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1. OEJHU U 3AJAYN OCBOEHUA JTUCHIUIIJINHBI:
Hesn ocBoeHNs AUCHMIINHBL: pOopMUpOBaHUE OOIIEKYIBTYPHBIX U
npoeCCHOHATBHBIX KOMIIETEHINH, HEOOXOIUMBIX JUIs peai3aii HHPOPMALUOHHO-
AQHAJIMTUYECKON U HAYYHO-UCCIENOBATEIbCKON ASSITENbHOCTH
3agaun  ocBOeHMsI  JHCHMIUIMHBI:  TpuoOpeTeHHe B paMKaX  OCBOCHHUS

NMPEAYCMOTPEHHOTO  KYPCOM  3aHATUH  CJEAYKOLIMX 3HAHWM, YMEHUH U  HaBBIKOB,
XapPaKTEPU3YIOIIHUX ONPENeNEHHbIH YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIMH (CM. oapoOHee

n.3):

— cdopMUpOBaTh CUCTEMHOE 0a30BOE MPENCTABICHIE, IEPBUYHbIC 3HAHUS, YMEHHUS
Y HaBBIKK CTYJEHTOB MO OCHOBAM IPEICTABIICHHSI 3HAHUI.

— IaTh OOIIHe MPenCTaBIEH s O MPHKIAIHBIX CHCTEMAX U3BIICUEHUS U
MPEACTABJICHUS 3HAHUI.

— TMOATOTOBHUTH CTYAEHTOB K MPUMEHEHUIO KOHIIETIIMIA MTPeICTaBICH s 3HAHUIT B
nanpHeHemM 00yu4eHHH 1 Ha TPAKTHKE.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:
JucuuminHa «OKCINEepTHbIE CUCTEMbl» OTHOCHUTCS K YUCIY AUCLUILUIMH BapHUaTUBHOM

yactu 65oka b1.B.O/1.7, npenHasHaue€HHOTO Ui CTYIEHTOB, OOYHYAIOLIUXCSI TIO HATIPABJICHUIO!
09.03.02 «MHpOpMAITIOHHBIE CHCTEMBI H TEXHOJIOTHID.

I[.]'If[ YCHICUIHOTO HU3YyYCHUA AUCITUITIINHBI HGO6XOI[I/IMBI 3HaHUA u YMCHUA,

nprOOpeTEHHBIE B pe3ysibTaTe OCBOEHHsS KypcoB «ba3bl maHHBIX U XpaHeHHe UHDOPMAIUIY,
«JluckpeTHas MaTeMaTHKa B MaTeMaTuyeckas Jorukay, « MHpopmaTika U mporpaMMHUpOBaAHUE»
«HHTENIeKTyaIbHbIE CUCTEMBI U TEXHOJIOTHI» W TMOJIHOCTHIO WJIH YaCTHYHO CHOPMHUPOBAHHBIC
kommerernnuu OIIK-6, T1IK-2, a umeHHO:

3HATD:
O HEUETKOCTH 3HaHUM, ee NPUpPOJe U Pa3HOBUAHOCTSIX,
OCHOBHBIE MOJIeJIeH HEHPOHHBIX CeTeH, METOIbI U aJITOPUTMOB UX OOyUYEeHHH,
npobyieMax ¥ OCHOBHBIX METOJaX MPEACTaBICHUS 1 00pabOTKH 3HAHUH,
O TIMOJAXOJaxX K TMOCTPOEHUID MHTEJUIEKTyaJlbHbIX CHCT€M — JIOTUYECKOM U
HEHPOKNOEPHETUIECKOM, 3BOJIFOLIIOHHOM,
STanbl MOCTPOEHUSI SKCIIEPTHBIX CUCTEM,
sI3bIKaxX MPOrpaMMUPOBAHMS UCKYCCTBEHHOTO MHTEJIEKTA,
O MPUHLUIAX UCIOJb30BAHUS T€HETUYECKUX aJITOPUTMOB,
MOHTHSI FEHETUUECKUX aJITOPUTMOB,
O CTPYKTYPY 3KCIIEPTHBIX CHCTEM M UX aPXUTEKTYPHBIE OCOOCHHOCTEH B 3aBUCHIMOCTH OT
0COOEHHOCTEH perraeMoi 3aaa4mu,
0 mpobnemax u crnocodax nmocTpoeHus1 HEHPOHHBIX CETEH,
yMeTh:
OPUEHTUPOBATHCS B PA3JIUYHBIX TUIIAX UHTEJUIEKTYaJIbHBIX CUCTEM,
OPUEHTUPOBATHCS B PA3JIUYHBIX METOAAX MPECTaBICHUsI 3HAHUI,
CTaBUTb 3a4ady IIOCTPOCHHUS HKCHEPTHOW CHCTEMBl [UIA PEIICHUS 3aJadd  BBIOOpa
BAapPHAHTOB B MJIOXO (OpMaTU3yeMOoi peaMeTHOM 00J1acTH,
BJIAJETh:
METOIaMH NPeACTaBIeHNUsI U 00paboTKH 3HAHUH,
HaBbIKAMU (popManm3anMy 3HAHUH OKCHEPTOB C NPUMEHEHHEM pPAa3JIMYHBIX METOJIOB
MpeICTaBJICHMsI 3HAHUIA,
HaBBIKAMHU Pa3pabOTKH MPOAYKIIMOHHBIE 0a3bl 3HAHUH IS pEIIeHuUs 3aa4 3aa4H BbIOopa
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BApPHAHTOB B IUIOXO (hopMaTH3yeMOl peMeTHOH 00NacTy,

HaBBIKAMHU pa3pabOTKH OHTOJIOTHH;

HAaBBIKAMU JIOTHYECKOTO IPOrpaMMHUPOBAHUS,

HABBIKAMH MCIOJIb30BAHUSI HEHPOHHBIX CETEH, SBOJOLMOHHBIX METOJOB;
HABBIKAMH HEYETKOIO MOAEIUPOBAHUS.

OCHOBHBIE TOJIOKEHUS AUCHUILIMHBI HCIIOJIB3YKOTCA B HaHbHefILHeM npu U3y4YCHUU
AUCITUITIINHBI ((HpeI[I[I/IHJ'IOMHaﬂ MPAKTUKAY .

3. HEPEYEHD IIIAHUPYEMBIX PE3YJIBTATOB OBYYEHUWAA 110

JUCIUIVIMHE (MOAYJI10), COOTHECEHHBIX C

ILTAHUPYEMBIMH PE3YJIbTATAMHN OCBOEHHA OCHOBHOM
MMPOPECCHOHAJIBHOU OBPA30OBATEJBHOU MPOTPAMMABI

Koa u nanmenoBanne

IepeueHs MIAHNPYEMBIX PE3VJILTATOB 00YXCHHS 110 THCHHTINHE (MOAYJIIO),

pea.rlmyeMoﬁ COOTHCCCHHLIX ¢ HHANKATOPAMH JOCTH/KCHUAS KOMHeTeHHI/Iﬁ
KOMIICTCHINH
OITK-2 3HaTh:
Crnocoben HCIIONB30BATh | OCHOBHBIC WJICH M MOJCTH TIPCACTABJICHMS 3HAHHH, AJITOPUTMOB BBIBOJA Ha 0aze
COBPEMECHHBIC 3HAHHUM,
HH(POPMAIHOHHBIC TCOPCTHUICCKUC OCHOBBI MOCTPOCHHUS 0a3 3HAHUH H HKCIICPTHBIX CHCTCM;
TCXHOJOIHH " | KAK NPUMCHATh UX AJIA PCHICHUA MPAKTHYUCCKHX 3a4aY, UMCTh HABBIKH pa60T1>1 B

MPOTPAMMHBIC CPEIACTBA, B

OKCHCPTHBIX CUCTEMAX, CUCTEMAX MPEACTABICHUA 3HAHHH.

TOM 4HCJIC OTCUECTBEHHOIO | YMETb:

NPOM3BOACTBA, TIPH | M3BICKATh, CTPYKTYPHPOBATh, (OPMANM3OBBIBATH W KOJUPOBATH 3HAHUI O

pCLICHAN 3a7a4 | MpeaMETHOH 00IacTH,

mpo(heCCHOHATTEHOH Baaxers:

ACATCIbHOCTH TGpMHHOJ’IOFHGfI, HpI/IMeH}IeMOfI B o0Omactu NPCACTABIICHUA 3HaHHI>'I, OKCHCPTHBIX
CHCTEM;
MCTOOJAMH BBIBOAA HA OCHOBC 3HaHHI>'I,

OIIK-6 3HaTh:

CrnocobeH  pa3pabaTeIBaTh | COCTaB KOMAHIBI Pa3pabOTUMKOB 3KCIEPTHBIX CHCTEM,

AITOPUTMBI H IPOIPAMMBL, | YMETh:

TPUTOTHEIC IS
MPAKTHICCKOTO TPUMCHCHHS
B obOmactu
HH(OPMAIHOHHBIX CHCTEM H
TCXHOJIOT HH

BAPHAHTHI IOCTPOCHUA CTPYKTYPBI KCIIEPTHBIX CHCTEM;

MIAHKPOBATh PabOTy MO dTamaM Pa3pabOTKH DKCIEPTHBIX CHCTEM (KOTHHTOJIOTA,
JKCIIEPTA, MPOrPAMMHUCTA);

Baaners:

HH(POPMAIMOHHBIMH ~ CPCACTBAMH ONHCAHHA OHTOJIOTHH, CTPYKTYPHPOBAHHA
3HAHHH, pa3paboTku 0a3 3HAHUHA, 000TOUKAMH IKCIICPTHBIX CHCTCM;
paspadaTsBaTh 0a3bl 3HAHHI, OHTOJIOTHH, 3KCIICPTHBIC CHCTCMBL,

OCHOBaMH s13bIKa Prolog;

HABBIKAMH HCIIOTB30BAHHA 000I0UCK 3KCIIEPTHBIX cucTeM, Hanmpuvep, CLIPS;
HABBIKAMH MOPAKTHYCCKOW pPa0OThl MO W3BICUCHHIO, CTPYKTYPHPOBAHUIO U
(opManm3anuy HKCTICPTHBIX 3HAHUH, IPOCKTHPOBAHUSA B PAa3pabOTKH SKCIIEPTHBIX
CHUCTCM. HHCTPYMCHTAMH COCTABJICHI IJIAHOB,

IIK-1

Crnocoben TIPOBOIHTH
MPSIMPOCKTHOS
00CIeI0BaHUC 00BCKTa
ABTOMATH3AIMH, CHCTCMHBIH
aHAIIN3 MPEAMETHON
obmacTd, aHATM3 HAYYHO-

TEXHHUECKOW WH(opMannm,
OTEYECTBEHHOTO H
3apyOCKHOTO  OmBITA MO
TEMATHKE HCCICAOBAHMS

3HarTn:

MCTOABI PAOOTHI C SKCICPTAMH IO W3BJICUCHHIO 3HAHUIA,

SI3BIKH OMTUCAHHS 3HAHHIM,

THIIOJIOTHIO 3KCTIEPTOB M KOTHUTOJIOTOB,

YmMmern:

TMPUMCHATH METOIBI paOOTHI C PA3THIHBIMH THIIAMH JKCIICPTOB,
IIAHAPOBATH 3TANEI Pa3padOTKH 3KCIICPTHOH CHCTCMBL,
TMPUMEHATh METO/IbI INIAHUPOBAHUSA CBOCH ACATENBHOCTH,
Baajgern:

HABBIKAMHU MOCTPOCHUS AuarpaMMsl ['aHTa,

®opma
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4.1. O6beM AUCUUILIHHBI B 3a4éTHBIX eJMHUIIAX (BCero): S
4.2. O6beM JUCUHUILIHHBI 10 BUAAM y4eOHOH padoThl (B yacax)

®opma oOydyeHus: ouHas

Bun yueOHoit paGoTbl

Kosauuyectso uacos (popma obyueHust ouHas)

