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BBEJIEHUE

HeJ'II/I H 3a1a4M OCBOCHHUSA TUCHUIIJIMHBI
HGHBIO OCBOCHHUA AUCHUINIMHBI SABJIACTCA O3HAKOMIICHHEC CTYACHTOB C KPYIrOM 3aJa4 B
obOactu HCKYCCTBCHHOT'O HMHTCJUUICKTA, a TAaKXE 3HAKOMCTBO C OCHOBHBIMU IIOHATHAMU H

METOJaMH MAalIMHHOI'O O6y‘I€HI/I$I n HUX I[PUMCHCHHCM K 3aJadam,

npoheccHoHaTEHON 00JIaCTH.

3aI[a‘-II/I OCBOCHHA OUCHUIUIMHBI —

OTHOCAIINMCA K

O3HAKOMJICHHUEC CTYICHTOB C BO3MOXHOCTAMU

WCIIOJIb30BAHUS TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUIEKTa B TIPO(eCCHOHANBHOM cdepe.

B pesyiabTaTe 0CBOEHHSI JUCHHUILIMHBI CTYIEHTbI J0JIKHbI:

—  HCHOJb30BaTh MPHUHIMMBI pabOThl COBPEMEHHBIX HWH()OPMAIIMOHHBIX TEXHOJOTUMN
JUIS pellieHus 3aa4 MpoeccuoHalIbHON 1A TENbHOCTH;

—  BBIOUpaThH

— IIPHUMCHSATH

nu(poBbIE  TEXHOJIOTHH,
npodecCHOHANBHBIX 33]1a4;
pu

pemeHnn  3ajad

IIPOrPaAMMHBIE

npodeccuoHanbHON

cpeacrtBa g pPCIICHHA

JACATCIBHOCTH

CHeIUaTU3UPOBAHHOE TTPOTPAMMHOE 00ECTICUEHHE U METO bl UCKYCCTBEHHOTO MHTEIICKTA,
—  pa3pabaTbiBaTh OCHOBHBIC MOJYJIW MHTEIJIEKTYAJIbHBIX CHCTEM, BJIAJIETh MPUEMaAMH
pereHus 1ab0paTOPHBIX 3a/1a4 B MIPEAMETHOM 00IacTH.
IlepeyeHb mNJIAHMPYeMBIX Ppe3yJabTATOB OOy4YeHHs] MO JUCUHMILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJibTATAMH 0CBOEHMsI 00Pa30BaTeJIbHOM NMPOrPpaMMBbl

Kon, hopmynuposka
KOMTIETCHITUH

Kon, popmynupoBka nHauKaTopa

[Tmanupyemble pe3yabTaThl
00y4YeHHS 10 TUCIIUTUIHHE
(Monymo),
XapaKTePU3YIOIINE 3TAIIbI
dbopMupoBaHHs
KOMIETEHIINI, NHIMKATOPOB

VK-1 Ciocoben
OCYIIIECTBIISATh
KPUTHYECKHH aHAIIA3
MPOOJIEMHBIX CUTYaIUi Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a, BBIpadaThIBaTh
CTpaTEeruIo ACUCTBUI

NJI-1.VK-1. Beigensier
poOJIEMHYIO CUTYAIIHIO,
OCYIIIECTBIISICT €€ aHAIU3 U
JMAarHOCTHKY Ha OCHOBE
CHCTEMHOT'0 MOJX0/1a

ITpuMeHsIeT OCHOBBI TIOMCKA H
KPUTHYIECKOTO aHam3a
nHpOpMaIIy; HCIIONB3YET
METOJIbIl CHCTEMHOTO ITO/IXO/a
JUIL  PEIICHUS TOCTABIICHHBIX
3a7a4 ¢ IOMONIBIO HU(PPOBBIX U
WH(POPMAITMOHHBIX TEXHOIIOTHH

N/J-2. YK-1. ocymiectBasier nouck, | HMcmomnssyer pecypcsl
0TOOp M CHCTEMaTH3aLIUIO0 WutepHer u  ero  CepBHCHI,
uHOopMaIuu 11 OnIpeaeIeHUs BKIIIO9Ad o0na4HbIe
alIbTEPHATUBHLIX BAPUAHTOB XpaHHIHILA " Apyrne
CTpaTerMyeckux pelieHuii B MHCTPYMCHTBI  OpraHHsaliy

- ITPOCKTHOU, B TOM qucie
npoOJIEMHOI cUTyaluu 9

COBMECTHOM, pabOTHI

N/JI-3. YK-1. onpenensier n [Tpumensier 1rdpoBbIe
OLIEHUBAET PUCKU BO3MOKHBIX TCXHOJIOTMK NI PCIICHUA

BapHUaHTOB PELICHUH MpoOIeMHOM
CUTYyalll, BBIOMpAET ONTUMAJIbHBIN
BApUAHT €€ PEIICHUS

MOCTABJICHHBIX 3a]a4, BeIOMpas
ONTUMAJBHBIA  crmocod  uX
pelieHus, UCXOJI u3
JIECTBYIOIIMX MPaBOBBIX HOPM
U UMEIOIIUXCS pPecypcoB H
OTpaHHYEHHUH

OIIK-6 Crocoben
HUCIIOJIB30BaTh
COBPEMCHHBIC

NJI-1.0I1K-6. PaGoTaer ¢
pa3IMyHBIMU HH(POPMAITHOHHBIMHU
pecypcamMu M TEXHOJIOTUSIMH,

[ToHumaer nNpUHLIUIBI PaOOTHI
Pa3NUYHbIX COBPEMEHHBIX
MH(POPMAIOHHBIX




MH(pOPMAIMOHHBIE
TEXHOJIOTUH U
MPOrpaMMHBIE CPEJICTBA
NPY peIICHUN
npodeccuoHaNbHBIX 33124

IPUMEHSICT OCHOBHBIC METO/IbI,
crocoOBI U CpeICTBA TOTyUCHHUS,
XpaHEeHHs, TIOUCKa,
cucTeMaTH3aluu, 00paboTKU 1
nepeaayn uHHOpMaIH

TEXHOJIOT PII>'I, mporpaMmmMHoOro
obecnieuenus IIK u 3Haer ero
BO3MOXXHOCTH, a TAaKXCE
MIPUMCHSICT OCHOBHEIE
METOIbI, CII0COOBI H
CpencTBa MOJTy4CHUS,
XpaHeHUs, IIOKCKA,

cucTemMarusanuu, o0paboTKu
U mepeayn  uHGOpPMAIMH
npu peneHnH
npo¢eCCUOHANIBHBIX 3aa4

N-1.0I1K-6. Hcmonb3yer
MpOrpaMMHBIE CPEJICTBA TPU
petieHnn mpodecCHOHATBHBIX
3a1a4

[MpumeHsier WHPOPMAIMOHHEIE

TEXHOJIOTUH JJIsL peuICHUA
3a1a4 npodeccroHanTbsHON
NeATeNBHOCTH;  paboTaer ¢
TEKCTOBBIMU u YU CJIOBbIMU
JaHHBIMU, IIPOBOAUTH
MPOCTENITYIO AHAITUTUKY
TEKCTOBBIX u YHUCJIOBBIX
JaHHBIX C IIOMOIIIBIO
CHEIUAIBLHOTO  IPOrPaMMHOTO
oOecrieueHusi;  oOpabaTbIBaeT

rpaduyeckre n300paskeHus

[TIK-7 Cniocoben
allanTHPOBATh U

MO (UITUPOBATH
CTICIUATM3UPOBAHHOE
MIPOrpaMMHOE
o0OecrneyeHne, METOIbI U
QJITOPUTMBI CUCTEM
HCKYCCTBEHHOTO
WHTEIJUICKTa ¥ MaIlIHHHOTO
00y4eHUS B
poheccHOHATLHOU
JESTEIbHOCTH

NI-1.IIK-7. Opuentupyercs B
COBPEMEHHBIX TEHACHLUAX
pa3BuTHS LU(POBBIX TEXHOIOT U,
BBIOUPAET TEXHOJIOTUU UITU
IpOrpaMMHBbIE CPEACTBA IS
pelIeHys MOCTaBJIEHHBIX 3aa4

Bnaneer HaBbIKaMU
MIPUMEHEHUS
WH(pOPMaITMOHHBIX
TEXHOJIOTUH JUIsl pereHUs
podeCCHOHABHBIX 3a7ad,
MOJKET BbIOpaTh TEXHOJIOTUU
WM IPOTPAMMHBIE CPECTBA
JUISL pEIICHUS MTOCTABIIEHHBIX
3a1a4

N/-2. IIK-7. Ilpumensier npu
pelIeHnH 3a1a4
npodeccnoHanbHOM e TeIbHOCTH
CHelalIu3upOBAHHOE
IporpaMMHOE oOecrieueHue,
METO/Ibl UCKYCCTBEHHOTO
MHTEJJIEKTa ¥ MAIIUHHOTO
oOyueHus

['0TOBHOCTH IPUMEHSTH TIPU
peleHnH 3a1a4
npoheCcCUoOHAITBHOM
JeSITeIIbHOCTH
CHeIHATH3UPOBAHHOEC
POTrpaMMHOE 00ECIICUCHHE
¥ METOJIbl HCKYCCTBEHHOTO
UHTEIUICKTa

NJI-3. TIK-7. Cnocoben
000CHOBaTh MPUMEHEHHE TOTO WU
MHOTO aJTOPUTMa MAITHHHOTO
oOy4eHus 1S pelieHus
KOHKPETHOM 3a/1a4n

[IpumensieT TOT UK UHOK
AITOPUTM MALIMHHOTO
00y4eHust 151 peLeHust
MOCTABJICHHBIX 33724, BEIOHpast
OIITUMAJIBHBIN cIOCO0 UX
pelIeHus, UCXOs U3
KOHKPETHOM 3aJ1auu

NJ-4. IIK-7. PazpaGaTbiBaeT
OpUTHMHAJIbHBIE MOJIETTH U
ITOPUTMBI HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
o0y4eHus B mpohecCHOHATBLHON

['oTOoBHOCTB pazpabaTbIBaTh
OCHOBHBIE MOYJIH
MHTEJUIEKTYaJIbHBIX CUCTEM,
BJIAJIETh IPUEMaMH PEIICHUS
NPAaKTUYECKUX 3a]1a4 B




| nesirenbHOCTH

| npesverHoii o6nacTu

1. HaumeHoBaHuUe J1a0OPATOPHBIX 3aHATHII

Ne HaumenoBanue teM aucuuiuingsl, | OObeM yacoB W3 Hux npakruyeckas
UX KpaTKOE COJIEpKaHUe IIOITOTOBKA, YacOB
9 cemecTp
1. AHanmM3 COBPEMEHHBIX 3
MIPOrPAMMHBIX CPEJICTB C
npuMeHennem M1
2. dopmanu3zanys 3HaHUH 3
Hcnonp30BaHne CEeMaHTUYECKUX
CeTel IS MPEJICTABICHUS 3HAHUI
3. Co3zntaHue OHTOJIOTUH B CHCTEME 4,5
Protégé
4. Pa3paboTtka yueOHOM sKCcTIepTHON 1,5
CUCTEMBI.
4 AHanu3 CymecTBYIOLIIUX 1,5
00pazoBaTeIbHBIX
IaTHOPMEHHBIX PEIICHHI.
Hroro 3a 9 cemectp 13,5
Hroro 13,5




CTPYKTYPA U COJIEP’KAHUE JIABOPATOPHBIX 3AHATUM

JlaGoparopuas pabdora 1.

AHanu3 COBPEMEHHBIX IPOrPaMMHBIX CPEACTB ¢ MpuMeHenuem 1.

Bonpocs! (koMIeTeHUMH, HABBIKH) /IVIs1 OCBOCHUS
1. U3yunTh cOBpeMEHHbIE TPOrPaAMMHbIE TPOAYKThI, OCHOBaHHBIE HAa 1.
2. Hayuntbcst aHanu3upoBaTh BO3MOKHOCTHU TPOTPAMMHBIX CPEACTB C

npuMeHenuem NN.

332]21HI/ISI AJIA BBIIMMOJTHEHUA U METOAUYECKHE PCKOMEHAAIINHA .

3aganmue 1

I/ICHOHBSyH HpPIBGJICHHBIfI HHMNKEC CIIMCOK I/IHTepHeT-CCBIJ'IOK, a TaKXeE )lpyrHe
I/IHTepHeT-I/ICTO‘{HI/IKI/I, 1/13yq1/1Te I/IHTGJIJICKTyaJIBHBIe CUCTCMBI, npe}maraeMLIe Ha
PBIHKE.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-
programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
Onpenenute ux HampaBjCHUE:
- 3kcniepTHbIe cucteMsl (IC);
- CUCTEMBI ¢ 0a3aMu 3HaAHUI;
- UHTEJJIEKTyaJIbHOE 00yYCHHE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiiTe BO3MOXKHOCTH, OO0JIACTH
HEJIOCTATKW M3YYECHHBIX HHTEIJICKTYaJIbHbBIX
COCTaBbTE OTYET B TAOJTMIHOU (popme:

MIPUMEHEHUS,
cucteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJIn3a

Haszsanwue I[10 | BosmoxHoctu | O0nactb CtoumMocCTh Hcrounuk
WJIA CepBHUCA, | MPOTPaMMBbI MIPUMEHEHUS nHpOopMaIUU
BEpCUs (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 BbiBOA o0 pbiHKe [1O. Paccuuraiite ynenpHbIi Bec 1Mo o00JacTH
npumenenus [10. M3obpa3ute pe3ynbTat rpaduyecku (IOCTPONTE JUArpamMmy).

JlaGoparopuasi paGora 2
dopmaau3anus 3 HAHUMT
Hcnonb3oBaHue ceMaHTHYECKHMX ceTel I NpeJcTaBIeHus 3HAHUM

Bonpocs! (koMneTeHIIMH, HABBIKH) /IJI51 OCBOCHMS :
1. U3yuuts oOliee mpeacTaBiICHUE O CEMAHTUYECKOW CeTH U ¢perimax st
IIPE/ICTABIICHUS 3HAHUM.

2. HayuuTbcs CTpOUTH CEMAHTUYECKYIO CE€Th U HCIONb3Yys (peiMbl

peanu3oBaTh CTPYKTYpPY OTHOILLICHH.

3anamm JAJIA BBIIMMOJTHEHHUA U METOAHYECCKHE PCKOMEHIAIINHA .

CemaHTHyeckass Ce€Tb — OTO OJIMH W3 CIIOCOOOB TPEACTABICHUS 3HAHUMU.
N3navyanpHO cemaHTHYecKasi ceTh ObUIa 3aaymMaHa Kak MOJEIb TPeACTaBICHUS
JIOJITOBPEMEHHOW TIMaMSTH B TICUXOJIOTMH, HO BIIOCIEJACTBUM CTajla OJHUM W3
crioco0oB npescrapieHus 3HaHu B OC.

CemaHTHKa — O3HAYaeT O6HII/I€ OTHOHICHUA MCXKIY CHUMBOJIAMHU U 00BbEKTaMU H3
9THUX CUMBOJIOB.

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

[IpocTeiimuii 006pa3err ceMaHTHYECKON CETH

BepmuHbl — 3TO 00BEKTHI, Tyrd — 3TO OTHOIIEeHUs. CeMaHTHYecKash MOJENb He
packpeiBaeT camMa MO cebe KakuM OoOpa3oM OCYIIECTBISICTCS MPEACTABICHHE
3HaHui. [loaTOMy ceMaHTHyeckas CeTb pacCMaTpUBAETCA KAaK  METOJ
MPEJICTABICHNAS] 3HAHUW W CTPYKTypupoBaHus 3HaHuil. I[lpm pacmmpenun
CEMaHTUYECKOMN CETH B HEW BO3HUKAIOT IPYTM€ OTHOLICHUS

IS —A (mpunamnexut) u PART OF (sBnsercst 4acThio) OTHOIIICHUE:
L[€JI0€ —> YaCTh.

Jlactouka IS — A nitunia, «Hoc» PART OF «renmo». Hanpumep:



1s-a 1s-a

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

Pacumpenve ceMaHTUYECKOU CETH

MOFYT OBITHL H APYruc OTHOUICHUA: BJIAACCT. Tor):[a CCMAHTHYCCKAaA CCThb
pacmupiacTCa UCPAPXUUCCKHU (BepIIII/IHa HMECT ABC BCTBI/I). KpOMe TOT0, MOXHO
pacinpuThb CETh U APYI'M OTHOIICHUCM

Nepuog — «BCCHA — JICTO».

[Tonmyuaercss wmepapxuueckas ctpykrypa mnoHstus FOKO. MoxkHo pa3duth Ha
nojicxemMbl. bonbiioi mpoOieMon Ajii CEMaHTUYECKUX CETeH SBISETCS TO, YTO
pe3yJIbTaT BbIBOJA HE IapaHTHUPYET JOCTOBEPHOCTH, TAK KaK BBIBOJ €CThb MPOCTO
HaCJIeIOBaHNE CBOMCTB BETBH iS-a.

Jlist 0TOOpakeHUs UEPAPXUUYECKUX OTHOIIEHUUW MEXIYy OOBEKTaMU U BBEICHHUS
€ANHONW CEMaHTUKH B CEMAHTHYECKHE CETH ObUIO TMPEJIOKEHO HCIOIb30BaTh
npouenypHsie ceth. CeTb CTPOUTCS HA OCHOBE Kilacca (IOHATHA); BEPIIUHBI, T1yTH
U TIPOLEAYPHI MPECTABICHBI KaK OOBEKTHI.

3aganue 1

I/ICHOHBSYSI COOTBCTCTBYIOIIHC AyTru IIOCTPOUTH CCMAHTHUYCCKYIO CCTh,
KaCaromyrocs:

1. reorpaduu kakoro-iaubo perwona. [[yru: rocymapcTBo, CTpaHa, KOHTUHEHT,
IUpoTa.

2. WarHOCTHKU TNa3HbIX 3aboneBanuwii. Jlyrm: kareropum  OoOJE3HEH,
MaTOPU3NOIOTHIECKOE COCTOSTHUE, HAOIIOACHUS, CAMIITOMBI.

3. pacmo3HaBaHUS XUMUYECKUX CTPYKTyp. Jyru: dbopmyrna BemiecTBa, CBOWCTBA
BEIlleCTBa, 00JIACTh IPUMEHEHUS, MEPBI TPEAOCTOPOKHOCTH.

4., mpomeaypbl TOWCKa TIOJNIC3HBIX HCKOMaeMmbiX. Jlyru: HauMEHOBaHHE
HCKOITAEMOTO, PACIIOJIOKEHUE MECTOPOXKJICHHS, TyOMHAa 3ajeraHus, METOIbI
JTOOBIYN.

5. cyaeOHoW mpouedaypbl. Jlyru: [OpUIMYECKOE JIMIO0, COOBITHE, MEpbI
BO3JICMCTBUS, CIOCOOBI pacciieI0BAHMUS.



6. pacnpeneneHuss MPOAYKTOB MO MarazuHaM. Jlyru: HMCTOYHUK CHaOKEHUS,
HAaUMEHOBAaHUE MPOAYKTa, CHOCO0 TPAHCIOPTHUPOBKH, KOHEUYHBIA ITYHKT
TPaHCIIOPTUPOBKH.

/. ompenelieHUs] MPUHAIICKHOCTH >KUBOTHOTO K OIpPEIEICHHOMY BHUAY, THUIY,
ceMeicTBy. Jlyru: mecto OoOMTaHUS, CTPOCHUE, OCOOCHHOCTH IOBEICHUS, BHUJI
MMATAHUS.

8. knaccupuKalMM NUIIEBBIX MPOAYKTOB. Jlyru: HauMMeHOBaHHE NPOAYKTa,
COCTaBJISIIOIINE YaCTH, CIIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHHUS.

9. pacno3HaBaHusl TUIA KOMIIbloTepa. Jyru: cTpaHa M3roTOBUTEINb, CTaHAAPTHAs
KOH(Urypanus, 00J1acTh IPUMEHEHHS, UCIIOJIb3YEMOE MPOrpaMMHOe OOecrieyeHHe.

10. wuepapxuueckoit ctpykrypsl BJI. Jlyru: cucrema, cOCTOsiHHE, Ha3Hauy€HHUE,
B3aUMOJCHCTBUE COCTABIIAIOLIKX.

HUcnoab3oBanue ¢ppeitMoB 1Jisl MPeACTABJICHUS 3HAHUM

dpeiiMbl - OUH U3 PACPOCTPAaHEHHBIX (HOPMATU3ZMOB NPEACTABICHUS 3HAHUHN B
OC. ®peitMm MOXKHO MPEACTaBUTH ce0e KaK CTPYKTYPY, COCTOAIIyI0 H3 Habopa
SYeeK - cJIOTOB. Kakaplii CJIOT COCTOMT M3 MMEHU M aCCOIMUPYEMBIX C HUM
3Ha4YCHUH. 3HAYEHUS MOTYT MPEJICTABISITE COOOM JaHHbBIS, MPOIEYPhI, CCHUIKA Ha
npyrue ¢peimMbl Wik OBbITh MYCTHIMH. Takoe MOCTPOCHHE OKa3bIBA€TCAd OYEHb
yIOOHBIM JJISI MOZEJIMPOBAHUSI aHAJIOTHM, OMHCAHUs 00JIacTel C POJIOBUIOBBIMU
CBSI3SIMU TTOHSTHH U T.II.

JIro6oii (ppeliM COCTOUT M3 HEKOTOPBIX COCTABISIONIMX, UMEHA U COJIepKaHHe
KOTOPBIX OTIUCAHO HUXKE:

1. ms dpeitma. 310 uaeHTUGUKATOP, MpUCcBauBaeMbIil (hpeiiMmy, dpeitm JoiKeH
UMETh UMS YHUKAJIBHOE B IAaHHOU (PpeiiMOBOI crucTeMe.

2. Nms crnota. 910 MAEHTUHUKATOP, IPUCBAUBAEMBIN CIOTY; CIOT AOJIKEH UMETh
YHUKaJIbHOE UMS BO (peiime, K KOTOpoMy OH IpuHAIIEKHUT. OOBIYHO UM CIIOTa
HE HECET HUKAKOW CMBICIIOBOM HArpy3KH U SIBIAETCS JIHIIb HUIACHTU(HUKATOPOM
JAHHOTO CJIOTA.

3. VYkazatenu HacjeIOBaHMsS. OTH yKa3aTelu KacaloTci TOJBKO (HpeiMOBBIX
CUCTEM HEPApXUYECKOTO THUIIA, OCHOBAHHBIE HA OTHOIIECHUAX ‘‘a0CTpakKTHOE-
KOHKpPETHOE”, OHM TOKa3bIBAIOT, KaKyr HH(popMamuio 00 arpubyTax CIOTOB BO
¢dpeiime BepXHETO YpOBHS HACJIEIYIOT CIOTHI C TAKUMH XK€ UMEHaMH BO (peiime
HIOKHEr0 ypoBHS. Tunuunbsle ykazatenu HacienoBanuss Unique (U: -
YHUKanbHBIN), Same (S: Takoi xe), Range (R: ycranosnenue rpanwui), Override
(O: urHopupoBath) U T.n. U Mmoka3bIBaeT, 4ro (PpeiiM MOKET HUMETh CIIOTHI C
pPa3HBIMM 3HAYEHUSMU: S - BCE CIIOTHI JIOJKHBI UMETh OJJMHAKOBbIE 3HAaueHUd, R -
3HaU€HWE CJIOTOB (peiiMa HIKHETO YPOBHS JODKHBI HAXOJIUTHCS B Tpeneliax,
YKa3aHHBIX 3HAUEHUSIMHU CIOTOB (peitma BepxHero ypoBHs, O - MpU OTCYTCTBUHU
yKa3aHUsI 3HAYCHHE cJIoTa (peilMa BEpXHEr0 YpPOBHS CTAHOBUTCS 3HAYCHUEM
ciota (ppeiiMa HUXKHErO YPOBHS, HO B CiIyyae ONpE/EJICHHS] HOBOTO 3HAYCHHS
CI0TOB (PpeiiMOB HMKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAUEHUH CIOTOB.



4. YkazaHue TUMA JAHHBIX. YKa3bIBAETCSA, YTO CJIOT MMEET YHMCICHHOE 3Ha4YCHUE,
00 CIIYKUT yKazaTeneMm Apyroro ¢peiima. K Tumam g1aHHBIX OTHOCSITCS:

FRAME (ykazatenn), INTEGER (uensiit), REAL (melictButensnsiii), BOOL
(6yneB), LISP (mpucoenunennas npoueaypa), TEXT (tekct), LIST (cmnucok),
TABLE (ta6nuna), EXPRESSION (BeipaxeHnue) u ap.

5. 3Hauenue cnota. [lyHKT BBOAa 3HA4Y€HMs CIOTAa. 3HAYEHHUE CIIOTA JIOJKHO
COBMAJATh C YKa3aHHBIM THUIIOM JIaHHBIX O3TOTO CJIOTA, KPOME TOTO JOJIKHO
BBITIOJIHATHCS YCIIOBUE HACIICIOBAHMUS.

6. Jlemon. 3neck maercs onpenenenue aemoHoB tuna IF-NEEDED, IF-ADDED,
IFFREMOVED wu Tt.1. JleMOoHOM Ha3bpIBaeTCs TMpOIEAYypa, aBTOMATHYECKU
3amycKaeMasi Ipy BBINOJHEHUU HEKOTOPOTO YCIOBHS. IEMOHBI 3aIMyCKalOTCS MPU

O6paH_IeHI/II/I K COOTBCTCTBYHOIICMY CJIOTY. KpOMe TOro, ACMOH ABJISICTCA
Pa3HOBUAHOCTBIO HpHCOCI[HHCHHOﬁ mponucaAypsl.

7. IlpucoenunenHas mnpoueaypa. B kadecTBe 3HaueHUsi CJIOTa MOXKHO
UCIIOJIB30BaTh MPOrpamMMy TMpoleaypHoro tuma. Korga Mbel ToBOpHM, 4YTO B
MOJCIISIX TIpEACTaBICHUsS 3HaHUU ¢peliMamMu OOBEIUHSIOTCA TMPOIEAYPHBIE H
JIeKJIapaTUBHBIC 3HAHUS, TO CUMUTAEM JEMOHBI M TPUCOCAMHEHHBIE MPOIEAYPhI
POLIETYPHBIMU 3HAHUSMH.

OCcOOEHHOCTBIO HEPAPXUUYECKON CTPYKTYpHI SBJISIETCS TO, 4TO HMHQPopManus o0
atpuOyTtax ¢peilMma Ha BEpXHEM YpPOBHE COBMECTHO HCIOJb3yeTCSI BCEMH
dpeiimamMu HIKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hampumep: ®peiimoBoe npeacraBieHue KoH(OEpEeHIIUN.

Uepapxudeckue (periMOBbIE CTPYKTYpHl 0as3upyrorcss Ha oOTHomieHusix IS — A
MeXay (peliMamMu, OINUCHIBAIONIUMH HEKOTOpyro KoHpepeHimio. Bce (peiimbr
noJpkHbl coaepxkarh uHbopmainuio o JATE, MECTE, HABSBAHWU TEMBI,
JOKJIAIYUKE. Takum oGpa3zom, Ha caMOM BEpXHEM YPOBHE orpejesieH (hpeim
KOH®EPEHIIUA.

Kondepeniuu pasnensroTcss Ha KOMMEPUYECKHUE U 10 pa3BUTHIO. OHH COCTaBIISIIOT
nodepHue ¢periMpl. B HUX MOryT OBITH J00aBJICHBI CIOTHI: 0OBEM TOPTOBIH U
OTOKeET.



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 PperiMmoBoit Mmonenu

3amanue 2.

Ucnonb3ys GhpeiiMOBYI0 MOJIENb MPEICTABIICHUsI 3HAHUN pPean30BaTh CTPYKTYPY
OTHOIICHHH, OMUCHIBAIOIIME CIEAYIONIUE CUTYAIUH:

1. sx3amen mo AUCTUINIMHE 3a CEMCCTP Yy IIPCIIoAaBaTCid IIpU COCTABJIAIOIINX:
CEMCECTpP, 9K3aMCH, IIPCIIOAABATCIIb, OLICHKA, CTYACHT, IIOJIY4aTh.

2. BEJIOMOCTb TIPU COCTABJISAIOMIMX: AUCHUMIUIMHA, CTYACHT, 3K3aMEH, CEMecCTp,
perno/iaBaTeib, OIlCHKA.

3. KoH(pepeHIUs 0 KOMMEPUYECKUM BOIIPOCaM IPHU COCTABJISIONIUX: JaTa, MECTO
NPOBEJICHUS, TEMA, 1IEJIb BHICTYMAIOITHE.

4. moJiydeHHE OIEHKHU IPHU COCTABISAIOLIMX: IpErojaBaTeib, CTYACHT, OILICHKA,
MOJIy4aTh.

5. WCMONB30BAaHUS W3JACIUS TPU COCTABISIONIMX: OpraHu3anus, pa3pabdoTka
TEXHOJOTHYECKOTO PEIICHUs], HcclieqoBaHne «huzndeckoro 3¢ ¢dexra», MeTobl
CO3aHUS U3JIEIHS.

6. mabopmanmonHas cTpykrypa b/l B MammmHOCTpOCHMHM TPH COCTABIISIOIINX:
¢usnueckre >PGEKTh, TEXHUYECKHE PEIICHUS, W3ACINsS, OOBEKT IOCTaBKU
u3/1eNusl, IPUOOPHI U CTEHAbI, HOPMATHUBBI.

7. kmaccudukamus TPOAYKTa TIPU COCTABIAIONIMX: Ha3BaHUE, OO0JACTh
MPUMEHEHUS, CIOCO0 XpaHEHUsI, CIIOCO0 TPAHCTIOPTHPOBKH.

8. ayauTtopus (ommcaHWE) TPH COCTABISIONIUX: BMECTUMOCTh, Ha3HAUYCHHE,
COCTaBIISIIOIINE, MECTOHAXOXK/ICHUE.

9. )KUBOTHBIA MHpP TIPU COCTABISIONINX: BUJ, THI, cpefia OOUTaHUs, 0COOCHHOCTH
MOBEICHUS.



JlabopaTopHbie padoTsbI 3-5

Co31aHue OHTOJIOTHH B CHCTEMeE PROTEGE. Ocnosbl RDF u OWL

Bonpoch! (koMneTeHIIMH, HABBIKH) [1JI51 OCBOCHMS

3. Omnpenenutb NpeaMETHYI0 00J1aCTh, CO3AaTh KJIacChl, OTHOUIEHUS C
WCIIOJIb30BAHUEM CUCTEMBI Protége, a Takke Ha MpUMeEpe CO3TaHHOM
B3 pacecmotpets monens RDF, s3pik OWL u cunrakcuc Turtle.

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

5. M3y4uTh BO3MOXKHOCTH si3bika 3arpocoB SPARQL

6. Hayuuthcs aHanu3upoBaTh CO3/1aBaTh MpaBuUjia A TPOBEPKHU

uH(popMaImu 0 ToBapax ¢ momouibko si36ik0B SWRL 1 SQWRL .

332]21HI/ISI AJIA BBIIMMOJTHEHUA U METOAUYECCKHE PCKOMEHAALINHA .

B kauectBe mpumepa Oyner paccmorpeHa HHGOpMalHs O KOHKPETHOM
ToBape (KOHKpeTHOM cMapTdoHel) ¥ Ha ee OCHOBAHMM COCTaBJIEHA IIEpBasi BEPCUS
B3.

Ilepen Haganmom paboTel ¢ cucteMoit Protégé [6] HEOOXOaMMO COCTaBUTH
XOTsE OBl HEKOTOPYIO VYIPOUICHHYIO KOHIENTYalbHYIO MOJENIb MPEAMETHON
obnmactu. U, 1151 TOro 4ro0bl MOTOM HE OBUIO CIIOKHOCTEH ¢ ee (hopMan3ainei,
HEOOXOIUMO OMPENETUTh KAaKUMH CYITHOCTSIMU MOKHO OINEepupoBath. B manHOM
ciyyae 310 cymHoctd moaenu RDF [1, 2] u sa3eika OWL [4], T.x. MHOTrHE
CUCTEMBbl U OMOJMOTEKH, B TOM 4ucie Protégé moanep:KuBaeT 3TU CTAHAAPTHI, U
OHM SIBIISIFOTCS HanOOoJIee pacpoCTPaHEHHBIMHU.

Crout cpasy OTMETHTh, uTo Mojeiab RDF sBnseTcs aOCTpakTHON u
CYILIECTBYET MHOXECTBO SI3bIKOB C Pa3HbIMH CUHTAaKCHUCAMH, pean3yronux ee [1].
OWL taxxe MoxeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAIMK W B OO0 W3

sa3b1k0B RDF [4]. KoHKpeTHbIE CHHTAaKCHUCHI OYIyT OOCYXAaThCsl MO3JHEE U BCE

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



MPUMEPBHI, OTIMCAHHBIE HUKE MOTYT UX HE IPUAECPHKUBATHCA.

