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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUTHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aiad B
00JIaCTH HMCKYCCTBEHHOTO HWHTEJUICKTa, a TAaKKE 3HAKOMCTBO C OCHOBHBIMHU IOHSATHUSIMH U
METOAaMH MAIIMHHOTO OOYYeHHss M UX INPHUMCHEHHEM K 3ajJadaM, OTHOCSAIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHUS JUCLHUIUIMHBL — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
VICIIOJIb30BAHMSI TEXHOJIOT I HCKYCCTBEHHOTO MHTEIUICKTa B IpodeccnoHaabHOl chepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh IMPUHIHUIIBI pa6OTLI COBPCMCHHBIX I/IHCI)OpMaI_II/IOHHBIX TEXHOJIOTHI JJIsA
peuieHus 3a1a4 npohecCuOHaNBHON e TeIbHOCTH;

— BbIOMparh 1HMGPOBBIE TEXHOJOTWH, IMPOrPAMMHBIC CPEICTBA ISl  PELICHHS
po(heCCHOHATBHBIX 33/1a4;

— TOpPUMEHATh  NPH  PEUICHUH  337ad  NPO(ECCHOHANBHOW  JCATCIbHOCTH
CIEeUATM3MPOBAHHOE TPOTPAMMHOE 00ECIIEYCHUE U METOIbl HCKYCCTBEHHOTO MHTEIIJICKTA;

—  paspabarbiBaTh OCHOBHBIC MOJYJIM MHTEJUICKTYaIbHBIX CHCTEM, BIaJCTh IIPUEMaMHU
perieHus 1abOpaTOPHBIX 3a/1a4d B PEIMETHO# 001acTH.

Ilepeyens mNJIAHMPYEeMBIX pe3yJbTATOB OOyYeHHs] MO JHCHMILUIAHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHHPYEMbIMH Pe3yJIbTATAMHU OCBOEHHsI 00Pa30BaTEeJILHOI POTrPaMMBbI

Kon, popmynmposka Kon, popmynuposka nnaukatopa | Ilnanupyemsie pe3ysbTaThl
KOMIICTCHIIUH o0yueHus 0 TUCIUILINHE
(Monymio),
XapaKTEepU3YIOIIKE dTallbl
(dbopmupoBaHus
KOMIIETCHIIUH,
WHJIUKATOPOB
IIK-1 CrocobeH BnageTh W/I-1 IIK-1 BnageeT pucyHKOM U ['oTOBHOCTH IPUMEHSATH NTPU
PUCYHKOM | IpUEMaMu prueMaMu paboThl, C 000CHOBAHUEM, pEIIeHNHN 3a1a9
paboThI, C 000CHOBAaHUEM, XYyJI0>)KECTBEHHOT'O 3aMbICiia IU3aiH- podhecCHOHATBHOI
xyuozxeCTBeHHoro 3aMbIcia | OPOEKTa, B MAKETUPOBAHUU U NEeATEITHOCTH
TU3alH-TIPOCKTA, B MOJICIMPOBAHUH, C IIBETOM U CleNMATH3HPOBAHHOE
MAaKETUPOBAHUH U IIBETOBBIMH KOMITO3HUITASIMH
MIporpaMMHOE oOecrieueHue
MOJEJIUPOBAHUH, C LIBETOM -2 IIK-1 Peanuzyet
U IIBETOBLIMU Xy/I0’KECTBEHHBIN 3aMbICEIl JU3aiiH- 1 METO/IBI HCKYCCTBEHHOTO
KOMITO3ULIMSIMH MPOEKTA, CHHTE3UPYS 3HAHUS U HHTCIUICKTA.
HABBIKH PHCYHKA H [[BETOBOIL I'oToBHOCTH pa3pabaThIBaTh
KOMOO3UIINN OCHOBHBIC MOAYJIN
NJ-3 TIK-1 OuennBaet u BEIOUpaeT UHTEIIEKTYAILHBIX CUCTEM,
13 KOMIIO3UIIMOHHBIX IPUEMOB, BJIAJIETh IpUEMaMU
TEXHUK HpOGKTHOﬁ Fpa(l)I/IKI/I n pCIJ_ICHI/IH HpaKTI/I‘-ICCKI/IX
IIBETOBBIX COYCTAHNHN HYXHBIC TSI 337184 B IIPEAMETHOI
peanu3anuu Xy105KeCTBEHHOTO OGIACTH.

3aMbICJ]Ia ,Z[H3aI>’IH-HpO€KTa

[IK-2 Cnocoben NA-1 TIK-2 Onpenensier npasuiia u
000CHOBAaTh CBOU MPUHIUITEI TBOPYECKOTO PEIICHUS
MIPeJIOKEHHS TTPH TU3aitHePCKOH 3a1a4un

pa3paboTKe MPOEKTHOI NA-2 TIK-2 ®opmupyet cBon
Weu, OCHOBAaHHOM Ha 3aMBICIIBI M UIeU rpaduaecKum
KOHIENTYaJIbHOM, criocoboM; popmynupoBaTh
TBOPUYECKOM TMOAXOJE K KOHLEMIHIO MPOEKTHOH HIeH;
pELIeHUIO AU3aiiHepCKOM npeoOpa3oBaTh KOHIENTYAIbHYIO

3a1a9u HUIEI0 B




rpaduuecKuil BUA

JI3aiHEepCKOM 3aauu

N/I-3 IIK-2 AprymenTupyer
pa3paboTKy MPOEKTHOM UJICH,
OCHOBAaHHOMW Ha KOHIIENTYaIbHOM,
TBOPYECKOM TMOJIXOJIE K PEIICHHIO

1. HaumeHoBaHme MPaKTUICCKUX 3aHATHIl

No HaunmenoBanue tem nucuumummasl, | OOBbEM 4acoB W3 Hux npakTudeckas
WX KpaTKOe COJepKaHue MOJITOTOBKA, YaCOB
5 cemecTp
1. AHaM3 COBPEMEHHBIX 7
MIPOrPAMMHBIX CPEJICTB C
npumeHenuem MU
2. dopmanuzanus 3HaHUIA 7
Hcnonb30BaHne ceMaHTHUECKUX
CeTel IS MPEJICTABICHUS 3HAHUI
3. Co3zanue OHTOJIOTUH B CHCTEME 7
Protégé
4, Pa3paboTtka yueOHOI SKCTIepTHON 7
CUCTEMBEI.
4 AHanmm3 CyniecTBYIOINX 8
00pa3oBaTeNbHBIX
1aTOPMEHHBIX PEIICHUN.
Wroro 3a 5 cemectp 36
Hroro 36




CTPYKTYPA U COAEP KAHUE JIABOPATOPHBIX 3AHSTHI

IIpakTuyeckasi padora 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. U3yunTh COBpEeMEHHBIE MPOTPaMMHBIE IPOIYKTHI, OCHOBaHHbIEe Ha N
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH IPOTPAMMHBIX CPEICTB C

npuMmeHenueM M.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHUE PECKOMECHAAIINHA

3amanue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HH)KC CIIMCOK HMHTCPHCT-CCBIJIIOK, a TaKXC OPYIuc
HHTCPHCT-UCTOYHUKHN, U3YYHUTC HHTCIUICKTYAJIbHBIC CHUCTCMBI, IIPCJIaraCMbIC Ha
PBIHKE.

1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-

programmy

2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy

3. https://soware.ru/categories/artificial-intelligence-platforms

Onpenenute ux HapaBJICHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOXXHOCTH, OOJIACTM TPUMEHEHHS, JOCTOMHCTBA U
HEJIOCTATKH NU3YYEHHBIX MHTEIUIEKTYIbHBIX CUCTEM. Ha OCHOBE aHaJIN3a COCTaBbTE
oT4YeT B TabJIMUHOU (popme:

Hazsauue [10 | Bosmoxxaoctu | O0nacthb CTOUMOCTH HcTounuk
WJIA CEpBHUCA, | MIPOrpaMMBbl MIPUMEHEHUS nHpopMaru
BEPCHS (www. )



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

Cnenaiite BbiBo 0 pbiHke [1O. Paccuuraiite yaenpHBIM Bec 1O 00JacTu
npumenenus [10. M306pa3ute pe3yabTat rpa@uiecku (IOCTPOUTE TuarpaMmmy).

IIpakTuyeckas padora 2
®opmajau3auus 3 HAHU A
Hcnonb3oBaHue CeMAHTHYECKHUX ceTell ISl IpeACTABJICHUSA 3HAHUI

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. UByuuth oOliee mpeAcTaBlICHUE O CEMAHTUYECKON ceTh u ppermMax ams
MIPE/ICTaBICHUS 3HAHUM.

2. Hay4yuTbcsi CTPOUTH CEMAaHTHYECKYI0 CE€Th M HCIOJNB3YyAd (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBINMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHUeCKasi CETh — 3TO OJIMH U3 CIOCOOOB MpeiCTaBleHUs 3HaHUM. M3HauanbHO
CEMaHTHYECKas CeTh OblIa 3ayMaHa KaK MOJIEJIb IIPEJCTABIICHUS 10JTOBPEMEHHOMN
MaMsITH B TICUXOJIOTHH, HO BIIOCJIE/ICTBUU CTajla OJJHUM U3 CLIOCOOOB MPEICTABICHUS
3HaHuii B DC.

CemaHTHKa — O3HAYacT O6IlII/Ie OTHOHICHUA MCKIY CHMBOJIAMHU H 00BEKTaMHU M3
9THUX CHMMBOJIOB.

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

[IpocTeiimuii 00pa3elr ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIIeHH. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYIIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
IIPEICTABJICHUST 3HAHUM M CTPYKTypupoBaHus 3HaHuu. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexur) u PART OF (aBnsieTcst 4acTbio) OTHOILICHHE:
LIEJI0€ — YaCTh.

Jlacrouka IS — A ntuna, «<aoc» PART OF «reno». Hanpumep:
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Pacmmpenne ceMaHTUYECKOU CETH

Moryt OBIT W Jpyrue OTHOIICHUS: Biajaeer. Torja cemMaHTHYecKash CETh
paciupsieTcsi uepapXxuiecku (BepUIMHAa MMeeT ABe BeTBH). Kpome TOro, MoxHo
pPacIIMPUTD CETh U APYTHMM OTHOLICHUEM:

Iepuoa — «BECHA — JICTO».

[Tomywaetrcs umepapxudeckas ctpykrypa nossatuss FOKO. MoxHo pa3outs Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIEZIOBAHUE CBOWMCTB BETBU 1S-a.

st oTOOpakeHHs] MepapXUUYECKUX OTHOIICHHM MEXTy OOBEeKTaMH W BBEICHUS
CINHOW CEMaHTHKH B CEMAaHTHYECKHE CETH ObUIO MPEIJIOKEHO HCIOIb30BaTh
nporeAypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIINHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 0ObEKTHI.

3amanue 1

Hcnonb3yst  COOTBETCTBYIOLIME JYyTU  TMOCTPOUTH CEMAHTHUYECKYIO  CETh,
KACaIOIIYIOCS:

1. reorpadum kakoro-nuOO perumona. Jlyru: rocymapctBo, CTpaHa, KOHTHHEHT,
IMpoTa.

2. JMAarHOCTUKUA TJa3HbIX 3aboneBanuid. Jlyru: kareropum OoJyie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSTHUE, HAOTOACHUS, CHMIITOMBI.

3. pacno3HaBaHUS XMUMHYECKUX CTPYKTyp. Jyru: gopmyna BemiectBa, CBOMCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. ipo1ieAyphl MOMCKA MOJIE3HBIX UCKOMaeMbIX. Jyru: HAMMEHOBaHUE UCKOTIAEMOTO,
PaCIOIOKEHUE MECTOPOXKICHHUS, TITyOrHA 3aJleTaHusl, METOIbI JOOBIYH.

5. cyneOHoM npoueaypsl. Jlyru: 1opuandeckoe Juio, COObITUE, MEPBI BO3IEHCTBUS,
CIIOCOOBI paccieloBaHus.

6. pacnpeneneHuss MPOAYKTOB MO Mara3uHam. Jlyru: HMCTOYHMK CHaOXeHUS,



HAaUMEHOBAHHUE TMPOJYKTa, CHOCOO TPAHCHOPTHPOBKH, KOHEYHBIA IyHKT
TPAHCTIOPTUPOBKH.

1. OIIPCACICHUA IIPHHAIICKHOCTH KUBOTHOI'O K OIIPCACIICHHOMY BHIAY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. knaccupuKanuu TUIIEBBIX MNPOAYKTOB. Jlyru: HauMMeHOBaHWE NPOIYKTa,
COCTABJISIFOIINE YaCTH, CIOCOO MPUTOTOBIICHUS, CPOK XPAaHEHUSI.

9. pacmo3HaBaHusl THUIa KOoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApTHAS
KOH(Urypanus, 00JacTb MPUMEHEHHSI, UCIIOJIb3YEMOE MMPOTPAMMHOE OOeCTIeueHueE.

10. wuepapxmueckoit ctpykTypsl BJI. Jlyru: cucrema, COCTOsSHHE, Ha3HAauYCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnonb3oBanue (ppeiiMoB 1151 NPpeACTABJICHUSA 3HAHUI

@peiiMbI - OJUH U3 PACIPOCTPAHEHHBIX (OPMATU3MOB MPEACTaBICHUS 3HAHUM B
OC. Opeitm MOXKHO MPEJCTABUTH Ce0€ Kak CTPYKTYPY, COCTOSIIYIO U3 Habopa siueek
- c¢10ToB. Kax/Iplil CIIOT COCTOMT U3 UMEHU U aCCOLMUPYEMBIX C HUM 3HAYCHUM.
3HaueHHUs] MOTYT MPEJCTABIATh COOOW NTaHHBIE, MPOUEAYPhl, CCHUIKA Ha IpYrue
bpeitMbl UM OBITH TyCTHIMU. Takoe MOCTPOCHUE OKA3BIBAECTCSI OUEHD YI0OHBIM JIsI
MOJICIMPOBAHUSl AHAJIOTUM, OMUCAHMS O00JacTel ¢ POJOBUIOBBIMHU CBSI3SIMU
IOHSATUU U T.II.

JIro6oi1 ¢peiiM COCTOMT M3 HEKOTOPHIX COCTABIISIONIMX, UMEHA U COJCp>KaHUE
KOTOPBIX OIMHUCAHO HUXKE:

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

2. Nms ciota. 9T0 naeHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UM BO (ppeliMe, K KOTOPOMY OH MPUHAIEKHUT. OOBIYHO UMS CJIOTA HE
HECEeT HUKAaKOI CMBICIIOBOM HArPY3KH U SBJISIETCS JIUILIb HICHTU(PUKATOPOM TAHHOTO
CJIOTA.

3. Yka3zarenu HaclieZJoOBaHUs. DTH yKa3aTeIu KacaroTcs TOJbKO PpelMOBBIX CUCTEM
UEPAPXUUYECKOTO THUIAa, OCHOBAaHHbIE HAa OTHOLICHUSX “abCTpaKkTHOE-KOHKPETHOE”,
OHHM TIOKa3bIBAIOT, KaKyto HHMOpMaIIio 00 aTpulyTax CIOTOB BO (pperiMe BEpXHETO
YPOBHSI HACIEAYIOT CJIOTHI C TAKUMHU K€ UMEHaMU BO (ppeliMe HUXKHEro YpOBHS.
Tunuuneie ykxazarenu HacienoBanus Unique (U: - yHuKandbHbIN), Same (S: Takoi
xe), Range (R: ycranoBnenue rpanun), Override (O: urnopupoBatrs) u T.n1. U
MOKA3bIBACT, YTO (peiiM MOKET UMETh CIOTHI C Pa3HBIMH 3HAYEHUSIMHU: S - BCe
CIIOTHI JIOJDKHBI UMETh OJWHAKOBBIC 3HaueHUs, R - 3HaueHWe cioToB (peiima
HIOKHETO YPOBHSI IOJDKHBI HAXOAUTHCA B TIPE/Ieax, yKa3aHHbBIX 3HAUEHUSIMU CJIOTOB
¢peiima BepxHero ypoBHs, O - Ipu OTCYTCTBUH yKa3aHUs 3HaYEHHUE cloTa (ppeiima
BEPXHET0 YPOBHSI CTAHOBUTCS 3HAYCHHEM cIlioTa (peiiMa HIKHErO YPOBHS, HO B
cllyyae OIpEJeieHUs] HOBOTO 3HAYEHUs CJOTOB (PpEeMOB HIDKHMX YpOBHEM
YKa3bIBAIOTCS B KAYECTBE 3HAUCHUI CIOTOB.

4. Vka3zanue Tuna JaHHBIX. YKa3bIBACTCA, 4YTO CJIOT MMCCT YHUCJICHHOC 3HAYCHHUC,



100 CIYKUT yKazaTesneM Japyroro ¢peiima. K Tunam naHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurenshsbiii), BOOL
(O6yneB), LISP (mpucoemunennas nponeaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuna), EXPRESSION (Beipaxkenue) u np.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciIoTa JOJIDKHO
COBIMIAJaTb C YKa3aHHBIM THIIOM HOAHHBIX 3TOIr0 CJIOTd, KPOMC TOIo AOJIDKHO
BBITIOJIHATBCA YCJIOBHUC HACIICAOBAHU .

6. Jlemon. 3aeck naetcs onpenenenue aemonoB tuna [F-NEEDED, IF-ADDED, IF-
REMOVED u 1.1. JIleMOHOM Ha3bIBaeTCs MPOLIeIypa, aBTOMATUYECKH 3aIlyCcKaemasi
P BBITIOJIHEHUU HEKOTOPOTO YCJIOBUS. JJEMOHBI 3aITyCKaIOTCs TIPU

oOpalleHMH K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, JIeMOH SBISETCA
Pa3HOBUHOCTHIO MPUCOCTUHEHHOMN IPOLIEAYPHI.

7. Ilpucoenuuennas npoueaypa. B kauectse 3HaU€HHS CI0Ta MOKHO UCHOJIb30BaTh
nporpamMMmy mpoueaypHoro tuma. Korma Mbl TOBOpUM, YTO B MOJENSX
npeacTaBlieHuss  3HaHUU  (dpeliMamMu  OOBEIUHSIIOTCS ~ TPOLEIYypHBIE U
JIEKJIAPATUBHBIE 3HAHUSA, TO CUMWTAEM AEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OcoOEHHOCTBIO MEepPAPXUUECKOU CTPYKTYpHI SIBISETCS TO, YTO HMH(popManus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YPOBHE COBMECTHO WCIIOIB3YETCS BCEMU
dbpeitMaMy HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe npeicTaBiieHne KOH(pepeHInu.

Hepapxuueckue (QppeiliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay (¢peiimMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperiMbl
noJkHbl comepxkath uHpopmanuio o JIATE, MECTE, HABBAHUUN TEMBbI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIIUA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUe U 10 pa3BUTHO. OHU COCTaBIISIOT
nodepHre (peliMbl. B HUX MOryT OBITh J00aBJICHBI CIOTHI: 00BEM TOPTOBIH H
OTOKET.



KoHiep eHI A

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

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYI0 MOJIEIb MIPEACTABICHUS] 3HAHUN PeaTn30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo JUCHUIUIMHE 3a CCMCCTP Yy IMPCHoAdaBaTClIA IIPH COCTABJIANOIINUX!
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTC/Ib, OICHKA, CTYACHT, I10JIy4aThb.

2. BEIOMOCTh TPH COCTaBIISIONMINX: JUCIUILIAHA, CTYACHT, DK3aMEH, CEMECTp,
npenojaBartesib, OlEHKa.

3. KOH(EpeHIIMs M0 KOMMEPUYECKHM BOMPOCaM MPU COCTABJISIONIMX: J1aTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlydeHHE OLIEHKM IpPH COCTABIISIIOUIMX: MpenojaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. WCMONB30BaHMS W3ACIUS TPU COCTABIAIONIMX: OpraHU3alus, pa3padoTKa
TEXHOJIOTUYECKOTO peIIeHus, uccienoBanne «husndeckoro 3¢ dexray, MeTOAbl
CO3aHUS U3EIHS.

6. mndopmarmonnas ctpykrypa b/l B MammHOCTpOEHUM TIPU COCTABIISIONIUX:
bu3nyeckue S(DQPEKTHl, TEXHUUYCCKUE pPEIICHUs, H3JeIus, OOBEKT IIOCTaBKHU
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

7. xnaccuukanys npoAyKTa Py COCTABIIAIONIMX: HA3BaHUE, 00J1aCTh IPUMEHEHUS,
Croco0 XpaHeHus1, COco0 TPAHCTIOPTUPOBKHU.

8. ayautopus (ONMCaHWE) TPU COCTABJISAIOMIMX: BMECTHUMOCTh, Ha3HA4YCHUE,
COCTABJISIFOLIME, MECTOHAXOK/]ICHHUE.

9. JKMBOTHBIN MHDP IIPpHU COCTABJIAIOIIMX: BU/, TUII, CpCaa 06I/ITaHI/I}I, 0COOCHHOCTH
IIOBCACHUS.



IIpakTHyeckue padorsi 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

3. Omnpenenutsh NpeaMeTHYI0 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpuUMeEpE CO3JaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananm3upoBaTh CO3/aBaTh NpaBWiIa ISl TPOBEPKH

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

3auaH1/m AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

B kadectBe mpumepa Oymer paccmMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKpETHOM cMapTdoHel) M Ha ee OCHOBaHMM COCTABIICHA TIEPBAs BEPCHS
B3.

[lepen nauamom paboTel ¢ cuctemon Protégé [6] HEOOXOAMMO COCTaBUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0bl MOTOM HE OBUIO CIOXKHOCTEH ¢ ee popManu3anuei,
HEO0OXOJIMMO OMpPEAEIUTh KAKUMHU CYITHOCTSMH MOKHO ONEpUpoOBaTh. B maHHOM
ciyyae 31o cyuHocty Mmoaenu RDF [1, 2] u sizsika OWL [4], T.K. MHOTHE CUCTEMBI
u Oubnmoreku, B ToM umciie Protégé moanep>KMBaeT 3TH CTaHAAPTHl, U OHHU
SBJIIOTCSL HAaNOOJIee PaCIPOCTPAHECHHBIMH.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOYKECTBO SI3bIKOB C pa3HbIMU CUHTAKCHUCAMHU, peanu3ytomux ee [1].
OWL Takxxe MoXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAIMWA U B JIFOOOW M3

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

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



IPUMEPBI, OTIUCAHHBIE HUKE MOTYT UX HE MPHUIEPKUBATHCA.

Onronorust B pamkax monaenu RDF mpeamnonaraer ompeneneHue Tr0ObIX
MOHATUN TMPEIMETHON 00J1acTh B BUIE TPOEK: CyOBEKT — MpeauKaT — OOBEKT.
MHokecTBO Takux Tpoek oOpasyer rpad mnoHaTud. CyObeKTbl U OOBEKTHI
MHTEPHPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO Ipada, a mpeauKaThl Kak ero
nyru (M ONpenesstoT OTHOILIEHUS MEXIY CYUIHOCTSIMH). BepmmHbl MOTyT OBITH
CJIEIYIOLIMX THIIOB: PECYPC, TyCTasi BEPIIHHA.

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

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

TaKHe PEeCypchl MOTYT HAXOJIUTHCS KaK HAa MECTE CYObEKTa, TaK U Ha MECTe O0BEKTa
B 3aBUCUMOCTH OT IIPEIHUKAaTA.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEePUCTUKU U
ABJIIOTCS TPOCTO 3HAYEHHEM oOIlpeaesieHHOro Tuna. CoOTBETCTBEHHO, TaKue
pecypchl MOT'YT HaXOJUTCSI TOJIBKO Ha MecTe 00bekTa. Ho, mpu 3TOM 11 HUX MOXKET
ONPENENATbCS THUN W I CTPOKOBBIX 3HAYECHHM MOXKET OMNPEHECHATHCA S3bIK.
Hanpumep, 1 Hamed mnpeaMeTHOM 00JIaCTM TaKUMHM  CYHIHOCTSIMH MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaidb dkpana; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (I[BET; String; pyCCKUii).

Takxxe HEOOXOOUMO OTMETUTh, YTO «IPEAUKAT" TaKKe MOXKET ObITh
«CYOBEKTOM ™ WM «0OOBEKTOM ™ B paMKaX JIPYyTUX TPOEK. ITO HEOOXOAUMO UTOOHI,
HaIMpuMep, ONUCATh OTPAHUYECHUS] TAHHOTO OTHOILECHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJIHO M3 KOHUEMIMU MOJIENH, MPEIUKAT MOXKET CBS3bIBAaTh TOJIBKO 2
pecypca. Ho, 310 pemraercs ¢ MOMOIIBIO BBEICHHS] TPOMEKYTOUHON BEPUIMHBI U
pa3zeieHueM CBS3M Ha HECKOJbKo OuHapHbIX. Ilpu 3TOoM BepmmHa He Oyner

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €M HET CMBICIa JaBaTb YHHKaHbHBIﬁ
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rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
HimeHHO A7 TakuX BEPIIMH U BBeJAEH oOcyxnaeMblii Tun. [Ipu sTom He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMapTdoH oO0namaeT  psaoM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
CylHoCTh. [Ipu 3TOM 17151 HAC OH ABJIETCS HEOTHEMIIEMOM YacThlO cMapT(doHa, a
MIPOU3BOJAUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIC MOJAEIU JTUCIUIES OT Pa3HBIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHUK. Torga MOXeET ObITh
LEJIeCO00pa3HO HCMOJIb30BATh IMYCTyH0 BepuinMHy. C JIpyroil CTOpPOHBI, €cid
IIPOU3BOIMTEIb IPUCBOMI IAHHOMY JIUCIUIEIO ONPEACIIEHHBIN KO, TO MOKET OBITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
JIpyroi cMapT(doH, a Takke OyAeT MPOIIEe peau30BbIBATH, HAIPUMED, 3aMPOCHI J1JIs
OIIPEEIICHUS] CEPBHUCOB, I'/I€ €CTh B HAJM4YMM JAHHBIM aucruieil. [[ns nmprmepa
IIyCTOM BEPIIMHBI PACCMOTPHUM XAPAKTEPUCTHUKY «Pa3pelICHUE™ y KOHKPETHOI'O

JUCILICS

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

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-G965FZPHSER il Sl FOuMIRIaoh e

>

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromumii paspernieHnue TucIuies

CTOUT OTMETHUTb, YTO JAHHBIC TMOHATHSA TaKXKE MOXXHO OBLIO OIHKCATh C
UCIIONIb30BaHUE 2 CBS3CH «paspelleHue rop—, «paspemeHue Bep—~ u  0e3
IPOMEXKYTOUHOM BepIIMHBI. YTO IMOKa3bIBAET, YTO CO3/JaHNE OHTOJOTUH OCTACTCS
BapUATHBHBIM TPOIECCOM, 3aBHUCSIIUM OT KOHKPETHBIX IEJCH W MPeaOUYTCHHI
pa3zpaboTuuka.

