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PABOYASI TIPOTPAMMA YYEBHOM JUCIIUATIJIMHBI

«HEMPOHHBIE CETH»
Hamnpagienue noAroToBKu: 09.04.04 IIporpamMMHast UH)XXEHEPHUS
Marucrepckas nporpamma: [TporpamMHas UHXKEHEpHs
O6pa3oBaTenbHas mporpamMma: aKaJeMu4yeckas Marucrparypa
Kpamudukarus: MAarucTp
®opma o0y4ueHusL: OYHasl, 0YHO-3a09HAasl, 3a09Has

HY)KHOE IIOAYEPKHYTh

Honenk 2020




[MporpaMma  cocTaBieHa Ha  OCHOBaHMM  @elepalbHOTO  TOCYAApCTBEHHOTO
obpasoBare/bHOro craHgapra Beicmero obpasosanus (PI'OC BO) wampaBieHus MOATOTOBKH
09.04.04 TIporpamMHas HHXeHepHs, YTBEP)KAEHHOro mpuKasoM MuHHCTepcTBa 00pasoBaHus U
nayku Poccuiickoit ®@enepauuu ot «19» centsbps 2017 r. Ne 932;

[lopsinka opraHu3amuu y4eGHOTO mpomecca B 00pa3oOBaTENbHBIX OPraHM3alMsX —BBICLIETO
npodeccuonansHoro obpasosanus Jorenxoit HapoaHo# Pecry6mviku, yTBEp)KAEHHOTO MPUKa30M
Munucrepcrsa o6paszosanust u Hayku JJTHP Ne 1171 ot «10» Hos6ps 2017 1.;

yueBHOTO ITaHa X OCHOBHOM 00pa3oBaTeabHON IporpaMMel [IporpaMMHas HHKEHEPHS,
Hanpasnenust moarorosku 09.04.04 TlporpavMmuas HEXeHepus, paspaborannerx B ['OY BIIO
«JloHeKuit HAIMOHAIBHBIN YHUBEPCUTET).

PaspaboTunk:
JloueHT Kadenpsl IPUKIaTHON MEXaHUKH %

¥ KOMITBIOTEPHBIX TEXHOJIOTUH H.C. Bornapenko

[IporpaMma y4eOHOM IMCIMIUIMHBI YTBEpXK/JIEHa HA 3acelaHUM KaeIphl IPHKIAIHOH
MEXaHHKH U KOMIIBIOTEPHBIX TEXHOJIOTHH

ITpotokon Ne 11 ot «02» ampess 2020 . ;@
3aBemyromuii kadeapoi g/\«/\/;; - A.C.Tonbuer

[porpamma yueOHOW JHCIMIUIHEI 000peHa y4eOHO-METOIWYECKOH KOMHCCHER
(haxyspTeTa MATEMATHKU U HHPOPMAIMOHHBIX TEXHOIOTHH
ITpotoxox Ne 8 ot «15» ampenst 2020 r.

7
IIpencenarens yaeGHO-METOIUUECKOH W
KOMHECCHH (haKyIbTera JLW. CensixoBa




1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

3

YueOnass mucruiuimHa «HeWpoHHBIE CEeTH» OTHOCHTCS K IUKIY JIUCIUIUIMHBI (MOIYIH),

BapI/IaTI/IBHaH qacCThb, O0s3aTenbHbIE JAUCHUITIIMHBI.

Hucuunnmua «HeliponHble cetw» sBisgercss OcHOBOM g HaydHo-mcciienoBarenbckou

paboThI

00s13aTEIbHBIM JJIS1 CIIELMAIMCTOB B OOJIACTH MIPOrPAMMHON HHKEHEPHH.
CopnepxaHue AUCUUIUIMHBI SIBJISETCS JOIMUYECKUM IPOJOJDKEHUEM COJAEP)KaHUS JUCLUIUIMH

OakanaBpuara:

— «lIporpammupoBanuey;
— «MeTtoapl MaTEMaTHYECKOTO MOJICTTUPOBAHUSY;

— «Ananus JaHHBIX»

3

— «lIpoexTupoBanue U apXUTEKTypa IPOrPAMMHBIX CHCTEM»;
— «YnpaBieHUE NPOrpaMMHBIMU IPOEKTAMU».
U GOpMHpPYET OCHOBY JUIS U3YUEHUS TUCIHUIUINHEI «Pacro3naBanne o0pa3oBy.

