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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:

AHanu3 n cHTE3 MHPOPMaLIMOHHBIX cucTeM, IHpopMaLMOHHbBIE TEXHOJIOMMN B MEHEKMEHTE,
VIHhOpMaLMOHHbBIE TEXHOIOMUN 1 KOMMbIOTEPHbIE HAaYKU 418 UMDPOBOA 3KOHOMUKMK, MobnbHbIe
NPUNOXEHNS U KOMMNbIOTEPHbIE Urpbl, CUCTEMBI NPUKIALHOI0 NCKYCCTBEHHOMO UHTENEKTA

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUNIIUHDI:
Katdenpa TexHonoruim o6paboTky 1 3alimnTsl MHGOPMaLUN

6. CocTaBuTenu nporpamMmmsi:

CupoTa AnekcaHap AHaToJIbeBUY

7. PeKkoMeHpOBaHa:

Ne5 o1 05.03.2024
8. YueOHbI roa:

2024-2025
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Lenblo ABnseTcs n3y4eHme CoBpeEMEHHLIX I/IH(*)OpMaLI,I/IOHHbIX TEXHOJIOMNI, CBA3AHHbIX C MCMOJIb30BaHUEM
MeTo[40B MalUNHHOIO 06y‘-IeHI/I$|, BKJ1l0O4aA annapaT NCKYCCTBEHHbIX HeVIpOHHbIX ceTen n TexXHonornm
FJ'Iy60KOFO o6yqu|/m, a TakXXe UX npuMeHeHne npu pa3pa60TKe I/IHCpOpMaLI,I/IOHHbIX CNCTEM pPa3/IN4HOro
Ha3Ha4eHunq.

OCHOBHbIe 3a4a4M AUCLUNJINHBI;

obyyeHne CTyAeHTOB TEOPETUYECKMM OCHOBAM CO34aHnA, 00y4YeHUs n NpuMeHeHNs Mogenen un
arOpUTMOB MaLLUMHHOIO 06y4eHns, HEMPOHHbIX CeTeN, BK0Yasa MeTonbl rnybokoro obyyeHus;

obyyeHne CTyaeHTOB OCHOBHbLIM MPUHLMMAM NPUMEHEHNS TEXHONOM A 06paboTKM MHGOpMaL MK B
COBPEMEHHbIX MHDOPMALIMOHHbIX CUCTEMAX Pa3IMYHOr0 Ha3HaYeHns;

oB/lafeHne NPakTUH4eCKNMN HaBblKaM NMPUMEHEHUA CTaHOAPTHbLIX NHCTPYMEHTAJIbHbIX CPencTB Ans
pa3pa60TK|/| nporpamMMHOro obecrneyeHmns C UCNOb30BaHNEM METOOB U aJlr oOpuTMOB MallMHHOIoO


savchenko
Размещенное изображение


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 HawmeHoBaHVe paspena

OUCLUUNANHBI

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

CemecTp 1

72
36

36
36

36
36
144

ConepXaHue pasgena
OVNCLMNANHBI

Jlekuum no pasgeny

1.0630p U3BECTHLIX METOLO0B
noaxo[0B MallMHHOIO 0by4eHus.
2.KOMNO3MLNOHHbIE a/ITOPUTMBI.
JlabopaTopHble paboTbl N0 pasgeny
1.Bo3moxxkHOCTM cpenbl Matlab ons
CO3AaHUS KOMMO3ULIMOHHbIX
aIrOpMTMOB MalUMHHOIO 0by4yeHmns
N HEMPOHHbIX CEeTEN.

2.Co3paHune n nccnepoBaHme
anropuToB Knacca "CnyyanHoli
nec" B 3aBUCUMOCTHN OT
NCMOJIb3YEMbIX TMNePnapamMeTpoB.
3. Co3naHue n nccnepgoBaHmne
anropuTos Knacca "Adaboost" B
3aBMCMMOCTY OT UCMOJIb3YEMbIX
runepnapameTpoB.

CemecTp 2 Bcero

0 72
36
0
36

0 36
0

0 36
36

0 144

Peanunsauns pasgena
AVNCLUMMJINHBI C MOMOLLbIO
OHNanH-Kypca, 2YMK

Co3[LaH 3/1eKTPOHHbIN
OHMalH - KypC,
pa3MellleHbl MaTepuanbl K
nekymam. PasmelleHsbl
NHANBUAOYAJIbHbIE 3a4aHNS
015 BbINOJIHEHMSA
nabopaTopHbIX paboT.



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Victopusa pa3sutunsd
HEMPOHHbLIX CETEN, OCHOBHbIE
MOHATWA U oNpeaesieHus.

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

ConepXaHue pasgena
OVNCLMNINHBI

Jlekuwnsa no pasgeny

3.0CHOBHbIe NMOHATUSA 1
onpeneneHns Teopum HEMPOHHbIX
ceTel. ba3oBble apPXUTEKTYPbI
HEMPOHHbIX MHOIOCJIOMHbLIX CETEN.
4.0c06eHHOCTN apXUTEKTYPbI
rnyboKNX HEMPOHHbIX CETEeN.
JlabopaTopHble paboTbl MO
pa3geny

4.Bo3MOXXHOCTU cpefbl Matlab gns
C034aHUS HENPOHHLIX CeTel
Pa3/INYHOM apXUTEKTYPbI.
5.Bo3moxxHOCTU cpenbl Keras ong
CO3[aHUSA HENPOHHbIX ceTel
pa3/InYHOM apXUTEKTYPbI.

Jlekuunu no pasgeny
5.MHOroCnoMHbIN NEPCENTPOH,
CTPYKTYpPHas CXeMa, BXOAHbIE U
BbIXOZHble BO3AENCTBUA.
6.Anroputm obpaTHOro
pacnpocTpaHeHus owmnbkn n ero
Moanpukaumnmn.OCHOBHbIE
HanpaB/ieHns pa3BUTUS
TexHoNornm obyyeHmsa npm
nepexofne K riaybokmM HENPOHHbLIM
ceTam.

JNlabopaTopHble paboTbl MO
pasgeny

6.06y4eHne 1 TeCTUpoBaHmne
MHOFOCJ/IONHbIX CeTel
nepcenTpPoOHHOro Tuna. AHann3
BO3MOXHOCTEN UX MPUMEHEHUS Ha
CTaHApaTHbIX Habopax AaHHbIX
(MNIST n gp.).

7.BO3MOXXHOCTM NOCIONHOIO
obyyeHnsa 1 co3gaHne HeMPOHHON
CeTn Ha OCHOBE CTeKa
aBTOHKOLEPOB.

Peanunsauns pasgena
ANCLUMMJINHBI C MOMOLLbIO
OHManH-Kypca, 2YMK

Co34aH 3/1eKTPOHHbIN
OHNalH - KypC,
pa3MelLeHbl

MaTepuanbl K 1eKLMaM.
Pa3meLleHbl
NHAMBUAYAJIbHbIE 3aaHNS
N5 BbINOJIHEHMSA
nabopaTopHbIX paboT.

Co3[LaH 3/1eKTPOHHbIN
OHJalH - KYpC,
pa3MelleHbl

MaTepuasbl K IeKLNUAM.
Pa3melleHbl
NHOUBUAYaNbHbIE 3aaHUs
ANS BbINOSHEHUS
nabopaTopHbIX paboT.



n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

4 Inybokne CBePTOYHbIE
HenpoHHble ceTn (CNN) u
NX MPUMEHeHNe.

5 PeKyppeHTHbIE HENPOHHbIE
cetn. CeTb LSTM n ee
npuMeHeHMe.

6 MexaHn3M BHUMaHWS.
TpaHchopmepsl

CoaepxxaHuve pasfena
AUCLUMIVHBI

Jlekuwnm no paspeny

7.TunoBas apxuTekTypa
CBEPTOYHOM HENPOHHOW CETH, ee
oby4yeHune n npumMmeHeHne ans
peLleHns NpuKaagHbiX 3a4ad.
JlabopaTopHble paboTbl MO
pa3geny

8.06y4eHne rnyboKnx HEMPOHHbIX
ceTen ANa peweHns 3agaym
Knaccugmkaumm NCXogHoro
n306paxeHns C MOMOLLIbIO
rnyboKon cBEPTOYHON HEMPOHHOM
ceTw.

9.06y4eHne rnyboKnx HEMPOHHbIX
ceTen ANa peweHns 3agaym
obHapy>xeHnst 06beKTOB Ha
NCX04HOM M306parkeHnm ¢
nomoLLbto rnyboKon CBEPTOYHOM
HENPOHHON ceTw.

Jlekuwsa no pasgeny
8.Tunosas apxmTekTypa
HepoHHOM ceTun LSTM, ee
obyyeHune. NnpuMeHeHne ons
peleHns NpuknagHbix 3agad
JNlabopaTopHble paboTbl MO
pasgeny

10.06y4eHune cetn LTSM ons
onpeaeneHns ToHalbHOCTY
OT3bIBOB (Ha OCHOBE TEKCTa) Ha
dunbMbl ¢ nomoLblo Keras.