Kaxk mnpaBuno IRI pecypca cocroutr wu3 wuaentudukaropa b3 wm



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

«http://myontololgy.org/goods#phonel—, moxxer o3Ha4aTh, YTO OMKMCHLIBAETCS

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

Crannapt RDF BBOIUT HE TOJIBKO KOHIIETIIIHNIO, HO U 3 MPOCTPAHCTBA UMEH C
obmumu nousitusimMu: rdf, rdfs, xsd [3]. ['ne xsd onuckIBaeT TUIIBI, KOTOPHIE MOMKHO
UCIIOJB30BaTh B OHTOJOTUsiX Ha 0aze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, pa3zpemieHue aucIuies IO TOPU30HTAIH
MOTIJIO OBITh OTTMCAHO CIIEYIONIUM 00pa3oM: X TOpU3OHTAIb <2960 xsd:integer.
OcHoBuble oHsTHs U3 rdf, rdfs, KoTOophie OYyT UCTIOIB30BATHCA B paMKaxX JaHHOU
paboTsr: rdfs:Resource (monsitue pecypca, onucannoro panee), rdfs:Class (monsitue
kiacca), rdf:Property (monsitue otHomeHus), rdfs:subClassOf (oTHomeHwue,
KOTOpOE OTMpeesieT «CYyOheKT ™ Kak mojkiacc «o0wekra—), rdfs:subPropertyOf
(OTHOILIIEHHUE, KOTOPOE OMNpeaesieT «CYyOBeKT™ KaK YTOYHEHHE «OObEeKTa ™,
SIBJISIIONIETOCsT OTHOIIeHHeM), rdfs:domain (oTHoOIIEHHE, ompenesrolee 00IacTh
OTIpeJIeNICHs] JAPYroro oTHomieHus), rdfs:irange (OoTHOIIEHHE, OIpeAeoIIee
o0jlacTh 3HA4YeHUs Jpyroro oTHouieHus), rdfitype (oTHomeHue, KOTOpoOe
OTIPEJIEISIET «CYOBEKT ™ KaK IK3EMIUTIP «0O0BEKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsl OHTOJIOTUN. OH
MMEET HECKOJbKO BApUAHTOB CHHTaKcuca (B TOM uuciie (DYHKIMOHAJIBHBIN), a
TaKk)ke MOXKET ObITh TpeoOpa3oBaH B robor u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciyyae OH OyJIeT HMHTEPHPETUPOBATHCA Kak
HajacTtporika Hax RDF, kotopass yTOYHSAET MOAXOA K CO3JIaHUIO OHTOJIOTHH,
pacImpseT BO3MOKHOCTH MOJISTTH ¥ BBOJUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
UMeH owl).

b3, co3pmannbie ¢ ucnonb3oBanuemM OWL mpeamnonaraioT, 4To Ha HUX

IMPOU3BOAUTCA BBIBOJ, KOTOpBIfI IMMO3BOJIACT MPOBEPHUTH HECIIPOTHUBOPCUNBOCTDL 53,
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BBIBECTU HOBBIE OTHOILICHMUSI.

B cBsi3u ¢ 3TUM OnucaHKWe OHTOJIOTUU MOKHO Pa3/IeIuTh Ha:
1 CymHocTu. Bee nonsitus, onucanneie panee B pamkax RDF, a Takxke HeKoTo-
pbie HOBbIE 13 OWL,;
2 Boipaxkenus. Onucanue MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JIPYTHX
cymHocTel. OTHUM U3 OCHOBHBIX IPUMEPOB MPUMEHEHHUS SIBISIETCA ONPEACICHUE
Kjacca depe3 BbipaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep € pa3pelieHuEM He MeHee 2(0Meranukcenei;
HOBBI THUIl «YUCJIO™ — 3TO OOBEAMHEHUE MHOMECTB IIEJIBIX YHCEI M YHUCEN C
JTpOOHOM YacCThIO.
3 AkcruoMbl. TOYHO HW3BECTHBIE TOJIOXKEHHUSI U TOJOKEHUS, KOTOPhIE BCEraa
JTOJKHBI OCTaBaThCs MCTUHHBIMH. Hanpuwmep, Ha OTHOIIICHUE
«mnoTHocThl IMKceneii— MOryT OBITh HaJOXEHbl OrpaHUYeHHsT Ha O0O0JacTh
OTIpEJICNICHUsT — DK3EMIUIIP Kiacc «Jlucmed— u 00JacTh 3HAYCHUS — «IIEJI0e
yucino—. [Ipu 3ToM ecnu B 0aze 3HaHui Oyner Tpoika «G muotHocThlIMkcenen
529, TO 3TO MOXKET MPHUBECTU KakK K ommoke (eciu G TOYHO HE MOXKET SBIATHCS
AK3EMILISIPOM KJiacca «Jlucriei—), Tak U K BbIBOly HOBOTO oTHoleHus «G rdfitype
Jucrmen—.

Kak yxe 6b110 ckazano Beiie, OWL n106aBisieT HOBbIE TOHSITHS U aKCHOMBI.
Jnst nanHOM pabOThl HEOOXOIUMBI CIAEAYIOITUE TTOHSTHS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, sBnsroniuiicst mpeIkoM BceX KJIacCOB. AHaJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. Ilonkmnacc otHomenui (rdf:Property), cBsi3piBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomenuii (rdf:Property), cBsizpiBaronmx pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu
object/data property, siBistrorieecs mpeakoM Beex Object/data property;

6 owl:FunctionalProperty. Knacc oTHoIIeHUH, TPUMEHSIEMBIX K OJTHOMY



«CyOBEKTY ™ TOJBKO OJUH pa3. T.e. B OHTOJIOTHH HE MOKET CYLIECTBOBAThH JIBA TPHU-
wieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnble cymHocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHOMIICHHE, NEKTAPUPYIOIIEe, YTO IK3EMIUTIP CyOheKTa-
KJlacca He MOXKET ObITh OJTHOBPEMEHHO 3K3eMILISIpOM oObekTa-Kkinacca. T.e. B
OHTOJIOTHH HE MOXKET CYIIECTBOBATh JBa TpHuIieTa «X rdfitype yl1—, «x rdfitype
y2—, tne yl u y2 pasnsie knaccol 1 «yl owl:disjointWith y2—.
8 CymurHocty, He0OXOAUMBIE JUIS COCTaBJICHUS BhIpakeHUH. bynyT onuchiBath
npu nossieHuu (owl:members,, owl:unionOf u 1.7.)

Tenepsp, KOTa CYIIIHOCTH, KOTOPBIE MOTYT OBITh HCIIOJIb30BaHbI, 0003HAUCHBI,
MO’KHO CIJTaHUPOBaTh 00IIee onucanue npeameTHon odaactu. OHO pa3zesieHo Ha
OTKCaHue KJIACCOB, IK3EMILISIPOB U OTHOIICHUH MEXTy HUMHU (pUC. 2) U ONTUCaHHE

caMUX OTHOIIEeHHH (puc. 3).

—»| owl:Class SM-G965FZPHSER 2018

rO/, BbIMYCKa |
-
5 rdfitype Caene K®g npovssoauTens
& Tosap SM-G965FZPHSER
O N
= rdfs:subClassOf N
a SM-D-G965FZPHSER
§ RS - AMaroHanb TEXHONOrnA yacTtb
¥ 3Kpa 3roT! HUA 3KPpaHa
L— YacTb TOBapa uper AMOLED
P v \i i _i Exynos 9810
— 6.2 pasgeweHune 5
_— Y 9KpaHa KON-BO
AHenAcH NJ0THOCTb aH3 MAH HEBE
§ nuKceneis 16 8
rU‘G || Kamepa 29 paaa:o Ta:i paspelleHne yacrorta pabpTbi
2 BEDPTUKA/Nb  MPOLLECCOPayTLL
wv
& Mpe [2.9,1.9]
© |— [poueccop 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBAIONIIETO KJIACChl, DK3EMIUISAPHI U UX OTHOIIECHUS B

paMKax onucaHus cMapTHOHOB



owl:Property

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

rdfs:domain rdfs:range \

> Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L Hacwro% paspeLlueHue
Kopg npoussoautena  —
/ rdfs:range
—| YAGIOBOE % TexHON0rMA N3roToBAeHNns PaspelueHue
rdfs:range 28Paka
ssiidionbiis rdfs:subPropertyOf \dfsidomam
rdfs:domain [Oucnneit
roj, Bbinycka _/ rdfs:domain
aspelueHue
[AVaroHanb sKpaHa = pasp

rOpU30OHTaNb

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

CMapTPOHOB

B pamkax mpuBezieHHOT0 (hparMeHTa KJ1IacCOB BbIJIEICHBI OUYEBUIHBIEC KIIACCHI:
«ToBap», «Cmaptdon». Takxke BbIIETEHBl HEKOTOPHIE OTIAECIbHBIE COCTABIISIIOIINE
cMmapTdoHa Kak Tojakiacchl kiacca «Yacte ToBapay: «Jlucruiei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJBKO CaMbI€ BAKHBIE YACTH,
KOTOpblEe OOJIbIlIE BCEro HMHTEPECYIOT MOKymnaTesned W Hauboyiee UEHHBbI IMpHU
o0paboTtke nHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3a71aBaThCsI
OTHOILICHUSIMU MEKTy KOHKPETHBIM CMAapT(POHOM M KOHKPETHBIMU 3HAUYCHUSMU (Ha
W300pKEHUH B KayeCTBE MpUMEpa TAaKWX OTHOIICHUH MOXKHO BHUJETH: «TOJ
BBIITYCKa», «KOJ Mpou3BOAUTENS»). CTOUT OTMETUTh, YTO HEKOTOPHIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3ananbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3a/JaHHE
OyZneT 3aBHCETh OT HCIOJB3YEeMOTO CHHTAaKCHCAa W/WIW  BO3MOXKHOCTEH
HHCTPYMEHTAJILHOU CUCTEMBI.

B pamkax npuBeneHHOro parMeHTa CBOMCTB He CeNIaHo pasjaeiacHue Ha Ob-
jectProperty m DataProperty Bo u30ekaHue H3MUIIHEH KOHKpeTu3anuu (mpu
peanuzauuy pasfieleHue JeNaeTcs OYeBHAHBIM 00pa3oM). B pamkax mpsiMbIX

HaCJICOAHUKOB «owl:Property» BBIACJICHBI THUIIbI BO3MOXXHBIX OTHOLICHUN: «4aCTh)



(m7st CBSI3W TOBapa C €ro 4acThi0), «UYUCIOBOE/TEKCTOBOE/CBOOOTHOE/ PA3pPEIICHIE)
(maHHBIE CBOMCTBA OMPENEIISIOT TPYIITY CBOWCTB, 00BEAMHEHHBIX O0ITIEH 00J1aCThIO
onpenenenus. Pa3aenenue Ha TEKCTOBOE U CBOOOJAHOE CHENAHO JJISl YIPOILECHUS
nanpHenmen oOpaboTku. [log TEKCTOBBIMH TOJPa3yMEBAIOTCS KOHKPETHBIC
3HAYEHUA, KOTOPBIE TOTOM MOTYT ObITh MPEe0Opa30BaHbl B MepeuncisieMbli Tuml. B
paMKax CBOOOJIHBIX € OMHUCAHMSI MOTYT COJEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTePUCTUKY, 3aMMCAaHHYIO pa3HBIM 00pa3oM | T.1.), «unknowny (Tpymma
XapaKTEPUCTUK, T00aBIsIEMbIX aBTOMAaTUYECKH B Tpolecce cOopa HMHGPOpMAIINH,
JUIS. KOTOPBIX HEBO3MOXKHO OMPEACIUTh MPUHAJICKHOCTh K paHee OMHCAaHHBIM
rpymnmiam).

Heo6xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 MpUBEIACHBI TOJIBKO
dbparmentsl rpada ana ynpouieHus. OctaBmuecs (PparMeHThl OMHCHIBAIOTCS
aHAJIOTUYHO U HE 00JIaIat0T JOMOJIHUTEIIEHBIMU OCOOEHHOCTSIMHU.

T.x. onucanue TOJKHO MOIPa3yMeBaTh BO3MOKHOCTh cOopa nH(popmanuu
C HMCIOJIb30BAHHEM MPOrPAMMHBIX CPEJICTB, HEOOXOUMO OOTOBOPUTH KakK P
ATOM Oy/I€T MPOUCXOAUTH 100aBICHIE HOBBIX CYITHOCTEH:

1. IMonyuuth ¢ neTanbHOM CTpaHUIBI TOBapa CIHCOK XapaKTePUCTUK B BUJIC
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOJMMBIX OTACNIbHBIX TMOJIeH (CChIIKA, KO TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectn mnouck moAkiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTerOpUM pPacCMaTpuBAEMOro ToBapa. ECiiu He HalIEH, TO CO3/1aTh,
3 Co3aaTh 3K3eMIUIAp MOJYyYE€HHOro B 1.2 Kkjacca (jokainbHas 4acth IRI
dopmupyetcs kak «Kox mpomsBoautens» win kak «Komg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaKi0M XapaKTEPUCTUKA
4.1. IIpoBepuTh OTHOCUTCS JIM XapaKTEpPUCTHKAa K OMUCAHHUS KAKOro-TO W3
noakIaccoB knacca «Hacte ToBapa». [loakimaccsl kimacca «Hacte ToBapa», a
TaKXe€ OTHOIIICHUS, CBSI3AHHBIE C HUMHM 33JIaHbl 3apaHee U HE U3MEHSIOTCS B

mponecce c60pa I/IH(l)OpMaI_II/II/I. ]_—[J'IH KaXXJ0Io N3 TaKuxX KJIaCCOB 3aJar0TCs



CIIUCKH TIOJIeW W TpaBujia X npeobOpazoBanus. KoOHKpeTHBIC peann3aiuu
3TOM YacTH He OyAyT pacCMaTpPUBATHCA.

4.2. Ecnu OTHOCUTCS, TO TOJIYYUTh 3K3EMIUISp (@ MPU OTCYTCTBUM CO3/aTh)
COOTBETCTBYIOMIEH YacTu (popmupoBanus jJokanpHOU yactu IR miis Takux
yacTel Takke mpomucaHo B mpaBwiax u3 1. 4.1.). nsg momxydeHHOTO
HK3EMIUISIpA 337aTh OTHOLIEHUE, CBA3BIBAIOLIEIO €r0 C paccMaTpuBaeMou
XapaKTEPUCTUKOM.

4.3.Ecnu HEe OTHOCUTCSA, TO HAWTH OTHOIIIEHHUE MO0 UMEHHU XapaKTePUCTUKH (TIpU
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKUM MMEHEM KaK JI0Y€pHEEe CBOMCTBO
JJIs. CBOMCTBa «unknowny» WM TUNM3UPOBAHHOTO CBOMCTBa). CBsi3aTh
HK3EMIUISIp TOBapa C pacCMaTPUBAEMbIM 3HAYEHUEM XAPAKTEPUCTUKHU
MOJTYYEHHBIM OTHOIIICHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxoia. B oTnuuuum ot

PESAIMOHHON MOJENH, B JII0OOOH MOMEHT JIETKO MOTYT OBbITh J0OaBJIEHBI HOBBIC
OTHOUIEHUS], TPOU3BEAECH MEPEHOC UX B JIPYTYIO IPYIITY, IPOU3BEACHO 3aJaHUE UM
HOBBIX orpaHu4eHuil. Takke paboTra ¢ onmucaHueM MpeIMEeTHONW 00JacTH B IIEJIOM
BEJIETCS B TEPMUHAX OOBEKTHOM UK JI000 mHTEpecyrolen Hac Mmoaenu. [Ipu atom
W3MEHEHMS, KaK MpaBWIO, HE BEAyT K JOJITOMY OXHUAaHUS (T.K. 4alle BCEro
JIOCTAaTOYHO U3MEHEHUSI HECKOJIBKHUX TPOECK).

[TonyuuB oOuiee HepopMaibHOE ONTUCAHUE MOJIENTH, MOKHO MPUCTYTIATH K €€
dbopmanuzanuu U peanusanuu b3 ¢ HUCMOIB30BaHMEM KOHKPETHOTO CHHTAKCHCA
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HAeNnaTbCid MapauiebHO C
HCIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TIOCIIE  3allycka CHCTEMbl  HEOOXOAMMO  3a/1aTh
UJeHTU(PUKATOP OHTOJIOTHUHU Ha BKIajike «Active ontology» B mosie «Ontology IRI»
(puc. 36). Jlannbiii uaeHTU(GUKATOP TAKXKE ONpeaessieT U 6a3oBbii mpedukc. s
uzoopaxenHoit ourtosorun IRI Oymer «http://myontologies.com/goods», a
0a30BbIN npeduxc TUTS BCEX CO3/1aBa€MbIX CYIIHOCTEH

«http://myontologies.com/goods#»



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

File Edit View Reasoner Tools Refactor Window Help

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

|Active ontologay |Entities | Individuals by class DL Query

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

Ontology Version IRI

Annotations

Class axioms

|Ontology imports | Ontology Prefixes | General class axioms |

Imported ontologies: e
Direct Imparts

Indirect Imports

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

Puc. 4 Bxiagka «Active ontology» B cucreme Protégé (a — maHens B BKJIaJ0K €

aKTUBHOMU BKJIaIKOM «Active ontology»; 0 — MAEHTHU(PUKATOP OHTOJIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

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

a
Active ontology | Entities |Individuals by class DL Query

Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owli#Thing
Annotation properties | Datatypes | |Annotations |Usage
Data propgtties >

Cl |Object properties

Clat s hierarchy: ovl.Thing. !

(K Asserted ~
= B

Add subclass... Ctrl-E
[GIECE]
Add subclasses...

Duplicat¢Adds a sub-hierarchy below the selected class created from tab indented text|

Change IRl (Rename)... Ctrl-U

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D
Remove disjoint classes axioms for subclasses...

e

jiii

{MEHTOB:

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKJIanakon «Enititesy; 6 — maHeIb BJI0KEHHBIX BKJIQAOK BKIIaaku «Entitiesy ¢
akTuBHOM BKJIaakon «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONIKH

n00aBJICHUS UepAPXUU TTOAKIACCOB/TIOIKIIacca JIJIsl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOOMMO CO3/aTh Hepapxuio kiaccoB. i 3Toro HE0OX0AUMO

BBIICJIUTH KJIacC, TIOJIKJIACCAMH KOTOPOTo OyIyT BEPXHUE KJIACCHI HAIlIEH nepapXuu



(B HameM ciaydae owl: Thing, puc. 5B). [locnie 3TOro BeI3bIBaTh KOHTEKCTHOE MEHIO
(mpaBoii kHomkou Mbimu — [TKM) u BeiOpaTs myHKT «Add subclasses» (puc. 5r).
Kraccel Takxke MOTYT T00aBISITHCS IO OTHOMY (pHC. S).

[Tpu naxatun Ha KHOTIKY «Add subclasses. ..» mosBIsIeTCsS OKHO JOOABICHHUS
uepapxuu nojkiaccos (puc. 6). Kaxknas BBeZileHHAs CTPOKa B TAHHOM OKHE CO3/1aeT
OTJIEIBHBIN Kiacc (myTeM ao0aBiieHuss B OHTONOTHIO Tpoek «x rdfitype owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI coznaBaemoro kiacca, 3aiaBaeMblil kak «{IRI
OHTOJIOTHH } #{00paboTaHHOE MMs_KJacca}» (B paMkax oOpabOTKU MMEHH Kiacca,
IIPOUCXOJIUT, HAIPUMEp, 3aMeHa Ipobena Ha «_»);y — IRI poaurenbckoro kmacca,
KOTOpBIN 3amaercs kak owl: Thing st knaccoB, 3agaHHbIX 0e3 oTcryna u kak IRI
ONMKaMIlero BEpXHEro Kjiacca ¢ MEHBIIMM OTCTYIOM JJISl OCTaJIbHBIX (OTCTYIIBI
3agaercs Kak «Taby).

[Tocne HaxaTus Ha «Continue» MOSBIAETCS OKHO, IpeIararoliee co3aarh A BCexX
CO3/1aBa€MbIX KJIACCOB OJHOTO YpOBHS OoTHOIIeHUs: «owl:disjointWithy. J{ms stoit
3aJ]a4M COTJIamaeMcsl.

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxkHO co3maHus HepapXHuu MOJAKIACCOB B cucteMe Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpauyecKoro npeAcTaBieHUuss HEOOXOAUMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 31ech Oy IyT BHIHBI KJIACCHI,
IK3EMILLIPBI M object property. PaccMoTpeHne TEKCTOBOIrO MpeCTaBICHUS
MO3BOJIUT HAM YBUJAETh KAKHE MMEHHO TPOWKH HMHCTPYMEHTaJIbHAs CUCTEMA
co3JaJia Ha JaHHBI MOMEHT U JIy4Yllle IIOHATh KaK OHa padoTaeT (B HEKOTOPBIX
Cllydasix MOBEJEHHUE CUCTEMbI MOKET ObITh HACTPOEHO, 3/1ECh pACCMATPUBAETCS
MOBEAECHUE N0 YMOJIYaHHIO). [l 3TOro HeoOXOAMMO COXPAHUTH OHTOJOTHIO
(File -> Save As). IIpu coxpaHeHUM Ha TaHHOM 3Tare HEOOXOAMMO BBHIOPATH

cuntakcuc «Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v-© owl:Thing

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

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB MOJYYUBIIMIACS (paiil MOKHO YBHJIETh NMPHUBEJCHHBIN nanee
TEeKCT (ImpuUBEIEHbl (PparMEHTbl € KOMMEHTapUsMH, OOBICHSIIOIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpeznenenue o01ero nmpegukca BCEX CO3AaBaEMbIX CYIIHOCTEH (naiiee

MOXXHO BMECTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npedukcoB owl, rdf, xml, xsd, rdfs
# «.» SBISETCS CHMBOJIOM Pa3elIUTEIeM TPOEK

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

#«;» SBISIETCS CTIENMAIBHBIM Pa3AeUTENIeM TPOEK U MOCIE HEro UieT

JIBOMKA «IIPEIUKAT — 00BEKT», a «CYOBEKT» OepeTcs U3 NpeablIylie TPoKu
:Axkkymyastop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

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

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

:Pazpemenue rdf:type owl:Class .

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

[ rdf:type owl:AllDisjointClasses ;

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

[TpeoOpazyem MociaeHIOI0 3aMMCh B BUJI TPOEK JIJIsl €€ TOHUMAHWS, yYUThIBAs
9TO: «[]» — MO3BOJISAET 3aaBaTh IMYCThIC y3JIbI; «()» — IMO3BOJIAET 3a7aBaTh CIIUCKU
(mnsa 3amanus crnmckoB B RDF ecthb cnenumanbrbpiii kiace rdf:List m oTHomeHus
rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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



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

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

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

DT0 Tak)Ke MOXKET ObITh 3amucano B pyHkunoHansHo ctuiie: DisjointClasses(
:Axxymynsarop :ducrneit :Kamepa :Ilporeccop )
[lonumMaHnue CTaHIAapTOB M CHUHTaKcuca oOJerdaer JaibHeHlIyro paboTy c
OHTOJIOTHEH (B 0COOEHHOCTH PaboTy C 3alpOocaMu M PeIaKTUPOBAHUE OHTOJIOTHUH U3
nporpammHoro kona). Kpome Toro, cucrema Protégé peanusyer Ha YpOBHE
uHTepdeiica He Bce oneparnuu (B 9aCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3JaHUS
MyCTBIX Y3JIOB, HO TIPH 3TOM CHUCTEMa B COCTOSIHUM WX IOHSATH B OOJIBIIMHCTBE
ciydaeB). Takxke CTOUT OTMETUTh, YTO MHOTHE ONKUCAHUS TaK WIK UHAYE MPUACTCS
IUCcaTh CAMOCTOSTEIBHO B COOTBETCTBHHU C ONpECIICHHbIM cuHTakcrucoM (defined
classes, ClOXXHbIE OrpaHMYEHHS HA TOJS W T.J. PEATU3YIOTCS B CHUCTEME C
ucroas3oBanueM Manchester Syntax [7]).

Hanee neodoxomumo 3anath Object Properties. OHM 3a7at0TCsl aHAJTOTUYHO

nepapxuu KiaccoB Ha Bkiaake «Object Propertiesy. (puc. 8)

gooads (http://mycntologies.com/goods) : [Z:\D\educate\nocobua\CntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

<| - | @ goods (http://myontologies.com/goods ~ Search...

Active ontology Entities  Individuals by class DL Query OntoGraf

|Individuals __ _ = = owl:topObjectProperty — http:/www.w3.0rg/2002/07/owl#tor
Annotation properties  Datatypes = Annotations Usage |
Data properties. |

Classes  Object properties [ Annotations

Cbject property hierarchy: owl:topObjectPrope 21 =m] X]

= ] Asserted ~
Add sub-properties...,_
0O
Functional Equivalent To
7t SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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

i

Puc. 8 Jlo6arnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—



KHOIIKAa J00aBJICHUS UEPAPXUH OTHOIICHHI)

Ha nanHoM 3Tarne HeoOXoIuMoO 3a7aTh CBOMCTBA «4acTh» U «pa3peuieHue». [lanee
OIMILIEM 3TH CBOMICTBA OAPOOHEE, a UMEHHO 3a/1aJUM 00JIaCTh ONpEAeSICHUs U 00-
JacTh 3HAYEHUSI.

Jlna cBOMCTBA «4acThy» 00nacTh onpenenenus «ToBapy, 0061acTh 3HAYCHHUS
«Yactp_ToBapa». [lnga Toro, utroObl 3aaarh 3Ty HH(OpPMaLMIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HaiiTu pa3aen «Domainsy B MOSIBUBIIIEMCSI OTIUCAHUU

u 700aBUTh HOBYIO 3amuch (puc. 90), BbIOpaB COOTBETCTBYIOIIMM Kiacc

cymHoctel (puc. 9r).

File Edit View Reasonsr Tools Refactor — .
- ; Data restriction creator Class hierarchy
< htip://mycntologies_com/goods 5 " 3 e
L goods (ttp://mycniologies.com/3003s) | | Glaee expression editor 'Object restriction creator
Active ontology  Entities | Individuals by ** © = Asserted -
Individuals J v ®owlThing
Annotation properties  Datatypes | 2 :aapemerme
Data properties ) =
R = @ D
Classes Object properties
= G| Asserted ~
v-mowl:topObjectProperty
i iacTe Pol
= pa3pelleHune
OK Cancel
Transitive = gwj-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive DPomains (intersection) 6

B

“Tosap

Ranges (intersection) +

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

Irreflexive

Puc. 9 3ananue undopmanuu o Object Property B cucteme Protégé (a — BeimeneHHOE
CBOMCTBO «4acTh», O — KHOMKA J00aBJICHUS HOBOW OOJACTH OMNpEIeeHUs, B —
KHOIIKa PETaKTUPOBAHMS CYIICCTBYIOIICH 00JIACTH OMpENCICHHs, T — aKTHUBHAs

BKJIJIKa HEPAPXHH KJIACCOB MPH 33JIaHUU 00JIACTH OTIPEICTICHHS CBOMCTRA)

[Ipu 5TOM BO3MOEH HE TOJHKO BHIOOpP M3 CYIIECTBYIOIIMX KJIACCOB, HO U



3aJaHue 4epe3 BbIpakeHus Ha Bkiagkax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCS OJHUM U3 TIPUMEPOB, TIE TPHUIETCS
ucnosib3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To amamormm co3marorcsi Data Properties. IlomHBIH CIHCOK CBOWCTB,
co3gaBaeMbIX B fJaHHOU b3, mpuBeneH Huxke (MpU CO3AaHUN HEOOXOMMO 3aMEHUTh
«;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI MPOU3BOJUTENS; IIBET 3asBJICHHBIA MPOU3BOJIUTENEM; CETh 2g;
ceTb 3g; yactoTa lte; dopmaT sim KapThl; TEXHOJOTHS HM3TOTOBJICHUS SKpaHa;
MaTepuaj KOpIyca; 3aluTa KOpIyca; 3alluTa »dKpaHa; CTENeHb 3alluThl;
OlepalliOHHasl CHUCTEMa; MPOU3BOJUTENb MpOIleccopa; MOJENb IPOLECCOpPa;
KOHUTYpamus mporieccopa; rpaduIecKuii YCKOPUTEb; TUI BCIBIIIKA OCHOBHOMN
KaMephbl

YHCIIOBOE

rOJl BBIMYCKA, YHCIO SiM KapT; OWaroHaidb JKpaHa; pa3pelieHue
TOPU30HTAJb; pa3pellieHue BEepTUKadb; pa3pellieHue Kajap/CeK; IUIOTHOCTh
MUKCeJIeH; KOJMYECTBO I[BETOB AKpaHa MIIH; KOJIMYECTBO sI/Iep; YaCTOTa Mpoiieccopa
ITI; O0BEM OINepaTUBHONM TaMaATH T10; OO0OBEM BCTPOCHHOW MaMsTH T10;
MaKkCUMaJbHBIH 00BbEM KapThl MaMiATH TO; KOJMYECTBO OCHOBHBIX KaMmep;
KOJIMYECTBO METAIMKCEIEN OCHOBHOM KaMephl; amnepTypa OCHOBHOM KaMephl;
KOJIMYECTBO MeETanmuKcenae (QpoHTATIbHOM KaMepbl; KOJIUYECTBO (PPOHTAIBbHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMst pabOThI B peXUME pa3roBopa; Bpems
paboThI B peKUMe OKUJAHMS; IIMPUHA; BRICOTA; TOJIIINHA; BEC

JIOTHYECKOe

aBTO()OKYCHPOBKa OCHOBHOHN Kamephl, ONTHYECKas CTaOWMIM3aIus
OCHOBHOM KaMephbl; HaJW4he BCIBIILKA (POHTAIBHON KaMmephl, HalIUdue
OecTpOBOHOMN 3aPSIKH

CBOOOHOE

KOHUTypaluusi MNpoleccopa; MaTYUKH,; OCOOCHHOCTH OCHOBHOM

KaMCpbl; KOMIIJICKTAIlH, 6I/IOMCTpI/I‘{€CKa$[ 3aliuTa, OCOOCHHOCTH



JIyis HUX Takke HeoOXO0MMO 3a/1aTh 00JIaCTh ONpEeNICHUsI U 00JIaCTh 3HAYCHHUS.