2.  CTPYKTYPA JUCHHUIIJIMHBI

(H1P). IlosToMy YyCBOGHHME OCHOB HCKYCCTBEHHBIX HEHPOHHBIX CETEH SIBISETCS

Xapaxmepucmuka yueonHoll OucCYUnIUHb

HanpaBneHHe IIOATrOTOBKH

09.04.04 TIporpaMMHasi HH)KCHEPHUS

Marucrepckas nporpamMmma

IIporpammHast HHKEHEpHUsI

OO6pa3oBarenbHasl mporpaMmma

AKaJICMHUYCCKaAsA Marucrparypa

Kpanudukanms

Marucrp

KomnuectBo COACPIKATCIIbHBIX MO,Hy.]'ICﬁ

2

Jucuurmna 6a30Boii / BapuaTHBHOMN 4acTh
00pa30BaTeIbHONW IPOTrPaAMMBI

BapuaTuBHas yacts,
00s13aTeNbHbIE TUCIUILINHBI

®opmel koHTpost (MK, sk3ameH, 3a4er)

1 MOAyIbHBIH KOHTPOJIb, IK3aMEH B 1 cemecTpe

TMokasaten ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHUs

KonnuecTBo 3a4eTHBIX €AMHUIL (KPETUTOB) 6
I'on moaroToBku 1
Cemectp 1

KonuuecTBo yacoB 216
- IEKIIMOHHBIX 36
- IPAKTUICCKUX, CCMHHAPCKUX —
- 1a00paTOPHBIX 36

- CaMOCTOSITEIILHOM pabOTHI 144
B T.4. UHAMBHUAYAJIbHOE 33/1aHHE —
HenenpHoe KOIMYIECTBO YacoB, 12
B T.4. QyTUTOPHBIX 4

Ileau u 3axaun

Henu:

3.  OIHNCAHHME JNCHUIIJIMHBI

— O3HaKOMJIEHHE ¢ coBpeMeHHbIMU Moaensimu MHC;
— OCBOEHHE CIOCO00B 00YyUeHUSI HEUPOHHBIX CETEH.

3aoauu:

— wu3ydenue crnocobos knaccupuxarmu MHC;




paccMmoTpenue pa3innunbix Moaeneit MHC;

n3ydenue napaaurm ooyuenus MHC: obydenue ¢ yuutenem, 6€3 yauTens;
o3HaKomJIeHHe ¢ anroputMamu paboter UHC;

paccmotpenue crioco6os npumeHenust MHC nms perenus npakTHYecKux 3a1ad.

TpeGoBanus Kk pe3yabraramM 0CBOeHHMS AMcHMIIMHBI. [Ipouecc m3ydeHHs ITUCHUILUIMHBI
«HeliponHbsle ceTn» HampaBieH Ha (POPMUPOBAHHE 3JIEMEHTOB CIEAYIOLUIMX KOMIETEHIMH B
cootBercTBUU ¢ PI'OC BO P® nanpasnenus noaroroBku 09.04.04 IlporpammHas uHX’eHepus U
OCHOBHOM  00pa3oBaTeilbHOH  IMpOrpaMMbl  BBICIIEr0  NPO(ECCHOHAIBHOrO  00pa3oBaHUs
HarnpaBieHusi noarotoBku 09.04.04 Ilporpammuas wuHXeHepus (Marucrepckas Iporpamma:
[IporpaMmHas HHKEHEpUsl):

oowenpogpeccuonanvuvix (OIIK):

— OIIK-1 — cnocobeH caMOCTOSTENbHO IpUOOpeTaTh, pa3BUBATh U  IPUMEHSTH
MaTeMaTHYeCKUe, €CTECTBEHHOHAYyYHble, COLMAIbHO-3KOHOMUYECKME U MpO(hecCHOHAIbHbIE
3HaHMS Ul PELIEHUS HECTAaHAAPTHBIX 3a/ay, B TOM YMCJIE B HOBOW WJIM HE3HAKOMOW cCpele U B
MEXUCLUIUIMHAPHOM KOHTEKCTE;

— OIIK-2 — criocobeH pa3pabaThiBaTh OPUTHHAIBHBIC AITOPUTMBI M TPOrPaMMHBIE CPEJICTBA,
B TOM YHCJIE C HCIOJIb30BAHUEM COBPEMEHHBIX WHTEIUIEKTYyaJIbHbIX TEXHOJIOTUH, JUIsl PELIeHUs
npodecCHOHATBHBIX 3a1a4;

— OIIK-4 — crnocoOeH NMPUMEHSATh Ha TMPaKTHKE HOBBIE HAyYHBbIE NPUHIUIBI U METOJBI
HCCIICIOBaHUM;

— OIIK-6 — cnocobeH CcaMOCTOSTENPHO NPHOOpETaTh C IMOMOIIBI0 HWH(GOPMAIMOHHBIX
TEXHOJIOTHIl M UCII0JIb30BATh B IPAKTUYECKON JEATENIbHOCTH HOBBIE 3HAHUSI U YMEHMUSI, B TOM YHCIIE
B HOBBIX 00JIACTSIX 3HAHUM, HEMOCPEACTBEHHO HE CBA3AHHBIX CO CHEepoil NesTeIbHOCTH;

— OIIK-7 — cnoco0eH NpUMEHATh NPHU pPELIEHUH NPOo(EeCCHOHATIBHBIX 3a/ad METOIbl U
CpeACTBa TMONyYEHHs, XpAaHEHHs, TIepepaboTKH M TPAHCIAIUN HH(POpPMAIMK TOCPEICTBOM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOIUH, B TOM YHCJIE, B INI00AIBHBIX KOMIIBIOTEPHBIX CETSX;

npogheccuonanvnuix (I1K):

