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BBEJAEHUE

HeJ’II/I H 3a1a41 OCBOCHUSA TUCIUIIJINHBI
]_IeJ'IBIO OCBOCHHA JUCHUIIIHMHBI ABJIACTCA O3HAKOMIICHHE CTYACHTOB C KPYIrOM 3ajad B
obnactu HCKYCCTBCHHOI'O HHTCIIJICKTA, a TAKXC 3HAKOMCTBO C OCHOBHBIMH IIOHATHAMHU U

MCTOAAMHU MAIIWMHHOI'O O6y‘ICHI/I$I U HUX IPUMCHCHHUCM K 3ajJadaMm,

npodeccuoHaIbHON 00acTH.

33,[[3‘11/1 OCBOCHHUA AUCHUIIIIMHBI —

OTHOCAIIIUMCA K

O3HAaKOMJICHUE CTYIACHTOB C BO3MOXHOCTAMU

MCIIOJIb30BaHUsI TEXHOJIOTHIA HCKYCCTBEHHOT'O MHTEIIJICKTa B podecCHOHaIbHOU chepe.

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/I€HTHI J0JIKHBI:

—  WCTOJB30BaTh MPUHIUIBI Pa0OThI COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTUN
JUTS pENICHUS 3a/1a4 MPOPEeCCHOHATBHOMN JIeITeTbHOCTH;

—  BBIOMpATH

— IMPUMCHATH

u(poBbIE TEXHOJIOTHH,
npohecCHOHANBHBIX 3a7a4;
npu

pelIeHun  3ajad

MIPOrpaMMHBIE

po(hecCuOHATLHOM

cpeacrBa Ojid PpCUICHUA

JACATCIBHOCTHU

CHEeIHATM3UPOBAHHOE MTPOTPAMMHOE 00ECIIeYeHIE U METO/IbI HCKYCCTBEHHOT'O MHTEIUICKTA;
— pa3pabaTbiBaTh OCHOBHBIE MOJYJU WHTEIUIEKTYalbHBIX CHUCTEM, BIAJETh IpUEMaMU
peleHus 1a00paTOPHBIX 3a7a4 B MIPEIMETHOM 001acTH.
Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3YJbTATAMH OCBOEHHSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

Kon, popmynuposka
KOMITETECHIHH

Kopx, dopmynupoBka nuaukaropa

[Inanupyemslie pe3ysbTaTsl
00y4eHUS 10 JUCIUILIHHE
(Momyiio0),
XapaKTEPU3YIOLINE ITAITbI
(dbopMupoBaHUs
KOMIIETEHIMH, NHIMKAaTOPOB

YK-1 Cnocoben
OCYILIECTBIIATh TIOUCK,
KPUTHYECKHUI aHAJIA3 U
CHHTE3 HHpOopMaluuy,
IPUMEHSTh CUCTEMHBIN
MOJIXOJ AJIsl pEIIEHUS
MOCTaBJIEHHBIX 3aja4

NJ-1.YK-1. Beinenser
MPOOJIEMHYIO CUTYAIHUIO,
OCYULIECTBIISIET €€ aHAIN3 U
JIMarHOCTHUKY Ha OCHOBE
CHUCTEMHOTO ITOAX0aa

NA-2. YK-1. OcymecTBiaser NOUCK,
0oTOOp U CUCTEMATHU3AIUIO
uHbOpMaLNU AT ONpeAeTIeHUs
JIbTEPHATHBHBIX BAPHAHTOB
CTpaTEeTMUeCKUX PelIeHUH B
MpoOJIEMHON CUTyalluH

NN-3. YK-1. Onpenenser u
OLICHUBAET PUCKHU BO3MOYKHBIX
BApUAHTOB PEIICHUI MPOOIEMHON
CUTYyallU{, BBIOMPAET ONTUMAIIbHBIN
BApUaHT €€ pelIeHus

OIIK-5 Cnocoben
UCTIOJTb30BaTh
COBpPEMEHHBIE
MH(pOpMallMOHHbIE
TEXHOJIOTHH U
IIPOrpaMMHBIE Cpe/ICTBA
MIPH PEIICHUN
po)eCCHOHAIIBHBIX 3a71a4

NJ-1 OIIK-5 Ucnonb3yer
COBpPEMEHHBIC MHPOPMAITMOHHBIC
TEXHOJIOTUH U TIPOTpaMMHBIE
CpencTBa Jijisl MOMCKa U 00pabOTKH
60sbIINX 00bEMOB HH(OPMALIUU TIO
MIOCTaBJIEHHOM ITpo0OIeMaTuKe Ha
OCHOBE CTaHJAPTOB U HOPM,
IPUHATBIX B IPO(EeCCHOHAIbHON

['0TOBHOCTH IPUMEHSITH TIPU
peleHnt 3a1a4
npo¢eCCHOHAIBHON
JeSITeIbHOCTH
CHeIHATH3UPOBAHHOE
IporpaMMHOe oOecrieueHue
¥ METOJIbI NCKYCCTBEHHOTO
MHTEJUIEKTA.

I'oToBHOCTB pa3pabaThIBaTh
OCHOBHBIE MOJ1YJIH
MHTEJUICKTYaJbHBIX CUCTEM,
BJIaJIETh IPHEMaMH pEIICHUS
MPaKTUYECKHX 3a/1a4 B
peaMeTHOH 001acTu.




cpene

N-2 OIIK-5 Ucnonb3yer
Ka4yeCTBEHHBIA U KOJINYECTBEHHBIN
WHCTpYMEHTapuii 00paboTKu
0O0JIBIINX MAaCCUBOB JJAHHBIX C
LIEJIBIO BBIBEICHUSI HOBOU
nH(pOpMALIUY U TOTYYEHUS
COJIepKaTEeIbHBIX BHIBOJOB

IK-2 Crnocoben | U/I-1 [K-2 CIIOCOOHOCTH
OCYWIECTBIATH  cOOp M | ocymiecTBIsATH  cOop,  00paboTky,
00paboTKy nH(pOpMAITH | MOHUTOPHHT u HHTEPIPETAIHIO
Ou3Hec-aHaNM3a s | uHpOpManru

000CHOBaHUSA N-2 TIK-2 Bmageer CHocoOOHOCTBIO
YIpaBIeHUYECKUX pelIeHnH, | oOpabaTeiBaTh  HWHGOPMAIUMIO  TI0
B TOM YHCJIC C IPUMECHEHUEM | HTOTaM Ou3Hec-aHaNN3a JUTS
METO/IOB  MCKYCCTBEHHOTO | 000CHOBaHUs yIpaBieHUECKUX
UHTEJUICKTA ¥ alTOPUTMOB | peICHHUH

MAaIIMHHOTO O0YYEeHHS nAa-3 IIK-2  OpueHntupyercss B

COBPEMCHHBIX TCHJICHIMSAX Pa3BUTHUS
UUPPOBBIX  TEXHOJOTHUH, BHIOUpAET
TEXHOJIOTHH  WJIM  TIPOrpaMMHBIC
CpeAcTBa IS PEUICHUs MOCTaBIEHHBIX

3ajad.
-4 TIK-2 ITpumeHsieT npu pelieHnu
3amaq npohecCHoHATBHON

NESITETBHOCTH  CHEIHAIN3UPOBAHHOE
[porpaMMHOE OOecreYeHHe, METO/BI
HCKYCCTBEHHOT'O WHTEJUIEKTa U
MAaIIMHHOTO 00yYeHHsI

WNA-5 TIK-2 Cnocoben 000CHOBaTh
MpPUMEHEHWe  TOr0  WIM  HMHOTO
IrOpUTMa MALIMHHOTO OOy4YeHHMs IS
peuIeHUs] KOHKPETHON 3a1auu

na-6 IK-2 Pa3pabarrpiBaeT
OpPUTMHAJIbHbIE MOJEIH U AJITOPUTMBI
HCKYCCTBEHHOTO WHTEJUIEKTa u
MalIMHHOTO o0yueHus B
podecCHOHANBHON AEATEILHOCTH

CTPYKTYPA U COJEP)KAHME JIABOPATOPHBIX 3AHSATUN

JlaGoparopHnas padora 1.

AHaJIN3 COBPEMEHHBIX MTPOrPAMMHBIX CPEACTB ¢ puMeHeHueM NN,

Bonpocs! (koMIileTeHIMH, HABBIKH) 1JI OCBOCHUSA:
1. 3yuuTh COBpeMEeHHbIE ITPOTrpaMMHBbIE MPOAYKTbI, OCHOBaHHbIE Ha 1.
2. HayuuThCcsi aHaNM3MpOBaTh BO3MOXKHOCTH MPOTPAMMHBIX CpPEICTB

npumeHenuneM MU.




3aIlaHl/Iﬂ JJIS1 BBINTOJTHCHHUS M METOAUYCCKHEC YKA3aHHUS .

3aganmue 1

I/ICHOHBSy}I HpHBGI[CHHBIﬁ HM)KC CIIMCOK HWHTCPHCT-CCBIJIOK, a TAKXC JPYIuc
HHTCPHCT-UCTOYHUKHN, U3YYHUTC HHTCIUICKTYAJIbHBIC CUCTCMBI, IIPpCJIaracMbIC 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
OHpCIIGJII/ITG HX HaIIpaBJICHHC!
- akcniepTHbie cuctemsl (IC);
- CUCTEMBI ¢ Oa3aMM 3HaHHI;
- HHTCJIICKTYAJIbHOC o6yquHe;
- HEUPOHHBIE CETH.

3aganue 2

[Tpoananusupyiite BO3MOXKHOCTH, OOJacCTH TNPUMEHEHHs, JIOCTOMHCTBA U
HEJOCTaTKM W3YYCHHBIX HWHTEIUICKTyaldbHBIX cucTeM. Ha ocHOBe anamm3za
COCTaBbTE OTYET B TAOJIUYHOU opMe:

Hassanue [10 | Bo3smoxuoctu | O0nacts CTOUMOCTH HcTounuk
WJIU CEepBUCA, | MPOrpaMMBbI MPUMEHECHUS uHpopmMau
BepCHs (www. )

Cnenaiite BbiBog 0 pbiHke [1O. Paccuuraiite yaenapHbIi Bec MO 00JacTu
npuMenenus [10. M300pa3ute pe3yabTat rpadpuuecku (IOCTPOUTE TuarpaMmmy).

JlaGopaTopHas padora 2

dopmajan3anus 3 HAHU A
Hcnonb3oBanue ceMAHTHYECKHUX CeTel sl IPeACTABJICHUSA 3HAHUI
Bonpocs! (koMneTeHUMM, HABBIKH) J1JI OCBOCHUSA:

1. W3yuuth oOlree MpeacTaBiICHHE O CEMAaHTHYECKOW CeTH U (pperimax s
MPEICTABJICHUS 3HAHUU.
2. HayuuTbcsi CTpOUTH CEMAHTUYECKYH) CE€Th W HCHOJIB3YS (PpeiiMbl

peanu3oBaTh CTPYKTYPY OTHOLIEHUMU.


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

3a11aH1/m JJIS1 BBIIMMOJTHCHHUSI 1 METOAHUYCCKHUE YKA3aHUS .

CemaHTHUECKass CE€Tb — 3TO OJWH W3 CIOCOOOB IIPEACTABICHHS 3HAHUM.
M3HayanbHO ceMaHTHYecKas CeTh Obla 3ayMaHa KakK MOJENb MPEACTaBICHUS
JOJITOBPEMEHHONW TaMSTH B TCHUXOJOTUH, HO BIOCIEACTBUM CTaja OJHUM U3
crioco0oB mpecTaBieHus 3Haani B IC.

CemaHTHKa — O3HAYacT O6I[II/I€ OTHOHICHUA MCKIY CHUMBOJIAMU U 00BEKTaMHU H3
9THUX CHMMBOJIOB.

EeMKOCTh
KJIacc
MeTaJUITYECKIII,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. [I.
TIPTIMED (dpapdoporsrii

[IpocTeiimuii 00pa3zel; ceMaHTHIECKOU CETH

BepmmHbl — 3TO 00BEKTHI, Jyrd — 3TO OTHOHIeHHs. CeMaHTH4yecKkass MOJelb He
packpbiBaeT cama MO ce0e KakuM 00pa3oM OCYIIECTBISETCS MpeICTaBICHHUE
3Hanui. [losTroMy cemaHTHYeckas CeTb paccMaTpUBACTCS KAaK  METO.X
NPEACTABICHUS] 3HAaHWM W CTPYKTypupoBaHus 3HaHui. [lpm pacmmpenun
CEMAaHTHYECKOM CETU B HEW BO3HUKAIOT IPYTHE OTHOLLICHHUS:

IS —A (mpunagnexut) u PART OF (aBnsieTcst 9acThi0) OTHOIIICHHE:
1[€JI0€ —> YacCTh.

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

1s-a 1s-a
IOKA J1aCTOYKA IITHIA
|
|
1
| -
BlIaJeeT THE3I0
I | W hi| part of
" BECHA KPBLIbS
KOHEII
OCEHb

Pacmmpenne ceMaHTUYECKOU CETH

MOFYT OBITh | APYruc€ OTHOLICHHA: BJIAACCT. Torga cemMaHTHYECKass CETh



pacuupsieTcss uepapXxuyecku (BeplimHa UMeEET ABe BeTBU). Kpome Toro, MoxHO
PaCUIMPUTD CETh U JPYTUM OTHOLICHUEM:

Iepuoa — «BECCHA — JICTO».

[Tomyuaercss mepapxuyeckas ctpykrypa noHsatus FOKO. MoxHo pa30ouTts Ha
noacxeMbl. BombIoi mpoOaeMoi Isi CeMaHTHYECKUX CeTeH SBISETCS TO, YTO
pe3ysbTaT BbIBOAA HE FapaHTHPYET JOCTOBEPHOCTH, TAaK KaK BBIBOJ €CThb MPOCTO
HACJIEJOBAaHHE CBOMCTB BETBH 1s-4.

Jlnst oToOpakeHHsT MEepapXUUECKUX OTHOIICHUH MEXJy OOBEKTaMH W BBEICHUS
CAMHOW CEMaHTHKM B CEMaHTHYECKHE CETH ObUIO NPEIJIOKEHO HCIOIb30BaTh
npouenypubie cetu. CeTb CTPOUTCS Ha OCHOBE Kjlacca (MOHSTHS); BEPIIUHBI, AYTH
U TIPOLIETYPHI PEICTABICHBI KaK OOBEKTHI.

3aganmue 1

Hcronb3yst  COOTBETCTBYIOIIIME JOyrd  IIOCTPOUTh  CEMAaHTHUYECKYIO  CETb,
KacaroIyroCs:

1. reorpaduu kakoro-nuO0 pervona. Jlyru: rocynapctBo, CTpaHa, KOHTHHEHT,
HIMpoTA.

2. JUAarHOCTHKH TJa3HeIX 3aboneBanuil. [lyrum: kareropum OoJe3HeH,
naTo(U3MOJIOTHIECKOE COCTOSTHHE, HAOII0I€HUS, CHMITOMBI.

3. pacmo3HaBaHHUS XUMHYECKUX CTPyKTyp. Jyru: ¢opmyna BemiecTBa, CBOHCTBA
BEILECTBA, 00JIACTh MPUMEHEHUS, MEPHI TPEIOCTOPOKHOCTH.

4. mpoueaypbl IIOMCKAa TMOJC3HBIX HMCKOmaeMbiX. Jlyru: HamMcHOBaHUE
WCKOIIAEMOI'0, PACIIOJIOKCHUE MECTOPOXKICHHUS, TIyOMHA 3ajJeraHusi, METOJbI
JTOOBIYH.

5. cyneOHoii mponeaypbl. Jlyru: OpUAMYECKOE JIUIO0, COOBITHE, MEphI
BO3JICHCTBHSI, CIIOCOOBI pacCiieIOBaHUSI.

6. pacrmpezneneHuss MPOAYKTOB IO MarazuHam. J[lyru: HMCTOYHMK CHaOXKeHUS,
HAMMEHOBAaHHUE TIPOJYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  ITYHKT
TPaHCTIOPTUPOBKH.

7. ompeneneHUsT MPUHAIJICKHOCTH KUBOTHOTO K OMNPEICIICHHOMY BHUIY, THILY,
ceMeucTBy. Jlyru: mecTto OOWTaHUs, CTpPOEHHE, OCOOCHHOCTH TMOBEIACHUS, BHU/I
MMATAHUS.

8. kjaccuuKalMy TUIIEBBIX MNPOAYKTOB. Jlyru: HauMeHOBaHHE HPOAYKTa,
COCTABJISIIOLIME YACTH, CIIOCOO MPUTOTOBIICHUS, CPOK XPAHEHMUSL.

9. pacnio3HaBaHus THMNa KoMIbioTepa. Jlyru: cTpaHa M3roTOBUTENb, CTaHIAAPTHAS
KoH(urypaims, 00J1acTb MPUMEHEHHUS, UCIIOJIH3yeMOE MPOTPaMMHOE 00eCIIeUeHHE.

10. wmepapxuueckoit ctpyktypsl BJI. Jlyru: cucrema, COCTOSHUE, Ha3Ha4yeHHE,
B3aMMOJICHCTBUE COCTABIISAIOIINX.



Hcnonb3oBanue ¢ppeiiMoB AJsl NPEeACTABJICHUNA 3HAHUI

@peiiMbl - OUH U3 PACIPOCTPAHCHHBIX (POPMATIU3MOB MPECTABICHUSI 3HAHUN B
OC. OpeilMm MOXHO MPEACTaBUTh ce0e KaK CTPYKTYpYy, COCTOSIIYI0 U3 Habopa
s4eeK - cJIOTOB. KaXIblil CIIOT COCTOMT M3 MMEHU U aCCOIUMUPYEMBIX C HUM
3HaUYCHUU. 3HAYEHUSI MOTYT MPEJCTaBIATh COOOW TaHHbIE, TPOLIETYPhI, CCHUIKU Ha
npyrue (pedMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHE OKa3bIBAECTCS OYEHb
yIOOHBIM JJIsl MOJEIMPOBAHUS aHAJIOTUHM, OMUCaHusl 00JacTeil ¢ poJOBUAOBBIMU
CBSI3IMU TOHSITUH U T.II.

JIro6oit ¢peiiM COCTOMT M3 HEKOTOPHIX COCTABJISIONINX, UMEHA U COJACpPIKAHUE
KOTOPBIX OMMCAHO HUXKE:

1. Umsa ¢peiima. 10 naeHTuduUKaTop, NpucBauBaeMblii PpperiMy, ppeiiM JoJIKeH
MMETh UMSI YHUKAJIBbHOE B JaHHOU (peliMOBOI cCUCTEME.

2. Nms ciota. 9T0 MAEHTU(HUKATOP, IPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHHUKaJIbHOE UMS BO (PpeliMe, K KOTOpOMY OH NpUHaANEKUT. OOBIYHO UMS CJ0Ta
HE HECET HUKAKOW CMBICIOBOW HAarpy3Kud M SIBISETCS JUIIb HIACHTU(PUKATOPOM
JIAHHOI'O CJIOTA.

3. VYkazarenu HacieIOBaHMA. OTH YKa3aTead KacaroTcsl TOJBKO (PperHMOBBIX
CUCTEM HEpapXUYECKOro THUIIA, OCHOBAaHHbIE HA OTHOILIEHUAX ‘‘a0CTpakTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl HH(popManuio o0 aTpudyTax CIOTOB BO
¢dpeiiMe BEpXHETro ypOBHS HACIEIYIOT CIOTHI C TAKMMHM K€ UMEHaMHu BO (peiime
HIWOKHEro ypoBHs. Tunuunble ykazatenu HaciaenoBanus Unique (U: -
yHUKaJIbHBIN), Same (S: Takoit xke), Range (R: ycranoBnenue rpanuir), Override
(O: urnopupoBatb) U T.n. U MOKa3bIBaeT, 4TO (PpeiM MOKET UMETh CIOTHI C
pPa3HbIMHU 3HAYEHUSIMU: S - BCE CIOTHI IOLKHBI UMETh OJJUHAKOBbIE 3HAaYeHus, R -
3HaUEHUE CJOTOB (hpeiiMa HUKHEro YpPOBHS JOJKHBI HAaXOJIUThCA B MpeEAenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiimMa BepxHero ypoBHs, O - mpu OTCYTCTBUH
yKa3aHus 3HAueHUe cioTa (peiiMa BEpXHEro YpPOBHS CTAaHOBUTCS 3HAUCHHUEM
cioTa (peiiMa HUKHETO YpOBHS, HO B CIy4yae ONpPEIECICHHUS HOBOI'O 3HAYCHMS
CJIOTOB (hpEMOB HIDKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAYEHUH CIIOTOB.

4. Yka3zanue Thna JaHHbIX. YKa3bIBAE€TCS, YTO CIOT MUMEET YUCIECHHOE 3HAYCHHE,
100 CIYXKUT yKazareneM apyroro ¢peima. K Tumam maHHBIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictButensHsbiii), BOOL
(6yneB), LISP (mpucoemunennas nporeaypa), TEXT (tekct), LIST (cmucox),
TABLE (tabnuua), EXPRESSION (Beipaxkenue) u np.

5. 3nauenue cnora. IIyHKT BBoAa 3Ha4YeHUs cCjoTa. 3HAYEHUE CJIOTA JOJDKHO
COBIAJaTh C YKAa3aHHBIM THUIIOM JIaHHBIX O9TOrO CJIOTa, KPOME TOTrO JOJKHO
BBITIOJTHSATHCS YCIIOBUE HACJIEIOBaHUS.

6. Jlemon. 3nech naercs onpenenenue nemoHoB tumna [F-NEEDED, IF-ADDED,
IF-REMOVED u T.1. JleMOHOM Ha3bIBaeTcs TMpoIEAypa, aBTOMATHUYECKU
3amyckKaemasi Ipu BBIIIOJIHEHUU HEKOTOPOTO YCIOBUS. JEMOHBI 3aITyCKAIOTCS IPU

oOpalieHry K COOTBETCTBYIOIIEMY cJoTy. Kpome TOro, IeMOH SBISETCS



Pa3HOBUIHOCTBHIO TPUCOECIMHEHHOW NPOLIEAYPHI.

7. IlpucoenuHenHass mnpoueaypa. B kadecTBe 3HAaY€HUs CJIOTa MOKHO
UCIIOJIb30BaTh MpPOrpaMMmy MpoleAaypHoro tuma. Korma Mbl roBopumM, 4TO B
MOJICNIAX TPEACTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS MPOUEAYPHBIE U
JeKJIapaTUBHbIE 3HAHUSA, TO CYUTAEM JEMOHBI W MPHUCOCIUHEHHBIE MPOLETYpPbI
MPOLIETYPHBIMU 3HAHUSIMHU.

OCOOEHHOCTBIO HEPAPXUUECKON CTPYKTYphl SABISETCA TO, 4TO HHpOpMAIus 00
atpuOyTax (¢peiiMa Ha BEpXHEM YPOBHE COBMECTHO HCIIONB3YETCS BCEMH
dpeiiMaMy HUKHUX YPOBHEH, CBA3AHHBIX C HUM.

Hanpumep: ®peiimoBoe npeacTaBieHne KOH(EPEHIINH.

Hepapxuueckue (PppeliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
MeXxay (¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperimbl
noJkHbl copepxkath uHpopMmammio o JATE, MECTE, HASBBAHUUN TEMBI,
JOKJIAJUYUKE. Takum oOpa3oM, Ha caMOM BEpXHEM YPOBHE OIpeziesieH (hpeim
KOH®EPEHIIMA.

KoHpepeHnu pa3aensgroTcs Ha KOMMEPUYECKUE | 10 pa3BUTHIO. OHH COCTaBJISIOT
nouepHue (periMbl. B HUX MOTYT OBITh J0OABIEHBI CJIOTHI: 00BEM TOPrOBIH U
OIOKET.

KOHdIepeHLTHA
Aama
Mecro
Tena
IS-A IS -A
KOMMEPY eCK I10 PA3BHTHIO
Aama Hama
Mecro MecTo
Tema Toprormsi Tema PazeH1HE
JIOK/TaT4HK JOKIMAI4HK
IS-A
02.01.92 4 KoHpepeHIHA
Aama
Mecto Kongeperi-san SK3EMITTAD

Tema
Jormamauk  Amako

[Tpumep dpeiimoBoii MoaETH

3aganmue 2.

Hcnonb3ys hpeliMOBYIO0 MOJIEIb MPEACTABICHNS] 3HAHUN peaTu30BaTh CTPYKTYPY
OTHOUIEHUH, OMMCHIBAIOIIKE CIEAYIOLINE CUTYAIUU:

1. sK3amMeH Mo AUCHOUINIMHE 3a CCMCCTP Yy MpCrogaBaTCisdl IPU COCTABJIAIOIINX:
CEMECTP, OK3aMCH, IIPCIIoaaBaTCib, OICHKA, CTYACHT, I10JI1y4aTh.



2. BEIOMOCTh MPHU COCTABISIONMIMX: UCIUILINHA, CTYACHT, JK3aMEH, CEeMecCTp,
MPENOJaBaTelb, OLICHKA.

3. KOH(bCpCHHHH II0 KOMMCPUYCCKUM BOIIPOCAaM IIPpHU COCTABJIANOIIUX: AaTd, MCCTO
IMPOBCACHUA, TEMA, IICJIb BRICTYIIAIOIINC.

4. IMOJIYUCHHUC OLCHKH IIpU COCTABJLANOIINX: IIPCIIOAABATCIIb, CTYACHT, OLICHKA,
IIOJIy4aThb.

5. HCMONB30BaHUS W3JENUs TPU COCTABJSIIOIIMX: OpraHu3anus, pa3padoTka
TEXHOJOTHUECKOTO pEIIeHUs, hccieaoBanue «pusumdeckoro spdexra», MeTosl
CO3JIaHMsI U3JIENHA.

6. unopmammonHas cTpykrypa B/l B MamIMHOCTPOEHUHM MPU COCTABISIONINX:
¢usnueckue HQPOEKTh, TEXHUUYECKUE PEIICHHS, H3IENHs, OOBEKT IOCTaBKH
u3zienus, IpuOOpbl U CTEH/bl, HOPMATUBBHI.

7. KimaccupukauMs TNpPOAYKTa IMPU COCTABISIIONIMX: Ha3BaHUE, O00JacThb
IPUMEHEHUs, CIOCO0 XpaHEHUs, CIIOCO0 TPaHCIIOPTUPOBKH.

8. AyaAUuTOPHUA (OHI/IcaHI/Ie) Impu COCTaBJIAIOIIUX: BMCCTUMOCTHb, HA3HAYCHHUC,
COCTaBJIAIOIMHNC, MCCTOHAXOXACHHC.

9. JKMBOTHBIN MHUD IIpHU COCTABJIAIOIIUX: BUIA, THUII, CpCaa O6I/ITaHI/I}I, OCOOCHHOCTH
ITIOBCICHHMA.

JlabopaTtopHblie padoThbi 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnossl RDF u OWL

Bonpocs! (koMneTeHUMM, HABBIKH) J1JI1 OCBOCHUS

3. Ompenenuth MpeaMETHYIO 00J1aCTh, CO37aTh KJIACChI, OTHOIICHUS C
MCIIOJIb30BaHUEM CHCTEMBI Protége, a Takyke Ha mpUMepe Co3qaHHON
b3 paccmotpers mogens RDF, s3p1k OWL u cuntakcuc Turtle.

