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1 IMosicuuTeNLHAA 3aNICKA
1.1 Ienp u 3a7a4u TUCIUTIIVHEL

Llens MUCHMITIMHBI —
pa3paboTku U

npuoOpeTeHne 3HaHUM U
IIPUMEHEHUsT HEHPOKOMIIBIOTEPOB,

BBIYMCIHUTCIIBHBIX 3aJa4 C IIOMOULIBIO HeﬁpOHHBIX CeTeH.

3amayn JUCHUTUIAHEL:

IPAaKTUYECKOTI0
anmnapaTHbIX

oOJactu
pereHus

OlbITa B
CpEICTB

e lI3ydyeHHe OCHOBHBIX IIIATHOPM MOJCIUPOBAHUS HEUPOHHBIX CETEH, apXUTEKTYp

HEUPOYUIIOB.

e ll3yueHne HEUPOKOMIIBIOTEPOB U IEPCIIEKTUB Pa3BUTHs BBIYUCIUTEIBHOW TEXHUKH.

e [IpuoOperenue

HAaBBIKOB

HCCIEeN0BaTENbCKON

paboThI, MIPEIOJIararo e

CaMOCTOATCIIbPHOC HM3YUCHHUC Cl'IeHI/I(i)I/I‘IeCKI/IX HeﬁpOCCTeBBIX TCXHOHOFHﬁ, I POKO
MMPUMCHSACMBIX B Pa3JIMYHBIX o01acTax COBpeMCHHOf/'I HAayYKH U TCXHHUKHU.

1.2 TlepeueHb MIAaHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS IO AUCIUTUIMHE, COOTHECEHHBIX C
MHAMKATOPaMH JOCTHKEHUSI KOMIIETEHLIUI:
Komnerennus NHaukaTopbl KOMIIETEHIHI Pe3yabTaTsl 00yyeHus
(KO M1 HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
IIK- - 1 - Coocoben | [IK-1.1 - 3Haer coOBpeMEHHBIC | 3Hamb: TIOHSTHE 0
IPUMEHATh  COBPEMEHHBIE | METOABI U HMHCTPYMEHTAJIBHBIE | HEHPOKOMIIBIOTEPAX u
METO/IbI U | CpeacTBa MPUKJIAJHON | Helipouunmax, aApPXUTEKTYpPHI
WHCTPYMEHTAJIbHBIE UH(POPMATUKH. HEHPOKOMIIBIOTEPOB.
cpencTaa npukinaaHon | I[71K-1.2 - VYmeer mnpumeHsarts | Yuems: [IPUMEHATD
UHPOPMATUKU JUISL | COBPEMEHHBIE METO/IbI U | COBPEMEHHBIE anmnaparHble
aBTOMAaTH3alNH U | HHCTPYMEHTAJIbHBIE  CPEICTBA | pealu3aluu
MH(OPMATH3alMU PEIIEHUS | NPUKIAAHONH MHPOPMATUKH IS | HEHPOKOMITBIOTEPOB u
MPUKIIATHBIX 3aJa4 | aBTOMaTU3alun U | HEHPOYMIIOB.
pasaMYHBIX  KJIAcCOB M | mHpOpMaTH3AIUU peleHus
CO3JaHus IPUKJIAIHBIX 3a]1a4.
MHpOPMaNMOHHBIX cucteM. | [IK - 1.3 -  Brazgeer | Bradems: HaBbIKaMu pabOTHI C
COBPEMEHHBIMM METOJaMH U | aKeTaMHU MPUKIIATHBIX
MHCTPYMEHTAJIbHBIMH IporpaMM  JUIsl  OMYJIALHAA
cpeacrsamu IIPUKJIAJHON | HEHPOHHBIX CETEM.
UHPOPMATUKU JUISL
aBTOMAaTU3alNH u
uHpOpMaTU3aLUU peleHus

MPUKIIAJHBIX 33Ja4 Pa3JInYHbIX
KJIaCCOB 51 CO3JaHus
MH(OPMALIMOHHBIX CHCTEM.

IIK - 9 - Coocoben
UCIIOJIb30BaTh M Pa3BHBAThH
METO/IBI HAYYHBIX
HUCCIEeN0BaHUN u
UHCTPYMEHTApHUs B 00JacTh
IPOCKTHPOBAHUS U
yIpaBJICHUS
MH(OPMaLlMOHHBIMU
CHUCTEMaMH B TPUKIIAJIHBIX
obnacTax.

IIK-9.1 - 3naer o6mwue | 3uams: oOuWe TpeOOBaHMS,
TpeOOBaHUsI, TPEABSBISIEMbIE K | IPEABSBISEMbIE K HAyYHBIM
Hay4YHbIM HCCJIEZIOBAaHUSIM B | HCCIEOBaHUSAM B  00JacTu
001acTH  TPOEKTUPOBAHHUS U | TPOCKTUPOBAHUS u
yIpaBJICHUS yIpaBJICHUS
WHQPOPMAIMOHHBIMHA CUCTEMaMH | HHTEJICKTYaIbHBIMA

B NPUKIAAHBIX  00nacTsx, | HHGOpMAMOHHBIMH
OCHOBaM WX IUIAHUPOBAHUS M | CHCTEMaMHU.

PUMEHEHHS.

IIK-9.2 - Ywmeer pa3BuBarh | Ymemo: aHaJIN3UPOBATh
METOIbI HAYYHBIX | JTAHHBIE JUIS UX MOCIEAYIOIEH
UCCIIEJOBaHUM U | O0pabOTKH € TNPUMEHEHUEM

WHCTPYMEHTapUil C  y4eTOM
cnenu(uKky MX TPUMEHEHHS B

HMHTEJUIEKTyaJIbHBIX
TEXHOJIOTHUHU.
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001acTH  MPOEKTUPOBAHUA U

yIIpaBJICHUS
UH(POPMALOHHBIMH
CHCTEeMaMH; IPaMOTHO
NPECTABIIATh pe3yIbTaThl
CaMOCTOSATEIILHBIX HAayYHBIX

UCCACAOBaHMN B oOiactu
MIPOCKTUPOBAHUS M YIIPABIICHUS
UH(POPMALMOHHBIMH
CHUCTEMaMH.

IIK -9.3 - Bnageer HaBbIKaMu | Brademb: HaBBIKAMU
MPOBEJICHUST CaAMOCTOSITCIIBHBIX | POCKTHPOBAHUS

HAYYHBIX HCCIICAOBAaHUN H B | HH)OPMAIHOHHBIX CHCTEM,
00JaCTH  NPOCKTHPOBAHMS W | OCHOBAHHBIX Ha
yIpaBJIeHUs HEHPOKOMITBIOTEPAX.
MH(OPMAIMOHHBIMU CUCTEMaMU
B IIPUKJIAJIHBIX 00J1ACTSX.

1.3 MecTo AUCHMILIUHBI B CTPYKType 00pa3oBaTeNbHOM MpOrpaMmbl

HucuuiuinHa «lIpumMeHeHne HEHPOKOMIIBIOTEPOB B HHTEIUIEKTYaJbHBIX CHCTEMax»
OTHOCHUTCS K BAPHATUBHOM YacTH OJI0Ka TUCIUIUIAH MO BRIOOPY y4eOHOTO IJIaHa.

HucuuruinHa «[IpuMeHeHne HEHpOKOMITBIOTEPOB B HHTEIUIEKTYaJbHBIX CHCTEMax»
UMeEeT CBOEH IeNbl0 MpUOOpEeTeHrne 3HaHUM B 00JIacTH HEHpPOHHBIX ceTel M HeHpOoCeTeBBIX
TEXHOJIOTU; N3y4eHHEe MPOrPaMMHBIX CPEJCTB JJIsl HOCTPOCHUS HEeHpoceTeH, a TakKe U3yueHHe
UX apXUTEKTYP.

B nporuecce u3ydeHuss TUCHMIUIMHBI CTYIEHTBI IPUOOPETAIOT HABBIKK IO BBIIOJIHEHUIO
MHCTAJUISINI TPOTPAMMHOTO M allapaTHOTO 00ecTieueH s Uil MOACTHPOBAHUS W TIPUMEHEHUS
UCKYCCTBEHHBIX HEWPOHHBIX CETed Ha OCHOBE COBPEMEHHBIX CHOCOOOB U  METOJUK;
NPaKTUYECKUMH HABBIKAMU IO TPHUMEHEHUIO COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB IS
INPOEKTHPOBAHUS U peaTu3allii UCKYCCTBEHHBIX HEHPOHHBIX CeTeH.

B pesynaprare ocBoeHHs AMcUMIUIMHBL  «[IpuMeHEeHHWE HEHPOKOMITBIOTEPOB B
MHTEJUIEKTYaJIbHBIX CHCTEMax» (POPMUPYIOTCS 3HAHUs, YMEHUS U BIIAJCHUS, HEOOXOAUMBIE IS
NPOXOXKICHHUS TPEATUIUIOMHON TPAKTUKA M HAMMCAaHHUS BBITYCKHON KBaTHU(PUKAIIMOHHON
paboTHI.




2  CTpykTypa IHCHHMIIHMHBI
OO6mias TpyA0EMKOCTh AUCIUIUIMHBI COCTaBISIET 3 3.€., 108 akajeMuyeckux 4yacos.

CTpyKTypa AUCHUNIMHBI 11 04HOH (opMBbI 00yUeHu st

O0beM TUCHUIUIMHEI B (DOpME KOHTAKTHOW PabOThl OOYYAIOIIMXCS C MEAarorndecKuMu
paboTHUKaMU W (WJIM) JUI[AMHU, TIPUBJICKACMBIMH K pean3anui 00pa30BaTeIbHOW MPOTrPaMMBI
Ha WHBIX YCIIOBUSX, P MPOBEICHNUN YICOHBIX 3aHSITHIA:

Cemectp . KonnuecTBo
Tun yuyeOHBIX 3aHATHN
4acoB
4 Jlexknun 14
4 [TpakTuyeckune paboThI 16
Bcero: 30

O0beM TUCIUIUIMHBI (MOJTYJIsT) B hOpPME CAMOCTOSTSIILHON pa0OThl 00YJIAFOIIHXCS

cocraBisieT 78 AKaJCMHNYCCKHX 4YaCOB.

CTpyKTypa JUCHUIIMHBI AJI51 04HO-3204HOI (popMBbI 00yUeHUsA

O0beM nucHUIUIMHBL B (hOpME KOHTAKTHOM paboThl 00y4aromUXCsl ¢ MeAaroruuecKuMH
paboOTHUKAMU U (WJIM) JIMLAMU, IPUBJIEKAEMBIMH K pealn3aliu o0pa3oBaTeIbHOW MPOrpamMMbl
Ha MHBIX YCJIOBUSIX, IIPU NIPOBEJCHUN YUeOHBIX 3aHITUM:

Cemectp . KonuyectBo
Tun y4eOHbIX 3aHATHIH
4acoB
4 Jlextum 8
4 [TpakTHyeckue paboThl 16
Bcero: 24

O6beM TuctUIIMHbL (MOyJIs) B (hOpME CAMOCTOSITEIbHON PabOoThl 00yJarOIUXCs

cocraBisieT 84 aKaIEMHUYCCKHUX YacCOB.

