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1 TIosicHUTeIbHAA 3aMCKA

1.1 Ileab ¥ 3272494 AMCHUNJIMHBI.

Llens MUCHMITIMHBI —
pa3paboTku U

npuoOpeTeHne 3HaHUM U
IIPUMEHEHUsT HEHUPOKOMIIBIOTEPOB,

BBIYHMCIHUTCIIBHBIX 3aJa4 C ITOMOIIBIO HeﬁpOHHBIX CeTeH.

3amayn JUCIUTUIAHEL:

e li3ydyeHue OCHOBHBIX IUIaTGOPM MOJAETUPOBAHUS HEUPOHHBIX CeTell,

HEUPOYUIIOB

® U HEHPOKOMIIBIOTEPOB M IIEPCIEKTUB PA3BUTHS BBIYMCIMTEIBHON TEXHHKHU.

e [IpuoGperenue

HAaBBIKOB

HCCIEeN0BaTENbCKON

NpPaKTHYECKOro  OmbITa B 00JIaCTH
aIrrapaTHbIX CpCaACTB PCIICHHUA
ApXUTEKTYP

paboThI, MIPEIOJIararo e

CaMOCTOSITENIbHOE M3y4YCHHE CHEeUU(UYECKUX HEHPOCETEeBBIX TEXHOJIOTHH, HIMPOKO
IPUMEHSIEMbIX B PA3JIMYHBIX 00JIACTSIX COBPEMEHHON HAYKU M TEXHUKH.

1.2 TIlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 10 JUCHMILJIHNHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

Komnerenuus
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
KOMIIeTeHIH i
(Koa 1 HAMMEHOBAHUE)

Pe3yabTaThl 00yyeHus

1IK-5 - Crniocoben | /IK-5.1 - 3Haet cTpyKTypy U | 3nams: IIOHATHE 0
MOJIEIMPOBATh MPUKJIAIHBIC | COCTaB padOT MO aHANIM3Y | HEUPOKOMIIBIOTEpax u
(busHec)  mpomecchl W | IPEAMETHBIX 00JIacTe | | HeHpouuIiax, nudpoBkIe,
peIMETHYI0 001acTh. MOJICIIMPOBAHUIO aHaJIOTOBbIe, IU(PO-aHATIOTOBBIC
HPUKIIAJIHBIX (Ou3Hec) | HeMpOUUNBI U HEHPOKOMITBIOTEPHI.
POIIECCOB
MH(POPMALIMOHHBIN
CHCTEMBI.
IIK-5.2 - YmMeeTr npoBOIuTh | Ymems: MIPOBOAUTH aHauu3
aHaIn3 NPEIMETHBIX | PeIMETHON obmacTw,
oOnacteif, = MOJAEIMPOBATH | OCYLIECTBIATh  IOCTAHOBKY U
IIPUKJIAIHBIE (Ou3Hec) | BOBMOXKHBIE ~ MYTH  pElIeHUs
IPOLIECCHI 3aJauu 00y4eHHs] MCKYCCTBEHHBIX
MH(OPMaLIOHHBIN HEHWPOHHBIX CETEH.
CHCTEMBI.
IIK-5.3 - Bnageer | Braoems: HaBbIKAMU MOCTPOCHUS
HaBBIKAMHU aHalm3a | HeMPOCETEBBIX MOIEIICH.
PEIMETHBIX obunacTtei,
MOJICJINPOBAHUS
MPUKIIATHBIX (OuzHec)
MPOIIECCOB
MH(OPMaLIMOHHBIN
CHCTEMBI.
IIK - 6 - Cnoocoben | [IK-6.1 - 3nHaer wMeToabl | 3Hams: ApPXUTEKTYpPBI
HACTPauBaTh, HACTPOWKH, TIOPSJOK W | HEHPOKOMIIBIOTEPOB, allapaTHbIC
HKCITyaTUPOBATh U | MEpOIIPUATHUS 10 | pealu3alui HEWPOKOMIIbIOTEPOB
COIIPOBOXKIATh OKCILTyaTaI[iH U | 1 HEHpPOUYUIIOB.
UH(POPMALIMOHHbBIE CHCTEMBI | CONTPOBOXKICHUIO
Y CEPBUCHI. WHQPOPMAIIMOHHBIX  CHUCTEM
U CEpPBHCOB.
11K-6.2 - YmMmeer | Yuems: pabotaTh ¢ TaKeTaMHu
OpraHu30BBIBATh NPUKIAJAHBIX  MPOrpaMM Ul
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HACTPOMKY, SKCIUTyaTallMIO | SMYJISIUA  HEHUPOHHBIX  CETEM.
u conpoBoxxaenue | Matlab Neural Network Toolbox.
nHGOPMALMOHHBIX —cucTeM | Statistica. Deductor.
U CEPBHCOB. Neurosolution. Neuroshell.

IIK — 6.3 - Bumanmeer | Bradems: mnporpaMMHBIMHU u
HaBbIKAMU YIOPABJICHUS | TPOTrpaMMHO-AINapaTHBIMU
koHpurypammeit WC  u | peam3anusamu

CEpPBHCOB B  IIpoliecce | HEHPOKOMIIBIOTEPOB.
AKCIUTyaTallH, peleHus

npo0em u

KOHCYJIbTUPOBaHUS

II0JIb30BaTENEH

MH(OPMALIMOHHBIX  CHUCTEM

Y CEPBUCOB.

1.3 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuuruinHa «[IpuHIMIB TOCTPOEHUsT HEHpPOKOMIIBIOTEPOB B I'yMaHHMTapHOH chepe»
OTHOCHUTCS K BAPHATUBHOM YacTH OJI0Ka TUCIUIUIAH MO BEIOOPY y4eOHOTO IIJIaHa.

JucuuruinHa «[IpuHIMIB TOCTPOEHHs] HEHpPOKOMIIBIOTEPOB B I'yMaHHMTapHOH chepe»
UMEeT CBOEH MLeNbI0 MPHOOpETeHHE 3HAHWK B 00JACTH HEHPOHHBIX CETEH W HEeHPOCETEBBIX
TEXHOJIOTH; U3y4eHHUE IIPOrPaMMHBIX CPEJICTB IS IOCTPOCHUSI HEMPOCETEN, a TAaK)KE N3YUCHUE
UX apXUTEKTYP.

B npouecce u3ydeHus TUCUMIUIMHBI CTYAEHTBI IPUOOPETAIOT HABBIKK IO BBIIOJIHEHUIO
MHCTAJUISLUI IPOrpaMMHOTO U anmnapaTHOro o0ecnedeHus s MOAEIMPOBAHUS U IPUMEHEHUS
UCKYCCTBEHHBIX HEWPOHHBIX CETed Ha OCHOBE COBPEMEHHBIX CHOCOOOB U  METOJUK;
MPAKTUYECKMMH HAaBBIKAMHU 1O NMPUMEHEHHIO COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX CPEACTB IS
IIPOEKTUPOBAHUS U PEATIU3ALUN UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

B pesynbraTe ocBoeHMSI TUCHUILIMHBI «lIpUHLIUIBI OCTPOEHHS] HEHPOKOMIIBIOTEPOB B
rYMaHUTapHOH cdepe» (GopMUpYIOTCS 3HaHMSA, YMEHHUS U BIAJCHUS, HEOOXOAUMBIE JUIs
BBIMIOJTHEHUST  CIEAYIOIIMX  BHUJOB  JesATeNbHOCTH:  «[IpOM3BOACTBEHHAas  IPAaKTHKa»,
«BpINOIHEHNE U 3alUTa BBITYCKHON KBaTM()UKALIMOHHON paboThI ».

2  CTpyKTypa IMCUHIINHBI
O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI COCTaBISIET 4 3.e., 144 akajeMHYecKux vaca.

CTpyKTypa IMcUMIIMHBI 1J151 04HOH (popMbI 00yueHust
O0beM TUCHMITIMHBI B (hOpMe KOHTAaKTHON pabOThl 00yYaroIUXCs ¢ MeJarorndyecKuMu
pabOTHUKAMU U (UJIN) JIUIIAMU, IPUBJIEKAEMBIMU K peajn3aluu 00pa3oBaTelbHOM MPOrpaMMbl
Ha MHBIX YCJIOBUSX, IIPH NMPOBEJACHUN YUEOHBIX 3aHATUI

Cemectp . KommuecTBo
Tun yueOHbIX 3aHATUN
9acoB
7 Jlexmmm 24
7 [TpakTuyeckue paboThI 32
Bcero: 56

O06bemM TUCHUTUTMHBI (MOTYIIsI) B OpME CaMOCTOSATENHHON pabOThl 00YIAFOIITXCSI
cocTaBsieT 88 akaJeMUYECKUX YacOB.




3 Conep:xxanue TucuUIIMHbI «[IpUHIMIIBI TOCTPOEHUS HEHPOKOMINIBLIOTEPOB B
ryMaHUTapHOH chepe»

Ne HaumeHnoBanue pasaesa Coaepixanue
AUCHHUIIHHBI

1. | Tema 1. ITonsTne [lonATHE O HEHWPOKOMIBIOTEPAX M HEUPOUMUIIAX.
HEHPOKOMIIBIOTEPaX udposele,  aHamorosble,  LU(PO-aHATIOIOBbIE
HEHpOUHIIax. HEWpOUMIIBI U HeWpokomubloTepel.  HMcropus

HEUPOKOMITBIOTEPOB. BricTaBku
HEUPOKOMIIBIOTEPOB. Bo3nuknoBeHHE u
CTaHOBJICHHME HEHUPOKOMIbIOTEpOB B Poccum n
3apyOexoM. ITpumepsl HEHPOKOMIIBIOTEPOB.
TpaHCHbIOTEPHI.

