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1 IMosicuuTeLHAA 3alIHCKA
1.1 Ienp u 33734y TUCIUTIINHEL

Llens MUCHMITIMHBI —
pa3paboTku U

npuoOpeTeHne 3HaHUM U
IIPUMEHEHUsT HEHUPOKOMIIBIOTEPOB,

BBIYMCIHNTCIIBHBIX 3aJa4 C ITOMOULIBIO HCprOHHBIX CeTeH.

3amaynd JUCHUTUIAHEL:

[IPAKTHUYECKOTO
anmnapaTHbIX

oOJactu
peleHus

OlbITa B
CpPEICTB

e lI3yyeHne OCHOBHBIX IIaT(HOPM MOJEIUPOBAHUS HEUPOHHBIX CETEH, apXUTEKTYp

HEUPOYUIIOB.

e ll3ydeHne HEUPOKOMIIBIOTEPOB U IIEPCIIEKTUB Pa3BUTHs BBIYUCIUTEIBHOW TEXHUKH.

e [IpuoGperenue

HAaBBIKOB

HCCIEeN0BaTENbCKON

paboThI, MIPEIOJIararo e

CaMOCTOATCIIPHOC H3YUCHHUC CHCHI/IQ)I/I‘ICCKI/IX HeﬁpOCGTeBBIX TCXHOHOFHﬁ, MU POKO
MMPUMCHSACMBIX B Pa3JIMYHBIX o0JracTsax COBpeMeHHOfI HAayYKH U TCXHHKHU.

1.2 IlepeueHb MIAaHUPYEMBIX PE3yJIHTATOB O0YUYEHHUS IO AUCLHUILUINHE, COOTHECEHHBIX C
WHAMKAaTOPaMH JTOCTH)KEHUSI KOMIIETCHLIUN:
Komnerenuus NHaukaTopbl KOMIIETEHIUI Pe3yabTaThl 00yuyeHus
(Ko ¥ HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
IIK- - 1 - Coocoben | /IK-1.1 - 3Haer coBpeMEHHBIC | 3Hamb: TIOHSTHE 0
IPUMEHATh  COBPEMEHHBIE | METOABI U HMHCTPYMEHTAJIbHBIE | HEHPOKOMIBIOTEPAX u
METO/IbI U | CpeacTBa MIPUKJIAHOM | HEHpOUHIIax, APXUTEKTYPBI
MHCTPYMEHTAJIbHBIC UH(POPMATUKU. HEHPOKOMIIBIOTEPOB.
cpencTaa npukiagaHon | [71K-1.2 - VYwmeer mnpumeHsTh | Ymems: [IPUMEHSATH
UHPOPMATUKU JUISL | COBPEMEHHBIE METO/1bI U | COBPEMEHHBIE anmnapaTrHble
aBTOMaTU3aLHU U | AHCTPYMEHTAJIbHbIE  CPEICTBA | peanu3aluu
uH(pOpMaTU3aUK PELICHUs | MPHUKIAAHONH UH()OPMATHKHU ISl | HEHPOKOMITBIOTEPOB u
IIPUKJIIAHBIX 3a/1a4 | aBTOMAaTH3aluU U | HEUPOYUIIOB.
pasIMYyHBIX  KIACCOB U | MH(OpMaTH3AIUU pelLIeHNs
CO3JaHus IIPUKJIAHBIX 33/1a4.
nHOpMalMOHHBIX cucteM. | [IK  — 1.3 -  Bnaxeer | Bradems.: HaBBIKAMU pabOTHI C
COBPEMEHHBIMU METOJaMH U | ITAKETaMHU IIPUKJIIATHBIX
MHCTPYMEHTAJIBHBIMU IporpaMM Uil OMYJIALHAN
cpeacrsamu IIPUKJIAJHON | HEHPOHHBIX CETEH.
UHPOPMATUKU JUISL
aBTOMaTHU3alNHU u
uHpOpMaTU3aLUU pelIeHNs

MPUKIAIHBIX 3a7a4 Pa3IudHbIX
KJIaCCOB u co3JaHus
MH(OPMALIMOHHBIX CUCTEM.

IIK - 9 - Coocoben
WCIIOJIH30BaTh W Pa3BUBATH
METOJIbI HAYYHBIX
HCCIICTOBaHUM u
WHCTpYMEHTapus B 00JacTu
MIPOCKTUPOBAHUS "
yIpaBIeHUS
MH(OPMaLlMOHHBIMU
CUCTEeMaMH B MPHUKJIAJHBIX
o0nacTax.

IIK-9.1 - 3naer  oOmwme | 3vams: oOmme TpeOOBaHUS,
TpeOOBaHUs, MPEABSIBISEMbIE K | IPEABSBISEMbIE K HAYYHBIM
Hay4YHBIM  HCCIIEJIOBaHUSIM B | UCCIEJOBaHUSIM B  00JacTu
00JTacTH  MPOEKTUPOBAHHS U | IIPOCKTUPOBAHUS "
yIpaBJIeHUs yIpaBJiIeHUs
WHPOPMAIIMOHHBIMHA CUCTEMaMH | HHTEJJICKTYaTbHBIMA

B MNPHUKJIAAHBIX  00jacTax, | UHGOPMAIMOHHBIMHU
OCHOBaM WX IUTAHUPOBAHUS M | CHCTEMaMHU.

PUMEHEHHUS.

IIK-9.2 - Ywmeer pa3BuBarth | Ymems: aHaJIN3UPOBATh
METO/IBI HAYYHBIX | JAHHBIE IS UX MOCTIeTyFOIIei
UCCIIeIOBaHUN U | 00pabOTKH ¢ TNpPUMEHEHUEM

WHCTPYMEHTapU €  y4eToM
cneuu(uky MX TPUMEHEHHS B

HMHTEIJUIEKTyaIbHbIX
TEXHOJIOTUH.




001acTH  MPOEKTUPOBAHUA U

yTIpaBICHUS
UH(POPMALMOHHBIMH
CHCTEeMaMH; IpPaMOTHO
NPECTABIIATh pe3yIbTaThl
CaMOCTOSATEIILHBIX HAaY4HBIX

UCCACAOBaHMN B oOJiacTu
MIPOCKTUPOBAHUS M YIIPABIICHUS
UH(POPMALMOHHBIMH
CHCTEMaMH.

IIK -9.3 - Bnageer HaBbIKaMu | Brademb: HaBBIKAMH
MIPOBEACHUS CaMOCTOSITEBHBIX | MPOSKTUPOBAHUS

HAYYHBIX HCCIICIOBAaHUN U B | HHPOPMAIIMOHHBIX CHCTEM,
00J1aCTH  TIPOCKTUPOBAHUS U | OCHOBAHHBIX Ha
yIpaBlIeHUS HEHPOKOMIIBIOTEPAX.
WH(pOPMAIMOHHBIMH CUCTEMaMHU
B IIPUKJIAIHBIX 001aCTAX.

1.3 MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTEIbHOMN MPOTrpaMMbl

Jucuummmza «lIpumMeHeHne HEHPOKOMIBIOTEPOB B HMHTEJUIEKTYaJbHBIX CHCTEMax»
OTHOCHUTCS K BAPUATUBHOM YacTH OJI0Ka TUCIUIUIMH MO BRIOOPY y4eOHOTO IIaHa.

Jucuummmza «IIpumMeHeHne HEHPOKOMIBIOTEPOB B HMHTEJUIEKTYaJbHBIX CHCTEMax»
UMEET CBOEH MLeNbI0 MPHOOpETeHHE 3HAHWK B 00JACTH HEMPOHHBIX CETeH M HEHPOCETEeBBIX
TEXHOJIOTMI; U3y4YE€HUE ITPOIPAMMHBIX CPEJICTB ISl IOCTPOCHUS HEUPOCETEH, a TaKXKE U3yUYECHUE
UX apXUTEKTYD.

B npouecce u3ydyeHus TUCUMIUIMHBI CTYAEHTBI IPUOOPETAIOT HABBIKK IO BBIIOJIHEHUIO
MHCTAJUISIUI TPOTPAMMHOTO M allapaTHOTO 00ECTIeUeHHS ISl MOJICIIMPOBAHUS U TIPUMECHEHUS
UCKYCCTBEHHBIX HEWPOHHBIX CETe Ha OCHOBE COBPEMEHHBIX CHOCOOOB U  METOIUK;
IIPAaKTUYECKUMHU HAaBBIKAMH I10 NMPUMEHEHHUIO COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CpPEIACTB IS
IIPOCKTUPOBAHUS U PEAU3ALUHN UCKYCCTBEHHBIX HEUPOHHBIX CETEN.

B pesynbrare ocBoeHMs gucuuIUIMHBL - «lIpMeHeHHME  HEHpPOKOMIBIOTEPOB B
MHTEJUIEKTYyalIbHBIX CHCcTeMax» (POPMUPYIOTCS 3HAHUS, YMEHUS U BIAJCHUs, HEOOXOAUMBIE IS
MPOXOXKACHUST MNPEIIUIUVIOMHOM NPAaKTUKH W HaNMCAHUS BBIMYCKHOM KBaTM(PHUKAIMOHHOMN
paboTHI.




2  CTpykKTypa IMCUHIIMHBI
OO61mast TpyA0EMKOCTh JUCIUTIINHBI COCTaBISET 3 3.€., 108 akageMudeckux 4acos.

CTpyKTypa JUCHUNIMHBI /ISl 04HOH ()OPMBbI 00yUeHH st

O0beM TUCHUIUIMHEI B (DOpME KOHTAKTHOW PabOThl OOYYArOMIMXCS C MEAarorndecKuMu
paboTHUKaMu U (WJIM) JTUIIAMHU, IPUBJICKACMBIMH K pealn3aiuyd 00pa3oBaTeIbHOW MPOrpaMMbl
HA WHBIX YCJIOBUSX, P MPOBEICHUN YUCOHBIX 3aHITHIA:

Cemectp . KonnuectBo
Tun y4eOHBIX 3aHATUN
4acoB
4 Jlexknun 14
4 [TpakTuyeckue paboTh 16
Bcero: 30

O0beM TUCIUIUIMHBL (MOJTyJIsT) B (hOpME CaMOCTOSITEIbHON paboThl 00YJArOIIUXCS

coctapiseT 60 AKaJCMHNYCCKHX 4aCOB.

CTpyKTypa AUCHUILIMHBI 1JI51 04HO-3204HOI (popMBbI 00yUeHUs

O0beM nucuUIIIMHBL B (hOpMEe KOHTAKTHOW paboThl 00yyaromuxcs ¢ MeAaroruHuecKuMH
pabOTHUKAMU U (WJIM) JIMLAMU, IPUBJIEKAEMBIMH K pealn3alu o0pa30BaTeIbHOW MPOrpamMMbl
Ha MHBIX YCJIOBUSIX, IPU POBEJCHUU YUEOHBIX 3aHITHHI:

Cemectp . KonuuectBo
Tun yueOHbIX 3aHATHI
4acoB
4 Jlexuum 8
4 [IpakTrueckue paboThl 16
Bcero: 24

O06beM quCcHUIIIMHBL (MOTyJis) B hOpMe CaMOCTOSITENIbHON paboThl 00YYAIOIIUXCS

COCTaBIsIET 66 aKaJIeMUYECKUX YacOB.

CTpyKTypa JTUCHUNIMHBI 1JIs 3204HOI (popMBbI 00yUeHUs

O0bemM TUCHUTIIUHBEI B (pOpME KOHTAKTHON paboThl 00yYaronIuXcsi ¢ MeJarorndyeCKUMH
paboTHUKaMU W (WJIM) JTUIAMH, TPUBIEKaeMbIMH K pead3aiii 00pa30BaTeIbHONW MPOTrpamMMbl
Ha WHBIX YCJIOBHSIX, IPH MPOBEJICHUN YICOHBIX 3aHITHMN:

Cemectp . KomuuecTBo
Tun yueOHbIX 3aHATHI
4acoB
4 Jlexun 4
4 [TpakTHyeckne padoThI 8
Bcero: 12

O0beM AUCHUTUTHHBI (MOIYJIs) B OPME CaMOCTOSITEIbHON paboThl 00YUAIOLTUXCS

cocraBisger 87 aKaICMHUYCCKHUX YaCOB.




