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1. llesu u 3212494 AU CIUILIHHBI

Henu qucturummabl: chopmMupoBaTh TpodecCHoHATbHBIE KOMIIETCHIIMH B 00JIaCTH
UCKYCCTBEHHOI'O MHTEIIJIEKTAa U HEHPOHHBIX CETEH; ChOPMUPOBATH MPABUIIbHBIE
IpeICTaBIeHUsI 00 OCHOBHBIX MOHATUAX AUCLHUIUIMHBL, JaTh CTYJEHTaM ITTyOOKHE 3HAHUS
00 apxXuTeKType HEHPOHHBIX ceTel, C0CO00B NX rpaduuecKoro n300pa>KkeHUs B BUJIC
(YHKIMOHAIBHBIX U CTPYKTYPHBIX CXEM ; 1aTh NpeAcTaBiIeHus: 00 nHCTpyMeHTanibHoM 110
JUTsl O0Oy4YeHUs! HEHPOHHBIX CETe U SKCIIEPUMEHTOB C HUMU; IOJTOTOBUTH CTYJIEHTOB K
UCIIOJIb30BAHUIO HEHPOCETEBBIX TEXHOJIOTMI B HAYYHO-UCCIIEI0BATEIbCKON AESTEIHHOCTH.
3aaun TUCUUIIMHBI: OCBOUTh TEOPETHUECKUI MaTepuall, BKIIOYAIOUUN pPACCMOTPEHUE
Pa3IUYHBIX MOJIEJIEN HEMPOHHBIX CeTel U UX 0COOCHHOCTH, KIIaCCU(PUKALIUIO,
O3HaKOMJIEHHE C aJITOPUTMAaMU 00yUeHUs! HEMPOHHBIX CETEl, O3HAKOMIIEHHUE C
CYILECTBYIOIIMMU PUKIAAHBIMA CHCTEMaMH, OCHOBAaHHBIX HA IPUMEHEHUN HEMPOHHBIX
CeTeil; OCBOUTH MPAKTUUYECKYIO YaCTh B popMe TaOOPaTOPHBIX 3aHATUMN, HA3HAYCHUEM
KOTOPBIX SIBJISIETCS 03HAKOMJICHHE C 0COOCHHOCTSAMU PELIECHUS 3a7a4 C MTOMOIIbIO
HEHPOHHBIX CEeTel; CIOCOOCTBOBATH MOTYUYEHHUIO (DyHIaMEHTAIBHBIX 3HAHUN B XOJI€
CaMOCTOATENIbHOM MCCIIEI0BATEIbCKON padOThI; CIIOCOOCTBOBATH JATbHENIIEMY PA3BUTHIO
CUCTEMHOTO U JIOTUYECKOTO MBIIIJIEHUS; BOCIIUTHIBATH MATEMAaTUYECKYIO U
npo(eCCUOHANBHYIO KYJIBTYPY.

Kparkoe conepxxanmne TUCHMILIHHbBI

buonornueckuit HEMPOH, MATEMAaTUYECKUE MOJIEIN UCKYCCTBEHHOTO HEMPOHA.
MHOrocioliHbIE HCKYCCTBEHHBIE HEUPOHHBIE CETU MPSMOTO PACIPOCTPAHECHMUS.
Camoopranusyromascs kapra npusHakoB. Cetb KoxoHeHa. PEKKypeHTHBIE HCKYCCTBEHHBIE
HelipoHHble cetu. Pb® cetu, cBepTOYHbIE HEUPOHHBIE CETU. MICKYCCTBEHHBIE HEUPOHHBIE
CETH, UMUTHUPYIOIINE CBOMCTBA €CTECTBEHHBIX HEUPOHHBIX ceTel. [IpumMenenue
VICKYCCTBEHHBIX HEUPOHHBIX ceTel. OyHKIUH OTEPh, METPUKHU KadecTBa. [IporpammHubie
CPEACTBA U CUCTEMBI MOJICIIMPOBAHUsI UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAeT: XapaKTePUCTUKH, TOTOJIOTHIO, Ha3HAYEHHUE U
o0JlacTH MpUMEeHeHHs HanboJiee pactpoCTPaHEHHBIX
[TK-2 Cnocoben neMoHCTpupoBaTh 0a30Bble 3HAHUS [UCKYCCTBEHHBIX HEHPOHHBIX CeTeil
MaTeMaTH4eCKUX U €CTECTBEHHBIX HayK, OCHOB [YMeeT: mporpammuo peanuszoBars MHC c mob6oi
MIPOrpaMMHUPOBaHUS U HHPOPMAIIMOHHBIX TOTIOJIOTHEN
TEXHOJIOTHH IMeeT npakTUYECKHUM OMBIT: HOCTPOEHUS U
VICITOJIb30BaHUSI HEHPOHHBIX CETEM C MOMOIIBIO
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB

'YMeeT: UCTI0Ib30BaTh METOABI IPOEKTUPOBAHUS U
MIPOM3BO/ICTBA IPOIPAMMHOTO MTPOAYKTA, TPUHLIUIIBI
[OCTPOEHUS, CTPYKTYPBI U IPUEMBI pPabOTHI C
MHCTPYMEHTAJIbHBIMU CPEJICTBAMU,
MOJIEPKUBAIOIIMMHU CO3AaHUE TPOIPAMMHOTO
MPOIyKTa

MMeeT NpakTUYeCKUI OMIBIT: IPUMEHEHUS METOIOB
NPOEKTUPOBAHUS U IPOU3BOJICTBA IPOIPAMMHOIO

[1K-3 CrocobeH co3maBarh U UCCIIEN0BATh
MaTeMaTHYeCKUE MOJICIIA B €CTECTBEHHBIX HAyKaX U
IIPOMBIIIUIEHHOCTH, ¢ Y4€TOM BO3MOKHOCTEH
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTHUI U
MPOrPAMMHUPOBAHKS U KOMIIBIOTEPHON TEXHUKU




MPOAYKTA, IPUHIUIIOB IOCTPOEHUS, CTPYKTYPBI U
MpUeMOB pabOTHI C HHCTPYMEHTAIbHBIMU
CpEICTBaMHU, MOIEPKUBAIOLIIMMU CO3/JaHHE
MIPOrPaMMHOTO MPOTYKTa

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

OCHOBBI KOMITBIOTEPHOT'O MOJICITUPOBAHMUS,
O(i)I/ICHBIe MMPUITOKCHUA U TCXHOJIOTHH,
[IpakTHUKyM [0 MHTEPAKTUBHBIM I'paduueCcKuM
CHUCTEMaM,

CoBpeMeHHBIE TEXHOJIOTHH pa3paboTKu
[MPOTPaMMHOTO 00eCTIeueHN,
BrlunciaurenbHas MmaremMaruka,

[[pakTHKyM 110 OCHOBaM KOMITBIOTEPHOTO
MOJICJIUPOBAHUS

OCHOBBI IPOEKTUPOBAHHUS YEIIOBEKO-MAIIMHHOTO
uHTEepdeiica,

BBenenue B KOMIBIOTEPHBIN aHATN3 U
WHTEPIIPETAINS JaHHBIX,

JluckpeTHast ONTUMH3AIHS,
'Web-niporpammupoBanue,

QOYHKIIMOHATBHOE U JIOTHYECKOE
pOrpaMMHUPOBaHUE,

[TporpamMmmupoBanue At MOOUIBHBIX YCTPOMHCTB,
CAIIP TexHOJIIOrHYeCKUX MPOIIECCOB,

AHanu3 1 00paboTka OOJIBIINX MACCUBOB JaHHBIX,
MatemaTrka B COBpEMEHHOM €CTeCTBO3HAHUH,
[TapanienbHble U pacpeeieHHbIe BEIYUCICHMS,
MatemaTuieckoe MOJISTUPOBaHe (PU3NIESCKUX U
TEXHUYECKHUX MPOIIECCOB,
BBICOKOTTPON3BOIUTEIHHBIC BEIYUCIICHUS HA
rpaduuecKux yCKOpUTENSIX,

[Ipumenenne cuctembl ANSY'S K MOIETUPOBAaHUIO
bu3znYECKUX MPOIIECCOB,

AHanu3 TpeboBaHuii U npoexktuposanue 110,
[Ipumenenue cucteMbl ANSY'S Kk penieHuro
WH)KCHEPHBIX 33134,

[Ipon3BonCcTBeHHAS IPAKTHKA (TIpeIIUIIIIOMHAs) (8

CEMECTD)

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

CoBpeMeHHBIE TEXHOJIOTUH Pa3padoTKU
[IPOrPaMMHOTO 00€CTICUeHUS

3HAeT: OCHOBHbBIE TEXHOJIOTUU Pa3padOTKU
POTrPaMMHOTO 00€CTIEYeHHUs, COBPEMEHHbBIE
TEXHOJIOTMU U METO/IbI IPOTPaMMHUPOBAHUS YMEET:
paboTaTh ¢ OCHOBHBIMHU TEXHOJIOTHSIMH Pa3padOTKU
MpOrpaMMHOTO o0ecriedeHus1, GOpMHUPOBATH
TpeOOBaHus, CIICLIU(PHUKALINIO U CTPYKTYPY
[IPOrpaMMbl NIPH PELICHUH MTPUKIAIHBIX 3a/1ad,
OLIEHUBATh PE3YJbTAThl TECTUPOBAHMS,
TOKaIM30BaTh OMMMOKK B Kojie MIMeeT nmpakThuiecKkui
OTIBIT: UCTIOJIb30BAaHUSI OCHOBHBIX TEXHOJIOTUI
pa3pabOTKX IPOrPaMMHOTO OOECIICUeHUS,
ncnoiab30BaHus coBpeMeHHbIX CASE-
CPEICTB,IPUMEHSEMbIX IPU IPOESKTUPOBAHUH,
TECTUPOBAHUU M KOMaHIHOW pa3paboTKe

