MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocTh: 01.04.02 IIpuknagHas MaTeMaTHKa U HHpopMaTHKa

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: MaremMaTudeckoe u nporpammHoe odecnevyeHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
AKTYAJIBHBIE 3AJIAYH ITPUKJIATHOU MATEMATHUKHN U

HH®OOPMATHUKU
BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
YacTh 00pa3zoBaTeibLHOM OGs3aTennnast
NMPOrpaMmbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.05

TJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

1 cemectp - 32 yaca;

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 149,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
I_Ie.]'[]) OCBOEHHUSA JUCHHUIJJIUHBI. M3YUCHHNEC aKTyaJlbHBIX HAaYYHBIX HpO6J‘IeM n 3a1a4 HpI/IKJIa,I[HOﬁ

MaTeMaTHK! " UHPOPMATUKH u METOJIOB 1704
pemieHust ¢ NPUMEHEHHEM COBPEMEHHBIX  KOMITBIOTEPHBIX  TEXHOJNOTMH W MPOrPaMMHBIX
UHCTPYMEHTAJIBHBIX CPEJCTB, anmnapara MATKUX BBIYMCIICHUH, HEYETKOH JIOTMKW, HEHPOHHBIX CETed U
CPEeICTB aHAJIN3a JTAHHBIX.
3agaun TUCHHIIHHBI

- (hopMupoBaHHE NPECTABICHUS 00 aKTYAIIbHBIX HAYYHBIX MPOOIeMax MPUKIIATHON MaTeMaTHKN
1 nHHOPMATHKH,

- U3y4eHHE OCHOB pa3pabOTKH MaTEMAaTUYECKUX M KOMITBIOTEPHBIX MOJIENEH C UCIIOIb30BAHUEM
BBIYUCITUTEILHBIX TEXHOJIOTUH;

- U3y4eHHE METOJIOB MATKHX BBIYMCICHHUIA U MPOTPAMMHBIX CPEJCTB Ul PEUICHUS IPUKIIAIHBIX
3aj1ay;

- OCBOCHHE COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOT WA, METOJI0B, MATEMATUYECKOT'0O armapara 1
IPOTPAMMHBIX CPEJICTB JIJIsl PEIICHUS MPOOJIeM | 3a1a4 B 00JIACTH MPUKJIAJHON MaTEMATUKH U
UH(POPMATHKH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIEeTEeHIIUI

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 CnocobeH pemaTh
aKTyaJIbHbIC 3aJa9H
byHIaMEHTAIbHOU 1
NPUKIIAHON MaTeMaTUK!

N-1lonk-1 [emoHCTpUpYyeT
3HaHUE COBPEMEHHBIX METO/I0B
HCCIIEI0BAHMS CBOMCTB
MaTeMaTHYECKUX U
MH(}OPMaLIMOHHBIX MOJEEH

3HATK:
- COBpeMeHHI)Ie METOAbBI UCCIICTOBAHUS
MaTeMaTHYECKUX U KOMITbIOTEPHBIX
MOJCTICH.

YMETB:
- IPUMEHATh COBPEMEHHBIE METO/IbI

HUCCICIOBAaHUA MAaTCEMATUYCCKUX U
KOMITBIOTCPHBIX MOZEJTICH.

OIIK-1 CnocobeH periath
aKTyaJbHbIC 33]]a91
byHaaMeHTalIbHON U
NPUKIIAHOW MaTEeMaTHKH

N/I-20mk-1 Ucnons3yer n
IIPUMEHSIET YIIIyOJIEHHbIE
3HAHUS JUISl pelleHus 3a/1a4
(byHIaMeHTaJIbHOH U
NPUKIIAJHON MaTeMaTHUKU

3HATh:
- aKTyaJIbHbIE TPOOJIEMBI U 331a4YH
MPUKIIQTHON MaTeMaTUKA U
UH(POPMATUKH.

YMETB:

- IPUMEHSATH 0a30Bble KOHLIEIIUHY,
MIOAXObI U METOABI PEILICHUS 3a1a4
MPUKJIATHON MaTeMaTHKU U UHPOPMATHKU
C UCIOJIb30BAHUEM COBPEMEHHBIX
BBIYMCIIUTENIbHBIX TEXHOJIOTUH.

