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BBEJIEHUE

Lenu u 3aga4n 0CcBOEHHMS TUCHUTLIUHBI

Lenbto OCBOCHMS AMCUUIUIMHBI SIBISETCS O3HAKOMJICHHE CTYACHTOB C KPYyroMm 3ajad B
00JacTh HCKYCCTBEHHOTO MHTEJIEKTa, a TaKXe 3HAKOMCTBO C OCHOBHBIMU MOHSTUAMHU H
METOJAaMU MAIIMHHOTO OOyuYeHHss M MX [pPUMEHEHHEM K 3aJadyaM, OTHOCALIMMCSA K
npo¢eCCHOHAIBHON 00J1aCTH.

3amaun  OCBOGHMSI JUCLUIUIMHBI — O3HAKOMIJIGHHE CTYJEHTOB C BO3MOXHOCTSIMH
MCIOJIb30BaHUS TEXHOJIOTUN NCKYCCTBEHHOT'O MHTEIJIEKTa B MpodecCHOHaNbHOMI chepe.

B pe3yJibTaTe 0CBOEHUs AUCHUILIMHBI CTYI€HThI T0JIKHbBI:

- HCMOJb30BaTh MPHUHIMIBI PaOOThl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUI
JUISL peIIeHus 3a1a4 Npo(hecCHOHAIBHON JesITeIbHOCTH;

- BbpIOMpaTh I[HUQPPOBBIE TEXHOJOTWUH, MPOTPAMMHBIE CpPEICTBA JUISI PELICHUS
po(hecCHOHATBHBIX 3a7a4;

- TpUMEHATh  NpU  peHIeHHd  3afad  NpodecCHOHANbHOW  JIeATEIbHOCTH
CTEeMAIM3UPOBAHHOE POTPaMMHOE 00ECTIeYeHHE U METO/Ibl HCKYCCTBEHHOTO MHTEIJICKTA,

- pa3pabarbIBaTh OCHOBHBIE MOJYJU MHTEJUIEKTYaJbHBIX CHUCTEM, BIAJETh MpUEMaMHU
perieHus J1a00paTOPHBIX 33124 B IPEIMETHOM 00acTu.

Ilepeyenb mJIAHUPYEMBIX Pe3yJabTAaTOB OOyYeHHUS MO0 JAUCHUIUIMHE (MOIYJIIO0),
COOTHECEHHBIX € MVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Inanupyemslie pe3ynbTaTsl
00y4eHus 0 JUCIUIIIMHE

MOJLYJIIO
Kox, popmynupoBka (Mopymo),
Kon, popmynupoBka HHAMKATOpA | XapaKTEPHU3YIOIIHE ATAITbI
KOMIIETECHIIUU
dbopMupoBaHus
KOMIICTCHITUH,
WH/IUKaTOPOB
YK-1. Cnocoben | UI-1YK-1 BbIAeNsAeT | ['OTOBHOCTH MPUMEHSTH IIPU
OCYILIECTBIIATh MOUCK, | TPOOIEMHYIO CHUTYalMIO, | pelIeHHN 3aja4
KpI/ITI/I'-Ie()KI/II\/II aHaJIn3 U | OCYHIECTBJIACT c€c aHaJln3 u HpO(beCCHOHaHLHOﬁ
CHHTE3 UH(pOpPMALIUY, | TUATHOCTUKY Ha OCHOBE | negrenbHOCTH
NPUMEHSTh  CHCTEMHBIH IC/;ICT;gII-I(OII"O M0/IX0/1a; CTEMATH3HPOBAHHOE
noaxon ans  pewenus | M- -1 ocymecTBuseT MOHCK, | 11y ravvmoe obecreuente
MIOCTABJICHHBIX 33724 oTo0p u CUCTEMATH3ALIHIO
U METOJbl HCKYCCTBEHHOIO
UHpOpPMALIUU UL OTIpeleNICHUs
MHTEJUICKTA.
aJIbTepHATHBHBIX BapHaHTOB r 5
cTpaTermueckux  pemrenmii B | - OTOBHOCTE paspabathiBath
HPOOJIEMHOM CHTYaLUH; OCHOBHBIC MOZy i
UJ-3YK-1 ompeeseT 1 | MTHTEIIEKTYalbHBIX CHUCTEM,
OLICHMBAEeT PHUCKA BO3MOJKHBIX | BJIAJICTh InpueMamMun
BapMaHTOB pEILEHUH NMPOOJIEMHON | PELICHHUS MPAKTUIECKUX
CUTYaLlNH, BBIOMpAET | 3am1a4 B IIPEAMETHON
ONITUMAJIbHBIN BapHaHT ee | oOmacTy.
peILIeHHSL.
T1K-7 CriocoGHOCTE N/I-1 [IK-7 [ToHumaetr METOAUKY
CO3JaHus co3ianus (MoauuKaluum) u
(MoaudUKaAIUN) U COMPOBOXKICHUS
CONPOBOXKIACHUS nHpopmanmonnsix cuctem (MC),
UH(POPMALIMOHHBIX aBTOMAaTH3HUPYIOIIUX 33auu

cuctem (MC), OpPTraHU3alMOHHOTO YIPABJICHUS U




ABTOMATHU3UPYIOIIHX
3aauu
OpPTaHU3AIMOHHOTO
yIpaBjeHUs U OU3HEC-
MIPOIIECCHI B
OpraHMu3aIHsIX
pa3nuyHbIX HopM
COOCTBEHHOCTH C IIEIBIO
MOBBIIICHUS

s dexTuBHOCTH
JEeSTeIbHOCTH
OpraHu3alnii -
nosib3oBateneit UC

OM3HeC-TPOLECCH B OpraHU3aIMAX
pasIuYHBIX (HOPM COOCTBEHHOCTH
C LIEJIbIO MOBBILICHUS

3¢ (PEeKTUBHOCTH AEATEITHHOCTH
OpraHM3aLMii - MOJIb30BATEIIECH
ncC.

NJ-2 T1K-7 PazpabGaTbiBaeT
(cozmaer), moguduIUPyET U
COIIPOBOKAAET MH(POPMALTUOHHBIE
cuctemsl (MC),
ABTOMATU3HUPYIONINX 337291
OpPraHU3alMOHHOTO YIIPABICHUS U
OM3HEeC-TPOLIECCH B OpraHU3aIMAX
pasIu4YHBIX (HOPM COOCTBEHHOCTH
C LIEJIbIO MOBBILICHUS
3((PEeKTUBHOCTH JAEATEITHHOCTH
OpraHM3aLMii - MOJIb30BATEICH

nc.

1. HammenoBaHue JIaDOPATOPHBIX 3aHATHI

Ne HaumenoBanue teM aucuuiuivssl, | OObeM yacoB W3 Hux npaktruyeckas
UX KpaTKO€ COAEpKaHUE IOJIFOTOBKA, YaCOB
5 cemectp
l. AHanu3 COBpEMEHHBIX 6

MPOTPAMMHBIX CPEJICTB C
npuMmenenueM MU

2. dopManuzanus 3HaHUN 6
Hcnonrs30Banne ceMaHTHUECKUX
CeTel U1 MPEeJICTaBICHUS 3HAHUI

3. Co31aHue OHTOJIOTHU B CUCTEME 8
Protégé

4. Pa3paboTka y4ueOHOI SKCIIepTHOMN 8
CHCTEMBI.

5. AHanu3 cymecTBYOLIUX 8
00pa3oBaTeNbHBIX
1aT(OPMEHHBIX PEIICHUH.

Hroro 3a 5 cemectp 36

Hrtoro 36




CTPYKTYPA U COAEP KAHME JIABOPATOPHBIX 3AHSTUI

JlaGoparopuasi padora 1.

AHaJIn3 COBPEMEHHBIX IPOTPAMMHBIX CPEACTB ¢ IpuMeHeHnuem M.

Bonpocs! (koMneTeHIMH, HABBIKH) /1151 OCBOCHMSI:
1. U3yunts COBpeMEHHBIE POrPAMMHBIE ITPOAYKTHI, OCHOBaHHbIE HAa 1.
2. HayunthCcsi aHAIU3UPOBATh BO3MOXHOCTH MPOTPAMMHBIX CPEICTB C

npuMenenuem NUN.

3alIaHI/Iﬂ AJIA BBIIMOJTHCHHUA U METOAUYECCKHEC PEKOMCHAALINHA .

3aganmue 1

Hcnonp3yss TMPUBENCHHBIM HIDKE CIUCOK HWHTEPHET-CCBUIOK, a TaKXKe Jpyrue
WHTEPHET-UCTOYHUKH, M3YYUTE WHTEIUICKTYaJbHBIC CHUCTEMBI, MpeajiaracMbie Ha
PBIHKE.

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

programmy
2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-

zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
3. https://soware.ru/categories/artificial-intelligence-platforms

Onpenenure UX HaNpaBJICHUE:
- akcriepTHbie cucteMsl (DC);

- CHCTEMBI ¢ 0a3aMM 3HAHHI;

- UHTEJUIEKTyalIbHOE 00yUYEHHUE;
- HEHPOHHBIE CETH.

3amanue 2

[Ipoananu3upyiiTe BO3MOXXHOCTH, OOJIaCTU TPUMEHEHMS, JIOCTOMHCTBA U
HEJOCTATKM H3YYEHHBIX WHTEIUIEKTyaJbHbIX cHucTeM. Ha ocHoBe aHanm3a
COCTaBbTE OTYET B TAOJIMYHOU PopMe:

Hazsaunwue [10 | BosmoxHoctu | O0nacte CTouMOCTHh HcTounuk
WJIM CEpBHUCA, | IPOTPAMMBI MIPUMEHECHUS uHbOpMaIUH
BEpCUs (Www. )




Cnenaiite BbIBOJ 0 pbiHKe [10. Paccuwmraiite ynenpHBI Bec MO 00JacTu
npumenenus [10. M306pa3ute pesynabrat rpadhudecku (IOCTPOUTE TuarpaMmmy).

JlaGopaTopHasi pabora 2
dopmanu3auusa 3HAHUA
HUcnonb3oBaHue ceMaHTHYECKHUX ceTel AJIs MPeACTABJICHU 3HAHUU

Bonpoch! (koMneTeHIMH, HABBIKH) /1151 OCBOEHMSI:
1. W3yuyuth oOlee npeacTaBieHUe O CEMaHTUYECKON ceTu u (perimax s
MPEICTaBJICHUS 3HAHUM.

2. Hayuutbcsi CTpPOUTH CEMAHTHYECKYI0 CETh W HCHOJIb3ys (PperMbl

peanu3oBaTh CTPYKTYPY OTHOIIEHUMN.

3anaHm[ AJIA BBINIOJTHEHUA U METOAHYECCKHEC PEKOMEHAALINA .

CemanTuueckasi ceTb — O3TO OJUH U3 CHOCOOOB TMPEJCTaBICHUS 3HAHUM.
N3nayanpHO cemMaHTHUecKas ceTh OblIa 3ajJlyMaHa Kak MOJENb MPE/ICTaBICHUS
JOJITOBPEMEHHOM MaMSATH B TICUXOJIOTMH, HO BIIOCJICJACTBHMU CTajla OJHUM W3
crioco06oB npejcrapieHus 3HaHu B OC.

CemaHTHKa — O3HAYaeT O6HII/IG OTHOHICHUA MCKIY CHMBOJIAMHU U 00BEKTaMHU M3
9THX CMMBOJIOB.

eMKOCTD
KJace
METAJLTITYECKIII,
HAIHIIK CBOILICTBO | (hap(popOBBIIL I1 T. [
TIPIIMED (papdoporsrii

[Ipocreiimuii 06pasen cCeMaHTHYECKOU CeTH

BepumHbel — 3TO 00BEKThI, AYyrd — 3T0 OoTHOUIeHUs. CeMaHTHYecKas MOJIEIb He
packpbiBaeT cama Mo cebe KakuM O0O0pa3oM OCYLIECTBISETCS MNpPEACTaBICHUE
3HaHui. [losToMy ceMaHTHYeckass CeTh paccMaTpUBaeTCsl KAaK  METOJ
OPEACTABICHUS 3HAHUW W CTPYKTypupoBaHusi 3HaHuM. Ilpum pacmmpenun
CEMAHTUYECKON CETH B HEM BO3HUKAIOT APYTHE OTHOLICHHUS:

IS —A (mpunamnexut) u PART OF (sBnsieTcs yacThio) OTHOIIICHUE:
IIEJI0€ — YacCTh.

Jlactouka IS — A nruna, «aHoc» PART OF «reno». Hanpumep:



1s-a 1s-a

KA | | jacTodKa OTHLA
|
|
|
BJIAJEEeT THE3I0
bi | — 3| part of
BECHA KPBLIIbS
KOHEIT
OCEHBb

Pacmmmpenne ceMaHTUYECKOU CETH

MoryT OBITb W Jpyrue OTHOLIEHHS: Biaaeer. Torga ceMaHTHYecKas CeTb
pacmmpsercs uepapxuuecku (BepliMHa UMeeT JBe BeTBH). Kpome Toro, MoxHo
pPaCLIUPUTD CETh U IPYTUM OTHOLIEHUEM:

NEpuoa — «BECHA — JICTO».

[Tonmywaetcsi umepapxuyeckas cTpykrypa mnoHsaTuss FHOKO. MoxHo pa3outh Ha
nmoAcxembl. bombmiol mpoOiaeMoi sl CeMaHTUYECKUX CETEH SBISETCS TO, YTO
pe3yabTaT BbIBOJA HE TapaHTUPYET JOCTOBEPHOCTH, TaK KAK BBIBOJ €CTh MPOCTO
HACJICIOBAHHUE CBOWMCTB BETBU 1S-a.

JIist 0TOOpaKeHUsT MePAPXUUYECKUX OTHOIICHUN MEXAy OObEKTaMU U BBEIICHHS
€MHON CEMaHTUKW B CEMAHTUYECKHE CETH ObUIO MNPEAJIOKEHO HCIO0JIb30BATh
nporeaypHbie ceTu. CeTh CTPOUTCA Ha OCHOBE Kilacca (MOHSTHUS); BEPILIUHBI, TyTH
Y TIPOIIEAYPHI IPEACTABICHBI KaK OOBEKTHI.

3amanue 1

HCHOJ’IBBY}I COOTBCTCTBYIOIIHC Ayru IMOCTPOUTD CCMAHTUYCCKYIO CCTh,
KaCaromyroc:d:

1. reorpadum kakoro-nubo permona. Jlyru: rocygapctBo, cTpaHa, KOHTHHEHT,
IMpoTa.

2. JMAarHOCTUKM TJa3HbIX 3aboneBanuid. Jlyru: kareropum Ooyie3HEH,
MaTo(HU3N0IOTHYECKOE COCTOSIHUE, HAOFOACHUS, CHMIITOMBI.

3. pacno3HaBaHHs XUMHUYECKUX CTPYKTyp. [yru: ¢opmyna BemecTBa, CBOMCTBA
BEILECTBA, 00J1ACTh TPUMEHEHUS, MEPBI TPETOCTOPOKHOCTH.

4. mpouemypbl TOMCKAa TOJE3HBIX HCKOomaembix. Jlyru: HamMmeHOBaHUE
MCKOIIAGMOT0, PACIIOIOKEHUE MECTOPOKICHHUsS, TIyOWHA 3ajeraHus, METOJbI
TOOBIYH.

5. cyneOHou mporeaypbl. Jlyru: OpUAMYECKOE JIUIO0, COOBITHE, MEpHI
BO3JICHCTBUSA, CITIOCOOBI pacciae0BAHMUSL.



6. pacrmpenelneHus TMPOAYKTOB IO MarazuHaM. JIyru: HMCTOYHHMK CHAOXKEHWS,
HAaWMMEHOBAaHHWE TPOJYKTa, CIOCO0 TPAHCIOPTHPOBKH, KOHEYHBIA ITyHKT
TPaHCIIOPTUPOBKH.

7. ompeAeneHUsT NPUHAMJICKHOCTA >KMBOTHOTO K OINPEIEIECHHOMY BHUIY, THUIY,
ceMeiicTBy. [lyru: mecto oOWTaHUS, CTPOCHUE, OCOOECHHOCTH MOBEJCHHUS, BUJ
MATAHUS.

8. KiIaccuPUKalUM TMHILEBBIX NPOAYKTOB. JlyrM: HaMMEHOBaHHUE TMPOAYKTA,
COCTaBJISIOLINE YACTH, CIIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHMUSL.

9. pacnio3HaBaHus THUINA KoMIlbioTepa. Jlyru: cTpaHa M3roTOBUTENb, CTaHIAApTHAS
KOH(UTypanus, 006J1acTh MPUMEHEHUS, UCIIOJIb3YEMOe MTPOrpaMMHOE 0OECIICUEHHE.

10. uepapxuueckoii crpyktypsl BJI. [dyru: cucrema, cOCTOsIHUE, Ha3HA4YE€HUE,
B3aUMOJECHUCTBUE COCTABIISIOLIUX.

HUcnoab3oBanue ppeiiMoB A/ NPEACTABJICHUS 3HAHUH

@peiiMbl - OWH U3 PACTIPOCTPAHCHHBIX (POPMATTU3MOB MPEACTABICHUS 3HAHUN B
OC. O®peilMm MOXKHO NPEACTaBUTH ce0€ Kak CTPYKTYpY, COCTOSLIYIO0 M3 Habopa
q4eeK - CI0TOB. KaIplii CIOT COCTOMT U3 MMEHM U aCCOUMUPYEMBIX C HUM
3HaYeHUHN. 3HAYEHHUS MOTYT MPEJICTABIISIThL CO00M JaHHbIE, MPOLEAYPbl, CCHUIKHA Ha
apyrue ¢GpeiMbl Wi ObITh MyCThIMH. Takoe MOCTPOCHHE OKAa3bIBACTCS OYECHB
yA0OHBIM ISl MOJICTTUPOBAHUS aHAJIOTUH, ONMUCAHUsI 00JacTel ¢ POJOBUIOBBIMU
CBSI3SIMU MOHSTUM U T.11.

Jto6oi1 ¢peiiM COCTOMT M3 HEKOTOPBIX COCTABIIAIONIMX, UMEHA U COJECpKAHUE
KOTOPBIX OMTUCAHO HUXKE:

1. Ums dpeitma. 310 uaeHTudukarop, npucBauBaeMbiil hpeiimy, dpeiim aomkeH
MMETh UM YHUKAJIbHOE B JaHHOU (pperiMOBO# cucteme.

2. Nms crota. OT0 UIEHTU(PUKATOP, MPUCBAUBAEMBIN CIOTY; CJIOT JOKEH UMETh
YHHUKaJIbHOE UMS BO (periMe, K KOTOPOMY OH MpuHAAIEKHUT. OOBIYHO UM CJIO0Ta
HE HECeT HUKAKOW CMBICJIOBOM HArpy3KH W SIBISIETCS JIMIIb UICHTH(PUKATOPOM
JAHHOTI'O CIIOTA.

3. VYka3zarenu HacielOBaHMs. OTHU YKa3aTelu KacarTcs TOJBKO (PpediMOBBIX
CUCTEM HEpapXUYECKOTO THUIIA, OCHOBAHHbIE HA OTHOIICHMIX ‘‘abCTpakTHOE-
KOHKPETHOE”, OHM TOKa3bIBAIOT, KaKyr HH(opMamuioo o0 aTpudyTax CIOTOB BO
(dpeiimMe BepXHEro ypoBHsI HACJIEAyIOT CIOThI C TAKUMHU K€ UMEHaMHu BO (peiime
HIWKHEro ypoBHs. Tunuunble ykaszarenu HacinenoBanusi Unique (U: -
yHUKaJIbHBIN), Same (S: Takoi xe), Range (R: ycranosnenue rpanwui), Override
(O: urnopupoBatb) u T.n. U MOKa3pIBacT, 4To (PpeiiM MOKET UMETh CJIOTHI C
Pa3HBIMM 3HAYEHUSAMU: S - BCE CIOTHI JOJDKHBI UMETh OJMHAKOBBIE 3HaUeHUs, R -
3Hau€HHE CJIOTOB (peiiMa HIKHETO YPOBHS JODKHBI HAXOIUTHCA B Tpejeliax,
yKa3aHHBIX 3HAYCHHUSIMHU CIIOTOB (peiimMa BepxHero ypoBHs, O - mpu OTCYTCTBUU
yKa3aHHsA 3HAYEHHUE cJoTa (ppeiiMa BEpPXHEro YPOBHS CTAHOBUTCS 3HAUCHHEM
ciota (peiiMa HUKHETO YPOBHS, HO B Clydae ONpENEICHUS HOBOTO 3HAYCHHS
CJI0TOB (PpEeiiMOB HUXKHUX YPOBHEH yKa3bIBAIOTCSI B KAUECTBE 3HAYEHUI CIIOTOB.



4. YKa3zaHue TUIMA JAHHBIX. YKa3bIBAETCA, YTO CJIOT UMEET YKCICHHOE 3HA4YeHHE,
00 CIYXKUT yKaszareneM apyroro gpeiima. K Tmam 1aHHBIX OTHOCSITCS:

FRAME (ykazatens), INTEGER (uensiit), REAL (meiictButensnsiii), BOOL
(6yneB), LISP (mpucoenunennas mpouenypa), TEXT (tekct), LIST (cnucok),
TABLE (tabnuua), EXPRESSION (BbipaxeHue) u ap.

5. 3nauenue ciota. [IyHKT BBOJa 3HAYEHUS CJIOTA. 3HAUYCHHE CJIOTA JIOJKHO
COBIAJaTh C YKa3aHHBIM THUIIOM JIAaHHBIX OSTOTO CJIOTa, KPOME TOTO JOJKHO
BBITIOJTHATHCS YCIIOBUE HACIICIOBAHMUS.

6. lemoHn. 3nech nmaercs onpexaenenue aemMoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu T1.n. J[lemMoHOM Ha3bpIBaeTcsi IMpoLEAypa, aBTOMATUYECKHU
3aIycKaeMasi Ipy BBIMOJHEHUHA HEKOTOPOTO YCIIOBUS. JIEMOHBI 3aITyCKalOTCS MPU

oOpalieHu K COOTBETCTBYIOIIEMY cIIOTy. Kpome Toro, JIeMOH SBJsSeTCS
Pa3HOBHUIHOCTBHIO MPUCOEIMHEHHOM MPOLIEYPHI.

7. IlpucoenuHeHHass mnpoueaypa. B KkadecTBe 3HaYeHUs CJIOTAa MOYKHO
KCMOJIB30BaTh MPOrpamMMy MpoueaypHoro tuna. Kormga Mbl rOBOpUM, 4YTO B
MOJIENISIX TPEJCTaBICHUS] 3HAHUM (PpeliMmaMu OOBENUHSIIOTCS TMPOLEAYypHBIE U
NEKJIapaTUBHBIE 3HAHMS, TO CUMTAEM JIEMOHBI U NPUCOCIWHEHHBIC MNPOLIEAYPbI
MPOLETYPHBIMH 3HAHUSIMMU.

OcoOEHHOCTBI0O MEPAPXUUECKOW CTPYKTYpHI SIBISIETCS TO, YTO HH(oOpMmanus 00
atpuOyTtax ¢peiiMa Ha BEpPXHEM YpPOBHE COBMECTHO HCIOJIb3YEeTCS BCEMHU
¢peliMaMy HUKHUX YPOBHEH, CBA3aHHBIX C HUM.

Hamnpumep: ®peliMmoBoe nipeicTapiieHrne KoH(epeHIuu.

Uepapxuyeckue QpeiiMoBbIE CTPYKTYphl Oa3upyroTcsi Ha OTHomeHusix IS — A
Mexay ¢peiimamMu, OMUCHIBAIONIUMU HEKOTOPYIO0 KoH(pepenumio. Bcee dpeiimbr
noJKHBL coaepkarh uHpopmanuio o JATE, MECTE, HABSBAHWM TEMBI,
JNOKJIAJUUKE. Takum o6pa3om, Ha caMOM BEpPXHEM YPOBHE ompeneiieH Gpeiim
KOH®EPEHIU .

Kondepenuuu paznensrorcs Ha KOMMEPUECKHE U 10 pa3BUTHIO. OHU COCTABIIAIOT
nouepHue ¢peiiMbl. B HUX MOTryT ObITH J00ABIIEHBI CIOTHI: 00BEM TOPTOBIU U
OIOKET.



KoHdepeHI A

Hama
Mecro
Tena
IS-A IS -A
KOMMEP‘WCK}V/\ TID PASBHTHIO
Hama Hama
Mecro Mecto
Tema Toprorma Tema PasH1HE
JoRTaaHHE JORIAIHHE
] IS-A
02.01.92 4 KoHpepeHIHA
Hama
MecTo KoHi epeHii-3an SK3EMITTAD

Tenn
Jotamaue  Imako

[Tpumep dpeiimoBoit Moaenn

3aganmue 2.

Hcnonb3ys (GpeiiMOBYI0 MOJENb NPEICTABICHUS 3HAHUN pealn30BaTh CTPYKTYPY
OTHOUIEHUH, ONUCHIBAIOIIKE CIEAYIOIINE CUTYALNH:

1. sK3aMeH IO JAUCHUIUIMHE 3a CEMCCTP Yy HIpernoaaBaTCiisd IMPHU COCTABJIAIOIINX!
CEMECTP, OK3aMCH, IIPCIIoaaBaTCJib, OICHKA, CTYACHT, I10JIY4aTh.

2. BEJOMOCTh MPU COCTABJISAIONIUX: IUCIUIUIMHA, CTYJEHT, 3K3aMEH, CEMecCTp,
penoaBaTesb, OlleHKA.

3. KOH(l)GpCHHI/ISI II0 KOMMCPYCCKUM BOIIpOCaM IIpU COCTABJIAIOIINX: OaTa, MCCTO
IMPOBCACHU, TCMA, LCJIb BEICTYIIAIOIIUC.

4. monydyeHHE OIIEHKH NpPH COCTAaBIIONIMX: IpenojaBarellb, CTYJEHT, OLICHKA,
MOJIy4aTh.

5. UCHONB30BaHUS W3AETUS MPU COCTABISIIONIMX: OpraHu3anus, pa3paboTka
TEXHOJOTHYECKOTO pEeILIeHUs, HcclefaoBanne «pusudyeckoro 3ddexra», METobl
CO3JIaHUsI U3JIETIU.

6. undopmarmonHass ctpykrypa bJ[ B MallMHOCTPOEHUU MPU COCTABISIONIUX:
¢uznyeckre HGPEKThl, TEXHUUYECKUE pEUIeHUs, H3JeIusi, OOBEKT TMOCTaBKHU
u3eNusi, IpuOOphl U CTEHbI, HOPMATHUBHI.

7. KkimaccupukanMs TNPOAYKTa TMPU COCTaBIAIONIMX: Ha3BaHUE, O00JacTh
NPUMEHEHUs], CI0CO0 XpaHEeHUsl, CIIOCO0 TPAHCIIOPTUPOBKH.

8. AyaAUTOPHUA (OHI/ICEIHHG) IIpu COCTAaBJAIOMIUMX: BMCCTHUMOCTb, HA3HAYCHHC,
COCTaBJIAIOMHNEC, MCCTOHAXOXACHHUC.

9. )KMBOTHBIM MUP MPH COCTABJISIONINX: BHJ, THII, cpefia OOUTaHUS, OCOOCHHOCTH
MMOBEJICHUSI.



JlaGopaTopHblie padoTsl 3-5

Co31aHue OHTOJIOTMH B CUCTEME PROTEGE. Ocnosnl RDF 1 OWL

Bonpocehl (koMmneTeHIIMH, HABBIKH) 1JI1 OCBOCHUS:

3. Onpenenuth IpeAMETHYIO 00J1aCTh, CO3/IaTh KJIAcChl, OTHOIIEHUS C
HCIMOJIb30BaHUEM CUCTEMBI Protégé, a Takke Ha mpuMepe Co3AaHHOU
b3 paccmotpets mozaens RDF, si3pik OWL u cuntakcuc Turtle.

4. Hayuutbcs peanuzoBbiBaTh noHsTus Defined Classes, DL Query B
cucreme Protege

5. M3yuuTh BO3MOXKHOCTH si3bIKa 3arpocoB SPARQL

6. Hayuntbcs aHamm3upoBaTh CO3/aBaTh IPaBWJIA I IPOBEPKH

uH(dopMaIu o ToBapax ¢ momomibko s1361koB SWRL 1 SQWRL .

3aIlaHI/Iﬂ AJId BBINOJHCHHUA U METOAUYECCKHUEC PEKOMECHAAIINHA:

B kauectBe mpumepa Oyzaer paccmMoTpeHa UHGpOpMalus O KOHKPETHOM
ToBape (KOHKpETHOM cMapT(oHe') M Ha €€ OCHOBAHMM COCTABJIEHA TIEPBast BEPCHsI
b3.

[lepen nauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTaBUTH
X0Ts OBl HEKOTOPYIO VYIPOUICHHYI0 KOHIENTYaJbHYI0O MOJENb MpeAMETHOU
obnactu. U, mjis Toro 4roObl MOTOM HE OBLIO CIOKHOCTEH C ee hopmannzanuei,
HEOOXOMMO ONPEEIUTh KaKUMHU CYIIHOCTSIMH MOXHO ONepupoBath. B nanHom
ciaydae 310 cymiHoctd moaenu RDF [1, 2] u s3pika OWL [4], T.k. MHorue
CUCTEMBI U OMOIMOTEKH, B TOM yucie Protégé moanepKuBaeT 3T CTaHAAPTHI, U
OHH SIBJISIIOTCSL HAanboJIee pacpoCTPaHEHHBIMHU.

Croutr cpa3dy otmetuthb, uto Mojnenb RDF sBisercs abcTtpakTHOM u
CYIIECTBYET MHOYKECTBO SI3bIKOB C Pa3HBIMU CUHTAKCUCAMHU, peanu3yromux ee [1].
OWL taxxe MOXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAlMA U B JIIOOOH U3

s361k0B RDF [4]. KoHKpeTHBIE CHHTAKCHUCHI OYyIyT OOCYXIaThCsl MO3JHEE U BCE

! https://www.dns-shop.ru/product/052629b3621f3330/62-smartfon-samsung-galaxy-s9-256-gbfioletovyj/
characteristics/



MIPUMEPHI, ONMMCAHHBIE HUKE MOTYT UX HE MPUIAEPKUBATHCS.

Owntonorust B pamkax monaenu RDF mpenmonaraer ompeneneHue JTr0ObIX
MOHATUH MPEIMETHON 00JIacTh B BUJE TPOEK: CyOBEKT — MpeauKar — OOBEKT.
MHoXecTBO Takux Tpoek obpaszyer rpad mnoHsATHH. CyOBEKTHI W OOBEKTHI
MHTEPIPETUPYIOTCS KaK BEPIUIMHBI OPUEHTUPOBAHHOTO rpada, a MpeauKaThl Kak
ero JIyru (¥ OmpenessitoT OTHOIICHHUS MEXKIY CYIIHOCTSIMHU). BepuimHbl MOTYT
OBITh CJIEIYIOIIUX TUIIOB: PECypC, ITyCcTasi BEPIIMHA.

Pecypc onuchiBaeT HEKOTOPOE MOHSTHE PEaJTLHOTO MUpPA U pa3JieisieTcss Ha
CCBUIOYHBIE peCypchbl U cKasipHble. CCBUIOYHBIE pECypcbl — 3TO HEKOTOPHIE
MOHSTHS, KOTOpPbIE MOTYT HMMETh XapaKTepUCTUKH (Hampumep, cMapTdoH,
cmaprhon SMGI65FZPHZER, »skpan). Takum MOHSTUSM MPUCBAaUBAETCS
riobanbHb - yHUKambHBIN  uaeHTHGuKatop IRI (Internationalized Resource

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

TaKhe€ PECypChl MOTYT HAXOJWUTbCS KaK Ha MecTe CyObeKTa, TaKk U Ha MecTe
00BEKTa B 3aBUCUMOCTH OT NPEAUKATA.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPbIE KOHKPETHBIE XapaKTePUCTUKU
U SBJSIOTCS MPOCTO 3HAYEHUEM ompeneraeHHOro tuma. COOTBETCTBEHHO, TAKUE
pecypcsl MOTYT HaxoAMTCA TOJIbKO Ha mecte oObekra. Ho, mpu aTtom ans Hux
MOKET ONPEAENIATHCS TUI U AJI1 CTPOKOBBIX 3HAUEHHI MOKET ONPENEATHCSA SI3bIK.
Hanpumep, st Hameid npeaMeTHOW o0JacTh TaKUMHU CYIIHOCTSIMH  MOTYT
aBAThCA: 6.2 (KOHKpeTHas auaroHanb skpaHa; float), «Samsung Galaxy S9+—
(opurnHaIbHOE Ha3BaHUE; String); «4epHbIA~(@ru (IBET; String; pyCCKUid).

Taxke HEOOXOAMMO OTMETHUTh, YTO «IIPEAUKAT" TaKXKe MOXKET OBbITh
«CYOBEKTOM™ WJIM «OOBEKTOM™ B paMKax JIPYTUX TPOEK. ITO HEOOXOIUMO YTOOBI,
HaIlpUMEP, ONUCATh OTPAaHUYEHHMSI JTAHHOI'O OTHOILLEHUS.

