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Llenp OUCHUIIUHEL —
pa3zpaboTku U

1 IlosicHuTeILHAS 3aMUCKA

BBIYHUCIIMTCIBHBIX 3aJa4d C IIOMOIIBIO HGﬁpOHHLIX CCTEH.

3amaynd JUCIIUTUIAHBI:

IIPAKTUYECKOTO
anmnapaTHbIX

1.1 Heab u3aga4u JMCUMILIAHBI.
npuoOpeTreHne 3HAaHUK U
IIPUMEHEHUsI HEUPOKOMIIBIOTEPOB,

oOJactu
peleHns

OIlbITa B
CpencTB

e ll3yuyeHue OCHOBHBIX IJIATPOPM MOJEIUPOBAHUS HEHUPOHHBIX CETEH, ApPXUTEKTYp

HEWPOYHIIOB.

L4 I/I3yqu1/Ie HeﬁpOKOMHBIOTepOB N TICPCICKTUB pa3BUTHUA BBEIYMCIIUTEIILHON TEXHHKHU.

e [IpuoOGperenue

HAaBBIKOB

HUCCIIEN0BATEIbCKON

paboThI, MIPE IO Iararonei

CaMOCTOSITEIIbHOE M3y4YCHHE CIEeUU(PUUECKUX HEHPOCETEeBBIX TEXHOJIOTUH, HIMPOKO
MIPUMEHSIEMBIX B PA3JIMYHBIX 00JIACTSIX COBPEMEHHOM HayKH U TEXHUKH.

1.2 ®opmupyemble KOMIIETEHIINN, COOTHECEHHBIE C IJITAHUPYEMBIMH pe3yJIbTaTaMu 00ydeHNUs
10 TUCLUIUINHE:
KoMmnerenuus NHaukaTopsl KOMIETeHUM I Pe3yabTaThl 00yyeHus
(K01 1 HAUMEHOBAHUE) (Ko ¥ HaUMEHOBAHUE)
IIK- - 1 - Coocoben | [IK-1.1 - 3HaeT coBpeMeHHbIE | 3Hamb: MOJIEIIN
MPUMEHATh  COBPEMEHHBIC | METOJII M HMHCTPYMEHTAJIbHBIC | HCKYCCTBEHHBIX  HEHPOHHBIX
METO/IbI U | CpeacTBa MIPUKJIAHON | ceTel, TeOpeTUYECKHE OCHOBBI
WHCTPYMCHTAIbHBIC HH(OPMATUKH. MOCTPOCHHUS CUCTEM
CpeacTBa MIPUKIIaTHOM HCKYCCTBEHHOTO MHTEJIEKTa;
nH(pOPMATUKH JUIs MIPUHIIMIIBI CO3/1aHUS
aBTOMAaTHU3aI1H u SKCIIEPTHBIX CUCTEM
nH(pOpPMAaTU3ALUN  PEIICHUS Pa3IMYHOTO Ha3HAUYCHHUS.
MPUKIaAHBIX 3amad | [IK-1.2 - VYwmeer npuMeHsTh | Ymems: IIPUMEHATH
pa3siMYHBIX  KIACCOB U | COBPEMECHHBIC METO/IbI U | pa3inyHbIe MOJENN
CO3JaHUA MHCTPYMEHTAJIbHBIE  CPE/ICTBA | HEWPOHHBIX ceTe pu
MH(GOPMALMOHHBIX CUCTEM. | MPHUKIAAHON MH(GOPMATHKHU IS | pEIIEHHH 3a7ad  00pabOTKH
aBTOMAaTHU3aINH u | uadopmauuu; pa3pabaTbIBaTh
uH(bopMaTU3aALUU pellIeHus | MPOorpaMMHbIE peanuzanuu
IPUKIATHBIX 3aa4. HEHPOHHBIX CETEH.
IIK - 13 - Bmaneer | Braoems: TEXHOJIOTUAMHA
COBPEMEHHBIMH METOJIaMU U | IPUMEHEHHS] MaTeMaTUYECKUX
UHCTPYMEHTAJIbHBIMU METOJIOB ¥ MPaKTHUYECKUMHU
CpeacTBaMu MIPUKJIAIHON | HAaBBIKAMU HelpoceTeBoi
uH(pOpMaTHKH I | 00paboTKK OOJIBIIMX 00BEMOB
aBTOMAaTHU3aINH U | IPOCTPAHCTBEHHO-BPEMEHHBIX
uH(bOpMaTHU3ALNU pelleHus | JaHHBIX; METOJaMU aHaiu3a

IMPUKIAAHBIX 3aJda4 pa3IMYHbIX
KJ1aCCOB n CO31aHuA
I/IH(I)OpMaLII/IOHHLIX CHUCTCM.

HACTPOUKHU napaMeTpoB
HEUPOHHBIX ceTe,
SBOJIIOIIMOHHBIX aJITOPUTMOB U
HEYETKHUX METOJIOB.

IIK - 9 - Coocoben
WCIIOJb30BaTh U Pa3BUBATh
METOIbI Hay4YHbIX
HUCCIIEIOBAaHUI u
WHCTpYMEHTapusi B 00JacTu
MPOEKTUPOBAHUS H
yIpaBJICHUS

I1K-9.1 - 3Haer oOmwue
TpeOOBaHUs, TPEABIBISEMbIC K

Hay4YHbIM HCCIIEZIOBaHUSIM B
007acTH  MPOEKTHUPOBAHUA MU
yTIpaBJICHUS

I/IH(I)OpMaI_II/IOHHLIMI/I cucreMamu
B TIPUKJIAIHBIX 0 6J'IaCT$IX,

3nams: cnocoObl MPUMEHEHUS
MOJIeJIed HEUPOHHBIX CETeU
uis o0paboTku MHpOpMaLUU
W pacro3HaBaHHs 00pa3oB,
MOCTAHOBKY OCHOBHBIX 3a/1a4
MAaIIAHHOTO oOyueHwus,
OCHOBHBIE TIOHSATHS U 0a30BbIH




UH(POPMAaIIMOHHBIMU OCHOBaM WX IUIAHMPOBAHHS WU | MATEMAaTUYECKHI arrmapar
CHCTEeMaMH B NPHUKIAIHBIX | IPUMEHCHUSI. HEYCTKON JIOTMKH; CIIOCOOBI
o0nacrsx. ruOpuIn3aIu METOJIOB
BBIYMCIIMTEIILHOIO MHTEIICKTA
c MICIIOJIb30BaHUEM
TPaJAUIHOHHBIX METO/IOB
ONITUMH3AIUH u

pacno3HaBaHusi 0Opa3oB.

IIK-9.2 - VYwmeer pa3BHBaTh | Ymemsb: TPOBOAUTH aHAIHU3
METOIBI HAYYHBIX | 337a4H TUIst BbIOOpA
HCCIIEJOBAHUM U | HAaWTy4IIero MeToj1a
UHCTPYMEHTAPHA C  Y4E€TOM | BBIYMCIMTEIHHOTO MHTEIIICKTA
cnenu(UKA WX TPUMEHEHHWS B | WM THOPHIHOTO  METOJa,

00JacT  MPOEKTUPOBAHMSI U | MOAXOJSIIETO JUISt
YIPABJICHUS KOHKPETHOU 3a/1a4u;
uH()OpPMaITMOHHBIMHU OLICHUBATH Ka4ecTBO
CUCTEMaMU; IrPaMOTHO | 00y4eHHUs MOJeNen
IIPEICTABIISATh pe3yabTaThl | MAIMHHOTO 00Y4EHUS.
CaMOCTOSITEJIBHBIX HAaYYHBIX

HUCCIEN0OBAaHUNA B oOmactu
MIPOEKTUPOBAHUS U YIIPABJICHUS
HH(}OpPMaIIMOHHBIMU
CHUCTEMaMH.

IIK -9.3 - Bmanmeer HaBBIKaMU | Braoemo: TEXHOJIOTHSIMU
MPOBEACHUS CaMOCTOSTENbHBIX | aHATH3a W  HMHTEPIPETAIlUU
HAYYHBIX HCCICAOBAHUN M B | MOJYYCHHBIX JAHHBIX B
00acTH  MPOCKTHUPOBAHHMS M | O0JACTH  MHTEUIEKTYaIbHBIX

YIPaBJICHHS CHCTEM, WHCTPYMEHTAMH

WH()OPMAITMOHHBIMHU CHCTEMaMH | POEKTUPOBAHUS U  OIEHKOU

B MPUKJIATHBIX 00JIACTSX. KauecTBa MojieJiel HEMPOHHBIX
ceTen.

1.3 MecTo TUCHUIUIUHBI B CTPYKTYype 00pa30BaTEIbHOI MpOrpaMMbl

Jucrunnaa  «[IpuMeHeHne HEWPOKOMITBIOTEPOB B HHTEIUIEKTYAJIbHBIX CHCTEMax»
OTHOCHUTCS K 4YacTH OJOKa JUCHUIUIMH, (OPMHUPYEMBIX Y4YacTHHKaMH O0pa30BaTENIbHBIX
OTHOIIEHUH Y4eOHOTO TUIaHa (3JEKTUBHBIC JUCIUILIHHEI).

Juctuninaa «[IpuMeHeHne HEWpPOKOMITBIOTEPOB B HMHTEIUIEKTYAIbHBIX CHCTEMaXx)
MMEET CBOCH Iebl0 NMPUOOpEeTeHHe 3HAaHWI B 00JAcTH HEHPOHHBIX CETEH M HEHpOCeTEeBBIX
TEXHOJIOTUI; U3yd4eHHE MPOrPaMMHBIX CPEICTB ISl IOCTPOCHHSI HefpoceTel, a TakKe N3ydeHue
UX apXUTEKTYP.

B mpornecce u3yueHus TUCHUIUIMHBI CTYJCHTHl IPUOOPETAOT HABBIKU I10 BBITIOJHEHHIO
MHCTAIUTSLUI IPOrpaMMHOT0 00eCIeUeHHUs A1l MOJICIIMPOBAHUS M TPUMEHEHHSI HCKYCCTBEHHBIX
HEHPOHHBIX ceTel Ha OCHOBE COBPEMEHHBIX CIIOCOOOB M METOJMK; MPAKTUYECKMMH HaBbIKAMH
[0 TPUMEHEHUIO COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CpPEACTB JUId IPOEKTUPOBAHUSA U
peanu3aiy HCKYCCTBEHHBIX HEMPOHHBIX ceTeil.

