MHHOBPHAYKH POCCHUHN
@EJIEPAJILHOE F'OCY HAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXIAEHME
BBLICILIE'O OBPA30OBAHMS

«BEJT'OPOJICKAM I'OCYJIAPCTBEHHBIN
TEXHOJOT'MYECKUA YHUBEPCUTET um. B.I.IHYXOBA»
(BI'TY um. B.I'. lllyxosa)

COI'’JTJACOBAHO .
JIupeKTop HHCTATYTA YTBEPXJIAIO
HEn ool 20 oA Ff gl 202 r

PABOYASA ITPOI'PAMMA

AMCUHMILINHBI (MOAYJIsI)

HeﬁDOHHbIe CETH H CHUCTEMDBI

HaHpaBHCHI/IC IIOATOTOBKH

09.04.01 Mudopmatrka U BEIUUCIUTEIbHAS TEXHUKA

HaHpaBJIeHHOCTB IporpaMMel
HHTGHJ’IGKTyaHLHBIﬁ AHAJIN3 JaHHBIX U IIPOIECCOB

Kpanuduxamnus
Maructp

®opma obydeHus
O4Has

HWucerutyT 5HEpPreTvky, MHGOPMAIMOHHBIX TEXHOJIOTHH U YIPABJISIOIIUX CHCTEM

Kadeapa nporpaMmMHoro obecrieyeHus BEIYUCTUTEIIEHON TEXHUKY U
ABTOMATH3UPOBAHHBIX CHCTEM

benropon — 2021



Pabouas nporpaMma cocTaBieHa Ha OCHOBAHHH TPeGOBAHMI:

" ®@ejepallbHOrO roCyIapCTBEHHOTO 00pa3s0BATENBLHOIO CTAHAAPTA BBICLIETO
obpasoBaHus 10  HampaBienuro  09.04.01 «Mudopmatuka wu
BbIYMCIIMTEIbHAS  TEXHUKA», YTBEPXKJECHHOTO IIpHKa3oM MMHKCTEpCTBa
obpasoBanus u Hayku Poccumiickoit ®eneparmn ot 19 centsibps 2017 r.

N 918

" y4ebHOro  IUIaHA,  YTBEPXKJAEHHOTO  YUeHBIM  coBetoM  BITY
uM. B.I'. [Tlyxosa B 202 rogy.

CocraBuTeib: K.T.H, JOIEHT /7 / (IO.I". Yamwn )

(yuenas creneHb fisBanne, néAnNKCE) (vnHLManbl, GaMuins)

Pabouas nporpammMa o6cyxieHa Ha 3acejanum Kabeprl
IIporpaMMHOT0 0beceyeHus BBI‘H/ICJII/ITGJIBHOI/I TEXHUKH U aBTOMATU3MPOBAHHBIX
CUCTEM \ -
«  \\M oy R | 202 ' r, npof\pmﬂ/wg 5
\

3aBeyIolni KadeIpoii: K.T.H, JIOLEHT W\ ( B.M.Iloasxos )

(yueHas CTencHk U 3BaHME, HOK‘IHCB) (vHnuManst, GamMuns)

Pabouas nporpamma cornacosana Ha 3aceﬂa111:1/g_1<a<be)1pm

o
lIporpaMmuoro obecrievenys BEIYACTUTEILHAN TEXHUKM U aBTOMATH3HPOBAHHbIX
CHUCTEM

{
« \u » JAC 202 J_ r., HpOT&p\KOﬂJ}E@ X

\
II
A
[

3aBenyromuit kadeapoii: K.T.H, JOLEHT W\ ( B.M.ITonsxoB )

Pabouas nporpaMma onobpera MeTo[uUeCcKol KOMHUCCHEH MHCTHTYTa

« 13 » AL A9 2024 r., HpOTOKOH Ne g

L
IIpencenaTens K.T.H., JOIEHT ‘6 & ( A.H. Cemepnun)

(yqeﬂaﬂ CTEINEHb M 3BaHUE, ndﬁnncs) (MHULMaIBL, haMunus)




INTAHUPYEMBIE PE3YJIBTATbBI ObYYHEHMUA 11O AMCHUITJIMHE

Kareropus HaummeHoBaHue mokasarens
(rpynna) Kon n nanmenoBanne | Kon u HammeHoBaHHE HHANKATOPA OLCHHBAHIS
. KOMITETEHIIUH JOCTHKEHUST KOMITETCHIIUH
KOMITETCHLIUH
[IK-2 Cnocoben «k | [IK-2.1. 3nHaTh: mnpuHOUNBI U | 3HAHUS
pa3paboTke U | METOJMKHU CO3JIaHUs
COIPOBOXKICHHIO MHTEJICKTYAJIbHBIX CHCTEM
MIpOrpaMMHO- [IKB-2.2. YMeTh: OCYUICCTBIATH | Y MEHUS
MH(OPMAITMOHHBIX OpraHU3alHOHHOE u
CHCTEM TEXHOJIOTUYECKOE obecrieueHue
WHTEIUIEKTYaIbHOTO pazpaboTku porpaMMHO-
aHaJdM3a JAHHBIX ¥ | MH)OPMAIIMOHHBIX crcTeM
MPOIIECCOB WHTEJUIEKTYaIbHOTO aHanm3a
JIAHHBIX M TIPOIIECCOB
T1K-2.3. Bnagers: HaBbIKaMH | HaBbIkK
pa3paboTK  HWHCTPYMEHTOB U
METOJIOB  aHalu3a MpPOrpaMMHO-
WH(POPMAITHTOHHBIX cHrcTeM
WHTEJUIEKTYJIbHOT'O aHam3a
JIAHHBIX M TIPOIIECCOB

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOT PAMMBI

1. Komnerenuus IK-2

I[aHHa}I KOMIICTCHII A q)opMpreTc;I CICAYIOMNMHU TUCTUIIIIMHAMMU.

Cranus HavMeHOBaHMS AUCIATITAHBI-
1 TexHoI0rHH HCKYCCTBEHHOTO MHTEIJIEKTa
2 HeliponHsie cet U CHCTEMBI
3 MarmunHoe oOydeHue
4 [udposas 0O6paboTKa CUTHAJIOB
5 Heuerkoe MmopenupoBanue
6 CucTteMbl OJICP>KKH PUHATHS pElICHUN
7 OCHOBBI CEMaHTHUYECKOTO aHAJIN3a
8 ['mybokoe oOyueHue
9 [IpoexTHOE 00yUeHUE
10 Texuosornueckas (IMPOEKTHO-TEXHOJOTHYECKAs) MPAKTHKA
11 [TpenumoMHas npakTuka
12 ['ocynapcTBeHHast UTOTOBAsI aTTeCTALUS

3. OBFBEM JUCIIMIIJIMHBI

OO01mast Tpy10€MKOCTh JIUCIHUILINHBI COCTABIISCT 4 3a4. equHuUIbl, 144 gaca.

dopMa MPOMEKYTOUHOU aTTECTALNN — SK3aMEH.

