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AHHOTaUs

JucuumnnuHa «3anmTa HEHPOHHBIX CeTel» BXOIUT B 00pa30BaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHMA — MPOrpaMMy CHEIHAJIUTETa [0 HANPaBICHUIO MOJArOTOBKH/
crenuansHocT 10.05.03 «MHbopmanmoHHass 0€301MaCHOCTh aBTOMATH3UPOBAHHBIX CHCTEM
HanpaBiIeHHOCTH «be30macHOCTh OTKPBITBIX MH(POPMALMOHHBIX CHUCTeM». JlucuumianHa
peanmmu3yetcs kadenpoit «Ne33».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[IK-2 «Cnocoben ¢opmupoBaTh TpeOOBaHHS K 3amuTe HHGOPMAalMU B OTKPBITHIX
UH(OPMAIIMOHHBIX CUCTEMAX)

I[IK-9 «CnocobeH ocymiecTBiIsATh pabOTBl IO OIEHKE paboTOCIOCOOHOCTH |
3¢ (HEKTUBHOCTH MPUMEHSIEMBIX TIPOTPAMMHO-ANTIAPATHBIX CPEJICTB 3aMIUTHl HHPOPMAITUI

I[IK-11 «CnocobeH mpoBOAWTH OIEHKY YpPOBHA HWH()OPMAIMOHHOW OE301macHOCTH
OTKPBITBIX HHPOPMAITMOHHBIX CUCTEM)

ConepxaHue JUCHUIUIMHBI OXBAaThIBAET KPYT BONPOCOB, CBSI3aHHBIX C BUAAMH
apXUTEKTYp KJIACCUUECKUX HEMPOCETEBBIX MOJEIIEH; aJIrOpUTMaMH 00yUEeHHUSI HEMPOHHBIX CeTell;
crocobaMu TPUMEHEHHUs HEHPOHHBIX CeTeH [UIsi pelleHUs Pa3IuYHbIX MPHUKIATHBIX 33734,
METO/IAMM 3aLIUThl HEUPOHHBIX CETEH.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yJaromerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B popme 3auera.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenbpro OCBOCHUS TUCHUIUIMHBI SBIISETCS U3YYCHHE METOJ0B CHHTE3a HEMPOHHBIX CETEH,
WX 3aIIUTHI U TPAKTHYECKOTO IPUMEHEHHS.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIICHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (janee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMH WJIM WX 9acTsaMu. KOMIETeHIINY U MHAUKATOPBI MX JOCTHKECHUS TIPUBEIICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpymma) Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HanMEHOBaHHE

KOMIICTCHIIHN KOMIICTCHIIN
KOMIICTCHII U

[1K-2 Criocoben
¢dbopMupoBaTh

TpeOoBaHUs K
[TpodeccuonanbHble p I1K-2.3.4 3HaTh OCIEACTBUS OT HApyLLIEHUS
3anmTe HH(popMaIum

KOMIICTCHIIN CBOICTB 0€30I1aCHOCTHU HHQ)OpMaHI/II/I
B OTKPBITBIX

MH(}OPMaLMOHHBIX
cucremax

ITK-9 Cnocoben
OCYILECTBIIATh
paboTHI IO OIIEHKE
paboTOCIIOCOOHOCTH
[Tpodeccuonanvubie | U 3¢ HEKTUBHOCTH I1K-9.3.4 3nath kpunTorpaduueckre anropuTMsl
KOMITETEeHIIUH PUMEHSIEMbIX ¥ 0COOCHHOCTH UX MPOrPaMMHOM peann3aiiu
IPOrpaMMHO-
anmnapaTHbIX CPECTB
3aIUTHI
uHpopManuu

ITIK-11 Cnocoben
IIPOBOAUTH OLICHKY
YPOBHS I1K-11.B.2 BnayieTb HaBbIKaMU OIICHKU
[Tpodeccnonanbuble | HHPOPMAITMOHHON 53¢ (HEeKTUBHOCTH MPUMEHSIEMBIX CPEJCTB 3aIIUThI
KOMITETEHIINU 0e301macHOCTH nH(pOpMalnH, ONpeIeTICHUE UX YPOBHS
OTKPBITBIX 3aIUIIEHHOCTH

MH(OPMaLMOHHBIX
CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIINX UCIUILINH!
— HedeTKas JIOTHKA,
— MaTeMmaThyecKas JOrMKa U TEOpHsl aJITOPUTMOB,
— JMCKpEeTHas MaTeMaTuka

3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AAaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHHE, TaK U MOT'YT HUCITOJIb30BaThCs Mpu noAaroroske BKP




3. O0BeM U TpyIOEMKOCTb TUCITUTUTHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:

nekiuu (JI), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13),

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, Hudd. 3auy, | 3auer 3auer
JK3.**)

£

IIpuMmeuanue: KaHAUOATCKUIT SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JTUCIUILTHHBI MO pa3jeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTIMHEI (1ac) (aac) (qac) (ac) (1ac)

Cemectp 8

Paznen 1. buonornyeckue acreKkTsbl HEPBHOMN
nesitenbHOCTH. HelipoH. Akcon. CuHaric.
Pednexropnas nyra. LlenTpanbHas HepBHas
cucrema.

Pa3nen 2. Mogenu MckyccTBEHHOTrO HEMpPOHAa.
@yHKIMM akTUBalMK. HENpOH ¢ BEKTOPHBIM 4 2 4
BXOJIOM.

Paznen 3. MckyccTBEHHBIE HEUPOHHBIE CETH.
Apxurekrypa cKycCTBEHHBIX HEMPOHHBIX CETEH.
HabGop cpenctB miis co3anus, MHUIIMATA3AIIH, 4 4 6
00y4YeHHsI, MOJEIMPOBAHMS U BU3YaTIU3AL[H
CETH.