OIIK-2 Cnocoben
COBEpIIICHCTBOBATh U
peaHI/ISOBI)IBaTI) HOBBIC
MaTEMATHYECKHE METOIBI
peHIeHI/IH nannaﬂme
3a1a4

NJ-20mnk-2 Beioupaer u
MOJIUGUIMPYET aJTOPUTMBI U
POTPaMMHBIE PEIICHHS B
00J1aCTH MaTeMaTHYeCKOTro
MOJICITMPOBAHUS

3HATh:
- OCHOBHBIE METO/IbI, AITOPUTMBI 1
MPOrpaMMHBIE CPEICTBA B 0OJACTH MSITKHX
BEIYHCIIEHHUH.

YMETbh:
- pa3pabareiBaTh U MOAUDUIIUPOBATD

AJITOPUTMBI, MATEMATUICCKOC U
IMpOrpaMMHOC obecrieueHne JJI PCIICHU A

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HPUKJIATHBIX 33724 B CBOCH
poeCCHOHATLHON IeATEILHOCTH.

OIIK-3 Cnocoben
pa3pabaTbIBaTh
MaTEMAaTUYCCKUEC MOJCIN U
MPOBOJIUTH UX aHAIIU3 TIPU
pElIeHNH 3371a4 B 00JIacTH
npodeCcCUuOHATBHON
JCSITeIIbHOCTH

N-20nk-3 Mcionb3yer u
MOAUPUIIUPYET
MaTeMaTHYECKUE MOJICTTH
NPUKJIAIHBIX 337129

3HATh:
- METOJIbI aHaJTN3a MPOOJIeM, TIOCTAHOBKY H
000CHOBaHME 3a7a4 B 00J1aCTH
poeCCUOHATLHON 1eATEILHOCTH.

YMETB:

- CaMOCTOSATEJIBHO pa3padaTbIBaTh MOJEIH,
METO/BI U IIPOTrPaMMHBIE CPEICTBA JUIs
peleHus 3aa4 B 00JIaCTH TPUKIIAAHOM
MaTeMaTUKU U UH()OPMATUKH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATBHOW 00pa3oBaTeIbHON MporpamMme
MaremaTtudeckoe ¥ TPOrpaMMHOE OOeCleYeHUE BBIYMCIUTEIBHBIX MAllMH W KOMITBIOTEPHBIX CETeH
(mamee — OIIOII), nanpasnenus noarotoBku 01.04.02 Ilpuknamnas marematnka ¥ wH(pOpMaTHKa,

YPOBCHb O6pa30BaHI/I$IZ BBICIIICC O6p330BaHI/IC - Marucrparypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTarhl 00y4eHus, MoJrydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIMHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

8

9

10

11

12

13

14

15

OJeMeHTHI TeOpUuHu
MSTKUX BBIYHCICHUN 1
HEUETKON JIOTUKU

01| | Beero gacos

N

ENFN

10

10

32

11

OJeMeHTHI TeOpUuHu
MSTKUX BBIYHCICHUN 1
HEUETKON JIOTUKHU

(6]
N

10

10

32

Ilodzomoeka K nabopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
Ne2 HeoOX0aMMO NpeIBapUTEIHHO U3YYHTh
TEMY U 3aJIa4¥ BBIOJHCHHUS JTA00PaTOPHOH
pabotsl Ne2, a Tak)Ke U3y4UTh BOIPOCHI 110
MaTrepuanam u3 pasnena "IJIeMeHThl TEOPUH
MSITKUX BBIYMCIICHUN U HEYETKOM JIOTUKH".
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
Nel HE0OXOIUMO TPEABAPUTEIBHO H3YIHTh
TEMY U 3aJIa9H BBIITOITHEHHUS JJA00OPaTOPHOH
paboThl Nel, a Takke U3YYUTH BOIPOCHI 110
MaTrepuanam u3 pasnena "IJIeMeHThl TEOPUH
MSITKHX BBIYMCJICHUN U HEYCTKOM JIOTUKH".
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"DJ1IeMEHTBI TEOPUH MSITKUX BBIUMCICHUN U
HEUYETKOM JIOTUKH".

H3yuenue mamepuanog aumepamypHsix
UCHMOYHUKOB:

[1], cTp. 5-7
[2], cTp. 210-226
[3], ctp. 12-23
[4], cp. 15-20
[6], cTp. 14-25, cTp. 32-37
[7], ctp. 42-73, ctp. 677-678

DBOIIOLMOHHOE

38

26

Iloozomoeka Kk rabopamopnoii padome: J1ns
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MOACJINPOBAHUEC U

BBITOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOPHOU padboTe

TeHETHYECKHUE Ne3 HeoOX0aMMO NpeIBApUTEIHHO N3YYUTh
ITOPUTMBI TEMY Y 3a/1a4¥ BBHITOJHEHUS J1a00paTOpHOU
2.1 DBOJIIOIIMOHHOE 38 6 6 26 paboTsl Ne3, a TakKe U3yIHUTh BOIPOCHI T10
MOJIeTMPOBaHHE U MarepuanaM U3 paszena "IBOIIONNOHHOE
TEHETHIECKHUE MOJIETIMPOBaHNE ¥ TEHETHUECKHE aJITOPUTMBI'.
AJITOPUTMBI Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"DBOMIOLIMOHHOE MOJEITUPOBAHNE 1
TeHEeTUUYECKUE aITOPUTMBI".
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[2], cTp. 112-139
[7], cTp. 92-118, cTp. 674-675
[8], cTp. 63-66
[9], cTp. 106-125
3 Ammapat 52 10 10 32 Iloozomoeka Kk nabopamopuoil pavome: Jnst
HCKYCCTBEHHBIX BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEHPOHHBIX CETEH Ne5 HE0OX0IUMO TpEIBAPUTEIHHO H3YIHUTh
3.1 Ammapat 52 10 10 32 TEMY M 3a/1a4¥ BBITIOJHEHUS J1a00paTOpHOH
HCKYCCTBEHHBIX paboThr Ne5, a TakKe H3y4UTHh BOIPOCHI 110

HEHUPOHHBIX CETEH

Marepuanam u3 pasnena "Anmnapar
HCKYCCTBEHHBIX HEMPOHHBIX ceTer'.
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 0 TabopaTopHOi paboTe
Ned4 He0O6X0IUMO MPEABAPUTEIHHO U3YIHUTh
TEMY M 3a/1a4¥ BBITIOJHEHUS J1a00paTOpHOH
paboTsl Ned, a Tak)Ke U3yIHUTh BOIPOCHI T10
Marepuangam u3 paszena "Annapar
HCKYCCTBEHHBIX HEUPOHHBIX ceTei".
Camocmoamenvroe usyuenue
meopemuyecko20 mamepuana: zydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Anmapart NUCKyCCTBEHHBIX HEMPOHHBIX ceTer".
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[2], cTp. 85-110
[4], cp. 231-250




[5], ctp. 253-272
[7], ctp. 161-165, cTp. 678-679
[8], ctp. 6-22, cTp. 24-28, cTp. 32-35, cTp. 51-

55
4 Mertonp! 1 cpencTBa 38 6 6 - - - - - - 26 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
MHTEIUIEKTYaJIbHOTO BBINIOJIHEHHS 3aJaHUM 110 1abopaTopHOii padote
aHAJIM3a JAHHBIX Ne6 HEOOXOAMMO MpeABaPUTEIILHO U3YIUTh
4.1 MerTonp! u cpencTBa 38 6 6 - - - - - - 26 - TEMY M 3a/1a9H BBITIOJHEHUS 1a00paTOpHOU
MHTEIUIEKTYaJIbHOTO paboTsl Ne6, a Tak)Ke U3yIHUTh BOIPOCHI TI0
aHaJM3a TaHHBIX MarepuanaM u3 paszaena "MeTozpl 1 cpescTBa

HHTEJUIEKTYaJIbHOTO aHAIN3a JAHHBIX".
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeiny
"MeToabl U CpeAcTBa MHTEIUIEKTYalIbHOTO
aHaaM3a JaHHbBIX'".

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 25-40
[4], cTp. 256-265
[5], ctp. 129-141
[9], cTp. 12-16, cTp. 34-41

Ok3ameH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 32 - - 2 - - 05 116 335
Hroro 3a cemecTp 216.0 32 32 - 2 - 0.5 149.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTposb; [TA — npomexxyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnemenmol meopuu MASKUX 6bIYUCTIEHUU U HeYemKOU JI02UKU