Bua yuyeOHo# padoThl Bcero | Cemectp
4acoB Ne 1
OO11ast TPYA0EMKOCTb AUCHUIIMHBI, Yac 144 144
KonTakTHast pabora (ayauTopHbIe 55 5
3aHSITHS), B T.4U.:
JEKIUU 17 17
71a00paTOpHbBIE 34 34




IIPAKTUYCCKUC

IPYNIIOBbIE KOHCYJIBTALUU B IIEPHOJ
TEOPETUYECKOTO O0y4eHUS
IPOMEKYTOUHO aTTeCTAINN>

BRJIIOYad UHAUBUAYAJIBbHBIC U TPYIIIIOBLIE
KOHCYJbTAIlUU, B TOM YHUCJIC.

CamocrosiTesibHast paboTa CTy1E€HTOB, 89

89

Kypcosoit mpoekr

Kypcogas pabora

PacuerHo-rpaduueckoe 3aganne

WNHuBuayalbHOE TOMAlIHEE 3ajaHue

ayJTUTOPHBIM 3aHITUSIM (JIEKIUH,
MIPaKTUYECKUE 3aHITHSI, 1a00paTOpHbIE
3aQHSITHSI)

CamocTrosTenbHas paboTa Ha MOATOTOBKY K 53

53

OK3aMeH 36

36

4. COAEP)KAHUE JUCHUIIJIUHbI
4.1 HaumeHoOBaHMe TeM, UX COAEPKAHUE U 00beM

Kypecl Cemectpl

O0BeM Ha TEMATUYECKU

pazzien mo BuaaM yaeOHOH

Harpy3Ku, 4ac

No HaumMenoBanwue pasaena o ; §
/1 (KpaTKoe coepKaHme) % i E
NENENE
=|E g2 8 8 ¢
8 | & 2¢ g 2 ¢
= E 5B 8 O &
1 dopmanbHbI HEHPOH: OCHOBHBIE MPUHLHUIBI MTOCTPOCHUS 1 2 3
HEUPOHHBIX CceTed, CTpPyKTypa (opMaIbHOTO HEHpOHa,
(GYHKIIMY aKTHBAIIH.
2 | OpHoCHOlHBIE HEHPOHHBIE CETU: CETh HA OCHOBE OJTHOTO 4 8 10
Herpona. [IpaBuno obyuenus Xe66a, OgHocnoiinas
HEHUpOHHAas ceTh. JlenpTa-mpaBuio.
3 [lepuentpon: crpykrypa Pozen6narra. MHorocnoiinas 6 12 20
CTpYKTypa mnepuentpoHa. Anspa u raMMa cuctema
nojAkperieHuit. MeTo 06paTHOTO pacpoCTpaHEeHHUs
OIITMOKHU.
4 | Bo3MOXHOCTH HEHpOHHBIX ceTeil: ceTh XemMuHnra. Cetb 6 12 20
Koxonena. Cets LVQ. Cerp Xondunna.
BCET'O 17 34 53

4.2. Conep:xkaHue NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA
[IpakTrueckue 3aHATUA HE TPETYCMOTPEHBI.

4.3. Conep:xkanue JIaDOpPaTOPHBIX 3aHATHI




Ne HanmenoBanue Tema 1a00paTOPHOTO 3aHIATHS K-BO | cavocrosrenssas
n/m | paszgena TUCHUTLIITHBI 9acoB paGora Ha
NOATOTOBKY K
ayJUTOPHBIM
3aHATHAM®
cemectp Ne 1
1 | ®opmanbHbIi HEHipoH. | Mcmonbp30BaHue 0HOTO HEHpOHA. 2 3
DYHKIIMU aKTUBALUU.
2 | OgHOCHOIHBIE [IpocTeiimme otHOCTONHHBIE 2 3
HEHWPOHHBIE CETH. HEHPOKOMIIBIOTEPHBIE CETH.
Hcnonp3oBanne mpasmia X300a.
3 | OxgHOCHOITHBIE OpHocnoliHas HEHPOKOMIIBIOTEPHAS 2 3
HEHWPOHHBIE CETH. cetb. Mcnonb3oBanue /lenpra-npasuia.
4 | TlepuenTpoH Vcnonp3oBaHne meprienTpoHa. 6 6
5 | [epuenTpon HccnenoBanue Mero1a 0OpaTHOTO 6 6
pacrpoCTpaHeHHsI OITHOKH.
6 | Bo3moxxnocTn HeiipokoMmbroTepHbie cETH 4 6
HEWPOHHBIX CeTeN OCHOBaHHbIE Ha cOpeBHOBaHNU. CeTh
XeMMHHTa.
7 | Bo3aMoXXHOCTH HelipoxoMnibroTepHBIE CETH 4 5
HEWPOHHBIX CeTeN OCHOBAHHBIE HA COPEBHOBAHUH.
Camoopranusytoleecs: pa3oruenue
Koxonena.
8 | Bo3moxHocTn BoccraHoBiieHue HENOIHBIX U 4 5
HEUPOHHBIX CETEU HCKAKEHHBIX TAaHHBIX C IIOMOIILIO
HEHPOKOMIBIOTEpHOU ceTn Xonduia.
UTOI'O: 34 37

4.4. Conep:kaHue KypcoOBOIr0 NMPOeKTa/padoThbl
VY4eOHbBIM TUTAHOM HE MPETYCMOTPEHBI.

4.5. ConepskaHue pac4eTHO-ITpauuecKoro 3aJaHms,
HHIMBUIYAJbHBIX TOMAIIHUX 3aJaHU

Y4eOHBIM TTAaHOM HE MPETYCMOTPEHBI.

