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BBEJAEHUE

Leau u 337241 0CBOEHMSI THCIUILTHHBI

Llenpr0 OCBOCHUS AMCLMIUTHHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C KPYroM 3aiad B
00JIaCTH MCKYCCTBEHHOTO HWHTEJUICKTa, a TaKK€ 3HAKOMCTBO C OCHOBHBIMHU IOHSATHSIMHU U
METOAaMH MAIIMHHOTO OOYyYeHHMs M UX IPHUMEHEHHEM K 3ajayaM, OTHOCSIIUMCS K
npodeccuoHaIbHON 00acTH.

3ajaud  OCBOCHHUS JUCLHUIUIMHBL — O3HAKOMIICHHE CTYICHTOB C BO3MOXKHOCTSIMH
VICTIOJIb30BAaHMSI TEXHOJIOT Ui HCKYCCTBEHHOTO MHTEIUICKTA B IIpodeccnoHanbHol chepe.

B pe3yabTaTe 0cBO€HMS JHCHUILIHHBI CTYAEHTHI T0JKHbI:

- HCIIOJIb30BAaTh IMPUHIHUIIBI pa6OTLI COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOT I JIIsL
peuieHus 3a1a4 npohecCuOHaNBHON e TeIbHOCTH;

— BbIOMparh 1HMGPOBBIE TEXHOJOTWH, IMPOrPAMMHBIC CPEICTBA ISl  PELICHHS
po(heCcCHOHATBHBIX 3a/1a4;

— TOpPUMEHATh  NPH  PEUICHUH  337ad  NPO(ECCHOHANBHOW  JCATCIbHOCTH
CIeUATM3UPOBAHHOE ITPOrPAMMHOE 00ECIIEYeHUE U METOIbl HCKYCCTBEHHOT'O MHTEIIICKTA;

—  paspabarbiBaTh OCHOBHBIC MOJYJIM MHTEJUICKTYaIbHBIX CHCTEM, BIaJCTh IIPUEMaMHU
pelICHHs IPAKTUYECKUX 3a/1a4 B [IPEAMETHOM 001acTH.

HaumeHoBaHMe NPAKTHYeCKHUX 3aHATHI

Ne HaumenoBanue tem nucuuiuingsl, | OObeM yacoB W3 Hux npakruyeckas
UX KpaTKOe COJEp/KaHue IOJIrOTOBKA, 4aCOB
S cemecTp
1. AHanu3 COBPEMEHHBIX 4
IIPOrPaMMHBIX CPEICTB C
npuMeHennem M1
2. dopmanuzanus 3HAHUU 4

HUcnonb3oBanne ceMaHTHUECKUX
CeTeH ISl NIPEICTABIECHUS 3HAHUI

3. Co3gaHre OHTOJIOTHM B CHCTEME 6
PROTEGE. Ocnosst RDF 1 OWL

4, PazpaboTka y4ueOHOU d3KCHEPTHOMH 2
CHCTEMBI

4 Ananuz CYILIECTBYIOIINX 2
00pa3oBaTeNbHBIX

1aT(OPMEHHBIX PELICHUH.

Hroro 3a S cemectp 18
Hroro 18




CTPYKTYPA U COJAEPKAHUE ITPAKTUYECKHNX 3AHSTHUN

IIpakTnueckasi padora 1.

AHanu3 COBpEMEHHBIX MPOTPAMMHBIX CPEACTB ¢ NpuMeHeHnuem M.

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

npumeHenneM MU.

33}13Hl/lﬂ JJIS1 BBINIOJTHCHHUS 1 METOAUYCCKHE YKAa3aHHUs .

3amanue 1

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

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

programmy

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

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

Onpenenute ux HapaBJIEHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiTe BO3MOXXHOCTH, OOJIACTM TPUMEHEHHS, JOCTOMHCTBA U
HEJIOCTATKHU NU3YYEHHBIX MHTEJUIEKTYJIbHBIX CUCTEM. Ha OCHOBE aHanm3a COCTaBbTE
oT4YeT B TabJIMUHOU (popme:

Hazsauwue [10 | Bosmoxxaoctu | O0nacth CTOUMOCTH HcTounuk
WJIA CEpBHUCA, | IIPOrpaMMBbl MIPUMEHEHUS nHpopMaru
BEPCHS (www. )



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

Cnenaiite BbIBoji O pbiHke I[10. Paccuuraiite yaenpHBIM Bec 1O 001acTH
npuMenenus [10. M300pa3ute pesyabTat rpaduuecku (IOCTPOUTE quarpaMmmy).

IIpakTuyeckasi padora 2

®opmajau3auus 3 HAHU A
HUcnonb30BaHue CeMAHTHYECKUX CeTel /1M NMPeACTABJICHUS 3HAHUH
Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:

1. W3yuutsh oOlee MpeAcTaBiIeHHEe O CEeMaHTHYECKOW ceTH U (pperimax s
MPEACTABIICHUS 3HAHUIA.
2. HayuuTbCcsi CTpOUTH CEMAaHTHYECKYI0 CETb M HCIONB3YyAd (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUHN.

3aHaHHSI JJIS1 BBINMOJTHCHHUSI 1 METOAHUYCCKHUE YKA3aHHS .

CemaHTHUeCKasi CETh — 3TO OJIMH U3 CIIOCOOOB NpeicTaBiIeHus 3HaHuH. MI3HauanbsHO
CEMaHTHYECKas CeTh ObLIa 3ayMaHa Kak MOJIEJIb IIPEJCTABIICHUS I0JTOBPEMEHHOMN
MaMsITH B TICUXOJIOTHH, HO BIIOCJIE/ICTBUU CTajla OJJHUM U3 CLIOCOOOB MPEICTABICHUS
3HaHuii B DC.

CeMaHTHKa — O3HA4YaeT OOIIME OTHOLIEHUS MEXIYy CHMBOJAMH U OOBEKTAMH W3
TUX CHMBOJIOB.

) EeMKOCTh
KJIacc
METAJUIITYECKIL,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. JI.
TIPIIMED (papdoporsIii

[IpocTeiimuii 00pa3elr ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIHIeHH. CeMaHTH4yecKass MOJeib He
packpbiBaeT camMa Mo ce0e KakuM o00pa3oM OCYIIECTBISETCS MpeICTaBICHHUE
3HaHuu. [losToMy cemaHTHYeckas CeTb paccMaTpPUBACTCS KAaK  METOJX
MPEJCTABJICHNUS] 3HAHUW W CTPYKTypupoBaHusa 3HaHuu. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

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

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

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

Iepuoa — «BECHA — JICTO».

[Tonmywaetrcss umepapxuyeckas cTpykrypa nossTuss KOKO. Moxno pa3outh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIeIOBaHUE CBOMCTB BETBU 1S-a.

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

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACaIOIIYIOCS:

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

2. JMAarHOCTUKUA TJa3HbIX 3aboneBanuid. Jlyru: kareropum OoJyie3HEH,
1aTo(HU3N0IOTHYECKOE COCTOSTHUE, HAOMIOACHNS, CHMIITOMBI.

3. pacno3HaBaHUs XMUMHYECKUX CTPyKTyp. yru: ¢opmyna BemectBa, cBoilcTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. ipo1ieAyphl MOMCKA MOJIE3HBIX UCKOMaeMbIX. Jyru: HAMMEHOBaHUE UCKOTIAEMOTO,
PaCIOI0KEHUE MECTOPOKICHHUS, TITyOMHA 3ajleTaHusl, METOIbl JOOBIYH.

5. cyne6Hoi npouenypsl. Jlyru: opuandeckoe JIMio, COObITHE, MEPhl BO3JEHCTBUS,
CIIOCOOBI paccieloBaHus.

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



HAaUMEHOBAHHUE TMPOJYKTa, CHOCOO TPAHCHOPTHPOBKH, KOHEYHBIA IyHKT
TPAHCTIOPTUPOBKH.

1. OIIpCACICHUA IIPHUHAICKHOCTH JKUBOTHOI'O K OIIPCACIICHHOMY BHIAY, THIIY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. knaccuduKanuu TUIIEBBIX MNPOAYKTOB. Jlyru: HauMMeHOBaHUE MPOJYKTa,
COCTABJISIFOIINE YaCTH, CIOCOO MPUTOTOBIICHUS, CPOK XPAaHEHUSI.

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

10. wuepapxmueckorr ctpykTypsl BJ/I. Jlyru: cucrema, cCOCTOsSHUE, Ha3HAuYCHUE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnoab3oBanue ¢ppeiiMoB 1151 NPeACTABJICHUNA 3HAHUI

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

JIroOoii (peiiM COCTOMT M3 HEKOTOPHIX COCTABIIAIONINX, UMEHA U COJepKaHUe
KOTOPBIX OIMHCAHO HUXKE:

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

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

3. Yka3zartenu HaclieZJoBaHUs. DTH YKa3aTeIN KacatoTcs TOJbKO (PpeMOBBIX CHCTEM
UEPAPXUUYECKOTO THUIAa, OCHOBAaHHbIE HAa OTHOLICHUSX “abCTpaKkTHOE-KOHKPETHOE”,
OHHM TIOKa3bIBAIOT, KaKylo HH(GOpMaIIio 00 aTpulyTax CIOTOB BO (hpeiiMe BEPXHETO
YPOBHSI HACIEAYIOT CJIOTHI C TAKUMHU K€ UMEHaMU BO (ppeliMe HUXKHEro YpOBHS.
Tunuuneie ykxazarenu HacienoBanus Unique (U: - yHuKandbHbIN), Same (S: Takoi
xe), Range (R: ycranoBnenue rpanun), Override (O: urnopupoBath) u T.m. U
MOKA3bIBACT, YTO (peiiM MOKET UMETh CIOTHI C Pa3HBIMH 3HAYEHUSIMHU: S - BCe
CIIOTHI JIOJDKHBI UMETh OJWHAKOBBIC 3HaueHUs, R - 3HaueHWe cioToB (peiima
HIOKHETO YPOBHSI IOJDKHBI HAXOAUTHCA B TIPE/Ieax, yKa3aHHbBIX 3HAUEHUSIMU CJIOTOB
¢peiima BepxHero ypoBHs, O - Ipu OTCYTCTBUH yKa3aHUs 3HaYEHHUE cloTa (ppeiima
BEPXHET0 YPOBHSI CTAHOBUTCS 3HAYCHHEM cIlioTa (peiiMa HIKHErO YPOBHS, HO B
cllydae OIpEIEICHUs] HOBOTO 3HAYEHUsl CJIOTOB (PPEMMOB HIDKHHMX YpOBHEH
YKa3bIBAIOTCS B KAYECTBE 3HAUCHUI CIOTOB.

4. Vka3zanue Tuna JAaHHBIX. YKa3bIBACTCs, YTO CJIOT MMCCT YMCICHHOC 3HAYCHMHC,



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

FRAME (ykazarens), INTEGER (uensiit), REAL (neiictBurenshusbiii), BOOL
(O6yne), LISP (mpucoenunennas mnpouenypa), TEXT (rekct), LIST (cnucok),
TABLE (ta6nuna), EXPRESSION (Beipaxkenue) u mp.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciIoTa JOJIDKHO
COBIMIAAaTb C YKa3aHHBIM THIIOM MOdHHBIX 3TOT0 CJIOTAa, KpOMC TOI0 JOJIZKHO
BBITIOJIHATBCA YCJIOBHUC HACIICAOBAHU .

6. Jlemon. 3aeck naetcs onpenenenue aemonoB tuna [F-NEEDED, IF-ADDED, IF-
REMOVED u 1.1. JIleMOHOM Ha3bIBaeTCs MPOLIeIypa, aBTOMATUYECKH 3aIlyCcKaemasi
MIPU BBITIOJTHEHUU HEKOTOPOTO YCIOBUS. JEMOHBI 3aITyCKAIOTCS IPU

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

7. IlpucoenunenHnas npoueaypa. B kauecTBe 3HaU€HHSI CI0Ta MOKHO MCIOJIb30BATh
nporpamMMmy ImpoueaypHoro tuma. Korma Mbl TOBOpUM, 4YTO B MOJEIAX
npeacTaBlieHuss  3HaHUU  (dpeliMamMu  OOBEIUHSIIOTCS ~ TPOLEIYypHBIE U
JIEKJIAPATUBHBIE 3HAHUSA, TO CUMWTAEM AEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OcoOEHHOCTBIO MEepPAPXUUECKOU CTPYKTYpHI SIBISETCS TO, YTO HMH(popManus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YpPOBHE COBMECTHO HCIOJB3YETCSI BCEMH
dbpeitMaMy HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe npeicTaBiieHne KOH(pepeHInu.

Hepapxuueckue (PppeiiMOBbIE CTPYKTYpbl Oa3upyroTcss Ha oOTHomeHusx IS — A
Mexay (¢peiimMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperiMbl
noJkHbl copepxkaTh uHpopMmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIIUA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUe U 10 pa3BUTHO. OHU COCTaBIISIOT
nodepHre (periMbl. B HUX MoOryT OBITH J00aBJIEHBI CIOTHI: 00BEM TOPTOBIU U
OIOKET.



KoHiep eHI A

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

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

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

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

2. BEIOMOCTh TPH COCTABIISIONINX: JUCIHILIMHA, CTYACHT, DK3aMEH, CEeMECTp,
npenojaBartesib, OlEHKa.

3. KoH(pEpeHIUs M0 KOMMEPUYECKHM BOMPOCAM TPU COCTABJIAIONIMX: JaTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moyly4eHHe OLIEHKM MpPHU COCTABJISIOUIMX: MpPErnojaBaTeib, CTYJIEHT, OLEHKa,
N0JTy4aTh.

5. WCMONB30BaHMS W3ACIUS TPU COCTABIAIONIMX: OpraHU3alus, pa3padoTKa
TEXHOJIOTUYECKOTO peIIeHus, UccienoBanne «husnaeckoro 3¢ dexray, MeTOoAbl
CO3aHUS U3EIHS.

6. mndopmarmonnas ctpykrypa b/l B MammHOCTpOEHUM TIPU COCTABIISIONIUX:
bu3myeckre SOQPEKTH, TEXHUUYECCKHUE pEIICHHs, H3IeIns, OOBEKT ITOCTaBKH
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

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

8. ayautopusi (OnMcaHWE) TPU COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YeHUE,
COCTABJISIFOLINE, MECTOHAXO0XK/ICHUE.

9. JKMBOTHBIN MHP IIPpHU COCTABJIANOIIUX: BU/, TUII, CpCaa O6I/ITaHI/IH, OCOOCHHOCTH
IIOBCACHUS.



IIpakTnueckue padornl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

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

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananu3upoBaTh CO3/laBaTh MpaBWiIa JUisl MPOBEPKU

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

33}13Hl/lﬂ JJIS1 BBIIIOJTHCHHUS 1 METOAUYCCKHE YKAa3aHHUs .

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

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, st Toro 4To0Bl MOTOM HE OBLIO CIOXKHOCTEH ¢ ee opManu3aiuei,
HEOOXOJIMMO OMpPEJEIUTh KAKUMHU CYHTHOCTSAMH MOXHO OmNepupoBaTh. B manHOM
ciyyae 31o cyuHocty Mmoaenu RDF [1, 2] u sizsika OWL [4], T.K. MHOTHE CUCTEMBI
u Oubnmoreku, B ToM umciie Protégé moanep>KMBaeT 3TH CTaHAAPTHl, U OHHU
SBJIIOTCSL HAanOoJIee PacCIpPOCTPAHEHHBIMH.

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

s361k0B RDF [4]. KoHkpeTHBIE CHHTaKCHUCHI OyayT OOCY>KIaThCs TO37HEE U BCE

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



IPUMEPBI, OTIUCAHHBIE HUKE MOTYT UX HE MPHUIEPKUBATHCA.

Onronorust B pamkax monaenu RDF mpeamnonaraer ompeneneHue Tr0ObIX
MOHATUN MPEIMETHOM 00JIacTh B BUIE TPOEK: CyOBEKT — MpeauKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpasyer rpad mnoHATHidl. CyObEeKTBI M OOBEKTHI
WHTEPHPETUPYIOTCS KaK BEPIIMHBI OPUEHTUPOBAHHOTO Ipada, a MpeMKaThl Kak ero
nyru (M ONpenesstoT OTHOILIEHUS MEXIY CYUIHOCTSIMH). BepmmHbl MOTyT OBITH
CJIEIYIOLIUX THIIOB: PECYPC, TyCTasi BEPIIHMHA.

Pecypc omnuchiBaeT HEKOTOpOE MOHATHE PEaTbHOIO MUpa U pa3jielsercs Ha
CCBUIOYHBIE pecypchl U cKayspHble. CChbUIOYHBIE peCcypcbl — 3TO HEKOTOpbIE
MOHATHUS, KOTOpPbIE MOTYT HUMETh XapaKTEPUCTUKU (Hampumep, cMapTdoH,
cmaptpon SMGI65FZPHZER, »skpan). TakuM MOHSTHSIM NPUCBAUBACTCS
rnmoOanpHbI  yHHKaNBHBIA uneHTHuUKatop IRl (Internationalized Resource

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

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

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEePUCTUKU U
ABJIAIOTCS TPOCTO 3HAYEHHEM OIlpeaesieHHOro Tuna. COOTBETCTBEHHO, TaKue
pecypchl MOT'YT HaXOJUTCSI TOJIBKO Ha MecTe 00bekTa. Ho, mpu 3TOM 11 HUX MOXKET
ONpENENATbCS THUN W JJI CTPOKOBBIX 3HAYEHUN MOKET OIPEIETATHCS SA3bIK.
Hanpumep, 11 Hamed mnpeaMeTHOM 00JIaCTM TaKWMHM CYHIHOCTSAMH MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaidb dkpana; float), «Samsung Galaxy S9+—
(opurnHaJIbHOE Ha3BaHUE; string); «4epHbIA~(@ru (I[BET; String; pyCCKUA).

Takxe HEOOXOOUMO OTMETUTh, YTO «IPEIUKAT™ TaKKE MOXET ObITh
«CYOBEKTOM ™ WJIM «0OOBEKTOM ™ B paMKaxX JIPYTUX TPOEK. ITO HEOOXOAMMO UTOOHI,
HaIMpuMep, ONUCATh OTPAHUYECHUS] TAHHOTO OTHOILECHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJHO M3 KOHUEMIIMU MOJIENH, MPEIUKAT MOXKET CBSI3bIBATh TOJBKO 2
pecypca. Ho, 3To pemraercs ¢ mOMOIIBIO BBEJICHUS MPOMEXYTOUYHOW BEPIIUHBI U
pa3fielieHueM CBS3M Ha HECKOJbKo OuHapHbIX. Ilpu 3TOoM BepummHa He Oyner

NpeACTaBIATh IIOHATHUC PCAJIbHOIO MHpa H €M HET CMBICIa JaBaTb YHHKaHbHBIﬁ
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rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
MIMeHHO N1l TakuMX BEPIUMH M BBeAEH oOcyxnaemblil tum. Ilpu 3TomM He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMmapTdoH oOnamaer  psAOM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
CyHIHOCTb. [Ipu 3TOM 117151 HaC OH SABJIETCS HEOTHEMIIEMOM YacThiO cMapT(doHa, a
MIPOU3BOJAUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIC MOJAEIU JTUCIUIES OT Pa3HBIX
IPOU3BOJUTENIEH MPU YCIOBUM COXPAHEHMsI XapaKTEPUCTHK. Torga MOXeT ObITh
1EJeCO00pa3HO HCMOIb30BATh IMYCTyH0 BepunHy. C JIpyroi CTOpPOHBI, €CIU
IIPOU3BOIMTEIb IPUCBOMI IAHHOMY JIUCIUIEIO ONPEACIIEHHBIN KO, TO MOKET OBITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
JIpyroi cMapT(doH, a Takke OyAeT MPOIIEe peaiu30BbIBATh, HAIPUMED, 3aMPOCHI 1JIs
OIIPEENICHNUS] CEPBHUCOB, I'/I€ €CTh B HAJIMYMM JaHHBIA Jucruiei. st nmpumepa
IIyCTOM BEPIIMHBI PACCMOTPHUM XAPAKTEPUCTHUKY «Pa3pelICHUE™ y KOHKPETHOI'O

JUCILICS

SM-D-G965FZPHSER pazpemieane X
_ X TOpU30OHTaIIb 2960
_x BepTukaib 1440

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-GO65FZPHSER 2960

pasgeweHue roODU3I0OHTaNb

>

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHne Tucruies

CTOUT OTMETHUTb, YTO JAHHBIC TMOHATHSA TaKXKE MOXXHO OBLIO OIHKCATh C
UCIIONIb30BaHUE 2 CBS3CH «paspelieHrue Trop—, «pa3pelieHue Bep— ©  0e3
IPOMEXKYTOUHOM BepIIMHBI. YTO IMOKa3bIBAET, YTO CO3/JaHNE OHTOJOTUH OCTACTCS
BapUAaTHBHBIM IPOIECCOM, 3aBUCSIIUM OT KOHKPETHBIX IEJICH W MPeanOUYTCHHU
pa3zpaboTuuka.

Kaxk mnpaBuno IRI pecypca cocroutr wu3 wuaentudukaropa b3 wm



NPOCTPAaHCTBA HWMEH M HuIeHTHuKaTopa TOHATHS B HeM. Hampumep,

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

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

Crannapt RDF BBOIUT HE TOJIBKO KOHIIETIIIHNIO, HO U 3 MPOCTPAHCTBA UMEH C
obmumu nousitusimMu: rdf, rdfs, xsd [3]. ['ae xsd onuckIBaeT TUIBI, KOTOPHIE MOMKHO
UCIIOJB30BaTh B OHTOJOrUsix Ha 0aze RDF (mampumep, xsd:string, xsd:integer,
xsd:double, xsd:boolean). Hampumep, pa3zpemieHue aucIuies IO TOPU30HTAIH
MOTIJIO OBITh OTTMCAHO CIIEYIOIIUM 00pa3oM: X TOpU3OHTAIb “2960”" " xsd:integer.
OcHoBuble oHsTHs U3 rdf, rdfs, KoTOophie OYyT UCTIOIB30BATHCA B paMKaxX JaHHOU
paboTsr: rdfs:Resource (monsitue pecypca, onucannoro panee), rdfs:Class (monsitue
kiacca), rdf:Property (monsitue otHomeHus), rdfs:subClassOf (oTHomeHwue,
KOTOpOE OTpeNeNsieT «CyOheKT™ Kak mojkiace «obbekTta™), rdfs:subPropertyOf
(OTHOILIIEHHUE, KOTOPOE OMpeaesieT «CyOBEeKT™ KaK YTOYHEHHE «OOBEeKTa™,
SIBJISIIONIETOCsT OTHOIIeHHeM), rdfs:domain (oTHoOIIEHHE, ompenesrolee 00IacTh
OTIpeJIeNICHHs] JAPYroro oTHoieHus), rdfs:irange (OoTHOIIEHHWE, OIpeAeIsIoIIee
o0jlacTh 3HA4YeHUs Jpyroro oTHouieHus), rdfitype (oTHomeHue, KOTOpoOe
OTIPEJIEISIET «CYOBEKT ™ KaK IK3EMIUISIP «O0OBEKTa ™).