3 Copnep:xanue nucuuminHbl «IIpuMeHeHHe HEHPOKOMIILIOTEPOB B HHTEJIEKTYAIbHBIX

CHCTeMax».
Ne HaumenoBanue pasjaena Coaepixanue
AUCHHUIINHBI

1. | Tema 1. ITonsTue [lonATHE O HEHWPOKOMIBIOTEPAX M HEUPOUHUIIAX.
HENPOKOMIIBIOTEpaX Hudpossle,  aHamorosble,  LU(PO-aHATIOIOBbIE
HEHpOUHIIax. HEWpOUMIIBI U  HeWpokomubloTepbl.  HMcropus

HEUPOKOMITBIOTEPOB. BricTaBku
HEUPOKOMIIBIOTEPOB. BosHnukHOBeHHE u
CTaHOBJICHHE HEHUPOKOMIbIOTEPOB B Poccum n
3apyOeKoM. IIpumepsr HEHPOKOMIIBIOTEPOB.
TpaHcnbIOTEpHI.

2. | Tema 2. ApXUTEKTYpbI ApXUTEKTYpbl HEHPOKOMIIBIOTEPOB. ApXMUTEKTypa

HEUPOKOMIIBIOTEPOB. OBM  ¢on Helimana. Omiuuusi apXUTEKTYphl
HelpokoMIibtoTepoB. SIMD, MIMD apxutektypsbl.
udposele,  aHamorosble,  LU(PO-aHATIOIOBbIE
HEUPOKOMIIBIOTEPHI. [IpencraBnenns curaanos.

3. | Tema 3. AnnapaTtHble AmnmapaTHele peanu3alud HEUPOKOMIIBIOTEPOB U
peanusauuu HEHUPOYHUIIOB. Helipounmnsl Ha [UINC.
HEUPOKOMIILIOTEPOB U Apxutektypa IIJIUC. IIpoekTsl HeHpOUYMIIOB Ha
Helipounnos. Helipouwniel Ha [TJINC. TrueNorth.

ITJINC.

4. | Tema 4. Ilporpammubie U [IporpammHbIe U [IPOrPaMMHO-aIIapaTHbIE
IIPOrpaMMHO-aIIIapaTHbIE peasin3alM  HEHPOKOMIBIOTEpOB. (CHUrHalbHbBIE
peanu3annuu npoueccopel DSP. Apxurekrypa DSP. Ilpumepsr
HEUPOKOMIIBLIOTEPOB peanu3auuii HelipokoMIbOTEpOoB HA DSP.

5. | Tema 5. [TakeTsl NpUKIIaJAHBIX [lakeTbl HpUKIAIHBIX MNPOrpaMM AJIs SMYJISILHUH
HpOrpaMM JJIsl SMYJISIIIAA HEHPOHHBIX cereit. Matlab Neural Network
HEeWPOHHBIX CEeTeH Toolbox.  Statistica. Deductor. Neurosolution.

Neuroshell. Ipyrue nakeTs.




4  OOpa3oBaTesibHbIe TEXHOJIOTHH.
OuHasi, 04HO-3204Hasi, 3204HasA (popMa 00y4eHHS.

Ne Buabi yueOHbIX
HaunmenoBanue pa3zjaena . Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

n/n 3aHATHH

1 2 3 4

1. |Tema 1. IlonsTue o|Jlexmus 1. JIek1us ¢ UCIOJIb30BaHUEM
HEUPOKOMIBIOTEPAX M HEHpOUHTaX. BHJICOMATEPHUAJIOB.

2. |Tema 2. ApXUTEKTYpHI Jlexuus 2. Jlexuys ¢ UCIOJIB30BaHUEM
HEUPOKOMIIBIOTEPOB. BHJICOMATEPHUAJIOB.

3. |Tema 3. Annapartnsie peanuzanuu  |Jlekmus 3 JIekus ¢ UCIoJIL30BaHUEM
HEUPOKOMIIBIOTEPOB U HEUPOUYUIIOB. BUIEOMATEPHUAIIOB.
Heiipouunsl na [JIMC [IpakTueckoe |BpIonHEHHE MPAKTUYECKOM

3aHATHC paboThI TOCPEACTBOM
crienranuzupoBanHoro I10.
KommnbrorepHoe TecTupOBaHUE.

4. |Tema 4. [IporpamMmmHBIC | Jlexuus 5 Jlexuys ¢ uCroJIib30BaHuEM
MIporpaMMHO-anmnapaTHbIe BUJICOMATEPHAIIOB.
peanu3anyyi HEMPOKOMIIBIOTEPOB

5. |Tema 5. [1akeTbl npUKIAAHBIX IIpakTnueckoe |KoMIIbIOTEPHOE TECTUPOBAHUE
MPOTpaMM JJIsl IMYJISIITUN 3aHATHE
HEHPOHHBIX CETEM

B mepuon BpeMEHHOro MPUOCTAHOBIICHUSI TOCEIICHUS] OOYYArOUIUMHUCS TOMEIICHUN |
tepputopun PITY nmna opranmzanuu ydeOHOro Impoliecca C HPUMEHEHHUEM JIIEKTPOHHOIO
0o0y4eHUs W JUCTAHIMOHHBIX O0pPa30BATEIBHBIX TEXHOJOTHH MOTYT OBITH HCITOJIb30BAHBI
cnenyromme o0pa3oBaTelbHbIE TEXHOJIOTHH:

— BUJICO-JICKITUH;

— OHJIAMH-JIEKIINH B PEKUME PEATIbHOTO BPEMEHU;

— DJICKTPOHHBIE YYEOHUKH, YUeOHBIC MOCOOUS, HAyYHBbIE U3JaHUsI B PJICKTPOHHOM BUJE U
JOCTYT K MHBIM DJIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CHUCTEMBI JIJIs1 SJIEKTPOHHOTO TECTUPOBAHUS,

— KOHCYJIbTAIlMH C UCIOJIb30BAHUEM TEIIEKOMMYHHKAIIMOHHBIX CPE/ICTB.



5 OueHka IAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI

5.1 Cucrema olleHUBaHUA

OuHasi, 04HO-3204HAas1, 3204HasA (popMa 00y4eHHS.

®opMa KOHTPOJISI

Makc. KOJIH4ecTBO 0aJ1710B

3a oxny Bcero
padory
Texymui KOHTPOJIb:
- OIIpoC 5 6annos 10 6annos
- BBITIOJTHEHUE TTPAKTUYECKUX PadboT 10 6annos 30 6annos
- KOHTpOJIbHas paboTa B hopme 10 6annos 20 6annos
KOMITBIOTEPHOT'O TECTUPOBAHHUS
[IpomexxyTouHas arrectramus 40 6annos
(Oxszamen, 4 cemecmp)
HToro 3a cemectp (Qucyuniuny) 100 b6annos

IToy4yeHHBIM COBOKYIIHBIN PE3YJITAT KOHBEPTUPYETCS B TPAAULMOHHYIO KAy OLIEHOK U B
HIKaTy oleHOK EBpomnelickoli cucteMsl nepenoca 1 HakoruieHus kpeautoB (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUM € TabIULIEH:

100-6ammpHast TpammonHas mxana [kaia
nIKasa ECTS
95-100 A
8394 OTIINIHO B

68 — 82 XOpOIIIO 3a4TEHO C

56 — 67 D

50 _55 YIOBJICTBOPUTEIIHHO E
20—49 FX
0-19 HEYJIOBJICTBOPUTEIHHO HE 3a4TCHO =
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5.2 Kpurepuu BbICTaBICHUS OIICHKH 10 JUCITUTUIMHE

Banael/
HIkaJuaa
ECTS

OuneHka mo
JUCHUILIMHE

Kpurtepuu oneHkn pe3yibTaToB 00y4eHuUs 10
AUCLHMILIAHE

100-83/
AB

«OTIUYHOY/
«3a4TEHO
(oTI4HO)»/
«3a4TEHO»

BricTaBnsiercs oOydaromeMycsi, €Ciu OH ITyO0Ko U
IIPOYHO YCBOWJI TEOPETUYECKUM U NIPAKTUYECKUI
MaTepuai, MOXeT MIPOJEMOHCTPUPOBATh 3TO HA 3aHATUIX
U B XOJI€ IPOMEKYTOYHON aTTECTALIUU.

OO0yyaromuiicss HICUYEPITBIBAIOIIE U JIOTUYECKUA CTPOMHO
U3JaraeT yueOHbIi MaTepuall, yMeeT yBsI3bIBaTh TEOPHUIO C
MIPAKTUKOM, CIIpaBIISIETCA C PEUICHHEM 3aj1a4
npo¢ecCHOHATLHON HANPaBIEHHOCTH BHICOKOTO YPOBHS
CJI0KHOCTH, PAaBUILHO OOOCHOBBIBACT MPUHSTHIC
pelIeHus.

CB0OOIHO OPUEHTHPYETCS B y4eOHOH U
npoeCCHOHATILHOM JINTepaType.

OneHka 0 JUCLUIUIMHE BBICTABIISIOTCS 00Y4arOIEMYCs C
YYETOM PE3YIbTATOB TEKYLIEH U POMEKYTOYHON
aTTECTALUN.

Komnerenuuy, 3akpenia€éHHuble 3a JUCUUTIIMHOM,
c(OpMHPOBAHBI HA YPOBHE — «BBICOKHI.

82-68/

«XopouIoy/
«3a4TEHO
(xoporto)y»/
«3a4TCHO»

BricraBisercs o0yyaromemycs, €Cii OH 3HaeT
TEOPETHYECKUMN U MPAKTUYECKUN MaTepHall, IPaMOTHO U 110
CYILLECTBY M3JIaraeT €ro Ha 3aHATHSAX U B XOZE
IIPOMEKYTOYHON aTTECTAllMU, HE JTOIYCKasl CyLIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO IPUMEHSAET TEOPETHUUECKUE
MIOJIOXKEHUS IIPU PELICHUU TPAKTUYECKUX 3a1a4
npodeccnoHalbHOM HAaNIPaBIEHHOCTH PA3HOTO YPOBHS
CJIO’KHOCTH, BJIa/Ie€T HEOOXOUMBIMHU I TOT'0 HABBIKAMU
U IpUEMaAMH.

JIOCTaTOuHO XOPOIIO OPUEHTHPYETCS B yUeOHOH U
npodeccnoHanbHOM TUTEpaType.

OneHka 1Mo JUCHHUIUIMHE BBICTABISAIOTCS 00YYarOIEMyCs C
Y4ETOM pE3yIbTaTOB TEKYIIEH U IPOMEKYTOYHOU
aTTeCTalUu.

Komniereniuu, 3aKkpeni€éHnble 3a JUCUUIITMHOM,
c(OPMHPOBAHBI HA YPOBHE — KXOPOIIUH».

67-50/
D,E

«Y/IOBJIETBOPH-
TEIBHOY/
«3aUTEHO
(ynosnerBopu-
TEIBHO)»/
«3a4TEHO»

BrictaBnsiercst o0yuaromemMycs, eciu OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUUECKUI U MPAKTUYECKUI MaTepuall,
JIOTTYCKaeT OT/JENIbHbIE OMIMOKH MPH €T0 U3JI0KEHNUU Ha
3aHATHUSX U B XOJI€ IPOMEKYTOUHOM aTTECTALUH.
OOyyaromuiics UCIBITHIBAET ONpeIeIEHHbBIE 3aTPYAHCHUS
B IPUMEHEHUH TEOPETUUECKUX MOJIOKEHUH NPU PELIEHUH
MPaKTUYECKHX 3aj1a4 MPOo(hecCHOHANbHOM HallpaBI€HHOCTH
CTaH/IapTHOI'O YPOBHS CII0KHOCTH, BJIAJIEET
HE0OXOUMBIMHU IS 3TOTO 0a30BBIMHM HAaBBIKAMU U
IPUEMAMH.

JleMOHCTpUpYyeT OCTaTOYHBIM YpOBEHb 3HAHUS yU4eOHOU
JIUTEPATYPBhI 110 TUCHUIIIMHE.
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Banasl/ Ounenka nmo Kpurtepun oneHkn pe3y1bTaToB 00y4eHUs 10
Ixana AUCHHUILINHE AUCHHUILINHE
ECTS
OneHka 1o JUCLHUIUIMHE BBICTABIISAIOTCS 00Y4ar0OEMyCs C
y4E€TOM PE3yNbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTaLlUN.
Kommniereniuu, 3aKkpeniénnple 3a JUCUUILTMHON,
c(OpMHPOBAHBI HA YPOBHE — «JOCTATOUHBIN».
49-0/ «HEYyJIOBIIETBOpUTE | BhicTaBiseTcst oOydaroieMycsi, €ciii OH He 3HAeT Ha
F.EX JTBHOY/ 0a30BOM ypOBHE TEOPETUYECKHIA U TPAKTUIECKUI
HE 3a4TEHO MaTepHal, J1oMyckaeT rpyoblie olMOKY IIpU ero

M3JI0KEHUU Ha 3aHATHUIX U B XOJI€ IPOMEKYTOUHON
aTTECTaLlUN.