CTOUT OTMETHTB, UTO ISl BEPXHUX CBOWCTB B MEpapXUU Oy/eT 3a4aBaThCS TOIBKO
00JacTh 3HAYCHHUS, T.K. TAKHE OTHOIICHHS KaK «IUCIIOBOE» MOTYT CBSI3BIBATH JIFOOOM
«cyOBeKT», HO TOJBKO C ymcioM. OKHO 3anaHue oOnacTu 3HayeHHs s data
properties OTJIMYAETCs OT aHAJIOTUYHOTO 1S object property (puc.10). s cBoicTB
«YUCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOoe» 00JacTh 3HAYCHUS
3aJaeTcsl ¢ HCcmoib3oBaHWeM Bkiagku «Built in  datatypes», Ha KoTOpoO#

BbIOMparoTcs Tutbl «xsd:doubley, «xsd:stringy», «xsd:booleany.

'Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

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

JI7151 HEKOTOPBIX CBOMCTB HEOOXOAMMO 3a7aTh IOMOJTHUTEIbHBIE OTPAHUYCHUSI.
Jlns aToro ucnonb3yercs Bkiaaka «Data range expression» u Manchester Syntax.

Pa3bepem HekoTopble u3 cBOMCTB. dopmarTbl CUM KapT CTaHIAPTU3HPOBAHBI:

[Tonuopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM (3FF), Nano-SIM (4FF),



Bcerpoennsie (E-SIM). TlotoMmy MOXHO 3a1aTh AOMOJHUTEIBHOE OTPAHUYEHUE Ha

CBOMCTBO «{opmat sim kapTe» (puc. 11).
dopmaT_sim_xapTbl >

i Dafa range expressibn ;
‘Built in datatypes |

{l'1F;ll, ll2FFll’ IISFFII, II4FFI|’ IIE_SIM"}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETBHBIX OTPAHUYEHUN HA CBOMCTBO «(dopmaTt sim
KapThI
Paccmotpum, uto npu 3TOM co3iaercs B (aitie OHTOJIOTHH:
:popmar_sim_kapts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, &mjig omumcaHusl 00JacTH 3HAYEHHUM CO3/1aeTCs IYCTOM Y3e,
KOTOPBIH SIBJISIETCS TUIIOM JIaHHBIX (3K3emIusipoM rdfs:Datatype) u ero sk3eMIuisipbl
MOTYT TIPUHUMATh 3HAYCHHWS W3 3aJaHHOTO CIHMCKa (3a CYET HCIOJIb30BAHUS
orHomeHus: owl:oneOf). Ilpu ucnonb3oBanum orpanuueHuil Ha data property
nyctoil y3en rdfs:Datatype co3ngaercs Bcerna, qabHEHIITNE KOHCTPYKIIMKU 3aBUCSIT
OT BBEACHHOTO pa3paboTInKoM. PaccMOTprUM BO3MOKHBIE KOHCTPYKIITMH JIJIsI TOTO
OJIs TTOIpOOHEE:

1 {} — 3amaer crnucok 3HaYCHUI, B paMKaxX KOTOPBIX MOT'YT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HMCTOJIB30BATh 33/IaHME THUIA JAHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

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

3 JIro6oe ckansipHOE 3HAYCHUE



4 [] — orpannvenue Ha 3HaYeHHE, KOTOPBIE YT MOCIIE TUTIA 3HaYeHHs1. Harmpu-
mep, xsd:interger[> 0] COOTBETCTBYET LENBIM CTPOTO MOJOKUTEIBHBIM YHCIIAM.
OrpaHuyeHusi MPOMKUCHIBAIOTCS B HEOTPAHUYEHHOM KOJIMYECTBE YEpe3 3arsTylo,
Hanpumep: xsd:integer[> 0 , < 100]. Orpanuuenus, KOTOpbIE MOTYT TOHATOOUTHCS
B paboTax: BCe 3HAKU CpaBHEHU (>, <, >=, <=), IpOBepKa CTPOKH IO PETYISPHOMY
BeIpakeHnto  (xsd:string[pattern  “[0-9]{4}”]. HeobxomumMo OTMETUTH, YTO
pEryJIIpHOE BhIpaKEHUE B TAKOM BHUJIE NIPOBEPSET COOTBETCTBUE BCEIl CTPOKH, a HE
UIICT MOAOOHBIC BXOXKJICHHS. T.e. aHAIOTMYHO BbIpakeHUIo «[0-9]{4}$» B
OOBIYHOM CUTYALIHH).

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

PaccmoTpum  cBOMCTBO «roa Bbillyckay. OH J0MXKEH OBITH UEIBIM
YEeThIPEX3HAYHBIM YHCJIOM HEe MeEHbIUM 1973 wunm nensiMm He Oojiee ueM
JBY3HAQUHBIM YHCIIOM (B CJIy4ae, €CJIM YYHUTHIBAEM BO3MOKHOCTh BHECEHHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM MpeoOpa3oBaHHME 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBONCTBa
«uaucioBoe» Ha «xsd:integer or xsd:double or xsd:decimaly». [lanmee 3amagum
CBOMCTBY «Toji BbITyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpakeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :guciosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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

[IpuBeneHHOE BBIpAKEHHE HECKOJIbKO cioxHee Manchester Syntax, HO



MI03BOJISAET MOJIYYUTh MIOHUMaHHUE Kak padoTaroT BeipaskeHus B repmuHax RDF u kak
OHH, COOTBETCTBEHHO, TOTOM 00pabaThIBalOTCA.

Cozpmatorcst 2 mycThix y3na ¢ oTHomeHusmu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopsie 00benunstoTcss B RDF crimcok (rdf:List uepes cokpa-
nieHHoe onucanue «()»). Jlanee co3gaeTcst HOBBIM MyCTOM y3€1 — TUIT JAHHBIX, OCHO-
BaHHBIM Ha Xxsd:integer (owl:onDatatype), kKoTopble COEAMHSETCS OTHOIICHUEM
owl:withRestrictions ¢ co3gaHHbIM paHee crmuCKOM. [lOTHOCTBIO aHATOTHYHO
co3faeTcsl elle OJMUH THUI JAaHHBIX, OCHOBAHHBIM Ha integer, HO C APYTHUMH
orpannyeHusIMH. [locne 3Toro cozmaercs erie oJMH HOBBIM THIT JAHHBIX, KOTOPbIE
onpenensercs kak oo0benuuenue (owl:unionOf) co3ganubix panee. I umMeHHO OH
ABIIIETCS O00JAacThIO OmpeneneHus Haumero cpoictBa. llpu »ToM mo daxry,
CO3/IaHHBIE TUIIBI MHTEPECYIOT HAC TOJIBKO C TOUKH 3PEHUSI BO3MOKHBIX 3HAUCHUHN U
MOTYT pacCMaTpUBAThCS KAK MHOYKECTBA.

Ha ocranbHbie CBOMCTBA OrpaHUUYEHUS MOTYT OBITh HAJIOKEHBI aHATIOTUYHO.
Kak MuHUMYM HEOOXOAMMO 3alOIHHUTH OOJACTH OMPECICHUS U 3HAYCHUS IS
CBOMCTB, CBS3BIBAIOIIMX YaCTH TOBapa W KOHKPETHHIE XapaKTEPUCTUKHU
(«MaTepuan KopIyca», «KOJIMIeCTBO saep» u T.1.). OcTanpHOEe HAa JaHHOM JTare
MOKHO OCTaBUTh KaK €CTh M MEPEXOJuTh K dk3eMruisipaM. OHU CO3Mar0TCS Ha
Biutazike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE SK3EMIUIAPBI CO3AAOTCS MO oxHOMy. Jlnst 3toro
HE0OX0MMO HaXKaTh HA KHOMKY Mo0aBieHus (puc. 126) u BBECTH JIOKAIIbHOE MM
(Ha OCHOBaHMM KOTOpOro ¢ ucrnosb3zoBanue IRl oHTonorum Oyner crenepupoBaH
nosubii IRI), monueiit IRl unm unentudukaTtop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznaguM dK3eMIUISIp paccMarpuBaeMoro cMaptdona ¢ uaeHtuduraropom «SM-
G965FZPHSER». Ilocne TOro kak 53K3EMIUISIP CO3[aH, MNOSBIAETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxonuMo 3a7aTh SK3EMILUIIPOM KaKOTO Kjlacca SBJISIETCS CO3/laHHas
CymHOCTh (moctpouth oTHomieHue rdfitype). s aToro HeoOXoaumo H00aBUTh
3amuch B paznen « Types» (puc 13a), e, ucnonb3oBaB Bkianky «Class Hierarchyy,

BBIOpaTh Ki1acc «CmapTdon».



goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsvi...

File Edit View Reasoner Tools Refactor Window Help

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

Datatypes | Individuals °
Annotation properties
Data properties

Classes [Object properties

Individuals: s 0 = =] ]
8
L il

Add individual

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

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

— KHOIIKAa CO3JaHH1A HOBOI'O BKSGMHHﬂpa)

B goods (http://myontologies.com/goods) ; [ZAD\educate\nocosus\OntologyProtege\resources\goodsv1.owi]
9 yontolog 9 gyProteg g

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology * Entities |Individuals by class x DL Query x OntoGraf x

bgfgfypes ]Individuals = @ SM-G965FZPHSER — http://myontologies.com/goods#SM-G<
Data properties Annotation properties |Annotations | Usage |

Classes | Object properties
Individuals: SM-G965FZPHSER MEEE Afihbtatiotis

¢ X

o7 i g

® SM-G965FZPHSER-DISP-RAS A :
Object property assertions

“Cmaprdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"™ Kopn_npousson
"QM.(RQRRF7P|

No Reasoner set. Select a reasoner from the Reasoner menu |V Show Inferences  f)

Puc. 13 OxHo onucanus sk3eMIuisipa B cucteme Protégé (a — 3amanne OTHOIICHUS
rdfitype, 6 — 3ajaHre OTHOIIIEHUH C UCIIOJB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

Janee HEOOX0AMMO 3a/1aTh OTHOILICHUS ISl pacCCMaTpUBAEMOro cMapT(hoHa.
[IepBbIM CO3/1aIMM OTHOIIEHUE «YACTh» C €ro AuciuieeM. JlJist 3Toro mo aHajaoruu
CO3JaIMM HOBBIN JK3eMIUIIp Kiacca «/ucrurei». Ilocime wero mns sk3eMiuisipa

cmapTdoHa 100aBMM HOBYIO 3amuch B paszen «Object property assertions» (puc.



136). IIpu noGaBneHnn HEOOXOAMMO BBECTH UMS OTHOIIICHUS M UMSI DK3EMILISAPA, C

KOTOPBIM CTPOUTCS
oTHoIieHue (puc. 14).

SM-GOB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property /uist IK3eMILIApa
[Tocne aToro 3amaanm OoTHOIIIEHUE B pa3zene data properties Ha MpUMepe «KOJ

npousBoautes» (puc. 15).

SM-G965FZPHSER

Data Property SM-G965FZPHSER
e, [ Asserted ~

Toawnia_nupniyva

== 3alUTa_3KpaHa

L K0_nponssoguresnsi

== KOH(UrypaLus_npoLecce

= MaTepuan_kopnyca

= Monenk nNnolieccona Type @ ...~

OK Cancel

Puc. 15 Okno 3amanus data property juist 9K3eMIuIsapa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRBO,
BBECTH €r0 3HAUCHHE U BBIOpATh THUII.
J1J1s onpeeIeHHbIX TUIOB TaK)Ke aKTUBUPYETCS MOJIe BbIOOpa S3bIKA.
[To ananoruu coznaem sx3eMIuisip «Pa3pelienre» u 3a1aeM JUCIUICIO pa3pelleHHeE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
yacTh :SM-G965FZPHSER-DISP ;
:ko_npousBoautens "SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[ucrneii ;
‘pazpemenue :SM-G965FZPHSER-DISP-RAS .



:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;
‘pazpemieHue_BepTukans 1920 ;
:pazpenieHre ropu3oHTaib 1080 .

HoBas cuHTakchdeckass KOHCTPYKIIHS «,» O3HA4aeT, 4yTO IMOCje Hee Oyner
3aMKCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEeauKaT» OynyT B3STHI U3
npeasiaymieid. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTb SIBJISICTCS
HK3EMIUIIPOM M HE TyCThIM y3510M. OTHaKO, HA JAHHOM dTarle, Py yIaJIeHUH TOTO
OTHOIIEHUS, B cucteMe Protégé He Oyner BuaHa pasHuia. JlanbHeiliiee onucanue
JIOCTaTOYHO OOJIBIIIOTO KOJIMYECTBA SK3EMILISIPOB M KX OTHOIIECHUH TIPOIIE CAeNIaTh
HaIpsAMYIO B (aiijie OHTOJIOTHH C UCITOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEAAKTOPA.
[Tpu 3TOM MOXHO OBLITIO ObI 3aMEHUTHh HEKOTOPBIE AK3EMIUISIPHI HA MYCThHIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIindividual ,
:Hducrneit ; :pa3pemenue [rdfitype :Paspemenue ;
:pazpenieHne BepTukaib 1920 ; :pa3zpenieHne ropu3oHTAIIb
1080] .

Cucrema OyaeT MOHMMATh TaKOE ONKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCS caM IK3eMILIIp Kiacca «PaspereHue» u, Kak CleIcTBue, HE Oynmer
BO3MOXKHOCTH PEJIaKTUPOBaHHS ero omucaHus. [Ipu 3ToM Bce BO3MOXKHOCTHU
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH TPU  OTKPBITHH
OHTOJIOTHH B CUCTEME, Jajiee OyAeT MPUBEEH TEKCT IK3EMIUISIPOB U MX OTHOIICHHIM

0€e3 UCIOJIb30BaHUS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacthb :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
‘'yacthb :SM-G965FZPHSER-CAM-BACK;
yactb :SM-G965FZPHSER-CAM-FRONT,;
yactb :SM-G965FZPHSER-BAT,;
koa_mnpousBoautens 'SM-G965FZPHSER";
:IBET_3asBJICHHBIA Npou3BoauTeneM "ynprpadpuomnet”;
:ceth_20 "GSM 1900", "GSM 1800", "GSM 900";
:cetp_3g "WCDMA 900", "WCDMA 2100";
:-qacrota_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";



:opmat_sim_xaptsl "4FF";

:cTeneHb 3amuThl "[P68";

:oneparmonHas_cucrema "Android 8.0 Oreo";

:TOJI_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON_MaMsTH 10 6;

:00beM_BCTpOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl mnamsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

:3al[MTa_KopIlyca "3aluTa OT MbUIK U Biaru";

:mupuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

:TaTYMKHU "TUPOCKOTI, TaTYMK XO0JJIa, akceTepoMeTp, OapomMeTp, KoMIiac,
JTATYUK TPUOIMKEHUS, TaTUNK OCBEIICHUS, JaTYUK CEPICIHOTO pUTMA';

:KOMILIEKTAIUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIMs1, CETEBOM aiantep, CKpenka /it u3BiedeHus ciora SIM-kapThi,
HayIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JuIa, CKaHep paay>kKHOH 000JI0YKU
riasa, CKaHep OTIIEYaTKOB MAJIbIEB";

:ocooennoctu "ANT+, rexnonorust Dolby Atmos, kamepa Bixby,
KaMmeparepeBoauuK, cendumoxu, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJssitop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :Tucrueii ;
:paszpemienue :SM-G965FZPHSER-DISP-RAS;
'TEeXHOJIOTHS_M3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3ammTa_skpana "'Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;
'IUIOTHOCTh_ITHKCeIIeH 529;
'KOJIMYECTBO_IBETOB_d3KpaHa_MJyH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpenieHre BepTukaib 1920 ;
:pa3penienne ropu3oHTaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpoueccop ;
:IPOU3BOJIUTEND _Tpoueccopa "Samsung" ;
:mozenb_nponeccopa "Exynos 9810" ;
:koH(puryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-A55 1.9 I'T"
; 'KOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;
:rpadmyeckuiiyckopurens "Mali-G72 MP18" .

:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIindividual , :Kamepa ;
:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIMUKCEJIe OCHOBHOW Kamepsl 12, 12 ;
:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;



:TUIl_BCIIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBepXOBICTPHIN JaTUUK U300paKeHus,

JIBOMHAs anepTypa 0ObeKTHUBA" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:Namedindividual ;

:pazpernieHre BepTukaiib 3840 ;

:pazpernieHue ropuzoHTaib 2160 ;

#nonubiil IR HeoOxouMm u3-3a crer| cumBosia /"

<http://myontologies.com/goods#pa3pemnienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:pazpeuieHue BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

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

:paspemeHue _BepTukaib 1920 ;

:pazpemnienne ropu3oHTab 1080 ;

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

<http://myontologies.com/goods#pa3pemenne kasap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

DISP-CAM-FRONT-RAS-1 ; :Hanuumne BCTBIMIKH _(PPOHTATBLHONW KaMephbl

0.

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

:pa3pelieHrue BepTUKaib 2560 ;

:pazpemieHue ropuszoHTaib 1440 ;

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

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

#oonuelii IRI HeoOxoquM m3-3a crer; cumBoa "*"
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*ua> 3500 ;
:BpeMsi_paboThl_B_pexuMe pasroBopa 25 ;

:Hanmuue OecrpoBOMHON 3apsiaku 1 .

TCHCpB OCHOBHBIC JaHHBIC BHECCHBI 1 MOKHO ITPOBEPHUTH OHTOJIOI'MIO Ha HEIIPO



TUBOPEYUBOCTH. /|75t 3TOr0 HEe0OXO0AMMO BHIOPATh MeXaHu3M BhiBoga HermiT

Reasoner

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

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

File Edit View [[EEUSl Tools Refactor Window Help

B

< @ goods (h  Start reasoner Ctrl-R v Search...
Active ontology > ry x OntoGraf x|
Ontology IRI m Configure Metrics
Ontology Version IRI - 6 Axiom 239
* HermiT 1.4.3.456 Logical axiom count 162

Annotations None Declaration axioms co... 76
Class count 8
Nhinat mranmari Annnd 2

‘Ontology imports  Ontology Prefixes General class axioms )

Direct Imports

To use the reasoner click Reasoner > Start reasorer v Show Inferences

Puc. 16 3anyck mexaHnu3ma BbiBOjIa B cucTeme Protégé (a — myHKT MEHIO C
NEeUCTBUSIMU BBIBOJIA, O — BEIOpaHHBIN MexaHu3Mm HermiT, B — KkHOIKa

3arycKa BbIBOJIA).

WNHpukanuei Toro, 4To BBIBOJ| 3aMyIlEH B JaHHOM ciydae OyAeT TO, 4YTO
KHOTIKa «Start reasoner» CTaHET HEAKTUBHOH, a «Stop reasoner» Ha00OpPOT
akTuBHOU. Ecnu B mporiecce BeIBOAa ObUIM HaWEHBI MMPOTUBOPEUHS, TO CHUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommOKkax ¢ uX oObsiAcCHeHueM (puc. 17a) umum BBIBEIET
cooOmienne 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BbITIONHEHHH BCex

MIPUBEICHHBIX BbIIIE JEHCTBUI U PEKOMEH AN OMHUOOK ObITh HE JTOJIKHO.



B Inconsistent ontology explanation

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

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu pH 3aycKe MEXaHU3Ma pacCyXJIeHUi (a — cooO1IeHne
0
npo0JieMax B OHTOJIOTUH C MPEJIOKEHUEM 00BSICHEHHS; O — OKHO OOBSICHEHUH; B
— WH

JTUKATOP OLIUOOK B JIOTaX CUCTEMBI)

Taxxke, eclii BHMMATEIbHO M3yYUTh IPHUBEACHHBIM BhIlIE (DparMeHT c
AK3EMIUIIPAMH OHTOJIOTHH, TO MBI HAMEPEHHO HE 3a/1aJT1 TUTI JIJIsl TAKUX CYITHOCTEH
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecam mpu 3TOM uuTaTeNb
BBITMIOJHSUI BCE PEKOMEHAAIMM W 3alOojHWI 00JacTh ONpeAeNeHUs I TaKhX
OTHOIICHUN KaK «pa3pelieHrue TOPU30HTANb», TO MOKHO YBUIETh, YTO THI OBbLI
BbIBeleH aBToMatnuecku (puc. 18). BoeiBenennnie (Inferred) monsitust ortmMevarorcs
B cucreMe Protége xenThIM LIBETOM.

Jlnst ynoOcTBa ganbHeiien 00paboTKH T0NOJIHUM OHTOJIOTHIO HOBBIM object
property: «sBISIE€TCSI 4acTbhlO». ITO CBOMCTBO SIBISETCS OOPATHBIM K «4acTbhy, YTO
HE00XO0AMMO OTMETUTH B €ro onucanuu (puc. 19a). [IponuceiBaTh €ro K CO31aHHBIM
CYIIHOCTSIM HET HEOOXOJIUMOCTH, T.K. OHO OyJieT BeIBeZIeHO (puc. 190).

B mpomecce stoii paboThl OBUTIO cO3/MaHa TepBas BEPCUS OHTOJOTHUH,



JIEKJIapaTUBHO OMMCHIBAIOLIEH MpeaIMeTHYI0 o0jacTb «ToBap cmaptdon». B
clenyromux paboTax B OHTOJIOTHIO OYIyT 100aBIIEHBI HOBbIE aKCHOMBI, BBIPDAXKEHUS
Y TIpaBUJIA JIJIS1 BBIBOJIA OTHOIIEHUI U IMTPOBEPKHU HEMPOTUBOPEUNBOCTH b3, a Takxke
HAIMCaHbl 3ampochkl i BbIOOpa uHGOpMAlMU M3 HEE MO OIpeAeTICHHBIM

KPUTEPUSIM.

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 18 BriBeneHHble 3k3eMILISIpHI Yy Kitacca «Pa3pemenue» B cucteme Protége

Object property hierarchy: asnsaeTca_yacz] 0= mx crmmee

LAAAIE Asserted ~ Description: ABNAETCA_YacTbio PIEER
v -ow[:topObjectProperty Functior Inverse Of

- Inverse “vactb

= paspeLleHue
Individuals: Exynos_9810 MEEE Afifitatisis

i
¥ X
Exynos_9810 7

© SM-G965FZPHSER Property assertions: Exynos_9810 NEmE
¢ SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Npoueccop " q9BnaeTcs_uacTbto

# SM-G965FZPHSER-CAM-FRONT

Cama Indisidinal Aa

SM-G965FZPHSER

Puc. 19 JlemoHcTpalus BbIBO/Ia B COOTBETCTBUHM C onucaHueM inverseOf

3aganus



1 JIOMOJIHUTE CO3/1aHHy0 0a3y 3HaHUNH MUHUMYM 10 sK3eMIuIsipaMu JpyTrux
cMapT(OHOB
2 1o ananorum, TONOMHUT Oa3y 3HAHUM JUId KATETOPUN «HOYTOYK» U «XOJI0-

JUIJIIBHUK

Co3nanue defined classes B cucreme PROTEGE

B st10i1 paboTe OyayT cozmanbl Kiacchl, oTHoIIeHus «rdfitype» ¢ KoTopbiMu
He OyIOyT yKa3blBaTbCsi B SIBHOM BHJE, a OyIAyT CTPOUTHCS aBTOMAaTHYECKH B
npouecce BbIBoja. Takue kiaccel B cucteme Protégé naszwiBatorcs «Defined
Classes» («oObrunble» kiacchl HazbiBaroTcs «Primitive Classes»). g npumepa
OyayT peanus3oBaHbl cieayrouue kiaccel: «HoBbiil cMaptdon», «Kamepodony,
«Urposoit cmaprdon», «Cmaprdon aiga puibmoB», «CMapTPOH 11 TOXOI0BY.
OTO MO3BOJUT 00Pa30BaTh B OHTOJIOTUU TPYMIbl HK3EMIUIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPUTEPUSIMHU, KOTOpblE€ OYyIyT AOCTYIHBI Ui AajbHEHIIEH
00paboTKH.

[TepBoHayabHO CPOPMUPYEM KPUTEPUH, 11O KOTOPBHIM IK3EMILISPBI OYIAYyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogeiit cmaptdon. Beinymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHBIE Kamepbl. MUHUMYM 12 Meranukcenei.
Ectes ontuueckas crabummzamus. Cwhemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. [Iporeccop Snapdragon unu Exynos. Muanmywm 6 sigep.
Yactota pabotel mpoieccopa MuHuMyM 2.91T1. OO0BeM omepaTUBHOW MamsITH
MUHUMYM 610. ['padmueckuii yckoputenb Mali unn Adreno.
4 Cwmaptdon mnsa duinbmoB. Urposoit cMaptdon. CooTHomieHue ctopon 21:9.
Pa3zpemenue skpana ot 4K.
3) Cmaptdon ms noxoaos. Emkocts akkymyssitopa oT 6000 MA*4. CteneHb
3amuThl Bbiie 4yem I[P68. 3ammra skpana «Gorilla Glassy. 3amura kopiyca

«YKPEIUIEHHBIN KOpIyc». Mareprai Kopityca BKIKOYAeT METAJLI.



Jlanee oTiiaiuM 3ampoChl, B COOTBETCTBUHU C KOTOPBIM OYIYT (OPMUPOBATHCS
IK3EMIUIIpbl  0003HAUEHHBIX KiaccoB. Takme 3ampocsl  Qopmupyercs ¢
ucnonp3oBanueM Manchester Syntax u HazsiBatoTcsi B cucteme Protégé «DL

Query». JIJ1s1 OTIIAIKK TaKUX 3alIPOCOB BBIJICNICHA OTAeIbHas BKIaaka (puc. 20).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsv1.owl]
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Puc. 20 Bknaaka «DLQuery» B cucteme Prot€geé (a — maHenb BKIaJ0K ¢ aKTUBHOM
Biutasikoit «DLQuery»; 6 — maHenb BbIOOpA TUIIA 3aMpPaIlIiBAEMbIX CYITHOCTEH; B —
oJIe BBOJIA 3aMpoca; I — KHOMKA BBITIOJTHEHHUS 3a1poca; 1 — Pe3yIbTaThl 3alpoca; €
— KHOTKA TOOABJICHUS 3a1IPOCa B OHTOJIOTHIO)

Jlns ocBoeHmst mHTEpdeiica BeIOEpeM Bce IK3eMILIIpHI Kitacca «CMapTdony.
Hnst aToro HeoOXxoauMoO B moJie BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BEIOpATh OXKUIAEMBIM THI pe3yibTaTa — 3K3eMIunsipbl (puc. 200),
3anmycTuTh 3anpoc (puc. 20r). [Tocie 3Toro MoxHO YBUAETH pe3ysbTathl (puc. 201).

Ilepen  HamucanueMm  3ampocOB  HEOOXOJMMO  OMNPEIASTUTHCS  C
BO3MOXKHBIMH JIJII WCIIOJIb30BAHUSI KOHCTPYKIUSAMU (OOBsSCHEHUS OymyT

MPUBOAUTCS MPUMEHUTEIBHO K TUIY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISAP):



1. JlokanbHoe ums Kiacca. [1o3BossieT BBIOpaTh SK3eMILIAPHI JaHHOTO Kiacca. Kak
SIBHO 3aJlaHHbIE, TaK U BbIBeAeHHbIE. Hampumep: «CmapTdony.

