MuHobpHayku Poccum
®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOA>KETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEPXXOAIO
3aBenyoLmin Kaghenpon
CupoTa AnekcaHp AHaToJIbeBUY
Kadenpa TexHonormnn obpaboTky 1 3awnTbl MHOPMaLLUK
25.06.2021
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

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:

AHasIN3 N CUHTE3 NH(OPMALMOHHBIX cucTem, CUCTEMBI MPUKIAAHOr0 NCKYCCTBEHHOIO UHTEJJIEKTA,
NHgopMauOHHbIe TEXHOOT MW B MEeHeL)KMeHTe

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 AHaTOJIbeBMY, A4.T.H., npodeccop

7. PekoMeHpoOBaHa:

npoTokon Ne5 oT 10.03.21

8. Y4yeOHbIN ron:

2021-2022

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

N3yyeHne coBpeMeHHbIX WH(POPMALNOHHbBIX TEXHOJIOrMIA, CBA3aHHbIX C WCMOJb30BaHWEM METOL0B
MaLUMHHOIO 0by4YeHUs, BKJl0Yas anmnapaT UCKYCCTBEHHbIX HEMPOHHbLIX CeTe N TeXHONOrumn rnybokoro
oby4yeHus, a TakXKe NX NpUMeHeHne nNpu pa3paboTke NHHOPMALMOHHBIX CUCTEM PA3NYHOrO Ha3HaYeHMS.

OCHOBHble 33341 AUCLIUMNINHBIL:

[xJobyyeHune cTy[eHTOB TEOPETUYECKNM OCHOBAM CO3AaHWs, 0By4YeHWUs u npuMeHeHus monenen u
aNropMTMOB MALUUHHOIO 00y4eHUs, HEMPOHHBIX CETEN, BKOYas MeToabl rybokoro obyyeHuns:;

|E|06yqu|/|e CTYAEHTOB OCHOBHbLIM MpUHUWMAM MPUMEHEHNA TEeXHO0rnm 06p360TKI/I I/IHCbOpMaLI,I/II/I B
COBPEMEHHbIX MH(POPMaLIMOHHbLIX CUCTEMaxX Pa3JINYHOIrO Ha3HaYeHus,

[xJoBnageHne NpakTUYECKUMI HaBbIKaMU MPUMEHEHNA CTaHAAPTHLIX WHCTPYMEHTasIbHbIX CPeCTB A
pa3paboTKkn nporpaMMHoro obecnevyeHms C UCNONb30BAHMEM METOAOB W aNrOPMTMOB MALUMHHOIO
0byyeHns n HempoceTeBbIX TeXHOO0rM 06paboTKy MHopMaLUn.



10. MecTo yyebHOM AMcCUMNAMHbI B CTPYKType OOM:
BxoauT B 610K 06a3aTeNIbHbIX AUCLMNINH Maructepckon nporpammel 61.0.

[na ycnewHoro oCBOEHNA ANCUUNANHBI HEO6X0AMMbI BXOLAHbIE 3HaHMA B 061aCTU MaTeMaTUYeCKOro
aHanM3a, Teopun MHOXEeCTB, MaTPU4YHON anrebpbl, Teopun BEPOATHOCTEN U MaTeMaTUYeCKOW
CTaTUCTUKKU, TEOPUN UHGOPMALMOHHBLIX MPOLLECCOB U CUCTEM, HABbIKM NMPOrpaMMUPOBaHUNS, NEPBUYHbIE
3HaHMA B 06nacTn TexHonornn 06paboTkm MHopMaLUK, MaLLMHHOMO 0ByYeHNs, CO34aHNA U MPUMEHEHUS
HeryboKunx HeMPOHHLIX CeTen

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUA, HaBbIKK),
COOTHECEHHble C NIaHUpPYyeMbIMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTesibHOM NPOrpaMmMbl
(KkoMneTeHUMAMM BbINYCKHUKOB) M UHOMKATOPaMM UX OOCTMIXKEHUSA:

Kof 1 Ha3BaHMe KoOMMNeTeHLMm Koz 1 Ha3BaHWe UHAMKaTopa 3HaHWUS, YMEHUS, HaBbIKK
KOMMeTeHL MK

ONK-7 CnocobeH OMK-7.1 3HaeT npuHUMnbI 3HaeT n3BecTHble B MUPOBOM

pa3pabaTbiBaTb U NPUMEHATb NOCTPOEHMA MaTeMaTUYeCKUX NnpakTVKe Noaxoabl u

MaTeMaTu4eckne MoLenn MoZenen NpoLeccoB 1 06bLeKToB pa3paboTku B

npoueccos 1 06bEKTOB Npwu npu pelleHny 3afay aHanamsa u obnacTn MalwnHHOIO

pelleHnn 3afay aHanusa u CMHTEe3a pacnpefeneHHbIX obyyeHuns,

CMHTE3a pacnpenesieHHbIX NHMOPMaLMOHHbBIX CUCTEM 1 NCTOPUIO Pa3BUTUS

NHMOPMALMOHHbBIX CUCTEM 1 CUCTEM MOALEPKKM MPUHATUA HEMPOHHbIX

CUCTEM NOAAEPXKKN MPUHATNS peLueHnia ceTen, posib U MecTo

peLleHuii; HelpoceTeBbIX TEXHOJIOM A

06paboTKy nHopMaLumn n
nCcnonb3yemble ONA CUHTE3E U
aHanM3a yKa3saHHbIX
anropntmMoB 06p6b0OTKM
nHgopmaumu
MaTeMaTuyeckme Moaenu.



Kon v Ha3BaHMe KoMMeTeHL K

ONK-7 CnocobeH
pa3pabaTbiBaTb U MPUMEHSTb
MaTeMaTuyeckme Moaenu
MpoLLeCcCcoB 1 06BEKTOB Mpu
peLeHnn 3aay aHanmnsa un
CUHTE3a pacnpeneneHHbIX
NH(OPMALMOHHBLIX CUCTEM
CUCTEM NOALEPXKKMN MPUHATNSA
peLleHui;

Kog v Ha3BaHWe nHauKaTopa
KoMneTeHunn

OMNK-7.2 YmeeT pa3pabaTtbiBaTb U
NPUMeHATb MaTeMaTU4Yeckne
MOAENIN NpoLLeccoB 1 06BbEKTOB
npu pelleHny 3afay aHanamsa u
CMHTe3a pacnpeneneHHbIx
NHMOPMaLMOHHbBIX CUCTEM 1
CUCTEM NOLLEPXKKU MPUHATUSA
peLueHuia

3HaHWA, YMEHNS, HaBbIKM

YMmeeT pa3pabaTbiBaTh U
NPUMEHSTb MaTeMaTu4eckmne
MOZLENN NpoLeccoB 1
06bEKTOB NpK peLleHnn 3adad
aHanM3a n CuHTe3a
aNropMTMOB MaLUUHHOIO
obyyeHns, aHann3nMpoBaTb
aleKBaTHOCTb U3BECTHbIX W
NCNoNb3yeMbIX ModeNen n
pe3ynbTaToB
3KCNepUMeEHTaNbHbIX
nccnepoBaHum, 06obLwaTh nx
ans

npoBeaeHns
COMOCTaBUTENLHOIO
aHanmnsa, BKJYasa n
BbINOJIHAEMbIE

cobcTBEHHbIE pa3paboTKu.

