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AHHOTaUs

JucuumnuHa «3ammra HEHPOHHBIX ceTel» BXOIUT B 00pa30oBaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHMA — MPOrpaMMy CHEIHAJIUTETa [0 HAMPaBICHUIO MOJATOTOBKH/
crenuanbHocTd 10.05.03 «MubopmarnmonHas 0e30MaCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBiIeHHOCTH «be30macHOCTh OTKPBITBIX MH(POPMALMOHHBIX CHUCTeM». JlucuurinHa
peanmmu3yetcs kadenpoit «Ne33».

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

[IK-2 «Cnocoben ¢opmupoBaTh TpeOOBaHHS K 3aliuTe WHGOPMAlMU B OTKPBITHIX
WH(OPMAIIMOHHBIX CUCTEMAX)

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

I[IK-11 «CnocobeH mMpoBOAWTH OIEHKY YPOBHS HWH(POPMAIMOHHON O€3011acHOCTH
OTKPBITBIX HHPOPMAITIOHHBIX CUCTEM)

ConepxaHve JUCHUIUIMHBI OXBAaThIBAET KPYI BONPOCOB, CBSI3aHHBIX C BUAAMH
apXUTEKTYp KJIACCUUECKUX HEMPOCETEBBIX MOJEIIEH; aJIrOpUTMaMH 00yUEeHHUSI HEMPOHHBIX CeTell;
crocobaMu TPUMEHEHHUs HEHPOHHBIX CeTeH Ui pElleHUs pa3IW4YHBbIX MPHUKIAJHBIX 3aiad,
METO/IAMM 3aLIUThl HEUPOHHBIX CETEH.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JIJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS Pad0Ta 00YJarOmIEroCs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUME BUIbl KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTecTalus B popme 3auera.

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

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

[lenbpro OCBOCHUS NUCIUTUIHHEI SBISICTCS U3YYCHHE METOJI0B 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
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINHM U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konu
Kareropus (rpynna) Ko u HauMeHOBaHWE UHAMKATOPA JOCTUKECHUS
HanMEHOBaHHE

KOMIICTCHIIHN KOMIICTCHIIN
KOMIICTCHII U

[1K-2 Criocoben
¢dbopMupoBaTh

TpeOoBaHUs K
[TpodeccuonanbHble p [1K-2.3.4 3HaTh OCIEACTBUS OT HApyLLIEHUS
3anmTe HH(popMaIum

KOMIICTCHIIN CBOICTB 0€30I1aCHOCTHU I/IH(1)OpMaI_II/II/I
B OTKPBITBIX

MH(}OPMaLMOHHBIX
cucremax

ITK-9 Cnocoben
OCYILIECTBIISATh
paboTHI TIO OIIEHKE
paboTocrnocoOHOCTH
[Tpodeccuonanvubie | U 3¢ HEKTUBHOCTH I1K-9.3.4 3nath kpunTorpadguueckrue anropuTMsl
KOMITETEeHIIUH PUMEHSIEMbIX ¥ 0OCOOCHHOCTH UX MPOrPaMMHOM peann3aiuu
IPOTPaMMHO-
anmnapaTHbIX CPECTB
3aIIHATHI
uHpopManuu

ITIK-11 Cnocoben
IIPOBOAUTH OLICHKY
YPOBHS [1K-11.B.2 BnayieTb HaBbIKaMU OIICHKU
[Tpodeccnonanbubie | HHPOPMAITUOHHON 3¢ (HEeKTUBHOCTH MPUMEHSEMBIX CPEJCTB 3aIIUTHI
KOMITETEHIINHI 0e301macHOCTH uH(pOpMalnH, ONpeieJIeHHE UX YPOBHSA
OTKPBITBIX 3aIlUIIEHHOCTH

MH(OPMaLIMOHHBIX
CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYEHHUH CIENYIOIIMNX AUCIUIIINH:
— HedeTKas JIOTHKA,
— MaTeMmaThyecKas JOrMKa U TEOpHsl aJITOPUTMOB,
— JMCKpEeTHas MaTeMaTHKa

3HaHI/ISI, HOJIy‘-ICHHBIe HpI/I I/IBYLIGHI/II/I MaTepI/Ia.Ha I[aHHOﬁ JUCHUITIIIMHBI, MUMCIOT KakK
CaMOCTOATEJIbHOE 3HAY€HUE, TAK U MOTYT UCIIOJIb30BaThCs Npu nmoAaroroske BKP




3. O0BeM U TpyIOEMKOCTb TUCITUTUTHHBI
JlanHbie 00 00mIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

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

Oobwan mpyooemKocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

neximu (JI), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13),

(dac)

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, udd. 3au, | 3auer 3auer
JK3.**)

EX3

[IpuMeuaHue: kaHAMAATCKHI 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 — Pa3ensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (aac) (1ac) (ac) (1ac)

Cewmectp 8

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

Paznen 2. Moaenu MckyccTBEHHOTO HEHpOHA.
@yHKIMM akTUBanMK. HelipoH ¢ BEKTOPHBIM 4 2 4
BXOJIOM.

