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AHHOTaNUs

JuctumnuHa «3ammTa HEHPOHHBIX CeTel» BXOAWT B 00OPa30BATENbHYIO MPOrPAMMY
BBICIIETO O0Opa3oBaHHWsl — TPOTpaMMy CIEIHAINTETa TI0 HANPABICHUIO ITOJTOTOBKH/
cnermansHocTH 10.05.03 «MHpOpMaImoHHass 0€30MacHOCTh ABTOMATHU3UPOBAHHBIX CHUCTEM)
HampaBleHHOCTH «be30macHOCTh  OTKPBITHIX HH(POPMAIMOHHBIX CHCTEM». JIHMCIMITHHA
peanuzyetcst kadempoit «Ne33».

JuctumiuHa HareneHa Ha (JOPMUPOBAHUE Y BBIMTYCKHHUKA CIIETYIONIINX KOMITETEHITHIA:

[IK-2 «Cnocoben dopMupoBath TpeOOBaHUS K 3alIUTe HHPOPMAIMH B OTKPBITHIX
MH(POPMAIIMOHHBIX CHCTEMAX)

[IK-9 «Cnocoben ocymecTBisiTh paboOThl MO OIEHKE paboTOCHOCOOHOCTH H
3¢ (HEeKTUBHOCTH IPUMEHSIEMBIX ITPOTPAMMHO-AMIAPATHBIX CPEACTB 3aAIIUTHI HH()OPMATIHIDY

[IK-11 «CnocobeH NpoOBOAUTH OLEHKY YPOBHA HWH(POPMAIMOHHON O€30MacHOCTH
OTKPBITBIX HH(POPMAITMOHHBIX CHCTEM»

CopxepxaHue JUCIMIUIMHBI OXBaThIBACT KPYTr BOMPOCOB, CBSI3aHHBIX C BHJIAMU
APXUTEKTYP KIACCUYECKUX HEHPOCETEBBIX MOJIENCH; aIrOpuTMaMu 00yUeHHs] HEHPOHHBIX CETEeH;
crioco0amMyl TIPUMEHEHHsT HEUPOHHBIX CETeH ISl pEIIeHUs] Pa3IUYHBIX TNPUKIATHBIX 3a/ad,
METO/IAMU 3aIIUTHI HEUPOHHBIX CETEM.

[IpenogaBaHyie NUCUUIUIMHBI MpeaycMaTpuUBaeT cleAyrounme (OpMbl OpraHH3AINH
y4eOHOT0 mporiecca: JEKIUH, IabopaTOpHbIe PabOTHI, CaMOCTOsITEIbHAS paboTa 00yJaroIerocs.

[IporpaMMoli JUCHMILIMHBI MPETYCMOTPEHBI CICAYIONIME BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEXYTOUHAsI aTTeCTAIMs B OopMe 3adeTa.

OOmast TpyTI0eMKOCTh OCBOCHHSI JUCIUIUIMHBI COCTAaBJISeT 3 3aueTHBIX enuHuIpl, 108
YacoB.

S3pIK 00y4eHHUs IO JUCLMILIINHE KPYCCKUH »



1. TIlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUECHUS MO TUCIUILTHHE
1.1. Ilenu npenomaBaHus JUCITUTUTHHBI
Llenbro0 OCBOCHUS JUCUUIUIHHEI SBIISCTCS M3YYCHHE METOJIOB CHHTE3a HEHPOHHBIX CETEH,
WX 3aIIUATHI ¥ MPAKTHICCKOTO MPUMCHCHHS.

1.2. JucuurminHa

BXOJHUT B

COCTaB

yacty, (opMupyeMOH  y4aCTHHUKAMHU

00pa3oBaTeNbHBIX OTHOLIEHNH, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 00Opa3oBaHus (Jajiee —

OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX Pe3yIbTaTOB OOYUEHUS MO TUCLUIUIMHE, COOTHECEHHBIX C
IIaHupyeMbIMH pesyibTatamu ocBoeHus: OIT BO.

B pesynbTare m3ydeHHs AMCHUIUIMHBI OOYYArOIIUICS TOJDKEH O0JIafaTh CIEAYIOMIMMU
KOMIIETEHIMSAMHU WM UX YacTAMU. KoMIeTeHInn U MHAMKATOPBl UX JOCTUKEHMS IPUBEACHBI B

Tabimue 1.

Tabnuna 1 — I[TepeyeHp KOMIIETEHIIMA ¥ WHAWKATOPOB UX JOCTHKECHUS

Kareropus (rpynma)
KOMIIECTCHIIUN

Konun
HAaNUMCHOBAHUC
KOMIIETEHIINHA

Kon v HauMeHOBaHME HHIUKATOPA JOCTHKCHUS
KOMIIETEHIINHU

IIpodeccuonanpHbie
KOMIIETEHLIUU

[1K-2 CnocobGen
dhopmupoBaTh
TpeOOBaHUS K
3anmMre HHPOpMaIuu
B OTKPBITBIX
UH(POPMAIIMOHHBIX
crcTeMax

[1K-2.3.4 3HaTh NOCIAEACTBUS OT HAPYILIEHUS
CBOWCTB 6€301aCHOCTU MH(pOPMAIUU

[IpodeccronanbHbIE
KOMIIETCHIIUH

ITK-9 Cnocoben
OCYIIECTBIIATh
paboTHI MO OLIEHKE
paboTocmocobHOCTH
1 3G PEKTUBHOCTH
MIPUMEHSEMBIX
pOrpamMMHO-
amrmapaTHbIX CPE/ICTB
3alHTHI
nHpopMamu

[1K-9.3.4 3HaTh KpUNTOrpapuuecKue aaropuTMbl
¥ 0COOEHHOCTH HX NMPOrpaMMHON peasin3aluu

[TpodeccrnonanpHbIC
KOMIICTCHIIUN

[IK-11 Cnocoben
MMPOBOAWTL OLICHKY
YpOBHS
nH(pOpPMAITMOHHOM
0e30IacHOCTH
OTKPBITBIX
MH(pOPMAITMOHHBIX
CUCTEM

TIK-11.B.2 BiageTh HaBBIKAMU OLIEHKU
3(pPEeKTUBHOCTH MPUMEHIEMBIX CPEICTB 3aIUTHI
WHPOPMAIINH, OTIPEACIICHUE X YPOBHS
3aIIMIIEHHOCTH

2. Mecro auctuminssl B ctpykrype OI1
JucuumuinHa MoXkeT 0a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHbBIX 00yYarOUIMMHUCS
IIPU U3YYEHUH CIIETYIOIUX TACIHATIINH:
— HEYEeTKas JIOTHKA,
— MaTeMaTH4yeCKas JIOTMKa U TEOPHs aITOPUTMOB,
— JMCKpETHas MaTeMaTHKa

3HaHus, MOMY4YEHHbIE IPU U3YyYCHUHM MaTepuaja JAHHOW IMCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHUE, TaK U MOTYT UCIOJIb30BaThCs Npu noaroroske BKP




3. O0beM U TPyA0EMKOCTh AUCHUTILIMHBI
Jlanubie 00 oOmieM oObeMe MUCHHUILIMHBI, TPYAOEMKOCTH OTACIHHBIX BHIOB y4eOHOI
paboTHI MO AUCHUIUTHHE (M paclpeie]ICHHe dTOW TPYTOEMKOCTH 110 CEMECTpaM ) TPEICTABICHBI B
Tabiure 2.

Tabnuma 2 — O0beM B TPYA0EMKOCTh JTUCIUTIINHBI

TpyaoeMkocTs o
Bun yue6HoIt paboThl Bcero ceMecTpam
Nog
1 2 3

Oowasn mpyooemKkocmb oucyununbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacos npakmuueckoil n0020Mo8KU 34 34
AyoumopHule 3aHamus, BCETo 4ac. 68 68
B TOM UHCJIE:

nexrmu (JI), (dac) 34 34

npakTuyeckue/cemunapckue 3ansartus  (I113),

(dac)

naboparopubie padotsl (JIP), (dac) 34 34

KypcoBo# mpoekT (padora) (KII, KP), (1ac)

JK3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoii ammecmayuu:. 3ayer,
mudd. 3aver, sk3ameH (3auer, [dudd. 3ay, | 3auer 3auer
DK3.*%)

*k
IIpumeuanue: kaHAUAATCKUIT DK3aMeH

4. CopeprkaHue TUCUUTLTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH ITUCIUIUIMHBI 110 pa3eiaM W BUIAM 3aHSITHIA.
Paznensl, TeMbl TUCIMIUIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 3.