Bcero no niany

B T1.4. no cemecTpam

8

1 2 3
KonraktHast paboTta 00y4arommxcs ¢ 84 84
NPENoIaBaTeNIeM B COOTBETCTBUH C
VYII
AyIIUTOpHBIE 3aHATUS: 84 84
JICKLIUU 28 28
CeMuHape! U IPaKTUUECKUE 3aHATUS 28 28
Jlaboparoprbie paboOTHI, 28 28
MPAKTUKYMBI
CamocrosiTenbHas paboTa 60 60

@opma TeKyLIEero KOHTPOJIS 3HAHUN
U

TECTUPOBAHUEC, KOHTDP.
PaboTa (pemenue 3aau4)

TECTUPOBAHUEC, KOHTDP.
PaboTa (pemenue 3aau4)

KOHTPOJIA 36 36
CaMOCTOSITEIbHOM PadOThI

Kypcosas pabora KypcoBas KypcoBas
Buae! npomMexyTOYHON aTTecTaluu DK3aMEH DK3aMEH
(3K3ameH, 3a4er)

Bcero wacos no nucLuIinHe 180 180

®opma oOydyeHus: 3a04Hast

Bun yueOHoit paGoTbl

KosnuecTBo yacos (popma o0yueHus1 3a04Hast)

Bcero no niany

B T1.4. no Kypcam

5

1 2 3
KonraktHast paboTta 00y4arommxcs ¢ 30 84
npenojaBaTesieM B COOTBETCTBUU C
VYII
AyIUTOpHBIE 3aHATHUS! 30 84
JICKIIUU 12 28
CeMuHape! U NPaKTHUECKUE 3aHSTHS 10 28
Jlaboparoprbie paboOTHI, 8 28
PAKTUKYMBI
CamocrosiTenbHas paboTa 141 60

@opma TeKyLIEero KOHTPOJIS 3HAHUN
U

TECTUPOBAHUEC, KOHTDP.
PaboTa (pewmenue 3amxaq) 9

TECTUPOBAHUEC, KOHTDP.
PaboTa (pemenue 3aau4)

KOHTPOJIA 9
CaMOCTOSITEILHOM PadOTHI

Kypcosas pabora KypcoBas KypcoBas
Buae! npomMexyTOYHON aTTecTaluu DK3aMEH DK3aMEH
(9K3aMeH, 3a4er)

Bcero 4acos no fucLuIinHe 180 180

®opma
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4.3. Coaep:xkaHue TUCHUIIMHBI (MoayJisi.) PacnipeaesieHue 4acoB no remaM U BUIAAM
y4eOHoil padoThbI:

®opma oOydyeHus: o4yHas

Buap! yueOHbIX 3aHSITHIT ®Dopma
AyaAHTOPHBIE 3aHATHS 3aus TEKYIero
ia B | CamocTo
HazBanue IMpakTHue JElEngan KOHTPOJIs1
Bcero pHbIE HHTep SITEJIb 3HAHMI
pasaesioB H TeM cKHe
Jlexknun padoThI, AKTHB Has
3aHATHS, -
NPAKTHKY HO#l pabota
CEMHHAPBbI
MBI dpopme
1 2 3 4 5 6 7
1. Uctopuueckas 14 3 - - - 7 TECTUPOBA
CIIpaBKa. HUE
2. Ilonsatue 14 3 - - - 7 TECTUPOBA
SKCIEPTHOMU HUE
CHUCTEMBI, UX
KJIacCHU(pUKALIHISL.
3. Metoanl 18 3 4 - - 7 TECTUPOBA
W3BJICUEHHUS HUE
3HAHUN
4. Metonml 18 3 4 - - 7 TECTUPOBA
CTPYKTYPHUPOBaH HUE
Yisl 3HaHWUI
5. Metonbl 22 4 5 - - 8 IIposepka
dbopmanuzanuu pereHus
3HAHUU 3a1a4
6. Metoasl 36 4 5 14 14 8 IIposepka
BBIBOJIbI Ha peLeHns
OCHOBE 3HaHHM 3a7a4
7. 36 4 5 14 14 8 IIposepka
IIponykunoHHbIe peLeHns
SKCIEPTHBIE 3aaa4
CHUCTEMBI
8. Metonsl Data 22 4 5 - - 8 IIposepka
Mining amnst peleHus
W3BJICUEHHUS 3aaa4
3HAHUN
Hroro 180 28 28 28 28* 60 36
®opma oOydyeHus: 3a04Hast
Buap! yueOHbIX 3aHSITHIT ®Dopma
AyanTOpHBIE 3aHSITHS 3ans TEeKyLlIero
ia B | CamocTo
Haseanue IpakTHye HETapae Ry
Bcero pHbIE HHTep SITEJIb 3HAHMI
pasaesioB H TeM cKHe
Jlekuuu padoThI, AKTHB Has
3aHATHS, -
NPAKTHKY HO#l pabota
CEMHHAPBbI
MBI dpopme
1 2 3 4 5 6 7
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1. Uctopuueckas 14 1 - - - 17 TECTUPOBA
CIIPaBKa. HHUE
2. Ilonsatue 14 1 - - - 17 TECTUPOBA
SKCIEPTHOU HHUE
CUCTEMBI, UX
KJIaCCHU(UKALIHISL.
3. Metonnl 18 1 1 - - 17 TECTUPOBA
WU3BJICYECHUS HHUE
3HAHUH
4. Metonnl 18 2 1 - - 17 TECTUPOBA
CTPYKTYPHUPOBaH HHUE
WS 3HAHUH
5. Metonsl 22 2 2 - - 17 IIposepka
dbopmanuzanuu perneHust
3HAHUH 3a7a4
6. Metoasl 36 2 2 4 4 17 IIposepka
BBIBOJIbI Ha peleHust
OCHOBE 3HaHUM 3amad
7. 36 1 2 4 4 19 IIposepka
IIponykunoHHbie peleHust
S3KCHEPTHBIE 3a7a4
CUCTEMBI
8. Metonsl Data 22 2 2 - - 20 IIposepka
Mining anst peleHus
WU3BJICYECHUS 3a7a4
3HAHUH
Hroro 180 12 10 8 8* 141 9

5.COJIEP’)KAHUE TUCIHAJINHBI (MOYJIS)

Tema 1. UcToprueckas cnpaBka.

Knaccuueckue oskcneptHbie cuctembl:  META-DENDRAL, MYCIN-EMYCIN-
TEIREIAS-PUFF-NEOMY CIN, PROSPECTOR-KAS. CoBpemMeHHbIE 3KCIEPTHBIE CHUCTEMBbI:
G2 (Gensym, CIIIA), RTWorks (Talarian, CIIIA), COMDALE/C (Comdale Techn, Kanana),
COGSYS (SC, CHIA), ILOG Rules (ILOG, ®@panuus), Watson (IBM, CIIIA). 3apyOesxnbie u
poccuiickie uccienoBaTend B 00JacTH MPEACTABICHHS 3HAHUH U TIOCTPOCHUS SKCIEPTHBIX
CUCTEM.

Tema 2. IlonsiTHE IKCIIEPTHOH CHCTEMBI, HX KJacCHpUKaLus.

IToHsiTHE 3KCIIEPTHON CHUCTEMBI, €€ CTPYKTYpa, KIacCU(UKALMS SKCIEPTHBIX CHUCTEM,
Ha3HauY€HHUe, OCHOBHBIC TUIIBI MOJib30oBaTeNe. CHCTeMbl i pa3padOTKU SKCHEPTHBIX CHCTEM,
000JIOYKH 3KCIIEPTHBIX CHCTEM. JTaIlbl MPOTOTHUITHPOBAHHUS SKCIIEPTHOIN CHCTEMBL.

Tema 3. MeToab! H3B/Ie4eHUS 3HAHUM.

Uctounukun mnonyueHust 3HaHud. llpomecc W3BIE€UEHHs, OCHOBHBIE IPOOJIEMBI
U3BJICUCHHS] 3HAHWNA. ACHEKTbl U3BJICUCHHMs] 3HAaHUW. Tumbel 3KcnepTroB. MeToasl:
TEKCTOJIOTHYECKHE M KOMMYHHUKAIOHHBIE (aKTHBHbIE U TIACCHUBHBIC), - UX KJIACCU(UKALMS,
00J1acTh NPUMEHEHHS, TOCTOMHCTBA M HEOCTATKU.

Tema 4. MeToaBI CTPYKTYPHPOBAHUSA 3HAHUM.

Ilone 3nanmit. Ilpouecc cTpykTypupoBaHus 3HaHUN. lloaxonmbl kK CTPYKTYpPHUPOBAHUIO
3HAHUN: CTPYKTYPHBIH, OOBEKTHBINH, OOBEKTHO-CTPYKTYpPHBIH, OHTOJIOTHUECKU. MeToabl
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CTPYKTYpUPOBaHUS 3HAHHWH, WX Kiaccupukamus, oOIacTb NPUMEHEHHs, IOCTOWHCTBA U
HEJOCTATKU.

Tema S. MeToas! ¢popmManu3anuu 3HAHUM.

Mopnenu mnpencTaBieHUs] 3HAHWM, OMNpenesieHue, KiIacCU(pHUKauus, IOCTOUHCTBA H
HenoctaTku. IlpomyknmoHHas, cereBas, ¢peliMoBas Mozaenu. BeposTHOCTHbIE MOAETH.
OmnTonoruu.

Tema 6. MeToabI BLIBOABI HA OCHOBE 3HAHUM.

Knaccuukanms MeTonos, UX NPUMEHEHUS.

Tema 7. IlpoayKuHOHHBIC IKCIIEPTHBIE CHCTEMBI.

ITonsATHe mpoayKuuu. ApxXUTEKTypa NPOAYKLMOHHOM cuctembl. Llukn pacrno3HaBaHue-
neiictBue. Tumbl BBIBOAA. MOHOTOHHBIH M HEMOHOTOHHBIM, TpAMOH W OOpaTHBIIL.
CumBonuueckast joruka Ilocra. Mapkosckuii anropurm. Rete-aaropurm.

Tema 8. Metoanl Data Mining 151 n3BjedyeHus1 3HAHUIA.

Texnonormst Data Mining: Ha3Ha4yeHHWe, OCHOBHbIE 3amauyn (KiIacCHUpHKams,
KJIACTepU3aLUsl, PEerpeccusi, acCOLUMALUs, NPOTHO3MPOBAHUE), KJIACCU(UKALMS METOIOB.
Metoasl NOCTPOECHMSI IEPEBBEB PELICHUM, TPABUJI, KIACTEPU3ALUU U T. 1.

6. TEMBI TIPAKTHUECKUX U CEMAHAPCKHX 3AHSITHI

Tema 3. MeToas! u3BjiedeHns 3HaHni ((HopMa MpoOBEISHUS - CEMUHAP).
Bonpocsl

1) B dem 3akjro4aercss METO «MO3TOBOM IITYPM»?

2) B uewm 3akirouaercs METO KKPYTIIbIid CTO»?

3) B dewm 3axmoudaercs: meton «Jlenbhu»?

4) B yeMm 3aKJIH04aeTCss METOM aHATHU3A UePAPXHIA?

Tema 4. MeToabl CTPYKTYPHPOBAHUS 3HAHHUI ((POopMa MPOBENCHUS - CEMUHAP).
Bonpocsl

1) Ocnosnble npuHIUnEl SWOT-anannza?

2) Yro Takoe MeHTaNbHas Kapra?

3) JlocTOMHCTBA M HEIOCTATKU Auarpammsl I anra?

4) Yro no3BoJsieT oToOpaxars quarpamma Mcukasbr?

Tema 5. MeToas! popmanu3zannu 3HaHui (Popma npoeeneHus - ceMUHAD).
Bonpocsl

1) JlocromHCTBA W HENOCTaTKH JACTEPMUHUPOBAHHBIX MOJENEH IPEACTABICHHS

3HaHU?