1.1. DnemeHThI TEOPUU MATKHUX BBIYUCIECHUNA U HEYETKOM JIOTUKH

CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH, 33a4H MPUKIAJHON MaTEMaTUKH U MHPOPMATHKH.
AKTyanbHble Hay4yHblEe IPOOJEMBbl W 3aJaud MPHUKIAJHOM MaTeMaTUku U uHpopmaTuku. O630p
METO/IOB, MOJAXOJOB W CPEICTB pEIICHUS YyKa3aHHBIX MPoOJIeM W 3ajad C HCIHOJIb30BAHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX W  HHTEJUIEKTYaJbHBIX TEXHOJIOTUH. OJIEMEHTbl TEOpUHU
npUOJIMKEHHBIX paccykaeHuil. OCHOBHbIE TOHATUS TeopuHu HedeTkoil noruku (fuzzy logic).
[ToHsATHE HEUETKOro MHOXKECTBAa M (YHKLUMU NPUHAUICKHOCTH. MeToAbl MOCTPOCHUs (YHKLUI
NPUHAAISKHOCTH. HeueTkne W JIMHTBUCTHYECKHE TepeMeHHble. [loHsTHe HEYeTKOro 4ucia u
HeueTKoro otHomeHus. Omnepauuu HaJ HEYETKUMU MHOXKECTBAMU. AJTOPUTMBI HEYETKOI'O
Joruyeckoro BbiBoja (anroputv Mamdani, anroputm Sugeno, anroputMm Tsukamoto, anroputm
Larsen). CucteMbl HEYETKOT'O JIOTHYECKOTO BBIBOJIA. .

2. 360]1}0MMOHHO€ ModeﬂupoeaHue u ceHemuuyecKue ajicopummbl

2.1. DBOIIOLIMOHHOE MOJIETUPOBAHUE U TEHETUUECKUE AIITOPUTMBI

OBOJIOIMOHHOE MojenupoBaHue. OCHOBHbIE TMOHSATHS T€HETUKM U 3Boionuu. Mneun
HACJICIOBaHUsI U OCHOBHBIE (DaKTOPBI, MEHSIOLINE I'C€HETUYECKUH COCTaB MOMyJasiluu. MexaHuszm
nepeaayn HacieACcTBeHHOW wuHpopmanuu. OCHOBHBIE TOHSTHS TEHETHUECKUX alTOPUTMOB.
Onpenenenue remerudeckoro anropurMa (I'A). OcHoBHblE OTIMYMTENbHBIE O0coOOeHHOCTH ['A u
ocHOBHble dTanbel ['A. Omneparopbl penpoayKUuu, KpPOCCHHTOBEpa, MYTallUH, HWHBEPCUH,
cerperaunu. PyHnamentanpHas teopema ['A. BoerumcnurensHoe npencrasienue I'A. Crpykrypa
naHHbIX. Peann3anus renerudeckux orneparopos. [IpoGiema npeaBaputensHoi cxoqumocTu B ['A.
WuctpymentanbHbie cpenctsa I'A. TexHosorus reHerndyeckoro norcka. CxemMa MHOrOYpOBHEBOTO
['A. Cxema »5BOJIOLMOHHBIX omepanuil. MeXaHu3Mbl 3BOJIIOLIMOHHOTO IPOrpaMMHUPOBAHUS.
BapuanTs! miianupoBanus nporecca I'A. MoaudunupoBanHble TeHETHUECKHE OEpaTophl..

3. Annapam uckyccmeeHnHblx HeUpOHHbIX cemell

3.1. Anmapar HCKYCCTBEHHBIX HEMPOHHBIX cEeTel

ITonsiTe HelpoHHOM ceTn. MaTemarndeckass MoJienb HelpoHa. DyHKIMA akTUBalMKU. BecoBbie
kodpduuuentsr ceru. IlpaBuno Xe60a. Marpuna BecoBblx Ko3(hdunmeHToB. OCHOBHBIE
KOH(pUrypauuu HeMpoHHbIX ceTeld. Pa3zpl (QYHKIMOHMPOBAHHS HEHPOHHBIX CETEH. AJNTOPUTMBI
o0yueHMs] HEHpOHHBIX ceTeil. OOydyeHue C yduTenaeMm, ajiropuT™M OOpaTHOrO PacHpOCTPaHEHUs
ommOku (back propagation error). Anroputmbl 00y4yeHusi 0e3 yuutens. HelipoHHele cetn
acconuatuBHOM mamsaTH. Heliponnsle cetn Xondunga wu  XemmuHra. MHorociaoiHble
nepcentponbl. CamooOyuaromuecs HelpoHHble cetu. CopeBHoBarenbHoe oOyueHue. Certb
Koxonena. CoiictBa cetn Koxonena. Anroputm o6y4yenus cetu KoxoHeHa..