CTpyKTypa TUCHUIIMHBI 1/l 3204HOI (popMBbI 00yUeHUs

O0bemM TUCIUTIIUHBEI B (pOpME KOHTAKTHON paboThl 00YJarOUIUXCs C MeJarorn4eCKUMH
paboTHUKaMU U (WJIM) JTUIAMH, TPUBIEKaeMbIMH K pead3aiii 00pa30BaTeIbHONW MPOTrpamMMbl
Ha WHBIX YCJIIOBHSIX, TIPH MPOBEJICHUN YICOHBIX 3aHATHHN:

Cemectp . KonuuectBo
Tun y4eOHBIX 3aHATHN
9acoB
4 Jlexmuu 4
4 [TpakTHyeckne paboThI 8
Bcero: 12

O0beM AUCTUTUTHHBI (MOIYIS) B (POPME CaMOCTOSTEIBLHON pabOThl 00YJIAIOIITUXCS

cocrtaBisger 96 aKaJCMHUYCCKHUX YaCOB.




3 Couepma}me AUCHHUIIIMHBI «HpnMeHeHne HeﬁPOKOMHLIOTGPOB B UHTEJNJICKTYAJbHBIX

CHCTEMAX».
Ne HaumenoBanue pasjaena Coaepixanue
AUCHHUIINHBI

1. | Tema 1. ITonsTue [lonATHE O HEHPOKOMIBIOTEPAX W HEWPOUHMIIAX.
HENPOKOMIIBIOTEpaX Hudposele,  aHamorosble,  LU(PO-aHATIOIOBbIE
HEHpOUHIIax. HEWpOUMIIBI UM  HeWpokomubloTepbl.  Mcropus

HEUPOKOMIILIOTEPOB. BricTaBku
HEUPOKOMIIBIOTEPOB. Bo3HukHOBEeHME u
CTaHOBJICHHME HEHUPOKOMIIbIOTEPOB B Poccum n
3apyOexoM. [Ipumepsr HEHPOKOMIIBIOTEPOB.
TpaHCTIBIOTEPBHI.

2. | Tema 2. ApXHTEKTYpPbI ApPXUTEKTYpbl HEUPOKOMITBIOTEPOB. ApPXUTEKTypa

HEUPOKOMITBIOTEPOB. OBM  ¢on Helimana. Omiuuusi apXUTEKTYphl
HelipokomnbioTepoB. SIMD, MIMD apxutektypsl.
Hudposele,  anamorosble,  LU(PO-aHATIOTOBbIE
HeHpoKoMIbIoTepsl. [IpencraBieHus CUrHaios.

3. | Tema 3. AnnapaTtHble AmnmnapaTHble peanu3alid HEUPOKOMIIBIOTEPOB U
peanusauuu HEHPOYHIIOB. Helipounmnsl Ha [UJIMC.
HEUPOKOMIIBIOTEPOB U Apxutextypa IIJIMC. IIpoekTsl HEMpOYMIIOB Ha
HelipounnoB. Heipouurisl Ha [JIAC. TrueNorth.

ITJINC.

4. | Tema 4. IlporpammHble U [IporpammHBIe U [IPOrPaMMHO-aIIIapaTHbIE
IIPOrpaMMHO-aIIapaTHbIE peanu3zanuu  HEHUpOKoMIbIOTEPOB. (CHrHaJIbHBIE
peanu3anuu npoueccopel DSP. Apxurektypa DSP. Ilpumepst
HEHPOKOMIIBIOTEPOB peanuzanuii HelpokoMnboTEPOB HAa DSP.

5. | Tema 5. [TakeTsl NpUKIIAJAHBIX [lakeTbl HpUKIAZHBIX MNPOrpaMM IJI SMYJISILHUH
HPOrpaMM JJIsl SMYJISIUH HEHPOHHBIX cereit. Matlab Neural Network
HEWPOHHBIX CEeTeH Toolbox.  Statistica. Deductor. Neurosolution.

Neuroshell. Ipyrue nakeTs!.




4  OOpa3oBaTesibHbI€ TEXHOJIOTHH.
Ounasi, 04HO-3204HAas1, 32049HasA (popMa 00yHeHHUs.

Jdns mnpoBepeHHss y4eOHBIX 3aHATHH 1O JUCHUIUIMHE HCIIOJIB3YIOTCS Pa3UYHbIC
oOpa3oBaTenbHble TeXHOJOTMH. JIJis opraHm3anmuu y4eOHOro mpolecca MOXeT OBITh
UCIIOJIb30BAHO AICKTPOHHOE 00yUeHHE U (MJIH) IUCTAaHIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOIOTHH.

5 OueHka IIAaHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI
5.1 Cucrema olieHUBaHUS
OuHasi, 04HO-3204HAas1, 3204HasA (popMa o0y4eHHs.

®opMa KOHTPOJISI Makc. K0J1u4ecTBO 0aJJI0B
3a oxny Bcero
padorty
Texymuilt KOHTPOJIb:
- OIpoC 5 6annos 10 6annos
- BBINOJTHEHUE TTPAKTUYECKUX PadoT 10 bannos 30 6annos
- KOHTpoJIbHas paboTa B hopme 10 6annos 20 6annos

KOMIIBXOTCPHOI'O TCCTUPOBAHHA

[IpomexyTouHas aTTecTanus 40 6annos
(Oxrszamen, 4 cemecmp)
Hroro 3a cemectp (Oucyuniuny) 100 6annos

ITomy4eHHBIN COBOKYITHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAAUIIMOHHYIO IIKATy OLIEHOK U B
HIKary olleHOoK EBporieiickoii cucteMsl nepeHoca 1 HakorieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBHM € TabIULIEH:

100-6ammpHast TpamonHas mxana [kana
HIKaza ECTS
95 - 100 A
8394 OTIMYHO B

68 — 82 XOpOLIO 3aYTEHO C

56 — 67 D

50 _55 yJIOBJIETBOPUTEIHHO E

20 —49 FX
0_19 HEYIOBJIETBOPUTEIEHO HE 3a4TEHO =
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5.2 Kpurepuu BbICTaBICHUS OIICHKH 10 JUCITUTUIMHE

Banany/
HIkaJuaa
ECTS

OueHka mo
JUCHUILIMHE

KpuTtepuu onenkn pe3yibTaToB 00y4eHHs 110
AUCLHMILINHE

100-83/
AB

«OTJIIHYHOY/
«3a4TEHO
(oTmyHO)»/
«3aYTEHOY

BeictaBnsercs o0yuaromemMycs, €Cii OH IIyOO0KO U
IIPOYHO YCBOMJI TEOPETUYECKUM U IPAKTHYECKUI
MaTepHall, MOKET IPOJEMOHCTPUPOBATh 3TO Ha 3aHATHUAX
U B XOJI€ IPOMEKYTOYHON aTTECTALlUU.

OO0yuaromuiics: HICUYEPITBIBAIOIIE U JIOTHYECKUA CTPOMHO
u3NaraeT yueOHbI MaTepuall, yMeeT YBI3bIBATh TEOPHUIO C
IPaKTUKOM, CIIPABIISIETCS C PELLICHUEM 3a/1ad
npodecCHOHaIBHON HAIIPABICHHOCTH BHICOKOTO YPOBHS
CJIO’KHOCTH, NPaBUJILHO 00OCHOBBIBACT ITPUHATHIE
pelieHus.

CB000IHO OpUEHTHPYETCs B yueOHOH U
npodeccnoHaIbHOM TUTeparype.

OneHka no JUCHUILIMHE BBICTABIISAIOTCS 00ydarouemycs ¢
y4€TOM pe3yJbTaTOB TEKYIIEH U MPOMEKYTOUHON
aTTeCTalUU.

Komnerennuu, 3akpeniéHHble 3a JUCHUIUIMHON,
c(OpPMHPOBAHBI HA YPOBHE — «BBICOKHI.

82-68/

«XOpOLIO»/
«3a4TEHO
(xoporio)»/
«3a4TEHO

BricTaBnsiercs oOyyaromemycs, €Cii OH 3HaeT
TEOPETHUYECKUI U MPAKTUYECKUN MaTepHall, IPaMOTHO U 11O
CYILIECTBY U3JIaraeT €ro Ha 3aHATHUAX U B X0
MIPOMEKYTOYHON aTTECTALlNN, HE JOITYCKasl CYIIECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUJIbHO IPUMEHSET TEOPETHUUECKHE
IIOJIOXKEHUS TP PELIEHUHN TPAKTUYECKUX 3a1a4
npodeccnoHalbHOM HAaNIPaBIEHHOCTH PA3HOTO YPOBHS
CJIO’KHOCTH, BJIa/Ie€T HEOOXOJUMBIMHU IS TOT'O HaBBIKAMH
U NIpUEMaAMU.

JIOCTaTOYHO XOPOIIO OPUEHTHPYETCS B YUeOHOH U
npodeccroHalbHOI TuTEpaType.

OneHka 1o JUCHUIUIMHE BBICTABIISIOTCS 00YYatOMEMYCs C
Y4€TOM PE3YJIBTATOB TEKYIEN U TPOMEKYTOUHOM
aTTeCTalUu.

Komniereniuu, 3akpeni€Hnble 3a JUCIUTLITMHOM,
c(OpPMHPOBAHBI HA YPOBHE — «XOPOIIUIIY.

67-50/
D,E

«yIIOBJIETBOPH-
TETBHOY/
«3aYTEHO
(ynoBnerBopu-
TEJLHO)»/
«3aYTCHOY

BricTaBisiercs oOydaromemMycsi, €Cii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUN U MPAKTHUECKUI MaTepuall,
JIOTTYCKaeT OTAeNIbHbIe OMIMOKH MPH €T0 U3JI0KEHUH Ha
3aHATHUSAX U B X0JI€ TPOMEXYTOUHOM aTTeCTaI|H.
OO6yyaronuiicst UCIIBITHIBAET OINPeIETIEHHBIE 3aTPYIHEHUS
B IPUMEHEHUU TEOPETUUECKUX MOJOKEHUN PU peIIeHUN
MPAKTUYECKHX 3a/1a4 PO(HEeCCHOHAIbHONW HalpaBIEHHOCTH
CTaHIapTHOI'O YPOBHS CJIOKHOCTH, BJIAJIEET
HEOOXOAUMBIMHU JAJISl 3TOT0 0a30BBIMH HAaBbIKAMU U
IPUEMAMH.

JIeMOHCTpHUpYET TOCTATOYHBIN YPOBEHb 3HAHUS yIeOHOM
JUTEPATYPHI O JUCLUHUILIMHE.
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Banasl/ Ounenka mo Kpurtepun oneHkn pe3yabTaToB 00y4eHHs 110
Hxana AUCHUILINHE AUCHUILINHE
ECTS
OneHka no JUCHUILIMHE BBICTABIISIOTCS 00yyarolmemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIEH U IIPOMEKYTOUHON
aTTeCTalluu.
Komrniereniuu, 3aKkpeniénnpie 3a JUCUUILTMHON,
c(hOpMHUPOBAHbI HA YPOBHE — «IOCTATOYHBIN).
49-0/ «HEyIoBJIeTBOpUTE | BrIicTaBisercst o0ydarmemMycs, eCjIu OH He 3HaeT Ha
F.EX JABHOY/ 0a30BOM ypOBHE TEOPETUYECKHIA U TPAKTUIECKUI
HE 3a4TEHO MaTepua, JOMycKaeT rpyoblie OMMOKU IPU €ro

W3JI0KEHUU Ha 3aHATHUAX U B XOJI€ IPOMEKYTOUYHOU
aTTECTaLlUU.