B pesynbrare ocBoeHus aucuuiuinHbl - «IIpuMeHeHHMe  HEHPOKOMIIBIOTEPOB B
MHTEJUIEKTYaJIbHBIX cUCTEMaxX» (POPMUPYIOTCS 3HAHUS, YMEHUS U BIaJICHUs, HEOOXOIUMBbIE JUIs
MNPOXOXKJCHUS NPEJUIUVIOMHOM MNPAaKTUKU M HAlNUCaHWs BBIMYCKHOM KBalu(UKAIIMOHHON
paboThI.
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CTpyKTYypa AUCHUILIHHBI

OO0mast TpynoEMKOCTh MUCIHILTUHBI cocTaBiser 3 3.¢., 108 4., B ToM umcne KoHTakTHas pabora 42 .,
CaMOCTOsATENbHAs paboTa oOyuatonuxcs 48 d., mpoMexyTouHas aTrectanus 18 4.

Bunapst yueOHOI paboThI

(B yacax) ®DOopMBbI TEKYLLETO

KOHTaKTHAasI KOHTPOJIS
No R o | B ”Ié YCIIEBAEMOCTH,
i Paszen nucuuIuIimHbl/ TEMBL % i | E 5 dbopma }
o o |2 S ;x § © g MHPOMEKYTOUHOU
1 E| g[8 & & EGEJ 5 2 § arrecranuu (no

2|1 2| §E |3 E 8] Ea = 25 cemecmpam)

S|=2|SIEg=8Fg |©=

1. |Tema 1. Ilomatme o4 |2 - - - 8 Ompoc 1o JIeKIuu
HEUPOKOMITBIOTEPAX u
HEHWPOUYMIIAX.

2. | Tema 2. ApXUTEKTYpBI 4 |2 - - - 10
HEUPOKOMITBIOTEPOB.

3. | Tema 3. AnmapaTHblie 4 |4 |- 8 |- - 10 | 3amuTa
peanmnzanuu MPaKTUYECKOU
HEUPOKOMIBIOTEPOB U paboTHI.
Helpounnos. Helipounmnsl KommnsrorepHoe
Ha [IJIMC TECTUPOBAHHUE TIO

W3YYCHHBIMHU
paszenam.

4, | Tema 4. Ilporpammubsie U |4 |2 - 10 | - - 10 | 3amura
MIpOrpaMMHO-anmnapaTHbIe MPaKTHYECKON
peanu3anuu paboTHI.
HEUPOKOMITbIOTEPOB

5. | Tema 5. [1akersl 4 |4 10 10 Ornpoc no JeKnun
MPUKJIAIHBIX TIPOrpaMM 3amura
VI SMYJSIIUU HEHPOHHBIX MPaKTUYECKOU
ceTen paboTHI.

5. SK3aMel 4 18 KommbrorepHoe

TECTUPOBAHUE.
Uroro: 14 28 18 |48 | 108
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Coz[epmalme AUCIHHUIIIMHBI «HpI/IMEHeHI/Ie HeﬁPOKOMHmeepOB B
HHTEJNJICKTYAJbHBIX CUCTEMAX).

Ne HaunmeHnoBaHue pasgeia Copnepixanue
AUCHUTINHBI

1. | Tema 1. [Tonsatne [IoHATHE O HEUPOKOMIIBIOTEPAX M HEHWpOUYMIIAX.
HEUPOKOMITBIOTEpPAX Hudpossie, aHaJIOroBble,  IU(PPO-aHATOTOBBIC
HEHWPOUYMIIAX. HEHpOYMIIBI M HeWpokomIbloTepbel.  Mcropus

HEHPOKOMIIBIOTEPOB. BricTaBku
HEHPOKOMIIBIOTEPOB. Bo3nukHOBEHME u
CTAaHOBJICHUE HEUpOKOMIBIOTEpOB B Poccun u
3apy0exom. IIpumepsr HEHPOKOMIIBIOTEPOB.
TpaHCIBIOTEPHI.

2. | Tema 2. ApXuUTEKTYpBI ApXUTEKTYpbl HEHPOKOMIIBIOTEPOB. APXUTEKTYpa

HEUPOKOMITBIOTEPOB. OBM  ¢on Heiimana. Otiuuusi apXUTEKTYphI
HelipokoMnbioTepoB. SIMD, MIMD apxuTtexTypsl.
udpossie,  anamoropsie,  IU(PO-aHAIOTOBBIC
HelipokoMnbloTepsI. [IpencraBieHrst CUTHAJIOB.

3. | Tema 3. AnmaparHsie AnmnaparHble peanu3aldd HEHPOKOMIIBIOTEPOB U
peanus3anuu HEHPOYHIIOB. Helipouumnsl Ha [UJIMC.
HEUPOKOMITBIOTEPOB U Apxutektypa IIJIMC. IlpoekTsl HeipouurioB Ha
Helpouunos. Helipounnsl Ha [TJIMC. TrueNorth.

[JINC.

4. | Tema 4. [IporpaMMHBIE U [IporpamMmHBIE 51 IIPOTPaMMHO-aIlIapaTHbIE
IIPOrpaMMHO-aIIapaTHbIE pealn3anMy  HEHPOKOMIBIOTEPOB. (CHUrHanbHbBIE
peanu3anuu nponeccopel DSP. Apxurexkrypa DSP. Ilpumepsi
HEUPOKOMITBIOTEPOB peanuzanuii HelpokomIibroTepoB Ha DSP.

5. | Tema 5. [TakeTsl pUKIATHBIX [TakeTbl TPUKIAIHBIX MPOTpaMM I AMYJISIUN

MIPOrpaMM TSI SMYJISIIUU
HEUPOHHBIX CETEH

HEHPOHHBIX cereii. Matlab Neural Network
Toolbox. Statistica. Deductor. Neurosolution.
Neuroshell. Ipyrue makersr.




4 OOpa3oBaTe/ibHbIE TEXHOJOIHH.
Oo0pa3oBaTe/ibHbIE TEXHOJOTHH

Ne Buabl yueOHbIX
HaunmeHnoBaHue pasgeia N O0pa3oBaTe/bHbIE TEXHOJIOTHHI
n/n 3aHATHH
1 2 3 4

1. |Tema 1. [TonsiTue o|Jlexmus 1. Jlexuust ¢ MCOJIB30BaHUEM
HEUPOKOMIIBIOTEPAX U HEMPOUYUIIAX. BUJIEOMATEPUAIIOB.

2. |Tema 2. ApXUTEKTYpHI Jlexuus 2. Jlekuus ¢ ucnob30BaHUEM
HEUPOKOMITIBIOTEPOB. BHJICOMATEPHUATIOB.

3. |Tema 3. Anmaparsbie peanu3anu | JIekmus 3 Jlekuus ¢ ucnob30BaHUEM
HEUPOKOMITIBIOTEPOB U HEUPOUHIIOB. BUJIEOMATEPHUAIIOB.
Hetipouunst na IIJINC [IpakTnueckoe |BsbInmosHEeHME MPaKTHYECKON

3aHATHE paboThI MOCPECTBOM
cnenuanusupoBanHoro [10.
KommnbrorepHoe TecTupoBaHue.

4. |Tema 4. IlporpammHbIle U Jlexuus 4 Jlexuus ¢ ucnosb30BaHUEM
IpOrpaMMHO-aNIapaTHbIe BHJIEOMATEPHUATIOB.
peanuzanuu HelpokoMmIibloTepoB  |[IpakTudeckoe |BrinonaHeHHE MpakTHYECKOM

3aHATHE paboThI MOCPEACTBOM
crenuanuzupoBanHoro [10.

5. |Tema 5. TTakeTsl MpUKIIATHBIX Jlexknusa 5 JIeknus ¢ UCIOIb30BaHUEM
MIPOrpaMM JUIsl SMYJISILIUN [IpakTrueckoe |BHIEOMATEpPUATIOB.
HEUPOHHBIX CETEH 3aHSATHE BrinosiHeHUE pakTUYECKOM

paboTHI TOCPECTBOM
crietanuzuposanHoro I10.
KomnbrorepHoe TecTupoBanue




5 OuneHka IUIaHNPYeMBbIX Pe3yJbTATOB 00yYeHHs
5.1 Cucrema oneHuBaHus

dopMa KOHTPOJIA Makc. K0JM4ecTBO 0aJ1710B
3a oany padory |Bcero
Texymuii KOHTPOJIb:
- OIpoC S bannos S bannos
- BBITIOJTHEHHUE MPAKTHYECKUX padboT 10 6annos 40 bannos
- KOHTpOJIbHAas paboTa B popMe KOMIBIOTEPHOTO TecTUpoBanus |15 bannos 15 6annos
[TpomexxyTounast arTecTamus 40 bannos
(Drzamen)
Hroro 3a cemectp 100 6annos

[Tonmy4eHHBIN COBOKYITHBIN PE3YJIbTaT KOHBEPTUPYETCS B TPAJUIIMOHHYIO KAy OLIEHOK U B
mKany oueHok EBpornelickoil cucreMsl nepeHoca 1 HakorieHus kpeautos (European Credit

Transfer System; nanee — ECTS) B cooTBeTCTBUM ¢ TabaUIEH:

100-0amnbHas TpammonHas mxana IIIkana
IIIKaja ECTS
95 -100 A
8394 OTJINYHO B

68 — 82 XOPOIIIO 3a4TCHO C

56 — 67 D

50 55 yIOBJICTBOPUTEIILHO E
20-49 FX
0_19 HEYIOBJICTBOPUTEIILHO HE 3a4TEHO =
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5.2 Kpurepuu BbICTaBICHUS OLIEHKHU 10 AUCIUILTIHE

Bananl/

Mlkana
ECTS

OueHka nmo
MUCHUILINHE

Kpurtepuu onenku pe3yibTaroB 00y4eHHs 110
AUCHUILINHE

100-83/
AB

«OTIIMYHOY/
«3a4TEHO
(oTim4HO)»/
«3a4TEHO»

BrictaBnsiercst oOyuaromemycs, eciiu OH ri1y0oKo 1
IIPOYHO YCBOMJI TEOPETUYECKUU U PAKTUYECKUI
MaTepuai, MOXKET IIPOJEMOHCTPUPOBATh 3TO HA 3aHATUAX
U B XO/I€ TPOMEKYTOUHOMN aTTeCTal|H.

OO0yuaromuiicsi UICYEPIBIBAOIIE U JIOTUYECKUA CTPOMHO
u3Jaraet ydeOHbIi MaTepuall, YMEET yBS3bIBATh TEOPHIO C
IIPAKTUKOM, CIIpaBIIsSIETCS C peLICHUEM 3a]a4
npodeccuoHanbHOM HalPaBIEHHOCTH BHICOKOTO YPOBHS
CJIOHOCTH, MPAaBUIHHO 0OOCHOBBIBAET MPUHSTHIE
perieHus.

CB0OOIHO OpHEHTUPYETCS B y4eOHOM 1
npodeccuoHanbHOM TUTEpaType.

OrieHKa MO TUCIUTUTAHE BBICTABJISIOTCS 00yJIaroneMycs ¢
Y4ETOM PE3YNIBTATOB TEKYLIEH U TPOMEKYTOUHOM
aTTeCTalNU.

