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BBEJAEHUE

He.]]]/l H 3aJa49YM1 0CBOCHHUS JUCHUIIJIMHBI
HGJII:IO OCBOCHUS NUCHUIIINHBI ABJIACTCA O3HAKOMJICHUC CTYACHTOB C KPYroM 3aJa4 B
obnactu HUCKYCCTBCHHOI'0O HMHTCIIJICKTA, a TaKXKC 3HAKOMCTBO C OCHOBHBIMH IIOHATHUAMHU H

MECTOJaMHM MAIIMHHOI'O 06y‘-IeHI/ISI U HUX MNOPUMCHCHUCM K 3aJavdaM,

npodeccuoHaIbHON 00J1aCTH.

321,[[3‘11/1 OCBOCHHA JUCHUIIIIMHBI —

OTHOCAIIMMCA K

O3HAKOMJICHUC CTYIACHTOB C BO3MOXHOCTIAMU

UCIIOJIb30BaHUS TEXHOJIOTUN UCKYCCTBEHHOI'O MHTEIJIEKTa B MpodecCHOHaIbHOU cdepe.
B pe3yabTare 0cBOEHUSI TUCHMILINHBI CTYI€HTHI J10JIKHbI:
) UCIOJIb30BaTh MPUHIUIBI Pa0OTHl COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTIHMA
JUIS pELIEHNS 3a/1a4 TPO(ECCUOHATLHOMN JEATENBHOCTH,

BBIOMPATH

IIPUMCHATH

nu(poBbIE  TEXHOJIOTHH,
po(ECCUOHATILHBIX 3a/1a4;
npu

pemieHnH  3a1ad

IpOrpaMMHbIE

npo¢eCcCuoHAITBHON

cpelncTBa JUIsl  pellieHus

JACATCIIBHOCTH

CHENHATM3UPOBAHHOE IPOTPAMMHOE 00€CIIeYeHHIE U METO/IbI UCKYCCTBEHHOTO MHTEIIEKTA;
) paszpabaThiBaTh OCHOBHBIC MOJYJIM MHTEIUICKTYaJIbHBIX CUCTEM, BIAJACTh IpHUEMaMHU
pelIeHHs MTPAKTUIECKHX 33]a4 B IPEJIMETHOM 001acTH.
IlepeyeHb mMJIaHUPYeMBIX Ppe3yJabTATOB OOy4YeHHs] MO0 JAUCHMIUIMHE (MOAYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHsI 00Pa30BaTeIbHOM NPOrPaMMBbl

Konu, hbopmynupoBka
KOMIICTCHIINU

Kon, popmynupoBka nnaukaropa

[Inanupyembie pe3ysibTaThbl
00y4eHHUs 10 TUCITUTUINHE
(Moyi0),
XapaKTEePU3YIOILIUE ATaIbI
dbopmMupoBaHHs
KOMIETEHIUM, HHIUKATOPOB

YK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTUYECKHUIN aHAIU3 U
CHHTE3 HH(pOpMaInY,
NPUMEHSATb CUCTEMHBIN
HOJIXO/1 JJISL peIeHuUs
MOCTaBJIEHHBIX 3a7a4

WNJ-1.YK-1. Beigenser
MPOOJIEMHYIO CUTYAITHUIO,
OCYIIECTBIISICT €€ aHaIU3 U
JTMAarHOCTHKY HA OCHOBE
CUCTEMHOT'0 OJIX0Ja

N/-2. YK-1. ocymiecTBiasieT MOUCK,
0TOOp M CHCTEMAaTU3ALINIO
nH(pOpMALIUY IJIs OTIPEACIICHUS
aNnbTepHATUBHBIX BApPUAHTOB
CTPATETUYECKUX PEIICHUM B
poOJIEMHO cUTYyaIlH

NJ-3. YK-1. onpenensier n
OILICHHUBAET PUCKH BO3MOMKHBIX
BapUAHTOB PEIICHUH MPOOIEMHON
CUTYalluH, BBIOUPAET ONTUMAIbHBIN
BapHUAHT €€ PEIICHUS

[K-7 Criocobex
UCTIONH30BaTh COBPEMEHHEIC
QpoBLIe TEXHOJIOTHH,
CHEeLUATU3UPOBAHHOE
IporpaMMHOe oOecrieueHue,
METOJIBI UCKYCCTBEHHOTO
MHTEJJIEKTa ¥ MAIIWHHOTO
o0OyueHus B
poeCCHOHATTEHOM
JeSITebHOCTH

NA-111K-7 OpueHTupyercs B
COBPEMEHHBIX TEHICHLUSAX Pa3BUTHA
OUQPPOBBIX  TEXHOJOTHH, BHIOHpaeT
TEXHOJIOTHM  WJIM  HpOrpaMMHBIE
CpeACTBa Ul PELICHUs [TOCTaBJICHHbBIX
3aja4

NA-2I1K-7 IlpumeHsier mpu pereHuu
3a71a4 npodeccuoHaNTEHON
JESTENbHOCTH  CIELUAIU3UPOBAHHOE
MpOrpaMMHOE OOECIICUCHHUE, METOIBI
HCKYCCTBEHHOTO MHTEJICKTa "

['0TOBHOCTH IPUMEHSTH TIPU
peleHn! 3a1a4
npodecCuoHaIbHON
JeSITeIbHOCTH
CHeIHaTH3UPOBAHHOC
porpaMMHOe oOecrieueHue
¥ METOJIbI UCKYCCTBEHHOTO
WHTEIICKTA.

I'oToBHOCTH pa3pabaThIBaThH
OCHOBHBIC MOJTYJI!
MHTEJUICKTYaJIbHBIX CUCTEM,
BJIAJICTh MIPHEMaMH PEIICHHS
NPaKTUYECKHX 3a/1a4 B
peIMETHOM 00TIacTH.




MAaIIMHHOTO O0YYCHHS

1. HamMeHOBaHHe NPAKTHYECKHX 3aHATHI

Ne HaumenoBanue tem aucuurinssl, | OObeM yacoB W3 Hux npakruyeckas
HX KpaTKOE COASPKAHUE MMOJITOTOBKA, YacOB
1 cemectp
1. AHanan3 COBPEMEHHBIX 5
MIPOTPaAaMMHBIX CPEACTB C
npuMeHenueM M1
2. dopmanuzanus 3HaHUI 5
Hcnonb3oBaHne ceMaHTHYECKUX
ceTeH JJIs MPeACTaBICHUS 3HAHUI
3. Co31aHue OHTOJIOTUH B CUCTEME 5
Protégé
4. Pa3paboTtka yueOHOI1 SKCrIepTHON 4
CHCTEMBI.
4 AHanu3 CyHmecTBYIOUX 3
00pa3oBaTebHBIX
1aTHOPMEHHBIX PEIICHHUH.
Hroro 3a 1 cemectp 18
Hroro 18




CTPYKTYPA U COAEPKAHUE MMPAKTUYECKHNX 3AHSTUI

IIpakTnueckas paodora 1.

AHanu3 COBPEMEHHBIX MPOrPaMMHBIX CPEACTB ¢ NpuMeHeHuem M.

Bonpocs! (koMneTeHUMH, HABBIKH) J1JI1 OCBOCHUSA:
1. I3yuuTh COBpeMEHHbBIE MPOrPAMMHBIE TPOAYKThI, OCHOBaHHbIE Ha 1.
2. HayunTbcs aHaNIM3UpPOBATh BO3MOYKHOCTH MPOrPAMMHBIX CPEACTB C

npuMmeHenueM M.

3aJIaHI/Iﬂ AJIA BBIIMOJIHCHUA U METOAUYECKHUEC PEKOMECHAAIINHA .

3aganue 1

Hcnonp3yss mpuUBENCHHBI HIDKE CIHUCOK WHTEPHET-CCBUIOK, a TaKXe Jpyrue
WHTEPHET-UCTOYHUKHY, M3YyUYUTE WHTEIUICKTyaJbHBIE CHUCTEMBI, MpeajiaracMbie 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
Ompenenure uX HaNpaBJICHUE:
- akcrniepTHbIe cucteMbl (JC);
- CUCTEMBI ¢ 0a3aMM 3HAHMI;
- UHTEJUIEKTyaJIbHOE 00yUYEHHE;
- HEUPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiiTe BO3MOXKHOCTH, 00JIaCTU
HEJIOCTATKA W3YYEHHBIX HHTEIUIEKTYaJIbHBIX
COCTaBbTE OTYET B TAOJIMYHOU PopMe:

MPUMEHEHHS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJin3a

Hazsaunue [10 | BosmoxHoctu | O0nacth CTOUMOCTBD HcTounuk
WJIM CEpBHUCA, | IPOTPAMMBbI MIPUMEHEHUS nHpopMaru
BEPCHUS (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 BbeiBOg O pbiHke [1O. Paccuumraiite ynenpHBIE Bec 1O 00JacTu
npumenenus [10. M300pa3ute pesynbrat rpadudecku (IOCTPOUTE TUarpaMmmy).

IIpakTueckas padora 2
dopmanu3anusa 3HAHUH
Hcnonb30BaHue CEMAHTHYECKHUX CeTel Il MPeACTABJICHUS 3HAHU A

Bonpocs! (koMneTeHUHM, HABBIKH) J1JI1 OCBOECHUS:
1. HM3yuyuTh 0Ollee nMpeacTaBICHUE O CEMAHTUYECKOM ceTh U (peilmax ams
MPEICTABJICHUS 3HAHUU.

2. HayuutbCcsi CTpPOUTH CEMAHTHYECKYI0 C€Thb M HCHOJB3YS (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIEHUMU.

3a)1amm AJIS BBIIMOJIHEHUA H METOAUIECCKUEC PEKOMECHAAIINHA:

CemaHTHueckass CceTb — OTO OJWH U3 CHOCOOOB TMPEICTABICHUS 3HAHUMU.
M3nauanbHO ceMaHTHUYECKas CeTh Oblla 3ajJyMaHa Kak MOJEIb MPeACTaBICHUS
JIOJITOBPEMEHHOW TMaMSATH B TICUXOJIOTHH, HO BIIOCJEJCTBHM CTaja OJHUM U3
croco0oB npeacTaiaeHus 3HaHu B IC.

CemaHTHKa — O3HAYaeT 06I_HI/IG OTHOHICHUA MCKIY CHUMBOJIAMHU U 00BEKTaMHU M3
9THUX CUMBOJIOB.

E€MKOCTh
KJIacc
METaJITIECKII,
“AIHIIK CBOIICTBO | (pap(pOpOBBIIL I T. 1.

TIPIIMED (dapdoporsrii

[IpocTeiimuii 00pa3el; ceMaHTUISCKOU CETH

BepmuHbl — 3TO 00BEKTHI, IyTH — 3TO OTHOWEHUsA. CeMaHTHYeCcKash MOJENb He
packpblBaeT caMa IO ce0e KakuM O0pa3oM OCYILECTBISETCS IPENCTaBICHUE
3HaHuM. [losToMy ceMaHTMYecKass CeTh paccMaTpUBaeTCsl KAaK  METOJ
IIPEICTABICHNUS 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMaHTHUYECKOU CETH B HEM BO3HUKAIOT APYTUE OTHOLICHUS:

IS —A (mpunamnexut) u PART OF (aBnsieTcst 4acTbio) OTHOILIEHUE:
enoe ® 4JacTsb.

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



is-a is-a

KA (| jacTOYKa ITHIIA
|
|
|
| -
BIageeT rHe310
I | I part of
" BECHAa KPBIIIbA
KOHEeIT
OCeHb

Pacmmpenne ceMaHTHUECKOU CETH

MoryT OBITh W Jpyrue OTHOILUEHHWS: BiajeeT. Torma ceMaHTUYecKas CeTb
pacuMpseTcsl uepapXxuuecku (BeplIMHAa UMeEeT JiBe BeTBH). Kpome TOro, MoxHO
pacCIIMpPUTh CETh U IPYTUM OTHOLLICHUEM:

nepuol ® «BecHa — JIETO».

[Tonydaercss uepapxudeckass crpykrypa mnouarus FOKO. Moxno pa3outh Ha
nojacxeMbl. bombinoil mpoOiaemMoit isi ceMaHTHYECKUX CeTed SBISETCS TO, YTO
pe3ysbTaT BBIBOJA HE TapaHTUPYET JOCTOBEPHOCTH, TAK KAK BBIBOJ €CTh IIPOCTO
HACJIeIOBAHUE CBOWCTB BETBH 1S-a.

st oTOOpaskeHHsI MepapXUUYECKUX OTHOIICHHM MeXIy OOBEeKTaMH W BBEICHUS
CIMHOW CEMaHTUKH B CEMAaHTHYECKHE CETH ObUIO TPEIJIOKEHO HCIOJIb30BaTh
npoieaypHbie ceTu. CeTh CTPOUTCS Ha OCHOBE Kjacca (IMOHSATHS); BEPIINHBL, AYyTH
U TIPOLIEAYPHI IPEACTABICHBI KAK OOBEKTHI.

3axanue 1

HCHOJ’IIBySI COOTBCTCTBYIOIIIHC Ayru IMOCTPOUTDH CCMAaHTHYCCKYTO CCTh,
KaCaromiyrocs:

1. reorpadguu kakoro-nuOo peruoHa. Jlyru: rocyaapcTBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JMarHOCTUKM TIJa3HbIX 3aboneBanuid. Jlyru: kareropuu  Oojie3HEH,
naTo(PU3NOIOTHYECKOE COCTOSIHUE, HAOIIOICHHS], CAMIITOMBI.

3. pacrio3HaBaHUSI XUMUYECKUX CTPYKTyp. yru: ¢opmyna BemecTBa, CBOIMCTBa
BEIIECTBA, 00JaCTh MPUMEHEHUS, MEPHI TTPETOCTOPOKHOCTH.

4. mpouexypbl IIOMCKAa TOJE3HBIX HCKONMaeMbIX. Jlyrm: HauMEHOBaHHUE
HCKOTIAeMOT'0, PACIOJIOKEHUE MECTOPOXKICHUS, TIyOWHA 3aJleraHus, METOIBI
JTOOBIYN.

5. cyaebnoit mpouemypbl. Jlyru: ropuaudeckoe JHI0, COOBITHE, MEpbI
BO3JICHCTBHSI, CIIOCOOBI pacciieIOBaHUS.



6. pacrmpeieleHus TMPOAYKTOB IO Mara3uHam. Jlyru: HMCTOYHUK CHaOXeHUs,
HAUMEHOBAaHHWE TPOAYKTa, CIOCO0 TPAHCIOPTHPOBKH, KOHEYHBIM IYHKT
TPaHCTIOPTUPOBKH.

7. ompeaelieHUs MPUHAMJICKHOCTH >KUBOTHOTO K OMNPENEICHHOMY BHUIY, THILY,
cemerictBy. Jlyrm: Mecto oOuTaHus, CTpOCHUE, OCOOCHHOCTH TIOBEICHWSI, BHI
MTUTAHUS.

8. KJIaccM(pUKALMM MHIIEBBIX MNPOAYKTOB. Jlyru: HauMMEHOBAaHHME HPOAYKTa,
COCTaBJISIOLIUE YACTH, CIIOCOO MPUTOTOBJIEHHUS, CPOK XPaHEHUSI.

9. pacno3HaBaHus TUNA KoMIbloTepa. Jlyru: cTpaHa M3roTOBUTENb, CTaHIApPTHAs
KOH(pUrypaius, 06J1acTb IPUMEHEHHS, UCIIOJIb3YEMOE MPOrpaMMHOE 0OeCIIeYEHHE.

10. mepapxuueckoil crpyktypbl BJI. [lyru: cucrema, coctosiHue, Ha3Hau€HUE,
B3aMMOJICHCTBHE COCTABIISIOIINX.

HUcnoab3oBanue ¢ppeiiMoB sl PEACTABJICHUS 3HAHUM

@peiiMbl - OIMH U3 PACTIPOCTPAHEHHBIX (POPMATU3MOB MPECTABICHUS 3HAHUI B
OC. ®peitMm MOXKHO TPEACTaBUTh cebe KaK CTPYKTYpy, COCTOSIINYI0 U3 Habopa
SYeeK - CIOTOB. KaXablii CIOT COCTOMT W3 MMEHH WM ACCOUUHMPYEMBIX C HUM
3Ha4eHUM. 3HaYEHUsI MOT'YT MPEACTABISATH COOOM JIaHHbIE, MPOLETYPhI, CCHUIKU Ha
apyrue (GperdMbl WM OBITh MYCTHIMU. TaKoe TOCTPOCHHE OKAa3bIBACTCS OYCHB
yAOOHBIM ISl MOJICTMPOBAHUSI aHAJIOTUH, onucaHusi o0jacTe ¢ POJIOBUIOBHIMU
CBSI3SIMHU MOHSITUM U T.II.

JIroOoit (ppeiiM COCTOUT U3 HEKOTOPHIX COCTABIAIONINX, UMEHA M COJIEp)KAHUE
KOTOPBIX OITUCAHO HIKE:

1. Umsa ¢peitma. I10 uaeHtudukarop, npucBauBaeMbiil hpeiimy, dpeitm 1oixKeH
UMETh UMS1 YHUKAJIBHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms cnota. 910 uaeHTUGUKATOP, MPUCBAUBAEMBIN CIIOTY; CIOT JOJIKEH UMETh
yYHUKaJIbHOE UMs BO (ppeliMe, K KOTOPOMY OH MpUHAMIECKUT. OOBIYHO UMS CIOTa
HE HECET HUKAKOW CMBICIOBOM HArpy3Kd M SBISIETCS JUIIb HACHTU(PUKATOPOM
JAHHOT'O CIIOTA.

3. VYkazatenu HacleOBaHMA. OTH YyKa3aTedd KacaroTcs TOJBKO (PperMOBBIX
CHUCTEM MEpapXU4ecKoro THIIA, OCHOBAaHHbIE HA OTHOIICHUAX ‘‘abCcTpakTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyr0 WH(GOpMaImio 00 arpubyTax CIOTOB BO
¢peiiMe BEepXHETO YPOBHS HACIEIYIOT CIOTHI C TAKHMMH K€ MMEHaMU BO (ppeiime
HWKHEro ypoBHs. Tunuusnble ykazatenu HacnenoBanus Unique (U: -
yHUKaIbHBIN), Same (S: Takoit xke), Range (R: ycrtanoBnenue rpanwui), Override
(O: urHopupoBatb) u T.n. U MOKa3bIBaeT, 4TO (PpeiiM MOXKET UMETh CJIOTHI C
pa3HBIMH 3HAYEHUSMU: S - BCE CJIIOTHI JOKHBI UMETh OJJMHAKOBBIC 3HAYCHHS, R -
3HaUYE€HHUE CJOTOB (hpeliMa HUKHEro ypOBHS JOJDKHBI HAXOAMTHCS B Tpelesax,
yKa3aHHBIX 3HAYEHHUSIMU CIOTOB (peiimMa BepxHero ypoBHs, O - mpu OTCYTCTBUU
yKa3aHUsi 3HaueHue cjoTa (peliMa BEPXHEro YPOBHS CTAHOBHUTCS 3HAYECHUEM
cioTta (ppeliMa HMIKHErO YPOBHs, HO B Cllydae OIpEAESICHUS HOBOTO 3HAY€HUs
CJIOTOB (hPEHMOB HUKHUX YPOBHEH YKa3bIBAIOTCS B KAYECTBE 3HAUCHUMN CIIOTOB.



4. YkazaHnue Tuna JaHHbIX. YKa3bIBAE€TCS, YTO CIOT MUMEET YMCIECHHOE 3HAYCHHUE,
100 CIYXKUT yKazareneM apyroro gpeiima. K Tumam maHHBIX OTHOCSITCS:

FRAME (yxazatens), INTEGER (uensiit), REAL (neiictButensubiii), BOOL
(Oynes), LISP (mpucoenunennas mnpoueaypa), TEXT (tekcr), LIST (cnucox),
TABLE (ta6nuna), EXPRESSION (Bbipaxkenue) u zip.

5. 3nHauenue cnora. [IyHKT BBOJa 3HA4YeHHs cCiOTa. 3HAYEHUE CJIOTA JOJLKHO
COBIIJIaTh C YKa3aHHBIM THUIIOM JAHHBIX 3TOr0 CJO0Ta, KPOME TOrO JOJKHO
BBITIOJTHATHCS YCIIOBUE HACJICIOBAHUSI.

6. demon. 3nech naercs omnpenenenue nemoHoB tumna [F-NEEDED, IF-ADDED,
IF-REMOVED wu T1.n. J[lemMoHOM Ha3bIBaeTCAd MpoLEaAypa, aBTOMATUYECKU
3aIrycKaeMas Ipy BBIIIOJIHEHUHU HEKOTOPOI'O YCJIOBUS. IEMOHBI 3aIlyCKAtOTCs IIPU

oOpalieHMM K COOTBETCTByIOLIeMYy cioTy. Kpome Toro, JaeMOH sBIsieTCS
Pa3HOBUIHOCTBIO MMPUCOCTUHEHHON TTPOLIETYPHI.

7. llpucoenuHeHHass mnpoueaypa. B kadecTBe 3HaueHMs CJIOTa MOYKHO
MCIIOJIB30BAaTh IIpOrpamMMmy ImpoueaypHoro tumna. Korma Mel roBopum, 4to B
MOJICTISIX TPEACTaBICHUS 3HAHUU (periMamMu OOBEAUHSIIOTCS MPOIEAYypPHBIE U
JICKJIapaTUBHBIE 3HAHUS, TO CUMTAEM JEMOHBI M MPHUCOCAUHEHHBIE MPOLEIYPHI
MPOLETYPHBIMHA 3HAHUSIMH.

OCOOEHHOCTBIO MEPAPXUYECKON CTPYKTYpbI SIBISIETCA TO, 4TO MHGpOpMamus o0
atpulOyTtax (¢peliMa Ha BEpXHEM YPOBHE COBMECTHO HCIOJIB3YETCS BCEMU
¢dpeiiMaMu HUKHUX YPOBHEH, CBI3aHHBIX C HUM.

Hamnpumep: @peiimoBoe nipeacTaBieHe KOHPEPEHIIUH.

Hepapxuyeckue (peliMoBbIE CTPYKTYpbl Oa3uUpyIOTCs Ha OTHomeHusx IS — A
Mexay ¢peiimamMu, ONMUCHIBAIOIIMMU HEKOTOpYIO KoHbepeHiuio. Bce ¢peiimbl
noJbkHBl copepkath uHpopManmioo o JIATE, MECTE, HASBAHUN TEMBbI,
JOKJIAJYUKE. Takum oOpa3oMm, Ha caMOM BEpXHEM YPOBHE oIpeziesieH (hpeim
KOH®EPEHIMA.

Kondepennun paznensrorcs Ha KOMMEPYECKHE U 10 pa3BUTHIO. OHH COCTaBIISIIOT
nodepHue (periMpl. B HEX MOryT OBITH J0OaBIEHBI CIOTHI: 00BEM TOPTOBIH H
OIOJIKET.



KoHtepeHI A

Hama
Mecto
Tena
IS-A IS -A
KOMMeP‘*eCK}ﬂ/\ I10 Pa2RHTHIO
Aama Aama
Mecro Mecto
Tena Toprorm Tema PazeHIHE
Jlorma4HK JLOKITAIHHK
IS-A
02.01.92 4 xoHpep eHIs1
Aama
Mecto KoHfepeHif-3an | K3 eMITTAD

Tenna
Jowmamug  Auako

[Ipumep ¢peiiMoBoii Moaenu

3apanue 2.

Ucnons3ys pperiMOBYI0 MOJIETh TIPEACTABICHHS 3HAHUM PEan30BaTh CTPYKTYPY
OTHOULIEHHM, OMUCHIBAIOIINE CIEAYIOMINE CUTYaLNU:

1. sK3aMeH IO JUCIMIIMHE 3a CCMCCTp y mpcrnoaaBaTtciiad IIpU COCTABJIAIOIIHNX:
CCMCCTP, 9K3aMCH, IIpCIioaaBaTeCib, OOCHKA, CTYACHT, IMOJIYy4aTh.

2. BEAOMOCTh MPU COCTABISAIONIUX: NUCIUIUIMHA, CTYJIEHT, DK3aMEH, CEMECTp,
npenojaaBaTesb, OllCHKA.

3. KOH(pepeHIIUsS 0 KOMMEPYECKUM BOIMPOCAM IPH COCTABJISIIOLIMX: JaTa, MECTO
IIPOBENICHUS, TEMA, 11eJIb BBICTYIIAIOIIIHE.

4, IMOJYUYCHHUC OLCHKH IIpU COCTABJIANOIIUX: ITPCIIOAAaBaTClIb, CTYACHT, OLICHKA,
IIOJIy4aThb.

5. WCNONBb30BaHUA W3JAENUS TPU COCTABIAIONIMX: OpraHU3alus, pa3padoTka
TEXHOJIOTUYECKOTO pelIeHus, UccienoBanue «puzndaeckoro 3¢ dexTa», MeToAbl
CO3IaHUS U3JIETTHSI.

6. mHbopMarMoHHass CTpykrypa b/l B MammHOCTpOEHWH TMPHU COCTABISIONINX:
busndeckne 3GGEKTh, TEXHUYECKUE PEIICHUS, H3JeNus, OOBEKT IOCTABKU
U3JIeTIHsl, IPUOOPHI M CTCH/IbI, HOPMATHBEI.

7. xjnaccuukanus NpPOAYKTa MpPU COCTaBJSIIOIIMX: Ha3BaHUE, 00JacTh
IPUMEHEHUS, CIOCOO XpaHEHUs1, CIOCO0 TPAHCTIOPTUPOBKHU.

8. aynuropusi (ONMUCaHHWE) MPU COCTABJISAIONMIMX: BMECTHUMOCTh, Ha3Ha4YeHUE,
COCTABJISIFOLIUE, MECTOHAX0XKJICHHUE.

9. )KMBOTHBII MUD IIpHU COCTABJIAIOIIUX: BU, THUII, CPCOA 06I/ITaHI/I}I, OCOOCHHOCTH
ITOBCICHUA.



IIpakTnueckue padorsl 3-5

Co31aHue OHTOJIOTHH B CHCTEMe PROTEGE. Ocuosnl RDF 1 OWL

Bonpocs! (koMneTeHUN, HABBIKH) J1JI1 OCBOCHHUSA:

3. Onpenenutsb NIpeAMETHYIO 001acTh, CO3/1aTh KJIACChl, OTHOLIECHUS C
UCII0JIb30BAaHUEM cUCTEMBI Protége, a Takke Ha IpuMepe CO31aHHON
b3 pacecmotpets moaens RDF, s3p1k OWL u cuntakcuc Turtle.

4. Hayuutbcsa peanuszoBbiBath moHsATHS Defined Classes, DL Query B
cucteme Protége

5. M3y4nTh BO3MOKHOCTH si3bIKa 3ampocoB SPARQL

6. Hayunthcsi aHanmu3upoBaTh CO3/1aBaTh IMpaBWiIa [Jis MPOBEPKHU

uH(opMauu o ToBapax ¢ momoisio s36ikoB SWRL 1 SQWRL .

3aaHus U1l BHINIOJTHEHUSI U MeTOAMYeCKHe PeKOMEeHIalNu:

B kadectBe mpumepa Oyaer paccmMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(oHe!) 1 Ha ee OCHOBAaHMH COCTaBJIEHA IIEPBas BEPCHUS
B3.

ITepen Hauamom pabotThl ¢ cucremon Protégé [6] HE0OXOAUMO COCTaBUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYaJIbHYI0 MOJENb IPEAMETHOMN
obnactu. W, myist Toro 9To0BI MOTOM HE OBUIO CIIOKHOCTEH ¢ ee hopMann3aiuei,
HEO0OXOIMMO ONpPENeNUTh KaKUMH CYLTHOCTSIMU MO>XHO ONepupoBath. B naHHOM
cayuyae 310 cymHoctu Mojenu RDF [1, 2] u a3eika OWL [4], T.x. MHOrume
CUCTEMBI U OMOIMOTEKH, B TOM uucie Protégé momnep>xuBaeT 3TH CTaHAAPTHI, U
OHMU SIBJIAIOTCS HanboJiee pacipoCTpaHEHHBIMHU.

Crout cpa3dy orMmeTtuth, uro Moaenb RDF sBusercs aOGcTpakTHOW U
CYIIIECTBYET MHOXECTBO SI3bIKOB C pa3HBIMH CHHTaKCHCaMH, peanusytonmux ee [1].
OWL Takxe MOXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTalMK M B JOOOW H3

s361k0B RDF [4]. KoHKpeTHBIE CHHTaKCHCHI OYIyT OOCYKAaThCs IO3JIHEE U BCE

! https://www.dns-shop.ru/product/052629b362113330/62-smartfon-samsung-galaxy-s9-256-
gbfioletovyj/characteristics/



PUMEPHI, OTIMCAHHBIE HUKE MOTYT UX HE TIPUICPKUBATHCA.

Onronorust B pamkax mojaenu RDF mpeanonaraer omnpeneneHue roObIX
MOHATUN TPEIMETHON 00JIacTH B BHJIE TPOEK: CYOBEKT — MpPEIUKaT — OOBEKT.
MHoxkecTBO Takux Tpoek oOpaszyer rpad mnoHaTtnil. CyObeKTBI U OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIIMHBI OPHUCHTHUPOBAHHOTO Tpada, a MpeauKaThl Kak
ero Ayru (M ONpenessitoT OTHOILIEHUS MEXKIY CYHIHOCTSIMH). BepmmHbl MOTYT
OBITh CJICYIONINX THIIOB: PEeCypc, IycTasi BEpIIMHA.

Pecypc ommchIiBaeT HEKOTOpOE MOHATHE PEATLHOTO MUpa M pa3feiseTcsa Ha
CCBUIOYHBIE pecypchbl W cKaisipHblie. CCBUIOYHBIE PECYpPChl — 3TO HEKOTOpPbIE
MOHATHUS, KOTOpPHIE MOTYT HWMETh XapakTEPUCTHKW (Hampumep, cMmapTdoH,
cmapthon SMGI965FZPHZER, okpan). Takum TOHATHUSM MpPUCBAMBACTCS
ro0aneHbd - yHUKaIbHBIM  uneHtudukatop IRI (Internationalized Resource

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

TaKhe€ PECypChl MOTYT HAxXOJUThCAd KaKk Ha MecTe CyObeKTa, Tak M Ha MecCTe
00BEKTa B 3aBUCUMOCTH OT IPEUKATA.

CkamsipHBIE PECYPCHI YKa3bIBAIOT HEKOTOPHIE KOHKPETHBIC XapPaKTEPUCTUKU
U SIBJISTFOTCSI TIPOCTO 3HAYEHWEM oOIlpeneieHHOro Tuma. COOTBETCTBEHHO, TaKHe
pecypchl MOTYT HAaXOJWMTCS TOJBKO Ha MecTe oObekta. Ho, mpu 3Tom i HUX
MOJKET OIPEACNATHCS TUI U JJII CTPOKOBBIX 3HAYCHHUI MOXKET OMPEAEIATHCS S3bIK.
Hampumep, s Hamied mNpeaMETHOW 00J1aCTH TaKUMH CYIIHOCTSMH MOTYT
SBISIThCS: 6.2 (KOHKpeTHass auaroHainb 3kpana; float), «Samsung Galaxy S9+—
(opurnHasIbHOE Ha3BaHUE; String); «4epHBIN~(@ru (1IBET; string; pyCCKUii).

Takke HEOOXOTUMO OTMETUTH, YTO «IPEIUKAT TaKKEe MOXKET OBITh
«CYOBEKTOM ™ HJIK «OOBEKTOM ™ B paMKaX JPYTUX TPOEK. ITO HEOOXOAMMO UTOOBHI,
HaTpuMep, ONUCcaTh OTPAaHUYCHUS JAHHOTO OTHOIICHHUS.

ITycTas BepmmHa B OCHOBHOM HEOOXOMWMA ISl «MMHTAIMSA " N-apHBIX
cBszeit. Kak BUIHO W3 KOHILIETIIMA MOJIEIH, MPEIUKAT MOXKET CBA3BIBATh TOIBKO 2
pecypca. Ho, 3T0 pemraercs ¢ MOMOIIBI0 BBEICHUS TPOMEKYTOYHON BEPITMHBI H
pasnereHueM CBSI3M Ha HECKOJNbKO OwHapHbBIX. [Ipm 3TOM Bepmmua HEe Oymer

MNpCACTABJLATL IIOHATHC PCAJIBHOI'O MHpA U €Ml HET CMBbICa JaBaTb YHHKaJIBHLIﬁ


http://myontololgy.org/goods#phone1

rJ100aJbHBIA UACHTU(PUKATOP, TOCTATOUYHO JIOKAJIBHOIO JUIS COCTABIIEHUS TPOEK.
MIMeHHO N1 TakuX BEpUIMH M BBeAEH oOcyxpaaemblid Tun. [lpu 3TOM He Bcerna
OYEBUJHO CTOUT JIK BBOAWTH Ui TOW WJIM HWHOW CYIIHOCTH TJ00aIbHOU
uaeHtudukarop. Hampumep, KoHKpeTHbI cmapTdoH oOnamaer  psaoOM
XapaKTEPUCTHK JUCIUIES] UM OBbUIO PELICHO BBLACIUTH JUCIIEH KaK OTAEJIbHYIO
cywmHocThb. [lpu 3TOM 15151 Hac OH ABJIAETCS HEOTHEMIIEMOM YacThio cMapT(doHa, a
IPOU3BOAUTENH CMapT(POHA MOKET CTaBUTh Pa3HbIE MOJEIH AUCIUIES] OT Pa3HBIX
NPOU3BOAUTENECH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHK. Torja MOXKeT OBITh
1eJ1IeCO00Pa3HO HCIOJIb30BaTh MyCTyl0 BepiminHy. C JApyroil cCTopoHsbl, eciu
POU3BOAMUTEIND IPUCBOMII IAaHHOMY JHCIUICIO ONPEAEIICHHBIN KO, TO MOXKET ObITh
1eJ1IeCO00Pa3HO BBIIEIUTH €ro Kak pecypc. T.K. OH MOXKeT ObITh YCTAaHOBJIEH U Ha
apyroit cmaptdoH, a Taxke OyneT HpoIle peanu30BbIBaTh, HApPUMEp, 3aIpPOChI
JUISL ONIPENIETIEHUSI CEPBUCOB, T/I€ €CTh B HAJIMYMU JAHHBIN auciuied. s npuMepa
IIyCTOM BEPIIMHBI PACCMOTPUM XAPAKTEPUCTUKY «Pa3pEIICHUE™ y KOHKPETHOI'O

JIACILIES

SM-D-G965FZPHSER paspemenue X
_X ropu3oHTaib 2960
_ X BepTuKaib 1440

JlaHHBIE TPOWKHK OMHCHIBAIOT Tpad, N300pakeHHBIN Ha puc. 1.

