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BBEJEHUE

Llenp ocBOEHNS NHUCLUIUIMHBI SBIISETCS OBJAJECHUE CTYJEHTaMU OCHOBHBIMH METOJaMU
TEOPUU  MHTEUIEKTyaJIbHBIX CHCTEM, TPUOOPETEHHE HAaBBIKOB IO  HCIIOJIb30BAHUIO
MHTEIJIEKTYaJIbHBIX CHCTEM, W3Y4YEHHE OCHOBHBIX METOJOB IPEACTABICHUS 3HAaHUM U
MO/JICJINPOBAHUS PacCyKICHHUH.

3a1aun OCBOCHMS TUCIMILIMHBI — TOMOYb CTYJCHTaM OBJIQJIETh HAaBBIKAMU U 3HAHUSIMHU B
00J1aCTH UCKYCCTBEHHOT'O UHTEJUIEKTa

HanMenoBanHe NPaAKTHYECKUX 3aAHATHI

Ne Temb! | HaumeHoBanue TeM aucuuminsel, | OO0beM dacos N3 Hux npaxruyeckas
JUCLIUILI UX KpaTKO€ COJEpKaHue MIOATOTOBKA, 4YaCOB
VHBI
5 cemecTp
I. AHanu3 COBPEMEHHOTO COCTOSIHUS 4
00J1aCTH UCKYCCTBEHHOTO
WHTEJUIEKTa
2. dopManuzanus 3HaHUN 4

HWcnonp30BaHne ceMaHTUYECKUX
CeTeH IS NPEACTaBICHUS 3HAHUM

3. [IpencraBieHue 3HaHUA. 4
[IpoayKuMOHHAsI MOJEIb

4. N3ydenue NpuHIMIOB CO3/IaHUS 6
MPOIYKIIMOHHBIX 0a3 3HAHUI

5. [TocTpoeHne OHTOTOTHYECKOM 6
mozenu B Protégé. Coznanue
KJIaCCOB

6. [TocTpoeHue OHTOIOTHYECKOM 6

Mozenu B Protégé. Onpenenenue
9KBUBAJICHTHBIX, UHBEPCHBIX,
TPAH3UTHUBHBIX poOJieH (CBOMCTB) U
CO3JlaHME LIENOYEK poJIei

(CBOIICTB)
7. Pa3pabotka yueOHOI SKCcTIepTHON 6 2
CUCTEMBI
Hroro 3a 5 cemectp 36 2
Hroro 36 2




CTPYKTYPA U COAEPKAHUE ITPAKTHUYECKUX PABOT
IIpakTnyeckas padora 1.
AHaJM3 COBPEeMEHHBIX NPOrPaMMHBIX CpeAcTB ¢ npumMeHenuem MU

Lesab 3aHATHA — CPOPMUPOBATH MPEACTABICHUE 00 COBPEMEHHBIX MPOTPAMMHBIX CPEACTB C
npumeHenneM NMU.
3amavu 3aHATHA:
- U3YYUTh JINTEpAaTypHBIE HCTOYHUKUA W MaTepHaibl W3 ceTh VHTepHeT, CBA3aHHBIE C
HOPMAaTHUBHO-IIPABOBBIMU OCHOBAMHM PA3BUTHS MCKYCCTBEHHOI'O MHTEIEKTa B Poccuu n
MUDE;
- MPOAHAIU3UPOBATH MPUMEpPHI TpUMeHeHus TexHooruii M B obpazoBaTenbHOil chepe.

3agaHusi 1J1 BBINOJHEHHUS U MEeTOAUYECKUEe PEeKOMEHIalNu:
3ananue 1.

W3yuuB nuTepaTypHble HICTOYHUKH U MaTepHaibl U3 ceTu MIHTepHeT, 3aoHuTe Tabauily
«HopMaTuBHO-IIpPaBOBbIE OCHOBBI Pa3BUTHs HCKYCCTBEHHOIO MHTEJLIEKTA B Poccum»:

Ne | JoxymeHT [ara Cepr | Cpokn e u OtBetcT | OcHO
1/ OPUHAT | JIKA | peaju3aluy | 3aJa4u BCHHBIC | BHBIC
1| ust Ha (ecmu B MyHKT
JIOKY | ©UMEIOTCS) peanusa | bl
MEHT 017051
1. | «HamuonanpHas
cTparerus
pa3BuTHUs
HCKYCCTBEHHOI'O

HUHTCJIJICKTA Ha
nepuox 1o 2030
rojay

3aganue 2.

[ToaroToBsTE COOOIIEHUE (TEKCT M MPE3EHTAIMIO) O JIFOOOM U3 MEPEUNCIICHHBIX B TAOJINIIE
3aznaHus 1 ToKyMeHTOB. by ibTe roTOBBI pacckas3arh €ro rpyme.

3aganue 3.

W3y4nB nmuTepaTypHble HICTOYHUKH U MaTepUaibl U3 CeTH VIHTepHeT, 3arnoiHuTe
cienyromyto Tadnuiy « HopmatuBHO-IpaBOBBIE OCHOBBI Pa3BUTHS NCKYCCTBEHHOT'O MHTEJUICKTA
B MUpe» (PUBECTH HE MEHEee 7 CTpaH):

No | Crpana | loxkyment | [lata Cpoku peanuzanuu [enu u 3anaun
n/ OpUHATUA | (€CIIM UMEIOTCH)
1
1. 1.1.
1.2.
2.
3ananue 4.

W3yuuB nuTepaTypHble HCTOYHUKH U MaTepHaibl U3 ceTu MIHTepHeT, 3aroaHuTe
cienytrouryto Tabiuiy «IIpumepst Texnonoruit MU B Moeit npodeccuonanbHoit cheper
(mpuBeCTH 5- 7 TEXHOJIOTHH):

| Ne | HaszBanue | Pazpabotuun | Bpewms | Onucanue | [Tpumepsl
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1/ | TEXHOJIOTHH | K MOSIBJICHHSI BO3MOYKHOCTEH UCTIOJIb30BaHUS
1| TEXHOJIOTUH | TEXHOJIOTHH | TEXHOJIOTUU TEXHOJIOTUH B
npodeccuoHaNBLHOM
chepe
1.
2.
3ananme 5.

[ToaroToBbTe coobIIeHNe (TEKCT U MPE3EHTAIINIO) O JIIOOOM U3 TIEPEUHCIICHHBIX B TAOIHUIIE
3aznanusd 4 TexHonoruil. bypTe roToBel pacckasarh €ro rpymnie.

Crenaiite BBIBOJ O ITpOZieNIaHHOI paboTe.

HNHTepHET-pecypcenl:
http://www.iprbookshop.ru - 9bC IPRbooks
http://biblio-online.ru/ - 9BC «Biblio-online.ru» nzgarenscrBa «tOpaiity ONLINE»
http://www.intuit.ru - UHTEepHET-yHUBEPCUTET TEXHOIOTUI
I[IpakTnyeckas padora 2.
dopmanuzanus 3HaHui. Mcnoib30BaHne ceMAHTHYECKHX ceTell 1Sl MPeICTaBIeHUs
3HAHUIA

Hesas 3aHATHS — POPMHUPOBAHNE HABBIKOB IIOCTPOCHUSI CEMAaHTHYECKHX ceTel M (ppeiriMOBBIX
MOJEJIEN.
3agayu 3aHATHA:

- W3Y4YUTh pa3IMyHbIE CIIOCOOBI MPEICTaBICHUS 3HAHUM;

- HAay4YUTbCA CTPOUTHh CEMAaHTHYECKYID CeTh M (PerMOBYI0 MOJAENb MpeACTaBICHUS
3HAHUIL.

33}13]—[1/“[ JJISA BBITIOJTHCHUA U METOAUYECCKHUE PEKOMCHAAUN

CemaHTHUEeCKass CeTb — OTO OAMH M3 CIOCOOOB TpeACTaBliCHHs 3HaHWH. VI3HadanbHO
CEMaHTH4YeCKasl CeTh ObLIa 3aJyMaHa KaK MOJENb MPEICTABICHUS JOJITOBPEMEHHON MaMsITH B
NICUXOJIOTUH, HO BIIOCIICICTBHYU CTaJIa OJHUM U3 CIIOCOOO0B npeacTaBieHus 3HaHui B DC.

CeMaHTHKa — 03HAYaET OOIIME OTHOIICHHS MEXTy CHMBOJIAMH U OOBEKTaMH M3 3TUX CUMBOJIOB.

Ha3Ha4YeHue

AEPEBAHHDBIN,
MeTEeNINYECKNN, U T.A.

CBOMCTBO ~

pu

AEepPeBAHHbIN

[Tpocreiimmii 0Opa3er; CeMaHTHYECKOM ceTh


http://biblio-online.ru/
http://www.iprbookshop.ru/
http://www.intuit.ru/

BepmmHbl — 3T0 00BEKTHI, IYTH — 3TO OTHOIICHUs. CeMaHTH4ecKasi MOJIENIb HE PaCKphIBAET caMa
no cebe KakuM 00pa3oM OCYIIECTBISIETCS NpeAcTaBieHue 3HaHWM. [loaToMy cemaHTHuUecKast
CeTh paccMaTpUBaeTCsl KaK METOJ MPEACTaBICHUS 3HAHUW U CTPYKTypHpoBaHus 3HaHuil. [Ipu
PaCHIMPEHUH CEMAaHTHYECKOW CETH B HEW BO3HUKAIOT JAPYTHE OTHOIICHHUS:

IS —A (npunamiiexut) u PART OF (sBnsieTcst 4acThi0) OTHOIIIEHUE:

LIEJI0€ —> YacCTh.

Jlacrouka IS — A ntuna, «aoc» PART OF «reno». Hanpumep:

1s-a 1s-a
IOKA | | 77aCcTOYKA IITHIIA
|
|
|
e —
BlIageeT THE3I0
bi /N 3| part of
BECHA KPBLIbA
KOHEIl
OCEHb

Pacmmpenue cemanTHYeCKOM ceTH

MoryTt ObBITh M Jpyrue OTHOIIEHUS: BlajaeeT. Torja ceMaHTHYecKash CeThb pacIIupseTrcs
Mepapxuyecky (BepUIMHA UMeeT JBe BeTBH). KpoMe TOro, MOXHO pacUIMpUTh CETb U JPYTHUM
OTHOLLEHUEM:

IIEPUOJ —> «BECHA — JIETO».

[Tonmyuaercss wmepapxuueckyto cTpykrypy moHsATHs FOKA MoxHO pa30uTh Ha MOACXEMBI.
Bonbiioit mpobneMoi I CEMaHTHUECKUX CeTed SABISEeTCS TO, YTO pe3yjbTaT BHIBOJA HE
rapaHTUpyeT JOCTOBEPHOCTH, TaK KaK BbIBOJ €CTh IIPOCTO HACJIEIOBAHNE CBOMCTB BETBH is-a.
Jns oroOpaskeHUs] HepapXMUYECKUX OTHOIICHHH MeXIy OObEeKTaMH M BBEIEHHUS eIUHOU
CEMAHTUKU B CEMaHTHYECKHE CETH ObUIO MpPEUI0KEHO UCIOIb30BaTh MpoueaypHbie ceth. CeTh
CTPOUTCSI Ha OCHOBE Kjacca (IOHSATHS); BEPIUMHBI, AYTM M MPOLEAYpbl IPEICTaBICHBI Kak
OOBEKTBHI.

3ananue 1

Hcnonb3yst COOTBETCTBYIOIIUE AYTH MOCTPOUTH CEMAaHTUUYECKYIO CETh, KaCaAIOIIYIOC:

1. reorpaduu kakoro-nmudo permona. Jlyru: rocy1apcTBo, CTpaHa, KOHTUHEHT, IIUPOTa.

2. NIWarHOCTUKHU TINa3HbIX 3abosieBanuid. Jlyru: karteropuu Ooje3HEH, MaToOPU3NOIOTHUYECKOE
COCTOSIHUE, HaOIIOICHUS, CAMIITOMBI.

3. pacro3HaBaHUsI XUMHUYECKUX CTPYKTyp. Jyru: ¢dopmyna BemecTBa, CBOWCTBA BEIIECTBA,
00nacTh MPUMEHEHHUSI, MEPBI IPEIOCTOPOKHOCTH.

4. mpouexypbl TOUCKA TOJE3HBIX UCKOMaeMbIX. Jlyru: HauMEHOBaHHE MCKOMAeMoro,
pacmojoKeHue MECTOPOXKICHUS, TITyOrHa 3aJIeraHusl, METOIbI TOObIUH.

5. cyneOHoOl mporeaypsl. Jyru: I0puandecKoe JUI0, COOBITHE, MEPhl BO3JIECHCTBUS, CIIOCOOBI
paccien0BaHus.

6. pacnpeneneHus MPOAYKTOB MO MarazuHaM. J[yrM: MCTOYHUK CHaOXEHUS, HaMMEHOBAHHE
MPOIYKTa, CIOCOO TPAaHCTIOPTUPOBKHU, KOHEUHBIH MyHKT TPAHCIOPTUPOBKH.

7. onpeneneHus MPUHAAJICKHOCTH KUBOTHOTO K ONPEACIICHHOMY BUJY, THITY, CeMeUCTBY. Jlyru:
MeCTO 0OUTaHUsl, CTPOCHHE, 0OCOOCHHOCTH MOBECHHU S, BUJT TUTAHMUS.

8. KimaccH(UKAIMU TMHINEBBIX TPOAYKTOB. Jlyru: HaMMEHOBaHWE MPOAYKTA, COCTABIISIOIIHEC
94acTH, COCO0 MPUTOTOBIIECHUS, CPOK XPaHEHHUS.

9. pacno3HaBaHMs ~TUINA KOMIbIOTepa. Jlyru: cTpaHa H3TOTOBUTENb, CTaHAApPTHAs
KoH(puryparus, 0071acTh IPUMEHEHHS, HCIIOJIb3yEeMOe ITPOrpaMMHOE 0OecIieueHHE.

10. uepapxuueckoit crpykrypsl bJI. [lyru: cucrema, coctosiHue, Ha3HAUCHHUE, B3aUMOJICHCTBHE
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COCTAaBJIAOIINX.

Hcnouab3oBanue ¢ppeiiMoOB 1J1s1 IPeACTABICHUS 3HAHUMI
@peiiMbl - 0IMH U3 paclpoCTpaHEHHBIX (opMaI3MOB MpejcTaBieHus 3HaHui B DC. @peiim
MOYKHO MIPEJCTaBUTh ce0e Kak CTPYKTYpPY, COCTOALIYIO U3 Habopa siueek - cioToB. Kaxiplii c1oT
COCTOUT M3 UMEHH M aCCOLMHUPYEMBIX C HUM 3HAU€HUN. 3HAYEHUS] MOTYT IPEACTaBIATh COOOM
JTAaHHbIEe, TPOLEAYPHl, CCBUIKM Ha Jpyrue QpeiiMbl Hiau OBITh MyCTHIMH. Takoe MOCTpOeHHE
OKa3bIBaCTCS OYEHb YAOOHBIM IS MOJEIUPOBAHMS AHAJIOTHH, OMHUCAHMUS O0JacTel ¢
POJIOBUIOBBIMU CBSI3IMU IIOHATUHN U T.II.
JIro0oit hpeitM COCTOUT U3 HEKOTOPHIX COCTABIISIONINX, UMEHA M COJIEP)KaHUE KOTOPBIX OMUCAHO
HUXKE:
1. Ums ¢peiima. D10 uneHTUGUKAaTOp, NpUCBauBaeMblil GpeiiMmy, dpeiiMm ToKeH UMETh UMs
YHHMKaJIbHOE B JaHHOH (peiiMOBOii cucteme.
2. Ums cnota. DT0 MACHTU(PUKATOP, MPUCBAMBAEMBIN CJIOTY; CJIOT JIOJDKEH UMETh YHUKAIBLHOE
uMs BO (peiime, K KOTOPOMY OH HpUHAANESKUT. OOBIUHO UMS CJIOTa HE HECeT HHUKAKOH
CMBICIIOBOW Harpy3Ku U SIBJSIETCS JTUIIb UACHTU(PUKATOPOM JaHHOTO CIIOTA.
3. VYkazaTenu HacieloBaHMA. OTH YKas3aTeldM KacaloTcs TOJbKO (PpeiiMOBBIX cHcTeM
MEpapXUYECKOT0 THIIA, OCHOBAHHBIE HA OTHOLIEHUSAX “aOCTPaKTHOE-KOHKPETHOE”, OHU
MOKa3bIBAIOT, Kakylo HH(popMamuio o0 aTpubyTax ciIOTOB BO (peiiMe BEpXHEro YpOBHS
HACJIEIYIOT CIOTHI C TAKMMH K€ UMEHaMH BO (peiime HMKHEro ypoBHsS. TUNHYHBIE yKa3zaTelu
nacienoanust Unique (U: - yHukanmpHBIN), Same (S: Takoi xe), Range (R: ycranoBnenwue
rpanui), Override (O: urnHopupoBats) u T.1. U MOKa3bIBaeT, 4TO (PpeiiM MOKET UMETh CJIOTHI C
pa3sHBIMM 3HAUEHUSAMHU: S - BCE CJIOTHI JOJDKHBI UMETh OJMHAKOBBIE 3HaueHMs, R - 3HaueHue
CJIOTOB (ppeliMa HUKHETO YPOBHS JOJDKHBI HaXOAWUTHCA B Ipenesax, YKa3aHHBIX 3HAYCHUSIMHU
cloTOB (ppeiima BepxHero ypoBHs, O - Ipu OTCYTCTBHM yKa3aHHUs 3HAUE€HHUE CIOTa (peiima
BEPXHEI0 YpPOBHS CTAHOBHUTCS 3HAUYE€HUWEM cioTa ¢peiiMa HUKHErO YpOBHS, HO B ciyyae
OIpeieIeHUs] HOBOTO 3HAYEHUS CJIOTOB ()peiMOB HM)KHUX YpPOBHEH YKa3bIBAlOTCS B KaueCTBE
3HAYEHUU CIIOTOB.
4. YxazaHue TUMa JIAaHHBIX. YKa3bIBAETCS, YTO CIOT MUMEET YHCICHHOE 3HAaYCHHE, JINOO CITYKUT
yKkazareseMm Jipyroro ¢peiitma. K Tunam gaHHbIX OTHOCSATCS:
FRAME (yxkazatenp), INTEGER (uensiit), REAL (meiictBurensHsiit), BOOL (Oynes), LISP
(nmpucoenuuenHass mnpouenypa), TEXT (rekcr), LIST (cmucox), TABLE (tabmnuua),
EXPRESSION (BblpaxkeHue) u zip.
5. 3navenue cnota. [IyHKT BBOJ@ 3Ha4eHMs CIOTa. 3HAYEHHE CJIOTA JOJKHO COBIAJATh C
YKa3aHHbIM THIIOM JIaHHBIX JTOrO CJIOTa, KPOME TOrO JOJDKHO BBIIIOJIHATBCA YCIOBUE
HaCJIETOBaHMUSI.
6. lemon. 3nech gaercs onpenenenue neMonoB tuna [IF-NEEDED, IF-ADDED, [F-REMOVED
u T.A. JleMoHOM Ha3bIBaeTcsi MpolLEaypa, aBTOMATUYECKU 3allycKaeMas IpU BbIOJHEHUU
HEKOTOPOTO yCJIOBUS. IEMOHBI 3aITyCKAIOTCS IIPH
oOpallleHnn K COOTBETCTBYIOLEMY ciOTy. Kpome TOro, AeMoH SIBISE€TCS DPa3sHOBHIHOCTBHIO
IIPUCOEANHEHHOM NPOLETYPHI.
7. IlpucoenuuenHas npoieaypa. B kauectBe 3HaUeHHUs CI0Ta MOYKHO MCIOJIB30BATh MPOrpaMMy
npornenypHoro tuna. Korja Mbel roBOpHM, YTO B MOJIENAX IMPEACTAaBICHHUS 3HAHUH (pelimamu
O0OBEAMHSIOTCS MpOLEAYpHblE M JEKJIapaTHBHbIE 3HAHMS, TO CUYUTaeM JEMOHBI U
IIPUCOEANHEHHBIE NTPOLIELYPhl TPOLIEYPHBIMUA 3HAHUSMH.
OCOOeHHOCThIO HepapXUUecKOM CTPYKTYphbl SBISETCA TO, 4TO HHpopMmainus o0 arpubyrax
¢peiiva Ha BepXHEM ypOBHE COBMECTHO HCIIOJIb3YyeTCs BCeMU (peiiMaMu HMXKHUX YpOBHEH,
CBSI3aHHBIX C HUM.
Hanpumep: ®peiiMmoBoe npecTraBieHne KoH(pepeHInu.



KoHdepeH T

Hama
Mecto
Tena
IS-A I5-A
KOMMePHeCk: T10 PAIBHTHIO
Hama Hdama
Mecro Mecto
Tenta Toprorma Tema PaseHIHe
J ORI HHE JoRma K
] IS-A
02.01.92 4 xoHbepeHIpsa
Hama
Mecro KoHdiepeHr-3an IK3EMITIAD
Tenn
Howtamaie  Awako

[Ipumep ¢peitmoBoit Mmoenu

Hepapxudeckue GppeiiMoBbIe CTPYKTYpBI 0a3UPYIOTCS Ha OTHOIIEHHSX IS — A Mexay
¢bpeiiMaMu, OMUCHIBAIOIIMMHI HEKOTOPYIO KOH(epeHuuto. Bee ¢peiiMbl JOKHBI cofepxKaTh
uapopmarmio o JJIATE, MECTE, HA3BBAHWUN TEMBbI, TOKJIAJTYUKE. Takum o6pa3om, Ha
camMoM BepxHeM ypoBHe ompenaeneH Gpeiivm KOHOEPEHIIM AL

Kongepenuuu pazaenstorcs Ha KOMMEPUYECKUE U 110 pa3BUTHIO. OHU COCTABIISAIOT JOUEPHUE
¢peiimbl. B HUX MOTYT OBITH JOOABIEHBI CIIOTHI: 00BEM TOPTOBIH U OFOKET.

3amanue 2.

Ucnons3yst ppeiMOBYI0 MOJIENb MIPEACTABICHHS 3HAHUN peain30BaTh CTPYKTYPY OTHOIICHUH,
OTHCHIBAIOIIUE CIEAYIOIIUE CUTYAINH:

1. sK3aMeH MO JIMCUUIUIMHE 3a CEMECTp y IMpernojaBaTelii IPHU COCTABISAIOIIMX: CEMECTD,
HK3aMEH, IPENoAaBaTelb, OlEHKa, CTYJACHT, OMy4YaTh.

2. BEIOMOCTh TMPHU COCTABISAIONIMX: JUCIHUIUIMHA, CTYJIEHT, SK3aMEH, CEMECTp, MPEroaBaTeb,
OIICHKA.

3. KoH(epeHIUs 0 KOMMEPYECKUM BOMPOCAM MPH COCTABJISIIOLIUX: JaTa, MECTO MPOBEACHUS,
TeMa, 11e7b BBICTyTAIOIIHE.

4. moTy4eHHEe OIEHKH MPU COCTABJISIONINX: TIPETOJaBaTelNb, CTYICHT, OIICHKA, TTOJy4aTh.

5. WCTIONB30BAHMSI U3AENUS MPU COCTABJISAIONINX: OpraHu3alus, pa3padoTka TEXHOIOTUYECKOTO
peleHus, uccienoBanne «pusmaeckoro 3PPeKxTa», METO bl CO3NAHMUS U3 IS

6. urdopmalmonHas cTpykrypa b/l B MamIMHOCTPOEHUU MPH COCTABISIOMINX: (QHU3UUYECKHE
3¢ (HEKThI, TEXHUYECKUE PEIICHMSI, H3CTUsl, OOBEKT MOCTABKU W3JEIUS, PUOOPHI U CTCHIIBI,
HOPMATHBBI.

7. kjmaccuQUKanus MPOAYKTa MPU COCTABJISIIONIMX: Ha3BaHUE, 00JACTh NMPUMEHECHHS, CIIOCO0
XpaHeHus, Coco0 TPaHCIOPTUPOBKH.

8. aymuropusi (ONHUCAHHME) MPU COCTABIAIONIMX: BMECTUMOCTh, HAa3HAUYECHHE, COCTABIIAIOIINE,
MECTOHAXO0XICHHUE.

9. ’KMBOTHBIN MHUp IIPH COCTABJISIFOIIUX: BUJ, THII, Cpelia 0OUTaHHs, 0COOCHHOCTH MTOBEICHHS.

HNuTepHeT-pecypceb:
1. Bopoiickuii ®@. C. NudopmaTuka. DHIUKIONEIUIECKUI CIOBapb-CIIPABOYHUK:
BBEJICHHUE B COBPEMEHHBIE HWH()POPMAIMOHHBIE W TEJIEKOMMYHHUKAIMOHHBIE TEXHOJOTUU B



tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymnHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI UCKYCCTBEHHOT'O MHTEJIEKTA; YU4eOHO-METOI. Toco0ue. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Undpopmaruka: yuebnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w//l: ®enmxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora 3.
IIpencraBiienune 3Hanuii. [IpoaxykuuonHas mojaesib

Hean 3anatuss — (HOpPMUPOBAHWE HABBIKOB TOCTPOCHHS MPOAYKIIMOHHYIO  MOJIETh
MpE/ICTaBJICHHS 3HAHUI B TIPEIMETHON 00JIacTH.
3aaaum 3aHATHA:

- paccMoTpeTh 00IIee mpeCTaBIeHNE O IPOIYKIIMOHHON MOJENH;

- HAY4YUTHCS pealM30BbIBATh MPOIYKIMOHHYIO MOJENb TMPEJICTaBICHUS 3HAHUU B
MpeAMETHOM 00JIaCTH.

33}13HI/IH AJIA BBIIMTOJTHEHUS U METOAUYECCKUE PEKOMEHIAUH

[Tpoxykiust — 3T0 mpeIokeHue-oopaszer, Buga «Ecimu, To», M0 KOTOPOMY OCYIIECTBIISIETCS
MIOUCK B 06a3e 3HaHUil.

B npoaykuumn BIIENSIOT JIEBYIO YacTh (HAUMHAETCS C «ECIM» U 3aKaHYMBAETCS MEpel «T0») U
npaBylo (HauMHaeTcs Imocie «Toy»). JleBas yacTh NPOAYKUMH — AaHTELENEHT — YCIIOBHE
BBITIIOJTHEHMSI IPABOM 4acTh MpoayKIuH. [IpaBas yacTh — KOHCEKBEHT — JIEHCTBHE, BBIIIOJIHAEMOE
B ClIy4ae HaXOXKJICHMs 3JEMEHTOB, yIOBJIETBOPSIOIIMX JIEBOM uyacTH. JlelicTBUE MOXKET OBbITh
IIPOMEXYTOUHBIM U BBICTYINIAaTh 3aTEM B KAa4€CTBE KOHCEKBEHTA WJIM LEJIEBBIM, 3aBEpLIAIOIINM
IIPOLEAYPY BBIBOJA.

AmnTenenent Gpopmupyetcst U3 (pakToB, BXOAHBIX JAaHHBIX 33/1a4H M JIOTUYECKUX CBS30K (U, WIIH,
He). KOoHCeKBEeHT MOXkeT MpeAcTaBiIsATh M3 ceOs AEHCTBHE MO M3MEHEHHIO (DaKTOB, JAHHBIX,
pEeKOMeHIaluIo, penieHne 3agaun. Kpome 3Toro, robast IpoayKIus UMEEeT UMS U TIPUOPHUTET,
ONPEACIAIOINI MOCIEN0BATEIBHOCTD IPOBEPKH NTPOTYKIIUI MAIIMHOW BBIBOJA.

[Iponyknuu oTpakaloT NPUYMHHO-CIEJCTBEHHBIE CBSI3U, KOTOPbIE M IO3BOJSIOT YEJIOBEKY
NPUHUMATh pelleHus], 0a3UpysCh Ha 3HAHUAX U MPEANOJIOKEHHUIX O TOM, 4TO €CTh U UTO OyJeT,
€CJIM YTO-TO C/AENaTh.

Ilpumep pewenus 3a0auu
3apaua. [TocTpouTh TMPOAYKIIMOHHYIO MOJENb MPEACTABICHHUS 3HAHWK B MPEIMETHON 00J1acTH
«PecTopan» (mocemieHue pecropata).

Onucanue npouecca pemeHus. [ mOCTpoeHUs NPOAYKIMOHHONM MOJEIN IIPEACTABICHUS
3HaHUW HEOOXOIMMO BBITIOJIHHUTD CIEAYIOUINE [Iaru:

1) Onpenenuts 11e7IeBbIE ACHCTBUS 3a/1aUu (SIBISIOMIUECS PEIICHUSIMU).

2) OmpenenuTh TPOMEKYTOUHBIC JCUCTBUS WM IICTIOYKY JEHCTBHUM, MEXIY HadadbHBIM
COCTOSTHUEM M KOHEUYHBIM (MEKIY TEM, UTO UMEETCS, U LIEIEBBIM JEHCTBUEM).

3) OnepeauTs yCcIOBUS AJS KaXJIOTO JIEHCTBUS, IPU KOTOPOM €ro 1eraecoo0pa3Ho U BO3MOKHO
BBITIOJIHUTH. ONPEeUTh MOPSI0K BBITIOJHEHUS TEHCTBUM.
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4) J106aBUTh KOHKPETUKH ITPU HEOOXOIMMOCTH, UCXO/1 U3 TIOCTABJICHHOHN 3a/1a4H.

5) IlpeoGpa3oBaTh TOJYYCHHBIA TOPSAIOK ACHCTBUH M COOTBETCTBYIONIME WM YCJIOBHS B
IIPOYKIIHH.

6) Jlns mpoBepKu MpaBUIBHOCTU MOCTPOEHUS MPOAYKIMH 3aMucaTh LEMOYKH NPOAYKIHM, IBHO
IIPOCIIEUB CBA3U MEXIY HUMH.