OWL sBisieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3[IaHUsI OHTOJIOTHM. OH
MMEET HECKOJbKO BApUAHTOB CHHTAaKcHuca (B TOM uuciie (DYHKIMOHAIBHBIN), a
TaKk)ke MOXKET ObITh TpeoOpa3oBaH B robor u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, To B Hamem ciyyae OH OyJeT MHTEPHPETUPOBATHCSA Kak
HajacTtporika Hax RDF, kotopass yTOYHSAET MOAXOA K CO3JIaHUIO OHTOJIOTHH,
pacImpseT BO3MOKHOCTH MOJICTH ¥ BBOJUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
UMeH owl).

b3, co3mannbie ¢ ucnonb3oBanuemM OWL mpeamnosaraioT, 4To Ha HUX

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

B cBs131 ¢ 3TUM ONKMCAHUE OHTOJIOIMH MOYKHO pa3/IeiuTh Ha:
1 CymHocTu. Bee nonstus, onucanneie panee B pamkax RDF, a Takxe HekoTo-
pbie HOBbIE 13 OWL,;
2 Boipaxkenusi. Onucanve MOHATUS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymHocTel. OTHUM U3 OCHOBHBIX IPUMEPOB MPUMEHEHHUS SIBISIETCA ONPEACICHUE
Kjacca depe3 BbipaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep € pa3pelieHuEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHCIO™ — 3TO OOBEAMHEHUE MHOKECTB LEJBIX YHCEI U YHCEN C
JTpOOHOM YacCThIO.
3 Akcuombl. TOYHO M3BECTHBIE MOJIOKEHUS WM IOJIOKEHHSI, KOTOpPBIE BCEra
JIOJIKHBI OCTaBaThCs VMCTUHHBIMU. Hanpumep, Ha OTHOLIEHUE
«mnoTHocThl IMKceneii~ MOryT ObITh HaJIOXKEHBI OrpaHUYEHHUS Ha O00JacTh
OIpeseNieHus] — JK3eMIULIp Kiace «Jlucmiueii— u 00JacTh 3HAYEHHUS — «LEJI0e
yucino—. [Ipu 3ToM ecnu B 0aze 3HaHui Oyner Tpoika «G muotHocThlIMkcenen
529—, TO 3TO MOXKET MPUBECTU KaK K omuoOke (eciin G TOUHO HE MOXKET SBJISITHCS
HK3EMILISIPOM KJiacca «Jlucrei—), Tak U K BbIBO1y HOBOTO oTHOIIeHus «G rdfitype
Jucrmen—.

Kak yxe 6b110 ckazano Beiie, OWL n106aBisieT HOBbIE TOHSITHS U aKCHOMBI.
Jnst nanHOM pabOThl HEOOXOIUMBI CIAEAYIOITUE TTOHSTHS:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl: Thing. Knacc, sBisironuiicss mpeakoM BCeX KJIacCOB. AHAIOTUYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. Ilonkmnacc otHomenui (rdf:Property), cBsi3piBarommx
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomennii (rdf:Property), cBsi3pIBaromumx pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu
object/data property, siistroreecs mpeakoM Bcex Object/data property;

6 owl:FunctionalProperty. Knacc oTHoIIeHUH, TPUMEHSIEMBIX K OJTHOMY



«CyOBEKTY ™ TOJIBKO OJUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBATH JIBA TPHU-
wieta «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasnble cymHocTH u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHOMICHHE, NEKIAPUPYIOIIEe, YTO IK3EMIUTIP CyOheKTa-
KJlacca He MOXKET ObITh OJTHOBPEMEHHO 3K3eMILUISIpOM oObekTa-Kkinacca. T.e. B
OHTOJIOTHH HE MOXKET CYIIECTBOBATh JBa TpHuIieTa «X rdfitype yl1—, «x rdfitype
y2—, tne yl u y2 pasnsie knaccol 1 «yl owl:disjointWith y2—.
8 CymrHocty, He0OXOAMMBIE JUIS COCTABJICHUS BeIpakeHuil. By1yT onuceiBaTh
npu nossieHuu (owl:members,, owl:unionOf u 1.7.)

Tenepsp, KOTa CYIIIHOCTH, KOTOPBIE MOTYT OBITh HCIIOJIb30BaHbI, 0003HAUCHBI,
MO’KHO CIJTaHUPOBaTh 00IIee onucanue npeameTHon odaactu. OHO pa3zesieHo Ha
OIKCaHUE KIACCOB, IK3EMILISIPOB U OTHOIIICHUH MEXTy HUMU (pUC. 2) U ONTUCaHHE

caMUX OTHOIIEeHHH (puc. 3).

—»| owl:Class SM-G965FZPHSER 2018

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

L—— AKKymynatop

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

paMKax onucaHus cMapTHOHOB



owl:Property

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

rdfs:domain rdfs:range \

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

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

rOpU30OHTaNb

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

CMapTPOHOB

B pamkax mpuBezieHHOT0 (hparMeHTa KJ1IacCOB BbIJIEICHBI OUYEBUIHBIEC KIIACCHI:
«ToBap», «Cmaptdon». Takxke BbIIETEHBI HEKOTOPHIE OTIAECIbHBIE COCTABIISIONINE
cMmapTdoHa Kak Tojakiacchl kiacca «Yacte ToBapay: «Jlucruiei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/ia BbIICICHBI TOJIBKO CaMbl€ BAXKHBIE YACTH,
KOTOpbIEe OOJIbIlIE€ BCEro HMHTEPECYIOT MOKymnaTesned W Hauboyiee UEHHBbI MpHU
o0paboTtke nHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3a71aBaThCsI
OTHOILICHUSIMU MEKTy KOHKPETHBIM CMAapT(POHOM M KOHKPETHBIMU 3HAUYCHUSMU (Ha
M300pKEHUM B KayecTBE IMpUMEpa TaKUX OTHOUIEHWHW MOXXHO BHJIIETb: «TOJl
BBIITYCKa», «KOJA mpou3BoautTens»). CTOUT OTMETUTh, YTO HEKOTOPHIE Y3JIbl
(manpumep, «[2.9, 1.9]») 3ananbl B aOCTpaKTHOM BHJI€ U UX KOHKPETHOE 3a/JaHHE
Oyaer 3aBUCETb OT HCIIOJIb3YyeMOTO CHHTaKCHCa W/WIM  BO3MOXXHOCTEH
WHCTPYMEHTAJIbHON CUCTEMBI.

B pamkax npuBegeHHOro pparmMeHTa CBOMCTB HE CeNaHo pasaeneHue Ha Ob-
jectProperty m DataProperty Bo u30ekaHue H3MUIIHEH KOHKpeTu3anuu (mpu
peanu3auuy pasJeleHre JeNaeTcs OYeBHAHBIM 00pa3oM). B pamkax mpsiMbIX

HaCJICOAHUKOB «owl:Property» BBIACJICHBI THUIIbI BO3MOZKHBIX OTHOILLICHUN: «4aCTh)



(m7mst cBsI3W TOBapa C €ro 4acThi0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/ pa3pEeIICHUE)
(TaHHBIE CBOMCTBA ONIPEACIISAIOT TPYIIITY CBONCTB, 00bEIMHEHHBIX 00IIIeH 007aCThIO
onpenenenus. Pa3aenenue Ha TEKCTOBOE U CBOOOJAHOE CHENAHO JJISl YIPOILECHUS
nanbHeime o00paboTku. Ilog TEKCTOBBIMM MOJAPa3yMEBAIOTCS KOHKPETHBIE
3HAYEHHUA, KOTOPBIE TOTOM MOTYT OBITh MPE0Opa30BaHbl B MepeuncisieMbli Tum. B
paMKax CBOOOJIHBIX € OMHUCAHMSI MOTYT COJEpP>KaTh HECKOJIbKO XapaKTEPUCTUK,
OJIHY XapaKTePUCTUKY, 3aMMCAaHHYIO pa3HBIM 00pa3oM | T.1.), «unknowny (rpymnmna
XapaKTEPUCTUK, T00aBIsIEMbIX aBTOMAaTUYECKH B TMpolecce coopa mHpopmaiuwy,
JUIS. KOTOPBIX HEBO3MOXKHO OMPEACIUTh MPUHAJICKHOCTh K paHee OMHCAaHHBIM
rpymnmiam).

Heo6xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 MpUBEIACHBI TOJIBKO
dbparmentsl rpada ana ynpouieHus. OctaBmuecs (PparMeHThl OMHCHIBAIOTCS
aHAJIOTUYHO U HE 00J1aat0T JOMOJIHUTEIEHBIMU OCOOCHHOCTSIMH.

T.x. onucanue TOJKHO MOIPa3yMeBaTh BO3MOKHOCTh cOopa nH(popmanuu
C HCIIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KakK IMpHU
3TOM OYJET MPOUCXOIUTH 100ABIEHNE HOBBIX CYIIIHOCTEH:

1. IMonyuuth ¢ neTanbHOM CTpaHUIIBI TOBapa CIHCOK XAapaKTEPUCTUK B BUJE
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOJMMBIX OTACNIbHBIX TMOJIeH (CChIIKA, KO TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectn mnouck mnoAkiacca kiacca «ToBap», COOTBETCTBYIOIIETO
KaTEropuu paccMaTpuBaeMoro Torapa. Ecny He HalJIeH, TO CO31aTh;
3 Co3aaTh 3K3eMIUIAp MOJYyYE€HHOro B 1.2 Kkjacca (jokainbHas 4acth IRI
dopmupyetcs kak «Kox mpomsBoautens» win kak «Komg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaKi0M XapaKTEPUCTUKA
4.1. TlpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHCAHHUS KAaKOro-TO W3
noJIKjaccoB kiacca «Hactes ToBapa». [logkmacesl kimacca «Hacte ToBapa», a
TaK)K€ OTHOIIICHWSI, CBI3aHHBIC C HUMH 33JIaHbl 3apaHee U HEe U3MEHSIOTCS B

mponecce c60pa I/IH(l)OpMaI_II/II/I. ]_—[J'IH KaXXJI0Io N3 TaKuX KJIaCCOB 3a1ar0TCA



CIIUCKH TIOJIeW W TpaBujia X npeobOpazoBanus. KoOHKpeTHBIC peann3aiuu

3TOM YacTH He OyAyT paccCMaTpPUBATHCA.

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

4.3.Ecnu HEe OTHOCUTCSA, TO HAWTH OTHOIIIEHHUE MO0 UMEHHU XapaKTePUCTUKH (TIpU
OTCYTCTBUHU CO3JaTh OTHOLIEHUE C TAKUM UMEHEM KakK JO0YEpHEE CBOWCTBO
JJIs. CBOMCTBa «unknowny» WM TUNM3UPOBAHHOTO CBOMCTBa). CBsi3aTh
HK3EMIUISIp TOBapa C pacCMaTPUBAEMbIM 3HAYEHUEM XAPAKTEPUCTUKHU
MOJTYYEHHBIM OTHOIIICHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxoia. B oTnuuuum ot

PESAIMOHHON MOJENH, B JIIOOOH MOMEHT JIETKO MOTYT ObITh JOOaBIIEHBI HOBBIC
OTHOUIEHUS], TPOU3BEAECH MEPEHOC UX B APYTYIO TPYNIY, IPOU3BEICHO 33/IaHUE UM
HOBBIX orpaHu4eHuil. Takxke paboTra ¢ onmMcaHueM MPeIMETHONW 00JaCTH B IIEJIOM
BEJIETCS B TEPMUHAX OOBEKTHOM UITK JIF000# MHTEpecyrolei Hac Mmoaenu. [Ipu aTom
W3MEHEHMS, KaK MpaBWIO, HE BEAyT K JOJITOMY OXHUAaHUS (T.K. 4alle BCEro
JIOCTAaTOYHO U3MEHEHUSI HECKOJIBKHUX TPOECK).

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

[lepBoHavyasibHO  TIOCIIE  3allycka CHCTEMbl  HEOOXOAMMO  3a/1aTh
UJeHTU(PUKATOP OHTOJIOTHUHU Ha BKIajike «Active ontology» B mosie «Ontology IRI»
(puc. 36). JlanHblii uaeHTH(GHUKATOP TAKKE ONpeAesseT u 0a30BbIi npedukc. Jms
nzoopaxenHoit ourtosorun IRI Oyner «http://myontologies.com/goods», a
0a30BbIN npeduxc TUTS BCEX CO3/1aBa€MbIX CYIIHOCTEH

«http://myontologies.com/goods#»



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

File Edit View Reasoner Tools Refactor Window Help

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

|Active ontologay |Entities | Individuals by class DL Query

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

Ontology Version IRI

Annotations

Class axioms

|Ontology imports | Ontology Prefixes | General class axioms |

Imported ontologies: e
Direct Imparts

Indirect Imports

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

Puc. 4 Bxiagka «Active ontology» B cucteme Protégé (a — manens B BKIAJ0K C

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

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

File Edit View Reasoner Tools Refactor Window Help

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

a
Active ontology | Entities |Individuals by class DL Query

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

Cl |Object properties

Clat s hierarchy: ovl.Thing. !

(K Asserted ~
= B

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

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

Change IRl (Rename)... Ctrl-U

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

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

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

e

jiii

{MEHTOB:

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

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

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

BBIICJIUTH KJIacC, TIOJIKJIACCAMH KOTOPOTo OyIyT BEPXHUE KJIACCHI HAIlIEH nepapXuu



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

[Tpu naxatun Ha KHOTIKY «Add subclasses...» mosBIsIETCS OKHO JOOABICHUS
uepapxuu nojkiaccos (puc. 6). Kaxknas BBeZileHHAs CTPOKa B TAHHOM OKHE CO3/1aeT
OTJIEIBHBIN Kiacc (myTeM ao0aBiieHuss B OHTONOTHIO Tpoek «x rdfitype owl:Class .
x rdfs:subClassOf y»). I'ne x — IRI coznaBaemoro kiacca, 3agaBaembliii kak «{IRI
OHTOJIOTHH } #{00paboTaHHOE HMMs_KJacca}» (B paMkax oOpabOTKM MMEHHU Kiacca,
IIPOUCXOJIUT, HAIpUMEp, 3aMeHa Ipobena Ha «_»);y — IRI poaurenbckoro kimacca,
KOTOpBIN 3amaercs kak owl: Thing st knaccoB, 3agaHHbIX 0e3 oTcryna u kak IRI
ONMKaMIlero BEpXHEro Kjiacca ¢ MEHBIIMM OTCTYIOM JJIsi OCTalbHBIX (OTCTYIIbI
3agaercs Kak «Taby).

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

Enter hierarchy

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

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OxkHO co31aHus HepapXUH MOJKIACCOB B cucteMme Protége



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpauyecKoro npeAcTaBieHUuss HEOOXOAUMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u nepeiitu Ha Hee (puc. 7). 31ech OyayT BUIHBI KJIacChI,
IK3EMIUIIPBI M object property. PaccMoTpeHne TEKCTOBOIrO NpeaCTaBIICHUS
MO3BOJIUT HAM YBUJAETh KAKHE MMEHHO TPOWKH HMHCTPYMEHTaJIbHAs CUCTEMA
co3JaJia Ha JaHHBI MOMEHT U JIy4Yllle IIOHATh KaK OHa padoTaeT (B HEKOTOPBIX
Cllydasix MOBEJEHUE CUCTEMBI MOXKET ObITh HACTPOEHO, 3/1ECh pacCMaTpUBAETCSA
MOBEAECHUE N0 YMOJIYaHHIO). [l 3TOro HeoOXOAMMO COXPaHUTh OHTOJIOTHIO
(File -> Save As). IIpu coxpaHeHUM Ha TaHHOM 3Tare HEOOXOAMMO BBHIOPATH

cuntakcuc «Turtle Syntax».

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

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

Puc. 7 Bxknagka «OntoGraf» B cucreme Protégé

OTKpBIB MOJYYUBIIMIACS (paiil MOKHO YBHJIETh NMPHUBEJCHHBIN nanee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue o0mero mpegukca BCEX CO3JaBAaEMbIX CYLIHOCTEH (nanee

MOXXHO BMECTO HCTO ITHUCATDh «»



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

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

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

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

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

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

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

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

Paspemenne rdf:type owl:Class .

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

[ rdf:type owl:AllDisjointClasses ;

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

[TpeoOpazyem MocieHIOI0 3aMMCh B BUJI TPOCK JIJIsl €€ TOHUMAaHMS, yYUThIBas
9TO: «[]» — MO3BOJISAET 3aaBaTh IMYCThIC y3JIbI; «()» — IMO3BOJIAET 3a7aBaTh CIIUCKU
(mnsa 3amanust cnuckoB B RDF ecthb cnenuanbhbeiii knacce rdf:List u oTHoOmeHHs
rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_xowl: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 .

DT0 Tak)Ke MOXKET ObITh 3amucano B pyHkunoHansHo ctuiie: DisjointClasses(
:Axkymynsarop :ucrneit :Kamepa :IIporeccop )
[lonumMaHnue CTaHIAapTOB M CHUHTaKcuca oOJerdaer JaibHeHlIyro paboTy c
OHTOJIOTHEH (B 0COOEHHOCTH PaboTy C 3alpOCcaMu M peAaKTUPOBAaHUE OHTOJIOTHH U3
nporpammHoro kona). Kpome Toro, cucrema Protégé peanusyer Ha YpOBHE
uHTepdeiica He Bce orneparuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3IaHUS
MyCTBIX Y3JIOB, HO TIPH 3TOM CHUCTEMa B COCTOSIHUM WX IOHSATH B OOJIBIIMHCTBE
ciydaeB). Takxke CTOUT OTMETUTh, YTO MHOTHE ONKMCAHUS TaK WIK UHAYE MIPUACTCS
MHACATh CAMOCTOSITEILHO B COOTBETCTBUU C OMpeiesieHHbIM cuHTakcucoM (defined
classes, ClOXXHbIE OrpaHMYEHHS HA TOJS W T.J. PEATU3YIOTCS B CHUCTEME C
ucroas3oBanueM Manchester Syntax [7]).

Hanee neodoxomumo 3anath Object Properties. OHM 3a7al0TCsl aHAJTIOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

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

Active ontology Entities  Individuals by class DL Query OntoGraf

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

Classes  Object properties [ Annotations

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

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

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

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

i

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



KHOIIKAa J00aBJICHUS UEPAPXUH OTHOIICHHI)

Ha mannoM 3Tare HE0OX0IMMO 3a/1aTh CBOMCTBA «9acTh» M «paszpemeHuey. Jlamee
OTIMIIIEM ATH CBOMCTBA MOAPOOHEE, 2 UMEHHO 33JaJIMM 00JIaCTh OINpe/iesieHus U 00-
JIACTh 3HAYEHUSI.

Jlna cBOMCTBA «4acThy» 00nacTh onpenenenus «ToBapy, 0061acTh 3HAYCHHUS
«Yactp_toBapa». s Toro, 4TtoObl 3amaTh ATy HHPOPMAILHIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HaiiTu pa3aen «Domainsy B MOSIBUBIIIEMCSI OTIUCAHUU

U 700aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOIIMUM Kjacc

cymHoctel (puc. 9r).

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

Reflexive DPomains (intersection) 6

B

“Tosap

Ranges (intersection) +

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

Irreflexive

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

BKJIJIKa HEPAPXHH KJIACCOB MPH 33JIaHUU 00JIACTH OTIPEICTICHHS CBOMCTRA)

[Ipu 3TOM BO3MOKEH HE TOJHKO BHIOOP M3 CYIIECTBYIOIIUX KJIACCOB, HO H



3aJaHue 4epe3 BbIpakeHus Ha Bkiagkax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCS OJHUM W3 TPUMEPOB, TIE TPHUIETCS
ucnosib3oBaTh Manchester Syntax, a He mpocTo rpaduueckuit uHTepdeiic).

[To amamorum co3marorcs Data Properties. IlomHBIH CIHCOK CBOKCTB,
co3gaBaeMbIX B AaHHOU b3, npuBeneH Huxe (Mpu CO3AaHUKU HEOOXOAUMO 3aMEHUTh
«;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

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

YHCIIOBOE

rOJl BBIMYCKa, YHCIO SIM KapT; IMaroHaldb DJKpaHa; pa3pelieHue
TOPU30HTAJb; pa3pellieHue BEpTUKaIb; pa3pelleHue Kajap/ceK; IUIOTHOCTh
MUKCeJIeH; KOJMYECTBO I[BETOB AKpaHa MIIH; KOJIMYECTBO sI/Iep; YaCTOTa Mpolieccopa
ITI; O0BEM OINEepaTUBHOM TaMATHU T10; OO0OBEM BCTPOCHHOW TMaMATH T0;
MaKkCUMaJbHBIH 00BbEM KapThl MaMiATH TO; KOJMYECTBO OCHOBHBIX KaMmep;
KOJIMYECTBO METAIIUKCEJEH OCHOBHOM KaMephl; amnepTypa OCHOBHOM KaMephbl;
KOJIMYECTBO METanmuKcenae (QpoHTAJbHOM KaMmepbl; KOJIMYECTBO (PPOHTAIBbHBIX
KaMep; EMKOCTh aKKyMyJisiTopa MA*4; BpeMs pabOThI B peKMME Pa3roBopa; BpeMs
paboThI B peKUMe OKUJAHMS; IIMPUHA; BRICOTA; TOJIIINHA; BEC

JIOTHYECKOe

aBTO()OKYCHPOBKa OCHOBHOHM Kamephl, ONMTHYECKas CTaOWIM3aIus
OCHOBHOM KaMephbl; HaJW4he BCIBIILKA (POHTAIBHON KaMmephl, HalIUdue
OecTpOBOHOMN 3aPSIKH

CBOOOHOE

KOHUTypauus MNpoleccopa; MaTYUKH; OCOOCHHOCTH OCHOBHOM

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



JI5is HUX Takke HeoOXO0UMO 3a/1aTh 00JIaCTh ONPEeNICHUs U 00JIaCTh 3HAYCHHUS.

CTOUT OTMETHTB, UTO ISl BEPXHUX CBOWCTB B UEPApXUU OyJIEeT 3aaBATHCS TOIHKO
00JacTh 3HAYCHHUS, T.K. TAKHE OTHOIICHHS KaK «IUCIIOBOE» MOTYT CBSI3BIBATH JIFOOOM
«CcyOBeKT», HO TOJBKO ¢ yucioM. OKHO 3amaHue obyacTu 3HaueHus i data
properties OTJIMYAETCs OT aHAJIOTUYHOTO 1S object property (puc.10). s cBoicTB
«YUCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOe» 00JIacTh 3HAYCHUS
3aJaeTcsl ¢ HCcmoib3oBaHWeM Bkiagku «Built in  datatypes», Ha KoTOpoO#

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

'Data range expression
Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf: XML Literal

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

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

J171s1 HEKOTOPBIX CBOMCTB HEOOXOIUMO 3a4aTh JOTOJHUTEIbHbIE OTPAHUYEHHUS.
Jlnis aToro ucnosib3yercs Bkiagka «Data range expression» u Manchester Syntax.

