MuHobpHayku Poccum
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14.06.2022

PABOYAS MPOrPAMMA YYEBHON AUCLUNJINHDI

51.0.09 MalwnHHoe oby4yeHune 1 rnybokme HeMPOHHbIE CeTH

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.04.02 NHdopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

AHasn3 N CUHTE3 UH(OPMALMOHHBIX cucTeM, MHHDopMaLNOHHbIE TEXHOIOM NN B MEHEO)KMEHTE,
MobunnbHble NpUNoXXeHna N KOMNbOTEPHbIE UTPbI, Cucrtemsl NPUKIaAHOr0 NCKYCCTBEHHOIO MHTEJINIEKTA

3. Keanudukauus (crteneHb) BbINyCKHUKA:
MarucTpaTtypa

4. ®opma obyuyeHus:

Oy4Has

5. Kadhepgpa, oTBeyaloLias 3a peanusaumio oUCLUNNUHDI:
Kadenpa TexHonormnn obpaboTky 1 3awuTbl MHOPMaLLUK
6. CocTaBuTenu nporpamMmmsl:

CupoTa AnekcaHap AHaToJIbeBUY

7. PekoMeHpoOBaHa:

npotokoa HMC Ne 5 oT 25.04.2022 1

8. Y4yeOHbIN ron:

2022-2023

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenblo SBNSETCS N3yYeHMe COBPEMEHHBIX MH(OPMALIVOHHBLIX TEXHOJOT WA, CBA3aHHbIX C CMO0JIb30BaHMEM
METOJ[I0B MAaLLUMHHOI0 06y4YeHuns, BKJIlOYas annapaT UCKYCCTBEHHbLIX HEMPOHHBIX CETEN 1 TEXHOIOM K
rny6okKoro obyyeHus, a TakXKe Nx NprMeHeHne npu paspaboTke MHHOPMALMOHHBLIX CUCTEM Pa3/IMYHOrO
Ha3HavyeHus.

OCHOBHbIe 3a4a41 AUCLUMJINHBI;

obyyeHne CTyAeHTOB TEOPETUYECKMM OCHOBaM C034aHus, 00y4YeHUs n NnpuMeHeHNs Mogenen un
aJrOpUTMOB MaLUMHHOIO 06y4YeHUns, HEMPOHHbIX CEeTeN, BKJIt0Yasa MeTobl rnybokoro obyyeHus;

oby4yeHmne CTyLeHTOB OCHOBHbIM NMPUHLMMNAM NPUMeHeHNs TexHonornin obpaboTkn nHdopMaLmm B
COBPEMEHHBIX MHHOPMALIMOHHBIX CUCTEMAX PA3IMYHOr0 Ha3HAYEHUS;

OBNafieHNe MNPaKTUYECKUMU HaBbIKaMU NPUMEHEHUS CTaHAAPTHLIX MHCTPYMEHTAsIbHbLIX CPEACTB As
pa3paboTKM NporpamMMHoro obecneyeHuns ¢ UCNosb30BaHMEM METOA0B 1 aNrOPUTMOB MALLVHHOIO



0by4eHns n HenpoceTeBbIX TEXHOIOMMIN 06paboTKM UHOopMaLMK.

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

BxoanTt B 610K 0653aTENbHbIX ANCLUNANH MarncTepckon nporpammsl b1.0.

Ins ycnewHoro 0CBOEHUS ANCLIMMINHBI HEODXOAUMbI BXOLHbIE 3HaHMS B 061aCTU MaTeMaTUYeCcKoro
aHaNM3a, TEOPVM MHOXKECTB, MAaTPUYHOW anrebpbl, TEOPUN BEPOSTHOCTEN 1 MAaTEMATUYECKON
CTATUCTUKU, TEOPUN MHDOPMALIMOHHbIX MPOLLECCOB 1 CUCTEM, HaBbIKW NMPOrpPaMMUPOBaHUS, MEePBNYHbIE
3HaHMs B 061aCTy TeXHONOrMiA 06paboTKM MHOPMALIMK, MALLMHHOMO 06Yy4YeHWs, CO3AaHUS 1 MPUMEHEHNS

HeryboKunx HeMPOHHLIX CETEN

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEHUSA, HaBbIKK),
COOTHECEHHble C NIaHUpPYeMbIMU pe3ysibTaTaMu 0CBOeHUsA obpa3oBaTesibHOM NPOrpamMmMbl
(KoMneTeHUMAMM BbIMNYCKHUKOB) U MHOAMKATOPAMMU UX DOCTUXKEHUA:

Kop n Ha3BaHue
KOMMNeTeHLUNn

ONK-7 CnocobeH
pa3pabaTbiBaTb U1
NPUMEHSTb
MaTeMaTU4eckne Moaenu
npoLLeccoB 1 06BEKTOB Npu
peLleHnn 3a4a4 aHasnsa u
CUHTE3a pacrnpeneneHHbIX
NH(OPMALMOHHBIX CUCTEM ©
CUCTEM NOALEPKKM
NPUHATUS peLLeHnn;

OMNK-7 CnocobeH
pa3pabaTbiBaTb U
NPUMEHATb
MaTeMaTu4eckme Moaenu
npoLLeccoB 1 06BEKTOB Mpu
pelleHny 3afia4y aHanusa u
CMHTE3a pacnpeneneHHbIX
NH(OPMALMOHHBIX CUCTEM Y
CUCTEM NOOLEPKKN
NPUHATUS peLLeHunn;

Kon v Ha3BaHue NHOWKaTOpPa
KOMnNeTeHUnn

OMK-7.1 3HaeT npuHUUN.I
MOCTPOEHMNSA MaTeEMaTUYECKNX
MoZesien NpPoLLeccoB n
06BbEKTOB NpY peLleHnm
3a/lay aHasiM3a 1 CMHTe3a
pacnpeneneHHbIX
NH(POPMALMOHHBIX CUCTEM
CUCTEM NOALEPXKKN MPUHATUS
peLeHni

OlMK-7.2 YmeeT
pa3pabaTbiBaTb U NPUMEHATH
MaTeMaTuyeckme Moaenu
npoueccos 1 06bEKTOB Npw
pelleHnn 3agay aHanmsa un
CUHTEe3a pacnpeneneHHbix
NH(POPMALMOHHBIX CUCTEM U
CUCTEM NOALEPXKKN NPUHATUS
peLeHni

3HaHMﬂ,yMeHMﬂ,HaBHKM

3HaeT M3BeCTHble B MUPOBOWA
npakTuke Noaxoabl U pa3paboTku B
061aCcTn MaLMHHOrO 0by4eHns,
NCTOPUIO Pa3BUTUS HEMPOHHLIX CETEN,
POJib 1 MECTO HENPOCETEBBIX
TexHonorum obpaboTkm nHGopMaLmm
M NCNONb3yeMble A5 CUHTE3e 1
aHasM3a yKa3aHHbIX aJropuTMoB
06p60TKMN NHpopMaLmm
MaTeMaTUu4eckne Moaesnu.

YMeeT pa3pabaThiBaTb U NPUMEHATH
MaTeMaTuyeckme Mogenu rnpoLeccos n
06bEKTOB Npu peLleHnn 3agay
aHanM3a n CUHTEe3a afropmTMoB
MalUUHHOro 0by4yeHunsa, aHaaM3nmpoBaTb
a[EKBaTHOCTb N3BECTHbLIX U
NCNOJIb3YyEMbIX MOLENEN 1
pe3ynbTaTOB 3KCMNEPUMEHTANbHbIX
nccnepoBaHun, 06obwaTte nx ons
NpoBEeAEHNS CONOCTAaBUTENLHOMO
aHasnM3a, BK/0Yas W BbINOJHAEMbIE
cobCcTBEHHbIE pa3paboTku.