Onronorust B pamkax monenu RDF mpeanonaraer ompejeneHue JTrOObIX
MOHSATUN TMPEIMETHOM 00JIACTH B BUJE TPOEK: CYOBEKT — MpPEeIUKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpaszyeT rpad mnoHATUH. CyOBEKTbI U OOBEKTHI
MHTEPIPETUPYIOTCS KAaK BEPIIMHBI OPUEHTHUPOBAHHOIO rpada, a mpeauKaTbl Kak
ero Ayru (¥ ONpeAeNslOT OTHOLIEHUS MEXIY CYIIHOCTAMH). BepummHbl mMoryT
OBITh CJIEIYIOLIMX TUIIOB: PECYPC, MyCTasi BEPIIMHA.

Pecypc onuckiBaeT HEKOTOPOE MOHATHE PEATBLHOrO MUpPA U pasJiesieTcss Ha
CCBUIOYHBIE pecypchl U cKaligpHble. CCbUIOYHBIE pecypchl — 3TO HEKOTOpbIE
HNOHSTHS, KOTOpPbIE MOTYT HMMETh XapakTEpPUCTHKU (Hanmpumep, cMapTQoH,
cmapthon SMGI65FZPHZER, »skpan). Takum TOHSATHUSAM TMPUCBAUBACTCS
rinobanbHbli  yHUKaIbHBIN wuaeHTudukarop IRl (Internationalized Resource

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

TaKU€ PEeCypchl MOTYT HaXOJIUThCA KaK Ha MecTe CyObeKTa, Tak W Ha MecTe
00BEKTa B 3aBUCUMOCTH OT IMPEANKATA.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTePUCTUKH
U SBJISIOTCA MPOCTO 3HAYEHUEM oOIlpeseeHHOro Turna. COOTBETCTBEHHO, TaKHe
pECYpChl MOTYT HaXOJIUTCA TOJBKO Ha MecTe oObekta. Ho, mpu sToM ams HHX
MOJKET ONPENEIATHCS TUTI U I CTPOKOBBIX 3HAYECHUN MOXKET ONPEACIATHCS SA3bIK.
Hanpumep, s Hameld mnpeaMeTHOH 00JIaCTH TAaKUMHU CYITHOCTSMH MOTYT
aBAThCs: 6.2 (KOHKpeTHas auaroHanb skpana; float), «Samsung Galaxy S9+—
(opuruHanbHOE Ha3BaHUE; String); «4epHBIR(@ru (IBET; String; pyCCKUii).

Taxke HEOOXOIUMO OTMETHTh, YTO «IIPEIUKAT~ TaKKe MOXET OBITh
«CYOBEKTOM ™ MU «OOBEKTOM ™ B paMKaX JIPYTUX TPOEK. ITO HEOOXOIUMO YTOOHI,
HAIMpUMeEp, ONUCATh OTPAHUYCHHSI TAHHOTO OTHOIIICHUS.

[TycTas BepmmHa B OCHOBHOM HEOOXOAMMAa I «UMHUTAIUS " N-apHBIX
cBszeil. Kak BUIHO M3 KOHIENIIMK MOJIEIH, IPEANKAT MOXKET CBSI3BIBATH TOJIBKO 2
pecypca. Ho, 3To pemmaeTcss ¢ moMOIIbIO0 BBEACHUS MPOMEKYTOUHON BEPITUHBI U
paszelieHueM CBSI3W Ha HECKOJbKO OwHapHbIX. [Ipm 3TOM BepmmHa HE Oymer

npcaACTaBAThL IIOHATHC PCAJIbHOIO MHpPA H el HEeT CMBbICia JaBaTb YHHKaHBHBIﬁ


http://myontololgy.org/goods#phone1

IJI00JIbHBIA UACHTU(PUKATOP, TOCTATOYHO JOKAJIBHOIO ISl COCTABIIEHUS TPOEK.
NMeHHO &7l TakuMx BEpUIMH U BBelIEH oOcyxpaaemblid Tun. Ilpu 3TOM He Bcerna
OYEBHUJHO CTOUT JHM BBOJAWUTH [JsI TOM WIM HMHOM CYIIHOCTH TIJ100adbHOM
uaentupukarop. Hampumep, KoHKpeTHbII cMapTdoH o0iagaer  psAaoM
XapaKTepUCTUK AMCIUIES M ObUIO PEUIEHO BBIACIUTH AMCIUIEH KaK OTAENIbHYIO
cymHOCTb. [Ipy 3TOM 1711 HAC OH SBJISETCS HEOThEMIIEMON YacThio cMapTdoHa, a
POU3BOJIUTENL CMAPT(HOHA MOXKET CTaBUTh pa3Hble MOJAENU JAMCIUIES OT Pa3HbIX
NPOU3BOJIUTENEH MPU YCIOBUM COXpPAHEHUs XapaKTepucTuk. Torma MoxkeT ObITh
1eJ1IecO00pa3HO  UCIMONIb30BaTh MYyCcTyl0 BepminHy. C Jpyroil CTOPOHBI, €CiH
POU3BOJIUTENh TPUCBOWII JAHHOMY JHUCIUICIO OMPEAENICHHbIN KO/, TO MOXKET ObITh
11€J1eCO00pa3HO BBIICIUTh €ro Kak pecypc. T.K. OH MOeT ObITh YCTaHOBJIEH M Ha
apyroii cMaptdoH, a Takke OyneT MpoIle peasu30BbIBaTh, HAMPUMED, 3aMPOCHI
JUISL OIIPEAEIIEHUS] CEPBUCOB, I'ZIe €CTh B HAJIMYMUM JAaHHBIM IuUcIuied. g nmpumepa
IIyCTOW BEPIIMHBI PACCMOTPUM XapaKTEPUCTUKY «pa3pelICHHE™ Y KOHKPETHOI'O

JAUCILIICS .

SM-D-G965FZPHSER paspemienue X
_ X Topu3oHTalb 2960
_ X BepTukaib 1440

JlaHHBIE TPOWKHU OMHUCHIBAIOT Tpad, n300pakeHHBIN Ha puc. 1.

SM-D-G965FZPHSER il Sl FOuMIRIaoh e

L

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pa3penieHne JUCTuies

CTouT OTMETUTh, YTO [IaHHBIC TMOHSTHUS TAKXKE MOXKHO OBLUIO OMHCATh C
UCIIONb30BaHUE 2 CBSI3ed «pa3peuieHue rop—, «paspeuieHue Bep— u 0e3
MPOMEKYTOUYHON BeplIuHbI. UTO MOKa3bIBAET, YTO CO3/aHUE OHTOJOTUH OCTAETCS
BAPUATUBHBIM MPOIIECCOM, 3aBUCSIIMM OT KOHKPETHBIX IIeJIe M MpearnoyTeHU
pa3palboTyuKa.

Kak mnpasuno IRI pecypca cocrour wu3 wugentuduxaropa b3 wunu



MPOCTPAaHCTBA HMMEH M UIAEHTU(UKATOpA MOHATHUSA B HeM. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, wmoxeT o03Ha4aTh, YTO OIMCHIBAETCS

TIOHATHE «phonel— B b3 TOBApOB c UJIEeHTU(PUKATOPOM
«http://myontololgy.org/goods#—. UtoObl He mnHCaTh KaXKIbIH pa3 MOJHBINA
unaeHTudukarop b3 wiaM TpocTpaHCTBA MMEH, €r0 3aMEHSIOT Ha mpeduKc.
Hampumep, MOXXHO 3ammchiBaTh «mo:phonel—, rae mox «mo:— OyAeT
noapazyMeBartbces nojubii IRT B3.

Crargapt RDF BBOIUT HE TOJBKO KOHIICHIINIO, HO M 3 MPOCTPAHCTBA UMCH
¢ oomumu nonstusmu: rdf, rdfs, xsd [3]. I'me xsd omuchIBaeT THUIIbI, KOTOPHIC
MOKHO HCIIOJIb30BaTh B OHToJIOTMsX Ha ©Oa3ze RDF (mampumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemnienue aucries 1o
TOPU30HTATM MOTJIO OBITH OMUCAHO CIEIYIOIIHM O00pa3oM: X TOPHU30HTANb
“2960”"xsd:integer. OcHoBHble moHsATUA u3 rdf, rdfs, koropeie OyayT
UCIIOJIb30BaThCsl B paMKax AaHHoOW paboThl: rdfs:Resource (momsitue pecypca,
onucanHoro panee), rdfs:Class (monsitue xkmacca), rdf:Property (monsTue
otHomeHus), rdfs:subClassOf (oTHoIIEHHE, KOTOpOE OMNpeeseT «CyObeKT ™ Kak
nojakiacc «oobekra—), rdfs:subPropertyOf (oTHoleHue, KOTOpoe ompeenser
«CYOBEKT ™ KaK YTOUYHEHHE «00BEeKTa ™, SBIIIONIErocss oTHOIeHueM ), rdfs:domain
(oTHOIIEHME, ompenenstomee O00JaCTh OIpeAeNieHHus JIPYroro OTHOIICHHS),
rdfs:range (oTHOIIEHHE, ONpeaAeIIsIoNIee 00JaCTh 3HAYCHHS IPYTroro OTHOIICHHMS ),
rdfitype (OTHOIIEHHWE, KOTOpPOE OMpeAeNsieT «CyOBEeKT— KaK dK3eMIUIIp
«00BEKTa ™).

OWL sBnsieTcs cTaHIapTU3UPOBAHHBIM S3BIKOM CO3AaHUs OHTOJOTHI. OH
MMEEeT HECKOJIbKO BApHMAHTOB CHUHTaKcuca (B TOM uucie (yHKIIMOHAIBHBIN), a
TaK)Ke MOXET OBITh mpeoOpa3oBaH B NM0boi m3 cuHTakcucoB RDF. T.k. OWL
coMectuM ¢ RDF, To B Hamem cinydae OH OyneT MHTEPIPETUPOBATHCA KaK
Hajactporka Haa RDF, kotopas yTOYHSET MOAXOJ K CO3JaHUIO OHTOJIOTHH,
pacIMpseT BO3MOXXHOCTH MOJIEIH W BBOJHUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
umeH owl).

b3, co3mannbie ¢ ucnonp3oBanneM OWL mnpenmosararoT, 4ro Ha HHX
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MIPOU3BOJIUTCSI BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMPOTUBOPEYUBOCTH b3,
BBIBECTH HOBBIE OTHOIICHUSI.

B cBsi3u ¢ 3TUM onmMcaHKe OHTOJIOTUH MOXHO Pa3/euTh Ha:
1 Cymuoctu. Bee monatus, omnucanHHble paHee B pamkax RDF, a Ttaxxke
HEKOTOpbIie HOBbIE M3 OWL;
2 Boeipaxenus. Onucanue MOHATUS Yepe3 KOMOMHAIIMIO MHOXECTBA APYTUX
cymHocTte. OTHUM M3 OCHOBHBIX TPUMEPOB MPUMEHEHUS SIBISIETCS ONpeeeHre
Kjacca yepe3 BbipaxkeHue. Hampumep, «Kamepopon— — 310 TenedoH, KOTOpbIi
UMEET He MEHee 2 OCHOBHBIX Kamep C paspelieHueM He MeHee 20Meramnukcenei;
HOBBIM THI «UYHUCIO™ — 3TO OOBEJUHEHHE MHOXKECTB IENbIX YHUCEN W YHUCEeN C
JTPOOHOM YacThIO.
3 Axcuombl. TOUHO HM3BECTHBIC TOJIOKEHUS W TOJOXKEHUS, KOTOPhIE BCET/a
JTOJIPKHBI OCTaBaThCs WCTUHHBIMH. Hamnpuwmep, Ha OTHOIIIEHHUE
«moTHocThlIukceneii—~ MoOryT OBITh HaJOXKEHBl OrpaHUYEHHS Ha O00JacTh
OTpeJeNIeHUs] — DK3eMIULIp Kiacc «Jlucmieii— u 00acTh 3HAUYECHHUS — «IIeJIoe
gucio—. Ilpu 3Tom ecnu B 6a3e 3HaHui Oyner Tpoiika «G motHocThlIukceneit
529—, TO 3TO MOXET NMPUBECTH Kak K omuoOke (eciu G TOYHO HE MONKET SBIATHCS
AK3EMIUIAPOM Kiacca «Jlucmiiei—), Tak U K BBIBOJY HOBOTO OTHOIIEHUS «G
rdfitype JQucrmeii—.

Kak yxe Obuto ckazano Bbeime, OWL noGaBnser HOBBbIE TOHATHS H
akcuoMbI. /{51 maHHOM paboThl HEOOXOAMUMBI CIEAYIONINE TOHSITHS
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBustroruiicss mpeikoM Bcex KiIaccoB. AHAJIOTHYEH
Object B HEKOTOPBIX A3BIKAX MPOTPAMMHUPOBAHUS;
3 owl:ObjectProperty. ITogknacc ornomenwuit (rdf:Property), cBs3bpIBaronmx
nBa pecypea ¢ IRI;
4 owl:DataProperty. Ilogknacc ornomenuti (rdf:Property), cBsizpiBarommx pe-
cypc ¢ IRI u nmutepan;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuun

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



6 owl:FunctionalProperty. Knacc oTHomeHnuii, npuMeHsieMbIX K OTHOMY
«CyOBEKTYy ™ TOJBKO OJUH pa3. T.e. B OHTOJIOTHH HE MOXKET CYIIECTBOBATH JBa TPH-
mwieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnele cynHoctd U «c rdfitype
owl:FunctionalProperty-;
7 owl:disjointWith. OTHOIEHHE, TEKTAPUPYIOIIEE, YTO IKIEMIUISP CyOheKTa-
KJ1acca He MOXKET OBITh OJJHOBPEMEHHO IK3eMILUIIpOM o0BeKkTa-kacca. T.e. B
OHTOJIOTHH HE MOKET CYIIIECTBOBATH JiBa Tpurliera «x rdfitype yl—, «x rdfitype
y2—, rae yl u y2 passble kinacchl ¥ «yl owl:disjointWith y2—.
8 CymHocTH, He0OXOAMMBIE JJIsi COCTABIICHHS BBIPAXXCHUN. BylyT ONMchIBaThH
nipu nosiBnieHuu (owl:members,, owl:unionOf u 1.1.)

Teneps, Koraa CyImHOCTH, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI, 0003HAYCHHI,
MOJKHO CIUIAaHHPOBATh 001IIee onrcaHue mpeaMeTHol oomactu. OHO pa3ieneHo Ha
OIKCaHUE KJIACCOB, SK3EMIUISIPOB M OTHOIIIEHUH MEXy HUMU (pUC. 2) ¥ ONMCaHHE

caMuX OTHoIlIeHu# (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, onmuchIBaIOMIETO KIACChI, YK3EMIUSIPHI M IX OTHOIICHUS B

paMKax onucaHusi cMapTPOHOB



owl:Property ) cBo6oaHOe
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, onuchIBaIOIIEro CBOMNCTBA B paMKaX OMUCAHUS

CMapTPOHOB

B pamkax mnpuBeaeHHOro @parMeHTa KIacCOB BBIIEIEHB OYEBUIHBIC
KJIACCBI:
«ToBap», «Cmaptdon». Takxke BbIJIETIEHB HEKOTOPHIE OTIEIbHBIE COCTABIISIONINE
cmapTdoHa Kak mMoJKiIaccel kiacca «YacTe ToBapay»: «Jucmeit», «Kamepay,
«IIpoueccop», «Axkkymynsatop». CroJa BbIACIECHBI TOJbKO CaMbl€ Ba)KHBIE YACTH,
KOTOpbIe OOJIbIlIe BCEro HMHTEPECYIOT TMOKymareled W Haumboliee IICHHBI TPH
o0paboTtke nHpopManuu o ToBape. OcTanbHbIe XapaKTEPUCTUKH OyIyT 3a71aBaThCS
OTHONIICHUSIMU MEXIYy KOHKPETHBIM CMapTPOHOM U KOHKPETHBIMU 3HAYCHUSIMHU
(Ha M300pakeHNH B KayeCTBE MPHMEpPa TAKUX OTHOIICHHH MOXHO BUIETH: «TOJ
BBIITYCKa», «KOJ Mpou3BoAuTeNs»). CTOUT OTMETUTh, YTO HEKOTOPHIE Y3IIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3aJaHUE
OyZneT 3aBHCETh OT UCIOJB3YEeMOTO0 CHHTAKCHUCA W/WIW  BO3MOXHOCTEH
MHCTPYMEHTAIIbHOU CHUCTEMBI.

B pamkax npuBeneHHOro ¢parmMeHTa CBOWCTB HE CHAEIAHO pa3/iesicHHE Ha
ObjectProperty u DataProperty Bo u30ekaHHe HW3JIHMITHEH KOHKpETH3aIuHu (TpH

peanuzaiuu pasliefieHue JejlaeTcsi OuYeBUAHBIM oOpazoMm). B pamkax mnpsmbix



HacJeIHUKOB «owl:Property» BbleleHbl TUIIBI BO3MOKHBIX OTHOIICHHI: «4acTb»
(n7s cBSI3M TOBapa C €ro 4acThi0), «YUCIOBOE/TEKCTOBOE/CBOOOAHOE/pa3peIICHUE
(IaHHBIE CBOWMCTBA ONpPEAENSAIOT TPYIIY CBOWCTB, OOBEIUHEHHBIX OOLIEH
oOnacThio ompenenenus. Pa3geneHne Ha TEKCTOBOE U CBOOOJHOE CHEIAHO IS
yIOpolieHus: JanbHeimed o6pabotku. Ilog TEKCTOBBIMH MOJpa3zyMeBarOTCs
KOHKpPETHbIE 3HA4YeHHs, KOTOpblE IIOTOM MOTYT OBITb MpeoOpa3oBaHbl B
nepeuuciasieMblii Tun. B paMkax CBOOOJHBIX € OINUCAHHUS MOTYT COJEpXkKaTh
HECKOJIbKO XapaKTEPUCTHUK, OJJHY XapaKTePHUCTUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
U T.J1.), «unknowny» (rpynmna XapakTEpUCTHK, J00aBISEMbIX aBTOMATHYECKH B
npouecce cbopa wuHPOpMALUU, IS  KOTOPBIX HEBO3MOXHO  OMNPEIEIUThH
NPUHAIJICKHOCTD K paHee OMUCAaHHBIM TPYIINaM).

Heo0xonumo noHuMaTh, 4TO B paMKax puc. 2, puc. 3 MpUBEAEHbI TOJIbKO
¢parmentsl rpada mng ympomeHus. OctaBiimecss (parMeHThl OMUCHIBAIOTCS
aHAJIOTUYHO U HE 00J1aat0T HOMOJHUTEIFHBIMU OCOOEHHOCTAMH.

T.x. onrcanue NOHKHO MOAPAa3yMEBaTh BO3MOKHOCTh cOopa nH(popmauu
C HCIMOJb30BAaHUEM IPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
ATOM OyJIeT MPOUCXOAUTH 100aBICHHE HOBBIX CYIITHOCTEH:

l. TMonyunuth ¢ AeTanbHON CTPaHUIBI TOBApa CIHUCOK XapaKTEPUCTUK B BUJE
«Ha3BaHUE
— TEKCT» M APYTuX HEOOXOIUMBIX OTIEIbHBIX TMOJIeH (CChUIKA, KOJ TOBAapa,
KaTeropus u T.1.);
2 IIpousBectn mnouck mnoxaknacca kiacca «ToBap», COOTBETCTBYIOILETO
KaTeropyuy paccMaTpuBaeMoro Tosapa. Eciu He HaliieH, TO CO31aTh;
3 Co3paTth 3K3eMIUISIp MOJYYEHHOro B 1.2 kjacca (JokanbHas yacth [RI
dopmupyetcst kak «Konm mpoumsBogurens» wnu kak «Kox ToBapa» mpu ero
OTCYTCTBUH)
4 JInst Ka)0M XxapaKTepUCTUKU
4.1. IIpoBepuTh OTHOCHUTCS JM XAPAKTEPHUCTHKA K ONUCAHUS KAaKOro-TO W3
nogkiaccoB knacca «Hacts ToBapa». [lonknacesl knacca «Hacts ToBapay, a

TAKKC OTHOIICHHU, CBA3daHHBLIC C HUMM 3aJ{aHbl 3apaHCC U HC U3MCHAKOTCA B



npouecce coopa uHpopmaruu. g Kaxa0ro U3 TaKMX KIacCOB 3aJar0TCs

CIUCKHU TOJIEW M mpaBuia ux npeoOpa3zoBaHus. KoHKpeTHbIE peanuzanuu

ATOW YacTH He OyAyT pacCMaTpUBATHCS.

4.2. Ecau OTHOCUTCS, TO MOJYYHUTh 3K3EMIULSIp (@ MpPU OTCYTCTBHM CO3IaTh)
COOTBETCTBYIOMIEH YacTu (popmupoBanus nokanbHou yactu IRI mmsa Takux
yacTell Takke MNponucaHo B mpaBwiax u3 1. 4.1.). Jns momydeHHOro
AK3EMIUISIpa 3a7aTh OTHOLIEHHUE, CBA3BIBAIOIIETO €ro C paccMaTpuBaeMOi
XapaKTePUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAUTH OTHOIIICHHUE 110 UMEHU XapaKTePUCTUKU (TIPU
OTCYTCTBUHU CO3[]aTh OTHOIICHHE C TAKMM UMEHEM KakK JO4YepHee CBOWCTBO
JUIsL CBOWMCTBAa «unknown» WIM THUIHU3UPOBAHHOIO CBOMCTBa). CBsA3aTh
DK3EMIUISIp TOBapa C pPacCMATPUBAEMbIM 3HAYCHUEM XapaKTEPUCTUKHU
MOJIYYEHHBIM OTHOIIICHUEM.
31ech MpOSABIAETCS TMOKOCTh OHTOJOTMYECKOro Mojaxonaa. B ormuuuum ot

PEJSIITMOHHON MOJIeNd, B JIFOOOM MOMEHT JIETKO MOTYT OBbITh J0OABIEHBI HOBBHIE
OTHOIIEHHUS], IPOU3BEACH NEPEHOC UX B APYTYIO TPYIIY, MPOU3BEICHO 3a/]aHNE UM
HOBBIX OrpaHuueHui. Takxke paboTa ¢ OMMCaHUEM IPEIMETHON 00JacTH B LIETIOM
BEJIETCS B TEPMUHAX OOBEKTHOM WM JIFOOON WHTepecyromei Hac Mojaenu. [lpu
ATOM HM3MEHEHUS, KaK MPaBUJIO, HE BEAYT K JOJTOMY OXKHJIaHUS (T.K. Yallle BCETO
JI0OCTaTOYHO U3MEHEHUS] HECKOIBKHUX TPOEK).

[Tonyuur oOrmee HedopMaabHOE ONMHMCAaHUE MOICIH, MOXHO IPUCTYIIATh K
ee popmanmzanuu u peanuzanuu b3 ¢ ncmoib30BaHNEM KOHKPETHOTO CHHTaKCHCA
W/WIM  MHCTPYMEHTapus. OTH TMpolecchl OyayT JMAeNnarbCs TMapaieNbHO C
UCITI0JIb30BAaHUEM CUCTEMBI Protégé.

[lepBoHauanbHO TOCHE  3almycka CHCTEMBl  HEOOXOIUMO  3a7aTh
UAeHTU(UKATOP OHTOJIOTHUU Ha BKIamke «Active ontology» B momne «Ontology
IRI» (puc. 306). [auHbIi uAeHTUGUKATOP TaKXKe OMNpenensieT W 0a30BbIN
npedukc. st M300paxeHHON OHTOJIOTUH IRI Oyner
«http://myontologies.com/goods», a 06a30BbIii npeduKkc AJisE BCEX CO3/1aBAEMBIX

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



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

File Edit View Reasoner Tools Refactor Window Help

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

|Active 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 Bknagka «Active ontology» B cucteme Protégé (a — maHenb B BKJIQJIOK C

aKTUBHOM BKJIQIKOMN «Active ontology»; 0 — uIeHTU(PUKATOP OHTOJIOTHH)

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

File Edit View Reasoner Tools Refactor Window Help

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

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

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

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

ENEEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

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

Puc. 5 Bxnagka «Entities» B cucteme Protégé (a — manens B BKJIaIOK C aKTHBHOM
BKJIaAkoH «Enitites»; O — maHe b BI0XKEHHBIX BKIaJI0K BKIaaku «Entities» ¢
akTuBHOM BKiankoi «Classesy; B — cynepkinacc owl: Thing; r, 1 — kHOTIKH

n00aBICHUS HepaAPXHUH TI0IKIACCOB/TIOKIIacCa IS BBIJICIICHHOTO Kilacca)

Jlaree HEOOXOIMMO CO31aTh HEPApXHUI0 KiaccoB. [l 3TOro HEOOXOIUMO

BBIICIUTh KJIACC, TIOJKIACCaMH KOTOpPOTO OyayT BEpXHHE KIACCHI Hamien



uepapxun (B Hamem ciaydae owl:Thing, puc. 5B). Ilociae 3Toro BbI3BIBaThH
KOHTEKCTHOE MeHIO (mpaBoi KHomkoil mbimn — [IKM) u BbeiOpaTh myHKT «Add
subclasses» (puc. 5r). Knacchl Takke MOTYT 100aBISATHCS IO OJHOMY (pHUC. S1).
IIpu wnaxarum Ha KHONKY «Add subclasses...» mosBIsSeTcs OKHO
nobasieHus: uepapxuu nojknaccoB (puc. 6). Kaxmas BBeeHHast CTpoka B JaHHOM
OKHE CO3/1aeT OTAENbHBIA Kiacc (IMyTeM J00aBJICHHS B OHTOJIOTHIO TPOEK «X
rdf:itype owl:Class . x rdfs:subClassOf y»). I'me x — IRI co3zmaBaemoro kmacca,
3anaBaemblii kak «{IRI onrtonorum}#{o0OpaboranHoe uMms_kiacca}» (B pamkax
00pabOTKM UMEHH Kjacca, MPOUCXOIUT, HAPUMEP, 3aMEHa Mpo0ena Ha « »);y —
IRI pomutenbckoro kiacca, KoTopbld 3agaercs kak owl:Thing st kiaccos,
3ajaHHBIX 0e3 orctyma W kak IRI Omkaiimero BepxHEro Kiacca C MEHBIINM
OTCTYIIOM JIJIsl OCTAJIbHBIX (OTCTYIIBI 3a/1aeTcs Kak « Taby).
[Tocne nHaxatus Ha «Continue» TOSABIAETCS OKHO, Mpeljararoliee cCo3aarh s
BCEX CO3/IaBa€MbIX KJIACCOB OJHOTO YpOBHs oTHoIIeHus «owl:disjointWithy. Jlns
ATOM 3a7jauu COTJIaIaeMcsl.

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 OkHO co3ganus uepapxuu noakiIaccoB B cucteMe Protégé



IToka B3 sBnsieTcss qOCTATOYHO MPOCTOM, PAaCCMOTPUM €€ rpaduueckoe
npeicTaBieHue W oauH w3 cuHtakcucoB OWL/RDF. [lns  BeIBoma
rpauyecKoro NpeIcTaBiIeHUs HEOOXOIUMO aKTUBUPOBATH BKIAIKy « Window
-> Tabs -> OntoGraf» u mnepedith Ha Hee (puc. 7). 3mech OyayT BHUIHBI
KJIacChl, OHK3EMIUIApbl Hu object property. PaccMoTpeHue TEKCTOBOTO
MpeACTaBICHUS  TO3BOJUT HaM  yBUJETh KakhMe HWMEHHO  TPOUKH
WHCTPYMEHTaJIbHAsi CUCTEMa CO3/ajia Ha JAaHHBIH MOMEHT W JIy4Ille TOHSTH
KaK OHa paboTaeT (B HEKOTOPHIX CIydasiX MOBEICHUE CHUCTEMbI MOXET OBITh
HaCTPOEHO, 3/IECh pacCMaTPUBAETCS IMOBEJICHHUE MO yMoJ4yaHuio). s 3Toro
HeoOxoauMo coxpaHuTh oHtosnoruto (File -> Save As). IIpu coxpanenuu Ha

JTAHHOM JTarie Heo0X0IUMMO BhIOpaTh cuHTakcuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

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

Puc. 7 Bknagka «OntoGraf» B cucreme Protégé

OTkpBIB TIOMy4UBIIHMIACS (aiil MOKHO YBHUJIETh NMPUBEICHHBIN aaiiee
TEeKCT (mpuBEeNeHBl (parMEeHTBI C KOMMEHTAPHUSMHU, OOBSICHIIOMUMA
CUHTAKCHUC U OOIIYI0 CTPYKTYpy OHTOJOrHH. KOMMEHTapuu HaUMHAIOTCS C
#).

#Onucanve HAYMHAETCS ¢ 00BSABICHUS TPE(HUKCOB
#Omnpenenenue oOmero nmpedukca BCEX CO3/1aBa€MbIX CYIIHOCTEH (masee

MOXXHO BMCCTO HECT'O ITHUCATh «»



@prefix : <http://myontologies.com/goods#> .
#Onpenenenue npepuxcoB owl, rdf, xml, xsd, rdfs
# «.» SBISICTCSI CAMBOJIOM PA3CIUTENIEM TPOCK

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

#nanee IRl Hamel OHTOIOTHM ONpeENAeTCs KaK IK3EMILISAP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanmee ciemnyeT ONMcaHue CO3/IaHHbIX KJIaCCOB

#«;» SABIACTCS CICIHMAIBHBIM Pa3eUTENIEM TPOCK U TOCIIC HETO HJCT

JIBOMKA «IpeIUKaT — 00BEKT», a «CYOBEKT» OepeTcs U3 MPEeAbIIYIIeH TPOUKH
:Axkkymymsitop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. »10 sKkBHMBameHTHO 3amucu <« AkkymysnsTop rdfitype owl:Class
:Axkymyssitop rdfs:subClassOf ;Hacts_ToBapa»

#Jlns moaknaccoB owl:Thing otnomenue rdfs:subClassOf mMoxeT OBITH
OITYIIICHO TPU TeHepanuu (daiina

:Paspemenune rdf:type owl:Class .

#Jlanee onmMCHIBAIOTCS OOIIME aKCHOMBI. B HaleM cirydae 3To HECKOJIBKO
YCJIOBUI Ha TPYMIBI KJIACCOB OJTHOTO YPOBHS, YTO HUKAKHUE CYIITHOCTH HE MOTYT
OBITH SK3EMILISIPAMHU OJTHOBPEMEHHO HECKOJIBKUX KJIACCOB U3 TPYIIIIHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkymymnsatop :ducrueit :Kamepa :I1pomeccop )] .

[Ipeobpa3yem TmociaeaHIO 3alKuch B BHJ TPOEK Ui €€ ITOHUMaHHS,
YYUTBIBas 4TO: «[]» — MO3BOJISIET 3ajaBaTh MYCThie Y3Ibl; «()» — MO3BOJIAET
3a/1aBaTh CIUCKH (1y1s 3amanus cuckoB B RDF ecth cenmanbhbiin kinace rdfiList
u otHomeHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_x owl:members y.

_y rdf:itype rdf:List . _y rdf:first : Akkymynsarop . _y rdfirest _e.



_e rdf:type rdf:List. _e rdf:first :Qucrmneii . _y rdfirest |.

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

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

DOTO Takke MOXeT OBIThb 3amucaHo B (DYHKIIMOHAJIBHO  CTHIIE:

DisjointClasses(
:Axxkymynarop Hducmeit :Kamepa :Ilpoueccop )
[lonnManue CcTaHIApTOB M CHUHTaKcHca OOJieryaeT JajbHEUIyr0 paboTy C
OHTOJIOTHEH (B 0COOEHHOCTH PabOTy C 3ampocaMu U PeAaKTUPOBAHUE OHTOJIOTHUH
u3 nporpamMmHoro kojaa). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHrepdeiica He Bce omnepanuu (B Y4aCTHOCTH, HET BO3MOXKHOCTU SIBHOTO CO3/IaHMS
MyCTBIX Y3JI0B, HO MPH 3TOM CHUCTEMa B COCTOSSHUM HMX TOHSATH B OOJIBIIMHCTBE
cinydaeB). Takxke CTOUT OTMETUTh, YTO MHOTHE ONHUCAHUS TaK WM WHAYE MPUICTCS
MUCaTh CAMOCTOSITEJIbHO B COOTBETCTBUU C OMpeielieHHbIM cuHTakcucoM (defined
classes, ClIO)KHBIE OrpPaHMYEHHUS HA TMOJSI U T.J. PEATU3YIOTCS B CHUCTEME C
ucronb3oBanrueM Manchester Syntax [7]).