2. | Tema 2. ApXHTEKTYpBI ApPXUTEKTYpbl HEUPOKOMIBIOTEPOB. APXHUTEKTypa

HEUPOKOMIIBIOTEPOB. OBM  ¢on Heitmana. OTimuus apXUTEKTypbI
HelpokoMIibioTepoB. SIMD, MIMD apxurtektypsbl.
udposele,  aHamorobble,  LU(PO-aHATIOIOBbIE
HelipokomnbroTepsl. [IpencraBienus CUTHAIOB.

3. | Tema 3. AnnapaTtHble AmnmapaTHele peanu3alud HEUPOKOMIIBIOTEPOB U
peanusauuu HEHUPOYHUIIOB. Helipounmnsl Ha [UINC.
HEUPOKOMIIBIOTEPOB U Apxutektypa IIJIMC. IIpoekThl HeWpoyumnoB Ha
Helipounnos. Helipouwnier Ha [TJINC. TrueNorth.

ITJINC

4. | Tema 4. [Iporpammuble U IIporpamMMHBIe u IIPOrpaMMHO-aMNIapaTHbIE
IIPOrpaMMHO-aIlapaTHbIe peasiv3alMi  HEHpOKOMIbIOTEpOB. (CHUrHaNIbHbBIE
peanu3anuu npoueccopel DSP. Apxurekrypa DSP. Ilpumepsr
HEHPOKOMIIBIOTEPOB peanuzanuii HelipokoMibroTepoB Ha DSP.

5. | Tema 5. [TakeTsl NpUKIIaTHBIX [TakeTpl NPUKIAAHBIX MPOrPaMM JUISL SMYJISILUA
IpOrpaMM ISl SMYIISALUH HEHPOHHBIX cereii. Matlab Neural Network
HEWPOHHBIX CeTeH Toolbox. Statistica. Deductor.  Neurosolution.

Neuroshell. Ipyrue nakets.




4  OOpa3oBaTejibHbI€ TEXHOJIOTHH.
OO0pa3oBaTe/ibHbIE TEXHOJIOTUM:

Ne Buabl yueOHbIX
HaumenoBanme pa3jaena . Oopa3oBaTe/ibHbIE TEXHOJIOTUH
n/n 3aHATHH
1 2 3 4
1. [Tema 1. IMousgarue o|Jlexuus 1. JIekus ¢ UCIOIL30BaHUEM
HENPOKOMIIBIOTEPAX u BUJIEOMATEPHUAIIOB.
HEUpOYUIIaX.
2. |Tema 2. ApXUTEKTYypBI CamocrositensHast |KoHCyNnbTHUpOBaHUE U TPOBEPKA
HEHPOKOMIIBIOTEPOB. pabora. JIOMAIIHUX 3aIaHUI IOCPEACTBOM
3JIEKTPOHHOMU IOYTHI.
3. |Tema 3. AnmapaTHbie Jlexuus 3 Jlekuus ¢ UCIIOJIB30BAHUEM
peanu3alud HEHPOKOMIIBIOTEPOB BUJIEOMATEPHUAIIOB.
u HeripounnoB. Helipounniel Ha  |[IpakTndeckoe Brinonnenue npakTu4eckon
[JINC 3aHATUE paboOThI MOCPEACTBOM
cnenuanuzuposanHoro I10.
KomnbrorepHoe TectupoBaHue.
4. |Tema 4. IlporpaMMHBIE U Jlexuwms 5 Jlexuus ¢ UCIOJIB30BaHUEM
IpOorpaMMHO-anmnapaTHbie BUJIEOMATEPHUAIIOB.
peann3aii HeHPOKOMIIbIOTEPOB
5. |Tema 5. ITakeTsl MPUKJIAIHBIX [IpakTHueckoe KommnbsrorepHoe TectupoBanue
MIporpamm JJIs SMYJISIIIUU 3aHATHE
HEUPOHHBIX CeTel

B nepuon BpeMEHHOro NPUOCTAHOBJIECHUS MOCEIIEHUS OOYyYarolMMUCS IOMEIIEHUN U
tepputopun PITY nanga opranusanum ydyeOHOro Impoiecca € HPUMEHEHUEM 3IIEKTPOHHOIO
o0y4eHMs] W JAUCTAaHLMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHH MOTYT OBITh MCIOJIb30BaHbI
cienyromue o0pa3oBaTeNIbHbIE TEXHOJIOTHH:

— BUJICO-JIEKIIUH;

- OHJ'[aI\/JIH-J'IeKIII/II/I B PCKUMC pCAJIbHOTO BPEMCHH,

— DJICKTPOHHbIE YUeOHUKH, yuyeOHble TOCOOUS, HayyHble M3JaHUs B DJIEKTPOHHOM BUJE U
JIOCTYT K MHBIM 3JIEKTPOHHBIM 00pa30BaTEIbHBIM PECYpCaM;

— CHUCTEMBI JJIs1 QJIEKTPOHHOI'O TECTUPOBAHNU;

— KOHCYJIbTallH C UCITIOJIb30BAHHUEM TCICKOMMYHUKAIVMOHHBIX CPCIACTB.
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5 OuneHka IVIAaHMPYeMBbIX Pe3yJIbTATOB 00yUeHHS
5.1 Cucrema oneHnBaHusA

®opMa KOHTPOJISI

Makc. KoJIu4ecTBO 0aJ1710B

3a oxny Bcero
padorty
Texymuil KOHTPOJIb:
- BBINTOJTHEHUE TTPAKTUYECKUX PaboT 10 6annos 40 6annos
- KOHTpOJIbHas paboTa B hopme 20 6annos 20 6annos
KOMITBIOTEPHOT'O TECTUPOBAHHUS
[IpomexxyTouHas arrectrarus 40 6annos
(Bauem c oyenxoir)
HToro 3a cemectp (Qucyuniuny) 100 6annos

[Tony4eHHBIH COBOKYITHBIHM Pe3yIbTaT KOHBEPTHPYETCS B TPAIUIIMOHHYIO KAy OIICHOK H B
HIKaTy OlleHOK EBporieiickoii cucteMsl nepeHoca 1 HakoruieHust kpeautos (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBHM € TabIuUIEH:

100-0amuipHas TpajiHonHas mKaa lxana
IIKaza ECTS
95— 100 A
8394 OTJIMYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

50 _55 YIIOBJICTBOPUTEIILHO E

20 —49 FX
0_19 HEYJIOBJICTBOPHUTEIHLHO HE 3a4TCHO F
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5.2 Kpurtepuu BbICTaABJIeHHUS OLIEHKH MO THCIMIJIHHE

Banany/
HIxkana
ECTS

Onenka o
JTUCIHUIIINHE

Kpurepun oueHKH pe3yJibTaTOB 00y4eHHs 110
AMCHMILINHE

100-83/
A.B

oTinaHo/
3a4TEHO

BricTaBmsiercs 00y4aromeMycsi, €Ciu OH TITyO0KO u
MIPOYHO YCBOWJI TEOPETUUYCCKHUIA U TIPAKTHUECKUH
MaTepHall, MOKET MPOJIEMOHCTPUPOBATH 3TO HA 3aHATHUSAX
U B XOJI¢ IIPOMEKYTOYHOHN aTTECTAIUH.

OOyuaronuiics HCUEPITBIBAIOIIE U JTIOTMYECKH CTPOIHO
M3JIaraeT yueOHbIH MaTepuall, yMEeT YBSI3bIBATh TCOPHIO C
MIPAKTUKOH, CIIPABIISETCA C pEIIEHUEeM 3a7ady
npoheCCHOHATLHON HANPaBICHHOCTH BHICOKOTO YPOBHS
CJIOKHOCTH, IPpaBUJIIBHO O6OCHOBBIB3,€T IIPUHATHIC
peIICHHS.

CB00OIHO OpUEHTUPYETCS B yUEOHOH U
poheCCHOHATILHOM JINTEPaTYpE.

OneHka no JUCHUILTMHE BBICTABISIOTCS 00ydaromeMycs ¢
y4€TOM PE3YJIbTATOB TEKYIEH U TPOMEKYTOUHON
aTTeCTaluu.

Komniereniuu, 3aKkpeni€énnble 3a JUCUUILITMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «BBICOKUI».

82-68/

xoporo/
3a4TEHO

BeicraBnsercst 00ydaromemMycsi, €ClIi OH 3HaeT
TEOPETUYECKUM U IPAKTUUECKUHA MaTepHall, TPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOI€
IIPOMEXYTOYHOM aTTeCTalluy, He JOIyCKasl CYIIECTBEHHbIX
HETOYHOCTEH.

OOyuaronuiicss IpaBUIbHO IPUMEHSET TEOPETHUECKHE
ITOJIOYKEHUS [TPU PEIICHNUH TPAKTUYECKHX 3a/1a4
npo¢ecCHOHATILHON HANPABIEHHOCTH Pa3HOIO YPOBHS
CJI0)KHOCTH, BJIaJIe€T HEOOXOIMMBIMHU ISl 3TOTO HaBbIKaMU
U IpUEMaMU.

JlocTaTOYHO XOpOILIO OPUEHTUPYETCS B yUEOHOH U
npogeccCuOHALHOMN JINTEpaType.