BnageT HaBblKaMu NOATOTOBKM
NCXOAHbIX [aHHbIX, NCMOb30BaHUS
rOTOBbIX MOLESIEN anropuTMOoB
MalUUHHOr0 06y4yeHMsa Ha OCHOBE
KOMMO3ULNOHHbIX airopuTMOB U
HENPOHHbLIX CETeN AJ19 NPOBEeAEHNS
KOMMbIOTEPHOIr0 3KCMEPUMEHTA MO
oLeHKe NX 3(PPEeKTUBHOCTUN, HaBbIKaMu
TeCTUPOBAHNSA KOMMbIOTEPHbIX
mMoLenen anropntmMos 0b6paboTku
nHhopMaumm B cpenax Matlab, Pyton.



Kopf » Ha3BaHue
KOMNeTeHLnn

ONK-7 CnocobeH
pa3pabaTbiBaTb U
NPUMEHSATb
MaTeMaTUYeCKne Moaenm
npoueccos 1 06bEKTOB Npw
pelleHnmn 3aaay aHaimsa u
CMHTEe3a pacnpeneneHHbiX
NH(OPMALMOHHBIX CUCTEM U
CUCTEM NOALEPXKKN
NPUHATUS PELLEHWN;

OnMK-8 CnocobeH
OCYLLEeCTBAATb
3(hheKTUBHOE yrnpaBieHmne
pa3paboTKon NporpamMmMHbIX
CPeAncTB M NPOEKTOB.

Kof v Ha3sBaHWe nHaukKaTopa
KoMneTeHUnn

OMMK-7.3 meeT HaBbIKNK
NMOCTPOEHNA MaTEMATUYECKN
mMogenen aons peannsaumm
yCMewHoro oyHk-
LMOHNPOBaAHNA
pacnpegeneHHbIX
NHOPMALMOHHBIX CUCTEM U

CNCTeM nogaoepXXkKm npuHATNA

peLLeHunin

OlNK-8.1 3HaeT meToO0I0r NN

3(hheKTBHOIr 0 yrpasJieHNs
pa3paboTKon NporpaMMHbIX
CpPeAncTB 1 NPOEKTOB

3HaHWA, YMEHUS, HaBbIKK

BnaneT HaBblkaMy NOATOTOBKM
NCXOOHbIX AaHHbIX, MOCTPOEHUS
MoZenen anropuTMOB MaLLUNHHOIO
0byyeHunsa C NCnonb3oBaHMEM
KOMO3MLMOHHBIX aNropuTMOB,
HEMPOHHbIX CeTEN A1 NPOBEAEHNS
KOMMbIOTEPHOr0 3KCMEPUMEHTa Mo
oLeHKe 3(PPeKTUBHOCTN anropuTMOoB
aHann3a faHHbIX, HaBblkaMu
TeCTMPOBaHNA KOMMbIOTEPHbIX
mMoZenen anropnutmMos 06paboTku
nHhopMaumm B cpefdax Matlab, Pyton

3HaeT 6a30Bble MOHATUS U NapaaUrMbl
MEeTOL0/10r NN MaLLUMHHOMO 0by4eHuns,
OCHOBbI COBPEMEHHbIX CPEeACTB U
TexHonorum obpaboTkm nHopmaunu;
6a30Bble METOAbI N aITOPUTMbI
06paboTKn nHGoOpMaLUM B paMKax
HenpoCceTeBOro NOAX0Aa;
0COBEHHOCTM NMPUMEHEHNS
TexHosorum rnybokoro obyyeHums.
YMeeT nNpoBOANTb CUHTE3 1 aHan3
aNropuTMOB M NPOrpaMMbIX CPeACTB
06paboTKn nHpopMaunn ons peLleHns
KOHKPETHbIX NPaKTUYeCKMX 3afay, B
TOM Yucne C UCNoJib30BaHNEM
TexHonorun rnybokoro obyyeHuns;
hopMUpoBaTb pekoMeHZaLumm no
NpVHUMNaM NOCTPOEHMNSA Y
napameTpam aJropntmos 06paboTku
NH(OPMaLMN B KOHKPETHOW
npeameTHon obnacTw.

BnaneeT npakTU4eCKMMM HaBblKaMK
pa3paboTKM 1 NpUMeHeHns CPeacTB n
TexHonorumn obpaboTkm MHhopMaLnm ¢
1NCMONb30BaHNEM KOMMO3ULNOHHbIX
aNropyTMOB MaLUMHHOIO 06y4YeHns 1
rnybOoKUX NCKYCCTBEHHbLIX HEMPOHHbIX
ceTen.

12. O6beM AUCLUUNJINHBI B 3a4€THbIX eAuHMuLax/yac:
4/144
dopMa NPOMEXYTO4YHON aTTecTaLuu:

SK3aMeH



13. TpynoeMKOCTb NO BUA.aM y4ebHon paboTbl

Bunpg y4yebHom paboThl

AYLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakTnyeckune 3aHATMA
JNabopaTopHble 3aHATUSA

CamocToaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMJINHbLI

n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

1 OCHOBbI MaLLUNHHOIO
o0byyeHunsa. KoMnosnumnoHHble
ANropuTMebl. NOBEPXHOCTHOE
1 rnybokoe MalinHHOE
obyyeHue.

CemecTp 1

54
18

36
54

36
36
144

ConepXaHue pasgena
OVNCLMMANHBI

Jlekuunmn no pasgeny

1.0630p M3BECTHLIX METOLOB
noaxo[0B MalUMHHOrO oby4eHus.
2.KOMMNO3NLNOHHbIE aJITOPUTMBbI.
JNlabopaTopHble paboThbl Mo
pa3geny

1.Bo3moxxHoCTK cpenbl Matlab
ON15 CO34aHNSA KOMMO3MLMOHHbIX
ANroOpMTMOB MALUVHHOIO
0by4yeHnsa N HEMPOHHbLIX CETEN.
2.Co3faHune n nccnenoBaHune
anropuToB Knacca "CrayYanHbin
nec" B 3aBUCMMOCTHN OT
NCMNOJIb3yEMbIX
runepnapameTpoB.

3. Co3gaHue u nccnegoBaHmne
anropuTtos Knacca "Adaboost" B
3aBMCMMOCTY OT UCMOJIb3YyEMbIX
runepnapameTpoB.

CemecTp 2 Bcero

0 54
18
0
36

0 54
0

0 36
36

0 144

Peanunsaunsa pasgena
ANCLUMMINHBI C MOMOLLbIO
OHNanH-Kypca, 9YMK

Co3faH 3/IeKTPOHHbIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K IEKLNAM.
Pa3meLleHbl
NHONBMAYaNbHbIE 3aaHuNs
L7191 BbINOJIHEHUS
nabopaTopHbIX paboT.



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Victopusa pa3sutunsd
HEMPOHHbLIX CETEN, OCHOBHbIE
MOHATWA U oNpeaesieHus.

OpgHoHanpaB/ieHHbIE
MHOrOC/IOHbIE CETU
nepcenTpPOHHOro TUNa.
06y4yeHune Hernybokumx
CeTen NepcenTPOHHOro
Tna n npobnemol Npwu
nepexone K rnybokomy
oby4yeHuto.

Conep)xaHue pa3gena
OVNCLMMANHBI

Jlekunsa no pasgeny

3.0OCHOBHbIE MOHATUSA U
onpeneneHns Teopum HEMPOHHbIX
ceTel. ba3oBble apXUTEKTYPbI

HEMPOHHbIX MHOIOCJIONHbIX CETEN.