SM-D-GO965FZPHSER 2960

pa3dgelleHKWe roprioHTaNbE

b

» 1440

BEDTHUHKAND

Puc. 1 I'pad, onuceiBaromuii pa3penieHue auciuies

CTOUT OTMETHTh, YTO JAHHBIC IOHATHS TAK)KE MOXHO OBLIO OIMHUCATh C
UCTIONBb30BAaHUE 2 CBS3EHM «paspelieHue rop—, «paspeueHue Bep— u 0e3
IPOMEKYTOUYHOW BEpPIIMHBEI. UTO MOKa3bIBAET, YTO CO3/IaHUE OHTOJIOTUU OCTACTCSI
BapUATUBHBIM TIPOIIECCOM, 3aBHCSIIMM OT KOHKPETHBIX IeJied W TPeaIOYTCHHM
pa3zpaboTuuka.

Kak mnpaBuno IRI pecypca cocroutr u3 wuneHtudukaropa b3 wumm



IPOCTPAaHCTBA HMMEH H HUJACHTU(UKATOpPA TMOHATHUS B HeM. Hanpumep,

«http://myontololgy.org/goods#phonel—, MokeT o03HayaTh, YTO OIKCHIBACTCS

MOHSATHE «phonel— B b3 TOBapOB c UICHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UToObl He mnHcaTh KaXAbIM pa3 IMOJHBIN
uaeHTuukarop b3 wiM npocTpaHcTBA MMEH, €ro 3aMEHSI0T Ha Mpedukc.
Hampumep, MoxHO 3ammceiBaTh «mo:phonel—, rae moxg «mo:— Oyaer
noapazymeBathes noyiHbii IR B3.

Crangapt RDF BBOAHT HE TOJIBKO KOHUEMLHNIO, HO U 3 MPOCTPAHCTBA UMEH
¢ oommmu monsTusmu: rdf, rdfs, xsd [3]. I'me xsd ommchIBaeT THUIBI, KOTOpHIE
MO>XXHO HCIIOJIb30BaTh B OHToNOrMsX Ha ©Oaze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemieHue aucriess Mo
TOPU30HTAJIM MOIJIO OBITh OMHCAHO CJEAYIOIUM O00pa3oM: X TOpPU30HTAJb
“2960”"xsd:integer. OcHoBHble mnoHATHS U3 rdf, rdfs, kotopsle OynyT
UCIIOIB30BaThCA B paMKax JaHHOW pabotel: rdfs:Resource (monsitue pecypca,
onucanHoro panee), rdfs:Class (monstue kmacca), rdf:Property (monsitue
otHommeHus), rdfs:subClassOf (oTHOIIEHNE, KOTOPOE OMpenenseT «CyOBEeKT ™ KaK
noakiacce «oowekra™), rdfs:subPropertyOf (oTHomieHue, KoTopoe ompeaeisieT
«CYOBEKT™ KaK YTOUHEHHE «0OBEKTa™, SABJISIONIETOCs OTHOIIeHHEM ), rdfs:domain
(oTHOIICHME, oOmpenenstonee oO0JacTh ONPEACTICHHs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOLIEHUE, ONpenestonee 00JIacTh 3HAUEHHSI JPYroro OTHOLIEHU),
rdfitype (OTHOLIEHHE, KOTOPOE OMNpENEsieT «CYOBEKT™ Kak JK3EMILISP
«o0BeKTa ™).

OWL sBnsieTcst cTaHAapTU3UPOBAHHBIM SI3BIKOM CO3/IaHUsI OHTOJIOTUM. OH
UMEeT HECKOJIbKO BapHAHTOB CHHTaKcHca (B TOM uucie (yHKIMOHAIBHBIN), a
TaKke MOXeT ObITh MpeoOpa3zoBaH B 000 W3 cuHTakcucoB RDF. T.k. OWL
comectuM ¢ RDF, 10 B Hamem ciydae oH OymeT HMHTEPIPETHPOBATHCS Kak
HajacTporka Haa RDF, kotopasg yTOYHS€T MOAXOH K CO3JaHUKD OHTOJIOTHM,
pacImpsieT BO3MOKHOCTH MOJICTTH M BBOJAUT HOBBIE CYIIHOCTH (M3 MPOCTPAHCTBA
UMEH owl).

b3, cosmannbie ¢ ucnonap3zoBanueM OWL mnpeamnonararor, 4To Ha HHUX


http://myontololgy.org/goods#phone1

MPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MIPOBEPUTH HEPOTUBOPEYUBOCTH b3,
BBIBECTH HOBBIE OTHOILICHHUS.

B cBs3u ¢ 3TUM onucaHKe OHTOJIOTUHM MOKHO Pa3/IeNIUTh Ha:
1 CymHocTtu. Bce moHsaTus, onucaHHble paHee B pamkax RDF, a Taxxe
HEKOTOpbIe HOBBIE 13 OWL;
2 Boeipaxkenus. Onucanue MOHSATHSA Yepe3 KOMOMHAIIMIO MHOXKECTBA JIPYTHUX
cymHocTted. OTHUM U3 OCHOBHBIX MPUMEPOB MPUMEHEHHUS SBIISIETCS OINpeiesieHre
Kjacca udepe3 BblpaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOpHIH
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelieHueM He MeHee 20Meranukcesne;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHHE MHOXKECTB LIEJBIX YHCEN W YHCeNl C
JTpOOHOMN YacCThIO.
3 Axkcuombl. TOYHO M3BECTHBIE MOJIOKEHHSI U TOJOXKEHUS, KOTOPBIE BCETa
JTOJIKHBI OCTaBaThCs MCTUHHBIMHU. Hanpuwmep, Ha OTHOIIIEHUE
«mnoTHocThl IMKkceneli— MoOryT OBITh HAJOXKEHbI OrpaHUYeHHs Ha 00JacTh
onpeneneHuss — SK3eMIULIp Kiacc «Jlucmied— u 005lacTh 3HAYEHUS! — «IENoe
gyucno—. [Ipu 3Tom ecnu B 0aze 3HaHuil Oyaer Tpoika «G miuotHocThlIukcenei
529, TO 3TO MOXKET MPUBECTU Kak K ournoOke (eciud G TOUHO HE MOXKET SBJISITHCS
AK3EMIUISIPOM Kilacca «Jlucmiieli—), Tak U K BBIBOJly HOBOro OTHOLIEHHS «G
rdf:type Jucrmei—.

Kak yxe Obuio ckazaHo Beiie, OWL no0aBisieT HOBbIE TMOHATHS U
akCHOMBI. /{7151 naHHOW pabOoThl HEOOXOAUMBI CIIETYIOUIUE OHTHS:
1 owl:Class. Ananornuno rdfs:Class;
2 owl:Thing. Knacc, sBrsronuiics mpeIkoM BcexX KJIacCOB. AHAJIOTUYEH

Object B HEKOTOPHIX SI3bIKAX MPOTPAMMHUPOBAHHS;

3 owl:ObjectProperty. [loaknacc otnomenuii (rdf:Property), cBA3bIBarOIIMX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkinacc otHomenui (rdf:Property), cBsizpiBarommx

pecypc ¢ IRI u nmurepa;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B uepapxuu

object/data property, sBIsrOIIIEECS MPEIKOM Bcex object/data property;



6 owl:FunctionalProperty. Knacc oTHoIeHui, npuMeHsieMbIX K OJHOMY
«CyOBEKTY ™ TOJIbKO OJIMH pa3. T.e. B OHTOJIOTUN HE MOXKET CYIIECTBOBATH JIBa
TpurmieTa «X ¢ yl—, «x ¢ y2—, rae yl u y2 pasusie cymHocTd u «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1IeHHE, NEKTAPUPYIOLLIEE, YTO IK3EMILISP
cyOBeKTakIacca He MOXKET ObITh OJJTHOBPEMEHHO IK3eMIUISIpOM 00BbEKTa-Ki1acca.
T.e. B OHTOJIOTMH HE MOXKET CYIIECTBOBATH JBa TpuIuieTa «x rdfitype yl—, «x
rdfitype y2—, rne y1 u y2 pasubie kinaccol u «yl owl:disjointWith y2—.
8 CymiHoctu, He0OX0AUMBIE JUTsl COCTaBIIEHUS BhIpakeHHi. by yT onuceiBaTh
npu nosisiienun (owl:members,, owl:unionOf u T.1.)

Teneps, koraa CyniHOCTH, KOTOPBIE MOTYT OBITh UCITOJIB30BAHbI, 0003HAYCHBI,
MO>KHO CIIJITAHMPOBATh 00IIIee onrcanre npeameTHon obmactu. OHO pa3jesieHo Ha
OMHUCAHUE KJIACCOB, FK3EMILIAPOB U OTHOIICHUN MEXKTy HUMHU (pUC. 2) U ONUCAHUE

caMHX OTHOIIeHuH (puc. 3).

—»{ owl:Class SM-G965FZPHSER 2018

roj, BbiNycKa
q_
5 rdf-type raen npou3BoAUTENA
& Toeap SM-G965FZPHSER
(@]
= rdfs:subClassOf ~
@ SM-D-G965FZPHSER
L CmapTdoH
o e TEXHoMornA yacTb
rdf:type, Ha
4 o AMOLED
L—{ YacTb ToBapa uper
P v ; 1 Exynos 9810
— 6.2 PpasfdewdHne P
L Oucnnei oy 3KpaHa fana mnn  KON-BO
anep
§ nuKcenei 16 8
f_U‘G || iamepa 529 pas::c, Ta:i paspeleHne yactoTa pabpTei
§ o BEPTMKaNb  MpPOLECcCODaTLL
7 i [2.9,1.9]
T |— Npoueccop /d(y & 2960 1440
L— AKKymynatop

Puc. 2 ®parmenT rpada, onuchIBaOIIETO KJIACChl, SK3EMIUISAPHI U UX OTHOILICHUS B

pamMKax omucaHusi cCMapTHOHOB



owl:Property . csoboaHoe

rdfs:range

‘\ xsd:string

TeKkcToBoe \
rdfs:range \
xsd:string \Lmknown

rdfs:domain

—»{ ToBap

rdfs:range

rdfs:subPropertyOf

L » YacTb ToBap4 pa3spelleHue
Koa npoussogutens —
v rdfs:range
1 *ucnosoe 4 TexHonorua usrotoenenna | | PaapelueHme
rdfs:range 3KpaHa
L xsd:dcuble rdfs:subPropertyOf \dfs;domain
rdfs:domain Oucnnei
roj, Bbinycka —/ rdfs:domain

paspelieHune

AWaroHanb aKpaHa

rOpu3oHTaNb

Puc. 3 ®parment rpada, onuchIBaIOIIETO CBOWCTBA B paMKaX ONMUCAHUs

cMapT(OHOB

B pamkax mnpuBegeHHOro (QparMeHTa KIAacCOB BBIJICIECHBI OYEBUIHBIC
KJIACCBI:
«ToBap», «Cmaptdon». Takke BbIICIEHb HEKOTOPBIE OT/EIbHbBIE COCTABISAIOIINE
cMmaprdoHa kKak mojakiacchl kimacca «Yacte ToBapay: «[ucmei», «Kamepay,
«IIpoueccop», «AKKymMynsiTop». Croia BbIJICJICHBI TOJIBKO CAMbI€ BAXKHBIE YACTH,
KOTOpbIE OOJIbIIIE BCErO0 WHTEPECYIOT MOKymHaTelne W Hambojee IEHHBI NpU
o0paboTtke nHpopmaruu o ToBape. OcTalibHbIE XapaKTEePUCTUKHU OYIyT 3a1aBaThCS
OTHOILICHUSIMU MEXK]Iy KOHKPETHBIM CMAapT(POHOM U KOHKPETHBIMU 3HAUYCHUSIMU
(Ha M300pakeHHH B KAaueCTBE MpUMEpPA TAaKMX OTHOIIEHUN MOXKHO BHJIETh: «TOJ
BBITTYCKa», «KOJ Mpou3BoAuTes»). CTOUT OTMETHTh, YTO HEKOTOPHIC Y3JIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJE U UX KOHKPETHOE 3aJaHUE
OyZIeT 3aBHCETb OT HCIOJB3YEMOTr0 CHHTaKCHCAa W/WIM  BO3MOXKHOCTEH
UHCTPYMEHTAJIbHOW CUCTEMBI.

B pamkax mpuBeneHHOTO ¢parMeHTa CBOWCTB HE CICIAHO Pa3JCICHHE Ha
ObjectProperty u DataProperty Bo u3z0exxaHue H3IUIIHEH KOHKpETH3aluu (Mpu

peanu3alnuy pasJeieHue JeNaeTcs OYeBUAHBIM 00pa3oM). B pamkax mnpsMbIxX



HacJIeTHUKOB «owl:Property» BblieieHbl THUIIBI BO3MOXKHBIX OTHOLICHHM: «4acTby
(I CBSI3U TOBapa € €ro 4acThl0), KYUCITOBOE/TEKCTOBOE/CBOOOHOE/ pa3peIICHNE
(IaHHBIE CBOWCTBA ONPENEISAIOT TPYIIy CBOWCTB, OOBEOUHEHHBIX OOLIEH
oOnacTeio ompeneneHusi. PaszneneHue Ha TEKCTOBOE M CBOOOAHOE CHAENIAHO st
yOpouieHus: JanbHeimeil oOpabotku. Ilox TEKCTOBBIMM MOApPa3yMEBAarOTCS
KOHKPETHbIE 3HAU€HHUs, KOTOpbIE IOTOM MOTryT OBbITh HpeoOpa3oBaHbl B
nepeurcisieMbli Thn. B pamkax cBOOOAHBIX K€ OMHCAHUS MOTYT COJAEpPKaTh
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHUKY, 3alIMCAHHYIO pa3HbIM 00pazoM
u T.1.), «unknowny» (rpyIma XapaKTepUCTUK, A0O0ABISEMbIX ABTOMATUYECKU B
nporiecce cOopa uHPoOpMalMu, JUIi  KOTOPBIX HEBO3MOXKHO  OIPEIETUTh
IPUHAJIEKHOCTh K PAHEE ONMCAHHBIM TpYyIIIam).

Heobxoaumo nmoHUMaTh, YTO B paMKax pucC. 2, puc. 3 TpUBEACHBI TOJIBKO
dbparmentsl rpada ana ynpoueHus. OcrtaBuinecss QparMeHThl OMUCHIBAIOTCS
aHAJIOTUYHO U HE 00JIajaloT JONOJHUTEIbHBIMU OCOOEHHOCTSAMHU.

T.x. onucanue T0JKHO NOApa3yMeBaTh BO3MOKHOCTh cO0pa HHPpOpMaluu
C HCIIOJIb30BAHUEM MPOTPAMMHBIX CPEACTB, HEOOXOAMMO OOrOBOPUTH KakK MpH
3TOM OyAET MPOUCXOIUTH J00aBICHUE HOBBIX CYIIHOCTEH:

1. IomyuuTh € AE€TaJBHOW CTPAaHMIBI TOBapa CHUCOK XapaKTEPUCTUK B BHJIE
«HA3BaHME
— TEKCT» U JPYTUX HEOOXOAMMBIX OTAENbHBIX IMOJeH (CChUIKA, KOJ TOBapa,
KaTeropus 1 T.1.);
2 [IpousBectn mouck mnoakiacca kimacca «ToBap», COOTBETCTBYIOIIETO
KaTEerOpuMu paccMaTpuBaEMOro ToBapa. ECiu He HalIeH, TO CO3/1aTh;
3 Coznate 3K3eMIUISp MOJIYYEHHOro B I.2 kiacca (jJokanbHas 4vacTth [RI
dopmupyetcs kak «Kox mnpousBoautens» wid kak «Kox ToBapa» mpu ero
OTCYTCTBUU)
4 JIns Kaxka0M XapaKTePUCTUKU
4.1. TlpoBepuTh OTHOCHUTCS JIM XapaKTEPUCTUKA K OMHCAHUS KAKOro-TO W3
nojkiaccos kinacca «4actb ToBapay. Ilonkiacces! kinacca «Hacte ToBapay, a

TAaKKC OTHOIICHH:A, CBA3AHHBIC C HUMH 3daddHbI 3aPaHCC U HC U3MCHAIOTC B



nporuecce coopa unbopmaruu. Jjig Kaxa0ro U3 TaKWX KIACCOB 3aJar0TCs

CIUCKH TOJEeH W mpaBuiia ux npeodpazoBaHus. KoHKpeTHbIE peanu3alnuu

ATOM 4acTH He OyyT pacCMaTPUBATHCA.

4.2. Ecnum oTHOCUTCA, TO TOJYYUTh DK3EMIULIp (@ MPU OTCYTCTBUU CO3/ATh)
COOTBETCTBYIOINIECH yacTu (popmupoBaHus JiokaibHOW yactu IRI st Takux
yacTel Takke mnpomnucaHo B mnpaBwiax w3 1. 4.1.). Jlnga momydeHHOTO
AK3EMIUISIpA 337aTh OTHOLIEHUE, CBA3BIBAIOLIEIO €ro C paccMaTpuBaeMoun
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCUTCS, TO HAUTHU OTHOIICHHE IO UMEHU XapaKTEPUCTUKHU (TIPU
OTCYTCTBHUHM CO3[1aTh OTHOUIEHUE C TAKUM MMEHEM KaK JI0YepHEE CBOMCTBO
JUISI CBOWCTBa «unknowny» WM THUIM3UPOBAHHOTO CBoOMcTBa). CBs3aTh
SK3EMIUISIP TOBapa C pacCcMaTPUBAEMbIM 3HAYEHUEM XapaKTEPUCTUKU
MOJTYYCHHBIM OTHOIIICHUEM.
351ech MPOSBISIETCS THOKOCTh OHTOJIOTHYECKOTO Mojxoja. B ornmmuuu ot

pPESIUOHHON MOJIENH, B JIIOOOW MOMEHT JIETKO MOTYT OBITh J00aBJI€HBI HOBBIC
OTHOLIEHUS, TPOU3BEJEH NIEPEHOC UX B IPYTYIO IPYIIILY, IPOU3BEAEHO 3aJaHUE UM
HOBBIX orpaHu4eHuil. Takke paboTa c ONMMCaHUEeM MPEAMETHOW 00JaCTH B IEJIOM
BEJIETCS B TEPMUHAX OOBEKTHOW WJIM JH000M MHTepecyromeld Hac monenu. llpu
TOM HU3MEHEHUS, KaK MPaBWIO, HE BEAYT K JIOJITOMY OXHIAHHS (T.K. YaIle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TommyuuB oOmiee HedopMambHOE ONMHUCAHWE MOEIH, MOXKHO MPUCTYMATh K
ee hopmanuzanuu u peannzanuu b3 ¢ ncnonb30BaHHEM KOHKPETHOTO CUHTAKCHCA
W/WIM  MHCTPYMEHTapusi. OTH TMpolecchl OyayT Jenarbcsl MNapajuielIbHO ¢
UCIIOJIb30BaHUEM CHCTEMBI Protege.

[lepBoHavanbHO TOCHE  3alMycka CHCTeMbl HEOOXOAMMO  3a/aTh
UJIEeHTU(PUKATOP OHTOJIOTMU Ha BKIaJKe «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wuaeHTU(dUKATOP TaKXKe oOmpenenser W 0a30BbIN
npedukc. Jns U300pa)KEHHON OHTOJIOTUH IRI Oyner
«http://myontologies.com/goods», a 6a30BbIii TIpedUKC I BCEX CO3/IaBAEMBIX

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



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

File Edit View Reasoner Tools Refactor Window Help
© goods (http://myontologies.com/goods) ~ Search...
Active ontology | Entities | Individuals by class DL Query
L LILY AT Mt //myontologies.com/goods] 6 Metrics
Ontelogy Version IRl
Annotations
Class axioms
|Ontology imports | Ontology Prefixes \ General class axioms |
Direct Imparts
Indirect Imparts
No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferences =

Puc. 4 Bxnagka «Active ontology» B cucteme Protégé (a — manenb B BKJIQJIOK C

aKTUBHOM BKJIaAKoU «Active ontology»; 6 — HIeHTU(UKATOP OHTOIOTHH )

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

File Edit View Reasoner Tools Refactor Window Help

@ goods (http //myontologies. com/goods)

¥ Search...
. a -
[Achve ontology Entities | Individuals by class DL Query
Individuals N _ | = ® owl:Thing — http://www.w3.0rg/2002/07/ow# Thing
Annotation properties  Datatypes  |Annotations |Usage
Data propgities 1
Classes Y| Object properties [ A
_ = — - nnotations
Cla: s hierarchy: ovl-Thing EELE
. Asserted ~
® hing B
Add subclass... Ctrl-E
[GR=T

Add subclasses...

DuplicateAdds a sub-hierarchy below the selected class created from tab indented text|
Change IR| (Rename)... Ctri-U

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

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

Convert to primitive class Ctrl-P

Convert to defined class Ctrl-D

w— Remove disjoint classes axioms for subclasses...

Puc. 5 Bxnagka «Entities» B cucteme Protégé (a — manens B BKIAIOK ¢ aKTHBHOM
BKJIagkoH «Enititesy; O — maHeNb BI0KEHHBIX BKJIAaA0K BKIagku «Entitiesy» ¢
akTuBHOM BKiaakol «Classes»; B — cynepkiacc owl:Thing; r, 1 — kHONIKH

n00aBJIeHHS HepapXuH MOAKIACCOB/TIOAKIACCa ISl BBIIEJICHHOTO Kilacca)

Jlanee HEOOXOJMMO CO3lIaTh HEpapXHI0 KiaccoB. [Jis 3TOro HE0OX0AUMO

BBIACIUTL KJIaCC, IIOAKIACCaMM KOTOPOI'O 6YI[yT BCPXHHUC KIIACChI HalIieu



uepapxuu (B Hamem ciydae owl:Thing, puc. 58). Ilociae 3TOro BbI3BIBATH
KOHTEKCTHOE MEHIO (mpaBoi kHomkoil mbimin — [IKM) u BbiOpath nmyHKT «Add
subclasses» (puc. 5t). Kimacchr Takxke MoryT 100aBISITHCS IO OqHOMY (pHC. 51).
IIpu wnHaxatuum Ha KHOmKy «Add subclasses...» mosiBasieTCsT OKHO
nobaBieHus uepapxuu nojakiaaccoB (puc. 6). Kaxnas BBeieHHas CTpOKa B IAHHOM
OKHE CO3/[aeT OTACNbHBIM Kjacc (myTeM J00aBi€HHS B OHTOJOTHIO TPOEK «X
rdf:type owl:Class . x rdfs:subClassOf y»). I'me x — IRl co3gaBaemoro kiacca,
3amaBaeMblii kak «{IRI onTonorum}#{oOpaboTanHoe mms_kiacca}» (B pamkax
00paboOTKM UMEHHU KJiacca, MPOUCXOIUT, HAIPUMEpP, 3aMeHa mpodera Ha « »);y —
IRI pomuTensckoro kimacca, KOTOpbId 3amaercss kak owl:Thing s kiaccos,
3amaHHbIX 0e3 orctyma u kak IRI Ommxkaiimero BepXHEro kjiacca ¢ MEHBITUM
OTCTYIIOM JIJIsI OCTAJIbHBIX (OTCTYMHI 3a/1aeTcs Kak « Taby).
[Tocne naxatus Ha «Continue» MOSBISETCS OKHO, MpeAjiaramliee co3aaTh s
BCEX CO3]aBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHomIeHUs «owl:disjointWithy. Jlns
9TOM 3aJjauyy corjaliaemMmcs.

Enter hierarchy

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

Tosap
CruapTdoH
UYacTe TOBapa
Oucninen
ARKYMYJIATOD
Kamepa
Ipousccop
Paspemenue|

Prefix

Suffix

Continue Cancel

Puc. 6 OxHo co3aHus uepapxuu MoAKIaccoB B cucteMe Protégé



[Toka b3 sBnsieTcs OCTAaTOYHO MPOCTOM, PACCMOTPHUM €€ rpaduueckoe
npeAcTaBieHne W oauH w3 cuHTakcucoB OWL/RDF. Jlnga BbeIiBOJa
rpauIecKoro MpeICTaBIeHNs HEOOXOAMMO aKTUBUPOBATh BKIAIKY « Window
-> Tabs -> OntoGraf» u mnepeiitn Ha Hee (puc. 7). 3aech OyAayT BUIHBI
KJIacChl, DJK3EMIUISIppl U object property. PaccMoTpeHue TEKCTOBOTO
NpEACTaBICHUS  TNO3BOJUT HAaM  yBUJETh KAaKM€ HMEHHO  TPOWKH
WHCTPYMEHTaJIbHAsl CUCTEeMa co3jiaja Ha JaHHBIA MOMEHT W JIydllle TOHSTh
KaK OHa paboTaeT (B HEKOTOPBIX CIydasX MOBEJICHHE CHUCTEMbI MOXET OBbITh
HaCTPOEHO, 3IECh pacCMaTPUBAECTCS MOBEACHHUE MO yMoJ4yaHuto). s 3Toro
HeoOxonumo coxpanuth oHTosoruto (File -> Save As). [Ipu coxpanenuu Ha

JTAHHOM 3Tare HeoOXoAuMo BrIOpaTh cuHTAaKCUC « Turtle Syntaxy.

Active ontology Entities | Individuals by class DL Query OntoGraf

Asserted ~

Search:

v-® owl: Thing

=4 8% 42464 H<E RISIK 8 F @B HE &
PaspeweHune
- © Tosap
» Tosap |7__7l D Paspeuenne I & .Hac'n:_msapa
e < ) -"‘"'*——-.,_)_7__7 - -
Kamepa ] l AxxyMynsTop I l Npoueccop [ [ Cuaprdion ‘ l Aucinen

Puc. 7 Bxnagka «OntoGraf» B cucreme Protége

OTkpbIB mONyYUBIIMICS (halil MOKHO YBUAETh NPUBEACHHBIA Janee
TEeKCT (TpuBENEHBl (PparMeHThl C KOMMEHTapUsMHU, OOBICHSIIOIIUMU
CHUHTAKCHUC U OOIIYIO0 CTPYKTYpYy oHToJIoruu. KoMMeHTapuu HauyuHaAIOTCS C
#).

#Onucanue HaYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue o61ero npedukca BCeX CO37aBaeMbIX CYIIHOCTEH (maiee

MOXHO BMCCTO HCI'O ITHUCATh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npeduxcoB owl, rdf, xml, xsd, rdfs
# «.» SBIISETCS CHMBOJIOM Pa3JICIIATEIIEM TPOCK

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

#nanee IRI Hamelt OHTOJIOrMU ONpPENEIIIETCS KaK AK3EMILISP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee ciaenyeT onmucaHue CO3JaHHBIX KIACCOB

#«;» SBIAETCS CHEIHAIBHBIM Pa3/IeIUTENIeM TPOEK U MOCJEe HErO UIET

JIBOMKA «IIPEIUKAT — 00BEKTY, a «CYOBEKT» OepeTcs U3 MpeablayIIeld TPOHKH
:Axkxkymysitop rdf:itype owl:Class ;
rdfs:subClassOf :YacTts TOBapa .

#T.e.  3TO  OSKBUBAJEHTHO  3amucu  «Akkymymarop  rdfitype
owl:Class . :Akxkymynsarop rdfs:subClassOf :Yacts_ToBapa»

#Jlns noaknaccoB owl:Thing orHomenue rdfs:subClassOf moker ObITH
OTYIIEHO MpH TeHepanuu (aitia

:Pazpemenue rdf:type owl:Class .

#]lanee onuckIBalOTCA OOIIME aKCHOMBI. B Haliem cirydae 3To HECKOJIBKO
YCJIOBHI Ha TPYMIBI KJIACCOB OJTHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITh PK3EMIUTSIPAMH OJHOBPEMEHHO HECKOJBKHX KJIACCOB W3 TPYIIITHI

[ rdf:itype owl:AllDisjointClasses ;

owl:members ( :Axkkymynstop :ucreit :Kamepa :Ilporeccop )] .

[IpeoOpazyeM TMOCHEAHIOIO 3amuch B BHJ TPOCK Il €€ TOHWMaHUSA,
YUMUTBIBAas 4TO: «[]» — MO3BOISET 3a7aBaTh MYyCThie Y3Jbl; «()» — IO3BOJIAET
3ajaBaTh cucku (s 3amanus cnuckoB B RDF ecth cnenmanbsubiii kimace rdf:List
u otHomeHus rdf:first, rdfirest):

_x rdfitype owl: AllDisjointClasses .

_x owl:members y .

_y rdfitype rdf:List . y rdf:first :Akkymynsarop . y rdfirest e.



_erdfitype rdf:List . e rdf:first :{ucrneii .y rdfirest 1.

_lrdfitype rdf:List . 1 rdf:first :Kamepa . y rdfirest k.

_k rdfitype rdf:List . _k rdfifirst :Ilponieccop . _y rdfirest rdfinill .

OT0 TakkKe MOXKET OBITh 3amucaHo B  (QYHKIMOHAIBHO  CTHIIC:

DisjointClasses(
:Axkymynstop :ducmeit :Kamepa :Ilpoueccop )
[loHumaHue CTaHAApTOB M CHUHTaKcuca o0Jerdaer majlbHEHIIyr padoty ¢
oHTOJIOTHEH (B 0COOCHHOCTH PabOTy € 3ampocaMy W peJaKTUPOBAHUE OHTOJOTHUU
U3 TporpammHoro koxa). Kpome toro, cucrema Protégé peanmmsyer Ha ypoBHE
uHTepdelica He Bce oneparnuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3TaHUS
MyCTHIX Y3JIOB, HO TIPH 3TOM CHCTEMa B COCTOSHUU WX TIOHSTH B OOJBITUHCTBE
ciy4aeB). Takke CTOUT OTMETUTh, YTO MHOTHE ONTUCAHMSI TaK WJIM WHAYE MTPUACTCS
MMCaTh CAMOCTOSITEILHO B COOTBETCTBUU C OmpeiefieHHbIM cuHTakcucoM (defined
classes, CIOXXHBIE OrpPAaHMYEHUS HA TOJS U T.J. PEATU3YIOTCI B CHCTEME C
ucroiab3oBanueM Manchester Syntax [7]).

Hanee HeoOxoammo 3amath Object Properties. OHuM 3amar0TCs aHATOTUIHO

uepapxuu kiaccoB Ha BkIagke «Object Properties». (puc. 8)

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

File Edit View Reasoner Tools Rsfactor Window Help

< | | ® goods (hitp://myoniologies com/goods ~ Search.

Active ontology Entities Individuals by class DL Query OntoGraf

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

Classes Object propertiesa
Object property hierarchy: owl:topObjectPrope 1M =M X

Annotations

E B Asserted ~
Add sub-properties...’_
O Charai Bl [ H® & | Description: owl-topObjectProperty ENEmEE

Functional Equivalent To
Inverse ful

SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive . .
Ranges (intersection)

Irreflexive
Disjoint With

Mo Ressoner set. Selzct = masonar from the Ressoner menu ¢ Show Inferences



Puc. 8 Jlo6aBnenne Object Properties (a — aktuHas Bkiagka Object Properties, 6—

KHOTIKa JJOOABJICHUS UePAPXUU OTHOIICHU)

Ha manHOM 5Tane HeoOX0auMoO 3a7aTh CBOMCTBA «4acTh» U «pa3pemeHue». [lanee
OINHUILEM 3TU CBOMCTBA MoApoOHEEe, a UMEHHO 3aJaJUM OO0JIaCTh OIMpENEICHUs U
o0yacTh 3HAUEHUS.

J51a cBOMCTBA «4acTh» 00nacTh onpeneneHus « ToBapy, 001acTh 3HAYCHUS
«Yactp_ToBapa». [Ins Toro, 4roObl 3aiaTh 3Ty HHQPOpPMAIMIO, HEOOXOAUMO
BbIOpaTh cBOMCTBO (puc. 9a), HailTu pa3gen «Domains» B MNOABUBLIEMCS

ONMHCAaHUU U J00aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOIIUI

KJ1acc cyurHoctei (puc. 9r).