[Tycras BepmmHa B OCHOBHOM HEOOXOAMMA Ul «UMHUTALMSI ™ N-apHBIX
cBsa3eil. Kak BUAHO M3 KOHUENMUMU MOJIETH, MPEAUKAT MOKET CBSA3BIBATH TOJBKO 2
pecypca. Ho, 3T0 pemaercsi ¢ MoMOIIbIO BBEACHHUS MTPOMEKYTOUHON BEPUIMHBI U
paszie’eHrueM CBsI3W Ha HECKOJbKO OuHapHbIX. [Ipu 3TOM BepuivHa He Oyner

MNpeACTaBIATh IOHATUC PCAJIbHOIO MHpa H el HEeT CMbIcia JaBaThb YHI/IKaJIBHBIﬁ



rII00aIbHBIN UIASHTU(PUKATOP, JOCTATOYHO JOKAJBLHOTO JJIS COCTABJICHHUS TPOCK.
NmMenHo 11 Takux BEpIIMH M BBEJEH oOCykmaemblii Tuil. Ilpu 3TOM He Bcerna
OYEBUIHO CTOUT JIM BBOJAUTH IS TOW WM HHOW CYIIHOCTH TJI00QIBHOM
uneHtTudukarop. Hampumep, KOHKpeTHbIE cMapTdhoH oONamaer  psAaaIoM
XapaKTePUCTUK JUCIUIeS M OBUIO PEHICHO BBIJAEIUTH IUCIUICH KaK OTACIIbHYIO
cymHocTh. [Ipu 3TOM 1Sl HAC OH SABJISIETCS HEOTHEMJIEMOW 4acThio cMapT(oHa, a
IIPOM3BOIUTENL CMapThOHA MOXKET CTaBUTh Pa3HbIe MOJEIH JTUCIICS OT Pa3HBIX
POU3BOJIUTENIEH TIPU YCJIOBUHM COXPAHEHMsI XapaKTEPUCTUK. Torga MoOXKeT ObITh
11eJeco00pa3Ho HMCIONb30BaTh IyCTyl0 BepmmHy. C JIpyroii CTOPOHBI, €Cu
IIPOM3BOIUTENb MMPHUCBOMII JAHHOMY JUCILICIO ONMPEICICHHBIN KOJI, TO MOXKET OBIThH
11e71Ieco00pa3HO BBIICIUTh €r0 Kak pecypc. T.K. OH MOXKET ObITh YCTAHOBJICH U Ha
apyroii cMapTdoH, a Takke OyneT Mpole peann30BBIBaTh, HANIPUMED, 3aMPOCHI
IUIsL OTIPENIEJIEHNUS] CEPBUCOB, I'JI€ €CTh B HAJIMYMU JTAHHBIA TUCIUICH. [l mpumepa
MyCTOW BEPIIMHBI PACCMOTPUM XapPAKTEPUCTHUKY «PAZPEUICHUE™ Y KOHKPETHOIO

JAUCILIICS .

SM-D-G965FZPHSER pa3pemenue x
_X Topu3oHTaIb 2960
_ X BepTukaib 1440

JlaHHbIe TPOMKHM ONUCHIBAIOT Tpad, N300pakeHHbIN Ha puc. 1.

SM-D-G965FZPHSER padpeliehne FORWIOHTANY! 2960
» 1440
BEeRTHMHEANb

Puc. 1 I'pad, onuceiBaromuii pa3penieHue auciies

CTouT OTMETUTbH, YTO JAHHBIC MOHATHS TAKXE MOXHO OBUIO OMHCATh C
UCTIONB30BAaHUE 2 CBSI3EH «pa3pelieHhe rop—, «pas3pelieHne Bep— U 0e3
MIPOMEKYTOUYHOM BepIIMHBI. UTO MOKAa3bIBAET, YTO CO3/IaHUE OHTOJOTHUU OCTACTCS
BapUATUBHBIM TPOILIECCOM, 3aBHCSIIMM OT KOHKPETHBIX IIEJeH M MpPearnOouTeHUN
pa3paboTyuka.

Kak mpasuno IRI pecypca cocroutr w3 wunentudukaropa b3 wumm



MPOCTPAaHCTBA HMMEH U UACHTUUKATOpA TOHATHUSA B Hem. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, MoxkeT o03Ha4aTh, YTO OIUCHIBACTCA

TIOHSITHE «phonel— B b3 TOBApPOB c UJEHTUPUKATOPOM
«http://myontololgy.org/goods#—. UrtoObl HE muUCaTh KaXIbI pa3 MOJHBIN
uneHTuukarop b3 wim mpocTpaHCTBA WMEH, €ro 3aMEHSIOT Ha MpeduKc.
Hampumep, MoxHO 3amMcbiBaTh «mo:phonel—, rae mnoxg «mo:— Oyaer
noapa3ymeBartbes nonHbld IRT B3.

Crangapt RDF BBOIUT HE TOJIBKO KOHIICTIIIMIO, HO U 3 MPOCTPAHCTBA UMCH
¢ oommmu nonstusamu: rdf, rdfs, xsd [3]. ['me xsd omuceiBaeT THIIBI, KOTOpPHIC
MOKHO HCIIOJIb30BaTh B oOHTosorwsix Ha 0Oaze RDF (mampumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspeiienue agucries IO
TOPU30HTAIM MOTJIO OBITh OINKWCAHO CIEIYIONIUM 00pa3oM: X TOPH30HTAIb
“2960”"xsd:integer. OcHoBHble moHATUA u3 rdf, rdfs, xortopeie OyayT
UCIIOJB30BaThCd B paMkax JaHHoOW pabotel: rdfs:Resource (monsarue pecypca,
omucanHoro panee), rdfs:Class (monsitue kiacca), rdf:Property (monstue
otHomienus), rdfs:subClassOf (oTHoIIeHHE, KOTOPOE OMNpeeseT «CyOheKT ™ Kak
noakiace «oowekra—), rdfs:subPropertyOf (oTHomeHme, KoTtopoe ompeaeisieT
«CYOBEKT™ KaK YTOUHEHHE «00BEeKTa™, SBISIONMIErocs oTHoIeHueM), rdfs:domain
(oTHOLIEHME, OmpeAestonlee 00JacTh ONPENeNeHUs] APYroro OTHOUIEHUS),
rdfs:range (oTHOIIEHUE, ONpeAeNstoee 001acTh 3HAYCHUS APYrOoro OTHOIICHUS),
rdfitype (OTHOIIEHHE, KOTOpOE ONpeAesIET «CYObEKT™ KaK OK3eMIULIP
«00BeKTa ™).

OWL sBnsieTcsi cTaHIapTU3UPOBAHHBIM SI3BIKOM CO3AaHUs OHTOoJOTrui. OH
UMEET HECKOJIBKO BapHWaHTOB CHHTaKcHWca (B TOM d4ucie (YHKIIMOHAIBHBIN), a
TaK)Ke MOXET OBITh mpeoOpazoBaH B Ho0Ooi u3 cuHTakcucoB RDF. T.x. OWL
comectuM ¢ RDF, 1o B Hamiem ciydae oH OyJeT HHTEPIPETUPOBATHCS Kak
HajacTtporika Haja RDF, kotopas yTOYHSAET MOAXOA K CO3JaHUI0 OHTOJIOTHM,
pacImpseT BO3MOKHOCTH MOJICTTH ¥ BBOJHUT HOBBIE CYITHOCTH (M3 MPOCTPAHCTBA
nMeH owl).

b3, co3mannble ¢ ucnons3oBanueM OWL mpeamosararor, 4ro Ha HHUX



MIPOU3BOJIUTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HEMTPOTUBOPEUUBOCTH b3,
BBIBECTH HOBBIE OTHOLIEHUS.

B cBsI31 ¢ 3TUM OInHcaHne OHTOJIOTUY MOKHO Pa3JeIuTh Ha:
1 CymHoctu. Bcee moustusi, onucanHble paHee B pamkax RDF, a Takxke
HEKOTOpbIe HOBbIE 13 OWL;
2 Beipaxxenuss. Onucanve MOHATHSA 4Yepe3 KOMOMHALIMIO MHOXECTBA JIPYTUX
cymHocTtel. OTHUM U3 OCHOBHBIX IPUMEPOB MPUMEHEHHUS SIBISIETCA ONPEACIICHUE
Kjacca yepe3 BblpaxkeHue. Hampumep, «Kamepodon— — 310 TenedoH, KOTOPHIi
MMEET HE MEHee 2 OCHOBHBIX KaMep € pa3pelieHreM He MeHee 2(0Meranukcenei;
HOBBIM THUIT «YHUCIO™ — 3TO OOBEIMHEHHE MHOXKECTB IIEJIBIX YUCET M YHUCEN C
JIpOOHOM YacThIO.
3 AxkcruoMbl. TOUHO HM3BECTHBIE MOJIOKEHHUSI U TOJOXKEHUS, KOTOpPbIE BCEraa
JTOJIKHBI OCTaBaThCs WCTUHHBIMH. Hanpumep, Ha OTHOIIICHUE
«mioTtHocThlIMKceneii—~ MOryT ObITh HaJOXKEHBl OrpaHUYEHUS Ha 00J1acTh
ONpeNeNeHus] — IK3eMIUIIp kiacce «Jlucrneii—~ u o0nacTh 3HAYEHUS — «IEI0e
gucio—. Ilpu 3Tom ecnu B 0aze 3HaHuil Oyner Tpoitka «G mmoTHocThlIukcenei
529—, TO 3TO MOXET MPUBECTH KakK K omuoOke (ecinu G TOUHO HE MOXKET SBISITHCS
DK3EMIUIIPOM KJacca «Jlucrimeii—), Tak W K BBIBOAY HOBOTO OTHOmIeHUs «G
rdf:type Jucrnei—.

Kak yxe Obuto ckazano Beime, OWL pno0aBiseT HOBbIE TOHSITHS U
akcuoMmsbl. {5 naHHO# paboThl HEOOXOIUMBI CIIEAYIOIINE TOHSATHS:
1 owl:Class. Aramornuno rdfs:Class;
2 owl: Thing. Knacc, sBustroruiicsi mpeIkoM BceX KJIacCOB. AHAJIOTHYEH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [logknacc orHomenutit (rdf:Property), cBsi3piBaromumx
nBa pecypcea c IRI;
4 owl:DataProperty. [Tonkmnacc otHomennii (rdf:Property), cBsizpiBaromumx pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxnee B uepapxuu

object/data property, siBisonieecs npeakoMm Bcex object/data property;



6 owl:FunctionalProperty. Knacc oTHoImeHui, npuMeHsieMbIX K OTHOMY
«CyOBEKTY ™ TOJIBKO OJIUH pa3. T.e. B OHTOJIOIMH HE MOKET CYLIECTBOBATH /[BA
TpuIuieTa «X ¢ yl—, «x c y2—, rae yl u y2 pa3nble cyliHOCTH U «c rdf:itype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1IeHHE, NeKIaAPUPYIOIIEE, UTO FK3EMILIAP CyObhEeKTa-
KJIacca He MOKET OBITh OJJHOBPEMEHHO K3eMIUIAPOM 0ObeKTa-kiacca. T.e. B
OHTOJIOTHY HE MOXET CYIIECTBOBAThH JiBa TpHUIuieTa «x rdfitype yl1—, «x rdfitype
y2—,rae yl u y2 paszusie kiaccol ¥ «yl owl:disjointWith y2—.
8 CymHocTr, He00X0IUMBbIE I COCTaBJICHUS BhIpaKeHU. By 1yT onuceiBaTh
npu nosisienuu (owl:members,, owl:unionOf u T.1.)

Teneps, Korga CyIIHOCTH, KOTOPbIE MOTYT OBITh HCIIOIH30BaHbI, 0003HAUCHBI,
MOJKHO CIJTaHUPOBATh 00I1Iee onucanre npeameTHon obaactu. OHO pa3zeneHo Ha
OTHCaHue KIACCOB, IK3EMILISIPOB U OTHOIICHUH MEXTy HUMHU (pUC. 2) ¥ OMTUCaHHE

caMuX OTHoIleHu# (puc. 3).

SM-G965FZPHSER

A

2018

—» owl:Class

rog, BbInycka
—
5 rdftype vacn npoussoauTens
& 1 Tosap SM-G965FZPHSER
(@] ™
== rdfs:subClassOf ~
a SM-D-G965FZPHSER
w CmapTtdoH
S ifbype — TEXHONOrMA 4acTb
. 3Kpa 3roT! HKMA IKDaHa
L YacTb ToBapa ! &UPEFAMOLED Exynos 9810
— 6.2 pa3peligHne
| o 3KpaHa KoN-8o
Awucnnei RAGTHEE M/H anen
“é nuKcenei 16 8
LU“; || Kamepa 29 paspelweHrMe yactoTa pabpTel
b BEPTUKA/Nb  npoLeccopayrL
wv
z ‘/,d@pe [2.9,1.9]
© |— [poueccop 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onmuchIBarOMIETO KIACChI, SK3EMIUISPHI U UX OTHOIIICHUS B

pamMKax omucaHus cMapTPOHOB



dfs:range

owl:Property -,
: NeR r

— TeKCTOBOE @ \ xsd:string
rdfs:domain rdfs:range \\
L »| Tosap xsd:string unknown
rdfs:range rdfs:subProgertyOf
L3 YacTb roapa/ pa3spelleHue
Koa npoussogutens —
7 rdfs:range
i i TexHONorMA UroToBNeHnA | | PaspelueHme
rdfs:range aKpana
L_»! xsd:double rdfs:subPropertyOf \dfs;domain
rdfs:domain Oucnneii
rof, BbinycKa P/ rdfs:domain
paspelueHune

AWaroHanb aKpaHa

FOPU30HTaNb

Puc. 3 ®parment rpada, onuchIBaIOIIET0 CBOMCTBA B paMKaX ONMKUCAaHUs

cMapT(oHOB

B pamkax mnpuBeneHHOro (parmMeHra KiIaccoB BBIJICIECHBI OYEBHJIHBIC
KJIACCHI:
«ToBapy», «CmapTtdony». Takxe BbACIECHB HEKOTOPbIE OTAEIbHBIE COCTABIISIOLINE
cMapTPoHa Kak MOAKIacchl kimacca «Yactb ToBapay: «/lucrmeit», «Kamepay,
«IIpoueccop», «AkkymynsaTop». Cro/1a BBIACIEHBI TOJBKO CaMbl€ Ba)KHbIE YacCTH,
KOTOpBIE OOJIbLIIE BCEr0 MHTEPECYIOT IMOKyIlaTesned M Haubosiee LEHHBI IpU
o0paboTke uHpopMalu o ToBape. OcTanbHble XapaKTePUCTUKU OyayT 3a1aBaThCs
OTHOILICHUSIMU MEXJY KOHKPETHBIM CMapTQOHOM U KOHKPETHBIMH 3HAYCHHUSIMHU
(Ha M300pakeHUU B KauyecTBE MpUMepa TaKUX OTHOIIEHUH MOYKHO BUJIETb: «TOJ
BBIITYCKa», «KOJ MpoU3BOAMTENA»). CTOMUT OTMETUTh, YTO HEKOTOPBIE Y3JIbI
(mampumep, «[2.9, 1.9]») 3amanbl B aOCTpaKTHOM BHJIE U UX KOHKPETHOE 3a/IaHHE
OyZneTr 3aBHCETb OT HCIOJB3yEMOr0 CHHTaKCHCa W/MIW  BO3MOXHOCTEH
MHCTPYMEHTAJIBHON CUCTEMBI.

B pamkax mpuBeneHHOro (parmMeHTa CBOICTB HE CAENAHO pa3feiieHHuE Ha
ObjectProperty u DataProperty Bo u30exaHue W3JIMIIHEH KOHKpETH3aluu (Mpu

peanu3anuu pa3fesieHue JIeJacTcsl OuYeBHIHBIM o0OpazoM). B pamkax mpsiMbIx



HacJeTHUKOB «owl:Property» Bbliei€HBI THUIBI BO3MOXKHBIX OTHOLICHHH: «4aCTh)
(nmst cBSI3U TOBapa C €ro 4acThi0), «UYUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pelIeHUE)
(maHHBIE CBOWMCTBA ONPENENSIOT TPYINIy CBOMCTB, OOBEAMHEHHBIX OOIIEH
oOnacTeio ompezeneHusi. Pa3genenue Ha TEKCTOBOE M CBOOOJHOE CHECNAHO JUIs
yOopouieHusi JaiabHeidmeit oOpabotku. Ilox TEKCTOBBIMH MMOApPa3yMEBArOTCS
KOHKPETHbIE 3HAYE€HHUsS, KOTOpbhIE IOTOM MOIYT OBIThb MpeoOpa3oBaHbl B
nepeurciasieMblii Tun. B pamkax CcBOOOJHBIX K€ OINUCAHUS MOTYT COJEPKaTh
HECKOJIBKO XapaKTEPUCTHUK, OJJHY XapaKTEPUCTUKY, 3alIMCAHHYIO Pa3HbIM 00pa3oM
U T.J.), «unknowny (TpyIma XapaKTepUCTHK, NOOABISEMbIX aBTOMATHYECKU B
nporecce cbopa HMHPOpMALUHM, JUISI KOTOPHIX HEBO3MOXXHO  OIPEAEIUTH
MPUHAIIEKHOCTb K PAHEE OMMCAHHBIM TPYyIIam).

Heo0Oxoaumo moHUMaTh, 4TO B paMKax puUC. 2, pHC. 3 MPUBEIEHBI TOJIBKO
¢dbparmentsl rpada mna ynporleHus. OctaBiiudecss (PparMeHThl OMHCBHIBAIOTCS
aHAJIOTMYHO U HE 00J1a/1at0T JONOJHUTEIbHBIMU OCOOEHHOCTAMH.

T.x. onucanue TOJKHO MOIpa3yMeBaTh BO3MOKHOCTh cOopa nHpopMaIuu
C HCIOJb30BAHUEM IMPOTPAMMHBIX CPEJICTB, HEOOXOJIUMO OOrOBOPUTH KaK IMPHU
3TOM OYJET MPOUCXOIUTH J00ABIEHNE HOBBIX CYIIIHOCTEM:

l. Tlonyuuth € JeTadbHOM CTPAHUIBI TOBApa CIHCOK XapaKTEPUCTUK B BUEC
«Ha3BaHUE
— TEKCT» U JIPYrHMX HEOOXOIMMBIX OTAENBHBIX IMOJIeH (CChUIKA, KOJ TOBapa,
KaTeropus u T.1.);
2 [TIpousBectn mnouck mnojaknacca kiacca «ToBap», COOTBETCTBYIOLIETO
KaTeropuu paccMaTpuBaeMoro ToBapa. Eciau He HaliIeH, TO CO31aTh;
3 Co3marh 2K3eMIUISIp TOJy4yeHHOro B 1.2 kiacca (JokanpHas vacth [RI
dopmupyercs kak «Kox mpoumsBogutens» wunm kak «Koa ToBapa» mpu ero
OTCYTCTBUH)
4 JIns Kax 10N XapaKTepUCTHKU
4.1. IlpoBepuTh OTHOCUTCS JIM XapaKTEPUCTHUKA K OINHCAHMS KaKOIro-TO U3
noakiaccoB knacca «Hacts ToBapa». [lonknaccesl knacca «Hacts ToBapay, a

TAKKC OTHOLICHH:, CBA3AHHBIC C HUMU 3a/IaHbl 3apaHCC U HC U3MCHAIOTCA B



nporuecce coopa uHGopmaruu. s Kaxaoro U3 TaKuxX KJIacCOB 3a/1al0TCs

CIIUCKM TIOJIEM M TIpaBWja uX mpeoOpa3zoBanusa. KoHKpeTHblE peanu3aiuu

ATOM YacTU He OyJyT paccCMaTpUBATHCA.

4.2. Eciii OTHOCHUTCS, TO TOJYYUTh 3K3EMIUISIP (a4 MPU OTCYTCTBUM CO3/ATh)
COOTBETCTBYIOIIEH YyacTu ((popmupoBanus jgokanbHou yactu IRI ams Takux
yacTell Takke mnponucaHo B mpaBwiax u3 mn. 4.1.). Jlnd nomyyeHHOro
AK3EMIUIApPA 3aJaTh OTHOUIEHUE, CBS3BIBAIOILLETO €ro C paccMaTpUBAEMOM
XapaKTEePUCTUKOM.

4.3.Ecnu HE OTHOCHUTCSA, TO HAlTU OTHOILLIEHHE 110 UMEHH XapaKTEPUCTUKH (IpH
OTCYTCTBUU CO3/1aThb OTHOUIEHUE C TAKUM UMEHEM KakK JI0YEpHEE CBOWCTBO
IUIsL CBOMCTBa «unknown» WJIM THUIIM3HUPOBAHHOIO CBOMCTBa). CBA3aTh
SK3EMIUISIP TOBapa C pPacCMATPUBAEMBIM 3HAYEHUEM XapaKTEPUCTHKU
MOJIyYEeHHBIM OTHOILIEHUEM.
3/1ech NpPOSBISIETCS TMOKOCTh OHTOJIOIMYECKOIro Mojaxoja. B ornuuuu oT

PEJSIIIMOHHON MOJENH, B JI000M MOMEHT JIETKO MOTYT ObITh J0OaBJIEHbI HOBBIE
OTHOUIEHUS!, TPOU3BEACH NEPEHOC UX B APYTYIO IPYMITY, MPOU3BEICHO 33a/JaHuE UM
HOBBIX orpaHu4eHuil. Takke paboTa c omucaHueM MPeIMETHONW O00JacTH B IIEJIOM
BEJICTCS B TEPMUHAX OOBEKTHOM WJIM JIIOOOW MHTepecyromieil Hac moxaenu. [lpu
ATOM HM3MEHEHUs, KaK MPaBUIJIO, HE BEAYT K JOJITOMY OXHAAaHUS (T.K. Yallle BCEro
JOCTaTOYHO U3MEHEHUS HECKOIBKHUX TPOEK).

[TonyuuB oOmiee HedopMaIbHOE ONMHMCAHUE MOJEIIH, MOXKHO MPUCTYIATh K
ee (popmanuzanuu u peanuzanuu b3 ¢ ucnosb30BaHMEM KOHKPETHOIO CUHTaKCHCa
W/WIM  UHCTPYMEHTapusi. OTH Tpolecchl OyIyT MAeNaThCsi MapauiebHO C
UCIIOJIb30BAHUEM CUCTEMBI Protégé.

[lepBoHayasibHO  TOC/E  3allycka CHUCTEMBbl  HEOOXOJUMO  3a1aTh
UACHTHU(UKATOP OHTOJIOTHU Ha BKIaJgke «Active ontology» B mose «Ontology
IRI» (puc. 30). [danHbIi MAEHTU(UKATOP TaKXe OmNpenenseT U 0a30BbIi
npedukc. st n300paKeHHOU OHTOJIOTHH IRI Oyner
«http://myontologies.com/goods», a 6a30BbIii npePuKc A1 BCEX CO3/1aBaeMbIX

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



goocls(hm:://myontologies.com/goods) : [Z\D\educate\nocobua\OntologyProtege\resourc... — 5]

File Edit View Reasoner Tools Refactor Window Help

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

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

Ontology header: FITEEE J Ontology metrics: EMNEEF
(2 1T YR Bhitp://myontologies.com/goods] 6 Metrics

Ontelogy Version IRl

Annotations

Class axioms

|Ontology imports |Ontology Prefixes General class axioms |

Imporied oniologies: EIMEEE
Direct Imparts
Indirect Imparts

No Ressoner set. Select s ressoner from the Reasonsr menu v/ Show Inferences

Puc. 4 Bxiagka «Active ontology» B cucreme Protégé (a — maHesnb B BKJIaJ0K €

aKTUBHOM BKJIaAKON «Active ontology»; 6 — uIeHTUPUKATOP OHTOJIOTHH)

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

File Edit View Reasoner Tools Refactor Window Help

© goods (http-//myontologies com/goods) ~ Search

a
Active ontology Entities | Individuals by class DL Query |

Individuals = ® owl:Thing — http:/fwww.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes \AnnoTonsil Usage

Data propgtties | Annotations: owl Thing.

Classes ““ Object properties Annotations

Clat s hierarchy: ovl Thing EEDE

% Asserted ~

Mow Thio

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

DuplicatcAdds a sub-hierarchy below the selected class created from tab indented text|

Change IRI| (Rename)... Ctrl-U

Copy IRI

Copy OBO Id
Copy display name
Copy as Markdown

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

Remove disjoint classes axioms for subclasses...

tMEHTOB:

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — manens B BKJIQJAOK C aKTUBHOM
BKJIaAKOM «Enitites»; O — mmaHeJb BIOKEHHBIX BKJIAJI0OK BKIaJaKH «Entities» ¢
akTuBHOM BKiaskon «Classes»; B — cynepkiacc owl:Thing; r, 1 — KHOIKH

I[O6aBJ'ICHI/I$I HCPaAPXUHU l'[OI[KJ'IaCCOB/ noaxkJjiacca Iy BBIACICHHOI'O Knacca)

Jlanee HEOOXOOMMO CO3lIaTh HEpapXHI0 KiaccoB. it 3TOro HeO0OXOIUMO

BBIACIUTL KJIaCC, IIOAKJIACCaMHU KOTOPOI'O 6y,I[YT BCPXHHUC KIIACCHI Hallleu



nepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocie 3Toro BBI3BIBATH
KOHTEKCTHOE MeHIO (mpaBoi kHomnkoi mbimu — [IKM) u BbiOpath myHkT «Add
subclasses» (puc. 5r). Kinaccel Tak:ke MOTYT 100aBIATHCS MO OJTHOMY (pHC. 51).
[Ipu Haxatuum Ha KHONKy «Add subclasses...» mToABIsSETCS OKHO
no0aBIeHUsT HepapXuu MoJKiIaccoB (puc. 6). Kaxxnas BBeieHHas: CTpOKA B IAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (IMMyTeM A00aBICHHS B OHTOJOTHIO TPOEK «X
rdfitype owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3maBaemoro kiacca,
3anaBaemblii kak «{IRI oHTOnOrMuU}#{0OpaboTanHOe MMs Kiacca}» (B pamkax
00pabOTKM UMEHM Kjacca, MPOUCXOIUT, HAPUMED, 3aMEHa Mpolea Ha « »);y —
IRI pomurensckoro kiacca, KOTopwlid 3amaercss kak owl:Thing nns kimaccos,
3aaHHbIX 0e3 oTctyna um kak IRI Omukaiiiiero BepXHEro kjacca ¢ MEHbBIIHM
OTCTYIIOM JJIsl OCTaJIbHBIX (OTCTYIBI 3a1aeTcs Kak «Taby).
[Tocne naxatus Ha «Continue» TMOSBIAETCS OKHO, MpeJyIararoiiee Co3IaTh s
BCEX CO3/1aBa€MbIX KJIACCOB OJHOTO ypoBHsi oTHOIIeHUs1 «owl:disjointWithy. J{ns
ATOM 3a/1auu CoTJaniaemcsl.

Enter hierarchy

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

Tosap
CHapTdon
YacTe TOBapa
Ircnmen
ARKYyMyJATOD
Hamepa
Mpoueccop

PaspemeHne|

Prefix

Suffix

Continue Cance

Puc. 6 OxHO co3aHMs HepapXUU MOJKIACCOB B cucTeMe Protégé



IToka B3 sBnsieTcs HOCTAaTOYHO IMPOCTOM, PACCMOTPHM €€ rpaduuecKoe
npejcTaBiieHne W oauH W3 cuHTakcucoB OWL/RDF. [lns  BwiBoga
rpauyecKoro NpeacTaBiIeHUus HEOOX0IUMO aKTUBHPOBATh BKIAAKy « Window
-> Tabs -> OntoGraf» u mepeiitu Ha Hee (puc. 7). 31aech OymyT BUIHBI
KJIacChl, DJK3EMIUIApHI M object property. PaccmMoTpeHue TEKCTOBOIO
MpPEJCTAaBICHUS]  TO3BOJUT HAM  yBUJETh KakUe HWMEHHO  TPOMKH
MHCTPYMEHTAJIbHAs CUCTEMa Co3Jaja Ha JAHHbIH MOMEHT W JIy4llle MOHATH
KaKk OHa paboTaeT (B HEKOTOPHIX CIydasiX MOBEJIECHUE CHUCTEMbl MOXKET OBITh
HacTPOEHO, 3/IECh paccMaTpPUBAETCS MOBEACHUE MO yMoiYaHuto). s storo
Heobxoaumo coxpanuth oHtosoruto (File -> Save As). [Ipu coxpanenuu Ha

JTAHHOM 3Tare Heo0XoIUuMOo BrIOpaTh cuHTakcuc «Turtle Syntax».

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

Asserted - Search: contains -~

b i bl =% 44464 A6/ w8 [8& o
- @ Paspewenne
" Tosap

e dYacTL_ToBapa

0 Tosap |_7 B | Y Paspelwenne | ) Yacts_tosapa |

AT

® Kavepa | | @ Awywrsmon | | @ npoueccon | | @ Cweprdon | | @ vomned

Puc. 7 Bknagka «OntoGraf» B cucreme Protégé

OTKpBIB MOJYYMBIIMICS (palil MOKHO YBHJIETh NMPUBEICHHBIN nanee
TeKCT (IpUBENEHbl (PpParMEHTbl € KOMMEHTapUsMH, OOBSCHSAIOLIUMU
CUHTAKCHUC U OOLIYI0 CTPYKTYpYy OHTOJIOTUH. KOMMEHTapuu HaUMHAIOTCS C
#).

#OmnucaHne HAaYMHAETCS C 0OBSBIICHUS IPEPUKCOB
#Omnpenenenue oOmero mpedukca BCeX CO3JaBaeMbIX CYITHOCTEH (maiee

MOXXHO BMCCTO HCTO ITMCATb «»



@prefix : <http://myontologies.com/goods#> .
#Onpenenenue npedurcoB owl, rdf, xml, xsd, rdfs
# «.» SIBISICTCSI CHMBOJIOM Pa3JIeIUTENIEM TPOCK

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

#nanee IRI Hame OHTOJIOTHM ONPENEAETCS KAaK YK3EMIUISAP OHTOJIOTUH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#]lanee cnemyeT onucaHue CO3JaHHBIX KIACCOB

#«;» ABIAETCS CHEIHAIBHBIM Pa3JeIUTeNIeM TPOCK U TMOCIE HETO HET

JIBOMKA «IIpeuKaT — 00BEKT», a «CYOBEKT» OepeTcs U3 MpeAbIyIIel TPOUKU
:Axkymynsrop rdf:type owl:Class ;
rdfs:subClassOf :Hacts_ToBapa .

#T.e. 9TO  OSKBHUBAJEHTHO  3amucu  <«:Akkymymsatop  rdfitype
owl:Class . :Akkymynstop rdfs:subClassOf :Hacts TOBapa»

#Jlns moaknaccoB owl:Thing orHomenne rdfs:subClassOf moxker OBITH
OMYIIIEHO MpHU TeHepaluu (paitna

:Paspemennue rdf:type owl:Class .

#Jlanee onuceiBatoTCA OOLIME aKCHOMBI. B HallleM citydae 3T0 HECKOJIBKO
YCJIOBHI Ha TPYMIBI KJIACCOB OJHOTO YPOBHS, UTO HUKAKUE CYIIHOCTH HE MOTYT
OBITH PK3EMIUIAPAMH OJJHOBPEMEHHO HECKOJBKHX KJIACCOB U3 TPYIIITHI

[ rdf:itype owl:AllDisjointClasses ;

owl:members ( :Axkkymymstop :Jucmeit :Kamepa :Ilpomeccop )] .

[IpeoOpa3yeM TMOCIECIHIO 3amuch B BHJ TPOCK IS €€ IOHUMaHUS,
YYUTBIBas 4TO: «[]» — MO3BOJIIET 3adaBaTh IyCThie y3Jbl; «()» — IO3BOJSET
3a/1aBaTh CrMcKu (s 3aganus cnuckoB B RDF ecth cnienmanbhblil kinace rdf:List
u otHomeHus rdf:first, rdfirest):

_x rdf:itype owl:AllDisjointClasses .

_x owl:members y.

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



_erdfitype rdf:List . _e rdf:first : [{ucrmeti .y rdfirest 1.

_lrdfitype rdf:List . _1rdf:first :Kamepa . y rdfirest k.

_k rdfitype rdf:List . _k rdf:first :IIpoueccop . _y rdfirest rdfinill .

OTO0 TaKkKe MOXET ObITh 3amucaHo B (PYHKIHOHAJIBHO

DisjointClasses(

:Axxkymynsarop :ucrnneit :Kamepa :IIponeccop )

CTHIIC:

I[lonumanue CTaHIapTOB MW CHHTAKCHCA obOeruaer HaHBHCﬁmym pa60Ty C

OHTOJIOTHEHN (B 0COOCHHOCTH pabOTy C 3ampocaMH M PEeIaKTHUPOBAHUE OHTOJIOTUU

13 mporpaMmHoro koja). Kpome toro, cucrema Protégé peanusyeT Ha ypOBHE

uHTepdeiica He Bce ornepanuu (B YaCTHOCTH, HET BO3MOXKHOCTH SIBHOTO CO3JIaHUS

IMyCTBIX Y3JI0B, HO IIpU 3TOM CHUCTCMa B COCTOSIHUMH UX IIOHATH B OOJBIINHCTBE

cnyqaeB). Taxxe cTouT OTMCTUTD, YTO MHOT'HMC OIIMCAHUA TAK WUJIN MHAYC IIPUACTCA

MHACaTh CAMOCTOSITEILHO B COOTBETCTBUU C OmpeiesieHHbIM cuHTakcucoM (defined

classes, CIOXHBIC OrpaHMYCHHA Ha IIOJIA KW T.A. PpCaIM3yOTCA B CHUCTEME C

ucrnosbzoBanueM Manchester Syntax [7]).

Hanee neobxomumo 3anath Object Properties. OHu 3a7ar0TCsl aHAJIOTUYHO

repapxuu KiaccoB Ha Bkiagke «Object Properties». (puc. 8)

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

File Edit View Reasoner Tools Rsfactor Window Help

= @ goods (hitp://myontologies com/goods)

v Search. ..