4.0c06eHHOCTN apXUTEKTYPbI
rnyboKNX HEMPOHHbIX CETEN.
JNlabopaTopHble paboTbl Mo
pasgeny

4.Bo3MOXXHOCTU cpedbl Matlab
ons

CO3[aHUSA HENPOHHbIX ceTel
pPa3/INYHOM apXUTEKTYPbI.
5.Bo3MoxHOCTUM cpeflbl Keras ons
C03[aHNSA HENPOHHbIX CeTel
pa3nYyHOM apXUTEKTYPbI.

Jlekuum no paspeny
5.MHOroCnoMHLIN NepPCenTpOoH,
CTPYKTYpHas CXeMa, BXOAHbIE U
BbIXOZHble BO3AENCTBMA.
6.AnropnTtm obpaTHOr0O
pacnpocTpaHeHns ownbkn n ero
mMoangukaLmm.OCHOBHbIE
HanpaBieHns pPa3BUTnA
TexHonorum obyyeHmsa npu
nepexone K rnybokmm
HENPOHHbIM

ceTam.

JNlabopaTopHbie paboTbl Mo
pa3neny

6.06y4eHne n TeCcTupoBaHne
MHOFOCJIONHbIX ceTew
nepcenTpPOHHOro Tnna. AHanu3
BO3MOXXHOCTEW NX MPUMEHEHMNS
Ha

CTaHApaTHbIX Habopax AaHHbIX
(MNIST n gp.).

7.BO3MOXXHOCTU NOCIOMHOIO
obyyeHunsa n cosgaHne HeEMPOHHON
CeTW Ha OCHOBe CTeKa
aBTO3HKOAEPOB.

Peanunzaunsa pasgena
ANCLUMMINHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

Co3aaH 3/IeKTPOHHBIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuranbl K JeKLMAM.
PasmelLeHbl
NHAMBUAYaJIbHbIE 3adaHunA
I151 BbINOJIHEHUS
nabopaTopHbIx paboT.

Co3aaH 3JIEKTPOHHBIN
OHNAH - KYpC, pa3MeLLeHbI
MaTepuanbl K JIEKLMAM.
Pa3melLeHbl
NHAMBUAYaJIbHbIE 3adaHNA
[O15 BbINOJIHEHUS
nabopaTopHbIX paboT.



n/n

5

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Inybokne CBePTOYHbIE
HenpoHHble ceTn (CNN) u
NX MPUMEHeHNe.

PeKyppeHTHble HENPOHHbIE
cetn. Cetb LSTM 1 ee
NpPUMEeHeHMe.

Conep)xaHue pa3gena
OVNCLMMANHBI

Jlekuum no pasgeny

7.TunoBas apxuTekTypa
CBEPTOYHOW HENPOHHOW CeTH, ee
obyyeHne u NnpUMeHeHne ans
peLleHns NpuKaagHbIX 3a4au.
JNlabopaTopHble paboTbl Mo
pa3noeny

8.00y4eHne rnyboKnx HEMPOHHbIX
CeTen Ana peweHns 3agayn
KNaccugpmkaumm NCXo4Horo
n306paxeHns C MOMOLLLbIO
rnyboKon cBepPTOYHON HEVMPOHHOM
ceTu.

9.06y4eHne rnyboknx HEMPOHHbIX
CceTen AN peweHns 3agaym
obHapy>xeHnst 06 bEKTOB Ha
NCX04HOM M306parkeHnm ¢
NMoMOLLbtO rNyH6OKON CBEPTOYHOW
HENPOHHON ceTu.

Jlekunsa no pasgeny
8.TunoBas apxmTekTypa
HEeNnpoHHoOM ceTn LSTM, ee
obyyeHmne. npumMeHeHne ans
peLleHnst NpUKNaaHbIX 3a4a4
JNlabopaTopHbie paboTbl Mo
pa3geny

10.06y4yeHmne cetu LTSM gns
onpeneneHns TOHaIbHOCTM
OT3bIBOB (Ha OCHOBE TEKCTa) Ha
unbMbl € NoMolblo Keras.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

No
n/n

HanmeHoBaHue JlekumnoHHble  MpakTnyeckne  JlabopaTopHble
TeMbl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUSA
OCHOBbI MalIMHHOrO 4 6

0byyeHns.
KoMno3nunoHHble
aNIroOpUTMbI.
MoBEPXHOCTHOE U
rnybokoe
MallWHHOe
obyuyeHne.

Peanunzaunsa pasgena
ANCLUMMINHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

Co3aaH 3/IeKTPOHHBIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuranbl K JeKLMAM.
PasmelLeHbl
NHAMBUAYaJIbHbIE 3adaHunA
I151 BbINOJIHEHUS
nabopaTopHbIx paboT.

Co3faH 3JIeKTPOHHGIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K IEKLNAM.
Pa3meLleHbl
NHONBMAYaNbHbIE 3aaHuNs
L7191 BbINOJIHEHUS
nabopaTopHbIX paboT.

CamocToaTenbHass Bcero
paboTa
14 24



No HanmeHoBaHue JlekunoHHble  lMpakTuyeckue JlabopaTopHble CamocToaTenbHass Bcero
n/n  TeMmbl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa

2 VicTtopusa pa3sntusa 4 4 8
HEWPOHHbIX CeTen,
OCHOBbIE MOHATNA 1
onpeneneHns.

3 OpHoHanpaBneHHble 4 10 10 24
MHOFOC/I0MHble
ceTu
NepcenTPOHHOro
Tuna. ObyyeHne
Hernybokmx ceTen
nepcenTpPOHHOro
Thna u Nnpobaemsbl
npv nepexone K
rnybokomy
obyyeHuto.

4 I nybokune 4 12 20 36
CBEPTOYHbIE
HelpPOHHbIe CETU
(CNN) 1 nx
npuMeHeHue.

5 PekyppeHTHble 2 4 10 16
HEeNpPOHHble CeTH.
CeTb LSTM 1 ee
nprvMeHeHue.

18 0 36 54 108

14. MeToaunyeckue yKasaHus gnsa oby4aloLmUXcs NO OCBOEHUIO OUCLUMNIINHDI

1. Npu n3yveHnn ANCUNNINHBLI PEKOMEHAYETCA UCMONb30BaThb CneayloLme CpeacTBa: PeKOMeHAYyEMYI0
OCHOBHYIO U LONHUTESIbHYIO IMTEPaTypy; MeToANYECKME YyKa3aHMs 1 Nocobus; KOHTPOJIbHbIE 3a4aHNA
LAN19 3aKpenyieHnsa TeopeTnYeCcKoro MaTepmana; 3IEKTPOHHbIE BEPCUUN YHEOHNKOB U METOANYECKNX
yKa3aHui ons BbIMoJHeHNS nabopaToOpHO - MpakTMYeckux paboT (mpy HeobxooMMOCTM MaTepualbl
PacChIaTCS MO NEKTPOHHOW NoYTe).

2. Ins MaKCMManbHOro YCBOEHMUS AUCLIAMNIVHBI PEKOMEHAYETCS NPOBEAEHE MMCbMEHHOMO OMNPOCa
(TecTupoBaHWe, pelleHne 3aay) CTYAEHTOB N0 MaTepranam ekLnin 1 npakTudecknx pabot. Moabopka
BOMPOCOB A1 TECTUPOBAHNSA OCYLLECTBNISETCS Ha OCHOBE M3YYEHHOr0 TEOPETUYECKOro MaTepuana.
Takol NoAaxo[ No3BOASIET MOBLICUTb MOTMBALINIO CTYAEHTOB MPU KOHCMEKTUPOBAHNMN NIEKLIVMOHHOMO
MaTepuana.

