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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUIHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aaad B
00JIaCTH HMCKYCCTBEHHOTO HWHTEIUICKTa, a TAaKKe 3HAKOMCTBO C OCHOBHBIMHU IOHSATHUSIMH U
METOJAaMH MAIIMHHOTO OOYYeHHss M UX I[PUMCHEHHEM K 3ajJadaM, OTHOCSAIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHUS JUCLHUIUIMHBL — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
UCIIOJIb30BAHUSI TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUIEKTa B IPO(EeCCHOHANBHOM cdepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh INPHUHIUIILI paGOTBI COBPCMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TEXHOIOT i
JUIS pelIeH s 3a/1a4 MpodecCHOHATBHOM AeSTEeNbHOCTH;

— BbIOMparh 1HMGPOBBIE TEXHOJOTWMH, IPOrPAMMHBIC CPEACTBA ISl  PELICHHS
po(heCCHOHATIBHBIX 33/1a4;

— TOpPUMEHATH  NPH  PEUICHUH  337ad  NPO(ECCHOHANIBHOW  JCATCIbHOCTH
CIEeUATM3MPOBAHHOE TPOTPAMMHOE 00ECIIEYCHUE U METO/Ibl HCKYCCTBEHHOTO MHTEIIICKTA;

—  paspabarbiBaTh OCHOBHBIC MOJYJIM MHTEUICKTYaIIbHBIX CHCTEM, BJIAJCTh IIPUEMaMU
peLICHHUs IPAKTHYECKUX 3a/1a4d B IPEIMETHOH 00J1acTH.

Ilepeyens mNJIAHMPYeMBIX pe3yJabTATOB OOY4YeHHs] MO JHCHHIUINHE (MOIYJIIO),
COOTHECEHHBIX C JIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00Pa30BaTEeILHOI POrPaMMBI

Kopa, dopmynupoBka Kona, popmynupoBka nHankaropa IInanupyemsle pe3ynbTaThl
KOMIIETEHIIUU 0o0yueHus 0 JUCIUIINHE
(Momysr0),
XapaKTEepU3YIOIIKE ATallbl
dopmupoBaHus
KOMIIETEHIINH, HHINKATOPOB
YK-1 Cnocoben NJI-1 YK-1 Beiensier npo0iaeMHyto | ['0TOBHOCT OCYIIECTBIATh
OCYLIECTBIIATH CUTyallMl0,  OCYIIECTBISET €€ | OUCK, KpUTHUECKHUI aHaIu3
KPUTHYECKHM aHaIHU3 aHalM3 U JIMarHOCTUKY Ha OCHOBE | U CMHTE3 MH(OpMalnHy,
IPOOJIEMHBIX CUTyallMi Ha | CHCTEMHOTO TI0X0/1a. MPUMEHSATHh CUCTEMHBIN
OCHOBE CUCTEMHOI'0 MOJXOJ AJIsl pELIEHUS
10/J1X0/1a, BEIPa0aTHIBATh MIOCTaBJIEHHBIX 3ajau.
CTpaTEruI0 ICHUCTBUIA.




CTPYKTYPA U COJAEPKAHUE ITPAKTUYECKHNX 3AHSTHUN

IIpakTuyeckas padora 1.

AHanu3 COBpEMEHHBIX POTPAMMHBIX CPEACTB ¢ NpuMeHeHnuem M.

Bonpocs! (koMneTeHUNH, HABBIKH) I OCBOCHUSA:
1. U3yunTh COBpEMEHHBIE MPOTPaMMHBIE IPOIYKThI, OCHOBaHHbIEe Ha N.
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH TPOTPAMMHBEIX CPEACTB C

npuMmeHenueM M.

Banaﬂnﬂ AJIA BBINIOJTHCHUA U METOAUIECCKHE PEKOMECHAAIINHA

3aganue 1

I/ICHOJIB?;y}I HpHBe,Z[eHHBIP'I HM)KC CIIMCOK HMHTCPHCT-CCBIJIIOK, a TaKXC MOPYIuc
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

Onpenenure UX HaNpaBJEHUE:
- akcnepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;
- HEMPOHHBIE CETH.

3ananue 2

[Tpoananm3upyiiTe BO3MOXKHOCTH, OOJACTH
HEJOCTaTKH HW3YYEHHBIX HWHTEIUICKTYaIbHBIX
COCTaBBTE OTUET B TAOJIUYHOU popme:

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJinu3a

Hassanue 10 | Bosmoxuoctu | O0nacte CTOonMOCTH HcTounuk
WJIM CEpBHUCA, | IPOTPaMMBbI MIPUMEHEHUS nHpopMaru
BEPCHSI (www. )



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

Cnenaiite BbIBoi 0 pbiHke [10. Paccuuraiite ynenapHbIE Bec IO 00JacTu
npumenenus [10. M306pa3ute pe3yabTat rpaguiecku (IOCTPOUTE TuarpaMmmy).

IIpakTu4yeckas padora 2
®opmajau3anus 3 HAHU A
Hcnonb3oBanue CeMAHTHYECKHUX ceTell ISl IPeACTABJICHUSA 3HAHU I

Bonpocs! (koMneTeHUUH, HABBIKHN) JAJI OCBOCHUSA:
1. U3yuuth oOliee mpeAcTaBlIeHUE O CEMAHTUYECKOW ceTu U ¢permax s
MIPE/ICTaBICHUS 3HAHUM.

2. HayuuTbCcsi CTPOUTH CEMAaHTHYECKYI0 CETh M HCIONb3yd (PperMbl

peanu3oBaTh CTPYKTYPY OTHOIICHUH.

3auaH1/m AJIA BBIIMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIINHA

CemaHTHYeCKasi Ce€Th — OTO OJMH U3 CHOCOOOB TIPEICTABICHHUS 3HAHUU.
M3HayanpHO CeMaHTHWYeCKash CeTh OblIa 3ayMaHa KaK MOJENb MPEICTaBICHUS
JOJITOBPEMEHHOW TTaMSITH B TICUXOJOTHH, HO BIIOCIEACTBUU CTaja OIHUM U3
crioco0oB npejcraBieHus 3HaHui B IC.

CemaHTHKa — O3HAYacT O6HII/Ie OTHOHICHUA MCKIY CHUMBOJIAMHU U 00BEKTaMHU H3
9THUX CHMMBOJIOB.

E€MKOCTh
KJIacc
METAJLUIITYECKIL,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. [I.
TIPIIMED (papdoporsrii

[IpocTreiimuii 00pa3zelr ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOHIeHHs. CeMaHTH4yecKass MOJIeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYLIECTBISIETCS MpeICTaBICHHUE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBAaeTCs KAK  METOJ
IIPEICTABJICHNUST 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexut) u PART OF (aBnsieTcst 4acTbio) OTHOIICHHE:
LEJI0€ — YaCTh.

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

MoryT OBITh W JIpyrue OTHOIICHUS: BlajeeT. Torma ceMaHTHYEeCKas CeTh
paciupsieTcsi uepapXxuiecku (BepLIMHAa MMeeT ABe BeTBH). Kpome Toro, mMoxHo
pacIIMPUTD CETh U APYTHMM OTHOIICHUEM:

Iepuoa — «BECHA — JICTOM.

[Tonmywaetrcs mepapxudeckas ctpykrypa nonstus KOKO. MoxHo pa3outh Ha
nojacxeMbl. bonbioi mpoOaeMoil Il CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIAa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KaK BBIBOJ €CTh MPOCTO
HACJIEIOBAHUE CBOWMCTB BETBU 1S-a.

st oToOpakeHHs] MepapXUUYECKUX OTHOIICHUH MEXJy OOBEeKTaMH W BBEICHUS
CAVMHONW CEMaHTUKH B CEMaHTHYECKHE CETH ObLJIO MPEMIOKEHO HCIO0JIb30BaTh
nporeaypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIIMHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 00bEKTHI.

3amanue 1

Hcnonb3yst  COOTBETCTBYIOLIME JYyrd  TMOCTPOUTh  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpaduu kakoro-nub0 permona. J[yru: rocymapctBo, CTpaHa, KOHTHHEHT,
IMpoTa.

2. JUAarHOCTHKW TJIa3HBIX 3aboneBanuid. Jlyru: kareropum Oojie3HEH,
1aTo(HU3M0IOTHUECKOE COCTOSTHUE, HAOIIOACHUS, CHMIITOMBI.

3. pacno3HaBaHHUs XUMHUYECKUX CTPyKTyp. Jyru: gopmyna BemiectBa, CBOHCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouemypbl TOWCKAa TOJE3HBIX HCKOmaeMbiXx. Jlyru: HamMmeHOBaHUE
HCKOIIAGMOT'0, PACITOJIOKEHUE MECTOPOXKICHHUsS, TIyOWHA 3ajJeraHdsi, METOJbI
TOOBIYH.

5. cyaebHod mpouenypbl. Jyru: ropuIdYecKOe JIMIO, COOBITHE, MEpHI
BO3JIEUCTBHUSI, CIOCOOBI pacciieIOBaHusI.



6. pacmpeneneHuss MPOAYKTOB MO Mara3uHam. Jlyru: HMCTOYHMK CHaOXEHUS,
HAMMEHOBAaHUE TPOJYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  ITYHKT
TPAHCIIOPTUPOBKH.

1. OIIPpCACIACHUA IIPHUHAIJICKHOCTH XHUBOTHOI'O K OIIPCACICHHOMY BHIY, THILY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. kjaccuuKalMy TUIIEBBIX MPOAYKTOB. Jlyru: HauMeHOBaHHE TNPOIYKTa,
COCTABJISIFOLINE YaCTH, CIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHUS.

9. pacmo3HaBaHusl TUIa KOoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApPTHAS
KOHUrypanus, 00JacTb MPUMEHEHHSI, UCIIOJIb3YEMOE MMPOTPAMMHOE OOECTIieUeHuE.

10. wmepapxmueckoit ctpyktypsl BJI. Jlyru: cuctema, cCOCTOSHUE, Ha3Ha4YCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnoab3oBanue ¢ppeiiMoB 1151 NPeACTABJICHUNA 3HAHUI

@peiiMbl - ONH U3 PACTIPOCTPAHEHHBIX (POPMATU3MOB MPECTABICHUS 3HAHUN B
OC. OpeitMm MOXHO TPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4eeK - cJIoTOB. Kaxkaplid CIOT COCTOMT U3 MMEHU U ACCOLMUPYEMBIX C HUM
3HaUYCHUN. 3HAYEHUSI MOTYT MPEJCTaBIATh COOOM TaHHbIE, TPOLIETYPhI, CCHUIKH Ha
npyrue (perMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHME OKa3bIBA€TCSd OYEHb
YIAOOHBIM JJIsl MOJICIMPOBAHUS aHAJIOTUHM, OMUCAaHUs 00JacTeil ¢ pOJOBUIOBBIMU
CBSI3IMU MOHSITUMN U T.II.

JroOoii (peiiM COCTOUT U3 HEKOTOPBIX COCTABJISIIOIIMX, UMEHA M COJIEp)KAHUE
KOTOPBIX OMHUCAHO HIKE:

1. Umsa ¢peiima. D10 naentudukaTop, nprucBauBaeMblii ppeliMy, dpeiiM JoJKeH
MMETh UMS1 YHUKAJIBbHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms crota. 9T0 nAeHTU(UKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UMs BO (ppeliMe, K KOTOPOMY OH IpHUHAAIEKUT. OOBIYHO UM CJIOTa
HE HECEeT HHUKAKOW CMBICIOBOW HAarpy3Kd M SIBJISICTCS JIMILIb HACHTU(UKATOPOM
JTAHHOI'O CJIOTA.

3. VYkazatenu HacieIOBaHMs. OTH yKazaTelld KacaroTCs TOJIBKO (PpEerMOBBIX
CUCTEM HWEpapXWYECKOTO THIIA, OCHOBAaHHBIE HA OTHOIICHUSAX ‘“‘abCTpaKkTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl WHpopMaruio 00 arpubyTax CIOTOB BO
dpeitMe BepXHETO YpOBHS HACJIEAYIOT CIOTHI C TAKUMH K€ MMEHAMHU BO (peiime
HUKHETO ypoBHS. Tunmunele ykazatenu HaciemoBanus Unique (U: -
YHUKalbHBIN), Same (S: Takoii xxe), Range (R: ycranonenue rpanuir), Override
(O: urnopupoBath) u T.n. U moka3bIBaeT, 4To (PpeiM MOKET UMETh CIIOTHI C
Pa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIE 3HaYeHus, R -
3HaUEHUE CJOTOB (hpeiiMa HUKHEro YpPOBHS AOJKHBI HAaXOJUThCA B MpeEenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiima BepxHero ypoBHs, O - mpu OTCYTCTBUHU
yKa3aHusi 3HAu€HUE CJoTa (peiiMa BEPXHEro YPOBHS CTAaHOBHUTCS 3HAYEHUEM
cioTta (peiiMa HUKHETrO YpOBHS, HO B CIy4yae ONPEIEICHHUS HOBOTO 3HAYCHHS
CJIOTOB (hpEHMOB HIKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAUYCHUN CIIOTOB.



4. Yka3zaHue Thna JaHHbIX. YKAa3bIBAE€TCS, YTO CIOT MUMEET YUCIECHHOE 3HAYCHHUE,
100 CIYXKUT yKazareneM apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

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

5. 3HaueHHE CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciaoTa JOJIDKHO
COBIIAJaTb C YKAa3aHHBIM THIIOM MO4HHBIX 3TOTI0 CJIOTA, KPOMC TOI'O OOJIZKHO
BBIIIOJIHATBCA YCIIOBUC HACIICAOBAHNA.

6. Jlemon. 3neck paercs onpenenenue ngemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. J[leMOoHOM Ha3bIBaeTcs TMpoIeAypa, AaBTOMAaTHUYECKHU
3amyckKaemasi Ipu BBIITOJIHEHUU HEKOTOPOTO YCJIOBUS. JEMOHBI 3aITyCKAIOTCS TIPU

oOpalieHM K COOTBETCTBYIOIIEMY cloTy. Kpome TOro, AeMoH sBisieTcs
Pa3HOBUHOCTHIO MPUCOCTUHEHHOMN TIPOLIEAYPHI.

7. llpucoenuHeHHas mpouenypa. B kadecTBe 3HAUYEHHS CIOTA MOXKHO
UCIIOJB30BaTh IporpaMMmy mpoueaypHoro tuma. Korgja ™Mbl rOBOpUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS NPOIEAYPHBIE U
JICKJIApATUBHBIE 3HAHUSA, TO CUUTAEM JAEMOHBI U MPUCOEIUHEHHBIE MPOLETYpPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO HEpPapXUUECKOM CTPYKTYpBl SBISETCA TO, 4TO HHQpOpMAIus 00
atpuOyrax (¢peiima Ha BEpXHEM YPOBHE COBMECTHO MHCIIONb3YEeTCS BCEMHU
(bpeiiMaMu HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®peliMoBoe nipeicTaBiieHne KOH(epeHIUH.

Hepapxuueckue (PppeiliMOBbIE CTPYKTYpbl Oa3upyroTcss Ha oTHomeHusx IS — A
Mexay (¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dpelimbl
noJkHbl copepxkaTh uHpopMmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (ppeim
KOH®EPEHIINA.

Kondepeniuu pasnensroTcs Ha KOMMEpPUYECKHUE U 10 pa3BUTHO. OHU COCTaBIISIOT
nouepuue (periMpl. B HEUX MOTYT OBITh JOOABIIEHBI CIOTHI: OOBEM TOPTOBIU U
OTOJKET.



KoHep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMePY ¢CK I10 PA3BHTHIO
Aama Adama
Mecro MecTo
Tema Toprorma Tema PazpHIHE
JOKTaHHK JOKTa4HK
IS-A
02.01.92 4 KOHpepeHIHA
Aama
MecTo KongepeHi-zan K3 EMITTAD

Tenma
Jormamiuk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYIO0 MOJIEh TIPEACTABICHUS] 3HAHUNM PeaTu30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo JAUCHUINIMHEC 3a CCMCCTP Y IIPCIOAABATCIIA IIPU COCTABJLANOIINX:
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTClIb, OICHKA, CTYACHT, I10JIy4aTh.

2. BEIOMOCTh TPH COCTABJSMIOMNX: JUCIHILIMHA, CTYACHT, DK3aMEH, CEeMECTp,
npenojaBatesib, OlleHKa.

3. KOH(pepeHIus M0 KOMMEPUECKUM BOIMPOCAM MPH COCTABJSAIOIIMX: JaTa, MECTO
IIPOBEICHHUS, TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlyueHHE OLIEHKM MpPHU COCTABIISIIONIMX: MpPEnojaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. HWCMONB30BaHUS W3ACIUS TPU COCTABIAIONIMX: OpraHu3aImus, pa3padoTka
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3JEIHS.

6. mabopmarmonnas ctpykrypa bJl B MammmHOCTpOEHWUHU TPHU COCTABJISIONINX:
bu3nyeckue S(OQPEKTHl, TEXHUUYCCKUE PEIISHUs, H3JeIus, OOBEKT IIOCTaBKHU
W3J1eNHsl, TMpUOOPBI M CTCH/IBI, HOPMATHUBEI.

7. wmaccupukanus TPOAYKTa TP COCTABIAIONIMX: Ha3BaHUE, 001acTh
MPUMEHEHHUSI, CIIOCO0 XpaHEHUsI, CIOCO0 TPAHCIIOPTUPOBKH.

8. aymutopus (OnmucaHHWE) MpPH COCTABJISAIONIMX: BMECTHUMOCTh, Ha3Ha4YCHUE,
COCTABJISIFOLIME, MECTOHAXO0K]ICHHUE.

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



IIpakTHyeckune padborsl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JAJI OCBOCHUSA:

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

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananusupoBaTh CO3/laBaTh MpaBWiIa JUIsl MPOBEPKU

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

3auamm AJIA BBIIMMOJIHEHUSA U METOANICCKUEC PEKOMECHIaAIUU

B kadectBe mpumepa Oyaer paccmMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKPETHOM cMapT(hoHe') i Ha ee OCHOBAHHH COCTABJICHA TIEPBasi BEPCHS
b3.

[lepen nauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh IPEAMETHOMN
obnactu. W, myist Toro 4To0bl MOTOM HE OBLIO CIOXKHOCTEH ¢ ee (popManu3anuei,
HEOOXOJIMMO OMNpPEAEIUTh KAKUMHU CYHTHOCTSAMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 310 cymHoctu Moaenu RDF [1, 2] u s3eika OWL [4], T.x. MHOTHE
CUCTEMBI U OMOIMOTEKH, B TOM uucie Protégé mojmepKuBaeT 3T CTaHIAPTHI, U
OHM SIBJIAIOTCS HanboJjiee pacpoCTPaHECHHBIMU.

Crout cpa3zy ormeTtuth, uTto Mojaenb RDF sBasercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HbIMU CHHTAaKCHUCAMHU, peanu3ytomux ee [1].

OWL Taxxe MOXeT ObITh NMpeoOpa3oBaH B HECKOIbKO HOTALMA U B JIIOOOH U3

! https://www.dns-shop.ru/product/052629b36213330/62-smartfon-samsung-galaxy-s9-256-gb-
fioletovyj/characteristics/



s31k0B RDF [4]. KoHKpeTHBIE CHHTaKCHUCHI OymyT OOCYXKIAThCs TO37HEE U BCE
MIPUMEPHI, OTIMCAHHBIE HUKE MOTYT UX HE TIPHUICPKUBATHCA.

Ontonorust B pamkax monenu RDF mpenmnonaraer ompeneneHue JHOObIX
MOHATUH TPEIMETHOW 00JIaCTH B BHJIE TPOEK: CYOBEKT — MpPEIuKaT — OOBEKT.
MHuoxecTBO Takux Tpoek oOpasyer rpad mnoHsATud. CyOBeKTbl U OOBEKTHI
UHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTUPOBAHHOIO rpada, a MpeauKaThl Kak
ero Ayrd (¥ ONpeAeNsIOT OTHOIICHUS MEXAY CYIIHOCTSAMH). BepmuHbl MOryT
OBITh CJIEAYIOIIUX TUIIOB: PECypC, ITycTasi BEPIIMHA.

Pecypc ommchiBaeT HEKOTOpOE MOHATHE PEaTbHOTO MUpPA U pa3AelisieTcs Ha
CCBUIOYHBIE pecypchl W cKasgpHble. CCBUIOYHBIE PECypCchl — 3TO HEKOTOpHIS
MOHATHUS, KOTOpPbIE MOTYT UMETh XapaKTEePUCTUKU (Hampumep, cMapTdoH,
cmapthon SMGI965FZPHZER, »skpan). TakuM TOHSATUSM MPUCBAUBACTCS
riobanbHblii  yHUKaTbHBIN uaeHTHdukarop IRl (Internationalized Resource

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

TaKHE€ PECYpChbl MOTYT HAxXOJWUTHCS KAaK Ha MecTe CyObeKTa, TaKk M Ha MeECTe
00BEKTa B 3aBUCUMOCTH OT NpeAUKaTa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJSIOTCS NPOCTO 3HAYEHHUEM ONpeleiaeHHOro Tuma. COOTBETCTBEHHO, TAKWE
pecypcbl MOTYT HaXOAMUTCS TOJIbKO Ha MecTe oObekTa. Ho, mpu 3ToM uist HUX
MOKET OINPEAENATHCS TUM U JJI1 CTPOKOBBIX 3HAUEHHIN MOKET OMPEEATHCS A3BIK.
Hampumep, s Hamield mpeaMeTHOW OOJAacCTH TaKMMU CYIIHOCTSMH MOTYT
ABIAThCA: 6.2 (KOHKpeTHas auaroHanb skpaHa; float), «Samsung Galaxy S9+—
(opurrHaJIbHOE Ha3BaHUE; string); «4epHbIA~(@ru (IIBET; String; pyCCKUii).