2. <JIOKaJIbHOE€ HMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomisieT BmIOpaTh Bce
DK3EMIULAPHI, UIsI KOTOPBIX 33JaHO KAK MHUHUMYM OJHO OTHOIICHHE <JIOKAJIb-
HOE MMs_CBOWCTBa> C CYIIHOCTBIO, NOAXOASAIIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHMUSI MOTYT BBICTYyNaTh: BioKeHHbIH «DL Query»; moboe BapuaHt
OTpaHUYEHHUM, PACCMOTPEHHBIM paHee MpH 3aJaHuu oOnacth 3HadeHus data
property. Hanmpumep: «roa_Bbimycka some xsd:integer»

3. <nokajibHOE MMs_CBOiicTBa> only <BblpaxkeHHe™>. Bce 3K3eMIUISpBI, IS KO-
TOPBIX OTCYTCTBYIOT 3a/IaHHBIE OTHOIUEHHSI WM OHU BCE YIOBIETBOPSIOT BBI-
paxenuto. Hampumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <yjokanbHOE MMSs CBOMCTBa> exactly <kommdecTtBo>. Bce sk3eMIuisipbl, st
KOTOPBIX 33aJaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILIeHMW. Hampumep:
«roj_BbITTycKa exactly 1»

5. <nokanbHOE MMsI_cBocTBa> exactly <kommyecTBO> <BbIpakeHHe™>. Bce 3k-
3EMIUIAPBL, I KOTOPBIX 3aJaHO YKa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOLICHWH,
YIOBJIETBOPSIOIIMX BhIpaXeHHIO. [Ipr 3TOM MOXKET OBITh CKOJIBKO YTOJJHO TAKHX K€
OTHOILIEHWM, HE YJIOBJIETBOPAIOLIMX BbIpakeHHI0. Hampumep: «roxa_Bslllycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHOE MMsI CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHUe>|. AHa-
JoruyHo exactly, HO TOKHO ObITH HE MeHee/He OoJiee, 4eM yKa3aHHOE KOJIMYECTBO
YKa3aHHBIX OTHOLICHUH.

7. <nokanbHOE€ MMA_cBoMcTBa> value <unurtepar>. Bce 3K3eMIUIsIpbl, KOTOpHIE
CBSI3aHbI YKa3aHHBIM OTHOIIIEHUEM C YKa3aHHBIM CKaJISIPHBIM 3HAUYCHUEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAHHBIX JIK3EMIUISIPOB B paMKax BbIpakeHUsil u Boipakenus2. Hampumep:
«lucren or IIpoueccop»

9. not <BelpakeHne>. MOXXHO paccMaTpUBaTh KaK OMNEpalusl JOMOJTHEHHS HaJ
MHO’KECTBOM 3K3EMIUIIPOB, BHIOpAaHHBIX B paMKax BbelpaxkeHus. Hampumep: «not

Cmaptdon»



OnpenenuBIINCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKLMH, COCTaBUM
3arpoc it nepBoro kiacca «HoBblil cmapTdon». ¥V 3K3eMIUIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOLIEHWH «rOJ BBIIMYCKa», CBS3BIBAIOIIMX HX C YHCIOM
MeHble 18 (a1 ynporieHus: B IEpBOM BapHaHTE 3alpoca PacCCMOTPUM TOJ| Kak
JIBy3HauHOE 4Kciio). Ho, mpu 3TOM JTOJKHO OBITH XOTh OJHO TaKO€ OTHOILIEHUE
(ecmu TakMX OTHOIIEHWH HET, TO HEAOCTATOYHO WH(GOPMAIUU IJSl MPUHSATHUS
pemienus). Takxke 3K3eMIULsIp 10JKeH ObITh THHA «CMapT@on». COOTBETCTBEHHO,
HEOOXOAMMBIN HaM 3aMpoc AOJKEH OMHUCHIBATHCS KaK MepecedyeHrue 3 MHOYKECTB:
«Cmaptdon and (rox_Beimycka min 1) and (rog_Beimycka only xsd:integer[>=
18])».

Bemonnue 3toT 3ampoc Ha Bkaaake «DL Query», MOXHO yBHAETH, YTO
pe3yibTaTOB HE HalICHO. BBIBOI OCHOBBIBAETCS HA TEOPUU JECKPUIITUBHBIX JIOTHK.
OpnHako, 171 IOHUMaHUS BBIBOJIA U JAJIbHEHIINX I€UCTBUN, pACCMOTPUM IPUYUHBI
IyCTOr0 pe3yibTaTa B YIPOIIEHHOM BapUaHTE.

B oHTONI0rMY OTHOCUTENBHO TO/A BBIITYCKA €CTh KAK MUHUMYM YTBEPKIACHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :ron_Beimycka 18». lns Toro, 4ToOsbI
AK3EMIUISP ObLT BEIOpAH B pe3yJibTaTax 3ampoca, He00X0auMO, YTOObI OH OTHOCHJICS
K KaXJIOMYy M3 TPEX MHOXECTB. YUHTHIBas MPUBEICHHBIE YTBEPKIACHHUS, MOKHO
caenatb BbIBOJ, uTO «:SM-G965FZPHSER» otHOCuTCs K Kiaccy «Cmaptdon» u
«ron_Belmycka min 1». Ho, Henb3st caenaTe HUKAakue BBIBOJBI OTHOCUTENIBHO
«ron_Beimycka only xsd:integer[>= 18]». ¥ nac wunHdopmaius O TOM, YTO
cymectByeT Takoe X(«:SMGY965FZPHSER :roa_Bbeimycka X»), KOTOpOE
YAOBJIETBOPSIET OrPAaHUYECHUSIM (X >= 18), HO U3 ATOrO HEJb3s ClIeNIaTh BBIBO, YTO
JUIsL TI00OTO X ATO OrpaHUWYEeHHE Bcerja BhIMoJHAETcS. [Ipu 3ToM B pe3ynbTaThl
3arpoca «not (Cmaptdon and (roa_Beimycka min 1) and (ron Beimycka only
xsd:integer[>= 18]))» paccMarpuBaeMblii PK3EMIUISP Takke He BouaeT. T.e. mis
«rop_BeInmycka only xsd:integer[>= 18]» npUMeHUTETHHO K JAHHOTO YK3EMILISAPY HE
OB clejlaH BBIBOJ HU O JIO)KHOCTH, HU O MCTHUHHOCTH BBICKa3bIBaHUA. B 3TOM

(npenmnosioxeHrue 06 OTKPHITOCTH MUPA) COCTOUT €L OJ[HA CYIIECTBEHHAs pa3HUIIA



¢ 0a3aMu TaHHBIX.

OnHMM W3 BapHAHTOB PEIICHUS CIIOXKHBIICHCS MPOOIEMBI SBIISETCS
BHECCHHE B OHTOJIOTHIO HOBBIX CBEJACHHM. Tak, eciu ObI I pacCMaTPUBAEMOTO
9K3EMILISApPA BBITOJHSJIOCH OTPAaHUYCHHE <«:TOJ_BBIMycka exactly 1» (s
paccMaTpUBaeMOr0 SK3EMIUIApa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS IOIXOJAIICTO II0J KPHUTCPUHU
OTHOIIICHHUS YK€ MOKHO OBIJIO OBI C/CNIATh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKUE¢ OTHOIICHUS. DTH CBEICHHS MOTYT OBbITh J00aBJICHBI B paszjene «Types»

IK3EMILTSIpa ¢ UCIoib3oBaHneM BkIaaku «Class expression editor» (puc. 21).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvi.owl]
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo0aBiIeHHs

uHGOpPMAaIIUHU O FK3EMILISIpE

[Tocne otnaaku 3ampoca HEOOXOAUMO JOOABUTH KJIACC. ITO MOXKHO CHETIaTh
¢ ucnoyib3oBaHueM KHomku «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20e)
WJIU cO3/1aB Kjacc U 3anoyHuB noJie «Equivalent To» B ero onucanuu (puc. 22).

PaccMoTpuM, Kak JaHHBIN KJIACC OMUCHIBAETCS B TEKCTE OHTOJIOTHU.

‘Hoswiii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon



[ rdf:type owl:Restriction ;

owl:onProperty :roa_Beimycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:mininclusive 18]) 1]
rdf:type owl:Restriction ; owl:onProperty :roa_Bbimnycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

owl:Class ]

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resources\goodsvl.owl]
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Puc. 22 Tlpumep 3anonuenns nous «Equivalent To» B onucanuu kiacca

Kakx BuzmHo, wucnosnb3yercs oTHomeHue «owl:equivalentTo», koTopoe
MO3BOJIIET CJIeNaTh BBIBOJ, YTO €CIU 3K3EMIUISIPhl OTHOCSTCS K «OOBEKTY»
ATOTO OTHOIIEHUS, TO OTHOCATCSA M K «CYOBEKTy». A B KauecTBe «0OBEKTay
BBICTYIIAET ITyCTOM y3€J1, ABJIAIOIINNCSA epecedyeHreM 3 Ipyrux KiaccoB, Kak U
IUTAHUPOBAJIOCH U3HAYAIBHO.

JloToTHUM HaMMCAaHHBIN 3ampoc IS paObOThI C TOAO0M, 331aHHBIM B ITOJIHOM
dhopmare:

Cwmaprdon and (rog_ssimycka min 1) and (roa_ssimycka only (xsd:integer[>= 18,
<= 25] or xsd:integer[>= 2018]))

Taxxe coctaBuMm 3anpoc ais kiaacca «Kamepodon»:

Cwmaptdon

and



(gactb some ( Kamepa and (komruecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
)
and (koJiMuecTBO Meranukcesneid OCHOBHOM Kamepbl some xsd:integer|[ >= 12 ])
and
(pazpemenue some (Pa3pemenue and

((pa3pemienue ropuszoHTaNb some xsd:integer[ >=

3840 ]) or (pa3pelnieHrue BepTUKAIbL SOME

xsd:integer[ >= 3840 ])) and

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

)
)

3apanus
1 CocTaBuTh 3ampocsl A ocraBmuxcsa rpynm: «CMapTgoH ayis GUuiIbMOBY,
«UrpoBoit cmaptdon», «Cmaptdon 1 moxonoB». Cozmars defined class ms
KaKJIOH.
2 CdopmupoBaTs MUHUMYM S Tpynn (Ha OCHOBaHWH UMEH MOAOOPOK Ha pecyp-
ce UCTOYHUKE) Mg Kateropuit «HoyrOykm» u «XonoauiabHuKm». Js Kaxkaoi u3

rpynn chopMHpPOBATH KPUTEPUH BRIOOPA SK3eMILUTApOB U co3aath defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir padote ObLJIO MPOM3BENECHO OTHECEHHE HK3EMIUISIPOB K
rpyImaM Mo ONpeAeieHHbIM KputepusM. st storo wucnoms3oBanuck defined
classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHJIBHO PaCIIMPSIOT
BO3MOXXHOCTH pacCykKJIeHHil B pamkax oHtosoruil. Opgnako, DL Query
NPUMEHSIETCS UMEHHO B PaMKax pacCyXICHHM M UMEET psi HEeIOCTAaTKOB, €CIH
UCITOJIB30BaTh €ro TOJIBKO ISl MOJIYYEHMS JOCTyNna K SIBHO 3aJaHHBIM WJIM Yy¥Ke
BBIBEJICHHBIM CYLTHOCTSIM OHTOJIOTHH: MEIJICHHOE BBIMIOJHEHUE (T.K. UCTIOIB3YETCS

JIOTUYECKUH BBIBOI[); H€06XO,Z[I/IMOCTL YUUTBIBATh TIOBCACHHEC IIPpU BBIBOJIC



(Hampumep, a00aBieHUsS B OHTOJNOTHIO «exactly» B mpomuioit paboTel); HEBO3-
MO>KHOCTh ONHUCAHUSI HEKOTOPBIX YCIOBHH (Harmpumep, BHIOOp OTHOLIEHUM, a HE
HK3EMIUIIPOB; BHIOOD psifa XapakTepucTuk cMapTdoHa). [losTomy aig Takux 3aaad
ucnomaszyercs apyroit s3eik — SPARQL [8]. JlaHHBIN SI3bIK TTO3BOJIIET BEIOMPATh U
J00aBJISATh CYHIHOCTH B OHTOJIOTHIO, (popMupoBathk HOBBIN Ipad RDF. B nannom
pabote OyayT pacCMOTPEHBI TOJIBKO BO3MOKHOCTH BBIOOpA. SI3BIK CUHTAKCUYECKU
cxok ¢ SQL (M He TOJIbKO CHHTaKCHMYECKU. B 4acTHOCTH, OH TakK€ OCHOBaH Ha
MPEANOJI0KEHUHN O 3aKPBITOCTH MUPa, B oTiinuue oT DL Query), mpuMeHseMbIM 15
aHAJIOTMYHBIX 337a4 B 0a3zax naHHbIX. [loaTomy (M motomy uro SQL nomkeH ObITh
y>K€ 3HAaKOM 00y4aeMbIM) ¢ HUM OYyT MPOBOJAUTHCS aHAJIOTHH.

st pa6otrel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHPOBATH
BKIIaaKy « Window -> Tabs -> SPARQL Query» (puc. 23). Heo0xo1uMo MOHHMATB,
yro SPARQL u mexanusm paccyxaeHuii B Protégé paboTaioT HE3aBUCHUMO U HE
BIIUSIIOT Ha PE3YJIbTAaThl PabOTHI APYT Apyra. ITO O3HAYAET, YTO HET BO3MOKHOCTH
BbIOpaTh 3K3eMIULipbl  Kiacca «HoBelii  cMmapTdoH», KOTOpBIE —SABISIFOTCA
BBIBEICHHBIMU. [Ipr 3TOM 3TO BO3MOIKHO B paMKax, Harpumep, onoimoreku Apache
Jena g a3w1ka Java.

[TepBoHauanbHO BEIOEPEM TIEpBbIE 2 cMapThOHA U XapaKTEPUCTUKU UX KaMep
(KOIMYECTBO KaMmepa; METaruKCely; arepTypa) U pacCMOTPUM Ha MPUMEPE ITOTO

3a1poca OCHOBHBIC CHHTAKCHUYCCKNC KOHCTPYKIIUH.



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

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology | Entities | Individuals by class | DL Query | OntoGraf | SPARGL Query'

SPARQL query: MEmE

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

WHERE { ?subject ?predicate '?object}|

a

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

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

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

Puc. 23 Briagka «SPARQL Query» B cucteme Protégé (a — mosie BBojia 3ampoca;

0 — pe3ynbTaThl 3a1IPOCa; B — KHOIIKA BBITIOJHEHMS 3a1IpOCa)

#CHavana MpUBOAUTCS OJIOK CTaHIAPTHHIX MPEe(YUKCOB I TOTO, YTOOBI HE
3aIlMChIBaTh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkiianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#llocne npedpukcos uaer koucTpykiuss SELECT {nepemennblie}, KoTopas
OTHCHIBACT 4TO OyAET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca
#Bce mepeMeHHbIe HAUUHAIOTCA C «?» U MEPEUUCTISIOTCS Yepe3 mpooe
SELECT ?cmaptdon ?kamepa 4ucio 7kamepa MII 7kaMmepa_arm

#]lanee uaer konctpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBaroTcs



aHaJIOTUYHO cuHTakcucy Turtle, 4To MO3BOJSET TaK)Ke UCIIONB30BATh PA3IEIUTEIH
LDy My KD
WHERE {

#BMecTO  OTHENIBHBIX CYIIHOCTEd MOTYT CTaBUTCA IE€PEMEHHbIE,
HaunmHaouwmecss ¢ «?». Ha HUX MOryT HaKIaAbIBaThCS YCJIOBUSA, OHU MOTYT
BBIOMpAThCs B paMkax crrcka nosiei B « SELECT».

?cMapTdoH :yacTh 7Kamepa .

7xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep 7KaMmepa_4ucio ;
:KOJIMYECTBO METAINMUKCENIEN OCHOBHOW KaMephl 7KaMepa_MI ;
:ariepTypa_OCHOBHOM Kamephbl 7Kamepa_ar }
#Jlanee naet koHcTpykuuss ORDER BY, mo3Bosrsaronas 3a1ate COpPTUPOBKY
pe3yJIbTaToOB
ORDER BY DESC(?xamepa_an)
#lanee wuper koHcTpykuusa LIMIT, OFFSET mno3Bosstomas 3anath
KOJIMYECTBO MPOITYCKAEMBIX 3allMcell U KOJIMYECTBO BHIOMPAEMBIX
LIMIT 2 OFFSET 0
Kak BumgHO, cTpykTypa 3ampoca cxoxa c si3bikoM SQL (B Tom umcrne
noctynHbel KoHCTpYKIImH GROUP BY, HAVING), ognako comepkumMoe OJI0KOB
pasznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem noapoOHee ee BIIOKEHHbIE
KOHCTPYKLHUH, KOTOpbIE OyAYyT UCIOIb30BaTHCS B paMKax pabOThI:
1. Tpoiika «cyOBeKT npeaukaT 00beKT». Ha MecTe Kaxa0ro U3 3J1€MEHTOB TPOUKHU
MOKET CTOSITh KOHKpeTHbIN IR mnu nurepan unm nepemennas. [lo3BosnsieT BEIOpaTh
BCE TPOMKH OHTOJIOTMH, MOAXOIAIIME TOJA 3aJaHHYIO (3aaHHas TpoOMKa
UCIIOJIB3YyeTCsl Kak Macka). [Ipu BeiOOpe: Ha MecTe IepEMEHHBIX B 3aJIaHHOU TPOMKE
MOJKET CTOATh JII00as CYIIHOCTb B BBIOMpAaeMOIl TpoOMKe; JUTEpasbl TOJIKHBI
COBIIAJATh [0 3HAYEHHUIO, TUITY, A3bIKY; IRI Ha cOOTBETCTBYIOIMX MECTaxX JOJKHBI
COBIIAJIATh.
2. Paznenurenu «.» MEXIy TPOMKaMU MOXKHO HHTEPIIPETUPOBATH KaK JEKAPTOBOIO

IMPOU3BCACHHUC, HO C Y4YC€TOM PABCHCTBA COOTBCTCTBYIOIIUX TICPECMCHHBIX.



Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpATh BCE
TPOWKHU, B KOTOPBIX MPHUCYTCTBYET OTHOIIEHUE «KOJ MPOU3BOAMTENs». Ecimu B
OHTOJIOTUH 2 cMapThOHA U TOJIKO Y OJHOTO U3 HUX €CTh 3TO OTHOIIEHHUE, TO OyAeT
BbIOpaHa 1 Tpoiika.

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOULIECHUE «4acThy». Eciii B OHTOJIOTMU 2 cMapTPOHA U Y KaXKIOTO U3
HUX 10 5 yacTtei, To Oyaet BeiOpaHo 10 Tpoek.

Ecnu  ympoleHHO paccMOTpeTh MOpSI0OK BbiOOpa B paMmkax «?cMapTdhoH
:KOJI_MPOU3BOAUTEIS 7KOJ . 7cMapT(OH :4acTh 74acThy», TO OyAET CHauasa BhIOpaHa
1 3anuck mo nepBoit Tpoiike, 10 3amuceit mo BTopou. Jlanee Oyaer chopMupoBaHO
10 3anuceii kak Bce BapuaHThl COBMEIIEHUN NaHHbIX 3anuceit. [locne yero OymyT
yIaJleHbl 5 3amucel, Tae B paMKaX OJTHOMMEHHBIX MEPEMEHHBIX «CMapT(OoH» He
COBMAIAIOT 3HAYCHUSI.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCS ITYCTBHIE Y3JIbI, ONHUCHIBAEMbIE
aHajoruyHo cuHtakcucy Turtle ¢ ucnonb3zoBanuem «| |».

4. OPTIONAL { {Bnoxxennas udactb where} }. Ilo3Boyiser 3a7aTh BIIOKCHHBIN
3arpoc, KOTOPBIA OyJdeT WCMOJIb30BaH TOJBKO MPU HAIWYUH PE3YIbTaTOB.
Hampumep, «?cmaptdoH Ko IpOU3BOAMUTENS 7KOA . ?cMapT(OH :4acTh ?9acTby
BBIOEpeT 10 3amuceid, eciau B OHTOJIOTHH OyaeT 2 cMapTdhoHa U 5 4acTel y KaxI0ro.
Ho, ecnu Oyzaer 2 cmaprdona u 0 yacTell y KaXXJoro, T0O HUKaKMX Pe3yJIbTaTOB
BbIOpaHo He OyneT. [Ipu aToM «?cmaptdon :koa_npoussoautens ?kox OPTIONAL
{ 2cmapTdoH yacTh 74acTh }» BeIOEpeT Takke 10 3amuceld B iepBOM ciiydae, HO 2
3anucy Bo BTopoM (dacth B pamkax OPTIONAL y4uTeIBaThCs HE OYyIET).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAaHHBIX 3amucel
TOJNIKO T€, KOTOphIE TOAXOAIT Tmoj YycinoBue. Hampumep, «?cMapTdon
:;ron_Beimycka ?roa FILTER(?rom > 18)» mo3Bossier BbIOpaTh TOJBKO Te pe-
3yJIbTaThl, TJI€ TOJI BBITTyCKa Mo3Hee 18 (CTOUT yauThIBaTh, YTO €CIU Yy cMapThoHa
2 TaKWX OTHOIIEHUS U Y OJTHOTO 3HAaYeHHue OoJibiiie 18, a y Ipyroro MeHsIIle, TO caM
cMapTQOH BCE paBHO OyJET BbIOpaH, T.K. OJJHA U3 3aMKCE ¢ HUM OyIeT MOAXOANTh

noa ycnoBus). T.k. FILTER He sBusercs TpoWkoH, TO TMOCJI€ HEro HeT



HEOOXOJMMOCTH HCIIOJIb30BATh pa3feiuTedn. TakuxX KOHCTPYKIHMH B 3ampoce
MOKET ObITh MHOXecTBO. B pamkax ycnoBuil FILTER Moryt ucnosib30BaThCs
onepanuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJIb30BaThC BCTPOCHHbIC
dbyHKIIMM, HapuMep, regex, isLiteral (crcok Bcex (YHKIMIA 3/1eCh TPUBOAUTHCS
He Oy/IeT ¥ MOKET ObITh HalJICH B IOKYMEHTAIINH ).

6. FILTER EXISTS { { Bnoxennas gacte where} }, FILTER NOT EXISTS { {
BJIOKeHHas yacTh where} }. Cneuunansasie Buabl FILTER, koTopsie ocTaBisioT

3aMKCH, JIJIs1 KOTOPBIX BJIOKEHHBIN 3aMPOC BEPHYJI/HE BEPHYJ PE3yJIbTATHI.

3Has OCHOBHBIE KOHCTPYKLHMH, COCTaBHM CIEAYIOIIHMA 3ampoc: BbIOOD
uHdopmaruu (UIeHTUPUKATOP, KO MPOU3BOAUTENSA, KOH(MDUTYpaIIHs POIIECCOpa,
€MKOCTh aKKyMyJIATOpa, KOJMYECTBO MEramuKceled OCHOBHOM KaMephl,
JMaroHaib dKpaHa) o Bcex cmaptdonax He crtapee 2018 rona ¢ «Super AMOLED»
DKPAHOM.
HeobxoauMo yunuThIBaTh, 4YTO 4YaCTh HHPOPMALIUA MOKET OTCYTCTBOBATh, HO
IIPU TOM PE3YJIBTAT BCE PABHO JOJDKEH OBITH MPEACTaBJICH, 3HAYUT HEOOXOIUMO
MCIIOJB30BaTh MHOXkeCTBO KOHCTpykumid OPTIONAL. VcmoBus Ha rox um sKpaH
SBJITIOTCSL 00513aTELHBIMU U CYIIHOCTH, HE WMEIOIIME 3TOW WHpOpmaiuu, He
JIOJDKHBI BHIOUPATHCS. Y CJIOBUE HA DKPAH HAKJIAIBIBACTCS YePe3 MEXaHU3M TPOEK.
VYcnoBue Ha roj A0HKHO YUYUTHIBATh, YTO MOTJIO OBITh NMEpen3IaHue cMapTPoHa U
HECKOJIbKO TaKUX OTHOIIECHUH. 3HAYUT HEOOXOIUMO UM paboTaTh C MUHUMAJIBHBIM
rosioM nuiu ucnoiabs3oBaTh KOHCTpyKIuoo FILTER NOT EXISTS.
SELECT ?cmaptdon ?kon ?7koHburypaius ? uaroHaib 7€MKOCTh ?MIT
WHERE {
#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil
UACHTUDUKATOP NODKEH ObITh "CMapTOoH" MM ero moaKIacce
?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .
#yCJIOBHE, YTO CBS3b '"TOJI BBIMYCKA" TOJKHA CYIIECTBOBAaTh. Peann3oBaHo
BJIO’KEHHBIM YCIIOBHEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH

HECKOJIBKO 3aIlMcen



FILTER EXISTS {?cmaptdon :roa_Bslrycka 7o}

#ycnoBue Ha "HOBU3HY' roja BhIITyCKa

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

#cuutaem, 4yTo JUCIUIel oauH. [ HeCKOJIbKUX BblOepeTcs nHpopmaius
TOJIBKO O TIOJIXOISAIINUX

?cmapTdoH :yacTh ?auctuieit . ?aucruieit rdfitype :Jlucreii .

#ycJ0BUE HA TEXHOJIOTHIO U3TOTOBJICHUS SKpaHa

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

#nonoyHUTENbHAsA BbIOMpaemMas nHGopManus (Mpy HAJTHYWHN )

OPTIONAL {?cmaptdon :koa_npousBoautens 7Koj}

OPTIONAL {?cmaptdon :yacts ?mpor . ?mpor rdfitype :Ilpomeccop .
mpotr :KoH(pUrypanus_npoieccopa ?KoHpurypanus }

OPTIONAL {?nucnne# :quaronangb 5KpaHa ?1uaroHab

OPTIONAL {?cmaptdoHn :yactb ?akkyMm . ?akkyM rdf:itype :AKKymyssiTop .
?akky™m <http://myontologies.com/goods#eMKocTh akKymymnsitopa MA*q>
?emkocth } OPTIONAL {?cmaptdon :uacte ?kamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYECTBO MeEranuKcesiel OCHOBHOWM KaMmephl ?mm | }

3aganus
CdopmupoBaTh 3apoCHI:

1 BBIOOp BceX cMapTHOHOB U MHGOPMAITNH O HUX (aHAJTIOTUYHON OMUCHIBAEMOMA
B paboTe) ¢ akKyMyJaTopoM He MeHee 500 MA*y

2 BBIOOp BCEX BapHaHTOB OJIOKOB KaMmep CMapTPOHOB ¢ WX HHPOpMAIHEH
(amepTypa, KOIMIECTBO KaMmep, MPOU3BOIUTEIh, METAITUKCENH, Pa3pPEIICHUE BUIECO-
ChEMKH)

3 BBIOOp BCEX BAPUAHTOB MOJIYJICH 3KPAaHOB ¢ WX WH(MOpMAIMEl (IraroHab,

PaspCiCHUC, IMIOTHOCTD HI/IKCGJ'IGI\/'I, TCXHOJIOTHA U3TrOTOBJICHUA aKpaHa)



4 BbI0OD mepBbIX 10 HOYTOYKOB € UX XapaKTepUCTUKaMH: KOHPUTYpaLus Mpo-
1ieccopa, TaKTOBas 4acTOTa, AMAroHalb 3KpaHa, pa3pelleHHe 3KpaHa, pasMmep
OIEPAaTUBHOW MaMATH, pa3Mep HocuTens WHGOpMAIMH, THI HOCHTENs HH)Op-

Manuu, CIiIMCOK pa3beMOB

Hanucanue npaBui ¢ ncnosb3oBanueM sisbika SWRL

B pamkax mocnemnelr paboTbl HE0OX0aUMO c(HOpPMHpPOBATH B OHTOJOTHH
npaBuia, KOTOpPbIE TMO3BOJIST, YUWUTHIBas OCOOEHHOCTH MPEAMETHOM 00JacTH,
dbopMHpoBaTh BBIBEJEHHBIE OTHOIIECHMs. sl mpuMepa paccMOTPHUM TPABUIIO,
KOoTopoe OyJeT oTMeudaTb CBEAEHUS 00 akKKymyJsaTope cMmapTdoHa Kak
COMHHUTEJIbHBIE, €CIIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTb akkymyJisitopa / 250».

SWRL [9, 10] mo3BosisieT COCTaBIATh MPaBUJa, SBJISIIOIIMECS UMILTUKAIIUCH
MEXAy TPEeArnochUiKoi U cienactBueM. [locne 3amycka MexaHU3Ma pacCyKIeHUN
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpPaBUIAMHU.
[IpeanocbuiKaMu U CICCTBUSIMHE SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM YHCJIE CO3JIaHHBIX B paMKaxX OHTOJIOTHi). PaccMoTpum CHHTaKkcHC Ha
puMepax:

1 Cmaptdon(?x). O3nauaer ?x rdf:itype :CmaptdoH (?x aHasorudex
nepeMeHHbIM B si3bike SPARQL)

2 gacTh(?x, ?7p) — 03HayaeT ?X :4yacthb ?p. Takum oOpa3oM MOKHO 3aIMCaTh
npearKaT Ha OCHOBAHUH JII000Tr0 co3manHoro data miu object property.