3. MNpwn npoBeaeHnn nabopaTopHbIX 3aHATUI 0becrnevynBaeTCa MakCManbHas CTeNEeHb COOTBETCTBUSA C
MaTepunanoM NEKLMOHHBLIX 3aHATUI N OCYLLECTBAETCA IKCNEepUMeHTaIbHas NpoBepKa METOA0B,
anropuTMOB 1 TeXHON0rMn 06paboTkn MHGOPMaLUK, N3NaraeMblX B paMKax neKkLui.

4. MNpwn nepexofie Ha ANCTAaHUNOHHBIA peXxuM 0byyveHns Ans co3naHus 3NeKTPOHHbIX KypCOB, YTeHNS
NEeKLMIA OH-NaliH 1 NpoBefeHns NabopaTopHO- MPAKTUYECKMX 3aHATUIA UCMOJb3YETCS MHOPMALMOHHbIE



pecypcbl Obpa3oBaTeNbHOro nopTaa "INeKTPOoHHbIN yHUBepcuTeT BIrY (https:\\edu.vsu.ru),
HasmpytoLLeroca Ha cuctemMe AUCTaHLUMOHHOro obyyeHns Moodle, pa3BepHyToW B yHUBEpCUTETE.

5. Mpn ncnonb3oBaHUN AUCTAHLMOHHBIX 06pa3OBaTeJ'IbeIX TEXHOJIOTUI U 3NIEKTPOHHOI0
06y‘-IeHI/Iﬂ06y‘-IaIOI.I.I,VIeCFI OO0JIKHbI BbINMOJIHATL BCE YKa3aHUA npenouaBaTeneVl, BOBpeMA NOAKAKHYaTbCA K
OHJIAWH - 3aHATUAM, OTBETCTBEHHO NMOAXOANTb K 3adaHUAM A1 CaMOCTOSATEIbHON pa60TbI.

15. Mepe4yeHb OCHOBHOMW M AOMNOJIHUTENILHON NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNINHBI

Ne NCcToYHUK

n/n

1 CupoTa, AnekcaHzp AHaToJibeBMY. MeTobl M airOPUTMbl aHann3a LaHHbIX 1 UX
mogenupoBaHme B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-MNeTepbypr :
BEXB{MeTepbypr, 2016 .— 381 c. : un. — bubnuorp.: c. 371-374 .— lMNpeaM. ykas.: ¢. 377-381 .—
ISBN 978-5-9775-3778-0

2 MuTpochaHoBa, EneHa KOpbeBHa. HelipoceTeBble TexHONOrMm 06paboTkm MHopMaTuK, MeToabl
n TexHonorun raybokoro obyyeHus : yyebHoe nocobue / E. KO. MutpodaHoBa, A. A. CupoTa, M.
A. [pto4eHKo .— BopoHex : 3gaTensckuin gom By, 2019 .— 197 c¢. — Tupax 50. 12,3 n.n. —
ISBN 978-5-9273-2888-8

3 Axbsesa, I.9. OCHOBbI TeOPUM HENPOHHBIX ceTel / .3, Axbsesa. - 2-e n3fa., ucnp. - Mocksa :

HaunoHaneHbln OTKpbITEIN YHUBEpcuTeT «MHTYUT», 2016. - 200 c. : nn. - (OCHOBbI
NHMOPMALMOHHbIX TEXHOMOMMIA). - Pexxum gocTtyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=429110 . - ISBN 978-5-94774-818-5. - TeKkCT :
3NEKTPOHHbIN.

6) nononHMTeNbHas AnTepaTypa:

Ne NCcTOoYHUK
n/n
1 MpakTuKyM no Kypcy " HelpoceTeBble TexHONOrUK 06paboTKm nHpopMaunn" [NeKTPOHHbIN

pecypc] : yyebHo-meTOANYECKOE Nocobue AN14 BY30B : [A15 MarncTpoB (hak. KOMMbOTEp. HayK
AoHeB. hopMbl 06yyeHuns; ons HanpasneHns 09.04.02 - UHDOPM. CUCTEMbI U TEXHONOMUN. |
BopoHex. roc. yH-T ; cocT.: A.A. CnpoTa, E.FO. MutpodgaHosa , M.A. [1ptO4EHKO .— DNEKTPOH.
TeKCTOBble faH. — BopoHeX : M3paTenibCcKo-nonmrpauyecknii LLeHTp BopoHexXckoro
rocyfapCcTBeHHOro yHusepcuTteTa, 2013, - 128c.

2 AHTOHWO, . BubnuoTteka Keras - HCTpyMeHT rnybokoro obyyeHns. Peanm3sauns HEMPOHHbIX
ceTen ¢ nomowbto bubnnotek Theano n TensorFlow / 1. AHToHWKO, . CyaXnT ; nepeBos C
aHrnunckoro A. A. CnmHKuH. — Mocksa : MK Mpecc, 2018. — 294 c¢. — ISBN
978-5-97060-573-8. — TeKCT : 371eKTPOHHbIN // JlTaHb : 31eKTPOHHO-6nbanoTeyHasa cuctema. —
URL: https://e.lanbook.com/book/111438

3 ApywkuHa H.I'. OCHOBbI TEOPUW HEYETKMX U TMBpuaHbIX cucTem : yyeb. nocobue / H.I.
ApywknHa. - M.: ®uHaHckl 1 ctatuctuka, 2004. - 320 c.



B) MH(HOPMALIMOHHbIE 371eKTPOHHO-06pa30BaTesIbHbIE PECYPChI:

No NcTo4HMK
n/n
1 DNEeKTPOHHBIN KaTanor Hay4Hon 6ubnnotekn BopoHEXCKOro rocyiapCTBEHHOrO

yHuBepcuTeTa. - (http // www.lib.vsu.ru/).
2 Obpa3oBaTesibHbI MOPTaN «INEKTPOHHBIA YHUBEpCMTET BI'Y».- (https://edu.vsu.ru/)

3 96C NaHb (KoHTpaKT Ne3010-06/01-22 oT 10.03.2022; NMLLEH3MOHHbIA OOrOBOP
Ne3010-06/02-22 oT 10.03.2022; nnueH3noHHbIn gorosop Ne3010-15/231-22 o1 17.05.2022)
9bC «YHuBepcuteTckas bubnnoteka online» (KoHTpakT Ne3010-06/30-21 oT 23.12.2021) 3B6C
«INEKTPOHHas bmbnnoTeka TexHnyeckoro BY3a» (9b6C «KoHCYyNnbTaHT CTyAeHTa») (KOHTPaKT
Ne3010-06/29-21 oT 23.12.2021) 36C «Obpa3osaTenbHas nnatdopma FOPAAT» (norosop
Ne4990 oT 10.01.2022; nnueH3noHHbIn aorosop Ne3010-15/217-22 o1 05.05.2022)

16. MepeuyeHb yuebHO-MeTOgUUYECKOro obecneyeHus A1 CaMOCTOATENIbHOW PaboThI

Ne NcToYHUK
n/n

1 CupoTa, AnekcaHap AHaTOJIbeBMY. MeTobl M @IrOPUTMbl aHaAn3a AaHHbIX N UX
momenupoBaHue B MATLAB : [y4yebHoe nocobue] / A.A. CupoTa .— CaHkT-MNeTepbypr :
EXB[JMeTepbypr, 2016 .— 381 c. : un. — bubnunorp.: c. 371-374 .— lMNpeam. ykas.: c. 377-381 .—
ISBN 978-5-9775-3778-0.

