM «inverseOf).
Jlnst Hatero mpumepa 3To HeoOs3aTenbHO. [loaToMmy MoxHO Ha BrIagke «OWL 2
RL -> OWL2RL Control» BBIKIIOYUTE BCE TaOIUITBI CTAHIAPTHBIX MpaBuil. [locie
STOTO B BBIBEACHHBIX AKCHOMAaX OCTAaHYTCS TOJIBKO AKCHOMBI, IOJIYYEHHBIE C

HCIIOJIB30BAHHUCM CO3AaHHOTI'O ITpaBHJIA.

3ananusn
1 ChopmupoBaTh MHHUMYM S5 TIpaBWJ, BBISBISIONINE COMHHUTEIBHBIC
OIMHMCAHMS PA3IUYHBIX XapaAKTEPUCTHK.
2 CdopmupoBaTh MpaBWIO, KOTOPOE€ B 3aBUCUMOCTH OT €MKOCTHU
aKKyMyJISITOpa, TAaKTOBOM YaCTOTHI TPOIIECCOpa, Pa3pelIeHHs JKpaHa W €ro
nuaroHanu oynet hopMHpOBaTh IPUMEPHOE BpeMs aBTOHOMHOM paOOThl HOYTOYKa

B peXHMMax: Urpa, pabora, 0’kuJIaHuE.

JlabGopaTopHbie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBL.

Bonpocs! (koMneTeHUM, HABBIKH) J1JI1 OCBOCHUS:
/. VI3y4uTh IpUMEpHI MOCTPOEHUSI IKCIIEPTHBIX CUCTEM.
8. Hayuuthcs co3naBath U penaktupoBath 0azy 3HaHuit JC.

9. HayuuTthcst peann30BbIBATh U TECTUPOBATh 0a3y 3HAHMIA.

Teopernyeckasi 4acTh
DkcnéptHas cuctéma (DC, aHriL. expert system) — koMIblOTepHas CHCTEMa,
CIoCOOHasl YaCTMYHO  3aMEHHUTh  CICIMATUCTa-dKCIepTa B  pa3pelicHHH

npobsemHoit  curyauur. CoBpemeHHble OC  Havyaim  pa3pabaTbIBaThCs



HCCIICIOBATENAMU HMCKYCCTBEHHOTO HHTeekta B 1970-x romax, a B 1980-x
NOJIYYHJIA KOMMepueckoe mnoakperuienue. [IpenmecTBeHHUKAMH  3KCIEPTHBIX
cucteM Obutn npemnoxxkensl B 1832 rogy C. H. KopcakoBeiM, cO31aBIIAM
MEXaHUYECKUE YCTPOMCTBAa, TaK HAa3bIBAEMbIE «UHTEJUICKTYaJIbHbIE MAIIUHBD,
NO3BOJISIBIIME HAXOAUTh PEIICHHs MO 3aJaHHBIM YCIOBUSM, HAlpUMeEp,
OTpeeNsAT, Hanbosee MOAXOMAIIME JIEKApCTBAa MO HAOMIOAAEMBIM Yy MalMeHTa
CUMIITOMaM 3a00JIeBaHUsI.

B undopmaruke sKcmepTHBIE CHUCTEMBI PAacCMAaTPUBAIOTCA COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (b3; anrn. knowledge base) B uHdopmaTuke u
UCCIJIEJOBAaHUSIX UCKYCCTBEHHOI'O MHTEIUIEKTa — 3TO 0co00ro poja 6a3a JaHHBIX,
pa3paOoTaHHasi il ONEpUpOBaHUS 3HaHUsAMHU. ba3za 3HaHUN COAEPKUT
CTPYKTYpPUPOBAaHHYIO MH(OPMALIMIO, TOKPBIBAIOILYI0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL UCTIOJb30BaHUS KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM pabOTalOT COBMECTHO C
CUCTEeMaMU ToWcKa WHGOPMAIMU, HUMEIOT KIACCU(MUKAIIMOHHYIO CTPYKTYpYy
(xknaccudukarus (kinaccuduiupoBanue) (oT jat. classis — paspsan u nat. facere
— JIeNaTh) — OCOOBIM Cilydyail TPUMEHCHHS JIOTHYSCKOM OIepaluu JeJIeHUS
o0beMa MOHATHS, NPEICTABIAIONIMI COO0H HEKOTOPYIO COBOKYIMHOCTb JEICHHIM
(IeneHue HEKOTOPOro Kiiacca Ha BHUJBI, ACJIEHHE 3THUX BUIOB W T.1.) U dopmar
MPEACTaBICHUS] 3HAHWM (TIPElCTaBlIeHUE 3HAHWA — BOMNPOC, BO3HUKAIOIIMIA B
uH(pOpMaTUKE — C MOA0OPOM TMPEJACTABICHUS KOHKPETHBIX U O0OOMIEHHBIX
3HaHWM, CBeJIeHUH 1 (aKTOB JJII HAKOIUICHUsSI U 00paboTku uHbopmaruu B DBM.
['maBHast 3agadya B uckyccTBeHHOM uHTeuiekte (M) — HayuuThcs XpaHUTH
3HAHMS TaKUM 00pa30oM, UTOOBI TPOrpaMMBbl MOTJIIM OCMBICIIEHHO 00padaThiBaTh UX
U JIOCTUTHYTh T€M N0J1001s YeJI0BEYECKOTO MHTEIJICKTA).

[TonHoneHHbIe 0a3bl 3HAHUW cojepkKaT B ceb0e He TONbKO (DAKTUUECKYIO
uHopMalMoo, HO M TpaBWiIa BbIBOJAA, JIOMYCKAIOIIUE aBTOMATHYECKUE
YMO3aKJIIOUCHUSI O BHOBbH BBOJUMBIX (DakTax W, Kak CJIEACTBHE, OCMBICICHHYIO
oOpabotky wuHbpopmanuu. OO6macTh HayK 00 MCKYCCTBEHHOM MHTEIUICKTE,

u3yvaromass 0a3pl 3HAHUM ©W METOABl PalbOThl CO 3HAHHMSIMH, HA3BIBACTCS



WH)KCHEpUEH 3HAHWI) KaKk MOJENIM IOBEICHUS DKCIEPTOB B OIPEICICHHON
00JIACTH 3HAHUU C MCIIOJIb30BAHUEM IPOIEAYP JOTHUSCKOTO BBIBOJIA U MPUHSITHS
pelreHnii, a 0a3pl 3HAHUH — KaK COBOKYITHOCTH (haKTOB M MPABHJI JIOTHICCKOTO
BBIBOJIA B BBIOPAHHOMW MPEIMETHOM 00JIACTH JIEATCILHOCTH. B MHCTpYMEHTABHYO
CHCTEMY BXOJAT IIOMHMO OIMCAHHOMW BBIIIE IKCIEPTHON 00OJOYKH MpOorpaMMma-
penakrop 0a3 3HaHUI W MPOTrpaMMa JIOTHIECKOTO BBIBOJIA.

Smanst pazpadomku IKCREPMHBLIX CUCHIEM:

1. Uoenmudghuxayus.

OmnpeneneHre YYaCTHHKOB M WX POJCH B TMpolecce CO3MaHus W
OKCIUTyaTaIlH SKCIIEPTHONU CUCTEMBI.

B nmpomecce co3maHuMs  3KCHEPTHOM CHCTEMbI MOTYT  y4acTBOBAaTh
CIICIYIOIINE CICIUATNCTHI: WHXCHEPHI 10 3HAHUSAM, JKCIEPTHI, TMPOTPAMMHUCTHI,
PYKOBOIMTEIb MPOCKTA, 3aKa3uMKH (KOHEUHbIC ToJib3oBarenu). [Ipu peanmsanun
CPaBHHUTEIBHO MPOCTHIX IKCIEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXET M HE OBITh.
Poib mHXeHepa TO 3HAHWSIM - BBIy)KMBaHHE MPO(ECCHOHATBHBIX 3HAHUWA W3
OKCIIEPTOB M TPOCKTHPOBaHHWE O0a3bl 3HAHWW OSKCICPTHOW CHUCTEMBI H €€
apXUTEKTyphl. [IporpaMMucT HEOOXOIUM MPH Pa3pabOTKE CIICIHATN3NPOBAHHOTO
JUIS  JAHHOW OKCIEPTHOH CHCTEMbl MPOTrPaMMHOIO OOeCHedeHHs, Korjua
MOJIXO/ISAIIETO CTAaHAAPTHOTO (HAmpuMep, OOOJOYKHU ISl CO3JAHHS JKCIIEPTHOM
CHCTEMBI) HE CYIIECTBYET WJIM €r0 BO3MOXKHOCTEH HE JOCTATOYHO U TPEOYIOTCS
JOTIOJTHUTEIbHBIC MOJTYJIH.

B nmpomecce akcmiyaranmud MOTYT TPHHHMATh yYacTHE KOHCYHBIS
TI0JIb30BATENH, YKCIIEPTHI, aIMUHUCTPATOP.

Ha sTom sTame pa3paboTuuK A0JDKEH OTBETHTh Ha CIICIYIOIINE BOITPOCHL:

- Kakoii kitacc 3aja4 JO/HKHA peliaTh SKCIEpTHAS cucTema?

- Kak 3111 3a1au MOTyT OBITh OXapaKTePU30BaHbI WA OMPECIICHbI?

- Kakue MOXHO BBIICTUTH MOa3a1a9n?

- Kakue ricxomHbIie JaHHBIC JOKHBI HCIIOIB30BAThCS [Tl PEIICHUS?

- Kakue noHATHS ¥ B3aMMOCBSI3U MEXKTy HUMH HCITOJIB3YIOTCS MPH PEIICHUH

3a7a4u SKCIepTamu?



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

- Kakue acrekTsl OmbITa SKCepTa CYIECTBEHHBI 1JIsl PELICHUS 3a0a4uu?

- KakoBa mpupoja 1 00beM 3HaHUA, HEOOXOAUMBIX JIJIS PEIICHUS 3aa9n?

- Kakue npensiTcTBUSl BCTPEUYAKOTCS MIPU PEILICHUU 3a/1a4?

- Kak 5Ti noMexu MOTyT BIIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuzayus.

Ha sTom atamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIETYIOIINE BOPOCHI:

- Kakue Tumel JaHHBIX HYKHO UCIIOJIb30BaTh?

- UTO 13 TaHHBIX 33/1aHO, & YTO JI0JDKHO OBITh BHIBEICHO?

- ImeroT 11 noj3aiauu HAauMEHOBAHUS ?

- ImeroT 5n cTpaTternv HaMMEHOBAHUS ?

- Hmerrca M sCHbIE YaCTUYHBIE THUIIOTE3bl, KOTOPBIE LIUPOKO
MCMOJIb3YIOTCA?

3. ®opmanuzanus.

4. Peanuzaiusi IpOTOTUITHON BEPCUMU.

5. TectupoBanue.

6. [lepennpoekTupoBaHUE TPOTOTUITHON BEPCHUHU.

Ha3nauenue, 603mo)cHOCMIU U HPUHUUN padomvl  Oaileco8CKoul
cmpamezuu OUeHKU 6bl60006

baiiecoBckasi cTparerusi OIIEHKA BBIBOJOB - OJHA W3 CTPATErUu,
MPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJOB (HAMpuUMep, 3aKIHOUEHUN
MPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OCHOBHas ujes OaileCoBCKOM
CTPATEruy 3aKJIFOYAETCS B OLIEHKE BEPOSITHOCTH HEKOTOPOTO BHIBOJA C YYETOM
(bhakTOB, TOATBEPKAAOUTNX WIJIM ONMPOBEPTraOIINX STOT BBIBO/I.

BepostHOCTh  OCymiecTBiieHMs HEKoW runore3sl H 1npu  Hanumuuum
ONPEAECICHHBIX MOATBEPKIAIOIINX CBUJETEILCTB E BBIUMCISETCS HAa OCHOBE
alpUOPHON BEPOSITHOCTH 3TOW TUIOTE3bI 0€3 MOATBEPKAAIOIINX CBUIACTEILCTB U
BEPOSITHOCTEN OCYILIECTBICHUS CBUAETEIBCTB IIPU YCIOBUSX, YTO TUIOTE3a BEPHA

WJIM HEBEPHA.



3nauenuss P(E/H) u P(E/meH), mnoncraBinenHsie B Teopemy baiieca,
MO3BOJISIIOT BBIYHUCIUTH allOCTEPUOPHYIO BEPOSTHOCTh MCXOJIA, T.€. BEPOSTHOCTH,
CKOPPEKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJIh30BaTEsl Ha JaHHBINA
BOTIPOC:

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

WIn

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

IIpumep npumenenus batiecosckoii cmpame2uu OYeHKU 86160008

B skcrniepTHBIX cucTeMax JijIsi COCTaBJICHUS MMPOTHO30B MOT0JIbI BEPOSITHOCTD
JOKJII Ha CJEAYIOIUN JIeHb OIpEAeNaeTcs C y4eToM Tpex (aKTOpOB: BETep,
BJIQXKHOCTb, 0O0OJIayHOCTh (B JeHb HaOmoaeHus). 3a 173 gua (U3 Hux 53

I[O)KIIJ'II/IBBIX) HaKOIIUICHBI CTATUCTUYCCKHUC JaHHBIC, IIPUBCICHHLIC B Ta6JII/II_I€.

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

[IpuBeneHHble B TaOiMile JaHHbIE O3HAYAIOT, HANPUMEP, CIEayIolee: 3a
nepuoa HabmoaeHuu (173 mus) ciadbiii Betep HaOmonancs 71 nenp (71=19+52).
B 19 cayyasx Ha ciexyromuii AeHb noroja Oblia TOXKIMBOW, B 52 ciaydasx - 0e3
OCAaJIKOB.

B Hekotopblit neHb HaOMOMaeTcs ciexyrollas MOoroja: CUJIbHBIA BeETep,
BBICOKAsl BIIQXHOCTh, oOsayHo. TpeOyercs HaMTH BEPOATHOCTH JOXKIJIUBOM

TOTOJIbI HA CIEAYIOLINAMN AEHD.



B naHHOM ciyyae B KadecTBe THIIOTE3 PACCMATPUBAIOTCS COCTOSHUSA
noronpl Ha ciaenytommii aenb: H1 - nmoxnp, H2 - moroga 6e3 ocankos.
CBUIIETENBCTBOM 3/I€Ch SIBISIETCSI COUETAaHUE TpeX (PAKTOPOB, XapaKTEPHU3YIOIIUX
IOro/ly B J€Hb HAOJIIOJEHUS: BETEP, BIAKHOCTh U OOJAYHOCTh (MOXHO CKa3arh,
YTO B JAHHOM CIIy4a€ HCIOJIb3YIOTCS TPU CBUAETENBCTBA); OOO3HAYUM ITH
dakroper kak E1,E2, E3. OOo3naunmm HalOmonaeMoe coudeTaHue (QakTopoB
(cuBHBIN BeTep, BHICOKAS BIAKHOCTh, 00J1a4HO0) Kak coObiThe E.

