MWHUCTEPCTBO HAYKU U BbICLLEFO OEPA3OBAHUA POCCUNCKOWN ®ELEPALIUN
®depepabHOE roCyAapCTBeHHOE aBTOHOMHOE
oOpa3oBare/IbHOE yUpeX/[eHHe BbICIIero 00pa3oBaHus
«HanuoHa/IbHBIN MCC/1ei0BaTe/TbCKUM
Hwxeropojackuii rocyaapcrBeHHbId yHuBepcuteT uM. H.W. JTo6aueBcKoro»

Paguodusnueckuii paxynbrer

(daxynereT / vHCTUTYT / Qria)

YTBEPKXJEHO

peieHveM yueHoro cosera HHI'Y
TIPOTOKOJ OT

«31» mas 2023 Ne 6

Pabouasi nporpaMMa JUCILUILIMHBI (MO/Y/151)

OcHOBBI HEMPOAMHAMUKU

(HauMeHOBaHUe JAWCLMILIMHBI (MOZAYJIS))

YpoBeHb BBICITIETO 00pa30BaHUs

0akanaBpuar
(bakanaBpuar / Maructparypa / CrieL{ianTeT)

HanpasneHvie NoArOTOBKY / CIieLiUaIbHOCTb
02.03.02 ®dynpamenTabHasA HH(popMaTuka 1 MH(pOpPMaIHOHHbIE TEXHO/IOTUH

(yKaBLIBaeTCH KO U HAMMEHOBaHKWE HallpaB/I€HHS MOATrOTOBKH / Cl'[eI_[I/IaJ'ILHOCTI/I)

[Tpodunb
I/IH(l)OpMaIII/IOHHbIE CUCTEMBI U TEXHO0/IOTUHN
(yxa3biBaeTcsi mpodusib / MarvcTepcKasi mporpamMa / Crielida/n3ariys)

KBanudukaiiys (cTerneHn)

0akanaBp
(bakanaBp / MarkCTp / CreIUaIucT)

dopma obyueHUst

OYHaA
(ounad / ouHO-3a04Has / 3a04Has)

Hwxuuii HoBropog,
2023 ron



1. MecTo u e JUCHMIVIMHEBI B CTPyKType OITOII

IucturuinHa «OCHOBBI HEHPOJUHAMUKIM» OTHOCUTCS K AMCIIUTUIMHAM TI0 BBIOOPY BapUaTUBHOM
yactu (6nok bB1.B.JIB08) ocHoBHOM TipodhecCHOHATLHOM 00pa3oBaTelbHOM ITPOrPaMMBI
(OIIOIT) Bbicuiero obpasoBaHusi N0 HarpaBieHUt0 noArotoBku 02.03.02 «®dyHjameHTanbHast
vHbopMaTMKa W uWHGOpPMALlMOHHbIe  TexXHOJoruW»  (ypoBeHb  OakasaBpWiara) Ha
paauodusnueckoM dakyasrere HHI'Y. [IuciurinvHa usydaercs B 8-M cemecTpe.

HEJ’IHMI/I 0CBOEHMA JUCHHUIIVIMHBI AB/IAKOTCA:

- (dopMHpOBaHHE Yy CTYIEHTOB I[eJIOCTHOTO TIPEACTAB/EHHUSI O MeTOoAax U IOAX0Aax,
TIPUMEHSIEMBIX /IJIS1 UCCJIe/JOBAaHKs IMHAMUKY HeHPOHOTIO[00HbIX TeHEPATOPOB;

- (¢dopMHpOBaHWE YMEHHS WCII0/b30BaTh aHA/JIMTHUECKWe W UMC/AEHHble METOAbl [IIst
WCC/Ie[JOBaHUs IMHAMUKN HEHPOHOMOJ00HbBIX TeHEPATOPOB,

- OCBOEHME HABBLIKOB TPOBEIEHUS KOMIBbIOTEPHBIX CUMYJIALMH C TIPUMEHEHHEM COBPEMEHHOTO
si3bIKa nporpammupoBanus Python c 6ubnuorekamu NumPy, Matplotlib.