2 MpakTuKyM no Kypcy " HelpoceTeBble TexHO0r N 06paboTku nHopMaumm" [SNeKTPOHHbIN
pecypc] : yyebHo-meTOoANYECKOE nNocobue A4 BY30B : [A415 MarncTpos ak. KOMMbOTEpP. HayK
AoHeB. hopMbl 06yyeHuns; ans HanpasneHns 09.04.02 - UHDOpM. CUCTEMbI U TEXHONOM UK. /
BopoHex. roc. yH-T ; cocT.: A.A. CuporTa, E.}0. MutpodaHosa , M.A. [Ipt0o4eHKO .— DJIEKTPOH.
TeKCTOBble AaH. — BopoHeX : 3paTenbcko-noamrpaguyecknii LeHTp BopoHeXxckoro
rocyapCcTBeHHOro yHnsepcuTteTa, 2013, - 128¢

3 MpakTuUKyM no Kypcy "MoLenmpoBaHue cuctem" [INeKTPOHHLIN pecypc] :
y4ebHo[JMeToAnYecKoe nocobre ans By30B : [4N14 CTyA. 4-5 KypcoB (hak. KOMMNbIOTEP. HayK
LOHEB. 1 Beyep. hopMbl 06yyveHns; ana HanpasaeHuin: 230200 - NHdopM. cuctemsbl, 230400 -
NHGpOopM. cucTemMbl 1 TexHonorum; cneumansHoct, 230201 - MHDOPM. CUCTEMBI U TEXHONOMUNK].
Y. 1,2 / BopoHexX. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTpochaHoBa , M.A. Ipto4eHKO .—
DNeKTPOH. TEKCTOBbIE AaH. — BopoHex : i3pgaTenbcko-nonnrpadmnyeckuin LeHTp
BOpOHEXCKOro rocyapCTBEHHOr0 yHMBepcuTeTa, 2013.-154c¢.

17. O6bpasoBaTesibHble TEXHOJIOTMMU, UCNOJIb3YyeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
CcMeLLlaHHoe obyuyeHue):

Ins peanu3auum y4ebHOro npoLecca Ncrnosb3yTcs:

1. MO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching", norosop Ne3010-16/96-18 oT
29 nekabps 2018r.

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6€CCPOYHbIX INLLEH3UN Ha KaXKablA, KOMMOHEHTbI:



Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a c4eT npoekTa EK
TEMPUS/ERAMIS).

3. MO MaTnab B paMKax NOAMNCKN YHUBEPCUTETCKAs NNLEH3MA Ha NPOrpaMMHbIN KoMnaekc onga 3BM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (go 01.2025).

4.Mpwn NpoBeAeHNN 3aHATUI B AUCTAaHLNOHHOM pexxume 06yYeHns NCNoNb3yoTCA TEXHUYECKME 1
NHOPMaLMOHHbIE pecypcbl Obpa3oBaTeNbHOro nopTana "INeKTPOHHLIN yHUBepcUTeT BIY
(https:\\edu.vsu.ru), 6basupytoLierocs Ha cucteme AMCTaHUNOHHOro obyyeHuns Moodle, pa3BepHyToO B
YHUBEPCUTETE, a TakXXe Opyrue JOCTYrMHble pecypchl ceTu VIHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneyeHue OoUCLMUNJIUHBI:

394018, r. BopoHex, nnowanb YHuBepcuTeTckas, 4. 1, kopnyc la, aya. 479 1) MynbTnumMegmnHas
NeKUMOoHHasa ayamTopusa: KoMnbloTep npenogasatens i5-8400-2,8ITw, MoHUTOP € KK 19",
MYybTUMEeANNHBIN MPOEKTOP, 3KPaH, BULEOKOMMYTATOP, MUKPO(OH, ayAN0CMCTEMA,
cneunanm3npoBaHHan Mebesnb: OCKU MenoBble 2 WT., CToAbl 60 WwT., naBku 30 WT., CTyNba 64 WT.;
[0CTYN K (hoHAAM y4ebHO-MeTOANYECKON AOKYMEHTALUN N INEKTPOHHLIM BMBAIMOTEYHBIM CUCTEMAM,
BbIxoZ B IHTepHeT.MO: OC Windows v.7, 8, 10, Habop yTuant (apxmeaTopbl, (hait-MeHeaxepsbi),
LibreOffice v.5-7, Foxit PDF Reader. 2) YuyebHas ayantopusa (KOMNbOTEpHbIN Knacc) (oaHa u3 Nel-4 kopn.
la, aya. Ne 382-385), YuebHas ayantopus: cneymnanmsnposaHHas mebesb, MepcoHasibHble KOMMbOTEpb

Ha 6a3e i5-9600KF-3,71Ty, MoHUTOpbLI XKK 24" (16 WT.), cneunann3npoBaHHas mebenb: OCKa MapkepHas

1 wT., cTonbl 16 WT., CTyAbs 33 WT.; 4OCTYN K (hOHAAM y4ebHO-MeTOoANYECKON AOKYMEHTALNUN 1
3JIEKTPOHHBLIM U3JAHUAM, LOCTYM K 3NEKTPOHHbIM BMBANOTEYHBIM CUCTeMaM, BbiIXog B VIHTepHeT.MO: OC
Windows v.7, 8, 10, Habop yTnnut (apxmeaTopsl, hann-meHepxepsl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHo4YHbIe CpeacTBa ANA NPOBeAEHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLEHKM 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenos AUCUMIINHGI:



Pa3fenbl AUCUUNANHBI (MOoYN) Kon
KOMMeTeHL MM

Pa3penbl 1-5.0CHOBbI MaLUMHHOIO OnkK-7
0byyeHunsa. KoMnosnumnoHHble
aNropuUTMBI.

lMoBepxHOCTHOEe n raybokoe
MalumHHoe obyyeHune. NcTopusa
Pa3BUTUSA HEMPOHHbLIX CeTe,
OCHOBHblE

MOHATUS 1 oNpeneneHmns
OfHOHanpaBneHHble
MHOIOCJ/IOMHbIE CeTU
nepcenTPOHHOro

Tuna. ObyyeHne Hernybokux
ceTen

NepcenTPOHHOro TMa u
npobnemsl

npw
nepexopne K rnybokomy obyyeHuio.
nybokne CBEPTOYHbIE
HenpoHHble ceTn (CNN) n nx
npuMeHeHne.PekyppeHTHbIe
HelpoHHble ceTu. CeTb LSTM n ee
NpPUMeEHEHMe.

Kopg
nHOnKaTopa

OnkK-7.1

OueHoYHble cpeacTBa
ANS Tekyllen
aTTecTauum

KoHTpoJibHasa
paboTa no
COOTBETCTBYIOLLUM
pa3genam un
TeMaM. YCTHbI
onpoc. 3afgaHns u
0TYeThl 0
BbINOJIHEHUS
nabopaTopHbIX
paboT.



Pa3fenbl AUCUUNANHBI (MOoYN) Kon

KoMneTeHunn

Pa3zpensbl 1-5.0CHOBbI MALLVNHHOIO OnkK-7
0by4eHnsa. KoMnosnumnoHHble
anropuUTMbI.
lMoBepxHOCTHOEe 1 rnybokoe
MallnHHoe obyyeHune. NicTtopus
Pa3BUTUSA HENPOHHBIX CETEN,
OCHOBHble

MOHATNA N ONpefeneHus.
OpHoHanpaB/ieHHbIE
MHOIOCJ/IOHbIE CETU
nepcenTpOHHOro

Tna. Oby4yeHune Hernybokmx
ceTen

nepcenTPOHHOro TUNa u
npobnemsl

npwu
nepexoge K ranybokomy obyyeHuto.
Iny6okune CBepTOYHbIE
HelpoHHble ceTn (CNN) n nx
npuMeHeHne.PekyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
NPUMeEHEHME.

