JlabopaTopnasi padora Nel

Tema: pacno3nasanue obpazos

Hesas padorsl: [lonyuyeHne MpakTUYECKUX HABBIKOB PAa0OTHI ¢ MPOCTEHIIMMHU AITOPUTMAMU

paciio3HaBaHusl 00BEKTOB ¢ KaUeCTBEHHBIMHU XapaKTEPUCTUKAMM.

3aganue: Ha mo0OoM sI3bIKE MPOrpaMMHpPOBAHUS PEalU30BaTh MPOrpamMMy, ONpPEAEISIOUIYIO
CTEIEHb CXOJICTBAa 00PAa3lLOB, MOJAHHBIX Ha BXOJ. Mcmonb30BaTh NMpu 3TOM Bce (GOPMYIIBI CXOJCTBA U
MpOaHAIM3UPOBATh MONYYEHHbIE pe3yiabTaThl. B KkauecTBe 0Opa3IOB HCIONB3YWTE JAHHBIE CBOETO

BapuanTta. Chopmynupyiite Ipu3HaKH, IO KOTOPHIM OYIET OCYIIECTBIATLCS CPaBHEHHE (HE MeHee 5).

Oruer 110 1abopaToOpHOU PabOTE JOHKECH CONEPIKATH:
daMHUITKIO0 U HOMEP TPYIIIbI YYalerocs, 3aJanme
Kpatkoe onucanue anropurma paboThl IPOrpaMMBI

[TomHBIi TEKCT IPOTPaMMBI U TIPOTOKOJI €€ PadOThI IS TPEX MPOTOHOB

 wnpoE

AHanu3 npeUI0KEeHHBIX (POPMYIT CXOICTBA.

OCHOBHbIe TeopeTn4yeckme ceegeHus

B GonbmmHcTBE citydaeB 00pa3bl M OT/ENIbHBbIE M300paKEHHUs XapaKTEPU3YIOTCS C MOMOILBIO
KOJIU4eCcmeeHHblX XapaKTepUCTUK: T€OMETPUUECKUX Pa3MepoB, Beca, IUIoImaay, o0beMa U T. 1. B atux
Cllydasix KOJMYECTBEHHBbIE M3MEHEHHS! XapaKTEPUCTHK KOHKPETHOTO M300pak€HHsI OOBIYHO HE cpazy
BEAYT K H3MEHEHHI0 o00pa3a, K KOTOpPOMY OTHOCUTCS paclo3HaBaeMoe H300paxkeHue. ToJIbKo
JOCTUTHYB ONpPEAETICHHBIX A KaXJ0ro odpasza rpaHMIl, KOJIMYECTBEHHbIE M3MEHEHUs BBI3BIBAIOT
KaueCTBEHHBIM CKauyoK - Mepexoja K Apyromy oOpasy. OOpa3bl U KOHKpPETHbIE U300pakeHUsI MOTYT
XapaKTEepU30BaTbCSl HE TOJIBKO KOJIMUYECTBEHHBIMH, HO U KAYeCmEeHHbIMU XapaKTEePUCTUKAMU
(cBoiicTBamMHM, MpHU3HAKaMH, aTpuOyTaMu). DTH MPU3HAKU HE MOTYT OBbITh ONMMCaHbl (WM OOBIYHO HE
OIMCBIBAIOTCS) KOJMYECTBEHHO, HAIpUMEDp, IIBET, BKYC, ollylieHue, 3amax. OOpa3sl 1mubo o0magaroT
KaKHMHU-TO KaYeCTBEHHBIMH XapaKTePHUCTUKAMHU, JINOO HE 00JIaAat0T.

Mex 1y KaueCTBEHHBIMU M KOJIMUYECTBEHHBIMHU XapaKTEPUCTHUKAMH 00pa30B €CTh CYIIECTBEHHOE
pasnuyue, OJHAKO 3TO Pa3jMyhe BO MHOTHX CIydasXx HENb3sl a0COJIOTHU3UPOBATH, MOCKOJBKY
KOKJIOMY KaueCTBEHHOMY aTpuOyTy TpPHUCYIIM U OIpEJeIeHHblE WHTEpBAIbl U3MEHEHHUs

KOJIMYCCTBCHHBIX XAPAKTCPUCTHK, 3a MPCACIIaMU KOTOPBIX MCHACTCA U Ka4eCTBEHHBIN anI/IGyT.



Hanpumep, omnpeneneHHOMY LBETY H300paXKEHHsI COOTBETCTBYET KOHKPETHBIH JMAana3oH JJIUH
3JIEKTPOMArHUTHBIX BOJIH, 32 MIpe/ieJIaMU KOTOPOTO IIBET U3MEHUTCSI.

CymiecTBYIOT pa3IMYHbIe MOIXOJbl K PAaclO3HABAHUIO M300paKCHUM C Ka4eCTBCHHBIMU
XxapaktepucTukamu. B nmaHHOW naGopaTopHOil paboTe paccMOTpPUM OJMH W3 HUX, OCHOBAHHBIM Ha
JBOUYHOM KOJMPOBAHWUU HAJIM4YUsl MM OTCYTCTBHSI KaKOro-au0o KayeCTBEHHOrO Impu3Haka. B
paccMaTpUBaEMOM TOAXOJIe KOHKPETHOE M300pakeHHe Xk HEKOTOpPOro oOpas3a ¢ KaueCTBEHHBIMU

XAPAKTCPUCTUKAMU MMPECACTABIISACTCA B BUAC ABOMYHOI'O BEKTOPA

Xy = (Xkl1 Xy v an)

TJIe 1 — Pa3MEPHOCTh IPOCTPAHCTBA MTPU3HAKOB.

Ecnu uzobpakenune Xk 00amaet j-M MpHU3HAKOM, TO Xkj=1, a eciau HeT, To xk=0, T. €. 371ech
OTOXKJIECTBIIAETCS OOBEKT U JBOUYHBIN BEKTOP, €O ONMUCHIBAIOIINHI.

PaccmoTpuM B KkadecTBe mnpumepa ueTbipe OObeKTa (BUILIHS, amnelbCUH, $S0JOKO, JIbIHS),
KaKIbIH U3 KOTOPBIX UMEET TPH NPU3HAKA: [[BET, HAIMYME KOCTOUKH WK ceMedek (Tada. 1). B Tabm. 2
MIPUBE/ICHBI YMCJIOBBIE 3HAYEHHUS IMPHU3HAKOB JII PacCMaTpPUBAEMOrO MpPUMEpPA MOCIE UX JBOMYHOTO
KOJAMPOBAHHUS.

Haubomnee mpocToil MeTon pemieHus 3ajxay pacrno3HaBaHHUsA OO0BEKTOB C KaueCTBEHHBIMU
XapaKTEPUCTUKAMU TIOCIIE IBOUYHOTO KOAMPOBAHUS aTPHOyTOB — CBECTH PEIICHUE MCXOIHOW 3aJauu
K pELICHUIO 3aJadyd paclo3HaBaHUA OOBEKTOB C KOJMYECTBEHHBIMH XapaKTEPUCTHUKaAMH B N-
MEpPHOM BEKTOPHOM MpocTpaHcTBe. [l 3TOro HEOOXOAMMO Ml KaKAOrO KauyeCTBEHHOTO MpH3HaKa
BBECTH B N-MEPHOM BEKTOPHOM IPOCTPAHCTBE OCh. Ecim sl paccMaTpuBaeMoOro oOBEKTa IMpH3HAK
CYIIIECTBYET, TO Ha OCH OTKJIAJbIBACTCS €IWHUIIA, €CIIH HET — TO HYJb. B pe3ynbrare mojrydaercs
MHOTOMEPHOE JIBOMYHOE TMPOCTPAHCTBO TMPHU3HAKOB, TJ€ MOXHO HCIOJIb30BaTh pa3IUYHbIC

PaCCTOAHUS, MPUMCHACMBIC I PACIIO3HABAHUS 00BEKTOB C KOJTUYCCTBECHHBIMH XaPaAKTCPUCTUKAMMU.

Tabmmma 1
Bexkrop Kentenii | Opamxesblii | KpacHblit Ectp Ectp
MIPU3HAKOB LIBET LIBET LIBET KOCTOYKa CEMEUKH
B X1 HET HET na na HET
Arnenscns X2 HET na HET HET a
Slomoko X3 Ia HET a HET Ia
JIpIHS X4 aa HET HET HET aa
Tabmuma 2
Bexkrop Kenteri | OpankeBslii | Kpachblit Ectp Ectp
MIPU3HAKOB LIBET LIBET LIBET KOCTOUYKa CEMEUKU
Bumasa X1 x11=0 X12=0 X13=1 Xu=1 X15=0
Anenscuu X2 x21= 0 Xo=1 X23=0 x24=0 Xo5= 1




S1omoko X3 Xz1= 1 X32=0 X33=1 X34=0 X35= 1
JlbIHst X4 Xa1~ 1 X42=0 X43=0 Xa4 =0 Xas= 1

B paccmarpuBaeMoM mpuMmepe B pe3ylbTaTe€ BBEACHUS KOJIMYECTBEHHBIX XapaKTEPUCTHK
BMECTO KaueCTBEHHBIX MPHU3HAKOB (Ta0J. 2) Mojy4yaeTcs MATUMEPHOE JABOMYHOE MPOCTPAHCTBO, I'NE
MOXHO TPUMEHATh pacctosHus no Esknuay (1), mo MunkoBckomy (2), paccTosIHUE, UCIIONb3YIOIIee

CYMMY MOAYJIEH Pa3HOCTEN MEKIY COOTBETCTBYIOIIMMU KOMIIOHEHTaMU N-MEPHBIX BEKTOPOB (3):

1)
(2)
L3(Si’xj):i‘sik_xjk‘ 3

rae Lp(Si : Xj), p =13 - COOTBETCTBYIOIIEE PACCTOSTHUE MEKY BXOJIHBIM H300paKeHUEM

Si=(Si1,...,Sin) U DTAJIOHHBIM M300pakeHUueM Xi=(xi1,...,xin) j-ro obpaza; A - wenoe

MOJIOKUTEIHHOE YHUCIIO, OOJIbIIEe ABYX.