OneHka no JUCHUILIMHE BBICTABISIOTCS 00ydaronemMycs ¢
y4€TOM PE3YJIBTATOB TEKYILIEU U TPOMEKYTOUHOU
aTTECTaLlUN.

Komnerenuu, 3akpeni€HHble 3a AMCUUTIIMHOM,
c(OpPMHUPOBAHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D,E

YIOBJIETBOPH-
TeapHO/
3a4TEHO

BrictaBisiercss o0yyaromemycs, €cii OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKNI U TPAKTUUECKHUI MaTepural,
JIOMYCKAET OT/AEIbHbIE OMIMOKH MPH €ro U3JI0KEHUN Ha
3aHATHUAX U B XOJ€ IPOMEXYTOYHOU aTTECTALINH.
OOyuaromuiicss UCTIBITHIBACT ONpPEIEIEHHBIE 3aTPYAHEHUS
B IPUMEHEHHNH TEOPETUYECKUX ITOJI0KEHUN ITPU PEILICHUN
MPAKTUYECKHX 3a/1a4 MPO(eCCHOHAIbHON HApaBIeHHOCTH
CTaHapTHOT'O YPOBHS CIIO)KHOCTH, BJIAZICET
HEOO0XOAUMBIMU JIJIS1 3TOT0 Oa30BBIMHM HABBIKAMU U
NpUEMaMHU.

JleMOHCTpHUpYET 10CTaTOYHBIN YPOBEHb 3HAHUS y4eOHOU
JIUTEPaTypHl 110 AUCIUIUIVHE.
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banabl/ Ouenka no Kputepun oueHKH pe3yJIbTaTOB 00y4eHHs 10
Ilkana AUCHHILTAHE AUCHHILTHHE
ECTS
OreHka 1Mo JUCHUIUIMHE BBICTABIISIOTCS 00YJaIOMIEMYCs C
y4E€TOM pe3yNIbTaTOB TEKYIICH U MPOMEKYTOYHON
aTTeCTAllHU.
Komnerenmuu, 3akperi€HHbIC 3a JUCIUTUIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «IOCTATOUHBINY.
49-0/ HEYyJIOBJIETBOpHUTEN | BricTaBnsieTcss o0y4aroniemMycs, eClid OH He 3HaeT Ha
F.FX bHO/ 0a30BOM ypOBHE TEOPETUUECKHUI M MPAKTUICCKUI
HE 3a4TEHO MaTepHall, JIOMycKaeT rpy0obie OMOKH IPU €T0

U3JI0’KCHUU Ha 3aHATHAX U B XOZE NPOMEKYTOUHON
aTTeCTalUu.

OOyuaronuiics UCIBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B
IIPUMEHEHHUH TEOPETUYECKUX ITOJI0KEHHUN IIPU PEILICHUH
MPAKTUYECKUX 3a/1a4 PO(eCCHOHAIbHON HAlpaBIEHHOCTH
CTaHJAapPTHOI'O YPOBHS CII0KHOCTH, HE BIaIEET
HE0O0XOAUMBIMU JIJIS1 3TOTO HaBBIKAMU U IPUEMaMHU.
JleMoHCTpHpYET (parMeHTapHbIC 3HAHUS YIeOHOH
JIUTEPATypHI 110 IUCLUIIIVHE.

OneHka 10 JUCLUIUIMHE BBICTABIISAIOTCS 00Y4arOLEMYCs C
Y4ETOM PE3YJIbTATOB TEKYILEH U ITPOMEKYTOUHOU
aTTeCTalUu.

KomMmnereHiuyu Ha ypoBHE «IOCTaTOYHBINY, 3aKPETIEHHBIE
3a IUCUUIUINHON, HE C(OPMHUPOBAHEI.

5.3 OueHouHble cpeacTBa (MaTepHAJIbI) AJI5 TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTANMA 00y4aI0IHUXCS MO0 JMCIUILTHHE.

IIpumepHBIE BONPOCHI HA KOMIIBIOTEPHOE TECTHPOBAaHUE (KOHTPOJIbHAsSL padoTa):

Komnerenmun IIK-5: TIK-5.1, IIK-5.2, IIK-5.3.

1. Tlo kakuM MPUHITUIIAM CTPOSITCSI HCKYCCTBEHHBIE HEUPOHHBIE CeTH?
e B cOOTBEeTCTBUM C NPUHIIUIIAMH OPraHU3alUUd U (YHKIIMOHUPOBAHUS OMOIOTHYECKUX
HEHUPOHHBIX CETEM,

e [lo mpuHIIMIIaM U MpaBUIaM MAaTEMaTUYECKOM JIOTUKH,

e B COOTBeTCTBMM TPUHIUIIAMU HCKYCCTBEHHOTO WHTEIJIEKTa W TEOPUM TPUHATHUSA
pELIEHU.
e Ha ocHOBE NPUHLIMIIOB UMHTAIMOHHOTO MOJIEIMPOBAHUS CIOKHBIX CUCTEM
® 1 NPOLIECCOB.
2. Ko u xoraa npeioxui mepByro MOJIeNb HelpoHa?

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

. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

3. Kro u korna BriepBbIe MpeIoKIIT IpaBriIa 00y4eHHsI NCKYCCTBEHHON HEUPOHHOU ceTn?
e V. Makkanox (W. McCulloch) u V. ITurtc (W. Pitts) B 1943 1.

J1. Xe66 (D. Hebb) B 1949 r.
®. Pozenbnart (F. Rosenblatt) B 1957 r.
. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

4. Kro u korga pazpaboTtan NpUHIUIBI OpraHu3aluy 1 PyHKIIMOHUPOBAHUS IEPCENTPOHOB?
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VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 .

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

. Xsro6en (D. Hubel) u T. Buzens (T. Wiesel) B 1959 r.

5. Kro u xorna pa3zpaboran KOrHUTPOH?

VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 1.
J1. Xe66 (D. Hebb) B 1949 1.

@. Pozenbnart (F. Rosenblatt) B 1957 r.

K. ®ykymmuma (K. Fukushima) B 1975 1.

6. Kro m xorma mpensoxun HelpoceTeBble MOeNd, oOydarolieiicss 6e3 yuuTens Ha OCHOBE
caMOOpraHu3aiuu?

VY. Maxkkanox (W. McCulloch) u Y. ITuttc (W. Pitts) B 1943 r.
J1. Xe66 (D. Hebb) B 1949 .

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

K. ®ykymmma (K. Fukushima) B 1975 r.

7. Kron KoTraa co3aall adallTUBHYIO PE30OHAHCHYKO TCOPUIO U MOJCIIN HeﬁpOHHLIX ceTel Ha ee

ocHoBe?

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

3. ®@. Pozenounart (F. Rosenblatt) B 1957 r.

4. K. ®ykymmuma (K. Fukushima) B 1975 r.

8. Kakumu cBoiicTBaMu O6J'IaI[aIOT HCKYCCTBCHHBIC HeﬁpOHHBIC cetu?

o0y4eHne Ha OCHOBE MPHUMEPOB

U3BJCYCHUE 3HAYMMOW HMH(MOpPMALIMM U  3aKOHOMEPHOCTEH W3 M30BITOYHBIX M
3aIIyMJICHHBIX JJAHHBIX

00001IIeHIE TPEABIAYIIETO OIBITA

aIalTUBHOCTH K M3MEHEHHIO YCIIOBHIA ()yHKIITMOHHUPOBAHUS

oOyueHue Ha OCHOBE IPEIEIEHTOB (IPUMEPOB)

IIPOCTOTA  JIMHI'BUCTUYECKOW  MHTEpPIpETAlMu  CTPYKTYpPhl CETH W 3HA4YCHHU
CHHAIITUYCCKUX BCCOB HeﬁpOHOB CETU

ObICTpasi CXOAMMOCTH TIPH PEIICHUH ONTHMHU3AIMOHHBIX 3a/1a4

MaJIo€ YUCIIO IIUKIIOB U [UTUTEILHOCTH BPEMEHHU 00yUYCHHUS

9. B yem 3akirouaercs 3aaua KiacTepu3aliim’?

3ajaya KiacTepu3allud COCTOMT B YKa3aHUM INPUHAUIEKHOCTH BXOJHOro o00pasa,
IPEJCTaBICHHOTO BEKTOPOM MPU3HAKOB, OJHOMY MWJIM HECKOJBKUM IpeJIBAPUTEIBHO
OTpe/IeNIEHHBIM KJIaccaM.

IIpu pemeHun 3agauMl KjiacTepU3allMU OTCYTCTBYET oOydarolias BbIOOpKa ¢ METKaMu
KjaccoB. PemeHue 3amauM  KJIAcTepU3alMM OCHOBAHO HA YCTAHOBJICHMM MOJO0MS
00pa3oB U pa3MeIeHn: OJIM3KUX 00pa30B B OJIMH KJIACTEp.

3ajadyeil KIacTepU3allUU SBIAETCS HAXOXKICHUE PELIEHUS, KOTOpPOE YAOBIETBOPSET
CHCTEME OTPaHMYEHUH M MAKCHUMHU3HUPYET WIM MUHUMH3HPYET LEJIEeBYIO (DYHKIIHIO.
3anaveil kiacTepu3aliy SBISETCS PacyeT TaKOro BXOJHOTO BO3JIEHCTBUS, PU KOTOPOM
CUCTEMA CJIEYET MO KETAEMOM TPACKTOPUU, AUKTYEMOU 3TATTOHHON MOJENBIO.