4. Memoou! u CD@OCWl@Cl UHMENIeKmyajibHO20 aHaiu3a OaHHbIX

4.1. Metoasl U cpeAcTBa UHTEUIEKTYAJIbHOTO aHAIN3a JaHHBIX

Beenenne B uHTeekTyanbHbIM aHanmu3 AaHHBIX (MAJl), ocHoBHbie moHsTHS WA/
Knaccudukanus 3amad ananuza gaHHbIX. O030p u kmaccupukamms meromoB UAJl. MAJ] —
oOHapyxenue 3HaHui (Knowledge Discovery, KD) u rinyounHsiii ananu3 ganusix (Data Mining,
DM). Texnonorus KD u DM. Metozas! npaBionofgoOHbIX pacCyXJI€HHI Ha OCHOBE aHAJIOTUH U
npeneneHToB (CBR — Case-Based Reasoning). O6nactu npumenerust CBR cucrem..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. IlpoekTHpoBaHuE CUCTEM HEYETKOr0 JOrHUecKoro BbiBoja. AnroputM Mamdani;
2. IIpoekTupoBaHH€e CUCTEM HEUETKOT'O JIOTHYECKOTO BBIBOAA. AJITOPUTM Sugeno;
3. IHcTpyMeHTaNbHbIE CPEACTBA Ul IPUMEHEHUS U UCCIIEJOBAHUS T€HETUUECKUX
aJITOPUTMOB;
4. IIpoexTpoBaHUE UCKYCCTBEHHbBIX HEMPOHHBIX CETEH [UId peleHus 3aau pa3InuHbIX
TUIIOB;
5. UccnenoBaHue alropuTMoB 00y4€HHUsS] HCKYCCTBEHHBIX HEHPOHHBIX CETEH;
6. Pemienuie 3a1a4y aHanu3a JaHHBIX HA OCHOBE IPELEICHTHBIX METO/O0B.

3.5 Koncyabranumn

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnaenue MaTepuagoB MO paszaeny "OJIEMEHTbl TEOPUM MATKUX BBIYUCIECHUNH U
HEYETKOH JIOruKu"

2. OOcyxIeHHe MaTepralioB 10 pa3ieiny "DBOTIOIUOHHOS MOJICIHPOBAHUE U TCHETHUCCKUE

aJITrOpUTMBI"

OO6cyxaeHre MaTepralioB 1o pa3aeny "Annapar HCKyCCTBEHHBIX HEUPOHHBIX ceTeit"

OO6cyxeHre MaTepralioB 1o pasaeny "MeToasl U cpecTBa HHTEIUIEKTYaIbHOTO aHaIu3a
YK p p y P Yy

JaHHBIX "

Hw

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUIUINHE Konbr
(B cOOTBETCTBUHU C pazjeiioM 1) HWHJIUKAaTOPOB COOT]::;CIT ;3 e
1]2]3]4
3HaTh:
COBPEMEHHBIE METOIbl UCCIEAOBAHUS MATEMAaTUYECKUX U JlaboparopHnas pabota/lIHCTpyMeHTaIbHbIE
KOMIIBIOTEPHBIX MOJIEIIEH N/I-1lomk-1 + CpelCTBa ISl TPUMEHEHUS U UCCIIEIOBAHUS
T€HETUYECKUX AJITOPUTMOB
aKTyaJbHBIC MPOOJIEMBI U 33]]a4H MPUKIATHON MAaTEMaTUKHI JlaboparopHuas padota/IIpoekTupoBaHre CUCTEM
1 uHGOPMATUKU N -20mk-1 + HEYETKOI'0 JJOTUYECKOIO BBIBOJA. AJITOPUTM
Mamdani
OCHOBHBIE€ METO/Ibl, AITOPUTMBI U IPOTPAMMHBIE CPEJICTBA B JlaboparopHnas padota/llpoexTupoBanue cucTem
00J1aCTH MATKUX BBIYUCICHUHN HEYETKOT0 JIOTUYECKOTO BBIBOJIA. AJITOPUTM
Mamdani
N-20mk-2 +
JlabopaTtopHast pabota/llpoekTrpoBanue cuctem
HEYETKOI'0 JJOTUYECKOTO BBIBOJA. AJITOPUTM
Sugeno
METO/IbI aHaJIM3a MPoOIIeM, TOCTAHOBKY U 000CHOBaHUE V201113 + Jlaboparopnas pabota/Penienue 3agau aHanusa
3a/1a4 B 00J1aCTH TPOPECCHOHAITBHON JESTEIHHOCTH ] JTAHHBIX Ha OCHOBE MPEIICICHTHBIX METOJIOB
YMerh:
MIPUMEHATh COBPEMEHHBIE METO/IbI HCCIIETOBAHUS Jlaboparopnas pabota/lIHCTpyMeHTaIbHBIE
MaTeMaTUYeCKUX U KOMITbIOTEPHBIX MOJIeIeH N-lonk-1 + Cpe/CTBa JJIsl IPUMEHEHUS U UCCIIEOBaHUS
T€HETUYECKUX AJITOPUTMOB
MIPUMEHATH 0a30BbIe KOHIICTIIINH, TTOAXObI U METOIbI JlabopaTtopHnas pabota/llpoekTrpoBanne cucTeMm
pelIeHus 3a1a4 MPUKIAAHON MaTeMaTUKU U UHPOPMATHKHU C V2014 + HEYETKOI'0 JJOTUYECKOTO BBIBOJIA. AJITOPUTM
HMCIIOJIb30BAHUEM COBPEMCHHBIX BBIYMCIIMTCIIBHBIX ) Sugeno
TEXHOJIOTHI
paspabaTheiBaTh U MOIU(PHUITUPOBATH ATTOPUTMEI, Jlabopatopnast pabota/lccnenoBanne
MaTeMaTHYeCKOe U MPOTrpaMMHOE OOeCTieueHre st NI-20mk-2 + QJIITOPUTMOB OO0YYECHHSI HCKYCCTBEHHBIX
penieHust TPUKIAAHBIX 337a4 B CBOCH MpodecCuoHaIbHOM HEUPOHHBIX CETEH
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JCATCIIBHOCTH