Paccrostaus (1) — (3) MOryT HCIIOJIB30BATHCS TAKXKE M C BECOBBIMH KOA((DUIIMESHTAMHU.

[Ipy 1BOMYHOM KOJWPOBAHMM KA4YE€CTBEHHBIX MPU3HAKOB MOXET NMPUMEHATHCS U PACCTOSIHUE
no XeMMHHTY, KOTOPOE€ BBOJUTCS IS JIOOBIX TBOMYHBIX BEKTOpOB. PaccTosinue mo XeMMHUHTY
MEXAYy JBYMs JABOUYHBIMH BEKTOpPaMHU pPABHO YHUCIY HECOBHNAJAONIMX JABOMYHBIX KOMIIOHEHT
BEKTOpOB. Ecnu BekTOpa MMEIOT BCE OAMHAKOBBIE KOMIIOHEHTHI, TO PACCTOSHUE MEXAYy HUMU PaBHO
HYJIO, €CJIM BEKTOpa HE MMEIOT COBMAJAOLIMX KOMIIOHEHT, TO PAacCTOSHUE PaBHO pPa3MEPHOCTHU
BEKTOPOB.

Bonee Tonkas knaccudukaius 00bEKTOB ¢ KAU€CTBEHHBIMU MTPU3HAKAMU TIOTy4aeTCsl MpU
BBEJICHUM JIJIs1 KKI0HM mapbl 00beKTOB Xj, XN, AJIsI KOTOPBIX BBEICHO JBOMYHOE KOJUPOBAHUE

KauCCTBCHHBIX ITPHU3HAKOB, ICPEMEHHBIX, XapPAKTCPUIYIOIIUX UX O6HIHOCTI> HJIK pa3jindue ¢ IOMOIIBIO

Tabm. 3.
Tabmuma 3
Xj Xi
1 0
1 |a h
0 b




[lepemenHnass a B Tabi. 3 mpemHa3HauYeHA JJIs TMOJCYETA YUCIIA OOIIUX MPHU3HAKOB OOBEKTOB
Xj, 1 Xij. OHa MOXET OBITh BBIUHUCIICHA C TTOMOILbIO COOTHOIICHUS
n
a=2 X%,
k=1
T71€ Xjk, Xik - IBOMYHBIE KOMIIOHEHTHI BEKTOPOB, OMUCHIBAIOIINX 00BEKTHI Xj, U X,
C noMouiplo NMepeMeHHOH D MojCcYMTHIBACTCSl YUCIO CilydaeB, Korna OOBeKTHl Xj, U Xi He
n
00JIaIaf0T OJIHUM U TEM JKe MpHU3HaKoM, b = Z(l— X ij1— xik). [Tepemennbie g U h mpenHa3HaUYCHBI
k=1
COOTBETCTBEHHO JJII TIOJCYETa 4YHCIa TPU3HAKOB, MPHUCYTCTBYIOIIUX Yy OOBEKTa Xi u

OTCYTCTBYIOHIMX y 00BbekTa Xj, W, MPUCYTCTBYIOIIUX y 00beKTa Xj U OTCYTCTBYIOUIUMH Y
n n

o6bekTa Xi,, g = ink(l— X, ), h= (0= Xy )% -
P} P

W13 ananm3a nepeMeHHbIX @, b, g, h cienyer, uto, yem GOJIbIIIe CXOACTBO MEXTy 0ObeKTaMu Xj,
u Xi, TeM Oojblie 0KHA OBITH MEPEMEHHAs d, T.e. Mepa OJHM30CTH OOBEKTOB WM (YHKITHS
CXOJCTBAa JOJDKHA OBITh BO3pacraromiel QyHknued oT a, (QYHKIOHS CXOJCTBA JIOJDKHA OBITH
CUMMETPUYHOM OTHOCHTEJIbHO MepeMeHHbIX § U h. OTHOCcHTeNbHO epeMeHHO# b o1HO3HAYHbII BBIBO
clieNnarth He yIaeTcs, MOCKOJIBKY, C OJIHOW CTOPOHBI, OTCYTCTBHE OJIMHAKOBBIX MPHU3HAKOB y O0OBEKTOB
MOXET CBUJETEIHCTBOBATh 00 UX CXOJACTBE, OJJHAKO, C APYTrOil CTOPOHBI, €CITH Y 0OBEKTOB OOIIHUM
SIBIISIETCS TOJIBKO OTCYTCTBHE OJIMHAKOBBIX MIPU3HAKOB, TO OHU HE MOTYT OTHOCHUTHCS K OJTHOMY KJIaccy.

Haubonee yacto npumeHstoTCS clieayromnme GyHKIIUA CXOCTBA:

a a
Sl(Xi VX ): ———— = — (¢dynxmums cxoacrea Paccena u Pao),
a+b+g+h n

SZ(Xi, X, ) = Lb (pynxmms cxoxncta XKokapa u Hunmena),

S, (Xi VX )= 2a+g+h (pynxms cxonctsa [aiica),
B a
a+2(g+h)

Sg (Xi , X i ): a—+b (pynkuus cxoacra Cokans u Murinepa),
n

S, (Xi W X ) (pyskmus cxoacrea Cokans u Cauda),

Ss (Xi , X i )= % (pynkmus cxoacrsa KynbxuHckoro),

S7(Xi, X, ) = ZE%SE (¢pynxus cxoactsa FOma).



BapuaHTbl 3agaHunmn

Bapuanr ITaJIOHBI

1 Linux, Windows, Unix, FreeBSD

2 Pascal, C++, PHP, JavaScript, Assembler

3 Boolean, double, char, spring

4 MatLab, MatCad, AutoCad, Statistica

5 CemanTtuyeckas cetb, @pelimbl, [Ipoayknun

6 JIOKaibHas ceTh, IHTepHET, HHTpaHeT

7 WordPad, Biaokunor, MS Word, Open Word

8 Paint, PhotoShop, CorelDraw

9 Mac, Intel, AMD

10 CD, DVD, Blu-ray, flash

11 KJ1acc, 00BbEKT, MAaCCHB, IIEPEMEHHAs, KOHCTaHTa

12 MySQL, PostgreSQL, InterBase, MS SQL

13 Word, Excel, Access, PowerPoint

14 CTPYKTYPHBIH, TOTHYECKHI, UMUTAIIMOHHBIH, SBOIIOIIMOHHBIN (TIOJXOIBI K
WCCIIEIOBAaHHUIO B 00J1aCTH HCKYCCTBEHHOTI'O HHTEIJICKTA)

15 Prolog, Lisp, PEDAIJI

16 CBOOOHBIN BapuaHT, CTY/EHT caM MpeaaraeT BapuaHT




1)

2)

3)

4)

5)

6)

JlaGopaTopnasi pabora Ne2

Tema: onmonoauu

Llesb padoThI: TOTYYEHUE IPAKTHUECKUX HABBIKOB IIOCTPOCHUS OHTOJIOTHA.
3ajnanue: ucnonb3ys nporpammy Protege:
CO3JaTh OHTOJIOTHIO COIJIACHO MOJYYEHHOMY BapHaHTy, OHTOJIOTHS JIOJDKHA
COZIepIKaTh:
® Uepapxuio KiiaccoB (He meHee 15);
e Ha3HAYCHHBIC KJ1accaM MpocThie cBoiicTBa Data Properties (ne menee 10);
e Ha3HAueHHBIC KjaccaMm cBoiicTBa-otHomeHus Object Properties (me menee 5) ¢
yKa3aHUEeM BHJA CBSA3M MEXAY MHAMBHIAAMU ((pyHKIHMOHANBHAS, CAMMETPUYHAS U
T.1.);
e wunauBuasl Individuals (se menee 10), ¢ 3amoHEHHBIMH 3HAYCHUSIMH CBOMCTB
YHACJIEJOBAHHOTO KJIacca;
e aKCHOMBI, HAJIO)KEHHBIC HA CBOMCTBA W Kiacchl B Equivalent to u mp. (He meHee
5);
e 1paBwia (He MeHee S);
ucnons3ys wiarud OntoGraf (Bkiagka Window/Tabs/OntoGraf), mony4uuts Bu3yansHoOe
oToOpaKeHHe OHTOJIOTUH B BUJE rpada;
OHTOJIOTHUS JIOJDKHA OXBATBIBAaTh BCIO NPEIMETHYIO 00JIacTh (TpeOOBaHME IOJIHOTHI),
OBbITh JOCTATOYHO JIeTATU3UPOBAHHOM;
3anmycTuth Reasoner Pellet (ckuHyTh MIaruH B MaIky IJIArHHOB U 3aTEM YCTAaHOBHUTH €TI0
npu 3amycke Protege) um mpoBepUTH OHTOJIOTHIO HAa COTJIACOBAHHOCTh, €CJIH €CTh
HECOTJIACOBAaHHOCTH, HCIIPABUTE;
ucnonp3yst wiarud SWRLTab, nanwucare mpaBuna (He MeHee 3), CHHXPOHHU3UPOBAThH
(Bkmaska Reasoner) wu mocMOTpeTh  pe3yibTaThl  (MIPOTHO3UPYEMBIC — 3JIEMEHTHI
OHTOJIOTHH);
ucnonb3ys miarua SQWRLTab, nocrpouts 3ampocs! k oHToI0THH (HE MeHee 3).

