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BBEJIEHUE

[lenb 0CBOGHMS NMCUMILUIMHBI SBISIETCS OBJIAJCHUE CTYJIEHTAaMU OCHOBHBIMH METOJAaMH
TEOPUH  WHTEIUICKTyaJIbHBIX  CHCTEM, MPUOOPETEHHE HABBIKOB 10  HCIOJb30BaHUIO
UHTEJUICKTYJIbHBIX CHCTEM, HW3YYEHHE OCHOBHBIX METOJOB IMPEACTABIEHUS 3HAHUU U
MO/JIETTMPOBAHUS PACCYKICHUMU.

3agaun OCBOCHHUSI AUCIUIUIMHBI — IOMOYb CTYJIEHTAM OBJIAJIETh HaBbIKaMU U 3HAHUSIMU B
00J1aCTH UCKYCCTBEHHOTO MHTEJIJICKTA

TeMa NpakTUYECKUX 3aHATUN

. AHaJIH3 COBPEMEHHOI0 COCTOSIHUA 00/1aCTH HCKYCCTBEHHOI0 MHTEJIEKTA

. Dopmanuzauus 3HAHUI

. Hcnoab3oBaHMe CeMAHTHYECKHMX CeTel /IS MpeICcTABJICHUs 3HAHUI
IIpencraBnenue 3Hanuii. [Iponykunonnas moaeanb

HN3yyeHune NpUMHIUINOB CO3IAHUS MPOAYKIMOHHBIX 023 3HAHUH

IHocTpoenue onTo0rNYeckoii moaeau B Protégé. Coznanue kiiaccon

IHocTpoenune onToI0rN4YecKkoi moaean B Protégé. Onpenesienne 3KBUBAJTCHTHBIX,
HHBEPCHBIX, TPAH3UTUBHLIX PoJieil (CBOICTB) U CO3IaHHe LeN0YeK poJieil (CBOICTB)
8. Paspaborka yuyeOHOH IKCIIEPTHON CHCTEMbI

NN A W=

CTPYKTYPA U COAEP/KAHUE IIPAKTUYECKUX PABOT
IIpakTHyeckas padora 1.
AHAaJIU3 COBpPeMEeHHbIX NPOrPaMMHBIX cpe/cTB ¢ npuMeHeHuem MU

Heab 3ausTHs — copMUPOBATH NPEICTaBICHUE 00 COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB C
npumeHenueM NMH.
3amauy 3aHATHA:
- U3YYUTh JIUTEpaTypHblE HMCTOYHHKM M Marepuanbl U3 ceTu WHTepHEeT, CBSI3aHHBIE C
HOPMAaTHUBHO-IIPABOBBIMH OCHOBAaMH PA3BUTHSI UCKYCCTBEHHOI'O MHTEIIEKTa B Poccun u
MUpE;
- TpOaHATM3UPOBATH MPUMEPHI MpuMeHeHus Texnosoruit UM B obpazoBatenbHOl chepe.

3agaHus 1J5 BHINOJHEHUS M METOAUYECKHE PEKOMEHIANU:
3ananue 1.

N3yuuB nurepatypHble HCTOYHUKH U MaTepUambl U3 ceTH MIHTepHET, 3amonHuTe TabIuIry
«HopmaTHBHO-NPABOBBIE OCHOBBI Pa3BUTHUsI HCKYCCTBEHHOIO MHTEJUIEKTa B Poccumy:

No | JlokymMeHT [ara Cebt | Cpokn enu n OtBetct | OcHO
/ OPUHAT | JIKA | peanu3aluy | 3a1a4u BCHHBIC | BHBIC
I us Ha (ecnm B MYHKT
JIOKY | IMEIOTCS) peanusa | bl
MEHT 1017041
1. | «HanmonansHas
cTparerus
pa3BUTHS
HCKYCCTBEHHOTO
WHTEJUICKTa Ha
nepuon 1o 2030
rojia»




(2. ... | | | | | | |

3aganme 2.

[ToaroroBeTe cooOIIEHUE (TEKCT M MPE3EHTAIMIO) O JIFOOOM M3 MEPEYUCICHHBIX B TAOJIHIIC
3ananus 1 oKyMeHTOB. By ibTe roTOBbI pacckas3aTh €ro rpymie.

3aganue 3.

N3yuuB nurepatypHble HCTOYHUKH U MaTEPHUAJbl U3 CeTU VIHTepHET, 3aImoHuTe
cienyromyto Tadnuiy « HopMaTtuBHO-IpaBOBBIE OCHOBBI Pa3BUTHS UCKYCCTBEHHOT'O MHTEIIIICKTA
B MUpe» (MMPUBECTH HE MEHEe 7 CTpaH):

No | Crpana | lokyment | JlaTta Cpoku peanuzaiuu enu u 3anaun
n/ HNPUHATHA | (€CJIM UMEIOTCH)
I
1. 1.1.
1.2
2.
3amanue 4.

W3y4uB nurepaTypHble HCTOYHUKU M MaTepHAITbI U3 ceTH VIHTepHeT, 3ar0IHUTe
cnenyronryto Tadbnuiy «IIpumepst Texnonoruiit UM B Moeit npodeccruoHanbHOM cdeper
(mpuBecTH 5- 7 TEXHOJOTHH):

Ne | HasBanue Pazpabotun | Bpems Onucanue [Ipumepsr

n/ | TEXHOJOTUU | K MOSIBJICHUS BO3MOXKHOCTEH UCIIOJIb30BaHUS

0| TEXHOJIOTUHM | TEXHOJOTHU | TEXHOJIOTUU TEXHOJIOTHH B
npodeccuoHaTbHON
chepe

1.

2.

3ananue 5.

[ToaroroBbTe coobIIEHUE (TEKCT U MPE3EHTALIMIO) O TI0OOM U3 MEPEUUCIICHHBIX B TaOIUIIE
3ananus 4 TexHonoruil. byibTe roToBel pacckazarh €ro rpynnre.

Cnemnaiite BBIBOJ O IIpOjieIaHHON padoTe.

Pexomennyemas iuteparypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTennekTyanbHble CHCTEMBl U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. [Tansmos. - Camapa : [ToBomkckuit
rOCYJJapCTBEHHbIN YHUBEPCUTET TeJIEeKOMMYHUKaUUH U uHpopmatuku, 2017. - 195 c. - Knura
Haxoautcs B 6a3oBoit Bepcun O6C IPRbooks.

2. CeicoeB, /[. B. BBeaeHue B TeOpHi0O MCKYCCTBEHHOIO MHTEIUIEKTa @ ydeOHOE
nocodue / /1. B. Cricoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : At [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TekcT : anekTpoHHbIi // LludpoBoit 06pazoBaTenbHbIM
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. [lepeveHb NOMOIHUTEIBHON JIUTEPATYPBI:

1. AsepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHWA B cpeae MHTepHeT
Momnorpadus / AsepuenkoB B. W. - BbpsHck : bpsHCkull rocynapcTBEHHBIN TEXHMYECKUN
yauBepcuret, 2012. - 181 c. - Kaura Haxogurcst B 6azoBoii Bepcuu DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKyCCTBEHHOTO MHTEIUIEKTA | yudeOHOe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuif TOCYAapCTBEHHBIH YHHBEPCUTET CHUCTEM YINPaBJIECHUS U
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pamuosnekrponuku, 2011. — Yacte 1. — 175 c¢. — Pexxum nocryna: no noxamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=208933

HNuTepHeT-pecypenl:
http://www.iprbookshop.ru - 95C IPRbooks
http://biblio-online.ru/ - 9bC «Biblio-online.ru» m3gatenscta «tOpaitty ONLINE»
http://www.intuit.ru - IHTepHET-yHHUBEPCUTET TEXHOIOT Ui
IIpakTuyeckasi padora 2.
®opmanu3anus 3HaHui. Mcnosib30BaHne ceMAHTHYECKHUX ceTeil /15l mpeIcTaBJIeHusl
3HAHUH

Heab 3anaTusa — GopMUPOBAHUE HABBIKOB TOCTPOCHUS CEMAHTUYCCKUX CETCH M (PpEeHMOBBIX
MOJIETICH.
3agauu 3aHATHA:

- U3Y4YUTh Pa3IMYHbIC CIIOCOOBI MPECTAaBICHUS 3HAHU;

- HAYYHUTHCSI CTPOUTH CEMAHTUYECKYIO CETh M (PEHMOBYIO MO MIPEICTABICHHMSI 3HAHUH.

Sana}mﬂ AJIS1 BBIMOJTHECHHUSA U METOAUYECCKHE PEKOMEHIAIIUU:

CemanTHueckast ce€Tb — OJTO OJWH U3 CII0CO00B MNpEaACTaBJICHUA 3HaHuil. HM3HayalnbHO
CeMaHTHYeCcKasi CeTh OblIa 3aaAyMaHa KaK MOACIb IMPCACTAaBJICHUA ,HOHFOBpeMeHHOﬁ naMsaTH B
IICHUXOJIOITH, HO BIIOCJICACTBHUHU CTaJla OJHHUM U3 CII0CO00B MMpEaACTaBJICHUA 3Hanuii B OC.

CeMaHTHKA — 03HA4YaeT 06IIII/I€ OTHOIICHHA MECKAY CUMBOJIAMU U 00BEKTaMH U3 3TUX CHMBOJIOB.

Ha3Ha4Y€HUe

R NepPEBSHHbIN,
il MeTeNINYECKUN, U T.A.

2,
@0 o
» NepeBAHHbIN

[Ipocreiimmii 0b6pazer; ceMaHTHYECKOM ceTr

Bepiuabl — 3T0 00bEKTHI, IyTH — 3T0 OTHOLIEHUsI. CeMaHTHUeCKast MOZEINb HE PacKphIBaeT caMa
1o cebe KakuM 00pa3oM OCYIIECTBIsIETCS peAcTaBiIeHne 3HaHui. [1oaToMy cemaHTHYecKast CETh
paccMaTpuBaeTCs Kak METOJ MpEACTaBICHUS 3HAHWM W CTPYKTypUpoBaHus 3HaHuWi. [lpu
pacIIMpEeHU CEMaHTUUYECKOW CETH B HEW BO3HUKAIOT JIPYTHUe OTHOLICHHUS:

IS —A (npunagnexut) u PART OF (sBasieTcst 4acThI0) OTHOIIIEHUE:

nenoe ® yacTe.

Jlactouka IS — A ntuna, «Hoc» PART OF «reno». Hanmpumep:


http://www.iprbookshop.ru
http://biblio-online.ru/
http://www.intuit.ru

1s-a is-a

KA | | 7JacTOYKA ITHIIA
|
|
|
=
BIageeT THe3I0
b | A I part of
! BeCHa KPBIIIbA
KOHEIl
OCeHb

Pacimmpenue cemaHTHUYECKOM CETH

MoryT ObBITH W JApyrue OTHOIICHHUS: BiajaeeT. Torma ceMaHTHUYeCKas CeTh pacUIMpseTrcs
uepapxuyecku (BeplirHa UMeEeT JaBe BeTBH). Kpome TOro, MOXKHO pacIlIUpUTh CETh U IPYTUM
OTHOLLIEHUEM:

nepuo; ® «BECHA — JIETOM.

[TomywaeTcst uepapxuueckyro cTpykTypy nousatus FOKA MoxHO pa30ouTh Ha oicxemMbl. bonbinoi
poOJIEMOH /Il CEMaHTHUYECKHUX CETEeH SIBIISIETCS TO, YTO PE3ylbTaT BBIBOJA HE TapaHTUPYET
JIOCTOBEPHOCTH, TaK KaK BBIBOJ] €CTh [IPOCTO HACJIEIOBAaHUE CBOWCTB BETBH 1S-a.

Jis  oToOpaskeHUsT HEepapXUYeCKHX OTHOIICHHH MEXIy OOBCKTAaMH W BBEICHUS EIUHON
CEMaHTHKU B CEMAHTUYECKHE CETHU OBLJIO MPEI0KEHO MCIOIB30BaTh MpoleaypHbie cetu. CeThb
CTPOUTCS Ha OCHOBE Kjacca (MOHSATHSA); BEPIIMHBI, AYTH U MPOUEAYpPHl IPEICTABICHBI Kak
OOBEKTHI.

3apanme 1

Hcnonb3ys cOOTBETCTBYIOIIME JYTH OCTPOUTH CEMAHTUUYECKYIO CETh, KACAIOIYHOCH:

1. reorpaduu kakoro-mu60 peruona. Jlyru: rocyaapcTBo, CTpaHa, KOHTHHEHT, IIUPOTA.

2. NUAarHOCTUKH TJIa3HBIX 3aboneBaHwil. Jlyru: kareropwm OoJie3HEW, MaTO(OU3MOIOTHIECKOE
COCTOSIHUE, HAOIIOICHUS, CAMIITOMBI.

3. pacro3HaBaHUsS XUMUYECKUX CTPyKTyp. Hyru: dopmyrna BemiecTBa, CBOWCTBAa BEIIECTBA,
00JacTh MPUMEHEHHSI, MEPBI IPEIOCTOPOKHOCTH.

4. mpouenypbl TIOWCKa TIOJIE3HBIX HCKomaembix. Jlyru: HauMMEHOBaHHUE HCKOIAeMOro,
PacHoJoKeHUEe MECTOPOXKACHHUS, TTTyOrHa 3ajeranus, MEeTO bl JOOBIYH.

5. cynebHoU mporeaypsl. Jyru: 10puandeckoe JUIo, COObITHE, MEPhI BO3JICHCTBHUS, CIIOCOOBI
paccien0BaHus.

6. pacripeneneHusl TPOAYKTOB IO Mara3uHam. Jyru: MCTOYHHUK CHaOXKEHUS, HAMMECHOBaHUE
OPOAYKTa, CIOCOO TPAHCTIOPTUPOBKHU, KOHEUHBIH MMyHKT TPAHCIOPTUPOBKH.

7. onpenienaeHus MPUHAJIC)KHOCTH KUBOTHOTO K ONPEJEICHHOMY BHY, TUITY, ceMeHCTBY. Jlyru:
MeCTO 0OUTaHUsl, CTPOCHHUE, 0OCOOCHHOCTH MOBEICHHUS, BUJT TUTAHMUS.

8. KmaccuuKayy MUIIEBHIX MPOIYKTOB. Jlyru: HANMEHOBaHUE MTPOYKTa, COCTABIISIIOIINE YaCTH,
CIoco0 MPUTOTOBIIEHUS, CPOK XPaHEHHSI.

9. pacio3HaBaHwusI TUTIA KOMIIbIOTEPA. JlyrH: cTpaHa U3roTOBUTENb, CTAHAAPTHAS KOHPUTYpALIUs,
00J1aCTh IPUMEHEHHS, UCTIOIH3YEMOE MPOTPAMMHOE 00ECTICUCHHE.

10. nepapxuueckoit ctpykrypsl b/I. Jlyru: cucrema, coctosiHue, Ha3Ha4Y€HHUE, B3aUMOJICHCTBHE
COCTaBJISIFOLIUX.

HUcnonb3oBanue ppeitMoB 11l MpeACTABJIEHUS 3HAHUMI
@peiimMbl - OMH U3 PAaCIPOCTPAHEHHBIX (OPMATU3MOB NpejacTaBieHus 3Hanuil B OC. Dpeiim
MOYKHO IIPEJCTaBUTh ce0e Kak CTPYKTYypy, COCTOSIIYIO U3 Habopa siueek - ciotoB. Kaxaplil ciot
COCTOUT U3 UMEHU U aCCOIMMPYEMBIX C HUM 3HAUYCHUH. 3HAUEHHUS] MOTYT MPEACTaBIATH COOOU
JIAHHbIE, NPOLEAYPHl, CCBUIKM Ha Apyrue (Qpeimsl WM ObITh HMyCThIMU. Takoe MOCTPOEHHE
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OKa3bIBAETCSI OYEHb YAOOHBIM Ui MOJCITUPOBAHMSA AaHAJOTHH, omnucaHus olnacTeil ¢
POIOBUAOBBIMU CBSI3IMU MOHITHH U T.1II.

JIr060i1 ppeitM COCTOUT U3 HEKOTOPBIX COCTABIISIOIINX, UMEHA U COJIEPKAHUE KOTOPHIX OMHMCAHO
HUXE:

1. Umsa ¢dpeiima. D10 mpeHTHdUKaTOp, MpUCBauBaeMblil (peiiMy, (ppeiiM JO0IKEeH UMEeTh UMS
YHUKAJIbHOE B JaHHOW (PpEeMOBOIA cUCTEME.

2. Ums cnota. 910 uaeHTU(UKATOP, MPUCBAMBAEMBIN CIOTY; CIOT JOJDKEH UMETh YHUKAIbHOE
uMs BO (ppeiime, K KOTOpOMY OH NpUHaANIEKUT. OOBIYHO UMSI CJIOTa HE HECET HUKAKOM CMBICTIOBOM
Harpy3KH U SIBJISETCS JUIIb UASHTU(PHUKATOPOM JAaHHOTO CJIOTa.

3. VYkazatenu HacieloBaHUSA. OTHU yKa3aTelud KacalTcs TOJbKO (PEeMOBBIX CHCTEM
HUEepapXUUeCcKOro THIA, OCHOBaHHbIE Ha OTHOLICHHUAX “abCTPaKTHOE-KOHKPETHOE”, OHHU
MOKa3bIBAIOT, Kakylo HHpopManuio o0 aTpubyTax CJIOTOB BO (peilMe BEpXHEro YpOBHS
HACJIEAYIOT CJIOTHI C TAKMMHM € UMEHaMM BO (peiiMe HWXKHEro ypoBHA. THIHYHBIE yKazaTelu
HacienoBanus Unique (U: - yHukanbHbl), Same (S: Takoil xe), Range (R: ycranoBnenue
rpanui), Override (O: urHopupoBath) U T.1. U MOKa3bIBaeT, YTO GpeiM MOXKET UMETh CIOTHI C
pa3HbIMHM 3HAYEHUSMHU: S - BCE CIIOTHI JOJKHBI MMETh OJMHAKOBbIE 3HaueHUsA, R - 3HaueHue
CJIOTOB (peliMa HUKHETO YPOBHs JOJDKHBI HAaXOAWUTHCS B INpefeiax, YKa3aHHBIX 3HAYCHUSAMU
cioToB (peitma BepxHero ypoBHs, O - mpu OTCYTCTBUHM YyKa3aHHs 3HaueHHE cioTa (peiima
BEPXHEro0 YpOBHS CTAHOBUTCS 3HAUYE€HUEM cJOTa (peiiMa HUKHErO YpPOBHS, HO B Ciydae
oIpeziesieHUs HOBOT'O 3HA4YEHMs CIOTOB (peliMOB HMKHUX YpOBHEH YKa3bIBalOTCSI B KauecTBE
3HA4YECHUU CIIOTOB.

4. Yka3aHue THUIA JAHHBIX. YKa3bIBAE€TCA, YTO CJIOT UMEET YMCIIEHHOE 3HAYeHHE, JHOO0 CIIYyKUT
ykazaTenem JIpyroro ¢gpeiima. K Tvnam naHHbIX OTHOCSTCS:

FRAME (yxazarens), INTEGER (uensiit), REAL (nefictButensubiii), BOOL (6ynes), LISP
(mpucoenuuennas mnponenypa), TEXT (tekcr), LIST (cmucox), TABLE (tabnwuma),
EXPRESSION (BbipaxeHnue) u zip.

5. 3nauenue cnora. IIyHKT BBOJa 3HaueHus cio0Ta. 3HAYEHHE CJIOTA JIOJDKHO COBIAJATh C
yYKa3aHHbIM THUIIOM JIaHHBIX JTOrO CJIOTa, KPOME€ TOr0 JOJDKHO BBIMOJHITHCS YCIOBHE
HaCJICJOBAHMUS.

