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2 AHHOTALIUS JUCHUTIIVHBI

«OBBEKTHO-OPUEHTUPOBAHHOE JIOI'MYECKOE
IHPOI'PAMMUPOBAHMUE»

B kypce paccMOTpeHbl METOAMKH OOpabOTKM MH(POpMalUU M aJrOpUTMHYE-
ckoe obecreyeHne, OCHOBaHHbIE Ha (Qopmann3oBaHHbIX 3HaHMIX (knowledge based
systems), IpeICTaBICHHbIX B BUAE 00BEKTOB. OOCYX ACHBI COBPEMEHHBIE CPEICTBA
MaHUIYJIUPOBaHUSI HAOOpAMU 3HAHUM, a TAK)KE UX MHKAICYJIALHUUA B OOBEKTHI U KOM-
NOHEHTHI. B KauecTBe s3bIKa 0OBEKTHO-OPUEHTHUPOBAHHOTO JIOTUYECKOTO MPOrpaM-
MUPOBaHHUS MCIOJIB30BaH COBpeMeHHBbIN A3k Logtalk, mone3nsie cBoiicTBa KOTOPO-
ro pasOuparoTcs Ha npumepax. [IpuBedeHbl MpUMepbl pelIeHUs 3aJady M3 Pa3HbIX
oOnacteil MpUMEeHEeHHUs] HHPOPMAIIMOHHBIX TEXHOJIOTHM, BKJIIOUas MOAJEPKKY Hayd-
HBIX HCCIIEJOBAHUN, CUHTE3 OOBEKTOB MH(POPMAIMOHHBIX CUCTEM, 00pabOTKy rpa-

(G 0B 3HAHUH.

SUBJECT SUMMARY

«OBJECT-ORIENTED LOGICAL PROGRAMMING»

In the course, information processing techniques and algorithmic support based
on formalized knowledge (knowledge based systems), which are represented in the
form of objects, are considered. Modern means and tools of manipulating knowl-
edge sets, as well as their encapsulation in objects and components, are described.
The modern language Logtalk is used as an object-oriented logical programming lan-
guage, which useful properties are discussed in detail by examples. Solving problems
from several fields of application of information technology are given, including sup-
port for scientific research, synthesis of information systems objects, and processing

knowledge graphs.



3 OBIIUE ITOJIOKEHUA

3.1 Ileau m 3a7a4Yu JUCUUILIHHBI

1. I3ydyeHne OCHOBHBIX METOJOB MaHUIYJIUPOBAHUS 3HAHUSIMHU IPU TOMOIIHU HH-
CTPYMEHTapusi 00BbEKTHO-OPUEHTUPOBAHHOTO MPOrPAMMHUPOBAHUS U MPUOOpETEHUE
HABBIKOB MAHUITYJIMPOBAHUS 3HAHUSIMHU MPU UCIOJIB30BAHUU CPEJICTB MPOTrPaAMMUPO-

BaHMs Ha s3bike Logtalk.

2. Nzydyenue s3pika 0OBEKTHO-OPUEHTUPOBAHHOTO JIOTHYECKOTO MPOTPaAaMMHUPOBAHUS
Logtalk. O3nakoMiieHHEe C WHTEPHpPETANHEH MEXaHU3MOB 0OBEKTHO-OPUEHTUPOBAH-
HOTO MPOTPAMMHPOBAHUS B KOHTEKCTE PEISIITIOHHOTO S3bIKA.

OcBO€HME METOAMK MAaHUITYJTUPOBAHUS 3HAHUSIMH TIPU UCIIOJIb30BAHUU CPEICTB TPO-
rpaMMupoBaHus Ha si3bike Logtalk. M3yuenue moaxonoB K yIpaBlIeHUIO B3aUMOICH-
CTBHUEM TIOJICICTEM.

[TomyueHne MpakTUYECKUX HABBIKOB PEIICHUS MPHUKIAIHBIX 3a/1a4 MPEACTaBICHHBI-
MU CpeacTBaMu. JleMOHCTpaIusi IpUMEHEHUS WHCTPYMEHTApUs B PEIICHUH Pa3iind-

HBIX KJIaCCOB 3a1a4.

3. IlpencraBienne pa3InyHbIX KJIACCOB M CBOWMCTB 3ajay, pelieHne KOTopbIix 3 dek-
TUBHO TpPH MOMOIIM CHCTEM, OCHOBAHHBIX Ha (hOpManu30BaHHBIX 3HaHHUIX. OcBoe-

HHUC MCTOJ 0B IMPCACTABJICHUA 3HAHUU B BHUAC JIOTHYCCKUX 00BEKTOB.

4.V cryneHta A0MKHBI C(HOPMHUPOBATHCS CIEAYIONIME YMEHUS: hacmo3HaBaHUE 3a-
Jla4 UCKYCCTBEHHOTO MHTEJUIEKTA, PEIIAEMBIX MIPU MOMOIIM CUCTEM, OCHOBAaHHBIX Ha
dbopMaM30BaHHBIX 3HAHUAX; TPEICTABIICHNE 3HAHWN TaKOW CHCTEMBI B BUJE OOBCK-
TOB; MAaHUTTYJIMPOBAHUE 3HAHUSMHU TIPH TTOMOIINA MEXAaHU3MOB O0BEKTHO-OPUEHTHUPO-
BAHHOTO MPOrpaMMUPOBAHMS (MHKAIMCYJSAINM, HACIECIOBAHUS, KOMIIO3UIUHU, pEan-
3anuu, moauMop(dusma); TpuMEHEHNE PA3TUYHBIX METOJIUK PEIICHUS MPUKIATHBIX

3aaay.

5.V cryneHta qoJKHBI CQOPMUPOBATHCS CIEAYIOLIME HABBIKUA: ZPOrPaMMHUPOBAHKE



Jorudeckux oObeKToB B s3bike Logtalk, paspaboTka TecToB i cO34aBaeMbIX CH-
cTeM 3HaHu# (“porpaMMHOrO Koja”); BIaJeHHe MpUeMaMi MaHUIYJSIUA 3HAHUS-
MH B MPOLIECCe HACIEIOBAHUS U KOMIIO3UIMH; OIICHKA KauyecTBa MHTEp(ercoB 00b-

CKTOB IIPpHU NCIIOJIb30BAHWHW MHKAIICYJIALHHN.