Jlekuwsa no pasgeny

9.TnnoBas apxuTeKTypa
TpaHchopmepa. NpumeHeHne
TpaHcgopmepos ans 0bpaboTku
n306paxeHun.

JTabopaTopHble paboTbl MO
pa3neny

10.06y4eHune TpaHchopmepa ans
06paboTkm n3obparkeHun.

13.2. Tembl (pazpensl) AUCLUNIUHBI U BUAbI 3aHATUN

Peanunsauns pasgena
ANCLUMMJINHBI C MOMOLLbIO
OHManH-Kypca, 2YMK

Co34aH 3/1eKTPOHHbIN
OHNalH - KypC,
pa3MelLeHbl

MaTepuanbl K 1eKLMaM.
Pa3meLleHbl
NHAMBUAYAJIbHbIE 3aaHNS
N5 BbINOJIHEHMSA
nabopaTopHbIX paboT.

Co3[LaH 3/1eKTPOHHbIN
OHJalH - KYpC,
pa3MelleHbl

MaTepuasbl K IeKLNUAM.
Pa3melleHbl
NHOUBUAYaNbHbIE 3aaHUs
ANS BbINOSHEHUS
nabopaTopHbIX paboT.

Co3[aH 3/1eKTPOHHbIN
OHJIalH - KypC,
pa3mMeLleHbl

MaTepuabl K TeKLNAM.
Pa3meLLeHbl
NHONBUAYaNbHbIE 3aaHUs
AN BbINOJHEHUS
nabopaTopHbIX paboT.



No HavnmeHoBaHue NekumoHHble  MpakTuyeckne JlabopaTopHble CamocTosATenbHas
n/m  TeMbl (pasgena) 3aHATMA 3aHATMA 3aHATMA paboTa

1 OcHoBbI MallKHHOrO 4 6 8
0byyeHns.
KoMMo3ununoHHble
anropuTMsl.
loBepXHOCTHOE 1
rnybokoe
MallMHHOE
obyuyeHne.

2 NcTopusa pa3sutumsa 4 4
HEWPOHHLIX CeTen,
OCHOBbIE MOHATUS 1
onpeneneHus.

3 OpHoHanpaBnieHHble 6 10 10
MHOIOCJ/I0MHbIE
cetn
NepcenTPOHHOro
Tnna. ObyyeHune
Hernybokmnx ceTen
nepcenTPOHHOMO
Tna u Nnpobaemsl
npu nepexoge K
rnybokomy
obyyeHnto.

4 I nybokne 12 10 10
CBEpPTOYHbIE
HelpPOHHbIe CETU
(CNN) 1 nx
NpYMEHEHNe.

5 PekyppeHTHble 4 2 4
HEePOHHbIE CETN.
CeTb LSTM 1 ee
npuMeHeHue.

6 MexaHun3m 6 4 4
BHMUMaHWA.
TpaHchopmepbl

36 0 36 36

14. MeToaunyeckume yKasdaHusa ansa oby4aloLwmxcs no 0CBOEHMIO OUCLUNJINHBI

Bcero

18

26

32

10

14

108

1. Mpwn U3yYyeHnn UCLUNINHBI PEKOMEHIYeTCS NCMOJIb30BaTh CleAyoLe CPeCTBa: PEKOMEHIYEMYIO
OCHOBHYI0 1 [OSIHUTENbHYO MNTEPATYPY; METOANYECKME YKa3aHNS 1 N0Ccobns; KOHTPOJIbHbIE 3aAaHUS

AN 3aKPerJIeHns TeOPeTUYECKOro MaTepuana; 31eKTPOHHbIE BEPCUM Y4eOHNKOB N METONYECKMX
yKa3saHuii ans BbINOJHEHUS N1abopaTopHO - NpakTUYecknx paboT (Npu HeobXoAMMOCTU MaTepuabl



PacCbIIaTCS MO IEKTPOHHOW NoYTE).

2. nsi MaKCMManbHOrO YCBOEHUS ANCLMUMJIMHBI PEKOMEHAYETCS NPoBeAeHNe NMCbMEHHOr0 orpoca
(TecTupoBaHuWe, pelleHne 3aay) CTYAEHTOB N0 MaTepuanam ek i 1 npakTudecknx pabot. Moabopka
BOMPOCOB AJ11 TECTUPOBAHUS OCYLLECTBASETCA Ha OCHOBE U3y4YEHHOr0 TEOPETUYECKOro MaTepuana.
Takol Noaxo[ No3BOASET MOBLICUTh MOTMBALINIO CTYEHTOB MPU KOHCMEKTUPOBAHMMN NIEKLIMOHHOMO
MaTepuana.

3. MNpwn npoBeaeHnn nabopaTopHbIX 3aHATUI 0becnevynBaeTCa MakCManbHas CTeNeHb COOTBETCTBUSA C
MaTepunanoM NEKLMOHHBLIX 3aHATUI N OCYLLECTBIAETCA IKCNEepMeHTa bHas NpoBepKa METOA0B,
anropuTMOB 1 TexHoormm 0bpaboTky nHGOpPMaLUK, n3naraeMblX B paMKax nekLuui.

4. Mpwn nepexoae Ha AUCTAHUMOHHBIA peXxum 0by4yeHuns ANa Co34aHUSA SINEKTPOHHbIX KYpCOB, YTEHUA
NEeKLMI OH-NalH 1 NpoBeaeHns N1abopaTopHO- NPaKTUYECKMX 3aHATUIA NCNONb3yeTCH MHPOPMALIMOHHbIE
pecypcbl Obpa3oBaTeNbHOr0 nopTana "INeKTPOHHbIN yHUBepcuTeT BI'Y (https:\\edu.vsu.ru),
H6a3mpytoLLerocs Ha cucTemMme AUCTaHLUMOHHOro oby4yeHns Moodle, pa3BepHyTOW B yHUBEPCUTETE.

5. |_|pl/l Ncnosib3oBaHMN ANCTaHLUWNOHHBLIX 06paSOBaTe}'IbeIX TEXHOJIOTUIA 1 3JIEKTPOHHOI O
o6y-|eH|/|$|o6y-|arou_u/|eC$1 OOJIKHbI BbIMOJIHATL BCe YKa3aHUA npenonaBaTeneM, BOBpeMA NoAKAYaTbCA K
OHJIANH - 3aHATUAM, OTBETCTBEHHO MOAXOANTb K 3aAaHUAM A1 CAaMOCTOATEIbHON pa60'rb|.

15. NepeyeHb OCHOBHOM U A,ONOJIHUTEJIbHOW NIUTEPaTypPbl, PECYypPCOB MHTEPHET, HeobXoaUMbIX
AN OCBOGHUA AUCLUNJINHDI

Ne NcToYHMK
n/n
1 CupoTa, AnekcaHap AHaToJibeBMY. MeTobl M aIrOPUTMbl aHann3a AaHHbIX 1 UX

mooenupoBaHue B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-MNeTepbypr :
BXB[MNeTepbypr, 2016 .— 381 c. : un. — bubnunorp.: c. 371-374 .— lMNpeamM. ykas.: c. 377-381 .—
ISBN 978-5-9775-3778-0

2 MuTpochaHoBa, EneHa HOpbeBHa. HenpoceTeBble TexHOoNOrnmM 06paboTkn nHpopmaTkn. MeToabl
1 TexHonorum rnybokoro oby4veHus : y4ebHoe nocobue / E. KO. MutpodaHosa, A. A. CupoTa, M.
A. [pto4eHKo .— BopoHex : M3gaTenbckuin gom BIrY, 2019 .— 197 c¢. — Tupax 50. 12,3 n.a. —
ISBN 978-5-9273-2888-8

3 fxbseBa, [.9. OCHOBbI TEOPUMN HENPOHHLIX ceTen / I.3. fxbsaeBa. - 2-e u3a., ucnp. - Mockea :
HauunoHanbHbIn OTKPbIThIN YHMBEpcuTeT «MHTYUT», 2016. - 200 c. : nn. - (OCHoBbI
NHMDOPMALMOHHbBIX TEXHOMOMNIA). - Pexxum goctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=429110 . - ISBN 978-5-94774-818-5. - TekcT :
3/1EKTPOHHbINA.

6) nononHuTeNbHas AnTepaTypa:

No NCTOYHUK
n/n
1 MpakTukyMm no Kypcy " HepoceTeBble TexHoOrnmM 06paboTkn nHopMauun" [SNeKTPOHHbIN

pecypc] : yuebHo-meTOANYECKOE Nocobue AN BY30B : [A15 MarncTpoB (hak. KOMMbOTEp. HayK
AHeB. hopMbl 00yYeHuns; ons HanpasneHus 09.04.02 - UHDOpM. cucTeMbl U TeXHOOrnu. /
BopoHeX. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTpochaHoBa , M.A. Ipto4eHKO .— DNIEKTPOH.
TeKCTOoBble faH. — BopoHeX : Mi3paTenscko-nonnrpauyecknin LeHTp BopoHexckoro
rocyapCcTBeHHOro yHusepcuTeTa, 2013, - 128c.



