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PABOYAS ITPOT'PAMMA JTUCIIAIIJIMHBI
b1.B.01.14 HeueTkasl IOTHKA H MCKYCCTBEHHLIE HEHPOHHBIE CeTH

Hanpagsaenune noarorosku: 01.03.02 Ilpukiagnas MaTreMaTuKa 1 HH(POPMATHKA
Hanpasisennocts (mpoguin): Ilpukiaaanoe mporpaMMupoBaHue U MHPOPMALMOHHbIE CH-

CTEMBI
KBanudpukanus (crenenb): baxarasp
d®opma o0yueHHsi: ouHas

HNucTuTyT: MaTEMaTUKH, €CTECTBO3HAHMS U TEXHUKH
Kadenpa: maTeMatnyeckoro MoaeIMpoBaHusl, KOMIIBIOTEPHBIX TEXHOJIOTHIA U HH(OpMa-

IMOHHON 0€30MaCHOCTH

ouyHasi popma 0YHO-3204YHaA 3a04Has
dpopma dopma
Kypc 4
Cemectp 8
Jlekuun 18
JlabopaTopHble 3aHATHSA 18
IIpakTuyeckue (ceMMHAPCKHE) 3aHATHS 18
B T. 4. PAKTHU4YE€CKasl MOJAT0TOBKA 4

®opma(bl) MPOMEKYTOYHOM aTTeCTALMH

Ik3amen - 0,3

Kontpoasb 9
Hubie popmbl padoThl -
CamocrosiTesibHasi padoTa 80,7

Bcero uyacos: 144
TpynoemMkocTh: 4 3a4eTHBIX eAUHHUIIBI.

Pa3zpaboTunk(u) paboueid mporpamMmsi;

Kanouoam mexuudeckux Havk, ooyenum xageopolt MMKTullb A.A. Ilempos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Henb u3yyeHus AUCHUIIUHBI:
pa3BUTHE y CTYAEHTA JOCTATOYHO MIMPOKOIO B3IVIAJa HAa METOABI M TEXHOJOTMHU IPO-
IrpaMMUPOBAHUA B 00JACTH HEYETKOM JIOTUKU U UCKYCCTBEHHBIX HEHPOHHBIX CETEH;
IOJTrOTOBKA CTYAEHTA K MPAKTUYECKON AEATEIbHOCTH B O0JACTU CO3/1aHusl, BHEAPEHUS U
DKCILIyaTallud CUCTEM MCKYCCTBEHHOI'O MHTEJUUIEKTa HA OCHOBE HEUETKOM JIOTUKH U UCKYC-
CTBEHHBIX HEMPOHHBIX CETEN.

3agaum u3yyeHust JMCUMILINHBI:
pPacCMOTpPEHHE KPAaTKOW HUCTOPHUM HEYETKOM JIOTMKU M MCKYCCTBEHHBIX HEMPOHHBIX CETEU
CTAHOBJICHHSI M PA3BUTHUS HEYETKOW JIOTUKNA U HCKYCCTBEHHBIX HEUPOHHBIX CETEH;
PacCCMOTPEHHUE TEXHUYECKOM MOCTAHOBKA OCHOBHBIX 33/1a4, PEIIAEMBIX CUCTEMAMU HEYET-
KOW JIOTUKH U UCKYCCTBEHHBIX HEUPOHHBIX CETEM;
O3HAaKOMJIEHHUE C COBPEMEHHBIMU OOJACTAMHU HCCIEAOBAHUN 1O HEYETKOM JOTMKU U HC-
KYCCTBEHHBIX HEHPOHHBIX CETEH;
O3HAKOMJICHUE C OCHOBHBIMHU MOJEJIAMH IPEICTABICHUSA 3HAHUN U HEKOTOPBIMHU HHTEJI-
JIEKTYaJIbHBIMU CUCTEMAaMU;
pPacCMOTPEHHE TEOPETHUYECKUX M MPAKTHUUECKUX BOMPOCOB CO3JaHMs MH(YOPMAILMOHHBIX
CUCTEM C IPUMEHEHUEM HEUYETKOM JIOTUKU U UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Mecto mucuumiudbl B cTpykrype OIIOIL: peanuzyercs B paMkax yactu, hopmu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHbIX OTHOIIIEHUH, O10ka b1. Jlucuuniauuel (Moaysn).