4. Hayuuthcs peanmu3oBbiBaTh oHATUA Defined Classes, DL Query B
cucreme Protége

5. M3yuuTh BO3MOKHOCTH si3biKa 3ampocoB SPARQL

6. Hayuuthcsi aHamu3upoBaTh CO3/1aBaTh IMIpaBWa [Jisi MPOBEPKH

uH(dopmaIuu o ToBapax ¢ momoinbko s1361k0B SWRL 1 SQWRL .

SaHaHl’lﬂ JJIS1 BBINTOJTHCHHUS U METOAUYCCKHUEC YKA3aHUS .

B kauectBe mpumepa Oyaer paccMoTpeHa HHGpOpMaIUs O KOHKPETHOM



ToBape (KOHKpETHOM cMapTdoHel) M Ha ee OCHOBaHMM COCTABIIEHA TIEPBAsk BEPCHS
B3.

[Tepen Hauagom paboTel ¢ cucteMoir Protégé [6] HE0OXOAMMO COCTaBUTH
XOTs OBl HEKOTOPYIO YIPOILIEHHYI0 KOHLENTYaJIbHYIO MOJENb IPEIAMETHOM
obnactu. W, myist Toro 4To0bl MOTOM HE OBLIO CIOXKHOCTEH ¢ ee (popMann3anuen,
HEO0OXOAMMO OMpPENENUTh KaKUMH CYHTHOCTSIMH MOHO OINepupoBath. B ganHHOM
ciyyae 310 cymHoctd Moaenu RDF [1, 2] u a3eika OWL [4], T.k. MHOTrHE
CUCTEMBI U OMOMMOTEKH, B TOM uucie Protégé moaaep>KuBaeT 3TU CTaHIAPTHI, U
OHH SIBJISIFOTCS HanboJiee pacupoCTPAHEHHBIMH.

Croutr cpa3zy oTmetuthb, uto Mojzelb RDF sBnsercs abctpakTHON U
CYILIECTBYET MHOKECTBO SI3bIKOB C Pa3HBIMH CUHTAKCHUCAMHU, peasn3yromux ee [1].
OWL Ttaxxe MoOXeT ObITh MpeoOpa3oBaH B HECKOJBKO HOTALMWA U B JIIOOOH U3
s361k0B RDF [4]. KoHKpeTHBIE CHHTAaKCHUCHI OYIyT OOCYXJIaThCsl MO3HEE M BCE
MIPUMEPHI, ONMMCAHHBIE HUKE MOTYT UX HE MIPUIACPKUBATHCS.

Onronorust B pamkax monaenu RDF mpeanonaraer omnpeneneHue TroObIX
MOHATUN TPEIMETHOW 00JIacTU B BUIE TPOCK: CyOBEKT — MpeauKaT — OOBEKT.
MHoxecTBO Takux Tpoek oOpasyer rpad mnoHsaTuid. CyObeKTbl U OOBEKTHI
WHTEPIPETUPYIOTCS KaK BEPIIMHBI OPUEHTHUPOBAHHOTO rpada, a MpeauKaThl Kak
ero Ayrd (M ONpeAeNsitoT OTHOIIEHUS MEXKIY CYIIHOCTsIMH). BepmmHbl MOTyT
OBITh CJEAYIOLIUX TUIOB: PECYpC, MyCcTasi BEPIIMHA.

Pecypc onuchiBaeT HEKOTOPOE MOHITHE PEATBHOTO MUpaA U pa3lieNsaeTcs Ha
CCBUIOYHBIE pecypchl U cKaysipHble. CChbUIOYHBIE pecypcbl — 3TO HEKOTOpbIE
MOHATUS, KOTOPbIE MOTYT HMETh XapaKTEpPUCTUKH (Hampumep, cMapTdoH,
cmaptpor SMGI65FZPHZER, »okpan). TakuM TOHSTHSIM TNPUCBAUBACTCS
rinoOanbHblid  yHUKaNbHBIN uaeHTHdukarop IRl (Internationalized Resource

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

TaKHUC PECYPCbl MOT'YT HAXOAUTHCA KAK Ha MCCTC CY6T>GKTEI, TaKk WM Ha MCCTC

00BEKTa B 3aBUCUMOCTH OT npeaukKara.

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


http://myontololgy.org/goods#phone1

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTEPUCTUKHU
U SBJISIOTCS MPOCTO 3HAYEHHEM ompeneraeHHOro tumna. COOTBETCTBEHHO, TaKHE
pecypcbl MOTYT HAaXOAMTCS TOJILKO Ha MecTte oObekTa. Ho, mpu »ToM misg HHUX
MOKET ONPEACIIATHCS TUI U JJI1 CTPOKOBBIX 3HAUEHHI MOKET ONPENEATHCS A3BIK.
Hampumep, s Hameld mnpeaMeTHOW OOJacTH TaKMMU CYIIHOCTSMHU MOTYT
aBiAThCs: 6.2 (KOHKpeTHas AuaroHaidb skpana; float), «Samsung Galaxy S9+—
(opurmHanbHOE Ha3BaHUE; String); «4epHBIN~(@ru (1BET; string; pyccKuii).

Takxe HEOOXOIUMO OTMETUTh, YTO «IPEAUKAT™ TaKXKe MOXET ObITh
«CYOBEKTOM™ WJIK «OOBEKTOM ™ B paMKax JIPYyTUX TPOEK. ITO HEOOXOAUMO YTOOBI,
HaIlpUMep, ONUCATh OTPAHUYECHHS] TAaHHOTO OTHOILLIEHUS.

[Iyctas BepmmHa B OCHOBHOM HEOOXOJMMa ISl «MMUTALUS ™ N-apHBIX
cBsa3eil. Kak BUHO M3 KOHUENUIUHA MOJIENH, MPEAUKAT MOKET CBSA3BIBATH TOJIBKO 2
pecypca. Ho, 3T0 pemraercs ¢ NOMOIIBIO BBEICHUS MPOMEXYTOYHOW BEPIUHUHBI U
pasJelieHneM CBsI3U Ha HECKOJbKO OuHapHbIX. [Ipu 3TOM BepmnHa He OyzAer
IPEACTABIIATh MOHATUE PEATBHOrO MHUpPA U €l HET CMBICHIA J1aBaTh YHUKAJIbHBIN
ro0anbHBI MACHTU(PUKATOP, JTOCTATOUYHO JIOKAJIBHOTO JUISI COCTAaBJICHUS TPOEK.
MMeHHO N7l TakuMX BEpPLIMH M BBeAEH oOcyxaaemblil Tum. Ilpu 3TomM He Bcerna
OYEBHUJIHO CTOUT JIM BBOJUTH JUIsi TOW WJIM HWHOW CYHUIHOCTH TJ00aIbHOM
uneHtudukarop. Hampumep, KOHKpeTHbIE cMapT)oH o0Namaer  psAaoOM
XapaKTEPUCTUK JUCIUIeS] U OBLIO PELIEHO BBIACIUTH TUCIUIEH KaK OTIEIbHYIO
CyHIHOCTb. [Ipu 3TOM 11711 HaC OH SIBJISIETCS HEOTHEMIJIEMOI YacThio cMapT(doHa, a
MPOU3BOAUTENb CMApT(POHA MOKET CTABUTh Pa3HbIe MOJEIU JUCIUIES OT Pa3HbIX
MPOU3BOAMTENICH TIPU YCIOBUHM COXPAaHEHUs XapakTepUCTHK. Toraga MoxeT ObITh
1eJIeco00pa3HO HKCIOJIb30BaTh MycTylo BepiinHy. C JIpyroil CTOpPOHBI, €Clu
MPOU3BOAMUTEIb IPUCBOUI JAHHOMY JAMCIUICIO ONPEEICHHbIN KO, TO MOXKET ObITh
1eJI1eco000pa3HoO BBIICTUTH €ro Kak pecypc. T.K. OH MOXeT ObITh YCTAHOBJICH U Ha
npyroit cmaptoH, a Takke OyIeT Hpolle pealu30BbIBaTh, HAIPUMEp, 3aIPOCHI
IUTS ONPEAEITICHUSI CEPBUCOB, TMI€ €CTh B HAJTMUMM JAHHBIN AUCIUIeH. [ mpumepa
IyCTOW BEPIIMHBI PACCMOTPUM XAPAKTEPUCTHKY «Pa3pelICHUE™ y KOHKPETHOI'O

JUCIIICA .



SM-D-G965FZPHSER pa3pemienue _x
_ X TOopu30HTaIIb 2960
_X Beptukanb 1440

JlaHHbBIE TPOMKHU ONMHUCKHIBAIOT rpad, U300pa>KeHHBINH Ha puc. 1.

pas3geweHue roODU30OHTaNb

SM-D-G965FZPHSER

2560

» 1440

BEDTUKalb

Puc. 1 I'pad, onuceiBaromumii papenieHue AUCIuIes

CToUT OTMETUTh, UTO JaHHBIC MOHATHS TaKXKEe MOXXHO ObUIO OIUCATh C
UCIIOJIb30BaHUE 2 CBS3EM «paspellieHue rop—, «paspelieHue Bep— u  0e3
IIPOMEKYTOUYHON BEPIIMHBI. UTO MOKa3bIBAET, YTO CO3AAHUE OHTOJIOTMH OCTAETCS
BAapUaTUBHBIM IIPOLIECCOM, 3aBHUCSIIMM OT KOHKPETHBIX LEJIEH W MPEeANOYTCHUN
pa3paboTymKa.

Kak mpaBuno IRI pecypca cocroutr wu3 wuaentuduxkatopa b3 wumm
OPOCTPAaHCTBA HMMEH M UACHTU(UKATOpa NOHATUA B HeM. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, moker o3HaYaTh, YTO OIMUCHLIBAETCS

MOHATHE «phonel— B b3 TOBAapOB c UJACHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UToObl He mHCaTh KaXAbIA pa3 TOITHBINA
uaeHtTugukarop b3 wiaM npocTpaHcTBa MMEH, €ro 3aMEHSIOT Ha Mpeduxc.
Hanpumep, MoxHO 3amMchiBaTh «mo:phonel—, rae mnox «mo:— Oyner
noapazymeBathes noHsbli [R1 B3.

Crangapt RDF BBOIUT HE TOJBKO KOHLEMIUIO, HO U 3 TPOCTPAHCTBAa UMEH
c obmumu moustusmu: rdf, rdfs, xsd [3]. ['me xsd omuceiBaeT TUIBI, KOTOPHIC
MOXHO HCIIOJb30BaTh B OHTOjNOrusix Ha ©Oaze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemeHue gucruies o
TOPU30HTAIM MOTJIO OBITH OIMUCAHO CIEAYIOIHUM O0pa3oM: X TOPHU30HTAJb
“2960”"xsd:integer. OcHoBHble mnoHsATHS U3 rdf, rdfs, koropbie OynyT
WCIIOJIB30BAThCSA B pamMKax naHHOM paboTel: rdfs:Resource (momsitme pecypca,

onucanHoro panee), rdfs:Class (monstue xkmacca), rdf:Property (monsitue


http://myontololgy.org/goods#phone1

otHoteHus), rdfs:subClassOf (oTHOIIEHHE, KOTOPOE OIMpenesieT «CyObeKT ™ Kak
noaknace «oowekra™), rdfs:subPropertyOf (oTHOmIEHHE, KOTOpPOE OIpeaesieT
«CYOBEKT™ KaK YyTOUHEHHE «0OBEKTa™, SBJISIIONIECTrOCs OTHOIIeHHeM ), rdfs:domain
(oTHOILIIEHHWE, OmpeAersonee 00JacTh ONpENeIeHUs APYroro OTHOIIEHHS),
rdfs:range (oTHOIIEHHUE, ONpeestoniee 00J1acTh 3HAUCHUS APYTrOr0 OTHOIIEHUS ),
rdfitype (OTHOmIEHHE, KOTOpPOE OIpeAeNsieT «CYObEKT™ KakK dSK3eMIUISIp
«oOBeKTa ™).

OWL sBnsieTcs cTaHAApTU3UPOBAHHBIM S3BIKOM CO3JaHUsI OHTOJIOTHI. OH
MMEET HECKOJIbKO BAPUAHTOB CHHTAKcHuca (B TOM uuciie (QYHKIMOHAJIbHBIN), a
TaK)K€ MOXET ObITh mpeoOpa3zoBaH B Jr000i u3 cuHrakcucoB RDF. T.x. OWL
comectuM ¢ RDF, To B Hamem ciydae OH OyJeT WHTEPHPETUPOBATHCS Kak
HajacTtporika Haax RDF, kotopass yTOYHAET MOAXOJ K CO3/IaHUIO OHTOJIOTHH,
pacuIpsieT BO3MOKHOCTH MOJIENIM U BBOJUT HOBBIE CYIIHOCTH (M3 MPOCTPAHCTBA
umeH owl).

b3, co3manneie ¢ ucnonp3zoBanneM OWL mnpeamnonarator, 4rto Ha HHX
MIPOU3BOMUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMPOTUBOPEUUBOCTh b3,
BBIBECTH HOBBIC OTHOIIICHHSI.

B cBsi3u ¢ 3TUM onKcaHue OHTOJIOTHUH MOXKHO Pa3/IeNuTh Ha:

1 CymHoctu. Bcee mnonsitus, onucanHble paHee B pamkax RDF, a Ttakke
HEKOTOpbIe HOBbIE 13 OWL;

2 Breipaxkenusi. Onucanve MOHATHS 4Yepe3 KOMOMHAIIMIO MHOXECTBA JPYTUX
cymrHocTeld. OMHUM 13 OCHOBHBIX MPUMEPOB MPUMEHEHUS SBJSIETCS OMpEeICHNE
Kjacca yepe3 Bblpakenue. Hanpumep, «KamepodoH— — 310 TenedoH, KOTOPbIH
MMEET HE MEHee 2 OCHOBHBIX KaMep € pa3pellieHueM He meHee 2(0Meranukcenei;
HOBBIA THI «YHUCIO— — 3TO OOBEAWHEHHE MHOXKECTB IEJIBIX YUCEN M YUCEN C
JpOOHOMN YacCThIO.

3 Axcuombl. TOYHO W3BECTHBIC MOJIOKEHUS W TIOJOKEHHSI, KOTOPhIE BCErna
JTOJKHBI OCTaBaThCs UCTUHHBIMHU. Hampumep, Ha OTHOIIICHWE
«m1oTHOCThI IMKCceneii~ MOryT OBITh HAJIOXKEHBI OTPAHWYEHUS Ha 001acTh

ONMpCACICHHA — OJK3CMILIAP KIacC «I[I/ICHJIGI‘/’I_‘ U 00JacTh 3HAYCHHS — «Ieaoe



gyucno—. [Ipu 3Tom ecnu B 0aze 3HaHuil Oyaer Tpoika «G miuotHocThlIukcenei
529, TO 3TO MOXKET MPUBECTH KakK K ommoOke (ecimu G TOUHO HE MOXKET SIBIISTHCS
HK3EMIUISIPOM Kilacca «Jlucmieii—), Tak M K BBIBOJY HOBOro oOTHoueHus «G
rdfitype ducnmei—.

Kak yxe Obuto ckazaHo Beime, OWL pgo0aBisieT HOBbIE MOHITHS U
aKcUOMBI. /{7151 JaHHOM paboThl HEOOXOIUMBI CIEIYIOIINE TOHATHUS:
1 owl:Class. Ananornuno rdfs:Class;
2 owl:Thing. Knacc, sBnsroniuiics mpeIkoM BcexX KJIacCoB. AHaJIOTHYeH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMHUPOBAHUS;

3 owl:ObjectProperty. [Toaknacc otnomenuii (rdf:Property), cBs3bIBarOIMX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmnacc otHomenuii (rdf:Property), cBsi3piBatronux pe-

cypc ¢ IRI u nmurepar;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu
object/data property, siBistroreecs mpeakoM Beex Object/data property;
6 owl:FunctionalProperty. Knacc oTHomeHut, npuMeHsIeMbIX K OJTHOMY
«CYOBEKTY ™ TOJILKO OAMH pa3. T.e. B OHTOJIOTHH HE MOXKET CYIIECTBOBATh JIBA TPH-
mwieTa «x ¢ yl—, «x ¢ y2—, rne yl u y2 pasHblie cymmHocTH 1 «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1IeHHE, TeKIaAPUPYIOIIEE, UTO FK3EMILIAP CYyObEeKTa-
KJIacca HEe MOXKET OBITh OJJHOBPEMEHHO SK3EMIUISIPOM 00beKTa-Kiacca. T.e. B
OHTOJIOTMH HE MOET CYIIIECTBOBATH JiBa Tpuruieta «x rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasusie kinaccol u «yl owl:disjointWith y2—.
8 CymHocTH, He0OX0AMMBIE JUTsl COCTABIICHUS BhIpaKeHH. by Ty T onuchiBaTh
npu nosgsiennu (owl:members,, owl:unionOf u 1.71.)

Teneps, Korja CynHOCTH, KOTOPBbIE MOTYT OBITh UCITOJIH30BAHbI, 0003HAYCHBI,
MO>KHO CIIJITAHUPOBATH 0011Iee onucanue npenMeTHon odmactu. OHO paseneHo Ha
OIMMCAaHME KJIACCOB, K3EMILIIPOB M OTHOIIICHUH MEKy HUMH (PHUC. 2) ¥ OIMCAHKE

caMUX OTHOILIeHUH (puc. 3).
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Puc. 2 ®parmenT rpada, onuchIBAIONIIETO KJIACChI, SK3EMILUISAPHI U UX OTHOIICHUS B

paMKax OIIMCaHU:A CMapT(I)OHOB

owl:Property ) cBoBoaHoe
rdfs:sylsProheRyOf rdfs:range
4acTs TekcToBOE I xsd:string

rdfs:domain rdfs:range \

Tosap xsd:string \ unknown
rdfs:range rdfs:subProgertyOf

YacTb ro?ra/ paspelueHmne
Kog npoussogutens  —
y rdfs:range
JCNEE0E 16 TexHonorua usrotosnienns | | Paspelenme
rdfs:range 2RpaHa
xsd:double rdfs:subPropertyOf \dfsidomain
rdfs:domain Oucnneit

rof, BbinycKa —/ rdfs:domain
paspelueHue

[MaroHanb 3KpaHa (=

rOpU30OHTaNb

Puc. 3 ®parment rpada, onuchIBaOIIET0 CBOMCTBA B paMKaX ONMUCAHUS

cMapTPOHOB

B pamkax mnpuBeneHHOro ¢parmMeHTa KIIaCCOB BBIACICHBI OYCBHJIHBIC

KJIACCBhI:

«ToBapy», «CmapTtdon». Takxe BbACTEHB HEKOTOPHIE OTACIBHBIE COCTABISIOINE

cmaptdoHa Kak monkiaccel kiacca «Yacte ToBapa»: «[lucmieit», «Kamepay,



«IIpoueccopy», «AxkkymynsTop». Croa BbIIEIEHBI TOJBKO CaMbl€ BaXKHbIE YaCTH,
KOTOpbIe OOJbIlIE BCET0 HMHTEPECYIOT TMOKyIarene W Hambosee IEHHBI IMpHU
o0paboTtke uHpopMaiu o ToBape. OcTanbHble XapaKTePUCTUKU OyIyT 3a]1aBaThCsI
OTHOIIIECHUSIMUA MEXIY KOHKPETHBIM CMapTQOHOM W KOHKPETHBIMH 3HAYCHHSIMHU
(Ha M300pakeHHH B KAauecTBE MpUMEpa TaKUX OTHOLIEHUH MOXKHO BHUJETH: «TOJI
BBIITYCKa», «KOJ Mpou3BoAuTeNs»). CTOUT OTMETUThb, YTO HEKOTOPHIC Y3IIbI
(mampumep, «[2.9, 1.9]») 3amaHbl B aOCTpaKTHOM BHJI€ U WX KOHKPETHOE 3a/aHHEC
OyZeT 3aBHCETh OT HCIOJB3YEMOr0 CHHTaKCHCa W/MIW  BO3MOXKHOCTEH
MHCTPYMEHTAJILHON CUCTEMBI.

B pamkax nmpuBegeHHOro (p)parMeHTa CBOMCTB HE C/EJIaHO pa3/elieHHue Ha
ObjectProperty u DataProperty Bo m30exaHWe HM3JIHUIIHEH KOHKpEeTH3aluu (TIpu
peanu3anuu pa3felieHHe JeJaeTcsl O4YeBHJIHBIM oOpa3oM). B pamkax mnpsmMbIx
HacJIeTHUKOB «owl:Property» BbleneHBI TUIIBI BO3MOXHBIX OTHOLLIEHUMN: «YacTh»
(I71s1 CBSI3M TOBApa C €ro 4acThi0), «UHUCIOBOE/TEKCTOBOE/CBOOOIHOE/ pa3peIlICHUE)
(IaHHBIE CBOWCTBA ONPEACIAIOT TPYIIy CBOWCTB, OOBEIUHEHHBIX OOLIEH
obnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE U CBOOOJHOE CHENAHO IS
yOpouieHusi JanpHeimeil o0pabotku. Ilox TEKCTOBBIMM MOApPAa3yMEBArOTCSA
KOHKPETHbIE 3HAYEHHs, KOTOpbleé IOTOM MOTyT OBITh HpPeoOpa3oBaHbl B
nepeyuciseMblii Tun. B pamkax cBOOOAHBIX K€ OMHMCAHUS MOTYT COJEpKaTb
HECKOJIbKO XapaKTEPUCTHUK, OJIHY XapaKTEPUCTHKY, 3alMCAaHHYIO Pa3HbIM 00pa3om
U T.J.), «unknown» (Tpymmna XapaKTepUCTHK, N0OaBISEMBbIX aBTOMAaTHYECKH B
nporiecce cOopa wuHPopMaruu, JUIi  KOTOPBIX HEBO3MOXKHO  OINPEISTUTh
MPUHAIIIEKHOCTh K PAHEE OMMCAHHBIM TPYIIam).

Heo0OxoaumMo moHUMaTh, 4TO B paMKax puc. 2, puc. 3 MpHUBEAEHbI TOJIBKO
dbparmenTsl rpada mna ynporuieHus. OctaBmuecs (PparMeHThI OMHCHIBAIOTCS
aHAJIOTUYHO W He 00JIaJatoT TOMOJHUTEIbHBIMU OCOOEHHOCTSMHU.

T.k. onucanue T0JKHO MOApa3yMeBaTh BO3MOKHOCTh cOopa HH(POpMAIUH
C HCIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOIUMO OOrOBOPUTH KaK IMpHU
3TOM OYJET MPOUCXOIUTH T00ABICHNE HOBBIX CYIIIHOCTE:

1. HOJIy‘H/ITB C ﬂGTaHBHOﬁ CTpaHUIbl TOBapa CIIMCOK XapaKTCPUCTHK B BHJC



«Ha3BaHUE

— TEKCT» U JIPYTHUX HEOOXOAMMBIX OTACNBbHBIX MOJeH (CChbUIKa, KOJA TOBapa,

KaTeropus u T.1.);

2 [IpousBectTn mnoucKk moAkiacca kKiacca «ToBap», COOTBETCTBYIOILETO
KaTerOpUH paccMaTpuBaeMoOro ToBapa. Ecnu He HaliieH, TO CO3/1aTh;

3 CoznaTh 3K3eMIULSIp HOJIy4YeHHOro B I.2 kiacca (JokaibHas 4vacth IRI
dopmupyercs kak «Kox mpoumsBogutens» unum kak «Koa ToBapa» mpu ero
OTCYTCTBHH)

4 JIns KaKI0M XapaKTEpUCTUKU

4.1. IIpoBepuTbh OTHOCUTCS JIM XapaKTEPUCTHUKA K ONUCAaHHS KaKOro-TO H3
nojknaccoB knacca «dacts ToBapay. Ilonkiacces! kiacca «Hacte ToBapay, a
TaK)K€ OTHOIIICHMSI, CBI3aHHbIE C HUMH 33JIaHbl 3apaHee U HE U3MEHSIOTCS B
npouecce coopa uHGopManuu. s KakAoro U3 Takux KJIaccoB 3aJat0TCs
CHHMCKHU MOJeH M mpaBuia X npeoOpazoBaHus. KoHKpeTHbIE pean3anuu
ATOM YacTH He OyAyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCUTCS, TO TOJYYHUTh IK3EMIUIIp (2 MPU OTCYTCTBHH CO37aTh)
COOTBETCTBYIOMIEH yacTu (popmupoBanus JokanbHo yacTu IRI ajist Takux
yacTel TakKe mpomucaHo B mpaBwiax u3 . 4.1.). [Insg momydeHHOro
DK3EMIUISIPA 337aTh OTHOLIEHWE, CBA3BIBAIOLIEIO €ro C paccMaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCHTCSA, TO HAWTH OTHOILIEHHWE M0 UIMEHU XAPAaKTEPUCTUKH (TIpH
OTCYTCTBUHU CO3J]aTh OTHOIIEHUE C TAKUM UMEHEM Kak J0YepHEe CBOWCTBO
JUIsL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CBoMcTBA). CBs3atTh
DK3EMIUISIP TOBapa C pPacCMaTpPUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJIy4YeHHBIM OTHOILICEHUEM.
3nech MposiBiIsieTcss THOKOCTh OHTOJOTMYECKOro moaxoaa. B ornmuuum ot

pENIALMOHHON MOJIETH, B JIIOOOM MOMEHT JIETKO MOTYT OBbITh 100aBJIEHBl HOBBIC
OTHOUIEHUS!, TPOU3BEACH NIEPEHOC UX B JPYTYIO IPYIITy, MPOU3BEACHO 3alaHUE UM
HOBBIX orpaHnueHuil. Taxke paboTa ¢ omucaHUEeM MPEeIMETHON 00JacTH B LEIOM

BEJIETCSl B TEpMHHAX OOBEKTHON WM JI000M HMHTepecyromel Hac moaenu. [Ipu



3TOM U3MEHEHUS, KaK MPaBHJIO, HE BEAYT K JOJITOMY OXHJIaHUs (T.K. Yalle BCEro
JI0OCTaTOYHO U3MEHEHUS HECKOIBKUX TPOEK).