10. B yeMm 3akirouaeTcs 3agada aHHpOKCI/IMaHI/II/I?

3amada anmpoKCUMAIlMA COCTOMT B YKa3aHWW TPHHAUICKHOCTH BXOJHOTO 00pasa,
MPEJICTABJICHHOTO BEKTOPOM MPU3HAKOB, OJHOMY WM HECKOJIBKUM MPEABAPUTEIHHO
OTpeeNIEHHBIM KIIacCaM.

[Ipu pemienuu 3amauM anmpoKCHUMAalMKd OTCYTCTBYET oOywaroiias BhIOOpKa ¢ METKaMu
KiaccoB. PemieHue 3amauM  anmpoKCHUMAIMM OCHOBAaHO Ha YCTAHOBJICHHH MOI00US
00pa3oB U pa3MemeHn: OJIM3KUX 00pa30B B OJIMH KJIACC allMPOKCUMAIIHH.
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e 3ajayeil annmpoOKCHUMAaLUU SBISIETCS HAXOXKJIEHUE pEIICHUs, KOTOPOE YAOBIETBOPSET

CUCTEME OTpPaHMYEHUN U MaKCUMHU3HMPYET I MUHUMHU3UPYET 1eNeBYI0 (YHKIUIO.

e Ilycte mmeercs oOyuaromias BEIOOpKa, KOTOpas TeHEPUPYETCS HEM3BECTHOW (YHKITHCH.

3amayda annpoKCUMAIMH COCTOUT B HAXOXKACHUH OLICHKH 3TON (PYHKIIUH.

Komnerenmun ITK-6: I1K-6.1, ITK-6.2, I1K-6.3.

11.

12.

13.

14.

15.

16.

17.

18.

N3 Kakux 371€MEHTOB COCTOUT (hOpMaJIbHBIN HEHPOH?

e 113 yMHOXHUTENEH, CyMMaTOpa U HEIMHEHHOTO Mpeodpa3oBaTes

e U3 uHTerpaTopa, TMHEHHOTO Mpeodpa3oBaTels 1 HOpMalln3aTopa

e U3 cyMMaTOpOB, YMHOXHTENS U HEJIMHEHHBIX IpeoOpa3oBaTeneii

e 13 cymMMaropoB, yMHOKUTEIA U JEIUTEIIS
HazoBure HecymiecTByOMY0 (yHKIIHIO aKTHBALUK HEUPOHA!

e HomunanbHas

e (CurmoujganpHas

e PanuanbHo-6a3ucHast

e KBagpatuunas
Kakass u3 akTUBaIMOHHBIX (YHKIWN HEHpOHA MPUHUMAET OJHO M3 JIBYX aIbTEPHATUBHBIX
3HAYECHUU?

e JluHeliHas

e CurmonganpHas

e 3HakoBas (cUrHaTypHasi)

e PaguanbHo-6a3ucHas
Kakas u3 akTHBalMOHHBIX (DYHKIMI HEMpOHA HE UMEET OrpaHNYCHUN B 001aCTU 3HAYCHUIT?
e Jlunennas
e CurmouganbHas
e 3HakoBas (CUTHaTypHas)
e PanuanpHo-0a3ucHas
B xakux HEMpPOHHBIX CETAX KKl HEMPOH NEPENacT CBOM BBIXOJHON CUTHAJ OCTAIBHBIM
HelpoHam ceTH?

e B n0JIHOCBA3HBIX

e B MHOrociomHbIxX

e B ciouctsix

e B crnabocBs3aHHBIX
Co ckonbkuMH HelipoHamMH B OKpecTHOCTH (oH HeliMana cBsizaH Kaxablii HeHpoH
c1a00CBI3HOM HEWPOHHOI ceTn?

e 3
o 4
e 6
e 8

Co CKOTBKMMH HEHPOHAMH B OKPECTHOCTH ['ojiest CBs3aH KaKIbIi HEHPOH CI1abOCBSI3HOM
HENUpPOHHOMU ceTn?

e 3
o 4
e 6
e 8

Co ckonbKUMH HEMpoHaMH B OKpecTHOCTH Mypa CBSi3aH KaKIbplii HEWpOH cIaboCBA3HON
NHC?

e 3

o 4

e 6
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e 8

19. K xakoMy TUITY HCKYCCTBEHHBIX HEUPOHHBIX CETEH OTHOCHUTCS MHOTOCIIOWHBIN MepcenTpoH?

o K cersm 6e3 00paTHBIX CBs3EH

e K cersM ¢c 00paTHBIMHE CBSI3IMU

e K cnoucTo-nmMKIMYECKUM CeTSIM ¢ 0OpaTHBIMU CBSI3SIMHU
o K IIOJHOCBS3HO-CIIOUCTBIM CETSIM

20. B uem 3akimrouaeTcs Ha3HAUEHUE alITOPUTMOB CoKpamieHus (pruning algorithms) MHC?

COKpaH_ICHI/Ie qucjia HeﬁpOHOB B CKPBITBIX CJIOAX
COKpaH_ICHI/Ie qucjia HeﬁpOHOB BO BXOJJHOM H CKPBITBIX CJIOAX
COKpaH_IeHI/Ie quciia CMHAIICOB B CKPBITBHIX CJIOAX
COKpaH_IeHI/Ie qyurcjia CHHAIICOB BO BXOAHOM U CKPBITBIX CJIOAX

Bonpochl nMpoMe:KyTOYHOro KOHTPOJIA (3a4YeT ¢ OlEeHKO):

Komnerennuu IK-5: IIK-5.1, IIK-5.2, IT1K-5.3

1.

HBOoNOoOORWDN

0.
11.
12.
13.

[lonsiTHE HEHPOKOMIIBIOTEPOB U HEMPOUYUIIOB.
Apxurektypa [IJIUC u npoekts Heiipouunos Ha [TIJIMC.
Apxurexktrypa DSP u npoektsl Helipouunos Ha DSP.
Apxutektypa GPU u peanuzanus HeilpoHHbix ceteid Ha GPU.
Texnonorus CUDA.
Heiiponakersr. Matlab Neural Network Toolbox. Deductor. Neurosolution u apyrue.
MeMpucTOpBI U IPOEKTHI HEHPOKOMIIBIOTEPOB HA MEMPUCTOpax. Moaenu MEMpUCTOPOB
O6nacTi npUMeHEeHUs ICKYyCCTBEHHBIX HEHPOHHBIX CETEH.
buonoruueckuii HelipoH. CTPyKTypa U CBONCTBA UCKYCCTBEHHOI'O HEHPOHA.
Pa3HOBUIHOCTH HCKYCCTBEHHBIX HEHPOHOB.
Krnaccudukanus uCKyCCTBEHHBIX HEHPOHHBIX CETCH U UX CBOMCTBA.
Teopema KosnmoropoBa—ApHoibia.
Pabora Xext-Hunwscena. CnenctBusi u3 Tteopembl KomamoropoBa—ApHoibaa—XexT-
Hunbcena.

Komnerenmun IIK-6: I1K-6.1, I1K-6.2, ITK-6.3.

14.

15.
16.
17.

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

[TocraHoBKa W BO3MOJKHBIE IYTH pEIIEHUS 3aJa4d OOYYEHHsS HCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.
OO0y4eHue ¢ yunuTesneM, alropuTM oOpaTHOTO PacpOCTPAHEHUS OIINOKH.
OOyueHnue 6e3 yuurens.
Hacrtpoiika 4ncina HEHPOHOB B CKPBITBIX CJIOSIX MHOTOCJIOWHBIX HEHPOHHBIX CETEH B
npoiiecce 00y4eHus. AIrOpUTMbI COKpalieHusl. KOHCTpYKTHBHBIE aJITOPUTMBI.
IIepcenTpoH.
MHOrocCn0iHbIN NEPCENTPOH
HetliponHble ceTu pagualibHbIX 0a3UCHBIX (YHKITHH.
BeposiTHOCTHast HEMPOHHAS CETh.
O060011eHHO-pErPECCHOHHAs HEUPOHHAS CETh.
Heiiponnsie cetu Koxonena.
HelipoHHsble ceTr BCTPEYHOTO PACIPOCTPAHECHMUS.
Heiiponnsie cetn Xondunna.
Heitponnsie cetn XaMMHHTa.
JIByHaIpaBiIeHHas1 aCCOLIMATHBHAS MTaMSTh.
KackagHble HCKyCCTBEHHBIE HEMPOHHBIE CETH.
Ceru afanTUBHON pe30HAHCHON TEOPHH.
Koruurpon u HEOKOTHUTPOH.
[IpencraBnenue 3agauu B HEHPOCETEBOM JIOTHUECKOM Oa3uce.
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32. Ilpumenenne MMHC 11t MozmenupoBaHUsl CTaTUYECKUX OOBEKTOB, Kiaccuukanuy,
arnmpoOKCUMAaINK (PyHKITUH.

33. Ilpumenenne MHC st xinacrepusanuy, BPEMEHHBIX PSAOB, JTUHEWHBIX AMHAMHUYECKUX
00BEKTOB.

34.00mme cBeOeHMS O COBPEMEHHBIX NPOTPAMMHBIX  CPEIACTBaX MW  CHUCTEMax
MOZICTTMPOBAHHUS HMCKYCCTBEHHBIX HEHpOHHBIX ceTei. XapaKTepUCTUKU COBPEMEHHBIX
IPOTPAMMHBIX CPEJICTB M CUCTEM MOJICIIMPOBAHUS HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

6 VYuyeOHO-MeToaMYeCKOEe H HH(OPMAIIMOHHOE o0ecriedeHNe TUCIUTIHHBI

6.1 Chnucoxk HCTOYHUKOB M JIUTEPATYPHI
Jluteparypa
OcHoBHas

1.