2) KakoBbl BO3MOKHOCTH HCIOJB30BAHUS HEHPOHHBIX CeTel IUIsl TOCTPOCHHUS

SKCHEPTHBIX CUCTEM?

3) Kak MOXXHO MPUMEHATh HEUETKHE MOJIENIN MIPU IOCTPOSHUHU 0a3 3HAHUH?

4) Yro u3 cebst mpencTaBsIOT THOPUAHbIE Oa3bl 3HAHHI?

Tema 6. MeToabl BLIBOABI HA OCHOBE 3HAHUIT ((popMa MpoBeneHus - CeMUHAD).
Bonpocsl

1) Kakwue Buapl MOMCKa B IPOCTPAHCTBE COCTOSTHUM CYIIECTBYIOT?

2) Kaxkoii anroput™m BbiBOAa Ha 06a3e METOAA PE30TFOLUNA?

3) BosmokHOCTH IpUMeHEHUs1 OalleCOBKHX ceTell moBepusi?

4) CymHOCTh HOPMaJBHOTO anropurmMa Mapkosa?

5) Kakosbl ornnuust Teopuu Jlemcrepa-llleddepa o Teopun BeposSsTHOCTH?
Tema 7. IlpoayKuMOHHBIE IKCNIEPTHBIE cCUCTEMBbI ((POpMa MPOBEIEHUS - CEMUHAD).
Bonpocsl

1) I'me npumensiercs Rete-anroputm?

2) U3 kaxux 3J€MEeHTOB cTpouTCs ceTh B Rete-anropurm?
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3) OcHoBHBIE MOJIOKEHUS] MeTOIa MapKOBCKHE LIETIH.

4) OnucaHne HOPMAJILHOTO MapPKOBCKOTO aJrOPUTMA.
Tema 8. Meroast Data Mining ans w3BiedeHuss 3HaHuii. (Qopma mposeneHus -

ceMUuHap).

Bonpocsl

1) Kakwue 3agaun DM BeiiessiroT?

2) Yro Takoe DM?

3) Kaxkue cymectByrot Mmoaenun DM?

4) Knaccuduxauus meronos DM?

5) Oranet DM?

6) B uewm 3axio4aercs METOA OHOTO MpaBuia’?

7) B uewm 3axmmouaercs HAaMBHBIN OaiieBCkuil MeToa?

8) B uem 3akimouaeTcsi METOJ «pa3essii U BIaCTBYI»?

7.JIABOPATOPHBIE PABOTDI, IPAKTUKYMbI

Tema 6. MeToabl BbIBOAbI HA OCHOBE 3HAHUIM
Hesb padoTsi: nonyyeHUe MPAKTHUECKUX HABBIKOB MPUMEHEHHs CIIELMATU3UPOBAHHBIX
NPOrpamMM JJisi HEYETKUX CHCTEM.
3apanue: ucnonwp3ys nporpammy Scilab (open source anamor MathLab), moctpoutsb
HEYeTKYyI0 0a3y 3HaHUH 10 BapHAHTY.
Pabora 3akirouaercs B MOCTPOSHHH:
® JIMHIBUCTHYECKUX MEPEMEHHbIX;
® HEUETKUX MPOAYKLUU;
® [OBEPXHOCTEH HEYETKOrO BBIBOJA.
OOI11ee KOIMYECTBO JHHIMBUCTHYECKHUX MEPEMEHHBIX JOJDKHO ObITh HE MEHbIIE 4, MPaBUJI
IOJDKHO COCTAaBJISITh HE MEHee 3.
Oruer no 1adopaTopHoi paboTe NOJIKEH COAECPKATh:
DaMuInI0 U HOMEP TPYIIIbI YYaIIerocs, 3aaHue
Kpatkoe onucanne npeaMeTHoH 00IacTy U permaeMoil 3a1a4n (KakoB pe3ysbTaT padoThl
CHCTEMBI, YTO SIBJISIETCS] BXOHBIMU TAHHBIMH)
3. OyHKUMU TPUHAIIICKHOCTH, HEYETKHE MTPOAYKLIUH, TOBEPXHOCTH HEYETKOTO BbIBOJA.
B kxadecTBe MeTOAMUYECKUX MOCOOUH UCTIONB3YHTE:
e Amngpuesckuii Ab., Angpuesckuii b.P., Kanutonos A.A., ®pagxos A.JL
Pemenne nnkeHepHBIX 3ama4d B cpene Scilab. Yuebnoe nmocobue.— CI16.: HUY
HUTMO, 2013. — 97 c.
e Heuerkue wuHTE/IEKTyalbHble cucTeMbl B cpene SciLAB: wmeromuueckue
ykazaHus K jadopatopsiM padoram / coct. H. I'. Apymxkuna, H. H. fctpebosa,
A. B. Uekuna. — Yabsaosck : Yl TY, 2009. — 28 c.

N =

BapuaHThbI 3aJJaHU

1. Tloctpouth HeueTkyro 0Oa3y 3HaHUH (HMCIOJNB30BATH HE MEHEE 3 JIMHIBUCTHYECKHX
MEPEMEHHBIX) IS 33Ja4d 3aKyMOK (COOTHOIIEHUS I[EHBI, Ka4eCTBa, 00beMa 3aKyrmoK U
T.A.), TIPOBEPUTH €€ Ha TMOJHOTY W INPOMU3BECTH HEYETKUH BBIBOJ Ui KOHKPETHBIX
3HaYeHHH (BBIOPATh CIy4aliHbIM 00pa3om).

2. Tloctpouth HedeTkyro 0a3y 3HaHWH (MCMONB30BaTh HE MEHEe 3 JIMHTBUCTHUYECKUX
NEepEeMEHHBIX) U 3a/a4d  PACIpENeeHUsT Harpy30K CHOPTCMEHa (COOTHOIIEHHUE
HArpy3o0kK, (PU3N4eCKOro COCTOSHHS, MOTPEOsieMbIX KaJOpUH U T.[.), IPOBEPUTH €€ Ha
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MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

3. Iloctpoutp HeueTkyro 0Oa3y 3HaHHWH (MCIOJNB30BATH HE MEHEEe 3 JIMHIBUCTHYECKHX
NEepEeMEHHBIX) IS 3a7add  YIpaBJIEHUs] TPAHCIIOPTHBIM CPEACTBOM (perysiupoBKa
CKOPOCTH C y4Y€TOM IMepeAayd, MOTOJHBIX YCIOBHH, WHTEHCHUBHOCTH IOTOKAa M T.X.),
NPOBEPUTH €€ Ha TOJHOTY W MPOU3BECTH HEUETKHI BBIBOA ISl KOHKPETHBIX 3HAUEHHI
(BBIOpaTH Cy4aliHBIM 0Opa3om).

4. Tloctpouthb HedeTKyro 0a3y 3HaHWH (MCMONB30BaTh HE MEHEe 3 JIMHTBUCTHYECKUX
NEPEMEHHBIX) IS 33/1a4H YIPABJICHUST TPAHCIIOPTHBIM CPEACTBOM (yIPaBJICHUE PYJIEM,
rasoM, TOPMO30M NPU BBE3[€ B rapax), MPOBEPUTH €€ Ha IOJHOTY M IPOU3BECTH
HEYETKUI BBIBOJ JUUIsl KOHKPETHBIX 3HAYEHH (BBIOpPATh CIy4aiiHbiM 00pa3om).

5. TloctpouTh HeueTKyr 0a3y 3HaHMI (HMCHOJB30BATh HE MEHEE 3 JIMHIBHCTHYECKHX
NepEeMEeHHBIX) [UIsI  3aJadd  PEryJHpPOBaHMA  TEIUIOCHAOXKeHHs  (COOTHOIIEHHUE
CPEAHECYTOYHOH TeMIlepaTypbl, BeTpa, pa3Mepa 3[4aHHUs U T.JA.), NMPOBEPUTh €€ Ha
MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

6. Iloctpoutp HeueTkyro 0Oa3y 3HaHHMH (MCIOJNB30BATH HE MEHEEe 3 JIMHIBUCTHUYECKHX
NEPEMEHHBIX) IS 3a/1a4M PEryJUPOBAHUS PEBEPCHOTO ABIDKEHHSI Ha BOJDKCKOM MOCTY
(YauTeiBaTh BpeMsi, MHTEHCHUBHOCTb IOTOKA, N€Hb HEAETH U T.1.), POBEPUTH €€ Ha
MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

7. TloctpouTh HeueTKyro 0Oa3y 3HAHHWH (MCIOJNB30BATh HE MEHee 3 JIMHIBUCTHYECKHX
MEPEeMEHHBIX) Ui 3aa4d moadopa crenuil ajist Oyoja (COOTHOILIEHUE KOJMYECTBA U
OCTPOTHI CIEIHH, PeUenTyphl, MPEANIOUTEHHH e0Ka, 00beMa MUIMH U T.A.), TPOBEPUTH
€e Ha TOJHOTY U NPOM3BECTH HEUETKUI BBIBOJ JJIs1 KOHKPETHBIX 3HAYeHUH (BBIOpATH
CIy4aitHBIM 00paszom).

8. TloctpouTth HeueTkyw 0a3y 3HaHMH (HMCHOJB30BATh HE MEHEE 3 JIMHIBHCTHYECKHX
NepEeMEeHHBIX) IS 3a1a9u 1moadopa o0beMa 0oy (YIUTHIBATh KAJIOPHHHOCTD, BKYCOBBIE
NPEANOYTEHHUS, KOJMYECTBO €IOKOB M T.I.), IPOBEPUTH €€ Ha IMOJIHOTY U MPOU3BECTH
HEYETKUI BBIBOJ JUUIsl KOHKPETHBIX 3HAYEHH (BBIOpPATh CIy4aiiHbiM 00pa3om).

9. Tloctpouth HeueTKyro 0Oa3y 3HAHHWH (MCIOJNB30BATH HE MEHEEe 3 JIMHIBUCTHYECKHX
NEePEeMEHHBIX) [UIA 3aJayd IOAA4YH JJIEKTPOSHEPTHH B YCIOBUSAX 3KOHOMHUH (yder
BPEMEHH CYTOK, THUIA NMOMEIIEHUH, KOJMYeCTBa Jronel, THna o0OpyAoBaHUS U T.A.),
NPOBEPUTH €€ Ha TOJHOTY W MPOU3BECTH HEUETKHI BBIBOA ISl KOHKPETHBIX 3HAUEHHI
(BBIOpaTH Cy4aliHBIM 0Opa3om).

10. TToctpoutps HeueTkyro 0a3y 3HaHUN (KMCMOJIL30BATH HE MEHEe 3 JIMHTBHCTUYECKUX
NEepEeMEHHBIX) Ul 3a/a4d Noa0opa MHTEHCHBHOCTH 3aHATUH (YUMTHIBATH HAYaJIbHBIN
yPOBEHb TOATOTOBKH, O0BEM y4eOHOTrO MaTepuaia, KOJUYECTBO YENIOBEK B TPYIIIE,
HEOOXOUMBIH YpOBEHb YCBOCHHS M T.J.), IPOBEPUTH €€ Ha TOJHOTY M NPOH3BECTH
HEYETKUI BBIBOJ JUUIsl KOHKPETHBIX 3HAYEHH (BBIOpPATh CIy4aiiHbiM 00pa3om).

11. Tloctpoutps HeueTkyro 0a3y 3HaHUN (KMCMOJIL30BATH HE MEHEE 3 JIMHTBHCTUYECKUX
NepeMEeHHbIX) NI 3aJaud  pacdera mnoTpebiaeHuss OeH3WHA (YYUTBIBATH  THII
COBEPIIAEMbIX MaHEBPOB, YPOBEHb IMOATOTOBKH BOJUTENS], COCTOSIHHE aBTOMOOWIIS, THI
aBTOMOOWJISL M T.[.), IPOBEPHUTh €€ Ha MOJIHOTY M NPOM3BECTH HEYETKHH BBIBOI IUIS
KOHKPETHBIX 3HaUeHHH (BBIOpaTh CIydaliHbIM 00pa3om).

