FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucHuIUIMHbI 1.0.22 NcKyCCTBEHHBI HHTEIVIEKT U HEUPOHHBIE CETH

YTBEPX/IAIO:

CBEJIEHMS O BIIAJIEJIBLIE 1911

anes 10. M.
Iloassonareas: kovalevym
23.05.2023

B crcTeMe

PABOYAS ITPOI'PAMMA

IO. M. KoBaJies

niist HanpasieHus 01.03.03 Mexanuka u MareMaTu4eCcKoe MOJICIMPOBAHUE

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kadeapa-paspadorumk [IpuknagHas MmaTemMaruka U mporpaMMUpPOBaHUE

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
nonroroBku 01.03.03 Mexannka 1 MareMaTuyeCcKOe MOAEIUPOBAHUE, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 10.01.2018 Ne 10

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mat.H., TOIEHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

CBEJIEHMS O BIIAJIEJIBLLE 31T
Kapnera T. B.

atv
22.05.2023

YenssOMHCK

A. A. 3aMmplnuigeBa

T. B. Kapniera



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: KilacCu(pUKaLMIO0 HEHPOHHBIX CETeH, UX

CBOMCTBA; MOJIEJIH NPEACTABICHUS 3HAHUI B

MCKYCCTBEHHBIX HEHPOHHBIX CETSIX

YMeeT: IpUMEHATh UCKYCCTBEHHbBIE HEMPOHHBIE

OIIK-6 CriocoGen pa3pabarbIiBaTh ITOPUTMBI M |CETH JJIS PEIICHUS 3a]1a4 KJIacCU(UKAIIH,
KOMITBIOTEPHBIE IPOIPAMMBI, IPUTOAHBIE A [KJIACTEPU3ALMH, IPOrHO3ZUPOBAHUS U

MPAKTHYECKOTO MPUMEHEHHUS anmnpoKkcuManuu QyHKIui

lIMeeT NpakTUYECKUN ONBIT: UCTIONIb30BAHUS

COBPEMEHHBIX IPOTPAMMHBIX CPEACTB U CUCTEM

MOJEIMPOBAHUS ISl IOCTPOEHHUS U BU3yaJIN3allun

VCKYCCTBEHHBIX HEHPOHHBIX CETEH

3. Mecro aucuuniuubl B ctpykrype OII BO

[lepeueHb MpEANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT




1.0.21 O0BEKTHO-OPHUEHTUPOBAHHOE
[IpOrpaMMHUpPOBaHHE, He npenycmotpenst
1.0.11 BpruncnurenbHblil IPaKTUKYM

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILIINH:

Jucnuminaa TpeboBanus

3HAET: CUHTAKCUC SI3bIKa OOBEKTHO-
OPUEHTUPOBAHHOTO IIporpammupoBanus C++,
YCTPOICTBO U MPUHIUIIBI TOCTPOEHUSI OOBEKTHO-
OpPUEHTUPOBAHHBIX OUOTUOTEK, METOAUKY
pa3pabOTKH IPOrpamMM C UCTIOIB30BAHHEM
TEXHOJIOTMU 00bEKTHO-OPUEHTUPOBAHHOT'O
[IPOrpaMMHUPOBAHUS YMEET: aJaiTUPOBATh U
MCII0JIb30BaTh I1a0JIOHBI 0OBEKTHO-
OPUEHTHPOBAHHOI'O IIPOrPaMMHUPOBAHUS IS
pereHus MpoeCcCUOHANbHBIX 33134,
peannu30BBIBATL IPOrPaMMHO U HCIIOJIB30BaTh Ha
[PAaKTHKE MAaTEMAaTHYECKUE AIITOPUTMEI, C
[IPUMEHEHUEM BBICOKOYPOBHEBOIO SI3BIKA
nporpammupoBanus C++ Mmeer nmpakTuuecKuil
OIIBIT: MPUMEHEHUS! OObEKTHBIX TEXHOJIOTUI
pa3pabOTKU MPOTrPaMMHBIX CUCTEM, Pa3pabOTKH
KOMITbIOTEPHBIX NPOrpamMm Ha si3bike C++