5. OHEHOYHBIE MATEPHAJIBI VIS IPOBEAEHUA TEKYIUEI'O
KOHTPOJIA, MPOMEXYTOUYHOMW ATTECTALIUU

5.1. Peanu3zanusa KkoMneTeHIui

1. Komnerenuus I1K-2.Crnoco0eH k pa3paboTke ¥ COMPOBOXKICHUIO TPOTrPAMMHO-
WH(OPMAITMOHHBIX CHCTEM WHTEIUIEKTYaIbHOTO aHAIM3a JAaHHBIX U MPOIIECCOB

HanmenoBaHue HHAUKATOpa

Hcnonb3yembie CpelicTBA OIICHUBAHMUS
(TIokazarest OIeHUBAHMUS )

[K-2.1. 3ammra 1abopaTopHOM paboThI, YCTHBIN OIPOC
3HaTh TNPUHLUUIBI M  METOAMKH  CO3JaHHS
WHTEJJICKTYaJIbHBIX CUCTEM

[1K-2.2. 3ammra 1abopaTopHON pabOTHI
YMeTp  OCYWIECTBISITH OPraHU3AaLMOHHOE H




TCXHOJOINYCCKOC

HpOI‘paMMHO-I/IH(i)OpMaL[I/IOHHLIX
HUHTCIJICKTYaJIbHOI'O aHaJin3a
MpouccCoB

obecrieueHue pa3pabOTKH

JaHHBIX n

CHUCTEM

[K-2.3.

Brnagers HaBBIKAMU paSpa6OTKI/I HHCTPYMCHTOB
METOO0B aHaJIn3a
I/IH(bOpMaHI/IOHHI)IX CHUCTEM HUHTCIUICKTYaJIbHOI'O

u

aHaJIM3a JaHHBIX U NPOLECCOB

MIpOrpaMMHO-

3amuTa 1a60paTOpHON PabOTHI, YCTHBIN OIPOC

5.2. TunoBbie KOHTPOJIbHbIE 32IaHUS /ISl IPOMEKYTOUYHOI aTTeCTAlMU

5.2.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (TUMOBBIX 3aIaHUIH) I IK3aMeHAa

HanmenoBanue ConepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHUN)
Ne | paznmena qucCUMIUIMHBIL
/1
1 PopMaIbHBIN HEHPOH PopMaJIbHBIN UCKYCCTBEHHBIN HEHPOH. DYHKIIMN aKTHBALUU.
2 dopmanbHbIN HEUPOH Wcnonb3oBanue ogHoro Heiipona. [Tpasuino X366a.
3 dopmManbHBIN HEHPOH AHanu3 pe3ynbTaTOB UCIOJIB30BaHUS TTpaBuia X200a. MeTo bt
yIy4lIeHUSI.
4 OpnHocnoiHbIe OnHocnoliHas HEUPOKOMITBIOTEPHAs ceTh. Mcnonbp3oBanue
HEHPOHHBIE CETH. npaBuia X360a.
5 OnHOCIIONHEIE AnanuH. Jlenpra-npaBuiio.
HEUPOHHBIE CETH.
6 OnHOCIIOHEIE Ucnonb3oBanue JlenbTa-npaBuia B OJTHOCIONHOM CETH.
HEUPOHHBIE CETH.
7 OnHocnoliHbIe CpaBHHUTENIBHBIN aHATU3 MpaBuiia X700a u Jlenpra-npaBuia.
HEUPOHHBIE CETH.
8 [Tepuentpon [Tepnientpon Pozenbiara.
9 [TepuenTtpon DneMeHTapHbIH nepuenTpoH. TpeboBaHuUs K MOA00PY BECOBBIX
K02 PHUITMEHTOB TIEPBOTO CIIOS.
10 | [lepuenTponH [TepnienTpon. Ucnonp3oBanue Anb(ha-cUCTeMbl TOAKPETUICHHS.
11 | IlepuenTpon Ilepuentpon. Mcnonb3zoBanue ["'amma-crcTeMbl OAKPENICHUS.
12 | [lepuenTpoH CpaBHuTENbHBIN aHamu3 Ab(ha- u ["lamma-cucrem
MO JIKPETUICHHUS.
13 | Ilepuentpon CBoiicTBa AJIEMEHTaPHBIX U MHOTOCIOMHBIX MEPLETITPOHOB.
14 | IlepuenTpoH Meto 00paTHOTO PacpPOCTPAHCHHSI OIITHOKHU.
15 | Ilepuentpon AHanu3 HeI0CTaTKOB METO/1a 0OPAaTHOTO PaCIpPOCTPAHECHHUS
OIINOKHU.
16 | Bo3MmoxxHOCTH Cetu ocHoBaHHbIe Ha copeBHOBaHUH. CeTh MaxNet.
HEUPOHHBIX CETEN
17 | Bo3MoxHOCTH Cetu ocHOBaHHbI€ Ha copeBHOBaHMH. CeTh Mexican Hat.
HEUPOHHBIX CETEN
18 | Bo3MoxxHOCTH Cerp XemMuHra.
HEUPOHHBIX CETEN
19 | Bo3MmoxxHOCTH Cetp KoxoHeHa.
HEUPOHHBIX CeTEN
20 | Bo3moxkHOCTH Amnanus HeoctaTkoB ceTn KoxoHeHa 1o Kiactepu3aium,
HEUPOHHBIX ceTe METO/Ibl YAYUIICHHUS.
21 | Bo3moxxHOCTH Oobyuaromieecst BeKTopHOe pazouenne.HempoctaTku ceTi, METO bl
HEUPOHHBIX CeTEN YIIy4IIECHHUS.
22 | BO3MOXHOCTH CpaBHuTenbHbIN aHam3 cet KoxoHeHa u obyyaromierocs




HEHUPOHHBIX CeTel BEKTOPHOTO pa30MeHHUS.

23 | Bo3MoXHOCTH Cetp Xondwia.
HEHUPOHHBIX CeTel
24 | Bo3aMoxxHOCTH AttpakTopsl cetu Xonpunna. Oco6eHHOCTH BOCTaHOBICHUS

HEUPOHHBIX CETEU 3aIIyMJIICHHBIX H300paskeHHUIA.

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPHUAJIOB
JJIS1 321U THI KYPCOBOI0 NMPOEKTa/ KypcoBOi padoThl
VY4eOHbIM MIAaHOM HE MPEAYCMOTPEHBI.

5.3. TunoBbie KOHTPOJIbHBIE 321aHU (MATEPHAJIbI)
AJS TEKYIIero KOHTPOJIsAA B ceMecTpe

Texkywjuii KOoHmpo1p OCYIIECTBISICTCS B TEUCHHE ceMecTpa B (OpME 3allUTHI
1a00paTOPHBIX PaboT.