OTOT Habop IIAaroB MpEArNoyaraeT JBUKEHUE MPU MOCTPOSHUH MNPOAYKIHOHHOW MOJEIH OT
pe3yibTaTa K Ha4aJbHOMY COCTOSIHUIO, HO BO3MOXHO U JABUKCHUE OT HAYAJIIBHOI'O COCTOSIHUS K
pesynbraty (maru 1 u 2).

Pemenue.
1) OOGs3aTenbHOE ACWCTBUE, BBHINOJIHAEMOE B PECTOpaHaX — IMOIJIOIIEHHE MUINM M €€ OIulaTa.
3HAa4YNT, €CTh YK€ JBa IIEJCBBIX JEHCTBHA «CHECTh THILY» € «OIUIATUTBHY, KOTOpHIE
B3aMMOCBSI3aHbI U CIIEIYIOT JAPYT 32 JPYTOM.
2) Ilpexae yeM 4TO-IMOO0 CHECTh B PECTOpAHE, TyAa HYKHO MPUITH, NOKIAThCsl O(ULIMAHTa U
caenath 3aka3. Kpome TOro, Hy»KHO BBIOpaTh, B KaKO MMEHHO PECTOpPaH MOWTH. 3HAYHT,
[ETI0YKa TPOMEKYTOUHBIX JICHCTBHI: «BBIOOp pecTopaHa W MYTh Tyla», «CIENaTh 3aKa3
ouuaHTy».
3) Ilpexxne yem wATH B pecTOpaH, HEOOXOMUMO YOETUTHCSA, YTO €CTh HEOOXOoauMas cyMMa
neHer. BpiOop pecropaHa MokeT O0OyCIaBIMBAaThCSI MHOTMMH TPUYMHAMHU, BbIOEpEM
TEPPUTOPUANBHBIN TPU3HAK — K KaKOMY OJIDKE B TOT M HUIEM. B pa3HBIX pecTopaHax padoTaroT
pasHbIe JIIOAM, TIOSTOMY B 3aBHCHUMOCTH OT BBIOOpa pecTopaHa, OPHUIIMAHTHI OyIyT pa3HbIC.
Kpome Toro, pa3Hble pecTopaHbl CHEIHATH3UPYIOTCS Ha Pa3HBIX KyXHSX, TOITOMY 3aKa3aHHbIC
Omoga OyayT B pas3HBIX pecTopaHaX OTJIMYaThCSA. 3HAYUT BHAYale WAYT JCHCTBHS,
MO3BOJISFOIINE BBIOPATh PECTOpPaH, 3aT€M XapaKTEePH3YIOIUINE PECTOpPaHbBI, a yXKe IOCIe 3aKas,
e/1a, ¥ orIaTa 3akasa.
4) Ilycts B 3amaue OyIQyT paccMaTpuBaThes J1Ba pecTopaHa: «BkycHas ena» u «BKycHATHHaY.
[TepBriii —1ab U 3aka3bl MPUHOCAT OBICTpee, YeM BO BTOPOM, BTOpOil —muilepus. B mepBom
pabotaet opunmant Ceprei, a Bo BTopom odurimantka Mapuna. [letp —3T0 KJIMeHT.
5) Brimie onucanHOE MOXKHO MPeoOpazoBaTh B CIEAYIONINE MpeuIoskeHus Tuna «Ecmu, To»:
e FEcnu cybvekm xouem ecmv U y cyovekma ecmb OOCMAMOYHASL CYMMA OeHee, MO
cyOveKkm Modicem noumu 8 pecmopan.
o Ecau cybvexm baudice k pecmopany «Bxycnas eda», uem k pecmoparny « BKycuamunay u
cyOveKm Modcem noumu 8 pecmopat, mo cyovekm uoem 6 pecmopau « Bkycuas eday.
e Ecau cyowvexm onudice k pecmopany « Bkycnamunay, yem k pecmopany « Bkycnasa eda» u
CyOBLeKm ModHcem noumu 8 pecmopam, mo cyovekm udem 6 pecmopat « Bkycuamunay.
e FEcau cyovekm udem 6 pecmopan «Brycuamuna» u 6 pecmopane «BKrycuamunay
pabomaem ogpuyuanm Mapuna, mo y cyovekma npunumaem 3axas Mapuna.
e FEcmu cybvekm udem 6 pecmopan «Bkycmas eoa» u 6 pecmopane «Brycumas eoa»
pabomaem opuyuanm Cepeeii, mo y cyowvekma npunumaem 3axaz Cepeeltl.
o FEcmu cybvexm eviopan Onoda u y cyovekma npurHumaem 3axkaz Mapuna, mo 3axa3
npunecym uepe3 20 mum.
o FEcmu cybowekm evibpan 6Oawoda u y cybovexkma npunumaem 3axa3 Cepeeil, mo 3axa3
npunecym yepe3s 10 muH.
e FEcnu 3axa3z npunecym uepe3 20 mun. unu 3axa3 npurecym uepes 10 mun., mo cyovekm
Modicem ecmo.
e Ecnu cybvekm modrcem ecmbv, Mo nocje eovl cyObeKm 00JIHCeH ONIamums 3aKa3.

Benem o0o3Hauenus 1uist paxtos (D), aeiicrsuii (1) u npoaykuuii (IT), Torna:
CyObekT = [lemp;

@ 1= cybvexm xouem ecmv;

d2=y cybwekma ecmv 00CMAMOUHAsL CYMMA OeHez;
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3= cybvexm baudice k pecmopany «Brycuas eoay, uem k « Bkycuamunay,
d4=¢ pecmopane «Bxycnamuna» pabomaem ogpuyuanm Mapuna,
®5=6 pecmopane «Bkycnas eda» pabomaem oguyuanm Cepeeii;

D6= cydowvexm evibpan 6a1100a;

I 1= cybvexm moocem notimu 6 pecmopat;

H2=cybovexm uoem 6 pecmopar « Bkycuas eoa»,

J3=cybwvexm uoem 6 pecmopan « BKycHamunay;

H4=y cybovexma npunumaem 3axas Mapuna;

J5=y cyb6vexma npunumaem saxaz Cepeeii;

H6=3axa3 npunecym uepesz 20 mumn.

H7=3axa3 npunecym uepes 10 mumn.

J8=nocne edvi cybowmexm dondicen onnamums 3aKas.

Jlist mpoAyKIMiA yCTaHOBUM MPHOPHUTET (B CKOOKAaX Tepe]] 3amsaToi, YeM BhIIIe MPUOPUTET, YeM
paHbIIIE TPOBEPSIETCS MPABUIIO).

[11(4 , @1 u ©2)=/1;

[12(5, @3 u A1)=112;

[13(4 , ve ®3 u A1)= 13;

143 , A3 u ®4)= 14,

1533, 12 u ®5)= /15;

[16(2 , 14)= J16;

172, A5)= A7,

I8(1 , 16 nmm 17)= A8;

6) Jlnst oToOpaskeHus B3aUMOCBS3U NPOAYKIHH mocTpouM rpad (puc. 1).

[T (5. P1ud2) |

¥
T
[ II2 (4. ©3) P/“';[Jf““w 13 (4. 5e ©3) |
v v
@? @g}

(115 (3. 12 u @5) | T4 (3. 131 @) |
| . ) | . )
Fap A
(JI5 \J4)

[ m7QEm) | - o614 |

@ @
<- TI8 (1. JT7 wm J16) ;-r/’g

r‘i
|\;[_g;]

Puc. 1. Cxema npooykyuii npeomemnotl oonacmu « Pecmopany.

3ananue 1
[TocTpouTh MPOAYKITMOHHYIO MOJIENb MPEACTABICHUS 3HAHUH B MPEAMETHOM 001acTu:
1. «Aspomopt» (aECcTieTUYepCcKasi).
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. «OKene3nas goporay (mpojaaxa OUIIETOB).

. «Toprosslii IeHTp» (OpraHu3anus).

. «ABTO3anpaBka» (00CITy>XKHUBaHUE KIIUCHTOB).

. «YHauBepcute™ (y4eOHBIN TIporiiecc).

. «MHTepHeT-Kade» (opranuzanus U 00CIyKUBaHUE).

. «Typuctuueckoe areHTCTBO» (paboTa ¢ KIIMEHTAMH).

. «KyxHs» (IpUrOTOBIEHUE MHUIIN).

. «bonpHUIAY (TTpHEM OOJIBHBIX).

0. «Kunomnpokat» (acCOPTUMEHT U paboTa ¢ KIMEHTaMH).

— O 0 31N DN KW

NurepHeT-pecypcesbi:

l. Bopoiickuit ®@. C. UHpopmaTtruka. DHIMKIONEIUUYECKUN CIOBAPh-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHble MH()OPMAIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJIOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA; YU4eOHO-METOI. TocoOHe. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. CoGonps b.B. Undpopmaruka: yuebnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w/[l: ®enuxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora 4.
N3yvyenne NnpuHIMNOB CO31aHUS NMPOAYKIMOHHBIX 023 3HAHUM

Leab 3aHATUS — U3YUYCHHE MPUHIIUIIOB U CIIOCOOOB CO3/1aHusl 0a3bl 3HAHUN MPOYyKIIMOHHBIX
OKCTIEPTHBIX CUCTEM, aHAIM3 METO/IbI COKpAIICHHsI 0a3 3HAHH.
3apaum 3aHATHSA:

- BriOpats npenMeTHyo 001acTh AJi NOCTPOCHUS 0a3bl 3HAHUI.

- PaspaGotath nepeBo 1ieneit 0a3pl 3HAHU.

- Cosznatp 6a3y 3HaHHI 7151 paOOTHI ¢ 000J0UKON « IKCTIEPTHASI CUCTEMAY.

321)13]—[1/[9[ AJIA BBIITOJTHEHUS U METOAUYECCKHUE PEKOMEHIAIUA

1. BriOpars mpeameTHyro obnactb. [IpoBecTn ee aHanmu3 W JEKOMITO3MIIMIO, BBIJICITUB
IENEeBYI0 W HCXOJAHble BepmMHBL. [locTpouth AepeBo meneil. Paccuntare MoirHOCTH 0a3bl
3HaHui. (MOXHO B34Th MPOAYKIIMOHHYIO MO/IENb, pa3paboTaHHyo B J1/p Ne3)

2. B pesynbrare aHanusa jgepeBa LeJell peopraHU30BaTh €ro, BBEIS MPOMEXYTOUHbBIC
BEpIINHBI, COKpPAaTUB TaKUM OOpa30M MOIIHOCTh 0a3bl 3HaHMU. PaccuuTaTh TOIYYCHHYIO
MOIIIHOCTh 0a3bl 3HAHUI.

3. Coznarp 6a3y 3HaHui (0a3a 3HaHUN MOXKET OBITh JOMOTHUTEIHHO YMEHBIIIEHA 32 CUET
WCKJTIOYCHHsI HEKOTOPBIX BETBEU JiepeBa pelieHuil) UCcoib3yro 000m0uky «9C». baza 3naHuit
JIOJDKHA yIOBJIETBOPATH TPEOOBAHUSIM MOJTHOTHI M HEMTPOTUBOPEUYUBOCTH.

3.1. Cxauars u pazapxuBuponats ¢aiin ¢ «3C Divinus Expert System»
3.2. 3amyctuth 0605104Ky «9C».
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3.3. Co31ath HOBBIN IIPOEKT.

3.4. BHectu B 0a3y 3HaHUN UCXOJHBIE BEPUIMHBI (MICTOKH) C BO3MOXKHBIMU 3HAUEHUSMU
¥ HICKOMOE 3HaueHue (CTOK).

3.5. Buecure B 6a3y 3HaHMI NpaBWia. 3allOJIHUTE HUCTOKU MpaBHJIa C YKa3aHHEM HX
3HAYCHHH U CIACACTBUE ().

4. BolnosnHuTE TeCTUPOBaHKE 0a3bl 3HAHUH.

5. Chopmupyiite 1epeBo pelieHuit 1 1epeBo MpaBuil.

IIpumep
[Toctpoum npoctyto 6a3y 3HaHUM, KOTOpas oTBedaeT Ha Bompoc: «Iloexats Ha paboTry
Ha aBTOOyce?» (cM. pucyHok 1.1). Mcrokamu 6a3bl OyayT SIBIATHCS: HAJMUYUE JEHET (AEHBIH),
HaJIMYue BpeMEeHHU (BpeMmsi), KOJIMYEeCTBO M pa3Mmep Oaraxa (0Oaraxx), HaJluuue CHISYMX MECT
(cunpsiune Mecra).
[lycTh HamMM UCTOKaM COOTBETCTBYIOT 3HAUEHUSI:
1) leHbru — HET, €CTh
2) Bpems — maio, ectb
3) barax — Manblii, cCpeTHU, OONBIION
4) Cunguue Mecta — HET, €CTb.
LeneBoit BepmuHOi Oynet aBnsThes: «lloexaTh Ha aBTOOyCe» CO 3HAUEHHSAMM — Ja,
HET, )XJ1aTh (KAaTh CICTYIOIIETO).

MoexaTh Ha
aBTo0yCe

CHIOATHC
MECTa

BpeMsA

Pucynok 1.1 — [lepeBo neneii ayia 6a3el 3Hanuii «Iloexats Ha aBTOOYyCE»

Bo3Hukaet Bompoc: a CKOJBKO IMpaBusl NOTpeOyeTcs i peanu3anuu 0a3bl 3HaHUHU ¢
TaKUM JIEpEBOM LieTei?

KonuyecTBo mpaBun B 0aze 3HAHHWI HA3bIBACTCS MOUTHOCTBHIO 0a3bl, © MOXET OBITh
paccuyuTaHa o JepeBy LieJIeH.

[nst cTpyKTypbl AepeBa Ienei, MPUBEAECHHOIO Ha PUCYHKE |, MOIIHOCTH CYMTAETCS
MyTEM NEPEMHOKEHHSI KOJIMYECTBA BCEX BO3MOXKHBIX BAapUAHTOB IO Ka)XJAOMy HUCTOKy. Jls
paccMaTpuBaeMoOro nmpuMepa KOJIM4eCTBAa BAPUAHTOB 10 BEPIIMHAM PABHBI:

Henbpru — 2
Bpewms — 2
barax — 3

Cupnsune mecra — 2.

3HaYUT MOUIHOCTbH 0a3bl 3HAaHUH paBHA = 2*2*3*2 = 24 npapuna.

Ecnu npucmotpetbest K UMEIOLIEMyCsl Ha pUCYHKe 1 aepeBy Iiesiedl, MOKHO NMPUNTH K
BBIBOJIY, YTO BEPILUHBI «Oarak» U «CHISYME MECTa» JIOTUUYECKU OMMCHIBAIOT OJUH U3 ACIEKTOB
Bonpoca «[loexats Ha pabory Ha aBTOOyCce?». [103TOMYy MX MOXHO OOBEIUHHUTH OAHOW OOIICH
BEPLIMHON — KOM(DOPT.

[Tocne nobasnenus 1 HOBOI BepUIMHBI AEPEBO L€ U3MEHUTCS (PUCYHOK 1.2).
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noexaTth Ha
aBToOYCe

KkombopT

BpeMs CHISTUHE

MecTa

Pucynok 1.2 — JlepeBo 1eneii ¢ mpoMeXyTOUYHBIMH BEPIIMHAMU

Bepmmna «koM@opT» Ha3bIBaIOT MPOMEKYTOYHOM, MOTOMY YTO HAXOJIUTCS MEXITY
UCTOKaMH 0a3bl 3HAHMI U 11eTIeBOM BepmMHON. OHa UTparoT IBOSKYIO POJb: C OJHOM CTOPOHBI,
JUISL BEPIIMH «Oarak» M «CHISYME MECTa» OHa SBISETCS ILIEJEBOM, C JPYrol CTOPOHBI IS
BEPILHHBI «IT0€XaTh Ha aBTOOYCE» OHA SIBJIIETCS UCTOKOM.

HyXHO MOMHUTB, YTO UCTOKU 0a3bl 3HAHUI MOTYT BCTPEYATHCS TOJIBKO B JICBOW 4acTH
MpaBuJI, IieJeBas BEpIIMHA — TOJBKO B TMPaBOil, a MPOMEKYTOYHHIE B OJHUX MpaBHUIIaX
BCTPEUYAIOTCA B JIEBOM YacTH, a B IPYTUX — B MPABOM.

MomHocTs  0a3bl  3HAHUM, B KOTOPYIO BBEACHBI TMPOMEXKYTOYHBIE BEpPIIUHBI,
paccunThIBAE€TCA C yYETOM KOJIMUYECTBA 3HAYEHHUN y MPOMEKYTOUHBIX BEPIIHH.

Jli1g paccMaTpuBaeMoro npuMmepa ojiHa IpoMeXKyTOUHasl BEPILMHA!

Komdopt — He ynobHo, yao6Ho, cpenHe — 3

s pacueta MOIIHOCTH YCIOBHO pa3oObeM 0a3y 3HaHMW Ha 1Be udactu. l[lepBas
O0BEIMHUT BEPUIMHBI «0arax», «CHISYME MeCcTa» H «KoM(popT»; BTOpass — «KOMQOpT»,
«JIEHBI'M», «BPEMS» U «I10€XaTh Ha aBTOOYyCe».

Kaxxnas w3 wacreit npeacTarisier co00i 1epeBo Mogo0HOe H300paKCHHOMY Ha PUCYHKE
1 ¥ uX MOIIHOCTH Oy/IE€T PACCUUTHIBATHCSA AHAIOTHYHO.

MouHoCTh nepBoi yacTu=2*3=6

MorHOCTh BTOpOM yacTu=2%2%*3=12

OO01as MOIIHOCTh PAacCYUTHIBAETCS KaK CyMMa MOIIHOCTEW, BXOJSLINX B HEE YaCTEH,
T.€. 6+12=18.

JlepeBo 1ieneii He Bcerza UMeeT NMpaBuibHYIO (opMmy. CymecTBYIOT JEpeBbs LElel, B
KOTOPBIX BEPIINHA-UCTOK MOKET 3aMbIKaThCS M Ha TPOMEKYTOUHYIO, M Ha I[EJIEBYIO BEPIIHHY.

JlepeBo perieHuid TpeTHA3HAYCHO JJIsi OTOOpPaKEHUsS BCEX BO3MOXKHBIX BapHAHTOB
OTBETOB 0asbl 3HaHWU. {751 mepesa 1erneid, n300paKeHHOTO Ha PUCYHKe 1.2, 1epeBo penieHui
npumer ciaenytomuii Bun (pucynku 1.3 u 1.4). Ecniu mocMoTpeTs Ha HOJYYUBLIMECS JIEPEBO
pEeIIeHUi C TOUKHU 3PEHUS JJOTUKU, MOYKHO MPUITH K CIEAYIOUIUM 3aKITI0YCHUSIM:

[ToexaTs Ha aBTOOYCE HEBO3MOKHO, KOT/Ia HET JICHET (HE KYTHIIb OWUIIET).

[ToexaTr Ha aBTOOYCE HY)KHO ceildac, eCiii Majo BPEMEHH U €CTh JICHBI'H.

OTH cOO0paKEHHUS OMPEEIISIOTCS IETUKOM U TOJIHOCTHIO AKCIIEPTOM, COCTABIISIONINM
0a3y 3HaHMI, U HOCAT UHIWBUIYaIBbHBIA XapakTep. AHAINU3 BBIIBUHYTHIX MOJO0KEHUI MPUBOIAUT
Hac K IOHUMAaHHUIO M30BITOYHOCTU JepeBa peuleHu. HeHykHble HamM BapuUaHTBl MOKHO
UCKJTIOYUTH U3 0a3bl 3HAHUI, OTCeKasi BETBU B IEPEBE PELICHHIA.
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Mano

BpeMsI

JeHbBTH

IIoCcxXaTh Ha aBT06yce = Aa

Mansiit

Her

IIocxaTh Ha aBT06y0€ = HCT

Ectp
komdpopT
Cpenne
Vaobuo HeymoGuo
moexath Ha nmoexath Ha MOeXaTh Ha

aBTobyce = 11a

aBTo0yCce = HeT

aBTOOVCE = JAAThH

Pucynok 1.3 — JlepeBo penieHui 11 11eJIeBOM BEPIITMHBI

Cpeuuii

CHIAYHC MSCTa

Fojsmon

Cpennuii Boseiion

koMpopT =
yJ100HO

koMpopT =

y100HO

cpesHe

koMopT =

koMpopT =
cpenHe

koMpopT =
HeY/100HO

koMdpopT =
Hey100HO

Pucynok 1.4 — JlepeBo pemieHuit st npoMexxyTodHoi BepiunHbl «KompopT»

B pesynbrare, konuuectBo npasui BMecTo 6+12=18 nomyuntcs 6+5=11.

IToctpoum JepeBo IpaBuil, KOTOPOE IPEJHA3HAUEHO sl M300pakKeHUsl BCEX IPABUI
0a3pl 3HaHWil. Ecnmm juis 0a3pl 3HaHM OBLIO BBIIOJHEHO COKpAIEHHE JepeBa perIeHui
(oTceueHBI BETBH), TO B JIEpEBE NPABWJ MOSBITCS MpaBwmiia (KPY>KKH) K KOTOPBIM JIUHUSMH
NPUCOETUHEHBI HE BCE UCTOKU (KBAApaTHI CIICBA).
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Mansri

CpeaHHi

Barax

Bombaioi

Ecin

Her

CHAsMIHe
MecTa

HeHBrH

Het

Ece

Bpenn

Ecmhe

Her
IToexatns
Ha Ha
apTOo0YCe
A nate

V 1o6HO

YV ao0HO

Cpenne

HeynobH

HeynodHo

Kombopt

Cpenue

%

Pucynok 1.5 — JlepeBo mpaBui

[Tokaxxem mpumep pabOThI ¢ MPOrpaMMHONM 000OYKOMN JIJIsi CO3AaHUS MPOTYKIIMOHHBIX
JKCIEPTHBIX cucTeM. 3amyckaeM ES.exe (pucyHok 1.6).

g

B | Divinus Expert System 1.7 - besniManHhii

[E=EEE T

Mpoekr  Pesaktwpoeate

Brieog  3kcnopt npasun

El IkcnepTtHan cuctema

aawna

Cnpaeka

PI/IcyHOK 1.6 — BHenHumit BU [ 000JI0UYKH AJId TIOCTPOCHUA DKCIICPTHBIX CUCTEM

Jlo6aBnieHre HOBBIX MIEPEMEHHBIX OCYIIECTBIISAETCS Yepe3 MyHKT MeHIo «PenakTiupoBarth
— Jlo6GaBuTh MEpeMEHHYIO» JHOO KOHTEKCTHOE MEHIO (IIpaBOW KHOMKOW MBIIMIM IO JEpEeBY
cieBa). B mosiBuBILIEiics maHeIH cripaBa HEOOXOAMMO YKa3aTh HAUMEHOBAaHHE EPEMEHHOM, BUT
(BXoaHasl, BBIXOAHASI WM MPOMEXYTOYHas), TUN M HaOop 3HaueHWil. BxoaHas nepemeHHas
MOYKET HCIIOJIb30BaThCsl B MPAaBUJIaX TOJIBKO B JIEBOM 4acTU (IOCBUIKE), BHIXOAHAS — TOJBKO B
paBoi (CIEACTBUH), IPOMEXYTOUHAS — U B JIEBOM, U MpaBoi yacTsx (pucyHok 1.7).
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1 Divinus Bxpert System 17 - Bessasmi =
Mpoekt Pegaktwpoeate Beieog kcnopr npaemn  Cnpaeka
= JKCNEPTHAA CHCTEMA + | [epemeHHan
i HMepementbie M e
MoexaTs Ha aeTobyce ikl
JeHern
Bu -
Bpeus 4 l MpomexyTouran ]
Tun I Dicrpeman v]
| Barax
Cugne vcra oo
Mpaeuna HeyanHo
CpeaHe
[ == loBasuTs ] [ @Pmannpoamn I [ = YnanuTe ]
x [ © Beepx ] [ 3 Brwz I
1 b
J

Pucynok 1.7 — Hactpolika nepeMeHHbIX

Manee Heo6xoaumo co3aath B 06onouke «ES» camy 6a3y mpaswi (pucyHok 1.8).

= — —
B Divinus Expert System L7 - beanmanroit B ' P—_ @M
Mpoekr Pegaktuposate Beisog  3kcnopt npasun  Cnpaeka
E 3xcneprHas cuctema = | TMpasuno
[ Mepenerneie :
HazeaHune -
Tlibexah A ToRy s MNpaswuno 2 MNoexats Ha asTobyce
Aereru
Bpema [ = JoBasute I [ = Ypaante I
Komgopt
Baram MepemerHan | PaeHo | 3HausHUe |
Cugaumne mecta Oeterv = Ece
i BNpaEns Bpema = Mano
Mpaewno 1 Moexars Ha aeToby : :
[Mpasnno 2 Moexats Ha 38106y
[ = JoBaeute I [ == Ypannte
Il
fl MepemenHan Bnaverne

N

ECIM (Jenpzu = Ecmb) M (Bpema = Maac) TO ([loexamb Ha aBmoSyce = [a) -«

< T 3 |

Pucynox 1.8 — Jlo6aBneHue HOBOTO IpaBuiIa

[IporecTrpoBaTh pabOTy IKCMIEPTHOM CUCTEMBI BOZMOXKHO uepe3 MeHI0 «BriBo» (prucyHok 1.9).
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BoibepuTe UeAh KOHCYABTALIAK — ﬁ

Hene [oocmrammoiee |9

[ W OK ]| X Ormena ‘

Pucynok 1.9 — Beibop 11e111 KOHCYJIBTalluy TTOJIb30BaTENs

Jlanee He0OX0AMMO BBECTH 3HAUCHHSI BCEX BXOJHBIX MEpeMeHHbIX (pucyHok 1.10).

-

Tt '1
Beog 3HadeHua nepeuerﬂmﬁ'._ u

MepemerHan TeHer

3nactne = B

[ W OK ] |* Mponyck

Pucynok 1.10 — Bei6op 3HaueHHs BXOJHOM ITepeMEeHHON

| x JTraeHa

Cucrema cama IPOBEPUT BCE MTPABUIIA U BBLIACT pe3yibTaT (pucyHok 1.11).
| Tpad coctonHKi i - | =

put dInput BIniInput Cuaaumne mecra

QOO

MoexInput BIniInput Cuaaune mecTa

OOOT

Starting consultation {deep mode)

Opening vertex. Links count: 4

Getting value: Oererin = Het

Opening vertex. Links count: 4

Firing rule: Mpaswno 1 MNoexaTts Ha asTobyce
Sucess

MNoexate Ha asTobyce = Het

Pucynok 1.11 — Pe3ynbrar TecTUpOBaHMS 3KCIIEPTHOW CUCTEMBI

HNuTepHeT-pecypceb:
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l. Bopoiickuit ®@. C. UHpopmaTruka. DHIMKIONEIUUYECKUN CIOBAPb-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHble MH(OPMAIIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJIOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymnHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA; YU4eOHO-METOI. Toco0ue. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. CoGonp b.B. Undpopmaruka: yuedbnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w/[l: ®enuxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora S.
IHocTpoenune onToI0rNYeckoi mogean B Protégé. Coznanmne kiiaccon

Heab 3anaTHA — CHOPMUPOBATH MPEICTABICHHE O MOCTPOSHUH OHTOJOTHYECKUX MOJETeH B
cpene Protégé.
3apaum 3aHATHSA:

- H3Y4YUTH 00IIIee MPEICTaBICHUE O IIOCTPOCHUH OHTOJIOTHYECKIX MOJICIICH;

- W3YYHUTh TEXHOJIOTHIO paboTH B cpene Protégé;

- ONpeAeiuTh MPEIMETHYI 00J1acTh, CO3/1aTh KJIACChl, OTHOLIEHHMS C HCIOJIb30BaHUEM
cuctemsl Protége, a Taxke Ha npumepe co3nanHoil b3 paccmotpers monens RDF, s3b1k
OWL u cunrakcuc Turtle.

321)13]—[1/[9[ AJIA BBIITOJTHEHUS U METOAUYECCKHUE PEKOMEHIAIUA

Jlns XxpaHeHus: 3HaHUHN UCTOJIb3YIOTCS pa3HbIE CTPYKTYPBI:

e ympaBiseMble cIOBapH: oOecneyuBarOT cHnoco0  OpraHM3alMy  3HaHUH Ui
MOCNEAYIOEro IOMCKA, MHCIONb3YIOTCS B CXEMax IPEeAMETHON HHAEKCaIuH,
NpPEIMETHBIX pyOpuKax, Te3aypycax, TAKCOHOMHUSAX U JPYTUX CHCTEMax OpraHU3aluu
3HAHHUIA,

e Te3aypychl: 00BEIUHIIOT TEPMUHBI B TPYIIbI [0 ONPEIEICHHOMY MPHU3HAKY, HAIlpUMED,
C YYETOM MOXO0KECTU (CHHOHUMBI),

e TakCOHOMMM: KaTE€rOpHMpOBaHHBIE CJIOBAa, YIOPAJOUYEHHBIE IO HEPAPXUUYECKOMY
MPU3HAKY,

e OHTOJIOTMM: (OpMaJbHOE ONHMCAHWE 3HAHUH M3 KaKOro-To JOMeHa (ImpeaMeTHOU
00JacTH) € Y4YeTOM HMEIOIIUXCA CJOKHBIX NpPaBUJI M CBSI3eH MeEXAy 3JIeMEHTaMH,
MO3BOJIAIOIINM CZEJIaTh ABTOMAaTU4YECKOE U3BIICUCHUE 3HAHUM,

e JlaTaceThl: HAOOPHI MAIIMHOYNUTAEMBIX JIaHHBIX.