Hanee Heobxoaumo 3amath Object Properties. OHu 3amatoTcs aHAIOTUYHO

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

goods (http://mycntologies.com/goods) : [Z:\D\educate\nocobus\CntologyProtege\resourc... — 5|

File Edit View Reasoner Tools Refactor Window Help

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

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

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

Classes  Object propemesa \ Annotations
e ] Asserted ~
- anllhle Praneri
Add sub-properties...f_
0)
Functional Equivalent To

e SubProperty Of

Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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



Puc. 8 Jlo6asnenue Object Properties (a — aktuBHas Bkiajaka Object Properties, 6—

KHOIIKA JT0OaBJIEHHS HEPAPXUH OTHOILLICHUI )

Ha nmanHom sTane HeoOXoauMO 3a7aTh CBOMCTBA «4acTh» U «pa3perieHuey. [lanee

OIHUIIEM ATH CBOMCTBA noz[po6Hee, a UMCHHO 3aJaiuM 00J1aCTh OIMpCACICHUA U

00J1aCTh 3HAYECHMUS.

Jliist cBOMCTBA «4yacTh» 00sacTh onpeneneHus «ToBap», 001acTh 3HAYCHUS
«Yactb_TtoBapay. [ns Toro, 4roObl 3adarh 3Ty HHGOPMAIMIO, HEOOXOAUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haiitu pasznen «Domains» B MOSBUBIIEMCS

ONMMCAaHUM M A00aBUTH HOBYIO 3amuch (puc. 90), BHIOpAB COOTBETCTBYIOUIMIMA

KJ1acc cymnrHocTei (puc. 9r).

4acTb

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

Ranges (intersection) =+

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

Puc. 9 3amanme wundopmamuum o Object Property B cumcteme Protégé (a —

BBIJIEJICHHOE CBOMCTBO «4acTby», O — KHOIKa 00aBJIeHHS HOBOH 00JacTu
ompeneNicHusl, B — KHOINKA PEJaKTUPOBAHUS  CYIISCTBYIOIIEH  001acTh

OoNpCACIACHUA, I' — aKTHBHAA BKJIdJKa HCPAPXHH KJIACCOB IIPHU 3aJdHHUH obiacTu

ompeJiesieHHs] CBOMCTBA)



[Ipu 5TOM BO3MOKEH HE TOJBKO BBIOOp M3 CYIIECTBYIOIIMX KJIACCOB, HO U
3aJlaHue uepe3 BhIpakeHHs Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SBJSIOTCS OJHUM W3 TNPUMEPOB, TAC MNPHUACTCS
ucrnoiab3oBaTh Manchester Syntax, a He mpocTo rpadudeckuit uHTepdeiic).

[To anamorum co3matorcsi Data Properties. IlomHbIf CHUCOK CBOWCTB,
co3aBaeMbiXx B gAaHHOM b3, mpuBenen Humwke (Ipu co3AaHUUM HEOOXOAUMO
3aMEHUTH «;» Ha IEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI TIPOU3BOJUTENS; IBET 3asBJICHHBIM MPOU3BOAUTEIEM; CETh 2g;
cetb 3g; yactoTa lte; ¢opmar sim KapThl; TEXHOJIOTHS WM3TOTOBJICHHS DKpaHA,
MaTepuasl KOpIyca; 3alliuTa KOpIlyca; 3allluTa »KpaHa; CTENEHb 3allUThI;
olepalMoHHas CHCTEeMa; MPOU3BOAUTENb IMPOLIECCOpa; MOJAENIb MPOLEeCccopa;
KOH(UTypalus mnpoleccopa; rpadudecKuil yCKOPUTEINb; THUI BCIBIIIKA OCHOBHOM
KaMepbl

YHUCII0BOE

roJl BBIIYCKA; YHUCIO SImM KapT;, AWAroHalb 3KpaHa; pa3peuieHue
TOPU30HTANb, pa3pelieHue BEPTHUKAb, pa3pelieHue Kaap/CeK; TUIOTHOCTh
NUKCENEH; KOJMYECTBO I[BETOB DJKpaHa MJH; KOJIMYECTBO SAEp; YacToTa
mpoliieccopa ITI; 00beM ONEPATUBHOM MaMATH T'0; 00bEM BCTPOCHHOMN MaMATH T0;
MaKCUMaJIbHBIH O0BEM KapThl TaMSATH T0; KOJWYECTBO OCHOBHBIX KaMep;
KOJINYECTBO METAIMKCEIE OCHOBHOW KaMepbl, amepTypa OCHOBHOM KaMephl;
KOJMYECTBO MeETaluKceled (QpOoHTaNbHOM KaMephl, KOJIMYECTBO (PPOHTATHHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMs paOOThl B peXUME Pa3roBopa; BpeMsl
paboThI B pe)KUME OXKHJIaHWSI; IIIMPUHA; BEICOTA; TOJIIINHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKA OCHOBHOHM KaMmepbl; OMTHYECKas CTaOWIM3aIlvs
OCHOBHOW KaMmepbl; HalW4yue BCHOBIIKH (POHTAIBHOM KaMephbl; HaIU4ue
OecrpoBOIHOM 3aps KU

CBOOOIHOE



KOH(HUTypanus Tporeccopa; MaTdYuKH,; OCOOCHHOCTH OCHOBHOM
KaMepbl; KOMIUICKTAIMs;, OMOMETpUUIecKas 3aluTa; 0COOCHHOCTH
JI71s1 HUX Takxke He0OXO0UMO 3a/1aTh 00JIACTh ONPEEICHUs U 001acTh 3HAUCHHUS.
CTOUT OTMETHTB, UTO JUIsI BEPXHUX CBONCTB B MEpapXUH OYyJET 3a/1aBaThCs TOJIBKO
00JaCTh 3HAYCHHUS, T.K. TAKHE€ OTHOIICHHUS KaK «YHUCIOBOE» MOTYT CBS3BIBATh
M000H «CyOBEKT», HO TOJbKO ¢ yuciaoM. OKHO 3ajlaHhe O0JacTH 3HAYCHUs st
data properties oTiIM4aeTCs OT aHAJOTMYHOTrO JJisi object property (puc.10). Jlns
CBOWMCTB «YHCJIOBOE», «CBOOOTHOE», «TEKCTOBOE», «JIOTMYECKOe» 00IacTh
3HAYECHMS 3aJ1a€TCs C MCTOJIb30BaHueM BKIaaku «Built in datatypesy», Ha KoTOpoi

BeIOMpatorcs TUIbI «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 OkHo 3aganus obnactu 3HadYeHHs 11 data property B cucteme Protége

I[JIH HCKOTOPBIX CBOMCTB HCO6XOI[I/IMO 3aJ1aTb JOITIOJIHUTCIIBHBIC

orpanuuenus. Jng storo wucnosb3dyercs BkIagka «Data range expression» H



Manchester Syntax. Pazbepem HekoTopbie U3 cBoMcTB. dopmarbl cuM KapT
crangaptusupoBanbl: [lomHopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bctpoennsie (E-SIM). Ilotomy MOXHO 3a1aTh

JOTIOTHUTENIbHOE OTpaHMYEeHHE Ha CBOMCTBO «popMar sim KapTel» (puc. 11).
dopmaT_sim_xapTbl >

'Data range expression
‘Built in datatypes J

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

OK Cancel

Puc. 11 3aganue 1OMOTHUTEIBHBIX OTPAaHUYEHUN Ha CBOMCTBO «popmaT sim
KapThl
PaccMoTpum, uTO Mpu 3TOM co3niaercs B (paiisie OHTOJIOTUH:
:bopmar_sim_xaptsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :texcroBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, mis omucaHus 0OOJacTH 3HAYEHUM CO3M1aeTCs IMYCTOM Yy3e,
KOTOpBIN sIBNIsieTCS TUMOM JAaHHBIX (dk3emruisipom rdfs:Datatype) u ero
AK3EMIUIAPHl MOTYT MPUHUMATh 3HAYEHWs U3 3aJaHHOrO0 CIHUCKa (3a cuer
ucrnosb3oBanusi otHomeHuss owl:oneOf). Tlpu ucnosnb3oBaHUU OrpaHUuYEHUN Ha
data property mycroit y3enm rdfs:Datatype co3maeTcss Bcerma, nmanmpHEHIINE
KOHCTPYKITUHM 3aBUCAT OT BBEIECHHOTO pa3padOTUYMKOM. PaccMOTpUM BO3MOXKHBIC
KOHCTPYKIIMH JJIS 3TOTO MOJIsl MoApoOHee:

1 {} — 3amaer criMcok 3HauYeHUi, B paMKaX KOTOPHIX MOTYT OBITh TOJBKO CKa-
JSIpHbIE 3HaYeHMs (BO3MOXHO MCIIOJIb30BATh 3aJJaHUE THUIA JaHHBIX Yepe3 «'» u
TETH S3BIKOB YEPE3 «(@»)

2 JIro6oit Tun nanubix (xsd:integer, xsd:string u T.1.)



3 JIro6oe ckansgpHoe 3HaUCHUE

4 [ — orpanuuenue Ha 3HAa4YCHHME, KOTOpBIE HIYT IOCIE TUINA 3HAYCHUSI.
Hamnpumep, xsd:interger[> 0] COOTBETCTBYET IIEJIBIM CTPOTO MOJIOKHUTEIHHBIM YUC-
gam. OrpaHdYeHHs] TPOIMHUCHIBAIOTCS B HEOTPAHMYEHHOM KOJHYECTBE Uepe3
3ansTyto, Hanpumep: xsd:integer[> 0 , < 100]. OrpaHudeHusi, KOTOPhi€ MOTYT
MOHAI00UThCS B paboTax: BCe 3HAKU CpaBHEHMs (>, <, >=, <=), IpOBEpPKa CTPOKH
o peryispHoMy BbIpakeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxonumo
OTMETHUTh, YTO PETYNISAPHOE BBHIPAKEHHWE B TAKOM BHJE IMPOBEPSET COOTBETCTBHE
BCEH CTPOKHM, a HE WIIET MOAOOHBIE BXOXICHHS. T.e. aHATOTHYHO BBIPAKEHUIO
«[0-9]{4}$» B 00OBIYHOIT cUTyaLIUN).

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

PaccmoTrpum  cBoiicTBO «ronm  Bbimycka». OH J0MKEH OBITH IEIBIM
YEeThIPEX3HAYHBIM YHMCIOM HE MeHbuM 1973 wiu nensiM He Oosiee 4em
JIBY3HAYHBIM YHCIOM (B Cjydyae, €ClIid YYUThIBAEM BO3MO>KHOCTh BHECEHHS
cokparieHHol 3ammcu «20», «21», a He nemaeM MpeoOpa3oBaHUE 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXXKHOCTSMH, W3MEHHM 00J1acThb 3HAYE€HUN CBOMCTBa
«aucimoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amagum
CBOMCTBY «Troji BBITTyCKa» orpaHumdeHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxke paccMOTpUM, KaKk 3TO BbIpakeHue ImpeobOpazyercss B RDF
cunTakcuc (Ha nmpumepe Turtle):

‘ron_eirycka rdf:itype owl:DatatypeProperty ;

rdfs:subPropertyOf :gucmoBoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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



[IpuBeneHHOE BBIpaKEHHWE HECKOJIbKO cioxHee Manchester Syntax, HO
MO3BOJIIET MOJIYYUTh MOHUMAHUE Kak paboTaroT BeIpaxkeHus B TepmuHax RDF u
KaK OHU, COOTBETCTBEHHO, IOTOM 00pa0aThIBAIOTCS.

Coznarorcst 2 mycThix y3ina ¢ orHomeHusmu  xsd:minlnclusive O,
xsd:maxInclusive 99, koropsie oobeaunsitorcs B RDF cmnmcok (rdf:List yepes
cokparieHHoe onucaHue «()»). [amee co3maeTcss HOBBIM MYCTOM y3ed — THII
JaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), xKoTOpble COEIUHSIETCS
otHomeHueMm owl:withRestrictions ¢ co3manHbiM paHee cnuckoM. [loaHOCTBIO
aQHAJIOTUYHO CO3/]a€TCS €Il€ OJMH THUIl JAaHHBIX, OCHOBaHHBIM Ha integer, HO C
npyrumu orpannueHusmu. [locne sToro co3naercs emie OJuH HOBBIA THUIM JAaHHBIX,
KOTOpbIe ompezaensieTcs kak oOwenuHenue (owl:unionOf) cosmannpix panee. U
UMEHHO OH SIBJISIETCS OOJIACThIO OMpeNesieHHs] Hamiero cpoiictBa. [Ipu 3TOoM 10
dakTy, co3maHHBIC THUIBI MHTEPECYIOT HAC TOJIBKO C TOYKHU 3PEHUS BO3MOMKHBIX
3HAUYEHUN U MOTYT pacCMaTPUBATHCS KaK MHOMECTBA.

Ha ocranpHbpie CcBOWCTBA OrpaHUYEHHs] MOTYT OBITh  HaJOKEHbI
aHanornyHo. Kak MMHMMYM HEOOXOIMMO 3alOJHUTH O0JIACTH ONpENENICHUs |
3HAUEHUs JUIsl CBOMCTB, CBSI3BIBAIOIIMX YacTH TOBapa M KOHKPETHbBIE
XapaKTEPUCTUKH («MaTEpHal KOPIYCa», «KOIUYECTBO sSAep» U T.A.). OcTanbHOE
Ha JJAHHOM JTarie MO>KHO OCTAaBUTh KaK €CTh U MEePEeXOIUTh K dk3eMIuisipaM. OHH
co3narotcs Ha Bkiaake «Individualsy. (puc. 12)

Ha pnanHHON BKIagKe SK3EeMIUISIpbl CO3MAal0TCS MO onHOoMy. [[ns »sToro
HE0OXOIMMO HaXKaTh HA KHOMKY MobOaBienus (puc. 126) 1 BBECTH JIOKATbHOE UM
(Ha ocHOBaHMH KOTOpPOTO ¢ ucmoyib3oBaHue IRl oHTONOTMU OyneT crenepupoBaH
nonubiil [RI), monmuerit IRl unu maerTudukaTop ¢ UCMoOIb30BaHUEM TPEPUKCOB.
CoznmaguM SK3eMIUISIp paccMarpuBaeMoro cmaptdona ¢ uaeHtudpukatopom «SM-
G965FZPHSER». Ilocine TOro Kak SK3eMIULSIp CO3/aH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoO6xoauMo 3a1aTh SK3EMILIAPOM KaKOTO Kilacca SIBISIETCS CO3/aHHas
CyIIHOCTh (mocTpouTh oTHomieHue rdfitype). Jlms storo HeoOxoauMo H00aBUTH

3anuck B pazgen «Types» (puc 13a), rme, ucnons3oBaB BkIangky «Class



Hierarchy», BeiOpars knacc «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
&

Add individual

i

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

Puc. 12 Brimanka «Individuals» B cucreme Protégé (a — akTuBHas BKJIagKa
Individuals, 0

— KHOIIKa CO3JaHusAg HOBOI'O G)K?)CMHJ'ISIpa)

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
B
Different Individuals Data property assertions
" Kop_npoussoa

"QM.(RQRAF7P|

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

Puc. 13 OkHo onucanus sx3eMIuisipa B cucteme Protége (a — 3ajaHrue OTHOIIEHUS
rdfitype, 0 — 3a7aHue OTHOIICHHH C UCTIONB30BaHUE object property, B — 3a1aHue

OTHOIIICHWH C HCTOIb30BaHneM data property)

Janee HEOOXOAMMO 3a/1aTh OTHOIICHHUS Il PacCMaTpUBaeMOro cMapT(hoHa.
[TepBbIM CO3MaAMM OTHOIICHUE «YaCTh» C €ro AucIuieeM. [l 3TOoro mo aHaioruu

CO34aUM HOBBIN 3K3eMIUIsIp Kiacca «Jlucrmen». [locie dero mis sk3emIuisipa



cmapTdoHa 100aBUM HOBYIO 3amuch B pasnen «Object property assertions» (puc.
136). IIpu nobGaBieHNN HEOOXOUMO BBECTH UM OTHOILICHUS U UMsI IK3EMILISIPaA, C
KOTOPBIM CTPOUTCS

oTHoleHue (puc. 14).

SM-GIB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHo 3aganus object property ais dK3eMIuIsIipa

[locne aToro 3agaauM oTHOIIEHUE B paszzene data properties Ha MPUMEPE «KOJ

npousBoauTeNs» (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 1uist SK3eMIuisapa
J1J1st 5TOTO B MOSIBUBIIIEMCS OKHE HEOOXOUMO BBIOpATh CaMO CBOWCTBO,
BBCECTH €I'0 3HAUCHUC U BI)I6paTI> THII.
J1J1st oTipeIeIeHHBIX TUTIOB TaK)Ke aKTUBUPYETCS TOJI€ BHIOOpA SI3BIKA.
ITo ananorun CO31a€M 3K3CMILLAP <<Pa3peH1eHI/Ie» " 3a1aCM JUCIIICIO Pa3pCHICHMC.
PaCCMOTpI/IM TCKCTOBOC IMPCACTABICHNC CO3JaHHBIX CYIHHOCTCﬁi
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
qacth :SM-G965FZPHSER-DISP ;
‘koj_npousBoautes "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :ucrneii ;



‘paszpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemienue ;

:pa3penieHre BepTukaib 1920 ;

:pa3pemienne ropuzoHTanb 1080 .

HoBasi cuHTakcuuyeckass KOHCTPYKLHUS «,» O3HA4YaeT, YyTo IOCie Hee OyaeT
3alUCaH TOJBKO «O0BEKT» U3 TPOUKH, a «CYOBEKT — MpeauKaT» OyAyT B3SThl U3
npeasiaymeit. «owl:NamedIndividualy yka3piBaeT, 4YTO CYIIHOCThH SIBISICTCS
SK3EMIUISIPOM M HE MyCThIM y3i0M. OIHaKo, Ha JAHHOM JTane, MpH yIajJeHUU
ATOr0 OTHOILIEHHUsA, B cucteMe Protégé He Oyaer BuaHa pasHuna. lanbHeiimiee
OMKMCAHKME JOCTATOYHO OOJBIIOrO KOJIMYECTBA HSK3EMIUISIPOB UM HMX OTHOIICHHM
npolie cAenath HamnpsMyloo B (aiijie OHTOJOTMU C MCIOJIb30BaHUEM JIFOOOTO
TEKCTOBOTO penakropa. [lpu 3ToM MOXHO OBUIO OBl 3aMEHUTH HEKOTOpPHIE
AK3EMIUTSIPHI Ha MYCTHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
:Hducmneii ; :paspemenue [rdf:type :Pa3pemenue ;
:pazpenienure BepTukaib 1920 ; :pa3pelieHre ropu3OHTaIb
1080] .

Cuctema OyieT HIOHUMATh TaKOE OINMCAaHKE, OJTHAKO B HHTepdelice He OyeT
yKa3bIBaThCsl CaM JK3eMILIAp Kiacca «PaspemieHue» u, Kak cieicTBHe, HE Oyner
BO3MOKHOCTU PEAAKTUPOBAaHMS €ro omnucaHusa. [Ipm 3TOM Bce BO3MOXKHOCTH
0o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucTeMbl Protégé ocrarorcs
BO3MOXHBIMH. TeM He MeHee, msi OoNibliel HATISATIHOCTH TPU OTKPBITHH
OHTOJIOTMM B CHCTeMe, Jainee OyIeT NpHUBEAEH TEKCT 3JK3EMIUISIPOB U HUX

OTHOIIICHUI 0€3 MCITOJBb30BaHMs TAKHX ITYCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
‘qacthb :SM-G965FZPHSER-DISP;
‘gacTh :Exynos_9810;
‘gacth :SM-G965FZPHSER-CAM-BACK;
‘gacth :SM-G965FZPHSER-CAM-FRONT;
‘qacth :SM-G965FZPHSER-BAT;
:xoa_npousBoautens 'SM-G965FZPHSER";
:LIBET 3asiBJICHHBIN mpou3BoautTeneM "yinbTpaduoner";

:cetb_2g "GSM 1900", "GSM 1800", "GSM 900",



:cetp_3g "WCDMA 900", "WCDMA 2100";
:-qacrora_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

:(popmat_sim_xkaptsl "4FF";

:cteneHb 3amuthsl "IP68";

:onepanronHas_cuctema "Android 8.0 Oreo";

:roJ1_BblIITycKa 18;

4UCJO0_Sim_KapT 2;

:00beM_onepaTuBHON maMsTH_ 10 6;

:00beM_BCTpOEHHOM _mnamaTu_ro 256;

MaKCUMalbHbI_00beM_KapTbl_mamsaTu_ro 400;

:MaTepuall_kopmyca "merami”, "cTekno";

:3alIMTa_KOpIyca "3almTa OT MbLIM 1 BJIaru';

:mupuHa 73.8;

:BbIcOTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:TaTYUKH "TUPOCKOII, JaTYMK XO0JIa, akceIepoMeTp, bapoMeTp, KoMriac,
JTATYUK TPUOIMKEHUS, TaTYUK OCBEIICHUS, JaTYMK CEpIECYHOro putma';

:KOMIUIEKTAIHS "KOMIUIEKT aMOYIIIOp, KOMIUIEKT MEPEXO0IHUKOB,
JTOKYMEHTAIIMsI, CETeBOM ajjanTep, CKpernka st u3Bineuenus ciaora SIM-kapthl,
HAyITHUKHU'";

:0momeTpuueckas_3ammuTa "cKaHep JHUIA, CKaHep paay>KHON 000JI0YKH
rjia3a, CKaHep OTIIEYaTKOB MaybIleB";

:ocobennoctu "ANTH, rexnonorust Dolby Atmos, kamepa Bixby,
KaMeparepeBOauuK, cendumMoku, crepeonunaMuku or AKG, HechbeMHbIT
akKymyJsarop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[ucmneii ;
‘paspemenne :SM-G965FZPHSER-DISP-RAS;
'TeXHOJIOTHs_M3ToTOBIeHH_dKkpana "'Super AMOLED",
:3ammTa_skpana "Corning Gorilla Glass";

.IMaroHaixb_%KpaHa 6.2;
INIOTHOCTH_ITHKCelel 529;
'KOJIMYECTBO_IBETOB_AKpaHa_MJH 16 . :SM-

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

:paspeuienne_BepTukanb 1920 ;
:paspemienre_ropusoHTanb 1080 .

:Exynos_9810 rdf:type owl:NamedIndividual , :ITpomeccop ;

:MPOU3BOIUTENH_TIpolieccopa "Samsung" ;

:Mozenb_nporeccopa "Exynos 9810" ;

:koHurypamus_npoieccopa "4x Custom 2.9 I'Ty, 4x Cortex-AS55 1.9 I'Tu"
; 'KOJIMYECTBO_siJiep 8 ; :yacToTa Ipoueccopa rri 2.9, 1.9 ;

:rpadudeckuii yckoputens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJINYECTBO METAIMKCENIE OCHOBHOW Kamepsl 12, 12 ;

:arepTypa_OCHOBHOM_Kamepsl 1.5, 2.4 ;

:TUIl_BCHBIIIKA OCHOBHOM KaMmepsl ''cBeTOanoOAHasA" ;

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

:aBTO(OKYCHPOBKA OCHOBHOM Kamephl 1 ;

:ONTUYECKasl CTaOMIM3aIisl OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTH _OCHOBHOM _KaMephl "cBEpXOBICTPhIN AaTUMK U300paxKeHus,

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

:pa3penienure BepTukaib 3840 ;

:pazpenieHre ropuszonTanb 2160 ;

#oonueiii IRI HeoOxo 1M n3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemnienue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:pazpenienne BepTukaib 1280 ;

:pazpenieHre ropuzoHTanb 720 ;

#oonueiii IRI HeoOxouM u3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemnienue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:NamedIndividual ;

:pazpenienure BepTukaib 1920 ;

:pazpemienne ropuzoHTaib 1080 ;

#oonueiii IRI HeoOxouM n3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3pemnienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeTanuKcene (ppoHTambHONU Kamepsl §;

:Konm4ecTBO (ppoHTaNbHBIX Kamep 1 ; :pa3pemenue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanmuune BCHUBIMKH (POHTATHHON KaMepbl

0.

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

‘pa3pelieHne BepTUKaib 2560 ;

:paspelenre ropuzoHtanb 1440 ;

#nonuenii IRT HeoOxoanm u3-3a crer; cumBoia /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , :Axkymyistop ;

#nonuerii IRI HeoOxomuM n3-3a crery cumBoa "' *"
<http://myontologies.com/goods#eMKoCTb akkymymsitopa MA*u> 3500 ;
:BpeMsi_paboThl B pexkUME pa3roBopa 25 ;

‘Haluuue OecrpoBOAHOM 3apsiaku 1 .



Tenepb OCHOBHBIC TaHHBIC BHCCCHBI 1 MOKHO ITPOBCPUTH OHTOJIOTMIO Ha HCIIPO

TUBOPEUYUBOCTD. J[J151 3TOro HEOOX0IMMO BHIOpaTh MeXaHu3M BbiBoJa HermiT

Reasoner

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

goods (http://myontolcgies.com/goods) : [Z:\D\educate\nocobus\OntologyProtzge\resources\goodsv1.owl]
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Puc. 16 3anyck mexanu3ma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO ¢
NeWCTBUAMU BBIBOJIa, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHOTIKa

3amycKa BbIBOJIA).

Nunukarnyei Toro, 4ro BBIBOJ 3amyIleH B JAaHHOM ciydae OyAeT TO, YTO
KHOMKa «Start reasoner» CTaHET HEAaKTUBHOW, a «Stop reasoner» HaoOOpPOT
akTuBHOH. Ecim B mporiecce BpIBOJA ObUIM HAWACHBI MIPOTHBOPEUHSI, TO CHCTEMaA
BBIBEJIET cooOIeHns 00 ommOKax ¢ uX oObsAcHeHHUEM (puc. 17a) miau BBIBEACT
coobmenre 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BeImOTHEHUU BCcex

MPUBEACHHBIX BBIIIE TEHCTBUN U PEKOMEHIAIMN OMUOOK OBITH HE JOJIKHO.



B inconsistent ontology explanation

@ Your ontology is lnconglstent which means th;t 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:
I « Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
 If you think you know what the problem is, click Cancel o fix tre - — S -
ontology yourselr. Explanation for: owl:Thing SubClassOf awl:Nothing
® 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
Explanaﬁon 2 Display Isconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna DEEF
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 ommbku npu 3amycke MExaHU3Ma paccykJaeHui (a — coodiieHue
0
npobsemMax B OHTOJIOTHH € MPEATIOKEHUEM O0BSICHEHUS; O — OKHO OOBSICHEHUIA; B
— UH

JTUKATOp OMIMOOK B JIOTaX CUCTEMBI)

Taxke, ecam BHUMATEIbHO HW3YYUTh IPUBEICHHBINA BhINIC (QparMeHT ¢
DK3EMIUIApAaMH OHTOJIOTMH, TO MBI HaMEpPEHHO HE 3aJajid THN [JIs1 TaKuX
cymHocTel kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecan npu stom
YUTATETh BBITIOJHAI BCE PEKOMCHJAIMHM M 3alOJHUI 00JIacTh ONMpENeICHUs s
TaKUX OTHOIICHUH KaK «pa3pelIeHre TOPH30HTaIb», TO MOKHO YBUIETh, YTO THII
Obi1 BeIBeneH aToMatmuecku (puc. 18). BriBemennsie (Inferred) mnonsiTus
OTMEUaITCA B cucTeMe Protége skenThiM 1BETOM.

Jlns ymoOcTBa nanpHeHmield 0oOpaOOTKH JOMOJTHUM OHTOJIOTHIO HOBBIM
object property: «sBISICTCS YacTbIO». IJTO CBOWCTBO SBISICTCA OOpaTHBIM K
«4acTh», 4TO HEOOXOAMMO OTMETUTH B ero omucanuu (puc. 19a). IlpomuceiBaTh

€ro K CO3JaHHbIM CYIIHOCTAM HCT H€O6XOI[I/IMOCTI/I, T.K. OHO 6y,Z[CT BBIBCACHO

(puc. 196).



B npouecce sToii paGoThl OBUIO CO3/laHA TEpBas BEPCHUS OHTOJOTHH,
JEKJIapaTUBHO ONMCHIBAIOIIEH MpeAMETHYI0 o00iacTb «ToBap cmaptdon». B
cienyrommx padoTax B OHTOJOTHIO OynyT J00aBi€Hbl HOBBIE aKCHOMBI,
BBIPAXXCHHSI U TIPaBUJIA JUIS BBIBO/IA OTHOIIEHUI U MPOBEPKU HEMPOTUBOPESUHNBOCTH
b3, a Takke HammMcaHbl 3ampochl I BbIOOpa HWHQOpPMAIMM H3 HEE IO

ONPEIEICHHBIM KPUTEPUSIM.

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 18 BriBenennbie 3k3eMILSIphI y Kacca «Pa3pemienue» 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 JlemoHcTparus BEIBOJIa B COOTBETCTBUU ¢ onucaHueM inverseOf



3ananus
1 JIOTIOMHUTH CO31aHHYI0 0a3y 3HaHUM MUHUMYM 10 3K3eMIuIsIpaMu Apyrux
CMapTPOHOB
2 [lo anamoruu, TONOAHUTE 0a3y 3HAHUHN IS KATETOPUI «HOYTOYK» U «XOJIO-

JAUJIBHUK»

Co3nanne defined classes B cucreme PROTEGE

B aToli pabote OyayT co3gaHbl KiIacchl, oTHOIICHUS «rdfitype» ¢ KoTopbIMu
He OyIyT yKa3plBaThCs B SIBHOM BHJIE, a OYIyT CTPOUTHCS aBTOMATHUYCCKH B
nporiecce BbIBOJA. Takue Kimacchl B cucteme Protégé HasmiBarorcs «Defined
Classes» («oObrunbIe» Kiaacchl HasbiBaroTcs «Primitive Classes»). s mpumepa
OynyT peanu3oBaHbl cienytomue kiaccel: «Howiii cmapTdon», «Kamepodony,
«Urposoit cmaptdony», «Cmaprdon mis GumbmMoB», «CMapTHOH IS MTOXOIOBY.
3T0 MO3BONHUT 00pa30BaTh B OHTOJIOTHHU TPYIIBI 3K3EMIUIIPOB B COOTBETCTBHUH C
3apaHee 3aJaHHbIMU KPUTEPHUSIMU, KOTOpble OyAyT HOCTYNHBI JJisi JalibHEeUIen
00paboTKH.

[lepBoHauanbHO chOpMUpPYEM KPUTEPHH, IO KOTOPHIM IK3EMILIIPHI OyayT
OTHOCHUTCS K 3asIBICHHBIM KJIacCaM:
1 Hosriit cmaprdon. Bemmymien nmocne 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHBIE kKamepbl. MUHUMYM 12 Meramukcesnei.
Ectes ontuueckas crabunuzamms. Cwemka Bumeo muHumMym Ultra HD 4K
60kaap./cex.
3 Urposoit cmaptdon. [Ipoumeccop Snapdragon mmm Exynos. Munumym 6
sanep. Yacrora pabotel mpomeccopa MuHHMyM 2.9ITn. OObeM omnepaTUBHOMN
naMatd MUHUMYM 610. ['padraecknii yckoputens Mali unmu Adreno.
4 Cwmaprdon mns punsmoB. Urposoii cmaptdon. CooTHomenne ctopon 21:9.
Pazpemenne skpana ot 4K.
3) Cwmaptdon s noxoaoB. EMkocts akkymynsatopa oT 6000 MA*u. Crenennb

3amuThl Bbiie yeM IP68. 3ammra skpana «Gorilla Glass». 3amura kopmyca



«YKpEIUICHHBIN KopIryc». Marepuan KopIryca BKIOYaeT METalll.