[TonyuuB oOuiee HepopmMaIbHOE OMUCAHUE MOJEIH, MOKHO MPUCTYHATh K
ee (hopManm3anuu U peanuzannu b3 ¢ MCMoIb30BaHNEM KOHKPETHOTO CHHTAaKCHCa
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT HOeNnaThbCs MapauiebHO C
HCIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHayanbHO TOCJE  3allycka CHCTEMBl  HEOOXOJUMO  3a1aTh
uJeHTU(GUKATOP OHTOJIOTMU Ha BKIajke «Active ontology» B mone «Ontology
IRI» (puc. 30). [anHblii wuaeHTU(DUKATOp TakXke oOIpeaenser u 0a30BbId
npegukc. s M300paKeHHOU OHTOJIOTUU IRI Oyzner
«http://myontologies.com/goods», a 6a30BbIi TpePUKC I BCEX CO3/aBaEMBbIX

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

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

File Edit View Reasoner Tools Refactor Window Help

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

|Active ontolog/ Entities Individuals by class DL Query

Ontology header: EZIIEER § Ontology metrics: EIEEE
[LILILE AL Mhttp://myontologies.com/goods| 6 Metrics

Ontology Version IRI

Annotations

Class axioms

Ontology imports | Ontology Prefixes | General class axioms

Direct Imparts

Indirect Import

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

Puc. 4 Bkiagka «Active ontology» B cucteme Protégé (a — manens B BKIAAOK C

aKTUBHOMW BKJIaAKoM «Active ontology»; O — MACHTU(PUKATOP OHTOJIOTHH )



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

Classes : |Object propertles‘ ——— Annotations

'D' Asserted ~
B
Add subclass... Ctrl-E
Add subclasses...
DuplicatAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRI (Rename)... Ctrl-U
Copy IRI
Copy OBO Id

Copy display name
Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C o R T
Show IRl in Web browser -
Convert to primitive class Ctrl-P
Convert to defined class Ctrl-D

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

Puc. 5 Bknagka «Entities» B cucteme Protége (a — nmaHenb B BKJIaIOK C aKTUBHOM
BKJIaAKoH «Enitites»; O — maHeNb BI0KEHHBIX BKIIAA0K BKIagKu «Entitiesy» ¢
akTuBHOM BKIaakoi «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHOnKK

n00aBICHUS HePAPXUH TTOAKIACCOB/TIOIKIacca ISl BBIICIICHHOTO KJIacca)

Jlanee HE0OXOaUMO CO3[aTh MEPapXUi0 KiaccoB. s 3TOro HEOOXOAUMO
BBIJICIUTh KJIACC, TMOJKIAcCaMUd KOTOpPOTO OyAyT BEpXHHME KIIAcChl Hallen
uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocie 3Toro BbI3BIBaThH
KOHTEKCTHOE MEHIO (mpaBod kHomkoil mbimu — [IKM) u BeiOpaTh myHKT «Add
subclasses» (puc. 5t). Kiacchl Takxke MOTyT 100aBIsSTHCS IO OgHOMY (puc. 51).

[Ipu nHaxatum Ha KHONKYy «Add subclasses...» TmosBIsSeTCS OKHO
n00aBJIeHUS MepapXuu MmoakiIaccoB (puc. 6). Kaxxaas BBeeHHAs CTPOKa B TAHHOM
OKHE CO3/aeT OTAENbHBIA Kiacc (MyTeM A00aBICHHS B OHTOJOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3gaBaemoro kiacca,
3amaBaembiii kKak «{IRI onHTOmoruu}#{o0OpaboTranHoe mms Kiacca}» (B pamkax
00pabOTKM UMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHA Mpo0eTa Ha « »);y —
IRl pomurensckoro kimacca, KOTOpwld 3amaercs kak owl:Thing nms kmaccos,

3agaHHbIX Oe3 orctyma W kak IRI Ommkaiiiero BepxHEro kiacca C MEHbBIIUM



OTCTYTIOM JJISl OCTAJbHBIX (OTCTYIBI 3a1aeTcsl Kak «Taby).

[Tocne naxatus Ha «Continue» MOSIBISIETCA OKHO, Mpejararoiiee co3aarb s
BCEX CO3/]JaBa€MbIX KJIACCOB OJIHOTO ypoBHsI oTHomIeHus «owl:disjointWithy. [J{ns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

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

Tosap
CuapTdoH
UYacTe TOBapa
Ouicnmnen
AKKYMYJIATOP
Kamepa
Ipoueccop

Paspemesue

Prefix

Suffix

Continue Cancel

Puc. 6 OkHO co3manust nepapxuu NOAKIACCOB B cucreme Protégeé

[Toka B3 saBnsieTcs AOCTATOYHO MPOCTOM, pacCCMOTPUM €€ rpaduyueckoe
npeAcTaBieHne W oauH w3 cuHTakcucoB OWL/RDF. Jlns BeIBOga
rpauIecKOro MpeICTaBICHNU HEOOXOIMMO aKTUBUPOBATh BKIAIKY « Window
-> Tabs -> OntoGraf» u mnepeiitu Ha Hee (puc. 7). 3mech OyayT BHIHBI
KJIACChl, DJK3eMIULIphl W object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABIICHUS  IO3BOJIUT HaM  yBUACTh KaKUe HMMEHHO  TPOMKH
WHCTPYMEHTAJIbHAS CHCTEMa CO3/ajla Ha JaHHBIM MOMCHT W JIydIlle TOHSTHh
KaK OHa paboTaeT (B HEKOTOPBIX CIIy4asiX MOBEICHUE CHUCTEMBI MOXKET OBITh
HaCTPOECHO, 3/IECh pacCMaTPUBAETCS IMOBEJACHUE MO yMoOJYaHuio). s storo
HeoOxomumo coxpanuth oHtosoruto (File -> Save As). [Ipu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcuc « Turtle Syntaxy.



Active ontology |Entities | Individuals by class DL Query OntoGraf

Asserted ~

v . 1 = =
k. Bl Bk AAdad Q6] &8 @ b
PaspelweHnue
" Tosap
e d1acTL_ToBapa 2 :
) Tosap l l ) Paspewetine ] ® Yacrs_tosapa |
= e S - o S
& Kamepa ] [ & Axkymynstop I [ Mpoueccop l I » Cmaprdon I [ Aucnnen

Puc. 7 Bknagka «OntoGraf» B cucteme Protége

OTKpBIB NOJyYUBIIMICS (paiiil MOKHO YBHUJAETh NPUBEICHHBIN Aaiiee
TEeKCT (MpuBeNeHbl (PparMEeHTHl C KOMMEHTAPUSMH, OOBICHSAIOMIUMHU
CUHTAKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onucanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB

#Onpenenenue odiiero nmpedukca BCEX CO3AaBaEMbIX CYIIHOCTEH (naee
MOHO BMECTO HETO MHUCATh <«:»

@prefix : <http://myontologies.com/goods#> .

#Onpenenenue npeduxcoB owl, rdf, xml, xsd, rdfs

# «.» SABIISIETCSI CHMBOJIOM Pa3JEIUTENIEM TPOEK

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

#nanee IRI Hameit OHTOJIOTHM ONPEENAETCS KaK IK3EMILISP OHTOJIOTUU
<http://myontologies.com/goods> rdf:type owl:Ontology .
#]lanee ciienyeT ONMMCaHUE CO3AaHHBIX KIACCOB
#«;» ABIACTCA CIICHUAJIBHBIM Pa3AaCIUTCIICEM TPOCK M ITOCJIC HCIO MACT
JIBOMKA «TIPEIUKAT — OOBEKT», a «CYOBEKT» OEPeTCs U3 MPEAbIyIIeH TPOUKHU

:Axkxymyisitop rdf:type owl:Class ;



rdfs:subClassOf :Yacts_ToBapa .
#T.e. »T0 SKBUBaNCHTHO 3amucu «:Akkymysstop rdfitype owl:.Class
: Akkymyssitop rdfs:subClassOf :Yacts_ToBapay
#Jlna monkmaccoB owl:Thing otHomenne rdfs:subClassOf moxker OBITH
OIYIIEHO MPU TeHepanuu Qaiiia

:Pazpemenue rdf:type owl:Class .

#]lanee onuckIBaloTCA OOLIME aKCHOMBI. B Haliem citydae 3To HECKOJIBKO
YCJIOBUHM HA TPYNIIBI KJIACCOB OJHOTO YPOBHS, YTO HUKAKHE CYHUIHOCTH HE MOTYT
OBITH SK3EMIUISIpaMU OJHOBPEMEHHO HECKOJIBKUX KJIACCOB M3 TPYIIIIbI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :Axkxkymymnstop :ucmieit :Kamepa :Ilpormeccop )] .

[IpeoOpa3zyeM TMOCHENHIOID 3amuCh B BUJ TPOEK JUIsl €€ IOHUMaHUA,
YUHUTBIBAsE 4TO: «[]» — TO3BOJSET 3a7aBaTh MYCThiEe Y3Ibl; «()» — IO3BOJIAET
3a7aBaTh CUCKU (s 3amadus cnuckoB B RDF ecth cnenmanbHbiil kiace rdf:List
u otHomreHus rdf:first, rdfirest):

_x rdf:type owl:AllDisjointClasses .

_xowl:members y.

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

_erdf:type rdf:List . _e rdf:first : [Iucmeii . _y rdfirest | .

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

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

DTO Takke MOXeT ObITh 3amMcaHo B (DYHKIMOHAJIBHO  CTHIIE:

DisjointClasses(
:Axkymynsarop :ucrneit :Kamepa :IIponeccop )
[lonmmaHnue CTaHAApPTOB M CHHTAaKCUCa oOOJerdaer JandbHEHIIyro paboTy ¢
OHTOJIOTHEH (B OCOOEHHOCTH paboOTy C 3ampocaMu U PEeNaKTUPOBAHUE OHTOJIOTHH
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce onepanuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3IaHUS

IMYCTBIX Y3JIOB, HO IIPpX 3TOM CHUCTEMA B COCTOAHHNHN HUX IIOHATH B OOJIBIIMHCTBE



ciydaeB). Takxke CTOUT OTMETUTh, YTO MHOTHE OMMUCAHUS TaK WM MHAYE MPUIETCS
MMCaTh CaMOCTOSATEILHO B COOTBETCTBUU C OIpeaesieHHbIM cuHTakcrucoM (defined
classes, CIIO)KHBIC OTpPAaHMYCHHS Ha IO W T.J. PCATM3YIOTCA B CHCTEME C
ucrnosib3oBanneM Manchester Syntax [7]).

Hanee nHeobxomumo 3anath Object Properties. OHM 3amar0TCsl aHAJIOTUYHO

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

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

File Edit View Reasoner Tools Refactor Window Help

S ® goods (http://myoniologies.com/goods v Search...

Active ontology Entities  Individuals by class DL Query OntoGraf

|Individuals - \ = mowl:topObjectProperty — http://www.w3.0rg/2002/07/owl#tor
/Annotation properties  Datatypes = Annotations Usage |
‘p@ta prOperﬁ§S il Annotations: owl:topbjeclProrty EINEEE

Classes  Object propemesa \Annotaﬂons

= 5] Asserted ~
Add sub-properties...,_
O Charai 2= ® ] | Description: owl:topObjectProperty Bl HE =&

Functional Equivalent To

L7 tAs SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct a reasonar from the Peasoner menu ¥/ Show Inferences

Puc. 8 Jlo6asnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 06—

KHOIIKa 100aBJI€HUS UEPAPXUU OTHOIICHUI)

Ha nannom stane HE0OXOJUMO 33/1aTh CBOWCTBA «4acTb» U «pa3peuieHue». Jlanee
OINHUILIEM 3TH CBOMCTBA MOJAPOOHEE, a UMEHHO 3aJaJAuM OOJacTh ONpPEICICHUS U
00J1aCTh 3HAYECHUS.

Jlyist cBOMCTBA «4acTh» 00yacTh onpezaenenus « ToBapy, 001acTh 3HaYEHUS
«Yactp_toBapa». Jns Toro, 4toObl 3adaTh 3Ty HHQPOpPMAIKIO, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haiitm paszaen «Domainsy B MOSBUBIIEMCS
ONMMCAaHWU U J00aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOLIUI

KJIacc cyurHocren (puc. 9r).



4acTb

File Edit View Reasonsr Tools Refactor V _ — . = .
% ; \Data restriction creator Class hierarchy \
< htip von ies.com/goods 5 v G T =T
L goods (tip-/imycntologies. om/300%s) | | Glags expression editor 'Object restriction creator
Active ontology  Entities | Individuals by * © = Asserted -
Individuals >l T
Annotation properties  Datatypes | : :33’”"""“""
(Bl picpeies e Tocaps
Classes Object properties g
= G M Asserted ~
v-mowl:topObjectProperty
iacTb
= pa3pelLeHune
OK Cancel
Transitive = owj.topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
&
Irreflexive Tonap
Ranges (intersection) =+

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

fiii

Puc. 9 3anmanme wmapopmammm o Object Property B cucteme Protégé (a —
BBIJEJIEHHOE CBOMCTBO «4YacThb», O — KHOIIKAa J00aBJIEHHS HOBOH oOyacTu
oTpeNie]ICHUsI, B — KHOMKA pPEAaKTUPOBAHUS CYIICCTBYIOIIEH  o0Oyactu

ONpCACIICHUA, I' — AKTUBHAA BKJIaJIKa HCPAPXHU KJIIACCOB IIPpU 3aJaHUU obacTn

oTIpe/IeJICHUS] CBOICTBA)

[Ipu 5TOM BO3MOXKEH HE TOJHKO BBIOOpP M3 CYIIECTBYIOIIMX KJIACCOB, HO U
3a/lanne 4epe3 BhIpaxkeHUss Ha BiIangkax «Class expression editor», «Object
restriction creator» (OHM SBISIOTCS OJHUM U3 TPUMEPOB, TIJ€ TNPHUACTCS
ucrnosib3oBaTh Manchester Syntax, a He mpocTo rpaduueckuii HHTEpdEc).

[lo ananorum co3natorcsi Data Properties. IloiHbIH CHUCOK CBOWCTB,
co3maBaeMbIX B JaHHOW b3, mpuBeacH Hmwke (NIPU CO3MaHUM HEOOXOIUMO
3aMEHUTH «;» Ha IEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI TIPOU3BOJIUTENS; IIBET 3asBJICHHBIA TPOWU3BOJIUTENIEM; CETh 2g;

cetb 3g; uvacroTa lte; dopmaT sim KapThl; TEXHOJOTHS M3TOTOBJIEHHUS HKpaHa;



MaTepuan KOpIyca; 3aluTa KOpIyca; 3allluTa »OSKpaHa; CTENeHb 3allUThl;
OTlepalfioHHasl CHUCTEMa; MPOU3BOJUTENb MIPOIECCOpa; MOJETIb MPOLECccopa;
KoH(purypamus npoueccopa; rpa@uueckuii yCKOpUTENb; TUIl BCIBIIIKH OCHOBHOM
KaMepbl
YHCIIOBOE
roJl BBITYCKa; YMUCIO SIM KapT;, JAMAroHalb 3KpaHa; pa3peuicHue
TOPU30HTANIb; pa3pelieHue BEPTUKANb; pa3pelieHne Kaap/ceK; IIOTHOCTb
MUKCeNIel; KOJIMYEeCTBO I[BETOB JKpaHa MIIH; KOJMYECTBO s/Iep; YacToTa
npoleccopa ITI; 00beM ONEepaTUBHON MaMsTH r0; 00bEM BCTPOESHHON MamsTH ro;
MaKCUMaJbHBIH OO0BEM KapThl MaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO MEramnuKceJIel OCHOBHOM Kamepbl; amepTypa OCHOBHOW KaMephl;
KOJIMYECTBO METANUKCceIe (PPOHTAILHOM KaMepbl; KOJIMYECTBO (PPOHTAIBHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMsi pabOThI B pEKUME Pa3roBOpa; Bpemsi
paboThI B pEKUME OXKHUIAAHUS; IIMPUHA; BHICOTA; TOJIIINHA; BEC
JOTHYECKOe
aBTO(OKYCUPOBKAa OCHOBHOM KaMephl, ONTHYECKas CTaOWIM3aIus
OCHOBHOM KaMephbl; HaJMYWE BCHBIMKH (DPOHTATBHOW KaMephl; HaJIWIUE
OecTpOBOHOMN 3apSIKH
cBOOOHOE
KOH(Urypauusi mpoleccopa; AaT4YUKH; OCOOEHHOCTH OCHOBHOM
KaMepbl; KOMIUIEKTalKs, OnOMEeTpHIecKas 3aluTa; 0COOEHHOCTH
JIyis HUX Takke He0OXO0MMO 3a/1aTh 00JIacTh OTPEIeNICHUs U 00JIaCTh 3HAYCHMSI.
CTOUT OTMETHTB, 4TO ISl BEPXHUX CBOWCTB B MEpapXuHu OyJIeT 3a4aBaThCS TOIBKO
00JacTh 3HAYCHHS, T.K. TaKHME OTHOIIEHHUS KaK «YHUCIOBOE» MOTYT CBS3bIBATh
T000M «CYyOBEKT», HO TOJbKO ¢ yuciaoM. OKHO 3aJlaHhe 00JacTH 3HAYCHUsS s
data properties oTnuyaeTcsi OT aHAJIOTHYHOTO I object property (puc.10). s
CBOMCTB «YHCIIOBOE», «CBOOOIHOE», «TEKCTOBOE», <JIOTMYECKOE» OO0JacTh
3HAYCHUS 33JIa€TCs C MCIOJIb30BaHUEM BKiIaaku «Built in datatypes», Ha KoTOopoi

BbIOUpatoTcs Tumbl «xsd:doubley, «xsd:string», «xsd:booleany.



4MC/IOBOE X

Data range expression |
Built in datatypes |

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:baseb4Binary
® xsd:boolean

® xsd:byte

® xsd:.dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:.double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3aganus o61actu 3HadueHus 1iis data property B cucteme Protégé

JIiss  HEKOTOPBIX  CBOMCTB  HEOOXOMUMO  3aIaTh  JIOTIOJHHUTEIIBHBIC
orpannuenus. [y 3toro ucmonb3dyercs Bkiaaka «Data range expression» U
Manchester Syntax. Pa3bepem HekoTopble u3 cBoicTB. DopmaTbl CUM KapT
crangaptusupoBanbl: [lomHopasmepubsie (1FF), Mini-SIM  (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bctpoennsie (E-SIM). IloTomMy MOXHO 3aaaTh

JIOTIOJIHUTEJILHOE OrpaHUYEHNE Ha CBOMCTBO «popmat sim KapTe» (puc. 11).



¢dopmat_sim_xaprel >

'Data range expression |
‘Built in datatypes |

{ll1F;ll, ll2FFll, IISFF", ll4FFl|, "E-SIMH}

OK Cancel

Puc. 11 3aganue 10N0JHUTETBHBIX OTPAHUYEHUI HA CBOMCTBO «(dopmaTt sim
KapThl
Paccmotpum, uTo npu 3TOM co3iaercs B (aitie OHTOJIOTHH:
:popmar_sim_kapts! rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :TekctoBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BumHO, mia omucaHusl 00JacTH 3HAYEHUM CO3/1aeTCs ITYCTOM Yy3el,
KOTOpBIM sIBJIIETCS THUIOM JaHHbIX (9k3eMruisipoMm rdfs:Datatype) u  ero
AK3EMIUISIPpl MOTYT MPUHUMATh 3HAYCHHUS U3 3aJaHHOTO COUCKa (3a cuer
ucrnosib3oBanusi otHomeHus: owl:oneOf). Ilpu ucnonbp3oBaHWM OrpaHUYECHUN Ha
data property mycroit y3en rdfs:Datatype co3maercs Bcerma, gaidbHEMIde
KOHCTPYKIIMU 3aBUCAT OT BBEICHHOTO pa3paboTUMKOM. PaccMOTpuM BO3MOKHBIE
KOHCTPYKITUH JIJI 3TOTO TOJIsl TOApOoOHEe:

1 {} — 3amaer crmcok 3HaYEHUI, B paMKaX KOTOPBIX MOT'YT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOXKHO HMCTOJIB30BATh 3a/IaHME THUIA JAHHBIX 4epe3 «'» u

TETH S3BIKOB Yepe3 «(@»)

2 JIro6o0it Tun nanueix (xsd:integer, xsd:string u T.1.)
3 JIro0oe ckasipHOE 3HAUCHHUE
4 [l — orpanmuenue Ha 3Ha4YcHHWE, KOTOpBIC MIYT IOCIE THIA 3HAYCHUS.

Hampumep, xsd:interger[> 0] cOOTBETCTBYET IEJIBIM CTPOTO MOJIOKUTEIHHBIM YHC-

JJaM. OFpaHI/I‘ICHI/IH MMPONHCBIBAIOTCA B HCOTPAHMYCHHOM KOJHYCCTBC YCPE3



3amsTyto, Hampumep: xsd:integer[> 0 , < 100]. Orpanudenusi, KOTOpbIe MOTYT
MOHaT00UTHCS B paboTax: BCe 3HAKU CpaBHEHUA (>, <, >=, <=), MpOBEpKa CTPOKHU
M0 peryispHoMy BbIpaxkeHuto (xsd:string[pattern “[0-9]{4}”]. Heo6xomumo
OTMETHTh, YTO PETYJIAPHOE BHIPAKEHHWE B TaKOM BHUJEC MPOBEPSET COOTBETCTBUE
BCEU CTPOKM, a HE MIIET MOJOOHbIE BXOXKACHHS. T.e. aHAJIOTMYHO BBIPAKEHUIO
«"[0-9]{4}$» B 0OBIYHOI CHUTYyaITUH).

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

PaccMoTpuM  CBOMCTBO «roJl BblMycka». OH JOMKEH OBITh LEIbIM
YEThIPEX3HAYHBIM YHUCJIOM HE MeHbIMM 1973 wunm nensiMm He Oojee yeM
JIBY3HaUHBIM 4YHUCJIOM (B Clydae, €ClId YYUTHIBAEM BO3MOXXHOCTb BHECEHUS
cokpamieHHOM 3amucu «20», «21», a He nemaeM MpeoOpa3zoBaHHUE 3apaHee).
[Tonb3ysich HOBBIMH BO3MOXHOCTSIMH, W3MEHUM 00JacTh 3HAYEHHM CBONCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amagum
CBOMCTBY «Troj BbIycKa» orpanuueHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpakeHue mnpeodpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:roq_Bbimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :umnciosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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

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

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

[TpuBeneHHoe BBIpaXXKEHHE HECKOJBbKO cliokHee Manchester Syntax, HO
MO3BOJISIET MOJYYUTh TOHUMAHUE Kak paboTaioT BbipakeHus B TepmuHax RDF u
KaK OHH, COOTBETCTBEHHO, ITOTOM 00pabaThIBAtOTCS.

Cozmatorcst 2 mycThix y3na ¢ oTHomeHusMu xsd:minlnclusive 0,



xsd:maxInclusive 99, xotopsie obbemunsitorcss B RDF crnmcok (rdf:List uepes
cokpamieHHoe onucanue «()»). [lamee co3maercss HOBBIM MyCTOM y3€n — THII
JIAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTOpble COEIUHSIETCS
otHomeHueM owl:withRestrictions ¢ co3maHHbIM paHee cruckoM. [ToMHOCTEIO
aHAJIOTUYHO CO3/aeTcs ellle OJWH THUIl JaHHBIX, OCHOBAHHBIA Ha integer, HO C
Ipyrumu orpannyeHusiMu. [locne 3Toro co3zmaercs eie OAMH HOBBIM THUI JaHHBIX,
KOTOpBIE ompezensercs kak oobemuHenue (owl:unionOf) cozmannbix panee. U
MMEHHO OH SIBIII€TCA OOJACThIO OIpejesieHus Hamiero cBoictBa. [Ipu stom 1o
dakTy, co3maHHBIE TUIBI MHTEPECYIOT HAC TOJIBKO C TOYKH 3PEHHS] BO3MOXKHBIX
3HAYEHUN U MOTYT pacCMaTpPUBATHCS KaK MHOXKECTBA.

Ha ocranpHble cBOWCTBa OrpaHUYEeHHS MOTYT OBITh  HAJIOKECHBI
ananornyHo. Kak MUHUMYM HEOOXOAWMO 3allOJIHUTH OOJACTH OIpeneicHHs U
3HAUEHUA JUIsl CBOMCTB, CBSI3BIBAIOIIMX YacTH TOBapa M KOHKPETHBIC
XapaKTEPUCTUKHU («MaTepuas KopIyca», «KOJIMYECTBO siaep» U T.1.). OcTanbHoe
Ha JAaHHOM STare MOKHO OCTAaBHTh KaK €CTh M MEPEXOIUTh K dKk3eMIunsipaM. OHU
co3natorcs Ha Bkiasike «Individualsy. (puc. 12)

Ha nmanHOM BKIIAIKE BK3EMIUIAPHI CO3AAIOTCA MO OgHOMYy. /[l 3Toro
HE00X0MMO HaXXKaTh HA KHOMKY Mo0aBieHus (puc. 126) u BBECTH JIOKAIIbHOE MM
(Ha ocHOBaHMM KOTOpoOro ¢ ucrnosb3oBanue IRl ontonorum Gyner crenepupoBaH
nosubii IRI), monueiii IRl nnm uneHtudukaTop ¢ UCHOIB30BaHUEM MPEYUKCOB.
CoznaguM SK3eMIUISIp paccMarpuBaeMoro cMaptdona ¢ uaeHtudgukaropom «SM-
G965FZPHSER». Ilocne TOro Kak 3K3eMIUISIP CO34aH, MOSBISAETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxonuMo 3a7aTh SK3EMILUIIPOM KaKOTO Kjlacca SBJISIETCS CO3/aHHas
CYIIHOCTh (mocTpouth oTHomieHue rdfitype). s storo HeoO6Xxoaumo A00aBUTH
3amuch B pasgen «Types» (puc 13a), rme, ucnonwp3oBaB BkIaaky «Class

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

— KHOIIKAa CO3JaHH1A HOBOI'O 3K3GM1’[J’I$Ipa)
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Active ontology * Entities x| Individuals by class x DL Query x OntoGraf x
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® SM-G965FZPHSER-DISP-RAS A :
Object property assertions

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

No Reasoner set. Select a reasoner from the Ressoner menu v Show Inferences  J)

Puc. 13 OxHo onucanus sk3eMIuisipa B cucteme Protégé (a — 3amanre oTHOIICHUS
rdfitype, 6 — 3aaHue OTHOIIIEHUH C UCTIONB30BaHKE Object property, B — 3aaHue

OTHOIIICHUH C UCTOJIb30BaHueM data property)

Jlanee He0OXOIMMO 3a/1aTh OTHOIIEHUS JUIsl paccMaTpUBaeMoro cMapTgoHa.
[lepBbIM cO3/1aIUM OTHOIIEHHE «YACTh» C €ro AucruieeM. JJig 3Toro no aHajaoruu
CO3[alMM HOBBIM JK3eMIULIp Kiacca «Jlucruen». Ilocne dero mns sk3emiuisipa
cmapTdoHa 100aBMM HOBYIO 3amuch B paszen «Object property assertions» (puc.

136). IIpu noGaBneHnn HEOOXOAMMO BBECTH UMS OTHOIICHHS ¥ IMS DK3EMILTSIpa, C



KOTOPBIM CTPOUTCS
oTHo1ieHue (puc. 14).

SM-G965FZPHSER X

SM-G965FZPHSER-DISP

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

OK Cancel

Puc. 14 OkHo 3aganus object property /uist SK3eMILUIApa

[Tocne sTOTO 33/MaAMM OTHOIIEHUE B pasnerne data properties Ha IpUMepe «KOJ

npousBoauTes» (puc. 15).

SM-GOESFZPHSER X

Data Property SM-G965FZPHSER
e Asserted ~

— Juuﬁ'l 1 u_l\v'll I, “wo
== 33U|MTa_3KpaHa

B K041_nponssoauTens

== KOHUIypaLUs_npoLecce

== MaTepuarn_kopnyca

= MOonenk nholieccona Type ®. .. -

OK Cancel

Puc. 15 Okno 3aganus data property jist 2K3eMILIsIpa
J171s1 5TOTO B MOSIBUBIIEMCS] OKHE HEOOXOIMMO BHIOpATh CaMO CBOMCTBO,
BBECTH €r0 3HaYEHUE U BLIOPATH THII.
J{nst onpeieIeHHBIX TUTIOB TAKKE€ aKTUBUPYETCS T0JI€ BBIOOpA S3bIKA.
1o ananoruu cozmaem 3k3eMIuLsip «Paspelienre» u 3a1aeM JUCIUICI0 Pa3pelCHHE.
PaccMoTprM TEKCTOBOE MPEACTABICHUE CO3JaHHBIX CYITHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
‘'gyacthb :SM-G965FZPHSER-DISP ;
‘ko_nipousBoauteiis 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :{ucrueii ;
‘paszpemienue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pericuue ;



‘pazpemieHue_BepTukanb 1920 ;
:pazpenieHue ropuszontaib 1080 .

