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AHHOTaUs

JucuumnnuHa «3anmTa HEHPOHHBIX CeTel» BXOIUT B 00pa30BaTENIbHYIO MpOTrpamMmy
BBICIIETO O0pa3oBaHMA — MPOrpaMMy CHEIHAJIUTETa [0 HANPaBICHUIO MOJArOTOBKH/
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MacHOCTh OTKPBITHIX HMH(DOPMANMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne34y.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITCTCHIINIA:

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

I[IK-9 «CnocobeH ocCymiecTBIsATh pabOTBl 1O OICHKE paboTOCIOCOOHOCTH |
3¢ (HEKTUBHOCTH MPUMEHSIEMBIX TIPOTPAMMHO-ANTIAPATHBIX CPEJICTB 3aMIUTHl HHPOPMAITUI

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

CopepxaHue AUCHUIUIMHBI OXBaThIBAa€T KpPYr BOIMPOCOB, 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.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieaytompe ¢GopMbl OpraHU3aIHNH
y4eOHOTrO0 IMpoIiecca: JIEKIIUH, JJa00paTopHbIe pabOThI, CAMOCTOSATEIbHAA paboTa 00yUaroIIEerocs.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS 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 JUCITUTUTMHBI

[lenbpro OCBOCHUS NUCIUTUIHHEI SBISIETCS U3YYCHHE METOJOB CHHTE3a HEHPOHHBIX 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 OOYUCHHUS 10 JUCIHUILIAHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINM U WHAWKATOPHI MX JOCTHXKEHUS 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 HaBbIKAaMU 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
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, 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 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCs pu noAaroroske BKP




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
JlanHbie 00 00mEeM O0beMe JMCIUILUIMHBI, TPYIOCMKOCTH OT/ACIbHBIX BHJOB 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 3anamus, BCETo vac. 51 51
B TOM YHCIIC:

nexuuu (JI), (gac) 17 17

npakTudeckue/cemunapckue 3anatus (I13),

(dac)

nabopaTtopHbie paboTsl (JIP), (uac) 34 34

KypcoBoi npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, Hudd. 3auy, | 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 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Jlexuwmu | 113 (C3)| JIP KIT 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.

Pa3znen 2. Mogenu MckyccTBEHHOTO HEHpOHA.
@yHKIMM akTUBalMKU. HENpOH ¢ BEKTOPHBIM 2 2 10
BXOJIOM.

Paznen 3. MckyccTBEHHBIE HEUPOHHBIE CETH.
Apxurekrypa cKycCTBEHHBIX HEMPOHHBIX CETEH.
HabGop cpenctB mis co3manus, HHAIMATA3AIUH, 2 4 10
00y4YeHHsI, MOJICTUPOBAHMS U BU3YaTIH3ALH
CETH.

Pasnen 4. Iloctpoenus ceteil pa3nu4Hon
ApPXUTEKTYPHI C TOMOLILI0 HHCTPYMEHTAIBHOTO
nporpammuoro nakera Neural Network Toolbox
cucremsl MATLAB.




Paznen 5. Metoas! 1 anropuTMbl 00yUeHUS
HCKYCCTBEHHBIX HEHPOHHBIX ceTel. [ panueHTHbIe

ITOPUTMBI 00yUYeHHUs. AJITOPUTMBI, OCHOBAHHBIE 4 8 10

HA WCIOJIH30BAaHUH METO/Ia COMPSIKECHHBIX

IpauEHTOB.

Paznien 6. Metonbl obecrieueH st 3a1UThI 4 8 17

KOH(pHUTypayy HEHPOHHOM CETH.

HUroro B cemectpe: 17 34 S7
Htoro 17 0 34 0 57

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

oOydJarllMMUCS  OMNpeNeJeHHBIX  TPYAOBBIX  (YHKLIMHA,  CBSI3aHHBIX C  Oymymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

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

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HasBanue u conep:xkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 buonornueckne acnekTbl HEpBHON AesTenbHOCTH. HeillpoH. AKCOH.
Cunarnc. Pednekropnas nyra.
IlenTpanpHas HEpBHAsA CUCTEMA.
bronornueckne acnexkTbl HEPBHON aAedTenbHOCTU. HelpoH. AKCOH.
Cunarnc. PednekropHas nyra.
I{eHTpanbHas HEPBHAS CUCTEMA.