— [IK-3 — 3HaHME METOJOB ONTUMH3ALMU U YMEHHEM NPUMEHSTh MX MPU PEIICHUU 3ajad
npodeccuoHaIbHOM 1eTeNTbHOCTH;

— IIK-4 — BnajneHue CyIIECTBYIOIIMMU METOJaMU U aNrOpUTMaMU peIlleHus 3aaay
pacrno3HaBaHUs U 00paOOTKU JaHHBIX;

— [IK-7 — cnoco0HOCTh MPOEKTUPOBATh pacipeieiéHHble UH()OPMAIIMOHHBIE CUCTEMBI, UX
KOMIIOHEHTBI U ITIPOTOKOJIbI UX B3aUMOJIEHCTBHS;

— [IK-8 — criocoOHOCTh MPOEKTUPOBATh CHUCTEMBI C MapalIeIbHOW 00paOOTKOM JaHHBIX U
BBICOKOITPOU3BOIUTENIbHBIE CUCTEMBI, U UX KOMIIOHEHTHI,

— [IK-14 — BnajgeHWe HaBBIKAMH MPOrpaMMHOI pealu3allud CHUCTEM C HapaieIbHON
00paboTKOI TaHHBIX U BBICOKOTPOU3BOAUTEIbHBIX CUCTEM;

— [IK-21 — BiajieHuWe HaBBIKAMU Pa3pabOTKH MPOrpaMMHOr0 oOecledeHus Ui CO3JaHus
TPEXMEPHBIX U300pAKEHUI.

B pesyabTare nzy4eHus y4eOHON JUCHHUIVIMHBI CTYACHT J0JIKEeH

3uamo:

— 0Oasoseie nouaTus MHC;

— cnoco6sI kmaccudukanun MHC;

— coBpemenHsle Mogenn MHC;

— TIOCTAaHOBKY 33/1a4M Paclio3HaBaHUS,

— anroputmbl o0yuenuss MUHC c yuurenewm, 0e3 yuurens;

— cnocoObl MPUMEHEHHsI HEHPOHHBIX ceTell U1t 00paboTKM MHPOPMALMU U PacliO3HABAHUS
00pa3oB.



Ymemos:

Bnaoemo:

HEHpOCeTeBO 00pabOTKH

4.

pemaTh 3a1aud 00y4eHHs HEHPOHHBIX CeTel pa3IMYHON CTPYKTYPHI;
npuMeHATh paznuunble Moaenu MHC npu periennu 3ai1ad pacro3HaBaHus 00pa3oB;
pa3pabaTbIBaTh IPOrpaMMHBIE peaIu3allui HEMPOHHBIX CETEH.

HaBbIKaMHU MOACIIUPOBAHUA HeﬁpOHHBIX ceTeﬁ;
TEXHOJOTHUAMU IMPUMCEHCHUA MATCMATHYCCKUX MCETOAOB H IIPAKTUYCCKUMH HaBbIKaMU

00IBIINX 00BEMOB IIPOCTPAaHCTBCHHO-BPEMCHHBIX JaHHBIX.

COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPI'AHU3AIIUN YYEBHOTI'O

MPOLIECCA

IMopsinkoBbIid HOMEP U

Kpartkoe conep:kaHue TeMbl

TeMa
1 2
Coaep:xarejbHbIH MOAYJIb 1
«BBeeHNEe B TEOPHIO HCKYCCTBEHHBIX HEHPOHHBIX ceTei»
Tema 1. Bsenmenue  Blbuonmorunueckass monens HedipoHa. Mogenr Mak-Kamnoka — Ilutrca.

HeﬁpOHHBIe CCTU

Moenp HCKYCCTBEHHOTO HelipoHa. [Ipumep UCKyCCTBEHHOIO HEMpPOHa

Tema 2. Kiaccudukammsi
HEHPOHHBIX CETEN

Krnaccuukanus MCKYCCTBEHHBIX HEHPOHHBIX CETe B 3aBUCHMMOCTH OT
Hamuuust  oOpatHbIX  cBs3eil.  Kmaccudukanms — MCKYCCTBEHHBIX
HEHPOHHBIX ceTeld no Tomonoruv. CBOKCTBA M 3alayd MCKYCCTBEHHBIX
HEUPOHHBIX CETEN

Tema 3. 3anmaualllocTanoBKa 3a1a4n pacrio3HaBanus. [Ipumep 3agaun kiaccuuranum
pacro3HaBaHUs u

NIMHElHas MalluHa

Tema 4. [Ipo6nemalPeanu3anus Joruyeckux QyHKuui. PemeHue 1eMOHCTPAIMOHHOTO

JIMHENHOH Pa3feIuMOCTH

npuMepa

Conep:xareJbHbIA MOIYJIb 2

«Mopgesu MCKYCCTBEHHbIX HEPOHHBIX ceTeil»