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

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

|Annotation properties ibatatypes '|Annotations | Usage

|7Data pFOPEI‘ti}?S il Annctations: owl:topObjeciProperty 1M H

|Classes EOBject properties a

! Annotations

Cbject property hierarchy: owl:topObjectPrope I =3 ®

e 5] Asserted ~

Add sub-properties...

-
O Charai 2] B ®E & || Description: owl topObjectProperty B =|ojE

Functional
Inverse ful
Transitive
Symmetric
Asymmetr
Reflexive

Irreflexive

Equivalent To
SubProperty Of
Inverse Of

Domains (intersection)
Ranges (intersection)

Disjoint With

Mo Reasoner set. Selzct = reasonas from the Ressoner menu ¥ Show Inferences




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

KHOITKA JT0OABJICHUS] HEPAPXUH OTHOIIICHUIA)

Ha manHOM 3Tame HeoOXO0AMMO 3a7aTh CBOMCTBA «YacTh» U «pasperieHuey. [anee
OTIMIIIEM 3TH CBOWCTBA MOJpoOHEEe, a UMEHHO 3a/aguM OOJIACTh OMPEICICHHS U
00J1aCTh 3HAYCHUSI.

Jlst cBOMCTBA «4acThy» 00J1acTh onpenenenus « ToBap», 001acTh 3HAUCHUS
«Yactp_ToBapa». Jlis Toro, 4roObl 3agaTh 3Ty HH(POPMAIUI0, HEOOXOIUMO
BBIOpaTh CBOMCTBO (puc. 9a), Haiitm pazgen «Domainsy B MOSBUBIIEMCS

ONMMCAHUM M A00aBUTh HOBYIO 3amuch (puc. 90), BBIOpaB COOTBETCTBYIOLIUI

KJ1acc cymHoctel (puc. 9r).

4actb

File Edit View Reasonsr Tools Refactor — -
- \Data restriction creator Class hierarchy \
< hiip-//mycntologies com/good | g E % =
* @ goods (T imyeriobaes comioots) | Class expression editor ' Object restriction creator |
Active ontology Entities |Individuals by “* =+ = Asserted -
Individuals v SoulThihg
Annotation properties  Datatypes ’ :iaapemeume
|Data properties i
|Classes | Object properties
T= S| Asserted -
v =owl:tcpObjectProperty
f_..-paapeu.leHHe
OK Cancel
Transitive = gy]-topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
Irreflexive .

Ranges (intersection) =

Mo Ressones set. Select a ressoner from the Reasoner menu ¥ Show Inferences

Puc. 9 3amanme undopmammu o Object Property B cucreme Protége (a —

BBIJICJICHHOE CBOMCTBO «4YacThb», O — KHOIKa J0O0aBJICHUS HOBOM 00JacTH
ompenesieHus, B — KHONKA pEeJaKTUPOBAHUS CYIIECTBYIOIIEH  00JIacTH

ONpeJeNieHus, T — aKTHBHAs BKJaJIKa MEPAPXUU KIIACCOB MPHU 3aJaHUMU O0JaCTH

ONpeIeNICHHs] CBOMCTBA)



[Tpu 3TOM BO3MOXKEH HE TOJBKO BHIOOP M3 CYIIECTBYIOIIMX KJIACCOB, HO U
3ajaHue yepe3 BbhIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SBJISIFOTCS OIHMM U3 MPHUMEPOB, TI/€ MPHUIETCS
ucrnois3oBaTh Manchester Syntax, a He mpocTo rpadudeckuii uHTepderc).

[lo ananorum co3natorcsi Data Properties. IlosHblif CHUCOK CBOWCTB,
co3fgaBaeMbix B JnaHHOM b3, mnpuBenern Huxe (IpU CO3JaHUU HEOOXOIUMO
3aMEHUTH «;» Ha IEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJ NPOU3BOJUTEIS]; LIBET 3asBJICHHBIN IPOU3BOJUTEIEM; CETh 2g;
cetb 3g; yactora lte; ¢opmar sim KapThl; TEXHOJIOTMS M3TOTOBJIEHUS SKpaHa;
MaTepuaj KOpIyca; 3al[UuTa KOpIyca; 3alliuTa »KpaHa, CTENeHb 3allWThI;
OlepalMoOHHAasl CHCTeMa; MPOM3BOJIUTENb IIpPolleccopa; MOJENb MPolLeccopa;
KOH(pUrypauus npoueccopa; rpaduyeckuii yCKOpUTENb; TUI BCIBIIIKA OCHOBHOM
KaMephbl

YHICIIOBOE

rojl BBIIYCKa; YHUCJIO SIM KapT; AUaroHajlb SKpaHa; pa3pelieHue
TOPU30HTAJb; pa3pellieHue BEpPTUKalb, pa3pelieHUue KaJp/ceK; IJIOTHOCTb
MUKCEJIeH; KOJMYECTBO 1BETOB JKpaHa MJIH; KOJHMYECTBO sIep; 4YacToTa
mpoiieccopa ITi; 00beM ONEPaTUBHOMN MaMsITH 10; 00BEM BCTPOSHHOM MaMsITH T0;
MaKCUMaJIbHbIH O0BEM KapThl MNaMATH TI0; KOJUYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METAIIMKCENEN OCHOBHOM KaMephl; amneprypa OCHOBHOM KaMephl;
KOJIMYECTBO MeETanuKceled (QpOHTaIbHOM KaMephl, KOJIMYECTBO (PPOHTAIBHBIX
KaMep; eMKOCTb akKyMyJsiTopa MA*4; BpeMsi paboThbl B peKUME pa3roBopa; BpeMs
paboTHI B pe:KUME OKUAAHUS;, IIUPHUHA; BHICOTA; TOJIIHUHA; BEC

JIOTUYECKOE

aBTO(OKYCUPOBKAa OCHOBHON KaMephbl; ONTHYECKass CTaOWIM3aLMs
OCHOBHOM KaMephl, HaJW4We BCHBIIIKA (DPOHTAIHHOW KaMephl, HaIUYHe
OeCIIpOBOIHOM 3aps KU

CBOOOIHOE



KOH(pUTypanusi Tporeccopa; MaTdYuKh; OCOOCHHOCTH OCHOBHOM
KaMepbl; KOMIUICKTallKs;, OMOMEeTprUecKas 3aluTa; 0COOEHHOCTH
JIJist HEX TakKe HeoOXOAMMO 3a/1aTh 00JIaCcTh ONpeIeTICHUS U 00IaCTh 3HAYCHUSI.
CTOUT OTMETHTB, YTO JJISI BEPXHUX CBONCTB B MEPAPXUU OYJET 3a/1aBaThCS TOJIBKO
00JaCTh 3HAYCHHMsI, T.K. TaKHEC OTHOIIECHUS KaK «YHCJIOBOE» MOTYT CBS3BIBATH
m000H «CyOBEKT», HO TOJbKO ¢ yuciaoM. OKHO 3ajjlaHue 00JIaCTH 3HAYCHUs st
data properties oTIMYaeTCs OT aHAJIOTMYHOTO JJisg object property (puc.10). s
CBOMCTB «YHCIOBOE», «CBOOOIHOE», «TEKCTOBOE», «JIOTHYECKOe» 00IacTh
3HAYCHHS 33JIa€TCS C MCIOJIb30BaHUEM BKiIaaku «Built in datatypes», Ha KoTopoi

BeIOUpatoTcs turbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

YMCNoBoE >

;ﬁéta range expression
| Built in datatypes

® owl:rational

® owlreal

® rdf:PlainLiteral

® rdf: XML Literal

@ rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 Okno 3aganus o6nactu 3HaueHus 11s data property B cucteme Protégé

,HJBI HCKOTOPBIX CBOMCTB H€O6XOI[I/IMO 3a1aTb JOITOJIHUTCIIBHBIC

orpannyeHus. [[ns sroro ucmonb3yercs Bkiagka «Data range expression» H



Manchester Syntax. Pazbepem HekoTopblie u3 cBoWCTB. DopmMaThl CUM KapT
cranaaptusupoBanbl: [lomnopasmepnsie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). Ilotomy wMoOXHO 3anath

JOTIOJTHUTEIIPHOE OrPaHNYCHUE HAa CBOMCTBO «(popmat sim kapTe» (puc. 11).

thopraT_sim_kapTel ¢

juljafa range ex_pressi_cm
Built in datatypes

{l11 FE:II= l12FFII= IIEFFII, II4FFI1, IIE_SIMII}

OK Cancel

Puc. 11 3apanue qONMOTHUTENBHBIX OTPAHUYEHHUM Ha CBOMCTBO «(popMar sim
KapThI
PaccMmoTpum, uTo mpu 3TOM co3naercs B (aitie OHTOIOTUH:
:popmat sim_xkaprthl rdfitype owl:DatatypeProperty ;
rdfs:subPropertyOf :TekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") | .

Kak BumHO, nns omucaHus 00JIACTM 3HAYEHUM CO3JA€TCsl MYyCTOM Yy3el,
KOTOPBIM SIBJIETCSI THUIIOM JaHHBIX (3K3emiuisipom rdfs:Datatype) u  ero
DK3EMIUIPBl MOTYT TPHHUMAaTh 3HAYEHWsS W3 3aJaHHOTO CHHCKa (3a CcYeT
ucrnosib3oBanusi otHomeHuss owl:oneOf). Ilpu ucnonbp3zoBaHuM OrpaHUueHUN Ha
data property mycrtoit y3en rdfs:Datatype co3maeTcs Bcerma, malibHEHIINE
KOHCTPYKITUU 3aBUCAT OT BBEJIECHHOTO pa3pabOTUYMKOM. PaccMOTpUM BO3MOIKHBIC
KOHCTPYKITUH JJI 3TOTO TOJIsl TOAPOOHEe:

1 {} —3amaeT CIMCOK 3HAYCHHH, B PaMKaxX KOTOPBIX MOTYT OBITh TOJBKO CKa-
JSIpHBIC 3HAYCHUS (BO3MOYKHO HMCIIOIH30BaTh 3a/IaHUE TUIA JAHHBIX depe3 «*» u
TETH SI3BIKOB Yepe3 «(@»)

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



3 JIro6oe ckansipHOEe 3HaYEHUE

4 [] — orpaHnueHre Ha 3HAY€HHE, KOTOPBIE HJYT ITOCIIE THUIA 3HAYEHUS.
Hanpuwmep, xsd:interger[> 0] cOOTBETCTBYET IEIABIM CTPOTO MOJOKUTEIHHBIM YUC-
nam. OrpaHWYeHHUS TPOIMUCHIBAIOTCS B HEOTPAHWUYEHHOM KOJHMYECTBE 4Yepe3
3ansTyto, Hanpumep: xsd:integer[> 0 , < 100]. OrpanuyeHus, KOTOpPbIE MOTYT
MOHA00UThCS B paboTax: BCE 3HAKU CpaBHEHMs (>, <, >=, <=), IpOBEpPKa CTPOKH
o peryJspHoMy BbeIpakeHuto (xsd:string[pattern “[0-9]{4}”]. Heob6xomumo
OTMETHTbB, YTO PETYJIIPHOE BBIPAKECHUE B TaKOM BHJE MPOBEPSAET COOTBETCTBHUE
BCEU CTPOKU, a HE HIIET MOJO0OHBIE BXOXKICHHs. T.e. aHAIOTUYHO BBIPAKECHUIO
«"0-9]1{4}$» B 0OBIUHOI cUTYyaIHH).

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

PaccmoTtpum  cBOMCTBO «roa Bbiyckay. OH J0MKeH OBITH  IEIBIM
YEeThIPEX3HAUHBIM YHCJIOM HE€ MeHbMM 1973 wnm uensiM He Oosiee 4YeMm
JIBY3HAYHBIM YHCJIOM (B CiIy4yae, €CIM YYUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpamieHHoN 3amucu «20», «21», a He JnenaeM IMpeoOpa3oBaHHUE 3apaHee).
[Tonp3ysch HOBBIMM BO3MOXHOCTSIMM, W3MEHHUM O00JacTh 3HAUYECHHI CBOICTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [lanee 3amagum
CBOMCTBY «roj BbIycKa» orpanuueHue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Takxe paccMOTpUM, KaK 3TO BbIpaxeHue mnpeodpasyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:rop_Beinmycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uucnosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

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

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



[IpuBeneHHOE BBIpaKEHHWE HECKOJIBKO cioxHee Manchester Syntax, HO
MO3BOJISIET TIOJYYUTh TTOHMMaHHE Kak paboTaioT BeipaxeHusi B TepMuHax RDF u
KaK OHU, COOTBETCTBEHHO, TOTOM 00pabaThIBAIOTCS.

Cozmatorcst 2 mycthix y3na ¢ oTHomeHusiMH  xsd:minlnclusive 0,
xsd:maxInclusive 99, koropeie o0beaunsitorcsi B RDF crucok (rdf:List uepes
cokpamieHHoe onucanue «()»). anee cozmaercss HOBBIM MyCTOM y3ed — THII
JTAHHBIX, OCHOBaHHBIM Ha Xsd:integer (owl:onDatatype), KoTOpble cOeIUHSETCS
otHomieHneM owl:withRestrictions ¢ co3naHHbiM paHee cnuckoM. I[logHOCTBIO
AHAJIOTUYHO CO37aeTCs €Ile OJWH THUIl JaHHBIX, OCHOBAaHHBIM Ha integer, HO C
npyrumu orpanndeHusiMu. [locie aToro co3zgaeTcs eme OA1uH HOBBIM THUI JaHHBIX,
KOTOpbIE ompenensercss kak oobeauHeHue (owl:unionOf) co3mansbix panee. U
MMEHHO OH SIBIIIETCA OOJACTBhIO OMpeAesieHHs Hamero cBoicTBa. IIpm sTom 1o
(dakTy, cCo3JaHHbIE THUIIBI MHTEPECYIOT HAC TOJIBKO C TOYKHU 3PEHHUS BO3MOXKHBIX
3HAQYEHUHN U MOTYT PaCCMAaTPUBATHCS KaK MHOXKECTBA.

Ha ocranpHbie cBOHCTBa OrpaHUYE€HHs] MOTYT OBITh  HaJOKEHbI
aHajornyHo. Kak MUHMMYM HEOOXOIMMO 3aIlOJIHUTH OOJACTH OIpeeeHUs U
3HAUEHUS JUIsl CBOWMCTB, CBSI3BIBAIOIIMX YacTH TOBapa W KOHKPETHBIC
XapaKTEPUCTUKHU («MaTepua KopIycay, «KOJIMYECTBO saep» U T.1.). OctanbHoe
Ha JIAaHHOM JTalle MOKHO OCTaBUTh KaK €CTh U MEPEeXOAUTh K dKk3eMIuisipam. OHu
co3narorcs Ha Bkianke «Individualsy. (puc. 12)

Ha panHOM BKIagke SK3EMIUISIPBI CO3JAKOTCS IO OAHOMY. /[l 3TOro
HEO0OXO0JIMMO Ha)XaTh HA KHOMKY jo00aByieHus (puc. 120) v BBECTH JIOKAIbHOE UMSI
(Ha ocHOBaHHMM KOTOporo ¢ ucrnosibzoBanue IRl oHTonorum Oyner creHepupoBaH
nosHbiil IRI), monueiit IRI mnm unentudukatop ¢ ucnoiab30BaHHEM NPeGUKCOB.
Coznmagum SK3eMIUISIp paccMarpuBaeMoro cmaptdona ¢ uneHtuduraTopom «SM-
G965FZPHSER». Ilocne TOro Kak 3K3eMIUISIP CO3/aH, MOSBISETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxommMMo 3a7aTh SK3EMITISIPOM KaKOTO Kilacca SIBIISIETCS CO3aHHas
CYyHIHOCTh (TocTpouTh oTHomieHue rdfitype). [ns sToro HeoOXoauMo 100aBUTH

3anuch B pazgen «Types» (puc 13a), rme, ucnonb3zoBaB Bkiaaky «Class



Hierarchy», BeiOpats kinacc «Cmaptdony.

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

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies.com/goods) v Search...
Individuals by class = DL Query % OntoGraf x
Active ontology x  Entities x

Datatypes | Individuals
Annotation properties
Data properties

Classes |Object properties

Individuals: s 0= = =]
]
3=

<

Add individual

Mo Reasoner set. Select a reasoner from the Reasorer menu  |v Show Inferences

Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaIKa
Individuals, 0

— KHOIIKa CO3JaHHA HOBOI'O 3K3€MHJI$Ipa)

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

File Edit View Reasoner Tools Refactor Window Help

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

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

Datatypes |Individuals = 4 SM-G965FZPHSER — http://myontologies.com/goods#SM-G¢
Data properties Annotation properties [Annotations 'Usage |

Classes | Object properties Annotations: SM-GI65FZPHSER

Individuals: SM-GI65FZPHSER .

o= Annotations

# SM-G965FZPHSER-DISP Description: SM-GY65FZPHSER 1= m [ § Property asseriions: SM-G965FZPHSER [11H @] ]

® SM-G965FZPHSER-DISP-RAS
Object property assertions

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

"QM_ZQRRE7PR|

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

Puc. 13 OxHo onucanus sK3eMIUIsipa B cucteme Protégé (a — 3amanue oTHOIEHUS
rdfitype, 6 — 3a7aHNE OTHOIIICHUH C MCIIOJIB30BaHME Object property, B — 3a1aHHe

OTHOIIIEHUH C HCTIOb30BaHueM data property)

Jlanee HEOOXOIMMO 33/1aTh OTHOIICHUS [T pacCMaTpHBaeMoro cMapTQoHa.
[TepBbIM cO31aAMM OTHOLICHHE «YaCThy» C €ro AucrieeM. /s aToro no anajgoruu

CcO3JaM HOBBIM 3K3eMIUIAp kinacca «Jlucruien». I[locie dero s sK3eMIuispa



cMapTdoHa 100aBMM HOBYIO 3amuch B pasaen «Object property assertions» (pwc.
1306). Ilpu nobGaBieHNN HEOOXOIMMO BBECTH UM OTHOIICHHS U UMS DK3EMILISIpa, C
KOTOPBIM CTPOUTCS

oTHolenue (puc. 14).

SM-GOGSFZPHSER

yacTb SM-G965FZPHSER-DISP

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

OK  Cancel

Puc. 14 Okno 3amanust object property Ay SK3eMILIsIpa
[Tocne sToro 3aganuM oTHOIIIEHUE B pa3zene data properties Ha MpUMepe «KOT

npousBoautes» (puc. 15).

SM-GI65FZPHSER

Data Property
T | S | Asserted ~

ULy a_nupny o

= 3al|MTa_3KpaHa

<O povsEoANTENS

= KOHGUTYypaLusa_npoLecc

= MaTepuarn_Kopnyca

=MoMNenk nholleccona Type o -

SM-GO965FZPHSER

oK Cancel

Puc. 15 Okno 3aganus data property st sK3eMILIsIpa
J1y1s1 9TOTO B OSIBUBIIIEMCSI OKHE HEOOXO0IMMO BHIOpaTh CaMO CBOMCTRBO,
BBECTH €T0 3HAYCHHUE U BHIOPATH THII.
JJis onpeieNIeHHBIX TUIIOB TaK)Ke aKTUBUPYETCS OJIe BHIOOpA S3bIKA.
[To ananoruu cozgaem sk3eMIuIsIp «Pa3penieHuey 1 3ajjaeM IUCILICIO pa3pelieHUeE.
PaccmoTpuM TEKCTOBOE MPEICTABICHUE CO3JaHHBIX CYIIHOCTEM:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:qyacth :SM-G965FZPHSER-DISP ;
:xoa_npousBoauTtens "SM-G965FZPHSER " xsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , :[lucrueii ;



:pazpenienne :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3zpemenue ;

:paspemieHne BepTuxkaib 1920 ;

:pazpeuienre _ropuzontaib 1080 .

HoBast cuHTakchueckas KOHCTPYKIHS «,» O3HA4YaeT, 4yTO IOCJe Hee Oyner
3aMKCaH TOJBKO «OOBEKT» M3 TPOUKHU, a «CyOBEKT — ImpeaukaT» OyAyT B3ATHI U3
npeapiaymeit. «owl:NamedIndividualy yka3piBaer, 4TO CYIIHOCTH SIBJISETCS
DK3EMIUIIPOM M HE MyCThIM y3ioM. OJIHaKO, Ha JaHHOM 3Tare, MPU YIAJICHUH
ATOTO OTHOIIEHHUS, B cuctemMe Protégé ne Oynmer BuaHa paszHuia. [lanpHeiimnee
OMKCAHUE JOCTATOYHO OOJBIIOr0 KOJIMYECTBA AK3EMIUISIPOB M HMX OTHOIICHHM
MpoIe CAeNaTh HANpsIMyH B (ailie OHTOJIOTHH C HCIOJb30BaHUEM JFOOOTO
TEKCTOBOTO penmaktopa. I[lpm 3ToM MOXHO OBUIO OBl 3aMEHUTH HEKOTOPHIC
AK3EMIUISPHI Ha MYCTHIE Y3IIbI:

:SM-G965FZPHSER-DISP rdf:type
owl:NamedIndividual , :/lucreii ; :pa3penieHue
[rdf:type :Pa3pemienue ; :pa3perieHue BepTUKAIb
1920 ; :pa3pemenue ropuszontans 1080] .

Cucrema OyaeT MOHUMATh TaKOe ONKMCAHKUE, OJIHAKO B HHTEpderice He OyieT
YKa3bIBaThCS CaM JK3eMIUIIp Kiacca «Paspemenue» u, Kak ClencTBue, HE OyaeT
BO3MOXKHOCTH PEJIAKTUPOBAaHMS €ro omucaHus. [Ipm 3TOM Bce BO3MOXKHOCTH
0o0paboOTKM, B TOM 4HCIE€ BBIBOJA B paMKax cucreMbl Protégé ocrarorcs
BO3MOXHBIMH. TeM He MeHee, s OOJbIICH HATJISATHOCTH TPH OTKPBITHH
OHTOJIOTUM B CHCTeMe, nanee OyJeT MpUBEIEH TEKCT OHK3EMIUISIPOB U UX
OTHOIICHUH 0€3 UCTI0JIb30BAHMS TAKUX MYCTHIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
:-yacTth :SM-G965FZPHSER-DISP;
:qacth :Exynos 9810;
:-qyacTh :SM-G965FZPHSER-CAM-BACK;
:yacth :SM-G965FZPHSER-CAM-FRONT;
:gacthb :SM-G965FZPHSER-BAT;
:kon_npousBoautend "SM-G965FZPHSER";
:IIBET_3asBJICHHBIN MpousBoauTenemM "yinbrpaduoner";
:cetb_2g "GSM 1900", "GSM 1800", "GSM 900";



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

:popmar_sim_xaptsl "4FF";

:cTernenb 3amuThl "[P68";

:onepannonHas _cuctema "Android 8.0 Oreo";

:roJ_BbIMycKa 18;

4UCJI0_Sim_KapT 2;

:00beM_onepaTUBHON _MaMsTH_10 6;

:00beM_BCTPOEHHOU mamsTu_ 10 256;

MaKCUMaJIbHBI_00BbeM KapThl_mnamsatu_ro 400;

:MaTepuan_kopmyca "meramn", "crekno";

:3allldTa_KOpIyca "3almTa OT NbLJIY 1 BJIara';

:mmpuHa 73.8;

:BpicoTa 158.1;

:TOJIIKHA 8.5;

:Bec 189;

:TaTYMKHU "TUPOCKOT, TaTYMK XO0JIa, akceIepoMeTp, 6apomMeTp, KoMIiac,
JTaTYUK TPUOTKCHMS, TaTYUK OCBEIIECHUS, TaTYUK CEpICTHOTO puT™ma';

:KOMILIEKTAIMS "KOMIUIEKT aMOyLIIOp, KOMIUIEKT IEPEXOHUKOB,
JOKYMEHTaIlHsl, CETEeBOM aJlanTep, CKpenka A u3BjiedeHus ciota SIM-kaprsl,
HayIIHUKA'";

:OnomeTpuueckas_3amura "ckaHep Julla, CKaHep paay>KHON 000JI0YKH
rJ1a3a, CKaHep OTHEYaTKOB MaJIbIEBR";

:ocobennoctu "ANT+, rexnomnorust Dolby Atmos, kamepa Bixby,
KaMeparepeBoIurK, cendumoku, crepeonuHaMuku oT AKG, HecbeMHbBIN
aKKyMyJsitop" .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : {ucrueii ;
:pazpemienue :SM-G965FZPHSER-DISP-RAS;
:TEXHOJIOTHSI_M3roTOBJIEHUA HKpaHa "Super AMOLED";

:3amuTa skpana "Corning Gorilla Glass";
:IMaroHangb_7KpaHa 6.2;
:IUIOTHOCTh_THUKcenen 529;

:KOJIMYECTBO IIBETOB_AJKpaHa MJH 16 . :SM-

G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;

:pazpelieHre BepTukaib 1920 ;
:paspemienre ropuzoHTanb 1080 .

:Exynos 9810 rdf:type owl:NamedIndividual , :ITponeccop ;

:IPOU3BOJIUTEND _ITpolieccopa "Samsung" ;

:Mozenb_nponeccopa "Exynos 9810" ;

:koHpuryparus_nporeccopa "4x Custom 2.9 I'T, 4x Cortex-AS55 1.9

ITa" ; :xomuuectBO simep 8 ; :yactora mporeccopa rri 2.9, 1.9 ;

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



:KOJIMYECTBO OCHOBHBIX Kamep 2 ;

:KOJINYECTBO METAIMKCENIe OCHOBHOM Kamepsl 12, 12 ;

:anepTypa_OCHOBHOM Kamepsl 1.5,2.4 ;

:TUII_BCIIBIIIKA OCHOBHOW KaMmephl "cBeToauoHas" ;

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

:aBTO()OKYCHPOBKA_OCHOBHOW _Kamepbl

1 ; :onTyeckas ctabuin3aius OCHOBHOM Kamepsl 1 ;

:0COOCHHOCTH OCHOBHOM KaMephl "CBEpXOBICTPHIN JaTUUK U300paKEeHUS,

JBOITHas aneprypa o0ObeKkTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:NamedIndividual ;

:pa3peiieHre BepTukaib 3840 ;

:pazpelieHre ropuszontaib 2160 ;

#nonusiii IRI HeoOxoqum u3-3a croery cumsoaa "/"

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

:paspemienre_BepTukaib 1280 ;

:pazpenieHne ropuzoHTans 720 ;

#oomueiit IRI HeoOxoauMm u3-3a crerr cumBosa /"

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

:pa3pelienre BepTukaib 1920 ;

:pazpeuienre ropuzontaib 1080 ;

#nonueiil IR HeoOxoaum u3-3a cnen cumBoiia /"

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

owl:NamedIndividual , :Kamepa ; :xonmmuecTBo meranukceneil (ppoHTaIbHO

1_kamepsl §; :KonuuecTBO (pOHTANBHBIX Kamep 1 ; :pa3pemienue :SM-

G965FZPHSER-DISP-CAM-FRONT-RAS-

| ; :HamMuue BCHBIIIKU (PPOHTATBbHON Kamepsl 0 .
:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:NamedIndividual ,
:Pazpemienue ;

:pazpelnieHue BepTukaib 2560 ;

:paspeuieHne ropusoHTans 1440 ;

#nonueiil IRI HeoOxoaum u3-3a cnen cumBoiia /"

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

#oonubiii IRI HeoOxoauMm u3-3a coerr cumsosa " *"
<http://myontologies.com/goods#eMKOCTb _akkyMyisiTopa MA *u>
3500 ; :BpeMs_paboThl B_pexuMEe paszroBopa 25 ;

‘HaJInure OecrpoBOAHOM 3apsaku 1 .



TGHCpB OCHOBHBIC JaHHBIC BHCCCHBI 1 MOKHO IIPOBCPUTH OHTOJIOTHIO HAa HCIIPO

TUBOPEUUBOCTD. J[J151 3TOr0 HEO0OX0IMMO BHIOpaTh Mexanu3M BbiBojia HermiT

Reasoner

[5] (puc. 160) u 3anyctuth ero (puc. 16B).
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Puc. 16 3anmyck MexaHu3Ma BeIBOJIa B cucTeMe Protégé (a — myHKT MEHIO C
JEeHCTBUSIMU BBIBOJIA, O — BEIOpaHHBIM MexaHu3M HermiT, B — kHOmKa

3aIycKa BbIBOJIA).

Nuaukanueid TOoro, 4To BBIBOJ 3alyIIeH B JaHHOM cliy4ae OyaeT TO, YTO
KHONKa «Start reasoner» CTaHET HEAKTHBHOM, a «Stop reasoner» Hao0OpOT
aktuBHOU. Ecim B mporiecce BbIBOAA ObLIM HaWJEHBI MPOTUBOPEUHs, TO CUCTEMA
BBIBEJIET COOOIIEeHUsI 00 ommubOKax ¢ uX oObsiCHeHUEeM (puc. 17a) uimu BBIBEJET
coobmienre 00 ommuOke 3amycka BbiBoga (puc. 178). Ilpu BhIMOTHEHUU BCeX

MIPUBEICHHBIX BBIIIE JECHCTBUI U PEKOMEH 1AMl OIIMOOK OBITh HE JOJDKHO.
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=« Some reasoners come with command line tools that will provide 3HaueHnebanna Range: xsd.integer[>= 0 , <= 50] A
completz explanations for inconsistent ontologies. Banni aHaveHneBanna 100
Explanation 2 Display laconic explanation
Explanation for: owl:Thing SubClassOf owl: MNathing
OK
Explain Cancel iption: sHayenwebanna MEmE
v Functional Equivalent To

SubProperty Of

== owl:topDataProperty

Daomains (intersection)

@ Bann

Ranges

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

Disioint With

B
Reasoner active but the isi i ¥ Show F'y

Puc. 17 [Ipumep ommOKu pH 3arycKe MEXaHU3Ma paccykJIeHui (a — cooOleHune
0
npo0JieMax B OHTOJIOTUH C MPEJJI0KEHUEM OO0BSICHEHUSI; O — OKHO OOBSICHEHU; B
— WH

AUKaTOop OIIMOOK B JIOrax CI/ICTGMBI)

Takxe, €clii BHHMATEIbHO H3YYUTh IPHUBEACHHBIM BhIMIE (QparMeHT ¢
DK3EMIUISIPAMH  OHTOJIOTHH, TO MBI HAMEPEHHO HE 3aJadd THIl I TaKuX
cymuoctrer kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sTom
YUTATETh BBITIONHSI BCE PEKOMEHIIAIIMU M 3allOJIHUI O0JIACTh ONpENeICHHS IS
TaKMX OTHOIICHUH KaK «pa3pelieHrne TOPU30HTAIb», TO MOYKHO YBHJIETh, UTO THII
Obl1 BhIBeieH aBTomaruuecku (puc. 18). BriBenmennnie (Inferred) nonsTus
OTMEYaroTCs B cucTeMe Protége skenThiM IIBETOM.

s ynoOcTBa panbHeWmelr oOpaOOTKH JTOTIONHUM OHTOJIOTHIO HOBBIM
object property: «sBISETCS YacTbIO». ITO CBOMCTBO SBISETCS OOpaTHBIM K
«4acTh», YTO HEOOXOAMMO OTMETHTh B ero omucanuu (puc. 19a). IIpomuceiBath

€ro0 K CO3JaHHBIM CYHIHOCTAM HCET H€O6XOI[I/IMOCTI/I, T.K. OHO 6YI[CT BBIBCACHO

(puc. 196).



B mpomecce stoili paboThl OBUIO CO3/1aHA TIepBasi BEPCHUS OHTOJIOTHH,
JEKJIAPaTUBHO OIUCHIBAIOUICH TNpEAMETHYI0 005acTh «ToBap cMmaprdon». B
clenyomux paboTax B OHTOJOTHIO OyayT J00aBi€Hbl HOBBIE aKCHOMBI,
BBIPA)KCHUS ¥ MIPABHJIA JIJIsl BBIBOJIA OTHOIICHHI U TIPOBEPKU HETIPOTUBOPEYUBOCTH

b3, a Takke HamucaHbl 3ampochl I BblOOpa HMH(OpMALMKU M3 HEe IO

ONPENEIICHHBIM KPUTEPHUSIM.
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Puc. 18 BoiBeneHHbIE 3K3eMILISIpHI Y Kilacca «Pa3penienue» B cucreme Protégé

Object property hierarchy: ABNAETCA_Yac 2] [0 = m

e Asserted ~ Descriplion: ABNAETCA_YacThio
v-m owl:topObjectProperty Functior | Inverse Of
- Inverse ®uactb
™ paspelleHue
Individuals: Exynos_9810 Afitatioie
¥ B
Exynos_9810 . ==
e
# SM-G965FZPHSER-BAT Types Object property assertions
¢ SM-G965FZPHSER-CAM-BACK “Npoueccop ™ 9BnAeTCcH_YacTbio

® SM-G965FZPHSER-CAM-FRONT

el Caman lndnridnal As

SM-G965FZPHSER

Puc. 19 [lemoHCTpanus BpIBOJa B COOTBETCTBHH C onucanneM inverseOf



3apanus
1 JlomoTHUTH co3MaHHyI0 0a3y 3HaHUI MUHUMYM 10 3K3eMIUIIpaMu Jpyrux
CMapTPOHOB
2 [To ananoruu, JOMONHUTH 0a3y 3HAHUM JUII KATETOPUI «HOYTOYK» U «XOJI0-

TUIILHUKY

Co3npanue defined classes B cucreme PROTEGE

B sToli pabote OyayT co3maaHbl Kiaacchl, oTHOIIeHUs «rdfitype» ¢ koTopbiMu
He OyIyT yKas3bIBaTbCsi B SIBHOM BHJE, a OyIyT CTPOUTHCS aBTOMATHUECKU B
mpoiiecce BbIBoJa. Takue Kiacchl B cucteMe Protégé wnaseiBaroTcs «Defined
Classes» («oObrunbie» Kiacchl HaszbiBatoTcs «Primitive Classesy). s npumepa
OyayT peanu3oBaHbl cieayromue kinaccel: «HoBblii cmaptrdon», «Kamepodony,
«HrpoBoit cmapthon», «Cmaprdon g GunbMoB», «CMapTPOH I TOXOI0BY.
OT0 MO3BONMUT 00pa30BaTh B OHTOJOTUHU TPYIIIbI IK3EMIUISIPOB B COOTBETCTBHUHM C
3apaHee 3aJaHHbIMU KPUTEPUSIMHU, KOTOpble OyIyT AOCTYIHBI Ui JAajbHEHIIen
00paboTKH.