2 Mopenn uckyccTBeHHOro Helpona. @yHkuumu aktuBanuu. Helipon c
BEKTOPHBIM BXOJIOM.
Mopenu uckyccTBeHHOro Herpona. OyHkuuu akruBanuu. Hevipon c
BEKTOPHBIM BXOJIOM.

3 HckyccTBEHHBIE HEMPOHHBIE CETH. APXUTEKTypa MCKYCCTBEHHBIX
HelpoHHbIX cereil. Habop cpencts
JUISL  CO3JaHMs, WHULMANU3ALNM, OOYy4YeHMs, MOJEIUPOBAHUS U
BU3yAJIN3allUU CETH.
HckyccTBeHHBIE HEWpPOHHBIE CETH. APXUTEKTypa HCKYCCTBEHHBIX
HelipoHHBIX cetell. Habop cpencts
JUIA  CO3JaHMs, WHUIMAIU3AIMM, OOy4eHUs, MOJCIUPOBAHUSI U
BU3YaJIM3aliU CETU

4 IlocTtpoeHuss cere  pasJIMYHOM  ApPXUTEKTYphl C  IOMOIIBIO
MHCTPYMEHTAJIIBHOTO MPOTPaMMHOTI0
nakera Neural Network Toolbox cuctemsrt MATLAB.
IlocTtpoeHnss cerell  pa3lIMYHOM  APXHUTEKTYpbl C  TOMOIIBIO
MHCTPYMEHTAJIIBHOT'O MIPOTPaMMHOI0
naketa Neural Network Toolbox cuctemst MATLAB.

5 MeTonbl ¥ aNropuTMbl O0OYUYEHHUSI UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

I'pagueHTHBIE AITOPUTMBI
oOyueHHs. AJTOPUTMBI, OCHOBAaHHBIE Ha HCIIOJIB30BAaHUH METOJA




COIPSIKCHHBIX TPAJUEHTOB.
MeToabl U aNroOpuTMBI O0Y4YEHHUSI UCKYCCTBEHHBIX HEHPOHHBIX CETEH.
I'pagueHTHBIE QITOPUTMBI

o0ydeHus. ANTOpUTMBI, OCHOBAaHHBIE HA MHCIIOJIIb30BAaHUM METOAA
COIPSKCHHBIX IPAJIUEHTOB.

6 MeTtobl obecriedeH st 3alUThl KOHPUTypauu HEMPOHHOM CeTH

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

Ta6ymma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnuena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | TUCITHIT

(dac) JIUHBI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bcero

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEICHBI B TabIUIIE O.

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

Pednexropnas nyra. LlentpansHas HepBHas

CUCTEMA.

Mopenn HckyccTBeHHOTO HelipoHa. OyHKIINA 5 2 2

akTuBaluu. HelipoH ¢ BEKTOPHBIM BXOJIOM.

HckyccTBeHHBIE HEUPOHHBIE CETH. 3

Apxutektypa VICKyCCTBEHHBIX HEMPOHHBIX

ceteit. Habop cpencts st co3nanus, 4 4

WHUUAIUW3aluu, 06y11eH1/1;1, MOZACIINPOBAHUA
W BU3yaJIn3allii CCTU.

ITocTpoenus ceTelt pa3InYHON apXUTEKTYpPBI 4
C MIOMOIIIbI0 HHCTPYMEHTAIBHOTO

nporpammHoro nakera Neural Network 8 8

Toolbox cucremst MATLAB.

MeTobl 1 aNrOpUTMbI 00yUEHUS 5
HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

I'pasveHTHBIE aATOPUTMBI O0YUEHUSI. 8 8

AHFOpI/ITMBI, OCHOBAHHBIC HA UCITIOJIb30BaHUU
MCTOa CONPSAKCHHBIX I'PAAUCHTOB.

MeTtobsl 00ecIieYeHUS 3aIUThI 6
KOH(HUTypayy HEHPOHHOM CeTH.




Beero | 34 | 34 |

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIITOITHEHUE KYpPCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buner camocTosiTenbHON paboTHI M €€ TPYAOEMKOCTh IPUBEJICHBI B TaOIUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 8,
Bua camocrositensHOM paboThI
qac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania 20 20
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 17 17
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
20 20
atrectauuu (ITA)
Bcero: 57 57

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KommuecTBo 3k3eMIuIsipoB B

Hlup/ bubnuorpapuyeckas ccpuika oubnmorexe
URL anpec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
004 Annaiaun, J. 3
A 51 MarinHHOe 00y4eHue : HOBBII

MCKYCCTBEHHBIH MHTEIUIEKT / O. AnmnaiiiuH. -
M. : Anbnuna [Ta6mumep : Touka, 2017. -
208 c. : puc. - (3aBTpa 3TO OYAYT 3HATH BCE). -
bubnwmorp.: c. 185 - 189. - ISBN 978-5-9614-
6114-5 (Anbrmna [Tabmumep). - ISBN 978-5-
9908700-8-6 (Touka) : b. 1. - Teker :
HETOCPEICTBEHHBIN.

