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BBEJAEHUE

HeJ’II/I H 3a1a41 OCBOCHUSA TUCIUIIJINHBI
]_IeJ'IBIO OCBOCHHA JUCHUIIIHMHBI ABJIACTCA O3HAKOMIICHHE CTYACHTOB C KPYIroM 3ajad B
obnactu HCKYCCTBCHHOI'O HHTCJIJICKTA, a TAKXC 3HAKOMCTBO C OCHOBHBIMH IIOHATHAMHU U

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

npodeccuoHaIbHON 00acTH.

33,[[3‘11/1 OCBOCHHUA AUCHUIIIIMHBI —

OTHOCAIIIUMCA K

O3HAaKOMJICHUE CTYIACHTOB C BO3MOXHOCTAMU

UCIIOJIb30BaHUsI TEXHOJIOTHIA NCKYCCTBEHHOT'O MHTEIIJICKTa B MpodecCoHanbHOU chepe.

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/I€HTHI J0JIKHBI:

—  WCTOJB30BaTh MPUHIMIBI Pa0OThl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTUN
JUIS peuIeHus 3a1a4d npo(ecCHOHANbHOM NesTeTbHOCTH;

—  BBIOMpATH

— IMPUMCHATH

nu(poBbIE TEXHOJOTHH,
npoecCHOHANBHBIX 3a]1au;
npu

pelIeHun  3ajad

MIPOrpaMMHBIE

po(hecCHOHATLHOM

cpeacrBa OjId pCUICHUA

JACATCIBHOCTHU

CHEIHATM3UPOBAHHOE MTPOTPAMMHOE 00ECTIeYeHIE U METO/IbI HCKYCCTBEHHOT'O MHTEJUICKTA;
—  pa3pabaTbiBaTh OCHOBHBIE MOJYJIU WHTEIUIEKTYalbHBIX CUCTEM, BIAJETh IpUEMaMu
pelieHus 1a00paTOPHBIX 3a7a4 B MIPEIMETHOM 00J1acTH.
Ilepeyenr mnuIaHMpyeMBbIX pe3yJbTATOB OO0y4YeHHS] O JAUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3YJIbTATAMH OCBOEHHSI 00Pa30BaTeJbHOMH MPOrpaMMbl

Kon, popmynuposka
KOMITETCHIHH

Kopx, dopmynupoBka nnaukaropa

[Inanupyemslie pe3ysbTaTsl
00y4eHUS 10 JUCIUILIHHE
(Momyiio0),
XapaKTEPU3YIOLIUE 3TAITbI
(dbopMupOoBaHUS
KOMIIETEHIMH, NHIMKaTOPOB

[1K-1 CriocoOeH BiazeTh
PUCYHKOM H IIpHEeMaMHU
paboThI, ¢ 000CHOBAaHHUEM,
XYJI0’)KECTBEHHOT'O 3aMbICiIa
JN3aifH-TIPOEKTA, B
MaKeTUPOBaHUU U
MOJICJIMPOBAHKH, C IIBETOM U
LIBETOBBIMU KOMITO3ULIUSIMHA

NJ-1 IIK-1 BnageeT pucyHKkoM 1
npueMamMu paboThl, ¢ 000CHOBAaHHEM,
XYJ0’KECTBEHHOTO 3aMbICIIa JU3aiiH-
MIPOEKTa, B MAKETUPOBAHUHU U
MOJICJINPOBAHUH, C IIBETOM U
LIBETOBBIMU KOMITO3ULIUSMHU

NA-2 TIK-1 Peanuzyet
XYZ0KECTBEHHBIN 3aMbICENT TU3aiH-
MIPOEKTAa, CHHTE3UPYS 3HAHUS U
HaBBbIKM PUCYHKA U I[BETOBOI
KOMITO3UITIH

UJ-3 I1IK-1 OuenuBaet u BEIOUpaeT u3
KOMITO3UITOHHBIX IIPUEMOB, TEXHUK
MPOEKTHOM Ipa MK U IIBETOBBIX
COUYETaHWH HY)KHBIE JJIS peanu3alyn
XYJ0KECTBEHHOTO 3aMbICIIa JU3aiiH-
MIpOEKTa

TIK-2 Criocoben 060cHOBATH
CBOM IIPETIOKEHUS TIPU
pa3paboTKe MPOESKTHOM
WJIeu, OCHOBAaHHOU Ha
KOHICIITYaJIbHOM,
TBOPYECKOM MOIXOJE K
pELICHUIO AU3aitHEPCKOM
3a1a4n

NA-1 TIK-2 Onpexnensier npaBuiia U
MPUHLMITBI TBOPUYECKOTO PEIICHUS
JIU3afHepCKOM 3aauu

NA-2 T1IK-2 ®opmupyeT cBon
3aMBICIIBI B WJIeH rpaduaecKum
cnoco0ooM; GpopMyIHpoBaTh
KOHIIEIIINIO IPOEKTHOH nzeu;
peo0pa3oBaTh KOHIENTYAIbHYIO
U7CIO B

rpaduuecKuil BUA

N/I-3 TIK-2 Aprymentupyer

["'0TOBHOCTH IPUMEHSITH TIPU
peleHnt 3a1a4
npo¢eCCHOHAIBHON
JeSITebHOCTH
CHeIHATH3UPOBAHHOE
IporpaMMHOe oOecrieueHue
¥ METOJIbI HCKYCCTBEHHOTO
MHTEJUIEKTA.

I'oToBHOCTH pa3pabaThIBaTh
OCHOBHBIE MOJ1YJIH
MHTEJUICKTYaJIbHBIX CUCTEM,
BJIaJIETh IPHEMaMH PEIICHUS
MPaKTUYECKHX 3a/1a4 B
peaMeTHOM obacTu.




pa3paboTKy MPOEKTHOW UJICH,
OCHOBaHHOH Ha KOHIENTYaJIbHOM,
TBOPUYECKOM TMOAXOAC K PEHICHUIO
JIM3alHEPCKON 3aa4u

CTPYKTYPA U COAEP KAHUE JIABOPATOPHBLIX 3AHATUI

IIpakTnuyeckas padora 1.

AHanu3 COBPEMEHHBIX MPOrPaMMHBIX CPEACTB ¢ npuMeHennem M.

Bonpocs! (koMneTeHUMM, HABBIKH) I OCBOCHUS:
1. 3yuuTh COBpeMEHHBIE TPOTrpaMMHBIE MPOAYKTHI, OCHOBaHHbIE Ha 1.
2. HayuuThCcsi aHaJIM3UpPOBaTh BO3MOXHOCTHM HPOTPAMMHBIX CpPEICTB C

npumenennem NN.

3az[amm AJIH BBINOJIHCHUA U METOAUICCKHEC PCKOMECHAAIIMHA:

3aganmue 1

HCHOJ’IL?,YS[ HpI/IBGJICHHHﬁ HHNKEC CIIMCOK I/IHTepHeT-CCBIJ'IOK, d TaKXeE ):[pyme
I/IHTepHCT-I/ICTOIIHI/IKI/I, I/ISYIH/ITC I/IHTeJ'IJ'IeKTyaJ'IBHBIC CHCTCMBHI, npez[naraeMBIe Ha
PBIHKE.
1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-
programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms
OHpCIIGJ'H/ITC HX HAIIPaBJICHHC:
- akcnepTHbie cuctemsl (IC);
- CUCTEMBI ¢ Oa3aMM 3HaHHI;
- HHTEJJIEKTyaJIbHOE 00yUYECHHE;
- HEHPOHHBIE CETH.

3ananue 2

[Ipoananu3upyiiTe BO3MOXKHOCTH, OOJacCTH
HEJIOCTATKM H3YYEHHBIX HWHTEIJIEKTYaJIbHbIX
COCTaBBTE OTUET B TAOIUYHOU Popme:

MIPUMEHEHHS,
cucteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJIn3a

Haszsanue [10 | Bosmoxuoctu | O0acth CTtonMOCTh Hcrounuk
WJIM CEpBHCA, | MPOTPAMMBI MIPUMEHEHUS uH(bopMaIuu
BEPCHSI (Www. )



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

Cnenatite BbIBOJi O pbiHke [1O. Paccuumraiite yAenpHBIM Bec 1O 001acTH
npumenenus [10. M306pa3ute pe3yabTat rpa@uiecku (IOCTPOUTE TuarpaMmmy).

IIpakTH4yeckas padora 2
dopmaju3anus 3 HAHU A
Hcnonb3oBanue CeMAHTHUYECKHUX CeTel Il PeACTABJICHUNA 3HAHUI

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. M3yuuth oOliee mpeacTaBieHHE O CEMaHTUYECKOW ceThu W dpermMax s
MPEICTABJICHNUS 3HAHUU.

2. HayuyuTbCcsi CTPOUTH CEMAaHTHYECKYI0 CETh M HCIOJNB3YyAd (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBIIMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIIUHA

CemaHTHYeCcKasi CeThb — OTO OJMH U3 CHOCOOOB TIPECTABICHHUS 3HAHUU.
M3HayanpHO ceMaHTHWYeCKas CeTh OblIa 3ayMaHa KaK MOJENb MpEeICTaBICHUS
JOJITOBPEMEHHOW TaMSTH B TICUXOJOTHH, HO BIIOCICACTBUU CTaja OIHUM U3
crioco0oB npecTaBieHus 3HaHui B IC.

CeMaHTHKa — O3HA4YaeT OOIIKME OTHOUIEHUS MEXIYy CHUMBOJIAMH U OOBEKTAMH W3
TUX CHMBOJIOB.

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

[IpocTeiimuii 00pa3zelr ceMaHTHISCKOU CETH

Bepimabel — 3T0 00BEKTHI, Iyrd — 3TO OTHomIeHUsA. CeMaHTHYeCKas MOJCIb He
packpeIBaeT cama MO ce0e KakuM O00pa3oM OCYIIECTBISCTCS MPEICTAaBICHUE
3HaHui. [losToMy ceMaHTHMYecKass CeTh paccMaTpUBaeTcsi Kak  METO[
NpEACTaBICHUsS] 3HAHUM U CTPYKTypupoBaHus 3HaHui. Ilpu pacumpenuun
CEMaHTUYECKOMN CETH B HEMl BO3HUKAIOT APYTrUe OTHOILICHUS:

IS —A (mpunagnexut) u PART OF (siByisieTcst 4aCcThi0) OTHOIIIEHUE:



[IEJI0€ — YacCTh.

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

1s-a 1s-a
TOKA JIaCTOYKA IITHA
|
|
|
E— -
BIajgeeT THE3/10
I | Jil part of
" BECHA KPBLIbS
KOHEIl
OCEHb

Pacmmpenne ceMaHTHYECKOM ceTh

Moryt OBITh M Jpyrue OTHOLIEHHUS: Biajaeer. Torja ceMaHTHYECKas CETh
paciupsieTcsi uepapXxuiecku (BepUIMHA MMeeT ABe BeTBH). Kpome Toro, MoxHo
paCLIMPUTD CETh U IPYTUM OTHOILLIECHUEM:

Iepuoa — «BECHA — JICTOM».

[Tonywaetrcss umepapxuyeckas cTpykrypa nossatuss FHOKO. MoxHo pa30Outh Ha
noAcxembl. bosbiiol mpoOseMol Jisi CEeMaHTUUYECKUX CETeH SIBISETCS TO, 4TO
pe3yabpTaT BBIBOJA HE TapaHTUPYET AOCTOBEPHOCTH, TAK KAK BBIBOJ €CTh IIPOCTO
HacjJeq0BaHUE CBOWCTB BETBU 1S-a.

st oToOpakeHHs] “epapXUUYECKUX OTHOIICHUM MeXJy OOBEeKTaMH W BBEICHUS
€IMHON CEMaHTUKH B CEMAaHTHYECKHUE CETH ObLJIO MNPEUIOKEHO HCIOIb30BaTh
npoueaypHsie cetu. CeTb CTPOUTCA Ha OCHOBE Kilacca (MOHATHSA); BEPLUIMHBI, TyTH
U TIPOIIeIypbl MPEACTABIECHBI KaK OOBEKTHI.

3aganmue 1

HCHOJ’IBSYH COOTBCTCTBYIOIIIHC AyTH IIOCTPOUTD CCMAaHTHUYCCKYIO CCTh,
KaCarouiyrocs:

1. reorpaduu kakoro-nuO0 peruona. Jlyru: rocynapctBo, CTpaHa, KOHTHHEHT,
HIMpoTa.

2. [WAarHOCTHKM TJa3HbIX 3aboneBanuid. Jlyru: kareropuu Oojie3HEH,
naTo(pU3NOJOTUUECKOE COCTOSTHUE, HAOIIOIEHNS, CAMIITOMBI.

3. pacro3HaBaHUsi XUMUYECKUX CTPYKTyp. yru: ¢opmyna BemiecTBa, CBOMCTBa
BEIECTBA, 00JIACTh MPUMEHEHUS, MEPHI IPEIOCTOPOKHOCTH.

4. mpouemypbl TOWCKAa TOJE3HBIX HCKOmaeMbix. Jlyru: HamMmeHOBaHUE
MCKOIIAeMOT0, PACIIOJIOKEHUE MECTOPOXKIEHHUsS, TIyOWHA 3ajeraHusi, METOJbI
JTOOBIYH.



5. cyaebnout mpouemypbl. Jlyru: [OpUIAYECKOE JIHMIIO, COOBITHE, MEpPHI
BO3JICHCTBHSI, CITIOCOOBI paccieI0BaHusI.

6. pacrmpezneneHuss NPOAYKTOB IO Mara3uHam. Jlyru: HMCTOYHMK CHaOXKeHUS,
HAaMMEHOBAaHUE TPOJYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  ITYHKT
TPaHCIIOPTUPOBKHU.

1. OIIPpCACICHUA IIPHHAIJICKHOCTH KXHUBOTHOI'O K OIIPCACICHHOMY BHIY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITUTaHUA.

8. wimaccuuKalMM THUIIEBBIX NPOAYKTOB. Jlyru: HauMEHOBaHHE TMPOJIYKTa,
COCTaBJISIOIIHUE YACTH, CIIOCOO MPUTOTOBIICHUS, CPOK XPAHEHUSI.

9. pacmo3HaBaHusl TUIa KOMIbloTepa. Jlyru: cTpaHa M3TOTOBHUTENb, CTaHAApPTHAS
KOH(Urypamus, 00J1acTb IPUMEHEHHUS, UCIIOJIB3YEMOE MPOrPpaMMHOE 0OECIIEYEHHE.

10. wmepapxmueckoit ctpykrypsl BJI. Jlyru: cuctema, cOCTOSHUE, Ha3Ha4YCHHE,
B3aMMO/JICHCTBUE COCTABIIAIOIIMNX.

HUcnoab3oBanue ppeiiMoB 1/ IPEACTABICHUS 3HAHUMN

@peiiMbl - ONH U3 PACTIPOCTPAHEHHBIX (POPMATTU3MOB MPEJCTABICHUS 3HAHUN B
OC. OpeitMm MOXHO TPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4eeK - cJIoTOB. Kaxkaplid CIOT COCTOMT U3 MMEHU U ACCOLMUPYEMBIX C HUM
3HaUYEHUN. 3HAYEHUSI MOT'YT MPEJCTaBIATh COOON TaHHbIE, TPOIIEIYPhI, CCHUIKH Ha
npyrue (perMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHE OKa3bIBA€TCS OYEHb
yAOOHBIM JUISI MOJICTMPOBAHUSI aHAJIOTUH, OMUCAHUSI 00JacTel C POJOBUIOBBIMU
CBSI3SIMU TIOHSITUH U T.II.

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

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

2. NUms crota. D10 uaeHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UMS BO (hpeiiMe, K KOTOpoMy OH TpuHaANeKUT. OOBIYHO UM CJIOTa
HE HECET HUKAKOW CMBICTIOBOM HArpy3KH W SBJISICTCS JUIIL HUICHTU(DUKATOPOM
JTAaHHOTO CJIOTA.

3. VYkazarenu HacleIOBaHMS. OTH YyKa3aTeld KacaroTCsl TOJIBKO (perMOBBIX
CIUCTEM HEpapXUueCcKOro THIA, OCHOBAaHHbIE HA OTHOIIEHUAX ‘‘adCTpakTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl WHpopmMaruio 00 arpubyTax CIOTOB BO
¢peiiMe BEpXHETO YPOBHS HACIEAYIOT CIOTHl C TAKMMH K€ UMEHaMHU BO (peiime
HUKHEro ypoBHs. Tunuunsle ykazatenu HacienoBanus Unique (U: -
YHUKalbHBIN), Same (S: takoii xe), Range (R: ycranoBnenue rpanuir), Override
(O: urnopupoBath) u T.n. U moka3biBaeT, 4To (PpeiM MOKET HUMETh CIIOTHI C
pPa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIEC 3HaYeHus, R -
3HaU€HUE CJOTOB (hpeliMa HUKHETro YPOBHS JOJKHBI HAaXOJUThCA B Mpeenax,
yKa3aHHBIX 3HAUYEHUSMHU CIOTOB (peiiMa BepxHero ypoBHs, O - MpH OTCYTCTBHH
yKa3aHUs 3HAuY€HHUE cJoTa (peiiMa BEpXHEro YPOBHS CTAHOBUTCS 3HAUCHHUEM



ciota ¢peiimMa HIDKHETO YPOBHS, HO B Cllydae OMpENENICHHWS HOBOTO 3HAYCHUS
CJI0TOB (hpeiMOB HIDKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAYEHUH CIIOTOB.

4. YkazaHue TUIA JaHHBIX. YKA3bIBAECTCS, YTO CJIOT MMEET YMCIECHHOE 3HAuYCHUE,
100 CIYXKUT yKazareneM Apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurensusbiii), BOOL
(6yneB), LISP (mpucoenunennas nponeaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuna), EXPRESSION (Beipaxkenue) u np.

5. 3nauenue ciora. IIyHKT BBOJA 3HAYeHHs CJIOTA. 3HAYEHHE CIIOTA JOJIKHO
COBIAJAaTh C YKa3aHHbIM THUIIOM JAHHBIX A3TOrO CJIOTA, KPOME TOTO JOJIKHO
BBIIIOJIHATHCS YCIIOBUE HACIIEIOBAHUS.

6. Jlemon. 3neck paercs onpenenenue nemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED u Tt.1. J[leMOHOM Ha3bIBaeTcs TMpoIeAypa, AaBTOMAaTHUYECKHU
3amyckaemasi Ipy BBIIOJIHEHUU HEKOTOPOTO YCJIOBUS. JEMOHBI 3aITyCKaIOTCs TIPU

06paHleHHI/I K COOTBCTCTBYIOIICMY CIIOTY. KpOMe TOro, JAICMOH MABJISICTCA
Pa3HOBUAHOCTBIO HpHCOCIIHHGHHOfI IMpoUCaAypHI.

7. llpucoenuHeHHas mpouenypa. B kauecTBe 3HAUYEHHS CIOTA MOXKHO
UCIIOJIB30BaTh IporpaMMmy mpoueaypHoro tuma. Korgja ™Mbl rOBOpUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS MPOIEAYPHBIE U
JIEKJIApATUBHBIE 3HAHUSA, TO CUMUTAEM AEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOILEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO MEPApXUUECKOW CTPYKTYphI SIBISETCS TO, YTO HMH(popMauus 00
atpuOyTtax (¢peiiMa Ha BEPXHEM YPOBHE COBMECTHO HCIOIb3YETCS BCEMU
(bpeiiMaMu HUKHUX YPOBHEM, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pepeHIUH.

Hepapxuueckue (QppeliMOBbIE CTPYKTYpbl Oa3upyroTcss Ha oTHomeHusx IS — A
Mexay ¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperiMbl
nokHBL comepkath mHpopmamuio o JIATE, MECTE, HASBBAHUN TEMBI,
JOKJIAJUUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIINA.

Kondepeniuu pas3nensroTcs Ha KOMMEPYECKHUE U 10 pa3BUTHO. OHU COCTaBIISIOT
nouepuue (periMpl. B HEUX MOTYT OBITh JOOABIEHBI CJIOTHI: OOBEM TOPTOBIU U
OTOJKET.



KoHiep eHI A

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

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYI0 MOJIEIb MIPEACTABICHUS] 3HAHUN PeaTn30BaTh CTPYKTYPY
OTHOILICHH, ONKUCHIBAIOIINE CIEAYIOLINE CUTYallNH:

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

2. BEIOMOCTh IPH COCTABJISMIOMINX: IHUCHIUILINHA, CTYACHT, JK3aMEH, CEeMecCTp,
npenojaBatesib, OllEHKa.

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

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

5. WCMONB30BaHUS W3ACIUS TPU COCTaBISIONIMX: OpraHU3aIMs, pa3padoTKa
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3EIHS.

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

7. xmaccupukanus TPOAYKTa TPU COCTABIAIONIMX: Ha3BaHUE, 001acTh
MPUMEHEHHUSI, CIIOCO0 XpaHEHUsI, CIOCOO TPAHCIIOPTUPOBKH.

8. aymutopus (ONMuCaHHWE) MPH COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YCHUE,
COCTABJISIFOLIME, MECTOHAXOK/]ICHHUE.

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



IIpakTHyeckue padorsi 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananu3upoBaTh CO3/laBaTh MpaBWiIa JUisl MPOBEPKU

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

3auamm AJIA BBIIMMOJIHEHUSA U METOANYIECCKUEC PEKOMECHIAIUU

B kadectBe mpumepa Oyaer paccmMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKPETHOM cMapT(hoHe') i Ha e OCHOBAHHH COCTABJICHA TIEPBas BEPCHS
B3.

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYIO KOHIENTYyaIbHYI0 MOJEIh IPEAMETHOMN
obnactu. W, mist Toro 4To0bl MOTOM HE OBUIO CIOXKHOCTEH ¢ ee popManu3anuei,
HEO0OXOJIMMO OMpPEJEINTh KAKUMHU CYHTHOCTSIMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 310 cymHoctu Moaenu RDF [1, 2] u sa3eika OWL [4], T.x. MHOTHE
CUCTEMBI U OMOIMOTEKH, B TOM uucie Protégé mopnepkuBaeT 3T CTaHIAPTHI, U
OHM SIBJIAIOTCS HanboJjiee pacpoCTPaHECHHBIMU.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HbIMU CHHTAaKCHUCAMHU, peanu3ytomux ee [1].
OWL Takxxe MoxeT ObITh MpeoOpa3oBaH B HECKOJILKO HOTAIMKA U B JIFOOON U3

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

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



IPUMEPBI, OTIUCAHHBIE HUKE MOTYT UX HE MPHUIEPKUBATHCA.