B MeTtoamueckux yKa3aHHMAX K BBITIOJHEHHIO JabOpaTOpHBIX paboT 1o
IUCIMIUINHE TPEACTAaBICH TMepeueHb JabopaTOpHBIX paboT, 0003HAYCHBI 1ENbh H
3a]1a4d, MPEJICTABICHBI MHINBHIyalbHbIC BAPUAHTHI 3a/IaHUH U MIEPEICHb KOHTPOIHHBIX
BOIIPOCOB.

3amuTa 1abopaTOpHON paboTHl MPOBOIUTHCS B OPME YCTHOTO OIMPOCa CTYIEHTa
M HampaBlieHa Ha TIPOBEPKY CTCIEHH YCBOSHHUS Marepuala W TIOHUMaHUs
TEOPETHUECKUX CBEJCHHUM, HCIOIB3YEeMBIX B IPOIECCE BBIMOJHEHUS PaOOTHI, IS
3allUThl HEOOXOJUMO TPEJCTaBUTh B MeYaTHOM (pyKomucHoi) ¢opme orTueT 1o
nabopaTopHOi paboTe, BBHIMOJIHEHHBIM CaMOCTOATEIHLHO U B COOTBETCTBHHM CO BCEMU
TpeOOBaHUAMH, TPHUBEAECHHBIMH B METOJAMYECKMX YKa3aHUSIX K BBIMOJHEHUIO
nabopaTopHbeiX paboT. [IpumepHble mepedyeHb KOHTPOJIBHBIX BOMPOCOB JUISI 3aLTUTHI
71a00paTOPHBIX PadbOT MPUBEACH B TAOIUIAX.

1. Komnerenuus IK-2

HanmeHoBaHue nHAMKaTOpA
(moxasaresst OIleHUBAHMUS)

Turmoskle KOHTPOJIBHBIC 3aaHU IJId TEKYIIETO
KOHTPOJIsA

3HaTh TPUHIOWIIBI W  METOIUKH
MHTEIUIEKTYaTbHBIX CHCTEM

CO3JaHUA

Bormpock! ipu 3ammTe 1a00paTOpHON PabOTHI:
- opmManbHBINA HEHPOH;

- OHOCJIOWHAs! HEUPOCETh;

- MHOTOCJIOMHBIE HEUPOCETH;

- CeTH C OOPAaTHBIMH CBSI3SIMHU.

Vmerb OCYHIECTBJIATh OpraHU3allUOHHOEC U

TEXHOIIOTHYeCKoe obecredeHne pa3padoTKu
pOrpaMMHO-HH(OPMAIIHOHHBIX CHCTEM
MHTEIUIEKTYaJIbHOTO ~ aHalM3a  JAHHBIX |
IPOLIECCOB

Bonpocs! ipu 3amuTe 1ab0paTOpHOIT pabOTHI:
- COeIMHEHHME TT0JTb30BaTelIel C pecypcamu;

- KIINCHT-CEPBEPHBIC TPUIIOKECHUS;

- pacrpe/ielIeHHbIE CHCTEMBI.

Brnaners HaBbikamMu pa3pabOTKU MHCTPYMEHTOB
u METOJIOB aHanmza POrpaMMHO-
WH(POPMALTMOHHBIX CUCTEM HHTEIEKTYaIbHOrO
aHaJIM3a JaHHBIX U IPOLIECCOB

Bomnpocs! npu 3amuTe 1a00paTopHOI paboTh:
-[IPUHLUIIBI TOCTPOEHUS aJlTOPUTMOB;
- kputepuu 3¢ dextruBHOCTH peannsanuii [10.

5.4. Onucanue KPUTCPHUEB OICHUBaAHUA KOMIIeTeHIII/Iﬁ H IIKAJBbI OIICHUBAHUSA

[Tpu npoMexxyTouHOM arTecTanu B PopMe 3K3aMeHa UCIONIb3YETCs CleAyroas
IIKajga OICHWBAHUS: 5 - OTIWYHO, 4 - Xopomo, 3 - YIOBICTBOPUTEIHHO W 2 -

HEYJOBIIETBOPUTEIBHO.




Kpurepursmu orieHMBaHusA JOCTHKEHUN MTOKA3aTENIEH SABIISIOTCS:

IToka3zarenn Kpurepuii onenusanus

OIICHUBaHMsI

3HaHUs 3HaHWE OCHOBHBIX TEPMUHOB, IOHATUH, CTPYKTYP
O06beM YCBOGHHOTO MaTepHasia
[lonHOTa OTBETOB HA MOCTABJIEHHBIE BOIPOCHI
UYeTKOCTb U3JI0’)KEHUSI OTBETOB Ha BOIIPOCHI

YMenus YMeHue T0JTHO OTBETHTh Ha TIOCTABICHHBIN BOIIPOC T10 JIAOopaTopHOU padoTe
YMeHue A0IOJHUTh U HM3MEHUTh CBOK IpOrpaMMy B COOTBETCTBUHU C
IIOCTaBJICHHOM 3a7a4e
YMmenune pa3paboTaTh AITOPUTM 10 IOCTABICHHOMY 3aaHHUIO

HaBbixu HaBbIk camocTosiTeNnbHOM pa3pabOTKU MPUIIOKEHUS

HaBbik paOoThI B pa3pabOTaHHBIX paclpeeIeHHbIX CUCTEMAX

HaBbIk mpaBuIbHOCTH BBIOOPA aITOPUTMA OCTPOEHUS APXUTEKTYPHI

OIICHKa MMpCroAaBaTCJIcM BBICTABIIACTCA MHTCTPAJIBHO IO BCCM IIOKA3aTCIIM H
KpUTCPpUAM OLCHUBAHUWA.
OIICHKa C(i)OpMPIpOBaHHOCTI/I KOMHGTGHIII/Iﬁ I10 TTIOKa3aTeN0 3HAHUS.