004 Heiipocetu B MATLAB : meToanueckue 36




H 46 yKa3aHUs K BBITIOJIHEHUIO JIAOOPATOPHBIX
pabot / C.-ITerep0. roc. yH-T a9pOKOCM.
npubopoctpoenus ; coct. M. B. Bypaxos. -
CIIG. : M3a-Bo I'YAIL, 2017. - 38 c. : puc.,
Tabn. - bubmuorp.: c. 37 (5 HasB.). - b. 11. -
TeKcCT : HenmocpeCTBEHHBIH.

004 TarapuukoBa, Tarbsina MuxaiijioBHA 5
T 23 (pod.).

AHanu3 JaHHBIX B MPHUKJIATHBIX 3a7a9ax
oOecrieyeHns HHPOPMALMOHHOM
6e3omacuoctu : MoHorpadus / T. M.
Tarapuukosa ; C.-Ilerep6. roc. yH-T
a’pokocm. pubopoctpoenus. - CIIO. : U3a-
Bo 'VAII, 2018. - 115 c. : Tabu1., puc. -
bubmuorp.: c. 113 - 114 (21 nass.). - ISBN
978-5-8088-1315-1 : b. 1. - Tekcr :

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

nocobue / A. C. Adanacenxo ; C.-Ilerep0.
roC. YH-T a3pOKOCM. TPHOOPOCTPOCHHS. -
Cankr-IlerepOypr : U3a-so I'VAIL 2021. -
42 c. : puc., Tabun. - bubmumorp.: c. 41 (10
Ha3B.). - ISBN 978-5-8088-1550-6 : b. 11. -
TekcT : HenmocpeACTBEHHBIM.

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. -
Tekcr | HenmocpeACTBEHHBIH.

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

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT»

URL agpec HanmenoBaHnue
http://www.orc.ru/~stasson/neurox.html BBeznenue B Teopuio HEHPOHHBIX
http://www.statsoft.ru/home/textbook/modules/stneu | cerer
net.html Heliponnsie cetn
http://algolist. manual.ru/ai/neuro/index.php HeflpOHHHe ceTH,

: : HeliponHpopmaThKa
http://www.aiportal.ru/articles/neural- TIOpTAI HCKYCCTBEHHOTO



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

networks/neural-networks.html MHTEIUICKTa
http://www.neuroproject.ru/neuro.php VYueonuk «HelpoHHbIE CeTHY

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYECHHUS, HCHOIB3YeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCLUILIHHE.
[Tepeuens nCmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOW ISl  OCYIIECTBIICHUS
00pa3oBaTenbHOTO Mpoliecca Mo TUCIUILUIMHE, IPeCTaBlieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JlexuMoHHas ayguTOpuUs

KomMmnbrotepHslii kacce

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOYHON aTTeCTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH O0yJyarouuMucs MpUMeHsieTcs S-0ajibHasi HIKana OLEHKU c(POpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCs
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

\ Or11eHKa KOMITETEHITUHN \ XapakTeprcTrKa CHOpMUPOBAHHBIX KOMITCTCHITHIA



http://www.aiportal.ru/articles/neural-networks/neural-networks.html
http://www.neuroproject.ru/neuro.php

5-0ayubHas mKaina

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MIOHIATHA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rpaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUSA OCHOBHOWU
JITEPATYPHI;
«ODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JI€ATEIIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ MTOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIara€T €ro, ONHMpasChb HAa 3HAHUSA TOJbBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHUUN
«3aYTEHO)
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa A
WHAUKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
°n/m Ilepeuens Bon B (3az1au) a7 3aueta / qudd. 3auera
Ne i/ epeuyeHb BOMPOCOB (3a1a4) amns 3adera / qudd. 3ade JHKaTOpa
1 1. buonoruueckne acieKTbl HEPBHOU JESTEIBHOCTH. [IK-2.3.4

2. Mogenu HCKyCCTBEHHOTO HelpoHa. DyHKIIMH aKTUBALINN.
HelipoH ¢ BEKTOPHBIM BXOJOM.

3. ckyccTBEHHBIE HEUPOHHBIE CETH. APXUTEKTYpa
UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Habop

CPEACTB IJIs CO3JIaHMsl, UHULMAIU3allu1, 00y4eHus,
MOJIEJIMPOBAHUS M BU3yaJIU3ALUN CETH.