OOyyaromuiicst HCIIBITHIBAET CEPHEIHBIE 3aTPYAHEHUSI B
IIPUMEHEHNU TEOPETUUECKUX TOJI0KEHUH NPU PELICHUH
NPaKTUYECKUX 3a/1a4 PO(PECCHOHATLHON HAIIPABICHHOCTH
CTaHapTHOI'O YPOBHS CJI0)KHOCTH, HE BJIaJIeET
HEOOXOJUMBIMU JJI TOTO HAaBbIKAMU U MpUEMaMHU.
JleMoHCTpHpYeT (pparMeHTapHble 3HaHUS y4eOHOH
JUTEPATYPBI 110 AUCLUILIMHE.

OneHka 1o JUCHUIUIMHE BBICTABIISAIOTCS 00YYaIOIEMYCs C
y4€TOM PE3YJIBTATOB TEKYIEH U IPOMEKYTOUHON
aTTECTaLlUU.

KommnereHumn Ha ypoBHE «IOCTATOYHBIIN), 3aKPEIIEHHBIE
3a AMCLUUIUIMHON, HE COPMHPOBAHBI.

5.3. OI_ICHOLIHLIC cpeacTBa (MaTepI/IaJ'IBI) JJIL TEKYHUICTO KOHTPOJIA YCIICBACMOCTH,
HpOMe)KYTO‘-IHOI\/’I aTTeCTalluu 06yqa10m1/1xc;1 IO JUCIMITIIMHE.

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 IPHUHIIUIIAM CTPOSITCSI UCKYCCTBEHHBIE HEHpPOHHBIE CETH?
e B coOTBEeTCTBUM C TPHUHIIMIIAMU OpraHU3alud U (YHKIIMOHUPOBAHUS OHMOIOTHYECKUX
HEHPOHHBIX CETEM,
e [lo mpuHIMIIaM 1 MpaBUIaM MAaTEMaTUYECKOM JIOTHUKH,
e B COOTBETCTBMM MNPHUHIMIIAMH HMCKYCCTBEHHOIO MHTEIJIEKTA W TEOPUH MPUHATHS
peLIeHM.
e Ha ocHOBE NPUHIIMIOB UMUTAITMOHHOTO MOJICIUPOBAHUS CIOKHBIX CUCTEM
® 1 MPOLIECCOB.
2. Krto u xorga npeanoxui nepByr MOJeNb HeipoHa?

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 BnepBbie MpeayokKu1 npaBuia 00y4eHHst HCKYCCTBEHHON HEWpOHHOU ceTn?

VY. Makxkanox (W. McCulloch) u V. ITutrtc (W. Pitts) B 1943 1.
J1. Xe60 (D. Hebb) B 1949 r.
@. Pozenbmnart (F. Rosenblatt) B 1957 r.

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

4. Kro u koraa pa3pabdoTas IpUHITUITEI OPTaHU3aIliy U () YHKIIMOHUPOBAHUS MTEPCENTPOHOB?
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VY. Makxkanox (W. McCulloch) u V. ITutrtc (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 korga pa3pabortas KOTHUTPOH?

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 u korma mpemnoxui HeifpoceTeBble MOAeNH, oOydaromiencst 0e3 yduTesss Ha OCHOBE
camMoopraHu3anuu?

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

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

K. ®ykymmma (K. Fukushima) B 1975 r.

7. Kro u xorna co3man aanTUBHYIO PE30HAHCHYIO TEOPHUIO U MOJIENIM HEMPOHHBIX CETEH Ha ee

OCHOBE?

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

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

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

8. Kakumu cBoiicTBamMH 001aJaf0T HCKYCCTBEHHBIC HEUPOHHBIE CETH?

oOydeHre Ha OCHOBE MPUMEPOB

U3BJICUEHUE 3HAUYUMONH MHGPOpPMALMM M  3aKOHOMEpPHOCTEH M3 H30BITOYHBIX M
3aIIYMJICHHBIX JAaHHBIX

000011IeHIE MPEBITYIIETO OMbITA

aIalITUBHOCTh K U3MEHEHUIO YCIOBUN (QYyHKIIMOHUPOBAHUS

oOyueHue Ha OCHOBE IPELEIEHTOB (IIPUMEPOB)

MIPOCTOTAa  JIMHI'BUCTHUYECKOM  WMHTEPIpPETAllMd  CTPYKTYpbl CETH M 3HAYCHUM
CHHAINITUYECKUX BECOB HEHPOHOB CETH

ObICTpast CXOJMMOCTb IIPU PELICHUH ONTUMM3AMOHHBIX 33134

MaJIo€ YHCIIO IIUKIIOB M [UTUTEIBHOCTH BPEMEHH 00yueHUs

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

3ajava KiacTepu3allMd COCTOMT B YKa3aHUU INPUHAIJIEKHOCTH BXOAHOrO o00pasa,
MIPEACTABICHHOTO BEKTOPOM IPU3HAKOB, OJHOMY WJIM HECKOJBKHUM IIPEIBAPUTEIHLHO
OIIPEIEIICHHBIM KJIaccaM.

[Ipu pemeHun 3aayMl KiacTEepU3aLUU OTCYTCTBYET oOydarolias BBIOOpKAa C METKaMH
KiaccoB. Pemenue 3agauM  KiacTepU3allMM OCHOBAaHO Ha YCTAHOBJIEHHM 110100
00pa3oB U pa3MeIeHNH OJIM3KUX 00pa30B B OJMH KJIacTep.

3ajadyeil KiIacTepU3allUU SBJIAETCS HAXOXKIEHUE PELIEHUS, KOTOpPOE YAOBIETBOPSET
CUCTEME OTpPaHMYEHUN U MAKCUMHU3HMPYET WM MUHUMHU3UPYET 1eNEeBYI0 (QYHKIUIO.
3ajadell KJIaCTEpU3ALMH SIBISETCS pacdyeT TaKoro BXOJHOTO BO3JEHCTBHUS, IIPU KOTOPOM
CUCTEMA CJIENYET 110 JKETAEMOM TPACKTOPUH, JUKTYEMOU 3TATIOHHON MOJEIBIO.

10. B yem 3akimrogaercs 3ajava armpoKCHMAIH?

3aaya anmpoKCHMAIlMM COCTOUT B YKa3aHWM NPUHAUICKHOCTH BXOXHOTO 00pasa,
MPEJCTaBICHHOTO BEKTOPOM MPU3HAKOB, OAHOMY MJIM HECKOJIBKHUM IIpPEIBAPUTEIHHO
OIIPEETICHHBIM KJIacCaM.

[Tpn pemieHnyn 3amauu anmpOKCHMANUU OTCYTCTBYET OOydYaromias BBIOOPKAa C METKaMH
KJaccoB. PemieHme 3amadM  anmpoOKCHMAalMid OCHOBAaHO HA YCTAHOBJICHHH ITOJ00US
00pa3oB U pa3MeIeHNH OJIN3KHX 00pa3oB B OJMH KJIacC anmpOKCUMAIUH.
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e 3ajayeil annmpoOKCHUMAaLUU SBISIETCS HAXO0XKJIEHUE pEIIEHUs, KOTOPOE YAOBIETBOPSET

CHCTEME OTPaHWYCHUH M MAKCHMU3HPYET WIM MUHUMH3HPYET LEJIEeBYIO (DYHKIHIO.

e [lyctp mmeercst oOyuaromasi BEIOOpKA, KOTOpasi TeHEPUPYETCS HEM3BECTHOU (DYHKITHEH.

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

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

11.

12.

13.

14.

15.

16.

17.

18.

W3 kakuX 37€MEHTOB COCTOUT (POpMATIbHBIN HEUPOH?

e U3 ymHOXUTENEH, CyMMaTopa U HETMHEHHOTO Mpeodpa3oBaTes

e 3 unHTerparopa, JMHEHHOr0 NpeoOpa3oBaTelisi U HopMalIU3aTopa

e U3 cyMMaTOpOB, YMHOXHUTENS M HEJIMHEHHBIX IIpeoOpa3oBaTeneii

e U3 cymMMaropoB, YMHOXHUTEIA U ICITUTEIIS
HazoBuTe HecyliecTBYIONYIO (PYHKIIHIO aKTUBAIIUN HEHpPOHA:

e HomunanbHas

e CurmonganpHas

e PanuanbHo-6a3ucHast

e KBagpatnuHnas
Kakas u3 akTuBalnMOHHBIX (DYHKIMN HEWpPOHA MPUHUMAET OJHO U3 JBYX albTEPHATUBHBIX
3HauYEHUN?

e Jluneiinas

e CurmonganpHas

e 3HakoBas (cUrHaTypHasi)

e PaguanbHo-6a3ucHas
Kakas u3 akTHBallMOHHBIX (DYHKIWH HEWpOHA HE UMEET OTpaHUYEHUI B 001aCTH 3HAUCHUIT?
e JluHeiHas
e (CurmouganbHas
e 3HakoBas (CUTHaTypHas)
e PanuanpHo-0a3ucHas
B Kakux HEHPOHHBIX CETAX KaXKIbl HEMPOH MEPENAECT CBOM BBIXOJAHOM CUTHAJ OCTAJIbHBIM
HelipoHam cetu?

e B NoJHOCBS3HBIX

e B MHOrociomHbIxX

e B ciouctsix

e B cnabocBs3aHHbBIX
Co ckoiabKMMH HeWpoHamMu B OKpecTHOocTH (oH HeliMana cBsA3aH Kaxabli HEWpOH
c1abOoCBI3HOM HEMPOHHOI ceTn?

e 3
o 4
e 6
e 8

Co ckonbKMMH HEWpOHaMU B OKpecTHOCTH ['ojest cBsizaH KaxAblii HEHMpPOH cnaboCBS3HOU
HEHpPOHHOU ceTn?

e 3
o 4
e 6
e 8

Co CKOJIBKUMH HEHpOHAMU B OKPECTHOCTH Mypa CBsi3aH KaKIblii HEHpOH CIabOCBSA3HOM
HNHC?

e 3

o 14

e 6
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e 8

19. K xakoMy THITy UCKYCCTBEHHBIX HEHPOHHBIX CETeH OTHOCUTCSI MHOTOCTIOWHBIN TIepCenTpoH?

e K cersim 6e3 00paTHBIX CBsI3Ei

e K cersaM ¢ 0OpaTHBIMH CBA3SIMH

e K cioucTo-IMKINYECKUM CETSIM ¢ 0OpaTHBIMU CBA3SIMHU
e K IIOJIHOCBS3HO-CIIOUCTBIM CETSIM

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

COKpaH_ICHI/IC qucja 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 qurcjia CHHAIICOB BO BXOAHOM U CKPBITBIX CJIOAX

Bonpochl nmpoMe:KyTOYHOro KOHTPOJIsA (JK3aMeH):

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

CoNoOA~WNE

[ N
whE o

[loHsATHE HEHPOKOMIIBIOTEPOB U HEHPOUUIIOB.
Apxurekrypa [TJIMC u npoexts! Helipounnos Ha [IJINC.
Apxutextypa DSP u npoekTtsl HelipounnoB Ha DSP.
Apxurexkrypa GPU u peanuzanus Heiiponssix cereit Ha GPU.
Texnonorus CUDA.
Heiiporraketsr. Matlab Neural Network Toolbox. Deductor. Neurosolution u apyrue.
MeMpucTopbl U IPOEKTHI HEHPOKOMIIBIOTEPOB HA MEMPUCTOpPax. MoJen MEMpPUCTOPOB
O6s1acTi NpUMEHEHUs! UICKYCCTBEHHBIX HEHPOHHBIX CETEH.
bruonornuecknii HelipoH. CTpyKTypa U CBOMCTBA UCKYCCTBEHHOT'O HEMpPOHA.
Pa3HOBHIHOCTH HCKYCCTBEHHBIX HEMPOHOB.
Knaccugukaius HCKyCCTBEHHBIX HEHPOHHBIX CETeH U X CBOMCTBA.
Teopema KonmoropoBa—ApHonbaa.
Pabora Xext-Hunbscena. CnenctBust u3 Teopembl KoamoropoBa—ApHoibaa—XexT-
Hunbcena.