Ilnanupyembie pe3yJabTaThl 00YUCHHUS 10 JUCIHUIIMHE:

Kon HNuaukaTopbl JOCTHKEHUS IInanupyemsle pe3yJbTaThl 00y4eHHS
KOMIIETEHIIUH KOMITeTEHIIUH 10 AUCHHUILIHHE

3HaTh: 3HaerT:
- IOHATUIHBIN armapaT 3KOHO- - OCHOBHBIE Y)KOHOMHYECKHUE aCIIEKTHI U MOHS-
MUYECKOW HayKH U 0a30BbIe TUWHBIN anmnapaTr 3JKOHOMHYECKOW HAyKHU IpHU-
NPUHIUIBI QYHKIIMOHUPOBAHUS MEHMTENBHO K pa3paboTKe U BHEJPEHUIO CH-
9KOHOMUKH; CTEM UCKYCCTBEHHOI'O UHTEIIJIEKTA.
- [IeJIM 1 MEXaHU3Mbl OCHOBHBIX
BUJIOB COL[UAIbLHOM DKOHOMUYE-
CKOM MOJINTHKH.
YMers: Ymeer:

VE-9 -MCIOJIb30BaTh METO/IbI S3KOHO- - HCIOJIB30BAaTh METO/IbI 5KOHOMUYECKOTO U (u-

MHUYECKOro U (PMHAHCOBOIO IIa-
HUPOBAHUS IS JOCTUKESHHUSI 11O~
CTaBIICHHOM IICJIN;

- HCIIOJIb30BaTh (DMHAHCOBBIC MH-
CTPYMEHTHI JIJIS YIIPaBICHHS
JTUYHBIMU PUHAHCAMU (JIMYHBIM
OIOJKETOM).

HAHCOBOTO TIJIAHUPOBAHUS TIPU OLIEHKE 3aTpaT
Ha BHEJPEHUE NHTEIUICKTYAJIbHBIX TEXHOJIO-
THUH.

Bnaners:
- HaBbIKaMU MMPUMEHEHHUS DKOHO-
MHYECKUX HHCTPYMEHTOB ISl

Bnaneer:
- HaBBIKAMH UCHOJIL30BAHUS YKOHOMHUYECKUX
I/IHCTp}IMGHTOB IJIA OLICHKHN pHCKOB BHCIIpeHI/IH




ynpasieHus: GUHAHCAMH, C yde-
TOM SKOHOMHYECKHX U (PMHAHCO-
BBIX PUCKOB B pa3JIMYHBIX 00J1a-
CTSIX KU3HEJCATCIILHOCTH.

HHTCJUICKTYAJIbHBIX TEXHOJIOTHA.

IIKC-1

3HaTh:

- METOJbl ¥ TIPHEMbI (popmam3a-
LIMU 3324, A3bIKH (popMalIi3aluu
(GYHKIMOHATBHBIX  CIIEIH(HKa-
LM,

- MIPUHIUIIBI TTIOCTPOCHUS U BUJIBI
ApPXUTEKTYPHI MPOrPaMMHOTO
obecrneucHus;

- TUIOBBIE pelIeHus], OuOIMOTEKN
IIPOrpaMMHBIX MOAYJEH, 1mabdio-
HBI, KJIACChl 0OBEKTOB, UCIIOIb3Y-
eMble TMpU pa3paboTke Tpo-
IrPaMMHOTO OOecTeueHus;

3HaerT:

— BO3MO>XHOCTH CYIIECTBYIOIIUX MPOrPaMMHO-
arnrmapaTHbIX CPEACTB IS peaau3alid HEe4yeT-
KOM JIOTMKU M UCKYCCTBEHHBIX HEUPOHHBIX CE-
Te CHUCTEM MCKYCCTBEHHOIO HWHTEJUIEKTa U
SKCHEPTHBIX CUCTEM;

— METOJIOJIOTHIO  pa3pabOTKH  IPOrPaMMHOTO
o0ecreYeHnst U TEXHOJIOTHIO MPOTrPaMMHPOBa-
HUS JIJI TIOCTPOEHUS CHCTeM Ha 0a3e Heder-
KOW JIOTMKU ¥ UCKYCCTBEHHBIX HEUPOHHBIX Ce-
TeH;

— METOJIbI U CPEJICTBA MOCTPOCHUS 0a3 3HAHUU U
HOpMaJIU3allMd HEYETKOM JIOTUKM M HCKYC-
CTBEHHBIX HEWPOHHBIX CETEW JIaHHBIX A
o0yueHusl.