3.2 Mecro mucuuiuinebl B cTpykrype OITOII

JlucumiimHa U3y4yaeTcsi Ha OCHOBE pPaHEe OCBOEHHBIX JMCLUIUIMH y4eOHOro IUIaHa:
1. «Cemantuueckuii Web»

2. «ANTOPUTMBI KOMIIBIOTEPHON MaTeMaTHUKW»

3. «IHTENNeKTyalIbHbIE CHUCTEMBD»

4, «HpOCKTI/IpOBaHI/IC I/IH(bOpMaHI/IOHHLIX CHCTEM Ha OCHOBEC CEMAHTHYCCKHMX TCXHO-

JIOTHUN)
5. «AHanuTH4YecKkue MH(POPMAIIMOHHBIE CHCTEMBI)
1 00ecreunBaeT U3yueHne MOCIeIYIONUX TUCIIUTLINH:

1. «IIpousBoacTBeHHas MpakTUKA (IPEAIUIIIIOMHAs MPAKTHKA)»



3.3 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHUS] MO AUCHHUILJIMHE, COOT-
HECEHHBIX ¢ IUVIAHUPYEMBbIMH Ppe3yJIbTaTAMH OCBOCHHsI 00pa3oBaTeIbHOI

NporpamMMmblI

B pesynbrare ocBoeHHsI 00pa30BaTEIbHON MPOTrpaMMbl 00YHAIOIIUNCS TOJIKEH

AO0CTHUYDb CIICAYIOIINUC PE3YJIbTAThI 06y‘ICHI/I}I IO AUCHUITIIINHC!

Koa xomnerenmuun/ HanMeHoBaHMe KOMIIETEeHIIUN/UHANKATOPA KOMIIETEeHIMT
HHANKATOPA
KOMIIETEHIIMH
I1IK-10 Criocoben BbIOMpaTh, pa3padaThiBaTh U MPOBOJAUTH SKCIEPUMEHTAIHHYIO

IPOBEPKY PabOTOCIIOCOOHOCTH TIPOTPAMMHBIX KOMIIOHEHTOB CHCTEM HCKYC-
CTBEHHOT'O0 MHTEJICKTa MO 00eCIeueHnI0 TpeOyeMbIX KputepueB 3¢ dek-
TUBHOCTH U KayecTBa (YHKIIMOHUPOBAHUS

1IK-10.1 Buibupaem u pazpabamvieaem npoepammHvie KOMNOHEHMblL CUCTEM UCK)YC-
CMBEHHO20 UHMeNNeKma

4 COAEPKAHME JUCHUIINHBI

4.1 Conepxanue pa3aejoB IUCHUILIHHBI

4.1.1 HauMeHOBaHHe TeM U Yacbl Ha BCe BUAbI HATPY3KH

Ne HaunmenoBaHue TeMbI IMCHUILIMHBI Jek, | Jao, | KO, | CP,

n/n ay a4 ay ay

1 | MexaHu3Mbl 1 METOANKHA OOBEKTHO-OPUEHTUPOBAHHOTO 12 12 12
JIOTUYECKOI'0 IIPOrPaMMUPOBAHUSA

2 | Meroauku 06pabOTKH JaHHBIX 0a3 JaHHBIX U TpadoB 3Ha- 10 12 1 13
HHUHN

3 | JeckpunTUBHBIE TOAXO/IbI K TOPOKIAIOIIEMY TPOTPAMMHU- 6 6 10
POBaHUIO

4 PacnpenenenHbie CUCTEMBI 3HAHUI 2 0 5
Uroro, au 30 30 8 40
N3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1as TpyI0EMKOCTb OCBOCHHSI, a4/3¢ 108/3

4.1.2 Copepxanue

Ne HaumenoBanue TeMbl Conep:xxanue
n/n JTUCIUIIINHEI




MexauusMel 1 METOOUKH OO0B-
€KTHO-OPUEHTUPOBAHHOIO JIOTU-
YECKOr0 MpOrpaMMHUPOBAHUS

1. Mnkancynsuus 3HaHU# B BUJe mpaBui si3bika Prolog.
MexaHu3MBbl pa3srpaHUYEHUs JOCTYIIA.

2. ITapameTrpu3oBaHHbIE 0OBEKTHL. METOIUKN HCIIOIb30-
BaHUS NapaMeTPU30BaHHBIX OOBEKTOB.

3. HacnenoBaHue KJ1accoB M MPOTOTUIOB. MeXaHU3MBbI Ha-
CJIEOBaHMsI Pa3sTpPaHUYECHUN JOCTyNa U MaHUIYJIMpPOBa-
HUS 3HAHUSIMHU.

4. MexaHn3M KOMIO3UIMM U €r0 peanu3anus Npu MoMo-
LM KaTETOpHUU.

5. AnHOTanus 0OBEKTOB U MPOTOKOJIOB. biioku wHUIMA-
r3anuu/KoHpuUrypupoBanus. KoMrnoHeHTHO-OpUeHTHPO-
BaHHOE IIPOTrPAMMUPOBAHHUE.

6. PazpaboTka TeCTOB IPOTOKOJIOB U CUCTEM (POPMAITTH30-
BaHHBIX 3HaHUi. [lepexBar cooOIICHUT.

Ne
n/n

HanmMmeHnoBaHnue TeMbl
JTUCIUIIINHDBI

Conepxanue

Metoanku 06pabOTKH TaHHBIX
0a3 naHHBIX ¥ rpad)OB 3HAHHUI

1. I'padbl 3HaHMI, OCHOBHBIC OMNpeACIeHHs. MeTOIuKN
Mpe/ICTaBICHUs] JaHHBIX B rpadax 3HaHUH.

2. PensumonHble 0a3bl TaHHBIX KaK BapUaHT IMPEICTaB-
nenus rpadoB 3HaHUI. MeToauku npeodpa3zoBaHus Oa3
TaHHBIX B rpadbl 3HAHUI.