OOyu4aronuiicsi UCTIBITHIBACT CEPhE3HBIC 3aTPYAHECHUS B
IIPUMEHEHUH TEOPETUYECKUX TI0JI0KEHUH IIPU PELICHUH
MPAKTUYECKHX 33124 MPO(HECCHOHAIBHOW HAIPaBICHHOCTH
CTaHJapTHOI'O YPOBHS CIIO)KHOCTH, HE BJIaJIeeT
HEO0OXOIMMBIMHU ISl 3TOTO HaBbIKAMU U IPUEMaMHU.
JleMoHCTpHpYET (pparMeHTapHbIe 3HaHUS y4eOHOM
JUTEPATYPBI 110 AUCLUILIMHE.

OneHka 1o JUCHHUIUIMHE BBICTABISAIOTCS 00YYarOIEMyCs C
y4E€TOM PE3yNbTATOB TEKYIIEH U TPOMEKYTOUHON
aTTECTaLlUN.

Komnerenumn Ha ypoBHE «JIOCTaTOUYHBIN», 3aKPEIUIEHHBIC
3a AMCLUUILUIMHON, HE COPMHUPOBAHBI.

5.3. OueHouHble cpecTBa (MaTepuabl) sl TEKYLIETO KOHTPOJIS yCIIeBAEMOCTH,
POMEKYTOYHOM aTTeCTalK 00yJaIOMIUXCS IO TUCIUTUIHHE.

IIpumepHBbIe BONPOCHI HA KOMIILIOTEPHOE TECTUPOBAHUE
Ou4nas, 04HO-3204HAas1, 32049Has (popMa 00y4eHH.
Komnerennun ITK-1: IK-1.1, IK-1.2, ITK-1.3.
1. Tlo xaKuM IPUHIIUIIAM CTPOSITCSI HICKYCCTBEHHBIE HEHPOHHBIC CETH?
e B cooTBEeTCTBUM C TPUHIIMUIIAMU OpraHU3alud U (YHKIIMOHUPOBAHUS OMOIOTHYECKUX
HEHPOHHBIX CETEM,
e [lo mpuHIIMIIaM U NpaBUIaM MAaTEMAaTUYECKOM JIOTUKH,
e B CoOTBEeTCTBUMM MNPUHIMIIAMH HMCKYCCTBEHHOTO MHTEIJIEKTA W TEOPUH MPUHATHS
peleHui.
e Ha ocHOBE NPUHLIMIIOB UMHTAIMOHHOTO MOJIETMPOBAHUS CIOKHBIX CHCTEM
® 1 NPOLIECCOB.
2. Krto u xorga npeanoxui nepByro MoJienb HepoHa?

VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
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. Kro u korja BnepBbie MpeaiokKuI IpaBuia 00yuyeH st HCKYCCTBEHHON HEWpPOHHOU ceTn?

VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
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. Ko 1 Korna pa3paboTai NpUHIUIIBI OpraHu3alui U QyHKINOHUPOBAHUS IEPCENTPOHOB?
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VY. Makxkanox (W. McCulloch) u V. ITuttc (W. Pitts) B 1943 r.
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 korga pa3paboTtas KOTHUTPOH?

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

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

K. ®ykymuma (K. Fukushima) B 1975 1.

6. Kro u korma mpemnoxuin HefipoceTeBble MOJENH, oOydaromielcss 0e3 yduTesss Ha OCHOBE
camMOOpraHu3anuu?

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

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

K. ®ykymuma (K. Fukushima) B 1975 1.

7. Kro u xorza co3iai aIanTUBHYIO PE30HAHCHYIO TEOPUIO U MOJIETTH HEMPOHHBIX CETEH 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. ®@. Pozenbnart (F. Rosenblatt) B 1957 1.

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

8. Kakumu cBoiicTBamMu 00J1aJaI0T NCKYCCTBEHHBIE HEHPOHHBIE CETH?

o0OydeHre Ha OCHOBE PUMEPOB

W3BJICUCHUEC 3HAUYUMOW WHQPOPMALMKM UM  3aKOHOMEPHOCTEH M3 H30BITOYHBIX U
3aIIYMJICHHBIX JaHHBIX

00001IIeHIE TPEABIAYIIETO OIBITA

aIalTUBHOCTH K M3MEHEHHIO YCIOBUH (DYHKIIMOHUPOBAHUS

o0y4YeHHe Ha OCHOBE MPEIEICHTOB (IPHMEPOB)

[IPOCTOTA  JIMHI'BUCTUYECKOM  MHTEpPIpPETAllMd  CTPYKTYpbl CETH M 3HAYCHUM
CHHANTUYECKUX BECOB HEHPOHOB CETH

ObICTpasi CXOAMMOCTBH IIPH PEIICHUH ONTHMU3AIMOHHBIX 3a/1a4

MaJIo€ YUCIIO IUKIIOB U [UTUTEILHOCTH BPEMEHU O0yUYCHHUS

9. B uewm 3akirouaercs 3agada KJ'IaCTepI/I?»aLII/II/I?

3ajaya KiacTepu3allud COCTOMT B YKa3aHUU INPUHAIEKHOCTH BXOJHOro o00pasa,
MIPEACTABICHHOTO BEKTOPOM IIPU3HAKOB, OJHOMY WJIM HECKOJBKHUM IIPEIBAPUTEIBLHO
OIIPEJEICHHBIM KJIaccaM.

IIpu pemeHnu 3agayM KiacTepU3aLUU OTCYTCTBYET oOydaromias BbIOOpKAa ¢ METKaMH
kinaccoB. PemieHuwe 3amauM  KJIACTEpU3alMM OCHOBAHO HA YCTAHOBICHMH NOJ00US
00pa3oB U pa3MeleHNH OJIM3KUX 00pa3oB B OMH KJIacTep.

3ajayeil KiIacTepU3allUU SIBJISETCA HAXOXKIEHUE PELIEHUs, KOTOpPOE YJIOBIIETBOPSET
CUCTEME OTpaHMYEHUN U MAKCUMHU3HMPYET WJIM MUHUMHU3HUPYET LENEBYIO (DYHKIHUIO.
3anaveil KiacTepu3aliy SBISETCA PacyeT TAKOIo BXOJHOTO BO3JIEHCTBUS, PU KOTOPOM
CUCTEMA CJIENYET 110 JKEIAEMOM TPACKTOPUHU, JUKTYEMOU STATIOHHON MOJENBIO.

10. B yem 3akimrogaercs 3aja4a armpoKCHMAIH?

3ajada anmpoKCUMAalMKM COCTOMT B YKa3aHUU IPHUHAIJICKHOCTH BXOJHOrO 00pasa,
MIPEACTABICHHOIO BEKTOPOM IIPU3HAKOB, OJHOMY WM HECKOJBKUM IIPEIBAPUTEIHLHO
OIIpEAEIICHHBIM KIIaCCaM.

[Ipu pemienuu 3amauM anmpoKCHUMAalUKd OTCYTCTBYeT oOyuaroiasi BbIOOpKa ¢ METKaMu
KJaccoB. PemeHuwe 3agaun  anmpoKCHMMalMM OCHOBAHO HA YCTAHOBIIEHHM HOJOOMS
00pa3oB U pa3MeIeHNH OJIM3KUX 00pa30B B OAMH KJIAacC almpOKCUMAIIH.
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e 3ajayeil annmpoOKCHUMAaLUU SIBISIETCS HAXOXKJIEHUE pPEIIEHUs, KOTOPOE YIOBIETBOPSET

CHCTEME OTPaHMYEHUH M MAKCHUMHU3HMPYET WIM MUHHUMH3HPYET LEJIEeBYIO (YHKIHIO.

e Ilycte umeercs oOyuaromias BEIOOpKa, KOTOpas TEHEPUPYETCs] HEM3BECTHOW (YHKITHCH.

3ajayua anmpoKCUMAIIMKA COCTOUT B HAXOXJACHUH OLICHKU 3TOU (DYHKITHH.

Komvnerennuu ITK-9: I1K-9.1, I1K-9.2, ITK-9.3.

11.

12.

13.

14.

15.

16.

17.

18.

W3 kakuX 371€MEHTOB COCTOHUT (DOPMATTLHBIN HEHPOH?

e 113 yMHOXMUTENEH, CyMMaTOpa U HEIMHEWHOTO NpeoOpa3oBaTes

e U3 mHTerpartopa, TMHEHHOTO MpeoOpa3oBaTels 1 HOpMalIn3aTopa

e U3 cymMMaTOpOB, YMHOXKHUTENS M HEIMHEHHBIX IpeoOpa3oBaTeneit

e 13 cymMMaTopoB, yMHOKUTEIIS U JEIUTEIS
Ha3zoBure HecyecTByOLY0 (YHKIUIO aKTUBALIUK HEWpOHa:

e HomunanbHas

e (CurmonjganpHas

e PanuanbHO-0a3ucHas

e KBagpatuunas
Kakas 13 akTUBallMOHHBIX (YHKLUMN HEHpOHAa NMPUHUMAET OJHO U3 JIBYX aJbTEPHATUBHBIX
3HauUEHUM?

e JluHeiiHas

e CurmownganpHas

e 3HakoBas (curHaTypHasi)

e PanuanbHo-0a3zucHas
Kakas n3 akTHBallMOHHBIX (D)YHKIMH HEWpOHA HE UMEET OTrpaHUYEHUI B 001aCTH 3HAUCHUIT?
e Jlunennas
o CurMmouganbHas
e 3HakoBas (CUTHaTypHas)
e PagnansHO-0a3ucHas
B kakux HEHPOHHBIX CETIX KaXKAbIA HEHMPOH IEpeNaeT CBOM BBIXOJHOW CUTIHANI OCTaJIbHBIM
HelipoHam cetu?

e B nOJHOCBS3HBIX

e B MHOrocinoiHsIX

e B crnouctsix

e B ciabocBsa3aHHBIX
Co ckoiabKMMH HeWpoHamMu B OKpecTHOocTH (oH HeliMana cBsA3aH Kaxabli HEHWpOH
cJ1a00CBA3HOM HEHpOHHOI ceTH?

e 3
o 4
e 6
e 8

Co CckoNbKMMH HEWpOHaMHU B OKpecTHOCTH ['ojiest cBsizaH KaxAblii HEHpPOH crnaboCBA3HOU
HEHUpOHHOI ceTn?

e 3
o 4
e 6
e 8

Co CKOJIBKUMH HEHpOHAMH B OKPECTHOCTH Mypa CBsi3aH KaXIblii HEHpOH c1aboCBA3HOMN
NHC?

e 3

o 4

e 6
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e 8

19. K xakomy THITy UCKYCCTBEHHBIX HEHPOHHBIX CETE€i OTHOCUTCS MHOTOCIONHBIN MepcenTpoH?

e K cersaMm 6e3 00paTHBIX CBsA3EH

e K cersiM ¢ 00paTHBIMHE CBSI3IMU

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

20. B yem 3akirrodaeTcs Ha3HAYCHUE AITOPUTMOB cokpaieHus (pruning algorithms) MHC?

COKpaH_ICHI/Ie qucjia HeﬁpOHOB B CKPBITBIX CJIOAX
COKpaH_ICHI/Ie qucjia HeﬁpOHOB BO BXOJIHOM H CKPBITBIX CJIOAX
COKpaH_IeHI/Ie qurciia CHHAIICOB B CKPBITBHIX CJIOAX
COKpaH_IeHI/Ie qucjia CMHAIICOB BO BXOAHOM U CKPBITBHIX CJIOAX

Bonpocsl nmpoMe:KyTOYHOTro KOHTPOJISA (JK3aMeH):

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

CoNoOA~WNE

e e N
wh o

[loHsATHE HEWPOKOMIIBIOTEPOB U HEHPOUUIIOB.
Apxurekrypa [IJIMC u npoexts! Helipounnos Ha [IJIMC.
Apxutextypa DSP u npoekTtsl HelipounnoB Ha DSP.
Apxurexkrypa GPU u peanuzanus Heiiponnsix cereit Ha GPU.
Texnonoruss CUDA.
Heiipomraketsr. Matlab Neural Network Toolbox. Deductor. Neurosolution u apyrue.
MeMpucTopbl U IPOEKTHI HEHPOKOMIIBIOTEPOB HA MEMpUCTOpax. Moaenu MeMpucTOpoB
O6nacTi NPUMEHEHUS UICKYCCTBEHHBIX HEMPOHHBIX CETEH.
buonornueckunii HeiipoH. CTPYKTypa U CBOMCTBA HCKYCCTBEHHOTO HEMPOHA.
Pa3HOBUIHOCTH MCKYCCTBEHHBIX HEMPOHOB.
Knaccudukanus uckycCTBEHHbBIX HEHPOHHBIX CETEH U X CBOMCTBA.
Teopema KosmoropoBa—ApHonbaa.
Pabora Xext-Hunbcena. CneactBusi u3 Teopembl KonmoropoBa—ApHOIbAa—XeXT-
Hunbcena.