Pasznen 4. Iloctpoenus ceteil pa3an4HoOn
ApPXUTEKTYPhI C TOMOUIbI0 HHCTPYMEHTAIBLHOTO
nporpammuoro nakera Neural Network Toolbox
cucremsl MATLAB.




Paznen 5. Metos! 1 anropuTMbl 00yUYeHUS
HCKYCCTBEHHBIX HEMPOHHBIX ceTel. [ panqueHTHbIe

ITOPUTMBI 00y4YeHHUs. AJITOPUTMBI, OCHOBAaHHBIE 8 8 10

Ha WCIOJIH30BAaHUHM METO/Ia COTPSIKECHHBIX

IpaJUuEeHTOB.

Paznien 6. Metonbl obecrieueH st 3a1UThI 8 8 10

KOH(HUTypanuy HEHPOHHOM CETH.

Hroro B ceMecTpe: 34 34 40
Htoro 34 0 34 0 40

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

OoOydJarlolmMMUCS ~ OINpEAeNCHHBIX  TPYAOBBbIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HasBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 buosiornyeckue acrnekTbl HEPBHOM JeATENBHOCTH. HelpoH.
AxkcoH. Cunanc. Pednexkropnas ayra.
LlenTpanbHast HEpBHAsI CUCTEMA.
buosiornyeckue acrnekTbl HEPBHOM JeATENbHOCTH. HelpoH.
Axkcon. Cunanc. Peduekropnas nyra.
IleHTpanbHas HEPBHAS CUCTEMA.

2 Mopenn HCKYCCTBEHHOTO HeWpoHa. @OYHKIMM aKTHUBALUH.
HelipoH ¢ BEKTOPHBIM BXOJIOM.
Mopenn HCKYCCTBEHHOTO HelpoHa. @DYHKIMM aKTUBALUH.
HelipoH ¢ BEKTOPHBIM BXOJOM.

3 HckyccTBeHHBIE HEUPOHHBIE CeTH. ApxuTeKTypa
UCKYCCTBEHHBIX HEHpOHHBIX ceTeil. Habop cpencts
JUISL CO3JaHMsl, UHULMAIU3AUKN, OOYy4eHHUs, MOJEIMPOBAHUS U
BU3yaJIN3alUU CETH.
HckyccTBeHHBIE HEHWPOHHBIE CEeTH. Apxutekrypa
HCKYCCTBEHHBIX HEWpPOHHBIX ceTeil. Habop cpencts
JUI CO3JIaHMsl, MHUIMAIU3ALUU, OOydeHHs, MOJECIUPOBAHUS U
BU3yaJIN3aLUU CETH

4 IlocTpoeHus cerel pasiaM4HOM AapXUTEKTYphl C ITOMOILBIO
MHCTPYMEHTAJIIBHOT'O MPOTPaMMHOTI0
nakera Neural Network Toolbox cucremsr MATLAB.
ITocTpoeHnst ceTtel pasnUMYHONM ApPXUTEKTYPbl C ITOMOILIBIO
MHCTPYMEHTAJIBHOTO POTPaMMHOI0
naketa Neural Network Toolbox cuctemer MATLAB.

5 Metonbl U anropuTMbl OOYYEHHUS MCKYCCTBEHHBIX HEHpPOHHBIX

CETeH. rpaI[I/IeHTHLIC AJITOPUTMBI
06y‘{eHI/I$I. AJ'IFOpI/ITMBI, OCHOBAHHBIC HA HMCIIOJb30BaHHMH MECTOJa




COIPSIKEHHBIX TPAIUEHTOB.
cerel. I'pagueHTHBIE aIrOpUTMBL

COIIPSKCHHBIX I'PAAUCHTOB.

Metoabl U anroOpuTMbl OOYYEHHUS MCKYCCTBEHHBIX HEHpPOHHBIX

06yqu1/1;1. AJIFOpI/ITMbI, OCHOBAHHBIC HA HMCIIOJb30BaHUH MECTOJa

MeTtobl obecriedeH sl 3alUThl KOHPUTypauu HEMPOHHOM ceTH

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
Tembl IpaKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux No
Ne | Tembl npaktrnueckux | DOpMbI NPaKTUUYECKUX | TPyIOEMKOCTh, |IPAKTUYECKOM |pasjieiia
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | TUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 8

buonornueckue acnekTsl HEPBHOU 1

nesitenbHoCcTH. HelipoH. Akcon. Cunarc. 4 4

Pednexropuas ayra. LlenTpansHas HepBHas

CUCTEMA.

Mopenn HckyccTBeHHOTO HelipoHa. OyHKIINA 5 2 2

aktuBauuu. HelipoH ¢ BEKTOPHBIM BXOJOM.

HckyccTBeHHBIE HEUPOHHBIE CETH. 3

Apxurexrypa cKyCCTBEHHBIX HEMPOHHBIX

ceteit. Habop cpencts st co3nanus, 4 4

MHUIMAIU3alMY, 00y4YeHuUs, MOAETHUPOBAHUS

Y BU3YaJIU3allMH CETH.

ITocTpoenus ceTelt pa3InYHON apXUTEKTYpPBI 4

C MIOMOIIIbI0 HHCTPYMEHTAIBHOTO 8 3

nporpammHoro nakera Neural Network

Toolbox cucremet MATLAB.

MeTobl 1 aNrOpUTMbI 00yUeHUs 5

HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

I'pasveHTHBIE aATOPUTMBI O0YUEHUSI. 8 8

AJTOpUTMBI, OCHOBAHHBIE HA UCIIOJIb30BAHUU

METO]Ia CONPSKEHHBIX IPAJUEHTOB.

MeTtop1 0OecriedeH sl 3aIUThI 8 8 6

KOH(Urypayy HeHpOHHOM CeTH.