3. Unkancynsmus tabnui 0a3 TaHHBIX B BUJE 00BEKTOB
Logtalk.

4. VHCTpYMEHTHI MpPOEKTHPOBaHUS TpadoB 3HAHUIL.
Protege, UML.

5. S3bik 3anpocoB SPARQL u ero ucnons3oBanue (aua-
nexT) B Logtalk.

6. Meronuku noctyna u o6paboTku rpadoB 3HAHMNA Ha
ocHoBe 00bekTOB Logtalk.

JleCKpUNITUBHBIE OJAXOABI K 1O-
pOXKIaroIeMy MporpaMMHpoOBa-
HUIO

1. IIporpammupoBanue Ha OCHOBE TPe0Opa30BaHHS MO/Ie-
se#i, Model-Driven Architecture. BeraucaurensHo-mesa-
BUCHUMas, TIATPOPMO-HE3aBUCUMAs U IIATPOPMO-3aBH-
CHMas MOJIEIIH.

2. MeToap!l BU3yaJbHOTO MOJICITUPOBAHUS HH(OPMAIIMOH-
HBIX CUCTEM.

3. ®opmartsl pecTaBlIeHUs] MOAETBHBIX JaHHBIX. MeTo-
JMKH ITpeoOpa3oBaHus MOJETeH B Tpadbl 3HAHUM.

4. Cuenapuu -HanpaBJIEHUE UCKYCCTBEHHOI'O HHTEIJIEKTA.
Peanuzanus cuenapues B Logtalk.

5. Peamuzarus tpanchopmanuu mozaeneid. Moensb miat-

(bopMmBL.
6. [TopokIeHNE UCXOJHOTO KOJIa KOMIIOHEHT.

Pacnipenenennbie cucremsl 3Ha-
HUU

1. IlpencraBineHue pacrpeiesieHHbIX CUCTEM 3HAHUU U
obecriedueHre uX B3auMOCHCTBHSI.

2. IlapanienbHble CXEMbI TOCTPOSHUS JIOTHYECKUX BBIBO-
JIOB.

4.2 IlepeyeHnb J1adoOpaTOPHBIX padoT

HaumeHnoBanue 1adopaTopHoii padboThl

KoanuecTBo aya. yacos




1. Co3nanne oObeKTa M mapaMeTpu3upoBaHHOrO o0bekTa. [loaro-
TOBKa HabOpa TECTOB, IPOBEACHNE TECTUPOBAHNUS. 4

2. V3yvyeHne MexaHU3MOB HACJECIOBAaHHS MPOTOTUIIOB, OOBEKTOB-
KoHpurypamuii (komrnoneHnt). Co3iaHue uepapxuu KJIaccos. 4

3. MexaHu3Mbl MAaHUTTYJIMPOBAHUS 3HAHUSMU TIPU UCTIOJIH30BAHUHI
HACJIELOBAHUS U KOMITO3UIIUH. 4

4. IIpoeKkTUpoBaHUE OHTOJIOTHH JUIsl HEKOTOPOM MpeAMeTHON o0a-
ctu. MogenupoBanue ee B Protege. [IpoBepka Ha HEPOTUBOPEUU-

BOCTb. [IyOnmuKaIusi OHTOJIOTHHU Ha CepBepe. 4

5. JlocTyn K pensiuOHHBIM 0a3aM JaHHBIX, pa3padOTKa KOHBEpTE-

pa/MoayJst AOCTyIA JaHHBIX B Tpad 3HAHUH. 4

6. OcBoenue s3p1ka SPARQL, nHKancynsnus 3anpocoB B 00bEKTax

Logtalk 4
HaumenoBanue 1a60paTopHoii padboThl KouaunyecTBo aya. yacos

7. Pa3paboTka Mojieneit nHpOpMalMOHHOM CHCTEMBI/TIPOTOKOJIA T1e-
penauun uadopmarmn mpu nomouu peaaropa UML. Coznanue KoH-
BEepHTEpa MoJjiesieit B rpad 3HaHUH. 4

8. [IpoekTupoBaHUE CUCTEMBI MOTYJICH JIJIs1 TPAaHC(HOPMAIIHH MO/Ie-
71 UHPOPMAITMOHHOTO 00BEKTA B TUIATPOPMO-3aBUCUMYIO MOJICITb.
Cuenapuu. 2

Htoro 30

4.3 IlepeyeHb NMPAKTHUYECKUX 3AHATHI

[IpakTHueckue 3aHATUS HE NMPELYCMOTPEHBL.

4.4 KypcoBoe NpoeKTHPOBaHUE

KypcoBas paGoTa (mpoekT) HE MperyCMOTPEHBI.

4.5 Pedepar

Pedepar He mpegycmotpeH.

4.6 HNuaauBuayaJIbHOE JOMAIlIHEe 3aJaHHe

KonuenryajbHoe MoJIeJITUPOBAHHE UCCIEAYEMOT0 00bEKTa B MATUCTEPCKOI JUC-
ceprauuu

HcxonHbie TaHHBIC - TOCTAHOBKA 3aJla4yid MaruCTePCKOM JUCCEpTAIUU.

TpeboBanus:



1. HeoOxommuMo co3math CUCTEMY MOJENEH MPeAMETHOU 00JIACTH M HUCCIEIyeMOTO

o0BeKTa.

2. [IpeasiokuTh BapuaHThI LIEeJIEBOM MIaTGOPMBI, MO3BOJISIONIEH OJHOCTHIO WM Ya-

CTHUYHO MOCTPOUTH NHPOPMAITUOHHBIE OOHEKTHI.

3. Paszpabotats nporenypy TpaHchopMarii KCXOAHOU CUCTEMBI MOJIETICH B II€JIEBBIE

00BEKTHI MIATHOPMBI.
TpeboBanus k opopmieHuro oruera: O6beM padbotsl - ot 10 10 20 cTpaHuil.

1. ®opma npeacTaBiIeHUs - JIEKTPOHHASA, OTYET BBICHUIAETCS HA DJIEKTPOHHBIA aapec

npenojaBarens (eugeneai@irnok.net).
OOmwii Turan padoT:

l. PaCCMOTpCTB 3a1av9y MaFHCTCpCKOﬁ AUCCCpTAllMU B aCIICKTC IMPCACTABJICHUA HH-

(opManMOHHOTO 00BEKTA B BUJIE BU3YaIbHBIX MOJIEIIEH.
2. Pa3zpaboTaTh OHTOJIOTHIO MPEIMETHOM 00JaCTH.
3. Co3znatp monenun UML uccnenyemoro o0ObeKTa.

