MMWHUCTEPCTBO HAYKHW Y BBICILEI'O OBPA3OBAHMSI POCCUMCKOM Jluer cornacopanus paboueii nporpaMmabl ANCHUMILIHHbI

OEJIEPALIMH )
(e repanbHoe rocyJapeTBEHHOE aBTOHOMHOE 0OPA30BATE/ILHOE YUPEXKACHHE BHICHIErO ITporpammy coctasui (a)
_ obpasoBaHHs y M
"CAHKT-[IETEPBYPI'CKHUH I'OCY JIAPCTBEHHBLIM YHUBEPCUTET J01L, K.T.H., 0L, / « 0 AM. Ceprees
ADPOKOCMHUYECKOI'O ITPUBOPOCTPOEHU A" (OMKHOCTE, yu. cTeneHs, 3Banue) G=r (noanuce, nara) (nruunanst, havunms)

[porpamma 0100pena Ha 3acenanny kadeapsi Ne 44
«16» despans 2026 r, nporokon Ne 5-25/26

Kadenpa Ne 44

VTBEPXJIAIO
PykoBoauTesib 0OpazoBaTeibHOI NPOrpaMMbl 3apeayomimii Kaq)?ﬂ Ne 4,
LT 0L JLT.H.,npod. 4 722 «16» despans 2026 ¢ M.B. Ceprees
R . (yu. creneHs, 38a (nonnuce, nara) (uHULMAbL, hamMuns )
(A0TKHOCTD. Y4. CTCIICHBb, 3BAHMC)
A.M. Ceprees 3amecTHTeNh IUPEKTH 4 110 METOAMYECKOI padoTe

JIO1L, K. T .H. » (espans 2026 r A.A. DomenKkoBa

OJIKHOCTD, Y4. CTENEHb,

(noanuce, nara) (munumans, gpamunns)

(noaruee)

«16» pespans 2026 r
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(HamvenoBanme ucumiuimme)
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HaviveHoBaHMe HanpaBieHus
O OTOBKH/ CNEUHATLHOCTH

I/lHd)othrmxa U BBIYUCIINTC/IbHAA TCXHUKA

Haumenopanue HanpasieHHOCTH/ _
CHCTEMBI € UCKYCCTBEHHBIM UHTEJUIEKTOM

Crie IHATH3alKH
Ddopma obyueHns 3a04Has
I"ox npuema 2026

Cankt-IlerepOypr — 2026



AHHOTaUA

JucuumumHa «HelpoHHbIe ceTH» BXOIUT B 00pa3oBaTENbHYIO HPOTPaMMy BBICIIETO
o0pa3oBaHusl — MPOrpaMMy MAarucTpaTypbl IO HaIPaBJICHUIO TMOATOTOBKH/ CIENHAIbHOCTU
09.04.01 «MudopMaTKka H BBIYUCIHUTEIbHAS TEXHHWKA» HAMPABICHHOCTH/CIEIHATN3ANN
«CucTeMbl ¢ ICKYCCTBEHHBIM MHTEIUIEKTOMY. JluciurinHa peanusyercs kadeapon «Ned4y.,

JlucuumivuHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CISIYIONINX KOMIIETCHITHIA:

I[IK-1 «CrocobeH mNpoOeKTUpPOBaTH MNPOTOTHIBI  HWH(POPMAIMOHHBIX  CHUCTEM C
MCKYCCTBEHHBIM UHTEJIJIEKTOM U OCYIIECTBIISATH UX SKCIEPTHYIO MOIIEPIKKY»

IIK-2 «CnocoGen pa3pabaThiBaTh MPOTPAMMHOE OOECIEeUYeHUE JJIsi BBIUYMCIUTEIHHBIX
CHUCTEM C HUCKYCCTBEHHBIM HHTEJUIEKTOM M YMPABIATH COOTBETCTBYIOIIMMHU IMPOTPAMMHBIMU
POEKTAMU»

ConepxkaHre NUCHUIUIMHBI OXBAaTBIBAET KPYT BOIMPOCOB, CBSA3AHHBIX C MCKYCCTBEHHBIX
HEHUPOHHBIX CETSIX, X apXUTEKTypax, MeTofax oOy4eHHs U MPUMEHEHUHU Ui Kilaccu(UKaIHH,
anmpokcuManuu  (QYHKIUH, aHanu3a BPEMEHHBIX pPSIOB M YIPABICHUS JIHHAMUYECKUMU
MPOLIECCAMH.

[IpenmogaBanue AUCHUILIMHBI TPEAycMaTpUBaeT cieaylomye ¢GOpMbl OpTaHU3AINH
y4eOHOrO  MpoIlecca: MPAKTUYECKUE 3aHATHSA, CEMUHAphI, JlabopaTOpHbIe  PabOTHI,
camocTosITeNIbHas paboTa 00yJaroIerocs.

[IporpaMMoil NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTecTalus B hopMe sKk3ameHa (4 cemectp).

OO6mrast TpyJAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTAaBISET 5 3adeTHBIX eauHuIl, 180
4acoB.

SA3bIK 00yUYeHHUS 110 AUCIUIUITMHE «PYCCKUH »



1. Tlepedyenb muaHUPYEMBIX pe3yIbTATOB OOYUEHHUS MO TUCIUIUINHE
1.1. Ienu npenogaBaHus TUCUUTLTAHBI
Ilens ocBoenust nuctuiuinabl «HeponHbie cetn» — GOpMHpPOBaHWE 3HAHUN M YMEHUU
B 00JIACTH apXUTEKTyp, METOJOB OOY4YCHHs] M NMPUMECHEHHUS HEUPOHHBIX CETEeU IS pelieHUs
3aja4 KiaccuuKalny, annpoKcuManuu GyHKIUN U yIpaBIeHUs TUHAMUYECKUMU MPOIIECCaMHU.
1.2. [ucuuruiiHa BXOIUT B  COCTaB  dYacTh, (opMupyemMold  y4acTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (l1ajee —

OI1 BO).
1.3.

[lepeueHp mIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS 110 AUCHUILTUHE, COOTHECEHHBIX C