Pazbepem HekoTopwhie U3 CBOMCTB. Dopmarhl CUM KapT CTaHAAPTU3HPOBAHBI:

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



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

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

i Dafa range expressibn ;
‘Built in datatypes |

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

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETBHBIX OTPAHUYEHUN HA CBOMCTBO «(dopmaTt sim
KapThI
Paccmotpum, uto npu 3TOM co3aaercs B ¢aiiie OHTOJIOTHH:
:popmar_sim_kapts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, &mjig omumcaHusl 00JacTH 3HAYEHHUM CO3/1aeTCs IYCTOM Y3e,
KOTOPBIH SIBJSIETCS TUIIOM JaHHbIX (3K3emIusipoM rdfs:Datatype) u ero sk3eMIuisipsl
MOTYT TIPUHUMATh 3HAYCHHS W3 3aJaHHOTO CIHUCKAa (3a CYET HCIOJb30BaHUS
orHomeHus: owl:oneOf). Ilpu ucnonb3oBanum orpanuueHuil Ha data property
nyctoil y3en rdfs:Datatype co3gaercs Bcerna, qanbHEHIINEe KOHCTPYKIIUU 3aBUCAT
OT BBEACHHOTO pa3paboTInKoM. PaccMOTprUM BO3MOKHBIE KOHCTPYKIITMH JIJIsI TOTO
OJIS TIOIpOOHEe:

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

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

3 JIro0oe ckasipHOE 3HAUCHHUE



4 [] — orpannvenue Ha 3HaYeHHE, KOTOPBIC YT MOCIIE TUTIA 3HaYeHHs1. Hampu-
mep, xsd:interger[> 0] COOTBETCTBYET LENBIM CTPOTO MOJOKUTEIBHBIM YHCIIAM.
OrpaHuyeHusi MPOMUCHIBAIOTCS B HEOTPAHUYCHHOM KOJIMYECTBE UEpe3 3alsiTyIo,
Hanpumep: xsd:integer[> 0 , < 100]. OrpannueHusi, KOTOPbIE MOTYT MOHATOOUTHCS
B paboTax: BCe 3HAKU CpaBHEHU (>, <, >=, <=), IpOBepKa CTPOKH IO PETYISPHOMY
BeIpakeHnto  (xsd:string[pattern  “[0-9]{4}”]. HeobxomumMo OTMETUTH, YTO
pEryJIIpHOE BhIpaKEHUE B TAKOM BHUJIE NIPOBEPSET COOTBETCTBUE BCEIl CTPOKH, a HE
UIICT MOAOOHBIC BXOXKJICHHS. T.e. aHAIOTMYHO BbIpakeHUIo «[0-9]{4}$» B
OOBIYHOM CUTYALIHH).

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

PaccmoTpum  cBOMCTBO «roa Bbillyckay. OH J0MXKEH OBITH UEIBIM
YEeThIPEX3HAYHBIM YHCJIOM He MeHbIUM 1973 wunu uensim He Oosee dYem
JBY3HAQUHBIM YHCIIOM (B CJIy4ae, €CJIM YYHUTHIBAEM BO3MOKHOCTh BHECEHHUS
cokpamieHHOM 3amucu «20», «21», a He JenaeM MpeoOpa3oBaHHME 3apaHee).
[Tonb3ysicCh HOBBIMH BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBONCTBa
«uaucinoBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amaaum
CBOMCTBY «Toji BbITyckay orpanuudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxkxe paccMOTpUM, Kak 3TO BbIpakeHHe mpeodpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uncmosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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

[IpuBeneHHOE BBIpAKEHHE HECKOJIbKO cioxHee Manchester Syntax, HO



MI03BOJIAET MOJIYYUTh MIOHUMAaHHUE Kak padoTaroT BeipaskeHus B TepMuHax RDF u kak
OHH, COOTBETCTBEHHO, TOTOM 00pabaThIBalOTCA.

Cozpmatorcst 2 mycThix y3na ¢ oTHomeHusmu  xsd:minlnclusive 0,
xsd:maxInclusive 99, kotopsie 00beaunstoTcss B RDF crimcok (rdf:List uepes cokpa-
nieHHoe onucanue «()»). Jlanee co3gaeTcst HOBBIM MyCTOM y3€J1 — TUIT JAHHBIX, OCHO-
BaHHBIM Ha Xsd:integer (owl:onDatatype), KoTOpble COEAMHSETCS OTHOIICHUEM
owl:withRestrictions ¢ co3gaHHbIM paHee crmuCKOM. [lOTHOCTBIO aHATOTHYHO
co3faeTcsl elule OJMUH THUIl JAaHHBIX, OCHOBAHHBIM Ha Integer, HO C JPYTUMU
orpannyeHusIMH. [locne 3Toro cozmaercs erie oJMH HOBBIM THIT JAHHBIX, KOTOPbIE
onpenensercs kak oobeauuenue (owl:unionOf) co3gannbix panee. I umMeHHO OH
ABIIIETCS O00JAacThIO OmpeneneHus Haumero cpoictBa. llpu »ToM mo daxry,
CO3/IaHHBIEC TUIIBI MHTEPECYIOT HAC TOJIBKO C TOUYKH 3PEHHUS BO3MOKHBIX 3HAUCHUN
MOTYT pacCMaTpUBAThCS KAK MHOYKECTBA.

Ha ocranbHbie CBOMCTBA OrpaHUUYEHUS MOTYT OBITh HAJIOKEHBI aHATIOTUYHO.
Kak MuHUMYM HEOOXOAMMO 3alOIHHUTH OOJACTH OMPECICHUS U 3HAYCHUS IS
CBOMCTB, CBS3BIBAIOIIMX YaCTHU TOBapa W KOHKPETHHIE XapaKTEPUCTUKHU
(«MaTepuan KopIycay, «KOJIMIeCTBO saep» U T.4.). OcTalbHOEe HA JaHHOM JTare
MOKHO OCTaBUTh KaK €CTh M MEPEXOJuTh K dk3eMruisipaM. OHU CO3Mar0TCS Ha
Biutazike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE BK3EMIUIAPHI CO3AAIOTCA MO ogHoMy. [l 3Toro
HE0OX0MMO HaXKaTh HA KHOMKY Mo0aBieHus (puc. 126) u BBECTH JIOKAIIbHOE MM
(Ha OCHOBaHMM KOTOpPOro ¢ ucrnosb3zoBaHue IRl oHTOnOrMM Oyner creHepupoBaH
nosubii IRI), monueiit IRl unm unentudukaTtop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznmaguM dK3eMIUISIp paccMarpuBaeMoro cMaptdona ¢ uaeHTudguraropom «SM-
G965FZPHSER». Ilocne TOro kak 3K3eMIUISIP CO3[aH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

Ham HeoOxonuMo 3a7aTh SK3EMILUIIPOM KaKOTO Kjlacca SBJISIETCS CO3/laHHas
CYIIHOCTh (mocTpouth oTHomieHue rdfitype). s storo HeoOXoaumo A00aBUTH
3amuch B paznen « Types» (puc 13a), rne, ucnonb3oBaB Bkianaky «Class Hierarchyy,

BBIOpaTh Ki1acc «CmapTdon».
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No Reasoner set. Select a reasoner from the Reasorer menu v Show Inferences

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

— KHOIIKAa CO3JaHH1A HOBOI'O BKSGMHHﬂpa)
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Active ontology * Entities |Individuals by class x DL Query x OntoGraf x

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

Classes | Object properties
Individuals: SM-G965FZPHSER MEEE Afihbtatiotis

¢ X

o7 i g

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

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

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

Puc. 13 OxHo onucanus sk3eMIusipa B cucteme Protégé (a — 3aganre OTHOIICHUS
rdfitype, 6 — 3aaHre OTHOIIIEHUH C UCIIOJIB30BaHUE Object property, B — 3aJ1aHKe

OTHOIIICHUH C UCTIOJIb30BaHUeM data property)

Janee HEOOX0AMMO 3a/1aTh OTHOILICHUS ISl pacCCMaTpUBAEMOro cMapT(hoHa.
[IepBbIM CO3/1aIMM OTHOIIEHUE «YACTh» C €ro AuciuieeM. JlJist 3Toro mo aHajaoruu
CO3JaIUM HOBBIM 3K3eMIUIIp Kiacca «ucnmen». [locne wero mns sk3emiusipa

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



136). IIpu noGaBneHnn HEOOXOAMMO BBECTH UMS OTHOIICHHS M UIMS DK3EMILTSIPa, C

KOTOPBIM CTPOUTCS
oTHoIieHue (puc. 14).

SM-GOB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 Okno 3aganus object property aJist SK3eMILIsIpa

[Tocne aToro 3amaanm OoTHOIIIEHUE B pa3zene data properties Ha MpUMepe «KOJ

npousBoautes» (puc. 15).

SM-G965FZPHSER X

Data Property SM-G965FZPHSER
e, [ Asserted ~

Toawnia_nupniyva

== 3alUTa_3KpaHa

L K0_nponssoguresnsi

== KOH(UrypaLus_npoLecce

= MaTepuan_kopnyca

= Monenk nNnolieccona Type @ ...~

OK Cancel

Puc. 15 Okno 3amanus data property s SK3eMIUIsIpa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRBO,
BBECTHU €r0 3HAUCHUE U BBIOpATh THUII.
J1J1s onpeeIeHHbIX TUIOB TaK)Ke aKTUBUPYETCS MOJIe BbIOOpa S3bIKA.
[To ananoruu coznaem sx3eMIuisip «Pa3pelienre» u 3a1aeM JUCIUICIO pa3pelleHHeE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacTh :SM-G965FZPHSER-DISP ;
‘ko_nipousBoautens 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:Namedindividual , :Iucruei ;
‘pazpemenue :SM-G965FZPHSER-DISP-RAS .



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

HoBas cuHTakchdeckass KOHCTPYKIIHS «,» O3HA4aeT, 4yTO IMOCje Hee Oyner
3aMKiCaH TOJBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MpEauKaT» OynyT B3STHI U3
npeasiaymiei. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTb SIBJISICTCS
HK3EMIUIIPOM M HE TyCThIM y3510M. OTHaKO, HA JAHHOM dTarle, Py yIaJIeHUH TOTO
OTHOLIEHUS, B cucteMe Protégé He Oyaer BuaHa pasHuia. [lanpHelee onucanue
JOCTAaTOYHO OOJIBIIIOTO KOJIMYECTBA SK3EMILIIPOB M MIX OTHOIIEHUH TIPOIIE CIeIaTh
HaIpsAMYIO B (aiijie OHTOJIOTHH C UCITOJIB30BAHUEM JIFOOOTO TEKCTOBOTO PEAAKTOPA.
[Tpu 3TOM MOXHO OBLITIO ObI 3aMEHUTHh HEKOTOPBIE AK3EMIUISIPHI HA MYCThHIE Y3JIbI:

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

Cucrema OyaeT MOHMMATh TaKOE ONKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCS CaM IK3eMIUIIp Kiacca «PaspereHue» M, Kak CICACTBUE, HE Oynaer
BO3MOXKHOCTH PEJIaKTUPOBaHUS ero omnucaHus. [Ipu 3ToM BCe BO3MOKHOCTH
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH TPU  OTKPBITHH
OHTOJIOTUH B CUCTEME, J1asiee OyeT MPUBEEH TEKCT SK3EMILISIPOB U UX OTHOLICHUIN

0€3 UCIO0JIb30BaHUS TAKUX MYCTHIX Y3JIOB.

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



:opmar_sim_xaptsl "4FF";

:cTeneHb 3amuThl "[P68";

:oneparmonHas_cucrema "Android 8.0 Oreo";

:TOJI_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON_MaMsTH 10 6;

:00beM_BCTpOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl mnamsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

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

:mupuHa 73.8;

:BbICOTA 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

:TaTYMKU "TUPOCKOTI, TaTYMK XO0JJIa, aKCeTEPOMETp, OapoMeTp, KoMIIac,
JTATYUK TPUOIMKEHUS, TaTUNK OCBEIICHUS, JaTYUK CEPICIHOTO pUTMA';

:KOMILIEKTAIUS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM aJiantep, CKpenkKa st u3BiedeHus ciota SIM-kapThi,
HayIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep JUIa, CKaHep paay>KHOU 000JI0YKH
riasa, CKaHep OTIIEYaTKOB MAJIbIEB";

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

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

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

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

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



:TUIl_BCIIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBepXOBICTPHIN JaTUUK U300paKeHus,

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

:pazpernieHre BepTukaiib 3840 ;

:pazpernieHue ropuzoHTaib 2160 ;

#oomublit IRI HeoOxoauM u3-3a crerr cumBosa /"

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

:pazpeuieHue BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

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

:paspemeHue _BepTukaib 1920 ;

:pazpemnienne ropu3oHTab 1080 ;

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

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

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

DISP-CAM-FRONT-RAS-1 ; :nanuumne BCTBIMIKH _(PPOHTATHHONW KaMephbl

0.

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

:pa3pelieHrue BepTUKaib 2560 ;

:pazpemieHue ropuszoHTaib 1440 ;

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

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

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

:Hanmuue OecrpoBOMHON 3apsiaku 1 .

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



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

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Annotations None Declaration axioms co... 76
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Nhinat mranmari Annnd 2
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To use the reasoner click Reasoner > Start reasorer v Show Inferences

Puc. 16 3anyck mexaHnu3mMa BbiBOjIa B cucTeme Protégé (a — MyHKT MEHIO C
NEeUCTBUSIMU BBIBOJIA, O — BEIOpaHHBIN MexaHu3Mm HermiT, B — KkHOIKa

3arycKa BbIBOJIA).

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

MIPUBEICHHBIX BbIIIE JEHCTBUI U PEKOMEH AN OMHUOOK ObITh HE JTOJIKHO.



B Inconsistent ontology explanation

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

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu pH 3arycKe MEXaHU3Ma pacCyXIeHUi (a — cooO1eHne
0
npo0JieMax B OHTOJIOTUH C MPEJIOKEHUEM 00BSICHEHHS; O — OKHO OOBSICHEHUH; B
— WH

JTUKATOP OLIUOOK B JIOTaX CUCTEMBI)

Taxxke, eclii BHMMATEIbHO M3yYUTh IPHUBEACHHBIM BhIlIE (DparMeHT c
HK3EMIUISIPAMH OHTOJIOTHUH, TO Mbl HAMEPEHHO HE 3aJ1aJ11 THUII AJIsl TAKUX CYIIHOCTEN
kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecam mpu 3TOM uuTaTeNb
BBITOJIHSUT BCE YKA3aHUs U 3aM0JIHUI 00JIaCTh OIpeieIeHHs ISl TAKMX OTHOIICHUN
KaK «pa3pelieHue TOPU30HTaJIb», TO MOXHO YBHUAETb, YTO TUIl ObLI BBIBEJEH
aBromatuiecku (puc. 18). BeiBenennsie (Inferred) monsitust otMevaroTcs B cuCTeMe
Protégé »kenThiM LBETOM.

Jlnst ynoOcTBa ganbHeiien 00paboTKH T0NOJIHUM OHTOJIOTHIO HOBBIM object
property: «SIBISI€TCSI_4acTbhiO». ITO CBOMCTBO SIBISIETCSI OOPATHBIM K «4acTbhy, YTO
HE00X0AMMO OTMETUTH B €ro onucanuu (puc. 19a). IIponuceiBath €ro K CO31aHHBIM
CYIIHOCTSIM HET HEOOXOJIUMOCTH, T.K. OHO OyJieT BeIBeZIeHO (puc. 190).

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



JIEKJIapaTUBHO OMMCHIBAIOLIEH MpeaIMeTHYI0 o0jacTb «ToBap cmaptdon». B
clenyromux paboTax B OHTOJNIOTHIO OYAyT 100aBIEHBI HOBBIE aKCHOMBI, BHIPAXKEHUS
Y IIpaBUJIa JUIsl BBIBOJA OTHOILECHHUM U IIPOBEPKU HEIPOTUBOPEYMBOCTH b3, a Taxxke
HamMCaHbl 3ampochl s BeIOOpa HMHGPOpPMAIMM H3 HEE IO OIpeneIeHHBIM

KPUTEPUSIM.
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Puc. 18 BriBeneHHbIe 3K3eMIUISIPHI Y Kilacca «Pa3pemenue» B cucreme Protége

Object property hierarchy: aBnsieTca, vaci M= m ) |-

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

- Inverse “vactb

= paspeLleHue
Individuals: Exynos_9810 MEEE Afifitatisis

i
¥ X
Exynos_9810 7

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

# SM-G965FZPHSER-CAM-FRONT

Cama Indisidinal Aa

SM-G965FZPHSER

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

3aganus



1 JIOMOJIHUTE CO3/1aHHy0 0a3y 3HaHUNH MUHUMYM 10 sK3eMIuIsipaMu JpyTrux
cMapT(OHOB

2 1o ananorum, TONOIHUTH Oa3y 3HAHUM JUId KATETOPUN «HOYTOYK» U «XOJI0-
JTUITBHUK

Co3nanue defined classes B cucreme PROTEGE
B at10i1 paboTe OyayT cozmaHbl Kiacchl, oTHoIIeHus «rdfitype» ¢ KoTopbiMu

He OyIyT yKa3blBaTbCsi B SIBHOM BHJE, a OyAyT CTPOUTHCS aBTOMAaTHYECKH B
mporecce BbIBOJA. Takue kiacchl B cucteme Protégé nasmiBatoTcs «Defined
Classes» («oObrunbie» Kiacchl HazbiBatoTcs «Primitive Classes»). s mpumepa
OyayT peanus3oBaHbl cieayrouue kiaccel: «HoBbil cMmapTdony», «Kamepodony,
«Urposoii cmaptdon», «Cmaprdon g GuibMoB», «CMapTPOH s TOXOI0BY.
OTO0 MO3BOJIUT 00Pa30BaTh B OHTOJIOTUU TPYMIbI SK3EMIUIIPOB B COOTBETCTBUM C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJIA AalbHEHIIen
00paboTKH.

[TepBoHayasbHO cPopMUpPYEM KPUTEPUH, 110 KOTOPBIM IK3EMILISPBI OYAYyT
OTHOCHUTCS K 3asIBJIEHHBIM KJlaccaMm:
1 Hogerit cmaptdon. Beimymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbIE Kamepbl. MUHMMYM 12 Meramnukcenei.
Ecte ontuueckas crabummzamus. Cbhemka Buaeo muHumyMm Ultra HD 4K
60kanp./cex.
3 Urposoii cmaptdon. [Ipoueccop Snapdragon unu Exynos. Munumywm 6 siiep.
Yacrota pabotbl mporeccopa MuHuMyM 2.9I'T1. OGbeM ornepaTHBHON HaMSTH
MUHUMYM 610. ['padmueckuii yckoputenb Mali uin Adreno.
4 Cmaprdon ansa ¢punsmoB. Mrposoit cMaptdon. CooTHoleHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cmaprdon s noxonoB. EMkocts akkymyssitopa oT 6000 MA*u. Crenenb
3amuThl Bhiie yeMm IP68. 3ammura skpana «Gorilla Glassy. 3ammura kopiyca

«YKpEIUIEHHBIN KopIyc». Marepual Kopiryca BKJIOYAeT METaJL.

Jlanee oTiauM 3anpoChl, B COOTBETCTBUU C KOTOPBIM OYAYT (POpMHUPOBATHCS



3K3EMIUISIppl  0003HAYEHHBIX KjaccoB. Takue 3ampochl (GopMmupyercs ¢
ucnonp3oBanueM Manchester Syntax u HazpiBatoTcsi B cucteme Protégé «DL

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

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOMN
Biutasikoit «DLQuery»; 6 — maHenb BbIOOpA TUIIA 3aMpPaIIiBAEMbIX CYITHOCTEH; B —
oJie BBOJIA 3aMpoca; I — KHOMKA BBITIOJTHEHUS 3apoca; 1 — Pe3yJIbTaThl 3apoca; €
— KHOTIKA JOOABJICHUS 3a1IPOCa B OHTOJIOTHUIO)
st ocBoeHust untepdeiica BpIOEpeM Bee IK3eMILIIpbI kiacca «CMmapThony.
Jns aToro HeoOxoauMmo B moJie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc
«Cmaptdon», BEIOpaTh OXKUIAEMBIM THM pe3yibTaTa — IK3eMIunsipbl (puc. 200),
3anmycTuTh 3anpoc (puc. 20r). [Tociie 3Toro MoxHO YBUAETH pe3ybTathl (puc. 201).
[lepen HammcaHwem  3ampocOB  HEOOXOAUMO  OMPEACIUTHCS  C
BO3MOXXHBIMH JIJISl MCIIOJIb30BaHUSI KOHCTPYKIUSIMU (OOBSICHEHHS OyIyT
MIPUBOJUTCS MPUMEHUTEIHHO K TUITY BHIOMPAEMBIX CYIIIHOCTEH — SK3EMILISP):
1. JlokansHOE mMs kiacca. [To3BossieT BRIOpATh IK3eMILISIPHI JaHHOTO Kiacca. Kak

SBHO 3a/IaHHbIE, TaK U BbIBeJeHHbIe. Hanpumep: «CmapTdon».



2. <JOKaJbHOE MMs_CBOMCTBa> some <BbIpaxkeHHe™>. [lo3BoisieT BbIOpaTh BCe
AK3EMIUISIPBI, I KOTOPBIX 33JlaH0 KaK MUHUMYM OJIHO OTHOILIEHHE <JIOKaJIb-
HOE MMs_CBOWCTBa> C CYIIHOCTBIO, TOAXOASAMIEH IO <BbIpakeHUE™>. B KauecTBe
BBIPQXEHUSI MOTYT BBICTYyNaTh: BIOXeHHBIM «DL Query»; nroboe BapuaHt
OTpaHUYCHHM, PACCMOTPEHHBIH paHee Mpu 3aJaHuu oOjacTu 3HaueHus data
property. Hanmpumep: «roa_Bbimycka some xsd:integer»

3. <mokanbHOE MMs_CBOMCTBa> only <BbIpakeHue>. Bce sk3eMIUISIpbI, A KO-
TOPBIX OTCYTCTBYIOT 3a/IaHHBIE€ OTHOILIEHHS WM OHU BCE YIOBIETBOPSIOT BBI-
paxenuto. Hanpumep: «roa_Beimycka only xsd:integer[ >= 18].

