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YTBEPAIEHO:

Ha 3acenanun kadeapsbl NPUKIAAHON MATEMATHKH U MHHOOPMALIMOHHBIX TEXHOJIOIHH

[Tpotokon 3acenanus kadeapst Ne 10 ot 03.06.2017 r.

3aseayioutii kadeapoit NpUKJIaAHON MaTEMAaTHKH H HHPOPMALMOHHBIX TEXHOJIOTH
 Cekosatos Banepuii Cepreesuy, A.1.H, K.().-M.H., npodeccop KI'Y

NNEPEYTBEPXIEHO:

Ha 3acesanun kadeapsl NPUKIAAHON MaTEMAaTHKH U HHOOPMALIHOHHBIX TEXHOJIOTHH
[Tpotokon sacenanus kadeapot Ne 9 or 22.05.2018 r.

Basenyiolunii kadeapoi NpUKIaHON MaTeMaTHKH U HHPOPMAIIHOHHBIX TEXHOIOTHiH

C // Cexopanos Banepuii Cepreesuy, A.m.H, K.¢p.-M.H., npodeccop KI'Y




1. Ilesiu m 3a1a4M OCBOEHHUS AUCHUILIHMHBI

Hean AUCHHUILIMHBI: O3HAKOMJICHUE c IIEPCIIEKTUBHBIM
OBICTPOPa3BUBAIOLIUMHUCS HANPABICHHEM HH()OPMATUKH - HEHPOMHPOPMATHKOIMA.

3agaum QIMCUMILVIMHBL:

MO3HAKOMHUTH CTYJEHTOB C O0a30BBIMH TOHATUAMU HEHUPOMH(POPMATHKU:
HEHUPOH, NEPCENTPOH, HEUPOHHBIE CETH, HEUPOKOMIIBIOTEPHI;

BbIpa0OTaTh MPAKTUYECKHUE HABBIKM PAOOTBHI C MPOCTHIMH HEHPOHHBIMHU
CUCTEMaMHU U OCBOUTh MPUHIUIBI UX (PYHKIIMOHUPOBAHUSI.

2. [lepevyeHb MIaHUPYEMBbIX Pe3YJbTATOB 00yYEeHHS 10 IMCHUIIHHE
B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00yYarOITUNCS TOTHKEH:

3HATh:
e (a3oBble MOHATHUS HEUPOMHPOPMATUKHU: HEHPOH, MEPCENTPOH, HEHpOHHas
CETh, HEUPOKOMIIBIOTED;
® CTPYKTYpPY U PYHKIIUU PA3TUYHBIX MOJIETICH HEHPOHOB;
® HCTOPHUIO U IEPCIEKTUBBI Pa3BUTHSI HEUPOKOMITHIOTEPOB.
yMeThb:

® CTPOUTH MOJEIIH PA3IMYHBIX TUIIOB HEUPOHOB;
® CTPOUTH HEMPOHHBIE CETH C MPSMON U OOPaTHOU CBS3bIO;
® MPOBOAUTH MpoOLIECC OOYyYEHHUS CETH, TECTHPOBATh €€, MCIOJb30BATh CETh
JUISL peIlIeHUs] TOCTAaBICHHON 3a1auM (CTPOUTH MOJEIb CETH).
BJIa/IeTh:

— TexHHKOM NOCTPOEHUS HEWPOHHBIX CETEW JUIA PEIMICHUS PA3TUIHBIX
3a1ay.

OCBOUTH KOMIICTCHIIMH

OIIK-2 (cnocoOHOCTh MpuOOpeTaTh HOBbIE HAYYHBIE U MPO(PECCUOHAIBHbBIE
3HAHMS, UCIOJIb3yd COBPEMEHHbIE OO0pa3oBaTelbHble U HWH(GOPMALUMOHHbBIE
TEXHOJIOTHH)

[TK-5 (ciocoOHOCTh OCYIIECTBIATH IeJICHATIPABICHHBIA MTOUCK WH(OpPMAITUU
O HOBEHIIMX HAyYHBIX M TEXHOJIOTMYECKUX JOCTHKEHUSAX B UH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH "MHTepHeT" U B IPYrUX UCTOYHHUKAX).