Jlanee oTmaguM  3ampockl, B COOTBETCTBUM C  KOTOPbIM  OyayT
bopMHpOBaTBCA  JK3EMIUIIphl  O00O3HAUEHHBIX  KiaccoB. Takue  3ampochl
dopMupyetcs ¢ ucnonb3zoBaHueM Manchester Syntax ¥ Ha3bpIBalOTCS B CHUCTEME
Protégé «DL Query». Ins OTHagku TaKMX 3alpOCOB BBIIEJICHA OTAEIbHAS BKIIAJIKA

(puc. 20).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 20 Bkinanka «DLQuery» B cucteme Protégé (a — manenp BKIaJ0K C aKTUBHOM
Bruitagkon «DLQuery»; 6 — maHensb BRIOOpA THUIIA 3aIPAIINBAEMbBIX CYIITHOCTEH; B —
0JIe BBOJA 3aMpoca; I — KHOIKA BBIIOJIHEHUS 3a1poca; 1 — pe3yJabTaThl 3a1poca; €
— KHOTIKa JJ0OABIIEHHUS 3aIpOoca B OHTOJIOTHIO)

Jlist ocBoeHus uHTEp(eiica BEIOEpeM Bce dK3eMIUTPHI Kitacca «CmapThony.
Jlns sToro HeoOXoaumo B Tojde BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«CMmaptdon», BbIOpaTh OXKUJAEMbIA THUI pe3ysibTaTa — SK3eMIULIpbl (puc. 200),
3anyctuTh 3arnpoc (puc. 20r). Ilociae 3TOro MOXHO yBUIETH PE3yibTaThl (pHC.

20m).



[lepen  HamucaHueMm  3ampoOCOB  HEOOXOAMMO  ONPENETUTHCS  C
BO3MOXHBIMM i1l MCIIOJIb30BaHUSL KOHCTPYKUUSAMHU (OOBsICHEHUA OynyT
MPUBOJUTCS MPUMEHUTEIBHO K TUITY BHIOMPAEMBIX CYIIHOCTEN — 3K3EMILISP):

1. JlokansHOE uMs kiacca. [1o3BossieT BEIOpATh 3K3eMIUIAPHI JaHHOTO Kiacca. Kak
SBHO 3a/IaHHbIE, TaK U BbIBeAeHHbIe. Hampumep: «Cmaptdon».

2. <JoKalbHOE HMMs_CBOICTBa> some <BbIpaxkeHue>. llo3BosigeT BbIOpaTh Bce
DK3EMIUAPHI, JUIsl KOTOPBIX 3aJaHO KAK MHHMUMYM OJHO OTHOIIEHHE <JIOKaJlb-
HOE€ MMS$_CBOMCTBa> C CYIIHOCTBIO, OAXOASIIEN N0/ <BbIpakeHHE™>. B kauecTBe
BBIP@XKEHUSI MOTYT BBICTYNaTh: BIOkeHHBIM «DL Query»; moboe BapuaHT
OTpaHUYEHUN, PACCMOTPEHHBIN paHee MpU 3aJaHuK oOjacTu 3HadeHus data
property. Harmpumep: «ron_Bbimycka some xsd:integer»

3. <nokanbHOE MMs_cBoiicTBa> only <BbIpaxkeHue>. Bce sk3eMIULIpbI, ISl KO-
TOPBIX OTCYTCTBYIOT 3aJlaHHbIC OTHOLIEHWS WJIM OHU BCE YJIOBIETBOPSIOT BbI-
paxenuto. Hampumep: «roa_Beimycka only xsd:integer[ >= 18].

4. <nokanbHOE MMs_CBoMcTBa> exactly <komumuectBo>. Bcee ak3eMIuispbl, uis
KOTOPBIX 3a/1aHO YKa3aHHOE€ KOJMYECTBO YKa3aHHbIX OTHOIIeHuH. Hampumep:
«roJi_BbITycka exactly 1»

5. <ylokasibHOE WMsI_CBOMCTBa> exactly <komuuecTtBo> <BbIpaxkeHue>. Bce k-
3eMIUISIPBL, I KOTOPBIX 33JaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOUIEHHIA,
yIIOBJIETBOPSIIONINX BBhIpaXKeHUI0. [Ipr 3TOM MOXKET OBITh CKOJBKO YTOAHO TaKUX
K€ OTHOILIECHMM, HE YIOBIETBOPSIOIIMX BbIpakeHUI0. Hampumep: «rox_Bsllmycka
exactly 1 xsd:integer[ >= 18]»

6. <JOKaJbHOE MMS_CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHue>|. AHa-
jJoruyHo exactly, HO JAOKHO OBITH HE MEHee/He Ooiiee, YeM yKa3aHHOE KOJIH-
YECTBO YKa3aHHBIX OTHOLIECHUU.

7. <jokampHOE WMSs_CBOMCTBa> value <mutepar>. Bce sK3eMIULSIpBI, KOTOPBIC
CBSA3aHbI YKAa3aHHBIM OTHOLICHUEM C YKAa3aHHBIM CKAJSIPHBIM 3HAYEHUEM.

8. <BeIpaxkenuel> and/or <Beipaxkenue2>. [lepeceuenne/00beIMHEHNE MHOXKECTB
BBIOPaHHBIX JK3EMIUISIPOB B paMKax BblpaxeHusl u BwipaxeHus2. Hampumep:

«ucnnen or I[Ipoueccop»



9. not <BeIpaxkeHne>. MOKHO paccMaTpuBaTh KakK ONeEpanus JONOJHEHHS Hal
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpakeHus. Hampumep: «not

Cmaprdon»

OrnpenenuBIINCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIIUNA, COCTaBUM
3anpoc A nepBoro kinacca «HoBeril cMapTdon». Y 9K3eMIUIIPOB TAKOTO Kiacca
HE JIOJDKHO OBITh OTHOIICHHM «TOJl BBIMYCKa», CBS3BIBAIOIIUX HUX C YHUCIOM
MeHblIe 18 (s ynpoluieHus: B IEpBOM BapHaHTE 3alpoca PaCCMOTPUM TOJ Kak
ABy3HayHoe uucio). Ho, mpu 3TOM JOMKHO OBITH XOTh OJHO TAKOE OTHOIICHHE
(ecnu TakWX OTHOIIEGHWH HET, TO HEJOCTAaTOYHO HHGOPMALUU Ui TPUHATHUS
pemenus). Taxke  dK3eMIUIp  JAOMKeH  ObITh  THma  «CMmapThoH».
COOTBEeTCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JIOJHKEH OIUCHIBATHCS Kak
nepeceuenue 3 wmHoxkecTB: «Cmaptdon and (roa_Beimycka min 1) and
(ron_Beimycka only xsd:integer[>= 18])».

BoeimonnuB 3toT 3ampoc Ha Bkiagke «DL Query», MOXHO YBHIIETh, YTO
pEe3yNbTaTOB HE HaiaeHo. BBIBOJ OCHOBBIBaeTCS Ha TEOPUM JIECKPUIITHUBHBIX
noruk. OgHaKo, sk TOHUMAaHUS BBIBOAA W NalbHEHIINX NEUCTBHUI, pacCMOTPUM
PUYUHBI ITYCTOTO Pe3yJibTaTa B YIPOIIEHHOM BapHaHTE.

B onHTONMOrMM OTHOCHTENHHO TOAA BBIMYCKA €CThb KaK MHUHUMYM
yrBepxkaeHus «:SM-G965FZPHSER rdfitype Cmaptdon; :ron_Beimycka 18». Jlns
TOT0, 9TOOBI FK3EMIUISP ObUT BRIOpAH B pe3yibTaTax 3ampoca, He00X0AUMO, YTOOKI
OH OTHOCWJCS K KaXJIOMYy W3 TpeX MHOXECTB. YUHUTHIBas MPUBEICHHBIC
YTBEPKIEHUS, MOKHO cAenarh BeIBOA, 4yTo «:SM-G965FZPHSER» oTHOcHTCS K
kinaccy «Cmaptdon» u «roa_Bbeilycka min 1». Ho, Henmp3st chemath HUKakue
BBIBOJIBI OTHOCHUTENBHO «roJi Bbimycka only xsd:integer[>= 18]». Y Hac
uH(popMaIms 0 ToM, 9To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOpOE€ YJIOBJIETBOPSAET OTrpaHHYeHUsIM (X >= 18), HO U3 3TOTO HEIb3d
CIeNaTh BBIBOJ, YTO JJIA JIFOOOTO X 3TO OrpaHWYCHHE Bceraa BhIMoiHsAETCs. [Ipu
3TOM B pe3ynbTarhl 3amnpoca «not (Cmaprdon and (rox Beimycka min 1) and

(ron_Beinycka only xsd:integer[>= 18]))» paccMaTpuBaeMbIil FIK3EMILIAP TAKKE HE



Borger. T.e. mns «roxa Beimycka only xsd:integer[>= 18]» npuUMEHUTEIBHO K
JAHHOT'O AK3EMIUIAPY HE ObLI CHeNIaH BBIBOJ HU O JIO)KHOCTHU, HU O UCTUHHOCTHU
BbICKa3biBaHUs. B 3ToM (mpeamosioxkeHue 00 OTKPBITOCTU MHPA) COCTOUT elle
OJIHa CYILIECTBEHHAs pa3HUIla ¢ 0a3aMu JTaHHbIX.

OnHyuM W3 BapUaHTOB PEIICHUS CIIOXKUBILICHCS MPOOJIEMBI SBIISETCS
BHECEHHUE B OHTOJIOTHIO HOBBIX CBeJIeHUM. Tak, eciu Obl JJIsl pacCMaTpUBaeMOTro
AK3EMIUISIpa BBIMOJHAIOCH OrpaHUYEHUE «:ToJ_BblMycka exactly 1» (mis
paccMaTpUBaEMOro JK3EMIUISipa CYIIECTBYET POBHO OJHO OTHOILIEHHUE «TOJ
BBIITYCKA»), TO C YYE€TOM CYIIECTBOBAaHUS TMOJXOJAIICTO TOJ KPUTEPUU
OTHOIIIEHUSI YK€ MOXXHO ObUIO OBbI CHeNiaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

TOJIbKO TaKHW€ OTHOIICHUS. DTH CBCACHUA MOI'YyT OBITh I[O6aBJ'IeHI>I B pa3acliic

«Types» sk3emiuisipa ¢ ucnonb3oBanueM Bkianku «Class expression editor»

(puc. 21).
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Puc. 21 HUcnons3oBanue Bkimaaku «Class expression editor» miis mo0aBieHUS

uHGOPMAITIH O YK3EMIUTIPE

[Tocne otnaaku 3ampoca HEOOXOAUMO JO0ABUTH KiacC. ITO MOKHO CIIeTaTh

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



WJIU co3/1aB Kiacc u 3anoyiHuB noiie «Equivalent To» B ero onucanuu (puc. 22).
PaCCMOTpI/IM, KakK I[aHHBII\/'I KJIaCC OIMUCHIBACTCA B TCKCTC OHTOJIOTHUH.
:Hossrii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_Beinycka ;
owl:allvValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 1) 1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1"~xsd:nonNegativelnteger ] ); rdf:type
owl:Class ]
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Puc. 22 Ilpumep 3anonaenus nois «Equivalent To» B onucanum kiacca

Kak BumHo, wucnonp3yercs oTHomeHue «owl:equivalentTo», koTtopoe
MO3BOJISIET CENaTh BBIBOJ, YTO €CIH JK3EMIUISIPHl OTHOCATCA K «OOBEKTY»
ATOTO0 OTHOIIEHHUS, TO OTHOCATCS U K «CYOBEKTYy». A B KadyecTBe «0OBEKTa»
BBICTYIIAET ITYCTOM Y3€JI, SIBJIAIOLINICS MMEPECEYEHNEM 3 NPYrux KIIacCoB, KaK
U IJIAaHUPOBAJIOCH U3HAYAIIBHO.

JIomoJIHUM HAMUCAHHBIN 3ampoc JJjIsi padoThl C TOJ0M, 33JJaHHBIM B MOJHOM
dbopmare:

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



<= 25] or xsd:integer[>= 2018]))
Taxxe coctaBuMm 3amnpoc s kinacca «Kamepohony:
Cmaptdon
and
(uactpb some ( Kamepa and (konuuecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (Komu4yecTBO Meramnukcesaeid OCHOBHOUM Kamepbl some xsd:integer|[ >= 12 ])
and
(pa3pemenue some (Paspemenne and
((paspemenue ropusoHTaidb some xsd:integer| >=
3840 ]) or (pa3penieHne BepTHKAIb SOME
xsd:integer[ >= 3840 ])) and

(paspemenue kazap/cex some xsd:integer[ >= 60 ])

)
)

3ananus
1 CocTaBuTh 3ampochl st octaBmuxcs rpynm: «CmaptdoH st GUIbMOBY,
«Urposoii cmaptdon», «Cmaptdon it moxonoB». Cozmars defined class s
KaKIOH.
2 CdopmupoBath MUHMMYM S5 Tpynm (Ha OCHOBAaHMHM WMEH MOAOOPOK Ha
pecypce wmcTouHuMKe) s kKateropuih «HoyrtOykm» m «XomoauabHUKW». Jlis
KOKI0M W3 Trpymnmn cOpMHUpPOBATH KPUTEPUU BHIOOpA SK3EMIUISIPOB W CO3/aTh

defined class.
Hanucanue 3anpocos Ha s3bike SPARQL
B npenpiaymieit pabore ObUIO MPOU3BEACHO OTHECEHUE HK3EMILIIPOB K

rpylmnaM Mo OmpeAeieHHbIM KpuTepusMm. s storo ucnoiszoBanuchk defined

classes u s3pik DL Query. [laHHbIE MHCTPYMEHTBHI CHJIBHO pPaCLIUPSIOT



BO3MOKHOCTH pacCyXIeHH B pamkax oHronorul. Opnako, DL Query
MPUMEHSETCS UMEHHO B PaMKax pPacCyXICHHH U MMEET Psii HEIOCTaTKOB, €CIH
MCIIOJIB30BaTh €ro TOJIBKO ISl MOJIYYEHMS JOCTyHa K SBHO 3aJaHHBIM WIIN YK€
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJOTHMU:  MEIJEHHOE  BBINOJHEHUE  (T.K.
UCIIOJIB3YETCSl JIOTUYECKUN BBIBOJ); HEOOXOJUMOCTh YUMUTHIBATH MOBEICHHUE MPHU
BbIBOJIE (HampuMmep, 100aBIIEHUS B OHTOJIOTHIO «exactly» B mpounuioil paboThl);
HEBO3MOXHOCTh OMMCAHMSI HEKOTOPBIX YCIOBHUH (Hampumep, BHIOOp OTHOIICHUH, a
HE 3K3eMIUISIPOB; BHIOOpP psAa XapakTepuUCTHK cMmapTdona). [loaromy s Takux
3aga4y ucnonbdyetrcss Apyrod sizeik — SPARQL [8]. JlaHHBINA $A3BIK TO3BOJISIET
BbIOMpATh U JOOABIATH CYITHOCTH B OHTOJIOTHIO, (hopMHpoBaTh HOBBIHN rpad RDF.
B nanHom pabGore OyAyT paccMOTpPEHBI TOJIBKO BO3MOXKHOCTH BbIOOpa. SI3BIK
cuHTakcuyecku cxox ¢ SQL (M He TONbKO CHMHTaKcHMuecku. B vacTHOCTH, OH
TaK’K€ OCHOBAaH Ha MPEIINOJIOKEHUU O 3aKPBITOCTH MHpa, B oTiauume oT DL
Query), npuMeHsieMbIM JJI1 aHAJIOTMYHBIX 3aja4 B 0a3ax naHHbIX. [losTomy (u
notomy 49to SQL nmomxkeH OBITH yke 3HAKOM oOy4aeMbIM) ¢ HUM OyayT
IPOBOAUTHCS aHATIOTHH.

s paborer ¢ SPARQL B cucreme Protégé HeoOXoauMo aKTHBHPOBATH
BiIagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxomumo
nonnmatrb, 4To SPARQL wu wmexanusm paccyxuaenuii B Protégé pabotator
HE3aBHCHMO U HE BIMAIOT Ha Pe3yJbTaThl paOOTHI IPYT Apyra. ITO 03HAYAET, YTO
HET BO3MO>KHOCTH BBIOpaTh 3K3eMIUTAPHl kiacca «HoBwiid cmaptdon», KOoTOpbhIe
ABJISIIOTCS.  BbIBEICHHBIMU. [IpM 3TOM 3TO BO3MOXKHO B paMKax, Hampumep,
oubnuorexu Apache Jena miis si3pika Java.

[lepBoHauanbHO BBIOEpEM TepBbIe 2 cMapT(PoHA U XAPAKTEPUCTUKH HUX
Kamep (KOJIMYECTBO Kamepa; MEranuKCcelu; anepTypa) 1 pacCMOTPUM Ha MpUMEPE

9TOI0 3aIIp0Ca OCHOBHBIC CHMHTAKCHYCCKHNEC KOHCTPYKIHH.



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv.owl]
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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 Bxknagka «SPARQL Query» B cucrteme Protégé (a — mose BBOja

3alrpoca, 0 — PE3YIbTAThI 3aIIpOCd; B — KHOIIKA BBIIIOJHCHUA

3ampoca)

#CHavana npuBOAUTCS OJIOK CTAaHAAPTHBIX MPEPUKCOB JIJIST TOTO, YTOOBI HE
3aMKrChIBaTh IPOMO3JIKHE HICHTU(DPUKATOPHI B paMKax OCHOBHOM 4acTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxke HEOOXOMUMO 100aBUTH MpedHKC IS CO3MaHHON OHTOJIOTHH (€€
uneHTudukarop o6epercs ¢ Bkiagku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne npedukcos uaet koncTpykuust SELECT {iepemennbie }, KoTopas
OTMCHIBACT YTO OyJIeT BEIOpAHO B KAUECTBE pe3yJbTaTa 3ampoca
#Bce nepeMeHHbIe HAUMHAIOTCS C «?7» U MEePEUUCTISIOTCS Yepe3 mpooei

SELECT ?cmaptdon ?kamepa_yucio ?7kaMmepa MM ?KaMmepa_arl



#Jlanee uner kouctpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBaroTcs
aHaJIOrM4HO cuHTakcucy Turtle, YTO MO3BOJISAET TAKKE UCIOIB30BATh PA3/ICIUTENH
&M, KM, «»,

WHERE {

#BMmecTo  OTHENbHBIX CYHIHOCTEM MOTYT CTaBUTCS IEPEMEHHBIC,
HauuHaromuecs ¢ «?». Ha HMX MOryT HAakIaJbIBaThCAd YCJIOBUA, OHU MOTYT
BbIOMpATHCS B paMKax cnucka nojeit B «SELECT».

?cmapTdoH yacTh 7kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO_OCHOBHBIX KaMep 7KaMepa_4uclo ;
:KOJINYECTBO_METANMKCEJIE OCHOBHOW KaMephl 7KaMepa_MII ;
:arepTypa_OCHOBHOM KaMephl 7Kamepa_ar }

#Jlanee wuaer xkoHcTpykiuss ORDER BY, mno3Bonsitomas 3aaath
COPTUPOBKY pE3yJIbTATOB

ORDER BY DESC(?xamepa_an)

#Jlanee wuaer xoHcTpykuumsi LIMIT, OFFSET mno3Bonsmomas 3aaaTh
KOJIMYECTBO MPOITYCKAEMbIX 3aMMCeN U KOJIMYECTBO BHIOMPAEMBIX

LIMIT 2 OFFSET O

Kak BuaHo, cTpykrypa 3ampoca cxoxa ¢ sa3pikoM SQL (B Tom umcne

noctynubel koHCTpykKimu GROUP BY, HAVING), ognako comepxumoe OJI0KOB
pasznuvaercs. OcHoBHas yacth — WHERE, paz6epem moapoOHee ee BIIOKEHHBIC
KOHCTPYKITH, KOTOPBIE OyIyT UCTIOIB30BATHCS B PAMKAX paOOTHI:
1. Tpotika «cyOBeKT mpeaukaT o0beKT». Ha MecTe KaKa0ro U3 3JEMEHTOB TPONKHU
MOXET CTOATh KOHKpeTHbIM IRI wmnm nurepan wnm nepemenHas. Ilo3zBossier
BBIOpATh BCE TPOWKH OHTOJIOTHH, MOAXOMSIINE IO 3aJaHHYI0 (3aaHHas TPOWKa
UCIIONIb3yeTcsl Kak macka). [Ipum BeiOOpe: Ha MecTe TEpEeMEHHBIX B 3aJaHHOU
TPOWKE MOXKET CTOSITh JIF00as CYITHOCTh B BBIOMPAEMOUN TPOWKE; JHUTEPAIIbI
JIOJKHBI COBIA/IaTh MO 3HAYCHHUIO, TUITY, s3bIKY; IR] Ha COOTBETCTBYIOIIMX MecTax
JOJKHBI COBIAJIATh.

2. Paznenurenn «.» MEXAy TPOMKAMH MOYKHO HHTEPIPETUPOBATH KaK JEKAPTOBOTO



MpPOU3BEACHUE, HO C YYETOM pPABEHCTBA COOTBETCTBYIOUIUX NEPEMEHHBIX.
Hanpumep, «?cMmaptdon :xoa_ mnpous3BoAuTENs 7KOI» MO3BOJSAET BHIOpAaTh BCE
TPOWKHU, B KOTOPBIX NMPHUCYTCTBYET OTHOIICHHUE «KOJ Tpou3BomuTes». Eciam B
OHTOJIOTMHU 2 cMapTPoHa U TOJBKO Y OAHOTO U3 HUX €CTh 3TO OTHOLIEHHUE, TO
Oyznet BeiOpaHa 1 Tpoiika.

«?cMapThoH :YacTh ?9acThb» IO3BOJIIET BHIOpATh BCE TPOWKH, B KOTOPBIX IPH-
CYTCTBYET OTHOIIEHHE «4acTb». ECiM B OHTONOrMMU 2 cMapTPOHa U Y KaXKIOTO U3
HUX 10 5 yactel, To OyaeT BeiOpano 10 Tpoek.

Ecnu ynpouieHHO paccMOTpeTh MOpSAOK BbIOOpa B paMkax «?cMapT@oH
:KOJI_Tpou3BoauTenss koA . ?cMapTdoH :yacth ?4yacTh», TO OyIeT cHauajia
BbIOpana 1 3ammch mo mepBoi Tpoiike, 10 3ammceit mo Bropoi. [lanee Oyaer
chopmupoBano 10 3amuceil kak Bce BapUMaHThl COBMEUICHUM MAaHHBIX 3aruceil.
[Tocne vero OyAyT yaaneHsl S5 3amuceil, rie B paMKax 0JIHOUMEHHBIX MePEeMEHHBIX
«cMapThOH» HE COBIAAIOT 3HAUCHHUS.

3. B paMkax Tpoek TakKe MOTYT HCIOJIb30BAThCSl MyCTHIE Y3JIbl, OMUCHIBAEMbIC
aHajnoru4Ho cuHTtakcucy Turtle ¢ ucronbzoBanueM «||».

4. OPTIONAL { {Bnoxennass wacth where} }. [lo3Bosser 3amath BIIOKEHHBIN
3ampoc, KOTOPBIM OyAeT HCIONB30BaH TOJBKO TMPU HAJUYHH PE3yJbTaTOB.
Hamnpumep, «?cmaptdoH :koa mpousBoauTens ?koj . ?cMapTOH :4acTh 79acTh)
BbIOepeT 10 3ammceit, ecim B oHTOJOTMHM Oynmer 2 cMmaprtdoHa W 5 wacteit y
kaxaoro. Ho, ecmm Oymer 2 cmaprdona m 0 wacTedt y Kaka0ro, TO HUKAKHX
pe3ynbTatoB BeIOpaHo He Oymer. Ilpm s3toM «?cMmapTdoH KO MPOU3BOAUTENS
7xon OPTIONAL { ?cmaptdon :vacth ?49acTth }» BbIOepeT Takke 10 3amuceit B
MepBOM ciydae, HO 2 3amucu Bo BTOpoM (4yacth B pamkax OPTIONAL
YYUTBHIBATHCA HE OYNIET).

5. FILTER({ycnoBue}). Ilo3BosisieT OocTaBUTh B paMKaxX BbIOpaHHBIX 3aruceit
TOJBKO T€, KOTOpble MOAXOASAT T™oxa ycioBue. Hampumep, «?cmaptdoH
:;ron_seinmycka ?rog FILTER(?rox > 18)» mo3BojisieT BbIOpaTh TOJIBKO TE pe-
3yJBTATHI, TJI€ TOJI BBITTyCKa Mo3aHee 18 (CTOUT yUUTHIBATh, YTO €CIHM Yy cMapThoHA

2 TaKWX OTHOIICHHUS M Yy OJHOIO 3HaueHwe Oojbiie 18, a y apyroro MeHslle, TO



caM cMapToH Bce paBHO OyneT BbIOpaH, T.K. OJIHA W3 3alUcel ¢ HUM OyaeT
noaxoauth noa yciosusi). T.k. FILTER He siBisieTcs Tpo¥koii, TO mociie HEro HeT
HEOOXOIMMOCTH HCIMOJb30BaTh pa3ienuTend. TakuxX KOHCTPYKUMH B 3ampoce
MOXXeT ObITh MHOXECTBO. B pamkax ycnoBuii FILTER moryT ucnonb3oBaThes
onepaiuu: &&, ||, <, >, <=, >=, =, |=. Takke MOT'YT UCIIOJIb30BAaThCsI BCTPOCHHBIC
¢yHkuuu, Hanpumep, regex, isLiteral (cnucok Bcex QyHKIMI 37€Ch TPUBOIUTHCS
He OyJIeT U MOXET OBbITh HaliZIeH B JOKYMEHTAIUN).

6. FILTER EXISTS { { Bnoxennas yactb where} }, FILTER NOT EXISTS { {

BioxkeHHas yacTh where} }. Cneunanbsubie Buabl FILTER, koTopsie ocTaBisioT

3aMKCH, 151 KOTOPBIX BJIOKEHHBIN 3alpOC BEpHYI/HE BEPHYJ pPe3yJIbTaThI.

3Hasi OCHOBHBIE€ KOHCTPYKIIMH, COCTAaBUM CIIEIYIOIIMM 3ampoc: BBIOOD
uHpopmau  (UaeHTU(GUKATOP,  KOA  TPOU3BOJAUTENS,  KOHQUTYyparus
Ipoleccopa, €MKOCTh aKKyMYJSTOpa, KOJWYECTBO MEralmuKCelel OCHOBHOMU
KaMepbl, MaroHaiahb dKpaHa) o Bcex cMmapTdonax He ctapee 2018 roma ¢ «Super
AMOLED» skpaHoM.

Heo0xonumo y4uThIBaTh, 4TO 4YacTh MH(OpPMAIMM MOXKET OTCYTCTBOBATb,
HO TIpU DTOM pe3yNbTaT BCE pPABHO JODKEH OBITh MPEACTABICH, 3HAYUT
HEO0OXOAMMO HCIIOIh30BaTh MHOXeCTBO KOHCTpykiuid OPTIONAL. VYcnoBus Ha
roJl U DKpaH SBISAIOTCS O0O0S3aTETbHBIMU W CYIIHOCTH, HE HMEIOUIUE 3TOM
uH(pOpMaIK, HE TOJDKHBI BRIOUpAThCS. Y CIIOBUE HA DKpaH HAKJIAJbIBACTCA Yepe3
MEXaHU3M TpPOEK. YCJIOBHE Ha TOJ JODKHO YYHUTHIBaTh, YTO MOIJIO OBITh
nepen3ganue cMapTPoHa M HECKOJBKO TaKUX OTHOIICHHWH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAIBLHBIM TOJOM WM UCTONb30BaTh KOHCTpYKIio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?xkon ?xoHbUTypalus ?1uaroHanb 7eMKOCTh 7M1

WHERE {

#C TTIOMOIIBIO TTYCTOTO y3J1a OMpe/eNiieM YCIOBUE, YTO BEIOMPAEMBIi

uneHtudukarop goinkeH ObiTh "CMapTdoH" unm ero nojkiacce

?cmaprdon rdfitype [ rdfs:subClassOf* :Cmaptdon ] .



#yCIIOBUE, YTO CBSI3b 'TOJ BBIITYCKA'" JOJKHA CYIIECTBOBATh. Peann3oBaHo
BJIOKEHHBIM yCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKUX T0OJI0OB HE BHIOPATIOCH
HECKOJIBKO 3alucen

FILTER EXISTS {?cmaptdon :roa_Bslmycka ?roa}

#yclioBHE HAa "HOBHU3HY' rojia BBITYyCKa

FILTER NOT EXISTS {?cmaprdon :rox_ssimycka ?roa2 FILTER(?ron?2
<18 (?rox2 > 1000 && ?ron2 < 2018))}

#cuuTtaem, 4yTo AUCIUICH oauH. [[J1si HECKOIBKUX BBIOEpETCS HHPOPMAIIHS
TOJBKO O MOIXOISIITIX

?cmaptdon yacth ?aucmiieit . ?aucmiieit rdfitype Jucmei .

#yclioBHE Ha TEXHOJIOTHIO U3TOTOBJICHHS dKpaHa

?MUCTUTCH :TEXHOJIOTHs M3TOTOBIICHUS JKpaHa
?texnonorus FILTER (regex(?Texnonorus, "super amoled",

"))

#nomnoyHUTEIbHASL BeIOMpaeMast nHGopMaius (Mpy HATHYUH )

OPTIONAL {?cmapTdoH :KOJ_TPOU3BOIUTEINS KO}

OPTIONAL {?cmaptdon :gacts ?uporr . ?mporr rdf:type :Iporeccop .
mpo1 :KoHGUTyparus_1mporeccopa ?KoHGUTyparus }

OPTIONAL {?nucruiet :nuaroHajib dKpaHa ?1uaroHab }

OPTIONAL {?cmaptdon :gacth ?akkyM . ?akkyM rdf:type :AKKymMynsTop .
?akkyMm <http://myontologies.com/goods#eMKOCTbh aKKyMyJsiTopa MA*uq>
?emkocTh } OPTIONAL {?cmaptdon :gacts ?xamepa . ?xamepa rdf:type :Kamepa .

7KaMepa :KOJIMYEeCTBO METamnuKcesiel OCHOBHOW KaMephl ?MmI | |

3ananus
CdopmupoBaths 3ampochI:
1 BEIOOp Bcex cMmapToHOB © HWHPOpMANIMH O HHAX (QHAIOTHYHOU
OMUCHIBAEMOM B paboTe) C aKkKyMyJaTopoM He MeHee 500 MA*u
2 BBIOOp BCEX BapHaHTOB OJIOKOB Kamep cMapTdoHOB ¢ uUX uHopManuei

(amepTypa, KOJIMYECTBO Kamep, IMPOU3BOJUTENb, METANUKCEIN, pa3pelieHue



BUJICOCHEMKH)

3 BBIOOp BCEX BapUAHTOB MOJYJIEH 3KpaHOB ¢ uX MHGOpMaluen (IuaroHanib,
paspelieHue, MIOTHOCTh MUKCENel, TEXHOIOTUS U3rOTOBJICHUS SKpaHa)

4 BbIOOD nepBbIX 10 HOYTOYKOB ¢ X XapaKTEpUCTUKaAMU: KOHPUTypalus npo-
1[eccopa, TaKTOBas YacTOTa, JMAaroHallb HSKpaHa, pa3pellieHHe dKpaHa, pa3sMmep
ONEpaTUBHOM MaMATH, pa3Mep HOCUTENS HH(OpMALUMU, TUI HOCUTENS HHGOP-

Maluu, CIinCOK pa3bCMOB

Hanuncanue npaBui ¢ HCnosib30BaHueM si3bika SWRL

B pamkax mocnenneit paGoTel HEOOXOIUMO CHOPMHUPOBATH B OHTOJOTHH
npaBuja, KOTOpPHIE TO3BOJIAT, YYUTBHIBAS OCOOCHHOCTH TpeAMETHON o0JacTu,
¢bopMupoBaTh BBIBEIICHHBIC OTHOIIEHUA. J[J1 mpuMepa paccCMOTpPUM IIPaBUIIO,
KOoTOpoe Oyner oTMe4yaTh CBEISHHUSI 00 akKKyMysiasTope cmapTgoHa Kak
COMHHTEJbHBIE, €CJIH 3asBJIEHHOE BPEMS pabOTHI B pEKUME Pa3roBopa MpeBbIIIAeT
«EMKOCTb akkymyJsitopa / 250%.

SWRL [9, 10] no3BoJisIET COCTaBIISITh IPaBUIIa, SBISIONIUECS UMILIMKAIAEH
MEXIY NPEAINOChUIKOA U cieAcTBueM. llociie 3amycka MexaHu3Ma pacCyx ICHUN
OHTOJIOTHSI OyIeT W3MEHATbCA B COOTBETCTBMUM C OTUMU MPaBUIAMH.
[IpennoceuikaMu U CIEACTBUSIMHU SIBIISIFOTCS] BRIPAKEHUS HA OCHOBE MPEANKATOB (B
TOM 4YHCJI€ CO3JaHHBIX B paMKax OHTOJIOTHWi). PaccmMoTpuM cHHTaKcuc Ha
npuMepax:

1 Cmaprdon(?x). O3nauaet ?x rdfitype :Cmaprdon (?x aHajgorudex
nepeMeHHbIM B s3bike SPARQL)

2 yacTh(?x, ?p) — o3Hayaet ?x :vacth ?p. Takum oOpa3oM MOKHO 3amucaTh
MpeUKaT Ha OCHOBAHUH JTI000T0 co3manHoro data miau object property.