BnageTt HaBbiKaMu
NoArOTOBKM

NCXOOHBIX AaHHBbIX,
1NCNONb30BaHMA

roTOBbIX Mogenen
a/IrOpMTMOB MALUNHHOIO
obyyeHnsa Ha ocHOBe
KOMMO3ULMNOHHbIX a/IfOPUTMOB
N HEMPOHHbIX

ceTen ANa NpoBeaeHns
KOMMbIOTEPHOIr 0
3KCNepuMeHTa no

oLleHKe nX 3(PheKTUBHOCTH,
HaBblKaMy TeCTUPOBaHUA
KOMMbIOTEPHbIX MOAENeN
anropmtmoB 0bpaboTku
nHopmaumn B cpepax
Matlab,

Pyton.



Kon v Ha3BaHMe KoMMeTeHL K

ONK-7 CnocobeH
pa3pabaTbiBaTb U MPUMEHSTb
MaTeMaTuyeckme Moaenu
MpoLLeCcCcoB 1 06BEKTOB Mpu
peLeHnn 3aay aHanmnsa un
CUHTE3a pacnpeneneHHbIX
NH(OPMALMOHHBLIX CUCTEM
CUCTEM NOALEPXKKMN MPUHATNSA
peLleHui;

Kog v Ha3BaHWe nHauKaTopa
KoMneTeHunn

OMK-7.3 NmeeT HaBbIKK
NOCTPOEHMA MaTeMaTUYECKN
mMoaenen ans peanusaummu

yCnewHoro yHKUMOHMPOBAHMS

pacnpeneneHHbIx
NH(OPMALMOHHBIX CUCTEM 1
CUCTEM NOALEPXKKN MPUHATUS
peLueHuia

3HaHWA, YMEHNS, HaBbIKM

BnazeT HaBblkaMm
NOArOTOBKM

NCXOAHbIX JaHHbIX,
NoCTpoeHms

mMoaenen anropuTMoB
MaLUUHHOro 0byyeHunsa ¢
NCNONb30BaHNEM
KOMO3MNLNOHHBIX a/lrOpUTMOB,
HENPOHHbIX

ceTen Ana npoBeneHns
KOMMbIOTEPHOIr O
3KCnepuMeHTa no

oLleHKe 3(PPeKTUBHOCTH
aJrOPUTMOB aHa/M3a AaHHbIX,
HaBblKaMy TeCTUPOBaHUA
KOMMbIOTEPHbLIX MOAENEN
anropmtmoB 06paboTku
nHopmaumn B cpepax
Matlab,

Pyton.



Kon v Ha3BaHMe KoMMeTeHL K

OlNK-8 CnocobeH ocyLLecTBAATb
3hheKTBHOE yrnpaBsieHne
pa3paboTKoW NPOrpaMMHbIX
CPeACTB 1 NPOEKTOB.

Kog v Ha3BaHWe nHauKaTopa
KoMneTeHunn

OrlK-8.1 3HaeT meToLOsI0r N
3(hheKTMBHOrr 0 yrnpasJieHUs
pa3paboTKon NPOrpaMMHbIX
CpPencTB U NPOEKTOB

12. 06beM AuCUMNAUHBI B 3a4eTHbIX eAuHUuLax/yac:

5/180

3HaHWA, YMEHNS, HaBbIKM

3HaeT 6a30Bble NOHATUS 1
napagurMbl METOL00M N
MalLUMHHOro 0byyeHuns,
OCHOBbI

COBPEMEHHbIX

CPeAacCTB 1 TEXHONIOMUN
0bpaboTkun

NHhopMaumm; 6asosble
METOAbI 1

anroputMbl 06paboTku
NH(OPMaLMKM B paMKax
HepoCeTeBOro NOAX0Aa;
0CO0H6EHHOCTN NPUMEHEHNA
TexHoaormm rnybokoro
obyyeHuns.

YMeeT NpoBOANTb CUHTE3 U
aHann3 anaropuTMOB U
NporpaMMmbIX CPeacTB
0bpaboTky nHopMauun ons
peLleHNs KOHKPETHbIX
NPakKTUYeCKnx 3adayd, B TOM
yucne ¢

NCNONb30BaHNEM TEXHOJIOM NN
rnybokoro obyyeHus;
hopMupoBaTb pekoMeHaaLnn
no

NPVHLMMNAM NOCTPOEHMNSA U
napameTpaM airopuTMoB
0bpaboTky nHopmauun B
KOHKPETHON NpeaMeTHON
obnacTu.

BrageeT npakTnyecknmu
HaBblKaMu pa3paboTku n
NPUMEHEHNS CPELCTB U
TexHonorum obpaboTku
nHgopmaumm c
NCNONb30BaHNEM
KOMMO3MLMOHHbIX aIrOPUTMOB
MalUMHHOro 0byyeHuns n
rNy6OKNX NCKYCCTBEHHbIX
HENPOHHbIX CeTeNn.



dopMa NPOMEXYTOYHON aTTeCTaLUM:

3ay4eT C oLeHKOoN,KoHTpoNbHas paboTa

13. TpypoeMKOCTb N0 Bupam y4yedbHou paboTbl

Bug y4ebHon paboThl

AyounTOpHbIE 3aHATMA
JIEKLMOHHbIEe 3aHATMA
[pakTn4eckne 3aHATUSA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMexyTo4YHasa aTTecTauuns
Yacbl Ha KOHTPOJIb

Bcero

13.1. Copep>xaHue AUCLMUNINHDBI

n/n  HaumeHoBaHWe pasgena
ANCUMNINHBI

1 OCHOBbI MaLWNHHOMO
obyyeHus.
KOMNO3MLUMOHHbIE
anropuTMbl.
MoBepPXHOCTHOE U
rnybokoe MallnHHoe
obyyeHne.

CemecTp 2 Bcero
50 50
16 16
0
34 34
130 130
0
0 0
0
180 180

CopepxxaHue pa3gena
OUCLUUMINHBI

Jlekuuu no paspeny

1.0630p M3BECTHbLIX METOIOB
NoAX040B MalUMHHOIo 0by4YeHus.
2.KOMMNO3NLMNOHHbIE aJITOPUTMBI.
JlabopaTopHbie paboThbl no
paspeny

1.Bo3MoxxHOCTM cpenbl Matlab ans
CO34aHNSA KOMMO3MLNOHHbBIX
a/IrOPMTMOB MalUMHHOIO 0by4yeHuns
N HEPOHHbIX ceTen.

2.Co3paHune n nccnepgoBaHmne
anropuTos Knacca "CnyyYanHoin
nec" B 3aBUCUMOCTN OT
NCMONb3yEMbIX FMMeprnapamMeTpoB.
3. Co3gaHue u nccnegoBaHne
anroputoB  knacca "Adaboost" B
3aBMCMMOCTY OT UCMOJIb3yEMbIX
rmnepnapaMeTpos.

Peanunsauns pasgena
ONCUUNJINHBI C MOMOLLIbIO
OHMalH-Kypca, DYMK

Co34aH 3/1eKTPOHHbIN
OHMaWH - KYpC, pa3MeLLeHbI
MaTepuasbl K TIeKLUAM.
Pa3melueHbl
NHOUBUAYaNbHbIE 3alaHuNs
LN15 BbINOJIHEHNS
nabopaTopHbIX paboT.



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Victopusa pa3sutunsd
HEMPOHHbLIX CETEN,
OCHOBHbIE MOHATUSA 1
onpegeneHus.

OfHOHanpaBneHHble
MHOFOCJ/IOHbIE CETU
nepcenTpoHHOro Tuna.
ObyuyeHune Hernybokmnx
ceTel NepcenTpPoHHOro
Tuna n npobaemsl Npu
nepexofe K rnybokomy
obyyeHmto.