3. Mecro aucuuniaudbl B cTtpykrype OII BO

JucuunnuHa «HenpokoMIObOTEPBD» OTHOCHUTCS K BApUATUBHOM YacTH
y4eOHOTo TIUIaHa, u3ydaercs B 8 cemecTpe. B OTHOIIEHMHM TEXHOJIOTHYECKOTO
COAEPKAHUSI OHA JIONOJIHSAET JUCHUIUIMHBL «Teopuss BEPOSTHOCTEN U
MaTeMaTU4YeCKasi CTATUCTUKAY «YHCIIEHHBIE METOIBI» «ANTOopuTMBI Ha Tpadaxy». B
OTHOILIEHMM KJlacca peEelIaeMbIX 3aJady OHa HaXOOUTCS B OJHOM psdy C
JUCLHUIUIMHAMU «JIUCKpeTHast MaTeMaThKay, « [eopus alropuTMoBy.
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JInst u3ydeHuss TUCHUIIINHBL «HelpokoMmmbioTepsy HEOOXOMUMBI 3HAHWSI,
YyMEHUSI W  HaBBIKM, (OpPMHUPYEMBbIC MPEANICCTBYIOMUMHU  JTUCHUIUTMHAMU
«CnenuanbHble METOAbl PEUICHUS AITOPUTMUYECKUX 3anau», «ba3bl HTaHHBIX»,
«SI3BIKM M METOJIbI TPOTPAMMHUPOBAHUS».

4. O06bem qucnuiinHbl «HelipokoMnbIOTEPbD)
4.1. O0beM IMCHUIUIMHBI B 324ETHBIX ¢IMHUIIAX C YKA3aHUEM
aKaJeMH4YecKHX (ACTPOHOMHMYECKHUX) YaCOB U BUAbI Y4eOHOM padoThI

Bunast yueOHol paboThI, Ounas gopma |Ouno-3a0uHasi,  3aoyHas
OO61as TpyA0€MKOCTh B 3a4E€THBIX €MHHIIAX 3
OO6m1ast TpyA0EMKOCTh B 4acax 108
AyIUTOpHBIE 3aHATHS B 4acax, B TOM YHUCJIE: 40
Jlekuun 20
[TpakTHyeckue 3aHsITHS -
JlaGopaTopHblie 3aHITHS 20
CamocTosTenpHas paboTa B 4acax 32
KonTpomnb 36
®opma NpOMEKYTOUHON aTTecTalluu Ok3ameH 8
ceMm.

4.2. O0bemM KOHTAKTHOM padoThl HA 1 o0y4aroierocs

Buapl yueOHBIX 3aHATHI Ounas ¢popma | O4uHO-3a09HAs 3aouHas
Jlexnnu 20

[TpakTHdeckue 3aHITHS 0

JlaGopaTopHblie 3aHITHIT 20

Koncynbranuun 1

3adet/3a4eThl -

DK3aMeH/IK3aMEHBI 0,3

KypcoBbie paboThl -

Bcero 41,3




5.Conepxkanme nucuuivinabl « HelipokoMnboTepb», CTPYKTYPUPOBAHHOE 110

TEMaM (pasne.ﬂaM), C YKa3aHMEM KoJIH4YeCTBa YaCo0B 1 BUAOB 3aHATHH

5.1 TemaTu4yecKuil IVIaH Y4eOHON JUCHMIIUHBI

Hazsanue
TEMBI

paszzerna,

Bcero
3.e/4ac

AyAUTOpHBIE 3aHATUSA

CamocTosTenbpHas

[Tpakt. Jlekm. [Jla6.