Tabmuma 3 — Pa3enbl, TeMbl TUCITUILIMHBI, UX TPYJI0EMKOCTh

Jlexumm | I13 (C3)| JIP KII CPC

Pa3nensl, TeMbI JUCLIUIIINHEI (1ac) (aac) (1ac) (gac) (dac)

Cemectp 8

Pasnen 1. buonornueckne acieKTbl HEPBHOM
nesrenpHocTU. HelipoH. Akcon. CuHarmc.
Pednexropnas ayra. LleHTpanbHas HepBHAs
CUCTEMA.

Paznen 2. Moaenu ckyccTBeHHOTO HEMpOHa.
OyHKIMM akTHUBaUMU. HelpoH ¢ BEKTOpHBIM 4 2 4
BXOJIOM.

Pasznen 3. MckyccTBEHHbBIE HEHPOHHBIE CETH.
Apxurexrypa VIcKycCTBEHHBIX HEHPOHHBIX CETEH.
HaGop cpencTs ans co3nanus, MHUIMATU3ALNY, 4 4 6
oOyueHus, MOJICTUPOBAHUS U BU3yallU3allin
CETH.

Paznen 4. [loctpoenus ceteil pa3inuyuHOM
aApPXHUTEKTYPbI C TOMOIIBIO0 HHCTPYMEHTAIBHOTO
nporpammHoro nakera Neural Network Toolbox
cucrembl MATLAB.




Paznen 5. MeTonbl 1 alrOpuTMBI 00ydeHUs
HCKYCCTBEHHBIX HEMPOHHBIX ceTel. I’ pagueHTHbIC

aITOPUTMBI 00y4YeHHsI. AJITOPUTMBI, OCHOBAHHBIE 8 8 10

Ha MCIIOJIB30BAaHUN METOJAa COIIPSKCHHBIX

I'paauCHTOB.

Pasznen 6. Meronasl odecrieueHus 3aluThl

. . 8 8 10

KOH(MHIypaIuu HEHPOHHOM CETH.
Hroro B cemecTpe: 34 34 40
Hroro 34 0 34 0 40

[IpakTrueckas

MMOATOTOBKA  3aK/IIO4YacTCd B  HCINOCPCACTBCHHOM  BBIIIOJHCHUU

Oo0yyarolMMHUCST ~ ONPEAETCHHBIX  TPYAOBbIX  (YHKIMH,  CBA3aHHBIX ¢  Oy;ymieu
npodeccHOHaIbHOM NEeATENbHOCTBIO.

4.2. ConepxaHre pa3ieiioB ¥ TeM JICKIIMOHHBIX 3aHATHH.
CopepxaHue paseioB U TeM JICKIIMOHHBIX 3aHSATUI MPUBEICHO B TabmuIE 4.

Ta6nuna 4 — ConeprkaHue pasieiioB U TEM JICKITMOHHOTO IMKJIa

Howmep paznena

HasBanue u copeprkaHue pa3aeioB M TeM JEKITMOHHBIX 3aHATHHA

1 buonornueckue acnekTsl HEPBHOM JAesaTenbHOCTH. HelpoH.
Axcon. Cunarc. PednexropHas myra.
LlenTpanbHas HEpBHAs CUCTEMA.
buonornueckue acnekTsl HEPBHOM JAesaTeNnbHOCTH. HeWpoH.
Axcon. Cunarc. PedekropHas ayra.
LlenTpanbHas HEpBHAsI CUCTEMA.

2 Mopenu HCKYCCTBEHHOrO0 HeillpoHa. DOyHKIMM aKTHUBALIMH.
HelipoH ¢ BEKTOpHBIM BXOJOM.
Mogenn HCKYCCTBEHHOrO HeWpoHa. @OYHKIMM AaKTHUBAIUU.
HelipoH ¢ BEKTOpHBIM BXOJIOM.

3 HckyccTBeHHbIE HEWPOHHbIE CETH. ApxuTekrypa
HMCKYCCTBEHHBIX HEUPOHHBIX ceTeit. Habop cpencts
JUTSL CO3JIaHUS, MHHUIMATU3alui, OOy4YeHUs, MOJCIUPOBAHUS U
BHU3YyaJIU3AIUH CETH.
HckyccTBeHHbIE HEUpPOHHBIE CETH. ApxuTekrypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeld. Habop cpencts
JUISL CO3JIaHUs, MHHUIMATU3aluu, OO0y4YeHHs, MOJCIUPOBAHUS U
BU3YJIU3ALMU CETH

4 [TocTpoeHust cerell pa3IMYHOW APXUTEKTYPbl € MOMOIIBIO
WHCTPYMEHTAIBHOTO MPOrPAMMHOI0O
naketa Neural Network Toolbox cuctemsr MATLAB.
[TocTpoeHuss cerell pa3IUYHONW aApPXUTEKTYpPhl C IOMOIIBIO
MHCTPYMEHTAIBHOTO MPOrPAMMHOIO
naketa Neural Network Toolbox cuctemsr MATLAB.

5 MeToapl U anropuTMbl 00yYEHHST UCKYCCTBEHHBIX HEHPOHHBIX

cereil. ['palueHTHBIE AIrOPUTMBI
00y4eHus. AITOpUTMBI, OCHOBAaHHBIC HA MCIIOH30BAaHUH METO/Ia




COIPSAKCHHBIX I'PaIUCHTOB.

cerel. I'paueHTHbIE AJITOPUTMBI

COINPSAKCHHBIX I'PaIMUCHTOB.

Metonapl u AJITOPUTMBI O6y‘{eHI/ISI HCKYCCTBCHHBIX HeﬁpOHHBIX

o6yqu1/I;[. AJ'IFOpI/ITMI)I, OCHOBAHHBIC Ha MCIIOJIb30BAHUHU METOa

6 Mertoap! obecrieueHus 3auThl KOHPUTypali HEMPOHHOW CeTH

4.3. Tlpaktryeckue (CEeMHHAPCKHUE) 3aHATHS

Tembl MpaKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh TIPUBEICHBI B TabnHIIe 5.

Tabnuua 5 — [IpakTHuecKre 3aHATUS U UX TPYIOEMKOCTh

U3 Hux Ne
No | Tembl npakTuueckux | ®OpMbI MPAKTUUECKUX | TPyHOEMKOCTh, |IIPAKTUUYECKOM |pasieiia
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | TUCIIHIT
(gac) JIUHBI
VY4eOHBIM TJIAHOM HE MIPEyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATHUS
Tembl 1a00PATOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.
Tabnuna 6 — JlabopaTopHbI€ 3aHSATUS U UX TPYAOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX padoT TpyROGMKOCTS, | MPAKTHHECKOI | pasieina
/1 (dac) MOATOTOBKH, | HUCITHUII
(uac) JIUHBI
Cemectp 8

buosornueckue aciekTsl HEPBHOM 1

nesitenpHocTU. Heitpon. Akcon. Cunarc. 4 4

Pednexropnas ayra. LlenTpanbaas HepBHas

CUCTEMA.

Mopenu MckyccTBeHHOTO HelipoHa. DyHKIMK 5 5 2

akTuBauu. HelpoH ¢ BEKTOPHBIM BXOJIOM.

HckyccTBeHHBIE HEMPOHHBIE CETH. 3

Apxurexrypa McKyccTBEHHBIX HEHPOHHBIX

cereil. HabGop cpeacTs ms coznanus, 4 4

VMHUIAIIN3A1WY, 00y4eHHs, MOICTUPOBAHUS

Y BU3YQJIM3AlMH CETH.

[TocTpoenus cerel pa3nMyHON apXUTEKTYPBI 4

C IOMOIUIbI0 HHCTPYMEHTAIbHOTO 8 8

nporpammHoro makera Neural Network

Toolbox cuctremet MATLAB.

MeTo/ibl ¥ aNTOPUTMBI O0YUYEHUS 5

UCKYCCTBEHHBIX HEPOHHBIX CETEH.

I'pagueHTHBIE aNTOPUTMBI O0YUICHUSI. 8 8

ANTOPUTMBI, OCHOBaHHBIE HAa MCIIOJIb30BAHUH

METO/1a COMPSIKEHHBIX IPAIUCHTOB.

MeTtop1 0OecTieueH s 3aUThI 8 8 6

KOH(HTypaIuu HEHPOHHOH CETH.




Bcero ‘ 34 \ 34 \

4.5. KypcoBoe nmpoekTupoBaHue/ BHIITOJIHEHUE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buabl camocTosTENbHOM pabOTHI U €€ TPYI0EMKOCTh IPUBECHBI B Ta0IUIIE 7.