2. IlnanupyemMblie pe3y/IbTaThbl 00yYeHHUsA M0 AUCHUILIMHE COOTHECEeHHbIE C
IJIAaHUPYEeMBIMH pPe3y/IbTaTaMi 0CBOEHHS 00pa30BaTe/IbHOM MPOrpaMMBbI
(KoMImeTeHI[UAMHU BBIITYCKHUKOB)

dopmupyemMsblie
KOMITeTeHI[1H IlnaHupyeMble pe3y/bTarbl 00ydeHHs IO [JUCLMILIMHE,
(Koj KoMIeTeHIHMH, Tan XapaKTepH3yHolye 3Tanbl (OPMHUPOBAaHUS KOMIIeTeHIHi1
¢opmupoBanusn)

31 (TTIK-1) 3HaHue cOBpeMeHHBIX TIPO0JIEM U IOCTYKEHUH B
obs1acTy HeJIMHEHHON JUHAMUKH, MaTeMaTHUeCKOTO 1
KOMITBIOTEPHOTO MO/Ie/TMPOBAaHMUS HEUPOHOMO0OHBIX
reHepaTopoB.

32 (ITK-1) 3HaHMe MpOrpaMMHBIX CPeJCTB, TIO3BOJISIOIAX
3¢ deKTUBHO OCYIIIeCTBSTh UCCIe0BaHHEe HeTMHEMHOM
MVHAMHUKHN MaTeMaTHJeCKUX MoJie/iel Ha OCHOBe
00BIKHOBEHHBIX A depeHIManbHbIX YPaBHEHUH

Otan popMrpoBaHus 6a30BbIH Y1 (IIK-1) YMmeHue NMpUMeHSATh HOBeMIIINe pe3yabTaThl B
00/1aCcTH HeJTMHEMHOM JUHAMUKH, MAaTeMaTUUYeCKOI'0 U
KOMITBIOTEPHOTO MO/Ie/TMPOBAHUS TIPU PellieHny 3azau
HelpoJHAMUKH.

Y2 (IIK-1) YmeHue 10Mb30BaThCsI COBPEMEHHBIMU
MPOrpaMMHBIMU CPe/ICTBaMU UHCIEHHOTO MOZIe/TUPOBaHUS
B1 (ITK-1) ByageTh HaBbIKaMH MCIIOIb30BAHUS
BBIUMC/IUTENTBHBIX CPEJCTB ISl CAMYJISILIAM U aHan3a
Mojeniell HeWpoAWHaMUKHU

ITK-1. CriocoOHOCTL cOOMpaTh,
obpabaTtbiBaTh U UHTEPIPETUPOBATh
JJaHHbIe COBPEMEHHBIX Hay4HBIX
WCCIeJOBaHUH, HeOOXOAUMBIe [171s
(bopMHpOBaHUsI BBIBOJOB T10
COOTBETCTBYIOIIMM HayYHbIM
WCCIe/JOBaHUSM.

3. CTpyKTypa U cofepxaHue AUCHHUIUIMHBI «[IpuioKeHUs He/TMHeNHON JUHAMHUKM K
3ajilayaM nepejadu, 00padoTku U xpaHeHus HHQpopMarun»

O6beM JUCIATIIMHBI COCTaBJISIeT 2 3aueTHble eUHMIIbI, BCero 72 yaca, U3 KOTOPBIX 22 4acoB
CocCTaB/sieT KOHTaKTHasi pabora oOydarolerocsi ¢ TiperofiaBaresieM (TpakTHyeckue 3aHATHs), 1
yac MepOTIpPUSITHS KOHTPOJIS yCIeBaeMOCTH, 49 uacoB COCTaB/IsSIeT CaMOCTOsTebHas paboTa

oOyuatorerocs.
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Python
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paBHEHUM
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M1aCTUYHOCTHU
[KoMnbroTepHbIe CUMYJISILUM | 13 4 4 9
B T.4.TeKyIuili KOHTPO/Ib 1 1 1