Tema 5.
PoszenOiarra

IlepcenTpoH

Obmee onucanue. Ilapagurmel oOy4yeHHs. AJNTOpUTM  0OydeHUS
nepcentpoHa. Peanuzamus  anroputmMa oOyueHHUsT MEpCENTpPOHa ¢
yuuTeneM. YTIpoILeHHe alropuTMa

Tema 6. OmHOCIONWHBIH
MepcenTpoH

[locranoBka 3amaun oOyueHus. OOmias cxema oOyueHus. [Ipumep
o0ydeHus

Tema 7. MHOTOCIIOMHEBIN
[epCENTPOH

O61ee onrcanue. OOydyeHrne MHOTOCIOMHOIO IepCenTpoHa

Tema 8. 3BE3 bl

OOyuenue Bxo1HOMU 3Be3/1bl. OOyueHHe BBIXOIHON 3BE3/1bI

['poccOepra




TemaTnueckuii mian

KoanyecTBo 4acosB

OuHas ¢popma 00yueHust

3aounasi popma oOyueHnust

B T.U. B T.U.
Ha3Banus comep:kaTebHbIX ol 2% |5 o | 2% |3
o ° ! = = < o = o B <lE <
MopyJieii u Tem 5 | S| 8| &|Es8 s £ 5| E| 8| &g g5 5
Q| E|E|le|13¢g|8¢g gl 2|l 2| el8gae
7 = < = = M 7 = < = =
5 = S| 5 &7 9 ) E | &l|lo 98 9
= 2 o | & ®|E w = o o |0 ®E W
Elg|z°E" AR A
El 8|S = =l 8|8 |E
Tema 1. Bregenue B HelpOHHBIE 18 a4l _ 1| 4 10 | = | = | = | = | = | = | =
CeTH
Tell/[a 2. Ifnaccn(bm(auml 8 lal - lal1wol |- _|_1]_]-
HEHPOHHBIX ceTel
Tema 3; 3ajaya pacro3HaBaHUS 18 4 B 4 10 I e e e A R B
Y JIMHEIHAs MalInHa
Tema 4. Ilpobnema snHEHHON 14 2| _ | 2 10 | - | = | = | = | = | = | =
pa3nenuMoCTH
Hmozo no codeprcamenvromy 68 | 14| — |14 20 | = | = | - | - | = | = | =
mooyno 1
Tema 5. [Tepcentpon 12 ) 8 I R R I R R
Pozenbnarra
Tema 6. OHOCTTONMHBIN 12 ol _ | o 8 I e Y R R
nepcenTpoH
Tema 7. MHOTOCIOWHBIN 12 2 . 2 8 [ I A I R A B
MepCenTPOH
Tema 8. 3B€311b1 ['poccOepra 12121 _-12 8 SR (R I R R R
Tema 9. § VAJ'Il“OpI/ITM 12 ol _ | 2 8 I U R R R R
k-6mmkaiimx cocemeit
Tema 10. O6yuenune Xe006a 12 | 2 | — | 2 8 - |-l -l =1 =-1=1=
Tellaa 1. PagnannHbie 14 2o | _ | 2 10| - | | = - -1_]Z
HEHPOHHBIE CETH
Tema 12.  Heiiponnaa  ceTp 14 12112110l -|-_-|_-1_-1]_-1¢.-
Koxonena
Tema 13.  HeliponHas  cetb 1421 -2l _1_|_1]_-]:
Xondunaa
Tema 14. JIByHarpaBieHHas 16 | 2| 12112 |11 =2121Z
accoIlMaTUBHAS MMaMsITh
Tema 15.  HeiljponHas  ceThb 18 2| _ | 2 1 | | - |- |- _1_
X3MMUHTa
Y71 0
MO0 NO COOEPHCAMENLHOMY | 1 /o | on | _ | oo 102 | — | _ | _ | _ | = | _ | _
Mmooynio 2
Bcezo uacos no mooynio 216 |36 | — |36 |144 | - | - | - | = | = | = | -




5. METOAUYECKHUE PEKOMEHJIALUU AJISA TIPOBEJEHUSA .
JEKIHUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHbBIX 3AHATHUU