Tabnuma 7 — Busibl caMoCTOsATEIbHOM pabOThl U €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 8,
Bun camoctositensHo# paboThI
yac yac
1 2 3
W3ydeHne TeopeTHIeckoro Marepuaa
20 20
quctuiinael (TO)
KypcoBoe npoektupoBanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 10 10
ycneBaemoctH (TKY)
Jomamree 3ananue (/13)
Kontponbhbie paboThl 3204HuKOB (KP3)
[ToaroroBka Kk MpoOMeEKyTOUHOM
10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeuyeHnb yueOHO-METOAMUECKOTO OOECIICYCHUS
JUTSL CAMOCTOSITEIIHHOU PabOThl 00YYAFOIIUXCS 110 JUCIUTUTHHE (MOJIYITIO)
Y4eOHO-MeTOAMYECKHE MaTepuaibl A CaMOCTOSATEIbHOM paboThl 0OydalOIIMXCs YKa3aHbl B
ma. 7-11.

6. IlepedeHp eUaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3IaHUMA
[lepeueHp nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBEIEH B Tadmuie 8.
Tabnuna 8— [lepeueHb MeyaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3AHHIMA

KommuecTBo 3x3eMIusipoB B
Iudp/
URL anpec bubnuorpaduyeckas ccpuika Oulnorexe
(KpoMe AIIEKTPOHHBIX AK3EMILISIPOB)

004 AJmmaiaug, J. 3
A 51 MammuHHOe 00y4YeHHre : HOBBII

WCKYCCTBEHHBIM HHTEIUICKT / D. AJITaliuH. -

M. : Anbnuna [Tabnuep : Touka, 2017. -

208 c. : puc. - (3aBTpa 310 OYAYT 3HATH BCE). -

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

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

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

HEINIOCPEACTBEHHBIM.
004 Heiipocetn B MATLAB : MeToauueckue 36
H 46 yKa3aHHS K BBIMOJIHEHUIO TAOOPaTOPHBIX

pa6ot / C.-Ilerepb. roc. yH-T a3pOKOCM.




npubopocTpoenus ; cocT. M. B. bypakos. -
CIIG. : U3a-Bo I'YAIL 2017. - 38 c. : puc.,
tabn. - bubnuorp.: c. 37 (5 Hass.). - b. 1. -
TeKcT : HemoCpeICTBEHHBIN.

004 TarapuukoBa, Tarbsina MuxaiijioBHa 5)
T 23 (mpod.).

AHanM3 JaHHBIX B MPUKJIAHBIX 33aa9aX
oOecrieyeHus: UHPOPMAIIMOHHOMN
6e3omacHocTH : MoHOTpadus / T. M.
Tarapuukoga ; C.-Iletep6. roc. yH-T
a’pokocMm. npudbopoctpoenus. - CII0. : 13a-
Bo ['YAII, 2018. - 115 c. : Tabm., puc. -
bubmuorp.: ¢. 113 - 114 (21 na3s.). - ISBN
978-5-8088-1315-1 : b. 1. - Teker :

HEINOCPEACTBEHHBIN.
004 [IpuMeHeHne CBEPTOUHBIX HEUPOHHBIX ceTe | 5
A 94 JUTSL UACHTU(UKAITIN CUCTEM : yueOHOe

nocobue / A. C. Adanacenko ; C.-Ilerepd.
TOC. YH-T a3pOKOCM. IPHOOPOCTPOCHHUSI. -
Cankr-IlerepOypr : U3a-so ['YAII, 2021. -
42 c. : puc., Tabm. - bubnuorp.: c. 41 (10
Ha3B.). - ISBN 978-5-8088-1550-6 : b. 1. -
TeKcT : HemoCpeICTBEHHBIH.

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. 1. -
TekcT : HemoCcpeACTBEHHBIN.

7. IlepeueHb 3JIEKTPOHHBIX 00PA30BaTENIbHBIX PECYPCOB
HH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTn «HTepHeT»
[Tepeuenn AIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB uH(pOpPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOW ceT «lHTepHeT», HEOOXOAMMBIX [UIi OCBOSHHS JHCIUIUINHBI
npuBezieH B Tabmuie 9.

Tabmuua 9 — IlepeyeHb SIEKTPOHHBIX OOPa30BaTENBHBIX PECYpPCOB HH(MOPMAIMOHHO-
TEJIEKOMMYHHMKAaIIMOHHOM ceTn «IHTepHeT»

URL anpec HaumenoBanue
http://www.orc.ru/~stasson/neurox.html BBenenue B Teoputo HEHPOHHBIX
http://www.statsoft.ru/home/textbook/modules/stneu | cerei
net.htmi HeliponHsie cetn
TRy Heliponnsie ceru,

http://algolist. manual.ru/ai/neuro/index.php

: - : HelipouH(popMmaTuka
htta.\f/w&m//v.alpolrtal. {\l/J\//arlildl?tS/rI]eural- T[lopTan HCKYCCTBEHHOTO
networks/neural-networks.htm HHTEILICKTa

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

VYueOnuk «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. Ilepeuenr MHPOPMAIMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp MPOrpaMMHOTO OOECIEYCHHUS, HCIOJIB3YEMOrO0 TPU OCYIIECTBICHUU
00pa3zoBaTENBLHOTO MPOIECCa O AUCIUTITNHE.
[lepeueHb UCTIOIB3YEMOTO MPOTPAMMHOT0 OOecriedeHus npeacrapieH B Tadnuie 10.

Tab6nuna 10— IlepedeHp mporpaMMHOT0 o0ecieueHust

Ne /i HauMmeHoBaHue

He nmpenycmotpeno

8.2. IlepeueHb MH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM, HCITOJIb3YEeMBIX pu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILITNHE

[lepeueHb UCHONB3YEMBIX HHPOPMAIMOHHO-CIIPABOYHBIX CHUCTEM TPEACTaBIEH B
Tabimune 11.

Tabnuna 11— Ilepedyenp nHGOPMAILIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HawumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHUYECKas 0aza
CoctaB  MarepuanbHO-TEXHMYECKOHM 0a3bl, HEOOXOAMMOM [UIi  OCYIIECTBJICHUS
00pa3oBaTeNBHOTO Mpolecca 1Mo JUCHUILINHE, TIPEICTaBIeH B Tabnumel 2.

Tab6muna 12 — CocraB MaTepHUaIbHO-TEXHHUYECKOU 0a3bl

Ne HaumenoBanue coctaBHOM YyacTu Howmep ayauropuu
/11 MaTepUaTbHO-TEXHHUECKOU 0a3bl (mpu HEOOXOAMMOCTH)

JlekuroHHas ayauTopust

KoMmmnbroTepHslii ki1acc

10. OmeHoO4YHBIE CPECTBA JIUIS TIPOBEIACHUS MPOMEKYTOTHON aTTeCTAIlUN
10.1. CoctaB OIEHOYHBIX CPEACTBIJIS MPOBEIEHHUS MPOMEKYTOUHOM aTTecTaluu
oOyuarolmxcs 1Mo AUCUUIUIMHE puBeeH B Tabnuie 13.
Tab6muma 13 — CocraB OIIEHOYHBIX CPEJICTB JUIS MPOBEICHUS IPOMEKYTOUHON aTTECTAIMH

Bua mpomMexyTo4HOM aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEJICTB

3auer Cnucok BOIIPOCOB;
Tecrts;
3agaun.