File Edit View Reasonar Tools Refactor — .
- | Dataestriction creator ‘ Class hierarchy \
fm goods (hflp://myentobgies.comizeods) | | Glase expression editor 'Object restriction creator \
Active ontology Entities | Individuals by “* = Asserted -
Individuals v-® owl:Thing
Annotation properties | Datatypes i ::33‘“’“"’"”"
Data properties ] %
Classes | Object properties
= S 3 Asserted -
v-=owl:topObjectProperty
L HACTH a
= paspelieHne
OK Cancel
Transitive = gu).topObjectProperty
Symmetric
Inverse Of
Asymmetr

Reflexive Domains (intersection) 6
“Tosap

Ranges (intersection) =+

No Reszsones set. Selecta reasoner from the Reasoner menu v Show Inferences

Puc. 9 3aganme wundpopmammm o Object Property B cucreme Protégé (a —

B

Irreflexive

fiii

BBIZICJIEHHOE CBOMCTBO «4YacThb», O — KHOIIKA J00aBJIEHHSI HOBOH o0yacTu
ompeneNeHusl, B — KHOINKA PEIAKTUPOBAHHUS CYIISCTBYIOIIEH  oOiactu

OIIPCACIICHUA, I' — aKTHBHAA BKJIaAKa HCPAPXHUU KJIACCOB IIPpHU 3daJaHHUU obOnacTn

OTIpEICJICHUS] CBOMCTBA)



[Tpu 5TOM BO3MOXEH HE TOJBKO BHIOOP M3 CYLIECTBYIOLIUX KJIACCOB, HO U
3amanne uepe3 BhIpaxkeHuss Ha Biiagkax «Class expression editor», «Object
restriction creator» (OHU SBISIOTCS OJHUM U3 TPUMEPOB, TAE€ MPUIETCA
ucroiab3oBaTh Manchester Syntax, a He mpocTo rpaduueckuii unTepdeiic).

ITo anamorum co3marorcsi Data Properties. [lomHbIH CHHCOK CBOWCTB,
co3laBaeMbix B JaHHOM b3, mnpuBegeH Huxe (MpU CO3JaHUM HEOOXOIUMO
3aMEHUTH «;» Ha MEPEHOCHI CTPOK U OTCTYM)

TEKCTOBOE

KOJI TIPOU3BOJIUTENIS;, LBET 3asiBJICHHBIA MPOU3BOJUTENIEM; CETh 2g;
ceth 3g; yactoTa lte; dopmaTr sim KapThl; TEXHOJOTHS H3TOTOBJICHHS JKpaHa;
Marepuall KOpIlyca; 3aluTa KOpIlyca; 3aluTa »SKpaHa; CTENEHb 3allUTHI;
ONEpalOHHAasl CHUCTEMA; MPOM3BOJUTENb IMPOLIECCOpPa; MOJENb IPOLEeccopa;
KOoH(pUrypamus nporeccopa; rpaduueckuii yCKOpUTENb; TUIl BCIBIIIKKH OCHOBHOU
KaMmepbl

YHCIIOBOE

roJl BBIIYCKA; YHCIO SIm KapT; JUaroHajb SKpaHa; pa3pelieHue
TOPU30HTAaJb; pa3pelICHUE BEPTUKANb; pa3pellieHHe Kaap/CeK; IUIOTHOCTb
MUKCENEH; KOJIMYECTBO IIBETOB JKpaHa MJIH; KOJIMYECTBO SJAEp; YacTOTa
npoleccopa ITi; 00beM OnepaTUBHON MaMsTH r0; 00bEM BCTPOESHHOUN MaMsTH 10;
MaKCUMaJIbHbIA 00BbEM KapThl MNaMATH T0; KOJUYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METAIIUKCEIEH OCHOBHOM KaMEphbl; arepTypa OCHOBHOW KaMephbl;
KOJIMYECTBO MeTamnukcesle (poHTaIbHON KaMephl; KOJWYECTBO (POHTAIBHBIX
KaMep; eMKOCTh aKKyMyJisiTopa MA*4; BpeMsi pabOThI B PEKUME pa3roBOpa; Bpems
paboThI B peKUME OKUAAHUS; IMPUHA; BHICOTA; TOJIIINHA; BEC

JIOTUYECKOE

aBTO(OKYCHUPOBKAa OCHOBHOW KaMephl, ONTHYECKas CTaOWIM3aIus
OCHOBHOM KaMmepbl; HaJlMuue BCHBIINIKH (POHTAIHHOM KaMepbl; HaJudue
OecrpoBOIHON 3apsAIKH

cBO0OOIHOE



KOHQUrypauus mnpoueccopa; JaTYUKH; OCOOCHHOCTHM OCHOBHOM
KaMephbl; KOMIUIEKTaIHsl; OnoMeTprudecKas 3aluTa; 0COOCHHOCTH
Jl7ig HUX Takke He0OXOIMMO 33J1aTh 00JIaCTh ONpeAeSICHUs U 00JIaCTh 3HAYCHHUSL.
CTOUT OTMETHUTB, UTO /Il BEPXHUX CBOMCTB B MEpapXuu OyJIET 3a1aBaThCS TOJIBKO
o0jacTh 3HAYEHMS, T.K. TaKHE€ OTHOIICHUS KaK «YHCIOBOE» MOTYT CBS3BIBATH
000 «CyOBEeKT», HO TOJIbKO ¢ uuciaoM. OKHO 3ajlaHue 00JacTH 3HAYCHUS IS
data properties oTiiMuaeTcs OoT aHajJoruyHoro njsi object property (puc.10). s
CBOMCTB «YHCIIOBOE», «CBOOOJHOE», «TEKCTOBOE», <JIOTUYECKOE» 00IacTh
3HAYEHUS 33/aeTCs C UCIOJIb30BaHMEM Bkianku «Built in datatypes», Ha koTopoi

BbIOUpatoTcs TUIbl «xsd:doubley, «xsd:stringy», «xsd:booleany.

uMCnoEDE >

iﬁéta range expression !
|Built in datatypes !

® owl.rational

® owl:real

® rdf:PlainLiteral

® rdf: XMLLiteral

® rdfs.Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd.byte

® xsd.dateTime

® xsd.dateTimeStamp
® xsd:decimal

® xsd.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

oK Cancel

Puc. 10 Okno 3aganus o6nactu 3HadueHUs 11s data property B cucteMe Protégé

I[J'I?I HCKOTOPBIX CBOMCTB HeO6XOI[I/IMO 3a41aTb JOITIOJIHUTCIBbHBIC

OT'PaHUYICHUA]. I[JIH 9TOI'0 HCIIOJB3YCTCA BKJIaAKa «Data range CXpI'CSSiOl’l» u



Manchester Syntax. Pa3bepem HekoTopble u3 cBOMCTB. PopMarbl CHM KapT
cranaaptusupoBanbl: [lonnopasmepnsie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrtpoennsie (E-SIM). Ilotomy MOXHO 3a1aTh

JOTIOJTHUTENBHOE OTPaHUYEHUE Ha CBOMCTBO «(dopmat sim kapTh» (puc. 11).

opraT_sim_kapTbl o

j_ljafa range ex_pressibn
Built in datatypes

{ll.]F:H’ l12FFII, IISFFII’ II4FFII, HE_SIMII}

oK Cancel

Puc. 11 3aganue 10N0JHUTEIBHBIX OTPAHUYEHUH HA CBOMCTBO «(dopmaTt sim
KapThI
PaccmoTpuM, 9TO pu 3TOM co3/aeTcs B ¢ailie OHTOJOTHH:
:popmat_sim_xaptsl rdfitype owl:DatatypeProperty ;
rdfs:subPropertyOf :TekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BuaHO, mns ommcanus 00JacTH 3HAYEHUM CO3/1aeTcsd MyCTOW Y3ell,
KOTOpBIM sIBNIIETCST TUINOM JaHHbIX (dK3eMiuiipoM rdfs:Datatype) u ero
SK3EMIUISIPHl MOTYT MpPUHUMATh 3HAUYCHUS W3 3aJaHHOTO CIUCKa (32 cYer
ucronb30Banusl oTHomeHus owl:oneOf). Ilpu wcmonp3oBaHWKM OTpaHUYEHUI Ha
data property myctoii y3en rdfs:Datatype cosmaercs Bcerjma, AallbHEHIINe
KOHCTPYKIIMU 3aBUCAT OT BBEICHHOTO pa3paboTuynkoMm. PaccMoTpuM BO3MOXKHbBIE
KOHCTPYKIUU JJIs1 3TOr0 MOJIsl MoApoOHEe:

1 {} — 3amaeT CHMCOK 3HA4YEHUH, B PAMKaxX KOTOPBIX MOTYT OBITH TOJBKO
CKJISIpHBIC 3HAYEHUsI (BO3MOXKHO HUCTIOJIb30BATh 3aJJaHUE TUMA JAHHBIX Yepe3 «™»
U TETH SI3BIKOB uepe3 «(@»)

2 JIro6oit Tun nanubix (xsd:integer, xsd:string u T.1.)



3 JIro0oe ckansipHOE 3HAUYCHUE

4 [] — orpaHMuYeHHEe Ha 3HAYEHHWE, KOTOPBIE HAYT IOCIE THUMA 3HAYECHUS.
Hampumep, xsd:interger[> 0] COOTBETCTBYET MEIbIM CTPOTO TMOJIOKHUTECIHHBIM
yyciaMm. OrpaHuyeHus NpPOINKCHIBAIOTCS B HEOTPAHWUYEHHOM KOJIMYECTBE YEPE3
3ansaTyto, Hanpumep: xsd:integer[> 0 , < 100]. OrpaHuueHusi, KOTOpbIE MOTYT
MOHAIOOUTHCS B pabOTax: BCE 3HAKU CpaBHEHUS (>, <, >=, <=), IpOBEpKa CTPOKHU
0 peryiasipHoMy BblpaxkeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxonumo
OTMETHUTb, YTO PETYJIIPHOE BBIPAKEHHE B TAKOM BUJE IPOBEPSET COOTBETCTBUE
BCEW CTPOKH, a HE MIIET MOJ0OHBbIE BXOXKACHHS. T.e. aHAJIOTMYHO BBIPAKEHHUIO
«"[0-9]{4}$» B OOBIUHOWM CHUTYyAIIHH).

5 Jlornueckue oneparopsl: or, and. Hampumep, «xsd:integer or xsd:doubley.

PaccmoTpum  cBOMCTBO «roa Bbilyckay. OH JODKEH OBITh IIEJIBIM
YEThIPEX3HAYHBIM YHUCJIOM HEe MeHbIUM 1973 unm nensiMm He Oojee ueM
JBY3HAYHBIM 4YHUCJIOM (B CiydYae, €CJIM YYUTHIBAEM BO3MOXKHOCTH BHECEHUS
cokpamieHHOH 3amucu «20», «21», a He ngemaeM mnpeoOpa3oBaHHE 3apaHee).
[Tonb3ysick HOBBIMH BO3MOXHOCTSIMH, HW3MEHUM O00JacTh 3HAYEHHM CBOMCTBA
«uaucinoBoe» Ha «xsd:integer or xsd:double or xsd:decimaly». [lanmee 3amagum
CBOMCTBY «Toj BbIyckay orpanudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxke paccMOTpUM, Kak 3TO BbIpaxkeHue npeodOpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roa_Bbimtycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uncnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:minInclusive 0 | [ xsd:maxInclusive
91)]
[ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;

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



[IpuBeneHHOEe BBIpaXKEHHE HECKOJBKO cioxHee Manchester Syntax, HO
MO3BOJISIET MOJIYYUTh MOHUMAHUE Kak padoTaioT BbIpakeHust B TepmuHax RDF u
KaK OHHU, COOTBETCTBEHHO, IOTOM 00pabaThIBatOTCSl.

Cozpatorcst 2 mycThiX y3ma ¢ orHomeHusaMmH xsd:minlnclusive 0,
xsd:maxInclusive 99, xotopeie oOvemuusitorcst B RDF cnmcok (rdf:List uepes
cokpaiieHHoe omnucanue «()»). amee co3maercsi HOBBIM IyCTOW y3€1 — THII
JAaHHBIX, OCHOBaHHbIM Ha xsd:integer (owl:onDatatype), KoTopsie coeauHseTCs
otHomeHueM owl:withRestrictions ¢ co3manHbpiM paHee cmuckoM. [loTHOCTBIO
AQHAJIOTUYHO CO3/]aeTCSl €IIe OJMH TUIl JAHHBIX, OCHOBAHHBIA Ha integer, HO C
ApyrUMHU orpaHudeHusiMH. [locie 3Toro co3gaercs eiie OAWH HOBBIN THUI JaHHBIX,
KOTOpBIE ompenensercs kKak odbenuHerue (owl:unionOf) coszmanHbIX panee. U
UMEHHO OH SIBJIA€TCS OOJACThIO OIpeiesieHHsl Hamiero cBoicrtsa. Ilpu 3ToM mo
¢dakTy, co3maHHBIE TUIBI MHTEPECYIOT HAC TOJIBKO C TOYKH 3PEHHS] BO3MOXKHBIX
3HAYECHUI U MOTYT paccMaTpUBAThHCS KaK MHOKECTBA.

Ha ocranpHble CBOWCTBA OTrpaHUYECHHS MOTYT OBITh HAJIOKEHBI
aHaniornyHo. Kak MUHUMYM HEOOXOAMMO 3alOJHUTH OOJIACTH OMpEACNCHUS U
3HAUYEHUsI [UJII CBOWMCTB, CBSI3BIBAIOIIMX YacTH TOBapa M KOHKPETHBIC
XapaKTePUCTHKH («MaTepuan KOpIycay», «KOJIWYECTBO saep» u T.A4.). OcTtambHOe
Ha JJAHHOM JTarle MOXHO OCTaBUTh KaK €CTh U MEPEXOaUTh K dK3eMIuisipam. OHu
co3natorcs Ha Bkiajzike «Individualsy. (puc. 12)

Ha panHOW BKIIaZKe 3K3EMIUIAPBI CO3HAIOTCA MO OAHOMY. /[l 3Toro
HE0OXO0IMMO HakaTh Ha KHOMNKY Ao0aBneHus (puc. 120) ¥ BBECTH JIOKaJIbLHOE MM
(Ha OCHOBAaHHMM KOTOpPOro c ucrnosibzoBanue IRl oHtonorum Oyaer crenepupoBaH
nonubiit [RI), monmuerit IRI unu waenTudukarop ¢ uCmoiib30BaHUEM TPEPUKCOB.
CoznaguM SK3eMIUISIp paccMaTpuBaeMoro cMapT@oHa ¢ UACHTUPUKATOPOM «SM-
G965FZPHSER». Ilocne TOro kak 3K3EMIUIIp CO3[aH, IOSABIIIETCS OKHO €ro
onrcanus (puc. 13).

Ham HeoOxonumo 3a1aTh 3K3eMIUIIPOM KaKOIo Kjacca SIBJISIETCS CO3/1aHHas
CYIIHOCTh (TocTpouTh oTHomeHue rdfitype). st sToro HEoOXoauMo 10OABUTH

3anuch B pasnen «Types» (puc 13a), rme, ucnonb3oBaB Bkiajnky «Class



Hierarchy», BeiOpaTh knacc «CmapThon».

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

File Edit View Reasoner Tools Refactor Window Help

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

Annotation properties
Data properties
Classes ]Object properties

Individuals: s [ =S (=] []
)
L iliB:-

Add individual

No Ressoner set. Select = ressoner from the Ressorer menu  « Show Inferences

Puc. 12 Bxnanka «Individuals» B cucteme Protégé (a — akTuBHas BKjIaaKa
Individuals, 0

— KHOIIKa CO31aHHs HOBOTI'O 3K3€M1’IJ’I$Ipa)

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Datatypes Jlndividuals = 4 SM-G965FZPHSER — http://myontologies.com/goods#SM-GE
Data properties ‘Annotation properties @mwsggiy

Classes _ Object properties
Individuals: SM-GO65FZPHSER L= 0E] Arhotatiohs

L il

# SM-G965FZPHSER-DISP Property assertions. SW1-GI65FZPHSER MBME

#® SM-G965FZPHSER-DISP-RAS

Object property assertions

“Cmaprdon "yactb SM-

G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
"™ Kkoa_npousson
"QM.(GARRF7P|

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

Puc. 13 Okno onucanus sxk3eMiuisgpa B cucteMe Protégé (a — 3aanue OTHOIIECHUS
rdf:type, 0 — 3a7jaHMe OTHOIICHUH C UCTIOJIB30BaHKE Object property, B — 3a1aHKe

OTHOIIIEHUH C UcToyib30BaHueM data property)

Jlanmee HeoOX0qUMO 3a4aTh OTHOIIECHUS I paccMaTprUBaeMoro cMaptdoHa.
[TepBBIM CO3/1aTUM OTHOIICHHUE «YaCTh» C €ro JucIuieeM. J[Is 3Toro mo aHaJIOTHH

cO34aaM HOBBIN OK3CMILIAP Kiiacca ((I[HCHHCﬁ)). Ilocne yero I OK3CMILIIpa



cMmaprdoHa 1060aBMM HOBYIO 3amuch B pasjaen «Object property assertions» (puc.
136). Ilpu noGaBieHnH HEOOXOUMO BBECTU MMSI OTHOIICHHS U UMS DK3EMILISIPa, C
KOTOPBIM CTPOUTCS

oTHomieHue (puc. 14).

SM-GOESFZPHSER X

yacTb SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHo 3aganus object property Jyuist IK3eMILIsIpa
[Tocne sToro 3amaaum oTHOILIEHUE B pasjene data properties Ha MPUMeEPE «KOJ

npou3BouTeNs» (puc. 15).

SM-GO65FZPHSER x

Data Property
T | & | | 30§ Asserted ~

AL G_nwpiiy ew
= 33lMTa_3KpaHa

0L nponsEoanTEss

== KkoHpUrypaums_npoLecce

= MaTepuan_kopnyca

= MOonenhk nNholleccona Type ®.. -

SM-G965FZPHSER

OK Cancel

Puc. 15 Okno 3ananus data property juist sK3eMIuispa
J1J1s 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BBIOPATh CaMO CBOMCTBO,
BBECTH €T0 3HAUYCHUE U BBIOPATh THUII.
J11st onipeieNIeHHbIX TUIIOB TAK)Ke aKTUBUPYETCS IMOJI€ BHIOOPA S3bIKA.
[To ananorum co3znaem 3x3eMInIsip «Paspenienre» u 3a1aeM AUCIIICIO pa3pelicHue.
PaccMoTpuM TEKCTOBOE MPEACTABICHNE CO3/IaHHBIX CYIIHOCTEH:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacTthb :SM-G965FZPHSER-DISP ;
:xon_nipousBoautens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucnueii ;



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

:pazpenieHue BepTukans 1920 ;

:pazpenienure ropuzoHTaib 1080 .

HoBasi cuHTakcuueckas KOHCTPYKIMS «,» O3HA4aeT, 4TO IMocie Hee Oynaer
3amucaH TOJIBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MpeauKaT» OyayT B3STHI U3
npeasiaymiei. «owl:NamedIndividual» yka3piBaeT, 4YTO CYIIHOCTb SIBJISIETCS
AK3EMIUIIPOM M HE MYyCThIM y3i10oM. OpHako, Ha NAHHOM JTare, MpH YyIaJICHUU
ATOr0 OTHOIIEHUs, B cucteMe Protégé me Oyner BuaHa pasHuia. JlanbHeiliiee
OMHCaHWE JIOCTATOYHO OOJBIIOrO KOJIWYECTBA IK3EMIUIIPOB M WX OTHOIICHUU
OpoIle clenaTh HampsMyio B (hailjle OHTOJOTMU C HCHOJB30BAaHUEM JHOOOTO
TEKCTOBOrO penakropa. [Ilpm 3ToM MOXHO ObUIO OBl 3aMEHUTh HEKOTOpPbHIE
AK3EMILTSPHI Ha MYCTHIE Y3IIbL:

:SM-G965FZPHSER-DISP rdf:type
owl:NamedIndividual , :/lucnneit ; :pa3peiienue
[rdf:type :Paspemenue ; :pa3peiieHne BepTUKAIb
1920 ; :pa3pemienne ropuzontaib 1080] .

Cucrema OyJeT NOHMMAaTh TAKOE OMUCAHUE, OJIHAKO B MHTEpdelice He Oyaer
YKa3bIBaThCsl CaM JK3eMIUIAp Kiacca «PaspemeHue» u, Kak CleJCTBUE, HE OyaeT
BO3MOXKHOCTH PEIAaKTUPOBaHHUS €ro omnucanus. lIpu 3TOoM Bce BO3MOXKHOCTHU
00pabOTKM, B TOM 4YHUCJIE BBIBOJ B paMKax cucCTeMbl Protégé ocrarorcs
BO3MOXHBIMH. TeM He MeHee, s OOJbIIeH HarSIAHOCTA TPU OTKPBITUU
OHTOJIOTMM B CHCTeMe, jgajiee OyneT TpUBEIEH TEKCT OHK3EMIUIIPOB U HX
OTHOIIIEHUH 0€3 UCTIOJIb30BAHUS TAKUX MyCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :CmaptdoH ;
:gacThb :SM-G965FZPHSER-DISP;
:yacth :Exynos 9810;
:gacThb :SM-G965FZPHSER-CAM-BACK;
:-yacth :SM-G965FZPHSER-CAM-FRONT;
:-qyacth :SM-G965FZPHSER-BAT;
:xoa_npousBoautens "SM-G965FZPHSER";
'IBET_3asBJIICHHBIA Npou3BoAuTeNeM "ynbrpadpuonet”;
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



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

:(popmar_sim_xapter "4FF";

:crenenb_3amuTel "IP68";

:onepannonHas_cucrtema "Android 8.0 Oreo";

:roJ_BbIIMycKa 18;

YUCJIO_Sim_KapT 2;

:00bpeM_ormepaTuBHON maMsTH_T0 6;

:00beM_BCTPOEHHOU _mamsTu_ 1o 256;

:MaKCUMaJIbHBbIN 00BbeM KapThl mnamsatu 16 400;

:MaTepuan_kopimyca "Meramn", "crekno";

:3aIllATa_KOpIyca "3ammTa OT IbLJIM U BJIard';

:mupuHa 73.8;

:BbIcOTa 158.1;

:ToJIIMHA 8.5;

:Bec 189;

:IaTYUKU "TUPOCKOI, NaTYuK XO0JUia, akcellepoMeTp, bapoMeTp, Komrac,
JTATYUK TPUOTMKEHUS, TaTYNK OCBEIIECHUS, JaTYUK CepJIeYHOrO puT™Ma';

:KOMIUIEKTalus "KOMIUIEKT aMOYIIOp, KOMIUIEKT EPEXOAHUKOB,
JOKYMEHTALUs, CETEBOM alanTep, CKpenka it u3iedeHus ciora SIM-kapTsl,
HAylIIHUKH ',

:OnomeTpuueckasi_3anuTa "cKaHep JuIa, CKaHep paly>KHOU 000JI0UKH
riasa, CKaHep OTIEYaTKOB MaJIbIEB";

:oco0ennoctu "ANT+, texnonorus Dolby Atmos, kamepa Bixby,
KamepanepeBoauuK, cendumoku, crepeogunamMuku oT AKG, HecheMHBIH
aKKyMyJisiTop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[{ucnnei ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TE€XHOJIOTUSI M3roToBJIeHUs »KpaHa "Super AMOLED",;
:3amuTa 3Kpana "Corning Gorilla Glass";
:INaroHajgb_3KpaHa 6.2;
:IUIOTHOCTb_TUKceneln 529;
:KOJIMYECTBO IIBETOB 3KpaHa MIH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:pazpenieHre BepTtukaib 1920 ;
:pazpenienue ropusoHtasib 1080 .
:Exynos 9810 rdf:type owl:NamedIndividual , :ITpomeccop ;
:IPOM3BOAUTENB _Mporeccopa "Samsung" ;
:Mozenb_nporeccopa "Exynos 9810" ;
:koHpuryparus_mporeccopa "4x Custom 2.9 I'T'n, 4x Cortex-A55 1.9
I[Tu" ; :konmuuecTBO_snep 8 ; :yacTora_mnpoueccopa rri 2.9, 1.9 ;
:rpadpuueckuiiyckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:NamedIndividual , :Kamepa ;



:KOJIMYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIMUKCENIEN OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5, 2.4 ;

:TUI_BCIBIIIKA OCHOBHOW Kamephl "cBeToaHOHas" ;

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

:aBTO)OKYCHpPOBKA OCHOBHOM KaMephl

1 ; :onTuyeckas_crabunu3anus_OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTH OCHOBHOM KaMephl "CBEpXObICTPBINA JaTUUK N300paKEeHNUS,

JBOITHAs anepTypa o0beKkTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pazpenieHre BepTukaib 3840 ;

‘pa3pelieHrue ropuzonTtaib 2160 ;

#nonuwnii IRT HeoOxoaum u3-3a cren cumBoia /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:itype owl:NamedIndividual ;

:pazpeuienre BepTukaiib 1280 ;

:paspeuieHre ropusoHTans 720 ;

#oonueii [RI HeoOxoaum u3-3a coerr cumBosa /"

<http://myontologies.com/goods#pa3pemenune kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:itype owl:NamedIndividual ;

:pa3peuienre_BepTukaib 1920 ;

:pazpenienre ropuzoHTanb 1080 ;

#nonuwiii IRT HeoOxoum u3-3a crenr cumBoia /"

<http://myontologies.com/goods#pa3pemienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type

owl:NamedIndividual , :Kamepa ; :xonuue

CTBO_Merarukcene (ppoHTaIbHON KaMephbl

8; :KomM4ecTBO (ppoHTaNbHBIX Kamep 1 ; :paspemienue :SM-

G965FZPHSER-DISP-CAM-FRONT-RAS-

1 ; :HanMuYMe BCHBIIIKK (PpOHTAIBbHON Kameps 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pa3peleHre BepTukaib 2560 ;

:pa3penieHne ropu3oHTab 1440 ;

#nonuseiii IRI HeoOXxoquM n3-3a crer; cumBoia /"

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

#nonuelit IRI He0oOX0UM M3-3a crier; cuMmBoa "*"
<http://myontologies.com/goods#eMKOCTh aKKyMyJsiTopa MA*uq>
3500 ; :BpeMsi_paboOThI_B_peXuUMe pas3roBopa 25 ;

:HaJIM4ue OecrnpoBOIHOM 3apsjku 1 .



Tenepb OCHOBHBIC TaHHBIE BHECEHBI M MOYKHO TIPOBEPUTH OHTOJIOTHUIO HA HETIPO
THBOPEUYUBOCTD. J[7151 3TOT0 HE0OX0 MO BRIOpaTh MeXaHu3M BbiBoj1a HermiT
Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck mexanu3mMa BbIBOJIa B cucteMe Protégé (a — myHKT MEHIO C
JEHUCTBUSAMH BBIBOJIA, O — BEIOpaHHbI Mexanm3M HermiT, B — kHOTIKa

3aImycKa BBIBOJIA).

Nunukanueit Toro, 94To BBIBOJ 3aIlyIIEH B JaHHOM Ciydae OyJeT TO, 4YTO
KHOIKa «Start reasoner» CTaHEeT HEAaKTHUBHOH, a «Stop reasoner» Hao0OpPOT
aktTuBHOM. Ecnu B mpornecce BbIBOJA ObUIM HaWJIEHBI MPOTUBOPEUUS, TO CUCTEMA
BBIBEJIET COOOIIeHUsT 00 ommbOKax ¢ uXx oObsicHeHHWeM (puc. 17a) WM BBIBEIET
coobmienne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BbIONHEHUH Bcex

IPUBEICHHBIX BBIIIE ACWCTBUN U pEeKOMEHAAINA OMHUOOK ObITh HE JOJDKHO.



Inconsistent ontology explanation

@ Your ontology is inconsistent which means that the OWL reasoner willno | J s : Lo ;
| Show regular justifications ® All justifications
longer be able to provide any useful information about the ontology. g ! !
Show laconic justifications Limit justifications to
‘You have several options at this point:
[ = Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
= If you think you know what the problem is. click Cancel to fix the
onluluygy yoursell. Explanation for: owl. Thing SubClassOf awl:Nothing
-« Some reasoners come with command line tools that will provide 3HaueHnebanna Range: xsd:integer[>= 0 , <= 50] A
completz explanations for inconsistent ontologies. Banni 3Hauenuebanna 100 |
Explanation 2 Display laconic explanation
Explanation for: owl: Thing SubClassOf owl:Nothing
OK
Explain Cancel iption: sHayenwebanna MEEE
v Functional Equivalent To
SubProperty Of
W= owl:topDataProperty
Domains (interssction)
®Bann
Ranges
xsd:integer[>= 0, <= 50]
Disioint With B
Reascner active but the ontology is i ¥ Show A

Puc. 17 Ilpumep ommbOKu Mpu 3amycKe MeXaHu3Ma pacCyX aeHul (a — cooOIeHne
0
mpobJieMax B OHTOJIOTHH C MPETIOKECHUEM O00BSICHEHHS; O — OKHO OOBSICHCHHII; B
— UH

JUKATOP OITHOOK B JIOTaX CHCTEMBI)

Takke, ecnu BHUMATENbHO HM3YYHTh MPUBEACHHBIM BbIIE (parMeHT ¢
SK3EMIUISIPAMH  OHTOJIOTMHM, TO Mbl HAaMEPEHHO HE 3aJaJid TUN JUIsl TaKUX
cymHocte kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Eciu npu 3ToM
YUTATENIb BBITOJIHI BCE PEKOMEHJALMU U 3allOJHWI 00JIACTh ONpEeNIeHUs s
TAaKMX OTHOLIEHUH KaK «pa3peli€eHUue TOPU30HTANIB», TO MOKHO YBHUIETh, UTO THUII
Obl1 BbIBeZeH aBTomaTuuecku (puc. 18). BeiBenenuwie (Inferred) mnonsitus
OTMEYaroTCs B cucteMe Protégé »keaTbiM LBETOM.

Jnst ypoOcTBa panbHeliied 0oOpaOOTKH OMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBISI€TCSA 4YacTbiO». ODTO CBONCTBO SIBISIETCSI OOpaTHBIM K
«4acTb», YTO HEOOXOIUMO OTMETUThH B ero omucanuu (puc. 19a). IlponuceiBath

€ro0 K CO3AaHHBIM CYHIHOCTAM HCT H€O6XOIII/IMOCTH, T.K. OHO 6y,Z[CT BBIBCJICHO

(puc. 196).



B mpouecce 3Toil paboThl ObUIO cO3/laHa TepBas BEPCUs OHTOJIOTHUH,
JEKJIApaTUBHO OMNUCHIBAIOLIEH MpPEeaIMETHYI0 o001acTb «ToBap cMapThoH». B
CIeQyIoIUX padoTax B OHTOJOTUIO OynyT A00aBlIeHbl HOBBIE aKCHOMBI,
BBIPAKEHUS U MpaBUIia JJi BIBOJA OTHOLWIEHUN U MPOBEPKU HEMPOTUBOPEUYMBOCTHU
b3, a Taxxke HammcaHbl 3ampochl AN BbIOOpa HWHQOpPMAIMK W3 HEE IO

OIIPCACIICHHBIM KPUTCPHAM.

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

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) ¥ Search...

PaspeweHue

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

Individuals = @ PaspelueHue — http://myontologies.com/goods#Paspe
Annotation properties Datatypes ’ Annotations | Usage |

Data properties
Classes  Object properties

Annotations

. Instances
v-@ owl:Thing

® SM_GORSF7PHSFR-NISP-CAM-RACK-RAS-1
R dPaspewetme gy ; Al g
L HME # SM_G9R5F7PHSFR-NISP-CAM-RACK-RAS-?

Y- ® ToBap ® SM-GORSF7PHSFR-NISP-CAM-RACK-RAS-3
-® CmaptdoH ® S\M-GOREF7PHSFR-NISP-CAM-FRONT-RAS-
v-@ YacTte_TtoBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active | Show Inferences

Puc. 18 BriBenennsie 3k3eMIUISIphI y Kiacca «Pa3pemenue» B cucreme Protége

Object property hierarchy: anaeTcA_yac1 M= MK

e = ) Asserted - Description: ABNAETCA_YacThio =0k
v = owl:topObjectProperty Functior | Inverse Of
s - Inverse ®yactb
™ pa3pelleHue
Individuals: Exynos_9810 TN=EmEE Kiifiitatiis
¢ X
Exynos_9810 — _
s Prpery aserions:Eqmos. 9610 I8
¢ SM-G965FZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Npoueccop ™ gBngeTcs_uacTsio

% SM-G965FZPHSER-CAM-FRONT SM-G9865FZPHSER

Camn lndisidnal Aa

Puc. 19 JlemoHcTpanus BpIBOJa B COOTBETCTBUH C onucanueM inverseOf



3aganus
1 JIoTIOMHUTH CO31aHHYI0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapThOHOB
2 ITo ananoruu, JOMONHUTE Oa3y 3HAHUM JUIsl KATETOPUIN «HOYTOYK» U

«XOJIOOUIIIBHUK

Co3nanue defined classes B cucreme PROTEGE

B »t0ii pabote OynyT co3nanbl Kiacchl, oTHoweHus «rdf:type» ¢ KoTopeiMu
He OyIOyT yKa3blBaTbCi B SIBHOM BHJE, a OyIyT CTPOUTHCS ABTOMAaTHYECKH B
nporiecce BbIBojAa. Takue kiaccel B cucreme Protégé nasbiBarorcs «Defined
Classes» («oObruHBICY» Kiacchl Ha3bIBarOTCA «Primitive Classes»). [lns mpumepa
OynyT peaiu3oBaHbl cienyromue kiaccel: «HoBwiil cMapTdony, «Kamepodony,
«Urposoii cMapthon», «Cmaprdon ana puibmoB», «CMapTPoH ISl TOXOI0BY.
DT0 MO3BOJUT 00pa30BaTh B OHTOJIOTMU T'PYIIIBI 3K3EMIUISIPOB B COOTBETCTBUU C
3apaHee 3aJaHHbIMU KPHUTEpPUSAMH, KOTOpble OyAyT JOCTYMNHBI JJi AalibHEHIIen
00pabOTKH.