Beero | 34 | 34 |

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas padoTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYI0SMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrostensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIMXCS TT0 TUCIUIUINHE (MOJIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JJIsl CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MmeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

KomnmuecTtBo 9K3eMILIsIpoB B
Iudp/
URL apec bubnuorpaduueckas ccpuika OubmMoTeKe
(KpoMe 3IIEKTPOHHBIX SK3EMILISIPOB)

004 Aamaiaun, J. 3
AS1 MamuHHOoe 00y4yeHHe : HOBBIH

WCKYCCTBEHHBIM MHTEIUICKT / O. AnmanauH. -

M. : Anpniuna [TaGaumep : Touka, 2017. -

208 c. : puc. - (3aBTpa 31O OYIYT 3HATH BCE). -

Bubnuorp.: c. 185 - 189. - ISBN 978-5-9614-

6114-5 (Anbnuna [Tabmumiep). - ISBN 978-5-

9908700-8-6 (Touka) : b. 1. - Teker :

HEIOCPEICTBEHHBIN.
004 Heiipocetu B MATLAB : metonueckue 36
H 46 YKa3aHHU K BBIITOJIHEHUIO J1Ta00paTOPHBIX

pab6ot / C.-Iletepb. roc. yH-T a3pOKOCM.




npubopocTtpoenus ; coct. M. B. Bypaxkos. -
CIIG. : M3a-Bo I'YAIL, 2017. - 38 c. : puc.,

Tabn. - bubnuorp.: c. 37 (5 Hass.). - b. 11. -

TekcT : HenmocpeACTBEHHBIM.

004 TarapuukoBa, Tarbsina MuxaiijioBHA 5
T23 (mpod.).

AHaJn3 JaHHBIX B PUKJIATHBIX 3a/1a9aX
oOecrieyeHns UHPOPMALIMOHHOM
6e3omacuocTu : MoHorpadus / T. M.
Tarapuukosa ; C.-Iletep6. roc. yH-T
a’pokocm. mpubopoctpoenus. - CIIO. : 13a-
Bo ['YVAII, 2018. - 115 c. : Tabu., puc. -
bubmuorp.: c. 113 - 114 (21 nass.). - ISBN
978-5-8088-1315-1 : b. 1. - Tekcr :

HETOCPEICTBEHHBIN.
004 [IpumeHeHHEe CBEPTOYHBIX HEUPOHHBIX CeTe | 5
A 94 JUTSL IACHTU(UKAIIIU CHCTEM : ydeOHOe

nocooue / A. C. Adanacenxo ; C.-ITerep0.
roc. YH-T a3pOKOCM. IPHUOOPOCTPOCHHUSI. -
Cankr-IlerepOypr : M3a-so ['YAIL 2021. -
42 c. : puc., Tabmn. - bubmuorp.: c. 41 (10
Ha3B.). - ISBN 978-5-8088-1550-6 : b. 1. -
TexkcT : HemocpeACTBEHHBIM.

004 Phillips-Wren, G. 1
P56 Advances in Data Science : Methodologies
and Applications / G. Phillips-Wren, A.
Esposito. - [S. I.] : Springer, 2021. - 333 p. -
(Intelligent Sestems Reference Library ; vol.
189). - ISBN 978-3-030-51869-1 : b. u. -
TekcT | HenmoCcpeACTBEHHBIMN.

7. TlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUIUIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TCJICKOMMyHHK&I.[HOHHOfI CEeTHU «I/IHTepHeT»

URL agpec HanmenoBaHue
http://www.orc.ru/~stasson/neurox.html BBeneHne B TeOpHIO HEHPOHHBIX
http://www.statsoft.ru/home/textbook/modules/stneu | ceTeit
net.htmi Heliponnsie cetn
http://algolist. manual.ru/ai/neuro/index.php Hef/lpOHHHe CeTH,

: : HelpouHpopmaTruka
http://www.aiportal.ru/articles/neural- TTOpTAI HCKYCCTBEHHOTO
networks/neural-networks.html AHTeILICKTA

http://www.neuroproject.ru/neuro.php

VYyeOnuk «HeiponHusie ceTu»



http://www.orc.ru/~stasson/neurox.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://algolist.manual.ru/ai/neuro/index.php
http://www.aiportal.ru/articles/neural-networks/neural-networks.html
http://www.aiportal.ru/articles/neural-networks/neural-networks.html
http://www.neuroproject.ru/neuro.php

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUN
8.1. [lepeuenp mMPOrpaMMHOTO OOECIIEUCHHS, HCIIOIB3YeMOT0 TPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUILTHHE.
[lepedeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecnieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH)OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (mpu HEOOXOMMOCTH )

1 JlexuMOHHAS Ay AUTOPUS

KommnsrorepHslii kinace

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

3auer Crnncox BOIpoOCOoB;
TecTtsr;
3anaqu.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIMI O0OYyYaloUIMMHCS TPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapaktepucTtrka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThbHAd IKama PaKTep opmrp HH




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyuvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeIMATN3UPOBAHHBIX TOHSITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHYECKOM TPUMCHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIA.
— O0y4Yaromuiics HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPAMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYIUPYET BHIBOJAOB U 00001IIEHUI.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne n/nt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE IPEYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Kon
Ne n/m [lepeuens BonpocoBs (3a7a4) amns 3a4dera / qudd. 3adera
P P (sanas) 1 i UHIMKaTopa
1 1. bruosornueckue acieKTbl HEPBHOM J1€ATEIBHOCTH. [IK-2.3.4

2. Monenu UCKyCCTBEHHOr0 HelipoHa. DYHKIIMY aKTUBALIUN.
HelipoH ¢ BEKTOpHBIM BXOJOM.

3. UckyccTBEHHBIE HEMPOHHBIE CETH. APXUTEKTYpa
HCKYCCTBEHHBIX HEWpPOHHBIX ceTeil. Habop

CPEeACTB JJIsl CO3JaHMs, MHULIUAIU3ALUHU, 00yueHUs,
MOJIETUPOBAHUS U BU3yaJIU3allUH CETH.