10.2. B kauecTBe KpHWTEpPHEB OIEHKH YypPOBHA COHOPMHPOBAHHOCTH (OCBOCHUS)
KOMITETCHITUH OOyYarOIIMMUCS TMPUMEHSIETCSl S-0auTbHasl IIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIUH, KOoTopasi mpuBeacHa B Tabnune 14. B TeueHne ceMecTpa MOXKET UCIOIb30BAThCS
100-6ammpHast  mIKama — MOAYJIBHO-PEHTHHTOBOM ~ CHUCTEMBI  YHHBEPCHTETa,  TpaBUIIa
WCIIOJIb30BaHUsI KOTOPOH, YCTAHOBJIECHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kputepun olieHKH YpOBHSI cQOPMUPOBAHHOCTH KOMICTCHITHI

OrieHKa KOMITETEHIINN

XapaxkrepucTrka c(hOPMUPOBAHHBIX KOMITETEHITHI

5-0aupHad mKaa




O1ieHKa KOMITETEHII

5-0aupHas mKama

XapakTepucTrka c(hpOpMUPOBAHHBIX KOMITETEHLIMI

— oOyyaromuiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— ONUPAsCh HA 3HAHWS OCHOBHOM M JOIOJHUTEJIBHOW JIMTEPATypHI,

«OTIIUYHOY o
GATICHOY TECHO TPHBS3BIBAET YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUECKOM
JEeSTENBHOCTHIO HATIPABIICHUS;
— yMeJi0 00OOCHOBBIBAET U apTYMEHTHUPYET BbIIBUTAEMbIE UM UJICH;
— JIeNaeT BBIBOJIbI M 000OIICHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIICIIMAIN3UPOBAHHBIX TTOHITHH.
— oOyJaromuics TBepA0 yCBOMI POrPaMMHBIA MaTepuall, TpaMOTHO U
M0 CYyIIECTBY W3JIaraeT ero, OMHUPasICh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI;
CXODOLLIOY — HE JIONYCKAaeT CYIIEeCTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAET YCBOGHHBIC 3HAHUSA C MPAKTUYECKOW EeSATEIbHOCTHIO
«3aYTCHO»
HaIlpaBJICHUS
— apryMEHTHUPYET HAyYHBIC MTOJIOKCHUS;
— JIeJIaeT BBIBOJBI M 000OIIECHMS;
— BIIQJICET CUCTEMOM CICITUATM3UPOBAHHBIX TTOHITHH.
— o0OyJaromuiicss yCBOUJ TOJILKO OCHOBHOHM MPOTpaMMHBIN MaTepuall,
M0 CYIIECTBY HU3JaraeT €ro, OMnupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOIyCKaeT HeCYIIeCTBEHHbIC OIMMOKH U HETOYHOCTH;
«yJIOBTIETBOPHUTEIIHHOY .
— UCTIBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM NPUMEHECHUU 3HAHUIN
«3aYTCHO»
HaTpPaBIICHUS;
— c1abo apryMEHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHsaeTcs B (GOPMYJIMPOBAHUH BBIBOJIOB U 000OIICHUI;
— YaCTUYHO BJIAJICET CUCTEMON CHEIUMAITM3UPOBAHHBIX TTOHITHH.
— oOydaromuiicss He YCBOWJ 3HAYUTENBHOW YACTH MPOTPAMMHOIO
Marepuana;
— JIONTyCKaeT  CYMIECTBEHHBIC OMMOKM W  HETOYHOCTH  TIPHU
«HEYIOBJICTBOPHUTEIIHLHO ”
paccMOTpeHuU MpodIeM B KOHKPETHOM HampaBICHUH,
«HE 3a4YTCHOY

— WCTIBITBIBACT TPYTHOCTH B MPAKTUYECCKOM MPUMEHCHUHU 3HAHHIA;
— HE MOXKET apryMEHTHPOBATh HAYYHBIC TOJIOKCHUS;
— He GOpMYIIUPYET BHIBOJIOB M 0000IIECHUH.

10.3. TunoBbIe KOHTPOJILHBIC 3a[AHUS WJIA HHBIE MAaTEPUAITBIL.
Bomnpocsr (3amaun) asis sk3ameHa npeacTaBieHbl B Tabauie 15.

Tabnuna 15 — Bonpocs (3agaun) asns sK3aMeHa

Ko
Ne /m [Tepedens BompocoB (3amau) Ajis HK3aMeHa A
HMHAMKATOpa
Y4eOHBIM MJIaHOM HE MIPEyCMOTPEHO
Bomnpocs! (3anaun) 1 3aueta / aud . 3auera npeacrapieHsl B Tabauie 16.
Tab6muna 16 — Borpocsr (3agaun) s 3adeta / qudd. 3auera
Kon
Ne n/nt Ilepeuens BonpocoB (3a1au) ass 3aueta / pudd. 3auera
P P (3anas) A mdd WHAMKATOpa
1 1. buonornveckue acneKThl HEPBHOM AEATEILHOCTH. T11IK-2.3.4

2. Mopenu ucKycCTBEHHOr0 HeilipoHa. OyHKIIMU aKTUBALUH.
HelipoH ¢ BEKTOPHBIM BXOAOM.

3. cKyCCTBEHHbIE HEMPOHHBIE CETH. APXUTEKTYypa
HCKYCCTBEHHBIX HEHPOHHBIX ceTeld. Habop

CPEACTB Ul CO3/IaHUsl, MHUIMATU3ALUHU, 00y4YeHus,
MOJEIMPOBAHNUS U BU3YAIU3ALUU CETH.




4. TlocTpoeHus ceteil pa3IuyHONW apXUTEKTYPbI C IOMOIIBIO
MHCTPYMEHTAJIBHOIO IPOIPaMMHOTO

naketa Neural Network Toolbox ciucremsr MATLAB.

5. MeToap! 1 alnrOpuTMBI 00YYEHUS HCKYCCTBEHHBIX
HEWPOHHBIX ceTel. ['palueHTHBIE alITOPUTMBI

0o0y4eHusl.

6. Anroput™Mbl 00y4YeHHsI, OCHOBAHHbIE Ha UCIIOJIb30BAHUN
METO/1a CONPSKEHHBIX IPAJIUEHTOB.

7. ApXuTeKTypa MmepcenTpoHa 1 CrenuaibHble (QYHKIIUU s
CO3/1aHuUs NEPCENTPOHA, HACTPONKHU

€r0 BECOB U CMEIICHUH.

8. JIuneiinble HelipoHHbIe ceTu. HacTpoiiku mapameTpoB 1o
Meroay Bynpoy-Xodda.

9. Iloctpoenue u o0ydeHne TUHEHHBIX CeTeH s
KJaccu(uKanum BEKTOPOB, JIMHEHHOMN

anmnpoKCUMAIIUH, TPEJICKA3aHus, CIEKEHUSI U PUIbTpaluu
CUTHAJIOB, UICHTU(PUKALUU U

MOJEJIUPOBAHUS JUHENHBIX CUCTEM.

10. PaguannHble Oa3uCHBIC CETH OOIIET0 BU/IA.

11. ApxuTeKTyphbl paJuaabHbIX Oa3HMCHBIX HEMPOHHBIX CETEH
o01ero Buaa v cenuaibHbie (PYHKITMH

JUISL KX CO3aHUS U aBTOMATHUYECKON HACTPOMKH BECOB U
CMEIICHHH.

12. [IpumeHeHne TaKuX ceTei s KJIacCHu(PUKAIUU BEKTOPOB U

anmnpoKkcuManuu QyHKIUH.

13. Paguansueie 0asucubie cetr Tima GRNN.

14. ITpumenenne GRNN ceteit [u1st penieHus 3a1a4y
000011IeHHON perpeccuy, aHaau3a BPEMEHHBIX

PSAZIOB | alpOKCHMAIHH (QyHKITAH.

15. PaguanbHble O0a3ucHbie cet Tha PNN.

16. Pemenue 3agau kiaccuukayyu Ha OCHOBE MOACUETa
BEPOSITHOCTH TIPUHAIICKHOCTH

BEKTOPOB K pacCMaTpHMBAaEMbIM KJIacCaM.

[1K-9.3.4

17. Camoopranusyrouuxcs ciou KoxoHeHa. ApXUTEKTYpbl
CaMOOPTraHU3YIOLIMXCSI HEHPOHHBIX CIIOEB

KoxoHeHa u cnenranbHble QyHKIUU AJ15 UX CO3/1aHuUs,
MHUIMAJIN3alliy, B3BEILINBAHUS,

HAKOIUICHHUS, AKTUBALlMH, HACTPOMKHU BECOB U CMEILICHHUIA,
ajlanTaluy 1 00y4eHusl.

18. [IpuMeHeHre caMOOPraHU3yIOIMXCS CI0EB IS
UCCJIEIOBAHMSI TOIOJIOTUYECKON CTPYKTYPbI

JAHHBIX, X 00bETMHEHUEM B KJIacTephl (TPYIIbI) U
pacnpe/elieHueM o KjiaccaM.

19. Camoopranusyronmxcs kaptel KoxoHeHa.

20. IIpumeHeHne caMOOPraHU3YIOIIMXCS KapT JUIsl pELIeHUs
3a]a4 KJIacTepU3alui BXOIHBIX

BEKTOPOB

21. Camoopranmsyromuxca LVQ-cetu. ApXUTeKTypbl
CaMOOPraHU3YIOUIMXCS HEUPOHHBIX CETEH TUIA

LVQ u cnenmanbHble GyHKIUU A UX CO3/IaHUS, HACTPOUKHU
BECOB U O0yUYCHHS.

22. PekyppeHTHbIE HEHPOHHBIE CETH JJIMaHa.

[IK-11.B.2




23. [locTpoenus cerelt yrpaBiIeHUs IBKYLIUMUCS
00BEKTaMH.