Onronorust B pamkax mozaenu RDF mpeamnonaraer omnpeneneHue JTr0ObIX
MOHATUN MPEIMETHOM 00J1acTH B BHJIE TPOEK: CYOBEKT — MpeauKaT — OOBEKT.
MHokecTBO Takux Tpoek oOpasyer rpad mnoHaTud. CyObeKTbl U OOBEKTHI
MHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTUPOBAHHOIO rpada, a MpeauKaThl Kak
ero Ayru (M ONpeAeNsiOT OTHOLIECHUS MEXAY CYIIHOCTAMH). BepiiumHbl moryt
OBITh CJENYIOLIUX TUIIOB: PECYPC, ITyCTasi BEPIIHHA.

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

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

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

CkansipHble pecypchl YKa3bIBalOT HEKOTOPBIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJSIOTCS MPOCTO 3HAYEHUEM ompeneraeHHoro tuma. COOTBETCTBEHHO, TaKUE
pecypcbl MOTYT HaXOAMUTCsS TOJIbKO Ha MecTe oObekTa. Ho, mpu 3TOoM 1uist HUX
MOXET ONMPEAEIATHCA TUI U ISl CTPOKOBBIX 3HAUCHHUI MOKET OMPENEIIATHCS A3BIK.
Hanpumep, 11 Hamed mnpeaMeTHOM 00JIaCTM TaKWMHM CYHIHOCTSAMH MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaigb skpana; float), «Samsung Galaxy S9-+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (I[BET; String; pyCCKUii).

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

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJIHO M3 KOHUEMIMU MOJIENH, MPEIUKAT MOXKET CBS3bIBAaTh TOJIBKO 2
pecypca. Ho, 3To pemraercs ¢ mOMOIIBIO BBEJICHUS MPOMEXYTOUYHOW BEPIIUHBI U
pa3elieHneM CBS3M Ha HECKOJbKO OuHapHbIX. [Ipu 3TOM BepimHa He OyAer

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €l HET CMBbICHIA JaBaTb YHHKaHbHLIﬁ
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rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
MIMeHHO N1l TakuMX BEPIUMH M BBeAEH oOcyxnaemblil tum. Ilpu 3TomM He Bcerna
OYEBUIHO CTOMT JIM BBOJAUTH s TOM WJIM HMHOM CYIIHOCTH TJ100aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMapTdoH oO0namaeT  psaoM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
CyHIHOCTb. [Ipu 3TOM 117151 HaC OH SABJIETCS HEOTHEMIIEMOM YacThiO cMapT(doHa, a
IIPOU3BOAMTENIb CMAapT(POHA MOKET CTaBUTh Pa3HbIE MOJEIH AMCIUIES OT Pa3HbIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHUK. Torga MOXeET ObITh
1eJIecO00pPa3sHO HCIOJIB30BaTh IyCcTyl0 BepuminHy. C Ipyrod CTOpPOHBI, €CIIU
IIPOU3BOMTEIb IPUCBOMI IAaHHOMY JIHUCIUICIO ONPEAEIICHHBIN KO, TO MOXET ObITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
Opyroi cmaptdoH, a Taxke OyIeT Ipolle pealu30BbIBATh, HAIPUMEP, 3aIPOCHI
JUISL OIIPENIETICHUSI CEPBUCOB, T'/I€ €CTh B HAJIMYMK AaHHBIA AMCIUICH. [{ns npumMepa
IIyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PELICHUE™ y KOHKPETHOI'O

JUCILICS

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

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-G965FZPHSER e bl DTS

>

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHne Tucruies

CTOUT OTMETHTb, YTO JAHHBbIC MOHATHS TaKXE MOYKHO OBLIO ONMHCATH C
UCIIONIb30BaHUE 2 CBS3CH «paspelleHue rop—, «paspemeHue Bep—~ u  0e3
IPOMEXKYTOUHOM BepIIMHBI. YTO IMOKa3bIBAET, YTO CO3/JaHNE OHTOJOTUH OCTACTCS
BapUATUBHBIM TPOIIECCOM, 3aBUCSIIUM OT KOHKPETHBIX ICJICH W TPeArnOoYTCHUH
pa3zpaboTuuka.

Kaxk mnpasuno IRI pecypca cocroutr wu3 wunentudukaropa b3 wm



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

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

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

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIIMIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT TUIBI, KOTOpPbHIE
MO>XHO HCIIOJb30BaTh B OHTONOrusx Ha ©Oasze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, pazpemenue agucruiess mo
TOPU30HTAJIM MOTJIO OBITH OMHCAHO CJEAYIONUM O00pa3oM: X TOPHU30HTANb
“2960”"xsd:integer. OcHoBHble moOHATUS u3 rdf, rdfs, xortopeie OyayT
UCIIOJIB30BAThCSA B pamMKax JaHHOM paboTel: rdfs:Resource (monsite pecypca,
onucanHoro panee), rdfs:Class (monstue kmacca), rdf:Property (monsitue
otHomieHus ), rdfs:subClassOf (oTHoOIIEHHE, KOTOPOE OIpEeAeNsIeT «CyObeKT ™ Kak
noakiace «oowekrta™), rdfs:subPropertyOf (oTHomienue, kKoTopoe ompeaessieT
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOMICHME, oOmpenesstonee Oo0JacCTh OINPEACIICHUs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOLIEHUE, ONpeaessolIee 00JacTh 3HAUEHHS JPYTroro OTHOLEHU),
rdf:itype (OTHOIIEHHWE, KOTOPOE OMpeaeaseT «CYOBEKT™ KaK DK3eMILIP
«o0BeKTa ™).

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

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

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bcee monsitus, onmcanHble paHee B pamkax RDF, a Takxke
HeKOTOpble HOBbIE 13 OWL;
2 Boipaxkenusi. Onucanve MOHATHS Yepe3 KOMOMHAIIMIO MHOXECTBA JIPYTUX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca uyepe3 BblpakeHue. Hampumep, «Kamepodhon— — 310 TenedoH, KOTOPHIA
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHUEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI W YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJKHBI OCTaBaTbCs MCTUHHBIMH. Hanpuwmep, Ha OTHOILICHUE
«mnoTHocThl IMKceneii~ MOryT ObITh HaJIOXKEHBI OrpaHUYEHHUS Ha 00JacTh
ONpeNeNeHus] — FK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0oe
yucio—. [Ipu sTom ecnu B 6aze 3HaHuit OyaeT Tpoitka «G mmoTHocThl IMKcenein
529—, TO 3TO MOXKET MPUBECTU KaK K omuOke (ecau G TOUHO HE MOXKET SIBIATHCS
AK3EMILISIPOM Kiacca «Jlucruiei—), Tak U K BBIBOJY HOBOro OTHomeHus «QG
rdfitype Jucmeni—.

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

Object B HEKOTOPBIX SA3bIKAX MPOTPAMMHPOBAHHS;

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

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

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



6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, rae yl u y2 pazHsie cyniHocTy U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, qekIapupyrolee, 4YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMIUIIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTHUH HE MOKET CYyIEeCTBOBATh JiBa TpurieTa «x rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOTUMBIE IS COCTABIICHUS BhIpaXeHH. by yT onuchiBaTh
npu nosasieHnu (owl:members,, owl:unionOf u 1.71.)

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

caMUX OTHOIIIeHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

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

L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBAIOIIETO KJIACChl, SK3EMIUISAPHI U UX OTHOIIECHUS B

paMKax onucaHus cMapTHOHOB



owl:Property

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

rdfs:domain rdfs:range \

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

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

FOpPU30HTaNb

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

CMapTPOHOB

B pamkax mnpuBeneHHOro (parmMeHTa KiIaccOB BBIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBapy», «CMapTdony». Takxke BblAEIEHb HEKOTOPbIE OTIENIbHBIE COCTABIISIONINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJIBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIe OOJbllIeé BCEr0 HMHTEPECYIOT IOKyIarened M Haumbosee IEHHbl INpU
o0paboTke nHpopManuu o0 ToBape. OcTanbHbIe XapaKTePUCTUKH OyAyT 3a1aBAThCS
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KauyecTBE MpUMepa TaKUX OTHOLIEHHH MOXKHO BHUJIETh: «TOJ
BBIITYCKa», «KOJ Mpou3BOAUTENs»). CTOUT OTMETHTb, 4YTO HEKOTOPHIE Y3JIbl
(manpumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJI€ U WX KOHKPETHOE 3a/IaHHE
OyZneTr 3aBHCETh OT HCHOJb3YEMOr0 CHHTaKCUCa W/MIM  BO3MOXKHOCTEH
WHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax mpuBeAeHHOTO (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo n30OexaHue H3JIHMIIHEH KOHKpeTHU3aluu (IIpH

peanu3anuy pas3fefieHHe JenaeTcs OuYeBHIHBIM 00pazoMm). B pamkax mpsmbix



HaCJIEeTHUKOB «owl:Property» BblneIeHbI THUIBI BO3MOYKHBIX OTHOLICHHM: «4acTh)
(IIU1s1 CBSA3M TOBApa € €ro 4acThl0), «IMCIOBOE/TEKCTOBOE/CBOOOHOE/Pa3peLICHIE)
(IaHHBIE CBOWMCTBA ONPEACISAIOT TPYIIy CBOWCTB, OOBEAMHEHHBIX OOIICH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yhOpouieHus: JanapHeimeit oOpabotku. I[lom TEKCTOBBIMH MMOApa3yMeBarOTCs
KOHKDETHBIE 3HA4YEHUsS, KOTOpPhIE IOTOM MOTYT OBITh IpeoOpa3oBaHbl B
nepeyucnseMbii Tun. B pamkax CBOOOAHBIX K€ OMHCAHUA MOTYT COJEP>KaTb
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3aMHCAaHHYIO Pa3HbIM 00pa3oM
U T.A.), «unknown» (Tpymma XapakTepUCTHK, N00aBIISIEMbIX aBTOMATHYECKU B
nporiecce cOopa wuHopMaruu, I  KOTOPHIX HEBO3MOXKHO  OINPEIETUTh
IPUHA]JIEKHOCTD K paHEe OMMCAaHHBIM IpyIIaMm).

Heo0xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 TpUBEAEHBI TOJIBKO
¢parmenTsl rpada ans ynpomieHus. OcTaBmmecs (QparMEHTHl ONMCHIBAIOTCS
aHAJIOTUYHO U HE 00JIaJat0T TONOJHUTENIBHBIMA OCOOEHHOCTSIMHU.

T.K. onKcaHue NOJKHO NMOAPa3yMeBAaTh BO3MOXKHOCTh cOOpa nH(popManuu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
3TOM OyJAeT NPOUCXOAUTH 100aBIEHUE HOBBIX CYLITHOCTEM:

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

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



nporecce coopa uHGopMau. s KaKA0ro U3 TaKMX KIAcCOB 3aJar0TCs

CIHCKHU TOJeH U mpaBmia X mpeodpazoBanusa. KoOHKpeTHbIE peanu3aiiu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

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

4.3.Ecnu HE OTHOCHUTCS, TO HAWTH OTHOIIEHHE IO UMEHHU XapaKTEPUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKMM MMEHEM KaK JI0YepHEEe CBOMCTBO
JUISL CBOMCTBa «unknown» WM TUIM3UPOBAHHOTO CBoMcTBa). CBs3aTh
DK3EMIUISIp TOBapa C paccMaTpUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJYYEHHBIM OTHOIIEHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOIMYECKOro Mmoaxoaa. B orimuum ot

PESIIMOHHON MOJIEN, B JI0OOOM MOMEHT JIETKO MOTYT OBITh J100aBJICHBI HOBBIC
OTHOUIEHUS, IPOU3BEAECH NIEPEHOC UX B APYTYIO IPYIITy, IPOU3BENCHO 3alaHUE UM
HOBBIX orpaHudeHuil. Takke paboTa ¢ onMcaHueM MpeIMETHONW 00JacTH B LIEJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WM JH000M MHTepecytoniel Hac mozaenu. [Ipu
ATOM U3MEHEHUS, KaK MPaBUJIO, HE BEAYT K JOJIOMY OXKWJaHUS (T.K. Yallle BCEro
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TosryuuB oOuiee HepopMaabHOE OMUCAHHE MOJIEIH, MOKHO MPHUCTYHaTh K
ee (popmanuzanuu u peanusauu b3 ¢ ucnonb3oBaHMEM KOHKPETHOTO CHHTaKCHCa
U/WIUM  WHCTPYMEHTapusi. OTH TMpolecchl OyayT JAelaThCsl NapajljieibHO ¢
UCITOJIb30BAaHUEM CUCTEMBI Protége.

[lepBoHayasibHO  TOCNIE  3allyCKa CHCTEMbl  HEOOXOAMMO  3a/1aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wugeHTUdUKATOP TaKXKEe OMpenenseT W 0a30BbII
npedukc. Jns U300paKeHHOU OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3aBACMBIX

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



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

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

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

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

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

File Edit View Reasoner Tools Refactor Window Help

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

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

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

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

ENEEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

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

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

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOIMMO CO3JaTh Hepapxuio KiaccoB. s 3Toro HE0OX0aAUMO

BBIJICNIUTh KJIACC, TMOJKIAcCCaMUd KOTOpOTO OyAyT BEpXHHE KIJIACChl Halen



uepapxun (B Hamem ciydae owl:Thing, pwuc. 5B). Ilocie 3TOro BBI3BIBATH
KOHTEKCTHOE MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpaTh myHKT «Add
subclasses» (puc. 5r). Kinacchl Takke MOTYT J00aBJISITHCSA 110 OTHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOsSIBIS€TCS OKHO
no0aBiieHUus uepapxuu nojakiaccos (puc. 6). Kaxxaas BBeieHHas: CTpOKa B TaHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (myTeM J00aBlIEHHS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRl co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onTosMOrmu}#{obpaboTtanHoe uMsa kiacca}» (B paMkax
00pabOTKH MMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpo0eIa Ha «_»);y —
IRI ponurensckoro kmnacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3amaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTAJIBHBIX (OTCTYIIBI 3a/1aeTcs Kak « Taby).
[Tocne nHaxatust Ha «Continue» MOSIBISIETCA OKHO, IpeJjararolee co3aarb s
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHomIeHus «owl:disjointWithy. [J{ns
ATOM 3aJ]a4yl COTJIAIAEMCS.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxkHO co3maHus HepapXHuu MOJKIACCOB B cucteMe Protége



[Toxa b3 sBasieTcss 1OCTATOYHO MPOCTOM, PAaCCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepelitn Ha Hee (puc. 7). 37ech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccMoTpeHune TeKCTOBOTO
MPEACTABICHUS  NO3BOJUT HAaM  yBUJETh KAaKM€ HMEHHO  TpPOWKH
WHCTPYMEHTAJIbHAsA CHCTEMa CO3/1ajla Ha JaHHBIM MOMEHT W Jy4dlle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPBIX CIIydasiX MOBEJICHHE CUCTEMBI MOKET OBbITh
HACTPOEHO, 3/1ECh PacCMaTPHUBAETCS MOBEICHHUE MO yMoJ4YaHuto). [ns atoro
HeoOxoauMo coxpanHuTh oHtojoruto (File -> Save As). Ilpu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

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

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB MOJyYUBIIMIACS (paiil MOKHO YBUJAETh NPUBEICHHBIN aaliee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue o01ero npeukca BCEX CO3AABAEMBIX CYIIHOCTEH (nanee

MOXXHO BMECTO HCTO ITHUCATDh «»



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

# «.» SABIISICTCS CHMBOJIOM Pa3aACIINTCIIEM TPOCK

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

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

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

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

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

:Pazpemenue rdf:type owl:Class .

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

[ rdf:type owl:AllDisjointClasses ;

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

[IpeoOpa3zyemM TMOCHENHIOIO 3amuch B BUJ TPOCK JUIsl €€ TOHUMaHUA,
YYHUTBIBAas 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIE Y3IbI; «()» — IO3BOJIACT
3a1aBaTh CrUCKU (s 3amanus cnuckoB B RDF ecth cenmanbhblil kiaace rdfiList
u otHomreHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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



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

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

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

DOTO0 TakkKe MOXKET OBITh 3aMMCaHO0 B  (PYHKIIMOHAIBHO  CTHIIC:

DisjointClasses(
:Axkymynsarop :ucreit :Kamepa :IIporeccop )
[lormmanue CTaHAAPTOB M CHHTAKCHCa oOOJerdaer JaldbHEHIIyr0o paboTy c
OoHTOJIOTHEN (B OCOOCHHOCTH padOTy € 3alpocaMy U PEAAKTUPOBAHUE OHTOJIOTUU
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce orneparuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3TaHUS
MYCTBIX Y3JIOB, HO TIPH 3TOM CHUCTEMa B COCTOSTHUU UX TMOHATH B OOJBIITUHCTBE
cinydaeB). Takyke CTOMT OTMETHUTD, YTO MHOTHE OTMCAHUS TaK WM WHAYE MPUIETCS
MUCaTh CaMOCTOSATEILHO B COOTBETCTBUU C OMpeesieHHbIM cuHTakcucoM (defined
classes, clOXXHBIE OrpaHMYEHUS HA MO U T.J. PEATU3YIOTCS B CHUCTEME C
ucnojp30BanueM Manchester Syntax [7]).

Hanee nHeobxomumo 3amath Object Properties. OHm 3amar0Tcsi aHAJOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

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

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

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

Classes  Object propemesa ‘Annotations

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

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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



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

KHOIIKA JI00aBJICHUS HEPAPXUH OTHOIICHHI)

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

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

OMHUCaHUM U J00aBUTh HOBYIO 3amuch (puc. 96), BHIOpaB COOTBETCTBYIOLIUN

KJ1acc cyurHocren (puc. 9r).

4acTb

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

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) =+

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

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

Irreflexive

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

OIpCACIICHUA, I' — AKTUBHAA BKJIdJIKa HCPAPXHU KJIIACCOB IIPU 3aJdHUHN obOiacTu

ompe/elIeHUs] CBOICTBA)



[Tpu 3TOM BO3MOXKEH HE TOJIBKO BHIOOP M3 CYIIECTBYIOIIMX KJIacCOB, HO H
3alande uepe3 BbIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SBISIOTCS OJHUM W3 NPHUMEPOB, TAC NPUACTCS
ucnosib3oBaTh Manchester Syntax, a He pocTo rpaduueckuiit uHTEpdeiic).

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

TEKCTOBOE

KOJI TIPOM3BOJIUTENIS; IIBET 3asBJICHHBIA TPOW3BOJIUTEIIEM; CETh 2g;
ceTb 3g; uactora lte; dopmar sim KapThl, TEXHOJOTHS W3TOTOBJICHHS DKpPaHAa,
MaTepuan KopIllyca; 3aluTa KOpITyca; 3allluTa »>KpaHa; CTENEHb 3alllUuThl;
OllEpallMOHHAsl CHCTEMA; IPOU3BOJAUTEND IPOLIECCOPa; MOJENb IPOLECCOpa;
KoH(purypamus nporeccopa; rpaduuecKkuii yCKOpUTENb; TUIl BCIBIIIKH OCHOBHOM
KaMepbl

YHCIIOBOE

roJl BBIIYCKA; YMCIO SImM KapT; AUAroHaldb HKpaHa; pa3peuieHue
TOPU30HTAb; pa3pellieHue BEpPTHKaIb; pa3pelieHue Kaap/CeK; TIIOTHOCTh
MUKCENIel; KOJIMYEeCTBO I[BETOB JKpaHa MJIIH; KOJMYECTBO s/Iep; YacToTa
mpoIrieccopa Iril; 00beM OnepaTUBHON MamsTh r0; 00BEM BCTPOSHHON MaMSTH T0;
MaKCUMaJbHBIA OOBEM KapThl TaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJINYECTBO METAIUKCEIEH OCHOBHOM KaMephl; ameprypa OCHOBHOW KaMeEphl;
KOJMYECTBO METAIUKCENeH (POHTATBLHON KaMephbl; KOJIMYECTBO (PPOHTATBHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMst paOOThI B pEKUME Pa3roBOpa; Bpems
paboTHI B PEKUME OXKHUIAAHWS; IIIMPHUHA; BBICOTA; TOJIIMHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOW KaMephl, ONTHYECKas CTaOWMIM3AIIUs
OCHOBHOM KaMephbl; HaJIMYWEe BCHBIIKH (DPOHTAIBHOW KaMephbl; HaJIWIUE
0ecrpoBOAHON 3apAIKH

CBO0OOIHOE



KOH(UTrypamusi Tporeccopa; IaT4UKd; OCOOCHHOCTH OCHOBHOMW
KaMepbl; KOMIUICKTAIUs; OMOMETpHUYECKast 3aIIUTa; OCOOCHHOCTH
JIJis HUX Takke HeoOXO0MMO 3a/1aTh 00J1acTh OTPEICIICHUS U 00JIacTh 3HAYCHHUSI.
CTOUT OTMETHTD, YTO JIJIsl BEPXHHUX CBOWCTB B UEPAPXUU OYET 33aBaThCS TOJIBKO
o0nacTh 3HAYCHMsI, T.K. TaKHE OTHOIICHUS KaK «YHCIOBOE» MOTYT CBS3BIBAThH
0001 «CyOBEKT», HO TONBKO ¢ yucioM. OKHO 3aJaHue O0JacTH 3HAYCHUS MJIS
data properties oTiiM4aeTCs OT aHAJOTUYHOTO I object property (puc.10). Jlns
CBOWMCTB «YHCIIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOTHYECKOe» 00JIacTh
3HAUEHHUA 3a/1a€TCs C UCIOJIb30BaHMEM BKIIaku «Built in datatypes», Ha koTopoi

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

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 Oxno 3amanus ob6iacTu 3HadeHus s data property B cucteme Protégé

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

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



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

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

'Data range expression
‘Built in datatypes J

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

OK Cancel

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

Kak BuIHO, myig omucaHusi 00JIaCTH 3HAYEHUM CO3/1aeTCsl MYyCTOM Yy3e,
KOTOpBIN SIBIIsIETCA TUIIOM AaHHBIX (9kx3emruispom rdfs:Datatype) u  ero
DK3EMIUISIPHl MOTYT TPUHWMATh 3HAYEHUs W3 3aJaHHOTO CHHUCKa (3a cuer
UCIoNIb30BaHusl oTHomeHUs: owl:oneOf). Tlpu mcrmonp3oBaHWM OTpaHUYCHHUA Ha
data property mycroii y3em rdfs:Datatype co3maercs Bcerma, malbHEUINE
KOHCTPYKITUU 3aBUCAT OT BBEJICHHOTO pa3pabOTYMKOM. PaccMOTpHM BO3MOJKHBIE
KOHCTPYKITUH JIJISI TOTO TOJI MOApOOHEe:

1 {} — 3amaer crnucok 3HAYEHHUH, B paMKaX KOTOPhIX MOTYT OBITh TOJBKO CKa-
JISIpHBIE 3HaUYCHMS (BO3MOYXKHO MCITOJIB30BaTh 3aJlaHUe THUIA JaHHBIX 4epe3 «'» u
TETH A3BIKOB Yepe3 «(@»)

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



3 JIto6oe ckansipHOE 3HAYCHUE

4 [ — orpanuvenue Ha 3Ha4YeHHWE, KOTOpBIE HIYT IOCIE THUMA 3HAYCHUS.
Hampumep, xsd:interger[> 0] cOOTBETCTBYET LIEJIBIM CTPOTO MOJIOKUTEIbHBIM YHC-
gaMm. OrpaHudeHHs] MPOIHUCHIBAIOTCS B HEOTPAHUYECHHOM KOJUYECTBE depes
3amsTyto, HampuMmep: xsd:integer[> 0 , < 100]. OrpaHuueHusi, KOTOPbIE MOTYT
MOHA00UThCS B paboTax: BCe 3HAKU CpaBHEHUS (>, <, >=, <=), IpPOBEpPKa CTPOKHU
0 peryiasipHoMy BbIpaxeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxomumo
OTMETHUTb, YTO PETYJSPHOE BBIpAXKEHHWE B TaKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEH CTPOKH, a HE HINET MOJOOHBIC BXOXKICHHUSA. T.e. aHAJOTUYHO BBIPAKEHHUIO
«0-9]{4}%» B 0OBIYHO¥M cHUTYyaIIHN).