OrpannueHue
MAaIIVHbI ®DoH-
Heitmana. Poxnenue n
pa3BUTHE
HEHPOMH(POPMATUKHU

0,66/24

buonornueckuit
HEUpPOH. POpMaIbHBIN
HEMpoH  Makkanoxa-
[Iuttca

0,67/24

PacmiozHaBanue
obpazoB. Ilepcentpon
PoszenOmnarra

0,67/24

OGyuenue
[IepcenTpoHna.
Oo6patHoE
pacmipocTpaHeHHUE
OIHUOKHU

1/36

AcconmaTtuBHas
naMsATh. Cetp
Xondunga

Cocrs3arenbHoe
oOydeHue.
Camoopranusyoommecs
kapTel KoxoHeHa

Cetu I'poccbepra

BeposaTtHocTHBIE
HEUPOHHBIE CeTH.
Mamuna bonpimana

Obnactu
[IPUMEHEHUS
[IEPCIECKTUBBI
pa3BUTHA
HEUPOKOMIIbIOTEPOB

DK3aMeEH

1/36

Hroro:

3/1

20

32
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5.2. Conep:kanue:

Tema 1. Orpanuvyenune mamunbl ®on-Heiimana. PoxneHvne u paszButue
Heiipounpopmatuku.  Orpanmuenue  mamuubl  @Don-Heiimana.  Ilpenen
OBICTPOJICHCTBHSI MOCIEAOBATEBHBIX KOMIBIOTEPOB. JIBa THIa 3a/1a4, pelraeMbIx
YEJIOBEKOM (KaYECTBEHHBIE M KOJUYECTBEHHBIE). PellleHne KauyecTBEHHBIX 3aJad
Mo3roM. Mo3r — HeupoHHas ceTtb. Mcropus pasButus McKyCCTBEHHBIX
Hetiponnsix Cereit (MHC).

Tema 2. buogornyeckuii HeipoH. dDopmanbHbli HEWpoH Makkanoxa-
[lurrca.  buonoruueckuit  HeWipoH:  Mopdosorus,  AIEKTPODU3UOIOTHSA,
dbyHKunoHupoBanue. MojieaupoBanre OUOJIOTHYECKOTO MPoToTUIIA. DOpMaTBHBIM
Helipon Makkanoxa-Ilurrca. Peanuzanus noruueckux QyHKIuN Ha GopMaIbHBIX
Heliponax. CeTb u3 (POpMajIbHBIX HEHPOHOB — YHUBEPCAIbHBINA BBIYUCIHUTEIb.
HanexHblii KOMIOBIOTEp M3 HEHAJEKHBIX dSJEeMEHTOB. Moaudukanus CcBs3ei
dbopmalibHOTO HEWPOHA, MPUHIUIT Xe00a.

Tema 3. Pacno3naBanue o6pa3oB. [lepcentpon Po3en6narra. Pacno3naBanue
oOpazoB, mepcentpoH PozenOnarra. AJTOpuT™M OOyYEHHUS] OJHOCIOWHOTO
nepcentpoHa.  OrpaHudeHdss  MPOCTOro  IepcenTpoHa.  MHOTOCIOHWHBIN
NEPCENTPOH.

Tema 4. O0yuenmne IlepcenTtpona. O0OpaTHoe pactipocTpaHeHHe OIIUOKH.

OO0yuyeHrne MHOTOCJIOWHOIO MEPCENTPOHA C MOMOLIBI0 aNropuTMa 0OpaTHOTrO
pacripocTpaHeHus omuoku. OyHKIUs OMMOKU, MpodsieMa JIOKaTbHOTO MUHUMYyMa.

Tema 5. AccounaTuBHas namaTh. Cerb Xonduiaa. AccoruaTuBHasi NaMsTh
U BO3MOXHOCTH ¢e peanmumzanuun ¢ nomomplo MHC. Cerp  Xomduaa.
DHepreTHueckuil moaxoa K mpoblieMe pacro3HaBaHusi 00pa3oB. PacroznaBanue
3allyMJICHHBIX 00pa30B, EMKOCTh CeTU Xomnduiaa.

Tema 6. CocrazarenbHoe o0y4denne. CaMooOpraHu3ymmuecsi KapTbl
Koxonena. OOyuenune 0e3 yuwrtensd. [IpuHIMI cocTa3aTeNbHOTO OOYYEHUS.
Camoopranusyromuecss  kaptel  KoxoHeHa.  IIpyHIMO ~ TOIIOJIOTMYECKOTO
cooTBeTcTBU. JJunemma mactuaHoctu. CaMooOydeHre HOBBIM KaTErOpHsIM.