1.0.21 OOBEKTHO-OPUEHTUPOBAHHOE
[IpOrpaMMHUPOBaHUE

3HaeT: YMeeT: HCIOIb30BaTh (PyHIaMEHTAIBHBIE U
crelMajIbHbIe 3HaHUs, I0Jy4YeHHbIE B 001aCTH
(U3UKO-MAaTEMATUIECKUX U KOMIIBIOTEPHBIX HAYK
lMeeT npakTUYECKH OMBIT: IPUMEHEHUS

1.0.11 BpruncnurenbHblii IPaKTUKYM [OJIy4EHHBIX MAaTEMaTHYECKUX 3HAHUI U HAaBBIKOB
POTrpaMMHUPOBAHMSI JUIs PELICHNS IPUKIIaIHBIX
3a/1a4, CO3/1aHusl IPOIPAMMHBIX CPEJCTB IS
pelLeHHs CTaHIapTHBIX 3a/1a4 MpodeccuOHATbHON
eI TEIIbHOCTH

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCHUILUIMHBI cocTaBseT 3 3.e., 108 4., 70,25 .
KOHTAKTHOU pabOoThI

Pacnpenenenune
. Bcero M0 ceMecTpaM B yacax
Buz yae6HO# paboThl
4acoB Howmep cemecTpa
6
OO6mast Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITH) IPYTHE BHIIBI
9 16 16
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 16 16




Camocmosmenvuas paboma (CPC) 37,75 37,75

ITpopaboTka nekuuii, n3yueHne nocooui 8 8
[TonroToBka K KOHTPOJIBHOM paboTe 5 5
[ToaroroBka k 3a4eTy 12,75 12.75
[TonroroBka k madoparopubiM padboram Nel - Ne7 u 12 12
odopmIleHHEe OTYETOB K JaOOpaTOpHBIM paboTam
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3a4yeT