OmnpenenuM BEpOSTHOCTH, HEOOXOIMMBIE MJI PacyeToB MO Qopmylie
baiieca. AmnpHOpHBIE BEpPOSITHOCTH THIOTE3 (TO €CTh BEPOSTHOCTH HOXKAS U
noroJibl 0€3 ocasikoB, 6€3 yueTa HaOJII01aeMOT0 COCTOSIHUSI TIOTOIbl):

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

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

Habmomaemoe cBUAETENBCTBO (COCTOSIHHME MOTOJBI B JCHb HAOIIOICHUS)
IIPEICTABIIAECT COOOM COUETaHUE TPEX COOBITHI, HAOMIOJAEMBIX BMECTE: CUIIBHOTO
BETpPAa, BHICOKOW BIAXKHOCTH U 00ja4HOCTH. CunTas 3TU COOBITHS HE3aBUCUMBIMU
(TO ecThb cuMTas, HaANpPUMEpP, YTO BIAKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.1.),
MOKHO HaWTH yCIIOBHBIE BEPOSITHOCTH CBHUJAETENBCTBA MO (HOPMYJI€ YMHOKEHUS
BEPOSTHOCTEH:

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

Haiinem BenmunHbI, HEOOXOAUMBIE AJI1 IPUMEHEHUS! (POPMYJIbl YMHOKECHHUS
BEPOSTHOCTEH:

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

3necw, Hampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIUH JCHBb
HaAOJII0JaeTCsl CUJIBbHBIM BeTep, MPU YCIOBHM, YTO CIEAYIOIIUNA JeHb Oynaer
JNOXKJJIMBBIM. JTa BeJMYMHA [IOKA3bIBAET, HACKOJBKO 4YacTo Habonaercs
CWIbHBIN BETEP B JHU, MPEIIIECTBYIONINE TOKATUBON OTO/IE.

[ToncraBnsist HailieHHbIE BETUYUHBI B (POPMYITy YMHOKEHUSI BEPOSTHOCTEH,

MOJTYYUM:



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

3nech, nHampumep, BenmumHa P(E/H1) - BepostHOCTh HaOMOMaEMOro
COCTOSIHHSI TIOTOJIbI (CHUJIBHOTO BETPa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) IIPH
YCJIOBHH, YTO CIACAYIOIIHUNA J€Hb OYIeT JOKTHBBIM.

[Ipu mMOCTPOCHUH DKCIEPTHBIX CHCTEM YacCTO HCIOJIB3YIOT BEPOSTHOCTHBIN
noaxoa. CocraBisisi 6a3y 3HaAHMM, MPUMEHSIOT SKCIEPTHYIO MATPUILY, UMEIOILYIO

CHEIYIOIINI BU:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cooTBeTCTBYIOT BOmpocaM 3aJaHHOW MPEIMETHOU
oOnacTtu, OyKBHI a, b, ..., t B MaccuBe O3HAYAIOT BO3MOXHBIC BapUAHTHI OTBETOB.

Martpuia 10KkHa COIepKaTh BCE 3HAHUS HKCIEPTa MO JAHHOMY MPEAMETY .

OO6nacTh 3ampocoB - Ta 00JIaCTh, B KOTOPOM JKCIEpPTHAsI CUCTEMa IO KHA
OBITH SKCIIEPTOM.

Bo3moxHBIE  BapuaHTBl OTBETOB B  OJKCIEPTHOW MAaTpPHUIIE  HOCST
BEpPOSTHOCTHBIN Xxapaktep. OnHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HABEpHsSKA JIODKHO MPOU30UTH, TO BEPOSITHOCTHh €ro TosiBieHus paBHa 1. Ecnu
COOBITHE HE UMEET ITaHCa MPOU30HTH KOTAa-IN00, TO BEPOSTHOCTH €T0 TOSIBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCTHh ero mnosieicHus paBHa (,5. Bce ocrambHBIE BO3MOXKHBIE
CJy4ad JieXKaT B YKa3aHHOM JIMara3oHe.

[Tpumep:

3aBTpa OyzieT 10X Ab 3aBTpa A0XKIsA HE OyaAeT

Cripo 0,6 0,4

Cyxo0 0,45 0,55






?.az[amm AJIA BBIIIOJTHCHHUA U METOAUIECCKHUEC PECKOMECHAAIINHA:

3aganmue 1

Coznate mpoctyro 0a3y 3HaHuid «Tbl  reiiMep?», pewmaromend 3axady
KJ1accuuKaIyu (C Y4eTKOU JTOTUKOM ).

B stoii B3 Oyzaet 2 paBHOBEpOSATHBIX UCX0/1a: «TeHMEp» U «HE TehMep».

ArnpuopHbsie BeposiTHOCTH 060oux ucxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoressl,
4YTO Hayrajg BbIODaHHBIM 4YEIOBEK SBJSETCA WM HE SBISETCS TeHMEepoM,
PaBHOBEPOATHHI (IIPU 3TOM CyMMa alpHOPHBIX BEpOSITHOCTEN paBHa 1, T.e. B 6a3e
3HAHUH MTPUBECHBI BCE BOZMOKHBIE UCXOIBI).

Kaxx1oe yTBEpKII€HHE YETKO OTHOCHUT UCIIBITYEMOIO K OJHOM M3 3THX KaTEropui,
T.€. €CJIM JIJIsl IEPBOro BOMIpoca Ui Ucxoaa «reiimep» Oynet 3anuch 1,1,0, To s
ucxojsia «He reimepy» 3amuchk Oyaer 1,0,1.Takum obpazom, Py u Pn mns kaxmoro
Bompoca paBHbl Ju00 1, mubo 0, mpu 3TOM BO BTOPOM IMpaBWIJIE 3TU 3HAYEHUS
UHBEPTUPYIOTCSI (OTHOCUTENIBHO MEPBOTO MpaBuiia). ITO MPUBOAUT K TOMY, UTO
MaKCUMalbHO yBepeHHbI OTBeT («TouHo ma» wmm «ToyHo HeT») Ha OO0
BOIIPOC OAHO3HAYHO KJIACCU(PUIIMPYET MOJIb30BATENS KaK reiMepa Uil He reMepa
(cm. Tabnuy 1).

(ITpumeuanue: He cieAyeT ykaswbiBaTh Py u Pn paBHbIMU Jpyr Jpyry, T.K. 3TO
O3HA4YaeT, 4YTO JAHHOE CBUIECTEIBCTBO HE BIMSAET HA BEPOATHOCTh HCXOAA, T.C.
OECCMBICIIEHHO €r0 YIIOMUHATB).

[IpeacraBum npasuia, ucnoiabdyembie IC « Trl reiimep?», B BUI€ TaOIHIIBL.

Tabimuna 1
Ne YrBepxaenue / Bonpoc 3akirouenue /
n/n Hcxon
reimep HE
rermep
1. TwI urpaeiib B KOMIBIOTEPHBIE UTPHI TI0 6 U OoJiee 1 0
4aCOB B CYTKH
2. Tw1 Opocaenib Bee aena pajar HOBOU UTPhI 1 0
3. Ot 3D-action urp y Te0si Kpy>KHTCsI T0JIOBa 0 1
4, ThI HU 32 YTO HE MOTAIIMIIL CBOM KOMITbIOTED K ApyTy | O 1
JUIsl OPraHU3allMU COPEBHOBAHMM 10 CETH
S. Thl B OCHOBHOM TpaTHIIb AEHBI'M WX HA HOBBII 1 0
WUTPOBOM JMCK WJIM HA allrPENJ KOMIIbIOTEpa
6. Tw1 He oNTB3yemIbest "MbIbI0" B 3D-action urpax 0 1




B ¢popmare 6a3bl 3HaHUN JaHHBIE TaOIUIIBI OYTyT 3aIIMCaHbI B BUE BOPOCOB U
MCXOJIOB, PUBEACHHBIX HIXKE.

Bomnpocsr:

TrI Urpaeiib B KOMIIBIOTEPHBIE UTPHI 110 6 U OOJIee YacOB B CYTKH?
Tr1 Opocaelib Bee Jiena paayd HOBOU UrpbI?

Ot 3D-action urp y Te0st Kpy>KUTCsI rojioBa?

ThI HU 32 UTO HE MOTAIIUIIL CBOW KOMITBIOTEP K APYTY JJIsl OpraHu3aIuu
COpPEBHOBAHMI 110 CETH?

Thl B OCHOBHOM TpaTHIIIh ACHBI'Y WM HA HOBBIN UTPOBOM JIMCK WIJIM Ha alTpeiI
KOMIIbIOTEpa?

Tr1 He onb3yemnIbes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanuzoBbiBath nannyto B3 B mporpamme «Manasi DkcnepTHas

Cuctemay, TO OHa OyJIET BBITJISAETD CICTYIONIUM 00pa3oM:

Daiin Mpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

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

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

3aganue 2

Ha ocHoBanue paccMOTPEHHOTO TMpUMeEpa MONpoOyHTE COCTaBUTH COOCTBEHHYIO
b3 nHampumep IS TUArHOCTUKH COCTOSIHUSI 3/IOPOBbsSI YUEHHWKOB WM aHAIHM3a
00eCTIeYeHHOCTH JIMTEpaTypoi yueOHOro mpolecca



JlabopaTtopnas paGora 7.

AHanmn3 CyIIECTBYIOIUX 00pa30BaTEIbHBIX MIIATHOPMEHHBIX PELICHH.

Bonpocs! (koMneTeHUM, HABBIKM) JJI OCBOCHUS:

10. N3yunts BO3MOXKHOCTH CYLIECTBYIOIIUX POCCUNCKUX
00pa30BaTeNbHBIX OHJIANH-TIIIATPOPM.

11. Hayuntbcst aHanmu3supoBarh 0O0Opa3oBaTENbHBIE POCCHICKHE U

3apyOexKHbIEe OHNANH-TIIAT(HOPMBI.

33}IaHl/Iﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHE PECKOMECHAAIINHA

3aganmue 1

Wcnons3ysi MpUBEACHHBIN HIDKE CITMCOK POCCHUHCKMX 00pa3oBaTeNIbHBIX OHJIAMH-
maThopM, a Takke JIPyrue WHTEPHET-UCTOYHHUKH COCTAaBhTE CBOJHYIO TaOJIMITY
(Ha3Banue MIaTGopMbl, 0Opa30BaTENIbHBIC 3aJa4yd, IPEAIoJIaraéMblii BO3PaCT
y4JaImxcs, BO3MOXXHOCTH HCIIOJIb30BaHUSI B y4eOHOM IIpoliecce, MpeuMyIecTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAQUH-nAampopm

= VHUBEPGPUIM

YuuBepcapuym  (http://universarium.org/) — mpoexr,
no3uiMoHupyembii  kak  poccuiickas  MOOC-mnatdopma.  3amymieH npu
noAjep>kke AreHtrcrBa  crparermdyecknx wuHunumatue u  PHMA-HoBoctu.
Pa3zpabatbeiBatoT COOCTBEHHBIE KypChl COBMECTHO C POCCHHCKUMH By3aMU U
MBITAIOTCS TIONYYUTh MPABO BBIJABATh CEPTUPHUKATHI TOCYJAPCTBEHHOTO o0Opasiia
T€M, KTO YCHEHNIHO NPOXOIUT Kypchl. Ha MaHHBII MOMEHT TpH Kypca YikKe
3amylIE€Hbl, TOTOBATCS K 3aIIyCKY HOBBIE KYpChl. ECTh IJIaHBI MO MEPEBOY CBOMX
KYpCOB Ha AHTJIMMCKUM SI3bIK M BBIXOJ Ha EBPOIEHCKYIO0 ayauToputo. Kypcsl
MO3UIIMOHUPYIOTCS KaK OT/ACJIbHBIE KYypChl, KOTOpPbIe MOT'YT OBITH BCTPOCHBI B
O06nbIIie 00pa3oBaTelibHBIC TMporpaMMmbl. Pa3pabaThiBalOTCSI COBMECTHO C
MPEIO/IaBaTeNIIMHU, MOYTH BCE MPENOJABATEIN-aBTOPbl CTAPTOBBIX KYPCOB — W3
MI'Y um. Jlomonocosa.

Eduson

Learning. Better.

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




IPEAOCTABIEHUS 00pa3oBaTeNbHbIX KypCOB () OM3HEC-TEMATUKAM.
OpuenTtupoBanbl Ha mpodeccuonanoB. [lo uToram mpoxoxaeHUs KYpCOB MOKHO
nonyuuTh cepruduxar Eduson. Kypcel minatHele, s Kopnopamuii ecTb BapuaHT
NOJNKCKU Ha BCE€ Kypchl cpady. EcTh OecriaTHble Kypchl, HO OHM, KaK IPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHBIMH  cwiaMd.  [lmaTHele  Kypchl — CO3[AI0TCSA
NPENoIaBaTe/sIMA U3 H3BECTHBIX YHHUBEPCHUTETOB, B OocHOBHOM u3 CIIIA, ecThb
TaKXe KypChbl OT POCCHMCKHMX aBTOPOB. [IpOEKT HalelleH M3Ha4aJIbHO Ha CTPAHbI
BRIC, crapToBai Ha aHTJIUHCKOM SI3BIKE, PYCCKUH A3BIK OBLIT J0OABJICH MO3XKE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — TlpoekT mo3unuoHHpyeTCs Kak
wiatopma OHIAMHOOYYEHHS IJIsi PACTIPOCTPAHEHMS KaK OTAEIbHBIX KypCOB, TaK
u oOpa3oBarenbHBIX Tporpamm. Kypchl pa3pabaThiBaloTCs COBMECTHO C BY3aMH.
OcuHoBHoit maptHep — PAHXul'C, takxe ecth Kypchl ¢ (akynpreramu MIY,
MI'MIMO, PMOY. Yactb KypcoB IpeaocTaBisieTcs OecriiaTHO, 0oJibliias 4acTh —
Ha IUIaTHOW oOcHOBe. [lo WUTOramM mNpOXOXKAEHUS IUIATHBIX KYpPCOB BBIJAKOTCSA
cepTU(UKAThl OT BY30B-aBTOPOB KypcoOB. JlJisi By30B cO3/1aHH€ KypCOB OECIUIATHO,

mpUMEHsIeTC MOJieNb “‘revenue sharing” (4acTh OruiaThl 3a 0OOy4YE€HHE OCTaeTCA Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MONLIM MO MyTH mepeBojia KypcoB Coursera Ha PyCCKUMN
s3pIk. K HEUM mo3mHee mpucoeauHuiack Abbyy Software (B wactu mepeBoja).
Onun xypc 3amymieH (pycckuii mepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypchl. Takke B paMKax NpOEKTa 3ammylIeHbl «OTKPBITHIC JlabopaTtopum» -
MPOXOXKIECHUE OPUTHMHAIBHOTO Kypca Ha Coursera (Ha aHIVIMICKOM SI3bIKE) C
MOMOIIIBIO POCCUICKUX MEHTOPOB (TIpodeccroHanbl B U3yuyaeMoi 00JIacTH).