JlaGopaTtopHnas pabora/llpoekTrpoBanue
HCKYCCTBEHHBIX HEHPOHHBIX CETEH IS PEILIECHUS
3aJ1a4 pa3jINyHbIX TUIIOB

CaMOCTOSITENTLHO pa3pabaThiBaTh MOJEIN, METOIbI U
IIpOrpaMMHBIE CPEICTBA I PELICHUs 3a1a4 B 00JacTu
MPUKIIQTHON MAaTeMaTUKU M UH(OPMATUKH

N1-20mk-3

JlaboparopHuas pabota/MccnenoBanue
AIITOPUTMOB 00YUEHUS HCKYCCTBEHHBIX
HEHPOHHBIX CETEN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. UHcTpyMeHTaIbHBIE CPECTBA Ul IPUMEHEHHUS U UCCIIEJOBAHUS TE€HETUYECKHIX aJITOPUTMOB
(JTaboparopnas paboTa)
2. UccnenoBanue airOpUTMOB 00Yy4EHUSI HCKYCCTBEHHBIX HEUPOHHBIX ceTeil (JlabopaTopHast
pabora)
3. IlpoekTrpoBaHUE UCKYCCTBEHHBIX HEHPOHHBIX CETEH /s peIeHHs 3a/1a4 Pa3InYHbIX THIIOB
(JTaboparopnas pabota)
4. IIpoeKTUpOBaHUE CUCTEM HEUETKOI'O JIOTHYECKOTO BbiBOIa. Asiroputm Mamdani
(JTaboparopnas pabota)
5. IIpoexTupoBaHHUE CUCTEM HEYETKOIO JIOTUYECKOTO BbIBOA. ANrOpUTM Sugeno
(JTaboparopnas pabota)
6. Perienue 3a1a4 aHainM3a JaHHBIX HA OCHOBE MpeELeIeHTHRIX MeTo10B (JlabopaTopHas
pabora)

bamibHO-pedTUHTOBas CTPYKTYpa AUCLUILIIMHBI SBISETCS MPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCIUIINHE

Oxzamen (Cemecmp Nel)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numnioMm BBICTaBIs€TCS OLIEHKA 3a 1 CEMCCTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bapmasckuii, I1. P. CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH U CPEJICTBA aHATIN3A JAHHBIX :
yuebHoe nocobue no aucuuiuinHam "CoBpeMeHHbIe KOMIbIOTEpHBbIE TexHonorun", "MeToab! 1
cpenctBa aHanmsa JaHHbIX", "TIporpamMmHoe obecniedeHrne HHTEIUIEKTYalIbHbBIX cUCTeM" TI0
Hanpasinenuto "[Ipukiagnas maremaTtuka u uHpopmaruka" / I1. P. Bapmasckuii, U. E. Kypunenko,
. C. Muxaiinos, Hau. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3a-Bo MOU, 2019. -92 c. —
ISBN 978-5-7046-2135-5.

http://elib.mpei.ru/elib/view.php?id=10762;

2. Jlixonc M. T.- "[IporpamMmmupoBaHue UCKYCCTBEHHOTO MHTEJUIEKTA B IPUIIOKEHUAX ",
NznarensctBo: "JIMK Ilpecc", Mocksa, 2011 - (312 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=1244;