[lepBoHavasibHO chopMHUpPYyEM KPUTEPHUH, MO KOTOPHIM IK3EMIUISIPBI Oy Iy T
OTHOCHUTCS K 3asIBJICHHBIM KJIaccaM:
1 Hogsrit cmaptdon. Beimymien nmocie 18 roga.
2 Kamepodon. MunumyM 2 oCHOBHBIE kKaMepbl. MUHUMYM 12 Meranukcenei.
Ectes ontuueckas crabunusanus. Cwvemka Buaeo MuHumyM Ultra HD 4K
60kanap./cex.
3 Urporoit cmaptdon. Ilpomeccop Snapdragon unu Exynos. Munumym 6
snep. Yacrora pabotel mporeccopa Munumym 2.91Tn. OObem omnepaTUBHOM
naMsiTd MUHUMYM 6r0. I'paduaeckuii yckopurenb Mali uinu Adreno.
4 Cmaprdon mns ¢punsmoB. Mrposoit cMapTdoH. CooTHOIIEHHE cTOpOoH 21:9.
Pazpemenue skpana ot 4K.
5 Cwmaprdon mis noxonoB. EMkocts akkymynaropa ot 6000 MA*4. Crenenb

3amuThl Bhimie dem IP68. 3ammra sxpana «Gorilla Glassy. 3ammra kopmyca



«YKpEIUIEHHBII Kopmycy. Marepuall Kopiryca BKI0YaeT METaILL.

Jlanee otmaguMm  3ampockl, B COOTBETCTBHM C KOTOPBIM  OyayT
dopMUPOBaTECA  DK3EMIUIAPHl  0003HAYCHHBIX  KIJIACCOB. TakWe  3ampochl
dbopmupyetcs ¢ ucnosibzoBanueM Manchester Syntax ¥ Ha3bIBalOTCSI B CHUCTEME

Protége «DL Query». [l oT/iaaku TakuX 3apOCOB BblJIeJIeHa OTACIbHAS BKJIAIKa

(puc. 20).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\CntologyProtege\resources\goodsv1.owl]

File Edit View Reasoner Tools Refactor Window Help

</~ ¢goods (http://myontologies.com/goods) - Search...

a
Active ontology x Entities x Individuals by class x DL Query x OntoGraf x

Asserted - Query (class expression)

» ®owl:Thing CMapTthoH B

and

(yacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for §

*SM-G9B5FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
“Instances

Reasoner active v Show Inferences &

Puc. 20 Bxnaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJ0K C aKTUBHOM

BKiasikon «DLQuery»; 6 — maHesnb BIOOpaA TUIIA 3aMpPalIUBAEMbIX CYLUTHOCTEH; B —

I10JI€ BBOJIA 3aMpOCa; I — KHOIKA BBIIIOJIHEHUS 3aIlIpoca; /1 — pe3yJIbTaThl 3a1poca; €
— KHOIIKa T0OaBJICHHS 3aIIpOCca B OHTOJIOTHIO)

Jl1st ocBoeHust uHTEpPeiica BbiOEpeM Bce IK3eMILIIphI kiacca «CMapThony.

Jlns atoro HeoOxoaumo B mojie BBojaa 3ampoca (puc. 20B) BBECTH 3ampoc

«Cmaptdon», BeIOpaTh OXKHUJIAEMBIM THI pe3yibTara — 3K3eMIULipsl (puc. 200),

3amyctuth 3anpoc (puc. 20r). Ilocie 3TOro MOXHO YBUAETh pE3ybTaThl (pHUC.

20m).



[lepen HamucaHueM  3ampocoOB  HEOOXOAMMO  ONPENEIUTHCS €
BO3MOXHBIMHM i1l UCIOJIb30BaHUSI KOHCTPYKIUSIMU (0OBsCHEHHS OyayT
MPUBOJUTCSA MPUMEHUTEIBHO K TUITY BBIOMPAEMBIX CYIIIHOCTEUW — HK3EMILIAP):

1. JlokansHOe uMms kiacca. [To3BosisieT BBIOpaTh IK3eMILISIpHI JaHHOTO Kiacca. Kak
SBHO 33/IaHHbIE, TaK U BbiBeJeHHbIe. Hanpumep: «CmapTdon».

2. <JOKaJIbHOE WMs_ CBONCTBa> some <BbIpakeHue™>. [lo3BomsieT BBIOpaTh Bce
SK3EMIUIIPBI, Il KOTOPhIX 3aJaHO0 Kak MHUHHMYM OJHO OTHOLIEHHE
<JIOKaJIbHOE€ WMM$_CBOMCTBA™> C CYIIHOCTBIO, MOJIXOIAIIEH MOJ <BbIpaxxeHue>. B
KauecTBE BBIPAKEHUS MOTYT BBICTYNaTh: BIOKEeHHBbIH «DL Query»; moboe
BapUAHT OTPaHUYEHUI, pACCMOTPEHHBIM paHee MpU 3aJaHUM O0JACTH 3HAYEHUS
data property. Hanmpumep: «roa_Bsimmycka some xsd:integer

3. <JlokaJibHOE€ MMSs_ CBOMCTBa> only <BbeIpakeHue>. Bce »sKk3eMIuispel, s
KOTOPBIX OTCYTCTBYIOT 3aJaHHBIE OTHOLICHWS WJIM OHM BCE YAOBIETBOPSIOT
BbIpakeHut0. Hanpumep: «roa_seimycka only xsd:integer[ >= 18].

4. <jokanbHOE€ MMs cBOMcTBa> exactly <komumuecTtBo>. Bce sk3zeMIuispswl, aiis
KOTOPBIX 3aJaHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHomeHWW. Hampumep:
«roxa_Bbltycka exactly 1»

5. <nokanbHOE MMs_cBoMcTBa> exactly <kommuectBo> <BbIpaxkeHue>. Bce
DK3EMIUISIPBI, JUISI KOTOPBIX 33JaHO YKA3aHHOE KOJMYECTBO YKA3aHHBIX
OTHOUIEHUH, YAOBIETBOPSIOIMX BbIpakeHHI0. [Ipu 3TOM MOXET OBITh CKOJBKO
YTOJHO TaKUX K€ OTHOIICHUM, HE YIOBJIETBOPSIOUIMX BbIpakxeHUto. Hampumep:
«ron_Beinmycka exactly 1 xsd:integer[ >= 18]»

6. <JokajabHOE MMs_CBOMCTBa> min/max <KOJHYECTBO> [<BBIpaKeHUE™].
Ananornyno exactly, HO mo/bKHO OBITH HE MEHee/He OoJsiee, YeM YKa3aHHOE
KOJIMYECTBO YKA3aHHBIX OTHOLIECHUM.

7. <nokanbHOE MMsA_cBoiMcTBa> value <mmrepan>. Bce 3K3eMIUIApbI, KOTOpbIE
CBSI3aHbl YKa3aHHBIM OTHOLIEHHUEM C YKa3aHHBIM CKaJIIPHBIM 3HAYECHUEM.

8. <wIpaxkeHuel> and/or <BeipaxkeHue2>. [lepeceuenne/00beTMHEHNE MHOXKECTB
BBIOpaHHBIX JK3EMIUIIPOB B paMKax BbIpakeHusil u Belpaxkenus2. Hampumep:

«ucnnen or [Ipoueccop»



9. not <selpaxxeHue>. MOXHO paccMaTpuBaTh Kak ONEpalMs JONOJHEHUS HaJ
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B pamMKax BblpaxxeHus. Hampumep: «not

Cwmaptdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKLHUH, COCTaBUM
3arnpoc JuIs nepBoro kiacca «HoBblil cMapTdon». ¥ 3K3eMIUIIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOIIEHWH «roj BBINYCKa», CBSA3BIBAIONIMX HMX C YHCIOM
MeHble 18 (s ynpouieHus: B EpBOM BapHaHTE 3alpoca PacCMOTPUM ToJl Kak
IBy3HauHOE uKciio). Ho, mpu 3TOM OJKHO OBITH XOTh OJIHO TaKO€ OTHOIIIEHUE
(ecii TakMX OTHOUIEHUH HET, TO HEJAOCTATOYHO MHGOPMAIMHU s TPUHSITHS
pemenus). Taxxke  dK3eMIUIsip  AokeH  Obith  THHa — «CMapThony.
COOTBETCTBEHHO, HEOOXOAMMBIA HaM 3ampoc JOJKEH OMNHUCHIBATHCS Kak
nepeceuenne 3 MHoxkecTB: «Cmaprdon and (roxg Beimycka min 1) and
(rox_seimycka only xsd:integer[>= 18])».

BrimmonnuB stoT 3anpoc Ha BkiIaake «DL Query», MOXHO YBUAETH, UTO
pe3yibTaTOB HE HANJEHO. BBIBOI OCHOBBIBAETCS Ha TEOPUM JAECKPUITHUBHBIX
noruk. OIHAKO, /Uil IOHMMaHUs BBIBOJA U JAIbHEHUIINX JNEWCTBUM, paCCMOTPUM
OPUYHUHBI IyCTOI'O PE3YJbTaTa B YIPOILIEHHOM BapUaHTE.

B OHTOJIOrMM OTHOCHTENBHO TOJa BBIIYCKA €CTh KaKk MHHUMYM
ytBepxaeHus «:SM-G965FZPHSER rdf:itype Cmaptdon; :roa_Beimycka 18». Jlus
TOTO, YTOOBI SK3EMIUISAP OBLT BEIOPAH B pe3yJibTaTax 3ampoca, He00X0IuMO, 9TOOBI
OH OTHOCWJICA K KaXJOMY U3 TPEX MHOXKECTB. YUWTbIBasi NPUBEICHHbIC
YTBEPKIAEHUSA, MOXKHO CAeNaTh BeIBOA, 4TO «:SM-G965FZPHSER» otHOCHTCS K
kinaccy «CmapTdon» u «roa_Bbimycka min 1». Ho, Henmp3st cnenatb HHUKakue
BBIBOJIbI OTHOCHUTENIBHO «roj_BhiMycka only xsd:integer[>= 18]». Y Hac
uH(popmaIms o ToM, 4To cymecTByer Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOpPOE€ YIIOBJETBOPSET OrpaHUYeHHs M (X >= 18), HO U3 3TOrO HENb3s
cesiaTh BBIBOJ, YTO IS JIIOOOTO X 3TO OrpaHMuYEHUE Bcerjaa BeimoiHsercs. [lpu
3TOM B pe3ynbTarhl 3ampoca «not (Cmaptdon and (ron Beimycka min 1) and

(ron_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMblii SK3EMIUISP TaKKe HE



Boiaer. T.e. mus «ron Beimycka only xsd:integer[>= 18]» npuUMEHHTENBHO K
JAHHOTO 3K3EMIUIIPY HE ObLI cliedaH BBIBOJ HHU O JIO)KHOCTH, HU O MCTHHHOCTHU
BbICKa3bIBaHUs. B 3TOM (TmipeamnosioxkeHne 00 OTKPHITOCTH MHUpPAa) COCTOUT E€Ile
0JIHa CyIlIEeCTBEHHAs pa3HuUIla ¢ 6a3aMu JaHHBIX.

OmHuM M3 BapUaHTOB PEIICHUS CIIOXKUBILICHUCS MPOOJIEMbl SBISETCS
BHECCHHE B OHTOJIOTUIO HOBBIX CBeAeHMM. Tak, eciu Obl 1 pacCMaTpuBaeMOro
AK3EMIUISIpa BBIMOJHAJIOCH OrpaHUYEHHME «:roj_Bbiycka exactly 1» (s
paccMaTpUBaEMOI0 3K3EMIUIIpa CYIIECTBYET POBHO OJHO OTHOUIEHUE «TOJ
BBIIIYCKa»), TO C YYETOM CYIIECTBOBAHUS TMOJXOJSIIETO TMOJ KPUTEPUU
OTHOILICHUSI YK€ MOXXHO ObUIO OBbI CjenaTh BBIBOJ O TOM, UYTO CYIIECTBYIOT

TOJIBKO TaKHW€ OTHOIICHUS. JTH CBCICHUA MOI'yT OBITH I[O6aBJ'IeHBI B pasaciic

«Types» sx3emmuisipa ¢ ucnonb3zoBanueM Bkiaaku «Class expression editor»

(puc. 21).

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

File Edit View Reasoner Tools Refactor Window Help

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

| Active ontology | Cntiies hndeuaIs by class ]DL Query TOntoGrafﬂ\

Annotafion properties Datatypes | Individuals 1 = ® SM-G96 | Object restriction creator Class hierarchy  Class expression editor | /|-
Classes Object properties | Data properties o ‘Data restriction creator ‘
Annatatons BN
5 T Ry [OA Buinycka exactly 1 1
X
@ Eqmos 9640 Annotations [
SM-GOB5FZPHSER
@ SM-G965FZPHSER-BAT
@ SM-G965FZPHSER-CAM-BACK ! !
@ SM-GO65FZPHSER-CAM-FRONT e — ey S S ot o =)
# SM-G965FZPHSER-DISP _ _
@ SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 Types . Object property assertions
# SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 @i praiyciasisol ——
& SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 1 GO65FZPHSER-BAT
@ SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 @ Cuagribon macte Exynos_9810
@ SM-G965FZPHSER-DISPRAS —)
Same Individual As G965FZPHSER-CAM-
BACK
®yacte SM-

Niffarant Indinidiale raccc7oueco nien

Ressoner aciive |v| Show Inferences

Puc. 21 Ucnonb3oBanue Bknaaku «Class expression editor» i qo0aBiaeHUs

uH(pOpMaIHU 0 IK3EMILISIpE

ITocne OTJIaAKH 3aIIpoca HGO6XOI[I/IMO I[O6aBI/ITB Kjacc. 9TO MOXKHO caciaTb

¢ ucnoJyib3oBanueM KHomku «Add to ontlogy» Ha Bkiagke «DL Query» (puc. 20¢)



WJIM CO3J1aB Kiacc U 3anojHuB noiie «Equivalent To» B ero onmcanuu (puc. 22).
PaccmoTpuM, Kak TaHHBIN KJIacC OMMUCHIBACTCS B TEKCTE OHTOJIOTHH.
:Hoserii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :ron_Bsimycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ]
[ rdf:itype owl:Restriction ; owl:onProperty :roa_Bsimycka ;
owl:minCardinality "1"*xsd:nonNegativelnteger | ); rdf:type

owl:Class ]

B goods (hitp://myontologies.com/goods) : [ZAD\educate\nocobua\OntologyProtege\resources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

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

Toeap ) CMapTHoH  HoBbIn_cMapTHOoH

| Active ontology | Entities | Individuals by class DL Query OntoCraf |

| Annatation properties __ |Datatypes  Individuals
Classes ject properties Data properties :
oo TR r=rag |Annotations | Usage

Asserted~

= @ Hosblli_cMapTdoH — http://myontologies com/goods#HoBI

Annotations
v @ owlThing
¥ PaspelweHue
t © Tosap
| v ® CmapTdon Equivalent To
.li::p:];bon and (rog_ssinycka min 1) and (roa_sbinycka only xsd:integer ....

> YacTb_toBapa

SubClass Of

General class axioms

Ressoner state out of syne with active ontology |V Show Inferences

Puc. 22 Tlpumep 3anonuenus noist «Equivalent To» B onrcanuu kiacca

Kak BumHo, wucnonp3yercs oTHomeHHe «owl:equivalentTo», koTopoe
MO3BOJISICT CJIeJaTh BBIBOJ, YTO €CIH JK3EMIUIAPHI OTHOCATCS K «OOBEKTY
ATOTO OTHOIICHHS, TO OTHOCITCS U K «CYOBEKTY». A B KaueCTBE «OOBEKTa»
BBICTYIIAET ITyCTOM y3eJ, SIBJSIOIINICS MepeceueHreM 3 IPyrux KJIaccoB, Kak
¥ TUTAaHHPOBAJIOCHh H3HAYAIIBHO.

JlomoJIHMM HaIMCaHHBIA 3ampoc I paObOTHI C TOJ0M, 3aJJaHHBIM B ITOJTHOM
dbopmare:

Cwmaprdon and (rox_seimycka min 1) and (roa_seimycka only (xsd:integer[>= 18,



<=25] or xsd:integer[>= 2018]))
Tax>ke cocraBuM 3amnpoc s kiacca «Kamepodon»:
Cwmaptdon
and
(uacth some ( Kamepa and (konnuecTBO OCHOBHBIX Kamep some xsd:integer[ >=
2]
and (KoJIMueCcTBO Meranukceneld OCHOBHOM Kamepsl some xsd:integer[ >= 12 ])
and
(pa3pemenue some (Pa3pemenue and
((pa3pemienue ropuszoHTaib some xsd:integer| >=
3840 ]) or (pa3pelieHre BEpTUKAIIb SOME
xsd:integer[ >= 3840 ])) and

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

)))

3aganus
1 CocTaBuTh 3ampockl sl ocTaBmUXcs rpynmn: «CMapTPoH 1jIsi GUIBMOBY,
«Urposoit cmapthon», «Cmaprdon mns noxomoB». Cozmate defined class mms
KaXKJIOM.
2 CdopmupoBaTh MHUHMMYM 5 rpymi (Ha OCHOBaHMM HMMEH MOAOOPOK Ha
pecypce wucTouHmke) misg kareropuit «HoyTOykm» m «XomomauabHUKW». s
KOKI0M W3 rpymnn chOpMHpPOBATH KPUTEPHHM BHIOOpA 3K3EMIUIAPOB M CO31aTh

defined class.

Hanucanue 3anpocos Ha si3bike SPARQL

B npensiaymeit pabote ObIIO HMPOM3BEAEHO OTHECEHHE HK3EMIUIIPOB K

rpynmnaM Mo OMpeAesieHHbIM KpuTepusim. [ns storo ucnonb3oBanuchk defined

classes u s3pik DL Query. JlaHHble HMHCTPYMEHTHl CHJIBHO paCUIUPSIOT



BO3MOXKHOCTH PpAacCyKJIeHHl B paMkax oHtojoruil. Opgnako, DL  Query
MPUMEHSIETCS. UIMEHHO B paMKaX pPacCyXJICHUW U UMEET s HEAOCTaTKOB, €CIlu
UCIIOIb30BaTh €ro TOJBKO JJIs MOJYyYEHUS! JOCTYyMa K SIBHO 3aJlaHHBbIM WIIH YXKE
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTMM:  MEIJIEHHOE  BbINOJHEHHE  (T.K.
UCIIOIb3YETCSl JIOTUYECKUH BBIBOJT); HEOOXOJAMMOCTh YUYUTHIBATh MOBEJACHUE MPHU
BbIBOJIC (Hampumep, 100aBlIeHUS B OHTOJIOTHIO «exactly» B mpouuioi pabGoThl);
HEBO3MOKHOCTh OMHCAHUS HEKOTOPHIX YCJIOBHUH (HampuMep, BEIOOP OTHOIICHUH, a
HE JK3EMIUIAPOB; BHIOOP psga XapakTepucTuk cMapTdona). [ToaTomy mms Takmx
3aa4d ucrnoib3yercsa apyrod sa3bik — SPARQL [8]. [laHHBIN SI3bIK MO3BOJISIET
BBIOUpATh U 100aBIATH CYIIIHOCTH B OHTOJIOTHIO, (hopMupoBaTh HOBEIM rpad RDF.
B nmamnom pabote OyayT pacCMOTpPEHBI TOJIHKO BO3MOKHOCTH BbIOOpa. S3BIK
CUHTaKcuueckn cxoxk ¢ SQL (M He TONbKO CHUHTaKcHyecku. B uvacTHOCTH, OH
TAaK)K€ OCHOBAaH Ha MPEAINOJ0KEHUM O 3aKpbITOCTH Mupa, B oramuue or DL
Query), mpuMeHsEeMBIM JUISl aHAJIOTMYHBIX 3a7ad B 0a3ax naHHbIX. [losromy (u
noroMy uyto SQL nomkeH ObITh yXe 3HaKoM oOy4yaemMbiM) C HUM OyayT
MPOBOJAUTHCS AHAJIOTUH.

Hust padotrel ¢ SPARQL B cucreme Protégé HeoOXonuMo akTUBHPOBATH
Bkiaaky «Window -> Tabs -> SPARQL Query» (puc. 23). Heo6xomumo
nonuMatb, 4to SPARQL u wmexanu3m paccyxiaenuii B Protégé paGotaror
HE3aBHUCHMO U HE BIUSAIOT Ha pe3yJIbTaThl pabOTHI APYT JIpyra. DTO 03HAYAET, YTO
HET BO3MOKHOCTH BBIOpATh 3K3eMIUIAPHI Kiacca «HoOBBIM cmapTdoH», KOTOpHIE
SBIIAIOTCSL BBIBEICHHBIMU. [Ipu 3TOM 3TO BO3MOXHO B paMKax, HampuMep,
oubnuorexu Apache Jena s si3pika Java.

[TepBonavyasibHO BbIOEpeM TiepBbIe 2 cMapThoHA U XAPAKTEPUCTHKU UX
KaMmep (KOJIMYECTBO KaMepa; METaluKCeNH; arnepTypa) 1 pacCCMOTPUM Ha MpUMeEpe

9TOro 3arpoca OCHOBHBIC CHHTAKCHUYCCKNEC KOHCTPYKIIUU.



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

File Edit View Reasoner Tools Refactor Window Help

<|~|®goods (http://myontologies.com/goods) -~ Search...
Active ontology | Entities | Individuals by class DL Query | OntoGraf | SPARGL Query |
PREFIX rdf: <http/fwww w3.0rg/1999/02/22-rdf-syntax-ns#> El

PREFIX owl: <http://www w3 .0rg/i2002/07/owl#=
PREFIX rdfs: <http/imww w3.0rg/2000/01/rdf-schema#=>
PREFIX xsd: <htip://iwww w3 org/2001/ XMLSchema#=
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate ’?object}|

subject predicate object o
0C0ODEHHOCTM_OCHOBHOI_KaMepkl rdfs:subPropertyOf csobogHoe
0CODEHHOCTV_OCHOBHOW_KaMepkl rdftype owlDatatypeProperty

ceoboaHoe rdftype
e19da698_a754 4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83 bb50 7538f84954dff sourceOntology

owl:DatatypeProperty
"1618122867"""<http/mww.w3.0rg/200 1/ XML
37228bc9_760d_494c_8f31_8588dc08ead6

Execute B

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

Puc. 23 Bxnagka «SPARQL Query» B cucreme Protégé (a — mosie BBOIa

3alrpoca, 0 — PE3YIIbTAThl 3allpOoCa; B — KHOIIKA BbIIIOJHCHUA

3amnpoca)

#CHavana NpuBOAUTCA OJIOK CTaHAAPTHBIX MPEPUKCOB AJIS TOrO, YTOOBI HE
3aMyChIBaTh TPOMO3IKKE UACHTU(DUKATOPHI 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#>

#Taxke HeoOXxoauMo M00aBUTH MpePUKC IJIs CO3JaHHOW OHTOJIOTHHU (ee
uaeHtudukarop oepercs ¢ BkIaaku «Active Ontology»)

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

#11ocne npedpukcoB uaet koHcTpyKius SELECT {nepemennsie |, koTopas
OIHUCHIBAET YTO OyJIeT BRIOpaHO B KauecTBE pe3ysbTara 3ampoca

#Bce nmepeMeHHbIe HAUMHAIOTCS € «?7» U TIEPEUYHCIIAIOTCS Yepe3 Mpooe

SELECT ?cmaptdon ?xkamepa_umcio ?kamepa MM ?kamepa_ar



#Jlanee uner kouctpykimsas WHERE { {Tpoiiku} }. Tpoliku 3anuchIBaloTCS
aHaoru4Ho cuHrakcucy Turtle, yTo MO3BOJISIET TaKkKeE UCTIOJIB30BATh PA3AEIUTENN
UMy G, ).

WHERE {

#BMecTo  OTAENBbHBIX CYIIHOCTEd MOTYT CTaBUTCA IE€PEMEHHBIE,
HauuHawmmecs ¢ «?». Ha HUX MOryT HaKIaibIBaTbCs YCIOBUS, OHHM MOTYT
BbIOMpaThCs B paMkax cnucka nojiei B «SELECT».

?cMapT(dOH :HacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJIMYECTBO OCHOBHBIX Kamep 7kamepa_YHcCIIo ;
:KOJINYECTBO METANMUKCEJIe OCHOBHOW KaMephl 7KaMmepa M ;
:arepTypa_OCHOBHOW KaMmephl 7KaMepa_ar |

#Jlanee wuper koHctpykuus ORDER BY, no3Bosstomas 3a1ath
COPTHPOBKY p€3yJIbTaTOB

ORDER BY DESC(?xamepa_amn)

#Jlanee wuper xonctpykuus LIMIT, OFFSET mno3Bonstomas 3anath
KOJIMYECTBO MPOITYyCKAEMBbIX 3aIMMCEH U KOJTUYECTBO BHIOMPAEMBIX

LIMIT 2 OFFSET 0

Kak BugHo, cTpykTypa 3ampoca cxoxka ¢ s3bikoM SQL (B ToM uucie

noctynHbel kKoHCTpYyKmn GROUP BY, HAVING), onnako comepkumoe OJIOKOB
paznuuaercs. OcHoBHas yacte — WHERE, pa3bepem noapoOHee ee BIIOKEHHbIE
KOHCTPYKITUH, KOTOPBIE OyAyT UCIOJIb30BATHCS B paMKax pabOThI:
1. Tpolika «cyObeKT npenukaT o0bekT». Ha MecTe KaK10ro U3 3JIEMEHTOB TPOUKHU
MOXET CTOATh KOHKpeTHbIM I[RI wmnm nurepan wnu nepemenHas. Ilo3Bosser
BbIOpaTh BCE TPOMKHU OHTOJIOTHH, MOAXOASIIME TOJ 3aJaHHYIO (3aJjaHHasi TPOMKa
UCIIOJIb3yeTCsl Kak Macka). Ilpu BbIOOpe: Ha MecTe NEpPEeMEHHBIX B 3aJaHHOU
TPOWKE MOXET CTOATH Ji00asi CYIIHOCTh B BBIOMpPAEMOW TpOWKE; JIUTEpasbl
JIOJDKHBI COBMAAATh M0 3HAYEHUI0, TUMY, s3bIKY; IRI Ha COOTBETCTBYIOIIUX MeCTaxX
JOJKHBI COBITA/IATh.

2. PaB,Z[eJII/ITCJII/I «» MCXKOY TpOﬁKaMH MOJKHO UHTCPIIPCTUPOBATH KAK ACKAPTOBOI'O



NPOU3BEACHUE, HO C YYETOM paBEHCTBA COOTBETCTBYIOUIUMX IEPEMEHHBIX.
Hamnpumep, «?cMaptdoH :KOA_NPOU3BOIUTENS ?7KOA» MO3BOJISET BBIOpaTh BCe
TPOMKHU, B KOTOPBIX MPHUCYTCTBYET OTHOIIECHHE «KOJ Mpou3BoauTtess». Ecnu B
OHTOJIOTUU 2 cMapTdoHA U TOJBKO y OJHOTO M3 HUX €CTh ATO OTHOIICHHE, TO
Oyznet BeiOpaHa | Tpoiika.

«?cmaptoH 9acTh ?4YacTb» TO3BOJISIET BBIOpPATh BCE TPOWKH, B KOTOPBIX
MPUCYTCTBYET OTHOIIIEHUE «4acTh». Eciiu B oHTONOTMU 2 cMapThOHA U Y KaXKJIOTO
U3 HUX TI0 5 "acTteid, To Oyaet BeiOpano 10 Tpoek.

Ecnu YIPOIIEHHO paccMoTpeTh MOPSJIOK BbIOOpA B pamKax
«?cmapThoH :KOA_MPOU3BOAUTENS 7KOJ . ?cMapTdOH :4acThb ?4acThy», TO OyaeT
cHayasna BblOpaHa 1 3amuchk mo mepBoil Tpoiike, 10 3amuceid mo BTOpou. [anee
oyner chopmupoBano 10 3ammceil kak Bce BapUaHThl COBMEIICHHMM JaHHBIX
3anucei. [locne ywero OyayT yaajlieHbl 5 3amuced, rie B paMKax OJIHOMMEHHBIX
NEPEeMEHHBIX «CMapT(OH» HE COBMAIAIOT 3HAUCHHUSI.

3. B pamkax Tpoek Tak)Ke MOTYT HUCIIOJb30BaThCs IMYCThIE Y3JIbI, OMUCHIBAEMbIC
aHAJIOTUYHO CUHTaKkcucy Turtle ¢ ucmonas3oBanueM «| |».

4. OPTIONAL { {Bnoxennas yacte where} }. [lo3BonsieT 3a1aTh BIOKCHHBIM
3ampoc, KOTOpbIM OyAeT UCHOIb30BaH TOJBKO MPU HAIUYUM PE3YJIHTATOB.
Hampumep, «?cmaptdon :xoa_mnpousBoauTens ?Kofd . 7cMapTHOH :4acTh 74acThb»
BbiOeper 10 3ammceil, ecnu B oHToJIorMH OyneT 2 cMapTdoHa U 5 yacted y
kaxaoro. Ho, ecnmm Oymer 2 cmaprdona m (0 gactedd y Kaxkaoro, TO HHKAKHX
pe3yJbTaToB BBIOPAHO HE Oyner. [Tpu TOM
«?cmaptdhoH :KOJI_TPOU3BOAUTEIS K0 OPTIONAL
{ 7cmapTdoH :9acTh 79acTh }» BbIOepeT Takxke 10 3amuceit B mepBoM cirydae, HO 2
3anucy Bo BTopoM (dacTh B pamkax OPTIONAL yuutsiBaThCcs HE OyAET).

5. FILTER({ycnoBue}). Ilo3BonsieT ocTaBUTh B paMKax BBIOpAHHBIX 3amucei
TOJIBKO TE, KOTOPBIE MOAXOIAT oJ YCJIOBHE. Hanpuwmep,
«?cmaptdon :rog_Beinycka ?rog FILTER(?rox > 18)» nmo3Bossier BBIOpaTh TOJIBKO
T€ Pe3yJabTaThl, IJ€ TOJl BblllycKa mo3gHee 18 (CTOMT yduUTHIBATH, UYTO €CIHU Y

cMapTdoHa 2 TaKMX OTHOIIEHHUS U Y OJIHOTO 3HadeHue Ooubiie 18, a y mpyroro



MEHbIIIE, TO caM cMapT(OH Bce paBHO OyAeT BbIOpaH, T.K. OJIHA U3 3aIlMCEl C HUM
oynet noaxoauts noxa ycinous). T.k. FILTER He siBnsieTcs Tpoikoi, TO mocie
HEro HET HEeOOXOAMMOCTH HCIOJb30BaTh pa3AeiHuTeNd. Takux KOHCTPYKIUH B
3ampoce MoOXeT ObIThb MHOXecTBO. B pamkax ycnoBuii FILTER wmoryr
UCIoNb30BaThca onepauun: &&, ||, <, >, <= >= = I!= Takxe MOryr
UCIIOJIb30BAThCSI BCTPOCHHBIE (DYHKIIMHU, HArlpuMmep, regex, isLiteral (cmucok Bcex
(byHKUUN 31€Ch TPUBOIUTHCS HE OYJIET M MOKET OBITh HalJIEH B JOKyMEHTAIUH ).
6. FILTER EXISTS { { Bnoxennas gacts where} }, FILTER NOT EXISTS

{ { Bnoxxennas yactp where} }. Cnenmansasie Buabl FILTER, koTopsie
OCTaBIISIFOT 3aIKCH, 711 KOTOPBIX BIOKEHHBIH 3aIIPOC BEPHYJI/HE BEPHYI

pEe3yJbTaTHL.

3Hasi OCHOBHBIE KOHCTPYKIIMM, COCTaBUM CJEAYIOIIHMI 3ampoc: BbIOOP
undopmaruu  (upeHTuduKaTop,  KOJA ~ NPOU3ZBOAUTENS,  KOHMUTyparus
MPOLECCOPa, EMKOCTh AKKYMYJISITOpPa, KOJIWYECTBO METAIUKCEIe OCHOBHOM
KaMepbl, TUaroHaidb PKpaHa) o Bcex cMmaptdonax He crapee 2018 roma ¢ «Super
AMOLED» skpanom.

Heob6xonumo yuuThiBaTh, YTO 4acTh UH(POPMAIMU MOKET OTCYTCTBOBATb,
HO TIpU O3TOM peE3yibTaT BCE pPaBHO JOJKEH OBITb MPEJACTABICH, 3HAYUT
HEO0OXOJIMMO HCIOJB30BaTh MHOXKeCTBO KOHCTpYKiui OPTIONAL. VYcnoBus Ha
ol W DJKpaH SBISIOTCS O00S3aTeTbHBIMH W CYIIHOCTH, HE HWMEIOIIHE JTOU
uH(pOpMaIK, HE JOJDKHBI BBIOMpAThCS. Y CIIOBUE HA dKpaH HAKJIAJbIBAECTCS Yepe3
MEXaHU3M TpOeK. YCIOBHE€ Ha TOJl JOJKHO YYUTHIBATb, 4YTO MOIJIO OBITh
nepeu3ganue cMapTdoHa M HECKOJBKO TAKUX OTHOIICHHWH. 3HAYUT HEOOXOIUMO
Win paboTaTh ¢ MUHUMAJIBHBIM T'OJIOM WM UCTOJb30BaTh KOHCTpyKIuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?xon ?koHurypamus ?auaroHanb ?€MKOCTh ?MII

WHERE {

#C TIOMOILIBIO ITYCTOTO y3J1a ONPEEIISIEM YCIOBHE, UTO BEIOMPAEMBbIi

UACHTUPUKATOP NOKEH ObITh "CMapTOH" WK ero moakiacc



?cmaptdon rdfitype [ rdfs:subClassOf* :Cmaptdon | .