ConepXXaHue pasgena
OVNCLMMANHBI

Jlekumsa no paspeny
3.0CHOBHble NOHATUA U
onpeneneHns Teopum HEMPOHHbIX
ceTel. ba3oBble apXMTEKTYpSI
HEMPOHHbIX MHOIOCJIONHbIX CETEN.
4.0c06eHHOCTM apXUTEKTYPbI
rnyboKNX HEMPOHHbIX CETEN.
JlabopaTopHble paboThl No
paspeny

4.Bo3MOXXHOCTM cpeabl Matlab gns
C03[aHNA HEMPOHHbIX CeTel
Pa3JINYHOM apXUTEKTYPbI.
5.Bo3moxHoCTK cpefnbl Keras ong
CO3[aHUSA HENPOHHbIX ceTel
pPa3JINYHOM apXUTEKTYPbI.

Jlekuuwm no pasgeny
5.MHOroCNOMHbIN NEPCENTPOH,
CTPYKTYpHas CXeMa, BXOAHbIE 1
BbIXOZHble BO34ENCTBMA.
6.Anroputm obpaTHOro
pacnpocTpaHeHus ownbku n ero
Moanprkaunm.OCHOBHbIE
Harnpas/ieHns pa3BUTuns
TexHonormmn obyyeHmsa npm
nepexone K rnybokuM HENPOHHLIM
ceTam.

JlabopaTopHbie paboTbl no
paspeny

6.06y4eHne n TeCcTupoBaHne
MHOFOCJIOMHbIX ceTew
nepcenTpPoOHHOro Tuna. AHanu3
BO3MOXHOCTEN UX MPUMEHEHUS Ha
CTaHApaTHbIX Habopax AaHHbIX
(MNIST n gp.).

7.BO3MOXXHOCTY MNOC/I0NHOIO
oby4yeHunsa n cospaHne HempoHHON
CeTn Ha OCHOBE CTeKa
aBTO3HKOAEPOB.

Peanunsauns pasgena
AVNCLMMANHBI C MOMOLLbIO
OHNalnH-Kypca, DYMK

Co34aH 3/IeKTPOHHbIN
OHMAlH - KYPC, pa3MeLLeHbI
MaTepuasbl K 1eKLMaM.
PasmelleHbl
WHAMBUAYaAJIbHbIE 3a4aHNS
[N51 BbINOJIHEHUS
nabopaTopHbIX paboT.

Co3LaH 3/IeKTPOHHbIN
OHJIAH - KYPC, pa3MeLLeHbI
MaTepuasbl K NeKLNaM.
Pa3meLleHbl
NHOUBMAYaNbHbIE 3aaHNS
A5 BbINOJIHEHNS
nabopaTopHbIX paboT.



n/n

5

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Inybokne CBePTOYHbIE
HenpoHHble ceTn (CNN) u
NX MPUMEHeHNe.

PeKyppeHTHble HENPOHHbIE
cetn. Cetb LSTM 1 ee
NpPUMEeHeHMe.

ConepXXaHue pasgena
OVNCLMMANHBI

Jlekuuu no paspeny

7.TunoBas apxuTekTypa
CBEPTOYHOW HENPOHHOW CeTH, ee
obyyeHne u NnpuMeHeHne ans
peLleHns NpuKaagHbIX 3a4a.
JlabopaTopHble paboTbl No
paspeny

8.00y4eHne rnyboKnx HEMPOHHbIX
ceTen AN peweHns 3agaym
KNnaccngpmkaumm NCXo4Horo
1n306paxeHns C MOMOLLLbIO
rnyboKon CBePTOYHON HEVMPOHHOM
ceTn.

9.06y4eHne rnyboknx HEMPOHHbIX
CceTen AN peleHns 3agaym
obHapy>xeHnst 06 bEKTOB Ha
NCX0AHOM M306parkeHnm ¢
NMOMOLLbO rNyH6OKON CBEPTOYHOW
HENPOHHON ceTu.

Jlekunsa no pasgeny
8.TunoBasa apxmTekTypa
HEeNpoHHOM ceTn LSTM, ee
obyyeHmne. npumMeHeHne ans
peLleHnst NpUKNaaHbIX 3a4a4
JlabopaTopHbie paboTbl no
paspeny

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

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

No
n/n

HanmeHoBaHuMe
TeMbl (pa3gena)

OCHOBbI MalUUHHOTO 4
obyyeHns.
KoMno3numnoHHbIe
aNiIrOPUTMbI.
MoBEPXHOCTHOE 1
rnybokoe

MallLWHHOe

obyuyeHne.

JIeKyoHHble
3aHATUSA

Peanunsauns pasgena
AVNCLMMANHBI C MOMOLLbIO
OHNalnH-Kypca, DYMK

Co34aH 3/IeKTPOHHbIN
OHMAlH - KYPC, pa3MeLLeHbI
MaTepuasbl K 1eKLMaM.
PasmelleHbl
WHAMBUAYaAJIbHbIE 3a4aHNS
[N51 BbINOJIHEHUS
nabopaTopHbIX paboT.

Co3LaH 3/IeKTPOHHbIN
OHJIAH - KYPC, pa3MeLLeHbI
MaTepuasbl K NeKLNaM.
Pa3meLleHbl
NHOUBMAYaNbHbIE 3aaHNS
A5 BbINOJIHEHNS
nabopaTopHbIX paboT.

MpakTudeckmne JlabopaTopHble CamocTosiTenbHas Bcero
3aHATMA 3aHATMA paboTa
6 30 40



No HavnmeHoBaHVe JlekumnoHHble  lMpakTuyeckme JlabopaTopHble CamocTosTeNbHas
n/m TeMbl (pasgena) 3aHATUSA 3aHATMA 3aHATMA paboTa

2 VicTopusa pa3sntusa 4 6 20
HEWPOHHbIX CeTen,
OCHOBbIE MOHATNA 1
onpeaeneHns.

3 OpHoHanpaBneHHble 4 6 20
MHOFOCJIONHbIE
ceTu
NepcenTPOHHOro
Tuna. ObyyeHne
Hernybokmnx ceTen
nepcenTpPoHHOro
Thna u Nnpobaemsl
npv nepexopne K
rnybokomy
obyyeHuto.

4 I nybokne 2 8 30
CBEpPTOYHbIE
HelpOHHbIe CETU
(CNN) 1 nx
NpYMEHEHNe.

5 PekyppeHTHble 2 8 30
HeNpPOHHbIE CETN.
CeTb LSTM 1 ee
npumMeHeHwue.

16 0 34 130

14. MeToaunyeckue yKasaHus gnsa oby4aloLmUXcs NO OCBOEHUIO OUCLUMNIINHDI

1. [%]Mpu u3ydeHnn ancumnanHLl peKOMeHAYeTCa UCNO/b30BaTh CeayloLne cpefCTBas
PEKOMEHAYEMYIO OCHOBHYIO U [OJIHUTESIbHYIO INTEPATYPY;

[x|meTommyeckune ykasaHus n nocobus;

[x|koHTpONbHbLIE 3a4aHNA ANA 3aKPENIEHNA TEOPETUYECKOr0 MaTepnana;

[x[pnekTpoHHbIE BEpCcUM YY4EBHUKOB 11 METOLMYECKIX YKa3aHWU 415 BbINOSHEHNS NabopaTopHO -
NpaKTU4Yeckux paboT (Mpu HeobXxoANMOCTM MaTePMasbl PACCHINAKTCA MO 3NEKTPOHHON NOYTE).