[IpomexyTouHas arrecTalys — 3a46T

Tekyiuii KOHTPOJIb YCIIeBaeMOCTH MPOXOJUT B (opMe yCTHOTO Orpoca 0 BOMpocam AJist
CaMOCTOSATe/IbHOTO M3ydeHUsi. ITOroBbil KOHTPOJIb MPOXOAUT B BH/je 3adeTa.

4. OOpa3oBare/IbHbIE TEXHO/IOTHH

B cootBeTcTBMM € paboueil MporpaMMoll W TeMaTHUeCKUM IJIAHOM H3yueHHWe AWCLUTUIAHbBI
MPOXO/IUT B BUZIEe ayJUTOPHOW M CaMOCTOSITeJIbHOW PabOThI CTY/eHTOB. YueOHBIN TpoIiecc B
ayZIMTOPUU OCYIIeCTB/IsIeTCs B (POpMe JIeKI[MOHHBIX 3aHSATHM.

OOpa3oBaTesibHble  TEXHOJOTWM,  CIOCOOCTByrolie  (OPMUPDOBAHWIO  KOMIIETEHLWH,
HCII0/Tb3yeMble Ha 3aHSTUSIX JIEKIIMOHHOTO THUTIa:

- IeKIWU ¢ TIpo0JIeMHBIM U3/I0)KeHreM yueOHOro Marepuaria.

5. YueGHO-MeToHUeCKOe 0DecrieueHre CAaMOCTOSITeTbHOM PaboThI 00yUyaroIMuXCs

Borpockl, KoTopble [[O/DKHBI ObITh MPOPAad0TaHbI B X0O/le CaMOCTOSITE/TbHOM pabOThI:

1. Bbruncnenus Ha si3bike Python. Tumnbl ganHbIx. @yHKIMU. Knaccsl.
YucnieHHbIe MeTO/IbI pellleHus1 00BIKHOBEHHBIX AuddepeHIHabHBIX YPAaBHEHUM.
OnucaHue HEUPOHOB C TOUKU 3PeHUsI TEOPUM JMHAMUYECKUX CHUCTEM.
Buodusnueckue mporieccsl, jexallye B OCHOBe JUHAMUKHA BO30yIUMbIX MeMOpaH.
NvHamMyKa MeMOpaHHOTO MOTeHLIMaia HepoHa B MoJie/T XO/PKKHUHA- X aKCJTH.
PenyumpoBanHbie Mogend XomKKUHa- X aKC/Id.

Sk WN



7. TI'ubpuaHBIe MOJE/IN CTIAKOBLIX HEHPOHORB.
8. Buodusrka cuHanTHueCKol Heliporiepegaun.
9. Mogenu J0/rOBpeMeHHOM CHHAINTHYeCKOM M/1IaCTUYHOCTH.

6. DOoHJ OLIEHOYHBIX CPE/JCTB JJisl MPOMEXYTOUHOM aTTeCTallu M0 AUCIUIIIHHE,

BKJIFOUAROII[UIN:
6.1.

l'[epequb KOMHeTEHul/lﬁ BBIITYCKHUKOB OGPHBOBaTEJIBHOﬁ NnporpaMmmabl C

yKa3aHHeM pe3y/IbTaToB 00yueHUs (3HAHUH, YMeHUH, HABBIKOB), XapaKTePHU3YHLINX
sTanbl X ¢GopMUpOBaHUs, ONMCAHUe NT0Ka3aTe/lell U KpUTepHeB OLleHHBaHUA
KOMIIeTeHIIMi Ha pa3/IMYHbIX 3Tanax ux ¢opMupoBaHusi NpHBe/ieHbI B IPUIoKeHHH 1.