IUTAaHUpYEMbIMU pe3yibTataMu ocBoeHus OIT BO.
B pesynbrare u3yuyeHus AUCHUILUIMHBI OOYYarOIMICS NOJDKEH 00JIafaTh CIEAYIOIIMMU
KOMIIETEHIIMSIMU WJIM UX 4YacTsIMHU. KoMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS NPUBEICHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U MHANKATOPOB MX JOCTHKCHHS
Koo u
Kareropus (rpynmna) Koz v HanMeHoBaHNe HHIMKATOPA JOCTHKEHUS
HaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIETEHIIUH
[TK-1 Cnocoben
IPOEKTUPOBATH
MPOTOTHUIIBI [TIK-1.3.1 3HaTh CTaHAAPTHI, PETJIAMEHTUPYIOIINE
UH(POPMALIMOHHBIX TpeOoBaHuUs K pa3paboTke WH(HOPMAIIMOHHBIX
[TpodeccuonanvHbie | cUCTEM C CUCTEM C UCKYCCTBEHHBIM UHTEIIJIEKTOM
KOMIIETCHIINU UCKYCCTBEHHBIM I1IK-1.B.1 BnaseTs HaBbIKaMU IPOEKTUPOBAHUS
UHTEIJIEKTOM U MIPOTOTUIIOB MH(GOPMAIITMOHHBIX CUCTEM C
OCYILIECTBIIATh UX HCKYCCTBEHHBIM UHTEIIJIEKTOM
JKCIIEPTHYIO
HOJIEPKKY
[1K-2.3.1 3HaTh CTaHAAPTHI, PETJIAMEHTUPYIOIINE
TpeOoBaHUs K pa3pabOTKe MPOrPaMMHOTO
[TK-2 Cnocoben P pasp porp
oOecrnieueHus 1 yrnpaBjieHHs IPOrpaMMHBIMU
pa3pabaTbIBaTh
POrpaMMHOE HpocKTaMi
P [1K-2.3.2 3HaTh NpUHIHNIBI OOYUICHUS U
oOecrieueHue ams . @
IIPUMEHEHUSI HEHPOHHBIX CeTel
BBIUMCIUTENbHBIX
ITIK-2.VY.1 ymeTs pazpabaTeiBaTh IPOrPaMMHOE
[IpodeccuonanbHbIe | CHCTEM C
o0ecrieyeHne sl CUCTEM C UCKYCCTBEHHBIM
KOMIETEHIINU HCKYCCTBEHHBIM
WHTEJUICKTOM ¥ 00OCHOBBIBATH BHIOOP MOIX0I0B
UHTEIJICKTOM U o
K IPOEKTUPOBAHUIO AJIS1 B3aUMOAECHCTBHUS
YIPaBISATh
KOMITOHEHTOB IIPOIPAMMHBIX CHCTEM C
COOTBETCTBYIOIIMMHU
HpOrpaMMHbIMH HCKYCCTBEHHBIM UHTEIIJIEKTOM
np OCKTAMI [1K-2.VY.2 ymMeTh NpUMEHATh U 1000y4aTh
p npeno0yyeHHbIe HEHPOHHbIE CETH U3 JOCTYITHBIX
O6ubIMOoTEK

2. Mecro aucuuruinHel B cTpykType Ol
JucuumHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHCS
IPY U3YYEHHUH CIIETYIONIINX AUCIUTUINH:
— «IIpoexTHpoBaHNE CHCTEM C HCKYCCTBEHHBIM HHTEIIEKTOM,
— «VIHTEeNIeKTyanbHbIE CHCTEMBD».
3HaHUs, MOJYYCHHblE NPU HM3YUYCHWU MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOATENIFHOE 3HAYCHUE, TaK U MCIIOIB3YIOTCS MTPH U3YUECHUH JPYTHX TUCIUTUINH:
— «HayuHo-uccrenoBarenbckas pabortay.




3. O0BeM u TPyA0EMKOCTh TUCIUILIAHBI
Jlanueie 00 o0memM o0beMe AUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHUIOB Y4eOHOH
paboThI O AUCHUIIMHE (M paclpeAeseHne 3TON TPYJOEMKOCTH [0 ceMecTpaM) IPEeACTaBICHbI B

Tabimue 2.

Ta6mmma 2 — O0beM U TPYJTO0EMKOCTh JUCITUTIIUHBI

TpynoemMkocTh Mo
Bun yuebHoli paboThl Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemKocmap OUCUUNIUHDBL, 5/ 180 5/ 180
3E/ (1ac)
H3 Hux uacoe npakmuueckoii n0020moseKu 20 20
Ayoumopnuie 3auamus, BCETo 4ac. 20 20
B TOM YHCJIE:
nexuu (JI), (qac)
npaktudyeckue/cemunapckue 3anarus  (113), ] ]
(dac)
naboparopusie padbotsl (JIP), (dac) 12 12
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 151 151
Buo npomesxcymounoii ammecmayuu: 3a4er, k3 k3
audd. 3auer, sx3amed (3ager, dudd. 3a4, 9k3.) " i

4. CoaepxaHue TUCIUTIITNHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIMHBI 1O pa3fiesiaM U BUJaM 3aHATHIA.
PaB,Zleﬂbl, TEMbI JUCHUIIJIIMHBI U UX pr,[[O@MKOCTB HpI/IBe,ZleHBI B Ta6JII/II_[e 3

Ta6mmma 3 — Pa3nensl, TeMbI TUCIHUIUIMHBI, HX TPYTOEMKOCTh

PaBZ[CJ'IBI, TEMBI JUCIUITINHBI

Jlexmun
(gac)

3 (C3)| Jp KII/KP
(dac) (qac) (dac)

CP (uac)

Cemectp 4

Paznen 1. OOmue moHsATHS HEHPOHHOU CETH
Tema 1.1. buonornueckne acieKTbl HEPBHOU
nearenbHoCcTU. HelipoH. Akcon. CuHarc.
Pednexropnas ayra. LlenTpanbHas HepBHas
cucreMa

Tema 1.2. Mojenu UCKyCCTBEHHOTO HEMpPOHa.
@yHKIMU akTUBaIMu. HelipoH ¢ BEKTOPHBIM
BXOJIOM.

Tema 1.3. ckyccTBEHHBIE HEHPOHHBIE CETH.

ApXHUTEKTYypa HCKYCCTBEHHBIX HEMPOHHBIX CETEM.

HabGop cpenctB ais co3nanus, MHAIMAIA3AIUH,
00ydeHus, MOJICTTUPOBAHUS M BH3yalTU3alluN
CETH.

36

Pa3znen 2. ApxutexTypa v BUibl HEHPOHHBIX
ceTen

Tema 2.1. Iloctpoenus ceteil pa3nuaHoOn
apXUTEKTYPbI C IOMOIIBI0 HHCTPYMEHTAIBHOIO
nporpammMHuoro nakera Neural Network Toolbox
cucremsl MATLAB.

36




Tema 2.2. MeTonbl U aJITOPUTMBI 00yUeHUS
HMCKYCCTBEHHBIX HEMPOHHBIX ceTell. ['pagueHTHbIe
QITOPUTMBI 00yYEeHHS. ANTOPUTMBI, OCHOBAHHBIE
Ha UCIIOJIb30BAaHUU METO/A CONPSIKEHHBIX
rPaIuCHTOB.

Tema 2.3. [lepcenTpoHHbIE CETU. APXUTEKTypa
MEepCenTPOHa U CrienaabHbie (GYHKIIUU IS
CO3J]aHUs [IEPCENTPOHA, HACTPOUKH €r0 BECOB U
CMEILICHUH.

Tema 2.4. JIuHeliHble HEUPOHHBIE CETH.
Hacrpoiiku napamerpos no Mmeroay Bynpoy-
Xodda. IToctpoenue u 00ydeHHE TUHEHHBIX
ceTel s Ki1acCU(pHUKAIMU BEKTOPOB, TMHEHHON
anIMpOKCUMALINH, ITPEACKA3aHUs, CIICKEHHUS U
(GUIBTPAIIUU CUTHAIOB, UACHTU(DUKAIINN U
MOJICJINPOBAHUS TUHEHHBIX CUCTEM

Tema 2.5. PaguansHbie 0a3uCHBIE CETH OOMIETO
BUJIa. APXUTEKTYPBHI PaTUATBHBIX 0a3UCHBIX
HEHPOHHBIX CETEH OOIIETo BU/IA U CIEIIUATbHBIC
GYHKIUY 171 MX CO3aHUS U aBTOMATUYECKOM
HAaCTPOMKHU BECOB M CMEIICHHI

Paznen 3. [lpumeHeHre HEHPOHHBIX CeTEH

Tewma 3.1. [lpumenenue cereit s
KJIacCU(UKALUU BEKTOPOB U alMpOKCUMAIUU
(GyHKUIHH.