Od)HCHBIC MNPHUJIOKCHU U TCXHOJIOI'MHU

3HAeT: OCHOBHEIC METOAbI NCITOJIb30BAHUA




UH(OPMAITMOHHBIX TEXHOJOTHI YMeeT: paboTaThb ¢
COBpPEMEHHBIMU MH(GOPMAIIMOHHBIMU TEXHOJIOTHUSIMHU
MmeeTr npakTUYECKUI ONBIT: UCIIOIb30BaHUs
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI

3HAET: CYHIECTBYIOIIME CTAaHAAPTHBIE MAKEThI
MIPUKIIAJHBIX [IPOTPaMM YMEET: IPUMEHHUTh
COOTBETCTBYIONLYIO MTPOIECCY MATEMATHYECKYIO
MOJIEJIb U IPOBEPUTH €€ aJIEKBATHOCTD, IIPOBECTH
AQHAJIN3 PE3YJIBTATOB MOAECIUPOBAHUS, IPUHSTh
pELIEHNE HAa OCHOBE MOJTYUYEHHBIX PE3YyJIbTaTOB
HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
METOZ0B MaTEMATUYECKUX U €CTECTBEHHBIX HaYK,
MpPOrpaMMHUPOBAHUS U HHPOPMAITMOHHBIX
TEXHOJOT U

BrrauciouTensHas MaTeMaTuka

3HaeT: YMeeT: IPUMEHATh HHTEPAKTUBHYIO IrpaduKy
B MHPOPMAITMOHHBIX cucTeMax MmeeT
NpPaKTUYECKHI OMBIT: pabOTHI €
WHCTPYMEHTAIBHBIMU CPEJICTBAMH KOMITBIOTEPHON
rpaduxu

[IpakTHKyM 10 HHTEPAKTUBHBIM rpaduyecKkum
cucTeMaM

3HaeT: YMeeT: MOJIeIMPOBaTh KOMITBIOTEPHBIE
n300paxenus B nakere Math Works-MATLAB
MMeeT mpakTUYeCKHiA OTIBIT: UCTIONIB30BaTh
CpEeICTBA MOACITUPOBAHUS KOMITBIOTEPHBIX
n300pakeHuii B makete Math Works-MATLAB

3HaeT: OCHOBHbBIE TIOHATHUS U METO/IbI
KOMITBIOTEPHOTO MOJICIUPOBAHUS JUHAMUYECKUX
CUCTEM YMeeT: MPUMEHSATh METObl KOMITBIOTEPHOTO
OCHOBBI KOMITBIOTEPHOTO MOJIETTUPOBAHUS MOJIETTUPOBAHMS TMHAMUYECKUX cucteM MMeer
MPAKTHYECKHUM OMBIT: peain3alii MOJAETUPYIOIMINUX
QJITOPUTMOB JIJISl UCCJIEIOBAHUS XapaKTEPUCTUK U
MOBE/ICHUS JMHAMUYECKUX CHUCTEM.

HpaKTI/IKy'M 10 OCHOBAM KOMIIBIOTCPHOT'O
MOACITNPOBAHUA

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHIHUIUIMHBI cocTaBisgeT 3 3.¢., 108 4., 72,5 4. KOHTaKTHOM
paboTHI

Pacnpenenenue
Bcero 110 CEMECTpaM B Hacax
Bun yueOHOI paboTh
4acoB Howmep cemectpa
6
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 35,5 35,5
[TonroroBka k madoparopubiM pabotam Nel - Ne7 u 10 10
oopmiIeHrE 0TYETOB K J1a00paTopHbIM paboTam
[TonroToBka K KOHTPOJIBHOM paboTe 5 5
[IpopaboTka nekiuii, u3yueHue nocoouii 8 8