6. Jlemon. 3aecw naetcs onpeaenenue nemonoB tuna [F-NEEDED, IF-ADDED, IF-REMOVED
U T.A. JleMOHOM Ha3bIBaeTcs IpoLENypa, AaBTOMAaTHMYECKH 3allycKaemas IPHU BBIOJIHEHUU
HEKOTOPOTO YCJIOBUS. IEMOHBI 3aITyCKAIOTCS IPU

oOpalleHnn K COOTBETCTBYIOIIEMY cioTy. Kpome Toro, AeMoH SBJIs€TCSs pPa3HOBHIHOCTBIO
IPUCOEANHEHHOM NMPOLETYPHI.

7. IlpucoenuHenHas mpouenypa. B kauecTBe 3Hau€HUs CJI0Ta MOXKHO MCIIOJIb30BaTh MPOTrpaMMy
npornenypHoro tumna. Korga Mbel TOBOPHM, 9TO B MOJETSAX TPEACTABICHUS 3HaHUN (peitmamu
00BbEIUHSAIOTCS IPOLIEAYPHBIE U IEKIapaTUBHbIE 3HAHUS, TO CYUTAEM JAEMOHBI U IPUCOEMHEHHbIE
IpoLEeAYpbl IPOLEAYPHBIMU 3HAHUSMHU.

OCO0OEeHHOCTBIO HEPAPXUUYECKOM CTPYKTYPBI ABJISIETCS TO, YTO HHPOpManus 00 atpubyrax dpeiima
Ha BEPXHEM YPOBHE COBMECTHO HCIIONIb3YETCS BCeMH (ppeiiMaMy HIKHUX YPOBHEH, CBSI3aHHBIX C
HHM.

Hanpumep: @peiimoBoe mpeacTaBieHie KOHPEPEHITHH.



KoH{iep eHLs

Aama
Mecro
Tenn
IS -A IS -A
Kommep'{e(:[/ \ TID PA3BHTEEO
Hama Hama
Mecto Mecto
Tema Toprorma Tema PaspH1HE
JOKTTIHE JOKITAIHHK
Is-A
02.01.92 4 xoHpepeHIHs
Aama
Mecto Koni eperir-zan 9K3EMITIAD
Tema
Hoxtaaaue  IuMako

[Tpumep ¢peiimoBoit MoaETH

Hepapxuueckue GppeiiMOBBIE CTPYKTYPBI 0a3UPYIOTCS HA OTHOIIEHUAX IS — A Mexmy
(dpeiiMamu, OMICHIBAIOIIUMEI HEKOTOPYIO KOH(pepeHn0. Bee GppeiiMbl TOMKHBI COEpKATh
undopmaruio o JIATE, MECTE, HABBAHUU TEMBI, IOKJIAAYUKE. Takum oGpa3zom, Ha
camMoM BepxHeM ypoBHe omnpeneneH ¢peiitv KOHOEPEHIM AL

Kondepenuuu pa3nensrorcst Ha KOMMEpUYECKHe U Mo pa3BUTHIO. OHU COCTABIISIOT I0UYEpPHHE
¢bpeiimbl. B HUX MOTYT OBITH JOOABJICHBI CIIOTHI: 00BEM TOPTOBIH U OIOKET.

3ananue 2.

Hcnonb3ys ¢peiiMoByI0 MOZENb MPEACTaBICHUS 3HAHUM peaan30BaTh CTPYKTYPY OTHOLICHHIH,
OTIHMCHIBAIOIINE CIEAYIONIUE CUTYAINH:

1. 3K3aMeH Mo AMCLUHUIUIMHE 32 CEMECTP Y MPernoiaBaTesi IPH COCTABIIAIONINX: CEMECTp, IK3aMeH,
nmpenoaaBareiib, OLUCHKA, CTYJACHT, I10JIYy4aTh.

2. BEJIOMOCTh IPH COCTABJISIOUINX: JAUCUUIUIMHA, CTYACHT, SK3aMEH, CEMECTp, MpernoaaBaTelb,
OIICHKA.

3. xoH}epeHIsa M0 KOMMEPUYECKHM BOMpPOCaM MPU COCTABJISAIONIMX: J1aTa, MECTO NMPOBEICHUS,
TEMa, ICJIb BHICTYIIAOIIHC.

4. moxy4yeHue OLEHKU MPU COCTABISAIONINX: IPENOJaBaTENb, CTYICHT, OL[EHKA, MOTy4aTh.

5. UCIOJIL30BaHUS U3ACIINA IPpHU COCTABJIAIOMIUX: OpraHu3anusd, pa3pa60TKa TEXHOJIOTUYCCKOI'O
penieHus1, uccienoBanne «Hu3ndeckoro 3 exTa, METOabI CO3IaHUS U3ACIUS.

6. uHpopManmoHHas CTPyKTypa b/ B MamIMHOCTPOCHHM MPU COCTABISAIONMINX: (U3HUECKUE
3 deKThI, TEXHUUECKUE PEIICHUS, U3MIETUs, OOBbEKT MOCTAaBKH HW3METHUs, MPUOOPHI M CTEHIBI,
HOPMATUBELIL.

7. xnaccuduKays TPOAYKTa MPU COCTABJISAIONIMX: Ha3BaHHWE, 00JIACTb MPUMEHEHHUs, CIOCO0
XpaHeHUs1, ClIoco0 TPAHCIIOPTUPOBKH.

8. ayaurtopusi (omucaHue) MPU COCTABISIOUIMX: BMECTHMMOCTb, Ha3Hau€HHE, COCTAaBIAIOLIUE,
MECTOHAXO0XKJICHHE.

9. )KUBOTHBIN MU MIPU COCTABJIAIOIINX: BUJ, TUI, Cpeia 0OUTaHUsl, 0COOEHHOCTH MOBEICHUS.

Pexomenayemasi qureparypa:
1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTenneKTyanbHble CHCTEMBl U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. ITanpmos. - Camapa : [loBomxckuii



rOCYJJapCTBEHHBIN YHUBEPCUTET TEJICKOMMYHUKaUUH U uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun Ob5C [PRbooks.

2. CeicoeB, /I. B. BBeaeHue B TEOpHIO MCKYCCTBEHHOTO MHTEIUIEKTa @ ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TekcT : anekTpoHHbIi // LlndpoBoit 06pazoBaTenbHbIM
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb JONONHUTEIBHON JIUTEPATYPBI:

1. AgepuenkoB, B. W. Cucrema QopmupoBanus 3HaHuii B cpene HMHTepHer :
Mownorpadus / ABepuenkoB B. W. - bpsHck : BpsHCkHMII TrocyaapCTBEHHBIH TEXHUYECKHM
yHuBepcuteT, 2012. - 181 c. - Kuura naxonurcs B 6a3oBoit Bepcuu DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOoe mocooue : [16+]
/ C. W. INaBnoB. — Tomck : ToMCKHUif TOCYAapCTBEHHBIH YHHBEPCUTET CHUCTEM YINpPaBICHUS U
panuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum pmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTI'O MHTEJUIEKTa : yueOHoe nocodue / C. U.
ITaBnoB. — Tomck : ToMmMckuil TOCyJapCTBEHHBIM YHMBEPCUTET CHUCTEM YIIPABICHUSA H
pamuosnekrponukn, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEIUIEKTA : yueOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHbIil ¢penepanbubiii yauusepcuret, 2016. — Yacts 1. — 123 c. :
CXEeM., ui., TaoII. — Pexum JIOCTyTIA: 1o MOJIINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cothuk, C. JI. IIpoexTupoBaHue cUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — MockBa : UHtepHer-YHuBepcurer MHpopMannoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHslit // Ludposoit obpazoBarenshbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html.

HNurepHer-pecypcenl:

1. Bopoiickuit ®. C. Nudopmatuka. DHIUKIONEINIECKUN CIOBAPh-CIPABOYHUK:
BBEJICHUE B COBPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAIMOHHBIE TEXHOJIOTUH B
tepmuHax u (akrax. - M.: OUBMATIIUT, 2006. - 768 c. — JoctrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y4eOHO-METOI. TIocoOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBwl 1 — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Madopmaruka: yueonux/ b.B. Cobonb [u np.] — Usn. 3-e, momomH.

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

IMpakTnyeckas padora 3.
IIpeacraBaenue 3nanuii. [Ipogykuuonnas moaenn

Heab 3ansiTust — opMUPOBAHUE HABBIKOB ITOCTPOCHUS MPOTYKIIMOHHYIO MOJICITb MPECTABICHUS
3HaHUH B IPEJIMETHON 00JIaCTH.
3agauu 3aHATHSA:
- paccMoTpeTh 0011ee MPeACTaBICHUE O MTPOTYKIIMOHHON MOJIEIIH;
- Hay4MTbCA pEaTU30BBIBATh MPOAYKIMOHHYIO MOJENIb NpPEICTaBICHUS 3HAHUU B
MpeAMETHOM 00JIaCTH.



3azlamm AJISA BBINOJIHEHUA H METOAUYECCKHE PEKOMEHIAIUA

[Ipoayxkius — 9To mpenoxkeHue-oopasen Buaa «Eciu, To», Mo KOTOpOMY OCYIIECTBIISETCS IIOUCK
B 0a3e 3HaHUII.

B nponykiuuu BBIAENSIOT JEBYIO YacTh (HAUMHAETCS C «ECIIW» U 3aKaHYMBAETCS IMEpel «TO») U
MpaByl0 (HauMHaeTcs T1ocie «Toy»). JleBas dYacTh MPOAYKIMM — aHTEIENEHT — YCJIOBUE
BBINIOJIHEHUSI TPABOM YacTh NpoayKiuu. [IpaBas 4acTb — KOHCEKBEHT — JIEUCTBHE, BHIMOJIHAEMOE
B Clly4ae HAXOXKJEHHUsS SJIEMEHTOB, YIOBJICTBOPSIONMIMX JIeBOM uacTu. [leficTBHEe MOXKeT OBITh
MPOMEKYTOUHBIM M BBICTYNaTh 3aTEM B KAaU€CTBE KOHCEKBEHTA WJIM LIEJEBBIM, 3aBEpIIAIOLIUM
MPOIIeAYPY BBHIBOJA.

AHTeneienT popmupyetcs U3 (HaKkToB, BXOJHBIX JaHHBIX 33Ja4d U JIOTMYECKUX CBS30K (U, WIIH,
He). KOHCEeKBEeHT MOXET MpEeNCTaBIATh W3 ceOs ACHCTBHE O WM3MEHEHWIO (DAKTOB, NaHHBIX,
peKOMeHIalnIo, perieHne 3aaaun. Kpome atoro, mobas MpOAYKIMS UMEET UMSI U MPUOPUTET,
ONPEACIISIONINI MOCIIEI0BATENLHOCTD MPOBEPKU MPOAYKIIMIA MAIIMHON BBIBOJA.

[Ipoaykuuu oTpakat0T MPUYMHHO-CIEACTBEHHBIE CBSI3U, KOTOPbIE M IO3BOJSIIOT YEJIOBEKY
NPUHUMATh pelieHus, 0a3upysach HA 3HAHUAX W MPEANOJIOKEHHUSIX O TOM, YTO €CTh U UTO OYyJIeT,
€CJIM YTO-TO CAENaTh.

Ipumep pewenus 3a0aqu
3agaya. [locTpouTh NPOAYKIMOHHYIO MOJIENb IPEACTaBICHUS 3HAHUM B IpeIMeTHOW obnactu
«Pecropan» (mocemieHue pecTopaHa).

Onucanue mnpomecca pemenusi. /[ nocTpoeHus NPOAYKIMOHHOM MOJENU INPEACTABICHUS
3HAHUNA HEOOXOUMO BBIIIOJHUTH CIAEAYIOLIUE IIaru:

1) Onpenenuts 1ieneBbie ASUCTBUS 3a1a41 (SIBJISIOLIMECS PELICHUAMN).

2) Omnpenenutb NPOMEKYTOUHbIE JACUCTBUS WIM LEMNOYKY JCHCTBHM, MeXay HaualbHbIM
COCTOSIHUEM U KOHEUHBIM (MEXy T€M, YTO UMEETCs, U 1IeJICBbIM JICHCTBUEM).

3) OnepeauTsb YCIOBUS IS KOXIOTO JACHCTBUA, TP KOTOPOM €T0 11e71ecCO00pa3HO U BO3MOXKHO
BBINOJIHUTH. ONPenenuTh NOPSAI0K BBIIIOIHEHNS JEHCTBHIA.

4) J1o6aBUTh KOHKPETUKHU TIPU HEOOXOIUMOCTH, HCXOS U3 TTOCTaBICHHOM 3aauH.

5) IIpeoOpa3oBarh MOJyYEHHBI MHOPSAOK JEHCTBUH M COOTBETCTBYIOIIME WM YCIIOBHS B
IPOIYKIIUH.

6) s npoBepKU NPaBUIBHOCTH MOCTPOCHUS MPOAYKIMM 3anKcaTh LENOYKH MPOLYKIU, SBHO
IIPOCIIEUB CBSA3U MEXAY HUMH.

OrtoT HaOOp MIAroB MPEAINOJaraeT IBWKEHHWE NPHU MOCTPOECHUH MPOIYKIHOHHOM MOnenHu OT
pe3yapTaTa K Ha4aJIbHOMY COCTOSIHHIO, HO BO3MOKHO M JIBUJKEHHME OT HA4aJbHOT'O COCTOSHUA K
pe3ynbraty (1maru 1 u 2).

Pemenmue.

1) OGs3aTenbHOE NEUCTBHE, BBIMOIHIEMOE B PECTOpaHaX — MOTJIOIICHHWE MHINUA U €€ OIuIaTa.
3HauUT, €CThb YK€ JBa LEJEBbIX JEHUCTBUS «CHECThb MHUILY» M «OIUIATUTH», KOTOpPbIE
B3aMMOCBS3aHbl U CIEAYIOT APYT 3a IPYTOM.

2) Ipexae yeM 4TO-MTHOO CHECTh B PECTOpaHe, TyJa HYKHO MPHUATH, A0XKAATHCA OPHUIMAHTA U
caenarb 3aka3. Kpome Toro, Hy>kHO BBIOpaTh, B KAKOl IMEHHO PECTOpaH MOWTH. 3HAYUT, LIETIOYKa
IPOMEKYTOUHBIX ACHCTBHIA: «BBIOOpP pecTOpaHa U MyTh TYJay, «ClelaTh 3aKa3 OPUIIHAHTYY.

3) IIpexxne ueM UATH B peCTOpaH, HEOOXOAUMO YOEIUTHCS, YTO €CTh HE0OX0AUMasi CyMMa JICHET.
Br16op pecropana MoxeT 00yclaBIUBaTHCSI MHOTUMU MPUYMHAMHU, BBIOEPEM TEPPUTOPUATHHBIN
IpU3HAK — K KakoMmy Osike B TOT M HJAeM. B pasHbIX pecTropaHax pabOTarOT pas3Hble JIIOJH,
MO3TOMY B 3aBUCHUMOCTH OT BbIOOpa pecTtopaHa, odpuiuanTsl OyayT pasHsie. Kpome Toro, pasHbie
pecTOpaHbl CIIENUATM3UPYIOTCS HA Pa3HBIX KyXHSX, TIOATOMY 3aKa3aHHbIE O1ro/1a Oy Iy T B pa3HbIX
pecTopaHax OTIMYaThCsA. 3HAYUT BHAuUaje HMIYT JEHCTBUS, MO3BOJSIONIME BBIOPATh PECTOPaH,
3aTeM XapaKTEepU3yIOIIME PECTOPAHBI, a YK€ MOCIIe 3aKa3, e/1a, U OIlJlaTa 3aKasa.
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4) Ilycts B 3amaue OyayT paccMaTpuBaThCs JiBa pecTopaHa: «BkycHas emxa» u «BKyCHSATHHaY.
[TepBriit —mab m 3aka3bl MPUHOCAT OBICTpEE, YEM BO BTOPOM, BTOPOM —mullepus. B mepBom
pabotaet opunmant Ceprei, a Bo BTopoMm oduimanTka Mapuna. [letp —3T0 KIMEHT.

5) Beliie onrcanHoe MOXHO IIPeoOpazoBaTh B ClEAyIOIINE MpeIoxKeHus Tua «Eciau, To»:

Ecnu cybvexm xouem ecmo u y cybvekma ecms 00CMAmMouHas CyMma oenes, mo cyovekm
Modcem noumu 8 peCmopa.

Ecnu cyovexm baudxce k pecmopany «Brycuas eda», uem Kk pecmopaHny « Bkycnamuna» u
cyOvLeKm Modcem noumu 8 pecmopa, mo cyovekm udem 6 pecmopan « Bkycnas eoay.
Ecnu cybvexm baudxce k pecmopany « BKycuamunay, yem k pecmopany «Bkycnas eoa» u
CyOvLeKm Modcem noumu 8 pecmopat, mo cyovekm uoem 6 pecmopau « BKycnamunay.
Ecnu cybvexm uoem 6 pecmopan «Brycwamuna» u 6 pecmopame «BrycHamunay
pabomaem oguyuanm Mapuna, mo y cyovekma npunumaem saxas Mapuna.

Ecnu cybvexm udem 6 pecmopan «Bxycmaa eda» u 6 pecmopamne «Brycmas eoa»
pabomaem oguyuaum Cepeeui, mo y cyovekma npunumaem 3axa3z Cepeeil.

Ecnu cybvexm ewibpan 6ni00a u y cybovekma npunumaem 3axaz Mapuma, mo 3axa3s
npunecym yepes 20 MuH.

Ecnmu cybvexm ewibpan 6nooa u y cyovekma npunumaem 3axaz Cepeeil, mo 3axa3
npunecym uepe3 10 mun.

Ecnu 3axas npunecym uepes 20 mun. unu 3axas npunecym uepes 10 mun., mo cyovexkm
Modcem ecmb.

Ecnu cyovexm moacem ecmv, mo nocie edvl cyobekm 00JHCeH ONIamums 3aKas.

Beenem o6o3nauenus st gaxros (D), neiictuii (/1) u npoaykumii (I1), Torga:
Cy0next = Ilemp;

@1= cyovexm xouem ecmbv;

D2=y cybvexma ecmvb 00OCMAMOYHASL CYMMA OeHez;

D3= cybvexm baudice Kk pecmopany « Bkychas eday, uem K « BkycHamumnay;
®4=6 pecmopane « Bkycnamuna» pabomaem opuyuanm Mapuna,

®5=¢ pecmopane «Bkycnas eda» pabomaem oguyuanm Cepeell,

D6= cydvexm gvibpan 6a1100a;

H1= cybvexm moowcem notimu 8 pecmopat;

H2=cybvexm udem 6 pecmopan « BKycnas eoa»,

H3=cybvexm udem @ pecmopan « BKycHamunay,

4=y cyovexma npunumaem 3axas Mapuna,

J5=y cybvexma npunumaem 3axaz Cepeetl,

J6=3aka3 npunecym uepes 20 mumn.

HA7=3aka3 npunecym uepes 10 mumn.

J8=nocne edvi cybowmexm dondicen oniamums 3aKas.

Jlis mpoAyKuMii yCTaHOBUM MPHOPHUTET (B CKOOKaX Mepesl 3amsToi, YeM BBILIE MPHUOPHUTET, YeEM
paHbIIIe TPOBEPSIETCS TPABHUIIO).

14, &1 u ®2)=/1;

2, ®3u A1)= A2;

I13(4 , ve ®3 u [1)=/113;

IT4(3 , 13 u ®4)= 14;

153, 12 u ®5)= 15;

I16(2 , 14)= 16;

7, 45)= 47,

I18(1 , A6 umu [A7)= 8;

6) s oToOpaxkeHus B3aUMOCBSI3U MPOAYKIIHM mocTpoum rpad (puc. 1).
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Puc. 1. Cxema npooykyuii npeomemnotl ooracmu «Pecmopany.

3aganue 1

[TocTpouTh MPOAYKIMOHHYIO MOIEIb MTPEICTABICHHS 3HAHUH B IPEIMETHOM 00IacTu:
1. «AsporopT» (auceTdepckas).

2. «XKene3nas noporay (rmpojaaxa OMIETOB).

3. «ToproBeIif HIEHTP» (OpTaHU3AINsA).

4. «ABTo3anpaBka» (00CITy)KMBaHUE KIUEHTOB).