Komnerenuu, 3akpeniaéHnple 3a TUCIUIIITNHOM,
chopMUpOBaHBI HA YPOBHE — «BBICOKHIN.

82-68/

«XOpomIoy/
«3a4TEHO
(xoporo)y»/
«3aYTCHOY

BricTaBnsiercst o6ydaromemycsi, €CiIi OH 3HaeT
TEOPETUYECKUI U IIPAKTUYECKUI MaTepHall, FPAMOTHO U 1O
CYILECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOJ€
IIPOMEXKYTOUHOW aTTECTALMH, HE IOITyCKasl CYIECTBEHHBIX
HETOYHOCTEH.

OO0yuaromuiicsi MpaBUILHO MMPUMEHSET TCOPETUICCKUE
MOJIOKEHUS ITPU PEIICHNUH MTPAKTUYECKUX 3a]1a4
npodeccuoHanbHOM HallPaBICHHOCTH Pa3HOTO YPOBHS
CJIOHOCTH, BJIaJIC€T HEOOXOAUMBIMHU ISl 3TOTO HaBBIKAMHU
Y IPUEMAaMHU.

JlocTaTouHO XOPOILIO OPHUEHTUPYETCS B y4eOHOM U
npodeccuoHanbHOM TUTEpaType.

Onenka o JUCIUILIMHE BBICTABIISAIOTCSA 00y4aronemMycs ¢
Y4€TOM PE3yJIbTATOB TEKYLIEH U TPOMEXKYTOUHOM
aTTeCTaluu.

Komnereniuu, 3akperiéHnple 3a AUCHUIUIMHOMN,
c(hOpMUPOBaHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D,E

«yIIOBJICTBOPH-
TEILHO»/
«3a4TEHO
(ynonerBopu-
TEIBHO)»/
«3a4TEHO»

BeicraBiisiercs: o0ydaromiemMycsi, €Clid OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUI U NPAKTUYECKUI MaTepuall,
JOIYCKaeT OTAENbHbIE OIIMOKH IIPU €r0 U3JI0KEHUH Ha
3aHATUAX U B XOJI€ IPOMEKYTOYHOM aTTECTALUH.
OOyuarouiicss HCIBITBIBAET ONPECIEHHBIE 3aTPYIHEHUS
B IIPUMEHEHHUH TEOPETUUECKUX ITOJI0KEHUH NIPU PELIEHUH
IPaKTUYECKUX 331a4 POo(ECCHOHAIBHON HAIPaBIEHHOCTU
CTaHJapTHOI'O YPOBHS CJIIOKHOCTH, BJIAJIEET
HEOOXOAMMBIMH JUIsl ATOTO 0a30BBIMH HaBbIKAMU U
IpUEMaMH.

JleMOHCTpUpYeT JOCTAaTOYHbII ypOBEHb 3HaHUs y4eOHOM
JUTEPATYPHI 110 TUCLUIUIMHE.
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Baanbl/ Ouenka no Kpurtepuu onenku pe3yjibTaroB 00y4eHHs 110

M xama AUCHUILINHE AUCHUILINHE

ECTS
OreHka 1o JUCHUITIIMHE BBICTABIIAIOTCS 00YJarOIEMYCs C
Y4€TOM pE3yJIbTATOB TEKYILIEH U IPOMEKYTOUYHON
aTTeCTalUU.
Komnereniuu, 3akperniaéHnpie 3a JTUCUUIIINHOM,
c(OpMHUPOBAHBI HA YPOBHE — «IOCTATOYHBII.

49-0/ «HEYJOBIIETBOPHUTE | BhIcTaBiseTcst 0OydaromeMycs, eciii OH He 3HaeT Ha

F.FX JTBHOY/ 0a30BOM ypOBHE TEOPETUUYECKUIN U MPAKTUUECKUI

HE 3a4TEHO MaTepual, I0IMycKaeT rpyobie OmMOKU IIPU €ro

U3JIO’)KEHUU Ha 3aHATHIX U B X0J1€ IPOMEKYTOUHOM
aTTeCTallUU.

OOyyaromuiics UCIIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
IPUMEHEHUH TEOPETUUECKUX MOJIOKEHUH NPHU pelIeHUH
IPAKTHUYECKUX 33a4 NpodeccuoHalbHOM HallpaBIEHHOCTH
CTaH/IaPTHOIO YPOBHS CJI0)KHOCTH, HE BJIaJICET
HEOOXOJUMBIMHU JUI 3TOTO HaBbIKAMU U IPUEMAMH.
JlemoHcTpHpyeT (hparMeHTapHble 3HaHUS Y4eOHOI
JUTEPaTyphl MO TUCHUIUIMHE.

Onenka no JUCIUILIMHE BBICTABIISAIOTCS 00yJyaroniemMycs ¢
Y4ETOM PE3YNIBTATOB TEKYIIEH U MMPOMEKYTOUHON
aTTeCTallUu.

Komnerenium Ha ypoBHE «IOCTATOUHBINY, 3aKPETIEHHBIE
3a JUCUUIUIMHOMN, He CPOPMHUPOBAHBIL.

5.3. OneHouHBIE CpeaicTBA (MaTepUabl) AT TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH,
MIPOMEXYTOYHOM aTTecTalluu 00yJaromuXCs 0 JUCIUILINHE.

IIpuMepHbIe BONPOCHI HA KOMIIBIOTEPHOE TECTHPOBAHHUE !

Komnerennun IIK-1: ITIK-1.1, I1K-1.2, ITK-1.3.

1. Tlo kakuM MPUHIIKAIIAM CTPOSITCS UICKYCCTBEHHBIE HEHUPOHHBIE CETH?
e B COOTBETCTBMH C NPHHIMIIAMU OPraHM3alid ¥ (QYHKIHOHUPOBAHUS OHOJOTHUECKHX
HEUPOHHBIX CETEH,

e [lo npuHIMIAM ¥ MpaBWJIaM MaTEeMaTHYECKOM JIOTUKH,

e B COOTBETCTBUM NPHUHIMIIAMHA HWCKYCCTBEHHOTO WHTEIJICKTAa W TCOPUU TPUHATHUS
pElIEHU.
e Ha oCHOBE MPHUHIIMIIOB UMUTAIIMOHHOTO MOJICIIMPOBAHUS CJIOKHBIX CUCTEM
® U IIPOLIECCOB.
2. Krto u xorna npeioxui nepByro Moieib HelipoHa?

VY. Makkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 r.
®. Pozenbnart (F. Rosenblatt) B 1957 r.

. Xpro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.

3. Kto 1 xorna BnepBbie IpeIOKII TpaBuia 00y4eHUs] UICKYCCTBEHHON HEMpPOHHOM ceTn?
e V. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 1.

J. Xe606 (D. Hebb) B 1949 1.

o @. Pozenbunart (F. Rosenblatt) B 1957 1.
o JI. Xwro0en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 .
4. Krto u korja pa3paboTaj NPUHIUIIBI OPraHU3auK U PYHKIIMOHUPOBAHHS IEPCENTPOHORB?




12

VY. Makkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
J1. Xe066 (D. Hebb) B 1949 1.

®. Pozenonarr (F. Rosenblatt) B 1957 r.

. Xero6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 1.

Kro u xorma pa3zpaboTan KOTHUTPOH?

V. Makxkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.
J1. Xe606 (D. Hebb) B 1949 .

®. Pozenbmnart (F. Rosenblatt) B 1957 r.

K. ®ykymuma (K. Fukushima) B 1975 r.

6. Kro m korma mpeayous1 HelpoceTeBble MOJENH, oOydaromencss 0e3 y4uTens Ha OCHOBE
caMOOpraHu3aIu?

VY. Makkanox (W. McCulloch) u V. ITurrc (W. Pitts) B 1943 r.
J1. Xe66 (D. Hebb) B 1949 1.

®. PozenbOmnart (F. Rosenblatt) B 1957 r.

K. ®ykymmuma (K. Fukushima) B 1975 1.

7. Krto u xorna cosjan alanTUBHYIO PE30HAHCHYIO TEOPUIO U MOJIETN HEHPOHHBIX CeTel Ha ee

OCHOBE?

1. V. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 r.
2. JI. Xe66 (D. Hebb) B 1949 1.

3. ®@. Pozenonart (F. Rosenblatt) B 1957 .

4. K. ®ykymuma (K. Fukushima) B 1975 1.

8. Kakumu cBoiicTBamMu 00J1a/1af0T HCKYCCTBEHHBIE HEHPOHHBIE CETH?

oOyueHue Ha OCHOBE IIPUMEPOB

M3BJICYCHHE 3HAUYUMOW WHGOpPMAIMM U  3aKOHOMEPHOCTEH W3 M30BITOYHBIX U
3alTyMIICHHBIX TAHHBIX

000011IeHIE TPEIBITYIIETO OTIhITa

aIalTHBHOCTh K M3MEHEHHIO YCIOBHI (DYHKIIMOHUPOBAHUS

00y4eHHe Ha OCHOBE MPEIEACHTOB (MPUMEPOB)

MPOCTOTa  JIMHTBHCTUYECKOW  MHTEPIPETAlMH  CTPYKTYphl  CETH W 3HAUCHHM
CHHAIITUYECKUX BECOB HEHPOHOB CETH

OBICTpasi CXOJMMOCTbh IPH PEIICHUH ONTUMH3AIIMOHHBIX 337124

MaJIoe YUCIIO MUKJIOB U JUTUTEITBHOCTH BPEMEHH O0yUCHHS

9. B uewm 3axirouaercs 3aJaydya KHaCTepI/ISaHI/II/I?

3amaua KiacTepU3alld COCTOMT B YKa3aHUM MPUHAIJICKHOCTH BXOJHOro 00pasa,
MIPEJICTABJICHHOTO BEKTOPOM IPU3HAKOB, OJHOMY HJIM HECKOJIBKUM MPEIBAPUTEIHHO
OTIpe/IeNIEHHBIM KJIaccaM.

[Ipu pemreHun 3amaun KiacTepu3allld OTCYTCTBYET oOywaromias BBHIOOpKAa ¢ METKaMu
kimaccoB. Pemienue 3agaum  KiacTepu3allid OCHOBAHO Ha YCTAaHOBIEGHUM MOJ00US
00pa30B U pasMenieHNH OIU3KKUX 00pa30B B OJIMH KJIacTep.

3amadell KiacTepU3aluu SBISETCA HAXOXKICHHE peLICHHs, KOTOPOE€ YIOBJIETBOPSET
CUCTeME OTpaHHYEHUN M MAKCUMHU3HUPYET WJIM MUHUMU3UPYET LENIEBYIO (QYHKIIHIO.
3amadeli KIacTepu3alliy SBISETCS pacyeT TAaKOTO BXOJHOTO BO3JCHCTBUS, MPH KOTOPOM
CUCTeMa CJIeYeT IO JKeIaeMON TPACKTOPUH, TUKTYEMOM ITaJIOHHON MOJIEINBIO.