Bcero

30

30

40

40

180

2. [nsi MaKCMaibHOIro YCBOEHUS AWCLMNAUHBI PEKOMEHAYETCS NpoBeAeHe NMCbMEHHOr0 onpoca
(TecTMpoBaHMe, pelleHne 3aday) CTYJEeHTOB MO MaTepuanaM NIeKUMin 1 npakTuyecknx pabor.
Moabopka BOMPOCOB A1 TECTUPOBAHUS OCYLLECTBASETCS HAa OCHOBE U3YYEHHOr0 TEOPETUYECKOr 0
MaTepuana. Takol Noaxo[ NMo3BOJIIeT MOBbICMTb MOTUBALMIO CTYAEHTOB MPU KOHCMEKTUPOBAHUN

JIEKUMOHHOI0 MaTepunana.

3. Mpwu npoBeaeHnn NabopaTopHbIX 3aHATUIN 0becneynBaeTCs MakCMMalibHasi CTEMNeHb COOTBETCTBMUS

C

MaTepnaJioM NEKLUMNOHHbIX 3aHATUI U OCYLUECTBNIAETCA 3KCNEPUMEHTAJIbHad NPOBEPKa METOOB,



aJlropnuTMoB 1”1 TEXHOJIOT NI 06p360TKI/I I/IH(*)OpMaLI,I/II/I, n3naraemblX B paMKax Nekuunin.

4. Tlpy nepexofe Ha ANCTaHUMOHHBIN peXxuM obyyYeHnsa 05 CO34aHNA 3JIEKTPOHHbBIX KYyPCOB, YTEeHNS
NEKUMIN OH-NalH 1 npoBeaeHna N1abopaTopHO- NMPaKTUYECKMX 3aHATUI MCNOJIb3YeTCs
NHOPMaLMOHHbIE pecypcbl OBpa3oBaTebHOro NopTana "INeKTPOHHLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asnpytoLLerocs Ha CMCTeMe AUCTaHLUOHHOrO 06yyeHus Moodle, pa3BepHyToM
B YHUBepcuTeTe.

5. Mpwn MCNoNb30BaHUN AUCTAHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOIOMUIA U INEKTPOHHOIO

0by4yeHmnsobyyatoLmecs fOSKHbI BbIMOJIHATL BCE YKa3aHWUa npenojaBaTeneil, BOBPEMS NMOAKI0YATHLCS
K OHJIalH - 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3afaHUAM A1 CAMOCTOSTE/IbHOW PaboThl.

15. MepeyeHb OCHOBHOM U A,OMOJIHUTENILHON NUTEpPaTypbl, PECYPCOB MHTEPHET, Heo6XxoAUMbIX
AN OCBOEHUS AUCLUNIINHDI

Ne McToYHUK
n/n
1 CupoTa, AnekcaHzp AHaToJibeBMY. MeTobl M anropuTMbl aHanu3a AaHHbIX U UX

mMofenupoBaHue B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-MeTepbypr : BXB-
MeTtepbypr, 2016 .— 381 c. : un. — bubnwnorp.: c. 371-374 .— Mpenm. ykas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

2 MuTpodaHoBa, EneHa KOpbeBHa. HepoceTeBble TEXHONOrMM 00paboTKM UHMOPMaTUKMN.
MeTonbl 1 TexHoNorum rnybokoro obyyeHus : yuebHoe nocobue / E. KO. MuTpodaHoBa, A. A.
CupoTa, M. A. iptoyeHKo .— BopoHex : U3gaTenbckuin gom Bry, 2019 .— 197 c¢. — Tupax 50.
12,3 n.n. — ISBN 978-5-9273-2888-8.

3 AxbseBa, [.9. OCHOBbI TEOPUMN HENPOHHLIX ceTen / I.3. fxbsaeBa. - 2-e u3g., ucnp. - Mockea :
HaumoHanbHbIn OTKPbITHIN YHUBEpcUTET «MHTYWUT», 2016. - 200 c. : na. - (OCHOBbI
NHDOPMALMOHHbBIX TEXHOMOMMIA). - Pexxum gocTyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=429110 . - ISBN 978-5-94774-818-5. - TekcT :
3N1EKTPOHHbINA.

6) nononHuTeNbHas AnTepaTypa:

No NcTo4HUK
n/n
1 ApywkmnHa H.I'. OCHOBbI TEOPUW HEYETKUX N TMOBPUAHLIX CMCTEM : y4eb. nocobue / H.T.

ApywKnHa. - M.: ®uHaHCbl 1 cTaTucTnka, 2004. - 320 c.

2 MpakTuKyM no Kypcy " HenpoceTeBble TexHONOrnm 0bpaboTkm nHhopMaunn" [INeKTPOHHBLIN
pecypc] : yuebHo-meToan4eckoe nocobre ana By30B : [O15 MarucTpoB hak. KOMMAbIOTEP. HayK
AHeB. opMbl 06y4eHns; ana HanpasneHns 09.04.02 - iHdopM. cucTeMbl M TeXHONOruu. /
BopoHeX. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MutpodaHoBa , M.A. Ipto4eHKO .— DJIEKTPOH.
TeKCToBble AaH. — BopoHex : i3paTenbcko-nonurpapuyeckuin LeHTp BopoHexckoro
roCydapCTBEHHOro yHuBepcuTeTa, 2013



Ne NCcToYHUK
n/n

3 AHTOHWO, . BubnunoTteka Keras - HCTpyMeHT rnybokoro obyyeHns. Peanmsauns HEMPOHHbLIX
ceTen ¢ nomoubto 6ubanotek Theano n TensorFlow / . AHToHWMO, M. CyaXnT ; nepesos C
aHrannckoro A. A. CnvHKUH. — Mocksa : OMK lMpecc, 2018. — 294 ¢. — ISBN
978-5-97060-573-8. — TeKCT : 3NeKTPOHHBIN // JlaHb : 31eKTPOHHO-bnbnnoTevyHasa cnctema. —
URL: https://e.lanbook.com/book/111438

B) MHHOPMALMOHHbIE 3NEKTPOHHO-00pa30BaTeNbHbIE PECYPChI:
Ne n/m NICTOYHUK
1 McToYHUK

2 SNIEKTPOHHBIV KaTasaor Hay4yHou 6ubanoTeku BopoOHEXCKOro rocy1apCTBEHHOMO
yHuBepcuTeTa. - (http // www.lib.vsu.ruy/).

3 Obpa3oBaTesibHbIV NopTaa «INEKTPOHHbIA yHUBepcuTeT BIY».- (https://edu.vsu.ruy/)

4 «YHuBepcuTeTckan bubnnorteka online» - KoHTpakT Ne 3010-07/33-19 o7 11.11.20109.
«KoHcynbTaHT cTyneHTa» - KoHTpakT Ne 3010-07/34-19 ot 11.11.2019.
3BC «Jlanb» - Oorosop 3010-04/05-20 oT 26.02.2020.
«PYKOHT» (TC KoHTekcTym) - Lorosop OC-208 o1 01.02.2018
3bC «HOpanT» - florosop Ne 43/8 o1 10.02.2020.

16. NMepeyeHb yuebHO-MeTOAUUECKOrO obecneyeHUs OJiI8 CAaMOCTOATEsNIbHOW paboThl

Ne NcToYHMK
n/n
1 CupoTa, AnekcaHap AHaTonbeBnY. MeTobl M aNropuTMbl aHann3a LaHHbIX U KX

mogenunposaHue B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-MNeTepbypr : BXB-
MeTtepbypr, 2016 .— 381 c. : un. — bubanorp.: c. 371-374 .— MNpeaM. ykas.: ¢. 377-381 .— ISBN
978-5-9775-3778-0.