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

14.

15.
16.
17.

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

[ToctaHOBKa M BO3MOMKHBIE ITyTH pELICHHUs 3ajadyd OOy4eHHUS MCKYCCTBEHHBIX
HEHPOHHBIX CETEM.
OOyueHue ¢ yuutenaem, alropuT™M 0OpaTHOTO PACIPOCTPAHEHHUS OLIHMOKH.
OO0yuenue 6e3 yunuTens.
Hacrtpolika ynciia HEHPOHOB B CKPBITHIX CJIOSIX MHOTOCJIOWHBIX HEMPOHHBIX CETEU B
npouecce 00yueHusl. AITOpUTMBI COKpalieHHsl. KOHCTpyKTUBHBIE alTrOpUTMBI.
IlepcenTpoH.
MHOrocnoiHbIN NePCENnTPOH
HeiiponHsle ceTn paguaibHbIX 0a3UCHBIX (DYyHKITHA.
BeposiTHOCTHAsI HEHPOHHAs CETh.
O0600111eHHO-perpecCHOHHAas HEHPOHHAs CETh.
Heliponnsie cetn Koxonena.
HelipoHHble ceTH BCTPEYHOr0 paclpOCTPAHECHMUS.
Hetiponnsie cetn Xondumnma.
Heiiponnsie cetn XaMMUHTa.
JIByHanpaBieHHas aCCOLIMAaTUBHAS MTAMSITh.
KackanHble HCKYCCTBEHHBIE HEHPOHHBIE CETH.
CertH alaniTHBHON PE30HAHCHOM TEOPUHU.
KOrHuTpoH 1 HEOKOTHUTPOH.
[IpencraBienue 3a1a4u B HEHPOCETEBOM JIOTHYECKOM Oazuce.
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32. llpumeneranie MMHC nanms mMonenupoBaHHWS CTAaTHYECKUX OOBEKTOB, KIIACCH(DHUKAIINH,
ANMpPOKCUMAUH (PYHKITHA.

33. I[Ipumenenne MUHC nns xnactepu3aiiiy, BPEMEHHBIX PSJIOB, JIMHEWHBIX JTUHAMUYECKHX
00BEKTOB.

34.0O0mue cBeaeHUS O COBPEMEHHBIX IPOTPAMMHBIX CPEACTBAX M CHCTEMax
MOJICJINPOBAHUsl HCKYCCTBEHHBIX HEHPOHHBIX CeTe. XapaKTEpPUCTHKU COBPEMEHHBIX
MIPOTrPaMMHBIX CPEACTB M CUCTEM MOJICTUPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETCH.

6  YueOHO-MeTOaMYECKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1 CouCcOK UCTOYHUKOB M JIUTEPATYPHI
Jluteparypa
OcHoBHas

1. Ezpakos, A. JI. Okcneptabie cucteMbl CAIIP : yuebnoe mocodbue / A. JI. E3gakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee obOpa3zoBaHue:
bakanaBpuar). - ISBN 978-5-8199-0886-0. - Tekct : osaexrtponnbii. - URL:
https://znanium.com/catalog/product/1073066 (nara obpamenus: 31.10.2020). — Pexum
JOCTYTIA: TI0 TIOATHCKE.

2. borganos, E. I1. MuTennekTyanbHblil aHATU3 JTaHHBIX : MPAKTUKYM Ui MarucTPaHTOB
Hanpasienuss  09.04.03  «[Ipuxmagnas wuHQOpMaTHKa» NPOPUIL  MOATOTOBKU
«MHpopMalOHHBIE CHCTEMbI M TEXHOJIOTMH KOpPIOpaTUBHOrO ympasienusn» / E. IL.
bornanos. - Boirorpaa : ®I'BOY BO Bonrorpanckuit 'AY, 2019. - 112 c. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1087885.

3. 3aronckuii, A. B. WHpopmanmoHHBIE TEXHOJOTHH: pa3paboTKa HH(GOPMAIMOHHBIX
Mojenelt u cucteM : yuebHoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Bsicmiee obpa3oBanue: bakanaspuat). - ISBN 978-5-369-01183-6.
- Tekcr : anexrponnbii. - URL: https://znanium.com/catalog/product/1043096.

JlomosHuTENbHAS
1. IlporpaMMHBIE TPOAYKTHI W CHCTEMBI : MEXIYHApPOAHBIH HAayYHO-TIPAKTHYECKHUNA
xypHai. — Teeps : HUU Llentpnporpammcucrem, 2016. - Ne 2 (114). — 212 c. — ISSN
0236-235X. - Texcr : DIIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/1016265.

2. Ceru CBsI3UM M CUCTeMBI KoMMyTarmu: YdeOHoe mocobue / IlapuHoB A.B., Pommgyrun
C.B., Mensauk B.A. - Boponex: Haqua;I kHura, 2016. - 178 c. ISBN 978 5-4446-
0906 4. - Texkcr AJIEKTPOHHBIH. - URL:
https://new.znanium. com/cataloq/product/923309

3. Hoppep, I'. A. MeTtoasl 1 cucTeMbl IPUHSTHS pemieHui: Yuebnoe nocobue / loppep
I''A. - Kpacnosp.:COY, 2016. - 210 c.: ISBN 978-5-7638-3489-5. - Tekct :
anektpounsiid. - URL: https://new.znanium.com/catalog/product/978605.

6.2 Ilepedens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceT «HTEepHEeT».
HanonaneHas snexTponHas oudimoreka (HOB) www.rusneb.ru
ELibrary.ru Hayunas anextponHast 6ubnmmorexka Www.elibrary.ru
Onekrponnas oudauorexa 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/1087885
https://znanium.com/catalog/product/1043096
https://new.znanium.com/catalog/product/1016265
https://new.znanium.com/catalog/product/923309
http://znanium.com/
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http://window.edu.ru - Uudopmanronnas cucrema «ExnHoe oKHO 10oCcTyma K 00pa3oBaTeIbHbIM
pecypcam.

6.3 IIpodeccuoHanbHbIe 6a3bl JAHHBIX 1 MHPOPMALHMOHHO-CIIPABOYHbIE CHCTEMBI
Joctyn k mpodeccruoHnanbHbIM 0a3am naHHbIX: https:/liber.rsuh.ru/ru/bases

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

7 MaTepI/IaJILHO-TeXHI/I‘leCKOC odecrmeyeHue JUCHUIIJIMHBI.

HJ’IH MaTCpHAIBHO-TEXHUYECKOT'O oOecrieueHus JUCHUITIIMHBI «HpI/IMeHeHI/Ie
HEHPOKOMITBIOTEPOB B HHTEIUIEKTYAJIbHBIX CUCTEMaX» HEOOXO0IUMO:
JlabGopaTtopust uapopmaruku — ayz. Ne 203:

o 1 KOMIIBIOTCP NpCIIoAaBaTeliAd,
12 KOMIBIOTEPOB 00YUaAIOIINXCSI, MAPKEPHAS JOCKA, IPOESKTOP
Windows 7, 68526624, 6e3 narsbl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 aatsi.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI# 10CTYII,
Matlab, 647526, 6e3 maTel
Mathcad Education - University edition, 2996385, 14.06.2019.

8 OoecneyeHne 06pa30BaTEILHOTO MPOLIECCA IJIsI JIMI] C OTPAHNYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI

B xoze peanu3anuu JUCIUILUTHHBI UCIONB3YIOTCS CIIEAYIOIINE JTOMOJHUTEILHBIC METOIbI
00y4eHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOUYHOM aTTeCTallMM 00Yy4YaroIuXcs B
3aBHCUMOCTH OT MX MHUBHYaTbHBIX OCOOCHHOCTEH:

® JUIsl CJICTIBIX M CIIA0O0BUISAIIMX: JICKIIMH O(QOPMIISIOTCS B BHJIC AJICKTPOHHOTO JIOKYMEHTA,
JIOCTYITHOTO C ITOMOIIBIO KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM:;
MUCHbMEHHBIC 3a/IaHUS BBITIOJTHIIOTCS HA KOMITBIOTEPE CO CICIUATU3UPOBAHHBIM MIPOTPAMMHBIM
o0ecrieueHreM Ui MOTYT OBITH 3aMEHEHEI YCTHBIM OTBCTOM; oOecrieunBaeTcs HHAWBHUAYAJIbHOC
paBHOMepHOe ocBerieHne He MeHee 300 JIoKC; Ui BHIOJHEHUS 3aaHus P HEOOXOAMMOCTH
NPEIOCTABIISACTCS YBEIMYMBAIOIIECE YCTPOUCTBO; BO3MOYKHO TaK)KE UCIIOIBb30BaHUE COOCTBEHHBIX
YBEIMYHUBAIONINX YCTPOWCTB; MHCbMEHHBIE 3aJaHusi O(GOPMIISIOTCS YBEITHYECHHBIM MIPUDTOM;
9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOH (opMe WM BBHINOJHSIOTCS B MUCbMEHHOW (hopMe Ha
KOMITBIOTEPE.

Ul TIYXUX H CIHA0OCHBIIIANMX: JEKIUH O(OPMIIIOTCS B BHJE DIIEKTPOHHOTO
JOKYMEHTa, JH0O0 TPEIOCTaBIsSCTCS 3BYKOYCHJIMBAIOIIAS —armapaTypa HHIABUAYaIbHOTO
MOJIb30BAHUS, NMUCHMEHHBIC 3a/IaHUS BBIMOJHSIIOTCS Ha KOMIIBIOTEPE B MUCHMEHHOW (opme;
9K3aMEH U 3a4€T MPOBOASTCS B MUCbMEHHOW (hopMe Ha KOMITBIOTEPE; BO3MOXHO MPOBEJCHHUE B
dbopMme TecTUpOBaHHSI.

® /Ul JIMII C HapYIICHUSIMH OMOPHO-JABHTaTEeIbHOTO armapara: JEKIHH OpOPMIISIOTCS B
BUJIC  OJCGKTPOHHOTO  JOKYMEHTa, JIOCTyIHOTO C  [OMOIIbK  KOMIBIOTEpAa  CO
CHEIUATM3UPOBAHHBIM MTPOrPAMMHBIM 00CCIICUCHNUEM; TTUCHbMEHHBIC 3aJ[aHUsl BBITIOIHSIIOTCS Ha
KOMIIBIOTEPE CO CHCHHUAIHM3UPOBAHHBIM IIPOTrpPpaMMHBIM O6eCHe‘—IeHI/IeM; 9K3aMEH Hu 3a4éeT
MPOBOJIATCS B YCTHOM (hOpME HMITH BBITIOJHSIFOTCS B TUCBMEHHON (hOpME Ha KOMITBIOTEPE.

[Tpu HE0OXOIUMOCTH MpeyCMaTPUBAETCS YBEIMUEHUE BPEMEHH JIs TOJTOTOBKH OTBETA.


http://window.edu.ru/

17

[lponenypa  mpoBeneHHMsS  HPOMEXKYTOYHOM  arTecTaliik Uil OOyYaromuxcs
YCTaHABIMBACTCS C Y4YETOM UX HMHIUBUAYAJIbHBIX TCUXO(PHU3MUECKUX OCOOEHHOCTEH.
[IpomesxyTouHas aTTecTanys MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHHM TPOLEAYPHl OLEHUBAHUS PE3YJIBTATOB OOyUYEHHs IpeayCMaTpuBacTCs
UCIIONIb30BAaHUE TEXHUYECKUX CpPEACTB, HEOOXOAMMBIX B CBS3M C HWHIUBHIYAJIbHBIMH
0COOCHHOCTSAMHU O0yYaroImuXcsi. DT CPEACTBa MOTYT OBITh MPEJOCTABICHBI YHUBEPCUTETOM,
WJIM MOTYT HCIIOJIb30BaThCSI COOCTBEHHbBIE TEXHUYECKHE CPEIICTBA.

[IpoBeneHre mpoUEAYpbl OLIEHUBAHHUA  PE3YIbTAaTOB  OOy4YEeHHS  JOMyCKAaeTCs C
UCTIONIb30BAaHUEM JTMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIL.

ObecneunBaeTcs A0CTyN K MH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcam B CETH
Wurepuer mia kaxzaoro oOywaromierocss B (opMax, aJanTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUU:

® /Ul CIENbIX M CIa0OBUIAIIMX: B MeyaTHOH (opMme yBenmmueHHBIM mipudrom, B Gopme
AJIEKTPOHHOTO JOKYMEHTa, B (hopme ayanodaiina.