3 Cwmaptdon(?x) " yactb(?X, 7p). onepanus «and» 3aMUChIBAETCS KaK «”».

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TJTUKAIIUHU 3alUChIBACTCS KaK «->«. J[[aHHOEe MpaBUIO ONPEeIISIET aKCUOMY O TOM,
YTO €CIU ?X SABJISIETCS] CMapT(POHOM U COJIEPIKUT YaCTh 7P, TO TAKKE MOKHO
CKazaTh, uTO ?p sABisgeTCs yacThio ?X. [lomoOHOE npaBuiio renepupyercs
aBTOMATHUYECKH B COOTBETCTBUU C moJieM «inverseOf», KoTopoe Mbl yKa3bIBaJlu B

IPONUIBIX paboTax.



N3 BCTPOEHHBIX MPEIUKATOB [9] OoynyT HEOOXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menslue uiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensbine ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJbiiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6ousbie ?y); swrlb:divide(?x, ?y, ?z) (B 7x
pe3yabTar onepauuu ?y/?z).

JIist OTNIamKM yCIOBHBIX YacTeW MpPaBUJI MOMKET HCIIOJIB30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyAeT UCHOJb30BAThCA TOJIBKO MPEIUKAT
sgwrl:select(?x, ?y, ?z, ). OH mO3BOJSAET OTOOPA3UTHh IIOJH30BATEIIO BCE
MIEPEUHCIICHHBIE CYIITHOCTH, JJISI KOTOPHIX aKTHBHUPOBAINUCH MPEANOCHUTKU. Takum
o0pa3oM MOHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
MIPUMEHSIETCS JUTSI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3agaHHbIM B pabOTe KPUTEPUSIM:
«Axkymynsatop(?a)  ~  eMKOCTb_akkymyistop MA uy(?a, ?7v) ~  Bpe-
Ms_paboThl B _pexume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MMeHHO Takue 3amucH O
aKKyMyJsITOpax OyAyT OTMEUaThbCS COMHUTEIbHBIMA. YTOOBI MPOBEPHUTH
KOPPEKTHOCTh YCJOBUH JaHHOTO TMpaBWia CJEAyeT pPAcCMOTPETh JUISl KaKHX
aKKyMYJISITOPOB 3TO TpaBWjIo Oyner cpabarbiBaTh (BbIOpaTh HACHTHU(PUKATOP
aKKyMYJISITOpA, 3asIBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpEeMsI paboThl).

Hns noctyma k SQWRL HeoOxonumo akTuBHpoBaTh BKIAAKy «Window ->
Tabs > SQWRL Taby (puc. 24). [layiee HCOOXOAMMO CO3/1aTh IpaBwiIo (puc. 240)
BBeCTH ero Teno (puc. 25B). Jlamee HEOOXOAMMO BBIJEIUTH MPABUIO U HaXaTh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU MpaBuiia (puc. 25r1).



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsvl.owl]
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Name Query Comment
AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
IS3 ____|Akkvmvns a) * eMKOCTE _AKKVMVIA A a BDEMA D3 [——

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

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

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

npexHen, a 3akiaroueHueM Oyaer sABiaAThCs  «CoMHHTENbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _

[s3 7 rch...
Comment

DL ad |

Active| Status
|ok

- -_—

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

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

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

Teneps HEOOXOAMMO 3aMMYCTUTh TIPABUIIO, TIPEIBAPUTEIHHO 3arPy3UB TOHITHS

U3 OHTOJIOTUH (puC. 260, puc. 26B).

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

CWL+SWRL->Dr... Run Drools Drools->OWL

Puc. 26 Bkinaaka SWRL B cucreme Protégé (a — akTuBHOCTB IpaBuiia; 6 — KHOTIKa
3arpy3KH MOHSATHI/aKCHOM U3 OHTOJIOTHH U CTIMCKA MPaBUIT; B — 3aIlyCK BHIBOJIA HA

OCHOBC ITpaBuJI; I' — BHECCCHUC BbIBCACHHLIX MOHSITUH B OHTOJIOTHUIO, A — CITHCOK



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

[Tocne 3Toro MOXXKHO 03HAKOMUTHCS C BHIBEICHHBIMU aKkcHuOMaMu (puc. 26.1).
B ciyyae Hactpoek no ymondanuto ux Oyzaet 6omapiie 100. 9To cBsizaHO C TEM, YTO
BBITIOJIHSETCSI MHOXKECTBO CTaHAAPTHBIX MPaBWII (Hanpumep, GopmMupoBaHre HOBBIX
OTHONIEHUH B COOTBETCTBUHU ¢ onucaHueM «inverseOf»). Jlyig Hatero mpumepa 1o
Heobs13aTenpHO. [loaTomy MoxHO Ha BKIagke «OWL 2 RL -> OWL2RL Control»
BBIKJIIOUNTh BCE TaONUIbI CTaHAAPTHBIX NpaBuil. [locie 3TOro B BBIBEACHHBIX
aKCHOMax OCTAHYTCS TOJIbBKO AaKCHOMBI, IIOJYYEHHBIE C HCIOJIb30BAHHEM

CO3JJaHHOI'O ITpaBuJIa.

3aganus
1 CdopmupoBaTh MUHUMYM 5 MPaBUJI, BRISBISIIONINE COMHUTEIbHBIC OTTMCAHUS
Pa3JIMYHBIX XapaAKTEPUCTHUK.
2 ChopmupoBaTh TpaBUIIO, KOTOPOE B  3aBUCHUMOCTH OT E€MKOCTH

aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JIyaroHanu oynet GopMHpOBaTh MPUMEPHOE BpEMsI aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, 0>ku1aHue.

IIpakTnyeckue padoTsi 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. HayunTthcst peann30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCTEMa,
CTI0COOHAsI YAaCTUYHO 3aMEHUTH CIIEIUAINCTA-IKCIIEPTa B pa3pelIeHHH MPoOIeMHON

curyaiuu. CoBpemennble OC Hauanu pa3pabaTbiBaThCA HCCIEAOBATEISIMU



MCKYCCTBEHHOTr0 MHTeIUIekTa B 1970-x rogax, a B 1980-x momy4usin KoMmMep4YecKoe
noAkperieHue. [IpeanecTBeHHMKaMu 3KCIEPTHBIX CUCTEM ObUIM MPEJI0KEHBI B
1832 rony C. H. KopcakoBbIM, CO3JaBIINM MEXaHUYECKUE YCTPOMCTBA, TaK
Ha3bIBAEMbIC «MHTEJUICKTyaIbHBIC MAIIIMHBDY, TO3BOJISIBIIINE HAXOAUTh PEIICHUS O
3aJIaHHBIM YCJIOBHSIM, HAIIPUMED, ONIPEAEIISITh HanboJiee MoaXo e JeKapcTBa 1Mo
HaO0JII0JaeMbIM Y TIAI[UEHTa CUMIITOMaM 3a00JIEBaHMUS.

B undopmaruke sKcmepTHbIE CHUCTEMBI PAcCMATPUBAIOTCA COBMECTHO C
0azamu 3HaHuil (0aza 3Hanmit (b3; anrn. knowledge base) B undopmaruke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
pa3paOoTaHHasi il ONEpUpOBaHUsI 3HaHUsMHU. ba3za 3HaHUN COAEPKUT
CTPYKTYPUPOBAHHYIO MH(GOPMAIIHIO, TOKPHIBAIOITYI0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL UCTIOJBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (MM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HAaHUM pabOTalOT COBMECTHO C
CUCTEMaMU TIOMCKa WHGOpPMAIMU, HMMEIOT KJIACCU(UKAIIMOHHYIO CTPYKTYpPY
(xknaccudukarnus (kaccuduuupoBanue) (0T Jat. classis — paszpsia u nart. facere —
nenaTh) — OCOOBIN Cllydail MpUMEHEHHS JIOTHYEeCKOW omneparuu ejaeHus oobeMa
MOHATHS, IPEACTABIAIOMINI COO0I HEKOTOPYIO COBOKYITHOCTh ACJIECHHUM (JIeJIeHue
HEKOTOPOTO KJIacca Ha BUJIbI, ICJICHHUE 3TUX BUOB U T.1.) U JOpMaT MpeCTaBICHUS
3HaHWN (MpeACTaBICHUE 3HAHWNA — BOIMPOC, BO3HUKAIOMINN B MHGOPMATHKE — C
noAOOpPOM TPEACTABICHUSI KOHKPETHBIX M OOOOMIEHHBIX 3HAHWUM, CBEACHUU U
dakToB /IS HaKoIJIeHUsT U 00padoTku mHpopmarmu B DBM. 'maBHas 3amaya B
uckyccTBeHHOM HHTeuiekTe (M) — HayuuThbest XpaHUTh 3HAHUSI TAKUM 00pa3oM,
yTOOBI MPOrpPaMMbl MOTJIM OCMBICJIEHHO 0OO0pabaThiBaTh UX U JOCTUTHYTH TEM
o100 YeJI0BEYECKOT0 MHTEIIJICKTA).

[TonHomeHHbIE 0a3bl 3HAHUN coepKaT B ceOe He TONBKO (DAKTUUECKYHO
uHopMaIMi0, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIINE AaBTOMATHYECCKUE
YMO3aKJIIOUCHUSI O BHOBb BBOJUMBIX (DakTax M, Kak CIEICTBHE, OCMBICICHHYIO
oOpaboTtky wuHpopmanuu. OO6macTh HayK 00 MCKYCCTBEHHOM MHTEIUICKTE,
u3ydaromas 0a3pl 3HAHUM W METOAbl pabOThl CO 3HAHUSIMHU, HA3bIBACTCS

WHXEHEpHEel 3HaHUI) KaK MOJIeJIM TIOBEICHMSI SKCIIEPTOB B ONPEEICHHON 00J1aCTH



3HAHUU C UCMOJIb30BAHUEM MPOLEAYP JJOTMUYECKOTO BBIBOAA U MPUHSITHUS PELICHHUIA,
a 0a3pl 3HAHWA — KaK COBOKYITHOCTH (JaKTOB M TMPABHUJI JIOTHUECKOTO BHIBOJA B
BBIOpAHHON TIpeIMETHON 00JIACTH AESITENbHOCTU. B MHCTPYMEHTANIbHYIO CUCTEMY
BXOJST MOMUMO OIKUCAHHOW BBIIIE IKCIEPTHOW OOO0JIOUKH MpOorpaMMa-peiakTop
0a3 3HaHMWI W porpaMma JIOTHUYECKOTO BBIBO/IA.

Amanwl pazpadomKu IKCNEPMHBIX CUCEM:

1. Uoenmughurxayus.

Ornpenenenre y4aCTHUKOB M UX POJIEH B TPOLIECCE CO3AAHUS U SKCIUTyaTalluu
AKCIIEPTHOU CUCTEMBI.

B nponiecce co3aanus 3KCEPTHON CUCTEMBI MOTYT Y4aCTBOBATh CIIEIYIOIINE
CIEIHUAIIMCTBI: UHKEHEPHI M0 3HAHUSAM, SKCIEPTHI, IPOIPAMMUCTHI, PYyKOBOJIUTEIb
IIPOEKTa, 3aKa3UMKU (KOHEUYHBIE MOJIb30BaTeNu). [lpu peannzanuu cpaBHUTEIBHO
MPOCTHIX IKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOXKET U HE ObITh. Ponb MHKEHEpa
M0 3HAHUAM - BBIY)KHBaHUE NPO(PECCHOHATBHBIX 3HAHUM M3 HKCIEPTOB U
MPOCKTUPOBAaHWE 0a3bl 3HAHUM HSKCIEPTHONM CHUCTEMbl U €€ apXUTEKTYPHI.
[Iporpammuct HEoOXOaUM MpU pa3pabOTKE CHEIUATH3UPOBAHHOTO ISl JAHHOM
HKCIIEPTHOM CHCTEMBI MPOrpaMMHOTO oOOecreyeHus, KOrja MOAXOAIIEr0o
CTaHJapTHOTO (HampuMmep, OOOJIOYKU HJisi CO3/IaHUS IKCIEPTHOW CHUCTEMBI) HE
CYIIIECTBYET MJIU €0 BO3MOKHOCTEH HE JOCTATOYHO M TPEOYIOTCS IOMOJIHUTETBHBIC
MOJIYJIH.

B nmpoumecce »skcmlyaTanuy MOTYT MPUHUMaTh Y4YacTUE€ KOHEUYHbIE
M0JIb30BATENH, IKCIIEPTHI, aAIMUHUCTPATOP.

Ha sTom 3tamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIETYIOIINE BOMPOCHI:

- Kakoii kiacc 3a1au JoKHA peliaTh SKCIepTHas cuctema’?

- Kak a1 3a1a4u MOTYT OBITh OXapaKTEPU30BaHbI WJIA OTIPEIEICHBI?

- Kakue M0XHO BBIIEIUTH NO13a0a4H?

- Kakue ucxo/iHble JaHHBIE JOJIKHBI UCIIOIb30BATHCS JJISl PEIICHUS ?

- Kakue noHaTus U B3aUMOCBSI3U MEKIy HUMU MCTOJIB3YIOTCS TIPU PEIICHUN
3aJ1ayy KCrepTamu?

- Kakoii BU/J UMECT PCHICHUC, U KAKHMC KOHLCIIIWKU UCITIOJb3YIOTCA B HeM?



- Kakue acrnekTsl ombITa SKCHepTa CYIECTBEHHBI JJIsl pEIICHHs 3a/1auu?

- KakoBa mpupoja 1 00beM 3HaHUM, HEOOXOAUMBIX JIJIS PEIICHUS 3a1a9n?

- Kakue npensiTcTBusl BCTPEYArOTCS MPU PELIEHUU 3a1a4?

- Kak 3Ti noMexu MOTyT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom stamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIEIYIOIINE BOMPOCHI:

- Kakue Turmel JaHHBIX HY»KHO UCIIOIb30BaTh?

- UTO U3 JaHHBIX 33/1aHO, & YTO JIOJKHO OBITh BHIBEJICHO?

- meroT i moA3a1aun HAMMEHOBAHMS ?

- ImeroT 5n cTpaTteruv HAaMMEHOBAHUS ?

- Hmerorca nu  sCHbIE YaCTUYHBIE THUIIOTE3bl, KOTOPBIE LIUPOKO
UCIIOB3YIOTCS ?

3. ®opmanuzarusi.

4. Peanuzaiusi IpOTOTUITHOW BEPCUMU.

5. TectupoBanue.

6. [IepennpoekTupoBaHUE MPOTOTUITHON BEPCUMU.

Ha3nauenue, 603modcHocmu u npunyun padomuvl  0ailecoécKoil
cmpamezuu OUeHKU 6bl60006

baiiecoBckasi cTparerusi OIIEHKA BBIBOJOB - OJHA W3 CTPATErUu,
MPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJOB (HAmpuMep, 3aKIHOUYEHUN
MPOYKIIMOHHBIX TIPABMII) B AKCIEPTHBIX cucTeMax. OCHOBHas ujesi 6aileCoBCKOM
CTpaTEeruy 3aKJIIOYAETCS B OLIEHKE BEPOSITHOCTH HEKOTOPOTO BBIBOJAA C YUETOM
(bhakTOB, TOATBEPHKAAOIINX WIJIM ONMPOBEPTraIOIINX STOT BBIBOJI.

BepostHOCTE  OCyliecTBiieHMs HEKOW runore3sl H 1npu  Hanuuuum
ONPEAECICHHBIX TMOATBEPKIAOIIUX CBUIACTEIBCTB E BBIUHUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUIMOTE3bI O€3 MOJATBEPKIAIOIINX CBUACTEILCTB U
BEPOSITHOCTEN OCYILIECTBICHUS CBUAETEIBCTB IIPU YCIOBUSX, YTO TUIOTE3A BEPHA

WJIM HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM IT0OJIB30BATENs HA TAaHHBIN BOIIPOC:

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

17001

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

IIpumep npumenenus batiecosckoii cmpame2uu OYeHKU 86160008

B sKcnepTHBIX cucTeMax JIJIsi COCTAaBIICHUS ITPOTHO30B MOTO/IBI BEPOSTHOCTh
JOXKIS Ha CICIYIONIMA JIeHb OMpPENeNsIeTcsa C Y4eToM Tpex (pakTopoB: BeTep,

BJIYKHOCTb, 00JIAYHOCTH (B JieHb HaOmtoaeHust ). 3a 173 nHst (M3 HUX 53 10K 1JIUBBIX)

HaKOIIICHBI CTATUCTUYCCKHUC JaHHBIC, IIPUBCACHHLIC B Ta6J'II/II_[e.

Konnyecrtso
KonnuecTso cnyyaes
. C/lyyaes norogpl
MNoroaa B AeHb [0 AIMBOM
6e3 ocagkos
HabnoaeHua noroApil .
. Ha cneayroLuia
Ha cneayroLImMiA AeHb
OEHb
Cna0w1it 19 52
Betep YMepeHHbIi 27 44
CunpHbII 7 24
Bricokas 35 18
Brnaxnocts | Cpennss 12 42
Huskas 6 60
ScHO 5 83
Oo6maunocts | O6mauno 8 27
[TacmyprO 40 10

[IpuBenenHple B TabnuIe NaHHBIE O3HAUYAIOT, HANPUMEP, CIEAYIOILIee: 3a
nepuoa HabmoaeHu (173 nus) cnadwiii Betep Habmonancs 71 nens (71=19+52). B
19 ciaydasx Ha CleQyIOIMN JIeHb MOroAa ObUIa JOXKIJIUBOM, B 52 cimyyasx - 0e3
OCAJIKOB.

B Hekoropblii NleHb HaONIOAaeTcsl cieayrolas Moroja: CUJIBHBIM Betep,
BBICOKasl BIAXKHOCTh, 00J1auHO0. TpeldyeTcs HallTH BEPOATHOCTD JOKAJIMBOM MOTOAbI

Ha CJIEAYIOIIUN IEHb.



B naHHOM city4yae B Ka4yeCTBE FMIIOTE3 pACCMATPUBAIOTCS COCTOSIHUS ITOTO/IbI
Ha ciexyromuii nenb: H1 - moxnawp, H2 - moroma 6e3 ocamkoB. CBUAETEIHCTBOM
3/1eCh SIBIIAETCA COYETaHHE TpeX (haKTOPOB, XapaKTEPU3YIOUIUX IMOTOJYy B JCHBb
HAOIO/ICHUS: BETEp, BIAKHOCTh U OOJAYHOCTh (MOKHO CKa3aTh, YTO B JAHHOM
clly4ae MCHOJB3YIOTCS TPU CBUJIETEILCTBA); 0003HauuM 3TU (daktopsl kak E1,E2,
E3. O6o3nauum Habmomaemoe codyeTaHue (HakToOpoB (CHIIBHBIN BETEp, BBICOKAs
BJIQYKHOCTb, 00J1a4HO) Kak coObITHE E.

OnpenenuM BEpOSATHOCTH, HEOOXOAUMBIE JIJIsl pacyeToB 1o ¢popmyie baiieca.
ANpUOpHBIE BEPOSTHOCTU TUIOTE3 (TO €CTh BEPOSTHOCTU JOXKAS U TMOToJbl 0e3
0CaJIKOB, 0€3 y4eTa Ha0I10/1aeMOr0 COCTOSIHUS TTOTO/IbI):

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

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

Ha6nrogaemoe cBUAETENBCTBO (COCTOSIHME TMOTOJBI B JCHb HAOJIOICHMS)
MPEICTABIIACT COOOM COoueTaHHEe TPEeX COOBITHI, HaOIIOJaEMbIX BMECTE: CUIILHOTO
BETPa, BHICOKOW BIAXKHOCTH M 00Ja4yHOCTU. CunTasi 3T COOBITHUS HE3aBUCUMBIMU
(TO ecThb cuMTas, HaMpPUMEpP, YTO BJIAKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.1.),
MOXHO HaWTHU YCJIOBHBIE BEPOSTHOCTH CBHUJIETEIBCTBA MO (HOpPMYJiE€ YMHOXKCHUS
BEPOSITHOCTEM:

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

Haiinem Beam4yuHbI, HEOOXOIUMBIE JJIsl IPUMEHEHUST (POPMYJIbl YMHOKEHUS
BEPOSITHOCTEM:

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

3nech, Hampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIMHA JCHb
HaOJIOaeTCsl CWIbHBIA BeTep, NpPH YCIOBUHM, 4YTO CIEAYIOLIMNA JeHb OyJler
JIOKITTUBBIM. JTa BEJIMYMHA MTOKA3bIBAET, HACKOJBKO YaCTO HAOIIOACTCSl CUITHHBIN
BETEP B JIHU, MPEIIIECTBYIONINE JOKIJTMBOU MOTOJIE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,
MOJTYYUM:

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



3nech, nHampumep, BenmumHa P(E/H1) - BepositHOCTh HaOMOmaeMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CICAYIONINH eHb OYAET JOXKJTUBBIM.

[Ipu moCTpOoCHUM HKCIEPTHBIX CHCTEM YacTO WCIOIB3YIOT BEPOSTHOCTHBIM
noaxoa. Cocrapisisi 6a3y 3HaHUM, MPUMEHSIOT YKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICTYFOILIUMN BUL:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 33aIaHHOW MPEIMETHOU
obOnacTtu, OyKBHI a, b, ..., t B MaccuBe O3HAYaIOT BO3MOKHBIC BapHAHTHl OTBETOB.

Matpuiia 105KHa COAEpKaTh BCE 3HAHUS IKCIIEPTa MO JAHHOMY MPEAMETY.

OO6sacTh 3ampocoB - Ta 00J1aCTh, B KOTOPOM AKCHEPTHAsI CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3MmoxHbIE  BapuaHThl OTBETOB B  3KCHEPTHOW MAaTpUIE HOCAT
BEpOSTHOCTHBIN Xxapaktep. OHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSATHOCTH €ro MosBJICHUS paBHa 1. Ecmm
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €r0 MOSBICHUS
paBHa 0. Eciu ske coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30MTH, TaK U
HET, TO BEPOSATHOCTH €ro nosisieHus pasHa 0,5. Bce ocranbHble BO3MOXKHBIE ClTyyan
JeKaT B YKa3aHHOM JIMAMa30HeE.

[Tpumep:

3aBTpa OyneTt nokb 3aBTpa 0Kl HE OyeT

Coipo 0,6 0,4

Cyxo 0,45 0,55



33I[3HI’IH IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznate npocTyto 6a3y 3Hanuii « el reitmep?», permaroniei 3a1auy Kiaccuukanuu
(C 4eTKO# JIOTUKOM).

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

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

Kaxnoe yTBepk’aeHNE YETKO OTHOCHUT UCIIBITYEMOTO K OJHOM M3 3TUX KaTErOpUu,
T.€. €CJIM JUIsl IEPBOTO BOMpoca JJIsl ucxoda «reitmepy» Oyaet 3anuch 1,1,0, To ais
ucxoja «He reiimepy» 3amuch Oyaet 1,0,1.Takum oOpazom, Py u Pn mis xaxmoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTENBHO MEPBOT0O MpaBuia). ITO MPUBOJUT K TOMY, UTO
MaKCHUMaJbHO YBepeHHbIN 0TBET («TouHO na» unu « TouHo HET») Ha 1000 BOIIPOC
OJIHO3HAYHO KiIaccu(UUUpyeT MOJIb30BaTeNsd Kak reimepa wiM He reriMepa (cM.
Tabmuiy 1).

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

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

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

1. Thl urpaeiib B KOMIbIOTEpHBIE UTPHI IO 6 1 6onee | 1 0
9acoOB B CYTKH

2. Tw1 Opocaenb Bee Jiena paay HOBOW UTPhI 1 0

3. Ot 3D-action urp y Te0st Kpy>KUTCS rOJI0Ba 0 1

4, ThI HY 32 YTO HE MOTAIIUIIL CBOM KOMITBIOTED K 0 1
APYTY 7Sl OpraHU3alMi COPEBHOBAHUM MO CETH

5. Thl B OCHOBHOM TpaTHIIIb JEHBI'M WK HA HOBBIN 1 0
UTPOBOM JMCK WJIM HA allrperi KOMIIBIOTEpA

6. Trl He onb3yemnibes "Mplb0" B 3D-action urpax 0 1




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

Bomnpocsr:

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

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

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

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

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

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

Daiin Mpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

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

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

3aganue 2

Ha ocHOBaHME pacCMOTPEHHOTO MpUMepa MOMPOOYHTE COCTaBUTH COOCTBEHHYO b3
HafnpuMmep [Jisi JUAarHOCTUKU COCTOSIHUSI 3JI0pOBbsl YUYEHHKOB WJIM aHaJIHM3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



IIpakTnuyeckas padora 7.

AHanu3 CyIIecTBYIOIIUX 00pa30BaTEIbHBIX MIATHOPMEHHBIX PEIICHHIA.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMECHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIXKE CIUCOK POCCHUMCKUX 00pa3oBaTeNIbHBIX OHJIANH-
m1aTpopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHUKU COCTABHTE CBOIHYIO TAOJIHILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4Yaluxcsi, BO3MOXKHOCTH MCIOJIb30BaHUsI B Y4EOHOM Ipoliecce, TpPeruMyLIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym (http://universarium.org/) — mpoexr,
MO3UIIMOHUPYEMBbI Kak poccuiickas MOOC-mnatdopma. 3anyiieH mpu MNoaaepiKKe
ArentctBa ctparerndyeckux wuHuIMaTUB W PUA-HoBoctu. Pa3spabatbiBator
COOCTBEHHbIE KypChl COBMECTHO C POCCHUHCKMMH BY3aMHU M MBITAIOTCA MOJIYYHTh
IpaBO BBIJIABATh CEPTU(DUKATHI TOCYJAPCTBEHHOTO O0Opaslia TeM, KTO YCHEIIHO
MMPOXOAUT Kypchbl. Ha naHHBI MOMEHT TpU Kypca Y»K€ 3aIlylIeHbl, TOTOBSTCS K
3aIyCKy HOBBIE KypChl. ECTh IUIaHBI MO MEPEBOAY CBOUX KYpPCOB Ha aHTJIMHCKWN
A3bIK M BBIXOJ Ha E€BPONEHCKYI0 ayauTopuio. KypChl MO3MIIMOHUPYIOTCS Kak
OTJIeJIbHBIE KYPChI, KOTOPhIE MOTYT OBITH BCTPOCHBI B OOJIbIIINE 00pa30BaTEIbHBIC
nporpamMmbl. Pa3pabaThiBaloTcsi COBMECTHO C TMIPEMOJaBaTelsiMU, TIOYTH BCE
MIPEI0IaBaTEIN-aBTOPBI CTAPTOBBIX KypcoB — U3 MI'Y um. JIomoHOCOBa.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) — minardopma s
PEIOCTaBIICHHS 00pa30BaTEIIbHBIX KypCOB 1o OM3HEC-TEMATUKAM.




OpuentupoBanbl Ha npodeccuoHanoB. [lo uToramMm MpoXokKAEHUST KypCOB MOYKHO
nonyuuth ceptudukar Eduson. Kypcel miaTHbie, 1 KOpHopaluii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHble Kypchl, HO OHHM, KaK MpaBuio,
pa3paboTtanbl ~ COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co3AaroTcs
MPENOAAaBaTENIIMU U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTh Takxke
KYpPChl OT poccuicKux aBTOpoOB. IIpoeKT HalenieH u3HadaibHO Ha crpanbl BRIC,
CTapTOBAJl HA AaHTJIMHCKOM SI3BIKE, PYCCKUM A3BIK ObLI 100aBJICH MO3KE.