ITonroroBka K 3K3aMeHy 12,5 12.5

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5

Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - DK3aMEH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayaTUTOPHBIX
pa;Zina HauMeHOBaHKE pa3aesioB TUCUUIUINHBL 3aHATHH 110 BUIIAM B Hacax
Beero |JI| II3 | JIP
1  |BBeneHue B TEOpHIO HCCKYCTBEHHBIX HEMPOHHBIX CETEN 8 41 2 2
) MHoroCnoiHbIE HCKYCCTBEHHBIE HEHPOHHBIE CETH TIPSIMOTO 14 6l a 4
pacnpoCTpaHEeHUs
3 |Camoopranusyromasics kapra npuzHakoB. Cetb KoxoHeHa. 10 41 2 4
4  |PekKkypeHTHBIE UCKYCCTBEHHbBIE HEMPOHHBIE CETH 14 6| 4 4
5 lckyccTBEHHBIE HveﬁpOHHBIe CeTH, MIMUTHPYIOIIHE CBOMCTBa 10 6l 2 ’
€CTECTBEHHBIX HEMPOHHBIX CETEH.
[ IpuMeHeHne NCKYCCTBEHHBIX HEMPOHHBIX ceTeil. [IporpaMMHubie
6  |cpeAcTBa U CUCTEMBI MOJICIMPOBAHUS MCKYCCTBEHHBIX HEUPOHHBIX 8 6| 2 0
CETEeH.
5.1. Jlekuun
Ne Ne Koz-
nexuuulpasena HanmenoBanue nin KpaTkoe coepkaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
VcTopuueckas crnpaBka. buonornueckuii HEHPOH U €r0 MaTeEMAaTUYECKask MOZEIIb.
1 1 |CTpykTypa u CBOMCTBA HCKYCCTBEHHOTO He¥poHa. PasHOBHIHOCTH 2
MCKYyCCTBEHHOT'O HEMPOHA.
) 1 Knaccudukanuys Hej/'lpOHHBIX cereil u ux cpoiicTra. [IpencraBieHre 3HaHU B )
VCKYCCTBEHHBIX HEHPOHHBIX CETSIX.
3 ) [IepcenTpoH. OG}TICHI/IG, OCHOBaHHOE Ha KOppeKuuu omunbok. Peanuzamnus )
oyneBbix Gynkiuit AND, OR u XOR npu momomu nepcentpoHa.
4 5 MHorocI0MHast HEMPOHHAs CETh NMPSMOI0 PACIPOCTPAHEHUSI. AITOPUTM >
00paTHOro pacnpocTpaHeHus: omOKHU. TOHKOCTH 0O0yUeHHSI U €ro yIyqIlIeHHUs.
5 ’ Certu panuanbHbix 0a3ucHbIX pyHKiui. Mcnonb3oBanue RBF cetu ms 2
ANIpPOKCUMAINK (PYHKIIUY.
6 3 Cetn (}(apTI)I) K0>i0HeHa. 3anaun knaccupukanuu u Kracrepusanuu. [Ipasuino )
MSTKON M JK€CTKOM KOHKYPEHITHH.
7 3 |CeTH BCTPEYHOIO PacpOCTPAHECHUSI. 2
8 4 |Cerp Onmana. Anroput™M oOyuyeHus. 3ajada NPOrHO3UPOBAHUSL. 2
9 4 Cetp Xondunga. Anroput™m paboThl U 00ydeHHs CeTH. J|ByHanpaBiIeHHAs )
ACCOLMATUBHAS MTAMSTh.
10 4 Cetp Xemmunra. O0ydeHue u GyHKITMOHHpPOBaHUE ceTH. JIOCTOMHCTBA U )
HEI0CTaTKH.
1 5 AnantuBHble pe3oHaHcHBIE ceTH (ART-cetn). CTpykTypa u GyHKIMOHUPOBaHHE )
ceTu. 3arlOMUHAHUE U KJIacCU(UKaIK BEKTOPOB CETHIO.
12 5 KOrHUTpPOH 1 HEOKOTHUTPOH (Ha3HAUY€HHUE, ONMCaHue, CTPYKTypa, o0yueHue, )
pPMEHEHNUE)
13 5  |CBepTouHBIE HEHPOHHBIE CETU 2
[IpriMeHeHre UCKYCCTBEHHBIX HEHPOHHBIX CETEH sl MOIETUPOBAHUS
14 6  |cTaTHuecKux 0OBEKTOB, KIACCU(PHUKAIINH, aIITPOKCUMALIUH (PYyHKITHIA, 2

KJIaCTCpU3alnu, BDECMCHHBIX PAOOB, JIMHEMHBIX JUHAMHUYCCKHX 0OBEKTOB.