Takxke HEOOXOOUMO OTMETHUTh, YTO «IPEAUKAT " TaKKe MOXKET OBITh
«CYOBEKTOM ™ WJIK «0O0BEKTOM ™ B paMKax JIPYyTrux TPOeK. ITO HE0OXOAUMO YTOOBI,
HaIlpuMep, ONUCaTh OrPAaHUYEHUS JAHHOTO OTHOLIEHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eil. Kak BUHO M3 KOHUEMUUUA MOJIENH, NMPEAUKAT MOKET CBA3BIBATH TOJIBKO 2
pecypca. Ho, 310 pemaercs ¢ NOMOLIBIO BBEAECHUS MPOMEXYTOYHOW BEPIUHUHBI U

paszieieHueM CBSI3M Ha HECKOJIbKO OuHapHbIX. [lpu 3TOM BepmmHa He Oyzaer


http://myontololgy.org/goods#phone1

MPEACTABIATh MOHITUE PEATBHOIO MHUpPA M €l HET CMbICTA JaBaTh YHHUKAJIbHbBIN
I00ANBHBIA WIAEHTU(UKATOP, JOCTATOYHO JIOKAIBHOTO JIJII COCTABJICHHS TPOEK.
MIMeHHO N7l TakuX BEpILIMH M BBeAECH oOcyxaaemblil Tum. Ilpu sTom He Bcerna
OYEBUJHO CTOUT JIM BBOAUTH JJISI TOM WJIM HHOM CYHIIHOCTH TIJI00aNbHOU
uneHtudukarop. Hampumep, KOHKpeTHbIi cMapToH oOnamaer  psaaoM
XapaKTEepUCTUK AUCIUIeS W ObUJIO PEHIeHO BBIICIUTh AUCIUIEH KaK OTIEIbHYIO
cymHOCTh. [Ipy 3TOM 1151 HAC OH SABISETCS HEOTHEMIIEMON YacThi0 cMapTQoHa, a
MIPOU3BOAUTENb CMApT(POHA MOKET CTaBUTh Pa3HbIE MOJENU JUCIUIES OT Pa3sHBIX
MPOU3BOJIUTENICH MPU YCIOBUU COXPAHECHUSI XapaKTEPUCTUK. Torma MokeT ObITh
1€JeCO00pa3HO HCMOIb30BATh IMYCTyH0 BepuMHy. C JOpyroi CTOpPOHBI, €CIU
MIPOU3BOUTEIb IPUCBOMI IAHHOMY JIMUCILICIO ONPEACIICHHBIN KO, TO MOXKET ObITh
1eecoo0pa3Ho BBIICTUTh €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJICH U Ha
npyroit cmaptdoH, a Takxke OyAeT MpoIle pealru30BbIBATh, HAPUMEP, 3aMPOCHI
JUISL OTIPENICTIEHUSI CEPBHUCOB, TI€ €CTh B HAJIMUMU JaHHBIN nuciuieid. s mpuMepa
MyCTON BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «pa3pelieHue™ y KOHKPETHOIO

JIUCIIIeS:

SM-D-G965FZPHSER pa3pemienne _x
_X Topu3oHTalb 2960
_ X BepTukaib 1440

JlaHHbIE TPOIKK OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

pa3geweHue rODU30oHTa b

SM-D-G965FZPHSER 25960

» 1440

BEeDTUKalb

Puc. 1 I'pad, onuceiBaromuii pazpenieHue aucruies

CTouT OTMETUTH, UTO JAaHHBbIE MOHATHUSA TaKXKE MOXHO OBLJIO OMHCATh C
UCTIONB30BaHUE 2 CBS3EH «paspelieHue rop—, «paspemeHue Bep— u 0e3
IPOMEKYTOUHON BEpIIMHBI. UTO MOKa3bIBAET, YTO CO3/aHNE OHTOJIOTUU OCTACTCSI
BapHAaTUBHBIM MPOIECCOM, 3aBUCAIIUM OT KOHKPETHBIX LEJeH W MpearnouTeHHit

pazpaboTuuka.



Kak mnpaBuno IRI pecypca coctoutr wu3 wuzaentudukaropa b3 wmm
IPOCTPAHCTBAa HMMEH M HUAEHTU(UKATOpA IOHATHA B HeMm. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, Moxer o3Ha4aTh, YTO OMNKWCHLIBAETCS

MOHSITUE «phonel— B b3 TOBapoB C uaeHTU(PUKaATOpOM
«http://myontololgy.org/goods#—. UtoObl He mnHcaTh KaXKIbIH pa3 TOJHBIN
unaeHtudukarop b3 wiM npocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoOXHO 3ammchiBaTh «mo:phonel—, rae moxy «mo:— Oymer
noapazymeBarbes nmoiHselil IR B3.

Cranpapt RDF BBOZUT HE TONBKO KOHUEIIHIO, HO U 3 MPOCTPAaHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT TUIBI, KOTOpPbHIE
MOXHO HCIIOJb30BaTh B OHTOJNOrusix Ha Oaze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemienue aucries Mo
TOPU30HTAJIM MOTJIO OBITH OINKUCAHO CIEAYIONIMM 00pa3oM: X TOPHU30HTAIIb
“2960”"xsd:integer. OcHoBHble moOHATUS u3 rdf, rdfs, xortopeie OyayT
UCIIOJB30BaThCA B paMKax JaHHoOUW pabotel: rdfs:Resource (monsitue pecypca,
ommucanHoro panee), rdfs:Class (monstue kimacca), rdf:Property (monsitue
otHomienus ), rdfs:subClassOf (oTHoIIeHHE, KOTOPOE ONMpeneNsaeT «CyOheKT ™ Kak
noakiace «oowekra™), rdfs:subPropertyOf (oTHomieHuwe, kKoTtopoe ompeaeisieT
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBJISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOILIIEHUE, OMpEAesIoNniee 00JacTh OMNPEACNICHUS APYroro OTHOIICHHS),
rdfs:range (oTHOIIIEHUE, ONIPEAEIIAIONIee 00JaCTh 3HAYCHHS JPYTOr0 OTHOIIEHUS),
rdfitype (OTHOLIEHHE, KOTOPOE OMNpeaensieT «CYOBEeKT™ KakK HK3EeMIUIP
«o0BeKTa ™).

OWL sBnsieTcs cTaHIapTU3UPOBAHHBIM SI3bIKOM CO37aHusl OHTosoruid. OH
MMeeT HECKOJbKO BapHaHTOB CHMHTaKcHca (B TOM uuciie (yHKUHUOHAIbHBIN), a
Tak)ke MOXKET ObITh TpeoOpa3oBaH B robor n3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciydae OoH OyJeT WHTEPHPETUPOBATHCSA Kak
HaacTtporka Haa RDF, koropasg yTO4YHsS€eT MOAXOA K CO3HAHHUIO OHTOJIOTHH,
pacImmpseT BO3MOKHOCTH MOJICTTH ¥ BBOJWUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA

UMEH owl).


http://myontololgy.org/goods#phone1

b3, co3pmannbie ¢ ucnonb3oBanuemM OWL mpeamnonaraioT, 4To Ha HUX
MPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMMPOTUBOPEUUBOCTH b3,
BBIBECTH HOBBIE OTHOILICHMUS.

B cBsi3u ¢ 3TUM onucaHWe OHTOJIOTUU MOKHO Pa3/IeIuTh Ha:
1 CymnHoctu. Bce mnonsTusi, onucaHHele paHee B pamkax RDF, a Ttaxxe
HEKOTOpble HOBbIE 13 OWL;
2 Breipakenus. Onucanve MOHATHSA Yepe3 KOMOMHAIIMIO MHOXKECTBA JPYTHX
cymHocTel. OTHUM U3 OCHOBHBIX IPUMEPOB IPUMEHEHHUS SIBIISIETCS ONPENCICHUE
Kjacca yepe3 BblpakeHue. Hanpumep, «Kamepodon— — 310 TenedoH, KOTOPHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHuEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHCIO™ — 3TO OOBEAMHEHHUE MHOXKECTB LIENBIX YHCEI W YHCEN C
JpOOHOM YacCThIO.
3 AkcruoMbl. TOYHO HW3BECTHBIE TMOJIOKEHHUSI U TOJOKEHUS, KOTOPhIE BCEraa
JTOJKHBI OCTaBaThCs MCTUHHBIMH. Hanpuwmep, Ha OTHOILICHUE
«mioTHocThlIMKceneii—~ MoOryr OBITh HAJOXKEHbl OrpaHWYEHUsS Ha 00JacTh
OTIpEIICHUsT — DK3EMIUIIP Kiacc «Jlucmeli— u 00acTh 3HAYCHUS — «IIEI0e
yucno—. Ilpu stom ecnu B 6a3e 3HaHui Oyner Tpoiika «G mioTHOCThlIukcenen
529, TO 3TO MOXKET MPHUBECTU Kak K ommoke (eciu G TOYHO HE MOXKET SBIATHCS
AK3EMIUIIPOM Kiacca «Jlucmiei—), Tak U K BBIBOJY HOBOrO OTHOIIeHUS «G
rdf:type ucneii—.

Kak yxe Obuto ckazano Beimie, OWL noGaBiser HOBbIC TOHSATHS U
akcuoMmsbl. [{ns qaHHO#M paboThl HEOOXOIUMBI CIIEAYIOIINE TTOHSATHS:
1 owl:Class. Ananornuno rdfs:Class;
2 owl: Thing. Knacc, sBistroriuiicss mpeIKoM BCeX KJIacCOB. AHAIOTUYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. Ilonknacc otHomenui (rdf:Property), cBsi3piBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonknacc otHomenuii (rdf:Property), cBsizpiBaromumx pe-

cypc ¢ IRI u nmurepan;

5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu



object/data property, siBisirorieecst mpeakoM Beex Object/data property;
6 owl:FunctionalProperty. Kinacc oTHoIeHH, TPUMEHSIEMBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIIECTBOBAThH JIBA TPHU-
wieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnble cymHocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, ekIapupyolee, YTO IK3EMIUISIP CyObeKTa-
KJ1acca He MOKET OBITh OJJHOBPEMEHHO SK3eMIUIIPOM 00beKTa-kiacca. T.e. B
OHTOJIOTUY HE MOXET CYIIECTBOBATH JBa TpuiuieTa «X rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasusie knaccsl U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOTUMBIE IS COCTABIICHUS BhIpaXeHH. by yT onuchiBaTh
npu nossiennn (owl:members,, owl:unionOf u T1.71.)

Tenepsp, KOTa CYIIIHOCTH, KOTOPHIE MOTYT OBITH UCTIOIH30BaHbI, 0003HAYECHBI,
MO’KHO CIJTaHUPOBaTh 00IIee onucanue npeameTHon odaactu. OHO pa3zesieHo Ha

OIIMCAaHHUC KJIACCOB, 9K3CMILIISIPOB U OTHOILICHUH MCKIAY HUMHU (pI/IC. 2) H OIIMCaHHuC

caMUX OTHOILIEHUH (puc. 3).

SM-G965FZPHSER

—» owl:Class 2018

rof Bbinycka

“—
5 rdf:type tare K®g npoussoguTens
&[] Tosap SM-G965FZPHSER
(@]
-9 rdfs:subClassOf ™
0 SM-D-G965FZPHSER
£ CmapTdoH
o rdfitype AnaroHans TEXHOMOrnA 4acTtb
= 3KDa 3roT! HUA 3KPpaHa
L— YacTb TOBapa uper AMOLED
2 v P _ Exynos 9810
— 6.2 paspeweHne ue
| Oucnnewt O 3KpaHa ZHamaH KON-8O

16 anep

nuKkcenei 8

paspelleHne yactoTa pabpToi
BEPTUKA/Nlb  MPOLLECCOPayTLL

| rdfiype [2.9,1.9]
—— [poueccop 2960 1440

L—— AKKymynatop

paspe ne
n3opTanb

—— Kamepa 529

rdfs:subClassOf

Puc. 2 ®parment rpada, onuchIBaOMIETro KIacChl, DK3EMIUISIPHl U UX OTHOIIICHHS B

paMKax omucaHusi cCMapTHOHOB



owl:Property

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

rdfs:domain rdfs:range \

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

L—» ‘-IaCTbTO?/ paspelleHune
Kopg npoussoautena  —
/ rdfs:range
— un <
qucnosae TeXHONOMA U3roToBEHMUA Paspewenme
rdfs:range 2kpatia
ysiidlonbii 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 mnpuBeneHHOro (parmMeHTa KiIaccOB BbIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBap», «CMapTdon». Takxke BblAIEHb HEKOTOPbIE OTIEIIbHBIE COCTABIISIONINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJIBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIe OOJbllIeé BCEr0 HMHTEPECYIOT IOKyIarened M Haumbosee IEHHbl INpU
o0paboTke nHpopManuu 0 ToBape. OcTanbHbIE XapaKTEPUCTUKH OYAYT 3a/1aBaThCs
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUH B KauyecTBE MpUMepa TaKUX OTHOLIEHHH MOXKHO BHUJIETh: «TOJ
BBIITYCKa», «KOJ Mpou3BoAUTENs»). CTOMT OTMETUTb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanpl B aOCTpaKTHOM BHJIE U WX KOHKPETHOE 3aJaHHE
OyZneTr 3aBHCETh OT HCHOJb3YEMOr0 CHHTaKCUCa W/MIM  BO3MOXKHOCTEH
WHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax mpuBeAeHHOTO (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo n30OexaHue H3IUIIHEH KOHKpeTH3alMH (IIpU

peanu3anuy pas3fefieHHe JenaeTcs OuYeBHIHBIM 00pazoMm). B pamkax mpsmbix



HaCJIEeTHUKOB «owl:Property» BblneIeHbI THUIBI BO3MOYKHBIX OTHOLICHHM: «4acTh)
(1151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(IaHHBIE CBOWCTBA ONPEACNSAIOT TPYIIY CBOWCTB, OOBEAMHEHHBIX OOIICH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yhOpouieHus: JanapHeimeit oOpabotku. I[lom TEKCTOBBIMH MMOApa3yMeBarOTCs
KOHKDETHBIE 3HA4YEHUsS, KOTOpPhIE IOTOM MOTYT OBITh MpeoOpa3oBaHbl B
nepeyucnseMbiii Tun. B pamkax CBOOOAHBIX K€ OMHCAHUA MOTYT COJEP>KaTb
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3aMHCAaHHYIO Pa3HbIM 00pa3oM
U T.A.), «unknown» (Tpymma XapakTepUCTHK, N00aBIISIEMbIX aBTOMATHYECKU B
nporiecce cOopa wuHPopmMaluu, JUIi  KOTOPHIX HEBO3MOXKHO  OINPEICIUTh
IPUHA]JIEKHOCTD K paHEe OMMCAaHHBIM IpyIIaMm).

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

T.k. onKcanue NOKHO MOApPa3yMeBaTh BOZMOXKHOCTh cOOpa HH(pOpMaluu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Npu
3TOM OyJAeT NPOUCXOAUTH 100aBIEHUE HOBBIX CYLITHOCTEM:

1. IlosyunTh € AETAJIBHOM CTPAaHMIBI TOBAPA CIMCOK XapaKTEPUCTHUK B BUIE
«Ha3BaHHE
— TEKCT» U JIPYTrUX HEOOXOAMMBIX OTAENBbHBIX IMOJIEH (CChLIKA, KOJA TOBapa,
KaTeropus u T.1.);
2 [IpousBectTn mouck mnoakiaacca kimacca «ToBap», COOTBETCTBYIOIIETO
KaTEerOpUM PacCMaTpuBAEMOro ToBapa. ECIu He HalIEH, TO CO3/1aTh,
3 Co3parp 3K3eMIUISIp MOJIYYEHHOro B I.2 kiacca (iokanbHass 4dacTth [RI
dbopmupyetrcs kak «Kox mnpousBoauTens» win kak «Koxg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaK0M XapaKTEPUCTUKA
4.1. TlpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHCAHUS KaKOro-To M3
noakiaccoB knacca «Hacts ToBapar. [loakmaccsl knacca «Hacte ToBapa», a

TAKKC OTHOLICHH:, CBA3aHHBIC C HUMHU 3a/IaHbl 3apaHCC U HC U3MCHAIOTCS B



nporecce coopa uHGopMau. s KaKA0ro U3 TaKMX KIAcCOB 3aJar0TCs

CIHCKHU TOJeH U mpaBwia uX npeodpazoBanusi. KoHKpeTHbIE pealn3anuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJYYUTh SK3EMIUISIP (a MpU OTCYTCTBUU CO3JATh)
COOTBETCTBYIOIIEH yacTu (popmupoBanus JokaibHOU yacTu IRI st Takux
yacTel Takke mponucaHo B mpaBwiax u3 1. 4.1.). nsg momaydeHHOTro
AK3EMIUISIPA 337aTh OTHOLIEHHWE, CBA3BIBAIOLIEIO €ro C pacCMAaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHUTCS, TO HAWTH OTHOIIEHHE IO UMEHHU XapaKTEPUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKMM MMEHEM KaK JI0YepHEEe CBOMCTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3arh
DK3EMIUISIp TOBAapa C pPacCMATPUBAEMbIM 3HAYEHUEM XapaKTEPUCTHUKU
MOJYYEHHBIM OTHOIIEHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOIMYECKOro Mmoaxoaa. B orimuum ot

PESIIUOHHON MOJIETH, B JI0OOOM MOMEHT JIETKO MOTYT OBITh J100aBJICHBI HOBBIC
OTHOUIEHUS, IPOU3BEAECH NIEPEHOC UX B APYTYIO IPYIITy, IPOU3BENCHO 3alaHUE UM
HOBBIX orpaHudeHuil. Takxke padoTa ¢ ONMKMCaHUEM MPEAMETHOW 00JIACTH B IEJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WM JH000M MHTepecytoniel Hac mozaenu. [Ipu
ATOM M3MEHEHUs, KaK MPaBWJIO, HE BEAYT K JIOJITOMY OXHUJAAHHS (T.K. YaIlle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TosryuuB oOuiee HepopMaIbHOE OMUCAHUE MOJETH, MOKHO MPUCTYyNaTh K
ee (popmanuzanuu u peanusauu b3 ¢ ucnonb3oBaHMEM KOHKPETHOTO CHHTaKCHCa
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HAeNaTbCid MapauiebHO C
UCITOJIb30BAaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TOCJIE  3allyCKa  CHUCTEMbl  HEOOXOAMMO  3a/1aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wugeHTUdUKATOP TaKXKEe OMpenenseT W 0a30BbII
npedukc. Jns U300paKEHHON OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3IaBAEMBIX

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



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

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

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

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

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

File Edit View Reasoner Tools Refactor Window Help

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

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

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

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

ENEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

Convert to primitive class Ctrl-P

e P

Convert to defined class Ctrl-D

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

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

n00aBJICHUS UepaAPXUU MTOAKIACCOB/TIOIKIIacca JIJIsl BBIICIIEHHOTO KI1acca)

Jlanee HEOOXOIMMO CO3JaTh Hepapxuio KiaccoB. s 3Toro HE0OX0aAUMO

BBIJICNIUTh KJIACC, TMOJKIAcCCaMUd KOTOpOTO OyAyT BEpXHHE KIJIACChl Halen



uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocme 3Toro BBI3BIBATH
KOHTEKCTHOE MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpath myHKT «Add
subclasses» (puc. 5r). Kinacchl Takke MOTYT J00aBJISITHCSA 110 OTHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOsSIBIS€TCS OKHO
n00aBiieHUs MepapXuu nojakiaccoB (puc. 6). Kaxaas BBeeHHas CTpOKa B TAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (myTeM J00aBlIEHHS B OHTOJIOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRl co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onHToONMOrMuU}#{00paboTanHOEe MM Kiacca}» (B pamkax
00pabOTKH MMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpolena Ha « »);y —
IRI ponurensckoro kmnacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3amaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTaJIbHBIX (OTCTYIHI 3a7aeTcs Kak « Taby).
[Tocne nHaxatus Ha «Continue» MOSBISIETCS OKHO, MpEAJiaramollee co3aaTh s
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHomIeHus «owl:disjointWithy. [J{ns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

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

ToBap
CuapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJIATOP
Kamepa
Npoueccop

Paspemesue|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxkHO co3maHus HepapXHuu MOJKIACCOB B cucteMe Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBieHne U oauH w3 cuHTakcucoB OWL/RDF. Jlns BbIiBoja
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepelitn Ha Hee (puc. 7). 37ech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABICHUS  TO3BOJIUT HAaM  yBUJETb KAaKM€ HMEHHO  TpPOWKH
WHCTPYMEHTAJIbHAsA CHCTEMa CO3/1ajla Ha JaHHBIM MOMEHT W Jy4dlle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPBIX CIIydasiX MOBEJICHHE CUCTEMBI MOKET OBbITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHUE MO ymMod4aHuto). [ns aroro
HeoOxoauMo coxpaHuTh oHrtojoruto (File -> Save As). Ilpu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v . H - e
" Bl (B %A04A4 [R6[Q @@ @ b
PaspelweHue
- © Tosap
s d1acTL_toBapa i ; ~;
! Tosap l'* . [ ) Paspewenne ] @ Yacrs_tosapa |
e =23 e = - B iy
& Kamepa ] [ & Axkymynstop ] [ Mpoueccop ] [ CmaprdoH ] [ [ucnnen

Puc. 7 Bknagka «OntoGraf» B cucteme Protégé

OTKpBIB NOJyYMBIIMICS (haiil MOKHO YBHUJETh NPUBEICHHBIN aaliee
TeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUAMH, OOBSCHSIIOIUMU
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

# «.» SABIISICTCS CHMBOJIOM Pa3aACIINTCIIEM TPOCK

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

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

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

#T.e. aT0 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 )] .

[IpeoOpa3zyemM TMOCHENHIOIO 3amuch B BUJ TPOCK JUIsl €€ TOHUMaHUA,
YYHUTBIBAas 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIE Y3IbI; «()» — IO3BOJIACT
3a1aBaTh CIUCKU (i1 3amanus cnuckoB B RDF ecth cienmansablil kimace rdf:List
u otHomreHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_Xxowl:members _y.

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



_erdf:type rdf:List. _e rdf:first : Iucmeti . _y rdf:rest | .
_l rdf:type rdf:List . _| rdf:first :Kamepa . _y rdfirest k.
_k rdf:type rdf:List . _k rdf:first :ITpomeccop . _y rdf:rest rdf:nill .

OT0 TakkKe MOXET OBITh 3amucaHo B  (PYHKIHMOHAIBHO

DisjointClasses(

:Axkymynsarop :ucreit :Kamepa :IIporeccop )

CTHIIC:

[lormmaHnue CTaHAApPTOB M CHHTAKCHca oOOJierdaer maidbHEHIIyro paboTy ¢

OHTOJIOTHEN (B OCOOEHHOCTH palOTy € 3alMpocaMu U PEeIaKTUPOBAHHE OHTOJIOTHH

u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE

uHTepdelica He Bce onepanuuu (B YaCTHOCTH, HET BO3MOKHOCTH SIBHOTO CO3JIaHUs

IIYCTBIX Y3JIOB, HO IIpH 3TOM CHCTCMA B COCTOSAHHMH HUX IIOHATH B OOJILIIMHCTBE

cnyqaeB). Taxxe cTout OTMCTUTD, YTO MHOTHIC OITMCAHUA TAK NN MHAYC ITPHUACTCA

IMUCATb CaMOCTOATCIIbBHO B COOTBCTCTBUU C OIIPCACICHHBIM CHHTAKCHCOM (deﬁned

classes, CJIIOKHBIC OI'PAaHHMYCHHUA Ha II0JI MW T.A. PCAIM3YIOTCA B CHCTCMC C

ucnoas3oBanueM Manchester Syntax [7]).

Hanee neooxoaumo 3aaath Object Properties. OHuM 3a7at0TCs aHAJIOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology  Entities  Individuals by class DL Query OntoGraf

|Individuals | = mowl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tor

Annotation properties  Datatypes  Annotations Usage

Data properties

Classes  Object propertiesd

Annotations

Cbject property hierarchy: owl:topObjectPrope 211 = ] X]

"~ 3§ Asserted ~
Add sub-properties...f_
@)

Functional Equivalent To

Inverse ful

SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct s reasonar from the Reasoner menu (¥ Show Inferences




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

KHOIIKa J100aBJI€HUS UEPAPXUU OTHOIICHHI)

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

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

OnUCcaHUM U J00aBUTh HOBYIO 3amuch (puc. 90), BHIOpaB COOTBETCTBYIOIIUI

KJ1acc cyurHocten (puc. 9r).