5. Conep:kaHue IMCUUIIMHBI

O0beM ayaTUTOPHBIX
pasjj\fena HaumeHnoBanue pa3nenoB AUCIUIUIMHBI 3aHATHH 10 BUJIAM B Yacax
Beero |JI| II3 | JIP
1  |BBeneHue B TEOpHIO HCCKYCTBEHHBIX HEMPOHHBIX CETEN 8 41 4 0
) MHOTOCI0MHBIE NCKYCCTBEHHBIE HEHPOHHBIE CETH MPSIMOTO 14 6l a4 4
pacnpoCTpaHEeHUs
3 |Camoopranusyromascs kapra npuzHakoB. Cetb KoxoHeHa. 8 41 2 2
4  |PeKKypeHTHbIE UCKYCCTBEHHbIE HEHPOHHBIE CETU 12 6| 2 4
5 lckyccTBEHHBIE HveﬁpOHHBIe CeTH, MIMUTHPYIOIIHE CBOICTBa 12 61 2 4
€CTECTBEHHBIX HEMPOHHBIX CETEH.
[ I[puMeHeHne NCKYCCTBEHHBIX HEMPOHHBIX ceTeil. [IporpaMMHubie
6  |cpeAcTBa U CHCTEMBI MOJICIMPOBAHUS MCKYCCTBEHHBIX HEUPOHHBIX 10 6| 2 2
CETEeH.
5.1. Jlekuun
Ne Ne Koz-
nexuuulpasena HanmenoBanue nin KpaTkoe coepkaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
Hcropuueckas crpaBka. bruojgornyeckuii HEMpoOH U ero MmaremMaruyeckasi MoJeb.
1 1 |CTpykTypa u CBOMCTBA HCKYCCTBEHHOTO He¥poHa. PasHOBHIHOCTH 2
MCKYCCTBEHHOI'O HEMPOHA.
) 1 Knaccudukanus Hej/'lpOHHBIX cereil u ux cpoiicTra. [IpencraBieHre 3HaHU B )
MCKYCCTBEHHBIX HEHPOHHBIX CETSIX.
3 ) [IepcenTpoH. OG}TICHI/IG, OCHOBaHHOE Ha KOppeKuuu omubok. Peannzamnus )
oyneBbix Gynkiuit AND, OR u XOR npu momomu nepcentpoHa.
4 5 MHorocI0MHast HEMPOHHAsA CETh NMPSMOI0 PACIPOCTPAHEHUSI. AITOPUTM >
00paTHOro pacnpocTpaHeHus: oOKU. TOHKOCTH 00yUEHHSI U ero yIyqIlIeHHUS.
5 ’ Cetu paauanbHbIX 0a3ucHbBIX QyHKIMH. Mcnonb3oBanue RBF cetu s )
AnmpoKcUMaIuu QyHKITUH.
6 3 Certn (}(apTI)I) K0>i0HeHa. 3amaun KIaccupUKauy U Kiactepusanuu. [Ipasuino )
MATKOM U )K€CTKOM KOHKYPEHIIUH.
7 3 |CeTH BCTPEYHOIO PacpOCTPAHECHUSI. 2
8 4 |Cerb Onmana. Anroput™M oOyuyeHus. 3ajada MPOrHO3UPOBAHUSI. 2
9 4 Cetp Xondunga. Anroput™m paboThl U 00y4eHHs CeTH. J|ByHanpaBieHHAs )
ACCOLMATUBHAS MTAMSTh.
10 4 Ceth Xemmunra. O0ydeHue v GyHKITMOHHpPOBaHUE ceTH. JIOCTOMHCTBA U )
HE0CTaTKH.
1 5 AnantuBHble pe3oHaHcHbIe ceTH (ART-cetn). CTpykTypa u GyHKIMOHUPOBaHHE )
ceTHu. 3arlOMUHAHUE U KJIacCU(UKALIN BEKTOPOB CEThIO.