OHTOJIOTHH CIy’KaT JUIsl CUCTEM OpraHM3allMU 3HAaHWW W NPUMEHSIOTCS B TeX 00JacTsx, Ijae
TpeOyeTcst 0OHapy UTh HOBBIE (AKThl, BBIIBUTH CKPBITHIE B3aHMOCBSI3U MEXKIY 3JIEMEHTaMH
(HampuMep, peKOMEHJaTeIbHbIE M SKCIEPTHBbIE CHUCTEMbI). DTO aJbTEpHATHBA KJIACCHUECKUM
0a3aM JaHHBIX, KOTOPbIE UCHOJB3YIOT «TUIIOTE3Y 3aKPhITOIO MHUpay, KOTAa BCe, Yero HEeT B 0aze
JAaHHBIX — HE CYLIECTBYeT. B MPOTHMBOMOIOKHOCTE 3TOMY OHTOJIOTMHM HCIOJB3YIOT «THIIOTE3Y
OTKpPBITOTO MHpa», TO €CTh €CJIM Yero-To HeT B 0a3e 3HaHUM, TO ATO HE 00s3aTENbHO HE
CYILLIECTBYET, a IPOCTO HE OIUCAHO.

Cucrembl oOpraHuM3allii 3HAaHUH Ha OCHOBE OHTOJIOTUH YK€ OYEHb pAaclpoCTpaHEeHbl H
UCTIONB3YIOTCS. BO MHOTHX oTpacisx. Camblil sipkuii npumep 310 knowledge graph ans moucka
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uHpopMaiuu B MHTepHeT, Omaromapss 3TOMl TEXHOJOTUM KAdyeCTBO TOMCKA CTal0 OYEHb
BBICOKUM.

B MaremaTH4eckOM OCHOBAaHWHU OHTOJIOTUM JIGKUT TaK Ha3blBaeMasl JECKPUNTHBHAS JIOTHUKA
(pazmen MaTeMaTWKH), TMpearnoJyiararomas, dYTo Jobas wuHpoOpManus, BBICKa3aHHAs Ha
€CTECTBEHHOM SI3bIKE, MOXKET OBITH MPE/ICTABIICHA B BHJIC IIETIOYKU TPUILJICTOB:

ObbekT

Emaae npegukar

OTprIBOK U3 cTUX0TBOpeHUs «JloM, koTopsiit mocTpomn Jxek...» (mep. C.5. Mapmraka).
Bot nom,
Kotopsriit moctponn I:kek.

A 3TO nuieHuna,

Koropast B TEMHOM 4yj1aHe XpaHUTCS
B nowme,

Kotopsrii noctpoun Jlzkek.

OnucaHHBIC B CTUXaX OTHOIICHHS MCKAY pa3IMYHbIMU CYHIHOCTAMU MbI MOKEM NPCACTABUTH B
BUJC€ OHTOJIOTHH.

XPAHWTCA B

OHtonorusi mpezacTaBisercs B BUAE Tpada, BEpPLIMHBI KOTOPOro 3TO CYHIHOCTH, a pedpa —
OTHOILIEHHS MEXIY CYIIHOCTAMU. CUnuTaeTcs, 4To 1000€ yTBEpKIECHHE Ha ECTECTBEHHOM SI3bIKE
MOYKHO MPEICTaBUTh B BHJIE MPOCTBIX MPEIOKEHUH, U3 KOTOPBIX MOYXHO M3BJI€Yb CYLTHOCTH U
oTHomeHHs Mexay HuUMH. Ectb nBa ocHoBHBIX mHcTpyMmMeHTa: RDF (Resource Description
Framework) wim OWL (Ontology Web Language). OWL mno3Bosisier JONOJHUTEIBHO
OIHKCHIBATH JIOTMYECKHE MpaBWia Hax AaHHBIMH. OHTONOTHMH (B OTIIMYME OT OOBIYHBIX 0a3
JTAHHBIX) TO3BOJISIIOT HAaXOAMTh CKPBIThIe JaHHblE. OOBIYHBIE XOPOLIO MOAXOIAT AJs IOUCKA
KOHKpeTHOW WH(popManuu, a 0a3pl 3HAHUM HY)XHBI TaM, TJl¢ HaJO BBIABISATH HOBBIE 3HAHUS,
HarpuMep, B CUCTEMaX MOAJEPKKHU MPUHATUS PELIeHUH (IKCIEPTHBIX CUCTEMAX).

Cusa OHTOJOTUHM TPOSBISIETCS B TOM Ciydae, €CIM MOAPOOHO M KaueCTBEHHO OIHCAHBI
B3aMMOCBSI3M  MEXJy €€ »JJIEMEHTaMH, C UCIOJb30BaHUEM MaTeMaTH4eCKOro amnmapara
JIECKpUINITUBHOW JIoruku. Hampumep, mid OTHOIIEHMH MOKHO 3a7aTh HX CBOWCTBA
(pyHKUMOHANBHOE, TpaH3UTUBHOE, peduiekcuBHOE). M Torga MOXHO aBTOMAaTHUECKH U3
OHTOJIOTHH H3BJIEKATh (DAaKThI, STOT MPOILECC HA3bIBAETCS PU3OHMHT (reasoning), €CTh TUIIOBBIE
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aITOPUTMBl PU30HMHTA, OCHOBaHHble Ha rpadax. Bo3MoXHBIE NPUMEHEHHs: YTOUYHEHUE
XapaKTepUCTHK OOBEKTa M BbIJEJIEHHE U3 HAOOpa MOX0XHX OOBEKTOB YHUKAIBHOTO, MOMCK
MOXOXHX OOBEKTOB, «IIOHMMAaHUE TEKCTa» M OTHECEHHE TEKCTa K ONpeAesIeHHOMY Kiaccy,
nomouib B NLP 3amauax (NER, Relation Extraction), aHanu3 KOpHEBBIX MpPUYHH, BBISBICHHE
naTTepHoB B JaHHBIX. Hawmbosee mnomynspHBI peaakTOp OHTOJIOTUH, IOAICPKUBAIOIIUI
pu3oHHUHT, 3T0 Protégé. CymecTByloT W Apyrue HHCTpyMeHThl, Hampumep: IBM Watson,
Wolfram Alpha.

Co3znanue mporecca OHTOJIOTHM OOBIYHO BBIMOJHIETCS BPYUYHYIO, CHJIaMU 3KcrepToB. OpHaKo
ecTb U MpHUMEpbl aBTOMATH3MPOBAHHOTO CO3[aHWS OHTOJIOTMH Ha OCHOBE HMEIOIMXcs 0a3
3HaHuil. OTKpBITHIE Tpadbl 3HaHUH (10 cocTostHUIO Ha KoHer 2021 rona, mo manasiM The Linked
Open Data Cloud):

DBpedia;

Yago + wordnet.princeton.edu;

WikiData;

OTkpeITbie 0a3bl 3HaAHWW, B TOM 4YMCJIE HpPEIMETHblE M OTpaciieBble 0a3bl 3HAHUH,
Hanpumep, menuimaa: BioPortal, Bio2RDF

OnucaHHble BBINIE HHCTPYMEHTBHI COJAEP)KAT Ppa3IMYHble METOAbI PabOThl C OHTOJOTHSIMH.
Onmnako HanboJiee MOMyJIIPHBIM HHCTPYMEHTOM siBJisieTcs Protégé.

[Tporpamma Protégé nms co3nanusi, pe1akTUPOBAHMS M MCIIOJIb30BAaHMsI OHTOJIOTMIA pa3zpaboTaHa
B CTPH(OPACKOM YHHUBEPCHUTETE, PacCHpOCTpaHseTcsi OecIulaTHO, €e MOXKHO cKadaTh cebe Ha
KOMITBIOTEp TO CChUIKE, JIMOO BOCMONb30BaThCcsi web-Bepcueil. Ha odunmansHoil cTpanuie
MOKHO CKayaThb apXuB JUIsl MCIOJb30BAaHUS Ha JIOKAJIbHOM KOMIbIoTepe. BakHo oOpaTHTh
BHUMAaHME Ha OMNEPALMOHHYIO CHCTEMY M Pa3psIHOCTb Iporeccopa (64 mim 32). AkryaibHas
Bepcus Protége - 5.5, npu HeoOX0MMOCTH UCTIONIB30BaHuUs 32-pa3psIHON BEpCUU Ha/l0 BHIOpATh

Ooiee HU3KYIO BEPCUIO PI‘Otégé, HalpuMep 4.3, @aiin ApXHBa BBIITIAANUT CICIYIONIUM o6pa30M.
| Protege-5.5.0

iHanA Moaenntsca Bua
™ » 2Jt1oT komnbtoTep * [Jokymentel * Tools » Protege » Protege-5.5.0
Mma [aTta nameHeHns Tvn Pazmep
app 29.10.2021 12:29 Manka c paiinamm
bin 29.10.2021 12:29 [Nanka c dpainamm
bundles 29.10.2021 12:29 Manka c dainamu
conf 29.10.2021 12:29 Manka c painamm
jre 29.10.2021 12:29 Manka c dainamm
plugins 29.10.2021 12:29 Manka c dainamm
‘ﬂ Protege.exe 29.10.2021 12:29 Mpunoxenune 130 Kb
) Protege.exe — apbik 29.10.2021 12:30 Apasik 2 Kb
Protege.l4j.ini 29.10.2021 12:29 MapameTpbl KOHGUTY... 1 Kb
= run.bat 29.10.2021 12:29 MakeTHbIl daitn Win... 1Kb

MoxHO pa3zapXHBUPOBaTh B JIFOOYIO Manky W 3amycTuTh Gaiin Protégé.exe. Tenepp MOXHO
HAYMHAThH CO3/1aBaTh OHTOJIOTHH.

PexomMeHgannu no BHIMOJHEHUIO JA00PATOPHO padoThlI.

Coznanue u paszpabotka oHTosioruii ¢ momoineio s3eikoB RDF/RDFS u OWL, a takxke
BbinosiHeHHe SPARQL-3ampocoB BO3MOkHBI B peakTope Protége .
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https://webprotege.stanford.edu/
https://protege.stanford.edu/products.php

<g learning (http://www.semanticweb.org/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29] E‘E‘g
File Edit View Reasoner Tools Refactor Window Ontop Help

> @ learning (ht w. semanticweb . org/vvafontologies 20 17,0 learning) - '

Active Ontology x | Classes x| Object Properties x| Data Properties x| Individuals by dlass » | OWLViz x | OntoGraf x| SPARQL Query x|

Ontology header: I 5= EJ Ontology metrics:
Ontology IRI http:/fwww.semanticweb. org/vva/ontologies/20 17/0/learning Metrics -
Ontology Version IRT Axiom 184
Logical axiom count 134 L
Class count 6
Object property count
Data property count 10
Individual count 30
DL expressivity ALH([D)
Class axioms
SubClassOf 2

ontology imports | Ontology Prefixes | General class axioms

Walue

http://www.semanticweb. org fvvajontologies/2017/0/learning = -
o it fawrw3.0rg/2002/07 owl# L
rdf http: . w3.0rg/ 1999/02/22-rdlf-syntax-ns ‘ 3 ‘
rdfs http:/fwww.w3.0rg/2000/01/rdf-schema®
xml http://fwww.w3.0rg/XML/ 1998 /namespace k=7

Mo Resscner set. Select = reasoner from the Reasoner menu Show Inferences

Puc.1. Penaxrop onronoruii Protégé
Ilepen co3manueM OHTOJOTHM HEOOXOAMMO HACTPOHUTH OTOOPa)KEHHE B OKHE MPOTPaMMBbI
HEOOXONMBIX BKJIAJOK.

< learning (http://www.semanticweb.org/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontolegies/2017/0/untitled-ontology-29] E@g

File Edit View Reasoner Tools Refactor |Window| Ontop Help
e ’ - oo Ja
Tabs » ¥ Active Ontology SPARGL Query
Entities
Create new tab... MEE = Ontolog
" v Classes
Ontology TRI htip: /fwww.semanticy Delete custom tabs... = Metrics -
- Object Properties
Ontology Version IRT Import tab... L . Axiom 184
Export current tab... v Data Properties Logical axiom count 134 =
Annotation Properties i i 1
- : o T Class matrix Class count 6
eset selected tab to default state :
v Individuals by class Obgect property count
; Data property count 10
Capture view...
a iy e Individual count 30
Timestamp log / console I sl s T i DL expressivity ALH(D)
v OWLViz
Szl Class axioms
DL Query
Look 8 Feel OWLAX SubClassOf 2
Refresh user interface ROWEh
Ontop Mappings
SWRLTab R
- - - v OntoGraf
Ontology imports | Ontology Prefixes | General class axioms
Ontop SPARQL IEEE
Debugger
SQWRLTab
Prefix Value v SPARQL Query
http: /fwww.semanticweb. o Ontology Differences F i
owl http: /s w3, 0rg)f 200207 oW
rdf http: /foww . w3.0rgf1995/02/22rdf syntax-ns# 3
rdfs http: /o .w3.0rgf2000/01/rdf-schema#
xml http: /fwww w3, 0rg XML/ 1998 fnamespace 2
Mo Reasscner set. Select a ressoner from the Ressoner menu Show Inferences

Puc.2. Bei6op oToOpakaeMbIX BKJIAaJOK
Ha3nauenue Bkiagok:
- Active Ontology — orobpaxenue IRI, o0mux XxapakTepucTuK (KOJIUYECTBA AKCHOM,
KJIACCOB, CBOMCTB, OOBEKTOB U T.II.) M aHHOTAIIMHA OHTOJIOTHH;
- Classes — mpoCMOTp U peIaKTHPOBAHHUE KJIACCOB;
- Object Properties — mpocMOTp W pPEAAKTUPOBAHUE CBOWCTB-OTHOIICHUN MEXITY
WH/IMBUIAMU;
- Data Properties — mpocMOTp U peJaKTUPOBAHNE CBOMCTB-TaHHBIX HHIUBHUIOB;
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- Individuals by class — mnpocMOoTp M pelakTUpOBaHHME HK3EMIUIIPOB KIIACCOB
(MHIMBUIIOB);
- OWLVis u OntoGraf — Bu3yanu3anusi OHTOJIOTMH B BUE Tpada;
- SPARQL Query — BBIINOJTHEHHE 3aMIPOCOB.
Knaccel co3natorcst Ha Bkianke «Classesy. JJo0aBUTh HOBBIN (yIalIUTh UMEIOLIHICS) KJlace
WIA TIOJKIACC MOXKHO C TOMOIIBIO KHOIOK TAaHETH HWHCTPYMEHTOB WM BbIOOpa IyHKTa
KOHTEKCTHOT'O MEHIO.

g learning (http:/fwww.semanticweb.org/vwa/ontologiesf2017/0/leaming) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontology-29] E=JEC &
File Edit View Reasoner Tools Refactor Window Ontop Help
[ < ] & leamning (hip: .semanticwe v || search... JA

Active Ontology x  Classes x| Object Properties = DataProperties x| Individuals by class =  OWLViz = OntoGraf x | SPARQL Query x
Class hierarchy | Class hierarchy (inferred) Annctations | Usage

[MaHesnb UHCTPYMEHTOB I Asserted ~  Show: [V|this (V] disjoints (¥]named sub/superdasses

= ® owl:Thing Found 14 uses of npenoaasaTens -
rpynna = npenogasatent
AMCUWNAKHA npenogasarens
xatenpa npenogaeatens SubClassOf yenoeek -
yenoBex 7
. npenofaBaTent

# 4 npenopasatennl

# 4 npenopasaTtens2

© 4 npenopasatens3

Add Subclasses... = Wl npenopaer i

N npenogaeTt Domain NpenojagaTens

CRVICNE Add Subec

Add Siblin

Change IRI (Rename)... Ctrl+U

Ctrl+Shift= C

Convert to primitive class Ctrl+P o
yenoBexk

Convert to defined class Ctrl+D

m

Make primitive siblings disjoint Ctrl+)

Remove disjoint classes axioms for subclasses...

& npenopasatens1
& npencpaearens2

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

Puc.3. Bknagka «Classes»

B OWL 6a30BbIM KJIacCOM, Ha OCHOBE KOTOPOT'O CO3/1aI0TCS KIACChl OHTOJIOTUH, SIBIISETCS
kinace «owl:Classy. OcranbHble KIacChl 1O OTHOIICHHIO K HEMY SBISIOTCS JIOYEPHUMHU
nogkiaccamu (aHri. Subclass). Kmaccsl onHoro ypoBHsi uepapxuu B Protégé HasbBaroTCst
ponctBenHbiMU (anTd. Sibling Class).

Ha Bxmagke «IIpumenenue» (anria. Usage) ans Kiacca, BBLIEJICHHOTO B HEpapXuw,
0TOOpaXkaeTcs ero CBs3b C POJUTEIHCKUMH U JOYSPHUMH KJIACCAMH, €T0 CBOWCTBA, SK3EMILISPHI
U T.II

B mpaBoit wHwkHel manHenmm «Omucanwe» (aHra.  Description) MOXHO — yKasarhb
JIOTIOJTHUTENbHBIE XapaKTePUCTUKU Kiacca. Hampumep, ero 3KBUBaJIGHTHOCTh JIPYT'MM KJlaccam
(anrn. Equivalent To) mnm HEBO3MOXXHOCTH MPHHAMISKHOCTH JK3EMIUIIPOB Kilacca APYTHM
knaccam (anri. Disjoint With) — 3anpeT MHOXKECTBEHHOTO HACJIeJJOBaHHUS.

CBoiicTBa KJ1accoB U UX AK3eMIUIsIpoB (mpenukatsel RDF-Tpoek) nensiTcst Ha aBa BUaa:

- CBOIiCTBAa-OTHOLIEHHUsI 3ajaroTcs Ha Bkiaake «Object Properties» u ompeaemnstoT
HEKOTOpBhIE OTHOUICHHS MEXIY IBYMs WHAMBHIAMH (IK3EMIUIIPaMHU KIJIACCOB), T.C.
cyonrekToMm u 06bekToM RDF-Tpoiiku OyayT WHANBHUILI;

- CBOIiCcTBa-IaHHBIE 33/1a10TCS HA BKIaike «Data Properties» u onpenenstoT HEeKOTOphIe
(dakTHUECKUEe XapaKTEePUCTUKU HHIUBHUIOB (IK3EMIUIIPOB KIJIACCOB), T.€. CyOBEKTOM
RDF-tpoiikn Oyzner WHAMBHI, a OOBEKTOM 3HAUYEHUE XapPAKTEPUCTUKHU B BUJE CTPOKH,
qucia, AaThl U T.I1.

Co3manne W peJaKTHPOBAHWE CBOWCTB-OTHOIICHWH BBIMONHSETCS Ha Bkiaake «Object
Properties».
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-
4, learning (http://www.semanticweb.crg/vva/ontologies/2017/0/learning) : [http://www.semanticweb.org/vva/ontologies/2017/0/untitled-ontolagy-29] @E‘g

File Edit View Reasoner Tools Refactor Window Ontop Help
= || @ leaming (http:/jwww.semanticweb.ora/vva ontologies/20 17/0learning) +|[ search.. | A
Active Ontology x | Classes x| Object Properties x | Data Proparties x| Individuals by class x| OWLViz = | OntoGraf = | SPARQL Query = |

Object property hierarchy: npenogaet MEIE[E] | Annotations | Usage

|T_:E|=|- . ﬁ R0 IRl Annotations: npenogaeT

= W owl:topObjectProperty Znnatations
. pyKHT
npenogaet
B pabGoraer
. yuuTCA

Characteristics: npenogaer  MHEE & Description: npenoaaeT MEEE

[] Functional Equivalent To

[] Inverse functional
SubProperty OF

[] Transitive
Inverse Of
[] symmetric
[] Asymmetric Domains (intersection)
@ npenopaeartenn
[ Reflexive
] Irreflexive Ranges (intersection)

@ gucumnnuHa

Disjaint With

SuperProperty OF (Chain)

Mo Resscner set. Select s resscner from the Reasoner menu Show Inferences

Puc.4. Briagka «Object Properties»

Homen (anrn. Domain) yka3bIBaeT, 3K3eMIUIIpbl Kakux kiaccoB B RDF-tpoiike npu
UCTIOJIb30BaHUM JAHHOTO CBOMCTBA Oy/ayT BBICTYINATh B KaUeCTBE CYObEKTOB, a AMAIA30H (AHTII.
Range) — B kauecTBe 0OBEKTOB.

Ha mnanenmn «Xapakrepuctukm» (anria. Characteristics) BBIOMpAIOTCSl JOMOJHHUTEIBHbIC
XapakTepUCTUKH CBOICTBa: TpaH3UTHUBHOCTH (aHri.Transitive), CHUMMETPUYHOCTH (aHIJI
Symmetric), pednexcuBaocTh (auri. Reflexive) u T.1m.

Co3nianne U peaKTHpOBaHUE CBOMCTB-JIaHHBIX BBITIOJHAETCS Ha BKIaake «Data Propertiesy.

-
<g learning (http:/fwww.semanticweb.org/wafontologies/2017/0/learning) : [http://www.semanticweb.org/wva/ontologies/2017/0/untitled-ontology-29] E‘E‘ﬂ

File Edit View Reasoner Tools Refactor Window Ontop Help

> .® learning (http:/fwww.semantioweb. org/vva/ontologies/2017/0/learning) - A

Active Ontology x| Classes x| Object Properties x | Data Properties x | Individuals by class | OWLViz | OntoGraf x| SPARGL Query x|

Data property hierarchy: crpana =fofs] | Annotations | Usage
[ =P < LG A |issge: crpana IEEE
(=] W ow|:topDataProperty Show: this disjoints
= Weappec Found 18 uses of cTpaHa -
= nom Sl

BN kBapTHpa
B Ha CeMEeHHbIN_NYHKT

= 4 npencpaBarennl
& npencgasaTensl cTpada "Pocoua”

== ynuua =l W crpana
- uMA B cTpada Range: xsd:string
BN OTYECTBO - cTpadHa
= non B cTpada Domain yenoeex
s haMunua B cTpada SubPropertyOf: agpec e
Characteristics: crpara ([ 5 S Desaiption: crpaqa NE=EE
[] Functional Equivalent To

SubPraperty Of
mmanpec

Domains (rtersection)
) yenosek

Ranges

@ xsd:string

Disjoint With

Mo Reasoner set. Select s reasoner from the Ressoner menu Show Inferences

Puc.5. Bxnanka «Data Properties»

JloMeH yka3bIBaeT, I SK3EMIUISIPOB KAKMX KJIACCOB JaHHOE CBOHCTBO MOXKET OBITh
UCTIIONB30BaHO. Jluama3oH 3amaeT o0JacTh JOMYCTUMBIX 3HAu€HUW (THN JaHHBIX H
OTpaHWYEHUS), KOTOPbIE MOXXHO YKa3bIBaTh JUIsl JAHHOTO CBOMCTBA SK3eMIUISIpY Kiacca. Tum
JAaHHBIX BBIOUpAETCS U3 CTAaHAAPTHBIX TUIIOB XML.
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rfﬂ cTpaHa u

| Built in datatypes | Daka range expression

® «sd:float -
@ :sd:hexBinary

® «sd:int

® :sd:integer E
® :sd:language
® ::=d:long

® :sd:Name

ok || cancel |

Puc.6. OxHo BbIOOpa THIMA TaHHBIX
ABTOMaTHYECKOE TIOCTPOSHUE M OTOOpakeHHe rpada OHTOJIOTUU M B3aUMOCBS3EH MEXIY
KJIacCaMHM BBITIOTHAETCS TIpH BeIOOpE BKIag0k «OWLVizy u «OntoGraf.

srties !l| Individuals by class !l| OWLViz = | OntoGraf lf-l SPARQL Query K| srties xl Individuals by class xl OWLViz x| OntoGraf = | SPARGL Query xl
OWLViz: owl:Thing
e AVEoAXE <% 5 o |
|n.sserted hierarchy | Inferred hierarchy |

| BRALILERCA BT @B

&l &

" YenoBeK .
E owl: Thing é . o MPenoAaeaTenk
— WMHHMHE T
s )

B @ crygenr
s
l.. npenoaasatens

a) OWLViz 6) OntoGraf
Puc.7. BapuanTsl rpadudeckoro oToOpaskeHus OHTOJIOTUH

[Tepen 3amuceto Ha auck (myHKT MeHito «File / Save as ...») MoxHO BBIOpaTh (opmar
(HOTAIMIO) XPAHEHUSI OHTOJIOTHH.

~
Select an ontology format E

Choose 3 format to use when saving the 'students’ ontology.

(If you are unsure as to what format to choose, we
recommend that you use the standard RDF/XML format, or a
widely supported format such as Turtle)

ROF /XML Syntax -
RDF /XML Syntax

Turtle Syntax

OWLXML Syntax

WL Functional Syntax

Manchester QWL Syntax

OBO Format

LaTeX Syntax

JSON-LD

Puc.8. Bei6op ¢opmara XxpaHEeHUS OHTOJIOTHH
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Sananml AJISl BBINIOJTHEHUA U METOANYECCKUE PECKOMECH/IAIIMN

Co30anue npoexma

B kxadecTBe mpumepa pacCMOTPHUM CO3/IaHHE OHTOJOTHH POJCTBEHHBIX OTHOIIEHHUH, TO
€CTh OHTOJIOTHH, KOTOPAst TO3BOJISIET OMMMCHIBATH POJICTBEHHBIE OTHOIICHHUST MEXKIY JIFOIbMH

Jl1is petieHust JaHHOM 3a1a4y BBITMIOJTHUM CJIEIYIOIIee.

1. 3amyctute penaktop Protégé (HyxHO 3amycTuTh (aiin Protege.exe wim run.bat)

[Tocrne 3amycka IporpaMMbl BBl YBUJUTE BOT TAKOE CTAPTOBOE OKHO.

<4 untitled-ontology-6 (http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitled-ontology-6) : [http://www.semanticweb.org/ychernyshov/ontologies/2021/11/untitl..  — O X

File Edit View Reasoner Tools Refactor Window Help

@ untitied-ontology-6 (http://www semanticweb org/ychemyshov/ontologies/2021/11/untitled-ontology-6 ¥ Search...

Active ontology x | Entities =1CIasses xlObject properties t]lndividuals by class !]DLQuery X

Ontology header E M= § Ontology metrics FDEm

Ontology IRI hitp:/iwww.semanticweb.orglychernyshoviontologies/2021/1 1iuntitied-ontology-6 Metrics

Ontology Version IRI

Annctations

Ontology imports iomnlogy Prefixes [General class axioms |

Imported ontologies: DNEEF

Direct Imports

To use the reasoner click Reasoner > Startreasones v Show Inferences =

Tyt Bce Hanucano Ha Il Java 1 Ha aHIIIMHCKOM, HO I OHUMAHUS POUCXOIAILETO

JOCTAaTOYHO aHTJIMHUCKOTO.

Jns Kaxaoro mnpoekTa ecTh yHHMKanbHBIM uaeHtudukatop IRI (Internationalized
Resource Identifier).

Protégé mo3BossieT 3amMchIBaTh TPUILIETHI, TO €CTh TPOUKU BHJA «CYOBEKT-IpeauKat-

00BEKT?.
Paznen «Cymmuocti» (Entities) mo3BosieT OMUCHIBATH CYOBEKTHI U OOBEKTHI.

‘Active ontology =  Entities n|CIasses x | Ok

Datatypes Individuals
Annotation properties
Classes \Object properties | Data properties |

Asserted «

@ owl Thing

BaxHbple BKJIaJIKH B 3TOM pazjierne:
e or3emmuiipbl kimaccoB (Individuals) 3To 0OBEKTHI KIAcCOB, Kak B OOBEKTHO-
OPUEHTUPOBAHHOM TporpammupoBanuu. Hampumep, kimacc «CepBep», 00BEKT
«prod-serv-002y.
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e cBoiicTBa (object properties mim data properties), mOXo’ke Ha CBOMCTBA KJIACCOB B
OOII, ogHaKO B OHTOJIOTUM CBOWCTBAa UMEIOT HE3aBUCUMYIO IIPUPOJLY, CBOMCTBO
HE SIBJIIETCSI HEOTJeMUMBIM OT Kiacca (kak B OOII).
Jlig mpeIMKaToB Mbl MO’KEM 33J1aBaTh Pa3HbIE CBOMCTBA, HAIPUMED:
¢  (yHKIMOHAJIBHBIN;
e 0oOpaTHBIIA;
® TpPaH3UTHBHBII.
[To onvricaHHOM OHTOJIOTMH MOKHO IPUMEHSATh PU30HEDP, KOTOPBIA €T MPEII0KEHHS 110
HalIeHHBIM (akTaM (MOXXKHO MPHUHSTH WK OTKA3aThCH).
OHTOJIOTHIO MOYKHO COXpaHMTh BO BHEIIHUU (aiis, B popmare owl, KOTOpBI MOXKHO
OTKPBITh B TEKCTOBOM PEIAKTOPE U YBUAETH, UTO A3TO Xml.
2. g Toro, 4ToObl Ha4aTh UCMOJIb30BaTh OHTOJOTHIO, HAM HY)KHO BECTH YHUKaJIbHBIN
unentudukarop IRI (mampumep, http://myontololgy.org/family.owl). Taxxe Heo6xonumo

21063BI/ITI) AHHOTAalUI0, HAITpUMEP, «OHronorus POACTBCHHBIX OTHOILIEHUID)
File Edit View Reasoner Tools Refactor Window Help

@ family (http://myontololgy.org/family_owl)

rdfs:comment

Active ontology = Entities = Classes = Individuals by class = DL Query = OntoGraf =

[Ontology header: [ = B § Ontology metrics:
Ontelogy IRI hitp:imyontololgy.orgfamily.owl Metrics
Ontelogy Version IRI Axiom

Logical axiom count

Annctations 4+ Declaration axioms count

Cla count

<8 Create Annotation X nt

S| | Literal | Entity IRl | IRl Editor | Property values

-l owl:backwardCompatibleWith . fy count
L owl:deprecated OHTONOMMA POACTEEHHEIX OTHOW EHWA
B owlincompatibleWith

B owl:priorversion

B gwlversioninfo

‘comment

rdfs;isDefinedBy

B rdfs:label

Il rdfs:seeAlso

iXioms

of
3. Teneps (aiin MOKHO COXpPaHUTh, BEIOpaB MyHKT MeHIo «File / Savey

4. lanee HauHeM pa3padaThiBaTh OHTOJOTHIO. [Ipekie Bcero B OHTOJIOTHH HEOOXOIUMO
OTIpeIeNIUTh TaK Ha3bIBaeMble KOHIIETHI WJIM B TEPMHUHOJIOTHH peakTopa Protégé - aTo kiacchl.
st aToro mepexoauM Ha BKIAAKy kiacchl (Classes) U BUIUM clieBa MaHeNb HEPAPXUHU KIIACCOB
(Class hierarchy). Crauana co3magum knacc «YemnoBek». [ 3Toro HEOOXOAMMO BBIAECTUTH
KJIacC, MOJKJIAcCaMHU KOTOPOTro OyIyT BEpXHHE KIJACChl Hallled HepapXuu (B HAIIeM ciydae
owl:Thing). Ilocne 3TOro BBI3BaTH KOHTEKCTHOE MEHIO (MpaBoil KHOMKOW Mbimu — [IKM) u
BbIOpaTh MyHKT «Add subclasses». Kiacchl Takxke MOTyT 100aBISTHCS IO OJTHOMY.
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http://myontololgy.org/family.owl

File Edit Wiew Reasoner Tools Refactor Window Help

@ family (http://myontololgy.org/family.owl)

JYenoeek

Active ontology = | Entities = | Classes = | Individuals by class = | DL Query = | OntoGraf = |
|Class hierarchy | Class hierarchy (inferred) |

|Annotations |Usage |Annmatinns |
Class hierarchy: Yenoeex [ = ™1 § Annotations: Yenosex
+
tl [=+ BE Asserted = Annotations
¥ owlThing rdfs label
i ionozex Yenogek

Description: Yenoeek

Equivalent To

5. Jns kmacca «Yenosex» co3maaum 4-e moakinacca «MyxunHay, <«KeHuimHay,
«Pebenox» n «Poaureiny.

Active ontology = | Entities = | Classes = | Individuals by «
|Class hierarchy | Class hierarchy (inferred) |

Class hierarchy: PoguTens (2] [ = ] ]
%S| = Asserted «
¥ 0 owl:Thing

¥ {0 Yenosek
B O ¥eHwMuHa
B 0 Myx4uHa
B Pebenol

>0

6. MbI 3HaeM, 4YTO POAUTENTU MOTYT OBITh JIMOO Marnoii, TM60 MaMoii, ¥ TOITOMY B KJlacce
POIUTENH CO3/IaeM €IIle JIBa JouepHuX kiaacca «Orem» u «Matby.