#yCJIOBHE, YTO CBS3b 'TOJ BBIMYCKA" JOJKHA CYILIECTBOBAThH. Peann3zoBano
BJIO’)KCHHBIM yCIIOBUEM, YTOOBI B CIIy4ae HECKOJIIBKUX T'OI0B HE BHIOPATIOCH
HECKOJIbKO 3aIrucei

FILTER EXISTS {?cmapt¢don :ron_Bbinycka ?roj}

#yciioBre Ha "HOBU3HY'" TroJia BBIITyCKa

FILTER NOT EXISTS {?cmaptdon :roa_ssinycka ?roa2 FILTER(?roa2
<18 (?rog2 > 1000 && ?roa2 < 2018))}

#cuurtaeM, 4TO qUCIUIeH oauH. [ HeCKOJIbKUX BbIOepeTcs uH(opmanus
TOJIBKO O TOIXOISIINX

?cmaptdoH :yacTe ?auctuieit . ?aucruieit rdfitype :Jlucruieii .

#yCoBUE Ha TEXHOJIOTHIO U3TOTOBIICHUS SKpaHa

?aucme
1 :TEXHOJIOTUSL_H3rO0TO
BJICHHSI DKpaHa ?TeXHOJIOTHUS
FILTER((regex(?Texnomnorus, "super amoled", "i"))

#nonoaHUTEIbHAs BeIOMpaeMast nHpopmMarus (Ipu HaTUIHH)

OPTIONAL {?cmaptdoH :kKoa_NPOU3BOAUTEIS KO }

OPTIONAL {?cmaptdon :gacTs ?mporr . ?mpoiy
rdf:type :Ilpoueccop . 2mpoir :koHDUrypamus_mnpoieccopa ?KoHpuryparus }

OPTIONAL {?nucnneit :quaroHaib_3KpaHa ?1MaroHab |

OPTIONAL {?cmaprdon :9acTh ?aKkyM . 7aKKyMm
rdf:type :AKKyMyJsITOp . 7aKKyM
<http://myontologies.com/goods#eMKocTb akkymysaTopa MA*u> 7eMKOCTb }
OPTIONAL {?cmaptdoH :yacTh 7Kamepa . 7kamepa

rdf:type :Kamepa . 7kamepa :KOJIUYECTBO MeETaluKceIed OCHOBHOM Kamepbl ?Mil

P

3aganus

CdopmupoBaTh 3arpochl:



1 BBIOOp Bcex cMapThoHOB W uHPOpMAIMM O HHUX (AHAJOTUYHOU
OMHUChIBaeMOM B paboTe) ¢ akkymysisiTopoM He MeHee 500 MA*y

2 BBEIOOp BCEX BApHAHTOB OJOKOB KaMep CMapTPOHOB ¢ WX HHGPOpMAIHEH
(amepTypa, KOJIMYECTBO Kamep, IPOU3BOJUTENb, METANMKCENU, pa3peuIeHue
BHJICOCHEMKH )

3 BBIOOp BCEX BApUAHTOB MOJYJIEH 2KpaHOB ¢ MX MH(oOpMmaiumen (auaroHanib,
paspenieHue, MIOTHOCTh MUKCENeH, TEXHOJIOT S U3TOTOBJIEHUS HKPaHa)

4 BbIOOp TepBbIX 10 HOYTOYKOB € HMX XapaKTepUCTHUKAMU: KOH(HUTypauus
MPOIIECCOPA, TAKTOBAsl YacTOTA, AUArOHANIb SKpaHa, pa3pelICHHUE SKpaHa, pa3Mep
ONEpAaTUBHOW MaMsTH, pa3Mep HocuTeds uHGOpMalMU, TUI HOCHUTENs

uH(pOpMaINH, CIIICOK Pa3beMOB

Hanucanue npaBui ¢ ucnosb3oBanueM sisbika SWRL

B pamkax mocnemneir paboTel HE0OX0AMMO CHOPMHUPOBATH B OHTOJIOTHH
npaBuiia, KOTOPBIC IMO3BOJISIT, YYUTHIBas OCOOCHHOCTH NpEeAMETHON o0JacTu,
dbopMHupoBaTH BBIBEJEHHBIC OTHOIICHMs. [[s1 mpuMepa paccMOTpUM TIPABUIIO,
KoTopoe OyJeT oTMeudaTb CBEACHUS 00 akKymynarope cMmapTdoHa Kak
COMHUTEJIbHBIC, €CIIU 3asABJICHHOE BpeMs pabOTHI B PeKUME Pa3roBopa MpeBbIIIaACT
«EMKOCTb aKKyMyJisitopa / 250».

SWRL [9, 10] no3BosisieT COCTaBIATh MpaBuia, SBJISIOIIMECS UMILUTMKAIIUEH
MEXKY TMPEANOChUIKON U cieAcTBHEM. [locnme 3amycka MexaHW3Ma pacCyKACHUN
OHTOJIOTHS OyJeT U3MEHSThCS B COOTBETCTBUM C OJTHUMH TPABUIAMHU.
[IpeanoceuikaMu U CIAEACTBUSIMU SIBJISIOTCS BBIPQ)KEHHSI Ha OCHOBE MPEUKATOB (B
TOM YHCJI€ CO3/IaHHBIX B paMKax OHTOJOruil). PaccMoTpuMm CcHHTakcuC Ha
npuMepax:

1 Cwmaptdon(?x). O3navaet ?x rdf:itype :Cmaptdon (?X aHanorunyeH
nepeMeHHbIM B si3bike SPARQL)
2 gacTh(?X, ?p) — o3HayaeT ?x :yacth ?7p. Takum oOpa3zoM MOXKHO 3amucaTh

peIuKaT Ha OCHOBAHUH JI000TO co3aanHHoro data uimm object property.



3 Cwmaptdon(?x) » gacts(?X, 7p). onepanus «and» 3aMUChIBACTCS KaK «"».
4 Cwmaptdon(?x) » yactb(?X, 7p) -> saBusgercs_4actbio(?p, 7X). Onepanus
UMIUTUKAIMH 3alHChIBAETCS KaK «->«. J[aHHOe MpaBMIiIO ONpeaensieT akCuOMY O
TOM, YTO €CJIU 7X SIBISETCS CMApPTPOHOM U COACPKUT YaCTh 7P, TO TAKKE MOKHO
CKa3aTh, 4TO ?p fABIsgeTCs YyacThio ?X. [TomoOHOE npaBuiio renepupyercs
aBTOMATUYECKU B COOTBETCTBHH C MoJieM «inverseOf», KoTopoe Mbl yKa3bIBaJIU B

IPOLUIBIX paboTax.

s BCTPOCHHBIX IIPEIUKATOB [9] OoynyT HEOOXOIMMBL:
swrlb:lessThanOrEqual(?x, ?y) (?x mensbIie unu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x crporo mensbiie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Oosbiie wumu
paBHo  ?y;  swrlb:greaterThan(?x, ?y) (?x cTtporo  Oomneuie  ?y);
swrlb:divide(?x, ?y, ?7z) (B 7x pe3ynbTaT onepamuu ?y/?z).

JIist OTNagku YCIOBHBIX YacTe MpaBUI MOMKET HCIIOJIb30BATHCS SI3BIK
SQWRL [11]. B pamkax Hero OyJeT HCIOJB30BAThCS TOJBKO MPEIUKAT
sqwrl:select(?x, ?y, ?z, ). OH mO3BONSET OTOOPA3UTHh IMONH30BATEIIO BCE
MEPEUUCTIEHHBIE CYITHOCTH, JUIsl KOTOPBIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
00pa3zoM MOXKHO MTPeoOpa30BaTh MPABUIIO B aHAJIOT 3aMpoca U MPOBEPUTH, YTO OHO
MPUMEHSIETCS /TSI 3aTUTAHUPOBAHHBIX CYITHOCTEH.

Chopmupyem SQWRL mnpaBwio mo 3agaHHBIM B pabOTe KPUTEPHUSIM:
«Axkymynstop(?a) A E€MKOCTh_aKKymyJsarop MA d(?a, V) A
BpeMsi_paboTel_B_pexume paszroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MmeHnHO Takue 3amucu o
AKKyMyJisiTOpax OyJayT oOTMedYaTbCcsl COMHUTENbHBIMH. UTOOBI TIPOBEPUTH
KOPPEKTHOCTh YCJOBHI JAaHHOIO TMpaBWia CJeAyeT pPacCMOTPETh JUIsl KaKHX
AKKyMYJISITOPOB 3TO MpaBujio Oyaer cpadarbiBaTh (BBIOpATh HIAECHTU(UKATOP
AKKyMYJISITOpa, 3asIBJICHHOE BpeMsi paOOThI ¥ BRIUUCIEHHOE BpEeMs pabOThI).

Jns gocryna k SQWRL HeoOxonumo akTuBHpoBaTh BKiIaaky « Window ->
Tabs > SQWRL Taby (puc. 24). [lanee Heooxoaumo co3aaTh mpaBmio (puc. 240)

U BBECTH ero Teio (puc. 258). Jlanee HE0OXOIMMO BBIACIUTH MPABUIIO U HAXKATh



KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne storo pesynbTaT pabOThl MOKHO

YBUJIETh Ha BKJIQJIKE, COOTBETCTBYIOIIEH MMEHU TpaBmiia (puc. 25r).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocoBua\OntologyProtege\resources\goodsv1.owl]

File Edit View Reasoner Tools Refactor Window Help

@ goods (http://myontologies.com/goods) ~| Search...
DL Query x| OntoGraf x | SWRLTab x| SQWRLTab = | SPARGL Query
Active ontology - x| Entities * | Individuals by class
Name Query Comment
S1
S3

6
New Edit | Clone  Delete

SQWRL Queries |OWL 2 RL S3 \
The SWRLAPI supports an OWL profile called OWL 2 RL and uses an OWL 2 RL-based reasoner to perform querying.
See the 'OWL 2 RL' subtab for more information on this reasoner.

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

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

Run

To use the click > Start v/ Show

Puc. 24 Bxnagka SQWRL B cucteme Protégé (a — cmucok co3gaHHbIX MPaBUIL; O —
KHOIIKY CO3/IaHMsI HOBOTO MPaBUWJIa U PEaKTUPOBAHUS BBIJICIEHHOT0; B — KHOIIKA
3aImycKa BRIOPaHHOTO MpPaBHIIA)

Y06eauBIIKCh B KOPPEKTHOCTH YCIOBHOW YaCTU MPaBHIIa, MOXKHO TIEPEHECTH
ero B cnucok SWRL npasun (Window -> Tabs -> SWRL Tab) u usmenurs ero
3akroueHue. Ha panHoM Bkiagke yxke otoOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHM OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM HU3MEHUTH MPaBWIO U
OTMETUTh €r0 aKTUBHBIM WJIM CO3/1aTh HOBOE. Y CJIOBHAs 4acTh MpaBUia OCTAETCS

NpexxkHe, a 3akimoueHueM Oyner sBisiThea «ComuuTensbHO(?a)»  (Takxke

HEO0OXO0JIMMO CO3/1aTh COOTBETCTBYIOIIUM KJacc).



Name

F=4

Is3
Comment
pLad |
Active| Status

|ok

S1 KKyMYNATOP(?a) * eMKOCTb_aKKymynaTop_MA_u(?a, ?v) * BpemA_paboTbl_B_pexume_pasroBopa(?a, ?t) *

swrib:divide("2tr, v, 250) ~ swrib:greater | han(2t, 2tr) > sqwrl:select(?a, tr, 2v)
B

Ech...

|
I'E

Cancel Ok Delele

SQWRL Queries |OWL 2 RL | S3 |

a
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v Show @

Puc. 25 Bximanka SQWRL B cucreme Protégé (a — 0kHO perakTUpOBaHMSI MPABUIIA;
0 — uMs IpaBuUIIa; B — TEJIO MPABUJIA; T — PE3YJIbTATHI BBINIOJHEHUS MTPaBUIa; 1 —
KHOIIKA [epe3anycKa NpaBuiia)

Teneppr HEOOXOAMMO 3alyCTUTh MPaBUIIO, MPEABAPUTEIHLHO 3arpy3uB

MOHSATHUS U3 OHTOJIOTUU (puc. 260, puc. 26B).

a Name Rule Comment
v 81 Arkvmynatop(?a) * eMKoCTe akkymvnATop MA u(?a, ?v) * Bpema pabo..
S3 AKKYMYNIATOD(7a) * eMKOCTE akkymvnATop MA u(?a. 7v) " Bpema pafo...

New

a 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 milisecond(s).

Look at the 'Inferred Axioms' tabtoﬁsee the inferred axioms. ; r

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bkinagka SWRL B cucteme Protégé (a — akTHBHOCTH MpaBuia; 6 — KHOIIKA
3arpy3Kd MOHSATHI/aKCMOM U3 OHTOJIOTHH M CTIMCKa MPaBWJI; B — 3aIlyCK BHIBO/IA HA

OCHOBC ITpaBHJI; I' — BHCCCHHUC BbBIBCACHHBIX MOHSITHUH B OHTOJIOTHIO, I — CIIMCOK



BBIBEJICHHBIX MTOHSATHI; € — HACTPOHMKHU BHIBOJIA)

[Tocne »TOro MOXKHO O3HAKOMHUTHCA C BBIBEJECHHBIMU aKCHOMaMH (puC.
26.1). B ciyyae HacTpoek mo ymonadaHuto ux Oyaer 6osbiie 100. 310 cBsI3aHO ¢
TEM, UTO BBIMOJHSIETCS MHOXECTBO CTaHJIAPTHBIX TMpaBWi (HAIpUMeED,
dbopMupoBaHWE HOBBIX OTHOIICHHN B COOTBETCTBUHU C omucaHuem «inverseOf»).
Jlist Hamero npuMepa 3To HeoOsA3aTenbHO. [loaTomy MoxHO Ha Briagke «OWL 2
RL -> OWL2RL Control» BbIKJIFOUHTH BCE TaOIHIBI CTaHIAPTHBIX MpaBui. 1locie
ATOTO B BBIBEACHHBIX aKCHOMaxX OCTaHYTCS TOJBKO aKCHOMBI, IOJYYEHHBIE C

HCITIOJIb30BAHUECM CO3AaHHOI'O ITpaByJIa.

3ananus
1 ChopmupoBaTh MUHHMYM S5 TpaBui, BBISBISIONIME COMHUTEIbHbBIC
ONMCAHUS PA3IUYHBIX XapaAKTEPUCTHUK.
2 CdopmupoBaTh TpaBUIIO, KOTOpPOE€ B 3aBUCUMOCTH OT €MKOCTHU
AKKyMYJIAITOPA, TAaKTOBOM 4YaCTOTBI IIPOLECCOPA, PA3PEIIEHUs] BKpaHa U €ro
JquaroHanu oynet GopMHpOBaTh MPUMEPHOE BpeMsi aBTOHOMHOM paOOThl HOYTOYKa

B peXXHMMax: Urpa, padora, 0’KHUJIaHuE.

IIpakTnuyeckue padorsi 6.

Pa3zpaboTka y4eOHOI SKCIIEPTHOM CHCTEMBI.

Bonpocs! (koMneTeHUMH, HABBIKH) J1JI1 OCBOCHUSA:
7. I3y4nth npuMeEpBbl MOCTPOCHUS IKCIIEPTHBIX CUCTEM.
8. Hayuutbcs co3naBaTh U pejakTupoBaTh 06a3y 3nanuit JC.

9. HayuuThcsl peasin30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teopernyeckas 4acTb
DkcneprHas cuctéma (DC, aHri. expert system) — KOMIBIOTEPHAS CUCTEMA,
CrocoOHasi 4YacTMYHO 3aMEHUTh  CIEHUAIUCTA-3KCIEPTa B Pa3pelIeHHU

npobnemHoit  curyauur. CoBpemeHHble OC  Hayanu  pa3paldaTbiBaThCs



HCCIIeIOBATENsAIMU HUCKYCCTBEHHOTO wuHTe/iekta B 1970-x romax, a B 1980-x
MONYyYMI KOMMeEpYecKoe MojakpervieHue. [IpeamecTBeHHUKaMU 3KCIEPTHBIX
cucteM Obutn mpemioxensl B 1832 romy C. H. KopcakoBbsiM, co3maBmuM
MEXaHUYECKUE YCTPOWCTBA, TaK Ha3bIBAEMbIE «UHTEJUIEKTYyaJbHbIE MAIIUHBDY,
MO3BOJISBIIME HAXOAWUTh PEIICHUS MO 3aJaHHBIM YCIOBHSM, HaIlpUMep,
OTpeseNATh Haubosee MOAXOAAIIME JIeKapCcTBa MO HaOJII0JaeMbIM y MalMeHTa
cuMInToMam 3a00JIeBaHMUS.

B undopmaruke sKcmepTHBIE CHUCTEMBI PACCMAaTPUBAIOTCA COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmit (b3; anrn. knowledge base) B undpopmaruke u
MCCIIEJIOBAaHUSIX UCKYCCTBEHHOTO MHTEIJIEKTa — 3TO 0cOo00ro poja 0a3a JaHHBIX,
paspaboTaHHast JUIsl ONEPUPOBAaHWSA 3HAHMSIMHU. ba3za 3HaAHUW  COIAEPKUT
CTPYKTYPUPOBAHHYIO MH(OPMAIINIO, MOKPHIBAIOIILYIO0 HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL WCTOJBb30BaHUA KHOEPHETUYECKUM YCTPOMCTBOM (MM YEJIOBEKOM) C
KOHKpeTHOM uenbto. CoBpeMeHHble 0a3bl 3HaHUM pabOTalOT COBMECTHO C
CUCTeMaMH ToWcka HWH(OpPMAMK, HWMEIOT KIACCU(UKANMMOHHYIO CTPYKTYpPY
(xmaccudukanus (kmaccudunmpoBanue) (0T nat. classis — paspsn u nar. facere
— JienaTtb) — OCOOBIN clly4ail MPUMEHEHUs JIOTUYECKOW Olepaluu AeJICHUS
o0beMa MOHSATHS, MPEACTABISIIOUIMI COO0W HEKOTOPYIO COBOKYMHOCTbH JEJIECHUN
(lefleHne HEKOTOpOro Kiacca Ha BUJBL, JENEHHWE 3THX BUIOB U T.A.) U (dopmar
NpeCTaBICHUS 3HAHUU (TIpEICTaBICHHE 3HAHUH — BOIPOC, BO3HHUKAIOMIMKA B
uHpOpMATHKE — C MOAOOPOM TPEACTABICHUS KOHKPETHBIX M OOOOMIEHHBIX
3HaHWM, CBeJIeHUI 1 (HaKTOB JUIsl HAKOIJIEHUsI 1 00paboTku nHdopmaimu B IBM.
['maBHas 3agada B HWCKyccTBeHHOM wuHTemiekre (M) — HayduThes XpaHUTH
3HAHUS TaKUM 00pa3oM, 9TOOBI MPOTPAMMBI MOTJIM OCMBICIIEHHO 00pabaThIBaTh X
U JIOCTUTHYTh T€M MOJ00HS YEIOBEUECKOT0 MHTEIIICKTA).

[TonHoueHHbIE 0a3bl 3HAHUM coAepkKaT B ceOe HE TOJNBKO (PAKTHUECKYIO
uHdoOpMaIMIO, HO W TpaBWiIa BHIBOAQ, JIOMYCKAIOIIME aBTOMATHYECKHE
YMO3aKJIIOYeHHUS O BHOBH BBOJUMBIX (PakTax M, KaK CJIEJICTBHE, OCMBICICHHYIO
o0pabotky wuHpopmanuu. OO6macTh HayK 00 MCKYCCTBEHHOM HHTEIIJICKTE,

H3ydaromiasi 0a3pl 3HAHWH W MCTOJbI pa6OTI>I CO 3HaHMWsAMH, HA3BIBACTCA



WH)XCHEpUEW 3HaHWW) KaK MOJENM TMOBEICHUS SKCIEPTOB B OIPEICICHHON
00J1acTH 3HAHMI C WCIOJIL30BaHUEM MPOLEIYP JOTHYECKOTO BBIBOJA U MPUHSITHUS
perieHuii, a 6a3pl 3HAHU — KaK COBOKYITHOCTH (PAKTOB M MPABUJ JIOTUYECKOTO
BBIBOJ/IA B BHIOPAHHOMW MPEAMETHOM 007aCTH ACSITEIBHOCTU. B MHCTpyMEHTaIbHYIO
CHUCTEMY BXOJSAT MOMHMO OINKMCAHHOM BBIIIE AKCHEPTHOU OOOJIOUKH IporpaMma-
penakTop 0a3 3HaHUIN | MPOTrpaMMa JJIOTUIECKOTO BBIBOJIA.

Imanwvt pazpadomKu IKCHEPMHBIX CUCEM:

1. Uoenmugpurxayus.

Onpenenenue y4YaCTHUKOB M HX pOJIEM B TMPOIECCE CO3MaHUS U
AKCIUTyaTalluu SKCIIEPTHOU CUCTEMBI.

B npouecce co3maHus  AKCHEPTHOM CUCTEMBI MOTYT  y4acTBOBAaTh
CHEAYIOUIUE CHEUUATUCThI: UHKEHEPBl MO 3HAHUSAM, SKCHEPThL, ITPOTPAMMHUCTHI,
PYKOBOJUTENb MPOEKTA, 3aKa3uuKu (KOHEYHBIE Mojk3oBaTenu). [lpu peannzanuu
CPaBHUTEIBHO MPOCTHIX SKCHEPTHHIX CHUCTEM MPOTPAMMUCTOB MOXKET U HE OBITh.
Ponp wumHXeHepa 1O 3HAHUSM - BBIY)KUBaHUE MNPO(ECCHOHAIBHBIX 3HAHUM U3
HKCHEPTOB M MPOEKTUPOBaHME 0a3bl 3HAHUW SKCIEPTHON CHUCTEMBI U €€
apxuTekTypsl. [IporpamMmMuct HeoOXOAUM TpH pa3pabOTKE CIEHUATUZUPOBAHHOTO
JUIT  JTAHHOM OSKCIEPTHOM CHUCTEMBI MPOTPaMMHOr0 OOECHedYeHHus, Kora
MOIXOMSIIET0 CTAaHAAPTHOTO (Hampumep, OOOJOYKH IS CO3/IaHUS SKCIEPTHOU
CUCTEMbI) HE CYIIECTBYET WJIM €ro BO3MOXXHOCTEW HE JOCTATOYHO U TpeOyroTCs
JOTIOJTHUTEIIbHBIE MOYJIH.

B mpomecce »skcmilyatauuy MOTYT MHPUHUMAaTh Y4YacTUE€ KOHEUYHbIE
MOJIb30BATEIIN, SKCIIEPThI, AIMUHUCTPATOP.

Ha sTom sTamne pa3paboTyuk J0KEH OTBETUTH Ha CIICTYIOIINE BOPOCHI:

- Kakoii knacc 3aa4 1oKHA peliaTh SKCIEepTHAsE cucteMa?

- Kak 3Tu 3a1aun MOTyT OBITh OXapaKTEPU30BaHbI UIIA OMPECICHBI?

- Kakue M0OKHO BBIICINUTH OA3a0a4H?

- Kakne ucxoanple JaHHbBIE JTOTAKHBI UCTIOJIb30BATHCS JISI PEIICHUS?

- Kakue moHATHs ¥ B3aUMOCBSI3U MEXy HUMU UCIIOJIB3YIOTCS ITPU PELICHUN

3aJa4un 3KCHCpTaMI/I?



- Kakoii Bug uMeer pelenue, U Kakue KOHUETINU UCITOIb3YIOTCS B HEM?

- Kakue acrexTsl onpiTa SKCHepTa CyIeCTBEHHBI I PEIICHUS 3a/1aun?

- KakoBa npupo/ia u 00beM 3HaHUM, HEOOXOUMBIX JJI PELICHUS 3aa4u?

- Kakue npensitcTBHs BCTpeUaroTCs MPY PeIIeHnH 3aaa4?

- Kak 3T momexu MOTyT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayusi.

Ha stoMm aTane pa3paboTyuk J107KEH OTBETUTh HA CIICYIOIINE BOTIPOCHI:

- Kakue Turel JaHHBIX HY>KHO UCIIOIb30BaTh?

- UTo M3 TaHHBIX 33/1aHO, @ YTO JAOJHKHO OBITh BHIBEICHO?

- ImeroT 51 moj3a1aun HAaMMEHOBAHUS ?

- MmeroT i cTpateru HaMMEHOBAHUS ?

- Hmerorcss M sICHBIE YAaCTUYHBIE TUIOTE3bl, KOTOPHIE IIUPOKO
UCITOB3YIOTCS ?

3. ®opmanuzarusi.

4. Peanu3aiiysi NpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTrpoBaHue MPOTOTUITHON BEPCHUH.

Ha3nauenue, 603moxycHocmu u HPpUHUUR  padomevl  0ANECOBCKOU
cmpamezuu OUEeHKU 6b160006

baitecoBckasi cTpaTerusi OIIEHKM BBIBOJAOB - OJHA U3 CTPATETHUid,
MPUMEHSIEMBIX JJIsI OLEHKH JTOCTOBEPHOCTH BBIBOJOB (HANpUMeEp, 3aKIIOYEHUMN
MPOIYKIIMOHHBIX TIPABUII) B AKCIEPTHBIX cucTteMax. OCHOBHas ujes 0aiecoBCKOU
CTpaTeruu 3aKJIF0YaeTCs B OIIEHKE BEPOSTHOCTH HEKOTOPOTO BBIBOJIA C YUETOM
(hakTOB, MOATBEPKIAIONINX WIJIM OMTPOBEPTAIONTUX 3TOT BHIBO/I.

BeposiTHOCTh ~ OcyliecTBiieHHsT HeKol runoressl H npu  Hamuuuu
ONPENICIICHHBIX MOJATBEPKIAIOIINX CBUIACTEILCTB E BBIYUCISETCS HAa OCHOBE
anPUOPHON BEPOSITHOCTU ITOW THUIOTE3bI 0€3 MOJITBEPKAAOIINX CBUICTEIBCTB U
BEPOSITHOCTEN OCYIIECTBIICHUSI CBUIETEIBCTB MPH YCIOBUSIX, YTO TUIOTE3a BEpHA

WJIM HEBEPHA.



3nauenus P(E/H) u P(E/meH), mnoncraBnenneie B Teopemy baiieca,
MO3BOJIIOT BBIYUCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXO0J]a, T.€. BEPOSTHOCTD,
CKOPPEKTHPOBAHHYI0 B COOTBETCTBUM C OTBETOM IIOJIb30BATENIl Ha JAHHBIN
BOIIPOC:

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

WIH

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

IIpumep npumenenus 6aiieco8cKol cmpame2uy OYeHKU 8b160008

B skcrnepTHBIX cucTeMax JijIsi COCTaBJICHUS MPOTHO30B MOTO/IbI BEPOSITHOCTh
OISl Ha CIEAYIOIIMN JIeHb OMpEAeNSIETCs C y4eTOM TpeX (DaKkTOpoB: BeETEp,
BIIQKHOCTh, 00JayHOCTh (B JeHb HaOmioaeHus). 3a 173 mua (u3 Humx 53

I[O}KI[JII/IBBIX) HAKOILUICHBI CTATUCTUYCCKUC JaHHBIC, IIPUBCACHHLIC B Ta6J'II/II_IC.

Konunyectso
KonnuecTso cnyyaes
g cNy4Yaes norogpbl
MNoroaa B AeHb [OMONBOM
6e3 ocagkos
HabaaeHUA noroApl .
. Ha cneayroLImic
Ha cneayroLmMi AeHb
[EeHb
CnaOuwrit 19 52
Betep YMepeHHBbII 23 44
CunpHbII 7 24
Bricokas 35 18
Braxnaocte | Cpennsisa 12 42
Huskasg 6 60
ScHO 5 83
O6naunoctes | OOmauHO 8 27
[TacmypHO 40 10

[IpuBeneHHbIC B TabJMIle JaHHBIC O3HAYAIOT, HANPUMEp, CICAYIOIIee: 3a
nepuo Habmonennii (173 mus) cnadbeiii Betep Habmogancs 71 nenp (71=19+52).
B 19 cnyvasx Ha cineayronuil 1eHb morojaa Obuia JOXKIJIMBOM, B 52 ciiydasx - 0e3
OCaJKOB.

B Hekoropelii neHp HaOMOmaeTcs Cienyromas MOorojaa: CUJIbHBIA BeTep,
BBICOKAsl BJAXHOCTh, 00JlauHO. TpeOyercss HAWTH BEPOATHOCTH JOXKIJIUBOU

MOTr0/1bl HA CIEAYIOIINN IEHb.



B nanHOM ciiydqae B KadyecTBE THUIIOTE3 PACCMATPUBAIOTCS COCTOSHUS
norojasl Ha cnenyromuid genb: H1 - goxnp, H2 - moroma 6e3 ocaakos.
CBUAETENECTBOM 3/I€Ch SIBIISIETCS COUETaHUE TpeX (PaKTOPOB, XapaKTEPU3YIOIIUX
NOro/y B JIeHb HAONIOACHUS: BETEP, BIAKHOCTh UM OOJAYHOCTH (MOXHO CKa3aTh,
YTO B JAHHOM CJIyya€ HWCHOJB3YIOTCS TPU CBUACTEIBCTBA); O0O3HAUUM OTH
dakroper kaxk E1,E2, E3. O6o3nHaunm HaOmogaeMoe couyetaHue (HakTopos
(CUIIBHBIN BeTEp, BHICOKAS BIAXKHOCTh, 00J1a4HO) Kak coObITHe E.

OnpenenuM BEpPOSTHOCTH, HEOOXOMWMBIE [JII pPacyeToB MO (GopMyIie
baiieca. AnpuopHBbIE BEpPOSTHOCTH THUMOTE3 (TO €CTh BEPOATHOCTU JOXKAS U
norojibl 6€3 ocaaKoB, 0e3 yuera HaOJIr0/1aeMOT0 COCTOSIHUS TTOTOJTbI):

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

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

Habnromaemoe cBUIIETENBCTBO (COCTOSIHME TOTOJbI B JIEHb HAOJIOJEHUS)
MPEICTaBIAECT COOON coueTaHue TpeX COOBITHH, HAOII0JaeMbIX BMECTE: CUIILHOTO
BETPA, BHICOKOM BJIAXKHOCTH M 00Ja4HOCTH. CunTasi 3T COOBITUS HE3aBUCUMBIMU
(TO ecTh cuuTas, HalpuMep, YTO BIAXKHOCTh HE 3aBUCHUT OT OOJIAYHOCTH, U T.I.),
MO>XHO HaWTH YCJIOBHBIE BEPOSITHOCTH CBHUECTEJIHCTBA MO (OpMYJie YMHOXKEHUS
BEPOSATHOCTEH:

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

HatimeM Beau4rHBI, HCOOXOIUMBIE JIJIT IPUMEHEHUS (POPMYJIIbI YMHOKCHHUS
BEPOSATHOCTEH:

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 TEKYIIMHA JICHb
HaOJII01aeTCsl CWIbHBIA BeTep, NpPHU YCIOBUHM, UYTO CIEAYIOIIUN JeHb OyJer
JOXKIJIMBBIM. JTa BEJIIMYMHA [IOKA3bIBAET, HACKOJBKO dYacTo HalIogaercs
CWIBHBINA BETEP B JHU, MPEIIICCTBYIONINE TOXKIIUBON MTOTO/IE.

[ToacraBnsist HailieHHbIE BETMYMHBI B JOPMYITy YMHOKEHUS BEPOSTHOCTEM,

IIOJTyYUM:



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

3necp, nHampumep, BenumumHa P(E/H1) - BepostHOCcTh HabmomaemMoro
COCTOSTHUSI TIOTOJIBI (CHJIBHOTO BETpPA, BBHICOKOW BIIAXKHOCTH W OOJIAYHOCTH) TIpU
YCJIOBHH, YTO CIACAYIOIIHUHA IEHb OyIeT JOKTUBBIM.

[Ipu mocTpoeHUM HKCIEPTHBIX CHUCTEM YacCTO HCIIOJIb3YIOT BEPOSTHOCTHBIN
noaxoa. Cocrapisisi 0a3y 3HaHHM, MPUMEHSIOT SKCIIEPTHYIO MATPHUILy, UMEIOITYIO

CIEIYIOIINN BUA!

HabnwgeHua | 3HavyeHme «ga» | 3HayeHue «HeT»
1 a b
c d
10 S t
Homepa 1, 2, ..., 10 cooTBETCTBYIOT BOmpOocaM 3aJaHHOW MPEIMETHOU
obmactu, OykBHI @, b, ..., t B MacCHBe 03HAYalOT BO3MOXKHBIC BapHUAHTHI OTBETOB.

Marpuiia 1omKHa COIepKaTh BCE 3HAHUS DKCIIEPTA MO JAHHOMY MPEIMETY.

OO6macTp 3ampocoB - Ta 00JaCTh, B KOTOPOM DKCIEPTHAS CHUCTEMA JIOJDKHA
OBITh PKCIIEPTOM.

Bo3MoxHble BapuaHThl OTBETOB B  OKCHEPTHOM  MaTpUIE HOCAT
BEpOSITHOCTHBIN xapaktep. Onu 3amatorcst yuciaamu oT 0 mo 1. Eciam coOwithe
HaBEpHsIKA JIOHKHO MPOU30MTH, TO BEPOSTHOCTH €ro mosiBiieHus paBHa 1. Ecnu
COOBITHE HE UMEET II1aHCa MPOU30UTH KOTJa-TM00, TO BEPOATHOCTh €0 MOSBJICHUS
paBHa 0. Ecnu ke coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30NTH, TaK U
HET, TO BEPOSITHOCTh ero mnosiejieHus paBHa 0,5. Bce ocranbHble BO3MOXKHBIC
CJy4yad JIeXaT B YKa3aHHOM JIHana3oHe.

[Tpumep:

3aBTpa OyJleT M0X/Ib 3aBTpa A0XKIs HE OyaeT

Csipo 0,6 0,4

Cyxo0 0,45 0,55



3alIaHI/Iﬂ AJIA BBIIMOJIHCHUA U METOAUYECKHUEC PEKOMECHAAIINHA:

3aganue 1

Coznmate mpocTyro 0a3zy 3Hanmii «Thl  Teiimep?», pemammed 3agady
Kiaccudukanuu (C YeTKOU JJOTUKON).