Paznen 3. MckyccTBEHHBIE HEUPOHHBIE CETH.
Apxurekrypa cKycCTBEHHBIX HEMPOHHBIX CETEH.
HabGop cpenctB miis co3anus, MHUIIMATA3AIIH, 4 4 6
00y4YeHHsI, MOJCIIMPOBAHMS U BU3YaATTU3AI[IH
CETH.

Pasznen 4. Iloctpoenus ceteil pa3nu4Hoi
apXUTEKTYPHI C TOMOLIbI0 HHCTPYMEHTAIBHOTO
nporpammuoro nakera Neural Network Toolbox
cucremsl MATLAB.




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

ITOPUTMBI 00y4YeHHUs. AJITOPUTMBI, OCHOBAaHHBIE 8 8 10

Ha WCIOJIH30BAaHUH METO/Ia COTPSKCHHBIX

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

MMOATOTOBKA  3aKJIOYaCTCd B HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOydJarlolMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB ¥ 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 buonoruueckne acmekTel HEPBHOW JesaTenbHOCTH. Helpow.
AxkcoH. Cunanc. Pednexkropnas ayra.
IlenTpanbpHas HEpBHAsA CUCTEMA.
buonornueckre acmekTbl HEPBHOW JNEATENBHOCTH. HenpoH.
Axkcon. Cunarc. PednekropHas nyra.
I{eHTpanbHas HEPBHAS CUCTEMA.

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

3 HckyccTBeHHBIE HEUPOHHBIE CeTH. ApxuTeKTypa
HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. Habop cpencts
JUISL CO3JaHMsl, UHULMAIU3AUKN, OOYy4eHHUs, MOJEIMPOBAHUS U
BU3yAJIN3alUU CETH.
HckyccTBeHHBIE HEHWPOHHBIE CETH. ApxuTekTypa
HCKYCCTBEHHBIX HEWpOHHBIX ceTeil. Habop cpencts
JUIS CO3JIaHMsl, MHHUIMAIU3ALUU, OOyueHHs, MOJECIUPOBAHUS U
BU3yaJIN3aLUU CETH

4 IlocTpoeHus cerel pasiaM4HOM AapXUTEKTYphl C ITOMOILBIO
MHCTPYMEHTAJIIBHOT'O MPOTPaMMHOTI0
naketa Neural Network Toolbox cucremst MATLAB.
ITocTpoeHnss ceTteil pasnMYHOM apXUTEKTYpbl C IOMOIIBIO
MHCTPYMEHTAJIBHOTO POTPaMMHOI0
naketa Neural Network Toolbox cuctemer MATLAB.

5 Metonbl U anropuTMbl OOYYEHHUS MCKYCCTBEHHBIX HEHpPOHHBIX

cerel. I'pagueHTHBIE AIrOPUTMBI
o0yuyeHHsI. ANITOPUTMBI, OCHOBaHHbIE Ha UCIIOJIb30BAaHUHM METO/A




COIPSIKEHHBIX TPAIUEHTOB.
cerel. I'pagueHTHbIE alrOpUTMBI

COIIPSKCHHBIX I'PAAUCHTOB.

MeToapl U anropuTMbl OOy4YEHHUS MCKYCCTBEHHBIX HEMPOHHBIX

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 IIPUBEICHBI B TAOJIHIIC 5.

Ta6mmma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux No
Ne | Tembl npaktrnueckux | @OpMbI NpaKTUUYECKUX | TpPyHOEMKOCTh, |IPAKTUYECKOM |pa3jaeiia
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | TUCITHIT
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE IPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTab0opaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 8

buonornueckue acrekTsl HEPBHOU 1

nesitenbHoCcTH. HelipoH. Akcon. Cunarc. 4 4

Pednexropuas ayra. LlenTpansHas HepBHas

CUCTEMA.

Mopenn HckyccTBeHHOTO HelipoHa. OyHKIINA 5 2 2

akTuBaluu. HelipoH ¢ BEKTOPHBIM BXOJIOM.

HckyccTBeHHBIE HEUPOHHBIE CETH. 3

Apxurektypa UcKkycCTBEHHBIX HEHPOHHBIX

ceteit. Habop cpencts s co3ganus, 4 4

WHUIMATA3AIH, 00y4eHUs, MOJISTHPOBAHUS

Y BU3YaJIU3allMH CETH.

[TocTpoenus cerei pa3IMyHON apXUTEKTYPbI 4

C MIOMOIIIbI0 HHCTPYMEHTAIBHOTO 8 3

nporpamMmmHoro maketa Neural Network

Toolbox cucremet MATLAB.

MeTobl 1 aNrOpUTMbI 00yUEHUS 5

HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

I'pasveHTHBIE aATOPUTMBI O0YUEHUSI. 8 8

AJTOpUTMBI, OCHOBAHHBIE HAa UCIOJIB30BAHUU

METO/ia COMPSIKEHHBIX IPAJIUEHTOB.