4. ITocTpoeHus ceTeil pa3auyHON apXUTEKTYPhI C TOMOIIBIO




MHCTPYMEHTAJILHOTO MPOTrPaMMHOIO

naketa Neural Network Toolbox cucremst MATLAB.

5. MeTozpl 1 alropuTMbl 00y4eHHUS UCKYCCTBEHHBIX
HEHUPOHHBIX CeTeH. [ palueHTHBIE aIrOPUTMBI

00yJeHwUsI.

6. AITrOopuTMBI 00yUY€HHUsI, OCHOBAaHHBIE HA UCTIOJIb30BAHUH
METO/Ia COMPSKEHHBIX IPaHEeHTOB.

7. ApxHTeKTypa MnepcenTpoHa U CrienualibHble (YyHKINUN IS
CO3/IaHHUsI ITEPCENTPOHA, HACTPONKHU

€ro BECOB U CMEILCHUM.

8. JIuneiinbie HEMpPOHHBIE ceTH. HacTpoiiku mapaMeTpoB 1o
meTony Bynpoy-Xodda.

9. [TocTpoeHue u 00ydeHNE TMHEHHBIX CETEH IS
KJIaccu(pUKauy BEKTOPOB, THHEHHOM

anmnpoKCUMAlIUH, PEACKa3aHus, CIIeKEHHS U (PUIbTpalun
CUTHAJIOB, UICHTH(PUKAIIUN

MOJICJTMPOBAHUS JINHEHHBIX CHCTEM.

10. PanuanbHble 6a3ucHbIE CETH OOLLIETrO BUAA.

11. ApxXuTexTypsl paauaibHbIX 0a3UCHBIX HEHPOHHBIX ceTel
00II1ero BUIa U CrieualibHbIe (YyHKIIUN

JUTSL UX CO3JIaHUs U aBTOMATUYE€CKOW HACTPOIKU BECOB U
CMELICHUM.

12. TlpuMeHeHne TaKuX ceTel it Kiaccu(uKaluyd BEKTOPOB U
ANMPOKCUMAIUH (PYHKITHIA.

13. Pagnansasie 6asucusle cetd Truia GRNN.

14. Tlpumenenue GRNN cereii /1 pemieHus 3aaau
000011IeHHO perpeccuu, aHaIu3a BPeMEHHBIX

PAIOB ¥ anIPOKCUMAIUHU () YHKIIHM.

15. Paguansabie Oasucuble cetu Trma PNN.

16. Pemenue 3amay kiaccupuKauy Ha OCHOBE MOJCUETa
BEPOSITHOCTH MPUHA/JIEKHOCTH

BEKTOPOB K PaCCMaTPUBAEMbIM KJIACCaM.

[1K-9.3.4

17. Camoopranusyromuxcs cinou KoxoHeHa. ApXUTEKTypbI
CaMOOPTaHU3YIOUIUXCS HEUPOHHBIX CIOEB

KoxoneHa u crieruanbHble (QYHKIUM IS UX CO3/1aHUs,
VMHUIMAJIN3alli1, B3BEIINBAHNUS,

HAKOIUIEHNUs, aKTUBAallM1, HACTPOWKH BECOB U CMEILIEHUH,
azlanTanuy U oOy4eHHs.

18. IIpuMeHeHne caMOOpPraHU3YIOIUXCS CIIOEB JUIS
MCCJIEIOBaHMSI TONOJIOTUYECKON CTPYKTYPhI

JAHHBIX, UX 00bEMHEHUEM B KJacTepbl (IPYIIIbI) U
pacrpeziesieHueM 10 KJlaccam.

19. Camoopranuzyronuxcs kapTel KoxoHeHa.

20. [IppumeHeHne caMOOPraHU3YIOIINXCS KapT JUIsl pelIeHUs
3a/1a4 KJIacTEpU3aluu BXOAHBIX

BEKTOPOB

21. Camoopranmnzyromuxcst LVQ-cetn. ApXuTeKkTypbl
CaMOOPTaHU3YIOIIUXCS HEUPOHHBIX CETEW THIa

LVQ u ciemanbhble GyHKINN AJIS UX CO3JaHUs, HACTPOIKHU
BECOB U 00y4YECHHUSI.