Univer @ _
Univer.tv — Menuarteka BHUJIEO3ANNCEN JICKIHMH,

oOpa3oBaTenbHBIX (HIIBEMOB, BBICTYIUICHHH Ha KOHpepeHIAX. VcTouHukn
BH/ICO3AIMACEH — CAMOCTOATEILHO TIPUCIAHHOE TOJ30BATEIISIMH, JTyUIlee C APYTHX
pecypcoB WHTEpHETa. B HacTosiee Bpemsi pecypc aKTHBHO HE Pa3BUBACTCS —
co3JIaTeIu IIPOEKTa JeiaroT interneturok.ru

v \InternetUrok.ru
2

Interneturok.ru — poccuiickmii ananor Khan Academy.
CaMOCTOSTEIbHO 3alMCHIBAIOT BUJICOYPOKH IJIs1 IHNKOJIBHUKOB C IIPHUBJIICYHCHHCM
KaK CBOMX, TaK M CTOPOHHMX yuutenei. [loka paboTaroT Ha JE€HbIM MHBECTOPA,
MyTH MOHETH3allUM HE O03BYyuuBaroTCs. J[OCTYNl KO BCeM ypokaM OeCIUIaTHBIM.
OcHoBHas 3aJlada Ha TCKYIIEM 3Tall€ — ITOBBIIICHUE Ka4€CTBa YPOKOB.



CHUHTYUT

s arrsomesene |NEUTE.ru- (HarmmoHamsHBIA OTKpBITHIH yHUBepcuTeT MHTYUT)
— OOpa3oBatenbHOE yUpekIeHHe, Mpeaiaramliee I8¢ IporpaMMbl OakajlaBprara
U HECKOJIBKO IMpOrpaMM BTOPOTO BBICIIEr0, OOJBIIOE KOJIMYECTBO OTIEIbHBIX
KypcoB (IIOBBIIICHHE KBalu(puKauuu). Bce mnporpaMmel MPOXOAAT LETUKOM
OHJIAliH, IO UTOraM MPOrpaMM U KypCOB BBLAAIOTCS JOKYMEHTHI YCTaHOBJIEHHOIO
oOpasma. Cnenmanmsupytorcs Ha [T TemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHHs OCCILIATHBIX
KypCOB Ha pycckoM si3bike. CO3/1aH U MOJIEPKHUBACTCS Ha CPEJICTBA SHTY3HACTOB.

OcHoBHass TeMatrnka KypcoB - IT, ecTp OAMH Kypc OT NpenojaBareis W3
PAHXuI'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIIA O
JOCTYIT K OOJIBIIIOMY KOJHYECTBY TECTOB, UCHOJB3YEMBbIX JJIs MPOBEPKH 3HAHHIA.
[To3unuoHMpyeTcss B KadyeCcTBE IOMOIIM CTyJE€HTAM B IIOATOTOBKE K Claade
9K3aMeHOB. J[OCTYII K YaCTH TECTOB IIATHBIH.

VUHUREDIUTET
YHABEPCUTE

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

Lektorium.TV . o o
Lektorium.tv — wMeamarexka BHIeO3allyicel JIEKIIHIH.

Jlekruu  3amUChIBAIOTCS  POCCHUCKMMHM  By3aMHU U H3BECTHBIMHU
sgexktopusiMu. [IpoekT craproBaJl B 2009 TOAYy IIPH IOAJEPIKKE
Pocmostonéxu. 3a JIoCTyn K JIEKIUAM ItaTa He Oepercs. /IJisi By30B eCTh
BO3MOXKHOCTb IIATHOH 3amucu Jeknuid cwiaaMu Lektorium.tv. Csou
JIEKITUY OIyOJIUKOBaIH 15 By30B (Oosbias yacts u3 CaHkT-IleTepOypra) u
22 jiektopus. Ilo ¢yt 5T0 UMeHHO 6UOINOTEKA — KATAJIOTU3aTOP BU/IEO,
BBLIOKEHHBIX Ha YouTube

! f~\iil.:"!f?-i'_-f_!f.—.‘fi.’(‘:?r".;';Ju:

|. Businesslearning.ru — TpPOEKT TO3UIMOHUPYETCS  Kak
“cucreMa JMCTAHIIMOHHOTO Ou3Hec-oOpa3zoBaHus”. IIpoeKT co3laH COBMECTHO
«Anpgac-Mennay u «MexayHapoaHbeli MHCTUTYT MeHemkmenta JIMHK». B
npoekre nmnpeacraBieHsl 104 Momaynss Ha TEMATUKY MPEINPUHAMATEINBCKOU
JNESITEIbHOCTH, MO KaXIOMy MOIYJIKD MOXHO MPOWTH JAUCTAHIMOHHYIO
aTTecTanuio. Takke eCTh BO3MOXXHOCTh MPONTH OYHYIO aTTecTanuio (B Mockse) u
MOJIYYUTh CepTU(]PHUKAT TOCyAapCTBEHHOro oOpaszna. OcyiiecTBiusercs Mpu




HOJIEPKKE IPOrpaMMbl HOJAEPKKU IpeanpuHuMmarenscTBa lIpaBurenscTBa
MockBel. C Hawama 2013 roma perucrpauus Ha OYHBIE aTTECTAlUU
IIPUOCTaHOBJICHA.

eClaSS Eclass (http://www.eclass.cc/) — KkarajorusaTop KypcoB
MOOC c pasubix wiatdopM. JlaHHbIe IO HOBBIM KypcaM U IO JaTaM cTapTa
KypCOB aBTOMAaTUYEeCKU OOHOBJIAIOTCA, €CTh BO3MOXKHOCTbH JIeJIaTh
ITO/I00PKHU KyPCOB.

Yausepcurer 6e3 rpanul (http://universitetbezgraniz.ru/)
— KypChl B OHJIAWH pexkuMe Ha TeMaTuky liberal arts. /[esmaror ymop Ha
oOyueHUe MeToaM HcciefoBaHusA. [IpenomaBaTenu — uccaeAoBaTeN N U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPhI U YaCTh 33/IaHUU
IIPOXOAT B OHJIAWH-pekuMe. Bce Kypcehl IUIaTHBIE, II0 UTOTAM BBIJAETCS
cepTu@UKaT.

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

onstariH-00yueHus ITcnenmanucroB. Camo oOydeHue maaTHoe, 6ecIyIaTHO
JIOCTYITHBI OTKPBIThIE 3aHSTHS, IIPOXO/AIINE B BU/Ie BEOMHAPOB.

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma s
pasMelIeHnsT KOPOTKMX KypcoB Ha J00yr0 Tematuky. IlpemocraBiser
BO3MOKHOCTh aBTOpaM yCTaHABJIMBATh IUIATHBIA JOCTYI K Kypcam M IPOBEPATH
3amaHus oOydarommxcs. [IpoekT moka 4To HaxoAWTcs O(HIMAIBHO B CTaTyce
«OeTta», 0HAKO yKe pazMelieHo 0oliee 70 KypCOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASAIUN JIeKIUH. 3a JI0CTyHn K
OOJILIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JIEJUTCSA C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA YTO HEBEJIUKO.

8 Zillion

% Zillion (http://zillion.net/) - «obpa3oBaTeJbLHBIHA
Mezapecypc» — 0OJIbIIIoe KOJIMYeCTBO BeOMHAPOB, 00yJaIIUX cTaTeW Ha
TeMaTUKy BeleHUsA Om3Heca, peaym3aniil UENd W JIMYHOCTHOTO POCTA.




JLOCTyTI K HEKOTOPHIM BeOMHAapaMm IJIaTHBIMH.

e

YHUBEPCUTET

CUHEPTUA MOITY «Cuneprus» (http://www.mfpa.ru/r/distance/).
O6pa30BaTGJII>HOG YUPCIKIACHUC, IIPCAIAraromice OHJIaH IIporpaMmsbl BBICHICTO
06pa30BaHHSI. CTy,D;eHTaM MpeaoCTaBIACTCA OOCTYII K 06yqa}01uHM MarcpuajiaM
qcpe3 MopTajl By3ad, a TAKXKC BO3MOKHOCTL YHACTHA B CCMHUHApax 4€pc3 BC6PIHapLI
U KOHCyJbTalui ¢ mpenoaaBatessiMu 1no Skype. [Ipy OokOHYaHUM TPOTrpaMMBI,
nojpa3zyMeBarolleld BbIIady JUILUIOMa TOCYAapCTBEHHOro oOpasiia HEeoO0XOIUMO
C/1aBaTh TOCYAAPCTBEHHbIE AK3aMEHBI TMYHO B MockBe. OOy4eHue MIaTHOE.

MbOCH

MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

M3ICH Omnaaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareapHOE
YUYpCKIACHUC, IIPCAIararomice OHJIaNH IIporpaMMbl BBICHICTO 06pa30BaHI/I}I. I[O
90% o0yueHus MPOXOJIUT B OHJIAMH pexUME 4epe3 BeOMHAphl U KOHCYJIbTAIUH C
MNpernogaBaTCLIMHU 110 Skype. Hrtorosrie ATTCCTAlMOHHBIC MCPOIIPUATHA U
rocyagapCTBCHHBIC JK3aMCHBI CHAAKOTCA JIMYHO B MockBe 10O B OJHOM H3
¢bummanoB MOCHU. OGyudeHue miaaTHoE.

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

oOpa3oBarenpHas IwiaT@opma, coderalmue B cede OO0ECIeUeHHe Yydaluxcs
y4eOHBIMU MaTepuajiaMud B DJIEKTPOHHOU ¢GopMe M HHCTPYMEHTHI PEaTbHOTO
KOHTPOJIsl 3 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

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

AJIEKTPOHHOTO O0pa30BaHUs JIJISl MIKOJ, a TakKe O0ydaroliasi OHJIalH--TIJIOMAIKa
JUIA [IKOJIbBHUKOB U WX POAUTENEH. TEXHOJIOTHUS calTa IT03BOJIIET ITPOBOJMUTH
AJICKTPOHHBIE TECTUPOBAHUS U TCHEPUPOBATH 3aJIaHUsI, YHUKAIIbHBIE JJI1 KaXKI0TO
YUYCHUKA.

N @
WnrepakTusHan o6pasosarenst

weers JCHILFU — 0Opa3oBaTebHBIN MOPTal HHTEPAKTHUBHOTO
oOyueHus JIeTeH MpU MOMOITY UHTEPECHBIX UTPOBBIX 3aJJaHUI U 3a]1a4.


https://lecta.rosuchebnik.ru/




Cnucok Jiureparypsbl

OcHoBHas JIuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemiekTyalbHbIe CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueoHoe nocoodue / C.B. [Tanpmos. - Camapa : [ToBomkcKkwHid
rOCYJapCTBEHHBIN YHUBEPCUTET TEJIEeKOMMYHUKauii u uHpopmaruku, 2017. - 195 c. - Kaura
HaxoauTtcs B 6azoBoii Bepcuu DbC IPRbooks.

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

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

JlonoIHUTeIbHAS JTUTepaTypa:

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

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe nocodue : [16+]
/ C. W. IlaBnoB. — Tomck : TOMCKHI TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABIICHHS U
panpuosnekrponuku, 2011. — Yactes 1. — 175 c¢. — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTa : yuebHoe nocobue / C. .
ITaBmoB. — Tomck : TOMCKHHM TOCYZApCTBEHHBI YHHUBEPCHUTET CHCTEM YIPABICHHUS U
panpuosnekrponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryna: nmo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKyCCTBEHHOT'O MHTEIUIEKTA : yueOHOoe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxub1il ¢penepanbabiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEM., WL, TaoI. - Pexum JOCTYyIIa: 10 MMOAITHACKE. - URL.:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. [IpoexkTupoBaHue CUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHOe
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1. OOuue moJoKeHUus

CaMmocrtosiTenbHast paboTa - IulaHUpyeMass YyuyeOHas, y4ueOHO-HCClieJoBaTeIbCKasl,
HAYYHO-HMCCIIEIOBATENIbCKAsA paboTa CTyICHTOB, BBIMOJIHsAEMAsi BO BHEAYAUTOPHOE (ayAUTOPHOE)
BpeMs 10 33JaHUI0 M TpPU METOJWYECKOM PYKOBOJCTBE IIpernojaBaTenisi, HO 0e3 ero
HETOCPEACTBEHHOTO y4YacTHs (IPU YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHH IPETOAaBaTels,
OCTaBJISIOIIEM BEAYIIYIO POJIb 32 pabOTOil CTYACHTOB).

CamocrositenpHas pabota crynento (CPC) B BY3e sBisiercss BaXKHBIM BUIOM Y4eOHOM
U Hay4dyHOM JedATenbHOCTH cryaeHta. CamocrosiTenbHas padoTa CTYJEHTOB  HIpaeT
3HAYUTEIBHYIO POJIb B PEHTHHIOBOM TEXHOJIOTUU 00y4EHUSI.

K ocHOBHBIM BUAaM caMOCTOSATEIbHON PaOOTHI CTYACHTOB OTHOCSITCS:

— ¢opMupoBaHHE H YCBOGHHE COJCp)KaHHMS KOHCIICKTa JIeKIMH Ha 0ase
PEKOMEHJIOBAaHHOW  JIGKTOPOM  y4eOHOW  juTeparypbl, BKJIHOYass  HH(OpPMAalMOHHBIE
o0pa3oBaTesbHbIE PeCYPCHI (AIEKTPOHHBIC YUeOHUKH, 3JICKTPOHHBIE OMOINOTEKH U JIp.);

— HalMCcaHue JOKJIAJI0B;

— MOJITOTOBKA K CEMUHApaM, IPaKTHUYECKUM U JTa00paTOpHBIM paboTam, ux oopmiieHuE;

— COCTaBJICHUE AaHHOTHUPOBAHHOTO CIHMCKAa CTaTell U3 COOTBETCTBYIOIIMX >KYPHAJIOB IO
OTpacisiM 3HaHUH (MTeAArOTHYECKUX, TICUXOJIOTHYECKIX, METOIUIECKUX U JIP.);

— BBITNOJIHEHHE YUeOHO-HUCCIIEIOBATENIbCKUX PA0OT, MPOEKTHAS e TEIbHOCTD;

— TNOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK W PEKOMEHIAIMH MO PEIICHUI0 MPOOIEMHOM
CUTYallUu;

— BBINIOJIHEHUE JIOMAIIHUX 3aJaHUil B BHJE PEHICHHUS OTICNIbHBIX 3afad, MPOBEICHUS
TUTIOBBIX PACYETOB, PACUYCTHO-KOMITBIOTEPHBIX W HHIWBHUIYAIBHBIX pPa0dOT MO OTICIHHBIM
paszenam coJiep>KaHus JUCIUILTUIH U T.1.;

— KOMIIBIOTEPHBIA TEKYIIUH CAMOKOHTPOJIb M KOHTPOJIb YCIeBaeMOCTH Ha 0aze
AIIEKTPOHHBIX 00YUYAIONINX U ATTECTYIONIUX TECTOB;

— BBITNIOJTHEHHE KYPCOBBIX paboT (MIPOEKTOB) B paMKaX AUCIHILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaIM(DUKAIIMOHHOM paboTHI U JIp.