2 MpakTuKyM no Kypcy " HenpoceTeBble TeXHOOM N 06paboTKn nHopMaumm" [S1eKTPOHHbIN
pecypc] : yuebHo-MeTOAMYEeCKOe nocobue ans By30B : [419 MarucTpoB hak. KOMMbIOTEP. HaykK
AHeB. hopMbl 06yyeHns; ans HanpasneHns 09.04.02 - UHDoOpM. cuCTeMbl U TEXHONOT UK. /
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.O. MutpodaHoBa , M.A. Ipt0O4EeHKO .— DJIEKTPOH.
TeKCToBble AaH. — BopoHex : i3paTenscko-nonurpauyecknin LeHTp BopoHexckoro
rocyapCTBEHHOro yHmnBepcuTeTa, 2013


http://www.lib.vsu.ru/)
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4749&TERM=%D0%A1%D0%B8%D1%80%D0%BE%D1%82%D0%B0%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus

Ne NCTOYHUK
n/n

3 MpakTuKyM no Kypcy "MoaenmpoBaHue cuctem" [IneKTPOHHbIA pecypc] : y4ebHo-MeToan4eckoe
nocobue gnd By30B : [AN19 CTyA. 4-5 KypCoB (haK. KOMMbIOTEP. HAayK OHEB. U Bevyep. PopMbl
obyyeHuns; pnsa HanpasaeHui: 230200 - MHhopmM. cnctembl, 230400 - IHGOPM. CncTeMbl 1
TexHonorum; cneymansHoctn, 230201 - MHdopM. cncTemsl n TexHonorun]. Y. 1,2 / BopoHex.
roc. yH-T ; coct.: A.A. CupoTa, E.FO0. MutpoaHoBa , M.A. Ip104EHKO .— DJIEKTPOH. TEKCTOBLIE
LaH. — BopoHex : M3gaTenbCcko-noanrpaduruyeckuin LeHTp BopoHe)XXCKoro rocyaapCcTBEHHOI0
yHuBepcuteTa, 2013

17. ObpasoBaTenbHblie TEXHONOIMU, UCNOJIb3yEeMble NMPU peannsauum y4eOHON AUCLUNINHDI,
BKJIlOYaA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
CcMellaHHoe obyyeHue):

Ons peanusaumm y4ebHoro npowuecca UCnosb3yTcs:
1. MO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching", norosop

Ne3010-16/96-18 oT 29 nekabpsa 2018r.

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYpPeHTHbIX BeCCPOYHbIX MNMUEH3NIN Ha KaXXAblIN,
KoMnoHeHTbI: Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a cyeT
npoekTa EK TEMPUS/ERAMIS).

3. NO MaTnab B pamMmkax NOANUCKN "YHMBEPCUTETCKAA JIMLEH3NS Ha MPOrpaMMHbIA KOMMNAEKC ANs
SBM.

- MathWorks, Headcount - 25 ": nuueH3unsa go 31.01.2022, cy6nnueH3noHHbIn KoHTpakT 3010-07/01-19
ot 09.01.19.

4. Mpwn NpoBeAEHUN 3aHATUA B ANCTAHLNOHHOM pexmmMe 00y4eHns NCnoJib3yoTCAa TEXHUYECKME 1
NHOoPMaLMOHHbIE pecypcbl Obpa3oBaTeNbHOro nopTana "dNeKTPOHHbLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asnpytoLierocs Ha cMcteme AUCTaHLUUOHHOro 0byyeHus Moodle, pa3BepHyToM
B YHUBEpCUTETE.

18. MaTepuanbHo-TexHU4eckoe obecneyeHne AUCLUNIIUHDI:

1. MynbTuMmeauninHasa nekunoHHaa ayautopusa (kopn.la, aya. Ne 297, 290), MNK-Intel-G3420, paboyee
MeCTO npenogaBaTesif: MPOeKTop, BUAEOKOMMYTaTop, Creuunanm3nposaHHas mebenb: AOCKa
menosas 1 wT., cTonbl 31 WT., CTyAbs 64 WT.; BbIXOA B IHTEPHET, AOCTYN K (hoHAaM y4ebHo-
METOANYECKON [OKYMEHTAUUN U 3IEKTPOHHBIM U34aHUAM.

2. KomnbtoTepHbIn knacc (oauH u3 Nel-4 kopn. 1la, aya. Ne 382-385),MK-Intel-i3 16 wT.,
cneunann3npoBaHHaa Mebesb: AoCKa MapkepHas 1 wT., cTobl 16 WT., CTyAbs 33 WT.; LOCTYN K
oHAaM y4ebHO-MEeTOANYECKON OKYMEHTALMUN N 3NEKTPOHHLIM U3AaHNAM, LOCTYN K 3/1€KTPOHHbIM
6ubnoTeYHbIM CMCTEMAM, BbiXx0A B IHTepHeT.

19. OueHo4YHble CPpeAcTBa AN NPoBefeHUs TeKyLLel U NPOMeXYTOYHOW aTTecTalun

MopsLOK OLEHKN 0CBOEHMS 0byyvatoLLmMMincs y4ebHoro MmaTepumana onpeaensieTcs CoaepXxaHnem
cnepyloLWwmx pa3aenos ANCUUMNNHGI:



Pazgensbl AUCUUNANHLI (MOLYIN)

Pa3zpgenbl 1-5.0cHOBbI MALLNUHHOMO
obyyeHmnsa. KoMmnosnumnoHHble
ANrOPUTMBI.
MoBepxHOCTHOe 1 rnybokoe
MallnMHHOe 0by4yeHune. UcTopus
Pa3BUTUA HENPOHHbIX CETEN,
OCHOBHble
NMOHATUS 1 oNpeneneHmns.
OpHoHanpaBneHHble
MHOIOCJIONHbIE CETU NMEPCENTPOHHOr0
Tuna. Oby4yeHne Hernybokux ceTen
nepcenTPOHHOro TuUMna 1 Npobaemsl
npu
nepexopne K raybokomy obyveHuto.
nybokne CBEPTOYHbIE
HenpoHHble ceTn (CNN) n nx
npumMeHeHne.PekyppeHTHbIe
HelpoHHble ceTn. CeTb LSTM u ee
npPUMeHeHNe.

Pa3spoenbl 1-5.0CHOBbI MaLUMHHOIO
0byyeHns. KoMNo3numnoHHbIe
anropuTMsl.
MoBepxHOCTHOE U rnybokoe
MalunHHoe oby4yeHune. NcTopua
pPa3BUTUA HENPOHHBIX CETEN,
OCHOBHblE
NMOHATUSA 1 onpeaeneHmns
OnHoHarpasJieHHble
MHOrOCJIOMHbIE CETW NEPCEenTPOHHOI0
Tuna. ObyyeHme Hernybokux ceten
nepcenTPOHHOro Tuna u npobnemsbl
npwv
nepexoae K rnybokomy oby4yeHuto.
nybokune CBepTOYHbIE
HepoHHble ceTn (CNN) 1 nx
npvMeHeHne.PeKyppeHTHble
HenpoHHble ceTn. CeTb LSTM 1 ee
npYMeHeHue.

Kon
KOMMNeTeHLnmn

OonkK-7

OMK-7

Kopg
nHOnKaTopa

OnkK-7.1

OlK-7.2

OueHoYHble
cpeacTsa ons

TeKyLlen aTTecTauum

KoHTponbHas
paboTa no
COOTBETCTBYOLLMM
pasgenam u
TeMaM. YCTHbIN
onpoc. 3agaHnsa un
0TYeThbl 0
BbIMOJIHEH NS
nabopaTopHbIX
paboT.