3 Cmaprdon(?x) * gacTs(?X, 7p). onepanus «andy» 3aMUChIBAETCS KaK «*».

4 Cwmaptdon(?x) » wvactb(?x, 7p) -> sBusercs_4vactbio(?p, 7x). Onepanus uMm-
TUTMKAIIMY 3aMUChIBAETCA KaK «->«. JlaHHOEe MpaBuIIo ONpeeiieT aKCHOMY O TOM,

YTO €Clid 7X SIBIETCS CMApT(HOHOM U COAEPIKUT YaCTh 7P, TO TAKIKE MOMKHO



CKa3aTh, 4TO ?p sABJsieTCs 4acThio ?X. [lonoOHOE nmpaBuio renepupyercs
aBTOMAaTHUYECKH B COOTBETCTBUH C mojeM «inverseOf», KoTopoe Mbl yKka3blBajau B

MPOLUIBIX paboTax.

ns BCTPOECHHBIX MPEIUKATOB [9] oynyT HEO0OXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menbiiie win paBuo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo Mmenbiie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?7x Gosbliie win paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo Oonbiie ?y); swrlb:divide(?x, ?y, ?z) (B
?X pe3ynbTat onepaunuu ?y/?z).

JIIst OTNIagKM YCIOBHBIX YAaCTeW NPABHJI MOXKET HCIOJB30BAThCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT WHCIOJb30BATHCS TOJIBKO IIPEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH moO3BOJsAET OTOOpPA3HTh IOJIH30BATEIIO BCE
NEPEUNCIICHHBIC CYIIHOCTH, JJISI KOTOPBIX aKTHUBHPOBAIUCH MPEIMOCHIIKH. TakKuM
o0pa3oM MOKHO MpeoOpa3oBaTh MPAaBUIIO B aHAJIOT 3alpoca U MPOBEPUTH, YTO OHO
NPUMEHSIETCS JJI 3aIUIAHUPOBAHHBIX CYIIIHOCTEH.

Chopmupyem SQWRL mpaBuino mo 3agaHHbIM B paboOTe KPUTEPUSAM:

A Bpe-

«Axkkymynartop(?a) "~ eMKOCTb akkymyjsatop MA u(?a,  ?v)
Ms_paboThl B pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» VMeHHO Takue 3alUCH O
aKKyMyJsiTopax OyayT OTMEYaThCs COMHHUTENbHBIMU. YTOOBI MPOBEPUTH
KOPPEKTHOCTh YCJIOBHH JAaHHOTO TMpaBWJIa CJIEAYET pPACCMOTPETh I KaKUX
aKKyMYJISITOPOB 3TO TpaBWiIO OyneT cpabarbiBaTh (BBIOpaTh HIACHTU(DHKATOP
AKKyMYJISITOpA, 3asIBJICHHOE BpeMsi paObOTHI ¥ BRIUMCICHHOE BpeMsl paboTh).

Jns nocryna k SQWRL nHeobxoauMo akTuBHpoBaTh BKIAAKY «Window ->
Tabs > SQWRL Taby (puc. 24). Jlanee HeoOXoauMo co3aaTh npaBuiio (puc. 240)
¥ BBECTH €ro Tejo (puc. 258). Jlanee HEOOXOAMMO BBIIECTUTH MPABUIIO M HAXATh

KHOIIKY 3anycka (puc. 24a, puc. 24B). Ilocie sToro pesynbrar pabOTbl MOKHO

YBHJIETh Ha BKJIAJIKE, COOTBETCTBYIOIIIEH MMEHU TIpaBmiIa (puc. 25r).



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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) v Search...
DL Query x| ontoGraf x| SWRLTab x|SQWRLTab  x|SPARGL Query
Active ontology x| Entities x | Individuals by class
Name Query Comment
S1 AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
1S3 |AkymvisTop(?2a) ! eMKOCTE _aKKVMVIS £ a BDEMA D3 [————

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

Puc. 24 Bxianka SQWRL B cucteme Protégé (a — cmicok co3iaHHbIX TIPaBuil; 0 —
KHOIIKH CO3/IaHUsI HOBOTO TIpaBWJjIa U PEAAKTUPOBAHMS BBIJCICHHOTO; B — KHOIKA
3amycKa BRIOPAaHHOTO MpaBUIIA)

VY6enuBIKch B KOPPEKTHOCTH YCIOBHOW YaCTU MPaBUIIa, MOXKHO MEPEHECTH
ero B ciucok SWRL npasun (Window -> Tabs -> SWRL Tab) u u3MeHHUTH €ro
3akmrouenne. Ha panHoi Bkiaake yxke orobOpaxatorcs Bce SQWRL mpaBuia,
OJIHAKO OHHM OTMEYEHBbl KaK HEaKTUBHbIC. MOXHO WIM W3MEHUTHh TMPABUIO H
OTMETUTH €T0 aKTUBHBIM WJIU CO37]aTh HOBOE. YCJIOBHAs 4acTh MPABUJIA OCTACTCA

NpeXHel, a 3akimoueHueM Oyner sBisAThesa «ComHuUTENbHO(?a)»  (Takxke

HEO0OXOMMO CO3/1aTh COOTBETCTBYIOIIUN KJIacc).



File

Name _
[s3 rch...
Comment
DL ad| =
Active| Status

|ok

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

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bkimanka SQWRL B cucreme Protégé (a — okHO perakTupOBaHUs MMPABUIIA;
0 — UM MpaBuia; B — TEJO MPABUJIA; T — PE3yJIbTAThI BHIMOJIHEHUS IPaBUIIa; /1 —
KHOITKa Mepe3aIycKa MpaBuiia)

Tenepp HeoOXOAMMO 3amyCTUTh TMPABWIO, MPEIBAPUTEIHHO 3arpy3uB

MOHATHS U3 OHTOJIOTHH (puc. 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 Bxnanka SWRL B cucteme Protégé (a — akTHBHOCTH MpaBuiia; 6 — KHOIKA
3arpy3KH MOHSATHI/aKCUOM W3 OHTOJIOTHH M CIIMCKA MPAaBWII; B — 3aTyCK BBIBOJA HA

OCHOBC IIPAaBUJI; I' — BHCCCHUC BLIBCACHHBIX MOHSITUH B OHTOJIOTHIO, O — CIIMCOK



BBIBE/ICHHBIX TTOHSTUI; € — HACTPOMUKH BHIBOJIA)

[locrie 3TOr0 MOYXHO O3HAKOMUTBHCS C BBIBEACHHBIMM aKCHOMaMH (pHC.
26.1). B cnyuyae HacTtpoek mo ymondanuio ux Oyzaet 6ombiie 100. 9To cBs3aHO ¢
TEM, YTO BBIMOJHSIETCS MHOXECTBO CTAHJIAPTHBIX MpaBWwi (HampuUMep,
(opMHUpOBaHUE HOBBIX OTHOUIEHUH B COOTBETCTBUM C omucaHueM «inverseOf»).
Jlnst Hamero mpuMepa 3To HeoOsA3aTenbHO. [losTomy MoxkHO Ha BKiaake «OWL 2
RL -> OWL2RL Control» BeIKIIOUNUTH BCE TAaOJUIIBI CTAaHAAPTHBIX NpaBuil. [locie
ATOrO0 B BBIBEICHHBIX aKCMOMAaX OCTAHYTCA TOJIbKO aKCHOMBbI, MOJYyYEHHBIE C

NCIIOJIb30BAHUCM CO3JaHHOT'O IIpaBUJIA.

3aganus
1 CdopmupoBaTh MHUHUMYM S TpPaBWI, BBISIBISIONMINE COMHUTEIBHBIC
OTHMCAHUs PA3JIMYHBIX XapaAKTEPUCTHUK.
2 ChopmupoBath TpaBUIO, KOTOPOE B  3aBUCHUMOCTH OT EMKOCTH
aKKyMyJIITOpa, TaKTOBOM YacTOTHI TIpOIlecCCOpa, paspelieHrus HKpaHa U ero
nuaroHanu OyaeT ¢opMupoBaTh MPUMEPHOE BpeMsi aBTOHOMHOM pabOThl HOYTOYKa

B peXKHUMaxX: Urpa, pabora, O’KuJaHuE.

JlaGopaTtopHbie padoTsi 6.

Pa3paboTka yueOHOMN IKCTIEPTHOM CHCTEMBI.

Bonpochl (KOMIeTeHIIMHU, HABBIKH) 111 OCBOCHMS
/. I3y4nTh IpUMEpPBI MOCTPOEHUS SKCIEPTHBIX CUCTEM.
8. Hayuuthcs co3naBaTth U pegaktupoBaTh 0a3y 3nanuii JC.

9. Hayunthcst peann30oBbIBaTh U TECTUPOBATH 0a3y 3HAHMIA.

TeopeTnyeckas 4acThb
OkcnéptHas cucréma (JC, aHrn. expert system) — KoOMIbIOTEpHAsI CHCTEMA,
CIIOCOOHAsT YacCTHYHO 3aMEHHUTh  CICIHAIUCTA-dKCIIepTa B pa3pelicHUU

npobnemHoir  curyauun. CoBpemeHHble OC  Hauanu  pa3padaThiBaThCs



WCCIIEIOBATENSIMU HMCKYCCTBEHHOro wuHtemiekta B 1970-x romax, a B 1980-x
MOJIYYHJIA  KOMMEpUYECKOe TMOAKperuieHne. [IpeamecTBeHHUKaMu  3KCIIEPTHBIX
cucteM Obutu mpemnoxkensl B 1832 rogy C. H. KopcakoBbeiM, cO34aBIIMM
MEXaHMYECKUE YCTPOWCTBA, TaK Ha3bIBaGMbIE «UHTEIUICKTYaJIbHBIC MAITUHBIY,
MO3BOJISIBIIIME HAXOIUTh PEIICHHWS 1O 3aJaHHBIM YCIOBHSM, HalpUMeEp,
oTpenensaTh Hauboyiee MOAXOJIINE JIEKapCTBa MO HAOJIOJaeMBbIM Yy MaIeHTa
CUMIITOMAaM 3a00JIeBaHUS.

B wHpOpMaTHKE SKCIEPTHBIC CHCTEMBI PAacCMATPHBAIOTCS COBMECTHO C
06azamu 3HaHu# (0a3a 3Hanuil (B3; anrn. knowledge base) B undopmaruke u
MCCIIEJIOBAHUAX MCKYCCTBEHHOTO MHTEJIEKTa — 3TO 0CO0O0Tro poja 6a3a JaHHBIX,
pa3paboTaHHass IS ONCPHPOBAHUSA 3HAHUAMH. ba3a 3HaAHUH  COJCPIKUT
CTPYKTYPHPOBaHHYIO HH(POPMAIIHIO, TTOKPBIBAIOIIY0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL  WCTIOJIb30BaHUSl KHOCPHETHYECKHMM YCTPOWCTBOM (WJIM  YEIIOBEKOM) C
KOHKpeTHOW 1enbio. CoBpeMeHHBbIE 0a3bl 3HAHHM pabOTalOT COBMECTHO C
cCUCTeMaMu ToMcka WHPOPMAIMKM, HMEIOT KIACCU(PUKALUOHHYIO CTPYKTYPY
(xnaccudukanus (kinaccupunuponanue) (oT jat. classis — paspsan u nar. facere
— JienaTb) — OCOOBIM ciydail MpUMEHEHUs JIOTHYECKOW omeparuu JejIeHus
o0beMa TMOHATHS, MPEICTABIAIONINNA CO00H HEKOTOPYIO COBOKYMHOCTH JEJICHUM
(memeHue HEKOTOPOTO KJacca Ha BHIBI, JCJIEHWE STUX BUJAOB M T.1.) U dopmar
MpEJCTAaBICHUS 3HAHUM (MPEACTaBJICHUE 3HAHUNM — BOIMPOC, BO3HUKAIOUIUNA B
uHpoOpMaTHKE — C TOA0OPOM TPECTABICHHUS KOHKPETHBIX M OOOOIIEHHBIX
3HAHWM, CBEJIeHUH 1 (HaKTOB JJIA HAKOIUICHUS U o0paboTku nHpopmarmu B DBM.
I'maBnas 3agaya B uckyccTBeHHOM wuHTeuiekre (M) — HayuuThCs XpaHUTH
3HAHHS TAKUM 00pa30oM, 4TOOBI MPOTrpaMMBbl MOTIIM OCMBICIIEHHO 00pabaThiBaTh UX
U JOCTUTHYTH TEM MOA00HS YETOBEUECKOTO HHTEIUICKTA).

[TonmHOTIEHHBIE 0a3bl 3HAHUWI conepkar B cebe He TOJNBKO (DAKTUIECKYIO
uHOpMaIMIO, HO W TpPaBWIa BBIBOJAA, JIOMYCKAIOIME aBTOMATHYECKHE
YMO3aKJIOUCHUS O BHOBH BBOJIMMBIX (DaKTax M, KaK CJIEICTBHE, OCMBICICHHYIO
00pabotky wuHopMarmu. OOMacTh HAyK 00 MCKYCCTBEHHOM HWHTEIIJIEKTE,

Hn3ydaroniasia 0a3pl 3HAHMH | MCTOAbI pa6OTBI CO 3HaHHsMH, HA3BIBACTCA



WH)XEHEepUeW 3HaHUM) KaK MOJIeNId TOBEJICHUSI SKCIEPTOB B OMpPEICICHHON
00JlacTU 3HAHUM C UCIIOJIb30BAHUEM MPOIEAYP JIOTMUYECKOTO BBIBOJA U MPUHSATHUS
peueHuid, a 6a3bl 3HAHUM — KaK COBOKYIHOCTh (DAKTOB W MPaBUJ JIOTUYECKOTO
BBIBOJIa B BEIOPAHHOM MPEAMETHON 001aCTH IEATeIbHOCTU. B HHCTpyMEHTAbHYIO
CHUCTEMY BXOJST MOMUMO OIHUCAHHOM BBIIIE HKCIEPTHOM O00O0JIOUKU MpOrpamma-
peaakTop 06a3 3HaHWI | Mporpamma JOTUYECKOTO BbIBOJIA.

Imanwvt pazpadomru IKCNEPMHBIX CUCIEM:

1. Uoenmugpuxayus.

Omnpenenenue y4acTHMKOB M HMX pOJEd B IpOLEcCE CO3MaHud H
AKCIUTyaTalluu SKCTIEPTHOM CUCTEMBI.

B npouecce co3maHus  AKCIEPTHOM CHUCTEMBI MOTYT  y4acCTBOBATh
CJIEYIOLINE CTECIUATUCTBI: UHKEHEPhl MO 3HAHUSIM, SKCIEPThI, MPOTrPaMMHUCTHI,
PYKOBOJMTENL MPOEKTA, 3aKa3uuKkU (KOHEUYHbIE Mojb3oBarenn). [lpu peanuzanuu
CPaBHUTENIBHO MPOCTBIX IKCIEPTHBIX CHUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponbp uwH)XeHepa MO 3HAHMSM - BBIY)KHMBaHHE NPO(ECCHUOHATBHBIX 3HAHUNA W3
AKCIIEPTOB M MPOEKTUpOBaHME Oa3pl 3HAHUM OSKCHEPTHOM CHUCTEMBI U €€
apxuTekTypbl. [Iporpammuct He0OX0AUM TIpU pa3pabOTKe CHEUATU3UPOBAHHOTO
JUISE  TaHHOW OKCIEPTHOM CHCTEMBI MPOTPaMMHOTO oOecreueHus, Korjaa
MOJIXOJISAIIEr0 CTaHIAPTHOrO (HampuMmep, O0OJOYKH IJIsi CO3JaHUsl SKCIEPTHOM
CUCTEMBI) HE CYIIECTBYET WJM €ro BO3MOXXHOCTEH HE JOCTATOYHO U TpeOyroTcs
JOIIOJTHUTEIIBHBIE MO YJIH.

B npouecce »skcrumyatanuy MOTYT IPUHMMATh Y4YacTHE KOHEUYHBIE
MI0JIb30BATEIN, SKCIIEPTHI, aIMUHUCTPATOP.

Ha sTom sTane pa3paboT4uK JOJKEH OTBETUTH HA CIEAYIOUIUE BOMPOCHI:

- Kakoii knacc 3aj1au JOJKHA pelaTh SKCIepTHas cucrema?

- Kak 51t11 3314 MOTYT OBITh OXapaKTEPU30BAHBI UM OIIPEICIICHBI?

- Kakue M0>XHO BBIIETTUTH NMOA3a1a4n?

- Kakne nucxo1HbIe TaHHBIE JOJKHBI UCITOIb30BATHCS JJIs1 PEIICHUS !

- Kakne noHATHS U B3aUMOCBSI3M MEXAY HUMH UCIIOJIb3YIOTCS MPU PELICHUN

3aJla4d YKcrepTamu’?



- Kakoll Bu1 UMEET pellieHne, U KaKue KOHUEIIMU UCTIOJIB3YIOTCS B HEM?

- Kakune acnekTsl onbITa 3KCnepTa CyIIECTBEHHBI IS PEIICHUS 3a1a4n?

- KakoBa npupoja u 00beM 3HaHUI, HEOOXOAUMBIX JIJIsl pEIICHUs 3a0a4u?

- Kakue npensiTcTBUs BCTPEUYAIOTCA MPU PEIICHUM 3a/1a4?

- Kak 3T momMexu MOTyT BIUATH HA PELICHUE 3a1a4?

2. Konyenmyanuzayus.

Ha sTom sTane pa3paGoT4yuK JOKEH OTBETUTH Ha CIIEAYIOIIUE BOMIPOCHI:

- Kakue Tumnbl TaHHBIX HY>KHO UCTIOJIb30BaTh?

- UTo U3 JaHHBIX 337]aHO, a YTO JOJIKHO OBITh BHIBEACHO?

- meroT m noa3agaym HauMEHOBAHUSA?

- IMeroT u cTpateru HauMEHOBAHUA?

- HNmeroTcs M SICHBIE YaCTUYHBIE THUIOTE3bl, KOTOPBIE IIUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanu3zanusi.

4. Peanu3aiiusi MpOTOTUITHON BEPCUM.

5. TectupoBaHue.

6. [lepenpoexkTHpOBaHNE TPOTOTUITHOW BEPCHUHU.

Ha3nauenue, 603mo0icHOCMU U HNPUHUUR padomvl  OAlleco6CKOIl
cmpamezuu OUeHKU 86160008

baliecoBckass cTpareruss OLIEHKA BBIBOJOB - OJHA W3 CTPaTEeruu,
MIPUMEHSIEMBIX ISl OLUEHKH JIOCTOBEPHOCTH BBIBOJOB (HAmpuMmep, 3aKIIOUeHUMN
MPOAYKIIMOHHBIX MPABHII) B 3KCHEPTHBIX cuctemax. OCHOBHas ujaesa 0aliecOBCKOM
CTpPaTErMy 3aKIIF0YaeTCsl B OLEHKE BEPOATHOCTM HEKOTOPOTO BBIBOJA C YYETOM
(bakTOB, TOATBEPIKIAAIONTUX UITU OTMPOBEPTAIOIINX STOT BHIBOJI.

BeposiTHOCTH  OCylIeCTBIICHUMS HEKOW rumnotre3sl H npu  Hanudum
ONPENICNICHHBIX MOATBEPAKAAIOINX CBUACTENLCTB E BBIUMCISAETCS HAa OCHOBE
anpUOPHON BEPOSITHOCTU 3TOM THUIOTE3bl 0€3 MOATBEPXKAAIOIIUX CBUACTEIBCTB U
BEPOATHOCTENW OCYIIECTBICHUS CBUAECTEIBCTB MPU YCIOBUAX, YTO TMIOTE3A BEPHA

WJIA HEBEPHA.



3nauenuss P(E/H) u P(E/meH), mnoncraBnennsie B Teopemy baiieca,
MO3BOJISIFOT BBIYMCIIUTH AlOCTEPUOPHYIO BEPOSITHOCTh MCXOJ1A, T.€. BEPOSTHOCTb,
CKOPPEKTUPOBAHHYIO B COOTBETCTBMHU C OTBETOM MOJIb30BATENsl HA JIAHHBIN
BOITPOC:

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

7M1

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

IIpumep npumenenus baiiecosckou cmpame2uu OYeHKU 86160008

B skcniepTHBIX cucTEMax sl COCTaBIECHUSI IPOTHO30B MOTOJIbI BEPOSITHOCTh
JOXKJs Ha CIEeNYIOUIMI JeHb OMNpeNeNsieTcs C y4eToM TpeX (akTopoB: BETep,
BJIQXXHOCTh, OOJAaYHOCTh (B JeHb HaOmwoaeHus). 3a 173 gus (u3 Hux 53

}IO)K}IJII/IBI)IX) HaKOIUICHBI CTATUCTUYCCKUC JAHHBIC, IPUBCIACHHLIC B Ta6HI/IIIC.

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

[IpuBenenHbie B TaOJMIIE aHHBIE O3HAYAIOT, HANPHUMEP, CIEIyIOLIEEe: 3a
nepuo HaOmoaeruit (173 mus) cnabwiii Betep Habmogancs 71 menb (71=19+52).
B 19 cayuasx Ha cienyroomuil JeHb morojaa oblia JOXKIJIUBOM, B 52 ciyyasx - 6e3
OCaJKOB.

B HexoTophiil neHp HaOMIOmaeTCs clienylolas IOrojia: CUJIbHBIN BETEp,
BBICOKAsl BJIAXHOCTh, 00J1auHO. TpeOyercss HAWTU BEPOATHOCTH JOXKIJIUBON

II0roJbl Ha CJ'IGI[YIOH_II/Iﬁ JACHDb.



B nmanHOM ciiyyae B KadecTBe THIIOTE3 PAacCMaTPUBAIOTCS COCTOSIHUS
noroAsl Ha cueaywomuid aesb: H1 - goxns, H2 - moroma 6e3 ocaakos.
CBHUIETENBCTBOM 37ECH SIBISIETCS COYETaHUE TpeX (PaKTOPOB, XapaKTEPHU3YIOLIUX
MOroAy B JI€Hb HAOMIOACHUS: BETEp, BIAKHOCTh U OOJAYHOCTH (MOKHO CKa3aTh,
YTO B JAHHOM CJy4ya€ HCIHOJB3YIOTCS TpPU CBUIETEIbCTBA); OOO03HAYUM OTH
¢akropsr kak E1,E2, E3. OO0Oo3nauum HaOdrogaeMoe coyeTaHue (PaKkTopoB
(cusIbHBIN BeTep, BHICOKAS BIaXKHOCTh, 001a4HO0) Kak coobiTue E.

OnpenenuM BEpOSITHOCTH, HEOOXOAMMBIE [IJIi pacyeToB IO Qopmylie
baiieca. AnpuopHbIE BEpOSTHOCTH THUIOTE3 (TO €CTh BEPOSTHOCTH AOKAS H
norojibl 6€3 ocajkoB, 0e3 yueTra HaOII0aeMOr0 COCTOSHUS MTOTOIbI):

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

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

HaGmromaemoe cBHIETENBCTBO (COCTOSIHUE MOTOJbI B JCHb HAOJIOJICHUSA)
IpeJICTaBIsIeT cO00M coueTaHue TpeX COOBITUI, HAOII0IAaEMbIX BMECTE: CHIIBHOTO
BETpPa, BHICOKOM BIKHOCTU U 0OMayHOCTU. CunTas 3TU COOBITHS HE3aBUCUMBIMU
(TO ecTb cuuTasi, HaMpPUMEpP, YTO BIIAXKHOCTH HE 3aBUCUT OT OOJAYHOCTH, U T.I.),
MOKHO HAWTH YCIIOBHBIE BEPOSTHOCTU CBHUJETENHCTBA MO (HOPMYJIE YMHOKEHHUS
BEPOSITHOCTEN :

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

Haiinem BennuuHbI, HEOOXOAUMBIE JUIsl PUMEHEHUSI (POPMYIIBI YMHOKEHUS
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.

3nech, nHampumep, P(E1/H1)- BeposiTHOCTH TOro, 4TO B TEKYIIUWA JEHBb
HAOMIOJaeTCsl CHJIBHBIA BeTep, MPH YCIOBUH, YTO CIEAYIOUIMH JAeHb OyaeT
JNOXKUIMBBIM. JTa BEJIMYMHA IIOKA3bIBAET, HACKOJBKO YacTO HaOIIOJaeTcs
CWJIbHBIN BETEP B AHM, MPEIIECTBYIOMINE JT0KIJTUBOI MOT0IE.

[loacransst HaliileHHbIE BETUYUHBI B (DOPMYITy YMHOKEHHUSI BEPOSITHOCTEH,

MOJTYYHM:



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

3nech, Hamnpumep, BenuuumHa P(E/H1) - BeposiTHocTh HaOmomaemMoro
COCTOSIHUS MOroJibl (CHJIBHOTO BETpa, BHICOKOW BIAXXKHOCTU M OOJAYHOCTH) IpPH
YCIIOBUU, YTO CIENYIOUUN AeHb OYAET 10K IJIMUBBIM.

[Ipy mocTpoeHUH 3KCHEPTHBIX CHCTEM YacTO MCHOJB3YIOT BEPOSITHOCTHBIN
nonxoa. Cocrapinsis 06a3y 3HAHUN, MPUMEHSIOT HKCIEPTHYIO MATPUILY, UMEIOIIYIO

CIEIYIOIIUMN BU:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 3aJlaHHON MPEAMETHOU
obOnacTt, OyKBHI a, b, ..., t B MaccHBe O3HAYarOT BO3MOXHbIE BApUAHTHI OTBETOB.

Marpuna qoKHa COJIepkKaTh BCE 3HAHUS SKCIIEPTa [0 JAHHOMY IIPEAMETY.

O6nactp 3ampocoB - Ta 00J1aCTh, B KOTOPOM DKCIEpPTHAsI CUCTEMa JIOJDKHA
OBITH SKCIIEPTOM.

Bo3moxHble  BapuWaHTbl OTBETOB B  OKCIEPTHOM  MATPHUILE  HOCST
BEPOSITHOCTHBIN Xxapaktep. OHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HaBEPHSKA JIOJDKHO IMPOU30MTH, TO BEPOSATHOCTH €ro MNosBicHUs paBHa 1. Ecin
cOOBITHE HE UMEET IIaHCa MPOU30UTH KOT1a-TM00, TO BEPOSITHOCTD €r0 MOSBIICHUS
paBHa 0. Eciu sxe coObITHE PAaBHOBEPOSTHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEPOSATHOCTH €ro mnossieHus paBHa (0,5. Bce ocTanpHbIE BO3MOXHBIE
CJIy4dau JIEXKaT B YKa3aHHOM JIMAIla30He.

[Tpumep:

3aBTpa OyJeT n0Xab 3aBTpa N0KAs HE OyneT

Cripo 0,6 0,4

Cyxo 0,45 0,55






Sanam/m AJIAA BBIIMMOJTHEHUA U METOAUYECKHUE PEKOMEHAAlINHA

3amanue 1

Coznate mpoctyto 0a3y 3HaHud «Thl  reliMep?», pemarouiedl 3anauy
Kkiaccudukanuu (C 4eTKOU JJOTUKOM).

B a1oit B3 OyzaeT 2 paBHOBEPOSTHBIX UCXO/A: «TEUMEP» U «HE TeHMep».

AnpuopHsie BeposiTHOCTH 000ux ucxonoB paBHsl 0.5 (P(H) = 0.5), 1.e. runotessl,
9YTO HayrajJ BbIOpaHHBIA 4YENIOBEK SBISICTCS WJIA HE SBISIETCA TelMepoM,
PaBHOBEPOSITHHI (ITPH ATOM CyMMa alpHuOPHBIX BEpOSTHOCTEH paBHa 1, T.e. B 6aze
3HAaHWH TPUBEJICHBI BCE BO3MOXKHBIE HCXO/IbI).

Kaxmoe yTBepkaeHHuEe YETKO OTHOCUT UCIIBITYEMOTO K OJHOM M3 ITHX KaTerOpuH,
T.€. €CJIM ISl IEPBOTO BOIpoca JUIsl ucxoja «reitmep» Oyzaet 3anuch 1,1,0, To s
ucxoja «He reimep» 3amuch Oyner 1,0,1.Takum obGpazom, Py u Pn mist kaxmoro
BOIpoca paBHbI JuO0 1, 6o 0, mpu 3TOM BO BTOPOM MpaBUJIC ATHU 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTENIBHO IMEPBOr0 MpaBuja). TO MPUBOIUT K TOMY, UTO
MaKCHUMaJIbHO YyBepeHHbI oTBeT («TouHo na» unu «TodyHO HET») Ha JHOOOM
BOMPOC OJTHO3HAYHO KJacCU(UIUPYET MOJIb30BaTelNs Kak reiMepa win He reimMepa
(cm. Tabmuy 1).

(ITpumeuanue: He cineayeT ykasbiBaTh Py u Pn paBHBIMH Ipyr Apyry, T.K. 3TO
O3HAYaeT, 4YTO JIaHHOE CBUJETEIbCTBO HE BIIMAET HAa BEPOSTHOCTh MCXOHA, T.C.
OECCMBICIIEHHO €T0 YIIOMUHATh).

[IpencraBum npaBuia, ucnonbzyeMmble DC «Twl relimep?y», B BUAC TaOJIUIIBL.

Tadauuna 1
Ne YrBep:xaenne / Bonpoc 3akiouenue /
n/n Hcxon
reumMep HE
rerumep
1. TsI urpaens B KOMIBIOTEPHBIE UTPHI IO 6 U Ooee 1 0
9acoOB B CYTKH
2. Ts1 Opocaents Bce fena paau HOBOW UTPHI 1 0
3. Ot 3D-action urp y Te€0s1 KPY>KUTCS TOJIOBA 0 1
4, Tsl HU 32 YTO HE MOTAIIUIIB CBOM KOMIBIOTED K nipyry | 0 1
JUTSI OpPTaHU3AIUU COPEBHOBAHUM 10 CETH
5. Thl B OCHOBHOM TPATHIIb AECHBI'Y U HA HOBBIN 1 0
WTPOBOM JWCK WJIM HA alTPeR] KOMIbIOTEPa
6. Trl He monb3yenibes "Mblbi0" B 3D-action urpax 0 1




B ¢opmate 6a3b1 3HaHUI JaHHBIE TAOIUIIBI OyIYT 3aMUCaHbl B BUJI€ BOIIPOCOB U
HCXOJIOB, MPUBEJICHHBIX HUXKE.

Bomnpocsr:

Thl urpaems B KOMIbIOTEPHBIE UTPHI 110 6 U O0JIee YacoB B CyTKHU?
Tr1 Opocaenib Bce fena paau HOBOM UTPhI?

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

Thl HU 32 YTO HE MOTAIUIIb CBOM KOMIIBIOTEP K APYTY AJIsl OpraHu3aluu
COPEBHOBAHUI MO CETU?

Thl B OCHOBHOM TpATHIIIb ICHBI'M WJIM HA HOBBIM UTPOBOM JUCK WJIM HA anTpeil
KoMIbtoTepa?

Tl He monb3yembes "Mpimbi0" 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
Ecimu peanuzoBbeiBaTe aaHHyro b3 B mporpamme «Mamasgs OxcnepTHas

Cuctemay, To OHa OYJIeT BBITJISIETh CIASAYIONIUM 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

3amanue 2

Ha ocHoBanme paccMOTpPEHHOro MpuMepa MOMpOOYyHTE COCTABUTH COOCTBEHHYIO
b3 Hanpumep miIsi TUAarHOCTHKU COCTOSHHUS 3J0pPOBbSl YUYEHHMKOB WJIM aHAJIM3a
00€CIIeYeHHOCTH JTUTEPATypOi y4eOHOTO Mmpoliecca



JlabopaTopHnas padora 7.

AHanu3 cylecTByOIKUX 00pa30BaTEIbHbIX MIAT(HOPMEHHBIX PEIIECHUH.

Bonpocs! (kOMIeTeHUMH, HABBIKH) /IJI51 OCBOCHUS

10. N3yunts BO3MOKHOCTH CYILIECTBYIOINX POCCUNCKUX
00pa30BaTEIbHBIX OHIANH-TIIATPOPM.

11. Hayuutbcst ananmu3upoBath 00pa3oBaTelbHBIE POCCHUMCKUE U

3apyOeKHbIE OHJIANH-TIIaT)OPMBI.

332]21HI/IH AJIA BBIIMMOJTHEHUA U METOAUYECCKHE PCKOMEHAAIINHA .