24. IlocTpoeHHs CUCTEM TEXHUYECKOIO 3pEHUS U PELICHUS
JpYyruX JUHAMHYECKHX 3a/a4a.

25. ApXUTEeKTypbl pEKYPPEHTHBIX HEMPOHHBIX CETEN
Xondunaa u cneunaibHble QYHKINU AT UX

CO3aHMsl, B3BELIMBAHNS BXOJI0B, HAKOIUICHMS M AKTUBU3ALIUU.

[lepeuenr TeM i KypcOBOTO MPOEKTUPOBAHUS/BBINIOJHEHUS KYpPCOBOH pPabOTHI
mpecTaBieHbl B Tabnume 17.
Tabmuma 17 — IlepeyeHs TeM ISl KYPCOBOTO MPOSKTUPOBAHUS/BBIIOTHEHHUS] KYPCOBOM pPaOOThI

No 1/ [TpumepHBIii IepedeHb TeM JUTsl KypCOBOTO MPOSKTUPOBAHHS/BHITIOTHEHUS
3 KypCcOBOH pabOThI

Y4eOHbIM IUIaHOM HE MTPETyCMOTPEHO

Bompockl s mpoBeieHUsS TMPOMEXKYTOYHOM aTrTecTalii B BUJAC TECTHPOBAHUS
npecTaBieHsl B Tabnuie 18.

Tab6nuna 18 — [IpuMepHBIi IepedeHb BOIPOCOB JIJIsl TECTOB

Kon

Ne n/mt ITpuMepHBIii IepedeHb BOIIPOCOB AJIsl TECTOB
WH/IMKaTOpa

3azganue 1
Kakue (QyHKIMH BBITIONHSAET BXOIHOW CIIOH MHOTOCTIOWHOTO

nepcentpoHa’?
1. Tpancaupyer CUTHAI Ha BBIXOJHOM CIOH MHOTOCIIOMHOTO
IIEPCENTPOHA.
Vnanser "mym" U3 curnana.
Ilepenaer BXOAHON BEKTOP CUTHAJIOB Ha IIEPBBIM CKPBITHII
CJION.
4.  Brpluucisier Npou3BOJHYIO JUIsSl aITOPUTMa 0OpaTHOTO
pacnpoCTpaHeHUs OIIUOKH.

(AEN

3ananwue 2.

AKCOH — 3TO BBIXOJHOW WUJIM BXOJIHOM OTPOCTOK HeipoHa?
1. Bxopanoit
2. BrixomHoii

3ajmanue 3.
Uro uaer cHayana — MyTalus Uik KpoccoBep? (B TeHETUYECKUX

ANTOPUTMAX).
1. Myrauus
2.  Kpoccosep
3. Omnepamuu KpoccoBep B TEHETHYECKUX AITOPUTMAX HE
CYIIIECTBYET.
4.  be3 pa3HUIIBI.

3ananue 4.

Heiipon < mnomyuwms Ha BXOJ CUIHAJI OT YETHIPEX JAPYTMX HEHPOHOB
YpPOBHU BO30YKJIEHUS, 3HAYCHHUS KOTOphIX paBHel 10, -20, 5, 4 u
COOTBETCTByIOIMEe Beca cBszedd pasuer 0.8, 0.5, 0.7 wm -05

COOTBETCTBEHHO. BpIUMCINTE CHTHAll Ha BEIXOJE "'r'l"O HeﬁpOHa B




ciydae ecnu (yHKIWS aKTUBAIlMM HEHPOHOB €CTh TUIEPOOTHYECKUI
tanrenc (¢ =0.5), BriGepute npaBUIbHBINA OTBET:

1. -

2. 0.2449

3. 0.3145

4, 05

5 -05
3ajmanue 5.

JlaHo: HEHpOH ¢ PYHKIUEH aKTHBAIIMH TUTIA THUIIEPOOTMYECKUN TAHTEHC
¢ Tpems BxoJlaMH. Bxo/ipl Bce paBHbI | U BCe Beca Takke paBHBI 1.
[Tapamerp & B opmysie runepOOIMIECKOTO TaHTeHCa paBeH 1. Uemy
OyJZeT paBeH BbIXOJ HelpoHa?

X1 Wi
X2 W2 y
W3
X3
3aganue 1.
YT0 0OBIYHO JJIMHHEE — AKCOH WJIN JICHIPUT?
1. AkxkcoH
2.  Jlengput
3aganmue 2.

MoXHO 1M1 NpPUMEHATh (PYHKIMIO aKTUBALIMM TUIA «CTYNEHbKa» MpU
MeToJie 00y4eHHUsI 0OpaTHOTO pacCpOCTPAHEHUS OLINOKHU?

1. Ja

2. Her

3ajmanue 3.
Kakas w3 HWwKenepeuncieHHbIX HEUPOHHBIX CETEH €CTb CEeTh C

obpatubimu cBs3siMu?l.  Ceth KoxoHeHa.
2. Cerp XeMMHHTA.
3. Brixonnas 3Be3na ['poccOepra.
4, PamuansHO — Oa3ucHas CETh.

3aganuc 4.

Heifpon ~ mnomyuwms Ha BXOJ CUTHAJI OT YETHIPEX APYTUX HEHPOHOB
YpOBHU BO30YXKJEHUS, 3Ha4eHHs KOTOopeix paBHel 10, -20, 5, 4 u
COOTBETCTByIOIIMEe Beca cBs3ed paBuel 0.8, 0.5, 0.7 wm -05

COOTBETCTBEHHO. BEHIYMCINTE CHTHal Ha BBIXOAE ~ -TO HEHpoHa B
ciydae ecnd (GYHKIUS aKTUBAlUM HEHPOHOB €CTh JIOTMCTUYECKAs

curmonna (& = 0.5). BriGepure npaBuiIbHbIi OTBET:

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

3aganue 5.




JlaHo: HelpOHHasi ceTb C OJHUM CKpBITBIM cioeMm. Y cetu 1 Bxon, 3
HEHpOHA B CKPBITOM CJIO€ M OJWMH BbIXOA. UTO OyJeT Ha BBIXOJE CETH B
ciIyvae, eciu Ha BxoJe 1, Bce Beca paHsbl 17
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[lepeueHb TeM KOHTPOJBHBIX Pa0OT MO AMCHUIUIMHE OOYYArOMIMXCS 3a09HON (HOPMBI
oOydeHus1, TpecTaBIcHbI B Ta0mie 19.

Tabnuna 19 — [lepeueHb KOHTPOJIBHBIX PabOT

Ne ii/m [lepevyeHbh KOHTPOJBHBIX pabOT

He nmpenycmoTrpeno

10.4. Meroguueckne ~ MaTepuanbl,  ONPEACIAIONIME  TPOLERYPHl  OICHHBAHUS
WH/IMKATOPOB, XapaKTEPH3YIOIIMX dTamnbl (OPMHPOBAHUS KOMIIETCHIIMH, COJIEp)Karcsi B
JOKaNbHBIX HOpMaTuBHbIX akTax ['YAII, pernaMeHTUpyONMX TMOPANOK M MPOLEXYPY
IIPOBE/ICHUS TEKYIEr0 KOHTPOJIS YCIEBAEMOCTH M NMPOMEXKYTOUYHOM aTTeCTalMi 00y4aroLIUXCs
I'VAIL

11. Meroanueckue ykazaHus s 00y4aroImuXcs 0 OCBOCHHIO JUCITUTUIMHBI

11.1. Metoauueckue ykazaHUs s OOydyalOMMXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
MarTepuana.

OCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepHaia — JIOTHYECKU CTPOMHOE, CHUCTEMHOE,
IIyOOKOE M SICHOC H3JIOKCHHE ydeOHOoro marepuana. Ha3zHaueHHME COBPEMEHHOH JIGKIIUHA B
paMKax JIUCUUILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(MOPMAIIMIO MO TEME, a B OCBOCHUHU
dbyHIaMEHTaIbHBIX TPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWSA, HOBEUIINX
JIOCTH)KCHUH Hay4YyHOM MbBICIH. B ydeOHOM mpoliecce JICKIHS BBITOJHICT METOIO0JOTHYCCKYIO,
OpraHU3AIMOHHYIO0 ¥ WH()OPMAMOHHYIO (QYHKIMH. JIeKIus pacKpbhIBaeT MOHATHHHBIA amnmapar
KOHKPETHOW 00ylacTh 3HaHUs, €€ MpOoOJEeMBbl, NaeT ILEeIbHOE MPEJCTaBICHUE O JIUCIHILIAHE,
MOKa3bIBaCT B3aMOCBS3b C APYTUMH JUCITUTIIIHHAMM.