Tema 3.2. Pagnanpabie 0a3MCHBIE CETH THUIIA
GRNN. ITpumenenne GRNN ceteit 1s perieHus
3a/1a4 0000IIEHHON PErpeccuu, aHaIN3a
BPEMEHHBIX PSOB U alllIPOKCUMANIUU (DYHKITHH.
Tema 3.3. Pagnanpabie 0a3MCHBIE CETH THUIIA
PNN. Pemenue 3amau knaccupuKaIii Ha OCHOBE
no/ic4€Ta BEPOATHOCTH NMPUHAIICKHOCTH
BEKTOPOB K paCCMaTPUBAEMbIM KJIACCAM.

38

Paznen 4. [loctpoenus ceTel yrpaBieHUs
JTBUKYITUMUCS O0BEKTaMH U PACTIO3HOBAHUS
0o0pazoB

Tema 4.1. PexyppeHTHBIE HEHPOHHBIE CETH
Onmana. [TocTpoeHus ceteit ynpaBiaeHuUst
IBUKYIUMUCS o0bekTamu. [TocTpoenust cucreM
TEXHUUYECKOTO 3PEHHUS U PEIICHUs APYTUX
JUHAMHUYECKHUX 3a/a4a

Tewma 4.2. Ilpumenenue cereit Xondungaa ais
pelIeHus 3a/1a4 pacrio3HaBaHUs 00Pa30B U
CO3/1aHUS aCCOLIMATUBHOMN MaMsITH

Tewma 4.3. [IpumeHeHnEe HEHPOHHBIX CETeH s
MPOEKTUPOBAHUSI CUCTEM YIIPaBJICHUS
JMHAMHUYECKUMU IIPOLIeCCaMu

41

HUrtoro B cemectpe:

12

151

Hroro

12

151




[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HETOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpPENEeNEeHHBIX  TPYAOBBIX  (QYHKIMHA, CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETbHOCTHIO.

4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxkanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Y4eOHBIM IJIAHOM HE NPeYyCMOTPEHO

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTudecKkue 3aHsITHS U UX TPYJI0EMKOCTh

N3 Hux Ne

No | Tembl npaktrueckux | ®@opMbl NpakTHYECKUX | TpPyHmOEMKOCTh, |IPAKTHUYECKOM [pa3ieria
/o 3aHATHN 3aHATAN (gac) MOJTOTOBKH, | JUCIIHIT
(dac) JIMHBI

Cemectp 4

1 [TocTpoenus cereit Pemenue 8 8 1
pa3Iu4HOI CUTYallMOHHBIX 3334
APXUTEKTYPHI C
MOMOIIbIO
UHCTPYMEHTAILHOTO
POrPaMMHOTO
nakera Neural
Network Toolbox
cucremsl MATLAB
IlepcenTpoHHbIE
CeTH. ApXUTEKTypa
nepcenTpoHa u
CHeIUaIbHBIE
byHKIMH 1715
CO3J1aHuUs
MepPCENnTPOHa,
HACTPOMKH €ro BECOB
Y CMEILICHUM.
[Ipumenenue cetei
JUTSE KJTaccu(DUKaIin
BEKTOPOB U
anmpoKCUMAIIUN
GyHKIHA.
IIpumeHeHue
HEUPOHHBIX CETEn
JUTSL IPOCKTHPOBAHUS
CUCTEM yIpaBIICHUS
TUHAMUYECKHUMH
npoleccaMu

Bcero 8

4.4. JlabopaTopHbIe 3aHATHS




TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYIOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne 1abopatopHbIX paboT TpyROCMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (uac) MMOATOTOBKH, | HUCIIWI
(gac) JIUHBI
Cemectp 4
1 [TocTpoenus ceTeit pa3IuuHON APXUTEKTYPbI 4 4 1
C IOMOIIbIO HTHCTPYMEHTAILHOTO
nporpammHuoro nakera Neural Network
Toolbox cucremst MATLAB
2 [TepcenTpoHHBIE CETH. APXUTEKTYpa 4 4 2
MepCenTPOHa U CTeHaIbHbIe (YYHKIIUU IS
CO3JIaHUs TIEPCENTPOHA, HACTPOUKHU €r0 BECOB
W CMEILICHUN.
3 [Ipumenenue cereii 11 KiaacCuUKAIAN 4 4 3
BEKTOPOB U alPOKCUMAIIUU QYHKITUH.
4 [IprMeHeHre HEMPOHHBIX CETEH I 5 5 4
MPOCKTUPOBAHUS CUCTEM YMPABIICHUS
JTUHAMUYECKHUMU TTPOIIeCCaMu
Bcero 12

4.5. BeInonHeHNe KypcoBOro NpoeKTa/ KypcoBOi paboThI

VY4eOHbIM MJIaHOM HE MPEayCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUXcs
Buapl camocTosiTennbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Buabl caMoCTOATEIbHOM paboThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
67 67
nucturuasl (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO
ycneBaemoctH (TKY)
Jomamnee 3aganue ([3)
KonTtposbabie paboTsl 3a09HnK0B (KP3) 38 38
[ToaroroBka K MpOMEKYTOUHOMU 46 46
arrectaiuu (I1A)
Bcero: 151 151




5. IlepedyeHn yueOHO-METOUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOThl 00yUaIOMIMUXCS [0 TUCHUILIMHE (MOJIYIIIO)
VY4eOHO-MEeTOIMYECKHEe MaTepHabl UISI CAMOCTOSTEIbHOM paboThl 0Oy4aromuxcst yKa3aHbl B

1.1 pa3fenos 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
IlepeuyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NTPUBEJIEH B TaOIuIIE 8.
Tabmuua 8 — [lepeyeHb NeUaTHBIX U DJICKTPOHHBIX YUEOHBIX M31aHUI

Komuectso
AK3EMILISIPOB B
Mudp/ bubnuorpaduueckas OubmoTeke
URL aapec CCBIJIKa (kpome
ANEKTPOHHBIX
IK3EMIISIPOB)
https://e.lanbook.com/book/5300 Pexwum nocryna: | Kommnerorepasie cetu, T.
JUJI aBTOPU30BAHHBIX 1OJIb30BaTEIEH. 2. Cetu OBM, , 2011r.
https://e.lanbook.com/book/5300 Pexwum nocryna: | KommnerorepHsie cetu, T.
JIJIsSl aBTOPU30BAHHBIX MOJIB30BATEIIEH. 1. Cucremsbl nepenaun
JaHHBIX, , 2011T.
https://znanium.com/catalog/document?pid=410391 | Uepssiko H.H.,
Pexxum goctyna: st aBTOPU30BaHHBIX EBmoknmoB A.A.,
II0JIb30BAaTENCH. lanmymkun A.U.
IIpumeHeHue
HCKYCCTBEHHBIX
HEUPOHHBIX CETEU U
CUCTEMBI OCTaTOYHBIX
KJIACCOB B
kpurnrorpadum. - - M.:
®duzmatiur, 2012. - 280
c.
https://znanium.com/catalog/document?pid=450375 | Makcumos H. B.
Pexxum mocTyma: s aBTOpU30BaHHBIX KomMmbroTepHbie ceTH:
MOJIb30BATENCH. Y4ebHoe mocobue ass
cryn. yapexaeauit CI10/
H.B. Makcumos, 1.1.
ITomos. - 6-¢ 3.,
nepepad. u gor. - M.:
®opym: HUI] NHOPA-
M, 2013. - 464 c.
7. IlepedeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « THTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJICKOMMYHUKAIIMOHHONW cetu «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS JUCIUILIAHBI

npuBe/ieH B Tabymie 9.
Tabmuma 9
TEJICKOMMYHUKAIIMOHHOU ceTH « HTepHeT

— IlepedeHb »SIEKTPOHHBIX O0pA30BATEIBbHBIX PECYpPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBanue




He npenycmotpeno

8. IlepeueHb MH(YOPMAITMIOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpPOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOI0 TMPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCMOIB3yeMOTro MPOrpaMMHOTO OO0ecTiedeHus peacTaBieH B Tabauiie 10.