YMeTs:

- BbIpa0aThIBaTh BApUAHTHI pea-
JIU3aIH MPOrPaMMHOT0 oOecte-
YEeHHUS;

- IPUMCHATH METOJbI U TCXHOJIO-
THH IPOSKTHPOBAHUS MPOTPaAMM-
HOT0 o0ecrieueHusi, NporpamMmm-
HBIX UHTep(HENCOB, CTPYKTYp U
0a3 JaHHBIX;

Ymeer:

— MIPOBOJIUTH OLIEHKY 1 0OOCHOBaHHE PEKOMEH-
JlyEMBIX ITPOrPaMMHO-ANINapATHBIX PEIIEHUN
JUIS IOCTPOCHMSI CUCTEM Ha Oa3e HeYeTKOH J10-
T'MKH U UCKYCCTBEHHBIX HEHPOHHBIX CETEH;

— aHAJIM3UPOBATH MPEAMETHYIO 001aCTh IS MO-
CTpOEHUS MPOOIEMHO-OPUEHTUPOBAHHBIX MO-
nenei;

— IPUMEHATh METO/BI U CPEJICTBA TIOCTPOCHUS
0a3 3HaHUI U HOpMAJTU3aLM1 HEYETKOM JIOTrH-
KM M HCKYCCTBEHHBIX HEHPOHHBIX CETEH J1aH-
HBIX JJ11 O0yUeHusl.

Biagers:
- JIEHCTBUSMU 1O pa3paboTke U
COI'JIACOBAHUIO TEXHUYECKUX

crenuguKanuil Ha MporpaMMHbIE
KOMITOHEHTHI;

- JEUCTBUSIMH IO COIJIACOBAHHIO
TpeOOBaHUH K MPOrPaMMHOMY
00€eCIeueHn0 C 3alMHTEPECOBaH-
HBIMU CTOPOHAMHM, pacIpezere-
HUKO 3aJaHUld MEXIy NpOrpam-
MUCTaMH B COOTBETCTBUM C TEX-
HUYECKUMH  crieuu(UKalusIMH,
OCYLIECTBJICHUIO KOHTPOJI BbI-
MOJIHEHUS 3a/aHui, (hopMUpoBa-
HUIO OTYETHOCTHU B COOTBETCTBUU
C YCTaHOBJICHHBIMHM DPEIJIaMEHTa-
MHU.

Bnaneer:

— aHaJM30M BO3MOYKHOCTEH peaju3aluy Heuet-
KOH JIOTUKH U UCKYCCTBEHHBIX HEMPOHHBIX Cé-
Teil TpeOOBaHUN K MpOrpaMMHOMY obecrieue-
HUIO JUIs TTOCTPOEHUS CHUCTEM Ha 0a3e HeuerT-
KOW JIOTMKH M MCKYCCTBEHHBIX HEMPOHHBIX Ce-
TEH;

— HaBBIKAMU Pa3pa0OTKH TEXHUYECKUX 3aJaHUI
U JINIETUPOBaHUs 110/133a/1a4 BHYTPU KOMaH/[bI
pPa3pabOTUNKOB;

— oOmMpHON TeopeTHyeckoi O0a3bl Ui Jallb-
HEUITUX BO3MOKHOCTEH caMo0Opa3oBaHMs.




Il. COAEP’KAHUE U OB BEM JUCIHUIIJIMHbI

C YKazaHuEM KoJINYeCTBa 9aC0B, BLIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxm
C nmpemnoaaBartejaemM (l'[O BHJIaM yqeﬁnux 3aHﬂTHﬁ) H HA CAMOCTOATC/ILHYIO paﬁoTy

Ouynas ¢popma 00yueHust

Ne AyauTOPHBbIE 3aHATHUS

HanmeHoBaHue pa3jiejioB M TEM

Bceero

JK

m3

Jb

Cam.pao.

Pa3gen 1. Heuerkasd Jio-
rHKAa.

70

10

10

10

40

Tema 1. OCHOBEI HEUETKHUX
MHOecTB. [loHdaTHE HE-
YETKUX MHOYKECTB.

14

Tema 2. ®yHKuuu npu-
HaJUJIKHOCTH.