[lepBoHayabHO CPOPMUPYEM KPUTEPHUH, 110 KOTOPHIM IK3EMILISIPHI OYAyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccam:
1 Hosgslit cmaptdon. Beimyiien nocne 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHBIE Kamepbl. MunuMyM 12 meranukcenei.
Ecte ontuueckas crabunuzanms. Cwemka Buzgeo muHumym Ultra HD 4K
60xanp./cex.
3 Urposoit cmaptdon. [lpoueccop Snapdragon wmu Exynos. Munumym 6
sanep. Yacrora paboTel mporeccopa MuHumyMm 2.91T1. OOveMm omepaTUBHOU
namMatu MUHUMYM 610. ['padnuecknii yckoputenp Mali wim Adreno.
4 Cmaptdon nns punsmo. Urposoit cmaptdon. CooTHomeHue cropon 21:9.
Paszpemenue skpana ot 4K.
5 Cmaprdon g noxonoB. EMkocTs akkymynsitopa oT 6000 MA*u. CreneHn

3amuThl Bbilie yeMm [P68. 3ammra skpana «Gorilla Glassy. 3ammura xopmyca



«YKpEIUIeHHBIN Kopryc». Marepuan Kopilyca BKIOYaeT METaJLI.

Jlanee otmaguMm  3ampockl, B COOTBETCTBUM C  KOTOPBIM  OyayT
dbopMupoBaThECA  AK3EMIUIAPHl  O003HAUYEHHBIX  KJIAcCOB. Takue  3ampochl
dbopmupyeTcs ¢ ucnoib3oBaHueM Manchester Syntax U Ha3bIBalOTCS B CHUCTEME

Protégé «DL Query». [Ins oTnaaky Takux 3anpoCOB BBIIEICHA OTIEIbHAS BKJIAJIKA

(puc. 20).
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Puc. 20 Bxnanka «DLQuery» B cucreme Protégeé (a — manesnpb BKIaJ0K C aKTUBHOM

BKuitanikon «DLQuery»; 6 — maHenb BpIOOpa TUIIA 3alIPAIIMBAEMbIX CYIIIHOCTEH; B —

0JIe BBOJIA 3aMpoca; T — KHOMKA BBITTOJIHEHHUS 3aIIPOCa; [T — pe3yJIbTaThl 3alpoca; €
— KHOTIKa T00aBIeHUS 3a1poca B OHTOJIOTHUIO)

Jlst ocBoenust mHTEpdeiica BeIOEpeM Bce IK3eMILIIphI kKiacca «CMapThony.

Jlnst aToro HeoOXxoauMo B TMojie BBojJa 3ampoca (puc. 20B) BBECTH 3alpoc

«CmapTtdon», BbIOpATh OKUIAAEMBIN THI pe3yJibTata — 3K3eMIunsipbl (puc. 200),

3amyctuTh 3arpoc (puc. 20r). Ilocie 3TOro MOXXHO YBHIETHb Pe3yJbTaThl (pUC.

20m).



[lepen  HammcanweM 3ampocoOB  HEOOXOAMMO  OMPENETUTHCA  C
BO3MOXHBIMH JIJIi MCIOJIb30BaHUSI KOHCTPYKIHSAMHU (OOBsICHEHUST OyIyT
MPUBOJUTCSA MPUMEHUTEIBHO K TUITY BHIOMPAEMBIX CYIIIHOCTEH — SK3EMILISIP):

1. JlokansHOE mMs kiacca. [1o3BomsieT BRIOpATh 3K3EMIUTAPHI TaHHOTO Kiiacca. Kak
SBHO 3a/IaHHbIE, TaK U BbIBeJeHHbIe. Hanmpumep: «CmapTdhon».

2. <JOKaJIbHOE MM$_CBOICTBa> some <BbIpaxkeHue>. llo3Bossier BbIOpaTh Bce
AK3EMIUIAPHI, Uil KOTOPBIX 33JaHO KaK MHUHMMYM OJHO OTHOUIEHHWE <JIOKalb-
HO€ MMs_CBOMCTBa> C CYIIHOCTBIO, OAXOAAIIEH To]1 <BbIpaxkeHue™>. B kauecTse
BBIPDAKEHMUSI MOTYT BBICTYNaTh: BiIOXkeHHBIM «DL Query»; mob0oe BapuaHT
OTpaHUYCHMM, PACCMOTPEHHBIM paHee MpH 3aJaHuu oOjacTu 3HavyeHus data
property. Hanpumep: «roa_Bbinmycka some xsd:integer»

3. <nokasibHOE WMSs_CBOMCTBa> only <BbIpakeHHe™>. Bce 3K3eMIUBIpBI, IS KO-
TOPBIX OTCYTCTBYIOT 3aJIaHHBIC€ OTHOIIECHUSI WM OHU BCE YJOBJICTBOPSIOT BbI-
paxenuto. Hanpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <nokanbHOE MMs_CBOMCTBa> exactly <komumyecTBO>. Bce sk3eMIUISpbI, IS
KOTOpBIX 33/1aHO YKa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHoueHud. Hampumep:
«roja_BbITIycKa exactly 1»

5. <nokanbHOE uMs_CBoMcTBa> exactly <konmdectBo> <BbIpakeHue>. Bce sk-
3eMIUISIPBL, JIJI1 KOTOPBIX 33J]aHO YKa3aHHOE KOJIMYECTBO YKA3aHHBIX OTHOIIECHUM,
YAOBIIETBOPSIONMUX BBIpKEHUIO. [Ipr 3TOM MOXKET OBITh CKOJIBKO YTOJHO TaKUX
K€ OTHOIICHUH, HE YJIOBJIECTBOPSIONINX BhIpakeHUI0. Hampumep: «roja_Bwimycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHO€ MMS_ CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHHE>]|. AHa-
JoruyHo exactly, HO JOKHO OBITH HE MEHee/He Oojiee, YeM yKa3aHHOE KOJIH-
YECTBO YKa3aHHBIX OTHOILIEHUM.

7. <nokanbHOE MM _cBoMcTBa> value <umurepar>. Bce sK3eMIUsippl, KOTOpHIE
CBSI3aHbI YKa3aHHBIM OTHOIIIEHUEM C YKAa3aHHBIM CKaJISPHBIM 3HAUCHHUEM.

8. <BpIpakenue 1> and/or <Bweipaxenue2>. [lepeceuenne/00beIMHEHNE MHOXKECTB
BBIOpaHHBIX JK3EMIUISIPOB B paMKax BbIpaxkeHusl u BoipakeHus2. Hampumep:

«lucrnen or I[Ipoueccop»



9. not <BblpaxkeHne>. MOXXHO paccMaTpuBaThb KakK OINepanus IOMOJHEHUS HaJ
MHOKECTBOM JK3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxkeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIMH, COCTaBUM
3anpoc ajs neporo kiacca «HoBbiit cMapTdon». Y 3K3eMIUISIPOB TAKOTO Kiiacca
HE JOJKHO OBITh OTHOIIEHMM «TOJi BBIMYCKa», CBS3BIBAIOIIMX HUX C YHCIOM
MeHblIe 18 (as ynpouieHus: B IEPBOM BapHUaHTE 3alpoca PacCCMOTPUM TOJl Kak
ABy3HauHOE uncio). Ho, mpu 3ToM OMIKHO OBITH XOTh OJHO TaKO€ OTHOIIEHHE
(ecii TakMX OTHOUIIEHUW HET, TO HEJOCTATOYHO WHGOPMAIUU JJIsi TPUHITHS
pemienus). Taxxke sK3eMIULslp  A0KEH  ObITh  TUma  «CmapTon».
CoOTBETCTBEHHO, HEOOXOMUMBIA HaM 3alpoc JIOJDKEH OIHUCHIBATBCS Kak
nepeceueHue 3 MHoxkecTB: «Cmaprdon and (ron Beimycka min 1) and
(rox_ssintycka only xsd:integer[>= 18])».

BeimonauB 3toT 3anmpoc Ha Bkiaake «DL Query», MOXHO YBHUIEThH, UTO
pe3yibTaTOB HE HaijeHo. BbIBOJ OCHOBBIBaeTCS Ha TEOPUU JIECKPUIITUBHBIX
noruk. OIHAKO, JUIsl MIOHUMAaHUsl BbIBOAA W NAJTbHEHIINX ACHCTBUM, pacCCMOTPUM
IPUYUHBI IyCTOTO pe3yJibTaTa B yIPOLUIEHHOM BapHaHTE.

B oOHTONMOTMM OTHOCHUTENIBHO TOJa BBIIYCKA €CTh KAaK MHUHHUMYM
yrBepxkaeHus «:SM-G965FZPHSER rdf:itype Cmaprdon; :roa_seimycka 18». Jlns
TOr0, YTOOBI IK3EMIUISIp OBbLT BHIOpAH B pe3yJsibTaTax 3amnpoca, He00X0IUMO, YTOOBI
OH OTHOCWJICS K KaXJIOMy W3 TpEeX MHOXECTB. YUHUTHIBAsI MPUBEICHHBIC
YTBEPKJICHUSA, MOKHO cliesaTh BbIBOJ, 4TO «:SM-G965FZPHSER» oTHOCUTCS K
kinaccy «Cwmaptdon» u «roja_Bbimycka min 1». Ho, Henw3st caenath HHUKakue
BBIBOJIBI OTHOCUTENBHO «roji Bbimycka only xsd:integer[>= 18]». Y Hac
uH(bOpMaIIs 0 TOM, 4TO cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Beimycka
X»), KOTOpPO€ YJOBJIETBOPSAET OrpaHUYEHUsM (X >= 18), HO M3 3TOro HEIB3
CIeNaTh BBIBOJI, YTO JUIS JIFOOOTO X 9TO OTpaHWYCHHE Bceraa BeImonHseTcs. [Ipu
3TOM B pe3ynbTaThl 3amnpoca «not (Cmaprdon and (rox Beimycka min 1) and

(ron_Beimycka only xsd:integer[>= 18]))» paccMaTpuBaeMblil SK3EMILUISIP TAKKE HE



Boaer. T.e. mist «ron Beimycka only xsd:integer[>= 18]» mpuMeHUTENBHO K
JTAHHOTO SK3EMIUISIpPY He ObUT CJENaH BBIBOJ HU O JIOKHOCTH, HU O UCTUHHOCTH
BBICKa3bIBaHUSA. B 3TOM (TpenmonokeHrne 00 OTKPBITOCTH MHpPA) COCTOUT eIlle
OJIHA CYIIECTBEHHAs pa3HuIa ¢ 0a3aMu JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHUBIICHCS TPOOIEMBI  SIBISCTCS
BHECCHHE B OHTOJIOTHUIO HOBBIX CBeJICeHMMA. Tak, eciu ObI sl pacCMaTpUBaeMOro
DK3EMIUISIpa BBIMIOJIHSJIOCH OTpaHUYEHHE <«:TOJ_BhIMycka exactly 1» (ams
paccMaTpuBaEMOro JK3EMIUISIpa CYIIECTBYET POBHO OJHO OTHOIICHHUE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHUS TMOJXOJSIIETO TOJ KPUTEPUU
OTHOUIIEHUSI YK€ MOXXHO ObUTO OBbI clenaTh BBIBOJ O TOM, YTO CYIIECTBYIOT
TOJIBKO TaKW€ OTHOIICHHUSA. DTH CBEJCHHUS MOTYT OBITh JOOABJICHBI B pas3feie

«Types» sx3emmisipa ¢ ucnosb3oBanueM Bkmanku «Class expression editor»

(puc. 21).
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Puc. 21 WUcnons3zoBanue Bkiaaku «Class expression editor» mist no6aBieHust

MH(pOpMAUU O FK3EMIUISIPE

[Tocne oTnaaku 3ampoca HEOOX0AUMO J00aBUTh KJIacC. DTO MOXKHO C/IENaTh

¢ ucnoib3oBanueM KHONKH «Add to ontlogy» Ha Bknaake «DL Query» (puc. 20e)



WJIM CO3/1aB Kjacc U 3anojHuB noiie «Equivalent To» B ero onmcanuu (puc. 22).
PaccmoTpum, Kak JaHHBINM KJ1aCC ONMUCHIBAETCS B TEKCTE OHTOJIOTHH.
:Hossiii_cmaptdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaptdon
[ rdf:type owl:Restriction ;
owl:onProperty :roja_Bblycka ;
owl:allValuesFrom [ rdf:type rdfs:Datatype ; owl:onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:minInclusive 18 ]) ] ]
[ rdf:itype owl:Restriction ; owl:onProperty :roa_Bsimycka ;

owl:minCardinality "1"*xsd:nonNegativelnteger ]| ); rdf:type

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

Kak BumHo, wucnosnb3yercsa oTHomieHue «owl:equivalentTo», koTopoe
MO3BOJISIET CHIEeJaTh BBIBOJ, YTO €CJIH DK3EMIUISIPBI OTHOCATCA K «OOBEKTY»
ATOTO OTHOIIEHUS, TO OTHOCATCSA M K «CYOBEKTY». A B KadecTBE «0OBEKTa»
BBICTYIIACT MyCTOU y3€J1, SIBIISIFOLTUICS TIEPECCUCHUEM 3 JAPYTHX KIACCOB, KaK

U IINTAaHUPOBAJIOCHh N3HAYAJIbHO.

I[OHOJIHHM HaITMCaHHBIN 3aIIpoC AJida pa6OTI>I C roaoM, 3aJaHHBIM B ITOJIHOM

dbopmare:

Cwmaprdon and (rog_ssimycka min 1) and (rog_Bsimycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Taxxke coctaBum 3arpoc s kiacca «Kamepodony:
Cmaptdon
and
(gacth some ( Kamepa and (konmdecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
D
and (koJqu4yecTBO Merarnukceseli OCHOBHOM Kamepbl some xsd:integer[ >= 12 ])
and
(pa3pemenue some (Pa3pemenne and
((pa3pemenune ropuszoHTanb some xsd:integer| >=
3840 ]) or (pa3pelieHre BEPTUKAIIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemenue kasap/cek some xsd:integer[ >= 60 ])

)

3ananus
1 CocTaBuTh 3anpocsl it octaBiuxcs rpymi: «Cmaptdon ais GuiabMoBy,
«HrpoBoii cmaptdon», «Cmaptdon mis nmoxonosy». Coszmars defined class s
KaKJIOU.
2 CdopmupoBarb MUHMMYM 5 Tpynn (Ha OCHOBAHMHM HMEH NOJOOPOK Ha
pecypce uctouHuke) g kareropui «HoyrOykm» u «XonoaunbHuku». s
KaXxa0M M3 rpynn chopMHUpPOBaTh KPUTEPUU BBIOOpA SK3EMIUIIPOB U CO31aTh

defined class.
Hanucanue 3anpocos Ha sa3bike SPARQL
B npenpinymieir pabore ObUIO NMPOU3BENEHO OTHECEHHE SK3EMIUISIPOB K

rpynmnaM Mo OMpeAesieHHbIM KpuTepusM. i storo wucmonb3oBanuchk defined

classes u s3pik DL Query. JlaHHBIE HWHCTPYMEHTBHI CHUJIBHO PACIIAPSIOT



BO3MOXXHOCTH pacCykJieHHil B pamkax oHtojoruil. Opgnako, DL Query
NPUMEHSIETCS UMEHHO B PaMKax pPacCyXJICHUM U MMEET Psiji HeIOCTAaTKOB, €CIH
WCIIOJB30BaTh €ro TOJBKO JIJIsi MOJYYEHHs JOCTYINa K SIBHO 3aJlaHHBIM WM YXKE
BBIBEICHHBIM ~ CYIIHOCTSIM  OHTOJIOTUM:  MEIJIEHHOE  BbINOJHEHHE  (T.K.
HCIIOJB3YETCsl JIOTUYECKUH BBIBOJT); HEOOXOJAMMOCTh YYHUTHIBATh MOBEACHHUE IPHU
BbIBOJIE (Hampumep, 100aBlIEHUS B OHTOJIOTHIO «exactly» B mpouuioil paboThl);
HEBO3MOXHOCTh OIMCAHMS HEKOTOPBIX YCIOBUHM (HAIpUMeEp, BHIOOP OTHOIICHH, a
HE K3EMIUIIPOB; BBIOOp psiga XapakTepucTuk cmaptdona). [loatomy s Takux
3aga4 ucnonbzyetrcs Apyrod s3Ik — SPARQL [8]. JlaHHBIA $3BIK ITO3BOJISIET
BBIOMpATH U JI00ABIISITH CYIIIHOCTH B OHTOJIOTHIO, (hopMupoBaTh HOBBIN rpad RDF.
B nanHom pabote OyAyT pacCMOTPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. S3BIK
cuHTakcuyeckn cxox ¢ SQL (M HE TOJbKO CHUHTakcu4ecku. B yacTHOCTH, OH
TaK)X€ OCHOBAH Ha IIPEIIIOJNOXKEHUM O 3aKpBITOCTH MHpa, B orianuue or DL
Query), npuMeHsieMbIM JJIsI aHAJOTMYHBIX 3aJa4 B 0a3zax JaHHbIX. [loaTomy (u
noromy 4to SQL pgomxeH OBITH YK€ 3HAKOM OO0ydaeMbIM) C HHUM OyayT
IPOBOJIUTHCS AHAJIOTHH.

st paborer ¢ SPARQL B cucreme Protégé HeoOXommMo akTHBHPOBATH
BiIaaky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxomumo
nonnmatrb, 4yto SPARQL u wmexanusm paccyxnaenuiit B Protégé pabortaror
HE3aBUCUMO U HE BIIMSIOT HA PE3yJITAThl pabOTHI APYT Apyra. ITO 03HAYAET, UYTO
HET BO3MOXXHOCTH BBIOpaTh 3K3eMIUIApHI Kiacca «HoBbIN cMapTdoH», KOTOpbIE
SBJISIIOTCSL  BbIBEJICHHBIMU. [Ipu 3TOM 3TO BO3MOXKHO B paMKax, Hampumep,
oubmmorexku Apache Jena s si3pika Java.

[lepBoHauanbHO BBIOEpEM TiepBbIe 2 cMapThOHA U XAPAKTEPUCTUKU HUX
Kamep (KOJIMYECTBO Kamepa; MEraluKCeNn; anepTypa) U pacCCMOTPUM Ha IpuUMepe

9TOI0 3aIIpoCa OCHOBHBIC CHHTAKCHUYCCKHNC KOHCTPYKIIHH.



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

File Edit View Reasoner Tools Refactor Window Help

<| - ®goods (http://myontologies.com/goods) - Search...
Agctive ontology | Entities | Individuals by class | DL Guery | OrtoGraf  SPARGL Query-l
PREFIX rdf: <http:/fwww w3 org/1999/02/22-rdf-syntax-ns#= a

PREFIX owl: <hitp:/fwww.w3.0rg/2002/07/owl#=
PREFIX rdfs: <http:/fwww w3.0rg/2000/01/rdf-schema#=
PREFIX xsd: <http:/iwww w3 org/2001/XMLSchema#=
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate '?objecfﬂ

subject predicate object
3722809 7600 494C 8131 85BEICTBoaD6
0C0oDEHHOCTM_OCHOBHOW_Kamepkl rdfs:subPropertyOf ceobogHoe
0COBEHHOCTW_OCHOBHOW_KaMEpk! rdftype owl-DatatypeProperty
ceobogHoe rdf-type owl:DatatypeProperty

e19da698_a754_4c83_bb50_7538f8495dff hashCode

"1618122867"*<nttp://iwww.w3.0rg/2001/XML
£19da698_a754 4c83 bb50_7535f8495df  sourceOntology

37228bc9_760d_494c_8f31_8588dc08eads

Execute B

To use the reasoner click Reasones > Start reasoner | Show Inferences A

Puc. 23 Bxnaaka «SPARQL Query» B cucreme Protégé (a — moise BBoaa

3ampoca; 0 — pe3yNbTaThl 3ampoca; B — KHOMKA BBIMOJHEHHUS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX MPE(UKCOB JJIs1 TOTO, YTOOBI HE
3aMKMChIBATh TPOMO3JIKME UICHTU(PUKATOPHI B paMKaX OCHOBHOM YacTH 3aIpoca

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

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

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

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

#Taxxe HeoOXoaUMO M00aBUTH MpedUKC A CO3AaHHOW OHTOJOTHHU (ee
uneHtudukatop 6epercs ¢ Bkiaaku «Active Ontology»)

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

#I1ocne npedukcoB uaet koucrpykuuss SELECT {nmepemennsie}, koTopas
OMUCKIBAET YTO OyJIET BEIOPAHO B KaueCTBE pe3yJibTaTa 3ampoca

#Bce nepeMeHHbIe HAUUHAIOTCA € «?» U MEPEUUCIISIOTCS Yepes3 mpoode

SELECT ?cmaptdon ?kamepa_yucio 7kamepa MII 7kaMmepa_ain



#Jlanee uner kouctpykiuss WHERE { {Tpoiiku} }. Tpoiiku 3anuceiBaroTcs
aHaJIOTMYHO cuHTakcucy Turtle, 4To MO3BOJISET TAKXKE UCIIOJIB30BATH PA3EIIUTENN
UDy <GPy M.

WHERE {

#BMeECTO  OTHENBHBIX CYHIHOCTEM MOTYT CTaBHUTCS MEPEMEHHBIE,
HauymHaonmecs ¢ «?». Ha HUX MOryT HakKiIaabIBaTbCsl YCJIOBHUS, OHU MOTYT
BbIOMpaTHCA B paMKkax criicka nojei B «SELECT».

?cMapTdOoH :yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX KaMmep ?kamepa 4uciio ;
:KOJINYECTBO METANMKCEJIEW OCHOBHOW KaMephl 7KaMepa M ;
:anepTypa_OCHOBHOM Kamepbl 7kamepa_am }

#Jlanee wuper koHcTpykuus ORDER BY, mnosBosdmomas 3agaTh
COPTHPOBKY pE3yJIbTaTOB

ORDER BY DESC(?xamepa_am)

#Jlanee wuper koHcTpykuus LIMIT, OFFSET mno3Bossomas 3agaTh
KOJIMYECTBO MPOITYCKAEMBIX 3aIlMCe U KOJUYECTBO BHIOMPAEMBbIX

LIMIT 2 OFFSET 0

Kak BugHO, cTpykTypa 3ampoca cxoxa c s3pikoM SQL (B Tom umncie

noctynabl KoHCTpyKimu GROUP BY, HAVING), ograko comepkumoe OJI0KOB
paznuyaercs. OcnoBHas yacth — WHERE, pa3bepem nmoapoOHee ee BIOKEHHbIE
KOHCTPYKIUH, KOTOpPbIE OyAyT UCIOJIb30BATHCS B paMKax paOOThI:
1. Tpoiika «cyOBekT npeaukar o0bekT». Ha MecTe Kaxaoro u3 31€MEeHTOB TPOUKH
MOXET CTOATh KOHKpeTHbIM IRI wmnm nurepan wnm nepemenHas. Ilossossier
BbIOpaTh BCE TPOMKU OHTOJIOTHH, MOAXOASIINE MO 3a/laHHyIo0 (3a7aHHas TpouKa
UCHoJb3yeTcs Kak Mmacka). Ilpu BbiOOpe: Ha MecTe MEpPEeMEHHBIX B 3aJaHHON
TPONKE MOXKET CTOSITh Jt00as CYUIHOCTh B BbIOMpaeMOW TpOMKe; JTUTEpasbl
JOJDKHBI COBIIAIATh 110 3HAYEHMIO, THILY, A3bIKY; IRI Ha cooTBeTCTBYIOIIMX MecTax
JOJKHBI COBITAIaTh.

2. Paznmenurenu «.» MEXAY TPOMKAMHU MOKHO MHTEPIPETUPOBATH KaK JEKapTOBOTO



MPOU3BEACHUE, HO C YYETOM paBEHCTBA COOTBETCTBYIOUIUX IEPEMEHHBIX.
Hampumep, «?cmapTdoH :KOA_MPOU3BOAMTENS 7KOM» IMO3BOJIAET BBHIOPATh BCE
TPOWKHU, B KOTOPBIX MPHCYTCTBYET OTHOIICHUE «KOJ TPOU3BOAMUTEN». Ecimu B
OHTOJIOTUU 2 cMapThoHA M TOJBKO Y OAHOTO M3 HUX €CTh TO OTHOIIEHHUE, TO
Oynet BeiOpaHa 1 Tpoiika.

«?cMmapTdoH :HacTh ?9acTh» IMO3BOJISIECT BBIOPaTh BCE TPOWKH, B KOTOPHIX IPH-
CYTCTBYET OTHOIIEHUE «4acTh». Eciin B oHTONOrMU 2 cMapTPoHA U Y KaXKIOTO U3
HUX 10 5 yacteit, To OyaeT BeiOpaHo 10 Tpoek.

Ecim  ympomeHHoO — paccMOTpeTh  MOPSAOK — BBIOOpa B paMKax — «?
cMapTPoOH :KOJ_Mpou3BoguTenst ?kon . ?cMapTdoH :¥acTh ?4actb», TO Oyjaer
cHavasia BbIOpaHa 1 3amuce mo nepBoil Tpoiike, 10 3amuceil mo Bropou. [lanee
Oynetr chopmupoBano 10 3ammceil kKak Bce BapHAHTBHl COBMEIICHUN JTaHHBIX
3anucei. [locne yvero OyayT ymajieHbl 5 3amuceid, rje B paMKax OJHOMMEHHBIX
MEPEMEHHBIX «CMapT(HOH» HE COBIAIAIOT 3HAUCHHUSI.

3. B paMkax Tpoek Takke MOTYT HCIIOJIb30BaThCS IMYCThIC Y3JIbl, OMUCHIBAEMBIC
aHaJoruyHo cuHTakcucy Turtle ¢ ucnonb3zoBanuem «||».

4. OPTIONAL { {Bnoxennast gactb where} }. [lo3BonsieT 3amaTh BIOXEHHBIH
3ampoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYUH PE3YyJbTaTOB.
Hanpuwmep, «?cmaptdon :koa_mnpousBoautelnst 7kon . ?cMapTdOH :4acTh ?4acTby»
BeIOepeT 10 3ammceit, eciiu B oHTONOTMU Oyaer 2 cmaptdoHa M 5 HacTed y
kaxjaoro. Ho, ecnmu Oyner 2 cmaprdona u 0 yacTed y KaKJI0To, TO HHUKAKHX
pe3ynbTaToB BbIOpaHo He Oyner. IIpu 3tom «?cMapTdoH :KOA_NpOU3BOAMUTENS ?
kog OPTIONAL { ?cmaptdon :yacth ?4acth }» BbIOepeT Takxke 10 3ammceil B
nepBOM ciydae, HO 2 3anucu Bo BTopoM (wacth B pamkax OPTIONAL
YUIUTBIBATHCS HE OyJIeT).

5. FILTER({ycnoBue}). [lo3BosisieT OCTaBUTh B paMKax BBIOPAHHBIX 3alMCEH
TONBKO  T€,  KOTOpbIE  NOAXOAAT  mox  ycimoBue.  Hampumep, — «?
cmaptdon :roa_Beimycka ?rog FILTER(?rox > 18)» mo3BomsieT BHIOpaTh TOJIBKO
T€ pe3yJbTaThl, TJIe TOJl BbITyCcKa mo3gHee 18 (CTOMT yduTHIBATh, UYTO €CIH Y

cMapTPoHa 2 TAaKUX OTHOIIECHHS W y OJHOrO 3HaueHue Ooipuie 18, a y apyroro



MEHbIIIE, TO caM cMapT(OH Bce paBHO OyaeT BbIOpaH, T.K. OJJHA U3 3aMHCE ¢ HUM
Ooynet noaxonuth moja ycious). T.k. FILTER He siBnsieTcss TpoWKoii, TO mocie
HEro HEeT HEOOXOJMMOCTH HCIIOJIb30BaTh pa3JEAUTeNd. TakuX KOHCTPYKIHUH B
3arpoce MOXeT ObIThb MHOXecTBO. B pamkax ycnosuii FILTER wmoryr
UCIOJB30BaThes onepauun: &&, ||, <, >, <= >=, = |= Takke MOryT
MCITI0JIb30BAThCSl BCTPOEHHBIE (PYHKIMHU, Hanmpumep, regex, isLiteral (cmucok Bcex
GyHKUUIN 31€Ch MPUBOIUTHCS HE OYJIET M MOKET ObITh HAWJIEH B JJOKYMEHTAIIUH ).
6. FILTER EXISTS { { Bnoxennas yactb where} }, FILTER NOT EXISTS

{ { Bmoxxennas dyactb where} }. Cnenmanbubsie Bunsl FILTER, kotopsie ocTassi-

0T 3aIKCH, JIJISl KOTOPBIX BIIOXKEHHBIN 3aIpOC BEPHYJI/HE BEPHYJI PE3YJIbTATHI.

3Has OCHOBHBIE KOHCTPYKLHWH, COCTaBHM CJIEAYIOIIMIA 3ampoc: BbIOOP
uHpopmanuu  (MAEHTUPUKATOP,  KOJ  NPOU3ZBOAMUTENS,  KOH(MUrypauus
IIPOILIECCOPA, EMKOCTh AaKKYMYJIATOpPA, KOJIMYECTBO METAIIUKCEIEH OCHOBHOM
KaMephbl, TMaroHalib 9KpaHa) o Bcex cMmapTdonax He crapee 2018 roma ¢ «Super
AMOLED» skpanom.

HeoOxoaumMo y4uTHIBaTh, 4TO 4acTh MH(OpPMALMU MOXET OTCYTCTBOBATh,
HO IpU D3TOM pe3yjbTaT BCE pABHO JIOJDKEH ObITh NPEJACTaBICH, 3HAYUT
HEOOXOJIMMO HCIOJb30BaTh MHOXKeCTBO KOHCTpykuuii OPTIONAL. VYcnoBus Ha
rofl ¥ DJKpaH SBISIOTCS O0O0A3aTENbHBIMM M CYIIHOCTH, HE HWMEIOLINEe 3TON
uH(pOpMaIUK, HE JOJKHBI BHIOMpAThCS. Y CIIOBUE HA 3KPAaH HAKIIAJIbIBAETCS Yepes
MEXaHU3M TpOEK. YCIOBHE Ha TOJ JOJDKHO YYHMTBIBATh, 4YTO MOIJIO OBITh
nepensiaHue cMapToHa U HECKOJIbKO TAaKMX OTHOIICHHWH. 3HAYUT HEOOXOIUMO
WK paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WM MCNOIb30BaTh KOHCTpyKuuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHpurypanus ?1uaroHaib ?eMKOCTb ?MII

WHERE {

#C OMOIIBIO MTyCTOTO y3JIa OTPE/IEISIEM YCIOBUE, YTO BEIOMpPAEMBbIi

UAeHTUGUKATOP A0KEH ObITh "CMmapT@oH" miM ero moakiacc

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



#yCIIOBHE, UTO CBSI3b '"TOJI BBIITyCKa" JIOJ>KHA CYIIECTBOBATh. Peain3zoBano
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CIIy4ae HECKOJILKUX I'0JIOB HE BHIOPAJIOCH
HECKOJIBKO 3aInCen

FILTER EXISTS {?cmaptdon :rom_BbImycka ?Tom}

#yCIIOBHE Ha "HOBU3HY' T'0OJla BBIITyCKa

FILTER NOT EXISTS {?cmapt¢on :rox_seinycka ?rog2 FILTER(?ron?2
<18 || (?ron2 > 1000 && ?ron2 <2018))}

#cuuTtaem, 4yTo AUCIUIeH oauH. [[st HeCKOIBKUX BBIOEpETCS: MHPOpMAIUs
TOJIBKO O MOJXOJISAIINX

?cmaptdon :yacTh ?aucruieit . ?aucruieit rdfitype :Jucruieii .

#yca0BHE HA TEXHOJIOTHIO U3TOTOBJICHHS dKpaHa

?IMCIUIEN (TEXHOJOTHS_M3rOTOBJIEHHS 3KpaHa ?
texHosorust FILTER (regex(?rexnosnorus, "super amoled",

"i"))

#nomoaHuTeNbHAs BeIOMpaemast nHpopMarus (Ipy HAJTHMYHH )

OPTIONAL {?cmaptdoH :kKoj_NPOU3BOAUTEINS 7KOM}

OPTIONAL {?cmaptdon :gacts ?mporr . ?muporir rdf:type :Ilpomeccop . ?
npoll :KoHpurypamus_mnporeccopa ?KoHdUrypanms

OPTIONAL {?nucnneit :quaroHanb 3KpaHa ?1uaroHaisb}

OPTIONAL {?cmaptdon :yactb ?akkym . 7akkyM rdf:type : AKKymymsTop .
?akkym <http://myontologies.com/goods#eMKoCTh akkymyJssiTopa MA*uy> ?
emkocTh § OPTIONAL {?cmaptdon :yacth ?kamepa . 7kamepa

rdfitype :Kamepa . 7kamepa :KOIMYECTBO METANMKCEIeH OCHOBHOM Kamepbl ?