® /ISl TITyXUX U CJIa0OCIHBIIAIINX: B Ie4aTHOU (opme, B (OopMe FIMEKTPOHHOTO JOKYMEHTA.

e 11 OOy4YaIOUIMXCS C HApYIICHUSAMHU OIOPHO-IABHTaTEIbHOIO ammapara: B IE€4aTHOU
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VY4eOHble ayAUTOpUN UI BCEX BHIOB KOHTAKTHOW M CAMOCTOSITENIbHOM paboThl, HayyHAas
OnbIMoTeKa W WHBIC TIOMEIICHUS JJIi O0ydYeHHUs OCHAIICHBI CIICIHAIbLHBIM 000pyIOBaHUEM U
y4eOHBIMU MECTaMH C TEXHHUECKUMHU CPEJICTBAMU O0yUEHUSI:

® ISl CJICTIBIX M CJIIA00BUIAIINX: YCTPOMCTBOM JJIsi CKAaHUPOBAHHMSA M YTCHUS C KaMepou
SARA CE; muctineem bpaiins PAC Mate 20; npunatepom bpaiins EmBraille ViewPlus;

® ISl TIIYyXUX M CIa0OCHBIIIAIINX: aBTOMAaTU3UPOBAHHBIM PabOYUM MECTOM JJIsl JIHOJIeH ¢
HapYILICHUEM CITyXa U C1a0O0CIbIIIANINX; aKyCTUYECKHI YCUIIUTENb U KOJOHKH;

JUTSE OOYYArOIIUXCSl ¢ HAPYIICHUSIMH OTIOPHO-JBUTATEILHOTO aIlapara: MepeIBHKHBIMH,

perynupyeMbiMi  3proHomudeckumu  mnapramu  CH-1; KOMIBIOTEpHOW TEXHHKOW CO

CIEIHUATLHBIM IPOrPAMMHBIM 00ECTIICUEHHEM.

9 Mertoanueckue MaTepHAJIbI
9.1 TIliaHbl NPAKTHYECKUX 3AHATHIA.
Ounasn ¢popma o0y4eHus.
I[pakTuyeckas padora 1. Tema 3. Kiaccupukanmus ¢ TIOMOIIBIO MEPIENTPOHA.
Annpokcumanus GyHKINH.
3aganue.
1. U3yuuts Mozaenu HeHpoHa MEpUENTPOHA M APXUTEKTYPbI MEPLENTPOHHON OHOCIONHON
HEHPOHHOMU CETH.
2. Co3maTh W HCCIENOBAaTh MOJEIM NEpPUENTPOHHBIX HEHPOHHBIX ceTeil B cucreme
MATLAB.
3. M3yuuTb BO3MOKHOCTH aIllIPOKCUMAIMM C IOMOINBIO HEHPOHHOW CeTH MpSIMOro
pacnpocTpaHeHusl.

VYka3zaHus 1Mo BBINOJHEHUIO 3aJaHUI:
3amaune 1-2.

1. ITocTpouTh HEHPOHHYIO CETh, KOTOpas MPOU3BOIUT KiIacCU(UKAIMIO Ha 3aJaHHOE
KOJIMYECTBO KJIACCOB C MOMOIIbI0 (pyHKIMKU newp. [IpousBecTn Ha4albHYIO0 WHUITUAIH3AIHIO
BECOB HEHPOHHOM CETH € TTOMOIIBIO QYHKIINH init.

2. Tloctpouth  oOyuaromyr  BbIOOpKY, KOTOpas  TO3BOJSET  MPABUIBHO
KJIaccupuIupoBaTh 3aJaHHYI0 TPOBEPOUYHYIO BBIOOPKY. KoopaumHaTel Todek oOydwaromiei
BBIOOPKU JOKHBI OBITH TOJOOpaHbl TEOMETPUUYECKH. J{JIst TOro MepBOHAYAIBHO HAHECTH TOYKU
MIPOBEPOYHON BBHIOOPKH Ha rpaduK, OPUEHTUPOBOYHO MOCTPOUTH BOKPYT KAXKIAOU M3 ITUX TOUYEK
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HECKOJIbKO TOYeK oOyuaromieil BBIOOPKH, 3aT€M 3alucaTh KOOPAWHATHI ATHX TOUYEK B MacCHUB
oOyuaroreii BBIOOpKH. Ha Kakayto U3 TOYEK MPOBEPOYHOM BBIOOPKH JOJDKHO MPHUXOIUTHCS HE
MeHee 3 Touek 00yJaroiiel BHIOOPKH.

3. IToka3zaTe 00y4arolyr BEIOOPKY Ha rpaduke ¢ momoiisio GpyHknuu plotpv.

4. TlpousBectn OOyYeHHE HEHUPOHHOM CETH Ha COCTABJICHHON oOydJaromiedl BBIOOpPKE C
ucnonp3oBanueM (ynkmuu adapt. B mporecce oOyuenus 15 moka3biBaTh M3MECHEHHE JIMHUI
pa3OMeHHs Ha KJTacChl B HEUPOHHOM ceT (¢ moMoIbio GyHKIUHU plotpce).

5. Hcnome3ys o0Oy4eHHYIO HEHPOHHYIO CETh, MPOM3BECTH  KIacCU(DUKAIIIO
WHAUBUAYAIBHOTO Ui KaXJIOr0 BapuaHTa IMPOBEPOYHOIO0 MHOXKECTBA, C MOMOIUIbIO (QYHKIUU
sim. IlockonbKy HOMEp Kiacca Ui KaKIOW TOYKM MOMKET MEHATHCS MpPU KaKIOM HOBOM
0o0y4eHUHU CeTH, HOMepa KIJIACCOB B Ta0JMIle HAaBEJCHBI YCIOBHO. TOUYKM C pa3HBIMU HOMEpaMH
KJIACCOB B TaOnuIle MpU KiIacCU(UKALUU JODKHBI UMETh Pa3Hble HOMEpa KIACCOB, TOYKU C
OJIMHAaKOBBIMU — ofHaKoBbIe. [IpuBecTu rpaduk kiaccupukanuu To4ex (¢ moMOIIbI0 GyHKIUI
plotpc, plotpv). BeiBectu pesynbrarel pabotbl cet Ha rpaduk. Jns rpaduka BO3MOKHO
MIPUMEHEHHNE Pa3IUYHbIX IIBETOB (KomMaH bl findobj, set).

6. OdopMHUTB OTUET, COACPIKAIIUI:

TUTyJIBHBIN JUCT.

3ananue, y9YUThIBask CBOM BapuaHT.

TeopeTnueckue CBEIACHHUS.

[IpencraButh rpaduyeckoe M TaOIMYHOE NPEACTABICHHE OOYYaroIIero MHOXECTBA.

IToka3arh UX JIMHENHYIO Pa3ACIMMOCTb.

[IpencraButh rpaduyeckoe u TaOIMIHOE MPEACTABICHUE IIPOBEPOYHBIX TOUYEK.

e [IlpeacraButh mnporpammy, HamucaHHyro B cpere MATLAB, u pesynbTarsbl
KJIacCU(PUKALIHH.

e [lpeacraButh mporpammy, HamucaHHyi Oe3 mpumenenus ¢yskiuii Neural Network
Toolbox, 1 pe3yabTaThl KJIaCCHPUKAIIH.

e BriBoabl.

3aganue 3.

1. [nsg 3anaHHON (YHKIMH MOCTPOUTH €€ TaOJIWYHbIE 3HAYEHMs! (KOJIMYECTBO 3HAUECHUN
JIOJDKHO OBITh JIOCTaTOYHBIM JUISI TOTO, 4YTOOBI aNMmpOKCUMHPOBAHHAS (YHKLUSA
BU3YaJbHO COBMa/iajia ¢ TAOJUYHBIMU 3HAUCHUSMH).

2. Vcnonb3oBaTh HEHPOHHYIO CETh Ul aNllpOKCUMAIMM 3TUX TaOJIMYHBIX 3HAUYEHUH U
HaXOXXJCHUS alllPOKCUMUPOBAHHON (YHKIIHH.

3. BoiBectw Ha rpaduk TabnuuHblEe 3HAu€HHUS (TOYKAMHU) M aNlpPOKCHUMHUPOBAHHYIO
byHKIuUIo (JIMHUEH).

4. HaiiTi yMcIeHHOE 3HaYEHHE TOTPEIIHOCTU Pe3yJibTaTa allpOKCHUMAIlUH, BEIBECTH Ha
JKpaH.

5. OOyueHue HEWPOHHOU CETH BBIMOJIHATH C HOMOIIBIO (DYHKIIMY train.

WNHpuBunyansHble 3a1aHUS.
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Bapuanr Bua dyHxkuuu [TpomexyTok HaXOKAEHHUA
pelieHus

1 (1.85-x)*cos(3.5x-0.5) x€[-10,10]

2 cos(exp(x))/sm(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) xe[-10,10]

7 In(x)cos(3x-15) xe[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)+exp(-x))
13 (exp(-x)-exp(x))cos(x)/ x€[-5,5]
(exp(x)texp(-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

Cnucoxk aurepaTyphl:

1. E3pakos, A. JI. Okcneptable cuctembl CAIIP : yue6HOe mocoOue / A. JI. E3gakoB. —
MockBa : ®OPYM : UH®D®PA-M, 2020. — 160 c. — (Bricmiee obOpa3oBanue:
bakanaspuar). - ISBN 978-5-8199-0886-0. - Tekct anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1073066 (nata obpamenus: 31.10.2020). — Pexxum
JOCTyTa: 10 TOIHUCKE.

2. borpanos, E. II. IHTe/IeKTyanbHbINA aHAIW3 JAHHBIX : PAKTUKYM JUISI MaruCTPAaHTOB
HanpaBieHus 09.04.03  «IIpuxnagHas wuHopMaTHKa» NpoPUIL  MOATOTOBKU
«MHpopMalOHHBIE CHUCTEMbI M TEXHOJIOTMM KOpHOpaTUBHOro ympasienusn» / E. II.
bornanos. - Bonrorpan : ®I'bOY BO Bonrorpanckuii I'AY, 2019. - 112 c. - Teker :
anexktpouHbii. - URL: https://znanium.com/catalog/product/1087885.

3. 3aroHckuii, A. B. MH(popmanMoHHBIE TEXHOJOTMH: pa3paboTka HH(OPMAIMOHHBIX
MojIeliel U cucTeM : yueOHoe mocobue / A. B. 3aronckwii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Boicmiee oOpa3oBanue: bakanaspuat). - ISBN 978-5-369-01183-6.
- Tekcr : anexrponnsit. - URL: https://znanium.com/catalog/product/1043096.

MarepuanpHO-TEXHUYECKOe 00eCTIeUeHHEe 3aHsATHS:
JlaGopatopus unpopmaruku — ayna. Ne 203:
1. 1 xommbroTep MpenojaBaTens,

2. 12 KOMITBIOTEPOB 00YyUaIONIUXCSI, MapKepHAas J0CKa, TPOEKTOP
3. Windows 7, 68526624, 0e3 narsl.
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Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 naTsi.
Mozilla Firefox 52.8.1 ESR, cBo6oaHbI# 10CTYII,

Matlab, 647526, 6e3 naTel

Mathcad Education - University edition, 2996385, 14.06.2019.

N GA

IIpakTyeckas padora 2. Tema 4. MHoOrocioiiHble CUTMOUJAIBHBIE CETH.

3ajanus:
1. TlocTpouTh ABYXCIOWHBIC CETH.
2. TlpoBectr 00y4YeHHE MOCTPOCHHON CETH Pa3IMYHBIMU METOIAMHU.

Yka3zaHus 10 BBINOJHEHUIO 3aJaHUI:

1. TloctpouTh ABYXCIOWHYIO ceTh il Kiaccupuranuu yucen or 0 mo 9. Kaxmoe uwmcio
MpeACTaBISIETCSl MaTpuliel nukceneit pazmepom 9X7. CeThb IOJDKHA cojepkaTh 6 HEHPOHOB B
NEepPBOM Cjioe U 9 HEHpOHOB BO BTOPOM cjoe. BBIXoAbl BTOPOro ciiosi oOpa3yroT IBOUYHBII
BeKTOp, mpuueM uuciy 0 Ha BXOJAE JOJKEH COOTBETCTBOBATH HYJEBOW BBIXOJHOW BEKTOD, a
yrcny 0# 1 JOJDKEH COOTBETCTBOBATH BBIXOJHOM BEKTOP C €IMHCTBEHHOW HEHYJEBOW 1—H
KOMIIOHEHTOH , 1= 1, 2,..., 9. CuuTarh BBIXOJ HEHpOHA BTOPOTO CIIOSI paBHBIM 1, eciii OH
oompmie, yem 0.9, wu paBapiM 0, ecnm oH Menbmie, yem 0.1. IIporecTupoBarh ceTb Ha
MHOKECTBE 3alTyMJICHHBIX YHCEIL.