Ne
n/n

McToYHMK

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

ApywkuHa H.I'. OCHOBbI TEOPUM HEYETKMX U TMBpuaHbIX cucTem : yyeb. nocobue / H.I.
ApywkuHa. - M.: ®nHaHckl 1 ctaTucTrka, 2004. - 320 c.

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

Ne n/n

1

McToYHMK

DNEeKTPOHHLIN KaTasior Hay4yHon 6ubnnotekn BopoHEXCKOr0 rocy4apCTBEHHOM O
yHuBepcuTeTa. - (http // www.lib.vsu.ru/).

Ob6pa3zoBaTesNbHbIN MOPTan «INEeKTPOHHbIN YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

96C NaHb, JInueH3noHHbIN gorosop Ne3010, (c 01/03/2024 no 28.02.2025) 06/02 24 ot
13.02.2024 (c pononHuUTeNbHbIM cornawieHnem Nel oT 14.03.2024),

9BC «YHuBepcuteTckas bubnunoteka online» (KoHTpakT Ne3010 06/11 23 o1 26.12.2023 (c
26.12.2023 no 25.12.2024),

9bC «KOoHCYNbTaHT cTyaeHTa» - JInLeH3noHHbIn gorosop Ne980KC/12-2023 / 3010-06/01-24
0T 24.01.2024 ¢ 24.01.2024 no 11. 01.2025),

dnekTpoHHas 6ubnnoteka BrY, Jorosop Ne1C-208 o1 01.02.2021 ¢ 000 «LUKB «BUBKOM» 1
000 «AreHTCcTBO «KHUra-CepBMC» 0 CO34aHMM DNEKTPOHHOM brubanoTekm BIY, (¢ 01.02.2021
no 31.01.2027),

9b6C BOOK.ru, Oorosop Ne3010 15/983 23 ot 20.12.2023, (c 01.02.2024 no 31.01.2025).

16. NMepeyeHb yuebHO-MeTOAUUECKOrO obecneyeHUs 0I5 CAaMOCTOATENIbHOW paboThbl

No
n/n

1

NcToYHUK

CupoTa, AnekcaHap AHaTo/IbeBMY. MeTobl U aNrOPUTMbI @aHaNn3a OaHHbLIX U KX
mogenupoBaHue B MATLAB : [yyebHoe nocobue] / A.A. CupoTta .— CaHkT-MNeTepbypr :
BEXB[MeTepbypr, 2016 .— 381 c. : un. — bubnuorp.: c. 371-374 .— lMNpeaM. ykas.: ¢. 377-381 .—
ISBN 978-5-9775-3778-0.

MpakTuKyM no Kypcy " HenpoceTeBble TeXHOMOM MM 06paboTKn nHopMaumm" [S1eKTPOHHbIN
pecypc] : yuebHo-MeTOAMYeCKOe nocobue ans By30B : [A19 MarucTpoB hak. KOMMbIOTEP. HaykK
OHeB. hopMbl 06yyeHuna; ona HanpasneHnsa 09.04.02 - UHdOpM. CUCTEMBI U TEXHOJIOTUN. |
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.}0. MutpodaHosa , M.A. IptO4EHKO .— DJIEKTPOH.
TEKCTOBble AaH. — BopoHex : 3paTenbcko-noamrpauyecknii LeHTp BopoHexckoro
rocynapCcTBEHHOro yHuBepcuTeTa, 2013, - 128¢



Ne NCcTOoYHUK
n/n

3 MpakTuUKyM no Kypcy "MoLenmpoBaHue cuctem" [INeKTPOHHBIN pecypc] :
y4ebHo[JMeToaMYeckoe nocobre Ans By30B : [Ons CTyA. 4-5 KypcoB hak. KOMMbIOTEP. HayK
LHEB. 1 Beyep. hopMbl 06yyveHns; ana HanpasneHuin: 230200 - NUHdopM. cuctemsbl, 230400 -
NHGopM. cuctembl 1 TexHonorum; cneumanbHoctn, 230201 - MHDOPM. CUCTEMBI U TEXHONOMUNK].
Y. 1,2 / BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.0. MutpodaHosa , M.A. Ipio4eHKo .—
DNEeKTPOH. TEKCTOBbIE AaH. — BopoHex : i3gaTensCcko-noamrpadnyecknii LeHTp
BopoHe)xckoro rocygapcTBeHHoOro yHusepcuteta, 2013.-154c.

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

[ins peanuszaumm y4ebHOro npoLecca ncnosb3yTcs:

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

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6€CCPOYHbIX NLLEH3UN Ha KaXKablA, KOMMOHEHTbI:
Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a cyeT npoekTa EK
TEMPUS/ERAMIS).

3. MO MaTnab B paMKax NOAMUCKN YHUBEPCUTETCKAN NNLEH3MA Ha NPOrpaMMHbIN Komnnekc onsa IBM -
MathWorks MATLAB Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (mo 01.2025).

4.Mpn NpoBeAEHNN 3aHATUIN B AUCTAHLNOHHOM pexume 0by4eHns NCNoJib3yTCs TEXHNYECKNE 1
NHOPMaLMOHHbIE pecypcbl Obpa3oBaTebHOro NopTana "INeKTPOHHLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asupytoLierocs Ha cucteme AUCTaHLUUOHHOrO 0byyeHuns Moodle, pa3BepHyTON B
YHUBEPCUTETE, @ TakXXe Apyrune JoCTyrnHble pecypchbl ceT VIHTepHeT.

18. MaTepuanbHo-TexHU4ecKoe obecneyeHne AUCLUNIIUHDI:

394018, r. BopoHex, nnowanb YHuBepcuTeTckasd, o. 1, kopnyc la, aya. 479 1) MynbTumMeaninHas
NeKUMOoHHasa ayamTopusa: KoMnbloTep npenogasatens i5-8400-2,8MTw, MoHUTOP € KK 19",
MYJIbTUMELNINHBIA NPOEKTOP, 9KPaH, BUAEOKOMMYTATOP, MUKPO(OH, ayaAnoCcMcTeMa,
crneunann3npoBaHHan Mebenb: NO0CKM MenoBble 2 WT., CTObl 60 WwT., naeky 30 WT., CTyNba 64 WT.;
[OCTYn K hoHAaM y4ebHO-MeToANYEeCKON OOKYMEHTALNUN N 3NEKTPOHHBLIM BUBANOTEYHBIM CMCTEMAM,
BbIxoZ B MIHTepHeT.MO: OC Windows v.7, 8, 10, Habop yTuant (apxmBaTopsbl, haita-MeHeaxepsl),
LibreOffice v.5-7, Foxit PDF Reader. 2) YyebHas ayantopns (KOMNbOTEpPHbIA Knacc) (ogHa n3 Nel-4 kopn.
la, aya. Ne 382-385), YuebHas ayantopus: cneymnanmsnpoBaHHas mebenb, NepcoHaibHble KOMMbOTEpSI
Ha 6a3e i5-9600KF-3,71Tu, MoHMTOpbI XKK 24" (16 WT.), cneunanm3npoBaHHas mebenb: 0OCKa MapKepHas
1 wT., CTONbI 16 WT., CTyNbA 33 WT.; AOCTYN K POHAAM y4eOHO-METOANYECKOA AOKYMEHTALUN 1
3JIEKTPOHHBLIM U34AaHUAM, OOCTYM K 3EKTPOHHbIM BMBANOTEYHBIM CuCTeMaM, Bbixof B VIHTepHeT.MNO: OC
Windows v.7, 8, 10, Habop yTnnaut (apxmBaTopsl, thann-meHepxepsl), LibreOffice v.5-7, Foxit PDF Reader

19. OueHo4Hble cpeancTBa AJsid nposeneHus TeKyLI.I,Eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsALOK OLEHKUN 0CBOEHUS 0Byvatowmmmcs y4ebHoro MaTepvana onpeaenseTcs cofepXXaHuem
CneayoLwmnx pa3aenos AMCLUMVHBI:



Pa3fenbl AUNCLUUNANHBI (MOoYN) Kog
KOMMeTeHLu N

Paspenbl 1-5.0CHOBbI MaLUMHHOIO OnK-7
obyyeHns. KoMno3numnoHHbIe
anropuTMmbl.

lMoBepxHOCTHOEe n raybokoe
MalmHHoe obyyeHune. NcTopusa
Pa3BUTUSA HENPOHHbLIX CETEN,
OCHOBHble

NOHATUS 1 onpeaeneHns.
OgHoHanpaB/ieHHble
MHOFOCJ/IONHbIE CETU
nepcenTpPOHHOro

Tuna. ObyyeHne Hernybokux ceTen
nepcenTpPOHHOro Tuna u
npobnemb

npw
nepexofe K raybokomy obyyeHnuto.
Iny6okune CBepTOYHbIE
HepoHHble ceTn (CNN) 1 nx
npuMeHeHne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
NpYMeHeHMe.