B s10ii B3 Oyner 2 paBHOBEpOSITHBIX UCXOJA: «T€MEP» U «HE relMep».

ArnipuopHbIe BeposTHOCTH o0oux rcxoaoB paBHbl 0.5 (P(H) = 0.5), T.e. runoressi,
YTO HayrajJ BHIOpAaHHBIM UEJIOBEK SBISETCS WIM HE SBISETCS TelMepoM,
PaBHOBEPOSTHBI (IIPU ATOM CyMMa alpHOPHBIX BEPOATHOCTEN paBHa 1, T.e. B 0aze
3HAHHUM NPUBEJIEHBI BCE BO3MOXHBIE UCXO/IbI).

Kaxnoe yTBepxkaeHrne 4€TKO OTHOCUT HCHBITYEMOTO K OJJTHOM M3 3TUX KaTErOpHi,
T.€. €CJIM JUIs IEPBOT0 BOMpoca JUIs Ucxoaa «remepy» Oyner 3amuck 1,1,0, To mns
ucxoja «He reiimepy» 3anuch Oyaer 1,0,1.Takum obpazom, Py u Pn nns kaxmoro
Borpoca paBHbl OO 1, mu60 0, mpu 3TOM BO BTOPOM IMpaBWJIC 3TH 3HAYCHUS
UHBEPTUPYIOTCS (OTHOCUTENIBHO MEPBOTO MpaBuia). ITO MPUBOAUT K TOMY, YTO
MakcUMallbHO yBepeHHbI oTBeT («TouHo ma» wnu «TouHo Her») Ha OO0
BONPOC OJJHO3HAUHO KJIacCU(PULMPYET MOJIb30BaTENs Kak reiimMepa uin He reiimepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayeT ykaspiBaTh Py ¥ Pn paBHbIMEH Jpyr Apyry, T.K. 3TO
O3HAYaeT, YTO JIAHHOE CBUJCTEIbCTBO HE BIHUSCT HAa BEPOSTHOCTh HCXO0JA, T.C.
OECCMBICTIEHHO €T0 YIIOMUHATB).

[IpeacraBum mpasuia, ucnoiabzyeMbie IC «Trl refimep?», B BUI€ TaOIHIIBI.

Tab6auna 1
Ne YrBepxaenue / Bonpoc 3akiouenne /
n/n Hcxon
remMep HE
remMep
1. ThI urpaenib B KOMIbIOTEPHBIE UTPBI IO 6 U OoJIEe 1 0
4acoB B CYTKH
2. Tr1 Opocaenib Bce Jielia paayd HOBOU HIPhI |
3. Ot 3D-action urp y Te0st Kpy>KHUTCS TOJIOBA
4. Thl HM 32 YTO HE MOTAIINIIb CBOI KOMIIbIOTEP K Ipyry | 0
JUIsl OpraHU3allii COPEBHOBAHUM 1O CETH
5. Thl B OCHOBHOM TPATHIIb AEHBI'M WA HA HOBBIN 1 0
WIPOBOM AWCK WM HA allpei KOMIbIOTEpa
6. Thl He oaB3yenibes "Mbimb0" B 3D-action urpax 0 1




B ¢opmare 6a3bl 3HaHU JaHHBIE TaOIHIIBI Oy IyT 3aMMCaHbI B BUJE BOMPOCOB U
UCXOJIOB, MIPUBEICHHBIX HIKE.

Bomnpocsr:

ThI Urpaeiib B KOMIbIOTEPHBIE UTPHI TTO 6 U OOJIEe YacOB B CYTKH?
Tr1 Opocaels Bee aena pajayd HOBOM UTPbI?

Ot 3D-action urp y Te0s1 KpyKUTCS rojioBa?

Thl HU 32 YTO HE MOTAIIUII CBOW KOMIBIOTEP K APYTY ISl OpraHU3aIluu
COpPEBHOBaHMI1 MO ceTu?

Thl B OCHOBHOM TpaTHUIIb ACHBI'M UM HA HOBBIA UTPOBOM JUCK WJIM HA anrpeis
KOMIIbIoTEpa?

TrI HE MoONB3yeIbes "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 reitmep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecnu peanusoBbiBaTh gaHHyio b3 B mporpamme «Manas OkcnepTHas

Cucremay, To oHa Oy€T BBITJISACTD CIEAYIONINM 00pa3oM:

Qaitn TMpaska Cnpaexa

Ty » 123
H R ® Q Qe & (1 ctpoka, 1 cronew )
Mapone Ha peaakTHpoBaHWe I MNaponk Ha YTeHue I
“Tu rednep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Th Mrpaeub B KOMNbOTEPHHE MIPHl N0 6 M G0AEE YACOB B CYTKH?

T 6pocaeub BCe feAa paaM HOBOW MIpw?

07 3D-action wrp y Tees KpYyxurcs roaosa?

Tl HM 3a YTO He NOTauMub CBOW KOMNLRWTEP K APYrYy AAS OPraHW3auUMW COPEBHOBAHW
Tel B OCHOBHOM TPaTHllb NEHbI M MAM HA HOBHA WIPOBOW AMCK, MAW HA anrpedn KoMn
T He noab3yewscs “muwbk' B 3D-action wrpax?

redmep, 0.5, 1,1,0.5, 2,1,0.5, 3,0,0.5, 4,0,0.5, 5,1,0.5, 6,0,0.5
He re#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,6.5, 5,0,0.5, 6,1,0.5

3aganue 2



Ha ocHoBanue paccMOTpEHHOro npuMepa MOmpoOyWTe COCTaBUTh COOCTBEHHYIO
b3 nampumep nns AMArHOCTUKU COCTOSIHUSI 370pPOBbSl YUEHUKOB WJIM aHaIU3a
00€eCIeueHHOCTH JINTepaTypoil yueOHOro npoiecca

IIpakTnueckas padora 7.

AHanu3 cylnecTBYIONIMX 00pa30BaTebHbIX MIIAT(HOPMEHHBIX PEILICHUA.

Bonpocs! (koMneTeHUM, HABBIKH) J1JI1 OCBOEHUS:

10. N3yuuts BO3MOXHOCTH CYyLIECTBYIOLINX POCCHUMCKUX
00pa30BaTeNbHBIX OHJIANH-TIIIATPOPM.

1. HayuuTbcs aHanmu3upoBaTh 00pa3oBaTENbHBIE POCCHIMCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3auamm AJIA BBIIIOJIHCHUA U METOAUYECCKHUEC PEKOMECHAAIINHA

3aganue 1

Hcnonp3ys mpuBEeNCHHBIA HUKE CIIUCOK POCCHMCKUX OOpa30BaTEIIbHBIX OHJIAMH-
mwiatGopM, a TaKKe APYyTHe WHTEPHET-UCTOUYHUKH COCTABHTE CBOIHYIO TAOJIHILY
(HazBanue MIat@opMbl, 00pa3zoBaTeNbHbIC 3ajadyM, MPEArNoJiaraeMblii BO3pacT
ydaluxcsi, BO3MOXXHOCTH HUCIIOJIb30BaHUsI B yYEOHOM Mpolecce, MpeuMyIecTBa,
HEJIOCTATKH).

Cnucoxk poccuiickux u 3apy0excHuvix oHaaiuH-naameopm

) { NBEPCAPU/M
i 7

YuuBepcapuym (http://universarium.org/) —  TPOEKT,
NO3UIMOHUpPYeMbIli  Kak  poccmiickas MOOC-mnardopma. 3amymeH npu

noaJepXke AreHTcTBa  cTparerndeckux uHunumatuB U PHMA-Hosoctu.
Pa3pabatrbiBatloT COOCTBEHHBIE KypChl COBMECTHO C POCCHUHCKMMHM BYy3aMU U
IBITAIOTCS MOJYYUTh IPABO BbIAaBaTh cepTudukatel ['paxkaanckoro odpasua Tem,
KTO YCIIEIIHO IMPOXOAMUT Kypchl. Ha maHHBII MOMEHT TpH Kypca yKe 3alyllieHbl,
TOTOBATCA K 3aIlyCKy HOBBIE Kypchl. ECTh I1aHbel IO IEepeBOy CBOMX KypCOB Ha
AQHIVIMICKUIM  SI3bIK WM BBIXOJ Ha  eBponelckyr  ayautopuro. Kypcesl
HNO3UIMOHUPYIOTCA KaK OTAEIbHBbIE KYPChbl, KOTOPbIE MOT'YT OBITb BCTPOEHBI B
OOnblIMe o00pa3zoBaTeNbHBIE MporpaMMbl. Pa3pabaTbIBaloTCs COBMECTHO C
IIPENOAABATEIAMM, IIOYTHU BCE IIPENOJABATEIIM-ABTOPbI CTAPTOBBIX KYpCOB — M3
MI'Y um. JlomoHOCOBA.



Eduson  (https://www.eduson.tv/) —  miarpopma IS
IPEAOCTABJIECHUS 00pazoBaTenbHbIX KypCOB o OM3HEC-TeMaTUKaM.
OpuenTtupoBanbl Ha npodeccroHanoB. [1o uToram MpPoOXoXIEHUS KYpPCOB MOKHO
nonyunth ceprudukar Eduson. Kypchl miaTHbie, 71 KOpropanuii €CTh BapUaHT
MOJMUCKU Ha BCe Kypchl cpady. EcTe OecriaTHbie Kypchl, HO OHH, KaK IPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHBIMH  CcwiamH.  [lmaTHele  Kypchl — CO3JAIOTCA
MpenojaBaTeNsiMiU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OocHOBHOM u3 CIIIA, ectb
TaKXe Kypchbl OT pOCCHICKHX aBTOPOB. [IpoeKT HallelieH M3Ha4albHO Ha CTPaHbI
BRIC, crapToBas Ha aHTJIUHCKOM SI3bIKE, PYCCKHM SI3bIK OBLIT JOOABIIEH TIO3KE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — IIpoekT mo3uIUOHUPYETCS Kak
wiatopMa OHIAMHOOYYEHHsI 711 PACIIPOCTPAHEHUs KaK OTAEIbHBIX KypCOB, TaK
U oOpa3oBarenbHBIX mporpamMMm. Kypcbl pa3pabaTbiBaloTCS COBMECTHO C BY3aMHU.
OcHoBHoil maptHep — PAHXul'C, taxxe ectb kypcol ¢ (axynbreramu MI'Y,
MI'UMO, PMOY. Yactb KypcoB mpeaocTaBisieTcsi OecriaTHO, O0blas 4acTh —
Ha TUTaTHOM ocHoBe. [lo wTOoramM MPOXOXACHHS IUIATHBIX KYPCOB BBIIAIOTCS
cepTu(dUKaThl OT By30B-aBTOPOB KypcoB. {7151 By30B co3/aHue KypcoB OecIiaTHO,
npuUMeHsieTcss MoJieNb “‘revenue sharing” (4acThb omiaThl 3a 00y4YeHHUE OCTaeTCs y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MOILIM MO MyTH HepeBofa KypcoB Coursera Ha PyCCKUN
s3bik. K HUM mo3nHee npucoenunuwiache Abbyy Software (B wactu mepeBoja).
Omun kypc 3amyuieH (pycckuil mepeBon “Gamification™), mepeBOIATCS HOBbIE
Kypcbl. Taxke B paMkKax TMpPOEKTa 3alyIIeHbl «OTKPBITHIE J1a0OpaTOpUN» -
NPOXOXJICHWE OpUTHMHaIbHOTO Kypca Ha Coursera (Ha AHTIUHCKOM SI3BIKE) C
MOMOIIIBI0 POCCUUCKUX MEHTOPOB (MpodeccuoHaibl B U3y4aeMoi 00J1acT).

Univer @ .
Univer.tv — Menuareka BUJI€O3aMNCEN JICKIIUM,

oOpa3zoBarenbHbIX (QWIBMOB, BBICTYIUICHUH Ha KoH(epenuusx. HWcrounuku
BUJIC03AIMCEH — CAMOCTOATEILHO TPUCIAHHOE TI0JIb30BATEIISIMH, JTydIliee C APYTHX
pecypcoB MHTepHeTa. B Hacrosiiee BpeMmsi pecypc aKTHBHO HE Pa3BHUBACTCA —
co3/laTeNy MPOEKTa JIeNatoT interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuit ananor Khan Academy.



CamMOCTOSITENBHO 3alKCHIBAIOT BUACOYPOKH MJI ILIKOJBbHUKOB C MPHUBJICYECHUEM
KaK CBOMX, TaK UM CTOPOHHHMX yuutesneil. [loka paboTarOT Ha JEHBI'M MHBECTOPA,
NyTH MOHETHM3AaIlMul HE O03ByuMBarOTCs. JlocTym KO BceM ypokaM OecIIaTHBIM.
OcHoBHas 3a/1a4ya Ha TEKYIIEM 3Tare — NOBBIIICHUE Ka4e€CTBA YPOKOB.

CHMHTYUAUT

e crssmessre [ptuit.aru (HanuonansHbiit oTkpeIThid yHUBEpeuTeT MHTYUT)
— OOpa3oBaTenbHOE yUpeKIEHHUE, NIPEAaramllee J8e IporpaMMel OakajlaBpuara
U HECKOJIbKO MpOorpamMM BTOPOTO BBICIIEr0, OOJBIIOE KOJIMYECTBO OTIEIbHBIX
KypcoB (TOBBIILIEHHE KBanudukauuu). Bce mnporpamMmbl MPOXOAST LETUKOM
OHJIalH, M0 UTOraM MPOTPaMM U KYpCOB BBIJAIOTCS JTOKYMEHTBHI YCTAHOBJIEHHOTO
oOpasua. Cnenuanusupyrores Ha [T Temartuke.

FPexlet

Xexkcier (hexlet.org) — mpoekT mpeAocTaBiIeHUs OeCIUIaTHBIX
KypcoB Ha pycckoM si3bike. Co3/laH U MOAIEPKUBACTCS HA CPEACTBA SHTY3UACTOB.

OcHoBHast Tematuka KypcoB - IT, ecTb OIMH KypCc OT IMpernojaBareis U3
PAHXul'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, IpeI0CTaBISIOMINN
JOCTYI K OOJIBIIIOMY KOJMYECTBY TE€CTOB, MCIOJIL3YEMBIX IS MPOBEPKH 3HAHUM.
[To3ummonupyercss B KadecTBe TOMOIM CTYJCHTaM B TOATOTOBKE K cjaade
9K3aMeHOB. J[OCTYyN K 9acTH TECTOB TIJIATHBIM.

YuuBepcurer B kapmane (http://moyuniver.ru/) —

MOOMJIbHOE TIPUJIOKEHHE, coiepKaliee 6a3y 3HAHUU OTBETOB HA BOIIPOCHI
110 obpa3oBaTesIbHBIM IIPOTPAaMMaM IIKOJIbI U By3a, TECTHI JJIsI IIPOBEPKU
3HAHUM, KOHCTPYKTOP 3CCe.

Lektorium.TV . o o
Lektorium.tv — wMeauarexka BueoO3allyicel JIEKIIUIH.

Jlekniuu  3amUCBHIBAIOTCS  POCCUHMCKMMHU  By3aMU W HM3BECTHBIMU
sgekrTopussMu. IIpoekT craproBasl B 2009 TOAy IIPU IHOJJEPIKKE
Pocmostofiéxxu. 3a JIOCTyN K JIEKITUAM ItaTa He Oepercs. /s By30B eCThb
BO3MOKHOCTb IUIaTHOM 3ammcu Jjeknuinn cwiamu Lektorium.tv. Csou
JIEKITUU OIyOJIUKOBAIM 15 By30B (Oosbiiias yacth u3 Cankr-IlerepOypra) u
22 jektopus. Ilo cyTu 53T0 UMeHHO OMOJIMOTEKA — KATaJIOTU3aTOP BUJIEO,
BbLIOKeHHBIX HA YouTube

| businessleaming.ru

_ Businesslearning.ru — IIPOEKT IO3UIMOHUPYETCS  KakK
“cucrteMa JUCTAHUMOHHOTO Ou3Hec-oOpa3zoBaHus”. IIpoekT co3aH COBMECTHO
«AnbsHC-Menna» u «MexnyHapoaHelii MHCTUTYT MeHemkmeHnta JIMHK». B



npoekte npeacrtaBieHsl 104 Mopayns Ha TeMaTUKYy MPEIIpPUHUMATENbCKON
JNEATENBHOCTH, II0 KaXAO0OMy MOIYJIK MOYXHO IIPOWTH JIUCTAHIIMOHHYIO
arrecTanuio. Takke ecTh BO3MOKHOCTh MPOUTH OYHYIO arTecTanuio (B MockBe) u
MOJIy4YHTh cepTudUKAT ['paxkmanckoro oopasmna. OCymecTBIsIeTCs IPH MOAICPKKE
nporpaMMmbl MOJACPKKU TpeanpuHumMarenbcTBa [lpaButensctBa MockBbl. C
Hayana 2013 roga perucrpanys Ha OYHBIE aTTECTALIUU TPUOCTAHOBJICHA.

|

eclass Eclass (http://www.eclass.cc/) — kaTajormsatop KypcoB
MOOC c pa3Hbix miatdopM. JlaHHbIe 10 HOBBIM KypcaM U IO JaTaM crapTa
KYpCOB aBTOMATUYECKd OOHOBJIAIOTCA, €CTh BO3MOMKHOCTH JIeJIaTh
MTOZI0OPKH KypPCOB.

Yausepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)

— Kypchl B OHJIAWH pekuMe Ha TeMmatuky liberal arts. [lemator ymop Ha
obyueHne MeTomaM uccienoBaHusA. [IpemogaBaTesn — MCCAEA0BATETN U3
3apy0eKHBbIX U POCCUUCKUX YHUBEPCUTETOB. CeMUHAPhl U YacTh 33JIaHUU
MIPOXOJIAAIT B OHJIAWH-pekuMe. Bce Kypcebhl ILUIaTHBIE, IO UTOTaM BBIZIAETCS
cepTuduKar.

#@ bbb ! Herosorusa (http://netology.ru/) — miatdopma

onsaitH-o0yuenus [TcnenmanmcroB. Camo oOyueHmMe IIaTHOE, OeCIIaTHO
JIOCTYITHBI OTKPBIThIE 3aHATHUS, IIPOXO/ISAIINE B BU/Ie BEOMHAPOB.

. HOBOE
e Yun HoBoe (http://uchinovoe.ru/) — mnmatdpopma s
pa3MelieHus KOPOTKHX KypcoB Ha o0y TemaTuky. [Ipemocrammser
BO3MOXXHOCTh aBTOpaM YCTAaHABIHMBATh IUIATHBIA JOCTYN K KypcaM M MPOBEPSTH
3amanust oOydaromuxcs. [IpoekT moka 4To HaxoauTcs O(UIMaIbHO B CTaTyce
«OeTay, 0HAKO yxkKe pa3MelieHo 0osiee 70 KypCOBYPOKOB.

OKNOW

Get2Know (http://geteknow.ru/) — cepBuc BeOHHaApOB,
OHJIAaH-KOHCYJIbTAllMM, OHJIAWH TPAHCIASAIUU JieKIui. 3a [J0CTyn K
OOJIBIITUHCTBY BeOMHApPOB OepeTcsi IiaTta, KOTOpas JIEJUTCSI C aBTOPOM
BeOmHapa. KosimuecTBO TOCTYITHBIX BEOMHAPOB ITOKA YTO HEBEJIUKO.




B Zilj

Zlijion Zillion (http://zillion.net/) — «obpa3oBaTeIbHBIN
Mearapecypc» — 0OJIbIIIOe KOJIUYECTBO BEOMHAPOB, O0YUYaIONUX CTaTel Ha
TeMaTuKy BeJieHUs Ou3Heca, peaju3alud HUAed U JIMYHOCTHOTO POCTa.
JloCTyIl K HEKOTOPBIM BeOMHApaM IIJIATHBIH.

YHVUBEPCUTET

CUHEPTUA MoIly «Cuneprus» (http://www.mfpa.ru/r/distance/).
OOpazoBatebHOE YUYpPEXKACHHE, MpeyIararoliee OHJIAWH MPOrpaMMbl BBICIIETO
oOpaszoBanus. CTyJaeHTaM MPEAOCTaBISACTCS JOCTYI K OOyYaroluM MaTepraiaM
gyepes MopTall By3a, a TaK)Ke BO3MOXKHOCTh yUacTHsl B CEMUHApax 4yepe3 BEOMHAPHI
U KOHCYJIbTallui ¢ mpenogaBareasmMu mo Skype. [Ipu OKOHYAaHHH MPOTrpamMMBl,
MOJIpa3yMeBaroONIe BbIIAYy JAWUIJIOMa [ 'pakJaHCKOTO o0pasina HeoOXOAMMO

CaaBaTb IroCyaAapCTBCHHBIC 3K3aMCHBI IMYHO B Mockae. O6yLIGHI/IC IIJIaTHOC.

MOCKDBCKMA FOCYAAPCTBEHHBIA YHWBEPCMTET
IKOHOMMAKM, CTATHCTHKN W MHOOPMATHKA

MJOCH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OGpa3zoBarenbHOE
yupexAeHHe, MpeJiararllee OHJAH MporpamMmbl Bbicuiero oOpa3zoBanus. Jlo
90% o0yueHus NMPOXOAUT B OHJIAWH peXUME dyepe3 BeOMHApbl U KOHCYJIbTAIIUH C
npenojasarensiMu 1o Skype. HWToroBble aTTECTalMOHHBIE MEPONPUATUS U
rocyJapCTBEHHbIE SK3aMEHbl CHAlOTCS JIMYHO B MockBe 1100 B OJHOM U3
bununanoB MOCHU. ObyueHue 1miaTHoe.

Q LECTA LECTA  (https://lecta.rosuchebnik.ru)  yHuBepcanbHas
oOpa3oBatenpHas IaTgopma, coyeTaromme B cebe obecreueHue ydanuxcs
y4eOHBIMA MaTepHuajlaMd B JJICKTPOHHOW (opMe M HHCTPYMEHTHI peajbHOTro
KOHTPOJIs1 3 (HEKTUBHOCTH Tpoliecca 00ydeHusl.

.. ﬂ Kﬂ dCC AKnacc (https://www.yaklass.ru) maropma

AIIEKTPOHHOTO 00pa30BaHMs IS IIKOJI, a Takke oOydaromias OHJIaWH-TLIONIagKa
JUIA [IKOJbHUKOB W HX poauTesied. TeXHOJIOTHs caiTa MO3BOJAET MPOBOJIUTH
AJIEKTPOHHBIE TECTUPOBAHUS U T€HEPUPOBATH 3a/IaHUS, YHUKAJIBHBIE IS KaXKJI0r0
YUYEHHUKA.


https://lecta.rosuchebnik.ru

LA}

ﬁ : i Uchi.ru — o0pa3oBarenbHblil MOpTal UHTEPAKTHUBHOTO
oOydeHus AeTel pH MOMOIIY UHTEPECHBIX UTPOBBIX 3aJaHUI U 3a/1a4.

Cnmcok ureparypbl

OcHoBHasl JuTepaTypa:

1. [ManmemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTeNIeKTyanbHbIe CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocodue / C.B. ITanpmoB. - Camapa : [ToBomxckuii
TOCY/IapCTBEHHBI YHUBEPCHUTET TEeICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c¢. - Kaura
HaxonuTcs B 6azoBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBeneHne B TeOpHrO MCKYCCTBEHHOTO HWHTEIUIEKTA : y4eOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, /I. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : snextponHbii // Ludposoit
00pa3zoBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:

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

JonosHUTEIBLHAS JTUTEPATYypa:

1. AsepuenkoB, B. WM. Cucrema QopmupoBanus 3HaHuii B cpene MHTepHer :
Mounorpadus / AepuenkoB B. W. - BpsHck : BpsHCKHMII TOCYZapCTBEHHBIH TEXHHYECKHMA
yauBepcuteT, 2012. - 181 c¢. - Kuura naxogutcs B 6azoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. 1. CucTemMbl HCKYCCTBEHHOT'O MHTEIUIEKTA : yueOHoe mocobue : [16+]
/ C. W. INaBnoB. — Tomck : ToMCKHUi TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YINPABICHUS H
panuosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. U. CucteMbl HCKYCCTBEHHOTO MHTEJUICKTA : yueOHoe mocodue / C. U.
ITaBnoB. — Tomck : ToMcCkMil TOCyZapCTBEHHBIM YHHMBEPCUTET CHUCTEM YIIPABICHUS H
panuosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum npocryna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctempl HCKYyCCTBEHHOTO MHTEIUICKTA : yueOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxHbIil ¢penepanbubiii yausepcuret, 2016. — Yacts 1. — 123 ¢. :
CXEM., HIL., TalJI. — Pexum JIOCTyTa: o IIOJIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

3. Cornuk, C. JI. IIpoekTupoBaHHEe CHCTEM MCKYCCTBEHHOTO MHTEJUICKTA : yuyeOHOe
nocobue / C. JI. Cotnuk. — 3-e u3n. — MockBa : Uatepuer-Yuusepcurer MHpopMannoHHbIX
Texnonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : anexkrponusit // Ludposoit odpazoBarensusliii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

MeToanueckas JJuTeparypa:
1. MeToauveckue yka3aHus K CAMOCTOSTEIbHOU paboTe
NuTepHeT-pecypcesbi:

1. Bopoiickuit ®@. C. MupopmaTrka. DHIMKIONEAUYECKHHA CIOBAaPb-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE MH()OPMAIMOHHBIE M TEJIEKOMMYHHKAIIMOHHbIE TEXHOJOTMH B
tepmuHax u (akrax. - M.: OU3MATIIUT, 2006. - 768 c. — JoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip
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1. OO0mume moJI0KeHUA

CamocrosarenbHass paboTa - IulaHUpyemas YydeOHas, y4yeOHO-HCClIeOBaTeNbCKas,
Hay4HO-HCCIeloBaTeNbckasi paboTa CTYIEHTOB, BBINIOJIHAEMAsl BO BHEAYJUTOPHOE (ayIUTOPHOE)
BpeMs [0 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJACTBE IpenojaBareis, HO 0e3 ero
HEMOCPEACTBEHHOI0 ydacTusi (IpU YaCTUYHOM HEMOCPEICTBEHHOM YYacTHM IpenojaBaTels,
OCTaBJISIONIEM BEIYIIYIO POJb 32 PabOTON CTYICHTOB).

CamocrositensHas padota cryaentoB (CPC) B BY3e sBisieTcst BaxXKHBIM BHIOM yueOHOM
U HAyyHOM JesaTenbHOCTH cTyAeHTa. CamocrostenbHas paboTa CTYIACHTOB HUIpaer
3HAYUTENbHYIO POJIb B PEHTUHIOBOM TEXHOJIOTUU O0yUYEHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITEILHON paOOTHI CTYA€HTOB OTHOCSITCS:

- popMHUpOBaHKE U YCBOCHUE COJIEPKAHUS KOHCIIEKTA JICKIIMK Ha 0a3e peKOMEHI0BAaHHOM
JEKTOpOM Y4eOHOW JMTepaTypsl, BKJIOYas HH(POPMALMOHHBIE OOpa30BaTENbHBIE PECYPCHI
(3neKTpOHHbIE YUeOHUKH, JIEKTPOHHbIE OUOINOTEKH U JIp.);

- HaIMCaHue JIOKJIAJIOB;

- IOATOTOBKA K CEMHUHAapaMm, MPaKTUYECKUM U Jab0paTOpHbIM paboTaM, UX 0pOpPMIIEHHUE;

- COCTaBJICHHE AaHHOTHUPOBAHHOI'O CIIMCKA CTaTEl M3 COOTBETCTBYIOUIMX KYypHAJIOB I10
OTpacJisiM 3HaHUH (IIe1aroru4ecKuX, ICUX0JIOTHYECKUX, METOIUYECKUX U JP.);

- BBITMIOJIHEHUE YU€OHO-HCCIEeI0BATENbCKUX PAaOOT, MPOCKTHAS e TEIbHOCTD;

- MOATOTOBKA MPAKTUYECKUX pa3pabOoTOK M PEKOMEHAALMN MO PEeHIeHHI0 MpoOIeMHON
CUTYyalUH;

- BBIIIOJIHEHHE JOMAIIHUX 3aJaHUl B BHJIE PEUICHMs OTAEIbHBIX 3a/]ay, MPOBEJICHUS
TUIOBBIX PAcyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX M WHAMBHUIYaJbHBIX pPabOT MO OTHAEIbHBIM
pazzenam cojiep>KaHus JUCHMILIUH U T.1.;

- KOMIIBIOTEpHBIH TEKYLIM CaMOKOHTPOJIb M KOHTPOJIb YCIIEBaeMOCTH Ha 0Oa3ze
NEKTPOHHBIX 00YYaIOIIMX U aTTECTYIOIINUX TECTOB;

- BBITMIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaXxX AUCLUILINH;

- BBIIIOJIHEHUE BBIITYCKHOM KBaIM(PUKAIIMOHHOM pabOTHI U Ap.

Metoarka OopraHu3ali CaMOCTOSATENILHOW pabOThl CTYIEHTOB 3aBUCHT OT CTPYKTYpBHI,
XapakTepa U OCOOCHHOCTEM HM3ydaeMoM IUCUUIUIMHBI, 00b€Ma 4YacoB Ha €€ W3y4YeHHue, BHUIa
3aJaHUi JIUIs1 CaMOCTOSTENIbHOM paboThl CTYAEHTOB, MHIMBHYaJbHBIX KAa4e€CTB CTYJIEHTOB W
YCJIOBHM y4eOHOU NeATeTbHOCTH.

IIponiecc opraHuzalMu CaMOCTOSITENBHOW pabOThl CTYyIEHTOB BKJIOYaeT B cels
CJIETyIOIINE FTalbl:

® [OATOTOBUTEIBHBINA (OMpeAeNeHue Ielei, COCTaBJICHHE MPOTrpaMMbl, MOATOTOBKA
METOAMYECKOTO 00ECTIeYeHHs, TIOATOTOBKA 000PYAOBAHMS);

® OCHOBHOHW (peanu3aliis MporpaMMbl, UCTIOIH30BAHUE MTPHUEMOB MOKCKA MH(POPMAIUH,
YCBOGHHSI, TepepadOTKH, TNPUMEHEHUs, Nepeaadyd 3HaHWH, (UKCHpOBaHUE pE3yJIbTATOB,
camoopraHu3zaius mpoiecca padboThl);

® 3aKJIIOYMUTENBHBIA (OLEHKA 3HAUMMOCTH M aHAJINU3 PE3yJIbTaTOB, UX CHCTEMAaTH3alus,
orleHka H(G(HEeKTUBHOCTU TMPOTrpaMMbl U TPUEMOB pabOThl, BBIBOABI O HAMPaBICHUSIX
ONTHUMHU3ALMH TPYIA).

CamocrtosiTenbHast pabora mo  aucuuiuinHe  «VICKyCCTBEHHBIM  HMHTEJUIEKT B
npodeccuoHaIbHOH cepe » HampapieHa Ha (OPMHUPOBAHUE CIISTYIOIINX KOMIIETeH IMIi:

Kon, dopmynuposka Kopa, dbopmynupoBka nHaMKaTOpa [Tnanupyemble pe3yabTaThl
KOMITETEHITHA 00y4YeHHS 10 TUCIIATUTHHE
(Momymio),
XapaKTepU3YIOIINE 3TaIbI
dbopmupoBaHus
KOMIIETEHIINH, MHIMKaTOPOB
YK-1 Criocoben N-1.YK-1. Beinenser I'0TOBHOCTPH IPUMEHSATH IIPU
OCYIIECTBIIATH TIOUCK, POOJIEMHYIO CHTYAIHUIO, pelIeHUH 33124




KPUTHYECKUM aHAIU3 U OCYIIECTBJISIET €€ aHAIU3 U npodeccuOHaTBLHON

CUHTE3 UH(pOpMaIH, JIIMarHOCTHUKY Ha OCHOBE JEATEIIbHOCTH

MIPUMEHSTh CUCTEMHBIN CHUCTEMHOTO MMOJIX01a CIIELIMATTM3UPOBAHHOE

TIOJIXO ISl PELICHUS NJI-2. YK-1. ocymiecTBiseT MOKUCK, | MPOrpaMMHOE oOecredeHne

MTOCTaBJICHHBIX 3a1a4 0TOOp U CHCTEMaTH3aLUI0 Y METOJIbl UCKYCCTBEHHOT'O
uH(pOpMaLIUU AJIs OTIpeAeTICHUS VHTEILIEKTA.
aJIbTEpHATUBHBIX BapUaHTOB ['oToBHOCTB pazpabaThIBaTh
CTPATErnYeCKUX PEIICHU B OCHOBHBIE MOJLYJIN
MPOOJIEMHON CUTYALIMH AHTEIIEKTYaAIbHBIX CUCTEM,
NJ-3. YK-1. onpenensier u BJIAJIETh IPUEMAMU PELICHUS
OLICHUBAET PUCKHU BO3MOKHBIX MPAKTUYECKUX 3a1a4 B

BapUAHTOB PELICHUH IPOOIEMHON | IPEIMETHON 00IacTH.
CUTYalliH, BEIOUPAET ONTUMATbHBIN
BapHaHT €€ pelICHHUs

[K-7 Crocoben | UJI-111K-7 OpuenTtupyercs B
HCTIONB30BaTh COBPEMEHHBIC | COBPEMEHHBIX TEHICHUIUAX Pa3BHTHUS
dpoBbIe TEXHOJIOTHH, | HU(POBBIX  TEXHOJOTHH, BBIOMpaeT
CTICIMATN3UPOBAHHOE TEXHOJOTMH  WJIH  TPOTPaMMHBIC

nporpaMMHoOe OOeCIeueHHe, | CPEICTBA ISl PEIICHHUS TOCTABICHHBIX
METO/TBI WCKYCCTBEHHOTO | 3a/1a4
uHTeiekTa W MamuHHoro | MJI-2I1K-7 TlpumeHseT mpu perieHuu

o0yueHus B | 3a/1a4 npodeccHoHATEHON
npodeccuoHaIbHOM JEATEIBHOCTH  CHECIUATH3UPOBAHHOE
JEATENBHOCTH OPOrpaMMHOE  00ECIEUeHUE, METO.IbI

HUCKYCCTBCHHOT'O HUHTCIIJICKTA u

MAIIMHHOI'O O6y‘lCHI/IH

2. Ilesb 1 3272498 CAMOCTOATEILHONH PadOTHI

Benymas uens opranmzanuu u ocymectBienuss CPC coBmagaeT ¢ 1enbi0 oOydeHHs
cTyneHTa — (opmupoBanue Habopa OOIIEHAYYHBIX, NPO(ECCHOHATBHBIX U CHEIHATbHBIX
KOMIETeHIMH Oyaymiero OakanaBpa II0 HampaBlieHUI0 mnoArotoBku «llemarormueckoe
o0paszoBaHHE.