10. B uem 3akiroyaetcs 3a/1a4a anmnpoKCUMAIUH?

33,[[3‘13 arrpoKCuMaluu COCTOUT B YKa3aHUU MPUHATIICKHOCTHU BXOIAHOI'O 06p333.,
NpeACTAaBJICHHOTO BCKTOPOM IPHU3HAKOB, OJHOMY WM HCCKOJIBKUM MNPEABAPUTCIIBHO
ONPCACIICHHBIM KJIaCCaM.

HpI/I peUICHUH 3aJa4u allpOKCUMAIIUN OTCYTCTBYCT 06y11a10ma51 BLI60pKa C MCTKaMH
Kj1accoB. PemeHue 3amadm alMpoOKCUMAllMK  OCHOBAHO Ha YCTAHOBJICHUU HOZ[O6I/ISI
06pasoB " pasMCIICHUN OJIM3KUX O6p8.30B B OJIUH KJIaCC aIllIpOKCUMAIHu.



13

e 3ajayeil annpOKCHUMALIUU SIBJSIETCSI HAXOXKJIEHUE PEIIEHUs, KOTOPOE yJIOBJIETBOPSIET

CHCTEME OTPaHWYCHUH M MAKCHUMHU3HUPYET WJIM MHHHUMHU3HUPYET LEJNEBYIO (PYHKIUIO.

e Ilycte mmeercs oOydaromiasi BEIOOpKa, KOTOpasi TEHEPUPYETCsS HEU3BECTHOU (PYHKITUEH.

3amaya anmpoKCUMAIlUH COCTOUT B HAXOXKACHUH OILICHKH 3TON (DYHKIIHH.

Komnerennun IIK-9: IIK-9.1, I1K-9.2, I1K-9.3.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N3 xakux 31eMeHTOB COCTOUT (GOpMaIbHBIA HEHPOH?

e U3 ymMHOXUTENEH, CyMMaTOpa U HETMHEHHOTO MpeoOpa3oBaTes

e U3 uHTerparopa, MMHENHHOro npeoOpa3oBaTelisi U HOpMaJIN3aTopa

e 3 cyMMaTOpOB, YMHOXHTENS U HEIMHEHHBIX MpeoOpazoBaTeneii

e 113 cymmMaTopoB, YMHOXKHUTEIS U JETUTEIIS
HazoBure HecymiecTBYIONTYIO (YHKIUIO aKTUBAllMK HEHpOHA:

e HomuHanbHas

e CurmownjganpHas

e PamnanbHO-6a3ucHas

e KBagpatuunas
Kakasi n3 akTUBanmOHHBIX (PYHKIIUN HEHMpPOHA MPUHUMAET OJHO U3 JBYX aJIbTEPHATUBHBIX
3HAYECHH?

e Jluneiinas

e (CurmomnpganbHas

e 3HakoBas (CUTHaTypHas)

e PanunanbpHo-0a3ucHas
Kakas u3 akTuBallMoHHBIX (PYHKIIUI HEMpoHa HE UMEET OrpaHUYEeHU B 00JaCTH 3HAYEHUIT?

e Jluneiinas

e (CurmounpgaibHas

e 3HakoBas (CUTHATYpHasl)

e PammnanpHO-0Oa3ucHas
B kakux HEHPOHHBIX CETAX KKIbIA HEHUPOH MEPENaeT CBOM BBIXOJHOW CHUTHAJ OCTaJIbHBIM
HelipoHam ceTu?

e B nosHOCBS3HBIX

e B MHOrocnoiHsIx

e B cioucteix

e B cnabocBs3aHHbIX
Co ckolbKMMH HEHpOHaMH B OKpecTHOCTH (oH HeliMana cBs3aH KaXIbld HEUpPOH
c1ab0CBsI3HON HEHPOHHOM ceTH?

-3 4 -6 -8

Co CKOJNBKMMHU HEHpPOHAMH B OKpECTHOCTH ['oJiess CBsI3aH KaKIbI HEHPOH c1abo0CBA3HOM
HEUpOHHOU ceTn?

-3 4 -6 -8
Co ckoNbKUMU HEMpOHAMU B OKpecTHOCTH Mypa CBsi3aH KaxKbli HelipoH crnabocssiHoi MHC?
-3 4 -6 -8

K xakoMy THITY HCKYCCTBEHHBIX HEHPOHHBIX CETeH OTHOCUTCS MHOTOCIIOMHBIN TIEpcenTpoH?
e K cersam 6e3 0OpaTHBIX CBSI3CH
e K cersiM ¢ 00paTHBIMH CBSI3SIMH
e K CIIOMCTO-IMKIMYECKUM CETSAM C OOpPaTHBIMHU CBSI3IMU
e K IOJHOCBSA3HO-CIOUCTBIM CETSAM
B yem 3akirogaercs Ha3HaYEHHUE AITOPUTMOB cokpalieHus (pruning algorithms) MHC?
e CokpalleHue yrciaa HeHpPOHOB B CKPBITHIX CIOSIX
e CokpalleHue yrcia HeHpPOHOB BO BXOJJHOM M CKPBITBIX CIOSX
e CokpallieHHle YKcia CHHAICOB B CKPBITHIX CIOSIX
e CokpallieHle YKciia CHHAIICOB BO BXOJAHOM U CKPBITHIX CIOSX
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Bonpockl Kk npoMeKyTOYHOM arTecTanun (JK3aMeH):

Komnerennun IIK-1: IIK-1.1, ITIK-1.2, IIK-1.3.

ROo~NoGa~wNE

0.
11.
12.
13.

IloHATHE HEHPOKOMIIBIOTEPOB U HEHPOUHMIIOB.
Apxutektypa IIJIMC u npoexts! HelipounnoB Ha [IJINC.
Apxutektypa DSP u npoektsl Helipouunos Ha DSP.
Apxutexrypa GPU u peanuzanus HeiiponHsix cereit Ha GPU.
Texnonorust CUDA.
Heiiponaketsr. Matlab Neural Network Toolbox. Deductor. Neurosolution u apyrue.
MeMpucTOpBI M IPOEKTHI HEHPOKOMIIBIOTEPOB HA MEMPUCTOpax. Moien MEMpPUCTOPOB
OO6nacTy NpUMEHEHUs! UICKYCCTBEHHBIX HEHPOHHBIX CETEH.
buonoruueckuii HelipoH. CTpyKTypa U CBOMCTBAa HCKYCCTBEHHOI'O HEHpPOHA.
Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEHPOHOB.
Knaccugukanus uCKycCTBEHHBIX HEHPOHHBIX CETEH U X CBOWCTBA.
Teopema KonmoropoBa—ApHomba.
Pabora Xext-Hunbscena. CnenctBusi u3 teopembl KoamoropoBa—ApHoibaa—Xexr-
Hunbcena.

Komnerennus ITK-9: IT1K-9.1, I1K-9.2, I1K-9.3.

14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

[locTaHoBKa M BO3MOXKHBIE IYTH pEIICHHUS 3aJaud OOYy4eHHUsI HCKYCCTBEHHBIX
HEHWPOHHBIX CETEH.
OO0ydeHue ¢ yuuTeseM, alrOpUTM 0OpPaTHOTO PaCIpPOCTPAHEHUS OILIUOKH.
OO6yuenue 6e3 yuuTens.
Hacrtpoiika uncna HEHPOHOB B CKPBITBIX CIIOSIX MHOTOCJIOWHBIX HEHPOHHBIX CETEH B
npouecce o0ydeHusi. ANrOpUTMBI cokpaleHusi. KOHCTpyKTUBHBIE aTOpPUTMBI.
[TepcenTpoH.
MHOrocnoiHbIi NepcenTpoH
HeiiponHnsie cetn paguaibHBIX 0a3UCHBIX (DYHKIIHIA.
BeposiTHoCTHAst HEHPOHHAS CETh.
O060011eHHO-pErpecCHOHHAs] HEHPOHHAs CETh.
Heitponnsie cetn Koxonena.
HeiipoHHble ceTu BCTpEYHOTO pacipoCTpaHEHUS.
Hetiponnsie cetn Xondunaa.
Heitponnsie cetn XoMMuUHra.
JIByHaIpaBiieHHas acCOIATUBHAS MAMSTh.
Kackannble HCKyCCTBEHHBIE HEHPOHHBIE CETH.
CeTu aganTUBHON PE30HAHCHOM TEOPUH.
KoruutpoH 1 HEOKOTHUTPOH.
[IpencraBienue 3a1a4u B HEMPOCETEBOM JIOTHUECKOM Oazuce.
[Ipumenenne MHC pns mopenupoBaHUs CTaTHUECKUX OOBEKTOB, KiIacCH(HUKAIUH,
anmnpoKCUMaIuu (QyHKIIHA.
[Ipumenenne MHC nns knactepusanyiv, BPEMEHHBIX PSAOB, JIMHEWHBIX TUHAMUYECKHX
00BEKTOB.
OOmue cBeneHUsT O COBPEMEHHBIX MPOTPAMMHBIX CpEICTBaX W  CHCTEMax
MOJEIIMPOBAHUS HCKYCCTBEHHBIX HEMPOHHBIX ceTed. XapaKTepUCTHKH COBPEMEHHBIX
IIPOrPAMMHBIX CPEJICTB U CUCTEM MOJEIMUPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.



6  YueOHO-MeTOAMYECKOe U HH(POPMANIMOHHOE o0ecnedeHHe TUCHUTLTUHBI
6.1 CrnucoOK HCTOYHHMKOB M JIUTEPATYPHI

Jureparypa

OcHoBHas

1. Tpopumon, B. b. HuTemiekTyanabHbIE aBTOMATU3MPOBAHHBIE CHCTEMBI YIPABICHHS
TEXHOJIOTUYECKUMH OOBeKTaMH: Y4eOHO-TpakTHueckoe mnocodme / Tpodumor B.b.,
Kymakoe C.M. - Bomorma: MWudpa-Umxenepus, 2016. - 232 c¢. - URL:
https://new.znanium.com/catalog/product/760121.

2. bornmanos, E. I1. MHTENNIEKTYaNbHBIN aHAIN3 AaHHBIX: MPAKTUKYM JUII MaruCTPaHTOB
Hanpasienus 09.04.03  «[Ipuknagnas wuHbOpMaTHKay NpoUIb  TOATOTOBKH
«HbOopMaIIMOHHBIE CHCTEMBI M TEXHOJIOTUM KOopHopaTtuBHOro ympasienus» / E. IL
borpanos. - Bosrorpan: ®I'6OY BO Boarorpanckuit 'AY, 2019. - 112 c. - Tekcr:
anekTponHbId. - URL: https://znanium.com/catalog/product/1087885.