22. PekyppeHTHbIE HEUPOHHBIE CETU DIIMAHA.

23. IloctpoeHus ceTer yrnpaBJIeHUs IBHKYITUMHUCS

[IK-11.B.2




00BEKTAMH.

24. IlocTpoeHust CUCTEM TEXHUUYECKOTO 3PEHMSI U PELLIECHUS
JPYruxX JUHAMUYECKUX 3a]aua.

25. ApXUTEKTYpbl PEKYPPEHTHBIX HEHPOHHBIX CeTel
Xondunaa u criequanbHble QYHKIUYU U UX

CO3/1aHMsI, B3BEIIMBAHMSI BXO/I0B, HAKOIIJICHUS] M aKTHUBU3ALUH.

[lepeyenp TeMm [uii KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOH pabOThI

Ne i/t

KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIAHOM HE MPEyCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

[IpumepHBIii IepeueHb BOIPOCOB sl TECTOB

Kon
WHJUKAaTOpa

3ananue 1
Kakue ¢pyHKINY BBITOIHAET BXOJHON CIIOW MHOTOCIIOIHOTO

nepcentpoHa’?

1. Tpancnupyer curHan Ha BHIXOJHOU CJIOM MHOIOCJIOWHOTO
NEPCENTPOHA.
2. Ynpanser "mym" U3 cHTHaa.
ITepenaet BXOQHOW BEKTOP CUTHAJIOB HA MEPBBIM CKPBITHII

CJIOH.

4.  BpluucnseT NpOu3BOAHYIO JUISl aITOpUTMa 00paTHOTO
pacrpocTpaHeHHUs OITHOKH.

w

3aganue 2.

AKCOH — 3TO BBIXOJJHOW WJIM BXOJIHOM OTPOCTOK HelpoHa?
1. Bxoxguoi
2. Brixognoii

3ajganue 3.
Yro uzer cHavaiza — MyTalus Wik KpoccoBep? (B FTeHETUYECKUX

ITOPUTMAX).
1. Myramus
2.  Kpoccosep
3. Omepammu KpoccoBep B TEHETHYECKUX aITOPUTMAX HE
CYILECTBYET.
4. be3 pazHuLbL.

3ananue 4.

Hefipon - momyuwna Ha BXOJ CHUTHAQI OT YETHIPEX IPYIUX HEHPOHOB
YPOBHU BO30YXKIeHHS, 3HA4eHHs KOTOpbIX paBHbl 10, -20, 5, 4 m
COOTBETCTByIOIIME Beca cBsized paBuel 0.8, 0.5, 0.7 um -0.5

COOTBETCTBEHHO. BbIUMCINTE CHUTHAT Ha BbIXOAE - -ro HEWpoHa B
ciaydae ecnu (YHKIUS aKTUBAllUM HEHPOHOB €CTh TUIEpPOONIMYECKUi




tanrenc (& = 0.5), BeibepuTe NpaBUIbHBIA OTBET:

1. -
2. 0.2449
3. 0.3145
4, 05
5 -05
3amanme 5.

JlaHo: HelpoH ¢ PyHKIHMEH aKTUBAIIUY TUIA TUTIEPOOTNICCKUI TAaHTEHC
¢ Tpems BxoJaMu. Bxozsl Bce paBHbI | 1 Bce Beca Takke paBHbI 1.
[Tapametp & B Gpopmyiie runepObOIMUEcKOro TanreHca paseH 1. Uemy
OyzeT paBeH BbIXOJ HelipoHa?

X1 Wi
X2 W2 y
W3
X3
3amanue 1.
Yto 00BIYHO TTMHHEE — aKCOH WJIU JCHAPUT?
1. Axcon
2. Jlenmpur
3amanmue 2.

MOXHO 7M1 TMPUMEHATh (DYHKIUIO aKTUBAIMK THITA «CTYIEHBbKA» TpU
MeToJIe 00yUeHUsI OOPaTHOTO PaCIPOCTPAHECHUS OIIUOKU?