MeTtobsl 00ecIieYeHUS 3aIUThI 8 8 6

KOH(HUTypay HeHPOHHOM CeTH.




Beero | 34 | 34 |

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

4.6. CamocrodarenbHas padoTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOsTEIbHOW PabOTHI U €€ 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 3amganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU
10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YUAIOIIUXCS TI0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaulle 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KomnmuecTtBo 9K3eMILIsIpoB B
MIudp/
URL apec bubnuorpaduueckas ccpiika OonbmoTeke
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

004 AJmaiaun, J. 3
AS1 MairHHOe 00y4eHHe : HOBBIN

WCKYCCTBEHHBIM MHTEIUICKT / O. AnmanauH. -

M. : AnpniunHa [Mabmumep : Touka, 2017. -

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

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

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

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

HEIOCPEICTBCHHBIMN.
004 Heiipocetu B MATLAB : MmeTonnueckue 36
H 46 YKa3aHHUA K BBITOJHEHUIO JTa00paTOPHBIX

pab6ort / C.-Iletepb. roc. yH-T a3pOKOCM.




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

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

TekcT : HenmocpeACTBEHHBIM.

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

AHaJn3 JaHHBIX B MPUKJIATHBIX 33a9aX
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. IPHOOPOCTPOCHHSI. -
Cankr-IlerepOypr : U3a-so ['YAIL 2021. -
42 c. : puc., Tabmn. - bubmuorp.: c. 41 (10
Ha3B.). - ISBN 978-5-8088-1550-6 : b. 1. -
TekcT : HemoCpeCTBEHHBIN.

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 | HenmocpeACTBEHHBIMN.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «HTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTtn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCIUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CEeTN «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 COTH,

: : HelpouHpopMaTrka
http://www.aiportal.ru/articles/neural- TlopTAIl HCKYCCTBEHHOTO
networks/neural-networks.html -

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

Yuebnuk «HelipoHHBIE CETH»



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. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHEUeHUs, HCIOIb3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpolecca MO0 AUCLUIIUHE.
[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 UCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

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

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu 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.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIS IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

By npomexyTo4yHOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH O0yJyarouuMucs MpUMEeHsieTcsl S-0ajibHasi HIKana OLUEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCs
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or11eHKa KOMITETEHITUHN

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0ayubHas mKana




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

«OTJIMIHOY o
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHbIE ITOJIOKEHUSI C PAKTUYECKON
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJ10 00OCHOBBIBAET M ApT'yMEHTUPYET BbIIBUTAEMBIE UM UJIEH;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
ODOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
P — YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C IPAKTHUYECKON JAESITEIbHOCTBHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOH CeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM IPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPaATYpPhL;
— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
«3AYTEHO»
HalpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayyHbIE MT0JIOKEHNUS;
— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;
— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIILHOY ]
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3aU4TCHO»

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

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

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis HK3aMeHa A
UHJIMKaTopa
Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejacraBieHsl B Tadbmuie 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. buosornyeckue acieKTbl HEPBHOW JI€ATEIBHOCTH. [IK-2.3.4

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

3. UckyccTBEHHBIE HEMPOHHBIE CETH. APXUTEKTYpa
HMCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop

CpPEeACTB AJIsl CO3aHMs, MHULUAIU3ALNHU, 00yueHUs,
MOJICTIMPOBAHUS ¥ BU3YAJIN3ALMH CETH.




4. ITocTpoeHus ceTei pa3mMyHON apXUTEKTYPhI C TOMOILBIO
MHCTPYMEHTAJIBHOTO POrPaMMHOI0

nakera Neural Network Toolbox cuctember MATLAB.

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

o0OydeHusl.

6. AropuT™Mbl 00y4eHHsI, OCHOBaHHBIE HA UCTIOJIb30BAaHUU
METO/]1a CONPSKEHHBIX IPAUEHTOB.

7. ApxuTeKTypa nepcenTpoHa U crennaibible GQyHKIUU 1715
CO3/1aHHUs [IEPCENTPOHA, HACTPOUKHU

€ro BECOB U CMEIICHUIA.

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

9. [locTpoeHue u 00ydeHUE JIMHEHHBIX CETCH IS
KJaccu(UKalUU BEKTOPOB, JIMHEHHOM

anMpOKCUMAIUH, TPEICKA3aHMs, CICKCHNUS U PHIIbTPAILIIH
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 aBTOMATUYECKOW HACTPOUKHU BECOB U
CMEIIEHU.

12. TlpuMeHeHue TaKuX ceTer ISl Kitaccu (UK BEKTOPOB U

anmpoKcUMaIuu (yHKITHA.

13. PagnansHbie Oa3ucHble cetu THITa GRNN.

14. IIpumenenne GRNN cereit aiis pemienus 3aaaq
0000IIIEHHOM perpeccuu, aHaan3a BpEeMEHHBIX

PSIOB U aMPOKCUMAIIUU (QYHKITHH.