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

PaccMoTpum  cBOMCTBO «roji BbIMycka». OH JOMKEH OBITH IIEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM HE MeEHbIUM 1973 wunm nensiMm He Oojiee ueM
JIBY3HAYHBIM YHCIIOM (B Clly4ae, €CJIM YYHUThIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHon 3amucu «20», «21», a He nemaeM IpeoOpa3oBaHHME 3apaHee).
[Tonp3ysich HOBBIMM BO3MOXXHOCTSIMM, W3MEHHUM 00JacTh 3HAUYCHHUM CBOMCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimaly». [lamee 3amamum
CBOMCTBY «T0jJi BbIMTyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpaxkeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

‘ron_Beimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :gucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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



[IpuBeneHHOE BBIpAKEHHWE HECKOJBKO cioxHee Manchester Syntax, HO
MO3BOJISIET TOJIYYHTh TOHUMAaHUE Kak pa0doTaroT BhIpakeHus B TepmuHax RDF u
KaK OHH, COOTBETCTBEHHO, IOTOM 00pabaThIBatOTCSl.

Cozpmatorcss 2 mycThix y3na ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopeie o0beaunstoTcss B RDF crmcok (rdf:List uepes
cokpaiieHHoe omnucanue «()»). Jlaiee co3maeTcs HOBBIM MyCTOM y3en — THI
JAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopbie coeauHsETCS
oTHomeHrneM owl:withRestrictions ¢ co3maHHbIM paHee cHUCKOM. I[lOJHOCTBIO
aHAJIOTUYHO CO37aCTCs €IIe¢ OJWH THIl JaHHBIX, OCHOBAHHBIH Ha integer, HO C
JIPYTUMU orpaHndeHusMA. [loce 3Toro co3maeTcs emie OANH HOBBIM THUI JaHHBIX,
KOTOpBIE ompesensercs kak odbenuHeHnue (owl:unionOf) coszmanHbIX panee. U
MMEHHO OH SIBJISIETCS OOJIACThIO ONpEACNICHUsl Haliero cpoiicTBa. IIpu sTom mo
bakTy, co3JaHHBIE TUIBI WHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHS BO3MOKHBIX
3HAUYEHUN U MOTYT paccMaTpUBaThCS Kak MHOKECTBA.

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

Ha panHON BKIaIKe SK3EMIUIAPHI CO3MAIOTCS MO ojxHomy. Jlist storo
HEO0OXOIMMO Ha)aTh Ha KHOMKY go0aBieHus (puc. 120) 1 BBECTU JOKATbLHOE UM
(Ha ocHOBaHMM KOTOpOro ¢ ucrnosb3oBanue IRl oHTonorum OGyner crenepupoBaH
nosabii [RI), monmuenit IRI nnm unentudukatop ¢ ucmoib30BaHUEM MPEeGUKCOB.
CoznaguM 3K3eMIUISIp paccMarpuBaeMoro cMapt@ona ¢ uaeHtugukaropoM «SM-
G965FZPHSER». Ilocine TOro kak 53K3EMIUISIP CO3JaH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

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

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



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

— KHOTIKA CO3/IaHKsI HOBOTO SK3EMILISIPA)
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® 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
*kon_npousson
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No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferences £}

Puc. 13 OxHo onucanus sxk3eMIuisipa B cucteme Protégé (a — 3amanre OTHOIICHUS
rdfitype, 6 — 3ajjaHre OTHOIIIEHUH C UCIIOJB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

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

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



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

oTHo1ieHue (puc. 14).

SM-GIB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

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

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property SM-G965FZPHSER
LS ™ Asserted ~

—sumgmia_nupiniyva
== 3aLMUTa_3KpaHa

aKoa_npoussogutens

= KoH(Urypaums_npouecce

= MaTepuan_Kopnyca

= Monenk Nholleccona Type ®...~

OK Cancel

Puc. 15 Okno 3aganus data property ajist sK3eMILIsIpa
J1J1s 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BBIOPATh CaMO CBOMCTBO,
BBECTH €r0 3HAYCHHE U BBIOpATh THUII.
J1J1s ompeIeNIeHHbIX THTIOB TaK)Ke aKTUBUPYETCS TOJIE BBIOOpA S3bIKA.
[To ananoruu cozmaem 3k3eMIuLsip «Paspelnienre» u 3a1aeM JUCIUICI0 Pa3pelICHHE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacthb :SM-G965FZPHSER-DISP ;
:koa_npowusBoauteis "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[ucrneii ;



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

:pa3penieHre BepTukaib 1920 ;

:pa3pemienne ropu3oHTaib 1080 .

HoBas cuHTakcuueckass KOHCTPYKIIMS «,» O3HA4yaeT, 4yTO IMOocje Hee Oyner
3aMKiCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEauKaT» OynyT B3STHI U3
npensinymen. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SIBISETCA
HK3EMIUISIPOM M HE MyCThIM y3ioM. OJIHako, Ha JAHHOM 3Tare, NpHU yJajJeHUU
ATOr0 OTHOIIEHHUs, B cucteMe Protégé He Oyaer BuaHa pasHuua. JlanpHelmee
OMHCaHUE JOCTATOYHO OOJBIIOrO KOJUYECTBA IK3EMIUISIPOB M MX OTHOIICHUU
npole cjenarh HampsMyr B (ailie OHTOJIOTMH C HCIOJIb30BaHUEM JHOOO0TO
TEKCTOBOTO penaktopa. Ilpm 3ToM MOXKHO ObUIO OBl 3aMEHUTh HEKOTOPHIC
HK3EMIUISPHI Ha MYCThHIE Y3JIbI:

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

Cucrtema OyaeT MOHUMATh TaKOE ONMKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCSl caM IK3eMIUISIp Kiacca «PasperieHue» u, Kak ciencTBue, He Oyner
BO3MOXXHOCTH PEIAaKTUPOBAHMUS €ro omnucaHusa. [Ipm 5ToM Bce BO3MOMKHOCTHU
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXKHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH MPU  OTKPBITHH
OHTOJIOTUM B CHCTEME, Jajee OyJaeT MpPHUBEACH TEKCT OK3EMIULIPOB M UX

OTHOILIIEHUH 0€3 MCITOJIb30BaHUS TAKHX IMyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacthb :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
‘'yacTh :SM-G965FZPHSER-CAM-BACK;
yacTth :SM-G965FZPHSER-CAM-FRONT;
‘'yacth :SM-G965FZPHSER-BAT;
:xon_npousBoautens "SM-GI965FZPHSER™,
:IBET_3asABJICHHBIA mNpou3BoauTeneM "ynprpadpuomnet”;

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



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

:popmat sim_xkaptel "4FF";

:cTerneHb 3amuThl "IP68";

:oneparnmonHas_cucrema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_sim_KapT 2;

:00beM_oOmnepaTUBHON MaMsATH TO 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

‘MaKCHUMaJIbHBI_00BbeM KapThl_mnamsatu 16 400;

:MaTepuasl_kopmyca "meraut”, "crekno";

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

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

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

:KOMILIEKTAIS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIMs1, CETEBOM ajiantep, CKpenka /it u3BiedeHus ciora SIM-kapThi,
HAYIIHUKH";

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

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

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :Tucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS;
'TEeXHOJIOTHS_M3rOoTOBJICHUS_dKpaHa "Super AMOLED";
:3amuTa_skpana "Corning Gorilla Glass”;

:IMaroHajab_dKpaHa 6.2;

'TUIOTHOCTb_TUKcenen 529;

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

:paspemieHue _BepTukaib 1920 ;

:pa3penienre ropu3oHTaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpomueccop ;

:IpOM3BOAUTENL Mpoueccopa "Samsung" ;

:mozenb_nponeccopa "Exynos 9810" ;

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

; JKOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;

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



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOMIM3alUsl OCHOBHOW KaMmephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBEpXOBICTPHIN JaTUUK U300paKeHus,

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

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

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

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

:paspemeHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

<http://myontologies.com/goods#pa3pemienne kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:pazpernieHre BepTukaib 1920 ;

:pazpemienne ropu3oHTasb 1080 ;

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

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

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

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

0.

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

:pa3pelieHre BepTUKaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

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

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

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

‘Hanm4uue OecrpoBOAHOM 3apsiiku 1 .



Tenepb OCHOBHBIC JJAHHBIC BHCCCHBI 1 MOKHO ITPOBCPHUTH OHTOJIOI'MIO Ha HCIIPO

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

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck mexaHu3Ma BbIBOja B cucTeMe Protégé (a — myHKT MEHIO C
NeHCTBUSMH BBIBO/IA, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHoIKa

3amycKa BbIBOJIA).

Wuaukanueil Toro, 4to BBIBOJ 3alyIllIeH B JJAHHOM Ciy4dae OyJeT TO, 4TO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Ha00OPOT
aktuBHOU. Ecnu B mporecce BbIBOJA OBbLIM HaWIEHbI TPOTUBOPEYHsS], TO CUCTEMA
BBIBEJIET COOOMIEeHHsT 00 ommoOKax ¢ mX oObsACHeHHUEeM (puc. 17a) uim BBIBEIET
coobuieHne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BbImoJHEHHH Bcex

MIPUBECHHBIX BBIIIE JEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JOJIKHO.



B Inconsistent ontology explanation

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

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu pH 3aycKe MEXaHU3Ma pacCykIeHU (a — cooO1IeHne
0
npobJieMax B OHTOJIOTHH C MPEJIOKECHUEM 00BSICHEHHS; O — OKHO OOBSICHCHUI; B
— UH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Takke, eciM BHUMATENbHO HW3YYUTh MPUBEACHHBIN BbIIe (parMeHT ¢
HK3EMIUIIpaMH OHTOJIOTMH, TO Mbl HAMEPEHHO He 3ajald THUIl JJi1 TaKUX
cymHocterr kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sToM
YUTATENb BBINOJHSAJI BCE PEKOMEHAALNU M 3alOJHWI 00JacTh OMpENeNIeHUs AJis
TaKMX OTHOLIEHUH KaK «pa3pelieHue TOPU30HTANIb», TO MOKHO YBUIETh, YTO THII
Obl1 BhIBeAeH aBTomaruuecku (puc. 18). BriBegennwie (Inferred) nonsitus
OTMEYAIOTCS B cucTteMe Protégé kenThIM LIBETOM.

Hns ynoOGcTBa JnanbHeWIer oO0paOOTKH JOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBISETCS 4YacTbiO». OTO CBOMCTBO SIBJISETCS OOpPAaTHBIM K
«4acTh», YTO HEOOXOAMMO OTMETHUTH B ero omucanuu (puc. 19a). IlpomuceiBath

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

(puc. 196).



B mpomecce stoii paboThl OBUTO cO3/MaHa TepBas BEpPCUS OHTOJOTHUH,
JEKJIApaTUBHO OMHUCHIBAIONIEH MPEIMETHYI0 001acTh «ToBap cMmapTdon». B
CIeAyIoNMX paboTax B OHTOJOTHIO OyIyT 100aBJIEHBI HOBBIE aKCHOMBI,
BBIPKEHMSI M TIPABUJIA JJTSI BBIBOJIA OTHOIIIEHUH U TIPOBEPKH HEMPOTHBOPEUNBOCTH
b3, a Takke HamucaHbl 3ampochkl I BBIOOpa HMH(POpPMAllMM W3 HEe 10

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

Object property hierarchy: asnaeTca_yac1zl =K e

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

Ralisnsiercs_vacr... Inverse “yacTb

= pa3peLieHue

Individuals: Exynos_9810 TEEE Arifetalicig
¥ X

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

® SM-G965FZPHSER-CAM-FRONT

S CQama Indididinal As

SM-G965FZPHSER

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



3apanus
1 JIOOTHUTE CO3AaHHY0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapT(hOHOB
2 [To ananoruu, TOMOMHUTH Oa3y 3HAHUM JUII KATETOPUN «HOYTOYK» U «XOJI0-

JUJIBHHUK»

Cosnanue defined classes B cucreme PROTEGE

B 31011 paboTe OyayT cozmaHbl Kiacchl, oTHOIIEHUs «rdfitype» ¢ KoTopbiMu
He OyIOyT yKa3blBaTbCsi B SIBHOM BHJE, a OyIOyT CTPOUTHCS aBTOMAaTHYECKH B
npoiiecce BhIBojAa. Takue kiacchl B cucreme Protégé nasbiBatorcsa «Defined
Classes» («oObrunble» Kiacchl HasbiBaroTcs «Primitive Classes»). Jlina npumepa
OynyT peanus3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodony,
«UrpoBoit cmaptdon», «Cmaptdon st punbMoBy, «CMapTdoH IS TOXOI0BY.
OTO MO3BOJUT 00Pa30BaTh B OHTOJIOTUU TPYMIbl SK3EMIUIIPOB B COOTBETCTBUH C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJi AaibHEHIIen
00paboTKH.

[lepBoHauasibHO CHOPMHUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMIUISIPHI OYIyT
OTHOCHUTCS K 3asiBJIEHHBIM KJjlaccaMm:
1 Hogerit cmaptdon. Beimymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbIE Kamepbl. MUHMMYM 12 Meramnukcenei.
Ectb ontuueckas crabunmzanusa. Cwemka Bugeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaprdon. Ilpomeccop Snapdragon unu Exynos. Munumym 6
anep. Yacrora paborel mporeccopa MuHuMyM 2.91Tn. OO6bem omepaTHBHOM
namMaTu MUHUMYM 610. I'paduueckuii yckoputens Mali unn Adreno.
4 Cwmaptdon mns punsmoB. Urposoit cmapthon. CooTHomeHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cwmaptdon mis noxonoB. EMkocts akkymynstopa oT 6000 MA*4. CteneHb

3amuThl Bhimie dem [P68. 3ammra skxpana «Gorilla Glassy. 3amura kopmyca



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

Jlamee oTiaguM  3ampochl, B  COOTBETCTBHU C KOTOPBIM  OyayT
bopMHpOBaTBECS  DK3EMIUTAPH  O0O3HAYEHHBIX  KJIACCOB. TakWe  3ampochl
dbopmupyeTcsi ¢ ucnonb3zoBaHueM Manchester Syntax ¥ Ha3bpIBalOTCS B CUCTEME

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

(puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Asserted - Query (class expression)

> @ owl:Thing CwmapTchoH B

and

(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for 6

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

Reasoner active v Show Inferences

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOM
BKiasikoi «DLQuery»; 6 — maHenb BbIOOpA THIA 3alpallIMBAEMbIX CYLITHOCTEH; B —
I10JIE BBOJIA 3aIpOCa; T — KHOIIKA BBIIIOJIHEHUS 3aIIpOCa; T — pe3yJIbTaThl 3a1pOca; €
— KHOTKa JJ0OaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHust uHTEpdeiica BeiOepeM Bce K3eMIUSIphl kKiacca «CMapThony.
Jns sToro HeoOxoammMo B moJie BBoma 3ampoca (puc. 20B) BBECTH 3ampoc
«CmapTdon», BbIOpaTh OXKUIAAEMBIM THUN pe3yibTaTa — 3K3eMIunsipbl (puc. 200),
3amyctuTh 3ampoc (puc. 20r). Ilocie 3TOro MOXHO YBUAETH PE3YNbTAThI (pHC.

20m).



[lepen HamucaHnueM  3ampocoOB  HEOOXOAMMO  OMPENETHUTHCS €
BO3MOKHBIMM JIJI1 MCIOJIb30BAaHUSL KOHCTPYKIUSAMU (OOBsCHEHHS OyayT
MPUBOJAUTCS MPUMEHUTEIBHO K TUITY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISAP):

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

2. <JIOKaJIbHOE€ MMs_CBOHCTBa> some <BblpakeHue>. [lo3Boisier BmIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKAJIb-
HOE MMs_CBOWCTBA> C CYIIHOCTBIO, TOAXOASALIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OTrpaHUYEHMI, PACCMOTPEHHBIM paHee MpU 3aJaHud obsiacTh 3HaueHusa data
property. Hanpumep: «roa_sbimycka some xsd:integer»

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

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

5. <nmokanbHOE MMsI_cBoWcTBa> exactly <kommdyecTBO> <BbIpakeHue™>. Bce 3k-
3eMIUISIPBL, 111 KOTOPBIX 33JJaHO YKa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOUICHHIA,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YrOJHO TaKHX
K€ OTHOUIEHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHUI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

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

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

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPaHHBIX HK3EMIUIIPOB B paMKax BblpaxeHusil u BoipaxeHus2. Hampumep:

«ducnnen or I[Ipoueccop»



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

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc AJig nepporo kiacca «Hobiih cMapTdony». Y 3K3eMIUISIpOB Takoro Kiacca
HE JIOJDKHO OBITh OTHOIIEHUM «roJi BBITYCKa», CBS3BIBAIOIIMX UX C YHUCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauyHOE uKciio). Ho, mpu 3TOM OJKHO OBITH XOTh OJTHO TAKO€ OTHOLIEHUE
(ecnu TakUX OTHOIICHWH HET, TO HEAOCTAaTOYHO WHMOpPMALMUM JJIs MPUHITHUS
pemenusi). Taxke  dK3eMIUsip  JoikeH  ObiTh  THna — «CMaprdony.
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceuenne 3 MHoxkecTB: «Cwmaptdon and (romg Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

BrimonnuB 3toT 3ampoc Ha BkIanke «DL Query», MOXHO yBHAETH, YTO
pe3yJabTaTOB HE HAaIeHO. BBIBOA OCHOBBIBAE€TCSI Ha TEOPUU JIECKPUITHUBHBIX
noruk. OmHAKO, 11 IOHMMAaHUs BBIBOJA U JAIBHEHIINX AEHCTBUM, PACCMOTPUM
MPUYUHBI IyCTOTO pe3yJibTaTa B yIPOILEHHOM BapUaHTE.

B OHTONOTMM OTHOCHUTEIIBHO TOJa BBINIYCKa €CTh KaK MHUHHUMYM
yrBepxkaeHus «.SM-G965FZPHSER rdf:itype Cmaprdon; :rox Beimycka 18». Jlns
TOTO, YTOOBI IK3EMILIAP OBbLT BEIOPAH B pe3yJibTaTax 3arnpoca, He00X0MMO, YTOOBI
OH OTHOCWJICA K KaXJIOMY U3 TpeX MHOXXECTB. YUWTHIBas MPUBEIACHHBIC
YTBEPKJACHUS, MOKHO clenaTh BbIBOA, 4TO «:SM-G965FZPHSER» otHOCHTCS K
kiaccy «Cmaptdon» u «roi Beilycka min 1». Ho, Henmb3s cienath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHpopmarus o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOPOE€ YIOBJIETBOPSIET OrpaHUYeHUsiM (X >= 18), HO U3 ITOTO HENb3H
c/ieNiaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoiHsercs. [lpu
3TOM B pe3ynbTaThl 3ampoca «not (Cmaptdon and (rog Beimycka min 1) and

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



Bouaer. T.e. mus «rom Beimycka only xsd:integer[>= 18]» mpuMeHHTEIBHO K
JAHHOTO 3K3EeMIUIAPY HE OBLI CliejaH BBIBOJ HHU O JIOXKHOCTH, HU O MCTHHHOCTHU
BbICKa3bIBaHUsA. B 3TOoM (mpeamosiokeHue 00 OTKPBITOCTH MHpPa) COCTOUT ele
OJTHA CYIIECTBEHHAs pa3HUIla ¢ 6a3aMu JaHHBIX.