Pemuth 3a1auy anropuTMOM HaWCKOPEHILEro cmycka.

2. OOyuuTh ABYXCIOWHYIO CETh pacmo3HaBaHuio cumMBoiioB A, B, C, D. Jlns oOydeHust B3sTh
CUMBOJIBI U3 TPEX Pa3HbIX MIPUPTOB.

JIJ1st TeCTUPOBAHUS HCIIOJIB30BATh YeTBEPTHIN THH mpudTa. CHUMBOIBI CTPOUTH Ha ceTke 16 X16
nukcesneil. CeTb JODKHA cOllepkaTh 8 HEHpPOHOB B EPBOM cJI0€ U 4 BO BTOPOM.

Pemuts 3agauy airopuTMOM HaUCKOPEUIIIETO CITyCKa.

3. Pemnth 3aaqy 1 MeTo/10M 00y4YEHHUSI C MOMEHTOM.

4. Pewnth 3a7a4y 2 METOAOM OOY4EHHUS C MOMEHTOM.

5. Pemnth 3a1auy 1 uTepalimoOHHBIM MAPTAH-METO/IOM.

6. Permth 3aauy 2 uTEpallMOHHBIM MTAPTAH-METOIOM.

7. Peruth 3amaqy 1 MoauduIMpoBaHHBIM MapTaH-METOIOM.

8. Pemnth 3amauy 2 Moau(UIMPOBAaHHBIM NAapTaH-METOOM.

9. Penth 3amauy 1 METOOM CONPSIKEHHBIX TPATUEHTOB.

10. Peminth 3a1a4y 2 METOJOM CONPSYKEHHBIX TPaIUEHTOB.

Criucok nuTeparypsl:

1. Eznakos, A. JI. OxcneptHbie cuctembl CAIIP : yuebnoe nocodue / A. JI. E3nakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicuiee obpa3zoBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr : amekrponnbii. - URL:
https://znanium.com/catalog/product/1073066 (nara obpamenus: 31.10.2020). — Pexxum
JOCTyTa: 1O MOJIITUCKE.

2. borpanos, E. II. HTemIeKTyanbHbId aHAIN3 JAHHBIX : IPAKTUKYM JUISI MaruCTPAaHTOB
HanpasieHuss  09.04.03  «llpuxkmagnas wuHpopmatuka» nUpodUIb  MOATOTOBKH
«H(popMaliMOHHBIE CHCTEMBI U TEXHOJIOTUU KopnopaTuBHOro ympasierus» / E. II.
borpanos. - Bonrorpag : ®I'6OY BO Bosarorpanckuii 'AY, 2019. - 112 c. - Tekcr :
anexTponHsbIi. - URL: https://znanium.com/catalog/product/1087885.

3. 3aroHckuii, A. B. HWH(popmanmoHHBIE TEXHOJOTHH: pa3padoTka WH(GOPMAIMOHHBIX
MojieTiel u cucteM : yuebHoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Breiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-01183-6.
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- Texkcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1043096.

MarepuanbHO-TEXHUYECKOE 00ECTICUCHNE 3aHATHS:
Jlaboparopus nndopmaruku — aya. Ne 203:
e | KOMIBIOTEP MPENoaaBaTes,

e 12 KOMIBIOTEPOB O0YYAIOIINXCSI, MAPKEPHAS TOCKA, IPOCKTOP
e Windows 7, 68526624, Ge3 natsbl.

e Microsoft office 2010 Pro, 49420326, 08.12.2011.

e Microsoft Visual Professional 2019, 63202190, 6e3 naTsl.

e Mozilla Firefox 52.8.1 ESR, cB0OOOAHBI# 10CTYII,

e Matlab, 647526, Ge3 natel

e Mathcad Education - University edition, 2996385, 14.06.2019.

IIpakTnyeckas padora 3. Tema 5. IIporHo3upoBaHrue BPEMEHHBIX PSJIOB C UCIIOJIb30BAHUEM
HEUPOHHBIX CETEH.

3anaHus:
1. Msyuuth cnoco® mnporHo3upoBaHus BpeMeHHBIX psga ¢ nomoupio HC B cucreme
MATLAB.

VYka3aHus 110 BBIIOJIHEHUIO 3a/laHU:
1. ITocTpouTh BpeMEHHOM s, KOTOPBINA peAcTaBisieT u3 cels ¢pynkumo. Bua GpyHkimm ykazan
B BapHaHTax 3aJaHHUs.
2. K nonyuyeHHOMY BpeMEHHOMY Psy T0OABHTH IIyM B pazmepe MakcumyM 20% OT aMIUTATY IbI
CUTHAJIA.
3. IToctpouTs BBIOOPKY It 00y4yeHHs. [t 7TOro Ha OCHOBAaHMM BPEMEHHOTO psijia CTPOUTCS 5
psaaoB ¢ 3anaepxkkoit ot 1 mo 5. Jlnms moctpoeHust psima ¢ 3amepxkoit 5 6epytest ot 1 g0 n-5
AIIEMEHTHI BBIOOPKH, C 33€pPKKOi 4 OepyTcs oT 2 110 n-4 3IEMEHTHI BBIOOPKH, C 33AEPKKON 3
6epyrcst oT 3 10 n-3 3JIEMEHTHI BBIOOPKH, C 3aJepKKOH 2 OepyTcst oT 4 10 n-2 3JI€MEHTHI
BBIOOPKH, C 3a7iepkKoil 1 6epyTcst oT 5 10 n-1 351eMeHTHI BBHIOOPKH. 3/1€Ch N — JIJTMHA UCXOIHOTO
BPEMEHHOTI'O psizia.
4. Tloctpouth mHpoBepouYHYIO BBIOOPKY. IlockonbKy JuiMHa BBIOOpPKM i O0OydeHHMs] Ha 5
AJIEMEHTOB MEHBILIE JJINHBI UCXOIHOTO BPEMEHHOTO PAJIa, 7Sl IOCTPOEHUS B3STh 3JIEMEHTHI OT 6
JI0 N-TO.
5. BpemeHHOI psig pa3OUTh Ha 2 4acTH: UCTIONB3YIOLIHECs Ul OOY4YEeHUsl CETH U JUIsl IPOBEPKHU.
Pa3mepbl MaccuBOB AOTKHBI OTHOCUTBCS JPYT K IPYTry NpUOIM3UTENbHO Kak 3:1.
6. IlocTponuTes HEHMPOHHYIO CETh ISl MPOTHO3UpOBaHMA. Uucno cioeB — 2. AKTHBallMOHHAs
(GYHKIUS MEPBOrO CJIOSI — FUNEpOOTMYECKUI TaHT€HC, BTOPOTro — JuHeiHas. Yucio HelpoHOB
HEPBOTO CJIOSI B3STh JOCTATOYHBIM JUIS yIOBJIETBOPUTEIbHOrO mpornosupoBanus (10-100),
YHCIJIO HEMPOHOB BTOPOTro ciios — 1.
7. IlpousBectu 0O0yueHue ceTH Ha 0OydarolleM MHOXECTBE, IPUBECTH IpauK UCXOIHOTO psja
U CIPOTHO3MPOBAHHOTIO, a TAK)KE€ MOIPELIHOCTH IPOrHO3UPOBAHMUS.
8. Ilpom3BecTn mNpoOBEpKYy pPabOTBI CETH HA MPOBEPOYHOM MHOXKECTBE, MPUBECTH Tpadukx
HCXOZHOIO Psiia U CIPOTHO3UPOBAHHOTIO, a TAK)KE IOTPEIIHOCTH ITPOTrHO3UPOBAHMSL.
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Bapuant | Bun dyHkumn [TpomekyTOK HAXOWKICHHA
peLeHHs

1 (1.85-t)*cos(3.5t-0.5) t [0,10]

2 cos(exp(t)) te[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[l,10]

8 cos(3t-15)/abs(1)=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(-t))

11 (exp(-t)-exp(t))cos(t)/ t «[0,5]
(exp(t)ytexp(-t))

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

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

BapuaHThl 3a1aHUi.

Cnucoxk auTepaTyphl:

E3naxos, A. JI. Dxcnieptabie cuctemsl CAIIP : yuebnoe nocobue / A. JI. E3nakoB. —

MockBa : ®OPYM : UHOPA-M, 2020. — 160 c. — (Bsicmiee oOpa3oBaHmue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr anekTpoHHbd. - URL:
https://znanium.com/catalog/product/1073066 (nara oOpamenus: 31.10.2020). —

Pexxnm octymna: mo nmoamnucke.
borpanos, E. I1. MHTENmIEKTyabHbIN aHAMU3 JAHHBIX : ITPAKTUKYM Il MaruCTPaHTOB
HanpasieHuss  09.04.03  «IIpuxnagnas uHpopMaTuka» HpoduUiab MOATOTOBKU
«MHdpopManioHHbIE CUCTEMBI U TEXHOJOTHH KOpHopaTUBHOTO ympasiueHus» / E. IL
borpanos. - Boarorpan : ®I'bOY BO Bonrorpanckuii 'AY, 2019. - 112 c. - Teker :
anektponHsbIid. - URL: https://znanium.com/catalog/product/1087885.

3aroHckuid, A. B. MH}opmannoHHBIE TEXHOJOTMU: pa3paboTKa MHGPOPMAIIMOHHBIX
Mozenel u cucreM : ydeOHoe mocobue / A. B. 3aronckuii. - MockBa : PUOP :
NH®PA-M, 2020. - 344 c. - (Breiciiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-369-
01183-6. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043096.

MaTepI/IaJ'II)HO-TCXHI/I'-IeCKOG obeclreyeHne 3aHATH:

JlaGopatopus unpopmaruku — ayna. Ne 203:

1.

o OTEWN

1 KoMIIbIOTEp MpEnoaBaTes,

12 KOMITBIOTEPOB OOYYAIOIIMXCS, MAPKEpPHAs TOCKA, TPOSKTOP
Windows 7, 68526624, Ge3 narsl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natb!.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI# oCTY1I,
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7. Matlab, 647526, 6e3 natel
8. Mathcad Education - University edition, 2996385, 14.06.2019.

Ou4Ho-3a04Has, 3204Has popMa o0y4eHuUsl.
IIpakTuyeckass padora 1. Tema 3. Kiaccupukamus ¢ TOMOIIBIO  TEPIENTPOHA.
Anmnpokcumanus GyHKINH.
3amanue.
4. W3yuutb MOAENM HEMpPOHA NEPLENTPOHA U APXUTEKTYPbl NEPLENTPOHHONW OJHOCIONHON
HEUPOHHOM CETH.
5. Cozpmath M wuCCIENOBATh MOJEIM IEPLENTPOHHBIX HEHPOHHBIX CETEd B CUCTEME
MATLAB.
6. M3yunTh BO3MOXXHOCTH aNIpOKCUMAlMM C TMOMOINBI0O HEHPOHHOW CETH MPSIMOTO
pacrnpoCcTpaHEeHUsl.

VYKa3zaHus 10 BBIIOJIHEHUIO 3aJaHUI:
3ananue 1-2.

1. IlocTpouTh HEWPOHHYIO CETh, KOTOpasi NMPOU3BOAMUT KIACCU(PHUKAILMIO HAa 3aJaHHOE
KOJIMYECTBO KJIACCOB € MOMOINBI0 (pyHKIMH newp. IIponsBecTn HavanbHYI0 WHHIAAIA3ALUIO
BECOB HEHPOHHOM CETH € MTOMOIIBIO (QYHKIIHH init.

2. Tloctpouts  oOywarolryr0o  BBIOOPKY,  KOTOpasi  IIO3BOJIIET  IMPABUIBLHO
KJaccu(uIUpoBaTh 33JaHHYIO IPOBEpOUHYyI0 BbIOOpKY. KoopaunaTel Touek oOywaromieit
BBIOOPKH JOJDKHBI OBITH TOA0OpaHBI TeOMETpHUYeCKH. /s TOro nepBoHaYaIbHO HAHECTH TOYKH
IPOBEPOUHON BBIOOPKH Ha rpaduK, OPUEHTUPOBOYHO MOCTPOUTH BOKPYT KaX10H U3 ITHUX TOUEK
HECKOJIbKO TOUYeK oOyuaromield BHIOOPKH, 3aTeM 3alucaTh KOOPJAMHATHI ITHX TOYEK B MAaCCHUB
oOyuaroiieii BbIOOpKH. Ha Kakayto U3 TOYeK NPOBEPOYHOMN BBIOOPKH JOJDKHO MPUXOIUTHCS HE
MeHee 3 ToYeK 00ydJaromeil BHIOOPKH.

3. [TokazaTe 00y4aronryr BEIOOPKY Ha Tpaduke ¢ moMOoIIs0 GyHKIUU plotpv.