15. PagnansHble Oa3ucHble ceTu THIra PNN.

16. Pemenue 3a1a4u knaccuuKaluy Ha OCHOBE MOJCUETa
BEPOSITHOCTH MPUHAITICKHOCTH

BEKTOPOB K pacCMaTPUBAEMbBIM KJIACCAM.

[1K-9.3.4

17. Camoopranusytouuxcs ciou KoxoHeHa. ApXUTEKTYpbI
CaMOOPTaHU3YIOIINXCSl HEHPOHHBIX CIIOEB

KoxoHneHa u criennanbHble GYHKIUH IS UX CO3/IaHus,
WHULIMAIIM3al1H, B3BEIINBAHUS,

HAKOIUJICHU S, AKTUBAIMU, HACTPOWKHU BECOB U CMEILICHH,
ajlanTalnuy 1 00ydeHusl.

18. IlpumeHeHre caMOOPTraHU3YIOIMIMXCS CIOEB ISt
HCCIIEIOBaHMsI TONIOJOTUYECKON CTPYKTYPhI

JaHHBIX, UX 00bETMHEHNEM B KJIaCTEPHI (TPYIIIbI) U
pacnpeesIeHueM 10 KIIaccaM.

19. Camoopranusyromuxcst kaptsl KoxoHnena.

20. IIpuMeHeHne caMOOpraHU3YIOIIMUXCS KapT JUIsl pELICHUs
3aJ1a4 KJIacTepU3aIMH BXOIHbIX

BEKTOPOB

21. Camoopranmsyronuxcst LVQ-cetn. ApXuTeKkTypsl
CaMOOPIraHU3YIOLIUXCSI HEHPOHHBIX CETEH THUIIA

LVQ u cieninanbHbie GYHKIUA U X CO3/IaHUS, HACTPOUKHU
BECOB U O0yYCHHS.

22. PekyppeHTHbIC HEUPOHHBIE CETH DJIMaHa.

[IK-11.B.2




23. IlocTpoeHus ceTeld yrnpaBIeHUs IBHKYITUMHUCS
00BEKTaMHU.

24. TlocTpoeHHs CUCTEM TEXHUYECKOTO 3PEHUS U PEIICHUS
JIPYruX TMHAMUYECKHUX 3a/aua.

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 pabOTHhI
Mpe/ICTaByIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

Ne i/t

KypCOBOi1 paboThI

[TpuMepHBIii TepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

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

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

3amanue 1
Kakwue (yHKIIMY BBITOIHSAET BXOHOM CIIOW MHOTOCIIOIHOTO

nepcentpoHa’?

1. TpaHcaupyeT curHaj Ha BBIXOJHOW CJIOM MHOTOCIOHHOTO
IIepCENTPOHA.
2. VYpanser "urym" u3 cUTHazia.
[IepenaeT BXOJHON BEKTOP CUTHAJIOB HA NIEPBBIM CKPBITHII

CJION.

4.  Bbluncnser IpOU3BOIHYIO /Ul aJropUuT™Ma 00paTHOrO
pacrpocTpaHeHHsI OINOKH.

.

3aganue 2.
AKCOH — 3TO BBIXOJIHOM WJIM BXOJTHOW OTPOCTOK HEWpoHa?

1. BxopHoii
2. Broixonnoin

3aganne 3.
Uro uier cHavana — MyTalus Wik KpoccoBep? (B FTeHETHUECKUX

IrOpUTMax).
1. Myramnus
2. Kpoccosep
3. Omepauuu KpoccoBep B FTeHETUUECKUX aITOPUTMAX HE
CYIIECTBYET.
4. be3 pa3HULBI.

3ananue 4.

Heiipon -~ mosiyuwn Ha BXOJ CHUTHA OT YEThIPEX IPYrUX HEHPOHOB
YpPOBHHM BO30YXKJCHHS, 3Ha4YeHHs KOTOpbIX paBHbl 10, -20, 5, 4 u
COOTBETCTByIOImIME Beca cBszed pasasl 0.8, 0.5, 0.7 u -05

COOTBETCTBEHHO. BBIUMCINTE CHUTHaAJI Ha BbIXOAEC J-ro HCﬁpOHa B




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

1. -

2. 0.2449

3. 0.3145

4, 05

5. -05
3amaHue 5.

JlaHo: HEMpOH ¢ (YHKIHMEH aKTUBALUU TUTIA TUTIEPOOTUIECKUN TAHTECHC
¢ Tpems BxoJamu. Bxozpl Bce paBHbI 1 U Bce Beca Takyke paBHBI 1.
[Mapamerp & B hopMyIie THIIEPOOTNIESCKOTO TaHTeHCa paBeH 1. Uemy
OyZeT paBeH BBIXOJ HEHpoHa?

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

MOXHO 11 MPUMEHATh (YHKLIMIO aKTHBAIlMKM THUIA «CTYHEHbKa» 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.

3ajganue 4.