Ortuet 110 1a60paTOpHOI paboTe TOKEH COAePKATh:

1. ®amunuio ¥ HOMep TPyMIbl yYallerocs, 3aJaHue

2. Omnucanue OHTOJIOTHI:

a. KJIacChl, CBOMCTBA, MHIUBU/IBI,
b. 3ampocel u UX pe3yabTaThl (IPUHTCKPHH);

C. TpaBUjIa U MPOTHO3UPYEMbIE HA X OCHOBE HOBBIE 3JIEMEHTHI (IPUHTCKPHH);

3. T'padudeckoe oToOpakeHHEe OHTOJIOTHH.



OCHOBHbI€e TeopeTnyeckme ceegeHusA

B nocnennue roapl pa3paboTKa OHTONOTHHN - (HOPMAIBHBIX SIBHBIX OMUCAHUN TEPMUHOB
npeaMeTHol obmactd u otHomieHuMi Mekay Humu (Gruber 1993) — mepexomuT uM3 Mupa
nabopaTopuii MO0 UCKYCCTBEHHOMY MHTEIICKTY Ha pabodue CTOJBI SKCIEPTOB MO MPEIMETHBIM
obmactsamM. Bo BceMupHOH TayTHMHE OHTOJIOTHH CTAJIM OOBIYHBIM siBieHHEeM. OHTOJIOTHU B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMUH, KATErOPU3UPYIOIINX BeO-caifThl (Kak Ha caiite Yahoo!),
JI0 KaTeropu3alfidi MpoIaBacMbIX TOBApOB M MX XapaKTEPHCTUK (KaK Ha caiite Amazon.com).
Koucopuuym WWW (W3C) paspabareiBact RDF (Resource Description Framework) (Brickley
and Guha 1999), s3bIk KOAMPOBaHUS 3HAHWI Ha BEO-CTpaHUIAX, IJI TOTO, YTOOBI CHIENATh UX
NOHATHBIMU JUJISL  DJIEKTPOHHBIX AareHTOB, KOTOPBIE OCYILECTBISIOT IOMCK HH(OPMAIHH.
VYrpasieHue NepcreKTUBHBIX UCCIIE0BaHUi U pa3paboTok MunuctepctBa 00oponsl CIIA (The
Defense Advanced Research Projects Agency, DARPA) B corpyaauuectBe ¢ W3C
paspabarbiBaer SI3pik Pasmerku ans ArentoB DARPA (DARPA Agent Markup Language,
DAML), pacmupsis RDF Gosnee BbIpa3uTEIbHBIMU KOHCTPYKIMSAMH, NpeAHA3HAYEHHBIMHU JIs
oberdyenus B3aumozeiicteus areHtoB B cetu (Hendler and McGuinness 2000).

Omnrosorust — popManbHOE SBHOE OMUCAHUE MMOHATUH B paCCMAaTPUBAEMOM MPEAMETHOU
obnmacti (KJaccoB (MHOT/A WX Ha3bIBAIOT MOHATHSAMM)), CBOMCTB KaXKJIOTO TOHSATHS,
OTMCHIBAIOIINX PA3IMYHBIC CBOWCTBA M aTPUOYTHI MOHATHS (CJAOTOB (MHOTAA WX HA3bIBAIOT
POJIIMH WM CBOWCTBAMH)), U OTpaHHYUCHHIA, HAJOXKCHHBIX Ha CJIOTHI ((pameToB (MHOTIA WX
Ha3bIBAIOT OTPAHMYEHHSIMH POJIei)).

OnToJIOTHST BMECTE C HAOOPOM MHAMBHUIYATHHBIX IK3EMIUISPOB KJIAaCCOB 00pa3yeT 6a3y
3HaHUi. B [EUCTBUTENBHOCTH, TPYIHO ONPEAENIUTh, TJ€ KOHYAETCS OHTOJOTMS W TAE
HauuHaeTcs 06a3a 3HaHUil.

Knaccel onucelBalOT TOHATHS HpeaMeTHOM oOmactu. Hampumep, kiacc BHH
npezcTaBisieT Bce BUHA. KOHKpeTHBIE BUHA — SK3EMIUISIPHI ATOTO Kilacca. BUHO B KOHKPETHOM
OoKase — 9To PK3eMIUTIp Kiacca BUH. Kiacc MOKeT UMETh MOJKIIACCHI, KOTOPHIE TPEICTABIISIOT
0osiee KOHKpETHbIE MOHATHS, YeM HaJkiacc. Hanpumep, Mbl MOXeM pa3/ielMTh KJIacC BCEX BUH
Ha KpacHble, Oesble M po30Bble BUHA. B KauecTBe abTepHATHBBI Mbl MOKEM pa3JeluTh Kiacc
BCEX BUH HA UTPHUCTHIC U HE UTPHUCTHIC BUHA.

CnoTBl ONMHCHIBAIOT CBOMCTBAa KJIACCOB M OJK3EMIUIIPOB: BHHO KPEMKOE, OHO
IPOM3BOJIUTCS Ha BUHHOM 3aBojie AGpay-/ltopco. Y Hac ecTh J1Ba ClI0Ta, KOTOPHIE ONMUCHIBAIOT
BUHO B 3TOM IpUMEpE: CIOT KPEMOCTh CO 3HAYEHHUEM «KPEMKOe» M CIOT MPOU3BOJIUTEIH CO
3HaYeHHEeM «BUHHBIM 3aBoj AOpay-/{ropco. Mbl MokeM cka3aTh, YTO Ha ypOBHE Kjacca y
IK3EMIUIIPOB Ki1acca BHHO €CTh CIIOTHI, KOTOPhIE OMHUCHIBAIOT BKYC, KPETIOCTh, YPOBEHb caxapa,

IMPONU3BOAUTCIIAA BUHA U T.[.



Bce osx3emmisipel knacca BunHo u ero moakiacc KpacHoe BHHO HMMEIOT  CIIOT
MPOU3BOAUTEND, 3HAYEHHUE KOTOPOTO SBIAECTCS JK3EMIUIAPOM Kilacca BunHHbIA 3aBoa. Bce
AK3EMIULIPbI Kiacca BUHHBINA 3aBOJ MMEIOT CIOT IMPOU3BOJUT, OTHOCAIIMICS KO BCEM BHUHAM
(ax3eMIuIsIpaM KJ1acca BUHO U ero moakiaccoB), KOTOPbIE MPOU3BOASTCS Ha TOM 3aBOJIE.

[IpaBuiia NOCTPOECHUSI OHTOJIOTHIA.

1) He cymiecTByeT eAMHCTBEHHOTO IPABUIBHOTO CIIOCOOA MOJEIMPOBAHUS IPEIMETHOM 00IacTu
— BCErJa CYIIECTBYIOT >KHM3HECHOCOOHBIC albTepHATHBHI. Jlydiiee pemieHHe IMOYTH BCErAa
3aBHCUT OT IIPEAINOIaraeMoro MpHIOKEeHUS U 0’KUAAEMbIX PaCIIUPEHHIA.

2) Pa3paboTka OHTOJIOTHH — 3TO 0053aTEILHO UTEPATUBHBIN MpoIIecC.

3) [loHATHS B OHTOJIOTUH JOJDKHBI OBITH OJIM3KM K 00BbeKTaM ((pU3MUECKUM WIIM JIOTHYECKUM) U
OTHOILEHHSIM B MHTEPECYIOIEH Bac nmpeaMeTHON obsactu. CKopee BCEro, 3TO CyIIeCTBUTEILHBIC
(0ObeKTBl) WM TJarosibl (OTHOIICHHS]) B TPEUIOKEHHSIX, KOTOPbIE OMUCHIBAIOT Bally
peIMETHYIO 00J1acTh.

Cxema npoyecca CO30aHUsL OHMOJIO2UU

OnpegensH1e KNACCoB

y

Wepapuuyeckan
OpraHM3aLMA KNacos  [————————————

OnpepeneHne
OTHOLIEHWMIA MEHIY
KABCCEMK

¥
OnpegeneH1e CBONCTE
(aTpuGyTos,
XAPAKTEPHLCTHK)

3aAaHue 3HaYeHn
CBOWCTB SK3EMMNAPOB

OnTanorkva

Apantauma
nocTpoeHa?