MexaHn3M BHUMAHKS.
TpaHchopmMepsl

Kon
nHOMKaTopa

OnK-7.1

OLeHoYHble cpeacTBa
ANS TekyLlen
aTTecTauum

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



Pa3fenbl AUNCLUUNANHBI (MOoYN) Kog

KoMneTeHunn

Pa3zpgensbl 1-5.0CHOBbI MAaLLNHHOIO OnkK-7
o0byyeHns. KoMno3numnoHHbIe
aiIropuTMbl.
MoBepxHOCTHOE 1 raybokoe
MalUnHHOe obyyeHune. NcTopus
pPa3BUTUA HEMPOHHbLIX ceTen,
OCHOBHble
NMOHATUA U onpeLesieHuns.
OOHoHanpaBfieHHbIEe
MHOFOC/IOAHbIE CeTU
nepcenTPOHHOro

Tna. Oby4yeHune Hernybokmx ceTen
nepcenTPOHHOro Tuna u
npobnemb

npw
nepexopne K rnybokomy obyyeHuio.
nybokne CBepTOYHbIE
HenpoHHble ceTn (CNN) n nx
npuMeHeHne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
npuMeHeHne. MexaHnsm
BHUMaHuA. TpaHchopMepbl

Pa3zpgensl 1-5.0CHOBbI MAaLLVNHHOIO OnkK-7
obyyeHns. KoMno3numnoHHbIe
anropuUTMbl.
MoBepxHOCTHOE 1 raybokoe
MalUnHHOe obyyeHune. NcTopus
Pa3BUTUSA HENMPOHHbIX CETEN,
OCHOBHble

NMOHATUS 1 onpefeneHns
OOHoHanpaBfieHHbIE
MHOIFOC/IOAHbIE CEeTU
NepcenTpPOHHOro

Tna. ObyyeHune Hernybokmx ceTen
NepcenTPOHHOro TUMNa n
npobnemMb

npw
nepexopne K rnybokomy obyyeHuio.
nybokne CBePTOYHbIE
HenpoHHble ceTu (CNN) n nx
npuMeHeHne.PekyppeHTHblIe
HelpoHHble ceTu. CeTb LSTM n ee
NPUMeEHEHME.

Kon

NHIOVKaTOpa

OnkK-7.2

OnK-7.3

OLeHoYHble cpeacTBa
ANS TekyLlen
aTTecTauum

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

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



Ne Pazgensl ANCUUNAUHLI (MOLY W) Kon

n/n KoMMeTeHL N
4 Pa3zpgensbl 1-5.0CHOBbI MAaLLNHHOIO OlK-8
o0by4yeHmnsa. KoMno3numnoHHble
aNropuUTMbI.

MoBepxHOCTHOE 1 raybokoe
MalUnHHOe obyyeHune. NcTopus
pPa3BUTUA HEMPOHHbLIX ceTen,
OCHOBHble

NOHATUS N onpeaeneHuns.
OOHoHanpaBfieHHbIEe
MHOFOC/IOAHbIE CeTU
nepcenTPOHHOro

Tna. Oby4yeHune Hernybokmx ceTen
nepcenTPOHHOro TUNa u
npobnemsl

npw

nepexopne K rnybokomy obyyeHuio.
nybokne CBepTOYHbIE

HenpoHHble ceTn (CNN) n nx
npuMeHeHne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
npuMeHeHne.MexaHn3M BHYMaHNS.
TpaHchopmepsl

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

Kon
nHOMKaTopa

OnkK-8.1

OLeHoYHble cpeacTBa
ANS TekyLlen
aTTecTauum

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

Tekyllasa aTTecTaums NPOBOANTCS B COOTBETCTBMM C [0I0OXKEHMEM O TeKyLlen aTTecTauun obyyatowmxcs
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.

TunoBas apxuTekTypa TpaHchopmepa and 06paboTkm n3obparkeHui

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. MpuMep KOHTPOJIbHO-U3MEPUTEJIbHOIr0o MaTepuana
YTBEPXXOAKO

3aBenyowmin kaenpon TexHonorn 0bpaboTkm 1 3aWwmTbl MHHOPMaLUN
A.A. CupoTa
. .20

HanpasneHue noarotosku / cneunansHocTb 09.04.02 NHopMaLMOHHbIE CUCTEMbI U TEXHOIOM N
OucumnanHa 61.0.09 MawwnHHoe obyyeHmne

®opma 0by4yeHmsa O4Hoe

Bua KOHTpoONs IK3aMeH

Bug atTecTauunm NMpomexyTo4Has



KOHTpONbHO-M3MepuTenbHbin MmaTtepran Ne 1

1. cTopnsa pa3BUTUA HEMPOHHLIX ceTel. BUoNornyecKnin 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 OLLeHUBAHUA KOMNETeHUuN (pe3ynbTaToB 00yueHus) npu
NPOMEe>XYTO4YHOM aTTecTauum

Ins oueHUBaHWA pe3ynbTaToB 00y4eHMs Ha 3K3aMeHe UCMOMb3YITCS Cefylolne 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 TEOPETUHECKUX U

NPaKTUYECKNX pe3ybTaToB (TEOPEM, airOPUTMOB, METOANK) C UCMOJIb30BaHNEM
MaTeEMaTUYECKMX BbIKIAA0K, 6/10K-CXEM, CTPYKTYPHbBIX CXEM U CTaHAAPTHbLIX ONMUCAHWUNA
K HUM;

YMeHWe CBS3bIBaTb TEOPUIO C MPAKTUKOW, UISIIOCTPUPOBATL OTBET NPUMEPAMU, B TOM
yncne, CobCTBEHHbIMI, YMEHWNE BbISIBAATb Y aHa/IM3MPOBAaTb 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 BOMpocy;
BNafeHne HaBblKaMy MPOrpaMMMpPOBaHNA 1 SKCNEPUMEHTUPOBAHNS C KOMMbIOTEPHbLIMM
Moenamu anroputMoB 0bpaboTkn nHpopmaumm B cpene Matlab B pamkax
BbINOJHAEMbIX 1abopaTOPHbIX 3a4aHNIA;

. BJlageHne HaBblKaMi npoBeneHNA KOMMNbOTEPHOIo aKCNepnMeHTa, TeCTUPOBaHUA

KOMMbIOTEPHBLIX MOJeNen anroputMos 06paboTkn nHMopMaLmu.

Pa3znunyHble KOMbMHaLMK nepevymnciieHHbIX nokasaTenen onpenenarT KPpUTeEpuUn oueHnBaHUA

pe3ynbTaToB

obyyeHunsa (ChopMMPOBAHHOCTN KOMMETEHLMIA) Ha FOCYAapPCTBEHHOM 3K3aMeHe:

BbICOKUI (yraybaeHHbIN) ypoBeHb CHOPMUPOBAHHOCTI KOMMNETEHLNNA;

MOBbILIEHHbIA (MPOLABUHYTHLIN) YPOBEHb CHOPMUPOBAHHOCTN KOMMNETEHLWI;

noporoBbin (6a30BbI) YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHLINN.

na oueHnWBaHNA pe3ynbTaToB o6yqu|/|ﬂ Ha rocygapCtBeHHOM 3K3aMeHe NCNOoNb3yeTCH 4-6annbHas
WKana: «0TJNYHO», «XOPOLIO», «YNOB/ETBOPUTENbHO», «HeYyOOBJIeTBOPUTEsibHO». [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.

KpnTepun oLeHnBaHNA KOMNETEHLU NI YpoBeHb LLIkana oueHoK

chopMMPOBAHHOCTN
KoMMeTeHUui




O6yyatoLLMiAics AEMOHCTPUPYET MOJIHOE COOTBETCTBUE MoBbILIEHHbI OT/AnMYHO
3HAHWUIA, YMEHWIA, HaBbIKOB MO NPVBELEHHbIM KPUTEPUSM | ypOBEHb
cBo60HO onepupyeT NOHATUAHBIM annapaToM U
NPUOBPETEHHLIMU 3HAHUAMU, YMEHUAMU, NPUMEHSIET UX
MpU PeLLeHnn NPaKTUYECKNX 3aaav.