Heiipon - moay4mn Ha BXOJ CHUTHAJI OT YETHIPEX IPYTHX 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 (YHKIMS aKTUBAallUM HEWPOHOB €CTh JIOTHCTHYECKAs

curmonyia (& =0.2), BeibepuTe NpaBUIbHbIN OTBET:

1. -4
2. 025
3. -3.52
4. 1.7

3amanue 5.




JlaHO: HEeHWpOHHas CeTh C OJHUM CKpBIThIM cioeM. Y cetu | Bxox, 3
HEHpOHAa B CKPBITOM CJIO€ W OJIMH BBIX0J. UTO OyAeT Ha BBIXOJIE CETU B
ciydae, eciid Ha Bxojie 1, Bce Beca paHsbl 17

00 ;
®

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauyeckue ykazaHus g 00y4YarolIUXCs 0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TOJy4YyeHHE OMNbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE MNpo(ecCHOHATBHO-/EIOBBIX  KauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— I[OJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTUS HAYKM U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNATH TJIaBHBIE MBICTH U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCMOJB30BAaHUEM DA3JaTOYHOrO MaTepuajla IpH IPOBEIAEHUM KOPOTKHX JTUCKYCCH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepraa:




Paznen 1. buonornueckue acrekTbl HEPBHOU JieaTenbHOCTH. HelipoH. AkcoH. CuHarc.
Pednexropnas gyra. LleHTpanbHast HEpBHAs CHCTEMA.

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

Paznen 3. ckyccTBeHHbBIE HEUPOHHBIE CeTH. ApXUTEKTypa MICKyCCTBEHHBIX HEMPOHHBIX CETEH.
HabGop cpeacTs st co3nanusi, MHUIIMAIU3AIMU, OOYUYESHHSI, MOJCIUPOBAHMS U BU3YAIH3ALUU
CeTH.

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

Paznen 5. Mertonbl 1 anropuT™Mbl 00y4eHHsI HCKYCCTBEHHBIX HEHPOHHBIX ceTei. I'pagueHTHbIe
QJITOPUTMBI 00yueHHsI. AJTOPUTMbI, OCHOBAaHHbIE HA MCII0JIb30BAaHUH METOAA COIPSKEHHBIX
I'PAJIUECHTOB.

Paznen 6. Metonbl obecnieueHust 3amuThl KOHQUTYpalluu HEHPOHHOHN CETH.

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIOJHEHUIO J1a00paTOPHBIX
pabor

B xozme BbImosHEHHs 11a0OpaTOpHBIX paboT oOyyaromuicss JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Boinonnenue nabopaToOpHbIX padOT 00ydaroOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
U3y4eHHs] JUCLMIUIMHBL, OIpenenseMoil y4yeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CISTYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AlUs TEOPETHYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JCKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLHUIUINHE;

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

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

JlaGopaTopHble 3aHSTHUSI MPOBOAATCS IMOCIE UYTEHHUS JIEKUUH, JAIOIUX TEOPEeTHYECKHe
OCHOBBI JJIsl UX BBIMOJHEHHUs. JlOMycKaeTcs BBIIOIHEHUE JTa00PaTOPHBIX 3aHATHH 10 TPOYTEHUS
JEKUUH C LETbI0 O0JeryeHusl U3y4yeHus TEOPETUUECKOT0 MaTepualia MpH HaJU4ud ONMHCAHUN
paboT, BKJIIOYAIOIIMX HEOOXOJUMBIE TEOPETHYECKHE CBEICHUS WU CCHUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHus, COAepKallie ITH CBEICHUS.

[IpenoaBaTens UMEET MPABO OINPENENATh CO/IepKaHKe JIAOOPATOPHBIX PabOT, BEIOMPATH
METOJIbl U CPEJCTBA MPOBEACHUS J1a00paTOPHBIX MCCIeA0BaHUN, Harboiee TIOJHO OTBEYaIOIUe
UX 0COOEHHOCTSIM M 00ecrieuynBaroIlIre BBICOKOE KaueCTBO yueOHOTro mpolecca.

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

Ha maGopatopHOM 3aHSTHM CTYJEHT MMEET MpaBO 3a7aBaTh MPEMOJaBaTeN0 W (MJIN)
7a00paHTy BOMPOCHI IO COEPKAHUIO U METOJUKE BBIMOJIHEHHUS pabOThl U TpeOOBaTh OTBETA IO
CYIIIECTBY OOpaIeHusI.

CTyneHT WMeeT MpaBO Ha BBINOJHEHUE Ja0OpaTOpHOM pPabOTHl MO OPUTHMHAIBHOM
METOAMKE C COIVIACHs MPENoJaBaTels U MOJA €ro HaJl30poM — IpU 0e3yCIOBHOM COOIIIOJIEHUH
TpeGoBaHUil 0€30MacHOCTH.