4. IlpeasioKUTh U pearnu30BaTh MOAYJIU TpaHCHOPMAIIMU UCXOJAHOU CUCTEMBI MOJIe-

Jei B maTdOpMO-3aBUCUMBIC MOJIEIH IICJICBOM IIAT(HOPMBI.
5. IlpoBecTr aHAIU3 MOYYCHHBIX PE3yJIbTAaTOB, MIOATOTOBUTH OTYET.
3ameyaHue:

Ecnn 3ajlavda IMO3BOJISICT 34 pa3yMHOC BPEM: IMOJHOCTBIO WK YaCTUYHO aBTOMATHU3U-

POBAThb IIYHKTBI 2u 3, TO HCO6XOI[I/IMO pPCain30BaTh TAKYIO aBTOMATU3AIIUIO.

[Tpumep 1. icxonnas monenb npeAMETHON 00nactu (2) MOKET ObITh MOJTydYeHa MpH
MIOMOIIIY TPAHCIISAIUYA UCXOTHOTO KoAa OMOIMOTEKH/TTaKkeTa/TIOKyMEHTAIlUU U UHTEP-

MpeTalru pe3ysibTaTa TaKOoW TpaHcysiuu B Bujie T- u A-Box-0B OHTOJIOTHH.

[Tpumep 2. Eciu 11t HekoTopoit nHopMaiimoHHou cucteMbl mocTpoeHsl Class Diagram
UML (muarpamma KJaccoB) B pe3yJIbTaTe M3YUYEHUS APYTUX MPEAMETOB, TO HEOOXO-

MO MIPOBECTH aBTOMATUYECKYIO BEPUPHUKAIIUIO MOJIETICH U BEIPA0OTATh MEPEUCHb



W3MEHEHUW, TPUBOISIINX CUCTEMY MOJENEH K HEKOTOPOMY KAHOHMYECKOMY BUIY,

3aTeM NpeoOpa3oBbIBATE €€ B rpad) 3HaHUIL.

4.7 Jloxkaang

Jloxiian He MpexyCMOTPEH.

Keiic

Kelic He mpegycMoTpeH.

4.8 Opranuzanusa u yueOHO-MeTOAUYECKOe o0ecreYeHne cCaMoCTOATeIbHOI pa-

00THBI

N3ydenne AUCUUIUIMHBI HAMpPAaBJICHO HA OpPraHU3alMI0 Mpoliecca TEopeThye-
CKHMX MCCIIEJOBAaHUN B MPEIMETHON 00JIACTH MarucTpa, UCIOiIb30BaHUE JIUTEPaTyp-

HBIX HCTOYHHKOB N NICTOYHHUKOB B CCTHU I/IHTCpHCT.

OOGyuaronuiicsi B TEUEHUE CeMECTpa PETYJISPHO BBITIOJHSET 3aaHus COTJIACHO
IJIaHY MCCIIEIOBAHUM C UCIIOJIb30BAHUEM UHCTPYMEHTAPUS U METOAUK, U3y4aeMbIX B
mucrutnHe. OGopMITaeT MoTydeHHbIE Pe3yJbTaThl B BHIIEC Pa3/IeNOB AUCCEPTAIINH,
MOATOTABJIMBAET CTaThbM K MYyOJUKAIlMK B JKypHaJlax, WHJCKCUPYEMBIX B CHCTEMax
PUHII, SCOPUS, WoS, a Takxe I0oKjiaabl HA BCEPOCCUMCKUE U MEXKIYHAPOIHBIC

KOH(EpEeHIINH.

3amaya pyKOBOAMTEIS CaMOCTOATENBLHON pabOThl - CTaBUThH (Pa3bsACHATH) OC-
HOBHYIO 33j]auy, [IOMOraTh Paclio3HaBaTh COCTABJISIONIUE MO3a/1a4U U TEXHUYECKUE
po0sIeMbl, pesIaraTh BAPUAHTHI PELICHUs, PYKOBOJUTH MOJATOTOBKOW TEKCTOB My0-

JUKaIUK, Ipe3eHTauuu, JOKIa10B.

[lens camocTOSITEIEHON PabOTHI - MOTYYUTh TEOPETUUECKHUE PE3YIbTAThI U3Y-
4yeHUs 00BbeKTa uccienoBanus (00bekTa) /s npeacTtaBieHus B aucceptanuu (BKP)
MarucTpa, UCIOJb3ysl M3JaraeMble B JTaHHOM Kypce METOJbl U MHCTpYyMEHTHI. [lpu

9TOM IPCAINOJIaracTCs TaKXKE ITOJIIYUUTDb (I)OpMaJ'II/ISOBaHHLIC 3HaHUA U OAHHBIC JIA



JTaTbHEHIINX UCCIEA0BaHNM, pa3pad0OTOK, aHAIN3a U CHHTE3A.
[Inan paboOTHI - COTVIACHO MHIUBHUIYAJIbBHOMY 3a/aHUIO.

Meroanueckoe oOecrieueHne - METOIbl M TEXHOJIOTHU PEHHKCHUPUHTA On3HEC-
MIPOIIECCOB, OHTOJIOTHYECKOTO MOJICTUPOBAHMS, MOICITUPOBAHUS TTPOTPAMMHOTO 00ec-

MEYEHHUSI, a TAK)KE€ METOIMUECKUN MaTepHall 1o MPEIMETY.



Texymasa CPC

IIpumepHas
TPYA0EMKOCTh, a4

PaboTa ¢ JeKIIMOHHBIM MaTepHalIOM, ¢ y4eOHO! TuTepaTypoit 10
Omnepexarorasi cCaMOCTOsITeNIbHAs padoTa (M3y4eHHe HOBOTO MaTe-

pHuaia 10 ero 3JI0KEHUS Ha 3aHATHSX ) 0

CaMocTosTeTbHOE H3yUEHUE PA3/IEIIOB TUCIIUTUIMHEI 8

BrimonHeHne JoManTHUX 3aJaHUiA, TOMAITHAX KOHTPOJIBHBIX padoT 0

[ToaroroBka k 1ab60paToOpHBEIM paboTaM, K MPAKTUIECKUM H CEMU-

HapCKUM 3aHATHAM 0

[ToaroroBka K KOHTPOJIBHBIM PaboTaM, KOJUIOKBUYMaM 0

Brinonnenue pacueTHo-rpaduuecKux padoT 9

BrimonHeHNEe KypcoBOTO MPOEKTA WIIH KYpCOBOM pabOThI 0

[Touck, n3ydeHne u mpe3eHTanuss HHGopMaIuu Mo 3aJaHHOU TPo-

OJieMe, aHAIN3 HAYYHBIX IMYOJIMKAIIUN 110 3aJJaHHON TeMe

Pabora Hal MeXAMCIUILTUHAPHBIM TPOSKTOM 0

AHanu3 JaHHBIX 10 33JJAHHOHN TEeME, BBITOJIHEHHUE PACUETOB, COCTaB-

JIEHWE CXEM M MOJIEJICH, Ha OCHOBE COOPAHHBIX JTAHHBIX 10
[TonroroBka k 3auery, nudpepeHIIPOBAaHHOMY 3a4€TY, IK3aMEHY 3