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

14.

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

[ToctaHoBKa W BO3MOMKHBIE IYTH pEIICHUS 3aJadyd OOy4YeHHS HMCKYCCTBEHHBIX
HEHPOHHBIX CETEH.
OO0ydeHue ¢ yuuTesneM, alropuTM oOpaTHOTO PAaCIPOCTPAHEHUS OIINOKH.
OO0yuenue 6e3 yuuTens.
Hactpoiika unciia HEHPOHOB B CKPBITBIX CJIOSAX MHOTOCIOMHBIX HEUPOHHBIX CETEU B
nporiecce 00yueHus. AJTOPUTMBI COKpaieHus. KOHCTpyKTUBHBIC aJTOPUTMBI.
IlepcenTpoH.
MHOroc0iHbIN NEPCENTPOH
HeiiponHnsle ceTn paguaibHbIX 0a3UCHBIX ()YHKITHA.
BeposiTHOCTHas HEHPOHHAS CETh.
O0600111eHHO-perpecCUOHHAs HEHPOHHAS CETh.
Heliponnsie cetn KoxoneHa.
HeiipoHHble ceTH BCTPEYHOIO paclpoOCTPaHECHUS.
Hetiponnsie cetn Xondunaa.
Heiiponnsie cetn XaMMUHTa.
JIByHanpaBiieHHas: aCCOLIMAaTUBHAsS MTaMSITh.
Kackagnble HCKyCCTBEHHbBIE HEPOHHBIE CETH.
CeTun aganTUBHON PE30HAHCHOUW TEOPHH.
KOruuTpoH 1 HEOKOTHUTPOH.
[Ipencrasnenue 3agaun B HEHPOCETEBOM JIOTHYECKOM Oasmce.
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32. llpumeneranie MHC nans monenupoBaHHS CTaTUYECKHX OOBEKTOB, KiaccU(PUKaInH,
ANMpPOKCUMAITUH ()YHKITHIA.

33. I[Ipumenenne MHC nns xnacTepu3aiiiy, BPEMEHHBIX PSJIOB, JIMHEHHBIX JTUHAMUYECKHX
00BEKTOB.

34.0O0mue cBeaeHUS O COBPEMEHHBIX IIPOTPAMMHBIX  CpPEACTBAX M CHCTEMax
MOJICJINPOBAHUSl HCKYCCTBEHHBIX HEHPOHHBIX CeTe. XapaKTEPUCTUKUA COBPEMEHHBIX
MIPOTrPaMMHBIX CPEACTB U CUCTEM MOJICITUPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

6 YueOHO-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1 CrouCOK UCTOYHUKOB M JIUTEPATYPHI
Jluteparypa
OcHoBHas

1. Eznmakos, A. JI. Dxcneptabie cuctembl CAIIP : yuebHoe mocobue / A. JI. E3gakoB. —
Mocksa : ®OPYM : UHOPA-M, 2022. — 160 c. : un. — (Bsiciee obpa3oBanue). -
ISBN 978-5-8199-0398-8. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1836621

2. 3aronckuii, A. B. HHdopmannoHHBIE TEXHOIOTHUHU: pa3pabOTKa HHGOPMAIMOHHBIX
Mojenelt u cucteM : yuyebHoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-01183-6.
- Tekcr : anextponnbii. - URL: https://znanium.com/catalog/product/1043096.

3. CucremHBIC METOJIBI aHATN3a U CUHTE3a MHTEIUICKTYAIbHO-aJalITHBHOTO YIIPABICHUS :
moHorpadus / C. O. Kpamapos, FO. A. Cmupnos, C. B. Coxonos, B. H. Tapan. —
Mocksa : PUOP : UHOPA-M, 2021. — 238 ¢. — (Hayunas meicip). - ISBN 978-5-
369-01571-1. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1243846

JlomosHuTENbHAS
1. [IporpaMMHbIE TPOAYKTHI M CHCTEMbBI : MEXIYHApOJHBI HayYHO-IIPAKTUYECKHUM
xypHai. — Tseps : HUM Llentpnporpammcucrem, 2016. - Ne 2 (114). — 212 c. — ISSN
0236-235X. - Tekcr : AIIEKTPOHHBIH. - URL:

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

2. CeTH CBSI3W M CHCTEMBbI KOMMYyTaruu: YdeOHoe nocodue / [lapuaoB A.B., Pommxyrun
C.B., MensHuk B.A. - BopoHnex: 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. MeTonbl U cHCTEMBI TIPUHATHS pelieHui: YdueOHoe mocooue / loppep
I''A. - Kpacnosp.:COY, 2016. - 210 c.: ISBN 978-5-7638-3489-5. - Tekct :
anexktpounsiid. - URL: https://new.znanium.com/catalog/product/978605.

6.2 IlepedeHs pecypcoB HHGOPMAMOHHO-TEICKOMMYHHUKAIIMOHHON ceT «HTepHET.
HanonaneHas snektponHas oubnuoreka (HOB) www.rusneb.ru
ELibrary.ru Hayunas snextponHnas 6ubnmorexa 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-OUOIMOTEYHASI CHCTEMA.



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 T0CTyIa K 00pa3oBaTeIbHbIM
pecypcam».

6.3 IIpodeccuoHanbHbIe 6a3bl JAHHBIX 1 HHPOPMAMOHHO-CIIPABOYHbIE CHCTEMbI
Joctymn k mpodeccrnoHanbHbIM 0a3am naHHbIX: https:/liber.rsuh.ru/ru/bases

HubopMalinoHHbIE CIIPABOYHBIC CUCTEMBI:
1. Koncynberant [Tmtoc
2. Tapanr

7  MarepuajbHO-TEXHHYECKOE 0O0ecrieyeHne TUCHUMILIUHBI.

Jis  maTepuaibHO-TEXHMYECKOTO  obecrmeueHuss — aucuuiuimasl  «[IpumeHenue
HEHPOKOMIIBIOTEPOB B HHTEJIEKTYAJIbHBIX CUCTEMAX» HEOOXOAUMO:
Jlaboparopus undopmaruku — ayz. Ne 203:

e | KOMIIBIOTEp MpeErnoiaBaTes,
12 KOMIIBIOTEPOB O0YUAIOIIMXCS, MAPKEPHAs TOCKa, IPOECKTOP
Windows 7, 68526624, 6e3 narsbl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 natst.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI#1 10CTYII,
Matlab, 647526, 6e3 maTel
Mathcad Education - University edition, 2996385, 14.06.2019.

8 OoecneyeHue 06pa30BaTEILHOIO MPoOLECCa IJIsl JIUI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

B xone peanuzanuu JUCHUTUIMHBI UCHOIB3YHOTCS CICIYIONIUE JOTIOTHUTEIBHBIC METOJIBI
00y4eHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXYTOYHOM aTTecTallui 00yJaronuxcst B
3aBHCUMOCTH OT MX MHUBHyaIbHBIX 0COOCHHOCTEH:

® JUIsl CJICTIBIX M CIA0O0BUISAIMX: JICKIIMHA OQOPMIISIOTCS B BHJIC AJIEKTPOHHOTO JIOKYMEHTA,
JIOCTYITHOTO € MTOMOIIBIO KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM;
MUCHbMEHHBIC 3a/IaHUS BBITIOJTHIIOTCS HA KOMITBIOTEPE CO CICIUATU3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieueHreM Uin MOTYT OBITH 3aMEHEHBI YCTHBIM OTBCTOM; o0ecrieunBaeTcs WHIWBUIYAJIBbHOC
paBHOMepHOE ocBellieHne He MeHee 300 JroKe; Ui BBIOJHEHUS 3aaHus MPU HEOOXOAMMOCTH
NPEIOCTABIISACTCS YBEIMYMBAIOIIEE YCTPOHUCTBO; BOSMOYKHO TaK)KE UCIIOIb30BaHUE COOCTBEHHBIX
YBEIUYHUBAIONINX YCTPOWCTB; MHUCHMEHHbBIE 3aaHusi O(GOPMIISIOTCS YBEIHUCHHBIM IMIPUDTOM;
9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOH (opMe WM BBHINOJHSIOTCS B MUCbMEHHOU (hopme Ha
KOMITBIOTEPE.

eUId DIYXUX H CIa0OCHBIIIANMX: JIEKIUH O(GOPMIIIOTCS B BHJE DIICKTPOHHOTO
JOKYMEHTa, JIM0O TIPEJOCTaBIIACTCS 3BYKOYCHJIMBAIOIIAS —armaparypa HHIMBHIYaIbHOTO
MOJIb30BAHMUS, NMUCHMEHHBIC 3a/IaHUS BBIMOJHSIIOTCS Ha KOMIIBIOTEPE B MUCHMEHHOW (opme;
9K3aMEH U 3a4€T MPOBOASTCS B MUCbMEHHOW (hopMe Ha KOMIIBIOTEPE; BO3MOXHO MPOBEJCHHUE B
dbopMe TecTUpOBaHHSI.

® JUId JIMI C HAPYHMICHUSAMH OIIOPHO-ABUTAaTCIILHOI'O allrapara: JICKIHUN Oq)OpMHHIOTCSI B
BUJIC  OJEKTPOHHOTO  JOKYMEHTa, JIOCTY[THOTO C  [OMOIIbIO  KOMIBIOTEpa  CO
CIICUAIM3UPOBAHHBIM IIPOT'PAMMHBIM O6eCHe‘ICHI/IeM; IINCBbMCHHBIC 3aJaHUs BBIIIOJIHAKOTCA Ha
KOMITBIOTEPE CO CIEIHAIM3UPOBAHHBIM IMPOTPAMMHBIM OOECIICYCHHUEM; 3K3aMEeH U 3a4éT
IPOBOJATCS B YCTHOW (hOpME UITH BHITIOIHSIOTCS B MTUCbMEHHON (pOpME Ha KOMITBIOTEPE.