OO01ure cpeacTBa O COBPEMEHHBIX IPOTPaMMHBIX CPEACTBAX U CUCTEMAX

15 6  |[MOmeNnMpOBAaHUS UCKYCCTBEHHBIX CE€TEil. XapaKTEepUCTUKH COBPEMEHHBIX 2
[IPOrPaMMHBIX CPEJCTB U CUCTEM MOJEINPOBAHNS NCKYCCTBEHHBIX CETEH.
OO6urme cBenenus u xapakrepuctuku nakera Neural Networks Toolbox npu
pElIeHnH 3a7a4: KJacCU(pUKAUK, alllIPOKCUMAUN (PYHKIIUH, TIPOTHO3UPOBAaHKE
16 6  [3HadyeHui mpouecca, aBTOMaTHYECKOE BBIIEJIEHUE LIEHTPOB KJIACTEPOB. 2
Hcnonp3zoBanue cpeabl Simulink 1uist mocTpoeHus U BU3yalu3aluu
VCKYyCCTBEHHON HEMPOHHOM CETH.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansuspasiena HanmeHnoBaHue niam KpaTkoe cofiepikaHue MPaKTUYECKOro 3aHATHS, CEMUHapa BO
4acoB
1 1 HckyccTtBenHbIi HelipoH. Moaens Makkanoxa-ITutca. IToporossie )
aKkTHBalLMOHHBIE (GyHKIMU. JIMHEelHas Ki1accupuKamnms.
) ) [lepcentpon Po3enbmnara. O6yuenue. Peanuzanus OyneBsix Gpynkiuit AND, OR, )
XOR
3 ) AJTOpUTM 0OPATHOTO PACIPOCTPAHEHUs OIIMOKHU. Annpokcumanus QyHKIuH ¢ )
nomoipo RBF-cern.
4 3 [Bamauum knmacrepusanuu u kinaccudukanun. Cetn Koxonena. 3Be3nnl [ po3oepra. 2
5 4 |Cerp Dnmana. Penienue 3a1a4 Ha TPOTHO3UPOBAHUE. 2
6 4  |Ceru Xondonaa n Xemmunra. [I[penmyiiiecTBa 1 HeJOCTATKHU. 2
7 5  |KorHUTpOH ¥ HEOKOTHUTPOH. CBEPTOYHbIE HEPOHHBIE CETH. 2
] 6 [IprMeHeHre HEUPOHHBIX CETEN VIS peIeHUs 3a/1a4 Ha IPOTHO3UPOBAHHUE; )
perienus quddepeHnanbHbIX YpaBHEHH.
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTuspasena HaumeHoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHOi paboThI BO
4acoB
[locTpoeHne HEMPOHHOTO AJIrOPUTMA I OOpaIleHHs YiClia U peau30BaTh
1 1  |1aHHOrO anropuTM™Ma AJIs BBIYMCICHHS 3HAU€HUs SKCIIOHEHTHI PH IPOU3BOJILHOM | 2
BELECTBEHHOM 3HAY€HUU apTryMeHTa
2 [llepcentpon Pozen6nara. IIpaBuno Xe66a. 2
2 |Meton obpatHoro pacnpoctpanenus ommbku (backpropagation). 2
4,5 3 |Ceru BcTpeuHoro pacnpoctpaneHus. RBF-cern. 4
6 4 |Cerp Xon¢unna. /IByHanpaBieHHast aCCOLMATUBHAS MAMSTh. 2
7 4  |Cerp XemMMuHra 2
8 5 |AnmantuBHbBIE pe3oHaHCHBIE ceTH (ART-cetn). 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Koz-
[Honeun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[TonrotoBka k madoparopusiM padotam Nel -("ITYM/I, ocH. nut., 3, 1. 1, 2, 3, 4";
Ne7 1 opopmiieHHE OTYETOB K "IIYMU, ocH. mut., 2, 111. 2,4, 7, 9"; 6 10
nabopaTropHbIM paboTam "O9VYM/, 3, 1. 1, 2, 3";
[TonroToBKa K KOHTPOJILHOM paboTe [IYMJI, ocH. nmut., 1, 171. 2, 3, 4"; "IIYM/JI, 6 5




OCH. uT., 2, 171. 3, 5, 7, 9";"IITYM/I, ocH.
T, 3, 1. 1,2, 3,4"; "OYM/L, 1, o1 1, 2";
"9YM/, 2, r1. 2, 3";

"ITYM/, ocH. aurt., 1, 1. 2, 3, 4"; "IIYM/I,

[IpopaboTka JeKIui, N3y4eHne mocoouit  |ocH. ut., 2, m1. 3,5, 7, 9"; "OVYM/], 1, m. 1, 6 8
2";"OVYM/, 2, r. 2, 3";
"ITYM/, ocH. aurt., 1, r1. 2, 3, 4"; "IIYM/I,
OCH. JIUT., 2, 1. 3, 5, 7, 9"; "ITYM/I, ocH.

[ToaroroBka K sK3aMeHy mut., 3, o 1, 2, 3, 4"; "IIYMJ, non. nurt., 1, 6 12,5

. 2,

cr. 25 -80"; "OYMJL, 1, 1. 1, 2"; "DYMJ, 2,

3", "OVM/, 3, 1. 1, 2, 3";

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIfA NMPOBeAeHHUsI TEKYIIer0o KOHTPOJISA YCIeBaeMOCTH,
NMPOME;KYTOYHOM aTTecTalumn

KoHTpomns kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

Ne | Ce- Bun
KM |mectp| KOHTpoOss

HazBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
Oamn

HOpSI,Z[OI( Ha4YKMCJICHUs 0aJlJI0B

Yuau-
THIBa-
eTCs B
1A

Texymui
KOHTPOJIb

JlaGopaTopHas
pabota Nel

3 6amna: CTylIeHT OTBEYaeT Ha BCE
TEOPETUYECKUE BOIPOCHI IO TEME
naboparopHoii paboTsl. [Iporpamma padoraer
NPaBUIBHO U KOPPEKTHO.

2 6anna: CTyAeHT OTBEYaeT ¢ 3aTpyIHEHUSIMU
Ha TEOPETHUYECKUE BOIIPOCHI IO TEME
naboparopHoii paboTsl. [Iporpamma padoraer
NPaBUIBHO U KOPPEKTHO.

1 Gayn: AITOPUTM COCTaBJICH BEPHO, HO
nmporpamma He paboTaer.

0 6ayoB: AJNITOPUTM COCTaBIIEH HEBEPHO,
nmporpamma He paboTaer.