4. <yjokanbHOE MMSs CBOMCTBa> exactly <kommdecTtBo>. Bce sk3eMIuisipbl, st
KOTOPBIX 33JaHO YKAa3aHHOE KOJMYECTBO YKa3aHHbIX OTHolIeHWH. Hampuwmep:
«roj_BbItycka exactly 1»

5. <nokanpHOE UMs_CBOWcTBa> exactly <koiuuecTBo> <BblpaxkeHue>. Bce ak-
3EMIUIAPBI, I KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILLEHMHM,
YIOBJIETBOPSIOIIUX BbhIpaKeHHIO. [Ipy 3TOM MOXKET OBITh CKOIBKO YTOJHO TAKHX K€
OTHOUIEHUI, HE YIOBJIETBOPSIOIIMX BbIpaXeHHIO. Hampumep: «roj_ BblycKa
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJdbHOE MM CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHHE™>]|. AHa-
JoruyHo exactly, HO TOKHO ObITH HE MeHee/He OoJiee, YeM yKa3aHHOE KOJIMYECTBO
YKa3aHHBIX OTHOIIECHUM.

7. <nokanbHOE€ MM _cBoMcTBa> value <umurtepar>. Bce sKk3eMIUISphI, KOTOpHIE
CBSI3aHbl YKa3aHHBIM OTHOIIIEHHEM C YKa3aHHBIM CKaJSIPHBIM 3HAYEHHUEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BbIOpaHHBIX JK3EMIUISIPOB B paMKax BbIpakeHusil u Bblpaxenus2. Hampumep:
«Qucnnen or I[Ipoueccop»

9. not <selpaxkeHue>. MOXKHO paccMaTpuBaTh KakK oOIlepauus IONOJHEHUS Haj
MHO’KECTBOM 3K3EMIUIIPOB, BHIOpAaHHBIX B paMKax BblpaxkeHus. Hampumep: «not

Cwmaptdon»

OHpe,Z[eJII/IBHII/ICB C MHOXKCCTBOM BO3MOXHBIX KOHCTpYKHHﬁ, COCTaBHUM



3arpoc it mepBoro kinacca «HoBblil cMapThon». Y 3K3eMIUIApOB TaKOTo Kiacca
HE JOJDKHO OBITh OTHOIICHMHM «rOJ] BBITYCKa», CBSI3BIBAIOIIUX HX C YHUCIOM
MeHblIe 18 (a1 ynpoleHus B IEpBOM BapUaHTE 3alpoca pacCMOTPUM roji Kak
nBy3HauHOe uncio). Ho, mpu 3ToM A0KHO OBITH XOTh OJJHO TaKO€ OTHOIICHUE
(ecnu TakMX OTHOIIEHUH HET, TO HEAOCTATOYHO MH(GOpPMalUU JJsl MPUHATHUSA
pemienus). Takxke 3K3eMIULsIp 10JKeH ObITh THHAa «CMapT@on». COOTBETCTBEHHO,
HEOOXOMMBIA HaM 3ampocC JOKEH OMUCHIBATHCS KaK MepeceueHue 3 MHOXKECTB:
«Cmaptdon and (rox_Beimycka min 1) and (rog_Beimycka only xsd:integer[>=
18])».

BrimonnuB 3toT 3ampoc Ha BkIagke «DL Query», MOXHO yBHAETbH, YTO
PE3yJIbTaTOB HE HalIeHO. BBIBOJ OCHOBBIBAETCSl HA TEOPUH AECKPUIITUBHBIX JIOTHK.
OpnHako, U1 HOHMMaHHUs BBIBOJIA U JAJBbHEUIIINX AEUCTBHM, PACCMOTPUM ITPUYUHBI
IyCTOTO pe3yibTaTa B yIPOIIEHHOM BapUaHTe.

B oHTOI0rMM OTHOCUTEIBHO T0/1a BBITYCKA €CTh KAK MUHUMYM YTBEPKIACHUS
«:SM-G965FZPHSER rdf:type Cmaptdon; :ron_Beimycka 18». lns Toro, 4To0sl
AK3EMIUISIP ObLT BEIOpAH B pe3yJibTaTax 3ampoca, He00X0AMMO, YTOOBI OH OTHOCHJICS
K KOKIOMY M3 TPEX MHOXECTB. YUHUTHIBas MPHUBEACHHBIC YTBEPKICHUS, MOKHO
caenarb BbIBOJ, uTO «:SM-G965FZPHSER» otHOCcuTCs K Kiaccy «Cmaptdon» u
«ron_Belmycka min 1». Ho, Henb3st chenaTe HUKAakue BBIBOJBI OTHOCUTENIBHO
«roa_sbimycka only xsd:integer[>= 18]». ¥V Hac wuHdopmamus o0 TOM, 4TO
cymectByeT Takoe X(«:SMGY965FZPHSER :rox Beimycka X»), KOTOpOE
YIOBJIETBOPSIET OTPaHUYEHUSAM (X >= 18), HO U3 ATOr0 HENb34 CIENATh BHIBOJ, YTO
JUIsL TI00OTO X ATO OrpaHUWYEeHHE BCerja BhIMoJHAETCS. [Ipu 3TOoM B pe3ynbTaThl
3arpoca «not (Cmaptdon and (rox_Beimycka min 1) and (rox_ Beimycka only
xsd:integer[>= 18]))» paccMarpuBaeMblii SK3eMIUISIp Takxke He Bouaer. T.e. mns
«ron_BsInycka only xsd:integer[>= 18]» npuMeHUTENBbHO K JAHHOTO YK3EMILISIPY HE
ObUT cIeNaH BBIBOJ HU O JIO)KHOCTHU, HU O MCTUHHOCTH BBICKa3biBaHUs. B sTOoM
(npenmnonoxeHnue 00 OTKPHITOCTH MUPA) COCTOUT €LIE OJHA CYIIECTBEHHAs pa3HULA
c 0a3amMu JaHHBIX.

O,Z[HI/IM N3 BApUAHTOB PCHICHUA CIIO>KHBILICHUCS HpO6JIeMBI ABJIACTCS



BHECEHHUE B OHTOJIOTHIO HOBBIX cBefeHMil. Tak, ecnu Obl 7151 paccMaTpUBaEMOTO
IK3EMIUISIpa BBIMOJHAJIOCH OTPaHUYEHUE <«TOA_BbIMycka exactly 1» (s
paccMaTpuBaeMOro J3K3EMIUIIpa CYIIECTBYET POBHO OJHO OTHOLICHUE «TOJ
BBIIIYCKa»), TO C YYETOM CYIIECTBOBAHUS MOJAXOJSAUIEr0 TMOJ KPUTEpUU
OTHOIIEHHUS YKE MOKHO OBLJIO ObI C€NIaTh BBIBOJ O TOM, YTO CYIIECTBYIOT TOJIBKO
TaKW€ OTHOLUEHUsS. DTU CBEJIEHUS MOTYT ObITh J100OaBiieHHI B pazaene «Types»

AK3EMIUIpPA ¢ UcTob3oBaHueM BKimanku «Class expression editor» (puc. 21).
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Puc. 21 HUcnonszoBanue Bkiaaaku «Class expression editor» st mo0aBlIeHHS

uHGOPMAIIUHU O IK3EMILISPE

[Tocne otnaaku 3ampoca HEOOXOIUMO JOOABUTH KJIACC. DTO MOXKHO CHENIATh
¢ ucnoyib3oBaHueM KHomku «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20e)
WJIM CO3/1aB Kjacc ¥ 3anoyiHuB nojie «Equivalent Toy» B ero onucanuu (puc. 22).

PaccMoTpuM, Kak JaHHBIN KJacc OMUCHIBAETCSA B TEKCTE OHTOJIOTHH.

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

owl:onProperty :roa_Bsimycka ;



owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:mininclusive 18])]11]11[
rdf:type owl:Restriction ; owl:onProperty :roa_Bbimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf:type

owl:Class ]
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Puc. 22 Tlpumep 3anonuenus nous «Equivalent To» B onucanuu kiacca

Kak BuzmHOo, wucnonp3yercs oTHomieHHe «owl:equivalentTo», koTopoe
TO3BOJISIET CJIeJaTh BBIBOJ, YTO €CJIH JK3EMIUISAPHI OTHOCATCA K «OOBEKTY»
ATOTO OTHOIICHHUS, TO OTHOCATCS U K «CYOBEKTY». A B Ka4eCTBE «OOBEKTa»
BBICTYTIAET ITyCTON y3eJ1, ABJISAIONIUICS TIepeceueHrneM 3 Tpyrux KJI1accoB, KaK v
TJIAHUPOBAJIOCH H3HAYATBHO.

JlomoTHUM HamMCaHHBIN 3ampoc i paboThl ¢ TOJOM, 33JaHHBIM B TTOJTHOM
dhopmare:

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

Taxxe coctaBum 3ampoc ais kinacca «Kamepodony:

Cmaprdon

and

(gacth some ( Kamepa and (konu4ecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2

D



and (KOJIMYECTBO MeramuKcesneil OCHOBHOM kamepsl some xsd:integer[ >= 12 ])
and
(pazpemenue some (Pa3pemenue and
((paspemienue ropu3oHTaNIb some xsd:integer| >=
3840 ]) or (pa3pelieHrue BepTUKAIbL SOME
xsd:integer[ >= 3840 ])) and

(pa3pemenue kanp/cex some xsd:integer|[ >= 60 ])

)
)

3ananusn
1 CocTtaBuTh 3ampockl sl ocTaBmUXCs rpynmn: «CMapTPoH sl GUIBMOBY,
«UrpoBoti cmaptdon», «Cmaprdon mis moxomosy». Coznarh defined class s
KaX0M.
2 CdopmupoBaTs MUHUMYM 5 TPy (Ha OCHOBaHWH UMEH MOAOOPOK Ha pecyp-
ce UCTOYHUKE) Mg Kateropuit «HoyTOyku» u «XonoauiabHuKm». Js Kakaoi u3

rpynn chopMHpOBaTh KpUTEPUH BBIOOPA 3K3eMILTAPOB U co3aath defined class.

Hanmcanue 3anpocoB Ha si3bike SPARQL

B mpenpinymelr pabore ObLIO MPOM3BENEHO OTHECEHHE HK3EMIUISIPOB K
rpyImaM IO ONpeAeieHHbIM KputepusM. st storo wmcnombs3zoBanuck defined
classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHJIBHO PaCIIMPSIOT
BO3MOXHOCTH pAacCyXJIeHMl B pamkax oHtosoruii. Opnako, DL  Query
NPUMEHSETCS UMEHHO B PAMKax pPacCyXICHHM M MMEET P HEIOCTaTKOB, €CIH
UCITIOJIB30BaTh €ro TOJIBKO ISl MOJIYYEHMs JOCTyNna K SIBHO 3aJaHHBIM HJIM Yy¥Ke
BBIBEJICHHBIM CYUTHOCTSIM OHTOJIOTHH: MEIJICHHOE BBHIMOJHEHUE (T.K. UCTIOIB3YETCS
JOTHYECKHI BBIBO/); HEOOXOJMMOCTh YYUTHIBATH IMOBEACHHUE IIPU BBIBOJE
(Hanmpumep, J00aBJICHUST B OHTOJIOTHIO «exactly» B mponuioil paboThl); HEBO3-

MO>KHOCTb ONHUCAHUsl HEKOTOPBIX YCIOBHM (Harpumep, BHIOOp OTHOLIEHUM, a He



HK3EMILISIPOB; BHIOOD psifa XapakTepucTuk cmaptdona). [loaromy g Takux 3agad
ucnosaszyercs aApyroit s3eik — SPARQL [8]. JlaHHBIN SI3bIK TTO3BOJISIET BEIOMPATh U
J00aBJISATh CYHIHOCTH B OHTOJIOTHIO, (popMupoBath HOBBIN I'pad RDF. B nannom
paboTte OyayT pacCMOTPEHBI TOJIBKO BO3MOKHOCTH BBIOOpA. SI3BIK CHHTaKCUYECKU
cxox ¢ SQL (1 HEe TONBKO CMHTAKCHMYECKH. B 4acTHOCTH, OH Takke OCHOBAaH Ha
MPEANOJI0KEHUHN O 3aKPBITOCTH MUPa, B oTiinuue oT DL Query), mpuMeHseMbIM 115
aHAJIOTUYHBIX 3a7a4 B 0a3ax maHHbIX. [loaToMy (1 motomy uto SQL momkeH ObITh
y’K€ 3HAaKOM 00y4aeMbIM) C HUM OYTyT MPOBOJAUTHCS aHAJIOTHH.

Jns paborel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHpPOBATH
BKIIaaKy « Window -> Tabs -> SPARQL Query» (puc. 23). Heo0x01uMo MOHHMATh,
yro SPARQL u mexanusm paccyxaeHuii B Protégé paboTtaroT HE3aBUCHUMO U HE
BJIUSIIOT Ha PE3YJIbTATHl PA0OTHI APYT Apyra. ITO O3HAYAET, YTO HET BO3MOKHOCTH
BBIOpaTh dK3eMIUIsiphl  Kiacca «HoBwii  cMapTdoH», KOTOpBIE —SBISIFOTCS
BbIBEJICHHBIMU. [Ipy TOM 3TO BO3MOKHO B paMKax, Haripumep, onbimorexku Apache
Jena g a3w1ka Java.

[lepBoHauanbHO BEIOEPEM TIEpBBIC 2 cMapThOHA U XapaKTEPUCTUKU UX KaMep
(KOIMYECTBO KaMmepa; MEranuKCelly; arepTypa) U1 pacCMOTPUM Ha MPUMEPE ITOro

3aI1poca OCHOBHBIC CHHTAKCUYCCKUC KOHCTPYKIIUHU.
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SPARQL query: MEmE

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

WHERE { ?subject ?predicate '?object}|

a

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

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

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

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

0 — pe3ynbTaThl 3a1IPOCa; B — KHOIIKA BBITIOJHEHMS 3a1pOCa)

#CHavana MpUBOAUTCS OJIOK CTaHIAPTHHIX MPEe(YUKCOB I TOTO, YTOOBI HE
3aIlMChIBaTh TPOMO3JIKME UACHTU(UKATOPHI B paMKaX OCHOBHOM YacTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkiianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#llocne npedpukcos uaer koucTpykiuss SELECT {nepemennblie}, KoTopas
OTHCHIBACT 4TO OyAET BHIOPAHO B KA4E€CTBE pe3ysIbTaTa 3ampoca
#Bce mepeMeHHbIe HAUUHAIOTCA C «?» U MEPEUUCTISIOTCS Yepe3 mpooe
SELECT ?cmaptdon ?kamepa_4ucio 7kamepa MII 7kaMmepa_arn

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



aHaJIOTUYHO cuHTakcucy Turtle, 4To MO3BOJSET TaK)Ke UCIIONB30BATh PA3IEIUTEIH
Uy <GPy €D,
WHERE {

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

?cMapTdoH :yacTh 7Kamepa .

7xamepa rdf:type :Kamepa ;

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

IMPOU3BCACHHUC, HO C Y4YC€TOM PABCHCTBA COOTBCTCTBYIOIIUX TICPECMCHHBIX.



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

«?cMmapTdoH :HacTh ?4acTh» IMO3BOJIIET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOULIECHUE «4acThy». Eciii B OHTOJIOTMU 2 cMapTPOHA U Y KaXKIOTO U3
HUX 10 5 yacTtei, To Oyaet BeiOpaHo 10 Tpoek.

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

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

4. OPTIONAL { {Bnoxxennas udactb where} }. Ilo3Boyiser 3a7aTh BIIOKCHHBIN
3aMmpoc, KOTOPBHIM OyAeT WCHOJBb30BaH TOJBKO TMPU HAJUYHH PE3yJbTaTOB.
Hampumep, «?cmaptdoH Ko IpOU3BOAMUTENS 7KOA . ?cMapT(OH :4acTh ?9acTby
BBIOEpeT 10 3amuceid, eciau B OHTOJIOTHH OyaeT 2 cMapTdhoHa U 5 4acTel y KaxI0ro.
Ho, ecnu Oyzaer 2 cmaprdona u 0 yacTell y KaXXJoro, T0O HUKaKUX Pe3yJIbTaTOB
BbIOpaHo He OyneT. [Ipu aToM «?cmaptdon :koa_npoussoautens ?kox OPTIONAL
{ 7cmapTdoH :yacTh ?4acTh }» BeIOEpeT Takke 10 3amuceld B mepBOM ciiydae, HO 2
3anucy Bo BTopoM (dacth B pamkax OPTIONAL y4uTeIBaThCs HE OYyIET).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAaHHBIX 3amucel
TOJIBKO TE€, KOTOpbIe TOAXOMAT TMojJ ycioBue. Hampumep, «?cmaptdoH
:;ron_Beimycka ?ron FILTER(?rom > 18)» mo3Bossier BbIOpaTh TOJBKO Te pe-
3yJIbTaThl, TJI€ TOJI BBITTyCKa Mo3Hee 18 (CTOUT yauThIBaTh, YTO €CIU Yy cMapThoHa
2 TaKWX OTHOIIEHUS U Y OJTHOTO 3HAaYeHHue OoJibiiie 18, a y Ipyroro MeHsIIle, TO caM
cMapTQOH BCE paBHO OyJET BbIOpaH, T.K. OJJHA U3 3aMKUCE C HUM OyIeT MOJAXOAUTh

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



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

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

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

3Has OCHOBHBIE KOHCTPYKLHMH, COCTaBHM CIEAYIOIIHMA 3ampoc: BbIOOD
uHdopmaruu (UIeHTUPUKATOP, KO MPOU3BOAUTENSA, KOH(MDUTYpaIIHs POIIECCOpa,
€MKOCTh aKKyMyJIATOpa, KOJMYECTBO MEramuKceled OCHOBHOM KaMephl,
JMaroHaib dKpaHa) o Bcex cmaptdonax He crtapee 2018 rona ¢ «Super AMOLED»
DKPAHOM.
HeobxoauMo yunuThIBaTh, 4YTO 4YaCTh HHPOPMALIUA MOKET OTCYTCTBOBATh, HO
IIPU TOM PE3YJIBTAT BCE PABHO JOJDKEH OBITH MPEACTaBJICH, 3HAYUT HEOOXOIUMO
MCIIOJB30BaTh MHOXkeCTBO KOHCTpykumid OPTIONAL. VcmoBus Ha rox um sKpaH
SBJITIOTCSL 00513aTELHBIMU U CYIIHOCTH, HE WMEIOIIME 3TOW WHpOpmaiuu, He
JIOJDKHBI BHIOUPATHCS. Y CJIOBUE HA HDKPaH HAKJIA/IBIBACTCS YePe3 MEXAHU3M TPOEK.
VYcnoBue Ha roj A0HKHO YUYUTHIBATh, YTO MOTJIO OBITh NMEpen3IaHue cMapTPoHa U
HECKOJIbKO TaKUX OTHOIIECHUH. 3HAYUT HEOOXOIUMO UM paboTaTh C MUHUMAJIBHBIM
rosoM niu ucnonbs3oBaTh KOHCTpyKIuo FILTER NOT EXISTS.
SELECT ?cmaptdon ?kon ?7koHburypaius ? uaroHaib 7€MKOCTh ?MIT
WHERE {
#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil
UACHTUDUKATOP NODKEH ObITh "CMapTOoH" MM ero moaKIacce
?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaprdon | .
#yCJIOBHE, YTO CBS3b '"TOJI BBIMYCKA" TOJKHA CYIIECTBOBAaTh. Peann3oBaHo
BJIO’KEHHBIM yCIIOBUEM, YTOOBI B CIIy4ae HECKOJIBKUX T'OI0B HE BHIOPATIOCH

HECKOJIBKO 3aIlMcen



FILTER EXISTS {?cmaptdon :roa_Bslrycka 7o}

#ycnoBue Ha "HOBU3HY' roja BhIITyCKa

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

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

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

#ycJ0BUE HA TEXHOJIOTHIO U3TOTOBJICHUS SKpaHa

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

#nonoyHUTENbHAsA BbIOMpaemMas nHGopManus (Mpy HAJTHYWHN )

OPTIONAL {?cmaptdon :koa_npousBoautens 7Koj}

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

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

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

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

3aganus
CdopmupoBaTh 3apoCHI:

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

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

3 BBIOOp BCEX BApHMAHTOB MOJYJIEH 3KPAaHOB ¢ UX WH(MOpMAIMEl (IraroHalb,

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



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

Manuu, CIiIMCOK pa3beMOB

Hanucanue npaBui ¢ ncnosb3oBanueM sisbika SWRL

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

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

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

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

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

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparus um-
TJTUKAIIUHU 3alUChIBACTCS KaK «->«. J[[aHHOEe MpaBUIO ONPEeIISIET aKCUOMY O TOM,
YTO €CIU ?X SABJISIETCS] CMapT(POHOM U COJIEPIKUT YaCTh 7P, TO TAKKE MOKHO
CKazaTh, uTO ?p sABisgeTCs yacThio ?X. [lomoOHOE npaBuiio renepupyercs
aBTOMATHYECKH B COOTBETCTBUU € MojeM «inverseOf», koTopoe MbI yKa3bIBaIu B

IPONUIBIX paboTax.



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

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

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

Hns noctyma k SQWRL HeoOxonumo akTuBHpoBaTh BKIAAKy «Window ->
Tabs > SQWRL Taby (puc. 24). Jlanee HeoOX0AUMO cO3/1aTh MpaBuIIo (puc. 240) u
BBeCTH ero Teno (puc. 25B). Jlamee HEOOXOAMMO BBIJEIUTH MPABUIO U HaXaTh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

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



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

File Edit View Reasoner Tools Refactor Window Help

© goods (htip://myontologies.com/goods) v Search...
DL Query x | ontoGraf x| SWRLTab x|SQWRLTab  x|SPARGL Query
Active ontology x | Entities x | Individuals by class

Name Query Comment
AKKYMYNATOD(?a) * eMKOCTb aKKyMVIIATOD MA uy(?a. ?v) * Bpems paboTbl ...
IS3 ____|Akkvmvns a) * eMKOCTE _AKKVMVIA A a BDEMA D3 [——

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

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

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

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

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _

[s3 7 rch...
Comment

DL ad |

Active| Status
|ok

- -_—

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

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bxknaaka SQWRL B cucreme Protégé (a — okHO pejakTHpoBaHUs IPaBUIIa;
0 — UM IpaBUJIa; B — TEJO MPaBUia; T — PE3yabTaThl BBIIIOJIHEHUS MTpaBUIIa; 1T —
KHOIIKA Mepe3anycka npaBuiia)

Teneps HEOOXOAMMO 3aMMYCTUTh TIPABUIIO, TIPEIBAPUTEIHHO 3arPy3UB TOHITHS

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

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

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

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

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



BBIBE/ICHHBIX MMOHATHII; € — HACTPOUKHU BBIBOJIA)

[Tocne 3Toro MOXXKHO 03HAKOMUTHCS C BHIBEICHHBIMU aKkcHuOMaMu (puc. 26.1).
B ciyyae Hactpoek no ymondanuto ux Oyzaet 6omapiie 100. 9To cBsizaHO C TEM, YTO
BBITIOJIHSETCSI MHOXKECTBO CTaHAAPTHBIX MPaBWII (Hanpumep, GopmMupoBaHre HOBBIX
OTHONIEHUH B COOTBETCTBUHU ¢ onucaHueM «inverseOf»). Jlyig Hatero mpumepa 1o
HeoOs13aTenpHO. [loaTomy MoxHO Ha BKiIagke «OWL 2 RL -> OWL2RL Control»
BBIKJIIOUNTh BCE TaONUIbI CTaHAAPTHBIX NpaBuil. [locie 3TOro B BBIBEACHHBIX
aKCHOMax OCTAHYTCS TOJIbBKO AaKCHOMBI, IIOJYYEHHBIE C HCIOJIb30BAHHEM

CO3JJaHHOI'O ITpaBuJIa.