HUTOI'O CPC 40




5 YueOHo-MeTOAHYECKOE O0ecreueHne TUCIUIIINHBI

5.1 IlepeyeHb OCHOBHOW W JOIOJIHUTEJbHON JIUTEPATYPbI, HEOOXOAUMOM /1A

OCBOCHHUA NUCHUIIJINHDI

Ne ni/m Ha3Banmne, Onduorpaguyeckoe onucanme K-Bo
IK3. B
ono.1.

OcHoBHas uTeparypa
1 JleonenkoB A. Camoyuntens UML 2 [OnexkTponHslit pecype] / A. JleoHeHKOB, | Heorp.
2010.-576 c.
2 byu I'. Szpik UML. PykoBoncTBo mosb3oBatens [IaeKTpoHHbIH pecype], 2008. | Heorp.
-496 c.
3 Pozentepr . [Ipumenenne 00beKTHOTO MOAETUPOBAHNUS C UCIOJIB30BAHUEM | HEOTD.
UML u ananu3 npeneaeHToB [ DnekTpoHHbIN pecypc], 2007. -160 c.
Anronnoy I'. Cemantudeckuit Be6 [DnexkrpoHHslil pecype], 2016. -240 c. HEorp.
5 Hyxanosa H. M. Teopus 1 mpakTHKa JOTHYECKOr0 IPOrpaMMHUPOBAHUs HA S3bI- | HEOTD.

ke Visual Prolog 7. Yuyebnoe mocobue st By30B [ DiekTpoHHBIN pecype] / H.
N. Lykanosa, T. A. JImutpuena, 2013. -232 c.

6 Mapxkos B.H. CoBpemeHHOE ToTH4YecKoe mporpaMMUpOBaHue Ha si3bike Visual | Heorp.
Prolog 7.5 [Dnextponnsiii pecypc]| / B.H. Mapxkos, 2016. -544 c.

JlononHurenpHas Iureparypa

1 KamennoBa, Mapust CepreeBna. MoenupoBanue 6usHec-nporeccos. B 2 4. | Heorp.
Yacts 1 [DnexkTpoHHBIN pecype] : YUeOHHUK U MTPaKTUKYM i By30B / KameH-
HoBa M. C., Kpoxun B. B., Mamkos U. B., 2021. -282 ¢

2 JHonranoBa, Onera Mropesna. MoaenupoBanne OW3HEC-TIPOIECCOB [DJIEK- | HEOrp.
TPOHHBIN pecypc] : YueOHUK 1 IpakTUKyM Juist By3os / Jlonranosa O. 1., Bu-
HorpanoBa E. B., JlobanoBa A. M. ; mox pen. Jonranosoit O.U., 2020. -289
C

3 Kamennora, Mapus CepreeBna. MonenupoBanue OusHec-mporieccoB. B 2 4. | Heorp.
Yactsb 2 [DnekTpoHHbIH pecypc] : YUueOHHUK U IpakTUKyM 1715 By30B / KameH-
Hosa M. C., Kpoxun B. B., Mamkos U. B., 2021. -228 ¢

4 [IexoBmoB, Oner UBanoBu4 . CTpyKTYpHBIN MOAX0]] K MOACIMPOBAHUIO OU3- | HEOT).
HEeC-TIPoIIeCcCOB [DNEeKTpOHHBIN pecypc] : yued. mocodue / O.U. [llexoBIoB,
20009. -1 5. onrt. auck (CD-ROM)

5.2 IlepeueHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH «UH-

TEPHET», HCITOJIb3YEMbIX IIPH OCBOCHUH TUCHHUIIJINHBI

Ne i/ DJIeKTPOHHBIH ajpec

1 Crpanuna marepayios 1o Kypcy O0beKTHO-OPUEHTUPOBAHHOE JIOTHYECKOE TIPOTPAMMHU-
poBanue”. URL: https://edu.irnok.net/doku.php?id=loop:home

2 Logtalk. URL: https://logtalk.org/




Ne i/ DJIeKTPOHHBIH ajpec

3 About the Unified Modeling Language Specification Version 2.5.1. URL:
https://www.omg.org/spec/UML/2.5.1/About-UML/

4 About the Business Process Model And Notation Specification Version 2.0. URL:
https://www.omg.org/spec/BPMN/2.0/About-BPMN/

5 IDEF0 — Buxunenus. URL: https://ru.wikipedia.org/wiki/IDEF0

6 DBPedia.org OpenLink Virtuoso SPARQL Query Editor. URL:
https://dbpedia.org/sparql

7 SWI-Prolog. URL: https://www.swi-prolog.org/

8 ClioPatria: the SWI-Prolog RDF toolkit. URL: https://cliopatria.swi-prolog.org/home

9 Model Driven Architecture (MDA) | Object Management Group. URL:
https://www.omg.org/mda/

10 [2003.02320v5] Knowledge Graphs. URL: https://arxiv.org/abs/2003.02320v5

6 Kpurepuu oneHUBaHMS M OLIEHOYHbIE MAaTePHAJIbI
6.1 Kpurepun oueHuBaHMS
Jns puctumimabl «OOBEKTHO-OPUEHTHPOBAHHOE JIOTHYECKOE MPOrpaMMHUPO-
BaHuE» (HOPMOIl MPOMEKYTOUHOM aTTecTauuu siBisercs Audd. 3auet. OneHnBaHUE

KadyeCTBa OCBOCHMA AWCHUINIMHBI ITPOHU3BOAUTCA C HCIIOJIb30BAHHCM peﬁTHHFOBOﬁ

CHCTCMBEI.