Tema 7. CeTru I'poccoepra.

Tema 8. BepositHOcTHBIe HelipoHHbIe ceTH. MammuHa bBoJabumana.
BepostHOCcTHBIE HeEWpoHHbIE ceTh. Mamunnaa bosbiMana, Merox oTkura.
CoBpeMeHHbIe Mosienu HeHpoHOB. ApxutekTypa u tunsl UHC. Metoasl o0yuenus
NHC.

Tema 9. OO0aacTm nNpUMeHeHUs]I M NEPCHEKTHUBBI  PA3BUTHSA
HelipokoMnbIOTepoB. OO01acTM TPUMEHEHUS W  TEPCHEKTUBBI  Pa3BUTHS
HEUPOKOMITBIOTEPOB U HEUPOCETEBBIX AJITOPUTMOB.



6. MeTOIlI/I‘IECKI/Ie MaTepHuaJdabl AJs1 oﬁyqamumxca 10 0CBOCHHIO

AUCUMIVIUHBI «HellpokoMnbIOTEpbI»

6.1. CamocrosiTesqibHast padoTa 00y4arOIMXCs M0 AMCHMILINHE

No Pa3nen (Tema) 3aganue Yacnpll Metoanueckue dopMa KOHTPOJIS
/o AUCHUIINHBI peKOMeHAaluu
110 BBIIIOJIHEHHIO
3aaHus
OrpanuueHue Hanucanue Ucnonp3yiite
MaII1HbI ®oH- pedepata PEKOMEHI0BaHHYIO
1 |Heiimana. Poxxnenue u 2| nutepatypy U YcrHbIi onpoc
pa3BuTHE MHTEPHET
HeliponHdopMaTHKu VCTOYHUKHU
buonornueckuit Ucnomnp3yiite
HelpoH. DopMalbHbIN AHanus PEKOMEHI0BAaHHYIO
2 |meWipon  Makkanoxa- coAepKaHus 2| nmutepatypy u YcrHbIi onpoc
[IurTca y4eOHBIX CAlTOB WHTEPHET
VCTOYHUKU
PacnosnaBanue KomnberotrepHs! Hcnomnp3yiiTe
obpasoB. IlepcenTpoH | i SKCIIEPUMEHT: PEKOMEHI0BaHHYIO
3 |Po3enOnarra Coznanue 4| nutepatypy u TECTUPOBAHUE
MOJENN UHTEPHET
NepCeNnTpOHa VCTOYHUKHU
OO6yuenue Hcnonwayiite
IlepcentpoHa. N3yuenne PEKOMEHI0BAaHHYIO
4 | OOparHoe JUTEPaTyphl, 4| nuTepatypy u KonTponbHas
pacrnpocTpaHEHUE pelieHne 3aaa4 WUHTEPHET
OIUOKHN WCTOYHUKHU
AcconmaTuBHas AHanus Hcnomnp3yiite
MaMSITh. Cetp PEKOMEHIOBAHHYIO
coliepKaHus .
5 |Xon¢unna N 4| nuTepatypy u VYceTHBIT onpoc
CalTOB, U3y4YEHUE
JIUTEpPaTyphl HHTEpHET
patyp VCTOYHUKHU
CocrsaszaTenbHOe Msveaemie Hcnons3yiite
o0y4eHue. i PEKOMEHI0BAaHHYIO .
JUTEPATYPBHI, ITuceMeHHbIN
6 | Camoopranusyromuecs 4| nmurepatypy H
MOJIEJINPOBAaHNE OIIpOC, TECTUPOBAHHE
kapThl KoxoHeHa MUHTEPHET
kapTbl KoxoHeHa
MCTOYHUKHU
Cetu I'poccOepra Ucnons3yiite
€KOMEHI0BaHH
Harncanue p A o .
7 4| nmurepatypy H VYeTHbI onpoc
pedepata
MUHTEPHET
HCTOYHUKHU
BeposiTHOCTHBIE Hcnons3yire
] HEWPOHHBIE CETH. N3yuenune PEKOMEHIOBAaHHYIO [IncemenHbIi
Mamuna bonsiiMana JIATEPATYPBI JIUTEparypy U ompoc
WUHTEPHET