[Tpu HEOOXOMUMOCTH TIPETYCMATPUBACTCS YBEITUUCHHE BPEMECHH JIJIsI TOATOTOBKH OTBETA.
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[lponenypa  mpoBeaeHHMsS  HPOMEKYTOYHOW  arTecTaliil Uil OOy4arom[uxcs
YCTaHABIMBACTCS C Y4Y€TOM UX HMHIUBHIYaJbHBIX ICUXO(PHU3UUECKUX OCOOEHHOCTEH.
[IpomesxyTouHas arTecTanys MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHUM TPOLEAYPHl OLEHUBAHUS PE3YIbTAaTOB OOyUYEHHs IMpeayCMaTpHBaeTCs
UCIIONb30BAaHUE TEXHUYECKUX CpPEACTB, HEOOXOAMMBIX B CBSI3U C HHIUBHIYaJIbHBIMH
0COOCHHOCTSAMHU O0yYaromuxcs. DTU CPEICTBA MOTYT OBITh NMPEIOCTABICHBI YHUBEPCUTETOM,
WJIM MOTYT MCIOJIb30BaThCSI COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[IpoBeneHre mpoUEAYpbl OLIEHUBAHHUSA  PE3YIbTaroB  OOy4eHHUS  JOMyCKAaeTcsi ¢
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

ObecneunBaeTcst AOCTYN K MH(POPMALMOHHBIM M OMOIMorpaduyeckuM pecypcaMm B CETH
Wurtepuer g kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OrPaHWYCHUSIM HX
3JI0POBBS M BOCIIPUATHS UH(POpMAIIHK:

® Ul CIETBIX M CIa0OBHIAIIMX: B MeUaTHOH (opMme yBenmmdyeHHBIM mpudrom, B Gopme
JIEKTPOHHOTO JOKYMEHTa, B (popme ayanodaiina.

® /ISl TITYXUX U CJIa0OCIBIIAIINX: B Te4aTHOU (opme, B (OpMe FIMEKTPOHHOTO JOKYMEHTA.

e 111 OOY4YaIOUIMXCSl C HApYHICHUSMHU OIOPHO-IABHTATEIBLHOTO armapara: B IEeYaTHOW
dbopme, B popme 3IEKTPOHHOTO TOKYMEHTa, B (hopme aynuodaiina.

VY4eOHble ayAUTOpUH IS BCEX BUAOB KOHTAKTHOM M CaMOCTOSITENbHOM paboThl, HAydHAas
OnbIMoTeKa W WHBIC TTOMEIICHHS JJIi OOy4YeHHS OCHAIICHBI CICNHAIbHBIM 000pyJIOBaHUEM U
yu4eOHBIMU MECTaMH C TEXHHUYECKUMHU CPEICTBAMU O0yUEHUS:

® ISl CJICTIBIX M CJIA00BUIAIINX: YCTPOMCTBOM JIJIi CKAHMUPOBAHMS M YTCHHUS C KamMepou
SARA CE; muctineem bpaiins PAC Mate 20; npuatepom bpaiinsg EmBraille ViewPlus;

® ISl TIIYXUX M CJIa0OCHBIIIAIINX: aBTOMAaTU3UPOBAHHBIM pabOYUM MECTOM JIJIsl JIHOJIEH ¢
HapYIICHUEM CIIyXa U CIa0O0CIbIIIANINX; aKYCTHYECKHI YCHIIUTENb U KOJOHKH;

JUIsT OOY4YarOIMIMXCSl ¢ HAPYIICHUSIMH OIOPHO-JBUTATEIBHOTO armapara: MepeBUKHBIMH,

perynupyeMbIMi  dproHomMudeckumu maptamMu CH-1; KOMIBIOTEpHOW TEXHUKON CO

CIeIUaTBLHBIM IPOTrPAMMHBIM 00ECTICUEHHEM.

9 Mertoauueckne MaTepHAJIbI
9.1 TIliaHbl NPAKTHYECKUX 3AHATHIA.
Ounasn gopma o0yueHus.
I[pakTuyeckas padora 1. Tema 3. Kiaccupukanmmss ¢ TIOMOIIBIO MEPIENTPOHA.
Annpokcumanus GyHKIUH.
3amanue.
1. U3yuuts MOAenHM HEHpOHa MEPUENTPOHA M APXUTEKTYPhl MEPLUENTPOHHON OTHOCIONHON
HEHPOHHOMU CETH.
2. Co3maTh W HCCIEIOBAaTh MOJEIM NEpPUENTPOHHBIX HEHPOHHBIX CETel B cucTeMe
MATLAB.
3. M3yunTh BO3MOXKHOCTH aIllIPOKCUMAIIMM C IOMOINBIO HEHPOHHOW CeTH MpPSIMOro
pacnpocTpaHEHUsI.

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

1. IMocTpouTh HEHPOHHYIO C€Th, KOTOpas MPOU3BOIUT KiIacCU(UKAIMIO Ha 3aJaHHOE
KOJINYECTBO KJIACCOB C MOMOINBI0 (GyHKIMH newp. [IponsBecT HayalnbHYI0 MHUIHAAIU3ALUIO
BECOB HEHPOHHOM CETH € TTOMOIIBIO (YHKIINH init.

2.  Iloctpouts  oOydaroulyl0  BBIOOPKY,  KOTOpasi  IO3BOJIICT  MPAaBUIBHO
KJaccupuIpoBaTh 3aJaHHYI0 TPOBEPOYHYI0 BBIOOPKY. KoopamHaTel Todek oOydwaromiei
BBIOOPKH JOJKHBI OBITH TOAOOpAaHBI TEOMETPHUECKH. [ 3TOr0 nepBoHavaIbHO HAHECTH TOUKU
MIPOBEPOYHON BHIOOPKH Ha TpaduK, OPUEHTUPOBOYHO MOCTPOUTH BOKPYT KAXKIOW U3 ITUX TOUYEK
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HECKOJIbKO TOYeK oOydarouieil BhIOOpKH, 3aT€M 3alucaTh KOOPAWHATHI ATHX TOUYEK B MacCHB
oOyuaromieii BBIOOpKH. Ha Kakyto U3 TOYEK MPOBEPOYHON BBIOOPKH JOJDKHO MPUXOAUTHCS HE
MeHee 3 Touek 00yJaroiiel BHIOOPKH.

3. IToka3zaTe o0Oyuarolyr BEIOOPKY Ha rpaduke ¢ momoiisio GyHkimu plotpv.

4. TlpousBectn OOyueHHWE HEUPOHHOM CETHM Ha COCTABJICHHOW 0OydJaromieil BBIOOPKE C
ucnonp3oBanneM (Qynknuu adapt. B mporecce oOyuenuss 15 moka3piBaTh M3MEHEHUE JHMHUN
pa3OMeHHsI Ha KJIacChl B HEUPOHHOM ceT (¢ moMoIbio GyHKIUHU plotpce).

5. Hcnome3ys 0Oy4YeHHYIO HEHPOHHYIO CETh, MPOM3BECTH  KJIACCU(DUKAIIIO
WHAUBUAYAILHOTO JJI KaXJOT0 BapuUaHTa IMPOBEPOYHOIO0 MHOXKECTBA, C MOMOUIbIO (QYHKIUU
sim. IlockonpKy HOMeEp Kiacca Ui KaKIOW TOYKM MOMKET MEHATHCS NpPU KaKIOM HOBOM
0o0y4eHUHU CeTH, HOMepa KIIACCOB B Ta0JMIle HABEACHBI YCIOBHO. TOUYKM C pa3HBIMU HOMEpaMH
KJIACCOB B TaOnuIle MpU KiacCU(UKALWU JODKHBI UMETh Pa3Hble HOMEpa KIACCOB, TOYKU C
OJIMHAKOBBIMH — ofHaKoBbIe. [IpuBecTu rpaduk kinaccudukanuu To4ek (C TOMOIIbI0 (QYHKIUH
plotpe, plotpv). BeiBectn pe3ynbTaTel paboThl cetn Ha Tpaduk. Jusg rpadmka BO3MOXKHO
MPUMEHEHHE Pa3INYHBIX 1IBETOB (KomaH bl findobj, set).

6. OpopMuUTBb OTUET, COACPIKAIITUI:

TUTyJIBHBIN JUCT.

3ananue, y9uThIBasi CBOM BapuaHT.

TeopeTnueckue CBEACHHUS.

[IpencraButh rpaduyeckoe M TaOIMYHOE NPEICTABICHHE OOYYArOIIEro MHOMXKECTBA.

IToka3aTp UX JIMHEHHYIO Pa3E€IUMOCTb.

[IpencraButh rpaduyeckoe u TaOIMIHOE MPEACTABICHUE TIPOBEPOYHBIX TOUYEK.

e [IlpeacraButrh mnporpammy, HamnucanHyro B cpere MATLAB, u pesynbrarsl
KIIacCHU(pUKaIUH.

e [IlpeacraButh mporpammy, HamucaHHyro Oe3 mpumeHeHus ¢yHkuuii Neural Network
Toolbox, u pe3ynbTarhl KiacCuUKaAIUU.

e Brmons.

3ananue 3.

1. [ng 3anaHHON (YHKIMM MOCTPOUTH €€ TaOJWYHbIE 3HAYEHMs! (KOJIMYECTBO 3HAUECHUN
JIOJDKHO OBITh JIOCTaTOYHBIM JUIsL TOTO, YTOOBI anMpOKCUMHUpPOBaHHAs (GYHKIUS
BU3yaJIbHO COBMAJasia ¢ TAOIMYHBIMU 3HAYCHUSIMHU ).

2. Hcnonb3oBaTh HEHPOHHYIO CETh Ul aNIPOKCUMAIMM 3TUX TaOJIMYHBIX 3HAUYEHUH U
HAXO0X/ICHUS allllPOKCUMUPOBAHHON (YHKITHH.

3. BoiBectn Ha rpaduk TabiuM4HbIE 3HAUYEHUS (TOYKAMHU) M aANNPOKCHMUPOBAHHYIO
byHKIUIO (JIMHUEH).

4. HaiiTu yncIeHHOE 3HaYEHHE TOTPEIIHOCTU pe3ysibTaTa allpOKCHUMAIluH, BEIBECTH Ha
JKpaH.

5. OOyueHue HEHPOHHOMN CETH BBIMOIHATH C IOMOIIBIO (GYHKIMH train.

NunuBuyanbHbIE 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

Cnucok nureparypsl:

1. E3pakos, A. JI. Okcneptabie cuctembl CAIIP : yyeGHOe mocobue / A. JI. E3nakoB. —
MockBa : ®OPYM : UH®DPA-M, 2020. — 160 c¢. — (Bricmee obOpa3oBanue:
bakanaspuar). - ISBN 978-5-8199-0886-0. - Tekct nnekTpoHHbId. - URL:
https://znanium.com/catalog/product/1073066 (mata obpamenus: 31.10.2020). — Pexxum
JOCTyTA: 110 TOJIHUCKE.

2. borpanos, E. II. HTEIEKTyanbHBIA aHAIW3 AAHHBIX : MPAKTUKYM JUISI MaruCTPaHTOB
Hanpasienuss  09.04.03  «[Ipuxiagnas wuHQOpMaTHKa» NpodUiIb  MOATOTOBKU
«HpopManMOHHBIE CHUCTEMBI M TEXHOJIOTMHM KopropaTuBHOro ympasinenus» / E. IL
bornanos. - Boarorpan : ®I'6OY BO Bonrorpaackuit 'AY, 2019. - 112 c. - Teker :
anexktpounsiid. - URL: https://znanium.com/catalog/product/1087885.

3. 3aroHckuii, A. B. HHpopmanMoHHBIE TEXHOJOTMU: pa3paboTKa HH(POPMAIMOHHBIX
MojIeNiel U cucTeM : yueOHoe mocooue / A. B. 3aronckwuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Bsicmee oOpa3oBanue: bakanaspuat). - ISBN 978-5-369-01183-6.
- Tekcr : anexrponnsit. - URL: https://znanium.com/catalog/product/1043096.