5. «YHuBepcuteT (y4eOHBIN TIpoiiecc).

6. «nTepuet-kade» (opranuzanus 1 00CIyKUBaHUE).

7. « Typuctrueckoe areHTCTBO» (paboTa ¢ KJIMEeHTaMu).

8. «KyxHs» (IPUTOTOBJICHUE TTUIIIH).

9. «bonpHUIA» (MMpHEeM OOJIBHBIX).

10. «Kunompokar» (acCOpTUMEHT 1 paboTa ¢ KIIMEHTaMH).

Pexomenayemas qureparypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTenIeKTyanbHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. ITanpmos. - Camapa : [ToBomxckuii
TOCYJJapCTBEHHBIN YHUBEPCUTET TEeJIEKOMMYHUKaUUH U uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun Ob5C [PRbooks.

2. CricoeB, /I. B. BBeneHue B TeopHr0 MCKYCCTBEHHOTO HWHTEIUIEKTA : y4eOHOE
nocobue / /. B. Cricoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Aii [Tu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TexkcT : anexTpoHHbIi // LludpoBoit 06pazoBaTenbHbIMI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb JONOIHUTEIBHON JIUTEPATYPBI:

1. AsepuenkoB, B. . Cucrema QopmupoBanus 3Hanuii B cpene MHTepHer :
Mounorpadus / ABepuenkoB B. W. - bpsHck : BpsHCKHMII TOCyZapCTBEHHBIH TEXHHYECKHM
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yauBepcuret, 2012. - 181 c. - Kuura naxoaurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKyCCTBEHHOTO MHTEIIEKTA | yueOHoe mocooue : [16+]
/ C. W. IlaBnoB. — Tomck : Tomckuii rocyiapCTBEHHbI YHUBEPCUTET CHUCTEM YIIpaBJICHUS U
paguosnektponuku, 2011. — Yacte 1. — 175 c. — Pexxum pmoctyna: no moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=208933

3. [TaBnos, C. U. CuctemMbl HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe nocodue / C. U.
[TaBnoB. — Tomck : ToMmckuil TOCyJapCTBEHHBIM YHHMBEPCUTET CHUCTEM YIIPABICHUS H
paguosnektponukyu, 2011. — Yacte 2. — 194 c. — Pexxum nmoctyna: no moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKYyCCTBEHHOTO MHTEIIEKTA : yueOHOe rocodue : [16+]
/ H. E. CepreeB. — Taraupor : Oxub1it henepanbubiii yausepcuret, 2016. — Yacts 1. — 123 c. :
CXEM., Hi., TaoI. — Pexum JocTyma: o MOJMNKCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. CotHuk, C. JI. [IpoekTupoBaHHe CHCTEM MCKYCCTBEHHOT'O MHTEJUIEKTA : yueOHOe
nocobue / C. JI. Cotnuk. — 3-e uzn. — MockBa : UnTepner-YHuBepcurer MHpopManmoHHbIX
Texnonoruii (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texkcr : anexkrponnsiil // Ludpposoit o6pasosarensHblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102054.html.

HNHTepHeT-pecypcenl:

1. Bopoiickuit ®@. C. MupopmaTnka. DHUMKIONEAUYECKHH CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE MH(DOPMALMOHHBIE M TEJIEKOMMYHHKAIIMOHHbIE TEXHOJIOTMH B
TepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — octymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OcHOBBI UCKYCCTBEHHOT'O MHTEJUIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA; Y4eOHO-METOoI. TocolOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBsl UM — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Unudopmaruka: yueonnx/ b.B. Cobons [u np.] — Uzn. 3-e, gomonH.

u mnepepab. — PoctoB H/[l: ®Penukc, 2007. — 446 c. — JHocrynno: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar

IIpakTuyeckasi pabora 4.
N3yuyenne npuHUMIIOB CO3AaHUS NMPOAYKIMOHHBIX 023 3HAHMIT

Henp 3aHATHS — U3yYeHUE MPHUHLMIIOB U CIIOCOOOB cO37aHMs 0a3bl 3HAHUM MPOIYKIIMOHHBIX
SKCHEPTHBIX CUCTEM, aHAJIM3 METO/Ibl COKpAIlleHus 0a3 3HaHU.
3anaum 3aHATHS:

- BriOpars npeaMeTHyI0 00J1aCTh ISl TOCTPOCHUS 0a3bl 3HAHUH.
- Paszpabotatb nepeBo 1eneii 6a3pl 3HAHUIA.
- Co3pgarp 6a3y 3HaHUI IS paOOTHI ¢ 000JIOUKOM « IKCTIEPTHASI CHCTEMAY).

33IlaHI/Iﬂ IJIAA BBINOJTHEHHUA H METOAUYECCKHE PCKOMEHAAIUA

1. BsiOpare npeameTHyto oOmacth. [IpoBecTu ee aHaM3 M JACKOMIIO3MIIUIO, BBIJICIHB
1eJIEBYIO M UCXOIHBIE BepinHEL. [TocTpouTs AepeBo 1eneit. PaccuntaTs MOITHOCTE 0a3bl 3HAHUM.
(M0o>XHO B3STh MPOAYKLMOHHYIO MOJIENb, pa3paboTaHHyIo B J1/p Ne3)

2. B pesynbTaTe aHain3a JepeBa LEJEed peopraHu30BaTh €ro, BBEIS MPOMEKYTOUHbBIC
BEPILMHBI, COKPAaTUB TaKWM OO0pa3oM MOIIHOCTH 0a3bl 3HaHWK. PaccuuTaTh MOYYECHHYIO
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MOIIIHOCTH 0a3bl 3HAHUA.

3. Coznarp 6a3y 3HaHMi (0a3a 3HAHUI MOKET OBITH JOTIOJHUTEIHFHO YMEHBIIICHA 33 CUET
UCKJTIOYCHHSI HEKOTOPBIX BETBEU JiepeBa pelIeHui) UCIOIb3ylo 000m0uky «I3Cy». baza 3HaHuit
JIOJDKHA YIOBJICTBOPATH TPEOOBAHUSIM ITOJTHOTH M HEIIPOTHBOPESUHNBOCTH.

3.1. Cxauats u pazapxuBuponats ¢aiin ¢ «3C Divinus Expert System»

3.2. 3amyctuth 0605104Ky «9C».

3.3. Co31aTh HOBBII MPOEKT.

3.4. Buectu B 6a3y 3HaHUM UCXOJHBIE BEPIINHBI (UICTOKH) C BO3MOKHBIMU 3HAYCHUSAMU
Y UCKOMOE 3HaueHue (CTOK).

3.5. Buecure B 0a3y 3HaHM{ mHpaBuiIa. 3amoJHUTE MCTOKH IMpaBHJa C yKa3aHHEM HX
3HAYEHUH U ciencTBUE (51).

4. BeimonHuTe TeCTUpOBaHUE 0a3bl 3HAHUH.

5. ChopmupyiiTe 1epeBO PEIICHUH U IEPEBO MPABHUIL.

IIpumep
[Toctpoum mpoctyro 6a3y 3HaHUM, KOTOpas oTBedaeT Ha Borpoc: «lloexats Ha paboTy
Ha aBTOOyce?» (cM. pucyHok 1.1). Mcrokamu 6a3el OyayT SBIASATHCSA: HANIW4YUE JECHET (ICHBIH),
HAJIMYUE BpeMEHU (Bpemsi), KOJIMYECTBO U pa3Mep Oaraxka (Oarax), HalIW4Yhe CUISYUX MECT
(cupsiame mecTa).
[TycTh HaIIMM UCTOKaM COOTBETCTBYIOT 3HAUCHUS:
1) deubru — HeT, ecTh
2) Bpems — maino, ectb
3) barax — mainbli, cpeiHUiA, OOJIBIION
4) Cunsume Mecta — HET, €CTb.
[leneBoit BepmmHOK OyeT sBasAThCA: «[loexath Ha aBTOOyCce» CO 3HAUCHUSIMU — /4, HET,
XKAaTh (KJIaTh CIIEIYIOIIETO).

[OeXaTh Ha
aBTobyce

CHJSTYHC
MECTa

BpeMst

Pucynox 1.1 — JlepeBo nieneit nst 6a3bl 3Hanuii «Iloexats Ha aBTOOyCE»

Bo3Hukaet Bompoc: a CKOJBKO MpaBWiI MOTpedyeTcs Ui peanu3aluu 0azbl 3HAHUN C
TaKUM JIEPEBOM IieJieii?

KonuuectBo mpaBun B 6a3ze 3HaAHMI HA3bIBAETCS MOIIHOCTBHIO 0asbl, U MOXET OBbITh
paccuMTaHa o AepeBy LEJEH.

Jnst cTpyKTyphl AepeBa Liejieil, MpUBEeIEeHHOr0 Ha PUCYHKE 1, MOIIHOCTH CUMUTAETCS
MyTEM IMCPEMHOKCHHA KOJIMYECTBA BCCX BO3MOXKHBIX BAPHAHTOB II0 KaXIOMY HCTOKY. ﬂJI}I
paccMaTpuBaeMoro npuMepa KOJu4ecTBa BAPUAHTOB O BEPIIMHAM PaBHBI:

Henbru — 2
Bpewms — 2
barax — 3

Cunsiuue Mecta — 2.
14



3Ha4YUT MOILTHOCTH 0a3bl 3HaHUH paBHa = 2*2*3*2 = 24 npasua.

Eciam mpucmoTtpersesd K MMEROIIEMYCsl Ha PUCYHKE | aepeBy Lieneld, MOXKHO NMPUNTH K
BBIBOJIY, YTO BEPIIUHBI «0araxk» U «CHISYME MECTa» JIOTHYECKU OMHUCHIBAIOT OJIMH U3 aCIEKTOB
Bompoca «[loexatp Ha paboTy Ha aBTOOyCe?». [loaTOMY MX MOXHO OOBEAMHHUTH OJTHOM OOIIeH
BEPIHUHON — KOMQOPT.

[Tocne no6asnenus 1 HOBOI BepUIMHBI AEPEBO Lieei U3MEHUTCS (PUCYHOK 1.2).

moexarth Ha
aBToOyce

koMdopT

BpeMA CHAAIHE

MecTa

Pucynok 1.2 — JlepeBo 1ienei ¢ npoMeKyTOYHBIMU BEPIIMHAMU

BepmmHa «komMpopT» Ha3bIBAIOT NMPOMEKYTOYHOH, MOTOMY UYTO HAXOIHUTCS MEXKIY
UCTOKaMH 0a3bl 3HaHMI U 11eNeBOi BepmnHON. OHa UTparoT ABOSKYIO POJIb: C OJHOI CTOPOHBI,
JUIE BEpUIMH «0araxk» M «CUISYME MECTa» OHa SIBISETCSA IeNIEBOW, C APYrod CTOPOHBI JUIS
BEPILKHBI «II0€XaTh Ha aBTOOYCE» OHA SIBJIIETCS UCTOKOM.

HyXHO MOMHUTB, YTO UCTOKU 0a3bl 3HAHUN MOTYT BCTPEUYATHCS TOJIHKO B JIEBOM YaCTH
npaBuj, LEJeBas BEpUIMHA — TOJBKO B IMPABOM, a MPOMEXKYTOYHbIE B OJHHUX MPABHIAX
BCTPEUYAIOTCA B JIEBOM YacTH, a B IPYTUX — B MIPABOI.

MortHocTh  0a3bl  3HAHUM, B KOTOPYIO BBEACHBI MPOMEXKYTOUYHBIE BEpIIHHBI,
PACCUUTHIBAETCS C YUETOM KOJMYECTBA 3HAUEHUH Y IPOMEKYTOUHBIX BEPILHUH.

Jns paccmarpruBaemMoro npuMepa oiHa MpOMeEXKyTOYHas BEpIIMHA:

Komdopt — He ynobHo, yao6Ho, cpenae — 3

Jns pacuera MOUIHOCTH YCJIOBHO pa3oObeMm 0Oa3zy 3HaHMM Ha aBe yacTu. [lepmas
00BETMHHUT BEPIINHBI «0arax», «CUATINE MECTA» H KKOM(POPT»; BTOpas — KKOMPOPT, «ICHBTN,
«BPEMS» U «IIOE€XaTh HAa aBTOOYyCEY.

Kaxxnas u3 wacreit nmpencraBisier co00i aepeBo mogo0HOe N300paKEHHOMY Ha PUCYHKE
1 ¥ UX MOIIHOCTH Oy/I€T PACCUYUTHIBATHCS AHATIOTMYHO.

MormHocTh nepBoit yactu=2*3=6

MomHOoCTh BTOpOii yacTu=2%2%*3=12

OOm1ast MOIIHOCTh PACCUUTHIBACTCS KaK CyMMa MOIIHOCTEH, BXOJSIIMX B HEE YacTei,
T.e. 6+12=18.

JlepeBo 1enei He Bceraa UMeeT MpaBuiIbHYIO0 (popMy. CyIIecTBYIOT JepeBbs IeNeH, B
KOTOPBIX BEPIINHA-UCTOK MOXKET 3aMbBIKAThCSI M HA IPOMEXKYTOUHYIO, M HA LIEJIEBYIO BEPILINHY.

JlepeBo pemieHui NpenHAa3HAUYEHO JIi OTOOpPaKEHHS BCEX BO3MOXKHBIX BApPHAHTOB
OTBETOB 0asbl 3HaHWU. (7151 ;mepesa merneid, n300paKeHHOTO Ha PUCYHKe 1.2, nepeBo penieHui
npuMer cienyromuii Bua (pucynku 1.3 u 1.4). Ecniu nmocMoTpeTh Ha NMONy4MBIIKECS JEPEBO
peleHui ¢ TOYKH 3PEHUS JIOTUKH, MOKHO MTPUITH K CIEAYIOIIHUM 3aKIFOUECHHUSM:

[ToexaTh Ha aBTOOYyCE HEBO3MOKHO, KOT/Ia HET JICHET (He KyMHIIb OUIIET).

[ToexaTr Ha aBTOOYCE HY>KHO ceidac, eciii Majo BpEMEHH U €CTh JICHbIH.

OTH cOOOpaKEHUS OMPEIEIISIOTCS ETUKOM U TOJIHOCTBIO AKCIEPTOM, COCTABIISIOIINM
0a3y 3HaHWI, U HOCAT WHINBUIYAIbHBIA XapakTep. AHAIN3 BBIIBUHYTHIX MOJOKESHUH TPUBOIUAT
HaC K TIOHUMAaHHIO HM30BITOYHOCTH JepeBa peuieHuid. HeHyXHble HaM BapHaHTBl MOXHO
UCKJIIOYHUTDH U3 0a3bl 3HAHUI, OTCEKasi BETBU B I€PEBE PELICHUIA.
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Mano

BpeMsI

JE€HBTH

Ja

IIocxaTh Ha aBT06yce = aa

Mansiit

Het

IIocxaTh Ha aBT06y0€ = HCT

Ectp
komdopT
Cpenne
VY aobuo Heymobmo
moexath Ha moexath Ha MOeXaTh Ha

apTobyce = J1a

aprobyce = HeT

apro0yce = K1aTh

Pucynok 1.3 — JlepeBo penieHuii 715 11eJIeBOM BEPIITUHBI

CpenHuii

CHIIYHC MECTa

BoJjsmon

Cpennnii Bosneion

KoMpopT =
yoOHO

KoMpopT =

ynoOHO

cpeHe

KoMpopT =

koMpopT =
cpenHe

koMpopT =
HEY/TOOHO

KoMdpopT =
HeyT0OHO

Pucynok 1.4 — JlepeBo pemieHuit st npoMexyTodHol BepiunHbl «Kompopt»

B pesyinbrare, konuuecTBo npasuil BMecTo 6+12=18 nomyuntcs 6+5=11.

[TocTponm nepeBo npaBuil, KOTOPOE MPEJHAZHAUCHO JUIsl N300paskeHHsl BceX paBuil 0as3bl
3Hanuil. Ecnu m1st Ga3el 3HaHUI OBLJIO BBINNOJIHEHO COKpAllleHHE JiepeBa peIIeHUil (OTCEeUeHBI
BETBH), TO B JIepEBE MPABHII MOSBATCS MpaBmiia (KPYKKH) K KOTOPBIM JTMHHUSIMHU TPUCOETHHEHBI
HE BCE MUCTOKHU (KBaJpaThl CIEBA).
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Hert
HeHBrH
Ecme
- Hert
" a1o IMoexath
MankmH Bpenst T v
§ Cpeami e apTOOVCE
E Ahatn
Bommaioi
V no6Ho YVaobHO
2
= ¥ CpemHe < | HeyaobH
E Ec1h § .
o B
HeynobHo Cpemque

Pucynox 1.5 — JlepeBo nmpaBui

[Toxaxxem mpumep pabOTHI ¢ MPOrPaMMHOM 000JIOUKON JJI CO3aHUS TMPOIYKITMOHHBIX
9KCHEPTHHIX cucTeM. 3amyckaeM ES.exe (pucynok 1.6).

| |
B Divinus Expert System 1.7 - BesniMAHHIA Lo s e

Mpoekt Pegaktupoeate Beigog 3kcnopt npaemn  Cnpaeka

El 3kcnepTHan cuctema

aanna ;

4 j

PI/ICYHOK 1.6 — BHemHmit BUJ 000JI0YKH AJIA TIOCTPOCHUA SKCIICPTHBIX CUCTEM

JloGaBrieHre HOBBIX MIEPEMEHHBIX OCYILIECTBISIETCS Yepe3 MyHKT MeHI0 «PenakTupoBath
— J106aBUTH NEpeMEHHYIO» JTNOO KOHTEKCTHOE MEHIO (MPaBOil KHOMKOW MBIIIH 110 IEPEBY CIIEBA).
B nosBuBLIeiics maHenu chpaBa HEOOXOAMMO YyKa3aTb HAUMEHOBaHHME IIEPEMEHHOM, BUJ
(BXoaHast, BBIXO/IHASI UJTU TPOMEXKYTOUHAs ), TUI U Habop 3HaueHuil. BxonHas nepeMeHHast MOKeT
UCIIOJIb30BaThCsl B MPABUIIAX TOJBKO B JIEBOW 4acTH (TOCBUIKE), BBIXOJHASI — TOJIBKO B MpaBOU
(cmencTBuM), IPOMEXKYTOUHAS — U B JIEBOM, M MPaBoil yacTsax (pucyHok 1.7).
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Mpoekt Pegaktupoeats Beigog 3kcnoprnpasun  Cnpaeka

Bl 3xkcneprhan cuctema + | TepemenHan
| ElMepementbie

HazeaHue Komepopt

[Noexats Ha aeTobByce
Jenern B
i ng [ [pomexyTouHan T ]
- o
THaR T
Barax [ = ]
Cugsuine wecra
Mpaenna E';:mﬁm
IHE

[ == [lobasuTe. ] [gPeAaKmposﬂb ] [ == Yganuts ]
= [ © Beepx ] [ O Bz ]

é b

Pucynoxk 1.7 — Hactpolika nepeMeHHbIX

Janee HeoOxoauMo co3aath B obonouke «ES» camy 6a3y mpaswui (pucyHok 1.8).