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

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

B peXXHMax: Urpa, pabora, 0>ku1aHue.

IIpakTnuyeckue padoTsl 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. HayunTthcs peann3oBbIBaTh U TECTUPOBATH 0a3y 3HAHUH.

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

curyaiuu. CoBpemennble OC Hauanu pa3pabaTbiBaThCA HCCIEAOBATEISIMU



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

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

[TonHomeHHbIE 0a3bl 3HAHUN coepKaT B ceOe He TONBKO (DAKTUUECKYHO
uHopMaIMi0, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIINE AaBTOMATHYECCKUE
YMO3aKJIIOUCHUSI O BHOBb BBOJUMBIX (DakTax M, Kak CIEICTBHE, OCMBICICHHYIO
oOpaboTtky wuHpopmanuu. OO6macTh HayK 00 MCKYCCTBEHHOM MHTEIUICKTE,
u3ydaromass 0a3pl 3HAHUM ©W METOABI PalbOThl CO 3HAHHMSIMH, HA3bIBACTCS

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



3HAHUU C UCMOJIb30BAHUEM MPOLEAYP JJOTMUYECKOTO BBIBOAA U MPUHSITHUS PELICHHUIA,
a 0a3pl 3HAHWA — KaK COBOKYITHOCTH (JaKTOB M TMPABHUJI JIOTHUECKOTO BHIBOJA B
BBIOpAHHON TIpeIMETHON 00JIACTH AESITENbHOCTU. B MHCTPYMEHTANIbHYIO CUCTEMY
BXOJST MOMUMO OIKUCAHHOW BBIIIE IKCIEPTHOW OOO0JIOUKH MpOorpaMma-pe/iakTop
0a3 3HaHMI U MTporpamMma JOTHYECKOTO BBIBOJIA.

Amanwl pazpadomKu IKCNEPMHBIX CUCEM:

1. Uoenmughurxayus.

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

B nponiecce co3aanus 3KCEPTHON CUCTEMBI MOTYT Y4aCTBOBATh CIIEIYIOIINE
CIEIHUAIIMCTBI: UHKEHEPHI M0 3HAHUSAM, SKCIEPTHI, TPOIPAMMUCTHI, PYKOBOJIUTEIb
MPOEKTA, 3aKa34MKU (KOHEUYHbIE MoJib3oBarenu). [Ipu peanuzanuu cCpaBHUTEIBHO
MPOCTHIX IKCIEPTHBIX CUCTEM IIPOrPAMMUCTOB MOXKET U HE ObITh. Ponb MHKEHEpa
M0 3HAHUSAM - BBIY)KMBaHUE NPO(PECCHOHATBHBIX 3HAHUM W3 HKCIEPTOB U
MPOCKTUPOBAHWE 0a3bl 3HAHUM DSKCIEPTHONW CHUCTEMbBlI U €€ apXUTEKTYPHI.
[Iporpammuct HEoOXOaUM MpU pa3pabOTKE CHEIUATH3UPOBAHHOTO ISl JAHHOM
HKCIEPTHOM CHUCTEMBl MPOTPAMMHOTO OOECIEUEHHUs, KOrja MOAXOASIIEro
CTaHJapTHOTO (HampuMmep, OOOJIOYKU HJisi CO3/IaHUS IKCIEPTHOW CHUCTEMBI) HE
CYIIIECTBYET MJIU €0 BO3MOXHOCTEH HE JOCTATOYHO U TPEOYIOTCS TOTIOJTHUTEIbHBIE
MOZYJIH.

B nmpoumecce »skcmlyaTanuy MOTYT MPUHUMaTh Y4YacTUE€ KOHEUYHbIE
MOJI30BaTEIIH, SKCIIEPTHI, aIMUHUCTPATOP.

Ha stoM sTamne pa3padoTyuk T0KEH OTBETUTh Ha CIIEIYIONINE BOIPOCHI:

- Kakoii kiacc 3a1au JoKHA peliaTh SKCIepTHas cuctema’?

- Kak a1 3a1a4u MOTYT OBITh OXapaKTEPU30BaHbI WJIA OTIPEIEICHBI?

- Kakue M0XHO BBIIEIUTH NO13a0a4H?

- Kakue ucxo/iHble JaHHBIE JOJIKHBI UCIIOIb30BATHCS JJISl PEIICHUS ?

- Kakue noHaTus U B3aUMOCBSI3U MEKIy HUMU MCTOJIB3YIOTCS TIPU PEIICHUN
3a7a4u SKCIepTamu?

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



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

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

- Kakue npensiTcTBusl BCTPEYArOTCS MPU PELIEHUU 3a1a4?

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

2. Konyenmyanuszayus.

Ha sTom stamne pa3paboTyuk JOJIKEH OTBETUTH Ha CIIEIYIOIINE BOMPOCHI:

- Kakue Turmel JaHHBIX HY»KHO UCIIOIb30BaTh?

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

- UMeroT 11 moa3ajauv HAauMEHOBAHUS?

- ImeroT 5n cTpaTteruv HAaMMEHOBAHUS ?

- Hmerorca nu  sCHbIE YaCTUYHBIE THUIIOTE3bl, KOTOPBIE LIUPOKO
UCIIOB3YIOTCS ?

3. ®opmanuzarusi.

4. Peanuzaiusi IpOTOTUITHOW BEPCUMU.

5. TectupoBanue.

6. [IepennpoekTupoBaHUE MPOTOTUITHON BEPCUMU.

Ha3nauenue, 603modcHocmu u npunyun padomovl 0ailecoécKoul
cmpamezuu OUeHKU 6bl60006

baiiecoBckasi cTparerusi OIIEHKA BBIBOJOB - OJHA W3 CTPATErUu,
MPUMEHSIEMBIX ISl OIEHKH JOCTOBEPHOCTH BBIBOJOB (HAmpuMep, 3aKIHOUYEHUN
MPOYKIIMOHHBIX TIPABMII) B AKCIEPTHBIX cucTeMax. OCHOBHas ujesi 6aileCoBCKOM
CTpPaTEeruy 3aKJII0YAETCS B OLICHKE BEPOSITHOCTH HEKOTOPOTO BBIBOJAA C YUETOM
(bhakTOB, TOATBEPHKAAOIINX WIJIM ONMPOBEPTraIOIINX STOT BBIBOJI.

BepostHOCTE  OCyliecTBiieHMs HEKOW runore3sl H 1npu  Hanuuuum
ONPEAECICHHBIX TMOATBEPKIAOIIUX CBUIACTEIBCTB E BBIUHUCISIETCS HAa OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUIMOTE3bI 0€3 MOATBEPKIAIOIINX CBUACTEILCTB U
BEPOSITHOCTEN OCYILIECTBICHUS CBUAETEIBCTB IIPU YCIOBUSX, YTO TUIOTE3A BEPHA

WJIM HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPEKTUPOBAHHYIO B COOTBETCTBUU C OTBETOM I0JIH30BATENs HA TAHHBIN BOTIPOC:

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

17001

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

IIpumep npumenenus batiecosckoii cmpame2uu OYeHKU 86160008

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

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

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

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

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

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

HA CJIEAYIOIIUN IEHbD.



B naHHOM city4yae B Ka4yeCTBE FMIIOTE3 pACCMATPUBAIOTCS COCTOSIHUS ITOTO/IbI
Ha ciexyromuii nenb: H1 - moxnawp, H2 - moroma 6e3 ocamkoB. CBUAETEIHCTBOM
3/IeCh SIBIIAETCA COYETaHHE TpeX (haKTOPOB, XapaKTEPHU3YIOUIUX IMOTOAYy B JCHBb
HAOIO/ICHUS: BETEp, BIAKHOCTh U OOJAYHOCTh (MOKHO CKa3aTh, YTO B JAHHOM
clly4ae MCHOJB3YIOTCS TPU CBUJIETEILCTBA); 0003HauuM 3TU (daktopsl kak E1,E2,
E3. O6o3naunm Habmomaemoe codyeTaHue (HakTopoB (CHIIBHBIN BETEp, BBICOKAs
BJIQYKHOCTb, 00J1a4HO) Kak coObITHE E.

OnpenenuM BEpOSATHOCTH, HEOOXOAUMBIE JIJIsl pacyeToB 1o ¢popmyie baiieca.
AnpuopHbBIE BEPOSITHOCTH TUINOTE3 (TO €CTh BEPOSATHOCTH JOXKAS M MOrojbl 0e3
0CaJIKOB, 0€3 y4eTa Ha0I10/1aeMOr0 COCTOSIHUS TTOTO/IbI):

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

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

HaGntonaeMoe cBHUIIETENBCTBO (COCTOSIHUE IMOTOAblI B JIEHb HAOJIOJICHUA)
npejcTaBisieT co00il coueTaHue Tpex COOBITUM, HAOIIOAAEMbIX BMECTE: CHIIBHOTO
BETPA, BBICOKOW BJIAXXHOCTH M 00s1a4HOCTH. CUMTast 3TU COOBITUS HE3aBUCHUMBIMU
(TO ecThb cuMTas, HaMPUMEpP, YTO BIAKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.1.),
MO>XHO HaWTH YCJIIOBHBIE BEPOSITHOCTH CBHUAETENIbCTBA MO (POpMyJie YMHOXKEHHS
BEPOSITHOCTEM:

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

Haiinem Beau4yuHbI, HEOOXOIUMBIE JJIsl IPUMEHEHUST (OPMYJIbl YMHOXKEHUS
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, nampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIHH JICHb
HaOJIoaeTCsl CWIbHBIA BeTep, NpPH YCJIOBUHM, 4YTO CJEAYIOLIIUMNA JeHb OyJner
JIOKITTUBBIM. JTa BEJIMYMHA MTOKA3bIBAET, HACKOJBKO YaCTO HAOIIOACTCSl CUITHHBIN
BETEP B JHM, IPEIIECTBYIOIINE TOXKIJTUBOM IOTOJIE.

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

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



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

[Ipu moCTpOCHUM HKCMEPTHBIX CHCTEM YacTO HCIOJIB3YIOT BEPOSTHOCTHBIM
noaxoa. Cocrapisisi 6a3y 3HaHUM, MPUMEHSIOT YKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICTYFOILIUMN BUL:

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

Matpuiia 105KkHa COAEepKaTh BCE 3HAHUS IKCIIEPTa MO JAHHOMY MPEAMETY.

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

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

[Tpumep:

3aBTpa OyneTt nokb 3aBTpa 0Kl HE OyeT

Coipo 0,6 0,4

Cyxo 0,45 0,55



33I[3HI’IH JJIS1 BBINTOJTHCHHUS 1 METOAUYCCKHE YKA3aHUs .

3aganmue 1

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

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

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

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

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

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

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

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

2. Tw1 Opocaenb Bee Jiena paay HOBOW UTPhI 1 0

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

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

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

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




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

Bomnpocsr:

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

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

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

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

Tr1 He onb3yenibes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecmm peammzoBeiBaTh gaHHyr0 b3 B mporpamme «Mamasg OkcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

Daiin Mpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

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

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

3aganue 2

Ha ocHOBaHMe pacCMOTPEHHOTO MpUMepa MOMPOOYHTE COCTaBUThH COOCTBEHHYIO b3
HanmpuMmep [ JUArHOCTUKU COCTOSIHMSA 3JI0POBbSl YUEHHKOB WJIM aHAIN3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



IIpakTuyeckas padora /.

AHanu3 CyIIecTBYIOIIUX 00pa30BaTEIbHBIX MIATHOPMEHHBIX PEIICHHIA.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm JJ11 BBIIIOJIHEHUS 1 METOAHYECKHE YKA3aAHHUA .

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIKE CIUCOK POCCHMCKUX 00pa3oBaTeNIbHBIX OHJIAMNH-
m1aTopM, a TaKKe JAPYrHe UHTEPHET-UCTOUHHKU COCTABHTE CBOJHYIO TAOJIHILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4YaluXxcsi, BO3MOKHOCTH MCIOJIb30BaHUSI B YYEOHOM Ipoliecce, IPEeruMyILIECTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym (http://universarium.org/) — mpoexr,
MO3UIIMOHUPYEMBbI Kak poccuiickas MOOC-mnatdopma. 3anyiieH mpu MNoaaepiKKe
ArentctBa ctparerndyeckux wuHuIMaTUB W PUA-HoBoctu. Pa3spabatbiBator
COOCTBEHHbIE KypChl COBMECTHO C POCCHUHCKMMH BY3aMHU M MBITAIOTCA MOJIYYHTh
paBO BBIIABaTh CEPTU(UKATHI TOCYJAPCTBEHHOTO o0Opaslia TeM, KTO YCIHEIIHO
MMPOXOAUT Kypchbl. Ha naHHBI MOMEHT TpU Kypca Y»K€ 3aIlylIeHbl, TOTOBSTCS K
3aIyCKy HOBBIE KypChl. ECTh IUIaHBI MO MEPEBOAY CBOUX KYpPCOB Ha aHTJIMHCKWN
A3bIK M BBIXOJ Ha E€BPONEHCKYI0 ayauTopuio. KypChl MO3MIIMOHHPYIOTCA Kak
OTJIeJIbHBIE KYPChI, KOTOPhIE MOTYT OBITH BCTPOCHBI B OOJIbIIINE 00pa30BaTEIbHBIC
nporpamMmbl. Pa3pabaThiBaloTcsi COBMECTHO C TMIPEMOJaBaTelsiMU, TIOYTH BCE
MIPEI0IaBaTEIN-aBTOPBI CTAPTOBBIX KypcoB — U3 MI'Y um. JIomoHOCOBa.

Eduson

Learning. Better.

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




OpuentupoBanbl Ha npodeccuoHanoB. [lo uToramMm MpoXokKAEHUST KypCOB MOYKHO
nonyuuth ceptudukar Eduson. Kypcel miaTHbie, 1 KOpHopaluii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHbie Kypchl, HO OHH, KaK MpaBuio,
pa3paboTtanbl ~ COOCTBEHHBIMH  cwiamH.  [lmaTHele  Kypchl — co3AaroTcs
MPENOAAaBaTENIIMU U3 U3BECTHBIX YHUBEPCUTETOB, B OCHOBHOM U3 CIIIA, ecTh Takxke
KYpPChl OT poccuicKux aBTOpoOB. IIpoeKT HalenieH u3HadaibHO Ha crpanbl BRIC,
CTapTOBAJl HA AaHTJIMHUCKOM SI3BIKE, PYCCKUM S3BIK OBLIT 100aBJICH MO3KE.

Ow

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

NpUMEHSIETC MoJielb “‘revenue sharing” (4acTb oriaTel 3a 00OyYE€HHE OCTAeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMecTHO ¢ Coursera mouum Mo nyTu neperoga KypcoB Coursera Ha pyCCKHUM
s3bIK. K HUM no3Hee npucoeauuuiach Abbyy Software (B wactu nepeBoza). Onux
Kypc 3amynieH (pycckuil nepeBon “Gamification”), mepeBoaATCs HOBBIE KYPCHI.
Takke B paMKax MPOEKTa 3aIlylIeHbl «OTKPBIThIE JITAOOPATOPUM» -TIPOXOKJICHUE
opuruHanbHOro kypca Ha Coursera (Ha aHIVIMACKOM SI3bIKE) C IMOMOILBIO
POCCUNCKUX MEHTOPOB (MpodeccuoHaibl B U3y4aeMoil 00J1acTu).

Univer @ _ § §
Univer.tv - Mennateka BHJICO3aIHCEeH JICKITUM,

oOpa3oBaTenbHBIX (HUIBMOB, BBICTYIUICHHM Ha KOHpepeHIusaX. McTounuku
BUJIC03AIMUCEH — CAMOCTOATEILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB uHTEpHETa. B Hactosiee BpeMs pecypc aKTMBHO HE Pa3BHBAETCS —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
\ £ P 3

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIIUCHIBAIOT BHUJICOYPOKHU IJIsI ITKOJIbHUKOB C ITPHUBJICUCHHUCM KaK
CBOMX, TaK M CTOPOHHUX yuuteneil. [loka paboTaioT Ha JA€HbIrM MHBECTOPA, IyTH
MOHETH3AIMK HE 03By4YMBaroTCs. JlOCTyI KO BceM ypokaMm OecruiatHblii. OCHOBHAs
3aJiavda Ha TCKYHICM 3TallC — ITOBBINICHUC Ka4CCTBA YPOKOB.



GHUHTYUT

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

Mexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUs OCCILIATHBIX
KypPCOB Ha pyccKoM s3bike. Co3/1aH U MOANEPKUBAETCA HA CPEJICTBA SHTY3UACTOB.
OcHoBHas TemaTuka Kypcos - [T, ecTs 0uH Kypc oT npenoaasatens u3 PAHXul C.

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

VHUREPIUTET
YHABEPCUTE

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

Lektorium.TV . o o
Lektorium.tv — wMeamarexka BHeO3allyicell JIEKIIHIH.

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

! businesslearning.ru :

|_ Businesslearning.ru — mpoekT NO3UIHOHUPYETCS KakK “CUcTeMa
JMCTAHIITMOHHOTO Ou3Hec-o0pa3oBanus’. [IpoekT co3maH COBMECTHO «AJbSHC-
Memna» u «MexayHapoausii uHCTUTYT MeHemxkMmeHnta JIMHK». B npoexre
npenacrasieHbl 104 Moyt Ha TEMaTUKY PEANPUHUMATEIBCKON AESITENIBHOCTH, 110
KOKJIOMY MOJYJII0 MOXKHO MPOWTH AWCTAHIIMOHHYIO aTTecTaluio. Takxke ecTb
BO3MOKHOCTh MPOUTH OYHYIO artectanuio (B MockBe) U MONy4uTh cepTudukar
rocyapcTBeHHOro oopasma. OcyllecTBisieTcss MNpU  NOIJIEPKKE MPOrpaMMBbl
NOAACPKKU npeanpuHumMarenscTBa [IpaBurensctBa Mocksel. C Havana 2013 rona
perucTpanys Ha OYHbIE aTTECTAllMU IPUOCTAHOBIICHA.




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

KYpCOB.

YausBepcurer 6e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaiH pekmMe Ha TeMmartuky liberal arts. /lenaror ymop Ha
oOyueHUe MeTolaM HccieioBaHusA. [IpenomaBaTenu — uccaefoBaTe I U3
3apy0eKHbIX U POCCUUCKUX YHUBEpPCUTETOB. CeMUHAPHI U YaCTh 33/IaHUU
IIPOXOZAT B OHJIAWH-pekuMe. Bce Kypcehl IUIaTHBIE, II0 UTOTAM BBIJAETCS
cepTu@UKaT.

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

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

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MelieHust KOPOTKUX KypcoB Ha JTr00yt0 TeMaTuky. [IpeocTaBisieT BO3BMOXKHOCTh
aBTOpaM yYCTaHAaBJIMBATh IUIATHBIA JIOCTyH K KypcaM W TPOBEPATH 3aJIaHHs
oOyuaromuxcsi. [IpoekT moka 4to HaxoauTtcs OopUIMATBLHO B CTaTyce «Oeray,
OJIHAKO YK€ pazmelnieHo 6osee 70 KypcoBYpOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepsuc Be6GHMHAPOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASAINMUU JIeKIuHh. 3a [0CTyn K
OOJILIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JIEJUTCSA C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA YTO HEBEIUKO.

Y zilg

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




o

YHUBEPCUTET

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

Mb5CH

MOCKOBCKMH FOCYAAPCTBEHHbI YHUBEPCUTET
3KOHOMWKM, CTATUCTUKM W WHOOPMATHKN

MOCH OmnJiaiin o0yyeHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). ObpazoBareiapHOE
yupexJieHue, peaarampliiee oHjaiiH nporpaMMsl Beicuiero oopasosanus. 1o 90%
OOy4eHHs] TPOXOIUT B OHJIAWH peKMME 4Yepe3 BeOMHApbl M KOHCYJIbTAIlUU C
npenogaBarensMu 1o  Skype. WTOroBbie aTTeCTallMOHHBIE MEPONPUITUS U
rocyJapCTBEHHBIE IK3AMEHBI CIAIOTCS TMYHO B MOCKBE 1100 B OJHOM U3 (PUIHAIIOB
MOCH. ObyueHue miaTHoe.

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

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y49eOHBIMH MaTepuaiaMH B DJEKTPOHHOW (GopMe M HHCTPYMEHTHI PEaIbHOTO
KOHTPOJIs 3 (PEKTUBHOCTH TIpoiiecca 00ydeHus.