Mt } )

3ananusn
CdopmupoBaTh 3ampocChI:
1 BEIOOp Bcex cMapTpoHOB © wHPOpMANMK O HUX (QaHAIOTHYHON
OMHUCBhIBaEMOM B paboTe) ¢ akKymyJisiTopoM He MeHee 500 MA*y

2 BBIOOp BCEX BapUaHTOB OJIOKOB Kamep cMmapTdOHOB ¢ UX uHopMaimeit



(amepTypa, KONHMYECTBO KaMep, IPOU3BOAUTENb, METANUKCEIN, pa3peIIeHHe
BUJICOCHEMKH )

3 BBIOOp BCEX BApUMAHTOB MOJYJEH AKpaHOB ¢ X MHGOpMalKen (IraroHamib,
paspenieHue, IOTHOCTh MUKCEJIEH, TEXHOJIOT s U3TOTOBJICHMS SKpaHa)

4 BbI0Op nepBhIX 10 HOYTOYKOB C X XapakTEPUCTHUKAMU: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBas YacToTa, JMAaroHalb SKpaHa, pa3pelieHHe SKpaHa, pa3Mep
OMEpPAaTUBHON MaMSITH, pa3Mep HOCHUTENs HH(POpPMalUM, TUI HOCUTENST HHPOP-

Malu, CIIMCOK Pa3bEMOB

Hanucanue npaBmi ¢ ucnosib3oBanuem sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIMMO CHOPMHUPOBATH B OHTOJIOTHMU
MpaBuUiia, KOTOPHIC IMO3BOJISIT, YYUThIBasE OCOOCHHOCTH MPEIMETHON 001acTH,
dbopmMupoBaTh BBIBEJACHHBIE OTHOIICHMs. J[Js mpuMepa paccCMOTpPUM IMPaBUIIO,
KoTopoe OyAeT oTMeudaTb CBEAeHUS 00 akkymyiarope cMapTdoHa Kak
COMHHUTEIIbHBIE, €CJIH 3asBJIICHHOE BpeMs padOThI B PEKUME Pa3roBOpa MPEBLIIIACT
«EMKOCTb akkymyJisitopa / 250».

SWRL [9, 10] mo3BossieT COCTaBJIATh MpaBuiia, SIBISIONIAECS UMILTUKAIIUEH
MEXY MPEANOoChUIKON U cieacTBueM. Ilocime 3amycka MexaHu3Ma pacCyKIACHUN
OHTOJIOTHSI OyJleT HU3MEHSThCA B COOTBETCTBUM C OTUMH [pPaBUIAMHU.
[IpeamocbuiKaMu U CICACTBUSMH SIBIISIOTCS BRIPAKEHUS HA OCHOBE MPEIUKATOB (B
TOM WYHCJIE€ CO3JIaHHBIX B paMKax OHTOJOTUM). PaccMOTpMM CHHTakcuC Ha
npuMepax:

1 Cmaptdon(?x). O3navaet ?x rdf:itype :Cmaptdon (?x aHanorudyex
nepeMeHHbIM B si3bike SPARQL)

2 yactb(?X, ?7p) — 03HavaeT ?x :9acth ?p. Takum 00pa3zoM MOKHO 3aMMCaTh
MpeuKaT Ha OCHOBaHUU JT1000T0 co3manHoro data miam object property.

3 Cmaprdon(?x) * gacts(?x, ?p). onepanus «and» 3aUCHIBAETCS KaK «*».

4 Cwmaptdon(?x) * gactb(?x, ?p) -> aBasercs dacTbio(?p, 7x). Oneparus uM-

TUIUKAIIUU 3aITUCBIBACTCS KaK «->«. I[aHHOC IMpaBUJIO OMMPCACIACT aKCUOMY O



TOM, YTO €CJIA ?X SBJISETCS CMAapTHOHOM U COACPKUT YaCTh 7P, TO TAKKE
MO>KHO CKa3aTh, 4TO ?p sBisieTcs yacThio ?X. [lomo6HOoe nmpaBuiio
TE€HEPUPYETCSl aBTOMATHUUECKU B COOTBETCTBUU € TojIeM «inverseO,

KOTOPOE MBI YKa3bIBAIH B MPOIUIBIX padoTax.

U3 BCTPOECHHBIX MPEINKATOB [9] oynyT HEO0OXOIUMBL:
swrlb:lessThanOrEqual(?x, ?y) (?x menbiue wiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x crporo mensiie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x Oomnblie wiu
paBHO ?y; swrlb:greaterThan(?x, ?y) (?x crporo 6omnbine ?y); swrlb:divide(?x, ?y, ?
z) (B ?7x pe3ynbTar onepauuu ?y/?z).

Jist OTJIamKM YCIIOBHBIX YacTeW MPaBUJI MOXKET HCIIOIB30BATHCS S3BIK
SQWRL [11]. B pamkax Hero OyaeT HCHOJIb30BAaThCS TONBKO MPEAUKAT
sqwrl:select(?x, ?y, ?z, ). OH mo3BOJseT OTOOpPa3UTh TMOJB30BATEIIO BCE
MIEPEUNCIICHHBIC CYNTHOCTH, JUISl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKH. Takum
o0pa3oM MOKHO Mpeodpa3oBaTh MPABUIIO B aHAJIOT 3aMpoca U MPOBEPUTH, YTO OHO
NPUMEHSETCS IS 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBmiio 1mo 3agaHHBIM B paboOTe KPUTEPHUSIM:

A eMKOCTh_akkymynarop MA u4(?a, ?v) ~  Bpe-

«Axkymystop(?a)
Ms_paboThl_B_pexume pasroopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) *
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MmenHo Takue 3amucu o
aKKyMyJsITOpax OyAayT OTMEUYaThCsS COMHHTEIBHBIMHA. UYUTOOBI IMPOBEPHTH
KOPPEKTHOCTh YCJOBUH JaHHOTO TMpaBWia CJICAyeT PACCMOTPETh IS KaKHUX
aKKyMYJISITOPOB 3TO TpaBujo OyaeT cpabaThiBaTh (BBHIOpATh HACHTU(MHUKATOP
aKKyMYJISITOpA, 3asIBJICHHOE BpeMs paOOTHI ¥ BBIYUCIICHHOE BpeMsl paOOThI).

s nocryma k SQWRL HeoO0XoauMo akTUBHpOBATh BKIANKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOX0aUMO cO37aTh TIpaBuUiio (puc. 240)
1 BBecTU ero teno (puc. 258). [lanee HEOOXOAUMO BBIACIUTH MPABUIIO U HAXKATh

KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocine sTtoro pe3ynbrar pabOThl MOMKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIEH MMEHHU MpaBmiia (puc. 25r).



goods (http://myontelogies.com/goods) : [Z\D\educate\nocobua\OntologyProtegeiresources\goodsvl.owl]

File Edit View Reasoner Tools Refactor Window Help

@ goods (http-//myontologies com/goods) ~|| Search._.
DL Query x| OntoGraf x| SWRLTab x|SQWRLTab  x|SPARCL Query  x
Active ontology 5 x | Entities x| |Individuals by class : =5
Name Query Comment
51 ArrymynATop(?a) * eMKOCTE  akkymynAaTop mMA d(?a. ?v) * Bpema pabotbl
s3 A ) eMEOCTE _aKKVMYISTOD WA 3 Mg paborer . |

5}
New Edit Clone Delete

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

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

See the 53 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was retumed.

To use the click = Start ¥ Show (€D

Puc. 24 Bxinaaka SQWRL B cucteme Protégé (a — cmicok co3/laHHbIX TTPaBUil; 0 —
KHOITKH CO3/IaHHsI HOBOTO MPAaBUJIa M PEeIaKTUPOBAHUS BBIJICIICHHOTO; B — KHOIIKA
3amycKa BRIOpaHHOTO MpaBHIIa)

Y6enuBIIMCh B KOPPEKTHOCTH YCIOBHOW YaCTH TMPaBUIIa, MOYKHO TIEPEHECTH
ero B cmucok SWRL npasun (Window -> Tabs -> SWRL Tab) u usMeHuTs ero
3aknmroyeHne. Ha manHoW Bkianke yxke otoOpaxkatorcs Bce SQWRL mpasuina,
OJTHAKO OHHM OTMEYEHBI KAaK HEaKTWBHBIC. MOXXHO WIM W3MEHHTH MPABUIIO U
OTMETHUTh €T0 aKTUBHBIM WJIM CO3JaTh HOBOE. YCJIOBHAs YacTh MPaBUJIA OCTACTCS
NpexXHe, a 3akimoueHueM Oyner sBusATbea «ComHutTensHO(?a)»  (Takxke

HEO00XOJIMMO CO3/1aTh COOTBETCTBYIOIIMM KJIacc).



Eie Name _
|S3 - rch...
Comment
DLad| e
Active| Status x
(o]
S KKYMYMATOP(?a) " eMKOCTE_akKymMynAaTop_MA_u(?a, ?v) " BpemA_paboTel_B_pexume_pasrosopal?a, ?t) *
swrib-dmvide(?tr, v, 250) * swrib:greater | han('?t, *tr) -= sqwrl:select("?a, “tr, "?v) | mm—
B
Cancel Ok Delele
SOWRL Queries  OWL 2 RL | 53 |
a tr v
SM-G965FZPHSER-BAT 14 3500
r
A
Save as CSV. .. Rerun Close
To use the click R * Start ¥ Show Inf (O]

Puc. 25 Brimanka SQWRL B cucteme Protégé (a — OKHO pelakTUpOBaHUS MTPABUIIA;
0 — UM IpaBUJIa; B — TEJIO MPaBUiIa; T — PE3yIbTaThl BBIIOJIHEHUS MTPABUIIA; JT —
KHOIIKA Mepe3aycka npaBuiia)

Tenepp HEOOXOIUMO 3allyCTUTh MPABUIIO, MPEIBAPUTEIIHHO 3arpy3uB

MOHATHUS U3 OHTOJIOTUH (pHC. 260, pHc. 26B).

a Name Rule Comment
¥ 51 ArKvMYNATOPR(?a) * eMKOCTE akKyMyvnATOD MA 4(?a, V) " Bpema pabo..
S3 Arkymynatop(?a) ® emkocTe akkymynaTop MA u(?a, 2v) * epema pabo...
New
i e

| Contral i_Rules IAs_s_e_‘.rted Axioms Inferred Axioms |OWL 2RL |

MNumber of OWL individual declarations exported to rule engine: 11

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

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

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecondis).

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

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 milisecond(s).

Look at the 'Inferred Axioms' tab togee the inferred axioms. . r

OWL+SWRL->Dr_.. Run Drools Drools->0WL
Puc. 26 Bxnaaka SWRL B cucreme Protégeé (a — akTHBHOCTB IipaBuiia; O — KHOIKA
3arpy3KH MOHSATUI/aKCHOM U3 OHTOJIOTUH U CIIMCKA MIPaBUIL; B — 3aIlyCK BBIBOJA Ha

OCHOBC IIpaBUJI; I' — BHCCCHUC BBIBCICHHBIX MOHSITUH B OHTOJIOTUIO, I — CITMCOK



BBIBEJICHHBIX MOHITUI; € — HACTPONKHU BBIBOJIA)

[Tocne 3TOro MOXHO O3HAKOMHTBCS C BBIBEJACHHBIMU akKcMoMmaMu (puc.
26.1). B ciiygae HacTpoek mo ymomdanuio ux Oyzaet Oosbiie 100. 3to cBs3aHo ¢
TEM, YTO BBITMOJHSIETCS MHOXECTBO CTaHJIAPTHBIX TMpaBWI (HampUMep,
(hopMupOoBaHHE HOBBIX OTHOIIEHUN B COOTBETCTBUM C omucaHueM «inverseOf»).
Jliis Hamero npuMepa 3To HeoOsi3atenbHo. [loaTomy MoxkHO Ha Bkiaake «OWL 2
RL -> OWL2RL Control» BBIKIIFOUUTH BCE TAOJMIIBI CTAaHAAPTHBIX MpaBuil. [locie
ATOTO B BBIBEJACHHBIX AKCHOMAaxX OCTaHYTCS TOJIBKO aKCHOMBI, IOJYYEHHbIE C

HCITIOJIb30BAHUCM CO3JaHHOT'O ITPpAaBUJIA.

3ananusn
1 ChopmupoBarh MHHHUMYM 5 TpaBWI, BBISBISIONINE COMHHUTCIIBHBIC
OTIMCAHUS PA3IMYHBIX XapaKTEPUCTHK.
2 ChopmupoBaTh TpaBUIO, KOTOPOE B  3aBUCHUMOCTH OT E€MKOCTH
aAKKyMYJISITOpa, TAaKTOBOW YAaCTOTHI TPOIECCOpA, pa3pelieHrs DJKpaHa W €ro
auaroHaiu OyaeT GopMUpPOBATH TPUMEPHOE BPEMSI aBTOHOMHOM paboThl HOYTOYKa

B peXHUMax: Urpa, pabora, 0’kuJIaHue.

JlaGopaTopHblie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocsl (kOMIIeTEeHUMH, HABBbIKH) 1JI51 OCBOCHUS:
7. I3y4nTh IpUMEPBI MOCTPOEHUS KCIIEPTHBIX CUCTEM.
8. HayuuThcs co3iaBaTh U peakTupoBath 06a3y 3HaHui JC.

9. HaquTBCH PCaIN30BbIBATE U TCCTUPOBATDH 68.3y 3HAHUM.

Teopernveckast yacTb
DkcneprHas cuctéma (DC, aHri. expert system) — KOMIBIOTEPHAS CUCTEMA,
crocobHasi YACTMYHO  3aMEHUTh  CIELUAIUCTA-DKCIIEPTa B pa3spelICHUH

npobsemHoit  curyauur. CoBpemeHHble OC  Havyaiu  pa3pabaThIBaThCs



HCCIIEIOBATENsIMH UCKYCCTBEHHOro HHTeuiekta B 1970-x romax, a B 1980-x
NOJIyYWJIM KOMMEpYECKOE NOJAKperuieHne. IIpeamecTBeHHMKaMHi  3KCIEPTHBIX
cucteM Obun npemnoxkensl B 1832 rogy C. H. KopcakoBbeiM, CO34aBIIMM
MEXaHUYECKUE YCTPOWCTBA, TaK HA3bIBAEMBIE «UHTEJUIEKTYaJbHbIE MAaLIMHBDY,
MO3BOJISIBIIME HAXOJUTh PEIICHHs MO 3aJaHHbIM YCIOBUSM, HAalpuMeEp,
ONpeNeNsITh HauOoJee MOAXOASIINE JIEKapCTBA MO HAOIIOJAaEeMbIM Yy MalMeHTa
CUMIITOMaM 3a00JIeBaHMUSI.

B wundpopmaruke sKCIEpTHBIE CHCTEMBbI PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanwmii (b3; anrn. knowledge base) B uHpopmatuke u
MCCIICZIOBAHUAX MCKYCCTBEHHOTO MHTEJUIEKTa — 3TO 0cO00ro poja 0as3a JaHHBIX,
pa3paOoTaHHasi [JIsi OMNEPUPOBAHUS 3HAHUSAMU. ba3za 3HAHUN  CONEPKUT
CTPYKTYpPUPOBAaHHYIO MH(OPMAILIMIO, TOKPHIBAIOILYI0 HEKOTOPYIO 00JacTh 3HAHUIA,
JUISL  WCIIOJIb30BaHUSl KHUOEPHETHUUYECKUM YCTPOWCTBOM (WJIM YEJIOBEKOM) C
KOHKpeTHON uenbpto. CoBpeMeHHble 0a3bl 3HAHWM pPabOTalOT COBMECTHO C
CUCTEMaMU TIOMCKa WHPOPMAIMKM, HMEIOT KIACCU(PUKALUOHHYIO CTPYKTYpPY
(xnaccudukanus (knaccudunuponBanue) (ot nar. classis — paspsia u nat. facere
— JienaTth) — OCOOBIM clydail TMPUMEHEHHUS JIOTHYECKOW Omeparuul JeICHUs
o0beMa MOHATHS, TPEICTABISAIONMNIA COO0N HEKOTOPYIO COBOKYIHOCTH JICJICHHM
(meneHue HEKOTOPOro Kiacca Ha BUABI, ACJIIEHHE 3THUX BUJOB U T.A.) U (opmar
MpECTaBICHUS] 3HAHUU (TIPEACTaBICHUE 3HAHUN — BOMNPOC, BO3HHUKAIOIIUI B
nHpopMaTuke — ¢ MOAOOPOM TIPEACTaBICHUS KOHKPETHBIX M O0OOIIEHHBIX
3HAHMM, CBeJIeHUH U (PAaKTOB JJI1 HAKOIUIEHUS U 00paboTku nHpopmanuu B OBM.
['maBHas 3agadya B ucKyccTBeHHOM uHTeuiekte (M) — HayuuTbes XpaHUTh
3HAHMS TaKUM 00pa30oM, 4TOOBI TPOTrpaMMBbl MOTJIM OCMBICIIEHHO 00paldaThIBaTh UX
U JIOCTUTHYTh T€M 0100 4YeTOBEUECKOI0 HHTEIIJICKTA).

[TonHoneHHBIE 0a3bl 3HAHWI cofepKaT B ce0e HE TOJMBKO (DAKTUUECKYIO
uH(pOpMaAIMIO, HO M TNpPaBWIA BBIBOJAA, JIONYCKAIOIIME AaBTOMATHYECKHE
YMO3aKJIIOYEeHHsI O BHOBb BBOJUMBIX (PakTax M, Kak CIIEJCTBHE, OCMBICICHHYIO
o0paboTky wuHpopmanuu. OO61acTh HAyK 00 MCKYCCTBEHHOM HHTEIICKTE,

Hu3ydaromias 0a3pl 3HAHWH WU METOAbI pa6OTBI CO 3HaHMAMH, HA3BIBACTCA



WH)XEHEpUEW 3HaHWW) KaK MOJEIHM TNOBEJAEHUS SKCIEPTOB B OINPEACICHHON
00JIaCTH 3HAHUM C MCTIOJIB30BAHUEM MPONEAYP JOTHYECKOTO BBIBOJA M MPUHATHUS
peuieHuid, a 0a3pl 3HAHUM — KaK COBOKYMHOCTH (DaKTOB U IMPABUJI JIOTUYECKOTO
BBIBO/IA B BRIOPAHHOMW MPEAMETHOM 00JIACTH NEITEILHOCTH. B HHCTpyMEHTAIBHYIO
CHUCTEMY BXOJST MOMHUMO OIKMCAHHOM BBIIIE SKCIIEPTHON OOOJOUKH MpOorpaMma-
peaakTop 0a3 3HaHUI W Mporpamma JOTHYECKOTO BBIBOJA.

Imanwt pazpadomku IKCHEPMHBIX CUCIEM:

1. Uoenmugpurxayus.

OnpeneneHue y4YaCTHUKOB W WX pOJEed B TNPOLECCE CO3JaHusl U
AKCIUTyaTaluK YKCIIEPTHOM CUCTEMBI.

B npouecce co3maHus  3KCHEPTHOM CHUCTEMbI MOTYT  Y4acTBOBATh
CIEAYIOIINE CHEUUAINCTBI: UHXKEHEPBI MO 3HAHUSM, SKCIIEPTHI, IPOTrPAMMUCTBHI,
PYKOBOJUTEIb MPOEKTA, 3aKa3uyuKU (KOHEUHBIC MOJIb30Batenn). [Ipu peanuzanuu
CPaBHUTEJIBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOrPAMMHUCTOB MOXKET U HE OBITh.
Ponb uwH)XeHepa MO 3HAHMUSM - BBIY)KMBaHHWE MPOPECCUOHAIBHBIX 3HAHUU U3
OKCIEPTOB M MPOCKTUpPOBaHHWE 0a3bl 3HAHUM OKCIEPTHONM CHUCTEMbI U €€
apxuTekTypsl. [Iporpammuct HeoOXoauM MpU pa3padOTKe CHEIUATU3NPOBAHHOTO
JUISE  JTaHHOW DKCIEPTHOM CHCTEMBI TMPOTPAMMHOIO OOecredeHus, Korja
MOAXOJSIIET0 CTAaHAAPTHOrO (Hampumep, OOOJOYKH IJIsl CO3JaHUSl SKCIEPTHON
CUCTEMBI) HE CYIIECTBYET WJIM €r0 BO3MOXXHOCTEH HE JOCTATOYHO U TPEOyIoTCS
JOTIOJTHUTEIIbHBIE MO JIH.

B nnpomecce skcryatanmu  MOTYT NOpPUHMMAaTh y4acTUE€ KOHEYHBIE
M0JIb30BATEIHN, SKCIEPTHI, AAMUHHUCTPATOP.

Ha sTom sTamne pazpaboTyuK JOJKEH OTBETUTH Ha CIIEAYIOIINE BOPOCHI:

- Kakoii knacc 3a1au JoJKHA pelaTh SKCIepTHas cucrema’?

- Kak aTu 3amaun MoryT OBITh OXapakTEPU30BaHbI WIIU ONIPEICTICHBI?

- Kakne M0>XHO BBIIETUTh NOA3a/1a4n?

- Kakue ucxoHble JaHHbBIE JOJKHBI UCIIOIb30BAThHCS JISl PEIICHUS ?

- Kakue noHATHs U B3aUMOCBSI3U MEXKIY HUMH UCIIOJb3YIOTCS MPU PEIIEHUN

3a/1a4u dKCrepTaMu?



- Kakoili Bug umeer penreHre, 1 Kakue KOHIENIUU UCIIOJb3YIOTCS B HEM?

- Kakue acrekTsl onbITa SKCIEpTa CYIIECTBEHHBI AJIs PELLICHUS 3a/1auu?

- KakoBa npupoaa u 00beM 3HaHU, HEOOXOAUMBIX JJIs PEIICHUS 3a0a4n?

- Kakue npensiTcTBUsl BCTPEUAIOTCs MPU PELIEHUU 3a1a4?

- Kak 3T1 nomexu MOryT BIUATH HAa PELICHHE 3a1a4?

2. Konyenmyanuszayusi.

Ha sTom srtare pa3paboTyuk J0JKEH OTBETUTH Ha CIIETYIOIINE BOPOCHI:

- Kakue Turibl JaHHBIX HY’KHO HCIOJIb30BAThH?

- UTo 13 MaHHBIX 33/1aHO, & YTO JIOJKHO OBITH BBHIBEJICHO?

- meroT 51 noj3aiauv HauMEHOBAHUS ?

- Imerot 5n cTpaTerum HAaMMEHOBAHHUS ?

- Hmerorcd 15 [CHBIE YacCTUYHBIE TUIOTE3bl, KOTOPBIE IIHPOKO
HCMOJIb3YIOTCS?

3. ®opmanuzanusi.

4. Peann3aiiysi MpOTOTUITHON BEPCUM.

5. Tectuposanue.

6. [lepenpoeKkTHpOBaHKE IPOTOTUITHON BEPCHUM.

Ha3nauenue, 603MoO)dCHOCMU U HNPUHYUR padomevl 0OANeco6CKOlU
cmpamezuu OUEeHKU 6b160006

baiiecoBckass crTparernsi OLUEHKH BBIBOJOB - OJIHA W3 CTPATETHH,
MPUMEHSEMBIX JJIi OLUEHKH JOCTOBEPHOCTH BBIBOJOB (HANpUMEp, 3aKIIOYECHHI
MPOYKLIMOHHBIX TIPABUII) B IKCIEPTHBIX cucTemMax. OcHOBHas ujes 0ailecoBCKOM
CTpaTErny 3aKJIFOYAeTCS B OLICHKE BEPOSTHOCTH HEKOTOPOTO BBIBOAA C YYETOM
(akTOB, MOATBEPKIAIOIIMUX WM OITPOBEPTraIOLIUX 3TOT BHIBO/I.

BeposatHocTs  ocymiecTBieHHss HEKoM rumoTe3sl H npu  Hammuuum
ONPENIEIICHHBIX TMOATBEPKAAIONIUX CBUAECTENBCTB E BBIUMCISETCS HAa OCHOBE
anpHOPHOM BEPOSITHOCTU 3TOM TMIOTE3bl 0€3 MOATBEPKIAIOLINX CBHUJIETEIBCTB H
BEPOSTHOCTEHW OCYLIECTBICHHUS CBUIACTEIBCTB MPH YCIOBUAX, YTO TMIIOTE3a BEPHA

WJIM HEBEPHA.



3nauenus P(E/H) u P(E/meH), mnoncraBnenusie B Teopemy baiieca,
MO3BOJISIIOT BBIYUCIUTH AllOCTEPUOPHYIO BEPOSITHOCTh MCXO0JA, T.€. BEPOSTHOCTD,
CKOPPEKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJh30BaTesl HA JaHHBIN
BOIPOC:

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

WITH

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

Ipumep npumenenus batieco8ckoll cmpameuu OYeHKU 8160008

B skcniepTHBIX cucTeMax Jyisi COCTABJICHUSI TPOTHO30B MOTOIbI BEPOSATHOCTh
Tl Ha CIEAYIONIMI JI€Hb OMNpPENEeNsieTCs C YY4eToM TpexX (akTopoB: BeETep,
BJIQXKHOCTb, O0OJIaYHOCTh (B JAeHb HaOmoAeHus). 3a 173 gus (u3 Hux 53

I[O)KI[J'H/IBI)IX) HaKOILICHBI CTATUCTUYCCKHC JaHHBIC, IIPUBCACHHLIC B T36J'II/II_[€.

Konunyectso
KonnuecTtso cnyyaes
g C/ly4YaeBs norofpl
Moroaa B AeHb L0 INBOM
6e3 ocagkos
HabAnoaeHUA noroApl .
. Ha cneayroLLIMiA
Ha CneayroLMi AeHb
[eHb
CnaOlwiit 19 52
Betep Y MepeHHBII 27 44
CunpHbII 7 24
Bricokas 35 18
Brmaxuocte | Cpemnss 12 42
Huskasa 6 60
ScHO 5 83
O6naunocts | O0OmauHO 8 27
[TacmypHO 40 10

[TpuBenenHbple B TaOiMIle JaHHBIE O3HAYalOT, HAIpUMEp, CIEAYIOLIEe: 3a
nepuoa Habmoaenuit (173 nus) cnabwiii BeTep HaOmogancs 71 aens (71=19+52).
B 19 cayyasx Ha cnenyrommii 1eHb noroja Oblaa JOXKIJIMBOM, B 52 ciyyasx - 6e3
OCAJIKOB.

B HekoTopblil neHp HAOMIOJaeTcsl cleayrollas MOroja: CHUIIbHBIA BeTep,
BBICOKasi BJIQXHOCTb, 00J1ayHO. TpeOyercs HaWTU BEpPOSTHOCTb JOXKIJIUBON

IIOrOJbI HA CIEAYIOIIUN IEHbD.



B naHHOM ciyyae B KadyecTBE THIOTE3 pPacCMaTPUBAIOTCS COCTOSHHS
norojasl Ha cienyrommid aeHb: HI - moxnas, H2 - moroma 06e3 ocaikos.
CBHUIETENBCTBOM 3/IECH SIBISIETCS COYETAHUE TpeX (PAKTOPOB, XapaKTEPU3YIOLIUX
MOTOAY B JICHb HAONIOACHUS: BETEP, BIAKHOCTh M 00JIAYHOCTH (MOKHO CKa3aTh,
YTO B JAaHHOM CIlydyae HCIIOJIb3YIOTCS TpPHU CBHJETEIHCTBA); OOO3HAUMM 3THU
¢akropel kaxk E1,E2, E3. OO0Oo3nauuM HaOmogaemMoe codeTaHue (akTopoB
(cuIBHBIN BeTep, BHICOKAs BIAKHOCTh, 00J1a4H0) Kak coObiTue E.

OnpenenuM BepoOSITHOCTH, HEOOXOJUMbIE MJI pacuyeToB 1o (opmyiie
Baiteca. AnpuopHble BEpOSTHOCTH THUMNOTE3 (TO €CTh BEPOSTHOCTU AOKIA U
norojisl 6€3 ocaaKoB, 0e3 yueTa Ha0IH0/1aeMOT0 COCTOSIHUS TTOTOJIbI ):

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

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

Habmrogaemoe CBHACTEILCTBO (COCTOSHHE IOrOAbI B JICHH HAOIIOICHMS)
MIPEACTABIIAET COOOM COUETaHUE TPEX COOBITHI, HAOIIOJAEMBIX BMECTE: CUIBHOTO
BETpa, BHICOKOM BIAXHOCTU U 00sayHOCTU. CunTas 3TU COOBITUS HE3aBUCUMBIMU
(TO ecTb cuuTas, HaMpUMEpP, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, U T.I.),
MO>XHO HaWTH YCJIOBHBIE BEPOSITHOCTH CBHUCTEIHCTBA MO (PopMylie YMHOXKCHHS
BEPOATHOCTEN:

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

Haiinem BenwuuHbI, HEOOXOUMBIC ISl MPUMEHEHHS (POPMYIIBI YMHOKEHUS
BEPOSITHOCTEN:

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, Hampumep, P(E1/H1)- BepossTHOCT, TOro, 4ro B TEKYIIHA JCHBb
HaOJIOAAeTCsl CWIBHBIA BETEp, NpPHU YCJIOBUHM, UYTO CIEAYIONIUN JCHb OyaeT
JOXK/UTMBBIM. JTa BEIWYMHA TIOKa3bIBAE€T, HACKOJIBKO YAaCcTO HaOMI0gaeTcs
CWJIbHBIN BETEP B JHU, PEAIIECTBYIOIINE 10K IJTMBON MOTOAE.

[ToncraBmisist HaliiIeHHbIE BEJIMYMHBI B (POPMYITYy YMHOXKEHHS BEPOSTHOCTEM,

MTOJTYYNM:



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

3nech, Hanpumep, BenuuumHa P(E/H1) - BeposiTHOCTh HaOm0mgaeMOro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIQKHOCTH W OOJAYHOCTH) TIPH
YCJIOBUH, YTO CIEAYIONIUN IEHb OYAET HOK/JIUBBIM.

[Ipu mocTpoeHUM SKCHEPTHBIX CUCTEM YacTO MCHOJb3YIOT BEPOSTHOCTHBIN
noaxoa. Cocrapinss 06a3y 3HaAHUN, MPUMEHSIOT KCIEPTHYIO MATPHILy, UMEIOIIYIO

CJICIYFOLIUN BU:

HabntoneHua | 3HayeHue «ga» | 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 cOOTBETCTBYIOT BOIIpOCaM 3aJaHHOW MpPEeAMETHOU
obnacTtu, OyKBHI a, b, ..., t B MaccuBe O3HAYAIOT BO3MOKHBIC BApUAHTHI OTBETOB.

Martpuiia 10/KHA COAepKaTh BCE 3HAHUS IKCIIEpTa MO JAHHOMY MPEAMETY.

O6sacTh 3anpocoB - Ta 00JacThb, B KOTOPOM SKCHEpPTHAsE CUCTEMa JOJDKHA
OBITH PKCIIEPTOM.

Bo3MoOKHBIE ~ BapWaHTBl OTBETOB B  OKCIEPTHOW  MAaTPHUIIE  HOCST
BEPOSTHOCTHBINM XapakTtep. Onm 3agatorcs yuciaamu oT 0 mo 1. Eciu cobOwiTue
HaBEpHSKA JIOJDKHO MPOU30MTHU, TO BEPOSITHOCTh €ro mosBiieHus paBHa 1. Ecnwm
cOOBITHE HE UMEET IIaHCa MPOU30MTH KOT/1a-Tu00, TO BEPOATHOCTH €0 MOSBICHUS
paBHa 0. Ecim e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30NTH, TaK U
HET, TO BEPOSTHOCTHh ero mossieHus paBHa 0,5. Bce ocrajmbHbie BO3MOXKHBIC
Cllyuyad JiexaT B YKa3aHHOM JIMarna3oHe.

[Ipumep:

3aBTpa OyeT 10k Ab 3aBTpa A0/ HE OyAeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






3aI[aHI(IH AJId BBINMOJHCHUA U METOAUYCCKHUEC PECKOMCHAAIIMHA:

3amanue 1

Cozmate mpocTyro 0a3y 3Hanud «Tel  Teiimep?», pemaromend 3amady
KJaccuuKauu (C 4eTKON JOTUKOM).

B at10i1 b3 OyzaeT 2 paBHOBEPOATHBIX UCXOAA: «TEHMEP» U «HE relMepy.

ArnpuopHsie BepoaTHOCTH 000ux ucxoaoB paBubl 0.5 (P(H) = 0.5), T.e. runotessl,
9YTO HayrajJ BHIOpaHHBIA YENOBEK SBISCTCS WIA HE SBISIETCS TelMEpoM,
PaBHOBEPOSITHBI (IMPX 3TOM CyMMa arpUOPHBIX BEpOSITHOCTEH paBHa 1, T.e. B 0aze
3HAHHU MPUBENICHBI BCE BOZMOXHBIE HCXO/IbI).