Tabmuua 10 — ITepeueHb nporpaMMHOro o0ecredeHus

Ne i/t Hanmenosanmue

1 OnexrpoHHas nH(popmaronHo-o0pazoBatTenbHas cpena I'Y AIl «uTerpupoBanHas
cpena oOyuenus» (https://pro.guap.ru/) pazpadborana corpyaaukamu ['Y Al (BBeneHa B
skcrryaramnuio mpukazom I'YAIT ot 06.06.2017 Ne 05-215/17), nepedernr Moaymei u
ux QyHKIIMOHATBLHOE Ha3HAYCHUE U3JI0KEHBI TT0 CChUIKE https://guap.ru/it/system/iso

2 OdunmanbHpIl callT 00pa3oBaTebHON OpraHu3amuu B ceTH «MIHTepHEeT»
(https://guap.ru/), pazpaboran cotpyaaukamu ['YAII (BBeneH B 3KCIUTyaTalnio
[Tpuxazom I'VAII ot 23.03.2023 Ne 05-145/23)

8.2. Ilepeuenn MH(POPMAIOHHO-CITPABOYHBIX CUCTEM, HCIIOJIb3YEMBIX pu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOIlecca MO JUCIUILTHHE

[lepeyeHp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11 — Ilepeuerb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

1 3BC «Jlanby (https://e.lanbook.com/), nocTym yepe3 TUUHBII KaOMHET YATATEISA
oubmmorexku ['YAIL a Taxoke mo IP -anpecam I'VAIL

2 3BC Znanium (https://znanium.ru/), 10cTyn uepe3 TMYHBIA KAOUHET YUTATEIS
oubmmorexku ['YAIL a Taxoke mo IP -anpecam I'VAIIL

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPeCcTaBlieH B Tabmuie 12.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHme cOCTaBHOM 9acTH Howmep ayautopuu
/11 MaTepUaTbHO-TEXHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )
JlekumonHas aymutopust b.M., ayn. 32-04
2 | Crnenuanu3upoBaHHas 1a00paToOpus HHTEIUICKTYaIbHBIX b.M., aya. 22-09
TEXHOJIOTHI ¥ MOJICTTUPOBAHMS CJIOKHBIX CHCTEM

10. OueHounble cpeAcTBa sl MPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTraB OLIEHOYHBIX CpPEACTB sl NPOBEACHUS NPOMEXYTOUYHOM aTTECTallMU
00yyJaronuxcs mo TUCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOH aTTecTalluu

Bug npomeXyTOYHOM aTTecTanuu [lepeyeHb OIIEHOYHBIX CPEICTB
Cnmcok BOIpoCoB K 9K3aMEHY;
DK3aMeH DK3aMeHaIMOHHbIE OUIETHI™;

3amauu;




TecTnl.

[Ipumeuanue: *sx3ameHaOHHBIE OMIIETHI HOPMHUPYIOTCS Ha OCHOBE BOIIPOCOB U 3a1a4 Tabiuis 15.

10.2. B kadecTBe KpHUTEPHUEB OILICGHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00yJaloUMMuCS NPUMEHsAeTCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINH, KOTOpas MpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEHTHHIOBOM  CHCTEMBl ~ YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 — Kpurepun onieHKH ypoBHsI ChOPMHUPOBAHHOCTH KOMITETCHIIUN

OrieHKa KOMITETEHINHI

Xapakrepucrika cpOpMUPOBAHHBIX KOMIIETEHIIUI
5-0aiuIbHAs IKaIa P P (popvp

OOyyaromuiics:

— TJTyOOKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIA MaTepra;

— YBEPEHHO, JJOTUYHO, MOCIEA0BATEIbHO U TPAMOTHO €0 U3J1araeT;

— ONMHPAsACh Ha 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIMTEpaTyphl,
«OTIINYIHO» TECHO CBSI3bIBAET YCBOEHHBIE HAYYHBIC MOJIOKEHUS C MPAKTHUYECKOM
«3aUTCHO» JEATEeIIbHOCTHIO HAIIPABJICHMUS;

— yMesi0 00OCHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeIaeT BBIBOJIBI M 0000IICHHMS;

— cBOOO/IHO BIIAICET CUCTEMOH CIIEUAIN3UPOBAHHBIX MMOHITHH.

— mpaBMJIbHO BRITOJHUI OT 90% 10 100% TecTOBBIX 3aJaHUM.

OOyuaromuiicst:

— TBEpJI0 YCBOWJI MPOTPAMMHBIN MaTepuai, TPaMOTHO U MO CYIIEeCTBY
W3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JINTEPATYPHI;

— HE JIONYCKAeT CYyIIECTBEHHBIX HETOYHOCTEH;

«XOPOITIO» — YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTHUYECKOW JIEATEITbHOCTHIO
«3aUTEHO» HaIPaBIICHUS;

— apTYMEHTUPYET Hay4IHbIC TIOJIOKEHUS;

— JIeNaeT BBIBOALI U 0000IIEHUS;

— BJIaJICET CUCTEMOM CIEIIUATU3UPOBAHHBIX TOHSATHM.

— IpaBuJIbHO BRIMOIHMWI OT 70% 110 89% TecTOBBIX 3a/1aHU.

— 00y4JaroLMiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY HM3JIaraeT €ro, ONMpasChb HAa 3HAHUS TOJIBKO OCHOBHOMU

JIUTEPaTyphl;
— JIOITyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yJIOBJICTBOPUTEIILHO» | — HCIIBITBIBAET 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUU
«3a4TEHO HaIlpaBJICHU,

— ¢11a00 apryMEHTHPYET Hay4HBIE TIOJIOKCHHUS;

— 3aTpyaHseTcsa B (OPMYIHMPOBAHUU BBIBOIOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CUCTEMON CIEeUaTU3UPOBAHHBIX MTOHATHH.
— MPaBHJILHO BRINOJHUI OT 51% 110 69% TECTOBBIX 3aJIaHUH.

— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
Marepuana,
— IONMyCKAaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
«HEYJIOBIICTBOPUTEIIHHO» | PACCMOTPEHUU MIPOOJIEM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHO» — UCTIBITHIBAET TPYAHOCTH B IMIPAKTUUECKOM TPUMEHECHUH 3HAHU;
— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHHS,
— He (OPMYIHPYET BBIBOJOB M 000OIICHH.
— MIPaBIJILHO BHIOJIHWI MeHee 51% TecTOBBIX 3aJaHuM.