HoBas cuHTakcuueckass KOHCTPYKIMS «,» O3HA4yaeT, yTO Iocje Hee Oyner
3aMKMCaH TOJBKO «OOBEKT» U3 TPOUKH, a «CYOBEKT — MPEAUKaT» OyIyT B3SATHI U3
npeasiaymiei. «owl:NamedIndividual» yka3piBaeT, 4YTO CYIIHOCTb SIBJISICTCS
HK3EMIUISIPOM M HE MyCThIM y3ioM. OJIHako, Ha JAHHOM 3Tare, NpHU yJajJeHUU
ATOTO OTHOIIIECHMS, B cucteMe Protégé ne Oynmer BuaHa pasHuna. [lanpHelinee
OMKMCAHKUE JOCTATOYHO OOJBIIOr0 KOJIMYECTBA SK3EMIUIIPOB M HMX OTHOIICHHM
MpoIe CAeNaTh HAmpsMyr B (ailie OHTOJIOTHMH C HCIOJB30BaHUEM JFOOO0TO
TEKCTOBOTO penaktopa. Ilpm 3TOM MOXKHO ObUIO OBl 3aMEHUTh HEKOTOPHIC
HK3EMIUISIPHI Ha MYCThIE Y3JIbI:

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

Cucrema OyaeT MOHMMATh TaKOE ONKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCsl caM JK3eMILISIp Kiacca «PaspelieHune» u, Kak CleICTBUE, HE OyleT
BO3MOXKHOCTH PEJIaKTUPOBaHUS ero omnucaHus. [Ipu 3ToM BCe BO3MOKHOCTH
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, I OOJbIICH HarJSIIHOCTH TPU  OTKPBITHH
OHTOJIOTUU B CHCTEME, Jnajiee OyJeT MPUBENCH TEKCT OHK3EMIUIIPOB U UX

OTHOIIIEHUH O€3 MCITOJIb30BaHUS TAKUX IMyCTBIX Y3JIOB.

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



:opmar_sim_xaptsl "4FF";

:cTeneHb 3amuThl "[P68";

:oneparmonHas_cucrema "Android 8.0 Oreo";

:TOJI_BbIITycKa 18;

YUCJIO_Ssim_KapT 2;

:00bEM_OIEepaTUBHON_MaMsTH 10 6;

:00beM_BCTpOEHHOW maMsITH_ 10 256;

:MaKCHUMaJbHbI 00beM KapThl mnamsatu 16 400;

:MaTepuan_kopmyca "Meraun", "crexno";

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

:mupuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIIMHA 8.5;

:Bec 189;

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

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

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

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

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

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

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

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



:TUIl_BCIIBIIIKA OCHOBHOW Kamepsl "cBeToguoHas" ;

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

:aBTO(DOKYCHPOBKA OCHOBHOM Kamepsl 1 ;

:ONTUYECKas CTaOWIM3alus OCHOBHOM Kamephl 1 ;

:0COOEHHOCTH _OCHOBHOW _KaMepbl "'CBepXOBICTPHIN JaTUUK U300paKeHus,

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

:pazpernieHre BepTukaiib 3840 ;

:pazpernieHue ropuzoHTaib 2160 ;

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

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

:pazpeuieHue BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

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

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

:paspemeHue _BepTukaib 1920 ;

:pazpemnienne ropu3oHTab 1080 ;

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

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

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

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

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

0.

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

:pa3pelieHrue BepTUKaib 2560 ;

:pazpemieHue ropuszoHTaib 1440 ;

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

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

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

:Hanmuue OecrpoBOMHON 3apsiaku 1 .

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



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

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck MexaHnu3Ma BbIBOJIa B cucTeMe Protégé (a — myHKT MEHIO ¢
NeWCTBUSIMH BBIBO/IA, O — BEIOpaHHBIM MexaHu3M HermiT, B — KkHOIKa

3amycKa BbIBOJIA).

NHpukanueir Toro, 4To BBIBOJ| 3aMyIEH B JaHHOM ciydae OyAeT TOo, 4YTO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Ha000POT
aktuBHOU. Ecnu B mporecce BbIBOJA OBbLIM HaWIEHbI IPOTUBOPEYHsS], TO CHCTEMA
BBIBEJIET COOOIIEHUsI 00 ommOKax ¢ uX oObsAcCHeHUEeM (puc. 17a) umm BBIBEIET
cooOmienne 00 ommOke 3amycka BbiBoja (puc. 17B). Ilpu BbITIONHEHHH BCex

MPUBECHHBIX BBIIIE JEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JOJIKHO.



B inconsistent ontology explanation

@ Your ontology is lnconglstent which means th;t the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
I « 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 o fix tre - — S -
ontology yourselr. Explanation for: owl:Thing SubClassOf awl:Nothing
® Some reasoners come with command line tools that will provide 3HayeHnebanna Range: xsd:integer[>= 0 . <= 50] A
| completz explanations for inconsistent ontologies Banni 3HaueHuebanna 100
Explanaﬁon 2 Display Isconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna DEEF
v Functional Equivalent To

SubProperty Of
== owl:topDataProperty

Domains (intersection)
@ Bann

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

Disioint With B

Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu IpH 3aycKe MEXaHU3Ma pacCyXIeHUi (a — cooO1eHne
0
npobJieMax B OHTOJIOTHH C MPEJIOKECHUEM 00BSICHEHHS; O — OKHO OOBSICHCHUI; B
— UH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Taxxe, eciv BHHMATEIbHO H3YyYUTh MPHUBEACHHBIN BhINIE (parMeHT c
DK3EMIUISIPAMH  OHTOJIOTUM, TO MBI HAMEPEHHO HE 3aJajlid THUM IS TaKHUX
cymHocterr kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sToM
YUTATEb BBIMOJIHUI BCE YKa3aHUS M 3allOJIHUI 00JacTh ONpENeNICHUs ISl TaKuX
OTHOIIIEHUH KaK «Pa3pelieHue TOPU30HTAIb», TO MOXKHO YBHJIETh, YTO THUI OBLI
BbIBeJIeH aBToMatuuecku (puc. 18). BoiBenennsie (Inferred) mousarus ormeuarorcs
B cucreMe Protége xenThIM LIBETOM.

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

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

(puc. 196).



B mpomecce stoii paboThl OBUTO cO3/MaHa TepBas BEpPCUS OHTOJOTHUH,
JEKJIapaTUBHO ONMUCHIBAIONIEH MPEIMETHYI0 007acTh «ToBap cMapTdon». B
CICAYyIOIIMX paboTax B OHTOJOTHIO OyayT J00aBJICHBI HOBBIE aKCHOMBI,
BBIPKEHMSI M TIPABUJIA JJTSI BBIBOJIA OTHOIIIEHUH U TIPOBEPKH HEMPOTHBOPEUNBOCTH
b3, a Takke HamucaHbl 3ampochkl I BBIOOpa HMH(POpPMAllMM W3 HEe 10

OIIPpCACIICHHBIM KPUTCPHUIM.

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

File Edit View Reasoner Tools Refactor Window Help

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

PaspeweHne

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

Instances

v-® owl:Thin
e @ ® SM-G965F7PHSFR-NISP-CAM-RACK-RAS-1
: ® SM-GIB5F7PHSFR-NDISP-CAM-RACK-RAS-?

7 © Tosap ® S\M-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
@ CmaptdoH ® SM-G9R5F7PHSFR-NDISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BriBeneHHbIe 3K3eMIUISIPHI y Kilacca «Pa3pemenue» B cucteme Protégé

Object property hierarchy: asnaeTca_yac1zl =K e

%e hsseriod =
v -owl:topObjectPropeny Functior Inverse Of

Ralisnsiercs_vacr... Inverse “yacTb

= pa3peLieHue

Individuals: Exynos_9810 TEEE Arifetalicig
¥ X

Exynos_9810 == :
© SM-G965FZPHSER Property assertions: Exynos_9810 NEmE
® SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ gBnaeTca_yacTbio

® SM-G965FZPHSER-CAM-FRONT

S CQama Indididinal As

SM-G965FZPHSER

Puc. 19 JleMoHCTpamnus BRIBO/Ia B COOTBETCTBUU C onucanueM inverseOf



3apanus
1 JIOOTHUTE CO3AaHHY0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapT(hOHOB
2 [To ananoruu, TOMOMHUTH 0a3y 3HAHUM JUII KATETOPUN «HOYTOYK» U «XOJIO-

JUJIBHHUK»

Cosnanue defined classes B cuctreme PROTEGE

B 31011 paboTe OyayT cozmaHbl Kiacchl, oTHOIIEHUs «rdfitype» ¢ KoTopbiMu
He OyayT yKa3bIBaThCSi B SIBHOM BHJE, a OyIyT CTPOMUTHCS aBTOMAaTUYECKU B
npoiiecce BhIBojAa. Takue kiaccel B cucteme Protégé nasbiBatorcs «Defined
Classes» («oObrunbie» Kiacchl HazbiBatoTcs «Primitive Classes»). s mpumepa
OynyT peanus3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodony,
«UrpoBoit cmaprdon», «Cmaprdon ais puibmoBy, «CMapThoH I TOXOI0BY.
OTO0 MO3BOJUT 00Pa30BaTh B OHTOJIOTUU TPYMIbI SK3EMIUIIPOB B COOTBETCTBUH C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJi AaibHEHIIen
00paboTKH.

[lepBoHauasibHO CHOPMHUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMIUISIPHI OYIyT
OTHOCHUTCS K 3asiBJIEHHBIM KJjlaccaMm:
1 Hogerit cmaptdon. Beimymen nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbIE Kamepbl. MUHMMYM 12 Meramnukcenei.
Ects ontuueckas crabunmuzamus. Cwemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaprdon. Ilpomeccop Snapdragon unu Exynos. Munumym 6
anep. Yacrora pabotel mporieccopa mMuHuMyM 2.9IT1. OO0bem omepatuBHOU
namMaTu MUHUMYM 610. I'paduueckuii yckoputens Mali unn Adreno.
4 Cwmaptdon mns punsmoB. Urposoit cmapthon. CooTHomeHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cwmaptdon mis noxonoB. EMkocts akkymynstopa oT 6000 MA*4. CteneHb

3amuThl Bhiie dem IP68. 3ammrta skxpana «Gorilla Glassy. 3ammura kopiyca



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

Jlamee oTiaguM  3ampochl, B  COOTBETCTBHU C KOTOPBIM  OyayT
bopMHpOBaTBECS  DK3EMIUTAPH  O0O3HAYEHHBIX  KJIACCOB. TakWe  3ampochl
dbopmupyeTcsi ¢ ucnonb3zoBaHueM Manchester Syntax ¥ Ha3bIBalOTCS B CHUCTEME

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

(puc. 20).

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Asserted - Query (class expression)

> @ owl:Thing CwmapTchoH B

and

(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for 6

*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
v Instances

Reasoner active v Show Inferences

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

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

20m).



[lepen HamucaHnueM  3ampocoOB  HEOOXOAMMO  OMPENETHUTHCS €
BO3MOXXHBIMH ISl HCIIOJIb30BAHUSA KOHCTPYKUUAMU (OOBSICHEHHUS OyIyT
MPUBOJAUTCS MPUMEHUTEIBHO K TUITY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISAP):

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

2. <JIOKaJIbHOE€ MMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomsieT BBIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKAJIb-
HOE MMs_CBOWCTBA> C CYIIHOCTBIO, TOAXOASALIEH N0 <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OTpaHUYEHMI, PACCMOTPEHHBIM paHee MNpu 3aJaHuM oOnacTu 3HayeHus data
property. Hanpumep: «roa_sbimycka some xsd:integer»

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

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

5. <nmokanbHOE MMsI_cBoOWcTBa> exactly <kommyecTBO> <BbIpaxkeHue>. Bce k-
3eMILIAPBI, U1 KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILLEHH,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YrOJHO TaKHX
K€ OTHOUIEHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHUI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

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

7. <nokanpbHOE€ MM _CcBoMcTBa> value <murepar>. Bce sKk3eMIUIsphl, KOTOpHIC
CBSI3aHbl YKa3aHHBIM OTHOIIIEHHEM C YKa3aHHBIM CKaJSIPHBIM 3HAYECHHEM.

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

«ducnnen or I[Ipoueccop»



9. not <selpaxkeHue>. MOXHO paccMaTpuBaTh KakK ONepalMs ITONOJHEHHUS HaJ
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc AJig nepporo kiacca «Hobiih cMapTdony». Y 3K3eMIUISIpOB Takoro Kiacca
HE JIOJDKHO OBITh OTHOIIEHUM «TroJ BBIIYCKAa», CBA3BIBAIOIIMX UX C YHUCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauyHOE uKciio). Ho, mpu 3TOM OJKHO OBITH XOTh OJTHO TAKO€ OTHOLIEHUE
(ecnu TakUX OTHOIICHWH HET, TO HEAOCTAaTOYHO WHMOpPMALMUM JJIs MPUHITHUS
pemenusi). Taxke  dK3eMIULsip  JobkeH  ObiTh  THHa  «CMapTdon.
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceuenne 3 MHoxkecTB: «Cwmaptdon and (romg Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

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

B OHTONOTMM OTHOCHUTENIBHO TOJa BBIIYCKA €CTh KaKk MHHUMYM
ytBepxaeHus «:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Bbeimycka 18». Jls
TOTO, YTOOBI IK3EMILIAP OBbLT BEIOPAH B pe3yJibTaTax 3arnpoca, He00X0MMO, YTOOBI
OH OTHOCWJICA K KaXJIOMY U3 TpeX MHOXXECTB. YUWTHIBas MPUBEIACHHBIC
YTBEPXKIAEHUSI, MOXKHO cJesaTh BhIBOMA, 4TO0 «:SM-G965FZPHSER» otHOCHUTCS K
kiaccy «Cmaptdon» u «roi Beilycka min 1». Ho, Henmb3s cienath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHpopmarus o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOPO€ YIOBJIETBOPSIET OrpaHudeHusiM (X >= 18), HO W3 3TOr0 HEIb3s
c/ieNiaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoiHsercs. [lpu
3TOM B pe3ynbTaThl 3ampoca «not (Cmaptdon and (rog Beimycka min 1) and

(ron_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMbIil SK3EMIUISIP TaK)Ke HE



Bouaer. T.e. mus «rom Beimycka only xsd:integer[>= 18]» mpuMeHHTENIBHO K
JAHHOTO 3K3EeMIUIAPY HE OBLI CliejaH BBIBOJ HHU O JIOXKHOCTH, HU O MCTHHHOCTHU
BbICKa3bIBaHUsA. B 3TOoM (mpeamosiokeHue 00 OTKPBITOCTH MHpPa) COCTOUT ele
OJIHA CYIIECTBEHHAS pa3HUIa ¢ Oa3aMU JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHUBIICHCS MpOOJIEeMbl SBISETCS
BHECEHHE B OHTOJIOTHUIO HOBBIX cBeieHHM. Tak, eciu Obl 1711 paccMaTpUBaEMOTO
DK3EMIUISIPA BBIMOJHSAIOCH OTPAaHWYCHHE «:TOJ BhIMycka exactly 1» (mms
paccMaTpuBaeMOro S5K3eMIUIApa CYIIECTBYET POBHO OJHO OTHOIIEHUE «TOJ]
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHHUS IOJXOJAIIETO TI0J KPUTCPUU
OTHOIIEHHUS YK€ MOXHO ObUIO OBl CAENAaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

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

«Types» sk3eMIusipa ¢ ucnoib3oBanueM BikIanku «Class expression editor»
(puc. 21).

goods (http://myontologies.com/goods) : [Z\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo0aBiIeHHs

nH(popMaIuu 0 K3EMILISIpE

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

¢ ucnoyib30BaHueM KHOMkH «Add to ontlogy» Ha Bkiaake «DL Query» (puc. 20¢)



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

owl:Class ]

goods (http://myontologies.com/goods) : [Z:\D\educate\noco6ua\OntologyProtege\resources\goodsvl.owl]
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Puc. 22 [Ipumep 3anonnenus nois «Equivalent To» B onucanuu kiacca

Kak Buano, wucnonw3zyercss otHomeHne «owl:equivalentTo», koTopoe
MO3BOJIIET CHIEJaTh BBIBOJ, YTO €CIIH JK3EMIUISIPhI OTHOCATCA K «OOBEKTY»
3TOTO OTHOIIICHUS, TO OTHOCATCS M K «CYOBEKTY». A B KauecTBe «0OBEKTa»
BBICTYIIACT IyCTOW y3€lI, SIBJISIOIIMICS MepeceueHrueM 3 IPYruxX KIIacCoB, KaKk
Y TUTAHUPOBAJIOCh N3HAYAIBHO.

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

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



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

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

)
)

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

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

rpynnaM 1o ompeaeneHHbIM Kputepusm. st storo ucnosb3oBaiuch defined

classes u s3pik DL Query. JlaHHbIE HHCTPYMEHTBHI CHJIBHO pPaCIIUPSIOT



BO3MOXKHOCTH pacCyXJIeHHid B pamkax oHtTosioruii. Opnako, DL Query
MPUMEHSIETCS UMEHHO B paMKaX PacCyXIACHUNW U UMEET psii HEIOCTATKOB, €CIU
UCIIOJIb30BaTh €ro TOJIBKO JIJISi MOJIYYEHMs JOCTyNa K SIBHO 3a/JIaHHBIM WJIM YXKe
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJEHHOE  BBIMOJHEHHE  (T.K.
UCIIOJIB3YETCSl JIOTMYECKUN BBIBOJ); HEOOXOJUMOCTh YUWUTHIBATH MOBEJICHUE IMPHU
BBIBOJIC (Hampumep, A0OaBJICHUS B OHTOJIOTHIO «eXxactly» B mpomuioil paboThl);
HEBO3MOYKHOCTh OTIMCAaHUS HEKOTOPHIX yCIOBUN (HApuMep, BEIOOP OTHOIIICHUH, a
HE DK3EMILIIPOB; BHIOOp psla XapakTepucTuk cMapTdona). [loaTomy mns Takux
3aga4y ucnonbdyercsa Apyroud s3blk — SPARQL [8]. JlaHHBIM [3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJIOTHIO, (popMupoBath HOBBIM rpad RDF.
B nanHom pabote OyayT pacCMOTpPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcu4yecku cxoXX ¢ SQL (M He TOJIbKO CHMHTaKCH4YecKu. B yacTHOCTH, OH
TaKkK€ OCHOBaH Ha IMPEIINOJIOKEHUU O 3aKPhITOCTH MHUpa, B oTiauuue ot DL
Query), npUMeHSIEMBIM JUIsI aHAJIOTHMYHBIX 3a/lad B 0a3ax maHHbIX. [loatomy (u
notomy 4to SQL nomkxeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OyIyT
MPOBOAUTHCS AHAJIOTHUH.

Jns pa6orel ¢ SPARQL B cucreme Protégé HeoOXoIMMO akTHBHPOBATH
Bkiagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxommmo
nonuMarb, 4To SPARQL u wmexanu3m paccyxiaenuii B Protégé pabGoraror
HE3aBUCUMO U HE BJIMSIOT HA PE3yJIbTAaThl padOThl APYT Apyra. ITO 03HAYAET, YTO
HET BO3MOKHOCTH BBIOpaTh 2K3eMIUIIpHI kiacca «HoBbI cMapThoH», KOTOpHIE
SBJISIIOTCS  BbIBEACHHBIMU. [Ipu 3TOM 3TO BO3MOXHO B paMmKax, Hampumep,
oubsmotexu Apache Jena s si3bika Java.

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

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.
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SPARQL query: TEEE

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

WHERE { ?subject ?predicate '?object}|

a

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

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

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

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

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

3ampoca; 0 — pe3yJabTaThl 3alpoca; B — KHOIKA BBITIOJTHEHUS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(PUKCOB AJIA TOTO, YUTOOBI HE
3aMMChIBaTh TPOMO3JKKE UACHTU(UKATOPHI B paMKaX OCHOBHOM 4acTH 3ampoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxke HeoOXoIUMO T00aBUTH TMpeduKC Ui CO3aHHOW OHTOJIOTHHU (ee
uneHTudukaTop o6epercs ¢ Bkianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca
#Bce nepeMeHHbIe HAUMHAIOTCS C «7» U MEePEeUUCIISIIOTCS Yepe3 mpooet

SELECT ?cmaptdon ?xkamepa_yuciio ?kamepa M ?Kamepa_ar



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

WHERE {

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

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

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

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

ORDER BY DESC(?kamepa_ar)

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

LIMIT 2 OFFSET O

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

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

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



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

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

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

3. B paMkax Tpoek Takke MOTYT HUCIOJb30BaThCs MYCTHIEC Y3JIbl, OMUCHIBAEMbIC
aHaJOTMYHO cuHTaKcucy Turtle ¢ ucnonp3zoBanuem «|]».

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

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

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



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

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

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

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

Heo6xo1uMo y4uThIBaTh, YTO YacTh MH(OpPMAIIMU MOXET OTCYTCTBOBATh,
HO TIpU D3TOM pe3yibTaT BCE PAaBHO JOJKEH OBITh MPEJICTaBIEH, 3HAYUT
HE0OXOIMMO HCIONIb30BaTh MHOkeCTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DOKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HWMEIOIIUE 3TOU
uH(dOpMaIK, HE JOJKHBI BBIOUPAThCS. Y CIIOBUE HA DKPaH HAKJIAIbIBACTCSA Yepe3
MEXaHU3M TpPOEK. YCIOBHE Ha TOJ JOKHO YYUTHIBATh, YTO MOTJIO OBITh
nepensaaHue cMapT@oHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAIBHBIM TOJOM WU MCHOJNB30BaTh KOHCTpYKIUio FILTER
NOT EXISTS.

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

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

uaeHTudukaTop nomkeH ObITh "CMapThOoH" MK ero moaKiacce

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



#ycIlioBHE, UTO CBS3b ''TOJI BhIITyCKa" JIOJKHA CYIIECTBOBATh. Peasin3zoBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOBHE Ha "HOBU3HY' I0Jia BBIIyCKA

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

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

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

#yCl0BH€ Ha TEXHOJIOTUIO U3TOTOBJICHUS dKpaHa

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

")

#nonoyHUTENbHAs BbIOMpaemMas nHpopManus (Mpy HAJTUYWHN )

OPTIONAL {?cmaptdon :kon_mnpousBoautens 7Ko1}

OPTIONAL {?cmaptdon :yacts ?npor . ?apori rdf:type :I1pomeccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

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

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

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

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

(amepTypa, KOJMYECTBO KaMep, MPOU3BOAUTENb, METranuKCeIu, pa3pelieHue



BHUICOCHEMKH )

3 BBIOOp BCEX BApUAHTOB MOJIYJICH 3KPAaHOB ¢ WX WH(MOpMAIMEl (InaroHab,
paspelnieHue, MIOTHOCTh MUKCENIeH, TEXHOIOTHS U3TOTOBJICHUS IKpaHa)

4 BbI0OOD mepBbIX 10 HOYTOYKOB € UX XapaKTepPUCTUKAMH: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBasl 4acToTa, JIMAaroHallb JKpaHa, pa3pelieHHe dKpaHa, pa3Mmep
ONEPAaTUBHOM MaMSTH, pa3Mep HOCHUTENss MHPOpPMallUU, TUM HOCUTENST UH)OP-

Manuu, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIUMO CHPOPMUPOBATH B OHTOJOTUU
npaBuia, KOTOpPbIE TMO3BOJIAT, YYWUTHIBAsE OCOOEHHOCTH TMpPEAMETHOM 00JacTH,
dbopMupoBaTh BBIBEJACHHBIE OTHOIICHMS. [[Ji1 mpuMepa paccCMOTPUM IMPaBUIIO,
KoTopoe OyJeT oTMeuaTb CBEJACHUS 00 akKymyJsarope cMapTdoHa Kak
COMHHUTEJIbHBIE, €CJIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTh akkymyJisitopa / 250».

SWRL [9, 10] mo3BossieT COCTaBIATh MpaBuUia, SIBJSIOIINECS UMIUIMKAIUCH
MEXIY MPEANOChUIKON U cieAcTBUEM. [locnme 3amycka MexaHu3Ma pacCyKIACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuIKaMu U CIECTBUSIMH SIBJISTFOTCS] BRIPOXKECHHSI HA OCHOBE MPEANKATOB (B
TOM 4YHCJIE CO3/IaHHBIX B paMKax OHTOJIOTHi). PaccmMoTpum CcHHTaKkcuC Ha
puMepax:

1 Cmaptdon(?x). O3naugaer ?x rdf:itype :Cmaptdon (?x aHasorndeH
nepeMeHHbIM B si3bike SPARQL)

2 gacTh(?x, ?p) — 03HayaeT ?X :4yacth ?p. Takum 0Opa3oM MOKHO 3aIMCaTh
npeauKaT Ha OCHOBaHUU J11000r0 co31anHoro data uim object property.

3 Cwmaptdon(?x) » gyacts(?x, 7p). onepanus «and» 3aMUCHIBACTCS KaK «”».

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TUTMKALMY 3aUChIBACTCS KaK «->«. JlaHHOE MpaBUIIO ONpeesieT akCuOMY O TOM,

YTO €CNU 7X SBJIAETCSA CMapT(POHOM U COEPIKUT YaCTh 7P, TO TAKKE MOKHO



CKa3aTh, 4TO ?p sBIsAETCS yacThio ?X. [lomobHoe mpaBuiio reHepupyercs
aBTOMATUYECKU B COOTBETCTBHH ¢ ToJieM «inverseOf», KOTopoe MbI YKa3bIBaJIU B

MPOLLUIBIX paboTax.

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

JUis OTHajKM YCIOBHBIX YacTed MPaBHUJI MOXKET HCIOJB30BaThCSA SI3BIK
SQWRL [11]. B pamkax Hero OyaeT HCIOJB30BAaThCSA TOJBKO IMpEaUKaT
sgwrl:select(?x, ?y, ?z, ). OH mnoO3BOJAET OTOOPA3UTh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JIIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO MPeodpa3oBaTh MPABUIIO B aHAJIOT 3allpoca U MPOBEPUTH, YTO OHO
MIPUMEHSETCS JUTsI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mo 3amaHHbIM B pabOTe KPUTEPHSIM:
«Axkymynsatop(?a) ~  eMKOCTb_akkymyistop MA u(?a, ?v) ~  Bpe-
Ms_paboTel B _pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MIMeHHO Takue 3amucH O
aKKyMyJsiTOpax OyAyT OTMEUYaTbCs COMHUTEIbHBIMA. YTOOBI MpPOBEPUTH
KOPPEKTHOCTh YCJIOBUH JaHHOTO TMpaBWia CJIEAyeT pPAcCMOTPETh JUISl KaKHUX
aKKyMYJISITOPOB 3TO TMpaBuio Oyner cpalarbiBaTh (BbIOpaTh HACHTHU(PUKATOP
aKKyMYJISITOpA, 3asiBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpeMsI paboThl).