4. ITocTpoeHus ceTeil pa3TuyHON apXUTEKTYPhI C MOMOIIBIO
HMHCTPYMEHTAJIIBHOTO IPOrPaMMHOI0

nakera Neural Network Toolbox cuctember MATLAB.

5. MeToapl 1 aropuTMbl 00y4eHHS HCKYCCTBEHHBIX
HEUPOHHBIX ceTel. [ pagueHTHbIC aJrOPUTMBI

o0OydeHusl.

6. Aroput™Mbl 00y4eHHsI, OCHOBaHHbIE Ha UCIIOJIb30BaHUU
METO/]1a CONPSKEHHBIX IPAUEHTOB.

7. ApXuTeKTypa nepcenTpoHa U crienraibHble QyHKIUHN 115
CO3/1aHHUs [IEPCENTPOHA, HACTPOUKHU

€ro BECOB U CMEIIECHUM.

8. JIunelinple HelipoHHbIEe ceTH. HacTpoliku napamMeTpos 1o
Merony Bynpoy-Xodda.

9. [loctpoenue u 00yueHUE JIMHEHHBIX CETCH IS
KJ1acCU(UKaLUU BEKTOPOB, JINHEHHOM

aNMpOKCUMAIUH, TPECKa3aHMsI, CIICKECHUS U (PUIbTpAIN
CUTHAJIOB, UACHTU(DHUKAIIIH U

MOJIETUPOBAHUS JIMHENHBIX CUCTEM.

10. PagnansHbple Oa3uCHBIE CETH OOIIEr0 BHUIA.

11. ApxutexTypsl pajuaabHbIX 0a3UCHBIX HEHPOHHBIX CETEH
o011ero Bua U crenuaibHble QYHKIIUN

JUISL UX CO3/IaHMS 1 aBTOMATHYECKOM HACTPOWKHU BECOB U
CMEIIEHU.

12. TlpuMeHeHue TaKuX ceTer ISl Kitaccu (UK BEKTOPOB U

anmnpoKcuManuu (yHKITHH.

13. PaguansHble Oa3ucHble ceTd THIIa GRNN.

14. IIpumenenue GRNN cereii 17151 perieHust 3a1a4
0000IIIEHHOM perpeccuu, aHaan3a BpEeMEHHBIX

PSIOB U aIPOKCUMAIUU (PYHKITHIA.

15. PagnansHble Oa3ucHble ceTu THIra PNN.

16. Pemenue 3a1a4u knaccuuKaluy Ha OCHOBE MOJCUETa
BEPOSITHOCTH MPUHAITICKHOCTH

BEKTOPOB K pacCMaTPUBAEMbBIM KJIACCAM.

[1K-9.3.4

17. Camoopranusytouiuxcs ciou KoxoHeHa. ApXUTEKTYpbI
CaMOOPIraHU3YIOLIUXCS HEHPOHHBIX CIIOEB

KoxoHneHa u criennanbHble GYHKIUH IS UX CO3/IaHus,
VMHULMAINA3alWH, B3BEIINBAHMUS,

HAKOIUJICHUS, AKTUBALMH, HACTPOWKHU BECOB U CMEILICHH,
ajlanTalnuy 1 00ydeHus.

18. [IpumeHeHrne caMOOPTaHU3YIOIIUXCS CTIOEB JJIS
HCCIIEA0BAHMS TOIOJIOTUYECKON CTPYKTYPBI

JaHHBIX, UX 00bETUHEHHEM B KJIACTEPbI (TPYIIIbI) U
pacrpeneeHueM 110 KIlaccaM.

19. Camoopranusyromuxcst kaptsl KoxoHnena.

20. IIpuMeHeHne caMOOpraHU3YIOIIMUXCS KapT JUIsl pELICHUs
3a/1a4 KJIACTEPU3aLUH BXOIHBIX

BEKTOPOB

21. Camoopranmzyronmxcs LVQ-cetn. ApXuTekTypsl
CaMOOPraHU3YIOLUXCS HEHPOHHBIX CETEM THUIIA

LVQ u crieninanbHble GYHKINAA TSI UX CO3/IaHUS, HACTPOUKHU
BECOB U O0YyYEHHS.

22. PexyppeHTHbIE HEHPOHHBIE CETH DIIMaHa.

[IK-11.B.2




23. IlocTpoeHus ceTeld yrnpaBIeHUs IBHKYITUMHUCS
o0BEKTaMHU.

24. TlocTpoeHHs CUCTEM TEXHUYECKOTO 3PEHUS U PEIICHUS
JIPYrUX TMHAMUYECKHUX 3a/1a4a.

25. ApXHUTEKTYpbl pEKYPPEHTHBIX HEUPOHHBIX CETEH
Xondwunaa u cnenuanbHbie GYHKIIUN I UX

CO3/1aHHUs, B3BEIIMBAHUS BXOJIOB, HAKOILJICHUS 1 aKTHBU3AIUU.

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KYpCOBOH pabOThI
Mpe/ICTaByIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
} KypCOBOH paboThl

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

3amanue 1
Kakue ¢yHKIHMY BBIMOJIHSAET BXOHON CIIOW MHOTOCJIIOHOTO

nepcentpoHa’?

1. TpancaupyeT curHaia Ha BBIXOJHOW CJIOM MHOTOCIOHHOIO
IepCENnTPOHA.
2.  VYpanser "mym" U3 cUTHajia.
[IepenaeT BXOJHON BEKTOP CUTHAJIOB HA NIEPBBIM CKPBITHII

CJION.

4.  Bsluncnser NpOU3BOIHYIO /Ul aJropuT™Ma 00paTHOrO
pacrpocTpaHeHHsI OINOKH.

.