Kpurepuit YpoBEHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHue He 3HaeT | 3HaeT TOJBKO | 3HAET  OCHOBHBIEC | 3HAET BCE TEPMUHBI
OCHOBHBIX TEPMHUHOB U | HEKOTOpBIE TEPMUHBI H| " onpeaeeHus,
TEPMHUHOB, onpeaeneHuin TEPMUHBI U | olpeAeiieHus, MOXET KOPPEKTHO
MOHSTHM, OIpeeIeHus, MOXET B IIeJIOM | chOpMyIIUpPOBATH
CTPYKTYP HCIBITHIBACT KOPPEKTHO HX CaMOCTOSITEIILHO
3aTpyJHEHUS B | chOpMyIHpOBATH
dbopmMyTMpoBaHUT HX CaMOCTOSITEIIFHO
UX CaMOCTOSTEIILHO
O0BeM He 3gaeT | OOnamaer Oo0Omanaer OO0manaer TBEpIbIM
YCBOCHHOTO | 3HAUYUTEIHHOUN MHHHMAaJIEHO OCHOBHBEIM 3HAaHMEM | M MOJHBIM 3HAaHHUEM
Marepuaia YacTh Marepuaja | JOCTaTOUYHBIM Marepuaia Marepuaia
JUCHUIUIMHBI 3HAaHHEM JMCHMIUIMHEL, JUCIUIUIMHEL,
Marepuaia BJIAJICET BJIAJICET
JUCLUMIUIMHBI,  HE | HEKOTOPBIMHU JIOTIOJTHUTEJIbHBIMU
BJaJIcEeT JIOTIOJTHUTEIIbHBIMU | 3HAHUSIMH
JIOTIOJTHUTEIIFHBIMU | 3HAHUSIMH
3HAHHUSIMU
ITonnora He naet otBethl Ha | JlaeT He momHble | [laecT oTBeThl Ha | Jlaer MOJIHBIC,
OTBETOB  Ha | OOJIBLIIMHCTBO OTBETHI Ha | HOCTaBJICHHLIC pa3BEpHYThIE
IIOCTABJIEHH | BOIIPOCOB MMOCTaBJICHHbBIC BOIIPOCHI OTBETHI Ha
bI€ BOIIPOCHI BOIIPOCHI IMOCTaBJICHHbBIC
BOIIPOCHI
YeTKoCTh WNznaraer 3nanus | M3naraer HM3naraer 3nanus B | M3maraetr 3HaHus B
HU3JI0KEHUS 0e3 JIOTUYECKOM | OCHOBHBIE 3HAHUS B | LIEIOM B | JOTMYECKOM
OTBETOB  Ha | IOCJIEIOBATENBHOC | HEKOTOPOU JIOTHYECKOM IMOCJIeI0BATEIbHOCT
BOIIPOCHI TH JIOTUYECKOM MOCJIEIOBAaTEIbHOCT | M, CaMOCTOSTEIIHFHO
MOCIIEA0BATENIBHOCT | U, CAMOCTOSITEJIBHO | KX HWHTEPIPETUPYS
u, HCIIBITHIBAET | HHTEPIIPETUPYS U aHAJIU3UPYS
TPYAHOCTH B | HEKOTOpbIE u
CaMOCTOSATEIbHOM aHaIN3UPY

X aHaJINn3¢




Ouenka c)OpMUPOBAHHOCTU KOMIIETCHIIUH 0 TTOKa3aTEeN0 Y MEHHUS.

Kpurepuit YpOoBEHb OCBOCHUS U OLICHKA
2 3 4 S)
CrniocoGHOCTB He cnoco6en | Ciocoben ¢ | Cnocoben CrocobeH moOIHO
MOJHO  OTBETHUTh | OTBETUTH Ha | 3aTpYAHCHUSIMU OTBETUTH Ha | OTBETUTH Ha
Ha TOCTABJIEHHBIM | TOCTABJICHHBIN OTBETUTH Ha | MOCTAaBJICHHBIN MOCTABJICHHBIN
BOIIPOC o | BOIIPOC 10 | TOCTaBJIEHHBIN BOIIPOC o | BOmpoc 1o
nabopaTtopHoOi nabopaTopHO BOIIPOC no | jabopaTopHOit nabopaTopHOU
pabote pabore nabopaTopHO pabote pabote
pabote
YMeHue He yMmeeT | YMeer c| Ymeer B wmenom | Ymeer
JOTIOJTHUTD U | IOTIOJTHUTH U | IOCTOPOHHEH CaMOCTOSITEIHHO CaMOCTOSITEIHHO
W3MEHUTh  CBOIO | UBMEHUTh  CBOIO | TIOMOIIBIO JIOTIOJTHUTD U | JTOTIOJHUTH u
MporpaMmy B | IporpamMmy B | JIOTIOJTHUTH U | U3MEHUTH CBOIO | UBMEHUTHh CBOIO
COOTBETCTBUU  C | COOTBETCTBHU  C | U3BMEHUTh  CBOIO | IpOTrpamMMy B | IporpamMmy B
MOCTaBJIEHHOM MOCTaBJIEHHOM nporpaMmmy B | COOTBETCTBUH C | COOTBETCTBUU C
3agaden 3aa4yen COOTBETCTBUHU C | IOCTaBJIECHHON IIOCTaBJIECHHOU
OCTaBJIEHHOU 3agaden 3agaden
3aa4yen
YMenue He ymeet | C 3atpynHenusimu | B nemom  ymeer | Ymeer
paszpaboTaTh pa3zpaboTaTh yMeeT CaMOCTOSITEIHHO CaMOCTOSITEIHHO
ANTOPUTM 0 | aJTOPUTM o | pa3zpabortathb paszpaboTaTh paszpaboTaTh
ITOCTaBJIEHHOMY [IOCTaBJIIECHHOMY AITOPUTM 0 | aIrOPUTM 10 | AITOPUTM 1o
3a/IaHUIO0 3a/IaHUIO0 MIOCTaBJIEHHOMY MIOCTaBJIEHHOMY IIOCTaBJIEHHOMY
3aJIaHUIO0 3a/IaHUIO0 3a/IaHUIO0
OHGHK& C(i)OpMHpOBaHHOCTI/I KOMHGTGHHI/Iﬁ 1o nokazareiaro HaBbIku.
Kpurepuit YpoBeHb OCBOCHHUS U OLICHKA
2 3 4 5
Hasrix He cnocoben | C 3aTpynHeHusimu | B nesoMm | Criocoben
CaMOCTOSITENIBHOM | CAMOCTOSITENIBHO | criocoOeH crocoOeH CaMOCTOSITEIbHO
pa3paboTKu paspaboTaThb paspaboTaTh CaMOCTOSITENIBHO | pa3paboTaTth
MIPUIIOKEHUS IPUIOKEHUE MPUIIOKEHUE pa3paboTarthb MIPUIIOKEHUE
MPUJIOKEHUE
HaBwik pabGoter B | He nmeet | Umeetr HekoTopsie | Mmeer HaBbIkM | IMeeT  TBepabie
pa3paboTaHHBIX HABBIKOB Pa0OTHI | OCHOBHBIE HaBBIKH | pabOTHI B | HABBIKU PabOTHI B
HEHPOKOMITBIOTED | B pa3pabOTaHHBIX | PabOTHI B | pa3paboTaHHBIX pa3paboTaHHBIX
HBIX CUCTEMAX HEHPOKOMIBIOTEP | pa3pabOTaHHBIX HEUPOKOMIBIOTEP | HEHPOKOMIIBIOTEP
HBIX CUCTEMAX HEHPOKOMIBIOTEP | HBIX CUCTEMAX HBIX CUCTEMAaX