14

Tema 3. Onepanuu Haj
HEYSTKMMH MHOKECTBaAMHM.
Heuerkne oTHOMICHNS.
JIuHrBUCcTHYECKas niepe-
MeHHas. Heuetkue Benn-
YUHBI, YKCJIAa U UHTEPBA-
JIBL.

14

Tewma 4. HeueTkoe BEICKa-
3pIBaHue. Jlormueckue
omnepanry ¢ HEUYETKUMHU
BBICKa3BIBaHUSIMH. BEIBOT
B HEUETKOM JIOTHKE.

14

Tema 5. [IpaBuna HeveT-
KHMX MPOAYKLIHM. DTarnbl
HEYETKOI'O BBIBOJA. AJITO-
PUTMBI HEUETKOT'O BBIBOJIA.

14

Pa3nen 2. UckyccTBeH-
Hble¢ HEHPOHHbIE CETH.

64,7

40,7

Tema 6. O0mas Ki1accu-
(UKanUs UCKYCCTBCHHBIX
HEHPOHHBIX CETEH.

14

Tema 7. OCHOBHBIE ITOHS-
THUS U ONIPENIETICHUS HE-
YeTKUX HEUPOHHBIX (TH-
OpuaHbIX) cereif. OOyue-
HU€ HEYETKON HEMPOHHON
CETH.

10

Tema 8. OOyueHnue ¢ yuu-
TeseM. AJIropuT™ odpart-
HOTO PacIpoCTpaHECHHUs
OLITMOKH.

14

Tema 9. OGyuenne 6e3
YUHUTEN.

14

10.

Tema 10. O06yuenue ¢
MOAKPCIJICHUCM.

12

8,7

Konmponw




Dxzamen 0,3

Hmoeo 3a 8 cemecmp 134,7 18 18 18 80,7
B T. 4. IpaKTHYeCKas M0 4

rOTOBKaA

NUTOI'O: 144 18 18 18 80,7

OuHo-3204Has popmMa 00yUeHHS He peanuszyemcs.

3aounas popma ne peanuzyemca.

I11. OEHOYHBIE MATEPHAJIBI JJISI TPOBEJAEHWS TEKYIIIENA U
MNPOMEXKYTOUHOM ATTECTAILIMU OBYYAIOIIUXCS IO JUCHUIIJIMHE

Texkymuii KOHTPOJIb
Texymas aTrecranys NpoBOAUTCA B (popMe KOHTPOIbHON paboThI, TECTA.
TunoBoii BApMAHT KOHTPOJIbHOM PadoThI

3aoanue 1. YCTaHOBUTH M HACTPOUTHh HAOOp OMOTMOTEK JIsI TOCTPOCHUSI CHUCTEM
HE4YeTKOro BbiBoja Scikit-Fuzzy.

3aoanue 2. llpopemoHncTpupoBath pemenue 3anauu yaeBbix (The Tipping Problem,
cM. TokyMmeHTanuto Scikit-Fuzzy.)

3aoanue 3. YCTaHOBUTh U HACTPOUTh CUCTEMY AJII MAIIMHHOIO 00yuyeHus Tensor-
Flow BayTpu BupTyansHoii Mammab! VirtualBox.

3aoanue 4. TlpousBectu oOyueHue HeWpoceTu (MEPIENnTPOH) IS Pacro3HABAHUS
PYKOTIMCHBIX CHMBOJIOB C HCIOJb30BaHHEM 0a3bl JAHHBIX PYKOMUCHBIX CHUMBOJIOB

MNIST.

3aoanue 5. Pazpaborath 6a3y mpaBuil HedeTkoi JToTuku B popme Takaru-CymkeHo
JUISL YIIPABJICHUS KIMMATUYECKON CUCTEMOM KHUIJIOTO TOMEILICHUSI.

3aoanue 6. PazpaboTaTh TEXHUYECKOE 3a/laHue W mpumep 0as3bl 3HaHUU B (opme
Mampaanu Uit OIIEHKH COCTOSIHHS O0JIBHOTO.