10.3. TunoBsle KOHTPOJIbHBIE 33JaHNSI NI UHBIE MaTEPUAIIbI.
Bomnpocsr (3amaun) nist sKk3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

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

Ne n/mt | [Iepeuenp BonpocoB (3a1a4) AJis1 SK3aMeHa | Kog




WHJIMKATOpa

JlJ1s IpOTOTHIIA CUCTEMBI KJIaCCU(PHUKAIIUU BEKTOPOB Ha
OCHOBE HEUPOHHOM CETH OINUILIUTE, KaK ONPEICIUTh
MpUMEHUMBbIE TPeOOBAHUS CTAaHAAPTOB K CHCTEME U CBS3ATh
WX C BXOJIaMH, BBIXOJIJAMU M MPOBEPKAMH MMPOTOTHIIA.

IK-1.3.1

JIist cucTeMBbl YITPaBIICHHSI TUHAMUYESCKHM MTPOIIECCOM C
HEHPOHHOW CEThI0 COCTABHTE MEPEUEHBb BOMPOCOB, KOTOPHIC
CIIeIyeT pa3pemuTh npu (GOPMUPOBAHUH TPEOOBAHUH K
HA3HAYEHUIO CUCTEMBI M POBEPKE pe3yJIbTaTa.

IK-1.3.1

[Tpu pa3paboTke cUCTEMBI Ha OCHOBE I'PAINECHTHOTO
alropuT™Ma 00y4eHus: OObSICHUTE, KaK TPeOOBAHUS K CHCTEME
COOTHOCSITCS C JAHHBIMU, 00YYEHHUEM CETH M OLIEHKON
pe3yJbTara.

IK-1.3.1

JIy1st cucTeMbl anmpoKcuManuy GyHKIIMA HEUPOHHOM CEThIO
OIUIINTE, KaK chOpMyIIMpOBaTh MPOBEPsieMbIe TPEOOBAHUS K
0KUJAEMOMY PE3yNbTATy U MOATBEPIAUTH UX HCIIBITAHUSIMHU.

IK-1.3.1

JIns cuctemMbl TEXHUYECKOTO 3PEHHUS], HCIIOJIb3 YOI
HEHPOHHYIO CETh, COCTABbTE IUIAH MPOCIICKIUBAHUS
TpeOOBaHUI OT TOCTAHOBKH 33J1a4H JI0 MPOBEPKH
Kyaccuukanum 00pa3os.

IK-1.3.1

[Tpu BeIOOpE MEXTy CEeTAMH JUIs Kilaccu(UKauu u
amMmpoKCHUMAIH 0OBSICHUTE, KaK Ha3HAYCHUE TPOTOTHIIA
oTpesenseT TpeOOBaHUS, TTOATIeKAINE PUKCAITUU U
IIPOBEPKE.

IK-1.3.1

OnuimuTe apXUTEKTYPy UCKYCCTBEHHOW HEMPOHHOM CETH.

ITIK-1.B.1

(o]

Kakue QyHKIMH cO3aI0T M HACTPAUBAIOT MEPCENTPOH?

I1IK-1.B.1

B gyem ocoOeHHOCTH pagnaibHON Oa3uCHOMN ceTu?

ITIK-1.B.1

Kak HacTpauBaroTcsi Beca M CMELIEHUs CeTH?

I1IK-1.B.1

11

KakoBa apxurektypa cetu Dnmana?

ITIK-1.B.1

12

Kak cetn Xondunaa npuMeHsIIOTCs Ui paclo3HaBaHUs
o0pazoB?

IIK-1.B.1

13

JIy1st mpoekTa MpOorpaMMHOTO 00€CTICUeHUsI C HEUPOCETEBOM
KJaccu(uKanueit onummre, Kak chopMHpPOBATH POBEPSIEMbIE
PE3yNbTaThI ITANIOB Pa3pabOTKU U CBA3ATh UX C TPEOOBAHUAMHU
K IPOTPaMMHOMY NPOAYKTY.

I1K-2.3.1

14

[Ipu peanuzanuu apXUTEKTypbl HEUPOHHOU CETH YKaXKHUTE,
KaKueC pCUICHUA 110 KOMIIOHCHTAM U UX B38.HMOI[€I>1CTBHIO
ClIeIyeT ONMKCaTh B MPOEKTHOI TOKYMEHTALIUU U KaK
MIPOBEPUTH PEATU3ALIHIO.

I1K-2.3.1

15

JJ1s IpOrpaMMHOTO MOJYJIsl OOyUEHHUS CETH COCTaBbTE IJIaH
MIPOBEPKHU peallu3alluy AITOpUTMa Ha KOHTPOJIbHBIX JAHHBIX U
MIEPEUUCIINTE PE3YIbTaThl, KOTOPbIE HY>KHO 3a(UKCHPOBATb.

I1K-2.3.1

16

JIJ1st IpOrpaMMHOIO pelIeHUs YIIPABICHUS JMHAMUYECKUM
00BEKTOM OMUIIUTE, KaK COTJIACOBATh TPEOOBAHUS K
IIPOrpaMMHBIM KOMIIOHEHTaM, HHTepdeiicam u
WHTETPAIMOHHBIM HCITBITAHHSIM.

I1K-2.3.1

17

[Tpu u3MeHeHnu anropurTMa o0y4eHus: HeUPOHHOU CeTH
IIPEJIOKUTE MOPSNOK ydeTa U3MEHEHUS B IIPOCKTE U
IIPOBEPKU TOT'0, YTO IIPOrPAMMHAs CUCTEMA COXPaHSET
Tpedyemble HYHKITIH.

I1K-2.3.1

18

Jl1st mporpaMMHOT0 MOJYJISl KJIaCCH(PHUKAIIUMK BEKTOPOB
ONPEIEIUTE KPUTEPUH IPUEMKHU U ONUILUTE, KAK UCIIBITAHUS

I1K-2.3.1




MOJTBEP/AT BHIMOJIHEHUE TPEOOBAHUHN K IPOTPAMMHOMY
IIPOAYKTY.