E3nakos, A. JI. DxcneptHbie cuctembl CAIIP : yuebnoe mocobue / A. JI. E3makoB. — MockBa
: DOPYM : UHOPA-M, 2020. — 160 c. — (Boiciiee obpa3zoBanue: bakanaspuar). - ISBN
978-5-8199-0886-0. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1073066 (nata obparnienus: 23.10.2022).

MacnennukoBa, O.E. OCHOBBI HCKYyCCTBEHHOTO WHTe/UIekTa : yuded. mocodue / O.E.
MacnennukoBa, U.B. I'aBpuioBa. — 3-e u3j., crep. — Mocksa : @JIMHTA, 2019. — 283 c.
- ISBN 978-5-9765-1602-1. - Tekct : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1034902 (nata oopamenus: 23.10.2022).

Jlanre, @. Heuetkas jnoruka : HayyHo-monyispHoe uznanue / @. Jlanre ; mep. ¢ aHr. A.
Bupomnaiinen. - Cankr-IlerepOypr : Ctpata, 2018. - 116 c. - (cepust «IIpocto»). - ISBN 978-
5-6040743-6-7. - Tekcr : AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1132745 (nata oopamienus: 23.10.2022).

JlomonHuTenbHas

3aronckuii, A. B. MHpopmannoHHbIe TEXHOIOTUU: pa3paboTka MH(OPMAIIMOHHBIX MOJeIen
U cucteM : yueOHoe nocobue / A. B. 3aronckwii. - Mocksa : PUOP : UHOPA-M, 2020. - 344
c. - (Bsicmiee oOpazoBanue: bakamaBpumar). - ISBN 978-5-369-01183-6. - Tekcr
anekTponHbIi. - URL: https://znanium.com/catalog/product/1043096.

®enoroBa, E. JI. UnpopmanMoHHbIE TEXHOJOIMU U CUCTeMbI : ydeOHoe mocobue / E. JL
®enoroBa. - MockBa : ®OPYM : UHOPA-M, 2020. - 352 c. - (Beiciiee obpazoBanue). -
ISBN 978-5-8199-0376-6. - Tekcr : IJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1043098.

Beperexuna, C. B. Mogenu, MeToJpl, aIrOpuTMbl U TPOrpaMMHBIE pELICHHUs
BBIYHMCIIUTENLHBIX MAaIllMH, KOMIUIEKCOB MU cucteM : yueOHuk / C.B. Beperexuna, B.JIL.
Cumonos, O.JI. MuanakaasH. — Mocksa : UH®PA-M, 2020. — 306 c. : un. — (Beicmiee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-016656-8. - Tekcr : amekrponnsrii. - URL:
https://znanium.com/catalog/product/1210403 (nata obpammenus: 23.10.2022).

6.2 IlepeuyeHb pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKAMOHHOM ceTH «AHTepHET».
HanwuonansHast anekrponnas 6udaunorexa (H3B) www.rusneb.ru

ELibrary.ru Hayunas snextponHnas 6ubnmorexa Www.elibrary.ru

Onekrponnas oudanoreka Grebennikon.ru www.grebennikon.ru

Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Taylor and Francis

JSTOR

http://znanium.com — DeKTpOHHO-OMOIMOTEYHAS CHCTEMA.


https://znanium.com/catalog/product/1043096
https://znanium.com/catalog/product/1043098
http://znanium.com/
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http://window.edu.ru - Uadpopmanronnas cucrema «EquHOE OKHO JOCTYIa K 00pa30BaTeIbHBIM
pecypcamy.

http://encyclopedia.ru — oHnaiH->HIUKIIOTICHS.

http://www.informio.ru — DaekTpoHHbIi cripaBouHUK «MHGOPMHO» I BBICIINX Y4EOHBIX
3aBEJCHUN.

6.3 TIpodeccnonaabHbie 6a3bl JAHHBIX H HHPOPMAIMOHHO-CIPABOYHbIE CHCTEMbI
Hoctyn k npodeccuonanbubiM 6a3am manubix: https:/liber.rsuh.ru/ru/bases

WubopManinoHHbIE CIIPABOYHBIE CUCTEMBI:
1. Koncynberant [Tmtoc
2. Tapanr

7 MarepuajbHO-TeXHHYeCKoe ofecnedenne AU CIHIIHHbI
Jlnst MatepraabHO-TEXHHUYECKOTo O0ecTieueH s TUCIMILIMHBI «[[pUHIUIBI TTOCTPOCHHUS

HEHPOKOMITBIOTEPOB B TYMaHUTAPHOH cepe» HeoOX0IuMO:

1. Kommnbrotepnsiii kimacc — ayna. Ne 210.

2. 1 xommblOTEp mpenoaaBarels, 12 KOMIBIOTEPOB OOYyYaroIIUXCs, MapKepHas JOCKa,
MIPOCKTOP.
JlokasbHast BEIYUCIUTEIbHAS CETh.
Hoctyn B Internet.
Windows 10, nunensus 68526624, nara: 6e3 garel.
Microsoft office 2010 Pro, nuuen3us 49420326, narta: 08.12.2011.
Microsoft SQL Server 2008, nmuensust 46931055, nara: 20.05.2010.
Mozilla Firefox 52.8.1 ESR — B ¢cB0601HOM 10CTYIIE.
[Tnardpopma ZOOM.

©EONOUTA W

8 Obecneuenue 00pa3oBaTeJbLHOIO MpoLecca AJsl JUL ¢ OTPAHUYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

B xozxe peanum3anuu JUCHHUILTAHBI HCIIONIB3YIOTCS CICIYIOIIAE TOTIOTHUTEIBHBIC METOBI
00y4deHusl, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalli 00YyJaromuxcs B
3aBUCHMOCTH OT UX WHIUBUIYAJbHBIX OCOOCHHOCTEH:

® JJIsI CJIETIBIX M CIa0OBUAAIIUX: JIEKIIMH OQOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CTIEIMATU3UPOBAHHBIM TPOTPAMMHBIM 00ECTIEUeHUEM;
MMUCHhMEHHBIC 33J]aHUS BBIMTOJHAIOTCS Ha KOMIIBIOTEPE CO CIEIUATH3UPOBAHHBIM MTPOTPAMMHBIM
obecrieueHreM UM MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM; 00€CTIeYNBAETCS UHANBHAYAIbHOE
paBHOMepHOe ocBemieHue He MeHee 300 JIFOKC; NIl BBITIOJHEHUS 3aJaHus PU HEOOXOIUMOCTH
MPEIOCTABIISICTCS YBENINYUBAIOIIEE YCTPOHCTBO; BO3MOXHO TaK)Ke UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIIMYUBAIONIUX YCTPOMCTB; MUChMEHHBIC 3aJaHus OQOPMIISIOTCS YBEIHMYCHHBIM IIpU(TOM;
9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (OopMe WM BBINOTHSIOTCS B MUCHbMEHHOW (hopme Ha
KOMITBIOTEpE.

o UIsl TIyXUX U CcHabOCHBIIANINX: JEKIHH O(GOPMIIOTCS B BHIE OSJIEKTPOHHOTO
JOKYMEHTa, JHOO0 TMpeAoCTaBisieTcss 3BYKOYCHIIMBAIOINIAS —ammaparypa WHANBUAYAIBHOTO
MOJIb30BAHNS;, NMMChMEHHBIC 3aJIJaHUS BBHIMOJTHSIIOTCS Ha KOMITBIOTEpE B MHUCHBMEHHOH (opme;
9K3aMEH U 3a4€T MPOBOAATCS B MUCHMEHHOW (hopMe Ha KOMITBIOTEPE; BO3MOXKHO MPOBEJCHHUE B
dbopme TecTUpOBaHUS.

® [UIsl JIUIl C HAPYHICHUSMU OMOPHO-IABUTATEIHHOIO ammapara: JISKIHH O(GOpMIISIOTCS B
BUJE  OJIGKTPOHHOTO  JIOKYMEHTa,  JIOCTYTHOTO C  TOMOIIBI0  KOMIIbIOTEpa  CO
CICIHAIM3UPOBAHHBIM MTPOTPAMMHBIM 00ECIIEUCHHEM; MUCHbMEHHBIC 3aJ[aHMs BBITOIHIIOTCS Ha


http://window.edu.ru/
http://www.informio.ru/
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KOMITBIOTEPE CO CIHEIHAIM3UPOBAHHBIM IPOTPaMMHBIM OOECIeueHUEeM; HK3aMeH U 3a4ér
HPOBOAATCS B YCTHOM (hOpMe WIIN BBITIOHAIOTCS B IMCBMEHHOHN (pOpME Ha KOMIIBIOTEPE.

[Tpu HEOOXOIUMOCTH MPeyCMaTPUBACTCS YBEITMUYEHUE BPEMEHHU JJISl TIOATOTOBKU OTBETA.