& Divinus Expert System 1.7 - W ] oo === o cvamm—
Mpoext Pegaktnpoeats  Beisog  3kcnopt npaeun  Cnpaska
El 3kcnepThas cuctema « | Tpasino
I Nepemerrinie
H Mpasuno exa

Moexath Ha asTobyce T 2 g a smrcOice

JeHbrn

Bpema l < HoBasuts ] l — Yaanute ]

Komdopr
K Barax Mepemeran | Pasro | 3naverue |
B
| o T o o

Ll = Mano
l! Mpasuno 1 Moexats Ha aeToby = :
\
|
N
[ = [JoBasnts ] [ ~— Yaanute
: NepemenHan 3ravenmns
Tloerar, s ssrocyos -
ECIM (fenbzu = Ecmbp) W (Bpems = Mano) TO (Iloexamb Ha aBmoSyce = [a) «
Fi ':‘W » 4 am

Pucynok 1.8 — Jlo6aBneHne HOBOTO IpaBUiIa

[IpoTecTrpoBaTh pabOTy IKCIEPTHON CUCTEMBI BO3MOXKHO 4Yepe3 MeHI0 «BbiBom» (pucyHok 1.9).
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BuifepuUTE LEAL KOHCYABTALIAN ﬁ

Hew T |

[ W OK ]’ X Ommena l

Pucynox 1.9 — Be16op 1iesin KOHCYIbTalluy NOJIb30BATEIS

Janee He0OXOAMMO BBECTH 3HAUEHUS BCEX BXOJHBIX MEPeMEHHBIX (pucyHoK 1.10).

o = T
Beog 3HayeHuA nepeueurmﬁ',_ u
MepemerHan TeHer
T B

L W OK ] ‘* Mponyck

Pucynox 1.10 — BeiGop 3HaueHUsI BXOJHON TIEPEMEHHOM

‘ X Otmena

Cucrema cama poBEpPUT BCE MpaBUiIa U BbLAACT pe3ybTaT (pucyHok 1.11).
B Tpad coctoanuia i ! ' E‘m

put dInput BInInput Cugadne mecta

QO OO

MeexInput BIniInput Cuasadne mecta

OOOT

Starting consultation {deep mode) ~ |t
Opening vertex. Links count: 4

Getting value: Oerern = Het

Opening vertex. Links count: 4

Firing rule: Mpaswuno 1 MNoexats Ha asTobvee

Sucess

MoexaTe Ha asTobvce = HeT

=

Pucynok 1.11 — Pe3ynbrar TeCTUpOBaHMS 3KCIEPTHOU CUCTEMBI

Pexomenayemasi imreparypa:
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1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTenneKTyanbHble CHCTEMBl U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. Ilanpmos. - Camapa : [ToBomxckuii
TOCYJJapCTBEHHBII YHUBEPCUTET TEeJICKOMMYHUKaUH U uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun Ib5C [PRbooks.

2. CeicoeB, /I. B. BBeaeHue B TeOpHIO MCKYCCTBEHHOTO MHTEIUIEKTa @ ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TexkcT : anexTpoHHbIi // LludpoBoit 06pazoBaTenbHbIHi
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb JONOIHUTEIBHON JIUTEPATYPBI:

1. AgepuenkoB, B. W. Cucrema QopmupoBanus 3HaHuii B cpene HMHTepHer :
Mouorpadus / AepuenkoB B. W. - bpsHck : BpsHCKHMII TrocyaapCTBEHHBIH TEXHHYECKHM
yHuBepcuteT, 2012. - 181 c. - Kuura naxonurcs B 6a3oBoit Bepcuu DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOoe mocooue : [16+]
/ C. W. INaBnoB. — Tomck : ToMckuif TOCYAapCTBEHHBIH YHHBEPCUTET CHUCTEM YINpPaBJICHUS U
panuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : yueOHoe nocodue / C. U.
ITaBnoB. — Tomck : ToMmckuil TrOCyJapCTBEHHBIM YHMBEPCUTET CHUCTEM YIPAaBICHUSA H
pamuosnektponukn, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEIUICKTA : yueOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHbIil ¢penepanbubiii yausepcuret, 2016. — Yacts 1. — 123 c. :
CXEeM., ui., TaoII. — Pexum JIOCTyTIA: o MOJIINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. IIpoexTupoBaHue cUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — MockBa : MHtepHer-YHuBepcurer MHpopMannoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texcr : anextponHblit // Lludposoit obpazoBarensubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHer-pecypcenl:

1. Bopoiickuit ®. C. NudopmaTuka. DHIUKIONEINIECKUN CIOBAPh-CIPABOYHUK:
BBEJICHUE B COBPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAIMOHHBIE TEXHOJIOTUH B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — JoctrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

3. Pomanos I1.C. OcHOBBI HCKYyCCTBEHHOTO MHTEIUIEKTa; Y4eOHO-METOI. TIocoOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBwl M1 — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Madopmaruka: yueonux/ b.B. Cobonb [u np.] — Usn. 3-e, momomH.

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

IIpakTnyeckas padora 5.
ITocTpoenue onToI0rNYeckoii Mogeau B Protégé. Co3nanue kiaccos

Hean 3ansaTusi — cHOpPMHUPOBATH MPEACTABICHUE O MOCTPOCHUHM OHTOJIOTHYECKUX Mojeliel B
cpene Protégé.
3agauu 3aHATHA:

- I/IBy‘-II/ITB 06mee HpCIICTaBJIeHI/IG 0 HOCTpOGHI/II/I OHTOJOTHUYCCKUX MO,Z[GJIGP'I;
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- H3YYUTb TEXHOJIOTHIO paboThl B cpene Protége;

- OIpeneNuTh MPEAMETHYI0 O0JIaCTh, CO3/1aTh KIACCHI, OTHOIICHHUS C HCIIOJIH30BAHHEM
cucteMbl Protégé, a taxoke Ha mpumepe coznanHor b3 pacemorpers monens RDF, s3bik
OWL u cunrakcuc Turtle.

3azlamm MAJISA BBINIOJIHEHUA H METOAUYECCKHE PCKOMEHIAIIUA

Jnist XpaHeHus! 3HAaHUN UCTIONbB3YIOTCS pa3Hble CTPYKTYPBI:

e yIpaBisieMble CIOBApH: 00ECIEUNBAIOT CIIOCOO OPraHU3alMK 3HAHUH JJ1s1 TOCIIEAYIOLIETO
MOMCKA, HCIIOJIB3YIOTCS B CXeMaxX MpPeIMETHOM HWHAEKCAIlluH, MPEIMETHBIX pyOpHKax,
Te3aypycax, TAKCOHOMUSX U JPYTHX CUCTEMAaxX OpraHU3alluy 3HAHUH,

e Te3aypychl: OObEIUHAIOT TEPMHUHBI B IPYIIIBI IO ONpPEeJIeHHOMY MPU3HAKY, HAlIpUMED,
C YYETOM MOXO0KECTU (CHHOHUMBI),

* TaKCOHOMUU: KaTETOPUPOBAHHBIE CIIOBA, YIIOPSIOUCHHBIE 10 HEPAPXUUECKOMY IIPU3HAKY,

e OHTOJIOTHH: (pOpMasIbHOE OMMCAHHE 3HAHUN U3 KaKOr0-TO JJOMEHa (MpeAMETHOM 00J1acTH)
C YYETOM MMEIOLIUXCS CIIOKHBIX MPaBWII U CBSI3€H MEXIY AJIEMEHTaMH, MO3BOJISIOLINM
cieNlaTh aBTOMaTU4YECKOE U3BJICUCHUE 3HAHUM,

e j1aTaceThl: HAOOPHI MAIIMHOYNTAEMBIX JaHHBIX.

OHTONOTMU CiIyKaT JJIsl CUCTEM OpraHM3alluyd 3HAHUM M NMPUMEHSIOTCA B TeX o0jacTsX, Iue
TpeOyeTrcsi 0oOHapyKUTh HOBbIE (DAKThl, BBIIBUTH CKPBHITHIC B3aWMOCBSI3HM MEXIY 3JEMEHTaMH
(Hampumep, peKOMEHJATeNbHbIE U 3KCIEPTHBIE CHUCTEMbI). JTO ajbTEpHATHUBA KIACCHUYECKUM
6a3aM aHHBIX, KOTOPBIE UCHOJB3YIOT «TUIIOTE3Y 3aKPHITOr0 MHUpay, KOrJa Bce, 4Yero HeT B 0aze
JTaHHBIX — HE CylLIecTByeT. B MpOTHBOMOIOKHOCTh ATOMY OHTOJIOTHUHU HCIIOJIb3YIOT «TUIIOTE3Y
OTKPBITOTO MHpPa», TO €CTh €CIM Yero-ro HeT B 0a3e 3HAHUH, TO 3TO HE 00sA3aTENBHO HE
CYLIECTBYET, a IPOCTO HE OMHUCAHO.

CucteMbl OpraHu3allid 3HAaHUM Ha OCHOBE OHTOJIOTHI YK€ OUY€Hb paclpOCTPaHEHbl U
HCIIOJIb3YIOTCA BO MHOTUX oTpacisax. Camblil sipkuil nmpumep 3to knowledge graph mist moucka
uHbopmanuu B UnTepHeT, Giarogaps 3Toil TEXHOJIOIMH KaYeCTBO IIOUCKA CTaJI0 OYEHb BEICOKUM.
B maremaTmueckoM OCHOBAHHMM OHTOJIOTMM JIEKMT TaK Has3blBaeMas JECKPUIITHBHAs JIOTHKa
(pazmen MaremMaTMKM), Ipejnojararomias, urTo Jro0as wuHpopMalus, BbICKa3aHHAs Ha
€CTECTBEHHOM $I3bIKE, MOXET OBITh MPE/ICTAaBICHA B BUJI€ LENOYKU TPUILJIETOB:

Ob6bekT

g npegukar

OTtpbIBOK U3 cTUXOTBOpeHus «/lom, koTopslii moctpoun Jlxkek...» (mep. C.5. Mapiaka).
Bot nom,
KoTtopsiit moctponn I:kek.

A 5TO NMIIIeHHIA,

Koropas B TEMHOM 4yJ/1aHe XPAHUTCH
B nowme,

Koropsiii noctponn Jl:kek.

OnucaHHbBIE B CTUXAX OTHOIICHUS MCXKAY pa3IMYHbBIMH CYIITHOCTAMU MBI MOXKEM NPCACTABUTL B
BUJIC OHTOJOI'NH.
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HaXOOWTCA B XPaHWTCA B

OHnrosorust npezacTaBisieTcss B BUAE Ipada, BEpIIMHBI KOTOPOrO 3TO CYLIHOCTH, a pedpa —
OTHOIICHUS MEXIY CYIIHOCTAMU. CUHuTaeTCs, YTO J1I000€ YyTBEPKICHUE Ha €CTECTBEHHOM S3BIKE
MOJKHO TPEACTaBUTh B BUJE MPOCTHIX MPEUIOKEHUH, U3 KOTOPHIX MOXKHO M3BJI€Ub CYIIHOCTU U
oTHOWIEHU Mexay HUMH. EcTh nBa ocHOBHBIX uHCcTpyMeHTa: RDF (Resource Description
Framework) umn OWL (Ontology Web Language). OWL no3BossieT 10noJHUTETLHO ONHUCHIBATH
JOTMYECKHe TpaBWwia Haja JaHHBIMH. OHTOJOTMHM (B OTJIMYME OT OOBIYHBIX 0a3 JaHHBIX)
MO3BOJISIIOT HAXOAUTh CKPBIThIE 1aHHBIE. OOBIYHBIE XOPOLIO MOAXOIAT Ul OMCKA KOHKPETHOM
uHpopmanuu, a 6a3pl 3HAHUH HYKHBI TaM, /i€ HAJIO BBIABIATH HOBBIC 3HAHUS, HAIPUMEp, B
cucTeMax NOJIEP>KKH MIPUHATHS PeIIeHUH (3KCIIEPTHBIX CHCTEMaXx).
Cuna OHTOJNOTMH TMPOSBISIETCS B TOM Cllydae, €Cld HOJPOOHO M KAaueCTBEHHO OIMCAHBI
B3aUMOCBSI3M MEXJy €€ OJJIEMEHTaMH, C HCIOJb30BAHUEM MAaTeMaTH4YecKOro ammapara
JECKpUIITUBHOW Jioruku. Hampumep, Uil OTHOLIEHMM MOXHO 3aJaTb HUX CBOWCTBA
(byHKIMOHATBEHOE, TpaH3UTHBHOE, pediiekcuBHOE). M TOrma MOKHO aBTOMAaTUYECKH W3
OHTOJIOTHH H3BJIEKaTh (DaKThI, ITOT MPOIECC HA3bIBACTCSI PU3OHUHT (reasoning), eCTh THUIIOBBIC
QITOPUTMBl PU30HUHIA, OCHOBaHHbIE Ha Tpadax. Bo3MoXHbIE NpPUMEHEHHUS: YTOUYHEHHE
XapaKTepUCTHK OOBEKTa M BBIIEICHUE M3 HA0Opa MOXOXKHX OOBEKTOB YHHKAIBHOTO, MOUCK
MIOXOKUX OOBEKTOB, IIOHUMAHUE TEKCTa» U OTHECEHHE TEKCTa K OIpPE/eJIeHHOMY Kiaccy,
nomoiib B NLP 3amauax (NER, Relation Extraction), aHanu3 KOpHEBBIX NMPUYHH, BBISBICHHE
MaTTepHOB B AaHHBIX. Hambonee mNOMyJSpHBIM pPENaKTOp OHTOJIOTHH, MOIECPKUBAIOIINMA
pu30HUHT, 3T0 Protégé. CymecTByIOT U Ipyrue HHCTpyMeHThI, HaripuMep: IBM Watson, Wolfram
Alpha.
Co3naHue mporecca OHTOJIOTUN OOBIYHO BBIMOJHSACTCS BPYYHYIO, CHJIAMH 3KcrepToB. OHaKO
€CTb M INpHMEpbl ABTOMAaTU3UPOBAHHOI'O CO3/IaHMs OHTOJOIMH Ha OCHOBE HUMeRIuXcs 0a3
3HaHuil. OTKpBITHIE Tpadbl 3HaHMH (10 cocTosHuIo Ha kKoHer| 2021 roga, mo nanueM The Linked
Open Data Cloud):

¢ DBpedia;

* Yago + wordnet.princeton.edu;

e  WikiData;

® OrtkpeITble 0a3bl 3HaHWI, B TOM 4YHUCJE MpeIMETHbIE W OTpaciieBble 0a3bl 3HAHUM,

HanpuMmep, meaunuHa: BioPortal, Bio2RDF

OnucaHHbIE BbIIIIE UHCTPYMEHTHI CO/IEPKAT pa3InYHbIEe METO/IbI paboThI ¢ OHTONOTUAMU. OTHAKO
HauboJee MOMyJISIPHBIM HHCTPYMEHTOM siBIisieTcst Protégé.
[Iporpamma Protégé nns coznanusi, pefakTHPOBAHUS M UCIOJIb30BAaHUSI OHTOJIOTHIl pa3paboTaHa
B CT9H(pOPACKOM YHHMBEPCHTETE, pacHpocTpaHseTcsi OecIIaTHO, ee MOXKHO CKadaTh cebe Ha
KOMIIBIOTEP M0 CCBUIKE, JIMOO BOCIOJIB30BaThCA web-Bepcueit. Ha odunmanbHON cTpaHuiie
MOKHO CKauaTh apXWMB JUIsI HMCIIOJIb30BAaHMs Ha JIOKAJIbHOM KOMIbIOTepe. BakHo oOpaTHTh
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https://webprotege.stanford.edu/
https://protege.stanford.edu/products.php

BHUMaHHE Ha OINEPALMOHHYIO CUCTEMY M pa3psHOCTh mnpoueccopa (64 wnu 32). AxTyanbHas
Bepcus Protégé - 5.5, mpu HE0OX0IMMOCTH MCIIONB30BaHUS 32-pa3psiTHONM BEPCUM HAJIO BHIOPATH
6osiee HU3KYIO BepcHio Protégé, nanpumep 4.3. Daiin apxuBa BRIMIAIUT CIETYIONUM 00pa3oM.

| Protege-5.5.0

Haa MoaennTteca Bua
™ > J7oT KOMNbtoTep » [flokymeHTsl *» Tools » Protege » Protege-5.5.0
Nwma [ata nameHeHuns Tun Pazmep
app 29.10.2021 12:29 Manka c dpainamm
bin 29.10.2021 12:29 MNanka c dainamm
bundles 29.10.2021 12:29 Manka c dainamm
conf 29.10:2021 12:29 Manka c danamu
jre 29.10.2021 12:29 Manka c dairnamu
plugins 29.10.2021 12:29 Manka c daitnamu
= Protege.exe 29.10.2021 12:29 Mpunoxxerue 130 Kb
:_ﬂ Protege.exe — Apubik 29.10.2021 12:30 Apnbik 2 Kb
. Protege.l4j.ini 29.10.2021 12:29 MapameTpbl KOHUrY... 1Kb
. run.bat 29.10.2021 12:29 MakeTHbil daiin Win... 1Kb

MoxHO pazapXuBHpPOBaTh B JIOOYIO Tamky W 3amycTuTh (aiin Protégé.exe. Temepp MOXKHO
HAa4YMHATH CO37aBaTh OHTOJOTHH.

PexomMeHnaanum no BINOJHEHUIO 1a00paTOPHOi padoThI.
Coznmanmne u paspabortka oHTosoruid ¢ moMomibio s36ikoB RDF/RDFS m OWL, a tarke
BoinosiHeHne SPARQL-3anpocoB Bo3MokHBI B pefaktope Protégé .

<4 learning (http:// icweb.org/ logies/2017/0, g) : [http:// nticweb. 8/ ies/2017/0/untitled-ontology-29] e . [
File Edit View Reasoner Tools Refactor Window Ontop Help
g [T T e = r——
Active Ontology x | Classes x| Object Properties x| Data Properties x | i byclass x| OWLViz x  OntoGraf x| SPARGL Query x
Ontology header: MEEER Ontology metrics: MEEH
Ontology IRT http: /fwww.semanticweb.org fvva/ontologies/2017/0 learning Metrics -

Ontology Version IRT Axiom 184

Logical axiom count 134 =

Class count 6

Object property count 4

Data property count 10

Individual count 30

DL expressivity ALH(D)

Class axioms
SubClassOf 2

Ontology imports | Ontology Prefixes |Gnnu‘a| class axioms

Value
http: fiwww org/vva/antak /2017/0/learning# -
owl htto: fwww.w3.0rg/2002/07foml ]
rdf http:fjwww.w3.0rg/1999/02/22rdf-syntax-ns# 3
rdfe hittp: /fwww.w3.0rg/2000/0 1/rdf-schema= w
xml http: fjwww.w3.0rg/XML/1998 /namespace

Mo Ressoner set. Select a reasoner from the Reasoner menu [ Show Inferences

Puc.1. Penakrop onronoruii Protégé
[lepen co3maHuMeM OHTOJOTHH HEOOXOAWMO HACTPOHUTH OTOOpaKEHHE B OKHE MPOTPaMMbI
HEO0OXOIMMBIX BKIIAJIOK.
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<4 learning (http://www.semanticweb.org/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29] E@g
File Edit View Reasoner Tools Refactor [Windcvw] Ontop Help

> @ learning (http: //fwww. se Views » - » A

Active Ontology x | Classes = | Object Fropei Tabs » v Active Ontology LTQ;ATREL Query x
Ontology header: Greale new b Entities MEmE N Ontology metrics: TEEE
v Cl
Ontology IRI http: /fwww.semantic Delete custom tabs... 7 asses Metrics -
- Object Properties
Ontology Version IRT Import tab... Y P Axiom 184
Export current tab... vV Data Properties Logical axiom count 134 =
Annotation Properties i i 1
Class matrix Class count 6
Reset selected tab to default state 3
v Individuals by class Object property count
: . Data property count 10
Capture view...
g Propeilymens Individual count 30
Timestern log | console Individuals matrix DL expressivity ALH(D)
v OWLViz
RO o Class axioms
DL Query
Look & Feel OWLAX SubClassOf 2
Refresh user interface ROWLTab
Ontop Mappings
SWRLTab -
OntoGraf
Ontop SPARQL EE
Debugger
SQWRLTab
Prefix Value v SPARQL Query
http:/fwww.semanticweb. o Ontology Differences F i
owl http:/foww w3, 0rg2002/07 oW
rdf http:/fwww.w3.0rg 1999/02/22rdf syntax-ns# 3
rdfs http:/fwww.w3.0rg 200001 /rdf-schema# W
xml http:/fwww w3, 0rg/XML/1998 fnamespace >

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

Puc.2. Bei6op oToOpakaeMbIX BKJIAJJOK
Ha3nauenue Bkiagok:
- Active Ontology — orobpaxenue IRI, o0mux xapakTepuUCTUK (KOJIUYECTBA AKCHOM,
KJIaCCOB, CBOMCTB, OOBEKTOB | T.I1.) M aHHOTAI[H OHTOJIOTHUH,
- Classes — IpoCMOTp M pelakTUPOBAHHE KIIACCOB,;

- Object Properties — mpocMOTp ¥ PETAKTUPOBAHUE CBOMCTB-OTHOIICHUN MEKTY
WH/IUBUIAMU;

- Data Properties — mpocMOTp 1 peJaKTUPOBAHNE CBOMCTB-TaHHBIX WHIUBU]IOB;

- Individuals by class — mnpocMOTp M pemakTHpPOBaHUE SK3EMIUIIPOB KJIACCOB
(MHAMBUIOB);,

- OWLVis u OntoGraf — Bu3yanuzaiusi OHTOJIOTHH B BUIE Tpada;
- SPARQL Query — BBITIOTHEHHUE 3aITPOCOB.
Knaccel co3natorcst Ha Bkianke «Classesy». J[00aBUTh HOBBIN (yAadUTh UMEIOLIUICS) Ki1acce
WIN TOAKJIACC MOXHO C IIOMOIIBI0 KHOMOK IAaHEIW WHCTPYMEHTOB WJIM BBIOOpA IyHKTa
KOHTEKCTHOT'O MEHIO.
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<4 learning (http://www. ticweb.org/vva/ontologies/2017/0/learning) : [http://www.se: icweb.org/vva/ontologies/2017/0/untitled-ontology-29] E@lﬂ

File Edit View Reasoner Tools Refactor Window Ontop Help
Active Ontology x Classes x Object Properties x DataProperties x Individuals by class x OWLViz x OntoGraf x SPARQL Query x
Class hierarchy }'Classh‘etu(hy (inferred) Annotations | Usage

naHeﬂb VIHCprMEHTOB ] Asserted v | show: [V this [V]disjoints [V] named sub/superdasses

p

= ® owl:Thing Found 14 uses of npenonaearens
rpynna = ) npenopasarenn
AMCUMNNWHA npenoaasarens
kadenpa npenoaasarens SubClassOf uenosex
Eenoaex

oorr 5 # 4 npenopasatennl
A Add Subclass # 4 npenopasarens2
Add Sibling Clas t # 4 npenopasarenn3
Add Subclasses... = apenopacy E
mmnpenogaert Domain npenoaasaTens
Change IRI (Rename)... Ctrl+U
Cop
Copy sub-hierarchy as tab indented text

Duplicate class... Ctrl+Shift+C

Convert to primitive class Ctrl+P

yenosexk
Convert to defined class Ctrl+D
Make primitive siblings disjoint Ctrl+)

Remove disjoint classes axioms for subclasses...