[mapupyeMble pe3yIbTaThl IPH OCBOCHUM 00YYaIOMMMHUCS JESKIIMOHHOIO MaTepyaa.

— TIOJIy4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX ONPEIEAETCs LEJIEBOM YCTAaHOBKOU K Ka)K/10M KOHKPETHOU TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNOIaBaTelIeM;

— pasBuTHEe TPO(ECCHOHATBLHO-/ICIOBBIX  KA4ecTB, JIIOOBM K  TPEOMETy H
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIUICHHS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJly4eHHE 3HaHUMl O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHsI Ha OJMKAUIIINE TO/IbL;

— Hay4HMTbCsl METOAMYECKH OoO0pabaThiBaTh MaTepual (BBIACNISTH TJIaBHbIE MBICIU W
MOJIO)KEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPATh HMX B  Pa3JIMYHbBIX
bopmMynupoBKax);

— TOJy4YCHHE TOYHOTO ITOHUMAaHUS BCEX HEOOXOAMMBIX TEPMHUHOB M IIOHSTHA.

JIGKUMOHHBIA ~MaTepual MOXKET COMPOBOXKIATHCS  JIEMOHCTpPAIMEN  CIAUAOB H
HCIIOJIb30BAHHEM PAa3JaTOYHOrO MaTepHalla IpH TMPOBEICHUHM KOPOTKHMX JUCKyCCHUH 00
0COOEHHOCTSIX MPUMEHEHUS OTACIbHBIX TEMATHK IO JTUCIUTIINHE.

CTpyKTypa NpeaoCTaBICHUS JIEKIIMOHHOIO MaTepyaa:




Paznen 1. buonornyeckue acrekTsl HepBHOU AesiTenbHOCTU. Helipon. Akcon. CuHaric.
Peduekropnas ayra. [leHTpanbHas HEpBHaAs CHCTEMA.

Paznen 2. Monenu UckycctBenHoro HelipoHa. @yHkunu aktuBanuu. HeilpoH ¢ BEKTOpHBIM
BXOJIOM.

Paznen 3. UckyccTBeHHbIE HEMPOHHBIE CeTU. ApXUTEKTypa McKyCCTBEHHBIX HEHPOHHBIX CETEl.
Habop cpencts s co3panusi, UHUIMATIN3AIMY, 00yYeHHs, MOJCITUPOBAaHNS U BU3yaTU3aIN
CETH.

Paznen 4. [loctpoenus ceTeit pa3IMuHON apXUTEKTYPhI C TOMOIIBIO HHCTPYMEHTAIBHOTO
nporpammHoro makeTa Neural Network Toolbox cuctemst MATLAB.

Paznen 5. Metozap!l u anropuT™Mbl 00y4eHHUsI UCKYCCTBEHHBIX HEUPOHHBIX ceTell. ['pagueHTHbIe
aITOPUTMBbI 00y4YeHHsI. AJITOPUTMBbI, OCHOBAHHBIE HA UCIIOJIBb30BAHUN METOA CONPSIKEHHBIX
I'pPaJEHTOB.

Paznen 6. MeTozpl oOecriedeHHs 3aIUThl KOH(GUTYpaIlii HEUPOHHOM CETH.

11.2. Metoaudeckue yKa3aHus I8 OOYYArOIIUXCS TI0 BBIMOJIHEHUIO J1TA0OPAaTOPHBIX
pabot

B xome BbmonHEHHs Na0OpaTOpPHBIX pabOT oOydyaromuiics [OJMKEH YIIIyOUTh U
3aKpeMUTh 3HAHUS, MPAKTUYECKHUE HABBIKHM, OBJIAJIETh COBPEMEHHOW METOJAMKOM U TEXHUKOM
AKCIIEPUMEHTa B COOTBETCTBUU C KBaJU(UKALMOHHONW XapaKTEPUCTUKON oOyuaromerocs.
BrlmostHeHue J1abopaTOpHBIX PabOT COCTOWT M3 AKCIIEPUMEHTATLHO-TPAKTHYECCKON, pacyeTHO-
AHAJIMTUYECKOM YaCTEeW U KOHTPOJIbHBIX MEPOIIPUATHHI.

Brimonnenue nmabopaTopHBIX paboT 0OydYaronmuMmcst SIBISIETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS JUCIUIUIMHBI, OMpeaeisieMoi y4eOHbIM IIJJTaHOM, W OTHOCHTCS K CpEICTBaM,
00eCTIIeunBaOIINM PEIICHUE CIETYIOIIUX OCHOBHBIX 33724 00yJaromerocs:

— T1npuoOpeTeHHe HaBBIKOB MCCIEIOBAHUSA IPOLECCOB, SBIEHU U OOBEKTOB,
W3y4aeMbIX B paMKax JaHHOU JUCIUTUINHBI,

— 3aKpervieHue, Pa3BUTHE U JeTalu3allis TEeOPEeTUYECKUX 3HAHWUN, MOTyYEeHHBIX Ha
JEKIHUAX;

— TOJy4YeHHE HOBOW MH(OpMAINH 10 H3ydaeMOi TUCIUILTHUHE;

— npuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENILbHOW — paboTel ¢ 1abopaTopHBIM
o0opy0BaHUEM U TPUOOpaMHU.

3amanus a1 1a0OpaTOpHBIX padOT 3aKIIOYAIOTCS B peaju3alliid  ajJrOPUTMOB,
PacCMOTPEHHBIX B XO/1€ JIEKLIHIA

JlabGopaTopHble 3aHSATHS MPOBOMATCS IMOCIE YTCHHUS JICKIHMH, JAIOIMX TEOPETUUSCKHE
OCHOBBI I UX BBIIIOJTHCHUS. I[OHYCKaCTCSI BBITTIOJIHEHHUEC J'Ia60paTOpHBIX 3aHATHI A0 IMPOYTCHUA
JEKIMH C TeNbI0 00JerdyeHuss U3y4eHUs] TEOPETUUECKOro MaTepHuaja MpU HAIWYUU OINMHCAHUN
paboT, BKIIOYAIONMX HEOOXOIMMBIC TEOPETUUECKUE CBEICHHS WM CChUIKHM HAa KOHKPETHBIC
y‘{e6HBI€ U3JiaHus, CoacpKalue 3T CBCACHUA.

[IpenogaBaTens UMeEET MPaBO ONMPEACISTh COJACPKaHUE TabopaTOpHBIX padoT, BEIOMPATh
METOJIbl U CPEJCTBA NPOBE/ICHHUS JTa00OPAaTOPHBIX MCCICIOBAHU, HAaHOOIee MOIHO OTBEYAIOIINEC
UX 0COOCHHOCTSIM M 00ECIICUMBAIOIIHNE BICOKOE KAYECTBO yueOHOT0 Tpoliecca.

[IpenonaBatens GopmMupyer pyOeKHbIE U UTOTOBBIE PE3YJbTaThl (PEHTHUHTH) CTylIEHTa
0 pe3yJIbTaTaM BBIIOJHEHUS J1a00paTOPHBIX padoT.

Ha maGopaTopHOM 3aHATHM CTYJSHT MMEET NpPaBO 3a/aBaTh IMPENOoJaBaTeNo U (WJIH)
JTa0OpaHTy BOIPOCHI IO COAEPIKAHUIO M METOJIUKE BBITIOJIHEHHUS paboThl M TPeOOBaTh OTBETA IO
CYIIIECTBY OOpaICHHUS.

CTyZeHT uMeeT MNpaBO Ha BBHINOJHEHUE JIA0OPATOPHOH pabOThl 1O OPHUIHHAIBHOU
METOJMKE C COTJIachsi IPerojaBaTels W MOJ ero HaJ30pOM — IpU 0e3yCIOBHOM COONIOACHHU
TpeOoBaHuil 0€30MacHOCTH.




K BeImonHeHHI0 11a00paTopHOi paboOThl JOMYCKAIOTCA CTYJEHTHI, MOATBEPIUBIINE
TOTOBHOCTh B 0ObeMe TpeOOBaHWH, COACPKANIMXCI B METOJMYECKHX YKa3aHHWIX K
nabopaTopHO# paboTe U (MJIH) B YCTHBIX MPEIBAPUTENBHBIX YKa3aHUAX MPENoIaBaTeds.