6.2. OmnucaHue 1IKaj OL[eHUBAHUS
VIHMKaTOPbI OIIEHKN C®OPMHNPOBAHHOCTU KOMIETEHIIUI
KOMIIeTeHI{MU He 3a4YTeHO0 3a4YTEeHO

ITosiHOTaA 3HAHMH

YpoBeHb 3HaHUI HIKE MHHHUMAaJIbHBIX
TpeboBaHuil. Vmenmu wmecto rpyoOble
OLIKMOKHU.

YpoBeHb 3HaHMH B 00BEMe, COOTBETCTBYIOLIEM
nporpamMMe TOATOTOBKH. JlomylijeHbl HeKOTOpble
TIOrPEeIIHOCTH.

Hannuue ymeHui

ITpu pereHny CTaHJAPTHBIX 3a7ay He

[TpogeMOHCTPUPOBaHbI BCE OCHOBHBIE YMEHWUS.

yMeHuit. HaBbIKOB HEAOCTaTOuHO 715
PpeLIeHuUs MPaKTUUECKUX
(mpodeccroHaNbHBIX) 3a/1au.
TpebyeTcsi MOBTOPHOE 00yueHHe.

TPO/IEMOHCTPUPOBAHBI OCHOBHBIe |PellleHbl BCE OCHOBHBbIE 33Jaudl C HEKOTOPBIMH
yMeHus. VIMenu  MecTo  TpyOble|TIOTPEINHOCTSIMU. BBITIONHEHBI BCE 3aflaHusi, B
OLIMOKH. 1I0JIHOM 00beMe, HO HEKOTOPBIE C Hefl0UeTaMH.
Hamuuue IIpu peleHuun CTaHJAPTHBIX 3aja4 He
HABBLIKOB [TposeMOHCTPUpPOBaHbI 0a30Bble HABBIKK IIPU
MPOACMOHCTPUPOBAHLI basossie ellIeHNH CTaHJApTHBIX 3aflad C HeKOTOPbIMH
(Bnapenne HaBbIKM. VMemn Mecto  rpyOble p Aap A P
OnbITOM) HeZloueTaMHu.
OLIMOKH.
MoruBanus YueOHasi aKTUBHOCTh U MOTHBALWS MPOSIBIISFOTCS
(1MuHOCTHOE YuebHasi aKTUBHOCTb ¥ MOTHBALUS
Ha cpefHeM W BbICOKOM YPOBHE,
OTHOLIeHHe) |1a60 BbIP@KeHbI, TOTOBHOCTh PellaTh
JeMOHCTPUPYeTCS TOTOBHOCTb BBITIO/THSATh
TIOCTaB/IeHHble 3a/lauyd  KaueCTBEHHO
MOCTaB/IeHHble 3a7layd  Ha CpeJHeM ypOBHe
OTCYTCTBYET.
KayeCTBa U BbILIe.
XapaKTePHCTHKA |Komrereiii B MOMHOR Mepe e ChopMHUPOBaHHOCTh ~ KOMITETEHLUM B LIeJIOM
ChOPMHPOBAHHOC | - opvupoBana. VMerowyxcs 3HaHuMl, PMHP H H
TH KOMITeTeHI[UH COOTBETCTBYeT  TpeOOBaHUSM. Nmerommxcst

3HaHWW, YMEHUH, HaBbIKOB M MOTHBAL[MH B 1[€JI0OM
JIOCTaTOUHO TSt pelleHust CTaH/JaPTHBIX
rpoeCcCUOHAIBHBIX 3a/1au.