MarepuanbHO-TEXHHUUECKOE 0OECTIEUeHNE 3aHATHS:
JlaGoparopus unpopmaruku — ayna. Ne 203:
1. 1 xommbroTep nmpenogaBaTens,

2. 12 KoMIBIOTEpOB 00yUAIONINXCs, MapKepHasi JOCKA, TPOEKTOP
3. Windows 7, 68526624, 6e3 natbl.
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Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 naThi.
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 CUTMOUJAJIBHBIE CETH.

3ananus:
1. TlocTpouTh ABYXCIOWHBIC CETH.
2. TlpoBectr 00y4YeHHE MOCTPOCHHON CETH Pa3IMYHBIMUA METOJIAMHU.

VYka3aHus 10 BBINOJHEHUIO 3aJaHUM:

1. [MocTpouth ABYXCHOWHYIO ceTh A kiaccupukamuu yucen or 0 mo 9. Kaxmoe umcino
MpEACTABISIETCS. MaTpullel nukceneit pazmepom 9X7. CeThb nomKHa coaepkaTh 6 HEHPOHOB B
NEepBOM cjioe U 9 HEHpOHOB BO BTOPOM cjoe. BbIXoabl BTOPOro ciiosi oOpa3yroT ITBOUYHBIN
BekTOp, mpuueM uuciy 0 Ha BXOJ€ JOJKEH COOTBETCTBOBATH HYJIEBOW BBIXOJHOW BEKTOD, a
yrcny 0# 1 JIOJDKEH COOTBETCTBOBATH BBIXOJHOW BEKTOP C €IUHCTBEHHOW HEHYNEBOW 1—H
KOMIIOHEHTOH , 1= 1, 2,..., 9. CuuTarh BBIXOJ HEHpOHA BTOPOTO CIIOSI PaBHBIM 1, eciii OH
oompmie, yem 0.9, wu paBapiM 0, ecnium oH Menbmie, yem 0.1. IIporecTupoBarh cerb Ha
MHOKECTBE 3alIyYMJICHHBIX YHCEIL.

Pemuth 3a1auy anropuTMOM HaMCKOPEHILEro crycka.

2. OOy4uTh ABYXCJIOWHYIO CETh pacmo3HaBaHuio cumMBoiioB A, B, C, D. Jlns oOydeHust B3sTh
CUMBOJIBI U3 TPEX Pa3HbIX MIPU(TOB.

Jl5ist TeCTUPOBaHUS MCIIOJIb30BaTh YeTBEPTHIA THN mpHudTa. CUMBOIBI CTPOUTH Ha ceTke 16 xX16
nukcesneil. CeTb JOMKHA collepkaTh 8 HEHpPOHOB B MEPBOM cJI0€ U 4 BO BTOPOM.

Pemuts 3a1auy alropuTMOM HauCKOPEUIIIETO CITyCKa.

3. Pemuth 3aaqy 1 MeTo/10M 00y4YEeHHS] C MOMEHTOM.

4. Pewnth 3a7a4y 2 METOJOM OOY4E€HHS C MOMEHTOM.

5. Pemnth 3amauy 1 utepalimoOHHBIM MAPTAH-METO/IOM.

6. Peruth 3aauy 2 uTEpallMOHHBIM MTAPTAH-METOJIOM.

7. Peruth 3amaqy 1 MoaudUIMpOBaAaHHBIM MApTaH-METOOM.

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

9. Penth 3amauy 1 MeTOAOM CONPSIKEHHBIX T'PATUEHTOB.

10. PemuTse 3a1auy 2 METOJIOM CONPSKEHHBIX TPAJUEHTOB.

Cnucok nurepaTypsl:

1. E3zpakos, A. JI. Okcneprtabie cucteMbl CAIIP : yuebnoe mocobue / A. JI. EzgakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee obpa3zoBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr : asmekrtponnbii. - URL:
https://znanium.com/catalog/product/1073066 (aata oopamenns: 31.10.2020). — Pexxum
JOCTYTA: 10 MOIUCKE.

2. borpanos, E. II. MHTe/uIeKTyanbHbIN aHAIU3 AAHHBIX : IPAKTUKYM Ul MaruCTPaHTOB
HanpasieHuss  09.04.03  «IpuxnagHas wuHopmaruka» npoduIb MOATOTOBKH
«H(pOpMaIIMOHHBIE CHCTEMBl U TEXHOJIOTUH KopropaTuBHOro ympasneHus» / E. II.
borpanos. - Bonrorpag : ®I'6OY BO Boarorpanckuii 'AY, 2019. - 112 c. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1087885.

3. 3aronckuii, A. B. HHbopmamroHHBIE TEXHOJOTHH: pa3paboTKa HHGOPMAIIMOHHBIX
MojieTiel u cucteM : yuyebHoe nocodue / A. B. 3arorckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Breicmiee obpa3oBanue: bakamnaBpuar). - ISBN 978-5-369-01183-6.
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- Texcrt : anexktpounsiii. - URL: https://znanium.com/catalog/product/1043096.

MarepuanbHO-TEXHUYECKOE 00ECTICUCHNE 3aHATHS:
Jlaboparopus undopmaruku — ayn. Ne 203:

o | KOMIIBIOTCP IpCrIoAaBaTelid,

e 12 KOMIBIOTEPOB OOYYAIOIITUXCSI, MAPKEPHASI IOCKA, TPOCKTOP
e Windows 7, 68526624, 6e3 natsl.

e Microsoft office 2010 Pro, 49420326, 08.12.2011.

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

e Mozilla Firefox 52.8.1 ESR, ¢cBo6OAHBI# 10CTYII,

e Matlab, 647526, Ge3 natel

e Mathcad Education - University edition, 2996385, 14.06.2019.

IIpakTnyeckas padora 3. Tema 5. [IporHo3upoBaHue BPEMEHHBIX PSIOB C UCIOJIb30BAaHUEM
HEUPOHHBIX CETEH.

3aganus.

1. Msyunts cnoco® mNporHo3upoBaHuss BpeMeHHBIX psaa ¢ nomoupo HC B cucreme
MATLAB.

VYka3aHus 110 BBIOJIHEHUIO 3a/1aHUN:
1. ITocTpouTh BpeMEHHOM s, KOTOPBIH MpeacTaBisieT u3 ceds pynkumoo. Bua pyHkmm ykazan
B BapHaHTax 3aJaHMsl.
2. K nonyyeHHOMY BpEeMEHHOMY Py 100aBUTH IIyM B pazmepe MakcumMyMm 20% OT aMILTUTY bl
CUTHAJIA.
3. IloctpouTs BBIOOPKY [U1sl 00y4eHus. J[s 3TOro Ha OCHOBaHMM BPEMEHHOTO Psiia CTPOUTCS D
psnoB ¢ 3anepxkoi or 1 mo 5. lns mocTpoeHus psana ¢ 3ajepxkkoi 5 6epyrcs ot 1 g0 n-5
AJIEMEHTHI BBIOOPKH, C 3a7iepKKoil 4 OepyTcst oT 2 10 n-4 3JeMEHThl BBIOOPKH, C 3a7epKKOH 3
O6epyrcst oT 3 10 n-3 3JI€MEHTHI BBIOOPKH, C 3aJ€p)KKOM 2 Oepyrcst oT 4 10 n-2 3JIEMEHTHI
BBIOOPKH, C 3a7iepkKoil 1 6epyTcst oT 5 10 n-1 35eMeHThl BHIOOPKH. 3/1€Ch N — JIJTMHA UCXOJIHOTO
BPEMEHHOTI'O psizia.
4. TloctpouTh HpoBEepOuYHYIO BBIOOPKY. IlockonbKy muiMHAa BBIOOPKM i OOy4deHHMs Ha 5
AJIEMEHTOB MEHBIIE JJINHBI HCXOJIHOTO BPEMEHHOTO PAJIa, ISl HOCTPOEHHUS B3SITh DJIEMEHTHI OT 6
JI0 N-TO.
5. BpemeHHO psif pa3OUTh HA 2 4aCcTH: UCTIONB3YIOLIMECS Ul 00YUYEeHUS CETH U JUIsl IPOBEPKHU.
Pa3meprl MaccuBOB OKHBI OTHOCUTBCA APYT K APYTY IpUOIU3UTENbHO Kak 3:1.
6. IlocTpouTe HEMPOHHYIO CETh ISl MPOTHO3UpOBaHMA. Uucino cioeB — 2. AKTUBallMOHHAs
(GYHKIUS MEpPBOTO CJIOS — FUNEpOOTNYECKUil TaHT€HC, BTOPOro — JuHeiHas. Yucio HelpoHOB
NIEPBOTO CJIOSl B3ATh JOCTATOYHBIM JUIS YAOBJIETBOPHUTENBHOrO mporHozupoBanus (10-100),
YHUCJIO HEMPOHOB BTOPOToO ciios — 1.
7. IlpousBectu 0OydyeHHE CeTH Ha 0OydarolleM MHOXECTBE, IPUBECTH TpapuK UCXOAHOTO psija
U CIPOTHO3WPOBAHHOTIO, a TAKXKE€ MOrPELUTHOCTH IPOrHO3UPOBAHHS.
8. Ilpom3BecTn mNpoOBEpKYy pabOThl CETH Ha MNPOBEPOYHOM MHOXKECTBE, MPUBECTH Tpaduk
MCXOJHOIO Psiia U CIPOTHO3UPOBAHHOTIO, a TAK)KE IOTPEIIHOCTH ITPOrHO3UPOBAHMSL.
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1.

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

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]

BapuanTe! 3a1anui.

Cnucok nureparypsl:

Eznakos, A. JI. Oxcnieptable cuctembl CAIIP : yuebHOe nocodue / A. JI. E3gakoB. —
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 (mata o6pamenus: 31.10.2020). —
Pexxum noctymna: mo noamnucke.

borpanos, E. 1. HTEMEKTyaIbHBIN aHANU3 JAHHBIX : IPAKTUKYM JJIsI MaruCTPaHTOB
HanpasieHuss  09.04.03  «llpuxiagHas wuHpopMaTuka» nOpoduiIb MOATOTOBKU
«H(pOopMalIMOHHBIE CUCTEMBI M TEXHOJOTUU KopropaTuBHOro ynpasienus» / E. II.
borpanos. - Boarorpan : ®I'bOY BO Bosrorpanckmii 'AY, 2019. - 112 c. - Texker :
anexTpoHHbIi. - URL: https://znanium.com/catalog/product/1087885.

3aronckui, A. B. WH}opmanmoHnHble TexHOJIOTHU: pa3paboTka HWHGOPMAIMOHHBIX
Mojiesiell M cucteM @ yueObHoe mocobue / A. B. 3aronckuii. - MockBa : PUOP :
NH®PA-M, 2020. - 344 c. - (Beicmiee oOpa3zoBanue: bakanaspuar). - ISBN 978-5-369-
01183-6. - Tekcr : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043096.

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

JlaGopatopus unpopmaruku — aya. Ne 203:

1.

SEGIFARN

1 xoMIprOTEp IpEnoAaBaTes,

12 xoMIIBIOTEPOB 00YYAOIINUXCS, MAPKEPHAs TOCKa, IIPOSKTOP
Windows 7, 68526624, 6e3 natsl.

Microsoft office 2010 Pro, 49420326, 08.12.2011.

Microsoft Visual Professional 2019, 63202190, 6e3 natb!.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI#1 q0CTYII,
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7. Matlab, 647526, 6e3 natel
8. Mathcad Education - University edition, 2996385, 14.06.20109.