Metoanka OpraHU3allA CAMOCTOSITENFHONW pabOTHI CTYJEHTOB 3aBUCHT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEHW HM3y4yaeMOW AMCUUIUIMHBI, 00bEMa YacoB Ha €€ H3ydeHHue, BUjaa
3aJaHAid 111 CAMOCTOSITEIbHOW Pa0OTBI CTY/AEHTOB, WHIMBHYaJbHBIX KA4eCTB CTYJCHTOB U
yCIIOBUH Y4eOHOM eATeThHOCTH.

[Ipomiecc opraHm3anuu CaMOCTOSITENIBHOM pabOTHl CTYJEHTOB BKJIIOYaeT B ceOs
CJICAYIOLINE ATAIBI:

® [IOATOTOBUTENBbHBIN (ONpeaeneHue Lenel, COCTaBIEHUE MPOTrPaMMBI, IMOJITOTOBKA
METOAMYECKOTr0 00ecredeHus1, MOAr0TOBKAa 000PYA0BaHUS);

® OCHOBHOW (peanmu3allvs MporpamMMbl, UCMOJIB30BaHNE MPUEMOB TTOMCKa HHGOpMAIUH,
YCBOGHHSI, TepepadOTKH, TNPUMEHEHUs, Nepeaaydl 3HaHWHM, (UKCHPOBAHHE pE3yJIbTATOB,
camMOOpraHu3alys rnpouecca paboThsl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHU3 Pe3yJbTaTOB, UX CHUCTEMaTH3aIlus,
omeHka d((EKTUBHOCTH TPOTPaMMBI M TPUEMOB pabOTHI, BBIBOABI O HANpPaBICHUIX
ONTUMM3AINH TPYIQ).

CamocrosTenpHass pabora 1o  guctuibimiHe  «VICKYCCTBEHHBI  WHTEIUIEKT B
npodeccuoHanpHOM chepe » HampaBieHa Ha HOPMHUPOBAHKE CIEAYIONINX KOMIETEeHIMIi:

Koz, popmynrpoBka Kon, popmynupoBka HHIUKATOPA [Inanupyembie pe3yabTaThl
KOMIICTEHIIMH 00y4YeHus TI0 AUCIUTUTHHE
(Momymi0), XapakTepU3yIOIIHe
3TaIbl (POPMHUPOBAHUS
KOMITETEHIINH, HHIANKATOPOB

YK-1 Cnocoben WA-1.YK-1. Beenser mpo0GieMHyro | [OTOBHOCTh NMPUMEHSTH MPHU
OCYHICCTBJIATH ITOUCK, CUTyallul0, OCYUICCTBIIACT €€ aHAJIU3 U peHIeHI/H/I 3a1a4
KpI/ITI/IT-IeCKI/II\/'I aHaJIn3 u JUAarHoCTKy Ha OCHOBE CHUCTEMHOI'O




CHHTE3 uH(popManu, HOAX0Aa npodeccuoHaTbLHON

MIPUMEHSTh CUCTEMHBIN NJ-2. YK-1. ocymecTBiaseT NOHUCK, | 1esITEIbHOCTH
NOAXOA AJIsl peHICHHsA otoop u CHCTEMATH3aLHMIO | crieluaTi3HPOBAHHOE
MOCTaBJICHHBIX 3a/1a4 uHpOpMaUU UL OTIpEACIICHUS IPOrpaMMHOE  00eCIICUeHHE
TbTEPHATUBHBIX BAPHAHTOB | 11 \ieronEl HCKYCCTBEHHOTO
CTpaTEeru4ecKux pelieHui B
MpoOJIEMHOM CUTYaIUU MHTCILICKTA.
L Y ['oToBHOCTH pa3pabarhiBaTh
NA-3. YK-1. onpenenser u oLleHUBAET
OCHOBHBIE MOJTyJIA

puCKn BO3MOYKHBIX BApHAHTOB
pemenmii  mpoGnemuoii  cutyauuu, | AHTCIVICKTYAIHBIX  CHCTEM,
BBIOMpACT ONTUMaNbHBIM Bapuant e¢ | BIaJACTh NPUEMAaMH PELICHUA

penreHus NPaKTHYECKMX  3a71a4 B
I1K-6 Cnocoben | U-1nk-6 Opuentupyercss B | IPEIMETHON 00IacTH.
WCIIONIB30BaTh  LM(POBBIE | COBPEMEHHBIX TEHIEHIMUAX pa3BUTHUS
TEXHOJIOTHH, IU(POBBIX  TEXHOJOTUH, BHIOMpPAET
CTIENNATM3MPOBAHHOE TEXHOJNOTMM ~ WIA  HPOrPaMMHBIE
nporpaMMHOe oOecIieueHme, | CpeICTBa IS PEIICHHS TOCTABICHHBIX
METO/bI  MCKYCCTBEHHOTO | 3aj1ay
MHTCJUICKTa 5 B | MJ1-2nx-6 [IpuMensieT npu peleHun
npoeccHoHambHOMN 3a71a4 po(eCCHOHANBHOM
JEATENBHOCTH

JESITEbHOCTH CIIELHAIN3UPOBAHHOE
[IPOrpaMMHOE 00ecIieYeHUE U METOIbI
HCKYCCTBEHHOT'O MHTEIJICKTA

WI-3nx-s Criocoben 000CHOBATH
MNPUMCHCHHE TOI'O UJIK UHOT'O
AJITOPHUTMA MALTMHHOTO O0YYEHHMS ISt
pelIeHnst KOHKPETHOM 3a1a4n

N -4nks Pa3pabareiBaeT
OpUTHMHATILHBIC MOJIET U aJITOPHTMBI
HCKYCCTBEHHOTO MHTEJUIEKTa "
MAaIIMHHOTO o0yueHus B

npodecCuoHaIbHON JAeSITEeIbHOCTH

2. Ilean W 32124 CaMOCTOSITEIbHOI PadoThI

Benymas uenp opranuzanuu u ocymiectBienus CPC coBmamaer ¢ menbio oOydeHUs
cTyneHta — (QopMupoBaHue HaOopa OOIIEHAYYHBIX, MPO(ECCUOHATBHBIX M CHEIHATHHBIX
KOMIETeHIM Oyayiiero OakanaBpa MO HampaBleHUio mnoArotoBku «llemarorumueckoe
o0OpazoBaHHE.

[Tpu opranuzamuu CPC BaKHBIM 1 HEOOXOJIUMBIM YCIIOBHEM CTAHOBSITCS (HOPMUPOBAHHE
YMCHUA CaMOCTOSITEIILHOU pa6OTI)I JJIA HpI/IO6peTeHI/I$I 3HaHPII71, HABBIKOB W BO3MOXXHOCTHU
OpraHu3aIy y4eOHOM U Hay4YHOU NesTeNbHOCTH. L{enbio caMoCcTosATenbHON pabOThI CTYIEHTOB
ABJISACTCSA OBJIAACHUC (bYH)IaMeHTaHBHBIMI/I 3HaHUAMU, HpO(beCCI/IOHaJ'IBHI)IMI/I YMCHUSAMU U
HABBIKAMHU  JICATENHHOCTH 1O TNPOQWII0, OMNBITOM TBOPYECKOH, HCCIENI0BATENbCKON
nestenpbHOCTH.  CamocrosiTenpHass ~ paboTa  CTYICHTOB — CIOCOOCTBYET — Pa3BHTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOIX0a K PEUICHHIO
mpo0seM yueOHOTO ¥ TPo(HeCCHOHATFHOTO YPOBHS.




3amauamu CPC gBisgroTcs:

® cCucreMarusangusas H

MPAKTUYECKUX YMEHUN CTYJCHTOB;
e yrIyOJieHue U paclIupeHre TeOPETUYECKUX 3HAHUM;

e (dopMUpOBaHHME YMEHHI HCIOIb30BaTh HOPMATUBHYIO, IPABOBYIO, CIPaBOYHYIO

3aKperieHUe

JIOKYMEHTALUIO U CIIELUAIIBHYIO JINTEPaTypy;

¢ DPA3BUTHUC IIO3HABATCJIIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH CTYACHTOB! TBOp‘ICCKOﬁ

IMOJIYyYCHHBIX

TECOPETUICCKUX

HHUIIMATUBBI, CAMOCTOATCIIbHOCTH, OTBETCTBEHHOCTH U OPIraHU30BAHHOCTH,

L4 (bOpMHpOBaHI/IC CaMOCTOATCIIPHOCTH MBIIIJICHUSA, CIIOCOOHOCTEH K CaMOPa3BUTHUIO,

CaMOCOBCPUICHCTBOBAHUIO U CaMOpPCAIN3aliun;
® DPA3BUTHUC UCCICAOBATCIIBCKUX YMCHHﬁ;

® CIOJb30BaHUE MaTepuaa, COOPAHHOIO U IOJYUYEHHOTO B XOJE CAMOCTOSTEIbHBIX
3aHATUM Ha CEeMUHAapax, Ha MPaKTUYECKMX WU JIa0OpAaTOPHBIX 3aHATUSAX, [PU HaNMCAHUU
KypPCOBBIX U BBIIIYCKHON KBalHU(PUKAIUOHHON paboT, A 3(PQGEeKTUBHON MOATOTOBKH K

HUTOI'OBBIM 3a4€TaM U dK3aMCHaM.
3. TexHosoruyeckasi KapTa caMOCTOSATEIbHOI padoThI CTyeHTa
Jl1s1 cTy1eHTOB 04HOM (pOpMBbI 00yUeHUSI:

3HAHUI

pa(oB)

Konst CpenctBa u O6beM yacoB, B TOM YHCIIE
peanusye TEXHOJIOTHH CPC KonraktH Bcero
MBIX OIICHKH ast pabota
Bun gesrensHocTn
KOMIIETEH c
o CTYJCHTOB
U, npenojana
UHUKATO TeneM
pa(oB)
5 ceMecTp
WU/1-1nke | [TonroroBka mokmama | Jlokmian 13 7 20
N/1-2nk-6
N/I-1nk-s | [TogroroBka k CobecenoBanue 7,2 2,8 10
N-2nk6 | 1abopaTopHBIM
3aHITHIM
N-1nks | Pazpaborka 3amuTa npoeKTa 40 2 42
N/I-2nx-6 | BCCaEAOBATEIHCKOTO
IIPOEKTa
Hroro 3a 5 cemectp 60,2 11,8 72
Hroro 60,2 11,8 72
JIsl CTYICHTOB 0YHO0-3204HOH ()oOpMBbI 00y4YeHHUSI:
Konawr CpenctBa u O0BEM 4acoB, B TOM YHCIIE
peanusye TEXHOJIOTUHU CpPC KonrtaktH Bcero
MBIX OLICHKH ast pabota
Bun nesarensHOCTH
KOMIIETEH c
o CTYJEHTOB
U H, nperno/iaBa
WHNKATO TeJIeM




5 cemecTp
WJ-1nxe | Ilogroroska moxmaga | Jlokian 19,8 2,2 22
W/1-2nk-6
N/I-1nx-6 | [ToaroroBka k CobecenoBaHue 18 2 20
N/I-2nk-6 | mabopaTopHBIM
3aHATHIM
N-1nke | Pa3paborka 3amuTa mpoeKTa 45 5 50
N]I-2nk-6 | HCCIIEIOBATEIBCKOTO
MPOEKTa
Hroro 3a 5 cemectp 82,8 9,2 92
Uroro 82,8 9,2 92

4. TlopsiioK BBLIMOJHEHHUSI CAMOCTOATEILHOMH PadOTHI CTYIEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Ipu pabote ¢ KHUTONH HEOOXOAMMO MOAOOPATH JIUTEPATYpPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3anucH. s moxbopa aureparypsl B OMOIMOTEKE MCTIONB3YIOTCS al(aBUTHBIA U
CUCTEeMAaTUYECKUI KaTalOTH.

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

[IpaBunbHBIE TOAOOp YUYEOHHWKOB PEKOMEHAYETCsS IPerojaBaTelieM, YHTAOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nureparypa MOXKeT OBITh TAaKKe yKa3aHa B METOIMUYECKUX
pa3paboTKax 1Mo JaHHOMY KypcCy.

W3ydas maTtepuan mo y4eOHMKY, ClEAyeT MEepexXouTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
1oCJ€ MPaBUJIBHOTO YSCHEHHS MPEIBIAYIIET0, OMUCHIBas HAa OyMare BCE BBIKIAIKH U
BBIUKCJICHHS] (B TOM YHUCJIE T€, KOTOpble B YUYEOHHKE OIYIIEHbl MU HA JIEKIUU JaHbI IS
CaMOCTOSITEIIbHOTO BBIBO/JIA).

ITpu n3ydeHun a000M AUCHUILITUHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSITENIbHAS
UMHAMBHUAyallbHas padoTa.

Ocoboe BHHMMaHHUE cienyeT OOpaTUTh Ha OIpeJleIeHHe OCHOBHBIX IOHSATHHA Kypca.
CryneHT A0KeH MOApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSICHAIOT TAKHE OINpEIeIICHUs, U
yMETh CTPOMTh aHAJIOTMYHbIE MPHUMEPHl camocTosATeNbHO. HyXHO n00MBaTbcs TOYHOTO
NpPEICTaBICHUS O TOM, YTO H3ydaemb. [l0J€3HO COCTaBISATH OMOPHBIE KOHCIEKTHL [lpm
U3yYEeHUH MaTepHuaja Mo y4eOHHKY MOJIEe3HO B TeTpaiu (Ha CHEelMaIbHO OTBEIEHHBIX MOJISAX)
JIOTIONTHATh KOHCMEKT JeKIuid. TaM ke clieyeT oTMedarb BOMPOCHI, BBIIEICHHBIC CTYACHTOM
JUIS KOHCYJIBTAIIMU C TIPETNOAaBaTENEM.

BEIBOIBI, TTONTydeHHBIE B PE3YJIbTAaTe U3YUYCHUS, PEKOMEHIYETCS B KOHCIICKTE BBIJICNATH,
4TOOBI OHH MTPU NEPEUUTHIBAHUY 3AMMCEH JTyUllle 3alIOMUHAIINCH.