HBIX CUCTCMax

HaBbik He cniocoOeH | C 3arpynHenusimu | B nenom | Criocobex

IIPaBUJIBHOCTH IIPABUIIBHO criocoOeH crocoOeH MIPaBUIILHO

BbIOODA BBIOpATh BBIOpATh IIPaBUJIBHO BbIOpATh

aApXUTEKTYpPBI ApXUTEKTYpy aApXUTEKTYpy BbIOpaTh ApPXUTEKTYpY

HEUpOCeTH HEWpOCEeTH HEUpOCceTH APXUTEKTYPY HEUpOCEeTH
HEUPOCETH

6. MATEPUAJIBHO-TEXHUYECKOE

N YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

6.1. MaTepuajibHO-TeXHHYECKOe O0ecnevyeHne




Ne HaumeHnoBanue crienuanbHbIX IOMEIeHn 1 | OCHAIllEHHOCTb CIIELUAIbHBIX IOMEIIEHUN U
IIOMEIEHUH JJI1 CAMOCTOSITENIbHOM pabOThI MOMEIICHUH JUIsI CAMOCTOSTEIBHOM paboThI
1. VYuebHast ayIUTOpHs Uil TPOBEACHUS Crenmanu3upoBaHHast MeOEb.
JICKIIMOHHBIX 3aHATHU MynbsTMenuiiHas yCTaHOBKA, DKPaH, JOCKH
2. VYuebHast ayuTOpUs ISl IPOBEICHUS IS Crenanu3upoBaHHAsE MeOEb.
IIPOBEJICHUS J1a0OPAaTOPHBIX 3aHATUI Komnsroreps! Ha 6a3e mpoueccopos Intel nim
AMD.
3. UuTanbHbii 31 OUOIMOTEKHU IS Crieninanu3upoBaHHas MEOCITb.
CaMOCTOSTENbHOU pabOThI KomnbroTepHas TexHUKa, TOJKIIOYEHHAs K
CETH MHTEPHET U UMEIOoLIast I0CTYI B
AJIEKTPOHHO-00pa30BaTENIbHYIO CPEAY

6.2. JInueH3noHHOe U CBOOOTHO PACTIPOCTPAHsiEMOe MPOrpaMMHOe obecrnevyeHmne

Ne [TepeyeHb TMIEH3MOHHOTO MPOTPAMMHOTO PexBu3UTHI NOATBEPKAAFOIIETO JOKYMEHTA

obecrieueHus.

1 Microsoft Windows 10 KopmnoparusHas | Cornamienue aevicteurensHo ¢ 02.10.2017 no
(Cormamrenne  Microsoft Open  Value | 31.10.2020)  JloroBop  mocrtaBku  [1O
Subscription V6328633 0326100004117000038-0003147-01 oT

06.10.2017.

2 Microsoft Office Professional Plus 2016 Cornamenne  Microsoft  Open  Value
Subscription V6328633 Cornamicaue
nercreurensHo ¢ 02.10.2017 mo 31.10.2020

3 Google Chrome CBob6oaHO pacmpoctpansemoe I10

4 Mozilla Firefox CBoboaHOo pacmpoctpansemoe I10

5 WHTETPUPOBAHHAS cpena paspabotku | [Tommucka Microsoft Imagine Premium id:
Microsoft Visual Studio 6f22ech4-6882-420b-a39b-afbaOace820c.

6 JavalDK, NetBeansIDE, EclipseIDE - | CBoboaHo pacmpoctpansemoe I10
MaKeThI ISl Pa3paOd0TKU IMPOTPaMM Ha SI3bIKE
Java,-DevC++, CodeBlocks

6.3. [lepeyeHb YueOHBIX H3IAHUI U YUeOHO-METOAUYECKUX MaTePHAJIOB
1. Jmutpuenko B. JI., Kopcynos H. 1. OcHOBBI TeOpuu HEUPOHHBIX ceTel : yueOHOe

nocobue / - benropon : BUMMMALII, 2001. - 159 c.

Kopcynor H. U., Hukutunckuii JI. A. Ilpumenenue HeuiponHwix ceteid B CAIIP
cTpouTenbHBIX KOHCTpYKIHi / BectHuk BI'TY um. B. T'. lllyxosa. - 2003. - N 3. -
C. 58-61.

JAmutpuenko B. JI. Amnroputmsl camoopranu3auuu v K-3HauHble AuHaMuyecKue
mozenn / Mocksa : @usmatiaut, 1998. - 246 c.

Ocosckuii, C. Heitponnsie cetn s 00padotku mHbopmanuu : nep. ¢ moi. / C.
OcoBckuii. - Mocksa : @unance 1 ctatuctuka, 2002. - 344 c.

Tapxos, M. C. HeiipokomnbsioTepHbie cucTemsl : yued. mocooue / M. C. Tapkos. -
Mocksa : BUHOM. JlaGopartopus 3nanuii, 2006. - 141 c.

bapckuii, A. b. HelipoHHble ceTHu: pacno3HaBaHHWE, YIPABICHUE, MPUHITHE
pewenuii / A. b. bapckuii. - Mocksa : ®uHaHchl U ctatuctuka, 2004. - 174 c.
Komammucknii, B. U., CmupuoB /[.A. HelipoHHbIE ceTM M HX NPHUMEHEHHE B
cucTeMax ymnpasieHus u cBsizu / Mocksa : ['opsiuast nunus - Tenekom, 2003. - 93 c.
PytkoBckas, /., [lunuabckuii M., PytkoBckas, JI. HeiipoHHble ceTH, TeHETHYECKHE



http://ntb.bstu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108&task=set_static_req&req_irb=%3C.%3EI=%D0%92794008%2F2003%2F3%3C.%3E
http://ntb.bstu.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108&task=set_static_req&req_irb=%3C.%3EI=%D0%92794008%2F2003%2F3%3C.%3E

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

aNrOpUTMBI M HEYETKHE CHCTeMbl = Sieci neuronowe, algorytmy genetyczne i
systemy rozmyte / mep. ¢ moi. - 2-¢ u3ll. - Mocksa: ['opsiuas nunus - Tenekowm,
2013. - 383 c.