Obnactu
MIPUMEHEHUS u
9 |mepcrneKTUBbI
pa3BUTHUsA
HEUPOKOMIIBIOTEPOB

N3yuenue
JUTEPaTyphl,
pabora ¢
HEUPOHHOM
CHCTEMO

HCTOYHHUKHU
Hcnonp3yiiTe
m NunuBuyanbHO
PEKOMEHIOBAaHHYIO
e cobecenoBanue,
4| nuTepatypy u
MPOBEPKA JOMAITHUX
WHTEPHET N
3aaHui
HCTOYHUKHU

6.2. TemaTuka u 3a1aHus 1J11 JIA0OPATOPHBIX 3AHATHI

Ne Tema 3apanus 1 1a00paTOPHBIX
n/n pador
1 Pacno3naBanue 00pa3oB.

[TepcenTpon Po3zen6

JlaTTa

Pacnio3naBanue 00pazos,
nepcenTpoH Po3enOnarra.
AnropuT™M 00y4eHHS OJJTHOCIOHHOTO
nepcentpoHa. OrpaHn4eHUs
MPOCTOT0 MEPCENTPOHA.
MHOrOCIOMHBIN EPCENTPOH.

2 O6yuenmue IlepcenTpoHa. | Ogyyenre MHOTOCIOHHOTO
O6parnoe PaclpoCTPaHCHUC | repcenTpoHa € MTOMOILBIO
OLIMOKH ajropuT™Ma 00paTHOTO
pacrpoCTpaHeHHUs OITUOKH.
@OyHKMs OMUOKH, TpodIemMa
JIOKaJIbHOTO MUHUMYMaA.
3 AccornmatuBHas namste. Ceth | OO0yueHue MHOT'OCJIOMHOTO
Xondunga nepcenTpoHa C MIOMOILBIO
anropuTMa o0paTHOro
pacrpocTpaHeHuUs OIIUOKH.
OyHkuus ~ owuMOKW,  mpobiieMa
JIOKaJIbHOTO MUHUMYMaA.
4 CoctsisarensHoe  00y4eHHE. | OGyuenue 6e3 yuuress. [IpHHIHIT
Camoopranuzyromuecs KapThl | cocTsa3aTEIbHOTO 00yUYCHUS.
KoxoneHna

CamoopraHu3yromumecs KapTsl
Koxonena. [IpuHumn
TOTNOJIOTUYECKOTO COOTBETCTBUSI.
JlnieMMa 11acTUYHOCTH.
Cam000y4yeHre HOBBIM KaTerOpHsIM.

7. IlepeyeHb OCHOBHOM U JONOJHUTEIbHON JIUTEPATYPbl, HEOOXOAUMOM 1JIA
0CBOCHUSA TUCHMILIMHBI «HelpokoMNbOTEPHD)
a) OcHosHas tumepamypa

1. Tapko, M. C. HeillpoKOMIBIOTEPHBIE CUCTEMBI :
Tapkos. - M. : UHTYUT : BUHOM.JI3 , 2006. - 142 c.
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UH(GOPMAIIMOHHBIX TEXHOJOTHH). - bubnuorp.: ¢. 139-140.

0) 1OMOJIHUTEILHAS JIATEPATypa:

2. bapckuii, Apkannii beHnnonosud. HelWpoHHBIE ceTH: paclio3HaBaHHUE,
yrIpasjieHue, NpuHATHE pemieHuit / bapckuit, Apkanuii benunonosud. - M. :
®dunanchl U cratuctuka, 2007. - 176 c. - (Cepus "llpuxnagasie
uHbopMaImoHHsle TexHosoruun"). - bubmuorp.: c¢. 170-173.

3. I'pun, H. buonorus.B 3-x 1. : [lep.c anrn. T.2 / H. I'pun, Y. Craryrt, /.
Teiinop ; Ilox pen.P.Conepa. - M. : Mup, 1990. - 325c.