OK3aMCH|

Texymui
KOHTPOJIb

JIaGoparopHas
pabota No2

3 Oamna: CTyaeHT OTBEYAET Ha BCE
TEOPETUYECKUE BOIPOCHI IO TEME
naboparopHoii paboTsl. [Iporpamma paboraer
NpPaBUIBHO U KOPPEKTHO.

2 6anna: CTyAeHT OTBEYAET C 3aTPYIHEHUSIMU
Ha TEOPETHYECKUE BOIIPOCHI IO TEME
naboparopHoii paboTsl. [Iporpamma paboraer
NpPaBUIBHO U KOPPEKTHO.

1 Gann: ANropuT™M COCTaBJI€H BEPHO, HO
nporpaMmMa He paOoTaer.

0 GanoB: ANITOPUTM COCTaBJIEH HEBEPHO,
nporpamMMa He paOoTaer.

OK3aMCH

Texymnii
KOHTPOJIb

JlaGoparopHas
pabora Ne3

3 6anna: CTyleHT OTBEYaeT Ha BCe
TEOPETUYECKUE BOIPOCHI TIO TEME
naboparopHoii paboTsl. [Iporpamma paboraer
NPaBUIBHO U KOPPEKTHO.

2 6anna: CTyA€HT OTBEYAET C 3aTPYIHEHUSIMU

OK3aMCH




Ha TEOPETHUYECKUE BOIIPOCHI IO TEME
nmabopaTtopHoit paboThl. [Iporpamma paboraet
NpPaBUIBHO U KOPPEKTHO.

1 6amn: ANropuT™M COCTaBlIeH BEpHO, HO
nporpamMMa He paboTaer.

(0 GanoB: ANTOPUTM COCTaBIICH HEBEPHO,
nporpamMmMa He paboTaer.

Texymnii
KOHTPOJIb

JlaGoparopHas
pabota Ne4

3 6ayna: CTyleHT OTBeYaeT Ha Bce
TEOPETUIECKUE BOIPOCHI TIO TEME
nmaboparopHoii pabotsl. [Iporpamma padoraer
MPABUIILHO M KOPPEKTHO.

2 6ana: CTyAeHT OTBeYaeT ¢ 3aTpyIHEHUSIMU
Ha TEOPETHUYECKUE BOIIPOCHI IO TEME
nmaboparopHoii pabotsl. [Iporpamma padoraer
[PaBUIILHO M KOPPEKTHO.

1 6amn: AJATOPUTM COCTaBJIEH BEPHO, HO
[porpaMmMa He paboTaer.

0 6ayoB: AJNITOPUTM COCTaBJIEH HEBEPHO,
[porpaMmMa He paboTaer.

OK3aMCH|

Texymuin
KOHTPOJIb

JIaGoparopHas
pabota Ne5

3 Oamna: CTyaeHT OTBEYAET Ha BCE
TEOPETUYECKUE BOIPOCHI IO TEME
nmaboparopHoii paboTsl. [Iporpamma paboraer
NpPaBUIBHO U KOPPEKTHO.

2 Oasuta: CTyA€HT OTBEYAET C 3aTPYIHEHUSIMU
Ha TEOPETHUYECKUE BOIIPOCHI IO TEME
nmaboparopHoii paboTsl. [Iporpamma paboraer
NpPaBUIBHO U KOPPEKTHO.

1 Gamt: AJITOpUTM COCTaBIIEH BEPHO, HO
nporpaMmMa He paboTaer.

0 6anyoB: AJNITOPUTM COCTaBJIEH HEBEPHO,
nporpaMMa He paOoTaer.

OK3aMCH

Texymnmi
KOHTPOJIb

JlaGoparopHas
pabora Ne6

3 Oamna: CTyaeHT OTBEYaeT Ha BCE
TEOPETUIECKHE BOMPOCHI IO TEME
nabGopaTopHoi padboThl. [Iporpamma paboraet
MPABIIILHO U KOPPEKTHO.

2 6anna: CTyAeHT OTBEYAET C 3aTPYIHEHUSIMU
Ha TEOPETHYECKHE BOMPOCHI 110 TEME
nabGopaTopHoi padboThl. [Iporpamma paboraet
MPABIIEHO U KOPPEKTHO.

1 6ann: ANTOpuTM COCTaBJIEeH BEPHO, HO
nporpamMmMa He paboTaer.

0 GanoB: AJNITOPUTM COCTaBJIEH HEBEPHO,
nporpamMmMa He paboTaer.

OK3aMCH|

Texymui
KOHTPOJIb

JlaGopaTopHas
pabota No7

3 6amna: CTylIeHT OTBEYaeT Ha BCe
TEOPETHYECKUE BOTIPOCHI IO TEME
nmaboparopHoii paboTsl. [Iporpamma padoraer
NPaBIIBHO U KOPPEKTHO.

2 6ana: CTyIeHT OTBeYaeT ¢ 3aTpyIHEHUSIMU
Ha TEOPETHYECKUE BOIIPOCHI 110 TEME
naboparopHoii pabotsl. [Iporpamma padoraer
NPaBIIBHO U KOPPEKTHO.