JAudpepeHunpoBaHHbIN 3a4eT

Ouenka KonunyectBo Onucanue
0a/10B
HeynosnerBopurensHo 0-51 Teopernueckoe cosiepxkaHnue Kypca He OCBOCHO,

HEOOXOMMBbIE TIPAKTHUECKUE HABBIKU U YMEHUS
He c(OPMHUPOBAHBI, BHIITOJTHEHHbIE y4eOHBIE 3a-
JaHUS COoJIepXaT rpyOble OMMOKHU, JOMOJIHU-
TEJIbHAsI CAaMOCTOSITEIbHAsE paboTa HaJ KypcoM
HE TPUBEAET K CYIIECTBEHHOMY IOBBIIICHUIO
Ka4ecTBa BBHIIIOJHEHUS y4eOHBIX 3a/laHHH

Y 10BIIETBOPUTEIILHO 52-67 Teoperndeckoe conepkaHue Kypca OCBOCHO 4a-
CTHUYHO, TPOOEIbI HE HOCAT CYIIECTBEHHOTO Xa-
pakTepa, HEOOXOJUMBbIE MPAKTUYECKHE HaBbI-
KU ¥ yMeHHsI pabOThl C OCBOCHHBIM MaTepua-
JIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBITUHCTBO
NpeyCMOTPEHHBIX MpOrpaMMoi Y4eOHBIX 3aa-
HUM BBINIOJHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX
3aJIaHUK COZIEPKAT OIUOKH




Xoporio

68 — 84

Teopernueckoe coaepkaHue Kypca OCBOEHO
HOJHOCTBIO, 6€3 Po0eIoB, HEKOTOPHIE MPAKTH-
YeCKHEe HaBbIKM M YMEHHs C(HOPMHPOBAHBI HEJO-
CTaTOYHO, BCE NMPEAYCMOTPEHHBIE IPOrPaMMO
yueOHbIe 3a/laHUs BBINIOJIHEHBI, Ka4eCTBO BbI-
IIOJIHEHUSI HU OJIHOTO U3 HUX HE OLIEHEHO MHU-
HUMAaJIbHBIM YHCIIOM 0ajlIoB, HEKOTOPBIE BUIBI
3aJJaHH BBITOJIHEHBI C OIIMOKaMH

OTIN4YHO

85-100

Teoperndeckoe conepkaHue Kypca OCBOCHO
HOJTHOCTBIO, 0€3 MPoOenoB, HEOOXOIMMBbIE TpaK-
TUYECKHE HAaBBIKU U YMEHHUS C(HOPMHUPOBAHBI,
BCE IMPENYyCMOTPEHHBIE MPOrpaMMon y4yeOHbIE
3aJaHus BBIIIOJIHEHBI, KAYCCTBO UX BBIIIOJIHCHUA
OIICHEHO KOJIUYECTBOM OaJlIOB, OJIM3KUM K MaK-
CUMaJIbLHOMY




Oco0eHHocTH HOMyCKA

JIns momycka He0O0XO0IUMO TOJIYYUTh OIICHKY HE MEeHee ~yJI0OBJIETBOPUTEILHO”
10 BCEM KOHTPOJBHBIM TOYKaM (JabopaTopHbIe pabOThl), a TAKKE BBIMOJIHUTH U 3a-

IIUTUTh UHIUBUIYIBHOE 3a/IlaHHE.

6.2 OueHoYHbIe MAaTEPHUAJIbI JJIS1 MPOBEeHUsI TEKYIIero KOHTPOJISAA U MpoMe-

JKYTOYHOI aTTecTAlMU 00yUYAIOIIMXCS MO0 TUCHUIIMHE

IIpumepHbie Bonpochl K aud@.3auery

Ne ni/m Onucanue
1 Wepapxuu HacnenoBanus B s3bike Logtalk.
2 [TapameTpusupoBaHHble 00BEKTHI, CHOCOOBI 3a/1aHUSI U METOJMKA UCTIOIb30BAHMUS.
3 Kareropum Logtalk, MexaHu3Mbl HaclieIOBaHUS U KOMITO3UITMOHHOTO MPOTPaMMHUPOBa-
HUSL.

KommonentHoe npoektupoBanue B Logtalk. TectupoBanne KOMIOHEHT.

5 ApXHTEKTYypa, OCHOBaHHAs Ha MOJICIIMPOBAHNY, KaK MOAXOA K IMOPOXKIAIOLIEMY ITPOrpaM-
MUPOBAHUIO.

6 Jlornueckoe mporpaMMupoOBaHHUE KaK HAIPABICHUE HCKYCCTBEHHOTO MHTEIIJIEKTA.

7 MeToapl BU3yaJIbHOTO MOJIEIMPOBAHUS H3yd4aeMOro 00bEKTa U MPEAMETHOM 00JIaCTH.
IIpuBecTr mpuMepsl HOTALUN.

8 O6mras cTpykTypa popMaabHOTO MpecTaBiIeHus OHTO0THi. T-u A-BoX-bI.

9 dowmatsl XpaHeHus rpadoB 3HAHUIA.

10 HNHcTpyMeTapuii OHTOJIOTHYECKOTO MOIeIUpoBaHusl. OCHOBHbBIEC TPUHIIUIIBI TPOSKTUPO-

BaHUS KOHBEPTOPOB MOjiejel B rpad 3HaHUH.

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPUAIIOB ISl TPOBEPKU CPOp-
MHUPOBAaHHOCTH KOMMETEHIIMH (MHIUKATOpa KOMIIETEHIIMH) Pa3MEIlEH B 3aKPhITON

YacTH MO aJpecy, yKa3aHHOMY B 1I. 5.3



6.3 I'padux Texkymero KOHTpPoOJsl yCHeBaeMOCTH

Henenn TeMBI 3aHATHIA Bua xonTposs

1 MexaHnu3Mbl U1 METOAUKU 00BEKTHO-OPUEHTUPOBAHHOTO JIOTHU-

2 YECKOI'0 MPOrpaMMHUPOBAHUS

3

4 Otuer o 1ab. pabote
5 Metoauku 00pabOTKU TaHHBIX 0a3 JaHHBIX U rpadoB 3HAHUN

6

7

8 Oruer o ab. pabote
9 JleckpunTUBHBIE MOAXOAbI K MOPOXKIAIOIIEMY MPOrPaAMMHPO-

10 BaHUIO

11

12 Otuer no 1a6. pabote
13 JlecKpunTUBHBIE MOAXObI K TOPOKIAIOIIEMY MPOTrPaMMHUPO-

14 BaHUIO

15

16 naA3/ UAPT3 / NUAP3

6.4 Meroauka TeKylero KOHTpPOJIst

Ha JleKuMOHHBIX 3aHATHAX TEKYIIHI KOHTPOJb BKIIOYAET B c€0s KOHTPOJIb
nocemaemMoctu (He meHee 80 % 3aHATHIN), MO pe3yJpTaTaM KOTOPOTO CTYAECHT IOJIy-

YaeT JOMycK Ha Au(depeHIUPOBAHHbBIN 3a4eT.