3aganue 2.
AKCOH — 3TO BBIXOJIHOM WJIM BXOJHOM OTPOCTOK HEHpOoHA?

1. BxopHoii
2. Broixonnoin

3amanue 3.
Uro uzer cHavana — MyTalus Wik KpoccoBep? (B FTEeHETHUECKUX

IrOpUTMax).
1. Myramnus
2. Kpoccosep
3. Omepauuu KpoccoBep B FTeHETUUECKUX aITOPUTMAX HE
CYIIECTBYET.
4. be3 pa3HMILIBI.

3amanue 4.

Heiipon -/ moayumn Ha BXOJ CHTHAJ OT YETHIPEX IPYTHX HEHPOHOB
YpPOBHHM BO30YXKJCHHS, 3Ha4eHHs] KOTOpbIX paBHbl 10, -20, 5, 4 u
COOTBETCTByIOIIME Beca cBszer pasuel 0.8, 0.5, 0.7 um -05

COOTBETCTBEHHO. BBIUMCINTE CHUTHAJI Ha BBIXOAE 4 -ro HCﬁpOHa B




ciyuae ecnu (YHKIMS aKTHBALMM HEHPOHOB €CTh THIIEPOOIMYECKHIA
tanrenc (& = 0.3). BeiGepure NpaBUIIbHBINA OTBET:

1. -

2. 0.2449

3. 0.3145

4, 05

5. -05
3amaHue 5.

JlaHo: HEMpOH ¢ GYHKIIMEH aKTUBAIlUU TUTIA TUIEPOOITMYESCKUN TaHTCHC
¢ Tpems BxoJamu. Bxozpl Bce paBHbI 1 U Bce Beca Takyke paBHBI 1.
[Mapamerp & B hopMyIie THIIEPOOTNIESCKOTO TaHTeHCa paBeH 1. Uemy
OyzeT paBeH BBIXOA HelipoHa?

X1 Wi
X2 W y
W3
X3
3amanme 1.
Urto 00BIYHO UTHHHEE — AKCOH WJIH JICHAPUT?
1. AkcoH
2.  Jlenaput
3amanue 2.

MOXHO JM TIPUMEHATh (YHKIMIO aKTHBAIMH THUMA «CTYIEHBKa» IPH
MeToJ1e 00yueHus: 00paTHOTrO PaCIpPOCTPaHEHUsI OIIUOKU?

1. Jla
2. Her

3aganue 3.
Kakas #3 HIDKENepeyuclieHHbIX HEHPOHHBIX CeTell ecTh CceTh ¢
oOparsbiMu cBsizsiMu? 1. Cetb KoxoHeHa.

2. Cerb XeMMHHTA.

3. Brxognas 3Be3na ['poccoOepra.

4. PammnanbHo — Oa3ucHAas CETh.

3amanue 4.

Heiipon -/ moay4mn Ha BXOJ CHTHAJI OT YETHIPEX JAPYTHX HEHPOHOB
YpPOBHHM BO30YXKJCHHS, 3Ha4YeHHWs KOTOpbIX paBHbl 10, -20, 5, 4 u
COOTBETCTByIOIIME Beca cBszed pasuel 0.8, 0.5, 0.7 um -0.5

COOTBETCTBEHHO. BBIUMCIINTE CHTHAJT Ha BBIXOJAE + -r0 HEHpOHA B
ciydae ecnd (YHKOMS aKTUBAallUd HEWPOHOB €CTh JIOTHCTHYECKas

curmonyia (& =0.2), BeibepuTe NpaBUIbHbIN OTBET:

1. -4
2. 025
3. -352
4. 1.7

3ananue 5.




JlaHO: HEHpOHHasdg CeTh C OJAHUM CKpBITBIM cioeM. Y cetu | Bxon, 3
HEHpOHAa B CKPBITOM CJIO€ U OJMH BBIX0J. UTO OyAeT Ha BBIXOJIE CETU B
ciydae, eciid Ha Bxojie 1, Bce Beca paHsbl 17

00 ;
®

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEpKATCsi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporecce JeKIUs BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIACLHUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3alMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IEJIEBOI YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHHE 3HAaHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd ClalijoB |
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:




Paznen 1. buonornueckue acrekTbl HEPBHOU JieaTenbHOCTU. HelipoH. AkcoH. CuHarc.
Pedrnexropnas gyra. LleHTpanbHast HEpBHAs CHCTEMA.

Paznen 2. Monenu UckycctBeHHoro Heiipona. @yHnkiuu aktuBanuu. HEipoH ¢ BEKTOpHBIM
BXOJIOM.

Paznen 3. ckyccTBeHHbIE HEUPOHHBIEC CeTH. ApXUTEKTYpa MICKyCCTBEHHBIX HEHPOHHBIX CETEH.
Habop cpeacTs mms co3nanus, MHAIHATU3AWN, 00yISHHS, MOACITUPOBAHUS U BU3YAIIU3AIHH
CeTH.

Paznen 4. IlocTpoeHus ceTeil pa3TuIHON apXUTEKTYPhI C IIOMOIIBI0 HHCTPYMEHTAIBHOTO
nporpammuoro nakera Neural Network Toolbox cucremer MATLAB.

Paznien 5. Metonbl 1 alropuT™Mbl 00yUeHHsI HCKYCCTBEHHBIX HEHPOHHBIX ceTeld. I paguenTHbIe
QJITOPUTMBI 00yueHHsI. AJTOPUTMbI, OCHOBAaHHbIE HA MCII0JIb30BAaHUH METOAA COIPSKEHHBIX
I'PAJIUECHTOB.

Paznen 6. Metonbl obecnieueHust 3aUThl KOHQUTYpauu HEHPOHHOHN CETH.