YpoBeHnn
chopMHUpPOBaAHHOC
TH KOMIIeTeHIHI

Huskuii

MuHMMaNbHO AOHYCTHMbIﬁ U BhbIIIE

6.3. Kputepun

U Tponefyphbl OLeHHMBAHUS Ppe3y/IbTaTOB 00yueHHsl MO JUCIUIUIMHE,
XapaKTepU3yIHX 3Tanbl (JOPMHUPOBaHHUA KOMIIeTeHI[UH

ITpegycmoTpeHa mporeAypa arTectaiu obyuaromuxcs B (opMe 3aueTa. 3aueT BK/IHOYAeT
YCTHBIM OMPOC M0 KOHTPOJIbHBIM BorpocaM. OTBOAMMOe Ha MOJTOTOBKY OTBETOB BpeMs — OKOJIO
1 akagemuueckoro yaca. VIToroBelii KOHTPOJIb C(POPMUPOBAHHOCTH KOMITeTEHLIUM B BU/le 3HAaHUM
obecrieuynBaeTcsi OTBeTaMM Ha KOHTPOJIbHbIE BOIIPOCHI, B BU/le YMEHUI — OTBETaMH Ha BOIPOCHI
JI/1s1 CAMOCTOSITe/IbHOTO U3yUeHMs, B BU/le HaBbIKOB — pellleHreM KOHTPOJIbHBIX 3a/ad.

6.4. TunoBbie KOHTPOJILHBIE 33/JaHUsI WIH HHbIE MaTepHa/ibl, He00X0AUMBbIe /ISl OLIeHKHU
pe3y/bTaToB 00yueHHs, XapaKTepu3yWIuX 3Tanbl ¢GopMHUPOBaHUS KOMIIETeHIUH U
(¥1M) A/ UTOrOBOr0 KOHTPOJIsSi ¢()OPMHPOBAHHOCTH KOMIIeTeHIIMHU.

KoHTposibHBIE BONIPOCHI K 3auéTy /s oneHKH komneTeHuu [1K-1 (Bapuanr 1)
1. Bbruncnenus Ha s3bike Python. Tumnbl ganHbIx. @yHKIMU. Knaccsl.
2. YucieHHbIe MeTOAbI pellieHusi 0ObIKHOBEHHBIX H(dhepeHIMaNTbHbIX YPaBHEeHUH.
3. OnucaHye HEMPOHOB C TOYKH 3peHUs] TeOPUU AUHAMUYECKHUX CUCTEM.




OONRHO A

Bbuodusnueckue mporieccel, exalipe B OCHOBe JUHAMUKKA BO30yAUMbIX MeMOpaH.
NvHamMyKa MeMOpaHHOTO MOTeHIIMaia HelpoHa B MoJie/T XO/PKKHa- X aKCJTH.
PepyrpoBaHHbie Mogenu X0omKKUHA- XaKCIId.

'MOpuHBIE MOZIENIM CTIAMKOBBIX HEHPOHOB.

buodusrka crHarTHueckoi Heliporiepeiaum.

Mogenu 10iIrOBpeMeHHOM CHHAINTHYeCKOU M/1IaCTUYHOCTH.

KoHTpo/ibHbIe BONPOCHI K 3a4éTy A/is oneHKH KomnereHuu I1K-1 (Bapuant 2)

1.

N

OCENN AW

OcHOBBI TIPOrpaMMUpOBaHUs Ha sisblke Python. PaboTa ¢ OCHOBHBIMM THUTAMU JAHHBIX:
C/I0BapH, CIMCKU. VIHTepaKTUBHOE UCII0/Ib30BaHUE.

Metoppl Diisiepa u PyHre-KyTTol /st peiieHusi 0ObIKHOBEHHBIX AvddepeHIaibHbIX
ypaBHeHHUH.

ITorenuan HepHcra.

YpaBHenue ['onpgmaHa- XomkkrHa-Katia.

Mogenbs NOporoBoro UHTerparopa.

Mogesnib KBapaTUYHOTO UHTErparopa.

Mogens V>xrkeBrua.