Jst noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAnKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOXoauMo co3aaTh IpaBuiio (puc. 240)
U BBECTH ero Tejo (puc. 258). Jlanee HEOOXOIUMO BBIICIUTH MPABUIIO M HAXKATh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU NpaBuiia (puc. 25r1).
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IS3 ____|Akkvmvns a) * eMKOCTE _AKKVMVIA A a BDEMA D3 [——

6
New Edit @ Clone Delete

SQWRL Queries |OWL 2 RL | 3 |

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

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

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

To use the click R: > Start ¥ Show

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

YOenuBiInch B KOPPEKTHOCTU YCIOBHOM YacTH MpaBUia, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuTh €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTh €r0 aKTUBHBIM WJIA CO3/aTh HOBOE. Y CJOBHAs YacTh MpPaBUJIA OCTAETCS

npexxHe, a 3akimoueHueM Oyner sBhsATbes «CoMHuTenbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _

[s3 7 rch...
Comment

DL ad |

Active| Status
|ok

- -_—

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

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

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

Teneppr HEOOXOIWMO 3aIyCTUTh TPABUIIO, TMPEABAPHUTEIBHO 3arpy3uB

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

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

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

Number of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

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

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

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



BBIBE/ICHHBIX MMOHATHI; € — HACTPOUKHU BBIBOJIA)

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

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

3aganus
1 ChopmupoBaTh MHUHUMYM S5 TMpaBW, BBIABIAIOIINE COMHUTEIIBHBIC
OMMCAHMS PA3ITUYHBIX XapAKTEPUCTHK.
2 CdopmupoBaTh MpaBWIO, KOTOPOE B  3aBHCHMOCTH OT €MKOCTHU
aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JIyaroHanu oyaet GopMHpOBaTh MPUMEPHOE BpeMs aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, oku1aHue.

JlabGopaTopHbie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

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

9. Hayunthcst pean30BbIBaTh U TECTUPOBATh 0a3y 3HAHMIA.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCTEMa,
ClIocOOHass YaCTUYHO 3aMEHUTh  CHEIHAMCTa-dKCIepTa B pa3pelieHuu

npobnemuoit  cutyanmuu. CoBpemenHble OC  Havyaim  pa3pabdaThIBATHCA



UCCJIEIOBATENSIMH HCKYCCTBEHHOro uHTeiekra B 1970-x romax, a B 1980-x
NOJIYYHJIA KOMMEpPUYECKOe MoAKperuieHue. IIpeamecTBeHHUKaMu 3KCIEPTHBIX
cucteM Obltu mpemioxkensl B 1832 romy C. H. KopcakoBbIM, cO31aBIIMM
MEXaHUYECKHUE YCTPOWCTBA, TaK HA3bIBACMbBIC «HWHTEJUICKTYaJbHBIE MAIUHBD),
MO3BOJISIBIIME HAXOJUTh PEIICHHUs 1O 3aJlaHHbBIM YCIOBUSM, HAlpUMeEp,
ONpeeNsITh HauboJiee MOAXOMAIIME JieKapcTBa MO HAOMIOaeMbIM y TaIMeHTa
CUMIITOMaM 3a00JICBaHUsI.

B wundopmatuke sKCHIEpTHBIE CUCTEMbl PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (b3; anrn. knowledge base) B mHpopmaTuke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPHUPOBAHHYIO MH(POPMALIHIO, TOKPBIBAIOULYI0 HEKOTOPYIO 00JaCTh 3HAHUH,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPOMCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTalOT COBMECTHO C
CUCTEMaM{ TIOWCKa WHGOPMAIMH, HMEIOT KIACCU(UKAITMOHHYIO CTPYKTYpPY
(xnaccudukanus (knaccuduiripoBanue) (0T jaat. classis — paspsn u nar. facere
— JIeJIaTh) — OCOOBIM Cilydyall TPUMEHEHHS JIOTUYECKOW oOrepanuu JeIeHUs
o0beMa MOHATHSI, TPEICTABIAIONIMI COO0N HEKOTOPYIO COBOKYIMHOCTH JEICHHM
(IemeHue HEKOTOPOTO Kiacca Ha BHJBI, JCJICHHE STUX BUIOB U T.A.) U dopmar
MpeACTaBJICHUs] 3HAHUN (TIpeACTaBJIE€HWE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpOpMaTHKE — C TMOJ0OPOM TMPEJCTABICHUS KOHKPETHBIX U O0OOMIEHHBIX
3HaHWM, CBeJleHuH U (aKTOB AJid HAKOIUIeHUs! U 00paboTku uHpopmaiuu B OBM.
['maBHas 3amadya B WcKyccTBeHHOM wuHTe/uiekTe (M) — HayduThcs XpaHUTH
3HAHHS TaKUM 00pa3oM, UTOOBI MPOTPAMMBI MOTJIH OCMBICIIEHHO 00pabaThiBaTh X
U JOCTUTHYTh T€M MOA00US YEI0BEUECKOT0 MHTEIIIEKTA).

[TonHoneHHBIE 0a3bl 3HAHUUW conepkaT B cebe He TOJBKO (PaKTUYECKYIO
uHopMaIMio, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIMIME AaBTOMATHYECKUE
YMO3aKIIIOUCHHUSI O BHOBb BBOJMMBIX (PakTax M, KaK CJEACTBHUE, OCMBICICHHYIO
oOpabotky wuHpopMammu. OO6macTh Hayk 00 WCKYCCTBEHHOM WHTEIUICKTE,

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



WH)KEHEpUEW 3HaHWW) KaK MOJENHU TOBEJECHHS SKCIEPTOB B OINPE/IeCHHON
00JIaCTH 3HAHWU C MCIIOJIB30BAHMEM TIPOIEAYP JOTHIYECKOTO BBHIBOAA M TPUHSITHS
pereHuii, a 6a3pl 3HAHUM — KaK COBOKYITHOCTh (PAKTOB M IMPaBUJI JIOTUYECKOTO
BBIBO/IA B BRIOPAHHOW MPEMETHOW 00JIaCTH ACITEIBPHOCTHA. B MHCTpyMEHTaIbHYO
CUCTEMY BXOJST MOMHMO OIMCAHHOM BBINIE SKCHEPTHON OOOJIOYKU IMporpamma-
penaktop 0a3 3HaHUN U MPOTpaMMa JJIOTUYECKOTO BBIBOJIA.

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Uoenmughuxayus.

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

B mpomecce co3maHus AKCHEPTHOM CHUCTEMBI MOTYT Y4acTBOBAaTh
CJICAYIONINE CIEIUATUCTBI: UHXKEHEPHl MO 3HAHUSAM, IKCIEPTHI, MPOrPAMMHUCTHI,
PYKOBOJMTEINb MPOEKTA, 3aKa3uyuku (KOHEUHbIE Mojb3oBarenu). [Ipu peanuzanuu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXeHepa MO 3HAHMUSAM - BBIY)XHBaHUE MNPO(ECCHOHAIBHBIX 3HAHUM U3
OKCIIEPTOB M TMPOCKTUpPOBaHUE Oa3bl 3HAHWM OSKCHEPTHOHM CHUCTEMBI U €€
apxuTekTypsl. [IporpamMmuct HEOOXOAUM TP Pa3padOTKEe CIEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH JJIA CO3/IaHUsI DKCIEPTHOU
CUCTEMBI) HE CYIIECTBYET WJIM €ro BO3MOXKHOCTEH HE JIOCTATOYHO U TPeOyroTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

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

Ha sTom stamne pazpaboT4uk JOKEH OTBETUTH Ha CJICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3a1a4 J0JDKHA penaTh SKCIepTHas cucTteMa?

- Kak aTu 3amaun MOTyT OBITH OXapaKTEPU30BAHBI HIIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs U B3aUMOCBSI3U MEKy HUMU HCHOJIb3YIOTCS IIPU PEIICHUN

3aJa4uun BKCHCpTaMI/I?



- Kakoii Buj uMeeT penieHue, 1 Kakue KOHIEMIUKU UCTI0JIb3YIOTCSI B HEM?

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

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

- Kakue npensiTcTBUsi BCTPEUAIOTCS MPU PEIICHUU 3a1a4?

- Kak 5T” noMexu MOryT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

- UTO 13 JaHHBIX 33/1aHO, @ YTO JOJHKHO OBITh BHIBEIEHO?

- UMeroT 1 moa3ajauv HAauMEHOBAHUS?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- Hmerorca nu  SCHbIE YACTHYHBIE THUIOTE3bl, KOTOPBIE MIHUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHH.

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

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA W3 CTPATETHM,
MPUMEHSEMBIX JJI1 OLIEHKH JOCTOBEPHOCTH BBHIBOJOB (HANpUMeEp, 3aKIIOUYEHUMN
POIYKIMOHHBIX MIPABUII) B AKCIEPTHBIX cucTteMax. OCHOBHAs ujes 0ailecoBCKOM
CTpPaTErvuM 3aKJIFOYAETCA B OLIEHKE BEPOATHOCTH HEKOTOPOTO BBIBOJA C YYETOM
(hakTOB, MOATBEPKIAONINX HIIA OMPOBEPTAIONTUX 3TOT BHIBO/I.

BeposdTHOoCTh  OCyliecTBiIEHHsT HEKOM runore3sl H 1npu  Hamuuuum
ONPEAEIEHHBIX MOATBEPKIAOIIMX CBUICTEIBCTB E BBIUUCISAECTCS HA OCHOBE
anPUOPHOM BEPOSITHOCTU 3TOW THUMOTE3bI 0€3 MOATBEPKIAIOIINX CBHICTEILCTB U
BEPOSATHOCTEW OCYIIECTBICHUS CBUACTEIBCTB MPU YCIOBUAX, YTO TMIIOTE3a BEPHA

WJIA HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIATH AllOCTEPHOPHYIO BEPOATHOCTH MCXOMA, T.€. BEPOSATHOCTH,
CKOPPCKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJIb30BaTeIsl Ha JaHHBIHA
BOIIPOC:

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

WIn

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

Ipumep npumenenus batieco8ckoll cmpamecu OYeHKU 8180008

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

I[O)KI[JII/IBBIX) HAKOIICHBI CTATUCTUYCCKHUEC JAHHBIC, TIPUBCACHHBIC B Ta6JII/II_[e.

Konunuyectso
Konnuyectso cayyaes
- c/nyyaes noroApbl
Moroaa B AeHb O AMBOM
6e3 ocagkos
HabntoaeHUs norogbl .
. Ha cneayroLumi
Ha cneayoWnii AeHb
AeHb
Crabwrii 19 52
Berep YMepeHHsIit 27 44
CunpHbII 7 24
Bricokas 35 18
Brnaxuocts | Cpennsis 12 42
Huskas 6 60
SlcHO 5 83
O0Onaunocts | OOmauno 8 27
[Tacmypuo 40 10

[IpuBenennbie B TaOnWIe JaHHBIE O3HAYAIOT, HANIPUMEP, CIEAyIOIIee: 3a
nepuo Habmonenuii (173 nHs) cnabbrit Betep HaOmogancs 71 mens (71=19+52).
B 19 cnydasix Ha cieayroomuil 1eHb norojaa Obljia JOXKIJIUBOU, B 52 ciiydasx - 6e3
OCaJIKOB.

B HexoTopbiii neHb HAOMIOAACTCS CIEAyIOIIas IMOrojaa: CUJIbHBIA BeETep,
BBICOKAsl BJIAXXHOCTh, 0O0JlauHO. TpeOyercss HaWTU BEPOSITHOCThH JOXKIJIUBOU

IIoroJbl Ha CHGI[YIOH_II/Iﬁ JACHDb.



B 1aHHOM ciyyae B KayecTBe TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS
noronbl Ha craenyrommii aenb: H1 - moxnp, H2 - moroma 6e3 ocankos.
CBUIETENHLCTBOM 3/IECh SIBJISIETCS COUETaHUE TpeX (PAKTOPOB, XapaKTEPU3YIOIIUX
MOTOAY B JICHh HAOMIOACHUS: BETEP, BIAKHOCTh W O0JTAYHOCTH (MOXHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJB3YIOTCS TPHU CBHUJETENIBCTBA); 0003HAUYUM STHU
daktoper kaxk E1,E2, E3. O6o3nHauum HaOmogaeMoe couyeTaHue ¢GHakTopos
(cHIIBHBIN BeTep, BBICOKAs BIAKHOCTh, 00J1a9HO) Kak coobiTre E.

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

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

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

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

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

Hatimem Benu4mHBI, HCOOXOIUMBIE NI IPUMEHEHHUS (OPMYIIBI YMHOKEHUS
BEPOSITHOCTEM:

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

3nech, Hampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIMHA JCHb
HaOJII0/1aeTCsl CUJIBHBIM BETEp, MPU YCIOBHUU, UYTO CICAYIOIIUN JeHb Oyner
JOXKJJTMBBIM. JTa BEJIMYMHA T[IOKAa3bIBAET, HACKOJIBKO 4YacTo Habmromaercs
CWJIBHBIN BETEP B JHU, MPEIICCTBYIOIINE IO ITUBOM TIOTO/IE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

ITOJTYYUM:



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

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

[Tpy MOCTPOCHUHU IKCTIEPTHBIX CUCTEM YacTO HCIIONB3YIOT BEPOSTHOCTHBIN
noaxoj. CoctaBiusia 0a3y 3HaHUM, NPUMEHSIOT HKCHEPTHYIO MATPUILY, UMEIOIIYIO

CJICIYFOLIUMN BUL:

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

Matpuiia 10J5KHa COAEPKATh BCE 3HAHUS SKCIIEPTa M0 JaHHOMY ITPEAMETY.

OO6sacTh 3anpocoB - Ta 00JIaCTh, B KOTOPOM IKCHEPTHAs CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIM Xapakrep. OnHu 3agatorcs yucinamu oT 0 mo 1. Ecnmu coObitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSTHOCTH €r0 MOSBICHHS paBHa l. Ecim
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €T0 MOSBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCTHh e€ro mnosiBieHus paBHa 0,5. Bce ocTambHbIE BO3MOYKHBIE
CJly4au JIeXKaT B YKa3aHHOM JIhaIla3oHe.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






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

3aganmue 1

Coznmate mpoctyto 0a3zy 3HaHuid «Thl  relimep?», pemaromeid 3amady
KJ1IaccuuKaIyu (C Y4eTKOU JTIOTUKOM ).

B sto0ii B3 Oyzaet 2 paBHOBEpOSATHBIX UCX0/1a: «TeHMEp» U «HE TehMep».

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

Kaxnoe yTBepKIeHHE YETKO OTHOCUT MCHBITYEMOTO K OJIHOW U3 3TUX KATETOPHUId,
T.€. €CJIM JIsl IEPBOTO BOMpoOca JJIsl ucxoda «reimepy» Oyaet 3anuch 1,1,0, To mms
ucxoja «He reiimep» 3anucek Oyaer 1,0,1.Takum obpazom, Py u Pn misa kaxmoro
BOIpoca paBHbl OO0 1, mubo 0, mpu 3TOM BO BTOPOM MpaBHIIE 3TU 3HAYEHUS
WHBEPTUPYIOTCS (OTHOCUTEIBHO MEPBOTO MpaBmia). ITO NPUBOAUT K TOMY, YTO
MaKCHUMaJIbHO yBepeHHbI oTBeT («TounHo nma» wimm «TodHO HeT») Ha Jrobou
BOIIPOC OJTHO3HAYHO KJIACCU(PHUIIUPYET MOJIb30BATEIIsI Kak TeiiMepa WiIn He reiiMepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayer ykaszbiBaTh Py m Pn paBHbIMU Jpyr npyry, T.K. 3TO
O3HA4yaeT, 4TO JAaHHOE CBUIETEIBCTBO HE BIMUAET HAa BEPOSATHOCTb HCXOAA, T.C.
OECCMBICIIEHHO €r0 YIIOMUHATB).

[IpeacraBum npasuia, ucnonb3dyembie IC «Thl reiimep?», B BUI€ TaOIHIIbL.

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

1. Thl Urpaeiib B KOMIbIOTEPHBIE UTPHI 110 6 U OoJiee 1 0
4aCcOB B CYTKH

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

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

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

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

6. Trl He nonb3yemnibes "Mpb0" B 3D-action urpax 0 1




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

Bomnpocsr:

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

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

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

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

Tr1 He onb3yemnibest "Mplbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecnn peanusoBsiBaTe naHHyr0o b3 B mporpamme «Mamasg OKcnepTHas

Cucremay, To OHa OYJET BHITJISACTh CICTYIONTUM 00pa3oM:

Daiin Mpasxa Cnpaexa

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

ABTOp: HBaHoB HBaH

Bonpocwu:

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

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

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

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

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

3aganue 2

Ha ocHoBaHue paccMOTPEHHOro MpuMepa MOnmpoOyHTE COCTaBUTh COOCTBEHHYIO
b3 nHampuMmep ISl AMArHOCTUKH COCTOSIHUS 37I0POBbSI YUEHWKOB WM aHAIM3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



Jlaboparopnas paGora 7.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

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

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIE OHJIAWH-TIIAT(OPMBI.

3az[amm JJ11 BBIIIOJIHEHUS 1 METOAHYECKHE YKA3aAHHUA .

3aganmue 1

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

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym (http://universarium.org/) — mpoexr,
no3uLMOHUpYyeMbli  Kak poccuiickas MOOC-mnatdopma.  3anymieH npu
NoAJEep)KKE  AreHrcrBa  crparermdyecknx wuHunumatue u  PHMA-Hosoctu.
Pa3pabatTbeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHICKHMH By3aMu U
NBITAIOTCS TOJMYYUTh MPaBO BbIAABATh CEPTUPHUKATHI TOCYJAPCTBEHHOTO 0Opasia
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha 1MaHHBII MOMEHT TpU Kypca YkKe
3aIylIEHbl, TOTOBATCS K 3aIyCKy HOBBIE Kypchl. ECTh IUTaHBI MO MEPEBOAY CBOUX
KYpCOB Ha AaHIVIMMCKUM S3bIK M BBIXOJ Ha E€BPOIEHCKYH ayauTopuro. Kypcsl
MO3UIMOHUPYIOTCA KaK OTAENbHBIE KYpPChbl, KOTOPbIE MOTYT OBITh BCTPOCHBI B
O06npImie  0oOpa3oBaTelibHBIE TpOorpaMmbl. Pa3pabaThiBarOTCS COBMECTHO C
IIPENOIaBATENIMHA, TIOYTH BCE MPENOJAaBaTEIN-aBTOPbl CTAPTOBBIX KYpCOB — M3
MI'V um. JlIomoHOCOBA.

Eduson

Learning. Better.

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




MPEIOCTABIEHUS o00pazoBaTenbHbIX KYpPCOB o OM3HEC-TEMaTUKaM.
OpuentupoBanbl Ha npodeccuoHano. [lo uToramMm NpoxoxkaeHUs KypCOB MOMKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOpropauuii €CTh BapUaHT
MOJNKUCKU Ha BCE Kypchl cpady. EcTh OecraTHble Kypchl, HO OHH, KaK MpaBuio,
pa3paboTtanbl  COOCTBEHHBIMHM  cwiamH.  [lmaTHele  Kypchl — cO34aroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, crapToBai Ha aHTTIUACKOM SI3BIKE, PYCCKUU A3BIK ObLIT T0OABJIEH MO3KE.

Ow

UNlWEB Uniweb (http://uniweb.ru/) — TIpoeKkT HO3UIMOHUPYETCS Kak
wiaTdopMa OHIANHOOYYEHHS JJI1 pACIPOCTPAHEHHUS KaK OTICIbHBIX KypCOB, TaK
U o0pa3oBaTenbHBIX MporpamMM. Kypchl pa3pabaTbIBaloTCs COBMECTHO C By3aMH.
OcnoBHoil nmaptHep — PAHXul'C, takxe ectb Kypcbl ¢ (akympreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB IpeaocTaBisieTcs OecriaTHo, O0bIIas 4acTh —
Ha TUIaTHOM ocHoBe. [lo mTOramM mpPOXOXKAEHWS IUIATHBIX KYpPCOB BBIIAIOTCS
cepTu(UKaThl OT By30B-aBTOPOB KypcoB. [[71s1 By30B co3maHue KypcoB OecriaTHO,
MpUMEHSIETC MoJieNb “‘revenue sharing” (4acTh oriaTel 3a 00y4YE€HHUE OCTAeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera mouuiM Mo myTu mnepeBoaa KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3nHee npucoenuHuiiach Abbyy Software (B wactu mepeBopa).
Omun xypc 3amymieH (pycckuid nmepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypcbl. Taxke B pamMKax TNpOEKTa 3alylIeHbl «OTKPBITBIE J1a0OpaTOPUN» -
POXOXJICHNE OpUTHHaIbHOTO Kypca Ha Coursera (Ha aHIJIIMICKOM SI3BIKE) C
MTOMOII[BI0 POCCUUCKUX MEHTOPOB (TpodeccuoHabl B M3ydaeMoi 00J1acTH).

Univer @ _
Univer.tv — Menuarteka BHUJI€O3aMINCEN JICKIIUM,

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

v \InternetUrok.ru
2

Interneturok.ru — poccuiickmii ananor Khan Academy.
CaMOCTOSTEIBHO 3aIlIMCHIBAIOT BUJICOYPOKHU IJIs1 HMIKOJIBHUKOB C IIPHUBJIICHCHHUCM
KaK CBOMX, TaK M CTOpoHHMX yuuTenei. [loka paboTaioT Ha IEHBI'HM WHBECTOPA,
OyTH MOHETH3allMM HE O03By4HMBArOTCS. J(OCTym KO BceM ypokaM OecIIaTHBIM.
OcHoBHas 3a/lavda Ha TCKYHICM 3TallC — ITOBBINICHUEC Ka4CCTBA YPOKOB.



CHUHTYUT

wmmmnerromesene | NEUTE.rU (HarmmoHamsHBIH OTKpBITHIN yHEBepcuTeT MHTYUT)
— OOpa3oBarenbHOE yupekJIeHHUE, NpeAaramllee J8e IporpaMmMel OakajaBpuara
U HECKOJBKO IPOrpaMM BTOPOTO BBICIIEro, OOJIBLIIOE KOJWYECTBO OTAENIBHBIX
KypcoB (MOBBIILIEHUE KBalnu(UKanuu). Bce mnporpaMmbl NpOXOAST LEIUKOM
OHJIAIH, 110 UTOraM MPOrpamMM M KypCOB BBIJAIOTCS JOKYMEHTBI YCTaHOBJIEHHOTO
obpasna. Cnennanusupyrores Ha [T TtemaTuke.

Fexlet

Xekcier (hexlet.org) — mpoekt mpemocTaBneHust GeCIUIATHBIX
KypCOB Ha pycCKOM s3bIke. Co31aH U MOANEPKUBACTCSA HA CPENCTBA JHTY3UACTOB.
OcHoBHas Tematuka KypcoB - [T, ecTp ommH Kypc OT mpenomaBaTens W3
PAHXwuI'C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIISIONIHIA
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCIOJIB3YyEMBIX IJIsi MMPOBEPKH 3HAHHIA.
[lo3unmonupyercss B KadecTBE IOMOIIM CTyJeHTaM B IMOJIrOTOBKE K cladye
9K3aMeHOB. J[OCTyN K YaCTH TECTOB IJIATHBIH.

RSP TP prawes
YHABEPCUTE

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

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

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

! f~\i:"l.:“!f?-i'_-f_!»’.—.‘f.‘:.’(‘:fr'!;';‘lu:

|. Businesslearning.ru  — TOpOEKT TMO3UIMOHUPYETCS  Kak
“cuctemMa JUCTAHIIMOHHOTO Owu3Hec-oOpa3oBanus’. [IpoekT co3maH COBMECTHO
«AnbsiHC-Menua» u «MexayHapoaHbelii MHCTUTYT MeHemxmenta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, IO KaXJOMy MOJYJI MOXHO MPOUTH JAUCTAaHIMOHHYIO
aTTecTaluio. Takke eCTh BO3MOKHOCTb ITPOMTH OYHYIO artectauuio (B Mockse) u
NOJIYYUTh cepTU(PUKAT TrocyAapcTBeHHOro obOpasua. OcyiiecTBisercss Mnpu




NOAJICPKKE TMPOrpaMMbl TOJAECPKKU TpearpuHuMaTenscTBa IIpaButenbcTBa
MockBbel. C nHawana 2013 roma perucrpaius Ha OYHBIE AaTTECTallUU
MIPUOCTAHOBJICHA.

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

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

%‘7 HeTONOM Heromorns (http://netology.ru/) - mmardopma

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

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MenieHnss KOPOTKHX KypcoB Ha JoOyro Temarwky. IIpemocrtaBiser
BO3MOXXHOCTh aBTOpPaM yCTaHABJIMBaTh IJIATHBIA JAOCTYII K KypcaM U IPOBEPSTH
3agaHus oOydaronuxcs. [IpoekT moka 4To HaxoauTcs O(QUIMAIBHO B CTaTycCe
«beTtay, ogHAKO yKe pazMelneHo 6osee 70 KypCcOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASANMUU JIeKIuh. 3a [A0CTyn K
OOJIBIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JEJHUTCS C aBTOPOM
BeOmHapa. KostmuecTBO JOCTYITHBIX BEOMHAPOB IMOKA YTO HEBEJIUKO.

8 Zillion

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




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-

YHUBEPCUTET

CUHEPTUA  vony «Cuneprus» (http://www.mfpa.ru/r/distance/).
OO6pa3oBaresibHOE YUPEXKACHUE, MpPEAiaralollee OHJIAH MPOrPAMMBI BBICIIETO
oOpazoBanus. CTyJeHTaM MPEAOCTABISIETCA JOCTYN K OOydaroluM MaTepuajiam
Yyepe3 mopTall By3a, a TAaKKE BOZMOXKHOCTh yUacTHUsl B CEMUHapax yepe3 BeOMHAPHI
¥ KOHCYJbTAIMi Cc mpernogaBaTessiMu 1o Skype. [Ipu okoHYaHWUM TPOTPAMMBEI,
MOJIpa3yMEeBaroONIe BBIAUy AMILIOMAa TOCYAApCTBEHHOTO OO0pasiia HeoOXOAMMO
c/IaBaTh TOCYIaPCTBEHHbBIE AK3aMeHbI TUYHO B MockBe. OOydeHue miaTHoe.

4
MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

M3ICH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO0pazoBareapHOE
yUpexAeHue, MpeJiararoniee OHJIalH NporpaMMbl Bbicuiero oOpaszoBanud. /o
90% o0yueHus NMpOXOAUT B OHJIAWH pexXUME Yepe3 BeOMHAphl U KOHCYJbTAIIMH C
npenoAaBarensMu 1o Skype. WTOroBbie arTeCTallMOHHBIE MEPOMNPUITUS U
roCyJapCTBEHHBbIE SK3aMEHbl CHAIOTCA JMYHO B MockBe 1100 B OJHOM U3
¢unmmano MOCH. OOGyueHue niaaTHoe.

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

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y4eOHBIMH MaTepuajaMd B SJEKTPOHHOW (GopMe W HHCTPYMEHTHI pPEaTbHOTO
KOHTpOJIs1 3 (HEKTUBHOCTH Tpoliecca oOydeHHUs.