OmnbIT MOKa3bIBa€T, YTO MHOTHUM CTYJEHTaM ITOMOTAeT COCTABIICHHE JIMCTa OMOPHBIX
CUTHAJIOB, COJIEPKAIIEr0 BaKHEUIIMe U HauboJiee 4acTo ynorpediseMble GOpMYIIbl U MOHITHS.
Takol JIMCT TTOMOTAeT 3allOMHUTH (POPMYIIBI, OCHOBHBIE IOJIOKEHUS JICKIHH, a TaK)Ke MOXET
CJIY>KUTh TIOCTOSIHHBIM CIIPABOYHHMKOM JIJIS CTYIEHTA.

UreHne Hay4HOTO TEKCTa SBISIETCS YACTHhIO MO3HABATEIILHOW NesTeNbHOCTH. Ee menp —
U3BJICUEHHE U3 TeKcTa HeoOxoauMoil nHdopmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM



COOCTBEHHAs] BHYTPEHHSS YCTAaHOBKA NpH OOpallleHMM K II€YaTHOMY CJIOBY (HalTH HY’>KHBIE
CBCACHUA, YCBOUTH I/IH(l)OpMaLII/IIO MOJIHOCTBIO WJIM YaCTUYHO, KPUTHYCCKHU MPOAHAIIHU3UPOBATH
MaTepHal U T.I.) BO MHOI'OM 3aBUCHUT 3((EKTUBHOCTb OCYLIECTBISIEMOTO JI€HCTBHUS.

Bh1ienstor uemuipe 0cHo6HbIE YCMAHOBKU 6 YMEHUU HAYYHO20 MEKCMA.

HMH(GOPMaLIMOHHO-TIOMCKOBBIN (337a4a — HaliTH, BBIIEIUTh UICKOMYIO HH(OPMALIHIO)

ycBauBaroniasi (yCHJusi 4YWTATeNsd HANpaBleHbl HA TO, YTOOBI KAaK MOYKHO IIOJIHEE
OCO3HaThb U 3allOMHUTh KaK CaMH CBEAEHHUS H3J1aracéMbleé aBTOPOM, TaK M BCIO JIOTHKY €ro
paccyXJ1eHui)

aHAJIMTUKO-KPUTUYECKass (YMTATENIb CTPEMUTCS KPUTHYECKHM OCMBICIUTh MaTepual,
IPOAHAIM3UPOBAB €r0, OIPEAEIIUB CBOE OTHOLICHHUE K HEMY)

TBOpYECKas (CO34aeT y 4MTaTesss FOTOBHOCTh B TOM WJIM MHOM BMJIE€ — KaK OTIPaBHOM
NYHKT Ui CBOUX PacCyXKICHHH, Kak 00pa3 JuIis JeHCTBUS MO aHAJIOTUHU U T.II. — UCIOJIB30BATh
CYX/IEHUSl aBTOpa, XOJA €ro MbICIeH, pe3yibTaT HaOJroAeHus, pa3pabOTaHHYIO METOJUKY,
JIOTIOJIHUTD WX, MIOJIBEPIHYTh HOBOM IIPOBEPKE).

OchosHble 8U0bl CUCEMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.

AHHOTUpOBaHHE — TMIPEAEIBHO KpPAaTKOE CBSI3HOE OIMCAaHUE IPOCMOTPEHHOW WM
IPOYNUTAHHON KHUTH (CTAaTbHU), €€ COEePKaHMsl, MCTOYHHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanne — KpaTkas JIOTMYECKas OpraHM3alMs TEKCTa, pacKpbIBAIOILas

COJIEp’KaHuE U CTPYKTYPY U3y4aeMOro MaTepuana,

Te3supoBaHue — JaKOHMYHOE BOCIPOM3BEJCHHE OCHOBHBIX YTBEP)KICHHH aBTOpa 0e€3
npuBJIeUeHHs (PaKTUYECKOro MaTepuaa;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, H3BJICUCHUN, HanboIee
CYILLIECTBEHHO OTPAXKAIOIIMX Ty WM HHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKoe€ U IIOCJIEIOBAaTEIbHOE M3JI0KEHHE COIEPIKAHUSA
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN cr1oco0 M3JI0KEHUs COACPKAHNUS KHUTHU MM CTaThbU B JIOTUYECKON
nocienoBarenbHOCTH. KOHCIEKT akKyMynupyeT B cebe Mpeblayle BUbl 3aliCH, T03BOJISET
BCECTOPOHHE OXBAaTUTh COJAECPKAHNE KHUTH, CTaTbU. [I03TOMY ymMEHUE COCTABIIATH IUIAH, TE3UCHI,
JlenaTh BBIIUCKUA U JPYTUE 3allUCH ONIPENEIIAET U TEXHOJIOTHUIO COCTABIICHHS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagIeHu0 KOHCNeKma.

1. BHuMarenbHO NMpoYMTAlTe TEKCT. YTOYHHUTE B CIIPABOYHOM JIUTEpAType HEMOHSATHbIE
cnoBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPAaBOYHbIE JAHHBIEC HA MOJIS KOHCIIEKTA;

2. Belenure riaBHOeE, COCTaBbTE IJIAH;

3. Kpatko chopmynmpyiiTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apTryMEHTAIIHIO
aBTOpA;

4. 3akoHCHEKTUpYHTe  Marepual, 4YeTKo  cieays  myHKraM  IuiaHa.  [lpu
KOHCIIEKTUPOBAaHNUU CTapalTECh BBIPA3UTh MBICIb CBOMMHM CIOBaMH. 3allUCH CIIELYET BECTHU
YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nuTathl. LIUTHPYs, yUUTHIBalTe TAKOHUYHOCTh, 3HAYMMOCTb
MBICIIH.

B TekcTe KOHCIEKTa KeNnaTelbHO IPUBOJUTE HE TOJBKO TE€3UCHBIC IOJIOKEHUS, HO U UX
nokazatenbeTBa. [Ipu odopmieHnr KOHCIEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH Ka)a0ro
npeuioskeHus. MBICIM  aBTopa KHUTH CIIEAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEIbHOCTH HAMMCAHHOTO. YHCIIO AOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeneNiaTbcss B ONpPENeTIeHHOU
IIOCJIEIOBATEIbHOCTH, OTBEYAIOIIEH JIOTUYECKON CTPYKType Mpou3BeAcHUs. [ yTouHeHus u
JIOTIOJTHEHUSI HEOOXO0AUMO OCTABJIATh MOJIS.

OBnasneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTy/AEHTa LIeJeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.



4.2. Memoouueckue pexomeHOayuu noO HNOO20MOGKe K NPAKMUYECKUM U 1AOOPAMOPHbIM
3AHAMUAM

i TOro 4toObl NMpakTHUYECKUE U J1aOOpaTOPHBIC 3aHATUS NMPUHOCHIM MaKCUMAJIbHYIO
MOJIb3y, HEOOXOOUMO TIOMHHTH, YTO YHOPaXHEHHWE W peIIeHHE 3aJad MPOBOAATCA I10
BBIUUTAHHOMY Ha JICKIUSAX MaTepualy M CBs3aHbl, KaK IpaBWJIO, C JETalbHBIM DPa300poM
OTJIEIbHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. CieayeT MoAYepKHYTh, YTO TOJIBKO IOCJIE YCBOEHUS
JEKIIMOHHOTO MaTepuajiga ¢ OIpEJesIeHHONW TOYKHM 3peHHsl (a MMEHHO C TOM, ¢ KOTOpOW OH
U3JIaraeTcs Ha JIEKUHUAX) OH Oy/eT 3aKpeIulsIThbCsl HAa MPAKTUYECKUX 3aHATUAX KaK B pe3ysbTare
0OCYX/IEeHUSI M aHaJIM3a JIEKIMOHHOIO MaTepHana, Tak M ¢ IOMOIIbI0 PEUIeHUs IPOOJIEeMHBIX
cutyanui, 3anad. IIpu 3TUX yCIIOBHAX CTYIEHT HE TOJIBKO XOpPOLIO YCBOUT MaTrepual, HO U
HAy4YMTCs MPUMEHATh €ro Ha MPaKTHKE, a TAKXKE IOJIYYUT JOMOJIHUTENIbHBIA CTUMYJN (M 3TO
OYCHb BAXKHO) JUISI aKTUBHOW MIPOPAOOTKH JICKIIUH.

IIpu camocTOATENBHOM pEIIEHUH 3ajjad HY>KHO OOOCHOBBIBATh KaX/IbIM 3Tal perieHus,
UCXOJs U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. ECii CTyIeHT BUIUT HECKOJIBKO ITyTEH pelIeHus
npoOaeMsl (3a7jauu), TO HY>KHO CPaBHUTh UX U BbIOpaTh caMblii panuoHaibHbIA. [losne3no 1o
Hayaja BBIYMCICHUIH COCTaBUTh KpATKUH IUIaH pemeHus mpoOneMsl (3amauu). Pernenue
npoOJeMHBIX 33/1a4 WIM NPUMEPOB CIEAYyeT M3JlaraTh MOoApOOHO, BHIYMCIEHUS pacroyaratbh B
CTPOrOM IOPSAKE, OTHENSAs BCIIOMOraTEIbHbIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XOIMMOCTH HY’KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMHU, CXEMAMH, YepPTeXKaMU U PUCYHKaMHU.

CnenyeT NOMHUTbH, YTO pELIEHUE KaXAOW ydyeOHOM 3ajayd JOHKHO JOBOAMTHCS 10
OKOHYATEeJIbHOTO0 JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U IO BO3MOXHOCTHU C
BBIBOZIOM. [loy4eHHBI OTBET CJenyeT MPOBEPUTH CHOCO0AMH, BBHITCKAIOIIMMHU U3 CYIIECTBa
naHHoi 3ajmaun. [lonme3Ho Takke (ecaM BO3MOXKHO) pellaTb HECKOJbKHMH CIIOCOOaMHU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaThl. PemieHue 3agad JaHHOIO THIIA HYXKHO INPOAODKATH 0
nproOpeTEeHNUs TBEP/IbIX HABBIKOB B X PEIICHUMU.

4.3. Memoouueckue pexomenoayuu no Camonposepke 3HaAHUi

[Tocne u3yueHus onpeneseHHON TEMbl M0 3aIUCSIM B KOHCIIEKTEe U YUeOHHKY, a TakKe
pelmeHust T0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 33Ja4 Ha NMPAKTHUYECKUX 3aAHATHAX U
CaMOCTOATENIBHO CTYAECHTY PEKOMEHIYETCs, IPOBECTH CAaMOIIPOBEPKY YCBOCHHBIX 3HAHMWM,
OTBETUB Ha KOHTPOJIBHBIE BOIIPOCHI 10 U3yYEHHOH TEME.

B ciiydae HE0OXOJMMOCTH HYKHO €I11€ pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HenoCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBIACHSETCS TOJIBKO IIPHU
U3Y4YEHUU JalbHEUIIEero Marepuana. B oTom ciydae Hago BEpHYTHCS Ha3al U MOBTOPUTH ILUIOXO
YCBOEHHBIM Marepuasl. BaHbII KpUTEpHUIl YCBOECHMS TEOPETHYECKOrO0 MaTepHualla - YMEHHE
pelare 3aJa4d WM IPONTH TECTUPOBAHME IO MPOMAEHHOMY Marepuany. OQHaKo clemayer
IIOMHUTB, YTO INPAaBWIBHOE DPEIICHHE 3a/a4d MOKET IOJIYYUThCS B pPE3yJIbTaTe NPUMEHEHUS
MEXaHMUYECKH 3ayYeHHBIX (opMy1 6€3 MOHUMAHUS CYIIIHOCTH TEOPETUUYECKUX MOJIOKEHHH.

Bonpocsl qu1s codecenoBanus
ba3o0BbIi1 ypoBeHb

Tema 1. [Ipumenenne MM B cOBpeMEHHON KU3HMU.

1. O61ee npeacraBieHre 00 UCKYCCTBEHHOM UHTEIJIEKTE.
2. Hcnonb30BaHue UCKYCCTBEHHOTO MHTEIUIEKTA B Pa3IMYHBIX chepax.
3. IlepcneKkTHBBI HCIIOIB30BAHNS HCKYCCTBEHHOTO MHTEJUICKTA.

Tema 2. [IporpammHoe oOecrieueHre 1 OHJIaiH cepBUCH, TpuMeHsieMblie B .

4 DKcrepuMeHTAIbHBIN SBOTIOIMOHHBIN XapakTep pa3padorok cuctem UU.
S. Bo3MoxHOCTH IpOrpaMMHBIX CPEACTB ¢ puMeHeHneM NH.
6 TpeboBanust k mporpamMmmHoMy obecnieuenuto M.



7. SA3bIkK iporpamMmmupoBanus 1iis 3aga4d M.
8. [Tonsstue 00 oOHTONOTMAX. BO3MOXHOCTM TpPUMEHEHHS OHTOJOTUHA B
npodeCCHOHATILHOMN 1eATEIbHOCTH.

Tema 3. MGTOI[BI HCKYCCTBCHHOI'O MHTCJUICKTA B COBPEMECHHOM O6p330BaHI/II/I.

1. HckyccTBEHHBIN HHTEIICKT B 00pa30BaHUU.
2. HckyccTBEHHBIN MHTEIUICKT: KOHKYPEHT WJIM TOMOIIHHUK YUUTEIs?
3. «becrnunoTHoe» oOpazoBaHHE.

Tema 4. IlpumeHeHHE HCKYCCTBEHHOTO MHTEIUIEKTA NPU BHEAPEHHHM LUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHUM.

WHTennexTyanbHble TRIOTOPCKUE CUCTEMBI U aAANITUBHOE O0yUEHUE.

[Tprumepbl 1 0COOEHHOCTH CUCTEM AN TUBHOIO OOYUYEHHUS.

CranjapTHble 3a/1a4M aJalTUBHOTO 00YUYEHHUSI.

WHTemiekTyanbHbIi aHaIU3 JaHHBIX U 00pa3oBaTeIbHAs aHATUTHKA.
XapakTepuCTUKa U MPUMEPHI POCCUHCKUX 00pa30BaTEIbHBIX OHIAWH-TUIATPOPM.

NG

[ToBbIIIEHHBIN YPOBEHB

Tema 1. [Ipumenenune M B coBpeMEHHOM JKU3HMU.

9. Cdepsl npuMeHEHHUs CHCTEM HCKYCCTBEHHOTO WHTEIUICKTA.
10.  [IpoGxemsbl HCIIOIB30BAHMS UCKYCCTBEHHOTO HHTEIUICKTA.
11. OOwmee mpexncraBieHUE O TNPUMEHEHUM HCKYCCTBEHHOIO HWHTEIJIEKTAa B

npodeCcCHOHATILHOM 1eATEbHOCTH.
Tema 2. IIporpaMmHoOe o0ecriedeHre 1 OHJIaiiH cepBHChI, puMeHsiemble B .