.. ﬂ Kn dCC AKaacc (https://www.yaklass.ru) miatdopma 371€KTPOHHOTO
oOpa3zoBaHus JIs IIKOJI, a TAKXKe 00yJaroIiasi OHJIaiH--TUIOIAAKa JJ1sI ITKOJIbHUKOB
M UX poauTened. TeXHOJIOTHs calTa TO3BOJIAET IIPOBOJAUTH JJIECKTPOHHBIC
TECTUPOBAHUS U TEHEPUPOBATH 3aJIaHUS, YHUKAJIbHBIC JJIS1 KAKJIOT0 YUCHHUKA.

e ©
WnrepakTusHas obpasosatens

sonsers JCHILFU — 0Opa3oBaTeNbHBIN MOPTAl HHTEPAKTUBHOTO
00y4eHUs JIeTel MPH MOMOIIM HHTEPECHBIX UTPOBBIX 3aJIaHHUN U 33]1a4.


https://lecta.rosuchebnik.ru/

Cnmcok Jureparypsl

OcHoBHas1 iuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTemnekryanbHble CHUCTEMBI |
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueoHoe nocodue / C.B. ITanpmos. - Camapa : [ToBoinkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : ydeOHOE
nocobue / /1. B. Cricoes, O. B. Kypunra, /. K. [Ipockypun. — Mocksa : Aii [Iu Ap Meaua, 2021.
— 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : anexTpoHHbIi // LludpoBoit 06pazoBaTeabHbIHI
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/108282.html

Jlono/IHUTeILHAS JINTEpPaTypa:

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

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

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOI'O MHTEJUIEKTA : yuebHoe nocobue / C. 1.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

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

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

nocobue / C. JI. CorHuk. — 3-e m3n. — Mocksa : UnaTepHeT-YHuBepcuter MH(DOpMaAIIOHHBIX
Texnonoruit (MHTYUT), Aii [1lu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslit / Lludposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

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

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

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

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

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

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


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

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsaturopckuit uaCcTUTYT (prmmnan) CKOY

MeToanyeckue yKazaHus

JUTs1 00Y4arOIIKUXCS M0 OPTaHU3aLUHU U IPOBEJICHUIO CAMOCTOSTENBHON padOThI
0 TUCLUTLINHE
«HcKycCTBeHHBIH HHTEJLIEKT B IPo(deccuoHaIbLHOM cheper
s criermanbHOcTH 45.05.01 IepeBoa U nepeBoaoBeeHHE
HaIpaBJICHHOCTH (Mpoduiib) JIMHTBHCTHYECKOE CONTPOBOKIECHUE
MEKIYHAPOAHBIX IKOHOMHYECKUX OTHOLIEHHUI

[Taturopck, 2024
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1. OOmmue moJI0KeHUA

CamocrosiTenbHas paboTa - TulaHupyeMasi yaeOHasi, yaeOHO-UCCIIeIOBATEeNbCKAsl, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yudacTtus (MpU 4YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOIaBaTesl, OCTABIISIONIEM BEAYIIYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrostensHas padota ctyaeHToB (CPC) B BY3e siBisieTcst BaXHBIM BUAOM Y4eOHOH 1
HAy4YyHOW JeATENIbHOCTH cTyneHTa. CaMocTosTeNnbHas: padoTa CTYAEHTOB UIPAET 3HAUUTEIIbHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEP>KaHUSI KOHCIIEKTA JIEKIUI Ha 6a3e peKOMEeH10BaHHOM
JEKTOpPOM Y4eOHOW JHTepaTypsl, BKJIOYas WH(POPMALMOHHBIE 00pa30BaTEIbHBIE PECYPCHI
(37IeKTpOHHBIE YICOHUKH, DJICKTPOHHBIC OMOINOTEKU U IP.);

— HalMcaHUe JOKJIAJ0B;

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

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

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— THOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK W PEKOMEHIAIMH MO PEIIeHUI0 MPOOJIEMHOM
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb M KOHTPOJIb YCIIEBAeMOCTH Ha 0aze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Mertoarka opraHu3alii CaMOCTOSTENIbHONW paboThl CTYJEHTOB 3aBUCHUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

[Iponiecc opraHu3alMM CaMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIKOYaeT B cels
CJIETYIOIINE ATAlbI:

® [OATOTOBUTENBbHBIN (OIpeneneHne Ielei, COCTaBleHHE MPOrpaMMBbl, IOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

® OCHOBHOM (peanu3aius MporpaMMbl, UCIIOIb30BaHHE MPUEMOB MOUCKa WH(POpPMAIIUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, Mepefayd 3HaHuM, (UKCHpPOBaHHE pPE3yJIbTaTOB,
camoopraHu3zalus mnporecca padoThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
orieHka 3¢ (HEeKTUBHOCTH MTPOTPAMMBI U IPUEMOB Pa0OTHI, BEIBOJIBI O HAMPABICHUSIX ONTUMHU3AIINN
Tpyna).

CamocrtositennpbHast  pabora mo  aucuuiuinHe  «VICKYCCTBEHHBIH  HMHTEIJICKT B
npodeccCuoHaIbHON chepey» HampaBlieHa Ha (HOpMUPOBAHHUE CIECTYIONTUX KOMIETEHIIHIA:

Kon, dbopmymnnpoBka Kon, dpopmynupoBka naaukaTopa [Inanupyemslie
KOMIICTCHIIN PE3YIbTAThI 06y‘leHI/I$I 10
JUCIUILTHHE (MOJTYJTIO),
XapaKTEepU3yIOIINE Tallbl
(dhopmMupoBaHus
KOMIICTCHIINU,
WHIUKATOPOB

NO-1.YK-1.  BeimenseT  mpoOIEMHYIO




VYK-1 Cnocoben CUTYaLHIo, OCYILECTBIISIET ee | ['oToBHOCTH IPHUMEHSATH
OCYIIECTBIIATH MOWCK, MHOTO(MAKTOPHBIA aHAIW3 W JUATCHOCTUKY | MPH PEIICHUH 3a1a4
KPUTHYECKUN aHANN3 U Ha OCHOBE CHCTEMHOT0 MOAX01a npodeccuoHaNbHON
CUHTE3 HH(OpMAIIUH, N-2. YK-1. ocymiecTBasieT MouckK, 0T00p | AEATEIBHOCTH
MIPUMEHATH CUCTEMHBII Y CUCTEMaTHU3aINI0 MHPOPMAIIAN IS CIIEINATN3UPOBAHHOE
MTOIXOT ISl pEIICHUS OTIpEIeJICHHS AIbTePHATUBHBIX BAPHAHTOB | IIPOrPaMMHOE
MOCTaBJICHHBIX 33734 CTPaTETHYECKHUX PEIICHHH B IPoOIeMHOM | oOecreueHre U METOIbI
CUTYyalluu HCKYCCTBEHHOTO
W-3. YK-1. onpenenseT u OLieHUBAET HHTEILICKTA.
PHUCKH BO3MOKHBIX BApUAHTOB PEIICHHHA ['otoBHOCTH
MpoOJIeMHOM CUTYyalluH, BEIOUpAET pa3pabaTeiBaTh OCHOBHEIE
ONITHMAJTBHBIN BapUaHT €€ peleHHs MOJITyJIH
WMHTEIIEKTya bHBIX
IIK-12. Cnocoben | UJI-1 IIK-12. Opuentupyercs B | cuer eM, BIAJeTh
aJanTHPOBATh H | COBPEMEHHBIX  TCHACHIWAX  PaSBHTHA | [yoneany pemerms
MOAU(DUINPOBATH U(POBBIX TEXHOJIOTHUH, BEIOMpacT MPAKTHYECKHX 337124 B
CIICIUaJIN3UPOBAHHOC TCXHOJIOTUN WJIM TMPOTrpaMMHBIC CpCACTBa Hpe):[MCTHOI\/'I O6J'IaCTI/I.
MporpaMMHOE OOEeCTIeUeHHe, | IS PEeIIeHHsI IOCTABIEHHBIX 3a/1a4
meronet u  amroputmsl | UJI-2 TIK-12. Tlpumensier mpu pemieHuH
cucTeM HCKYCCTBEHHOTO | 33/1a4 MPO(ECCUOHANBHOW AEATEIIbHOCTH
WMHTEIJIEKTa ¥ MAIIWHHOTO | CHEeIHaTu3uPOBaHHOE MpOrpaMMHOE
o0OydeHus B | obecrieueHrne, METOABl HCKYyCCTBEHHOTO
npodeccuoHaIbHON MHTEIIJICKTA ¥ MAIIIMHHOTO 00yYeHUs
JeSITEIbHOCTH

2. Leab u 3a71a4M CaMOCTOSITEIbHOH PadoTHI

Benymas nens opranmzanuu u ocymectBienus CPC coBmamaer ¢ 1enpi0 00ydeHHs
CTyleHTa — QopMupoBaHue Habopa OOIIEHAYYHBIX, MPO(PECCHOHATBHBIX M CHEIUAIbHBIX
KOMIeTeHIni Oyaymero ©OakanaBpa 1O HampaBleHHIO moArotoBku «llegarornueckoe
o0OpazoBaHHE».

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOJUMBIM YCIOBHEM CTAaHOBSTCS (POPMUPOBAHUE
YMEHHSI CaMOCTOSITCIIbHOM paboThl I NMPUOOPETCHUs 3HAHWM, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy yueOHOW M Hay4yHOU nesTenbHOCTH. L{enbio caMocTosTenbHON paboThl CTYIEHTOB
SBIIICTCS OBJaJicHue (yHIaMEHTAIbHBIMA 3HAHUSMHU, TPO(HECCUOHATBHBIMA YMEHUSMH U
HABBIKAMU JIESITEIbHOCTH 10 MPOQHITIO, OMTBITOM TBOPUYECKOM, HCCIEA0BATEIHCKOM ASSITETFHOCTH.
CamocrosiTennbHass  paboTa  CTYACHTOB  CIIOCOOCTBYET  pa3BUTHIO  CaMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH, TBOPUYECKOTO MOJXO0a K PEIICHUIO TPO0JieM yueOHOTO U
MpoeCCHOHAIBHOTO YPOBHSI.

3agayamu CPC saBnstorcs:

® CHCTEMAaTH3aIMs U 3aKPEIUICHUE ITOJTYIeHHBIX TEOPETUYSCKUX 3HAHUN M IPAKTHUSCKUX
YMEHUH CTYJIEHTOB;

e yruyOJieHUE U paclIupeHNe TeOPETUIECKUX 3HAHUM;

e (OpMHpOBaHHME YMEHHH HCIONb30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO U CTeIHATIbHYI0 TUTEPaTypy;

® pa3BUTHE ITO3HABATEIBHBIX CIIOCOOHOCTEH W AKTUBHOCTH CTYJCHTOB: TBOPYECKOMN
WHUIIUATHBBI, CAMOCTOSTETFHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

e (OPMHPOBAHHE CAMOCTOSITSIIBHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CAMOPEATTU3AIINN;

® DPa3BUTHE HCCIIEI0BATENbCKUX YMEHHIA,

® JCMOJB30BaHUE MaTepuana, COOPAHHOTO W TMOJYYEHHOTO B XOJ€ CaMOCTOSTEIbHBIX
3aHITHI HAa CEMHHApaX, HA MPAKTUYECKUX U MPAKTUIECKUX 3aHITUSX, IPU HAMMMCAHUU KYPCOBBIX
Y BBITYCKHOM KBaM(UKAITMOHHOW padoT, 11t 3 PEKTUBHON MOATOTOBKH K UTOTOBBIM 3a4€TaM 1
HK3aMEHaM.



3. TexHosoruyeckasi KapTa caMoOCTOATEIbHOI padoThI CTyAeHTa
JJ1s1 cTy1eHTOB 04HOH (pOpPMBI O0yUEeHHUS:

Konrl CpencrBa u O0beM 4acoB, B TOM YHCIIE
peanusye TEXHOJIOTUU CPC KonTaktH Bcero
MBIX B OLIEHKU ast pabora
COMIIETEH W JeITEIbHOCTH .
. CTYJICHTOB
LM, npernojana
WHIAKATO TEIEM
pa(oB)
5 cemecTp
W/I-1yx1 | IlogroroBka mokimaga | Jlokian 12 1 13
WI-2 yk1
N-3 yk1
NI-1rk-12
N-2nk-12
UA-1yk1 | Iloaroroska k CobecenoBanne 3,24 0,36 3,6
U-2vk1 | mpakTHYecKuM
WI-3vk1 | zamsrusam
N-1nk-12
N-21ik-12
W-1yka1 | Pa3paboTka 3amnuTa nmpoeKTa 49,56 5,54 55,1
UJ-2 vk1 | pccnemoBaTeIbCKOro
VJT-3 vica IIPOEKTa
WN-1nk-12
N-21ik-12
Hroro 3a 5 cemecTp 64,8 7,2 12
Hroro 64,8 7,2 72

4. TlopsiAioK BBINOJHEHUS] CAMOCTOATE]BHOM PadoThI CTYAEHTOM
4.1. Memoouueckue ykasanus no pabome c yueOHOU Jumepamypou

ITpu pabote ¢ KHUrol HEOOXOIUMO MOAOOpaTh JIUTEPATYPy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. s moadopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS al(haBUTHBIN U
CUCTEMATUYECKUI KaTaJIOTH.

BaxHO MOMHUTH, YTO palMOHaNbHbIE HABBIKM PabOTHI C KHUTOW - 3TO Bcerja Oosblast
DKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHBI  1O0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXKET ObITh TaKKe YKa3aHa B METOAMYECKHX
pa3paboTKax 1Mo JaHHOMY KYpCYy.

N3yuas maTtepuai o yueOHMKY, CIEAyeT MEepPeXoIuTh K CIEAYIOIIEMY BOIPOCY TOIBKO
1ocJyie MPaBUJIbHOTO YSICHEHUS NPEAbIAYIIET0, ONKChIBas Ha Oymare Bce BBIKJIAJIKU U BBIYUCIICHUS
(B TOM 4HCIE T€, KOTOpbIe B YUEOHHKE OMYIIEHBI WIIM HA JIEKIIMU JIaHBI JJIs1 CAMOCTOATEIBHOTO
BBIBOJIA).

[Tpu n3yueHnu a000M AUCHUILTUHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSTENIbHAS
UHAMBHUyalIbHas paldoTa.

Ocoboe BHHMMaHHE cielyeT OOpaTUTh Ha OIpeJesIeHHe OCHOBHBIX IOHATHH Kypca.
CTyneHT NOKEeH MOAPOOHO pa30upaTh MPUMEPHI, KOTOPHIC MOSICHSIIOT TaKHe OMpEAeNICHUs, 1
YMETh CTPOMTH aHAJIOTMYHBIE TPUMEPBHl caMocCToATeNbHO. HyXHO 1q0OMBaThbcs TOYHOTO
MIPEJICTaBICHUSI O TOM, YTO U3y4aelb. [[0Je3H0 cocTaBsATh OnopHbIe KOHCHEKTHI. [1pu uzyuenun
MaTepHajia Mo y4eOHMKY IMOJIE3HO B TeTpaau (Ha CIELHaTbHO OTBEIEHHBIX IMOJISX) JOMOIHATh
KOHCIEKT Jiekiuuil. Tam e cieayer oTMedaTb BOIPOCHI, BBIJAECIEHHBIE CTYIEHTOM s
KOHCYJIbTAIIMM C IIPENoaBaTeleM.



BbIBOIBI, ITOTyYEHHBIE B pE3Yy/IbTATE U3YUYCHMS, PEKOMEHYETCSI B KOHCIIEKTE BBIJEIIATH,
YTOOBI OHY NPH NEPEUUTHIBAHUHN 3aIIUCEHN JIydllle 3alI0MUHAINCh.

OnpIT MOKa3bIBa€T, YTO MHOIMM CTYJEHTaM IIOMOIaeT COCTABJIEHUE JIMCTAa OIOPHBIX
CUTHAJIOB, COJEPIKALIEro BaKHENIMe U Hanbosee 4acTo ynorpetisieMble GOpMyibl U MOHATHSL.
Takol JIMCT MOMOTAET 3allOMHUTH (POPMYJIbI, OCHOBHBIE MOJIOKEHHS JIKIIUU, & TaKKE MOXKET
CILY>KMTb ITIOCTOSIHHBIM CIIPaBOYHUKOM JJISI CTYJEHTA.

UreHne Hay4HOro TEKCTa SBISAETCS YacThbIO IO3HABATEIBLHOW AESATENBHOCTU. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOxoquMoil nHdopMmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIUM
COOCTBEHHAsi BHYTPEHHSS YCTaHOBKA NpPH OOpalleHHMH K TEYaTHOMY CIIOBY (HalWTH HY>KHBIC
CBEJICHUS, YCBOUTh MH(POPMALMIO MOJHOCTbIO WJIM YAaCTHYHO, KPUTUYECKU MPOAHAIN3UPOBAThH
MaTepHal 1 T.I.) BO MHOT'OM 3aBUCHT 3((EKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHUS.

Beiaensior uemoipe 0choénble yCMAHO6KU 6 YMEHUU HAYYHO20 MEKCMA.

MH(OPMAIIMOHHO-TIONCKOBBIN (331a4a — HAWTH, BBIIEIUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBarolas (yCuins YMTaTells HalpaBlieHbl Ha TO, YTOOBI KAK MOXHO IOJIHEE OCO3HATh
Y 3alIOMHUTbH KaK CaMH CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €0 pacCyKIACHUI)

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

TBOpYECKas (CO34aeT y 4yMuTaTeslss FOTOBHOCTh B TOM HJIM MHOM BHJIE — KaK OTIPaBHOM
IYHKT JUJIS1 CBOMX PACCYKJE€HUH, Kak 00pa3 uid NEHCTBUS MO aHAJIOTMM U T.I. — HUCIOJIb30BATh
CYXJIEHUSI aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI0 METOAMKY,
JIOTIOJIHUTD UX, [TOIBEPIHYTh HOBOM IIPOBEPKE).

OcnosHule 8U0bl CUCEMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHUPOBaHHE — TMPEACIIBHO KpPAaTKOE€ CBSA3HOE ONMCaHUE IPOCMOTPEHHON WM
IPOYUTAHHON KHUTH (CTaThHU), €€ COIEePKaHMsl, HICTOYHUKOB, XapaKTepa U Ha3HAYCHUS;

[InanupoBaHue — KpaTkas JIOrH4eCKasi OpraHu3alys TEKCTa, PACKPBIBAOLIAs COIEPKaHUE
U CTPYKTYpY U3y4aeMOIo MaTepuana;

Te3supoBaHue — JTAKOHMYHOE BOCIIPOM3BEJCHHE OCHOBHBIX YTBEpPXACHUH aBTOpa 0Oe€3
npuBJeueHHs (PaKTUYECKOro MaTepuana;

[utupoBaHue — AOCIOBHOE BHIMCBHIBAHNUE U3 TEKCTA BBIIEPIKEK, U3BJICUCHUH, Hanboee
CYILLIECTBEHHO OTPAKAIOUIUX Ty WJIA UHYIO MBICIIb aBTOPA;

KoHcnextupoBaHne — KpaTKoe M IOCHEIOBATEIBHOE H3JIOKCHHE CONEPIKAHUSA
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN crioco0 M3I0KEHUs COAECP)KAHNUS KHUTHU WIIM CTaThU B JIOTUYECKON
nocienoBaTenbHOCTH. KOHCIIEKT akKyMylIupyeT B cebe Mpeablayle BUbl 3aluCcH, MO3BOJISET
BCECTOPOHHE OXBAaTUTh COJAEPKAHNE KHUTH, CTaTbU. [103TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JienaTh BBIIMUCKUA U JPYTHUE 3alIUCH OIIPENEIAET U TEXHOJIOTHUIO COCTABIICHUs KOHCIIEKTA.

Memoouueckue ykazanus no cocmagnieHur0 KOHCneKma.

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

2. BeienuTe riaBHOe, COCTaBbTE ILJIAH;

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

4. 3akoHCHEKTUpYITe MaTepHall, 4YeTKO clieAys MyHKTaM 1iaHa. [Ipu koHcnekTupoBaHUH
CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBaMU. 3aIIACHU CJIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nutatel. L{luTupys, yduTsiBaiiTe JJaKOHUYHOCTh, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa kKenareJIbHO IPUBOJNTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JokazarenbcTBa. [Ipu odopmileHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH Ka)KIOro
nperioxkeHus. MpICIu aBTOpa KHWUTH CJeAyeT H3JlaraTb KpaTko, 3a00TsIChb O CTWIE U
BBIPA3UTENbHOCTH HAMCAaHHOTO. YHCIIO0 JTOTOIHUTENbHBIX JIEMEHTOB KOHCIIEKTA JIOJIKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBl  paclpenenaTbCsi B ONpPEIETIeHHOU



IIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKTYype mnpousBeacHus. s yTroyHeHus u
JIOTIOJIHEHUSI HEOOXOAUMO OCTaBJISITh MOJIS.

OnnazieHre HaBBIKAMHM KOHCIEKTHPOBAaHUS TPeOyeT OT CTyAEHTa IeNeyCTPEMIIEHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue ykasanus no n0020mMogKe K NPAKmu4eckum u 1a60pamopHuiM 3aHAMUAM

Jlis TOro 4ToObl MpaKTHUECKUE W JIAOOPAaTOpHBIE 3aHATHUS MPUHOCWIN MAKCHUMAJlbHYIO
H0JIb3Y, HEOOXOMMO TOMHUTB, YTO YIPAKHEHUE U PEILICHHE 3a/1a4 IIPOBOSTCA 110 BHIUUTAHHOMY
Ha JIEKLIUAX MaTepuajly U CBA3aHbI, KaK IPABUJIIO, C AETAIbHBIM pa300pOM OTIENbHBIX BOIPOCOB
JEKUMOHHOrO Kypca. Crenyer NOAYEpKHYTh, YTO TOJBKO IIOCJIE YCBOEHHS JIEKIIMOHHOI'O
MaTepuaia ¢ ONpPENIeNeHHOM TOYKHM 3peHus (a MMEHHO C TOH, ¢ KOTOpPOM OH M3jaraercs Ha
JEKIHSIX) OH OyeT 3aKpeIuIAThCS Ha MPAKTHUECKUX 3aHATUAX KaK B pe3ysibTaTe OOCYXKICHHS U
aHaIu3a JIEKIMOHHOTO MaTepHaia, Tak U C MIOMOIIBIO PEeLIeHUs IPOOJEeMHBIX CUTYyalluil, 3a1ad.
IIpu 3THX yCIIOBUAX CTYIEHT HE TOJIBKO XOPOIIO YCBOUT MaTepuai, HO U HAYYUTCS IIPUMEHSATh
€ro Ha IPAaKTUKE, a TAKXKE MOJYUYUT JIOTMOJIHUTEIIBHBIA CTUMYI (M 3TO OYEHb BaXKHO) JUIsl aKTUBHOM
popabOTKHU JIEKIUH.

IIpu camocTOATENBHOM pEIIEHUH 3ajjad HYKHO OOOCHOBBIBATh KaX/IbI 3Tal perieHus,
HCXO0JIs U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Ecii CTyIeHT BUAUT HECKOJIBKO IIyTEN pEeIIeHUs
npobaemsl (3a7jauu), TO HY>KHO CPaBHUTh UX U BBIOpaTh camblii panuoHaidbHbIM. [lone3no no
Hayaja BBIUMCICHUH COCTaBUTh KpATKUH IUIaH pemeHust mpoOneMsl (3amauu). Pernenue
npoOJEeMHBIX 33/a4 WIM IPUMEPOB CEAyeT M3JlaraTh MoApoOHO, BBIYMCIEHUS pacroiaraTtb B
CTPOrOM IOPSAKE, OTHENAS BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPHSIMU, CXEMaMHU, YepTeKaMU U PUCYHKaAMHU.

CnenyeT HNOMHHUTbH, YTO pELIEHUE KaXJoW y4eOHOM 3adauu JOJHKHO JOBOJMUTHCS J10
OKOHYATEeJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U IO BO3MOXHOCTU C
BBIBOZIOM. [lody4eHHBIN OTBET CJenyeT MPOBEPUTH CHOCO0AMH, BBHITCKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3a1aun. [Tone3Ho Takxke (€cau BO3MOXKHO) peIIaTh HECKOJIbKUMH CIOCO0aMU U CPAaBHUTD
MOJIy4YEHHBIE pe3ynbTaThl. Pelienre 3a1a4 JaHHOTO TUIA HY>KHO IPOAOJIKATh 10 TPUOOpETEHUS
TBEP/BIX HAaBBIKOB B UX PELLECHUHU.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHull

ITocne u3yuyeHus ompeaesieHHONM TEMBbl MO 3alMUCSIM B KOHCIEKTEe M YYeOHHUKY, a TaKkKe
pemeHuss T0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3aJa4 Ha MPAKTHYECKUX 3aHATHIX W
CaMOCTOATENIBHO CTYIEHTY PEKOMEHIYETCs, IMPOBECTU CaMOIIPOBEPKY YCBOEHHBIX 3HAHUU,
OTBETUB HAa KOHTPOJIBHBIE BOIIPOCHI 10 U3yYEHHOHN TEME.