OTBET Ha KOHTPOJIbHO-U3MepUTESIbHbIN MaTepuan He ba30BbIN ypoBEHb XopoLwuo
MOJIHOCTbIO COOTBETCTBYET OLHOMY U3 NepeYUCeHHbIX
BbiLLIe MOKa3aTenel, Ho 0by4aoWwmncsa gaeT NpaBubHble
OTBeThbl Ha LOMNONHUTESIbHbIE BOMPOCHI. [1pyn 3TOM
obyyvaloLmMNCs 4EMOHCTPUPYET COOTBETCTBME 3HAHWUN,
YMEHW, HaBbIKOB NPUBELEHHbIM B Tabnauuax
rnokasaTensM, HO [OoMNyCKaeT He3HaYyuTebHble OWnbKNY,
HeTOYHOCTU, NCMNbITbIBAET 3aTPYLHEHUS NPY peLleHnn
npakTU4yeckmnx 3agau.

ObyyvaloLnncs JEMOHCTPUPYET HEMOJIHOE COOTBETCTBME | NOpOroBsbIi Y0BNETBOPUTENBLHO
3HaHWA, YMEHWI, HAaBbIKOB NPUBEAEHHbIM B Tabanuax YPOBEHb
nokasaTensM, LONyCKaeT 3Ha4YnTeNbHble OWNOKN Npn
peLLeHNN NpaKTUYeckmnx 3anay. Npu 3ToM OTBET Ha
KOHTPOJIbHO-U3MEPUTENbHbIA MaTepuan He
COOTBETCTBYET Nt0ObIM OBYM M3 MEPEYNCIEHHbIX
nokasaTenewn, 0by4aloLniNCsa AaeT HEMOHbIE OTBETHI Ha
JIOMONHUTENbHBIE BOMPOCHI.

OTBET Ha KOHTPOJIbHO-U3MEPUTEbHEIN MaTepran He - HeynosneTBopuTenbHO
COOTBETCTBYET J10ObIM TPEM 13 NepeyncsieHHbIX
nokasatenen. Oby4yaloLWNACca [EMOHCTPUPYET
OTPbIBOYHbIE, PparMeHTapHble 3HaHUA, JonyckaeT
rpybble owmnbKn

20.3. TecTbl ANA NPOBEPKMN OCTAaTO4YHbIX 3HAHUM (MOryT MCNOJb30BaTLCA NPU NPOBEREHUMN
3K3aMeHa B AUCTAaHLUOHHOM peXxume)

Bonpockl ¢ MHOXKeCTBEHHbIM OTBEeTOM (60)

1. B Kakux cny4yaax BO3HUKAET 3pheKT nepeobyyeHns B afiropuTMax MaMHHOro obyyeHns?

® MpU CyLLEeCTBEHHON HecbanaHCMPOBaHHOCTK 0by4atowmx BeIBOPOK;

e Korga obbem obyyvaloLMX AaHHbIX MEHbLUE, YEM HY>XKHO 4151 HACTPOWNKK TpebyeMoro Yncna
napaMeTpoB anropuT™ma+++

e Korga o6bem obyyarowmx fgaHHbIX 60JbLUe, YEM YMCI0 HAaCTPaMBaEeMbIX MapaMeTpoB airopuTMa;

e Korfa obbem obyyvatolmx AaHHbIX He 6onee, YeM B AeCATb pa3 NpPeBbIAeT YNCI0 HAaCTPanuBaEMbIX
napamMeTpoB.

2.KOMMNO3NUMNOHHbIE aNIrOPUTMbl Ha OCHOBE 63rrMHra OCHOBaHbI Ha CIeAYyOLWNX NPUHLMME
B3aMMOLENCTBUSA SNEMEHTAPHbIX a/IrTOPUTMOB (3KCNEpTOoB):



obecneyeHne BbICOKOro BbICTPOAEACTBUA MPY NMPUHATUN PELLEHNIA SKCNepTaMm;

CHUXKEHVE 3aBUCMMOCTI «3KCMEPTOB» - 6a30BbIX KNAaCCUPUKATOPOB aHCaMbnsa Apyr OT apyra+++;
3KCMepThbl y4aTCs Ha owmnbKax apyr apyra;

obllee pelleHne NPUHUMAETCS Ha OCHOBE arperupoBaHnst MHEHUI BCEX SKCMEPTOB;

3. KOMMNO3MUMNOHHbIE aJIr'OPUTMbl Ha OCHOBE 6yCTI/IHI'a OCHOBaHbl Ha cnefyrwmnx npnHUunne
B3aMMOENCTBUS 3JIEMEHTAPHbIX aJIrOPUTMOB (3KCI'IepTOB)Z

3KCMepThl y4aTCs Ha owmbKkax apyr apyra;

CHVKEHME 3aBUCUMOCTM «3KCMEPTOB» - 6a30BbIX KNACCMMKATOPOB aHCaMbns Apyr OT Apyra;
NTEePaLVOHHbIA MPOLECC MOCTPOEHNS KOMMO3WLMIA, B KOTOPOM afirOPUTMbl Ha KaXK40W uTepauum
YYNUTCS UCMPaBASTbL paHee AOMyLIEHHbIe OWNOKN+++;

obLyee pelleHre NPUHUMAETCS Ha OCHOBE arpernpoBaHns MHEHWUI BCEX IKCNEPTOB;

4. Kak paccynTbiBatoTCs BeCca 6a30BbIX alrOPUTMOB Ha KaXX40N nTepauumn CTaHAapTHOro anropuTma
AdaBoost

Ha OCHOBE nepecyeTa CTapbiX BECOBbIX KOIM(MMLINEHTOB C UCMOJIb30BAHNEM B3BELLUEHHOW OLWNBKK
Knaccupukaumm; +++

Ha OCHOBE nepecyeTa CTapbiX BECOBbIX KOO (PMLMEHTOB C NCMONb30BaHNEM BECOBbIX
KO3(hDULMEHTOB NpruMepoB 13 obyyatoLien BeIbopKu;

Ha OCHOBE pacyeTa BECOBbIX KO3(hULNEHTOB NpuMepoB 13 obyyatoLlern BoIBOpKY;

Ha OCHOBe pacyeTa BeCOBbIX KO3(pdULMEHTOB 0OyyatoLmnx NPUMEPOB C y4eTOM AOMNYLEHHbIX Ha
HUX OLLINOOK.

5. Ha3oBnTe OCHOBHOW NPUHLMM KPOCC-Banmaauum?

B LMKJIE UCKIOYEHME OAHOI0 NN HECKOJIbKMX NpUMepoB 13 oby4atoLen Bbibopky 1 NnpoBeLeHns
KOHTPOJIbHOrO TECTUPOBAHUS a/IrOPUTMa C HaKOMIEHNEM pe3yNbTaToB Knaccmdukaumm; +++

B LMKJIE UCKIOYEHME OLHOI0 NN NPYMEPOB U3 TECTMPYIOLLEN BLIBOPKK 1 NpoBeaeHMs
KOHTPOJIbHOIO TECTUPOBAHUS aJIrOPUTMa C HaKOMEHNEM Pe3yNbTaToB KaacCMduKaumm;
NCKOYEHNE OLHOI0 MU HECKOJIbKUX NpuMepoB 13 obyyatoweit BoIBOPKM 1 NpoBeAeHNS
KOHTPOJIbHOIO TECTUPOBAHUS aJIrOPUTMa C HaKOMNEHNEM Pe3yNbTaToB KaacCMduKaLmm;
ncnosib3oBaHmne pexuma out-of-bag

6. MeTo/ lepeBbEB pPeLLeHN NpearnonaraeT UCNob30BaHNe CelyoLLMX OCHOBHbIX rMNepnapaMeTpoB

nokasaTesib 3arpsi3HeHHOCTW, KPUTEPUM OCTAHOBKU pacLlensieHne fepeBbeB, NapaMeTpbl ycevyeHuns
LEPEBbLEB;

nokasaTeslb 3arps3HeHHOCTW, MPaBWJIO pacllenseHne AepeBbeB, MapaMeTpbl yCeyeHus
nepeBbeBs;+++

nokasaTesb 3arpPsi3HEHHOCTUN, KPUTEPUM pacLLEeneHne AepPeBLEB, MPABUIIO YCEYEHUS EPEBLEB;
nokasaTesib 3arpsi3HeHHOCTW, KPUTEPUM OCTAHOBKU pacLLienfieHne fepeBbeB, NapaMeTpbl yceyeHuns
NEPEBLEB, KOJIMYECTBO BEPLUVH;

7. Kakne nHbekLn Cy4alHOCTW UCMONb3yeTCA NpY NOCTPOEHUMN afirOpuUTMa «CiydarHbIid 1ec»?



e Cny4anHas noasblibopKa 1 clyYanHbln Habop NPU3HaKOB NpU (hOPMUPOBAHMMN KaXXA0ro fepesa
peleHnin B aHcambne;+++

e Cny4YanHas nofBblIbOpKa 1 Cly4anHoe BeTBAEeHMe Npu hOPMUPOBAHNN KaXKA0r0o AepeBa peLLueHnin B
aHcambne;

e Cny4anHas nofsbibopKa, cayyanHbln Habop NPU3HaKOB, ClyYalHbIA pa3Mep Aepesa Npu
(hopMUpPOBaHUM KaXKLOro AepeBa peLleHnin B aHcambine;