Wcnonb3ceanne
CHTOACTHM MK
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BapuaHTbl 3agaHunmn

WNudopMannoHHbIE CUCTEMBI

WuTemiekTyanbHble HHOOPMAIIOHHBIE CUCTEMBI
KomnelotepHsie cetu

S3bIKK IpOrpaMMUPOBaHUS

Mojenu npeacTaBieHUs 3HAHUN

Knaccugukaius HeHpOHHBIX ceTel

Knaccudukanus sKCriepTHBIX CUCTEM

Knaccudukanus cuctem noaiepKKu NPUHATHS peLICHUHA

DJNIEKTPOHHO-BBIUMCIUTEIbHBIE MAIIUHBI (KOMIIBIOTEPHI)

. HarrpaBneHust HCKyCCTBEHHOIO UHTEIIIEKTA

. OnepaninoOHHbIE CUCTEMBbI

. Knnaccudukanus nayk

. HarmpaBnenus uccnenoBanuii B uHGOpMaTHKe
. IIpotokonel MHTEpHET
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lpunoxeHue

Xapakmepucmuku c60iicme 00vexmoe

dyuknuoHaabHble  cBoiictBa  (Functional) — ecim  CBOMCTBO  sIBIIsieTCS
(YHKIIMOHATBHBIM, TO JUIS JTAHHOTO WMHIWBHIA (DK3EMILISpA) MOXKET CYIIECTBOBAaTh HE Ooliee
OJTHOTO MH/IMBHU 1A, KOTOPbI KMEET OTHOILICHUE K IEPBOMY HHIUBHLY Y€PE3 3TO CBOKCTRO.

OoOparnble ¢QyHknuonajibHble cBoiicrBa (Inverse functional) — ecnmm cBoiicTBO
SBJISIETCSl OOpaTHBIM (DYHKIIMOHAIBHOMY CBOWCTBY, TO 3TO 3HAYHT, YTO CBOMCTBO SIBIISICTCS
00paTHBIM (HYHKIIHOHATBHBIM.

TpausutuBHble cBoiicTBa (Transitive) — eciu CBOMCTBO TPaH3UTHBHOE M CBOWMCTBO
CBSI3bIBACT MHIMBH/A & U MHIMBHIA b, a Tak)Ke MHIUBHIA b CBA3BIBACT C WHAUBUIOM C, TO MBI
MOEM BBIBECTH, YTO MHAUBHUJ & CBS3aH C HHIUBHIOM C Ye€pe3 3TO CBOMCTBO.

CummeTpuYHBIe cBoiicTBa (Simmetric) — eciiu CBOMCTBO p CHMMETPHYHOE, U CBOWCTBO
CBSI3bIBACT MHIMBHIA & C MHIUBHIOM b, TO MHIMBH] b CBs3aH TakkKe C WHIUBHIOM a 4epes3
CBOMCTBO P.

AcummeTpuuHble cBoiictBa (ASimmetric) — eciam CBOMCTBO P aCHMMETPHYHOE, H
CBOMCTBO CBSI3bIBACT MHIUBHJIA & C WHIUBHIOM b, TO MHIMBHI b HE MOXET OBITh CBSI3aH C
VMHJIUBUJOM a 4epE3 CBOKCTBO P.

Peduiexcusnbie cBoiicrBa (Reflexive) — cBoiicTBo p HasbiBaeTcst peaeKCHBHBIM, KOT/Ia
UHIUBH] @ JOJDKEH ObITh CBSI3aH C COOOM.

Hppedraexcusnbie cBoiicrBa (lrreflexive) — eciu cBoicTBO p HppedIeKCUBHOE, TO OHO
MOXET ObITh OXapaKTePH30BaHO KaK CBOMCTBO, KOTOPOE CBS3bIBACT MHAMBUIA & C MHAMBUIOM b,

1€ HHAWBUIA 4 1 HHAWBU/I b o0s3aTenbHO pa3HbIC.



Cnucok Komano 013 nocmpoenus akcuom (moxcno npumensams ¢ Equivalent

to)
Komanpna | Ilpumep 3HaueHue
some hasPet some Things that have a pet that is a Dog

Dog This is the most common type of class expression. Also known as, an
"SomeValueFrom restriction™ or an "Existential Restriction". This kind of class
expression consists of a property (in this case hasPet) and a class expression that is
known as a filler (in this case the filler is Dog).

Individuals that are instances of this class expression have a relationship along the
hasPet property to an individual that is an instance of class Dog.
value hasPet value Things that have a pet that is Tibbs.

Tibbs Here, Tibbs is a specific individual. Intuitively this would describe Tibb's owners.
Note that this is a short cut for, and logically equivalent to, (hasPet some {Tibbs}),
where the curly brackets describe a class of specific individuals - in this case, a class
of one individual that is Tibbs. Also known as a "HasValue restriction"

only hasPet only Things that have pets that are only Cats.

Cat Note that this does not mean that these things must have a Cat, but if they do have a
pet then it will be a Cat. Also known as an "AllVValuesFrom restriction™” or a
"Universal restriction"

min hasPet min 3 Things that have at least three pets that are Cats.

Cat Things that have at least three pets that are Cats. Also known as a "Min cardinality

restriction"
max hasPet max 5 Things that have at most five pets that are Dogs.

Dog Note that there may be more than five pets in total e.g. three Cats and five Dogs, but
the number of Dogs will not be more than five. This class expression also means that
there may be no pets at all. Also known as a "Max cardinality restriction"

exactly hasPet exactly | Things that have exactly 2 GoldFish as pets.

2 GoldFish Note that there may be more than two pets, but two of the pets are GoldFish - no
more and no less. Also known as an "Exact cardinality restriction”

and Person and People that have a pet that's a Cat.

(hasPet some Here we have a class name and a complex class expression combined with the and

Cat) keyword. The brackets are optional in this particular case, but have been included for
clarity. Also known as an "Intersection” or a "Conjunction”. We also say that each
class expression in the conjunction is a ""conjunct".

or (hasPet some Things that have a pet that's a Cat or have a pet that's a Dog

Cat) or (hasPet | Note that the or is not exclusive. That is, this class includes the things that have a Cat

some Dog) as a pet, or have a Dog as a pet, or have both a pet Dot and a pet Cat. Note that we
could have also written this example as (hasPet some (Cat or Dog)) Also known as a
"Union" or a "Disjunction”. We also say that each class expression in the disjunction
is a "disjunct".

not not (hasPet Things that do not have a pet that's a dog.
some Dog) This includes things that either do not have any pet, or if they have a pet then it's not

a Dog. Note that this is logically equivalent to (hasPet only (not Dog)) Also known as
a "negation”.




Cnucok komano Built-Ins (moscno npumenamso 6 npaguiax)

Komanna

| Onucanue

for Comparisons

swrlb:equal (from XQuery op:numeric-equal, op:compare,
op:boolean-equal op:yearMonthDuration-equal,
op:dayTimeDuration-equal, op:dateTime-equal, op:date-equal,
op:time-equal, op:gYearMonth-equal, op:gYear-equal,
op:gMonthDay-equal, op:gMonth-equal, op:gDay-equal,
op:anyURI-equal)

Satisfied iff the first argument and the second
argument are the same.

swrlb:notEqual (from swrlb:equal)

The negation of swrib:equal.

swrlb:lessThan (from XQuery op:numeric-less-than,
op:compare, op:yearMonthDuration-less-than,
op:dayTimeDuration-less-than, op:dateTime-less-than, op:date-
less-than, op:time-less-than)

Satisfied iff the first argument and the second
argument are both in some implemented type
and the first argument is less than the second
argument according to a type-specific ordering
(partial or total), if there is one defined for the
type. The ordering function for the type of
untyped literals is the partial order defined as
string ordering when the language tags are the
same (or both missing) and incomparable
otherwise.

swrlb:lessThanOrEqual (from swrib:lessThan, swrlb:equal)

Either less than, as above, or equal, as above.

swrlb:greaterThan (from XQuery op:numeric-greater-than,
op:compare, op:yearMonthDuration-greater-than,
op:dayTimeDuration-greater-than, op:dateTime-greater-than,
op:date-greater-than, op:time-greater-than)

Similarly to swrlb:lessThan

swrlb:greaterThanOrEqual (from swrlb:greaterThan,
swrlb:equal)

Similarly to swrlb:lessThanOrEqual.