®da3o0BbIii mopTpeT Mogenu durixero-Harymo.

[Toaxoapl K MOZIeTMPOBAaHUIO CUHATNITUYECKOH TTPOBOMMOCTH

10 Mojeny cMHaNTHUUeCKOM MJIaCTUUHOCTH.

TunoBbie KOHTPOJIbHBIE 3aaUM K 3a46Ty /1A oljeHKH KommneTeHuuM ITK-1:

1.

[TocTtpouTh (ha30BBIN MOPTPET, BLIUMC/INTE peoba3y HeWpOHa, MOCTPOUTH BpeMeHHbIe
peasv3aliiy TIepeMeHHBIX MO/ B TPUCYTCTBUU TMOCTOSIHHOTO TIPUIOXKEHHOTO TOKa
pa3/IMYHbIX 3HAUeHWM [/ MOJeMM KBaJ[PpaTUUYHOTO WHTEerpatopa B MOHOOW/IBHOM
peXxuMe.

[TocTtpouTh (ha30BBIN MOPTPET, BLIUMC/INTE peoba3y HeWpOHA, MOCTPOUTH BpeMeHHbIe
peasv3aliiyi TIepeMeHHBIX MOZe/NHd B TPUCYTCTBHUU TMOCTOSHHOTO TIPUIOXKEHHOTO TOKa
pa3/IMYHbIX 3HaueHWW [JIi MOfeMd KBaJpaTUYHOTO WHTEerpatopa B OHCTaOWIBHOM
peXxuMe.

[TocTtpouTh (ha30BBIN MOPTPET, BLIUMC/INTE peoba3y HeWpOHA, MOCTPOUTHL BpeMeHHbIe
peasiv3aliiy TIepeMeHHBIX MO/ B TPUCYTCTBUU TMOCTOSHHOTO TIPUIOXKEHHOTO TOKa
pa3/IMUHBIX 3HauUeHul Assi Mmogenyd PuTiixero-Harymo.

[TocTpouTth (Ha30BbIM TOPTPET, BLIUMCIUTL peoba3y HelpoHa, TTOCTPOUTH BpeMeHHbIe
peany3alvyd TepeMeHHBbIX MOZeNU B TMPUCYTCTBUU TMOCTOSIHHOTO TIPU/IO)KEHHOTO TOKa
pa3/IMUHBIX 3HaUeHu# /it Mofiesii VkrkeBUUa B PesKMe Pery/sipHbIX CTIalKoB.
[TocTpouth (ha30BBIA TIOPTPET, BLIUKMC/IUTL peoba3y HeMpOHa, IMOCTPOUTH
BpeMEHHbIe pead/IM3aliiy IIepeMeHHBIX MOe/IN B IIPUCYTCTBUH ITIOCTOSAHHOI'O
IMPUIIO)KEHHOI'O TOKd Pdad3/IMYHBIX 3HaUeHUHN AJI1 Moaesin M>xukeBnua B
pe’KriMe PeryysipHbIX OEpPCTOB.

[TocTtpouTh (ha30BBIN TMOPTPET, BLIUMC/IUTE peoba3y HeHWpOHA, MOCTPOWTb BPEeMEHHbIE
peanv3alyy TMepeMeHHBbIX MOZENU B TMPUCYTCTBUU MOCTOSIHHOTO TIPUIOKEHHOTO TOKa
Pa3/IMYHbIX 3HAUeHWH AJ1s1 Mofienu VKUKeBUYa B peyKUMe OMCTaOM/TbHOCTH.

[TocTpouTe BpemeHHbIE peajv3aluyd [epeMeHHbIX MoJe/n XO[KKUHA-XakcIu B
TPUCYTCTBUU MOCTOSIHHOTO MPUJIOKEHHOTO TOKA Pa3/TMUHbIX 3HaUeHUH.