OgHuM W3 BapUaHTOB pEIICHUS CIIOXKHUBILICHCS MpPOOJIEeMbl SBIsETCA
BHECEHHE B OHTOJIOTHUIO HOBBIX cBeieHHM. Tak, eciu Obl 1711 paccMaTpUBaEMOTO
DK3EMIUISIPA BBIMOJHSAIOCH OTPAaHWYCHHE «:TOJ BhIMycka exactly 1» (mms
paccMaTpuBaeMOro SK3eMIUIsIpa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS MOIXOJAIIETO TIOJ KPUTCPUU
OTHOIIEHHUS YK€ MOXHO ObUIO OBl CAENAaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

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

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

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

nH(popMaIuu 0 K3EMILISIpE

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

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



WJIM CO3/1aB Kjacc u 3anoyiHuB moje «Equivalent Toy» B ero onucanuu (puc. 22).
P ACCMOTpPHUM, KaK I[aHHHﬁ KJIaCC OIMUCHIBACTCA B TCKCTC OHTOJIOTHUH.
:Hoswiii_cmaptdomn rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaprdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_BeImnycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:miniInclusive 18 1) ]1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

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

Kak Buano, wucnonw3zyercss otHomeHne «owl:equivalentTo», koTopoe
MO3BOJIIET CHIEiaTh BBIBOJ, YTO €CIH JK3EMIUIIPHI OTHOCSTCS K «OOBEKTY»
9TOTO OTHOIIICHHUS, TO OTHOCATCS M K «CYOBEKTY». A B Ka4eCcTBE «OOBEKTa»
BBICTYIIACT IyCTOW y3€lI, SIBJISIOIIMICS MepeceueHrueM 3 IPYruxX KIIacCoB, KaKk
Y TUTAHUPOBAJIOCh N3HAYAIBHO.

JIOTIOJTHUM HaNMCAHHBIN 3anpoc JJIS paOdoOThI C TOJO0M, 3aJJaHHBIM B ITOJTHOM
dbopmare:

Cmaptdon and (rox_seimycka min 1) and (rog_peimycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Taxoke cocTaBuM 3ampoc s kiacca «Kamepodony»:
Cmaprdon
and
(gacth some ( Kamepa and (konu4ecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
D
and (KOMMYeCTBO MeTanuKceae OCHOBHOM kaMepsl some xsd:integer|[ >= 12 ])
and
(pazpemenue some (Pazpemenue and
((pa3pemienue ropuszoHTalb some xsd:integer[ >=
3840 ]) or (pa3peiieHue BepTHKAIL SOMeE
xsd:integer[ >= 3840 ])) and

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

)
)

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

defined class.
Hanucanue 3anpocoB Ha si3bike SPARQL
B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

IpynmaM 1o OmpeAeIeHHbIM KpuTepusM. J{ias sroro wucmonb3oBanuck defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



BO3MOXKHOCTH pacCyXJIeHHid B pamkax oHtTosioruii. Opnako, DL Query
IPUMEHSETCS MMEHHO B PaMKax pacCyXICHHH M MMEET P HEIOCTAaTKOB, €CIH
UCIIOJIb30BaTh €ro TOJIBKO JIJIsi MOJIYYEHHS JOCTyNa K SIBHO 3aJlaHHBIM WIIU YyKe
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTMHM:  MEMJIEHHOE  BBINOJHEHUE  (T.K.
UCIIOJIB3YETCSl JIOTMYECKUN BBIBOJ); HEOOXOJUMOCTh YUWUTHIBATH MOBEJICHUE IMPHU
BBIBOJIC (Hampumep, A00aBJICHUS B OHTOJIOTHIO «exactly» B mponuioi paboThl);
HEBO3MOKHOCTH OINMCAHUSI HEKOTOPBIX YCIOBUH (HampuMep, BBIOOp OTHOIICHUH, a
HE DK3EMILIIPOB; BHIOOp psla XapakTepucTuk cMapTdona). [loaTomy mns Takux
3aga4y ucnonbdyercsa Apyroud s3blk — SPARQL [8]. JlaHHBIM [3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJOTHIO, (hopMupoBaTh HOBEIM rpad RDF.
B nanHom pabore OynyT paccMOTPEHBI TOJIBKO BO3MOKHOCTH BbIOOpa. SI3bIK
CUHTaKcu4yecku cxoXX ¢ SQL (M He TOJIbKO CHMHTaKCH4YecKu. B yacTHOCTH, OH
TaKkK€ OCHOBaH Ha IMPEIINOJIOKEHUU O 3aKPhITOCTH MHUpa, B oTiauuue ot DL
Query), TpUMEHSIEMBbIM JUISI aHAJIOTHMYHBIX 3a/ad B 0azax maHHbIX. [loaTomy (u
notomy 4to SQL nomkeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OynyT
MPOBOAUTHCS AHAJIOTHUH.

Jns pa6orel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHPOBATH
Bkiagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxommmo
nonuMarb, 4To SPARQL u wmexanu3m paccyxaenuii B Protégé paGoTtaror
HE3aBUCUMO U HE BJIMSIOT HA PE3yJIbTAaThl padOThl APYT Apyra. ITO 03HAYAET, YTO
HET BO3MOKHOCTH BBIOpaTh 2K3eMIUIIpHI kiacca «HoBbI cMapThoH», KOTOpHIE
SBJISIIOTCSL  BBIBEJCHHBIMU. [Ipr 3TOM 3TO BO3MOXXHO B paMKax, Hampumep,
oubsmotexu Apache Jena s si3bika Java.

[lepBoHavanbHO BBIOEpEM TiepBBIE 2 cMapTPoOHA W XAPAKTEPUCTUKH HX
KaMmep (KOJIMYECTBO KaMepa; MEeTanuKCelu; arepTypa) U pacCMOTPUM Ha MpUMepe

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.
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SPARQL query: TEEE

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

WHERE { ?subject ?predicate '?object}|

a

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

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

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

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

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

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(PUKCOB AJIA TOTO, YUTOOBI HE
3aMMChIBaTh TPOMO3JKKE UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca
#Bce nepeMeHHbIe HAYMHAIOTCS C «?7» U MEPEUUCIISIIOTCS Yepe3 mpooel

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



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

WHERE {

#BMECTO  OTHENBHBIX CYIIHOCTEM MOTYT CTaBUTCS IEPEMEHHBIE,
HauynHaonmecs ¢ «?». Ha HUX MOryT HaKIaIbIBaThCS YCJIOBUSA, OHH MOTYT
BBIOMpATHCS B paMKax crrcka nosieid B « SELECT».

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

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

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

ORDER BY DESC(?kamepa_ar)

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

LIMIT 2 OFFSET O

Kak BumgHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B Tom uwmcrne

noctynHbel kKoHCTpykimn GROUP BY, HAVING), ognako comepxumMoe OJI0KOB
paznuyaetcs. OcHoBHas yacth — WHERE, pa36epem moapoOHee ee BIIOKEHHbBIE
KOHCTPYKIIUH, KOTOpbIe OYAYT UCIOJB30BATHCS B paMKaX paOOThI:
1. Tpoiika «cyOBbeKT npeaukaT 00beKT». Ha MecTe Kaxaoro U3 3J1€eMEHTOB TPOUKHU
MOXET CTOSTh KOHKpeTHhIM IRl wmimm nurepan wnm nepemennad. I[lo3Bosisier
BBIOpaTh BCE TPOWKU OHTOJOTUM, TMOAXOAAIINE O] 3aJaHHYI0 (3aJaHHas TpouKa
UCIIOJIb3yeTCsl Kak Macka). [Ipu BeIOOpe: Ha MecTe MEePEeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOM TPOWMKE; JUTEPAIBI
JIOJDKHBI COBMAAATh M0 3HAYEHUI0, TUMY, sI3bIKY; IR Ha COOTBETCTBYIOIIUX MECTaxX
JIOJKHBI COBIA/IATh.

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



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

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOIIECHUE «9acThy». Ecim B oHTONOTMHU 2 cMapTPOHA U Y KaXKIOTO U3
HUX 10 5 yacrtei, To Oynet BeiOpano 10 Tpoek.

Ecnu  ynpollleHHO paccMOTpeTh MOPSAI0K BbIOOpa B paMmkax «?cMmapTdoH
:KOJI_TMpOu3BOAUTENST ?7K0A . ?cMapToH :4yacTh ?74acTb», TO OyAeT CHaudala
BbIOpaHa 1 3amuck mo mepBoi Tpoiike, 10 3ammceit mo BTopoil. Jlamee Oyner
chopmupoBano 10 3ammcedl kKak BCe BapUaHThl COBMEIICHUIN JaHHBIX 3alUCEH.
[Tocne yero OyayT yaaiaeHsl 5 3amucel, Tlie B paMKax OJJHOMMEHHBIX TIEPEeMEHHBIX
«cMapT(oH» HE COBMAIAIOT 3HAYCHMUSI.

3. B paMkax Tpoek Takke MOTYT HCIOJb30BaThCS MYCTHIEC Y3JIbI, OMUCHLIBAEMbIC
aHaJOTMYHO cuHTaKcucy Turtle ¢ ucnonp3zoBanuem «|]».

4. OPTIONAL { {BnoxenHas udactb where} }. Ilo3BosiseT 3a7aTh BIIOKCHHBIN
3aMmpoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYHH PE3yJIbTaTOB.
Hampumep, «?cmaptdoH Ko Ipou3BOAMUTENS 7KOA . ?cMapT(OH :HacTh ?9acTby
BbIOepeT 10 3amuceid, ecinu B OHTOJIOTMM OyaeT 2 cMmapTdoHa U S5 dHacTell y
kaxaoro. Ho, ecnu Oymer 2 cmaprdona m 0 yactedl y KakIoro, TO HHUKAKHX
pe3ysbTatoB BbIOpaHo He OyzaeT. Ilpu stom «?cmapTdoH :KOJA_ MPOU3BOAUTEIS
?7xon OPTIONAL { ?cmaptdon :yacTe ?4acTh }» BbIOepeT Takxke 10 3amuceii B
MepBOM cllydae, HO 2 3amucu BO BTopoM (uyactb B pamkax OPTIONAL
YUYUTBIBATHCS HE OyIeT).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAHHBIX 3amucei
TOJIBKO T, KOTOpble TMOAXOAAT TmojJ ycioBue. Hampumep, «?cmaptdon
:;ron_Bbinycka ?roa FILTER(?rog > 18)» mo3BossieT BbIOpaTh TOJBKO T€ pe-
3yJIbTaThI, T/I€ TOJI BBITTyCKa Mo3aHee 18 (CTOUT yuuThIBaTh, YTO €CIU y cMapT(hoHa

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



cam cMmapToH Bce paBHO OyneT BbIOpaH, T.K. OJHA W3 3amHced ¢ HUM OyaeT
noaxoauth nox ycioBusi). T.k. FILTER He sBnsieTcs Tpoiko#, TO Mociie HEro HET
HEOOXOJMMOCTA MCHOJIB30BaTh pa3feauTeNd. TakuxX KOHCTPYKIMH B 3ampoce
MOXET ObITh MHOecTBO. B pamkax ycnoBuil FILTER Moryt ucnosib30BaThes
onepanuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJIb30BaThCs BCTPOCHHbIC
byHKIIUU, HanpuMep, regex, isLiteral (crucok BceX QyHKIMM 37€Ch MPUBOIUTHCS
He OyJIeT ¥ MOKET OBITh HalJIeH B JJOKyMEHTAITUH ).

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

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

3Hasi OCHOBHBIE KOHCTPYKIIUM, COCTAaBHM CIICIYIOIIUM 3ampoc: BBIOOP
uHdpopmaruu  (uaeHTUPUKATOp,  KOJ  IPOUZBOAMUTENSA,  KOH(UTyparus
MPOIIECCOPA, EMKOCTh aKKyMYJISITOpPA, KOJHMYECTBO METANMKCEIEd OCHOBHOMN
KaMmephbl, IMaroHaidb dKpaHa) o Bcex cMmapTdonax He ctapee 2018 roga ¢ «Super
AMOLED» 3kpaHoMm.

Heo6xo1uMo y4uThIBaTh, YTO YacTh MH(OpPMAIIMU MOXET OTCYTCTBOBATh,
HO TIpU DTOM pe3yibTaT BCE pPaBHO JOJKEH OBITh MPEJCTaBIEH, 3HAYUT
HE0OXOIMMO HCIONIb30BaTh MHOkeCTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DOKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HWMEIOIIUE 3TOU
uH(pOpMaIuu, HE JOJKHBI BBIOUPAThCS. Y CIIOBHME HA DKPaH HAKJIA/IbIBACTCS Yepe3
MEXaHU3M TpPOEK. YCIOBHE€ Ha TOJ JOKHO YYUTHIBATh, YTO MOTJIO OBITh
nepensaaHue cMapT@oHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAIBHBIM TOJOM WU MCHOJNB30BaTh KOHCTpYKIUio FILTER
NOT EXISTS.

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

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MK ero moaKiacce

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



#ycIlioBHE, UTO CBS3b ''TOJI BBIITyCKa" JI0OJKHA CYIIECTBOBATh. Peann3oBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOBHE Ha "HOBU3HY' I0Jia BBIIyCKA

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

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

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

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

?AUCIIIEN :TEXHOJIOTUS_M3TOTOBJICHHS JKpaHa
?Texnonorusi FILTER (regex(?Texnomnorus, "super amoled",

")

#nonoyHUTENbHAs BbIOMpaemMas HHGopManus (Mpy HAJTHYUHN )

OPTIONAL {?cmaptdon :kon_mnpousBoautens 7Ko1}

OPTIONAL {?cmaptdon :yacts ?npor . ?apoi rdf:type :I1poueccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

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

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

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

3aganus
CdopmupoBaTh 3arpocChl:
1 BBIOOp Bcex cMapTdhoHOB U uHMOpMaruu O HUX (aHAJTOTUYHOU
OMHUCBhIBAEMOM B paboTe) ¢ akKymyJsTopoM He MeHee 500 MA*y
2 BBIOOp BCEX BapHAHTOB OJIOKOB KaMmep CMapTPOHOB ¢ WX HHPOpMAIHEH

(amepTypa, KOJMYECTBO KaMep, MPOU3BOAUTENb, METranuKCeIu, pa3pelieHue



BHUICOCHEMKH )

3 BBIOOp BCEX BApUAHTOB MOJIYJICH 3KPAaHOB ¢ WX WH(MOpMAIMEl (InaroHab,
paspelieHue, MIOTHOCTh MUKCEIeH, TEXHOJIOTHS H3TOTOBJICHUS DKPaHa)

4 BbI0OOD mepBbIX 10 HOYTOYKOB € UX XapaKTepPUCTUKAMH: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBas 4YacTOTa, JUAroHallb HKpaHa, pa3pellieHre SKpaHa, pa3Mep
ONEPAaTUBHOM MaMSTH, pa3Mep HOCHUTENss MHPOpPMallUU, TUM HOCUTENST UH)OP-

Manuun, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIUMO CHPOPMUPOBATH B OHTOJOTUU
npaBuia, KOTOpPbIE TMO3BOJIST, YUWUTHIBass OCOOEHHOCTH MPEAMETHOM 00JacTH,
dbopMupoBaTh BBIBEJACHHBIE OTHOIICHMS. [[Ji1 mpuMepa paccCMOTPUM IMPaBUIIO,
KoTopoe OyJeT oTMeuaTb CBEJACHUS 00 akKymyJsarope cMapTdoHa Kak
COMHHUTEJIbHBIE, €CJIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTh akkymyJisitopa / 250».

SWRL [9, 10] mo3BossieT COCTaBIATH MPaBUJa, SBJISIIOIIMECS UMILTUKAIIUCH
MEXIY MPEANOChUIKON U cieAcTBUEM. [locnme 3amycka MexaHu3Ma pacCyKIACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuikaMu U CICCTBUSIMHU SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM YHCJIE CO3JIaHHBIX B paMKaxX OHTOJIOTHi). PaccMoTpum CHHTaKcHC Ha
npuMepax:

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

2 gacTh(?x, ?p) — 03HayaeT ?X :4yacth ?p. Takum 0Opa3oM MOKHO 3aIMCaTh
IpeIrMKaT Ha OCHOBAHHUHM JII000ro co3nanHoro data uiaum object property.

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

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TUTMKALMY 3alUChIBACTCS KaK «->«. JlaHHOE paBuiIo ONpeessieT akCuoOMY O TOM,

YTO €CNU 7X SBJIAETCSA CMapT(HPOHOM U CONEPHKUT YacTh 7P, TO TAKIKE MOKHO



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

MPOLLUIBIX paboTax.

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

JUis OTHajKM YCIOBHBIX YacTed MPaBHUJI MOXKET HCIOJB30BaThCSA SI3BIK
SQWRL [11]. B pamkax Hero OyaeT HCIOJB30BAaThCSA TOJBKO IMpEaUKaT
sgwrl:select(?x, ?y, ?z, ). OH mnoO3BOJAET OTOOPA3UTh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JIJIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
TMPUMEHSCTCS JUTsI 3aTUTAaHUPOBAHHBIX CYIITHOCTEH.

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

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

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU MpaBuiia (puc. 25r1).
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Name Query Comment
AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
IS3 ____|Akkvmvns a) * eMKOCTE _AKKVMVIA A a BDEMA D3 [——

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

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

YOenuBIIKUCh B KOPPEKTHOCTU YCIOBHOW YacTH MPaBUiia, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuTh €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/aTh HOBOE. Y CJOBHAs YacTh MpPaBUJIa OCTAETCS

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

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).
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DL ad |

Active| Status
|ok

- -_—

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

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bxknaaka SQWRL B cucreme Protégé (a — okHO pejakTHpoBaHUs IPaBUIIa;
0 — UM IpaBUJIa; B — TEJO MPaBUia; T — PE3yIbTaThl BBIIIOJIHEHUS MTpaBUIIa; 1T —
KHOIIKA Mepe3anycka npaBuiia)

Teneppr HEOOXOIWMO 3aIyCTUTh TPABUIIO, TMPEABAPHUTEIBHO 3arpy3uB

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

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

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

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



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

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

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

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

B peXXHMax: Urpa, pabora, 0>ku1aHue.

IIpakTnyeckue padoTsi 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. HayunTthcst peann30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teoperuyeckasi 4acThb
DkcnéptHas cucréma (DC, aHTIL. expert system) — xoMIbloTepHAs CHCTEMA,
CIIOCOOHAst  YaCTUYHO 3aMEHHTh  CIICIMAJIKMCTa-dKCIepTa B pa3pelieHUH

npobnemHot  cutyanmuu. CoBpemennble OC  Hadamu  pa3padaThIBaThCS



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

B wundopmatuke sKCHIEpTHBIE CUCTEMbl PACCMATPUBAIOTCS COBMECTHO C
O0azamu 3HaHuil (0a3a 3Hanmii (b3; anrn. knowledge base) B mHpopmaruke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPUPOBAHHYIO MH(OPMALIHIO, TOKPHIBAIOLIYI0 HEKOTOPYIO 00J1aCTh 3HAHUMH,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPONUCTBOM (MM YEJTOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTalOT COBMECTHO C
CUCTEMaM{ TIOWCKa WH(OpPMAIMU, HMEIOT KJIACCU(UKAITMOHHYIO CTPYKTYpPY
(xnaccudukamnus (kmaccuduirpoBanue) (0T jaat. classis — paspsn u nar. facere
— JIeNlaTh) — OCOOBIM cllydall TPUMEHEHMS! JIOTUYECKOW OIrepanuu JejeHUs
o0beMa MOHATHSI, TPEICTABIAIONIMI COO0N HEKOTOPYIO COBOKYIMHOCTH JEICHHM
(IemeHue HEKOTOPOTO Kiacca Ha BHJBI, JCJICHHE STUX BUIOB U T.A.) U dopmar
MpeACTaBICHUs] 3HAHUN (TIpeJCTaBJIECHWE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpOpMaTHKE — C TMOJ0OPOM TMPEJCTABICHUS KOHKPETHBIX U O0OOMIEHHBIX
3HaHWM, CBeJleHuH U (aKTOB AJid HAKOIUIeHUs! U 00paboTku uHpopmaiuu B OBM.
['maBHas 3amadya B WcKyccTBeHHOM wuHTe/uiekTe (M) — HayduThcs XpaHUTH
3HAHMS TaKUM 00pa30oM, 4TOOBI TPOTPAMMBbI MOTJIH OCMBICIICHHO 00padaThIBaTh MX
U JOCTUTHYTh T€M MOA00US YEI0BEUECKOT0 MHTEIIIEKTA).

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

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



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

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Uoenmughuxayus.

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

B mpomecce co3maHus AKCHEPTHOM CHUCTEMBI MOTYT Y4acTBOBAaTh
CJICAYIONINE CIEIUATUCTBI: UHXXEHEPHl MO 3HAHUAM, DKCHEPTHI, MTPOTPAMMHUCTHI,
PYKOBOJMTEINb MPOEKTA, 3aKa3uyuku (KOHEUHbIE Mojb3oBarenu). [Ipu peanuzanuu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXEHepa TO 3HAHUSM - BBIY)KHBaHUE MPO(YECCHOHAIBHBIX 3HAHUM U3
DKCIIEPTOB M TMPOEKTUpOBaHUE Oa3bl 3HAHUW DJKCIEPTHOM CHUCTEMBI H €€
apxuTekTypsl. [IporpamMmuct HEOOXOAUM TP Pa3padOTKEe CIEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH IJISi CO3JaHUs SKCIEPTHOMN
CUCTEMBI) HE CYILIECTBYET WJIA €r0 BO3MOKHOCTEH HE JIOCTATOYHO U TPEOyrTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

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

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3aa4 J0JDKHA peraTh dKCIepTHas cucteMa?

- Kak aTu 3amaun MOTyT OBITH OXapaKTEPU30BAHBI HIIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs 1 B3aUMOCBSI3U MEXKy HUMU MCHOJIb3YIOTCS IIPU PEIICHUN

3aJa4uun BKCHCpTaMI/I?



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

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

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

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

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

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

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

- meroT 1 mo3a1auyu HAMMEHOBAHUS ?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- HMerorca M SACHBIE YACTUYHBIE THUIIOTE3BI, KOTOPBIE IIUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

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

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA W3 CTPATETHM,
OPUMEHSEMbIX ISl OLIEHKH JOCTOBEPHOCTH BBIBOAOB (HallpUMeEp, 3aKJIIOUEHUMN
MPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OcHOBHas ujaest 6ailecoBCKOi
CTpPaTErvuM 3aKJIFOYAETCA B OLEHKE BEPOSITHOCTH HEKOTOPOrO BBIBOJA C YYETOM
($akTOB, MOATBEPKAAIOIINX HIIM OTIPOBEPTAIOIINX ATOT BBIBO/IL.

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

WJIA HEBEPHA.