Ow

U N IWEB Uniweb (http://uniweb.ru/) — IIpoeKkT MO3UIMOHUPYETCS Kak
wiat(opma OHIaHOOY4YEHHUS JUIsl pACIPOCTPAHEHUS KaK OT/IEIbHBIX KypCOB, TaK U
oOpaszoBarenpHbIX mnporpamMMm. Kypchkl pa3palaThIBaroTCsI COBMECTHO C BYy3aMH.
OcnoBHoil nmaptHep — PAHXul'C, takxke ectb Kypcbl ¢ (akynpreramu MI'Y,
MI'MIMO, PMOY. YacTb KypcoB npeaocTaBisieTcs: OecIiaTHO, 00bIIast 4acTh — Ha
maTHOM ocHoBe. [lo WTOraM mNpOXOXKIEHUS IUIATHBIX KypPCOB BBIIAKOTCS
cepTU(PHUKATHI OT BY30B-aBTOPOB KypcoB. {1l By30B CO3/1aHH€ KypCOB OECIUIATHO,

NpUMEHsIETC MoJielb “‘revenue sharing” (4acTh oIiaThl 3a 00OyYE€HHUE OCTAeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mouum Mo nyTu neperoga KypcoB Coursera Ha pyCCKHUM
s3bIK. K HUM no3Hee npucoenuuuiack Abbyy Software (B wactu nepeBoza). Onun
Kypc 3amynieH (pycckuil nepeBon “Gamification”), mepeBoaATCs HOBBIE KYPCHI.
Takke B paMKax MPOEKTa 3aIlylIeHbl «OTKPBIThIE JITAOOPATOPUM» -TIPOXOKJICHUE
opuruHanbHOro kypca Ha Coursera (Ha aHIVIMACKOM SI3bIKE) C IMOMOILBIO
POCCUNCKUX MEHTOPOB (MpodeccuoHaibl B u3ydaeMoi 00J1acT).

Univer @ _ § §
Univer.tv — Menuareka BHUJIEO3ANNCEN JICKIMH,

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

v \InternetUrok.ru
\ £ P 3

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIIUCHIBAIOT BHUJICOYPOKHU IJIsI ITKOJIbHUKOB C ITPHUBJICUCHHUCM KaK
CBOMX, TaK M CTOPOHHUX yuuteneil. [loka paboTaioT Ha JA€HbIrM MHBECTOPA, IyTH
MOHETH3AIMH HEe 03By4YHMBarOTCs. JJOCTYI KO BceM ypokam OecruiatHbiii. OCHOBHAs
3aJiavda Ha TCKYHICM 3TallC — ITOBBINICHUC Ka4CCTBA YPOKOB.



GHUHTYUT

s enesnessae | NEUIE. rU- (HaroHaapHbIA OTKpeITHIN yHUBepcuTeT MHTYUT)
— O0pa3oBaTtenbHOE YUpEeKICHHE, TIPEIIararoIee B¢ MporpaMMbl OakaiaBpruaTa u
HECKOJIBKO IIPOrpaMM BTOPOTO BBICIIETO, OOJIBIIOE KOJTUIECTBO OTACIBHBIX KYpCOB
(moBpiieHUe KBaymdukanun). Bece mporpaMMbl MPOXOAST IEIMKOM OHJIAKH, IO
UTOTaM MPOTpaMM MU KypCOB BBIIAIOTCS JOKYMEHTHI YCTaHOBJIEHHOrO oOpasiia.
Crneunamusupytores Ha [T TemaTuke.

Mexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUs OCCILIATHBIX
KypPCOB Ha pyccKoM s3bike. Co31aH U MOANEPKUBAETCA HA CPEJICTBA SHTY3UACTOB.
OcHoBHas TemaTuka Kypcos - [T, ecTs 0uH Kypc oT npenoaasatens u3 PAHXul C.

Apryc-M (www.argusm-edu.ru) — mpoekT, mpeaoCTaBIIAOIIHIA
JOCTYI K OOJIBIIIOMY KOJHYECTBY TECTOB, UCHOJb3YyEMBIX I MPOBEPKH 3HAHHIA.
[To3unuoHupyeTcss B KadecTBE IOMOIIM CTyJACHTaM B IOJrOTOBKE K clade
9K3aMeHOB. J[OCTYII K YaCTH TECTOB IUIATHBIH.

VHUREPIUTET
YHABEPCUTE

YauBepcurer B kapmane (http://moyuniver.ru/) —
MOOUJIPHOE TIPUJIOKEHUE, cojlepsKaiee 6a3y 3HAHUU OTBETOB Ha BOIIPOCHI
110 00pa3oBaTeIbHBIM IIPOTPaAMMaM IIIKOJIBI M By3a, TECTHI JIJIA IIPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wMeauarexka BHIeO3alllicell JIEKIIHIH.

Jlek1u 3anMChIBAIOTCA POCCUUCKUMU By3aMU U U3BECTHBIMHU JIEKTOPUSAMU.
[IpoekT cTapToBaj B 2009 TOy IpHU Hoaziep:kke Pocmortonéxu. 3a qoctyn
K JIEKIIUAM Iiata He Oepercs. /A By30B €CTh BO3MOXKHOCTH IIJIATHOU
danucu Jieknui cwiamu Lektorium.tv. CBom JeKnmum omyOJimKOBaIu 15
BY30B (Oosibmias yactb u3 Caukrt-IlerepOypra) u 22 nekropus. I1o cytu 3To
MMeHHO OUOJIMOTeKa — KaTaJIOTU3aTOP BU/IE0, BBLIOKEHHBIX Ha YouTube

! businesslearning.ru :

|_ Businesslearning.ru — mpoekT NO3UIHOHUPYETCS KakK “CUcTeMa
JMCTAHIITMOHHOTO Ou3Hec-o0pa3oBanus’. [IpoekT co3maH COBMECTHO «AJbSHC-
Memna» u «MexayHapoausii uHCTUTYT MeHemxkMmeHnta JIMHK». B npoexre
npeacTtasiieHbl 104 MoTyIIsl HA TEMATHKY NPEAIPUHUMATENBCKON AESITEIbHOCTH, 110
KOKJIOMY MOJYJII0 MOXHO MPONUTH AMCTAaHIMOHHYIO aTTecTanuio. Takke ecThb
BO3MOKHOCTh MPOUTH OYHYIO artectanuio (B MockBe) U MONy4uTh cepTudukar
rocyJaapcTBeHHoro ooOpasma. OcCymecTBiaseTcss MNpU  MOAACPKKE MPOTrpaMMbl
nojaepxkku npeanpuHumarenscra [IpaBurensctBa Mocksbl. C Hayana 2013 roma
perucTpanys Ha OYHbIE aTTECTAI[MU MPUOCTAaHOBJICHA.




Eclass (http://www.eclass.cc/) — KarajsoruzaTop KypcCOB
MOOC c pa3ubix mwiatdopM. [aHHbIE IO HOBBIM KypcaM H IIO JaTaM CTapTa
KypPCOB aBTOMAaTHUYECKH OOHOBJISIOTCS, ECTh BO3MOKHOCTb J1eJIaTh IIOJI00PKHU

KYpCOB.

YausBepcurer 6e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAalH pekmMe Ha TeMmartuky liberal arts. /lenaror ymop Ha
oOyueHUe MeTolaM HcciefioBaHusA. [IpenomaBaTenu — uccaeqoBaTe N U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPHI U YaCTh 33/IaHUU
IIPOXOJAT B OHJIAWH-pekmMe. Bce Kypcehl IIaTHBIE, IT0 UTOTAM BbBIZIA€TCS
cepTu@UKaT.

HeTOJ1I0I'nA
wowrp ounan-oopaonanss  H1€TOJIOTHA  (http://netology.ru/) — mrardopma

onstariH-00yueHus ITcnenmanucroB. Camo oOydeHue maaTHoe, GecIIaTHO
ZIOCTYITHBI OTKPBIThIE 3aHSTHS, IIPOXOAAIINE B BHU/ie BEOMHAPOB.

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MelieHust KOPOTKUX KypCcoB Ha JIF00yto TemaTuky. [IpegocraBiser BO3MOKHOCTD
aBTOpaM yYCTaHAaBJIMBATh IUIATHBIA JIOCTyH K KypcaM W TPOBEPATH 3aJIaHHs
oOyuaromuxcsi. [IpoekT moka 4to HaxoauTtcs OopUIMATBLHO B CTaTyce «Oeray,
OJIHAKO Yy>ke pazmenieHo 6osee 70 KypcoBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOGHHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASAINMUU JIeKIuHh. 3a [0CTyn K
OOJILIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JIEJUTCSA C aBTOPOM
BeOmHapa. KostmuecTBO OCTYITHBIX BEOMHAPOB MMOKA YTO HEBEJIUKO.

Y zilg

 Zlijion Zillion (http://zillion.net/) - «obpa3oBaTeJbHBINA
Meauapecypc» — 60JIbIlIoe KOJIMUEeCTBO BeOMHAPOB, O0YUAIONIuX cTaTel HA
TeMaTUKy BeleHUsA Om3Heca, peayim3aniil U W JIMYHOCTHOTO POCTA.
JlocTyn K HEKOTOPBIM BeOMHAapaM IJIaTHBIH.




o

YHUBEPCUTET

CUHEPTUA vy «Cuneprus» (http://www.mfpa.ru/r/distance/).
O6pa?>0BaTCJIBHOG YUpPCIKIACHUC, IIPCAIAraromice OHJIalH IIporpaMmsbl BBICHICTO
oOpazoBanus. CTylleHTaM MPEAOCTaBIAETCS JOCTYN K 00yd4arouuM Marepuaiam
yepe3 MopTall By3a, a TAKXKE BO3MOKHOCTh YHYACTHs B CEMUHApax 4yepe3 BeOMHaAphI
U KOHCynbTanui ¢ mpenoaaBarensimMu no Skype. [Ipum okoHUaHuMM mporpammel,
MO/Ipa3yMeBaroOIIeil BbIAa4y AUIUIOMa TOCYJApPCTBEHHOTO 00Opasma HeoOXOIUMO
CaBaTh TOCYIAPCTBEHHBIC DK3aMeHbI TUIHO B MockBe. OOydeHue mIaTHOE.

Mb5CH

MOCKOBCKMH FOCYAAPCTBEHHbI YHUBEPCUTET
3KOHOMWKM, CTATUCTUKM W WHOOPMATHKN

MOCH OmnJiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareiapHOE
yupexJieHue, peaarampliiee oHjaiiH nporpaMMsl Beicuiero oopasosanus. 1o 90%
OOy4eHHs] TPOXOIUT B OHJIAWH peKMME 4Yepe3 BeOMHApbl M KOHCYJIbTAIlUU C
npenogaBarensMu 1o  Skype. WTOroBbie aTTeCTallMOHHBIE MEPONPUITUS U
rocyJapCTBEHHBIE IK3aMEHBI CAAIOTCS IMYHO B MOCKBE TMO0 B OHOM U3 (PUIIHAIIOB
MOCH. ObyueHue miaTHoe.

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

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y4eOHBIMH MaTepuajaMd B SJEKTPOHHOW (GopMe W HHCTPYMEHTHI pPEaTbHOTO
KOHTPOJIs 3 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

.. ﬂ Kn dCC AKaacc (https://www.yaklass.ru) mnatdopma 3J1€KTPOHHOTO
oOpa3zoBaHus JIs IIKOJI, a TAKXKe 00yJaroIiasi OHJIaiH--TUIOIAAKa JJ1sI ITKOJIbHUKOB
M UX poaurencd. TexXHOJIOTHs calTa IIO3BOJISIET IPOBOAUTH AJIEKTPOHHBIE
TECTUPOBAHUS U TEHEPUPOBATH 3aJIaHUS, YHUKAJIbHBIC JJIS1 KAKJIOT0 YUCHHUKA.

e ©
WnrepakTusHas obpasosatens

wonsers JCHILFU — 0Opa3oBaTeNbHBIN MOPTA HHTEPAKTHUBHOTO
00y4eHUs JIeTel MPH MOMOIIM HHTEPECHBIX UTPOBBIX 3aJIaHHUN U 33]1a4.


https://lecta.rosuchebnik.ru/

Cnmcok Jureparypsl

OcHoBHas1 JiUuTEpaTypa:

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

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /. K. [Ipockypun. — Mocksa : Aii [Iu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — TekcT : anekTpoHHbIH // LlndpoBoit 06pazoBaTeIbHbII
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

Jlono/IHUTeILHAS JINTEpPaTypa:

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

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO HHTEIUIEKTA : yaeOHOoe mocodue : [16+] /
C. U. IlaBnoB. — Tomck : ToMckuil rocylapCTBEHHbIH YHHUBEPCUTET CHCTEM YIIPaBJICHUS U
paguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBno, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa : yuyebHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe rmocodue : [16+]
/ H. E. Ceprees. — Taranpor : IOxubli1 henepanbuelii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 10 TTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. TIpoekTupoBaHue cucTeM UCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe

nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UnaTepHeT-YHuBepcuter MHDOpMAIIOHHBIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslit / Lludposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroauuyeckas aureparypa:
1. MeToauyeckue yka3aHHsl K CAMOCTOATEIbHON padoTe
HuTepHer-pecypcesl:

1. Bopoiickuit ®@. C. NudopmaTuka. DHIMKIONEINYECKUIN CIIOBAapb-CIPABOYHUK:
BBEJCHUE B COBpPEMEHHbIE HH(POPMALMOHHBIE M TEIEKOMMYHUKAI[MOHHBIE TEXHOJIOTHH B
tepMuHax u ¢akrax. - M.: ®USMATIIUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
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1. OOmmue moJI0KeHUA

CamocrosiTenbHas paboTa - TulaHupyeMasi yaeOHast, yaeOHO-UCCIIeIOBATEeNbCKAast, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOoJaBaTelis, OCTABISIONIEM BEIYIYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrostensHas padota cryaenToB (CPC) B BY3e sBisieTcst BaXHBIM BUAOM YIeOHOH 1
HAYYHOH NesTenbHOCTH cTyneHTa. CaMocToATenbHas padoTa CTY/IEHTOB UTPACT 3HAYUTEIHHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢bopMUpOBaHUE U YCBOCHUE COJIEP>KaHUSI KOHCIIEKTA JIeKIUH Ha 6a3e peKOMEH10BaHHOM
JEKTOPOM Y4eOHOW JMTEpaTyphl, BKJIOYas HWHPOPMALMOHHBIE 00pa30BaTEeNbHBIE PECYPCHI
(97EKTpOHHBIE YUSOHUKH, TIEKTPOHHBIE OMOITUOTEKH U Ip.);

— HamucaHue JOKJIA/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX pabOoT, IPOCKTHAS ACIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITNIOJTHEHHE BBITYCKHON KBaJTM()UKAIIMOHHOM paboTHI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3alaHuil IS CaMOCTOSITENIbHON pabOThl CTYAEHTOB, MHAMBHIYAIbHBIX KAa4e€CTB CTYJCHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJICIYIOIIHE ITAITBI:

® [IOATOTOBUTENbHBIN (ONpeaeneHue Lenel, COCTaBIEHUE MPOTrPaMMBI, IMOJITOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

® OCHOBHOH (peanu3aius MporpamMMbl, UCIIOJIb30BaHUE PUEMOB IOMCKa HHPOPMALUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
orieHka 3¢ (HEeKTUBHOCTH MTPOTPAMMBI U IPUEMOB PaOOTHI, BEIBOJIBI O HAPABIECHUSIX ONTUMHU3AIIAN
Tpyna).

CaMmocrtositennbHast  pabora 1o  guciuiuinHe  «VICKYCCTBEHHBIH  HMHTENIEKT B
npodeccuoHaIbHON cepe » HarpaBiieHa Ha (GOPMHUPOBAHKE CISAYIOMINX KOMIETEeHINH:

Kon, dopmynupoBka Kon, popmynuposka unaukatopa | [lnanupyemsie pe3ynbTaTsl
KOMIICTECHIIH 00y4YeHHS IO TUCIIATUTHHE
(Momymio),
XapaKTEPU3YIOIINE dTAITBI
(dbopmMupoBaHUS
KOMIICTCHITUH,
WHMKATOPOB




IMK-1 Criocoben
y4acTBOBATh B pa3padoTKe
1 ohopMIIeHIH
ApPXUTEKTYPHO-
JM3aiiHEpCKOro pas3jena
MPOEKTHOM TOKYMEHTAIIUU

N/I-1 IIK-1 YgactByer B
000CHOBaHUH BHIOOPA aPXUTEKTYPHO-
TU3aHHEPCKHUX pelIeHnii 00beKTa
MPOSKTUPOBAHUS U CTPOUTEIILCTBA; -
y4acTBYeT B pa3paboTKe U
0OpMIICHUH TIPOSKTHOM
JIOKYMEHTAIIMH; - IPOBOAMT PAcueT
TEXHUKO- SKOHOMHUECKUX
MOoKa3aTeJel; - UCIOJIb30BaTh
CpeAcTBa aBTOMATU3AINN
ApXUTEKTYPHOTO H JIU3aHEPCKOTO
MMPOSKTUPOBAHUS U KOMITLIOTEPHOTO
MO/JICITUPOBAHUS

NA-2 TIK-1 I[Tpumensier TpeOOBaHUS
HOPMAaTUBHBIX JOKYMEHTOB T10
APXUTEKTYPHO-AU3aHHEPCKOMY
[IPOCKTHUPOBAHUIO, BKIIFOUAS YCIIOBHS
MIPOEKTHPOBaHUsI 6e30apbepHO
Cpebl U HOPMAaTHBBI,
o0ecreunBaroLIe CO3aHne
KOM(OPTHOM Cpeibl
KHU3HEACITEIBHOCTHU C yYETOM
notpebrocTei aun ¢ OB3 n
MaJOMOOHJIBHBIX TPYIII TPaKIaH; -
COLMAIbHBIE, TPalOCTPOUTENIbHEIE,
HCTOPUKO-KYJIBTYPHBIE, 00BEMHO-
IUTAHUPOBOYHBIE, (PYHKIMOHAIBHO-
TEXHOJIOTHYECKHE, KOHCTPYKTUBHBIE,
KOMIIO3UIIIOHHO- XY/I0’)KECTBCHHBIE,
3ProHOMHUYECKHUE (B TOM YHCIIE,
YUUTBIBAIOIINE OCOOEHHOCTH JIUI] C
OB3 u MajI0MOOHIBHBIX TPYHIT
rpaxJaaH) ¥ SKOHOMUYECKHE
TpeOOBaHMsI K Pa3TUIHBIM THUIIAM
00BEKTOB MMPOEKTUPOBAHUS U
CTPOUTENLCTBA; - COCTAB U NIPaBUIIa
MOJICYETa TEXHUKO-3KOHOMHUECKUX
nokasaresei, yauTbIBaeMbIX IIPU
MPOBEICHIH TEXHUKO-
9KOHOMHMYECKHX PacyeTOB MPOEKTHBIX
PEIIeHHIA; - METOJIBI U TIPHEMBI
ABTOMATHU3UPOBAHHOTO
MIPOEKTHPOBAHUSL.

[IK-2 Criocoben
y4acTBOBATh B Pa3pabOTKe
1 0OpMIICHUH
APXUTCKTYPHO-

UJ-1 TIK-2 VYyactByer B aHaim3e

COACPIKAHUA MMPOCKTHBIX 3aaad,
BI:I6I/IpaTB ONITUMAJIBHBIC MCTOIbI H
CpCACTBa UX PCIICHUA (B TOM 4YHCIIC,

YUUTHIBAs 0COOEHHOCTH

['0TOBHOCTH IPUMEHSTH MTPH
peleHn: 3a1a4
npodeccuoHaTbHON
JeSITeTbHOCTH
CHCIUATM3UPOBAHHOC
porpaMMHoOe obecrieueHue
Y METOJIbI UCKYCCTBEHHOTO
MHTEIUICKTA.

I'oToBHOCTB pa3pabaThiBaTh
OCHOBHBIE MOJTYJTH
WUHTEJUICKTYaJIbHBIX CUCTEM,
BJIAJICTh IPHEMaMHU
peIIeHHsI TPAKTHYECKIX
3a/1a4 B IIPEAMETHOU
o0rnacTu.




IM3aifHEPCKOTOo MIPOEKTHUPOBAHUS c y4ETOM
KOHIIENTYaJIBHOTO MpoekTa | motpebHocted 1y ¢ OB3  m
MaJOMOOMJIBHBIX TPYNI TpaxkiaH); -
Y4acTBOBaTh B 000CHOBaHUH
ApXHUTEKTYPHO-IM3aHHEPCKUX
pelieHnid, BKIOYas XyJ0KECTBEHHO-
IUTACTUYECKHUE, 00BbEMHO-
MPOCTPAHCTBEHHbIE W TEXHHUKO-
9KOHOMHYECKHe  OOOCHOBaHHS. -
HCTIOJTB30BaTh cpezcTBa
aBTOMAaTH3aLUH APXUTEKTYPHO-
JM3AMHEPCKOTO MPOSKTHPOBAHUS U
KOMIIBIOTEPHOTO MOJIETUPOBAHUS

N-2 TIK-2 IlpumeHsieT colanbHbIe,
(YHKIIMOHATBEHO-TEXHOJIOTUYECKHUE,
SPrOHOMUYECKHE, SCTETHYECKUE U
HKOHOMHYECKHE TPEeOOBAHUS K
Pa3JIMYHBIM TUIIaM CPEAOBLIX
00BEKTOB, KOMIUIEKCOB M CHCTEM; -
OCHOBHBIE CPECTBA  METO/IBI
apXUTEKTYPHO- TU3aHEPCKOTO
MPOEKTUPOBAHHMS, METOTUKH
TEXHUKO-IKOHOMHUYECKUX PACUETOB
MPOEKTHBIX PEIICHUIT; - METOJIBI U
MPUEMBI KOMITBIOTEPHOTO
MOJICTTMPOBAHUS U BH3YaJIH3aLUH.

2. Ilean W 3aa4M CaMOCTOSITEIbHOH PadoThI

Benymas nens opranmzanuu u ocymectBienuss CPC coBmagaer ¢ menpro oOydeHHs
cTyneHTa — (opmupoBaHue Habopa OOIIEHAYYHBIX, NPO(ECCHOHATBHBIX U CHEIHATBHBIX
KOMIETeHIIMH Oyaymero OakajiaBpa 10 HampaBieHHIO MoArotoBku «llegarornueckoe
o0Opa3oBaHUE.

[Ipu oprannzanuu CPC BaKHBIM U HEOOXOAUMBIM YCIOBHEM CTAHOBATCS (POPMUPOBAHHE
YMEHHsI CaMOCTOSITENIbHOM paboThl sl MPUOOPETeHUs 3HAHHM, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y94eOHOU U HaydHOU JesaTenbHOCTH. Llenpro camocTosTeIbHOM paboThl CTYJIEHTOB
ABIISIETCS OBJaJeHue (yHAaMEHTaIbHBIMUA 3HAHHUSAMH, TPO(HECCHOHATBPHBIMU YMEHUSMHU U
HaBbIKaMU JIESITEIbHOCTH 110 MPOQUIII0, ONTBITOM TBOPUYECKOM, HCCIIEA0BATEIBCKOM AEITETbHOCTH.
CamocrostenbHas paboTa  CTYAGHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITE€IbHOCTH,
OTBETCTBEHHOCTH U OPTraHM30BAaHHOCTH, TBOPUECKOTO MOJXO0a K PEIICHUIO po0IeM yueOHOro u
npo(hecCHOHATLHOTO YPOBHSL.

3agauamu CPC sBnstorcs:

® CHCTEMAaTH3alHs U 3aKpeTICHUE MOTYIeHHBIX TEOPETUYECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTY/IEHTOB;

e yriyOJieHUE U pacliipeHre TEOPETUIECKUX 3HAHUM;

e (GopMHpOBaHME YMEHHH HCIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CTIeIHATIbHYIO TUTEPATypPy;

® pa3BUTHE IO3HABATEIbHBIX CIIOCOOHOCTEM W AaKTUBHOCTU CTYJIEHTOB: TBOPUYECKOM
WHUIMATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;



e (OpPMUPOBAHHE CAMOCTOSITEIILHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTu3alliu;

® pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® CIOJb30BaHUE MaTepuaa, COOPAaHHOTO U IOJYYEHHOI'O B XOJE CaMOCTOSATEIbHBIX
3aHATUI HAa CeMUHapax, Ha MPAKTUYECKUX U TaOOPaTOPHBIX 3aHATHIX, IPH HAITMCAHUH KYPCOBBIX
U BBIITYCKHOM KBaNU(PUKAIIMOHHOM paboT, 11st 3¢ (HeKTUBHON MOATOTOBKY K UTOTOBBIM 3a4e€TaM U
AK3aMEHaM.

3. TexHoyiornyecKkasi KapTa caMoOCTOSITEILHON padoThI CTY/IeHTa

Kongr CpenctBa u OO0OBeM 4acoB, B TOM YHCTIE
peanusye TEXHOJIOTUH CpPC KonTtaktH Bceero
MBIX B OLIEHKH ast pabota
COMIICTCH HJI IeSITeIbHOCTH c
o CTYJICHTOB
LM, nperno/iaBa
WHIMKATO TelIeM
pa(oB)
5 cemectp
[1K-2 [Toaroroska mokiaga | Jlokman 33,12 3,68 36,8
[IK-1
[1IK-2 IToaroroBska K CobecenoBanue 6,48 0,72 7,2
I1K-1 MIPAaKTHYECKUM
3aHATUIM
[1K-2 Pa3pabotka 3amura npoexTa 9 1 10
IIK-1 HCCIIET0BATEIBCKOTO
MIPOEKTa
Wroro 3a 5 cemectp 48,6 5,4 54
Hroro 48,6 5,4 54

4. TlopsiioK BBINMOJHEHHUSI CAMOCTOATEIHHOMH PadoThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou

[Ipu pabGoTe ¢ KHUTOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa mureparypbl B OMOIHOTEKE HCTIONB3YIOTCS alpaBUTHBIA U
CHUCTEMaTUYECKHI KaTaJIoTH.

BaxHO MOMHUTH, YTO palMOHATbHBIE HABBIKU PAOOTHI C KHUTOW - 3TO BCETJa OOMbIIas
HSKOHOMHUS BPEMEHHU U CHUJI.

[IpaBuibHBIE TONOOP YYEOHHMKOB PEKOMEHAYETCS MpernojaBaTelieM, YHTAIOIIUM
JEKIMOHHBIN Kypc. HeoOxomaumasi nmuteparypa MOKeT OBITh Tak)Ke yKa3aHa B METOIUYECKUX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuas marepuan mo ydeOHHKY, CIETyeT MEPEXOAUTh K CIEIYIONIEMY BOMPOCY TOJBKO
MocIie MPaBUIIBHOTO YSICHEHUS MPEABIAYIIETO, ONMKUCHIBAs Ha Oymare Bce BBHIKIIAJIKU U BBIYUCIICHUS
(B TOM 4mCIE T€, KOTOPhIE B YYCOHUKE OMYIICHBI WJIM Ha JICKIIUU JaHBI JUISI CAMOCTOSITEIHHOTO
BBIBO/JIA).

[Ipu n3yyenun a1000¥ AUCIUTUIMHBI OOJIBIITYIO U BAKHYIO POJIb UTPAET CAMOCTOSITEIIbHAS
WHAWBHUAyallbHAs paboTa.

Oco0oe BHHMaHME cJeayeT OOpaTUTh Ha OIpeleieHHe OCHOBHBIX IOHSATHUH Kypca.
CTyneHT JOJbKeH MOApoOHO pa3Ouparh MPUMEPBI, KOTOPHIE MOSCHSIOT TaKue OMpeneieHus, U
YMETh CTPOUTH AaHAJIOTUYHbIE MPUMEPHl camocTosTenbHo. HyxkHO 100MBaTbhCS TOYHOTO



IIPEACTABIICHUS O TOM, YTO U3ydaellb. [10j1e3H0 cOCTaBIATh ONOPHBIE KOHCIIEKTHI. [1pyu n3yyenuun
MaTepHaia Mo y4eOHMKY IOJIE3HO B TeTpajau (Ha CIELHUATbHO OTBEIEHHBIX MOJIAX) JOMOIHATh
KOHCIIEKT JIeKIui. TaM »Ke ciegyer oTMedarb BOIPOCHI, BBIICICHHBIE CTYIEHTOM JUIS
KOHCYJIbTALIMM C IIPENOAABATEIIEM.

BbIBO/IBI, ITOTyYEHHBIE B pE3Yy/IbTAaTE U3YUYECHMS, PEKOMEHYETCSl B KOHCIIEKTE BBIJEIIATH,
YTOOBI OHY MPH NEPEUUTHIBAHUN 3aIIUCEH JIydllle 3alI0MUHAINCh.