11.2. Metoauueckue ykazaHus A OOydYaroIIUMXCsl MO BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuicss JOJDKEH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTePUCTUKOW 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Boinonnenue nabopaToOpHbIX padOT 00ydaroOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
U3y4eHHs] JUCLMIUIMHBL, OIpenenseMoil ydeOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3allUs TEOPETHUYECKUX 3HAHUH, MOJTYyYCHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3amanus nans  7a0OpaTOpHBIX  PabOT 3aKIIOYaAlOTCs B pealiu3allid  alTOPUTMOB,
PacCMOTPEHHBIX B XOJI€ JEKIUH

JIaGopaTopHble 3aHATHUS TPOBOASTCS MOCIE YTEHHUS JIEKUUH, NAIOUIUX TEOPETUYECKHe
OCHOBBI JJIs1 UX BBINOJHEHHUs. JlomycKaeTcs BBIIOIHEHHE JTa00PaTOPHBIX 3aHATHH 10 TPOUYTEHUS
JEKUUH C LIeNbl0 O0JeryeHusl U3y4yeHusl TEOPETUUYECKOro Marepualia Ipu HaJIMuud ONHMCaHHM
paboT, BKJIIOYAIOUIMX HEOOXOJUMBIE TEOPETHUYECKHE CBEACHUS WM CCHUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHus, COAepKallie ITH CBEICHUS.

[IpenoaBaTens UMEET MPABO OINPENENATh CO/IepKaHKe JIAOOPATOPHBIX PabOT, BEIOMPATH
METOJIbl U CPECTBA MPOBEACHUS J1a00PaTOPHBIX UCCIEAOBAHNM, Hanboee MOJIHO OTBEYAOIINe
UX 0COOEHHOCTSIM M 00€CIIeuynBaIOIINEe BBICOKOE KaueCTBO yUueOHOTO Mpolecca.

[IpenogaBatens GopMupyer pyOekHbIE U UTOTOBBIE PE3yIbTaThl (PEHTHMHIU) CTYAEHTA
0 pe3yNbTaTaM BBHIMOJIHEHUS JJaOOPaTOPHBIX padoT.

Ha naGoparopHOM 3aHSTHH CTYJEHT HMMEET MpaBO 3aJaBaTh NPENOJaBaTeNi0 U (WJIH)
71a00paHTy BOMPOCHI IO COJEPKAHUIO U METOAMKE BBITOJHEHHs pabOThl U TpeOOBaTh OTBETA 110
CYIIIECTBY OOpaIeHusl.

CrTyneHT MMeeT MpaBO Ha BBINOJHEHUE Ja0OpaTOpHOM pPabOTHl MO OPUTMHAIBHOM
METOAMKE C COIVIACHsl MPENoJaBaTels U MOJA €ro HaJ30poM — IpU 0e3yCIOBHOM COOJIIOJIEHUH
TpeGoBaHuil 0€30MacHOCTH.




K BblmonHeHnto 1abopaTOpHOM pabOTHI OMYCKAIOTCS CTYAEHTHI, IOJITBEPIUBIINE
TOTOBHOCTh B OObeMe TpeOOBaHUIl, COAEPKAIIMXCS B METOAMYECKMX YKa3aHMIX K
nabopaTopHOi paboTe U (M) B YCTHBIX MIPEIBAPUTENIBHBIX YKA3aHUAX MPENOaBaTENsL.

B xone 1abopaTopHbIX 3aHATUH CTYACHTHI BEYT HEOOXOANMBIE 3aIIUCH, COCTABIISIOT (110
TpeOOBAaHUIO IPENOJABaTeNsl) UTOIOBbI NUCHbMEHHBIM oTueT. Ha mnepBoMm 3aHATHM LMKIIA
n1a0opaTOpHBIX padoT IMpernojaBaTelb JOHKEH aTh KOHKPETHbIE YKa3aHHs 10 COCTABICHMIO U
O(OPMIICHHIO OTUYETOB C LIENbI0 OOecIeueHus equHO00pasus. B 3aBUCIMOCTH OT 0COOCHHOCTEM
LIUKJIa JJAOOPATOPHBIX 3aHATHI OTYET COCTABIACTCS KaXIbIM CTYACHTOM HHAMBUAYAJIBHO, MO0
o0mmid oTuer — moArpynmoil u3 2-3 cryneHTtoB. [lo oOkoH4YaHuUM 1abOpaTOpHOM PabOTHI
CTYAEHTBHl 00s3aHbl NPEJCTaBUTh OTYET MPENOAABATENIO JJI MPOBEPKU C IOCIERyHOIEH
3amuTo. Ilo cormacoBanuto ¢ npenojgaBaTesieM J0NyCKaeTcs MPEICTaBICHUE K 3alUTe OTYeTa
0 JaboparopHOoi paboTe BO BpeMs CIEAYIOIIEro JabopaTOPHOrO 3aHATUA MM B
VHJMBUYaJIbHbIE CPOKH, OTOBOPEHHBIE C IpernoaaBareneM. J[oMmycKaeTcsl 1Mo COrjacOBaHUIO C
IpernoJiaBaTeseM MpeaCTaBIATh OTUET O JIAOOPATOPHOU PaboTe B 3JIEKTPOHHOM BHUJIE.

JIaGopaTopHoe 3aHATHE COCTOUT U3 CIEAYIOIIMX 3JEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKJIIOYUTEIbHAS.

BBoaHas yacTh oOecrnieunBaeT MOArOTOBKY CTY/IEHTOB K BBIIIOJIHEHUIO 33JJaHUI paOOTHI.
B ee cocraB BXoaAT:

— (GopMyJIHpOBKa TEMbl, LENIU U 3a4ad 3aHATUSA, OOOCHOBAHHE €ro 3HAYUMOCTU B
npodecCHOHATBLHOM MOATOTOBKE CTY/IEHTOB;

— U3JI0KEHHE TEOPETUUECKIX OCHOB PadOTHI;

— XapaKTEepUCTUKA COCTaBa U OCOOEHHOCTEH 3aJaHMil paboThl U OOBSICHEHHE METOJOB
(crtoco6oB, MPHEMOB) WX BBITIOTHEHUS;

— XapaKTepUCTUKA TPeOOBaHUN K pe3yNbTaTy paboThl;

— MHCTPYKTaX [0 TEXHUKE OE€3011aCHOCTHU MPH IKCILTyaTallui TEXHUYECKUX CPENICTB;

— NPOBEpKa FOTOBHOCTH CTY/IEHTOB BBIIIOJIHSATD 33aJjaHUs PabOThI;

— YKa3aHHs 10 CAMOKOHTPOJIIO PE3y/IbTaTOB BHINOJIHEHUS 3a1aHU CTYJAEHTAMHU.

OcHOBHas 4acTh BKJIIOYAET MPOLECC BBINOIHEHHUs Ja00opaTopHOil paboThl, ohopmieHue
oTryeta U ero 3amuUTy. OHa MOXET CONPOBOXKIAATHCS JOMOJHUTEIbHBIMU PA3bICHEHUSMHU I10
X0Jly paOoThl, yCTPaHEHHEM TPYJHOCTEH MPH €€ BINOJIHEHUH, TEKYILIUM KOHTPOJIEM U OLIEHKOM
pe3yNbTaTOB OT/EIbHBIX CTYJEHTOB, OTBETAaMU Ha BOIIPOCHI CTYIEHTOB. B03MOkHO mNpoOHOE
BBINOJIHEHHE 3aJaHUs(1il) O] pyKOBOICTBOM IIPEIoiaBaTells.

3aKIr04YUTEIbHAs YaCTh COJCPKUT:

— M0/IBeICHHE OOIINX UTOTOB 3aHATHUS;

— OLIEHKY pe3yJbTaTOB PadOThl OTJENbHBIX CTY/IEHTOB;

— OTBETHI Ha BOIIPOCHI CTYJEHTOB;

— BbJAYy PEKOMEHJAIMl MO YCTPAaHEHHIO NPOOETOB B CHCTEME 3HAHUM U yMEHMM
CTYAICHTOB, IO YIYYIIEHUIO PE3yJIbTATOB PabOTHI;

— cOOp OTYETOB CTYAEHTOB /Jisi TPOBEPKH, H3JIOKEHHE CBEJCHHH, Kacaroluxcs
MOJTrOTOBKHU K BBINOJIHEHHIO cleyromeil paboThl.

BBogHas u 3akirouMTenbHAs YacTH JIAOOPATOPHOIO 3aHATHS MPOBOASTCS (PPOHTAIBHO.
OcHOBHast 4aCTb MOXKET BBINOJIHATHCS WHIMBUIYaJIbHO WJIM KOJUIEKTUBHO (B 3aBHCHMOCTH OT
(GhopMBI OpraHU3aIuu 3aHATHS).

Crpykrypa u popma oTuera 0 1adbopaTopHoii padore

Otué€r mo saboparopHOil padboTe OPOPMIIIETCS WHIWBUIYAIHPHO KaXKIBIM CTYICHTOM,
BBITIOJTHUBIIIAM ~ HEOOXOJMMBbIE (HE3aBHCHMMO OT TOTO, BBINONHSUICS JIM JKCIEPUMEHT
WHAMBUAYaJIbHO WM B COCTAaBE IPYIIBI CTYI€HTOB). CTpaHUIBl OTUETA ClIEyeT IPOHYMEPOBATh
(TUTYTBHBIA JTUCT HE HyMEpYyeTcs, Janee UIAeT CTpaHula 2 W T.A.). TUTYIbHBIA JTUCT OTYETA
JIOJDKEH coniepkath Ppaszy: «OTuér mo mabopaTtopHoit padote «HazBanue paboThl», 4yTh HUXKE:
Beimonuun ctyfeHT rpynmbsl (Homep rpynnbl) (Pamuuvsa, HALIKATB)». BHU3Y nucta ciemyer
ykazath Tekymmil roxa. Hampumep, Otuér mo naGoparopnoii pabotre Ne (Homep paboThl)



«BBezneHue B clieKTpasIbHBIN aHanu3y», Beimonnun crynent rpynmnsl 5221 Meanos U.M. Bropas
CTpaHMIIa TEKCTa, CIEAYIOIlas 3a TUTYJIbHBIM JHMCTOM, JOJDKHA HauMHaThcd C MyHKTa: Llens
paboTsl. OTUET, KaK IPaBUIIO, TOJIKEH COAEPAKATh CIEAYIOIINE OCHOBHbBIE Pa3/IEibl:
1. ens paboThI;
2. Teopetnueckas 4acTh;
3. IlporpaMmmHoOe obecneyeHue, UCIob3yeMoe B padoTe;
4. Pe3ynbTaThl;
5. BuiBoabI.
B ciydae HE0OXOIUMOCTH B KOHIIE OTYETA IPUBOAUTCS NIEPEUCHD JTUTEPATYPHI.

TpebGoBanus k opopMIIEHHIO 0TYETA 0 J1abopaTopHOIi padoTe

Teopernueckass 4acTh AODKHA COAEPKATh MHHUMYM HEOOXOAMMBIX TEOPETHUYECKUX
cBeleHM O mpeaMeTHOM oOnactu. He cnegyeTr konmupoBaTh LETMKOM WJIM YaCTHYHO
METOIMYECKOe TTocoOue (Omrcanue) 1abopaTOpHON pabOTHI I Pa3Ieibl yUeOHUKA.