[lpouenypa  mpoBeaeHHMsS  HPOMEKYTOYHOW  arTecTaliid Ui OOyYarom[uxcs
YCTaHABIMBACTCS C Y4Y€TOM UX HMHIUBHIYaJbHBIX TCUXO(PU3MUECKUX OCOOCHHOCTEH.
[IpomesxyTouHas aTTecTanys MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHUM TPOLEAYPHl OLEHUBAHUS DPE3YIBTATOB OOyUEHHs IpeaycCMaTphBacTCs
UCTIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX B CBS3M C HHIUBHIYAJbHBIMH
0COOCHHOCTSAMHU O00yJaroIuXxcs. DTU CPEACTBA MOTYT OBITh NPEAOCTABICHBI YHUBEPCHUTETOM,
WJIM MOTYT MCIOJIb30BaThCSI COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBeneHre mpoUEAYpbl OLIEHUBAHHUA  PE3YIbTaroB  OOy4eHHUS  JOMyCKAaeTcsl ¢
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

ObecneunBaeTcs A0CTYN K MH(POPMAIMOHHBIM U OMOIMOrpauueckuM pecypcam B CETH
Wurtepner s kaxaoro oOywaromerocs B (opmax, aJanTHPOBAaHHBIX K OTPAaHMYECHUSM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIU:

® JUISl CIIENBIX M CIIA0OBH/AIINX: B MEYaTHOW (opMe yBEIMYEHHBIM HMIPUPTOM, B (opme
JIEKTPOHHOTO JOKYMEHTa, B (popme ayamnodaiina.

® JUTS TIIyXUX U cIa0OoCbIIaNiX: B Ie4aTHO Gopme, B popMe FIeKTPOHHOTO JOKYMEHTA.

e ;Ui OOY4YalOIIMXCS C HapyIICHHSIMU OIOPHO-JBHIAaTENBFHOTO armapara: B IEYaTHOW
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VY4eOHbIe ayIUTOPUU JUI BCEX BHUJOB KOHTAKTHOW M CaMOCTOSITENbHOW paOoThI, HaydHAs
O0uONMMOoTEeKa M MHBIE MOMEIICHUS /ISl 0OyYeHUS! OCHAIICHBI CIIEUATBFHBIM O00OPYAOBAaHHEM MU
y4eOHBIMH MECTAMH C TEXHUYECKUMHU CPEICTBAMU OOYUCHHS:

® /Ul CIIENIBIX U CIIAO0OBUASAIINX: YCTPOMCTBOM JUI CKaHUPOBAHHMSA M YTCHHUS C KaMmepoi
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiinsg EmBraille ViewPlus;

® JUISl TIIYXUX W CabOCIBIIAIUX: aBTOMAaTU3UPOBAHHBIM pab0uYUM MECTOM JUIs JIFOJEH ¢
HapyLICHUEM CITyXa U CI1a00CbIIIANINX; aKyCTUYECKUH YCHIIUTENb U KOJIOHKHY;

Ul O0YYaroIIuXcs C HapyIIEHUSIMH OIIOPHO-/IBUTATENBHOTO anmnapaTa: MepeaBIKHBIMHU,

peryiaupyeMbiMu  3proHomuueckumu napramMmu  CH-1; KoMObIOTEpHOW TEXHUKOH cO

CHEMATBHBIM ITPOrPAaMMHBIM 00eCTICUeHHEM.

9 Mertoauueckne MaTepHAJIbI
9.1 TliaHbl NPAKTHYECKUX 3aHATHIA.

IIpakTnyeckas padora 1. Knaccudukaius ¢ moMoIbi0 NeplUenTpoHa.
3aganue.
1. M3yuuts MoAenu HeHpoHa MEpLUENTPOHA M APXUTEKTYPhl NEPLENTPOHHON OAHOCIONHOM
HEHPOHHOMU CETH.
2. Co3maTh W HCCIIENOBAaTh MOJENM TEpLENTPOHHBIX HEHPOHHBIX ceTe B cucTeMe
MATLAB.

VKa3aHus 10 BBIIOJIHEHHIO 33/ITaHUI:

1. IlocTpouTh HEWPOHHYIO CETh, KOTOpas MPOU3BOAUT KIACCH(PHUKAIMIO Ha 3aJaHHOE
KOJIMYECTBO KJIACCOB € MoMouIpio GyHKUIMKU newp. IlpousBecTn HayanbHYIO WHULHATH3ALMIIO
BECOB HEMPOHHOM CeTH ¢ MOMOIIbIO (PYHKIUH init.

2.  Ilocrpoutrh  oOyuaromyro  BbIOOpKY,  KOTOpassh  MO3BOJSIET  NPaBUIBHO
KJaccu(uIUpoBaTh 33JaHHYI0 MPOBEPOUHYI0 BbIOOpKY. KoopaumuaTel Touek oOydwaromieit
BBIOOPKU JOKHBI OBITh TOJ00paHbl reoMeTpuyecKu. J1Jisg 3Toro nepBoHavyaibHO HAHECTH TOUKU
IPOBEPOYHON BHIOOPKH Ha TpaduK, OPUEHTUPOBOYHO MOCTPOUTH BOKPYT KaXI0H U3 ITHX TOUYEK
HECKOJIbKO TOYeK oOydarouieil BhIOOpKH, 3aT€M 3alucaTh KOOPAWHATHI ATHX TOUEK B MAcCHB
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oOyuaromeii BBIOOpKH. Ha Kakyto U3 TOYEK MPOBEPOYHON BBIOOPKHU JTOJKHO MPUXOAUTHCS HE
MeHee 3 Touek 00yJaromiel BHIOOPKH.

3. IToka3zaTe oOyuaronyr BEIOOPKY Ha rpaduke ¢ momoiisio GyHKimu plotpv.

4. TlpousBectn oOyueHHE HEHUPOHHON CETH Ha COCTABJIEHHON 0OydJaromied BBIOOPKE C
ucnonp3oBanueM (Qynknuu adapt. B mporecce oOyuenust 15 mokas3piBaTh M3MEHEHHE JTHHUN
pa3OMeHus Ha KJIacChl B HEUPOHHOM ceTH (¢ moMoIiso GpyHKIuu plotpce).

5. Hcnome3ys 0Oy4YeHHYIO HEHPOHHYI CETh, MPOM3BECTH  KJIACCHU(DUKAIIIO
WHAUBUAYAIBHOTO JJI KaKJIOT0 BapuaHTa IMPOBEPOYHOI'O0 MHOXKECTBA, C MOMOUIbIO (QDYHKIIUU
sim. IlockonpKy HOMep Kiacca Ui KaKIOH TOYKM MOXKET MEHATHCS IPU KaXKIAOM HOBOM
0o0y4eHHHU CeTH, HOMepa KIIaCCOB B Ta0JIMIle HaBEACHbI YCIOBHO. TOYKM C pa3sHBIMU HOMEpamH
KJIaCCOB B TabnuIle MpU KiaccU(UKALUU JODKHBI UMETh Pa3Hble HOMEpa KIAcCOB, TOYKU C
OJIMHAaKOBBIMH — ofHaKoBbIe. [IpuBectu rpaduk kinaccudukanuu To4eK (C TOMOIIbI0 (QYHKIUI
plotpc, plotpv). BeiBectu pesynbrartel paboTel cet Ha rpaduk. Jns rpaduka BO3MOKHO
MIPpUMEHEHNE Pa3IuYHbIX IIBETOB (KomMaHAbl findobj, set).

6. OhopMHUTB OTUET, COACPIKAIIUI:

TUTyNbHBIN JTUCT.

3ananue, y9uThIBast CBOM BapHaHT.

TeopeTnueckue CBeICHUS.

[IpencraButh Tpaduueckoe W TaOIMYHOE MpPEACTaBICHHE OOYYaAIOMIEr0 MHOXKECTBA.

IToka3aTp UX JIMHEWHYIO Pa3JIEIMMOCTb.

[IpencraButh rpaduyeckoe U TaOIMYHOE MPEACTABICHUE MTPOBEPOUHBIX TOUEK.

e [lpencraBute mnporpamMmy, HanucanHyro B cpene MATLAB, u pesynbrarsl
KJIacCU(PUKALIHH.

e [IlpencraBute mporpammy, HamucanHyro Oe3 mpumenenust (ynkmmii Neural Network
Toolbox, 1 pe3yabTaThl KJIacCUPHUKAIUH.

e BriBoanl.

MaTepI/IaJ'ILHO'TeXHI/I‘leCKOC oOecreueHre 3aHATHS:

1. Kommbrotepnsiit kimacc — ayna. Ne 210.
2. 1 xkoMmmbIOTEp mpenoaaBarens, 12 KOMIBIOTEPOB OOYyYaroIIUXCs, MapKepHas JOCKa,
MIPOEKTOP.

3. JlokanbHas BEIYUCIUTEIbHAS CETh.
4. Jloctyn B Internet.
5. Windows 10, nunensus 68526624, nara: 63 n1arsl.
6. Microsoft office 2010 Pro, nuuensus 49420326, nata: 08.12.2011.
7. Mozilla Firefox 52.8.1 ESR — B cBoOOIHOM J0CTYTIE.

IIpakTnyeckas padora 2. Annpoxcumanus QyHKIIUH.

3agaHus:

1. W3yuuTh BO3MOXHOCTH allpPOKCUMAIUM C TIOMOIIbI0 HEHPOHHOW CETH MPSMOTO

pacrpoCTpaHEHHS.

VKka3aHusI 10 BBIIOJIHEHHIO 33]IaHUN:

1. Jlns 3amanHON (YHKIMU TOCTPOUTH €€ TaOJMYHbIe 3HaYeHUs (KOJMYECTBO 3HAUYEHHUH
JOJKHO OBITh JOCTATOYHBIM JUIsI TOTO, 4YTOOBI amNMpOKCHMMHUPOBAaHHAs (YyHKIUS
BU3YaJIbHO COBMajaa ¢ TaOJIMYHBIMU 3HAUCHUSIMH).