3. Topbauenko, B. 1. NHTemIeKTyabHBIC CUCTEMBI: HEUYSTKUE CUCTEMBI M CETH: yU4eOHOE
noco6ue s By3oB / B. . I'opbauenko, b. C. Axmeros, O. 0. Ky3nenosa. — 2-¢ m31.,
ucnp. u gon. — MockBa: W3parensctBo IOpaiir, 2019. — 105 c. URL:
https://urait.ru/bcode/444125.

JomnonauTenbHas

1. CrankeBuy, JI. A. MHTennexTyaabHble CUCTEMBI U TEXHOJOTUH: YIEOHUK M PAKTUKYM
st 6akanaBpuata u maructpatypsl / JI. A. CrankeBund. — MockBa: M3gatenbcTBo
IOpaiit, 2019. — 397 c.— URL. https://urait.ru/bcode/433370.

2. T'mankos, JI. A. I'eHeTnueckue anroput™bl [DnekTpoHHblid pecypce] / [Tox pea. B. M.
Kypeitunka. - 2-e u3z., ucnpasi. u jgon. - Mocksa: ®U3MATIIUT, 2010. - 368 c. -
URL: https://new.znanium.com/catalog/product/544626.

3. Beiinbepr, P. P. VHTennexTyanpHblii aHAaTN3 JAaHHBIX W CHUCTEM YIpPaBJICHUs OW3HEC-
npaBWJaMH B TeleKoMMyHUKanusx: Monorpadus / P.P. BeiinbGepr. - Mocksa: HULL
NH®PA-M, 2016. - 173 c. - URL.: https://new.znanium.com/catalog/product/520998.

6.2. [Tepedens pecypcoB HHGOPMAITHOHHO-TEICKOMMYHUKAIIMOHHON CETH

«HTepHETY.
https://www.aireport.ru/ Ansmanax "MCKyCCTBEHHBIN HHTEIIEKT"

2. http://aidt.ru/index.php?lang=ru XXypuan "VcKyCCTBCHHBIH HHTEIUIEKT U MPUHITHE
peuenuit”

3. http://znanium.com — DIeKTPOHHO-OMOIMOTEUHAS CHCTEMA.

4. http://window.edu.ru - Uadopmarmonnas cuctema «EauHoe OKHO JOCTYyIIa K
00pa3oBaTesIbHBIM pecypcam.

=

6.3. [lepeyeHr coBpeMEHHBIX MPOQPECCHOHAIBHBIX 0a3 JaHHBIX U WH(POPMAIIMOHHO-
CIIPABOYHBIX CUCTEM

Ner/it HaumenoBaunune

1 Mexnynapoanslie pedeparuBHbie HaykomeTpuueckue bJl, noctymHbie B pamkax
HalMOHAILHOM noanucku B 2019 r.

Web of Science

Scopus

2 [Ipodeccruonanbubie momHOTEKCTOBBIE b/I, MTOCTYyMHBIE B paMKax HaIllHOHATHHOU
noanucku B 2019 T.

XKypnansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuainsr Taylor and Francis

ONEeKTPOHHbBIC U3JAHUS U3/1aTENbCTBA Springer

3 KomnbroTepHbie cripaBoOYHbIE PABOBbIE CUCTEMBI
Koncynpranr [Tnroc, Mapant



https://new.znanium.com/catalog/product/760121
https://new.znanium.com/catalog/product/544626
https://www.aireport.ru/
http://aidt.ru/index.php?lang=ru
http://znanium.com/
http://window.edu.ru/
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7  MarepuajJbHO-TeXHHYeCKOe o0ecrevyeHne TUCHMIIUHBI.
Jns  MarepuanbHO-TEXHHYECKOTo  obecneueHuss — aucuuiumHbl  «[Ipumenenue
HEHPOKOMITBIOTEPOB B MHTEIICKTYABHBIX CUCTEMAaX» HEOOX0AUMO:
Jlaboparopus unpopmaruku — aya. Ne 203:
e | KOMIIBIOTEp MPEIOIaBATENS,

12 KOMIBIOTEPOB OOYUYAIOIIUXCS, MAPKEPHAsk JOCKa, TPOECKTOP
Windows 7, 68526624, 6e3 naTsl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBo6oaHbIi A0CTYII,

Matlab, 647526, Ge3 naTel

Mathcad Education - University edition, 2996385, 14.06.2019.

8 OoecneueHue 00pa3oBaTEILHOTO NPoOIIECCA JJIsl JIUI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI

B X0J€ peamr3an JUCHUITIIMHBI UCIIOJIB3YIOTCA CICAYIOIUE JOMOJTHUTCIIBHBIC
METOBI o6yquHs{, TEKYHIETO KOHTPOJIA YCTIEBAEMOCTHU U HpOMe)KYTOqHOﬁ arrecraiiuu
06yqa10m1/1x051 B 3aBUCUMOCTHU OT UX UHAWUBUIAYAJIbHBIX 0COOEHHOCTEH:

® IS CHEMNBIX U CIIA00BUAIINX:
- nexkuuu OGOPMIIIOTCS B BHJE DJCKTPOHHOTO JTOKYMEHTA, JOCTYIMHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CIECIHATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICYCHUEM
- TMHChbMEHHBIC 3a/JlaHUsI BBITIOJHSIIOTCS Ha KOMIIBIOTEPE CO  CHEIHATU3UPOBAHHBIM
MIPOTpaMMHBIM 00€CIIeYeHHEM, UJIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- o0ecreynBaeTcs MHIMBHIYAIBHOE paBHOMEpHOE ocBerieHrne He MeHee 300 Jokc;
- JUIsl BBITIOJTHCHHS 3aJaHHsl TIPU HEOOXOIMMOCTH TPEAOCTaBIIACTCS YBEIWYUBAOIICE
YCTPOUCTBO; BO3MOYKHO TaK)K€ UCIIOIh30BaHNE COOCTBEHHBIX YBEIIMUMNBAIOIIUX YCTPOUCTB;
- MUChMEHHBIE 3a71aHusT 0(OPMIIIIOTCS YBEIIMYEHHBIM IIPU(TOM;
- 9K3aMEH M 3a4€T MPOBOJISATCSA B YCTHOM (DOpME WIIM BBITIOJHSIOTCS B TUCBMEHHOU (popme Ha
KOMIIBIOTEPE.
® IS TUIYXHUX U CIa00CTBIIIAITNX:
- Jekiuu oGOpMIIIOTCS B BHUJIE DJIEKTPOHHOTO JOKYMEHTa, JHOO MPEeAoCTaBISIETCS
3BYKOYCHUJIMBAIOIIAs anmapaTrypa HHANBUYyaJIbHOTO MTOJIb30BaHHUS;
- MUCHMEHHBIE 3aJJaHUS BBITIOJIHIIOTCS Ha KOMITBIOTEPE B TUCbMEHHOM (hopMme;
- DK3aMEH W 3a4éT MPOBOJATCA B NHMCHbMEHHOHW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeicHUE B (POPME TECTHPOBAHHUS.
e JUIsl IUI[ C HAPYIICHUSIMHU OMOPHO-ABUTaTEIBHOTO anmapara:
- JeKuuu OQGOPMISIIOTCS B BHJE SJEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CICHHATM3UPOBAHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM
- MHCbMEHHBIC 3aJIaHUsI BBITIOJHSAIOTCS HA KOMIIBIOTEPE CO  CHEIUATU3HPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM;
- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOUM (OpME HITH BBITIOJIHSIOTCS B TUCHbMEHHON Qopme Ha
KOMIIBIOTEPE.
[Ipu HEOOXO0TMMOCTH MPEAYCMATPUBAETCS YBEIHMUEHNE BPEMEHH IS MOATOTOBKH OTBETA.
[Ipouenypa  mpoBeaeHHUS  MPOMEKYTOYHOM  arTecTaluu A 0Oydaronuxcs
yCTaHABIUBAETCS C Y4E€TOM WX HMHAWBHUIYaJbHBIX MCUXOPU3UYECKUX OCOOCHHOCTEH.
[IpomexxyTouHasi aTTecTalys MOXKET MPOBOIUTHCA B HECKOJIBKO 3TaIlOB.
[Ipu mpoBeneHUN MpOLETYpPHl OICHUBAHMS PE3YIBTATOB OOyUYEHHS MpeaycMaTpuBaeTCs
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UCTOJBb30BaHUE TEXHUYECKUX CPENCTB, HEOOXOAMMBIX B CBS3M C HWHIUBUAYAJIbHBIMHU
0COOEHHOCTSAMHU O0YyJaromMXcsi. ITH CPEACTBA MOTYT OBITH MPENOCTABICHBI YHUBEPCUTETOM,
WJIA MOTYT MCITOJIb30BAaThCSl COOCTBEHHBIE TEXHUYECKUE CPE/ICTBA.

[IpoBenenne mpoleaypbl OICHMBAHHS  PE3yIbTATOB  OOy4eHHUS  JIOMyCKaeTcst ¢
MCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHA.

ObecnieunBaercs 10CTyN K MHGOOPMAITMOHHBIM U OMOIHOTrpadMuecKuM pecypcam B CETH
WuTepHer s Kakaoro oOydaromierocs B ¢opmax, aJaNTHPOBAHHBIX K OTPAaHUYEHHUSIM HX
3I0POBBS U BOCTIPHUSTHS HH(POPMAITUH:

® ISl CIICIIBIX U CIIA00BUISIINX:

- B [I€YaTHOW (hopMe yBETUUYEHHBIM HIPHPTOM;
- B (hopMme 2IeKTPOHHOTO TOKYMEHTA;

- B hopme aynmodaiina.

e Uil TIIYXHX M cIabOCbIIAIINX:

- B Ie4aTHou popme;

- B popMe JIEKTPOHHOTO IOKYMEHTA.

e It 00y4aroIMXCsl C HApYHUICHUSIMU ONOPHO-ABUraTEeNIbHOTO amrapaTa:
- B IeyaTHou popme;

- B popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

VYdeOHbIe ayTUTOPHUH JUTST BCEX BHIOB KOHTAKTHOW M CaMOCTOSITEIBHON pabOTHI, HAydHAs
O6u0NIMOTEeKa U MHbIE MOMEUICHUs JUIsl 00y4eHHs OCHAILEHBI ClielUalbHBIM 000pYJOBaHUEM U
Y4eOHBIMH MECTaMH C TEXHUIECKUMHU CPEICTBAMHU O0yICHUSI:

®  IUIS CIIEIBIX U CIIA00BUISIIINX:

- YCTPOMCTBOM JIsl CKaHUpoBaHus 1 ureHus: ¢ kamepoil SARA CE;

- muctuieeM bpaiina PAC Mate 20;

- nmpuHTepoM bpaiinsg EmBraille ViewPlus;

® I TJIyXUX U CIa0OCHbILAIINX:

- aBTOMAaTH3MPOBAHHBIM pabOYMM MECTOM ISl JIIOJEH C HapylleHueM ciyXxa |
cJ1a00CbIIIAIINX;

- aKYCTUYECKHUH YCUIIUTENb U KOJIOHKH;

e s 00y4aroLUXCs C HapYIIEHUSIMHU OIIOPHO-ABUIaTeIbHOIO arnmapara:
- IEpPEIBUKHBIMHU, PErYJIMPYEeMbIMU 3proHomudeckumu napramu CHU-1;
- KOMIIBIOTEPHOM TEXHUKOW CO CHEeLMaIbHBIM ITPOrpaMMHBIM 00€CIIEYCHUEM.