Math

swrlb:add (from XQuery op:numeric-add)

Satisfied iff the first argument is equal to the
arithmetic sum of the second argument through
the last argument.

swrlb:subtract (from XQuery op:numeric-subtract)

Satisfied iff the first argument is equal to the
arithmetic difference of the second argument
minus the third argument.

swrlb:multiply (from XQuery op:numeric-multiply)

Satisfied iff the first argument is equal to the
arithmetic product of the second argument
through the last argument.

swrlb:divide (from XQuery op:numeric-divide)

Satisfied iff the first argument is equal to the
arithmetic quotient of the second argument
divided by the third argument.

swrlb:integerDivide (from XQuery op:numeric-integer-
divide)

Satisfied if the first argument is the arithmetic
quotient of the second argument idiv the third
argument. If the numerator is not evenly divided
by the divisor, then the quotient is the
xsd:integer value obtained, ignoring any
remainder that results from the division (that is,
no rounding is performed).

swrlb:mod (from XQuery op:numeric-mod)

Satisfied if the first argument represents the
remainder resulting from dividing the second
argument, the dividend, by the third argument,
the divisor. The operation a mod b for operands
that are xsd:integer or xsd:decimal, or types
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derived from them, produces a result such that (a
idiv b)*b+(a mod b) is equal to a and the
magnitude of the result is always less than the
magnitude of b. This identity holds even in the
special case that the dividend is the negative
integer of largest possible magnitude for its type
and the divisor is -1 (the remainder is 0). It
follows from this rule that the sign of the result
is the sign of the dividend

swrib:pow

Satisfied iff the first argument is equal to the
result of the second argument raised to the third
argument power.

swrlb:unaryPlus (from XQuery op:numeric-unary-plus)

Satisfied iff the first argument is equal to the
second argument with its sign unchanged.

swrlb:unaryMinus (from XQuery op:numeric-unary-minus)

Satisfied iff the first argument is equal to the
second argument with its sign reversed.

swrlb:abs (from XQuery fn:abs)

Satisfied iff the first argument is the absolute
value of the second argument.

swrlb:ceiling (from XQuery fn:ceiling)

Satisfied iff the first argument is the smallest
number with no fractional part that is greater
than or equal to the second argument.

swrlb:floor (from XQuery fn:floor)

Satisfied iff the first argument is the largest
number with no fractional part that is less than
or equal to the second argument

swrlb:round (from XQuery fn:round)

Satisfied iff the first argument is equal to the
nearest number to the second argument with no
fractional part.

swrlb:roundHalfToEven (from XQuery fn:round-half-to-
even)

Satisfied iff the first argument is equal to the
second argument rounded to the given precision.
If the fractional part is exactly half, the result is
the number whose least significant digit is even.

swrlb:sin Satisfied iff the first argument is equal to the
sine of the radian value the second argument.

swrlb:cos Satisfied iff the first argument is equal to the
cosine of the radian value the second argument.

swrlb:tan Satisfied iff the first argument is equal to the

tangent of the radian value the second argument.

for Boolean Values

swrlb:booleanNot (from XQuery fn:not)

Satisfied iff the first argument is true and the
second argument is false, or vice versa.

for Strings

swrlb:stringEquallgnoreCase

Satisfied iff the first argument is the same as the
second argument (upper/lower case ignored)

swrlb:stringConcat (from XQuery fn:concat)

Satisfied iff the first argument is equal to the
string resulting from the concatenation of the
strings the second argument through the last

argument.

swrlb:substring (from XQuery fn:substring)

Satisfied iff the first argument is equal to the
substring of optional length the fourth argument
starting at character offset the third argument in
the string the second argument.

swrlb:stringLength (from XQuery fn:string-length)

Satisfied iff the first argument is equal to the
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length of the second argument.

swrlb:normalizeSpace (from XQuery fn:normalize-space)

Satisfied iff the first argument is equal to the
whitespace-normalized value of the second
argument.

swrlb:upperCase (from XQuery fn:upper-case)

Satisfied iff the first argument is equal to the
upper-cased value of the second argument.

swrlb:lowerCase (from XQuery fn:lower-case)

Satisfied iff the first argument is equal to the
lower-cased value of the second argument.

swrlb:translate (from XQuery fn:translate)

Satisfied iff the first argument is equal to the
second argument with occurrences of characters
contained in the third argument replaced by the
character at the corresponding position in the
string the fourth argument.

swrlb:contains (from XQuery fn:contains)

Satisfied iff the first argument contains the
second argument (case sensitive).

swrlb:containslgnoreCase

Satisfied iff the first argument contains the
second argument (case ignored).

swrlb:startsWith (from XQuery fn:starts-with)

Satisfied iff the first argument starts with the
second argument.

swrlb:endsWith (from XQuery fn:ends-with)

Satisfied iff the first argument ends with the
second argument.

swrlb:substringBefore (from XQuery fn:substring-before)

Satisfied iff the first argument is the characters
of the second argument that precede the
characters of the third argument.

swrlb:substringAfter (from XQuery fn:substring-after)

Satisfied iff the first argument is the characters
of the second argument that follow the
characters of the third argument.

swrlb:matches (from XQuery fn:matches)

Satisfied iff the first argument matches the
regular expression the second argument.

swrlb:replace (from XQuery fn:replace)

Satisfied iff the first argument is equal to the
value of the second argument with every
substring matched by the regular expression the
third argument replaced by the replacement
string the fourth argument.

swrlb:tokenize (from XQuery fn:tokenize)

Satisfied iff the first argument is a sequence of
one or more strings whose values are substrings
of the second argument separated by substrings
that match the regular expression the third
argument.

for Date, Time and Duration

swrlb:yearMonthDuration (from XQuery
xdt:yearMonthDuration)

Satisfied iff the first argument is the
xsd:duration representation consisting of the
year the second argument and month the third
argument.

swrlb:dayTimeDuration (from XQuery
xdt:dayTimeDuration)

Satisfied iff the first argument is the
xsd:duration representation consisting of the
days the second argument, hours the third
argument, minutes the fourth argument, and
seconds the fifth argument.

swrlb:dateTime

Satisfied iff the first argument is the
xsd:dateTime representation consisting of the
year the second argument, month the third
argument, day the fourth argument, hours the
fifth argument, minutes the sixth argument,
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seconds the seventh argument, and timezone the
eighth argument.

swrlb:date

Satisfied iff the first argument is the xsd:date
representation consisting of the year the second
argument, month the third argument, day the
fourth argument, and timezone the fifth
argument.

swrlb:time

Satisfied iff the first argument is the xsd:time
representation consisting of the hours the second
argument, minutes the third argument, seconds
the fourth argument, and timezone the fifth
argument.

swrlb:addYearMonthDurations (from XQuery op:add-
yearMonthDurations)

Satisfied iff the yearMonthDuration the first
argument is equal to the arithmetic sum of the
yearMonthDuration the second argument
through the yearMonthDuration the last
argument.

swrlb:subtractYearMonthDurations (from XQuery
op:subtract-yearMonthDurations)

Satisfied iff the yearMonthDuration the first
argument is equal to the arithmetic difference of
the yearMonthDuration the second argument
minus the yearMonthDuration the third
argument.

swrlb:multiplyYearMonthDuration (from XQuery
op:multiply-yearMonthDuration)

Satisfied iff the yearMonthDuration the first
argument is equal to the arithmetic product of
the yearMonthDuration the second argument
multiplied by the third argument.

swrlb:divideYearMonthDurations (from XQuery
op:divide-yearMonthDuration)

Satisfied iff the yearMonthDuration the first
argument is equal to the arithmetic remainder of
the yearMonthDuration the second argument
divided by the third argument.

swrlb:addDayTimeDurations (from XQuery op:add-
dayTimeDurations)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic sum of the
dayTimeDuration the second argument through
the dayTimeDuration the last argument.

swrlb:subtractDayTimeDurations (from XQuery
op:subtract-dayTimeDurations)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic difference of
the dayTimeDuration the second argument
minus the dayTimeDuration the third argument.

swrlb:multiplyDayTimeDurations (from XQuery
op:multiply-dayTimeDuration)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic product of
the dayTimeDuration the second argument
multiplied by the third argument.

swrlb:divideDayTimeDuration (from XQuery op:divide-
dayTimeDuration)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic remainder of
the dayTimeDuration the second argument
divided by the third argument.

swrlb:subtractDates (from XQuery op:subtract-dates)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic difference of
the xsd:date the second argument minus the
xsd:date the third argument.

swrlb:subtractTimes (from XQuery op:subtract-times)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic difference of
the xsd:time the second argument minus the
xsd:time the third argument.

swrlb:addYearMonthDurationToDateTime (from

Satisfied iff the xsd:dateTime the first argument
is equal to the arithmetic sum of the
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XQuery op:add-yearMonthDuration-to-dateTime)

xsd:dateTime the second argument plus the
yearMonthDuration the third argument.

swrlb:addDayTimeDurationToDateTime (from XQuery
op:add-dayTimeDuration-to-dateTime)

Satisfied iff the xsd:dateTime the first argument
is equal to the arithmetic sum of the
xsd:dateTime the second argument plus the
dayTimeDuration the third argument.

swrlb:subtractYearMonthDurationFromDateTime
(from XQuery op:subtract-yearMonthDuration-from-dateTime)

Satisfied iff the xsd:dateTime the first argument
is equal to the arithmetic difference of the
xsd:dateTime the second argument minus the
yearMonthDuration the third argument.

swrlb:subtractDayTimeDurationFromDateTime (from
XQuery op:subtract-dayTimeDuration-from-dateTime)

Satisfied iff the xsd:dateTime the first argument
is equal to the arithmetic difference of the
xsd:dateTime the second argument minus the
dayTimeDuration the third argument.

swrlb:addYearMonthDurationToDate (from XQuery
op:add-yearMonthDuration-to-date)

Satisfied iff the xsd:date the first argument is
equal to the arithmetic sum of the xsd:date the
second argument plus the yearMonthDuration
the third argument.

swrlb:addDayTimeDurationToDate (from XQuery
op:add-dayTimeDuration-to-date)