12 5 KOrHUTPOH ¥ HEOKOTHUTPOH (Ha3HAYEHHUE, OMIMCAHUE, CTPYKTYpa, OOydeHue, )
MIPMEHEHUE)
13 5 |CBepTOouHBIE HEHPOHHBIE CETU 2
[I[ppuMeHeHne NCKYCCTBEHHBIX HEMPOHHBIX CETEM I MOJIEIUPOBAHMS
14 6 |cTaTMuecKkuX 0OBEKTOB, KJIACCU(PUKAIIUH, AIMTPOKCUMAITUU (PYHKIIHUA, 2
KJIaCTepU3ali, BpDEMEHHBIX PSAAOB, TMHEWHBIX JUHAMUYECKUX OOBEKTOB.
OO011pre cpeacTBa O COBPEMEHHBIX POrPaMMHBIX CPEACTBAX U CHUCTEMAX
15 6  [MOmeNIMpPOBAHUS UCKYCCTBEHHBIX CE€TE€il. XapaKTEepUCTUKH COBPEMEHHBIX 2
[IPOrPaMMHBIX CPEJCTB U CUCTEM MOJEINPOBAHNS UCKYCCTBEHHBIX CETEH.
OO6mue cenenus u xapakrepuctukn nakera Neural Networks Toolbox npu
pEIIeHNH 3a]1a4: KJIacCU(pUKAIUH, allllPOKCUMAIUU (PYHKIIUH, TIPOTHO3UPOBAaHKE
16 6  [3HadyeHui mpouecca, aBTOMaTHYECKOE BbIIEJICHUE LIEHTPOB KJIACTEPOB. 2
Hcnonp3oBanue cpenbl Simulink myist mocTpoeHus u BU3yanu3aun
VCKYCCTBEHHOW HEUPOHHOU CETH.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansuspasiena HaumeHoBaHue niM KpaTKoe coJepKaHue MPaKTUYECKOro 3aHATUS, CEMUHApa BO
4acoB
1 1 HckyccTBenHblit HelipoH. Moaens Makkanoxa-ITutca. IToporossie )
aKTHBalLMOHHBIC (yHKIWU. JIMHEHHas Ki1acCupUKaIs.
[TocTpoeHne HEHPOHHOTO ANTOPUTMA ISl OOPAIIEHHUS YUCIIa U peasln3alus
2 1  |gaHHOrO aNrOpUTMA IS BHIYMCICHUS 3HAYEHUS SKCIIOHEHTHI IPU MTPOU3BOIBHOM | 2
BELECTBEHHOM 3HAYE€HUU apryMeHTa
3 ) [lepcentpon Po3enbmnara. O6yuenue. Peanuzanus OyneBsix Gpynkimiit AND, OR, )
XOR
4 ) AJTOpUTM 0OPATHOTO PACIPOCTPAHEHUS OMIMOKHU. Annpokcumanus QyHKIuH ¢ )
rnomouipto RBF-cetn
5 3 |CeTu BCTpEUHOTO pacpoOCTPaHECHHUS. 2
6 4 |Cerp Dnmana. Pemienue 3a1a4 Ha TPOTHO3UPOBAHKE. 2
7 5  |KOrHUTpPOH M HEOKOTHUTPOH. 2
8 6 |[IpumeHeHue HEMPOHHBIX ceTel A AU PepeHIInaIbHbIX YpaBHEHHH. 2
5.3. JlaboparopHbie padoThI
Ne Ne . Kon-Bo
sapsTspasena HaumeHoBaHMe WK KpaTKoe cofiepkaHue 1a0opaTopHoi paboThI QACOB
1 2 [[lepcentpon Pozenobmnara. IlpaBuno Xe66a. 2
2 2 |Metoxn oOparHoro pacnpoctpanenus omnoku (backpropagation). 2
7 3 |3agaum knactepuzanmu U knaccudukammu. Cetn Koxonena. 3Be3an! [ po3oepra. 2
11 4 |Cerp Xon¢unna. /[ByHanpaBieHHas aCCOIMATUBHAS AMSITh. 2
12 4  |Cerb XemMMuHra 2
13 5 |AnantuBHble pe3oHaHCHBIE ceTu (ART-ceTn). 2
14,15 5 |CBepTouyHbIE HEUPOHHBIE CETH. 2
16 6 |[IpumeHeHHe HEHPOHHBIX CETEH IS pelIeHUs 3a7a4 Ha MPOrHO3UPOBAHMUE. 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Moxsia CPC Crnucoxk nureparypsl (¢ yKa3aHUEM Cemecrp Koz-
pa3esioB, IiaB, CTPAHMUIL) / CChUIKA Ha BO




pecypc

4aCOB

[IpopaboTka JIeKIui, N3y4eHne mocoouit

"ITIYM/, ocH. aurt., 1, m1. 2, 3, 4"; "IIYM/I,
OCH. JIUT., 2, T11. 3, 5, 7, 9"; "ITYMJ, nom.
mut., 1, cT. 25 -80"; "OYMJI, 1, 1. 1, 2";
"9YM/I, 2, r1. 2, 3";

[TonroroBka K KOHTPOJILHOW paboTe

[TYM/, ocH. mut., 1, 1. 2, 3, 4"; "ITYM/I,
OCH. UT., 2, 171. 3, 5, 7, 9";"IIYM/I, ocH.
mat., 3, 1. 1, 2, 3,4"; "OYM/I, 1, o 1, 2";
"OVM/, 2, r. 2, 3";

[ToaroroBka K 3a4eTy

CT. 25
120";

"ITYM/, ocH. nurt., 1, 1. 2, 3, 4"; "IIYM/,
OCH. JIUT., 2, 1. 3, 5, 7, 9"; "ITYM/I, ocH.
nut., 3, o 1, 2, 3, 4"; "IITYMJ, non. nurt., 1,