@ npenopaearensl
@ npenopasarenn2

< ‘ @ learning (hito emanticweb.org ontologies /20 17/0/learning, - Search... IA

m

m

No Reascner set. Select s reasoner from the Reasoner menu  |V/| Show Inferences

Puc.3. Bximagka «Classesy»

B OWL 6a30BbIM KIacCOM, Ha OCHOBE KOTOPOTO CO3JIAIOTCS KJIACCHI OHTOJIOTHH, SIBISICTCS
knacc «owl:Class». OcrtanbHble KIAcChl MO OTHONICHHIO K HEMY SBISIOTCS JOYEPHUMU
nonkinaccamu (anri. Subclass). Kiaccer omHoro ypoBHs uepapxuu B Protégé HaspBaroTcs
poactBeHHbIMH (aHrd. Sibling Class).

Ha Briagke «lIpumenenue» (anrnm. Usage) [uist kiacca, BBIIEJICHHOIO B HMEpapxuu,
0TOOpaxkaeTcs ero CBsA3b C POAUTEIHLCKUMU U TJOUEPHUMH KJIaCCaMHU, €0 CBOMCTBA, IK3EMILISPbI
U T.IL

B nmpaBoit HmwkHel mnanenn «Omucanue» (aHra.  Description) MOXHO — yKa3aThb
JIOTIOJTHUTEJIbHBIE XapaKTePUCTUKU Kilacca. Hampumep, ero sKBUBAJIEHTHOCTH JIPYTHM KJlaccam
(anrn. Equivalent To) unu HEBO3MOXKHOCTh NMPUHAAIEKHOCTH JK3EMIUISIPOB Kilacca JAPYTUM
kiaccam (anri. Disjoint With) — 3ampeT MHOXECTBEHHOTO HACJICIOBAHMSI.

CBoiiCTBa KJIaCCOB U MX dK3eMIUTApoB (npeaukatsl RDF-Tpoek) nensTcs Ha ABa BUaA:

- CBOICTBa-OTHOLIEHUsI 33/1al0Tcs Ha BKiIanke «Object Propertiesy m ompenemnstor
HEKOTOphIE OTHOIICHHUS MEXAYy JABYMS HWHAMBHAAMHU (PK3EMIUISIpaMU KIAccoB), T.€.
cy0bekToM 1 00bekToM RDF-Tpoiiku OyayT HHAMBHIBL

- cBOlicTBa-IaHHbIE 33/1a10Tcs Ha Bkiazake «Data Properties» u onpenensitoT HEeKOTOpbIe
(akTHUeCKUEe XapaKTEPUCTHKH WHAWBUIOB (PK3EMIUISIPOB KJIACCOB), T.€. CYyOBEKTOM
RDF-1poiiku OyaeT uHAMBHI, a OOBEKTOM 3HAUCHHUE XapPAKTEPUCTUKU B BUJIE CTPOKH,
qHcia, AaThl U T.11.

Coznanue W pelakTHPOBAaHHE CBOMCTB-OTHOILICHHWH BBIMOIHSETCS Ha Bkiagke «Object
Properties».
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<4 learning (http://i i g/vva/ ies/2017/0/ ing) : [hitp://y i org/vva/

Joay-251 (=] E fmt”

ies/2017/0/untitled

File Edit View Reasoner Tools Refactor Window Ontop Help

> ® learning (http://w semanticweb.org/vva/ontologies/2017/0 learning) - 'y

Active Ontology x[clases x[object ‘oper tie x[Data opertis x] fividuals by class x‘OWLVR x[ontoﬁaf x[SPARQLQuy ]
Object property hierarchy: npenoaaet MBEE }Annotauong ['[gage

Yo I Ao tations: npenoazeT IEEE
~ mm owl:topObjectProperty Aanotations i
BN NpYXUT
®m paGortaer
W yuMTCA
Characteristics: npenogasT [ HEE Xl Desciption: npenogaet MEEE
[] Functional Equivalent Ta

Inverse functional

[ Transitive
- In of
| Symmetric
[ ] Asymmetric Domains (intersection)
¢ npenogaeartens
[ Reflexive
[ Irreflexive Ranges (intersection)

@ aucuunnuua

Disjoint With

No Reasoner set. Select a ressonar from the Reasoner menu  [/| Show Inferences

Puc.4. Brmanka «Object Properties»

Jomen (anrn. Domain) yka3biBaeT, 3K3eMIUIIpbl Kakux KkiaccoB B RDF-tpoiike npu
WCTOJIb30BAaHNH JAHHOTO CBOWCTBA OYAYT BBICTYNATh B Ka4eCTBE CyOBEKTOB, a TUAra3oH (aHII.
Range) — B kauecTBe 0OBEKTOB.

Ha manemn «Xapakrepuctuku» (anri. Characteristics) BBIOMPArOTCS JTOTOJHUTENBHBIC
XapaKTepUCTUKH CBOMCTBa: TpaH3UTHUBHOCTH (aHri.Transitive), CHUMMETPUYHOCTb (aHIJ.
Symmetric), pednexcuBaocTh (anrit. Reflexive) u T.11.

Coznanue v pelakTHpOBaHNE CBOMCTB-AaHHBIX BBIIOJHSETCS Ha BKiaake «Data Propertiesy.

<4 learning (http://www. i .org/: logies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29] @M
File Edit View Reasoner Tools Refactor Window Ontop Help

[ < @ learning (htip:/jwww.semanticweb.org/vva/ontologies/20 17/0/learning) - A

Active Ontology x | Classes x | Object Properties [Data Properties x | Individuals by class x| OWLViz x | OntoGraf x ] SPARQL Query x|

Data property hierarchy: crpana iZIols] | Annotations | Usage
[ Asserted « | WEELERSIERE] DIEEE
= m® owl:topDataProperty Show: [V] this [V] disjoints
B mmanpec Found 18 uses of cTpaHa -
== oM =
BN kBapTMpa

N npenogasaTens1 ctpada "Poccusa”
B HaceneHHbIA_NYHKT . 3 e >

pa

= 4 npenogaBatennl ‘

lL..m

- ynnua = W crpaHa

- uma B cTpaHa Range: xsd:string

BN OTUECTBO L cTpaHa

B non BN cTpana Domain uenosex

= hamunua BN cTpaHa SubPropertyOf: agpec =
Characteristics: cTpaHa [ 5= = § Description: cTpaHa [ =] es)
| Functional Enuivalent To
] !

SubProperty Of

BN appec

Domains (intersection)

@ uenoBex

Ranges

@ xsd:string

Disjeint With

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

Puc.5. Bxnagka «Data Properties»
JloMeH yka3bIBaeT, Ul JK3EMIUIIPOB KaKMX KJIacCOB JAaHHOE CBOMCTBO MOXET OBITh
UCIOJb30BaHO. J[Mana3oH 3a7aeT 00JacTh JOMYCTUMBIX 3HaUeHUH (TUM JaHHBIX U OTPAHUYEHUS),

KOTOPBIE MOYHO YKa3bIBaTh Ul JaHHOT'O CBOMCTBA AK3EMIUIAPY Kilacca. TUIl JaHHBIX BBIOMpaETCs
13 CTaHAapTHbIX TUIIOB XML.
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<€ cTpaHa u

| Built in datatypes | Data range expression

® xsd:float -
@ xsd:hexBinary

® «sd:int :
® :sd:integer |ﬂ
® xsd:language
® xsd:long

® xsd:Name

| ok || cancel |

Puc.6. OxHO BBIOOpA THMA JAHHBIX
ABTOMAaTHYECKOE MOCTPOEHHE M OTOOpakeHHe rpada OHTOJIOTHH U B3aUMOCBS3EH MEXITY
KJIacCcaMU BBINOJNIHAETCs pu BeIOope BKiagok «OWLVizy n «OntoGrafy.

uties x| Individuals by class % | OWLViz x| OntoGraf x| SPARQL Query x| srties x| Individuals by class % | OWLViz x| OntoGraf = | SPARQL Query x
OWLViz: owl:Thing
AVEOAKD <D s

| Asserted hierarchy | Inferred hierarchy |

A BREALALGLI A A/ ET | @B E

HDEHOAEEETBEE:)

owl: Thing

rpyrnna

o |B. npenoaasaTtent
a) OWLViz 0) OntoGraf

Puc.7. Bapuantsl rpaguueckoro oToopaxxeHus OHTOJIOTHH

[lepen 3ammceio Ha auck (myHKT MeHio «File / Save as ...») MoxHO BbIOpaTh Qopmar
(HOTaAIUIO) XpaHEHUs] OHTOJIOTHH.

e —
Select an ontology format g

Choose a format to use when saving the 'students’ ontology.

(If you are unsure as to what format to choose, we
recommend that you use the standard RDF/XML format, or a
widely supported format such as Turtle)

[Turtle Syntax

| |owL ML syntax ||
ﬁDWL Functional Syntax

Manchester OWL Syntax

OBO Format

LaTeX Syntax
JSON-LD

Puc.8. Beibop popmara xpaHeHUs OHTOJIOTHH
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3a11anml AJI BBIIMIOJTHEHUSA U METOAUYECKUE PEKOMEHIAlUU:

Co30anue npoexma
B kauectBe mpumepa pacCMOTPUM CO3/1aHUE OHTOJIOTHMHU POJICTBEHHBIX OTHOIIECHHM, TO

€CTh OHTOJIOTUH, KOTOPAsl TO3BOJISIET OMKUCHIBATH POACTBEHHBIE OTHOIIEHUS MEXTY JIFOJIbMU
Jlns pemieHrst JaHHOM 3a/1a4y BBIIOJHUM CIIEAYIOLIEE.
1. 3ammycTute peraktop Protégé (HyxHO 3amycTuTh daitr Protege.exe v run.bat)
[Tocne 3amycka mporpaMMbl Bbl YBHJIUTE BOT TAKOE CTAPTOBOE OKHO.

<4 untitled-ontology-6 (http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitled-ontology-6) : [http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitl...

- ] X

File Edit View Reasoner Tools Refactor Window Help

@ untitied-ontology-6 (http://www.semanticweb.org/ychemyshoviontologies/2021/11/untitled-ontology-6 ¥ Search

Active ontology t"Entitiss liCIassu l]Objact properties l]lndividuals by class x ;DLQuefy x

Ontology header M= ® X § Ontology metrics (@l =10

Ontology IRI http:/www.semanticweb.org/ychernyshoviontologies/2021/11/untitied-ontology-6 Metrics

Ontology Version IRI

Annotations

Ontology imports ' Ontology Prefixes [Geneml class axioms ]

Imported ontologies @i = 10)E|

Direct Img

To use the ressoner click Ressoner > Start ressoner v Show Inferences B

Tyt Bce Hanucano Ha Il Java u Ha aHTIIMIICKOM, HO U1l IOHUMAaHUS IPOUCXOASALIETO

IOCTATOYHO AaHTJIMHUCKOTO.
Jlnist kaxkaoro npoekTa ecth yHuKanbHbIN uaeHTudukarop IRI (Internationalized Resource

Identifier).
Protégé mo3BoJisieT 3amKMChIBaTh TPUILIETHI, TO €CTh TPOWKH BUAA «CYOBEKT-IIPEIUKAT-

00BEKT.
Paznen «CymHoctuy (Entities) mo3BosieT OnuchIBaTh CyOBEKTHI U OOBEKTHI.

Active ontology = Entities x  Classes x Ok

Datatypes Individuals
Annotation properties
Classes E)bject properties  Data properties

Asserted «

- @ owl:Thing

BaxHbIe BKIIaJKK B 9TOM paszere:
e sx3emmuiipsl kinaccoB (Individuals) 3To 00BeKTHI Ki1accoB, Kak B OOBEKTHO-

OpPUEHTHPOBAHHOM TporpamMmmupoBanuu. Hampumep, kimacc «CepBep», 0OBEKT
«prod-serv-002».
* cBoiicTBa (object properties mim data properties), Toxo>ke Ha CBOMCTBA KJIaCCOB B
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OOII, ogHako B OHTOJIOTMH CBOMCTBA UMEIOT HE3aBUCUMYIO NPUPOAY, CBOWCTBO
HE SIBJISIETCS] HeOTIeIMMbIM OT Kiacca (kak B OOII).
Jl1s mpenukaToB Mbl MOXKEM 3a/1aBaTh Pa3HbIE CBOMCTBA, HAIIPUMED:
*  (yHKUMOHAJIBHBIH;
® 0o0paTHbIN;
®  TpPaH3UTUBHBIN.
ITo onucaHHON OHTOJIOTMM MOKHO IPUMEHATH PU30HEP, KOTOPBIN AAET MPEII0OKEHUS 110
HalJeHHbIM (akTaM (MOXHO MPHUHSTH UM OTKa3aThCs).
OHTONOTHI0O MOXHO COXpPaHHUTh BO BHEIIHUH (hailn, B popmate owl, KOTOpPbI MOKHO
OTKPBITh B TEKCTOBOM PEIaKTOPE U YBUIETH, YTO 3TO Xml.
2. JInst Toro, 4ToObl HA4YaTh MCIIOIB30BaTh OHTOJIOTHIO, HAM HY>KHO BECTH YHHKAJIbHBIN
nnentudukatop IRI (mampumep, http://myontololgy.org/family.owl). Taxxe HeoOxoaumo

Il06aBI/ITB AHHOTAIUI0, HAITpUMEP, «OHTOJI0OTHSA POACTBCHHBIX OTHOIIICHUM
File Edit View Reasoner Tools Refactor Window Help

@ family (http://myontololgy.org/family.owl)
rdfs:comment
Active ontology x | Entities x | Classes x Individuals by class = DL Query x OntoGraf x|
Dntology header: 1[0 =m X § Ontology metrics:
Ontology IRI http:/myontololgy.orgfamily.owl Metrics
Ontology Version IRI Axiom
Logical axiom count
NMa count
< Create Annotation X unt
LRI [ Literal | Entity IRI | IRI Editor | Property values |
-l owl:backwardCompatibleWith ty count

-l owl:deprecated OHTONOMMA POACTEEHHLIX OTHOLWEHWIA

Il owlincompatibleWith
[l owl:priorVersion
-l owl:versioninfo

' C15:COMMent]

-l rdfs;isDefinedBy
-l rdfs:label

-l rdfs:seeAlso

iXioms

3. Teneps (aitsn MOKHO COXpaHUTh, BBIOpaB MyHKT MeHI0 «File / Save»

4. Jlanee HauHeM pa3pabaTbIBaTh OHTOJOIHIO. [Ipeke BCero B OHTOJIOTUM HEOOXOIUMO
OTIPENIENIUTh TaK Ha3bIBaeMbIe KOHIIEITHI I B TEPMHUHOJIOTHH penakropa Protégé - 3To Kmacchl.
Jnist aTOro nepexoauM Ha BKiIaAKy kiaccsl (Classes) 1 BUIUM clieBa aHEIb UePapXUH KJI1acCOB
(Class hierarchy). Crauana cozmagum kiacc «YemoBek». jist 3TOoro HEOOXOAMMO BBIICITUTH
KJIacc, IMOJKIJIAcCCaMU KOTOpOro OyayT BEpXHHE KjacChl Halleidl uepapxuu (B HalleM cliydyae
owl:Thing). Ilocne 3Toro BbI3BaTh KOHTEKCTHOE MEHIO (mpaBoil kHomkoi mbimu — [IKM) u
BbIOpaTh MyHKT «Add subclasses». Kiaccbl Takke MOTYT 100aBIATHCS 11O OHOMY.
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http://myontololgy.org/family.owl

File Edit Wiew Reasoner Tools Refactor Window Help

@ family (http://myontololgy.org/family_owl)

Yenoeek

Active ontology x | Entities x | Classes x | Individuals by class = | DL Query x | OntoGraf |
|Class hierarchy | Class

|Ann0tations | Usage=lﬁ{rmgt-"'.\tiﬂns.]

Class hierarchy: Yenogex 1= m ] g Annotations: Yenosek
= .
ti [=+ Bi Asserted | 4 octations +
¥-- @ owl:Thing rdfs:label
> @ [ Yenoeek

Description: Yenosek

Ecuivalent To & )

5. Jus kmacca «Yenosek» co3zmaaum 4-e monaknacca «MyxuuHay, «KeHinHay,
«Pebenox» 1 «Pomgureinny.
Azt"rixexnniﬂl'ﬂgg x  Entties x Classes = |:Iﬁdiuiﬂual5-ﬁ£}c

|Glass hierarchy C EE'E'.-.hiE[hrqhy'LLnfErrgﬂu

Class hierarchy: PoguTens (2] [ = (] ]
Lo 4 b Asserted
¥ & owl:Thing

¥ {0 Yenoeek
B 0 MeHwmna
B 0 Myx4uHa
b0 PebeHok

>0

6. MbI 3HaeM, 4TO POAUTENH MOTYT OBITH JTMOO Marnou, JIu6o MaMoii, U MO3TOMY B Ki1acce
POIUTENH CO3/TaeM €IIie JIBa JouepHHX kiaacca «Oremy u «MaTby.