Pa3pensl 1-5.0CHOBbI MALLVNHHOIO OnkK-7
0by4eHnsa. KoMnosnumnoHHble
anropuUTMbI.
MoBepxHOCTHOE 1 rnybokoe
MalUnHHOe obyyeHune. NicTopus
Pa3BUTUSA HENPOHHbIX CETEN,
OCHOBHblE

MOHATUA N ONpeeneHus.
OpgHoHanpaB/ieHHbIE
MHOrOCJIOHbIE CETK
NepcenTpPOHHOr0

Tna. ObyyeHune Hernybokmx
ceTen

nepcenTPOHHOro TUNa u
npobnemsl

npw
nepexoe K rnybokomy obyyeHnuto.
Iny6okune CBepTOYHbIE
HepoHHble ceTn (CNN) n nx
npuMeHeHne.PekyppeHTHbIe
HelpoHHble ceTu. CeTb LSTM n ee
NpUMeHeHMe.

Kopg

NHIOVKaTOpa

OnK-7.2

OMnK-7.3

OueHoYHble cpeacTBa
ANS Tekyllen
aTTecTauum

KoHTpoJibHas
paboTa no
COOTBETCTBYIOLLNM
pa3sgenam un
TeMaM. YCTHbIN
onpoc. 3agaHuns n
0TYeThl 0
BbIMOJIHEHMSA
nabopaTopHbIX
paboT.

KoHTpoJibHas
paboTa no
COOTBETCTBYIOLLNM
pa3sgenam un
TeMaM. YCTHbIN
onpoc. 3agaHus n
0TYeThl 0
BbIMOJIHEHMNSA
nabopaTopHbIX
paboT.



Ne Pazgensl AUCUUNAUHLI (MOLYIn) Kon

n/m KoMMeTeHLun
4 Pa3zpensbl 1-5.0CHOBbI MALLVNHHOIO OlK-8
0by4eHnsa. KoMnosnumnoHHble
anropuUTMbI.

lMoBepxHOCTHOEe 1 rnybokoe
MalUnHHOe 0by4yeHune. NcTopus
Pa3BUTUSA HEMPOHHBIX CETEN,
OCHOBHble

NOHATUS N onpeaeneHns.
OpHoHanpaB/ieHHbIE
MHOIOCJ/IOHbIE CETU
nepcenTPOHHOro

Tna. Oby4yeHune Hernybokmx
ceTen

nepcenTPOHHOro TUNa u
npobnemsl

npw

nepexoge K ranybokomy obyyeHuto.
Iny6okune CBepTOYHbIE
HelpoHHble ceTn (CNN) n nx
npuMeHeHmne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
NpYMEeHeHMe.

np0MemyTOQHaﬂaTTeCTaHMH

dopMa KOHTPONA - DK3aMeH

OueHOoYHble CpeCcTBa 418 MPOMEXYTOYHON aTTecTaumm

KomnnekT Kum

20 TunoBbie OUEeHOYHble CPeaAcTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowime npouenypbl

oueHuBaHuA

20.1 TeKyLiMA KOHTPOJIb yCNEeBaeMoOCTH

Tekyllas aTTecTaumns NPOBOAUTCS B COOTBETCTBMU C [ONIOXKEHMEM O TeKyLlen aTTecTauun obyyaromxcs

Kopg
nHOnKaTopa

OnK-8.1

OueHoYHble cpeacTBa
ANS Tekyllen
aTTecTauum

KoHTpoJibHas
paboTa no
COOTBETCTBYIOLLNM
pa3sgenam un
TeMaM. YCTHbIN
onpoc. 3agaHuns n
0TYeThl 0
BbIMOJIHEHUS
nabopaTopHbIX
paboT.

no nporpaMmmam BoicLLero obpa3oBaHns BOpoHEXXCKOro rocyaapCTBEHHOMO YHBEPCUTETa. TekyLwas
aTTecTaums NpoBoAMTCS B (hopMax YCTHOrO onpoca (MHAMBUAYaSbHLIN 0Npoc, PpoHTanbHasA becena) um
MUCbMEHHbIX paboT (KOHTPOJIbHbIE, NnabopaTopHbie paboThl). MpU OLLEHMBAHUN MOTYT UCMNOJIb30BaTLCS
KOJINYECTBEHHbIE NN KaYeCTBEHHbIE LUKabl OLEHOK. TeKYLLNA KOHTPOb YCNEBAEMOCTU N0 AUCLUMINHE
OCYLLLeCTBASETCS C MOMOLLLIO CIEAYIOLNX OLLEHOYHbIX CPEACTB: YCTHbIM ONPOC Ha IEKLMOHHBIX 3aHATUAX;
KOHTpONbHasA paboTa MO TeopeTUYECKOM YaCTuK Kypca; OTHETHI O BbINOJHEHUW NabopaTopHbIX paboT.

20.1.1 NMpuMepHbIA NepeYyeHb NPUMEHAEMbIX OLLeHOYHbIX CPeAcCTB

Ne n/n|HanmeHoBaHMe

OLIEHOYHOrO CPeACTBa  [CpencTBa B poHae

lNpencTaBieHne OLEeHOYHOr 0

KpuTepumn oLeHKn




1 YCTHbIA 0NpocC Ha Bonpockl no Temam/pasgenamM MpaBWbHbIA OTBET - 3a4TEHO,

NPaKTUYeCKNX 3aHATUAX |AUCLUMIUHDI HenpaBWbHbIA UK
NPUHLMMMUANBHO HETOYHbIN OTBET
- He 3a4TeHo
2 KoHTposbHaa paboTa no |TeopeTnyeckune BoNpoCkl no Lkana oueHnBaHnA
pasgenam OUCUUNIMHBL  |TeMaMpasgenam AUCUUNAUHDI COOTBETCTBYET NPMBEAEHHON

HMXe n.20.2.3

3 JNlabopaTopHas pabota |ComepxnT 10 nabopaTopHbIX Mpn yCrnewHoM BbIMOHEHUN
3a4aHun, paboT B TeYeHMe cemecTpa
npeaycMaTpmBalowmnx pa3paboTky, [pukcmpyeTcs BOSMOXHOCTb
TEeCTUPOBaHME N 3KCyaTauuio OLLeHMBAHWA TONbKO
Mofenen n aaropuTMoB aHan3a TEeopeTnYecKomn 4yacTu
[aHHbIX C NCMOJSIb30BaHNEM AVNCLMMNIVHBI B X04€
pa3fnyHbIX METOL0B rnybokoro NPOMEXYTOYHOW aTTeCcTaLnm
obyyeHns. (3K3amMeHa), B MPOTUBHOM CJly4ae

NpoBepKa 3ajaHuns no
nabopaTopHbIM paboTam
BBIHOCWUTCS Ha dK3aMeH.

20.1.2. NpumMep 3apaHuA ANA BbINONHEHUA NnabopaTopHoU paboThl

NabopaTopHas paboTa Ne2

«HenpoceTeTeBon KNaccnuKaTop AaHHbIX C TMHENHOWN pa3aensioLllen rpaHnLen»

Lenb paboTbl: n3y4nTb BO3MOXKHOCTW MNPOCTENLINX HEMPOHHLIX CETEN AN5 KNacCUprKaLum rayCCoBCKUX
CJly4alHbIX BEKTOPOB B C/ly4ae ABYX KJ1aCCOB.