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

-80"; ITYYMU, nom. nut., 2, cT. 50 -
"OVM, 1, . 1,2"; "OYM]I, 2, r1. 2,

12,75

[ToaroroBka k gaboparopHbsiM paboram Nel -

Ne7 u ohopmileHrE OTYETOB K
1abopaTopHbBIM paboTam

"IIYMU, ocH. nut., 3, 1. 1, 2, 3, 4";
"ITYM/, ocH. nurt., 2, 1. 2, 4, 7, 9";
"OVYM/I, 3, r. 1, 2, 3"; ITYM/I, nom. nurt.,
2, cT. 50 -120";
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6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEXKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBOoeHHUsI 00pa30BaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [lonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

HasBaunue
KOHTpPOJIbHOTO (Bec
MEPONPUATUSI

Ne | Ce- Bun
KM|mecTp| koHTposs

Makc.
Ooain

HOprI[OK Ha4yHCJIeHUs 0aioB

Yun-
THIBa-
eTcs

B ITA

Texymmii |JlaGopaTopHas
KOHTpoJIb | pabora Nel

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

2 6amna: CTyeHT OTBEYaeT C 3aTPYIHEHUIMU
Ha TEOPETHUYECKUE BOMIPOCHI IO TEME
naboparopHoii paboTsl. [Iporpamma paboraer
NPaBUIBHO U KOPPEKTHO.

1 6amn: AArOpUTM COCTaBJIEH BEPHO, HO
porpaMmma He paboTaer.

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

3a4CT

Texymmii |JlaGopaTopHas
KOHTpoJIb | pabota Ne2

3 6ama: CTyleHT OTBEYaeT Ha BCE
TEOPETHYECKUE BOIIPOCHI IO TEME
nmaboparopHoii paboTsl. [Iporpamma paboraer
NPaBIIBHO U KOPPEKTHO.

2 6anna: CTyIeHT OTBEYaeT ¢ 3aTpyIHEHUSIMU
Ha TEOPETHYECKUE BOIIPOCHI TI0 TEME
nmaboparopHoii paboTsl. [Iporpamma paboraer
NPaBIIBHO U KOPPEKTHO.

1 Gayin: AITOPUTM COCTaBJICH BEPHO, HO

3a4CT




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

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Ne3

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

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

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

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

3a4CT

Texymumii
KOHTPOJIb

JlaGoparopHas
pabora Ned

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

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

1 Gamt: AJATOpuTM COCTaBIIEH BEPHO, HO
nporpaMmMa He paOoTaer.

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

3a4CT

Texymmii
KOHTPOJIIb

JlaboparopHas
paborta Ne5

3 6amna: CTyaeHT OTBEYaET Ha BCE
TEOPETUIECCKHE BOMPOCHI TIO TEME
nabopaTopHoi padboThl. [Iporpamma paboraet
MPABIILHO U KOPPEKTHO.

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

1 Gann: ANropuT™M COCTaBJIeH BEPHO, HO
nporpamMMa He paboTaer.

0 GanoB: ANITOPUTM COCTaBJIEH HEBEPHO,
nporpamMmMa He paboTaer.

3a4CT

Texymui
KOHTPOJIb

JlaGopatopHas
pabota Ne6

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
nmaboparopHoii paboTsl. [Iporpamma padoraer
NPaBIIBHO U KOPPEKTHO.

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

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

3a4CT

Texkymmii
KOHTPOJIb

JlaGoparopHas
pabota Ne7

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

3a4CT




2 6anna: CTyIeHT OTBeYaeT ¢ 3aTpyIHEHUSIMU
Ha TEOPETHYECKUE BOIIPOCHI TI0 TEME
nmaboparopHoii pabotsl. [Iporpamma padoraer
NPaBIIBHO W KOPPEKTHO.