B ciiydae HE0OXOJUMOCTH HYXKHO €Ille pa3 BHUMATEIbHO pa3o0paThbcs B MaTepHale.

NHorna HenoCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBISCHSAETCS TOJIBKO IPH
W3YYEHUH JajbHEeNIIero Marepuana. B aToM ciydae Hajo BEpHYTHCS Ha3aJl U OBTOPUTH IUIOXO
YCBOEHHBIM Marepuas. BaXHbII KpPUTEpPHUI YCBOECHMS TEOPETUYECKOrO0 MaTepualla - YMEHHE
pelaTte 3aJa4d WM IPONTH TECTUPOBAHME IO MpOiAeHHOMY Marepuany. OpgHako ciemyer
IIOMHUTB, YTO MPABWIBHOE DPEIICHHUE 3a/1a4d MOKET IOJIYYUTHCS B pE3yJbTaTe NPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (opMyIT 6e3 MOHUMAHHUs CYIIIHOCTH TEOPETUUYECKUX MOJIOKEHUH.

Bonpocsl qu1s codecenoBanusi
ba3oBbIi1 ypoBeHb

Tema 1. [Ipumenenne MM B cOBpeMEHHON KU3HMU.

1. O61ee npeacrabieHre 00 UCKYCCTBEHHOM MHTEIJIEKTE.
2. Hcnonb30BaHne HCKYCCTBEHHOTO MHTEIUIEKTA B PA3IMUHBIX chepax.
3. IlepcneKkTHBBI HCTIOIB30BAHNS UICKYCCTBEHHOTO HHTEIIJIEKTA.

Tewma 2. [IporpammHoe o0OecrieueHre U OHJIAH CEPBUCHI, MpUMeHsiembie B M.



DKcIepUMEHTAIBHBIN 3BOJIIOLIMOHHBIN XapakTep pazpadotok cucrem MU.
Bo3MoHOCTH TpOrpaMMHBIX CPEACTB ¢ mpuMeHeHuem NN.

TpeboBanus k mporpamMmmaomy obecriedenuto M.

SI3pIKK porpammupoBanus i 3aaad M.

[Toustue 00 oOHTONOTWAX. BO3MOXHOCTM TpPUMEHEHHS OHTOJOTHH B

N O~

npohecCuoHaNBHOM NeSTeNbHOCTH.

Tema 3. MGTOI[BI HCKYCCTBCHHOI'O MHTCJJICKTA B COBPEMECHHOM O6p330BaHI/II/I.

1. W ckycCTBEHHBII MHTEIICKT B 00pa30BaHUM.
2. HckycCTBEHHBIN MHTEIICKT: KOHKYPEHT WJIM TTOMOIIHHUK YIUTEIs?
3. «becnunorHoe» 0Opa3zoBaHHE.

Tema 4. IlpuMeHeHuE HCKYCCTBEHHOIO MHTEJUIEKTa MpPH BHEAPEHUU UHUPPOBBIX

00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHHA.

WNHTenmnexTyalbHble ThIOTOPCKUE CUCTEMBI U aIalITUBHOE O0yUYeHHE.

[Tpumepsl 1 0OCOOEHHOCTH CHCTEM aAANTUBHOTO O0YyUEHHUSI.

CranpapTHbIe 3a7]a41 aJallTUBHOTO O0y4YeHUS.

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

NG

I1oBbI1IEHHBIN YPOBEHB

Tema 1. [Ipumenenune M B coBpeMEHHOM JKU3HMU.

9. Cdeppl npuMEHEHHs CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA.
10.  IIpoOGrnemsl HCHOIB30BAHUS UCKYCCTBEHHOTO MHTEIIEKTA.
11. OOmee mpencraBieHHE O TNPUMEHEHUM HCKYCCTBEHHOIO HWHTEIJIEKTa B

npodhecCuOHANBHOM NeSTeNbHOCTH.

nn.

Tema 2. IIporpamMmHOe o0OecrieyeHne 1 OHJIaiiH cepBHCHI, TpuMeHsiembie B M.

Knaccugukaius HHTENIEKTYaIbHBIX CUCTEM.

S3piku JIMCIT u TTJIDHEP B VU

[Tpumenenue s3pika nporpammuposanuss PYTHON B pazpabotke cucrem NUU.
Ornucanne s1361Kk0B R 1 PROLOG myist pemenus 3apau UN.

BozmoxxHOCTH cucTeMbl Protégé i coznanus OHTOJIOTHI.

orwdPE

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

1. [TpoGiieMbl coBpeMeHHOTO 00pa3oBaHUs, KOTOPbIE MOXXHO PELIUTh C MOMOIIBIO
2. [TpoGieMbl HCTIONB30BaHMSI HCKYCCTBEHHOTO MHTEIIEKTa B 00pa30BaHUH.
3. Mertobl HCKYCCTBEHHOTO WHTEIUIEKTA KakK cnoco0 MPEOI0ICHUS

(byHAaMEHTAIBHBIX IPOOJIEM COBPEMEHHOTO 00pa30BaHMUsL.

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

Tema 4. IlpuMeHeHHEe HCKYCCTBEHHOIO MHTEJUIEKTa MpPH BHEAPEHUU UHUPPOBBIX

00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHHUH.



1. HpI/IMeHeHI/Ie HUCKYCCTBCHHOI'O HHTCIIJICKTa JJISL OLCHKU KadyeCTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHYECKAas OIICHKA Ka4eCTBa MUCbMEHHBIX Pa0OT 00YyJarOIIUXCS.

3. AHanmn3 0O0paTHOM CBSI3M OT OOYYAlOIIMXCS M KOHTPOJIb Tpoiiecca oOydeHHUs: Ha
OCHOBE 00pabOTKM TEKCTOBOI MH(POPMALIMHU U3 COLIMATBHBIX CETeH 1 00pa3oBaTeIbHBIX (POPYMOB.

4. TexHONOTHMH MCKYCCTBEHHOTO HMHTEIUICKTa: BO3MOXXHOCTH W TPHMCHEHHE B

00pa3oBaTesIbHOU cpejie.
TectoBble 3a1aHus

1. Hugpopmayuonnvie mexnonozuu 8 npogheccuoHanbHol 0esimeIbHOCMU NPeOHA3HaAYeHbl
ons:

1. TlocrosiHHOTO XpaHEHUS HHPOPMAITIH

2. Jlns cOopa, XpaHEHUS, BBIIAYU U TIepenadyu nHdopMaIuu

3. TIpou3BoAHTH BEIYHUCICHUS

2. IIpuxnaouvie npoepammoi:

1. OducHsblil makeT nporpamMm

2. OmnepaoHHbBIE CUCTEMBI

3. paiiBep Ha mpUHTED

3. Kak Ha3vlearomces 3Hanus 0 cmvicie U 3HAYeHUU ONUCHIBAeMbIX ABLEHUL U

00bEKMO8...

1. cemaHTUYECKUE 3HAHUS

2. mparMaTUYeCKUe 3HaAHUS

3. mpeIMeTHbIC 3HAHUSA

4.Ymo makoe cucmema 3HaHuu?

1. COBOKYIHOCTb JJAHHBIX

2.CtpykTypupyemas cucTeMa JaHHBIX

3. COBOKYIMHOCTH CBSI3aHHBIX 00BEKTOB

4. MHOX€ECTBO CBSI3aHHBIX JJAHHBIX

5. Kak Ha3vlearomces 3Hanus 0 cMulcie U 3HAYeHUU ONUCHIBAeMbIX ABIEHUL U

00beKmos...

l.mparmMatudeckue 3HaAHH

2.CeMaHTHUYECKHE 3HAHUS

3.mpeIMeTHBIC 3HAHUS

6. /[ns ueco npeonasnaueHvl mepmuvl PopManbLHOLO A3BIKA OUKU NPEOUKAMOE?

1. nnst 0603HaYeHHs aTOMAapPHBIX POPMYIT

2.1u11 0003HAYEHUSI BBICKA3bIBAHUHA

3. 1151 0603HaUYeHUs1 0OBEKTOB MPeIMETHON 0bacTu

1. [atime onpedenenue npooyKYuoHHOU MOOeU -

1.a0GcTpakTHBIN 00pa3 s MpeACTaBIEHUSI HEKOETO CTEPEOTUIIa BOCIIPUATHS;

2. OpHEHTHUPOBAHHBIN Ipad, BEPIIMHBI KOTOPOTO-TIOHSTHS, a JYTH-OTHOIIICHHS MY
HUMU;

3. MoJieJIi, OCHOBAHHBIC Ha KJTACCHYECKOM MCUHCIICHHUH MTPEIUKATOB |-T0 Mmopsiika

4. MO/IeTTh, OCHOBaHHAsI Ha TIPaBUIIaX, MMO3BOJISIFOIIAS MTPEICTABUTh 3HAHUS B BUJIC
MpeI0KeHUH Tuma "eciau To aerctue"

8. /latime nonamue cemanmuueckou cemu -

1. aGcTpakTHBIN 00pa3 /IS MPEICTABICHIS HEKOETO CTEPEOTHIIA BOCIIPHSITHS,

2. OpUEHTUPOBAHHBIN rpad, BEPIIMHBI KOTOPOTO-TIOHSTHS, & TYTU-OTHOIICHHS MEXKIY
HUMU;

3. MoJieH, OCHOBaHHBIE Ha KITACCHYECKOM MCUMCIICHUH MTPEAUKATOB |-T0 mopsiika

4. MOJ1eTTh, OCHOBAHHASI HA TTPABHJIAX, IO3BOJISIFOIIASI TPEICTABUTh 3HAHUS B BHJIE
MPEJIOKEHUI THUTIA «eCTTU TO ACHCTBUE»

9. [atime onpedenenue popmanvroli 102uveckol Mooenu -

1. aGcTpakTHBIN 00pa3 I MPEICTABICHIS HEKOETO CTEPEOTHIIA BOCIIPHSITHS,



2. OpUEHTUPOBAHHBIN rpad, BEPIIMHBI KOTOPOTO-TIOHSTHS, & TYTU-OTHOIICHHS MEXKIY
HUMU;

3.Mo0/1€11M, OCHOBAHHbIE HAa KJIACCUYECKOM MCUYMCIIEHUU NPEAUKATOB 1-ro nopsaka

4. MozieTb, OCHOBaHHAsI Ha MIPaBHJIaX, MO3BOJISIFOIIAS [TPEICTAaBUTh 3HAHUS B BUJIC
MPEJI0KEHUIN TUTIA «ECITHA TO JEUCTBUE»

10. Kak nazviearomcs 3HAHUA 0 BPAKMUYECKOM CMbLCIIe ONUCHIBAEMbBIX 00BEKMO8 U
A6NeHUl

B xonxpemmnou cumyayuu ...

1. cemanTHYeCKUE 3HAHUS

2. mparMaTu4ecKue 3HaHUs

3.mpeaMeTHbIC 3HAHUS

11. Kax kraccugpuyupyromes cemu 6 UT?

1. I'moGanpHast, BceMupHasi, CrielraabHast

2. BeiienenHas, aBTOMaTUYECKasl, TUIIEPYCTONYMBAs

3. JlokanpHas, riao0anbHas, peruoHalbHas

12. Komnvromep, nooxnouennulil k Internet, 00s3amenbHo umeem:

1.1P-anpec

2.Web-cepsep

3.n0oMmarHio web-cTpanuiy

4.1OMEHHOE UM

13. «Ungopmayusy smo

1. Habop cuMBOIIOB, 00pabdaThIBaeMbIX U MepenaBaeMbix OBM

2. cBeieHHs 00 00BEKTaX U SABJICHUSIX OKPYXKAIOIIEH CpeJibl, UX MapamMeTpax, CBOMCTBAX U
COCTOSTHUU, KOTOPbIE YMEHBIIIAIOT UMEIOIIYIOCS O HUX CTENEHb HEOMPEIETIEHHOCTH, HEMOIHOTHI
3HaAHUHI

3. cBeaeHusi, 0003HaYCHHBIE HA MaTEPHAILHOM HOCHUTEIIE

14. B cospemennou Poccuu yuacmuuxamu menexomMmyHukayuonnolx cucmem HE
ABJIAIOTCA:

1. renerpad

2. omepaTophl CBSI3U, KOTOPhIE (PAKTUUECKH 00eCcTIeYnBalOT HHPPACTPYKTYPHBIE
BO3MOYKHOCTH C TIOJTHBIM HA0OPOM YHUBEPCATIBHBIX YCIIYT; CYBEPEHHUTET HAJl HAIIMOHAIHHBIM
cerMeHToM MHTepHeTa MpUHAANIEKUT TOW CTpaHe, Ha TEPPUTOPUN KOTOPOM OH pazMeliaeTcs

3. mOCTaBLIUKHU ycIyT AocTyna K UHTepHeTy, r1obalbHbIM pacipeaeIuTeIbHbIM
cUCTeMaM

4. mocTaBIIMKHU HH(OPMALIUH - BIIAJENbIIbl HHPOPMAIIMOHHO-TOPTOBBIX MOPTAJIOB,
CEPBEPOB

5. monw30BaTenn

15. Humepnem-nopman smo

1. KOpTIOpPaTUBHBIN CAT, CCTAHHBINA B BUAE OyKJIeTa, HATJISIHO IEMOHCTPUPYIOIIETO
JEeSITENIbHOCTh KOMITAHUU

2. callT, NPUHUMAIOIINH 1 BBITOJHSIIOUINM 3aKa3bl HA IPUOOPETEHUE Pa3IMYHbIX TOBAPOB
B peXHMe pearbHOro BpeMenu (on-line)

3. BeO-caiiT, MpeoCTaBISIONINI 0Ib30BATENI0 Pa3INUHbIe HHTEPAKTUBHBIE CEPBUCHI,
paboTaronire B paMKax oJHOro mpoekTa (hopym, HOBOCTH, IPOTHO3 MOTO/IBI H KYPCHI BATIOT,
rOJIOCOBAHUS)

16. Ilouckosas cucmema ¢ OMKPbIMbIM UCXOOHBIM KOOOM, NPOCMEUUUT U OUEHb
aghhexmuenwlil uHcmpymenm no coopy u oyenxe ungopmayuu. Obecneuusaem MakCuMaibH)0O
NPUBAMHOCMb U KOHPUOEHYUATbHOCTb (CUCmeMa He codupaem 0 noiv308amesnie HUKAKUX
OAHHBIX U He XPaHUM UCOPUIO 3aNpPOCO8)

1. DuckDuckGo (https://duckduckgo.com)

2. Pipl (https://pipl.com)

3. «Google Axanemus» (https://scholar.google.ru)



17. Ungpopmayuornwiii uym smo

1. KooccanbHbIE MOTOKK HEHYKHOU MH(pOpMaIlUU, KOTOPbIE YEJIOBEK B COBPEMEHHOM
00111eCcTBE BBIHYX/ICH BOCIIPUHUMATH U iepepadaThiBaTh B TECUCHUH JTHS

2. MMCbMEHHBIN MepeueHb KaKuX-I100 CBEICHUN, YIOPSAOUYCHHBIX WU
HEYNOPSATOUYCHHBIX, IPOHYMEPOBAHHBIX WJIM HEIPOHYMEPOBAHHBIX

3. 60mb1Ie 00BEMBI CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX IOTOKOB
uH(OpPMAIINHU, HETPEPHIBHO MOCTYMAIONINX C U3MEPHUTEIBHBIX dJIEKTPOHHBIX YCTPOUCTB Ha
CHEIHMAIbHOTO cepBepa

4.4. Memoouueckue yka3auus no HANUCAHUIO HAYYHLIX MEKCMO8 (00K1a008, pedhepamos, dcce,
HayuyHulX cmametl u m.o.)

Ilepen Tem, Kak MPUCTYNUTH K HAIIMCAHUIO HAYYHOT'O TEKCTA, BAXKHO pa300paThcs, KaKOBa
MCTUHHAs 11eJIb BAIllero HAyYHOro TEKCTa - 3TO OMOXKET BaM pa3yMHO PacIpeIeIUTh CBOU CUJIbI
U BpeMsl.

Bo-niepBbIX, cHauanma HYXHO ONpPEIEIUTHCA C HJIeel HAYyYHOro TEKCTa, a A ATOro
HE00X0IMMO HAYyUUThCsI TMO0 OTHOCUTHCS K Pa3HBIM SIBJICHUSIM U (PaKTaM HECKOJIBKO KPUTHUUECKU
(cBOs maes — Kak MHas TOYKA 3PEHHUs), MO0 HAYYUTHCS YBJICKATHCS KAKUMU-TO M3BECTHBIMU
UJESIMH, KOTOpbIE HYXKIAIOTCS B J0pa0oTKe (uaess — Kak ONTHUMMCTUYECKas MO3ULMS U
HAIPaBIEHHOCTD HA JajbHEllIlIee COBEPIICHCTBOBAHUE YKE U3BECTHOTO0). BO-BTOPBIX, HAy4YUThCSA
OpPraHU30BBIBATH CBOE BPEMS, BElb, KaK M3BECTHO, CBOOOIHOE (OT BCSIKUX TIIYIIOCTEH) BpeMs —
Ba)KHEiIIee yCI0BHE HACTOSIIEr0 TBOPUYECTBA, /ISl HETO HAKOHEI[-TO MosIBiseTcs Bpems. MHorna
MMEHHO Ha OPraHM3alMI0 TAKOTO BPEMEHHU YXOJIUT HEMajlasi 4acTh CHJI U TaJIaHTOB.

[TucaTh cnemyeT ICHO U MOHSITHO, CTAPasCh OCHOBHBIE MOJIOKEHUS (HOPMYIUPOBATH YETKO
Y HEZIBYCMBICIIEHHO (YTOOBI 1 CAMOMY IOHSTHO OBIJIO), @ TAKXKE CTPEMSICh CTPYKTYPHPOBATH CBOM
TekcT. Kaxplil pa3 Hajo MpeAcTaBsATh, YTO Ball TEKCT OYAET KTO-TO YUTATh U €My 3aX04eTcs
COPUEHTHPOBATLCS B HEM, OBICTPO HAXOJUTh OTBEThl Ha HMHTEPECYIOLIME BOMPOCH! (3a07HO
npezcTaBbTe ceOs Ha MecTe Takoro yesnoBeka). [IoHsATHO, uTo paboTa, HaNMCaHHAsl «CIUIOLIHBIM
TeKcTOM» (0€3 3arojIoBKOB, 0€3 BbIIETICHHS KPYIHBIM IPUGTOM Haubosee BaXKHbIM MECT U T, I1.),
y KyJIbTypHOTO YHTATENsl JOJDKHA BBI3BIBATH OPE3rNIMBOCTh M JIaXe JKaJoCTh K aBTOPY
(MCKJIIOUEHUSI COCTaBIISIIOT HEKOTOPBIE JIPEBHUE TEKCTHI, KOTJA M >KaHp ObUI MHOM M K TEKCTam
OTHOCHUJIMCh HMHaye, Ja M CaMMX TEKCTOB ObUIO Iopa3lo MEHbIIe — He TO, YTO B 3IOXY
«HGOPMAIIMOHHOTO B3PBIBa» U COOTBETCTBYIOIIETO «MH(POPMAIIMOHHOTO MYCOPay).

OO0beM TekcTa M pazauuHble O(OPMHUTEIbCKHE TPEOOBAaHHS BO MHOIOM 3aBHUCAT OT
IPUHSTHIX B KOHKPETHOM y4e€OHOM 3aBEJIEHUU MOPSIIKOB.

Pedepar (mokman) - 3TO CaMOCTOSATENBHOE HCCIEIOBaHME CTYAEHTOM OIpeeIeHHON
po0JIeMBbl, KOMITJIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pecdepar He nomKHA COCTaBIAThCS U3 (ParMeHTOB cTaTel, MoHorpaduit, mocoduit. Kpome
IIPOCTOTO U3JIOKEHUsS (PaKTOB M LUTAT, B pedepare MOIKHO MPOSBISATHCS aBTOPCKOE BUICHUE
npoOJIeMbl U €€ pelIeHHs.

PaccMoTpuM OCHOBHBIE ATanbl MOJATOTOBKU pedepaTa CTYACHTOM.

Brinonnenue pedepara HaunHaAeTCs € BHIOOPA TEMBI.

3areM CTYIEHT MPHUXOAUT Ha NEPBYI0 KOHCYJIbTAlMI0O K PYKOBOJUTENIO, KOTOpas
IIPEelyCMaTPUBAET:

- o0CcyKJIeHre 1IeTTH ¥ 3371a4 padO0Thl, OCHOBHBIX MOMEHTOB M30pPaHHON TEMBI;

- KOHCYJIbTHPOBAHUE 10 BOIPOCaM MoA00pa JINTepaTyphl;

- COCTaBJIEHHE IIPEIBAPUTENBHOTO MJIaHa.

Craenyrommm stanoMm siBisiercss pabota ¢ nuteparypoil. HeoOxonmumasi nurepartypa
noI0MpaeTcs CTYJEHTOM CaMOCTOSITENIbHO.

ITocne nmoxbopa nuTepaTypsl Leaecoo0pa3Ho caenaTh padbouunii BapuaHT miiaHa padoTel. B
HEM HYXHO BBIIETTUTh OCHOBHBIE BOIIPOCHI TEMBI U Taparpadbl, pacCKpbIBAIOIINE UX COAEPKAHUE.



CocTaBJieHHBINH CIHUCOK JIUTEPATYpPhl U MPEABAPUTEILHBIN BapUaHT IUIaHA yYTOYHSIOTCS,
COTJIACYIOTCSI Ha OUEPETHON KOHCYJIBTAIMU C PYKOBOIUTEIIEM.

3areM Ha4yMHAETCs CIEAYIOUIMA JTam padoThl - HW3Yy4eHUE JHUTeparyphl. TOJBKO
BHUMATEJIBHO YUTasl U KOHCIIEKTHPYS JINTEPATYPY, MOXKHO pa3o0parbcs B OCHOBHBIX BOIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJIEpKaHus pedepara.
KoHcrekTupyst nepBOMCTOYHUKH, HEOOXOIUMO OTPAa3UTh OCHOBHYIO HJICIO aBTOPA M €T'0 TIO3HIINI0
0 MCCIIETyEMOMY BOTIPOCY, BBISBUTB MPOOJIEMBI M HAMETUTH 33Ja4uM JUIs NAIbHEHIIIEr0 H3y4eHus
JAHHBIX MPOOJIEM.

Cuctematuzansi ¥ aHaNU3 W3YYEHHOW JUTEpaTyphl MO MpoOJieMe HCCIeIOBaHUS
MO3BOJISIOT CTYJICHTY Halucarb padory.

Pabounii BapuaHT TekcTa pedeparta MpeAOCTaBIsAETCS PyKOBOAUTENIO HA MpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOIUTEIh BMECTE CO CTYACHTOM OOCYyXaaeT
BO3MOXXHOCTH JIOpaboOTKHu TekcTa, ero odopmienue. [locie mopaboTtku pedepar cmaercs Ha
kadeapy IUist ero OICHUBAHUSI PYKOBOIUTEIICM.