B xone mabopaTopHBIX 3aHATHIA CTYIEHTHI BEIYyT HEOOXOMMBIE 3alTUCH, COCTABIISIOT (IO
TpeOOBaHUIO TIpernojaBaTessi) WTOrOBBIA MUCHMEHHBIM oTuer. Ha mepBoM 3aHATHH IUKIA
nabopaTOpHBIX pabOT MpenoaBareib JOKEH JaTh KOHKPETHBIC YKa3aHUS MO COCTABICHHUIO U
oopMIIeHHIO OTYETOB C LENbI0 oOecTedeHus: ennHoo0pasms. B 3aBucuMocTr OT 0COOCHHOCTEH
[UKJIA TA0OPATOPHBIX 3aHITHI OTYET COCTABISACTCSA KaXKIBIM CTYJACHTOM WHAMBUIYAIbHO, TNOO
oOmwmii oruer — moarpymmnoil w3 2-3 crynentoB. [lo okoHuanum mabopaTopHOl pPabOTHI
CTYACHTHI 0053aHBI MPEACTABUTH OTYET TNPENOJABATEIIO JUIS TPOBEPKH C IOCIEAYIOMICH
zanmroil. Ilo cornmacoBanuio ¢ nmpemnogaBareneM AOMYCKAETCs MpeICTaBlIeHHEe K 3alluTe OTyeTa
o nabopatopHoii paboTe BO BpeMs CIEAYIOLIEro JIaloOpaTOPHOIO 3aHATHUS WIA B
WHIMBUAyaIbHBIE CPOKH, OTOBOPEHHBIE C TpenojaBareneM. J[omycKkaeTcsi Mo COTIaCOBAHUIO C
npernoiaBaTesieM MPeACTaBIATh OTYET O Ja0opaTOpHOIl paboTe B 3JIEKTPOHHOM BHJIE.

JlaGopaTopHOE 3aHSATHE COCTOUT U3 CIEAYIOUINX 3JIEMEHTOB: BBOJHAS YacTh, OCHOBHAS U
3aKJIIOUUTENbHASL.

BBognas gacte oOecrieunBaeT MOATOTOBKY CTYJCHTOB K BBITIOJIHEHHUIO 33JaHUN PaOOTHI.
B ee cocraB BXOIAT:

— (opmynupoBKka TeMBbl, MEeTW W 3a7a4 3aHITHA, OOOCHOBAaHHE €ro 3HAYUMOCTH B
npoeCCHOHATBFHON TIOJITOTOBKE CTY/ICHTOB;

— U3JI0)KEHUE TEOPETHUECKUX OCHOB pabOTHI;

— XapaKTepUCTHKA COCTaBa M OCOOEHHOCTEH 3anaHuil paboThl U OOBSICHEHHE METOJIOB
(cioco60B, MPUEMOB) MX BHITIOJIHCHHUS,

— XapaKTepuCTUKa TPeOOBaHM K pe3ybTary padoThI;

— MHCTPYKTX MO TEXHUKE 0€30MMaCHOCTH MPH IKCIUTyaTallud TEXHUYECKUX CPECTB;

— MIPOBEpPKa TOTOBHOCTHU CTYJICHTOB BHITIONHSATH 3a1aHUsI PaOOTHI;

— yKa3aHHs 110 CAMOKOHTPOJIIO PE3yJIbTATOB BBIITOJHEHUS 3aJaHUN CTYICHTaAMH.

OcHOBHas 4aCTh BKJIFOYAET IMPOIIECC BHITIOJHEHUS JIA0OPATOPHOW paboThI, 0hopMIIcHHUE
oryera M ero 3amuty. OHa MOXET COMPOBOXKJATbCS JOMOJHUTEIBHBIMU Pa3bsICHEHUSIMH IO
X0y paboThl, yCTPAaHEHHEM TPYIHOCTEH MPHU €€ BHIMOJIHEHUH, TEKYIIIUM KOHTPOJIEM U OIICHKOM
pe3yIbTaTOB OTIENBHBIX CTYJCHTOB, OTBETAMH Ha BOIIPOCHI CTYJICHTOB. B03MOXHO MpoOHOE
BBHITIOJTHEHHE 33/1aHUs(Ui) O] PyKOBOJICTBOM MPEIOIaBaTEs.

3aKIIIounTENIbHAS YaCTh COJICPIKHT:

— TIOJIBe/ICHHE OOIIMX UTOTOB 3aHATHUS;

— OLIEHKY pe3yJIbTaTOB paOdOThl OTACIbHBIX CTY/ICHTOB;

— OTBETHI Ha BOIIPOCHI CTYJICHTOB;

— BBIJaYy PEKOMEHIANMH M0 YCTPAaHCHHWIO MPOOEIIOB B CHUCTEME 3HAHWUH W yMEHUH
CTYACHTOB, TI0 YIIyYIICHUIO PE3YJIbTaTOB PaOOTHI,

— cOOp OTYETOB CTYOGHTOB JUI MPOBEPKH, H3IOKEHHE CBEIACHUH, KaCaIOIMIUXCS
MOJITOTOBKH K BBITIOJTHEHUIO CIIEAYIOIIEH paOoTHI.

BBoaHas W 3aKIIOUMTENbHAS YACTH JIAOOPATOPHOTO 3aHATHS MPOBOMATCS (PPOHTAIBHO.
OcCHOBHasi 4aCThb MOJKET BBIMOJIHATHCS MHAMBHUIYATbHO MM KOJUJIEKTUBHO (B 3aBUCHMOCTH OT
(GbopMBbI OpraHU3alUY 3aHATHSA).

Crpykrypa u ¢popma ordera o 1abopaTopHOii padore

Otuér no nabopaTopHoli padoTe oOPMIISICTCS HHAMBUAYAIBHO KaXIbIM CTYACHTOM,
BBITIOJTHUBIIMM ~ HEOOXOJuMbIe (HE3aBUCUMO OT TOTO, BBIMONHSJICA JIM AKCHEPUMEHT
WHJIUBUYaJIbHO WM B COCTaBE IPyMIbl CTyAeHTOB). CTpaHHIIBI OTUETA CIIEAyET MPOHYMEPOBAThH
(TUTYNBHBIN JIUCT HE HYMEpYyercs, Jajiee WAEeT CTpaHuma 2 W T.1.). TUTYIbHBIN JIUCT OTuéTa
JoJKeH coaepxarh ¢pazy: «OTuér nmo nmaboparopHoit pabore «Hazpanue paboThl», UyTh HUXKE:
Bemonnun crynent rpynmnel (Homep rpynnbl) (Damunus, nHumanel)». BHU3y nucrta criemyer
yKazaTe Tekyumi roj. Hampumep, Otuér mo naGoparopHoit pabore No (HOomep paboThI)



«BBeneHue B ceKTpalbHbIA aHanu3», Beimonuun cryaeHt rpymnmsl 5221 MBano U.U. Bropas
CTpaHMIa TEKCTa, CIEAYIOIIAs 32 TUTYJbHBIM JINCTOM, NOJDKHA HAuyMHAThCS ¢ MyHKTa: Llems
paboTel. OTYET, KaKk MPABUIIO, JOJDKEH COJIEPXkKATh CIICAYIOIINE OCHOBHBIC Pa3/Iebl:
1. Lens paboThI,
2. TeopeTuyeckasi 4acTh;
3. [IporpamMmmHOe obecnieueHune, UCIoIb3yeMoe B paboTe;
4. Pe3ynbTaThl;
5. BeIBOJIBL.
B cnydae He06X0AMMOCTH B KOHIIE OTUETa MPUBOAUTCS NIEPEUEHB JINTEPATYPHI.

TpeGoBanus k 0popMIIeHHIO OTYETA 0 J1a0OPATOPHOII padoTe

Teoperudeckass 4acTh JOJKHA COJEPKaTh MUHUMYM HEOOXOIMMBIX TEOPETUYECKUX
CBeeHU O mnpeaMeTHOM obnactu. He crenyer komupoBaTh IIEIUKOM WM YaCTUYHO
METOMYECKOE ITOcoOme (omucanne) JadopaTopHOM pabOThI WIIH pa3Aciibl YICOHUKA.

B pasnene IlporpammHOe oOecredeHHEe HEOOXOAMMO ONKCaTh, C IOMOIIBI KaKHX
MHCTPYMEHTAJIBHBIX CPEJICTB W KaKUM OO0pa3oM ObLIM pa3paboTaHbl MOAEIW U MOJIy4YEHBI
pe3yNbTaThl. PUCYHKH, OJOK-CXEMBI, OIMUCAHHWE MOJEIH M €€ OCOOCHHOCTEH, HEOOXOJIUMOCTH
OTIAJKH — BCE ITO JOJKHO OBITH MPEJCTABICHO B YKa3aHHOM pasJielie.