7. Kpome Toro, naHHble KJacChl - 3TO HE TOJIBKO POAMTENH, HO €Ile U OAHOBPEMEHHO
SIBJISTFOTCSI KEHIMUHON 1 MYXYHHOH. COOTBETCTBEHHO, ISl TOTO, YTOOBI CAENAaTh 3TH KJIACCHI
noakiaccamMu «MyxuuHbl» U «OKeHIIMHa», HY)KHO Ha)XKaTh HAa 3HAK «1» PAIOM C OMIMEH

SubClass Of B manenu Description 1 BHIOpaTh B M€papXuu COOTBETCTBYIOIINIA KJIACC U HA HAXAaTh
OK.
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|Active ontology = | Entities x | Classes | Individuals by class = | DL Query = | OntoGraf x|

Class hierarchy (inferred) [Annotations Usage |Annqtatipns
Class hierarchy Annotations: MaTb ZIH
Class hierarchy: MaTb =M
Annotations
+* v
t‘ [:+ o ranmes rdfs:label
v @ owlThing Mats
V- @ Yenosek
»- 0 XKeHuuna
P MyxyuHa
»- (0 PebeHok
v Pogurens
i .
- ( Orey
Description: Matb A
Equivalent To
4 Mam X
@ Porpwesis [Class hierarchy | Data restriction creator I Object restriction creator | Class expression editor
@ S, || i Asserted «

General class axiomy v @ owl:Thing

¥-- @ Uenosek
> @
B 0 Myx4nsa
- PebeHok

Instances b @ Poautens

SubClass Of (Anony)|

Target for Key

OK Cancel
Disjoint With

8. Taxxke co3maamMm JaBa moxakiacca «Jloub» m «CelH» mis kiacca «PeOeHok». B
pe3yabpTaTe y Bac 0JKHA MOTYYUTHCA CIAEAYIOIIAsl HepapXHsl KJIacCOB:
Class hierarchy (inferred)
Class hierarchy

Class hierarchy: owl:Thing E@DHEMm

u . Asserted =

v @ SRR
v @ Yenosek
¥ MeHumHa

v @ Poawtens

9. ITocKOIBKY OHTOJIOTHSI COCTOUT Y HAC U3 TPEX OCHOBHBIX 3JIEMEHTOB - 3TO KOHIIEMTEHI,
OTO POJIM U 3TO MHAWBUJIBI. KOHHCHTBI HJIN KJIACChbl MBI YK€ CO31aJIu. Tenepb HYXHO CO31aThb
POJIM HITH CBSI3€i MEXy STUMHU KOHIETITAMHU, HY WJIM B TEPMHHOJIOTHH IAaHHOTO PEJAaKTopa - 3TO
Tak Ha3piBaeMas Object Properties. J[7st 3TOro Hy>»XHO TIEPEUTH B COOTBETCTBYIOIIYIO BKJIQJIKY
«Object Properties». Poau — 3To AByX MECTHBIX OTHOILEHUS, TO €CTh OHU CBS3BIBAIOT pa3HbIE
KOHIICIITHI. AHaJOru4YHO C KJIaccaMH POJIn TOXKE O6T>CJII/IHCHBI B UCPAPXUU U 30CCh HY)KHO OUCHb
XOPOIIO MPOIYyMaTh HEPAPXHIO POJICH, T.K. ITO MEHEee OYeBHIHAS BEIllb, YEM HEPapXHs KIacCOB.

31



[ToaTomy nmaBaiiTe co3/1aJUM KOPHEBOE CBOMCTBO, KOTOPOE OYJET Ha3bIBATHCS «CBSI3aH», TO €CTh
oHa Oyner 0003HaYaTh JFOOOW XapakTep CBA3EH MEXIy JIIOJAbMH, a JOYEpPHHE CBONCTBA
«umeetlloTomkay, «umeetlIpenkay, «sapnsercsalloromkomy, «siBisercslIpeakom

|Active ontology = | Entities = | Classes = ‘ Ohject properties = |

Object property hierarchy: MmeeTCBA3b

T | M Asserted -

V- owltopObjectProperty
e cosa|
b ymeetlloToMKa
b ymeetlpegka
b W aEnAeTCAMNOTOMKOM
b B genaetcallpegkom

31ech NPUHATO UCIIONIB30BATh JJI HA3BaHUN KJIACCOB MMEHA, HAUMHAIOIIHUECS C OOJIBIINX
OyKB, a JUII HA3BaHWI CBOHCTB - C MAJICHBKUX
Tak xkak cBoictBa «umeerlloromka», «umeerllpenka», «saBasercalloromkomy,
«saBigercsallpenkomy SBISIIOTCS TPAH3UTUBHBIMU, T.€. IOTOMOK MOEr0 MOTOMKA - MOM MOTOMOK,
a MpeIoK Moe MpeKa - MOH MPeoK, TO JUIsl 000MX 3TUX CBOMCTB HY)KHO YCTaHOBUTH CBOMCTBO
TPAH3UTHUBHOCTH, IIOCTABUB COOTBETCTBYIONIYIO TaJIOUuKy HanmpoTuB Transitive.
Active ontology = [ Entities = | Classes x \ Chject properties = [ Data properties x | Individuals by class x | OntoGraf

Object property hierarchy: umeeTlpeaka (][0 = (] <] ]Annotations | Usage \
T | & | | 32§ LU ELIR Gl Annotations: nmeeTlpegka

V- owltopObjectProperty
V.- B cBA3aH
.,- umeetTloToMKa rdfs:lahel
b- AaenAeTcAlloToMKOM
b genaetcallpeakom

Annctations

nmeetlpegka

Charac 1[I H ™ [x] § Description: nmeeTlpenka

Functional Equivalent To

Inverse functional

SubProperty Of
= i

Symmetric
: Inverse Of
Asymmetric '
N senAeTtcAllpegkoM
Reflexive
Irreflexive Domaing (irtersection)

A cBoiictBa «umeetlloTomMka» U «sBnsieTcssIIoTOMKOM» B3aMMHO OOpaTHBIE, TO €CTh 3TO
OJIHO U TO € CBOMCTBO, TOJIBKO JIEUCTBYIOIIEE B IPOTUBONOJIOKHYIO CTOPOHY. [ 3THX 1enen

y CBOHCTBAa MOYXHO YCTaHOBUTb XapaKTEPUCTUKY, KOTOpas Ha3bIBA€TCS MHBEPCHOCTb. Toxke
camoe caenaeM u 1 «umeetlIpenka» u «spnsercslIpenkomy».
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Active ontology = | Entities = | Classes = | Ohject properties = | Data properties = | Individuals by class x | OntoGraf = |

Object property hierarchy: asnaeTcallo 2] 0 = m X |Annotations | Usage |

el H = . - LEEELCLVIR Al Annotations: ABNAETCATIOTOMKOM (2] (] = ] ]

V= owltopObjectProperty
V- Bl CBA3aH
- ymeeTToToMKa rdfs:label
b B wmeeTlpeaxa ABNARTCAMNOTOMECM
g lAenaercAlloTomMKomM
- B penreTcAllpegkom

Annotations

o R p—— < B
| |
Functional Equivalent To D | - % Asserted -
Inverse functiol | V- E owltopObjectPropery
SubProperty Of 1 VW CBR3AH

Transitive e | L_JumeerlloTomka

; B pmeetllpegka
Symmetric - - b B A BNAETCATOTOMKOM
Asymmetric ikt [ ] §- = genAetcAllpeaKom
Reflexive Domains (intersectig
Irreflexive

Ranges (intersectiof
Teneps KaXXI0My W3 CBOMCTB HY>KHO JT00ABUTh COOTBETCTBYIOIINE JOUEPHUE CBOIMCTBRA.
Object property hierarchy: nmeetTPoauT 210 = M X]

T | e | Bxd Asserted -

V- owltopObjectProperty
V- cBA3aH
V- ymeetlloToMKa
. E umeeTPebenka
V- W umeetllpenka
Y, .crponurens|
V- W aenAeTcAlloToMKOM
. m aenAeTcAPebeHKOM
V- W penaAetcAllpeakom
- W AEnAeTcAPoOMTENEM

3mech, Takke CBoMcTBA «aABisgercsiPeOeHkoM» U «uMeeTPeOeHKa», a Takke
«wBnsercsPoaurenem» u «uMeTbPoauTens - ’To UHBEPCHBIE CBOWCTBA.

10. JIns kaxaoro cBOMCTBa HAM HEOOXOJIMMO OIpPENeTUTh 00JIACTH MPUMEHEHUS ITOTO
cBoricTBa «Domains» u «Ranges». CBOMCTBO «CBsI3aH» MOYET CBSI3bIBATH TOJBKO JBYX JIFOJICH,
JUISL 5TOTO HY>KHO OTpeAenuTh 31ech «Domains» u «Ranges» kak «HenoBek»
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Active ontology = |Entities x | Classes !J Cbject properties = [Data properties = | Individuals by class = | OntoGraf = |

o D R A el I=]0E] | Annotations | Usage |

iyl =l - - PR CLIR AN Annotations: cBA3aH =10 = ] ]
- owl:topObjectProperty Annotations
R consan .
V- W umeetlloTOMKa rafs:label
L. umeeTPebenka CBA3AH

V- umeetlpeaxa

¢ oW pmeeTPoguTens

V- genAeTcAlloToMKOM Ch ] Hm [ § Description: cBA3aH B =]0E

. W aenAeTcAPeGeHKoM : SUBFTOPETLY U

V- aenaetcAllpeakom Functional

L.l ABNAeTCAPoOMTENEM
Inverse fumi jyerse of
Transitive
5 : Domains (intersection)
mmetric
i ) Yenosek
Asymmetri
Reflexive Ranges (intersection)
. " Yenosek

Irreflexive

11. Temepsr co3maanM 3K3EMIUBIPBI ATHUX KiaccoB. YTOOBI co37aTh IK3EMIUISP Kiacca
HY>XKHO BBIOpaTh BKJIaaKy Individuals u Haxars xkHOnKy Add Individuals. ITocne vero HyxHO

BBECTH UM 4yenoBeka. Jlomyctum mycTh OyayT umeHa MBan, Mapus, Enena, Makcum, Cepreit u
AHHa.

Active ontology x| Entities x | Classes x | Object properties = | Data properties = | Individuals by class x | OntoGraf x|

Annotation properties | Datatypes | Individuals = 4 Anna — http://myontololgy.org/family_ owl#Anna

Classes | Object properties | Data properties Annotations | Usage

Individuals: Anna M= E X W Annotations: Anna 1= m ]
+
. & Annotations
| Apa |
& Elena
& wan
::::iam Description: Anna EmE®& | Property assertions: Anna NEEX
. Sergey Types

Object property assertions

O Wenwmna M uveetPoautens Elena

Same Individual As Data property assertions

Different Indlivicuals

Negative object property assertions

Negative data property assertions

I[J'IH KaXX10ro MMCHU HY>KHO 3a1aThb COBeTYIOHII/Iﬁ THUII, T.C. AJId MY>KCKHUX UMCH — 3TO THIT
((MY)K‘{I/IHa», a JJId dKKCHCKHX — ((}KGHH_II/IHa»

12. Tenepb MbI JOJIZKHBI JJIS1 CO3JaHHBIX HHAWBUIAOB IIPHU IMMOMOIIU OIMPEACICHHBIX HAMHA

poJieil yCTaHOBUTH Kakue-To cBsi3M. [Ipeanonoxum y Enensl y Hac Oyayt poautenu MBan u
Mapus
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{Acti\re ontology = Entities = | Classes x | Ohbject properties = | Data properties x ] Individuals by class x ‘ OntoGraf = |
I

Annotation properties [ Datatypes | Individuals = 4 Elena — http://myontololgy. orgfamily owl#Elena
Classes | Chject properties —| Data properties iAnnoté}]E}»Usage

|

Individuals: Elena M= = =] @ Annotations: Elena & =0
e
. ;8{ Annotations
& Amna
& van
& waria e pee r—
) Description: Elena 113 m1 = § Property assertions: Elena M= %]
& Maxim
. Sergey Types Object property assertions
0 WeHnwmHa
B ymeeTPoguTensa Maria
Same Individual
<4 Elena X
Different Incivic
Ivan
(Tip: Use CTRL+Space to auto-complete names)
oK Cancel

CootBeTcTBeHHO MakcuM u AHsl, Hanpumep, OyayT umMeTh B poautensx Eneny u Cepres
13. Coxpanure Bce u3MeHeHue, BbIOpaB myHKT MeHIo «File / Savey.

14. TIocKoJIbKY OHTOJIOTHS CO3/1a€M HE ITPOCTO JUIsl TOTO, YTOOBI YTO-TO OMUCATH U IIOTOM Ha
3TO NOCMOTPETh. CaMbIM IJIABHBIM U CAMBIM HHTEPECHBIM MEXaHU3MOM B OHTOJIOTHUECKUX CHCTEMAX
SIBJISIETCS. MALIMHBI JIOTUYECKOrO BBIBOZA, TO €CThb 3TO AJTOPUTM, KOTOPBIA YMEET BBIIOIHATH
olepanyy JUCKPELIUOHHON JIOTHKH U IIPY IIOMOIIY KOTOPOI'O MOYKHO BBITIOIHATH Pa3HbIC JTIOTHYECKHUE
orepauuy. MaryHa JJOrM4eCKOro BBIBOZA Ha3bIBacTCsl pu3oHep. B penakrope Protégé cymectByror
HECKOJIBKO pean3alii PU30HEPOB, YTOOBI ONPEIETUTH AJITOPHUTM B MEHIO HY>KHO BBIOPATh BKIIAJIKY
Reasoner. Ho 11 Toro, 4ro6s! OH 3apaboTal HyXHO BBIIOJIHUTH KoMaHTy Start Reasoner, To ecTh
IIOCJIE BBINOJIHEHUS JTOM KOMAaHIbl PU30HEpP IPOAHAIM3HUPYET HAllly OHTOJIOTHIO Ha IPEIMET
LIEJIOCTHOCTH M KaKMX-TO IIPOTUBOPEYMIA, ECIIU BAPYT B IIPOLIECCE CO30AHUS MHIANBUIOB WU CBOVCTB
MBI HAPYILIWIN KaKHe-TO IIPABUIIA, TO €CTh B HALLIEW OHTOJIOTUU €CTh HEKOTOPBIE IIPOTUBOPEYUS, TO
PHU30HEP AAcT HaM 00 3TOM 3HaTh. ECIIM OHTONOrUs HE SABJIAETCS MPOTUBOPEUMBOM, TO OH IMPOCTO
3amycTuT ee. BoinonnuTe komanay Start Reasoner.

B pesynbrare y Bac JODKHO MOIYYUTHCS CIEAYIOLIEE
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Datatypes | Individuals = 4 Anna — http://myontololgy. org/family_ owl#Anna
Annatation properties |Annma1ians | Usage |

Classes | Chject properties | Data properties Annotations: Anna 210 = m X
Individuals: Anna =10

Annctations

¢ =
| ama Wpescription mEm® | Property assertions: Anna MEEE
ry 4 perty
Elena
& wan Types B umeeTPoauTenA Sergey
: “ﬂ”fﬂ ek M ymeetPogurena Elena
T W ceA3ad Ivan
& sergey

Same Individual As

B cpA3aH Sergey

W ceA3ad Maria
Different Individuals
BN cEA3aH Elena

B yvmeetlpegka van

B ymeetlNpegka Sergey

B ymeetlNpeoka Maria

B ymeetlpenka Elena

B apnAeTcAPefeHkom Sergey
B ApnAeTcAPebeHkom Elena
B ApnAeTcAlToTOMEOM Ivan
W AgnAeTcAlloToMEOM Sergey
B apnAetcAlloTomkom Maria

B aenAetcAlloTomikom Elena

CgoiictBa Object properties, KOTOPBIC BBIICIICHBI JKENTHIM IIBETOM, — 3TO CBOWCTBA, KOTOPHIC
MBI HE 33J1aBaJIv ISl TOTO MHIIMBHU/IA U KOTOPbIC OBLIN BEIYMCIICHBI PH30HEPOM.

3ananmue 1

A) ITocTpouTh OHTOJIOTUYECKYIO MOJIETh B penakTope Protége, Brimtouaroinyto He meHee 10
KJIACCOB U MOAKIACCOB. J{JIs1 Ka)KI0T0 Kilacca U MOJIKJIacca ONpeaenTh 3-4 CBOKCTBA-
OTHOIIEHUS U 5-6 CBONCTB-TaHHBIX.

b) [IpenmeTHast 00:1acTh OHTOJIOTHH BHIOMPAETCS IO OTHOMY U3 MEPEUNCICHHBIX BAPUAHTOB (B
cootBeTcTBUU ¢ HOMepoM PO cTyneHTa B CIMCKE TPYIIIIbI):

ABTOMOOWJIH;

CaMOJIETHI,

JKeJle3Hasl Topora;

ropa;

paymna;

MCKYCCTBEHHBIN MHTEIJICKT;

MH(OPMaLIMOHHBIE CHCTEMBI;

MEHUINHA;

CTPOUTENILCTBO;

aCTPOHOMUS;

buzuka;

TypHU3M;

CIOPT

reorpadus;

BOOPY’KEHHBIE CUJIBL;

HEJBU)KHUMOCTH;

XA B W=

N Y Sy Sy S
SANNANE ol
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17.  peknama;
18. UTpOBas UHAYCTPHSL.

Pexomenayemasi imreparypa:

1. [ManemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTennekTyanbHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. ITanpmos. - Camapa : [loBomxckuii
TOCYJJapCTBEHHbIN YHUBEPCUTET TEeJIEKOMMYHUKaUUH U uHpopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun Ib5C [PRbooks.

2. CeicoeB, /[. B. BBeaeHue B TeOpHIO MCKYCCTBEHHOTO MHTEIUIEKTa : ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TexkcT : anekTpoHHbIi // LludpoBoit 06pazoBaTenbHbIHA
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHb JONOIHUTEIBHON JIUTEPATYPBI:

1. AgepuenkoB, B. W. Cucrema @opmupoBanusi 3HaHuii B cpene HMHrepHer :
Mouorpadus / AepuenkoB B. W. - bpsHck : BpsHCkHMII TrocyaapCTBEHHBIH TEXHMYECKHM
yHuBepcureT, 2012. - 181 c. - Kuura Haxonutcs B 6a3oBoit Bepcun DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOoe mocooue : [16+]
/ C. W. IaBnoB. — Tomck : ToMcKkuif TOCYAapCTBEHHBIH YHHBEPCUTET CHUCTEM YINpPaBICHUS U
panuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexum nmocryna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : yueOHoe rnocodue / C. U.
ITaBnoB. — Tomck : ToMcCkuil TOCyZapCTBCHHBIM YHMBEPCUTET CHUCTEM YIIPABICHUSA H
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEIUIEKTA : yueOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHbIil ¢penepanbubiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEeM., ui., TaoII. — Pexum JIOCTyTIA: o MOJNUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cothuk, C. JI. IIpoexTupoBaHue cUCTEM UCKYCCTBEHHOI'O MHTEIJIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — MockBa : MHtepHer-YHuBepcurer MHpopMannoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHslit // Lludposoit obpazoBarenshbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102054.html.

HNuTepHeT-pecypcesl:

1. Bopoiickuit ®. C. NudopmaTuka. DHIUKIONEINIECKUN CIOBAPh-CIPABOYHUK:
BBEJICHUE B COBPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAIMOHHBIE TEXHOJIOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — JoctrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

3. Pomanos I1.C. OCHOBBI HCKYCCTBEHHOI'O MHTEJIEKTa; Y4eOHO-METO/. nocodue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBwl M1 — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Madopmaruka: yueonux/ b.B. Cobonb [u np.] — Usn. 3-e, momomH.

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

IpakTnyeckas padora 6.

ITocTpoenne onTonornyeckoi Mogeau B Protégé. Onpenenenune 3KkBMBaJIeHTHBIX,
HHBEPCHBIX, TPAH3UTUBHLIX PoJieil (CBOICTB) U CO31aHHe LeN04YeK poJieid (CBOiiCcTB)
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Heas 3anaTHst — chopMupoBaTh NpPEACTaBICHHE OO0 UCIOIb30BAHUE PA3TUYHBIX
xapakrepucTtuk Object Property B cBS35SX OHTOJIOTHYECKON MOJIenH B cucteMe Protége.
3anaun 3aHATHSA:
- H3YYHUTh OCOOCHHOCTH OTIPENIEICHNUS SKBUBAJICHTHBIX, HHBEPCHBIX, TPAH3UTUBHBIX POJICH
(cBOIiCTB) M co3/laHUE IIETIOUEK poiel (CBoicTB) B cucteme Protégé;
- HAy4YUTbCS PEAM30BBIBATH PA3IMYHBIC POJIM U CO3aBaTh LIETIOYKU CBOMCTB B CHCTEME
Protégé.