12. Tloctpouth HeueTKyro 0a3y 3HaHUN (MCMOJL30BATh HE MEHEe 3 JIMHTBHCTUYECKUX
NEPEMEHHBIX) JUIS 3a/1a4H PETYJIMPOBAHUS CUCTEMbI OPOIIEHHs (YUUTBIBATh BPEMS rofa,
KOJINYECTBO BBINAAAIOLINX 033/IKOB, BUA OPOIIAEMON KyJIbTYPBI U T.1I.), POBEPHUTD €€ Ha

®opma 9u3 22



MMUHHCTEPCTBO HAYKH | BBICIIET0 0Opazopanusi PO

o N Qopma
VIIbSIHOBCKHH TOCYIapCTBEHHBIH YHHBEPCHTET

®-PaGouas nmporpaMma JUCIHILTAHb

MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

13. Tloctpouth HeueTKyro 0a3y 3HaHUN (KMCMOJBL30BATH HE MEHEe 3 JIMHTBHCTUYECKUX
NEepEeMEHHBIX) [UIA 3a7addl  HACTPOMKH ayJUOCHCTEMBbl (MOIIHOCTh KOJIOHOK, UX
KOJINYECTBO, pa3Mep MOMEIICHUs, Ha3HAYeHHE YCTAHOBKH M T.J.), NPOBEPHTb €€ Ha
MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

14. Tloctpouth HeueTKyr0 0a3y 3HaHUN (MCMOJIL30BATH HE MEHEe 3 JIMHTBHCTUYECKUX
NePEMEHHBIX) JUTSI 3a/1a41 BbIOOpA 103bI CHOTBOPHOTO (KOJIMYECTBO Mperapara, 1eHCTBUE
npernapara, BOCIPUUMYHUBOCTh K BBIOPAaHHOMY Ipenapary, uejb U T.1.), IPOBEPUTH €€ Ha
MOJHOTY ¥ TIPOW3BECTH HEUETKUH BBIBOX ISl KOHKPETHBIX 3HAa4YeHUU (BBIOpAThH
CIy4aitHBIM 00paszom).

15. Tloctpoutp HeueTkyro 0a3y 3HaHUN (MCMOJIL30BATH HE MEHEe 3 JIMHTBHCTUYECKUX
NEPEMEHHBIX) IS 33/1a4M [JIAHUPOBAaHUS 00beMa MPOU3BOCTBA MPOAYKIHHU (C y4€TOM
BO3MOXKHOW NPUOBLIH, HEOOXOAMMBIX PECYpCOB, ILIATEKECITOCOOHOCTH HACEJICHUs,
pBIHKA COBITA W T.A.), IPOBEPUTH €€ HA IMOJIHOTY W NMPOHM3BECTH HEUETKUIH BBIBOX MJIS
KOHKPETHBIX 3HaUeHHH (BBIOpaTh CIydaliHbIM 00pa3om).

Tema 7. llpoagyKuIHOHHBIE IKCIIEPTHbIE CHCTEMBI.

Hens paGoThl: NOMYYCHHE MNPAKTHYCCKHX HABBIKOB MPUMCHCHHS —CIICLHATH3HPOBAHHBIX
000JI04EK JJIs IOCTPOCHUS MPOXYKLIMOHHBIX SKCIICPTHBIX CUCTEM.
3apnanue: Ha s3pike COOL obGonoukn skcmeptheix cuctem CLIPS peamnzoBate 3KCIIEpTHYIO
CHUCTEMY COIJIACHO TOJIYYCHHOMY BapuaHTy. Mcmomp3oBaTh KiIaccel, OOBEKTHI, MNPOAYKLUHH NpPHU
HAIUCAHUH TIPOTPAMMEBIL.
Peamuzosate Maker DC IOMKCH BKIIOUATh B CCOS:
—  Opranuzanuio BBoAa uHbpopMaiuu (OMpoc CUCTEMOM MOIb30BATEIS).
—  Crpykrypy mpasun cuctemsl (2-3 peanpHO pabOTAIUX MpPaBUIA, ISl OCTANIBHBIX —
OMHCAaHKE PabOThl HA €CTCCTBCHHOM S3bIKE).
—  Crpykrypy dyHKumi cuctemsr (2-3 peanpHO paborarouux (QYHKIUH, IS OCTATbHBIX —
OMHCAaHKE PabOThl HA €CTCCTBCHHOM S3bIKE).
— Oprasuzanuro BbIBOAA HHPOPMALMH HA SKpaH U B (aiin.
O01ee KOUUECTBO MpaBuiL, (DYHKIHMHA U XOHAJICPOB B CYMME JOKHO COCTAaBIATh HE MeHee 20.
Oruer o 1abopaTopHOI PadOTE AOMKEH COACPIKATS!
4. ®amMunno 1 HOMEP TPYIIIBI VIAIIETOC, 3aJaHHE
5. Kparkoe omucanue npeaMETHOM 007acTH W pelmacMo 3amavud (KakoB pe3ynbTaT paboThl
CHCTEMBI, YTO SIBISICTCSI BXOJHBIMU JAHHBIMH)
6. OmnuncaHnue NPUMCHEHHOI'0 MOAXOAA K H3BJICUCHUIO 3HAHMHA € HEOOXOTUMBIMH PUCYHKAMH,
nuarpammamu (aepessst UW/WJIN, aepesrs penennii) u T.4.
7. TlomHbIi TeKCT Oa3bl 3HAHUH U MPOTOKON €€ PabOThI A1 TPEX KOHCYIbTALNN

OcHOBHbIe TeopeTnyeckKkme ceegeHus

JKCNepTHbIE CHCTEMBI — 3TO CIOXHBIC MPOrPAMMHBIC KOMIIICKCHI, AKKOMYIHPYIOLIHE 3HAHUS
CHCLUATHACTOB B KOHKPETHBIX MPEIMETHBIX 00NACTAX M THPAKUPYIOIIUE 3TH 3HAHHS AN KOHCYIbTALNN
MEHEE KBATH(UIUPOBAHHBIX CICHUATUCTOB.

CLIPS coueraect B ceOc 3 mapaaurMbl MPOrPaMMHPOBAHUS: JIOTHYCCKVIO, MPOLEAVPHYIO H
o0bekTHO-oprcHTHpoBaHHY0. Taioke, B CLIPS mpeaycmotpens! 3 ocHOBHBIX opmaTa mpeacTaBiICHUS
nHpopmanun: GakTel, r1o00aTbHBIC IEPEMEHHBIE U OOBEKTHL.

Komanap1

Komanga (run) 3amyckaeT BBIIIOIHEHHE POrPaMMBI B Cpeae (C MAIIWHON JOTHYECKOTO BBIBOJA),

(reset) — obHOBIIsIET pabouyio naMATh, a (clear) — momnocTrio ounmaet cpeay CLIPS (paGouyio mamsrs).
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Onuus raasaoro MeHio Load mo3Bomsier 3arpysute ¢abin ¢ kouctpykuusmu, a Load Batch — daiin ¢
KOMaHAaMu (PorpaMmy).

I'masusiit datin nporpammsel Ha CLIPS (Hanpumep, main.bat) MoXKeT UMETh CIACAYIOLIUHA B!

(clear)

(load* "classes.clp”) ; 3aepysra cmpykmypol kidaccos

(load-instances "instances.clp”) ; 3aepy3xa sx3eMniapos kiaccos

(load* "templates.clp”) ; 3aepysra npedonpeoenénnvix haxmoe

(load* "functions.clp”) ; 3acpysra ¢ynxyuii

(load* "rules.clp”) ; sacpysxa npasun

(reset)

(run)

BriBoa nHGOpPMALIUH MOMKET OCYIIECTBIATHCS KaK HA IKPaH, TAK U B BEIXOAHBIC (haiiiTbl.

Hampumep, Hrkecnenyromas GyHKIHS MOXKET UCIONB30BATBCA I 3alpoca yV MOIb30BATENS
3HAYCHUS, IPUCBOCHHS €ro MEPEMCHHOM, a 3aTEM BBIBOJA Cr0 HA DKPaH:

(deffunction foo

() | QyHryusa He umeem apaymeHmog

(printout t crlf "Please input value:" crlf) ; t — xniou 011 6v1600a Ha IKpaH

(bind ?var (read)) ; bind — pynryua ona npuceausanus 3HaveHus

(printout t crlf "Your value: " ?var crlf) ; crlf — cumeon xonya cmpoxu

)

B cBorw ouepens, komanaer (save-facts ?filetname) u (save-instances ?filetname) coyxar gus
coxpadeHus Bceex uveromuxcs B CLIPS Ha Tekymuii MOMEHT (akToB W 3K-3¢MILUIAPOB KIACCOB
COOTBETCTBCHHO. JHAUCHUEM niepeMenHoi ?filetname moxer GbiTh, HapuMep, "system_output.clp”.

Obparute BHuManue, yto B CLIPS B mmenax ¢yHkumid nng obosHaucHuUs mpoGena OOBIYHO
HCIONB3YETCA 3HAK «-», & B UMEHAX MEPEMEHHBIX H CTPOKOBBIX 3HAUCHHAX — 3HAK «+». VMs mepeMeHHOH
BCETAa HAYHHACTCS CO 3HAKA «7».

®opmaTtel npeacrapienus gauubpix B CLIPS

PakThl SBIAIOTCA ONHOW W3 OCHOBHBIX ()OPM BBICOKOTO VPOBHA U1 TPCACTABICHUS
unpopmarun B cucreme CLIPS. ®daxr (fact) — 310 CcnmcoK 3M€MEHTAPHBIX 3HAYCHUH, HA KOTOPHIS
CChLIAIOTCS OO0 mo3utoHHO (yropsimoucHHbe (ordered) dakter), 1100 MO UMCHH (HEYIOPSJOUCHHBIC
(non-ordered) wnu mabnonnsie (template) paxTor).

Kaxnpiit daxr mpeactasnser yacte MHGOPMALMK W MOMEIIACTCS B TCKYIIMH CHHCOK (hakTOB
(fact-list). dakter MoryT ObITE N0OABICHBI B CHHCOK (PAKTOB (HMCIONB3YS KOMAaHAY assert), VIATICHB W3
Hero (MCmonb3ysh KOMaHAy retract), u3aMeHeHbl (Mcmonmb3ys komanay modify) umm CcKOmUpoBaHbI
(ucmonb3ys komanay duplicate) B pe3yapTaTe SIBHOTO BO3ACHCTBHS MOJB30BATEIIS HIIH MPU UCTIOTHCHHH
nporpammer CLIPS.

I'noGanbubie nepemennbie. Kouctpykims defglobal mossomsier omuchiBaTe MEPEMCHHBIC,
KOTOpBIC SBISIOTCS rnodambHbIMH B KOHTeKeTe okpyxkeHHs CLIPS. To ecte rinobanpHas mepeMeHHAs
JoctymHa B moboM Mecte okpyxkeHust CLIPS u coxpanser cBoe 3HaUCHHE HE3aBHCUMO OT APYIHX
koHCcTpykiui. Hamporus, Hexoropeie koHcTpykumu (kak, Hampumep, defrule wmm deffunction) moryt
UMETh COOCTBCHHBIC JTOKATBHBIC IEPEMEHHBIC, KOTOPBIC 33Jaf0TCs B MPEACIaxX OMUCAHHS KOHCTPYKLIUH.
OOpareHue K TakuM MEPEMEHHBIM BO3MOYKHO TOIBKO M3HYTPH KOHCTPYKLWH, IAC OHH OMHCAHBI, 32 €€
MpeAcIaMy OHU HE UMCIOT 3HAUCHHSL.