Knaccugukaius HHTENIEKTYalbHBIX CUCTEM.

S3piku JIMCIT u [TJIDHEP B .

[Tpumenenue s3pika nporpammuposanuss PYTHON B pazpabotke cucrem M.
Onucanue s1361k0B R 1 PROLOG nnst pemenus 3agau UN.

BosmoxHOCcTH cucteMsl Protégé s co3nanus OHTOJIOTUI.

AR A

Tema 3. MeTtoapl HCKYCCTBCHHOI'O MHTCJUICKTAa B COBPECMECHHOM O6pa3OBaHI/II/I.

1. [TpoGnembl coBpeMeHHOro 00pa3oBaHMsl, KOTOPbIE MOXKHO PEUIMTh C MOMOIIbIO
NH.

2. [TpoGaembl UCTIONB30BaHUS UCKYCCTBEHHOT'O MHTEIJIEKTa B 00pa30BaHUM.

3. Mertoabl HCKYCCTBEHHOTO HHTEIUIEKTA Kak cnoco0 MPEOI0ICHUS
(byHIaMEeHTaJIbHBIX MPOOJIEM COBPEMEHHOIO 00pa30BaHusl.

4. XapakTepucTuKa U IpuUMephbl 3apyO0ekHbIX 00pa30BaTeIbHBIX OHIAWH-TIIATPOPM.

Tema 4. IlpuMeHeHuEe HCKYCCTBEHHOTO UHTEIUIEKTAa MpPH BHEAPEHUU LHPPOBBIX
00pa3oBaTeNbHBIX MIAT(GOPMEHHBIX PEIICHUH.

1. [lpuMeHeHHEe  WCKYCCTBEHHOTO  MHTEJUICKTa  JUIs  OICHKA  KadecTBa
00pa3oBaTeNIbHOTO MpoIecca.
2. ABTOMAaTHYECKas OICHKA Ka4eCTBa MUChbMEHHBIX PA0OT 00YYArOIIUXCS.



3. AHanmu3 oO0paTHOHM CBSI3M OT OOYYaIOIIMXCS M KOHTPOJIb Tpoliecca oOydeHus Ha
OCHOBE 00pabOTKH TEKCTOBOM WHGPOpPMAIMU U3 COIMAIBHBIX CeTeil U 00pa3oBaTEeNbHBIX
dhopyMOB.

4. TexXHOJIOTHH WCKYCCTBEHHOTO WHTEIUICKTA: BO3MOXXHOCTH M TIPUMEHEHUE B
00pa3zoBaTebHOU Cpejie.

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

[lepen Tem, kak NPUCTYNHTh K HAMCAHUIO HAYYHOTO TEKCTa, BaXXHO pa3zolOparbcs,
KaKoBa MCTHHHAs LI€Jb BAIIEro HaAy4HOIO TEKCTa - 3TO IMOMOXKET BaM pa3yMHO pacIpelesIUTh
CBOM CUJIbI U BPEMSI.

Bo-niepBbIX, CHayana HY)KHO OINPEAEIUTHCS C UAEEH HAyYyHOro TEKCTa, a JUIsl ATOrO
HEOOXOJUMO HAyUYUTHCS JIMOO OTHOCUTBHCS K pa3HbIM SIBICHUAM U (akTaM HECKOJIBKO
KPUTUYECKH (CBOSA MAESd — KaK MHAsg TOYKA 3pEHUs), MO0 HAYYUTHCS YBIEKATHCS KAKUMH-TO
U3BECTHBIMU UJCSIMH, KOTOpPbIE HYXXIAIOTCS B J0palboTKe (Maes — Kak ONTHUMHCTUYECKas
NO3UIMS W HANpaBICHHOCTh Ha JajbHEilllee COBEPLICHCTBOBAHME YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPraHU30BBIBAaTH CBOE BPEMs, Be/b, KaK M3BECTHO, CBOOOJHOE (OT BCAKHUX
[JIynocTei) BpeMsi — Ba)KHEHIIEee YCIOBHE HACTOAILIEIO TBOPUYECTBA, JUISI HErO0 HAKOHEL-TO
nosiBisieTcs BpeMsi. MlHorma MMEHHO Ha OpPraHM3alMI0 TaKOTO BPEMEHU YXOAUT HeMasas 4acTh
CHUJI U TAJIAaHTOB.

[Tucate crnenyer SICHO W TMOHSTHO, CTapasch OCHOBHBIC MOJIOKEHHS (OPMYIHUPOBATH
YeTKO W HEIBYCMBICIIEHHO (Y4TOOBI M caMOMy TIOHSTHO OBUIO), a TaKXke CTpPeMsch
CTPYKTYypUpOBaTh CBOM TeKcT. KaxkIplil pa3 Halo MpeNCTaBiIsTh, YTO Ball TEKCT OYIET KTO-TO
YUTaTh M €My 3aXO4yeTcs COPHUEHTHPOBAaTHCS B HEM, OBICTPO HAXOJUTh OTBETHl Ha
MHTEPECYIOIINE BOMPOCH (320/IHO MPEICTaBbTE ceOsl Ha MeCTe Takoro uenoBeka). [louaTHo, 4To
paboTa, HanMcaHHAas «CIUJIOLIIHBIM TEKCTOM» (0€3 3arojoBKOB, 0€3 BBIIEICHHSI KpPYIHBIM
mpudToM Hambojee BaXKHBIM MECT U T, M.), Y KyJIbTYpHOTO 4YMTAaTeNsl JOKHA BBI3BIBATH
Ope3rinuBOCTh U JaKe XKaJIOCThb K aBTOPY (MCKIIIOYEHMS] COCTAaBIISIIOT HEKOTOpBIE JPEBHUE
TEKCThI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWJIMCh MHAue, /1a U CaMMX TEKCTOB ObLIO
ropa3o MeHblle — HE TO, YTO B 3MOXY «MH(POPMAIMOHHOIO B3PHIBa» M COOTBETCTBYIOILETO
«MH(OPMAIIIOHHOT'O MYyCOpa»).

OO0beM TekcTa W pa3auyHble OPOPMUTENIbCKHE TpPeOOBaHHS BO MHOIOM 3aBUCST OT
NPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUU MOPSIIKOB.

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

Pedepar He nomxkHa coCTaBIATbCA M3 (PpParMEHTOB CTaTei, MOHOrpaduil, MOCOOHIi.
Kpome mpocroro usnoxeHus: ¢pakToB M LUTAT, B pedepaTe TOHKHO MPOSIBIATHCS aBTOPCKOE
BUJICHHUE NPOOJIEMBI U €€ PEIICHUS.

PaccMoOTpuM OCHOBHBIE ATaIbI MOATOTOBKH pedepaTa CTYJCHTOM.

Brinonnenue pedepara HauMHAETCs € BBIOOpA TEMBI.

3areM CTyAEHT NPUXOJUT Ha TMEPBYI0 KOHCYJIBTAIlMIO K PYKOBOJAUTENIO, KOTOpas
pelyCMaTpUBAET:

- 00Cy>KIeHre 1IeTH U 3a1a4 paboThl, OCHOBHBIX MOMEHTOB H30paHHOM TEMBI;

- KOHCYJIbTHUPOBAHUE IO BOIIPOCaM Moa00pa JTUTepaTyphl;

- COCTaBJICHUE MPEABAPUTEIHHOTO TIaHA.

Crnenyrormum starnoM siBiisieTcss pabota ¢ juteparypoil. HeoOxommmasi nmrepatypa
no0UpaeTcs CTyIEHTOM CaMOCTOSITENIBHO.

[Tocne mogbopa auTEpaTypsl 1eIecoo0pa3Ho cAeNaTh pabounii BApUAHT IIaHa PabOTHI.
B HeM HyXHO BBIACTUTH OCHOBHBIE BOIPOCHI TeMbl M maparpadbl, pPaCKpBIBAIOIIME HUX
coJiep’KaHue.

CocTaBJieHHBIM CNHUCOK JUTEPATYphl U MPEABAPUTEIbHBII BapUaHT IUIaHA YTOYHSIOTCH,
COTJIACYIOTCSl Ha OYePEHON KOHCYJIBTAIlMN C PYKOBOIUTEIIEM.



3aTeM Ha4YMHACTCS CICAYIOMUNA dTanm paboThl - H3yYEHHE JUTEpaTyphl. T OJBKO
BHUMATEJIBHO YNTasi U KOHCIIEKTUPYS JHUTEPATYPy, MOKHO pa3oOpaTbcs B OCHOBHBIX BOIPOCAX
TEMBI U MTOJATOTOBUTHLCS K CAMOCTOSITEIbBHOMY (aBTOPCKOMY ) U3JIOKEHUIO cofiepkaHusl pedepara.
KoHcniekTupysi NEepBOMCTOYHHKH, HEOOXOAWMO OTpa3uTh OCHOBHYIO HJCI0 aBTOpa U €ro
MO3UIMI0 TI0 UCCIEAYEeMOMY BOMNPOCY, BBIABUTH MpOOJIEeMbl M HaMETUTh 3aJayd s
JAbHEHIIETr0 U3YUYEeHHUS TaHHBIX TPOOIIEM.

CucremaTuzanuss M aHajlu3 U3YYEHHOH JHTEpaTypbl MO MpOOJIEME HCCIETOBAHUS
MO3BOJISIIOT CTYJICHTY HaIUcaTh padoTy.

PaGounit BapuaHT TekcTta pedepara mpeaocTaBiseTcs pyKOBOJUTEN0 Ha MpoBepky. Ha
OcHOBe palouero BapuaHTa TEKCTa PYKOBOAUTEIb BMECT€ CO CTYICHTOM O0OCYyXIaeT
BO3MOXXHOCTH JOpabOTKHU TeKkcTa, ero odopmienue. [locne popaboTtku pedepar chaerca Ha
Kadeapy /Ui €ro OLCHUBAHUSI PyKOBOAUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Hanucanue 1 pedepara sBisieTcsi 00s13aTeNbHBIM yCIoBUEM BoinosiHeHus miana CPC o
0001 JUCUMITUHE POPECCUOHAIBHOTO IUKIIA.

Tema pedepata Moxer OBITH BBIOpaHa CTYACHTOM W3 NPEIVIOKEHHBIX B paboueit
nporpaMmme win (GOHAE OIEHOYHBIX CPEACTB TUCIUIUIMHBI, TUOO ONpeaeneHa caMOCTOATEIbHO,
UCXOJsl M3 HHTEPECOB CTyJeHTa (B paMKax H3y4daeMoOM JUCUMIUIMHBI). BpiOpaHHylo Temy
HEOOXO0IMMO COTJIacOBATHCA C MPEIOIaBaTeIIeM.

Pedepar momkeH ObITh HalMCaH HAYYHBIM S3BIKOM.

O6bem pedepara moimkeH cocTaBiasaTh 20-25 crp.

Cmpyxkmypa peghepama:

e Bgrenenue (He Oomee 3-4 crpanun). Bo BBeneHnn HeoOXOAMMO 00OCHOBaTH BBHIOOD
TEMBI, €€ aKTyallbHOCThb, OYEPTHTh O0JIACTh UCCIIEJIOBaHUS, OOBEKT HCCIEI0BAaHUS, OCHOBHBIC
LEJIM U 33JJa41 UCCIIEIOBAHUS.

e (OcHOBHas 4aCThb COCTOMT U3 2-3 pa3neinoB. B HUX pacKpbIBaeTcsi CyTh UCCIIELYEMOM
po0JIeMbl, MPOBOJUTCS 0030p MUPOBOM JIMTEPATYpbl U MCTOYHUKOB VIHTEpHET Mo mpeamery
UCCIIEIOBaHMs, B KOTOPOM JA€TCsl XapaKTEePUCTHKA CTENEHM pPa3pabOTaHHOCTU MpOOIEeMbl U
aBTOpPCKAs aHaJMTHYeCKas OIIEHKA OCHOBHBIX TEOPETUYECKUX MOJXOJO0B K €€ pELICHHUIO.
W3noxeHue wmarepuaia He JOJDKHO OIPAaHMYMBATBHCS JIMIIb OMMCATENBbHBIM MOJIXOAOM K
pPacKpbITHIO BbIOpaHHOM TeMbl. OHO TakXkKe JIOJDKHO COJAEpkKaTb COOCTBEHHOE BHUJCHHE
paccMaTpuBaeMoi poOIeMbl M U3J10)KEHHE COOCTBEHHON TOUYKHM 3PEHUS HAa BO3MOXHBIE IyTH €€
pelieHus.

e 3axmouenue (1-2 crpanuirsl). B 3akiroueHHN KpaTKO M3J1aratoTCsl TOCTUTHYTHIE MPH
U3yYEHUH MTPOOIEMBI 1IETIH, NEPCHEKTHBBI Pa3BUTHUS HCCIIEyEMOro BOIpoca

e CHHMCOK MCIONB30BAaHHOM JUTEepaTyphbl (He MeHbIlIe 10 UCTOYHHKOB), B ajl(aBUTHOM
nopsike, 0pOpMIIEHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBUiIaMH. B CIMCOK MCIOIB30BaHHON
JUTEpATyphbl PEKOMEH]IyEeTCSl BKIIOUaTh PabOThl OTEYECTBEHHBIX M 3apyOEKHBIX aBTOPOB, B TOM
YHCIIe CTAaThH, OMYOJIMKOBAaHHBIE B HAYUHBIX KypHaAJIaXx B T€YEHHUE MOCIEAHUX 3-X JIET U CChUIKU
Ha pecypchl ceth HTepHeT.

o [Ipuoxxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k opopmaenuro:

TEKCT C OHON CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kernb mpudra 14;

MEXCTPOYHOE paccrosinue 1,5;

noJist: CBepXy 2,5 cM, cHU3Yy — 2,5 ¢M, ciieBa - 3 cM, cripasa 1,5 cm;
pedepar nomkeH ObITh IPEACTaBICH B COPOIIIOPOBAaHHOM BHJIE.

Tlopsooxk 3awumul pehepama:

3amura pedepara MPOBOAUTCS HA MPAKTHUECKUX 3aHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJ€HTa HaJl HUM U HCIPABJICHUS BCEX HEJIOYETOB, BBISBIECHHBIX IPEIOJIaBaTe]IeM B XOJe
KoHcynbTanuii. Ha 3ammry pedeparta oTBOIUTCS 5-7 MUHYT BPEMEHH, B X0/1€ KOTOPOT'O CTYJEHT



JOJKeH T0Ka3aTh CBOOOJHOE BIIaJIeHHE MaTepuaioM Mo 3asBieHHOM Teme. [lpu 3amure
pedepara nprUBETCTBYETCS NCIOIB30BAHNE MYJIbTUMEINA-TIPE3EHTALINH.