7. Kpome Toro, naHHbIE KJIAacChl - 3TO HE TOJILKO POJUTENH, HO €IIe M OJHOBPEMEHHO
SIBIISTFOTCS KCHIMUHOW U MYX4nHOW. COOTBETCTBEHHO, JJISI TOTO, YTOOBI CACNATh 3TH KJIACCHI
nonkinaccamMu «MyxxunHb» U <«OKeHIMHa», HY)KHO HaXaTh Ha 3HAK «t» PSAOM C OMIUEi

SubClass Of B manenmu Description u BeIOpaTh B ME€papXWu COOTBETCTBYIOIIMK KJacC M Ha
Haxxats OK.
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Active ontology = | Entities | Classes x | Individuals by class = | DL Query = | OntoGraf = |

Class hierarchy (inferred) |Annotations | Usage |Annmatinns |
Class hierarchy Annotations: MaTb EIMH
Class hierarchy: MaTb [ H mE )
= Annctations
1‘ [=+ BE prsserted ~/ rdfs:label
¥ owlThing MaTe
¥ @ Yenosek
B 0 MeHunna
v () My#4una
Pebenok
Pogurens
°
e . Otel
Description: MaTk FIH
Eguivalert To
€ Mars *

|Class hierarchy | Data restriction creator | Object restriction creator | Class expression editor

[=+ 38{ Asserted -

General class axiomy  w.. ) owl:Thing
¥ Yenosek

L dKenumnia

) Pogurens

SubClass Of (Anony|

Mysunua
- () PeDeHoK
Instances p 0 Pogutens
Target for Key
oK Cancel
Disjoint VWith

8. Taxxke co3mamumm jaBa monaknacca «Jloub» m «CheiH» s kinacca «PebGenok». B
pe3yJIbTaTe y Bac JOJDKHA MOJYYUTHCS CIEAYIONIas HepapXusl KJIacCOB:
Class hierarchy (inferred)

Class hierarchy

Class hierarchy: owl:Thing =0HEMmE
. Asserted -

v.- @ EUETET
v Yenosek
¥ 0 MeHumnHa
O Mamn
- @ Oous
¥ O Mym4mMHa
@ Orey
L ChiH
¥ PebeHok
- ® Oous
L CholH
¥ Pogutens
..... O Mare
Ll Oten

9. I[TocKOIBKY OHTOJIOTHSI COCTOUT y HAC U3 TPEX OCHOBHBIX DJIEMEHTOB - 3TO KOHIIETITHI,
9TO POJIM M ATO MHIUBUABI. KOHIIENITHI MIIM KJIACChl MBI YK€ co3llain. Tenepb HYXKHO CO31aTh
POJIHM MJTH CBSI3€H MEXAY dTHMHU KOHIICTITAMH, HY WM B TEPMUHOJOTHH JAaHHOTO PEIaKTOpa -
3To Tak Ha3biBaemas Object Properties. JIyis 3TOro HYKHO TEPEUTH B COOTBETCTBYIOIIYIO
BKIanKy «Object Properties». Ponu — 3T0 A1ByX MECTHBIX OTHOIIEHHUS, TO €CTh OHU CBS3BIBAIOT
pasHble KOHIICTITHI. AHAJIOTUYHO C KJacCaMH POJIM TOXE OOBCIUHECHBI B HUEPApXUHM M 37ECh
HY)KHO OY€Hb XOPOIIO MPOIYMaTh MEPAPXHIO POJICH, T.K. 3TO MEHEE OYEBHIHAS BEIb, YeM
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uepapxusi kinaccoB. [losTomy pmaBaiiTe co3gaauM KOpPHEBOE CBOMCTBO, KOTopoe Oyzer
Ha3bIBAThCS «CBSI3aH», TO €CTh OHA OyAeT 0003HaYaTh 000U XapaKTep CBsI3el MEXKITY JIFOIbMH,

a gouepHue cBoWctBa  «uMeerllotomka», «umeetllpenka»,  «iaBisercsalloToMkom»,
«asngercsalIpenkomy»

|Actiue ontology = | Entities = | Classes = | Chject properties = L

Object property hierarchy: MMeeTCEBA3b

T | S | | xS Asserted -

V- owltopObjectProperty
v
b B ymeeTlloToMKE
b ymeetllpenya
b B RENACTCATTOTOMKOM
b Bl genAeTcAllpeKkom

3)16(:]) MIPHUHATO MUCIIOJIB30BATh JJId Ha3BaHWM KJIacCOB HMMCHa, Ha4YWHAKOIIHUECA C
0onbInX OyKB, a /17151 HA3BAaHUI CBOWCTB - C MaJCHbKUX
Tak kak cBoiictBa «mmeeTllotomka», «umeetlIpenka», «siaBuasercsalloToMmkom»,
((HBHHGTCﬂHpeI[KOM» ABJIAKOTCSA TPAH3UTUBHBIMH, T.€. IOTOMOK MOET'0 IMOTOMKA - MOH ITIOTOMOK,
a TPeJIOK Moe TMpeJiKa - MOU MPEIOK, TO JUIT 00OUX ITHUX CBOWCTB HY)KHO YCTAHOBUTH CBOHCTBO
TPaH3UTHUBHOCTH, IIOCTABUB COOTBETCTBYIOIIYIO TraJIouKy HanmpoTuB Transitive.
Active ontalogy = | Entities = | Classes = | Object properties = | Data properties = | Individuals by class = | OntoGraf

Object property hierarchy: nmeeTlpenka =] [ = ] (%] |Annutations | Usage |

T | & | | PEEN Y Rl Annotations: umeeTNpeaka

V- owltopObjectProperty

. Annotations

V- cBA3AH
F'- WMeeTlloToMES rifs:label
Lo JHmeetllpenka umeeTlIpegka

b B ABNAETCATOTOMKOM
- genAeTcAllpeoKom

Charac [ [ = ™ %] § Description: nmeeTlpegka
Functional Equivalent To

Inverse functional

SubProperty Of
o

Symmetric
. Inverse Of
Asymmetric !
W apnAetcAllpeaKom
Reflexive
Irreflexive Domains (intersection)

A cBoiictBa «umeeTlloTomMka» u «saBiseTcal[0TOMKOM» B3aUMHO OOpaTHBIE, TO €CTh ATO
OJIHO U TO € CBOMCTBO, TOJBKO JIEUCTBYIOIIEE B IPOTHUBOIOJIOKHYIO CTOpOHY. JlJis 3THX 1eneit
Yy CBOWMCTBa MOXXHO YCTAaHOBHTH XapaKTEPUCTHUKY, KOTOpas Ha3bIBACTCS MHBEPCHOCTH. Toxke
camoe caenaeMm u st «umeetlIpenka» u «iBnsercsallpeakomy.
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Active ontology = | Entities = | Classes = | Ohject properties = | Data properties = | Individuals by class = OntoGraf =
Object property hierarchy: asnaetcallo 210 = m E |Annotations | Usage |
| S| | xS PEERICNR N Annotations: ABNAETCAMNOTOMEOM

V- owltopObjectProperty
V- CBA3aH
;- umeetloToMKa rdfs:label
bv- nmeetllpenka AenAeTCAMNOTOMEOM
h— L_laenAetrcalloToMKOM
- M genaetcAllpegkom

Annotations

Cha D= R — B
Functional Equivalert To -+ = N Asserted v
Inverse functiol ¥l gwltopObjectProperty

SubProperty Of | VW CBA3aH
Transitive [P r— L__lumeertTlotomka
. |

Symmetric : uneetllpeqika

— ) W AenAeTCAlOTOMKDM
Asymmetric I 201 (2 . ) B pensercAllpegkom
Reflexive Domains (intersectig
Irreflexive

Ranges (intersectiol
Teneps Kaxa0My U3 CBOWCTB HYXKHO JI00aBUTh COOTBETCTBYIOIINE TOYCPHHUE CBOMCTBA.
Object property hierarchy: mmeeTPoguT 210 H M X

ek Exﬁ Asserted -

V-l owltopObjectProperty
VW CBA3AH

V- ymeetlloToMka

- bom wmeeTPebeHka
V- ymeetlpeaka

o
V- I AENAETCAMNOTOMKOM

- b mE gEnAeTCAPeDeH KoM
V- fenAercAllpeaKom

- fBNAeTCAPOXTENEM

31ech, Takke CBOHCTBa «saBIseTcsiPeOenkom» wu  «uMeeTPeOeHka», a Takxke
«iBnsiercaPoautenem» u «uMmeTbPoauTens - 3To MHBEPCHBIE CBOWCTBA.

10. I[J'IH Kaxxjgaoro CBOIiCTBa Ham HeO6XOI[I/IMO OIIpCACIINTD obmactu MNPUMCHCHUA 3TOT'O

cBoiictBa «Domains» u «Ranges». CBONWCTBO «CBSI3aH» MOXKET CBS3bIBATh TOJBKO JIBYX JIFOJICH,
JUTSL 9TOTO HYKHO OTIpeAenuTh 37ech «Domainsy u «Ranges» kak «HemnoBek»
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Active ontology = | Entities = | Classes = | COhject properties = | Data properties = | Individuals by class = | COntoGraf = |
Object property hierarchy: ¢ &0 = & |Annntatinns | Usage |

g =Pl -] LEERLCL IR Annotations: cBA3aH (1 [0 = (] 4]
¥ W owltopObjectProperty Annotations
B canzan o
v = umeetloToMKa rdfs:label
© L. wneeTPebenka CEA3AH

7 B ymeetllpenxa
IR WMmeeTPoauTEnA

v-- W aenaeTcAlloTOMKOM Ch Z1 M= m [ § Description: cBA3aH (] 00 = ] (]
. W AenAeTcAPEGEHKOM . SUBFT O Ly U
v-- W aennetcallpenkom Functional
... Il ApnAeTcAPOOMTENEM
Inverse fum Inverse Of
Transitive
5 . Domains (intersection)
mmetric
y ) Yenosek
Asymmetri
Reflexive Ranges (intersection)
_ ) Yenosek
Irreflexive

11. Temepsr co3maauM K3EMIUIPBI ATHUX KiaccoB. UTOOBI co3AaTh DK3EMIUIIp Kiiacca
HYXKHO BbIOpaTh BKJIajKy Individuals m Haxate kHonky Add Individuals. ITocie vero Hy>kHO

BBECTH MM 4esioBeka. Jlomyctum mycth OyayT umena MBan, Mapus, Enena, Makcum, Cepreit u
AHHa.

Active ontology = | Entities = | Classes = | Ohject properties = | Data properties = | Individuals by class = | OntoGraf = |

Annatation properties | Datatypes | Individuals = 4 Anna — hitp://myontololgy.orgfamily owl#Anna
Classes | Ohbject properties | Data properties

|Annotati0ns |Usage |

Individuals: Anna M=

Annotations: Anna (2] 0 = ]
+
. ﬁ Annctations

& Elena

& wan

: :::a Description: Anna M= mE § Property assertions: Anna

im

. Sergey Types Object property assertions

O Wenumna B ymeetPoguTens Elena

Same Individual As

Data property assertions
Different Inclivicduals

Megative object property assertions

Megative data property assertions

I[J'IS[ KaXXJ10ro MMC€HM HYXHO 3a1aTb COBeTYIOHII/Iﬁ TUII, T.C. OJId MYXCKHX HUMCH — 3TO
THII ((My)K‘{I/IHa», a JJId XKKCHCKHX — (()KGHH_[I/IHa»

12. Tenepb MBI JOJIKHBI JJIS1 CO3JaHHBbIX UHAWBUAOB IPHU IMMOMOIIN ONPCACIICHHBIX HAMU

poJieli yCTaHOBHUTH Kakue-To cBsizu. IIpeamonoxkum y Enensr y Hac OynyTt poautenu MBan u
Mapus
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Active ontology = | Entities = | Classes = | Ohbject properties x | Data properties x | Individuals by class = | OntoGraf = |

1

Annatation properties | Datatypes | Individuals = 4 Elena — hitp://myontololgy.org/family owl#Elena

Classes | Ohject properties | Data properties Annotations | Usage
|

Individuals: Elena Annotations: Elena (e |1 0= {L]E|
& B
& Amna

& van
& Maria

Annotations

) Description: Elena 1M H ™ = § Property assertions: Elena
& Maxim
. Sergey Types Ohject property assertions
@ Kenums
B ymeeTPoguTenn Maria
Same Individual
<€ Elena x
Different Indivic
Ivan

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

Ok Cancel

CootBercTBeHHO MakcuM u AHs, Hanpumep, OyayT uMeTh B poautensx Eneny u Cepres
13. CoxpaHute Bce U3MEHEHHE, BEIOpaB MyHKT MeHI0 «File / Savey.

14. TTockonbKYy OHTONOTHUS CO3/1aEM HE MPOCTO ISt TOTO, YTOOBI YTO-TO OMHUCATH U TIOTOM Ha
9TO IHOCMOTPCTh. CaMBIM TIJIaBHBIM U CaMbIM HHTCPCCHBIM MCXaHU3MOM B OHTOJIOTUYCCKUX
CUCTEMax SIBJSIETCSl MAIMHBI JIOTMYECKOTO BBIBOJA, TO €CTh 3TO aJrOPUTM, KOTOPBIA yMeeT
BBITIOJIHATE ONICpaliun HHCerHHOHHOﬁ JIOTUKU U TIpA TOMOIIHU KOTOPOI'O MOKHO BBIIIOJJHATD
pa3HbIe JIOTHUECKHEe Omnepalyy. MariHa JJOTH4ecKoro BhIBOJA Ha3bIBaeTcsl pu3oHep. B pemakrope
Protégé cymecTBYIOT HECKOIBKO peaH3alliil PU30HEPOB, YTOOBI OMPEICIUTh ATOPUTM B MEHIO
HYXKHO BbIOpaTh BKIaAKy Reasoner. Ho ams Toro, utoObl OH 3apa0oTall HY>KHO BBITIOJHHUTH
KoMaHIy Start Reasoner, To ecTh MoOcCiie BBITOJHEHHs 3TOH KOMaHIbI PU30HEP MPOAHATH3UPYET
HAIlly OHTOJIOTHIO Ha MPEAMET IEOCTHOCTH U KaKUX-TO MPOTUBOPEUHIA, €CIIM BAPYT B MpoIecce
CO31aHUsI UHANBUI0B NN CBOMCTB MEI HapyHuinujin Kakue-To IpaBujia, TO €CTb B Halleil OHTOJIOTHU
€CTh HEKOTOpbIE MPOTUBOPEUHS, TO PU30HEP JACT HaM 00 ATOM 3HaTh. EciM OHTONOTUS HE SIBIISIETCS
MPOTHUBOPEUUBOIL, TO OH MPOCTO 3aIyCTHT ee. Brimonnute komanmy Start Reasoner.

B pe3ynbraTe y Bac J0JKHO MONTYYHUTHCS CeAyIoliee
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Datatypes | Individuals = 4 Anna — http://myantololgy_org/family_owl#Anna
Annotation properties |Anngtatign5 |Usage |
Classes | Chject properties | Data properties

Individuals: Anna [0 = ] <]
® X

Annotations: Anna

Annctations

_ Description: , 1[I0 H M %] § Property assertions: Anna
Elena
& wan Types = ywceTPoguTenA Sergey
: Maria 0 ek M ymeetPoguTena Elena
Maxim
B cpA3aH Ivan
& sergey

= dividual Az
Same Individual A B cgA3aH Sergey

B ceA3ad Maria
Different Individuals
B ceA3ad Elena

B yeetlNpegra lvan

B yveetllpegra Sergey

B yeetllpegra Maria

B yeetllpegra Elena

B qenAeTcAPe0eHKoM Sergey
B qenAeTcAPe0eHkom Elena
B fenAeTcAlloToMEoM van
B AenAeTcAlloTOMEOM Sergey
B fenAeTcAlloTomiEom Maria

B AgnAetcAlloTomEom Elena

CgoiictBa Object properties, KOTOpbIe BBIZEICHBI KENTHIM IBETOM, — 3TO CBOWCTBA,
KOTOpBIE MBI HE 3a/JIaBaJIN JJIs 3TOTO MHANBHIA M KOTOPHIE OBLIN BEIYHCICHBI PH30HEPOM.

3ananue 1

A) ITocTpouTh OHTOJIOTUUYECKYIO MOJIETh B penakTope Protége, Brimouaronyto He menee 10
KJIACCOB U MOJAKIAaccoB. /[ kaxa0ro kinacca v moJkiacca onpeneauTs 3-4 cBoicTBa-
OTHOIIICHUS U 5-6 CBONMCTB-JaHHBIX.

b) IIpenmeTHast 06;1acTh OHTOJIOTUH BHIOUPAETCS 110 OJJTHOMY M3 TIEPEUUCIICHHBIX BAPUAHTOB (B
cootBeTcTBUU ¢ HOMepoM PO cTyneHTa B CIIMCKE TPYIIIbI):

aBTOMOOMIIH;

CaMOJIETHI;

JKeJe3Has 10pora;

tiropa;

(aya;

WCKYCCTBEHHBIM UHTEIICKT;

MH(OPMAaLIMOHHBIE CUCTEMBI;

MEIUIINHA;

CTPOUTEIBCTBO;

aCTPOHOMUS,

¢usnka;

TypU3M;

CHopT

reorpadus;

BOOPY’KEHHBIE CHJIBL;

HEIBMKUMOCTD;

LNk W=

— e e
SnhALw—o
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17.  peknama;
18.  wurpoBas MHAYCTpHS.

HNHTEepHET-pecypcehl:

l. Bopoiickuit ®@. C. UHpopmaTtruka. DHIMKIONEIUUYECKUN CIOBAPh-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHbIe MH()OPMAIIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJIOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI UCKYCCTBEHHOT'O MHTEJIEKTa; YU4eOHO-METOI. TocoOue. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onp b.B. Undpopmaruka: yuedbnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w/[l: ®enmxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora 6.
IHocTpoenne onTo0rNUYeckoil Mogeau B Protégé. Onpenenenue 3KkBMBaJIEeHTHBIX,
HHBEPCHBIX, TPAH3UTHBHBIX PoJieil (CBOMCTB) U CO3aHNe LeNo4YeK poJieil (CBoicTB)

Heas 3ansaTust — chopMupoBaTh NpEACTAaBICHUE 00 MCIOIB30BAaHUE PA3THUYHBIX
xapakrepucTtuk Object Property B cBS35SX OHTOJIOTHYECKON MOJIenH B cucteme Protége.
3agaum 3aHATHA:
- HN3YUUTH 0COOEHHOCTH ONpeACIICHNA OKBUBAJICHTHBIX, MHBCPCHBIX, TPAH3UTHUBHBIX poneﬁ
(CBOWCTB) M CO3/TaHME LIETIOYEK poJiei (CBOMCTB) B cucteme Protége;
- HAY4YMTbCS pEaM30BBIBATh PA3JIUYHBIC POJU U CO3/1aBaTh IETIOUYKH CBOMCTB B CHUCTEME
Protége.

3ananus 171 BHINOJHEHUS U MEeTOAUYECKHE PEKOMEeHIaluu:
OOBEKTHI U CYOBEKTHI B JIF00ast OHTOJIOTHU B3aMMO/ICHCTBYIO C TTIOMOIIBIO CBSI3U. J[aHHBIC CBS3H

BBICTPAMBAIOTCS C MOMOIIBIO JOTUKU. B penakrope Protégé normka coCTOUT U3 XapaKTepUCTUK
CBOWCTB

Characteristics: hasTcEIMHEMN

Functional
Inverse functional
Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive
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Xapaxrepuctuku Object Property oToOpakaroT 3asiBICHHBIE XapaKTEPUCTUKU ISl BBIOPAHHOTO
CBOMCTBAa OOBEKTA. XapaKTEPUCTUKH OTOOpa)xkaroTcs B BUE cmucka (uaxkkoB. Eciou dmaxok
YCTaHOBIEH JJsi JaHHOW XapaKTePUCTHKH, O5TO O3HAYaeT, YTO HEKOTOpas OHTOJOTHS
3a/IEUCTBYET 3Ty XapaKTEPUCTHUKY.

Functional

3nech DYHKIMOHATBLHOE MOXKHO paccMaTpuBaTh KaK OTHOIICHHUE «OJHOTO OTOOPaKEHHS» B
¢byukun. Ecnu cBoiicTBO aTpuOyTa 00bekTa sBisieTcss GyHKIMOHAIbHBIM (OJHO3HAYHBIM), TO
JUISL DK3EMIUISApA CYIIECTBYET TOJIBKO OJMH 3K3EMILUISP, CBA3aHHBIN C 3TUM aTpUOYTOM OOBEKTA.

Jean 1 Implies Peggy and Margaret

| are the same individual

Oto mpumep B «PykoBoactBe», arpubyr oObekta «hasBirthMother» onpenenser
«pyHKIIMOHATBHBIC» XapakTepucTuku, Torma «Jean hasBirthMother Peggy» u «Jean
hasBirthMother Margaret» moryT comepkaTth 1Ba (akra. PaccyxiaeHue npuBoauT K TOMY, YTO
«[lerrm m Mapraper - oHO u TO ke JuIo». Eciu ecTh npyrue (akTel, yKa3plBalOUIHE HA TO, YTO
[Terru 1 Maprapet He 0JIHO U TO K€ JIULO, 3TO MPHUBEIET K IPOTUBOPEUUSIM.

Inverse Functional

O3HauaeT, 4TO CBOMCTBO, 0OpaTHOE BHIOPAHHOMY CBOWCTBY (HE3aBHCHUMO OT TOTrO, OOBSBIECHO
OHO SIBHO WJIM HET), SIBJSIETCS (PYHKIMOHAIBHBIM. JIpyrUME CIIOBaMH, Il 3TOTO WHAMBHIYyMa
MOJET CYIIIECTBOBaTh He OoJiee OHON BXOASMIEH cBA3M B cBoicTBe. OOpaTuTe BHUMAHUE, YTO
€CITM B Ka4eCTBE BXOJIINX 3HAYCHUN JUISI CBOWCTBA YKA3aHO HECKOJBKO JIUI], TO 3TH 3HAYCHHS
OyayT paccMaTpUBaThCs Kak 0003HAYAOLINE OJIUH U TOT K€ O0BEKT.

Transitive

TpaH3uTHB onpenesseT TPaH3UTUBHOCTh CBOWCTB 0ObekTa. Ha cienyromem pucyHKe NpUBeleH
pUMep, B KOTOPOM IMpeArnoiaraercsi, 4yro atpulyt oObekrta «hasAncestor» MMeeT CBONCTBO
«Transitive».

Matthew

Symmetric

CHUMMeTpHUYHBIA OmpenensieT CUMMETPUI0 CBOMCTB oObekTa. CpeAau 4JIeHOB CEMbH, €CIH Y
MbThio ecTh Opat/cectpa (hasSibling) mo umenn Gemma, y J[>keMMBbI, €CTECTBEHHO, TaKXKe €CTh
opat/cectpa (hasSibling) mo mmenun Matthew. MbI MOXkeM omnpenenuTh, 4TO aTpuOyT OOBEKTa
«hasSibling» sBnIsSeTCS CUMMETPUYHBIM, TOTJIa HaM HY)XHO OOBSBUTH TOJBKO OJIMH (akT, a
JIpyTOil (haKT BOSHUKAET €CTECTBEHHBIM 00pa30M M3-3a «CUMMETPHUI» aTpuOyTa 00bEKTa.
Asymmetric
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YTBepxkKIaeT, UTO BHIOPAaHHOE CBOWCTBO SIBISETCS aCUMMETPUYHBIM. IHTYUTHBHO 3TO O3HAYaer,
YTO €CIIM UHIUBUJ X CBSA3aH C MHAMBHUAOM Yy, TO UHAUBH] Y HE CBSI3aH C MHAMBHUJIOM X IO TOMY
’K€ CBOMCTBY.

AcCHMMETpHIO TaKkXe Jierde MOHATh, Hampumep, aTpuOyT hasChild Henb3s ompenenuts Kak

CUMMETPUYHBIN.
hasChild

2

~-_ hasChild _---~ Matthew

Jean

Reflexive

YTBep)KIaeT, YTO BBHIOPAHHOE CBOWCTBO SBJISACTCS peICKCUBHBIM. Y TBEP)KICHHE O TOM, UYTO
CBOI>'ICTBO ABIISACTCA pe(bHeKCI/IBHI)IM, HpI/IBOl[I/IT K TOMy, qTOo Ka)I(Z[bIﬁ OTZ[@J'II)HBII;'I HHIWUBU]L
CBsI3aH C CAaMUM COOOM Yepe3 3TO CBOMCTRO.

\k-QQW'S‘ ) knows nNoWg

Irreflexive

VYTBepkaaeT, 4To BbIOpaHHOE CBOMCTBO SIBISETCS HEPE(IEKCUBHBIM. Y TBEPKICHHE O TOM, UTO
CBOICTBO siBiIsIeTC Hepe(IEeKCUBHBIM, O3HAUAET, YTO MHIAMBUI HE MOKET OBITh CBSI3aH C CAMHUM
€000 yepe3 3TO CBOKCTRO.

tQFf isMotherp Mo
é}.}g f f \S {\(&
o
> =

Irreflexive ompeeseT HEOTPaKaeMOCTh CBOMCTB 00BEKTa, TO 03HAYACT, YTO CBOMCTBO 0OBEKTA
HC MOXKET OIKCAaTh OTHOIIECHHUS MEKIY CaMUM JK3eMIUIIPOM W caMuM coboi. Hampumep,
isMotherOf.

33}13}[]/[5[ AJISl BBINIOJTHEHUA U METOANYIECCKUE PEKOMECH AN

B naboparopnoii pabote 4 Obu1a co3/1aHa OHTOJIOTHSI POJICTBEHHBIX OTHOIIEHHUH, COCTOSIIIAsI
W3 CBSA3EH «IpelloK-MOoTOMOK». [loaToMy BHavasie naBaiiTe NMpOaHAIM3UPYEM 3TH OTHOIICHHUSX.
[lepBoHAYaTEHO B aHTOJIOTHH OMPEICICHBI OBUTM YeThIPe BUIa OTHOIICHUH win posneld, win Object
Properties, kak OHM Ha3bIBAIOTCS B TEPMHUHAX OHTOJIOTHYECKOTO penakropa Protégé. Oro:
aenaemcsallpeoxkom
aensemcallomomxom
umeemlIpeoxka n
umeemllomomka.
Ecnu mpoaHanu3uMpoBaTh CEMAHTHKY 3THUX OTHOLIEHWH, TO MBI C BaMH ITOMMEM, 4YTO
apisThesl Ipenkam u umerslloTOMKA - 3TO OJTHO U TO YK€ CBOWCTBO MJIM OJTHA U Ta YKE POJIb
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sisgercsallpenkom srsgercslIpenkom
nmeetlloromka nmeetlloromka

sBisieTcsilloroMkoM apiseTcalloroMkoM
umeetlIpenka nmeetlIpenka

HeiictButensHo, eciiu Enena nmeer lBaHa B KauecTBE Mpeaka, TO OJHOBPEMEHHO OHA
ABJICTCA ITIOTOMKOM 3TOI'O K€ MHAWBHIA. HOZ—)TOMy I_IGJIGCOO6p33HO YCTaHOBI/ITB 3KBUBAJICHTHOCTH
CBOMCTB MEXY MPeIKaMH U IOTOMKaMHU.