4acTb

File Edit View Reasonsr Tools Refactor — :
% o R Data restriction creator _ Class hierarchy |
T, oods (b myeniobaes om0 | (Class expression editor | Object restriction creator |
Active ontology Entities | Individuals by “* © = Asserted -
Individuals v © owl:Thing
Annotation properties  Datatypes ;f‘?’pe‘”e""e
Data properties J ,
Classes Object properties "
T= G| Asserted ~
v-mowl:topObjectProperty
acts |
= pa3pelleHue
OK Cancel
Transitive = gwi-topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6

B

“Tosap

Ranges (intersection) +

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

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

Irreflexive

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

OIIPCACIICHUA, I' — aKTHUBHAA BKJIAAKAa HCPAPXHMM KJIACCOB IIpU 3addaHHUH obnacTu

ompe/elIeHUs] CBOICTBA)



[Tpu 3TOM BO3MOXKEH HE TOJIBKO BHIOOP M3 CYIIECTBYIOIIMX KJIacCOB, HO H
3alande uepe3 BbIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCSI OJHUM U3 TIPUMEPOB, TJ€ TPHUACTCS
ucnosib3oBaTh Manchester Syntax, a He pocTo rpaduueckuiit uHTEpdeiic).

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

TEKCTOBOE

KOJI TIPOW3BOJIUTENS; IIBET 3asBJICHHBIA TPOWU3BOJIUTENIEM; CETh 2g;
ceTb 3g; uactora lte; dopmar sim KapThl, TEXHOJOTHS W3TOTOBJICHHS DKpPaHAa,
MaTepuan KopIllyca; 3aluTa KOpITyca; 3allluTa »>KpaHa; CTENEHb 3alllUuThl;
OllEpallMOHHAsl CHCTEMA; IPOU3BOJAUTEND IPOLIECCOPa; MOJENb IPOLECCOpa;
KoH(purypamus nporeccopa; rpaduuecKkuii yCKOpUTENb; TUIl BCIBIIIKH OCHOBHOM
KaMepbl

YHCIIOBOE

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

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHOW KaMeEphl, ONTHYECKas CTaOWIM3aIlus
OCHOBHOW KaMephbl; HaJIMYWEe BCIBIIKH (DPOHTANBHOW KaMephbl; HAIWIUE
0ecrpoBOAHON 3apAIKH

CBO0OOIHOE



KOH(UTrypamusi Tporeccopa; IaT4UKd; OCOOCHHOCTH OCHOBHOMW
KaMepbl; KOMIUICKTAIUs; OMOMETpHUYECKast 3aIIUTa; OCOOCHHOCTH
Jiist HUX Takoke HeoOX0IUMO 3a1aTh 00J1acTh ONpeieeHusl U 00JacTh 3HAYCHHUS.
CTOUT OTMETHTD, YTO JIJIsl BEPXHHUX CBOWCTB B UEPAPXUU OYET 33aBaThCS TOJIBKO
o0nacTe 3HA4YeHHUs, T.K. TaKHE OTHOIICHUS KaK «YHCIOBOE» MOTYT CBS3bIBATH
110001 «cyOBeKT», HO TOJNBKO ¢ uncioM. OKHO 3aaHue o0nacTh 3HAYEHUS Ui
data properties oTnu4aercs OoT aHaJIOrMYHOTO i object property (puc.10). s
CBOWCTB «YHCJIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOTMYECKOe» 00JacTb
3HAUEHHUA 3a/1a€TCs C UCIOJIb30BaHMEM BKIIaku «Built in datatypes», Ha koTopoi

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

4YMC/I0BOE X

}Data range expression
'Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:.dateTimeStamp
® xsd:.decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Oxno 3amanus ob6iacTu 3HadeHus s data property B cucteme Protégé

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

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



Manchester Syntax. Pa3bepem HekoTopble u3 CBOMCTB. DopmaTrbl CUM KapT
cranpaptu3upoBansl: IlomHopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). IlotomMy MOXHO 3a/1aTh

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

'Data range expression
‘Built in datatypes J

{'|1F;'l’ ll2FFll, IISFFII, H4FFI|’ IIE-SIMH}

OK Cancel

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

Kak BuIHO, myig omucaHusi 00JIaCTH 3HAYEHUM CO3/1aeTCsl MYyCTOM Yy3e,
KOTOpBIN SIBIIsIETCA TUIIOM AaHHBIX (9kx3emruispom rdfs:Datatype) u  ero
DK3EMIUISIPHl MOTYT TPUHMMATh 3HAY€HUs W3 3aJaHHOrO CHHucKa (3a cuer
ucroyib3oBanus otHomeHuss owl:oneOf). Tlpu mcrmonp3oBaHUKM OTpaHUYCHHMN Ha
data property mycroii y3em rdfs:Datatype co3maercs Bcerma, malbHEUINE
KOHCTPYKITUU 3aBUCAT OT BBEJICHHOTO pa3pabOTYMKOM. PaccMOTpHM BO3MOJKHBIE
KOHCTPYKITUH JIJISL 3TOTO TOJIs TOApOOHEe:

1 {} — 3amaer crucok 3HAYEHHUH, B paMKaX KOTOPhIX MOTYT OBITh TOJBKO CKa-
JISIpHBIE 3HaUYCHMS (BO3MOYXKHO MCITOJIB30BaTh 3aJlaHUe THUIA JaHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

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



3 JIto6oe ckansipHOE 3HAYCHUE

4 [ — orpanuvenue Ha 3Ha4YeHHWE, KOTOpBIE HIYT IOCIE THUMA 3HAYCHUS.
Hampumep, xsd:interger[> 0] COOTBETCTBYET LIEJIBIM CTPOTO MOJIOKUTEIBHBIM YHC-
gaMm. OrpaHudeHHs] MPOIHUCHIBAIOTCS B HEOTPAHUYECHHOM KOJUYECTBE depes
3amsTyto, Hamnpumep: xsd:integer[> 0 , < 100]. OrpaHudenusi, KOTOpble MOTYT
MOHAJ00UThCS B paboTax: BCe 3HAKHM CpaBHEHUA (>, <, >=, <=), IpoBEpKa CTPOKHU
0 peryiasipHoMy BbIpaxeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxomumo
OTMETHUTb, YTO PETYJSPHOE BBIpAXKEHHWE B TaKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEH CTPOKH, a HE WIIET MOJOOHBIE BXOXKIEHHUSA. T.e. aHAJOTUYHO BBIPAKCHHUIO
«0-9]{4}%» B 0OBIYHO¥ cHUTyaIIHN).

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

PaccMoTpum  cBOMCTBO «roji BbIMycka». OH JOMKEH OBITH IIEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM HEe MeHbIUM 1973 wunu uensiM He Oosee dYem
JIBY3HAQYHBIM 4YHCIIOM (B clly4ae, €CJIM YYHUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHon 3amucu «20», «21», a He nemaeM IpeoOpa3oBaHHME 3apaHee).
[Tonp3ysich HOBBIMM BO3MOXXHOCTSIMM, W3MEHHUM 00JacTh 3HAUYCHHUM CBOMCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amamum
CBOMCTBY «Toji BbIyckay orpanudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpaxkeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

‘ron_Beimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :gucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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



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

Cozpmatorcss 2 mycThix y3na ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopeie o0beaunstoTcss B RDF crmcok (rdf:List uepes
cokpaiieHHoe omnucanue «()»). Jlaiee co3maeTcs HOBBIM MyCTOM y3en — THI
JAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopble coeauHsETCS
oTHomeHreM owl:withRestrictions ¢ co3maHHBIM paHee cHUcKOM. IloHOCTBIO
aHAJIOTUYHO CO37aCTCs €IIe¢ OJWH THIl JaHHBIX, OCHOBAHHBIH Ha integer, HO C
JIPYTUMU orpaHndeHusMA. [loce 3Toro co3maeTcs emie OANH HOBBIM THUI JaHHBIX,
KOTOpBIE ompesensercs kak odbenuHeHnue (owl:unionOf) coszmanHbIXx panee. U
MMEHHO OH SIBJISIETCS OOJIACThIO ONpejeNieHus Hamiero cpoiictsa. IIpu sToM mo
bakTy, co3JaHHBIE TUIBI WHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHS BO3MOKHBIX
3HAUYEHUN U MOTYT paccMaTpUBaThCS Kak MHOKECTBA.

Ha ocrampHbIe CBOWCTBAa OrpaHWYCHHS MOTYT OBITh  HAJIOKCHBI
aHanornyHo. Kak MuHMMYM HE0OXOJMMO 3amlOJIHUTh OOJIACTH OMNpPEACICHUS U
3HAUCHHUS JUII CBOWMCTB, CBS3BIBAIOIIMX YAacTH TOBapa M KOHKPETHBIC
XapaKTEPUCTHKHU («MaTepuaj KOpIycay, «KOIU4eCTBO saep» U T.1.). OcTaibHOe
Ha JJAHHOM JTarleé MOXXHO OCTaBUTh KaK €CTh U MEPEXOaUTh K dK3eMIuIsipam. OHu
co3naroTcs Ha Bkiaake «Individualsy. (puc. 12)

Ha panHON BKIaIKe SK3EMIUIAPHI CO3MAIOTCS MO ojxHomy. Jlist storo
HEO0OXOIMMO Ha)aTh Ha KHOMKY go0aBieHus (puc. 120) 1 BBECTU JOKATbLHOE UM
(Ha OCHOBaHMM KOTOpPOro ¢ ucrnosb3zoBanue IRl oHTonorum Oyner creHepupoBaH
nosbii [RI), monuerit IRl unu waerTHUKATOP ¢ UCHOIB30BAaHUEM TPEPHUKCOB.
CoznaguM 3K3eMIUISIp paccMarpuBaeMoro cMapt@ona ¢ uaeHtugukaropoM «SM-
G965FZPHSER». Ilocine Toro kak 3K3eMIUISIp CO3[aH, MOSIBISIETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxo1uMo 3a7aTh SK3eMILIIPOM KaKOTO Kjlacca SIBISCTCS CO3/IaHHas
CymHOCTh (TmoctpouTh oTHomeHue rdfitype). Jlns storo HEOOXOaUMO TO0OABHTH

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



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

— KHOTIKA CO3/IaHKsI HOBOTO SK3EMILISIPA)
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Classes Object properties
'

v x Annotations

@ SM-G965FZPHSER-DISP
® SM-G965FZPHSER-DISP-RAS

Description: SM-G965FZPHSER ElI=m X | Property assertions: SWM-G965FZPHSER (1= @] x]

Object property assertions

“Cmaptdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"kon_npousson

"QM.(RQRAF7P|

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

Puc. 13 OxHo onucanus sxk3eMIuisipa B cucteme Protégé (a — 3amanre OTHOIICHUS
rdfitype, 6 — 3aaH1e OTHOIIIEHUH C UCIIOJIB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHHH C MCIIOJIb30BaHKeM data property)

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

CO3[1alMM HOBBIM JK3eMIULIp Kiacca «/Jlucruen». Ilocne dero mmsa sk3emiuisapa



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

oTHo1ieHue (puc. 14).

SM-G9B5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property AJisi SK3eMILIsIpa
[Tocne aToro 3amaaum OTHOIIIEHKE B paszene data properties Ha IpUMEPE «KOT

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property SM-G965FZPHSER
LS ™ Asserted ~

Toawmia_nupniyva
== 3alUTa_3KpaHa

0L npovsEoaNTens

== KOH(UIypaLus_npouecce

== MaTepuan_kopnyca

= Monenh nNholieccona Type ®.. -

OK Cancel

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



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

:pa3penieHre BepTtukaib 1920 ;

:pazpenienue ropuszontaib 1080 .

HoBas cuHTakcuueckass KOHCTPYKIIMS «,» O3HA4yaeT, 4yTO IMOocje Hee Oyner
3aMKiCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEauKaT» OynyT B3STHI U3
npensinymen. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SIBJISETCS
HK3EMIUISIPOM M HE MyCcThiM y3ioM. OJHako, Ha JaHHOM JTane, NMpu yAalleHUu
ATOr0 OTHOIIEHHUs, B cucteMe Protégé He Oyaer BuaHa pasHuua. JlanpHelmee
OMKCAaHUE JOCTATOYHO OOJBIIOTO KOJMYECTBA JK3EMIUISIPOB U HMX OTHOIICHHMA
npole cjenarh HampsMyr B (ailie OHTOJIOTMH C HCIOJIb30BaHUEM JHOOO0TO
TEKCTOBOTO penaktopa. Ilpm 3ToM MOXKHO ObUIO OBl 3aMEHUTH HEKOTOPHIC
HK3EMIUISPHI Ha MYCThHIE Y3JIbI:

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

Cucrema OyaeT MOHUMATh TaKOe ONMCaHUE, OJHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCSl caM IK3eMIUISIp Kiacca «PasperieHue» u, Kak ciencTBue, He Oyner
BO3MOXXHOCTH PEIaKTUPOBAaHMUS €ro omucaHusd. [Ipm 5ToM Bce BO3MOXKHOCTH
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXKHBIMH. TeM HE MeHee, I OOJbIICH HArJSITHOCTH TP  OTKPBITHU
OHTOJIOTUM B CHCTEME, Jajee OyJaeT MpPHUBEACH TEKCT OK3EMIULIPOB M UX

OTHOILIIEHUH 0€3 MCITOJIb30BaHUS TAKHX IMyCTBIX Y3JIOB.

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

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



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

:popmat_sim_xkaptel "4FF";

:cTerneHb 3amuThl "IP68";

:oneparnmonHas_cucrema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_sim_KapT 2;

:00beM_oOmnepaTUBHON MaMsATH TO 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

‘MaKCHUMaJIbHBI_00BbeM KapThl_mnamsatu 16 400;

:MaTepuasl_kopmyca "meraut”, "crekno";

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

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

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

:KOMILIEKTAIS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM ajiantep, CKpenka Juist u3piiedeHus ciora SIM-kapThi,
HAyIIHUKH";

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

:ocobennoctu "ANT+, Texnonorust Dolby Atmos, kamepa Bixby,
KaMmeparepeBoauuK, cendumoku, crepeoguHamMuku oT AKG, HecheMHBIH
aKKymyJsiTop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :Tucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS;
"TEeXHOJIOTHMS_HM3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3amuTa_skpana "Corning Gorilla Glass";

:IMaroHajab_dKpaHa 6.2;

'TUIOTHOCTb_TUKcenen 529;

'KOJIMYECTBO_IBETOB_d2Kpana_miH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

:paspemieHue _BepTukaib 1920 ;

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

:IpOM3BOAUTENL Mpoueccopa "Samsung" ;

:mozenb_nponeccopa "Exynos 9810" ;

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

; JKOJIMYECTBO_siziep 8 ; :yactora_mporeccopa rri 2.9, 1.9 ;

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



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

‘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 CTaOMIM3alUsl OCHOBHOW KaMmephl 1 ;

:0COOEHHOCTH OCHOBHOW KaMepbl "cBepXOBbICTPBIN JaTUMK U300paKeH N,

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

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

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

<http://myontologies.com/goods#pa3pemienue kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:paspemeHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

<http://myontologies.com/goods#pa3pemenue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:pazpernieHre BepTukaib 1920 ;

:pazpemienne ropu3oHTasb 1080 ;

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

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

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

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

0.

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

:pa3pelieHre BepTUKaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

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

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

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

‘Hanm4uue OecrpoBOAHOM 3apsiiku 1 .



Tenepb OCHOBHBIC JaHHBIC BHCCCHBI 1 MOKHO IMPOBCPHUTH OHTOJIOI'MIO Ha HCIIPO

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

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck mexaHu3Ma BbIBOJa B cucTeMe Protégé (a — myHKT MEHIO C
NeHCTBUSIMH BBIBOJIA, O — BEIOpaHHBIN MexaHu3M HermiT, B — kHoIKa

3amycKa BbIBOJIA).

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

MIPUBECHHBIX BBIIIE JEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JOJIKHO.



B Inconsistent ontology explanation

@ Your ontology is lnconglstent which means thgt the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
| = Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconit explanstion
= If you think you know what the problem is, click Cancel to fix tre - — — -
onlology yourselr. Explanation for: owl: Thing SubClassOf awl:Nathing
® Some reasoners come with command line tools that will provide 3HaueHnebanna 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: sHayenuebanna ME®F
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 IpH 3aycKe MEXaHU3Ma pacCykJIeHUi (a — cooO1eHne
0
npobJieMax B OHTOJIOTHH C MPEJIOKECHUEM 00BSICHEHHS; O — OKHO OOBSICHCHUI; B
— UH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Takke, eciM BHUMATENbHO HW3YYUTh MPUBEACHHBIN BbIIe (parMeHT ¢
DK3EMIUISIPAMH  OHTOJIOTMM, TO Mbl HAMEPEHHO HE 3aJalid THMN JUISI TaKUX
cymHocterr kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sToM
YUTATENb BBINOJHSAJI BCE PEKOMEHAALNU M 3alOJHWI 00JacTh OMpENeNIeHUs AJis
TaKMX OTHOLIEHUH KaK «pa3pelieHue TOPU30HTANIb», TO MOKHO YBUIETh, YTO THII
Obl1 BhIBeAeH aBTomaruuecku (puc. 18). BriBegennwie (Inferred) nonsitus
OTMEYAIOTCS B cucTteMe Protégé kenThIM LIBETOM.

Hns ynoOGcTBa JnanbHeWIer oO0paOOTKH JOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBISETCS 4YacTbiO». OTO CBOMCTBO SIBJISETCS OOpPAaTHBIM K
«4acThb», 9YTO HEOOXOJMMO OTMETHTh B ero omucanuu (puc. 19a). IlpomuceiBaTh

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

(puc. 196).



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

OIIPpCACIICHHBIM KPUTCPHUIM.
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Puc. 18 BriBeneHHbIe 3K3eMILISIpHI Y Kilacca «Pa3pemenue» B cucteme Protégé
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3apanus
1 JIOOTHUTE CO3AaHHY0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapT(hOHOB
2 [To ananoruu, TOMOMHUTH Oa3y 3HAHUM JUII KATETOPUN «HOYTOYK» U «XOJI0-

JUJIBHHUK»

Cosnanue defined classes B cucreme PROTEGE

B 31011 paboTe OyayT cozmaHbl Kiacchl, oTHOIIEHUs «rdfitype» ¢ KoTopbiMu
He OyayT yKa3bIBaThCSi B SIBHOM BHJE, a OyIyT CTPOMUTHCS aBTOMAaTUYECKU B
npoiiecce BhIBojAa. Takue kiacchl B cucreme Protégé nasbiBatorcsa «Defined
Classes» («oObrunbie» Kiacchl HasbiBaroTcs «Primitive Classes»). s npumepa
OynyT peanus3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodony,
«UrpoBoit cmaprdon», «Cmaprdon ais puibmoBy, «CMapThoH I TOXOI0BY.
OTO MO3BOJUT 00pPa30BaTh B OHTOJIOTUU TPYMIbl SK3EMIUIIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJi AaibHEHIIen
00paboTKH.

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

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



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

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

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

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

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

20m).



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

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

2. <JIOKaJIbHOE€ MMs_CBOHCTBa> some <BblpakeHue>. [lo3Bosisier BbIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKAJIb-
HOE MMs_CBOWCTBA> C CYIIHOCTBIO, TOAXOASALIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OTrpaHUYEHMI, PACCMOTPEHHBIM paHee MpU 3aJaHud obsiacTh 3HaueHusa data
property. Hanpumep: «roa_sbimycka some xsd:integer»

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

4. <nmokanpHOEe MMsI_cBoWcTBa> exactly <komuuectBo>. Bce aKk3eMIUIsAphI, s
KOTOPBIX 33JaHO YKAa3aHHOE KOJMYECTBO YyKa3aHHBIX OTHolleHWW. Hampumep:
«roj_BbIMycka exactly 1»

5. <nmokanbHOE MMsI_cBoWcTBa> exactly <kommdyecTBO> <BbIpakeHue™>. Bce 3k-
3eMILIAPBI, I KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILLEHHM,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YrOJHO TaKHX
K€ OTHOUIEHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHUI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

6. </okaJibHOE MMS CBOMCTBa> min/max <KOJWUYECTBO> [<BbIpakeHUe>|. AHa-
JOru4HO exactly, HO MOKHO ObITh HE MeHee/He OoJiee, YeM yKa3aHHOE KOJIH-
YEeCTBO YKAa3aHHBIX OTHOILICHHUH.

7. <nokanpbHOE€ MM _CcBoMcTBa> value <murepar>. Bce sKk3eMIUIsphl, KOTOpHIC
CBSI3aHbl YKa3aHHBIM OTHOILIEHHEM C YKa3aHHBIM CKaJISIPHBIM 3HAYEHHUEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAaHHBIX JK3EMIULIPOB B paMKax BbIpakeHHsil W BblpaxkeHua2. Hampumep:

«ducnnen or I[Ipoueccop»



9. not <selpaxkeHue>. MOXKXHO paccMaTpuBaTh Kak ONEpalus JOMOJHEHHS HaJ
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc AJig nepporo kiacca «Hobiih cMapTdony». Y 3K3eMIUISIpOB Takoro Kiacca
HE JIOJDKHO OBITh OTHOIIEHUM «roJi BBIMYCKa», CBA3BIBAIOIIMX UX C YHUCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauyHOE uKciio). Ho, mpu 3TOM OJKHO OBITH XOTh OJTHO TAKO€ OTHOLIEHUE
(ecnu TakUX OTHOIICHWH HET, TO HEAOCTAaTOYHO WHMOpPMALMUM JJIs MPUHITHUS
pemenusi). Takke  dK3eMIUIIp  JobkeH  ObiTh  THHa  «CMapTdon».
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceuenne 3 MHoxkecTB: «Cwmaptdon and (romg Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

Brimonnu 3toT 3ampoc Ha BrIanke «DL Query», MOXHO yBUAEThb, YTO
pe3yJabTaTOB HE HAIEHO. BBIBOJ OCHOBBIBAE€TCSI Ha TEOPUU JIECKPUIITHUBHBIX
noruk. OmHAKO, 11 IOHMMAaHUs BBIBOJA U JAIBHEHIINX AEHCTBUM, PACCMOTPUM
MPUYUHBI IyCTOTO pe3yJibTaTa B yIPOILEHHOM BapUaHTE.