K BbimonHeHuto 11abopaTOpHON pabOThI JOMYCKAIOTCS CTYACHTHI, IOJITBEPIUBIINE
FOTOBHOCTb B 00beMe TpeOOBaHUM, COJEpKalIMXCd B METOJIMYECKMX YKa3aHHUIX K
nabopaTopHoi paboTe U (WIK) B YCTHBIX IPEABAPUTEIbHBIX YKa3aHUSAX MIPEToIaBaTers.

B xone nabopatopHbIX 3aHATHI CTYACHTHI BEIyT HEOOXOAUMBIE 3allUCH, COCTABISIOT (TI0
TpeOOBAaHUIO IPENOJABaTeNsl) UTOIOBbI NUCHbMEHHBIM oTueT. Ha mnepBoMm 3aHATHM LMKIIA
71ab0paTOpHBIX paboT IMpernojaBaTelib TOJDKEH JaTh KOHKPETHBIE yKa3aHUs [0 COCTaBICHUIO U
O0(OPMIICHHIO OTUYETOB C LIEJIBI0 OOecIeueHus: equHoo0pasus. B 3aBucumoctu ot ocobeHHOCTEH
[UKJIa TaOOPATOPHBIX 3aHATUN OTYET COCTABISAETCS KaXKbIM CTYIECHTOM HMHIAUBUAYAIbHO, MO0
o0mmid oTuer — moArpynmoil u3 2-3 cryneHTtoB. [lo oOkoH4YaHuUM 1abOpaTOpHOM PabOTHI
CTYJIEHTBHl O0O0s3aHbl MPEICTaBUTh OTYET IMpernojaBaTeNlio Ui IPOBEPKH C MOCIHEAYIOLIEi
3amuToi. Ilo cormacoBanuto ¢ npenogaBaTesieM J0MYyCKaeTcs MPEICTaBICHUE K 3alUTe OTYETa
o naboparopHoil paboTe BO BpeMs CIEAYIOUIEro JabOpaTOpHOrO 3aHATUS WIH B
MHAMBUYaJIbHbIE CPOKH, OTOBOPEHHBIE C MpernojaBareieM. JlomyckaeTrcsl 0 COIIACOBAHUIO C
npernoaaBaTesieM NPeCTaBIsITh OTYET O Jab0paTOpHOI paboTe B AIIEKTPOHHOM BUJE.

JIaGopaTopHo€e 3aHATHE COCTOUT U3 CIAEAYIOLIUX 3JIEMEHTOB: BBOJIHAS YacCTh, OCHOBHAs U
3aKIIIOUUTEIbHAS.

BBopaHas yacTh oOecneunBaeT MOJArOTOBKY CTYIEHTOB K BBIIOJHEHHIO 33JaHUI PaOOTHI.
B ee cocrtaB BXoa4T:

— (GopMyJIHMpOBKa TEMbl, LEIU MU 3a4a4y 3aHATUSA, OOOCHOBAHHE €ro 3HAYUMOCTU B
po(ecCHOHANBLHOM MOATOTOBKE CTY/IEHTOB;

— U3JI0KEHHE TEOPETUUECKIX OCHOB PadOTHI;

— XapaKTepHCTHKa COCTaBa U OCOOEHHOCTEH 3ajaHuil paboThl U OOBSCHEHUE METOIOB
(crtoco00B, MPHEMOB) UX BBITIOJHEHUS,

— XapaKkTepucTUKa TpeOOBaHU K pe3ynbTaTy paboThl,

— MHCTPYKTaX MO0 TEXHUKE OE€30MaCHOCTHU MPH IKCITyaTallui TEXHUYECKUX CPENICTB;

— MPOBEPKA FTOTOBHOCTH CTYJICHTOB BBIIIOJIHATH 3aJaHUsI padoThI;

— YKa3aHHs 10 CAMOKOHTPOJIIO Pe3Yy/IbTaTOB BHIMOIHEHUS 3a1JaHUN CTYJCHTAMH.

OcHOBHas 4acTh BKJIIOYAET MPOLECC BBINOIHEHHUs Ja00opaTopHOil paboThl, ohopmieHue
oTryeta U ero 3amuUTy. OHa MOXET CONPOBOXKIAATHCS JOMOJHUTEIbHBIMU PA3bICHEHUSMHU I10
X0Jly paOoTbl, yCTpaHEHHEM TPYAHOCTEH MPH €€ BBIOJHEHUH, TEKYLIUM KOHTPOJIEM M OLEHKON
pe3yNbTaTOB OT/EIbHBIX CTYJIEHTOB, OTBETAaMH Ha BOIIPOCHI CTYJEHTOB. B03MOkHO mpoOHOE
BBINOJIHEHHE 3aJaHUs(1il) O] pyKOBOICTBOM IIPEIoiaBaTells.