1. JInst Toro, 4roObl yCTAaHOBUTH IKBHBAJCHTHOCTH HYXXHO BBIOPATh COOTBETCTBYIOIICE
CBOMCTBO, 3aTeM B pazzene Description BeIOpaTh 3HaK + HarpoTuB myHKTa Equivalent To

Active ontology = | Entities = | Classes = | Ohbject properties = | Data properties x | Individuals by class = | DL Query = | OntoGraf = | SPARQL Query x |

Annotation properties |D=t=t1rpes \ Individuals | = ™ pmeetlloTomka — hitp://myontololgy_org/family owl#hasDescendant
Classes | Object properties | Data properties ‘Annotatlons |Usaga |

Obiject property hierarchy: nmee Z1[11H ® = @ Annotations: nmeeTloTomka
s, || i Asserted v

Annctations
V- m owltopObjectProperty rifs-label
V- cBA3AH
l-- umeetllotomka nmeeTlloTomia
- yweetllpeaka
)W AenAeTcAlloTOMKOM
§- M aenaetcallpenkom

[t 1] =fjEs|

Characteris ] [ = W =] § Description: umeeTloToOMKa

Functional
Inverse functional 4 wmeetTloTomka X
v Transitive
=y ] Asserted v
SMDEIE V- owltopObjectProperty
Asymmetric VW caAsan
- ymeeTloToMKa
Reflexive bW nmeetllpenka
b AENACTCAMOTOMEOM
Irreflexive L AEnseTCR Mpezkou|
Inverse Property
oK Cancel
|click Reasoner > Start ressoner | v Show Inferences |

:‘)KBI/IBEUICHI_II/IIO HCO6XOI[I/IMO CTAaHOBHTD IJIs1 BCCX CB$I3€I>1, KaK IMOKa3aHO pHUCYHKE.

perly hierarchy; waeet! loToma

T;I 5 N Asserted

¥ = owl:topObjectProperty
¥ BN cCanlad
uMeaTlloTtoMka = nenAercallpe koM
- pHeeTPebenka
¥ mpmeetlipegra = AnnaeTcAlloTOMKOM
= ymeeTPogurenn = aanaercAPebenwom
¥ mpanaercAlloToMKoM = WwMeaTllpanka
= panaeTcaPebenkon = nHeeTPoanTenn
¥ mmpenaercallpeakon = weeetlloToMKa
= panreTcAPogurenes

2. Ecnu mocMoOTpeTh Ha CXeMy, TO MOXKHO 3aMETHTh 3aKOHOMEpPHOCTh: 4TO eciu VBaH
SBnserca npenkom Enensl, a Enena sBisiercs npeakom MakcuMa, TO COBEPILIEHHO OYEBUIHO, YTO
WBan B TO ke camoe BpeMs sBiseTcs npeakoM Makcuma. A, eciiu Ob1 'y MIBaHa ObL ellie KaKon-To
TIPEIOK, TO OH TOXKE ObI ABJISICS TpekaM Makcuma U Tak Jajee.

38



ssiisgercsallpenkom
nmeetlloromka

sBisiercsilloroMkoM sBristercsalloToMkoM
nmeetlIpenka nmeetlIpenka

To ecTh noHATHE TIpEKA SABISETCS TPAH3UTUBHBIM TO €CTh MPEIOK MOETO MPEIKA SBIISETCS
MOUM TIpeIKOM. Tarxke aHAJIOTHYHO C IIOTOMKaMH. M TakuM 00pa3oM 3TO JODKHO ACHCTBOBATh Ha
HEOrPaHUYEHHOE KOJIMYECTBO YPOBHEW BIOKEHHOCTH.

UroObl 3a1aTh CBOWCTBO TPAaH3UTHBHOCTH, HEOOXOIUMO MOCTABHTH COOTBETCTBYIOIIYIO

rajouky B naHenu Charachteristics
Characteris 2] [ = W] ]

Functional
Inverse functional
v Transitive
Symmetric
Asymmetric
Reflexive

Irreflexive

CpoiictBa wumeetrllotromxka u wumeerllpenka sBISIIOTCS TPaH3UTHBIMM, TaKXKe Kak
seisieTcsl Ipenkom u sBisercsilloromkom. OOpaTuTe BHUMaHKE, YTO JUIsI POIUTENCH W JUTsS IeTeH
CBOMCTBA TPAH3UTHBHOCTH HE YKA3bIBAIOTCS, IOTOMY YTO peOEHOK MOero peOeHKa OYeBHIHO HE
MoM peOeHOK, TakXke, KaK U POJUTEb MOS0 POAUTES - HE MOI POAUTEITb.

3. C npyroii cTOpPOHBI, KaK BbI, HABEPHOE, yIKE JIOTaJAlTUCh, €CTh MOHITHUE BHYKOB, 0a0yIIIeK
U JEQylieK, KOTOpble TOXKE HEIIOXO ObUIo Obl OTpPa3uTh B OHTOJOTMU U JUIi 3TOro OyaeMm
UCIIOJIb30BaTh TaK HA3bIBaEMbIC IICTIOYKU CBOMCTB. BO3bMEM IIIOOBIE TpH WHAWBHUJIA, €CITH MEKITY
HUMU YCTAQHOBJIEHBl OTHOILIEHHS POJUTENb-PEOCHOK, TO LIENOYKAa M3 JABYX TaKUX OTHOILLICHUMN
SIBTISICTCS] SKBUBAJICHTOM OTHOIICHUS 0a0yIITKU/ISAYIIKHA ¥ OTHOIIICHHUS BHYKA.

JlaBaiiTe MOCMOTpPUM, Kak 3TO OTpa3uTh B OHTOJOTMYECKOM peaakTtope. g »Tux nenen
JlaBaiiTe cHavyaja co3/1aauM cBoiictBa umeerbadymiky/lenymky u sBiercsbabymkoit/{emykoii.

[Tockonpky Oalyika/neayiika Toxe SBJSIOTCS MPEeAKaMu, TO JJOTMYHO CO3/1aBaTh JAHHOE
CBOMCTBO Kak BIIOKEHHOE cBoMcTBa uMmeerlIpenka u ssmsercallpenkoMm, mosromy 3aech UX U
CO3J1a/IUM.
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Annotation properties | Datatypes ' Individuals
Classes Object properties Data properties

Object property hierarchy: asnaeTcAllpeakoM ENEmEX
e | el xS Asserted

V- owl-topObjectProperty
V- CBA3aH

»-- . ymeetlloToMKa

v . ymeetllpegxa

. - yneeTbabywrydeaywry
; W wmeeTPoguTens

b B aenaeTcAlloTOMKOM

AR Jensercalpesxow |
- I genaeTcAPoguTenem
B aenaTcAbabywkonlenywkon

He Oyaem pasnuuarh 6alylIKy W AEAyLIKY MO MOMy, TaK Kak 3T0 OyAeT CIeIaHo B
KOHEYHOM HTOre MO TOMY, K KaKOMY KJIacCy MY>KUYMHE WU >KEHIIWHE OTHOCHTCS TOT WJIM MHOMN
uHIMBKA. TO ecTh Ui YIPOIIEHUs] OHTOJIOTMH, HE OyAeM co31aBaTh OTAEIBHYIO POJIb JUIS
0a0yIIIKN ¥ OTAEIBHO JUTA ISTYIIKH, CO3/IaTUM OZHY JIJIsl HUX BMECTE.

4. Jlanee HY»HO OTPEAEIUTH LIETIOYKY CBOMCTB, Yepe3 KOTOpble OyAeT BbIpa’keHa JIaHHOE
cBoiicTBO. Tak Kak 0alymika W JeAylIKa COOTBETCTBEHHO SIBISIFOTCSI POAWTEISIMH POJAWTENCH,
nosToMy uMeTbbabymiky/leyliKy - 3T0 3HaYUT UMETh POAUTENS CBOMX POIUTENEH.

[lepeiinem B okHO Description u 37eCh BHH3Y €CThb pas/iell, KOTOPBI Ha3bIBaeTCS
SuperProperty Of (Chain), kyna u HyXHO T00aBHUThH IIETIOYKY CBOMCTB (BIIOKCHHAsI B CBOMCTBA
nmeerbabyiiky/leaymiky)

Object property hierarchy: nmeeTba0ywwky/le/ 211 S ® X @ Annotations: umeeTbabyLkydenyiwky 0= ] ]
el el ey Asserted w G

Annotation
Y- owl topObjectProperty
V. cBAsaH

- yneetllotomka

V- yneetlpegka

Rl eeTDatywky leaywky

. ymeeTPogurens
-1 aenaetcalloToMKoM
v apnsaetcsallpenxom

‘.. mm BnAeTCAPOINTENENM CharacterisF] IS m X Dsc ription: umeeTbabywkyleayLKy B0 S ]

- W AEnATLCABaGYWKo# e nywKon Functional

= wnveetllpeaka
Inverse functional
Transitive eres Of
Symmetric “@ umeerbaBywiky/leaywky =
Asymmetric

umeeTPoguTenAa o umeeTPoguTena
Reflexive =+ umeetbabywwky/lenywky

Ireflexive

i OK Cancel

SuperProperty Of (Chain)

Taxxe mo6GaBisieM LIEMOUKY M JJIs CBOMCTBa siBieTcsibaOyikoii/lemymikoit
< aBnaTecAbabywkoileayKom X

AenAeTcAPoguTenem o AenAeTcAPoguTenem
-+ ABnATecABabywkoideaylukoi

OK Cancel

5. MoxkeM JIOrH4ecKH TPEIOoI0XKUTh, UTO CBOMCTBA sBisieTcssbaOymkoii/lemymkoit Oyaer
o0patHbIM cBOMCTBY nMeeTbadymiky/lenymky. [ToaTomy HeoOX0aUMO T0OABUTH CIO/Ia HHBEPCHUIO
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Object property hierarchy: ABnATLCZ] M= X @ Annotations: ABNATLCAGAGYLIKOMeayLUIKOH BIEmEE

Ta | S
v = owltopObjectProperty
¥ BN cBAsaH

Asserted »

b ymeetloToMKa

¥ - ymeetllpenxka
- . yneeTbabywky/deaywky
- . yneeTPoaHTENA

b genaercAlloToMKOM

V- aennaercallpeakom
- = qenaeTcAPoguTENeM

Annotations

Characte E1I 5= X

<€ mBnaTbCAbabywkoiileayuxoii

= M

¥ owltopObjectProperty

X

Asserted v

BEEE

blenATscABasywKoRleayuxon

VW cBA3aH
- M 6parCecrpa
- . ymeetlloToMKa
v = ymeetllpegka
I o iceTBaGy Wy leaywy
i B umeerPogurens
- . qenAeTcANOTOMKOM
b . senaercallpegrkom

Functional Equivalent To

Inverse functional I eyl
Transitive B

Symmetric . aenaercalp
Asymmetric

Reflexive uneeTBatyu

Irreflexive

OK Cancel

v Show Inferences

6. ITocne moGasnenus cBoiictB umeerbadymky/lenymky u sBrnercsbaOymikoii/lenymkoi,
HEeo0X0IMMO J100aBUTh HH(OpMaLUIO 0 BHyKax. [l1s1 3Toro B cBoiicTBO MMeeTlIoToMKa nobaBisieM
BJIOXKCHHOE CBOMCTBO MMeeTBHYKa, B CBOMCTBO siBisieTcsAl [oToMKOM — siBisieTcaBHYKOM.

7. JobasisieM CBOCTBY nMeeTBHYyKa 1eTIoUKy

SuperProperty Of (Chain

B ymeeTPebedka o umeeTPebenka SubPropertyOf: umeeTBHyKa

JIst cBOMCTBA SABISIETCIBHYKOM HAIUIIUTE LIETIOYKY CAMOCTOSATEINBHO

8. Terepp HY>KHO CBS3aTh MOHATHS BHYKOB U 0a0yIlIeKk/feayliek, Tak KaKk Ha caMOM Jiefie
ceflyac y Hac OHHM IIOKa JIOTUYECKU HE CBS3aHBI, TO €CTh Y HAC €CTh OTHENIbHAS JINHUS BHYKOB M
oT/eNbHas TuHUA 6a0y1ex/neayek. [ 3Toro HyHO CO3JaTh MEPEKPECTHYIO SKBUBAJICHTHOCTH,
MHaye roBOpsl Hy»KHO IOKa3aTh, YTO UMeTbBHYKa u sBisThcabadymikoit/leayikoii - 3To 01HO U TO
’Ke, TO €CThb DKBMBAJICHTHOE CBOMCTBO. [lodTOMy maBaiite Juisl CBOMCTBa MMeeTBHyKa co3naaum
SKBUBAJICHTHOE  CBOMCTBO  sBNsATbcsbaOymikoit/lenymikoit, a jn1g  sBuaTbcsiBHykoMm -
umeetbabyky/lenymky

9. Jlns mpoBepku Ha OMIMOKM BCEX M3MEHEHHMH, KOTOpbIE BBl BHECIH, HEOOXOIMMO
3anmycTuTh Pusonep. [locie ero 3amycka nosBsTCS BCE CBSA3M, KOTOPbIE BBIYKCISIET MpOrpaMma (OHH

BBIACIICHBI )KGJ'ITBIM). YT00bI MIPOCMOTPCTh KakK IIporpamMma cCAcjajla TOT HIIA HHOM BEIBOJ,
HGO6XO)II/IMO Ha)XXaTb Ha 3HAK BOITPOCa
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< ® family <€ Explanation for Anna nmeetBabywky/leaywky lvan X Bearch...
® Show regular justifications ® All justifications
Active ontology n] e L
: Show laconic justifications Limit justifications to _—
Annatation prope
Classes | Obje Explanation 1 Display laconic explanation
duals: A = IIEE
= Explanation for: Anna umeeTtbabywky egyuky lvan
hd Bi wmeeTPoguTena o umeeTPoguTens SubPropertyOf: nmeetbabywkydepywky NO
ANNa Elena umeetPogurena van ALL
@ Elena Anna umeetPonuTena Elena ALL
& wan
& Maria
@ Maxim Explanation 2 Display laconic explanation
@ sergey
Explanation for: Anna umeeTbabywky Jegyuky lvan MI=EE
Elena umeetPogutena van ALL ‘
wumeeTPoauTena o umeeTPoauTena SubPropertyOf: ABNATLCABHYKOM NO
wmeeTbadywrydenywky EquivalentTo RENATLCABHYKOM NO €
Anna umeeTPogutensa Elena ALL @_
{
! , ! ) €
Explanation 3 Display lacenic explanation ¢
OK >
{

nmeetbabywk

. ymeetbabywkyJeaywky Maria
W AenATLCABHYKOM Ivan

10. Taxoke MpOBEPUTH MPABMIIBHO JIU BBI CACNIAIH CBSI3M MOYKHO ¥ ¢ TioMorb DL 3ampocos
(DL Query)

Hampumep, HyXKHO y3HATh, KTO gBJIIeTCA npeakoM Makcuma. [nst atoro Bo Briaake DL
Query (ecnmu ee HET, TO HYXKHO ee 0ToOpa3uth B MeHI0O Window > Tabs > DL Query) BBenuTe
3ampoc:

"& family (http://myontololgy.org/family.owl) : [C\Users\Alex\OneDrive\dokymeHTsi\family.owl] = O x
File Edit View Reasoner Tools Refactor Window Help

< @ family (http://myontololgy.org/family. owl) ¥ | Search...

Active ontology | Entities x | Classes x | Object properties x | Data properties x| Individuals by class = | DL Query x| OntoGraf x|

Class hierarchy: owl: Thing [ B § DL query: MEE &
3 Asserted ~  Query (class expression)
> @ AenAeTcAlpeakom value Maxim

Execute ~ Add to ontology

Query results
Instances (4 of 4) Query for
®Eiena Direct superclasses
s e Superclasses
®maria )
& sergey Equivalent classes
Direct subclasses
Subclasses
v Instances
Result filters

Name contains

¥ Display owl:Thing

{in superciass results)

¥! Display owl:Nothing
{in subclass results)

Reasoner active v Show Inferences =

CaMOCTOSTENTHHO CHIETalTE 3aMpoc, KTO sIBIISIETCs 0a0yIKoi u Aemynkoil Makcuma
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11. CooTBeTcTBEHHO, YTOOBI OMPENENUTh TONBKO ACAYIIKY WM Tamy, Hago K 3ampocy
T00aBUTH JIOTHUYECKOE BhIpakeHue and 1 ykas3aThb MO

DL query: (1 = W 5

Query (class expression)
AenAeTcAllpeakom value Maxim and MyxyuHa

Execute | Add to ontology

Query results

Instances (2 of 2) Quary for
@ van Direct superclasses
@ sergey

Superclasses
Equivalent classes
Direct subclasses
Subclasses

v Instances

CaMOoCTOSATENHHO ONPENIENTUTE OTJCTIBHO 0A0YIIKY U AeAyIIKYy MakciMa

12. Eciin BHUMATENBHO MOCMOTPETh HA JAHHYIKO OHTOJIOTHIO, TO MOXHO 3aMCTUTH, YTO B
Hell He XBaTaeT OTHOLIEHUH MEXIy OpaThsiIMU U CECTPaMH, TO €CTh 110 BEPTUKAJIN BCE OTHOIICHUS
ceifyac BBICTPOCHBI, a TI0 TOPH3OHTATH WX TMOKa 4To HeT. COOTBETCTBEHHO, HYXKHO JOOABUTH
JTaHHOe CBOMCTBO BO BKiagke Object properties. ITockombky OpaThst U CEeCTpbl HE SIBISIETCS HU
npenKkamMH, HA TIOTOMKaMH, TIO3TOMY HU B OJIHY M3 OTHX pOJIeHl HEe HYXXKHO BKIIOYATh OpaTheB U
cecTep, a Hy’»KHO CJIeaTh OTAEIBHYIO POJIb IOUEPHIOIO OT POJIH CBSI3aH.

Object property hierarchy: 6patCe: 2] 1= M

T e || 25 Asserted v
v —GMItﬂpDDJECIPFDﬂEFIY

L 1op N

B ymeetlloTomKa

B ymeetlpenka

BN spnaercallotomkom
B senaercallpegkom

IockomnbKy Opat/cecTpa - 3TO YelIOBEK, KOTOPHI UMEET OIHOTO M TOTO K€ POJMTENS, TO
HY’KHO YCTaHOBHUTb COOTBETCTBYIOIIYIO IIETIOUKY

< 6parCectpa X

umeetPoguTtens o AenAeTcAPeferKom
-+ bparCecrpa

OK Cancel

43



Kpome TOro, nmanHoe CBOWMCTBO SBJSIETCSl TPAH3UTUBHBIM M CHUMMETPHYHBIM (T.€.
JIBYHAIpaBlIeHHOE OTHOIIIeHHUE). BricTaBiseM 3T mapameTpsl rajouky B maHenu Charachteristics.

13. CaMOCTOATENBHO CO3[ANTE CBOMCTBO CYNPYTH, YCTAHOBUTE COOTBETCTBYIOLIUE CBSI3U
(He 3a0bIBaliTe, YTO TAHHOE CBOMCTBO SIBISIETCSI CAMMETPUYHBIM).

3ananme 1

B onTtonoruu, xkoropas Obuia Bamu pazpabotaHa B J/p 4, 100aBbTe 2-3 CBOWCTBA, YCTAHOBHUTE
CBs3M. 3amycTuTe Pu30oHEp W TpOBEephTe CO3MAAHHYIO OHTONOTHMIO Ha omuOku. Craenaiite
Heckosbko DL 3ampocos.

NurepHeT-pecypcesbi:

l. Bopoiickuit ®@. C. UHpopmaTtruka. DHIMKIONEIUUYECKUN CIOBAPh-CIIPABOYHHUK:
BBEJICHUE B COBpEMEHHble MH()OPMAIMOHHBIE M TEJIEKOMMYHHKAI[MOHHbIE TEXHOJIOTUU B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA; YU4eOHO-METOI. TocoOHe. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. CoGonps b.B. Undpopmaruka: yuebnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w/[l: ®enuxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar

IIpakTnyeckas padora 7.
Pa3paboTka yueOHO# 3KCIIEPTHOI CHCTEMBI

Heap 3anHsaTus — chopMUpPOBATH TMPEICTABICHHWE O pPa3pabOTKe M HUCIOIb30BAHUU
y4eOHON IKCTIEPTHON CUCTEMBI.

3amauu 3aHATHS:

- U3y4YUTh PUMEPHI IOCTPOCHUS IKCIIEPTHBIX CUCTEM;

- HAYYUTHCS CO3/1aBaTh U peAaKkTUpoBaTh 0a3y 3Hanuii IC;
- HAyYHUTHCS PEAIM30BbIBATh M TECTUPOBATH 0a3y 3HAHUU.

3azlamm MJISA BBINIOJIHEHUA H METOAUYECCKHE PEKOMECHAAUN

OkcnéprHas cucréma (DC, aHri. expert system) — KOMITBIOTEpPHAsI CUCTEMa, CIIOCOOHast
YaCTMYHO 3aMEHMTh CHEIHAJIMCTa-3KCIepTa B  pa3pelleHud NpoOJEeMHOM  CUTYallUu.
Cospemennbie DC Hauanu pa3padaTbIBaTbCs MCCIEAOBATENSIMH HCKYCCTBEHHOTO MHTEIIJICKTA B
1970-x romax, a B 1980-x mosyuywim komMmepdeckoe mnoakperuieHue. IIpeamecTrBeHHUKaMu
HKCHEpPTHBIX cHucTeM ObutM mpemiokeHsl B 1832 romy C. H. KopcakoBeiM, co3gaBmmm
MEXaHUYECKHE YCTPOMCTBA, TaK Ha3bIBa€MbI€ «UHTEIJICKTyaJlbHbIE MAIIUHBI», MO3BOJISBIINE
HAXOJUTh PEIICHUs IO 33JaHHBIM YCJIOBUSAM, HallpUMeEp, ONpenesTh Haulojee MOAXOJIue
JIeKapcTBa 1o HaOII0AAeMbIM Y MAI[MeHTa CUMIITOMaM 3a00JIeBaHUS.

B un(popmaTHKe 3KCIepTHBIE CUCTEMbI pACCMaTPUBAIOTCS COBMECTHO ¢ 0a3aMu 3HaHUIA
(6a3a 3nanmit (b3; anrn. knowledge base) B mHdopmaTHke M MCCIETOBAHUSIX HUCKYCCTBEHHOTO
MHTEJUIEKTa — 3TO 0co0oro poaa 6a3a JaHHBIX, pa3paboTaHHAas Ui ONEPUPOBAHUS 3HAHUSMHU.
baza 3HaHMH COJOEPKUT CTPYKTYPHUPOBAaHHYIO HH(OPMAIMIO, MOKPBHIBAIOUIYI0 HEKOTOPYIO
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001acTh 3HAHUM, IS UCMOJNB30BaHUS KUOCPHETHMYECKHM YCTPOHCTBOM (MJIM YEJIOBEKOM) C
KOHKpeTHOH 11enbto. CoBpeMeHHbIe 0a3bl 3HaHUN PabOTaOT COBMECTHO C CHCTEMaMHU IOUCKa
UH(POPMaLINU, UMEIOT KJIacCU(UKAIMOHHYIO CTPYKTYpY (Kiaccupukaius (kiaccuguuupoBaHue)
(ot nat. classis — pa3psia u nat. facere — genathb) — 0COOBIN CITydail IPUMEHEHUS JTOTUYECKON
onepanuu JejaeHus oObema TMOHATHSA, NPEACTABISIOMUN COO0H HEKOTOPYIO COBOKYITHOCTh
JIeJIeHUH (JIeJIeHne HEeKOTOpOro Kilacca Ha BHBI, JEJIeHHE 3TUX BUAOB M T.A.) U Qopmar
Npe/CTaBIeHNs 3HaHUN (IIpeCTaBICHUE 3HAHUH — BOIPOC, BO3HUKAIOMINN B HH(POPMATHKE —
C MOA0OpPOM TPEICTABICHUS KOHKPETHBIX M OOOOIIEHHBIX 3HAHWUN, CBEJACHUN M (HaKTOB IS
HakoIyIeHus u 06padotku nHdopmaru B IBM. I'naBHas 3a1aua B MICKYCCTBEHHOM MHTEIJICKTE
(M) — nayuuTbcsl XpaHUTh 3HAHUS TaKUM 00pa3oM, YTOOBI MPOTPAMMbI MOTJIM OCMBICIIEHHO
00pabaTbIBaTh UX U JJOCTUTHYTh T€M MOA0OHS YETOBEYECKOTO MHTEIIEKTA).

[TomHOLIEHHBIE 0a3bl 3HAHUW COJEPKAT B ce0e HE TOJMBKO (paKTUUECKYI0 MH(OpMaIuio,
HO W TpaBUja BBIBOJA, JOMYCKAIOIIHME aBTOMAaTHUECKUE YMO3AaKIKOYEHHS O BHOBb BBOJUMBIX
(dakTax U, Kak CJEICTBHE, OCMBICIICHHYIO 00pa0oTKy wuH(popManuu. OO0mactb Hayk 00
UCKYCCTBEHHOM HHTEJUIEKTE, H3ydaroliass 0a3bl 3HAaHUH M MeTOJbl padOThl CO 3HAHMAMH,
Ha3bIBACTCS] MHKEHEpPUEH 3HaHMI) KaK MOJIETIN MOBEICHUS SKCIIEPTOB B OMPEIETICHHON 00JacTH
3HAHUHM C MCIOJIb30BaHUEM MPOIENyp JIOTHYECKOTO BBIBOJA M INPHUHATUS pelIeHui, a 0a3bl
3HaHUH — Kak COBOKYIHOCTb (DaKTOB M TMpaBWJI JIOTUYECKOIO BBHIBOJA B BBIOPAHHON
NOpPEeIMETHOW O0JIaCTH JAEATENbHOCTH. B HHCTpYMEHTANbHYIO CHCTEMY BXOAAT TOMHMO
OTIMCAHHOM BBINIE IKCIIEPTHOW OOOJOYKH TpOrpaMma-penakTop 0a3 3HAHWKW © Tporpamma
JIOTUYECKOT0 BBIBOJIA.

Dmanst pazpadomku IKCNEPMHBIX CUCHIEM:

1. Hoenmudghuxayus.

OnpeneneHre y4YyaCTHHUKOB M HUX pOJel B Ipolecce CO3JaHUs M IKCIUTyaTaluu
AKCIEPTHOM CUCTEMBI.

B npomecce co3maHusi IKCIEPTHOM CHCTEMBI MOTYT Y4YacTBOBAaTh CJICAYIONIUE
CHEIUAJINCTBI: MH)KEHEPHl MO0 3HAHUSAM, DKCHEPTHI, MPOrPaMMUCTHI, PYKOBOJAUTENb IPOEKTA,
3aKa34MKu (KOHEYHbIE MoJb30BaTenu). [Ipu peanm3anuu CpaBHUTENBHO MPOCTHIX SKCIEPTHBIX
CHCTEM IPOrPaMMHUCTOB MOXXET M He ObITh. Ponb MHXKEHepa N0 3HAHMAM - BBIY)KMBaHUE
po(ecCHOHANBHBIX 3HAHUM W3 DKCHEPTOB U MPOEKTUPOBaHUE O0a3bl 3HAHUN DSKCIEPTHOU
CHCTEMBI U €€ apXUTEKTypbl. [IporpaMmMucT He0OXOAUM IMpH pa3paboTKe CreHUATU3NPOBAHHOTO
JUISL  JTaHHOM SKCIEPTHOW CHUCTEMBbl MPOTPAMMHOIO OOecredyeHus, KOrjaa IOAXOIAIIEro
CTaHJAPTHOTO (HampuMmep, 00O0JIO0UKH Ul CO3/IaHHsI SKCIEPTHONH CUCTEMBI) HE CYIECTBYET WIIH
€ro BO3MOXKHOCTEH HE I0CTAaTOYHO U TPEOYIOTCS JOMOJIHUTEIbHBIE MOTYJIIH.

B mnponecce skcrulyaTanMu MOTYT IPUHUMAaTh Y4YacTHE KOHEUYHBIE II0Jb30BATEIH,
AKCIEPTHI, aIMUHUCTPATOP.

Ha stom sTamne pa3paboTuuK J0JKEH OTBETUTh Ha CIIEAYIOIINE BOTIPOCHI:

- Kako¥ kitacc 3aa4 JOJKHA pelaTh 3KCIEepTHAsE cucteMa?

- Kak oTi 3a1aun MOryT OBITH OXapaKTEpPU30BaHbI WIIN OIPEICIICHBI?

- Kakue M0HO BBIIENNUTH NO/13a1a4H?

- Kakne ucxonnble 1aHHBIE JOJKHBI MCIIOIB30BATHCS [ PELICHUS?

- Kakue moHATHS U B3aUMOCBSI3M MEXIY HHUMHU HCIIOJIB3YIOTCS MPU PEIICHUU 3a/Ja4du
JKCcIepTamMu’?

- Kakol B UMeeT penieHue, 1 Kakiue KOHLIENIUU UCTIOIb3YITCS B HEM?

- Kakne acniexTsl onbITa 3KCiepTa CyLIECTBEHHBI JJIs PELIEHUS 3aa4uun’?

- KakoBa npupona u 06beM 3HaHUMN, HEOOXOAUMBIX JUISl peIIeHUs 3a1aun?

- Kakue npensrcTBus BCTpeyaroTCsl IPU PELLICHUH 3aaa4?

- Kak a1 momexu MOTryT BIUSThH Ha pelIeHue 3aaau?

2. Konyenmyanuzayus.

Ha sTom sTamne pa3paboTyuk AOKEH OTBETUTDH Ha CIIEAYIOIINE BOIPOCHI:

- Kakue Tvnbl JaHHBIX HY>KHO KCIIOIb30BaTh?

- UTo U3 AaHHBIX 3a/1aHO, a YTO JIOJKHO OBITh BBIBEACHO?
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- UmeroT 11 noji3a1aun HamMEHOBaHUS?

- Imerot u cTparerun HauMeHOBaHUSA?

- merotcs u sicHbIe 4YaCTUYHBIE TUIIOTE3bI, KOTOPBIE IMIUPOKO UCIOIB3YIOTCS?