3. JlocToBepHBIii U MPaBIONOI00HBII BBIBOJ B MHTEIUIEKTyallbHbIX cuctemax / B. H. Barun, u np. —
M. : ®usmataur, 2004. — 704 ¢. — ISBN 5-922104-74-8.;

4. bammakos, A. U. UnTennektyanbHble HH)OpPMAaIIMOHHBIE TEXHOJIOTHH : yuyeOHOe TTocodue s
BY30B 10 HampasieHuto "MupopmaTrka 1 BeruucauTenbHas Texuuka" / A. . bammakos, 1. A.
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bammakoB. — M. : M3a-Bo MI'TY um. H.D. baymana, 2005. — 304 c. — (Madopmaruka B
TexHudeckoMm yHuBepcurtere). — ISBN 5-7038-2544-X.;

5. yadennoy 4., beamxuo U., Kypeumib A.- "T'mybokoe o0ydenne", (2-¢ u3a.), I3garenscTBo:
"IIMK IIpecc", Mockaa, 2018 - (652 c.)

https://e.lanbook.com/book/107901,

6. Aaucumos, /[. H. Hedetkue cuctemsl ynpasieHus : JadopaTopHblil mpaktukym / JI. H.
Anuncumos, E. B. ®enoposa, Hai. uccnen. yu-tr "MOU" (HUY"MBUN"). — Mocksa : U3n-8o MOU,
2020. — 48 c. — Jlna cryaeHToB, oOydaromuxcs 1mo HanpasiaeHuto 27.04.04 "Ypasnenue B
texanueckux cucremax". — ISBN 978-5-7046-2286-4.

http://elib.mpei.ru/elib/view.php?id=11290;

7. ApsixonoB B. I1.- "MATLAB 7.*/R2006/R2007: Camoyuutens", U3natensctBo: "JIMK Ilpecc”,
Mocksa, 2009 - (768 c.)

https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1178;

8. ABepkuH, A. H. MckyccTBeHHBIE HEUPOHHBIE CETH U TEHETHYECKUE aITOPUTMBI : y4eOHOE
nocobue 1o xKypcy "HeTpaaunnonHbsie MoJiesid BeIMUCISHHA" 110 HanpaBieHuio "Mudopmatuka u
BbuncauTensHas Texuuka' / A. H. Asepkun, E. B. JlensiukoBa, Ham. uccnen. ya-t "MOU". — M. :
N3n-Bo MDU, 2014. — 68 c. — ISBN 978-5-7046-1547-7.,

9. MakmanoB A. B.,)Kypasnes A. E.- "TexHonoruu MHTEIIEKTyalIbHOTO aHAIM3a JaHHBIX", (2-¢
u3 M., crep.), M3narensctBo: "Jlanp", Cankr-IletepOypr, 2019 - (212 c.)
https://e.lanbook.com/book/120063.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucreMa ceMmeicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u np);
5. Scilab;

6. Python;

7. Code::Blocks;

8. Keras;

9. TensorFlow;

10. Visual Studio Community.

5.3 UnTepHeT-pecypcesl, BKIOYas MpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlanb - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udmoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. ba3za mannbIx Scopus - http://www.scopus.com

8. HanmoHaibHas 3J1eKTPpOHHAas 6udmoreka - https://rusneb.ru/

9. 3BC "KoncyasTant ctygenta' - http://www.studentlibrary.ru/

10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX JaHHBbIX Poccuiickoii @enepanuu - https://data.gov.ru

12. Ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUATBbHO 3amuThI PD -
https://rosmintrud.ru/opendata
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13. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHMCTEPCTBA TPYAA U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

14. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PP -

http://www.economy.gov.ru

15. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata
16. DuiexTpoHHasi oTKpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep ayauropumn, OcHanenue
HAaMMECHOBaAHUEC
VYuebnsie ayauropun i | JK-120, MammHHBIN 3271 cepBep, KOHAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]
3aHATHIN U TEKYIIETO I'-403, YueOnas rapTa co CKaMbeH, CTOJI IPENo1aBaTes,
KOHTPOJIA ayAUTOpHUs CTYJI, IOCKa MEJOBasi, KOMIIBIOTEPHAs CETh

C BBIXOAOM B I/IHTepHeT

VY4eOHble ayAUuTOpUU IS
IPOBEJCHUS
1ab0PaTOPHBIX 3aHITHIA

M-706, {ucruieiHbIi
kinace kag. "[IMU"

CTOJI MIPEI01aBaTesl, CTOJ
KOMITbIOTEPHBIN, CTYJI, KOMIIbIOTEPHAs
CeTh C BbIXOJI0M B MIHTEpHET,
MYJIbTUMEAUIHBIN IPOEKTOP, FIKPaH,
KOMIIBIOTEP NEPCOHAIbHBINA, KOHAULIMOHED