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

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

WIn

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

Ipumep npumenenus 6atieco8ckoll cmpamecuu OYeHKU 8b180008

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

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

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

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

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

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



B 1aHHOM ciyyae B KayecTBe TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS
noronbl Ha craenyrommii aenb: H1 - moxnp, H2 - moroma 6e3 ocankos.
CBUIETENHCTBOM 3/IECh SIBISIETCS COUETaHUE TpeX (PAKTOPOB, XapaKTEPU3YIOIIUX
MOTOAY B JICHh HAOMIOACHUS: BETEP, BIAKHOCTh W O0JTAYHOCTH (MOXHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJB3YIOTCS TPHU CBHUJETENIBCTBA); 0003HAUYUM STHU
daktoper kak E1,E2, E3. O6o3nHaunMm HaOmogaeMoe couyeTaHue (HakTopoB
(cHIIBHBIN BeTep, BBICOKAs BIAKHOCTh, 00J1a9HO) Kak coobiTre E.

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

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

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

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

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

Hatimem Benm4mHbBI, HCOOXOIUMBIC JIJIT IPUMEHEHHUS (OPMYIIbI YMHOKCHHS
BEPOSITHOCTEM:

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

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

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

ITOJTYYUM:



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

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

[Tpy MOCTPOCHNHU KCTIEPTHBIX CHCTEM YacTO HMCIOIB3YIOT BEPOSTHOCTHBIN
noaxoj. CocraBisiss 0a3y 3HaAHUM, IPUMEHSIIOT SKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICIYFOLIUMN BUL:

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

Matpuiia 10J5KHa COAEPKATh BCE 3HAHUS IKCIIEPTA M0 JAHHOMY ITPEAMETY.

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

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIN Xapaktep. OHu 3agatorcs yuciaamu oT 0 mo 1. Ecnmu coObitue
HaBEpHsKa JODKHO MPOU30MTH, TO BEPOSITHOCTH €ro mosiBieHus paBHa 1. Eciu
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €T0 MOSBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCTb €ro mnosiBiaeHus paBHa (,5. Bce ocTaibHbIE BO3MOXKHBIE
CJly4au JIeXKaT B YKa3aHHOM JIMaIla30He.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






Sana}mﬂ IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznmate mpocTtyto 0a3y 3HaHuid «Thl  redimep?», pemialome 3agady
KJ1IaccuuKaIyu (C Y4eTKOU JTIOTUKOM ).

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

AnpuopHbie BeposiTHOCTH 00oux ncxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoress,
YTO HayrajJ BHIOpAaHHBIM YEJIOBEK SBISETCS WIM HE SBISETCS TelMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa alpUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0a3e
3HaHUU TPUBEJIEHBI BCE BOZMOXKHBIE HCXO/IbI).

Kaxnoe yTBepk’aeHNE YETKO OTHOCHUT UCIIBITYEMOTO K OJHOM M3 3TUX KaTErOpUu,
T.€. €CJIM JyIsl IEPBOTO BOMpoca JJIsl ucxoda «reiimep» Oyaet 3anuch 1,1,0, To as
ucxoja «He reiimepy» 3amuch Oyaet 1,0,1.Takum oOpazom, Py u Pn mis xaxmoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTENBHO MEPBOTO IpaBuia). ITO MPUBOAUT K TOMY, YTO
MakcuMajbHO yBepeHHbIH oTBeT («TouHo na» umum «ToyHO HeT») Ha IHOOOMU
BOIPOC OJJHO3HAYHO KJIacCU(PULIMPYET MOJIb30BaTENs KaK reiiMepa Win He reiimepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayer ykaszbiBaTh Py m Pn paBHbIMU Jpyr npyry, T.K. 3TO
O3HA4yaeT, 4TO JAAHHOE CBUIETEIBCTBO HE BIUAET HAa BEPOATHOCTH MCXO0Ha, T.C.
OECCMBICIIEHHO €r0 YIIOMUHATB).

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

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

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

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

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

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

S5. ThI B OCHOBHOM TpaTHIlb AEHBI'Y WJIM HA HOBBIN 1 0
WUT'POBOM JMCK MJIA HA alllPeN]l KOMIIbIOTEpa

6. TwI HE TosIB3yeIbes "MbITIBI0" B 3D-action urpax 0 1




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

Bomnpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI IO 6 U OOJIee YacOB B CYTKH?
Tr1 Opocaelib Bee Jiena paayd HOBOM UTPbI?

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

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

Thl B OCHOBHOM TpaTUIIb JEHBI'M WX HA HOBBIM UTPOBOW JIMCK WJIM HA anrpeuns
KOMITIbIOTEpa?

Tr1 He onb3yenibes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecnn peanusoBsiBaTe naHHyr0o b3 B mporpamme «Mamasg OKcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

Daiin Mpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

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

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

3aganue 2

Ha ocHoBaHue paccMOTpEHHOro MpuMepa MOMpPOOYyHTE COCTaBUTH COOCTBEHHYIO
b3 nHampuMmep ISl AMArHOCTUKH COCTOSIHUS 37I0POBbSI YUEHWKOB WM aHAIM3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



IIpakTnuyeckas padora 7.

AHanu3 CyIIecTBYIOIIUX 00pa30BaTEIbHBIX MIATHOPMEHHBIX PEIICHHIA.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMECHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIXKE CIUCOK POCCHMCKUX 00pa30BaTENIbHBIX OHJIANH-
m1aTpopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHUKU COCTABHTE CBOIHYIO TAOJIHILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4Yaluxcsi, BO3MOXKHOCTH MCIOJIb30BaHUsI B Y4EOHOM Ipoliecce, TpPeruMyLIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym (http://universarium.org/) — mpoexr,
no3uLMOHUpYyeMbli  Kak poccuiickas MOOC-mnatdopma.  3anymieH npu
NoAJEep)KKE  AreHrcrBa  crparermdyecknx wuHunumatue u  PHMA-Hosoctu.
Pa3pabatrbeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHICKUMH By3aMu U
NBITAIOTCS TOJMYYUTh MPaBO BbIAABATh CEPTUPHUKATHI TOCYJAPCTBEHHOTO 0Opasia
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha 1MaHHBII MOMEHT TpU Kypca YkKe
3aIylIEHbl, TOTOBATCS K 3aIyCKy HOBBIE Kypchl. ECTh IUTaHBI MO MEPEBOAY CBOUX
KYpCOB Ha AaHIVIMMCKUM S3bIK M BBIXOJ Ha E€BPOIEHCKYH ayauTopuro. Kypcsl
MO3UIMOHUPYIOTCA KaK OTAENbHBIE KYpPChbl, KOTOPbIE MOTYT OBITh BCTPOCHBI B
O06npImie  0oOpa3oBaTelibHBIE TpOorpaMmbl. Pa3pabaThiBarOTCS COBMECTHO C
IIPENOIaBATENIMHA, TIOYTH BCE MPENOJAaBaTEIN-aBTOPbl CTAPTOBBIX KYpCOB — M3
MI'V um. JlIomoHOCOBA.

Eduson

Learning. Better.

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




MPEIOCTABIEHUS o00pazoBaTenbHbIX KYpPCOB o OM3HEC-TEMaTUKaM.
OpuentupoBanbl Ha npodeccuoHano. [lo uToramMm NpoxoxkaeHUs KypCOB MOMKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOpropauuii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecraTHble Kypchl, HO OHH, KaK MpaBuio,
pa3paboTtanbl  COOCTBEHHBIMHM  cwiamH.  [lmaTHele  Kypchl — cO34aroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, crapToBai Ha aHTTIUACKOM SI3BIKE, PYCCKUU A3BIK ObLIT T0OABJIEH MO3KE.

Ow

UNlWEB Uniweb (http://uniweb.ru/) — TIpoeKkT HO3UIMOHUPYETCS Kak
wiaTdopMa OHIANHOOYYEHHS JJI1 pACIPOCTPAHEHHUS KaK OTICIbHBIX KypCOB, TaK
U o0pa3oBaTenbHBIX MporpamMM. Kypchl pa3pabaTbIBaloTCs COBMECTHO C By3aMH.
OcnoBHoil nmaptHep — PAHXul'C, takxe ectb Kypcbl ¢ (akympreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB IpeaocTaBisieTcs OecriaTHo, O0bIIas 4acTh —
Ha TUIaTHOM ocHoBe. [lo mTOramM mpPOXOXKAEHWS IUIATHBIX KYpPCOB BBIIAIOTCS
cepTu(UKaThl OT By30B-aBTOPOB KypcoB. [[71s1 By30B co3maHue KypcoB OecriaTHO,
MpUMEHSIETC MoJieNb “‘revenue sharing” (4acTh oriaTel 3a 00y4YE€HHUE OCTAeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera mouuiM Mo myTu mnepeBoaa KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3nHee npucoenuHuiiach Abbyy Software (B wactu mepeBopa).
Omun xypc 3amymieH (pycckuid nmepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypcbl. Taxke B pamMKax TNpOEKTa 3alylIeHbl «OTKPBITBIE J1a0OpaTOPUN» -
POXOXJICHNE OpUTHHaIbHOTO Kypca Ha Coursera (Ha aHIJIIMICKOM SI3BIKE) C
MTOMOII[BI0 POCCUUCKUX MEHTOPOB (TpodeccuoHabl B M3ydaeMoi 00J1acTH).

Univer @ _
Univer.tv — Menuarteka BHUJI€O3aMINCEN JICKIIUM,

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

v \InternetUrok.ru
2

Interneturok.ru — poccuiickmii ananmor Khan Academy.
CaMOCTOSTEIBHO 3aIlIMCHIBAIOT BUJICOYPOKHU IJIs1 HMIKOJIBHUKOB C IIPHUBJIICHCHHUCM
KaK CBOMX, TaK M CTOpoHHMX yuuTenei. [loka paboTaioT Ha IEHBI'HM WHBECTOPA,
OyTH MOHETH3allMM HE O03By4HMBArOTCS. J(OCTym KO BceM ypokaM OecIIaTHBIM.
OcHoBHas 3a/lavda Ha TCKYHICM 3TallC — ITOBBINICHUEC Ka4CCTBA YPOKOB.



CHUHTYUT

wmmmnerromesene | NEUTE.rU- (HarmmoHamsHBIA OoTKpBITHIN yHEBepcuTeTr MHTYUT)
— OOpa3oBarenbHOE yupekJIeHHUE, NpeAaramllee J8e IporpaMmMel OakajaBpuara
U HECKOJBKO IPOrpaMM BTOPOTO BBICIIEro, OOJIBLIIOE KOJWYECTBO OTAENIBHBIX
KypcoB (MOBBIILIEHUE KBalnu(UKanuu). Bce mnporpaMmbl NpOXOAST LEIUKOM
OHJIAIH, 110 UTOraM MPOrpamMM M KypCOB BBIJAIOTCS JOKYMEHTBI YCTaHOBJIEHHOTO
obpasna. Cnennanusupyrores Ha [T TtemaTuke.

Fexlet

XekcJier (hexlet.org) — mpoekt mpemocTaBneHust GeCIUIATHBIX
KypCOB Ha pycCKOM s3bIke. Co31aH U MOANEPKUBACTCSA HA CPENCTBA JHTY3UACTOB.
OcHoBHas Tematuka KypcoB - [T, ecTp ommH Kypc OT mpenomaBaTens W3
PAHXwuI'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIISIONIHIA
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCIOJIB3YyEMBIX IJIsi MMPOBEPKH 3HAHHIA.
[lo3unmonupyercss B KadecTBE IOMOIIM CTyJeHTaM B IMOJIrOTOBKE K cladye
9K3aMeHOB. J[OCTyN K YaCTH TECTOB IJIATHBIH.

RSP TP prawes
YHABEPCUTE

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

Lektorium.TV . o o
Lektorium.tv — wmeamaTteka BHAeO03allvCed JIEKI[UH.

Jlekniuu  3amUCHIBAIOTCS  POCCUMCKMMHM  By3aMU U H3BECTHBIMU
sexkropusasMu. IIpoekT crapToBaJi B 2009 TOAYy TNpHU MOAJEPKKE
Pocmosogéxu. 3a AoCTyn K JIEKIIUAM I1ata He Oepercs. [[yist By30B ecTh
BO3MOKHOCTb IUIATHOM 3amucu Jeknuil cumiaamu Lektorium.tv. Csou
JIEKITUH OMyOJIUKOBaIU 15 By30B (Oosbiias yacth u3 CaHkr-IleTepOypra) u
22 jiektopus. I1o cyTu 3TO UMeHHO OMOJIMOTEKA — KaTaJIOTU3aTOp BU/IEO,
BBUIOKEHHBIX HA YouTube

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

|. Businesslearning.ru  — TOpOEKT TMO3UIMOHUPYETCS  Kak
“cuctemMa JUCTAHIIMOHHOTO Owu3Hec-oOpa3oBanus’. [IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoaHbelii MHCTUTYT MeHemxmenta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, IO KaXJOMy MOJYJI MOXHO MPOUTH JAUCTAaHIMOHHYIO
aTTecTaluio. Takke eCTh BO3MOKHOCTb ITPOMTH OYHYIO artectauuio (B Mockse) u
NOJIYYUTh cepTU(PUKAT TrocyAapcTBeHHOro obOpasua. OcyiiecTBisercss Mnpu




NOAJICPKKE TMPOrpaMMbl TOJAECPKKU TpearpuHuMaTenscTBa IIpaButenbcTBa
MockBbel. C nHawana 2013 roma perucrpainus Ha OYHBIE AaTTECTallUU
MIPUOCTAHOBJICHA.

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

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

%‘7 HeTONOM Heromorns (http://netology.ru/) - mmardopma

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

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

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASANMUU JIeKIuh. 3a [A0CTyn K
OOJIBIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JEJHUTCS C aBTOPOM
BeOmHapa. KostmuecTBO JOCTYITHBIX BEOMHAPOB IMOKA YTO HEBEJIUKO.

8 Zillion

% Zillion (http://zillion.net/) - «obpa3oBaTebLHBINA
MeZapecypc» — OOJIbIIIoe KOJIUYECTBO BeOMHAPOB, O0yUaIIUX CTaTeW Ha
TeMaTUKy BeleHUs OW3Heca, peayim3aruil WUJed W JIMYHOCTHOTO POCTa.




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-

YHUBEPCUTET

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

4
MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

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

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

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

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

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

i UCHI.R

sonsers JCHILFU — 0Opa3oBaTeNnbHBI MOPTA HHTEPAKTHBHOTO
00yueHHUs IeTel MPU MOMOIIM HHTEPECHBIX UTPOBBIX 3a/IaHHU U 33/1a4.


https://lecta.rosuchebnik.ru/




Cnmcok Jureparypsl

OcHoBHas1 JiUuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKkTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoimkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKauii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B TEOpHIO MCKYCCTBEHHOTO HWHTEIICKTA : y4eOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Ait [Iu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrponnsiii // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

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

JlonoJIHUTeIbHAS JIUTepaTypa:

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

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

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

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJJIEKTA : yueOHOe nocobdue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIil dpenepanbubiit yausepcutet, 2016. — Yacts 1. — 123 c. :
CXEeM., W, Tab1. — Pexum JIOCTyTa: o MOJIICKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S, Cotnuk, C. JI. IIpoexTupoBaHue cUCTEM HUCKYCCTBEHHOI'O MHTEIIEKTa : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MHOpMamoHHbIX
Texuonormit (MHTYUT), At [Iu Ap Meaua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHblit // Lludposoit obpazoBarensubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroauyeckas qureparypa:
1. Meronnyeckue yka3aHus K CaMOCTOSITENIbHON paboTe
HNHTepHET-pecypcenl:

1. Bopoiickuit ®@. C. MHpopmaTuka. DHIUKIONEANYECKUN CIIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIe MH(OPMAIIMOHHBIE M TEJIEKOMMYHHUKAI[MOHHbIE TEXHOJOTMU B
TepMuHax U ¢aktax. - M.: ®USMATIIUT, 2006. - 768 c. — JocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOI'O MHTEIUIEKTa; Y4eOHO-METOA. mocodue. —
http://www.studfiles.ru/preview/2264160/

4. Caitt OcHOBBI nn —

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

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


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

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJILHBI YHUBEPCUTET»
[Tsaturopckuit uaCcTUTYT (prmmnan) CKOY

MeToanyeckue yKkazaHus

110 BBIMOJIHEHUIO Ja0OPaTOPHBIX padboT
0 TUCLUTLINHE
«HcKycCTBeHHBIH HHTEJLIEKT B IPo(deccuoHaIbLHOM cheper
JU1s1 HanpaBiieHus: moArotToBku 54.03.01 Jusaiin
HarpasJeHHOCTb (1poduiib) [IpoekTHPOBaHUE TOPOICKOI Cpeabl

IIsaTuropck
2025



(B A L

1,
2,

COJEPKAHUE

L A0 1007 (1 QN (07 (XS £ 0/ 0 (TR

Ileanb M 321298 CAMOCTOATEIHLHOM PADOTDL..........uoiiiivriieeiitinieetsrineeetsrineeererinseererineeessrineees

TexHoJ0rn4ecKass KapTa CAMOCTOATEILHON PAOOTHI CTYICHTA ........vvvevrerineereriineerernnens

IIopsiaoK BLINOJHEHHUSI CAMOCTOSTEIbLHOM PAOOTHI CTVACHTOM .........ovvvveeeeeeeneinnrrvnnennns

4.1. Memoouueckue pexomenoayuu no pabome ¢ Y4eOHOU JTUMEPAMYPOU ......ccovvvevereeessreiisene,
4.2. Memoouueckue pexomenoayul no n0O20MosKe K NPAKMUYECKUM U 1aO0pamopHbim
BAHSIUSIM. 1vvvvveeeseiieiissrreesseesssisisbbbeeeesaee st s saia b b baeeseeesssesab b b e baeseeeesssasa bt baeeeeeeessssba b b baeeeeeesssasabbbeaeeeeas
4.3. Memoouueckue pexomeHOauul O CAMONPOBEPKE ZHAHULL ..........eeeeeevuereeeiirreeesiisrreesaisseess
4.4. Memoouueckue pexomenoayuy no HanucCanuo Hayynvlx mexcmos (00K1a0o0e,
pedepamos, 3Cce, HAVUHBIX CHIAMCU U T.0.) .........oeeevveeerieeeessseiiisieeesssesssssssbeseesseessssssssresesees
4.5. Memoouueckue pexomenoayuu no HOO20MOBKe K IK3AMEHAM U 3AUEIAM.....vvveeeeesirieirenn,
KoHTPOJIb CAMOCTOATEILHON PAGOTBL CTVICHTOB ... evvvvieieeeeeesseissreeeeeeeeessssssrrseesesas

Crucok auteparypbl A BLITOJHEHUT CPC ...




1. OOmmue moJI0KeHUA

CaMmocrositennbHast paboTa - IulaHUpyeMasi YydeOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTUHU IpernojaBarers,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 PadOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercs BaXHBIM BHAOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUYECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHE U YCBOCHHE COJEp)KaHHA KOHCIEKTa JIeKIUH Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe peCypChl (3NMEKTPOHHBIE YUEOHUKH, DJIEKTPOHHBIE OUOIUOTEKH U JIp.);

— HamucaHue JOKJIA/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPAKTHYECKUM U J1a00paTOpHBIM paboTam, ux opopMIICHHE;

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHHM (IIe1arorHYeCKUX, TICUXOJIOTMYECKUX, METOIMYECKUX U JIP.);

— BBITIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX PabOT, IPOCKTHAS ACATEIBHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

— KOMIIBIOTEPHBIM TEKyIIMA CAaMOKOHTPOJb W KOHTPOJIb YCHEBAaeMOCTH Ha 0Oa3ze
AJIEKTPOHHBIX 00YUAIOIINUX U ATTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITNIOJTHEHHE BBITYCKHON KBaJTM()UKAIIMOHHOM paboTHI U JIp.

Metoauka opraHu3anii CaMOCTOSITENIbHOW paboThl CTYJEHTOB 3aBHCUT OT CTPYKTYpBHI,
XapakTepa U OCOOECHHOCTEW HM3y4aeMOW IMCUMIUIMHBL, 00bE€Ma YacoB Ha €€ M3Yy4eHHUe, BUA
3alaHuil IS CaMOCTOSITEIbHONH pabOThl CTYAEHTOB, MHAMBHIYaTbHBIX KAa4e€CTB CTYJICHTOB U
YCJIOBHM Y4eOHOU MeATETLHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAaeT B ce0s
CJICIYIOIIHE ITAITBI:

® [IOATOTOBUTENBHBIN (OmpeaeneHue Lenel, COCTaBJIEHUE MPOTrPaMMBI, MOJITOTOBKA
METOJIMYECKOro 0OecredeH s, MoAroTOBKa 000pyJ0BaHHUS);

® OCHOBHOH (peann3anusi MporpamMMbl, UCIIOJIb30BaHNE MPUEMOB IOMCKa HH(POpMaIuH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3YJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHU3 Pe3ydbTaTOB, UX CHCTEMaTH3aIus,
omeHka A(G(EKTHBHOCTH TMPOrpaMMbl M TPUEMOB pPabOThI, BBIBOABI O HAMPABICHHSIX
ONTUMM3ALMHU TPYQ).