2. Hcnonp3oBaTh HEHPOHHYIO CETh JUIS aNIPOKCUMAIMH 3TUX TaOIMYHBIX 3HAUYCHUH U
HaXOXKJCHUS allPOKCUMUPOBAHHON (YHKIINH.

3. BeBectm Ha rpaduk TaOIMYHBIE 3HAYCHUS (TOYKAMH) W aANIPOKCHMUPOBAHHYIO
byHKLIUIO (JTUHUEH).



4. HaiiTh 4KCIICHHOE 3HAYCHHUE TNOrpCIIHOCTU PEC3yJibTaTa alllIPpOKCUMAIMH, BHIBCCTH Ha

JKpaH.
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5. OOyueHue HEHPOHHOHN CETH BBIOIHATH C IOMOIIBIO (YHKIMH train.
WNHuBuTyabHBIC 3aJaHUS.

Bapuanr Bua dyskumn ITpoMexRyTOK HaXOKACHUS
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]

4 sin(2x)/x2 x€[-20,-3.1]

5 cos(2x)/x2 x€[-20,-2.3]

6 (x-1)cos(3x-15) x€[-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)t+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'ILHO'TCXHI/ILICCKOC o0OecrieueHrne 3aHITH:

Windows 10, nuuensus 68526624, nara: 0e3 qartel.
Microsoft office 2010 Pro, nunensus 49420326, nara: 08.12.2011.

1. KowmmerotepHsriii kiacc — aya. Ne 210.
2.
MIPOEKTOP.
3. JlokayibHast BEIYMCIUTEIBHAS CETh.
4. Jloctyn B Internet.
5.
6.
1.

Mozilla Firefox 52.8.1 ESR — B ¢cB0601HOM J0CTYIIE

1 KOMIILIOTCD IIperioaaBaTeiid, 12 KOMIIBIOTCPOB 06yqa101u1/1xc;1, MapKCpHad J0CKa,

IIpakTnyeckas padora 3. Knaccudukanus ¢ mnomoisko ciost Koxonena.

3amauud:

1. Uzyuwts monens cinos KoxoHneHa u anroputma o0ydeHus 6€3 yIuTens.
2. Cospgats 1 ucciienoBaTh Mojelb ciios Koxonena B cucreme MATLAB.

Vka3zaHus [0 BBIIOJIHEHUIO 3aJaHUI:
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[MocTpouTs HEHPOHHYIO CETh, KOTOpas MPOU3BOJUT KIACCU(HKALUIO HAa OCHOBE CIIOS
Koxonena ¢ nomompio GyHKImmu newc. [Ipon3BecTn HaYaabHYIO WHHUIHATH3AINIO BECOB
HEHPOHHOM CETH C MOMOIIBI0 QYHKIUY init.

[Toctpouth 00y4aroIIyr0 BBIOOPKY, KOTOpas IMO3BOJISIET MPABWIBHO KJIacCUPUIIMPOBATH
3aJ]aHHYI0 TIPOBEPOYHYI0 BBIOOPKY. KoopanmHathl Toyek oOyuaroleil BHIOOPKH JTOJDKHBI
ObITh TOJOOpaHBl TeoMETpUYecKu. [l 3TOro TepBOHAYAILHO HAHECTH TOYKHU
IPOBEPOYHON BHIOOPKU Ha rpaMK, OPHEHTHPOBOYHO MMOCTPOUTH BOKPYT KXKJIOW M3 ITUX
TOYEK HECKOJIBKO TOUEK 0Oyuaronield BEIOOPKH, 3aTeM 3aliCcaTh KOOPIUHATHI 3TUX TOYCK B
MaccuB oOydvaromield BbIOOpKM. Ha KakIayro M3 TOUYCK MPOBEPOYHOH BBHIOOPKU OJKHO
NPUXOUTHCS HE MeHee 3 TOUeK 00yJaroIeil BHIOOPKH.

[Tokazate oOywaromnryro BeIOOpKY Ha rpaduke ¢ momoribio (yHkimu plot. Ha rpaduxe
JIOJDKHBI OBITH KOOPJMHATHBIC OCH, ITOJITUCH IO OCSIM U Ha3BaHHE caMoro rpaduka.
[IpousBecTn oOyuyeHHEe HEWPOHHONW CETH Ha COCTABJICHHOW OOydJaromieil BhIOOpKE ¢
HCITOJIb30BaHueM (DYHKITUH train.

Hcnonk3yss 00y4eHHYI0 HEHPOHHYIO CETh, NMPOM3BECTH KIACCU(PHUKALMUIO MPOBEPOYHOTO
MHOXeECTBa, C moMmomplo ¢GyHkimuu sim. [loka3are pe3ynbrar Kiaccu@UKaluu B
KOMaHJHOM OKHe matlab u Ha rpaduke.

Ne Kon-Bo knaccos | KoopauHatel TOYEK NpPOBEPOMHOIO MHOXKECTBA,
BAPHAHTA | IS HOMEp Kjlacca, K KOTOPOMY MpPHHAMIEKHT JaHHAs
KaaccH(pHKalUuK | TOUKa

| 3 [0:0]-1; [1:1]-2; [-1:-1]-3;

4 [2;1]-1; [150]-2; [05-1]-3;

(S

3 5 [0;0]-1; [1;1]-1;5 [-1:-1]-3;
4 6 [1;0]-1; [-151]-2; [-15-1]-2:
5 7 [0;0]-1; [1:1]-2; [-1:-1]-3;
6 8 [0;0]-1; [151]-1;5 [-1:-1]-1;
7 3 [-1:0]-1; [-1:1]-2; [-1:-1]-3;
8 4 [0;17-1; [1:-1]-25 [-1:-1]-3:
9 5 [2;0]-1; [1:1]-2; [-1:1]-2;
10 6 [0:0]-1; [1:1]-2: [-1:-1]-1;
1l 7 [0:0]-1; [1:1]-15 [-1:-1]-2;
12 8 [0;0]-1; [1:1]-2; [-1:-10-3;

13 3 [0;0]-1; [1:1])-1; [-15-1]-1;
14 4 [0;1]-1; [1:-1]-2; [-15-1]-3:

WHauBuayanbHble 3a1aHUS.
6. OdopMUTH OTUET, COMEPIKAIIHIL:
e TUTYIBHBIN JIUCT.
e 3ajaHue, yYUThIBasl CBOM BapHaHT.
e TeopeTuyecKue CBEICHUS.
e [lpencraButh rpaduyeckoe u TaOIMYHOE NPEACTABICHHE OOYdYaIOIIEro
MHO’KECTBA.
e [lpeacraButh rpaduueckoe 1 TaOINYHOE MPECTABICHUE TPOBEPOUHBIX TOYEK.
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e [lpeacraButrh nporpammy, HamucaHHyro B cpene MATLAB, u pesynbraTsl
KJ1accu(PUKaIuu.
e BriBojbl.

MarteprabHO-TeXHHYEeCKOEe 00SCIICUeHNE 3aHSTHUSL:
Kommnbrotepnsiit kmacc — aya. Ne 210.

N e

1 xoMIbIOTEP HpernomaBaTeis, 12 KOMIBIOTEPOB OOYYArOIIMXCS, MapKepHas I0CKa,
IIPOEKTOP.

3. JlokanbHas BBIYMCIUTEIBHAS CETh.

4. Joctyn B Internet.

5. Windows 10, nunensus 68526624, nara: 63 1arhl.

6. Microsoft office 2010 Pro, nuuensus 49420326, nara: 08.12.2011.

Mozilla Firefox 52.8.1 ESR — B ¢cB060HOM J0CTYyIIE

IIpakTuyeckass paGora 4. I[IporHozupoBaHue BPEMEHHBIX PSIJAOB C MCIOJb30BaHUEM
HEUPOHHBIX CETEH.

3anaHus:
1. MByunts cnoco® NporHo3upoBaHus BpeMeHHBIX psaa c nomombio HC B cucreme
MATLAB.