9 MertoauyecKkne MaTepuaJibl
9.1 IlnaHbl NPAKTHYECKUX 3AHATHIA.

Ipaktuueckas padora 1. Tema 3. (8 4.). Kiaccudwukamuss ¢ NOMOIIBIO TEPIENTPOHA.
Annpoxcumanust GyHKITUH.
3ananue.
1. M3yuuts Mojenu HelpoHa MepUEnTpOHa U apXUTEKTYPhl HEPLUENTPOHHON OJAHOCIONHON
HEUPOHHOM CETH.
2. Co3maTh M HCCIENOBATh MOJETH MEPUENTPOHHBIX HEHPOHHBIX CETeH B CHCTEME
MATLAB.
3. M3yunTh BO3MOXXHOCTH allPOKCUMAIMA C TOMOIIBIO HEHPOHHON CETH MPSIMOTO
pacIpoOCTpaHEHHUSL.

VYKa3zaHus 1O BBINOJHEHHUIO 3aJaHUN:
3amanue 1-2.

1. IlocTpouTh HEHPOHHYIO CETh, KOTOPAas MPOU3BOJUT KIACCU(PHUKALMIO Ha 3a/JaHHOE
KOJIMYECTBO KJIACCOB C MOMOILIbI0 (pyHKIMU newp. [IponsBecTn HayaibHYI0 WHUIUMAINA3ALMIO
BECOB HEHUPOHHOU CETH C MOMOTIBIO (QYHKIIUH init.

2. Iloctpouts  oOyuaromiyro  BBIOOpPKY,  KOTOpas  MO3BOJSIET  NPaBUIIBHO
KJIaccu(pUIIMpOBaTh 3aJaHHYI TMPOBEPOUYHYI0 BBIOOpPKY. KoopaumHaTel Todek oOydaromieit
BBIOOPKH JIOJDKHBI OBITH IOJI0OOpaHbl TeoMeTpuyecku. J{Jisi 3Toro nepBoHayabHO HAaHECTH TOYKU
MIPOBEPOYHON BBIOOPKH Ha rpaduk, OPUEHTUPOBOYHO IMOCTPOUTH BOKPYT KaXJA0N M3 ITUX TOUYEK
HECKOJIbKO TOYeK oOywaroiiel BhIOOpKH, 3aTeM 3amucaTbh KOOPIMHATBI 3TUX TOYEK B MacCHB
oOyuaromieil BpiOOpkH. Ha kaxayto U3 Touek mpoBepOYHOI BBIOOPKH JOJHKHO MPHUXOJIUTHCS HE
MeHee 3 Touek oOyuaronieil BEIOOPKH.

3. Tloka3aTe 00y4aronIyr0 BEIOOPKY Ha Tpaduke ¢ mMOMOIILI0 GyHKIHH plotpv.

4. TlpousBectn 00yueHHWE HEUPOHHOM CETH Ha COCTABJICHHOW OOydYarommiel BBHIOOpPKE C
ucronp3oBanneM (yHkuuum adapt. B mporecce oOydeHust 15 moka3biBaTh M3MEHEHHE JTUHUN
pazOueHus Ha KJIacChl B HEUPOHHOM ceTH (¢ moMoIIsio GpyHKIMHU plotpc).

5. Hcnomp3ys OOy4eHHYIO HEHPOHHYIO CE€Th, IMPOM3BECTH  KJIACCHU(HUKAIUIO
WHIUBUAYAIBHOTO Ul KaKIOTO BapHaHTa MPOBEPOYHOIO MHOXKECTBA, C MOMOIIbIO (YHKIIMU
sim. Ilockonpky HOMEp Kiacca AJis KaKJI0M TOUKM MOXET MEHAThCA MPU KaKJIOM HOBOM
oOyueHuu ceTh, HoMepa KIAacCOB B TaOJMIle HABEACHHI YCIOBHO. TOYKM C pa3HBIMU HOMEpamH
KJIacCOB B Ta0iuIle Npu KiIaccH(UKALUU JOJDKHBI UMETh pa3Hble HOMepa KJIacCoB, TOYKHU C
OJIMHAaKOBBIMH — oJiHaKoBbIe. [IpuBecTu rpaduk kiaccupuKanum To4ek (¢ MOMOIIbI0 QYHKIUI
plotpc, plotpv). BriBectn pesynbTaThl paboThl ceTd Ha Tpaduk. s rpaduka BO3MOKHO
MIPUMEHEHHE Pa3JInYHBIX 1IBETOB (KoMaH/ Ikl findobj, set).

6. OopMHTH OTYET, COACPIKALTU:

THUTYIIBHBIN JUCT.

3anaHue, yu4uTbIBasi CBOM BapHaHT.

TeopeTnueckue cBeCHHUSL.

[IpencraBute rpaduueckoe M TabIMYHOE MPEICTaBICHHE OOYYarOIIEero MHOXECTBA.

[Toka3zath UX TUHEHHYIO Pa3AETUMOCTb.

[IpencraButh rpaduyeckoe U TAOIUYHOE MPEACTABICHUE IPOBEPOUHBIX TOUEK.

e [lpencraBure mnporpammy, HamnucaHHylo B cpeae MATLAB, wu  pesynbrarsl
KITacCHU(pUKAIUH.

e [lIpeacraButh mporpammy, HamucaHHylo Oe3 mpumeHeHus QyHkiuii Neural Network
Toolbox, u pe3ynbTaTsl K1accupHUKaIHH.

e BLIBOJHL

3amanue 3.



19

Jist 3a1anHOM (DYHKIMU TOCTPOUTH €€ TaOIUYHbIC 3HAYEeHUsS (KOJMYECTBO 3HAUCHUH
JOJDKHO OBITh JIOCTaTOYHBIM JUISL TOTO, YTOOBI aNmmpOKCUMHPOBAaHHAS (YHKIUS
BU3YaJIbHO COBMaJalia C TAOJMYHBIMU 3HAYECHUSIMH).

Hcnonp3oBaTh HEUHPOHHYIO CETh Uil allIPOKCUMAIIMK 3TUX TAOMUYHBIX 3HAYCHUN H
HAXOKJICHHS alllPOKCUMUPOBAHHON (DYHKITUH.

BreiBectn Ha rpaduk TabnMYHBIC 3HAYCHHS (TOYKAMH) M alPOKCUMHPOBAHHYIO
GbyHKUIMIO (JIMHUEH).

Haiitn yncieHHoe 3HaYeHHE TMOTPEITHOCTH pe3yibTara anmpoOKCUMAIINY, BHIBECTH Ha
9KpaH.

OOydeHre HEHPOHHOM CETH BBITIOIHATH C TOMOIIBIO (PYHKIIMH train.
WNunuBunyanbHbIe 3a1aHKS.
Bapuanr Bua gyskumn [TpoMexRyTOK HAXOKACHUA
pelieH s

| (1.85-x)*cos(3.5x-0.5) x€[-10,10]

2 cos(exp(x))/sin(In(x)) X€[2,4]

3 sin(x)/x2 x€[3.1,20]

R} sin(2x)/x2 x€[-20,-3.1]

5 cos(2x)/x2 x€[-20,-2.3]

6 (x-1)cos(3x-15) xe€[-10,10]

7 In(x)cos(3x-15) x€[1,10]

8 cos(3x-15)/abs(x)=0 x€[-10,-0.3),(0.3,10]
x€[-0.3,0.3]

9 cos(3x-15)*x x€[-9.6,9.1]

10 sin(x)/(1+exp(-x)) x€[0.5,10]

11 cos(x)/ (1+exp(-x) x€[0.5,10]

12 (exp(x)-exp(-x))cos(x)/ x€[-5,5]

(exp(x)t+exp(-x))
13 (exp(-x)-exp(x))cos(x)/ x€[-5,5]
(exp(x)+exp(-x))
14 cos(x-0.5)/abs(x) x€[-10,0),(0,10] , min
15 cos(2x)/abs(x-2) x€[-10,2),(2,10], max

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG oOecreueHre 3aHITHS:

JlaGopaTopus nnpopmaruku — aya. Ne 203:

1.

N TR WN

1 KOMIIBIOTEP MPCIIOaaBaTCIIsd,

12 KOMIIBIOTCPOB O6y‘IaIOIJ_II/IXC}I, MapKCpHas HO0CKa, IPOCKTOP
Windows 7, 68526624, 6e3 nathl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBo6oHbI# q0CTY,

Matlab, 647526, 6e3 matsl
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8. Mathcad Education - University edition, 2996385, 14.06.20109.

IpakTuyeckas padora 2. Tema 4. (10 u.) MHOTOCIIOMHBIC CUTMOHIATILHBIC CETH.

3anaHus:
1. TlocTpouTh IBYXCIOWHBIE CETH.
2. TlpoBectn 0OyueHHE MOCTPOSHHOMN CETH Pa3TMYHBIMH METOIaMHU.

VYka3zaaus 1o BRITIOJTHEHHUIO 3aJaHHH:

1. TlocTpouTh ABYXCIOWHYIO ceTh s Kiaccupukamuu gucesnr o 0 mo 9. Kaxmoe ywmcio
MpeACTABIISIETCS MaTpuliel nukceneit pazmepom 9X7. CeThb I0OJKHA coAepx aTh 6 HEHPOHOB B
MepBOM cjioe U 9 HEHWPOHOB BO BTOPOM cjioe€. BBIXOAbI BTOPOTO CJ0sI 00pa3yroT JABOWYHBIN
BEeKTOp, mpuueM unciy 0 Ha BXOJ€ JOKEH COOTBETCTBOBATH HYJIEBOW BBIXOJHOW BEKTOD, a
yuciy 0# 1 JOJKEH COOTBETCTBOBATH BBIXOJHOM BEKTOP C €IUMHCTBEHHOM HEHYJIEBOM 1~
KOMMOHEHTOH , 1= 1, 2,..., 9. CuuTaTh BBIXOJ HEWpPOHA BTOPOTO CIOS paBHBIM 1, eciau OH
oonbmie, uem 0.9, wu paBupiMm 0, ecniu oH Menbine, yem 0.1. [IporectupoBath ceTb Ha
MHOYECTBE 3aIIyMJICHHBIX YHCEIL.

Pemuts 3a1ady anropuTMOM HaMCKOPEUIIIETro CITyCKa.