.. FI KII dCC SAKnace (https://www.yaklass.ru) maTdopma

AIIEKTPOHHOTO OOpa3oBaHUs JJIs IIKOJ, a TakkKe oOydarorias OHJalH--TUIONIaaKa
JUTS IIKOJbHUKOB W HX POAUTENECH. TEXHOJIOTHS calTa ITO3BOJISIET ITPOBOJMUTH
AJIEKTPOHHBIE TECTUPOBAHUS U T€HEPUPOBATH 3a/1aHUS, YHUKAJIbHBIEC I KaXKI0TO
YUYEHHUKA.

i UCHI.R

sonmsors JCHILFU — 0Opa3oBaTebHBIN MOPTAl HHTEPAKTHUBHOTO
00yd4eHUs eTeil MPH MOMOIIM HHTEPECHBIX TPOBBIX 3aIaHUN U 33/1a4.


https://lecta.rosuchebnik.ru/




Cnmcok Jureparypsl

OcHoBHas1 JiUuTEpaTypa:

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

2. CricoeB, /I. B. BBenenue B T€OpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, J[. K. IIpockypun. — Mocksa : Ait [Iu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrtponnsiii // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

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

JlonoJIHUTeIbHAS JIUTepaTypa:

1. AgepuenkoB, B. H. Cucrema ¢dopmupoBanus 3Hanuii B cpene HHTepHer :
Mownorpadus / ABepuenkoB B. M. - Bpsauck : BpsHCKHMIA TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucTeMbl HCKYCCTBEHHOTO MHTEIICKTA : yaeOHOoe mocobue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIIPaBJICHUS U
pamuosnektponuku, 2011. — Yacte 1. — 175 c¢. — Pexxum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [MTaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEIIIEKTA : yuebHoe mocobue / C. U.
ITaBnoB. — Tomck : ToMCKHMI TOCYJapCTBEHHBII YHUBEPCUTET CHUCTEM YIPABICHUS U
pamuosnektponuku, 2011. — Yacte 2. — 194 c. — Pexxum nocryma: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939
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1. OOmmue moJI0KeHUA

CaMmocrosiTenbHast paboTa - IUlaHUpyeMasi YydeOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercss BaKHBIM BHAOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHEe U YCBOCHHE COJEp)KaHHA KOHCIEKTa JIeKIMH Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe peCypChl (MEKTPOHHBIE YU€OHUKHU, HIEKTPOHHbBIE OMOINOTEKH U JIP.);

— HamucaHue JOKJIA/I0B;

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

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

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX pabOoT, IPOCKTHAS ACIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITNIOJTHEHHE BBITYCKHON KBaJTM()UKAIIMOHHOM paboTHI U JIp.

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

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

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

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIHM3 Pe3ylbTaTOB, HX CHCTEMaTH3aIlus,
omeHka A(G(EKTUBHOCTH TMpOrpaMMbl M TPUEMOB pabOThl, BBIBOABI O HAMPABICHHUSIX
ONTUMM3ALMH TPYQ).

CamocrosarenbHass pabora 1o  JgucHMIUIMHE  «VCKYCCTBEHHBIH  WHTEIUIEKT B
npodeccuoHaIbHON cepe » HampaBiieHa Ha (GOPMHUPOBAHKE CISAYIOMINX KOMIETEHINH:

Kon, popmymnuposka Kon, popmynupoBka unaukaropa | [ImaHupyemsbie pe3yabTaThl
KOMITETCHITUH 00yYEHUS MO JUCIUTLTIHE
(Monyiio),
XapaKTEePHU3YIOIIUE ITAIIBI
dbopmupoBaHus
KOMIETCHIMH, WHINKATOPOB

YK-1 Cnocoben NJ-1.YK-1. Beinenser I’'0TOBHOCTH IPUMEHSATH IPH




OCYILIECTBIIATD IIOUCK,
KPUTUYECKHUM aHAJIU3 U
CHHTE3 HHpOpMaLuHy,
IIPUMEHSATH CUCTEMHBIN
NOAXOJ JISl PeIICHUS
IIOCTaBJICHHBIX 3a]1a4

poOJIEMHYIO CUTYAITHIO,
OCYILECTBIISIET €€ aHAIH3 U
JMAarHOCTHKY Ha OCHOBE
CHCTEMHOI'0 TI0JIX0/1a

NA-2. YK-1. OcymecTBiseT NOUCK,
0TOOp ¥ CUCTEMATU3AIHIO

pEeLICHUH 33124
npodeccHoHATBLHOM
JeSATEIbHOCTH
CIeLUATM3UPOBAHHOE
nporpaMMHoOe o0ecreueHue
U MCTOABI UCKYCCTBCHHOI'O
UHTEIJICKTA.

I'oToBHOCTB pa3pabaThIBaTh
OCHOBHbIE MOJ1YJI
MHTEJJIEKTYaJIbHBIX CUCTEM,
BJIAJI€Th IPUEMaMH PEIICHUS

nH(OpMALIUY IJIs OTIpEACIICHUS
aIbTEPHATUBHBIX BAPUAHTOB
CTPATETUYECKUX PELICHUN B
poOJIEMHON CUTYyallUuH

NJ-3. YK-1. Onpenenset u
OLICHUBAET PUCKHU BO3MOKHBIX
BAapUAHTOB PEIICHUH MPOOJIEMHON
CUTYAIlNH, BRIOUPAET ONTUMAJIbHBIN
BAPUAHT €€ PEIICHUS

OIIK-5 Cnocoben
HCIIOJIb30BaTh
COBPEMEHHEBIE
UH(GOPMaIIMOHHBIE
TCXHOJIOTUHU U
IIPOrpaMMHBIE CPE/ICTBA
[IpU PELICHUN
po(heCCHOHATIBHBIX 3a71a4

NJ-1 OIIK-5 Ucnonb3yer
COBpeMeHHbIe HH()OPMAIIMOHHBIC
TEXHOJIOTHH U TPOTPAMMHBIC
CpencTBa JijIsl MOMCKa U 00pabOTKH
O0bIMX 00bEMOB HH(OPMAIIHU TIO
[MOCTABJICHHOM MPOoOIeMaTHKE Ha
OCHOBE CTaHJIaPTOB U HOPM,
MPHUHSATHIX B MPO(eCcCHOHATBHON
cpene

NA-2 OIIK-5 Ucnonb3yer
Ka4ueCTBEHHBIN M KOJINYECTBECHHBIN
MHCTpYMEHTapHil 00paboTKH
OOJIBIINX MAaCCHBOB JAHHBIX C
LIEJIbIO BBIBEICHUS HOBOM
nH(OPMAIINA U TIOTYICHUS
COJIEp>KaTENbHBIX BHIBOJIOB

I1K-2 CrocobeH
OCYIIECTBIIST coop 5
00paboTKy HHpOpMAITIH
Ou3Hec-aHaan3a JUIS
000CHOBaHUS

YOPABJICHUECKUX PELICHUH,
B TOM YHCJI€ C TPUMEHEHHUEM
METOJIOB  MCKYCCTBEHHOTO
UHTEIUIEKTA W aJIrOPUTMOB
MAaIIMHHOTO O0y4YeHHS

HJI-1 [1K-2 CIIOCOOHOCTh
OCYHIECTBIATH  cOOp,  00paboTKYy,
MOHHUTOPHHT ¥ HMHTEpIIPETaIHIO
nHpOpPMAITUH

NO-2 TIK-2 Bmameer CHocoOHOCTBIO
oOpabaTeiBaTh  WHPOpPMAIMIO  TI0
WTOTaM Om3Hec-aHanmu3a Ui
000CHOBaHUS yIpaBleHUYECKUX
peuieHuit

UA-3  IIK-2  Opuentupyercs B
COBPEMEHHBIX TEHICHIMSAX Pa3BUTHSA
UUPOBBIX  TEXHOJOTHUH, BHIOUpAET
TEXHOJOTMH  WJIM  TPOrpaMMHEIC

CpeZCcTBa JUIS PEIICHUs MOCTaBIEHHBIX
3ajady.

-4 TIK-2 IlpumeHsieT npu peleHuu
3amaq npoecCHoHaNBHOMN
NESITENbHOCTH  CHEIHUAIN3UPOBAHHOE
MporpaMMHOE 0OeCIIeYeHHE, METO/BI
HUCKYCCTBEHHOT'O UHTEJUIEKTa u
MAaITHHHOTO O0yYCHHUS

MPaKTUYECKHX 3aJ1a4 B
MPEAMETHOM 00JIaCTH.




HNJO-5 TIK-2 CoocobeH o000CHOBAThH
NPUMEHEHHE  TOr0  HWIH  HHOI'O
ITOPUTMa MAITMHHOTO OOYYCHHS IS
peleHrs KOHKPETHOM 3a1auu

-6 I1K-2 PazpabarrsiBaer
OpUT'MHAJIbHBIC MOJAEIH K arOPUTMbI
HCKYCCTBEHHOTO HHTEJUIEKTa u
MAIIUHHOTO o0yueHus B
poecCHoHaIbHON AeITEIbHOCTH

2. llean W 32124 CaMOCTOSITEILHOH PadoThI

Benymas nens opranmzanuu u ocymiectienus CPC coBmagaer ¢ menpio oOydeHUs
cTyneHTa — (opmupoBanue Habopa o0OLIEHAYyYHBIX, NPO(ECCHOHATBHBIX U CHEIHATbHBIX
KOMIIeTeHIIM  Oyaymiero OakamaBpa 1O HampaBieHWI0 moarotoBku «llemarormdeckoe
00pazoBaHHEY.

[Tpu oprannzanuu CPC BaXHBIM ¥ HEOOXOJMMBIM YCIIOBUEM CTAHOBATCS ()OPMHUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al NMPUOOPETeHUs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OopraHu3aly y4eOHOU U HaydyHOU nesarenbHOCTH. Llenbio camocTosTenbHOM paboThl CTYJIEHTOB
ABIIIETCS OBJaJeHue (yHAaMEHTaIbHBIMU 3HAHHUSAMHU, NPO(ECCHOHATBLHBIMU YMEHUSIMU U
HaBbIKAMHU  JIEATEIbHOCTH MO NpOQMII0, ONBITOM TBOPYECKOH, HCCIIENI0BATENIbCKON
JIeATEIbHOCTH. CamocTtosTenbHass ~ paboTa  CTYACHTOB CHOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO MOAX0AA K PELICHUIO
po6iieM yueOHOro U npodeCCHOHATBHOTO YPOBHSI.

3anagamu CPC sBinstoTcs:

® cucTeMaru3aluus U 3aKpEIUICHHE T[OJYyYEHHBIX TEOPETUYECKUMX 3HAHUW U
MPAKTUYECKUX YMEHUHN CTYIEHTOB;

e yriyOJieHHe U pacliipeHne TEOPETHUECKUX 3HaHU;

e (QopMHMpOBaHHWE YMEHMHA HCHOJIb30BATh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO U CIELHMAIbHYIO JTUTEPATYPY;

® Dpa3BUTHE IO3HABATEIbHBIX CIIOCOOHOCTEM M AaKTUBHOCTU CTYJIEHTOB: TBOPUYECKOM
WHUIMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

e (QopMHpPOBaHHE CAMOCTOATEIBHOCTH MBIIIJICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIN3ALINN;

® Da3BUTHE MCCIIEI0BATENbCKUX YMEHHUIA;

® CNOJBb30BaHUE MaTepuaa, COOPAaHHOTO U IMOJYYEHHOTO B XOJ€ CaMOCTOSTEIbHBIX
3aHATHM Ha CeMUHapax, Ha MPaKTUYECKHMX U J1a0OpaTOPHBIX 3aHATUSAX, NPU HaANMCAHUU
KYpCOBBIX U BBINYCKHOM KBaTU(pHUKAIMOHHONH pabor, ansi 3(p(EeKTUBHOW MOATOTOBKU K
UTOTOBBIM 3a4E€TaM U HK3aMEHaM.

3. TexHosoruyeckasi KapTa caMoOCTOATEIbHOI padoThI CTyAeHTa
JlJ1s1 CTY1IeHTOB 04HO-3204HOi (popMBbI 00YUCHHS:

Konawr CpenctBa u O0BeEM 4acoB, B TOM YHUCIIE
peanusye TEXHOJIOTUH CPC KonrtaktH | Bcero
MBIX OIICHKH ast pabota
Bun nesrensHoCcTH
KOMIIETEH c
o CTYJICHTOB
U, Mpeno/aBa
WHUKATO TeneM
pa(oB)
5 ceMecTp
OIIK-5 | [ToaroroBka nokmama | Jlokman 9 1 10
[1K-2
YK-1




OIIK-5 | [ToaroroBka k CobecenoBanue 2,83 0,32 3,15
[1K-2 71a00paTOPHBIM

YK-1 3aHIATHSAM
OIIK-5 | Pa3pabotka 3amuTa mpoeKTa 44,86 4,99 49.85
[1K-2 HUCCIIENOBATEIHLCKOTO
MPOEKTa
YK-1
Hroro 3a 5 cemecTp 75,6 8,4 84
Hroro 75,6 8,4 84

4. TlopsiioK BBINOJHEHHUSI CAMOCTOSITEIbHOI PaGoThI CTY1€eHTOM
4.1. Memoouueckue ykazanusi no pabome ¢ y4eOHoU 1umepamypot

[Ipu pabGote ¢ KHUTrOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS NMPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa nureparypsl B OMOIHOTEKE UCTIONB3YIOTCS ai(paBUTHBIA U
CUCTEMATUYECKUIN KaTaJlIOI!H.

Ba)xHo MOMHUTH, YTO palMoOHANbHbIE HABBIKU Pa0OTHI C KHUTOW - 3TO BCErja OOJbIIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHBI  TON0OP YYEOHHMKOB PEKOMEHAYETCS IPEeroAaBaTelieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumasi nutepaTypa MOXKET OBITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuast marepuan no yueOHUKY, ClIeAyeT NEPEXOIUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bce BBIKIAAKUA U
BBIUMCJIEHHS (B TOM YHUCJIE T€, KOTOpble B yYEOHMKE OMNYIIEHbl WIM Ha JIEKUUU JaHbl JUIsS
CaMOCTOSITENIBHOTO BBIBOJIA).

[Ipu u3yuenun 10001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENIbHAS
WHAUBHUAyallbHas padoTa.

Ocoboe BHHMaHUE CieAyeT OOpaTUTh Ha OIpPEACIICHHE OCHOBHBIX TOHSITHI Kypca.
CryneHT A0KeH MoJApoOHO pa3dupaTh MpUMEpHI, KOTOPBIE MOSCHAIOT TaKUe ONpeAeieHus, U
YMETh CTPOHUTHh AaHAJIOTWYHbIE MpPUMEpPbl camocTosTenbHO. HyXkHO 100MBaThCcs TOYHOIO
IIPEJICTaBICHUsT O TOM, YTO H3ydaewb. [lone3HO cocTaBiIATh ONOpHBIE KOHCHEKTHL. [Ipu
M3yYEeHUN MaTepHayia Mo y4eOHUKY TOJIE3HO B TETpaau (Ha CHEIHATbHO OTBEJIEHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JEeKUUW. TaMm ke cliefyeT OTMeuYaThb BOIPOCHI, BBIACICHHBIE CTYIEHTOM
JUIsL KOHCYJIBTAIlUU C MPENOIaBaTEIIEM.

Br1Bo/IbI, MTONTy4EHHBIE B pe3yNabTaTe U3YUYEHHS, PEKOMEHIyeTCS B KOHCIIEKTE BBIJENATD,
YTOOBI OHU MPH MEPEUUTHIBAHUY 3aIUCEH JTyUIlle 3alIOMUHAIKCD.

OnpIT MOKa3bIBa€T, YTO MHOTHM CTYJECHTaM MOMOTAaeT COCTABJICHHE JHCTAa OMOPHBIX
CUTHAJIOB, COJIEprKaIllero BaKHEHIIMe 1 Haubosee 4acTo ynorpedsusemble GOpMYIibl U MOHSATHUS.
Takoil TUCT MOMOraeT 3amoOMHUTH (OPMYJIbI, OCHOBHBIC MOJIOKEHHUS JICKIIHH, a TaKKe MOXKET
CILY’>KUTb ITOCTOSIHHBIM CIIPaBOYHUKOM [T CTYJI€HTA.

UteHne Hay4HOro TEKCTa SIBJSIETCS YacThbIO MMO3HABATENbHOM AesTenbHOCTU. Ee menb —
U3BJIEYEHHE U3 TEKCTa HE0OX0oauMoil nHpopmaruu. OT TOro Ha CKOJIbKO OCO3HAHHA YHUTAIOLIUM
coOCTBEeHHasi BHYTPEHHSSI YCTAaHOBKA MpU OOpalleHWH K TeYaTHOMY CJIOBY (HAWTH HYKHBIC
CBEJICHMSI, YCBOUTh MHGOPMAIMIO MOJHOCTHIO WM YAaCTMYHO, KPUTHUECKU MPOAHAIU3HPOBATH
MaTepHal 1 T.1.) BO MHOI'OM 3aBUCHUT 3((EKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBHUS.

Boiaensitotr uemauipe ocrhosnbie ycmanoeKku 6 YmeHuu Hay4Ho20 MeKcma.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HAWTH, BELACTUTH UICKOMYIO HH(OPMAILIHIO)

ycBauBaromas (yCuJids 4MTaTeNlsl HampaBlIeHbl Ha TO, YTOOBl KaK MOXKHO TIIOJHEe
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEICHHS H3JaraeMble aBTOPOM, TaK U BCIO JIOTHKY €ro
paccykJIeHu )



AHAJIMTUKO-KPUTHYECKass (YUTATEeNIb CTPEMUTCS KPUTHUECKH OCMBICIUTH MaTepHal,
MIPOAHAIU3UPOBAB €r0, OINPE/IETINB CBOE OTHOIIEHHE K HEMY)

TBOpYECKasi (CO3/1aeT y YMTATENsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOU
MYHKT JIJIs1 CBOMX PAcCyKJIEeHUM, Kak o0pa3 i NeiCTBUS MO aHAJIOTHH U T.I. — HUCIOJIb30BaTh
CYXKJIEHHUS aBTOpa, XOJ €ro MbICIeH, pe3yibTaT HaOIroAeHus, pa3pabOTaHHYIO METOIHKY,
JOTIOTHUTD WX, [TOBEPTHYTh HOBOM IPOBEPKE).

OcHognbie 8Udbl cCUCmMeMamu3upoOBanHoU 3anuc NPOYUMAHHO20:

AHHOTHUPOBaHHUE — TMPEIEIbHO KpAaTKOE CBSI3HOE ONUCAHWE MPOCMOTPEHHOW WM
MIPOYMTAHHON KHUTH (CTaThH), €€ COICPKaHUs, HCTOUYHUKOB, XapaKTepa U Ha3HAUYCHHUS;
[InanupoBanue — KpaTkas JIOTMYECKass OpraHu3alusi TEKCTa, pacKpblBaroas

COJIepKaHUE U CTPYKTYPY U3y4aeMOro Marepuana;

Te3upoBaHne — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEP)KIEHHUH aBTOpa 6€3
npuBJIeUeHUs (PaKTUYECKOTO MaTepHaa;

[{utupoBaHue — TOCIOBHOE BBIIMCHIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUCHUH, Hauboee
CYILIECTBEHHO OTPAKAOUINX Ty WJIA HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHue — Kparkoe U IOCJIEIOBATEIBHOE M3JIOKECHHE COIEPIKAHUSA
IIPOYNUTAHHOTO.

KoHcneKT — Cl0oXHBIH c110co0 M3J105KEeHUs COAePKAHU KHUTH MM CTaThU B JJOTMYECKON
1oce0BaTelbHOCTU. KOHCIIEKT akKyMyIupyeT B ce0e Mpeaplayliue BUbl 3alUCH, TI03BOJISET
BCECTOPOHHE OXBATUTB COJIEP/KAHUE KHUTH, cTaThbu. [[03TOMy ymMeHHE COCTaBIIATH IIAaH, TE3KCHI,
JienaTh BBIIUCKH U JPYTHUE 3allUCH ONIPENEIAET U TEXHOJIIOTHIO COCTABJICHHS KOHCIIEKTA.

Memoouueckue ykazanus no cocmagieHuro KOHCneKma.

1. BHuMaTenbHO NPOYUTANWTE TEKCT. Y TOUHUTE B CHPABOYHOM JINTEPATYpE HEMOHSITHHIE
cioBa. [Ipu 3anucu He 3a0y/1bTe BBIHECTH CIPABOYHBIE IaHHBIE HA MOJIS1 KOHCIIEKTa,

2. BrigenuTe riiaBHOE, COCTAaBbTE IIJIAH;

3. Kpatko cdopmynupyiTe OCHOBHBIE MHOJOXEHHUS TEKCTa, OTMEThTE apryMEHTAlHIo
aBTOPA;

4. 3akOHCHEeKTHpYHTe  MaTepuall, 4YeTKo  cleays  NyHKTam  1uaHa. Ilpu
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CJIOBaMHU. 3alMCHU CIEAYET BECTH
YETKO, SICHO.

5. I'pamotHO 3amnuceiBaiite nurtatel. L{luTupys, yduTsiBaiiTe JIAKOHUYHOCTD, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKenareJIbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
JokaszarenbcTBa. [Ipy odopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH Ka)KIOro
npeioxkeHusl. MpICIu aBTOpa KHHUIM CIeAyeT M3jaraTh Kparko, 3a00TsIch O CTUje U
BBIPa3UTENbHOCTH HAMCAaHHOTO. YMCIIO JTOMOIHUTEIbHBIX JIEMEHTOB KOHCIIEKTA JI0JIKHO OBITh
JOTUYEeCKM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PACHpenessTbCsi B OINpeNelIeHHON
[IOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKTYpe Npou3BeneHus. [l yrouHeHus u
JIOTIOTHEHUS HEOOXOIUMO OCTABIIATH MOJIS.

OnnazieHre HaBBIKAMHM KOHCHEKTHPOBaHUS TpeOyeT OT CTy/AEHTa IeNeyCTPEMIIEHHOCTH,
TTOBCETHEBHON CaMOCTOSTEIILHON PabOTHI.

4.2. Memoouueckue ykasanus no n0020mogKe K NpaKmu4eckum u 1a60pamopHuiM 3aHAMUAM

Jlyig Toro 4TOOBI MpaKTHUECKHUE U JTAOOpaTOpHbIE 3aHATUS MPUHOCHIN MAaKCHUMAaJIbHYIO
[OJIb3y, HEOOXOOUMO TIOMHMTH, 4YTO YHPAXHEHHWE U peIIeHHe 3ajady MPOBOAATCA IO
BBIUMTAaHHOMY Ha JIEKI[USAX MaTepuajy U CBs3aHbl, KaK IpaBWIO, C JETajJbHBIM pa30opom
OTJIENbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CieayeT MoAYEpKHYTh, YTO TOJIBKO IOCIIE YCBOEHUS
JIEKIIMOHHOTO MaTepuaja C OMNPEeJeIeHHON TOYKM 3peHHs (a UMEHHO C TOH, C KOTOpOil OH
u3JaraeTcs Ha JIEKIMAX) OH OyAeT 3aKperIsaThcs Ha MPAKTHUUYECKUX 3aHATHUAX Kak B pe3yibTare
oOCy)XJIeHUSI M aHaliu3a JEKIMOHHOI0 MaTepuaia, TaKk M C MOMOIIbIO0 pelIeHus: MpOoOIEeMHBIX
cutyauuy, 3anad. IIpu 3TuX ycloBUSAX CTYACHT HE TOJIBKO XOpPOLIO YCBOUT Marepuas, HO U
HAY4YUTCS MPUMEHATh €r0 Ha MpaKTHKE, a TAKKe MOJIY4YUT JOMOJHUTENbHBIA CTUMYJ (M 3TO
OYCHb BAXKHO) JUISI aKTUBHOW MPOPAOOTKH JICKIIUH.



[Ipu camoCTOATENBHOM PEIICHUH 33Jad HYKHO OOOCHOBBIBATH KaXK/bI 3Tall pelIeHus,
UCXOJIS1 U3 TEOPETHUECKUX MOJ0KEHUH Kypca. Ecam cTyqeHT BUANT HECKONBKO MyTeH pereHus
npobiemsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii pannoHainbHbIN. [lone3no mo
Hayajla BBIYMCICHUH COCTaBUTh KpaTKHH IUIaH pemeHus npoOiiembl (3amaum). Perrenue
npoOJEMHBIX 3a/1ay WIM MPUMEPOB CIIEAYeT H3JIaraTh MOAPOOHO, BBIYHMCICHUS pacIoyiaraTh B
CTPOTOM TIOPSJKE, OTHENsAs BCIOMOTATEeNIbHBbIC BBIYMCICHHS OT OCHOBHBIX. Pemrenust mpu
H€O6XOI[I/IMOCTI/I HYXHO COITPOBOXKAAaTb KOMMCHTAPUAMH, CXEMaMH, YCPTCIKAMU U pPUCYHKAMMH.

Crnenyer NMOMHHTB, YTO pEIICHHE KaXIoW y4eOHOM 3a/1aud JOJDKHO JOBOJIUTHCS JI0
OKOHYATEJIbHOI0 JIOTUYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M II0 BO3MOXHOCTU C
BBIBOJIOM. [lomyueHHBIN OTBET ClelyeT NMPOBEPUTH CIIOcOOaMM, BBITCKAIOIMMU U3 CYIIECTBA
naHHoW 3ajmaun. llonme3Ho Taxke (eciu BO3MOJKHO) peElIaTh HECKOJBKMMM CIIOCOOaMH U
CPaBHHTH IIOJydCHHBIC pe3yibTaThl. PemieHue 3amad IaHHOTO THIIA HYKHO IPOJOJDKATH JI0
IPUOOPETEHNUS TBEPIBIX HABBIKOB B UX PELICHUM.

4.3. Memoouueckue ykasauus no camonposepke 3HaHull

[locne n3yyeHUs: ONpENEsIEHHON TEMBbI 10 3alKCSIM B KOHCIIEKTE U Y4€OHUKY, a TaKkKe
pELIeHUs] T0OCTaTOYHOTO KOJMYECTBAa COOTBETCTBYIOLIMX 33134 Ha MPAKTHYECKUX 3aHATHAX H
CaMOCTOSITENIFHO CTYACHTY PEKOMEHIYETCs, IMPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHHIA,
OTBETHB Ha KOHTPOJIEHBIE BOIPOCHI IO H3y4YEHHOH TeMe.

B ciyyae He0OX0AMMOCTH HYXKHO €I1€ pa3 BHUMATEIbHO Pa300paThCcsi B MaTepuae.

WHorga HeZOCTaTOYHOCTh YCBOEHHS TOTO WJIM MHOTO BOMPOCA BBISICHACTCS TOJBKO MPU
W3yYeHHH JalbHEUIIero MaTepuana. B 3ToMm ciryyae Haio BEPHYThCS Ha3aJl U MIOBTOPHUTH ILIIOXO
YCBOCHHBI Marepuall. BaHbIi KpUTEpUHl YCBOCHHS TEOPETHYECKOTO MaTepHaia - YMEHHE
pemaTh 3aJa4d WIM MPONTH TECTHPOBAHUE IO TPOHIeHHOMY Marepuany. OmHako ciemyer
INOMHHTB, YTO TPABHJIBHOE PEIICHHE 3aJauydl MOXET IOJYYHUTHCS B PE3YNIbTaTe MPUMEHEHUS
MEXaHUYECKHU 3ay4eHHBIX (OpMyIT Oe3 MOHUMAaHHUs CYIIIHOCTH TEOPETUUECKUX TTOJIOKEHHH.

Bonpocs! 111 codecenoBanust
ba3o0BbIi1 ypoBeHB

Tema 1. [Ipumenenune M B coBpeMEHHOM JKH3HMU.

1. O6mee npeacraBieHre 00 UCKYCCTBEHHOM MHTEIJICKTE.
2. Hcnonb3oBaHNE UCKYCCTBEHHOTO MHTEIIEKTA B Pa3JIMUHBIX cepax.
3. [lepcneKkTUBBI UCTIOIB30BAHUS HICKYCCTBEHHOTO MHTEJIICKTA.