3aKIr04YUTEIbHAs YaCTh COJCPKUT:

— Mo/IBeICHHE OOIINX UTOTOB 3aHATHS;

— OLIEHKY pe3yJbTaTOB PadOThl OTJENbHBIX CTY/IEHTOB;

— OTBETHI Ha BOIPOCHI CTYJIEHTOB;

— BbIAYy PEKOMEHJAIMil MO YCTPaHEHHIO NPOOENOB B CHCTEME 3HAaHUM U yMEHM
CTY/ICHTOB, IO YIYYIIEHHUIO PE3yJIbTaTOB PabOTHI;

— cOOp OTYETOB CTYAEHTOB /Js TMPOBEPKH, H3JIOKEHHWE CBEACHMH, Kacarouuxcs
MOJTOTOBKH K BBINOJIHEHHIO clieTyomeil paboThl.

BBogHas u 3akiro4yMTENbHAS YacTH JIAOOPATOPHOIO 3aHSTHUS MPOBOASATCS (PPOHTAIBHO.
OcHOBHast 4aCTb MOXKET BBINOJIHATHCS WHIMBUIYaJIbHO WJIM KOJUIEKTUBHO (B 3aBHCHMOCTH OT
(GhopMBI OpraHU3aIuu 3aHATHS).

Crpykrypa u popma otuera o 1adopaTropHoii padore

Otué€r mo maboparopHOi padboTe OPOPMIIAETCS WHIWBHAYATHHO KAXKIBIM CTYIEHTOM,
BBIMOJIHUBIIMM ~ HEOOXOAMMbIE (HE3aBUCUMO OT TOTO, BBINOJHSJICA JM OKCHEPUMEHT
WHMBUYAJILHO UM B COCTaBE TPYIIBI CTYAEHTOB). CTpaHUIbl OTYETA ClIEAYEeT IPOHYMEPOBATh
(TUTYJIBHBIN JIUCT HE HyMepyeTcs, Jajee MIET CTpaHuua 2 U T.A.). TUTynbHBINA JIUCT OTYETA
JIOJDKEH conepkath Ppaszy: «OTuér mo mabopaTtopHoi padote «HazBanue paboThl», 4yTh HUXKE:
Boinonnun cryneHT rpynns! (Homep rpynnsl) (Pamwinsd, MHULKAIB)». BHU3Y nucta cnepyer
yKkazaTh Tekymui roxa. Hampumep, Otu€r mo mabGoparopnoii pabore Ne (Homep pabOOThI)



«BBezneHue B clieKTpasIbHBIN aHanu3y», Beimonnun crynent rpynmnsl 5221 Meanos U.M. Bropas
CTpaHMIIa TEKCTa, CIEAYHOIlas 3a TUTYJIbHBIM JMCTOM, IOJDKHA HauMHaThcs C MyHKTa: Llens
paboTsl. OTUET, KaK IpaBUIIO, TOJIKEH COAEPKATh CIEAYIOIINE OCHOBHbBIE Pa3/IEibl:
1. ens paboTsI;
2. Teopetnueckas 4acTh;
3. IlporpaMmmHoOe obecneyeHue, UCIob3yeMoe B padoTe;
4. Pe3ynbTaThl;
5. BuiBoabI.
B ciydae HE0OXOIUMOCTH B KOHIIE OTYETA IPUBOAUTCS NIEPEUCHD JTUTEPATYPHI.

TpebGoBanus k oopMIIEHHIO 0TYETA 0 J1a0opaTOpHOIi padoTe

Teopernueckass 4acTh JODKHA COAEP)KAaTh MHHUMYM HEOOXOIMMBIX TEOPETUYECKHUX
cBelleHM O mpeaMeTHOM oOnactu. He cnegyeT komupoBaTh LETMKOM WJIM YaCTHYHO
METOIMYECKOe TTOCOOue (OTMHICaHue) JIA00opaTOPHOU PabOTHI WIIH pa3Aeiibl YIeOHUKA.

B pasnmene IlporpammHoe obecrnieueHHE HEOOXOIUMO OIMUCATh, C TOMOIIBIO KaKUX
WHCTPYMEHTAJIBHBIX CPEJICTB M KakKuM 00pa3oM ObUIM pa3paboTaHbl MOJEIH M IOJIYYEHBI
pe3ynbTaThl. PHUCYHKH, OJIOK-CXeMbl, OMHCAHHE MOJAENU U €€ ocoOeHHOCTeH, He0OXOIUMOCTh
OTJAJIKHA — BCE 3TO JOJDKHO OBITH MPEICTABICHO B YKa3aHHOM pa3fere.

Pasnen PesynpTaThl BKIIOYaeT B ce0s CKPUHIIOTH MPOrPAMMHOTO TMPUIOKECHHUS,
NOJIydCHHBIE TIPU BBHIMOJIHEHUH Ja0opaTopHOl paboTel. PucyHku, Tpaduku W TaOIUIIBI
HYMEPYIOTCS U MOANUCHIBAIOTCS 3ar0JIOBKAMHU.