1 Gayn: AITOPUTM COCTaBJIEH BEPHO, HO
nporpamma He paboTaer.

0 6ayoB: AJNTOPUTM COCTaBIIEH HEBEPHO,

nporpamma He paboTaer.

OK3aMCH|




Texymui
KOHTPOJIb

KonTtponbHas
pabota

5 ©aiIoB CTaBUTCS B TOM CIIydae, €CIIU BCe
3a71a4M peIIeHbI TPABUITBHO

4 Gaya CTaBUTCS C TOM ciydvae, eClu
NPaBIJIBHO PEIICHBI YETHIPE U3 IIATH 3a1ad
3 Gasuta CTaBUTCS B TOM Cly4ae, €Clu
NPaBIJIBLHO PEIICHBI TPH U3 IIATH 3a1a4

2 OaJula CTaBUTCS B TOM Clly4ae, eCIu
NPaBIJIBHO PEIICHBI JIBE

1 a1 cTaBUTCS B TOM Cllydae, eCliu
NpaBIJIBHO pElIeHa OfIHA 3a1a4a

(0 O6aJIOB CTaBHUTCS B TOM CIIydae, €CJIM HET
NpaBIJIBHO PEIICHHBIX 33144

IIpome-
JKyTOYHAas
arTecTanus

Dx3amMeH

4 Oajuta mojy4yaeT CTy[AEHT, OOHApYKUBIIHMA
BCECTOPOHHEE, CUCTEMAaTHYeCKOe U IITyOoKoe
3HaHUE Y4eOHO-TIPOTPaMMHOTO MaTepraa,
YMEHHUE CBOOOIHO BBIMOJHATH 3a1aHUs,
MPEIyCMOTPEHHBIE YK3aMEHAIIMOHHBIM
OUIeTOM U CBOOOIHO OTBEYAIOLIUI Ha
JOINOJTHHUTEIIbHBIC BOIIPOCHI

3 Gasuta 3aciayKMBaeT CTY/IEHT,
0OHapY>KUBIIIUIA MTOJTHOE 3HAHUE YUeOHO-
NpOrpaMMHOTO Marepuasa, yCIeHo
BBITIOJTHSAFOIIMM PEyCMOTPEHHBIE B
HK3aMEHAIIMOHHOM OHJIeTe 3a/laHusl, HO
OTBe'-IaI-OHH/II\/II Ha JOIMOJIHUTCIIbHBIC BOITPOCHL
C 3aTpyIHECHUAMU

2 Oana mojgydaeT CTyACHT, IOMyCTUBIINN  [PK3aMeH|

MOTPEIIHOCTH B OTBETE Ha DK3aMEHE U TpHU
BBITTOJTHEHUH DK3aMEHAIMOHHBIX 3aaHui, HO
00J1aJaF0IIUM HEOOXOIMMBIMU 3HAHUSMHU JIJISI
WX YCTPAHECHUS 0] PyKOBOJICTBOM
MIpEeTIo/IaBaTeNs;

1 Gann cTaBUTCS CTYAEHTY, OOHApPY>KUBLIEMY
MpoOeIbl B 3HAHUSIX OCHOBHOTO Y4eOHO-
[MPOrPaMMHOTO MaTepHaa, TOMyCTHBIIEMY
MPUHIUITHATHHBIE OUTUOKHU B BHITOTHEHUN
MPEyCMOTPEHHBIX SK3aMEHAIIHOHHBIM
OMJIETOM 3aJaHUMN.

(0 OanIoB CTaBUTCS CTYACHTY, KOTOPHIN HE
CMOT BEITIOJTHUTH HU OJHO 3aJaHUE B
YK3aMeHAIlMOHHOM OHJIeTe.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHOM [Ipouenypa npoBeneHust Kpurepun
OLICHUBAaHUS
aTTecTanuu
PeiiTunr oOyyaromerocs 1o JuCIUILIHHE GOPMHUPYETCS 110
pe3ynbraraM TeKyIIero KOHTpoJssi. KoHTpoibHOE MeponpusiTue
9K3aMEHa MPOBOJIUTCS B OYHOU (hOpMe U HE SBISETCS B cooTBeTCTBUU C

JK3aMeH 00s13aTeIIbHBIM, OJTHAKO CTYJICHT MOXKET MIPUHTH Ha 9K3aMeH U [rm. 2.5, 2.6
MOBBICUTH CBOU peHTHHT. CTy/IeHTy Ha K3aMeHe Bblnaércs Omer. [[lonoxxeHus

Haércs 90 MuHyT 1J1s1 TOATOTOBKH K OTBETY. [IpoBOoauTCs

cobeceroBaHKE IO BBIIAHHBIM BOIIPOCAM.