VYka3aHus 110 BBITOJIHEHUIO 3a/1aHUN:
1. ITocTpouTh BpeMEHHOM s, KOTOPBINA NpeACTaBisieT u3 ceds pynkuuto. Bua Gynknum ykazan
B BapHaHTax 3aJaHMus.
2. K nonyyeHHOMY BpeMEHHOMY psy 100aBUTH LIyM B pazmepe MakcuMyM 20% OT aMIUIUTY bl
CUTHAJA.
3. IlocTpouTh BRIOOPKY st 00y4eHus. J[ist 3T0ro Ha OCHOBAaHUM BPEMEHHOTO Psiia CTPOUTCS 5
psaaoB ¢ 3anaepxkkoi ot 1 mo 5. Jlnms moctpoeHust psina ¢ 3amepxkoit 5 6epyres ot 1 g0 n-5
9JIEMEHTHI BBIOOPKH, C 3a7epKKOH 4 OepyTcst OT 2 10 n-4 3JIeMEHTHI BBIOOPKH, C 3aJCPKKON 3
6epyrcst oT 3 10 n-3 3JIeMEHTHI BBIOOPKH, C 3aJepKKOH 2 Oepyrcst oT 4 10 n-2 3JIEMEHTHI
BBIOOPKH, C 3a7iep>kKoil 1 6epyTcst oT 5 10 n-1 351eMeHTHI BBHIOOPKH. 3/1€Ch N — JIJIMHA UCXOJIHOTO
BPEMEHHOTI'O Psizia.
4. TloctpouTh HpoBepouYHYIO BBIOOPKY. Ilockonbky aiMHa BBIOOpPKM A OOydyeHHs Ha S
AJIEMEHTOB MEHBILIE JJIMHBI HCXOIHOTO BPEMEHHOTO PAJIa, ISl IOCTPOEHUS B3STh 3JIEMEHTHI OT 6
JI0 N-TO.
5. BpemeHHO psif pa3OUTh HAa 2 4acTH: UCTIONB3YIOIIMECS Ui 00YUYEHUS CETH U JUIsl IPOBEPKHU.
Pa3meps! MaccHBOB TOIKHBI OTHOCHTBHCS APYT K IPYTY NMPUOIH3UTENHHO Kak 3:1.
6. IlocTponTs HEMPOHHYIO CETh Uil MPOTHO3UPOBaHUA. Uucino cioeB — 2. AKTHBallMOHHAs
(GYHKIMS MEpPBOTO CJIOSI — FUNEpOOTNYECKUI TaHT€HC, BTOPOTro — JuHeiHas. Yucio HelpoHOB
HEPBOTO CJIOSI B3STh JOCTATOYHBIM JUIS YIOBJIETBOPUTEIbHOrO mpornosupoBanus (10-100),
YHUCJIO HEMPOHOB BTOPOToO ciios — 1.
7. IlpousBectu 0OydeHHe ceTH Ha 00ydarolieM MHOXECTBE, IPUBECTH IpauK UCXOIHOTO psaa
U CIPOTHO3MPOBAHHOTIO, a TAKXKE€ MOTPELUTHOCTH IPOTHO3UPOBAHHS.
8. Ilpom3BecTn NpOBEpPKY pabOThl CETH Ha MNPOBEPOYHOM MHOXKECTBE, MPUBECTH TIpaduk
HCXOJHOTO Psiia U COPOrHO3UPOBAHHOTIO, a TAK)KE MOTPEIIHOCTH TPOTHO3UPOBAHMUS.
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Bapuautr | Bua pynxuun [TpoMeKyTOK HaXOXKIACHUSA
pelieHHs

1 (1.85-t)*cos(3.5t-0.5) t €[0,10]

2 cos(exp(t)) t e[2,4]

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)y+exp(-1))

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

14 cos(t-0.5)*abs(t) t €(0,10]

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

BapuaHntsl 3anaHuid.

MaTepI/IaJII:HO-TeXHI/I‘—IeCKOG o0OecIieueHre 3aHATHS:

KomnbroTtepHsiit kinacc — aya. Ne 210.
1 xommbioTEep TpemnojaBarensi, 12 KOMIBIOTEPOB OOYYAIOUIUXCSl, MapKepHas JI0CKa,

MIPOEKTOP.
JlokanbHast BEIYMCIUTENBHAS CETh.
Hoctyn B Internet.

Windows 10, imunensus 68526624, nara: 6e3 qarsl.
Microsoft office 2010 Pro, muuensus 49420326, nara: 08.12.2011.
Mozilla Firefox 52.8.1 ESR — B cB0060O1HOM J0CTYyTIC
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Ipunoowcenue 1
AHHOTAIIYS PABOYEH ITPOT'PAMMBI JIUCHOUTIJIMHBI

JuctmiummHa «[I[puHIMITBL TOCTPOSHHSI HEHPOKOMITLIOTEPOB B T'yMaHHWTapHOH chepe»
peanusyeTcsi Ha (haKyIbTeTe NudopmaninoHHbIXx cucteM © 0Oe3omacHOCTH Kadempoi
WHpOpMaMOHHBIX TEXHOJIOTHIA U CUCTEM.

Henp nucUMIUIMHBI — NPUOOpPETEHUE 3HAHMM M TMPAKTHYECKOTO OIbITa B 00JacTH
pa3pabOTKM W  TPUMEHEHHS HEHPOKOMITBIOTEPOB, almapaTHBIX  CPEACTB  PEHICHUs
BBIYUCIIUTCIIBHBIX 3aa4 C IIOMOIIBIO HeﬁpOHHBIX CceTel.

3ana4uu JUCUUIUIMHBL
e l3yueHne OCHOBHBIX IIAT(GOPM MOJEINPOBAHUS HEHPOHHBIX CETEH.
e l3yueHue apXWTEKTYp HEHpPOYHMIIOB M  HEHPOKOMIBIOTEPOB, a TaKXKe IEPCIEKTHUB
Pa3BUTHUS BBIYMCIUTEIFHON TEXHHKH.
[Tpuobperenune HaBBbIKOB HCCIIEI0BATEIbCKON paboThl, IpeoJaratomnen
CaMOCTOATENIFHOE  HM3Y4YEeHHE  CHeUM(UYECKHMX  HEWPOCETEeBBIX  TEXHOJOTWH,  HIMPOKO
NPUMEHSIEMBIX B PA3IIUYHBIX 00JIACTSIX COBPEMEHHON HAYKU M TEXHUKH. .

JluciuminHa HarpasieHa Ha QOPMUPOBAHUE CIEIYIOIINX KOMIIETEHIUN:

KoMmnerennus NuaukaTopbl KOMIeTeHIM A

(K0J1 1 HAMEHOBAHUE) (KoJ1 1 HAIMEHOBAHUE)

IIK-5 — Cnocoben | [IK-5.1 - 3HaeT CTpYKTYpY U COCTaB pabOT M0 aHAJIU3Y MPEIMETHBIX

MOJICTIUPOBATh objacTeld W MOJCIMPOBAHHUIO MPHUKIAIHBIX (OM3HEC) TMPOIECCOB

npukiagaeie  (OuzHec) | ”HGOPMAIMOHHBIA CHCTEMBI.

IIPOLIECCHI u | [IK-52 - VYmeer NpOBOOUTH aHAIMW3 TMPEIMETHBIX 00JacTei,

IpPEIMETHYIO 00JIaCTh. | MOJCTMPOBATh MPUKIaAHbIE (OU3HEC) Mpolecchl HH(OPMAIMOHHBII
CHCTEMBI.
ITK-5.3 - Bnaneer HaBbIKaMH aHal3a MpPeIMETHBIX oOiacreid,
MO/IETUPOBAHUS MIPUKIIATHBIX (buznec) MIPOLIECCOB

MH(GOPMAIIMOHHBIN CUCTEMBI.

IIK — 6 - CnocobeH | [IK-6.1 - 3HaeT MeTOAbl HACTPOWKH, MOPAJOK M MEPONPUATHS MO

HacTpauBarh, 9KCIUTyaTallud W CONPOBOXKICHUIO HH(OPMALMOHHBIX CHCTEM H
AKCILTyaTUPOBAaTh U | CEpBHUCOB.

COIPOBOXKIATH IIK-6.2 - YMeeT OpraHuW3OBBIBATH HACTPOWKY, OIKCILTyaTaIlluio |
UH(POPMaLlMOHHbIE COIIPOBOKICHNE MH(POPMAITMOHHBIX CUCTEM U CEPBHUCOB.

CUCTEMBI U CEPBUCBI. IIK — 6.3 - Bnaneer HaBblkamu yrpasieHHs KoH(purypanueit UC u

CCPBHUCOB B IIpoHECCC IKCIUTyaTalluHh, PCIICHUA HpO6HCM u
KOHCYJIbTHUPOBAHUSA IIOJIb30BaTeIICH I/IH(i)OpMaHI/IOHHI)IX CHCTEM H
CCPBUCOB.

B PE3YyIbTaTC OCBOCHUA AUCIHUIIIMHBI 06yqa10u11/11>'105{ JOJDKCH:

3HaTh. MOHATHE O HEHPOKOMIBIOTEpaX M Hedpouunax, MU(PpPOBbIE, AaHAIOTOBBIE,
M(pOo-aHAIOTOBbIE HEHPOUYMUIIBI U HEWPOKOMITBIOTEPBI, apXUTEKTYphl  HEHPOKOMIIBIOTEPOB,
arnmnapaTHbple peaJM3aluyd HEHPOKOMIIBIOTEPOB U HEUPOUYMIIOB.

YMerb. TPOBOAWTH AaHAIM3 MPEIMETHOW O00JacTH, OCYIIECTBISATh IOCTAHOBKY U
BO3MOXHBIE MyTH PEIIEHUs 3a/laud O0y4EeHHUs MCKYCCTBEHHBIX HEWPOHHBIX ceTeil, padoTarh ¢
nakeTaMH TPUKIAMHBIX [POTpaMM Ul SMYJISIMH  HedWpoHHbIX ceteil. Matlab Neural
Network Toolbox. Statistica. Deductor. Neurosolution. Neuroshell.
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Baajgerb. HaBblIKaMH IIOCTPOCHUS HEUPOCETEBBIX MOJCIEH, IPOrPpaMMHBIMU u
IIPOrPaMMHO-AIIAPATHBIMU  PEAIM3ALUsAMU HEHPOKOMITBIOTEPOB.

[lo nucnumiauHe mNpeaycMOTpeHa MPOMEXYTOuHas arrectauus B ¢GopMme 3adera ¢
OIICHKOM B 7 cemMecTpe.

OOw1ast TPy10€MKOCTh OCBOCHUS AUCIHUILIUHBI COCTABIISICT 4 3a4€THBIC CTUHHIIBI.