3axanue 1

Hcnonb3ysl IPUBEICHHBIN HIKE CIUCOK POCCHUUCKHMX 00pa30BaTeIbHBIX OHJIAWH-
wiatgopM, a Takke JPyrue WHTEPHET-UCTOUYHHUKH COCTABHTE CBOJHYIO TaOJIHINY
(Ha3zBaHue IIATGOpPMBI, 00pa3OBaTEIbHBIC 3aJlauH, MPEIoJIaracMblii BO3pacT
yUYalIuxcs, BOSMOKHOCTH HCIIOJIb30BaHHUS B y4eOHOM TIpoIecce, MPEeUMYIIeCTRa,
HEJIOCTATKH ).

Cnucok poccuiickux u 3apy0exicHbviX OHAaiH-naam@opm

= VHUBEPGPUIM

VYuupepcapuym  (http://universarium.org/) — mpoexr,
NO3UIMOHUPYEMBIN  Kak poccuiickas MOOC-mmardopma. 3amyuieH mpu
noAaep:kke  AreHTcTBa  cTparermueckux uHunuatuB U PUA-Hosoctu.
Pa3zpabateiBatoT cOOCTBEHHBIE KYpChl COBMECTHO C POCCHUMCKUMHU BY3aMH H
MBITAIOTCS TIOMYYUTh TIPABO BBIJABATH CEPTH(PHUKATHI TOCYJAPCTBEHHOTO 00Opasia
TE€M, KTO YCIEIIHO NPOXOAUT Kypchbl. Ha 1aHHBIE MOMEHT TpH Kypca YiKe
3alyIIEHbl, TOTOBITCS K 3allyCKy HOBBIE Kypchl. ECTh IUIaHBI MO MEPEBOAY CBOUX
KYpCOB HA aHIJIMMCKUM SI3bIK M BBIXOJ HA EBPOIECUCKYI ayauToputo. Kypcsl
MO3UIIMOHUPYIOTCSI KaK OTAEIbHBIE KYPChI, KOTOPbIE MOTYT OBITh BCTPOCHBI B
O06npImmie  oOpas3oBaTenbHBIE MporpamMMbl. Pa3pabatbiBatoTcsi COBMECTHO C
MpenojaBaTesiMi, MOYTH BCE MPENOAaBaTelIN-aBTOPbl CTAPTOBBIX KYpCOB — W3
MI'Y um. Jlomonocosa.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) —  mmarpopma  mus




IIPEIOCTABIICHUS o0pa30oBaTeIbHBIX KypCOB o OM3HEC-TeMaTUKaM.
OpuentupoBaHbl Ha npodeccuoHanoB. [lo uroram mpoxoxkaeHUs] KypCOB MOXKHO
nonyuuth ceptudukat Eduson. Kypcel miatHble, 1 Koprniopanuid €CTh BapyuaHT
MOAMUCKH Ha BCE Kypchl cpady. EcTh OecriaTHble KypChl, HO OHH, KaK MPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHbIMM  cujaMu. IlmatHble  Kypcbl — CcO3Jar0TCs
MPENOIaBaTeNs MU U3 W3BECTHBIX YHUBEPCUTETOB, B OcHOBHOM u3 CIIA, ecTb
TaKK€ KypChbl OT POCCUUCKHX aBTOPOB. [IpoekT HalelieH M3HadyalibHO Ha CTPaHbI
BRIC, craproBan Ha aHTTTUHCKOM SI3BIKE, PYCCKUHM S3BIK OBLIT 0OABJIEH MO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — IlpoekT mno3UIMOHUPYETCS Kak
wiargopma OHJIAWHOOYUYEHHUS JJIsl paCIpOCTpaHeHUs! KaK OTIEIbHBIX KYypCOB, Tak
1 oOpazoBaTenbHbIX NporpamMMm. Kypcel pa3pabaThiBatoTCsi COBMECTHO C BY3aMH.
OcnoBHoit naptHep — PAHXul'C, taxxe ecthb kypcbl ¢ (akynpreramu MI'Y,
MI'MMO, PMOY. YacTts KypcOB MpeoCTaBIsSIeTCsl OeCIIaTHO, OOJIbIIas 4acTh —
Ha IUIaTHOW oOcHoBE. [lo MTOramM mNpOXOXKAEHHS IJIATHBIX KYPCOB BBIIAKOTCA
cepTuduKaThl OT BY30B-aBTOPOB KypcoB. JlJisi By30B co3/laHHE KypCcOB O€CIIaTHO,
npUMEHseTCs MoJienb “‘revenue sharing” (4acTh oruiaTel 3a 0OydeHUE OCTaeTcs y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera mouumM 1no myTH nepeBoja KypcoB Coursera Ha pycCKHi
sa3pik. K HUM mo3gHee mpucoeauHmiack Abbyy Software (B wactu mepeBona).
Omun xypc 3amymeHn (pycckuit mepeBoj “Gamification”), mepeBOASTCS HOBBIE
Kypcbl. Takke B paMKax MpOEKTa 3alyIIeHbl «OTKPBIThIE JTabOpaTOpum» -
MPOXOXKJICHUE OpUTHHAIBHOTO Kypca Ha Coursera (Ha aHTJUUCKOM S3BIKE) C
MIOMOIIBI0 POCCUICKUX MEHTOPOB (MpodhecCHOHANBI B U3y4aeMoi 001acT).

Univer @ _
Univer.tv — MenuaTteka BUJI€0O3aMHUCEN JICKITUH,

oOpa3oBaTelbHBIX (UIBMOB, BBICTYIUICHHA Ha KOoH(pepeHIusax. VcTouHuku
BUJIC03aIMCEN — CAMOCTOSATEIHFHO MPUCTAHHOE TIOJIB30BATEIISIMHU, JTyUIIIee C IPYTUX
pecypcoB MHTepHeTa. B Hacrosimee BpeMsi pecypc aKTHBHO HE Pa3BUBACTCS —
co3JIaTeIu MPOeKTa JAenaroT interneturok.ru

v \InternetUrok.ru
2

Interneturok.ru — poccuiickuii anaior Khan Academy.
CaMOCTOATEIHLHO 3aIlMCHIBAIOT BUACOYPOKH OJI1 INKOJIBHHUKOB C IIPHUBJICYCHHUCM
KaK CBOUX, TaK U CTOPOHHUX yuuTeneil. [loka paboTaroT Ha JEHBIM MHBECTOPA,
MyTH MOHETHU3alUU HEe O03ByuuBaroTcs. JlocTynm KO BCeM ypokam OecIIaTHBIN.
OcHoBHasg 3aJla4a Ha TCKYIICM 3Tall€ — IIOBBIMICHUC Ka4CCTBAa YPOKOB.



CHUHTYUT

s arromesene | TUTE.rU (HannonansHbIN oTKpbITEIN yHEBepcuTeT MHTYUT)
— OOpaszoBaTelibHOE yUpexAeHHUE, Mpejaramllee 1Be NporpaMMbl OakagaBpuaTa
U HECKOJIbKO MpOrpamMM BTOPOTO BBICHIEr0, OOJBIIOE KOJIMYECTBO OTAECIbHBIX
KypcoB (IOBBIIIEHHWE KBanu(pukauuu). Bce mnporpaMMbl MOpOXOIsST ILEIUKOM
OHJIaliH, MO UTOraM MpOrpaMM U KypPCOB BBLAAIOTCS JOKYMEHTbI YCTAaHOBJIEHHOIO
obpasna. Crnernmanusupytores Ha [T temaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpenoctaBieHus OeCIIATHBIX
KYpCOB Ha pycckoM si3bike. CO3/1aH U MOJICP)KUBACTCS Ha CPEACTBA SHTY3HACTOB.
OcHoBHast Tematuka KypcoB - IT, ecTb OAMH Kypc OT TperojaaBaTens H3
PAHXul'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, Mpea0CTaBISIOIINN
JOCTYII K OOJIBIIIOMY KOJIMYECTBY TECTOB, MCIOJB3YEMBIX JUIS MPOBEPKH 3HAHHUI.
[To3uroHupyeTcss B KayeCcTBE IIOMOIIM CTyJCHTaM B IOJATOTOBKE K cCJlaye
9K3aMEHOB. J{OCTYIl K 4YaCTH TECTOB ILUIATHBIH.

VHUREDIUTET
YHABEPCUTE

YuausBepcurer B kapmane (http://moyuniver.ru/) —
MOOHJIPHOE MPUJIOXKEHUE, co/ieprkaliee 0a3y 3HAHUW OTBETOB Ha BOIPOCHI
110 0O0pa30BaTeJIbHBIM MMPOTrpaMMaM IIIKOJIbI U By3a, TECTHI JIJISI IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCe.

Lektorium.TV . o o
Lektorium.tv — wmeaguareka BHAeO3aIlNcell JIEKIIHH.

Jlekruu  3amuCHIBAIOTCA  POCCHUHMCKHMMH  By3aMU H  H3BECTHBIMH
jiektopusMu. IIpoekT crapToBasli B 2009 TOAYy TMNPU MOAAEPIKKE
PocMmostoniéxxu. 3a JOCTYII K JIEKIUAM I1ata He Oepetcs. /[y By30B eCTh
BO3MOXKHOCTh IIJIATHOM 3amucu Jeknui cuwiaamu Lektorium.tv. Cson
JIEKITUH OITyOJTMKOBAJIH 15 By30B (OoJibias yacth u3 Cankr-IlerepOypra) u
22 jiekTopus. I1o cyTu 3T0 UMeHHO OMOJIMOTEKa — KaTaJIoru3aTop BUJIEO,
BBLIOKEeHHBIX Ha YouTube

! businesslearning.ru I

|_ Businesslearning.ru — TpoeKT MO3WIMOHHPYETCS  Kak
“cuctemMa AUCTAHIMOHHOTO Ou3Hec-oOpa3zoBaHus”. IIpoeKT co37aH COBMECTHO
«Anpsaac-Menna» u «MexayHapoaHeli MHCTUTYT MeHemxkmenta JIMHK». B
npoekre mnpeacrasieHsl 104 Monmyns Ha TEMAaTUKY NPEANPUHAMATEIbCKOU
NEATENBHOCTH, II0 KaXJAOMY MOAYJIKD MOXHO TMPOUTH JIHUCTAHIIMOHHYIO
aTTecTanuio. Takke eCTb BO3MOXKHOCTb TPOUTH OUHYIO arTtectanuio (B Mockse) u
MOJIYYUTh CepTUPUKAT TOCYJapCTBEHHOro oOpa3ua. OcCylecTBiaseTcss Mpu




MOAJEP/KKE TPOrpaMMbl TOAAEPKKU IpeaNpuHAMaTenscTBa IIpaBurenbcTBa
Mocksel. C Havama 2013 roma peructpamuss Ha OYHBIE aTTECTalUU
IIPUOCTAHOBJICHA.

eClaSS Eclass (http://www.eclass.cc/) — karajoruszaTop KypcOB
MOOC c pa3ubix maatdgopM. laHHbIe 10 HOBBIM KypcaM | I10 IaTaM cTapTa
KyYpCOB aBTOMAaTUYeCKH OOHOBJIAIOTCSA, €CTh BO3MOXXHOCTb JIeJIaTh
IO/I00PKH KYPCOB.

YuausBepcurer 6e3 rpanur (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaWH pexkuMe Ha TeMmaTuky liberal arts. /lematoT ymop Ha
oOyueHre MeToaaM Hcciae/oBaHusA. [IpenomaBaresin — uMccieOBaTeNN U3
3apy0OeKHBbIX U POCCUUCKUX YHUBepcUTeTOB. CeMUHAphl U YaCTh 3aJlaHUU
IIPOXO/AT B OHJIAaWH-pekuMe. Bce Kypchl IIaTHBIE, IO UTOTAM BBIIAETCS
cepruduUkKar.

';g NeIOINY Heromorus (http://netology.ru/) — mardpopma

omwnaiH-o0yyeHusa ITcrnenumanucroB. Camo obydyeHue IiaTHOe, OecCIIaTHO
JIOCTYITHBI OTKPBITBIE 3aHITHUSA, IIPOXOSAIINE B BUle BEOMHAPOB.

HOBOE
Yuu mosoe (http://uchinovoe.ru/) — mnmarpopma s
pa3MEIlCHHUsS KOPOTKHMX KYpCOB Ha J0Oyr TemaTuky. IIpemocraBiser
BO3MOXXHOCTh aBTOpaM YCTaHABJIMBATh IUIATHBIN JIOCTYN K KypcaM M IPOBEPSATH
3amanusg oOywaromuxcs. [IpoekT moka 4Tto HaxoauTcs OQUIMAIBLHO B CTaTyce
«beTtay, 0JTHAKO yKe pa3MerieHo 6oiiee 70 KypcOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHaApOB,
OHJIAMH-KOHCY/JIbTAalUl, OHJIAWH TPAHCAAIMHN JIEKIIUH. 3a JOCTyIl K
OOJIBITMHCTBY BeOMHAPOB OepeTcs IjIaTa, KOTOpas JIEJIUTCS C aBTOPOM
BeOmHapa. KosrrmuecTBO /IOCTYTHBIX BeOMHAPOB ITOKA YTO HEBEJIUKO.

8 Zillion

i Zillion (http://zillion.net/) - «obpa3oBaTeIbHBIN
Meauapecype» — 60JIbIIIOe KOJIMUYECTBO BEOMHAPOB, 0OyUYAIOIIUX CcTaTel Ha
TEMATUKy BeJleHUs Ou3Heca, pealn3allid HAed W JIMYHOCTHOTO POCTa.




JlocTynn K HEKOTOPHIM BeOMHApaM IIaTHBIMH.

e

YHUBEPCUTET

CUHEPTUA Moy «CuHeprus» (http://www.mfpa.ru/r/distance/).
OO0pa3oBaTelIbHOE yUPEXKACHUE, MNpEeIaraoniee OHJIAMH IPOrpaMMBbl BBICIIETO
obpazoBanus. CTymeHTaM MPEIOCTaBISIeTCS AOCTYI K 00ydarouM MaTepHaiam
yepes3 MmopTall By3a, a TAKXKe BO3MOXKHOCTh Y4acTHS B CEMUHApax depe3 BeOMHAphI
U KOHCYJIbTallMii ¢ mpemogaBaresssMu 1mo Skype. IIpH OKOHYaHHMH MPOTPAMMBI,
[OJpa3yMeBaroleil BpIAady IUIUIOMa TOCYIapCTBEHHOro obpasiia HeoOXOIMMO
ClIaBaTh FOCYAapCTBEHHBIE IK3aMEHBI IMYHO B MockBe. O0ydeHune mIaTHoOE.

MbOCH

MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

M3CH Omnuiaiin o0y4yeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). O0pa3oBaTelbHOEC
yupexkIeHHe, Mpeasaraioniee OHJAWH NporpaMMbl BbICIIEro oOpazoBaHus. Jlo
90% o0yueHusi MPOXOAUT B OHJIAWH pPEXHUME depe3 BeOMHAphl U KOHCYJbTALUU C
npenogaBarensiMu 1o  Skype. HWToroBble aTTecTallUOHHBIE MEPONPUATHS U
rOCy/IapCTBEHHbIE HK3aMEHBI CHAIOTCS JIMYHO B MockBe 1100 B OJHOM U3
dbunuanor MOCH. OOydeHue miaTHoe.

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

oOpaszoBaTenbHas IuIaTdhopma, codeTarolre B cede oOecrnedeHue yJammxcs
y4eOHBIMHA MaTepuajaMi B JJIEKTPOHHOW (opMe W HHCTPYMEHTBI PEabHOTO
KOHTpOJIS 3G (PEKTUBHOCTH TIporiecca 00 yIeHHUs.

.. FI Kn aCC sIKnace (https://www.yaklass.ru) niardopma

3JIEKTPOHHOTO O00pa30BaHUs JJIS IIKOJ, a Tak)Ke oOydaroias OHJIAKH--TI0IIaaKa
IJI [IKOJBHUKOB W WX poauTesier. TexHoorus caiTa MO3BOJSET MPOBOJIHUTH
3JICKTPOHHBIE TECTUPOBAHUS M TEHEPUPOBATH 3aJaHUSI, YHUKAIBHBIC JIUISI KaXJ0TrO
YUYEHHKA.

N @
WnrepakTusHan o6pasosarenst

s |JCNILFU — 0Opa30BaTENbHBIN MMOPTal HHTEPAKTHBHOTO
o0y4eHus JIeTel Mpu MOMOIIY UHTEPECHBIX UTPOBBIX 3aJJaHU U 3a7a4.


https://lecta.rosuchebnik.ru/
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1. OO1ue moJI0KeHU S

CamocrosaTenpHas paboTa - IUIaHUpyeMasi yuyeOHas, y4eOHO-UCCIIeIOBATEIbCKAs,
Hay4YHO-HCCIIeI0BaTeIbCKast paboTa CTYyIEHTOB, BHIMIOIHIEMAsi BO BHEAYIUTOPHOE (ayJUTOPHOE)
BpeMsl 10 33JaHUI0 W TIPH METOJMYECKOM pYKOBOJICTBE IIpernojaBaTensi, HO 0e3 ero
HETIOCPEICTBEHHOTO y4JacTHs (IIPH YaCTUYHOM HEMOCPEJACTBEHHOM YYaCTHH TPETNoaBaTes,
OCTABJISIIOIIEM BEIYIIYIO POJIb 32 pabOTOM CTYJIEHTOB).

CamocrosarensHas pabota cryneatoB (CPC) B BY3e siBisiercss BaHBIM BUIOM y4eOHOM
W HayyHOW JesTenbHOCTH cryaeHTa. CamocrositenbHas paboTa CTYACHTOB  HUIpaeT
3HAYUTEIIBHYIO POJIb B PEHTHHIOBOM TEXHOJIOTHH O0YICHUSI.

K OCHOBHBIM BH/IaM CaMOCTOSITENILHON pabOTHI CTYIEHTOB OTHOCSTCS:

— (dopmupoBanme © yCBOGHHE COJCp)KAHUS KOHCIIEKTa JIeKIMA Ha 0Oasze
PEKOMEHJIOBAaHHOM  JIEKTOpOM  yuyeOHOW  JuTepaTypbl, BKIOYas  HMH(pOpMAalMOHHBIE
00pazoBaTesibHbIE PECYPCHI (AIEKTPOHHBIEC YUEOHUKH, dJIEKTPOHHBIE OMOIMOTEKH U JIp.);

— HamMcaHWe JOKIIA/IOB;

— TIOJITOTOBKA K CEMHHApaM, TPAKTHIECKUM H Jab0opaTOpHBIM paboTaM, X o(hopMIICHHE;

— COCTaBJICHHE aHHOTHPOBAHHOTO CIIMCKA CTAaTeil M3 COOTBETCTBYIOIIHX JKYPHAJIOB IO
OTpacIsIM 3HaHHH (TIeTarOTHIECKUX, TICHXOJIOTHYECKUX, METOINICCKUX U JIp.);

— BBITIOJIHEHHE y4eOHO-HCCIIeIOBATENECKUAX PadOT, TPOSKTHAS eI TEIHHOCTD;

— MOJTOTOBKA MPAKTHYECKUX pPa3padOTOK M PEKOMEHIAIMA MO PENICHUI0 MPOOIIeMHON
CUTYAaITUH;

— BBINIOJIHCHHE JIOMAITHUX 33JaHUi B BHUJIC PEUICHHS OTICIBHBIX 3ajad, MPOBEICHUS
TUIOBBIX PACYETOB, PACYETHO-KOMIBIOTEPHBIX W HWHAMBUAYAJIbHBIX pabOT MO OTAEIHHBIM
pazzenam cojaep KaHus JUCIUILINH U T.[.;

— KOMIIBIOTEPHBIA TEKYIIUH CaMOKOHTPOJb M KOHTPOJb YCIEBAaeMOCTH Ha 0a3e
AIIEKTPOHHBIX 00YYAIOIIKUX U ATTECTYIOLIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX padoT (IMMPOCKTOB) B paMKaX JUCITUTIIINH;

— BBITNIOJIHEHHE BBIITYCKHON KBaJIM(DUKAIIMOHHOM pabOTHI U JIp.

Metouka opraHu3ali CaMOCTOSITENIBHON pabOThl CTYAEHTOB 3aBUCHUT OT CTPYKTYPBI,
XapakTepa U OCOOCHHOCTEH M3ydaeMoil TUCIHUIUIMHBI, 00beMa 4YacoB Ha €€ HM3ydeHHe, BUa
3aJlaHuil ISl CaMOCTOSITENbHON pabOThl CTYACHTOB, MHJMBUIYATIbHBIX KAueCTB CTYACHTOB U
YCIIOBUH y4EOHOU NEATEIbHOCTH.

[Ipouiecc opraHu3anuu CaMOCTOSITENIBHOM paboOThl CTYJEHTOB BKJIIOYAaeT B cedd
CJIEYIOIIHE ATAIIbI:

® TIOJrOTOBUTENIbHBIN (OIpenesneHre Ienedl, COoCTaBleHUE MPOrpaMMBbl, MOATOTOBKA
METOUYECKOT0 00ecreueHus, MoAroToBKa 000py10BaHus);

e OCHOBHOW (peanu3alusi MPOrpamMMbl, CIOJB30BaHUE NMPHUEMOB MOMCKa HHGOpMAIIH,
YCBOGHHUA, TMepepadOTKH, NPUMEHEHUs, MepeAayd 3HaHulM, (QUKCUPOBAHUE pE3YNIbTATOB,
camMoopraHu3zanus mpoiecca padboTsl);

® 3aKIIIOYUTENbHBIN (OLIEHKAa 3HAYMMOCTH U aHalIHu3 pe3ylbTaToOB, UX CHCTEMaTH3aIlus,
orneHka A (HEKTUBHOCTH TMPOTrpaMMBI W TMPUEMOB pPaOOTHI, BBIBOJBI O HAIMPABICHUSIX
ONTUMM3ALNH TPYIQ).

CamoctosarenbHas pabota 1o aucuuiuiniHe  «VICKyCCTBEHHBIH  MHTEJUIEKT B
npodeccroHabHOM cepe » HampaBieHa Ha POPMHUPOBAHUE CIEAYIONINX KOMIIETEeHIHIA:

Kona, popmynupoBka Kona, popmynmupoBka naaukaropa | [lmanupyembie pe3yabTaThl
KOMITETCHIIUH 00y4eHUs 10 JUCIUTLIHHE
(Monymo),
XapaKTePU3YIOLIHE ITAIbI
dbopmupoBaHus
KOMIIETCHIIHH, HHANKATOPOB

YK-1 Cniocoben NJ-1.YK-1. Beiienser [IpumeHsieT OCHOBBI HOHMCKAa U
KPUTHUYICCKOT'O aHaJin3a




OCYIIECTBIIATh
KPUTHYECKUM aHAJIN3
poOJEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOTO
M0JIX0/1a, BIpabaThIBATh
CTpaTEruI0 ACUCTBUI

POOJIEMHYIO CHTYAIHIO,
OCYIIECTBIISICT €€ aHAIN3 U
JIMarHOCTHUKY Ha OCHOBE
CHCTEMHOTO TI0JIX0/1a

UHpOPMAIH; UCTIONb3YET
METOJbl CHCTEMHOIO I0JIX0Ja
JUIL  peIIeHHs TOCTaBICHHBIX
3a7a4 ¢ TOMOUIBIO IH(POBBIX U
WH(OPMAITMOHHBIX TEXHOJIOTHI

NI-2. YK-1. ocymectBisier nouck, | Mcmonssyer pecypesl
0TOOp W CHCTEMAaTHU3AIINIO VnTepHer W €ro CepBUCHI,
UH(GOPMAITUH JIJIST OTIPEICTICHIS BKIIOYa1 o0navHbIe
aIbTEPHATUBHBIX BAPHAHTOB XpaHHIHIIA " Apyrne
CTpaTerM4ecKux pelieHuii B MHCTPYMCHTEL  OpraHmsaltin

o ITPOCKTHOMU, B TOM qucie
IpoOJIEMHON cUTyaluu U

COBMECTHOM, pabOTHI

NI-3. YK-1. onpenensier u [pumensier 1poBbIe
OILIEHMBAET PUCKU BO3MOKHBIX TCXHOJIOTUU  NJISL  PCIICHUS

BAPUAHTOB PEIICHHI MPOOIEMHON
CUTYallu¥, BBIOUPAET ONTUMAJIbHBIN
BAPUAHT €€ peIlIeHUs

MOCTABJICHHBIX 3ajay, BhIOUpas
ONTUMAJIBHBEIA  CIIOCOO  MX
peleHus, HCXO.s us3
JIEHCTBYIOIIMX MPABOBBIX HOPM
M HMEIOIIUXCS PECypcoB H
OrpaHUYeHU

OIIK-6 Crniocoben
HCII0JIb30BATh
COBpPEMEHHBIE
nH(pOpMaITUOHHBIC
TEXHOJIOTUH U
MPOTpaMMHEIE CPENICTBA
MIPH PEIICHUH
npodeCcCHOHANBHBIX 3a7a4

N/I-1.011K-6. PaboTaer ¢
Pa3sIMYHBIMHA I/IHCbOpMaIII/IOHHI)IMI/I
pecypcamMu M TEXHOJIOTUSIMHU,
PUMEHSIET OCHOBHBIE METOIBI,
CrocoOBI U CpeICTBA TIOTyUSHHUS,
XpaHEHUs, TIOUCKa,
cucTeMaru3aiuu, o0padoTKH 1
nepeaadn nHGpopManuu

IlornMaer TpPUHIUIBI PaOOTHI

Pa3IMIHBIX COBPEMEHHBIX
WH(POPMAITUOHHBIX

TEXHOJIOTUH, IIPOrpaMMHOI0
obecnieuenust [IK u 3Haer ero
BO3MOXXHOCTH, a TaKxe
NPUMEHSET OCHOBHBIE
METO/IbI, CIIOCOOBI u
cpencraa MOJIYYEHU,
XpaHeHus, IIOUCKA,

cUcTeMaTu3aIuu, 00padboTKu
U Iepenayd  MHPOpMAIUU
pH pelIeHun
npodeccHoHaIbHBIX 3a1a4

NJI-1.0IIK-6. Wcnonp3yer
POTPaMMHBIE CPEJICTBA MIPU
peleHn: TpophecCuOHATBHBIX
3aa4

[Tpumensier mHGOPMAIIMOHHBIE

TEXHOJOTUH ISl PELICHHS
3amaq podeCCHOHATBHOM
NeTeNPHOCTH;  paboTaer C
TEKCTOBBIMH ¥ YHUCJIOBBIMHU
JaHHBIMHU, MPOBOAUTH
MPOCTEUIIYIO AHAJIUTUKY
TEKCTOBBIX u YHCIIOBBIX
JaHHBIX c MIOMOIIBIO
CHELHUAIBHOIO  IPOrPaMMHOTO
obecrnieueHusi;  oOpaOaThIBaeT

rpaduyeckre n300pakeHus

ITIK-7 Cnocoben
allanTHPOBATh U
MOU(UIIPOBATH
CTCIUATM3UPOBAHHOE
MPOrpaMMHOE
oOecrneueHre, METOIbI U
QJITOPUTMBI CUCTEM

N-1.ITIK-7. Opuentupyercs B
COBPEMEHHBIX TEHACHLHUAX
pa3BUTHUS HU(POBBIX TEXHOJIOTHH,
BBIOMPAET TEXHOJIOTUU WU
IIPOrpaMMHBIE CPEACTBA VIS
pelLIeHNs TOCTABJIEHHBIX 3a7a4

Brnaneer HaBbikamMu
IPUMEHEHHUS
UH(POPMALMOHHBIX
TEXHOJIOTUH JUIsl pELICHUS
npogeccHOHAIbHBIX 3a7a4,
MO>KET BBIOpaTh TEXHOJIOTUH
WJIM NIPOTPAMMHBIE CPEACTBA




HCKYCCTBEHHOTO
MHTEJUICKTa ¥ MAIlIMHHOTO
oOyueHus B
npodeccuoHaIbHO N
JeSATEIIbHOCTH

JJI1 pCHICHU A MMOCTABJICHHBIX
3aga4

NJ-2. TIK-7. [lpumensiet npu
peLICHUY 3a1a4
podecCHOHATEHOM eI TEIILHOCTH
CIICIUATM3UPOBAHHOC
IporpaMMHOe 0OecTieueHue,
METO/Ibl UCKYCCTBEHHOTO
WHTEJJICKTA ¥ MAITUHHOTO
00y4eHus

I'0TOBHOCTE IPUMEHSATH IIPU
pelIeHnH 3a1a4
npodecCuoOHAIBHOM
JEeSITeTBbHOCTH
CHEeIHATH3UPOBAHHOE
IIPOrpaMMHO€E 0OecrIeyeHHe
H METOAbI UCKYCCTBCHHOI'O
MHTEJUIEKTa

NJ-3. TIK-7. Cnocoben
000CHOBATH MPUMEHEHUE TOTO WIH
MHOTO aJITOPUTMA MAIlIMHHOTO
00yueHus JJis peleHus
KOHKPETHOU 3a7a4u

IIpumensieT TOT UK UHOH
aJTOPUTM MAaIIMHHOTO
00y4eHUst IJIsI peleHust
MOCTABIICHHBIX 337124, BEIOMpast
ONTHMAJBHBIHN CIIOCO0 UX
peIIeHus, UCXOs U3
KOHKPETHOM 3a1a4u

N/I-4. TIK-7. Pa3pabarbeiBaer
OpPHUTHHAIEHBIC MOJICTTH 1
QITOPUTMBI HCKYCCTBEHHOTO
WHTEJUIEKTa U MAIIMHHOTO
00y4eHus B MpoeCCHOHATBHOU
JeSITeITbHOCTH

['oToBHOCTH pa3pabaTbiBaTh
OCHOBHBIE MOJYJIH
MHTEJJIEKTYaJIbHBIX CUCTEM,
BJIQ/IETh NIPHUEMaMHU PEIIECHUS
MPAKTUYECKUX 3a7a4 B
MpeAMETHOM o0acTu

2. Ileapb W 337244 CAMOCTOSAATEILHON PadoThI

Benymas nens opranmzanmu u ocymectsieHus CPC coBmagaer ¢ menpto oOydeHus

cTyleHTa — (opMupoBaHHe Habopa OOIIEHAYYHBIX,
KOMIETCHIMI Oyaymiero ©OakamaBpa IO HaNpaBiICHUIO ITOJTOTOBKH

o0paszoBaHHEY.

npoeccCuoHaNbHBIX U CHEIHATbHBIX

«Henaro I'M4€CKOC

[Ipu opranmzanuu CPC BaXHBIM U HEOOXOAUMBIM YCIOBHEM CTAHOBATCS (POPMUPOBAHKE

YMEHHSI CaMOCTOSTENIbHON pPaldOThl Ui NPUOOpETEeHHs 3HAHHUM, HABBIKOB M BO3MOXHOCTHU
OpraHu3anuy yueOHOU U HaydyHOU JesTeNbHOCTH. Llenbio caMmocToaTenbHON paboThl CTYICHTOB
SABJISETCA OBNaZeHUe (YHAAMEHTAJIbHBIMU 3HAHUSAMHU, NPO(YECCHOHATBHBIMH YMEHUSMU H
HaBbIKAMU  JICATEIBHOCTH 1O TOPOGUII0, ONBITOM TBOPUYECKOH, HCCIEI0BATENbCKOU
JeSITeIbHOCTH. CamocrosiTennbHas ~ paboTa  CTYJIEHTOB  CIIOCOOCTBYET  pPa3BUTHIO
CaMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEIICHH O
mpo0sieM yueOHOro U mpo(hecCHOHATBLHOTO YPOBHSI.

3agauamu CPC gBnsaroTcs:

e cuCTeMaTu3alus U 3aKpeIvieHue
MPAKTUYECKUX YMEHUHN CTYJCHTOB;

e yrinyOJieHue U paciiupeHne TEOPETUIECKUX 3HAHUM;

e (GopMHUpPOBaHHME YMEHHH WCIOIb30BaTh HOPMATHUBHYIO, MPABOBYI, CIPABOYHYIO
JOKYMEHTAIUIO U CHEIHAbHYIO TUTEPaTypy;

® Dpa3BUTHE TO3HABATEIHHBIX CIIOCOOHOCTEW W AKTUBHOCTH CTYJICHTOB: TBOPYECKOMN
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

e (GOpMUPOBAHHE CAMOCTOSITENILHOCTH MBIIIJICHHS], CIOCOOHOCTEW K CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaTn3alliu;

® pa3BUTHE UCCIIEIOBATEIbCKIUX YMEHUM;

® JCMOJB30BaHUE MaTepHalia, COOPAaHHOTO U MOJYYEHHOTO B XOJE€ CAMOCTOSTEIbHBIX
3aHATUA Ha CEMUHApax, Ha MPAKTHYECKUX M JIADOPATOPHBIX 3aHATHSAX, MPH HAMHUCAHUU

MOJIYYCHHBIX  TCOPCTUUCCKHUX 3HAHUM u



3. TexHoJiornueckas KaprTa CaMOCTOSITEIbLHOI paﬁ()Tbl CTyA€EHTa

KYPCOBBIX M BBIITYCKHOH KBAIM(UKAUOHHONW paboT, it >(PQEeKTHBHON MOATOTOBKH K
UTOTOBBIM 3a4€TaM U 3K3aMEHaM.