2. O0yunTh ABYXCIOWHYIO CETh pacro3HaBaHuio cuMBoiioB A, B, C, D. Jlns o0y4deHust B3sTh
CHUMBOJIBI M3 TPEX Pa3HbIX NIPUPTOB.

JIJIs TeCTUPOBAHMUS MCITOJIB30BATh YEeTBEPTHIN THI mpudTa. CHMBOJBI CTPOUTH Ha ceTke 16 x16
nukceneit. CeThb OJDKHA colepkaTh 8 HEHPOHOB B IIEPBOM CJIOE M 4 BO BTOPOM.

Pemuts 3agauy anropuTMOM HaMCKOPEHIIIETO CITyCKa.

3. Pemuth 3agady 1 MeTogoM 00ydeHUs ¢ MOMEHTOM.

4. Pemmth 33124y 2 METOJIOM OOYy4EHHSI C MOMEHTOM.

5. Pemuth 3aga4y | uTepalluOHHBIM MapTaH-METOAOM.

6. Pemuth 3a7a4y 2 UTEpAllMOHHBIM APTaH-METOJOM.

7. Pemmuth 3amaqy 1 MoaudUIMpOBaHHBIM MTApTaH-METOIOM.

8. Pemuth 3amauy 2 MoauUIIMPOBAHHBIM MApPTaH-METOIOM.

9. Pemuth 3a71a4y 1 METOJIOM CONPSKEHHBIX TPAUEHTOB.

10. Pemuth 3a1a4y 2 METOJIOM CONPSKEHHBIX IPAIUCHTOB.

MatepuanbHO-TEXHHYECKOE 00CCIICUCHUE 3aHATHSL:

JlabopaTtopus napopmaruku — aya. Ne 203:

e | KOMITBIOTEp MPEIOo aBaTeIIs,
12 KOMITBIOTEPOB 0OYUYAIOIIMXCSI, MAPKEpHAs TOCKA, TPOEKTOP
Windows 7, 68526624, 6e3 nathl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 natsi.
Mozilla Firefox 52.8.1 ESR, cBo6oaHbI# g0CTYII,
Matlab, 647526, Ge3 natel
Mathcad Education - University edition, 2996385, 14.06.2019.

IIpaktnueckas padora 3. Tema 5. (12 u4.) IIporHosupoBaHuEe BpPEMEHHBIX pSAJIOB C
HCII0JIb30BAHNEM HEMPOHHBIX CETEH.

Samauud;

1. M3yuuth crnoco0® NpOrHO3MPOBaHUS BpeMEHHbIX psjna c¢ nomoupio HC B cucreme
MATLAB.
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VYka3aHus 110 BBIIIOJIHEHUIO 3aJaHUMN:
1. ITocTpouTh BpEMEHHOM s, KOTOPBINA MpeAcTaBiseT U3 cels GpyHkuio. Bun pyHkunn ykazan
B BapUaHTAax 3aJaHHUs.
2. K mosryueHHOMY BpEMEHHOMY PsTy T00aBHUTH IIyM B pazmepe MakcumyM 20% OT aMIUTHTYIbI
CUTHAJA.
3. IMoctpoutk BeIOOPKY [utst 00ydeHus. I 3TOro Ha OCHOBAaHWUU BPEMEHHOTO Psijia CTPOUTCS 5
psanoB ¢ 3aaepxkkoi ot 1 go 5. Jlng moctpoeHus psiga ¢ 3amaepixkkoit 5 Oepyres ot 1 g0 n-5
AJIEMEHTHI BBIOOPKH, C 33JIepKKOH 4 OepyTcst oT 2 10 n-4 3JIEMEHTHI BBIOOPKH, C 3aACPKKOH 3
Oepyrcst oT 3 10 n-3 sMeMEHTH BBHIOOPKH, C 3alepkKoil 2 Oepyrcs oT 4 10 n-2 3yIeMEHTHI
BBIOOPKH, C 3a7iepKKoi 1 6epyrcs oT 5 10 n-1 351eMeHThI BBIOOPKH. 3/1eCh N — JITTMHA UCXOIHOTO
BPEMEHHOT0 psija.
4. TloctpouTh mHpoBepouyHYIO BBIOOPKY. Ilockonbky nanmHa BBIOOPKM Aiii 00ydeHus Ha S
AJIEMEHTOB MEHBIIIE JUTMHBI UCXOIHOTO BPEMEHHOTO Psijia, AJIsl HOCTPOEHHUS B3SATh 3JIEMEHTHI OT 6
710 N-TO.
5. BpeMeHHO# psii pa30UTh Ha 2 YaCTH: UCHOJIb3YIOLIMECS I 00YUEHHs CETH U AJIsl IPOBEPKHU.
Pa3mepbl MaccuBOB JOKHBI OTHOCUTBCS JPYT K APYTY NpUOIU3UTENbHO Kak 3:1.
6. IlocTpouTh HEMPOHHYIO CETh MJisi MPOTHO3MPOBaHUA. YHCIIO clioeB — 2. AKTHBallMOHHAS
(GyHKIMS TEpBOTo Ciosl — runepOoMYecKuil TaHTeHE, BTOPOro — JInHeHHas. Yuciao HelpoHOB
MEPBOTO CJOSI B3SITh JOCTATOYHBIM JIJIsl YIOBJIETBOPHTENBHOrO mporHo3upoBanus (10-100),
YHCJIO HEMPOHOB BTOPOTO cinost — 1.
7. IlponsBectu oOyueHHe ceTH Ha 00ydaroleM MHOXKECTBE, IPUBECTH IpaUK UCXOTHOTO psaa
U CIIPOTHO3UPOBAHHOTO, @ TAK)KE MOTPEIIHOCTH TPOTHO3UPOBAHMUSL.
8. TlpousBectu mpoBepkKy pabOThl CETH Ha MPOBEPOYHOM MHOKECTBE, MPHUBECTH Tpaduk

HUCXOJHOTO psAaa U CIIPOTHO3UPOBAHHOTO, a4 TAKXKE IMOTPCHIHOCTU ITPOTrHO3UPOBAHMA.
Bun BPEMEHHOI'0 psja H AHana3oH €ro H3MCHCHHA.

Bapuaur | Bua dyHkuun [TpomekyTOK HaXOXKAeHHA
peLIeHus

| (1.85-t)*cos(3.5t-0.5) t €[0,10]

2 cos(exp(t)) te[24]

3 sin(t)*t t [3.1,20]

4 sin(2t)*t t €[3.1,20]

5 cos(2t)*t t €[2.3,20]

6 (t-1)cos(3t-15) t €[0,10]

7 cos(3t-15) te[1,10]

8 cos(3t-15)/abs(t)=0 t €[0,0.3),(0.3,10]

9 cos(3t-15)*t t €[09.1]

10 (exp(t)-exp(-t))cos(t)/ t €[0,5]
(exp(t)texp(-1))

11 (exp(-t)-exp(t))cos(t)/ t €[0,5]
(exp(t)texp(-1))

14 cos(t-0.5)*abs(t) t (0,10]

15 cos(2t)*abs(t-2) t e(2,10]

BapuanTsl 3agaHuii.
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MarepuanbHO-TEXHHUECKOE 00eCTIeYeHnEe 3aHATHS:
Jlaboparopus unpopmaruku — aya. Ne 203:
1. 1 xommnbroTEp IpenoaaBaTes,

12 KOMIIBIOTEPOB 00YUAIOIINXCSI, MAPKEPHASI IOCKA, TIPOEKTOP
Windows 7, 68526624, 6e3 naTsl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natsl.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI#i A0CTYII,

Matlab, 647526, 6e3 matsl

Mathcad Education - University edition, 2996385, 14.06.2019.

©NOUTAWN
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[Tpunoxxenue 1
AHHOTAIMA TUCHHUILINHBI

Hucnunnuna «lIpuMeHeHMe HEMPOKOMIIBIOTEPOB B HHTEJUICKTYaJIbHBIX CHUCTEMax»
peanusyercss Ha (aKyJabTeTe NudopmanmonHbIx cucreM U Oe3omacHoCTH Kadeapoi
WHbopMaiMOHHBIX TEXHOJIOTHIA U CUCTEM.

Henbs qucuuminHel — NpuOOpeTeHHE 3HAHUI M IMPaKTUYECKOro OIblTa B 00JacTH
pa3pabOTKM W  TPUMEHEHHS HEHPOKOMITBIOTEPOB, aNMapaTHBIX  CPEICTB  pEIICHUs
BBIYMCIUTENBHBIX 3aJady C IMOMOIIbBI0O HEHPOHHBIX CETEH.

3ana4uu TUCHUIUIMHBIL

e ll3yueHue oCHOBHBIX IIAT(HOPM MOJEIUPOBAHUS HEHPOHHBIX CETEH.

e l3ydyeHue apXUTEKTyp HEHPOUYMIIOB M  HEHPOKOMIIBIOTEPOB, a TaKXKE IEPCHEKTUB
Pa3BUTHUS BBIUUCIUTEIBHOW TEXHUKH.

e [lpuobGperenue HAaBBIKOB HCCIIEI0BATENbCKON paboThl, IIpeAnoIaraonien
CaMOCTOSITEJIbHOE M3y4eHHE CIeHU(UUECKUX HEHPOCETEBbIX TEXHOJIOTHM, IIHPOKO
MIPUMEHSIEMBIX B PA3JIUYHBIX 00JIACTSIX COBPEMEHHOM HayKH U TEXHUKH.

JucuuniuHa HarpaBiieHa Ha OPMUPOBAHUE CIEAYIOIUX KOMIIETEHIIHI:

[IK- 1 - Cnioco0OeH npuMeHsTh COBpEMEHHBIE METO/Ibl U HHCTPYMEHTAIbHbBIE CPEJICTBA
MIPUKIAIHON NHPOPMATHUKH JUIsl aBTOMATU3alMU U HH(DOpMaTU3aIK PEIICHUS TPUKIIATHBIX
3aJla4 pa3IMYHbIX KJIACCOB U CO3JaHMs HH(POPMALIMOHHBIX CUCTEM.

IIK — 9 - Crioco0eH UCIoIb30BaTh U Pa3BUBATh METOIbI HAYYHBIX UCCIIECTOBAHUH 1
MHCTpYMEHTapus B 0071aCTU MPOEKTUPOBAHUSI U yIIPABICHUS HHPOPMAIIMOHHBIMUA CUCTEMaMHU B
MPUKIIATHBIX 00JIACTSX.