KoHTposibHas
paboTta no
COOTBETCTBYIOLLMM
pa3genam u
TeMaM. YCTHbIN
onpoc. 3afaHnsa un
0TYeThbl 0
BbIMNOJIHEH NS
nabopaTopHbIX
pabor.



Ne Pazgensbl AUCUUNANHLI (MOLYIN) Kon

n/n KoMMeTeHLun
3 Pa3zpensl 1-5.0CHOBbI MALLWUHHOIO OnkK-7
0byyeHmnsa. KoMnosnLmnoHHble
aNrOpUTMBI.

MoBepxHOCTHOEe 1 rnybokoe
MallnHHOe 0byyeHune. NcTopus
Pa3BUTUA HENPOHHbLIX CETEN,
OCHOBHbIE

NMOHATUSA N ONpeaeneHuns.
OpHoHanpaB/ieHHbIE
MHOFOCJIONHbIE CETU NEepCcenTPOHHOro
Tuna. Oby4yeHme Hernybokux ceten
nepcenTPOHHOro Tuna n npobnemsbl
npu

nepexopne K rnybokomy obyyeHuto.
I nybokne CBEPTOYHbIE

HenpoHHble ceTn (CNN) 1 nx
npumMeHeHne.PekyppeHTHbIe
HelpoHHble ceTn. CeTb LSTM u ee
npumMeHeHue.

4 Pa3zpgenbl 1-5.0cHOBbI MALLNUHHOMO OlK-8
0byyeHna. KOMNO3nLNOHHbIE
anropuTMbl.

MoBepxHOCTHOe 1 rnybokoe
MalnHHoe oby4yeHne. NcTopusa
Pa3BUTUA HEMPOHHbIX CETEN,
OCHOBHble

NMOHATUSA 1N oNpeaeeHuns.
OpHoHanpaB/ieHHbIE
MHOIOCJIONHbIE CeTW NepCcenTPOHHOr0
Tna. Oby4yeHne Hernybokmx ceTen
nepcenTPOHHOro Tuna n npobnemsl
npw

nepexone K rnybokomy obyveHuto.
nybokune CBepTOYHbIE

HenpoHHble ceTn (CNN) n nx
npuMeHeHne.PeKyppeHTHbIe
HenpoHHble ceTn. CeTb LSTM u ee
npYMeHeHue.

Mpome)XyTo4YHas aTTecTaums
dopmMa KOHTPONS - 3a4€eT C oLeHKon, KoHTpobHas paboTa
OueHOoYHble CpeacTBa A1 NPOMEXYTOYHON aTTecTaumm

KomnnekT Kum

Kopg
nHOnKaTopa

OnK-7.3

OnkK-8.1

OueHoYHble
cpeacTsa ons

TeKyLlen aTTecTauum

KoHTpoibHasg
paboTa no
COOTBETCTBYOLLMM
pasgenam u
TeMaM. YCTHbIN
onpoc. 3agaHns n
0TYeThl 0
BbIMOJIHEHUS
nabopaTopHbIX
paboT.

KoHTponbHas
paboTa no
COOTBETCTBYOLLMM
pasgenam u
TeMaM. YCTHbIN
onpoc. 3afaHns un
0TYeThbl 0
BbIMOJIHEH NS
nabopaTopHbIX
paboT.



20 Tunosble OLEHOYHbIe cpenctea M MeToguideckue MatTepuanbl, onpeaensoliue npouenypbl

OLeéHUBaHuA

20.1 TeKyLiMi KOHTPOJIb yCNeBaeMoOCTH

Tekylwas aTTecTauns NPOBOANTCS B COOTBETCTBUM C [0NI0OXKEHNEM O TeKyLLen aTTecTauny obydatowmxcs
no nNporpamMmam BbicLLero obpa3zoBaHns BopoHEXXCKOro rocyiapCTBEHHOMO yHUBepcuTeTa. TekyLlas
aTTecTaumns NpoBOAMTCA B (hopMax YCTHOro onpoca (MHAMBMAYaNbHbIA 0NPoC, poHTanbHas becena) n
MUCbMEHHbIX paboT (KOHTPObHbIE, abopaTopHbie paboThl). MNpu OLEeHMBaHUM MOTYT UCMOJIb30BaTbLCS
KONINYECTBEHHbIE NN KaYeCTBEHHbIE LIKabl OLLEHOK. TeKYLLMIA KOHTPOJIb YCNEeBaeMoCTH Mo AUCUUNINHE
OCYLLEeCTBASETCS C MOMOLLbIO CNeAYIOLLMNX OLEHOYHbIX CPeACTB: YCTHbIN OMPOC Ha NEKLUMUOHHBIX 3aHATUAX;
KOHTPONbHasA paboTa Mo TEOPETUYECKOWN YaCTN KypCa; OTHEThI O BbINOAHEHUM nabopaTopHbIX paboT.

20.1.1 NMpuMepHbIA NepeyeHb NPUMEHAEMbIX OLLeHOYHbIX CPeacTB

Ne HauMmeHoBaHue
n/nm | oLEHO4YHOro cpeacTea

lNMpepcTaBneHne oueHOYHOro
cpepncTBa B hoHpe

KpuTepum oueHKu

1 YCTHbIN onpocC Ha
NPakTUYeCKUX 3aHATUSAX

Bonpockl no TeMamM/pa3sfenam
ONCLUUMINHBI

MpaBubHbIA OTBET - 3a4TEHO,
HenpaBWIbHbLIN NAN NPUHLMMNANBHO
HETOYHbIN OTBET - HE 3a4YTEHO

2 KoHTponbHas paboTa no
pasfenam AUCLMMINHBI

TeopeTunyeckune BOMPOChHI Mo
TeMaMm/pasgenam SUCLUMIINHI

LLIkana oueHnBaHNa COOTBETCTBYET
npvBegeHHon B pasgene 20.2.3

3 NabopaTopHas paboTa

Conepxut 10 nabopaTopHbIX
3afaHni, npegycmaTpuBatoLLne
pa3paboTKy, TECTMPOBAHUE U
3KCNyaTauuo Mogenei un
aIrOpUTMOB aHaM3a JaHHbIX C
NCMO/Ib30BaHNEM Pa3INYHbIX
APXUTEKTYP HEMPOHHLIX CceTel 1
MeTo40B 0by4YeHus.

Mpwy yCneLwHoM BbINoJHEHN paboT B
TeyeHune cemecTpa PrKCMpyeTCs
BO3MO)XHOCTb OLEHMBAHWSA TObKO
TEOpPEeTUYECKON YaCTW AUCLUMIUHBI
B XO[le MPOMEXYTOYHON aTTecTaLnm
(3a4eTa C OUEHKOW), B MPOTUBHOM
Cny4Yae NpoBepka 3afaHuns no
nabopaTopHbIiM paboTam BbIHOCMTCS
Ha 3a4eT.

20.1.2. MpuMep 3apaHuA ANA BbINONIHEHUA NnabopaTopHo# paboThl

JlabopaTopHas pabota No2

«HenpoceTeTeBon KnaccuuKaTop AaHHbIX C JIMHEWHOW pa3aensiowen rpaHuLen»

Uenb paboTbl: M3y4nTb BO3MOXHOCTU NPOCTEALLINX HEMPOHHBIX CETEN ANS KNAaCCUPUKALIMM FrayCCOBCKMX
C/lyYalHbIX BEKTOPOB B C/ly4ae ABYX KJ1aCCOoB.