Ovyakiua bind ucmone3yercs, YTOOB 3a0aTh 3HAYCHHS T[NIOOANBHBIM MCPEMCHHBIM. 3HAYCHUS
II00ATBHBIX TIEPEMEHHEIX COPachIBAIOTCA K HAYAJIbHBIM YCTAHOBOYHBIM 3HAYCHHUSM IPH BBITOTHCHUH
KOMaHAbl OKPY:KCHHS Teset Wiau eciu A roOadbHOH mnepeMeHHOH BhizBaHa (yHkius bind 06e¢3
COOTBETCTBYIOLIEIO 3HAUCHHUS.

Oobextet B CLIPS ™Moryr ObITh ONUCAHBI KAK CHMBOJBHBIC, CTPOKOBBIC, IICABIC HIIH
BCIICCTBCHHBIC YUCIIA, 3HAYCHUS C MHOMKECTBOM MOICH, BHEIIHHE aapeca UIH OOBEKTH OMPEIACICHHOTO
MOJb30BATEIIEM KIIACCa.

Jis  cozmaHus MONB30BATEIBCKOrO Kiacca wucmonb3yercst KoHCTpykius defclass. OObekT
MOJb30BATENBCKOIO Kacca co3maercs nocpeactsoM (yHkunu make-instance, ¥ K CO3JaHHOMY TaKHM
00pa3zoM 00BEKTY MOXKHO 0OpaIiaThCcs MO VHUKATBHOMY aapecy. B mpemenax MoAyapbHOTO KOHTEKCTA K
00BEKTY MOKHO YHUKATBHO OOPAINATHCS U IO HMCHHU.
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; OIMCAHHE Kiacca car (MallHa)

(defclass Car

(is-a USER) ; nonv3osamenvcxuli kadace

(single-slot model+name ; ciom «Haseanue mooenuy (0OHO 3HA4eHUE)
(type STRING)) ; mun oannwix — cmpoxa

(multislot producer ; cnom «npouseodumenv» (0 wunu 6onee sHaueHuil)
(type STRING)) ; mun oannwix — cmpoxa

; co3maHue sK3eMIuapa kiacca Car

(make-instance Toyota+Corolla of Car

(model+name "Corolla”)

(producer "Toyota" "Kanto Auto Works")

)

BaanMmogeiicTBre ¢ knaccaMu OCYIIECTBILICTCS MyTEM OTHPABKH UM «Coo0Ime-HuM». s 3Toro
CHAYaIa OMPEACIACTCI «XIHAICP» (IO CMBICTY 030K K (QYHKIUSAM), uepe3 KOHCTpyKiu defmessage-
handler:

(defmessage-handler Guideline print-tag () ; évi600um cooepcumoe cioma tag knacca Guideline

(printout t ?self:tag crlf)

)

3ateM B HY’KHOM MECTE IPOrPaMMBI KIacCy OTHPABIIICTCS «COOOIICHHEC)

?guideline <- (object (is-a Guideline))

=>

(send ?guideline print-tag ())

OcHoBHble koHcTpYKTOpEI COOL
Cpema CLIPS wmMeer BCTPOCHHBIC CPEACTBA IS OCYINCCTBJICHUS JIOTHYECKOT'O BBIBOAA, HO
MO3BOJISICT MPOTPAMMUCTY VIIPABIATE OUCPEAHOCTBIO BHIMOTHCHHUS MpaBWi (MOCPEACTBOM MapamMeTpa
salience).
OtmrantenpHol 0c00eHHOCTRIO CLIPS sBSIOTCS KOHCTPYKTOPSI At coznanus 0a3 3Hanuii (b3):
defrule onpedenenue npagu,

deffacts onpeoenenue axmos;

deftemplate onpeoenenue uiabiona gaxma;

defglobal onpeoenenue 2100ANbHBIX NEPEMEHHDBIX;

deffunction onpeoenenue QPyHKYUL;

defimodule onpeoenenie MoOyieli (COBOKYNHOCMU NPAGILTL),

defclass onpeoenene Kiaccos;

defintances onpeoenenue 00bexmos no wadiony, sadannomy defclass ;
defmessagehandler onpeodenenue coobujenuil 0 00beKmos,
defgeneric CO30aHUe 30207106KA POOOBOI (PYHKYUU,

defimethod onpeoenenie mMemooa poooeoli PYHKYUL.

KoncTpykTophl He BO3BPAINAIOT HUKAKUX 3HAYCHUH, B OTITUYNHN OT (YHKIHHA, HATPUMED:
(deftemplate person

(slot name)

(slot age)

(multislot friends))

[Tpumep dpyHKUIHN:

(deffunction factorial (?a)

(if (or (not (integerp ? a)) (< 7 a0)) then
(printout t "Factorial Error!" crif)

else

(if (= 7 a0) then
1
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else
(*? a (factorial (3-8 7 al))))))
[Ipaeuna B CLIPS cocroar u3 mpexnoceinok u cneacteus. [Ipeamochinku Takke Ha3bIBAIOT
ECJIM-yactero mpaBuna, jieBoi uacteio npasmna win LHS mpasuna (left-hand side of rule). Caencraue
HaspiBaroT TO-uacThro MpaBuna, npaeoil yacteio npasuna win RHS npasuna (right-hand side of rule).

[Tpumep nmpaBuiIa OpeaCTABICH HUXKE:

(deftemplate data (slot x) (slot y))

(defrule twice

(data (x 7 x) (v =(*2 ? x)))

:>)

(assert (data (x2) (y4)); £-0

(data (x3) (y9))); f-1

3nece camast pacnpoctpancHHas B CLIPS ¢yakius assert nobasiseT HOBbIC (DAKThl B CITUCOK
mpaBul. B mpoTUBONOIOKHOCTE assert hyHKuus retract yaanseT GpakThl U3 CIUCKa GakToB, HAPUMED:

(defrule visil

?doors < — (fit 7 wdfit)

(test (eq ? wdfit no))

=>

(assert (EVIDENCE OF MAJOR ACCIDENT))

(retract ? doors))

B stom mpasune nposepsiercs Hamuune (akra doors u B cnywae ero orcyrcTBus (axr doors
yaAneTcsd U3 crrcka (JakToB 3aJadH.

Ovyukiug modify gBnsercs Takke BecbMa pacnpocTpaHeHHoNW. OHA MO3BOMSET B ONMPEICICHHOM
(hakTe MOMEHATH 3HAYCHHUE CIIOTA, HAIIPUMED,

(deftemplate age (slot value))

(assert (age (value young)))

(modify 0 (value old))

Craeayioomuii NpUMEP ONHCHIBACT MPCIACTABICHUEC JAaHHBIX B BHAC (akToB, OOBEKTOB H
r100ambHBIX IepeMeHHBIX. [Ipumepst dakTos:

(voltage is 220 volt)

(meeting (subject "Al") (chief "Kuzin") (Room "3240"))

B nepBoii cTpoke mpuBeIeH YIOPSAOUCHHBIH (PAKT, BO BTOPOH - HEYNOPSAOUCHHBIH, B KOTOPOM
MOPSIOK CJIOTOB HE BAXKCH.

CLIPS noanep:xuBaet cieAyrouiue bl faHHeix: integer, float, string, symbol, external-address,
fact-address, instance-name, instance-address.

[Tpumep integer: 594 23 +51 -17

[Tpumep float: 594e¢2 23.45 +51.0 -17.5¢-5

String — 3TO CTpOKa CHMBOJIOB, 3AKIOYCHHAS B JBOWHBIC KABBIUKH.

IMpumep string: "expert", "Phil Blake", "coctosaue $-0$", "quote=\"

CLIPS mnonmaepxuBacT ClCAVIOIHE NPOLCAYPHBIC (VHKIUH, PEATH3VIOIIHUE BO3MOXKHOCTH
BETBJICHHSI, OPTAHH3ALNH LUKIOB B IPOrpaMMax U T.,I1..

If onepamop emeneHus;

While yuxi c npedycioguen,

loop-for-count umepamuenuvlii yuri;

prong 00weduHeHue Oeticmeuti 8 OOHOT J102UHECKOT KOMAHOE;

prong$ evinoanenue Habopa OeicmeUti HAO KANCOBIM dNEMEHMOM N0,

return npepwieanie QYHKYUU, Yurid, npasuid u m.o.;

break mo orce, umo u return, Ho 6e3 6036palyeHIs NAPAMEMPO;

switch onepamop MHOHCECMEEHHO20 8eMEIeHIU,

bind  co3z0anue u cea3vI6AHUE NEPEMEHHDIX.
Cpenu noruueckux (QyHKIHH (BO3BPAINAIOLINX 3HAUCHUS true wiu false ) cieayer BhLACIUTD CACIYIOIINS
TPVIIIIBL

—  ¢yHKUUH OVIECBOW JOTUKU: and, oF, not
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—  (YHKUIUH CPaBHCHHS YHCEI: =, >, <

— HOpexuKaTHBHbIC (PYHKLMU AT MPOBEPKH NMPHUHALIC)KHOCTH MIPOBEPICMOMY THITY: infegerp,
floatp, stringp, symbolp, pointerp (omnocumcs nu apeymenm k xternal-address ), numberp
(omnocumes nu apeymenm x integer unu float ), lexemerp (omnocumes i1u apeymenm K String uiu
symbol ), evenp (nposepra yenoco Ha yemnocmn), oddp (npogepra yeno2o Ha HewemHOCHD),
multifildp (aenaemca 1w apeymenm cocmagHviM noaem).

— @yHKUMY CPAaBHEHUS M0 TUITY H [0 3HAYUCHUIO: €¢, 1eq

Cpeaun MaTeMaTHUECKUX (PYHKIHHI CIEAVET BRLACTUTD CICAVIOIUE IPYIIIEL:

— Craugaprusie: +, -, * /, max, min, div (yenouucinennoe oenenue), abs (adbconomuoe 3naqerue),
float (npeobpazosanue ¢ mun float ), integer (npeobpaszosanue 6 mun integer )

— Pacwmmpennsie: sqrt (uzgnevenue kopus), round (oxpyenenue wucia), mod (euruucienue ocmamxa
om oOeneniis)

— Tpuronomerpuueckue: sin, sinh, cos, cosh, tan, tanh, acos, acosh, acot, acoth, acsc, acsch, asec,
asech, asin, asinh, atan, atanh, cot, coth, csc, csch, sec, sech, deg-grad (npeobpazosarue u3
epaoycoe 6 cexmopwi), deg-rad (npeodpazosanue u3s 2padycos 6 paouaui), grad-deg
(npeobpazosanue us cexmopoe 6 cpadycul), rad-deg (npeobpazosanue 13 paduaw 6 2padycol)

— Jlorapudmuueckue: log, logl0, exp, pi

Cpeau pyHKUMI paboOTHl CO CTPOKAMH CIIEAYET HA3BATh (DYHKLIUH:
str-cat 06veOuHeHue Cmpox,

sym-cat 00beOuHeHUe CMPOK 8 3HaYeHle muna symbol,
sub-string @bloejieHue NOOCMPOKU,
str-index NOUCK NOOCMPOKL,

eval  evinoanenue cmpoxu 6 xavecmee komanowvt CLIPS,
build  evinoanenue cmpoxu 6 xawecmee xoncmpykmopa CLIPS,
upcase npeodpA306aHIE CUMBONIO8 8 CUMBOIbI 6EPXHE20 PeclCmpd,

lowcase npeodpa3osaHie CUMBONI08 8 CUMBOTIbI HUMHCHE20 peucmpa,
str-compare — cpagHeHue cMpok,
str-length onpeoenenue ONUHbI CMPOKU,

check-syntax  npoeepra cunmarcuca cmpoxi,

string-to-field eo3epawenie nepeozo nois cMpoxu.