TunoBoi BApMAHT TeCTOBBIX 3aJaHUM
Al. HeueTkuM MHOXECTBOM Ha3LIBAETCH:
a) COBOKYMHOCTH nmap {<x,pp (x)>|x € U}

0) MHOXECTBO 3HAYEHUIN QYHKUIMUU MPUHAIIICKHOCTH



B) MHO>XECTBO JIEMEHTOB, Ubsl BEPOSATHOCTh 00JIaJaHUs TAHHBIM CBOWCTBOM OOJIBIIIE
HyJa Bianets:

- HaBBIKAMH MPUMEHEHHUSI YKOHOMHUYECKUX WHCTPYMEHTOB JJIsl YIIpaBJIeHUS (hUHAH-
caMM, C y4€TOM SKOHOMHYECKUX W (DMHAHCOBBIX PHUCKOB B PA3IUYHBIX 00JIACTSIX
KU3HEACSITSIILHOCTH.

A2. OyHKIMSA TPUHALJIEKHOCTH UCIIOJIB3YETCS JUJIA:
a) BbIPa:KeHHUS CTENeHHM NMPUHAMICKHOCTH IJIeMEHTA JAHHOMY HE4YeTKOMY MHO-

KeCTBY
0) BbIpaXCHMS CTEICHU MPUHAIICKHOCTH HEUETKOIO MHOXKECTBA JaHHOMY KJIACCy
00BEKTOB

B) BBIPQOKCHHS BEPOSATHOCTH IIONAJaHUs JAHHOTO 3JIEMCHTa B 3aJlaHHOE HEUCTKOE
MHOKECTBO

A3. CreneHplo MPUHAMJICKHOCTH AJIEMEHTA X HA3bIBACTCS:
a) XapaKTepHCTUKA, MOKA3bIBAKINAS B KAKOH CTENEHHU X SIBJISIETCH 3JIEMEHTOM

JAHHOI'0O HEYCTKOI'0 MHOKECTBA

6) JHAYCHHUE (l)yHKl_[I/IH NPpUHAAJICKHOCTH, BBIYMCJIEHHOI Ha APryMmexTe X

B) BCPOATHOCTD O6J'Ia,Z[aHI/IH QJICMCHTOM X CBOﬁCTBOM, XApPAKTCPUIYIOIINM HAaHHOC
HCYCTKOC MHOXXCCTBO

A4. 0-ypOBHEM HEUETKOI'O MHOXECTBA A Ha3bIBACTCS:
a) MHO’KECTBO BCEX 3JIEMEHTOB, CTeNleHb MPHUHAIJIEKHOCTH KOTOPbIX MHOKECTBY

A He MeHbIIIe o

0) MHOXKECTBO BCEX 3JIEMEHTOB, CTEIICHb MPHUHAJIC)KHOCTH KOTOPBIX MHOXECTBY A
OoJIbIIIE O

B) MHOXKECTBO BCEX 3JIEMEHTOB, CTEIICHb MPUHAJJICKHOCTH KOTOPHIX MHOXECTBY A
He OOJBbIIIE O

I) MHOXXECTBO BCEX JJIEMEHTOB, CTEIICHb MPHHAIIC)KHOCTH KOTOPBIX MHOXKECTBY A
paBHa o

AS. Toukoil nepexoaa Ha3bIBACTCS:
a) dJIEMEHT, CTENEHb MPUHANICKHOCTH KOTOPOIO PaBHA BBICOTE TAHHOTO HEUYETKOTO

MHOKECTBA

0) dJIEMEHT, CTENEHb MPUHAJIEKHOCTH KOTOPOTO PaBHA MOJIOBUHE BBICOTHI IAHHOTO
HEYETKOTO MHOYKECTBA

B) 3JIEMEHT, CTeleHb MPUHAJIEKHOCTH KOTOpPOro paBHa 0,5

I') DJIEMEHT, HE IPUHAIJICKAIMA HOCUTENO TaHHOTO HEYETKOTO MHOKECTBA

A6. Kakue cBONCTBA HE BBIMOJIHSAIOTCS JIJIT MAKCUMHHHBIX OTIeparinii?
a) aCCOLIMaTUBHOCTH

0) TMCcTpUOYyTUBHOCTH
B) UJIEMIIOTEHTHOCTH
I') HCKJIIOYEHUs TPeThero



1) NPOTHBOPEYUs

A7. Kakue cBOMCTBA HE BBIMOJHSAIOTCS JJIS alreOpanyecKux orneparmii?
a) acCOIMaTHBHOCTh

0) TMCcTpUOYyTUBHOCTD

B) UJEMIIOTEHTHOCTD

) HCKJII0YeHHNE TPeThero
1) IpOoTHBOpEYHe

A8. Kakue cBOIICTBa HE BBIMOJHSIOTCS JIJIsl aNreOpandecKux oneparuii?
a) acCOLIMaTUBHOCTD