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

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

Texkymumii
KOHTPOJIb

KontponpHas
pabora

5 GayUI0B CTaBUTCS B TOM CIIydae, €CJIU BCE
3a]1a4¥l pelIeHbl PABUIBHO

4 GaJiza CTaBUTCS € TOM clIydae, €Cllu
NPaBUIBHO PEIIEHbl YEThIPE U3 MATH 3a]a4
3 Gayta CTaBUTCS B TOM clly4ae, €Clu
NpPaBUIBHO PEIIEHBI TPU U3 MATH 3a7a4

2 GaJu1a CTaBUTCS B TOM clydae, €Clu
NpaBUIBHO PEIIEHBI JBE

1 6ann cTaBUTCS B TOM ClTy4yae, eCiu
NpaBUIBHO peIlleHa O/lHa 3a/1a4a

0 GayI0B CTABUTCA B TOM CIIy4ae, €CJIU HET
NpaBUIBHO PEIIEHHBIX 3a]a4

3a4CT

ITpome-
JKyTOUHast
aTTecTanus

Sauer

4 Gana mosyyaeTr CTy/IeHT, 0OHApy>KUBIIUN
BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITyOOKOe
3HaHUE y4eOHO-IPOrPaMMHOIO MaTepuana,
YMEHHE CBOOOIHO BBITIOJIHATH 3a1aHUs,
peayCMOTPEHHbIE OUIETOM JIs 3a4eTa U
CBOOOHO OTBEYAIOIINI HA JOMOJTHUTEIbHBIC
BOIIPOCHI

3 Gaiia 3aCiyUBaeT CTYACHT, OOHAPYKUBILIUN
[OJTHOE 3HaHKWE Y4eOHO-ITPOrPaMMHOTO
Marepualia, yCIelHO BbITOTHSIIOIMINI
[peayCMOTPEHHbIE B OuiieTe 3a1aHusi, HO
OTBEYAIOIIHIA Ha JIOTIOTHUTEIHHBIE BOIIPOCHI C
3aTPyJHEHUAMHI

2 Oajula MoJyyaeT CTYAEHT, Oy CTUBIIHMA
MOrPEIIHOCTH B OTBETE HA 3a4eTe U MpU
BBITTOJTHEHUH 3aJaHUi B OMieTe, HO
00J1agaroIUM He0OXOAUMBIMU 3HAHUSIMHU 1151
UX YCTPaHEHUS T0]1 PyKOBOACTBOM
HpernoaaBaTeis;

1 Gat cTaBUTCS CTYJIEHTY, OOHApYKUBILIEMY
npoOeIbl B 3HAHUSAX OCHOBHOTO Y4eOHO-
NPOTrPaMMHOTO MaTepraa, JOMyCTHBIIEMY
NPUHIMIHAATbHbBIE OIIMOKH B BBINOJIHEHUH
MPETyCMOTPEHHBIX OMJIETOM 3aJaHUM.

0 GasIoB CTaBUTCS CTYAEHTY, KOTOPbIi HE CMOT
BBITTOJTHUTH HU OJTHO 33aJ]aHHe B OmieTe s
3ayera.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun
IIPOMEKYTOYHOU IIponenypa nposeneHus Kpurepin
P d p ypatp OLICHUBAHHUS
arTecTalun
saueT PefiTunr oOyuaromierocs o AUCUUIITHHE POPMUPYETCS IO B cooTBeTcTBHM C
pe3yabpraraM TeKyuero Koutpois. KonrponsHoe meponpusitue |om. 2.5, 2.6




3a4eT MPOBOJIUTCS B OYHOMU (hopMe U He SBIseTCs 00s13aTeNnbHbIM, ([TonokeHus
OJTHAKO CTYJIEHT MOXET MPUITH Ha 3a4eT U MOBBICUTH CBOM
peiituar. CTyneHTy Ha 3aueTe BeigaéTcs ouner. Jaércs 90 munyT
JUTSI IOJITOTOBKH K OTBeTy. [IpoBoauTcs cobecenoBanue no
BBIJJAHHBIM BOIIPOCAM.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHINU €3yJIbTaThl 00yUeHUs TLRlEIHRD