Bb1BO/IbI HE JAOKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CAENIAHO. 31E€Ch BAXKHO
OTMETHUTh, KaKU€ HOBBIC 3HAHUA O MPEIMETE MCCIIEeIOBAaHUS ObUIM MOJIYYEHBI MPU BBINOJIHEHUN
paboThl, K YeMy IpUBENIO OOCYKIEHHE PE3yJbTAaTOB, HACKOJBKO BBIIIOJIHEHA 3asBJICHHAs 1IEJIb
paGoTel. BpiBombl 1o paboTe KaXAbli CTyAEHT JelaeT caMoCTosTenbHO. B ciydae
HEO0OXOIUMOCTH B KOHIE OT4éra mpuBoguTcss CHUCOK JIMUTEpaTypbl, HMCIOIb30BAaHHOW IpU
HOJArOTOBKE K padore. B TexcTe oTuéra AenaroTcst KpaTKUe CChUIKM Ha JIMTepaTypy (yu4eOHMKH,
CIPABOYHHKH, MHbIE UICTOYHMKH. ..) HOMEPOM B KBaJIpaTHBIX CKOOKax, Harp., [1]. JIureparypubie
VCTOYHUKN HYMEPYIOTCS IO MEpEe UX NOSIBICHUSA B TEKCTe OoT4éTa. B KOHIEe oTuéTa maércd ux
noipoOHBIN cnrcok. Ha Bce MCTOUHMKM CHUCKA JUTEPATyphbl AOJKHBI OBITH CCBUIKM B TEKCTE
0T4éTa, TaM, Iie ITO He0OXOAUMO.

[Ipu cpaue oTuéra mpemnojaBaTelb MOXKET CIENaTh YCTHBIE M MUCHbMEHHBIE 3aMEYaHUs,
3aJaTh JIOMOJIHUTENIbHBIE BOMPOCHl. Bce OTBETHI Ha JOMOJIHUTENBHBIE BOMPOCHI, OOCYXICHUS
BBITIOJHSIOTCS CTYJ€HTOM Ha OTIEJIbHBIX JIUCTAaX, BKIIOYAEMbIX B OTYET (NP 3TOM B TEKCTE
OCHOBHOT'O OTYETa JIeJaeTCcsl CHOCKA WIJIM JIPYroil 3Ha4yoK, KOTOpOMYy OyJIeT COOTBETCTBOBATh
HOBBIA MaTepuai). [Ipu 3ToM muchbMeHHBIE 3aMedaHMs MPEnojaBaTeisl OJKHBI OCTaThCAd B
TEKCTEe JUIs ICHOCTH TMHAMUKH PaOOThI HAJ OTYETOM.

O6béM oTuéTa NOJKEH OBITh ONTUMAIBHBIM JJIi MOHMMAaHHUS TOTO, YTO M KakK clenai
CTYACHT, BBIMONHAA paboTy. OOs3aTenbHble TpPeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 U
CHEIHAIbHYI0 TPAMOTHOCTb U3JI0KEHHUSI, & TAKXKE aKKypaTHOCTb O(OPMIICHHUS.

[Tocne mpuéma npenojaBarenaeM oTYET XpaHUTCA Ha Kadepe.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON padOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpEroaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢dopMe OOydeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOYATh B €05 KOHTPOIBHYIO paboTy.

B mporecce BBITTOJIHEHHUS CaMOCTOSITENBHOW paboOThI, y oOyuaromerocs (GpopmMupyercs
1eecoo0pa3Hoe TUIAHUPOBaHKUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKH B YCBOCHHU W CHUCTEMAaTH3allMM TPUOOpETAaeMbIX 3HAHWUH, OOCCIIEYMBAECT BBICOKHMA



YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATILHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
1o 3a049HOU (popme oOydeHwHs).

11.4. Meroauyeckue yKa3aHUsA I OOYYarOIIUXCS TI0 IMPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMATPUBAECT KOHTPOJb KavyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUIIINHEI.

11.5. Meroauueckue yka3zaHUs Ui O0YYAIONUXCS 1O MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranss  OOydyaroIIMXCsl  NPEAyCMATPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OOy4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIeCcce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIsS pElICHUS MPAKTHYECKUX 3a1ad. JK3aMeH, Kak MPaBWIO, MPOBOJMUTCS B
MEepHoj, SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIACTCS AaTTECTAIIMOHHOW OIICHKOW «OTIHMYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO opMa OIECHKHU 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCIUTUTHHEI B 1IEJIOM MJIH TIPOMEKYTOUHAs (TI0 OKOHYAHUU CEMECTpa) OICHKa 3HAHUH
00y4JaromuMcs 10 OTAEIbHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAllMOHHOW OIEHKOM «3auTeHO»
WA «HE 3a4TEHOY.

— muddepeHIupoBaHHbI 3aueT — 3To ¢dopMa OIEHKA 3HAHHWH, TOTyYEeHHBIX
o0y4aromuMcsl TpU U3YYeHUH AUCIUILTHHBL, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYIHO-UCCIIEA0BATEIBCKAX PA0OT M MPOXOXKICHUHU MPAKTHK C ATTECTAIIMOHHOW OI[CHKOM
«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