OvHKIMH PaGoThI ¢ COCTABHBIMY BEIMYHHAMH SBIISIOTCSA OAHOU N3 OTJIMYHTEIBHBIX OCOOCHHOCTEH S3BIKa
CLIPS. B ux 4ucio BXoJir:

create$ co30anue cocmagHoll eeuyUHbl,

nth§  nonyuenue snemeHma cocmMagHOU eTUYUHbI,

members NOUCK 2TeMEHMA COCMABHOT 8EIUHUHD,

subset$ npoGepra 0OHOT GeNUHUHBI HA NOOMHONCECEO OPY20T,

delete$ yoanenue snemenma cocmagno éenuduHbi,

explode$ co30anue cocmagHotl GeludUHbl U3 CHPOKU,

implode$ co30anue CmpoKl U3 COCMAGHOT 6CTUHUHDI,

subseq$ usgneueHe NoONoCae008ameNbHOCHIU U3 COCTAGHON 6eTUHUHDL,
replace$ 3aMeHa INeMeHmMA COCMAGHOT 8eNIUYUHb,

insert$ Oobaenenue HOBLIX SIEMEHNOE 8 COCMABGHYIO BEUHUHY,
first8  nonyuenue nepeoeo snemenma cOCMAGHOT 6eUHUHbI,
rest§  nonyuenue ocmamka COCMAGHOT GeTUYUHbI,

length$ onpeodeneHue YUCAa INeMeHMO8 COCMAGHOT GeTUHUHDL,
delete-member$ yoanerue 21eMeHmo8 COCMAGHON 6eUHUHbI,
replace-member$ 3aMeHa INeMEHMOB COCMAGHOT 6eUYUHDL.

ODYHKIINN BBOAA-BHBOJA UCIIOIB3VIOT CACAVIOUINC JIOTHICCKUC HMCHA VCTPOUCTB!
stdin  ycmpoticmeo 6600a,
stdout ycmpoiicmeo 6v1600a,
welips  yempoicmeo, ucnoib3yemoe Kaxk cnpasoiHoe,
wdialog VCMPOUCmEo 0 OMNPAGKU NOIb308AMENIO CO0DUeHUT,
wdisplay VCMPOUCMEOo O OMOOPANCeHU NPAGUI, PAKMO8 U M., 1.,
werror ycmpoticmeo ewi800a coobuyeHiii 06 ouubkax,
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wwarning YCmpOoUCmeo 0l 6ble00d NPeOyNPeHCOeHU,
wirase ycmpoticmeo 0.5 8b1800a OMIAO04HOT UHpopMayulL,
CobcTBEeHHO (DYHKIIHH BBOJAA-BHIBOAA CICAVIOIIHC:

open
close

omkpvimue ghatina (6udvl docmynda r, w, r+, a, wb ),
saxpvimue Qailia,

printout 861600 UHPOPMAYUL HA 3A0AHHOE YCMPOTICMEO,

read

8600 OAHHBIX C 3A0AHHO20 YCHMPOTICMEd,

readline 8600 CMPOKIU C 3A0AHHO20 YCMPOTICMEd,

format ghopmamuposantvlii 861600 HA 30O0AHHOE YCHPOTICMEO,

rename nepeumeHosanue Qaind,

remove yoanenue gatind.

Cpeau aByx gecsatkos komana CLIPS crexyer HazBaTh OCHOBHBIC KOMaHABI MU PaboTE CO Cpeaou

CLIPS:

load  3aepysxka koHcmpyrmopos uz mexcmogozo ghatindg,

load+ 3aepysrka koHcmpyrmopos u3z mexcmogozo aiina bez omobpasrceHus,
reset  copoc padoueit namamu cucmemvt CLIPS,

clear ouucmra paboueii namamu cucmeMol,

run BbINOSIHEHUE 3A2PYHCEHHBIX KOHCIPYKIMOPOS,

save  coxpaHenue CO30AHHBIX KOHCMPYKMOPOG 6 MeKCMOoeblll aiil,

exit  evixo0 uz CLIPS.

BoJiee nogpodno o CLIPS untaiite B kaure: Yacruxos A.IL, 'aspusiora T.A., Beno J1.J1.
Pazpa6orka sxcnepThbix cucrem. Cpena clips.

BapuaHTbl 3agaHun

16. Paspabotka 10 (UC)

17. Ananuz tpebopanuii k 110

18. IlpoextupoBanue apxutektypsl 110
19. Ilporpammuas peamuzanus [10

20. TectupoBanue u otnagka [10

21.

Bueapenue u mogaepxka (conposoxacuue) [10

22. IlpoekTupoBaHHEe KOMIBIOTEPHBIX HHTEP(DEiicoB

23. CASE-cpeactea

24. Kontpons kauectsa [10

25. MopaenupoBanue OU3HEC-TIPOLICCCOB

26. CBOOOIHBIN BAPHAHT, CTYACHT CaM IMPEIIAracT MPSIMETHYIO 00IACTh.

— = 0 0 ~] ON DN kLN~

[—
LN

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHbIX PABOT, PE®GEPATOB

PaspaboTka sxcriepTHOM cucTeMbl quarHoctuku cboes B padore OC Windows XP.
PaspaboTka sxkcriepTHOH cucTeMbl muarHoctuku cooes B padore OC Windows 7.
PaspaboTka sxkcriepTHOH cucTembl muarHoctuku cooes B padore OC Windows 8.
Pa3paboTka sxcriepTHOH cucTeMbl quarHoctuku cooes B padore OC Windows 10.
PaspaboTtka skcniepTHO# cucteMbl nuarHoctuku cooes B padore OC Linux ROSA.
PazpaboTtka sxcnepTHOM cucTeMbl quarHoctuku cboes B padore OC ALT Linux.
PazpaboTka sxcniepTHOM cucTeMbl quarHoctuku cboes B padore OC ASPLinux.
PazpaboTka 3kciepTHOM cucTeMbI qUarHOCTHKH cOoeB B pabore OC HayJlunykc.
PaspaboTtka sxcriepTHOM cucteMbl quarHoctuku cboes B padore OC Calculate Linux.
Pa3paboTka sxcriepTHOH cucTeMbl quarHoctuku cooes B padore OC Linux Runtu.
PazpaboTka skcmepTHON cucTteMbl mauarHoctuku cOoeB B pabore OC Linux Rosinka.
Pa3paboTka skcriepTHOM cucTeMbl TuarHocTuku cboes B padore OC Astra Linux.
Pa3paboTka sxkcriepTHO#H cucTeMbl nuarHoctuku cooes B padore OC Linux OpenSUSE.
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13.
14.
15.
16.
17.

halh e

10.
11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.

PaspaboTka sxcriepTHOM cucTeMbl quarHoctuku cboes B padbore OC Debian.
PaspaboTka skcriepTHOM cucTeMbl quarHoctTuku cboes B padbore OC Android.
PaspaboTka sxcriepTHOM cucTeMbl quarHoctuku cboes B padore OC 10S.
PazpaboTka sxcriepTHOH cucteMbl quarHoctuku cboes B padore OC KaiOS.
PaspaboTka sxcriepTHOM cuctembl quarHoctuku cboes B padore OC LineageOS.

9. IIEPEYEHB BOITPOCOB K 3K3AMEHY
DxcnepTHbIe cucTeMbl. MicTopudeckasi cripaBka.
DKCIepTHBIE CUCTEMBI (OTIpeNieIeHNe, Ha3HAYCHUE, CTPYKTYPa).
Knaccuukanus 3KCIepTHBIX CHCTEM.
basa 3HaHuMii W MopmenM TPEACTaBICHUs 3HAHUH (OmpeneneHue, BUABl MOJENEH,
JNOCTOMHCTBA, HepocTaTku). [IpodbnemMHas u npeameTHast 001acTu.
Metonel u3BICUCHHsS 3HAHWHN (Ha3HaYeHHWE, KiIacCU(UKALUS, THUIBl JINYHOCTEH,
knaccuukanus MpeaMeTHbIX oOjacred, kmaccupukanmss BompocoB). I[laccuBHbIe
KOMMYHUKAaTHUBHbIE METOIBI.
Metonel u3BICUCHHsS 3HAHWHN (Ha3HaYeHHWE, KiIacCU(UKALUS, THUIBl JINYHOCTEH,
KJIaccupuKals TNPEeAMETHBIX —o0nacTtell, kiaccuuKaluus BOMPOCOB). AKTHUBHBIE
KOMMYHUKAaTHUBHbIE METOIBI.
UzBnevyeHne 3HaHMI U3 MacCUBOB NaHHBIX. Data Mining.
MeTtonpl CTPYKTYPUpPOBaHHUs 3HAHUH (Ha3HAYeHHE, KIACCHM(UKALUA, KPATKOE OIHCAHHE
METOJIOB, HHCTPYMEHTBI CTPYKTYPHPOBAHHS 3HAHUI).
CTpyKTypHO-O0BEKTHOE CTPYKTYPHPOBAHNE 3HAHHM.
Metons! CTpYKTypupOBaHus 3HaHUN: cMBOJIbHBIE (SWOT, dpetiMer, popmybl 1 T.11.).
MeTtonp! CTPYKTypUpPOBaHHS 3HAHWH: BU3yasbHbIE B Buae rpadukos (auarpamma I 'panra,
TIOPOXKHAst KapTa U T.1.)
MeTtonpl CTPYKTYpPUPOBAaHUSI 3HAHUI BHU3YaJIbHbIE CETEBbIE (CEMAaHTHUECKHE CETH, CETH
IleTpu, KOTHUTHBHBIE KAPTHI, MOJIETH OM3HEC-TIPOLIECCOB, AUArPAMMBbI COCTOSIHUN H T.JI.).
MeTtonpl CTPYKTYPHPOBAHHS 3HAHHWHA. HepapxXuvyeckue (AepeBbsl PELISHHH, OHTOJOIHH,
UHTEJUIEKT-KapThl, MPUIMHHO-CJIEICTBEHHbIE IHArPaMMBbI U T.1.)
MeTonb! BBIBOAA B SKCIIEPTHBIX CHCTEMax (KiIacCH(puKamms, KpaTKoe OMUCAHUE METOJIOB).
BrIBOA B IpOCTpaHCTBE COCTOSIHUI (CIIENOMN, SBPUCTUIECKUIA).
Jlormueckue MeTo bl BbIBOAA (ONMCAHKE, TOCTOMHCTBA M HEOCTATKH).
MeTtoa pe30roLHil.
IIponykuuonusie cucremsl. CuMmBosbHAS oruka [locta.
IIponykuuonHele cucTeMbl. MapKOBCKUI aJITOPUTM.
IIponykuunonHele cuctemsl. Rete-anroputm.
BeposiTHOCTHBIE MeTOABI BBIBOAA (BHIBI BEPOSTHOCTH, NPUMEPHI METOJOB pPalOThI C
KaXXZIbIM BHJIOM BEPOSITHOCTH, TOCTOMHCTBA M HEOCTATKH METO/OB).
MapkoBCkHe Lenu.
batiecoBckue nenu.
IlonsiTue Heonpenen€éHHOCTH. MeToabl yuéTa HEOTIPEAEIEHHOCTH.
Teopus lemcrepa-lLlledepa
Mopenu mpencraBieHus 3HaHUN (Joruko-anreOpandeckas, (pelimoBasi, cerepasi).
OmnTonoruu.