[Tpu oprannzanuu CPC BaXHBIM ¥ HEOOXOJIUMBIM YCIIOBHEM CTAHOBSTCS (DOPMHUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl AJisi MPUOOPETEeHUs 3HAHHM, HAaBHIKOB U BO3MOXKHOCTHU
OpraHu3aIy y9eOHOW U HAYYHOU NIeATEIBbHOCTH. L[epi0 caMoCcTosITenbHOM PabOTHI CTYICHTOB
SBIISIETCS OBJIaJieHue (pyHAAMEHTaIbHBIMU 3HAHUSIMH, NPOGECCHOHATBHBIMU YMEHUSMHU U
HaBBIKAMU  JIEATETBHOCTH 1O TNPO(UIIO, ONBITOM TBOPYECKOH, HCCIEI0BATEIbCKON
NESITEIIbHOCTH. CamocTtosiTennbHast ~ paboTa  CTYAEHTOB CIOCOOCTBYET  Pa3BUTHIO
CaMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOAX0a K PEICHUIO
po0seM yueOHOTO U MPOo(heCCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTes:

® cucrteMaTu3alus M  3aKpelyieHHEe TMOJMY4YeHHBIX TEOPETHYECKHX 3HAaHUH W
MPAKTUYECKUX YMEHUHN CTYJICHTOB;

* yraoyOJeHHe U paclIupeHrne TeOPETHUECKUX 3HAHUM;

* (opMupoBaHHE YMEHHH HCIOJIB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPAaBOYHYIO
JIOKYMEHTAIUIO U CIEeMATBHYIO IUTEPATYPy;

® pa3BUTHE IO3HABATEJIbHBIX CHOCOOHOCTEN M AKTUBHOCTH CTYAECHTOB: TBOPYECKOU
WHUIMATUBBI, CAMOCTOSITEIFHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

* (opMupoBaHHE CaMOCTOSTEIFHOCTH MBIIUICHUS, CIMIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEau3alliu;

® pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUI;




® JCNOJIb30BaHUE MaTepuasia, COOPaHHOTO U TOJIyYEHHOT'O B XOJI€ CaMOCTOSITEIbHBIX
3aHSATUNA HA CEMHHApaXx, Ha MPAaKTUYECKUX U MPAKTUUYECKUX 3aHATUSAX, IPU HAIMCAHUU KYPCOBBIX
U BBIITYCKHOM KBaTU(HUKAIIMOHHON paboT, s 3¢ ()heKTUBHON MOATOTOBKM K UTOTOBBIM 3aueTaM

" DK3aMCHaM.

3. TexHonormyeckasi KapTa CaMOCTOSITEIbHON PadoThI CTyIeHTA
JJ1s1 cTy1eHTOB 04HO# (pOpMBbI 00yUCHUS:

Konpr CpenctBa u OO0OBeM 4acoB, B TOM YHCTIE
peanusye TEXHOJIOTUH CPC KonraktH | Bcero
MBIX B OLICHKH ast pabota
KOMIETeH U] I1CSITCIIBHOCTH c
. CTYJICHTOB
UK, Mpeno/ana
HWHJIUKATO TeaeM
pa(oB)
1 cemecTp
YK-1 [TonroroBka mokmamga | J{okman 24 2 24
[TK-7
VYK-1 IloaroroBka x CobecenoBanue 24 2 24
[K-7 1a00paTOPHBIM
3aHATUAM
YK-1 Pa3zpabotka 3ammura npoexTa 24 2 24
IIK-7 HUCCIIEI0BATEIbCKOTO
MIPOEKTA
Hroro 3a 1 cemectp 72 6 72
Hroro 72 6 72
Jisl CTYA€HTOB 0YHO0-3204HOH (hOpMBbI 00YUeHHU:
Konpr CpenctBa u O0BeM 4acoB, B TOM YHUCJIE
peanusye TE€XHOJIOTUH CPC KontaktH | Bcero
MBIX B OIICHKH ast pabota
COMIIETCH U] ICSITCIIBHOCTH c
. CTYJICHTOB
UM, TpenoaaBa
WHIUKATO TeaeM
pa(oB)
1 cemecTp
VK-1 [TonroroBka nokmana | Hokman 33 8 33
[TK-7
VK-1 [Toaroroska k CobecenoBanue 34 8 33
[TK-7 71a00paTOPHBIM
3aHATHAM
YK-1 Pazpabotka 3amura npoexTa 33 8 34
TIK-7 HMCCIIeJ0BATCIBCKOIO
MPOEKTa
Htoro 3a 1 cemectp 100 24 100
Hroro 100 24 100




4. IlopsaoK BHINOJHEHHUS CAMOCTOSATEIbHOM Pa00ThI CTYACHTOM
4.1. Memoouueckue pexomernoayuu no pabome ¢ y4eOHOU TUmepamypou

IIpu pabote ¢ KHUroi HEOOXOIUMO MOAOOpATh JUTEPATYPY, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. [ moadopa aurepaTypsl B OMOIMOTEKE UCTIOIB3YIOTCS anaBUTHBIN 1
CUCTEMATUUYECKUI KaTaJIOlH.

BaxHo MOMHUTH, YTO palMOHANbHbIE HABBIKM PabOTHl ¢ KHUIOM - 3TO BCEerjaa OoJblias
9KOHOMHSI BpEMEHU U CHIIL.

[IpaBunbHbIE 1ONOOP Yy4YEOHHMKOB pEKOMEHAYEeTCsl IMpernojaBaTelieM, YHUTAIOIUM
JEeKIMOHHBIN Kypc. HeoOxoaumasi nurepatypa MOXKeT OBITh TaKKe yKa3aHa B METOJUYECKUX
pa3paboTKax Mo JaHHOMY KypcCy.

W3ydas maTepuan no y4eOHMKY, CIEAyeT MEePeXoIuTh K CIEIYIOLUIEMY BOIPOCY TOJIBKO
Moclie MPaBWJIBHOTO YSCHEHHUs IMpeNbIAyIIero, OMNHChIBasg Ha OyMare BCE BBIKJIAIKU U
BBIYUCIICHUS (B TOM YHUCJIE T€, KOTOpble B yUeOHHKE OIYIIEHbl WJIM Ha JIEKIMU JaHBl IS
CaMOCTOSITEIIBHOTO BBIBOJIA).

[Tpu n3ydenun a000M AUCHUILTMHBI OOIBLIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSATEIbHAsS
UHAMBHIyalIbHAs paboTa.

Ocoboe BHHMMaHHE cienyeT OoOpaTUTh Ha OINpeNeeHWe OCHOBHBIX MOHATHHA Kypca.
CtyzneHT 10JKeH NOoApoOHO pa3Ouparh MPUMEpHI, KOTOPbIE MOACHAIOT TaKUe OINpeAeieHUs, U
yMETh CTPOMTh QAHAJIOTMYHBIE MPHUMEPBl camocToATeNbHO. HyXHO 100MBaTbCS TOYHOTO
IOPEJCTaBICHUsT O TOM, YTO Hu3ydaewlb. [loJe3HO cOCTaBiATH OMOpHBIE KOHCHIEKTHL. Ilpu
U3yYeHUM MaTepHuaja Mo y4eOHMKY MOJIEe3HO B TeTpaiu (Ha CHelMaibHO OTBEIEHHBIX MOJISAX)
JIOTIOJIHATh KOHCIEKT JeKIuil. TaM ke cieayeT OTMedaTb BOIPOCHI, BbIIEICHHBIE CTYJECHTOM
JUIsL KOHCYJIBTALlMU C IIPENOIaBATEIIEM.

BbIBOIbI, MTONTy4EHHBIE B PE3YJIbTATE U3YUYEHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJIENISTh,
4yTOOBI OHM MIPU NEPEUUTHIBAHUY 3aMMCEH JTyUllle 3allOMUHAIINCH.

OnpIT MOKa3bIBA€T, YTO MHOTMM CTYACHTaM IIOMOTAeT COCTaBJIEHME JIUCTa OIMOPHBIX
CUTHAJIOB, COJIEPXKAIEr0 BaKHEHIIMe U Hanbojee 4acTo ynorpedisieMble GopMybl U MOHSATHS.
Takoil nUCT moMoraer 3anoMHUTH (POPMYJIbl, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAKKE€ MOYKET
CJIy>KUTh TMIOCTOSTHHBIM CIIPABOYHUKOM JUJIsI CTYJICHTA.

UreHre Hay4HOTO TEKCTa SIBJISIETCS YacThlO MO3HaBaTeNbHOM AestenbHocTU. Ee nenb —
U3BJIEUEHHE U3 TeKcTa HeoOxoauMoil nHopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHSSI YCTAHOBKa NpU OOpallleHWH K IEeYaTHOMY CJIOBY (HaWTH HYXHbIE
CBEJICHHSI, YCBOUTh MH(GOPMAIUIO TOJHOCTHIO WMJIM YaCTHYHO, KPUTHUYECKH IMPOaHATH3UPOBATH
MaTepHal i T.II.) BO MHOTOM 3aBUCHT dPPEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHS.

Boigenstor uemsipe ocnosnble ycmano6Ku 6 umeHuU Hay4HO20 MEKCma:

MH()OPMAIIMOHHO-TIONCKOBBIN (3a/1a4a — HAUTH, BBIJCIIUTh HCKOMYIO HH(OPMAITHIO)

ycBauBaromas (yCHJIWsT YMTATENs HANpaBlIeHbl HA TO, YTOOBI KaK MOXHO TIOJHEE
OCO3HaTh W 3allOMHUTh KaK CaM{ CBEJEHUS H3JaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccyxaeHU)

AQHAJIUTUKO-KPUTUYECKAsl (YUTATENIb CTPEMUTCS KPUTUYECKHM OCMBICIUTh MaTepHall,
IPOAHAIU3UPOBAB €T0, OMPEICTINB CBOE€ OTHOIICHHE K HEMY )

TBOpUECKas (CO3/aeT y YMTATEeIsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOU
MYHKT 711 CBOMX PacCyKJIeHUH, Kak 00pa3 /i JEeHCTBUS MO aHAJIOTHH U T.I. — UCIOJIB30BaTh
CYXJICGHUSI aBTOpa, XOJA €ro MBICIeH, pe3ysibTaT HaOIroAeHus, pa3pabOoTaHHYIO METOIUKY,
JOTIOJIHUTD WX, MTOJIBEPIHYTh HOBOH IPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU RPOYUMAHHO2O:

AHHOTHpPOBaHME — IMPENEIbHO KpPAaTKOE CBA3HOE ONUCAaHHE IMPOCMOTPEHHOM WIH
IPOYUTAHHOMN KHUTHU (CTaTbU), €€ COAEPIKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUS;
[InanupoBanue — KparTkas JIOTMYECKas OpraHu3alMs TEKCTa, PacKpbIBAIOIIAS

CoOJIep’KaHue U CTPYKTYpPY M3y4aeMOro MaTepuaia,



Te3upoBaHue — JIaKOHMYHOE BOCIIPOM3BENICHHE OCHOBHBIX YTBEP)KICHMH aBTOpa 0€3
MpUBJICYEHUS (PaKTUUECKOTO MaTepHaa;

[{utnpoBaHue — JOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIICPIKEK, U3BICUCHU, Hanboee
CYILIECTBEHHO OTPAXKAIOIINX Ty WJIH HHYIO MBICIb aBTOPA;

KoHcnexktupoBaHue — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JIOKEHHE COAEP KAHUS
MIPOYUTAHHOTIO.

KoHcneKT — ClIoKHBIN c110co0 M3JI0KEHHs! COAECpP KaHUs KHUTH MM CTaThU B JJOTMYECKOU
nocnefoBareabHOCTH. KOHCEKT akkyMynupyeT B cebe MpenblayIiue BUIbI 3aliCH, TO3BOJISIET
BCECTOPOHHE OXBATUTH COJIEP’)KaHNE KHUTH, CTaThbu. [[09TOMy yMeHHE COCTaBIATh IUIaH, TE3UCHI,
JieNaTh BRIMMCKY U APYTHUE 3alIMCH ONPEIEsIeT U TEXHOJIOTHUIO COCTABIICHNS KOHCIIEKTA.

Memoouueckue pekomenoayuu o cOCmMasienuo KOHCNeKma:

1. BHUMaTenpHO NPOYUTANTE TEKCT. Y TOUHHUTE B CIIPABOYHOM JINTEPAType HEIOHSATHBIE
cioBa. [Ipu 3anucu He 3a0yAbTe BBIHECTH CIIPABOYHBIE JaHHBIC HA MOJISI KOHCIIEKTA;

2. Beigenure rnaBHOE, COCTaBhTE IJIAH;

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETbTE apTryMEHTAIHIO
aBTOPA;

4. 3akoHCHEKTUpYITE  Marepual, 4YeTKO  ciedys  mOyHkraM  Iuta”a.  Ilpu
KOHCIIEKTUPOBAHUU CTapalTech BBIPA3UTh MbICIb CBOMMHU CJIOBaMH. 3alUCH CIIEJyeT BECTU
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe nuTaThl. L{UTHPYS, yUYUTHIBAlTE JAKOHUYHOCTh, 3HAYUMOCTh
MBICJIH.

B TekcTe KOHCIEKTa KenareJbHO IPUBOJNUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokaszarenbeTBa. [Ipu odopMileHMM KOHCHEKTa HEOOXOIUMO CTPEMHUThCS K €MKOCTH KaKJ0Tro
npeioxkeHus. MpIcIu aBTOpa KHHUTM CJleAyeT Hu3JlaraTb KpaTko, 3a00Tsich O CTUiIe U
BBIPA3UTENLHOCTH HAMMCAHHOTO. YHCIIO JTOMOJHUTENbHBIX JIEMEHTOB KOHCIEKTA J0JKHO OBITh
JOrM4ecKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PACIpeAeNsiTbCs B OINpeieTeHHON
II0CJIEIOBATEIbHOCTH, OTBEYAIOLIEH JOTUYECKON CTPYKType mpousBeAcHUs. g yToyHeHus u
JIOTIOJTHEHUSI HEOOXOJUMO OCTABIIATH MOJIS.

OBnajieHre HaBbIKAMHM KOHCIEKTHUPOBAHUS TpeOyeT OT CTyAEHTa LeJIeyCTPEMIICHHOCTH,
MOBCETHEBHON CaMOCTOATEILHON PaOOTHI.

4.2. Memoouueckue pexomeHOayuu no NOO20MOBKe K NPAKMUYECKUM U 1aO0pamopHbiM
3AHAMUAM

Jlist TOro 4ToOBI MpaKTHYECKUE U JIAOOPATOpHBIE 3aHATHUS MPUHOCHWIN MAKCHUMAaJIbHYIO
1OJIb3y, HEOOXOJWMO TIIOMHUTb, 4YTO YNpPAXHEHHE U peUIeHHe 3aJad IPOBOJATCS IO
BBIYUTAHHOMY Ha JIEKIUSAX MaTepualy M CBSI3aHbl, KaK IpPaBUJIO, C JETAIbHBIM pazdopoM
OTJIEJIbHBIX BONPOCOB JIEKIIMOHHOTO Kypca. CiefyeTr Moa4epKHyTh, YTO TOJIBKO MOCJE YCBOEHUS
JEKIIMOHHOTO MaTepuaja C OIpeesIeHHOW TOYKHM 3peHHs (2 MMEHHO C TOH, ¢ KOTOpOil OH
U3J1araeTcs Ha JIEKIHAX) OH OyJeT 3aKpeIuIsThCs Ha MPAKTHUECKUX 3aHATHIX KaK B pe3yJbTare
OOCYX/IEHUSI M aHaJIn3a JIEKIMOHHOTO MaTepuaia, TaK M C MOMOIIBIO PELIeHHs MpPOOIEeMHBIX
cutyanuy, 3anad. IIpm 3TUX yClIOBHAX CTYIAEHT HE TOJBKO XOpPOLIO YCBOHUT MAaTepual, HO U
HAY4YMTCSl MPUMEHATh €ro Ha MPaKTHKE, a TAaKKe MOJYYHUT JIONOJHUTENbHBIA CTUMYJ (M 3TO
OUYEHb BaXHO) J1JIs1 aKTUBHOM MPOpPaObOTKU JEKIUH.

IIpu caMocCTOSITENBHOM PELICHUH 3ajjad HY>KHO OOOCHOBBIBATH KaXKAbIN 3Tal peLIeHus,
UCXOJI U3 TEOPETUYECKUX MOJIOKEHUM Kypca. Ecim CTyIeHT BUAUT HECKOJIBKO IyTEH pelIeHus
npoOseMsl (3a7ay), TO HY>KHO CPaBHUTh UX U BBIOpaTh camblii panroHanbHbIA. [lone3no mo
Hayaja BBIUMUCICHUM COCTAaBUTh KpAaTKUW IJIaH peleHus npodsemMbl (3agauun). Pemienue
npoOJIEeMHBIX 3a/1a4 WIK NPUMEPOB CIEAYyeT M3Jlarath MoApOOHO, BBIYMCIIEHUS pacroyarartb B
CTPOrOM IOPSAKE, OTHENSAs BCIIOMOTATEIbHbIE BBIYMCICHUS OT OCHOBHBIX. Pemenus mnpu
HEOOXOIMMOCTH HY>KHO CONPOBOXK/JaTh KOMMEHTAPHUSIMU, CXEMaMHU, YepTeKaMU U PUCYHKaMHU.

CnenyeT NOMHUTbH, YTO pEIIEHUE KaXKIOW ydeOHOM 3ahauu JOJDKHO JOBOJUTHCS J10
OKOHYATEeJIbHOTO JIOTMYECKOr0 OTBETa, KOTOPOro TpeOyeT YCJIOBHE, W IO BO3MOXHOCTH C
BbIBOJIOM. [lonyuyeHHBIN OTBET CieqyeT MPOBEPUTH CIIOCOOAMM, BBITEKAIOIIMMU M3 CYIIECTBA



naHHOM 3amaun. [lome3Ho Takke (€caM BO3MOXKHO) pellaTh HECKOJBKUMH CIIOCOOaMU H
CPaBHHUTbH IOJIyYCHHbIE pe3ynbTarhl. PemeHue 3ajay JaHHOTO THUIA HYKHO MPOJOJDKATH /0
npruoOpeTeHus TBEP/IbIX HABBIKOB B UX PEIICHUH.
4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHull

ITocne m3yueHus OINpeesIeHHONW TEeMBbI 10 3alUCSM B KOHCIEKTEe M y4eOHHUKY, a TaKxke
pelIeHHs JI0CTaTOYHOI'O KOJMYECTBAa COOTBETCTBYIOLIMX 33/ay Ha MPAKTUUYECKUX 3aHATHSIX U
CaMOCTOSITENIBHO CTYACHTY PEKOMEHAYETCS, NPOBECTH CaMONPOBEPKY YCBOECHHBIX 3HAHHWU,
OTBETHUB Ha KOHTPOJIbHBIE BONIPOCHI 10 U3YUYEHHOI TeMe.

B ciiydae He0OXOJUMOCTH HY>KHO €llle pa3 BHUMATEIbHO pa3o0parbcs B MaTepHase.

WNHorna HenOCTaTOYHOCTh YCBOGHUS TOTO MJIM MHOTO BOIPOCA BBISICHSAETCS TOJBKO MPH
W3Yy4YEHUHU JajbHeNero Marepuaia. B aToM citydae Haj0 BEpHYThCS Ha3al U NOBTOPUTH IUIOXO
YCBOEHHBIM MaTepuasl. BaHbII KpUTEpHIl YCBOCHHMS TEOPETHYECKOr0 MaTephalla - YMEHHE
pemars 3ajayd WIM MPOWTH TECTHUPOBAHHWE IO NpPOHACHHOMY Mmarepuainy. OmHaKo cienyer
MIOMHHUTb, YTO IMPaBUJIbHOE pEIICHHE 3aJaud MOXKET IMOJIyYUTbCS B pe3yjbTaTe NPUMEHEHUs
MEXaHUUYECKHU 3ayYeHHBIX (opMys 0€3 MOHUMAHHUS CYHITHOCTH TEOPETUYECKHUX IOI0XKEHUI.

Bonpocsl 1151 codecenoBanust
ba3oBbIi1 ypoBeHb

Tewma 1. [Ipumenenne MM B coBpeMEHHON KU3HMU.

1. O6miee npeacraBieHne 00 HCKYCCTBEHHOM HHTEIIIEKTE.
2. Hcnonb30BaHre UCKYCCTBEHHOT'O MHTEIJIEKTA B pa3IMYHbBIX cepax.
3. HepCHGKTI/IBI)I HCITOJIB30BaHUA UCKYCCTBCHHOI'O MHTCIIJICKTA.

Tema 2. IIporpammHoe o0ecrieueHre U OHJIaH cepBUCH], TpuMeHseMble B .

OKCepUMEHTAIbHBIIN 3BOJTIOIMOHHBIN XapakTep pa3padorok cuctem M.
Bo3M0O)XHOCTH TPOrpaMMHBIX CPEACTB ¢ MpuMeHenrem M.

TpeboBanus k mporpammHomy odecnieueHuto UU.

SI3b1kM MporpaMMupoBaHus i 3agay M.

[lonsiTue 00 oHTONOrMSX. BO3MOXHOCTM NPUMEHEHMS] OHTOJOTHI B
npogecCHoHaIbHOM 1S TeNbHOCTH.

XNk

Tema 3. MeTtoabl HCKYCCTBCHHOI'O HHTCIIJICKTA B COBPEMCHHOM 06pa3OBaHI/II/I.

—

HckyccTBeHHBIN HHTEIJIEKT B 00pa30BaHUU.
2. NckyccTBeHHBINM HHTEIIEKT: KOHKYPEHT WJIM HOMOIIHUK YUUTENs?
«becrimnoTHoe» oOpa3oBaHue.

(98]

Tema 4. IlpumeHeHHE HMCKYCCTBEHHOTO HHTEIUIEKTAa TIPH BHEAPEHHU IH(PPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEIICHHH.

WHTennexryanbHble THIOTOPCKUE CUCTEMBI U aJJalITUBHOE O0yUEHUE.

IIpumepsl 1 0COOEHHOCTH CUCTEM aJaTUBHOTO O0yUEHHUS.

CrangapTHble 321241 aJaITUBHOTO O0Y4YEHHUS.

WnTennekryanbHbli aHAIU3 JaHHBIX U 00pa3oBaTebHas aHAIUTHKA.
XapaKkTepuCTUKA U MTPUMEPHI POCCUHCKUX 00pa30BaTEeNIbHBIX OHJIAHH-TIAT(HOPM.

PN

[1oBbIIEHHBIN YPOBEHB

Tema 1. Ilpumenenune MM B coBpeMEHHOM JKHU3HMU.



0. Cdepsl mpuMEHEHNs CUCTEM UCKYCCTBEHHOTO MHTEIICKTA.

10.  IIpob6neMbl UCTIOB30BaHUS UCKYCCTBEHHOTO MHTEIIIEKTA.

1. O06mee mnpenacTaBieHWe O TNPUMEHEHHWH WMCKYCCTBEHHOTO HWHTEIUICKTAa B
npohecCHOHAEHOM e TENBHOCTH.

Tema 2. [IporpamMmMHoe o0OecrieueHre U OHJIaiH cepBHCHI, TpuMeHsiemble B M.

Knaccudukanus HHTEIEKTYa IbHBIX CHCTEM.

SAzpikn JIMCIT u TIJISHEP B .

[Tpumenenue s3pika nporpammupoBanus PY THON B pazpabotke cuctem UN.
Omnucanne s361k0B R 1 PROLOG mst pemenus 3agaa M.

Bo3moxHocTu cuctemsl Protége mist co3naHust OHTOJIOTH.

MRS

Tema 3. MeTtoasl HCKYCCTBCHHOI'O HHTCIIJICKTA B COBPCMCHHOM 06pa3OBaHI/II/I.

1. [Ipo6nembl cOBpeMEHHOr0 00pa30BaHUs, KOTOPHIE MOXKHO PEIIUTh C MOMOIIBIO
nu.

2. [Ipob6aembl UCTIONIB30BaHMSI HCKYCCTBEHHOI'O UHTEJIEKTa B 00pa30BaHUU.

3. MeTonpl  MCKYCCTBEHHOTO  HMHTEIJIEKTa  Kak  CHOCOO  MPEeooJICHUS
(yHIaMEeHTaIbHBIX MPOOJIEM COBPEMEHHOT0 00pa30BaHusl.

4. XapakTepucTuKa U IpUMephbl 3apyO0exKHbIX 00pa30BaTeIbHbIX OHIAWH-TUIAT(HOPM.

Tema 4. IlpuMeHeHue HCKYCCTBEHHOIO UHTEIJIEKTAa IPU BHEIPEHUU LHUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHUH.

1. [IpumMeHeHHe  MCKYCCTBEHHOIO  MHTEJJIEKTa  JUIi  OLIEHKM  KayecTBa
00pa3oBaTeNFHOTO MpoIiecca.

2. ABTOMaTHYECKasi OLIEHKA KaueCTBa MUCbMEHHBIX Pa0OT 00yYaromuxcs.

3. AHanu3 oOpaTHOW CBSI3M OT OOYyYarOUIMXCS M KOHTPOJIb Ipolecca oOydeHus Ha

OCHOBE 00pabOTKH TEKCTOBOM HH(pOpMAIMM U3 COIMAIBHBIX ceTell U 00pa3oBaTeNbHBIX
dhopymoB.

4. TexHOIOTUH WCKYCCTBEHHOTO WHTEIJIEKTA: BO3MOXXHOCTH M TIPUMEHEHHUE B
00pa3oBaTebHOU cpejie.

4.4. Memoouueckue pekomeHOayuu N0 HANUCAHUIO HAYYHLIX MEKCMO8 (00KIA008, pedepamos,
acce, HAYUHLIX cmametl U m.o.)

ITepen Tem, kak TPHUCTYNHWTh K HANWCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3o0parhcs,
KaKoBa MCTHUHHAS IIeb BAIlIEr0 HAYYHOTO TEKCTa - 3TO IMOMOXET BaM Pa3yMHO paclpe/IeiuTh
CBOM CHJIBI U BPEMSI.

Bo-mepBpiX, cHa4ana HYXXHO ONPEACTUTHCS C UJACEH HAYYHOTO TEKCTa, a IS ATOTrO
HEOOXOJMMO HAYYUTHCS JIMOO OTHOCUTHCS K pa3HBIM SIBJICHUSAM U (aKTaM HECKOIBKO
KpUTHYECKH (CBOS WES — KaK MHas TOYKAa 3PEHUs), JIMOO HAYUYHTHCS YBICKAThCS KAKHMHU-TO
U3BECTHBIMH WJICSIMH, KOTOpPBIE HYXKITAIOTCS B JOpaOOTKe (Wmes — KaKk ONTHMHCTHYECKAs
NO3MIIMS W HANpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHUE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYYNUTHCS OPraHU30BBIBATH CBOC BPEMsl, Be/Ib, KAaK M3BECTHO, CBOOOTHOE (OT BCAKHX
TIIyIIOCTeH) BpeMsl — BaKHEHIEe YCJIOBHUE HACTOSIIETO TBOPYECTBA, JUIS HETO HAKOHEI-TO
NOSIBJISIETCSL BpeMsi. MHOTJa IMEHHO Ha OPTaHU3aIMI0 TAKOTO BPEMEHU yXOJHUT HEeMayasl 4acTh
CHJI ¥ TAJIAHTOB.

[Tucate crnemyer SICHO W TOHSATHO, CTapasch OCHOBHBIC IOJIOXCHHS (OPMYJIHPOBATH
YeTKO W HEIBYCMBICJIEHHO (4TOObI M CcaMOMy TIOHSTHO ObLIO), a TakkKe CTPEeMsCh
CTPYKTYypUPOBaTh CBOW TeKCT. KaxkIblii pa3 HaJ0 MPEACTaBIsATh, YTO Balll TEKCT OyJET KTO-TO



YUTaTh W €My 3aX04eTCsl COPHEHTUPOBAThCS B HEM, OBICTPO HAXOIWUTh OTBETHl Ha
WHTEPECYIONINE BOMPOCH (320/THO MPECTaBbTE ce0sl HAa MECTe TAaKOTro yesnoBeka). [loHsITHO, UTO
paboTa, HamMcaHHAs «CIJIOIIHBIM TEKCTOM» (0e3 3arojoBKOB, 0€3 BBIICTICHHS KPYMHBIM
mpudToM Hambojee BaXKHBIM MECT M T, 1.), Y KYJIbTYPHOTO YHTATENs JO/DKHA BBI3BIBATH
Ope3rMBOCTh W JaXK€ KAIOCTh K aBTOPY (MCKIIOYEHHS COCTAaBJISIOT HEKOTOPHIE ApPEBHUE
TEKCThI, KOTJa ¥ KaHp ObLI MHOW M K TEKCTaM OTHOCHIIMCH MHAYE, Ja M CAMHX TEKCTOB OBLIO
ropa3i0o MEHbIlIEe — HE TO, YTO B JMOXY «UH(GOPMAIMOHHOTO B3PHIBAa» M COOTBETCTBYIOIIETO
«HGOPMAIIMIOHHOTO MYCOPay ).

O0beM TekcTa W pazNu4Hble O(OPMUTEIHCKUE TPeOOBAaHUS BO MHOTOM 3aBHCAT OT
MPUHSTHIX B KOHKPETHOM Y4eOHOM 3aBEACHHUH MTOPSIKOB.

Pedepar (mokmam) - 3TO caMOCTOATEIBHOE HCCIIEOBAHHE CTYJIECHTOM OIMpeAeeHHOM
MPOOJIEMBI, KOMITJIEKCA B3aHMOCBSI3aHHBIX BOITPOCOB.

Pedepar He momkHa cocTaBiATbCA M3 (PparMEHTOB cTaTel, MoHOrpaduii, MOCOOHIA.
Kpome mpoctoro m3inoxkeHus (GpakToB W IUTAT, B pedepare AOHKHO MPOSBIATHCS aBTOPCKOE
BUJICHHE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTpuM OCHOBHBIE ATAIbl IOJTOTOBKU pedepaTta CTYACHTOM.

Brinonuenue pedepara HaUMHAETCS C BEIOOPA TEMBI.

3aTeM CTYJCHT NPHUXOJUT Ha TIEPBYIO KOHCYJBTAIMIO K PYKOBOJUTENIO, KOTOpAs
npeIycMaTpUBAaeT:

- 00CyKJIeHHe 1IeTU ¥ 337a4 paboThl, OCHOBHBIX MOMEHTOB M30PaHHON TEMBI;

- KOHCYJIbTUPOBAHUE TI0 BOIIPOCaM MOa00pa TUTepaTyphl;

- COCTaBJICHUE TIPEABAPUTEIHHOTO TUIAHA.

Crnenyrommum sTanoMm siBhsieTcss pabota ¢ nuteparypoil. Heobxomumass nuteparypa
10JOUPAETCS CTYIEHTOM CaAMOCTOSITEIBHO.

[Tocne monbopa nuTeparypsl 1eecoo0pa3Ho caenath pabounii BapuaHT IiaHa paboThI.
B HeM HYXHO BBIICJIUTh OCHOBHBIC BONPOCHI TEMBbI M Maparpadbl, PACKPHIBAIONINE WX
coJiepKaHue.

CoCTaBJICHHBIN CITUCOK JIUTEPATYPhI M MPEIBAPUTEILHBIN BAPUAHT TUIAHA YTOUYHSIOTCS,
COTJIACYIOTCS Ha OYePeTHON KOHCYIBTAIIMH C PYKOBOIUTEIEM.

3areM Ha4YMHACTCS CICAYIOMMA dTanm paboOThl - H3yYEHUE JIUTEPATyphl. TOJBKO
BHUMATENBHO YUTas U KOHCIEKTUPYS JTUTEPaTypy, MOKHO pa3o0paThbcsi B OCHOBHBIX BOMPOCAX
TEMBI U TTOJITOTOBUTKLCS K CAMOCTOSITEIIBHOMY (aBTOPCKOMY ) M3JIOKEHHUIO cojiepkanus pedepara.
KoHcrnekTupys mMepBOMCTOYHUKH, HEOOXOIMMO OTpa3uTh OCHOBHYIO HJEI0 aBTOpa M €ro
MO3UIMIO TI0 WCCIIEyeMOMY BONPOCY, BBISIBUTH MPOOJIEMBI W HAMETUTh 3a7add IS
JATBHEHUINETO U3YUYCHUS TaHHBIX MTPOOIIEM.

CucremaTu3aiusi W aHAJIW3 HW3YYCHHOH JHUTEpaTyphl 1O TpoOJieMe HCCIeT0BaHUs
TIO3BOJISIFOT CTYJICHTY Hamucarh padory.