OnpIT MOKa3bIBa€T, YTO MHOIMM CTYAEHTaM IIOMOTraeT COCTAaBJIEHHUE JIMCTA ONOPHBIX
CUTHAJIOB, COJIEPKALIEro BaKHENIIME U HauboJsee 4acTo ynorpebiseMble GOpMyIIbl U MOHSTHS.
Takol JIMCT MOMOTAET 3alIOMHUTH (POPMYJIBI, OCHOBHBIE TMOJIOKEHHS JICKIIUU, & TaKKe MOXKET
CILY’KMTb IIOCTOSIHHBIM CIIPAaBOYHUKOM IS CTYJEHTA.

UreHne Hay4HOro TEKCTa SBISAETCS YacThbIO IO3HABATEIBHOW AEATENbHOCTU. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOxoaquMoil nHdopMmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIUM
COOCTBEHHAs] BHYTPEHHSS YCTaHOBKA NPH OOpalleHHMH K IEYaTHOMY CIIOBY (HalWTH HY>KHBIC
CBEJICHUS, YCBOUTh MH(OPMALIMIO MOJHOCTbIO WM YaCTHYHO, KPUTUYECKU MPOAHAIN3UPOBAThH
MaTepHal u T.II.) BO MHOT'OM 3aBUCHT 3((EKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHUS.

Boiaenstor uemoipe 0cHoéHble yCMAHO6KU 6 YUMEHUU HAYYHO20 MEKCMA.

MH(GOPMAIIMOHHO-TIONCKOBBIH (331a4a — HalWTH, BBIIEITUTH UCKOMYIO HH()OPMAIIHIO)

ycBanBarolias (yCHJIMs YUTaTeNsl HallpaBieHbl HAa TO, YTOOBI KAK MOXHO IOJIHEE OCO3HATh
Y 3alIOMHUTbH KaK CaMH CBEJICHUS M3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €0 pacCyKIACHU)

aQHAJIMTUKO-KPUTHYECKass (YMTATENIb CTPEMUTCS KPUTHUECKHM OCMBICIUTh MaTepual,
IIPOAHAIM3UPOBAB €r0, OIIPEJEIIUB CBOE OTHOLICHHUE K HEMY)

TBOpYECKas (CO34aeT y 4yMTaTesss TOTOBHOCTh B TOM WJIM MHOM BMJIE — KaK OTIPaBHOM
IYHKT JUJIS1 CBOMX PACCYKJIEHUH, Kak 00pa3 uid NeHCTBUS MO aHAJIOTMM U T.I. — HUCIOJIb30BATh
CYXKJIEHUSI aBTOpa, XOJ €ro MbICIeH, pe3yibTaT HaOIoAEHUs, pa3pabOTaHHYIO METOJUKY,
JIOTIOJIHUTD UX, [TOIBEPIHYTh HOBOM IIPOBEPKE).

OcnosHble 8U0bl CUCMEMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpOBaHHE — TMIPEACIIBHO KpPAaTKOE CBS3HOE ONMCAaHUE IPOCMOTPEHHON WM
NPOYNUTAHHON KHHUTH (CTaTbH), €€ CO/AEPIKAaHMs, UCTOUYHUKOB, XapaKTepa U Ha3HauYCHMS,

[InanupoBaHue — KpaTkas JIOrH4ecKas OpraHu3alus TEKCTa, PACKpbIBAIOLIas COEepKaHUE
U CTPYKTYpY U3y4aeMOro Marepuana,

Te3supoBaHne — JAKOHMYHOE BOCIIPOM3BEJCHHE OCHOBHBIX YTBEPXACHHMHU aBTOpa 0Oe€3
npuBJeueHHs (PaKTUYECKOro MaTepuana;

[uTupoBaHue — JOCIOBHOE BHIMCBHIBAHNE M3 TEKCTA BBIIEPIKEK, U3BJICUCHUH, Hanboee
CYILLIECTBEHHO OTPAXKAIOUINX Ty WA UHYIO MBIC/Ib aBTOPA;

KoHcnextupoBaHne — KpaTKoe M IOCIEIOBATCIIBHOE H3JIOKCHHE COIEPIKAHUSA
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN cr1oco0 M3I0KEHUs COACPKaHNUSI KHUTH WIN CTaThbU B JIOTHYECKOM
nocienoBaTenbHOCTH. KOHCIEKT akKyMylupyeT B cebe MmpeablayIe BUAbl 3alKCH, TT03BOJISIET
BCECTOPOHHE OXBAaTUTh COJEPKAHNE KHUTH, CTaTbU. [103TOMY yMEeHME COCTABIIATH IUIAH, TE3UCHI,
JleaTh BBIIUCKU U JPYTUE 3alIUCH OIIPENEIIAET U TEXHOJIOTHUIO COCTABJICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no coOcmagieHuo KOHCneKma.

1. BHUMaTenbHO NMPOYUTANTE TEKCT. YTOYHHUTE B CIIPABOYHOM JIUTEpAType HETOHSITHbIE
cinoBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JJAHHBIE HA MOJISI KOHCIIEKTA;

2. BeienuTe riaBHOeE, COCTaBbTE ILJIAH;

3. Kpatko chopmynupyliTe OCHOBHBIE TOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA;

4. 3akoHCHEKTUpYITe MaTepHal, YeTKO cleays MyHKTaMm 1aHa. [Ipu koHcnekTupoBaHun
CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CIIOBaMU. 3aIIUCHU CJIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3amuckiBaiiTe nutathl. L{uTupys, yduTsIBaiiTe JJaKOHUYHOCTH, 3HAYMMOCTh
MBICJIH.

B TexcTe KOHCIEKTa KeNnaTeabHO IPUBOJUTH HE TOJIBKO TE€3UCHBIC MOJIOKEHHS, HO U UX
JokazarenbcTBa. [Ipu odopmileHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTro



npeuiokeHusl. MBICIM  aBTOpa KHUTH CIIEAYyeT U3JaraTh KpaTko, 3a00TACh O CTWIE U
BBIPA3UTEILHOCTH HAMMMCAHHOTO. YHCIIO JONMOJHUTENBHBIX 3JIEMEHTOB KOHCIEKTa JTOJIKHO OBITh
JOTHYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeleNiaTbCsi B ONPENEICHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTMYECKON CTPYKType Npou3BeneHus. [[ns yrouHeHus u
JIOTIOJTHEHHUS HEOOXOIMMO OCTABJISTh MOJIS.

OBnasneHue HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTyAEHTa LeJeyCTPEeMIIEHHOCTH,
MOBCETHEBHOM CaMOCTOSATEIILHONU PabOTHI.

4.2. Memoouueckue pexomenoayuu no NOO20MOGKe K NPAKMUYECKUM U J1AOOPAMOPHLIM
3AHAMUAM

Jliis Toro ytoObl mpakTHueckue U llpakTuueckue 3aHATUS NPUHOCHIN MAaKCUMAJIbHYIO
H0JIb3Y, HEOOXOMMO TOMHUTB, YTO YIPAKHEHUE U PEIICHHE 3a/1a4 IIPOBOSTCA 110 BHIUUTAHHOMY
HAa JICKIUSAX MaTepually U CBsSI3aHbl, KaK MMPaBUIIO, C JETATbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB
JEKUMOHHOro Kypca. Crienyer NOAYEpPKHYTb, YTO TOJBKO IIOCIE YCBOEHMS JIEKLIHOHHOIO
MaTepuana ¢ ONpPEJCIICHHON TOUYKH 3peHHs (2 MMEHHO C TOW, ¢ KOTOPOW OH H3jaraeTrcs Ha
JEKIHSIX) OH OyZeT 3aKpeIuUIAThCS Ha MPAKTHUECKUX 3aHATHAX KaK B Pe3ysbTaTe OOCYXKICHHS U
aHaJM3a JEKIMOHHOTO MaTepuana, Tak U ¢ MOMOIIbIO PelIeHUs MPOOIEMHBIX CUTYyallUid, 3ajad.
[Tpu 3TUX yCIOBUSX CTYJIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuaj, HO U HAyYUTCs IPUMEHSTh
€ro Ha MPaKTUKE, a TAKXKE MOJYYUT TOTOTHUTENbHBIN CTUMYI (M 3TO OYEHb BaXKHO) JJIsl aKTUBHOMN
pOopabOTKHU JIEKIUH.

[Ipu camoCTOSITENFHOM pPELICHUH 33aJa4 HY)KHO OOOCHOBBIBATh KaXKIIbI 3Tall PEIICHUS,
UCXOJSl U3 TEOPETHUUECKUX MOJOKEHUHN Kypca. Eciau cTy1eHT BUIUT HECKOIBKO MyTEH pelIeHUs
npo0sieMbl (3aaun), TO HYKHO CPaBHHUTb UX W BBIOpaTh camblii panuoHanbHbIi. [lone3no mo
HayaJla BBIYUCICHUNA COCTAaBUTh KpPATKUW IUIaH perieHus npodiembl (3amaum). Pemienue
MpoOJIEMHBIX 3aJ]a4 WIM MPUMEPOB CIEAyeT M3Jiarath MoApoOHO, BBIUKCICHHS pacrojarath B
CTPOTOM TMOPSIAKE, OTHENsIsl BCIIOMOTaTelbHbIE BBIUMCIEHHMS OT OCHOBHBIX. PemieHus npu
HE00XO0/IMMOCTH HY)KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMHU, CXEMaMH, YepPTeKaMU U PUCYHKaAMHU.

CnenyeT HNOMHHUTbH, YTO pEIIEHUE KaXKIAOW ydyeOHOM 3ahauu JOJHKHO JOBOJUTHCS /0
OKOHYATeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpedyeT YCIOBHE, UM IO BO3MOXHOCTHU C
BbIBOJIOM. [lomyueHHBI OTBET cieyeT NMPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMH M3 CYILIECTBA
naHHOM 3a1aun. [Tone3Ho Takxke (€cIu BO3MOXKHO) pelIaTh HECKOJIBKMMHU CIIOCO0aMH U CPaBHUTH
MOJIy4YEHHBIE pe3ynbTaThl. Pelienre 3a1a4 JaHHOTO TUIA HYKHO IPOAOJKATh 10 TPUOOpETEHUS
TBEP/BIX HABBIKOB B UX PELLECHUHU.

4.3. Memoouueckue pekomenoayuu no camonposepke 3HaHui

ITocne u3yyeHus ompeneNeHHON TeMbI MO 3alHMCSIM B KOHCIEKTE U YYeOHHKY, a TakxkKe
pelIeHHs TOCTaTOYHOI'0 KOJMYECTBAa COOTBETCTBYIOUIMX 33Jay Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCs, NPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BOMPOCHI 110 U3YYEHHOH TEME.

B ciiydae HE0OXOIUMOCTH HY>KHO €Ilie pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

WNHorga HeIOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOTO BOIPOCA BBIICHSAETCS TOJIBKO MpPU
W3YYEHUHU JajbHeHero Mareprana. B 3ToM ciayyae Hajo BEpHYTHCS Ha3aJl U MOBTOPUTH ILIIOXO
YCBOEHHBIM MaTepuasl. BaXHbIi KpPUTEpHI YCBOECHMSI TEOPETHYECKOIO0 MaTepuaja - YMEHHE
pelmaTte 3aJa4d WM IPONTH TECTUPOBAHME IO MpOieHHOMY Martepuany. OpgHako ciemyer
MOMHHTb, YTO MpPaBWJIBHOE pEIICHHE 3aJaud MOXET IMOJIyYUThCS B pe3ysibTaTe NMPUMEHEHUS
MEXaHUYECKHU 3ay4eHHbIX (opMys 6e3 MOHUMAHHUS CYIIHOCTH TEOPETUUECKUX MOJI0KEHUH.

Bonpocsl qu1s codecenoBanust
ba3oBbIi1 ypoBeHb

Tema 1. [Ipumenenne MM B cOBpeMEHHON KU3HMU.

1. OG6miee nmpeacraBiaeHrne 00 HCKYCCTBEHHOM MHTEIIIEKTE.
2. M cnonb30BaHne HCKYCCTBEHHOTO MHTEIUIEKTA B Pa3IMUHBIX cepax.



3.

HepCHGKTI/IBbI HCITOJIb30BaHUA UCKYCCTBCHHOI'O MHTCIIJICKTA.

Tema 2. IIporpamMmHOe oOecriedeHre 1 OHJIAiH cepBHCHI, puMeHsiembie B .

NG

DKcIeprMEHTaIbHBIN SBOJIIOLIMOHHBIN XapakTep pazpabotok cucrem MU.
Bo3MoxHOCTH TpOrpaMMHBIX CPEACTB ¢ npuMeHenuem NU.

TpeboBanus k mporpamMmmaomy obecriedenuto M.

SI3pIKK porpammupoBanus i 3aaad M.

[Tonstue 00 oOHTONOTMAX. BO3MOXHOCTM TpPUMEHEHHS OHTOJOTHH B

poecCuOoHaNBHOM NeSTebHOCTH.

Tema 3. MGTOI[BI HCKYCCTBCHHOI'O MHTCJUICKTA B COBPEMCHHOM 06pa3OBaHI/II/I.

1.
2.
3.

HckyccTBEeHHBIN HHTEIIEKT B 00pa30BaHUM.
HckyccTBEHHBIN MHTEIJIEKT: KOHKYPEHT WM IOMOIIHUK YUUTENs?
«becnunorHoe» oOpa3oBaHue.

Tema 4. IlpumeHeHHE WCKYCCTBEHHOTO WHTEIUIEKTa IIPH BHEAPCHHUU IH(PPOBBIX
00pa30oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHHA.

NG

WNHTenmnekTyalibHble ThIOTOPCKUE CUCTEMBI U aIalITUBHOE O0yUYEHHE.

[Tpumepsl 1 0COOEHHOCTH CHCTEM aaNTUBHOTO O0yUEHHUSI.

CranpapTHbIe 3a7]a41 aJIJallTUBHOTO O0y4YeHUS.

WuTennekTyanbHbIi aHalu3 JaHHBIX U 00pa3oBaTeIbHas aHATUTHKA.
XapakTepucTuKa U IPUMEPBI POCCUUCKUX 00pa30BaTEIbHBIX OHIAWH-TIIIATPOPM.

[ToBbIIEHHBIN YPOBEHB

Tema 1. IIpumenenne MM B COBpeMEHHON KU3HMU.

9.
10.
11.

Cdodepsl mpuMeHEHUs CUCTEM HCKYCCTBEHHOTO MHTEIIECKTA.
[Tpo6ieMbl HCTIONB30BAHMS UCKYCCTBEHHOTO UHTEIIEKTA.
OOmiee mpeacraBieHWe O TNPUMEHEHUHM HMCKYCCTBEHHOTO HWHTEIUIEKTa B

npodhecCuOHANBHOM NeSTeNbHOCTH.

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

orwdPE

Knaccugukaius MHTEIIEKTYaIbHBIX CUCTEM.

S3pixku JIMCIT u TNISHEP B UN.

[Tpumenenue s3pika nporpammuposanuss PYTHON B pazpabotke cucrem M.
Omnucanue s13b61k0B R 1 PROLOG g5 pemenus 3amay UL

Bo3moxHocTu cucremsl Protégeé muist co3ianust OHTOJIOTHH.

Tema 3. Mertoanl HCKYCCTBCHHOI'O MHTCJUICKTAa B COBPCMCHHOM O6pa30BaHI/II/I.

1.

nn.

2.
3.

Hp06HCMBI COBPCMCHHOTI'O 06pa3013aH1/151, KOTOPLIC MOKHO PCIINTHL C NIOMOIIBIO

Hp06HCMBI HCIIOJIb30BaHUA UCKYCCTBCHHOT'O MHTCIIJICKTA B O6p&30BaHI/II/I.
Metonpl HCKYCCTBEHHOT'O HWHTCIIJIICKTA KakKk croco0 IpeOa0JICHUA

(byHaaMEHTATBHBIX POOJIEM COBPEMEHHOTO 00pa30BaHMUsL.

4.

XapaKkTepucTrUKa ¥ IPUMEPHI 3apy0eKHBIX 00pa30BaTEIbHBIX OHJIAWH-TIAT(HOPM.



Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOTO WHTEIUIEKTAa IIPH BHEIPEHUU HUPPOBBIX
00pa3zoBaTenbHBIX TIAT(HOPMEHHBIX PEIICHUI.

1. [lpuMeHeHHEe  WCKYCCTBEHHOTO  MHTEIUICKTa  JUIA  OICHKA  KadecTBa
00pa3oBaTeNLHOTO MpoIecca.

2. ABTOMAaTHYECKas OLEHKA Ka4eCTBa MMChbMEHHBIX Pa0OT 00YYarOIIUXCSI.

3. AHanu3 o0paTHOW CBS3M OT OOYYaIONIMXCS M KOHTPOJIb Ipoliecca oOydeHus Ha
OCHOBE 00paOOTKH TEKCTOBOM MH(OPMAITUHU U3 COITUATBHBIX CeTEeH M 00pa30BaTeIbHBIX (HOPYMOB.

4. TexXHONOrMH WCKYCCTBEHHOTO WHTEJUIEKTA: BO3MOXXHOCTH M TIPUMEHEHHUE B

o0pa3oBaTenbHOI cpejie.

4.4. Memoouueckue pexomeroayuu no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a0o0s8, peghepamos,
acce, HAYYHbIX cmameu U m.o.)

[lepen Tem, Kak MPUCTYMUTH K HAITMCAHUIO HAYYHOTO TEKCTa, BAXKHO pa300paThcs, KakoBa
MCTHHHAS [1€J1h BAIlIETO0 HAYYHOTO TEKCTA - ITO TIOMOKET BaM Pa3yMHO PaCHpPEAEIUTh CBOU CHIIBI
U BpeMsl.

Bo-mepBbIX, cHavaga HYXHO ONPEACTUTHCA C HAeeH HAYYHOTO TEKCTa, a JJs ATOTrO
HEO0XO0IUMO HAYYHUThCSI TMOO OTHOCUTHCS K Pa3HBIM SIBICHUSAM U (paKTaM HECKOJIbKO KPUTUYECKU
(cBOsT maess — KaKk WHas TOYKA 3PCHHS), MO0 HAYYUTHCS YBIEKATHCS KAaKHMH-TO H3BECTHBIMU
UCsIMH, KOTOpBIE HYXKITAIOTCS B J0paboTke (uaess — Kak ONTHUMHCTUYECKas TMO3HULIMS U
HAINpaBJICHHOCTh HA JaJbHEWIIee COBEPIICHCTBOBAHHUE y)KE H3BECTHOTO0). BO-BTOPBIX, HAYYHTHCS
OpPraHU30BBIBATH CBOE BPEMs, Be/lb, KAK M3BECTHO, CBOOOJHOE (OT BCSIKUX TIYMOCTEH) BpeMs —
Ba)KHEHIIIEE YCIOBUE HACTOSAIIETO TBOPUYECTBA, ISl HErO HAKOHEII-TO MOsBIIsieTCs Bpemst. iHoria
MMEHHO Ha OPTaHMU3AIMI0 TAKOTO BPEMEHH YXOIUT HeMasasi 4aCcTh CHJI M TaJlaHTOB.

[Tucatp cremyer sICHO ¥ IOHATHO, CTAPasiCh OCHOBHBIE TOJIOKEHUS (POPMYITHUPOBATH YETKO
Y HEJIBYCMBICIICHHO (YTOOBI U CaMOMY TIOHATHO OBLII0), a TAKXKE CTPEMSICh CTPYKTYPUPOBATh CBOM
TekcT. Kaxplii pa3 Ha/lo MPEACTaBIATh, YTO Balll TEKCT OYAECT KTO-TO YHTATh M €My 3aX04eTCs
COPUEHTHPOBATHCS B HEM, OBICTPO HAXOIUTh OTBETHl HA HMHTEPECYIOUIUE BOMPOCHI (3207HO
npecTaBbTe ceOs Ha MecTe Takoro yenoBeka). [IoHsATHO, uTo paboTa, HalMCaHHAsT «CTUIONITHBIM
TeKcToM» (0e3 3aroI0BKOB, 0€3 BbIIETICHHS KPYIMHBIM MIPpUGTOM Hanbosee BaXXHBIM MECT U T, 11.),
y KYJIBTYPHOTO YHTATeNs JOJDKHA BBI3BIBATH OpPE3TJIMBOCTh W JaXKE JKAJIOCTh K aBTOPY
(MCKJIFOUEHUSI COCTaBIISIIOT HEKOTOPBIE IPEBHUE TEKCTHI, KOTJAa M jKaHp ObUT MHOM M K TEKCTam
OTHOCWJICh HMHAaYe, Ja M CaMHX TEKCTOB OBUIO TOpa3lo MEHbIIe — HE TO, YTO B DIOXY
«UH()OPMAIIOHHOTO B3PbIBa» U COOTBETCTBYIOMIETO «HH(GOPMAIMOHHOTO MYCOPa).

OO0BeM TeKCTa W pa3NUYHbIE O(QOPMHUTEIBCKHE TPEeOOBAaHUS BO MHOTOM 3aBHCAT OT
MPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBE/IEHUU MOPSIKOB.

Pedepar (moxmanm) - 3TO CamMOCTOSATENHHOE HCCIEIOBAHUE CTYACHTOM ONpPENeICHHOMN
po0OJIeMbI, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar He momkHa cocTaBiAThCS U3 PparMeHTOB cTaTei, MoHorpaduit, mocodbmii. Kpome
MPOCTOTO U3TOKEHUs (PaKTOB M IUTAT, B pedepare MOMKHO MPOSBISATHCS aBTOPCKOE BUICHUE
poOJIEMBI U €€ peLIeHUS.

PaccMoTpuM OCHOBHBIE ATambl TOATOTOBKU pedepara CTYACHTOM.

Brimonnenue pedepara HauMHAETCs ¢ BBIOOpA TEMBI.

3areM CTYIEHT MPHUXOAUT HA TEPBYIO KOHCYIBTAIMI0O K PYKOBOJIUTENO, KOTOpas
npeyCMaTpUBAECT:

- 00CyX/IeHHe TIeNU U 337124 PaboThl, OCHOBHBIX MOMEHTOB H30paHHOU TEMBI;

- KOHCYJIBTHPOBAHUE IO BOIPOCAM TOI00pa JINTEPATYPHI;

- COCTaBIICHHE TIPEIBAPUTEIHHOTO MJIaHa.

Crnenyromum 93TarnoM siBiisieTcs pabora ¢ auteparypoil. HeoOxomumas muteparypa
noa0UpaeTcsi CTYIEHTOM CaMOCTOSITEIIBHO.

[Tocne mogbopa nmuTepaTyphl merecooOpasHo cAenaTh pabounii BapuaHT Tu1aHa padboTel. B
HEM HYXXHO BBIICTTUTH OCHOBHBIEC BOTIPOCHI TEMBI U Taparpadbl, pacKpbIBAIOIINE UX COACPKAHHUE.



CocTaBJieHHBINH CIHUCOK JIUTEPATYpPhl U MPEABAPUTEILHBIN BapUaHT IUIaHA yYTOYHSIOTCS,
COTJIACYIOTCSl Ha OYEPETHON KOHCYIBTALUH C PyKOBOIUTEIIEM.

3areM Ha4yMHAETCS CIEAYIOUIMA 3Tam paboOThl - H3y4eHUe JHUTeparyphl. ToOJBKO
BHUMATEJIbHO YUTasl M KOHCIIEKTHPYS JINTEPATypy, MOXKHO Pa300paTbCcsi B OCHOBHBIX BOIIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIEpKaHus pedepara.
KoncnexkTrpyst HepBOMCTOUYHNKH, HEOOXOIMMO OTPAa3UTh OCHOBHYIO HJICIO aBTOPA U €T0 TO3UIHIO
0 MICCIIETyEMOMY BOTIPOCY, BBISBUTD MPOOJIEMBI 1 HAMETUTH 3aJ1a4H JUISl JaTbHEUIIET0 H3yYeHUs
JAHHBIX MPOOJIEM.

Cuctematuzansi ¥ aHaNU3 W3YYEHHOW JUTEpaTyphl MO MpoOJieMe HCCIeIOBaHUS
HIO3BOJISIIOT CTYACHTY HaIUcaTh padory.

Pabounii BapuaHT TekcTa pedepara MpeaoCTaBIsSETCS PyKOBOAMUTENIO HA MpoBepKy. Ha
OocHOBe paboyero BapuaHTa TEKCTa pPYKOBOAUTEIb BMECTE CO CTYAGHTOM 0O0CYyXIaer
BO3MOXXHOCTH JIOpaboOTKHu TekcTa, ero odopmienue. [locie mopaboTtku pedepar cmaercs Ha
Kagenpy Ui ero OLEHUBAHUS PYKOBOJUTEIIEM.

Tpebosanus k nanucanuio pegpepama

Hamucanue 1 pedepara sBisiercst o0si3aTenbHBIM yciioBUeM BoinmoiaHeHus miana CPC no
10001 TUcHHIUIMHE TPO(ECCHOHATBHOTO IUKJIA.

Tema pedepara MoxkeT OBITH BBIOpaHa CTYACHTOM U3 MPEIJIOKECHHBIX B padoueii
nporpaMMe Win (OHJE OIEHOYHBIX CPENICTB IUCIHUILIMHBI, JTHOO OmMpeaeseHa caMOCTOSTENBHO,
UCXOJSl M3 MHTEPECOB CTyAeHTa (B paMKax M3y4aeMoOH IUCUUILTMHBEI). BriOpaHHy0 Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaATENIEM.

Pedepar nomxen ObITh HaNIMCaH HAYYHBIM S3BIKOM.

O6nbem pedepara qoimkeH coctaBisaTs 20-25 crp.

Cmpyxmypa pegepama:

e Bgenenue (He Oomee 3-4 crpanun). Bo BBeneHnnm HeoOXOAMMO 0OOCHOBaTH BBIOOD
TEMBI, €€ aKTyaJbHOCTh, OUYEPTUTHh OOJACTh MCCIIEAOBAHMS, OOBEKT HMCCIIEOBAHUS, OCHOBHBIC
LeJIU 1 33]1a41 MCCIIeI0BaHMUS.

e OcHOBHas 4aCThb COCTOMT U3 2-3 pa3nenoB. B HUX packpbIBaeTcst CyTh UCCIEAyEeMOM
npoOIeMbl, MPOBOAUTCS 0030p MHUPOBOM JHMTEpaTyphl U MCTOUHUKOB MHTEpHET MO mpenMeTy
UCCIICIOBAaHMS, B KOTOPOM JAeTCsl XapaKTEPHUCTHKA CTENEHH pPa3paOOTaHHOCTH TMPOOIEMBI U
aBTOpCKasl aHAJINTUYECKash OLEHKA OCHOBHBIX TEOPETHUECKUX IOJIXOJ0B K €€ PELICHHUIO.
W3noxeHne wMartepuaia He OJDKHO OTPaHHUYMBATBHCS JIMIIb OMHCATENFHBIM MOJIXOAOM K
pacKpeITUIO BBIOpaHHOW Tembl. OHO TakXe JOJDKHO COJep’KaTb COOCTBEHHOE BHJICHHE
paccMaTpuBaeMoi poOIEeMBbI U U3JI0KEHNE COOCTBEHHOM TOUKH 3pEHHSI Ha BO3MOYKHBIE TTYTH €€
peLeHHs.

e 3axmoueHue (1-2 crpanuipl). B 3akimrodueHnn KpaTKO M3JararoTcs JOCTUTHYTHIE MPU
U3Yy4EHHUH MTPOOIIEMBI TIETTH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOTO BOIIPOCa

e CHHCOK MCIOJB30BAaHHOW NMUTEpaTypbl (He MeHbIle 10 HCTOYHMKOB), B an(aBUTHOM
nopsjike, opOpMIICHHBIN B COOTBETCTBUY C MPUHATHIMU MpaBUWIaMu. B criicok ncnonb30BaHHOM
JUTEPATyphl PEKOMEHTYETCSI BKJIIOUATh PAa0OTHI OTEYECTBEHHBIX M 3apYOECKHBIX aBTOPOB, B TOM
YuCIIe CTaThH, ONYOJMKOBAaHHbBIE B HAYYHBIX KypHajlaX B TEYEHHE MOCIEIHUX 3-X JIET ¥ CCBUIKU
Ha pecypcsl cetn VIHTepHeT.

o [Ipunoxxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k oghopmaenuro:

TEKCT C OHON CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kernb mpudra 14;

MEXCTPOYHOE paccrosinue 1,5;

noJist: CBepXy 2,5 cM, CHU3Y — 2,5 ¢M, ciieBa - 3 cM, cipasa 1,5 cm;
pedepar nomkeH ObITh IPEACTaBICH B COPOIIIOPOBAaHHOM BHJIE.
Topsook 3awumsl peghepama:



3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJIEHTa HajJ HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBJIECHHBIX MPENOJIaBaTeIeM B XOJe
KoHCybTanwii. Ha 3amury pedeparta orBoauTcs 5-7 MUHYT BPEMEHH, B XO7I¢ KOTOPOTO CTYICHT
JOJI’KEeH TI0Ka3aTh CBOOOHOE BIIaZIeHHE MaTepUalioM 110 3asBiieHHO Teme. [Ipu 3amure pedepara
NPUBETCTBYETCS MCIOIB30BAHNE MYJIbTUMEINA-TIPE3EHTALINN.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIeayromuM KPUTEPUSIM:

* coOmroieHue TpeOOBaHUM K €ero 0pOpMIICHHIO;

* HEOOXOAMMOCTb W JIOCTaTOYHOCTH JJISl PACKPBITHS TEMbl NPUBEACHHOW B TEKCTE
pedepara uHbOpMaIuu;

* YMEHHUE CTy/IeHTa CBOOOIHO M3NIaraTh OCHOBHBIE UJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTH CTYyJIEHTa MOHATH CYTh 3aJJaBa€MBIX MPENOAaBaTeeM U COKYPCHUKAMH
BOIIPOCOB U C(HOPMYIHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABIISICTCS CTYJCHTY, €CIIA B JIOKJIAJE CTYACHT HCUEPITBIBAIOIIE,
MOCIIE0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3JIaraeT Marepuall; CBOOOJHO CHpaBIseTCs C
3aJa4aMy, BOTIPOCAMHU M JPYTUMH BHIAMH MPUMEHEHHs 3HAHWI; WCHOJB3YeT ISl HAIUCAHUS
JOKJIaJja COBPEMEHHBbIE Hay4YHbIe MaTepHallbl, aHAIU3UPYET TMOJIYyYECHHYI0 HH(POPMAIHIO;
NPOSIBIISIET CAMOCTOSITEILHOCTD NPH HAITUCAHUU JIOKJIAJIA.