TeMbl JIEKIIHOHHBIX 3aHATHH

o Ha3zeanue memoi Konuuecmeo
n/n uacoe

1 |Benenwue B HelfpoHHEIE cETH 4

2 [Knaccudukanus HEHPOHHBIX CETEH 4

3 [3amaua pacrmo3HaBaHWS U JIMHCHHAS MaIlIHA 4

4 |[IpoGmema TUHEHHOMN pa3AeIUMOCTH 2

5 [[lepcentpon Po3zenbnarra 2

6 |OxHOCIIONHBIN IEpCeNTPOH 2

7 [MuorocnoiiusIit MEPCENTPOH 2

8 [3B&3mbI I'poccbepra 2

9 |Aaropurwm K-Ommkaiiimux cocezeit 2

10 |O06yuenue Xeb0a 2

11 |PagmanbpHbIC HEHPOHHBIC CETH 2

12 |Heiiponnas cetb Koxonena 2

13 |Heiiponnas cetp Xomnduiaa 2

14 |/IBynanpaBieHHas accolliaTUBHAasI MaMsITh 2

15 |Heiiponnas cetb XaMMHUHTa 2
BCEI'O 36

TeMbl J1a00pPaTOPHBIX 3aHATHI
o Hazeanue memut Konuuecmeo
n/n yacoe

1 |Pacuér mapameTpoB HCKYCCTBEHHBIX HEHPOHHEIX ceTel 4

2 |BemonHeHue Ki1accupUKaMi HEHPOHHBIX ceTel 4

3 |Pemenue 3aaun pacrio3HaBaHUS 4

4  |Pemienue mpoOyeMbl JIMHEHHON pa3eIuMOCTH 2

5 [[Ipumep oOyuenus nepcentpoHa Po3zenOmarra 2

6 |OOydeHne 0THOCIIOIHOTO MEPCENTPOHA O3 YUUTEIs 2

7 |O6y4eHne MHOTOCIORHOTO EPCENTPOHA 2

8 [Bxomnas u BeIxoHAs 3BE31bI [ poccOepra 2

9 [Peanuzanus anropur™a K-Omkaiimx coceneit 2

10 [[Ilpumenenne cuHamca Xeb0a 2

11 [Annmpoxcumanusi yHKIHMNA ¢ TOMOIIbIO padaIbHBIX HEHPOHHBIX CeTel 2

12 |OGyuenue cetu Koxonena 2

13 [Pacuér BecoB cetu Xondunga 2

14 |[Tpumep ucnonb30BaHUs ABYHAIIPABICHHON acCOIMATUBHOM MaMsTH 2

15 |OGyuenue cetu XoMMHUHTA 2
BCEI'O 36




6. METOAWMYECKHUE PEKOMEHJIAIIUHA 11O OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opraﬂmaunﬂ CaMOCTOATEIbHOIM paﬁ()TLI CTYACHTOB

o Ha3zeanue memoi Konuuecmeo
n/n uacoe

1 |Benenwue B HelfpoHHEIE cETH 10

2 [Knaccudukanus HEHPOHHBIX CETEH 10

3 [3Bamaua pacrio3naBaHMs M TMHEHHAs MalIuHA 10

4 |[IpoGmema TUHEHHOMN pa3AeIUMOCTH 10

5 [[lepcentpon Po3zenbnarra 8

6 |OxHOCIIONHBIN IEpCeNTPOH 8

7 [MuorocnoiiusIit MEPCENTPOH 8

8 [3B&3mbI I'poccbepra 8

9 |Aaropurwm K-Ommkaiiimux cocezeit 8

10 |O06yuenue Xeb0a 8

11 |PagmanbpHbIC HEHPOHHBIC CETH 10

12 |Heiiponnas cetb Koxonena 10

13 |Heiiponnas cetp Xomnduiaa 10

14 |/IBynanpaBieHHas acCOLlMaTUBHAs MaMsTh 12

15 [Heiliponnas cetb X3MMHHTa 14
BCEI'O 144

7. NHIVUBUIYAJBHBIE 3A TAHUSI
NuauBuayanbHas padora Ne 1
PACYET MAPAMETPOB UCKYCCTBEHHBIX HEMPOHHBIX CETEN

Hean: hopmupoBaHUe y CTYICHTOB YMEHHUSI ONPEICIISITh BECa HCKYCCTBEHHBIX HEHPOHHBIX
ceTel.

3aganus:

1. HeiipoH j monaydaet BXOJHOM CHTHAI OT YETHIPEX APYTHX HEHPOHOB, YPOBHH BO3OYKIACHHS
KOTOPBIX PAaBHBI X{, X5, X3, X4. COOTBETCTByIOLIME BECa CBA3EH 3TOr0 HEMPOHA paBHBI W, Ws,
W3, W,. BeraucinTe BbIXOAHOE 3HaYEeHHE HEHPOHA | JUIS TAKUX BAPUAHTOB (DYHKIIUH aKTHBAIINH:

a) JIMHEWHOU npu K, paBHOM HOMEpY BapHaHTa CTY/ICHTA,

0) moporosoii, B kotopoit 0 = 0;

B) OMIOJISIPHON CUTMOUAAIBLHOM.

Hcxonublie nannele s BapuantoB 1-10 nmpusenens B Tadu. 1.1.

2. Co3pmaiiTe MCKYCCTBEHHBI HEHpPOH, 3a/a4a KOTOPOTO — PEIINTh, MITH JIM CTYACHTY Ha
napy. IIpu 3TOM JOJIKHBI BBIIIOJIHATHCS YCIIOBUS;

— MHUHUMAaJIbHOE YHCIIO BXOJOB HEMpoHa — 5;



9

— ¢ynkuus akrnsaunn — F(y)=sgn(y), npuuém BeIXOmHOI curHam 1 cooTBETCTBYET

MOCEIICHUIO TIaphbl.
Hapucyiite cxeMy COCTaBIISIIOIUX JaHHOIO HEHPOHA.