® C/lyqallHOE KOJIMYeCTBO AepeBbes, C/yvanHbll HAbop NPM3HaKOoB, Cy4YalHbIn pa3Mep Aepesa npwu
opmupoBaHnn aHcambns;

8. Kak paccunTbiBaloTCS BeCa NpumepoB 13 obyyatowen BbIOOPKM Ha Kaxkaon ntepaunm CTaHgapTHOroO
anroputma AdaBoost

* Ha OCHOBE nepecyeTa C UCMOJb30BaHWEM B3BELLUEHHOW OWNBKM Knaccudukaumm;

® Ha OCHOBe nepecyeTa CTapbIX BECOBbLIX KO3MMULNEHTOB C NCMOJIb30BAaHNEM BECOBbIX
Ko3(hpunumeHToB 6a30BbIX K1ACCUDNKATOPOB;

® Ha OCHOBE pacyeTa BeCOBbIX KO3 (PULMEHTOB MNpMMepoB 13 obyvatoLlen BbIbOpKuY;

® Ha OCHOBe nepecyeTa BecoB 6a30BbIX aJIrOPUTMOB W LOMNYLLEHHbIX Ha 3TUX NpuMepax ownbok+++

9. Bb|6ep|/|Te N3BeCTHble Bam aJIrOPUTMbI, OTHOCALLMECA K KNaCCy KOMMO3ULIMOHHBbIX:

e CnyYaHbln nec, anroputm SVM;

e Cny4anHbln niec, anroputm SVM, anroputm K-cocenen;

e CnyvanHeln nec, anroputm AdaBoost;+++

e CnyyanHeln nec, anroputm K-cocenen, anroputm K-cpenHux;

10. Kak onpenennTb NOHATUE «CNabbln KnaccugurKkaTop» Yepes BepoATHOCTb OWmnbKM (eps Manas
BENNYMHA)?

e Pow>0.5

e Pow=0.5+eps

e Pow=eps;

e Pow=0.5-eps+++:

11. BoibepuTte napy anroputmoB 06paboTku nHopmMaumm, B KOTOPOW OAWH OAHO3Ha4HO 6onblie
noABepXeH 3hdekTy nepeobyyeHmns?

® [1epeBO pPeLleHNIn NN CNyYalHbln nec+++;
e Adaboost nnu cnyyanHslin nec;

e HellpOHHas CeTb UM CyYarHbIA Nec;

e SVM nnn cny4varHblin nec.

12. Kak n3meHseTcs Konnm4yecTso 6a30BbiX airOPUTMOB Ha KaXK4OoN nTepauumn cCTaHAapTHOro anropnTMa
AdaBoost?

* He u3MeHseTCH; +++

® 3MEHAeTCA Cy4yanHbiM 0bpa3om;
® yMEHbLUAETCA Ha eanHuLy;

* YBE/INYMBAETCH Ha €AUHNLLY;

13. Y70 Takoe MalnHHoe obyyeHune?

® CUHOHWUM MOHATUA <<VICKyCCTBeHHbII7I NHTENNEKT»;
® COBOKYMHOCTb MeTO40B NOCTPOEHNA aJIrOPUTMOB, CrnocobHbIX yNy4dlaTb CBOe noseaeHne B



npouecce HakonaeHus nHpopmauuu;+++

e (hopManM3aLns 3HAHUA SKCMNEPTOB N NX NEPEHOC B KOMMblOTep B BUAe 6a3bl 3HaHMIM (06nacTb
3KCNEPTHbIX CUCTEM);

® BbISIBJIEHME 06LIUX 3aKOHOMEPHOCTEN MO YaCTHbLIM IMMUPUYECKUM (3KCMEPUMEHTANIbHBIM) A@HHbIM.

14. TepMUH KOMMO3ULNOHHbIE aJIrTOPUTMbl MoApa3yMeBaeT UCMOJb30BaHME?

® MHOIOC/ONHBLIX CTPYKTYP NPOCTbIX 6a30BbIX BLIYUCANTENbHBIX PELIAIOLLNX INIEMEHTOB;
® O[HOCJIOMHbIX CTPYKTYP NPOCTbIX 6a30BbIX BbIYNCANTENbHbIX 3/IEMEHTOB;

® MHO)XeCTBa AEPEBLEB PELIEHWI;

® aHCaMbn5 NPOCTbIX 6a30BbIX BbIYNCANTENbHbLIX PELLAOLLNX IEMEHTOB+++

15.Ha3oBuTe ABa hakTopa, onNpeaensiolnX NosaBaeHNe BbICLLIEN HEPBHON AeATENbHOCTA 1
BO3MOXXHOCTW PeLUEHNS CIOXKHbIX 3a4a4 B HEMPOHHbIX CETAX:

® JINHENHbIA XapaKTep B3aUMOAENCTBNS HEMPOHOB 1 BbICOKAA CTEMEHb UX CBA3HOCTY;

® HE/IMHENHbIN XapaKTep B3aUMOLENCTBNS HEVPOHOB M BbICOKAA CTEMEHb UX CBA3HOCTU; +++

® HeJIMHENHbIN XapaKTep B3anMOOeNCTBNS HEMPOHOB 1 NX CBA3AHHOCTb Ka)XAoro €O BCEMU APYTrUMu
HelpoHamu;

® BO3MOXXHOCTb BbINOJIHEHUS CNIOXKHbLIX BbIYUCTIEHUI B KaXKAOM HelpoHe

16. Kakne onepauunm B nopsgke C/ief0BaHWA BbIMNOJHAIOTCA B MaTeMaTu4eckon moaenn MakKannoka u
MnTCa NO OTHOLLEHWIO K BXOAHbIM AaHHbIM:

* C/I0XKEHNe, YMHOXXEHUNE, HEeJIMHENHOe HemnpepbiBHOE Npeobpa3oBaHue;
® CJIOXKEHWE, YMHOXXEHME, Cynepno3numsa Tuna yHKUus oT QyHKLUNN;
* YMHOXEHWE, CI0OXKEHNE, HENMHENHOE MOPOroBoe
npeobpa3oBaHue;
-=é+++
* YMHOXXEHWE, CNI0XKEHMNE, BO3BE[lEHNE B CTEMEHb.

17. Kakasl CTpyKTypa 13 HelpoHoB MakKannoka v MNuTca no3sonseT npeononets npobaemy
«UCKJII0YaloLLLee Nnm»:

® [1BYXCJIOMHas CETb, B KOTOPOW B MEPBOM CJI0€ [Ba ABYXBXOLOBbIX HEMPOHa 1 BO BTOPOM CJi0€
OOVH;+++

® [1BYXCJIOMHas CETb, B KOTOPOW B MEPBOM CJI0€ ABa MHOMOBXO40BbIX HEAPOHA U BO BTOPOM C/loe
O VH;

® OJHOCJIONHaA CEeTb, cofepkallas TPy ABYXBXOLOBLIX HENPOHa;

® [1BYXCJIOWHas CeTb, B KOTOPOW B MEPBOM CJI0€ [Ba HeMpOoHa 1 BO BTOPOM CJ10€ OAVH;

18. K KakoMy KJTaCCy HENPOHHbIX CeTel OTHOCATCS ceTu MLP (MHOroC/10MHbIN NepCenTpPOoH)

® NJMHaMn4yeCKne ceTun C O6paTHbIMI/I CBA3AMU,

® NUHaMW4YeCKNE CETU NPAMOro paCnpoCcTpaHeEHWs;

® MHOrOC/I0MHbIE ANHAMUYECKME CeTH;

e CTaTU4YecKme CeTu NPpsAMOro pacnpoCcTpaHeHns.+++

19. K KakOMy KNlacCy HEMPOHHbIX CETEN OTHOCATCS PEKYPPEHTHbIE



* [VHaMu4yeckne CeTu ¢ 06paTHLIMU CBA3AMU; +++
* JNHAMNYeCKne CeT! NPSMOro PacnpoCcTPaHeHNs;
e MHOrOCJI0MHbIE ANHAMUYECKME CeTH;

e CTAaTUYECKME CEeTU NPAMOro pacnpoCcTpaHeHus.