3ananusi 17151 BHITIOJIHEHNUSI U MEeTOAHYeCKHEe PEKOMEHIAu:
OOBEKTHI U CYOBEKTHI B JTFO0AsT OHTOJIOTHH B3aUMOJICHCTBYIO C TIOMOIIBIO CBS3U. JlaHHBIE CBSI3U

BBICTPAMBAIOTCS C MOMOIIBIO JOTUKHU. B penakrope Prot€gé moruka cocTOUT U3 XapaKTEPUCTHK
CBOWCTB

Characteristics: hasTcEI I HM ]

Functional
Inverse functional
Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive

Xapakrepuctuku Object Property oToOpakaroT 3asBIE€HHBIE XapaKTEPUCTUKU IJIsi BEIOPaHHOTO
CBOHMCTBa 00BEKTa. XapaKTEPUCTHKH OTOOpaKaloTCsi B BUIE ciucka (uraxkoB. Eciu dmaskox
YCTAHOBJICH JJIA I[aHHOﬁ XapaKTCPUCTHUKH, OTO O3HAYACT, YTO HEKOTOPASA OHTOJIOTHA 3aﬂeﬁCTBy€T
3Ty XapaKTCPUCTHUKY.

Functional

3necs DYHKIMOHAIBHOE MOXHO PaccMaTpUBaTh KaK OTHOIIEHHE «OJHOTO OTOOpaKCHUS» B
¢byuknun. Ecnu cBolicTBO arpulyTa 00beKkTa ABISICTCS (DYHKITMOHAIBHBIM (OHO3HAYHBIM), TO
JUTSL 9K3EMILISAPa CYIIECTBYET TOJIBKO OMH SK3EMIUISP, CBI3aHHBIA ¢ THM aTpruOyTOM 00BEKTA.

Jean ! Implies Peggy and Margaret

| are the same individual

it
<> Margaret

Oro mnpumep B «PykoBoiactBe», artpubyr oObekra «hasBirthMother» ompenenser
«byHKIUOHATBHBIE» XapakTepucTuku, Torga «Jean hasBirthMother Peggy» u «Jean
hasBirthMother Margaret» moryT comepxath aBa (akra. PaccyxaeHne mpuBOAUT K TOMY, UTO
«[lerrn nu Mapraper - ofHO 1 TO *e auno». Eciu ecTs npyrue GpaxTel, yKa3pIBaroONye Ha TO, YTO

[Ierrn u Mapraper He OJHO U TO K€ JIULIO, 3TO IPUBEAET K IPOTUBOPEUUSIM.
Inverse Functional
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O3HauvaeT, 4To CBOWCTBO, 0OpaTHOE BHIOPAHHOMY CBOMCTBY (HE3aBHCHMO OT TOT0, OOBSBICHO
OHO SIBHO WJIM HET), sIBIsieTCS (QYHKIIMOHAIBHBIM. J[pyruMu ciioBaMu, JUIsl STOTO WHAWBUAYyMa
MOXET CYIIIeCTBOBaTh He OoJiee OJHOM BXOJsIIeil cBs3H B cBoiicTBe. OOpaTHTe BHUMAHUE, YTO
€CITM B Ka4eCTBE BXOJSANINX 3HAUSHHIA /ISl CBOMCTBA YKa3aHO HECKOJBKO JIHII, TO OTH 3HAYCHUS
OyayT paccMaTpUBaThHCS Kak 0003HAYAIONIUE OJUH U TOT e OOBEKT.

Transitive

Tpan3uTHB onpenesseT TPaH3UTUBHOCTh CBOMCTB 00bekTa. Ha cremyromeM pucyHke NpuBeieH
IpUMep, B KOTOPOM MpeJroaraercs, 4To arpudyt oobekra «hasAncestor» UMeeT CBOICTBO
«Transitive».

William

e’?‘ot §>

Matthew

Symmetric

CHUMMETpHUUHBIH onpeaesnsieT CHMMETPUIO CBOMCTB 00beKkTa. Cpen 4IeHOB CEMbH, €clii Y MAThIO
ectb Opat/cectpa (hasSibling) mo umenn Gemma, y J[»KEMMBbI, €CTECTBEHHO, TaKXe €CTh
opat/cectpa (hasSibling) mo umenu Matthew. MbI MOXeM ompenenuTh, YTO aTpuOyT O0OBEKTa
«hasSibling» siBsIeTCS CHMMETPUYHBIM, TOT/Ia HAM HYKHO OOBSIBUTH TOJIBKO OJIUH (DaKT, a APYron
(hakT BO3HUKAET €CTECTBEHHBIM 00pa30M U3-3a «CHMMETPUN» aTpuOyTa O0OBEKTA.

Asymmetric

YTBepKIaeT, 4To BHIOPAaHHOE CBOMCTBO SIBIISIETCS aCHMMETPHYHBIM. THTYUTHBHO 3TO O3HAUaeT,
4TO €CJIM MHAMBUJ X CBSI3aH C MHIMBHJIOM Y, TO MHIUBHU/ Y HE CBA3aH C MHIMBUAOM X IO TOMY
7K€ CBOWCTBY.

AcCUMMETpHIO TaKKe Jierde MOoHATh, Hampumep, arpuOyT hasChild Henb3st ompenenuTh Kak

CUMMETPUYHBIN.
hasChild

Jean ~-_ hasChild __--~ -~ “Matthew

Reflexive

YTBepkIaeT, YTO BHIOPAHHOE CBOMCTBO SIBIISETCS pe(IIEKCUBHBIM. YTBEpXKJIEHHE O TOM, UTO
CBOWCTBO sIBJISIETCS pe(IeKCUBHBIM, IPUBOIUT K TOMY, YTO KayKAbIH OT/IEIbHBIM HHANBU CBSA3aH
¢ camuM c000¥ uepe3 3TO CBOMCTBO.

oWs knows WO

Irreflexive
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YTBepKIaeT, YTO BEIOPAHHOE CBOMCTBO SBIISETCS HEpe(IEKCUBHBIM. Y TBEPXKACHUE O TOM, YTO
CBOMCTBO SIBJISIETCSl HEpe(DIIEKCUBHBIM, 03HAYaEeT, YTO WHIUBUJ HE MOXKET OBITh CBS3aH C CAMUM
co0oii yepe3 3TO CBOMCTBO.

weQf isMotherof

-

Irreflexive onpenenser HEOTPaKaeMOCTh CBOUCTB 00BEKTa, 3TO 03HAYAET, YTO CBOMCTBO OOBEKTA
HE MOJKET OIMUCAaTh OTHOIICHHS MEXIy CaMHM SK3eMILIIpOM M camuM coboit. Hampumep,
isMotherOf.

Saz[annﬂ JJIs1 BBIIIOJITHCHUS U METOAUYIECCKUE PEKOMCHAAINN :

B naGoparopnoii padote 4 OblIa cO31aHa OHTOJIOTUS POJICTBEHHBIX OTHOIICHH, COCTOSIIIAs
U3 CBSI3EH «IIPENOK-MOTOMOK». [103TOMYy BHauaie naBaiTe MPOAHATU3UPYEM ATH OTHOLICHUSX.
[lepBoHaYanbHO B @aHTOJIOTUM OIPEETICHBI OBLIM YEThIPE BH/IA OTHOIICHHI Win posielt, i Object
Properties, kak OHH Ha3bIBAIOTCS B TEPMUHAX OHTOJIOTMYIECKOTO pefakropa Protégé. Dro:
aenaemcallpeokom
aenaemcallomomkom
umeemlIpeoxka n
umeemllomomka.
Ecnu mpoaHanu3upoBaTh CEMAHTUKY 3THUX OTHOIIEHHH, TO MBI C BaMU IOHMEM, 4YTO
sersiThesl [pekam u umetblloTOMKa - 3TO OHO U TO 7K€ CBOMCTBO MJIM OJIHA U Ta KE POJIh

ssrseTcslIpenkom spisieTcalIpenkom
nmeetlloTomka nmeetlloromka

sBisieTcsal loToMKoM spisieTcalloTomkoM
nmeetlIpenka nmeetlIpenka

[HeiictBurensHo, ecnu Enena nmeer MBaHa B kauecTBe Ipelka, TO OJHOBPEMEHHO OHA
ABJACTCA ITIOTOMKOM 3TOI'O K€ MHAWMBH/IA. HOBTOMy I.[GJ'IGCOO6p33HO YCTaHOBUTH 5KBUBAJICHTHOCTH
CBOMCTB MEXIy MPeIKaMH U TOTOMKAaMHU.

1. JInst Toro, 4roObl yCTAaHOBUTH DKBUBAJICHTHOCTh HYXKHO BBIOpATh COOTBETCTBYIOIIEE
CBOICTBO, 3aTeM B pazzene Description BeIOpaTh 3Hak + HarpoTus myHKTa Equivalent To
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Active ontology x | Entities x Classes x | Ohject properties x | Data properties x | Individuals by class x | DL Query x  OntoGraf x SPARQL Query

Annotation properties = mm ymeetllotomka — http //myontololgy org/family owl#hasDescendant
(Classes  Object propemes Annotations | Usage |

Object property hierarchy: nwee [2][11H ®[X] @ Annotations: uMeeTIIoToMKa

5 -
T— :n- N Asserted ~ Annotations §
V- . owl:topObjectProperty rdfs:label
V- W cBA3aH n
Rt cermoronal nueeToTomka

b- uneetllpegka
¥ W ABNAETCAMOTOMKOM
- agnaetcallpenkom

Characteris 2] [ = ® [ § Description: umeeTloToMKa

Functional Equivalent To Q
Inverse functional € wmeerlotomka X
v Transitive
g =S Asserted ~

S imetic V- owl topObjectProperty
Asymmetric V- cBRizaH

b W umeetTloTomka
Reflexive ¥ W umeetllpenxa

) W asnaetcalloToMkom
Irreflexive gl sonsiercallpenxou|

Inverse Property

OK Cancel

ielick Ressoner > Start ressoner | v Show Inferences

3KBI/IBaJ'IeHI_II/IIO HCO6X0)II/IMO YCTaHOBUTDH JIJISI BCEX CB)ISGI/I KaK noxa3aH0 PUCYHKE.

Lpject propet v Erarchye et loTome

'E:| &, N |Asserted ¥

¥ mmowl:topObjectProperty
¥ W canlan
HHMeeTlloroMKa Aannercallpegkom
= ymeetPebenxa
¥ mumeetlipeaxa = apnaetTcalloToMKoM
= pMeeTPoaUTenn = ARNAeTCAPebenkomM
¥ mganaercAloToMKoM = nHeeTlipeaka
= pannercaPebenkomn = nmeeTPoanTenn
¥ mmppnnercallpegromn = weeetlloToMea
= panaetcAPoaUTeneM

2. Ecnu mocMoTpeTh Ha CXeMy, TO MOXHO 3aMETUTh 3aKOHOMEPHOCTh: uTo ecinu MBan
SBnsiercs npenkom Enenbl, a Enena spisercs npeakom Makcuma, TO COBEPIIEHHO OYEBUIHO, YTO
WBan B TO e camoe BpeMs sBIsieTCs penkoM Makcuma. A, ecnu Obl y ViBaHa ObLT elie Kakoi-To
TIPEJIOK, TO OH TOXKEe OBI ABJISIICS TIpeIkaM Makcuma U Tak JlaJiee.

—

apiseTcalIpenkom
nmeetlloTomka I .
apisieTcal loToMKoM spisieTcsIloToMKoM m
nMmeetlIpenka nmeetlIpenka

To ecTh MOHATHE TIPE/IKA SBJSETCS TPAH3UTUBHBIM TO €CTh MPEJIOK MOETO MpeKa SBISIETCS
MOMM TIpeaKoM. Tarke aHaJTOrMyHO ¢ MOTOMKaMu. M TakuM 00pazom 3TO JODKHO JIEHCTBOBAThH Ha
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HEOTPAaHUYECHHOE KOJIMYECTBO YPOBHEN BIIOKEHHOCTH.
UroOb1 3amaTh CBOWMCTBO TPAH3UTHBHOCTH, HEOOXOIMMO ITOCTABUTH COOTBETCTBYIOIIYIO

raiouky B nanenu Charachteristics
Characteris 2] [ = @] x]

Functional
Inverse functional
v Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive

CpoiictBa umeerlloromka u wumeerllpenka SBISIOTCS TpPaH3UTHBIMH, TaKKe Kak
ssisercallpenkom u asigercalloromkom. OOpaTuTe BHUMaHKE, YTO JUI POJUTENECH U Julsi aeTel
CBOMCTBA TPAH3UTHUBHOCTH HE YKa3bIBAKOTCSA, IOTOMY YTO peOEHOK MOEro peOeHKa OUEBUIHO HE MO
peOEHOK, TaKkKe, KaK U pOAUTETb MOETO POIAUTENS - HE MO POUTENb.

3. C npyroii cTOpOHBI, KaK Bbl, HABEPHOE, YXKE JI0TaaINCh, €CTh MTOHATHE BHYKOB, 0a0yIIIeK
U JIefylIeK, KOTOpbIE TOXKE HEIUIOXO ObUI0 OBl OTPa3UTh B OHTOJOTMM M U 3TOro Oyaem
UCIIOJIb30BATh TaK HA3bIBa€MbIE IIETIOYKU CBOMCTB. Bo3bMEM Jt00OBIE TPU MHAMBUAA, €CIH MEXITY
HUMH YCTAQHOBJIEHBI OTHOILEHHUS POJUTENb-PEOCHOK, TO IIENOYKAa M3 JBYX TaKMX OTHOLICHUI
SIBJISIETCS SKBUBAJICHTOM OTHOIICHHs1 0a0yIITKH/IEAYIIKA U OTHOLIEHUS BHYKA.

JlaBaiiTe TOCMOTpUM, KakK 3TO OTPa3UTh B OHTOJIOTMUECKOM penakrope. it aTux nenen
JaBaiiTe cHavasa co31aauM cBoiictBa nmeerbadykylenymky u ssiercababymkoii/lemymKoit.

[Tockonbky GalyIika/aeayliKa TOXe SBIAIOTCA MpPEeIKaMU, TO JOTMYHO CO3/1aBaTh JAHHOE
CBOMCTBO Kak BIJIOKEHHOE cBoicTBa umeerlIpenka u ssisercsllpenkoM, mostomy 31ech UX U
CO3JaIuM.

Annotation properties Datatypes Individuals
Classes Object properties Data properties

Object property hierarchy: AasnaeTcarpeakom ElINEmE
T | S || 22§ Asserted ~

v owltopObjectProperty
V- cBA3aH

b yneetloTomka

V.- uneetlpegka
. ymeeTbabywrydeaywry
B wweetPogurens

b I genAeTcAlloToMKOM

A& lnensercallpearou)
B aenaetcAPoauTenem
B senATbcAbabywkondeaywkon

He Oyznem pa3nuvats 6a0yIIKy v ASAYIIKY IO TIONY, TaK KaK 3TO OyJIET C/IeIaHO B KOHEYHOM
UTOTE TI0 TOMY, K KAKOMY KJIACCY MY>XYHHE WM KCHIIMHE OTHOCHUTCS TOT WJIM UHOW MHAUBHI. To
€CTh JJIsl YIIPOIIEHHSI OHTOJIOTHH, He OyJIeM CO3aBaTh OTACIBHYIO POJb I 0a0yIIKK U OTACITBHO
JUTSL IETYIIK], CO3aIMM OJIHY JUIsSi HUX BMECTE.

4. Jlanee HY)KHO OIPEICTHUThH IETIOYKY CBOICTB, Uepe3 KOTOpPhIe OyAET BBIPAKCHA TaHHOE
cBoiicTBO. Tak Kak 0alyIllka M JeAylIKa COOTBETCTBEHHO SIBJISIFOTCS POAWTEISIMH POAUTENICH,
nmosToMy uMeTbbalymikylenyiKy - 3To 3HAYUT UMETh POAUTEISI CBOUX POIUTEIICH.

Ilepetinem B okHO Description W 371eCh BHH3Y €CTh pasfiell, KOTOPBIA Ha3bIBACTCS
SuperProperty Of (Chain), kyqa U Hy)XHO T00aBHTH IIETIOYKY CBOWCTB (BJIO’KEHHAsi B CBOMCTBa
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umeerbabymiky/leaymiky)

Object property hierarchy: umeeTtbatbywkye) Bl M =M X

Annotations: nMeeTbabywkyleayLwky RIS EFE
+*
eIl Asseted v
¥ - owltopObjectProperty
¥ W cBA3laH
> B yneetlloTonka
¥ = umeerllpenxa
e TEQGYUIKY lenyuny |
. yneeTPosMTENA
b B aennercalloTomkom
¥ == sansetcAllpeaKon Description: umeeTbabyuuky/leayi
<o sl sPIEEE p yLukyleyLxy EI=E
- B W . T
Functional
unctional = ymeetlpenka
Inverse functional
Transitive hwrerse. Of
) |
Symmetric % umeetbabywkyleaywky X
Asymmetric Dx
umeetPoguTena o umeeTPoautensa
Reflexive ) - umeetbabywky/leaywky
Irrefiexive
Di OK Cancel

SuperProperty Of (Chain)

umeeTPoauTens o umeerPoaurena SubProperilyOf: nmeerbabymrydeaymry

Taroke mo0aBisieM HETMOUKY U TS CBOMCTBA siBeTcsbadykoii/[emykoii

AenAeTcAPoanTenem o AenAeTcAPoauTenem
= AenATbCABabywkoileyiukoi

OK Cancel

5. MokeM JIOTHUECKH TIPEIONIOKNTh, YTO CBOMCTBA siBisieTcsibalymikoii/lenymkoii Oyner
o0patHbIM cBOMCTBY MMeeTbabymiky/leaymiky. [ToaTomy He0OX01uMO TOOABUTH CIOa HHBEPCHIO
Object property hierarchy: aBnaToc 2] [0 H E X

Annotations: aBnATLCABA0YWKONeAYWKON 1[0 =]
=S M

Annotations
V.- owl topObjectProperty
VW cBR3aH
bW umeetlloTomka
¥ = uneetllpeaxa
| = yveetbabywkydeaywky
B pueerPogurens
bW aenAeTcAlOTOMKOM
v = senaercallpegkoM
WM senaeTcAPoguTEnem
B A BNATLCABabywKonleaywxkon

Asserted -

Characte EIIHE X

<4 asnaThcababyuwikoii/leayuikoii

X

=G

V- owltopObjectProperty

Asserted +

AIEEE

Functional Equivalent To VW cBA3aH
W GparCectpa
3 -
Inverse functional eeTBay » == yueetlloTonka
. ¥ = yneetllpenka

Transitive SubProperty Of L luneerbabymry/leaymky

% - n - umeeTPoguTens
Symmetric asnAercallpl » B BnAeTCATIOTOMKON
Asymmetric i e

inverse Of

Reflexive uMeeTbatyuw)| . ‘@ % O
Irreflexive

Domains

anges

ntersection)

intersection)

OK Cancel _

¥ Show Inferences

6. Tlocne mo6aBnenus cpoiicTB mMeeTbadymky/lenymky u sBnercsbalymkoii/lemymikoi,
HE0O0X0MMO 100aBUTH HHGOPMAITUIO 0 BHYKax. [[is aToro B cBoiicTBo nMeetIloTomka nobaBisemMm
BJIO)KEHHOE CBOMCTBO MMeeTBHYKa, B CBOMCTBO sBIsAeTCAl [oTOMKOM — siBiisieTcaBHYKOM.
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7. JobaBnsiem cBOMCTBY nMeeTBHYKa 1IeTIOUKy
superProperty Of (Chain
B yneetPebenka o umeeTPebenka SubPropertyOf: umeerBuyka