Tapxos, JI. A. Heiiponnsle cetu. Mogenu u anroputMbl. Ku. 18 / Mocksa :
Pamunorexnuka, 2005. - 253 c.

HelipokoMmbioTephl U UX NMpuMeHeHue : yuel. nocooue / mox pena. H. I'. PamOunu. -
Mockaga : UTTPXKP. Ku. 33 : buomonekynspHbsie HeilpoceTeBbie ycTpoiicTba. - 2002.
-223 c.

HelipokoMmbioTephl U UX MpUMEHEHHUE : yueO. mocobue / pea. A. W. anymkuH. -
Mockaa : UTTPXKP, 2002 - . Ku.6 : Helipomarematuka. - 2002. - 448 c.

Battiti, R., "First and second order methods for learning: Between steepest descent
and Newton's method," Neural Computation, vol. 4, no. 2, pp. 141-166, 1992.
Caudill, M., Neural Networks Primer, San Francisco, CA: Miller Freeman
Publications, 1989.
(9TOT C60pHI/IK cTaTel MOXKET CIYKUTb BBCIACHUCM B MHUDP HCKYCCTBCHHBLIX
HeﬁpOHHBIX ceTel. HpI/I MHUHHUMAJIBHOM HCIIOJIB30BAHUNU MATCEMATHUKU HJACT UCTKUC
MpeaACTaBJIICHHA 00 OCHOBHBIX IMpUHOUIIAX UCIIOJIb30BAHHA HGprOHHBIX CeTefI.)
Caudill, M., and C. Butler, Understanding Neural Networks: Computer
Explorations, Vols. 1 and 2, Cambridge, MA: the MIT Press, 1992.
(9TOT ABYXTOMHHK pPaCCYUTAH Ha CTYIACHTOB, KOTOPBIC IKCIIAIOT IIOJIYYUTH
MMPAKTUYICCKUC HABBIKH HCIIOJIB30BAHHA HGﬁpOHHLIX cereii. OH HammWcaH Kak
PYKOBOJICTBO K JIaOOpaTOpHBIM paboTaM ISl CTapIIEKyPCHUKOB W aCIHPAHTOB.
[TpuBenens! nporpammsl 11 IBM u Macintosh.)

Charalambous, C.,"Conjugate gradient algorithm for efficient training of artificial
neural networks," IEEE Proceedings, vol. 139, no. 3, pp. 301-310, 1992,

Chen, S., C. F. N. Cowan, and P. M. Grant, "Orthogonal least squares learning
algorithm for radial basis function networks,” IEEE Transactions on Neural
Networks, vol. 2, no. 2, pp. 302-309, 1991.
(Pabota mpencraBisieT cOO0M OTIMYHOE BBEICHHE B TCOPHUIO PATHATBHBIX 0a3UCHBIX
byHKIHIA. )

DARPA Neural Network Study, Lexington, MA: M.L.T. Lincoln Laboratory, 1988.
(OTa KHWTA MPEACTABISICT COOOW H3IIOKEHHE COCTOSIHUS 3HAHMH O HEUPOHHBIX
ceTsax Ha Hayano 1988 ronma. B mpencraBiieHbl TEOPETUUECKUE OCHOBBI HEMPOHHBIX
ceTell U 00CYKJIal0TCsl UX MPWIOKEHUS K PEUIIICHUIO Pa3IUYHBIX 3a/1a4, TAKHUX KaK
accolMaTUBHAs MaMsITh, PaCIIO3HABAHUE U300PAKEHUIN U PEUU, PEKYPPEHTHBIE CETH
¥ MHOTOE€ JIpyTOE. )

Elman, J. L.,"Finding structure in time," Cognitive Science, vol. 14, pp. 179-211,
1990.

(OTa paboTa MOXET CIyKUTh BBeIEHUEM K pa3aeny 10 pykoBOACTBa MOIb30BATENS
“Neural Network Toolbox".)

Fletcher, R., and C. M. Reeves, "Function minimization by conjugate gradients,"
Computer Journal, vol. 7, pp. 149-154, 1964.

Foresee, F. D., and M. T. Hagan, "Gauss-Newton approximation to Bayesian
regularization,” Proceedings of the 1997 International Joint Conference on Neural
Networks, pages 1930-1935, 1997.

Hagan, M.T. and H.B. Demuth, "Neural Networks for Control," Proceedings of the
1999 American Control Conference, San Diego, CA, 1999, pp. 1642-1656.



22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Hagan, M.T., O. De Jesus, and R. Schultz, "Training Recurrent Networks for
Filtering and Control,” Chapter 12 in Recurrent Neural Networks: Design and
Applications, L. Medsker and L.C. Jain, Eds., CRC Press, 1999, pp. 311-340.
Hagan, M. T., and M. Menhaj, "Training feedforward networks with the Marquardt
algorithm,"” IEEE Transactions on Neural Networks, vol. 5, no. 6, pp. 989-993,
1994,

(B pabore BmepBble TMpEACTaBICH aJIrOpUTM OOy4YeHUS HEHUPOHHBIX ceTel
JleBenOepra-Mapkapra. OrnucaHa Teopus ajropuTMa, KOTOPBIM oOecrneunBaeT
yBenudeHue ckopoctu oOydenuss B 10 — 100 pa3 mo cpaBHEHHIO C OOBIYHBIM
MCTOJZOM I'paIMCHTHOI'O CHYCKa.)

Hagan, M. T., H. B. Demuth, and M. H. Beale, Neural Network Design, Boston,
MA: PWS Publishing, 1996.
(KHI/IFa AacT HCYUCPIBIBAIOMICC OIMHMCAHHUC OCHOBHBIX THUIIOB HGprOHHBIX ceTed u
AJITOPUTMOB  UX 06yquHH. HpeI[CTaBJ'IeH MaTeMaTUYECKUM aHaau3 ceTeﬁ,
AJITOPUTMOB O6yquI/I$I nu 06CY)KI[8.IOTCSI MPUMCHCHUA ceTel oJl PpCIICHUA
MPAKTUYICCKUX HNHKCHCPHBIX HpO6JICM. B xnure COACpKATCA ACMOHCTPALIMOHHBIC
IPOrpaMMBl. )

Hunt, K.J., D. Sharbaro, R. Zbikowski, and PJ. Gawthrop, Neural Networks for
Control System - A Survey," Automatica, Vol. 28, 1992, pp. 1083-1112. Kohonen,
T., Self-Organization and Associative Memory, 2nd Edition, Berlin: Springer-
Verlag, 1987.