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

Kon, popmymnuposka Kon, popmynupoBka unaukaropa | [ImaHupyemsbie pe3yabTaThl
KOMITETCHITUH 00yYEHUS MO JUCIUTLTIHE
(Monyiio),
XapaKTePH3YIOLIHE TAIlbI
dbopmupoBaHus
KOMIETCHIHH, HHIMKATOPOB




ITK-1 Cnocoben
y4acTBOBATh B pa3paboTKe U
0(OPMIICHUU apXUTEKTYPHO-
JIU3afHEpCKOro paszjena
MPOEKTHOW JOKYMEHTAIINN

N/I-1 IIK-1 YgactByeT B 000CHOBaHUHT
BBIOOPA aPXUTEKTYPHO-IU3AHHEPCKUX
peleHni 00beKTa MPOSKTHPOBAHUS U
CTPOUTEILCTBA; - YYaCTBYET B
pa3paboTke u 0pOPMIICHUU MPOCKTHOMN
JOKYMCHTAIINH; - IPOBOJIUT pacueT
TEXHHUKO- SKOHOMHUYECKUX
nokKasaTelieil; - HCII0JIb30BaTh
CPEICTBA aBTOMATH3AIUU
APXUTCKTYPHOTO U TU3alHEPCKOTO
MPOCKTHPOBAHUSI U KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

NA-2 TIK-1 [Tpumensier TpeOOBaHUS
HOPMAaTHUBHBIX JOKYMEHTOB TI0
APXUTEKTYPHO-IU3aHHEPCKOMY
MPOEKTHUPOBAHUIO, BKIFOYAs YCIOBHS
MIPOEKTUPOBaHuUs 6e30apbepHON CpeIbl
Y HOPMAaTHBBI, 00CCIICYMBAIOIIINC
co3nanre KoM(popTHOH cpebl
KHU3HEACITEIBHOCTHU C yYETOM
notpedHocTei ui ¢ OB3 u
MaJIOMOOMJIBHBIX TPYIII TPaKIaH; -
COLMANIbHBIC, TPalOCTPOUTENIbHEIE,
HCTOPUKO-KYJIBTYPHBIE, 00BEMHO-
IUTaHUPOBOYHBIE, (PYHKIMOHAIBHO-
TEXHOJIOTHYECKHE, KOHCTPYKTHUBHBIE,
KOMIIO3UIIMOHHO- XY/10’KECTBCHHBIE,
3ProHOMHUYECKHUE (B TOM YHCIIE,
YUUTBIBAIOIINE OCOOEHHOCTH JIUI] C
OB3 1 Maj10MOOMIBHBIX TPYHIT
rpaxaaH) 1 SKOHOMHUYECKHE
TpeOOBaHMS K Pa3IUYHBIM TUIIAM
00BEKTOB NMPOEKTUPOBAHUS U
CTPOUTEINBCTBA; - COCTAB U NPaBUIIa
MOJICUETa TEXHUKO-3KOHOMHYECKUX
[10Ka3aTeJIeH, yUUTHIBAEMBIX IIPU
MPOBEICHUH TEXHUKO- SKOHOMHUYECKHIX
pacyeToB MPOEKTHBIX PELICHHIA; -
METOJIbI ¥ TIPUEMBI
aBTOMATHU3UPOBAHHOTO
MIPOEKTHUPOBAHUSL.

[IK-2 CnocoGen
y4acTBOBaTh B pa3paboTKe
0o OpMIIEHUH apXUTEKTYPHO-
JIM3aitHePCKOTOo
KOHIIETITYaJIbHOTO MIPOEKTa

UA-1 TIK-2 VYyactByer B aHaim3e

COACPpKaAaHUA ITPOCKTHBIX 3aaad,
BI)I6I/IpaTB OIITUMAJIBHBIC MCTOJABI H

CpCACTBa HUX PCHICHUA (B TOM YHUCIIC,

VAIHUTHIBAS 0COOCHHOCTH
MPOCKTUPOBAHHSI c YUETOM
notpebHocTeit sm ¢ OB3  wm

['0TOBHOCTH IPUMEHSITH TIPU
pelIeHnH 3a1a4
npo¢eCCHOHAIBHON
JeSITETbHOCTH
CHeIHATH3UPOBAHHOEC
IIPOrpaMMHO€E 00€ecTieYeHNE
Y METOJIbl NCKYCCTBEHHOTO
MHTEJUICKTA.

['oToBHOCTB pa3pabaThIBaTh
OCHOBHBIE MOJIYJIH
WUHTEIJUICKTYaJIbHBIX CUCTEM,
BJIJICTh MIPHEMaMHU PEIICHHSI
NPaKTUYCCKHUX 3a/1a4 B
MPEIMETHOM 00JIaCTH.




MaJIOMOOWJIBHBIX TPYIH TpaKAaH); -
Y4acTBOBaTh B 060CcHOBaHUHT
APXHUTEKTYPHO-IU3aHHEPCKUX
pELICHUH, BKIIOYas XyI0KECTBEHHO-
IUIACTUYECKHUE, 00BEMHO-
MPOCTPAHCTBEHHEIE U TEXHHKO-
9KOHOMHYECKHE  OOOCHOBaHHUS. -
HCTOJBb30BaTh cpeacTsa
aBTOMAaTH3AIIH APXUTEKTypHO-
IM3alHEPCKOTO  TPOSKTHPOBAHUS U
KOMIIBIOTEPHOTO MOJIETUPOBAHUS

U-2 T1K-2 [IpumeHsieT counanbHbIe,
(YHKIIMOHATBEHO-TEXHOJIOTUYECKHUE,
PrOHOMHUYECKHUE, ICTETHUECKHE U
SKOHOMHYECKHE TPeOOBaHUS K
Pa3NUYHBIM THIIaM CPEIOBBIX
00BEKTOB, KOMIIJIEKCOB M CUCTEM; -
OCHOBHBIE CPEJICTBA U METOBI
APXUTEKTYPHO- AU3aHHEPCKOTO
MIPOEKTHPOBAHUS, METOJAUKH TEXHHUKO-
9KOHOMHMYECKHX PACUCTOB MPOEKTHBIX
PEILIEHHI; - METOBI U IIPHEMBI
KOMITBIOTEPHOTO MOJETUPOBAHUS U
BU3YyaJIM3alHH.

2. Ilean W 3aa4M CaMOCTOSITEIbHON PaGoThI

Benymas nens opranmzanuu u ocymectBieHuss CPC coBmagaer ¢ menpro oOydeHHst
cTyaeHTa — (opMupoBaHHe Habopa OOIIEHAyYHBIX, HPOPECCHOHATIBHBIX U CHELHATbHBIX
KOMIIeTeHIIM ~ Oyaymiero OakamaBpa TI0 HampaBiIeHWI0 moarotoBku «llemarormdeckoe
o0Opa3oBaHUEY.

[Ipu oprannzanuu CPC BaKHBIM U HEOOXOJAUMBIM YCIOBHEM CTAHOBSTCS (POPMUPOBAHHE
YMEHHUSl CaMOCTOSATENIbHOW paboThl sl MPUOOPETeHHs] 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y4eOHOU U HaydyHOU nesaTenbHOCTH. Llenpio camocTosTebHOM paboThl CTYIEHTOB
SBIISICTCA OBJIAJeHHE (PyHIaMEHTAIbHBIMU 3HAHUSIMH, MPO(ECCHOHATBHBIMU YMEHUSMH U
HaBbIKAMHU  JIEATENBHOCTH 1O MPOGMII0, ONBITOM TBOPYECKOM, HCCIEI0BATENbCKON
nesrenbHocTH.  CamocrosiTenbHas ~— paboTa  CTYAGHTOB — CIIOCOOCTBYET — Pa3BHUTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAaHHOCTH, TBOPYECKOTO MOIX0/Ia K PEHICHU IO
npo6JeM yueOHOTo U MpopeCcCHOHATBLHOTO YPOBHSI.

3amavamu CPC saBastores:

e cucTeMaTu3alus M 3aKpeIUICHHE IOJYyYEHHBIX TEOPETHYECKUX 3HAHUH MU
NPAaKTUYECKUX YMEHHUN CTYACHTOB;

e yriIyOJieHHE U paclIipeHNEe TEOPETHUECKUX 3HAHW;,

e (QopMHpOBaHWE YMEHHH WCIOJb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO IUTEPaTypYy;

® pa3BUTHE TO3HABATEIBHBIX CIOCOOHOCTEH M AaKTHBHOCTU CTYIEHTOB: TBOPYECKOM
MHHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

e (opMHpPOBAHHE CAMOCTOSATENBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliu;




® Ppa3BUTHUE UCCIIEOBATEIBCKUX YMEHUN;
® HCIIOJIB30BaHUE MaTepuasia, COOPAHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX
3aHATHH Ha CEMHHApax, Ha INPAKTHYECKUX MU Ja0OpaTOpHBIX 3aHATUSX, NPH HAIMCAHUH
KYPCOBBIX M BBIIYCKHOW KBaTU(HUKAIMOHHON pabor, a1 3((EeKTUBHOW TMOATOTOBKU K
UTOTOBBIM 3a4€TaM U SK3aMEHaM.
3. TexHosoruyeckasi KapTa caMoOCTOATEIbHOI padoThI CTyAeHTa

Konpr CpenctBa u OOBeM YacoB, B TOM YHCIIC
peanuzye TEXHOJIOTUU CpPC KonTakTH Bcero
MBIX B OIIEHKH as pabora
COMIIETEH WU IeSTeIbHOCTH c
N CTYJICHTOB
LI, npenojiana
WHIUKATO TeneM
pa(oB)
5 cemecTp
[1K-2 ITogroroBka mokmama | Jlokuan 33,12 3,68 36,8
IIK-1
[1K-2 IToaroroska x CobOecenoBanue 6,48 0,72 7,2
ITK-1 MPaKTUYECKUM
3aHATHAM
[1K-2 Pa3paboTka 3ammTa npoeKTa 9 1 10
ITK-1 HCCICA0BATEILCKOTO
MIPOEKTA
Wroro 3a 5 cemectp 48,6 54 54
Hroro | 48,6 54 54
Cpencrtia O06beM yacoB, B TOM YHUCIIE
nu
Konpr TEXHOIOTH O0®0 0390
peanusy U OUCHKH
€MBIX CPC | Kontak | Bcero | CPC | Konraktna | Bcero
OMIIeTe Bun nesreapHocti THas s paboTa ¢
HIHA, CTYACHTOB pabora npenosiasa
HWHIUKAT Y TEJIEM
opa(oB) MIpeno
aBaTell
M
T1IK-2 IToaroroBska Cobecenos 9,72 1,08 10,8 12,96 1,44 14,4
T1IK-1 MPaKTUICCKUM aHue
3aHATUAM
T1IK-2 CamocrosATelbHoe Cobecenos 38,8 4,32 43,2 51,84 5,76 57,6
T1IK-1 H3Yy4YCHHE aHue
JINTEPATYPBI
HUroro 3a 5 cemectp 48,6 54 54 64,8 7,2 72
Hroro 48,6 54 54 64,8 7,2 72




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

[Tpu pabote ¢ KHUroW HEOOXOIUMO MOAOOpaTh JIUTEPATYPy, HAYUUTHCS MPABUIIBHO €€
YUTaTh, BeCTH 3amnucu. [l moadopa aurepaTypsl B OMOIMOTEKE UCHOIB3YIOTCS andaBUTHBIN U
CHCTEMaTUYECKUI KaTaJlOlU.

BaxxnHo mOMHUTH, YTO panMoOHalIbHbIE HABBIKM PabOTHl C KHUIOM - 3TO Bcerjga Oojblas
HKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TON0OP YUYEOHHMKOB PEKOMEHAYETCS MpernojaBaresieM, YHTAIOIIUM
JeKIMOHHBIN Kypc. HeoOxoaumasi nutepaTypa MOXKET OBITh TaKXKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIIPOCY TOIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bce BBIKIAAKUH U
BBIUMCJIEHUS] (B TOM YHUCJIE TE€, KOTOpble B YYEOHMKE ONYLIEHbl WJIM Ha JIEKIUU JaHbl JUIS
CaMOCTOSITENILHOTO BBIBOJIA).

[Ipu u3yuenuu 11000 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHas padoTa.

Ocoboe BHHMaHHE CcJeayeT OOpaTUTh Ha OIpEIelieHHEe OCHOBHBIX IOHSITHH Kypca.
CryneHT JOJDKeH MoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpPEICNICHUs, U
YMETh CTPOWTH aHAJIOTUYHBIE TPUMEPBl CaMOCTOATENbHO. HyXHO 1MOOMBAThCS TOYHOTO
NPEACTABICHUSI O TOM, 4YTO H3ydaellb. [lone3HO cocTaBisATH ONOpHBIE KOHCHEKTHL. [lpum
M3y4EeHUU MaTepHayia Mo y4eOHUKY MOJIE3HO B TETpajau (Ha CHEIHAJIbHO OTBEACHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JEKUUW. TaMm ke clelyeT OTMedaTh BOIPOCHI, BBIACICHHBIE CTYACHTOM
JUIsL KOHCYJIbTAIllUU C IIPENOJaBaTEIIEM.

BbIBOIBI, TTONTyYEHHBIE B pe3y/bTaTe U3YUYEHMS, PEKOMEHIYETCSI B KOHCIIEKTE BBIIEISATH,
YTOOBI OHH MPH MEPEUUTHIBAHUY 3aIUCEH JTyUIlle 3alIOMUHAINCH.

OnpIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTAaeT COCTaBJIEHHE JIUCTAa OMOPHBIX
CUTHAJIOB, COJIEpIKaIller0 BaKHEHIIMe U Haubosee 4acTo ynorpedisiemble GOpMYJIibl U MOHSATHUS.
Takoil TUCT mMOMoOraeT 3amoMHUTH (POPMYJIBbI, OCHOBHBIC MOJIOKEHUS JICKIIMH, a TaKKe MOXKET
CILY’KMTb ITOCTOSIHHBIM CIIPaBOYHUKOM JJIsl CTYJEHTA.

UteHne Hay4HOro TEKCTa SIBJISETCSA YacThIO MO3HABATENIbHOM AesTenbHOCTU. Ee nenp —
W3BJICUCHHE U3 TEKCTAa HE0OXoauMoi nHpopmaruu. OT TOTO Ha CKOJIBKO OCO3HAHHA YU TAIOITUM
coOCTBEHHAas BHYTPEHHsS YCTaHOBKAa MpU OOpAIllEeHUH K MEeYaTHOMY CIIOBY (HAlTH HY>KHBIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YAaCTHYHO, KPUTHYECKH MPOAHAIU3UPOBATH
MaTepHal  T.I.) BO MHOI'OM 3aBUCHUT 3((EKTUBHOCTH OCYIIECTBISIEMOT0 JEHCTBHUS.

Boiaensitotr uemauipe ocrhosnbie ycmanoeKku 6 YmeHuu Hay4Ho20 MEeKcmd.

nH(OPMAIIMOHHO-TIOUCKOBBIH (3a/1a4a — HAWTH, BBEIICTUTH HCKOMYIO HH(GOPMAITUIO)

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

AQHAIUTUKO-KPUTHUYECKAsl (YUTATeNb CTPEMUTCS KPUTUYECKH OCMBICIUTH MaTepHal,
[IPOAHAIU3UPOBAB €T0, ONPE/IETUB CBOE OTHOIIEHHE K HEMY)

TBOpYeCKas (CO3/aeT y YMTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIPAaBHOU
MYHKT JUJIS1 CBOMX PAcCyKJeHUM, Kak o0pa3 /i NeHCTBUS MO aHAJIOTMU U T.I. — HUCIOJIb30BATh
CYXKICHHS aBTOpa, XOJA €ro MbICIEH, pe3ynbTaT HaONoJIeHus, pa3pabOTaHHYI0 METOJHUKY,
JOTIOTHUTD WX, TOIBEPTHYTh HOBOM MPOBEPKE).

OchosHble 8U0bl CUCeMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHMpPOBaHHE — TMPEAEIIBHO KpaTKOE€ CBSI3HOE ONHCAaHUE IPOCMOTPEHHON WM
IIPOYUTAHHOMN KHUTH (CTaTbU), €€ COAEPKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAYCHMUSI,
[InanmpoBanme — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PACKPBIBAIOIIAS

COJIep’KaHuE U CTPYKTYPY U3Y4aeMOro MaTepuana;



Te3upoBaHue — JaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEp)KICHHUU aBTOpa 0€3
pUBJICYEHHS (PAKTHUYECKOI0 MaTepuaa,

[{utrpoBaHue — TOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBACPIKEK, U3BJICUCHUN, HauboIee
CYIIECTBEHHO OTPAXKAIOIIMX Ty WIH HHYIO MBICIIb aBTOPA,

KoHcnektupoBanue — KpaTKoe M IOCIENOBATEIbHOE HW3JIOKEHHE COACpIKaHUS
MPOYUTAHHOTO.

KoHcneKT — CI0XXHBIH c110co0 M3JI05KEHUS COAep)KaHUsl KHUTH UM CTaThH B JIOTMUECKON
nociea0BaTelbHOCTH. KOHCIIEKT akKyMyIHpyeT B ce0e Mpeablayliue BUIbl 3alKuCH, T03BOJISET
BCECTOPOHHE OXBAaTHUTh COJEPKAHUE KHUTH, CTaThH. [103TOMY yMeHHE COCTaBIATH IUIaH, TE3UCHI,
JIeJIaTh BBIMUCKYU U IPYTHe 3aliCH ONPEIeIIeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagieHuro KOHCneKma.

1. BHUMaTeNnbHO IPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0yIbTe BBHIHECTH CIPABOYHBIC TaHHBIC HA MOJIST KOHCIIEKTA,

2. BoigenuTte riaBHOe, COCTAaBbTE IUIAH;

3. Kpatko cdopmynupyliTe OCHOBHBIC MOJOXEHHS TEKCTa, OTMETHTE apTyMEHTAIIHIO
aBTOpa;

4. 3aKOHCHEKTHpYHTE  MaTepuas, YeTKo  cleays  IyHKTaM  1uiaHa.  llpum
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBaMHU. 3alHMCHU CJIEAYEeT BECTH
YETKO, SICHO.

5. I'pamotHO 3amuckiBaiite uutathl. L{uTHpys, yduThiBaliTe TaKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B Tekcre KOHCIEKTa kKelnaTelbHO MPUBOAUTH HE TOJIBKO T€3UCHBIE MOJIOKEHUS, HO U HX
nokazarenbeTBa. [Ipu opopmIleHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npemioxkeHusl. MpICTU aBTOpa KHUTH CJIEAyeT u3JlaraTb KpaTKo, 3a00TICh O CTUje U
BBIPA3UTEIFHOCTH HAIMCAaHHOTO. YUHCIIO TOTOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeleNaThCsi B ONpeleeHHOU
MIOCJIEIOBATEIBHOCTH, OTBEUYAIOMICH JIOTHYECKOH CTPYKType npou3BeaeHus. [yis yrouHeHHus u
JIOTIOJTHEHUSI HE00XO0AUMO OCTaBJIATh MOJIS.

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

4.2. Memoouueckue pekomeHOauyuu HnO NOO20MOBKe K NPAKMUYECKUM U J1AO0PAMOPHLIM
3auAMUsIM

st Toro 4to0bl mpakTHueckue W IIpakTudeckue 3aHATHS MPUHOCHIA MAaKCHMaTbHYIO
[OJb3y, HEOOXOOUMO TIOMHMTH, 4YTO YHPAXHEHHWE U pelIeHHe 3ajady MPOBOAATCA 110
BBIYUTAHHOMY Ha JICKIUSAX MaTepHaly M CBs3aHbl, KaK MPaBUJIO, C JETAIBHBIM pa3zdopom
OTJEJIBHBIX BONPOCOB JIEKIIMOHHOTO Kypca. CreyeT MoAYepKHYTh, YTO TOJBKO MOCIE YCBOCHHUS
JIEKIIMOHHOTO MaTepHaja ¢ OINpEeeIeHHOW TOYKH 3peHHsl (2 MMEHHO C TOW, C KOTOpPOW OH
u3JaraeTcs Ha JIKIMAX) OH OyAeT 3aKperIsaThcs Ha MPAKTHUYECKUX 3aHATHAX KakK B pe3yibTare
00CYX/IEHUSI ¥ aHaIW3a JICKIIMOHHOTO MaTepHaia, TaKk M C MOMOIIBI0 PEHICHUs MPOOIIEMHBIX
cuTyauui, 3afgad. IIpum 3THX yCIOBUSX CTYIEHT HE TOJBKO XOpOILO YCBOUT MaTepHual, HO U
HAYYHUTCS TIPUMEHSTh €r0 Ha IMPAKTHKE, a TAKXKE TOJIYYHUT JOMOJHUTEIBHBIH CTHMYN (M 3TO
OYEHb BaXKHO) JUII aKTUBHOW MPOPAOOTKH JICKIIUH.

[Tpu camoCTOSATENHPHOM pEIICHUH 3a7ad HY)KHO OOOCHOBBIBATH KaKIBIN J3Tal pEUIeHHS,
UCXO0/I U3 TEOPETUYECKUX IMOJIOKEHUH Kypca. Eciam cTyaeHT BUIUT HECKOIBKO IMyTel perieHus
npo0sieMbl (3aaun), TO HYKHO CpPaBHMTb UX U BBIOpaTh camblii pannoHaibHbIi. [lonesno no
Hayaja BBIUMCIEHUI COCTaBUTh KpaTKUM IJIaH pelieHus mnpoOiembl (3anaun). Pemenue
poOJEeMHBIX 3a/1a4 WIH MPUMEPOB CIIEAyeT M3JIaraTh IMOAPOOHO, BBHIYMCIICHUS pacloyarath B
CTpPOTOM TOPSAJKE, OTHEINsAs BCIIOMOTaTeNbHbIE BBIYMCICHHS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOUMOCTH HYXKHO COMPOBOKIATh KOMMEHTAPHUIMH, CXEMaMH, YepTeKaMH U PUCYHKaMH.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0M y4eOHOW 3afaud JOJDKHO JOBOJIUTHCS 10
OKOHYATEJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, U IO BO3MOXHOCTH C
BBIBOZIOM. [lodydyeHHBIH OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBHITEKAIOIIMMH M3 CYIIECTBA



naHHOW 3amaun. [lonme3Ho Takke (ecid BO3MOXKHO) peIllaTh HECKOJIBKHUMH CIIOCO0aMHU U
CPaBHHUTH IOJIyYCHHBbIE pe3ysbTaThl. Pernenue 3amad JaHHOTO THUIIA HYXKHO IMPOJOJIKATH JI0
npuoOpeTeHus: TBEPAbIX HABBIKOB B UX PEILICHUH.
4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHull

[Tocne u3ydeHUs OMPEICIICHHON TEMBI MO 3alHUCsIM B KOHCIIEKTE U YYCOHUKY, a TaKKe
pellleHusl TOCTATOYHOTO KOJMYECTBAa COOTBETCTBYIOIIMX 33/1aY HA MPAKTHYECKUX 3aHATHIX U
CaMOCTOSITEJIbHO CTYACHTY PEKOMEHIYETCs, MPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHUU,
OTBETHUB HAa KOHTPOJIbHBIE BOIPOCHI M0 U3YUEHHOM TeMe.