4. IlpousBectu 00ydyeHHE HEHPOHHOM CETH Ha COCTABJIEHHOM oOyuwarouieil BbIOOpKE C
ucnonb3oBanueM ¢yHkuuu adapt. B mpouecce oOydyenus 15 mokasbiBaThb M3MEHEHUE JMHUI
pa30OueHus Ha KJ1acchl B HEHPOHHOM ceTu (¢ momolsio GyHKIuu plotpe).

5. MHcnone3ys OOy4eHHYI0 HEHPOHHYIO CETh, IPOMU3BECTH  KJIACCHU(PHUKAIHUIO
WH/IMBUIYAIBHOTO JUIS KaXXJIOTO BapuaHTa MPOBEPOYHOTO MHOXKECTBA, C TOMOIIBIO (YHKIUU
sim. [lockonbKy HOMep Kiacca Uil KaKIOH TOYKHM MOMKET MEHAThCS NpPU KaKIOM HOBOM
o0y4YeHHH CeTH, HOMepa KJacCOB B TAOJUIE HAaBEJCHHBI YCIOBHO. TOYKM C pa3HBIMH HOMEpaMHu
KJIaCCOB B TabiuIle MpU KiIaccu(UKaUU JOJDKHBI UMETh pa3Hble HOMepa KJIaccoB, TOUYKH C
OJIMHAKOBBIMH — ofiiHaKoBbIe. [IpuBecTu rpadguk kinaccupukanuy To4ek (C MOMOIIbI0 QYyHKIUI
plotpc, plotpv). BeiBectu pesynbrarsl pa®oThl cet Ha rpaduk. s rpaduka BO3MOXKHO
MIpUMEHEHHUE Pa3TUYHBIX IIBETOB (KomMaH bl findobj, set).

6. OGopMHUTB OTYET, COAEPIKAIINNI:

TUTYyJIBHBIN JTUCT.

3anaHue, yuuThIBas CBOM BapHaHT.

Teoperuueckue cBeieHUs.

[IpencraButh Tpaduueckoe W TaOIMYHOE MpPEACTaBICHHE OOYydYaromIero MHOXKECTBA.

[Toka3aTh UX TMHEHHYIO PAa3/1ETUMOCTb.

[TpencraButh rpaduyeckoe 1 TaOINUHOE MPECTABICHNUE IPOBEPOYHBIX TOUYEK.

e [IlpeacraBurs mnporpammy, HanucaHHyro B cpere MATLAB, wu pesynbrarsl
KJIacCU(pUKaIUU.

e [IlpeacraButh mporpammy, HamucaHHyio Oe3 mpumeHeHus ¢yHkiuii Neural Network
Toolbox, 1 pe3yabTaTsl KJIaccu(pUKaIUH.

e BrIBOABL

3amanue 3.
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Jlns 3amaHHOM (QYHKIMH MOCTPOUTH €€ TaOJIMYHbIe 3HaYEeHUs (KOJMYECTBO 3HAUCHHN

JIOJDKHO OBITH JIOCTaTOYHBIM JUISI TOTO, 4YTOOBI aNmpOKCUMHPOBAHHAS (YHKLHUS

BU3YaJIbHO COBITA/IaNa ¢ TAOIMYHBIMU 3HAYCHUSIMH).

Hcnonp3oBath HEHPOHHYIO CETh JUIA aNPOKCUMAIMM 3TUX TaONMYHBIX 3HAYEHUH U

HaXO0XJICHHS alllPOKCUMHUPOBAHHON (DYHKITUH.

BreiBectn Ha rpaduk TabMUUHBIC 3HAUCHHS (TOYKAMHU) M amNlpPOKCHUMHPOBAHHYIO

byHKIMIO (JITHUCH).

Haiitu uncnenHoe 3Ha4eHHE MOTPEIIHOCTH pe3yJbTaTa anmnpoKCUMAIlMH, BBIBECTH Ha

9KpaH.

OO0yuenue HeHPOHHOM CETH BBIIOIHATH C IIOMOUIBIO (PYHKITUH train.
WNuuButyanbHbIE 3a1aHAS.

Bapuant Bua dpyHxinmuu [TpomexyTok HAXOXKAEHHUS
peleHHs

1 (1.85-x)*cos(3.5x-0.5) xe[-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) xe[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)+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

Cnucoxk aurepaTypsl:

1. E3zpakos, A. JI. Okcneprtabie cucteMbl CAIIP : yuebnoe mocobue / A. JI. EzgakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicuiee obpa3zoBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr anekTpoHHed. - URL:
https://znanium.com/catalog/product/1073066 (nara obpamenus: 31.10.2020). — Pexum
JOCTyTa: 1O MOJIITUCKE.

2. borpanos, E. II. HTe/mIeKTyanbHbId aHAIN3 JAHHBIX : IPAKTUKYM JUIsI MaruCTPAaHTOB
HanpasieHuss  09.04.03  «llpuxkmagnas wuHopmaruka» nTpoduIb MOATOTOBKH
«MH(popMaliioHHBIE CHCTEMBI U TEXHOJIOTUU KopropaTuBHOro ympasierus» / E. II.
borganos. - Bonrorpax : ®I'bOY BO Bosrorpaackuii I'AY, 2019. - 112 c. - Teker :
anexTpoHHsbIi. - URL: https://znanium.com/catalog/product/1087885.
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3. 3aronckuii, A. B. HHpopManroHHBIE TEXHOJIOTHH: pa3paboTka HH(POPMAIMOHHBIX
MojieTiel u cucTeM : yuebHoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Boiciiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-369-01183-6.
- Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1043096.

MartepuaabHO-TEXHHUYECKOE 00CCIICUCHIE 3aHTHSI:
JlabGopaTtopust uapopmaruku — ayz. Ne 203:

1. 1 xommnbroTep nmpenojaBaTes,

12 KOMITBIOTEPOB OOYYAIOIIMXCS, MAPKEPHAs TOCKA, IPOSKTOP
Windows 7, 68526624, 6e3 natsbl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 naThl.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI# 10CTYII,

Matlab, 647526, 6e3 natel

Mathcad Education - University edition, 2996385, 14.06.2019.

©NOUTA®WN

IIpakTnyeckas padora 2. Tema 4. MHOroc/0lHbIE CHTMOU/IAJIbHBIE CETH.

3anaHus:
1. TlocTpouTh IBYXCIOMHBIE CETH.
2. IlpoBecTtu 0OyueHHe MOCTPOSHHOMN CETH Pa3IMUYHBIMU METOJIAMHU.

VYka3aHusl 110 BBIIIOJIHEHUIO 3a/laHUM:

1. ITocTpouts OBYXCIOWMHYIO ceTh s kKinaccupukanuu uucen or 0 mo 9. Kaxmoe uumcio
IIpEJCTaBIsIeTCd MaTpULel nuKcenerd pasmepom 9X7. CeTb JODKHA colepkaTh 6 HEHPOHOB B
IEPBOM CJ10€ U 9 HEHpOHOB BO BTOPOM cjoe. BbIxoasl BTOpOro ciiosi oOpa3yroT IBOMYHBII
BEKTOp, IpuueM umuciy (0 Ha BXOZAE JOJDKEH COOTBETCTBOBATh HYJIEBOM BBIXOIAHOW BEKTOp, a
yrciny 0# 1 JOJDKEH COOTBETCTBOBATH BBIXOJHOW BEKTOP C €AMHCTBEHHON HEHYJIEBOH i—H
KOMIOHEHTOH , i= 1, 2,..., 9. Cuutarh BBIXOJ HEpoHa BTOPOTO CIOSI paBHbIM 1, eciu OH
oompme, uem 0.9, wu paBubiM 0, ecnu oH MmeHbiie, ueM 0.1. IlporectupoBaTh ceTh Ha
MHO’KECTBE 3allyMJICHHBIX YHCE.

Pemutsh 3a1auy aaropuTMOM HauMCKOpEHILEro crycka.

2. O0y4uTh BYXCJIOHHYIO CeTh pacro3HaBaHMi0 cuMBoJoB A, B, C, D. Jlns o0ydeHus B3ATh
CUMBOJIbI U3 TPEX pa3HbIX MIPUDTOB.

Jliis TecTUpOBaHUS MCIIOJIb30BaTh YeTBEPThIN THI mpupTa. CHUMBOIBI CTPOUTH Ha ceTke 16 x16
nukceneil. CeTb JOHKHA COEpKaTh 8 HEMPOHOB B IIEPBOM CJI0€ U 4 BO BTOPOM.

PemuTsh 3a1auy anropuTMoM HalCKOPEHIIIETO CITyCKa.

3. Pemuts 3aauy 1 MeTo oM 00yUYeHHsI C MOMEHTOM.

4. Penth 3a7a4y 2 METOAOM OOyYEHHS C MOMEHTOM.

5. Pemmmts 3amady | uTepaniiOHHBIM ApTaH-METOJIOM.

6. Pernth 3aauy 2 uTEpallMOHHBIM ApPTaH-METOJIOM.

7. Pemutsb 3a1auy 1 Moan(UIIMPOBAHHBIM MAPTaH-METOJIOM.

8. Pemuth 3amauy 2 Moau(UIMPOBAHHBIM apTaH-METOOM.

9. Pemnts 3amaqy 1 MeTOI0M CONPSKEHHBIX I'PAJUEHTOB.

10. PemuTe 3a1auy 2 METOIOM CONPSKEHHBIX TPAJUEHTOB.

Cnucok auTepaTyphl:

1. E3zpakos, A. JI. Okcneptabie cucteMbl CAIIP : yuebnoe mocobue / A. JI. E3gakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee obpa3zoBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr : smekrtponnbii. - URL:
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https://znanium.com/catalog/product/1073066 (mata obpamenus: 31.10.2020). — Pexxum
J0CTyMa: 10 NOIUCKE.

2. bornanos, E. II. HTennekTyalbHbI aHAW3 JAHHBIX | MPAKTUKYM JIJI1 MaruCTPaHTOB
Hanpasienuss  09.04.03  «Ilpuxnagnas wuHPOpMaTHKa» NpPOoPUIL  MOATOTOBKU
«MHpopMaliOHHbIE CUCTEMbl M TEXHOJIOTMH KOpHOpaTUBHOro ympasienusi» / E. IL.
bornanos. - Boirorpan : ®I'bOY BO Bonrorpanckuit I'AY, 2019. - 112 c. - Tekcr :
anexktpounsiid. - URL: https://znanium.com/catalog/product/1087885.

3. 3aronckuii, A. B. MupopmanmoHHBIE TEXHOJOTMH: pa3paboTka HH(GOPMAIMOHHBIX
MoJIelIel U cucTeM : yueOHoe mocooue / A. B. 3aronckwii. - Mocksa : PUOP : UTHOPA-
M, 2020. - 344 c. - (Boiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-01183-6.
- Texcr : anexktpounsiid. - URL: https://znanium.com/catalog/product/1043096.

MarepuanbHO-TEXHUYECKOE 00ECTICUCHNE 3aHATHS:
Jlaboparopus nndopmaruku — aya. Ne 203:
e | KOMMbBIOTEp MPENoaaBaTes,

12 KOMITBIOTEPOB O0YUYAIOIINXCS, MAPKEpPHAs TOCKa, IPOECKTOP
Windows 7, 68526624, Ge3 natsbl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natb!.
Mozilla Firefox 52.8.1 ESR, ¢cBo6oaHbI# 10CTYII,

Matlab, 647526, 6e3 natel

Mathcad Education - University edition, 2996385, 14.06.2019.

IIpakTnyeckas padora 3. Tema 5. [IporHo3upoBaHre BPEMEHHBIX PSJIOB C UCIOJIb30BAaHUEM
HEHUPOHHBIX CETEH.

3anaHus:
1. MByuuth cnoco® mnporHo3upoBaHuss BpeMeHHBIX psjga ¢ nomoupio HC B cucreme
MATLAB.