B pe3ynbraTe 0CBOCHUS AUCHUILUIMHBI 00Y4atOUIUICS TOJDKEH:

3HaTh: MOJEIN HUCKYCCTBEHHBIX HEUPOHHBIX CETEH, TEOPETUYECKHE OCHOBBI MOCTPOEHUS
CHUCTEM HCKYCCTBEHHOI'O WMHTEJUIEKTA; MPUHLUIBLI CO3AAHHSA DKCIEPTHBIX CHUCTEM Pa3IMYHOTO
Ha3HA4YeHMs, CITIOCOOBI MPUMEHEHHUsI MOJIeNiel HEMPOHHBIX ceTel A1 00paboTKu MHpOpMaIuu u
pacro3HaBaHMsl 00pa3oB, IOCTAaHOBKY OCHOBHBIX 3a/lad MAalIMHHOTO OOy4YeHHs, OCHOBHBIE
NOHATUSA W 0a30BbIM MaTeMaTHYEeCKUH ammapaT HEYETKOM JIOTMKM; CIOCOObI TMOpuAM3aLun
METONOB  BBIYMCIUTEIBHOIO MHTEUIEKTa C HCIOJIb30BAHMEM TPAJWLHAOHHBIX METOJOB
ONTUMU3ALMU U PACIO3HABAaHUS 00pa30B.

YMeTh: NPUMEHATh pa3IMYHbIE MOJEINM HEUPOHHBIX CETeM IIpU pPEIIeHUH 3anad
0o0paboTku HMHpOpPMaLUK; pa3padaTblBaTh IPOrpaMMHBIE pealu3allud HEWPOHHBIX CETeH,
IIPOBOJIUTH AHAIN3 3a/1a41 I BBIOOpA HAMIIYYIIEro METOA BEIYMCIUTEILHOTO HHTEIUIEKTA I
rUOpPUIHOIO METOJa, MOJXOMAIIEro Ui KOHKPETHOM 3ajJauu; OLEHUBAaTh KayecTBO OOYy4eHUs
Mojieliel MalllMHHOTO 00y4eHusl.

Bnagers: TEXHONOrMAMM NPUMEHEHUS MaTEMaTU4YECKMX METOJOB U IPAKTHYECKUMH
HaBbIKaMM HeWpoceTeBoM 00pabOTKM OOJbIIMX OOBEMOB IMPOCTPAHCTBEHHO-BPEMEHHBIX
JAHHBIX; METOJAMHM AaHAJIW3a HACTPOMKM IapaMeTpPOB HEWPOHHBIX CETEH, HSBOJIIOLIMOHHBIX
QITOPUTMOB M HEYETKUX METOJOB, TEXHOJIOTHSMHU AaHAJIM3a W MHTEPIPETALMM IIOTYYE€HHBIX
JAHHBIX B OOJIACTH MHTEJUIEKTYaJbHBIX CHCTEM, HHCTPYMEHTAMHU MPOEKTUPOBAHUS U OLIEHKON
KauecTBa MOJIEJIE HEHPOHHBIX CETEH.

[lo nucumnianHe mOpeayCMOTpEeHa MPOMEXyTOouHas arrectauus B (¢opMme dK3aMeHa B 4
ceMecTpe.

OO1ast Tpy10€MKOCTh OCBOCHHUS AUCLUIUIMHBI COCTABIIAET 3 3aU€THbIE €ANHUIIBL.
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Jlnet uzmenennii Ha 2020/2021 y4eOHblii roa

[Tpunoxxenue 2

B paboueii mporpamme qucuuIuIMHbL «IIpuMeHeHne HeHPOKOMITBIOTEPOB B HHTEIICKTYaIbHBIX
cucTeMax»
no Hanpasienuto noarotoBku: 09.04.03 «IIpuxiagnas napopmMaTukar»
[Ipodunb: «YnpaBineHne JaHHBIMUA U 3HAHUSMHU B KOMITBIOTEPHBIX CETSIX)»

1. B n. 2 BHOCSTCS ClEeAyIOUINE U3MEHEHHUS:
CrpykTypa JUCIHUIUIMHBI U1l OYHOU (POPMBI 00yUEeHHUS.
OOmiast Tpya0éMKOCTh JTUCIMIUIMHBI COCTaBiseT 3 3.e., 114 4., B TOM 4YHClie KOHTaKTHas paboTa
o0y4arommxcsi ¢ mpenogasatenem 42 4., caMocToATeNlbHAs paboTa o0yJaronpxcs 54 4., mpoMexyTouHast
arrecranusa 18 4.

Ha 2020/2021 yueOHbIi TOT

Bunel yue6HOM paboThI

(B yacax) ®opMBbI TEKYILETO
KOHTAKTHAasI KOHTPOJIS
No R o | B “Ié yCIIEBAEMOCTH,
e Pazgen quctunauHbl/ TeMBI ?) i | E 5 dbopma }
ol . o o 3 S 3 ; § g g TPOMEKYTOUHOH
5| § z E = § = < E % & arTecTanuu (no
S| = S |z 5 5 5 &  cemecmpam)
8| 0| 3 |38 EE8 | OH
(O O E dB s =
Tema 1. Ilowatme o |4 2 - - - 8 Ornpoc no JeKun
HEUPOKOMIbIOTEPAX u
HeWpouHuIax.

2. | Tema 2. ApXUTEKTYpbI 4 |2 - - - 8
HEHPOKOMIIBIOTEPOB.

3. | Tema 3. AnmapartHsie 4 |4 - 8 - - 12 3amura
peanuzanuu MPAKTUYECKOU
HEHPOKOMITBIOTEPOB U paboThI.
Helpouunos. Helipounnsl Kommnbroreproe
Ha [JINC TECTUPOBAHHUE IO

W3Y4YECHHBIMU
paszienam.

4. | Tema 4. Ilporpammubie u |4 | 2 - 10 | - - 10 | 3amuta
MIPOrpaMMHO-annapaTHbIe MPAKTUYECKOU
peanuzanuu paboThI.
HEHPOKOMITLIOTEPOB

5. | Tema 5. ITaketsr 4 |4 10 10 | Ompoc no neKuu
MPUKIAIHBIX TPOTpaMM 3amuta
TUIS SMYISIIUU HEHPOHHBIX MIPAKTHYECKOU
cerel paloTHI.

5. SK3aMeH 4 18 6 KomnerorepHoe

TECTUPOBAHUE.
HWroro: 14 28 18 |54 | 114
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2. B . 6.1 BHOCATCS CleIyIONINE U3MECHCHUS:
Crucox MCTOYHUKOB U JIUTEPATYPhI:
OcHoBHas:
1. Tpodpumon, B. b. MHremnekTyaibHble aBTOMATU3UPOBAHHBIE CHCTEMBI YIPABICHHS

TEXHOJIOTUYECKUMH 00beKTamMu: yueOHoe mocooue / B. b. Tpodumon, C. M. Kynakos.
- 2-e usn., ucnp. - Mocksa; Bonorma: Mudpa-Umxkenepus, 2020. - 256 ¢. - URL:
https://znanium.com/catalog/product/1167725.

2. Topbauenko, B. . VHTemnekTyaqpHbIe CHCTEMBI: HEYETKHE CHCTEMBI U CETH: ydeOHOe
nocobue s By3oB / B. U. T'opbauenko, b. C. Axmeros, O. 10. Ky3nenosa. — 2-¢
3., uchp. u gon. — MockBa: M3garensctBo FOpaiit, 2020. — 105 c¢. — URL:
https://urait.ru/bcode/453629.

3. Crankesud, JI. A. VHTEIIEKTYaIbHBIE CHCTEMBI U TEXHOJIOTHH : YUEOHUK U TIPAKTUKYM
g By3oB / JI. A. CrankeBud. — Mocksa : U3narenscrBo FOpaiit, 2020. — 397 c. —
URL.: https://urait.ru/bcode/450773.

JomonHuTenbHas:

4. HosBukoB, ®.A. CHUMBOJMYECKHH HCKYCCTBEHHBIH HHTEUIEKT: MaTeMaTHYecKue

OCHOBBI TIPEJICTABIICHUS 3HAaHWH : ydeOHoe mocobue st By3oB / @. A. HoBukoB. —
Mocksa: M3narenbctBo FOpaiit, 2020. — 278 ¢.— URL: https://urait.ru/bcode/451447.
beccmepthbii, 1. A. CucTeMbl HCKYCCTBEHHOTO MHTEJUIEKTa: ydyeOHOe mocolue Juis
By30B / . A. BeccmepTHbIii. — 2-¢ u3M., ucnp. U gomn. — MockBa: M3maTenscTBo
IOpaiit, 2020. — 157 ¢. — URL.: https://urait.ru/bcode/451721.

3. B . 6.3 BHOCATCA cieayronie U3MEHEHHs: TIepeueHb COBPEMEHHBIX MPO(ecCHOHaIbHBIX 0a3
nauHbiX (B/[) n nadopmanmonno-cnpaBounbix cucreMm (MCC)

Neri/rt

HaumenoBanune

1

MexayHnapoansie pedepaTuBHbIC HayKoMeTpuueckue bJl, mocTymHbie B pamkax
HarmoHaNsHOM noanucku B 2020 .

Web of Science

Scopus

[Ipodeccrnonanpabie MoTHOTEKCTOBBIE b/I, TOCTymMHBIE B paMKax HaIIMOHAIBHON
noamucky B 2020 r.

XKypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJIeKTpOHHBIC U3AaHKsI U3/aTeILCTBA Springer

KomnerotrepHsie cripaBOYHbIE PABOBbIE CUCTEMBI
Kouncynsrant Ilntoc,
I'apanT

4. B . 7 BHOCATCS ClIeyIOIIUE U3MEHEHUS:
MartepuanbHO-TeXHHUYeCKOe obecrieueHune 3ausaTus: KommnbioTepHslil kinace — aya. Ne 203:

Ner/it

OcCHaIlIEHHOCTh [lepeuens IHIIEH3MOHHOTO IPOTPAMMHOTO oOecrieueHuns. PekBU3NTHI
CIIELMATBHBIX TIOJTBEPIKIAIOIIET0 IOKYMEHTa
OOMELIEHUI U Haunmenosanue [10 JInuensus/ce JlaTa
MOMELICHUHN JUIs prudukat/3a| JTUIEH3UU
CaMOCTOSITEIHLHON Ka3
paboTHI



https://znanium.com/catalog/product/1167725
https://urait.ru/bcode/453629
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1. 1 koMnbIOTEP
npenoaaBaTes,
12 xoMnBIOTEPOB
o0yyarommxcs,
MapKepHas 10CKa,
MPOEKTOp

Windows 7

Microsoft office 2010 Pro
Microsoft Visual Professional 2019
Mozilla Firefox 52.8.1 ESR

Matlab

Mathcad Education - University

edition

Kaspersky Endpoint Security

[Tnarpopma ZOOM

68526624
49420326
63202190
CBOOOTHBIN
JOCTYII
647526
2996385

17E0-18122
6-094912-8
73-979

0e3 aTel
08.12.2011
0e3 1artel
CBOOOIHBIN
JOCTYII

0e3 IaThl
14.06.2019

26.12.2018

Kapenuna E.B.