B ciydae HE0OXOIUMOCTH HYXKHO €I1Ie pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

Wuorga HEIOCTATOYHOCTh YCBOGHHUS TOTO WJIM MHOTO BOIPOCA BBICHSETCS TOJBKO HpHU
M3Y4YEHUU JajbHelIero marepuana. B aTom cioydae Hago BEpHYTHCS Ha3ad U MOBTOPUTH ILIOXO
YCBOGHHBII Marepuan. BakHblil KpUTepuil yCBOEHUS TEOPETHYECKOro MaTepuaja - yMEHHe
pemiath 3ajJayd WM TPOWTH TECTUPOBAHUE IO MpoiJieHHOMY Matepuainy. OmHako cieayer
MOMHHTb, YTO MPABWJIBHOE pPEIICHHE 3aJaud MOXET MOJIyUUThCS B pe3ysibTaTe MPUMEHEHUS
MEXaHHYECKHU 3ay4eHHBIX (hOpMYyIT O€3 TOHUMAaHUS CYIITHOCTH TEOPETHUCCKHUX TIOJI0KEHUH.

Bonpocs! 111 codecenoBanust
ba3oBelii ypoBeHb

Tema 1. IIpumenenue M B coBpeMEHHOM KU3HHU.

1. O61ee npeacrabiieHre 00 UCKYCCTBEHHOM MHTEIUIEKTE.
2. Hcnonb3oBaHne UCKYCCTBEHHOTO MHTEIUIEKTA B PAa3JIMUHBIX cepax.
3. [TepcrieKTHBBI UCTIONB30BAHUSI UCKYCCTBEHHOT'O UHTEIJICKTA.

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

DKclepUMEeHTaAIbHBIN 3BOIOLIMOHHBIN XapakTep pa3paboTok cuctem M.
Bo3mokHOCTH TpOrpaMMHBIX CpeACTB ¢ npuMmeHenueM M.

TpeboBanus k nporpaMmmHomy obecneuenuto VUN.

SI3bIKM porpaMMmupoBanus Juis 3ana4 M.

[Tonstue 00 oHTONOrMAX. BO3MOXHOCTM TOpPUMEHEHHS OHTOJOTUH B
PO eCCHOHAIBHON JESTEIHHOCTH.

N GA

Tewma 3. MeToabl HCKYCCTBEHHOTO MHTEIIEKTa B COBPEMEHHOM 00pa30BaHUMU.

1. HckyccTBEeHHBIN HHTEIIEKT B 00pa30BaHUH.
2. M ckycCTBEHHBIN MHTEIIEKT: KOHKYPEHT WM IIOMOIIHUK YUUTENS?
3. «becnimitoTHOE» 0Opa3zoBaHUE.

Tema 4. IlpuMeHeHHE HCKYCCTBEHHOIO HHTEJUIEKTa MpPH BHEAPEHUU UHU(PPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHUH.

WHTemiekTyaabHble ThIOTOPCKUE CUCTEMBI M aJJallTUBHOE 00yUYeHHE.

[Tprmepsl 1 0OCOOEHHOCTH CUCTEM aANTUBHOIO O0yUEHUSI.

CranpapTHble 33J]a4d aJalTUBHOTO 00YyUEHHUSL.

WHTennekTyanbHbli aHanu3 JaHHBIX U 00pa3oBaTeIbHas aHAJMTHKA.
XapakTepuCcTUKa U MPUMEPBI POCCUHCKUX 00pa30BaTENIbHBIX OHJIAWH-TUIATPOPM.

N GA

I1oBbI1IEHHBIN YPOBEHB

Tema 1. [Ipumenenune M B cOoBpeMEHHOM JKU3HMU.



9. Cdepsl npuMeHEHUs CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA.

10.  IIpoGiembl HCHIOIB30BAHUS UCKYCCTBEHHOTO MHTEIICKTA.

11. OOmee mnpexacraBieHWe O MPUMEHEHHMHM MCKYCCTBEHHOTO HWHTEUIEKTA B
npodeCCHOHATBLHOMN 1eATETEHOCTH.

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

Knaccugukaius HHTEIIEKTYaIbHBIX CUCTEM.

S3bikn JIMCII u ITVIDHEP B A

[Tpumenenue s3pika nporpammupoBanusi PYTHON B paspabotke cucrem NUU.
Onucanue s3b1k0B R 1 PROLOG mist pemenus 3agay M.

BosmoxHocTu cucremsl Protégé muist co3naHus OHTOJIOTUH.

agkrownE

Tewma 3. MeTo1bl HCKYCCTBEHHOTO MHTEIUICKTa B COBPEMEHHOM OOPa30BaHHH.

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

2. [TpoGnemMbl HCTIOTB30BaHMUS UCKYCCTBEHHOT'O UHTEIUIEKTA B 00pa30BaHMH.

3. MeToapl  UMCKYCCTBEHHOTO ~ HMHTEIUIEKTa  Kak  cmocod  IpeojosieHHs
(GyHIaMEHTAIBHBIX TPOOJIEM COBPEMEHHOTO 00pa30BaHMSI.

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

Tema 4. IlpumeHeHHE WMCKYCCTBEHHOTO HMHTEIUIEKTAa TP BHEIAPEHHU IUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHHHA.

1. [IpuMeHEeHHEe  WCKYCCTBEHHOTO  WMHTEIUIGKTa  JJII  OICHKH  KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHUECKas OlIEHKA KaueCTBa MUChbMEHHBIX pabOT 00yJarouxcs.

3. AHanu3 o0paTHOM CBS3M OT OOy4alOUIMXCS M KOHTPOJb Mpoliecca oOydeHus Ha
OCHOBE 0OpabOTKM TEKCTOBOM WH(GOPMAIIMU U3 COIHMAIBHBIX CeTed U 00pa3oBaTeIbHBIX
bopyMmoB.

4. TexXHOJOTHH WCKYCCTBEHHOTO WHTEJUIEKTA: BO3MOXHOCTH W TIPUMEHEHHE B

00pa3oBaTeNbHOM cpere.

4.4. Memoouueckue pexomeHOAyUU NO HANUCAHUIO HAYYHLIX MEKCMO8 (00K1A008, pedepamos,
acce, HAYYHLIX cmamell U m.o.)

Ilepen Tem, Kak MPUCTYNUTh K HANKMCAHHIO HAYYHOTO TEKCTa, BAXKHO pa3zolOparbcs,
KaKoBa MCTHHHAS II€Jh BAIIETO HAYYHOTO TEKCTa - 3TO MOMOXKET BaM pPa3yMHO paclpe/IeiHuTh
CBOU CHJIBI U BpeMsl.

Bo-mepBpIX, cHavanma HYXHO ONPEACTUTHCS C HAeeH HAyYHOTO TEKCTa, a JJIsl ATOTO
HEOOXO/MMO HAay4HUThCS JHOO OTHOCHTHCS K pa3HBIM SABICHMSAM M (akTaM HECKOJIbKO
KPUTHYECKH (CBOS WAES — KaK MHAs TOYKA 3pPEHUs), JTHOO HAYYHTHCS YBIEKATHCS KaKHMH-TO
U3BECTHBIMH HJIEIMH, KOTOpPbIE HYXKHAIOTCA B JOpaboTKe (Maess — Kak ONTUMHCTHYECKas
MO3WIAS W HAIMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUThCS OPraHU30BHIBATH CBOE BpPEMs, Belb, KaK M3BECTHO, CBOOOTHOE (OT BCAKHUX
TIIYIIOCTEeH) BpeMsl — BaKHEHIee yCIOBHE HACTOSIIETO TBOPYECTBA, IS HETO HAKOHEI-TO
nosBisieTca Bpems. VHOr1a MMEHHO Ha OpraHM3alyi0 TaKOTO BPEMEHM YXOJIUT HeMasas 4acTh
CHJI M TaJIAHTOB.

[Tucatp crnenyer SICHO W TOHATHO, CTAapasCh OCHOBHBIE IMOJIOKEHHS (OPMYIHUPOBATH
YEeTKO M HEJABYCMBICIEHHO (YTOOBI W camMOMy TIOHSATHO OBLIO), a TaKXke CTPEeMsCh
CTPYKTYPUPOBaTh CBOW TekcT. Kaxk1plii pa3 Ha/l0 MPEACTaBIATh, YTO Ball TEKCT OYIET KTO-TO



YUTaTh M €My 3aX04eTcs COPHEHTUPOBATbcs B HEM, OBICTPO HAxXOJUTh OTBETHl Ha
MHTEPECYIOIINE BOIPOCHI (320/IHO Mpe/ICTaBbTE ceOsl Ha MecTe Takoro 4enoBeka). [loHsTHO, 4TO
paboTa, HamuCaHHAas «CIUIOIIHBIM TEKCTOM» (0€3 3aroioBKOB, 0e3 BBIACICHHUS KPYIMHBIM
mpudToM Hambojee BaXKHBIM MECT U T, M.), Y KYJIbTYPHOTO YHUTATeNsl [IOJDKHA BbI3bIBAThH
Ope3riMBOCTh M JIaXKe JKAJOCTh K aBTOPY (MCKIIOUEHHS] COCTaBISIIOT HEKOTOPHIE IpEBHUE
TEKCThI, KOTJa ¥ >KaHp ObLI MHOW M K TEKCTaM OTHOCHJIMCH MHAYe, J1a U CaMUX TEKCTOB ObLIO
ropas3io MeHbIIe — HE TO, YTO B 3MOXY «MH(POPMALMOHHOTO B3pPBIBa» M COOTBETCTBYIOILETO
«HGOPMAITMOHHOTO MYCOPay).

OO0beM TeKkcTa M pazauuHble O(OPMHUTEIBCKHE TPEOOBAaHHMS BO MHOIOM 3aBHUCAT OT
MPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBEJICHUU MOPSIIKOB.

Pedepar (mokmanm)- 3TO CaMOCTOATENBHOE HCCIEAOBAHHE CTYACHTOM OIpeeIeHHON
po06JIeMbl, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He nomkHa cOCTaBIATbCA M3 (ParMEHTOB cTaTeld, MOHOTpaduii, MOCOOHIA.
Kpome mpocroro usnokenus (GpakToB M IUTAT, B pedepaTe MOJKHO MPOSBIATHCS aBTOPCKOE
BUJICHUE TIPOOJIEMBI U €€ PELICHHUS.

PaccMoTpuM OCHOBHBIE ATambl OATOTOBKU pedepara CTYACHTOM.

Brimonnenue pedepara HaunHAETCS C BHIOOPA TEMBI.

3areM CTyOeHT NpPUXOIUT Ha TMEpPBYI0 KOHCYJIbTAIIMI0 K PYKOBOJIUTENIO, KOTOpas
peIyCMaTpUBACT:

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

- KOHCYJIBTHUPOBAHUE 10 BOIPOCAM MO00pa JINTEPATYPHI;

- COCTaBJICHUE TIPEIBAPUTENHHOTO MJIaHA.

Crnenyromum 3tamoMm siBisieTcsi pabora ¢ nuteparypoil. HeoOxonmmmasi mureparypa
MoI0UpPAeTCs CTYJEHTOM CaMOCTOSITENIBHO.

[Tocne mombopa IMTEpaTyphl MEeIeco00pa3Ho cAeliaTh padoYnii BapHaHT IUIaHA PabOTHL.
B HeMm HyXHO BBIIEIMTH OCHOBHBIE BONPOCHI TE€Mbl W maparpadbl, pacKpbIBalOIIUE HX
coJiepKaHue.

CocTaBieHHBIM CIHCOK JIMUTEPATyphl U MPEABAPUTENbHBIA BapHAHT IIaHA YTOUHSIOTCH,
COTJIACYIOTCSl Ha OUEPETHON KOHCYIBTAINU C PYKOBOJUTEIIEM.

3areM HadyMHaeTcs CIEQYIOUIMi 3Tam paboThl - H3ydeHUe JUTeparyphl. TOJBKO
BHUMATEJIBHO YNTasl U KOHCIIEKTHPYS JINTEPATYPY, MOKHO pa3o0parbcs B OCHOBHBIX BOIPOCAX
TEMBI U MIOATOTOBUTHCS K CAMOCTOSATENIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJlepKaHusl pedepara.
KoHcriekTupysi TEepBOMCTOYHHMKH, HEOOXOAWMO OTpa3uTh OCHOBHYIO HJCK0 aBTOpa H €ro
HO3MLMI0 TI0 HCCIEIYyeMOMY BONPOCY, BBIABUTH MPOOJEMbl M HaMETUTh 3aJaud s
JATBHENIIET0 U3YYeHUs TaHHBIX MTPOOIIEM.

Cuctematuzansi ¥ aHaIU3 M3Y4YEHHOW JUTepaTypbl IO MpoOiieMe HCCIeI0BaHUS
MO3BOJISIIOT CTYJICHTY HaIlucarb padoTy.

Pabounii BapuaHT TekcTa pedeparta MpeaoCTaBIseTCs PyKOBOAUTENO HA MpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOIUTEIh BMECT€ CO CTYACHTOM OOCYyKaaer
BO3MOXHOCTH J0pabOTKU Tekcrta, ero odopmienue. Ilocne nopaboTku pedepar cmaercs Ha
Kadeapy Ui ero OICHUBAHUS PYKOBOIUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Harmmcanme 1 pedepara sBisieTcst 00s3aTebHBIM yciaoBueM BoinofHeHus miaHa CPC o
0001 TUCHMIUIMHEE TPO(PECCHOHATBHOTO LUKJIA.

Tema pedepata MokeT OBbITH BbIOpaHa CTYIEHTOM U3 NPEUIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OLEHOYHBIX CPEJICTB IUCIUILIMHBI, JTHOO0 OmMpeseseHa caMOCTOSTENBHO,
UCXOJsl U3 HHTEPECOB CTyJIeHTa (B paMKax H3y4aeMol AUCUMIUIMHBI). BpiOpanHylo Temy
HE00XO0/IMMO COTJIACOBATHCS C MPETO1aBaTeNeM.

Pedepar nomken ObITh HaMMCaH HAYYHBIM SI3BIKOM.

O6beM pedepata nomkeH coctaBisaTh 20-25 crp.

Cmpyxmypa pedhepama:



e Bgenenue (e Oonee 3-4 crpanui). Bo BBeneHnn HE0OXOQUMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTyaJlbHOCTb, OUEPTUTh 00JIACTh UCCIIEJOBaHUS, OOBEKT HCCIIEeI0OBaHUS, OCHOBHbBIC
LIEJIM U 33JJa41 UCCIIEIOBAHUS.

e (OCHOBHAas 4acCTb COCTOUT U3 2-3 pa3nesioB. B HUX pacKphIBaeTCs CyTh MCCIEIyEeMOMH
po0JIeMbl, MPOBOJUTCS 0030p MUPOBOM JIMTEPAaTypbl U UCTOUYHUKOB VIHTEpHET Mo mpeaMmery
UCCIICIOBAaHMs, B KOTOPOM JAaeTCsl XapaKTepPHCTHUKA CTENEHH pPa3pabdOTaHHOCTH MPOOIEeMbl U
aBTOpPCKAs aHaJUTHYECKas OIICHKA OCHOBHBIX TEOPETHYECKHUX TMOJXOAOB K €€ pEeIICHHUIO.
W3noxeHne wmarepuaia HE JOJDKHO OIPAaHHMYMBATBHCS JIMIIb OMMCATENbHBIM MOJIXOAOM K
pPacKpbITUIO BbIOpaHHONW TeMbl. OHO TaKkKe [TOJKHO COJAEpkKaTb COOCTBEHHOE BHUICHHE
paccMaTpuBaeMoi IpoOIeMbI M H3JI0)KEHHE COOCTBEHHON TOUYKHM 3PEHUS HA BO3MOXKHEIC ITYTH €€
pelieHusl.

e 3axmoueHue (1-2 crpanuipl). B 3axiroueHnn KpaTKo M3J1araroTcs JOCTUTHYTBIE MPU
U3Yy4EHHUH MTPOOJIEMBI eI, EPCIEKTHBBI Pa3BUTHS UCCIEyeMOT0 BOIIpOca

e CnucoK HCIOJNIB30BAaHHOMN nuTepaTypsl (He MeHble 10 HUCTOUYHUKOB), B al(haBUTHOM
nopsiake, 0OpOPMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBMIIaMU. B CMCOK MCTIONB30BAaHHOMN
JUTEPATyphl PEKOMEHIYETCS BKIIIOYATh PA0OTHI OTEYECTBEHHBIX M 3apYOEKHBIX aBTOPOB, B TOM
Yuclie CTaThbH, OMMYOJUKOBAHHBIE B HAYYHBIX KYpHAJIaX B T€YEHHE MOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetu VIHTepHerT.

e [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaeHuro:

TEKCT C OJAHON CTOPOHBI JIUCTA;

mpudT Times New Roman;

Kerib mpudra 14;

MEXCTpOUYHOE paccTosinue 1,5;

noJIst: CBepXy 2,5 cM, CHU3Y — 2,5 ¢M, cieBa - 3 cM, cripasa 1,5 cm;
pedepar AomKeH ObITh MPECTaBlIeH B COPOIIIOPOBAaHHOM BHUJIE.

Tlopsook 3awumsl peghepama:

3ammTa pedepara MPOBOAUTCS HA MPAKTHUYECKUX 3AHITUAX, TIOCIE OKOHYAHUS PaOOTHI
CTyJIEHTa HaJ HUM W HCIPABICHHUS BCEX HEJOYETOB, BBIABICHHBIX MpENOJaBaTeleM B XOJe
KoHcynbTanuii. Ha 3amury pedeparta orBoautcst 5-7 MUHYT BpEMEHH, B X0J1€ KOTOPOTO CTYJICHT
JOJKeH TI0Ka3aTh CBOOOJHOE BIIAJICHHE MaTepuanoM Mo 3asBieHHOM Teme. [lpu 3amure
pedepaTa MpUBETCTBYETCS HCIIOIB30BAaHUE MYJIbTUMEIHA-TIPE3CHTAIIHH.

Oyenka pepepama

Pedepar orieHnBaeTCs 1Mo CIEAYIOIUM KPUTEPUSIM:

* cobmoIeHue TpeboBaHU K ero 0)OPMIICHHIO;

* HEOOXOJMMOCTh M JIOCTATOYHOCTH IS PACKPBITUS TEMBI TMPHUBEJACHHONH B TEKCTE
pedepara nHpOpMAaIUY;

* YMEHHE CTy/IeHTa CBOOOIHO U3JaraTh OCHOBHBIE UJIEH, OTpaXKeHHbIE B pedepare;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 33JaBa€MBIX MPEMOAaBaTeNIeM M COKYPCHUKAMH
BOIIPOCOB ¥ C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HHUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYJIEHTY, €CIIM B JOKJAJe CTYIEHT HCUEpIbIBAIOIIIE,
MOCIIE0OBATEIbHO, YETKO M JIOTHUECKU CTPOMHO U3NIaraeT MaTepual; CBOOOTHO CIPABISETCS C
3aJjla4aMy, BOTIPOCAMH W JPYTHMMH BHJAMHU TPUMEHEHUS 3HAHWH; WCIIONB3yeT I HAITUCAHUS
JOKJIaJla COBPEMEHHBbIE Hay4YHbIE MaTepHalbl, AaHAIU3UPYeT MONYYCHHYI0 HH(OpMAIIHIO;
MIPOSIBIISIET CAMOCTOSITEIIFHOCTh TPH HAITUCAHUU JIOKJIAJIa.

Oyenxa «xopowio» BBICTABIAETCS CTYACHTY, €CIM KAaueCTBO BBHIMIOJHEHHS IOKJIana
JI0CTaTOYHO BbICOKO€. CTy/IEHT TBEPIO 3HAET MaTepHall, TPaMOTHO U 110 CYIIECTBY U3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOCHI IO TeME JOKIIaa.

Oyenka «yoosremeopumenvHo» BbBICTABISAETCS CTYACHTY, €CIM MaTepual JoKiIaja
M3JIAraeTCsl YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYACHT IOIYCKaeT



HETOYHOCTH M OMIMOKM IMpPH 3aIIUTE AOKJIA/NA, Ja€T HEAOCTATOUYHO MPaBUWIbHBIE (POPMYIUPOBKH,
HaOJII0AaI0TCS HAPYIIEHUS JIOTHYECKOH MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHaa.

Oyenka «Hey0061emeopumenbHoy, BBICTABIAETCS CTYIEHTY, €CIM OH HE MOJIrOTOBUII
JIOKJIaJl WIN JIOIyCTUJ CyllecTBeHHbIe OIMOKU. CTyIEHT HEYBEPEeHHO H3JaraeT MarepHuai
JIOKJIa/1a, HE OTBEYAET HA BOIPOCHI NIPETNOAABATEIS.

Onucanue wKanvl oYyeHUu8aHusl

MaxkcuMaabHO BO3MOXKHBIM 0alll 32 BECh TEKYIIUHA KOHTPOJIb YCTAaHABIMBACTCS PABHBIM
55. Texyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT IOJIyYU 32 HEero
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJII MaKCUMaJbHOTO Oasa. PeHTHHrOBBIN
0aJu1, BBICTABIIAEMBIN CTYJIEHTY 3a TEKYIee KOHTPOJIbHOE MEPOINPHUATHE, CAAHHOE CTYAECHTOM B
YCTAHOBJICHHBIE TPa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINUM
obOpazoM:

YpOBEHb BBINOJIHEHUS KOHTPOJIBHOIO PeliTunroseiii  Gayn ® % or
3alaHus MaKCHUMAaJIbHOTO 6ajula 3a KOHTPOJIbHOE 3aJlaH1e)

OTnuuHbIN 100

Xopommii 80

Y 10BIETBOPUTEIBHBIN 60

HeynosnerBopurenbHbIil 0

Tembl pedeparToB
ba3oBbIli ypOBEHb

Bo3moskHocTn u mpuMenenue M B oOpa3oBatenbHOM cpefe.

CoBpeMeHHbIe TporpaMMHbIE IPOAYKThI, OCHOBaHHbIE Ha V.

OOm1ast xapakTepucTHKa a3blka nporpamMmupoBanust PROLOG.

DKCIepTHBIE U MHTEIJUIEKTYaIbHbIE O0yUYalOLI1e CUCTEMBI.

Mognenu 1 anropuT™Mbl pacrio3HaBaHMs B SKCIIEPTHBIX CUCTEMAaX.

Mopenu npeacTaBieHUs 3HAHAN.