Oyenka pepepama

Pedepar oreHnBaeTcs 1Mo CIeayomuM KpUTEPUsIM:

* coOmroieHue TpeOOBaHUM K €ero 0pOpMIICHHIO;

* HEOOXOAMMOCTb W JOCTaTOYHOCTh JJISl PACKPBITHS TEMbl HPUBEIACHHOM B TEKCTE
pedeparta uHbOpMaIuu;

* YMEHHUE CTyIeHTa CBOOOIHO M3NIaraTh OCHOBHBIE UJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 3a/1aBa€MbIX MpernojaBaTesieM U COKYPCHHKaMHU
BOINIPOCOB U C(HOPMYIIHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIISCTCS CTYJCHTY, €CIIA B JIOKJIAZIE CTYACHT HCUEPIIBIBAIOIIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3JIaraeT Marepuall; CBOOOJHO CHpaBisieTcs C
3aJa4aMy, BOIPOCAMHU M JPYTUMHU BHJIAMH NPUMEHEHUS 3HAHWHN; MCIIONB3YeT I HalWCaHHS
JOKJIaJla COBPEMEHHbIE HayyHble MaTepHalibl, aHAIM3HPYET TMOJYYEHHYI0 HH(POPMAIHIO;
NPOSIBIISIET CAMOCTOSITEILHOCTh TPH HAITUCAHUU JIOKJIAJIA.

Oyenka «xopowio» BBICTABIAETCS CTYACHTY, €CIM KaueCTBO BBHIMOJHEHHS OKJIanaa
JOCTaTOYHO BBICOKOE. CTY/IEHT TBEPO 3HAECT MaTepHall, FPaMOTHO U IO CYIIECTBY H3JIaraeT ero,
HE JIONYyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI IO TEME JTOKIIA/IA.

Oyenka «y00671emeopumenbHo» BBICTABISETCA CTYIEHTY, €CIH MaTepuai JOKiIajga
U3JIaraeTcsi 4YaCTUYHO, HO MPOOEThl HE HOCAT CYLIECTBEHHOT'O XapakTepa, CTYIEHT IOIyCKaeT
HETOYHOCTH M OHIMOKM IPH 3aIIUTE AOKJIA/Na, Ja€T HEAOCTATOUYHO MPABUIbHBIE ()OPMYIHPOBKH,
HAOII0IAI0TCS HAPYIICHUS JIOTHYECKON MOCIEA0BAaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «Hey0061emeopumenbHO» BBICTABISETCS CTYACHTY, €CIIM OH HE IOATOTOBHII
JOKJIaJ WM JONMYCTUJ CyllecTBeHHble OmuOKUA. CTyIEeHT HEYBEpeHHO H3JaraeT Marepual
JIOKJIa/1a, HE OTBEYAET Ha BOIPOCHI MPETIOIaBaATEIIS.

Onucanue wkanvl OYeHu8aHus

MaxkcuManbHO BO3MOXKHBIM 0alll 32 BeCh TEKYIIHH KOHTPOJIb YCTaHABIUBACTCS PaBHBIM
55. Tekyliee KOHTPOJIbHOE MEPOIPUITHE CUUTAETCS CIAHHBIM, €CJIM CTYACHT MOJIY4MJ 3a HEro
He MeHee 60% OT yCTaHOBJIEHHOI'O JJIl 3TOTO0 KOHTPOJS MakcUMalbHOro Oaiia. PeHTHHTOBBIN
0aJu1, BBICTABISIEMBIN CTYJIEHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPHUITHE, CAAHHOE CTYJAEHTOM B
YCTaHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUATHI CPOKH, OMPEAEISCTCS CIEAYONINM
obpa3zom:

YPpOBEHb BBINOJHEHUS KOHTPOJIBHOIO PeliTunroBeiii  Gann B % or
3aJaHUs MaKCHMaJIbHOTo Oajjia 3a KOHTPOJBbHOE 3a/l1aHue)

OTINYHBINA 100

Xopomwid 80

Y 10BIIETBOPUTENBHBIN 60

HeynosnerBopurenbHbIit 0

Tembl pedeparToB
ba3oBbli1 ypoBeHb

BosmoxHoctu u npumenenrne MU B oO6pa3zoBaTenbHO cpee.

CoBpeMeHHBIE TPOrPAMMHBIE POAYKTHI, OCHOBaHHbIE Ha V.

OOm1ast xapakTepucTHKa s3bika nporpammupoBanust PROLOG.

DKCHepTHbIE U MHTEJUIEKTyalIbHble 00yUYarolue CUCTEMBI.

Mognenu 1 anropuT™Mbl pacrio3HaBaHMsI B OKCIIEPTHBIX CUCTEMAX.

Mopaenu npeacTaBieHus] 3HAHUI.

OCcoOEeHHOCTH UCTIONIb30BaHMSI CEMAHTUYECKUX CETEH Ui MpeCTaBIeHUs 3HAHUM.

NoabkowhE




8. [IponykimonHbie 6a3bl JTAHHBIX.

9. DpelitMOBBIC MOJIETTH B CHCTEMAaX HCKYCCTBEHHOTO HHTEIUICKTA.

10.  OHrosoruu u UX NpUMEHEHHE B TPO(HECCUOHATILHON JeSTEIbHOCTH.

11. Bo3moxxknoctu cucremsl Protégé muist co3ganusi OHTOIOTHH.

12.  IIporHo3upyrolye UHTEIEKTyalbHbIE CUCTEMBI.

13.  [Inanupyromye HHTEICKTYaIbHBIE CHCTEMBI.

14. OO6mwmit aHaJIM3 CYIIECTBYIOMUX 00pa30BaTEIbHBIX IIAT(HOPMEHHBIX PEIICHHH.

IToBbIlIEHHBIN YPOBEHB

Bu bl 5KCIEpTHBIX CHCTEM.

OcoOeHHocTH Pa3pabOTKH Y4eOHOM IKCIIEPTHON CUCTEMBI.
XapaktepucTruka 0005109Ku dkcepTHbIX cuctem CLIPS.
NHuTtennexTyanbHble CUCTEMBI KOHTPOJISL U IPUHSATHUS PEIICHHI.
[TonsTHe 1 00IIKE XapaKTEPUCTHKNA HEHPOHHBIX CETEH.
HeliponHsle ceTn B cHCTEMAaxX UCKYCCTBEHHOTO MHTEIIJIEKTA.
Ob6nacTi mpuMeHeHUs] HeUPOUHPOPMATHUKH.

Penaktopsl oHTOSIOTHA.

OcnoBbel RDF u OWL.

BaiiecoBckas cTparerusi ONEHKU BBIBOJIOB.

Poccuiickue o6pa3oBarenabHble OHIANH-TIIATHOPMBI.
3apy0exHbie 00pa30BaTeIIbHBIC OHIAMH-TIIAT(QOPMBIL.
Crieunanu3upoBaHHBIE TPOTPAMMBI JJIsI HEYETKUX CUCTEM.
BosmoxHocTr niporpammser Scilab mist paboTel ¢ HeUeTKUME 0a3aMu JaHHBIX.

CoNoOA~WNE

N Y ol
rPODNEO

4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCAE008aMENbCKUX NPOEKMO8

WccnenoBatenbckast mpoekTHass paboTa — 3To rpynmnoBas paOoTa, A BBINOJTHEHUS
KOTOpOH HeoOXOAMM BBIOOP M NPWIOKEHHWE HAyYHOW METOAMKM K TOCTaBJIEHHOM 3ajade,
NOJy4YeHHe COOCTBEHHOTO TEOPETUYECKOTO WJIM JKCIIEPHMEHTAIIFHOTO Marepuana, Ha
OCHOBAaHMU KOTOPOTO HEOOXOJHMMO INPOBECTH aHAIU3 U cJelaTh BBIBOJABI 00 HCCIEIyeMOM
SBIICHUH. BEIMONHEHNE TPOEKTa — OSTO BCerna KOJUICKTHBHAs, TBopYeckas JlabGopaTopHas
paboTta, TmpenHa3HaueHHass [UId MOJYYEHHs OIPEASIEHHOrO TMPOJAyKTa WJIM Hay4HO-
TEXHUYECKOTO pe3yibTara. Takas padoTra moapa3yMeBaeT 4eTKoe, OJHO3HAaYHOEe (hOPMUPOBAHHE
IIOCTaBJIIEHHOW 3ajlaud, OINpe/AeJeHUE CpPOKOB BBHINOJIHEHUS HAMEUYEHHOTo, OIpe/eieHne
TpeboBaHM K pazpabaTbiBAEMOMY OOBEKTY.

Brimonnenue 1 rpynnoBoro mnpoekta SBISETCS 00s13aTebHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITENIbHOM  padoThl MO JI000M JUCUMILIMHE Npo(ecCHOHaIbHOrO IHHKIa. Tema
IOPOEKTHOIO 3aJaHMs MOXXET OBITh BbIOpaHa CTYJEHTOM U3 TMpPeIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPEICTB IUCIUILIMHBI, THOO OmpeieseHa cCaMOCTOSTENBHO,
UCXOJll W3 HWHTEPECOB CTyACHTa (B paMKax H3y4aeMOW IMCLUIUIMHBEI). BwiOpaHHyl0 Temy
HEOOXOAMMO COTJTIaCOBATHCS C TPETOIaBaTEIIEM.

Tpebosarnus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEKMA

[Ipu BbIMOMHEHUH MPOEKTa MPUBETCTBYETCS paboTa B rpynne (2-3 yenoseka). [Ipoekt —
3TO HCcienoBareibckas paboTa, B X0J€ KOTOPOH CTYAEHTHI JOJUKHBI MPOJEMOHCTPHPOBATH
BJIaJICHHEC HAaBBIKAMH HAyYHOTO WCCICIOBAHUs, YMEHHS TIPOBOAWTH aHaiu3, 0000IIaTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM PEIICHUs NMPOOJIEMBl, paccCMaTpUBaeMOW B
MIPOEKTE.

IIpy moAroTOBKE MaTepUanoB MPOEKTa CTYAEHTHl JOJDKHBI MPOJEMOHCTPHPOBATH
BJIaJICHHE COBPEMEHHBIMH METOaMHU KOMITBIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmnuka npoexma.

JI71st KaXKJI0TO M3 YYACTHUKOB TIPOEKTA OLIEHUBAIOTCS:



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

* yMeHHE paboTaTh CO CHPAaBOYHOW W HAYYHOH JUTEpaTypoil, OCYLIECTBIATH IOHCK
HeoOxoaumon nHpopmanuu B MTaTepHET;

* yMeHHE paboTaTh C TEXHUYECKUMU CPEJCTBAMU;

. YMEHHE  I0JIb30BATHCS COOTBETCTBYIOIIIMMH
UH(POPMALMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHUE FOTOBUTh MaTEpUaIIbl IPOEKTA JUUIS IPE3CHTALUN: COCTABIIATH U PEAAKTUPOBATH

BBITIOJIHSIEMOMY  TPOEKTY

TEKCTHI, JOPMUPOBATH MPE3CHTALUIO TIPOEKTA;
* yMeHUe paboTaTh B KOMAH/IE;

* YMEHHUE IyOJIUYHO MPECTABIATH PE3yIbTaThl COOCTBEHHOM EATEILHOCTH;

® KOMMYHI/IK36GHBHOCTI), MHUIUATHUBHOCTb, TBOPYECKUEC CIIOCOOHOCTH.
Kpumepuu 6bICMABIIEHUA OYEHKU YUYACMHUKAM npoekmda

Nubie
HUBEpCaJIbHbIE
Komnerenimu, y P
KOMITETEHIINH
CBSI3aHHBIE C
(xoMMmyHUKa0en
WCTIOJIb30BaHUEM
[Ipodeccrnona BHOCTb,
COOTBETCTBYIOIUX OTtueTHOCT
Omnenka JbHBIE MHHUIIAATHBHOCT
BBITTOJIHSIEMOMY TIPOEKTY b
KOMIIETEHIIH b, YMEHHE
TEXHUYECKUX CPEJCTB U
pabortathb B
WH(POPMAIIMOHHBIX
. «KOMaH/1e»,
TEXHOJIOT Ui
yTpaBJIeHYECKHE
HABBIKH H T.]I.)

«OTIMYHO» Pabota Texuuueckue cpencrsa u | CTyaeHT [Tpoext
BBINOJIHEHA HA | HHPOPMALMOHHBIE MPOSIBUIT npescTaBie
BBICOKOM TEXHOJIOTUM OCBOEHBl U | MHUIIMATUBY, H
npodecCuoHa | MCIOJIb30BaHbI IUISL | TBOPYECKUI MOJTHOCTBIO
JHHOM peanu3anuu IpOeKTa | MOAXO/, U B CPOK.
YpOBHE. MOJIHOCTBIO CIOCOOHOCTh K
[Tpencraien BBINOJIHEHUIO
HBII MaTepHual CII0’KHBIX
B OCHOBHOM 3aJlaHuH,
dakTuyeckn HaBbIKU pPabOThI
BEpEH, B  KOJUIEKTHUBE,
JIOITyCKaroTCs OpraHu3alOHH
HerpyOble bIE
bakTHueckue CHOCOOHOCTH.

HETOYHOCTH.
Crynent
¢BOOOIHO
OTBEYAaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
IPOCKTOM.