10. CAMOCTOATEJIBHASA PABOTA OBYUYAIOIIINXCA

®dopma oOydyeHust ouHas

Hassanmue Bua camocTosiTenbHOI padoThI Oo0bem dopma
Pa3aeJioB H TeM (npopabomka yuebnozo mamepua.a, B 4Yacax KOHTPOJIst
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peutenue 3aoay, pehepam, 0ox1ao, (nposepka
KORmMpOIbHaAA paboma, n0020MmoeKa K peuwtenus
coaue 3a4ema, IK3amend u op.) 3aoau,
pedepama u
op.)
1. Uctopuueckas YTEHHUE OCHOBHOW U JIOMOJHUTEIBHON 7 TECTUPOBAHUE
CIIpaBKa. JIUTEPATYPBI, CAMOCTOSITENIbHOE U3YUeHUE
MaTepuana Mo JUTePaTypPHbIM HCTOYHUKAM,
2. Ilonstne YTEHHUE OCHOBHOW U JIOMOJHUTEIBHON 7 TECTUPOBAHUE
3KCHEPTHOU JIUTEPATYPBI, CAMOCTOSITENIbHOE U3YUeHUE
CHUCTEMBI, UX MaTepuana 1o JUTePaTypHbIM HCTOYHUKAM,
KJIaCCHU(pUKALIHSL.
3. Meronsl YTEHUE OCHOBHOW M  JONOJIHUTEIBHOHN 7 TECTUPOBAHUE
W3BJICYCHUS JUTEPATYPBl, CAMOCTOSITEJIbHOE HW3YyYEHHE
3HAHUMN MaTepuana Mo JUTePaTypPHbIM HCTOYHUKAM,
4. Metonbl YTEHUE OCHOBHOW M  JONOJIHUTEIBHOHN 7 TECTUPOBAHUE
CTPYKTYPUPOBAHUSA | JINTEPATYPhl, CAMOCTOATENIBHOE HW3YYeHHUE
3HAHUN MaTepuana Mo JUTEPaTyPHbIM HCTOYHUKAM,
5. Metonsl CaMOCTOATENBHOE BBITIOJTHEHUE 8 IIposepka
bopmanuzaunu MPAKTUYECKUX 3aJaHUN PENpPOAYKTHBHOIO peleHus 3anaqy
3HAHUU TUMna (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
yOPaKHEHUs, 3a/1a4H, TECTHI);
6. Metoanl CaMOCTOATENBHOE BBITIOJTHEHUE 8 IIposepka
BBIBOJIbI HA OCHOBE | MPAKTUYECKUX 3aJaHUN PEnpOayKTUBHOTO peleHus 3anaqy
3HAHUU TUMna (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
yOPaKHEHUs, 3a/1a4H, TECTHI);
7. CaMOCTOSITEIIbHOE BBITNIOJIHEHUE 8 IIposepka
IIponykuuoHHBIE | MPAKTUYECKUX 3aJaHUM PENpPOAYKTUBHOIO peleHus 3anaqy
SKCHEpPTHBIE TUMna (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
CHUCTEMBI yOPaKHEHUs, 3a/1a4H, TECTHI);
8. Meroae! Data CaMOCTOSITEIbHOE BBITNIOJIHEHHE 8 IIposepka
Mining anst MPAaKTUYECKUX 3aJaHUM penpoayKTHUBHOTO peleHus 3a1ad
W3BJICYCHUS TUMna (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
3HAHUMN yOPaKHEHUs, 3a/1a4H, TECTHI);
®opma oOydyeHus: 3a04Hast
Hassanue Bua camocTosiTenbHOI padoThI Oo0bem dopma
pa3aesioB H TeM (npopabomka yuebnozo mamepuaia, B Hyacax KOHTPOJIsI
peutenue 3aoay, pehepam, 0ox1ao, (nposepka
KORmMpOIbHaAA paboma, n0020MmoeKa K peuwtenus
coaue 3a4ema, IK3amend u op.) 3aoau,
pedepama u
op.)
1. Uctopuueckas YTEHHUE OCHOBHOW U JIOMOJHUTEIBHON 17 TECTUPOBAHUE
CIIpaBKa. JIUTEPATYPBI, CAMOCTOSITENIbHOE U3YUeHUE
MaTepuana Mo JUTePaTypPHbIM HCTOYHUKAM,
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2. Ilonsitne YTEHHUE OCHOBHOW U IOMOJHUTEIBHON 17 TECTUPOBAHUE
SKCHEPTHOU JIUTEPATYPBI, CAMOCTOSITENIbHOE U3YUEHUE
CUCTEMBI, UX MaTepuana 1o JUTePaTypHbIM HCTOYHUKAM,
KJTacCU(PUKALIHS.
3. Meronel YTEHUE OCHOBHOW M  JONOJIHUTEIBHOHN 17 TECTUPOBAHUE
W3BJICYCHUS JUTEPATYPBl, CAMOCTOSITEJIbHOE HW3YyYEHHE
3HAHUN MaTepuana 1o JUTePaTypPHbIM HCTOYHUKAM,
4. Metonb! YTEHUE OCHOBHOW M  JONOJIHUTEIBHOHN 17 TECTUPOBAHUE
CTPYKTYPUPOBAHUSA | JINTEPATYPhl, CAMOCTOATENIBHOE W3YYeHHUE
3HAHUU MaTepuana Mo JUTEPaTyPHbIM HCTOYHUKAM,
5. Metoasl CaMOCTOSITEIIbHOE BBITNIOJIHEHUE 17 IIposepka
bopmanuzaunu MPAKTUYECKUX 3aJaHUN PENpPOAYKTUBHOIO pelieHus 3anaqy
3HAHUU TUMa (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE

YIPaKHEHUs, 3a/1a4H, TECTHI);
6. Meronel CaMOCTOSITEIIbHOE BBITNIOJIHEHUE 17 IIposepka
BBIBOJIbI HA OCHOBE | MPAKTUYECKUX 3aJaHUN PENpOayKTUBHOTO pelieHus 3anaqy
3HAHUU TUMa (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE

YIPaKHEHUs, 3a/1a4H, TECTHI);
7. CaMOCTOSITEIIbHOE BBITNIOJIHEHUE 19 IIposepka
IIponyKuuOHHBIE | MPAKTUYECKUX 3aJaHUN PENpPOAYKTHBHOIO pelieHus 3anaqy
SKCHEPTHBIE TUMa (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
CHUCTEMBI yOPaKHEHUS, 3a/1a4H, TECTHI);
8. Meroae! Data CaMOCTOSITEIbHOE BBITNIOJIHEHHE 20 IIposepka
Mining anst MPaKTUYECKUX 3aJaHUil penpoayKTUBHOTO pelueHus 3a1ad
W3BJICYCHUS TUMa (OTBETHI HA BOIIPOCHI, TPEHUPOBOYHBIE
3HAHUN yOPaKHEHUS, 3a/1a4H, TECTHI);

1)

2)

3)

®opma

11. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE
JUCHUIIJIMHBI

a) Cnucox peKoMeHayeMoil JIuTepaTyphbl

OCHOBHAsI

Magnsimesa, E. H. DkcnepTHbie cucteMsl : yuebHOe ocodue no creruanbaocTi 080801

«I[Ipuknagnas wapopmaruka (B mHpopmammonuoit cdepe)» / E. H. Manbimesa. —

Kemeposo : KemepoBCKUI rOCYyapCTBEHHBI MHCTUTYT KyabTypel, 2010. — 86 ¢. —

ISBN 2227-8397. — TekcT : 3neKTpoHHbIH // DnekTpoHHO-OnOnmmnoTeuHast cuctema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/22126.html

bornanosa, E. A. Unxenepus 3Hanuii : yueOHoe nmocobue / E. A. bormanosa. — Camapa

. TIOBOJKCKHMI TOCYapCTBEHHBIH YHHBEPCUTET TEICKOMMYHHUKALMH U WH(POPMATUKH,

2016. — 103 c. — ISBN 2227-8397. — TekcT : 3NeKTPOHHBIH // DJIEKTPOHHO-

oubmuoTeyHas cucrema IPR BOOKS [caitT]. — URL:

http://www.iprbookshop.ru/71833 html

Cwmarun A. A. MHTeINIeKTYabHbIE HHPOPMAIMOHHBIE CUCTEMBI | yued. mocodue st

By30B/ A. A. Cmarun, C. B. Jlunarosa, A. C. Menpanuenko; Y'Y, ®@ak. MaTeMaTUKu U

uHpopm. TexHosoruit, Kag. TenekoMMyHHUKaLl. TEXHOJIOTUN U CETEeH. - Y IIbSTHOBCK :

Ynal'V, 2010. - 3arn. ¢ axpana; UMeercs med. aHasor. - DJIeKTPOH. TekcTosble naH. (1

datin : 1,45 MO). - Tekcr : anexTponHbiii.- URL:

http://1ib.ulsu.ru/MegaPro/Download/MObject/683
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D

JAOMOJHUTEILHAS

Axosuna W.H., CHCTEMBI HCKYCCTBEHHOTO HHTe/IekTa. Moayis "MOACIH H METO/IbI
usBjedeHus sHanui" / Slxosuna M.H. - HosocuGupcek : Usu-so HI'TY, 2014. - 54 ¢. -
ISBN 978-5-7782-2587-9 - Teker : snexrponnsii // D5C "KoHcyapTaHT cryseHTa’
[caiir]. - URL : hitp://www.studentlibrary.ru/book/ISBN9785778225879.himl

Hcaes, C. B. Mnreanexryanbueie cuctemsl : ydeGHoe nocobue / C. B. Ucaes, O. C.
Hcaea. — Kpacrospek : Cubupekuii epepanbublii yausepenrer, 2017. — 120 ¢, —
ISBN 978-5-7638-3781-0. — TekcT : 35eKTpOHHBIH // DNEKTPOHIO-GHOIHOTEUHAS
cucrema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/84365 . himl

®emun, ©. O. Ananus gaHHbiX. Yacts 1. [loAroToBka mamibx K adalluzy ;. yueOHoe

mocobue / ®. O. OGenun, ®. . Demun. — M. : MOCKOBCKHI Topoackoif
negarorndeckud yHupepcuter, 2012. — 204 c¢. — ISBN 2227-8397. — TekcT
ONEKTPOHHbIA // D1eKkTpoHHO-6ubmuoreunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/26444. html
Genun, @. O. Ananus gannpix. Yacts 2. Muerpyments Data Mining @ yue6ioe nocoGue

[ ®@. 0. QGepun, ®. O. Oegun. — M. : MOCKOBCKHIT TOPOICKON 11¢arorHUeCKHi
ymusepeurer, 2012, — 308 ¢. — ISBN 2227-8397. — TekcT : 91eKTpOHHLIH //
Onextponno-6udanoreynas  cucrema IPR BOOKS [caiit]. —  URL:

http://www.iprbookshop.ru/26445 html

Y4eOHO-MeTo,JHYecKas

Jlumarosa C. B. Meroanueckne peKOMEHIALHH LTS CEMHHAPCKUX (IPaKTHYECKMX )
3aHATHH, 1a00PaTOPHOTO MPaKTHKYMa W CAMOCTOSTENHLHOW PaGoThl 1O JUCLMILIMHAM
«JKcmepTHsle cuctembd H «lIpescTaBieHne 3HAHME» IS CTYLEHTOB HaIlpaBIeHUH
09.03.02 «MndopmanHoHHbIC CHCTEMBI u TEXHOJIOI MUY, 11.03.02
«MndoxoMMyHHKALNOHHBIE TEXHONOTMH H  cucTeMbly, 09.03.03 « I Ipuknannas
urpopmaruka», 02.03.03 «MatemaTuueckoe oOccreyeHne wu aJIMHHHACTPUPOBAHHE
undopmannonnsix cucrem» / C. B. Jlunarosa; Y'Y, dak. mMateMaTHKH. urdopM. u
dBUall. TCXHOMOMWH. - YibsiHoBek @ Yal'V, 2019. - 3aru. ¢ skpauna; Heony6nmkosanHbii
pecype. - DnekTpon. TekcToBele Aan. (1 daiii : 1,27 MB). - Teker : IEKTPOHHBIH.
http://lib.ulsu.rw/MegaPro/Download/MObiject/6221

Cormacosano:
fs - , 7,2
J\,g‘/(/{,/% ﬂ@pww [/p@ /ﬂ/ /
Jominocts coTpyannKa HayuHOR OHOIHOTEKH OHO NOANUCH Jara

0) [IporpammHuoc oGecneyeHne

CLIPS (open source).
WEKA (open source).
Protégé (open source).