3. ®opmanuzanus.

4. Peanu3zanus NpOTOTUITHOM BEPCUHU.

5. TectupoBanue.

6. [lepenpoekTUpOBaHKE MPOTOTUITHON BEPCHUU.

Ha3nauenue, 603modxcnocmu u npunyun padomsl 0aiieco6cKoil cmpamezuu OUeHKuU
66160006

baifecoBckasi cTparerusi OIEHKH BBIBOJOB - OJIHA M3 CTpATErwii, MPUMEHSEMBIX IS
OIICHKH JIOCTOBEPHOCTH BBHIBOJIOB (HAMpUMEp, 3aKIIOUEHUH NPOAYKIIMOHHBIX TIPaBWI) B
IKCIEepPTHBIX cuctemax. OcHOBHas wujes O0aleCOBCKOW CTpaTeTHH 3aKIIOYaeTcs B OIEHKE
BEPOSATHOCTH HEKOTOPOTO BBIBOAA C y4eTOM (haKTOB, MOATBEPIKIAIOIIUX HIIA OMPOBEPTAIOIINX
ATOT BBIBOJI.

BeposiTHOCTh  OCylliecTBIIeHHsI HEKOW TrunoTe3bl H mnpu Hamuuuum omnpeneneHHbIX
MOATBEPKIAIOIINX CBUICTENHCTB E BBIUMCIIACTCS HA OCHOBE AlPHOPHON BEPOSITHOCTU ITOM
THIOTE3bI 0€3 MOATBEPKAAIOIINUX CBUETEIILCTB M BEPOSITHOCTEH OCYIIECTBICHUSI CBHICTEIHCTB
TP YCIIOBUSX, YTO TUIIOTE3a BEPHA UITK HEBEPHA.

3uauenuss P(E/H) u P(E/meH), moncraBnennsie B Teopemy baifeca, mMO3BONSIOT
BBIYUCIIUTHh aIOCTEPUOPHYIO BEPOSTHOCTh HMCXOMQ, T.€. BEPOSTHOCTh, CKOPPEKTUPOBAHHYIO B
COOTBETCTBUU C OTBETOM I10JIb30BATENS HA JaHHBIM BOIIPOC:

P(H/E) = P(E/H) * P(H)/(P(E/H) * P(H) + P(E/neH) * P(aueH))

W

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

Ipumep npumenenus 6aiieco8ckoll cmpamezuu OYeHKU 86160008

B skcnepTHBIX cucTeMax JJIi COCTABJICHHS MPOTHO30B TOTO/BI BEPOATHOCTDH OIS Ha
CIIeIYIOIINA IeHb OMpEeNeNsieTcsl C y4eToM TpeX (aKTOpOB: BETEp, BIAKHOCTH, O0JIAYHOCTD (B
neHb HaOmoaeHus). 3a 173 mHsa (M3 HUX 53 MOXKIJIUBBIX) HAKOTUICHBI CTATUCTHYECKUE JTaHHBIC,
MPUBEICHHBIC B TAOIUIIE.

[IpuBenenHble B TabiWlle AAaHHBIE O3HAYAIOT, HANpPUMEp, CIEAYyIOIIee: 3a MepPHOJ
HaOmonenuit (173 nHs) crnabbiit Berep HaOmonancs 71 nenp (71=19+52). B 19 cnyyasx Ha
CJICTYIOIINIA JIEHb TTOT0/1a OblIa 0K/ JIMBOMU, B 52 ciaydasx - 03 0CaIKoB.

B Hexoropelii neHp HabOmIOgaeTCs CcleAyIomas IMOroja: CHIBHBIA BETEp, BBICOKAsS
BIIQXKHOCTBH, 00J1auH0. TpedyeTcst HAaTH BEPOSATHOCTH JOXKJTHBOM IMOTOJIBI HAa CIICTYIOITUH JCHb.
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Konunuectso
Konnuectso cnyyaes
- CAy4YaeB noroapbl
Moroaa B AeHb [OMANNBOM
be3 ocaakos
HabtoAeHUs noroabl .
. Ha cieflyoLmnig
Ha cieayoWunii JeHb
AeHb
Cnabwrit 19 52
Betep YMepeHHbIi 27 44
CunpHbBIH 7 24
Bricokas 35 18
Braxuocts | Cpennsis 12 42
Huskas 6 60
SlcHO 5 83
O6naunocts | Oo6mauHO 8 27
[Tacmypro 40 10

B nmanHOM ciyyae B KadecTBE THIIOTE3 PACCMATPUBAIOTCS COCTOSIHHS IIOTOJABI Ha
cnenyroumii aens: H1 - noxnas, H2 - moroga 6e3 ocagkoB. CBUIAETEIBCTBOM 3/1€Ch SBISETCS
coyeraHue Tpex (pakTopoB, XapaKTEPUIYIOIUX MOTOY B I€Hb HAOIIOACHUS: BETEP, BIAKHOCTD
U 00JayHOCTh (MOXHO CKa3aTh, YTO B JAHHOM CJIy4ae HCIHOJB3YIOTCS TPU CBUAETEIHCTBA);
o6o3naunm 3TH (aktopel kak E1,E2, E3. O6o3naunm HabmomaemMoe coudeTaHue (PakToOpoB
(cunpHBINA BeTep, BHICOKAS BIAXKHOCTh, 00J1a4HO) Kak coObiThe E.

OmpenenuM BEpOSITHOCTH, HEOOXoAWMBIE JUIsi pacdyeToB 1o Qopmyne baiieca.
ATpUOpHBIE BEPOSITHOCTU TUIOTE3 (TO €CTh BEPOSTHOCTU OIS U MOrojabl 0e3 ocalakoB, Oe3
ydera HabJIF0JaeMOTr0 COCTOSIHUS ITOTO/IbI):

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

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

Hab6mronaemoe cBUAECTENHCTBO (COCTOSIHUE TMOTOBI B JACHb HAOMIOJCHMS) MPEACTABISET
co00i1 coueTaHne Tpex COObITHI, HAOIIOJaeMbIX BMECTE: CUIIBHOTO BETPa, BBICOKOM BIaKHOCTH
u oOmayHoctd. CumTas 3TH COOBITHS HE3aBHUCHUMBIMH (TO €CTh CYHTas, HampuMep, 4TO
BJIQKHOCTh HE 3aBHUCHT OT OOJA4YHOCTH, W T.1.), MOKHO HAWTH YCIIOBHBIE BEPOSATHOCTH
CBUJIETENHCTBA MO (hOpMYJie YMHOKEHHS BEPOSTHOCTEH:

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

Haiinem BenuuuHbl, HeOOXOIWMbIE HJs TNPUMEHEHUS (QOPMYIBI  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.

3necw, nanpumep, P(E1/H1)- BeposSTHOCTH TOro, 4yTO B TEKYyIIMH JIEHb HaOIIOgaeTCs
CWIBHBIH BeTep, NMPH YCIOBUH, YTO CICAYIOIMUN JeHb OyaeT MOXKIUIMBBIM. OTa BEIUYHHA
MOKA3bIBAaET, HACKOJIBKO YacTO HaOJIONAeTCs CUIbHBIA BeTep B [IHU, NPEIIICCTBYIOLIUE
JOKIJINBOU IIOTOJIE.

[ToxcraBnsis HailieHHBIE BETUYUHBI B OPMYITy YMHOKEHUSI BEPOATHOCTEH, TOTYUUM:

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

3neck, Hanpumep, BenunuuHa P(E/H1) - BeposTHOCTh HaOII0Aa€MOT0 COCTOSIHUSI TTOTO/IbI
(cMIBHOTO BETpa, BBHICOKOH BIIAXXHOCTH M OOJAYHOCTH) MPH YCIIOBHH, YTO CIEAYIOMIUN ICHb
OyZeT MOXKIJIUBBIM.

[Ipy TTOCTPOCHHHM DKCIEPTHBIX CUCTEM YacTO HCIOJIB3YIOT BEPOSTHOCTHBIA IOIXO/I.
CocraBinsas 6a3y 3HaHUH, IPUMEHSIOT SKCIIEPTHYIO MATPUILY, UMEIOIIYIO CIIEIyIOIIHA BUI:
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HabntooeHua | 3HayeHMe «4a» | 3HayYeHue «HeT»
1 a b
C d
10 S t
Howmepa 1, 2, ..., 10 cOOTBETCTBYIOT BOIIpOCaM 3aJJaHHOW MPEeIMETHOM 0011acTH, OYKBHI a,
b, ..., t B MaccuBe 03HAa4YalOT BO3MOXKHBIC BApUAHTHI OTBETOB. Marpuiia 10KHA COIEPKATh BCE

3HaHUSA KCIIEPTA [0 JAHHOMY IIPEIMETY.

O6nactp 3ampocoB - Ta 001acTh, B KOTOPOM DKCHEPTHAs CHCTEMa JOJDKHA OBITh
AKCIIEPTOM.

Bo3MmoxHBIE BapuaHTBl OTBETOB B JKCIEPTHOM MATpHULE HOCIT BEPOSTHOCTHBIN
xapaktep. Onu 3agatotrcst uucnamu ot 0 10 1. Ecau coObiTHe HaBepHsKa JOHKHO MPOU30MTH, TO
BEPOATHOCTH €ro nosiBieHus paBHa 1. Eciau coObiTHe He MMeeT miaHca MPOU30MTH Koraa-iuoo,
TO BEpPOSTHOCTH ero nossieHus pasHa 0. Eciu ke coObITHe paBHOBEPOSTHO, TO €CTh MOXKET Kak
IIPOU30MTH, TaK U HET, TO BEPOATHOCTH €ro InosiBieHus pasHa 0,5. Bce ocTanbHbIe BO3MOKHBIE
CIIy4au JIeKaT B yKa3aHHOM JIMana3oHe.

[Ipumep:

3aBTpa Oyaer 10xk/1b 3aBTpa JOXkasd He OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55

3agaHus 101 BBINOJHEHHUS M MeTOAUYeCKHe PpeKOMeHIalHu:
3aganue 1
Coznatp npoctyro 0a3y 3HaHui « Tl TeiiMep?y, pemaroniei 3aaady Kiaccuduranuu (C 9eTKOM
JIOTUKOW).

B atoit b3 O6yneT 2 paBHOBEPOSTHBIX UCX0JIA: «TEUMEpP» U «HE TeHMep».

AnpuopHsbie BeposTHOCTH 060oux mcxonoB pasuel 0.5 (P(H) = 0.5), T.e. runorespl, 4To Hayraj
BbIOpaHHBIN YEJIOBEK SIBJISIETCS WM HE SIBISIETCA IeiiMepoM, paBHOBEPOSTHBI (P 3TOM CyMMa
arnpUOPHBIX BEPOSATHOCTEH paBHa 1, T.e. B 0a3e 3HaHUI MPUBEACHBI BCE BO3MOXKHbIE HCXO/IbI).
Kaxxioe yTBepk1eHre YETKO OTHOCUT UCIIBITYEMOIO K OJJHOM M3 3TUX KATETOPHM, T.€. €CIH IS
IIEpBOTO BOIpOCca Ul Ucxona «reiMep» Oyaer 3anuck 1,1,0, To 11 nucxona «He reimep» 3amuch
oyzer 1,0,1.Takum obpazom, Py u Pn muist kaxkioro Borpoca pasHbl 1100 1, 1u60o 0, mpu 3ToM BO
BTOPOM IIPaBUJIE OTU 3HAYECHUS HHBEPTUPYIOTCS (OTHOCUTENIBHO IEPBOTO IpaBuia). ITO
IPUBOJUT K TOMY, YTO MaKCUMaslbHO yBepeHHbIH oTBeT («Touno ma» wnu «ToyHo HeT») Ha
7100011 BOMpoc OJJHO3HAYHO KJIaCCU(PULUPYET MOIb30BATENS KaK reiiMepa Uil He reiMepa (cM.
Ttabnuiy 1).

(ITpumeuanue: He ciexyeT ykaspiBaTh Py m Pn paBHbIMM JIpyr Apyry, T.K. 3TO O3HA4aeT, YTO
JTAHHOE€ CBUJIETEJILCTBO HE BIUSET HA BEPOSITHOCTh UCX0/1a, T.€. OECCMBICIIEHHO €r0 YIIOMUHATB).
[TpencraBum npasuia, ucnoibszyembie DC « Tl refimep?», B BUIE TaOIULIBL.

Taoauma 1
Ne Yr1Bep:xaenue / Bonpoc 3akarovenue /
n/n Hcxon
remmep HE
rermep
1. ThI Urpaeib B KOMOBIOTEPHBIE UTPHI 11O 6 1 00Jiee YacoB B CyTKU | | 0
2. Tl Opocaelb Bce iea paau HOBOM UIpbI 1
3. Ot 3D-action urp y Te0s Kpy>KUTCS TOJIOBa 0 1
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4. ThI HU 32 UTO HE MOTALUIIL CBOM KOMIIBIOTED K IPYTy IS 0 1
OpraHu3ali COPEBHOBAHUH 110 CETH

3. Thl B OCHOBHOM TPATHILb JEHbI'M WIA Ha HOBBI UTPOBOM IUCK 1 0
WIM Ha anrpeis KOMIboTepa
6. To1 He monp3yenibest "Mplmb" B 3D-action urpax 0 1

B ¢dopmare 6a3bl 3HaHMIA JaHHBIE TAOIHIIBI OYIyT 3alMCaHbI B BU/IE BOIPOCOB M MCXOJIOB,
IIPUBEICHHBIX HIDKE.
Bompocsr:
Tl Urpaenb B KOMIbIOTEPHBIE UIPHI 110 6 U GOJIee 4acoB B CyTKH?
Tw1 Opocaeliib Bce 1ena pajid HOBOM UTPhI?
Ot 3D-action urp y Te0st Kpy>kKuTcst rojgona?
ThI HU 32 UTO HE MOTALIUIIb CBOM KOMIBIOTEDP K APYTY AJI OpraHU3al[ii COPEBHOBAHUMN 1O
cetu?
Thl B OCHOBHOM TpaTHILb JE€HbIM WM HA HOBBIM UTPOBOM JAMCK WJIM HA anrpei]] KoMnbioTepa?
Trl He monb3yembes "Mblbio" B 3D-action urpax?
I'eiimep, 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

Ecnu peanuzoBbiBath gannyio b3 B mporpamme «Manast OkcnieptHas Cuctemay, TO OHa
OyZeT BBITIAAETD CIEAYIOIIUM 00pa3oM:

®Qaiin [Mpaska Cnpasxa

@ B M 3 Q Q::’ ‘3}' ﬁ} (1 cTpoka, 1 cTontiey, )
Maponk Ha peLaKTUPOBaHWE | [aponk Ha YTeHKWe |
"Tu redmep™

ABTOp: HBaHOB HBaH

Bonpocu:

Te Mrpaews B KOMNbWTEpPHHE WIPW NO 6 W 604€e YACOB B CYTKW?

Tu 6pocaeus BCe feAa panM HOBOH Mrpu?

07 3D-action wrp y Tees KpYyxuTCs rososa?

T HM 32 UTO He NOTauWub CBOW KOMANLRTEP K APYry AAA OPraHW3aUWK COPEBHOBAHH
T B OCHOBHOM TPaTHUb AEHbIM MAM HA HOBBA WIPOBOW AMCK, MAW HA anrpedn KoMn
Te He noAb3yewbcs ““muuwbk’” B 3D-action urpax?

re#wvep, 6.5, 1,1,06.5, 2,1,6.5, 3,0,6.5, 4,6,6.5, 5,1,8.5, 6,0,0.5
He re#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,8,0.5, 6,1,0.5

3aganue 2

3arpysure B nporpammy «Mamnas DkcneptHast CucteMa» M U3y4uTe IpUMepsl u3 nanku «basel
3HaHui». Ha ocHOBaHME pacCMOTPEHHBIX MPUMEPOB MONPOOYHTE COCTaBUTH cOOCTBEHHYIO b3,
CBSI3aHHYIO C Balllel MpodecCHoHaNbHOM NesITeIbHOCTHIO.

Pexomenayemas iureparypa:

IlepeyeHb OCHOBHOM JINTEPATYPbI:

l. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTennekryanpHble CUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeOHoe nocodue / C.B. Ilanbemos. - Camapa : [ToBomkckuid
rOCYJJapCTBEHHBIM YHUBEPCUTET TEIeKOMMYHUKaIMil u uHdopmatuku, 2022. - 195 c. - Kuaura
Haxonutcs B 6azoBoii Bepcun DbC IPRbooks.
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2. CeicoeB, /I. B. BBenenue B TEOpHIO MCKYCCTBEHHOTO HMHTEIUICKTa : ydeOHOE
noco6ue / JI. B. Ceicoes, O. B. Kypurnra, J{. K. [Ipockypun. — Mocksa : At [Tu Ap Menaua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrponHbli // Ludposoii
00paszoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108282.html

IlepeyeHb 10MOIHUTEIBHOM JIUTEPATYPHI:

l. ABepuenkoB, B. M. Cucrema ¢opmupoBanus 3HaHuii B cpene VHTepHer :
Monorpadus / ApepuenkoB B. WM. - BpsHck : BpsHckuil rocynapcTBEHHBIH TEXHUYECKHA
yHuBepcureT, 2022. - 181 c. - Kuura naxoaurcs B 6a3oBoit Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. N. CucreMbl HMCKYCCTBEHHOIO HHTEIJIEKTa : y4yeOHoe mocobue :
[16+] / C. W. [1aBnoB. — Tomck : Tomckuit rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIPaBICHUS
u paguodnekTpoHuky, 2021. — Yacte 1. — 175 ¢. — Pexxum gocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. Ceprees, H. E. CucteMbl HCKYCCTBEHHOTO UHTEIUIEKTA : yueOHOoe mocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOx#b1i1 dhenepanbubiii yausepcurert, 2018. — Yacts 1. — 123 c. :
cXeMm., Wi, Tabn. — Pexum mocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&i1d=493307

4. Cotnuk, C. JI. IIpoekTHpoBaHUE CUCTEM HUCKYCCTBEHHOT'O MHTEIJICKTa : yueOHoe
nocob6ue / C. JI. Cotnuk. — 3-e u3g. — Mocksa : HTepHeT-YHuBepcuter MHbopManmoHHbIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Tekcr : snextponHsiii // Ludposoit o6pazoBarensHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102054.html

NurepHeT-pecypcesbi:

l. Bopoiickuit ®@. C. UHpopmaTtruka. DHIMKIONEIUUYECKUN CIOBAPh-CIIPABOYHHUK:
BBCJICHHE B COBPEMEHHBbIE HWH(POPMAIMOHHBIE M TEICKOMMYHUKAIMOHHBIE TEXHOJOTHH B
tepmuHax u (akrax. - M.: OUIMATIIUT, 2006. - 768 c. — HoctymHo: http://physics-for-
students.ru/bookpc/informatika/slovar.zip

2. MBaHOB B. OcCHOBBI UCKYCCTBEHHOTO MHTEJUICKTa -
https://libtime.ru/expertsystems/osnovy-iskusstvennogo-intellekta.html

3. Pomanos I1.C. OcHOBBI HCKYCCTBEHHOT'O MHTEJIEKTA; YUeOHO-METOI. Tocooue. —
http://www.studfiles.ru/preview/2264160/

4. Caiir OcHOBBI nn —
https://sites.google.com/site/osnovyiskusstvennogointellekta/

5. Co6onps b.B. Undpopmaruka: yuedbnuk/ b.B. Cobons [u ap.] — U3n. 3-e, nonons.
u nepepab. — PocroB w//l: ®enuxc, 2007. - 446 c. — JlocrymHo:

http://physics-for-students.ru/bookpc/informatika/Sobol.rar
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1. OO0mue moJI0KeHU s

CamocrosTenbHass pabora — IUIaHMpyeMas yueOHas, Yy4yeOHO-HCClIeoBaTeNlbCKasl,
HAYYHO-HCCIIEIOBATENbCKAst paboTa CTyIEHTOB, BEITIOJIHsAEMAs BO BHEAYAUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJ@HUI0 M TP METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HETIOCPEJICTBEHHOTO y4YacTHs (NPU YaCTUYHOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTells,
OCTaBJISIOIIEM BeIyIYIO POJb 32 PabOTOH CTYACHTOB).

CamocrositensHas padota crynentoB (CPC) B BY3e sBnsercs BaXHBIM BUIOM YIeOHOU
Y Hay4HOMU JEATeIbHOCTU CTY/ACHTA.

K 0CHOBHBIM BHIaM CaMOCTOSITEIbHOM pabOTHI CTYIEHTOB OTHOCSTCS:

— (dopmupoBaHME U YCBOCHHE COJICP)KaHMsS KOHCIEKTa JIGKIMH Ha 0ase
PEKOMEH/IOBAaHHOM  JIGKTOPOM  y4eOHOH  JuTepaTypsl, BKIOYas  MHPOPMAIMOHHBIC
00pazoBaTelbHBIE PECYPCHI (ACKTPOHHBIC YUCOHUKH, dJIEKTPOHHBIC OMOIHMOTEKH | JIp.);

— HaNMCcaHWe JOKJIAJIOB;

— IOJrOTOBKA K CEeMHUHApaM, MPAKTHUECKUM U J1a00paTOpHbIM padoTam, UX oopMIICHHE;

— COCTaBJICHUE aHHOTHUPOBAHHOTO CIIMCKA CTAaTEdl M3 COOTBETCTBYIOIIMX >KYPHAJIOB IO
OTpacisiM 3HaHUH (IIeAAroruuecKux, ICUXOJIOrMYECKUX, METOIMYECKUX U JP.);

— BBINIOJIHEHHE YUEOHO-NCCIIE0BATENILCKUX PadOT, MPOEKTHAS AEATEIbHOCTD;

— MOATOTOBKA MPAKTHYECKUX Pa3padOTOK M PEKOMEHIANWH M0 PEUIeHHI0 MpoOIeMHOM
CUTYalUH;

— BBINOJHEHUE JOMAIIHUX 3aJlaHUi B BUJAE pEIIEHUs OTIACNbHBIX 3a/1a4, MPOBEICHUS
TUTIOBBIX PAcYeTOB, PACYCTHO-KOMITBIOTEPHBIX M WHAWBUIAYAIBHBIX pabOT MO OTICIbHBIM
paszenaM cCoaepXKaHus AUCIUIUINH U T.JI.;

— KOMIIBIOTEPHBIM TEKYIIUH CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AJIEKTPOHHBIX 00YUAIOMIUX U ATTECTYIOLINX TECTOB;

— BBINIOJIHEHHE KYPCOBBIX PaldoT (MPOEKTOB) B PaMKax TUCIMILIMH;

— BBINIOJIHEHHUE BBITYCKHON KBAMH()UKAMOHHOW PabOTHI U JIp.

MeTtoauka OpraHu3ali CaMOCTOSTENbHONW pabOTHl CTYJIEHTOB 3aBHCHUT OT CTPYKTYpHI,
XapakTepa W OCOOCHHOCTEW HM3y4aeMOW JHMCIUIUIMHBI, 00beMa YacoB Ha €€ W3ydeHHe, BHIA
3aJJaHUN JUISL CaMOCTOSITENIbHOW paboThl CTYJEHTOB, MHAWBUAYAIbHBIX KaueCTB CTYICHTOB U
YCJIOBHH Y4eOHOU eATeTLHOCTH.

[Iponiecc opraHuzanMu CaMOCTOSTENBHONM paboOThl CTYJIEHTOB BKIIOYaeT B cels
CJICYIOIIHE ITAITBI:

® TIOATOTOBHUTEIBHBIN (ONpeeNieHHe IIeJeid, COCTaBICHHE IPOrPaMMbl, MOJITrOTOBKA
METOAMYECKOTO 00ECTIeYeHHUs, TIOATOTOBKA 000PYAOBaHMUS);

® OCHOBHOM (peanu3anusi IpOorpaMMBbl, UCTIONB30BaHUE NMPHEMOB ITOMCKa MH(OPMAIIHH,
YCBOGHHSI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUPOBAHHE pPE3yJIbTATOB,
camMoopraHu3zanus nporecca padoTsl);

® 3aKITIOYUTENFHBIN (OllEHKA 3HAYMMOCTH W aHAJIM3 PEe3yJbTaTOB, MX CHCTEMAaTH3aIHs,
orneHka A((EeKTUBHOCTH TPOTpaMMbl M TPUEMOB pabOTHI, BBIBOABI O HAINPaBICHHIX
ONTUMH3AIHH TPYIA).

2. Ilesasb u 3a1a4u caMOCTOSATeIbHON PadoThI

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSITCS (POPMUPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl ANl MPHOOpETEeHUs: 3HAHWN, HABBHIKOB U BO3MOXXHOCTH
OpraHu3aIy y9eOHOW M HAyIHOU NesATeIBHOCTH. L{ebo0 caMOCTOSATENbHON paOOThI CTYICHTOB
ABIIIETCS OBJaJieHne (PyHIaMEHTaIbHBIMU 3HAHHUAMH, NPOPECCHOHATIBHBIMU YMEHUSMHU U
HABBIKAMHU  JICATEIBHOCTH IO TMPOQPWI0, OMBITOM TBOPYECKOHW, HCCIIEI0BATEIHLCKON
JIeATEIbHOCTH. CamocTtosTenbHas ~ pabota CTYJICHTOB CHOCOOCTBYET  Pa3BUTHUIO
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CaMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEIICHUIO
mpo0seM yueOHOTO U TPOo(HeCCHOHATFHOTO YPOBHS.

3agauamu CPC sgBusgroTcs:

e CcHuCTeMaTHU3alMs W 3aKpeIUICHHE TONYYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUUECKUX YMEHUHN CTYJCHTOB;

e yrIyOJieHUE U PacIIMPEHHE TEOPETUIECKUX 3HAHUM;

e (OopMUpOBaHHME YMEHHH HCIONB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO U CHEeIMATbHYIO TIUTEPaTypy;

® pa3BUTHE IO3HABATEIbHBIX CIIOCOOHOCTEH U AKTUBHOCTU CTYJEHTOB: TBOPUYECKOMN
WHUITUATHBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

e (OpMHPOBAHHE CAMOCTOSITEIbHOCTH MBIIUICHHS, CIHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpeaIU3aIiu;

® DPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® HCIIOJIb30BAHHME MaTepuasia, COOPaHHOTO U IMOJYYEHHOI'O B XOJ€ CaMOCTOSTEIbHbBIX
3aHATUA HA CEMHHApaxX, Ha TNPAKTHYECKUX U JAOOPATOPHBIX 3aHATHIX, TPU HAIUCAHUH
KypPCOBBIX U BBIIYCKHOM KBaTM(PUKAIIMOHHON padoT, 118 3(PPEeKTUBHOM MOATOTOBKH K
WUTOTOBBIM 3a4€TaM U YK3aMCHAM.

3. Mopsaa0oK BBIMOJTHEHUS CAMOCTOSITEIbLHON PaGoThI
3.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHOU Tumepamypou

[Ipu pabote ¢ KHUTON HEOOXOAMMO MOAOOPATH JIUTEPATYPY, HAYUUTHCS TPABHILHO €€
YUTaTh, BECTH 3anmucH. [t moadopa iuTepaTypsl B OMOIMOTEKE UCIONB3YIOTCS auaBUTHBIN U
CHUCTEMAaTUUYCCKHI KaTaIOTH.

BaxHO IOMHUTB, YTO pallMOHAIbHBIE HABBIKM pabOThI C KHUIOM - 3TO Bcerga Oosbluas
9KOHOMHA BPEMCHHU U CUJL.

[TpaBunbHbBIE 1mOAOOp Y4YEOHUKOB PEKOMEHJIYETCs MpernojaBaTesieM, YHUTAIOLUM
JEeKIMOHHBIN Kypc. HeoOxoanmasi nmutepaTypa MOXKET OBITh TakXKe yKa3aHa B METOAMYECKHX
pa3paboTkax Mo JaHHOMY KypCy.

N3ydas maTepuan no y4eOHHKY, CIEAYET NMEPEXOJUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
1ocjae MpPaBUIBHOIO YSACHEHMS NpPEIbIAYIIEero, ONUChIBas Ha Oymare BCE€ BBIKIAIKU U
BBIYUCIICHUA (B TOM YHCJIC TC, KOTOPBLIC B yqe6HHKe OMMyHICHbI MJIM Ha JICKOWW OaHbl JJIA
CaMOCTOSITEJIBHOTO BBIBOJIA).

[Tpu n3ydenun m000H AUCIUILTUHBI OOJBITYIO U BXKHYIO POJIb UTPAET CAaMOCTOSTENIbHAS
MHMBUyalbHas paboTa.

Ocoboe BHUMaHHE ClIeyeT OOpaTUTh Ha OIpE/esIeHHEe OCHOBHBIX MHOHSATHH Kypca.
CtyneHT noykeH NoApoOHO pa3OupaTh MPUMEpPHI, KOTOPbIE MOACHSIOT TaKue ONpeAeieHUs, U
YMETb CTPOUTH AHAJIOTMYHBIC TMPUMCPBI CAMOCTOATCIIBHO. HY)KHO I[OGI/IBaTI)CSI TOYHOI'O
NOpPEJCTaBICHUs O TOM, 4YTO H3ydaeulb. [lone3HO cOCTaBIATH OMOpPHBIE KOHCIEKTHL Ilpum
M3YYCHHH MaTepuaia Mo y4eOHUKY TOJIE3HO B TETpaau (Ha CHEIHUAILHO OTBEIACHHBIX ITOJISX)
JIOTIONIHATh KOHCHEKT JeKnuid. Tam jxe cieayeT oTMedaTh BONPOCHI, BBIACIEHHBIE CTYIEHTOM
JUIsl KOHCYJIBTAllMH C IIPETIOAABATENIEM.

BbIBO/IBI, 1TOSTyUEHHBIE B pe3yJIbTaTe U3yUEHHsI, PEKOMEHIyeTCSl B KOHCIIEKTE BBIIEIATD,
yTOOBI OHU IIpU NMEPCUYUTBIBAHUU 3amucen JTydymie 3aliIOMUHAINCh.