«Xopormio» Pabota OOGHapyKHUBarOTCS Crynent [TpoexT
BBINIOJIHEHA HAa | HEKOTOpbIE OWIMOKM B | TOCTATOYHO npescTaBie
JIOCTaTOYHO UCTIOIB30BaHUU COOTBET | TIOJHO, HO 0€3 | H
BBICOKOM CTBYIOLIMX TEXHUYECKHX | MHULMATHBBl U | IOCTaTOYH
npodeccuoHa | CpeacTB U | TBOPUECKUX O TIOJHO W
JHHOM UH(POPMALIMOHHBIX HaXO0JI0K B CpOK, HO
YPOBHE. TEXHOJIOTUI BBITTOJTHUIT C
JonymeHo a0 BO3JIO)KEHHBIC HEKOTOPBIM
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yHHUBEpCcaIbHbIE
Komnerenmmu,
KOMIIETEHIIH
CBSI3aHHBIE C
(komMmMyHUKa0OeT
WCTIOJIb30BaHUEM
[Ipodeccrnona BHOCTb,
COOTBETCTBYIOIINX OTtueTHOCT
Onenka JIbHBIE UHUIIUATUBHOCT
BBITTOJIHEMOMY TIPOEKTY b
KOMIIETEHINH b, YMCHHE
TEXHUUYECKUX CPEICTB U
pabortath B
MH(POPMALMOHHBIX
. «KOMaH/Ie»,
TEXHOJIOT Ui
yIpaBlIeHYECKHE
HaBBIKH U T.]1.)
4-5 Ha HEro 3aJa4u. | u
dakTHUecKux HEenopaboT
OIINOOK. KaMH.
Crynent
OTBEUaeT Ha
BOTIPOCHI,
CBS3aHHBIE C
IPOEKTOM, HO
HEJ0CTAaTOYHO
OJIHO.
«YoBnersopure | YpOBEHb OO6napy>xuBaet CryneHr [Tpoext
JTHHO HEIOCTaTOYHO | HEJOCTATOYHOE BBITTOJTHI claH co
BBICOK. BJIQ/ICHUE HABbIKAMU | OOJIBIIYI0 YacTh | 3HAUUTEIbH
JonymieHo a0 | paboThl ¢ TEXHUYECKUMH | BO3JIOKEHHOH HA | bIM
8 CpelacTBaMuU U | HEero paboThI. OT03/IaHUE
(aKTHYECKUX | COOTBETCTBYIOIIMMHU M (Goree
OLINOOK. MH(POPMALIMOHHBIMU Helenu) W
CryneHt TEXHOJIOTUSIMH HE
MOXeET MOJTHOCTBIO
OTBETHUTH
T Ha
HEKOTOphIE W3
3aJJaHHbIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOCKTOM.
«HeynosnerBopu | PabGota He | HaBeikoB ~ pabGotel ¢ | CTyaeHT IIpoekr He
TEJIBHO» BBITTOJTHEHA TEXHUYECKHUMHU NPaKTUYECKH HE | CIaH.
WIn CpeAcTBaMu HeT, | pabora, HE
BBINTOJIHEHA Ha | HHPOPMAaIMOHHBIE BBITTOJIHWJI CBOU
HU3KOM TEXHOJIOTUM HE OCBOEHBI | 3a7lauil WIH
YPOBHE. BBITTOJTHUJT JIMIITh
Homymeno OTJEIbHBIE  HE
Oonee 8 CYILIECTBEHHbBIE
bakTHUeCcKuX MOpYYeHUS B
OIINOOK. rpyHIIOBOM
OTtBeThI Ha MIPOEKTE.

CBSI3aHHBIE C
POEKTOM
BOTIPOCHI
00Hapy’KUBaIO
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YHHBEPCaJIbHBIE
Komnerenmmu,
KOMITETCHITHH
CBSI3aHHBIC C
(komMmMyHUKa0OeT
WCTIOJIb30BaHUEM
[Ipodeccrnona BHOCTb,
COOTBETCTBYIOIIUX OTueTHOCT
Ornenka JbHBIE UHHUIIMATHBHOCT
BBITIOJTHSIEMOMY TIPOEKTY b
KOMIIETCHITHH b, YMCHUE
TEXHUYECKUX CPEICTB U
pabortath B
MH(POPMALMOHHBIX
. «KOMaH[IE,
TEXHOJIOTHIA
yIpaBJICHYCCKHE
HaBBIKH U T.]1.)
T
HEMTOHUMAaHUE
npeaMera
OTCYTCTBHUE
OpPHUCHTAIlUU B
marepuane
MIPOCKTA.

Cmyoenmol 00ndICHLI: 3AIIUTUTH MPOEKT B PEXKUME MPE3CHTALUU, NPEIbSIBUTH (ailiibl
BBITIOJIHEHHOTO TIPOEKTa, YMETh paccka3aTh O TEXHOJIOTHSAX, HCIOJIb30BAHHBIX HMHU IpHU
BBINTOJTHEHUH MIPOEKTA, 1aTh OLCHKY pabOThl K&XKIOTO YieHa IPYIIbI (eciu npoeKkm 2pynnosotl).

IIpumepHBbIe TeMBbI AJ5l BHINOJIHEHUS MPOEKTHBIX 3a/1aHUM

1. Hcropus pa3BuUTHs UCKYCCTBEHHOTO MHTEJUICKTa B Poccun.
2. Hcropus pa3BUTHS UCKYCCTBEHHOTO HHTEIUIEKTA 32 PYOEIKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIlpaBJICHUA HOI[FOTOBKI/I).
4. AHanu3 JaHHBIX y4yeOHOM aKTUBHOCTH OOydJarommxcs ¢ npuMmeHenuem M.
5. AHanu3 00pa3oBaTeNIbHBIX JaHHBIX IPOCKTHOMN JEATEIbHOCTH.
6. Google Data Studio kak cpecTBO aHaJIM3a M BU3YyalU3allii 00pa30BaTeIbHbBIX JAHHBIX.
7. Paszpabotka oHTOJIIOTMU POdECCHOHATBHON TPEIMETHOU 00IaCcTH.
8
9

HpI/IHI_II/IHH pa3pa6OTKI/I CUCTCM aJaIlITUBHOI'O 06yquI/151.

3apyOeXHbIE CHUCTEMBI aJalITUBHOTO 00YUYEHHUSI.

10. Poccwuiickue cucTeMbl aJanTUBHOTO O0yUYEHUSI.

11. Knaccugukanus HCKyCCTBEHHBIX HEMPOHHBIX CETEH.

12. I'ny6okue UCKyCCTBEHHbIE HEHPOHHbIE CETH IS PELICHNUs 3a1a4 JIaHUPOBAHUS.

13. I'my6okue UCKyCCTBEHHBIE HEHPOHHBIE CETH [T PEUICHHS 339 IPOTHO3HUPOBAHNSI.

14. I'ny6okue HCKYCCTBEHHBIE CBEPTOUHBIE HEHPOHHBIE CETH JUIs pelIeHus 3ajad
pacro3HaBaHUs U300paKEeHUH.

15. CpaBHuTENbHAS XapaKTEPUCTUKA TIOJTHOCBSI3HBIX U CBEPTOYHBIX HCKYCCTBEHHBIX
HEHUPOHHBIX CeTel i pelleHus 3a1a4 KilacCu(pUKaluu U KIacTepu3aliu.

4.5. Memoouueckue pexomeHOayuu no NOO20MOGKe K IK3AMEHAM U 3ayemam

N3yyenne MHOrUX oOMmIEIPOPECCHOHANBHBIX M CHEIUATBbHBIX JUCHUIUIMH 3aBEpILaeTCs
sKk3aMeHOM. [1oAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKpEeIUICHUIO, YTIyOJleHHI0 U 0000IIEeHUI0
3HAaHUW, TMOJy4YaeMblX, B IIpolecce OOy4deHMs, a TakkKe MPUMEHEHMIO HX K PEUICHHIO
NPaKTUYECKUX 3a7ay. ['0TOBSCH K SK3aMeHy, CTYJICHT JUKBUAMPYET UMEoIuecs MpoOenbl B
3HAHUAX, YIIIyOJIIeT, CUCTEMAaTU3UPYEeT U yNOpsA0YMBaeT cBoU 3HaHMs. Ha sk3aMeHe CTyneHT

(B 3aBUCMUMOCTH OT




JEMOHCTPHPYET TO, YTO OH MpUOOpen B Tporecce OOydeHHs TO KOHKPETHOW y4YeOHOU
JUCLIUIINHE.

DK3aMEeHAIMOHHAsl CECCUS - 3TO CepHsl HIK3aMEHOB, YCTAHOBJIEHHBIX YYEOHBIM ILJIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He cinenyer mymarb, uto 3-4 JHS JOCTaTOYHO MJIs
YCHENIHOM MOATOTOBKH K 3K3aMeHaM.

B atu 3-4 nHS Hy)XKHO cUCTEMaTU3UpPOBaTh YK€ UMeroIuecs 3HaHusd. Ha koHcynbranuu
nepes SK3aMeHOM CTYJIEHTOB MTO3HAKOMST C OCHOBHBIMU TPeOOBaHUSIMU, OTBETAT HAa BO3HUKILIKE
y HUX Bonpockl. [lo3ToMy mocemnieHre KOHCYIbTAINi 00513aTeIbHO.

TpeboBanusi Kk OpraHu3alMy MOATOTOBKH K 3K3aMEHaM Te K€, 4TO M MpU 3aHATUAX B
TEUYEHUE CEMEeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Ooyiee CTporo. Bo-mepBbIX, OYeHb Ba)KHO
coOrofieHre pexkrMa JIHS; COH HE MEHEee 8 4acoB B CYyTKH, 3aHATHUS 3aKaHUMBAIOTCS HE MO3JIHEE,
yeM 3a 2-3 yaca 10 cHa. OnTUManabHOE BpeMs 3aHATHM - YTpEeHHHME U JIHEBHblE uachl. B
nepeppiBax  MEXAYy 3aHATHSAMH  PEKOMEHIYIOTCSI TIPOTYJIKH Ha  CBEXEM  BO3JAYyXE,
HEYTOMUTENIbHBIC 3aHATHS CHOPTOM. BO-BTOPBIX, HATMYKE XOPOIINX COOCTBEHHBIX KOHCIEKTOB
nekuui. Jlaxke B TOM ciydae, eciu ObLga MPOIyIIEHA Kakas-TuO0 JIeKIHs, HEOOXOAMMO BO
BpEMs €€ BOCCTAaHOBHUTH (IiepernucaTh €e Ha Kadenpe), 001ymaTh, CHATh BO3HHUKIINE BOMPOCHI
JUIsL TOTO, YTOOBI 3alIOMHHAHKUE MaTepHala ObLI0 OCO3HAHHBIM. B-TpeThbux, ImpU MOATOTOBKE K
9K3aMEHaM Yy CTYyJI€HTa JOJDKEH OBbIThb XOpOLIMH Y4YeOHHUK WM KOHCHEKT JIUTEpaTyphbl,
MPOYUTAHHOM MO yKa3aHUIO MpernojaBarelisi B TEUEHUE ceMmecTpa. 3Aech MOXHO 3(P(HEeKTUBHO
MCII0JIb30BAaTh JINCTHI ONIOPHBIX CUTHAJIOB.

Bnauane crnemyer mpocMOTpeTh BECh MaTepHall MO CAaBaeMOW AMCLUUILIIMHE, OTMETUTH
uist cedst TpynHble Bompochl. OO0si3aTenbHO B HUX pa3oOparbes. B 3akiroueHue emie pas
1[eIeCO00Pa3HO TMOBTOPUTH OCHOBHBIE TOJIOKEHUS, HCHOJB3yS MpPHU STOM JIMCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi HOJArOTOBKA K 3aHATUSAM B TEUEHHUE CEMECTpPa MO3BOJIUT UCIOIB30BATh
BpeMs 9K3aMEHAIIMOHHOM CECCUU JJI CHCTEMATH3alUN 3HAHUM.

1. KoHTpoJb caMOCTOSAITEILHOI PadoThI CTYIEHTOB

KoHnTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTENEM B ay IUTOPUH.

[TpenycMoTpeHsl cienyrolmue BHAbI KOHTpOJIL: coOeceoBaHUE, OIeHKa pedepara,
OILICHKA MTPE3EHTALMH, OLIEHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIMIOJHEHUS ITPOEKTA.

ITonpoOHble KpUTEpUU OLIEHUBAHUS KOMIIETEHLIMN mNpuBeleHbl B DOHAE OIEHOYHBIX
CPEZCTB JUIs IPOBEACHUS TEKYIIEH U POMEXYTOYHOM aTTECTALINH.

2. Cnmcok Jgurepartypbl A5 BoinoaHeHuss CPC

OcHoBHas1 JIuTepaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTennekryanbHble CHUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. Ilanbmos. - Camapa : [ToBoimkckuit
rOCyJIapCTBEHHBIN YHUBEPCUTET TeJIeKOMMYHMKaUui u uHpopmaruku, 2017. - 195 c. - Kuaura
Haxonutces B 6a3oBoit Bepcun DbC IPRbooks.

2. CeicoeB, /I. B. BeaeHue B TEOpHIO HCKYCCTBEHHOTO MHTEIJIEKTa : ydeOHOE
noco6ue / JI. B. Cricoes, O. B. Kypunra, JI. K. [Ipockypun. — Mocksa : Aii [lu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : anektponHsii // IludpoBoit
00pasoBaTenbHBIN pecypc IPR SMART : [caiiT]. — URL:

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

Jlono/IHUTeILHASA JIUTEpaTypa:
1. AsepuenkoB, B. W. Cucrema ¢dopmupoBanus 3HaHuii B cpene HuTepHer
Mouorpadus / AsepuenkoB B. W. - BpsHck : BpsHCkHMil rocyaapCTBEHHBIH TEXHHUYECKHMA


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

yauBepcuteT, 2012. - 181 c. - Kaura naxoautcs B 6azoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucTemMbl HCKYCCTBEHHOT'O MHTEIUIEKTA : yueOHoe mocobue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHI TOCYZapCTBEHHBIH YHUBEPCUTET CHUCTEM YTPABICHUS U
paguosnekrponuku, 2011. — Yacte 1. — 175 c. — Pexum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. M. CuctemMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHoe mocodue / C. U.
ITaBmoB. — Tomck : TOMCKHH TOCYNApCTBEHHBI YHHUBEPCUTET CHCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c. — Pexum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4, Ceprees, H. E. Cuctembl HCKyCCTBEHHOTO MHTEJUICKTA : yueOHOe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxub1il ¢penepanbubiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEM., WL, TabJI. - Pexum JIOCTYTIA: 1o IIOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cornuk, C. JI. IIpoekTupoBaHKe CUCTEM MCKYCCTBEHHOTO MHTEJUICKTA : y4eOHOe
nocobue / C. JI. Cornuk. — 3-e u3n. — Mocksa : UnaTepHer-YHuBepcurer MH(OpMaImOHHBIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texkcr : anmexkrponnbiit // Lludposoit oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Mertoanueckas Jureparypa:
1. MeTtoauyeckue yka3aHusi K CAMOCTOATEIbHOU paboTe (IEKTPOHHBIN BapHaHT)

HNuTepHeT-pecypcebl:

1. Bopoiickuit @. C. MudbopmaTuka. DHIUKIONEINYECKUN CIIOBAPb-CIPABOYHUK:
BBCJICHUE B COBpPEMCHHBIC HH(POPMAIMOHHBIC M TEICKOMMYHHKAIMOHHBIC TEXHOJIOTHH B
TepMuHax u ¢akrax. - M.: ®UIMATIIUT, 2006. - 768 c. — JocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OCHOBBI HCKYCCTBCHHOI'O HHTCIIJICKTAa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa; YUeOHO-MeTO 1. mocolue. —
http://www.studfiles.ru/preview/2264160/

4, Caiir OCHOBBI nn -
https://sites.google.com/site/osnovyiskusstvennogointellekta/

S. Cob6oinp b.B. Mndopmatuka: yuebuux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomnons.

u mepepab. — PocroB w/Jl: ®enmkc, 2007. — 446 c. — JocrtymHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar


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