0) IMCTPUOYTUBHOCTH
B) M1€eMIIOTEHTHOCTh
I') UCKIIFOYEHUE TPETHETO
1) IPOTHUBOPEYHE
A9. Beibepute nmpaBUiIbHYIO 3alUCh T-HOPMBI.
a) T(a,b)=ab
0) T(a,b) = max(0, atb-1)
B) T(a,b)=atb-ab
A10. Ilpu xakoM ompejeneHnu onepanuii OObeAMHEHUS U MepeceueHuss HEUeTKMX MHO-
KECTB HE BBIMOJIHSIOTCS 3aKOHBI IPOTUBOPEYMS U UCKITIOUEHHUS TPETHETO?
a) MAKCUMHUHHOM

0) anredpanveckom
B) OTPAaHUYECHHOM

ITpoMexyTouHas arTecTanys OOy4aroIIMXCs OCYLIECTBIIIETCS B (pOpMe dK3aMeHa C HC-
MI0JIb30BAHNEM CJIETYIOIIHUX OLIEHOYHBIX MAaTEPUAJIOB: IEPEUYEHb BOIPOCOB K 3K3aMEHY.

Bomnpocsl k 3xk3aMeny
(8 cemecTp, ouHas popma 00yueHUs1)

[ToHsATHE HEYETKUX MHOKECTB

OyHKIUS TPUHAIIEKHOCTH

Kycouno-nuneitHble GyHKIIUN TPUHAAICKHOCTH
Z-o0pa3Hble U S-00pa3Hble PYHKIIMU TPUHATIEKHOCTU
[1-00pa3uble (PyHKIMH PUHAICKHOCTH

IToctpoenue QyHKIMNA MPUHAICKHOCTH

OCHOBHBIE XapaKTEPUCTUKH HEUYETKUX MHOKECTB
Onepanuu Ha/i HEYETKUMH MHO>KECTBAMMU

. Heuerkue oTHOIIEHMS

10.JIunrBuctrueckas nepeMeHHas. Hedetkue BeMYMHbBI, YUCIa U HHTEPBAJIBI
11.0OcHoBbI HEUeTKOM JOruKu. CUCTEMBI HEUETKOTO BBIBOJIA

©CoNoORWNE



12.HeueTkoe BbICKa3bIBaHME. JlIornueckue onepanuu ¢ HEUeTKIMU BbICKAa3bIBAHUSMU
13.BrIBOI B HEUETKOM JIOTUKE

14 . HeyeTkue TMHTBUCTUYECKUE BBICKAa3bIBAaHUS

15.1IpaBuna HEYETKUX MPOTYKITUN

16.9T1amnsl HEYEeTKOro BBEIBOIA

17. AnropuTMBI HEYETKOTO BBIBOJIA

18.[ToHsITHE HEYETKNX HEUPOHHBIX (THOPUIHBIX) CeTEH

19.0OcHOBHBIE OHATHUS U ONPEIECICHUS HEUETKUX HEHPOHHBIX (THOPUIHBIX) CETEH
20.Apxutektypa Heuetkor HeiponHou cetrt ANFIS (Adaptive Network based Fuzzy In-
ference System)

21.Apxurexktypa NNFLC (Neurons Network Fuzzy Logic Controller)
22.Apxutektypa TSK (Takagi, Sugeno, Kang a)

23.00y4eHne HeYeTKO HeHPOHHOU CeTH

24.00yuenue HeueTkon HelponHoi cetu ANFIS

25.00y4uenne HeueTkon HerpoHHoi cetn TSK

26.ANTOpUTM HEYETKOM camoopranuzaiuu C-means

2. AnropuT™M 00paTHOTO pacrnpocTpanenus ook 1 cetu TSK

28. AITOPUTMBI ONITUMHU3AIUN HEUETKOM HEUPOHHOM CETH.

29.00mas kinaccuduKaius UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

30.IlepuentpoH NpsiMOTro pacHpoCTpPaHEHHUS.

31.Teopema LIp16enHKo.

32.Cetn Xondwunna.

33.PagnanbHo-0a3uCHBIC HEHPOHHBIC CETH.

34.PexKkypeHTHBIC HEHPOHHBIC CETH.