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

DKcIepUMEeHTAIBHBIN 9BOJIIOLIMOHHBINA XapakTep pazpaboTok cuctem MU.
Bo3moxxHOCTH TpOrpaMMHBIX CpeACTB ¢ NpuMeHeHnuem M.

TpeboBanus k mporpamMmmHomy obecriedenuto NU.

SI3bIKM mporpamMMmupoBanus s 3ana4 M.

[Tonsstue 00 oOHTONOTrMAX. BO3MOXHOCTM TpPUMEHEHHS OHTOJOTUH B
MpoeCCUOHAIBHON JESTEIHbHOCTH.

N GA

Tewma 3. MeToapl HCKYCCTBEHHOTO MHTEJIEKTa B COBPEMEHHOM 00pa30BaHUMU.

1. HckyccTBeHHBIN MHTEIJIEKT B 00pa30BaHUU.
2. HckycCTBEHHBIN MHTEIIEKT: KOHKYPEHT WM IOMOIIHUK YUUTENA?
3. «becnimtoTHOE» 0Opa3oOBaHUE.

Tema 4. IlpuMmeHeHHME WCKYCCTBEHHOTO WHTEIUIEKTa TPU BHEAPCHHH IHU(PPOBHIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHHHA.



HuTennexTyanbHble ThIOTOPCKHE CUCTEMBI U IalITUBHOE O0yUYEHHE.

[Tpumepsl 1 0OCOOEHHOCTH CUCTEM aAANTUBHOIO O0yUEHUSI.

CrangapTHble 3a/1a4¥ aJaNTUBHOTO O0YUYEHHUS.

WHTemeKkTyanbHbIi aHaIu3 TaHHBIX U 00pa3oBaTeIbHas aHATUTHKA.
XapakTepucTuKa U IpUMeEpbl POCCUICKUX 00pa30BaTEIbHBIX OHIAWH-TIIIATPOPM.

N GA

[ToBbIlIEHHBIN YPOBEHD

Tema 1. IIpumenenue M B coBpeMEHHOH KU3HHU.

9. Cdepsl npuMeHEHUs CUCTEM UCKYCCTBEHHOT'O MHTEIUIEKTA.
10.  IIpoGiembl HCHIOIB30BAHMS UCKYCCTBEHHOTO MHTEIIEKTA.
11. OOmee mnpexacraBieHWEe O MPUMEHEHUM MCKYCCTBEHHOTO HWHTE/UIEKTAa B

PO EeCCHOHAIBHON JESTEIBHOCTH.
Tema 2. [IporpammHoe o0ecrieueHre U OHJIAalH cepBUCH, puMeHsieMble B .

Knaccugukaius HHTEIIEKTYaIbHBIX CHCTEM.

S3bikn JIMCII u ITVIDHEP B .

[Tpumenenue s3bika nporpammuposanus PYTHON B paspabotke cucrem NU.
Onucanue s3p1k0B R 1 PROLOG n1s1 pemenust 3amau UH.

BosmoxHocTu cucremsl Protége muist co3nanust OHTOJIOTUH.

agkrownE

Tewma 3. MeTo1bl HCKYCCTBEHHOTO MHTEIUICKTa B COBPEMEHHOM OOPa30BaHHH.

1. [IpoGnemMbl COBpeMEHHOTO0 00pa3oBaHUs, KOTOPbIE MOKHO PEIIUTh C MOMOIIBIO
Nn.

2. [TpoGnemMbl HCTIOMB30BaHMS UCKYCCTBEHHOT'O MHTEJUIEKTa B 00pa30BaHMH.

3. MeToapl  UCKYCCTBEHHOTO  HWHTEIJIEKTa  Kak  cmocod  IpeoaosieHHs
dbyHIaMEHTAIBHBIX TTPOOIEM COBPEMEHHOTO 00pa30BaHuUs.

4. XapakTepucTuka U IpuMephl 3apy0eKHBIX 00pa30BaTeIbHBIX OHIANH-TIIATPOPM.

Tema 4. IlpumMeHeHHE HCKYCCTBEHHOI'O WHTEJUIEKTAa IIPH BHEJIPEHUU HUPPOBBIX
00pa30BaTeNbHbIX IIaT(HOPMEHHBIX PEILICHUH.

1. [IpuMeHeHHEe  WCKYCCTBEHHOTO  WMHTEIUIGKTa  JIJIT  OIGHKH  KadecTBa
00pa3oBaTeNbHOTO MpoIiecca.

2. ABTOMaTHUYECKas OIICHKA KaueCTBa MIUChbMEHHBIX pad0T 00yJaromnuXCsl.

3. AHanu3 o0paTHOU CBS3M OT OOYyYalOIIMXCS M KOHTPOJb Mpoliecca oOydeHus Ha

OCHOBE O0OpabOTKM TEKCTOBOW WH(GOPMAIIMU W3 COIHAIBHBIX CeTed M 00pa30oBaTeIbHBIX
dbopymoB.

4. TexHONOTHH WCKYCCTBEHHOTO WHTEIICKTa: BO3MOXXHOCTH W TIPHMEHEHHE B
o0Opa3oBaTeNbHOU cpejie.

TecToBBIe 3agaHns

1. Unghopmayuonnvie mexnonocuu 6 npogheccuoHanbHou 0essmerbHOCmu NPeOHA3HAYeHbl
ons:

1. TloctosHHOTO XpaHEeHUS HHPOPMAITIH

2. Jns cOopa, XpaHEHWs, BBIIAUW U ITepeadn HHPOpMaIuu

3. TIpou3BoAHTH BEIYUCICHUS

2. Ilpuxnaouvle npoepammoi:

1. OducHslil maker nporpamm



HUMU,

2. OmepamoHHbBIE CHCTEMBI

3. JlpaiiBep Ha IPUHTED

3. Kax nazviearomcs 3nanus o cmvicie U 3HAYeHUU ONUCHIBAEMbIX AGIEHU U
00beKmos...

1. cemanTHYECKUE 3HAHUS

2. mparMaTu4ecKue 3HaHUs

3. mpeaMeTHBIC 3HAHUS

4.Ymo makoe cucmema 3HaHuu?

1. COBOKYIHOCTb JIaHHBIX

2.CTpyKkTypupyemasi cucTemMa JaHHBIX

3. COBOKYIHOCTb CBSI3aHHBIX OOBEKTOB

4.MHOX€CTBO CBA3aHHBIX JaHHBIX

5. Kak Hazvlearomes 3nanus 0 cmvicie U 3HAYeHUU ONUCLIBAEMbIX AGTEHUL U
00beKmos...

l.mparmaTudecKkue 3HAaHUS

2.ceMaHTUYeCKUe 3HAaHUS

3.mpeaMeTHbIC 3HAHUS

6. [na ueco npeonasHauenvl mepmuvl POPMATbHOLO A3bIKA JIOSUKU NPEOUKANO8?
1. st 0603HaYEHUS aTOMapHBIX OpPMyIT

2.11151 0003HAUEHUs BHICKA3bIBAaHUI

3. 115 0603Ha4YEHUsT OOBEKTOB MPEIMETHON 00acTh

7. daiime onpedenenue npooyKyuoHHOU MOOenU -

1.a0cTpakTHBIN 00pa3 sl MPEACTABICHUS] HEKOETO CTEPEOTHUIIA BOCIIPUSATHS,
2. OpUEHTUPOBAHHBIN rpad, BEpIIUHBI KOTOPOTO-MIOHSITHS, & IYTU-OTHOIICHUS MEXKIY

3. MOZJCIIN, OCHOBAHHBIC HAa KJIACCUYCCKOM NMCUUCIICHUHU ITPEANKATOB 1-To nopsaka
4, MOZCJIb, OCHOBAHHAA Ha IMpaBUJIax, MO3BOJIAIOIIAA MPEACTABUTL 3HAHWA B BUJIC

NpeasioKeHU Tuna "eciau To aencreue”

HHUMH;

8. [atime nonsimue cemanmuueckou cemu -
1. abcTpakTHBIN 00pa3 i MpeICTaBICHHS HEKOETO CTEPEOTHIIA BOCIIPHUSITHS,
2. OpUEHTUPOBAHHBIN Ipad, BEPIIMHBI KOTOPOTO-TIOHATHSA, & JYTH-OTHOIICHUS MEXIY

3. MOZCIIN, OCHOBAHHBIC HAa KITACCUYCCKOM MCYUCIICHHUU ITPEANKATOB 1-ro nmopsiika
4, MOJCIJIb, OCHOBAHHAA Ha MMpaBHJIaX, MO3BOJIAOIIAA IPEACTABUTL 3HAHUA B BUJIC

MIPEIOKEHUH TUIIA «ECIIU TO IEHCTBHE

HUMH,

9. Haiime onpedenenue ¢opmanvroil 102uteckou mooenu -
1. abcTpakTHBI 00pa3 I MPECTaBICHUS HEKOETO CTEPEOTUIIA BOCTIPUSTHS,
2. OpUEHTHUPOBAHHBIH Ipad), BEPIIMHBI KOTOPOT'O-TIOHATHS, A TYTH-OTHOLICHUS MEXKIY

3.MO,Z[CJ'II/I, OCHOBAHHBIC Ha KIIACCUYCCKOM MCHHCJIICHUU IMTPCAUKATOB 1-ro nopsaka
4, MOZCJIb, OCHOBAHHAA Ha IMpaBUJIax, MO3BOJIAOIIAA IPEACTABUTh 3HAHUA B BUIC

HpCIlJ'IO)KCHI/Iﬁ THIIA «ECJIM TO JCHUCTBUE»

10. Kax naswiearomes 3uanusi o npakmu4yecKom cmbulcjiie onucovléaembplx 00bexmos u

SA6NeHUll

B konkpemnotu cumyayuu ...

1. ceMaHTHUECKUE 3HAHUS

2. mparMaTU4eCKue 3HaHUSA

3.mpeaMeTHbIE 3HAHUS

11. Kax knraccugpuyupyromes cemu 6 UT?

1. 'mobGanpHas, BceMHupHasi, crieuaibHas

2. BeienenHasi, aBTOMaTH4ecKasi, TMnepycTonynBas
3. JlokanpHasi, TIo0anbHas, PETUOHATLHAS



12. Komnwvromep, nooxmouennsiii k Internet, 00s3amenvHo umeen:

1.1P-anpec

2.Web-cepBep

3.I0MaIIHIOI Web-CTpaHuIly

4.10MeHHOE UM

13. «HMnughopmayusn» smo

1. HaGop cuMBOJIOB, 00pabaThIBaEMBIX U MepeaaBaeMbix DBM

2. cBenieHUs 00 00bEKTaX U SBJICHUIX OKPY)KAIOIIEH Cpelibl, X MapaMeTpax, CBOMCTBaxX U
COCTOSIHUH, KOTOPBIE YMEHBIIAIOT MMEIOLIYIOCS O HUX CTEIIEHb HEONPEICICHHOCTH, HETTOTHOTHI
3HaAHUHI

3. cBenenusi, 0003HaUCHHBIC HA MAaTEPHAIHLHOM HOCHUTEIE

14. B cospemennoui Poccuu ynacmuuxamu menexomMmyHukayuonnolx cucmem HE
ABJIAKOTCA:

1. Tenerpad

2. omepaTopsl CBSA3H, KOTOPHIE (PaKTUIECKH 00ECIIEUMBAIOT HHPPACTPYKTYPHBIE
BO3MOXXHOCTH C MOJIHBIM HA0OPOM YHUBEPCATBHBIX YCIYT; CYBEPEHUTET HaJl HAIIMOHATBHBIM
cerMeHTOM MHTepHeTa MPUHAIICKUT TOH CTpaHe, Ha TEPPUTOPUHU KOTOPOU OH pa3MeIIaeTcs

3. moCTaBIIUKHU yCcIyT A0cTyna K UHTepHeTy, r1o0albHbIM pacipeaeIuTeIbHbIM
cucTeMam

4. MoCTaBIIMKH UH(OPMALIUHU - BIAENbIIBI HHPOPMAIIIOHHO-TOPTOBBIX MOPTAJIOB,
CepBepoB

5. OJIb30BaTENH

15. Unmepnem-nopman smo

1. KOprOpaTUBHBIN CaliT, CIeTaHHBIN B BUe OyKiieTa, HATJSAHO I€MOHCTPUPYIOIIETO
JeSITeTbHOCTh KOMIIAHUU

2. callT, NPUHUMAIOIIHMH U BBITOJHSIOUINH 3aKa3bl HA MPHUOOPETEHUE Pa3INYHBIX TOBAPOB
B peXXKUME peanbHOro BpeMenu (on-line)

3. BeO-caiiT, Mpe0CTaBISIONINI MOIH30BATEIN0 PA3IMUYHbIEe HHTEPAKTUBHBIC CEPBUCHI,
paboTaromye B paMKax OJHOTO MpoeKTa (opyM, HOBOCTH, TPOTHO3 ITOTO/IBI U KYPCHI BAIIOT,
TOJIOCOBAHUS)

16. Ilouckosas cucmema ¢ OMKPLIMbIM UCXOOHBIM KOOOM, NPOCMENUUULL U OYeHb
aghghexmuenwiii uncmpymenm no coopy u oyenxe ungopmayuu. Obecneuusaem mMaKkCuMAalbHyO
NPUBAMHOCMb U KOHPUOEHYUATbHOCMb (cucmema He cobupaem 0 noib3oeameine HUKAKUX
OAHHBIX U He XPAHUM UCTOPUIO 3aNPOCO8)

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

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

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

17. Ungpopmayuonnwiii wiym 3mo

1. xommoccanbHbIe TOTOKK HEHY)KHOW MH(POPMAIINHU, KOTOPHIE YEIOBEK B COBPEMEHHOM
oOIm1ecTBe BHIHYK/IEH BOCIPUHUMATH U MepepadaThiBaTh B TCUCHUU JTHS

2. MMCbMEHHBIN MepeueHb KaKuX-I100 CBEIEHUH, YIOPSAA0OUCHHBIX WU
HEYIOPSI0YEHHBIX, TPOHYMEPOBAHHBIX UM HETIPOHYMEPOBAHHBIX

3. Gospmrie 00BEMBI CTPYKTYPHUPOBAHHBIX 1 HECTPYKTYPHUPOBAHHBIX ITOTOKOB
uH(pOpPMAIIMU, HEPEPHIBHO MOCTYMAIOIINX C U3MEPHUTEIBHBIX dJIEKTPOHHBIX YCTPOUCTB HA
CHEeNHaIbHOTO cepBepa

4.4. Memoouueckue ykazanusi N0 HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, peghepamos, 3cce,
HayuHulX cmametl u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANHMCAHWIO HAYYHOTO TEKCTa, BAXKHO pa3o0parhes,
KaKoBa MUCTHHHAS II€h BAIlIET0 HAYYHOTO TEKCTa - 3TO MOMOXET BaM pPa3yMHO pacClpe/IeiHuTh
CBOM CHJIBI U BpEMSI.



Bo-niepBbIX, CHauana HYXKHO OINpPEAEIUTHCS C UAECEH HAydHOro TEKCTa, a Ul ATOrO
HEOOXOIMMO HAay4HUThCSl JHMOO OTHOCHTBCS K pa3HbIM SBICHUSAM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOSA MAESd — KaK MHAsg TOYKA 3pPEHUs), MO0 HAYUUTHCS YBIEKATHCS KAaKUMH-TO
U3BECTHBIMU HJIEIMHU, KOTOpbIE HYKIAIOTCA B J0paboTKe (MIess — Kak ONTUMHCTHYECKas
NO3UIMS U HANpaBICHHOCTh Ha JajJbHEHIlee COBEPIICHCTBOBAHME YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTbCS OPraHU30BHIBATh CBOE BPEMs, BElb, KaK M3BECTHO, CBOOOJHOE (OT BCAKHUX
[JIyNIOCTEN) BpeMsl — Ba)KHEHIIEE YCIOBHE HACTOALIEIO TBOPUYECTBA, JUISI HErO0 HAKOHEL-TO
nossisiercs Bpems. VHOrna MMEHHO Ha OpraHM3alyI0 TaKOro BPEMEHM YXOJIUT HeMalsas 4acTh
CHWJI U TAJIAHTOB.

ITucate cnenyer SICHO W HOHATHO, CTAapasChb OCHOBHBIE IOJIOKEHHSI (OPMYJINPOBATH
YeTKO M HEIBYCMBICICHHO (Y4TOOBI W camMOMy TMOHSTHO OBUIO), a TaKXke CTpPeMsCh
CTPYKTYpUpPOBaTh CBOM TekcT. Kaxplil pa3 Hajo NpPEACTaBIATh, YTO Ball TEKCT OyJeT KTO-TO
YUTaTb WU €My 3aXO0YETCsl COPUEHTUPOBATbCSI B HEM, OBICTPO HAXOAWUTh OTBETHl Ha
MHTEpECYIOIINE BOIPOCHI (3a0JHO MPEACTaBbTE ceOs Ha MecTe Takoro yenoseka). [IoHsTHO, uTO
paboTa, HanMCaHHAas «CIUIOIIHBIM TEKCTOM» (0€3 3arosioBKOB, 0€3 BBIIEICHUSI KPYIHBIM
mpudpToM Haubosiee BaXKHBIM MECT U T, I.), Y KYyJIbTYPHOTO 4YMTaTeNs JOJKHA BbI3bIBATh
Ope3rinuBOCTh U JaKe XKaJOCThb K aBTOPY (MCKIIOYEHMS] COCTABIISIIOT HEKOTOpBIE JIPEBHUE
TEKCThI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWUJIMCh MHAue, /1a U CaMHUX TEKCTOB ObLIO
ropas3/io MEHbIIe — HE TO, YTO B 3MOXY «MH(GOPMAIMOHHOTO B3pPBIBa» M COOTBETCTBYIOIIETO
«UH()OPMAIIIOHHOTO MYCOpay).

O0beM TEeKCTa W pa3IUYHbIE OPOPMUTEIBCKUE TPEOOBAHUS BO MHOTOM 3aBHUCAT OT
IPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUU TIOPSIIKOB.

Pedepar (mokmam)- 3TO CaMOCTOSATENBHOE HCCIEAOBAHHE CTYACHTOM OIpeeIeHHON
po0JIeMbl, KOMIUIEKCA B3aUMOCBS3aHHBIX BOIIPOCOB.

Pedepar He nomkHa cocTaBiATbCA W3 (DParMEHTOB CTaTel, MOHOTpa(Hid, MOCOOHIA.
Kpome mpocroro usnoxxeHus: ¢pakToB M LUTAT, B pedepaTe TOHKHO MPOSIBIATHCS aBTOPCKOE
BUJICHHUE NPOOJIEMBI U €€ PEIICHUS.

PaccMOTpuM OCHOBHBIE ATalbl MOATOTOBKH pedepaTa CTyJCHTOM.

Brinonnenue pedepara HauMHaeTCs ¢ BBIOOpA TEMBI.

3aTeM CTyIEHT NIPUXOAWUT Ha INEPBYK0 KOHCYJIBTAlMI0 K PYKOBOJIUTENI, KOTOpas
peyCMaTpUBAET:

- 00Cy>KIeHre 1IeTH U 3a7a4 paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TeMBbI;

- KOHCYJIbTHPOBAHUE IO BOIIPOCaM Moa00pa JIUTEPaTyphl;

- COCTaBJICHHE IIPEIBAPUTEIBHOTO IJIaHA.

Crnenyrommm sTaroM siBisieTcs pabota ¢ juteparypoil. Heobxomummass muteparypa
no0MUpaeTcsl CTYIEHTOM CaMOCTOSITEIBHO.

[Tocne mopbopa auTEpaTypsl 11eIeco00pa3Ho cAeaTh padounii BapUaHT IJiaHa PabOoTHI.
B HeM HyXHO BBLICTUTh OCHOBHBIE BOIPOCHI TeMbl M maparpadbl, pPacKpbIBAIOIIME HX
coJiep;KaHue.

CocTaBJeHHBIM CNHUCOK JIUTEPATYphl U MpPEABAPUTENbHBIA BapHAHT IJIaHA YTOUHSIOTCH,
COTJIACYIOTCSl HA OYePEHON KOHCYIbTAIIMH C PYKOBOJAUTEIEM.

3areM HadyMHaeTCs CIEAYIOUIMM 3Tam paboThl - H3ydeHUe JuTeparypbl. ToJbKO
BHUMATEJIbHO YUTas U KOHCHEKTUPYS JUTEPATypy, MOKHO pa300paTbcs B OCHOBHBIX BOIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSTEIbHOMY (aBTOPCKOMY) U3JIOKEHHIO COJlepKaHusl pedepara.
KoHncnektupyss NepBOMCTOYHUKHU, HEOOXOJUMO OTpPa3UTh OCHOBHYIO HJECK0 aBTOpa M €ro
MO3MILIMI0 TIO0 MCCIEYEMOMY BOMPOCY, BBIABUTH NPOOJEMbl U HaMETUTh 3aJadyd s
JAIbHENIIET0 U3y4eHUs! JaHHbBIX TPOOIIEM.

Cuctematuzansi ¥ aHaJU3 W3YYEHHOW JUTEpaTyphl MO IMpoOiieMe HCCIeI0BaHUA
MO3BOJISIOT CTY/IEHTY HaIucaTh padoTy.

Pabounii BapuaHT TekcTa pedeparta MpeAOCTaBIsSETCS PYKOBOAMUTENIO HA MpoBepKy. Ha
OCHOBE palouero BapuaHTa TEKCTa PYKOBOAUTENIb BMECTE€ CO CTYACHTOM OOCYyKIaer



BO3MOXHOCTH J0pabOTKU TekcrTa, ero odopmienue. Ilocne nopaboTku pedepar cmaercst Ha
Kadenpy A ero OlleHUBAHUS PYKOBOAUTEIIEM.

Tpebosanus k Hanucanuio peghepama

Harmmcanme 1 pedepara sBisieTcst 00s3aTebHBIM yciaoBueM BbinojiHeHus miaHa CPC o
000U JUCIHILTUHE MPOPECCHOHATBHOTO ITUKJIA.

Tema pedepata MoxkeT ObITh BbIOpaHAa CTYIEHTOM W3 MPEJIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OLEHOYHBIX CPEJICTB IUCIHUILIMHBI, THOO0 OmMpeaeseHa caMOCTOSTENBHO,
UCXOJsl U3 HHTEPECOB CTyJIeHTa (B paMKax H3y4aeMol AUCUMIUIMHBI). BpiOpaHHyio Temy
HEO0XO0/IMMO COTJIACOBATHCS C MPETIOIaBaTeNEM.

Pedepat nomxen ObITh HallMCaH HAYYHBIM SI3BIKOM.

O06mwem pedepara qomkeH coctaBisaTh 20-25 crp.

Cmpyxmypa peghepama:

e Bgenenue (He 6omnee 3-4 crpanun). Bo BBeneHun HeoOXoAMMO 00OCHOBaTH BBHIOOD
TEMBI, €€ aKTyaJlbHOCTb, OUEPTUTh O0JIACTh HCCIIEJIOBAHUS, OOBEKT HCCIEI0BAaHUS, OCHOBHBIC
LENU 1 33]1a91 MCCIIeIOBAHMUS.

e OcHOBHas 4aCTh COCTOMUT M3 2-3 pa3nenoB. B HUX packpbIBaeTcs CyTh HCCIEAyeMOI
po0OJIeMbl, MMPOBOJUTCS 0030p MUPOBOM JIUTEPATypbl U UCTOUYHUKOB VIHTEpPHET MO MpeaMery
UCCIICIOBAaHMS, B KOTOPOM JA€TCS XapaKTEPUCTHKA CTENEHH pPa3paOOTaHHOCTU MPOOIEMBI U
ABTOpPCKAs aHaJUTHYECKas OIICHKA OCHOBHBIX TEOPETHUYECKUX TOJXOAOB K €€ pEIICHHUIO.
W3noxeHne wmartepuaja He [OJDKHO OTPaHHUYMBATBHCS JIMIIb OMHCATENBHBIM MOJIXOAOM K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO TakkKe JOJKHO COJepKaTh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMoi MpoOIeMBbl U U3JI0KEHNE COOCTBEHHOM TOYKH 3pEHHS Ha BO3MOYKHBIE ITyTH €€
pelIeHusl.

e 3axmoueHue (1-2 crpanuipl). B 3akimroueHnn KpaTKO M3JararoTcs JOCTUTHYTHIE NPU
U3YyYEHHUH MTPOOIIEMBI IIEITH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOT0 BOIIPOCa

e CHHUCOK MCIONB30BaHHOM JuTepaTyphbl (He MeHbIIe 10 UCTOYHHMKOB), B ajl(aBUTHOM
nopsjike, 0opOopMIICHHBIN B COOTBETCTBUY C MPUHATHIMU NpaBUWiIaMu. B criicok ncnonb30BaHHOM
JUTEPaTyphl PEKOMEHIYETCSI BKJIIOUATh PA0OTHI OTEYECTBEHHBIX M 3apYOEKHBIX aBTOPOB, B TOM
YuCie CTaThH, ONYOJMKOBAaHHbBIE B HAYYHBIX KypHajlaX B T€YEHHE MOCIEIHUX 3-X JIET ¥ CChUIKU
Ha pecypcsl cetn VIHTepHer.

o [Ipunoxxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmaenuro:

TEKCT C OAHON CTOPOHBI JIUCTA;

mpudt Times New Roman;

Kernb mpudra 14;

MEXCTpOUHOE paccTosHue 1,5;

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

Tlopsook 3awumsl pechepama:

3ammTa pedepara MPOBOAUTCS HA MPAKTHUECKUX 3aHATHAX, MOCIE OKOHYAHUS pabOTHI
CTYACHTa HaJ HUM U HCIIPaBICHHUS BCEX HEI0YETOB, BBIABICHHBIX NpErojaBaTeleM B XOJe
KoHcynbTanuii. Ha 3amury pedeparta otBoautcst 5-7 MUHYT BpEMEHH, B X0JI€ KOTOPOTO CTYJICHT
JIOJDKEH TOKa3aTh CBOOOJHOE BIAJICHHE MaTepualioM IO 3asBieHHOM Teme. Ilpu 3amute
pedepara npuBETCTBYETCS NCIIOIH30BAHNE MYJIbTUMEINA-TIPE3CHTAIINH.

Oyenxa pepepama

Pedepar oreHrBaeTCs M0 CIEAYIOIUM KPUTEPUSIM:

* coOmoieHne TpeOoBaHUM K ero 0(pOPMIICHHIO;

* HEOOXOAMMOCTh W JIOCTaTOYHOCTH JJISl PACKPBITHS TEMBl TPUBEACHHOW B TEKCTE
pedepara nHGOpMAaIUY;

* YMEHHE CTy/IeHTa CBOOOIHO U3JaraTh OCHOBHBIE UJEH, OTpaKeHHbIE B pedepare;

* CIIOCOOHOCTH CTY/IEHTA TMOHSATH CYTh 33/JaBa€MBIX INPEMOAABATENIEM M COKYPCHHKAMHU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.



Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYIEHTY, €CIIM B JOKJAJe CTYIEHT HCUEPIbIBAIOIIIE,
MOCJIEI0BATEIBHO, YETKO M JIOTHYECKU CTPOMHO M3JaraeT MaTepual; CBOOOJHO CIPABISIETCS C
3aJja4aMy, BOMPOCAMH U JPYTMMU BHUJAMU MPUMEHEHHUS 3HAHUM; HCIONb3YeT IJI HAIUCaHUS
JOKJIaJla COBPEMCHHBIC HAay4YHBIC MAaTEpHallbl, AHAIM3UPYET TMOJTYyYCHHYI0 HH(POPMAIIHIO;
MPOSIBIISIET CAMOCTOATEIBLHOCTD TP HAIMCAHUU JIOKJIa/1a.