B pasnmene IlporpammHoe obecrneueHue HEOOXOJUMO OIHUCaTh, C TOMOIIBIO KaKHX
WHCTPYMEHTAJIBHBIX CPEJICTB M KakKuM 00pa3oM ObUIM pa3paboTaHbl MOJEIH M IOJIYYEHBI
pe3ynbTaThl. PHUCYHKH, OJIOK-CXeMbl, OMHCAHHE MOJAENU U €€ ocoOeHHOCTeH, He0OXOIUMOCTh
OTJAJIKHA — BCE 3TO JOJHKHO OBITH MPEACTABICHO B YKa3aHHOM pa3fere.

Pasnen PesynpTaThl BKIIOYaeT B ce0S CKPHUHILOTHI MPOTPAMMHOTO MPHIIOKEHUS,
NOJIydCHHBIE TIPU BBHIMOJIHEHUH Ja0opaTopHOl paboTel. PucyHku, Tpaduku W TaOIUIIBI
HYMEPYIOTCS U MOANUCHIBAIOTCS 3ar0JIOBKAMHU.

Bb1BO/IBI HE JAOKHBI OBITH MPOCTHIM MEPEUUCIECHUEM TOrO, YTO CHAEJAHO. 3[1€Ch BaXHO
OTMETHUTh, KaKh€ HOBBIC 3HAHUA O MPEAMETE UCCIETOBAHMs ObLIN MOTYyYEHBI MPHU BBHITOIHEHUU
paboThl, K YeMy IpUBENIO OOCYKIEHHE PE3yJbTAaTOB, HACKOJBKO BBIIIOJIHEHA 3asBJICHHAs 1IEJIb
paboTtel. BpiBoAbl 1m0 paboTe KaKIbIA CTYAEHT JeJaeT CcaMoCTosTeNbHO. B cimydae
HEOOXOIMMOCTH B KOHIE OTuYéra mpuBoauTCS CHIHMCOK JUTEpaTypbl, MCIOIB30BAHHOW MpH
MOJATOTOBKE K paboTe. B Tekcre oTuéTa nenaroTcst KpaTKUe CChUIKM Ha IUTepatypy (yueOHHKH,
CIIPAaBOYHHKH, MHBIE UICTOYHHKHU. ..) HOMEPOM B KBaJIpaTHbIX CKOOKax, Hamp., [1]. JlutepaTypHbie
UCTOYHHUKHA HYMEPYIOTCSl TI0O Mepe UX TMOSBJIECHUS B TEKCTe oTuéra. B koHIE oTuéTra naércs mx
nopoOHbI criucok. Ha BCce MCTOYHWKM CITUCKA JIUTEPATYPHI TOJKHBI OBITh CCBUIKH B TEKCTE
0T4éTa, TaM, Iie ITO He0OXOAUMO.

IIpu cpaue oTuéra mpenojaBaTelb MOXKET clelaTh YCTHbIE M NMHUCbMEHHBIE 3aMEYaHMUs,
3aJaTh JIOMOJIHUTENbHBIE BOMPOCH. Bce OTBETHI Ha JOMOJHUTENBHBIE BOMPOCHI, 00CYKICHUS
BBITTOJIHSFOTCSL CTY/IEHTOM Ha OTIENBHBIX JINCTaX, BKIIOYAEMBIX B OTUYET (IIPU ITOM B TEKCTE
OCHOBHOI'O OTYETa JIeNaeTcsl CHOCKAa WM JIpYroil 3Ha4oK, KOTOpOMYy Oy/leT COOTBETCTBOBATH
HOBBII Matepuain). [Ipu 3TOM NHUCHMEHHBIE 3aMEUaHUs IPETOAaBaTeNsl JOJDKHBI OCTaTbCs B
TEKCTE JUIs ICHOCTH TUHAMUKH PabOThI HaJ OTYETOM.

O0BEM oTuéTa MOIKEH OBITh ONTUMAIBHBIM JJISi TIOHUMAHHUS TOTO, YTO M Kak CJeal
CTYAEHT, BBIMONHAA paboTy. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIIOYAIOT OOIIYI0 U
CHEIHAJIbHYIO TPAMOTHOCTb U3JI0KEHHUS, a TAK)KE aKKypaTHOCTh O(POPMIICHUS.

[Tocne mpuéma npenojaBarenaeM oTYET XpaHUTCA Ha Kadepe.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUICS BBIMIONHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHSs, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEILHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHHA



YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAaeT TIOJyYUTh HABBHIKA TIOBBIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHWUs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJaromuxcs
1o 3a049HOU (popme oOydeHwHs).

11.4. Metoauyeckue yKazaHUsA I OOYYArOIIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUYEHUE CEMECTpa C IENIbI0 OICHUBAHUS XOJa OCBOCHUS
JIACITUIIINHEI.

11.5. Meroauueckue yka3aHus JJisi OOYYAIOLIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranss  OOydyaroIIMXCsl  NPEAyCMATPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB OOY4YeHHs MO auciuiumHae. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEeCCce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
MPUMEHATh WX IS PEHICHUS MPAaKTHUYCCKUX 3ajad. JK3aMeH, KakK IMpPaBWIO, MPOBOJUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHHS
y4eOHOM TUCIUTUTMHEI B TIEJIOM WJIM TPOMEXKYTOUHAs (110 OKOHYaHHH CEMECTpa) OIICHKA 3HAHUI
00y4aromuMcsl IO OT/ACIBHBIM pa3jiesiaM JUCIUILUIUHBI ¢ aTTECTAIIMOHHON OLIEHKOW «3a4TEHOY
WA «HE 3a4TEHOY.

— muddepeHIupoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKM 3HAHHWH, TOTyYEeHHBIX
00y4JarmuMcs TPU U3YYEHUH JUCIUILTUHBL, TIPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEAOBATEIBCKAX PA0OT M MPOXOXKICHUH MPAKTHUK C ATTECTAIIMOHHONW OTICHKOM
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