35.CBepTouHbIe HEHPOHHBIE CETH.

36.00yueHue c yauTesaeMm.

37.AnropuT™M 00pPAaTHOTO PACTIPOCTPAHEHUS OLTUOKH.

38.00yuenue 0e3 yauTens.

39.00y4eHue ¢ MOAKPEIICHUEM.

|V.IIEPEYEHB JIUTEPATYPBI, HEOEXOJIUMOM JIJIsI OCBOEHMUSI JINC-
IUIIJINHBI

4.1. OcHoBHasI JIUTEPATYypa

1. l'opbauenko, B. 1. NHTEnneKkTyalbHbIE CUCTEMBI: HEUETKUE CUCTEMBI M CETH : Y4eOHOE
nocoobue misa By3oB / B. U. T'opbauenko, b. C. Axmeros, O. 1O. Ky3nenoBa. — 2-¢ uzj.,
ucnp. u aon. — Mocksa : U3narensctBo FOpaiit, 2021. — 105 ¢. — (Briciee o6pa3oBa-
Hue). — ISBN 978-5-534-08359-0. — TekcT : snektpoHHblt // OOpa3oBaTenbHas Iiat-
dopma [Opaiit [caiir]. — URL: https://urait.ru/bcode/472491 (mata oOpamieHwus:
01.09.2022).

2. CrankeBuy, JI. A. HTemIeKTyaIbHBIE CUCTEMBI M TEXHOJIOTHH | YYCOHUK U TTPAKTUKYM
st By30B/ JI. A. CrankeBud. — Mocksa : UsmarensctBo HOpaiit, 2021. — 397 c. —
(Briciee obpazoBanme). — ISBN 978-5-534-02126-4. — Texct : snextponHHsiii // O6pa-


https://urait.ru/bcode/472491

3oBaTenbHas wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469517 (mata o6-
pamenus: 01.09.2022).
3. 3aropyneko, 0. A. HckyccTBeHHBIN nHTEIUIEKT. MHKeHepus 3HaHUH : yuyeOHOe 1moco-

oue mna By3oB/ HO. A.3aropynwsko, I'.B.3aropynbko.— MockBa: W3gaTenbcTBo
Opaiit, 2020. — 93 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-07198-6. —
Tekct : AIEKTPOHHBIN // 9BC Opaiit [caiiT]. — URL:

https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/l  (nmata
obpamenus: 01.09.2022).

4.2. JlonoJIHUTEJIbHASA JIUTEPATYypa
1. Beccmepthsiii, M. A. Cuctembl HCKYCCTBEHHOTO MHTEIJIEKTa : yueOHOe mocobdue st

By30B/ W. A. beccMepTHbIif. — 2-¢ w3a., wcnp. W mom. — Mocksa : M3maTeascTBO
FOpaiit, 2020. — 157 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Texct : amextponnsiit / OBC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-

iskusstvennogo-intellekta-451721#page/l (nata oopaienus: 01.09.2022).

V.IIEPEYEHBb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «MAHTEPHET», HEOBXOINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne Ccbuika Ha HanmenoBanue pa3padoTku B
nn o o JocrynHocrh
HH(OPMaALIMOHHBIH pecypc 3JIEKTPOHHOI opme
HNudoypok: oOpazoBaTenbHBIN HH-
TepHeT-IpoekT Poccuu. Britouaer:
1. https://infourok.ru/ KOMCIICKTBI YPOKOB, NPE3CHTALIMH, CBoGOIHBII TOCTYTT
TECTBI, BUACOYPOKH U JpyrHe MaTe-
pHUanbl MO MpeAMETaM HIKOJIbHOM
MporpaMMablI.
Poccuiickoe oopazoBanue: Meje-
pajbHbIi noptaJ. Bkialouyaer CB0oOOIHBIN 1OCTYI
CCBUIKH Ha MOPTAJIBI U CalThl 00pa3o-
http://edu.ru/ BaTeIbHBIX YUPSXKACHHUH; Trocynap-
2. CTBEHHbIE 00pa3oBaTEeNIbHBIE CTaH-
JapThl; HOPMAaTHUBHBIE JOKYMEHTHI;
KaTaJlor JKCKYpCHH W 00ydJarommx
MIPOrpamM.
WNudopmarnka [DneKTpOHHBIH pe-
3. www.intuit.ru/studies/courses cypc] : OTKpeITEIC HHTCPHETKYPChI CB0oGOIHBIIH TOCTYTI
«VIHTYHT) //HAaIIMOHATILHBIN OTKPHI-
Thlil yHUBepcureT «MHTYyuT™
VI.COBPEMEHHBIE ITPO®PECCHUOHAJIBHBIE BA3blI TAHHBIX
N UTHOOPMAIINOHHBIECITPABOYHBIE CUCTEMbI
Ne Ccplika Ha HaumeHoBaHue pa3paGoTKH B 3JIeKTPOH-
. . JoctrynHocTs
nn nHGoOpMaNMOHHBIH pecypc Hoii (hopme
DIIeKTPOHHO-OMOIMOTEUHAS Perucrparnus gepes nro-
cucrema (ObC) 0011 YHUBEPCUTETCKUI
1. http://www.biblioclub.ru | Yausepcurerckas 6ubmuorexa oH- KOMIIBIOTED.
JIaH B nanbneiimem npeno-
CTaBJISIETCSI HEOTPAHUYCH-