B) IIpodeccnonanbubie 6a3b1 JAHHBIX, HH(pOPMALIHOHHO-CIIPABOYHbIE CHCTEMBbI:
1. DJIeKTPOHHO-0UG. IHOTEUHbIE CHCTEMBI:
1.1. IPRbooks : ss1ekTpoHHO-0ubIHOTe HAs chcTema : caifT / IpyIna Kovmanui Afi [Tu

Ap Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pesxnam JloCTymna: Jis
3apPETUCTPHP. MONb30BaTeNeH. - TeKcT : 3JCKTPOHHBIH.

1.2. IOPAUT : onckrpouno-6ubnuoreunas cucrema : caiit / 000 DIIEKTPOHHOE

usnarensctso FOPAWT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
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J0CTyma: ISl 3aperucTpup. moas3oBarenel. - Texer : aeKkTpoHHBII.

1.3. KOHCyIhTaHT CTymeHTa :@ SeKTPOHHO-OMONIHOTeYHas cuctema : caiit / 00O
[Monurexpecype. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pesxum Joctyna: s
3dPEruCTPUP. MOJb30BaTeNel. — TekcT : 3IeK IpOHHBIA.

' 1.4. Jlanb : snextponno-6ub.iMorecynas cucrema : caiit / 000 DBC Jlaup. — CaHkT-

ITetepbypr, [2020]. - URL: http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com. — PexxuMm jocTyna: ans 3aperucrpup. nosbioBateneit. — Tekcr
JJIEKTPOHHBIH.

1.5. Znanium.com : snexktponno-6uGaMOTEYHAs cHcTema : cait / Q0O 3nanuym. -
Mocksa, [2020]. - URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com.
— Pexum foctyna @ uis 3aperueTprp. 10J1b30BaTeNeil. - TeKeT 1 3MeKTPOHHDII.

2. KoncyabrantIlmoe [DiekrporHsIil pecype): cripasounas mpasosas cucrema. /O00
«Komncynbrant [L1roey - Dnextpon. gaH. - Mocksa : KoncymsraatlLioc, [2020].

3. basbl 1aHHBIX MEPHOANYECKHX H3JAHUIA:

3.1. basa naHHbIX MCPHOIMHYECKUX M3NAHHH : DJIEKTPOHHbIE KypHaie! / OO0 UBUC. -
Mocksa, [2020]. — URL: https:/dlib.eastview.com/browse/udb/12. — Pexum JocTyna Ui
aBTOPU3. [10JIb30BATE/IEH. — TekeT : anexTponblii.

3.2. ¢cLIBRARY.RU: nHayunas omexrponnas Oubnmoreka : caiit / 00O Hayunas
Onekrponnas bubnnoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pesxum Jocrylia @ Ans
aBTopu3. 1ojab3oBaTeIed. — TekeT : 2aexTpoHHbIH

3.3. «Grebennikony : snekrponnas 6ubnnorexa / UJ 'peGennnkos. — MockBa, [2020]. -

URL:  https:/id2.action-media.ru/Personal/Products. — Peskum JIOCTYNa : JII8  aBTOPH3.
nob3oBareseil. — TeKCT : 3JIeKTPOHHEIN,

4. HauuonanbHasi J1eKTpoHHAsI OHOIHOTEKA 3JICKTpOHHas Oubnnorexa
(enepaibHas rocyaapcTBeHnas MHGOPMALHOHHAS CHCTCMA | CAHT / MuHHCTEPCTBO KYIIbTYpbI
PO ; PI'b. — Mockea, [2020]. — URL:http:/www.studentlibrary.ru/pages/catalogue.html
hitps:/n36.pd). — Peskum gocTyna : s noJb3oBaresneit HayuyHoH Oubmuorexu. — Teker :
BJIEKTPOHHBIH.

5. SMART Imagebase 1 EBSCOhost ; [mopradn]. - LIRL.:

https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
1a2{f8¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Peum JIOCTyna : Jjsl aBTOpH3.
noyb3oBaresici. — Mzobpaxenue : sj1ekTponHble,

6. denepanbHbie HHPOPMAUMOHHO-0GPA30BaTEILHbIE MOPTAJIbI:

6.1. Exunoe okHO JocTyia K o0pasoBaTeIbHBLIM pecypeaM . (enepanbhbiit mopran /
yapenurens ®IAOY JIIO LPTOIT u UT. — URL: http://window.edu.rw/. — Teker
JJICKTPOHHBIH.

6.2. Pocculickoe oOpasosanue : deaepanbhblii mopran / yupemuteas PIAQY AIIO
HPT'OITu UT. — URL: hitp://www.edu.ru. — Teker : JNEKTPOHHBIH,

7. ObpazoBaTensubie pecypesl Yal'y:

7.1. Dnexrponnas 6ubnmuoreka Yal'V : mogynms ABUC Mera-ITPO / 000 «Jlara
Oxempece». — URL: hutp:/lib.ulsu.ru/MegaPro/Web. — Pexum goctyna : juis mosib3opaTerneii |
nayunoii 6u6mmorekn. — Teker : SJIEKTPOIIIBIH.

7.2. Obpasoparenbubii moprat Yul'V. — URL: http:/edu.ulsu.ru. — Pexcum JocTyna : s
3apErucTp. Moab30BaTeNe. — TeKCT : SMeKTPOHHBIH

CoracoBano: .
3amecturens HayaabHuKka YU Tu'l/ Knoukosa A.B. /| /7 72 -]
Jomknocts cotpyitika YUTUT DHO OHCce7” 272~ < nata
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12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI:

Aynutopuu AN TIPOBENEHUS JIeKUWid (JIGKIMOHHBIC ayauTopuu 3 koprmyca Yul'y),
CEMHHAPCKHUX 3aHATHH (JeKUMOHHbIE ayauropuu 3 kopmyca Yal'V), ans BBIMOJHEHHS
naboparopHbIX paboT U MpakTUKyMOB (aucrieiiabie knacchl 1 kopoyca Yil'Y), ans npopeneHus
TEKYLIEro KOHTPOJSI M TNPOMEXKYTOYHOH arrecTauuy (JIEKUHOHHBIC ayOUTOPHHM 3 KOpIyca
yal'y).

AyIOuTOpHHM YKOMIUIEKTOBAHBl CIELMAIN3UPOBAHHOH Mebenbro, y4eOHOW HOCKOi.
Ayauropun sl IPOBENECHMs JIEKUUH O0OOpYIOBaHBI MYJbTUMEIUIHHBIM 000PYIOBAaHHEM IS
npenocTaBieHuss uHpopmaumu Oonbliol ayauropuu. lloMemeHust aisi CaMOCTOSTENbHON
padoOTBl  OCHAIIEHBl KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHHS K CETH
«WHTepHeT» W obecredeHHeM [OCTyNa K 3JIEKTPOHHOW HH(PPOMALMOHHO-00pa30BaTENbHOM
cpene, SJEKTPOHHO-OMOnmMoreuHol cucreme. llepedeHp OOOpyHOBaHHUS, HCIOJNB3YEMOIO B
yueOHOM TpoLecce, YKa3bIBAETCSI B COOTBETCTBHU CO CBEACHUSMH O MaTEPHAIbHO-TEXHUYECKOM
ofecrieueHnH U OCHAIIEHHOCTH 00pa30BaTeNIbHOIO MPOIIecca, Pa3MEeIleHHbBIMU Ha O(HUIIHAIEHOM
caiite Yal'V B paznene «Cpenenust 06 00pa3oBaTeNbHON OpraHUu3aum.

13. CHEINUAJIBHBIE YCJIOBUSA J1JIA OBYYAIOIIUXCA C OI'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbsI

B caysae wHeoOxomumocTH, OOyYalOIIMMCS W3 YHCIA JUI C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMH 370POBbsi (MO 3asBJCHHIO OOYYaloOLIerocs) MOTYT MpeliaraTbCs OIHH K3
CIENYIOUIMX BAPUAHTOB BOCHPUATHS HHPOpPMALMU C y4eTOM UX HHIUBHUIYAJIbHBIX
ncuxopu3nuecKknx 0coOeHHOCTEN:

— AJIS TUL C HAPYIIEHHUSIMU 3PeHUs: B (POpPMeE 3JEKTPOHHOTO JOKYMEHTA, UHANBUAYaJIbHbIE
KOHCYJIbTALMM C MpPHUBJIEYCHHEM TH(IOCYpAONepeBOUMKA, WHAUBUAyalbHbIE 3aJaHHs |
KOHCYJIbTaLHH;

- UIA JIML C HapyUIeHUSIMH Cjyxa. B IE4YaTHOW (opme;, B (PopMe 3JIEKTPOHHOTO
IOKYMEHTa, HWHAMBHAyaJbHble KOHCYJbTALMM C I[PHUBJICYEHHEM CYpIOINEPEBOIUHKA,
WHIUBUIYyaJIbHbIC 3aJaHHUs U KOHCYJIbTALUH;

— UIA JIML C HAPYLIEHUSIMU OIMOPHO-IBUraTeJbHOTO ammapara; B Ie4aTHOW Qopme; B
(opMe 3JIEKTPOHHOTO TOKYMEHTA; HHANBUIYaJIbHbIE 3aAaHHSI U KOHCYJIbTALIUH.

B ciydae HEOOXOIUMOCTH UCTIOJIb30BAHUS B yueOHOM nporecce
YACTHYHO/UCKJIIOYUTENIPHO JAUCTAHLHOHHBIX O0pa30BaTENIbHBIX TEXHOJIOTHH, OpraHU3aLus
padotsr IIIIC ¢ ofywaromumucs ¢ OB3 u wHBaIMIaMH NPEAYCMATPHUBAETCS B SJEKTPOHHOM
uH(pOPMaALIMOHHO-00PA30BATENIPHON Cpeie ¢ YYeTOM HX HHAMBHAYAJIbHBIX MCUXOPH3HYECKUX
0coOeHHOCTEH.

L7 g

PazpaboTuuk 4 TOLIEHT C.B. JlunaTosa
;‘IOL[HPICL TOJDKHOCTD OUO
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JIMCT U3BMEHEHH I

Ne
n/n

Co.lcpu\'amlc HIMCHCHHS ILIH
CCLLIKA HA upu.larachu‘i TERCT
HIMCHCHNS

DHO 3aseayromero
radepoii,
peasmsyiomeii
JAMCHMILTHHY/BbI-
nycraromeii
radeapoii

o nuce

Jara

BHecenune uameHenwii B n.m. 4.2
«O6‘beM JAHCUHIUIHHBI MO BHAAM
yueOHoit paGoThl (B wacax)» m.
4. «O0was Tpyr0eMKoCThb
JAHCUHIUJTHHBI» qepe3 cjies
yKa3aTh KOJIHYECTBO YacoB
padotst ITC ¢ obyuatowmumucs
JUIS IPOBEJICHHA 3aHATHIT B
JIMCTAaHLIMOHHOM (popmaTe ¢
NPHMEHEHHEM JAHCTAHLHOHHOTO
o0yueHus B camoii nporpamMme

Cmarns A A.

6.04.2020

(]

Bxecenue usmeHeHuii B n. 13
«CrneunanbHble YCIOBHS JUIS
olyuaroumxcs ¢
OrpaHH4YeHHbIMH
BO3MOJKHOCTAMH 3710POBbSA» B
caMoii mporpamMme

Cmarns A A.

6.04.2020

BHeceHHe M3MEHEHHIi B IL.11. Q)
Crnucok pekoMeHyemoii
autepatypsi 1. 11 «YyebHo-
METOAHYECKOE
nHpopmanoHHoe obecneueHne
JIMCUMITJIHHBIY B CaMOI
nporpamme

Cmarns AA.

6.04.2020

Buecenune u3ameHeHHii B rL.11. B)
ITpodeccHonanbhbie 6asbl
JaHHBIX, HHPOPMaLIHOHHO-
CrpaBoYHbIe CHCTEMBI 1. 11
«YuebHo-MeTonnuecKoe u
uHpopmaunontoe odbecneyenue
JMCLIMIUIHHBD) B CAMOIT
nporpamme

Cwmarun ALA.

-’ )
~rr
r

6.04.2020
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