Ta6nuua 1.1 — Jlanuble mu1s 3agadus 1

Bapuant X1 Xo X3 Xy W W, W3 W,
1 10 -20 4 -2 0,8 0,2 -1 -0,9
2 -15 -10 -1 4 0,95 -0,2 -0,6 -0,25
3 9 18 8 20 0,75 0,35 0,2 -1
4 -7 10 =17 5 0,85 -0,85 0,9 0,2
5 =17 13 =12 5 -0,05 | 0,25 | -0,15 -0,6
6 17 -9 -18 -15 -0,85 | 0,75 | -0,05 -0,4
7 -3 -8 2 -9 -0,7 0,8 0,1 -0,55
8 -11 20 17 -3 0,35 0,95 0,65 -0,65
9 13 4 -11 -1 -1 0,7 0,2 -0,55

10 15 -14 3 -19 0,95 0,2 -0,35 0,95

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

Bxomnbie u BeIxonHbIe 383161 [ poccOepra.
OOyueHue Ha OCHOBE MTAMSITH.

[TpaBuio Gimkaiiiero cocena.

AnroputMm KNN (anroputm k-6rmmkaimmx coceneit).
Cunaric Xe66a.ITpaBuiio o0y4denns Xe00a.
PanuanbHble HEUPOHHBIE CETH.

Heiponnas cers KoxoHena.

Heiiponnas cets Xonduaa.

JIByHarpaBiieHHasi aCCOLMATUBHAS MTaMSITh.
Heiiponnas cets XoMMUHTa.

Com~Noon~wNE

[EEN

9. OBPA3EL MOAYJIBHOI'O KOHTPOJIsA

roy BIO IOHEIKUA HAIIMOHAJIbHBI YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu: 09.04.04 Ilpocpammnasn unsicenepus
Mazeucmepckas npoepamma: Ilpozpammnasn unsicenepusn
IIpoepamma noocomosxu: akademuueckan mazucmpamypa
Cemecmp: 1

Yuebnas oucyuniuna: Heuponnvie cemu

MOAYJBbHASA KOHTPOJIBHASA PABOTA

BAPUAHT Nel

UYro BKIIOYAET B ce0s OMoNornuecKkuii HelHpoH?

Yo Takoe NCKYCCTBEHHBIN HEHPOH?
Uro BKITIOYAET B ceOst MaTeMaTHYeCKasi MOJIENIb HCKYCCTBEHHOTO HepoHa?
Kakue ¢pyHKINM aKTHUBalMU BBl 3HaeTe?

okrwdPE

U3 yero coctout hopManbHbIi HEHPOH cornacHo Moaenu Mak-Kamnoka — [Iutrca?



10

VYTBepKIeHO Ha 3aceqaHud Kadeapbl MPUKIATHON MEXaHUKH M KOMITBIOTEPHBIX TEXHOJIOTHH,

poToKoJ Ne OT « » 20 I.
3aBenyrommii kKageapoit A.C. T'onbiieB
[IpenonaBarens H.C. bonnapenko

NRPRPRRPRRPRRRRERRE
QWO ~NOOUTAWN

PO NoO~WNE

KpnTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJIA

Homep 3a0anusn Konuuecmeo 6annoe
1

2

3

4

5

Bcezo 20

R R B R

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuttecxue B60ONPOCHL K IK3AMERY

Moguenb popmansHOro Heiipona Mak-Kamioka — [Tutrca.

Mopenb HCKyCCTBEHHOTO HEMpOHA. [IoHATHE NCKYCCTBEHHON HEHPOHHOU CETH.
Knaccugukaius HCKyCCTBEHHBIX HEHPOHHBIX CETEH.

CBolicTBa UCKYCCTBEHHBIX HEHPOHHBIX ceTeH. 3a1aun, peliaeMble TAKUMHU CETSIMHU.
ITocraHOBKa 3a/1a4M pacriO3HaBaHUS.

[Tpobnema MMHEHHON pa3eIMMOCTH TPH peATU3AINH JOTHUECKUX (QYHKIIHH.
[Tepcentpon Po3zen6narra.

[Tapagurmsl 0O0yueHus: HEHPOHHBIX CETEH.

OnHOCIONHBIN IEPCENTPOH.

MHOroca0iHBIN NEPCENTPOH.

Bxonnble u BeIxoHbIe 3BE3/161 [ poccoepra.

OOyueHne Ha OCHOBE TTaMSTH.

[TpaBuiio Girkaniero cocena.

. Anroputm KNN (anroputm K-Onmxaimmx coceneit).

Cunanc Xe606a.IIpaBuiio o0yuenus Xe66a.

. PagmanbHble HEMPOHHBIE CETH.