1. Jla

2. Her

3ajnanue 3.
Kakasg W3 HIKENEpEeunCIeHHbIX HEHPOHHBIX CETeH €eCThb CeTh ¢

obOparubiMu cBsizamu? 1. Cets KoxoHena.
2. Cerp XeMMUHTA.
3. Brixognas 3Be3na ['poccOepra.
4. PaamanbpHO — Oa3ucHas CETh.

3aganue 4.

Heiipon - momyuwn Ha BXOJ CHUTHAJI OT YETBIPEX IPYIHX HEHPOHOB
YPOBHU BO30YXKIEHHS, 3HA4eHHs] KOTOpbIX paBHbl 10, -20, 5, 4 wu
COOTBETCTByMOIIHME Beca cBs3ed paasl 0.8, 0.5, 0.7 wm -05

COOTBETCTBCHHO. BpIumcimTe CUrHaja Ha BBIXO/JIC 4 -ro HCﬁpOHa B
ciIydac ccCli (byHKLII/IH aKTUBallun HCprOHOB €CTh JIOTUCTUYCCKAA

curmonpa (& = 0.5). Beibepure MpaBUIbHbINA OTBET:

1. -4

2. 0.25

3. -352

4. 1.7
3amanue 5.

JlaHo: HEeWpoHHas CeTh C OAHUM CKPBITBIM cioeM. Y cetu | Bxop, 3




HEHWpPOHA B CKPBITOM CJIO€ M OJUH BhIXOJ. UTO OyJeT Ha BBIXOJE CETH B
ciyyae, eclid Ha Bxoze 1, Bce Beca paHbl 1?7

AN
G @D
®

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

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

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOHHOE, CHUCTEMHOE,
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
JOCTHXKEHUI HayyHOUW Mblciu. B yueOHOM mporecce JeKIUsl BBITOJIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JIUCHUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

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

— TIOJy4YeHHE ONbITa TBOPUYECKON pabOThl COBMECTHO C MPEIO/IaBaATENEM;

— pa3BuUTHE MNpO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopmynupoBKax);

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

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIOJIb30BaHUEM DA3JaTOYHOI0 MaTepuaja IpH IPOBEIEHUH KOPOTKMX JUCKYCCH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepraa:




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

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

Paznen 3. ckyccTBeHHbIE HEMPOHHBIEC CeTH. ApXUTEKTYpa VICKyCCTBEHHBIX HEHPOHHBIX CETEM.
Habop cpeacTs mms co3nanus, MHAIHATU3AWN, 00yISHHS, MOACITUPOBAHUS U BU3YAIIU3AIHH
CeTH.

Paznen 4. IlocTpoeHus ceTeil pa3TuIHON apXUTEKTYPhI C IIOMOIIBI0 HHCTPYMEHTAIBHOTO
nporpammuoro nakera Neural Network Toolbox cucremsr 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 3amuThl KOHQUTYpalluu HEHPOHHOHN CETH.

11.2. Metoauueckre YykazaHus A OOydYaroIUMXCsl MO BBIIOJHEHUIO 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(UKALMOHHOW 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 ydyeOHbIM IUIAHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

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

— 3aKpeIUIeHHe, pPa3BUTHE W JIETAM3allUs 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

JlaGopaTopHble 3aHATHUS MPOBOASTCS MOCHE YTEHUS JIEKUUH, NAIOUMX TEOpeTHYECKHe
OCHOBBI JJIsl UX BBIMOJHEHHUs. JlOMycKaeTcs BBIIOIHEHUE JTa00PaTOPHBIX 3aHATHH 10 TPOYTEHUS
JEKUUH C LeNblo 00JeryeHusl U3y4yeHusl TEOPEeTUYECKOro Marepualia IpH HaJlWudWud ONHCaHHM
paboT, BKJIIOYAIOMIMX HEOOXOJUMBIE TEOPETHUYECKHE CBEACHUS MM CChUIKM Ha KOHKPETHBIE
yueOHbIe U3JIaHus, COAepKallie ITH CBEICHUS.

[IpenoaBaTens UMEET MPABO OINPENENATh CO/IepKaHKe JIAOOPATOPHBIX PabOT, BEIOMPATH
METOJIbl U CPEJCTBA MPOBEACHUS J1a00paTOPHBIX UCCIEAOBAHNM, HauboIee MOJHO OTBEYAOIINe
UX 0COOEHHOCTSIM M 00€CIIeuynBaIOIINEe BBICOKOE KaueCTBO yUueOHOTO Mpolecca.