Pabounii BapuaHT TeKcTa pedepara MpeAOCTaBIsSETCS PyKOBOJAMUTENIO HA MpoBepKy. Ha
OCHOBE palouero BapuaHTa TEKCTa PYKOBOIUTEIbL BMECT€ CO CTYICHTOM OOCYyXIaeT
BO3MOXKHOCTH JOpabOTKH TekcTa, ero odopmirenue. [locie mopaboTku pedepar cmaercs Ha
kadeapy Ui €ro OICHUBAHUS PYKOBOIUTEIICM.

Tpebosanus k nanucanuio pegpepama

Hanwucanue 1 pedepara sBisieTcs 00s13aTeNIbHBIM yclIOBHEM BbinoiHeHus mwiaHa CPC mo
0001 TUCIUIUIUHE TPOGECCUOHATBHOTO IUKJIA.

Tema pedepata Moxer OBbITH BBIOpaHa CTYACHTOM M3 MPEUIOKEHHBIX B paboucit
nporpamMmme Wwin (HOHIE OICHOYHBIX CPEACTB TUCIUILIMHBI, OO OIpe/IeeHa caMOCTOSATEIBHO,
UCXOJl1 W3 HWHTEPECOB CTYACHTa (B pamMKax H3y4aeMOW IMCUUIUIMHBI). BbIOpaHHYIO Temy
HEOOXOJIMMO COTJIACOBATHCS C MPETI0IaBaTEIIEeM.

Pedepar nomkeH ObITh HAITUCAH HAYYHBIM SI3BIKOM.

O0beM pedepara gomKeH coctaBisaTh 20-25 crp.

Cmpyxmypa peghepama:



e Bgaenenne (He Oonee 3-4 crpanwmi). Bo BBeneHNMM HEOOXOAMMO 0OOCHOBATH BHIOOD
TEMBI, €€ aKTyaJlbHOCTb, OUEPTUTHh O0JIACTh HCCIIEJIOBaHMS, OOBEKT HCCIIEeI0OBAaHUS, OCHOBHbBIE
LIEJI U 3aJJa41 UCCIIEIOBaHUS.

¢ (OcHOBHas 4acTb COCTOMT M3 2-3 pa3nenoB. B HUX pacKphIBaeTCs CyTh MCCIEAYEMOU
npoOJIeMbl, MIPOBOAUTCS 0030p MUPOBOM JUTEPATyphl U MCTOUYHUKOB MHTEpHET MO NpenMeTy
HCCIIeIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEepPHUCTHKAa CTENEeHH pa3pabOTaHHOCTU MHpoOJIeMbl U
aBTOpPCKAsl aHAJIMTHUYECKas OIICHKAa OCHOBHBIX TEOPETHUYECKUX IOAXOJ0B K €€ DELICHUIO.
W3noxxenne Marepuana He JODKHO OTPAaHUYMBATHCA JIMIIL OINUCATENbHBIM MOAXOJIOM K
packpbITHiO BbIOpaHHOW Tembl. OHO TakXke JOJDKHO COJAEp)KaTh COOCTBEHHOE BHJICHHE
paccmaTpuBaeMoil pobIeMbl U U3JI0KEHHE COOCTBEHHON TOUYKU 3PEHHUS Ha BO3MOXHbBIE ITyTH €€
pelIeHus.

e 3akmoueHue (1-2 ctpanuupl). B 3akimoueHnn KpaTKo M3JIaratoTcsl JOCTUTHYTHIE MPU
U3yUYEHHUH MIPOOIEMBI LIETTH, NEPCIEKTUBBI Pa3BUTHS UCCIIETyEMOT0 BOIIpoca

¢ (CHuCOK UCHOJb30BaHHOM JUTEpaTypbl (He MeHblIe 10 MCTOYHUKOB), B ajaaBUTHOM
nopsiike, 0pOpPMIICHHBII B COOTBETCTBUM C MPUHATHIMU MpaBUiIaMH. B ciMcok ucmonb30BaHHON
JIUTEepaTypbl PEKOMEHYETCs BKIIIOYaTh pab0Thl OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB, B TOM
YUCIIEe CTAaThH, ONYOJIMKOBAaHHbIE B HAYYHBIX JKypHaJaX B TEUYCHHE MOCIEAHUX 3-X JIET U CChUIKU
Ha pecypcel cetn VIHTepHeT.

¢ [Ipunoxenue (npu HEOOXOAUMOCTH).

Tpebosanus k ogpopmaenuio:

TEKCT C OJJHOW CTOPOHBI JIUCTA;

mpudt Times New Roman;

Keruip mpudra 14;

MEXKCTPOYHOE paccTosiue 1,5;

noJist: cBepxy 2,5 cM, cHu3y — 2,5 cM, cieBa - 3 M, cipasa 1,5 cm;
pedepat gomxKeH ObITh TPEACTABICH B COPOIIIOPOBAHHOM BH/IE.

Tlopsook 3awumst pecpepama:

3amuTa pedepara NPOBOAUTCA HA MPAKTUYECKUX 3aHATUAX, [10OCJIE€ OKOHYAHHUS pabOThI
CTyJCHTa HaJl HUM M HCIPaBJIEHUS BCEX HEJ0YETOB, BBIABICHHBIX NpenojaBaTeleM B XOje
KoHcynbTanuil. Ha 3amury pedepara orBoaUTCS 5-7 MUHYT BPEMEHH, B X0JI€¢ KOTOPOTO CTYJICHT
JIOJDKEH TOKa3aTh CBOOOJHOE BIAJICHHE MaTepualioM Mo 3asBieHHON Teme. Ilpu 3amute
pedepara npUBETCTBYETCS UCIOIb30BaHUE MYJIbTUMEINA-TIPE3CHTALIUH.

Oyenka pegpepama

Pedepar orieHnBaeTcs Mo CIEAYIOMNAM KPUTEPUSIM:

* cobmoieHne TpeboBaHui K ero o(hopMIIEHHIO;

* HEOOXOAMMOCTh W JIOCTATOYHOCTH JUISl PACKPBITHS TEMBl TPUBEIACHHOW B TEKCTE
pedepara uHpopMaIy;

* YMEHHUE CTy/IeHTa CBOOOIHO M3JIaraTh OCHOBHBIC UJIEH, OTPaKCHHBIE B pedepare;

* CIIOCOOHOCTH CTYZAEHTa MOHATH CYTh 33JaBA€MBIX MPENOAAaBATENIEM U COKYPCHUKaMH
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CJIM B JIOKJIAJIE CTYACHT UCUEPIBIBAIOILE,
II0CJIEI0BATENIBHO, YETKO M JIOTUYECKU CTPOMHO H3jaraeT Marepuai; CBOOOJAHO CIPABISIETCS C
3aJauaM¥, BOIPOCAMHU M JPYTUMH BHJAMH MPUMEHEHHs 3HAHUH; MCIONB3yeT ISl HAlMCaHHS
JIOKJIala COBPEMEHHbIE HayudHble MaTepuallbl; AHAJIM3UPYET IMOJYUYCHHYI HH(POPMALUIO;
IPOSIBIISIET CAMOCTOSITEILHOCTD TP HAIIMCAHUU JI0KJIa/1a.

Oyenka «xopouio» BBICTABISETCS CTYAEHTY, €CIM KauyeCTBO BBIIIOJHEHUs JOKJIaja
JI0CTaTOYHO BbICOKOE. CTYyZIEHT TBEPAO 3HAET MaTepuall, FPaMOTHO U IO CYILECTBY M3J1araeT ero,
HE JIOITyCKasl CyIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KJIaJa.

Oyenka «yooenremeopumenvhoy BbICTABISIETCA CTYAEHTY, €CIIM Marepuajl JOoKiIajaa
U3J1araeTcs 4acTUYHO, HO NMPOOENbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, CTYAEHT JOIMyCKaeT



HETOYHOCTHU U OMIMOKM IMpPH 3aIIUTE AOKJIa/Aa, 1aeT HEAOCTATOUYHO MPAaBUIIbHBIE ()OPMYIHPOBKH,
Ha0JII0/1al0TCS HapyLICHHsI IOTHYECKON MOCe0BAaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «ney0061emeopumenbHoy BBICTABISAETCS CTYIEHTY, €CIM OH HE MOJATrOTOBUII
JOKJIaJ WU JOMYCTHJ CYIIECTBeHHbIe OmUOKH. CTYIEHT HEYBEpPEHHO H3JIaraeT MaTepHual
JIOKJIa/1a, HE OTBEYAET Ha BOMPOCHI MPENoaaBaTesl.

Onucanue wkanel OYeHU8aHus

MaxkcuManabHO BO3MOXKHBIN 0asll 32 BeCh TEKYIIH KOHTPOJbh YCTAaHABIMBACTCS PaBHBIM
55. Tekyliee KOHTPOJIBHOE MEPONPUATHE CUUTAECTCSA CIAHHBIM, €CJIM CTYACHT MOJYYHJI 32 HETO
He MeHee 60% OT yCTaHOBJIEHHOTO I STOTO KOHTPOJS MaKCHMalbHOTrO Oanna. PedTuHroBbIit
6&]’[.]'[, BBICTaBIISIEMBIHA CTYACHTY 3a TCKYIICC KOHTPOJIIBHOC MEPOIPUATHEC, CAAHHOC CTYJACHTOM B
YCTaHOBJICHHBIE TPapUKOM KOHTPOIBHBIX MEPONPUATUN CPOKH, OMPEAEINSETCS CIEAYIOIUM
obpazoM:

YpoBeHb BBINOJHEHUS KOHTPOJIBHOIO Pelitunroseiii  Gain B % or
3a7aHus MaKCHMAaJIbHOTO Oajia 32 KOHTPOJIBHOE 3a/IaHUE)

OTauyHbBIN 100

Xopommuit 80

Y 10BACTBOPHUTEIBHBIN 60

HeynoBneTBopuTenbHbIN 0

Tembl pedeparTos
ba3oBb1i1 ypoBEeHb

Bosmoxxknoctu u mpumenenue U B o6pa3oBaTenbpHOM cpee.

CoBpeMeHHbIE POrpaMMHbIE IPOAYKTHI, OCHOBaHHbIE Ha V.

OOb1as xapakrepucTuKa s3bika nporpammuponanust PROLOG.

DKCIepTHBIE M UHTEIUIEKTyallbHbIe 00YYaroIlue CUCTEMBI.

Monenu 1 anropuT™Mbl pacio3HaBaHUsI B 3KCIEPTHBIX CHCTEMaX.

Mopenu npeacTaBiaeHUs 3HAHUMN.

Oco0eHHOCTH UCTIOIb30BAaHUSI CEMAHTUYECKUX CETEH /ISl IPEICTaBICHUS 3HAHUH.
[TpoaykimoHHbIe 6a3bl TaHHBIX.

. @peiiMOBBIE MOJIENIH B CHCTEMAaX UCKYCCTBEHHOI'O MHTEJUIEKTA.

10.  OHTONOTMU M UX IPUMEHEHHE B IPOPECCUOHATBHOMN 1A TETbHOCTH.

11.  Bo3moxxHocTH cucteMsl Protégé i co3nanusi OHTOJIOTHH.

12.  IIporHosupymrouue HHTEIUIEKTYaIbHbIE CUCTEMBI.

13.  IInaHupyromye UHTEIIEKTYaJbHbIE CUCTEMBI.

14.  OOumwmii aHayu3 CyIIECTBYIOMINUX 00pa30BaTENbHbIX MIIATPOPMEHHBIX pEIICHUI.
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[ToBBILLIEHHBIN YPOBEHD

Buibl 5KCIIEPTHBIX CHCTEM.

OcobeHHOoCTH pa3pabOTKH yu4eOHOUM SKCIIEPTHON CUCTEMBI.
XapakrepHucTuka 0007104KH 3KcnepTHbIX cuctem CLIPS.
WHuTennexTyaibHble CUCTEMBI KOHTPOJISI U IPUHSTHSI PEIICHUH.
[TonsTHE 1 O0IIME XapaKTEPUCTUKNA HEMPOHHBIX CETEH.
HelipoHHsle ceTH B cHCTEMAaX UCKYCCTBEHHOT'O MHTEIIJIEKTA.
OO6nactu npuMeHeHus1 HeUPOUH(POPMATUKH.

Penakropsl oHTONOTHIA.

OcnoBbsl RDF u OWL.

BaiiecoBckast cTpaTerusi OEHKU BBIBOJIOB.

Poccuiickue oO6pa3oBaresbHble OHJIANH-T1aT(HOPMBI.
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12.  3apyOexxHble 00pa3oBaTesibHbIE OHIAWH-TIIATPOPMBI.
13.  Crenuanu3upoBaHHBIE IPOTPAMMBI JIJISI HEYETKHX CHCTEM.
14.  BosmoxHoctu mnporpamMmel Scilab s pa®oTbl ¢ HeyeTkMMH 0Oa3aMH  JITaHHBIX.

4.5. Memoouueckue peKOMeHdauuu N0 8bINOJHEHUIO UCCNCO08AMENbCKUX npoekmoe

HccnenoBatensckasi mpoekTHas paboTra — 3TO TpymnmoBas paboTa, s BBIIOJHEHHUS
KOTOpOil HeoOXoIuM BBIOOp M NPUIIOKEHHE HAYYHOM METOJMKM K IOCTaBJIEHHOW 3ajade,
NOJy4YeHHe COOCTBEHHOTO TEOPETUYECKOr0 WM OKCIEPHUMEHTAJIBHOTO Marepuaiga, Ha
OCHOBAaHHMU KOTOPOrO HEOOXOAMMO IPOBECTH AHAIU3 M CHENaTh BBIBOABI 00 HCCIIEAyEeMOM
SIBJICHUU. BBINIOJIHEHNE MPOEKTa — 3TO BCErAa KOJUIEKTUBHAsA, TBopueckas IIpakTuueckas
paboTta, mpeAHAa3HAuY€HHas U1 [OJIyYEHHS ONPEIENIEHHOr0 MpOAyKTa WJIA Hay4dHO-
TEXHUYECKOTo pe3yibTara. Takas paboTa moapa3syMeBaeT 4eTKOe, OJJHO3HaYHOe (popMupoBaHHe
IIOCTABJICHHOW 3aJa4y, OIPEACICHUE CPOKOB BBINOJIHCHHUS HAMEUYEHHOTO, OIPEICICHUE
TpeGoBaHuUH K pa3pabaTbIBaeMOMY OOBEKTY.

Boinonnenue 1 rpynmnoBoro mpoekrta sIBIsSieTCS 00sA3aTeIbHbIM YCIOBUEM BBIMOIHEHUS
CaMOCTOATENIbHOW pa0oThl MO 000 JUCHMIUIMHE HOpodecCHOHAIBHOrO IMKiIa. Tema
IPOEKTHOTO 3a/laHusi MOXET ObITh BBIOpaHAa CTYAEHTOM M3 MpPENJIOKEHHBIX B padoueit
nporpamMMe Win (OoHE OLIEHOUHBIX CPEICTB AUCLUILIMHBI, THOO0 OmNpesaeseHa caMOCTOSATENbHO,
UCXOJAsl M3 HHTEPECOB CTyJeHTa (B paMKaxX H3y4aeMoW AUCLUMILIMHBI). BpiOpaHHyl0 Temy
HE0OXO0JIMMO COIJIACOBATHCS C MPETOIaBaTeIeM.

Tpebosanus no 8bINOIHEHUIO U OPOPMIEHUIO NPOEKMA

[Ipu BbIOSTHEHUH MPOEKTA MPUBETCTBYeTCA paboTa B rpymnme (2-3 yenoseka). [Ipoekt —
9TO HUCCIIeA0BaTeNbCKass paboTa, B XOA€ KOTOPOM CTYAEHThl JOJDKHBI IPOJEMOHCTPUPOBATH
BJIAJICHUE HAaBbIKAMH HAy4YHOI'O MCCJIEJOBAHUS, YMEHHS IPOBOAMTH aHaiau3, 0000IIaTh
uH(GOpMaIMIO, JIeJaTh BBIBOJBI, MpeAjaratb CBOM pEIlEeHUs MpoOJeMbl, paccMaTpUBaeMol B
IIPOEKTE.

[Ipy mnoaroroBke MarepuanioB NPOEKTa CTYAEHTHl JIOJDKHBI IPOJEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH JTaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JI1s KaXX0ro U3 y4aCTHUKOB IPOEKTA OLEHUBAOTCS:

* Ipo(eCCHOHAIIbHBIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTH;

* yMeHHME paboTaTh CO CIPABOYHOW M HAy4YHOH IUTEepaTypoil, OCYIIECTBIATH MOMCK
HeoOxonumon nadopmaru B UHTepHET;

* yMeHHue paboTaTh C TEXHHYECKUMHU CPEACTBAMU;

. YMEHHE  II0Jb30BAaThCSl ~ COOTBETCTBYIOIIMMH  BBIINOJIHAEMOMY  IIPOEKTY
UH(POPMALMOHHBIMU TEXHOJIOTHSAMU;

* YMEHHME TOTOBUTh MaTEPHAIIbI IPOEKTA JJIs MPE3EHTAMU: COCTABIATh U PEIaKTUPOBATH
TEKCTHI, POPMUPOBATH NMPE3CHTALIUIO MIPOEKTA;

* yMeHHE paboTaTh B KOMaH/IE;

* YMEHHUE MMyOJIUYHO MPEACTABIATH PE3yIbTaThl COOCTBEHHOM IEATEIBbHOCTH;

* KOMMYHHUKa0eITbHOCTh, MHUIIHATUBHOCTH, TBOPYECKHE CTIOCOOHOCTH.

Kpumepuu evicmasnenus oyenxu yuacmuukam npoekma



Kommnerenmun,

Hnbie

CBSI3aHHBIE C

YHUBEPCAILHBIC
WCIOJIb30BaHUE

" KOMIIETEHIIHH

(KOMMYHUKaOCTbH
COOTBETCTBYIOII]

[Tpodeccuonans OCTb,
170:¢ OTuyeTHOCTh

Ouenka HBIE WHUIMATHBHOCTD,
BBITIOJTHSIEMOMY

KOMIIETCHIINH yMeHHe paboTaTh B

MIPOEKTY
«KOMaHJIEY,

TEXHUUYECKUX

yIpaBlIeHYECKHE
CPEIICTB U

HaBBIKH U T.]I.)
UH(POPMALIMOHH
bIX TEXHOJOTHI

«OTn4HO» PaGora TexHuueckue Crynent mposiBuna | [Ipoekt
BBIMIOJITHEHA  HA | CPeACTBa U | MHUIUATHBY, MpeacTaBIeH
BBICOKOM WH(OPMALIMOHH | TBOPYECKHIA MOJIHOCTHIO U
npodeccuoHalb | bie TEXHOJOTHH | MOIXOM, B CPOK.

HOM YPOBHE. | OCBOEHBI U | CIOCOOHOCTH K
[IpencTaBiaeHHBI | UCTIONB30BAHBl | BHIMOJIHEHUIO

W Marepuall B | JJISI pealM3alvy | CJIIOXKHBIX 3a1aHUM,
OCHOBHOM MIPOEKTa HaBbIKK paboOTHl B
bakTuyecKu MIOJIHOCTHIO KOJUJIEKTUBE,
BEpEH, OpraHu3alMOHHbIE
JIOTTYCKAIOTCS CIIOCOOHOCTH.
HerpyOsbIe

bakTHueckue

HETOYHOCTH.

Crynent

¢BOOOIHO

OTBEYaeT Ha

BOIIPOCHI,

CBSI3aHHBIC c

IPOEKTOM.

«Xoponio» PaGora Oo6napyxuBator | CTyaeHt [Ipoext
BBIMIOJTHEHA HA | ¢ HEKOTOPBIE | JOCTATOYHO MpeacTaBIeH
JIOCTaTOYHO OIIMOKHU B | MONMHO, HO 0e3 | I0CTaTO4YHO
BBICOKOM WCIIOIb30BAHUM | MHULIUATUBBI U | IOJIHO U B
npodeccuoHanb TBOPYECKUX CpPOK, HO C
HOM YPOBHE. | COOTBETCTBYIOII | HAXOJOK HEKOTOPBIMU
Jlomymeno 110 | MX TeXHUYECKHUX | BHITIOTHII HemopaboTKa
4-5 CpEICTB U | BO3JIO)KEHHBIE Ha | MU.
(bakTHUecKux MH(GOPMALIMOHH | HETo 3aJauu.

OIINOOK. BIX TEXHOJIOTH
Crynent

OTBEYaeT Ha

BOIIPOCHI,

CBS3aHHbIE C

MPOEKTOM,  HO

HEJ0CTAaTOYHO

MIOJIHO.

«Y IOBJETBOPUTEIIbH | YPOBEHB O6napyxuBaer | CtyaeHT [IpoekT cnan

o» HEJOCTaTOYHO HEJIOCTAaTOYHOE | BBITTOJIHUII co
BBICOK. BJIaJICHUE OOJIBIIYI0  YacTh | 3HAYUTEJIbHbI




Kommnerenmun,

Nubie
CBSI3aHHBIE C
YHUBEpCaIbHbIE
WCIIOJIb30BaHUE
" KOMIIETEHIIHH
(KOMMYHUKaOCTbH
COOTBETCTBYIOII]
[Tpodeccuonans OCTb,
170:¢ OtyeTHOCTH
Ouenka HBIE WHUIMATHBHOCTD,
BBITIOJTHSIEMOMY
KOMIIETCHIINH yMeHHe paboTaTh B
MIPOEKTY
«KOMAaHJE»,
TEXHUUYECKUX
yIpaBlIeHYECKHE
CPEIICTB U
HaBBIKH U T.]I.)
UH(POPMALIMOHH
BIX TEXHOJIOTHM
HomnyiieHo 1o 8 | HaBbIKaMU BO3JIO)KEHHOM Ha | M
(haKTHIECKUX paboThl C | Hero paboTHI. OTIO3/IaHUEM
OIIHOOK. TEXHUYCCKUMH (6onee
CTy#eHT MOXeT | cpeACTBaMH U HeJeNn) U He
OTBETUTH JIUIIb | COOTBETCTBYIOI] MOJIHOCTBIO
HAa  HEKOTOpbIE | UMH
u3 3aJIaHHBIX | HHPOPMAIIMOHH
BOIIPOCOB, BIMH
CBSI3aHHBIX C | TEXHOJIOTUAMU
MIPOEKTOM.
«HeynosnerBopuren | Pabora He | HaBbikoB CryneHt IIpoext  He
BHO» BBITNIOJTHEHA WM | pabOThI C | IPaKTHYECKU  HE | CHAH.
BHITIOJTHEHA HA | TEXHUYECKUMH | pabora, HE
HU3KOM YpOBHE. | CpEACTBAMHU BBIMIOJTHWJI ~ CBOU
Homymeno HET, 3a71a4u 1581071
Oonee 8 | mHpOPMAIIMOHH | BBITOJIHUII JIUIITH
(bakTUIeCKUX ble OT/IeTIbHbIE HE
OIINOOK. TEXHOJIOTUM HE | CYIIECTBEHHbIE
OTtBeThl Ha | OCBOEHBI MOpYyYCHUs B
CBS3aHHbIE C IpyHIoBOM
MIPOEKTOM IIPOEKTE.
BOIIPOCHI
00HapyKUBaIOT
HEMOHUMaHUe
npeameTa u
OTCYTCTBHUE
OpUEHTAIlNH B
MaTepuae
MIPOEKTA.

Cmyoenmul 00124CHbI: 3AIUTUTH MPOEKT B PEXHUME MPE3CHTALMH, NPEIbIBUTH (ailibl
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccka3aTh O TEXHOJIOTHSAX, HCIOJB30BAaHHBIX HMH IIPH
BBIIIOJTHEHUH IIPOEKTA, JaTh OLIEHKY pa0OoThl KaXKJJOT0 WieHa IPYIIbI (eciu npoeKkm epynnosotl).

IIpumepHbIe TeMbI /151 BBINOJTHEHH MPOEKTHBIX 3aJaHu i

1. Hctopus pa3BUTHS UCKYCCTBEHHOIO MHTEIIEKTa B Poccuu.
2. Hcropust pa3BUTHSI HCKYCCTBEHHOTI'O MHTEIIEKTA 3a PYOEKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B IpodeccHoHalbHOU cdepe

HaIpaBJIEeHUs IOJITOTOBKH).

(B 3aBHCHUMOCTH OT




AHanu3 JaHHBIX Y4eOHON aKTUBHOCTH 00yuaromuxcs ¢ npumeHenuem M.
AHanu3 00pa3oBaTeIbHBIX TaHHBIX IPOEKTHOM JESTEIbHOCTH.
Google Data Studio kak cpecTBO aHaM3a ¥ BU3YyaIU3alluu 00pa30BaTeIbHbBIX JAHHBIX.
Pa3zpaboTka onToNIOTMM MpodhecCuOHaTBLHOM MpeIMeTHON 00IacTH.
[TpuHunB! pa3paboTKH CUCTEM AAANTUBHOTO O0YUYECHHUS.

9. 3apyOexHble CHCTEMBbI aJalTUBHOTO 00YyYEeHHUS.

10. Poccuiickue cuctembl aJaiTUBHOTO 00y4eHUsI.

11. Knaccuduxarust iCKyCCTBEHHBIX HEHPOHHBIX CETEH.

12. I'my0Gokue ucKyccTBEHHbIE HEHPOHHBIE CETH JUTSl PeIeHHs 3a1a4 TUIAHUPOBAHMUS.

13. I'my6okue uCKycCTBEHHbIE HEHPOHHBIE CETH JUIsl pEIIeHUs 3a/1a4 POTHO3UPOBAHUS.

14. I'ny0okre HCKYCCTBEHHbIE CBEpTOYHbIE HEMpPOHHBIE CETH Ui pelleHHus 3aaay
pacrno3HaBaHUs U300paKeHUH.

15. CpaBHuTENbHAs XapaKTEPUCTUKA IIOJIHOCBSA3HBIX M CBEPTOYHBIX MCKYCCTBEHHBIX
HEHPOHHBIX CeTeH /Ui pelIeHus 3a1a4 KilacCu(UKallUU U KiIacTepu3aluu.
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4.5. Memoouueckue pexomeHOayuu no NOO20MOGKe K IK3AMEHaM U 3ayemam

N3yyenne mMHOruX oOmIenpopecCHOHANbHBIX U CIEUUANbHBIX AUCLHUILUIMH 3aBeplIacTCs
sKk3aMeHOM. [IoAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKpEIIeHHIO, YITTyOlIeHuIo 1 0000IeHHIO
3HAaHWUW, TOJYy4YyaeMbIX, B Ipoliecce OOyueHHus, a TakKe MPUMEHEHUI0 HUX K PEIIECHUI0
NPaKTUYECKUX 3a7ay. ['0TOBSCH K SK3aMeHy, CTYJICHT JUKBUAMPYET UMEoIuecs: mpoOensbl B
3HAHUAX, YIIyOJIseT, cucTeMaTH3upyeT U yHopsA0YMBaeT cBoM 3HaHUSA. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET TO, YTO OH HpuoOpen B mpouecce OOydyeHHs MO KOHKPETHOW Yy4yeOHOM
JTUCLUILIUHE.

DK3aMeHAIMOHHAsl CECCHUS - ATO CepUs IK3aMEHOB, YCTAHOBJICHHBIX YUEOHBIM IJIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He crnemyer mymats, uto 3-4 1HS AOCTaTOYHO IS
YCHEIIHOM MOATOTOBKH K 3K3aMEHaM.

B 5t 3-4 nHS HyHO cUCTEMaTH3UpPOBATh YK€ UMeromuecs 3HaHus. Ha koHcybTanmu
nepes 9K3aMEHOM CTYIEHTOB MTO3HAKOMST C OCHOBHBIMM TPeOOBaHUSMU, OTBETAT HAa BO3HUKIIINE
y HUX Borpochl. [IoaToMy nocernienne KOHCYJIbTaliil 00s13aTeNbHO.

TpeGoBaHus K opraHM3allly MOATOTOBKU K 3K3aMEHaM Te K€, YTO M NP 3aHATHUAX B
TE€YEHHE CEMEeCTpa, HO COOJII0JIaThCs OHU JOJDKHBI Oojiee cTporo. Bo-mepBbIX, OYeHb Ba)KHO
COOJIIOJICHHE peKUMa JIHS; COH HE MEHee 8 4acoB B CYTKHM, 3aHATHUS 3aKaHUMBAIOTCS HE TO3]HEE,
yeMm 3a 2-3 yaca a0 cHa. OnTuUMalibHOE BpeMsl 3aHATUH - YTpeHHHE M JHEBHbIE 4Yachl. B
nepepbiBax ~ MEXIy 3aHATUSAMH  PEKOMEHIYIOTCS IpPOTyJKHM Ha CBEXEM  BO3JyXe,
HEYTOMUTEIbHBIE 3aHATHsI CIOPTOM. Bo-BTOpBIX, HAJIMYME XOPOIINX COOCTBEHHBIX KOHCIEKTOB
nekuui. [laxxe B TOM ciywae, eciau Obula MpOIyIlIeHa Kakas-Iu0O JIEeKIusl, He00XO0IUMO BO
BpEMs €€ BOCCTAHOBHUTH (IiepenucaTh €e Ha Kadenpe), 00aymMaTh, CHATh BO3HHMKIINE BOMPOCHI
JUI TOTO, YTOOBI 3allOMMHAaHUE MaTepHaja ObUI0O OCO3HAHHBIM. B-TpeThuX, MpH MOATOTOBKE K
9K3aMEHaM Yy CTYJCHTa JIOJDKEH OBITh XOpOIIWH YYeOHMK WM KOHCIEKT JUTEPaTyphbl,
IPOYNTAHHOM IO yKa3aHUIO MPENoAaBaTeNs B TEUEHHE CeMecTpa. 371eCb MOKHO 3(PPEKTUBHO
UCIIOJIb30BAaTh JINCTHI ONIOPHBIX CUTHAJIOB.

BHauvane cienyer mpocMOTpeTh BeCh MaTepuas MO CIaBaeMOW JUCLUILIMHE, OTMETUTh
s cebsi TpymHble Bompochkl. OOsi3aTenbHO B HHUX pa3zoOparbes. B 3axmoueHwe eme pas
11es1eco00pa3HO MOBTOPUTh OCHOBHBIE IOJIOKEHMSI, HCHOJb3ys IMPH 3TOM JHMCThl OMOPHBIX
CUTHAJIOB.

Cuctemaruueckas OJArOTOBKA K 3aHATUSAM B TEUEHUE CEMECTpPa M03BOJIUT UCIIOJIb30BaTh
BpeMs 9K3aMEHAIIMOHHOM CECCUU JJI CHCTEMATH3alluy 3HAHUM.

1. KoHTpoJub caMoCcTOATEIbHOMH PadoThI CTYAE€HTOB

KoHTpons camocToaTenbHON paboThl IPOBOAUTCS PENOAABATEIEM B Ay JUTOPHH.



[IpenycMoTpensl cneayromue BUABI KOHTpossA: coOecenoBaHME, OLEHKa pedepara,
OIICHKA MPE3EHTAIH, OLICHKA YYacTHsI B KPYIJIOM CTOJIE, OLIEHKA BBITIOJIHEHUS TIPOEKTA.

[TonpoOHbIE KpUTEpUU OLIEHUBAHHUS KOMIIETCHLMH NpuBeJeHbl B DOHIEC OIEHOYHBIX
CPEJICTB AJIsl IPOBEJCHUS TEKYLIEH U MPOMEXKYTOUHOM aTTecTaliH.

2. Cnucok autepatypsbl AJs BbinojaHenuss CPC

OcHoBHas JuTepaTypa:

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

2. CeicoeB, /[. B. BBeaeHue B TeOpHIO MCKYCCTBEHHOTO MHTEIUIEKTa @ ydeOHOE
nocobue / JI. B. Coicoes, O. B. Kypunra, /1. K. Ilpockypun. — Mocksa : At [lu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekct : snextponHsli // Ludposoit
00pa3oBaTeNbHBIN pecypc IPR SMART : [caiT]. — URL:

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

JonmoHUTEIBHAS JTUTEPATYypA:

1. AgepuenkoB, B. W. Cucrema QopmupoBanus 3HaHuii B cpene WHrepHer :
Mouorpadus / AepuenkoB B. W. - bpsHck : BpsHCkMII rocyaapCTBEHHBIH TEXHMYECKHM
yHuBepcureT, 2012. - 181 c. - Kuura Haxonurcs B 6a3oBoit Bepcun DbC [PRbooks. - ISBN 5-
89838-328-X

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

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

4. Ceprees, H. E. Cuctembpl HCKYyCCTBEHHOTO MHTEIIEKTA : yueOHOe Tocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOx#HbIi1 ¢penepanbublii yausepcuret, 2016. — Yacts 1. — 123 c. :
CXEeM., ui., TaoII. — Pexum JOCTyTIA: o MOJMUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

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

Mertoauueckasi iureparypa:
1. MeToanueckue yKa3aHus K cCaMOCTOSATEIbHON paboTe (3IEKTPOHHBII BapUaHT)

HNuTepHeT-pecypcebl:

1. Bopoiickuit . C. Nudopmatuka. DHIUKIONEIUIECKUN CIOBAPh-CIPABOYHUK:
BBEJICHUE B COBpPEMEHHbIE HMH(DOPMAIMOHHBIE M TEJIEKOMMYHHKAIIMOHHBIE TEXHOJOTHH B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — JocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

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


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

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

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

5. Co6onp b.B. Madopmaruka: yuebnux/ b.B. Cobonb [u np.] — Usn. 3-e, momoH.
u mnepepad. — PoctoB H/[: ®enukc, 2007. — 446 c. — [ocrymHo: http://physics-for-
students.ru/bookpc/informatika/Sobol.rar