Oyenka «xopowio» BBICTABIAETCA CTYAEHTY, €CIM KaueCTBO BBIIOJHEHHS JOKJIaja
JI0CTaTOYHO BbICOKOE. CTy/IEHT TBEP/IO 3HAET MaTepuall, FPaMOTHO U MO CYIIECTBY U3JIaraer ero,
HE JIOIYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI 10 TEME JOKIIA/IA.

Oyenka «yoosiemeopumenbHo» BbBICTABISAETCA CTYACHTY, €CIM MaTephal TOoKiIajaa
U3JIaraeTcs 4aCTMYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT IOMYyCKaeT
HETOYHOCTU Y OLIMOKH IMPH 3allUTe JOKJIaaa, 1aeT HeIOCTATOYHO MpaBUIIbHbIE (DOPMYITHPOBKH,
HA0JII0IAI0TCS HApYIIEHUS JJOTHYECKON NIOCIIEA0BaTENbHOCTH B U3JI0KEHUH MaTepHaa.

Oyenka «Hey0081emeopumesibHo» BBICTABISETCS CTYICHTY, €CIM OH HE MOATOTOBMI
JOKJIaJl WM JONYCTWJ CyIIeCTBEHHble OwmMOKU. CTyIeHT HEYBEPEHHO H3JaraeT Marepual
JIOKJIaJa, HE OTBEYaeT Ha BOIMPOCHI MPEMOaBaTENs.

Onucanue wkanbl OYeHU8aHus

MaxkcuManbHO BO3MOXKHBIN Oajl 3a BeCh TEKYIIHUH KOHTPOJIb YCTAaHABIMBAETCS PABHBIM
55. Tekyliee KOHTPOJIBHOE MEPONPHUATUE CUUTAETCSA CIAHHBIM, €CJIM CTYACHT MOJYYUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JII 3TOTO KOHTPOJS MakCHMalbHOTO Oaiia. PedTHHTOBBIN
6aJIJI, BBICTaBJISICMBIA CTYACHTY 3a TCKYIICC KOHTPOJIIbHOC MCPOIIPUATHUEC, CIAHHOC CTYACHTOM B
YCTaHOBJICHHBbIE TPaUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKH, OMPEAENSETCS CIEAYIOIIUM
o0OpazoM:

YpOBEHb BBINOJIHEHUS KOHTPOJIBHOIO PeliTunroBeiii  Gayn ® % or
3a/laHus MaKCHUMaJIbHOTO 6ajuia 3a KOHTPOJIbHOE 3aJlaH1e)

OTIHYHBIH 100

Xopommui 80

Y 10BIE€TBOPUTENBLHBIN 60

HeynosiieTBOpUTENbHBIN 0

Tembl pedepaTos
ba30BeIil ypOBEHB

Bosmoxknoctu u mpumenenue MM B o6pazoBatenbHOU cpejie.

CoBpeMeHHbIE POrpaMMHbIE IPOAYKTHI, OCHOBaHHbIE Ha M.

O6mas xapakTepucTuka s3bika nporpammuponanusi PROLOG.

DKcIepTHBIE U MHTEIJIEKTYalIbHbIE 00yYaroIue CUCTEMBI.

Mopenu 1 anropuTMbl paCliO3HABAHUS B DKCIIEPTHBIX CHCTEMAX.

Mopenu npeacTaBieHs 3HAHUN.

Oco0eHHOCTH UCTIONIBb30BAaHUSl CEMAHTUYECKUX CETEH /ISl IPECTaBICHUS 3HAHUM.
ITpoxykiimoHHbIe 6236l TaHHBIX.

@peiiMOBBIE MOJENH B CUCTEMAaX HCKYCCTBEHHOTO MHTEIIECKTA.

0. OHTOJIOTHH U UX TPUMEHEHHE B TPO(PECCHOHATBHOM NeSTETLHOCTH.

11. BosmosknocTu cucteMsl Protégé miist co3manusi OHTOIOTHH.

12.  IlporHo3upymouye HHTEIIEKTYalbHbIe CHCTEMBI.

13.  IlmaHupyrouye HHTEIUIEKTYaIbHBIE CHCTEMBI.

14.  OOmmii aHaTU3 CYIIECTBYIOIMX 00pa30BaTENbHBIX MIAT(HOPMEHHBIX PEIICHUM.

BOoo~NoOAWDNE

I1oBBIIICHHBIN YPOBEHb




Buppl skcriepTHBIX CUCTEM.

OcobeHHocTH pa3pabOTKH y4eOHOM SKCIIEPTHONU CHCTEMBI.
Xapakrepructuka 0007104KH 3KcrepTHhIX cucteM CLIPS.
HHTennexkTyaabHble CHCTEMBI KOHTPOJISI M IPUHSATHS PEILICHUN.
[Tonsatue u oOIME XapaKTEPUCTUKU HEHPOHHBIX CETEH.
HelipoHHBbIE ceTH B cHCTeMax HCKYCCTBEHHOI'O MHTEJUIEKTA.
OO6nactu NpuMEHEHUs1 HeUPOUH(POPMATHKH.

Penaktopsl oHTOJIOTHA.

HBoOoo~NoR~WNE

Ocnossl RDF 1 OWL.
0.  BaifecoBckas cTparerus OICHKH BBIBOJIOB.
11.  Poccwuiickue oOpa3oBaTenbHbIC OHIAWH-TUIAT(HOPMEI.
12.  3apyOexxHble 00pa3oBaTelIbHbIC OHIAMH-TIAT(HOPMBI.
13.  Cnenumamu3upoBaHHBIE MPOTPAMMBI JJII HEYETKUX CUCTEM.
14.  BosmoxHoctu nporpammsel Scilab 115 paGoThl ¢ HeUeTKMMH 0a3aMu JaHHBIX.

4.5. Memoouueckue YKA3aHusl no 6bINOJIHEHUIO UCcne008amenbCKux npoexkmoe

HccnenoBaTtenbckas MmpoekTHas paboTa — 3TO IpymmnoBas paboTa, A BBIIOJHEHUS
KOTOpO HE0oOXOoIuM BBIOOp M NPUIOKEHUE HAy4YHOM METOAMKM K IOCTaBICHHOM 3ajaue,
HOJy4eHHe COOCTBEHHOTO TEOPETUYECKOI0 WM 3KCIEPHUMEHTAJIBHOIO Marepuana, Ha
OCHOBAaHMU KOTOPOrO HEOOXOAMMO IPOBECTH aHAIU3 U CHEIaTh BBIBOABI 00 HCCIENyEMOM
SBJICHUU. BbIMONHEHHE NpoeKTa — 3TO Bcerjza KOJUIGKTHBHAs, TBopdeckas JlabGopaTopHas
paboTa, mpeAHa3HadeHHas JUIs [OJYy4YEHHs OIPENEJICHHOrO MpOAYKTa WM Hay4dHO-
TEXHUYECKOro pe3yibrara. Takas paboTta mojpa3symMeBaeT 4eTKoe, OAHO3HAYHOEe (POPMHUPOBAHUE
IIOCTaBJIICHHOW 3ajJjaud, OIPEAEICHUE CPOKOB BBIIOJIHEHUS HAMEYEHHOIO, OIpe/eIcHue
TpeGoBaHuUH K pazpabaTbIBaEMOMY OOBEKTY.

Boeimonnenue 1 rpynmnoBoro mpoekra sBAsSeTCs 00sf3aTeIbHBIM YCIOBUEM BBIMOJTHEHUS
CaMOCTOSITENIbHOW pa0oThl MO 000 JUCHMIUIMHE NpodeccuoHanibHOro Iukia. Tema
IPOEKTHOTO 3a/laHus MOXET ObITh BbIOpaHAa CTYAEHTOM U3 MPEUIOKEHHBIX B paboueit
nporpaMMe Win (OoHJE OLEHOYHBIX CPEJCTB TUCLMILIMHBI, TM00 ONpeseseHa caMOCTOSATENBHO,
UCXOJsl U3 HHTEPECOB CTyJIeHTa (B paMKax H3y4aeMoM JUCLUMIUIMHBI). BpiOpaHHylo Temy
HE00XO0/IMMO COTJIACOBATHCS C MPEIOo1aBaTeNeM.

Tpebosanus no 8bINOIHEHUIO U OGOPMIEHUIO NPOEKMA

[Ipu BBIMOTTHEHUM MPOEKTA MPUBETCTBYETCs paboTa B rpymnne (2-3 yenoseka). [Ipoekt —
3TO HCCcIenoBaTenabckas paboTa, B XOJA€ KOTOPOM CTYIEHTHI JOJKHBI IPOAEMOHCTPUPOBATH
BJIaJICHUE HaBbIKAMH HAyYHOTO MCCIIEOBAHUS, YMEHHS MPOBOAMTH aHaiIM3, 0000IIaTh
uH(pOpMallMIO, AeNaTh BBIBOJBI, IMpEAjaratb CBOM pEIIEeHUs MpoOJeMbl, paccMaTpUBaeMoON B
IIPOEKTE.

[Ipy noAroTroBKe MaTepHaJoB NPOEKTa CTYIEHTHl JOJDKHBI MPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMU METOAAMHU KOMITbIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmuuxa npoekma.

JU1g Ka’K0ro U3 y4acCTHUKOB ITPOEKTA OLICHUBAKOTCSL:

* npodeccruoHaIbHBIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIOLIEH 00acTu;

* yMeHHe paboTaTh CO CIPABOYHOH M HAYYHOM JUTEpaTypoil, OCYIIECTBIATH IMOUCK
HeoOxoaumoi nHpopmanuu B HTEpHET;

* yMeHHue paboTaTh C TEXHUYECKUMHU CPEICTBAMU;

*  yMEHHME  TIO0Jb30BaTbCs  COOTBETCTBYIOUIMMH  BBIIOJHSAEMOMY  IPOEKTY
UH(POPMALIMOHHBIMH TEXHOJIOTHSIMH;

* YMEHHUE TOTOBUTH MaTepUabl MPOEKTa JIsl MPE3EHTALlMU: COCTABIATh U PEIaKTUPOBATh
TEKCTHI, POPMUPOBATH MPE3CHTALUIO MPOCKTA;

* yMeHUe paboTaTh B KOMAH/IE;

* YMEHUE ITyOJIUYHO MPEACTABIATH PE3yIbTaThl COOCTBEHHOM IS TENbHOCTH;



* KOMMYHHUKa0eIbHOCTh, NHUITMATUBHOCTh, TBOPYECKHE CIIOCOOHOCTH.
Kpumepuu evicmasnenus oyenku yuacmuukam npoekma

WNub1e
YHUBEpCaJIbHbIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Ipodeccuona ’ OTtueTHOCT
Ouetika b HLLe COOTBETCTBYIOILINX WHUIMATUBHOCT .
xoMmererm | EPHOTEAEMOMY IPOEKTY b, YMEHUE
TEXHUYECKUX CPEJCTB U paboTats B
MH(OPMALIMOHHBIX «KOMaH/IEY,
TEXHOJIOTHI YIIPaBJIECHYECKUE
HaBBIKH H T.]I.)

«OTIN4HO» Pabora Texuuueckue cpeactsa u | CtyneHt [Tpoekt
BBINOJIHEHA HA | HHPOPMALMOHHBIE MPOSIBUIT npecTaBie
BBICOKOM TEXHOJIOTUM OCBOEHBI U | HUHUILUATHUBY, H
npodeccuoHa | MCIOJIb30BaHbI IUIsL | TBOPYECKUI MOJTHOCTBIO
JHHOM peanuzanuu MPOEKTa | MOAXO/I, U B CPOK.
YPOBHE. MOJTHOCTBIO CHOCOOHOCTh K
[Ipencrasien BBITIOJTHEHUIO
HBII MaTepHal CII0’KHBIX
B OCHOBHOM 3aJlaHuH,
dakTuyecku HaBbIKM pPabOThI
BEpEH, B  KOJUICKTUBE,
JIOITYCKAIOTCS OpraHu3aIoOHH
Herpyosble bIE
dakTuyeckue CIIOCOOHOCTH.

HETOYHOCTH.
CryneHt
CBOOOJTHO
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE C
IPOEKTOM.

«Xopomo» Pabota OOGHapy>KHUBaKOTCS Crynent [Tpoekt
BBINOJIHEHA HAa | HEKOTOpbIE OWIMOKM B | TOCTATOYHO npescTaBie
JOCTAaTOYHO UCTIOIB30BaHUU COOTBET | TIOJHO, HO 0€3 | H
BBICOKOM CTBYIOUIMX TEXHUYECKHX | MHULUATHBBl U | IOCTaTOYH
npodeccuoHa | CpencTB U | TBOPUECKUX O TIOJHO W
JTBHOM UH(POPMAIMOHHBIX HaXO0JI0K B CpOK, HO
YPOBHE. TEXHOJIOTUI BBITTOJTHUIT C
Jonymeno no BO3JI0)KEHHBIE HEKOTOPBIM
4-5 Ha HETO 3a7a4yd. | U
(bakTHUecKux HenopaboT
OIINOOK. KaMH.
CryneHt
OTBEYaeT Ha
BOIIPOCHI,

CBSI3aHHBIC C
MPOEKTOM, HO
HEJI0CTATOYHO
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YHUBEpCaJIbHbIC
Komnerenmum, KOMIETEHIINH
CBSI3aHHBIE C (xomMmMyHUKa0ET
HCIIOJIb30BAHUEM BHOCTD
[Tpodeccuona ’ OTtueTHOCT
Ouerika LHLLE COOTBETCTBYIOIINX WHUIUATUBHOCT .
P — BBITNIOJIHSAEMOMY MPOCKTY b, YMEHUE
TEXHUYECKUX CPEJCTB U paboTats B
MH(OPMALIMOHHBIX «KOMaHJIEY,
TEXHOJIOTHI YIIPAaBJIECHYECKUE
HaBBIKH H T.]I.)
MOJTHO.
«Y noBneTBopuTe | YpOoBEHb Ob6napyxuBaer CryneHt IIpoexr
JBHO» HEJOCTAaTOYHO | HEJAOCTATOYHOE BBITIOJTHIII claH co
BBICOK. BJIa/ICHUE HaBBIKAMU | OOJIBIIYI0 YacTh | 3HAUUTEIHH
Jomnymeno a0 | paboThl ¢ TEXHHYECKUMHU | BO3JIOKEHHOM Ha | BIM
8 CpelCcTBaMuU U | HEero paboThI. OII03/1aHUE
(baKkTUYECKUX | COOTBETCTBYIOLIUMU M  (Goiee
OIIHOOK. MH(pOPMALTMOHHBIMHU HEJeNN) H
Crynent TEXHOJIOTUSIMU HE
MOYKET MIOJIHOCTBIO
OTBETUTH
TV Ha
HEKOTOpbIE W3
3a/laHHbIX
BOIIPOCOB,
CBSI3aHHBIX C
IIPOEKTOM.
«HeynosnerBopu | PaGota He | HaBpikoB ~ pabotel ¢ | CryneHT IIpoekT He
TEIHHO» BBITIOJTHEHA TEXHUYECKUMU NPAaKTUYECKH HE | ClIaH.
583071 cpencTBamMu HeT, | pabora, He
BBHITMIOJIHEHA Ha | HH(OPMAaIlMOHHbBIE BBITIOJTHUJI CBOM
HU3KOM TEXHOJIOTUM HE OCBOEHBI | 3a/1auu I
YPOBHE. BBITIOJTHUIT JIUIIIb
Homymeno OTAEIbHBIE  HE
6onee 8 CYILLIECTBEHHBIE
(baxTHIeCKuX MOPYYCHUS B
OLINOOK. IpYIIOBOM
OTBeETHI Ha MPOEKTE.

CBSI3aHHBIE C
MIPOEKTOM
BOTIPOCHI
0OHapyXHBaIO
T
HCIIOHMMAHUEC
npeaMeTa U
OTCYTCTBHE
OpHUEHTAIlNH B
Mmarepuae
MPOCKTA.




Cmyoenmul 00n2#CHbI: 3AIUTUTH MPOEKT B PEXKUME MPE3CHTALMH, NPEIbIBUTH (ailiibl
BBIIIOJTHEHHOTO TIPOEKTa, yMETh paccka3aTb O TEXHOJOTHSX, WCIONB30BAaHHBIX HMH IIPH
BBIIIOJIHCHUH IIPOEKTA, IaTh OIIEHKY pabOThI KaXJIOT0 WICHA IPYIIIEI (eciu npoekm epynnosoil).

HpI/IMepHLIe TEMbI JIJIf1 BBITNIOJIHCHUSA MIPOCKTHBIX 3aJaHuH

1. Hcropus pa3BuTUS UCKYCCTBEHHOTO UHTEJUIEKTa B Poccum.

2. Hctopus pa3BUTHS UCKYCCTBEHHOI'O MHTEIIEKTA 32 PYOEkKOM.

3. HckyccTBeHHBIH MHTEIUIEKT B mpodeccHoHaibHOW cdepe (B 3aBHCHUMOCTH  OT
HaIpaBJIEHUs OATOTOBKH).

4. AHanu3 JaHHBIX y4eOHOM aKTUBHOCTH OOydJarouuxcs ¢ npuMeHennem M.

5. AHanu3 00pa30BaTeNbHBIX JaHHBIX IPOEKTHOMN JEATEILHOCTH.

6. Google Data Studio kak cpeicTBO aHAIM3a M BU3YyaIH3allii 00pa30BaTeIbHBIX JAHHBIX.

7. Pa3paboTka OHTOJIOTUH MPOPECCHOHATBHON MPEAMETHOM 00JIaCTH.

8. IIpunuunsl pa3pabOTKH CUCTEM aIaITHBHOTO OOYYCHUSI.

9. 3apy0OexHble CCTEMBbI aalITUBHOIO O0yUYEeHHUS.

10. Poccwuiickue cuCTeMbI aJanTUBHOTO O0YICHHS.

11. Knaccudukanus HCKYCCTBEHHBIX HEMPOHHBIX CETeHl.

12. I'nmybokue NCKYCCTBEHHbIC HEHPOHHBIE CETH ISl PEIICHUS 33134 IJITAHUPOBAHUSI.

13. I'ny6okue NCKYCCTBEHHbIE HEHPOHHbIE CeTH Ul PELICHHS 33aa4 IPOrHO3UPOBAHUS.

14. I'ny0oKkHe WCKYCCTBEHHBIC CBEPTOUHBIC HEHPOHHBIE CETH JUIsl pEHICHUs 3aj1ad
pacrio3HaBaHUs N300pakeHH.

15. CpaBHHTENBHAS XapaKTEPHCTUKA TIOJHOCBSI3HBIX M CBEPTOYHBIX HCKYCCTBEHHBIX
HEHPOHHBIX ceTell U1l peleHns 3ajau KiIacCu(UKAIMK U KIacTepU3aluu.

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

N3ydyenne mHOTUX 0OMIENPO(ECCHOHANBHBIX M CHEIHANBHBIX JUCIUIUIMH 3aBEPIIAETCS
sk3aMeHOM. [loIroToBKa K dK3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITyOJeHUI0 U 0000IICHUIO
3HaHWM, TONy4aeMbIX, B TIpollecce OOyuYeHHUs, a TakKe MPUMEHEHUI0 HUX K PEIICHUIO
PAKTUYECKHUX 3a/ad. ['0TOBACH K SK3aMeHy, CTYICHT JIMKBUAMPYET MMEroIuecs mnpoOessl B
3HAHMSIX, YIITYOJIIeT, CUCTEMATH3UPYET U YIOPSAOYMBAEeT CBOM 3HaHUS. Ha sk3ameHe cTyaeHT
JEMOHCTPUPYET TO, YTO OH MpUOOpen B TMpoiecce OOYyUYeHHS MO KOHKPETHON y4ueOHOM
TUCITUTLINHE.

DK3aMEHAI[MOHHAsI CECCHS - ATO CepUs DK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM TLIAHOM.
Mexny sk3amenamu uHTepBan 3-4 nus. He cinemyer aymate, yto 3-4 AHS JOCTATOYHO MAJIs
YCHGIHHOﬁ IIOATOTOBKH K DK3aMCHaM.

B ot 3-4 nHS HYXKHO CHCTEMATH3UPOBATh YK€ UMEIoIIHecs 3HaHus. Ha KoHCynbTanuu
nepea 3K3aMCHOM CTYJACHTOB IMO3HAKOMAT C OCHOBHBIMU Tpe60BaHI/I5IMI/I, OTBETAT HAa BOSHUKIIINEC
y HUX Bompockl. [loaToMy mocenienrne KOHCYabTaliil 00s13aTENbHO.

Tpe6OBaHI/I$[ K OpraHusaluvy IMOATOTOBKHM K 3K3aMCHaM TC€ XK€, YTO M IIPU 3aHATUAX B
TEYCHHE CEeMeCTpa, HO COONII0IaThCs OHU JOJDKHBI Oojee cTporo. Bo-mepBhIX, OYeHBH BaXKHO
COOITIOJIEHNE peKMMa JIHS; COH He MEHee 8 4acOB B CYTKH, 3aHSTHS 3aKaHUYMBAIOTCS HE TO3THEE,
yem 3a 2-3 waca 5o cHa. OnTUManbHOE BpeMs 3aHATHH - YTPEeHHHE M JIHEBHbBIE 4Yachl. B
IepepblBax  MEXAY 3aHATHAMH  PEKOMEHAYIOTCS IPOrYIKM Ha  CBEXEM  BO3IYXE,
HEYTOMUTEINbHBIE 3aHITHsI CIIOPTOM. BO-BTOPBIX, HAIMYUE XOPOIIUX COOCTBEHHBIX KOHCIIEKTOB
nexknuii. Jlaxke B TOM ciiydae, eciu ObUTa TMPOIyIIeHa Kakas-Tu0o0 JIEKIUs, HEOOXOIUMO BO
BpeMs €e BOCCTAaHOBHUTH (Tepenucath ee Ha Kadenpe), 00aymMaTh, CHATh BO3SHHUKIIHE BOMPOCHI
JJIs1 TOTO, 4TOOBI 3aIlOMHHAHNE Marepuaia OBLIO OCO3HAHHBIM. B-TpeTBI/IX, IIpu MOATrOTOBKE K
9K3aMEHaM Yy CTYAEHTa JOJDKEH OBITh XOpOLIMH y4eOHHMK WM KOHCHEKT JIMTEpaTypHl,
NPOYMTAHHOHM IO YKa3aHUIO MPETOAaBaTeNsi B TEYEHUE ceMecTpa. 31eCh MOXHO 3((HEKTUBHO
HCIIOJIB30BAaTh JIMCTHI OIIOPHLIX CUTHAJIOB.



Bravane cinexyer npocMOTpeTh BECh MAaTepHall IO CIABAEMOM JUCLMIUIMHE, OTMETUTH
st cebst TpyaHble Bompochkl. O0s3aTelbHO B HHUX pa3oOparbes. B 3akimodeHuwe eme pas
[[EJIeCO00Pa3HO TMOBTOPUTH OCHOBHBIE TOJIOKEHUS, UCIOIB3YyS TPH 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTudeckasi IOJrOTOBKA K 3aHATUSM B TEYCHHUE CEMECTpPA MO3BOJIUT UCIIOIB30BATh
BpEMs DK3aMEHAIIMOHHOMN CeCCHH ISl CHCTEMAaTH3alluy 3HAHHH.

1. KoHTpPOJb caMOCTOSITEJILHOI PadoThI CTYJI€HTOB

KonTponb camoctosTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIeM B ayIUTOPUH.

[IpenycMoOTpeHsl cienyromue BHABI KOHTPOJISL: coOeceqoBaHuE, OICHKa pedepara,
OIICHKA [IPE3EHTALINH, OLICHKA Y4acTHs B KPYTJIOM CTOJIE, OLIEHKA BBIIIOJHEHUS IIPOEKTA.

[lonpoOHbIE KpUTEpUU OLICHMBAHMSI KOMIETEHLUH INpuBeaeHbl B DOHJE OLIEHOYHBIX
CPENCTB JJIsl IPOBEACHUS TEKYILEH U MPOMEKYTOUHOU aTTECTALlUU.

2. Cnucok autepatypsbl AJs Bbinoanenuss CPC

OcHoBHast JiMTeparypa:

1. [TamemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTEIeKTyadbHBIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yuebHoe nocodue / C.B. [TanpmoBs. - Camapa : [ToBomkckwii
TOCY/IapCTBEHHBI YHUBEPCHTET TEICKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenne B TEOpHIO MCKYCCTBEHHOTO HWHTEIUICKTA : ydeOHOE
nocob6ue / JI. B. Cricoes, O. B. Kypunra, JI. K. IIpockypun. — Mocksa : Aii [Ilu Ap Menaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snexrponnsiii // Ludposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [canT]. — URL:

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

JlonoJIHUTeIbHAS JTUTepaTypa:

1. ABepuenkoB, B. M. Cucrema ¢opmupoBanus 3HaHuil B cpeae WHTepHeT :
Momnorpadust / AepuenkoB B. W. - bpsHck : bpsHckuii rocynapcTBEHHBIN TEXHMUYECKUMN
yHuBepcureT, 2012. - 181 c. - Kuura Haxogurcs B 6azoBoii Bepcuu DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucteMsl HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHoe rmocodue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMckuii rocy1apCTBEHHBI YHHBEPCUTET CHUCTEM YIIpaBJICHUS U
pamguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nmocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTa : yuebHnoe nmocodue / C. U.
ITaBmoB. — Tomck : ToOMCKHHM TOCYIapCTBEHHBIH YHUBEPCHTET CHCTEM VYIPABICHUS U
paguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nmocryna: mo monmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cucrembl HCKYCCTBEHHOTO MHTEIJIEKTa : yueOHoe nmocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOxubiit penepanbuelii ynusepcuret, 2016. — Hacts 1. — 123 ¢. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 1o MOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cotnuk, C. JI. [IpoekTupoBaHHe CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. Cotuk. — 3-e m3n. — Mocksa : UaTepHeT-YHuBepcuteT NH(bOpMamOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : snexkrponusblit // [{udposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html
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1. Meronnyeckue yka3aHus K CaMOCTOSTEILHOM paboTe (3IeKTPOHHBINA BapUaHT)

HNuTepHeT-pecypcenl:
1. Bopoiickuii @. C. NudbopmaTtrka. DHIUKIONSAUUYCSCKHI CIOBaPh-CIPABOYHHUK:
BBEJICHUE B COBpPEMEHHBbIC HH()OPMAIMOHHBIE M TEICKOMMYHHKAIIMOHHBIC TEXHOJOTHH B

tepMuHax u (akrax. - M.: ®USMATIINUT, 2006. - 768 c. — JlocrymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. HBanos B. OCHOBBEI HMCKYCCTBEHHOTO HHTEIJICKTA -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

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

4, Caiit OCHOBBI un -

https://sites.google.com/site/osnovyiskusstvennogointellekta/
5. Co6onb b.B. Uadopmatuka: yuebuux/ b.B. Cobonb [u np.] — Usa. 3-e, nonomH.

u mepepab. — PocroB w/J]: ®enmkc, 2007. — 446 c. — MocrtynHo: http:/physics-for-
students.ru/bookpc/informatika/Sobol.rar