20.4710 Takoe hyHKLMA NoTepb Npu 0by4eHUN HENPOHHON ceTn?

e (PyHKUMSA, UCNOSb3yeMas A15 OLEeHKN 3PMEKTUBHOCTM peLleHns 3a4a4m no pesyabTaTam
npouecce ynpaBnsemoro oby4eHns HeMpoOHHOW CeTwu;

e LeneBas yHKUMA, Tpebyowaa MUHUMU3aLMK B NPoLLecce ynpaBasemMoro oby4yeHns HeEMPOHHOW
cetu;+++

e LeneBas QyHKUMA, Tpebyowas MUHUMU3aLMM NOCe OKOHYaHUS 00yYeHns HEMPOHHON CeTw;

e wTpaHan yHKUMS, Tpebylowas MakCMMmM3aLuy B Npouecce ynpaBnsemoro oby4eHns HempoHHom
ceTu;

21. BoibepuTe yHKLMIO akTMBaLUN Hanbonee 4aCTo WCMNONb3yEMYIO B apXUTEKTYpe CBEPTOYHOW
HEeNPOHHOW CeTu:

* JINHENHasA PYHKLMSA aKTUBaLUN;

o (hyHKUMSA Softmax;

e curmovpanbHas 0gHOMNONSAPHAN YHKLNS;

* IMHeNHasa QYyHKLUSA akTMBaLWK C orpaHunyeHnem (Relu)+++

22. Mo4yeMy MCMoIb30BaHNE MHOMOC/IONHON HEMPOHHON CETU C IMHENHBIMU (PYHKLUAMU aKTUBALIMK BO
BCEX CJI0SIX HE MPUMEHSETCA Ha NPaKTUKe:

* TAKYI0 CETb MOXHO CBECTU K 3KBUBASIEHTHON OAHOC/IONHON CeTU;+++

e TaKas CETb B BbIYUCNTENIbHO OTHOLLEHMM 3aTPaTHa MO CPABHEHMIO C OLHOC/IOMHON CETbIO;

* TaKas CeTb Xy>ke 0by4aeTcs Mo CPaBHEHMIO C OAHOC/IONHON CETbIO;

e Takas CeTb He MO3BOJISET PELINTb 3aAa4y KnaccudmKaLmy B Cllyyae IMHENHO He pa3aeMMblX
NAaHHbIX;

23 B Kakux csiyqasx Ucnosib3yTcs CJION C JIMHENHbIMU (DYHKLMAMN aKTUBaLUN?

e 1119 ynpoweHna npouecca obyyeHns;

® 15 NOBbIWEHNA bbicTpogencTens paboTel ceTu;

e [N pelweHus npobnembl nepeobyyeHns;

e 1719 aBTOMaTM4eCKOro MacluTabnpoBaHNS BbIXOOHbLIX peakuuii;+++

24. BblbepuTe ceTb, B HanbobLUEN CTEMNEHN NOANAAAIOLLYI0 NOA ONpedesieHne MHOroC0MHOM o
nepcenTpoHa:

* MOJIHOCBA3HAN MHOTOC/I0MHAs CETb C CUrMOMAANILHOMMN (hYHKLMSMI aKTUBALMK, NMPAMBIMIA 1
06paTHLIMU CBA3AMMN MEX Y HEPOHAMU Pa3/INnYHbIX CJI0EB;

* MOJIHOCBA3HAs MHOMOC/I0MHAs CeTb C ANPhepeHUNpPYEMbIMU (YHKLMSMU aKTUBALMK, NPSAMbIMA
OZLHOHAMpPaB/IEHHbIMUN CBA3AMM; +++

* MOJIHOCBA3HAA CeTb C ANDGhEPEHLMPYEMBIMU PYHKLMAMI aKTUBALUN, NMPSMbIMY
ABYHaMNpaB/€HHbIMN CBSA3SMU;

* MOJIHOCBA3HAN CETb C HEIMHEMHBIMU (PYHKLMAMY aKTUBALMUW, NPSMbIMUA OLHOHAMPaBAEHHbIMU
CBA3AMY;

25. B 4eM cyTb npouecca 0by4eHns MHOroCaI0MHOro NnepcenTpoHa?



25.

25.

26.

e MUHMMU3aUMS PYHKLMKU NOTEPb B MPOCTPAHCTBE BECOBLIX KOI(HNLNEHTOB Ha OCHOBE
rpaAneHTHbIX METOLLOB MOMCKa KCTPEMyMa;+++

e MUHMMUM3aUMS DYHKLMK NOTEPb B NPOCTPAHCTBE BCEX NapaMeTPOB HEMPOHHOW CETU Ha OCHOBE
rpaAneHTHbIX METOL0B MOMCKa 3KCTPEMYMA;

e MaKcMMuM3auus QYHKLMK NOTEPb B NPOCTPAHCTBE BECOBLIX KOIPPULNEHTOB Ha OCHOBE
rpaAneHTHbIX METOL0B MOMCKa 3KCTPEMYMA;

* MaKCMMM3aLUMsa TOYHOCTU KNAacCUMUKaLLMM B NPOCTPAHCTBE BECOBbLIX KOIPHULIMEHTOB Ha OCHOBE
rpaAneHTHbIX METOLO0B MOMCKa 3KCTPEMYMa.

OCHOBHbI€ 3Tarbl BbIMNOJIHEHWUS anropuTMa 06paTHOro pacnpoCTpaHeHUs oWmnbKK npeanonaratoT?

® rofiaya BXOLHOro CUrHaJsa nu ero noxoxXxaeHve B NpsMoM HarnpasJSieHUU, Bbl4UCIeHNe (hyHKLUN
NnoTepb OTHOCUTENbLHO NoayyYaemMon n Tpebyemon peakuusMm, co3gaHue cetm obpaTHoro
pacrnpocTpaHeHUs NyTem 3aMeHbl (PYHKLUUN akTUBALUM UX MPOU3BOLHLIMU, PacrnpoCcTpaHeHne
owmnbkn B 0bpaTHOM HanpaB/ieHNN, KOPPEKTUPOBKA BECOBLIX KO3 (PULINEHTOB; +++

® rogaya BXOAHOrO CUrHaNa B MPAMOM HarnpaBieHWU, BblYUCEHNE Pa3HOCTM (OWnbKK) Mexay
nony4aemon peakuunen n Tpebyemon peakumnen, cogaHme cetn 0bpaTHOro pacnpocTpaHeHns
NyTeM BblYUCSIEHNS (DYHKLNA aKTUBaLUK, pacnpocTpaHeHne owmnbkm B 0bpaTHOM HanpasBaeHUN,
KOPPEKTUPOBKA BECOBbIX KOIPDULMEHTOB;

® rogaya BXOAHOrO CUrHaNa, BblYMCAEHME Pa3HOCTY (oWwnbKn) Mexay nosyvyaeMon peakumen n
Tpebyemon peakumein, cozgaHne ceTn 0b6paTHOro pacnpoCTPaHEHNS NYTEM BbIYUCAEHUS PYHKLWUIA
aKTMBaLMK, pacnpocTpaHeHne ownbkn B 06paTHOM HanpaBieHNN, KOPPEKTUPOBKA BECOBbLIX
KO3(h(hNLMEHTOB;

® rogaya BXOAHOrO CUrHaNa B MPAMOM HarnpaBieHUU, BblYUCEHNE Pa3HOCTM (OWnbKK) Mexay
nony4aemon peakuunen n Tpebyemon peakumnen, cogaHme cetn 0bpaTHOro pacnpocTpaHeHns
NyTeM BblYUCSIEHNS (DYHKLNA aKTUBaLMK, pacnpocTpaHeHne owmnbkm B 0bpaTHOM HanpasBaeHNN,
KOPPEKTUPOBKA BECOBbIX KOIPDULMEHTOB;

e rofiaya BXOLHOro CUrHaJsa nu ero noxoxXxaeHve B NpsMoM HarnpasJsieHUU, Bbl4UCIeHne (hyHKLUN
NnoTepb OTHOCUTENbLHO NosyyYaemMon n Tpebyemol peakuusiMmn, cozgaHue cetm obpaTHoro
pacnpocTpaHeHns, pacnpocTpaHeHmne owmnbkn B 0bpaTHOM HanpaB/ieHNN, KOPPEKTMPOBKA BECOBbIX
KO3(h(hNLMEHTOB;

B 4eM cyTb npobnemsl Ncye3atoLLero rpaaneHTa ?

e Mpun peann3auumn CTaHAAPTHOro anropuTMa 06PaTHOro PACcNPOCTPAHEHNS BO3HMKAOT Masible
3HAYeHUI rpafneHTa (yHKLMN NoTepb AN KOPPEKTUPOBKYM BECOBLIX KOIMMULIMEHTOB BbIXOLHOMO
1 BAN3KUX K HEMY CKPbITBIX C/I0€B;

e MpuW peann3auum CTaHLAPTHOro anropuTMa o6paTHOro PacnpPoCTPaHeHNs BO3HMKAOT Masible
3HAYEHUI rpaneHTa PYHKLMUN NOTepb AN KOPPEKTUPOBKIM BECOBLIX KOI(PULINEHTOB BXOLHOMO
cnos;

e MpuW peann3auum CTaHOAPTHOro anropuTMa 06PaTHOr0 PACcNPOCTPAHEHNS BO3HUKAOT Masible
3HAYeHUI rpafneHTa (yHKLMN NoTepb AN KOPPEKTUPOBKIM BECOBLIX KO3I(PULIMEHTOB BXOLHOMO 1
BAU3KUX K HEMY CKPbIThIX C/I0EB;+++;

e MpuW peann3auumn CTaHLAPTHOro anropuTMa o6paTHOro PacnpPoCTPaHeHNs BO3HMKAOT Masible
3HA4YeHMUS aKTUBALMOHHbIX PYHKLIMIA B UHTEPECax KOPPEKTUPOBKN BECOBLIX KO3 HULINEHTOB
BXOAHOMO0 M 6IM3KINX K HEMY CKPbITbIX CJI0€B;

B 4eM cyTb NpobneMbl HaCbILLEHNS aKTUBALMOHHBIX (hYHKLMIA?