Satisfied iff the xsd:date the first argument is
equal to the arithmetic sum of the xsd:date the
second argument plus the dayTimeDuration the
third argument.

swrlb:subtractYearMonthDurationFromDate (from
XQuery op:subtract-yearMonthDuration-from-date)

Satisfied iff the xsd:date the first argument is
equal to the arithmetic difference of the xsd:date
the second argument minus the
yearMonthDuration the third argument.

swrlb:subtractDayTimeDurationFromDate (from
XQuery op:subtract-dayTimeDuration-from-date)

Satisfied iff the xsd:date the first argument is
equal to the arithmetic difference of the xsd:date
the second argument minus the
yearMonthDuration the third argument.

swrlb:addDayTimeDurationToTime (from XQuery
op:add-dayTimeDuration-to-time)

Satisfied iff the xsd:time the first argument is
equal to the arithmetic sum of the xsd:time the
second argument plus the dayTimeDuration the
third argument.

swrlb:subtractDayTimeDurationFromTime (from
XQuery op:subtract-dayTimeDuration-from-time)

Satisfied iff the xsd:time the first argument is
equal to the arithmetic difference of the xsd:time
the second argument minus the
dayTimeDuration the third argument.

swrlb:subtractDate TimesYieldingYearMonthDuration
(from XQuery fn:subtract-date Times-yielding-
yearMonthDuration)

Satisfied iff the yearMonthDuration the first
argument is equal to the arithmetic difference of
the xsd:dateTime the second argument minus the
xsd:dateTime the third argument.

swrlb:subtractDateTimesYieldingDayTimeDuration
(from XQuery fn:subtract-date Times-yielding-
dayTimeDuration)

Satisfied iff the dayTimeDuration the first
argument is equal to the arithmetic difference of
the xsd:dateTime the second argument minus the
xsd:dateTime the third argument.

for URIs

swrlb:resolveURI (from XQuery op:resolve-uri)

Satisfied iff the URI reference the first argument
is equal to the value of the URI reference the
second argument resolved relative to the base
URI the third argument.

swrlb:anyURI

Satisfied iff the first argument is a URI reference
consisting of the scheme the second argument,
host the third argument, port the fourth
argument, path the fifth argument, query the
sixth argument, and fragment the seventh
argument.

for Lists

swrlb:listConcat (from Common Lisp append)

Satisfied iff the first argument is a list



http://www.w3.org/TR/xpath-functions/#func-add-yearMonthDuration-to-dateTime
http://www.w3.org/TR/xpath-functions/#func-add-dayTimeDuration-to-dateTime
http://www.w3.org/TR/xpath-functions/#func-subtract-yearMonthDuration-from-dateTime
http://www.w3.org/TR/xpath-functions/#func-subtract-dayTimeDuration-from-dateTime
http://www.w3.org/TR/xpath-functions/#func-add-yearMonthDuration-to-date
http://www.w3.org/TR/xpath-functions/#func-add-dayTimeDuration-to-date
http://www.w3.org/TR/xpath-functions/#func-subtract-yearMonthDuration-from-date
http://www.w3.org/TR/xpath-functions/#func-subtract-dayTimeDuration-from-date
http://www.w3.org/TR/xpath-functions/#func-add-dayTimeDuration-to-time
http://www.w3.org/TR/xpath-functions/#func-subtract-dayTimeDuration-from-time
http://www.w3.org/TR/xpath-functions/#func-subtract-dateTimes-yielding-yearMonthDuration
http://www.w3.org/TR/xpath-functions/#func-subtract-dateTimes-yielding-yearMonthDuration
http://www.w3.org/TR/xpath-functions/#func-subtract-dateTimes-yielding-dayTimeDuration
http://www.w3.org/TR/xpath-functions/#func-subtract-dateTimes-yielding-dayTimeDuration
http://www.w3.org/TR/xpath-functions/#func-resolve-uri
http://www-2.cs.cmu.edu/Groups/AI/html/cltl/clm/node149.html

representing the concatenation of the lists the
second argument through the last argument.

swrlb:listIntersection

Satisfied iff the first argument is a list containing
elements found in both the list the second
argument and the list the third argument.

swrlb:listSubtraction

Satisfied iff the first argument is a list containing
the elements of the list the second argument that
are not members of the list the third argument.

swrlb:member

Satisfied iff the first argument is a member of
the list the second argument.

swrlb:length (from Common Lisp list-length)

Satisfied iff the first argument is the length of
the list the second argument (number of
members of the list).

swrlb:first (from rdf:first)

Satisfied iff the first argument is the first
member of the list the second argument.

swrlb:rest (from rdf:rest)

Satisfied iff the first argument is a list containing
all members of the list the second argument
except the first member (the head).

swrlb:sublist

Satisfied iff the list the first argument contains
the list the second argument.

swrlb:empty (from rdf:nil)

Satisfied iff the list the first argument is an
empty list.



http://www-2.cs.cmu.edu/Groups/AI/html/cltl/clm/node149.html
http://www.w3.org/TR/2004/REC-rdf-schema-20040210/#ch_first
http://www.w3.org/TR/2004/REC-rdf-schema-20040210/#ch_rest
http://www.w3.org/TR/2004/REC-rdf-schema-20040210/#ch_nil

JlabopaTtopnas padora Ne3

Tema: IKCNEPMHblEe cucmembvl

Heﬂb paﬁ()TbI: MOJIYYCHHEC NPAKTUYCCKUX HABBIKOB IMIPUMCHCHUS CIICHUAIIN3UPOBAHHBIX

000J104CK AJI MOCTPOCHU A MPOAYKIIMOHHBIX SKCIICPTHBIX CUCTCM.

3ananue: Ha s3pike CLIPS peann3oBarh SKCHEPTHYIO CUCTEMY COTVIACHO MOJYYCHHOMY
Bapuanty. OpHEHTUPOBOYHOE KOJUYECTBO MPOAYKIHMKA 0a3pl 3HAHWN He MeHee 25 mT. B
Ka4yecTBe CIpaBoyHOro MaTtepuana mo obomouke CLIPS wucnonesyiite «Camoyuurtens 1O
CLIPSy, pacrionosxeHHBIN B 3TOH ke marnke. PasperaeTcs AenaTth BApUaHT JBOUM, IIPH YCIIOBHH,

4yTo 0a3a 3HaHUU OyneT comepxaTh He MeHee SO mpaBuIL.

Oruer 1o J1abopaTopHOii paboTe MOIKEH COACPKATH:

1. ®amunuio ¥ HOMep TPYMIIbI yYallerocs, 3aJaHue

2. Kparkoe onmcanue npeaMeTHON 00JacTu U penraeMon 3agaun (KakoB pe3yabTaT paboThl
CHUCTEMBI, YTO SIBJISICTCSI BXOJAHBIMU JJAHHBIMHU )

3. Omnwmcanwe TPUMEHEHHOTO TOIXoda K (opMalau3aluu 3HAHUH C HEOOXOJIUMBIMH
pucynkamu, auarpammamu (aepesbs U/WNJIN, nepeBws penieHuii) u T.1.

4. TlonHbii TeKCT 6a3bl 3HAHUN U MPOTOKOJ €€ PadOThI AJISl TPEX KOHCYJIbTALUN

OCHOBHbIe TeopeTn4vyeckune csegeHus

JKCNepTHbIE CHCTEMbI — TO CIIOKHBIE NMPOTPAMMHBIE KOMITJIEKCHI, aKKYMYJIHPYIOIIHIE
3HAHUS CMELUAINCTOB B KOHKPETHBIX MPEAMETHBIX 00JIACTSAX U TUPAKUPYIOLIME ITH 3HAHUS IS
KOHCYIbTaIl[MM MeHee KBATU(DHUIMPOBAHHBIX CHEIHATUCTOB,

060s10uKka IC — «IyCTas» IKCIEPTHAS CHCTEMA,

O6o0s10uka IC - HUHCTPYMEHTAJIBHOE CPEACTBO [JIi TPOSKTHPOBAHUS U CO3JAHUS
AKCIIEPTHBIX cHUcTeM. B cocTtaB 000J0YKM BXOJAT CPEACTBA NMPOEKTHUPOBAaHHS 0a3 3HAHUM C
pasinYHbBIME (OpPMaMHU TPEACTaBICHUs 3HAHUI M BbIOOpA pekuma paboThl pemiarens 3ajad.
JUis  KOHKpETHOM mpeaMeTHOM o001acTH WHXKEHEp IO 3HaHMAM OIpeleNseT HYXKHOe
NpeCTaBJICHNE 3HAHUI M CTPATerWy PEIIeHHs 3a]ad, a 3aTeM, BBOAS MX B 000JIOUKY, CO3HaeT
KOHKPETHYIO IKCTIEPTHYIO CHCTEMY.

[Tpumenenne o6o0n0uk OC MO3BOJSAET JOCTATOUYHO OBICTPO U € MHUHHMMAIbHBIMU
3aTpataMd CO3/1aTh HCCIIEAOBATENbCKYIO, JEMOHCTPALMOHHYI0O WM TpoMbliieHHylo IC.