B oHTONOTMM OTHOCHTENHBHO TOJAa BBIMYCKA €CTh KAaK MHUHUMYM
ytBepxaeHus «:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Bbeimycka 18». Jls
TOTO, YTOOBI IK3EMILIAP OBbLT BEIOPAH B pe3yJibTaTax 3arnpoca, He00X0MMO, YTOOBI
OH OTHOCWJICA K KaXJIOMY U3 TpeX MHOXXECTB. YUWTHIBas MPUBEIACHHBIC
YTBEPXKIEHUSI, MOXKHO cJieslaTh BhIBOJA, 4TO0 «:SM-G965FZPHSER» otHOCHUTCS K
kiaccy «Cmaptdon» u «roi Beilycka min 1». Ho, Henmb3s cienath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHpopmarus o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOPOE€ YIOBJIETBOPSIET OrpaHudeHusiM (X >= 18), HO U3 3TOr0 HENb3
c/ieNiaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoiHsercs. [lpu
3TOM B pe3ynbTaThl 3ampoca «not (Cmaptdon and (rog Beimycka min 1) and

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



Boiiner. T.e. mnsa «roxa_Beimycka only xsd:integer[>= 18]» mpUMEHHUTEIBHO K

JaHHOI'O SK3CMINIIAPY HEC OBLI CACJIaH BbIBOA HHU O JIOXKHOCTH, HU O MCTHHHOCTH

BbICKa3bIBaHUsl. B »TOM (mpenmnosioskeHne o0 OTKPBITOCTH MHUpPA) COCTOUT eIle

OJlHa CYILIECTBEHHAs pa3HuLa ¢ 0a3aMH JaHHBIX.

O,Z[HI/IM N3 BaApUAHTOB PCHICHUA CIIO>KUBILICHCS Hp06J'ICMI>I ABIIACTCA

BHECEHHME B OHTOJIOTHUIO HOBBIX CBEICHUM. TaK, eCJIM OBl AJIs1 paCCMaTpUuBacMOI o

9K3EMIUISIpa BBIMIOJHAJIOCH OTPaHUMYEHUE <«:TOJA_BbIMMycka exactly 1» (ansa

paccMaTpuBacMoOro O9SK3CMILIApa CYECTBYET POBHO OJHO OTHOIICHHUC «TI'O0J

BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS MOJAXOJSAUIEr0 TMOJ KpPUTEpUU

OTHOIICHHUA YXKE MOZKHO Ob1710 OBI CAcJaTb BBIBOJ O TOM, 4YTO CYIICCTBYIOT

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

«Types» sk3eMIursipa ¢ mcmoibp3oBaHueM BKIagku «Class expression editor»

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

nH(popMaIuu 0 K3EMILISIpE

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

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




WJIM CO3J1aB KJjacc ¥ 3anoyiHuB mojie «Equivalent Toy» B ero onucanuu (puc. 22).
P ACCMOTpPHUM, KaK I[aHHHﬁ KJIaCC OIMUCHIBACTCA B TCKCTC OHTOJIOTHUH.
‘Hoseiii_cmaprdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaprdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_BeImnycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:miniInclusive 18 1) ]1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf:type

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

Kak Buano, wucnonw3zyercss otHomeHne «owl:equivalentTo», koTopoe
MO3BOJIAET CHIEaTh BBIBOJ, YTO €CIIH JK3EMIUISIPhI OTHOCSATCS K «OO0BEKTY»
3TOTO OTHOIIICHUS, TO OTHOCATCS M K «CYOBEKTY». A B KauecTBe «0OBEKTa»
BBICTYIIACT IyCTOW y3€lI, SIBJISIOIIMICS MepeceueHrueM 3 IPYruxX KIIacCoB, KaKk
Y TUIAHUPOBAJIOCH M3HAYAIBHO.

JIOTIOJTHUM HaNMCAHHBIN 3anpoc IS paOdoOThI C TOJOM, 3aJIaHHBIM B ITOJTHOM
dbopmare:

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



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

(paspemienue _kazap/cek some xsd:integer[ >= 60 ])

)
)

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

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

rpynnaMm 1o omnpeneiaeHHbIM Kputepusm. st storo ucnosb3oBasuch defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



BO3MOXKHOCTH pacCyXJIeHHid B pamkax oHtTosioruii. Opnako, DL Query
MPUMEHSIETCS UMEHHO B paMKaX PacCyXIACHUNW U UMEET psii HEIOCTATKOB, €CIU
UCIIOJIb30BaTh €r0 TOJIbKO JJIsi MOJIYYeHHS JOCTyNa K SIBHO 3a/JIaHHBIM WJIM YXkKe
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJEHHOE  BBIMOJHEHHE  (T.K.
UCIIOJIB3YETCSl JIOTMYECKUN BBIBOJ); HEOOXOJUMOCTh YUWUTHIBATH MOBEJICHUE IMPHU
BBIBOJIC (Hampumep, A00aBJICHUS B OHTOJIOTHIO «exactly» B mponuioi paboThl);
HEBO3MOYKHOCTh OTIMCAHUSI HEKOTOPHIX yCIOBUM (HarpuMep, BEIOOP OTHOIIICHUH, a
HE DK3EMILIIPOB; BHIOOp psla XapakTepucTuk cMapTdona). [loaTomy mns Takux
3aga4y ucnonbdyercsa Apyroud s3blk — SPARQL [8]. JlaHHBIM [3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJIOTHIO, (hopMUpoBaTh HOBBIN rpad RDF.
B nanHom pabote OyayT pacCMOTpPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcu4yecku cxoXX ¢ SQL (M He TOJIbKO CHMHTaKCH4YecKu. B yacTHOCTH, OH
TaKkK€ OCHOBaH Ha IMPEIINOJIOKEHUU O 3aKPhITOCTH MHUpa, B oTiauuue ot DL
Query), TpUMEHSIEMBIM ISl aHAJIOTHMYHBIX 3a1ad B 0a3ax maHHbIX. [loaTomy (u
notomy 4to SQL nomkxeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OyIyT
MPOBOAUTHCS AHAJIOTHUH.

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

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

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.
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Active ontology | Entities | Individuals by class | DL Query | OntoGraf | SPARGL Query |
PREFIX rdf: <http:/iwww.w3.0rg/1999/02/22-rdf-syntax-ns#=> a

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}|

subject predicate object
0COBEHHOCTI_OCHOBHOI_Kamepbl rdfs:subPropertyOf cBoboaHoe
0C0BEHHOCTM_OCHOBHOWN_Kamepbl rdf-type owl-DatatypeProperty
cBobofiHoe rdf-type owl:DatatypeProperty
©19da698_a754_4c83_bb50_7538f8495dff hashCode 1618122867 <http://www.w3.0rg/2001/XML
e19da698_a754_4c83_bb50_7538f8495dff sourceOntology 37228bc9_760d_494c_8f31_8588dc08ead6
Execute B

To use the reasoner click Ressoner > Start ressoner v Show Inferences )

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

3alrpoca, 0 — PE3YIBbTAThI 3alipOoCa; B — KHOIIKA BbIIIOJIHCHUA

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(PUKCOB AJIA TOTO, YUTOOBI HE
3aMMChIBaTh TPOMO3JKHE UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTu 3ampoca

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

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

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

#Taxke HeoOXoIUMO 00aBUTH MpedUKC s CO3aHHOW OHTOJIOTHHU (ee
uneHTudukaTop o6epercs ¢ Bkianku «Active Ontology»)

PREFIX : <http://myontologies.com/goods#>

#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca

#Bce nepeMeHHbIe HAYMHAIOTCS C «?7» U MEePEUUCIISIIOTCS Yepe3 npooe

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



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

WHERE {

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

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

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

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

ORDER BY DESC(?kamepa_ar)

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

LIMIT 2 OFFSET O

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

noctynHbel KoHCTpykmn GROUP BY, HAVING), onnako conepxumoe OJ0KOB
pasznuyaetcs. OcHoBHas yacth — WHERE, pa3bepem moapoOHee ee BIIOKEHHbBIE
KOHCTPYKIIUH, KOTOpbIe OYAYT UCIOJB30BATHCS B paMKaX paOOThI:
1. Tpoiika «cyOBbeKT npeaukaT 00beKT». Ha MecTe Kaxaoro U3 3J1€eMEHTOB TPOUKHU
MOXET CTOSTh KOHKpeTHbhIM IRl wmimm nurepan wnm nepemenHas. Ilo3Bosser
BBIOpaTh BCE TPOWKU OHTOJOTUM, TMOAXOAAIINE O] 3aJaHHYI0 (3aJaHHas TpouKa
UCIIOJIb3yeTCsl Kak Macka). [Ipu BeIOOpe: Ha MecTe MEePEeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOM TPOWMKE; JUTEPAIBI
JIOJDKHBI COBMAAATh M0 3HAYEHUI0, TUMY, s13bIKY; IRI Ha COOTBETCTBYIOIIUX MeCTax
JIOJKHBI COBIA/IATh.

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



IPOU3BEJAEHUE, HO C YYETOM PABEHCTBA COOTBETCTBYIOLIUX IEPEMEHHBIX.
Hampumep, «?cMapTdoH :KOA_MPOW3BOAUTENS ?KOI» TO3BOJISIET BBIOpaTh BCE
TPOWMKHU, B KOTOPBHIX MPHUCYTCTBYET OTHOLIECHUE «KOJ Mpou3BoAuTENs». Eciu B
OHTOJIOTUU 2 cMapTdoHA M TOJIBKO y OAHOTO W3 HHUX €CTh 3TO OTHOIICHHE, TO
Oyner BeiOpaHa 1 Tpoika.

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOIICHUE «9acTh». Eciim B OHTOJIOTHHU 2 cMapT(POHA U Y KaXKIOTO U3
HUX 10 5 yacrtei, To Oynet BeiOpano 10 Tpoek.

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

3. B paMkax Tpoek Takke MOTyT HUCIOJb30BaThCs MYCTHIEC Y3JIbI, OMUCHIBAEMbIC
aHaJOTMYHO cuHTaKcucy Turtle ¢ ucnonp3zoBanuem «|]».

4. OPTIONAL { {BnoxenHas udactb where} }. Ilo3BosiseT 3a7aTh BIIOKCHHBIN
3aMmpoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYHH PE3yJIbTaTOB.
Hampumep, «?cmaptdoH :kKoa_ mpou3BOAUTENs ?KOJ . 7CMapT@OH :HacTh 74acTh»
BbIOepeT 10 3amuceid, ecinu B OHTOJIOTMM OyaeT 2 cMmapTdoHa U S5 dHacTell y
kaxaoro. Ho, ecnu Oymer 2 cmaprdona m 0 yactedl y KakIoro, TO HHUKAKHX
pe3ysbTatoB BbIOpaHo He OyzaeT. Ilpu stom «?cmapTdoH :KOJA_ MPOU3BOAUTEIS
?7xon OPTIONAL { ?cmaptdon :yacTe ?4acTh }» BbIOepeT Takxke 10 3amuceii B
MepBOM cllydae, HO 2 3amucu BO BTopoM (uyactb B pamkax OPTIONAL
YUYUTBIBATHCS HE OyIeT).

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

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



cam cMmapT(oH Bce paBHO OyneT BbIOpaH, T.K. OJHA W3 3alHcel ¢ HUM OyaeT
noaxoauth nox ycioBusi). T.k. FILTER He sBnsieTcs Tpoiko#, TO Mociie HEro HET
HEOOXOJMMOCTA MCHOJIB30BaTh pa3feauTeNd. TakuxX KOHCTPYKIMH B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnoBuii FILTER MoryT ucnosib30BaThCs
oneparnuu: &&, ||, <, >, <=, >=, =, =, Takke MOTYT UCIOJb30BaThCI BCTPOCHHBIC
byHKIIUU, HanpuMep, regex, isLiteral (crucok BceX QyHKIMM 37€Ch MPUBOIUTHCS
He OyJIeT ¥ MOKET OBITh HalJIeH B JJOKyMEHTAITUH ).

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

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

3Hasi OCHOBHBIE KOHCTPYKIIUM, COCTAaBHM CIICIYIOIIUM 3ampoc: BBIOOP
uHdopmaruu  (MAEHTUPUKATOP,  KOJ  MPOU3BOAMUTENSA,  KOHPUTYpaIus
MPOIIECCOPA, EMKOCTh aKKyMYJISITOpPA, KOJHMYECTBO METANMKCEIEd OCHOBHOMN
KaMmephbl, IMaroHaidb 3KpaHa) o Bcex cMmapTdonax He ctapee 2018 roga ¢ «Super
AMOLED» 3kpaHoMm.

Heo6xo1uMo y4uThIBaTh, YTO YacTh MH(OpPMAIIMU MOXET OTCYTCTBOBATh,
HO TIpU D3TOM pE3yJbTaT BCE€ PABHO JOJKEH OBITh MPEJACTaBIEH, 3HAYUT
HE0OXOIMMO HCIONIb30BaTh MHOkeCTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DOKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HWMEIOIIUE 3TOU
uH(dOpMaIK, HE JOJKHBI BBIOUPAThCS. Y CIIOBUE HA DKPaH HAKJIAIbIBACTCSA Yepe3
MEXaHM3M TpPOEK. YCIOBHE Ha TOJ JOMKHO YYUTHIBATh, YTO MOTJIO OBITh
nepensaaHue cMapT@oHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAIBHBIM TOJOM WU MCHOJNB30BaTh KOHCTpYKIUio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?xon ?koHdurypamnus ?auaroHanb ?€MKOCThb 7MII

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MK ero moaKiacce

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



#ycIlioBHE, UTO CBS3b ''TOJI BhIITyCKa" JIOJKHA CYIIECTBOBATh. Peain3oBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOBHE Ha "HOBU3HY' I0Jia BBIIyCKA

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

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

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

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

?AUCIIIEN :TEXHOJIOTUS_M3TOTOBIICHUS SKpaHa
?Texnonorusi FILTER (regex(?Texnomnorus, "super amoled",

")

#nonoyHUTENbHAs BbIOMpaemMas nHpopManus (Mpy HAJTUYWHN )

OPTIONAL {?cmaptdon :kon_mnpousBoautens 7Ko1}

OPTIONAL {?cmaptdon :yacts ?miporr . ?mporir rdf:type :Ilporeccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

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

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

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

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

(amepTypa, KOJMYECTBO KaMep, MPOU3BOAUTENb, METranuKCeIu, pa3pelieHue



BHUICOCHEMKH )

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

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

Manuun, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

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

SWRL [9, 10] mo3BossieT COCTaBIATh MpaBuUia, SIBJSIOIINECS UMIUIMKAIUCH
MEXIY MPEANOChUIKON U cieAacTtBueM. Ilocie 3amycka MexaHn3ma pacCyKIACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuikaMu U CICCTBUSIMHU SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM 4YHCJIE CO3/IaHHBIX B paMKax OHTOJIOTHi). PaccmMoTpum CcHHTaKkcuC Ha
puMepax:

1 Cwmaptdon(?x). O3naugaer ?x rdf:type :Cmaptdon (?x aHasorudeH
nepeMeHHbIM B si3bike SPARQL)

2 dactb(?X, 7p) — 03Ha4aeT ?X :4acTh ?p. TakumM 00pa3zoM MOKHO 3aIHCATh
npeauKaT Ha OCHOBaHUU J11000T0 co31anHoro data wim object property.

3 Cwmaptdon(?x) * gactb(?x, ?p). oneparms «and» 3aUCBIBACTCS KaK «”».

4 Cwmaptdon(?x) * gactb(?x, ?p) -> sBuserca_dacTtbio(?p, 7x). Onepanus um-
TUTMKALMY 3alUChIBACTCS KaK «->«. JlaHHOE IpaBUIIO OMpeesieT akCuoMY O

TOM, YTO €CJIU 7X ABJIAETCSA CMapT(HOHOM U COJIEPIKUT HaCTh 7P, TO TAKKE



MOJKHO CKa3aTh, uTo ?p siBisieTcs yacThio ?X. [lomoOHoe nmpaBuio
TeHEpUPYETCSl aBTOMAaTUYECKU B COOTBETCTBHH ¢ ToJieM «inverseOf,

KOTOPOC MbI YKA3bIBAJIX B ITPOIIJIBIX pa60Tax.

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

Jlis OTianKM YCIOBHBIX YacTeld MPaBUI MOXKET HCIIOJIBb30BATHCSA SI3BIK
SQWRL [11]. B pamkax Hero OyaeT HCIOJB30BAaThCSA TOJBKO IMpEaUKaT
sgwrl:select(?x, ?y, ?z, ). OH mnoO3BOJAET OTOOPA3UTh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JIIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO MPeoOpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
MIPUMEHSETCS JUTsI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3amaHHbIM B pabOTe KPUTEPHSIM:
«Axkymynsatop(?a) ~  eMKOCTb_akkymyistop MA u(?a, ?v) ~  Bpe-
Ms_paboTel B _pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MIMeHHO Takue 3amucH O
aKKyMyJIsITOpax OyayT OTMEUaThbCsSd COMHHUTEIBHBIMHA. UTOOBI MPOBEPHTH
KOPPEKTHOCTh YCJIOBUH JaHHOTO TMpaBWia CJIEAyeT pPAcCMOTPETh JUISl KaKHUX
aKKyMYJISITOPOB 3TO TMpaBujio Oyner cpabarbiBaTh (BbIOpaTh UAECHTU(HUKATOD
aKKyMYJISITOpA, 3asiBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpeMsI paboThl).

st noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAIKy « Window ->
Tabs > SQWRL Taby (puc. 24). Jlanee HeoOX0AUMO cO3/7aTh PaBMIO (pHUC. 240)
U BBECTH ero Tejo (puc. 258). Jlanee HEOOXOIUMO BBIICIUTH MPABUIIO M HAXKATh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

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



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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) ~ Search...
DL Query x| OntoGraf x| SWRLTab x SQWRLTab x| SPARQL Query x
Active ontology , x | Entities. * | Individuals by class £

Name Query Comment
AKKVMVHﬂTOD(7a)AeMKOCTb aKKvmvnmoo MA \4(’7a ?v)"BDeMﬂ Daﬁorbl

6
New Edit Clone Delete

SQWRL Queries |[OWL 2RL |S3 |

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.

Run

To use the click > Start ¥ Show

Puc. 24 Bxnagka SQWRL B cucteme Protégé (a — criucok co3gaHHBIX paBuil; O —
KHOTIKU CO3/IaHUSI HOBOT'O MPaBUjia U PEIaKTUPOBAHUS BBIICIICHHOTO; B — KHOIIKA
3aImycKa BRIOpaHHOTO MpaBHJIIa)

YOenuBunchy B KOPPEKTHOCTU YCIOBHOM YacTH MPaBUIa, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3mMeHuTh €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/aTh HOBOE. Y CJOBHAs YacTh MpPaBUJIA OCTAETCS
npexxHew, a 3akimoueHueM Oyner sBhsATbes «ComuutTenbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _
[s3 7 rch...
Comment
bLad|
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)

B

-

x
E__=
| —

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr \'4
‘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 — PE3yabTaThl BBIIIOJIHEHUS MTpaBUIIa; 1T —
KHOIIKa Mepe3anycka npaBuiia)

Teneppr HEOOXOIWMO 3aIyCTUTh TPABUIIO, TMPEABAPHUTEIBHO 3arpy3uB

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

a Name Rule Comment
v S1 AKKyMynATOp(?a) * eMKOCTb akkymynAatop MA uy(?a. ?v) * Bpema pabo..
S3 AKKYMyNATOP(?a) * eMKOCTL akkymynAaTop MA y(?a, ?v) * Bpema pabo...
New

T A €
|Control | Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL 1

Number of OWL individual declarations exported fo 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' tabtoﬁsee the inferred axioms. . r

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

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



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

[Tociie 3TOrO0 MOXKHO O3HAKOMHUTHCS C BBIBEJCHHBIMH aKcHOMaMu (pHC.
26.1). B cimygae HacTpoek mo ymoidaHuio ux oyzaet 6omibiie 100. D10 cBsi3aHO C
TEM, YTO BBINMOJHACTCA MHOXCECTBO CTaHJAPTHBIX MpaBWiI (HaIpUMED,
dbopMUpOBaHUE HOBBIX OTHOIICHUH B COOTBETCTBUHU C omucaHuem «inverseOf»).
Jns Hamero mpumepa 31o Heobsi3atenbHo. [loaTomy MokHO Ha BkIagke «OWL 2
RL -> OWL2RL Control» BeIKIIOUUTH BCE TAOJUIIBI CTAaHAAPTHBIX MpaBui. [locnie
ATOTO B BBIBEJACHHBIX AKCHOMaX OCTAaHYTCS TOJBKO AKCHOMBI, IOJYYCHHBIC C

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

3aganus
1 ChopmupoBaTh MHUHUMYM S5 TMpaBW, BBIABIAIOIINE COMHUTEIIBHBIC
OMMCAHMS PA3ITUYHBIX XapAKTEPUCTHK.
2 CdopmupoBaTh mpaBWIo, KOTOPOE B  3aBUCUMOCTH OT E€MKOCTH
aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JyaroHanu oynet GopMHpOBaTh IPUMEPHOE BpEMsI aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, oku1aHue.

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. Hayunthcst pean30BbIBaTh U TECTUPOBATh 0a3y 3HAHMIA.

Teoperuyeckasi 4acThb
OkcnéprHas cuctéma (DC, aHTI. expert system) — KOMIIBIOTEPHASI CHCTEMA,
CIOCOOHAsl YaCTMYHO  3aMEHHUTh  CICIHMAIUCTa-dKCIepTa B  pa3pelicHUH

npobnemHot  cutyanmuu. CoBpemennble OC  Hadamu  pa3padaThIBaThCS



UCCIIEIOBATENsIMA HCKYCCTBEHHOTO HHTemnekta B 1970-x romax, a B 1980-x
NOJIYYHJIA KOMMEpPUYECKOe MoAKperuieHue. IIpeamecTBeHHUKaMu 3KCIEPTHBIX
cucteM Obltu mpemioxkensl B 1832 romy C. H. KopcakoBbIM, cO31aBIIMM
MEXaHUYECKHUE YCTPOWCTBA, TaK HA3bIBAEMBIE «UHTEIUICKTYaJbHBIC MAITHHBD,
MO3BOJISBIIME HAXOJUTh PEIICHHs MO 3aJaHHBIM YCJIOBHSIM, Hampumep,
ONpeeNsITh HauboJiee MOAXOMAIIME JieKapcTBa MO HAOMIOaeMbIM y TaIMeHTa
CUMIITOMaM 3a00JICBaHUsI.

B wundopmatuke sKCHIEpTHBIE CUCTEMbl PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (b3; anrn. knowledge base) B mHpopmaTuke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIJIEKTa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPUPOBAHHYIO MH(OPMALIHIO, TOKPHIBAIOLIYI0 HEKOTOPYIO 00J1aCTh 3HAHUMH,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTarOT COBMECTHO C
CUCTEMaM{ TIOWCKa WHGOPMAIMH, HMEIOT KIACCU(UKAITMOHHYIO CTPYKTYpPY
(xnaccudukamnus (kmaccuduirpoBanue) (0T jaat. classis — paspsn u nar. facere
— JIeJIaTh) — OCOOBIM Cilydyall TPUMEHEHHS JIOTUYECKOW oOrepanuu JeIeHUs
o0beMa MOHATHS, TMPEICTABIAIONINN COO0N HEKOTOPYIO COBOKYIHOCTH JEICHHIM
(IemeHue HEKOTOPOTO Kiacca Ha BHJBI, JCJICHHE STUX BUIOB U T.A.) U dopmar
MpeACTaBICHUs] 3HAHUN (TIpeJCTaBJIECHWE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpopMaTHKE — C TMOAO0OPOM TMPEACTABICHUS KOHKPETHBIX M OOOOIIEHHBIX
3HaHWM, CBeJleHuH U (aKTOB AJid HAKOIUIeHUs! U 00paboTku uHpopmaiuu B OBM.
['maBHas 3amadya B WcKyccTBeHHOM wuHTe/uiekTe (M) — HayduThcs XpaHUTH
3HAHMS TaKUM 00pa3oM, 4TOOBI TPOTrPaMMBbI MOTJIM OCMBICIICHHO 00padaThIBaTh UX
U JOCTUTHYTh T€M MOAO0OUS YEIOBEUECKOrO0 UHTEIIIEKTA).