Ou4Ho-3a04Has, 3204HasA Gpopma 00yueHus.
IIpakTuyeckass padora 1. Tema 3. Kiaccudpukamus ¢ TOMOIIBIO — TEPIEHTPOHA.
Anmnpokcumanus GyHKINH.
3amanue.
4. W3y4uutb MOJENM HEWPOHA NMEPLENTPOHA U APXUTEKTYPHI MEPLUENTPOHHONW OJIHOCIONHON
HEUPOHHOMU CETH.
5. Cozpath M wuccieqoBaThb MOJEIM IEPLENTPOHHBIX HEHPOHHBIX CETEH B CUCTEME
MATLAB.
6. M3y4nTh BO3MOXXHOCTH aNIpOKCHUMAlMd C MOMOINBI0O HEHPOHHOW CETH MPSIMOTO
pacrnpoCcTpaHEHHUsl.

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

1. IlocTpouTh HEWPOHHYIO CETh, KOTOpas MPOU3BOAUT KJIACCH(PUKAIMIO Ha 3a/laHHOE
KOJIMYECTBO KJIACCOB € MOMOIIBI0 (pyHKIME newp. [IponsBecTn HavyalbHYI0 HMHULUAINA3ALUIO
BECOB HEMPOHHOMN CETH C MOMOIIbIO (YHKIUH init.

2. Iloctpouts  oOywarolryr0o  BBIOOPKY,  KOTOpasi  IO3BOJISIET  IMPABUIBHO
KJaccu(uIUpoBaTh 33JaHHYI0 MPOBEpOUHYI0 BbIOOpKY. KoopaumHaTel Touek oOyuaromien
BBIOOPKH JOJDKHBI OBITH TOA0OpaHBI TeOMETpHUYeCKH. /s 3TOro nepBoOHaYaaIbHO HAHECTH TOYKH
IPOBEPOUHON BBIOOPKH Ha rpaduK, OPUEHTUPOBOYHO MOCTPOUTH BOKPYT KaX10H U3 ITHX TOUYEK
HECKOJIPKO TOUYeK oOyuaromield BHIOOpDKHM, 3aTeM 3amucaTh KOOPAMHATHI ATHX TOYEK B MAacCCHUB
oOyuaroreit BBIOOpKH. Ha Kakayro U3 TOYeK MPOBEPOYHON BBIOOPKH JOJDKHO MPHUXOIUTHCS HE
MeHee 3 Touek oOyuaronieil BBIOOPKH.

3. Iloka3are 00y4aromyto BHIOOPKY Ha rpaduke ¢ MOMOIIbI0 GyHKIMH plotpy.

4. TlpousBectu oOyueHHE HEHUPOHHON CETHM Ha COCTABJIEHHON 0OydJarolied BBHIOOpPKE C
ucnonb3oBanueM ¢ynkuuu adapt. B mpouecce oOydenus 15 mokasbiBaThb U3MEHEHHE JIMHUMN
pa30OueHus Ha KJ1acchl B HEHPOHHOM ceTu (¢ momolsio GyHkuu plotpe).

5. MHcnone3ys O0Oy4eHHYIO HEHpOHHYIO CETh, IPOMU3BECTH  KJIACCHU(PHUKAIHIO
WH/IMBUIYAILHOTO JUIS KaXXJAOTO BapuaHTa MPOBEPOYHOTO MHOXKECTBA, C MOMOINBIO (DYHKIIHU
sim. [lockonbKy HOMep Kiacca Uil KaKIOH TOYKHM MOMKET MEHAThCS NpPU KaKIOM HOBOM
0o0y4YeHHH CeTH, HOMepa KJIacCOB B TAOJHUIIC HABEJACHBI YCIOBHO. TOYKM C pa3HBIMH HOMEpaMH
KJIacCOB B TabiuIle Mpu KiIaccU(UKALUU JODKHBI UMETh Pa3Hble HOMEpa KJIACCOB, TOUKU C
OJIMHAaKOBBIMH — ofHaKoBble. [IpuBecTu rpadguk kinaccupukanuu To4eK (C TOMOIIbI0 QYHKIUI
plotpc, plotpv). BeiBectu pesynbTartel paboThl cetT Ha rpaduk. s rpaduka BO3MOXKHO
MIpUMEHEHNE Pa3TUYHBIX IIBETOB (KomMaHAs! findobj, set).

6. OPOopMHUTE OTYET, COACPIKAIINMA:

THUTYJIBHBIN JUCT.

3anaHue, yUYuThIBas CBOM BapHaHT.

TeopeTnyeckue cBeIeHUS.

[MpencraButh Tpaduueckoe W TAOIMYHOE MpPEACTaBICHHE OOYYaIOMIer0 MHOMKECTBA.

[Toka3aTh UX TMHEHHYIO Pa3/1E€IUMOCTb.

[TpencraButh rpaduyeckoe u TaOIUUHOE MPEICTABICHUE IPOBEPOYHBIX TOUEK.

e [IlpeacraButrs mnporpammy, HamucaHHyro B cpere MATLAB, u pe3ynbrarsl
KJIacCU(PUKAIIAH.

e [IpencraButh mporpammy, HamucaHHylo Oe3 mpumeneHus (ynkmuii Neural Network
Toolbox, u pe3ynbTaThl KIaccu(pUKAIUH.

e BrLIBOABL

3amaunue 3.
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Jnst 3amanHoli YHKIMM TTOCTPOUTH €€ TaOJWYHBbIC 3HAYCHHS (KOJIMYECTBO 3HAYCHUMA

JIOJDKHO OBITh JIOCTaTOYHBIM JUISI TOTO, 4YTOOBI anmpOKCUMHPOBAHHAS (YHKIUS

BU3YyaJIbHO COBIA/IaNIa C TAOIMYHBIMU 3HAYCHUSIMH).

Hcnonp3oBath HEHPOHHYIO CETh JUIA aNMIPOKCUMAIMM 3TUX TaONMYHBIX 3HAYEHUH U

HaXO0X/ICHHS alllpPOKCHMUPOBAHHON (DYHKIIHH.

BroiBectn Ha rpaduk TaObMUMUHBIC 3HAUCHHs (TOYKAMH) M aNlpPOKCHUMHPOBAHHYIO

GyHKIUIO (JIMHUCH).

HaiitTu yncnenHoe 3Ha4eHHE MOTPEIIHOCTH pe3ybTaTa anmnpoKCUMAIMH, BBIBECTH Ha

9KpaH.

OO0yuenue HEHPOHHOM CETH BBIIOIHSITDH C IIOMOUIBIO (PYHKIUH train.
WNuuButyanbHbIE 3aJaHAS.

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

Cnucok nurepaTypsl:

1. Ezpaxos, A. JI. Okcneptabie cucteMbl CAIIP : yueOnoe mocobue / A. JI. EzmakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee oOpa3oBaHue:
bakamaBpuar). - ISBN 978-5-8199-0886-0. - Tekcr anekTponHed. - URL:
https://znanium.com/catalog/product/1073066 (aata oopamenus: 31.10.2020). — Pexxum
JOCTyMA: 110 MOJIUCKE.

2. borpanos, E. II. MHTe/uIeKTyanbHbI aHAIU3 AAHHBIX : MPAKTUKYM JUIsI MaruCTPaHTOB
HanpaBnenus 09.04.03  «lIpukimagnas wuHpOpMaTHKa» TNPOPUIL  TOATOTOBKH
«H(pOpMaIIMOHHBIE CHCTEMBl U TEXHOJIOTUH KopropaTuBHOro ympasneHus» / E. II.
borpanos. - Bonrorpag : ®I'6OY BO Boarorpanckuii 'AY, 2019. - 112 c. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1087885.
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3. 3aronckuii, A. B. HHbopManroHHBIE TEXHOJOTHH: pa3paboTKa HHGOPMAIIMOHHBIX
MojieTiel u cucteM : ydyebHoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UHOPA-
M, 2020. - 344 c. - (Boicuiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-369-01183-6.
- Tekcr : anexrponnsii. - URL: https://znanium.com/catalog/product/1043096.

MartepuanbHO-TEXHHUYECKOE 00CCIICUCHIE 3aHsTHSI:
Jlabopatopust uapopmaruku — ayza. Ne 203:

1. 1 xommbloTEp MpenojaBaTes,

12 xoMIIBIOTEPOB 00YJAFOIIUXCS, MAPKEPHAs TI0CKA, IIPOSKTOP
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#1 10CTYII,

Matlab, 647526, 6e3 natel

Mathcad Education - University edition, 2996385, 14.06.2019.

©NO OIS WD

IIpakTnyeckas padora 2. Tema 4. MHOroci0lHbIE CHTMOU/IAJIbHBIE CETH.

3agaHus:
1. TlocTpouTh IBYXCIOWHBIE CETH.
2. IlpoBectu 0OyueHHe MOCTPOSHHOM CETH Pa3IMUYHBIMU METOJIAMH.

Yka3aHus 10 BBINOJIHEHUIO 3aaHNMN:

1. [ocTpouth nByxcnoiHyro ceTh id kiaccupukanuu yucena or 0 mo 9. Kaxnoe uucno
IIpeJCTaBIsIeTCd MaTpULel nukcenerd pasmepom 9X7. CeTb JODKHA cOlEpKaTh 6 HEHPOHOB B
NEpPBOM cjloe U 9 HEHpOHOB BO BTOPOM cjoe. BbIxoabl BTOpOro ciiosi oOpa3yroT JBOMYHBIN
BEKTOp, npuueM uuciy (0 Ha BXOJE IOJDKEH COOTBETCTBOBATh HYJIEBOM BBIXOJHOW BEKTOp, a
yncity 0# 1 JOJKEH COOTBETCTBOBATH BBIXOJHOM BEKTOP C €IUHCTBEHHOW HEHYJNEBOH 1—H
KOMIOHEHTOH , i= 1, 2,..., 9. Cuntarh BBIXOJ HEpoHa BTOPOTO CIOSI paBHbIM 1, eciu OH
oombmie, uem 0.9, wu paBupiM 0, eciiu oH Mmenbine, yuem 0.1. [IporectupoBarh ceTb Ha
MHO’KECTBE 3alIyMJICHHBIX YHCEN.

Pemnts 3a1a4y aIrOpuTMOM HaMCKOPEHIIETO CITyCKA.

2. O0yunTh IBYXCIONHYIO CeTh pacno3HaBaHM0 cuMBoJoB A, B, C, D. Jlns o0ydeHus B3ATh
CUMBOJIbI U3 TPEX Pa3HbIX HIPUPTOB.

Jlist TecTUpOBaHUS MCIIOJIb30BaTh YeTBEPThIN THI mprdTa. CUMBOIBI CTPOUTH Ha ceTke 16 X16
nukceneil. CeTb JOMHKHA COJIEpKaTh 8 HEMPOHOB B IEPBOM CJI0€ U 4 BO BTOPOM.

PemnTe 3a1auy anropuTMOM HaMCKOPENIIETO CIyCKa.