EMYCIN — nepBas o6omouka, ocHoBaaHast Ha MY CINS®,

! Scnuukuii J.H. BeaieHre B UCKyCCTBEHHBIN UHTEIIEKT. - M.: M3natenbekuii uentp «Akanemus», 2005. — 20.
2 Cnosaps Tepmunos // http://www.buk.ru/dict_view/662/ 07.04.07 r.



http://www.buk.ru/dict_view/662/

CoBpeMennpie 000704k DC mpejyraraloT CIenylonme BO3MOKHOCTH (B KaXIou
KOHKPETHON 000JIOUKE MPEICTABICHB YACTUYIHO):

- ruOpuIHOE TpecTaBieHue 3Hanuii (ESWin);

- BEIOOp M3 HECKOJIBKHUX cTpareruii BeiBoga (G2, CLIPS);

- moakiroyenue oudmuorek u apyrux cucreMm (ACTIVATION FRAMEWORK);

- apXHUTEKTypa Ha OCHOBE «10cku 00bsiBneHuin» (HEARSAY-1I);

- apXUTEKTypa «kiaueHT-cepsep» (JESS);

- uaTerpanus B Marepuer/Muatpaner (Egg2Lite, Exsys Corvid);

- rpaduueckuii uarepdeiic (WIindexS, WxXCLIPS);

- mojcucteMa mozenupoBanus (G2);

- MoaysbHOE TiocTpoenue cuctembl (ReThink, G2);

- BU3yaIM3alus cTpykTypsl 06a3 3nanuii (W.E.S.T.) u T.1.

Cozmanne DC ¢ UCIOJIb30BaHUEM OOOJIOYKH - ATO IPOLECC 3aroHeHUs 00009k DC
JNAHHBIMH, 3HAHWUSMH, AITOPUTMAaMHU pEIIEeHUs, HACTPOHWKAa MEXaHHM3Ma BBIBOJA, pa3paboTKa
II0JIb30BATEIBCKOr0 HHTEpdeiica, OTBEYAlOIIEro TPeOOBaHUSAM U CTaHAAPTAM KOHKPETHOMN
peIMETHOH 00JIacTb.

CLIPS (C Language Integrated Production System) sBuseTcs OIHUM U3
pacipoCTpaHEHHBIX HHCTPYMEHTAJIbHBIX CpPEACTB pa3paboTku sKkcnepTHbIX cuctem (9C).
[IpencraBisist coOOil JIOTMYECKH TMOMHYIO CpeIy, COAEPIKALIYI0 BCTPOCHHBIM pEIakTop |
cpeactBa otrnaaku, CLIPS sBasercs o6onoukoir OC. Pazpaborumkom CLIPS sBasercs
HarmmonansHoe AspoxocMmuueckoe ArentctBo CIIA. IlepBas Bepcust cuctemsl Bbinuia B 1984
rofy, TeKymas Bepcus -6.1.

CLIPS wucnonp3yeT MNPOAYKIIMOHHYIO MOJENb MPEACTABICHHUS 3HAHUH M TIOITOMY
COJIEPKUT TPU OCHOBHBIX JIEMEHTA!

1. cnucok ¢axToB
2. 0a3y 3HaHMIA
3. 0OJIOK BBIBOZIA

[TpuHIMNIUATBHBIM OTJIMYMEM JAHHOW CHUCTEMBI OT AHAJIOTOB SIBISETCS TO, YTO OHA
MOJTHOCTHIO peanu3oBaHa Ha si3bike C. [IpyyeM MCXOAHBIE TEKCTHI €e MPOrpaMM OIYOJIIMKOBAaHbI
B cetn MIHTEpHET.

B CLIPS wucnonb3yercss opuruHaibHbli LIPS-momoOHBIN sI3BIK mporpamMmmMHupoBaHUS,
OpUEHTUPOBaHHBIH Ha pa3paboTky DC. Kpome toro, CLIPS nmogaepxuBaet emie ABE MapagiurMbl

nporpaMMupOBaHUs: 06I>CKTHO-OpI/ICHTI/IpOBaHHYIO " IpOoLCAYPHYIO.

3 Onua u3 neperix DC U1 MEAUIMHCKON MarHocTUKU. PaspaboTana rpynmnoi o MHQEKIMOHHBIM 3260J1€BaHUAM
Crengopackoro yHuBepcuTeTa, ee paspaborka Obuta Hayata B 1974 1.



10.
11.

BapuaHTbl 3agaHunmn

Omnpenenenne KOHPUTypalMd NEPCOHATBHOTO KOMIIBIOTEpA B 3aBUCHMOCTH  OT
NOTPEOHOCTEN MONIb30BaTENS

Br160op onTumanbHOro crnoco0a NoIKII0YEHUS K HHTEPHET

Jlnarnoctuka HeMCIpaBHOCTENH KOMIIBIOTEPA

Pexomennamust MHQOPMALMOHHOW CHCTEMBI B 3aBUCHMOCTH OT MHOTpeOHOCTEH
10JIb30BATENS

Pexomenmanuss y4yeOHMKOB WM KHHT (10 HMH(POPMATUKE) B 3aBHCUMOCTH OT
noTpeOHOCTEH MoIb30BaTENs

Pexomennarus cpencts papadorku [10 (cpemsl, s3bIKH, MIATGOPMBI) B 3aBUCUMOCTH OT
TpeOoBaHU K OyayIIeH cucteme

Breibop Merona pemieHus 3aqadyd MO €€ OMHUCAaHUIO0 (M3BECTHBIE AITOPUTMBI, METOJIBI
HCKYCCTBEHHOT'O MHTEJIJICKTA U T.1.)

Pexomennamyu mo KOHGHUTypUPOBAHHIO JIOKATLHON CETH

Pexomennaru o BeI0Opy nepuepuiiHbIX YCTPOUCTB

Pexomenpanuu no ¢popmary xpaHeHus: HHPOpMAIMK Pa3HOTO THUIIA

CBOOOIHBIN BapuaHT, CTYJEHT caM IpejajaraeT MpeaIMETHYI0 00JacThb, CBSI3aHHYIO C

UHPOPMATUKOM



JlabopaTtopnas pabdora Ned

Tema: npunsamue pewenuul

I_Ie.]'lb paﬁ()TbI: MOJIYUYCHUC MPAKTUYCCKUX HABBIKOM HNPUMCHCHUA MCTOJOB IPHUHATHUA
pEeLIEHHUI.
3aganue: Ha mo00oM si3bIKe MPOrpaMMUPOBAHUS HAMUIIUTE IPOTPAMMY, TO3BOJISIOLIYIO

pe€uiaTh 3ajja4y Balll€ro BaprHaHTa IIPU IIPOU3BOJIBHBIX BXOJHBIX JaHHBIX.

Otuer 110 1a60paTOPHON PabOTE AOJIKEH CONEPKATH!

1. damunnuio 1 HOMep IpyIIIbl yYallerocs, 3alaHue

2. OnucaHue alropuT™Ma NPUHATHS PELIEHUs ¢ HEOOXOJUMBIMU PUCYHKAMHU, JUarpaMMamMu
(mepesbst I/WJIN, nepeBbs penieHuit) u T.11.

3. JlucTuHT mporpamMMbl U IPOTOKOJI €€ pabOoThI IS TPEX 3aITyCKOB C pa3HBIMH JaHHBIMU

OCHOBHbIe TeopeTn4yeckme ceegeHus

[IpunsTHE pereHust — 3T0 0COObIM BUJ] UEIOBEUECKOM NesITeIbHOCTH, HallpaBJIeHHbIN Ha
BBIOOD JIy4Illel U3 UMEIOLUXCS aJIbTEepHATUB. | TaBHOM 3a1auell, KOTOPYIO IPUXOAUTCS
paspeiarh Ipy NPUHATHH PELIECHUS, «SBIIIETCS BbIOOD aJbTEPHATUBBI, HAWITYYIIEH A5
JOCTHKEHUS HEKOTOPOH LIEJIN, WM PAHKUPOBAHUE MHOXKECTBA BO3MOXKHBIX aJIbTEPHATUB I10
CTENEHH MX BIMSAHMS HA JOCTHKEHUE STOM IeIn» ™.

WuTennexryanbHble UTPbl — 3TO OJHA U3 OOJacTell MCKYCCTBEHHOT'O MHTEIJIEKTA, /e
ONTUMHUCTHYECKUE TPOTHO3BI YYeHBIX 50-X TOJOB MPOIUIOTO BEKa, XOTS M C OOJBIIUM
OT03JIaHMEM, HO MOITHOCTHIO0 cObumich. B 1998 1. B Hblo-Mopke B marue Deep Blue mpoTus
I'appu KacmapoBa koMmbploTep BIepBble MOOEIWJI YEMIMOHAa MHpa IO MaxmaraM. Matu
COCTOSUI U3 LIECTH MapTHH U 3aBepuIriics co cueToM 3,5 Ha 2,5 B 10J1b3y KOMIBIOTEpA.

[Tonsitue «urpa» mMeer Oosee mHUpPoOKoe 3HaueHue. Vrpoil MOKHO cUMTaTh MHOTHE
HKOHOMUYECKHE, TOTUTUIECKUE, BOCHHbIE U APYrue KOH(IUKTHI.