Konapr
peanuzye
MBIX
KOMITIETEH
LU,
WHIMKATO
pa(oB)

Bun nesrennanoct
CTY/ICHTOB

CpenctBa u
TEXHOJIOTUHU
OILICHKHN

O0BEeM YacoB, B TOM YHCIIC

CPC

KonTakTH
as pabora
c
Mpeno/jaBa
TeJIeM

Bcero

9 cemecTp

VK-1
nA-1,
WJi-2,
nJ1-3)
OIIK-6
nAa-1,
NJ-2)
TK-7
nAa-1,
WJI-2,
UJ1-3,
nJ1-4)

TloaroroBka mokiajaa

Jlokman

10

VK-1
nAa-1,
WJ1-2,
WJ1-3)
OITK-6
nAa-1,
WJ1-2)
TK-7
nAa-1,
na-2,
na-3,
nJi-4)

IloaroroBka x
1a00paTOPHBIM
3aHATHAM

CobecenoBanue

3,64

0,41

4,05

VK-1
MA-1,
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4. TlopsiioK BBHINOJIHEHHS CAMOCTOSTEIbHOI PadoThI CTYA€HTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Ipu pabore ¢ KHUro HEOOXOAUMO NOJAOOpaTh JIUTEPATYPY, HAYUYUTHCS NMPABUIHHO €€
YUTaTh, BECTH 3amucu. [ noadopa auTepaTypsl B OMOIMOTEKE UCTONb3YIOTCS al(paBUTHBIA U
CHUCTEMAaTUYECKUI KaTaJOTH.

BaxHO NOMHHUTB, YTO paliOHaJIbHbIE HABBIKM PAbOTHI C KHUIOW - 3TO Bcerjaa OoJibliast
SKOHOMMSI BPEMEHH U CHUJIL.

[IpaBunbHbI 1MOAOOP Y4EOHMKOB PEKOMEHAYETCS IPENnojaBaTeieM, YHUTAIOLIUM
JEeKIMOHHBIA Kypc. HeoOxoammas nureparypa MOXET OBITh TaKKe yKazaHa B METOIMYECKUX
pa3paboTKax 1Mo JaHHOMY KypCy.

N3yuas marepuan no yuyeOHHKY, CIEAYET NEPEXOJIUTh K CIEAYIOUIEMY BOINPOCY TOJBKO
[OCJI€ TPaBWJIBHOTO YSACHEHUS IMpeNbIAyIIero, ONUChIBasg Ha Oymare BCE BBIKJIAIKU U
BBIYMCIIEHUS (B TOM YHCJIE T€, KOTOpble B yYEOHMKE OIYIIEHbl WM Ha JIEKUWU JAaHbl IS
CaMOCTOSITEILHOTO BBIBO/IA).

[Ipu n3yueHnu 1000 AUCHUIIIMHBI OOJBIIYIO M BAXKHYIO POJIb UTPAET CaMOCTOSITENbHAs
MHIUBUIyallbHas padoTa.

Oco0Ooe BHUMaHHE cleAyeT OOpaTUTh Ha OIpe/eleHHe OCHOBHBIX MOHATUH Kypca.
CtyneHT nomKeH MmoApoOHO pa30upaTh MPUMEPHI, KOTOPHIE TOSICHSIIOT TaKUE OTMpPENeTeHUs, 1
YMETh CTPOUTh AHAJIOTMYHBIE TPUMEPHI caMocTosATeNbHO. HyxXHO m00MBaThCS TOYHOTO
MPEJICTaBICHUs] O TOM, 4YTO H3ydaelb. [loje3HO cocTaBiATh OMOpHBIE KOHCHEKTHL. Ilpu
M3y4eHUN MaTepuasa 1Mo y4eOHWKY TMOJIE3HO B TeTpaau (Ha CHEIUAIbHO OTBEACHHBIX IMOJISIX)
JOTIOJTHATH KOHCIEKT JeKuil. Tam ke cieayer oTMedaTh BOIPOCHI, BBIIEICHHBIE CTYIEHTOM
JUIS. KOHCYJBTAIMH C MPENOIaBaTEIeM.

BoIBoIbI, TTOTydEHHBIE B pe3yJabTaTe U3yUEHHs], PEKOMEHIYETCS B KOHCIEKTE BBIJCNATD,
YTOOBI OHU MPH MEPEUUTHIBAHUH 3aMICEH JTydIlle 3alIOMUHAINCE.

OnpIT MOKa3bIBa€T, YTO MHOTHM CTYAEHTaM IOMOTAaeT COCTAaBJICHHME JIUCTa OMOPHBIX
CUTHAJIOB, COJIEp>Kalllero BaKHeiIne U Hanbosee 4yacto ynorpebdiusembie GopMyIibl U MOHATHA.
Takoil nucT momoraer 3anmOMHUTH (POPMYIIbI, OCHOBHBIE MOJIOKEHUS JICKIMH, a TaKKe MOXKET
CIIY’)KUTb [TOCTOSIHHBIM CIIPAaBOYHUKOM JIJIsl CTY/ICHTA.

UreHne Hay4HOTO TEKCTa SIBJSETCS YacThIO TMO3HaBaTeIbHOU jaearenbHocTu. Ee nenp —
U3BJIEYEHHE U3 TeKCTa HeoOxoaumoi nHpopManuu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOLIUM
coOCTBEHHAsi BHYTPEHHSISI YCTaHOBKA MpU OOpallleHUH K TEeYaTHOMY CJIOBY (HAMTH HY>KHBIE
CBEICHUSI, YCBOUTh MHGOPMAIUIO MOJHOCTHIO WM YaCTUYHO, KPUTHUYECKU MpPOaHAIN3UPOBAThH
MaTtepuan  T.I.) BO MHOTOM 3aBUCHUT 3()(PEeKTUBHOCTH OCYIIECTBIISIEMOTO ACHCTBUS.

Brigensitor uemsipe ocnosHble yCmano6Ku 6 YmeHuu Hay4Ho20 MeKcma.

MH(OPMALIMOHHO-TIOMCKOBBIH (3a/1a4a — HAWTH, BBIACTUTH HCKOMYIO HH(OPMAILIUIO)

ycBauBaromias (yCUJIMsSl 4YMTATeNs HaMpaBlieHbl Ha TO, YTOOBI Kak MOXKHO TIOJHEE
OCO3HATh W 3allOMHUTH KaK CaMU CBEJCHHS H3JaraeMbleé aBTOPOM, TaK U BCIO JIOTHKY €ro
paccyxIeHUiA)

AQHAIUTUKO-KPUTHYECKass (YUTATENbh CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepua,
IIPOAHAIM3UPOBAB €r0, ONPEIEIUB CBOE OTHOILIEHHE K HEMY)

TBOpUECKasi (CO3/IaeT y YMTaTeNs TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPABHOM
MYHKT 711 CBOMX pacCyKJIEHUM, Kak oopa3 Juis IEHCTBUS MO aHAJOTHH U T.I. — UCIOJIH30BATh
CYXJIEHHs] aBTOPa, XOJ €ro MbICIeH, pe3ylbTaT HaOMIoJIeHHs, pa3padOTaHHYI0 METOAMKY,
JIOTIOJTHUTD UX, TIOJBEPrHYTh HOBOM MPOBEPKE).

OcnosHule 6udbl CUCTEMAMUIUPOBAHHOU 3ANUCU NPOYUMAHHO20:

AHHOTI/IpOBaHI/IC — HOpCACIIbBHO KpPaTKOC€ CBA3HOC OIIMCAHUC HpOCMOTpGHHOfI NI
HpO‘IPITB.HHOﬁ KHUTHU (CTaTBI/I), €C COACpKaHNsA, UICTOYHUKOB, XapaKTEpa U HA3HAUCHU A,
HHaHI/IpOBaHI/IC — KpaTkKasg JIOTHU4YCCKasd oOpraHu3anus TCEKCTa, PACKpPbIBArOmas

COJIEp’KaHUE U CTPYKTYpPY U3y4aeMOIo MaTepuana;



TesupoBanne — JTaKOHMYHOE BOCIPOM3BEIECHHE OCHOBHBIX YTBEPXKICHUH aBTOpa 0€3
MpUBJICYEHUS (PAaKTHUECKOTO MaTepHaa;

HuTtnpoBaHue — TOCIOBHOE BBHINMKMCHIBAHUE U3 TEKCTA BBIZCP)KEK, U3BJICUCHHA, Hanboiee
CYLIECTBEHHO OTPaKaIOIIMX Ty WM UHYIO MBICIIb aBTOPA;

KoncnektupoBanue — KpaTkoe€ U IIOCIEIOBAaTEIbHOEC M3JIOKECHHE COJCPIKAHMSA
IIPOYUTAHHOTO.

KoHCTeKT — CII0KHBIN crT0co0 M3JI0KEHUS COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
[IOCJIEI0BATENBHOCTU. KOHCIEKT akKyMylIHpyeT B ce0e MpeablIyliiue BUIbl 3alKCH, T03BOJISIET
BCECTOPOHHE OXBATUTD COJIEP>)KAHUE KHUTH, CTaThu. [[09TOMy yMeHue coCcTaBsATh MJIaH, TE3UCHI,
JIEJIaTh BBIIMCKA U JPYTHE 3aIIMCU OIIPENEIIAET U TEXHOJIOTHIO COCTABICHUs KOHCIIEKTA.

Memoouueckue pexomenoayuu no cOCmMasieHu0 KOHCNeKma.

1. BHuMaTenbHO NPOYUTANTE TEKCT. YTOUHUTE B CIPABOYHOM JIMTEpAType HEMOHSATHBIE
cinosa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPAaBOUHBIE JaHHBIE HA MOJIS] KOHCIIEKTA;

2. BrigenuTe riiaBHOE, COCTAaBbTE IIJIaH;

3. Kparko chopmynupyiiTe OCHOBHBIE MOJIOKEHHS TEKCTa, OTMETHTE apryMEHTAIUIO
aBTOpA;

4. 3aKkoHCHEKTHUpYWTEe  Marepual, 4YeTKo  cieays  MyHktam  IuiaHa.  Ilpu
KOHCIIEKTUPOBAHWU CTapalTech BHIPA3UTh MbBICIb CBOMMHM CJIOBaMH. 3alUCH CIEAYeT BECTH
YETKO, SICHO.

5. 'pamoTHO 3amuceiBaiiTe nuuTaThl. L{uTHpys, yduThIBaliTe JTaAKOHUYHOCTh, 3HAUUMOCTh
MBICIIH.

B Tekcre xoHCHEKTa *KenaTeabHO MPUBOIUTh HE TOJBKO TE3UCHBIE MOJIOKEHHS, HO U UX
nokazatenbcrBa. [Ipu odopMieHNN KOHCIEKTa HEOOXOAMMO CTPEMUTHCS K €MKOCTH Ka)JI0TO
MpeaioKeHuss. MpICIM aBTOpa KHHMIM CIEAyeT H3jlaraTb KpaTko, 3a00TsICh O CTUie U
BBIPA3UTENIbHOCTH HANMCAHHOTO. UHCIIO AOMOJHUTENBHBIX 3JIEMEHTOB KOHCIIEKTA JOJKHO OBITH
JOoTMYeckl  OOOCHOBAHHBIM,  3allUCH  JOJDKHBI  paclpeiensiThCs B ONpeAeTeHHOU
MOCJIETIOBATEIbHOCTH, OTBEYAIOIIECH JIOTUYECKOW CTPYKType MpousBenaeHus. JJis yTouHeHus u
JIOTIOTHEHUSI HEOOXOIUMO OCTABJISITh MOJIS.

OBnazneHue HaBbIKAMHM KOHCIIEKTHPOBAHHs TPeOyeT OT CTyAEHTa LeJIeyCTPEMIIEHHOCTH,
MTOBCEIHEBHON CaMOCTOSITENIbHOM pabOTHI.

4.2. Memoouueckue pexomeHOAUUU NO NOO2OMOBKe K NPAKMUYECKUM U J1AOOpamopHbIM
SAHAMUAM

Jlyis Toro 4TOOBI MpAaKTHYECKHUE W JIAOOpATOPHBIC 3aHATUS MPUHOCHIN MAKCUMAIIbHYIO
MOJIb3y, HEOOXOJAMMO TIOMHUTH, YTO YIpPAXHEHHE U pelIeHHe 3aJad MPOBOJATCS IO
BBIYMTAHHOMY Ha JICKI[USX MaTepuady M CBs3aHbl, KaK IpaBWiIO, C JAETajJbHBIM pPa3zdbopoM
OT/EJIbHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. Cieayer NoI4epKHYTh, YTO TOJBKO MOCJE YCBOCHUS
JEKIMOHHOTO MaTepuaja C OMpPENEJICHHON TOYKM 3peHHs (2 MMEHHO C TOW, ¢ KOTOpPOH OH
U3NIaraeTcs Ha JIGKIHSIX) OH OyJeT 3aKperuiaThcs Ha MPAKTHUUECKUX 3aHITHUSIX Kak B pe3yabTaTe
oOCYKJIeHHsI M aHalu3a JIEKIMOHHOTO MaTepuaia, TaKk U C MOMOIIbI0 PElIeHUs] MpOOIEMHBIX
cuTyauui, 3agad. [Ipm 3TUX yCIOBUAX CTYAEHT HE TOJBKO XOpOIIO YCBOUT MaTepHall, HO U
HAyYUTCS MPHUMEHITh €ro Ha MPaKTUKE, a TAKKe IMOJYYUT JOTIOJHUTENBHBIA CTUMYI (U 3TO
OUYE€Hb BAYKHO) JUIsI aKTUBHOM IPOPAOOTKH JIEKLIMH.

IIpu camoCTOSATENTPHOM PELICHNUHU 3aJad HYKHO OOOCHOBBIBATH KaXKAbIH 3Tam pelleHus,
UCXOJS U3 TEOPETUYECKUX MOJIOKEHUHN Kypca. ECliu CTyA€HT BUAUT HECKOJIBKO IMYTEHW peleHus
npobsemsl (3aaun), TO HY)KHO CPaBHMTh MX W BBIOpaTh camblii panoHanbHbIN. [lone3no mo
Hayaja BBIYMCICHUN COCTaBUTh KpaTKUIl IUIaH pemieHus mpoOsemsl (3amgaum). Pemienue
NpoOJEeMHBIX 33/1a4 WIM IPUMEPOB CIeIyeT M3JaraTh MOJAPOOHO, BBIYUCIEHHS pacroiarath B
CTPOTOM TOPSAKE, OTHENAS BCIIOMOTAaTENIbHBIE BBIYMCIEHHS OT OCHOBHBIX. Pemenus npu
HE00X0AMMOCTH HYKHO COTIPOBOXKIaTh KOMMEHTAPUAMHU, CXeMaMH, YePTeKaMU U PUCYHKaMH.

Crnenyer MOMHHUTB, YTO pELICHHE Kaxa0H yueOHOW 3ajaud JOJDKHO JOBOJAUTHCS 10
OKOHYATEeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W MO BO3MOXHOCTH C
BbIBOJIOM. [lonydyeHHBIH OTBET cienyeT MPOBEPUTh CHOCOOaMHM, BBITEKAIOUIUMH M3 CYIECTBa



nanHo#l 3amauu. [lonme3Ho Tarke (ecaM BO3MOXKHO) pelaTh HECKOJIBKUMH croco0amu
CPaBHUTH IIOJY4YECHHBIE pe3yiabTaThl. PemieHue 3agad JaHHOIO TUIIA HYKHO IPOAOJDKATH JI0
prOOpEeTEeHUs TBEPAbIX HABHIKOB B MX PEIICHUH.
4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull

[Tocne m3yuyeHus omnpenesieHHONW TEMBbI 1O 3alUCSIM B KOHCIEKTE M YYeOHHKY, a TaKxKe
pelIeHHs JI0CTAaTOYHOI'O KOJMYECTBA COOTBETCTBYIOIIMX 3a/ad Ha IMPAKTUUYECKUX 3aHATUSIX U
CaMOCTOSITEJIBHO CTYEHTY PEKOMEHAYETCsl, MPOBECTH CaMONPOBEPKY YCBOEHHBIX 3HaHUH,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3YYEHHOU TEME.

B ciyqae He0OX0AMMOCTH HY)KHO €I1Ie pa3 BHUMATEIbHO pa300paThCcsi B MaTepHale.

WHorja HeAOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBISICHSETCS TOJBKO MU
M3Y4YEHUU JAIBHEUIIEro MaTepuaia. B 3ToM citydae HaJ0 BEpHYThCs Ha3aJ U IMOBTOPUTH IUIOXO
YCBOCHHBI Marepuain. BaKHbIil KpUTEpUN YCBOEHHMS TEOPETHYECKOIO0 MaTepuaya - yMEHHE
pemarh 3aJa4d WIK MPOWTH TECTHPOBAHHE IO NpOHAEHHOMY Marepuany. OgHaKo cleayer
MIOMHHUTb, YTO TMPABUJIbHOE PEILICHHE 3aJaud MOXET IOJIyYUThCS B PE3yJbTaTe NMPUMEHEHUS
MEXaHUYECKH 3ay4eHHBIX (opMyJ1 6€3 TOHMMAaHHUS CYITHOCTH TEOPETUUECKUX MOJIOKEHUI.

Bonpocs! ais codecenoBanus
ba3oBb1i1 ypoBeHb

Tewma 1. [Ipumenenne MU B cOBpeMEHHOM KU3HM.

1. Oo61ee npeacTaBieHrne 00 HCKYCCTBEHHOM MHTEIIIEKTE.
2. Hcnonp30Banme HCKYCCTBEHHOTO MHTEIICKTA B Pa3IMUHBIX cepax.
3. ITepcrieKTUBBI UCTIONB30BAHKS HCKYCCTBEHHOTO MHTEIICKTA.

Tewma 2. [IporpaMmMHOe 0OecTieueHnE U OHJIAMH CEPBUCHI, TpuMeHssemble B M.

DKCHEepUMEHTATBHBIN SBOJIONMOHHBIN XapakTep pa3padboTok cuctem NU.
Bo3MoXHOCTH pOrpaMMHBIX CPEACTB ¢ MpuMeHeHueM M.

TpeboBanus kK mporpaMmmHoMy obecrieuenuro M.

SI3bIkK mporpammupoBanus s 3agad M.

[Tonsitne 006 oHTONOrMSAX. BO3MOXHOCTM NPUMEHEHHUS OHTOJOTHIl B
podeccuoHaNbHOM 1A TEIbHOCTH.

N OA

Tema 3. MeTOI[bI HCKYCCTBCHHOT'O MHTCIIJICKTa B COBPEMECHHOM O6p330BaHI/II/I.

1. HckyccTBEeHHBIN MHTEIUICKT B 00pa30BaHUU.
2. HckyccTBEHHBIN MHTEIUICKT: KOHKYPEHT MJIM MTOMOIIHUK YUUTEIs ?
3. «becnunoTHOE» 0OpazoBaHKE.

Tema 4. IlpuMeHeHHE HCKYCCTBEHHOTO WHTEIUIEKTa IPU BHEIPEHUU MHPPOBBIX
00pa3oBaTeNbHBIX M1aTHOPMEHHBIX PELICHUH.

WHuTennekryanabHble TBIOTOPCKUE CHCTEMBI M aJallTUBHOE 00yUYeHHUE.

ITpumepsl 1 0COOEHHOCTH CUCTEM JaITUBHOTO O0YUYEHHUS.

CrannapTHble 337]auyl aJalITUBHOTO OOYUECHHMS.

WHTennekTyanbHbIN aHaIU3 JaHHBIX U 00pa3oBaTelbHas aHATUTHKA.
XapakTepUcTHKa U MIPUMEPBI POCCUHCKUX 00pa30BaTeNIbHBIX OHIANH-TUIATHOPM.

©No aA

IToBbIIIIEHHBIN YPOBEHD

Tema 1. Ilpumenenune M B coBpeMEHHON JKU3HH.



9. Cdepbl mpUMEHEHUS CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA.

10.  IIpoOGiemMbl HCHIOIB30BAHUS HCKYCCTBEHHOTO MHTEIUICKTA.

11.  OOmee mpexncTaBieHWe O MPUMEHEHHHM MCKYCCTBEHHOIO HHTEIUICKTa B
npodecCHoHABHOM JIeATEIIBHOCTH.

Tema 2. IIporpammHoe obecrieueHre 1 OHJIaH cepBUCHL, IpUuMeHsieMble B 1.

Krnaccudukarus HHTEIIICKTyaTbHBIX CHCTEM.

S3pixkn JIMCIT u ITJISHEP B N.

[Tpumenenwue si3pika nporpammupoBanus PYTHON B pazpabotke cucrem .
Omnucanue s1361k0B R 1 PROLOG myist pemnienus 3amau M.

Bo3MmoxxHocTH cucteMbl Protégeé mist co3ganust OHTOJOTHIA.

koo

Tema 3. MeToap! HICKYCCTBEHHOTO MHTEJUIEKTAa B COBPEMEHHOM 00pa30BaHUH.

1. [IpoGnembl coBpeMEeHHOTO 00pa30BaHUs, KOTOPHIE MOKHO PEIIUTh C TIOMOIIBIO
nn.

2. [TpoGemMBbI UCTIOTB30BaHMS HCKYCCTBEHHOTO MHTEIIEKTa B 00pa30BaHUH.

3. Merto el HMCKYCCTBEHHOTO WHTEIUIEKTA KakK CcrIoco0 MIPEOI0ICHUS
(GbyHIaMeHTaIbHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHMUsL.

4. XapakTepucTUKa U IpUMephI 3apyO0eKHBIX 00pa30BaTENbHBIX OHIAWH-TIIATPOPM.

Tema 4. IlpumeHeHHWE WCKYCCTBEHHOTO WHTEIUICEKTa TPU BHEIPCHUH IMHQPPOBBIX
00pa3zoBaTeNbHBIX MIATHOPMEHHBIX PEIICHHA.

1. [IpuMeHeHHE  HMCKYCCTBEHHOTO  HWHTEIUIGKTa  JUI  OIICHKHM  KadyecTBa
00pa30BaTEIILHOTO MpoIiecca.

2. ABTOMaTHYECKas OIICHKA KaueCTBa MIUChbMEHHBIX Pab0OT 0OyJarOIINXCS.

3. AHanu3 00paTHOM CBS3HM OT OOYYArOIIMXCS M KOHTPOJIb Ipoliecca 0OydeHHUs Ha
OCHOBE O0OpabOTKH TEKCTOBOW HWH(pOpPMAIMK M3 COIMAIBHBIX CeTeii W 00pa3oBaTENbHBIX
dhopymoOB.

4, TeXHOJIOTMH HMCKYCCTBEHHOTO HWHTEJUICKTA: BO3MOXKHOCTH M TIPUMEHEHHUE B

o0Opa3oBaTeNbHOM cpejie.

4.4. Memoouueckue pexomernoayuu no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1ados, pepepamos,
acce, HAYYHLIX cmamell u m.o.)

Ilepen Tem, Kak NPHCTYNUTh K HAINKMCAHWIO HAYYHOTO TEKCTa, BAXKHO pa3o0parhbcs,
KaKoBa MCTHHHAs IIeJIb BaIIEr0 HAYYHOTO TEKCTa - 3TO MOMOXKET BaM Pa3yMHO PaCHpEICIIUTh
CBOHM CHJIBI U BpEMSI.

Bo-miepBbIX, CHayaja HYXHO ONPEACTUTHCS C HJECH HAYYHOTO TEKCTa, a JUIsl ATOTO
HEOOXOIMMO HAay4dyUThCS JIMOO OTHOCUTBCS K pa3HBIM SBICHUSIM U (aKTaM HECKOJIBKO
KPUTHYECKH (CBOSI UAed — KaK MHasg TOYKa 3PEHHs), JIMOO HAy4YUThCS YBIEKAThCS KAKHUMH-TO
W3BECTHBIMU HJCSIMH, KOTOPbIE HYXAAIOTCS B J0padOTKe (Maes — Kak ONTUMHCTHYECKas
MO3UIMS W HaNpaBIEHHOCTh Ha JallbHEHIlee COBEPIICHCTBOBAHUE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPTaHU30BBIBATH CBOE BpEMs, BE/b, KaK M3BECTHO, CBOOOTHOE (OT BCAKHUX
TIIYIIOCTEH) BpeMsi — BaKHEHWIee YCIOBHE HACTOSIIEr0 TBOPUECTBA, UISI HErO HAKOHEI[-TO
nosiBisieTcst BpeMst. IHOT/IJa MMEHHO Ha OpraHM3allfio0 TaKOTO BPEMEHH YXOIHWT HeMalas 4acTh
CHJI U TAJIaHTOB.

[Mucate crnemyer sICHO W TMOHSATHO, CTapasch OCHOBHBIC MOJIOKEHUS (OPMYIHUPOBATH
YeTKO M HEABYCMBICIEHHO (Y4TOOBI W caMOMy TMOHSTHO OBLIO), a TaKke CTPeMsCh
CTPYKTYpUpPOBaTh CBOM TeKCT. Kaxkaplil pa3 Halo MpeacTaBisATh, YTO Ball TEKCT OyJIET KTO-TO



YUTaTh M €My 3aXO4yeTcs COPUEHTHPOBATHCS B HEM, OBICTPO HAaXOJUTh OTBETHl Ha
MHTEPECYIOIINE BOMPOCH! (320/IHO MPEJICTaBbTe ceds Ha MECTEe Takoro uesnoseka). [loHsTHO, YyTO
paboTa, HamMcaHHas «CIUIOIIHBIM TEKCTOM» (0e3 3aroJioBKOB, 0€3 BBIJACICHHUS KpPYIHBIM
mpupToM Hambosiee BaXHBIM MECT M T, I.), Y KYJAbTYPHOTO YHTAaTeNs JIOJDKHA BbI3BIBATH
Ope3rmMBOCTh M JIAKE KAJNOCTh K aBTOPY (MCKIIOYEHHS COCTABIISIIOT HEKOTOPHIE JpPEBHUE
TEKCTHI, KOTJIa ¥ JKaHp ObLJI MHOM M K TEKCTaM OTHOCHJIMCH MHAYe, J]a U CAaMUX TEKCTOB OBLIO
ropa3/io MEHbIIE — HE TO, YTO B AIMOXY «MH(GOPMAIMOHHOTO B3PHIBa» M COOTBETCTBYIOILEIO
«H()OPMAITIOHHOTO MYCOPay).

OO0beM TeKCTa W pa3iu4Hble O(QOPMUTEINBCKUE TPEOOBAaHUS BO MHOTOM 3aBHCAT OT
MPUHATBIX B KOHKPETHOM y4eOHOM 3aBeICHUH MOPSIIKOB.

Pedepar (mokmanm) - 3TO €caMOCTOSITEIBHOE HCCIEAOBAHUE CTYACHTOM OIPENeIeHHON
po0OJIeMBI, KOMIUIEKCa B3aUMOCBSI3aHHBIX BOITPOCOB.

Pedepar He momxkHa cocTaBisTbCS U3 (pParMEHTOB cTaTei, MoHOTpaduil, MOCOOMA.
Kpome mpocToro m3noxkeHus (pakToB M IHTAT, B pedepaTe JOHKHO MPOSBIATHCS aBTOPCKOE
BUJICHHE TIPOOJIEMBI U €€ PEeIIeHUSI.

PaccMoTprM OCHOBHBIE ATAIBI MOATOTOBKHU pedepaTa CTyIACHTOM.

Brinonnenue pedepara HaunHaeTcs ¢ BbIOOpa TEMBI.

3aTeM CTYIEHT MNPHUXOJUT Ha TIEPBYIO KOHCYJIbTAMIO K PYKOBOIUTEIIO, KOTOpas
MpeyCMaTPUBAET:

- o0CyXJIeHre 1IeTU U 3371a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI,

- KOHCYJIbTUPOBAHUE 0 BOIPOCAaM MO00pa JINTEPATYpHI;

- COCTaBJICHHE TIPEABAPUTEIHHOTO TUIaHA.

Crnenyromum 3TtanioMm siBisieTcss paboTta ¢ nuteparypoil. HeoOxomumas mutepatypa
OI0MPAETCs CTYAEHTOM CaMOCTOSTEIBHO.

[Tocne moxbopa muTepaTypsl 1eaecooOpa3Ho caenarh pabodyuii BapuaHT IuTaHa paboTHI.
B HeM HyXHO BBIAEINTH OCHOBHBIE BOIIPOCHI TeMbl M maparpadsbl, pacKpbIBAIOIIME HX
coJiepKaHue.

CocTaBneHHBIN CIMCOK JUTEPATypbl U MPEABAPUTEIbHBIA BapHaHT IIaHA YTOYHSAIOTCH,
COIJIaCYIOTCSl Ha OUEPEHON KOHCYIbTALUU C PYKOBOIUTEIEM.

3aTeM HauyMHaeTCs CIEAYIOIMHA »3Tanm paboThl - H3ydyeHHE JUTepaTypbl. ToOJIBKO
BHUMATEJbHO YUTasi U KOHCIEKTUPYS JINTEPATypy, MOXKHO pa300paThCsi B OCHOBHBIX BOIIPOCAX
TEMbI U IOJATOTOBUTHCS K CAMOCTOSATEIBHOMY (aBTOPCKOMY) U3JI0KEHHIO COZIepKaHus pedepara.
KoHcnekTupysi nepBOMCTOUHUKH, HEOOXOAMMO OTpa3uTh OCHOBHYIO HJEI0 aBTOpa M €ro
NO3ULMI0O IO MCCIEIyeMOMY BOIPOCY, BBIIBUTH HPOOJIEMbl M HaMETUTh 3aJaud JAJs
JaTbHEUIEro U3y4eHus JaHHbIX IPOoOIIeM.

Cucrematuzansi M aHaJIUW3 M3YYEHHOW JIMTEpaTyphl IO MpodiieMe HCCIeI0BaHUs
MIO3BOJISIOT CTYJCHTY Halucarb padory.

Pabounii BapuaHT TekcTa pedepaTa MpPeOCTaBIAETCS PYKOBOAUTENIO HA MpoBepKy. Ha
OCHOBE pabouero BapuaHTa TEKCTa PYKOBOJUTENb BMECT€ CO CTYAEHTOM OOCYyXaaeT
BO3MOKHOCTH JOpaOOTKM Tekcra, ero opopmienue. Ilocine nopabotku pedepar craaercs Ha
Kaeapy Ui ero OLEHUBAHUS PYKOBOUTEIEM.

Tpebosanus k Hanucauuio pegpepama

Hanwucanue 1 pedepara sBisieTcst o0s13aTebHBIM ycaoBHeM BbinofHeHus miaana CPC no
0001 TUCHUITIIMHE TPO(GECCUOHATBHOTO LUKJIA.

Tema pedepata MoxkeT ObITh BbIOpaHa CTYAEHTOM U3 IPEUIOKEHHBIX B pabodei
nporpamme win (hOHJE OLIEHOYHBIX CPEACTB JAUCLUILIUHBI, JTUOO ONpeeeHa CaMOCTOATENbHO,
UCXOJl U3 HHTEPECOB CTYAEHTa (B paMKax H3ydyaeMOW JUCLUIUIMHBI). BbIOpaHHYlO Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETOAaBaATENIEM.

Pecdepat nomkeH ObITh HATUCAH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBusaTh 20-25 cTp.