3. Pemuts 3amauy 1 MeToqoM 00ydeHHsS C MOMEHTOM.

4. Penth 3a7a4y 2 MEeTOAOM OOy4EHHS C MOMEHTOM.

5. Pemmts 3amaqy 1 uTepaninoHHBIM NAapTaH-METOIOM.

6. Pemnth 3amauy 2 uTeparmoOHHBIM [TapTaH-METO/IOM.

7. Pemutsb 3amauy | MonuUIIMpPOBaHHBIM MAPTaH-METOJIOM.

8. Pemnth 3amauy 2 MoaudUIMPOBAHHBIM HapTaH-METOOM.

9. Pemnth 3amaqy 1 METOIOM CONPSIKEHHBIX I'PAAUEHTOB.

10. PemuTe 3a1auy 2 METOJIOM CONPS)KEHHBIX TPAJUEHTOB.

Cnucok nureparypsl:

1. Ezpakos, A. JI. Okcneptabie cucteMbl CAIIP : yyebnoe mocodbue / A. JI. EzmakoB. —
MockBa : ®OPYM : MHOPA-M, 2020. — 160 c. — (Bsicmiee obpa3zoBaHue:
bakanaspmar). - ISBN 978-5-8199-0886-0. - Tekcr : osnekrponssidi. - URL:
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https://znanium.com/catalog/product/1073066 (nata obpamienus: 31.10.2020). — Pexxum
JIOCTyMA: 110 MOJIUCKE.

2. bornanos, E. II. HTennekTyanbHbll aHalW3 JAHHBIX | MPAKTUKYM JJI1 MaruCTPaHTOB
Hanpasienuss  09.04.03  «[Ipuxmagnas wHPOpPMATHKa» TPOPHIL  MOATOTOBKH
«H(popMalOHHBIE CHUCTEMBI M TEXHOJIOTMHM KopropaTuBHOro yrpasinenus» / E. IL
bornanos. - Boarorpan : ®I'6OY BO Bonrorpaanckuit 'AY, 2019. - 112 c. - Tekcr :
anexktpounsiid. - URL: https://znanium.com/catalog/product/1087885.

3. 3aronckuii, A. B. HupopmanmoHHBIE TEXHOJOTHU: pa3paboTKa HH(GOPMAIMOHHBIX
MoJIeJIel U cucTeM : ydeOHoe mocodue / A. B. 3aronckuii. - Mocksa : PUOP : UTHOPA-
M, 2020. - 344 c. - (Boiciiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-01183-6.
- Texcr : anexktponnsiid. - URL: https://znanium.com/catalog/product/1043096.

MartepuanbHO-TEeXHUYECKOE 00eCIIeUeHUE 3aHITHS:

Jlaboparopus nuapopmaruku — ayn. Ne 203:

e | KOMIIBIOTEp MpENoiaBaTes,
12 KOMIBIOTEPOB 00YUAIOIIUXCSI, MAPKEPHAS JOCKA, IPOEKTOP
Windows 7, 68526624, 6e3 natsbl.
Microsoft office 2010 Pro, 49420326, 08.12.2011.
Microsoft Visual Professional 2019, 63202190, 6e3 nats!.
Mozilla Firefox 52.8.1 ESR, cBoGoaHbI# q0CTYTI,
Matlab, 647526, 6e3 natel
Mathcad Education - University edition, 2996385, 14.06.2019.

IIpakTuyeckas padora 3. Tema 5. [IporHo3upoBaHre BPEMEHHBIX PSIOB C UCIOJIb30BaHUEM
HEUPOHHBIX CETEH.

3anaHus:
1. MByunts cnoco® mNporHo3upoBaHus BpeMeHHBIX psaa ¢ nomoupio HC B cucreme
MATLAB.

VYka3aHus 110 BBIOJIHEHUIO 3a/1aHUN:
1. IToctpouth BpeMeHHOM! psij, KOTOPHKIH npeacTaBiseT u3 cedsa GpyHkuuto. Bua pyHknum ykasan
B BApUAHTAaX 3aJIaHUS.
2. K nonyyeHHOMY BpEeMEHHOMY Py J100aBUTH IIyM B pazmepe MakcumyMm 20% OT aMILTUTY 1Bl
CUTHAJA.
3. ITocTpouTs BBIOOPKY i1t 0Oy4eHwus. /[ 5TOro Ha OCHOBaHUHM BPEMEHHOTO Psifia CTPOUTCS 5
psaaoB ¢ 3anepxkkoit ot 1 mo 5. Jlms mocTpoeHust psima ¢ 3amepxkkoit S O6epyres o 1 10 n-5
AIIEMEHTHI BBIOOPKH, C 3a7epKKoil 4 OepyTcst oT 2 10 n-4 3yeMeHThl BBIOOPKH, C 3a7epKKOil 3
Oepyrcst oT 3 10 n-3 3JIEMEHTHI BBIOOPKH, C 33JEpKKOH 2 Oepyrcst oT 4 10 n-2 3JIEMEHTHI
BBIOOPKH, C 3a7iepkKoil 1 6epyTcst oT 5 10 n-1 35eMeHThl BHIOOPKH. 3/1€Ch N — JIJTMHA WCXOTHOTO
BPEMEHHOTI'O Psizia.
4. TloctpouTh MpOBEpOUYHYIO BBHIOOPKY. IlOCKONIBKY miiMHAa BBIOOPKH Uisi OOy4deHHs Ha 5
AJIEMEHTOB MEHBILIE JUIMHBI HCXOIHOTO BPEMEHHOTO PsAJ1a, 1JIsl IOCTPOEHNUS B3STh 3JIEMEHTHI OT 6
J10 N-TO.
5. BpeMeHnHOI1 psnt pa30UTh Ha 2 YaCTHU: UCIIOJIb3YIOLIUECS JJI O0YUYEHUs CETH U I MPOBEPKH.
Pa3mepsl MaccUBOB OJKHBI OTHOCHTBHCS APYT K APYTY NPHOIM3UTENBHO Kak 3:1.
6. IloctpouTh HEHPOHHYIO CE€Th JIA MPOTHO3UpOBaHUA. Uucio cioeB — 2. AKTHUBaIlMOHHAA
(GyHKLHUS MIEPBOTO CJI0S — TUIEPOOTUYECKU TaHTeHC, BTOPOro — JIMHEHHas. Yucino HelpoHOB
IIEPBOTO CJIOS B3STh JOCTATOYHBIM JUISL YIOBJIETBOPUTEILHOrO mporrosupoBanus (10-100),
YKCIJI0 HEHPOHOB BTOpOro cios — 1.
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7. Ilpon3BecTn 00y4YeHHE CETH HA 00YyYarOleM MHOKECTBE, MPUBECTH rpaduK UCXOAHOTO psia
U CTIIPOTHO3MPOBAHHOTO, & TAK)KE TIOTPEITHOCTH IPOTHO3UPOBAHHSI.

8. Ilpom3BecTn NPOBEPKY padOThI CETH Ha MPOBEPOYHOM MHOXKECTBE, MPUBECTH Tpaduk
HCXOJHOTO Psijia U CIIPOTHO3UPOBAHHOTO, @ TAK)KE MOTPEIIHOCTH TPOTHO3UPOBAHUS.

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]

BapuanTe! 3a1anui.

Cnucok nureparypsl:

Eznakos, A. JI. Oxcnieptable cuctembl CAIIP : yuebHOe nocobue / 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 (nmara oOpamenus: 31.10.2020). —
Pexxum noctyma: mo moamnucke.

bormanos, E. I1. MHTENMEKTyaIbHBIN aHANU3 JAHHBIX : TPAKTUKYM JJIsI MAaruCTPAHTOB
HanpasieHuss  09.04.03  «llpuxmagnas wuHboOpMmaTtukay MpoPUIb  MOATOTOBKH
«H(pOopMaIIMOHHBIE CUCTEMBI M TEXHOJIOTUM KopropaTtuBHOro ympasienus» / E. IL
borpanos. - Boarorpan : ®I'bOY BO Bosrorpanckuit 'AY, 2019. - 112 c. - Texker :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1087885.

3aronckuil, A. B. NH}opmannonHble TexHOJIOTHMU: pa3paboTka HHGPOPMAIIMOHHBIX
Mozeneil u cucteM : ydeOHoe mocobue / A. B. 3aronckuit. - Mocksa : PUOP :
NH®PA-M, 2020. - 344 c. - (Beicmiee oopa3zoBanue: bakanaspuar). - ISBN 978-5-369-
01183-6. - Tekcr : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1043096.

MaTepI/IaJ'II)HO-TGXHI/I‘ICCKOG oOecrieueHne 3aHITH:

JlaGoparopus unpopmaruku — aya. Ne 203:

1.
2.

1 xoMmprOTEp IpEnoAaBarTess,
12 xoMIIBIOTEPOB 0OYYAOIIUXCS, MAPKEPHAs TOCKa, IIPOSKTOP
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. [Ipunoxenue 1
AHHOTALIMA PABOYEU ITPOI'PAMMBI I CHUTIIMHBI

Iesnp MUCHMIIMHBI — NPUOOpPETEHHE 3HAHUM M MPAKTUYECKOro OmbITa B 00JACTH
pa3pabOTKM ¥ TIPUMEHEHUS HEHPOKOMIBIOTEPOB, allllapaTHbIX  CPEICTB  PEILEHUs
BBIUMCJIMTEIBHBIX 33Ja4 C IOMOUIbIO HEMPOHHBIX CETEH.

3ajaun JUCUUIIIIUHBIL:

e li3ydeHne OCHOBHBIX IIAT(HOPM MOJECIUPOBAHUS HEHPOHHBIX CETEH.

e ll3yyeHune apxXUTEKTyp HEUPOYUIIOB U  HEHPOKOMIIBIOTEPOB, a TAaKXKE IEPCHEKTUB
pPa3BUTHUS BBIYUCIUTEIBHON TEXHUKH.

e [Ipuobperenue HAaBBIKOB HCCIIEA0BATENbCKOM paboThl, npeAnoararomen

CaMOCTOSITENIFHOE HM3y4YEHHE CHEeUU(UIECKUX HEHPOCETEeBBIX TEXHOJIOTUH, IIHPOKO
HNPUMEHSIEMbIX B PA3JIMYHBIX 00JIACTSIX COBPEMEHHON HAYKH U TEXHUKHU. .

B pe3ynbraTe 0CBOGHUS TUCLMIIIIMHBI 00Y4atOLUiCs JOKEeH:

3HaTh. MOHATHE O  HEHPOKOMIIBIOTEpaX W HEHpOUMIax,  apXUTEKTYphI
HEHPOKOMIIBIOTEPOB, oO0ImMe TpeOOBaHUSA, NPENbSABISIEMble K HAy4YHBIM HCCIEIOBaHUAM B
00J1aCTH MPOEKTUPOBAHUS U YIIPABICHHUS HHTEIUICKTYaIbHBIMUA MH(POPMALMOHHBIMUA CHCTEMaMH.

YMeTb. NpPUMEHATH COBPEMEHHBIC AallllapaTHBIE pEAU3allMd  HEWPOKOMIIBIOTEPOB H
HEHpPOUYUIIOB, aHAIM3UPOBATh JAaHHBIC UIA HMX MOCIEAYyIOImEeH 00paboTKM ¢ MpUMEHEHHEM
MHTEJJIEKTYaJIbHBIX TEXHOJIOTHH.

Bnapers: HaBbikamMu pabOThl C MaKeTaMU MPUKIATHBIX MPOrpaMM IS SMYIISLHUU

HEHPOHHBIX ceTell, HaBbIKAMHU NPOEKTHPOBAHUS MH(POPMALMOHHBIX CHUCTEM, OCHOBAHHBIX Ha
HEHPOKOMIIBIOTEPAX.