[TonHoneHHBIE 0a3bl 3HAHUUW conepkaT B cebe He TOJBKO (PaKTUYECKYIO
uHopMaIMio, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIMIME AaBTOMATHYECKUE
YMO3aKIIIOUCHHUSI O BHOBb BBOJMMBIX (PaKTax MW, Kak CJICICTBHE, OCMBICICHHYIO
oOpabotky wuHpopMammu. OOmacTh HaykK 00 WMCKYCCTBEHHOM HWHTEIIJIEKTE,

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



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

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Hoenmughuxayus.

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

B mpomecce co3maHus AKCHEPTHOM CHUCTEMBI MOTYT Y4acTBOBAaTh
CJICAYIONINE CIEIUATUCTBI: UHXKEHEPHl MO 3HAHUSAM, IKCIEPTHI, MPOrPAMMHUCTHI,
PYKOBOJMTEIb MPOEKTA, 3aKa3uuku (KOHEUHbIe TMoJib3oBaTenu). [Ipu peanuzamnmu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXEHepa NO 3HAHUSM - BBIY)KHBaHUE MPO(YECCHOHANIBHBIX 3HAHUM U3
OKCIIEPTOB M TMPOCKTUpPOBaHUE Oa3bl 3HAHWM OSKCHEPTHOHM CHUCTEMBI U €€
apxuTekTypsl. [IporpamMmmMuctT HEOOXOAUM TIPU Pa3padOTKEe CIEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH IJISi CO3JaHUs SKCIEPTHOMN
CUCTEMBI) HE CYIIECTBYET WJIM €r0 BO3MOXKHOCTEH HE JIOCTATOYHO U TPEeOyrTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

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

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3a1a4 J0JDKHA penaTh SKCIepTHas cucTteMa?

- Kak aTu 3amaun MoryT OBITH OXapaKkTEPU30BAHbI WJIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs 1 B3aUMOCBSI3U MEXKy HUMU MCHOJIb3YIOTCS IIPU PEIICHUN

3aJa4uun BKCHCpTaMI/I?



- Kakoii Buj uMeeT penieHue, 1 Kakue KOHUEMINY UCTIOJIb3YIOTCSI B HEM?

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

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

- Kakue npensiTcTBUsi BCTPEUAIOTCS MPU PEIICHUU 3a1a4?

- Kak 5T” noMexu MOryT BIUATH Ha PEIICHUE 3a/1a4?

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

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

- UMeroT 1 moa3ajauv HAauMEHOBAHUS?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- Hmerorca nu  SCHbIE YACTHYHBIE THUIOTE3bl, KOTOPBIE MIHUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

Ha3nauenue, 603mo)cHOCmMuU u RBPpUHUUN padomvl Oaileco8CKoul
cmpamezuu OUeHKU 6bl60006

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA W3 CTPATETHM,
MPUMEHSEMBIX JJI1 OLIEHKH JOCTOBEPHOCTH BBHIBOJOB (HANpUMeEp, 3aKIIOUYEHUMN
MPOIYKIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OcHOBHas ujaest 6ailecoBCKOi
CTPATErvM 3aKJIFOYAETCS B OLIEHKE BEPOATHOCTH HEKOTOPOTO BBIBOJA C YYETOM
(hakTOB, MOATBEPKIAONINX HIIA OMPOBEPTAIONTUX 3TOT BHIBO/I.

BeposdTHOoCTh  OCyliecTBiIEHHsT HEKOM runore3sl H 1npu  Hamuuuum
ONPEAEIECHHBIX TOATBEPKIAAOIIMX CBUICTEIBCTB E BBIUKUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUMOTE3bI 0€3 MOATBEPKIAIOIINX CBHICTEILCTB U
BEPOSITHOCTEW OCYIIECTBIECHUS CBUACTEIBCTB MPU YCIOBUAX, YTO TMIIOTE3a BEPHA

WJIA HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTHUPOBAHHYI0O B COOTBETCTBHHM C OTBETOM TIIOJIb30BaTelid Ha JIaHHBIN
BOIIPOC:

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

WIn

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

Ipumep npumenenus 6atieco8ckoll cmpamecuu OYeHKU 8b180008

B akcrepTHBIX cucTeMax JjIsi COCTaBJICHUS MMPOTHO30B IOTOJIBI BEPOSTHOCTh
JOXKJIA Ha CICAYIONUNA JIEHb OINPEACNIeTCsl C y4eToM Tpex (haKTOpOB: BETeEp,
BJIAKHOCTh, 00JIayHOCTh (B JeHb HaOmoAeHus). 3a 173 gua (u3 Hux 53

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

Konnyectso
Konmuectso cnyyaes
- C/lyyaes norogpbl
Moroaa B AeHb N0 A/TMBOM
6e3 ocagkos
HabaeHUS noroAbl .
. Ha cneayroumi
Ha clleayroWmui AeHb
NeHb
Crnadsrii 19 52
Betep Y MepeHHbII 27 44
CunbHBIHI 7 24
Bricokas 35 18
Braxuocts | Cpennss 12 42
Huskas 6 60
Slcao 5 83
OGnaumocts | O6mauHO 8 27
[TacmypHO 40 10

[IpuBeneHHbie B TaOnMIle JAaHHBIE O3HAUYAIOT, HANPUMEp, CIEAYIOIee: 3a
nepuo Habmonenuii (173 nHs) cnabbrit Betep HaOmogancs 71 mens (71=19+52).
B 19 cnydasix Ha cieayroomuil 1eHb norojaa Obljia JOXKIJIUBOU, B 52 ciiydasx - 6e3
OCaJIKOB.

B Hekotopblit neHb HaOMOMaeTCs Cienyrollas Moroja: CUJIbHBIA BeETep,
BBICOKAsl BIJIAXHOCTb, 00sauHo. Tpebyercs HaWTU BEpPOSTHOCTH JIOXKIJIMBON

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



B 1aHHOM ciyyae B KayecTBe TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS
noronbl Ha craenyrommii aenb: H1 - moxnp, H2 - moroma 6e3 ocankos.
CBUIETENBLCTBOM 3/IECh SIBIISIETCS COUETaHUE TpeX (PaKTOpOB, XapaKTEPU3YIOIIMX
MOTOAY B JICHh HAOMIOACHUS: BETEP, BIAKHOCTh W O0JTAYHOCTH (MOXHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJB3YIOTCS TPHU CBHUJETENIBCTBA); 0003HAUYUM STHU
daktopel kaxk E1,E2, E3. O06o3nauum HaOmtogaeMoe coyeTaHue ¢HakTopoB
(crIIBHBIN BeTep, BBICOKAS BIAXKHOCTh, 00JIaYHO) Kak coObITHE E.

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

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

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

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

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

Hatimem Benu4mHBI, HCOOXOIUMBIE NI IPUMEHEHHUS (OPMYIIBI 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
HaOJII0/1aeTCsl CUJIBHBIM BETEp, MPU YCIOBHUU, UYTO CICAYIOIIUN JeHb Oyner
JOXKJJTMBBIM. JTa BEJIMYMHA TIOKA3bIBAET, HACKOJIBKO dYacTo HaOI0IaeTcs
CWJIBHBIN BETEP B JHU, MPEIICCTBYIOIINE IO ITUBOM TIOTO/IE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

ITOJTYYUM:



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

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

[Tpy MOCTPOCHUHU IKCTIEPTHBIX CUCTEM YacTO HCIIONB3YIOT BEPOSTHOCTHBIN
noaxoj. CocraBnsia 0a3y 3HaAHUM, NPUMEHSIOT KCIEPTHYIO MATPHUILy, UMEIOIYIO

CJICIYFOLIUMN BUL:

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

Martpuna nomkHa CoepkKaTh BCE 3HAHUS IKCIEPTA 110 JAHHOMY ITPEAMETY.

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

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSTHOCTHBIN Xxapaktep. OnHu 3amatorcs yuciaamu oT 0 mo 1. Eciu coObitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSATHOCTH €T0 MOsBICHUS paBHa 1. Ecmm
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €T0 MOSBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSTHOCTh ero mnosiBieHus paBHa 0,5. Bce ocranbHble BO3MOMKHBIE
CJIy4yau JIeXaT B YKa3aHHOM JIHana3oHe.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






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

3aganmue 1

Coznmate mpoctyto 0a3zy 3HaHuid «Thl  relimep?», pemaromeid 3amady
KJ1accuUKaIyu (C Y4STKOU JTIOTHKOH ).

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 yTBepKIeHHE YETKO OTHOCUT MCHBITYEMOTO K OJIHOW U3 3TUX KATETOPHUId,
T.€. €CJIM JIsl IEPBOTO BOMpoOca JJIsl ucxoda «reimepy» Oyaet 3anuch 1,1,0, To mms
ucxoja «He reiimep» 3anuck Oyaer 1,0,1.Takum obpazom, Py u Pn mns kaxmoro
BOIpoca paBHbl OO0 1, mubo 0, mpu 3TOM BO BTOPOM MpaBHIIE 3TU 3HAYEHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO NPUBOAUT K TOMY, YTO
MaKCUMaJIbHO yBepeHHbI oTBeT («TouHo na» wim «TodHO HET») Ha JHOO0OM
BOIIPOC OJTHO3HAYHO KJIACCU(HUIIUPYET MOJIH30BATEIIS KaK T'eiiMepa UiIn He reiiMepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayer ykaszbiBaTh Py m Pn paBHbIMU Jpyr npyry, T.K. 3TO
O3HA4yaeT, 4TO JAaHHOE CBUIETEIBCTBO HE BIMUAET HAa BEPOSATHOCTb HCXOAA, T.C.
OECCMBICIIEHHO €0 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 110 6 U OoJiee 1 0
4aCcOB B CYTKH

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

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

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

S5. ThI B OCHOBHOM TpaTHIlb AEHBI'Y WJIM HA HOBBIN 1 0
WUT'POBOM JIMCK MJIA HA alllPENJI KOMIIBIOTEpA

6. Trl He nonb3yemnibes "Mpb0" 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 110 6 U OOJIee YaCOB B CYTKH?
Tr1 Opocaelib Bee fiena paayd HOBOM UrpbI?

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 UM HA HOBBIM UTPOBOM IHMCK WJIM HA aNrpeny
KOMITIbIOTEpa?

Tr1 He onb3yemnibest "Mplbio" 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
Ecmn peanusoBsiBaTh naHHyr0o b3 B mporpamme «Mamasg OkcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

®aiin Mpasxa Cnpasxa

B LR, @& Q Qv | ¥ [b (1 cTpoka, 1 cronteu )
Maponk Ha pegakTUpOBaHUe [ Maponb Ha yreHue l
“Tu redmep”

ABTOp: HBaHoB HBAH

Bonpocwu:

Tu wrpaewb B KOMNbRTEPHHE WIPpH NO 6 M 601€e 4YacoB B CYTKH?

Tu 6pocaeub BCe AeAa pagM HOBOW Mrpw?

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

T HM 32 YTO He NOTauulb CBOW KOMNLRTEP K APYrYy AAS OPraHM3auuM COPEeBHOBAaHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yeuwbcs “"muubp' B 3D-action urpax?

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

3aganue 2

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



IIpakTnuyeckas padora 7.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

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 PCKOMCHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIXKE CIUCOK POCCHUMCKUX 00pa3oBaTeNIbHBIX OHJIANH-
m1aTpopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHUKU COCTABHTE CBOIHYIO TAOJIHILY
(Ha3Banue MIaT@opMbl, 00pa30BATENIbHBIC 3aJayu, MpeAIoJiaraeéMblii BO3pPaCT
y4Yaluxcsi, BO3MOXKHOCTH MCIOJIb30BaHUsI B Y4EOHOM Ipoliecce, TpPeruMyLIeCcTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM
4’7 J

YuuBepcapuym (http://universarium.org/) — mpoexr,
no3uLMOHUpYyeMbli  Kak poccuiickas MOOC-mnatdopma.  3anymieH npu
NoAJEep)KKE  AreHrcrBa  crparermdyecknx wuHunumatue u  PHMA-Hosoctu.
Pa3pabatTbeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHICKHMH By3aMu U
NBITAIOTCS TIOJMYYUTh MPaBO BbIJABATh CEPTUQPHUKATHI rOCYJAPCTBEHHOTO o0Opasla
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha 1MaHHBII MOMEHT TpU Kypca YkKe
3aIylIEHbl, TOTOBATCS K 3aIyCKy HOBBIE Kypchl. ECTh IUTaHBI MO MEPEBOAY CBOUX
KYpCOB Ha AaHIVIMMCKUM S3bIK M BBIXOJ Ha E€BPOIEHCKYH ayauTopuro. Kypcsl
NO3UIMOHUPYIOTCA KaK OTAEIbHBbIE KYpPChbl, KOTOPhIE MOTYT OBITh BCTPOEHBI B
O06npImie  0oOpa3oBaTelibHBIE TpOorpaMmbl. Pa3pabaThiBarOTCS COBMECTHO C
IIPENOIaBATENIMHA, TIOYTH BCE MPENOJAaBaTEIN-aBTOPbl CTAPTOBBIX KYpCOB — M3
MI'V um. JlIomoHOCOBA.

Eduson

Learning. Better.

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




MPEIOCTABIEHUS o0pa3oBaTeIbHBIX KypCOB o OM3HEC-TEMaTHUKAM.
OpuentupoBanbl Ha npodeccuoHano. [lo uToramMm NpoxoxkaeHUs KypCOB MOMKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOpropauuii €CTh BapUaHT
MOJMKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHble Kypchl, HO OHH, KaK IPaBUIIO,
pa3paboTtanbl  COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co37aroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, cTtapToBast Ha aHTJIUHCKOM SI3bIKE, PYCCKHM SI3BIK OBLI JOOABJICH TO3KE.

Ow

UNlWEB Uniweb (http://uniweb.ru/) — TIpoeKkT HO3UIMOHUPYETCS Kak
wiaTdopMa OHIANHOOYYEHHS JJI1 pACIPOCTPAHEHHUS KaK OTICIbHBIX KypCOB, TaK
U o0pa3oBaTenbHBIX MporpamMM. Kypchl pa3pabaTbIBaloTCs COBMECTHO C By3aMH.
OcunoBHoil maptHep — PAHXul'C, takxke ectb Kypcbl ¢ (akynpreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB IpeaocTaBisieTcs OecriaTHo, O0bIIas 4acTh —
Ha TUIaTHOM ocHoBe. [lo mTOramM mpPOXOXKAEHWS IUIATHBIX KYpPCOB BBIIAIOTCS
cepTu(UKaThl OT By30B-aBTOPOB KypcoB. [[71s1 By30B co3anue KypcoB OecIiiaTHO,
MpUMEHSIETC MoJieNb “‘revenue sharing” (4acTh oriaTel 3a 00y4YE€HHUE OCTAeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera mouuiM Mo myTu mnepeBoaa KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3nHee mpucoeauuuiack Abbyy Software (B uwactu mepeBojna).
Omun xypc 3amymieH (pycckuid nmepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypcbl. Taxke B pamMKax TNpOEKTa 3alylIeHbl «OTKPBITBIE J1a0OpaTOPUN» -
POXOXJICHNE OpUTHHaIbHOTO Kypca Ha Coursera (Ha aHIJIIMICKOM SI3BIKE) C
MOMOIIIBI0 POCCUUCKUX MEHTOPOB (MpodeccuoHaibl B u3ydaeMoi 001acTu).

Univer® |
Univer.tv — Menuarteka BHUJI€O3aMINCEN JICKIIUM,

oOpa3oBaTenbHBIX (HIBMOB, BBICTYIUICHHM Ha KOHpepeHIusAX. McTounuku
BUJIC03AIMUCEH — CAMOCTOATEILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB WHTepHETa. B HacTosIiee BpeMs pecypc aKTHUBHO HE Pa3BUBACTCH —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
\ ¢ 3

ks £
S

Interneturok.ru — poccuiickmii ananor Khan Academy.
CaMOCTOSTEIBHO 3aIlIMCHIBAIOT BUJICOYPOKHU IJIs1 HMIKOJIBHUKOB C IIPHUBJIICHCHHUCM
KaK CBOMX, TaK M CTOpoHHMX yuuTenei. [loka paboTaioT Ha IEHBI'HM WHBECTOPA,
OyTH MOHETH3allMM HE O03By4HMBArOTCS. J(OCTym KO BceM ypokaM OecIIaTHBIM.
OcHoBHas 3a/lavda Ha TCKYIICM 3TallC — ITOBBINICHUEC Ka4CCTBAa YPOKOB.



GHUHTYUT

wmmmnerromesene | NEUTErU (HarmmoHamsHBIH OoTKpBITHIN yHEBepcuTeT MHTYUT)
— OOpa3oBarenbHOE yupekJIeHHUE, NpeAaramllee J8e IporpaMmMel OakajaBpuara
U HECKOJBKO IPOrpaMM BTOPOTO BBICIIEro, OOJIBLIIOE KOJWYECTBO OTAENIBHBIX
KypcoB (MOBBIILIEHUE KBalnu(UKanuu). Bce mnporpamMmbl NpOXOAAT ILEIUKOM
OHJIAIH, 110 UTOraM MPOTPaMM U KypCOB BBIIAIOTCA JOKYMEHTBHI YCTaHOBJIEHHOTO
obpasna. Cnennanusupyrores Ha [T TtemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUs OCCIUIATHBIX
KypCOB Ha pycckoM si3bike. Co3/1aH U MOAACPKUBACTCS HAa CPEICTBA SHTY3UACTOB.

OcHoBHas Temartuka KypcoB - [T, ecTp oamH Kypc OT mpenomaBaTens W3
PAHXwul C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIISIONIHIA
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCIOJIB3YyEMBIX IJIsi MMPOBEPKH 3HAHHIA.
[lo3unmoHupyercss B KadecTBE IOMOIIM CTyIEHTaM B IOJATOTOBKE K claye
9K3aMeHOB. J[OCTyN K YaCTH TECTOB TIATHBIH.

AP ps e
YHABEPCUTE

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

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

Jlekniuu  3amUCHIBAIOTCS  POCCUMCKMMHM  By3aMU U H3BECTHBIMU
sexkropusasMu. IIpoekT crapToBaJi B 2009 TOAYy TNpHU MOAJEPKKE
Pocmosogéxu. 3a AoCTyn K JIEKIIUAM I1ata He Oepercs. [[yist By30B ecTh
BO3MO>KHOCTb IIJIATHOM 3amucu Jeknuil cmiaamu Lektorium.tv. Csou
JIEKITUH OMyOJIUKOBaIU 15 By30B (Oosbiias yacth u3 CaHkr-IleTepOypra) u
22 jiektopus. I1o cyTu 3TO UMeHHO OMOJIMOTEKA — KaTaJIOTU3aTOp BU/IEO,
BBUIOKEHHBIX HA YouTube

! f'\i:'\l.!‘!f?-.f-f,if—.‘t‘lr(‘:?r".i'_l.lu:

|. Businesslearning.ru  — TOpOEKT MO3UIMOHUPYETCS  Kak
“cucTemMa JUCTAHIIMOHHOTO Owu3Hec-oOpa3oBanus’. I[IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoaHbelii MHCTUTYT MeHemxmenta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, M0 KaXJOMy MOJYJII0 MOXHO MPOUTH JUCTAaHIMOHHYIO
aTTecTaluio. Takke eCTh BO3MOKHOCTb ITPOMTH OYHYIO artecTtanuio (B Mockse) u
NOJIYYUTh cepTU(PUKAT TrocyAapcTBeHHOro obOpasua. OcyiiecTBisercss Mnpu




NOAJICPKKE TMPOrpaMMbl TOJAECPKKU TpearpuHuMaTenscTBa IIpaButenbcTBa
MockBel. C nHawana 2013 roma perucrpamuss Ha OYHBIE aTTECTallUU
MIPUOCTAHOBJICHA.

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

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

# R Herosorna (http://netology.ru/) - mmardopma

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

HOBOE
Yuu wnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MenieHdss KOPOTKHX KypcoB Ha JoOyro Tematuky. IIpemocraBmser
BO3MOXXHOCTh aBTOpPaM yCTaHABJIMBaTh IJIATHBIA JAOCTYII K KypcaM U IPOBEPSTH
3agaHus oOydaronuxcs. [IpoekT moka 4To HaxoauTcs O(QUIMAIBHO B CTaTycCe
«beTtay, ogHAKO yKe pazMelieHo 6osiee 70 KypCcOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHAPOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASANMUU JIeKIuh. 3a [A0CTyn K
OOJIBIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JEJHUTCS C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA UTO HEBEJIUKO.

A Zillion

i Zillion (http://zillion.net/) - «obpa3oBaTeJIbLHBINA
MeZiapecypc» — OOJIbIIIoe KOJIUYeCTBO BeOMHApOB, 00yJaIIUX cTaTed Ha
TeMaTUKy BeleHUs OW3Heca, peayim3aruil WUJed W JIMYHOCTHOTO POCTa.




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-

YHUBEPCUTET

CUHEPTUA  nvony «Cuneprus» (http://www.mfpa.ru/r/distance/).
OO6pa3oBaresbHOE YUPEXKACHUE, MpPEAJiaralollee OHJIAWH MPOrPAMMBI BBICIIETO
oOpazoBanus. CTyJeHTaM MPEAOCTABISIETCA JOCTYN K OOydaroluM MaTepuajiam
Yyepe3 mopTall By3a, a TAaKKE BOZMOXKHOCTh yUacTHUsl B CEMUHapax yepe3 BeOMHAPHI
¥ KOHCYJbTAIlUi C mpenogaBaTessiMu 1mo Skype. IIpu OkOHUaHWM TPOTPaMMBI,
MOJIpa3yMEeBaroONIe BBIAUy AMILIOMAa TOCYAApCTBEHHOTO OO0pasiia HeoOXOAMMO
c/IaBaTh TOCYIaPCTBEHHbBIE AK3aMeHbI TUYHO B MockBe. OOydeHue miaTHoe.

/
MOCKOBCKM FOCYAAPCTBEHHbI/ YHUBEPCUTET
3KOHOMMKH, CTATHCTHKI U WHOOPMATHKN

M3ICH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO0pazoBareapHOE
yUpexAeHue, MpeJiararllee OHJIaH IporpaMmbl Bbicuiero oOpaszoBanud. /o
90% o0yueHus NMpOXOAUT B OHJIAWH pexXUME Yepe3 BeOMHAphl U KOHCYJbTAIIMH C
npenoAaBarensMu 1o Skype. WTOroBbie arTeCTallMOHHBIE MEPOMNPUITUS U
roCyJapCTBEHHBIE SK3aMEHbl CHAIOTCS JIMYHO B MockBe MO0 B OJHOM U3
¢unmmano MOCHU. OOGyueHue niaaTHoe.