Oyenka «xopowio» BBICTABIAETCS CTYACHTY, €CIM KAaueCTBO BBLIMOJHEHHS OKJIana
JOCTaTOYHO BBICOKOE. CTYyIEHT TBEP/IO 3HACT MaTepHall, IPaMOTHO H IO CYIIECTBY H3JIaraeT ero,
HE JIONYyCKasl CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOMPOCHI M0 TEME TOKIIA/a.

Oyenka «yooenemeopumenvHo» BbICTABISIETCA CTYAEHTY, €CIM MaTepual JIoKiIajaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOENsl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYICHT JOIMYCKaeT
HETOYHOCTH M OMIMOKM IPH 3aIIUTE JAO0KJIA/Aa, JaeT HEAOCTATOUYHO MPABMIbHBIE ()OPMYINPOBKH,
HaOJII01al0TCSl HAPYIIEHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «Hey0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIJl WIN JIOMYCTUJ CyllecTBeHHble OMMOKU. CTyNEeHT HEyBEepeHHO M3JlaraeT Marepualn
JIOKJIa/1a, HE OTBEYAET Ha BOIPOCHI MPETIO1aBaTEIIS.

Onucanue wkansl OYeHU8aHuUs

MaxkcrMaiabHO BO3MOXKHBIN Oajul 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Teky1iee KOHTPOJIBHOE MEPOIIPHUATHE CUMTAETCS CAAHHBIM, €CJIM CTY/CHT MOJIyYHII 32 HETO He
MeHee 60% OT yCTaHOBJIEHHOIO JJIsl 3TOT0 KOHTPOJISl MAaKCUMallbHOT0 Oaiia. PeTuHroBbli Oa,
BBICTABIISIEMBbIM CTYJIEHTY 3a TEKyllee KOHTPOJIbHOE MEPONpHUSATHE, CIAaHHOE CTYJIEHTOM B
YCTAHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISIETCS CIEAYIOIINM
obpa3zom:

YpoBeHb BBIMIOJIHEHUSI KOHTPOIHHOTO PetitunroBerii 6amn (B % OT MaKCUMaIbHOTO
3a/TaHus Oayia 3a KOHTPOJIBHOE 33JIaHNe)

OTIMYHBIN 100

Xopommii 80

Y 1OBIIETBOPUTENBHBIN 60

HeynosnerBoputenbHbIM 0

Tembl pedeparTos
ba3oBb1i1 ypoBeHb

Bosmoxnoctu u mpumenenrne MM B o6pa3zoBaTenbHOM cpeie.
CoBpemMeHHbIE TPOrPAMMHBIE TPOAYKTHI, OCHOBaHHbIC Ha M.
OOm1ast xapakTepucTHKa s3bIka mporpammupoBanust PROLOG.
DKCHepTHbIE U MHTEIUIEKTYalbHbIE 00y4YaloUIie CUCTEMBI.

NS



5 Mopenu 1 aaropuTMbl paclio3HaBaHUS B HKCIIEPTHBIX CUCTEMAX.

6 Mopenu npeacTaBlieHus] 3HAHUI.

1. Oco0eHHOCTH UCTIONB30BAHUS CEMAHTUUECKUX CETEH JIJIst IPECTABICHUS 3HAHWIA.
8 [IponykuroHHBIE Oa3bl TaHHBIX.

9 @peiiMOBBIE MOEIH B CUCTEMAaX UCKYCCTBEHHOT'O UHTEIIICKTA.

10.  OHrosioruu u X NpUMEHEHHE B TPO(HECCUOHATILHON JeSTEIbHOCTH.

11. Bosmosknoctu cucreMsl Protégé miist co3ganusi OHTONOTHH.

12.  IIporno3zupylomiye HHTEIEKTYaIbHbIE CUCTEMBI.

13.  [Inanupyromme WHTEIUIEKTYAIbHBIC CUCTEMBI.

14. OO0mwmit aHaJIU3 CYIIECTBYIONIUX 00pa30BaTeIbHbIX IIaTHOPMEHHBIX PEIICHUM.

[ToBbIlICHHBI YPOBEHD

Bunbl 5KCIepTHBIX CUCTEM.

OcoOeHHoCcTH Pa3pabOTKH YI€OHOM IKCIIEPTHONU CUCTEMEI.
XapakTepuctuka 00004ku dkcnepTHeix cuctem CLIPS.
HNHTennexTyabHbIe CUCTEMBI KOHTPOJISL U IPUHATHS PEIICHUMN.
[TonsiTre u oO1ME XapaKTEPUCTUKN HEHPOHHBIX CEeTEH.
HeliponHsle ceTn B cHCTEMaxX UCKYCCTBEHHOT'O MHTEIIJIEKTA.
Ob6nacTi mpuMeHeHUs] HeUPOUHPOPMATHUKH.

Penaktopsl oHTOSIOTHA.

Ocnossl RDF u OWL.

BaiiecoBckas cTparerusi ONEHKU BBIBOJIOB.

Poccuiickue o6pa3oBarenabHble OHIANH-TIIATHOPMBI.
3apybexHbie 00pa3oBaTeIIbHBIC OHIAWH-TIIAT(QOPMBEL.
Crnennann3upoBaHHbIE TPOTPaAMMBI JIJI1 HEYETKHUX CUCTEM.
Bosmosknoctu mporpammer Scilab st paGoTsl ¢ HeueTKuMH 06a3amMu JaHHBIX.

CoNoOA~WNE

PR R R e
rPWODNEO

4.5. Memoouueckue pekomenoayuu no 8bINOJHEHUIO UCCIe008aMENbCKUX NPOEKMO8

UccnenoBatenbckast mpoekTHass paboTa — 3TO rpynmnoBas paOoTa, A BBINOJTHEHUS
KOTOpPOH HeoOXOAMM BBIOOP M NPUIOKEHHWE HAyYHOH METOJIMKHM K IOCTAaBJICHHOH 3ajaue,
HOJTy4eHHE COOCTBEHHOT'O TEOPETUIECKOTO MIIN SKCIIEPUMEHTAIBHOTO MaTepuasa, Ha OCHOBAaHUH
KOTOPOro HEOOXOJMMO TMPOBECTH aHajdM3 U CHAEeNaTh BHIBOJABI 00 HCCIEIyeMOM SBIICHHH.
BrimonHeHne mpoekTa — 3TO Bcerga KOJUIEKTHBHAs, TBopueckas [Ipaktmueckas pabora,
OpeJHa3HauYeHHas JJIs [OJIyYeHHUs ONpEIENCHHOIo MpOJIyKTa WIM HayYHO-TEXHHYECKOTO
pesynbrara. Takas paboTa moapasymMeBaeT 4eTKOe, OJJHO3HauYHOe ()OPMHUPOBAHNE TIOCTABICHHON
3aJaud, OIpe/eIeHHe CpPOKOB BBIIIOJHEHUS HAMEUYEHHOro, OINpejaeieHue TpeOoBaHUN K
pa3pabaTeiBA€MOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro npoekrta SBISETCS 00s3aTeIbHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITENIbHOM padoTHI M0 1000 AUCIUIITNHE TPO(HECCHOHATFHOTO IIMKIa. TeMa MPOeKTHOTro
3aJjaHHsI MOKET ObITh BEIOpaHa CTYAEHTOM U3 MPEUIOKEHHBIX B paboueil mporpamme uin GpoHzae
OILICHOYHBIX CPEJICTB AMCIMUIUIMHBI, MO0 ONpeesieHa CaMOCTOSTENFHO, UCXOS U3 MHTEPECOB
CTyZEHTa (B paMKax U3y4yaeMoil TUCIMILINHGI). BeIOpaHHyI0 TeMy HE00X0AMMO COTacoBaThes C
IpEeroaBaTeIeM.

Tpebosarnus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEKMAa

[Ipu BBIMOMHEHUH MPOEKTa MPUBETCTBYETCS paboTa B rpynne (2-3 yenoseka). [Ipoekt —
3TO HCclenoBareibckas paboTa, B X0Jle KOTOPOHl CTYIEHTHl JOJDKHBI MPOAEMOHCTPHPOBATH
BJIaJICHHEC HaBBIKAMH HAy4YHOTO WCCIICOBAHUS, YMEHHs TIPOBOAWTH aHaiW3, 0000MIaTh
UHOPMALIMIO, JIeNaTh BBIBOJIBI, MpejiaraTb CBOM PEIICHUs NMPOOJIEMBl, pacCMaTpUBaeMOW B
IIPOEKTE.



IIpy nOAroToOBKE MAaTEepUaJOB IIPOEKTa CTYAEHTHI JOJDKHBI IIPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMHU METOAAMHU KOMITbIOTEPHOI 00pabOTKM JaHHBIX.

Kpumepuu oyenku pabomul yuacmnuxa npoexma.

JUIg KayKOoro U3 y4aCTHUKOB ITPOEKTA OLICHUBAKOTCS:

* npodeccHoHaIbHbBIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIONIEH 00acTy;

* yMeHHEe DPaboTaThb CO CIPABOYHOM M HAYYHOM JUTEpaTypoil, OCYIIECTBIATH MOMCK
HeoOxoaumoi uHpopmanuu B IHTepHET;

* yMeHue paboTaTh C TEXHHYECKUMHU CPEACTBAMU;

. YMEHHME  IIOJIb30BATHCA COOTBETCTBYIOLIUMU
MH(POPMALMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHHME TOTOBUTH MATEPUAIIbI IIPOEKTA JJIs IPE3CHTALMU: COCTABJIATh U PEIaKTUPOBATH

BBIIIOJIHIEMOMY  IIPOEKTY

TEKCTHI, (POPMUPOBATH MPE3CHTAIIHNIO IIPOEKTA;
* yMeHue paboTaTh B KOMaH/IE;

®* YMCHHC HY6JII/I‘{HO MIpEACTABJIATD PE3YJIbTATHL CcOOCTBEHHOI JCATCIIbHOCTH,

® KOMMYHI/IKa6CJII)HOCTI), WHUIUATHUBHOCTb, TBOPYCCKUEC CIIOCOOHOCTH.

Kpumepuu 6bICMABNIEHUSN OYEHKU YHACMHUKAM NPOeKmda

Hupie
YHHUBEPCAJIbHBIE
KOMIICTEHIHH
Kommerenium,
(xommyHUKa0en
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
IIpodeccuona MHUIMATUBHOCT | OTYeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITTOJIHEMOMY MTPOEKTY
KOMIIETEeHIIUU paboTaTh B
TEXHUYECKUX CPEJCTB U
«KOMaHJIE,
WH(POPMAIIMOHHBIX
. yIIpaBJIeHYECKU
TEXHOJIOTH .
HaBBIKH H T.]I.)
«OTIN4HO» Pa6ora Texuunueckue cpenctBa | CTyneHt [Ipoekr
BBINOJIHEHA U UH(POPMALIMOHHBIE | MIPOSBUI HpeACTaBI
Ha BBICOKOM | TEXHOJIOTHH OCBOEHBI W | HHUIIMATHBY, eH
npodeccuoHa | UCMOJIb30BaHbI JUIs | TBOPYECKUI HOJHOCTBIO
JTHHOM peanu3am NPOEKTa | MOAXO, U B CPOK.
YPOBHE. MIOJIHOCTBIO CHOCOOHOCTh K
[Tpencrasien BBINOJIHEHUIO
HBIN CIIOYKHBIX
martepual B 3aJlaHuH,
OCHOBHOM HaBbIKU PabOThI
bakTHuecku B KOJUIEKTHUBE,
BEpEH, OpraHu3aIoHH
JIOITYCKAI0TCS bIe
HerpyOble CIIOCOOHOCTH.
dakTHueckue
HETOYHOCTH.
CryneHt
¢BOOOIHO
OTBEYaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
POEKTOM.




HNurie

YHHBEPCAJIbHbIE
KOMIIETEHIMH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Tpodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITIOJIHEMOMY IIPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKU U T.]I.)
«Xopomo» Pa6ora OO6HapyxuBaTCA CryneHt [Ipoexr
BBINOJIHEHA HEKOTOpble OLIMOKU B | IOCTaTOYHO HpeACTaBI
Ha HCIIOJIb30BaHUU COOTBE | [TOJIHO, HO 0e3 | eH
JIOCTaTOYHO TCTBYIOLIUX MHUIMATUBBl U | IOCTaTOYH
BBICOKOM TEXHUYECKUX CPEACTB M | TBOPUYECKUX 0 TIOJTHO ¥ B
npodeccuoHa | UHPOPMALMOHHBIX HaXO0/10K CPOK, HO C
JHHOM TEXHOJIOTUI BBITTOJTHI HEKOTOPHI
YPOBHE. BO3JI0KEHHBIE MU
Jomnyeno 1o Ha HEro 3a/1ayu. | HeJopadboT
4-5 KaMH.
(bakTHIEeCKuX
OLIMOOK.
CryneHt
OTBEYaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
IPOEKTOM, HO
HE/I0CTaTOYH
0 MOJIHO.
«YnoBierBopute | YpoBeHb OO6HapyxuBaeT CryneHt [Tpoext
JTHHOY HEIOCTaTOYH | HEIOCTaTOYHOE BBITTOJTHI CIlaH  co
0 BBICOK. | BJIaJICHUE HaBBIKaMU | OOJIBLIYIO YacTh | 3HAYUTEIb
JomymieHo 10 | paboThl ¢ TEXHUYECKUMHU | BO3JIOKEHHOU HBIM
8 CpeACcTBaMu U | Ha Hero palboThl. | OMO3JaHKe
(baKkTUYECKUX | COOTBETCTBYIOIIUMU M (Oomnee
OLINOOK. UH(POPMALIMOHHBIMU Helenu) |
CryneHt TEXHOJIOTUSIMH HE
MOXET HOJHOCTBIO
OTBETHUTH
JIIIB Ha
HEKOTOpBIC U3
3aJJaHHbBIX
BOIIPOCOB,
CBSI3aHHBIX C
IPOEKTOM.
«HeynosnerBopu | PabGora He | HaBpikoB ~ pabotel ¢ | CryneHT IIpoekr He
TEJIbHO» BBINOJIHEHA TeXHUYECKHUMHU IPAaKTUYECKHU HE | CHaH.
WIn CpeAcTBaMu HeT, | pabora, HE

BBITIOJTHCHA

BBITIOJIHHUJI CBOU




HNurie

YHHBEPCAJIbHbIE
KOMIIETEHIMH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Tpodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITIOJIHEMOMY IIPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKU U T.]I.)
Ha  HH3KOM | HHPOPMALMOHHBIE 3a7a9u WIH
YPOBHE. TEXHOJIOTUM HE OCBOEHBI | BBIMOJIHUII
Homymeno JIMIb
6onee 8 OTJENIbHBIE  He
(dakTHIecKux CyIIECTBEHHbBIE
OLIMOOK. HOpY4YEeHUs B
OtBeTsl  Ha IPYIIIOBOM
CBSI3aHHBIE C IIPOEKTE.

IPOEKTOM
BOIIPOCHI
oOHapyxuBa
10T
HCIIOHUMAaHUEC
npeaMera U
OTCYTCTBHE
OpHEHTAIH B
marepuae
IPOEKTA.

Cmyoenmul 00n24CHbI: 3AIUTUTH MPOEKT B PEXUME MPE3EHTALMH, NPEIbIBUTH (ailiibl
BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccKa3aTb O TEXHOJIOTHSIX, HCIOJb30BaHHBIX HMHU IpU
BBITIOJIHCHUH TIPOEKTA, 1aTh OIICHKY pabOoThI KaXI0T0 YICHA TPYIIIbI (eciu npoekm pynnosoil).

IIpuMepHbIe TeMblI 1J151 BBINIOJHEHUs MPOEKTHBIX 3aaHUI

1. Hcropus pa3BUTHSA UCKYCCTBEHHOTO MHTENIeKTa B Poccum.
2. Hcropus pa3BUTHS UCKYCCTBEHHOTO HHTEIUIEKTA 32 PYOEIKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIpaBJICHUA HO)IFOTOBKI/I).

AHanu3 JaHHBIX Y4eOHON aKTUBHOCTH 00ydaronmxcs ¢ npuMmeHenuem M.

Anamms O6paSOBaTeJ'H)HI)IX JTAHHBIX HpOGKTHOﬁ ACATCIBHOCTHU.
Google Data Studio kak cpeAcTBO aHaM3a U BU3YAIH3aI[UH 00pa30BaTEIbHBIX TAHHBIX.
Pa3zpaboTka onTONIOrHH MTPOheCcCHOHATHHON MPeIMETHOM 00IacTH.

HpI/IHI_II/IHBI pa3p360TKI/I CUCTEM aJaIlITUBHOI'O 06y‘-ICHI/IH.

3apyOeKHBIC CHCTEMBI QIAITHBHOTO O0YJIECHHS.
. Poccuiickue cucTteMbl afanTUBHOTO 00y4EHUSI.
. Kimaccudukanust iCKyCCTBEHHBIX HEUPOHHBIX CETEH.
. I'myGoKue UCKyCCTBEHHBIE HEHPOHHBIE CETH ISl PEeIICHUS 3a1a4 TUIAHUPOBAHUS.
. I'myGoxue ucKycCTBEHHbIE HEHPOHHBIE CETH AJISl PEeLIECHUS 3a7]a4 IPOrHO3UPOBAHUSI.

(B 3aBUCMUMOCTH OT



14. I'ny0okue WCKYCCTBEHHBIE CBEPTOUHBIE HEHPOHHBIE CETH JUIs pEIIeHUs 3ajad
pacro3HaBaHUs N300paKEHUMN.

15. CpaBHI/ITeJ'IBHaﬂ XAPaKTCPUCTHUKA TMOJHOCBA3HBIX W CBCPTOYHBIX HCKYCCTBCHHBIX
HEHPOHHBIX CeTeH JUIsl pelieHHs 3a1a49 KiIacCu(UKaIUK U KJIacTepU3allnu.

4.5. Memoouueckue pexomeHOayuu no NOO20MOGKe K IK3AMEHaM U 3a4emam

N3zyuenne MHOTHX 00HIETTPO(ECCHOHATBHBIX M CHECIUATBHBIX TUCIUIUIMH 3aBEPIIACTCSI
sk3amMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHIIO
3HaHWH, TOJIy4aeMbIX, B Ipolecce OOydeHHs, a TakkKe MNPUMEHCHHIO HUX K pEIICHUIO
MPAKTUYECKUX 3a/ad. [ 0TOBACH K JK3aMEHY, CTYICHT JIMKBUAMPYET HMEIOIIHECs MpoOeisl B
3HaHUSX, yrIIyOJsieT, CUCTEeMaTH3UPYeT U YIIOPSIOUYMBACT CBOM 3HaHMs. Ha sk3ameHe CTymeHT
JEMOHCTPUPYET TO, YTO OH HpuoOpen B mporecce OOydeHHs IO KOHKPETHOH yueOHOi
JVCIIATUTHHE.

DK3aMEHAIIMOHHAsI CECCUS - ATO CepUs dK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexay sk3ameHamu uHTepBan 3-4 nus. He ciaemyer mymath, uro 3-4 JHS JIOCTATOYHO IS
YCIICIITHOM IMOATOTOBKH K 3K3aMEHaM.

B ati 3-4 nHS HY)XKHO CHCTEMaTH3UPOBATh YK€ MMEIecs 3HaHus. Ha KoHCyIbTanuu
nepe]; YK3aMEHOM CTYJICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMU, OTBETAT HA BO3HUKIIUE
y HUX Bonpockl. [1o3ToMy mocemieHre KOHCYJIbTaIii 00513aTebHO.

TpeboBaHusi K OpraHMU3AMH MOATOTOBKH K 3K3aMEHaM T€ JK€, YTO W IMPHU 3aHITHIX B
TEUYEHUE CEMEeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Oolyiee CTporo. Bo-TiepBbIX, OYCHb BaKHO
coOIIIO/IEHHE peKMMa JIHS; COH HE MEHee 8 4acOB B CYTKH, 3aHSATHS 3aKaHUYMBAIOTCS HE IMO3THEE,
yem 3a 2-3 Jaca 110 cHa. OnTuManbHOE BpeMsi 3aHATHI - yTpeHHUE U IHEBHBIE Yachkl. B mepepriBax
MEXy 3aHSATHSIMH PEKOMEHIYIOTCS TPOTYJIKH Ha CBEXKEM BO3/JYyXE, HCYTOMHTEIBHBIC 3aHSATHS
criopToM. Bo-BTOpbIX, HamTM4Ke XOPOIINUX COOCTBEHHBIX KOHCIIEKTOB JIEKIUH. Jlaxke B TOM ciyuae,
ecIi ObLTa MPOITyIIeHa Kakasi-Tn00 JIEKIHs, HE00X0AUMO BO BPEMsI €€ BOCCTAHOBUTH (TI€PETHCcaTh
ee Ha Kadenpe), 00yMaTh, CHATh BOSHHUKIIINE BOIIPOCHI JIJIsl TOTO, YTOOBI 3a[IOMHUHAHNE MaTepHana
OBLJIO OCO3HAHHBIM. B-TpeThHX, IPH MOJATOTOBKE K 3K3aMEHaM y CTYACHTA JIOJDKEH OBITh XOPOIINN
yu4eOHUK WM KOHCIEKT JIUTEepaTypbl, MPOYUTAHHOW MO yKa3aHWIO MPENoJaBaTeNis B TEUCHHE
cemMecTpa. 371ech MOXHO 3(h(PEKTUBHO MCIIOIH30BATh JTUCTHI OMTOPHBIX CUTHAJIOB.

Bnauane crnenyer npocMOTpeTh BECh MaTEpHal MO CAaBAEMOW IUCIUTUIIMHE, OTMETUTH JUIS
cebs TpynmHble Bompochkl. OOs3aTenbHO B HHUX paszoOparhcs. B 3akmodenue eme pas
1[e1eCO00pa3HO TMOBTOPUTH OCHOBHBIE TOJIOKEHUS, HUCIONB3Yysl MPU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi IOJrOTOBKA K 3aHATHUSM B TEUEHHE CEMECTpPa MO3BOJIUT UCIOIB30BATh
BpEMsl DK3aMEHAIIMOHHOW CECCUU JJIsI CACTEMATU3aI[MU 3HAHUM.

1. KoHTpPoJb caMOCTOSITEILHOI PadoThI CTYJI€HTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIEM B ayIUTOPUH.

[TpenycMoTpeHsI cieayromre BUbI KOHTPOIIs: co0eceJoBaHue, OLleHKa pedepara, olieHka
IIPE3EHTALNN, OLIEHKA Y4aCTHs B KPYTJIOM CTOJIE, OLIEHKA BBINIOJHEHHUS ITPOEKTA.

ITonpoOHbIe KpUTEpUU OLIEHUBAHUS KOMIIETEHIMH mpuBeaeHbl B DOHJE OLEHOYHBIX
CPENCTB JIJIsl IPOBEICHUS TEKYILEW U MPOMEKYTOUHON aTTECTaLlNN.

2. Cnmcok Jutepartypsbl 15 BeinoaHenuss CPC
OcHoBHas1 iuTEeparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemnekryaabHble CUCTEMBI |
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueoHoe nocodue / C.B. ITanpmos. - Camapa : [ToBoimkckuii



rOCyJapCTBEHHBIN YHUBEPCUTET TEJICKOMMYHUKAaUUi U uHpopmaruku, 2017. - 195 c. - Kuaura
Haxoautcs B 6a3oBoit Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBeneHue B TeOpHIO MCKYCCTBEHHOTO HHTEIUIEKTa : Yy4eOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /. K. [Ipockypun. — Mocksa : Aii [Tu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Tekcrt : anexTpoHHbIi // LludpoBoit 0OpazoBaTeabHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

Jlono/THUTeIbHAS JIUTepaTypa:

1. AsepuenkoB, B. M. Cucrema QopmupoBanusi 3HaHuii B cpexe WHTepHeT :
Monorpadus / AsepuenkoB B. UW. - bpsHck : BpsHCKMII TocyaapCTBEHHBIH TEXHUYECKHUMA
yauBepcureT, 2012. - 181 c. - Kaura naxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO UHTEIIEKTA : yaeOHoe mocodue : [16+] /
C. U. IlaBnoB. — Tomck : ToMckuil roCcylapCTBEHHBI YHUBEPCUTET CHCTEM YIIPABICHUS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c¢. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. W. CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe nocobue / C. 1.
[TaBnoB. — Tomck : ToMmckuil rocyaapcTBEHHBIH YHUBEPCUTET CHUCTEM YIPABJICHUSA U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKyCCTBEHHOTO MHTEIUIEKTA : yaeOHOe Tocodue : [16+]
/ H. E. CepreeB. — Taranpor : FOxubiit henepanbupiii yausepcuret, 2016. — Hacts 1. — 123 ¢. :
CXEeM., Hi., Ta01. — Pexum JIOCTyna: o MTOITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. IIpoekTupoBaHUE CUCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3n. — Mocksa : UnTepHeT-YHuBepcurer MH(popMamoHHbIX
Texuonormit (MHTYUT), At [Iu Ap Meana, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHblit // Llndposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Mertoauyeckasi iureparypa:
1. Meronnyeckue yka3aHus K CaMOCTOSATENIbHOM paboTe (371€KTPOHHBIN BapUaHT)

HNHuTepHer-pecypcesl:

1. Bopotickuit @. C. UHpopmaTuka. DHIMKIONEANYECKUN CIOBapb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIe HMH(OPMAIIMOHHBIE M TEIEKOMMYHHUKAIIMOHHBIE TEXHOJOTHH B
tepMuHax u ¢akrax. - M.: ®USMATIINUT, 2006. - 768 c. — JloctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. NBanoB B. OcCHOBBI HCKYCCTBEHHOT'O AHTEIIJIEKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa; Y YeOHO-METO/. TTocodue. —
http://www.studfiles.ru/preview/2264160/

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

5. Cob6oub b.B. Unpopmartuka: yuebuux/ b.B. Coboins [u ap.] — U3n. 3-e, nononH. u
nepepad. — PoctoB w/Jl: ®enukc, 2007. — 446 c. — J[locrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar
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