3afayn, pewwaemble Npu BbIMNOJAHEHUN paboThl:

1. I'pachuyeckoe oTobparkeHme LieNieBbiX BEKTOPOB M NOCTPOEHNE NNHENHOWN pa3aenaowen JIMHUN,

2. ObyyeHne HenpoceTeBOro KaccuukaTopa Ans pasfeneHns rayCCoBCKUX Cay4anHbiX BEKTOPOB.

3. TecTupoBaHMe KnaccmukaTopa OLLeHKa BEPOATHOCTEN OWMBOK NepBOro U BTOPOro poga METOA0M
CTaTUCTMYECKOro MMUTALMOHHOIO MOAENNPOBaHNA.

3apaHuA ONa CaMOCTOATENIbHOW pPaboThl

1. MpoBecTn 0byyeHne HEMPOCETEBOrO KacCukaTopa A1s pa3feeHns rayCCoBCKUX CyvanHbIX
BEKTOPOB, NpeACcTaB/IeHHbIXPA3JINYHbIMU KOHPUIYypaLUAMM B MHOFTOMEPHOM MPOCTPaBHCTBE.

2. OLeHUTb oWmnbKK NepBoro 1 BTOPOro poAa, ¥ NPOMIIIOCTPMPOBATL NPOLLECC X BOZHUKHOBEHNS.
3. MocTponTb rpacuk 3aBUCUMOCTM CYMMapPHON OWNBKM NepBoro 1 BTOPOro poAa OT BEINYMHbI
CMeLLeHNs LLeHTPOB K1aCcTepoB.

4. MocTponTb rpadink 3aBUCUMOCTI CyMMapHOWM oLWMNBKKN NePBOro 1 BTOPOro poaa oT obbema
obyyatoLLen BbIGOPKML.

20.2 MpoMeXxXyTouyHasa aTrecTaums

Mpome)KyToYHas aTTecTauns NPoBOAMTCA B COOTBETCTBME C [10/10)KEHNEM O NMPOBEeAEeHNU
NMPOMEXYTOYHOW aTTecTaumm npy peannsaunm obpasoBaTesibHbIX MPorpamMM Boicliero obpasosaHus BIY.
MpomMexyTo4YHasa aTTecTaums MOXeT BKJII0YaTb B ceb5 NpoBepKy TeOPeTMYEeCKUX BOMPOCOB, a Takxe, npu
HeobxoAnMOCTK (B C/lyvyae HEBbIMOJIHEHUS B TeYEHMe CeMecTpa), MPOBEPKY BbINOJIHEHNS YCTAaHOBNEHHOI O
nepeyHs nabopaTopHbIX 3a4aHNI, MO3BOJIAIOLLMX OLEHUTb YPOBEHb NOJTYYEHHbIX 3HAHWUI U/uUau
npakTuyeckoe (ne) 3apgaHue(s), nossonsoLlee (Me) OLEHUTb CTeneHb CHOPMUPOBAHHOCTUN YMEHUI 1



HaBbIKOB. 1 OLEHKN TEeOPeTUYECKNX 3HAHN UCMOJb3YEeTCS NepeyeHb KOHTPOSIbHO-U3MEPUTENbHbIX
MaTepuanoB. Kaxablh KOHTPOJIbHO-U3MEPUTENbHbLIA MaTepuas oas NpoBeAeHNs MPOMEXKYTOYHON
aTTecTauun BKAOYAET ABa BOMPOCa AN KOHTPOASA 3HAHWI, YMEHWIA U BNafEeHWUI B paMKaXx OLLEHKUN YPOBHS
ChOpPMUPOBAHHOCTY KOMMETeHUMW. [Tpy OLLeHUBAHUN UCMONb3YETCSA KONMYECTBEHHAs WKana. Kputepun
OLleHUBAHMA NpuBeaeHbl HUXKe B Tabnauue 20.2.3.

Ne

10

11
12

13

20.2.1. MpuMepHbIA NepeYyeHb BONPOCOB K dK3aMeHY

CopgeprxaHune

VicTopust pa3BUTUA HEMPOHHBIX CETEeN. BUOIOrMYeCKUIn N MCKYCCTBEHHBIN HENPOH.

Knaccudukaumnsa HEMPOHHbIX ceTen. Buabl akTUBALMOHHbLIX (hYHKL WA,

NpobneMa «UCKIIOYAIOLEE «UIN» U €€ PELLEHNE.

O)J,HOHaI'IpaBJ'IeHHbIe MHOIOCJIONHbIE CETU nepcenTpoHHOro TuMa.

OnncaHne apxnTekTypbl HEMPOHHON ceTn MLP.

AnropuT™ 06paTHOro pacnpoCcTPaHeHNs oWNOKK 1 ero MoantUKaLuu.

MpakTuyeckne npobnemsl Co3aaHns N 0byYeHNs MHOMOCIOMHbIX HEMPOHHBIX CeTEN
NepcenTpPOHHOro
TMna.

ApXUTeKTypa CBEPTOYHOW HEMPOHHOW CETU 1 ee runeprapaMeTpsl.

TexHonornmn nepeHoca obyyeHns ons CBEPTOYHOW HEMPOHHOW CETU 1 UX peanunsaums.

PeKyppeHTHble HENPOHHbIe CeTU. HelnpoHHas ceTb LSTM.

ABTO3HKOLEp U ero NpMMeHeHne As NocaoinHoro obyyeHns rnybokmx ceTen.

anIMeHEHI/Ie CBEPTOYHbIX Hel?lpOHHbIX ceTen a5 Noncka o6bEKTOB Ha I/I306pa)KeHVIﬂX.

MpuMeHeHne ceTel LSTM Oons aHa/mM3a TECTOBbLIX JaHHbIX (Ha NpUMepe aHasiM3a TOHaNbHOCTM
BbICKa3blBaHUN).

20.2.2. NMpuMep KOHTPOJIbHO-U3MEPUTENILHOIO MaTepuasa
YTBEPXXOAIO

3aBeayowmin Kagenpon TexHoorum obpaboTkm 1 3aWmThl MUHDOPMaLIUK
A.A. CupoTa
_._20_

HanpasneHune noarotoBku / cneunanbHocTb 09.04.02 NIHhopMaLMOHHbIE CUCTEMBI U TEXHOMOM NN
AncumnnnHa 61.0.09 MalwmnHHoe 0byyeHune

®opma o0by4yeHmnsa O4yHoe

Bua KOHTpoNs IK3ameH

Bug atTecTauunm lNMpomexyTo4yHas

KOHTPONbHO-1M3MepuTebHbln MaTepuan Ne 1
1. cTopnsa pa3BUTUA HEMPOHHLIX ceTel. BUONOrnyeCcKnin 1 NCKYCCTBEHHbIA HENPOH.



2.MpumeHeHne ceTein LSTM ons aHanmM3a TeCTOBbLIX AaHHbLIX (Ha NpuMepe aHanm3a
TOHaAIbHOCTK

BbICKa3bIBaHWI)

lNpenopasaTtesb A.A. CnpoTa

20.2.3 OnuMcaHue KpUTepueB U LLKaJibl OLLeHUBAHUSA KOMNETeHUu (pe3ynbTaToB 00yueHus) npu
NPOME>XYTO4YHOM aTTecTauum

Ins oueHUBaHWA pe3ynbTaToB 00y4YeHMs Ha 3K3aMeHe UCMOoMb3YITCS Clefylolne cofepxxaTebHble

nokasatesiv (hopMyanpyeTcs C y4eTOM KOHKPETHbIX TpeGOBaHI/IVI OVNCUNMANHBIL):

1.