Pasnen PesynbraThl BKiIIOYaeT B ceOS CKPUHIIOTHI MPOrPAaMMHOIO MPUIOKEHUS,
MOJTyYCHHBIC TPU BBITIOJIHEHUW JIA0OpaTOpHON paboTel. PucyHku, rpadmku u TaOIUITBI
HYMEPYIOTCS ¥ TIOJIHUCHIBAIOTCS 3ar0JIOBKAMHU.

BrIBOIBI HE JOHKHBI OBITH MPOCTBIM MEPEYUCICHHUEM TOTO, YTO CICJIaHO. 3/IECh BaXKHO
OTMETUTh, KaKh€ HOBBIC 3HAHUS O MPEIMETE UCCIEAOBAHUS ObUIM TMOJIYYEHBI MPU BBHIMOTHEHUU
paboThl, K YeMy MpHUBENIO 00CYXJIEHUE PEe3yJIbTaTOB, HACKOJIbKO BBINOJIHEHA 3asiBJICHHAs LENb
paboTel. BeIBOombl 1O paboTe KaXIbI CTYIEHT JejaeT CaMOCTOSTENbHO. B ciydae
HEO0OXOUMOCTH B KOHIE OTuyéTa mpuBoaAuTcs CHNHUCOK JUTEpaTyphl, HCIONb30BAHHOW MpU
MOJArOTOBKE K paboTe. B Tekcte oTuéTra nenaroTcst KpaTkhe CChUIKM Ha JuTeparypy (Y4eOHHKH,
CIIPaBOYHHKH, MHBIC UCTOYHUKH. ..) HOMEPOM B KBaJPATHBIX CKOOKax, Hamp., [1]. JlurepaTypHbie
HUCTOYHUKHU HYMEPYIOTCS MO Mepe UX MOSBIEHHUS B TekcTe oTuéta. B KoHIE oTuéTa maércs ux
noipoOHBINA crircok. Ha Bce MCTOYHMKHM crMCKa JUTEpaTypbl JOJDKHBI ObITh CCHUIKH B TEKCTE
oTuéTa, TaM, A€ 3TO HEOOXOAUMO.

[Tpu cmade oTdéra mperoaaBaTellb MOXKET CHIElIaTh YCTHBIC W IMHCHMEHHBIC 3aMCUYaHWs,
3aaTh JOMOJIHUTEIbHBIC BOMPOCHL. Bce OTBETHl Ha OMOJIHHUTENHHBIC BOMPOCHI, OOCYXKIACHUS
BBITIOJTHSIOTCS CTY/IGHTOM Ha OTJAEIBHBIX JIUCTaX, BKJIIOYAaeMbIX B OTYET (MpU TOM B TEKCTE
OCHOBHOTO OT4Y€Ta JIENAaeTCs CHOCKA WIIM JPYTrod 3HAYOK, KOTOPOMY OyJIEeT COOTBETCTBOBATH
HOBBIN Marepuan). [Ipm 3TOM MHUCPMEHHBIE 3aMEUaHUs MPENOAaBaTeNs JOJKHBI OCTaThCs B
TEKCTE JUIA SICHOCTH TMHAMUKHU PaOOThI Ha/l OTYETOM.

O0bEM 0oTUETa MOIDKEH OBITh ONTHMAIBHBIM JUIS MIOHUMAHHUS TOTO, YTO M KaK CHAeJal
CTYJECHT, BBINONHSSA pabory. OOsi3aTenbHble TpeOOBaHUS K OTYETY BKIIOUAIOT OOMIYIO U
CHEIMAIIbHYI0 TPAMOTHOCTb M3JI0KEHHS, a TAKKE aKKYPATHOCTh 0(OPMIICHHS.

[Tocne mpuéma npenogaBaTesieM OTYET XpaHUTCS Ha Kadeape.

11.3. MeToaudeckue yka3aHusl JUIsl OOYYarOMIMXCS M0 MPOXOKIACHUIO CaMOCTOATEILHOM
paboThI

B xoze BBIMONHEHHUSI CaMOCTOSATEIBLHON Pa0dOTHI, 00YUYaIOIIUNACS BBIMOJIHIET pabOTy IO
3aJJaHUI0 M TIPU METOJUYECKOM PYKOBOJCTBE MpEMNoaBareisi, HO 0e3 ero HemoCpeaCTBEHHOTO
y4acTHsl.

st oOydaromuxcss 10 3a09HON (hopMme OOydeHHs, CaMOCTOsITeNIbHAsS padoTa MOXKET
BKJIOYATD B c€0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOJHEHHSI CaMOCTOSATEIILHOW paboThl, y oOyd4aromerocs: GopMHPYeETCs
1esecoodpa3Hoe TIaHNPOBaHKE padOvYero BPEMEHH, KOTOPOE TIO3BOJIIET UM Pa3BUBATH YMEHUS
M HaBBIKM B YCBOCHHHM M CHUCTEMATH3AllMd NPUOOpPETaeMbIX 3HAHUM, 00ECredrBaEeT BBICOKUI



YPOBEHb YCIEBAEMOCTH B MEpPHOA OOY4YEHHs, IIOMOIaeT IOJyYUTh HABBIKM IOBBIIICHUS
PO eCCHOHATBHOTO YPOBHSI.

MeTtoandeckuMu ~ MaTepualaMH,  HANpaBISIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00yYarOITUX CSISIBIISTFOTCSI:

— y4eOHO-MEeTOIMYeCKU MaTepuall o AUCIUILIINHE;

— METOJUYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i oOydaromuxcs
1o 3a04HOU (hopme 0OydeHuUs).

11.4. Metoaudeckue yKazaHusl [ OOydYalolmUXCs [0 TMPOXOXKJICHUIO TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCIEBAEMOCTH IPEJyCMATPUBAET KOHTPOJIb KadecTBa 3HAHUMN
00y4aromuxcs, OCYIIECTBISEMOr0 B TEYCHHUE CEMECTpa C IEJIbI0 OLIEHMBAHUS XO/a OCBOCHUS
JUCIUIIAHBL.

11.5. Meroauveckue ykazaHusl Ui OOYUYaIOIMIUXCS O MPOXOXKIACHUIO TMPOMEXKYTOUHOMN
arrecrauu.

[IpomexxyTouHas  arTecTalusi  OOyYalOIIMXCS ~ NPEIyCMAaTPUBAET  OICHUBAHHE
MPOMEXXYTOYHBIX W OKOHYATENBHBIX PE3y/IbTaTOB OO0y4YeHHs Mo muciuiuimHe. OHa BKIIOYAET B
ceos:

— D9K3aMeH — (opMa OIEHKH 3HaHUM, MOJNYyYEHHBIX OOyYarolmMMcs B MpoIliecce
HU3YyUCHUA BCceH JUCHUIITIMHBI MW €€ 4aCTH, HAaBBIKOB CaMOCTOSTEILHON pa6OTBI, CIIOCOOHOCTH
MNPpUMCHATL HUX I PCIICHHA IMPAKTUYCCKUX 3alad. 9K3aMeH, KakK IpaBUJIO, NPOBOJUTCA B
MEepHoj, 9K3aMEHAI[MOHHOM CEeCCMU M 3aBeplIaeTcs AaTTeCTAllMOHHOW OIICHKOW «OTIUYHOY,
«XOPOIIOY, «YAOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO (hopMa OLIEHKM 3HAHHM, MOJyUYEHHBIX OOYYaIOUIMMCS B XOJ€ MU3yUCHHS
Y4eOHOH JUCIUILTUHBI B 1IEJIOM WM NMTPOMEKYTOYHAs (TI0 OKOHYAHUHM CEMECTpa) OlICHKA 3HAHUI
00yJaronuMcs 10 OT/ACIBHBIM pa3jieliaM JUCIUIUIHHBI C aTTECTAI[MOHHOW OICHKON «3a4TECHO)
HUIIN «HEC 3a4TCHO».

— muddepeHMpoBaHHBIA 3aueT — 3T0 (opMa OICHKM 3HAHWH, TONyYEeHHBIX
O6y‘~IaIOHII/IMC$I IIPpU U3YUCHUHN JUCHUIJIMHBI, IIPHU BBIIIOJIHCHUUN KYPCOBBIX IIPOCKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEIOBATENLCKUX PA0OT U MIPOXOXKICHUHU MPAKTHK C ATTECTAIIHOHHOM OIEHKOM
OTIIMIHOY, «XOPOIIIOY, KYJAOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHO.
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