OK3aMCH|




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun Pesynbrarsl 00yueHus

3HAeT: XapaKTePUCTUKH, TOMOJIOTHIO, Ha3HAYEHHE U 00JIaCTH NPUMEHEHUs ||

[1K-2 . . FHAHAH A HHAHAHH
HaH6onee PaCIIpPOCTPaHCHHBIX I/ICKyCCTBeHHBIX HCUPOHHBIX CCTCU

11K-2 YMmeet: nporpammuo peanu3oBarb MHC ¢ n10060ii Tonosorueit HAHHHHH

HMeeT mpakTU4EeCKUI OMBIT: TOCTPOEHUS U UCIIOJIb30BAHUS HEUPOHHBIX

[1K-2 o
ceTel C IOMOUIbI0 COBPEMEHHBIX IPOTPaMMHBIX CPEACTB

YMeeT: UCII0NIb30BaTh METObI IPOCKTUPOBAHUS U IIPOU3BOICTBA
[IPOTrPaMMHOTO MPOAYKTA, IPUHIHUIIBI IOCTPOEHUs, CTPYKTyphl 1 ipueMbl | || . [.[.].].1,

HK-3 1 T T =T
pa6OTBI C UHCTPYMCHTAJIbHBIMU CPCACTBAMU, TOAACPKUBAOIIUMU

CO37IaHUE TIPOTPAMMHOTO MPOTYKTa

MMeeT mpakTU4eCKUI ONBIT: TPUMEHEHUSI METOAOB TPOEKTUPOBAHUS U
[IPOU3BOJCTBA IPOrPAMMHOI0 HPOAYKTA, IPUHLIMIIOB ITIOCTPOCHHS,
CTPYKTYPBI U IPUEMOB PAOOTHI C UHCTPYMEHTAIBHBIMH CPEJCTBAMU,
MO /ICP/KUBAIOILIMMU CO3aHHUE IPOrPAMMHOIO IPOAYKTa

[1K-3

TumnoBbie KOHTPOJIBHBIC 3aaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMAIHOHHOE 00ecreYeHne TUCIUIINHBI

IeuaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  Scauukui, JI. H. BBenenue B MICKyCCTBEHHBIN MHTEIUICKT [ TeKkCT]
yue6. nocodue JI. H. Scaunkuii. - 2-e uzm., ucnp. - M.: Axkagemus, 2008. - 174, [1 ]
C.

0) OononHumMeNbHAsL IUMmepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. HelipoHHnsie cetu

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. HelipoHHsie ceTu

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

HaumenoBanue
No Bun peeypeas | bubnmorpaduyeckoe onrcanue
JTUTEPATyPhI AIIEKTPOHHOM
dbopme

DIIEKTPOHHO- bapckuii, A.b. Jlornueckue HEHPOHHBIE CETU [ DIEKTPOHHBIIN

1 OcHoBHast onbnmoTeyHas pecypc] : yuedHoe mocodue / A.b. Bapckuii. — DnekTpoH.
nMTeparypa cucrema nan. — Mockasa : , 2016. — 492 ¢. — Pexum nocryna:

n3narenscTBa Jlans |https://e.lanbook.com/book/100630. — 3ari. ¢ skpaHa.

2 |[lonosHuTenpHast [I1€KTPOHHO- bopucos, B.B. Heuetkue mozenu u cetu [ D1eKTpOHHBIN




nuTeparypa OoubnuoTeyHas pecypc] : yuebnoe nmocodue / B.B. bopucos, B.B. Kpyrmos,
cucrema A.C. ®enynoB. — DnekTpoH. gaH. — Mocksa : ['opsiyas
u3narenscTBa Jlans [muHus-Tenekom, 2018. — 284 c. — Pexxum nocrtyna:

https://e.lanbook.com/book/111022. — 3ar. ¢ skpana.

SAcuuukuii, JI.H. UnTennexkryanpHbie CUCTEMBI [ DNEKTPOHHBIN

OcCHOBHAS 2;;;22?;3;}1 pecypc] : yue6nuk / JI.H. ScHunkuii. — DIeKTpoH. AaH. —
3 Teparypa cHCTeMa Mocksa : M3narensctBo "JlaGoparopus 3Hanuit", 2016. — 224

N31aTCJIbCTBA Jlanp

c. — Pexxum poctyma: https://e.lanbook.com/book/90254. —
3amni. ¢ SKpaHa.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHUS:

1. Embarcadero-C++ Builder 10 Seattle Professional Architect(6eccpodano)
2. Math Works-MATLAB, Simulink 2013b(6eccpouno)

3. -Python(6eccpouno)

[Tepedyens ncnoap3yeMbIX NpodeccuoHanbHBIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUIIINHBI

OcHoBHOE 000pyI0BaHKE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,

. Ne
Bun 3anstuit ayt MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTieueHe, UCIIONb3YeMOe Iis
YA Pa3IUYHBIX BUJOB 3aHATHHA

[IpakTueckue 327

kommbroTepsl, [1O
3aHATUS U ceMuHapsl |(30)
336

Jlekunn (36) KOMIIBIOTED, IPOEKTOP

JlaboparopHsbie 333

patop komIbroTepsl, [10
3aHATHUS (36)