OnbIT MOKa3bIBa€T, YTO MHOTUM CTYJIEHTaM IOMOTaeT COCTaBJICHHME JINCTa OMOPHBIX
CUTHAJIOB, COJIEPKAIETO BaKHEHIINE U HanboJjee 4acTo ynorpedisieMbie GOpMyIIbl U MTOHATHS.
Takolf JTUCT MOMOraeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE MOJOXKEHHUS JIEKIUHU, a TAKKe MOMKET
CIIYKUTb ITOCTOSHHBIM CIIPABOYHHUKOM JJId CTYACHTA.

YreHre Hay4yHOro TEKCTa SBISETCA YacThiO MO3HABATENbHOU JesTenbHOCTH. Ee nenp —
M3BIICUCHHE U3 TEKCTa HeoOxomuMon uHpopmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIHM
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coOCTBEeHHAasi BHYTPEHHSSI YCTAHOBKA MpPU OOpAIlEeHUU K TEUATHOMY CIIOBY (HAWTH HY>KHBIE
CBCJCHUA, YCBOUTH I/IH(l)OpMaHI/IIO IMMOJIHOCTBIO WMJIM YaCTHUYHO, KPUTHYCCKHN IPOAHAIU3UPOBATH
MaTepuai 1 T.I1.) BO MHOTOM 3aBHCHUT 3()()EKTUBHOCTh OCYIIIECTBISEMOTO JEHCTBUS.

Briensitotr uemasipe ocrnognvie ycmanosku 6 umeHuu Hay4Ho20 meKcma:

nHGOPMAITMOHHO-TIOMCKOBBIH (33a/1a4a — HAWTH, BBIICTUTH HCKOMYIO HH(OPMAIIHIO)

yCBauBaromas (yCI/I.]'II/ISI YUTaTC/IA HAIpaBJICHBI Ha TO, yTOOBI KaK MOJKHO IOJIHEE
OCO3HATh W 3allOMHUTh KaK CaMU CBEJCHMS HU3JlaraéMbleé aBTOPOM, TaK U BCIO JIOTUKY €ro
paccykJIeHui)

AQHAJIUTUKO-KPUTUYECKasl (UUTATENlb CTPEMUTCS KPUTUUYECKU OCMBICIUTh Marepua,
[IPOAHAIU3UPOBAB €r0, ONPEIETINB CBOE OTHOIIEHHE K HEMY )

TBOpYECKasi (CO3/1aeT y YMTATENsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPABHOM
MYHKT JJIs1 CBOMX paccykKJeHuil, kak oOpa3 A AeHCTBUS 10 aHAJIOTUU U T.II. — UCIIOJIb30BaTh
CY)KIEHHUSI aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONoJeHUs, pa3padOTaHHYI0 METOJHUKY,
JIOTIOJTHUTH WX, TIOJIBEPTHYTh HOBOM MIPOBEPKE).

OcnogHule 6U0bl CUCTEMAMUIUPOBAHHOU 3ANUCU NPOUUMAHHO2O0!

AHHOTHpOBaHHE — TIpeleJbHO KpaTKOe CBA3HOE OMNKMCAHUE IPOCMOTPEHHOM WIn
MPOYMUTAHHON KHUTH (CTAaThH), €€ CO/IePKaHMsl, UICTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanue — KpaTKas JIOTWUYEeCKash OpraHu3alus TEeKCTa, pPacKpbIBaroLias

CoJiep’KaHUE U CTPYKTYPY U3y4aeMOro MaTepuaa,

Te3upoBaHne — JaKOHMYHOE BOCIPOM3BEICHHE OCHOBHBIX YTBEPXKACHHH aBTOpa 0Oe3
npuBJeueHUs (pakTUIeCKOro Marepuana;

[{uTpoBaHue — TOCIOBHOE BBIMHMCHIBAHUE W3 TEKCTa BBIICPKEK, U3BJICUEHUH, Haubosee
CYILIECTBEHHO OTPAXKAIOIIMUX Ty WIA UHYIO MBICIIb aBTOPA;

KoHcriekTupoBaHMEe — KpaTKoe M TMOCIENOBATEIbHOE H3JIOKEHUE COJACpPKAHUSA
IIPOYUTAHHOTO.

KoHCHeKT — clIoKHBIN croco0 U3I0KEHHsI COJEpKaHUS KHUTH WIH CTaThU B JIOTHYECKOM
nocienoBaTenbHOCTH. KOHCIEKT akKyMylupyeT B cebe IpeablayIiyue BUAbI 3al1CH, TO3BOJISET
BCECTOPOHHE OXBATUTH COJIEpPKaHNE KHUTH, cTaThu. [I03TOMY yMeHue cocTaBiIsATh IJIaH, TE3UCHI,
JIeNIaTh BBIMUCKYU U IPYTHe 3alMCH ONPEENIAET U TEXHOJIOTHIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no cCOCMAasiIeHUu0 KOHCNeKma.:

1. BHUMaTenbHO NPOYUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEpAType HEMOHSATHBIE
ciosa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIEC JaHHBIE Ha MOJISI KOHCIIEKTA;

2. Bolaenute riaBHOE, COCTAaBbTE IUIAH;

3. Kpatko cdhopmynupyiiTe OCHOBHBIC TOJIOKEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA;

4. 3aKkOHCHEKTUPYWTE  MaTepuall, 4YeTKO  cieaysd  MyHKTam  IuiaHa.  Ilpum
KOHCIIEKTUPOBAHUU CTapalTECh BBIPA3UTh MBICIb CBOMMH CJIOBAaMHU. 3allUCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe HUTaThl. LIUTHPYSI, yUUTHIBAalTE JTAKOHUYHOCTH, 3HAYUMOCTb
MBICITH.

B Texcre KOHCIEKTa KeJlaTeNnbHO NPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHUSA, HO U UX
nokazatenbeTBa. [Ipu odopmieHHH KOHCIEKTa HEOOXOJUMO CTPEMUTHCS K €MKOCTH Ka)J10To
npeuiokeHus. MBICIM aBTopa KHUTHM CIEAyeT U3jaraTb Kparko, 3a00TsICh O CTHIE U
BBIPA3UTEILHOCTH HAMMMCAHHOTO. YHCIIO TONOJHUTENbHBIX 3JIEMEHTOB KOHCIEKTa JOJIKHO OBbITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alMCH  JIOJDKHBI  paclpeleNarTbCss B ONpeleeHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOIIEH JOTMYECKOM CTPYKType NMpou3BeacHMs. [[ns yrouHeHus u
JIOTIOJTHEHUSI HE0OX0IMMO OCTaBJIATh MOJIS.

OBnazneHre HaBbIKAMU KOHCIIEKTHPOBaHUs TPeOYyeT OT CTYyJEHTa LEeJeyCTPEeMIICHHOCTH,
MOBCEIHEBHOM CaMOCTOATEIBbHOM padoThI.

Bonipocs! 1Jisi codeceoBaHUsI IO CAMOCTOSITEILHO M3YYeHHOI JTUTEpaType
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l. Kpartkast uctopust uckyccrBeHHoro uHrteuiekta (MW), MammHbl U MHTEIIEKT.
OcHoBHbIE HanpaBJeHHs ucciaenoBanuil B oomactu UU.

2. WHTeuiekTyanbHble  CUCTEMBbl  OOIINEHUS: CHUCTeMbl  OOpabOTKH  TEKCTOB
€CTECTBEHHOTO SI3bIKa, CCTEMbI 00yuYeHHs ¢ 0a3aMM JaHHbBIX, TUAIOTOBbIE CUCTEMBI PEIICHUS
3aj1ay, CUCTEMbI pEUYEBOT0 OOIICHHUSI.

3. Pa3paboTka ecTecTBEHHO-S3BIKOBBIX HHTEp(ENHCOB M MaIIMHHBIA TEPeBOJ C
OJIHOTO SI3bIKa Ha JIPYTOM.

4. WuTennextyanbHble poOOTHI.

5. OOyuenue u caMoo0y4YeHHe, HICKYCCTBEHHbIE HEHPOHHBIE CETH.

6. 3aa4yn pacrio3HaBaHUs 00pa3oB.

7. WHTennexTyanbHbple UTPbl U MAIMHHOE TBOPYECTBO.

8. [IpenacraBnenue 3amady M CTpaTerMy IOMCKAa HMX pEHIEHUS B IPOCTPAHCTBE

COCTOSIHUH (ITOUCK B TIYyOMHY M IIMPHHY, CIENOW U 3BPUCTUUYECKUN MOUCK, MOMCK HA UIPOBBIX
JIEPEBbSIX, MUHUMAKCHBIN alropuTM™, albda-6eTa aaroputM u ap.).

9. [IpencraBnenne 3HaHMKA - IeHTpaidbHas mnpobiema WMU. Ilpouemypnas wu
neknapatuBHas nHpopMmanus. [lepexom o 00pabOTKM JaHHBIX K ONIEPUPOBAHUIO CO 3HAHUSMH.
10.  OrnuuurenbHble  OCOOCHHOCTM ~ 3HAHUM ~ OT  JIaHHBIX: BHYTPEHHSA

MHTEPIPETUPYEMOCTh, CTPYKTYPHUPOBAHHOCTbh, CBA3HOCTh, aKTUBHOCTh. ba3sl 3HaHni. HeueTkue
Y HETOYHBIE 3HAHMUSL.

1. OTtkpeiTocTh 3HaHul B cucteMax M. OcHOBHBIE METOIBI TPHUOOPETCHUS 3HAHUIA.
WHxeHepus 3HaHUM.

12. OCHOBHBIE MOJIENN TIPEICTABIICHNS] 3HAHUM.

13. @dopManbHble JIOTHUECKHME MOJETH MpejacTaBieHus 3HaHuid. IIpobiema
ITOHUMAaHUS €CTECTBEHHOTO S3bIKA.

14. CeteBble MOJENU MpEACTaBICHUS 3HaHUN (ceMaHTHueckue cetn). OToOpakeHue

MHO’K€CTBa HH(OPMALIMOHHBIX €IUHUI] BO MHOXECTBO THUIIOB CBsI3€i Mexkay HUMU. OTHOIIEHUS
TUNA «a0CTPAaKTHOE-KOHKPETHOE» U «IIeJI0e-4acTh». Mepapxus Haclie0BaHUs.

15. ®peliMoBbIe MOJIeNH TIpecTaBieHus 3HaHuU. [lonsaTus gpeiima, TepMUHAIBHOTO
ciota, npotoppeiima. Mms ¢pelima U uMs cioTa, 3HAYEHUE CIIOTa W TUN JAaHHBIX CIOTA.
OperMbI-IK3eMIUIIPbl. MeXaHu3M Hacae 0BaHMs.

16.  IlpomykunoHHass MOJeENb IpeacTaBieHUs 3HaHWi. Cuctembl npoaykuuid. basa
3HaHu# (0a3za pakTOB U MpaBHII).

17.  Pabouas mamsTb. MexaHHU3M BbIBOJA: MpsiMast U 0OpaTHast LEMOYKa pacCy K ICHHH.

18. JlocTonHCTBa M HEJOCTATKU MPOAYKIIMOHHON MOJEIU PEACTABICHUS 3HAHUU.

19.  MHTerpupoBaHHbIE MOJAEIW IPEACTABICHUS 3HAHWUW. S3bIKM IpencTaBiIcHUS
3HAHU.

20.  OOmas xapakTepuCTHKa MPOTPAMMHBIX CPEJCTB JJIS Pa3pabdOTKU U pean3aiiuu
cucteMm M. TpebGoBanus k nporpaMMHOMY obecrieueHuto cuctem M.

21.  HHcTpyMmeHTanbHBIE CpEACTBA A co3naHus cuctem UU.

22. [Tonstue skcneptHoit cuctemsbl (DC). HasHaueHue, mpUHIUIBI MOCTPOCHUS U
oOnactu npumenenust 9C. Opranusanus 3Hanuit B 9C.

23. Bunet OC wm Tunbel pemaeMblx MMM 3aaad. MHCTpyMeHTanpHBIE CpeAcCTBa
pa3paboTtku IC. OO60I0YKOBEIE CpecTBa co3AaHusI MPOTOTUMOB DC.

24. ['ubpunasie norudyeckue u Moaenupytonme IC, 3C Ha 6a3e HEUETKOW JIOTHKH.
WuTtemiextyanbable HHGopMarmonHsie OC.

25. CTpyKkTypHast cXxema, OCHOBHBIE KOMIIOHEHTBI, apXWUTEKTypa H PEKHUMBI
ucnosap3oBanus JC NpoIyKIMOHHOIO THIA.

26. OcHosHble 3Tarbl pazpadbotku IC. Kuznennsiit nuki 9C.

27.  SI3pIku mporpaMMUpOBaHus Ui pemenus 3agad M.
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3.2. Memoouueckue pekomeHOayuu no NOO20MOBKe K NPAKMUYECKUM U 1aO0pamopHuIM
3aHAMUAM

st TOro 4TOOBI MPaKTHUYECKUE W JTAOOPATOPHBIC 3aHATHUS MPHUHOCHIN MaKCHMAIbHYFO
MOJIb3y, HEOOXOJUMO TIOMHMTH, 4YTO YHpPaXXHEHHWE U peIIeHHe 3aJad MPOBOAATCA IO
BBIUUTAHHOMY Ha JIEKIUSIX MaTepualy M CBs3aHBl, KaK TpPaBUIO, C JETATBHBIM pa3zdopom
OTJICNIBHBIX BOIIPOCOB JIEKLIMOHHOTO Kypca. ClieyeT MOAYEpKHYTh, YTO TOJIBKO MOCJIE YCBOCHUS
JIEKIIMOHHOTO MaTepHaia ¢ OINpPEeICHHOW TOYKH 3peHHs (2 MMEHHO C TOW, C KOTOpPOW OH
M3NIaraeTcs Ha JEKIHUAX) OH OyJIeT 3aKpeIUIAThCs Ha MPAKTUYCCKUX 3aHATHUAX KaK B pPe3ylbTaTe
00CYX/IeHUSI ¥ aHaJIn3a JICKIIMOHHOTO MaTephaia, TaK W C TIOMOIIBIO PEHICHUs] TPOOIEMHBIX
cutyalui, 3amgad. Ilpu 3TUX YCIOBUSX CTYJIEHT HE TOJBKO XOPOLIO YCBOMT Marepuai, HO H
HAYYHUTCS MIPUMEHSTh €r0 Ha IMPAKTHKE, a TaKXKe TOJYYUT IOMOJHHUTEIBHBIA CTUMYJ (M 3TO
OUYeHb BaXXHO) JIJIsl aKTUBHOM MPOPaOOTKU JICKITUH.

[Ipy caMOCTOATENEHOM pEIIeHUH 3a/1a4 HY)KHO 0OOCHOBBIBATh KaXKIBIA ATAIl PEIICHHUS,
UCXOJI U3 TEOPETUUECKUX MOJOXKEHUN Kypca. Ecim cTyeHT BUAMT HECKOJIBKO MyTel perieHust
npo0sieMbl (3aaun), TO HY’KHO CPaBHUTh UX U BBIOpaTh camblii paunoHaibHbIA. [Tonesno no
Havalla BBIYMCICHHWA COCTaBUTh KPATKWUK IUIaH pelieHus mpodiembl (3amaun). Pemenue
npoOJEeMHBIX 3a/1a4 WIH TPUMEPOB CIEIyeT M3JIaraTh MOAPOOHO, BBIYMCIICHHUS pacrioyarath B
CTpPOTOM TOpSJKE, OTHEJNsAs BCIIOMOTaTelbHbIE BBIYMCICHHS OT OCHOBHBIX. Pemenus npu
HEOOXOIMMOCTH HY)KHO COTIPOBOXKIATh KOMMEHTAPHSIMH, CXEMaMH, YePTEKAMH U PUCYHKaMHU.

Crnenyer MOMHHUTB, YTO pPELICHHE KaxJ0i y4eOHOM 3aaud JOJDKHO JOBOJUTHCS 10
OKOHYATEJIBHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIIOBHE, M IO BO3MOXKHOCTH C
BbIBOZIOM. [loydyeHHBIH OTBET cieayeT MPOBEPUTh CHOCOOaMHM, BBITEKAIOIIUMH M3 CYIIECTBA
nanHo 3amaun. [lonme3Ho Takke (€ciM BO3MOXKHO) pemaTh HECKOJBKHMMH CIoco0aMu |
CpPaBHHTH IOJYUYCHHBIC pe3yNbTaThl. PelieHue 3amad NaHHOTO TUIA HYXKHO MPOJOIIKATH [0
MIPHOOPETEHUS TBEP/IBIX HABBIKOB B HX PCIICHHH.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHuu

[Tocne w3ydyeHHs OnpeAeCHHON TeMBI 1O 3alHCsAM B KOHCIIEKTE U yUEOHHKY, a TaKxkKe
pEIIeHUsT TOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 33Jlad Ha MPAKTHUECKUX 3aHATUAX U
CaMOCTOSITEIIFHO CTYICHTY PEKOMEH/IYETCs, TPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHHIA,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 10 H3YYEHHOM TeMe.

B cirydae HEOOXOMMOCTH HYXKHO €IIle pa3 BHUMATEIbHO pa300paThecsi B MaTeprae.

WHorma He0CTaTOYHOCTh YCBOGHHUSI TOTO WJIM MHOTO BONPOCA BBICHSETCS TOJBKO IMPH
W3yUYeHHH JalbHEHIIero MaTeprana. B 3ToM ciydae Hato BEpHYTHCS Ha3aj U MOBTOPUTH TLUIOXO
YCBOCHHBIN MaTepuan. BakHbIl KpUTepUil yCBOEHHUS TEOPETUYECKOr0 MarepHalia - YMEHHe
pemarh 3aJaud WIA TPONTH TECTUPOBAaHHWE IO MpOWACHHOMY Marepuaity. OmHako ciemyer
MOMHHTb, YTO TMPABHIIBHOE PEIICHHE 33a/Ja4yd MOXKET MOJYYUThCS B pe3ysbTaTe MPUMEHEHUS
MEXaHUYECKH 3ayYeHHBIX (OopMyT 0€3 TOHUMAHUS CYITHOCTH TEOPETUICCKHUX TTOJIOKEHUH.

3.4. Memoouueckue pexkomeHOAUUU NO HANUCAHUIO HAYYHBIX MEKCMos8 (00KIA008,
pehepamos, scce, HAyUHLIX cmamell U m.o.)

Ilepen Tem, kak TPUCTYNHTh K HAMHCAHUIO HAYYHOTO TEKCTa, BAXKHO pPa300paThes,
KaKoBa MCTHHHAS IIEJIh BAIIETO HAYYHOTO TEKCTAa - ATO TOMOXKET BaM pPa3yMHO pacClpe/IeiHnTh
CBOMU CHJIBI U BpeMs.

Bo-mepBhIX, cHavajga Hy)XKHO OINPENEIHUTHCS C HIee HAaydHOTO TEKCTa, a I JTOTrO
HEOOXOJUMO HAYYUTHCS IJIMOO OTHOCUTHCS K pa3HbIM SBICHUSM U (akTaM HECKOJIBKO
KPUTHYECKH (CBOS WAES — KaK MHas TOYKA 3PEHHs), JIMOO HAYYHUTHCS YBJICKAThCS KaKHUMH-TO
W3BECTHBIMH HJICSIMH, KOTOpPbIE HYXKIAIOTCS B J0paboTKe (uUaes — KakK ONTUMHUCTHYECKAs
MO3WIIMS W HANpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHUE YK€ HW3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPraHU30BbIBaTh CBOE BpEMs, Belb, KaK M3BECTHO, CBOOOJHOE (OT BCAKUX
TIYTOCTEH) BpeMsi — BaKHEWIee YCJIOBHE HACTOSIIETO TBOPYECTBA, JJISI HETO HAKOHEI-TO
NosIBIIsSIETCS BpeMsi. MHOrIa MMEHHO Ha OpraHu3alldi0 TaKOro BPEMEHHU YXOJUT Hemallas 4acTh
CHJT ¥ TAJTAHTOB.
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[Mucatp crenyer sSICHO W TMOHATHO, CTapasich OCHOBHBIE IOJIOKEHHsS (OPMYIHPOBATh
YEeTKO M HEABYCMBICIEHHO (YTOOBI M camMOMy TMOHSTHO OBLJIO), a TakXke CTPEeMsCh
CTPYKTYpHUpOBaTh CBOM TekcT. KaxkIplii pa3 Ha/lo MpEeACTaBiIsATh, YTO Ball TEKCT OYyIET KTO-TO
YUTaTh M €My 3aXO4yeTcsi COPUEHTHpPOBAThCSI B HEM, OBICTPO HAaXOJWTh OTBETHl Ha
MHTEpECYIOIINE BOIPOCH! (3a0/JHO MPEACTaBbTE ceOsl Ha MecTe Takoro yenoseka). [ToHaTHo, 4To
paboTa, HamucaHHas «CIUIOUIHBIM TeKCTOM» (0e3 3aroyioBKOB, 0€3 BBIJEICHUS KPYIHBIM
mpudToM Haubosiee BaXHBIM MECT U T, I.), Y KyJbTYPHOTO YMTAaTeNs JOJKHA BBI3BIBATh
Ope3rIMBOCTh U JIaXKe JKaJoCTh K aBTOPY (MCKJIIOUEHHS COCTaBIISIIOT HEKOTOpBIE IPEBHHE
TEKCTHI, KOTJa U KaHp ObUI MHOM M K TEKCTaM OTHOCWJIMCH WHAue, /1a U CaMHX TEKCTOB OBLIO
ropa3fio MEHbIIE — HE TO, YTO B 3MOXY «HUH()OPMAILMOHHOTO B3PBIBA» U COOTBETCTBYIOIIETO
«MH(POPMALIMOHHOTO MYCOPa»).

O0beM TekcTa W paznudHbie OPOPMHUTEIbCKHE TPeOOBaHUS BO MHOTOM 3aBUCAT OT
NPUHATHIX B KOHKPETHOM Y4eOHOM 3aBEJICHUU TOPSIIKOB.

Pedepar (moxmam) - 9TO camMOCTOSATETHLHOE HCCICIOBAHUE CTYJCHTOM OMPEIEICHHOMN
po0JIeMbl, KOMIUIEKCA B3aUMOCBS3aHHBIX BOIIPOCOB.

Pedepar He nmomxHa cocTaBisThCS M3 (DparMeHTOB craTeil, MoHOrpaduii, mocoOuii.
Kpome mpocroro usnoxkeHus: ¢pakToB M LUTAT, B pedepaTe TOHKHO MPOSBIATHCS aBTOPCKOE
BUJICHHE NTPOOJIEMBI U €€ PEIICHUS.

PaccMoTprM OCHOBHBIE 3TalbI MOATOTOBKH pedepaTa CTYICHTOM.

Brimonnenue pedepara HauMHAETCs C BHIOOpa TEMBI.

3areM CTyJIEHT NPUXOIUT Ha MEPBYK KOHCYJIbTAllMI0 K PYKOBOAMTENIO, KOTOpas
IpelycMaTpUBaeT:

- 00cy’KJIeHHe 1IeTTU U 3aj1ad pabOoThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIbTHPOBAHUE IO BOIIPOCaM Moa00pa JTUTepaTyphl;

- COCTaBJICHHE IIPE/IBAPUTEIBHOTO IJIaHA.

Crnenyromum d3TarnoM siBlisieTcss pabota ¢ auteparypoir. Heobxoammas nurepaTypa
no0UpaeTcsi CTyAEHTOM CaMOCTOSITENILHO.

[Toce mogbopa auTepaTypsl 1eaecoo0pa3Ho caenaTth pabounii BapuaHT IjIaHa PabOTHI.
B HeM HyXHO BBIIEIUTH OCHOBHBIE BONPOCHI TEMBl W Maparpadbl, pacKpbIBalOIIUEe HX
coJiep>KaHue.

CocTaBlIeHHBII COUCOK JUTEpPATypbl U NPEIBAPUTEIbHBIM BapHaHT IUIaHA YTOYHSIOTCH,
COTJIaCcyIOTCS Ha OYePETHONW KOHCYJIbTAIIMH C PYKOBOJAUTEIIEM.

3areM HauyMHAeTCS CIEAYIOUIMHA »3Tam paboThl - HU3yueHHE JUTEpaTypbl. TOIBKO
BHHUMATEJIbHO YHUTasl U KOHCHEKTUPYS JHUTEPATypy, MOKHO pa3o0paThCsi B OCHOBHBIX BOIPOCAaX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSITEIbHOMY (aBTOPCKOMY ) U3JIOKEHHUIO coJiepkaHus pedepara.
KoHncnektupyss nepBOMCTOYHUKH, HEOOXOJUMO OTpPa3UTh OCHOBHYIO HJCH0 aBTOpa M €ro
MO3MILMIO IO HCCIEIYEMOMY BOMPOCY, BBIABUTH MNPOOJIEMbl M HAMETUTh 3aJaud JUIs
JTATbHENIIET0 U3yUeHUs JaHHbBIX TPOOIIEM.

Cucremaruzanisi ¥ aHalU3 H3YYEHHOW JUTEpaTypbl MO MpoOiieMe HCCIeI0BaHUS
MO3BOJIAIOT CTY/IEHTY HamucaTh paboTy.

Pabounii BapuaHT TekcTa pedepara NpeAOCTaBIsSETCS PyKOBOAMUTENIO Ha MpoBepky. Ha
OCHOBe pabodero BapuaHTa TEKCTa pPYKOBOJIUTENIb BMECT€ CO CTYIEHTOM 0O0CYyXIaeT
BO3MOXKHOCTH J0pabOTKMU TekcTa, ero odopmienue. Ilocne nopaboTku pedepaT caaercs Ha
Kadenpy Ui ero OlleHUBAHUS PYKOBOIUTEIEM.

Tpebosanus k Hanucauuio pegpepama

Hamucanue 1 pedeparta sBisieTcst 00s13aTenbHBIM yeaoBreM BoinoaHeHus miana CPC mo
10001 TUCIMIUTMHEE TPO(ECCHOHATBHOTO LUKJIA.

Tema pedepata MoxeT ObITh BbIOpaHa CTYJEHTOM U3 NPEUIOKEHHBIX B padoueil
nporpaMMe Win (OHE OLIEHOYHBIX CPEJICTB JUCIMILIMHBI, JTUOO0 ONpe/ielieHa CaMOCTOSTEIbHO,
UCXOJS M3 HHTEPECOB CTyJeHTa (B paMKaxX H3y4aeMoW IUCUMIUIMHBI). BpiOpaHHyl0 Temy
HE00XO0/IMMO COTJIACOBATHCS C MPET0IaBaTeIeM.

Pedepart nomken ObITh HalMCAaH HAYIHBIM SI3IKOM.
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O0beM pedepara nomKeH cocTaBisaTh 20-25 cTp.

Cmpyxkmypa pegpepama:

e Bgenenue (He Gonee 3-4 crpanui). Bo BBeneHnn HEOOX0IMMO 00OCHOBATH BBHIOOD
TEMBI, €€ aKTyallbHOCTh, OYEPTHTHh OOJIACTh MCCIICJOBAHUS, OOBEKT WCCIICIOBAHUS, OCHOBHBIC
LEJH U 33]Ja41 UCCIIeTOBaHUSI.

e (OcHOBHasl 4aCTh COCTOMUT U3 2-3 pa3zenoB. B HUX packpbiBaeTcs CyTh HCCIEIyeMOU
POOJIEMBI, TTPOBOJIUTCS 0030p MHUPOBOM JIUTEPATyphl U MCTOYHUKOB MHTEpHET 1O TpeIMeTy
UCCJICIOBAHMsI, B KOTOPOM JAeTCsl XapaKTePUCTHKA CTEMEHU Pa3paOOTaHHOCTH MPOOIEMBI U
aBTOpPCKas aHAJIMTHYCCKAs OICEHKAa OCHOBHBIX TEOPETHYECKHX IOJXOJOB K €€ PEIICHHUIO.
Wznoxxenne Martepuaiga HE JJOJDKHO OTPAHUYUBATHCS JIMIIb OMHCATENBHBIM TMOAXOAOM K
PacKpBITHIO BBIOpaHHOW TeMbl. OHO Takke JODKHO COJIEpP)KaTh COOCTBEHHOE BHJICHUC
paccMmatpuBaeMoi mpoOIeMbl U U3II0KEHHUE COOCTBEHHOUW TOYKHU 3pEHUS Ha BO3MOKHBIC IyTH €€
peIICHUS.

e 3axmouenue (1-2 crpanuiel). B 3akir0deHUN KpaTKO M3JIaraloTcsi JOCTUTHYTHIC MPHU
W3YYCHHUU TIPOOJIEMBI IIeJTH, TEPCTICKTUBBI PA3BUTHS UCCIICyEMOTO BOIIPOCa

e Cnmcok MCHOJB30BAHHOM JUTEpaTyphl (He MeHbIne 10 MCTOYHHMKOB), B an(aBUTHOM
nopsiike, O(OPMIICHHBIN B COOTBETCTBUU C MIPUHATHIMH NpaBUJIaMU. B CIIUCOK UCTIOTB30BaHHOM
JUTEPATyPhl PEKOMEHIYEeTCS BKIIOYATh PaOOTHI OTEYCCTBEHHBIX U 3apyOCKHBIX aBTOPOB, B TOM
qrclie CTaThH, OMyOJUKOBAHHBIC B HAYYHBIX )KypHAJIaX B TEUCHHUE MOCIETHUX 3-X JIET U CCHUIKH
Ha pecypcel cetn VIHTepHerT.

e [Ipunoxxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k ogpopmaenuro:

TEKCT C OAHON CTOPOHBI JIUCTA;

mpudT TimesNewRoman;

Kerib mpudra 14;

MEXKCTpOUHOE paccrosinue 1,5;

moJIst: CBEPXY 2,5 cM, CHU3Y — 2,5 ¢M, ciieBa - 3 cMm, crpasa 1,5 cm;
pedepaT 10mKeH OBITh IPEICTABIICH B COPOIIIOPOBAHHOM BHJIC.