Cmpyxkmypa pegpepama:



e Bgenenue (ae Oonee 3-4 crtpanui). Bo BBenmeHuu HEoOXOauMMO 000CHOBATH BBIOOP
TEMBI, €€ aKTyaJIbHOCTb, OUEPTUTHh 00JACTh HCCIIETOBAHUS, OOBEKT HMCCIEOBAHUS, OCHOBHBIC
LEJIN ¥ 33/1a91 UCCIIETOBAHMUA.

e (OcHOBHasl 4aCThb COCTOMT M3 2-3 pa3zienoB. B HUX packpeiBaeTcs CyThb MCCIEAYEMOM
po0OJIeMBbl, TIPOBOAUTCS 0030p MHPOBOI JMTEPATyphl U MCTOYHUKOB VIHTEpHET 1Mo mpeaMeTy
WCCIICIOBAaHUS, B KOTOPOM [AeTCsl XapaKTEPUCTHUKA CTENEHH pPa3paOOTaHHOCTH MPOOIEMBbI U
aBTOpCKasl aHAJIMTHYECKash OLIEHKAa OCHOBHBIX TEOPETHYECKHUX IOIXOJOB K €€ DELICHHUIO.
Wznoxenne Mmartepuana HE JOJDKHO OrPAaHUYMBATBHCS JIMIIb OMHMCATEIBHBIM MOJIXOA0M K
packpeITui0 BbIOpaHHOW Tembl. OHO TakXke JOJDKHO COJAEp)KaTh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMoi MpoOJIEeMBbl U U3JI0KEHHUE COOCTBEHHON TOYKH 3PEHHS Ha BO3MOXKHBIC TIYTH €€
pereHus.

e 3axmoueHue (1-2 crpanuipl). B 3akitoueHun KpaTKo M31araroTcs JOCTUTHYTBIE MPU
M3YYEHHUH MTPOOJIEMBI TIEITH, TEPCIIEKTUBBI PA3BUTHS UCCIIETYEMOTO BOIIpOCa

e (Crnucox HCIOJIb30BAHHOM JUTEpaTypbl (He MeHblle 10 MCTOYHMKOB), B aji(paBUTHOM
nopsiake, 0(OPMIIEHHBIN B COOTBETCTBUU C TPUHATHIMH MpaBHiIaMi. B CIIMCOK MCTIONB30BaHHOM
JUTEPaTyphl PEKOMEHIYETCS BKIIIOYATh PaOOThl OTEYECTBEHHBIX M 3apYOEKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, OMyOJMKOBAaHHBIE B HAYYHBIX KypHAJIaX B TEUCHHE MOCIEAHUX 3-X JIET U CCHUIKH
Ha pecypcel cetn HTepHeT.

e [Ipunoxenue (npu HEOOXOAUMOCTH).

Tpebosanus k opopmuenuio:

TEKCT C OJJTHOM CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kkerab mpudTta 14;

MEXCTPOUYHOE paccrosuue 1,5;

MoJis: CBepXy 2,5 cM, CHU3Y — 2,5 cMm, ciieBa - 3 cMm, cipasa 1,5 cm;
pedepaT goKEeH OBITh MPEACTABICH B COPOIITIOPOBAHHOM BHJIC.

Tlopsoox 3awumul pehepama:

3amuTa pedepara MPOBOAUTCA Ha MPAKTUUYECKUX 3aHATHUSAX, MOCIE OKOHYAHUS PabOThI
CTYICHTa HaJ HUM U HCIPABICHHS BCEX HEIOUYETOB, BBISBICHHBIX IPENOJaBaTEIeM B XOJe
KoHcynbTanuil. Ha 3amury pedepata orBogutcst 5-7 MUHYT BpEMEHH, B X0Jie¢ KOTOPOTO CTYAEHT
JOJKeH TIOKa3aTh CBOOOJHOE BIIAJICHME MaTepualioM M0 3asBiieHHOW Teme. [lpu 3ammre
pedepara IpUBETCTBYETCS UCIIOIb30BAHUE MYJIbTUMEIHA-TIPE3CHTALIUH.

Oyenka pepepama

Pedepar onenuBaeTcs no cieayronmM KpUTepUsIM:

* coOmroieHue TpeOOBaHMM K €ro 0(hOPMIICHHIO;

* HEOOXOJAMMOCTh M JOCTAaTOYHOCTh MJIi PACKPBITUS TEMbl IMPHUBEACHHON B TEKCTE
pedepaTa nabOpMaIUH;

* YMEHHE CTyJIeHTa CBOOOHO U3JaraTh OCHOBHBIC U, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 3a/laBa€MbIX IPEMNOJaBaTeeM U COKYPCHUKAMH
BOIIPOCOB U c(hOpPMYIUPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenku:

Oyenka «omauuno» BBICTABIIAETCS CTYJEHTY, €CIIU B JIOKJIAJE CTYACHT MCUEPIBIBAIOLIE,
MIOCJIeI0BAaTEIbHO, YETKO M JIOTHYECKU CTPOIHO M3jaraeT Marepuai; CBOOOIHO CHpaBISIETCS C
3aJladyaMM, BOMIPOCAMHU M IPYTMMH BHJAMU TPUMEHEHHUS 3HAHUM; HCIOJIb3yeT AJIs HAIUCAHUS
JIOKJIala COBPEMEHHbIE HayyHble MaTepualbl; aHAJIU3UPYET MOJYYSHHYI0 HH()OPMALHIO;
MIPOSIBIISIET CAMOCTOSTEILHOCTD PU HAITMCAHUH JI0KJIaJa.

Oyenka «xopouio» BBICTABISIETCS CTYACHTY, €CIM KauyeCTBO BBIMIOJHEHHS JOKJIana
JOCTaTO4HO BbICOKOe. CTYIEHT TBEPIO 3HAET MaTepHajl, FPAMOTHO U IO CYIIECTBY U3JIaraeT ero,
HE JIOMyCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIaja.

Oyenka «y00671emeopumenbHoy BBICTABISAETCS CTYIEHTY, €CIM MaTepuasl JOKJIajaa
U3JIaraeTcs 4acTUYHO, HO MpOoOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, CTYAEHT JOIyCKaeT



HETOYHOCTH M OLIMOKH IMPH 3alIUTe 0K/, JaeT HEJOCTAaTOYHO NPaBUIIbHbBIE (POPMYIUPOBKH,
HaOJI01AI0TCS HAPYIICHHUS JIOTHYECKON TIOCIIEI0BAaTeIbHOCTH B M3JIOKEHUN MaTepHara.

Oyenka «Hey0081emeopumenbH0» BBICTABIACTCS CTYIEHTY, €CIM OH HE MOJTrOTOBUII
JOKJIaJl WM JIOMYCTHJI CyIIecTBeHHbIe OmMOKK. CTYIEHT HEYyBEpEeHHO H3JIaraeT Marepual
JIOKJIaJja, HE OTBEYAET Ha BOIIPOCHI IIPEMNOJaBaTEIs.

Onucanue wixanvl OyeHueaHus

MaxkcuManbHO BO3MOXKHBIN 0ajul 3a BECh TEKYILUH KOHTPOJb YCTaHABIMBAETCS PABHBIM
55. Tekyiiee KOHTPOIBLHOE MEPOINPUITHE CUUTAETCA CHAHHBIM, €CIU CTYACHT IMOJYYUJI 3a HEro
He MeHee 60% OT yCTaHOBJIEHHOI'O Ul 3TOTO KOHTPOJII MakCUMajbHOro Oama. PeTuHroBbIi
0a1, BBICTaBIIIEMBIN CTYJCHTY 3a TEKyIIee KOHTPOJIBbHOE MEPOIPHUATHE, CAAHHOE CTYIEHTOM B
YCTaHOBJIEHHbIE TPa()UKOM KOHTPOJIbHBIX MEPONPUSITUM CPOKH, ONPEAENAeTCS CIEAYIOLUM
obOpazom:

YPpOBEHB BBINOJIHEHUS KOHTPOJIBHOTO Pelitunrossiii  Gayn B % or
3aJaHuUs MaKCHUMAaJIbHOTO 0ajiia 3a KOHTPOJBHOE 3aJJaHue)

OTIUYHBIN 100

Xopommii 80

Y 10BIE€TBOPUTENLHBIN 60

HeynonerBopuTenbHbII 0

Tembl pedepaTos
ba3oBrlil ypoBEeHB

Bosmoxxnoctu u mpumenenne MM B oOpa3oBarensHOit cpee.

CoBpeMeHHbIE POrpaMMHbIE TPOAYKThI, OCHOBaHHbIE Ha 1.

OO6mras xapakTepucTuka si3bika nmporpammupoBanus PROLOG.

DKCIepTHBIE U MHTEIJIEKTYallbHbIE 00y4Yaloniie CUCTEMBI.

Mopenu v anropuTMbl pacrio3HaBaHUs B 9KCIIEPTHBIX CUCTEMAaX.

Moienu nipecTaBiIeHus: 3HAaHUM.

Oco0eHHOCTH UCTIONIB30BAaHUS CEMAaHTUUYECKUX CETEH ISl MPEICTaBICHUS 3HAHUIA.
[IponykuronHsle 0a3bl JaHHBIX.

OpeliMOBBIE MOJETU B CUCTEMAaX UCKYCCTBEHHOTO MHTEJICKTA.

0.  OwnToJlOTMHU U UX IPUMEHEHUE B MPOPECCHOHATBHON AEITEILHOCTH.

1. Bo3moknoctu cucteMsl Protégé st co3ianusi OHTOJIOTHH.

[IporHo3upyrore HHTEIEKTYalbHbIE CUCTEMBI.

13.  IInanupyromue UHTEIEKTYalbHbIE CUCTEMBI.

14,  OOmwmii aHaIM3 CyIIECTBYIOUIUX 00pa30BaTEIbHbBIX IIAT(HOPMEHHBIX PEIICHUH.
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[ToBbILLIEHHBIN YPOBEHB

Bunpl SKCTIEpTHBIX CHCTEM.

OcobenHoctu pa3paboTKH y4eOHOM SKCIIEPTHON CHCTEMBI.
XapakrepucTika 000J04KH 3kcnepTHbIX cuctem CLIPS.
WHTennekTyaabHble CHCTEMBl KOHTPOJIS U IPUHATHS PEeILICHHH.
[TonsiTue u oO1Me XapaKTePUCTUKNA HEHPOHHBIX ceTeil.
HeiipoHHble ceT B cucTeMax UCKYCCTBEHHOT'O MHTEIJICKTA.
Ob6nactu npuMeHeHus: HeMpOUH(POPMATUKH.

Penaxropsl oHTOJIOTHIA.

Ocnossl RDF u OWL.

0.  baifecoBckas cTparerus OleHKH BBIBOJIOB.

1.  Poccuiickue oOpa3oBaTenbHbIE OHIAWH-TIIATPOPMBI.

RBPBowoo~NoOR~wNE




12.  3apyOexHble 00pazoBaTeIbHbIC OHIANH-TIIIAT()OPMEI.
13.  Cnenmanu3upoBaHHbIE IPOIPAMMBI JIJIsl HEUETKUX CUCTEM.
14.  BosmoxHocTH mporpammbl Scilab asist paboThl ¢ HEYETKUMHU 0a3aMu JaHHBIX.

4.5. Memoouueckue pekomeHoayuu no 8bINOJHEHUIO UCCIE008AMENbCKUX NPOEKMO8

HccnenoBatensckasi mpoekTHass pabora — 3TO TpyHmoBas paboTa, A BBIIOJHEHHUS
KOTOpOil HEOOXOIuM BBIOOp W NPUJIOKEHUE HAyYHOM METOJUKM K IIOCTaBJIEHHOW 3ajaue,
[IOJIyYeHUE COOCTBEHHOI'O TEOPETHMUECKOTO MM OSKCIEPUMEHTAIBHOTO Marepuana, Ha
OCHOBAaHUHM KOTOPOTO HEOOXOJMMO NPOBECTH aHAJINW3 M CJHENaTh BBIBOABI 00 HCCIEIYyeMOM
ABJICHUH. BBITIOJTHEHWE TpPOEKTa — O3TO BCEr/a KOJUIEKTHBHAsA, TBopYeckas JlabopaTopHas
paboTta, mnpeAHAa3HauY€HHas JUId IMOJIyYEHUS OMNPEAENEeHHOro TMpOJyKTa WM HAy4HO-
TEXHUUYECKOTO pe3ynbraTa. Takas paboTa mojpa3yMeBaeT 4eTKOe, OJHO3HaYHOE (POpPMUPOBAHKE
MIOCTABJICHHOM 3a7auyu, OINpeAeJeHUEe CPOKOB BBINOJHEHHS HAMEUEHHOTo, OIpe/ieIeHHe
TpeOOBaHUM K pa3pabaTbIBAEMOMY OOBEKTY.

BoinosnHenue 1 rpynmnoBoro mpoekrta SBIsSeTCsl 00s13aTENbHBIM YCIOBHEM BBINOJIHEHUS
CaMOCTOSITENIBHOM  paboThl MO J00OM AMcUMIUIMHE TNpodecCHOHaNbHOrO HukiIa. Tema
MIPOEKTHOTO 33aJaHHs MOXeT ObIThb BbIOpaHa CTYAEHTOM M3 MPEAJIOKEHHBIX B padoueit
porpaMMme Win QoHJe OLEHOYHBIX CPEACTB IUCIUIUIMHBI, TUOO OIpe/eseHa caMOCTOATEIbHO,
UCXOJsl M3 MHTEPECOB CTyJeHTa (B paMKaX H3ydaeMOW AUCUMIUIMHBI). BpiOpanHylo Temy
HE0OXO0IMMO COTJIacOBATHCS C MPENOAaBaTeNeM.

Tpebosanus no 6bINOIHEHUIO U OGOPMIEHUIO NPOEKMA

[Ipu BBITIOJIHEHUH MPOEKTa MPHUBETCTBYETCS padboTta B rpymnme (2-3 yenoseka). [Ipoext —
3TO HCCIIeA0BATeNbCKass pabdoTa, B XOAE KOTOPOM CTYIEHTHI IOJKHBI NPOJEMOHCTPUPOBATH
BJIQJICHUE HaBbIKAMU HAy4YHOI'O MCCIENOBaHMSA, YMEHHUS MPOBOAUTH aHaIU3, 00001aTh
nHGOpMALMIO, JIeNaTh BBIBOJBI, MpeagaraTb CBOM pPELIEHUs MpOOJIEMBl, paccCMaTpUBaeMO B
IIPOEKTE.

IIpy mnoAroTroBke MarepuajgoB IPOEKTa CTYIEHTHl MAOJDKHBI IPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMHM METOJJAMH KOMITbIOTEPHOIN 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomwr yuacmnuka npoekma.

J1s KaXKJ10T0 U3 Y4aCTHUKOB IMPOEKTA OLIEHUBAIOTCA:

* IpohecCHOHANIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOIIEH 001acTH;

* yMeHHe paldoTaTh CO CHPABOYHOW W HAyYHOM JMTEpaTypoil, OCYIIECTBIATH IOUCK
HeoOxoauMoi nHpopmaruu B THTEepHET;

* yMeHHe paboTaTh C TEXHUYECKUMHU CPEACTBAMU;

*  yMEHHME  TOJb30BaTbCsi  COOTBETCTBYIOIUMMHU  BBIIOJHAEMOMY  IPOEKTY
UH(GOPMALIMOHHBIMH TEXHOJIOTUSIMH;

* YMEHHE F'OTOBUTh MaTepUallbl MPOEKTa AJISl IPE3EHTAIlMU: COCTABIATh U PelaKTUPOBATh
TEKCThI, (JOPMHUPOBATH MPE3EHTALNIO IIPOEKTA;

* yMeHUe paboTaTh B KOMaH/IE;

* yMEHUE MMYOJIMYHO MPEJCTABIATH Pe3yabTaThl COOCTBEHHOH IESATEIbHOCTH;

* KOMMYHUKA0€IbHOCTh, UHUIIMATUBHOCTh, TBOPYECKUE CIIOCOOHOCTH.

Kpumepuu evicmasnenus oyenku yuacmuuxkam npoexma
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YHUBEPCAJIbHbBIE
Komnerenmum, KOMITCTEHITHH
CBSI3aHHBIC C (koMMyHHKaOEI
MCII0JIb30BAHUEM BHOCTh
[Ipodeccuona ’ OTtueTHOCT
Onenka bHELC COOTBETCTBYIOIIUX WHUIUATUBHOCT .
KOMIICTCHIIHH BBITIOJTHAEMOMY TIPOEKTY b, YMCHUE
TEXHUYECKUX CPEJCTB H pabortats B
UH(OPMAITUOHHBIX «KOMaHJIe»,
TEXHOJIOTHI1 YIIPaBJIEHUYECKHUE
HAaBBIKH H T.]I.)

«OTANYHO» Pa6ora Texunueckue cpencrsa u | CTyneHT [Tpoekr
BBITIOJTHEHA Ha | HHPOPMAIMOHHBIC MPOSIBUII IpeicTaBIe
BBICOKOM TEXHOJIOTUM OCBOCHBI W | MHHUIIUATHBY, H
npodeccroHa | UCIOJIb30BAHBI JUI | TBOPUYECKUN MOJTHOCTBIO
JHHOM peannzanuu MPOEKTa | MOAXO/, U B CPOK.
YpOBHE. MIOJIHOCTHIO CIIOCOOHOCTh K
[IpencraBnen BBITIOJTHEHUIO
HBIM MaTepual CJIOKHBIX
B OCHOBHOM 3aJlaHHH,

(akTuyeckn HaBbIKU pabOTHI
BEpEH, B  KOJUICKTHBE,
JOTTYCKaIOTCS OpraHu3aIMOHH
HErpyObIe bIC
(hakTraeckue CITOCOOHOCTH.
HETOYHOCTH.

CryneHnt

CBOOOHO

OTBEUaeT Ha

BOIIPOCHI,

CBS3aHHBIE C

POEKTOM.

«Xopo1o» Pabota OOHapyXKUBAIOTCS CryneHnt [IpoekTt
BBITNIOJTHEHA HA | HEKOTOpPhIE OMIMOKH B | JOCTATOYHO npeJicTaBie
JOCTaTOYHO UCIIOJIb30BAaHUU COOTBET | MOJIHO, HO 0e€3 | H
BBICOKOM CTBYIOIIUX TEXHHYECKUX | MHUIUATUBBI U | JOCTATOYH
npodeccuona | cpeacTs U | TBOPYECKUX 0 TOJHO H
JHHOM UH(GOPMAITMOHHBIX HAXOJ0K B CpOK, HO
YpOBHE. TEXHOJIOT Uil BBITIOJTHHII c
JomnyiieHno a0 BO3JIO’KEHHbBIE HEKOTOPBIM
4-5 Ha HEro 3a/1auu. | U
(bakTHUeCKUX HeopaboT
OLINOOK. KaMH.
Crynent
OTBEUaeT Ha
BOIIPOCHI,

CBSI3aHHBIE C
MIPOEKTOM, HO
HEI0CTaTOYHO
TIOJTHO.
«YnoBuerBopure | YpoBEHb OOHapyxuBaeT CryneHt [TpoekT
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YHHUBEpPCATbHBIC
Kowmmereniumy, KOMITCTEHITHH
CBSI3aHHBIC C (koMMyHHKaOEI
UCTIOJIb30BaHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Onenka bHELC COOTBETCTBYIOIIUX WHUIUATUBHOCT .
KOMIICTCHIIHH BBITIOJTHSIEMOMY ITPOCKTY b, YMCHUE
TEXHUYECKUX CPEJCTB H pabortats B
UH(OPMAITUOHHBIX «KOMaHJIe»,
TEXHOJIOTHI1 YIIPaBJIEHUYECKHUE
HAaBBIKH H T.]I.)
JIBHO» HEJ0CTAaTOYHO | HEJOCTATOYHOE BBITIOJTHUII caaH co
BBICOK. BJIAJICHHE HaBBIKAMH | OOJIBIITYI0 YaCTh | 3HAUUTEIHH
JlomyteHo 10 | pabOThl ¢ TEXHUYECKUMH | BO3JIOKEHHOH Ha | bIM
8 CpeacTBaMu U | Hero paboThI. OTI03/1aHue
(aKTUYECKUX | COOTBETCTBYIOIIUMHU M  (bonee
OImHOOK. WH(POPMAITMOHHBIMHU HENENn) W
CryneHt TEXHOJIOTUSIMHU HE
MOJXKET MOJIHOCTHIO
OTBETHUTH
JIIITb Ha
HEKOTOpbIE W3
3a/laHHBIX
BOIIPOCOB,
CBSA3aHHBIX C
MIPOEKTOM.
«HeynosnerBopu | Pabora He | HaBeikoB  pabotel ¢ | CTynmeHT [IpoekT He
TEIBHO» BBITIOJIHEHA TEXHUYECKUMU MPAKTHYECKU HE | CAaH.
WIH CpeacTBaMu HET, | paboTail, HE
BBITNIOJIHEHA Ha | HH(GOPMAIIMOHHbIE BBITIOJIHWJI CBOM
HU3KOM TEXHOJIOTUU HE OCBOCHBI | 3a/1a4H WIH
YpOBHE. BBITIOJTHIJI JIUI b
Jomnyiieno OTHEJbHBIE  HE
Oosee 8 CYIIIECTBCHHBIC
(hakTHYecKnx Opy4YEHUS B
OILINOOK. TPYIIIOBOM
OtBeTsl  Ha MIPOEKTE.

CBSI3aHHBIC C
IPOEKTOM
BOIIPOCHI
oOHapyXH1Baro
T
HETTIOHUMaHNe
npeaMera |
OTCYTCTBHE
OpHEHTALlUH B
Marepuaie
MIPOEKTA.




CmyOdenmsi 001(CHbl: 3AIUTUTH MPOEKT B PEXHME MPE3CHTAIMH, NPEIbSIBUTH (ailsibl
BBITMIOJIHEHHOTO IPOEKTa, YMETh paccKa3aTh O TEXHOJOTHIX, HCIOJb30BaHHBIX HMH TpHU
BBITIOJTHEHUH IIPOEKTA, 1aTh OLIEHKY pabOThI KayKI0TO WICHA TPYIIILI (eciu npoeKkm epynnogol).

HpuMepm,le TEMbI AJId BBINNOJIHCHUSA MPOCKTHBIX 3agaHui

1. Hcropus pa3BUTHS UCKYCCTBEHHOTO MHTEUIEKTa B Poccum.

2. Hcropus pa3BUTHS HCKYCCTBEHHOT'O MHTEJUICKTA 32 PyOEIKOM.

3. HckyccTBeHHBIH HMHTEIIGKT B mpodeccnoHanpHOW cdepe (B 3aBHCHMOCTH  OT
HaIpaBJIEHUs IOJITOTOBKH).

4. Ananu3 1aHHBIX y4eOHOU akTUBHOCTH oOyuarouuxcs ¢ npumeHenunem NUU.

5. AHanu3 00pa3oBaTeNbHbBIX JAHHBIX IPOEKTHON AESITEIbHOCTH.

6. Google Data Studio xak cpeCTBO aHAN3a U BU3yaTU3allUK 00pa30BaTEIIbHBIX JTaHHBIX.

7. Pa3zpaboTka oHTOJIOTHH MPO(HeCcCHOHATHHON MpeaMeTHOM 00IacTH.

8. TpuHIUIBI pa3pabOTKH CUCTEM aAallTHBHOTO OOyUYEeHHUS.

9. 3apyOexHbIE CHCTEMBI aJaITHBHOTO O0YUCHUSI.

10. Poccwuiickue cUCTeMBI aJalTHBHOTO O0YYCHUSI.

11. Knaccugukanus HCKyCCTBEHHbIX HEHPOHHBIX CETEH.

12. I'nmybokne NCKYCCTBEHHbIE HEHPOHHBIE CETH JUTS PEIICHHUS 3a71a4 TUITAHUPOBAHUSI.

13. I'mybokune NCKYCCTBEHHbBIC HEHPOHHBIE CETH JUTS PEHICHHS 3a]1a4 IPOTHO3HUPOBAHUSI.

14. I'myOokue HCKYCCTBEHHbIE CBEPTOYHbIE HEWPOHHbIE CETH JUId pELIeHUs 3aaady
pacrno3HaBaHUs U300pakeHUH.

15. CpaBHuTENbHAST XapaKTEPUCTHKA TIOJHOCBSI3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX ceTel Ayl peleHus 3a1a4 Kiaccu(puKauu U KJacTepu3aluu.

4.5. Memoouueckue pexomeHOayuu no NOO20MOoGKe K IK3AMEHAM U 3a4emam

N3yuenrne MHOTHX 00OmIENpodecCHOHANBHBIX U CHEIHATbHBIX TUCIHILINH 3aBEPIIAeTCs
sk3amMeHoM. [ToAroToBKa K AK3aMEHY CIIOCOOCTBYET 3aKpEIUICHUIO, YIITyOIeHUI0 U 0000IICHIIO
3HAaHUH, TOJy4aeMbIX, B TIpoliecce OOYyYeHHUs, a TaKKe MPUMEHCHHUI0 HX K PEHICHHIO
MPAaKTUYECKUX 337ad. ['OTOBSCH K JK3aMEHY, CTYICHT JUKBUIMPYET MMCIOIIUECS MPoOeibl B
3HaHUSX, YIIIyOJIsieT, CUCTEeMaTU3UPYET U YIIOPSIOYMBACT CBOM 3HaHMs. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET TO, YTO OH mpuoOpen B mporecce OOydYeHHsI MO KOHKPETHOW y4eOHOM
JMCIUTUIAHE.

DK3aMEHAIIMOHHAs CECCHS - TO CEpHsl IK3aMEHOB, YCTAHOBJICHHBIX yY€OHBIM ILIAHOM.
Mexnay sk3ameHamu uHTepBan 3-4 nmHs. He crnemyer mymath, 4to 3-4 OHSI JIOCTaTOYHO JUIS
YCIEIIHOM MOATOTOBKH K SK3aMEHaM.

B a1t1t 3-4 mHS HY)KHO CHCTEMAaTHU3UMPOBAaTh YK€ MMEIUecs 3HaHus. Ha KoHcynbTanuu
nepe] 9K3aMEHOM CTYICHTOB MTO3HAKOMSAT C OCHOBHBIMH TPEOOBAHUSMH, OTBETAT HA BOZHHUKILIUE
y HUX Bompochl. [lo3ToMy mocenieHne KOHCYIbTallui 00s3aTeNIbHO.

TpeGoBanusi K opraHu3alMy MOJATOTOBKM K dK3aMEHaM Te K€, YTO W TIPH 3aHATUSIX B
TE€YCHHE CeMecTpa, HO COONIONAThCS OHU JOJDKHBI Oojee CTporo. Bo-mepBbIX, OueHb Ba)KHO
coOrofieHre pekrMa JIHS; COH HEe MEHee 8 4acoB B CYTKH, 3aHSTHUS 3aKaHUYMBAIOTCS HE TO3/IHEE,
yeMm 3a 2-3 yaca a0 cHa. OnTHUMalbHOE BpeMs 3aHSATUH - yTpeHHHE U JHEBHbIE 4achl. B
nepepeiBax  MEXIy 3aHATHSAMU  PEKOMEHIYIOTCS TPOTYIKH Ha  CBEKEM  BO3JAYyXE,
HEYTOMUTENbHBIE 3aHATHS CIIOPTOM. BO-BTOPBIX, HAIMYUE XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB
nekuui. Jlaxke B TOM ciyyae, eciu Obla MPOIMyIIEeHA Kakas-Tu00 JeKlus, HEoOXOAMMO BO
BpeMsi €e BOCCTAHOBUTH (Ilepenucarh ee Ha Kadeape), o0aymaTh, CHATh BO3HHUKIIHME BOTIPOCHI
JUI TOTO, 4TOOBI 3allOMHHAHWE MaTepuayia ObLI0O OCO3HAHHBIM. B-TpeThuX, MpU MOATOTOBKE K
JK3aMEHaM Yy CTYyJAEHTa JOJDKeH OBITh XOpOWWH Y4eOHWK WM KOHCIEKT JIHTEpaTyphl,
MPOYUTAHHON TO yKa3aHWIO NperojaBaTeliss B TEUCHHUE ceMecTpa. 37eCh MOXKHO 3(h(HEeKTUBHO
MCI0JIb30BATh JIUCTHI OMOPHBIX CUTHAJIOB.



Bnauane cnenyer mpocMOTpeTh BECh MaTepuall IO CAAaBAEMOW JUCLMILIMHE, OTMETUTH
s ce0s TpyaHble Bompockl. OOsi3aTenbHO B HHMX pa3oOparbes. B 3awimodyenue eme pas
11€JIeCO00pa3HO MOBTOPUTH OCHOBHBIE IIOJIOKEHUS, HCIOJIB3YS IMPH 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnueckas MOJArOTOBKA K 3aHATHUSAM B TEUEHHUE CEMECTPA MO3BOJUT UCIOJIb30BaTh
BpeMs 3K3aMEHALIMOHHOM CECCUN I CUCTEMAaTU3alliy 3HaHU .

1. KoHTpoJsb caMOCTOATEIbHOMH PA0OTHI CTYAE€HTOB

KoHTposas camocTodTenbHOM paboThl IPOBOAUTCS IPENOAABATENEM B Ay AUTOPHH.

[IpenycMoTpeHsl creayromue BUABI KOHTPOJISA: coOeceoBaHME, OIEHKa pedepara,
OLICHKA ITPE3EHTALNH, OLIEHKA YYACTHsI B KPYIJIOM CTOJIE, OLICHKA BBINIOJHEHUS ITPOEKTA.

[TonpoOHble KpuTEepuU OIEHMBAHMS KOMIETEHUMU mNpuBeneHbl B DOHIE OLIEHOYHBIX
CPEJIICTB JUIs IPOBEACHUS TEKYILEH U TPOMEKYTOYHOM aTTECTALlUH.

2. Cnucok Jurtepatypbl A BbinoaHeHuss CPC

OcHoBHas1 uTEparypa:

1. [MansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTennekTyaabHble CHUCTEMBI H
TEXHOJIOTUU DJIEKTPOHHBIN pecypc : yueoHoe mocodue / C.B. [Tansmos. - Camapa : [ToBomkckuit
TOCY/IapCTBCHHBI YHHUBEPCHUTET TEJICKOMMYHHUKAuid u wHpopMmaTuku, 2017. - 195 c. - Knaura
Haxoautcs B 6a3oBoit Bepcun DbC [PRbooks.

2. CricoeB, /I. B. BBeneHue B Teopwro HMCKYCCTBEHHOTO HWHTEJUIEKTa : ydeOHOE
nocoobue / JI. B. CricoeB, O. B. Kypunra, /I. K. IIpockypun. — Mocksa : Aii [lu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snextpoHHblt // Ludpooit
00pa3zoBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL.:

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

JlonoaHUTeILHAS JUTEpaTypa:

1. AsepuenkoB, B. WM. Cucrema QopmupoBanusi 3HaHuii B cpenae HWHTepHer :
Momnorpadust / AsepuenkoB B. W. - bpsHCk : bpsHCKHII TOCyIapCTBEHHBIM TEXHUYCCKUUN
yauBepcuteT, 2012. - 181 c¢. - Kaura naxomurcs B 6azoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. U. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHOe mocoowue : [16+]
/ C. W. TlaBnoB. — Tomck : ToMckuii TOCy1apCTBEHHBIM YHHUBEPCUTET CHUCTEM YIPABICHUS H
paaguosnekrponuku, 2011. — Yacte 1. — 175 c. — Pexxum gocrtyna: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. U. Cuctembl HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe nocodue / C. 1.
[TaBnoB. — Tomck : ToMmckuil TOCYyTapCTBEHHBIH YHHUBEPCUTET CHCTEM YIOpPaBIECHUS U
paaguosnekrponuku, 2011. — Yacte 2. — 194 c. — Pexxum goctyna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOTO MHTEIIEKTA : ydeOHOe mocobdue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHblil heaepanbubiii yauBepcuret, 2016. —Yacts 1. — 123 c. :
CXEM., HII., TaOJI. - Pexum JocTymna: 1 (o) MO AITHCKE. - URL.:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoexTupoBaHue cHUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA : ydeOHOe
nocobue / C. JI. Cotnuk. — 3-e u3a. — Mocksa : HTepHeT-YHuBepcuteT MHbOpMaIoHHbIX
Texunonoruit (MHTYUT), At ITu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexrponnsit / Ludposoit obpazoBatensubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.htmi

Mertoauyeckas JuTeparypa:


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

1. Meroandeckue yka3aHusl K CaMOCTOATENBbHON paboTe (3IEKTPOHHBIN BapUaHT)

HNuTepHeT-pecypcebl:
1. Bopoiickuit @. C. Mudopmarnka. DHIMKIONEAUYECKUN CIOBAPh-CIPABOYHHK:
BBEJICHUE B COBPEMEHHBIC HWH(POPMAIIMOHHBIE M TEICKOMMYHUKAIIMOHHBIC TEXHOJIOTHH B

tepMuHax U (akrax. - M.: ®UIMATIIUT, 2006. - 768 c¢. — JloctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBaHoB B. OcHOBBI HCKYCCTBEHHOTO WHTEJUIEKTA —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. PomanoB I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA; Y UYeOHO-METO/I. mocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OcHOBBI nn -

https://sites.google.com/site/osnovyiskusstvennogointellekta/
o. Co6onp b.B. Mudopmaruka: yueOnuk/ b.B. Cobonb [u np.] — U3a. 3-e, nonosH.

u mepepab. — PocroB u/[l: ®enmkc, 2007. — 446 c. — JocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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