N B urpax u 0Opu NPUHATHU PEIIEHUH B pA3JIMUYHBIX MPEIMETHBIX O00JacTAX
UCIIOJIB3YIOT OAMHAKOBBIE MeToJbl. [IpuHIUIBI paboThl, MpeAOKEHHbIE pa3paboTUUKaAMHU,
OTNHUPAIOTCSl Ha UCCIIE0BaHUs JIepeBa BO3MOKHBIX MpoAokeHui urpsl. KopHeBas BepiinHa
JepeBa BO3MOXKHOCTEH MpeAcTaBiseT co0oil Tekyllee MojoKeHue (GUryp Ha MIaxmMaTHOM
J0cKe, a paboTa MporpaMMBbl COCTOUT B BEIOOpE OYEPETHOTO XO/a.

B cepenune maptum y Urpoka oObluHO HMeeTcsi OKosio 30 BO3MOXHBIX BapHaHTOB

cienyromero xoja. BosHukaromue B pe3yiabTrare  uX  nepebopa  KoHbUrypamuu

Tonenxo B. CicTeMsI MOANEPKKN NPUHATHS PEIIEHHUH - BAalll ”HCTPYMEHT JIJIs TIPAaBHIIBHOTO
BbIOOpa // Kommbroteppa, Ne 34, 1998. http://www.computerra.ru/offline/1998/262/1520/



MPEJICTABIISIIOTCA KaK JOYEpPHUE BEPUIMHBI ISl TAHHOWM KOPHEBOW BEpIIMHBI. B Kaxaoil u3
I[O‘ICpHI/IX BepH_II/IH BO3MOXXHO OKOJIO 30 OTBETOB HpOTI/IBHI/IKa, TaK 4YTO IJIA I/1306pa)KeHI/ISI
pe3ynbTUpyOmUX KoHpUrypamnuii morpedyercs eme okoino 900 BepmwmH u 1.1. [lepeBo ObICTpO

pazpacrtaercsi, UTO MPUBOAUT K KOMOMHATOPHOMY B3pBIBY.

900

810000

KoMOuHATOPHEINA B3PBIB

lepeso 603MOACHBIX NPOOONAHCEHUU ULAXMANHOU USDbL

O6parubi eslson Mpamoin swecn

Havano (1‘ !

iz

O/ 3aKTHOHEHMA

Hauano

Nowck naWcka

8 wnpnry Hauano

JaknHerHnn

Cmpamezuu 6v1800a
Bce BepmmHbl MOTYT OBITH ABYX THUIOB. B OIHMX odepemHON XOJ MPEICTOUT JeaTh

KOMIIBIOTEPY, B IPYTHUX — €0 MPOTUBHUKY. [IepBhle HA3BIBAIOT alb@a-eepuiuHamu, BTOPbIE —
bema-eepuunamy. Takum 00 pa3oMm, JepeBO BO3MOXKHOCTEH TMpeAcTaBisieT co0oit
yepeayromuecs ciaou anbda- 1 6eTa-BepuInH.

Ecom Ob1 mepeBo MOXHO OBUTO 00CIIENOBAaTH TOJHOCTHIO, T.€. BIUIOTH JIO JIMCTHEB,
MPEJICTABIISAIONIUX COOOH BCE BO3MOXHBIC OKOHYAHHMS B JAaHHOH WIpe, TO HMeNach Obl
BO3MOKHOCTh BBIOpATh XOJ, 00ECTIEYMBAIOIINI 11 KOMIBIOTEpA BHIMTPHIII HE3aBUCUMO OT
peakuuii mpoTHBHUKA. Takas BO3MOXHOCTh HMEETCS B TMPOCTEHIINX Urpax, TaKUX Kak

KPECTUKU—HOJINKH. B HHTCIUICKTYAJIBHBIX MI'pax THIIA I[HaxMaT YyAaacTCsad IOCTPOUTbL U



IPOCMOTPETH JINIIL HEOOJIBIIYIO YacTh J€peBa BO3MOXKHOCTEH. B 3TOM ciydyae roBopst, 4To
JIEpeBO BO3MOXHOCTEH IIOJBEPraeTcs IOAPE3Ke, a KOHEYHbIE BEPIUMHBI, HHUKE KOTOPBIX
JE€PEBO OTCEYCHO, HAa3BbIBAKOT MeEePMUHANbHLIMU BEPLIIMHAMMU.

Ilonck Hammyduiero peuieHWss B JI€PEBE MOXKET OCYIIECTBIISTHCS IO PA3JIMYHBIM
cTpaterusm. i BbIOOpa cTpaTernu He0OXOJMMO OTBETUTh Ha 2 BOIIpOCa:

e Kakylo TOUKy B IpOCTpaHCTBE COCTOSHUI MPHHATH B KauecTBE HCXOAHOK? OT BhIOOpa
9TON TOUYKU 3aBUCHUT U METOJ OCYILIECTBJICHUS [TIOMCKA — B IIPSIMOM WK 00paTHOM
HallpaBJICHUU.

e Kakumu MeToaMu MOXHO MOBBICUTH 3()(PEKTUBHOCTD MOUCKA PEIIEHUs? DTU METObI
OTIpeNeNAI0TCS BEIOPaHHOM CTpaTerueii nepedbopa — riayOuHy, B IIMPUHY, 110

noa3agaadyaM MJIM MHA4YC.



BapuaHTbl 3agaHui

1) 3adaua kommusoscepa

Aljj - CTOMMOCTB TIpo€e3/1a MKy Topofamu i u j. A = HA' i - Tabnuua Tapudos.
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2) 3adaua o prokszake

An - o6beM nipeamerta, By - croumocts npeamera. Prok3zak umeer o0bem V
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B1 Bn
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3) 3aoaua o pazdbuenuu

Pasbuenue - paznencaue MmHoxectBa A={A1, Az, ...An} Ha 1Ba moaMHoOxecTBa B u C:



n - 00BEKTOB

rae m+l=n u BNC=0, A=BuUC .

m I
TpebyeTcst HAWTH TaKOH BapHUAHT, KOTIa .= A.
pebyeTcst HalTH TaKOW BapUaHT, KOT k;lA'k pz_l i

4) 3adaua 06 opuenmuposarnom epage

Nmeercst opuenTupoBanHbIi rpad G, y KOTOPOTro 3a7aHbl JUTMHBI BCEX JYT.
[TocTpouTh BCe alMKIMYECKUE YTH M3 BEpLIMHBI @ B BepunHy b Ha rpade G u ynopsgounts ux
10 BO3PaCTaHUIO JUIMH ITyTEH.

a

® c
G:

d

5) HUepa «llamuawikuy
Pa3zpaborare mporpamMmy, pemiaromyro rojaoBojoMky “IIstHamku” (pemaer mporpamma, a He

M10JIb30BATENb).

6) HUepa 6 kpecmuku-HoIuKu

Hammcatre mporpammy wrpsl “KpecTukn-HONMKM” Ha HeorpaHndeHHoOM nose. Mrpa Benercs

MEK]1y TTOJIb30BATEJIEM U BaIlIEW TPOTrPaMMON.



7) Hucnosoii pebyc
DONALD

+

GERALD
ROBERT

3amenuts OykBel D, O, N u T.1. Ha nudpsl TakuM 00pa3oM, YTOObI cyMMa Obla IMPaBUIIBHOM.

Pa3HbpIM OykBam COOTBETCTBYIOT pa3HbIe U PHI.

8) 3adaua o kpamuaiiuwem ceszvisarUem oepese

[TycTb ajj - pacCTOSIHUS MEXY I-M H J-M TOPOJIOM.
TpeOyeTcst HOCTPOUTH CUCTEMY JIOPOT MEXy TOPOJaMH TakK, 4TO0bI Lsym — Min u
U3 JII00O0T0 TOpoJIa MOXKHO OBLIIO OBI MTOTACTH B JIFOOOW APYrOi rOpPoO/I.

3

[ ) .l//

T'opona

9) Uepa «Pesepcory

Hanucate nporpammy urpsl “Peepcel”. Mrpa Benmercst Mexay I0Jb3oBaTeleM U Ballel

IIPOrpaMMoi.

10) «Anonckuti kpocceopoy

Hamucate mnporpamMmy pemiamomiyro SIMOHCKHE KpOCCBOPAbl (MMHHMMAaJbHAasi pa3MepHOCTh

kpoccBopaa s caayau10x10).

11) Hepa «Bolku u koposuLy

[Tonb30BarTenb 3arajpiBaeT yucio u3 4 uudp, kaxaas U3 KOTOpsIx oT 1 10 6, npuyem Bce HUPPbI
paznuuHbl. Hamucate nporpammy, KOTOpasl yraablBae€T YHUCIO MO CIEAYIOIIMM IpaBUJIaM:
BBIBOJIUTCSI YMCJIO M TIOJIb30BaTENh COOOIIAET, CKOIBKO B HeM "OBIKOB" U "KOpOB", T.€. CKOJIBKO
nudp CTOUT HA CBOMX MECTaX W CKOJBKO HMHU(P COAECPKHUTCA B 0O0OMX YHUCIAX, HO COBMAIAIOT
auuib 1o 3HayeHuro. Hanprumep, mycts 3aragano uncio 1264, cripomeno 1256. B atom cityqae 2

osika (1,2) u onHa Koposa (6)

12) Ce0600nbiil sapuanm, CTYACHT caM Tpeiaraet 3a1ady.
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