6.5. MeTtoauueckue MaTepua’ibl, onpeae/siiolye NpoueAypbl OlleHUBaHMS

bonxoBckas O.B. u gap. Mertoguueckve Marepuasnbl I10 OIpeZesieHu0 TPOoLeayp
olleHMBaHUs1 c(hopMUPOBAaHHOCTU KommneTeHI M // Hwkuuit HoBropoa: Hukeropomckuit
rocyHusepcuret, 2017. 26 c.

[Tpuka3z MunHoOpHayku ot 12.03.2015 Ne224.



7. YueOHO-MeToAMUYeCcKOe M HH(OPMALIMOHHOE o0ecreueHre AUCIUILIMHBI

a) OCHOBHasl INTeparypa:

1. TIpokun U.C., CumonoB A.HO., KasaniieB B.b. Maremarnyeckoe MozeiMpoBaHue
HelipofiHaMuueckrx cucreM // Hwkuanii HoBropog: Hukeropozsckuii rocyHUBepCHUTET,
2012. 42 c. [JoctynHo onnaiiH]. URL: http://www.unn.ru/pages/e-
library/methodmaterial/files/14 prokin 2012 asp.pdf

2. CumoHoB A.HO. BBesieHre B IMHAMUKY CUTHAJIbHBIX MPOLIECCOB B HEMPOHHBIX CETSIX
Mo3ra (biok siekiuii o acreKkTamM BbICOKOTIPOU3BOAUTE/IbHBIX BbIUMCIeHUH) // HikHMM
Hosropog: Hwkeropoackuii rocynuepcuret. 2014 [[JoctymnHo onnakiH]. URL:
http://hpc-education.unn.ru/files/5-100-

Materials/7.1.1 Courses/14/Jlexuun_CrMoHOB BBejeHMe.pdf

3. Bapkanos K.A. O6pa3oBaresibHbIi KOMIUIEKC «IlapasiesibHble YKNCIeHHbIE METObI».

JlekoHHble Matepuranbl // Huxauii HoBropoa: Hukeropogckuii rocyHruBepcutert, 2011.

[doctynHo onnaiiH]. URL: http://www.hpcc.unn.ru/file.php?id=638

0) fomo/IHMTe/IbHAA JINTEeparTypa:

1.

2.

AnzponoB A.A., Burt A.A., Xaiikun C.D. Teopus konebanuii. M.: Hayka, 1981.
[doctymHa B 6ubmioreke HHI'Y].

Pabunosuu M.U., TpybGeiikoB [I.11. BBeseHue B TeopHto Kojebanuii u BosH. M.: Hayka ,
1992. 454 c. [JoctynHa B 6ubmoreke HHI'Y].

. Marpocos B.B. [luHamMuKka HeJIMHeWHbIX cUCTeM. [IporpaMMHbINA KOMIJIEKC [1/1s1

VCCJIe/I0BaHUsl HeJIMHeMHBIX AMHaMUUeCKHUX CUCTEeM C HellpepbIBHBIM BpEMeHeM.

H. Hoeropog. HHI'Y. 2002. [[JocTyriHO OHMIakH].

URL: http://www.rf.unn.ru/rus/ktk/sites/default/files/manual _matrosov_dns.PDF
MotoBa M.J. WccniefoBaHre AMHAMUKU CUCTEM C pa3pbiBHBIMU Kosiebanusimu// HHI'Y.
2010. [doctynHO oHMalH].

. Hekopkun B.U. Jlekiuu 1o ocHoBam Teopuu konebanuit// HHI'Y. 2012. [[JoctymHa B

oubmoreke HHI'Y].

Morrison, A., Diesmann, M., & Gerstner, W. (2008). Phenomenological models of synaptic
plasticity based on spike timing. Biological cybernetics, 98(6), 459-78.
doi:10.1007/s00422-008-0233-1. [JocTymnHa oHMakH].

URL: https://link.springer.com/article/10.1007/s00422-008-0233-1
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