Kaxnoe yTBepk’AeHUE YETKO OTHOCUT UCIBITYEMOTO K OJHOM M3 3TUX KAaTErOpHi,
T.€. €CJIU ISl IEPBOT0 BOMpoca [l ucxonaa «reimepy Oyner 3anuck 1,1,0, To mis
ucxoja «He revimep» 3amuch Oyzaet 1,0,1.Takum oOpazom, Py u Pn ana xaxmoro
Bompoca paBHbl au60 1, 1160 0, pU ATOM BO BTOPOM MpaBUJIE TH 3HAUYCHHUS
MHBEPTUPYIOTCS (OTHOCUTENBHO MEPBOTO MpaBWiia). DTO MPUBOJIUT K TOMY, UYTO
MaKCUMaJIbHO yBepeHHbIH OoTBeT («Touno ma» wmm «TouHo HeT») HaA mMHOOOI
BOIPOC OJHO3HAYHO KJIACCU(DHUITMPYET MOJI30BATEIN KaK reiiMepa Wik He reimMepa
(cm. Tabnuiy 1).

(ITpumeuanue: He cieayer ykaspiBaTh Py U Pn paBHBIMU Jpyr apyry, T.K. 3TO
O3HAYaeT, 4TO JAHHOE CBUJIETENILCTBO HE BIIMAET HAa BEPOSITHOCTH HMCXOIA, T.C.
0ECCMBICIIEHHO €r0 YIIOMUHATB).

[IpeacraBum npasuina, ucnonb3dyemoie IC «Tol reiimep?», B BU€ TaOJIULIBI.

Taoauna 1
Ne YrBepxaenue / Bonpoc 3akirouenue /
n/n Hcxon
remmep HE
rerumep
1. Th1 urpaenrb B KOMIbIOTEPHBIC UTPHI TIO 6 U OoJIee 1 0
4acoB B CYTKHU
2. Tr1 Opocaenib Bee Jiesia pagu HOBOM UTPhI 1
3. Ot 3D-action urp y Te0si KpyKUTCS r0JIOBa 0
4. ThI HM 32 4TO HE MOTALIUIIL CBOM KOMIIBIOTEP K 0
JIPYTY JUlsl OpraHr3allii COPEBHOBAHUM MO CETU
5. ThI B OCHOBHOM TpAaTHILb JEHbI'M WA HA HOBBIX 1 0
UTPOBOM JIUCK WJIM HA alrpeil] KOMIbIOTEPa
6. Tw1 He mosib3yembest "MpIbi" B 3D-action urpax 0 1




B dopmare 6a3bl 3HaHU JaHHBIE TAOIHIIBI Oy Ty T 3aMMCaHbI B BUJE BOIIPOCOB U
HCXOJIOB, IPUBEICHHBIX HIDKE.

Bomnpocsr:

TsI urpaenrs B KOMIBIOTEPHBIC UTPHI TIO 6 U O0JIEe YaCOB B CyTKHU?
Tw1 Opocaentsb Bce Aena paar HOBOW UTPHI?

Ot 3D-action urp y Te0st Kpy>KHTCsI T0JI0Ba?

Thl HM 32 YTO HE MOTAIIUIIb CBOM KOMIIBIOTEP K JIPYTY JUIsl OpraHu3aiuu
COPEBHOBAHMII MO CETU?

Thl B OCHOBHOM TPATHIIb AEHBI'M WJIA HA HOBBIM UTPOBOM JIUCK WJIM HA alllpei
KoMIIbloTepa?

Tol He monb3yembes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0

Ecnu peanuzoBbiBaTh AaHHylo b3 B mporpamme «Manas DxcnepTHas

CI/ICTeMa», TO OHaA 6y,Z[€T BBITTIAACTD CICAYIOIINM 06p8.30MI

®aiin [Mpaska Cnpasxa

@ E Le i Q Q::’ 5, d} (1 erpoka, 1 crontew )
Mapone Ha peakTUPOBaHWE | Maponb Ha yTeHue |
"Tu redmep™

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaews B KOMNbWTEpPHHE WIPW MO 6 W 604€e YACOB B CYTKW?

Tw 6pocaeub BCe feAa pagn HOBOW MIpw?

0T 3D-action Mrp y Tees Kpyxumtcs roaosa?

T HM 32 YTO He NOTauwWub CBOW KOMNbLRTEP K APYry AAA OPraHW3auWM COPEBHOBAHW
Te B OCHOBHOM TpaTHllb AEHbIM MAM HA HOBWA WIPOBOW AMCK, WAW HA anrpefn Komn
Te He noAb3yewbcs ““muubi’’ B 3D-action urpax?

re#mep, 6.5, 1,1,0.5, 2,1,6.5, 3,0,8.5, 4,0,6.5, 5,1,0.5, 6,0,0.5
He re#mnep, 6.5, 1,0,6.5, 2,0,06.5, 3,1,8.5, 4,1,08.5, 5,0,0.5, 6,1,8.5

3aganue 2

Ha ocHOBaHWEe pacCMOTPEHHOro MpUMEpa MONPOOYHTE COCTAaBUThL COOCTBEHHYIO
b3 wanpumep aJii TUATHOCTHKU COCTOSHHS 3JI0POBbS YYCHHWKOB HIIM aHAJIH3a
00eCTICYeHHOCTH JIUTEPATypOi yaeOHOTO mpoiiecca



JlaGoparopHuasi padora 7.

AHanu3 cyliecTBYIOIIMX 00pa30BaTeNbHbIX IIAT(HOPMEHHBIX PEILICHUN.

Bonpocs! (koMneTeHIIMH, HABBIKH) /1151 OCBOCHMSI:

10. N3yuuth BO3MOXHOCTH CYyLIECTBYIOIINX POCCHMCKHX
o0pa3oBaTeIbHBIX OHJIAWH-TIIIATHOPM.

1. Hayunutbcst aHanmu3upoBarh 0Opa3oBaTElbHbIE POCCHIICKHE U

3apyOeKHbIE OHJIAWH-TUIAT(POPMBI.

33H3HI/IH AJI BBINMOJTHCHUA U METOAUYECCKHE PEKOMECHAAIINHA

3aganue 1

Ncnons3yst npuBeAeHHBIN HUKE CIUCOK POCCHUUCKUX 00pa30BaTENIbHBIX OHJIAMH-
mwiaThopM, a TaKkKe IPYyrde MHTEPHET-UCTOYHUKH COCTaBbTE CBOJHYIO TaOJUIlY
(mazBanue 1IatGopMpl, 00pa3oBaTeNbHBIC 3a7a4M, NPeArnojiaraeMblii BO3pacT
yJammxcs, BO3MOXXHOCTH HCITOJIb30BaHUS B y4eOHOM IpoIlecce, MPEeUMYIIECTBa,
HEJIOCTATKH).

Cnucok poccuiickux u 3apyoexcHuvix oHaaiH-naamepopm

N VHVBEPGIPYIM
&

YuuBepcapuym (http://universarium.org/) —  IPOEKT,
NO3UIIMOHUpPYEMbIl  Kak poccuiickas MOOC-mnardopma. 3amyiieH 1npu
nojepkke  AreHTcTBa  crparerndeckux uHuimumatuB u  PHMA-Hooctw.
Pa3zpabaTeiBaloT COOCTBEHHBIE KYpChI COBMECTHO C POCCHHCKMMU BY3aMH U
MBITAIOTCS TIONYYUTh MPABO BBIJABaTh CEPTUQPHUKATHI TOCYJAPCTBEHHOTO 00Opasia
T€M, KTO YCHEIIHO MPOXOJAUT Kypchl. Ha gaHHBII MOMEHT TpU Kypca Yike
3aMyIleHbl, TOTOBITCS K 3allyCKy HOBBIE Kypchl. ECTh MiIaHbl 110 IEPEBOY CBOUX
KypCOB Ha AHIJIMMCKUN S3bIK M BBIXOJ HA EBPOINEUCKYH ayauTopuro. Kypcsl
MO3UIIMOHUPYIOTCSL KaK OT/EJIbHBIE KYPChl, KOTOPbIE€ MOTYT OBITh BCTPOCHBI B
O06nbiIie 00pa3oBaTeNibHBIE TMporpaMMbl. Pa3pabaThiBaloTCsI COBMECTHO C
npenojaBaTeisiMi, MOYTH BCE MPEINoJaBaTelIn-aBTOPbl CTAPTOBBIX KYpPCOB — W3
MI'Y um. JIomoHOCOBa.

Eduson

Eduson  (https://www.eduson.tv/) —  mmardopma IS



IIPENOCTABICHUS 00pa3oBaTeIbHBIX KypCOB 10 Ou3HeC-TeMaTHKaM.
OpuentupoBanbl Ha mpodeccuonanoB. [lo uroram MpoxoxaeHUs KypCOB MOKHO
nonyunTs cepruduxar Eduson. Kypcsl miathble, ans Kopnopamuii ecTb BapUaHT
MOJANKCKU Ha BCE€ Kypchl cpady. EcTe OecriaTHble Kypchl, HO OHM, KaK MpPaBUIIO,
pa3paboTaHbl ~ COOCTBEHHbIMM  cwiaMmH. [lnaTHele  Kypchl — cO3AaroTCs
MPENOAABATENAIMU U3 M3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ectp
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HalleleH M3HAYaIbHO Ha CTPAHBI
BRIC, crapTroBasl Ha aHTTTUHACKOM SI3BIKE, PYCCKUH S3BIK OBbLT JOOABJIEH TTO3XKE.

Ow

UNIWEB Uniweb (http://uniweb.ru/) — I[IpoekT MO3UITMOHUPYETCS Kak
maTdhopmMa OHJIAHHOOYUEHHS ISl PaCIpOCTPAHEHUSI KaK OT/EJIbHBIX KYpPCOB, TaK
1 oOpa3oBaTenbHBIX IporpamMMm. Kypcel pa3pabaThiBaroTCs COBMECTHO C By3amu.
OcnoBuoit maptaep — PAHXul'C, taxxe ectb kypcbl ¢ (dakynpreramu MI'Y,
MI'MIMO, PMOY. Yactb KypcoB IpeaocTapisercs OecriaTHO, OoJblias 4acTh —
Ha TulaTHOM ocHoBe. [lo uToram mNpoOXOXKJIEHHS IUIATHBIX KYpPCOB BBIJAIOTCS
cepTuUKaThl OT BY30B-aBTOPOB KypcOB. J[71s1 By30B co3/laHre KypcOB OECIUIaTHO,

MPUMEHSIETCA MOJIeNb “revenue sharing” (4acTh OmiaThl 3a 00y4e€HHE OCTAeTCs Y
Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBmecTHO ¢ Coursera MouuIM Mo MyTH mepeBoja KypcoB Coursera Ha pyCCKH
s3pIk. K HEUM mo3gHee mpucoeauHuiack Abbyy Software (B uwactu mepeBoja).
Onun xypc 3amymieH (pycckuii mepeBoj “Gamification”), mepeBOASTCS HOBBIE
Kypchl. Taxke B paMkKax NpOEKTa 3alylIeHbl «OTKPBITBIE JabopaTopum» -
MPOXOXKJIEHNE OpUTHHAIBHOTO Kypca Ha Coursera (Ha aHTJIMICKOM SI3BIKE) C
MTOMOIIIBI0 POCCUUCKUX MEHTOPOB (MpodeccuoHaibl B Uu3y4aemMoil 001actu).

Univer @ .
Univer.tv — Menunareka BUJI€O3aICceN JICKIIUM,

oOpa3oBaTeabHBIX (PHIIBMOB, BBICTYIUICHHH Ha KOH(pepeHIuAX. McTouyHuku
BUJICO3AITUCEN — CAMOCTOSATEIBHO MPUCIAHHOE MOIh30BATEIAMU, JIYUIIIEe C IPYTUX
pecypcoB mHTepHeTa. B HacTosimee BpeMs pecypc aKTHUBHO HE pPa3BUBAETCS —
co3JlaTeIu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru

Interneturok.ru — poccuiickuii anamor Khan Academy.
CaMOCTOSITENIPHO 3aMKUCHhIBAIOT BUJCOYPOKHU JI IIKOJIBHUKOB C IMPHUBJICUYCHHUEM
KaK CBOMX, TaK M CTOpOHHUX yuuteneil. [loka paboraior Ha AEHBI'M WHBECTOPA,
MyTH MOHETHU3AaIlMu HE 03ByuyuBaloTcs. JlocTym KO BceM ypokam OeCIUIaTHBIN.
OcHoBHas 3a/1aya Ha TEKYIIIEM dTarle — MOBBIIIICHUE KaYyeCTBa YPOKOB.



GCHUHTYUT

wacmwerrsmessre [ntuit.ru (HaunonaneHblid oTKpbITEI yHUBEpcuTeT MHTYUT)
— OOGpa3zoBaTenbHOE YUPEKICHUE, TIPeaararIiee JBe IporpaMMbl OakalaBprarta
U HECKOJIbKO TPOTPamMM BTOPOTO BBICHIETO, OOJIBIIIOE KOJWYECTBO OTAEIBHBIX
KypcoB (TIOBbIIICHHE KBanmdukanuu). Bce mnporpaMMbl TPOXOIAT IICITUKOM
OHJIAMH, IO UTOTaM MPOrpaMM U KYPCOB BBIJAIOTCS JTOKYMEHTbI YCTaHOBJIEHHOTO
obOpasna. Crnernmanusupyrorcs Ha [T Tematuke.

Mexlet

Xekcier (hexlet.org) — mpoekT mpeaocTaBiIeHUs OeCIUIaTHBIX
KypCOB Ha pyccKoM si3bike. Co31aH M MOJJICPKUBACTCS HAa CPEJICTBA IHTY3HACTOB.
OcHoBHass TemMathka KypcoB - IT, ecTh OJMH Kypc OT TpernojaBaTels U3
PAHXul'C.

Apryc-M (www.argusm-edu.ru) — MpoeKT, Npe0CTaBIISIOIINI
JIOCTYI K OOJIBIIOMY KOJIMYECTBY TECTOB, MCIIOJIb3YEMBIX JIJISl IPOBEPKU 3HAHUM.
[To3uunoHupyeTcss B KadyecTBE NOMOLIM CTyJAEHTaM B IIOAIOTOBKE K claue
AK3aMEHOB. J[OCTyIl K YaCTH TECTOB ILUIATHBIN.

YHUBEPCHTET

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

MOOUJIbHOE TPUJIOKEHUE, cofieprKaliee 6a3y 3HAHUN OTBETOB HA BOIPOCHI
110 00pa3oBaTeJIbHBIM ITPOTPaMMaM IIKOJIBI ¥ By3a, TE€CTHI JIJIS IIPOBEPKU
3HAHUU, KOHCTPYKTOP 3CCe.

Lektorium. TV . o o
Lektorium.tv — Meaguareka BHUAEO3alNCEN JIEKI[UH.

JleKIiuM  3amMCHIBAIOTCA  POCCUMCKMMU By3aMU U  U3BECTHBIMU
nekropuamu. IIpoekT craproBasi B 2009 TOAy [OpPU NOOAJEPKKe
PocMmostoniéxxku. 3a JOCTYII K JIEKIUSAM IlaTa He Oepercs. [[JIsT By30B eCTh
BO3MOKHOCTh IUIATHOW 3anucu Jexkmuil cwiamMu Lektorium.tv. Csowu
JIEKITUM OIyOJIUKOBAJIM 15 By30B (6osibliias yacth u3 Cankr-IleTepOypra) u
22 jiektopus. ITo cyTu 3TO0 MMEHHO OMOJIMOTEKA — KaTaJIOTU3aTOpP BHJIEO,
BBLIOKEHHBIX Ha YouTube

, |
| businessieaming.mu
L Businesslearning.ru — TpPOEKT IO3UIMOHUPYETCS  Kak
“cuctemMa JUCTaHIIMOHHOrO Ou3Hec-oO0pa3oBaHus”. I[IpoekT co3gaH COBMECTHO
«AnpgHc-Menna» u «MexayHapoaHblii MHCTUTYT MeHemkmenta JIMHK». B
npoekte TnpeacraBieHbl 104 moayns Ha TEMaTUKY MOpeANPUHUMATEIbCKON
NEATCIBHOCTA, M0 KaXIOMy MOAYJI0 MOXHO TPONUTH JUCTAaHIMOHHYIO
aTrecTanuio. Takke eCTb BO3MOKHOCTh ITPOUTH OUHYIO arrectaiuio (B Mockse) u
MOYYNUTh CepTH(HUKAT TOCYIApCTBEHHOro oOpasna. OcyecTBIsIeTcss Mpu



MOAJICPKKE TMPOrpaMMbl TMOJACPKKU MpeanpuHuMmarensctBa [IpaButenbcTBa
MockBel. C Hauana 2013 roma peructpanusi Ha OYHBIE aTTECTALMHU
MIPUOCTAHOBJICHA.

|

eclass Eclass (http://www.eclass.cc/) — KaTajoruzaTop KypCOB
MOOC c pa3ubix miaTdopM. J[laHHBIE IO HOBBIM KypcaM U I10 JIaTaM cTapTa
KypPCOB aBTOMATHYECKHd OOHOBJIAIOTCS, €CTh BO3MOXKHOCTH JI€JIaTh
ITOZI00PKHU KYPCOB.

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

— Kypchbl B OHJIAaiH pe)kuMe Ha TeMmarTwky liberal arts. /lesator ymop Ha
oOyueHre MeTo/aM HcciefioBaHusA. [IpenomaBaTenu — uccjienoBaTeNIN U3
3apyOeKHBIX U POCCUHCKUX yHUBepcuTeToB. CeMHUHAphl U YaCTh 3aaHUM
IIPOXOJIAAT B OHJIAWH-peXKuMe. Bce Kypcehl IIaTHBIE, IO UTOTAM BbIIAETCS
cepTuUKar.

%e bt 2 Herosiorua (http://netology.ru/) — mrardopma

omwnaiH-o0yueHus ITcrnenuanucroB. Camo obyueHue IiaTHoe, HECIIaTHO
JIOCTYITHBI OTKPBIThIE 3aHSITHA, IPOXOAAIINE B BUIE BEOMHAPOB.

. HOBOE
' Yuu HoBoe (http://uchinovoe.ru/) — marpopma s
pa3MeIIeHUsT KOPOTKHX KypCOB Ha 0Oy TemaTuky. IlpemocraBiser
BO3MOXXHOCTh aBTOpaM YCTAaHABJIMBATh TUIATHBIN JIOCTYN K KypcaMm M IPOBEPSTH
3amaHus oOydaronuxcs. [IpoekT moka 4to HaxoauTcs OQUIIMAIIEHO B CTaTyCe
«OeTay, 0JTHAKO Yxe pasmenieHo Oojee 70 KypCOBYpPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOHMHaApOB,
OHJIAUH-KOHCYJIbTallUM, OHJIAWH TPAHCHAIMU JIEKIUU. 3a JOCTyn K
OOJIBITMHCTBY BeOMHApOB Oepercs ILIaTa, KOTOpas JIEJIUTCA C aBTOPOM
BeOMHapa. KoyimuecTBo I0CTyITHBIX BEOMHAPOB IIOKA UTO HEBEJIHKO.

g o
8 Zillion 1N N .
Zillion (http://zillion.net/) — «obOpa3oBaTeIbHBINA

Meauapecypc» — OOJIbIIIOe KOJTMYeCTBO BeOMHAPOB, 0OYJaIOIUX CTaTed Ha
TEMATUKy BeJleHUs Ou3Heca, peajn3alliid HAeH U JIUYHOCTHOTO POCTa.



JIOCTYII K HEKOTOPHIM BeOMHAapaM IJIaTHBIH.

n

YHUBEPCUTET

CUHEPTUA MoITY «CunHeprus» (http://www.mfpa.ru/r/distance/).
OOpazoBaTelbHOE YUpEeXKACHUE, MpEeAsiararliee OHJIAWH MPOrpaMMBI BBICIIETO
oOpazoBanus. CTyJleHTaM MPEIOCTaBIAETCA JOCTYN K OOydYaroluMm MaTepuaiam
yepes MmopTaj By3a, a TAKKE BO3MOKHOCTh y4acTHs B CEMHHApax yepe3 BeOMHAPHI
U KOHCYJbTalMi c mpenogaBaTensmu 1o Skype. [Ipy okoHYaHUU TPOrPaMMBI,
MO/Ipa3yMeBaroIieil BbIIauy AUIUIOMA TOCYJapCTBEHHOTO o0paslia HeoO0XOIuMO
CIaBaTh TOCYAAPCTBEHHBIE YK3aMeHbI TUYHO B MockBe. OOydeHue maTHOE.

M5CH

MOCKOBCKMAH TOCYAAPCTBEHHbIR YHUBEPCMTET
AKOHOMWKM, CTATHCTUKM 0 NHDOPMATHKH

M3ICH OmnJiaiin o0yueHnue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO6pa3oBatenbHOE
yUpexeHUe, Mpejiaraoilee OHJIalH TporpaMMbl BbIciiero oOpaszoBanus. o
90% o0yueHus MPOXOAUT B OHJIAWH PEXHME Uepe3 BEOMHAPHI U KOHCYJIbTALUU C
npenonaBarensiMu 1o Skype. WToOroBble aTTeCTAIlMOHHBIE MEPOIPUSATUS U
rOCyJIapCTBEHHBIC HK3aMEHBI CHAIOTCS JUYHO B MockBe MO0 B OJHOM U3
¢ummanos MOCH. ObyueHue miaTHoe.

o LECTA LECTA  (https:/lecta.rosuchebnik.ru)  yHuBepcaibHas
oOpa3oBarenpHas 1iatgopma, coueraromue B cebe obOecrneueHue yyarmxcs
y4eOHBIMH MaTepuajiaMh B DJCKTPOHHOW (GopMe M HHCTPYMEHTHI PEaTbHOTO
KOHTPOJIs 2 (EKTUBHOCTH TIpoIiecca 00ydeHUs.

L ﬂ Knacc AKnacce (https://www.yaklass.ru) matgopma
AJICKTPOHHOTO 00pa30BaHMsl JUIA IIKOJ, a TakKe oOydaromias OHJIaHH-ILIOIIaaKa
U1 IIKOJBHUKOB W WX poauTesier. TexHomorus caiTa MO3BOJISIET MPOBOJAUTH
3JIEKTPOHHBIE TECTUPOBAHUSI U T€HEPUPOBATH 3aJIaHUS, YHUKAJIBHBIC JUJI KaXJ0TO
YUYECHHUKA.

[ UCHi.RU

menermneers Jehiru — 0oOpa3oBaTeIbHBIM NOPTal UHTEPAKTUBHOIO
00y4eHus JeTel NPH MOMOIIY HHTEPECHBIX UIPOBBIX 3alaHUH U 3a]ady.






Cnucok Jqureparypbl

OcHoBHasi JInTEepaTypa:

1. [TamemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HWHTemiekTyanbHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueOHoe nocooue / C.B. [TansmoB. - Camapa : [ToBomkckuit
rOCyJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKaui u uHpopmatuku, 2017. - 195 c¢. - Kuura
Haxoautcs B 6azoBoii Bepcuu IbC IPRbooks.

2. CricoeB, /I. B. Benenue B TeopHI0O MCKYCCTBEHHOTO HHTEIJIEKTa : ydeOHOE
nocobue / J[. B. Cricoes, O. B. Kypunta, /1. K. IIpockypun. — Mocksa : Aii [Iu Ap Menua,
2021. — 170 c¢. — ISBN 978-5-4497-1092-5. — Texkct : snekrpoHHslii // Lndposoii
o0pa3zoBaTeNbHBIN pecypc IPR SMART : [calT]. — URL:

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

JlonoiHUTeIbHAA JTUTEpaTypa:

l. AsepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuii B cpene WHTepHer :
Momnorpadus / AsepuenkoB B. U. - bpsHck : BpsHCKuii rocynapCTBEHHBIH TEXHHYECKHI
yauBepcureT, 2012. - 181 c. - Kuura naxoaurcs B 6a3zoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. WM. CucreMbl HMCKYCCTBEHHOTO HHTEJJIEKTa : y4yeOHOe mocobue :
[16+] / C. W. ITaBnoB. — Tomck : ToMckuii rocy1apCcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS
u paguodnektpoHuky, 2011. — Yacte 1. — 175 c. — Pexxum gocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnos, C. . CucteMbl HCKYCCTBEHHOTO MHTEIUIEKTa : yuyebHoe nmocobue / C. U.
[TaBnoB. — Tomck : ToMCKuH TOCYJapCTBEHHBIM YHHUBEPCUTET CHUCTEM YHpPABICHUS U
paaguosniektponuku, 2011. — Yacte 2. — 194 c. — Pexum nocryna: mo nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. CucteMbl HCKYyCCTBEHHOTO MHTEIUIEKTA : ydeOHoe mocobue : [16+]
/ H. E. Ceprees. — Taranpor : FOxnb1it henepanpbiii yauepcuret, 2016. — Yacts 1. — 123 c. :
cxeM., wi., Tabn. — Pexum moctyma: mo moamwcke. — URL: https:/biblioclub.ru/index.php?
page=book&id=493307

5. Cotnuk, C. JI. IIpoekTupoBaHue CUCTEM HMCKYCCTBEHHOT'O MHTEIUIEKTA : yuyeOHOe
nocobue / C. JI. CotHuk. — 3-e u3a. — Mocksa : UaTepHeT-YHUBepcuTeT MHPOPpMaIMOHHBIX
Texnonoruit (MHTYHUT), Ait [Iu Ap Meaua, 2021. — 228 c¢. — ISBN 978-5-4497-0868-7. —
Texcr : snextponnsiii // Ludposoit oopazoatenpHbiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102054.html

MeTtoanueckas Jureparypa:
1. Metoandeckue yka3aHus K CAMOCTOSITEIbHON paboTe
HNHuTepHeT-pecypcebl:
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1. OO1mue moJI0KeHUs

CamocrosarenbHass paboTa - IUlaHUpyeMas YydeOHas, y4ueOHO-HCClIeOBaTeNbCKasl,
Hay4YHO-HCCIeI0BaTeNbCcKasi padoTa CTyA€HTOB, BHINIOJIHSEMAasi BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJUYECKOM pYKOBOJACTBE IpenojaBareis, HO 0e3 ero
HENOCPEJACTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM YYaCTUHU IpernojaaBaTers,
OCTaBJIAIOIEM BEIYIIYIO POJIb 32 pabOTOMN CTY/AEHTOB).

CamocrosrenbHas padota crynentos (CPC) B BY3e saBnsercs BaxXHBIM BHIOM y4eOHOM
U HAy4yHOM JesTeldbHOCTH cryjaeHTa. CamocTosTenbHas pa0oTa CTYJIEHTOB  MIpaeT
3HAYUTENbHYIO POJIb B PEHTUHIOBON TEXHOJIOTUU O0YUEHHUS.

K 0CHOBHBIM BHIaM CaMOCTOSITETILHON pabOThI CTYI€HTOB OTHOCSTCS:

- hopMHUpOBAHNE U YCBOCHHUE COJIEPKaHUS KOHCIIEKTa JICKITUI Ha 06a3e peKOMEHI0BaHHOM
JEKTOPOM Y4eOHOW JHTEepaTyphl, BKIIOYas HH(OpMAIMOHHBIE 00pa3oBaTeNIbHBIE PECYPChHI
(97K TpOHHBIE YUEOHUKH, JIEKTPOHHBIE OMOIUOTEKH U Jp.);

- HaIllUCaHUE JI0KJIa/I0B;

- MOATOTOBKA K CEMHHApaMm, MPaKTUYECKUM U JJaOOPaTOPHBIM paboTaM, X OPOPMIICHUE;

- COCTaBJICHHE aHHOTHUPOBAHHOI'O CIMCKAa CTaTed M3 COOTBETCTBYIOIIMUX YKYpPHAJIOB IO
OTpaciisiM 3HaHUH (TIe1arOrMu4ecKux, MCUXOJIOTHYECKUX, METOUUYECKHX U JIp.);

- BBITNIOJIHEHUE Y4eOHO-HMCCIIeI0BATEIbCKUX pabOT, MPOSKTHAS AESTEIHHOCTD;

- MOATOTOBKAa MPAKTUYECKUX pa3paboTOK M peKOMEHJALWN MO PEHICHHI0 MPOoOIeMHON
CUTYalNH;

- BBINIOJIHEHUE JOMAIHUX 3aJaHUil B BHUJE pELICHUS OTIENbHBIX 3a]lad, MPOBEICHUS
TUIIOBBIX PAacueTOB, PACUETHO-KOMIIBIOTEPHBIX M HWHIMBUAYAJIBHBIX pabOT MO OTAEIbHBIM
paszzenaM cojiep>KaHus JUCHMIUINH U T.1.;

- KOMIIBIOTEPHBIA TEKYUIMH CAaMOKOHTPOJIb M KOHTpPOJIb YCIIEBAa€MOCTH Ha 0ase
AJIEKTPOHHBIX 00YYarOMIMX U aTTECTYIOIIUX TECTOB;

- BBITIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKax JAUCIUILIINH,

- BBITIOJIHEHUE BBIITYCKHOM KBAaTH(PUKAIIMOHHON pabOTHI U Ap.

MeTtoauka OpraHu3ali CaMOCTOSTENbHONW paboThl CTYJIEHTOB 3aBUCHUT OT CTPYKTYpBHI,
XapakTepa U OCOOEHHOCTEW W3ydyaeMOil TUCIUIUIMHBI, 00beMa 4YacoB Ha €€ HM3yueHue, BHUIa
3aJJaHUN JUISI CAaMOCTOSITENIbHOM paboThl CTYJEHTOB, MHIWBUAYAIbHBIX KAayecTB CTYACHTOB M
YCIIOBHUH Y4eOHOU IeATeTLHOCTH.

[Iponiecc opraHuzanMu CaMOCTOSITENBHONM paboThl CTYJIEHTOB BKIIOYAaeT B cels
CJIEYIOIINE ATATIbI:

® [IOJTOTOBUTENIbHBIA (ONpeneNeHue IieNieil, COCTaBJIeHHE IMPOrpaMMbl, MOATOTOBKA
METOJMYECKOTO 00eCIeueHusl, TOATOTOBKA 000PY/I0BAHNSA);

® OCHOBHOU (peanu3alys MpOrpaMMBbl, UCIOJIb30BAHNE MTPUEMOB MOMCKA WH(pOPMAIINY,
YCBOGHHUS, TNepepaboTKH, NpPUMEHEHUs, IepeAayu 3HaHui, (QUKCUpOBAHUE pE3yIbTATOB,
camMoopraHu3alys rnporecca padoThl);

® 3aKJIIOYUTENBHBIA (OL[EHKA 3HAYMMOCTU M aHaJM3 pe3yibTaToOB, UX CUCTEMAaTU3AlIUs,

oueHKa H(GQPEKTUBHOCTH MPOTrpaMMbl M TMPHEMOB pPaOOThI, BHIBOJBI O HAMpaBJICHUAX
ONTUMU3ALIUU TPYAQ).
CamocrosarenbHass pabora 1o  JgucuMIUIMHE  «VICKYCCTBEHHBIH  WHTEJUIEKT B

npodeccuoHaIbHOM cepe » HampaBiieHa Ha (HGOPMUPOBAHKE CICTYIONTNX KOMIETeHIHI:

Nupexc DopMYJIMPOBKA:

VYK-1. Cnoco6en | UI-1YK-1 BoiaensieT npoOIeMHYI0 CUTYaIIMIO, OCYIIECTBIISIET €€ aHAIN3
OCYILECTBIIATh Y JUArHOCTUKY Ha OCHOBE CUCTEMHOTO MOJIX0/1a;

TIOWCK, N-2YK-1  ocymecTBisieT TOWUCK, OTOOp ©  CHCTEMaTH3aIlHIo
KPUTUYECKUN uHbopMalMu Uil OMpeAeNieHUus  ajJbTepHATUBHBIX  BApUAHTOB
aHaJM3 W CHHTE3 | CTPATETHYECKUX PEIIeHH B MPOOIEeMHOM CUTYaINH;

uHbopMaIu, N/I-3YK-1 omnpenenseT M OLIEHMBAET PUCKH BO3MOXKHBIX BapHaHTOB
[IPUMEHSTh penieHnid MpoOJIEMHON CHTYalliu, BHIOMPAET ONTUMAJIbHBIA BapHAHT €e




CUCTEMHBIN MOJAXO[ | pereHus.

Ui pelLeHus

[IOCTaBJIEHHBIX

3ajau

I1IK-7 Cnocobnocts | U/I-1 I1K-7 [lorumaer Metonuky co3aanus (Moaudukanum) u
CO3JIaHMS conpoBokaeHus nHpopmarmoHHbIx cucteM (MC), aBToMaTH3UPYIOIUX
(MomupuKam) u 3aJ]auu OPraHU3AIMOHHOTO YIIPABICHHUS U OW3HEC-TIPOLIECCH B
COIIPOBOKACHUS OpraHu3alMsIX Pa3IUUHbIX POPM COOCTBEHHOCTH C LIENbIO MOBBIIIEHUS
MHPOPMAIMOHHBIX | 3()(EKTUBHOCTH IEATEIHLHOCTH OpraHu3anuii - mojn3oBareneit C.
cucrem (MC), NJI-2 I1IK-7 PazpabaTsiBaeT (co31aeT), MOJUPHUIUPYET U COMTPOBOKIAET
aBTOMAaTH3UpYOIMX | nHPopMannonueie cucteMsl (MC), aBTOMaTH3UPYIOMNX 331291

3a7auu OpraHU3alIOHHOTO YIIPABJIEHHs U OU3HEC-TIPOLIECCH B OPraHU3alMAX
OPTaHM3AIMOHHOTO | Pa3IMYHBIX ()OPM COOCTBEHHOCTH C IICIIBIO MOBBIMICHUS YPPEKTUBHOCTH
yIpaBJIeHUs U JesTeIbHOCTH OpraHu3aiuii - mons3oBateneit MC.