19 UYrto Takoe UCKYCCTBEHHBIN HEUPOH M Kakue (QyHKIHH I1K-2.3.2
AKTUBAIIMHU U3Y4aroTCs?

20 Kakue anroputMel 00yueHHs] HEHPOHHBIX ceTel I1K-2.3.2
paccMaTpuBAIOTCS?

21 B yem 0c00EHHOCTH IPaJUeHTHBIX aJITOPUTMOB? I1K-2.3.2

22 Kaxk paboTtaet MeToa conpsiKEHHBIX I'PaIuCHTOB? I1K-2.3.2

23 Kakue apXuTeKTypbl pauaibHBIX 0a3UCHBIX CeTel [1K-2.3.2
paccMaTpUBAIOTCS?

24 Kaxk paborator cetu GRNN u PNN? I1K-2.3.2

25 Kak moctpouTh ceTh BHIOpaHHOM apXuTeKTypsl B Neural IIK-2.V.1
Network Toolbox MATLAB?

26 Kak 00yuuTh nuHelHy0 ceTh uist kinaccudukanuu Bektopos? | I[MK-2.V.1

27 Kak mpuMeHuTb ceTh Il anmpoKCUMaIuu GyHKIAH? I1K-2.V.1

28 Kak ucnons3zoBate GRNN miist ananusa BpeMeHHOro psjia? IIK-2.¥.1

29 Kak PNN pemaet 3anauy kiaccudukamnmum? I1K-2.V.1

30 Kak npuMeHuTh ceth DiIMaHa s yIIpaBJIeHUS IIK-2.V.1
JMHAMHYECKUM 00BbEKTOM?

31 Kakwue 3Tanbl BKJIIOYaET HACTPOKKA BECOB U CMEIICHHI [1IK-2.V .2
nepcentpoHa’?

32 Kaxk BbIOpaTh anroput™ 00ydeHUss HEUPOHHOU ceTh? I1K-2.Y.2

33 Kak HacTpouts JiuHEHHYI0 ceTh MeToioM Bynpoy—Xodda? I1K-2.¥.2

34 Kaxk HacTpouTth pagnanbHyr0 0a3UCHYIO CeTh? I1K-2.V.2

35 Kak npumenuts GRNN a5t 06001meHHo#i perpeccun? I1K-2.Y.2

36 Kak ncnonb30BaTh ceTh B YNPaBICHUN JUHAMUYECKUM [IK-2.V.2
poreccom?

Bomnpocsr (3amaun) nist 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3auera HHKaTOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuens Tem Uil BHIOJHEHUSI KypCOBOTO MPOEKTa/ KypcoBOil pabOThl MpeACTaBICHBI

B Tabauue 17.

Ta6mmma 17 — [lepedyenp TeM Jis BRITTOJIHEHHS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

[TpumepHbIi IepeyeHb TeM Ui BBIIIOJIHEHUS KYPCOBOTO MTPOEKTa/ KypCOBOM

Ne /it
paboThI
Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO
Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTeCTallMd B BHJE TECTUPOBAHUS

MpeACTaBICHBI B Tabmwmie 18.

Ta6muia 18 — [IpumepHbIii TepedeHb BONPOCOB ISl TECTOB

y Kox
Ne n/mt [IpuMepHBIii epeyeHb BOIIPOCOB IS TECTOB
UHAMKATOpa
1 3aa"ne 3aKphITOTO THIA C BEIOOPOM OJTHOTO BEPHOT'O OTBETA U3 [1K-2.3.2

YETBIPEX MPEI0KEHHBIX.
IIpoyumatime mexcm u gvlbepume 0OUH NPABUTLHBIU OTNEEM.
Kakoii 371eMeHT HCKYCCTBEHHOT'0 HelipoHa mpeoOpa3yeT B3BEIICHHYIO




CYMMY BXOZOB?

1) OyHKIMS aKTUBAITIH

2) bubnuorpagdudeckas ccpuiKa
3) Homep aynuropun

4) Tema sK3aMeHa

3a/laHue 3aKphITOro TUIMA ¢ BLIOOPOM HECKOJIBKHX BEPHBIX OTBETOB U3
YEeTHIPEX MPEJI0KECHHBIX.

IIpoyumatime mexcm u gvlbepume npasguibHbvle OMeenoi.

Kakue HanpaBieHus IpUMEHEHHsI HEUPOHHBIX CETEH MepeurCICHbBI B
nporpamme?

1) Knnaccudukanys BEKTOpoB

2) Anmpokcumarus QyHKITHI

3) AHaiu3 BpEMEHHBIX PsJI0B

4) OdgopmieHre ciucKa JUTepaTyphl

I1K-2.3.2

3ananue oTkpbiToro tuna b.

Ilpouumatime mexcm u 3anuwume pazeépHymuvlii 000CHOBAHHbLU
omeem.

JlJis IpOTOTHIIA CUCTEMBI C HCKYCCTBEHHBIM MHTEJUIEKTOM BhIOEpHTE
OJTHY U3 U3yUYCHHBIX apXUTEKTYp: IEPCENTPOH, PaAHATIbHYIO 0a3UCHYIO
CEeTh WJIM PEKYPPEHTHYIO ceTh DiMaHa. ONUIIUTE CTPYKTYPY MPOTOTUIIA
1 000CHYHTE BBIOOP apXUTEKTYPHI VIS 331a4l KIacCUPUKALIIH
BEKTOPOB.

IIK-1.B.1

3ananue oTkpbiToro tuna b.

Ilpouumatime mexcm u 3anuwume pazeépHymolii 000CHOBAHHbILU
omeem.

[Ipennoxute npoTOTUN HHPOPMAIIMOHHON CUCTEMBI C UCKYCCTBEHHBIM
WHTEJUIEKTOM JIJIS allpOKCUMAINH PYHKIUU. YKAXKHUTE, KaKHe
KOMITOHEHTBI CETH U 3TaIlbl €€ MOCTPOCHUS U 00YUEHUS CIIelyeT
BKJIIOYHTb, 1 00OCHYITE UX CBS3b C 331a4CH.

IIK-1.B.1

3aianue KOMOMHUPOBAHHOT'O TUIA C BHIDOPOM OJIHOTO BEPHOT'O OTBETA
U3 YETHIPEX MPEATIOKEHHBIX U 000CHOBaHUEM BBIOOpA.

IIpoyumatime mexcm, vibepume NPasuIbHLIL OMEEM U 3aNUUUME
apaymeHnmol, 060CHO8bIBAIOUUE 8bIOOP OMEEema.

JIy1st cucTeMBbl ¢ HEHPOHHOM CEThIO TPEeOyeTCs KIacCU(DUIIMPOBATH
BXOJIHbIE BEeKTOPHI. Kakoii BapraHT MpsIMO COOTBETCTBYET TEMaM
MporpamMMmsbI?

1) [octpouth 1 00YYUTH JIMHEWHYIO CETh [T KIacCHU(UKAIIMHA BEKTOPOB
2) 3aMeHUTH ceTh TaOIUIEH OMOINOTEUHBIX U3JaHUN

3) ITogo6paTs HOMEp TabOPaTOPHON ayAUTOPUU

4) Vlcmonp30BaTh CETh TOABKO ISl ITOJTOTOBKH OTYETA

IIK-2.V.1

3aaHue 3aKphITOTO THIA HAa YCTAHOBJICHUE COOTBETCTBUSI.
IIpouumatime mexcm u ycmanosume coomsemcmeue. K xascoou
no3uyUlU 16020 cMoidya, 0603HavenHol 6yKeol, noobepume
COOMBemMcmaYIouy10 NOUYUI0 NPABo20 CMoaobyad, 0003HAYEHHYIO
yughpotl. 3anuwiume 8vibpanuvie YuUPpPsvl 8 NOpsiOKe OYKE 1e6020
cmonbuya.

CooTHecuTe apXUTEKTYpy CETH C 3a/1auei, yKa3aHHOM B TeMax
MIPOrPaMMBl.

A) JIuneiinas cetb

b) PannansHas GazucHas ceTh

B) GRNN

I') Cetp Xondunma

IIK-2.V.1




1) O606ménHas perpeccust
2) Knaccudukarusi BEKTOpOB
3) Pacno3naBanue o0pa3oB
4) Anmpokcumarus QyHKITHI

7 3ajaHue OTKPHITOro TUMNa A. [IK-2.¥ .2
IIpoyumatime mexcm u 3anuwiume omeem.
HazoBuTte n1Ba napamerpa nepcenTpoHa, KOTOpbIe HACTPAUBAIOTCS MPU
ero o0y4eHHUH COIJIACHO MPOTrPaMMe.

8 3aganue OTKpbITOrO TUNA b. [IK-2.¥ .2

omeemi.

napamMeTpsl TpeOYIOT HACTPOHKH.