Heliponnas cetb KoxoHeHa.

. Heiiponnas cerp Xongumnna.
. JIByHampaBJIeHHasl aCCOLIMAaTUBHAs NIaMSATh.
. Heliponnas cetp XoMMuHra.
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Oopasey dunema

IOV BIIO «IOHELIKUM HAITMOHAJIbHBIM YHUBEPCUTET»
®daxynpTeT MaTeMaTHUKU 1 UHPOPMAIIMOHHBIX TEXHOJIOTUN
OV — Maructp
Hamnpasnenue noarorosku — 09.04.04 «IIporpamMmHast HHXKEHEPHS
Cemectp 1
VYyebnas nucuurummHa «HelipoHHBIE ceTH»
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. TlIpaBuio 6mmxaiiiiero cocena, Kiaccu(ukarop Ha OCHOBE K-OJvKalImX coceseit.
2. Mopnens Makkawioka — [Turrca.

yTBCp)KHCHO Ha 3ac€aaHnun Ka@eapm npmmaaﬂoﬁ MCEXaHUKHU U KOMIIBIOTCPHBIX TEXHOJIOTHI

IIporokon Ne  or «_ » 20 r.
3aBenyroumii kadeapoit [ombues A. C.
DK3aMeHaTop bonnapenko H. C.

Kpumepuu oyenueanus

DK3aMEHAIMOHHBI OHMJIET COMNCP)KHT JBa TEOPETHUYECKHX Bompoca. llpaBuiibHBIE OTBETHI Ha
BOIPOCHI OLIEHUBAIOTCS] TAKUM 00pa3oM

baJyuiel 3a
y Kpurepun onennBanus orsera
TeopeTH4YeCKHii BONPOc
4550 CryneHT TBEPIO 3HAET TEOPETUUECKUIM MaTepua
2044 CryneHT oTBeUaeT Ha TEOPETUUECKHI BOIIPOC ¢ HEKOTOPOM MOJCKA3KOM
IpenojaBaTess
1-19 CTyzeHT He 3HaeT OCHOBHBIE MOHATHUS, HO MOKET UX C(hOpMyIUpOBaTh
i C MOJCKAa3KOH IpenoaaBaTess
0 CTyneHT He 3HaeT OCHOBHBIE MTOHATHUS M HE MOXKET X c(OpMYIHpPOBAThH
C MOJICKa3KOo! IpernojaBaTesns

3a Kax bl OUJIET CTYJAEHT MOXKET MOIy4duTh 10 100 6anos.
11. OBPA3EIl TECTOBOI'O 3AJIAHUM S

OneMeHT HCKYCCTBECHHOI'O HCﬁpOHa, BI)IHOJ'IH?HOHII/Iﬁ CJIOKCHUEC CUTHAJIOB, MMOCTYIAIOIINX
[0 CUHANTHYECKUM CBS35M OT JIPYTHX HEHPOHOB U OT BHEITHUX UCTOUYHHKOB!
a) CUHAIIC; 0) cymmarop;
B) HEJIMHEWHBIN IpeoOpa3oBaTelib; ) GyHKIMS aKTUBAIIHH.

12. KPUTEPUU OIEHNBAHUSA
Ilo kypcy mpenronaraercs MpOBEICHUE NMPOMEXYTOYHOM aTTECTALMM B BUAEC MOIYJIBHOI'O

KOHTPOJIA, BBIIIOJIHCHUC HWHAWBUAYAJIbHBIX 3aJlaHuil U SK3aMeHa. OKk3aMeH CAa0T CTYACHTHLI C
OEJIBI0 IMMTOBBIIICHUA peﬁTHHFa.
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Pacnpeodenenue b6annos, Komopvie MoZym noay4ums CHyOeHnbl
6 npoyecce u3yueHus OUCYUNIUHDL

Opranu3anuoHHO CPC Bcero
y4eOnasi paGora HNuauBuayansuasa | MoayabHnblii | UaauBuayaabHas
CTYACHTA padora KOHTPOJIb | TBOpYeckasi pabora
Max 7 6annos max 63 6amia max 20 max 10 6amios 100 Gannos
0annoB
AXTHBHOCTH Ha Brimonaenue Brimonnenue | PazpaboTka qoxmnama
nabopaTOPHBIX WHJIUBUIYAJIbHBIX | MOAYJIBHOM | Ha CTYACHUYECKYIO
3aHATHAX 3aJaHui KOHTPOJIbHOM Hay4HYIO
paboThI KOH(epEeHIIHIO

IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WIKATIE

Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka nmo
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢epeHINPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIU4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBIETBOPUTENHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ MPHU YCIOBUU
00s13aTeIbHOTO HAOOpa JOMOTHUTEIIBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA
JlekuronHsle W Ja0OpaTOpHBIE 3aHATHS HPOBOJATCS B KOMIBIOTEPHOM  KJlacce,
000py/ZI0BaHHOM KOMITIBIOTEpAMHU C JUIEH3MOHHBIM IMPOTPaMMHBIM OOECII€UYE€HUEM, JTOCTYIIOM K

cetu MHTEpHET, CTONaMU, TOCKOM.