Tpebosanus k nanucanuio pegpepama

Hanwucanue 1 pedepara siBnsiercs 00s13aTelbHBIM yclioBueM BbinoiHeHus miiana CPC mo
10001 TUcHHIUIMHE TPO(ECCHOHATBHOTO IUKJIA.

Tema pedepara Moxer OBbITH BBIOpaHa CTYACHTOM W3 NPEIJIOKEHHBIX B pabouei
nporpaMMe Win (OHJIE OIEHOYHBIX CPEICTB IUCIHUILINHBI, JHOO OmMpeaeseHa cCaMOCTOSTENbHO,
UCXOJII W3 HWHTEPECOB CTYACHTa (B paMKax H3ydaeMOW JHCIUIUIMHBI). BbhIOpaHHYIO Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaATENIEM.

Pedepar nomxkeH ObITh HATUCAH HAYYHBIM SI3BIKOM.

O6beM pedepara momkeH coctaBisaTh 20-25 crp.

Cmpykmypa pepepama:

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

e OcHOBHasl 4aCThb COCTOMUT M3 2-3 pa3nenoB. B HUX pacKpbIBaeTCsl CyTh UCCIIETYyEMOM
npoOIeMbl, MPOBOAUTCS 0030p MHUPOBOM JHMTEpaTyphl U MCTOUHUKOB MHTEpHET MO mpenMeTy
UCCIICIOBAaHMS, B KOTOPOM JAeTCsl XapaKTEPHUCTHKA CTENEHH pPa3paOOTaHHOCTH TMPOOIEMBI U
aBTOpCKas aHAJIWTUYECKas OLIEHKA OCHOBHBIX TEOPETHYECKUX IOJIXOJO0B K €€ PEeLICHHIO.
W3noxeHne wmarepuaia HE [OJDKHO OTPaHMYMBATBHCS JIMIIb OIHMCATENFHBIM MOJIXOAOM K
pacKpeITUIO BBIOpaHHOW Tembl. OHO TakXe JOJDKHO COJep’KaTb COOCTBEHHOE BHJICHHE
paccMaTprBaeMoi poOJIEMBI U U3JI0KEHNE COOCTBEHHOW TOYKH 3pEHHS Ha BOZMOYKHBIE TTyTH €€
peLeHHs.

e 3axmoueHue (1-2 crpanuiipl). B 3axiroueHnn KpaTKO M3J1araroTcs JOCTUTHYTHIE MPU
U3Yy4EHHUH MTPOOIIEMBI TIETTH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOTO BOIIPOCa

e CHHCOK MCIOJB30BAaHHOW NMUTEpaTypbl (He MeHbIle 10 HCTOYHMKOB), B an(aBUTHOM
nopsijike, opOpMIICHHBIN B COOTBETCTBUH C MPUHATHIMU NpaBuiIaMH. B criicok Mcmonb30BaHHON
JUTEPATyphl PEKOMEHTYETCSI BKJIIOUATh PAa0OTHI OTEYECTBEHHBIX M 3apYOECKHBIX aBTOPOB, B TOM
YuCIIe CTaThH, ONYOJMKOBAaHHbBIE B HAYYHBIX KypHajlaX B TEYEHHE MOCIEIHUX 3-X JIET ¥ CCBUIKU
Ha pecypcsl cetn IHTepHeT.

o [Ipunoxxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k oghopmaenuro:

TEKCT C OHON CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kernb mpudra 14;

MEXCTPOYHOE paccrosinue 1,5;

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



3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHUAX, MOCIE OKOHYAHUS pabOThI
CTyJIEHTa HajJ HUM W HCIPABICHHUS BCEX HEIOYETOB, BBISBJIECHHBIX MPENOJIaBaTeIeM B XOJe
KoHCybTanwii. Ha 3amury pedepata oTBogUTCS 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTYICHT
JOJI’KEeH TI0Ka3aTh CBOOOIHOE BlIaZICHHE MaTepUaIoM 110 3asBiieHHOM Teme. [Ipu 3amure pedepara
NPUBETCTBYETCS UCIOIB30BAHNE MYJIbTUMEINA-TIPE3CHTALINH.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIeayromuM KPUTEPUSIM:

* coOmroieHue TpeOOBaHUM K €ero 0pOpMIICHHIO;

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

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

* CIIOCOOHOCTH CTYJIEHTa MOHATH CYTh 3a/laBa€MbIX IMpPENoJaBaTelieM U COKYPCHHUKAMU
BOINIPOCOB U C(OPMYITMPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

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

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

Oyenka «yooenemeopumenvHo» BbICTABISIETCA CTYAEHTY, €CIM MaTepual JIoKiIajaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOENsl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYICHT JOIMYCKaeT
HETOYHOCTH M OMIMOKM IPH 3aIIUTE JAO0KJIA/Aa, JaeT HEAOCTATOUYHO MPABMIbHBIE ()OPMYINPOBKH,
HAOII0IAI0TCS HAPYIICHUS JIOTHYECKON TOCIE0BATEIBHOCTH B H3JI0KEHUH MaTepHana.

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

Onucanue wkansl OYeHU8aHuUs

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

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

OTIMYHBIN 100

Xopommii 80

Y 1OBIIETBOPUTENBHBIN 60

HeynosnerBoputenbHbIM 0

Tembl pedeparTos
ba3oBb1i1 ypoBeHb

Bosmoxnoctu u npumenenrne M B o6pa3zoBaTenbHOI cpefe.
CoBpemMeHHbIE TPOrPAMMHBIE TPOAYKTHI, OCHOBaHHbIC Ha M.
OOm1ast xapakTepucTHKa s3bIka mporpammupoBanust PROLOG.
DKCHepTHbIE U MHTEIUIEKTYalbHbIE 00y4YaloUIie CUCTEMBI.

A



5 Mopenu 1 aaropuTMbl paclio3HaBaHUS B HKCIIEPTHBIX CUCTEMAX.

6 Mopenu npeacTaBlieHus] 3HAHUI.

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

9 @peiiMOBBIE MOEIH B CUCTEMAaX UCKYCCTBEHHOT'O UHTEIIICKTA.

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

11. Bosmosknoctu cucreMsl Protégé miist co3ganusi OHTONOTHH.

12.  IIporno3zupylomiye HHTEIEKTYaIbHbIE CUCTEMBI.

13.  [Inanupyromme WHTEIUIEKTYAIbHBIC CUCTEMBI.

14. OO0mwmit aHaJIU3 CYIIECTBYIONIUX 00pa30BaTeIbHbIX IIaTHOPMEHHBIX PEIICHUM.

[ToBbIlICHHBI YPOBEHD

Bunbl 5KCrIepTHBIX CUCTEM.

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

Penaktopsl oHTOSIOTHA.

Ocnossl RDF u OWL.

BaiiecoBckas cTparerusi ONEHKU BBIBOJIOB.

Poccuiickue o6pa3oBarenabHble OHIANH-TIIATHOPMBI.
3apybexHbie 00pa3oBaTEIIbHBIC OHIAWH-TIIATQOPMBEL.
Crnennanu3upoBaHHbIE TPOTPaAMMBI JIJI1 HEYETKHUX CUCTEM.
Bosmosknoctu mporpammer Scilab st paGoTsl ¢ HeueTKuMH 06a3amMu JaHHBIX.

CoNoOA~WNE

PR R R e
rPODNEO

4.5. Memoouueckue YKA3aHusl no 6blnOJIHEHUIO UCCIe008amenbCKux npoekmoe

UccnenoBatenbckast mpoekTHass paboTa — 3TO rpynmnoBas paOoTa, A BBINOJTHEHUS
KOTOpPOH HeoOXOAMM BBIOOP M NPUIOKEHHWE HAyYHOH METOJIMKHM K IOCTAaBJICHHOH 3ajaue,
HOJTy4eHHE COOCTBEHHOT'O TEOPETUIECKOTO MIIN SKCIIEPUMEHTAIBHOTO MaTepuasa, Ha OCHOBAaHUH
KOTOPOro HEOOXOJMMO TMPOBECTH aHajdM3 U CHAEeNaTh BHIBOJABI 00 HCCIEIyeMOM SBIICHHH.
BrimonHeHne mpoekTa — 3TO Bcerga KOJUIEKTHWBHAs, TBOpueckas IIpaktmueckas paboTa,
OpeJHa3HauYeHHas JJIs [OJIyYeHHUs ONpEIENCHHOIo MpOJIyKTa WIM HayYHO-TEXHHYECKOTO
pesynbrara. Takas paboTa moapasymMeBaeT 4eTKOe, OJJHO3HauYHOe ()OPMHUPOBAHNE TIOCTABICHHON
3aJa4d, OIpe/eIeHHe CpPOKOB BBINOJHEHUs HAMEUYEHHOro, OINpejaeieHue TpeOoBaHUN K
pa3pabaTeiBA€MOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro npoekrta SBISETCS 00s3aTeIbHBIM YCIOBHEM BBITIOJIHEHUS
CaMOCTOSITENIbHOM padoTHI 0 1000 AUCIUIITMHE TPO(ECCHOHATBFHOTO IMKIa. TeMa MPOoeKTHOTro
3aJjaHHsI MOKET ObITh BEIOpaHa CTYAEHTOM U3 MPEUIOKEHHBIX B paboueil mporpamme uin GpoHzae
OILICHOYHBIX CPEJICTB AMCIMUIUIMHBI, MO0 ONpeesieHa CaMOCTOSTENFHO, UCXOS U3 MHTEPECOB
CTyZEHTa (B paMKax U3y4yaeMoil TUCIMILINHGI). BeIOpaHHyI0 TeMy HE00X0AMMO COTacoBaThes C
IpEeroaBaTeIeM.

Tpebosarnus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEKMAa

[Ipu BbIMOMHEHUH MPOEKTa MPUBETCTBYETCS paboTa B rpynne (2-3 yenoseka). [Ipoext —
3TO HCclenoBareibckas paboTa, B X0Jle KOTOPOHl CTYIEHTHl JOJDKHBI MPOAEMOHCTPHPOBATH
BJIaJICHHEC HaBBIKAMH HAy4YHOTO WCCIICOBAHUS, YMEHHs TIPOBOAWTH aHaiW3, 0000MIaTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM pEIICHUs NMpoOJIeMBbl, paccMaTpUBaeMOW B
IIPOEKTE.



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

Kpumepuu oyenku pabomul yuacmnuxa npoexma.

JUIg KayKOoro U3 y4aCTHUKOB ITPOEKTA OLICHUBAKOTCS:

* npodeccHoHaIbHbBIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIONIEH 00acTy;

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

* yMeHue paboTaTh C TEXHHYECKUMHU CPEACTBAMU;

. YMEHHME  IIOJIb30BATHCA COOTBETCTBYIOLIUMU
MH(POPMALMOHHBIMU TEXHOJIOTHSIMHU;

* YMEHHME TOTOBUTH MATEPUAIIbI IIPOEKTA JJIs IPE3CHTALMU: COCTABJIATh U PEIaKTUPOBATH

BBIIIOJIHIEMOMY  IIPOEKTY

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

®* YMCHHC HY6J'II/I‘IHO IpCACTABIATE PE3YIbTaThL CcOOCTBEHHOI JACATCIIBHOCTH,

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

Kpumepuu 6bICMABNIEHUSA OYECHKU YHYACMHUKAM NPOeKmda

Hupie
YHHUBEPCAJIbHBIE
KOMIICTEHIHH
Kommerenium,
(xommyHUKa0en
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
IIpodeccuona MHUIMATUBHOCT | OTYeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITTOJIHEMOMY MTPOEKTY
KOMIIETEHIINH paboTaTh B
TEXHUYECKUX CPEJCTB U
«KOMaHJIE,
WH(POPMAIIMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKH H T.]I.)
«OTIN4HO» Pabora Texuunueckue cpenctBa | CTyneHt [Ipoekr
BBITOJIHEHA U UH(POPMALIMOHHBIE | MIPOSBUI HpeACTaBI
Ha BBICOKOM | TEXHOJIOTHH OCBOEHBI W | HHUIIMATHBY, eH
npodeccuoHa | UCIOJIb30BaHbI JUIs | TBOPYECKUI HOJHOCTBIO
JTHHOM peanu3am NPOEKTa | MOAXO, U B CPOK.
YPOBHE. MOJTHOCTBIO CHOCOOHOCTh K
[Tpencrasien BBINOJIHEHUIO
HBIN CIIOYKHBIX
Mmarepual B 3aJlaHuH,
OCHOBHOM HaBbIKU PabOThI
bakTHuecku B KOJUIEKTHUBE,
BEpEH, OpraHu3aIoHH
JIOITyCKAI0TCA bIe
HEerpyoObIe CITOCOOHOCTH.
dakTHueckue
HETOYHOCTH.
Crynent
¢BOOOIHO
OTBEYaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
IPOEKTOM.




Hurie

YHHBEpCaJIbHbIE
KOMIIETEHIMH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Ipodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITIOJIHEMOMY IIPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKU U T.]I.)
«Xopomo» Pabora OO0HapyXuBaOTCS CryneHt IIpoexr
BBINOJIHEHA HEKOTOpble OLIMOKU B | IOCTaTOYHO HpeACTaBI
Ha HCIIOJIb30BaHUU COOTBE | [TOJIHO, HO 0e3 | eH
JIOCTaTOYHO TCTBYIOLIUX MHUIMATUBBl U | IOCTaTOYH
BBICOKOM TEXHUYECKUX CPEACTB M | TBOPUYECKUX 0 TIOJTHO ¥ B
npodeccuoHa | UHPOPMALUOHHBIX HaXO0/10K CPOK, HO C
JHHOM TEXHOJIOTUI BBITTOJTHI HEKOTOPHI
YPOBHE. BO3JI0KEHHBIE MU
Jomnyeno 1o Ha HEro 3a/1ayu. | HeJopadboT
4-5 KaMH.
(haKTHYECKUX
OLIMOOK.
Crynent
OTBEYaeT Ha
BOTIPOCHI,
CBSI3aHHBIE C
MPOEKTOM, HO
HE/I0CTaTOYH
0 IOJIHO.
«YnoBierBopute | YpoBeHb OO6HapyxuBaeT CryneHt [Tpoext
JTHHOY HEIOCTaTOYH | HEIOCTaTOYHOE BBITTOJTHI CIlaH  co
0 BBICOK. | BJIQJICHUE HaBBIKaMU | OOJIBLIYIO YacTh | 3HAYUTEIb
JomymieHo 10 | paboThl ¢ TEXHUYECKUMHU | BO3JIOKEHHOU HBIM
8 CpeACcTBaMu U | Ha Hero palboThl. | OMO3JaHKe
(aKTUYECKUX | COOTBETCTBYIOILUMU M (Gomee
OLINOOK. UH(POPMALIMOHHBIMU Helenu) |
CryneHt TEXHOJIOTUSIMH HE
MOXeET HOJHOCTBIO
OTBETHUTH
JIUIIB Ha
HEKOTOpBIC U3
3aJJaHHBIX
BOIIPOCOB,
CBSI3aHHBIX C
TIPOEKTOM.
«HeynosnerBopu | Pabota He | HaBpikoB  pabotel ¢ | CryneHT IIpoekr He
TEJIBHOY BBITTOJTHEHA TEXHUIECKHUMU NPaKTUYECKH HE | CIaH.
WIn CpeAcTBaMu HeT, | pabora, HE

BBITIOJTHCHA

BBITIOJIHHUJI CBOU




Hurie

YHHBEpCaJIbHbIE
KOMIIETEHIMH
Komnerenimu,
(xoMMyHHKaOen
CBSI3aHHBIE C
BHOCTb,
WCTIOJIb30BaHUEM
[Ipodeccrnona MHAIMATUBHOCT | OTYEeTHOCT
COOTBETCTBYIOLIUX
Onenka JIbHbIE b, YMEHUE b
BBITIOJIHEMOMY IIPOEKTY
KOMIIETEHIIUU pabotats B
TEXHUYECKUX CPEJCTB U
«KOMaHJIe»,
MH(POPMALMOHHBIX
. yIIpaBJIEHYECKU
TEXHOJIOTH .
HaBBIKU U T.]I.)
Ha  HH3KOM | HH(POPMALMOHHBIE 3a7auu WIH
YPOBHE. TEXHOJIOTUM HE OCBOEHBI | BBIMOJIHUII
Homymieno JIMIb
Oosee 8 OTJENIbHBIE  He
(dakTHIeCKuX CyIIECTBEHHbBIE
OLIMOOK. HOpY4YEeHUs B
OtBeTsl  Ha IPYIIIOBOM
CBSI3aHHBIE C IIPOEKTE.

IPOEKTOM
BOITPOCHI
oOHapyxuBa
10T
HCIIOHUMAaHUEC
npeaMera U
OTCYTCTBUE
OpHUEHTAIH B
Mmarepuae
IPOEKTA.

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

IIpuMepHbIe TeMblI 1J151 BBINIOJHEHUs MPOEKTHBIX 3aaHUI

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

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIpaBJICHUA HO)IFOTOBKI/I).

AHanu3 JaHHBIX Y4eOHON aKTUBHOCTH 00ydaronmxcs ¢ npuMmeHenuem M.

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

HpI/IHI_II/IHBI pa3p360TKI/I CUCTEM aJalITUBHOI'O O6yquI/I$I.

3apyOeKHBIC CHCTEMBI QIAITHBHOTO O0YJIECHHS.
. Poccuiickue cucteMsl aanTUBHOTO 00y4YeHHS.
. Knmaccudukanus uCKycCTBEHHBIX HEHPOHHBIX CETEH.
. I'mybokue ucKyCCTBEHHbIE HEHPOHHBIEC CETH ISl PEIICHUS 3a/1a4 IJIaHUPOBAHUSL.
. 'myOGokune ucKyCCTBEHHbIE HEHPOHHBIE CETH Ul PELICHUs 3a7a4 IPOTHO3UPOBAHUS.

(B 3aBUCMUMOCTH OT



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

15. CpaBHI/ITeJ'IBHaﬂ XAPaKTCPUCTHUKA TMOJHOCBA3HBIX W CBCPTOYHBIX HCKYCCTBCHHBIX
HEHPOHHBIX CEeTEH JUIsl pelIeHHs 3a]a49 KiIacCU(BUKAIIMK U KITaCTEePU3aInH.

4.5. Memoouueckue ykazauus no no020mosKe K 9K3amMeHam U 3a4emam

N3zyuenne MHOTHX 00HIETTPO(ECCHOHATBHBIX M CHECIUATBHBIX TUCIUIUIMH 3aBEPIIACTCSI
sk3amMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHIIO
3HaHWH, TOJIy4aeMbIX, B Ipolecce OOydueHHs, a TaKkKe NPUMEHCHHI0O HUX K pEIICHUIO
MPAKTUYECKUX 3a/ad. [ 0TOBACH K JK3aMEHY, CTYICHT JIMKBUAMPYET HMEIOIIHECs MpoOeisl B
3HaHUSX, yrIIyOJsieT, CUCTEeMaTH3UPYeT U YIIOPSIOUYMBACT CBOM 3HaHMs. Ha sk3ameHe CTymeHT
JEMOHCTPUPYET TO, YTO OH mpuobOpen B mpouecce OOydeHHs MO KOHKPETHOH yueOHOi
JVCIIATUTHHE.

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

B ati 3-4 nHS HY)XKHO CHCTEMaTHU3UPOBATh YK€ MMEIecs 3HaHus. Ha KOHCyIbTanuu
nepe]; YK3aMEHOM CTYJICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMU, OTBETAT HA BO3HUKIIUE
y HUX Bonpockl. [1o3ToMy mocemieHre KOHCYJIbTaIii 00513aTebHO.

TpeboBaHusi K OpraHMU3AHMH MOATOTOBKH K 3K3aMEHaM T¢ JK€, UYTO W TIPH 3aHITHIX B
TEUYEHUE CEMEeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Ooyiee CTporo. Bo-TiepBhIX, OYCHb BaKHO
coOIIIO/IEHHE peKMMa JIHS; COH HE MEHee 8 4acOB B CYTKH, 3aHSATHS 3aKaHUYMBAIOTCS HE IMO3THEE,
yem 3a 2-3 Jaca 110 cHa. OnTuManbHOE BpeMsi 3aHATHI - yTpeHHUE U IHEBHBIE Yachl. B mepeppiBax
MEXy 3aHSATHSIMH PEKOMEHIYIOTCS TPOTYJIKH Ha CBEXKEM BO3/JYyXE, HCYTOMHTEIBHBIC 3aHSATHS
cropToM. Bo-BTOpBIX, HATMUKE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB JICKIIUH. J[axke B TOM ciydae,
ecIi ObLTa MPOITyIIeHa Kakasi-Tn00 JIEKIHs, HE00X0AUMO BO BPEMsI €€ BOCCTAHOBUTH (TIepenucaTh
ee Ha Kadenpe), 00yMaTh, CHATh BOSHHUKIIINE BOIIPOCHI JIJIsl TOTO, YTOOBI 3a[IOMHUHAHNE MaTepHana
OBLJIO OCO3HAHHBIM. B-TpeThHX, IPH MOJATOTOBKE K 3K3aMEHaM Y CTYACHTA JIOJDKEH OBITh XOPOIINN
yu4eOHUK WM KOHCIEKT JIUTEPaTypbl, MPOUYUTAHHOW MO yKa3aHUIO MpernojaBaTess B TEUCHUE
cemMecTpa. 371ech MOXHO 3(h(PEKTUBHO MCIIOIH30BATh JTUCTHI OMTOPHBIX CUTHAJIOB.

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

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

1. KoHTpPoJb caMOCTOSITEILHOI PadoThI CTYJI€HTOB

KonTponb camocTosiTenbHON paboThl MPOBOIUTCS MPENOIaBaTENEM B ayIUTOPUH.

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

ITonpoOHbIe KpUTEpUU OLIEHUBAHUS KOMIIETEHIMU mpuBeaeHbl B DOHJIE OLEHOYHBIX
CPENCTB JIJIsl IPOBEICHUS TEKYILEW U MPOMEKYTOUHON aTTECTaLlNN.

2. Cnmcok Jutepartypsbl 15 BeinoaHenuss CPC
OcHoBHas1 iuTEeparypa:

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



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

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

JlonoJIHUTeIbHAS JUTepaTypa:

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

2. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO UHTEIIEKTA : yaeOHoe mocodue : [16+] /
C. W. TlaBnoB. — Tomck : ToMcCKUH TOCYZapCTBEHHBI YHMBEPCHUTET CHUCTEM YIPaBICHUS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c¢. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

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

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

S. Cotnuk, C. JI. IIpoekTupoBaHUE CUCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA : yuyeOHOe
nocob6ue / C. JI. Cornuk. — 3-e uzn. — MockBa : UnTepHer-YHuBepcurer MHpopMamoHHbIX
Texuonormit (MHTYUT), At [Iu Ap Meana, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Texcr : anexktponHblit // Llndposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

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

HNHuTepHer-pecypcesl:

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

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

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

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

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