IIpouumatime mexcm u 3anuwume pazeépHymuvlii 000CHOBAHHbBLU

Onummre, Kak IPUMEHUTh U3yUEHHYIO CETh IS PEIICHUs 3a1a4K
KJIacCU()UKALMU BEKTOPOB: YKAKUTE NCXOAHYIO 3a/1a4y, apXUTEKTYPY,
[0CJIEI0BATENBHOCTD TOCTPOCHUSI U O0YUYEHUS U OOBACHUTE, KaKue

[Ipumedanue: cuctemMa OIEHUBAHMS TECTOBBIX 3aJIaHUM.

Tun | XapakTepucTUKa 3a1aHUI O1leHKa TECTOBBIX 3aaHUN
(6anmmpHas mIkasa)

1 3ananre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO [TonHoe coBnaneHue ¢
BEPHOI'0 OTBETA U3 YETHIPEX MPEIJIOKEHHBIX U BEpPHBIM OTBETOM — | Gai.
000CHOBaHHEM BEIOOPA CUYUTAETCS BEPHBIM, €CIIN HesepHblii oTBET MK €10
MPaBUJIBHO YKa3aHa ludpa 1 npuBeeHbl KOHKPETHBIE orcyTcTBUe — 0 6aisoB.
apryMEHTBHI, HCIIOJIb3yEeMEbIE TPU BHIOOpE OTBETA.
3amanue ¢ BHIOOPOM OJIHOTO BEPHOI'O OTBETA U3 YETHIPEX
MPEAJIOKEHHBIX CYUTACTCS] BEPHBIM, €CITU ITPABUIIBHO
yKkazaHa 1udpa

2 3amanue KOMOMHUPOBAHHOTO THIA ¢ BEIOOpOM HeckonbkuX | [lonHOe coBmageHue ¢
BapHAaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM BEPHBIM OTBETOM — | Gai.
000CHOBaHHEM BEIOOPA CUYUTAETCS BEPHBIM, €CIIN HesepHblii oTBET MK €10
MPaBUJIBHO YKa3aHbl HUGPHI U PUBEICHBI KOHKPETHBIE orcyTcTBUe — 0 6aisoB.
apryMEHTBHI, HCIIOJIb3yEeMEbIE TPU BEIOOPE OTBETOB.
3aanue ¢ BHIOOPOM HECKOJIbKUX BEPHBIX OTBETOB U3
YETBIPEX MPEJJIOKEHHBIX CUUTAETCS BEPHBIM, €CIIH
IPAaBHJIbHO YKa3aHbl UG PbI

3 3ajaHue 3aKphITOrO THIA HA YCTaHOBJIEHUE cooTBeTCTBUS | [lomHOE coBnagenue ¢
CUMTAETCSl BEPHBIM, €CJIU YCTAHOBJIEHBI BCE COOTBETCTBUSI | BEPHBIM OTBETOM — 1 Oast.
(TMO3UIIUK U3 OJTHOTO CTOJIOIAa BEPHO COMOCTABIICHHI C HesepHblii oTBET MK €10
MO3UIIMSIMH IPYTOTO CTOJIONA) otcytcTBHe — () 6amIoB.

4 3asanue 3aKphITOrO TUIIA HA YCTAaHOBJICHUE [TonmHoe coBnaneHue ¢
MOCIIEI0BATEILHOCTH CUUTACTCS] BEPHBIM, €CJIH MPABUIHHO | BEPHBIM OTBETOM — 1 Oast.
yKa3zaHa BCs MOCIEA0BaTEeIHLHOCTh ITUQD. HesepHblit oTBET MK €10

otcytcTBHe — () 6amIoB.

5 3agaHue OTKPBITOrO TUMA C Pa3BEPHYTHIM OTBETOM [IpaBuiIbHBIN OTBET 3a

CUHUTACTCA BEPHBIM, CCJIIM OTBCT COBIMAAACT C 3TAJIOHHBIM
10 COACPKAHUIO U ITOJTHOTE.

3a/laHKe OLIEHUBAeTCs B 3
Oarnna.

JlomymieHa oHa omrmoKa
WM HETOYHOCTb, UM OTBET
MIPAaBWIbHBIN, HO HE TIOJIHBIN
— 1 6an.

Jomnymieno 6onee 1 ommoOku
WJIM OTBET HENPABHIIbHBIN,




WM OTBET OTCyTCTBYET — 0
0aJuIOoB.

[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

1 Kontponbras padota 1. [Toctpoenue ceTeit pa3nuaHON apXUTEKTYPhI C IIOMOIIBIO
Neural Network Toolbox cucremst MATLAB.

2 Kontponbras padota 2. [Toctpoenne nepcenTpoHHON CETH U HACTPOHKA €€ BECOB U
CMELICHUMN.

3 Kontponbnas padota 3. [IpumeHnenne HEHPOHHBIX CETEH s KilaccuuKanum
BEKTOPOB U aNPOKCUMAIIUU QYHKITUH.

4 KontponsHas padora 4. [IpumeHeHne HEUPOHHBIX CETEH 111 MPOSKTHUPOBAHUS CUCTEM
yYIpaBJI€HUs] JUHAMHUYECKHUMH MPOLECCAMHU.

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OIICHUBaHU
UH/IMKATOPOB, XapaKTEpU3YIOMIMUX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIL, pernaMeHTUpYIOIUX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi 00yYarouXcs
['VAIL

11. MGTOI[I/I‘IGCKI/IG YKasaHus AJid O6yanOH_II/IXC5I 10 OCBOCHUIO JUCIUIIIINHBI

11.1. Meronuyeckue yKazaHus Uil OOYYAIOUIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Mmarepuana .
Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.2. MeTtonuueckue ykazaHusi i1l 00yJaronuxcs Mo yYacTHIO B CEMUHApax

OCHOBHOH TENBIO JIJIsT 00YYAIOIIeTrocsl SIBJISIETCS CUCTeMaTH3alus U 00001IeHNe 3HAHUI
Mo wu3yyaeMou Teme, pasaeny, (QopMUpoBaHHWE YMEHUS paboTaTh C JOMOJHUTEIHLHBIMU
UCTOYHUKAMU HH(OPMAINH, COMOCTABIATh U CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTUPOBATH
IIPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHHd M T.I. B cooTBercTBUM C Beaylueu
TUIAKTHYECKON IENbI0 COJEpKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hamboiee
TPYIHBIE JUIsl TIOHUMaHHUS M YCBOEHHUS TEeMbl, pa3ieibl JUCHUIUIMHBL. Crenudukoil TaHHOM
(GbOpMBI 3aHSATHH SBISIETCS COBMECTHAS paboTa MPENoJaBaTeisi U 00ydJaromerocs: Haj peleHueM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelOBaHUs
VHIUBUYAIbHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Tpu moAroToBKE K CEMHUHAPCKOMY 3aHSTHUIO 110 TEME JIEKIUU HEOOXOJMMO 03HAKOMUTHCS
C TJIAHOM €T0 MPOBEJICHUS, C TUTEPATYPOI U HAYUYHBIMH ITyOIUKALUSAMHU IO TEME CEMHHApa.