Kohonen, T., Self-Organizing Maps, Second Edition, Berlin: Springer-Verlag, 1997.
(B KHUTEC 06CY}KI[aCTC5I HUCTOpHUA, OCHOBHBIC ITOJIOKCHUA, TCOPHUA W IPUITOKCHUA
CaMOOPTaHMU3YIOLIUXCS KapT.)

Lippman, R. P., "An introduction to computing with neural nets,” IEEE ASSP
Magazine, Pp. 4-22, 1987.
(PabGota mpexacraBisier co0Oil BBEJACHHWE B TEOPHUIO HEHPOHHBIX CETEH, KOTOpHIC
MOTYT OBITh MCHOJB30BaHbI I Kiaccudukanuu. [lokazaHo, kakuM oOpa3oM C
IIOMOINbI0  HEHPOHHBIX CeTe  MOTYT OBITh  pEAJM30BaHBl  AJITOPHUTMBI
KJIacCU(UKAITUU U KJIACTCPU3AIINH. )

Moller, M. F., "A scaled conjugate gradient algorithm for fast supervised learning,"
Neural Networks, vol. 6, pp. 525-533, 1993.

Murray, R., D. Neumerkel, and D. Sbarbaro, "Neural Networks for Modeling and
Control of a Non-linear Dynamic System,"” Proceedings of the 1992 I|EEE
International Symposium on Intelligent Control, 1992, pp. 404-4009.

Nguyen, D., and B. Widrow, "Improving the learning speed of 2-layer neural
networks by choosing initial values of the adaptive weights,”" Proceedings of the
International Joint Conference on Neural Networks, vol 3, pp. 21-26, 1990.

Powell, M. J. D., "Restart procedures for the conjugate gradient method,"
Mathematical Programming, vol. 12, pp. 241-254, 1977.

Riedmiller, M., and H. Braun, "A direct adaptive method for faster backpropagation
learning: The RPROP algorithm," Proceedings of the IEEE International Conference
on Neural Networks, 1993.

Rosenblatt, F., Principles of Neurodynamics, Washington D.C.: Spartan Press,
1961.

Rumelhart, D. E., G. E. Hinton, and R. J. Williams, "Learning internal
representations by error propagation,”, in D. E. Rumelhart and J. L. McClelland,



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.
48.

eds. Parallel Data Processing, vol.1, Cambridge, MA: The M.L.T. Press, pp. 318-

362, 1986.
(910 oOCcHOBOmMoJararouias KHUra IO aJrOpUTMYy OOpPaTHOTO pacHpoCTpaHEHUs
OmuOKHu.)

Rumelhart, D. E., G. E. Hinton, and R. J. Williams, "Learning representations by
back-propagating errors,” Nature, vol. 323, pp. 533-536, 1986.

Rumelhart, D. E., J. L. McClelland, and the PDF Research Group, eds., Parallel
Distributed Processing, Vols. 1 and 2, Cambridge, MArTheM.L.T. Press, 1986.
(I[BYXTOMHI/IK BKJIIOYAC€T HECKOJIBKO pa3Ji€jIOB, KOTOPLIC MOI'YT CIIYKUTb BBCACHUCM
B HCprOHHBIC CCTHU. Pa3):[enm HammrucCaHbl pa3iMYHbIMU aBTOpaMHW H B CYMMC
PEACTaBISIOT COCTOSTHUE Pa3pabOTOK B 00JacTH HEHUPOHHBIX CETeH Ha JaTy
nyOIMKaIHH. )

Soloway, D. and P.J. Haley, "Neural Generalized Predictive Control," Proceedings
of the 1996 IEEE International Symposium on Intelligent Control, 1996, pp. 277-
281.

Vogl, T. P., J. K. Mangis, A. K. Rigler, W. T. Zink, and D. L. Alkon, "Accelerating
the convergence of the backpropagation method,” Biological Cybernetics, vol. 59,
pp. 256-264, 1988.

Wasserman, P. D., Advanced Methods in Neural Computing, New York: Van
Nostrand Reinhold, 1993.

Widrow, B., and M. E. Hoff, "Adaptive switching circuits,” 1960IRE WESCON
Convention Record, New York IRE, pp. 96-104, 1960.

Widrow, B., and S. D. Sterns, Adaptive Signal Processing, New York: Prentice-
Hall, 1985.
(310 ocHOBHAas paboTa MO aIaNTHBHON 00pabOTKE CHUTHAJIOB. )

S.Haykin, Neural Networks: A Comprehensive Foundation New York: Prentice Hall
Press, 1998.

Christopher M. Bishop, Neural Networks for Pattern Recognition, Oxford Univ.
Press, 1995.

F. Laurene, Fundamentals of Neural Networks: Architectures, Algorithms, and
Applications, Prentice Hall, 1994.

K.Swingler, Applying Neural Networks, A Practical Guide, Academic Press, 1996.
Brian D. Ripley, Pattern recognition and Neural Networks, Cambridge University
Press, 1996

A.H.I'op6anp, O0yuenne neiponusix ceteit, M.: CII [Tapal'pad, 1991
A.H.I'op6ans, B.JI.Jlynun-bapkosckuii, A.H.Kapnun u np. Helipourdopmaruxka,
OtB. Pen. HoBuxkoB E.A., PAH, Cu6. Ota., Uuctutryt BbIu. MojaenupoBaHus —
Hosocubupck: Hayka, 1998.

6.4. IlepeyeHb HHTEPHET PecypPcoB, MPo(hecCHOHATBHBIX 023 JaHHBIX,
UH(OPMALMOHHO-CIIPABOYHBIX CHCTEM
HuTepHeT-nopTain oopa3oBareiabHbIX pecypcoB no UT - http://www.intuit.ru
2. HTEpHET-IOpTANl CO CTaThIMH TI0 QJITOPUTMHUKE M TPOTPAMMHUPOBAHHIO -
http://algolist.manual.ru/

=

3. StatSoft. DiekTpoHHBIH y4eOHMK 1O CcTaTUCTHKE. HelpoHHBIE CeTH.

http://www.statsoft.ru/home/textbook/modules/stneunet.html
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7. YTBEPKJIEHUE PABOYEM ITPOI' PAMMBbI

Pabouas nporpamma yrtBepxkzaeHa Ha 20 /120 yueOHbIl TOoa 0e3
U3MEHEHUN
IIpoTokoi Ne 3acenanus Kapeapbl OT « » 20 T.
3aBenyromuii kapeapon (ITonsikoB B.M.)

noamuck, DO

JIMpEeKTOp UHCTUTYTA (Benoycos A.B.)
noamnucsk, PO
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