3a4ayu, pelaemble Nnpu BbiNoJHEHUN PaboThi:

1. T'paduyeckoe oTobpakeHne LeneBbiX BEKTOPOB 1 MOCTPOEHMNE IMHENHON pa3faenstowen aMHum.

2. ObyyeHue HepoceTeBOro KnaccudukaTopa ANs pasfesieHns rayCCoBCKUX CyHarHbIX BEKTOPOB.

3. TecTnpoBaHuWe KnaccurkaTopa oLeHKa BEpOATHOCTEN oWwnbOoK NepBoro 1 BTOPOro poa MeToLoM
CTaTUCTMYECKOro MMUTALMOHHOIO MOAEIMPOBaHNA.

3apaHusa ona CaMOCTOATENIbHOW paboThl

1. NpoBecTu obyyeHne HEMPOCETEBOro KaacCMpukaTopa A8 pa3feNieHns rayCCoBCKMX CyYalHbIX




BEKTOPOB, NPeACTaBNEHHbIXPA3IMYHbIMI KOHUIYypaLUSaM/ B MHOrOMEPHOM MPOCTPaBHCTBE.

2. OueHUTb oWnbKIM NepBOro 1 BTOPOro poAa, v NPOUIICTPUPOBATbL MPOLLECC MX BO3SHUKHOBEHNS.

3. MocTponTb rpaumk 3aBUCUMOCTU CyMMapHOW oWNBKM NepBOro v BTOPOro pofa OT BEJINYUHDI
CMeLLEeHUs LEHTPOB KNaCTEPOB.

4, MocTponTb rpamk 3aBUCUMOCTU CYMMapHOW oWWUBKKM NepBoro n BTOPOro poda oT obbema
obyuatoLern BbI6OPKM.

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMexyTo4YHas aTTecTauMsa MPOBOAUTCA B COOTBeTCTBME C [loNOXKEHWEM O MPOBEAEHMWMU
NPOMEXXYTOYHOM aTTeCcTauumn npu peannsaumm obpasoBaTesbHbIX NPOrpamMm Bbicllero obpasosaHusa BIY.
MpomeXxyToyHas aTTecTauns MOXXET BKOYaThb B cebsi MpoBEPKY TEOPETUYECKUX BOMPOCOB, @ TaKXe, Npu
HeobXxoaMMOCTH (B C/lyYae HEBbIMOJIHEHNS B TEYEHME CEMECTPA), MPOBEPKY BbIMOJIHEHNS YCTAHOBAEHHOI O
nepeyvyHsa nabopaTopHbIX 3adaHWA, MO3BONAOWMNX OLUEHUTb YPOBEHb MOJIYYEHHbIX 3HAHWUN W/KUaK
npakTunyeckoe (ne) 3agaHune(s), nossonsllee (Me) OLEHUTL CTeneHb CHOPMUPOBAHHOCTUN YMEHU ©
HaBbIKOB. [N OLEHKN TEOPETUYECKNX 3HAHUIN UCMOJIb3YeTCs NepevyeHb KOHTPOJIbHO-U3MEPUTENbHbIX
MaTepunanoB. Kaabli KOHTPOJIbHO-U3MEPUTENbHbLIN MaTepuan AJiS NMPOBEAEHUS MPOMEXYTOYHON
aTTecTaunn BKOYAET ABa BOMPOCa A58 KOHTPOS 3HAHWUA, YMEHWUIA 1 BNaAEHUIN B paMKaXx OLLEHKWN YPOBHS
CchOopMMPOBAHHOCTU KOMMETEHLMUN. pn OLIEHUBAHWIN UCMONb3YETCS KOJIMYECTBEHHAs LWKana. Kputepumn
OLeHMBaHMA NpuBeaeHsbl Boille B Tabauue pasgena 20.2.3.

20.2.1. MpuMepHbIA NepeYeHb BONPOCOB K 3a4eTy C OL,EHKOMU

Ne BonpocCbl K MPOMEXYTOYHON aTTecTauuu (3a4eT C OLEHKON - 2 ceMecTp)

1 VicTopusa pa3BuTus HEMPOHHbLIX ceTen. BUONOrnyeckunin N NCKYCCTBEHHbIN HENPOH.

2 Knaccngpmkauns HEMPOHHbIX CeTen. Buabl ak TMBALMOHHBLIX YHKLINNA.

3 MpobnemMa «MCKAYalOLLEE <IN U €€ PEeLLEeHNe.

4 OfHOHanpaBeHHbIe MHOMOC/IONHbIE CETW NEPCENTPOHHOr0 TUMNa

5 OnuncaHne apxXuTeKTypbl HENPOHHON ceTu MLP

6 AnropuTm 06paTHOro pacnpocTpaHeHus ownbKky n ero MmognduKauun.

7 MpakTnyeckme npobaemsl Co3aaHns 1 06y4eHUss MHOTOCIONHBIX HEMPOHHbLIX CETEN NEPCENTPOHHOIO
Tuna.

8 TexHoNormm, nCnoJsiblyemble Asis 06yyeHns ranybokmx HeMpoHHbIX ceTel. ObLLas XxapaKTepucTrKa
npobnemsl.

9 ApXUTEKTYypa CBEPTOYHON HEMPOHHOWM CETU U ee runepnapameTpsbl.

10 TexHonormm nepeHoca obyy4eHns A9 CBEPTOYHON HEMPOHHOM CETW U UX peanun3auuns.

11 PeKyppeHTHble HEMPOHHbIE CceTn. HenpoHHas ceTb LSTM.

12 ABTO3HKOZEP 1 €ro NpMMeHeHne aas NocaonHoro obyyeHns rnyboknx ceTen.

13 MprMeHeHne CBEPTOYHbIX HEMPOHHbIX CETeN AN15 NoMcKa 06 bEKTOB Ha N306parkeHUsx

14 MNpumeHeHne ceTen LSTM ons aHanm3a TECTOBbIX AaHHbLIX (Ha NpuMepe aHann3a TOHaIbHOCTY
BbICKa3bIBaHW)




20.2.2. NMpuMep KOHTPOJIbHO-U3MEpPUTESIbHOIro MaTepuana
YTBEPXKIAKD
3aBeayowmin Kagenpon TexHosorum obpaboTkm 1 3aWmThl MHDOPMaLUK
A.A. CupoTa
.20

HanpasneHne noarotoBku / cneymasbHOCTb 09.04.02 MHGOPMaLMOHHbIE CUCTEMbI Y TEXHOJIOT U

Ouncunnnunna B1.0.09 MawunHHoe obyyeHune

®opma 0byyeHuns O4Hoe

Bna KOHTpoNs 3a4€T C OLIEHKOMN
Bup atTecTaumm MpoMexxyTo4yHas

KOHTpONbHO-U3MepuTesbHbIN MaTepuan Ne 1

1. icTopnsa pa3BUTUA HEMPOHHLIX ceTel. BUONOrnYeCcKnin 1 NCKYCCTBEHHbIA HENPOH.