TpeOoBaHus K IPOBEACHUIO CEMUHAPOB

[ToaroroBka K MpPaKTUYECKOMY 3aHSATHUIO BKJIIOYACT M3Yy4YEHHE TEMbl U TOJATOTOBKY K
PEIICHUIO CUTYAIlMOHHBIX 33/1a4 MO TOCTPOSHUI0, 00YYCHHUIO ¥ IPUMEHEHUIO HEMPOHHBIX CETEH.
Ha 3ansTum oGyuaroniuiicsi aHaau3upyeT apXUTEKTYpbl U OOOCHOBBIBACT NMPUMEHEHHE CETH K
3a/1a4e Kiraccu(UKaIym, anmpoKCUMAIlUY WIH YIPABICHUS TUHAMUYECKUMU MPOIIECCAMHU.

11.3. MeTonuueckne yka3aHUs IJis OOYYAIOIIMXCS IO MPOXOXKACHHUIO MPAKTHYCCKUX
3aHATUN
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO.

11.4. Meronuyeckue ykazaHHs JUIg OOYYAIONIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor




B xoxe BeimonmHeHUs 1aboOpaTOpPHBIX padOT OOyYaIOMUNUCS MODKEH YIIIyOUTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETH COBPEMEHHOM METOJUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEPUCTUKON 0O0y4aromerocs.
Brimonaenne m1abopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51a00paTopHBIX pabOT 0O0yYaromMMCs SIBISETCS HEOTHEMJIEMOH 4YacThiO
U3YYECHUs] JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUITaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeynBaOIIUM PEIICHUE CIeTYIOIINX OCHOBHBIX 3a/1a4 00yYaroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAaxX TaHHOW AUCHUIUINHBL

— 3aKpeIUIeHHE, pa3BUTHE U JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYYEHHBIX Ha
JCKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIIMH 110 U3y4aeMOU TUCIUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOHW  paboThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ayianue ¥ TpeboBaHUs K IPOBEJICHUIO T1a00paTOPHBIX PadoT

3amanre U TpeOOBaHUS K MPOBEACHUIO JTa0OPATOPHBIX PaOOT MPUBOIATCS I KaKIOH
paboThl B METOAMYECKHUX YKa3aHUSAX; pa0OThl TMOCBAIICHHI MOCTPOCHUIO CETEH, HACTPOMKE
NEePCENTPOHa, KJIACCUPUKAIMK BEKTOPOB W NPUMEHEHHIO CETeH Ui YIpaBICHHS
JTUHAMHYECKHMH MPOIIECCaMHU.

Crpykrypa 1 hopMa oT4eTa 0 JabopaTopHOi padbore

CTpykTypa oOTYeTa: IeJdb W 3aJlaud;,; TEOPETUYCCKHUE CBEJCHMS; CXeMa ajroOpHTMa
MOJICTTUPOBAHUS; PE3yJIbTaThl U3MEPEHUIN M pacdyeToB; rpaduyecKue 3aBUCUMOCTH H JUCTHHT
IIPOTPaMM; BBIBOIBI.

TpeboBanus K 0OPMIICHUIO O0TYETA O Ja00pPaTOPHOM padoTe

Otuer mpenocTaBisgeTCs HWHIMBUAYAIbHO B Te4aTHOW (¢opMe U COOTBETCTBYET
YCTAaHOBJICHHOW CTPYKType; TaOJHIBI M TrpadWKd HWMEIOT Ha3BaHHS, BBIBOJBI COOTHOCSTCS C
3a7a4aMu U pe3yJIbTaTaMU pacyeToB.

11.5. MeTtonuueckue yKazaHusl 1 00y4JarOIMUXCs 1O BBITTOJIHEHHIO KYPCOBOTO TIPOEKTa/
KypCOBOH pabOTHI
Y4eOHbIM IJIaHOM HE IIPEyCMOTPEHO.

11.6. Meronnyeckue yka3aHus il 00y4aromuUXcs MO MPOXOXKACHUIO CAaMOCTOSTETbHON
paboTsl

B xone BBIMOMHEHHS] CaMOCTOSTENIHPHOM pabOThI, 00yYarONIUiACs BHITIOJHAET PaboTy Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE NpPENOAaBaTeis, HO 06e3 ero HemocpeiaCTBEHHOTO
y4acTusl.

Jns oOydaromuxcsi Mo 3a04HOM (Gopme OOydeHHs BBINOJIHEHHE KOHTPOJBHBIX PaboT
SBJISIETCS DJIEMEHTOM TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U CaMOCTOSITENIbHOM pabOThI

B mpouecce BBIMOTHEHHSI CaMOCTOSATENBHONW PabOThl y oOydaromerocs (Gopmupyercs
1enecoo0pa3Hoe MiIaHupoBaHuE pabouero BpeMeHU, KOTOPOE MO3BOJSET €My pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3alUN NPUOOpETAaeMbIX 3HaHWH, 00ECHeuyMBaeT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYy4YeHHS, MOMOTaeT TMOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATBLHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiamMH,  HAMNpaBISIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00y4JarOIIUXCS SIBISTFOTCSI:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOAMYECKHE YKa3aHUS O BBITOJIHEHUIO KOHTPOJIBbHBIX paboT.



11.7. MeTonuueckne YyKa3zaHWsl JUIA OOYYaIOIIUXCSA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMaTPUBAET KOHTPOJIb KayecTBA 3HAHMI
00yyYaromuxcs, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeNbI0 OLIEHMBAHMUSA XO/a OCBOCHUS
JUCIUTUIAHBI.

Texkymuil KOHTPOJb BKIIOYAET IIPOBEPKY BBINOJHEHMS IPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX PabOT U KOHTPOJIBHOW PabOThI, TPOBEPKY OTUYETOB, & TAK)KE YCTHBIA OIMPOC IO
TeMaM HEUpPOHHBIX ceTel. Pe3ynbTarhl TEKYIIEro KOHTPOJISE YUUTHIBAIOTCS MPU OLIEHKE OCBOCHUS
JUCIUTUIAHBI.

11.8. Meronnyeckue ykazaHus JUIsi 00ydaromIMXCsl O MPOXOXKIACHUIO MPOMEXYTOUHON
aTTeCTallHH.

[IpomexxyTounass  arrectanuss  OOydalOmIMXCsl ~ IpeAycMaTpuBaeT  OLICHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— Dk3amMeH — ¢opMa OIEHKH 3HaHWW, TOJYYEHHBIX B TIpoIecce HU3yUYEHUs
JUCLUIUIMHBL, HABBIKOB CaMOCTOSTENIbHOW pabOThl U CLIOCOOHOCTH MPUMEHSATh UX JJIS PELICHUS
IIPAKTUYECKUX 3ajau.

dopma MpoBeACHUS MPOMEKYTOUHOM aTTECTAMM — YCTHasA. DK3aMEH MPOBOAUTCS MO
HK3aMEHAIIMOHHBIM OMJIETaM ¢ BOIIPOCAMH M 3a/1a4aMU 110 COCPIKAHUIO JUCUUIUINHBL, HCTOYHUK
TaKXe YKa3blBa€T TECThl Kak »HK3aMEHAllMOHHOE cpencTBo. OlLEHMBAHHWE NPOBOJUTCA 10
KPUTEPHSIM TaOIHUIbI 14.



Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMMy TUCHUTLIMHbI

[Hata BHEceHus
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JIOTIOTHCHUH.

Iloanucek BHeCHICTO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUH

Jara u Ne

pOTOKOJIA
3aceaHus
kadeapbl
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