VYka3aHus 110 BBIOJIHEHUIO 3a/1aHUMN:
1. [TocTtpouTth BpeMeHHOM psij, KOTOPHIH npeacTapiseT u3 ceda Gpynkuuto. Bun pyHkuum ykazan
B BapHaHTax 3aJaHHUs.
2. K nonyuyeHHOMY BpeMEHHOMY pAy 100aBUTH LIyM B pazmepe MakcuMyM 20% OT aMIUIUTYAbI
CUTHAJIA.
3. IlocTpouTs BBIOOPKY 1715t 0Oy4eHHs. /{151 3TOro Ha OCHOBaHUM BPEMEHHOTO pPsifia CTPOUTCS 5
psnoB ¢ 3anepxkoi ot 1 mo 5. lns mocTpoeHus psana ¢ 3ajepxkkoi 5 6epyres or 1 g0 n-5
AJIEMEHTHI BBIOOPKH, C 3aJepKKOil 4 OepyTcst oT 2 10 n-4 3JIEMEHTHI BBIOOPKH, C 3aJEPKKOM 3
O6epyrcst oT 3 10 n-3 3JIEMEHThI BBIOOPKH, C 3aJepKKOH 2 OepyTcst oT 4 10 n-2 3JI€MEHTHI
BBIOOpKH, C 3a7iepkKoil 1 OepyTcst oT 5 10 n-1 351eMeHThI BBIOOPKHU. 3/1€Ch N — JAJIMHA UCXOIHOTO
BPEMEHHOTI'O psizia.
4. TloctpouTh MpoBepoUHYIO BBIOOPKY. IlOoCKONIBKY ayiiHAa BBIOOPKH isi OOydeHUsT Ha 5
AJIEMEHTOB MEHBILIE JJINHBI UCXOIHOTO BPEMEHHOTO PAJIa, ISl IOCTPOEHUS B3SITh 3JIEMEHTHI OT 6
J10 N-TO.
5. BpeMeHnHoOI psst pa30UTh Ha 2 YaCTHU: UCIIOJIb3YIOLIUECS Ui O0yUYEHUS CETH U IS MPOBEPKH.
Pa3mepsl MaccUBOB OJKHBI OTHOCUTBLCS APYT K APYTY NPUOIU3UTENBHO Kak 3:1.
6. IlocTtpouTh HEHPOHHYIO CE€Th IJIA MPOTHO3HPOBaHUA. YHMCIO cloeB — 2. AKTUBAIMOHHAA
(GYHKLHMS MEPBOTO CJI0S — TUIEepOOTUYECKU TaHTeHC, BTOPOro — JiMHeiHas. Yucio HelpoHOB
MIEPBOrO CJIOSI B3ATh JOCTATOYHBIM JUIS YAOBJIETBOPHUTENHHOrO mporHozupoBanus (10-100),
YHCII0 HEWPOHOB BTOPOTo cinost — 1.
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7. Ilpou3BecTu 00yUeHUE CETH HA 00YyYalOleM MHOXECTBE, MPUBECTH rpaduK UCXOMTHOTO psiaa
Y CIPOTHO3UPOBAHHOTO, & TAK)KE TOTPEITHOCTH IPOTHO3UPOBAHHSI.

8. IlpomsBecTn NPOBEPKY pPaOOTBI CETH HA MPOBEPOYHOM MHOXKECTBE, MPUBECTH Tpaduk
MCXOIHOTO Psijia U CIIPOTHO3UPOBAHHOTO, a TAK)KE TIOTPEITHOCTH TPOTHO3UPOBAHMSI.

1.

B[»‘I,El, BPEMEHHOI'D pAda H JHAIIA30H €r0 H3MCHCHHA.

Bapuant | Bun dyHkumn [TpomekyTOK HAXOWKICHHA
perieHus

1 (1.85-t)*cos(3.5t-0.5) t [0,10]

2 cos(exp(t)) te[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(1)=0 t €[0,0.3),(0.3,10]

9 cos(3t-15)*t te[09.1]

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

11 (exp(-t)-exp(t))cos(t)/ t «[0,5]
(exp(t)ytexp(-t))

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

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

BapuanTel 3a1anui.

Cnucoxk aurepaTypsl:

Eznakos, A. JI. Oxcnieptable cuctembl CAIIP : yuebHoe nmocobue / A. JI. E3gakoB. —
MockBa : ®OPYM : UHOPA-M, 2020. — 160 c. — (Bsicmiee oOpa3oBaHmue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr : oamekrtponHbii. - URL:
https://znanium.com/catalog/product/1073066 (nara oOpamenus: 31.10.2020). —
Pexxnm octymna: nmo nmoamnucke.

bormanos, E. I1. MHTENmIEKTyabHbIN aHAIU3 JaHHBIX : TPAKTUKYM Il MaruCTPaHTOB
HanpasieHuss  09.04.03  «Ilpuxnagnas wuHbopMaTuka» HpoduUIb MOATOTOBKU
«H(popMallMOHHBIE CUCTEMBI M TEXHOJIOTUU KopropaTtuBHOro ymnpasienus» / E. IL
borganos. - Boarorpan : ®I'bOY BO Bonrorpanckuit 'AY, 2019. - 112 c. - Teker :
anektponHsbIi. - URL: https://znanium.com/catalog/product/1087885.

3aroHckuid, A. B. MH}opmannoHHBIE TEXHOJOTUHU: pa3paboTKa HHGPOPMAIIMOHHBIX
Mozenel u cucteM : ydeOHoe mocobue / A. B. 3aronckuii. - MockBa : PUOP :
NH®PA-M, 2020. - 344 c. - (Breiciiee oOpa3zoBanue: bakanaspuar). - ISBN 978-5-369-
01183-6. - Tekcr : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043096.

MaTepI/IaJ'II)HO-TCXHI/I'-IeCKOG obeclreyeHne 3aHATH:

JlaGopatopus unpopmaruku — ayna. Ne 203:

1.
2.

| xomMIBIOTEp NpENOIaBaTEeNs,
12 KOMITBIOTEPOB OOYUYAIOIIMXCS, MAPKEPHAs TOCKA, IPOSKTOP
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[Ipunoxenue 1

AHHOTAILIUS PABOYEH ITPOT'PAMMBI JIMCLIMIIJIMHBI

HI/ICHI/IHHI/IHa «HpI/IMeHeHI/Ie HGﬁpOKOMHBIOTepOB B HHTCIUICKTYaJIbHBIX CHCTEMax»

peanu3yercss Ha (QaxKyIbTeTe

NudopmManmoHHbIX cucTeM U 0Oe3omacHOCTH Kadeapoin

WHupopMalilnOHHBIX TEXHOJIOTHI U CUCTEM.

Ienp MUCHMIUIMHBI — NPHOOpPETeHHE 3HAHUH M IPAKTUYECKOIO OIbITa
IIPUMEHEHUsT HEHUPOKOMIIBIOTEPOB,

pa3paboTku U

B o0Oisactu

arrapaTHbIX CpCACTB peicHud

BBIYHMCIHUTCIIBHBIX 3aJa4 C IIOMOULIBIO HCprOHHBIX CeTeH.

3amaun JUCLUILINHGL:

e li3ydeHue OCHOBHBIX IIAT(HOPM MOIECITUPOBAHUS HEHPOHHBIX CETEH.

e ll3yueHue apXUTEKTyp HEUPOYUIIOB H

HCprOKOMHLIOTepOB, a TaKiKC ICPCIICKTUB

Pa3BUTHA BbIYH CIINTEIIbHOM TEXHUKHU.

e [Ipuobperenue

HaBBIKOB

HCCIIEN0BATEILCKOM paboTHI, npearnoararonen

CaMOCTOSITENIFHOE HM3yYeHHE CHEeUU(UIECKUX HEHPOCETEeBBIX TEXHOJIOTUH, IIHPOKO
HNPUMEHSIEMbIX B PAa3JIMUHBIX 00JACTAX COBPEMEHHON HAYKU M TEXHUKHU. .

I[I/ICI_II/IHJ'II/IHB. HallpaBJICHA Ha q)OpMI/IpOBaHI/IC CJICAYIOmHNX KOMIIETCHIIU:

Komnerenuus NHaukaTopbl KOMIEeTEHIM I
(Ko ¥ HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

IIK- - 1 - Coocoben | [IK-1.1 - 3HaeT cOBpeMEHHBIC METOIBl M MHCTPYMEHTAIbHBIC
OPUMEHSTh  COBPEMEHHBIE | CPEICTBA MPHUKIAIHON HMHPOPMATHUKH.

METO/IbI u|llIK-1.2 - VYmeer mNpPUMEHATh COBPEMEHHBIE METOABl U
MHCTPYMEHTAJIbHbBIE WHCTPYMEHTAJIbHBIE CPEJICTBA MPUKIATHOW HHPOPMATHKHU IS
cpeiacTBa IPUKIAJHON | aBTOMATU3allMd M HMH()OpPMATHU3AIMH PEIMICHUS TMPUKIIATHBIX
UH(OPMATUKH JUIs | 3a/1a4.

aBTOMATH3AlNH u|J/IK - 13 - Bnageer COBpeMEHHBIMH METOJaMH U

UHpOpPMATU3ALUN  PELICHUs
MPUKIIATHBIX 3a1a4
pa3IM4YHBIX  KJIACCOB M
CO3/1aHUS
UH(POPMALIMOHHBIX CHCTEM.

HHCTPYMCHTAJIbHBIMU CPCACTBAMU HpI/IKJ'IaI[HOI\/’I HH(bOpMaTHKH
JJI1 aBTOMaTU3alvuu U I/IH(l)OpMaTI/ISaHI/II/I peICHUS NPUKIIaJHBIX
3aa4 Ppas3IMYHbIX KJIIACCOB U CO3daHHUA I/IHq)OpMaI_II/IOHHBIX
CHCTCM.

K - 9 - Cuoocoben
UCIIONIb30BaTh M Pa3BUBATH

METO/IbI Hay4YHBIX
HCCIENOBAHUN U
MHCTpyMEHTapusi B 00JacTu
MIPOEKTUPOBAHUS u
yIpaBiICHUS
UH(pOPMaIMOHHBIMU

CUCTEMaMH B HpI/IKJ'Ia)IHI)IX
o0acrsx.

ITK-9.1 - 3naer oOmme TpeOOBaHUS, TMPEABIBIIEMbIE K
HAyYHBIM HCCIEIOBAaHUSM B O0JaCTH MPOEKTUPOBAHHS H
yrpaBieHus: WHPOPMAIMOHHBIMUA CHUCTEMaMU B TPHUKIIATHBIX
0071acTsIX, OCHOBaM HX IUIAHUPOBAHHMS U IPUMEHEHHUS.

ITK-9.2 - YMeeT pa3BHBaTh METO/bI HAYYHBIX UCCIIEIOBAHUN U
MHCTPYMEHTApUil ¢ y4yeToM cHenu(uKd HX MPUMEHEHHsS B
00yacTu MPOEKTHPOBAHUS M YIpPaBIEHUS HHPOPMAIMOHHBIMU

CHUCTEMaMU, rpaMOTHO MMpEACTaBJIATH PE3YJIbTAaThI
CaMOCTOATECIIbHBIX HAay4YHBIX I/ICC.]'IG)IOBaHI/Iﬁ B obnact
MMPOCKTUPOBAHUA n YHpaBJICHUA I/IH(I)OpMaLII/IOHHBIMI/I
CHCTCMaMU.

IIK -9.3 - Bnaneer HaBBIKAMH MPOBEACHUS CAMOCTOSTEIbHBIX
Hay‘-IHI)IX I/ICCJ'IG)IOBaHI/II\/'I U B 06J'IaCTI/I HpO@KTI/IpOBaHI/ISI nu
yopaBieHusT UH(OOPMAIMOHHBIMU CHCTEMaMU B TPUKIATHBIX
00nacTax.

B PE3YIbTATC OCBOCHUA NUCHTHUIIMHBI 06yan01uI/H?Ic51 JOJDKCH:
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3HaTh. MOHATHE O  HEUPOKOMIBIOTEPAX U HEUpOUHUIAX,  aApPXUTEKTYpPhI
HeﬁpOKOMHBIOTepOB, 06H_[I/I€ TpGGOBaHI/ISI, NpCABABIACMBIC K HAYYHBIM HCCICAOBAaHUAM B
00JacT MPOEKTUPOBAHUSI U YIPABICHUS MHTEIUIEKTYaIbHBIMU HH(GOPMAIIMOHHBIMU CUCTEMaMHU.

YMeTh. NPUMEHSTH COBPEMEHHBIC allapaTHble peav3allid  HEUPOKOMIBIOTEPOB U
HEHPOYMIIOB, AaHAJIM3UPOBATh JAHHBIE AN UX MOCHeAyroleld 00padOTKH C IPUMEHEHUEM
HHTCJUICKTYaJIbHBIX TEXHOJIOTHH.

Bnaners: HaBeikamMu pabOThl C MaKeTaMU MPUKIATHBIX MPOrPaMM ISl SMYJISIIHU
HEHPOHHBIX CETEH, HAaBBIKAMU IPOCKTHPOBAHUS HH()OPMAIMOHHBIX CHUCTEM, OCHOBAHHBIX Ha
HEHPOKOMIIBIOTEPAX.

[To mucuuIvHEe MpPEeAyCMOTpPEHA MPOMEXKYTOUHAsl aTTecTanus B GopMme dk3ameHa B 4
cemecTpe.

OO0m1as TpyJ0EMKOCTh OCBOCHHSI TUCLIMILIMHBI COCTABIISIET 3 3aU€THBIC €AMHUIBI.