OM3HEeC-MIPOIIECCH B

OpraHu3aIMsIX

pa3nu4HbIX HopM

COOCTBEHHOCTH C

LI€JIbIO TTOBBIIIEHUS

3¢ (HeKTUBHOCTH

JIeSITeIbBHOCTH

OpraHu3anui -

noas3oBarenei NC

2. Ilean u 3a1a4M caMOCTOAATEIbLHON PadoThI

Benymas uens opranmzanuu u ocymectBieHus CPC coBmamaer ¢ 1nenpio o0ydeHus
cTyaeHTa — ¢opMmHupoBaHHe HaOopa OOIIEHAyYHBIX, NPO(PECCHOHAIBHBIX M CIELHAIbHBIX
KOMIeTeHIM Oyaymiero ©OakajiaBpa IO HampaBieHHIO MoarotoBku «llemarornueckoe
o0Opa3oBaHHE».

[Tpu opranuzauuu CPC BaxHBIM U HEOOXOJUMBIM YCIIOBUEM CTAaHOBATCSA (POPMHUpPOBAHUE
YMEHHUSI CaMOCTOSITENbHOW paldoThl JUIsl NMPHOOpPETeHUs 3HAaHUM, HAaBBIKOB M BO3MOYKHOCTH
OpraHu3aluy y4eOHOW M Hay4HOW NesATeabHOCTH. L{enpio caMocTosTeNNhbHONW paboThl CTYACHTOB
ABIISICTCA OBJAJieHUE (PyHIAMEHTaIbHBIMM 3HAHUSAMH, NPO(PECCHOHANBHBIMU YMEHUSMHU U
HaBbIKAMHU  JIEATEJBHOCTH IO MPOQMIO, ONBITOM TBOPYECKOW, HCCIEA0BATEIbCKOM
NESATEIBHOCTH. CamocrosrenbHass ~ paboTa  CTyJE€HTOB  CIIOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTHU, TBOPUYECKOIO MOAX0/1a K PEIICHHUIO
npo6ieM yueOHOro U npoecCHOHaIBHOTO YPOBHSI.

3agauamu CPC sBisroTcs:

® cucreMaTu3alus M 3aKpeIUICHUE IOJY4YEHHBIX TEOPETHUYECKMX 3HAHUH U
MPAKTUYECKUX YMEHUHN CTYJCHTOB;

* yriy0JeHue U paclIupeHre TeOPETUIECKUX 3HAaHUM;

* (QopmMupoBaHHE YMEHHUH HCIOJB30BaTh HOPMATUBHYIO, IPAaBOBYIO, CIPaBOYHYIO
JOKYMEHTALUIO U CIIELUAIbHYIO JIUTEPATYPY;

® pa3BUTHE I[103HABATEJIbHBIX CIOCOOHOCTEH M AaKTMBHOCTH CTYAEHTOB: TBOPYECKOM
MHULMATUBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPIaHU30BAHHOCTH;

* (OpMHUPOBAHHE CAMOCTOSITEIIPHOCTH MBIIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILLIEHCTBOBAHUIO M CaMOpeaIn3aluy;

® pPAa3BHUTHE UCCIIENOBATEIBCKUX YMEHMUI;

®  JCIIOJIB30BaHME MaTepuaia, COOPaAaHHOTO U IMOJYYECHHOTO B XOJI€ CaMOCTOSATENbHBIX
3aHATUH Ha CEeMHMHapaX, Ha NPAKTUYECKUX M JIa0OPATOPHBIX 3aHATUSIX, NPU HAINUCAHUU



KYPCOBBIX U BBIIYCKHOW KBaTH(PHUKAITMOHHON padoT, ans 3(PQPEeKTUBHON MOATOTOBKH K
HUTOI'OBBIM 3a4€TaM U dK3aMCHaM.
3. TexHoJI0rHYeCKas KAPTA CAMOCTOATEIbHOM padoThl CTY/IEHTA

Konpr CpenctBa u OO0OBeM 4acoB, B TOM YHCJTIE
peanusye TEXHOJIOTUH CPC KoHnrakTH Bcero
MBIX B OIICHKH ast pabota
KOMIIETex U] JeATeITbHOCTH c
. CTYJEHTOB
LU, npernojiaBa
HWHIMKATO TeIeM
pa(oB)
5 cemecTp
N-1nk13 | [HogroroBka moknaga | Jloxman 9 1 10
-2 rix13
N/-1px3 | [TogroroBka K CobecenoBanne 27,72 3,08 30,8
N-2pk.13 | 1a00paTOpHBIM
3aHATHAM
N-1nk13 | PazpaboTka 3amnuTa npoeKTa 11,88 1,32 13,2
NJ-2pk.13 | BCCIIeIOBATEIBCKOTO
MIPOEKTA
Nroro 3a 5 cemectp 48.6 5,4 54
Hroro 48.6 5.4 54

4. Tlopsinok BHINMOJHEHHUS CAMOCTOSITEILHOH Pa0dOThI CTYIEHTOM
4.1. Memoouueckue pekomenoayuu no pabome ¢ y4eOHou 1umepamypou

[Ipu pabote ¢ KHUTON HEOOXOAMMO TOJO0PATH JIUTEPATYPY, HAYIUTHCS MPABHILHO €€
YHUTaTh, BECTH 3anucu. [ moabopa nurepatypbl B OMOINOTEKE UCIONIB3YIOTCA al(paBUTHBIN U
CUCTEMaTUYECKUI KaTaJIOTH.

Ba)kxHO MOMHUTB, YTO pallMOHANBFHBIE HABBIKM PAa0OTHI C KHUTOM - 3TO Bcerjaa OombIias
9KOHOMUS BPEMEHH U CHIL.

[TpaBuibHBI  TOMO0OpP YUYEOHHKOB PEKOMEHIyeTcs TperojaBareieM, UHUTAIOUUM
JEKIMOHHBIN Kypc. HeoOxomumasi nureparypa MOXET OBITh TaKKe yKa3aHa B METOIMYCCKHX
pa3paboTKax 1o JaHHOMY Kypcy.

N3ygas matepuan mo y4eOHUKY, CIEAYeT MEPEXOIUTh K CIEAYIOMEMY BOIPOCY TOIBKO
Mociie TPaBUIBHOTO YSCHEHUS NPEIbIIyIIero, OMHUChIBas Ha Oymare BC€ BBIKIAAKH H
BBIYHCIICHHSI (B TOM YHUCJIE T€, KOTOpbIe B Y4eOHUKE OMYIICHBI WJIM HA JICKIMH JAHBI JJIS
CaMOCTOSITETLHOTO BBIBOJIA).

[Tpu u3yueHun 000 TUCIUTUTHHBI OOJBIITYIO U BXKHYIO POJIb UTPACT CAMOCTOSITCIIHLHAS
WHAMBHUyallbHas paboTa.

Ocoboe BHUMaHUE CJeAyeT OOpaTUTh Ha OIpPEACIICHHE OCHOBHBIX TMOHATHM Kypca.
CryneHT noipkeH moApoOHO pa3dupaTh MpUMEPHI, KOTOPHIE MOSCHSIOT TaKHe OMpeieNieHus, u
YMETh CTPOHWTH AQHAJOTUYHBIE MPUMEPHl CaMOCTOSTeNbHO. HyXHO 100MBaThCS TOYHOTO
MpEJICTaBICHUS O TOM, YTO u3ydaelib. [lone3HO COCTaBISATH OIMOpPHBIE KOHCHEKTHL [lpu
M3YYCHHN MaTepuaia Mo Y4eOHUKY TOJIE3HO B TeTpaau (Ha CHEIUAIbHO OTBEICHHBIX ITOJISIX)



JIOTIOJIHATh KOHCIEKT JIEKIMH. Tam jke cielyeT OTMeuaThb BONPOCHI, BBIJEIECHHBIE CTYAEHTOM
JUIS. KOHCYJIBTAIMH C MIpernoaBaTeieM.

BrIBOABI, NOIyYEHHBIE B PE3YJIBTATE U3YUEHUS], PEKOMEHYETCS B KOHCIIEKTE BBIJACIHATD,
yTOOBI OHU IIpu NEPECUNTEIBAHU N 3amnmucen Jy4dlie 3alilOMUHAINCh.

OneIT MOKa3bIBA€T, YTO MHOTMM CTYJAEHTaM IIOMOTAaeT COCTABJIEHUE JHMCTAa ONOPHBIX
CUTHAJIOB, COJIEpIKAIllero BaXkHele u Hanbosee 4acTto ynorpedisiemMble GOpMYJIIbl U MOHSITHSL.
Takoit TUCT OMOraeT 3aOMHUTH (POPMYJIBI, OCHOBHBIE TOJOXKEHHUS JICKIUH, a TAaKKe MOXKET
CIIYKUTH IMTOCTOAHHBIM CITPABOYHUKOM JId CTYJCHTA.

UreHne Hay4HOTO TEKCTa SIBIISIETCA YacThIO TMO3HABATEIbHOW AedrenbHocTH. Ee nenp —
W3BJICUCHHE U3 TEKCTa HeoOXoaumoit nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHUTAIOIINM
cOOCTBEHHasi BHYTPEHHSS yCTAHOBKAa NMpPHU OOpAIEHWH K IEYaTHOMY CJIOBY (HaWTH HY’>KHBIE
CBCIACHUA, YCBOUTH I/IH(i)OpMaHI/IIO IMOJIHOCTBIO WJIM YaCTUYHO, KPUTHYCCKHU ITPOAHATIU3UPOBATH
MaTepHal U T.1.) BO MHOT'OM 3aBUCHT 3(PEKTUBHOCTb OCYIIECTBISIEMOT0 JICHCTBHUSI.

Beinensor uemsvipe ochognbvle ycmano6Ku é YmeHuU HaAy4HO20 MEKCMa:

UH(POPMALMOHHO-TTOMCKOBBIN (3a/1a4a — HAWTH, BBIJICIUTH HCKOMYIO HH(OPMAIIHIO)

yCBauBaromas (yCI/IJ'II/If{ YUTaTCIsI HAIpaBJICHBI Ha TO, yTOOBI KaK MOJKHO IIOJTHEE
OCO3HaTh W 3allOMHHUTHh KaK CaMHU CBEACHHUS H3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccykJIeHui)

AQHAINTUKO-KPUTHUYECKAsl (YUTATENb CTPEMUTCS KPUTHUYECKU OCMBICIUTh MaTepuall,
[IPOAHAIM3UPOBAB €ro, ONPE/IEINB CBOE OTHOIIEHHE K HEMY )

TBOpUYECKasl (CO3/aeT y YMTaTessl TOTOBHOCTh B TOM MJIM MHOM BHUJE — KaK OTIIPABHOM
MYHKT 711 CBOMX pacCyKJeHUl, kak o0pa3 /i JeHCTBUS MO aHAJIOTHU U T.II. — UCIOIb30BaTh
CYXJIEHHUsl aBTOpa, XOJ €ro MbICIEH, pe3ysbTaT HaONoJeHHS, pPa3paboTaHHYIO METOJUKY,
JIOTIOJTHUTH WX, MIOJBEPTHYTh HOBOM MIPOBEPKE).

OcHogHble 6U0bl cUCMeMAMU3UPOBAHHOU 3ANUCU NPOYUMAHHOZO!

AHHOTHpPOBaHHE — TMPENEIbHO KpaTKOe CBA3HOE ONMCAHHE TPOCMOTPEHHON WIn
MIPOYNUTAHHOMN KHUTH (CTAaThH), €€ COAEPKaHMs, NCTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanue — KpaTKas JIOTWYecKash OpraHu3alus TEeKCTa, pPacKpbIBaroias

COJIEP’KAHUE U CTPYKTYPY U3y4aeMOro MaTepuaa;

Te3upoBaHue — JaKOHMYHOE BOCIIPOM3BEACHHE OCHOBHBIX YTBEPXKACHUU aBTOpa Oe€3
npuBJeUeHHs (PaKTUIECKOro Marepuaa;

[{uTpoBaHue — TOCIOBHOE BBHIMHMCHIBAHUE U3 TEKCTa BBIAEPKEK, U3BJICUEHUHN, Hanbosee
CYILLECTBEHHO OTPAXKAIOIINX Ty WINA UHYIO MBICIIb aBTOPA;

KoHcriekTupoBaHME — KpaTKoe M IMOCIENOBATEIbHOE M3JI0KEHUE COAECpPKAHUSA
IIPOYUTAHHOTO.

KoHCneKT — cl10KHBIN croco0 U3I0KEHHsI COJIepKaHusl KHUTY WM CTaTbU B JIOTMYECKOM
nocienoBaTenbHOCTH. KOHCIEKT akKyMyJupyeT B cebe ImpeIblayIire BUAbI 3alKCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEpPKaHNE KHUTH, cTaThb. [[03TOMY yMeHue cocTaBiIsATh IJIaH, TE3HCHI,
JIeJIaTh BBIMUCKU U JPYTHUE 3alIUCU ONPEAEIIAET U TEXHOJIOTHIO COCTABICHHS KOHCIIEKTA.

Memooduueckue pexomenoayuu no cCOCMAasIeHUuI0 KOHCNeKma.:

1. BHUMaTenbHO NPOYMUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEpAaType HEMOHSATHBIE
cinoBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIE HA MOJISI KOHCIIEKTA;

2. Bolaenure riaBHOE, COCTAaBbTE IUIAH;

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

4. 3aKkOHCHIEKTUPYWTE  MaTepual, 4YeTKO  cieaysd  MOyHKTam  IoiaHa.  Ilpm
KOHCIIEKTUPOBAHUHU CTapalTECh BBIPA3UTh MBICIb CBOMMH CIIOBaMHU. 3alUCU CJIENYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe nUTaThl. LIUTHPYSI, yUUTHIBAalTE JJAKOHUYHOCTH, 3HAYUMOCTb
MBICITH.

B Texcre KOHCIEKTA KeNaTenbHO NPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHUSA, HO U UX
nokaszatenscTBa. [Ipu opopmieHnr KOHCHEKTa HEOOXOAMMO CTPEMUTHCS K €MKOCTH KaXKJI0ro



npe/uioskeHus. MBICIM  aBTOpa KHUTH CIEAyeT H3jaratb KpaTko, 3a00TsIChb O CTWIE H
BBIPA3UTEIHLHOCTH HAMMMCAHHOTO. YHCIIO JOMOJHUTENbHBIX 3JIEMEHTOB KOHCIEKTa JOJIKHO OBbIThH
JIOTMYECKH  OOOCHOBAaHHBIM,  3alMCH  JIOJDKHBI  PAclpeleNsiTbCsl B ONpeJesIeHHON
MOCJIe0BATEIbHOCTH, OTBEYAOIIEH JIOTMYECKOM CTPYKType npousBeaeHus. s yTouHeHus u
JOTIOJTHEHUSI HEOOXOTUMO OCTaBJIATH TOJSL.

OBnajieHre HaBbIKAMU KOHCIIEKTUPOBAaHMS TPeOYyeT OT CTyJIEHTa LeJeyCTPEeMIICHHOCTH,
MOBCETHEBHOM CaMOCTOATENBbHOM paboTHI.

4.2. Memoouueckue pexkomeHoayuu nO NOO20MOBKE K NPAKMUYECKUM U 1AO0PaAmoOpHbIM
3AHAMUAM

Jlis Toro yToOBI MpaKTHYECKHUE U JTAOOpaTOpHbIE 3aHATHS MPUHOCHUIN MAaKCHUMAaJIbHYIO
MOJIb3y, HEOOXOOUMO TIOMHMTH, 4YTO YIpPaXHEHHWE U pelIeHHe 3ajad IPOBOAATCS IO
BBIUUTAaHHOMY Ha JIEKIUSAX MaTepuady U CBs3aHbl, KaK MpPaBHJIO, C JIETAIBHBIM paz0opoM
OTJIEJIBHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. CienyeT NoJ4epKHYTh, YTO TOJIBKO MOCIE YCBOECHUS
JIEKIIMOHHOTO MaTepuaina C OMNpEJesICHHON TOYKH 3peHHs (a MMEHHO C TOH, C KOTOpOil OH
u3jaraeTcs Ha JEeKIHAX) OH OyJeT 3aKpeluIaThCs Ha MPaKTHYECKUX 3aHATHAX Kak B pe3yJbTare
OOCY>XJIEHHUSI M aHaju3a JICKIMOHHOIO MaTepualia, TaK ¥ C MOMOIIBI0 PEIIeHUs: MPOOJIEeMHBIX
cuTyauuil, 3agad. [Ipym 3TUX yCIOBHUSIX CTyAEHT HE TOJIBKO XOpOILO YCBOUT MaTepuai, HO U
HAy4YUTCSl MPUMEHSTh €ro Ha MpaKTHKEe, a TaKXKe IMOJYYUT JIOMOJIHUTEIbHBIA CTUMYIN (U 3TO
OYEHb BAXHO) JUI aKTUBHON TPOPAOOTKH JICKIIUH.

[Tpu caMOCTOATETHPHOM pEIIeHUH 33/a4 HY>KHO OOOCHOBBIBATh KaXKIBIA dTall peLIeHHUs,
UCXOJs U3 TEOPETHUECKUX IMOJIOKEHUN Kypca. Eciau cTyIeHT BUIUT HECKOJIBKO IyTEH pEelICHUs
npo0sieMbl (3aaun), TO HY’KHO CPaBHUTh UX U BBIOpaTh camblii paunoHanbHbIA. [Tonesno mo
Hayaja BBIYMCIEHUI COCTaBUTh KpaTKHMl IJIaH pemieHus mnpoOneMsl (3agauum). Pemenue
MpoOJIEMHBIX 3ajlad WJIM NPUMEPOB CJIEAYeT M3JlaraTth MoApoOHO, BBIUMCICHUS pacrojiaraTh B
CTPOTOM TMOpSAJIKE, OTAEINsAss BCIOMOIAaTEIbHBbIE BBIUYMCIEHUS OT OCHOBHBIX. Pemienus npu
HEO0OXOJUMOCTH HY>KHO COIPOBOXK/JIaTh KOMMEHTAPHUSIMH, CXeMaMH, YepTeKaMHi U PUCYHKAMHU.

Crnenyer NMOMHHUTb, YTO pELICHHE KaxI0M y4eOHOM 3afayd JOJDKHO JOBOJUTHCS [0
OKOHYATEJIbHOI0 JIOTUYECKOT0 OTBETa, KOTOPOro TpeOyeT YyCIOBHE, M IO BO3MOXKHOCTH C
BbIBOJIOM. [loydeHHBIH OTBET cieayeT HMPOBEPUTH CIOCOOAMHM, BBITEKAIOUIMMH M3 CYIIECTBa
naHHOM 3amaun. [lone3Ho Takxke (€ciii BO3MOXKHO) pemiaTh HECKOJBKHUMH CHoco0aMu |
CPaBHMUTbH IIOJIy4YE€HHBIE pe3yJbTaThl. PerieHue 3amad JaHHOTO THUIIA HYXKHO IHPOJOJDKAaTh [0
MPUOOpPETEHNS TBEPIbIX HABBIKOB B UX PEIICHUH.

4.3. Memoouueckue pexomenoayuu no camonposepke 3HaHui

[Tocne n3ydyeHus omnpeneeHHON TeMbl M0 3alMcsiIM B KOHCIIEKTE M yU4eOHMKY, a TaKxke
pELIeHNsT TOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/ad Ha NPAKTHUUECKUX 3aHATUAX U
CaMOCTOSITENILHO CTYJEHTY PEKOMEHAYETCsl, MPOBECTH CaMOINPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHB Ha KOHTPOJIbHBIE BOIIPOCHI 110 U3yUEHHOU TEME.

B ciyyae He06X0IMMOCTH HY>KHO €lIlie pa3 BHUMATEIbHO pa300paThCsl B MaTepHalle.

WNHorga HEZOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIPOCA BBISCHAETCS TOJIBKO IPH
M3YyYEeHUHU JajbHeiero Marepuana. B aToM ciyyae Hajo BEpHYThCS Ha3aJ U MOBTOPUTH IJIOXO
YCBOEHHBIM Marepuasl. BakHbIM KpUTEpHIl YCBOEHHS TEOPETHMUECKOIO MaTepuaja - YMEHHUE
pemarh 3aJaud Wi OPONTH TECTUPOBAaHME IO TMpoilneHHOMY Martepuany. OgHaKo ciemyer
IIOMHHUTb, YTO IPABWJIBHOE PEIIECHUE 3aJaYd MOXKET IOJYUYUTHCS B PE3YJIbTATE NPUMEHEHHUS
MEXaHMYECKHU 3ay4eHHBIX (hopMyI1 6€3 MOHMMAaHHUS CYIIHOCTH TEOPETHUYECKHUX MOJI0KEHUH.

Bomnpocsl 1i1s codeceoBaHus
ba3oBb1l1 ypoBeHb

Tema 1. [Ipumenenune MM B cOBpeMEHHOI JKU3HU.

l. Oouiee npezcTaBieHne 00 HCKYCCTBEHHOM HHTEIUIEKTE.
2. Hcnonb30BaHne UCKYCCTBEHHOTO MHTEIUIEKTa B Pa3IMYHbIX chepax.



3. IlepcrieKTUBBI UCIIOIB30BAHUS UCKYCCTBEHHOTO UHTEIUIEKTA.
Tema 2. IIporpaMmMHoe oOecrieueHne U OHJIAiH cepBUCHI, TpuMeHsiembie B MU.

DKcIeprMEHTaIbHBIN SBOJIIOLIMOHHBINA XapakTep pazpaboTok cuctem MU.
B03MOXHOCTH IPOrpaMMHBIX CPEACTB ¢ NpuMeHennem M.

TpeboBanus k nmporpaMmmHomy odecnedenuto VUN.

SA3b1kM porpaMMupoBanus Juis 3agaq M.

[Tonstue 00 oOHTONOTUAX. BO3MOXHOCTM TNPUMEHEHUS  OHTOJIOTHH

NNk

npodeccuoHanbHOM e TEIbHOCTH.

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIJIEKTa B COBPEMEHHOM 00pa30BaHMH.

l. HckyccTBeHHBIN HHTEIUIEKT B 00pa30BaHUU.
2 HckyccTBEHHBIN MHTEIUIEKT: KOHKYPEHT WM NOMOIIHUK YUUTENA?
3. «becnunotrHoe» oOpa3zoBaHue.

Tema 4. IlpuMeHeHue HCKYCCTBEHHOTO UHTEIUIEKTa IPU BHEAPEHUU LU(PPOBBIX
00pa3oBaTeNbHBIX M1aT(HOPMEHHBIX PEIICHUH.

WHTemiekTyanbHble ThIOTOPCKUE CUCTEMBI M aJJalITUBHOE 00yUYeHHE.
[Ipumepsl 1 0COOEHHOCTH CHCTEM aJaNTUBHOIO O0yYEHUSI.
CrannapTHbIe 331a4H aJalITUBHOTO O0yUYEHHS.

WHTennexTyanbHblii aHaIU3 JaHHBIX U 00pa3oBaTeIbHas aHATUTHKA.

NNk

[1oBbI1IEHHBIN YPOBEHD

Tema 1. [Ipumenenne MM B cOBpeMEHHOI JKU3HH.

XapakTepucTUKa U MIPUMEPHI POCCUHCKUX 00pa30BaTebHBIX OHJIAHH-TIIaT(HOPM.

9. Cdepsl mprMeHEHUs CUCTEM HCKYCCTBEHHOTO HHTEIICKTA.

10.  IIpobnemsbl HCIIOB30BAaHUS UCKYCCTBEHHOT'O HHTEIJICKTA.

11.  OOmee mnpeacraBleHHe O NPUMEHEHHH HWCKYCCTBEHHOTO HWHTEIIEKTa B
PO eCCHOHAIBHON JEATETHHOCTH.

Tema 2. [IporpammHoe oOecrieueHre U OHJIaH cepBUCH], TpuMeHseMble B 1.

1. Knaccudukanus HHTEIIEKTyaTbHBIX CUCTEM.

2. Azpiku JIUCIT u TNIDHEP B UN.

3. [Tpumenenue s3bika nmporpammupoBanus PYTHON B paspabotke cucrem NU.

4. Onucanue s13p1k0B R 1 PROLOG mist pemenust 3apayu M.

5. Bosmosknoctu cuctembl Protégé st co3manusi OHTOOTHHA.

Tema 3. MeToapl HCKYCCTBEHHOTO MHTEIIJIEKTa B COBPEMEHHOM 00pa30BaHMH.

1. [IpobGnemMbl coBpeMEHHOTO 00pa3oBaHUs, KOTOPHIE MOKHO PEIINTHh C IMTOMOIIBIO
numn.

2. [Ipo6GieMbl HCTIONB30BaHUS HCKYCCTBEHHOTO UHTEIIEKTa B 00pa30BaHUH.

3. MeToapl  UCKYCCTBEHHOTO ~ HMHTEIUIGKTa  KaK  CIOCO0  TPEOJIOJICHUs

(byHIaMeHTaJIbHBIX MTPOOJIEM COBPEMEHHOTO 00pa30BaHU.
4. XapakTepucTUKa U IPUMEpHI 3apyOeKHbIX 00pa30BaTeNbHBIX OHJIANH-TIIaT(OpM.



Tema 4. IlpumMeHeHHE HCKYCCTBEHHOIO WHTEIUIEKTAa IPH BHEJIPEHUH IUPPOBBIX
o0pa30BaTeIbHBIX TIAT(HOPMEHHBIX PELICHUI.

1. [IpumMeHeHrHe  HCKYCCTBEHHOIO  MHTE/UIEKTa  JUIsi  OLIEHKM  KadecTBa
00pa3zoBaTeIbHOrO Mpoliecca.

2. ABTOMaTHYeCKas OIICHKa KaueCTBa MUChbMEHHBIX padOT 00yydaroIuXcs.

3. AHanu3 oOpaTHOM CBA3M OT OOYYaIOIIMXCSl U KOHTPOJb Ipoliecca 0OydeHUs Ha
OCHOBE OOpabOTKM TEKCTOBOM HH(POpPMANUU €3 COIMHUAIBHBIX CETe W 00pa3oBaTEIbHBIX
dbopymoB.

4. TexHONOrnM MCKYCCTBEHHOTO WHTEIJIEKTa: BO3MOXHOCTH U TPUMEHEHHE B

o0pa3oBaTenbHOI cpee.

4.4. Memoouueckue pexomenoayuy no HANUCAHUIO HAYYHBIX MeEKCMOo8 (00K1aoos, peghepamos,
acce, HayYHbIX cmamei u m.o.)

Ilepen Tem, kak NPHUCTYNUTh K HANKMCAHWIO HAYYHOTO TEKCTa, Ba)KHO pazolOparbcs,
KaKoBa MCTHUHHAS LeJb Balller0 Hay4HOT'O TEKCTa - 3TO MOMOXKET BaM Pa3yMHO pacHpelesuTh
CBOM CHJIBI U BPEMSI.

Bo-nepBbIX, cHayajla Hy»HO OIpENeIUTbCs C HJeed HaydHOTro TeKCTa, a JJs 3TOro
HEOOXOMMO HAay4YHUThCS JHOO OTHOCHUTBCS K pa3HbIM SABICHUAM U (akTaM HECKOJBKO
KpUTHYECKH (CBOSI MJed — KaK WHas TOYKa 3peHUs), TUOO HAYUUTHCS YBIEKAThCS KaKMMH-TO
U3BECTHBIMH HJIESIMH, KOTOpBIE HYXJalOTCs B JopaboTke (uMaes — Kak ONTUMHUCTHYECKas
MO3UIMS U HANpaBICHHOCTh Ha JajbHEWIlee COBEPIICHCTBOBAHME YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTbCS OPraHU30BbIBaTH CBOE BpEMs, Belb, KaK M3BECTHO, CBOOOJHOE (OT BCAKUX
TIIyNocTel) BpeMsi — BaKHeEillllee YCJIOBHME HACTOSIIEr0 TBOPYECTBA, JJIi HETO HAKOHEI-TO
nosBisieTcs Bpems. VIHOTIa HMEHHO Ha OpraHM3alUI0 TaKOTO BPEMEHU YXOJUT HeMalslas 4acTh
CHWJI U TaJIaHTOB.

[Mucatp crenyer sSICHO W TMOHATHO, CTapasich OCHOBHBIE IOJIOKEHHs (OPMYIHPOBATH
YeTKO M HEABYCMBICIEHHO (YTOOBI M camMOMy TIOHATHO OBIJIO), a Takke CTPEeMsCh
CTPYKTYpUpOBaTh CBOW TeKcT. Kakaplil pa3 Ha/lo MpeACTaBiATh, YTO Balll TEKCT OyAET KTO-TO
YUTaTh U €My 3aX04eTcs COPUEHTHUPOBATHCSA B HEM, OBICTPO HAXOJUTh OTBETHl Ha
MHTEpECYIOIINEe BONPOCH! (3a0/JHO MPEACTaBbTe ceds Ha MecTe Takoro yenoseka). [ToHaTHO, YTO
paboTa, HamucaHHas «CIUIOUIHBIM TEKCTOM» (0e3 3arojloBKOB, 0e€3 BBIJEIEHUS KPYIHBIM
mpudToM Haubojiee BaXHBIM MECT U T, I.), Y KyJIbTYpPHOTO YHUTATeNs JOJDKHA BBI3BIBATH
Ope3rIMBOCTh U JIaXe JKaJoCTh K aBTOPY (MCKIIIOUEHHUS COCTaBISIOT HEKOTOpbIE ApEBHUE
TEKCTHI, KOTJa U >KaHp ObUI MHOM M K TeKCTaM OTHOCWIMCH MHAue, 1a U CaMHUX TEKCTOB OBLIO
ropa3zio MEHbIIE — HE TO, YTO B 3IOXY «HMH()OPMAIIMOHHOTO B3pBIBa» U COOTBETCTBYIOIIETO
«MH(POPMAIIMOHHOTO MYCOPa»).

O0bemM TekcTa W pa3audHble OPOPMUTEITHCKHE TPEOOBAaHUS BO MHOTOM 3aBHUCST OT
NPUHATBHIX B KOHKPETHOM y4eOHOM 3aBEJICHUU MOPSIKOB.

Pedepar (mokmam) - 9TO caMOCTOSTEIBHOE HCCICIOBAHUE CTYJIEHTOM OIPEICICHHON
po0JIeMbl, KOMIUIEKCA B3aUMOCBS3aHHBIX BOIIPOCOB.

Pedepar He nomxHa cocTaBisiThCs U3 (PparMeHTOB craTeil, MoHorpaduil, mocoOuil.
Kpome mpocroro usnoxxkeHust ¢pakToB M LUTAT, B pedepare TOHKHO MPOSBIATHCS aBTOPCKOE
BUJICHHE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTpuM OCHOBHBIE 3Tarbl MOATOTOBKH pedepaTa CTYyICHTOM.

Brimmonnenue pedepara HauMHaETCs C BBIOOpA TEMBI.

3areM CTyIEHT NPUXOIUT Ha MEPBYK KOHCYJIbTAlMI0 K PYKOBOIMUTENIO, KOTOpas
peycMaTpuBaeT:

- 00cy’KJIeHHe 1IeNTU U 3aJ1a4 pabOoThl, OCHOBHBIX MOMEHTOB M30paHHOM TEMBI;

- KOHCYJIbTHPOBAHHUE IO BOIIPOCaM No00pa JTUTepaTyphl;

- COCTABJICHHE IIPEJIBAPUTEIBHOTO IJIaHA.



Crnenyromum »TanoMm sBisgercs pabota ¢ nuteparypoil. Heobxommmas nuteparypa
M0I0UpPaeTCsl CTYJAEHTOM CaMOCTOSITENILHO.

[Tocne moxGopa muTepatypsl LenecoodpazHo cienaTh pabounii BapuaHT IUIaHa pPaOOTHI.
B HeM HyXHO BBIICJIHTH OCHOBHBIE BONPOCHI TEMbI W Taparpadbl, pacKphIBAIOIIUE HX
COJIEp/KaHueE.

CocCTaBJICHHBIN CIHCOK JMTEPATYpPhl M TPEABAPUTEIBHBIN BapHaHT TUTaHA yYTOYHSIOTCS,
COIJIACYIOTCSl Ha OUEPEHON KOHCYIbTALUHU C PYKOBOJIUTEIIEM.

3aTeM Ha4YMHACTCS CIENYIOMMNA JTam paboThl - HM3yUYEHHUE JUTEPaTyphl. TOJBKO
BHUMATENBHO YHUTasi U KOHCIEKTUPYS JUTEPATypy, MOKHO pa300paThCs B OCHOBHBIX BOIIPOCAX
TEMBI U TIOATOTOBUTHCS K CAMOCTOSITEIILHOMY (aBTOPCKOMY ) U3JIOKESHHIO COJIEpKaHus pedepara.
KoHcniektupysi NepBOUCTOYHMKH, HEOOXOIMMO OTpa3suTh OCHOBHYIO HJCI0 aBTOpa M €ro
MO3HIIMI0 TI0 HCCIIEIYEMOMY BONPOCY, BBISIBUTH TPOOIEMbI W HAMETHUTh 3aMadd s
JabHEHIIIeT0 U3YUYeHHsI TaHHBIX TPOOIIeM.

Cucrematuzanyisi W aHAJIU3 WM3YYCHHOW JUTEpaTypbl MO TMpoOJIeMe HCCIIEIOBAHUS
MO3BOJISIIOT CTYJICHTY Hamucarb padory.

Pabounii BapuaHT Tekcra pedepaTa mpenocTaBiseTcsl pyKOBOAMTENO Ha MpoBepky. Ha
OCHOBE palouero BapuaHTa TEKCTa pPYKOBOJUTEIb BMECTE CO CTYIEHTOM OOCYXJIaeT
BO3MOKHOCTH JOpabOTKH TekcTa, ero odopmiienue. I[locie mopaboTku pedepar cmaercs Ha
Kadeapy /Ui ero OLEHUBAHUS PYKOBOAUTEIIEM.