Jnst cBolicTBa SIBNSETCABHYKOM HAMMILKTE HETOYKY CAMOCTOSTEIBHO

8. Tereps HY)KHO CBSI3aThb MOHATHS BHYKOB W 0aOyIek/IeyIeK, Tak Kak Ha CaMOM JIele
ceifyac y HacC OHHM TOKa JIOTMYECKU HE CBS3aHBI, TO €CTh y HAC €CTh OTIENbHAasl JUHUS BHYKOB U
oT/IeNbHas TMHKA O6al0ymex/neaymex. [ 5Toro Hy»HO CO3JaTh MEePEKPECTHYIO SKBUBAJICHTHOCTH,
WHaue TOBOPS HY)KHO IMOKa3aTh, YTO UMEThBHYKa U sBIsThCsbaOytkoiJley kot - 3To 0JTHO U TO
e, TO €CThb JKBMBAJICHTHOE CBOMCTBO. [loaTOMy maBaiiTe sl CBOMCTBA MMeeTBHyKa co3magum
OKBHUBAJICHTHOE  CBOWCTBO  sBIsAThCsAbaOymkoi/lenymkoi, a ausd  sSBiIATbCIBHyKoM -
umeetrbabymky/lenymky

9. st mpoBepKH Ha OIMOKK BCEX U3MEHEHUH, KOTOPBIE BBl BHECITH, HEOOXOIMMO 3aIyCTUTD
Pusonep. Ilocne ero 3amycka nosiBATCs BCE CBSI3U, KOTOPBIE BEIYUCIIAET IporpaMma (OHU BbIIEJICHbI

XKeNThIM). YTOOBI IPOCMOTPETH KaK MporpaMMa cjesiajia TOT WA HHOW BBIBOJI, HEOOXO MO HAXKATh
Ha 3HaK Bompoca

< ©® family | <& Explanation for Anna umeetbabywky/leaylwky van X Bearch
® Show regular justifications ® All justifications
Active ontology = - I
: 9 Show laconic justifications Limit justifications to F
Annatation propert
Classes | Object Explanation 1 Display laconic explanation L
Explanation for: Anna umeeTbabyukyegyuky lval IMEEE
umeeTPogutena o umeeTPogutena SubPropertyOf: umeetbabywkydeaywky NO
Elena umeetPogutena lvan ALL
@ Elena Anna umeeTPoautens Elena ALL
& wan
& Maria
& Maxim Explanation 2 Display laconic explanation
@& sergey
Explanation for: Anna uwmeeTbabywkyJegyuky lval =100
Elena umeeTPogutena van ALL

wmeeTPogutensa o umeeTPogutena SubPropertyOf: ABnATECABHYKOM MO
umeetbabywkyeaywky EquivalentTo ABNATLCABHYKOM NO
Anna umeeTPoauTena Elena ALL

Explanation 3 Display laconic explanation

OK

umeeTbabywky/eaywky ivan ..
. ymeetbabywkyJenywky Maria
B AENATLCABHYKOM Ivan

10. Takxe MpoOBEPUTH NMPABWILHO JIM BbI CIENAM CBSI3W MOXKHO U ¢ oMolls DL 3anpocos
(DL Query)

Hampumep, HyXHO y3HaTh, KTO siBisieTcs npeakoM Makcuma. Jliist atoro Bo Bkiajake DL
Query (eciu ee HEeT, TO HY)HO ee 0T00pa3uth B MeHI0 Window > Tabs > DL Query) BBeuTe 3anpoc:
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<% family (http://myontololgy.org/family.owl) : [C\Users\Alex\OneDrive\/lokymesTsi\family.owl] = i X
File Edit View Reasoner Tools Refactor Window Help

< @ family (http://myontololgy.org/family.owl) ~ Search...

Active ontology llEmities -ICIasses -IOl)jel:t properties -IData properties -]Ind'widuals by class -]DL Query x | OntoGraf x]

Class hierarchy: owl:Thing EIME®E X §DL query: MEEE
. Asserted »  Query (class expression)
> @ AenAetcAlpeaxom value Maxim

Execute  Add to ontology

Query results
nstances (4 of 4) Query for
®Eiena Direct superclasses
- Superclasses
::::;:y Equivalent classes

Direct subclasses
Subclasses

¥ Instances

Result filters

Name contains

¥ Display owl-Thing

(in superclass results)

¥ Display owl-Nothing

{in subclass results

Reasoner active v Show Inferences B

CamocToATeNbHO ClieNaiTe 3anpoc, KTo sBiseTcs 6adyIikoii u aeaymkon Makcuma

11. CooTBeTCTBEHHO, YTOOBI OMPENENUTh TONBKO ACAYIIKY WM Ty, HAJ0 K 3ampocy
J00aBUTH JIOTMUECKOE BhIpakeHne and M yKasaTh IO

DL query: L =10IfE
Query (class expression)
AenAeTcAllpeakom value Maxim and MyxuyuHa

Execute  Add to ontology

Query results
Instances (2 of 2) QI.IQI'y for
@ van Direct superclasses
& sergey

Superclasses
Equivalent classes
Direct subclasses
Subclasses

v Instances

CaMOCTOATENHHO OIPEICNIUTE OTACTBHO 0A0YIIKY U AeAyIIKY MakcrMa

12. Ecniv BHUMATENBHO MMOCMOTPETH Ha IAHHYIO OHTOJIOTHIO, TO MOKHO 3aMETUTh, YTO B HEH
HE XBaTaeT OTHOLIEHUH MEX1y OpaThsIMU U CECTPAMHU, TO €CTh 10 BEPTUKAJIM BCE OTHOIIEHUS ceidac
BBICTPOGHBI, a 10 TOPH30HTAIM MX IMOKa 4To HeT. COOTBETCTBEHHO, HY)KHO NOOAaBUTH JTAHHOE
cBoiicTBO Bo BKiaake Object properties. [lockonbky OpaThsi U CECTPBI HE ABIISETCS HU NPEIKaMU, HU
MOTOMKaMH, TIO3TOMY HU B OJIHY U3 9THUX pOJiell HE HYKHO BKJIIOYATh OPaThEeB M CECTEP, a HY>KHO
ClIeTIaTh OT/IETBHYIO POJIb JOYEPHIOIO OT POJIH CBS3AH.
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Object property hierarchy: 6patCe Bl I HE X
T | e | | 28 Asserted w

V- owltopObjectProperty
¥V W cBA3aH
™ 16pa %
B ymeetloTomMKa
B uneetlpenka
N aenaercAlloToMKOM
. aenaercallpeakom

L

[Tockonbky Opat/cecTpa - 3TO YelIOBEK, KOTOPHIH MUMEET OJHOTO M TOTO K€ POJUTENS, TO
HY’KHO YCTaHOBHUTH COOTBETCTBYIOILYIO LIETTOUKY

“¢ BpatCecTpa X

umeeTPoauTens o AaenNAeTCAPeGeHKoM
=+ bparCecrpa

oK Cancel

Kpome TOro, maHHoe CBOWCTBO SIBISIETCS TPAH3UTHBHBIM M CHMMETPUYHBIM (T.€.
JIBYHarpaBJIeHHOE OTHOIIeHHUe). BbicTaBisem 3T napameTpsl rajouky B nmanenu Charachteristics.

13. CaMOCTOSITENTFHO CO3/1aliTe CBOMCTBO CYINPYTH, YCTAHOBUTE COOTBETCTBYIOIINE CBSI3U (HE
3a0bIBaiiTe, YTO JAHHOE CBOMCTBO SIBJISETCSI CAMMETPUYHBIM).

3ananmue 1

B onronoruu, koropas Oblia Bamu paspaborana B 1/p 4, 1o6aBbTe 2-3 CBOWCTBA, YCTAaHOBUTE
CBS3U. 3amycTuTe Pu3zoHep M TpOBEphTE CO3JAHHYIO OHTOJOTHMIO Ha omuOku. CraenainTte
HecKkoiabKo DL 3ampocos.

Pexomenayemas iureparypa:

1. [MansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; WHTemnekTyanbHble CUCTEMBI U
TEXHOJIOTHH DIIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TanbmoB. - Camapa : [ToBomkckuit
rOCYJapCTBEHHBIN YHUBEPCUTET TeIEeKOMMYHUKaui u uHpopmatuku, 2017. - 195 c. - Kaura
Haxoautcs B 6a30Boit Bepcun OBC IPRbooks.

2. CeicoeB, [I. B. BBenenne B TEOpHIO HMCKYCCTBEHHOTO HWHTEJUICKTA : Y4eOHOE
nocodue / JI. B. Creicoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : anekrponHnslii // Ludposoii oOpazoBaTenbHbIit
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/108282.html

8.1.2. IlepeueHpb JONOIHUTEIBHON JIUTEPATYPBI:

1. ABepuenkoB, B. M. Cucrema ¢opmupoBanusi 3HaHuii B cpene MHrepHer :
Monorpadus / AsepuenkoB B. W. - BpsHck : bpsHckuii rocynapcTBEHHBIN TEXHMYECKUN
yHuBepcuteT, 2012. - 181 c. - Kuura Haxonutcs B 6a3oBoii Bepcun DbC [PRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTA : yueOHoe nmocodue : [16+]
/ C. W. IlaBnoB. — Tomck : Tomckuii rocyiapCTBEHHbI YHHBEPCUTET CHUCTEM YIIpaBJICHUS U
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paauosnexkrponuku, 2011. — Yacte 1. — 175 c. — Pexxum nmoctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=208933

3. [TaBnoB, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe nocodue / C. U.
[TaBnoB. — Tomck : ToMmckuMil TOCyZapCTBEHHBIM YHHMBEPCUTET CHUCTEM YIIPABICHUS H
paguosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum pmoctyna: nmo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembpl HCKyCCTBEHHOT'O MHTEIUIEKTA : yueOHOe mocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOxub1i1 henepanbubiii yausepcurer, 2016. — Yacts 1. — 123 c¢. :
CXEM., ui., TaoI. — Pexum JocTyma: o MOJMNKCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoexkTupoBaHHe CHCTEM MCKYCCTBEHHOT'O MHTEJUIEKTA : yueOHOe
nocobue / C. JI. CotHuk. — 3-e uzn. — MockBa : UnTepHeT-YHuBepcurer MHpopmManmoHHbIX
Texnonoruii (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Texkcrt : anexktponnsiil // Ludpposoit o6pasosarensHblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/102054.html.

HNHTepHeT-pecypcebl:

1. Bopoiickuit ®@. C. MHpopmaTrka. DHUMKIONEAUYECKHH CIOBAapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE MH()OPMALMOHHBIE M TEJIEKOMMYHHKAIIMOHHbIE TEXHOJOIMH B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — octymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OcHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa —
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOI'O MHTEJUIEKTA; Y4eOHO-METOI. ocoOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiit OcnoBbl UM — https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Undopmaruka: yueonnx/ b.B. Cobons [u np.] — Uzn. 3-e, gomonH.

u nepepab. — PoctoB H//l: ®enukc, 2007. — 446 c. — JHocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar

IIpakTyeckas padora 7.
Pa3paboTka yueOHOM IKCIIEPTHOI CHUCTEMBI

Heanb 3ansaTus — cPopMuUpOBaTh NPEACTAaBICHHE O pa3pabOTKe M MCHOJIb30BAHUU
y4e0HOI IKCIIEPTHON CUCTEMBI.

3amaum 3aHATH:

- U3YYHUTH IPUMEPHI TIOCTPOEHUS IKCIEPTHBIX CUCTEM;

- Hay4uThCs CO3/1aBaTh U peJaKkTUpoBaTh 6a3y 3HaHuil IC;
- HAy4YUThCS PEAIM30BbIBAaTh U TECTUPOBATH 0a3y 3HAHUU.

33]131—[1/[5[ AJISl BBIIIOJTHEHHUA U METOAUYECCKHUE PEKOMEHIAIUHA

Dkceneprhas cucrema (DC, anri. expert system) — KOMIBIOTEPHAsS CUCTEMA, CIIOCOOHAs
YaCTMYHO 3aMEHHUTh CHEIHAMCTa-dKCIepTa B  pa3pelleHUd MPOOJIEMHON  CHUTyalluH.
CoBpemennble DC Hauanu pa3padaThIBaThCS UCCIEIOBATEISIMU MCKYCCTBEHHOTO MHTEIICKTa B
1970-x romax, a B 1980-x momyumnu KoMMmepueckoe mojkpersieHue. [IpenmecTBeHHUKaMu
SKCHEepPTHBIX cucteM Obutn mpemioxensl B 1832 romy C. H. KopcakoBbiM, co3maBIINM
MEXaHUYECKHUE YCTPOMCTBA, TAaK HA3bIBAEMbIC «HUHTEICKTYyaJlbHbIE MAIIUHBD), MO3BOJISABILINE
HAXOJUTh PEIICHUs IO 33JaHHBIM YCJOBUSM, HAIPUMEp, ONMPEACISITh Hauboiee MOAXOAIINe
JIeKapcTBa Mo HAOMI0AAeMbIM Y MAIUeHTa CUMIITOMaM 3a00JIeBaHHUS.
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B uH(popmaTHKe 3KCIIEpPTHBIE CUCTEMbI PACCMAaTPUBAIOTCA COBMECTHO ¢ 0a3zamMH 3HAHMUN
(6a3a 3nanmit (b3; anrn. knowledge base) B mHpOpMaTHKe U MCCIIETOBAHUSIX HUCKYCCTBEHHOTO
UHTEJUIEKTa — 3TO 0co00ro poaa 6a3a JaHHBIX, pa3paboTaHHas JUIs ONEPUPOBAHUS 3HAHUSMU.
baza 3nanuil coepKUT CTPYKTYPUPOBaAHHYIO HHPOPMAIIHIO, TOKPHIBAIOLIYI0 HEKOTOPYIO 00J1acTh
3HaHUM, JUIS MCIIONB30BaHU KMOEPHETHUYECKUM yCTPOHUCTBOM (MJIM 4EJIOBEKOM) ¢ KOHKPETHOM
uenbto. CoBpeMeHHble 0a3bl 3HaHUN pabOTAaIOT COBMECTHO C CHCTEMaMH TOWCKa MH(popmanuu,
UMEIOT KI1acCU(UKAIIMOHHYIO CTPYKTYpY (kiaccudukanus (knaccuduuuponanue) (ot nat. classis
— paspsaa u nat. facere — nenarb) — OCOOBINA Ciay4yail MpUMEHEHHUs JIOTMYECKOH orepainuu
JeneHust oobeMa TOHSATHS, NPEACTABISIONUMI co00il HEKOTOPYIO COBOKYIHOCTH J€JICHHM
(neneHne HEKOTOPOTO Kjacca Ha BUJBL, JEJIEHUE 3TUX BUAOB U T.A.) U opMaT MpeAcTaBIeHUs
3HaHU#l (IIpeacTaBleHHE 3HAaHUM — BONPOC, BO3HUKAIOUIMKA B WH(pOpPMATHKE — C MOAOOpOM
MIpPEICTaBICHNUS] KOHKPETHBIX U OOOOIIEHHBIX 3HAHUM, CBeACHUM M (DAKTOB AJisi HAKOILJICHUS U
o0OpaboTku uHpopManmu B DOBM. ['maBHas 3amada B ucKyccTBeHHOM uHTeluiekte (UMW) —
Hayu4duThCS XPaHUTh 3HAHUA TakKUM O00pa3oM, YTOObI MPOrpaMMbl MOIJIM OCMBICIEHHO
00pabaTbIBaTh UX U JIOCTUTHYTh T€M MOA00MS YETOBEUECKOTO UHTEIICKTA).

[TonHOUIEHHBIEC Oa3bl 3HAHUH cOoEepkKaT B ceO€ HE TOJIBKO (pakTHYECKyr0 HH(POpMAINIO, HO
¥ MIpaBHJIa BBIBOJIA, Oy CKAIOIME aBTOMATHYECKHUE YMO3AKIIOUEHHs O BHOBb BBOJMMBIX (haKTax
U, KaK CIIEJICTBUE, OCMBICIICHHYIO 00paboTKy mH(popmarmu. O0aacTh HayK 00 MCKYCCTBEHHOM
MHTEJUIEKTE, U3yJarolas 0a3bl 3HaHUI U METO bl pabOThI CO 3HAHUSIMHU, HA3bIBACTCSl UHKEHEpHEH
3HAHMUI) KaK MOJIEJIM IIOBE/ICHHUS SKCIIEPTOB B ONPEEIIEHHOM 00J1aCTH 3HAHUHN C UCIIOJIb30BaHUEM
HpOIEeyp JOTMYECKOro BBIBOJA M MPUHATHS PELICHUH, a 0a3bl 3HAHMH — KaK COBOKYIHOCTb
(hakTOB M IpaBUJI JIOTUYECKOTO BHIBOJA B BbIOpaHHOW NMpeAMETHON 00JacTH AesTenbHOCTU. B
UHCTPYMEHTAJIbHYIO CHUCTEMY BXOJAT IOMHUMO OIMCAHHOM BBIIIE HKCHEPTHOH 000J0YKU
nporpaMmma-peakTop 6a3 3HaHUI U MporpaMMa JIOrHYeCKOro BhIBOJA.

dmanwvi pazpadomku IKCNEPMHBIX CUCHIEM:

1. Uoenmudghuxayus.

Onpenenenne y4aCTHUKOB U UX POJIEN B IPOLIECCE CO3AAHUS U DKCILITyaTallMy SKCIIEPTHON
CUCTEMBI.

B nmpouecce co3maHus OKCHEPTHOM CHCTEMBI MOTYT Y4acTBOBAThb CJEIYIOLIHE
CHEIHMAMCThl: MHXKEHEPHl MO 3HAHUSAM, DKCIEPTHI, MPOrPAMMUCTBI, PYKOBOAMTEIb MPOEKTa,
3aKa34yruKy (KOHEYHbIe MoJb30BaTenu). [Ipu peanusanuu CpaBHUTENBHO MPOCTBIX HKCHEPTHBIX
CUCTEM IMPOTrPAMMUCTOB MOXET U He ObITb. Poib WHXKEHepa MO 3HAHUSAM - BbIY)KHBaHUE
npogeccroHaIbHBIX 3HAHUHN U3 9KCIIEPTOB U IPOEKTUPOBaHUE Oa3bl 3HAHUI SKCIIEPTHOI CHCTEMBI
U ee apxuTekTypbl. IIporpammuct HeoOXxoaum mpu pa3paboTKe CIEUUATU3UPOBAHHOTO IS
JTAHHOM 3KCIEPTHOM CHCTEMBI MPOrPaMMHOI0 00ecreueH sl, KOT/1a MOAXOSIIEro CTaH1apTHOTO
(Hampumep, 000JOYKM JUISI CO3JaHUSl SKCIEPTHOM CHUCTEMbl) HE CYLIECTBYET WJIIU €ro
BO3MOXHOCTEH HE IOCTaTOYHO U TPEOYIOTCS JOMOIHUTEIbHBIE MOTYJIIH.

B mponecce skcrulyaTanMu MOTYT NPUHUMAaTh Yy4YacTUE KOHEYHBIE I10JIb30BATENH,
9KCHEPTHI, aIMUHUCTPATOP.

Ha stoM 3Tane pazpaboTuuk JOMKEH OTBETUTH Ha CIIEIYIOIINE BOIPOCHL:

- Kakoii knacc 3a1a4 10/DKHA periath 3KCepTHas cucrema?

- Kak a1t 3a1aunt MOTyT OBITH OXapaKTEpU30BaHbl WM ONPEICIIEHbI?

- Kakue MOKHO BBIICINTH MO/A3a1a4n?

- Kakue ucxonnble 1aHHBIE JOJKHBI UCIOIB30BATHCS 711 PELICHUS?

- Kakue moHATHS M B3aUMOCBSA3M MEXAYy HUMM HCIOJb3YIOTCS NPH PELICHUH 3a7auu
JKcrepTamu’?

- Kakoii Buz umeer penieHue, 1 Kakue KOHLEHIMH UCTIONb3YIOTCS B HEM?

- Kakue acniexTsl onbiTa 3