4. PyrtkoBckas, /I. HelpoHHbIE CeTH, TEHETUYECKUE AITOPUTMbI U HEYETKHUE
cucrembl / JI. PytkoBckas, M. Ilununbckuii, JI. PyrkoBckuit ; Ilep. ¢
nonbek. M. JI. Pynunackoro. - M. : ['opsauas muaus-Tenexkom, 2004. - 452 c. :
ui. - bubnuorp. B koHiie raas. - [IpeaM. ykas.: c. 381-383.

5. Slcuunxkuii, JI. H.  BBeneHue B HCKYCCTBEHHBIN MHTEIUICKT : Y4eb.mocodue
I cTyA. BeIcHI. y4eO. 3aBeacHuit / JI. H. ScHunkwmii. - M. : Akagemus,
2005. - 176 c¢. - (Beicmee mnpodeccHoHaIbHOE OOpa3oBaHUE). -
(Mudopmartuka 1 BeIUMCIUTENbHAS TEXHUKA). - bubmuorp.: c. 170-172.

6. SxwseBa, I'. . Hederkne MHOXXeCTBa U HEMPOHHBIC CETH : yueb. mocoodue /
I'. O. Sxwsgea. - M. : UHTYUT : BUHOM.JI3, 2006. - 316 c. : un. -
(OcHoBBI HH(POPMAIIMOHHBIX TEXHOJIOTHH). - bubmauorp.: ¢. 315.

7. Uybykoma, . A. Data Mining : yue6. nocooue / . A. UyOykoBa. - M. :
MHTYUT : BUHOM.JI3 , 2006. - 382 c. : ui. - (OcHOBBI HHPOPMALTUOHHBIX
TeXHoJIoTHi). - bubmmorp.: ¢. 375-382.

8. Ilepeyensb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHMS TUCIUILJINHBI

1. bubnuotexa KI'VY http://library.ksu.edu.ru/
2.Hammonanenselit oTkpbIThd yHUBEepcuTeT MHTYUT (Www.intuit.ru)

DJIEKTPOHHBIE OUOIUOTEYHBIE CUCTEMBI:

3. OBC «Jlanb»

4. ObC «YHuBepcuterckas 6udnrorexa online»
5. 9BC «Znaniumy

9. OnMcanue MaTepPUAJTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIs1
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE

JIns mpoBeneHUS 3aHATUH 10 JUCIUIUIMHE HEOOXOIUM KOMITHIOTEPHBIN
kiacc. HeoOxonumoe mporpaMmmMHoe 00eCTieUeHHE:
- makeT Statistica Neural Networks;
- maket Neural Network wizard.


http://library.ksu.edu.ru/

Hpuiaoxkenne k PII/I

IlpakTHyeckasi NOAr0TOBKA

Kog, HanmenoBanue Yucno 4acoB JTUCHUTUTMHBI/ TIPAKTHKH,
HalpaBJIeHUE, JTUCLUIUIMHBI/TIPAKTUKY | pealiu3yeMble B (opMe PaKTUUECKONW OJrOTOBKU
HaIpaBJIEHHOCTh
01.03.02 Heiipocetn Cemectp 4
IIpuknannas Beero
MaTeMaTHKa U Tlek IIp J1a6
uHpOpMaTHKa,
[Ipuknagnas 20 20
MaTeMaTHuKa u
nHpopMaTrka
Kon WNupukatop Copnepxanue 3amaHus Ha | Yuciio 4acoB MpPaKTHUECKON
KOMIIETEHIIMH | KOMIIETEHIIUU | IPAKTHYECKYIO OJITOTOBKH
[OJITOTOBKY 1o
BbIOpaHHOMY Buny | Becero | Jlexk | Ilp | Jlab
JIESITEIIbBHOCTH
OIIK-2 - PacnoznaBanue 00pazos, 10 10
nepcentpon PosenOnarra.
Anroputm o0y4yeHus
OJHOCJIOMHOTO
HepCenTPOHA.
[1K-5 - OO0y4eHre MHOTOCIOWHOTO 10 10
IIEPCENTPOHA C IOMOIIBIO
ajaropuTMa oOpaTHOTO
pacrnpocTpaHEHUs
OIMOKH.
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