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

oOpa3oBarenpHas IwiaTGopma, codeTalmue B cede OO0eCleUeHHe Yydaluxcs
y4eOHBIMH MaTepuaaMH B DJEKTPOHHOW (GopMe M HHCTPYMEHTHI PEaTbHOTO
KOHTpOJIs1 3 (HEKTUBHOCTH Tpoliecca oOydeHHUs.

.. FI Kﬂ dCC AKnacc (https://www.yaklass.ru) mwiardopma

AJIEKTPOHHOTO 00pa30BaHUs JIJISl MIKOJ, a TakKe O0ydarolasi OHJIalH--TIJIOMAIKa
JUTSA IIKOJbHUKOB W HX POAUTENEH. TEeXHOJIOTHS cailTa MO3BOJSAET MPOBOJMUTH
AJIEKTPOHHBIE TECTUPOBAHUS U T€HEPUPOBATH 33/1aHUSA, YHUKAJIBHBIE IS KaXKJI0TO
YUYEHHUKA.

M UCHI.R

seomiors |JCNILLFU — 0Opa3oBaTENbHBINA MOPTAT WHTEPAKTHBHOTO
00y4eHUs IeTell MK MOMOIIM HHTEPECHBIX UTPOBBIX 3aJIaHHU U 33/1a4.


https://lecta.rosuchebnik.ru/




Cnmcok Jureparypsl

OcHoBHas1 iuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTemnekryaabHble CUCTEMBI |
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoimkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKauii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoit Bepcun DbC IPRbooks.

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

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

JlonoJIHUTeIbHAS JIUTepaTypa:

1. AgepuenkoB, B. H. Cucrema dopmupoBanus 3Hanuii B cpene HHTepHer :
Mownorpadus / ABepuenkoB B. W. - BpsHck : BpsiHCKHMIA TOCYIapCTBEHHBIH TEXHHUYECKHMA
yauBepeuteT, 2012. - 181 c. - Kuura naxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

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

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

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

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

Mertoauyeckasi iureparypa:
1. Meroauueckue ykazaHusi K CAMOCTOSITEIbHON paboTe (3JIeKTPOHHBIN BapHaHT)

HNuTepHeT-pecypcesi:

1. Bopoiickuit ®@. C. NubopmaTuka. DHIMKIONEINYECKUIN CIIOBAapb-CIPABOYHUK:
BBEJCHUE B COBpPEMEHHbIE HH(POPMALMOHHBIE W TEIEKOMMYHUKAI[MOHHBIE TEXHOJOTHH B
tepMuHax u ¢akrax. - M.: ®UBMATIINUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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

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

4, Caiit OcHOBBI nn -

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

5. Co6oisp b.B. Undopmaruka: yaueonux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomonH.
u mnepepab. — PocroB w/J]: ®denmkc, 2007. — 446 c. — MocrynHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar


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




MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSA P®
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BBICILIET0 00pAa30BaAHUA
«CEBEPO-KABKA3CKWH ®EJNEPAJIBHBbIA YHUBEPCUTET»

MeToanueckue yKkasaHus

JUTsL 00Y4arOIIKUXCS [0 OPraHU3alUU U IPOBEICHUIO CAMOCTOSATEIbHOM pabOThI
1o aucuuiinae «VcKycCcTBEHHBIM MHTEIUIEKT B TPOQPECCHOHAIBHON cheper
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1. OOmmue moJI0KeHUA

CaMmocrositennbHast paboTa - TUlaHUpyeMasi y4eOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJACTBE IIpenojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusl (MpU YaCTUYHOM HEMOCPEJCTBEHHOM YYaCTUM MPENOoJaBaTels,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBnsercs BaKHBIM BUIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosrenbHas paboTa CTYIAEHTOB  HIPaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH 00YUYECHHS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCS:

— ¢opmMupoBaHHEe U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKiuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe PeCypChl (TMEKTPOHHBIE YUEOHUKHU, DIIEKTPOHHbBIE OUOIUOTEKH U JIp.);

— HanucaHue JOKJIA/I0B;

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

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHWH (IIe1arorH4eCKuX, IICUXOJIOTMYECKUX, METOIMYECKUX U JIp.);

— BBITIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX PabOT, IPOSKTHAS ACATEIBHOCTD;

— THOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK W PEKOMEHIAIMH MO PEIIeHUI0 MPOOIEMHOM
CUTYallUu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBbHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszenam coliepKaHus JUCIUTUTHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJb M KOHTPOJIb YCIIEBA€MOCTH Ha 0aze
AJIEKTPOHHBIX 00YUAIOIINUX U ATTECTYIOUIUX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoarka opraHu3ali CaMOCTOSTENIbHONW paboThl CTYJEHTOB 3aBUCHUT OT CTPYKTYpHI,
XapakTepa U OCOOECHHOCTEW HM3y4aeMOW IMCUMIUIMHBL, 00bEMa YacoB Ha €€ M3y4eHHUe, BUA
3a/laHuil 11 CaMOCTOSITEIbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOU NeATETLHOCTH.

IIponiecc opraHu3alMu CaMOCTOSTENbHOW pabOTHl CTYIEHTOB BKJIKOYaeT B cels
CJICIYIOIIHNE ITAITBI:

® [IOATOTOBUTEIBbHBIN (OmpeneneHue Lenel, COCTaBIE€HHE MPOTrPaMMBI, MOJITOTOBKA
METOIMYECKOro 0becriedeHu s, MoAroTOBKa 000PYJ0BaHHUS);

® OCHOBHOH (peasn3alusi MporpamMMbl, HCIIOJIb30BaHHE MPUEMOB MTOMCKa HH(POpMaIu,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, Mepefdayd 3HaHuM, (UKCHpOBaHHE pPE3YIbTATOB,
camoopraHu3zalus mnporecca paboThl);

® 3aKIIFOYMTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIM3 Pe3yJdbTaTOB, UX CHCTEMaTH3aIus,
omeHka A(G(EKTUBHOCTH TMPOTrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHUIX
ONTUMM3AIMH TPY/A).

CamocrosarenbHass pabora 1o  JgucHMIIMHE  «VICKYCCTBEHHBIM  MHTENJIEKT B
npodeccuoHaIbHON chepey» HampaplieHa Ha (HOpMUPOBAHHUE CICTYIONTUX KOMIETEeHIIUIA:

Mupekc DopmyIHUpOBKa:

OIIK-9 Cnoco0eH moHUMaTh MNPUHIUNBI PabOThl COBPEMEHHBIX HHGOPMAIIMOHHBIX
TEXHOJIOTUH M UCMONb30BaTh HX JUISL peleHus 3aJad NpodeccCHOoHaTIbHON
JIESITEIIbBHOCTH

IIK-6 Criocoben HCII0JIb30BaTh COBPEMEHHBIE uupoBsIe TEXHOJIOTUH,

CHELMATU3UPOBAHHOE IPOrpaMMHOE OOECIE€YeHHe, METO/Abl HCKYCCTBEHHOI'O
MHTEJUIEKTA M MAIIMHHOTO 00y4YeHHsI B TPO(ECCUOHATILHON IEATEIIbHOCTH




2. Leab u 331241 CaMOCTOSITEIbHOM PadoThI

Benymas nens opranuzanuu u ocyuiectieHus CPC coBmagaer ¢ nenbto oOyueHUs
cTyaenta — (opmupoBaHue Habopa OOIIEHAYyYHBIX, NPOPECCHOHATBHBIX W CHENUATbHBIX
KoMmnereHIMi Oynymiero OakanaBpa 10 HampaBileHUIO MoarotoBku «llemarornyeckoe
00pazoBaHUe».

ITpu oprannzanuu CPC BaXXHBIM 1 HEOOXOJUMBIM YCIIOBUEM CTAHOBATCS ()OPMHUPOBAHUE
YMEHHUSI CaMOCTOSATENIBHOW paboThl sl MPUOOPETEHHsI 3HAHWN, HABBIKOB M BO3MOXKHOCTHU
OpraHu3anuy y4eOHOM U Hay4yHOH JesTeabHOCTH. Llenpio caMmocTosTenbHOM paboThl CTYJEHTOB
SBISICTCA OBJIAJCHHE (PyHIAaMEHTAIbHBIMU 3HAHUSAMH, MPO(ECCHOHATBFHBIMU YMEHUSMH |
HaBbIKAMU  JIEATEJIBHOCTH IO NPO(UII0, ONBITOM TBOPYECKOH, HCCIEI0BAaTENbCKON
nesrenpbHocTH.  CamocrosiTenbHass ~ paboTa  CTYAGHTOB  CIIOCOOCTBYET  Pa3BHTHUIO
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH U OPraHW30BaHHOCTH, TBOPYECKOT'O MOAX0/1a K PEIICHU IO
po0JieM yd4eOHOTro U IPOdECCHOHATBHOTO YPOBHSI.

3agauamu CPC sgBusgroTcs:

e CHUCTEMaTH3alMsl U  3aKpEIUICHHE IIOJYyYEHHBIX TEOPETUYECKUX 3HAHUW U
IPAaKTUYECKUX YMEHUH CTYACHTOB;

e yriayOJieHHE U pacIIMpPEHUE TEOPETHUECKUX 3HAHU;,

e (opMHpOBAaHME YMEHHMH MCIONb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CHEeLMAIbHYIO JUTEPATYpy;

® pa3BUTHE I103HABATEJIbHBIX CIOCOOHOCTEM M AKTHBHOCTU CTYIEHTOB: TBOPUYECKOM
MHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

e (GopMHpPOBaHHE CAMOCTOSITEIBHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEAIU3aLllN;

® Da3BUTHE MCCIIENOBATENBCKUX YMEHHUI;

® UCIOJBb30BaHHWE MaTepuana, COOPAaHHOIO M MOJIYYEHHOTO B XOJ€ CAMOCTOSITENbHBIX
3aHATUI Ha CEeMMHapax, Ha MPaKTHYECKUX WU JIAOOPaTOPHBIX 3aHATUSAX, MpPU HAMHMCAHUU
KYpPCOBBIX M BBIIYCKHOM KBaIM(PUKAMOHHON padoT, a1 3(PQPEKTUBHOM TMOATOTOBKH K
UTOTOBBIM 3a4eTaM M 9K3aMEHaM.

3. TexHosoruyeckasi KapTa caMOCTOATEIbHOI padoThl CTYAeHTa

Komer CpencrtBa u O0BeEM 4acoB, B TOM YHUCIIE
peanus3yemsaIx Bun TEXHOJIOTUHU CPC | KonraktHas | Bcero
KOMIIETEHIIHH, JIEITEIbHOCTH OIICHKU paboTa ¢
UHANKaTOpa(o CTYJICHTOB npenojaBaT

B) eleM
5 ceMecTp

NI-1omk-9 IToaroroBka Jlokmnan 14,25 0,75 15
N-1nk-s JIOKJIama
N-2nxc-6
NJ1-3rik-6
N-1onk-o IToaroroBka k CobecenoBanue 9,5 0,5 10
N/I-1nk6 MPaKTUYECKUM
NI-2nx-6 3aHATHAM
N-3nk-6
NI-1omk-9 Pa3pabotka 3amura npoexra 33,25 1,75 35
N-1nk-s HUCCIIE0BATEILCK
N/I-2nk-6 Oro IpoeKTa
N-3nk-6

Wroro 3a 5 cemectp 57 3 60

Hroro 57 3 60




4. TlopsiioK BBLINMOJHEHUS] CAMOCTOATEIBHOMH PadoThI CTYAEHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eonou iumepamypou

IIpu pabote ¢ KHUro HEOOXOOUMO MOAOOpaTh JIUTEPATYPY, HAYUUThCA IMPABUILHO €€
YUTaTh, BECTH 3anmucH. [ moadopa iuTepaTypbl B OMOIMOTEKEe UCTIONB3YIOTCS ajl(aBUTHBIA U
CHUCTEMaTHYECKHI KaTaJloru.

BaxHO MOMHUTB, YTO pallMOHAIBHBIC HABBIKM PAOOTHI ¢ KHUTOM - ATO BCeraa OoJbluas
9KOHOMHUS BPEMEHHU U CHIIL.

[IpaBunbHBIE TOAOOp YUEOHHKOB PEKOMEHAYETCS IPerojaBaTesieM, YHUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXET ObITh TaKXKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY KYpCYy.

N3yuas maTtepuan o yueOHMKY, CIEAyeT MEePEeXOIUTh K CIEAYIOIIEMY BOIIPOCY TOJIBKO
1ocjie TPaBUJIBHOTO YSACHEHHUS MpelblAyIlero, ONHMChIBasg Ha OyMare BCE BBIKJIAJKU U
BBIUUCIICHUsS] (B TOM YHUCJIE T€, KOTOpble B y4eOHUKE OIYLIEHbl MM Ha JIEKLUU JaHbl JJIs
CaMOCTOSTEIIFHOTO BBIBOJIA).

ITpu n3ydeHuu ar000M AUCHUILIUHBI OOJIBIIYIO U BAXKHYIO POJIb UTPAET CaMOCTOSTENIbHAS
UHAMBHUyalIbHas paboTa.

Ocoboe BHHMMaHuE cieayeT OOpaTUTh Ha OIpeNelIeHUe OCHOBHBIX IOHSATHH Kypca.
CryneHT noikeH noApoOHO pa3Ouparbh NPUMEPHI, KOTOPHIE MOSCHSAIOT TAKUE ONPENCIICHUs, U
YMEThb CTPOMTH AHAJIOTMYHBIE IPUMEPBl caMocToATeNbHO. HyXHO 10OMBaThbcs TOYHOIO
IPEJICTaBICHUsT O TOM, 4YTO u3ydaewb. [lone3Ho cocTaBiATh OMOpHBIE KOHCHEKTHL. Ilpu
U3y4eHUM MaTepuaja 1o y4eOHMKY MOJIE3HO B TeTpaiu (Ha CHelMaIbHO OTBEIEHHBIX IMOJISAX)
JIOTIOJIHATh KOHCIIEKT JeKiuil. TaM ke cielyeT OTMedaTb BOIPOCHI, BBIIEICHHBIE CTYJECHTOM
JUI KOHCYJIBTAllUU C MPEToAaBaTesIeM.

Bb1Bo/IbI, MTOJTy4EHHBIE B PE3yJIbTaTe U3YyUEHUS, PEKOMEHIYETCS B KOHCIIEKTE BBIJCINATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3aMMCEH JTyyllle 3aIOMUHAIINCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJIE€HTaM IOMOTaeT COCTABJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpKAIIero BaKHENIIMe U HanboJsee 4acTo ynorpediseMble GOpMYIIbl U MOHATHSL.
Takoil TUCT MoMoraer 3aroMHUTH (POPMYJIbl, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAKKE MOXKET
CIIY’KUTh IIOCTOSTHHBIM CIIPABOYHUKOM JIJIs CTYICHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABATEIbHOW naedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKCcTa HeoOxoauMoil nHdopMaru. OT TOTo Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHsSl YCTaHOBKAa NpU OOpallleHUH K MEeYaTHOMY CIIOBY (HAllTH HYy)KHBIE
CBEJIEHUS, YCBOUTh MH(POPMALIMIO MOJHOCTHIO WIIM YaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBATH
MaTepuai U T.I.) BO MHOIOM 3aBUCHUT 3()(PEKTUBHOCTh OCYILIECTBIISIEMOTO IEHCTBUS.

Boiaenstor uemuipe 0choénble yCmaHO6KU 6 YMeEHUU HAYYHO20 MEKCMA:

MH(POPMaAITMOHHO-TIOUCKOBBIN (3a/1aua — HAUTH, BBIJICIIUTH HICKOMYIO HH(OPMAITUIO)

ycBauBaromias (yCHJIMSL YHUTaTeNs HampaBlIeHbl HAa TO, YTOObI KaK MOXHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHUS H3JlaraéMbleé aBTOPOM, TaK U BCIO JIOTUKY €ro
paccyxIeHui)

AQHAIMTUKO-KPUTHYECKass (YUTATEeNb CTPEMUTCS KPUTUYECKHM OCMBICIUTh Marepual,
[IPOAHAIM3UPOBAB €T0, ONIPENIEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUECKas (CO3JaeT y 4YMTaTessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOMN
IOYHKT JJIS CBOUX PacCyKICHUH, Kak o0pa3 i AeWCTBUS MO aHAJOTHM U T.II. — UCIOJIB30BATh
CYXKICHHsSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIIoeHus, pa3pabOTaHHYI0 METOJHUKY,
JOTIOJIHUTD UX, TOJABEPTHYTh HOBOM IIPOBEPKE).

OchosHble 8U0bl CUCMEMAMUUPOSAHHOU 3ANUCU NPOUUMAHHOO!

AHHOTHpPOBaHME — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHOM WIH
IIPOYNTAHHOHN KHUTH (CTAaTbHU), €€ COEPKaHMsI, UICTOYHHUKOB, XapakTepa U Ha3HaYECHHUS;



[InmanupoBaHue — KpaTKas JIOTMYECKash OpraHu3allusl TEKCTa, PacKpbIBAarOIIas
coJiep’KaHue U CTPYKTYpY M3ydaeMoro MaTepuara;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIECHHE OCHOBHBIX YTBEP)KICHHUH aBTOpa 0€3
pUBJICYEHHS (PAKTHUYECKOIO MaTepuaa,

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

KoHcnektupoBanue — KpaTKoe M IOCIENOBATEIbHOE HW3JIOKEHHE COACpIKaHUS
POYUTAHHOTO.

KoHCHeKT — CIIOXHBIH cIT0c00 M3II05KEHHS COACP)KaHUSI KHUTH WM CTaThH B JIOTUYECKON
nociea0BaTelbHOCTH. KOHCIIEKT akKyMyJIHpyeT B ce0e Mpeablaylinue BUIbl 3alKuCH, T03BOJISET
BCECTOPOHHE OXBAaTHUTh COJIEPKAHUE KHUTH, CTaThH. [103TOMY yMEHHME COCTaBIATH IUIaH, TE3UCHI,
JIeJIaTh BBIMUCKYU U IPYTHE 3alHCH ONPEENIIeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagieHur0 KOHCneKma.

1. BHUMaTeNnbHO MPOYUTANUTE TEKCT. Y TOUHUTE B CIIPABOYHOI JUTEPAType HEMOHSITHBIC
cioBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIPABOYHBIC TaHHBIC HA TOJIST KOHCIIEKTA,

2. BoiaenuTte riaBHOE, COCTAaBbTE IUIAH;

3. Kpatko cdopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa;

4. 3aKOHCHEKTHpPYHTe  MaTepuas, 4YeTKO  cleays  IyHKTam  1uiaHa.  [lpwm
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIIb CBOMMH CJIOBaMHU. 3allMCHU CJIEAYEeT BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{luTupys, y4uThiBaiiTe JIAKOHUYHOCTH, 3HAYUMOCTh
MBICIIH.

B Tekcre KOHCIEKTa kKelnaTelnbHO MPUBOAUTh HE TOJIBKO TE€3UCHBIEC MOJIOKEHHUS, HO U UX
nokazarenbeTBa. [Ipu opopmileHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npeuiokeHusl. MBbICIM  aBTopa KHUTH CIIeAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEIFHOCTH HATMCAaHHOTO. UHCIIO TOTIOHUTENBHBIX AJIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeneniTbcss B ONpPEAeTIeHHOU
MIOCJIEIOBATEIEHOCTH, OTBEUYAIOMICH JIOTHYECKOH CTPYKType npou3BeaeHus. [ yrouHeHHus u
JIOTIOJTHEHUSI HE0OXO0AUMO OCTaBJIATh MOJIS.

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

4.2. Memoouueckue pekomeHOayuu NO NOO20MOBKe K NPAKMUYECKUM U J1AO0PaAmMOPHLIM
3auAMUsIM

Jlnist TOro 4TOOBI MpaKTHYECKHE W JTAOOpaTOPHBIE 3aHATHS MPHUHOCHIN MaKCHUMAIIbHYIO
NOJb3y, HEOOXOOUMO TOMHMTH, 4YTO YIPAKHEHHE U pelleHUe 3ajad MPOBOJATCA IO
BBIYUTAHHOMY Ha JICKIUSAX MaTepHaly M CBs3aHBl, KaK MpPaBUJIO, C JETATBbHBIM pa3z0oopom
OTJIEJIBHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. CiefyeT MoaYepKHyTh, YTO TOJIBKO MOCIIE YCBOSHHS
JIEKIIMOHHOTO MaTepHaja ¢ OINpEeeIeHHOW TOYKH 3peHHsl (2 MMEHHO C TOW, C KOTOpPOW OH
u3JaraeTcs Ha JIEKIMAX) OH OyAeT 3aKperIsaThcs Ha MPAKTHUUYECKUX 3aHATHAX KakK B pe3ysbTare
00CYX/IEeHUSI ¥ aHaJIM3a JICKIIMOHHOTO MaTephaia, TaKk W C TIOMOIIbIO PEHIeHUs] TPOOIEMHBIX
cuTyauui, 3afgad. IIpum 3THX yCIOBUSX CTYIEHT HE TOJBKO XOpOILO YCBOUT MaTepHual, HO U
HAYYHUTCS TIPUMEHSTH €r0 Ha TMPAKTHKE, a TaKKe MOJYYHT JTOMONHUTEIBHBIA CTHMYN (M 3TO
OYEHb BAXKHO) JUII aKTUBHOW MPOPAOOTKH JICKIIUH.

[Tpu camocCTOATENHHOM pEIICHUH 3a7ad HY)KHO OOOCHOBBIBATH KaXIbI dTal peHICHUs,
UCXO0JI U3 TEOPETUYECKUX IMOJIOKEHUH Kypca. Eciu cTyeHT BUIUT HECKOIBKO MyTeH perieHus
npo0sieMbl (3aaun), TO HYXKHO CPaBHHMTb UX W BBIOpaTh camblii pannoHaibHbIA. [lonesno no
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJIaH pemieHus npoOneMsl (3amauu). Perienue
NpoOJEeMHBIX 33/1a4 WIH MPUMEPOB CIIEIyeT M3JIaraTh MOAPOOHO, BBHIYMCIICHHUS pacloyarath B
CTPOTOM TOpPSJKE, OTHEINsAs BCIIOMOTATENbHbIC BBIYMCICHHS OT OCHOBHBIX. PemeHus mpu
HEO0OXOIUMOCTH HYKHO COMPOBOXKIATh KOMMEHTAPUSIMU, CXEMaMH, YepTeKaMH U PUCYHKAMH.



Crenyer MOMHUTB, YTO pPEUICHHE Kaxa0M y4eOHOW 3afaud JOJDKHO JOBOJIUTHCS 10
OKOHYATEeIbHOI0 JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M 1O BO3MOXHOCTH C
BBIBOZIOM. [lodydeHHBI OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBITCKAIOIIMMH M3 CYIIECTBA
naHHoM 3ajmaun. [losme3Ho Takke (eciaM BO3MOXHO) pellaTb HECKOJbKHMH CIOcOOaMu U
CPaBHUTH IOJYYCHHBbIE pe3yibpTaThl. PelleHue 3agad JAHHOIO THIIA HYXKHO INPOAOIDKATH 0
IpUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEILICHUM.