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

Ha naboparopHOM 3aHSTHH CTYJEHT HMMEET MpaBO 3aJaBaTh NPENOJABaTENI0 U (WJIH)
7a00paHTy BOMPOCHI IO COAEPKAHUIO U METOAMKE BBIOJHEHHS paObOTHl U TpeOOBaTh OTBETA 110
CYIIIECTBY OOpaIeHusI.

CTyneHT WMeeT MpaBO Ha BBINOJHEHUE Ja0OpaTOpHOM pPabOTHl MO OPUTHMHAIBHOM
METOAMKE C COIVIACHs MPENoJaBaTels U MOJA €ro HaJ30poM — IpU 0e3yCIOBHOM COOIIIOJIEHUH
TpeGoBaHUil 0€30MacHOCTH.




K BblmonHeHnto 1abopaTOpHOM pabOTHI OMYCKAIOTCS CTYAEHTHI, IOJITBEPIUBIINE
FOTOBHOCTb B OObeMe TpeOOBaHUIl, COAEpKAIIMXCS B METOAMYECKMX YKa3aHMSIX K
nabopaTopHOi paboTe U (M) B YCTHBIX MIPEIBAPUTENIBHBIX YKA3aHUAX MPENO1aBaTENsL.

B xone 1abopaTopHbIX 3aHATUH CTYACHTHI BEYT HEOOXOANMBIE 3aIIUCH, COCTABIISIOT (110
TpeOOBAaHUIO IPENOJABaTeNsl) UTOIOBbI NUCHbMEHHBIM oTueT. Ha mnepBoMm 3aHATHM LMKIIA
71a0opaTOpHBIX padoT IMpenojaBaTelb JOHKEH JaTh 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 IPENOAABATENIO Ui MPOBEPKU C MOCIERyHOIEH
3amuTo. Ilo cormacoBanuto ¢ npenojgaBaTesieM J0NyCKaeTcs MPEICTaBICHUE K 3alUTe OTYeTa
0 JaboparopHOoi paboTe BO BpeMs CIEAYIOIIEro JabopaTOPHOrO 3aHATUA MM B
WHAMBUYaJIbHbIE CPOKH, OTOBOPEHHBIE C IpernoaaBareneM. J[oMmycKaeTcsl 1Mo COrjacOBaHUIO C
IpernoJiaBaTeseM MpeaCTaBIATh OTUET O JIAOOPATOPHOU paboTe B 3JIEKTPOHHOM BHUJIE.

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

BBogHas yacTh oOecrnieunBaeT MOArOTOBKY CTY/IEHTOB K BBIIOJIHEHUIO 33JaHUIl 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 M OCOOEHHOCTEH 3agaHMil paboThl U OOBSICHEHHE METOJOB
(crtoco6oB, MPHEMOB) WX BBITIOTHEHUS;

— XapaKTepUCTUKA TPeOOBaHUN K pe3yNbTaTy paboThl;

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

— NPOBEPKa FTOTOBHOCTH CTY/ICHTOB BBIIOJIHATD 33aJjaHUs PaOoThI;

— YKa3aHHs 10 CAMOKOHTPOJIIO Pe3y/IbTaTOB BHIMOJIHEHUS 3alaHU 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/IBeJICHHE OOIINX UTOTOB 3aHATHUS;

— OLIEHKY pe3yJbTaTOB PadOThl OTJENbHBIX CTY/IEHTOB;

— OTBETHI Ha BOIIPOCHI CTYJEHTOB;

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

— cOOp OTYETOB CTYAEHTOB /Jisi TPOBEPKH, H3JIOKEHHE CBEICHH, Kacaroluxcs
MOJTOTOBKH K BBINOJIHEHHIO clieTyomeil 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,
BBIMOJIHUBIIMM ~ HEOOXOAMMbIE (HE3aBUCUMO OT TOTO, BBINOJHSJICA JM OKCHEPUMEHT
WHMBUYaJIbHO WM B COCTaBE IPYIIbI CTYAEHTOB). CTpaHUIlbl OTYETA ClIEAYET IPOHYMEPOBAThH
(TUTYJIBHBIN JIUCT HE HyMEpYyeTcs, Jajee WAET CTpaHuua 2 U T.A.). TUTYJIbHBIM JUCT OT4ETa
JIOJDKEH conepkath Ppaszy: «OTuér mo mabopaTtopHoi padote «HazBanue paboThl», 4yTh HUXKE:
Beinonnun cryneHt rpynns! (Homep rpynnsl) (Pamwind, vHALKANB)». BHU3Y nucra caepyer
yKazaTh Tekymmui roa. Hampumep, OTué€r mo maGoparopHoit pabore Ne (HOMep pabOThI)