Topsadok 3awumul pepepama:

3amuTa pedepara MPOBOAUTCS HA MPAKTUUECKHUX 3aHATHUSX, MOCIE OKOHYAHUS pabOThI
CTyJIeHTa HaJ] HUM W WCIPABICHUS BCEX HEIOYETOB, BBISBICHHBIX IPEIOIABATEIIEM B XOJC
KoHCynbpTanuil. Ha 3amury pedepata orBoauTcs 5-7 MUHYT BPEMEHHU, B XOA€ KOTOPOTO CTY/IEHT
JOJDKEH TOKa3aTh CBOOOJHOE BIIAJICHWE MaTepHalioM IO 3asBIeHHOW Teme. [lpm 3amute
pedepara IpUBETCTBYETCS HCIIONIB30BAHUE MYJIbTUMENA-TIPE3CHTAIIIH.

Oyenxa pepepama

Pedepar onieHuBaeTcs 1o cieayronuM KpUTEPUsIM:

* coOoIeHne TpeObOBaHUH K ero 0(hOpMIICHHIO;

* HEOOXOJAMMOCTh M JIOCTAaTOYHOCTH JJISi PACKPBITHS TEeMbl NPUBEIECHHOW B TEKCTE
pedepara nHGOpMAaIUH;

* YMEHHE CTyIeHTa CBOOOHO U3JaraTh OCHOBHBIE UCH, OTPaKEHHbIE B pedepare;

* CIIOCOOHOCTH CTYJIEHTA MOHATH CYTh 33J[aBa€MBIX NPEIMOJaBATEIIeM M COKYPCHUKAMH
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCA CTYJIEHTY, €CIIM B JOKJIAJ€ CTYJEHT MCUEPIIBIBAIOLIE,
MOCJIEIOBATEIBHO, YETKO M JIOTHUECKH CTPOMHO HM3JIaraeT MaTepuall; CBOOOJHO CIIPABISETCS C
3aJjayaMM, BOTPOCAMH U APYTUMHU BUJAMH NPUMEHEHHs 3HAHHI;, UCIOJIb3YeT AJsl HalHCaHUS
JIOKJIaJla COBPEMCHHBIC HAay4YHBIC MaTEpHallbl, aHAIM3HPYET TOIYYCHHYI0 HH(POPMAIHIO;
MPOSIBIISIET CAMOCTOSITEILHOCTD MIPH HAMMCAHUM JTOKJIa/1a.

OyeHnka «xopouwioy» BBICTAaBISETCS CTYIEHTY, €CJIM KaueCTBO BBITIOJHEHHUS OKIIAaa
JIOCTaTOYHO BbICOKOE. CTYZCHT TBEP/O 3HAET MaTepuall, TpPaMOTHO M 10 CYIIECTBY M3JIaraer ero,
HE JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI 10 TEME JIOKJIA/Ia.
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OZ/!QHKCZ «ydoeﬂemeopumeﬂbHo» BBICTABJIACTCA CTYACHTY, CCIIM MaTCpHajll JOKJIalda
nusjgara€Ttcsa 4aCTU4HO, HO np06em>1 HE HOCAT CYHICCTBCHHOI'O XapakKTEpa, CTYACHT OOITYCKacT
HETOYHOCTHU M OIIUOKH IIpU 3alIUTC OOKJanaa, 1a€T HEAOCTATOYHO IMPABUIILHLIC (I)OpMYJ'II/IPOBKI/I,
Ha6J'IIO)IaIOTC${ HapylmICHUA JIOTHYECKON MOCICA0BATCIIBHOCTH B U3JIOKCHUN MaTCpUala.

OZ/!QHKCZ «HeydoeﬂemeopumeﬂbHo» BBICTABJISICTCA CTYHCHTY, €CJIIM OH HC IMOATOTOBHII
JOKJIaa WKW AJOIMYyCTUJI CYIICCTBCHHBIC OIITHOKW. CTYJIGHT HCYBCPCHHO H3JIara€t Marcpuall
JOKJIaZa, HSC OTBCYACT Ha BOIIPOCHI IPCTIOAABATCIIA.

Tembl 10KJI210B

1. MogenupoBaHue OMOJIOTUYECKUX CUCTEM.
. ABTOMaTHYeCKUI KOMIBIOTEPHBIN CHHTE3 PEUH O TEKCTY. MeTo/Ibl CHHTE3a PEUH.
. [Tpumeps! cuctem 00pabOTKH €CTECTBEHHOTO S3bIKA.
. Knnaccudukanus uactpymentanbubix cpeacts C u opranusaius 3Hanuii B 9C.
. Mozenu npencTaBiieHus 3HAHUI: JIoTHYecKasi, ceTeBasi, ppeiiMoBas, MpoayKIIMOHHAS.
. Meroas! 03ByYMBaHHUS pEUH.
. UcTopust BOSHUKHOBEHUS U COBPEMEHHBIE HalpaBJIeHUs HcciaenoBanuil B oonactu M.
. Knmaccudukanus cuctem pacrio3HaBaHHs pedH.
PacnosnaBanue cumBoioB. Illabnonuble cuctembl. CTpPYKTYpHBIE CHCTEMBI.
[Ipu3HaKOBBIE CUCTEMBI.
10.PeueBoii BbIBOA HH(OPMAIIHH.
11. MamuHHBINA UHTEIUIEKT U pOOOTOTEXHHUKA.
12. Tunel 3anau pemaemslie B JC.
13. OcHOBHbBIE HallpaBJICHUS UCCIIEIOBAaHUI B 00JIaCTH UCKYCCTBEHHOTO MHTEJUIEKTA.
14. IlpennocsliKM BO3HMKHOBEHMSI CHCTEM IIOHMMAaHHUS €CTECTBEHHOIO  SI3bIKA.
ITonnManue B nuanore.
15. Pacno3HaBaHME PYKOIIMCHBIX TEKCTOB.

O 01NV AW

3.5. Memoouueckue pexomenoayuu no 6bINOJIHEHUIO UCCLE008AMENbCKUX NPOEKMO8

HccnenoBarenbckas NpoekTHas paboTa — 3TO rpymnmoBas paboTa, Uisl BBIIOTHEHHS
KOTOpPOH Heo0XOoAMM BBIOOpP W TNPHIOKEHHE HAyYHOH METOJUKM K IIOCTaBJICHHOW 3ajaue,
MOJydeHHe COOCTBEHHOTO TEOPETUYECKOTO WM OKCIIEPHUMEHTAIFHOTO MaTepuana, Ha
OCHOBaHMM KOTOPOTO HEOOXOAMMO TMPOBECTH aHAIU3 U CJeNaTh BBIBOJABI 00 HCCIEIyeMOM
SBIICHUW. BEBIMIONHEHNE TPOEKTa — 3ITO BCerga KOJUIEKTHBHAs, TBopueckas JlaGopaTtopHas
pa0Gota, TmpenHa3HaueHHas Ui TIOJNYYEHHUS ONpPEICNCHHOIO TMPOJYKTa MM Hay4yHO-
TEXHUYECKOTO pe3yibrara. Takas padoTa mojapa3syMeBaeT 4eTKoe, OAHO3HAYHOE (POPMHUPOBAHNE
MIOCTaBJIEHHOW 3ajlaud, ONpeAeJICHUE CpPOKOB BBINOJIHEHUS HAMEUYEHHOTo, OIpeieieHue
TpeboBaHMil K pazpabaTbiBAEMOMY OOBEKTY.

Brimonnenue 1 rpynmoBoro npoekra siBISETCS 00s3aTeIbHBIM YCIIOBHEM BBITTOJIHEHHS
CaMOCTOSITENIbHOM  palboThl 1o 1000 AucuMIIMHE TpodecCHOHAIbHOrOo MHHKIa. Tema
IPOEKTHOTO 3aJaHUs MOXET ObITh BbIOpaHa CTYJIEHTOM U3 TMpPeUIOKEHHBIX B paboueit
nporpaMMe WM (OHIE OIEHOYHBIX CPEIICTB TUCIHMILINHEL, JTHOO ONpe/eleHa CaMOCTOSTEIBHO,
UCXOJll W3 HWHTEPECOB CTYACHTa (B paMKax H3ydyaeMOW AUCHUIUIMHBI). BrpiOpaHHylo Temy
HEOOXOMMO COTTIaCOBATHCS C MPETOAaBATEIICM.

Tpebosanus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEeKMAa

[Tpu BbIMOTHEHUM MpOEKTa MPUBETCTBYeTCs paboTa B rpymme (2-3 yenoseka). [Ipoekt —
3TO HCclenoBaTeibckasi paboTa, B XO0Je KOTOPOHM CTYJIEHTHI JOJKHBI IPOJIEMOHCTPUPOBATH
BJIaJICHNEC HAaBHIKAMH HAyYHOTO WCCJICIOBAHUS, YMEHHS TIPOBOAWTH aHaiIW3, 0000MIaTh
UH(OPMALIMIO, JIeNaTh BBIBOJIBI, MpeaiaraTb CBOM PEIHICHUS NMpOoOJIeMbl, pacCMaTpUBaeMOW B
MIPOCKTE.

[Ipy moAroTOBKE MAaTepUaIoOB MPOEKTa CTYIEHTHl JOJDKHBI HPOJAEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMH METOaMHU KOMITBIOTEPHOH 00pabOTKH JaHHBIX.
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Kpumepuu oyenxu pabomul yuacmnuka npoexma.

JI1st KaXa0ro U3 y4aCTHUKOB MPOEKTA OLEHUBAKOTCS:

* mpoheccCHOHANIbHBIE TEOPETUUECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTu;

* yMeHue paboTaTh CO CHPABOYHOW M HAyYHOH JHUTEpaTypoH, OCYIIECTBISATH MOMCK
HeoOxoumoi nHpopmanuu B UHTepHET;

* yMeHHe paboTaTh ¢ TEXHUYECKUMU CPECTBAMU;

*  yMeHHe

IIOJIB30BAaTbHCA

MH(GOPMaIIMOHHBIMU TEXHOJOTUSIMU;
* YMEHHUE TOTOBUTH MAaTEPUAIIbl IIPOEKTA JJIs PE3CHTALUU: COCTABIATh U PEJAKTUPOBATh
TEKCThI, (OPMHUPOBATH MPE3EHTALUIO TPOEKTA;
* yMeHHUe paboTaTh B KOMaH/IE;
* yMEHHE MyOJIINYHO MPEJICTABISATh PE3yJIbTaThl COOCTBEHHOM 1€ TEIbHOCTH;
* KOMMYHUKa0eIbHOCTh, UHUIIMATUBHOCTh, TBOPUYECKHUE CIIOCOOHOCTH.

COOTBCTCTBYHOIIIUMHA

Kpumepuu BbICNMABNIEHUA OYCHKU YUACMHUKAM npoeKkma

BBITTIOJIHACMOMY

IIPOEKTY

Hubie
KommeTenmum,
YHHUBEpCaJIbHbIE
CBSI3aHHBIE C
KOMTIETCHITHH
HCTIOJIb30BAaHUEM
(koMMyHHUKa0ETh
COOTBETCTBYOIIHX HOCTE
[Ipodeccronanbubie BBITIONTHSAEMOMY ’ OT4eTHOCTH
Onenka WHUIUATUBHOCTb,
KOMTICTCHITHH MIPOEKTY
yMeHHe paboTarh
TEXHUYECKUX
B «KOMaHJIE»,
CPEICTB H
yIpaBIeHYCCKHE
UHGOPMAITMOHHBIX
. HaBBIKH H T.1I.)
TEXHOJIOTHIA

«O1mmuno» | PabGota BeimosiHeHA Ha | TexHuueckue Crynent nposiBuia | [Ipoekt
BBICOKOM CpencTBa U | UHUIUATHBY, MIPEICTaBJICH
npodeccuoHaIbHOM MH(GOPMAILMOHHBIE | TBOPYECKHIA MOJIHOCTBIO U
YpOBHE. TEXHOJIOTHH MOJIXO/I, B CPOK.
[IpencraBieHHbII OCBOEHBI U | CHOCOOHOCTh K
MaTepuail B OCHOBHOM | HCIIOJIb30BAHBI JIJISl | BBITIOJTHCHHIO
dakTUYecKu  BEpeH, | pealin3aluu CIIOXKHBIX
JIOTTYCKaIOTCS MPOEKTa 3a/laHui, HaBBIKU
HEerpyobIe MTOJTHOCTBIO paboThI B
baxTHueckue KOJUJIEKTUBE,

HeToyHOCTU. CTYyIeHT OpraHU3aIOHHBI
CBOOOJTHO OTBEYAET Ha € CII0COOHOCTH.
BOIPOCHI, CBSI3aHHBIE

C TIPOCKTOM.

«Xopomo» | Pabora Beimonnena Ha | OOHapyxuBatorcss | CTyaeHt [Tpoekt
JIOCTaTOYHO BBICOKOM | HEKOTOPHIE JIOCTaTOYHO MPEJICTaBJICH
npodeccuoHaTbHOM OIINOKHU B | MOJIHO, HO 0€3 | J0CTaTOYHO
ypoBHe.  JlOMyIIEHO | UCTIOIh30BAHHUH WHUIMATHBBL ¥ | IOTHO H B
no0 4-5 (dakTHYeCKUX | COOTBETCTBYIOIIUX | TBOPUYECKUX CpPOK, HO ¢
OIINOOK. CTyleHT | TeXHHYECKUX HAXOJ0K HEKOTOPBIMHU
OTBEYaET Ha BOIPOCHI, | CPEACTB U | BBITOJIHIII HenopaboTKa
CBSI3aHHBIC ¢ | uHGOPMAITMOHHBIX | BO3JIO)KCHHBIC Ha | MU.
MIPOEKTOM, HO | TEXHOJIOTHUI HETo 3aJauu.

HEJOCTATOYHO TOJTHO.
«YoBnerBo | YpoBeHb OO6napy:xuBaet Crypent [Tpoekt cpan
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HNurie

KommeTenmum,
YHHUBEpCaJIbHbIE
CBSI3aHHBIE C
KOMITETEHIIUH
HCTIOJIb30BaHUEM
(koMMyHHKa0ETh
COOTBETCTBYIOIINX HOCTE
[Ipodeccronanbubie BBITIONTHSEMOMY ’ OT4eTHOCTD
Onenka WHUIUATUBHOCTb,
KOMITETCHIINH MIPOCKTY
yMeH#e paboTarh
TEXHUYECKUX
B «KOMaHJIE»,
CPEICTB U
yIpaBJICeHUYECKUE
UHGOPMAITMOHHBIX
. HaBBIKH H T.1I.)
TEXHOJIOTHH
PUTENIBHO» | HEAOCTATOYHO BBICOK. | HEIOCTATOYHOE BBITIOJTHIIT co
Jonymeno 1o 8 | BinaxeHue OOJIBIIYI0  YacTh | 3HAYUTEIbHBI
dakTHyecKux HaBbIKAMU paOOTHI | BO3JIOKEHHOM Ha | M
OLINOOK. CTyzneHT | ¢ TEXHUYECKHMMH | HETO pabOTHI. ONO3JaHUEM
MOXET OTBETHUTH | CPEACTBAMU u (6omnee
JUIIb HA HEKOTOPBIE | COOTBETCTBYIOIIUM HEZeNu) U He
u3 3aJJaHHBIX | U MOJIHOCTHIO
BOTIPOCOB, CBSI3aHHBIX | HH(POPMAIIHOHHBIM
C TIPOEKTOM. U TEXHOJIOTUSIMU
«Heynosner | Pabora He BeimonHeHa | HaBbikoB paboTsl ¢ | CTyaeHT [Ipoekr  He
BOPUTEIHHO» | MM BBIMIOJIHEHA HAa | TEXHUYECKUMHU MPaKTUYECKH HE | CAaH.
HU3KOM YpOBHE. | CpECTBAMU  HET, | paboTail, HE
Homnymeno ©Oonee 8 | HHPOPMAIIMOHHBIE | BBHIIOJHWI ~ CBOU
(dakTHUeCKuX TEXHOJIOTHH HE | 3aJa4u WIH
ommnOok. OTBETh Ha | OCBOCHBI BBITIOJTHIII JTUII b
CBS3aHHbIE c OTJIENIbHbIE HE
MIPOEKTOM  BOIPOCHI CYILIECTBEHHbBIC
00Hapy>KUBaIOT MOpYy4YEHUs B
HEMOHUMaHUe rpyMHIoBOM
npeaMera u IIPOEKTE.
OTCYTCTBHUE
OpHUEHTAINH B

MaTCpHaAJIC ITPOCKTA.

Cmyoenmol 001(cHbl. 3AIIUTUTh MPOEKT B PEXHUME MPE3EHTALUH, NMPeIbsIBUTH (Dailiibl
BBITIOJTHEHHOT'O TIPOEKTa, YMETh paccKa3aTb O TEXHOJIOTUSAX, HCIOJIb30BaHHBIX HUMHU IIpU
BBINOJIHEHUH [TPOEKTA, JaTh OLIEHKY pabOThI KaXKJ0T0 YJeHa IPYIIIbI (eciu npoexm epynnosoi).

SNk W=

IIpnMepHbIe TeMbl MHAMBHAYAJIBHBIX TBOPUYECKHX IPOEKTOB

[TpoekT «INeKTPOHHBIN CIOBAPHY;
[IpoekT «DkcnepTHas cuctema Jijisi AMarHOCTUKH 3J0POBbS»;
[IpoekT «JIMHrBUCTHYECKasE SKCIIEPTHAS CUCTEMAY;
[IpoekT «DkcnepTHas cuctema Jjisi AMarHOCTUKH YCTPOUCTBaY;
[Tpoekt «O0Oyuaromas sKCrepTHas CUCTeEMay.

3.6. Memoouueckue pexomenoayuu no nOO20OMoOBKe K IK3AMEHAM U 3a4emam
N3ydenne MHOTHX 00MIENPO(ECCHOHANBHBIX U CHEIHAIbHBIX TUCIMIUIMH 3aBEPIIAeTCs
sk3aMeHoM. [ToAroToBKa K 9K3aMEHY CIOCOOCTBYET 3aKPEIUICHHUIO, YIITYOJIICHHUIO U 0000IICHHIO
3HAHWH, TOJy4YaeMbIX, B Tpoiecce OOydueHHs, a TakXKe NPUMEHCHHI0O HUX K pEIICHUIO
MPAKTHYECKHUX 3a/ad. [ 0TOBACH K JK3aMEHy, CTYJCHT JIMKBUAMPYET MMEIOIIHecs MmpoOeisl B
3HAHUSX, YIIIyOJseT, CUCTEMaTHU3UPYeT U YIOPSIOYMBACT CBOM 3HaHMs. Ha sKk3aMeHe CTyaeHT
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JEMOHCTPUPYET TO, YTO OH TNpuoOpen B mpolecce OOydeHHs MO KOHKPETHOH ydeOHOM
JTUCIUILINHE.

DK3aMEHAIMOHHAsI CEeCCHUS - 3TO CEpHUsl SK3aMECHOB, YCTAHOBJICHHBIX YY€OHBIM IJIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nus. He cimemyer mymarb, 4to 3-4 MHS DOCTATOYHO IS
YCHEIIHOM MOATOTOBKH K 3K3aMEHaM.

B oti 3-4 gHA HY’)KHO CUCTEMAaTHU3MpOBATh YK€ MMeronrecs 3Hanus. Ha koHcynpTanum
nepes 9K3aMEHOM CTYIEHTOB MTO3HAKOMST C OCHOBHBIMH TPEOOBAHUSAMH, OTBETST HA BO3HHUKIINE
y HUX Bompochl. [loaToMy nocenienne KOHCYIbTalii 00s13aTeNIbHO.

TpeboBaHus K OpraHM3alMy MOATOTOBKM K PK3aMEHaM TE JK€, YTO U NpH 3aHIATHUSAX B
TEYeHHE CEeMecTpa, HO COOJII0JIaThCs OHM JOJDKHBI Oojiee CTporo. Bo-mepBbIX, O4eHb BakKHO
coOJII0/ICHHE peKnMa JIHS; COH HE MEHee § 4acoB B CYTKH, 3aHATHS 3aKaHYMBAIOTCS HE MO3/IHEE,
yeM 3a 2-3 Jaca 10 cHa. OnTUManbHOE BpeMsl 3aHATUH, OCOOCHHO M0 MaTeMaTHKE - yTPEHHUE U
JHEBHBIE 4achl. B mepepbiBax MeEXIy 3aHATUAMHU PEKOMEHAYIOTCA TIPOTYJIKH Ha CBEXKEM
BO3/JlyXe€, HEYyTOMUTEJIbHbIEC 3aHATUS CHOPTOM. BO-BTOPBIX, HaJIM4YUE XOPOIIUX COOCTBEHHBIX
KOHCIIEKTOB JekIMid. [laxke B TOM ciydae, ecnu Obljla HpOMYyIIeHA Kakas-au0o0 JIeKuus,
HEOoOXOJUMO BO BpeMsl €€ BOCCTaHOBUTH (mepenucaTh ee Ha Kadenape), oOaymaTh, CHSTH
BO3HHKIIIKE BOIIPOCHI JUIs TOTO, YTOOBI 3alIOMHUHAaHUE MaTeprana OblI0 OCO3HAHHBIM. B-TpeThuX,
IIpU TOJArOTOBKE K SK3aMEHaM Yy CTYJEHTa JOKEH ObITh XOPOLIM y4eOHMK MM KOHCIEKT
JUTEpPATyphl, IPOUUTAHHON MO YKa3aHMIO NPENOJABATENs B TEUEHHE CEMECTpa. 3A€Ch MOXKHO
3¢ (HEeKTUBHO UCTIOIB30BATh JINCTHI ONIOPHBIX CUTHAJIOB.

Bnauane cnemyer mpocMOTpeTh BECh MaTepHall MO CAaBAEMOM JHUCLUIUIMHE, OTMETUTh
uist ce0st TpynHble Bompockl. O0si3aTenbHO B HHUX pa3oOpatbed. B 3akimrouenue emie pas
1es1ecoo0pa3Ho MOBTOPUTH OCHOBHBIE MOJIOKEHMS, HCHONb3Ys HPU 3TOM JIMCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi IOArOTOBKA K 3aHATUSM B TEUEHUE CEMECTPA MO3BOJIUT UCIOIb30BaTh
BpeMs SK3aMEHAIIMOHHOM CECCUU I CHCTEMATH3alUU 3HAHWUM.

IIpasuna no02omoeKu K 3a4emam u SK3aMeHaAM:

 Jlyumie cpa3dy COPHMEHTHPOBATHCS BO BCEM MaTepuaje U 00s3aTeNbHO PAaCIOJIOKHUTH
BECh MaTepHall COIVIACHO SK3aMEHAI[MOHHBIM BOMpocaM (WM BONpocaM, OOCYXkJaeMbIM Ha
ceMuHapax), 3Ta paboTa MOXET 3aHATb MHOIO BpPEMEHH, HO BCE OCTaJbHOE — 3TO YXKe
TEXHUYECKHE JIeTalu (TJIaBHOE — 3TO OPUEHTUPOBKA B MaTepuare!).

+ Cama moAroToBKa CBsi3aHAa HE TOJIBKO C «3amoMuHaHuem». lloaroroBka Takxke
IIpeIoaracT u NEPEOCMBICICHHE MaTepHala, U Jaxke paCCMOTPEHNE allbTEPHATUBHBIX HJIEH.

* ['OTOBUTH «IIMAprajku» MOJE3HO, HO MOJIb30BATHCS UMU PUCKOBAHHO. [ TaBHBIN CMBICTT
MOJTOTOBKH «IINAprajlok» — 3TO0 CHUCTEMATH3alUs M ONTHUMHU3ALMs 3HAHUKW 10 JAHHOMY
IpeIMETY, YTO camo 1o cebe MPEeKPACHO — ATO OUYEHb CIIOKHASI M BayKHAs Ul CTyJeHTa paborTa,
Oosiee cloXKHass W BaKHAs, YeM MPOCTOE MOTJIOIIEeHHe Macchl yueOHON uHpopmarmu. Eciu
CTYJIEHT CaAMOCTOSITEJIbHO MOJATOTOBHWJI TAKUE «IUIAPTaJIKW», TO, CKOPEE BCETO, OH U IK3aMEHBI
cnaBath OyneT Oosiee yBEpeHHO, TaK KaK y HEro yxke chopMHpoBaHa o0Ias OpUEHTHPOBKA B
CJIO’)KHOM MaTepuae.

* Kak »TO HM napaJoKCaJbHO, HO HCIOJb30BAaHUE «UIMAPrajloK» YacTO I103BOJISIET
OTBEUAIOLIEMY CTYJAEHTY JIydllle IEMOHCTPUPOBATh CBOM MO3HAHUSA (TOYHEE — OPUEHTUPOBKY B
3HAHUX, YTO HAMHOTO Ba)KHEE 3HAHMS «3alIOMHEHHOTO» U «TYT K€ 3a0BITOro» MOCie Cladyu
9K3aMEHa).

» CHauana CTyJIeHT JIOJDKEH MPOJAEMOHCTPUPOBATh, YTO OH «YCBOMI» BCE, UTO TpedyeTcs
0 MporpaMMe 00y4eHus (WM Mo MporpamMMme JaHHOTO MPEeroJaBaTelis), U JUIIb [10CJIe TOr0 OH
BIIpaBE BBICKA3aTh MHBIE, )KEIATEIbHO aPTyMEHTUPOBAHHBIE TOUKU 3PEHMSL.

4. KoHTpoab caMOCTOATENbHOI PadoThI

KOHTpOJIB CaMOCTOSTEIbHOM pa6OTBI MMPOBOAUTCS NPCIIOJAABATCIIEM B ayJIUTOPUH.
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[IpenycMoTpeHbl crienyromue BHIBI KOHTpOJS: coOeceqoBaHME, OIEHKa pedepata,
OIICHKA MTPE3CHTAINH, OLIEHKA Y4acTHs B KPYTJIOM CTOJIE€, OLIEHKA BBIMIOJHEHNS ITPOEKTA.

[HonpoOHble KpUTEpUU OLIEHUBAHHMS KOMIICTEHLUH NpuBeleHbl B (DOHAE OICHOYHBIX
CPEACTB IS TPOBEACHUS TEKYIIEH U MPOMEKYTOYHON aTTECTALlUN.

5. Cnucoxk qureparypsl s BoinogaHeHuss CPC
Pexomenayemas iureparypa:

IlepeyeHb OCHOBHOM JINTEPATYPHI:

l. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTenmnekTyanpHble CUCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. Ilanbemos. - Camapa : [ToBomkckuid
rOCYJJapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKaIMi 1 uHopmatuku, 2022. - 195 c. - Kuaura
Haxonutcs B 6a3oBoii Bepcun DbC IPRbooks.

2. CeicoeB, /I. B. BBenenue B TeOpHIO0 HCKYCCTBEHHOTO HMHTEIUICKTa : ydeOHOE
nocobue / JI. B. Ceicoes, O. B. Kypurnra, J{. K. IIpockypun. — Mocksa : At [Tu Ap Menua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrponHbli // Ludposoii
00pa3zoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/108282.html
IlepeyeHb 10MOJHUTEIBHOM JIUTEPATYPHI:

1. AsepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuii B cpene HVHTepHer :
Monorpadus / AsepuenkoB B. WM. - BpsHck : BpsHCkHMII rocynapcTBEHHBIH TEXHUYECKHA
yauBepcureT, 2022. - 181 c. - Kuura naxoaurcs B 6a3oBoit Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. N. CucreMbl HMCKYCCTBEHHOIO HHTEIJIEKTa : y4yeOHoe mocobue :
[16+] / C. W. [1aBnoB. — Tomck : Tomckuit rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIPaBICHUS
u paguodnekTpoHuku, 2021. — Yacte 1. — 175 ¢. — Pexxum gocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. Ceprees, H. E. CucteMbl HCKYCCTBEHHOTO UHTEIUIEKTA : yueOHOoe mocodue : [16+]
/ H. E. CepreeB. — Taranpor : IOx#b1i1 dhenepanbubiii yausepcurert, 2018. — Yacts 1. — 123 c. :
cXeM., wi., Tabn. — Pexum nmocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?
page=book&i1d=493307

4. Cotnuk, C. JI. IIpoekTupoBaHUE CUCTEM HMCKYCCTBEHHOT'O MHTEIJIEKTa : yueOHoe
nocob6ue / C. JI. Cotnuk. — 3-e u3g. — Mocksa : HTepHeT-YHuBepcuter MHpopManmoHHbIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 ¢. — ISBN 978-5-4497-0868-7. —
Tekcr : snextponHsiii // Ludposoit o6pazoBarensHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102054.html

HNHTEepHET-pecypcehl:

1. CnpaBounas npaBoBas cucreMa «KoHcynbranT mroc» https://www.consultant.ru/

2.9bC «YHuBepcuteTckas oubnuoreka onnaitn». http://biblioclub.ru

3. DnexTpoHHO-0MbIMoTeyHas cucreMa [PRsmart . https://www.iprbookshop.ru/

4. Poccuiickas rocynapcTBeHHas oubnuoreka  https://www.rsl.ru/

5. DneKkTpoHHO-O0UOIMOTEeYHAs cucTeMa «3HaHUYM»: https://znanium.com/

6. DnexTpoHHO-0MOIMoTeYHast cucreMa «Jlaub»  https://e.lanbook.com/

7. 3J'I€KTpOHHO-6I/I6JII/IOTC‘-IHaSI cucrema «KOHCYJ'IBTE[HT CTYACHTa»

https://www.studentlibrary.ru/

8. DnexkTpoHHO-OMOMMoTeyHass cucreMa «HaruonaneHbelli 1HQpoBON pecypc «PykoHT»

https://lib.rucont.ru/
9. bubnuoteka npodeccronana Nel https://profspo.ru/
10. Pycckuii s3b1k kak nHOcTpaHHbii PKU https://www.ros-edu.ru/
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