OCoOEeHHOCTH UCTIONIb30BaHMsI CEMAaHTUYECKUX CETEH Ui MpeCTaBIeHNs 3HAHUH.
[IponykiuonHble 0a3bl TaHHBIX.

@peliMOBBIE MOJIETN B CUCTEMAX UCKYCCTBEHHOI'O MHTEJUIEKTA.

OHTOJIOTUH U UX IPUMEHEHHUE B MPOPECCUOHANBHOM 1€ATEIbHOCTH.
BosmoxHOocTH cucteMsl Protégé i coznanus OHTOJIOTHI.

[Iporuo3upyroriyie HHTEIEKTyallbHbIE CUCTEMBI.

[Inanupyromye NHTENIEKTYaIbHbBIE CUCTEMBI.

OO0muit aHaNM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IIAT(HOPMEHHBIX PEILICHUH.

CoNoOARWNE

N Y
rPWODNEO

I1oBBIIIEHHBIN YPOBEHb

Buibl 5KCTIEpTHBIX CHCTEM.

OcoOeHHoCTH Pa3pabOTKH Y4eOHOM IKCIIEPTHON CUCTEMBI.
XapakTtepuctuka 0005104kH 3kcnepTHeIX cuctem CLIPS.
WHTennekTyanabHble CUCTEMBI KOHTPOJISI U IPUHATHS PEILIEHU.
[TonsiTre u oOuIMe XapaKTEPUCTUKN HEHPOHHBIX CEeTeH.
HelipoHHBbIE ceTH B cucTeMax UCKYCCTBEHHOIO MHTEJIEKTA.
Ob6nacTi npuMeHeHUs1 HeMpOMHPOPMATHKHU.

Penakropsl oHTONIOTHA.

Ocnosel RDF 1 OWL.

baiiecoBckas cTpaTerysi OLEHKU BBIBOJOB.

Poccuiickue oOpa3zoBarenbHbIe OHIARH-TIAT(OPMEI.

©CoNoR~WNE

[
= o




12. 3apyOexHble 00pa3zoBaTeIbHbIC OHIANH-TIIIAT(QOPMBL.
13. Crenmanu3upoBaHHBIE IPOrPAMMBI JJIsl HEYETKUX CHCTEM.
14.  BosmoxnocTH mporpammsl Scilab ams paboTsl ¢ He4eTKUMHU 6a3aMu JaHHBIX.

4.5. Memoouueckue pexomeHOayuy nNo 8bINOIHEHUIO UCCIE008AMENLCKUX NPOEKMO8

HccnenoBatensckasi mpoekTHas paboTra — 3TO TpymnmoBas paboTa, A BBIIOJHEHHUS
KOTOpPOH HeoOXOAMM BBIOOp M NPUIOKEHHWE HAyyHOM METOIMKHM K IIOCTAaBJICHHOH 3alaue,
NOJydeHHe COOCTBEHHOTO TEOPETUYECKOTO WM OKCIEPUMEHTAIBHOIO MaTepuana, Ha
OCHOBAaHHMU KOTOPOI'O HEOOXOAMMO MPOBECTH aHAIU3 U CHENaTh BBIBOABI 00 HCCIEAyeMOM
SBJICHUU. BBIMONHEHHE NPOEKTa — 3TO BCEr/la KOJUIEKTUBHas, TBopueckas IIpakruyeckas
pabota, mpenHa3HauyeHHass [UId IOJYYEHUS OIpPEJEIEHHOIO MPOAyKTa WJIM HAy4HO-
TEXHUYECKOTo pe3yibrara. Takas paboTra mojapasymMeBaeT 4eTKOe, OJHO3HaYHOe (hopMUpOBaHHE
IIOCTaBJIIEHHOW 3ajlaud, OINpEJAEJICHUE CpPOKOB BBINOJIHEHUS HAMEUYEHHOTo, OIpe/eeHne
TpeboBaHMil K pazpadbaTbiBaeMOMY OOBEKTY.

Beinonnenue 1 rpynmoBoro npoekrta siBISETCs 00s13aTEIbHBIM YCIOBHUEM BbIIOJIHEHUS
CaMOCTOSITENIbHOM  paboThl MO J000H AMCUMIIMHE Npo(ecCHOHAIbHOrO HHKIa. Tema
IPOEKTHOIO 3aJaHMs MOXXET ObITh BbIOpaHa CTYJEHTOM U3 MpeUIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPENCTB IUCIHUILIMHBI, THOO OmMpeaeseHa caMOCTOSTENBHO,
UCXO/1 U3 HHTEPECOB CTYAEHTa (B paMKaxX H3ydyaeMOM AWCHUIUIMHBI). BbiOpaHHyl0 Temy
HEOOXOMMO COTJIaCOBATHCS C IPEMOAaBaATEIEM.

Tpebosanus no 8bINOIHEHUIO U OOPMAEHUIO NPOEeKMA

[Ipu BbINOSHEHUH MPOEKTA IPUBETCTBYETCS paboTa B rpynme (2-3 uenoseka). [Ipoext —
3TO HCCIllefloBaTeNbCcKas paboTa, B X0J€ KOTOPOH CTYAEHTBl JOJKHBI MPOAEMOHCTPUPOBATH
BJIAJICHNEC HAaBBIKAMH HAy4YHOTO HCCIICJOBAHUS, YMEHHS TPOBOAMTH aHaiIW3, 0000MIaTh
UHGOPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM pEIIEHUs NpoOJieMbl, paccMaTpUBaeMOW B
MIPOEKTE.

IIpy moAroToBKE MaTepuanoB MPOEKTa CTYAEHTHl JOJDKHBI IPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMH METOAaMHU KOMITBIOTEPHOI 00pabOTKH JaHHBIX.

Kpumepuu oyenxu pabomwl yuacmuuxa npoekma.

JI1st KaXKJI0TO U3 yYaCTHUKOB IPOEKTA OLIEHUBAIOTCS:

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

* yMeHue paboTaTh CO CHPABOYHOW M HAydyHOM JHUTEpaTypoi, OCYIIECTBIATH IOMCK
HeoOxoaumoi uHpopmanuu B IHTepHeT;

* yMeHHe paboTaTh C TEXHUYECKUMHU CPEICTBAMH;

*  yMEHHE  IIOJb30BATHCS  COOTBETCTBYIOIIMMH  BBIMOJHAEMOMY  IPOEKTY
WH(POPMAIMOHHBIMH TEXHOJIOTHSIMH;

* YMEHHE FOTOBUTh MaTepHalIbl IPOEKTA JJIS MPE3EHTALUN: COCTABIATh U PEIaKTUPOBATh
TEKCTHI, POPMHUPOBATH MPE3CHTAIINIO TIPOCKTA;

* yMeHue paboTaTh B KOMaH/IE;

* YMEHHUE ITyOJIMYHO MPEICTABISATH PE3yIbTaThl COOCTBEHHOH NI TETFHOCTH,

* KOMMYHUKa0eIbHOCTh, UHUIIMATUBHOCTh, TBOPYECKHE CIIOCOOHOCTH.

Kpumepuu evicmaenenus oyenku y4acmnukam npoexma
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YHHUBEPCATbHBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Tpodeccuona ’ OTtueTHOCT
Ouerika LHLLE COOTBETCTBYIOIIUX WHUIUATUBHOCT .
O — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUUYECKUX CPEJICTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)

«OTanyHO» Pabota Texuuueckue cpeactsa u | CTyaeHt [Ipoekt
BBITIOJTHEHA Ha | HH(OPMAIMOHHBIE IIPOSIBUII IIpeJICTaBIIe
BBICOKOM TEXHOJIOTUM OCBOEHBI U | UHUILUATHUBY, H
npoeccuoHa | UCIOJIB30BaHBI IUIS | TBOPUECKUM MOJTHOCTBIO
JBHOM peanuzanuu MPOEKTa | MOAXO/I, U B CPOK.
YpOBHE. MIOJIHOCTBIO CIIOCOOHOCTh K
[Ipencrasien BBITIOJTHEHUIO
HBII MaTepua CIIOXHBIX
B OCHOBHOM 3aJlaHuH,
dakTuyecku HaBbIKM pabOThI
BEpEH, B  KOJUICKTUBE,
JIOITYCKaIOTCs OpraHu3aIoHH
HerpyOble bIe
dakTuyeckue CIIOCOOHOCTH.

HETOYHOCTH.
Crynent
CBOOOJTHO
OTBEUaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
IIPOEKTOM.

«Xopomo» Pabora OOGHapy>KHUBaKOTCS Crynent [Tpoekt
BBHIMIOJTHEHA HA | HEKOTOPBIE OHIMOKH B | JOCTATOYHO npescTaBie
JIOCTaTOYHO UCIIOJIb30BAaHUU COOTBET | MTOJIHO, HO 0e3 | H
BBICOKOM CTBYIOIIUX TEXHUYECKHUX | MHUIIUATHBBl U | TOCTATOYH
npodeccuoHa | CpeacTB U | TBOPUYECKUX O TIOJHO W
JTBHOM UH(OPMAIIMOHHBIX HAXOJI0K B CpOK, HO
YpOBHE. TEXHOJIOTUI BBITIOJTHIT C
Jonymeno no BO3JI0)KEHHBIE HEKOTOPBIM
4-5 Ha HETO 3a7a4yd. | U
bakTHUecKux HenopaboT
OINOOK. KaMH.
CryneHt
OTBEYaeT Ha
BOIIPOCHI,

CBSI3aHHBIE C
IPOEKTOM, HO
HEJ0CTaTOYHO
HOJTHO.
«Y IOBIETBOPUTE | YPOBEHb OOGHapyXuBaeT CryneHrt IIpoekTt




5080565

YHHUBEPCATbHBIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Tpodeccuona ’ OTtueTHOCT
Ouetixa b HLLe COOTBETCTBYIOLINX WHUIUATUBHOCT .
O — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUUYECKUX CPEJICTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)
JBHO» HEJOCTAaTOYHO | HEJAOCTAaTOYHOE BBITOJTHIII claH co
BBICOK. BJIaJICHHE HaBBIKAMU | OOJIBIIYI0 YaCTh | 3HAUUTEIHH
Jomnymeno a0 | paboThl ¢ TEXHHYECKUMHU | BO3JIOKEHHOM Ha | bIM
8 CpelCcTBaMu U | HEero paboThl. OTIO3aHUE
(baKkTUYECKUX | COOTBETCTBYIOLIUMU M  (Goiee
OIINOOK. MH()OPMALITMOHHBIMHU HEJEeNN) H
Crynent TEXHOJIOTUSIMU HE
MOJKET IIOJIHOCTBIO
OTBETUTH
JIIIIb Ha
HEKOTOpBIE M3
3aJJaHHBIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOEKTOM.
«HeynosnerBopu | PaGota He | HaBpikoB ~ pabotel ¢ | CryneHT IIpoexT He
TEIHHO» BBITIOJTHEHA TEXHUYECKUMU MPAKTUYECKH HE | CIaH.
583071 cpencTBamMu HeT, | pabora, He
BBHITMIOJIHEHA Ha | HH(OPMAIlMOHHbBIE BBITIOJTHUJI CBOM
HU3KOM TEXHOJIOTUM HE OCBOCHBI | 3a7au WA
YPOBHE. BBITIOJTHUIT JIUIIIb
Homymeno OTAEIbHBIE  HE
6onee 8 CYIIECTBEHHbIE
(dakTHIeCKUX MOpYYCHUS B
OLINOOK. IpyIIOBOM
OTtBeTHI Ha MPOEKTE.

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




Cmyoenmul 00n2#CHbI: 3AIUTUTH MPOEKT B PEXKHUME MPE3CHTALMH, NPEAbIBUTH (ailiibl
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccKa3aTb O TEXHOJIOTHSIX, MWCIOJNBb30BaHHBIX HMH IIPH
BBIIIOJIHCHUH IIPOEKTA, 1aTh OLIEHKY pabOTHI KaXKJI0T0 WICHA IPYIIIBI (eciu npoekm epynnosoil).

HpI/IMepHLIe TEMbI J1JIf1 BBINIOJIHCHUA IMIPOCKTHBIX 3aJaHui

1. Hcropus pa3BuTHS UCKYCCTBEHHOTO UHTEUIEKTa B Poccum.

2. Hcropus pa3BUTHS UCKYCCTBEHHOI'O MHTEIIEKTA 3a PYOEIKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B mpodeccHoHanbHOW cdepe (B 3aBHCHMOCTH  OT
HaIpaBJIEHUs OATOTOBKH).

4. AHanu3 JaHHBIX y4eOHOW aKTUBHOCTH 00ydarommxcs ¢ npuMmeHenuem M.

5. AHanu3 00pa30BaTeNbHbIX JaHHBIX IPOEKTHOMN JEATEIbHOCTH.

6. Google Data Studio kak cpeicTBO aHAJIM3a U BU3yaIM3allii 00pa30BaTEIbHBIX JAHHBIX.

7. Pa3paboTka OHTOJIOTUH MPOPECCUOHATBHON MPEAMETHOM 00JIaCTH.

8. IpuHuuns! pa3paboOTKH CUCTEM aIalITUBHOTO OOYYCHUSI.

9. 3apy0OexHble CCTEMBbI aalITUBHOIO O0yUYEHHUS.

10. Poccwuiickue cucTeMbl aJanTUBHOTO O0YYCHHS.

11. Knaccudukanusi UCKyCCTBEHHBIX HEHPOHHBIX CETeH.

12. I'mybokHe NCKYCCTBEHHbIE HEHPOHHBIE CETH IS PELICHHUS 3aa4 INITAHUPOBAHUSI.

13. I'ny6okue NCKYCCTBEHHbIE HEHPOHHbIE CEeTH Ul PELICHUs 3a7ay IPOTrHO3UPOBAHUS.

14. I'ny0okHe WCKYCCTBEHHBIC CBEPTOYHBICE HEHPOHHBIE CETH JUIS pEHICHUs 3aaad
pacrio3HaBaHUs U300paKeHUI.

15. CpaBHHTENBbHAS XapaKTEPHCTUKA TIOJTHOCBSI3HBIX W CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX ceTel JUIsl peleHus 3a1a4 KiaacCu(UKauy U KJIacTepu3aluy.

4.5. Memoouueckue pexomeHOayuu no NOO20MOBKe K IK3AMEHAM U 3a4emam

N3ydyenne mMHOTUX 0OHIENPOQPECCHOHANBHBIX U CIENUANBHBIX JUCIUIUINH 3aBEpIIaeTCs
sk3aMeHOM. [loIroToBKa K dK3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITyOJIeHUI0 U 0000IICHHIIO
3HaHMM, TONy4aeMbIX, B TIpollecCE€ OOy4YeHHs, a TakkKe MPUMEHEHHI0 HX K pPELIICHUIO
MPAKTUYECKUX 3a/ad. ['0TOBACHh K SK3aMEHY, CTYJIEHT JIMKBUIUPYET HMEIOIIuecs MpoOesbl B
3HAHMSIX, YIITYONIIeT, CUCTEMATH3UPYET U YIOPSA0YMBAeT CBoM 3HaHUSA. Ha sKk3aMmeHe cTyneHT
JEMOHCTPHUPYET TO, YTO OH MPUOOpen B Tpoilecce OOyYeHUs MO KOHKPETHOM Yy4eOHOU
TUCITUTLINHE.

DK3aMEHAI[MOHHAsI CECCHS - ATO CepHs IK3aMEHOB, YCTAHOBIICHHBIX yYEOHBIM IUIAHOM.
Mexny sk3amenamu uHTepBan 3-4 mHs. He cnemyer aymate, yto 3-4 AHS JOCTATOYHO MAJIs
YCHGMHOﬁ IIOATOTOBKH K DK3aMCHAaM.

B 5t 3-4 nHS HYXKHO CHCTEMAaTH3UPOBATh yXKe MMEIIIuecs 3HaHud. Ha KoHCynbTaiuu
nepea 3K3aMCHOM CTYJACHTOB IMO3HAKOMAT C OCHOBHBIMU Tpe6OBaHI/I$[MI/I, OTBECTSAT HAa BOSHUKIIINC
y HUX BOmpochl. [loaToMy mocenienne KOHCYIbTaIfil 00s13aTENbHO.

Tpe6OBaHI/I$[ K OopraHusaluvy IMOATOTOBKH K 3K3aMCHaM TC€ XKE, YTO W IIPU 3aHATUAX B
TEYCHHE CEeMeCTpa, HO COON0JIaThCS OHHU JOJDKHBI Oojiee CTporo. Bo-mepBhIX, OYEHBH BaXKHO
cOOITIO/IeHNE peKrMa JIHS; COH He MEHee 8 4acOB B CYTKH, 3aHSTHS 3aKaHUYMBAIOTCS HE TO3THEE,
yem 3a 2-3 waca no cHa. OnTuManbHOE BpeMs 3aHSATHA - YTPEHHHE U JHEBHbIE 4achl. B
IepepblBax  MEXAY 3aHATHAMH  PEKOMEHAYIOTCS IPOrYIKM Ha  CBEXEM  BO3IYXE,
HEYTOMUTEINbHBIE 3aHITHS CIOPTOM. BO-BTOPBIX, HAIMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexknuid. Jlaxke B TOM ciiydae, eciu ObUTa TMPOIyIIeHa Kakas-Tu0o JICKIUs, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHTH (TiepernucaTh ee Ha Kadeape), o01ymMaTh, CHITh BO3HHKIIKNE BOIPOCHI
JUISL TOTO, YTOOBI 3alIOMHHAHUE MaTepuana ObLTI0O OCO3HAHHBIM. B-TpeThuX, NMpH MOATOTOBKE K
9K3aMEHaM Yy CTYAEHTa JOJDKEH OBITh XOpOLIMH y4eOHHMK WIIM KOHCHIEKT JIMTEpaTypHl,
NPOYMTAHHOHM IO YKa3aHUIO MPETOAaBaTeNsi B TCUCHHE CEeMeCTpa. 37ech MOXKHO I(PPEKTHBHO
HCIIOJIB30BAaTh JIMCThI OIIOPHLIX CUTHAJIOB.



Bnauane cnenyeT mpocMOTpeTh BECh MaTepHall MO CAABAEMOU NUCLUMIUIMHE, OTMETUTh
uist cedst TpynHble Borpockl. O0si3aTenbHO B HUX pa3oOparbes. B 3akirouenue eme pas
1[EJIECO00Pa3HO TMOBTOPUTH OCHOBHBIC IOJOKEHHUS, MCHOJB3Yys MPU 3TOM JIUCTHI OIMOPHBIX
CUTHAJIOB.

Cucremarnueckasi MoJAroTOBKa K 3aHATHSIM B TEYCHHE CEMECTpa MO3BOJIUT UCIOIb30BATh
BpeMs1 SK3aMEHALIMOHHON CECCUU JJI1 CUCTEMATU3allU1 3HAHUI.

1. KoHTpPOJb caMOCTOSITEJILHOI PadoThI CTYJI€HTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIEM B ayIUTOPUU.

[IpenycMoTpeHsl cilenyromue BHABI KOHTpPOJISL: coOeceloBaHME, OIEHKa pedeparta,
OIICHKA MIPE3EHTALINH, OLIEHKA Y4acTHs B KPYIJIOM CTOJI€, OLIEHKA BBIIOJHEHUS IPOEKTA.

[lonpoOHbIE KpUTEpUU OLICHMBAHMsI KOMIIETEHLMH IpuBeneHbl B (DoHAE OLIEHOYHBIX
CPENCTB JJIsl IPOBEACHUS TEKYILIEH U MPOMEKYTOUHON aTTECTALlUU.

2. Cnucok autepatypsbl 1Js Bbinoanenuss CPC

OcHoBHast JiMTeparypa:

1. [MamemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTEIeKTyadbHBIE CHCTEMBI H
TEXHOJIOTHH DIEeKTPOHHBIN pecypc : yuebHoe nocodbue / C.B. [TaapmoB. - Camapa : [ToBomkckwii
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKaMid 1 uHpopmaTuku, 2017. - 195 c. - Kuura
Haxoautes B 6a3oBoii Bepcun DbC IPRbooks.

2. CoicoeB, /I. B. BBenenue B Teopuro HCKYCCTBEHHOTO HWHTEJUIEKTa : Yy4eOHOE
nocob6ue / JI. B. Cricoes, O. B. Kypunra, /[. K. I[Ipockypun. — Mocksa : Aii [Ilu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : snexrponnsiii // Ludposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [cauT]. — URL:

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

JlonoJIHUTeIbHAS JIUTepaTypa:

1. ABepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHuil B cpeae MHTepHer :
Momnorpadust / AepuenkoB B. W. - bpsHck : bpsHckuii rocynapcTBEHHBIN TEXHMUYECKUMN
yHuBepcureT, 2012. - 181 c. - Kuura Haxogurcs B 6a3zoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. M. CucremMbl HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe mocodue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocyiapCTBEHHBbIH YHUBEPCUTET CHUCTEM YIPaBJICHUS U
pamguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIIEKTA : yuebHoe nmocobue / C. M.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM VIPABICHUS U
pamguosnekrporuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nmocryna: mo monmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKYCCTBEHHOTO MHTEIJIEKTa : yueOHoe nmocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOxublit henepanbublii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., Ta0II. - Pexum JOCTYyTIA: o MMOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoekTupoBaHue CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOe

nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UaTepHeT-YHuBepcuteT MH(bOpMamOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anexkrponusblit / I{udposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroauuyeckas Jqureparypa:


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. Meronnyeckue yka3aHus K CaMOCTOSATENIbHOM paboTe (3IEKTPOHHBINA BapUaHT)

HNuTepHeT-pecypcenl:
1. Bopoiickuii ®@. C. Nudopmartrka. DHIMKIONEAUUYSCKHI CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHBbIC HH()OPMAIMOHHBIE M TEICKOMMYHHKAIIMOHHBIC TEXHOJIOTHH B

tepMuHax u (akrax. - M.: ®UBMATIINUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OCHOBBEI HMCKYCCTBEHHOTO HHTEIICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUICKTa; Y 4eOHO-METO 1. TTocodue. —
http://www.studfiles.ru/preview/2264160/

4, Caiit OCHOBBI un -

https://sites.google.com/site/osnovyiskusstvennogointellekta/
5. Co6onb b.B. Uadopmatuka: yuebuux/ b.B. Cobonb [u np.] — Usa. 3-e, nonomH.

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