Ha naGopaTopHbix padoTax (3aHATHAX) TEKYLIUH KOHTPOJIb BKIIFOYAET B CeE-
0s1 KOHTpoJb nocenaeMoctu (He MeHee 80 % 3aHsATHIl), a TaKXKe BBIIIOJIHEHUE BCEX
1a00paTOpHBIX pabOT HA OLEHKY MUHUMYM ‘‘ynoBiIeTBOpUTENbHO . [lo pe3ynpraTam
71a00paTOpHBIX PadOT (IPEACTaBICHNUE U 3allUTa B BUAE JTUCKYCCHM C IPENoaaBaTe-

JIeM) CTYJEHT TIOJIy4aeT MOMycK Ha AuddepeHITMpPOBAaHHBIN 3a4eT.

Otuert 1o naboparopHoit padote nomKkeH ObITh cocTarieH mo 'OCT-7.32-2017
(Cucmema cmanoapmog no ungopmayuu, OUOIUOMEUHOMY U U30AMETbCKOMY Oely
"Omuem o HayyHo-ucciredosamenvbckou pabome”. Cmpykmypa u npasuia oghopm-

Jienust), 6€3 aHHOTALMK M JIMCTA UCTIOTHUTENEH, U BKIIIOYATh CICIYIOIINE Pa3/aebl:

1. TUTYABHBIN TUCT C yKa3aHUEM HOMEpPA U BapuaHTa J1abopaTOpHOM paldOThI,



®.1.0. aBTopa, ®.M1.0. npenogaBarens, MPUHUMAIOIIETO JTaOOPAaTOPHYIO padoTy.
2. COOEPXXAHME (1 ctp).

3. BBEJIEHUE c yka3anuem menu, 3amad u TpeOOBaHUI (KOMMUPYETCS U3 Me-

TOANYECKUX MATEPUAIIOB).

4. I'nmaBa 1 PEAJIM3ALIUS, B KOTOpO# NPEACTaBISIIOTCS Pe3yNbTaThl padOTHI
B JI0Ka3aTeIbHOUW (popMe, MPOrpaMMHBIN KOJA MPEICTaBISETCS BMECTE ¢ KOMMEHTa-

PUAMU IIPSAMO B TCKCTC I'JIaBbI.

5. I'maBa 2 TECTUPOBAHMUE, B KOTOpOI ONUCHIBAETCS METOAMKA U TIJIaH Te-

CTUPOBAHMSI, JEMOHCTPUPYIOTCS PE3YIBTATHI TECTOB.

6. BAKJIKOUEHUE, B koTOpOM AenaeTcst BBIBOJ O poAeIaHHON padoTe, a Tak-

K€ BO3MOXHBIE ITYTH yJIyUIlIEHUs pe3yJIbTaTa.

7. CIIMCOK HCITOJIb3OBAHHBIX NCTOYHUKOB, odpopmiennsiii mo 'OCT
P 7.0.100-2018 (Cucmema cmarnoapmos no ungopmayuu, 6ubOIUOMEUHOM) U U3-
damenvckomy oeny ~bubnuoepaguueckasn zanuce. bubnuoepaguueckoe onucanue’”.

Obwue mpebosanus u npasuila cOCMAageHus).

KoHTposb camocToATeNnsHOM pabOThl CTYJEHTOB OCYIIECTBISCTCS MPH MTOMO-
M TIOJITOTOBKM YaCTH UTOTOBOTO OTYETAa O MPOJEIaHHOW paboTe M0 MHANBUIYAIh-
HOMY 33JaHUIO0 B KOHLE KaXKI0ro Mecsaua. B koHue cemectpa CTYIEHT 3alllAILAET
MOJIyYeHHbIE PE3YJIbTaThl B BUJE JAOKIaAa (5-7 MUHYT) C OOCYXIEHUEM B TpyIIIE.
[IpencraBienre TOCTUTHYTHIX PE3yIbTaTOB Ha KOH(GEPEHIMU U MyOIUKALMs CTaThU

B xxypHane PUHII u Beime gob6apmnset mo 10 6ajioB K KTOrOBOM OIICHKE.

WToToBBIN OTYET MO MHAWBUAYATHLHOMY 33JIaHUIO JIOJDKEH OBITH COCTABIICH TIO
['OCT-7.32-2017 (Cucmema cmanoapmos no unghopmayuu, OUOGIUOMEUHOMY U U3-
oamenvckomy oeny “Omuem 0 HayyHo-ucciredosamenbckou pabome”. Cmpykmypa
u npasuia ogopmienus), 63 aHHOTAIIMK U JINCTA UCIIOJHUTENCH, U BKJIIOYATh Clie-

JYIOIINE Pa3/ieibl:

1. TuTynbHBIA JUCT C yKa3aHUEM TEMbl MHAMBUAYyadbHOrO 3ananus, @.J1.0.



aBTopa, ©.1.0. npenoaasaTensi, IPUHUMAIOIIETO HHIUBUAYAIbHOE 3aJaHHE.
2. COAEPXXAHUE (1 ctp).

3. BBEJEHUE c onmcanuem nmpeaMeTHO# 001acT, 00BEKTA UCCIICIOBAHUS U
IpeIMETa WCCIICOBAHMUS, C YKa3aHUEM €M, 3a7a4 ¥ TPeOOBAaHUN K WHIAWBUAYaAJIh-

HOMY 3aJaHHIO.