Tpebosanus k Hanucanuio pegpepama

Hamucanue 1 pedepara sBrsieTcsi 00s13aTeNbHBIM ycinoBrueM BoinonHeHus miaHa CPC mo
0001 TUCIUTUIMHE TPOGECCHOHATBHOTO IHKJIA.

Tema pedepata Moxer ObITH BBIOpaHa CTYAEHTOM M3 NPEIJIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPEIICTB IUCIMILIMHEI, OO OMpe/IeieHa CaMOCTOsSTEIBHO,
UCXOJS W3 HHTEPECOB CTyJeHTa (B paMKaX H3y4aeMoW IUCIHIUTUHBI). BbIOpaHHYIO Temy
HE0OXO0IMMO COTJIacOBATHCA € MPEIOIaBaTEIEM.

Pedepat nomkeH ObITh HalMCaH HAYYHBIM SI3BIKOM.

O06nem pedepara 1omKeH cocTaBisaTs 20-25 ctp.

Cmpykmypa pegpepama:

¢ Bgenenne (He Oonee 3-4 crtpanuir). Bo BBegeHMM HE0OX0AMMO OOOCHOBATH BBHIOOD
TEMBI, €€ aKTyaJbHOCTb, OUEPTUTHh OOJACTh MCCIEAOBAaHMS, OOBEKT MCCIIEOBAHUS, OCHOBHBIC
LeJIH U 33JJa41 UCCIIEIOBAHMUSL.

® OCHOBHasl 4aCTh COCTOMT M3 2-3 pa3nenoB. B HUX packpbIBaeTcs CyTh HCCIEIyeMOi
poOJIeMBI, TPOBOAUTCS 0030p MHUPOBOW JMTEPATYyphl M MCTOYHHKOB WMHTEpHET MO MpeaMery
UCCIIEIOBAaHMs, B KOTOPOM JAaeTCsl XapaKTePUCTHKA CTENEeHHM pPa3pabOTaHHOCTU MpOOJIEMBI U
aBTOpCKasi aHAJIIMTHUYECKAs OIEHKA OCHOBHBIX TEOPETHYECKHX TIOAXOJI0OB K €€ peIICHHIO.
W3noxxenne Marepuana HE JODKHO OTPAHMYMBATHCS JHUINb OMUCATENBHBIM TIOJXOIOM K
PacKphITHIO BBIOpaHHOW TeMbl. OHO TaKke JMJOJDKHO COJepkKaTh COOCTBEHHOE BHUICHUE
paccMaTpuBaeMoi poOIeMbI M M3JI0’KEHHE COOCTBEHHOM TOUKH 3pEHUS HAa BO3MOXKHBIE ITyTH €€
peTeHMs.

¢ 3akmoueHue (1-2 crpanuiibl). B 3akmioYeHNr KPaTKO M3NAraroTCsl JOCTUTHYTHIE MPH
W3yYEHHUH MTPOOIIEMBI TSI, TIEPCIIEKTHBBI PA3BUTHS UCCIIETyEMOTO BOIIPOCca

¢ CnucoK UCHOJIBb30BaHHON JUTEpaTyphl (He MeHbIe 10 MCTOYHMKOB), B andaBUTHOM
nopsiike, 0pOPMIICHHBIH B COOTBETCTBHH C MPUHATHIMHU MPAaBHJIAMH. B CIIMCOK MCIIONBE30BaHHOM
JTUTEepaTyphbl PEKOMEHIYETCs BKIIOUYaTh PabOThl OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB, B TOM
YHCIIe CTaThH, ONMYOJIMKOBAaHHBIC B HAYYHBIX JKypHaJlaX B TCUYCHHE MOCIEIHUX 3-X JIET U CCHUIKU
Ha pecypchl ceTd IHTepHeT.

¢ [lpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmnenuro:

® TEKCT C OJIHOW CTOPOHBI JINCTA;

¢ mpudt Times New Roman;

* kernb mpudTa 14;



® MEXCTpOYHOE paccrosiHue 1,5;

® oS cBepxy 2,5 cM, CHU3Y — 2,5 ¢M, clieBa - 3 ¢M, crpasa 1,5 cMm;

® pedepar 1oMKeH OBITH MIPEICTABICH B COPOIITIOPOBAHHOM BH/IC.

Tlopsoox 3awumol peghepama:

3amuTa pedepara MPOBOAUTCS HA MPAKTHUECKHUX 3aHATHUSX, MOCIE OKOHYAHHUsS PaOOTHI
CTYJCHTa HaJ HUM W HCIPABJIICHHUS BCEX HEIOYETOB, BBHISBJICHHBIX IPEMOJaBaTelieM B XOJE
KoHCynbpTanuii. Ha 3amury pedeparta oTBoguTcs 5-7 MUHYT BpEMEHH, B XOA€ KOTOPOTO CTYJICHT
JOJDKEH TO0Ka3aThb CBOOOAHOE BIAJCHME MaTepualioM Mo 3asBiieHHOW Teme. [lpu 3ammwre
pedepara mpUBETCTBYETCS HCIIOJIB30BAHUE MYJIbTUMEINA-TIPE3CHTAIIHH.

Oyenka pepepama

Pedepat orienuBaeTCs Mo CIEAYIOMINUM KPUTEPUSIM:

* coOmroeHue TpeOoBaHUN K €ro 0(pOPMIICHHIO;

* HEOOXOAMMOCTh M JIOCTaTOYHOCTH JJISi PACKPBITHS TEMbl TNPUBEIECHHOW B TEKCTE
pedepara undopmaiuu;

* YMEHHE CTy/ICHTa CBOOOHO U3JIaraTh OCHOBHBIC UJCH, OTPAKEHHBIE B pedepare;

* CIOCOOHOCTH CTYJEHTa MOHATH CYTh 3aJaBa€MbIX TPENOaBaTeIeM U COKYPCHHKAMHU
BOIIPOCOB U C(HOPMYTHPOBATH TOUYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4Ho» BBICTABISAECTCA CTYACHTY, €CIHM B JIOKJIAJE CTYJIEHT MCUEPIIbIBAIOIIE,
MOCJIeI0BATENbHO, YETKO UM JIOTMYECKU CTPOMHO M3JaraeT MaTepuai; CBOOOJHO CIIpaBIIsieTcs C
3aJa4aMM, BOMPOCAMH U JPYTMMU BUJAMHU TMPUMEHEHHs 3HAHHM, MCIONb3YeT AJIs HAHCAHUS
JOKJIala COBPEMEHHBIC HAy4YHBIE MaTepHalbl, aHAIM3UPYET TOJYYCHHYIO HH(OpMAaIUIo;
MIPOSIBIISIET CAMOCTOSITETILHOCTD MIPH HAMTMCAHUM JTOKJIa/Ia.

Oyenka «xopowio» BBICTABISETCS CTYICHTY, €CJIM KayeCTBO BBIMOJIHEHMS JOKJIaja
J0CcTaTOYHO BhIcOKoe. CTy/ICHT TBEPIO 3HACT MaTepHall, TPaMOTHO H IO CYIIIECTBY U3JIaraer ero,
HE JIOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOCHI 110 TEME JOKIIA/A.

Oyenka «y0o61emeopumenbHo» BBICTABISCTCA CTYJCHTY, €CIM MaTepuan JOKJIaaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOEesbl HE HOCST CYIIECTBEHHOTO XapaKTepa, CTYAEHT JIOIMyCKaeT
HETOYHOCTH M OLIMOKH TMPH 3alIUTe JOKIA/Aa, 1aeT HEJOCTATOYHO MPaBHIbHBIE (POPMYIUPOBKH,
HaOJII0/IAI0TCS HAPYIICHUS JIOTUYECKON MOCIIEI0BATENbHOCTH B U3JI0KEHUH MaTepHana.

Oyenka «Hey0061emeopumenbHo» BBICTABIISAETCS CTYAEHTY, €CIIM OH HE MOJTrOTOBUII
JOKJIaJ WU JOMYCTHJI CYIIeCTBEHHBbIE OMMOKK. CTyACHT HEYBEPEHHO H3JaraeT Marepuai
JIOKJIaJia, He OTBEYAeT Ha BOIMPOCHI MPEMOJaBaTENS.

Onucanue wxanvl OyeHu8aHus

MakcuMaabHO BO3MOXKHBIN 0ajul 32 BeCh TEKYIIUNA KOHTPOJIb YCTAaHABIMBACTCS PaBHBIM
55. Tekyiiee KOHTPOIBHOE MEPONPUATHE CUUTAETCSA CIAHHBIM, €CJIM CTYJCHT MOJIYYHWJI 3a HETO
He MeHee 60% OT yCTaHOBJIICHHOTO JJISi ATOT0 KOHTPOJISI MAKCUMAIbHOTO Oasuia. PedTHHTOBBIi
OaJiy1, BBICTABIIIEMBIN CTYJICHTY 3a TEKyIIee KOHTPOJIHHOE MEPONPHUATHE, CAAHHOE CTYJACHTOM B
YCTaHOBJICHHBIE TPA(PUKOM KOHTPOJBHBIX MEPOMPHUATHN CPOKH, OIpeNesieTcsl CIeAYIOUIM
oOpazom:

YpoBeHb BBIMOJHEHUS KOHTPOJIBHOTO PelitTunroBerii  Gann B % or
3aJJaHHs MaKCHUMaJIbHOTO 0ajiia 3a KOHTPOJIbHOE 3aaHHE)

OTnu4dHBIN 100

Xopomui 80

Y 1OBIETBOPUTETbHBIN 60

HeynosnerBoputenbHbIil 0

Tembl pedeparTos

ba30BbIi1 ypoBeHb



I. BosmoxHoctu u npumenenrne UM B oO6pa3zoBaTensHOM cpene.

2. CoBpeMeHHbIE TPOrpaMMHBIE POAYKTBI, OCHOBaHHbIE Ha 1.

3. OO1m1ast xapakTepucTHKa si3blka mporpamMupoBanust PROLOG.

4. DKCHepTHbIE U MHTEIUIEKTyalbHble 00yUYalOIie CUCTEMBI.

5. Mognenu 1 anropuTMbl paclio3HaBaHMsI B SKCIIEPTHBIX CHCTEMAX.

6. Mopenu npeAcTaBICHHS 3HAHUU.

7. Oco0eHHOCTH UCTIONIb30BaHMSI CEMAaHTUYECKUX CETEH [T MPpeCTaBICHUS 3HAHUM.
8. [IponykimoHHbIe 6a3bl TaHHBIX.

9. ®peliMOBBIE MOJIENHN B CHCTEMAaX UCKYCCTBEHHOTO MHTEJIEKTA.

10. OHTOJIOTUH U UX PUMEHEHHE B MPOPECCUOHAIBHON 1eATeIbHOCTH.

11.  Bo3MmoxxHocTH cuctemsl Protégé ais co3ganus OHTOIOTHM.

12. [Iporuo3upyroiye HHTEJUIEKTyalbHbIE CUCTEMBI.

13.  IlnaHupyroume NHTEIUIEKTYalbHbIE CUCTEMBI.

14.  OOuwmit aHamu3 CyIIECTBYIOMIMX 00pa30BaTeIbHbIX MIAT(HOPMEHHBIX PELICHU.

[loBbIIEHHBIN YPOBEHB

Bujel sKcriepTHBIX CUCTEM.

OcobeHHocTu pa3paboTKH y4eOHOM 3KCIIEPTHON CUCTEMBI.
Xapaktepuctrka 000J109KH dKcrepTHeIX cuctem CLIPS.
WHTennextyanbHble CUCTEMBI KOHTPOJISI U IPUHSTHS PEILICHUH.
[TonsiTue u o01IMe XapaKTEPUCTUKU HEMPOHHBIX CETeH.
HelipoHHbIe ceTH B cucTeMax MCKYCCTBEHHOTO MHTEJIEKTA.
Ob6nactu npuMeHeHUs] HeMpOUH(POPMATHKH.

Penakropsl oHTONIOTHA.

OcnoBsl RDF u OWL.

BaiiecoBckas cTpaTterus OLleHKH BBIBOJIOB.

Poccuiickre 06pazoBaTenbHbIe OHIANH-TIIATQOPMBI.
3apyOexHble 00pa3oBaTeIbHbIC OHIAWH-TIIIAT()OPMEL.
Crienmanu3upoBaHHBIE TPOTPAMMBI JIJIsl HEUETKUX CHCTEM.
Bosmoxxnoct mporpammel  Scilab s pa®oTbl ¢ HedeTKMMHU 0a3aMM  JTaHHBIX.
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4.5. Memoouueckue pekomeﬂdauuu 110 BbINOJIHEHUIO UCCAEO08AMENbCKUX npoekmoe

HccnenoBatenbckas NMpoekTHas paboTa — 3TO rpymnmnoBas paboTa, AJs BbIMOJHEHHS
KOTOpOM HeoOXoauM BBIOOp M MPUIIOKEHME HAayYHOM METOJMKHM K IIOCTAaBIEHHOM 3aniadye,
MOJy4YeHHe COOCTBEHHOTO TEOPETUYECKOI0 WM 3KCIEPUMEHTAIBbHOIO Marepuana, Ha
OCHOBAaHUHM KOTOPOro HEOOXOAMMO MPOBECTH aHaIW3 M CAeNaThb BBIBOJBI 00 HCCIETyeMOM
ABJICHUU. BbIMONHEeHNe mpoekTa — 3TO BCerja KOJUIEKTHUBHAs, TBopueckas JlaGoparopHas
pabora, mpenHazHauyeHHas [UIA TIOJIYYECHHUS OIpPENENIEHHOTO TPOAYKTa WIM HAay4HO-
TEXHUYECKOTo pe3yibTara. Takas paboTa rmojapa3syMeBaeT 4eTKOE, OJJHO3HAYHOe (hOpMUPOBaHHE
IIOCTaBJICHHOW 3aJa4yd, OIPEJCICHUE CPOKOB BBINIOJIHEHWS HAaMEUYEHHOIO, OIpEeIEICHUE
TpeboBaHMil K pa3pabaThiBAEMOMY OOBEKTY.

Brinonnenue 1 rpynmnoBoro mpoekra SBISETCS 00S3aTEIbHBIM YCIOBHEM BBIIIOJHEHUS
CaMOCTOSITENIbHOM Pa0OThl 1O JIIOOONH AMCHUIUIMHE MNpodeccHoHalbHOro LuKiIa. Tema
IIPOEKTHOTO 3a/laHusl MOXET ObITh BbIOpaHAa CTYJEHTOM U3 IPEUIOKEHHBIX B padoueit
nporpaMMe Win (OHJE OLIEHOYHBIX CPEJICTB IUCLMIUIMHBL, JM0O0 ONpe/ieleHa CaMOCTOSTEIbHO,
UCXONs W3 HWHTEPECOB CTyACHTa (B pamMKax H3ydaeMOW IHCUMIUIMHBI). BwIOpaHHYIO Temy
HE00XO0/IMMO COTJIaCOBATHCS C MPENOoiaBaTeNIeM.

Tpebosanus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEKMA

ITpu BBIMOTHEHNH MPOEKTa NMPHUBETCTBYETCS paboTa B rpymmne (2-3 yenoseka). [Ipoekt —
3TO HCCIeNoBaTeNbckass paboTa, B XO0/A€ KOTOPOH CTYIEHTHI JOJDKHBI MPOJEMOHCTPUPOBATH



BJIAICHUC HABBIKAMU HAYYHOI'0 HCCICOOBAHUA,

YMCHUA MPOBOAWUTL aHAJIN3,

00001aTh

nH(pOpMalMIO, JeNaTh BBIBOJBI, MpeajaraTb CBOM pELIeHUs MpoOJeMbl, paccMaTpUBaeMOil B

HPOEKTE.

[Ipy mOATOTOBKE MAaTEpHAIOB TPOEKTAa CTYAEHTHI JOJDKHBI TPOJEMOHCTPUPOBATH
BJIa/ICHHE COBPEMEHHBIMH METO/IaMU KOMIIBIOTEPHON 00pabOTKHU TaHHBIX.

Kpumepuu oyenku pabomsi yuacmuuxa npoekma.

JI1st KaXa0ro U3 yYaCTHUKOB MPOEKTA OLEHUBAIOTCS:

* npoeccuoHaANIbHbIE TEOPETUYECKUE 3HAHUS B COOTBETCTBYIOLIEH 001acTy;

* yMeHHE paboTaThb CO CIPABOYHOW M HAYUYHOM IUTEpaTypoil, OCYIIECTBIATH MOUCK
HeoOxoaumoi nHpopmanuu B HTEpHET;
* yMeHue paboTaTh C TEXHUYECKUMHU CPEACTBAMH;

. yMEHUe
MH(POPMALIMOHHBIMU TEXHOJIOTHAMU;

TIOJIB30BaThCA

COOTBCTCTBYIOIIIUMHU

BBITTIOJIHACMOMY

IIPOEKTY

* YMEHHUE TOTOBUTh MaTepHallbl IPOEKTa I MPE3EHTAIMH: COCTaBIATh U PEIaKTUPOBAThH
TEKCTHI, JOPMUPOBATH NMPE3CHTALIUIO MPOEKTA;
* yMeHHe paboTaTh B KOMaH/IE;

® YMCHHC HY6HI/I‘IHO MNPEACTaBJIATL PC3YJIbTAThI COOCTBEHHOM ACATCIIBHOCTH,

® KOMMYHI/IKa6eJ'H)HOCTB, HHUIIMAaTUBHOCTH, TBOPUYCCKHC CIIOCOOHOCTH.

Kpumepuu BblCMABNEHUA OYECHKU YHUACMHUKAM npoeKkma

OTBCYACT Ha
BOIIPOCHKI,

20156
YHUBEpCaIbHBIC
KOMIIETEHIINH
Komnerenmun,
(xoMMyHHKaOe
CBSI3aHHBIE C
BHOCTb,
UCTIOJTb30BaHUEM
[Ipodeccuona MHULMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIIUX
Onenka JIbHBIE b, YMEHHUE b
BBITIOJTHSIEMOMY TIPOCKTY
KOMIIETEHIINH paboTtats B
TEXHUYECKUX CPEACTB U
«KOMaHJIE»,
UH(POPMAIMOHHBIX
. yIpaBIeHICCKH
TEXHOJIOT U .
HaBBIKU U T.JI.)
«OTIUYHOY Pabora Texuuueckue cpeacrtsa | CTylneHT [Ipoekt
BBITIOJTHEHA u uHGOPMAIIMOHHBIE | IPOSBUI MpeJICTaBII
HAa BBICOKOM | TEXHOJIOTHH OCBOEHBI W | HHUIIUATHBY, eH
npodeccuoHa | MCHOJIB30BaHBI JUISL | TBOPUECKHIA MOJIHOCTBIO
JTHHOM peanu3anuu MPOEKTa | MOAXO]I, U B CPOK.
YpOBHE. MOJIHOCTBIO CIOCOOHOCTh K
[IpencraBnen BBIIIOJTHEHUIO
HBII CJIOKHBIX
Marepual B 3aJJaHUH,
OCHOBHOM HABBIKU PabOThI
bakTHuecKu B KOJUIEKTUBE,
BEpEH, OpraHHU3alMOHH
JIOTTYCKAIOTCs bIC
HEerpyobIe CIIOCOOHOCTH.
dakTuyeckue
HETOYHOCTH.
CryneHt
¢BOOOIHO




HNurie

yYHHUBEpCaJIbHbIE
KOMITETEHIINH
Komnierenmun,
(komMmMyHUKa0OET
CBSI3aHHBIE C
bHOCTB,
HCTIOJb30BAaHUEM
[Tpodeccuona MHHUIMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIUX
Onenka JIbHBIE b, yMEHHUE b
BBITIOJTHSIEMOMY TPOEKTY
KOMITETEHIIUH pabotath B
TEXHUYECKUX CPEJICTB U
«KOMAaHJIE,
UHGOPMAITMOHHBIX
. yIpaBiIeHYECKU
TEXHOJIOTUI .
HaBBIKH | T.]I.)
CBSI3aHHBIE C
IIPOEKTOM.
«XOoporIo» Pabota OO6HapyKUBalOTCA Crynent [Ipoext
BBITIOJIHEHA HEKOTOpbIE OLIMOKK B | JOCTATOYHO IIpeJICTaBII
Ha HCTIOJIb30BaHUU MoJIHO, HO 0e3 | eH
JIOCTaTOYHO COOTBETCTBYIOILIUX WHULIUATUBBL | | JOCTaTOYH
BBICOKOM TEXHUYECKUX CPEICTB U | TBOPUECKUX 0 TOJHO U
npodeccuona | MHHOPMATMOHHBIX HaXO0JI0K B CPOK, HO
JHHOM TEXHOJIOTH BBITIOJTHIIT c
YpOBHE. BO3JIO’KEHHbBIE HEKOTOPBI
JomymieHo o Ha Hero 3a/1a4. | MU
4-5 HenopaboT
bakTHyecKux KaMH.
OIINOOK.
CryneHt
OTBEYaeT Ha
BOTIPOCHI,
CBSA3aHHBIE C
MIPOEKTOM, HO
HEJ0CTaTO4YH
0 TIOJIHO.
«Y noBneTBopuTe | YpOBEHb O6napyxuBaer Crynent IIpoexr
JHHO» HEJOCTaTOYH | HEAOCTAaTOYHOE BBITIOJTHIIT caaH co
0 BBICOK. | BJIaJICHUE HaBBIKAMHU | OOJIBIIYIO0 YacCTh | 3HAUYUTEIh
JomyieHo 10 | paboThl ¢ TEXHUUECKUMHU | BO3JIOKEHHOM HBIM
8 CpeacTBaMU U | Ha HEro | Orno3JaHue
(aKTUYEeCKUX | COOTBETCTBYIOIIUMU paboThL. M  (Gomee
OIIMOOK. WH(POPMAITMOHHBIMHU HEJeNnn) |
CryneHt TEXHOJOTHSIMH HE
MOJKET MOJIHOCTBIO
OTBETUTH
JUTTH Ha
HEKOTOpBIE U3
3aJaHHBIX
BOTIPOCOB,
CBSI3aHHBIX C
MIPOEKTOM.
«HeynosnerBopu | PaGora He | HaBpikoB  paboter ¢ | CtyaeHt [Ipoekt He
TEIHHOY BBIIIOJIHEHA TEXHUYECKUMHU MIPAKTUYECKHU HE | CHaH.




HNurie

yYHHUBEpCaJIbHbIE
KOMIIETCHITNH
Komnierenmun,
(komMmMyHUKa0OET
CBSI3aHHBIE C
BHOCTb,
HCTIOJb30BAaHUEM
[Tpodeccuona MHHUIMATUBHOCT | OTYETHOCT
COOTBETCTBYIOIIUX
Orenka TBHBIC b, YMEHUE b
BBITIOJTHSIEMOMY TPOEKTY
KOMITETEHIIUH pabotath B
TEXHUYECKUX CPEACTB U
«KOMaHJIE»,
UHGOPMAITMOHHBIX
. yIpaBiIeHYECKU
TEXHOJIOTHIA .
HaBBIKH | T.]I.)
WIH CpelacTBaMHu HET, | pabora, HE
BBITIOJTHEHA UHPOPMAIMOHHBIE BBITIOJTHWI CBOH
HA  HU3KOM | TEXHOJOTHH HE | 3a7a4u WIn
YpOBHE. OCBOCHBI BBITIOJTHIT
Homymieno JIAIIb
Oonee 8 OTIENbHBIE  HE
bakTHyecKkux CYILIECTBEHHbIE
OLINOOK. MOpy4YeHus B
OtBeTsl  Ha IpyHIIOBOM
CBSI3aHHBIE C MIPOEKTE.
MIPOEKTOM
BOTIPOCHI
0OHapyXuBa
10T
HENOHUMaHue
npenMera
OTCYTCTBHE
OpHUEHTAIINH B
MaTepuaie
MIPOEKTA.

1.

3. HckyccTBeHHBIM HWHTEUIEKT B MpodeccuoHaIbHOU cdepe

Cmyoenmol 0012CHbI. 3AIMUTHTH TPOCKT B PEXKUME TPE3EHTALUH, TPEIAbIBUTH (Paiiibl
BBIIMIOJIHEHHOTO TPOCKTAa, YMETh paccKa3aTb O TEXHOJOTHSAX, HCIOJb30BAaHHBIX HMH TIpU
BBITIOJTHCHHUH MPOEKTA, JaTh OIEHKY pa0OThI KAKJOTO YWICHA TPYMIIBI (eciu npoexkm epynnosot).

HpnMeprIe TEMbI 1JIf1 BBINNOJIHEHUS MIPOCKTHBIX 3aJaHui

Hcropust pa3BUTHS HCKYCCTBEHHOIO MHTEIIEKTA B Poccun.
2. Hcropus pa3BUTHsI HCKYCCTBEHHOI'O MHTEJIEKTA 3a pyOeKoM.

HallpaBJICHUA HOI[I‘OTOBKI/I).

4.

000 N o

AHanu3 JaHHBIX Y4eOHON aKTHBHOCTH 00ydaromumxcs ¢ npumeHennem M.

Amnanus 00pa3oBaTebHBIX JaHHBIX IPOCKTHOMN JEATEIBHOCTH.
Google Data Studio kxak cpecTBO aHAIM3a U BU3YyaTH3aIMH 00pa30BaTEIbHBIX JTAHHBIX.
Pa3paboTka oHTOJI0THH MPOPECCHOHATBLHOMN MPEIMETHON 00IaCTH.

[TpuHLIMIIBI pa3pabOTKK CUCTEM aJaITUBHOTO O0YUYEHHUS.

3apyOexHble CUCTEMBI aIANITUBHOTO O0yUYEHUSI.
10 Poccuiickue cucteMbl aJanTUBHOIO 00y4EHHS.
11. Knaccuduxarusi HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

(B 3aBHUCHUMOCTH OT



12. I'my0okue uCKycCTBEHHBIE HEHPOHHBIE CETH JUTSl pellieHHs 3a1a4 TUIAHUPOBAHMUS.

13. I'my6okue UCKyCCTBEHHbIE HEHPOHHBIE CETH ISl PELIeHUs 3a/1a4 POTHO3UPOBAHUS.

14. I'myOokre MCKYCCTBEHHBIE CBEpPTOUYHbIE HEMpPOHHBIE CeTH JJI pELIeHUs 3a/1ad
pacrno3HaBaHMs U300paKEeHUH.

15. CpaBHuTENBHAS XapaKTEPUCTUKA IIOJIHOCBA3HBIX M CBEPTOYHBIX MCKYCCTBEHHBIX
HEHUPOHHBIX CeTel Ui pelIeHus 3aau KiacCupUKaluu U KilacTepr3aluu.

4.5. Memoouueckue pexomerHoayuu no n0020MoeKe K IK3aMeHaM U 3a4emam

N3yuenne MHOTUX 00mENpodeCcCHOHANBHBIX W CHEIUATBHBIX JUCIHUIUINH 3aBEPIIASTCS
sk3aMeHoM. [ToAroToBKa K 9K3aMEeHY CIOCOOCTBYET 3aKPEIUICHUI0, YTITyOJICHUIO U 0000IICHUIO
3HaHWM, TOJyYaeMbIX, B Tpolecce OOydeHHs, a TaKXKe NIPUMEHEHUI0O WX K PEHICHUIO
MPAKTHYECKUX 3a/ad. ['0TOBACH K SK3aMeHy, CTYJEHT JUKBUIUPYET UMEIOIIHecs MpoOensl B
3HAHUSX, YIITYOJIsIeT, CUCTEMATU3UPYET U YIIOPSI0YMBAET CBOM 3HaHMs. Ha sk3aMeHe CTyIeHT
JEMOHCTPUPYET TO, YTO OH MpHOOpen B Tpolecce OOy4YeHHS IO KOHKPETHOW y4eOHOI
JUACIUTIINHE.

DK3aMEHAI[MOHHAsI CECCHSI - 9TO CepUs PK3aMEHOB, YCTAHOBIECHHBIX YYEOHBIM ILIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nHsa. He cnemyer mymarb, 4To 3-4 1HS JOCTATOYHO ISt
YCHEMIHOW MOATOTOBKU K K3aMEHaM.

B 5t 3-4 gHSA HY)HO CHCTEMaTU3MPOBaTh YK€ UMeEroIMeca 3Hanus. Ha KoHCynbTanuu
nepes SK3aMEHOM CTYJICHTOB TIO3HAKOMSAT ¢ OCHOBHBIMU TPEOOBAHHUSIMH, OTBETAT Ha BO3HUKIIIHE
y HUX BOmpochl. [103TOMy mocenenne KOHCYIbTaIuii 00s13aTeNbHO.

TpebGoBaHMsT K OpraHMU3alMK MOATOTOBKH K dK3aMEHaM Te K€, YTO M TPHU 3aHATUAX B
TEUEHUE CEMECTpa, HO COOIOAThCA OHM JOJKHBI Oojiee cTporo. Bo-mepBbIX, OYeHb BaKHO
COOJTIOICHHE PEXUMA JTHS; COH HE MEHee 8 4acoB B CYTKH, 3aHSATHsI 3aKaHUYUBAIOTCS HE MO3HEE,
yeM 3a 2-3 yaca 10 cHa. OnTmManbHOE BpeMs 3aHATHA - YTPEHHUE M JHEBHbIE 4Yachl. B
MepepbpIBaX  MEXAYy 3aHATUAMH  PEKOMEHIYIOTCS  MPOTYJKM Ha  CBEXEM  BO3JAYXE,
HEYTOMHTEIbHBIE 3aHATHSI CTIOPTOM. BO-BTOPBIX, HAMUYME XOPOIIMX COOCTBEHHBIX KOHCIIEKTOB
nekiui. Jlaxke B ToM cimydae, eciau Obla MPOMyIIeHA Kakas-TH0o JEeKIus, HeoOXOIUMO BO
BpeMsl €e BOCCTAHOBHTH (TepenucaTh ee Ha Kadeape), 001ymaTb, CHITh BO3HUKILINE BOIPOCHI
JUIS TOTO, YTOOBI 3alIOMUHAHUE MaTepuasna ObLJI0O OCO3HAHHBIM. B-TpeThHX, MPH MOJATOTOBKE K
9K3aMEHaM Yy CTyJeHTa JO/DKEH OBITh XOpOomWi y4YeOHWK WJIM KOHCIIEKT JIMTEPaTypHI,
MPOYUTAHHOHN MO YKa3aHUIO MpErojaaBarelisi B TEUCHUE ceMecTpa. 31ech MOKHO d(PPEKTUBHO
WCIIOJTH30BATh JIUCTHI OMTOPHBIX CUTHAJIOB.

Bnauane ciemyer mpocMOTpeTh BECh MaTepHall MO CIaBa€MOM JUCUHUILIIMHE, OTMETUTH
i cebst TpynHble Bompockl. OO0si3aTeNbHO B HHUX pa3o0patbes. B 3akimioueHue eme pas
11e1eco00pa3HO TMOBTOPUTH OCHOBHBIE TIOJOXKEHHS, HCIONB3Yysl MPU ITOM JHUCTHI OMOPHBIX
CHTHAJIOB.

CucremaTtnueckasi MOJroTOBKA K 3aHATHUSIM B TEUEHHE CEMECTpa MO3BOJUT UCIIOJIb30BATh
BpeMsl DK3aMEHAIIMOHHOW CECCUM ISl CUCTEMATU3AIMU 3HAHUM.

1. KoHTpoJb caMOCTOATEJbHOH PAa00ThI CTY1€HTOB

KonTponb camocTosiTenbHOM paboThl MPOBOIUTCS MPENOIaBaTeIEM B ayAUTOPUH.

[IpenycMoTpeHsl clenyromue BHAbI KOHTpOJSA: coOeceoBaHME, OIeHKa pedepaTta,
OLICHKA ITPE3EHTAllNH, OLIEHKA YYaCcTHsI B KPYTJIOM CTOJIE, OLICHKA BBINIOJHEHUS ITPOEKTA.

[lonpoOHble KpUTEpUU OLIEHUBaHMA KOMIETEHIUH npuBeaeHbl B DoHE OLIEHOYHBIX
CPENICTB JIJIsl IPOBENCHMS TEKYIIEH U MPOMEKYTOUHON aTTECTAllNN.



2. Cnucok jureparypsbl 1Js BbinoaHennss CPC

OcHoBHasi JInTEepaTypa:

1. [TansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTennexkTyanbHble CHCTEMBI U
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yueoHoe mocobue / C.B. [TanbmoB. - Camapa : [ToBomkckuit
roCy/IapCTBEHHBIN YHUBEPCUTET TelIeKOMMYHUKauui u uHopmaruku, 2017. - 195 c. - Kuura
Haxoautcs B 6azoBoit Bepcuu bC IPRbooks.

2. CricoeB, /I. B. Benenue B Teopuio MCKYCCTBEHHOTO HHTEIJIEKTa : ydeOHOE
nocobue / JI. B. Cricoes, O. B. Kypunta, 1. K. Ilpockypun. — Mocksa : Aii [Iu Ap Menua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : snektpoHHblil // Ludposoii
o0pa3zoBaTeIbHBIN pecypc IPR SMART : [calT]. — URL:

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

JonmosiHnTEILHAS JIMTEPATYypa:

l. ABepuenkoB, B. M. Cucrema QopmupoBanus 3HaHuii B cpene HWHTepHer :
Monorpadust / AsepuenkoB B. WM. - bpsHck : BpsHCKHII rocynapCTBEHHBIH TEXHHUYECKHM
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