OIIK-6 3HaeT: KJ‘IaCCI/I(l)I/IKaLII/IIf) HEUPOHHBIX CETEH, KX CBOICTBA; MOAEIHN TAANAAANY
[IPEJICTABICHNS 3HAHUN B UCKYCCTBEHHBIX HEHPOHHBIX CETIX
'YMeeT: IPUMEHATh UCKYCCTBEHHbBIE HEMPOHHBIE CETH JUIsl PEILICHNUS 3a1a4

OIIK-6 KJ1accuUKaluy, KIacTepU3aliH, IPOTHOZUPOBAHUS U alllIPOKCUMAIII HHHH
byHKIH
lMeeT mpaKTUYEeCKHUH OIBIT: HCHOIb30BAHUS COBPEMEHHBIX ITPOrPaMMHBIX

OIIK-6 CPEJICTB ¥ CUCTEM MOJECIUPOBAHUS JUIsI TIOCTPOCHUS U BU3yalU3allun HAHAH
MCKYCCTBEHHbBIX HEMPOHHBIX ceTei

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOAMYeCKOe M HH(POPMaAIHOHHOE 00ecrieyeHne TUCIUIIINHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  Scauukuii, JI. H. BBenenue B HICKYCCTBEHHBIN MHTEIUIEKT [ TekcT]
yue6. mocodue JI. H. Scaunkuii. - 2-e usm., ucrp. - M.: Axagemus, 2008. - 174, [1 ]
C.

0) OononHumMenbHAsL IUMepamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelouwuecs 68 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. HelipoHHsie ceTu

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. HelipoHHsle ceTn

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIlUsA

HaumenoBanue
Ne Brx peeypea s buGnuorpaduueckoe onucanue
JTUTEPATYPBI AIIEKTPOHHOM
dbopme

DIEKTPOHHO- bapckuii, A.b. Jlornueckue HEHPOHHBIE CETU [ DIEKTPOHHBIHN

1 OcHoBHast OonbnMMoTeyHas pecypc] : yuedHoe mocodue / A.b. bapckuii. — DnekTpoH.
nuTeparypa cucrtema nan. — Mockasa : , 2016. — 492 ¢. — Pexum nocrymna:
n3narenscTBa Jlans |https://e.lanbook.com/book/100630. — 3ari. ¢ skpaHa.




DIEKTPOHHO- bopucos, B.B. Heuetkue moaenu u ceTu [DI€KTPOHHBIN
JlOmONHUTE bHAS [GHOTHOTETHAS pecypc] : yauebnoe mocodue / B.B. bopucos, B.B. Kpyros,
2 reparypa cHCTeMaA A.C. ®enynoB. — DnexTpoH. 1aH. — Mocksa : ['opsiuas
wsnatensersa Jlans nmuHus-Tenekom, 2018. — 284 ¢. — Pexxum nocrtyna:
https://e.lanbook.com/book/111022. — 3arm. ¢ skpaHa.
DIEKTPOHHO- SAcaunnxun, JI.H. I/IHTCHHGKTyaJIBHLie CUCTEMBI [ DNEeKTPOHHBIN
OCHOBHAs T —— pecypc] : yueonuk / JI.H. ScHumkmii. — 3J‘IeK"£p0H. IaH. —
3 ureparypa o Mocksa : M3natensctBo "Jlaboparopus 3nanuii", 2016. — 224
naTenseTBa Jlann c. — Pexum noctyma: https://e.lanbook.com/book/90254. —
3am1. ¢ 9KpaHa.

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Embarcadero-C++ Builder 10 Seattle Professional Architect(6eccpouno)

2. Math Works-MATLAB, Simulink 2013b(6eccpouno)
3. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

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

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne T CIUTITHHbI

OcHoBHOE 000pyJ0BaHNE, CTEH IbI, MAKEThI, KOMITbIOTEPHAs TEXHHKA,

N Ne
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