14.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koxa-Bo Hanuumne
Ne IK3eMILISAPOB | 3JIEKTPOHHOM
HaunmeHnoBanue
n/n B OubsmoTeke BEpPCHHU B
JlonHY 9bC
Ocnognaa numepamypa
Bonnapenko H. C. HeiiponHnsie cetr : yaeOHO-
METOAMYECKOE [TOCOOUE JUIs CTYICHTOB HaIpaBJICHUs
1. | momroroBku 09.04.04 «IIporpammHas HHKEHEPUsD» / - +
H. C. bonpapenko. — {onenk : 'OY BIIO «/IonHY »,
2019.-90c.
bonnapenko H. C. IIpuMeHenne HCKYCCTBEHHBIX
2. | HEMPOHHBIX CETEH B 337a4ax paclio3HABAHUSI 00Pa30B : — +
y4ebHoe nocoOue JUIs CTYICHTOB HalpaBJIeHUs
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noarotoBku 09.04.04 «IIporpammuas uHXeHEpHUs /
H. C. bonaapenko. — Jonenk : 'OY BIIO «/IonHY »,
2019. — 166 c.

Xaiikun C. Heiipornsie cetr : onubIi kype / C. XalkuH.
— 2-e m31. — Mocksa : Bunbsamc, 2016. — 1104 c.

Jlonoanumensnasn numepamypa

bapckuii A. b. BBenenue B HelipoHHBIE CeTH /
4. | A. b. bapckwuii. — 2-e u3n. — Mockga : HamoHanbHbIH — +
Ortkpeiteiii YauBepeuter «MTHTYUT», 2016. — 359 c.

15. UHP®OPMAIUMOHHBIE PECYPChbI

1. Kypnan «/HTeIEKTyallbHBIE CHUCTEMBI» [DNEeKTpOoHHBIA pecypc]. — Pexxum nmocryma :
intsysjournal.ru. — 3aru. ¢ skpaHa.

2. KXypuan  «Neurocomputing»  [DnektpoHHsiii  pecypc]. — Pexkum  mocryma :
http://www.elsevier.com/wps/find/journaldescription.cws_home/505628/description. — 3arm. ¢
JKpaHa.

3. Kypnan «Pattern Recognition and Image Analysis» [DnekTpoHHbIi pecypc]. — Pexum
nocryma :_http://www.maik.ru/cgi-perl/journal.pl?name=patrec&page=main. — 3ari. ¢ 5kpaHa.

4. Poccuiickas acconuanusi ICKYCCTBEHHOT'O MHTEIUIEKTa [ DJIEKTPOHHBIN pecypc]. — Pexum
noctyna : http://raai.org/. — 3ari. ¢ skpaHa.

5. Poccwuiickas accouunarysi HeHponH(POPMATUKHU [ DIEKTPOHHBIN pecypc]. — Pexxum mocryma :
http://wwwe.niisi.ru/iont/ni. — 3ari. ¢ 3kpaHa.

6. The Journal of Neuroscience [DnekTponHblii pecypc]. — Pexum mocryma :
http://www.jneurosci.org/. — 3ari. ¢ skpaHa.
7. Onexktponnsi >xypHan «Heiiponndopmaruka» [DnekTpoHHBIH pecypc]. — Pexum

nocryma : http://www.niisi.ru/iont/ni/Journal/. — 3ar. ¢ sxpana.

16. NPOI'PAMMHOE OBECIIEYEHHUE

1. CranmaptHoe nporpamMmuoe obecriedenue Microsoft Office.
2. UnrerpupoBannas cpesa paspadborku Microsoft Visual Studio 2017.

Pabouas mporpaMma paccMOTpeHa W MepeyTBepkKAeHa Ha 3aceaHuu Kadeapbl MPUKIaTHON
MEXaHUKH M KOMIIBIOTEPHBIX TEXHOJOTHI ¢ u3MeHeHUusIMH (0e3 u3menenuii) Ha 20 roj.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuit kadeapoit

Pabouas mporpaMma paccMOTpeHa W MepeyTBepkKAeHa Ha 3aceaHuu Kadeapsl MPUKIaTHON
MEXaHUKH U KOMIBIOTEPHBIX TEXHOJOTUM ¢ M3MeHeHUs MU (0e3 n3mMeHenuit) Ha 20 rog.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuit kadeapoit

PaGouas mporpamMMa paccMOTpeHa M TepeyTBEepkKACHA Ha 3acelaHuu Kadeapsl MPUKIaTHON
MEXaHUKH 1 KOMITBIOTEPHBIX TEXHOJOTHUN ¢ M3MeHeHus MU (0e3 n3mMeHeHui) Ha 20 roj.
(13 2

ITporoxoi Ne oT 20 1.
3aBeayronuii kadenpoit
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