«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 COAEPAKATh CIEAYIOLINE OCHOBHbBIE Pa3/I€ibl:
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 oopMIIEHHIO 0TYETA 0 J1abopaTopHOIi padoTe

Teopernueckass 4acTh AODKHA COAEPKATh MHHUMYM HEOOXOAMMBIX TEOPETHUYECKUX
cBelleHM O mpeaMeTHOM oOnactu. He cnegyeT komupoBaTh LETMKOM WJIM YaCTHYHO
METOIMYECKOe TTocoOre (OMHCcanue) JIabopaTOPHON PabOTHI HIIK Pa3/Ieiibl yIeOHUKA.

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 JOJDKHO OBITH MPEICTABICHO 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
paboTel. BpiBombl 1o paloTe KaXAblii CTYyAEHT JelaeT caMocTosTensHo. B ciywae
HEOOXOIUMOCTH B KOHIE OT4éra mpuBoguTCs CHUCOK JIMTEPaTyphbl, HCIOJIB30BAHHON IpHU
HOJArOTOBKE K padore. B TexcTe oTuéra AenaroTcst KpaTKUe CChUIKM Ha JIMTepaTypy (yu4eOHMKH,
CIIPABOYHHKH, UHBIE UICTOYHHKHU. ..) HOMEPOM B KBaJIpaTHbIX CKOOKax, Hamp., [1]. JlurepaTypHsbie
VCTOYHUKN HYMEPYIOTCS IO MEpE UX MOSIBJICHUS B TEKCTe OT4YETA. B KOHIE OoTu€Ta naércs mx
noipoOHBIN cnrcok. Ha Bce MCTOUHMKM CHUCKA JUTEPATyphbl AOJKHBI OBITH CCBUIKM B TEKCTE
0T4éTa, TaM, Iie ITO He0OXOAUMO.

[Ipu cpaue oTuéra mpenojaBaTelb MOXKET clielaTh YCTHbIE M NMHUCbMEHHBIE 3aMEYaHMUsl,
3aJaTh JIOMOJIHUTENbHBIE BOMPOCH. Bce OTBETHI Ha JOMOJHUTENBHBIE BOMPOCHI, 00CYKICHUS
BBITIOJHSIOTCS CTYJ€HTOM Ha OTIEJIbHBIX JIUCTAaX, BKIIOYAEMbIX B OTYET (NP 3TOM B TEKCTE
OCHOBHOI'O OTYETa JIeNaeTcsl CHOCKAa WM JIpYroil 3Ha4oK, KOTOpOMYy Oy/leT COOTBETCTBOBATH
HOBBIA Matepuan). Ilpu >TOM muChbMEHHBIE 3aMe4aHMs MpernojaBaTelsis JOJKHBI OCTaThCS B
TEKCTEe JUIs ICHOCTH TMHAMUKH PaOOThI HAJ OTYETOM.

O6béM oTuéTa NOJKEH OBITh ONTUMAIBHBIM JJIi MOHMMAaHHUS TOTO, YTO M KakK clenai
CTYAEHT, BBIMONHAA paboTy. OOs3aTenbHble TpeOOBaHUS K OTYETY BKIIOYAIOT OOIIYI0 U
CIEIHAIbHYIO 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 CaMOCTOSATENBHONU padOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

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

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON padoOTHI, y 0Oydaromerocs (popMUPYETCs
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 NOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydaromuxcs
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 TEUEHUE 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 OOY4YCHHs 1O auciuiumae. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OLEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEeCcce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
MPUMEHATh WX IS PEHICHUS MPAaKTHUYCCKUX 3a7ad. JK3aMeH, KaK IMpPaBWIO, MPOBOJHUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO opMa OIECHKHU 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCITUTUTMHEI B T[EJIOM WJIM TPOMEXKYTOUHAs (10 OKOHYaHHH CEMECTpa) OIICHKA 3HAHUN
0o0ydJaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3aYTeHO»
WA «HE 3a4TEHOY.

— muddepeHIupoBaHHbI 3aueT — 3To ¢dopMa OIEHKA 3HAHHWH, TOTyYEeHHBIX
00y4JarmuMcs TPU U3YYEHUH JUCIUILTUHBL, TIPU BBIMOTHEHUH 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