4.3. Memoouueckue pexomeHoayuu no camonpogepke 3HaAHUll

ITocne u3yyeHus ompeneneHHON TeMbl MO 3alHMCSIM B KOHCIIEKTE U Yy4eOHHKY, a TakxkKe
pELIeHUsT TOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 3aJa4 Ha NPAKTHUYECKUX 3aHATHUIX U
CaMOCTOSITEJIBHO CTYJEHTY PEKOMEHAYETCs, IPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae HE0OXOJUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HEnOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOT'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUHU JajbHENIIero Marepuaina. B 3ToM ciaydae Hafo BEPHYTBCS Ha3al U MOBTOPUTH IIOXO
YCBOEHHBIM Marepuasl. BaXHbli KpPUTEpHUI YCBOCHMsI TEOPETUYECKOIO0 MaTepuaja - YMEHHE
pelars 3aJa4d WM IOPONTH TECTUPOBAHME IO NPOMACHHOMY Marepuainy. OQHaKo clengyer
IIOMHUTB, YTO INPABWIBHOE DPELICHHUE 3a/a4d MOKET IOJIYYUTBhCS B pe3yjbTaTe NPUMEHEHUS
MEXaHUYECKHU 3ay4eHHbIX (opMyI1 6€3 MOHUMAaHHUs CYIIIHOCTH TEOPETUUECKUX TOJI0KEHUH.

Bomnpocel 1u1st cobecenoBaHust
ba30BbIi1 ypoBeHb

Tema 1. [Ipumenenue M B coBpeMEHHOM JKHU3HMU.

1. O61uee npeacrabiieHne 00 UCKYCCTBEHHOM MHTEJUIEKTE.
2. Hcnonb30BaHne HCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMUHBIX chepax.
3. IlepcniekTHBBI HCIIOIB30BAHNS HCKYCCTBEHHOTO MHTEIUICKTA.

Tema 2. [IporpammHoOe o0ecrieueHre U OHJIaiH cepBUCHI, IpUMeHseMble B 1.

DKcrepuMeHTANIbHBIN 3BOTIOIMOHHBIN XapakTep pa3padorok cuctem NUU.
Bo3MoxHOCTH IpOrpaMMHBIX CPEACTB ¢ IpuMeHeHneM M.

TpeboBanust k nporpaMmmHoMy obecnieuenuto M.

S13bIkM porpamMMmupoBanus Ui 3anay M.

[TousiTue 00 oHTONOrHUsIX. BO3MOXHOCTM TNPUMEHEHMsS] OHTOJOTMIl B
npodecCHOHATBLHOMN 1A TETbHOCTH.

NG

Tema 3. Mertoanl HCKYCCTBCHHOI'O MHTCJJICKTAa B COBPCMCHHOM O6pa3OBaHI/II/I.

1. W cKkyccTBEHHBIN UHTEIIEKT B 00pa30BaHUM.
2. HcKycCTBEHHBIM HHTEIJIEKT: KOHKYPEHT WJIM OMOUIHUK YUHUTENs?
3. «becnmnotHoe» oOpa3oBaHue.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOIO WHTEIUIEKTAa IIPH BHEJIPEHUU HUPPOBBIX
00pa3oBaTeNbHbIX IIaT(HOPMEHHBIX PEIICHUH.

HHTennexTyanbHble ThIOTOPCKHE CUCTEMBI U a/IalITUBHOE O0yUYEHHE.

[Tpumepsl 1 0COOEHHOCTH CHCTEM aIaTUBHOTO O0yUEHHUSI.

CTaHHapTHBIe 3aJa4uu aJallTUBHOI'O 06y‘-IeHI/I$I.

WHTemeKkTyanbHbIN aHaIu3 TaHHBIX U 00pa3oBaTelbHasl aHATUTHKA.
XapakTepucTUKa ¥ MPUMEPhl POCCUHUCKUX 00pa30BaTEeIbHBIX OHJIAWH-TIAT(HOPM.

©NOoGA



I1oBBIIIEHHBIN YPOBEHB

Tema 1. [Ipumenenue MM B coBpeMEHHOM JKU3HMU.

9. Cdepsl npuMeHEeHHUs! CHCTEM UCKYCCTBEHHOTO MHTEIUICKTA.
10.  IIpoGiemsbl UCIIOIB30BAHMS HCKYCCTBEHHOTO MHTEIIICKTA.
11. OOmee mpexncraBieHUE O IPUMEHEHUM HCKYCCTBEHHOIO HWHTEIJIEKTAa B

npohecCuoHaNBHOM NeSTEbHOCTH.
Tewma 2. [IporpammHoe obOecrieueHre U OHJIAH CEPBUCHI, MpUMeHsiembie B M.

Knaccudukanus HHTEIIEKTyaaIbHbIX CHCTEM.

S3biku JIMCIT u [TVIDHEP B VA

[Tpumenenue s3pika nporpammupoBanust PY THON B pazpa6otke cucrtem M.
Onucanue s1361Kk0B R 1 PROLOG muist pemenus 3ampau UN.

Bo3mosxkHocTu cuctemsl Protégé niis co3nanusi OHTOJIOT .

AR

Tema 3. MeTtoabl HCKYCCTBCHHOI'O HHTCJUICKTAa B COBPEMCHHOM 06p8.30BaHI/II/I.

1. [TpoGnembl coBpeMEHHOro 00pa3oBaHMsl, KOTOPbIE MOYKHO PEUIMTH C IOMOIIbIO
NH.

2. [TpoOaembl UCTIOIb30BaHUS UCKYCCTBEHHOTI'O MHTEIIJIEKTa B 00pa30BaHUM.

3. Metonbl  HMCKYCCTBEHHOTO  HHTEJJIEKTa  Kak  CHocod  MpeojoJIeHUs
(byHAaMEHTaIBHBIX POOJIEM COBPEMEHHOI'O 00pa30BaHMUsL.

4. XapakTepHucTHKa U IPUMEPHI 3apy0eKHBIX 00pa30BaTeIbHBIX OHJIANH-TIIAT()OPM.

Tema 4. IlpuMeHeHuE HCKYCCTBEHHOIO MHTEJUIEKTa MpPU BHEAPEHUU LHU(PPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHUH.

1. [IpumeHeHHe  HMCKYCCTBEHHOTO  HMHTEIUIEKTa AN OIGHKHM  KadecTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHUYECKas OIICHKA KayecTBa MUCbMEHHBIX Pa0OT 00y4aroIIuXCsl.

3. AHanmu3 oO0paTHOM CBSI3M OT OOYYAIOIIMXCS M KOHTPOJIb Tpoiiecca oOydeHHus: Ha

OCHOBE 00pabOTKM TEKCTOBOM HMH(pOpMAIMM M3 COIMANBHBIX CeTell u 00pa3oBaTeNbHBIX
bopyMOB.

4. TexHONOrnM WCKYCCTBEHHOTO WHTEIIEKTa: BO3MOXXHOCTH U TPUMEHEHHE B
00pa3oBaTebHOU cpejie.

4.4. Memoouueckue pexomeroayuu no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAYYHbIX cmametl u m.o.)

[Tepen Tem, Kak TPUCTYNMHATHh K HANMWCAHWIO HAYYHOTO TEKCTa, BaXKHO pPa300paThes,
KaKoBa MCTHUHHAsS 1€J1h BAIlIETO HAYYHOTO TEKCTa - HSTO MOMOXKET BaM Pa3yMHO paclpeeNuTh
CBOW CHJIBI U BPEMSI.

Bo-niepBbIX, cHauana HYXXHO ONPEACTUTHCS C UACCH HAyYHOrO TEKCTa, a JUIS ATOTO
HEOOXOJUMO HAyYUTHCS JIMOO OTHOCHUTHCS K Ppa3HBIM SIBICHHSIM W (dakTaM HECKOJIbKO
KPUTHYECKH (CBOS HJesd — KaK MHas TOYKa 3pEHUsl), MO0 HAYYUTHCS YBIEKATHCS KAKUMHU-TO
WU3BECTHBIMH HJICSIMH, KOTOpPBIE HYXIAIOTCS B JOpa0OTKe (MIes — KaKk ONTHMHCTHYCSCKAs
MO3UIMS Y HAMPABICHHOCTh Ha JajbHEWIee COBEPIICHCTBOBAHHE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPTraHU30BBIBATh CBOE BPEMs, Bellb, KaK M3BECTHO, CBOOOJHOE (OT BCAKUX
TIIYIIOCTEH) BpeMsi — Ba)KHEHUIIEe YCIOBHE HACTOAIIETO TBOPYECTBA, ISl HEro HAKOHEI-TO
nosiBIIsieTcs Bpemsi. VIHOT/1a MMEHHO Ha OpraHM3alyI0 TaKOTO BPEMEHH YXOJWUT HeMaias 4acTh
CHWJI U TAJIAHTOB.



[Tucatp crnegyer SICHO W TOHATHO, CTAapasCh OCHOBHBIE IMOJIOKEHHS (OPMYIHUPOBATH
YETKO M HEJABYCMBICIICHHO (4TOOBI M caMOMy TIOHSATHO OBLIO), a TakKXe CTPEeMsCh
CTPYKTYPUPOBAaTh CBOW TeKcT. Kaxk1plii pa3 Ha/J0 MPEACTaBIATh, YTO BaIl TEKCT OYIET KTO-TO
YUTaTh M €My 3aXO4yeTcsl COPHUEHTHPOBAThCSI B HEM, OBICTPO HAXOJWUTh OTBETHl Ha
MHTEPECYIOIINE BOIPOCHI (3a0JHO MPEACTaBbTE ceOs Ha MecTe Takoro 4yenoseka). [lonaTHo, 4yTo
paboTa, HamucaHHas «CIUIOLIHBIM TeKCTOM» (0e3 3aroyioBKOB, 0€3 BBIJIEICHUS KPYIHBIM
mpudToM Hambosiee BaXHBIM MECT U T, I.), y KYJIbTYPHOTO YMTAaTeNs JOJDKHA BBI3BIBATh
Ope3rinuBOCTh U JaKe KalOCTh K aBTOPY (MCKIIIOYEHHS] COCTABIISIIOT HEKOTOpHIE JIPEBHUE
TEKCTHI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWJIMCH WHA4e, J1a U CaMHX TEKCTOB OBLIO
ropa3o MeHbIlIe — HE TO, YTO B 3MOXY «UH(GOPMAIMOHHOIO B3PbIBa» U COOTBETCTBYIOIIETO
«UH(DOPMAIIIOHHOTO MYCOpay).

O0beM TekcTa U pa3jauyHble OPOPMUTENIbCKHE TPeOOBaHMS BO MHOI'OM 3aBUCST OT
NPUHATHIX B KOHKPETHOM y4eOHOM 3aBEJICHUU TOPSIIKOB.

Pedepar (mokmam)- 3TO caMOCTOSATENbHOE HCCIEAOBAHUE CTYIEHTOM OIpeAeNeHHOM
po0JIeMbl, KOMIUIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar nHe momxHa cocTaBiATbCA M3 (PparMEHTOB cTaTtel, MoHOrpaduii, MOCOOHIA.
Kpome mpocroro msnoxeHusi (GakToB M LUTAT, B pedepaTe TOIHKHO MPOSBIATHCS aBTOPCKOE
BUJICHUE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTprM OCHOBHBIE ATAlbI MOATOTOBKH pedepaTa CTyJCHTOM.

Brinonnenue pedepara HauMHAETCS C BBIOOpPA TEMBI.

3areM CTyIEHT NPUXOIUT Ha TMEPBYI0 KOHCYJIbTAMIO K PYKOBOJUTEIIO, KOTOpas
peycMaTpUBAET:

- 00Cy)KIeHre TIeTH U 3371a4 paboThl, OCHOBHBIX MOMEHTOB M30PaHHOM TEMBI;

- KOHCYJIbTUPOBAHUE IO BOIIPOCaM MO00pa TUTEPaTyphl;

- COCTaBJICHUE TIPEABAPUTEIHHOTO TIIAHA.

Craenyrommum »stanoMm siBisercss pabotra ¢ nuteparypoil. Heobxonumas nurepatypa
O0UPAETCs CTYIEHTOM CaMOCTOSITEIBHO.

ITocne monbopa auTEepaTypsl Lenecoodpa3Ho caenaTh pabouuil BapuaHT IulaHa paboTHI.
B HeM HYXHO BBLICTUTh OCHOBHBIE BOIIPOCHI TeMbl W Taparpadbl, pPacKphIBAIOIIAE HX
coJiepKaHue.

CocCTaBJICHHBIN CIIMCOK JIMTEPATYpPhl U TPEABAPUTEIBHBIN BapUaHT IUIaHA yYTOUYHSIOTCS,
COIJIaCYIOTCSl Ha OUepeJHON KOHCYJIbTAIUU C PYKOBOJUTENIEM.

3areM Ha4yMHAETCS CIEAYIOUIMA dTam paboOThl - HW3YyYeHUe JHTeparyphl. TOIBKO
BHUMATENNbHO YUTasg U KOHCHEKTUPYS JUTEPATypy, MOKHO pa3o0paThCs B OCHOBHBIX BOIIPOCAX
TEMBI ¥ TIOATOTOBUTHCS K CAMOCTOSITEIFHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIEpIKaHus pedeparta.
KoHcniekTupysi NnepBOMCTOYHHMKH, HEOOXOAMMO OTpa3uTh OCHOBHYIO HJEI0 aBTOpa M €ro
MO3HIIMI0 TI0 HCCIIEyEMOMY BOMPOCY, BBIABHTH TPOOIEMbI W HaMETHUTh 3aJaqyd IS
JabHEHIIEro U3y4eHus TaHHBIX TPOOIIEM.

Cucrematuzanyisi ¥ aHaUM3 WM3YYCHHOW JUTEpaTyphl IO MpOOJIeMe HCCIIeIOBaHUS
MO3BOJISIIOT CTYJCHTY Hamucarb padoTy.

Paboumii BapraHT TekcTa pedeparta MPeaOCTaBIsIETCS PyKOBOJMUTENIO HA MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJUTENb BMECTE€ CO CTYAEGHTOM OOCYXIaeT
BO3MOXKHOCTH JOpabOTKH TekcTa, ero odopmiienue. [locie mopaboTku pedepar crmaercs Ha
Kadeapy Ui ero OLeHUBAHUS PYKOBOJUTEINIEM.

Tpebosanus k Hanucanuio peghepama

Hanmucanue 1 pedepara sBnsercs o0s13aTeabHBIM ycioBueM BbinodaHeHus miaana CPC no
0001 TUCIUTUIMHE TPOPECCHOHATHHOTO IHKJIA.

Tema pedepata Moxer ObITH BBIOpaHa CTYACHTOM M3 MpPEUIOKEHHBIX B paboueit
nporpaMMe WK (OHJE OIEHOYHBIX CPENICTB IUCIUILTNHBI, THOO OmpeeseHa cCaMOCTOSTENBHO,
UCXO/ W3 HWHTEPECOB CTYACHTA (B paMKax H3ydyaeMOW AMCHUIUIMHBI). BriOpaHHyl0 Temy
HEO0OXOUMO COTJIacOBaThCA C MPEIOIaBaTEIEM.

Pedepar nomxeH ObITh HATUCAH HAYYHBIM S3BIKOM.



O6beM pedepata nomkeH coctaBisaTh 20-25 crp.

Cmpyxmypa peghepama:

e Bgenenue (He 6omnee 3-4 crpanun). Bo BBeneHun HeoOXOAMMO 0OOCHOBaTH BBIOOD
TEMBI, €€ aKTyaJlbHOCTb, OUEPTUTh O0JIACTh HCCIIEIOBAHUS, OOBEKT HCCIIEIOBaHUS, OCHOBHbBIC
LENU ¥ 33]1a91 MCCIIeIOBAHMUS.

e (OCHOBHAas 4acCTb COCTOUT U3 2-3 pa3nesioB. B HUX pacKkphIBaeTCs CyTh MCCIEIyEeMOMH
po0JieMbl, MPOBOJUTCS 0030p MUPOBOM JIMTEPAaTypbl U UCTOUYHUKOB VIHTEpHET Mo mpeaMmery
UCCIICIOBAaHMsI, B KOTOPOM JAaeTCsl XapaKTePUCTHUKA CTENEHH pPa3paOOTaHHOCTH MPOOIEMBbI H
aBTOpPCKAs aHaJUTHYECKas OIICHKA OCHOBHBIX TEOPETHYECKHUX TMOJXOAOB K €€ pEIICHHUIO.
W3noxeHne Marepuaia HE JOJDKHO OIPAaHHMYMBATBHCS JIMIIb OMMCATENbHBIM MOJIXOAOM K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO TaKke [OJKHO COJAEpPKaThb COOCTBEHHOE BHUJICHUE
paccMaTpuBaeMoi IpoOIeMbI M U3JI0KEHHUE COOCTBEHHOW TOUKU 3PEHHS Ha BO3MOXKHBIE IIYTH €€
pelieHusl.

e 3axmoueHue (1-2 crpanuipl). B 3axkitoueHnn KpaTKO M3J1araroTcs JOCTUTHYTBIE MPU
U3Yy4EHHUH MTPOOJIEMBI IIEITH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOT0 BOIIPOCa

e CnucoK HCIOJNIb30BaHHOMN nuTepaTypsl (He MeHblIe 10 UCTOUYHHUKOB), B aipaBUTHOM
nopsiake, 0opOPMIICHHBIN B COOTBETCTBUU C MPUHATHIMU MpaBWIIaMU. B cMCOK HCTIONB30BaHHOMN
JUTEPATyphl PEKOMEHYETCS BKIIIOYATh PA0OTHI OTEYECTBEHHBIX M 3apYOEKHBIX aBTOPOB, B TOM
Yuclie CTaThH, ONMyOJMKOBAaHHBIC B HAYYHBIX KypHAJIaX B TE€YCHHE MOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetn VIHTepHerT.

e [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaeHuro:

TEKCT C OJAHON CTOPOHBI JIUCTA;

mpudT Times New Roman;

Kerib mpudra 14;

MEXCTpOUHOE paccTosHue 1,5;

MoJIst: CBEpXy 2,5 cM, CHU3Y — 2,5 ¢M, cieBa - 3 cM, cripasa 1,5 cm;
pedepar nomkeH ObITh NPeACTaBIEeH B COPOIIIOPOBAaHHOM BHJIE.

Tlopsook 3awumsl peghepama:

3ammTa pedepara MPOBOAUTCS HA MPAKTHUYECKUX 3AHITUAX, TIOCIE OKOHYAHUS PabOTHI
CTYAEHTa HaJ HUM U MCIIPaBIIEHUs BCEX HEI0YETOB, BBIABICHHBIX INpErNojaBaTeleM B XOJe
KoHcynbTanuii. Ha 3amury pedeparta orBoautcst 5-7 MUHYT BpEMEHH, B X0JI€ KOTOPOTO CTYJICHT
JIOJDKEH TOKa3aTh CBOOOJHOE BIAZICHHE MaTepualoM IO 3asBiIeHHOM Teme. Ilpu 3amute
pedepaTa MpUBETCTBYETCS HCIIOIB30BAaHUE MYJIBTUMEINA-TIPE3CHTAIIHH.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIEAYIOINM KPUTEPUSIM:

* coOmoieHne TpeOOBaHUH K ero 0(pOpPMIICHHIO;

* HEOOXOAMMOCTh W JIOCTaTOYHOCTH ISl PACKPBITHS TEMBbl TPUBEACHHOW B TEKCTE
pedepara unpopmanuy;

* YMEHHUE CTy/IeHTa CBOOOIHO M3IaraTh OCHOBHBIC HJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTY/EHTA IMOHATH CYTh 33JaBa€MBIX IpernojaBaTeleM U COKYpCHHKaMH
BOTIPOCOB M C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABIISIETCS CTYJCHTY, €CIIA B JIOKJIZE CTYACHT HCUEPITBIBAIOIIE,
MOCJIEI0BATENIbHO, YETKO M JIOTHYECKU CTPOMHO M3jaraeT MaTepuai; CBOOOJHO CIpaBIseTcs ¢
3aJjauaM#, BOTIPOCAMH W APYTUMH BUIAMH TPUMEHEHUs 3HAHWIA, UCTIONB3YeT UIS HaIMCaHUsS
JIOKJIaJla COBPEMEHHbIE HaydHble MaTepHallbl; AaHAJIM3UPYET MOJYYCHHYI0 HH(POPMALHIO;
MIPOSIBIISIET CAMOCTOSTEITFHOCTH TPH HAITUCAHUH JIOKJIAJIA.

Oyenka «Xxopouio» BBICTABISETCA CTYAEHTY, €CIM KAaueCTBO BBIIOJHEHUS JIOKJIaja
JI0CTaTOYHO BbICOKOE. CTy/IEHT TBEPIO 3HAET MaTepuall, FPaMOTHO U 110 CYIIECTBY U3JIaraer ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JIOKIaJa.



Oyenka «y0o61emeopumenbHo» BBICTABISCTCA CTYICHTY, €CIM Marepuai JoKiIajga
U3JaraeTcs 4aCTMYHO, HO NMPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYJICHT JOIYCKaeT
HETOYHOCTH M OMIMOKM IMPH 3aIIUTE AOKJIA/Na, Ja€T HEAOCTATOUYHO MPABUIbHBIE (POPMYIUPOBKH,
HaOJII0AaI0TCS HAPYIIEHUS JIOTHYECKOM MOCIIE0BATENIbHOCTH B U3JI0’KEHUH MaTepuaa.

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

Onucanue wKanvl oYyeHu8aHusl

MaxkcuMaabHO BO3MOXHBIN Oalll 32 BeCh TEKYIIMHA KOHTPOJIb YCTaHABJIMBACTCS PaBHBIM
55. Texyuiee KOHTPOJIbHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT IOJIyYU 32 HEero
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi 3TOTO KOHTPOJII MaKCUMaJIbHOTO Oasna. PeHTHHrOBBII
0asu1, BBICTABIAEMBIN CTYJEHTY 3a TEKYIee KOHTPOJIbHOE MEPOIPUITHE, CAAHHOE CTYAECHTOM B
YCTAHOBJICHHBIE T'Pa)UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISICTCS CIEAYIOIINUM
obOpazoM:

YpOBEHb BBINOJIHEHUS KOHTPOJIBHOIO PeliTunroseiii  Gayn ® % or
3alaHus MaKCHUMaJIbHOTO 0ajla 3a KOHTPOJBHOE 3a/1aHuUE)

OTnuuHbIi 100

Xopommii 80

Y 10BIETBOPUTEITBLHBIN 60

HeynosnerBopurenbHbIil 0

Tembl pedeparTonB
ba3oBbIli ypOBEHb

Bo3moskHocTn u mpumenenue M B oOpa3oBatenbHOM cpefe.

CoBpeMeHHbIe TporpaMMHbIE IPOAYKThI, OCHOBaHHbIE Ha V.

OOm1as xapakTepucTHKa s3blka nporpammupoBanust PROLOG.

DKCHepTHBIE U MHTEJUIEKTYalIbHbIE O0yUalOLIe CUCTEMBI.

Mognenu 1 anropuTMbl pacrio3HaBaHMs B 3KCIIEPTHBIX CUCTEMAaX.