3HaHMe TeopeTnYeCcKnx oCHOB y4ebHOro MaTepmana, OCHOBHbIX ONpeaeneHuni,
MOHATUIA N NCMOJIb3yEMON TEPMUHONOMNN;

. YMeHune npoBoanTb obocHoBaHMeE U npeactaBsieHne OCHOBHbLIX TEOPETUYECKUX U

NPaKTUYEeCKUX pe3ynbTaToB (TeopeM, afiropyuTMOB, METOAVK) C UCMO/Ib30BaHNEM
MaTEMATUYECKNX BbIKNALOK, 6/10K-CXeM, CTPYKTYPHbIX CXeM U CTaHAAPTHbIX OMUCaHUIA
K HUM;

. YMeHune CBA3bIBaTb TEOPUIO C I'IpaKTI/IKOI7I, NNNOCTPUPOBATh OTBET NMpMMepamin, B TOM

yncne, CobCTBEHHbLIMI, YMEHWNE BbISIBAATb Y aHa/IM3MPOBATb OCHOBHbIE
3aKOHOMEPHOCTW, MOJYYEHHbIE, B TOM YKCJIE, B XO4€ BbINOJHEHUS TabopaTOpPHO-
NPaKTUYeCKNX 3adaHunii;

. YMeHune 060CHOBbIBaTbL CBOY CyXaeHna n I'IpO(beCCI/IOHaJ'IbHyIO no3nuunto no

n3naraemMomy Bornpocy;

. BlafjeHne HaBblKkaMi NMPOorpaMMmMpoBaHnA N SKCNEPUMEHTNPOBAHNA C KOMMbOTEPHbLIMU

Moenammu anroputMoB 0b6paboTku nHpopmMaumm B cpene Matlab B pamkax
BbINOJHAEMbIX 1abopaTOPHbIX 3a4aHNIA;

. BJlageHne HaBblKaMi npoBeneHNA KOMMNbOTEPHOro aKCNnepnmMeHTa, TeCTUPOBaHUA

KOMMbIOTEPHBLIX MOJeNen anroputMos 06paboTkn nHdopMaLmm.

Pa3znunyHble KOMbMHaLMK nepevymnciieHHbIX nokasaTenen onpenenarT KPpUTeEpuUn oueHnBaHUA

pe3ynbTaToB

obyyeHunsa (ChopMUPOBAHHOCTN KOMMETEHLMIA) Ha FOCYAapCTBEHHOM 3K3aMeHe:

BbICOKUI (yraybaeHHbIN) ypoBeHb CHOPMUPOBAHHOCTI KOMMNETEHLNNA;

MOBbILIEHHbIA (MPOLABUHYTHIN) YPOBEHb CHOPMUPOBAHHOCTN KOMMNETEHLWI;

noporoBbin (6a30BbI) YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHLINN.

na oueHnWBaHNA pe3ynbTaToB o6yqu|/|ﬂ Ha rocygapCtBeHHOM 3K3aMeHe NCNOoNb3yeTCH 4-6annbHas
WKana: «0TJNYHO», «XOPOLIO», «YNOB/ETBOPUTENbHO», «HeYy[OBJIeTBOPUTEsibHO». [Ina oueHnBaHuA
pe3ysibTaToB 06yqu|/|ﬂ Ha 3a4eTe NCMNoJIb3yeTCd - 3a4TEHO, HE 3a4TEHO MO pe3yJibTaTaM TECTUPOBaHUA.

CoOTHOWEHNE MOKa3aTenei, KpUTepueB U LWKaNlbl OLEHWBAHUA Pe3ynbTaToB 00y4yeHuUs Ha
rOCyAapCTBEHHOM 3K3aMeHe MpefCcTaB/eHO B cnenytollen Tabauue.

Tabnuua 20.2.3. Kputepumn oueHUBAHUA KOMMETEHLMIA M LLKasa OLEHOK Ha JK3aMeHe

Kputepun OLueHNBaHNS KOMNETEHLN YpoBeHb Llikana oLeHoK

ChOPMUPOBAHHOCTM
KoMMneTeHuunin




ObyyatoLwmnca eMoHCTpUpyeT NoJHOe COOTBETCTBME
3HaHWIN, YMEHWI, HaBbIKOB MO NPUBELEHHBIM
KpuTepusm cBo6OAHO onepupyeT NOHATUAHbLIM
annapaToM 1 NpuobpeTeHHbIMY 3HAHUSAMMN, YMEHUSAMMU,
NPUMEHSET UX NPY peLleHnn NPakTUYecKnx 3agad.
YcnewHo BbINonHeHbl nabopaTopHble paboTsl B
COOTBETCTBUM C YCTAHOBJIEHHbIM NEpPeYHeEM.

OTBET Ha KOHTPOJIbHO-N3MEPUTESIbHBIA MaTepuas He
MOJIHOCTbIO COOTBETCTBYET OAHOMY 13 MEPEUYNCIIEHHbIX
BblLLE MOKa3aTenen, Ho obyyatowmincs gaet
npaBWJibHbIE OTBEThHI HA [OMOJHUTESNIbHbIE BOMPOCHI.
Mpw 3ToM 0byYaloLLNACA EMOHCTPUPYET COOTBETCTBME
3HaHW, YMEHWI, HAaBbIKOB MPUBEAEHHLIM B TabanLax
nokasaTensiM, HO [OMyCKaeT He3HAYMTENbHbIE OLNOKMY,
HETOYHOCTHU, NCMbITbIBAET 3aTPYAHEHNS NMPU PELLIEHNN
NpakTUYyeCcKnxX 3afay. YCNeLwHo BbINMOJHEHDI
nabopaTopHble paboTbl B COOTBETCTBUM C
YCTAHOBJIEHHBIM MEPEYHEM.

ObyyvaloLWmincs LeMOHCTPUPYET HernosHoe
COOTBETCTBME 3HAHWUIA, YMEHWUIA, HABLIKOB NMPVBEAEHHbIM
B Tabamuax nokasaTensam, 4OMyCKaeT 3HAYNTENbHbIE
ownbKM NPy peleHnn NpakTMYyeckmx 3amgay. MNpy sTom
OTBET Ha KOHTPOJIbHO- U3MEPUTENbHBIA MaTepuan He
COOTBETCTBYET JIt0ObIM ABYM M3 NEPEYNCIEHHbIX
nokasaTtenen, oby4aloWnnCcs 4aeT HEMOHbIE OTBETI
Ha LOMOJHNUTE/IbHbIE BONPOCHI. YCMNELHO BbIMOJHEHDI
nabopaTopHble paboTbl B COOTBETCTBUM C
YCTaHOBJ/IEHHbLIM MEpPEeYHEM.

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHLIA MaTepuan He
COOTBETCTBYET 0OLIM TPEM N3 MEPEYNCTEHHbIX
noka3satenen. ObyvaloLWwmnMnca 4EMOHCTPUPYET
OTPbIBOYHbIE, (hparMeHTapHble 3HaHWA, JoMnycKaeT

rpybble owmnbkn. He BbinosHeHbl 1abopaTopHbie paboThl

B COOTBETCTBUN C YCTAHOBJIEHHbIM NepeYvYHeM.

MOBbILLIEHHBbIN OTnn4Ho

YPOBEHb

ba30BbIll yPOBEHb Xopowo

MoporoBbI ypoBeHb  [YAOBNETBOPUTESIbHO

- HeynossieTBoOpuTENLHO