4. I'naBa 1 TEOPHSI, B KOTOpO# NpeACTABISIIOTCS PE3yJIbTaThl, UMEIOIIUE TE€O-
PETUYECKYI0 3HAUYMMOCTB: PEIICHHs] O0IIero xapakrepa, GopMaibHbIE MOJEIH, 00-
30p JIUTEpaTyphl, MPOCKTUPOBAHKE WHPOPMAITUOHHBIX 00BEKTOB, KPAaTKOE OMHCAHUE

UHCTPYMEHTAPHS.

5. T'nmaBa 2 PEAJIM3ALIMS, B KOTOpOU MPeNCTABISAIOTCS Pe3yJbTaThl PabOTHI,
UMEIOIINE MPAKTUYECKUI XapakTep; MporpaMMHBbIN Ko nomemaercs B [Ipunoxenue
1. B Tekcte rnaBbl MOKAa3bIBAIOTCS TOJBKO MPUMEPHI UCXOJIHOTO KOJIa, IEMOHCTPUPY-

e pcain3alnnto NJCHu.

6. I'maBa 3 TECTHPOBAHUE, B KOTOpO! ONUCHIBAETCS METOJAMKA U IIAH Te-

CTUPOBAaHUA, ACMOHCTPUPYIOTCA PE3YIILTATEI TCCTOB.

7. 3BAKJIFOYEHUE, B koTOpOM JemaeTcst BEIBOJ O MPOACIaHHOM padoTe, a Tak-

7K€ BOBMOJKHBIC ITYTH YJIYHYIOCHUA PC3yJIbTAaTaA.

8. CIIMCOK HCTIOJIb3OBAHHBIX NCTOYHUKOB, odopmiennstit mo 'OCT
P 7.0.100-2018 (Cucmema cmanoapmos no unghopmayuu, Oubauome4HoMy u us-
damenvckomy oeny ~bubnuoepaguueckasn zanuce. bubnuoepaguueckoe onucanue’”.

Obwue mpebosanus u npasuila coOCMAaBeHus).
9. IIPUJIOXKEHME 1 ITIPOIPAMMHBIN KO/

Ouenka ’ya0BJIETBOPUTEILHO 33 WHAMBUYAJIbHOE JOMAIIHEE 3aJlaHuE CTa-
BUTCS TIpH BbinoHeHUU TpeboBanus 1 (CIIpencraBuTh cucteMy Mojele npeaMeT-

HOI obOsacTu’”).

OreHka ”’XopoInio” cTaBUTCs npu BeinmojgHeHun TpedoBanwmii 1 u 2 (CTIpeacras-



JICHHE OMHCAHUs 1IeJIEBOM MPOrpaMMHOM W/WiK annapaTHOU TaTopMbl sl peau-

3aIliU 11eJIeBBIX HHPOPMAITMOHHBIX O0OBEKTOB”).

OrneHka “OTJIMYHO” CTaBUTCS NMpU BhIMOJHEeHUH TpebGoBanmii 1-3 (“Peanuzo-
BaTh MpOLEAypy TpaHCHOpPMAITMN MCXOMHOW CHCTEMBI MOJEJEH B IieneBbie UH(OP-

MaIlMOHHBIE OOBEKTHI ).



7 Onncanue HHGPOPMANMOHHBIX TEXHOJOTMA U MATEPUATBHO-TEXHHUYECKO 0a3bl

Tun 3anaTuii

Tun nomeneHu st

TpeboBanus k

TpebdoBanus K

CTYACHTOB, pabouee MecTo
npenoaaBarcjid, KOMIIbIO-
TEp W TPOEKTOpP, MEJIOBas
WIIM MapKepHasi I0CKa.

TMOMEIEeHH 0 NMPOrpaMMHOMY
o0ecneYeHUu10
Jlexusa Jlexumonnast ayauto- | KommuectBo mocamounsix | 1) Linux, mnoa-
pust MECT CTYJIEHTOB — B COOT- | JE€P>KHBAIOLIUN
BETCTBHU C KOJHYECTBOM | 64-OUTHBIN

PEKUM HCITOJTHE-
HUS;

2) Windows 7 u
BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC.

Jlaboparopusie pado-
ThI

JlaGopaTtopust

KomnnuectBo ocaaou-
HBEIX MECT, OCHAI[EHHBIX
KOMITbIOTEPAMU HJIH HOYT-
OykamMH — B COOTBETCTBUU
C KOHTHHTEHTOM, , pabouee

MECTO npernoaaBaTels,
KOMIIBIOTED WJIM  HOYT-
OyK, TPOEKTOp, DIKpaH,

MapKepHas J0CKa.

1) Linux, mnoa-
JEPKUBAIOLLIAMN
64-OUTHBIN
PEKHUM HCIIOJIHE-
HUS;

2) Windows 7 u
BBIILIE;

2) Microsoft
Office 2007 wu

BBIIIC.

CamocTosiTenbHas pa-
6ota

ITomemenue mia ca-
MOCTOSITEIILHON pabo-
Ta

JlomkHO OBITH OCHAIIICHO
KOMIIBIOTEPHOM TEXHUKOU
C BO3MOXKHOCTBIO IOJIKITIO-
yeHus K cetu «HTepHeT»,
c obecrieyeHneM AOCTyIa
B DJIEKTPOHHYIO MH(pOpMa-
[IMOHHO-00Pa30BaTEIHHYIO
Cpeay YHUBEpPCHUTETA.

1) Linux, mnoa-
JIEPKUBAIOLLIAI
64-OuTHBIA  pe-
KM HUCTIOTHEHUS
WIH
Windows
BBIILIE;
2) Microsoft
Office 2007 wu

BBIIIC.

7 mn




8 Ananranus padoyeit mporpamMmmsl s Jul ¢ OB3

AnantupoBaHHas mporpaMmma pas3palaTbhIBA€TCs MPU HAJIMYUU 3aSBIICHUS CO
CTOPOHBI OOy4Jaromerocs (poauTeNnel, 3aKOHHBIX MPEICTABUTENCH) U MEIUITUTHCKAX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJOT0-MEIUKO-TIeIarorn4ecKon Komuccun). Jis
WHBAJIMJIOB aJanTUPOBaHHAs 00pa3oBaTeNIbHAs TporpaMma pa3padaThIBaeTCs B COOT-

BETCTBUU C MHJIWBUyabHOM MpOrpaMMoin peaOuInTalnH.