https://urait.ru/bcode/469517
http://edu.ru/
http://www.biblioclub.ru/

HbIA UHAWBUTyaTbHbBIN
JOCTYII U3 JII000HM TOUYKH,
B KOTOPOW UMeeTcs J10-
cTyn K cetu MHTEepHET

Poccutickuit uadopmanrionnsiii mop- | CBOOOAHBIN TOCTYI
2. www.elibrary.ru Tax B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIMIMHBI 1 00pa3oBaHus

O6pazoBarensHas mardopma FOpaiit — Perucrpanus uepes nro-
00pa3zoBaTeNbHBINA PECYPC, DJIEKTPOH- | OO YHUBEPCUTETCKHI
Hast OubIHnoTeKa U HHTCPHCT-MAra3dnH, | KOMIIBIOTCP.

I YUTAIOT U MOKYHAIOT 3JIEKTPOH- B nanbneiimem npeno-
HBIC U TICYaTHBIC YUCOHUKH aBTOPOB CTaBJISIETCS HEOTPAHUYECH-
3 https://urait.ru/ — TIpernojaBaresiei Benyumxu YHU- HBIN I/IHI[HBHL[yaJELHLIﬁ
BEPCUTETOB JJI BCEX YPOBHEH Mpo- JOCTYII U3 JII000H TOUYKH,
(dheccroHanbHOTO 0Opa30BaHuUs, a B KOTOPOW UMEETCSA J10-
TaKKe MOJIB3YIOTCS BUACO- U ayIHO- cTyn K cetu MHTEepHET

MaTepuaiaMu, TECTUPOBAaHUEM U Cep-
BHCaMHU JJIS1 ITPENIOJABATEINEH, 10-
CTyNHbIMU 24 yaca 7 IHEH B HEJIEIO.

VIl. JUOEH3UMOHHOE 1 CBOBO/HO PACITPOCTPAHSAEMOE
HNPOI'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzanuu yueOHOM AUCIUILUIMHBI MPUMEHSIETCS CIEAYIOIIee JIUIIEH3NOHHOE U CBO-
00JIHO pacIpoCTpaHsIEMOe ITPOrpaMMHOE 00ECIICUCHHUE:

- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox

- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJCTBA OBYUYEHMWS,
HEOBXOJIMMBIE JJISI OCYIIECTBJIEHUS OBPA3OBATEJIBHOTO
MPOLECCA MO JUCHUATIIMHE

VYueOHbIe 3aHITHUS MPOBOAATCS B ayJUTOPUAX, YKOMIUIEKTOBAHHBIX CICIIUATN3UPO-
BaHHOU MeOEeIbI0, B TOM YHUCJIE CTAIMOHAPHBIMU WJIU MEPEHOCHBIMA TEXHUUECKUMH CPE]I-
cTBaMu 00y4eHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHbie pabOTHl MPOBOJSATCA B CICIHAIM3UPOBAHHON J1abOpaTOpuu, OCHa-
IIICHHOW MEePCOHAIBHBIMUA KOMITBIOTEPAMH C BO3MOKHOCTBIO pa0OThl CUCTEMBI BUPTYaJIH-
3aimu VirtualBox.

CamocTosiTenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMIIBIOTEPHOM
TEXHHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecneyeHneM 1ocTymna
B DJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHHUBEPCUTETA.
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