2.MpumeHeHne ceTein LSTM ons aHann3a TeCTOBLIX AaHHbIX (Ha NpuMepe aHann3a TOHaJIbHOCTH
BbICKA3bIBaHUN)

MNpenonasaTesib A.A. CupoTa

20.2.3 OnucaHue KpUTepueB U LIKaJbl OLEHUBAaHMA KOMNeTeHuun (pe3ynbTaToB 00y4YeHus) npu
NPOMEXXYTO4YHOM aTTecTauum

[Ong oueHnBaHMA pe3ysibTaToB 06yqu|/|ﬂ Ha 3a4eTe UCMNOoJIb3YIKTCA cheayrlmne cogepxxatesjibHble
nokasatenu (hopMyanpyeTcsa C y4eTOM KOHKPETHbIX TpeboBaHW ANCLUMMINHDI):

1. 3HaHMe TeopeTUYeCKUX OCHOB y4ebHOro mMaTepuana, OCHOBHbIX OMpPenesiIeHUN, MOHATUN 1
NCNONb3YyEMON TEPMUHONOT K,

2. yMeHue nNpoBoAUTb 060CHOBaHWE U NpeacTaBAeHNE OCHOBHbIX TEOPeTUYeCKMUX N NpPakTUYeCcKnx
pe3ynbTaToB (TEOPEM, aNrOpUTMOB, METOAMK) C UCNOJb30BaHNEM MaTEMATUYECKMUX BblKNaLoK,
6710K-CXeM, CTPYKTYPHbIX CXEM U CTaHAAPTHbIX OMUCAHWUIA K HAM;

3. yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW, MANKOCTPUPOBaATL OTBET NpMMepaMu, B TOM 4uUche,
CoBCTBEHHbIMU, YMEHME BbIABJIATb U aHaNM3MPOBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOJlyYeHHbIe, B
TOM 4nCne, B XoAe BbINOJIHEHNS NabopaTOPHO-NPAKTUYECKNX 3a4aHNIA;

4. ymeHue 0b60CHOBbIBaTb CBOM CY)XAEHMUA U MPOdhecCUoHa bHYI0 NO3MLMIO N0 U3araeMoMy BOMpocy;

5. BNnageHune HaBblkaMn NPOrpPaMMMPOBAHNS N IKCMEPUMEHTUPOBAHNS C KOMMbIOTEPHLIMU MOLESAMU
anropmTmoB 06paboTKy uHpopmaunn B cpene Matlab B pamMkax BbimoaHAeMbIX n1abopaTOpHbIX
3a0aHun,

6. BJlafeHne HaBblkaMy NPOBeLEHNA KOMMbIOTEPHOIr0 3KCNepUMeHTa, TeCTUPOBAHUSA KOMMbIOTEPHbIX
mMoaenen anropntmMos 0bpaboTku nHgopmaumn.

Pa3nnyHble KOMOUHALMW NepeYncIeHHbIX NoKas3aTenen onpeaensaioT KpUTepun oLLeHNBaHUS pe3yibTaToB
0byyeHns (ChopMMPOBaAHHOCTM KOMMETEHLMIN) Ha 3a4eTe C OLLEeHKOMN:

® MOBbILLIEHHbIA (YraybaeHHbIN) ypoBeHb CHOPMUPOBAHHOCTY KOMMNETEHLWNA;
e 6a30BbIl YPOBEHb CHOPMUPOBAHHOCTU KOMMETEHLNNA;



* MOPOroBbI YPOBEHb CHOPMUPOBAHHOCTN KOMMETEHLLMNIA.

[Onsg oueHMBaHWSA pe3ynbTaTOB 06y‘-IeHVIF| Ha 3a4eTe C OLUEHKOMN NCNonb3yeTcd 4-6annbHas WKana:
«OTJZINYHO», «XOPOLLUO», «Y[0BJIETBOPUTENIbHO», «HEYOBJIETBOPUTENbHO». [IN4 OLeHMBAaHNSA pe3ynbTaToB
06y‘-|eHI/IFI Ha 3a4€eTe UCMNOoJiIb3yeTCA - 3a4TEHO, HE 3a4TEHO MO pe3yJibTaTaM TECTUPOBaAHUA.

CoOTHOLIEHNE MoKa3aTenen, KPUTEPUEB U LIKaabl OLEHUBAHWUS pe3yNbTaToB 0byyeHUa Ha 3aveTe
npencTaBfieHo B cnegytowen Tabnmue.

KpuTepum oueHMBaHMA KOMNETEeHUMIA U LUKAJsa OLLeHOK Ha 3a4eTe C OL,EeHKOM

Kputepum oueHnBaHNS KOMNEeTEHLNN YpoBeHb Llikana
CpOPMUPOBAHHOCTM | OLEHOK
KOMMNeTeHLUN

ObyyatoLWwnncs 4EMOHCTPUPYET NOHOE COOTBETCTBME 3HaHWUA, | MOBbILLEHHbIN OT/n4YHO

YMEHUI, HaBbIKOB MO MPUBELEHHBLIM KpUTEpusaM cBOBOAHO ypOBeHb

onepvpyeT NOHSATUIHbIM anmnapaToM U NpMobpeTeHHbIMK
3HAHUAMM, YMEHUSMU, MPUMEHSET UX MPY pPeLleHnn
NPaKTUYeCKMX 3aa4y. YCNeLlHOo BbINoHEHbl TabopaTopHble
paboTbl B COOTBETCTBIM C YCTAHOB/IEHHLIM MEPEYHEM,

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHLIA MaTepua He Ba30BbI ypOBEHb XopolLuo
MOJIHOCTbIO COOTBETCTBYET OAHOMY U3 MEPEYNCIIEHHBIX BbILLE
nokasaTesien, Ho 0byy4aloLMACa AaeT NpaBuibHbIE OTBETHI Ha
LOMNONIHUTE bHbIE BOMPOCHI. Mpn 3ToM 0byvatowmincs
LEMOHCTPUPYET COOTBETCTBME 3HAHWI, YMEHWIA, HAaBbIKOB
npvBefeHHbIM B Tabauuax nokasaTensam, HO fonyckaeT
He3HauUTesbHble OLNOKM, HETOYHOCTM, UCMbITHIBAET
3aTPYAHEHUS MPU peLUeHN NPaKTUYeCKUx 3agay. YCnewHo
BbIMOIHEHbI labopaTopHbie paboThl B COOTBETCTBUN C
YyCTaHOBJ/IEHHbLIM MEepPeYHEM.

ObyyatoLmnca LeMOHCTPUPYET HeMoJIHOe COOTBETCTBIE Moporosblii Yn0BNeTBOPUTENBHO
3HaHWIA, YyMEHWI, HAaBLIKOB MPUBEAEHHbIM B Tabanuax YPOBEHb
nokasaTensM, LOMyCKaeT 3Ha4yuTebHbIe OWNOKM Npu
peleHnn NpakTnYecknx 3agad. Mpyn 3ToM OTBET Ha
KOHTPOJIbHO-N3MepUTESIbHbLIN MaTepran He COOTBETCTBYET
obbIM OBYM 13 NepeynclieHHbIX nokasaTenen, obyyatowmincs
[laeT HernosHble 0TBEThl Ha AOMNOJSIHATESIbHbIE BOMPOCHI.
YcnewHo BbINo/HeHb! labopaTopHble paboThbl B COOTBETCTBUM
C YCTaHOBJIEHHbIM MEpPEeYHEM.

OTBET Ha KOHTPOJIbHO-N3MEPUTENIbHBIA MaTepuan He - HeynoBneTBOpuUTENbHO
COOTBETCTBYET /0ObIM TPEM U3 NEPEeYNCIIEHHbIX NMOKa3aTeNnen.
ObyyvatoWmncs [EMOHCTPUPYET OTPLIBOYHbIE, (PparMeHTapHbIe
3HaHUs, gonyckaeT rpybbie owmnbku. He BEINOAHEHSI
nabopaTopHble paboThl B COOTBETCTBUN C YCTAaHOBJIEHHbLIM
nepeyHeM.