Mopaenu npeacTaBieHUs] 3HAHUI.

OCoOEeHHOCTH UCTIOJIb30BaHMsI CEMAaHTUYECKUX CEeTEeH [T PeCTaBICHHs 3HaHUI.
[IponyknuonHble 0a3bl JaHHBIX.

@peliMOBBIE MOJIETHN B CUCTEMAX UCKYCCTBEHHOIO MHTEJUIEKTA.

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

[Iporuo3upyroniye HHTEIEKTyalbHbIE CHCTEMBI.

[Inanupyromye NHTENIEKTYaIbHbIE CUCTEMBI.

OO0t aHaNIM3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IIAT(HOPMEHHBIX PEILICHUH.

CoNoOARWNE

N N
rPWODNEO

I1oBBIIIEHHBIN YPOBEHb

Bupl sKCTIepTHBIX CHCTEM.

OcoOeHHoCTH Pa3pabOTKH Y4eOHOM IKCIIEPTHON CUCTEMBI.
XapakTtepuctuka 0005104kH 3kcnepTHbIX cucteM CLIPS.
NHTtennexTyaibHble CUCTEMBI KOHTPOJIS U IPUHATHUS PEILICHUMN.
[TonsiTre u oOuIMe XapaKTEPUCTUKN HEHPOHHBIX CEeTeH.
Heiiponnsie ceTu B cucteMax UCKYCCTBEHHOT'O MHTEIUIEKTA.
O6mactu mpUMEHEHHS HEUPOMH(DOPMATHKH.

Penakropsl oHTONIOTHA.

OcnHoBbel RDF 1 OWL.
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10. baiiecoBckas cTpaTerysi OLIEHKU BBIBOJOB.

11.  Poccwuiickue oOpa3oBaTeabHbIC OHIANH-TIAT(OPMEI.

12. 3apyOexHble 00pa3oBaTeIbHbIC OHIARH-TIIIAT(QOPMEI.

13. Crenmanu3upoBaHHBIE IPOrPAMMBI JJIsl HEUETKUX CHCTEM.

14.  Bo3moxsOocTH nporpammsl Scilab asist paboThl ¢ HeYeTKMMHU 0a3aMy JaHHBIX.

4.5. Memoouueckue pexomeHOayuu no 8bINOIHEHUIO UCCIE008AMENLCKUX NPOEKMO8

HccnenoBatensckas mpoekTHas pabora — 3T0 TpymnmoBas paboTa, A BBIIOJHEHHUS
KOTOpPOH HeoOXOAMM BBIOOp M NPUIOKEHHWE HAyyHOM METOIMKHM K IIOCTAaBJICHHOH 3ajaue,
NOJy4eHHe COOCTBEHHOTO TEOPETUYECKOT0 WM AKCIEPUMEHTAIBHOTO Marepuaia, Ha
OCHOBAaHHMU KOTOPOI'O HEOOXOAMMO IPOBECTH aHAIU3 U cJelaTh BBIBOABI 00 HCCIENyeMOM
SBJICHUU. BBIMONHEHHWE NpPOEKTa — STO BCErla KOJUICKTHBHAsA, TBopYeckas JlabGopaTopHas
paota, mpenHa3HaueHHass [UId MOJYYEHUS OIpPEECIEHHOrO MPOAYKTa WJIM Hay4HO-
TEXHUYECKOTO pe3yibrarta. Takas paboTa moapasymMeBaeT 4eTKoe, OHO3HAYHOE (POPMHUPOBAHUE
IIOCTaBJIIEHHOW 3ajjaud, OIpEJAEJICHUE CpPOKOB BBINOJIHEHUS HAMEUYEHHOIo, OIpe/eeHne
TpeboBaHMil K pazpadbaTbiBaeMOMY OOBEKTY.

Beinmonuenue 1 rpynmoBoro npoekrta siBiSeTCsl 00s13aTeNbHBIM YCIOBUEM BBIIOJIHEHUS
CaMOCTOSITENIbHOM  padoThl MO JI000M JUCUMILIMHE NpOo(ecCHOHaIbHOro NHKIa. Tema
IPOEKTHOIO 3aJaHMs MOXXET ObITh BbIOpaHa CTYJEHTOM U3 MpPeUIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPEICTB IUCIHUILIMHBI, THOO OmMpeaeseHa cCaMOCTOSTENBHO,
UCXO/1 W3 HHTEPECOB CTYAEHTa (B paMKax H3ydyaeMoOW AMCUUIUIMHBI). BbiOpaHHyro Temy
HEOOXOMMO COTJIaCOBATHCS C IPEMOAaBaATEIEM.

Tpebosanus no 8bINOIHEHUIO U O OPMAEHUIO NPOeKMA

[Ipu BbINOSHEHUH MPOEKTA IPUBETCTBYETCS paboTa B rpynmne (2-3 uenoseka). [Ipoekt —
3TO HcCcienoBarenbckas paboTa, B X0J€ KOTOPOH CTYIEHTHI JOJKHBI MPOAEMOHCTPUPOBATH
BJIAJICHNEC HaBBIKAMH HAy4YHOTO HCCIIEOBAHUS, YMEHHS TPOBOAMWTH aHaIW3, 0000mMaTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM pEIIEHUs NMpoOJieMbl, paccMaTpUBaeMOW B
MIPOEKTE.

IIpy moxaroTroBke MarepuanoB IMpPOEKTa CTYIEHTHl JOJDKHBI IMPOAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMH METOAAMHU KOMITBIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomwl yuacmuuxa npoekma.

JI71st KaKJI0TO U3 yYaCTHUKOB TPOEKTA OLIEHUBAIOTCS:

* mpo¢eccuoHaIbHbIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHue paboTaTh CO CHPABOYHOM M HAyYHOM JIUTEpaTypoil, OCYLIECTBIATH MOUCK
HeoOxonuMoil uHpopmanuu B IHTepHeT;

* yMeHHe paboTaTh C TEXHUYECKUMHU CPEICTBAMH;

*  yMEHHE  TIOJb30BATHCS  COOTBETCTBYIOIIMMH  BBIMOJHAEMOMY  IPOEKTY
UH(POPMAIIMOHHBIMH TEXHOJIOTHSIMH;

* YMEHHE FOTOBUTh MaTepHalIbl MPOEKTa JJISl IPE3EHTAIUU: COCTABIATh U PEJaKTUPOBATh
TEKCTHI, POPMHUPOBATH MPE3CHTAIINIO TIPOCKTA;

* yMeHue paboTaTh B KOMaH/IE;

* YMEHHUE ITyOJHUYHO MPECTABISTH PE3yIbTaThl COOCTBEHHOH NI TETFHOCTH,

* KOMMYHUKa0€IbHOCTh, MHUIIMATUBHOCTh, TBOPYECKHUE CIIOCOOHOCTH.

Kpumepuu evicmaenenus oyenku y4acmnukam npoeKxma



Kommerenum,

Hubie

CBSI3aHHBIE C

YHHUBEpCaIbHbIE
HCIIOJIb30BaHUE

" KOMIIETeHITMHT

(xoMMyHUKa0OETbH
COOTBETCTBYIOIIL

[Tpodeccuonans OCTb,
ux OT4eTHOCTD

Onenka HbIE UHUIIMATUBHOCTD,
BBITIOJTHSIEMOMY

KOMITETEHIIMH yMeHHe paboTarh B

MIPOCKTY
«KOMaH/JIEY,

TEXHUYECKUX

yIPaBJICHUYECKUE
CPE/ICTB U

HaBBIKH H T.]I.)
nH(pOpMaITMOHH
bIX TEXHOJIOTUI

«OTanyHO» Pabota TexHnuueckue Crynent mnposiBui | [Tpoekr
BBITIOJIHEHA  HA | CPEACTBa U | THUIUATUBY, MIPE/ICTABIICH
BBICOKOM MH(OPMALIMOHH | TBOPYECKUIA MOJIHOCTBIO U
MpoECCHOHANIb | bIe TEXHOJIOTHH | TTOAXO/, B CPOK.
HOM YPOBHE. | OCBOEHBI U | CIIOCOOHOCTH K
[IpencraBieHHbl | UCMONB30BAHBI | BBITTOJIHEHUIO
W Marepuan B | IS peaiH3alyu | CIOXKHBIX 3aJaHUMH,

OCHOBHOM MPOEKTa HaBBIKK PaOOTHI B
bakTuyecku MOJIHOCTBIO KOJUJICKTHBE,
BEpEH, OpraHU3aIMOHHbIC
JIOTTYCKaOTCs CIOCOOHOCTH.
HerpyOble

(hakTH4EeCKHe

HETOYHOCTH.

CryneHt

cBOOOHO

OTBEYaeT Ha

BOIIPOCHI,

CBSI3aHHBIE c

MIPOEKTOM.

«Xopo1o» Pabora Oo6HnapyxuBator | CTyaeHT IIpoekr
BHITIOJIHEHA HA | €1  HEKOTOPHIE | TOCTATOYHO MPE/ICTaBIICH
JIOCTaTOYHO OLINOKHU B | IOJIHO, HO 0e3 | I0CTaTO4YHO
BBICOKOM WCTIONb30BAaHUM | WHUIIMATUBBI U | IOJTHO U B
npodeccuoHanb | COOTBETCTBYIOI] | TBOPUYECKUX CpPOK, HO ¢
HOM YpOBHE. | IX TEXHUYECKHUX | HAXOJOK HEKOTOPBIMH
HonyieHno 10 | cpeacTs U | BBIIOJHUI HeopaboTKa
4-5 WH(QOPMAIIMOHH | BO3JIOXKEHHBIE HA | MH.
bakTHYeCKuX BIX TEXHOJIOTHI | HEro 3aJayu.

OmHOOK.
CryneHt
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE c
MPOEKTOM,  HO
HEJ0OCTaTOYHO
TMIOJIHO.

«Y IOBJIETBOPUTEILH | YPOBEHB O6napyxuBaer | CtyaeHT [Ipoekt cnan

o» HEJOCTAaTOYHO HEJIOCTATOYHOE | BBITOJIHUII co
BBICOK. BJIaJICHUE OOJIBIIYI0  YacCTh | 3HAYUTEIbHbI




Kommerenum,

Hubie
CBSI3aHHBIE C
YHHUBEpCaIbHbIE
HCIIOJIb30BaHUE
" KOMIIETeHITMHT
(xoMMyHUKa0OETbH
COOTBETCTBYIOIIL
[Tpodeccuonans OCTb,
ux OT4eTHOCTD
Onenka HbIE UHUIIMATUBHOCTD,
BBITIOJTHSIEMOMY
KOMITETEHIIMH yMeHHe paboTarh B
MIPOCKTY
«KOMaH/JIEY,
TEXHUYECKUX
yIPaBJICHUYECKUE
CPE/ICTB U
HaBBIKH H T.]I.)
nH(pOpMaITMOHH
bIX TEXHOJIOTUI
HonymeHno 10 8 | HaBbIKaMH1 BO3JIO)KEHHOM Ha | M
(dakTHYeCKUX paboThI C | Hero paboTHI. OIO3JaHUEM
OIIHOOK. TEXHUYCCKUMH (6omnee
CTygeHT MOXKET | CpecTBaMu | HEJIEJIN) U HE
OTBETUTH JIUIIb | COOTBETCTBYIOII MOJTHOCTBHIO
Ha  HEKOTOpbIE | UMH
u3 3a/laHHBIX | HH(OPMAIMOHH
BOITPOCOB, BIMH
CBSI3aHHBIX C | TEXHOJIOTUSAMHU
MIPOCKTOM.
«HeynosnetrBoputen | PaGora He | HaBbIKOB Crynent IIpoext He
BHO BBITIOJIHEHA WJIU | pabOThI C | MPaKTHUYECKH  HE | CHaH.
BHIMIOJTHEHA HA | TEXHUYECKUMH | padoTad, HE
HU3KOM YPOBHE. | CpEICTBAMU BBITIOJIHWJI  CBOM
Honymeno HET, 3a7a41 1581071
6onee 8 | HGOPMAIIMOHH | BBIMOJIHUJI JIUIIb
bakTHYeCKuX bl€ TEXHOJOTUHU | OTACJIbHbIE HE
OIINOOK. HE OCBOEHBI CYLIECTBEHHbIE
OTtBeTbl Ha Opy4YEHUS B
CBSI3aHHBIE c TPYIIIOBOM
MIPOEKTOM IIPOEKTE.
BOIIPOCHI
0OHapyKUBAIOT
HETTOHUMaHUe
npeamera u
OTCYTCTBHE
OpUEHTAIlNH B
MaTtepuae
MIPOEKTA.

1.
2.
3.

Cmyoenmul 00n2#CHbI: 3AIUTUTH MPOEKT B PEXUME MPE3CHTALMH, NPEIbIBUTH (ailiibl
BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccKka3aTh O TEXHOJIOTUSIX, HCIOJb30BaHHBIX HMH IPHU
BBITIOJTHEHUH MIPOEKTA, aTh OLEHKY pabOThl KaK/IOTO WieHa TPYIIbI (eciu npoeKnm epynnosoll).

IIpuMepHbIe TeMbI /i1 BBITIOJHEHUs] MPOEKTHBIX 3aJaHUI

Hcropus pa3BUTHA HCKYCCTBEHHOIO MHTEILIEKTa B Poccuu.

Hctopus pa3BUTHS UCKYCCTBEHHOT'O MHTEIUIEKTA 32 PYOEKOM.
HckyccTBEeHHBI HMHTEIEKT B MpodeccHoHanbHOW cdepe (B 3aBUCHMOCTH  OT
HalpaBJIEHUs OATOTOBKH).




4.  AHanu3 JaHHBIX y4eOHOW aKTUBHOCTH 0Oydarommxcs ¢ npumeHenneM M.

5. Ananuz 00pa3oBaTeNbHBIX JaHHBIX MPOCKTHON AESITEILHOCTH.

6. Google Data Studio kak cpeicTBO aHAIM3a U BU3yaIU3alllii 00pa30BaTEIbHBIX JaHHBIX.

7. Pa3pabotka oHTOJIOTHH MPOGECCHOHATBHOU MPEAMETHOM 00IaCTH.

8. IIpunuunsl pa3pabOTKH CUCTEM alalTHBHOIO OOY4EHUSI.

9. 3apyOexHbIe CHCTEMBI aIAITUBHOTO O0YYCHHMS.

10. Poccwuiickue CUCTeMBI aIalTUBHOTO O0YUICHHSI.

11. Krnaccudukanus NCKyCCTBEHHBIX HEHPOHHBIX CETCH.

12. T'my0okue UCKYCCTBEHHbIE HEHPOHHbIE CETH JUIs PEUICHUS 331a4 IJITAHUPOBAHUSI.

13. T'myOokue uckyccTBeHHbIC HEHPOHHBIE CETH ISl PEIICHUS 3a/1a4 IPOTHO3UPOBAHHUS.

14. T'nyObokue UCKYCCTBEHHbIE CBEPTOUHBIE HEHPOHHBIE CETH JJI1 PpELIEHUs 3aaady
pacro3HaBaHUs U300paKEHUI.

15. CpaBHuTenbHAs XapaKTEPUCTHUKA TIIOJHOCBA3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX CeTel Ui pelIeHus 3a1a4 KiacCu(UKALUU U KIacTepU3aliu.

4.5. Memoouueckue pexomenoayuu no NOO20MOBKe K IK3aAMEHAM U 3a4emam

N3zyuenne MHOrHX 00HIENPO(ECCHOHATBHBIX U CHEIHUATBHBIX TUCIUIUIMH 3aBEPIIACTCSI
sk3amMeHoM. [ToAroToBKa K 9K3aMEHYy CIIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUIO U 0000IICHHUIO
3HAHWH, TIOJy4aeMbIX, B Ipolecce OOydYeHHs, a TaKXe MPUMEHEHHID HX K PEHICHUIO
MPAKTUYECKUX 3a/ad. [0TOBACH K dK3aMEHY, CTYICHT JIMKBUAMPYET MMCIOIIHECS MpoOeibl B
3HaHUSX, yrIIyOJsieT, CUCTEeMaTH3UPYeT U YIIOPSIOYMBACT CBOM 3HaHMs. Ha sk3aMeHe CTymeHT
JEMOHCTPUPYET TO, YTO OH MpUOOpen B IMpoiecce OOy4eHHs] O KOHKPETHOW yueOHOM
JMCIIATUTHHE.

DK3aMEHAIIMOHHAsI CECCHS - ATO CepUs dK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexny sk3amenamu uHTepBan 3-4 mHs. He cinemyer aymats, yto 3-4 AHS JOCTATOYHO MAJIst
YCIICIITHOM IMOATOTOBKH K 3K3aMeHaM.

B 5t 3-4 nHS HYXKHO CHCTEMAaTH3UPOBATh yXKe UMErolIrecs 3HaHus. Ha KoHCynbpTanuu
nepe]; YK3aMEHOM CTY/ICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMH, OTBETAT HA BO3HUKIITHE
y HUX Bompockl. [loaToMy mocenienrne KOHCYabTaIiil 00s13aTENbHO.

TpeboBaHMsI K OpraHMU3AIMH MMOJATOTOBKH K 3K3aMEHaM Te JKe, 4TO M MPU 3aHATHAX B
TEYCHHE CEeMeCcTpa, HO COON0JIaThCs OHHM JOJDKHBI Oojiee CTporo. Bo-mepBhIX, OYEHb BaXKHO
COOJTIOZICHHE peXKHMMa JIHS, COH HE MEHEe 8 JacOB B CYTKH, 3aHSATHUS 3aKaHUMBAIOTCS HE MO3]THEE,
yeMm 3a 2-3 vaca 1m0 cHa. OnTuManbHOE BpeMs 3aHSATHA - YTPeHHHE U JHEBHbIE uachl. B
nepepeiBax  MEXAY 3aHATHSAMH  PEKOMCHIYIOTCS TPOTYJIKH Ha  CBEXKEM  BO3IyXe,
HEYTOMUTENbHBIE 3aHIATHS CIOPTOM. BO-BTOPBIX, HATMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexkuuii. Jlaxke B TOM ciiydae, eciu ObUla TMPOIyIIeHa Kakas-JIu0o JIEKIus, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHUTH (TepernucaTh ee Ha kKadenpe), 00ayMaTh, CHATH BOSHHUKIIIHE BOMPOCHI
JUTSL TOTO, YTOOBI 3aIIOMHHAHWE MaTepualia ObLI0 OCO3HAHHBIM. B-TpeThuX, NpH MOATOTOBKE K
9K3aMEHaM y CTyJEHTa JOJDKEH OBbITh XOpOIIMH Y4eOHWK WM KOHCIIEKT JIMTEPaTyphl,
MPOYUTAHHOHN 1O yKa3aHWIO TPEIojaBarelii B TEUCHHUE ceMecTpa. 31ech MOXKHO 3(h(HEeKTHBHO
HCIIOJIb30BAaTh JINCTHI OMOPHBIX CHTHAJIOB.

Brauayie ciemyer mpocMOTpETh BeCh MaTepHall MO CAaBaeMOM JHUCIUILIMHE, OTMETHUTH
Uist ce0st TpynHble Borpockl. O0si3aTenbHO B HUX pa3olOparhes. B 3akmrodueHue eme pas
11eJIeCO00Pa3HO MMOBTOPUTH OCHOBHBIC TIOJIOKEHHS, HWCIOJB3YyS IPH 3TOM JIUCTHI OIMOPHBIX
CUTHAJIOB.

CucremaTHdeckas TIOJITOTOBKA K 3aHATHSM B TEUCHHUE CEMECTpPa IMO3BOJIUT UCIIOIB30BATh
BpEMsI 9K3aMEHAIIMOHHOMN CECCUU JIsI CUCTEeMAaTH3aI[UH 3HAHHIA.

1. KoHTtpoab caMocTOATENbHOI pa0oThl CTY1CHTOB

KoHTpomab camocToaTenbHO# paboThl MPOBOAUTCS MPETNOAABATENIEM B Ay AUTOPUH.



[IpemycMOTpeHBI CIEAyIOMIMEe BHUABI KOHTPOJISA: cobeceqoBaHue, OIeHKa pedepara,
OIICHKA MTPE3EHTALNH, OLICHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIMOJHEHUS TPOEKTA.

[TogpoOHBIe KpUTEPUU OIICHUWBAHMS KOMIIETCHLIMM mpuBeaeHb B (DOHIE OLIEHOYHBIX
CPEJCTB JJIsl IPOBENCHMS TEKYILEH U MPOMEKYTOUHON aTTECTaLlUU.

2. Cnucok Jurteparypbl 1is Bbinojnenuss CPC

OcHoBHas1 JiuTEeparypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIeKkTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITansmos. - Camapa : [ToBoimkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKauii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautes B 6a3oBoit Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBeneHue B TEOpHIO MCKYCCTBEHHOTO HWHTEIICKTA : y4eOHOE
noco6ue / JI. B. Cricoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Aii [Ilu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrponnsiii // Lludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:

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

JlonoJIHUTeIbHAS JIUTepaTypa:

1. ABepuenkoB, B. W. Cucrema dopmupoBanus 3Hanuii B cpene HHTepHer :
Mownorpadus / ABepuenkoB B. W. - Bpsauck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUM
yuuBepcuteT, 2012. - 181 c¢. - Kuura Haxomutcs B 6a3oBoit Bepcun IBC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. 1. CucteMsl HCKYCCTBEHHOT'O MHTEIIJIEKTA : yueOHoe nocodue : [16+]
/ C. W. IlaBnoB. — Tomck : TOMCKHI TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABICHHS U
pamguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBno, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIEKTA : yuyeObHoe nmocodue / C. M.
ITaBmoB. — Tomck : TOMCKHH TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHUS U
pamguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHOe mocooue : [16+]
/ H. E. Ceprees. — Taranpor : FOxublll penepanpublii ynusepcurer, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., Ta0JI. - Pexum JOCTYyTIA: 1o MTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. [IpoexTupoBaHue CHCTEM UCKYCCTBEHHOTO MHTEJUIEKTA : yyeOHOoe
nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UaTepHeT-YHuBepcuter MH(DOpMaIOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslit / I{udposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

Meroauuyeckas aureparypa:
1. MeToauyeckue yka3aHHsi K CAMOCTOATEIbHONU padoTe (JIEKTPOHHBIN BapUAaHT)

HNHTepHET-pecypcenl:

1. Bopoiickuit ®@. C. MHpopmaTuka. DHIUKIONEANYECKUN CIOBAPb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHble HMH(OPMAIOHHBIE M TEJIEKOMMYHHUKAI[MOHHbIE TEXHOJOTMU B
TepMuHax U ¢aktax. - M.: ®UIMATIIUT, 2006. - 768 c. — JocrynHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OcHoBBI HUCKYCCTBEHHOI'O HMHTEILIEKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html


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

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

4, Caitt OcHOBBI nn -
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Cob6oinp b.B. Nndopmatuka: yuebnux/ b.B. Cobons [u ap.] — Uzn. 3-e, nomons.
u mepepab. — PocroB w/Jl: ®enmkc, 2007. — 446 c. — MocrtynHo: http:/physics-for-
students.ru/bookpc/informatika/Sobol.rar