VY4ebHble ayIUTOPUH IS
IIPOBE/ICHUS
IIPOMEKYTOUHOU
aTTecTauuu

M-706, qucnneiHbIi
kiacc kag. "IIMUN"

CTOJI IIPEN0aBaTes, CTOJ
KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CETh C BBIXOJOM B MIHTEpHET,
MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIbHBINA, KOHAULILOHED

Ilomemmenust misa

HTB-303, JIlekuuoHHas

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ

CaMOCTOSITENIbHOM PabOoThI ayuTopus IIMCBbMEHHBIN, BEIIATIKA JJIs OEXK MBI,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIBIOTEP NEPCOHANIBHBIN,
IIPUHTEP, KOHTUIIMOHED
ITomemenus mis M-706a, rapra co CKaMbeW, CTOJI, CTYJI, 1OCKA
KOHCYJIbTUPOBAHHUS KoHcynbTanmoHHBIN 3aJ1 | MEJIOBasi, KOMIBIOTEPHASI CETh C BBIXOJIOM
kadeapel [IMUN B MIHTEepHET, MyJIbTUME IUIHBIN TPOEKTOP
M-704, CTOJI, CTYJI, mKad, TymOa, TOCKa MeoBas,
[IpenonaBaTenbekast KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
kadenpst [IMUN WNHTepHeT, MyJIbTUMEINHHBINA IPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHAIIBHBIM,
XOJIOJWIBHUK, KOHIUIIMOHED
ITomemenus st E-403, Cxiag CTOJI JUIs1 pabOTHI C IOKyMEHTaMH, IKad,

XpaHeHus: 000pyI0BaHUS
¥ y4eOHOTrO MHBEHTaps

uikad 119 JOKYMEHTOB, KHUTH, Y4eOHUKH,
nocoOusi, TUIUIOMHBIE U KypCOBbIE PabOThI
CTYJICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AKTyaJ'II)HI)IC 3aJa4un HpHKJIa,HHOﬁ MAaTCMAaTHUKH U I/IH(i)OpMaTI/IKI/I

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

[TpoekTrpOBaHUE CHCTEM HEYETKOTO JIOTHYECKOTo BhIBoa. Anroputm Mamdani (JIaGopatopHas
pabora)

[TpoekTrpOBaHKE CHCTEM HEYETKOTO JIOTHYECKOTO BhIBoJa. Anroputm Sugeno (JlabopartopHas
pabora)

HHCcTpyMeHTambHBIE CPEICTBA TSl IPUMEHEHHS U UCCIICIOBAHUS TeHETHYECKUX AITOPUTMOB
(JTaboparopuas padoTta)

[TpoekTrpoBaHKE UCKYCCTBEHHBIX HEMPOHHBIX CETEH ISl PEIICHHS 3314 Pa3JIUNYHbIX TUIIOB
(JTaboparopuas padoTta)

HccnenoBanue airOpuTMOB 00Y4EHUST HCKYCCTBEHHBIX HEUPOHHBIX ceTeit (JlabopaTopHast
pabora)

Pemenue 3amau ananm3a JaHHBIX Ha OCHOBE MPELIEICHTHBIX METOI0B (JIabopaTopHast pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Homep Pasnen mucHMIINHE KM: L 2 3 4 > 6
pasjena Henens 4 6 8 12 14 16
KM:
1 DNEeMEHTHI TEOPUH MSITKUX BBIUMCICHUN U
HEYETKOM JIOTHKH
11 3J‘IeMeH’1;BI TEOPUHU MATKUX BBIYMCIECHUH U + +
HEYETKOM JIOTHKH
2 DBOJIOIMOHHOE MOJIEIMPOBAHUE U
TeHETHUYECKUE AJITOPUTMBI
21 DBOJIOIMOHHOE MOJICIMPOBAHUE U +
TCHETHUYECKUE AJITOPUTMBI
3 Ammapar UCKYCCTBEHHBIX HEMPOHHBIX ceTeit
3.1 Ammapar UCKYCCTBEHHBIX HEMPOHHBIX ceTeit + +
4 MeToIbI ¥ CpeICTBa HHTEIUICKTYAITBHOTO
aHaJIn3a JaHHBIX
41 MeToIbI ¥ CpeICTBA HHTEIUICKTYAITBHOTO +
aHaJIn3a JaHHBIX
Bec KM, %: | 20 10 20 20 10 20
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