° Mnpu 60/bLLMX MONOXKUTENBHBIX 3HAYEHNSAX AN BONbLUNX 3HAYEHWU Mooyna oTpuuaTe/lbHbIX



CUMHaN0B Ha BXOLE HEKOTOPbIX (DYHKLUMIA aKTUBALMMN UX MPOM3BOLHbLIE CTPEMATCH K HYJIIO; +++

e rpu 60NbLINX NONOXKUTESNIbHBIX 3HAYEHNAX UK BONbLINX 3HAYEHWUI MOAYNSA OTPULLATESNbHBIX
CUMHaN0B Ha BX0OLE HEKOTOPbIX DYHKLUMIA aKTUBALMK UX NPON3BOLHbLIE CTPEMATCH K
BeckoHe4HOCTY;

® BO3HUKAIOT BAN3KME HYNIO 3HAYEHUA FPpagneHTa PYHKLUM NOTEePb, YTO HE MO3BOJISEeT NPOBOAMUTH
KOPPEKTMPOBKY BECOBbIX KO3 (DULMEHTOB;

® BO3HMWKAIOT CANWKOM B0MblUME 3HAYEHNS TPaAneHTa (PYHKLMN NOTEPb, YTO HE MO3BONSET
NMPOBOLANTL KOPPEKTUMPOBKY BECOBbIX KO3 (PULIMEHTOB;

27. Kakas hyHKUMSA aKTUBaLMW He NogBep)XeHa 3PdeKTy HacbIWeHna?

® JlorucTuyeckas QyHKLNS;

e (PyHKUMA runepb0amM4eckoro TaHreHca;
e roporosas QPyHKLUMS;

o (OyHKLNA Relu;+++

28. MeTo[ rniaBHbIX KOMMNOHEHT MO3BOSET OCYLLEeCTBUTL?

* MOBbILLIEHNE PAa3MEePHOCTY NPOCTPAHCTBA NPU3HAKOB;
* MOHVXEHNE Pa3MepPHOCTM peLlaemMon 3a4a4u;
* MOHWXXEHNE Pa3MePHOCTMN MPOCTPAHCTBA HAaCTPaUBaAEMbIX NapaMeTPOB CETU;

MOHVXXEHNE Pa3MEPHOCTU MPOCTPAHCTBA NPU3HAKOB;+++
29. ABTO3HKOAEP WCMONb3YETCHA A5 PELleHNs cneyounx 3aaay:

* CKATWE AaHHbIX, MOHMXXEHNE PAa3MEPHOCTU NPOCTPAHCTBA MNPU3HAKOB; +++
® CKaTWe AaHHbIX, MOHWXEHNE pa3MepPHOCTY peLLaemMoit 3aauu;
® C)KATWE AaHHbIX, MOHMXXEHNE PAa3MEPHOCTU NPOCTPAHCTBA HAaCTPAVBAEMbIX MAPAMETPOB CETY;

CXaTune AaHHbIX, NoBbllLeHNe Pa3MepHOCTN NMPOCTPaHCTBa NMPU3HAKOB;

30. TunoBas apxMTeKTypa aBTO3HKOAEpa BKJOYaET:

® BXOZHOW CJION HENPOHOB, CKPbLITLIA CNOM C TAKMM XKe KOJINYEeCTBOM HEMPOHOB KakK BO BXOLHOM CIOe€,
BbIXOAHOW CNOW C TAKUM >Xe KOJIMYECTBOM HEMPOHOB KakK BO BXOAHOM CJI0€;

® BXOOHOW CNOW, CKPbITbIA €0 € 6ONbLIMM KONNYECTBOM HENPOHOB MO CPABHEHNIO C BXOAHbIM
CJIOEM, BbIXOOHOW C/IOM C TaKUM XK€ KOJIMYECTBOM HENPOHOB KaK BO BXOLHOM CJ10€;

® CJIOM BXOAHbIX KOHTAKTOB, CKPbITHLIA CNOW C MEHbLUMM KOJINYECTBOM HEMPOHOB MO CPABHEHMIO C
Pa3MepPHOCTbIO CN0S BXOOHbIX KOHTAKTOB, BbIXOAHOWM CJI0M C KOJINYECTBOM HEMPOHOB PaBHbLIM YMUCITY
BXOJHbIX KOHTAKTOB ;+++

® BXOZHOW CJION HEMPOHOB, CKPbLITBIA C/I0M C MEHBLLUUM KOJINYECTBOM HENPOHOB, BbIXOLHOW CJION C
TaKUM Xe KOJIN4eCTBOM HEMPOHOB KakK BO BXOAHOM COE;

31. Tne popmmpytoTCa MHPOPMATMBHBIE NPU3HAKM MU CKaTble AaHHble nocae 0by4yeHus
aBTO3HKOepa?

* Ha BbIX0Jle aBTO3HKOMEP];

® BHYTPW CKPLITOr0 CJI0€ aBTO3HKOAEPA;

* Ha BbIXOZle CKPLITOro C/10si aBTO3HKOAEpa;+++
* BO BXO/[IHOM CJIO€ aBTO3HKOAEPa;

32. B 4eM COCTOMT «TOHKas HaCTOMKa» HEMPOHHOW CeTW, COCTaBNEHHON N3 paHee 0by4YeHHbIX C/I0eB
HenpoHOB?

b ,ElOO6y‘-I€HVIe CTeKa CJ10eB Ha OCHOBE MCMOJIb30BaHHbIX o6yL|a+ou.w|x OaHHbIX; +++



* nosiHoe nepeobyyeHune CTeka CNOeB C MCNOSb30BaHMEM HOBbIX 00y4aloLWMX AaHHbIX;
* MoJiHoe nepeobyyeHne CeTn C UCNONb30BaHNEM 00yHalOLWLNX AAHHbIX;
* M0JIHOe NepeobyyeHne HePOHHOW CeTU B BUAE CTEKa CJI0EB;

33. Kak opmMmupyeTcsa cTek cioeB rnybokom ceTu -knaccugurkaTopa, NoayyYeHHbIX Ha OCHOBe
aBTO3HKOLepa?

e (hopMmpyeTCa NocnenoBaTeNbHOCTb paHee 0TAeIbHO 06yYEeHHbIX CKPbITbIX C/I0EB aBTO3HKOAEPOB C
MOHV>XEHNEM PAa3MePHOCTW, Ha BbIXOAE NMOJIHOCBSA3HbIA CNOM C akTuBauuen Relu;

e (hopMMpYyOTCA NOCNENOBATENbHOCTb aBTO3IHKOAEPOB C MOHMXXEHNEM PAa3MEPHOCTHU, Ha BbIXoae
cnow softmax;

e (hopMmpyeTCa NoCnenoBaTeNbHOCTb paHee 0TAeIbHO 06YYEeHHbIX CKPbITbIX C/I0EB aBTO3HKOAEPOB C
MOHVXEHNEM PAa3MePHOCTHW, Ha BXoAe NOJIHOCBS3HbIV C/IOM C akTUBaumen softmax;+++

e (hopMMpPYIOTCA NOCNEN0BATENLHOCTL paHee 06y4YeHHbIX OTAENbHO CKPbITbIX C/I0EB aBTOIHKOLEPOB C
MOBbILUEHNEM PAa3MEPHOCTU, Ha BXOLE MOJIHOCBA3HbLIN CJION C akTUBaumen softmax;

34. Tlpu Kakux ycnoBmusx aBTO3HKOAEpP peanusayeT aaroputm PCA?

e npu obbeme obyyatowen BoIGOPKKM, CTpeMALLENCA K BECKOHEYHOCTH, BCE CNOW IMHENHbI;+++

e Npn obbeme obyvatolen BoIbOpKY, CTPeMALLENCS K BECKOHEYHOCTU, BCE CNOW HEJIMHENHDI;

e npu 6onbliom obbeme obyyatoLlelt BoIBOPKM, BCE CION INHENHDI;

e Npu obbeme obyyatoulen BoIbOpKK, CTpeMSALLENCS K 6ECKOHEYHOCTI, NePBLINA C/ION IMHEEH, BTOPOM -
He IMHeEH.

35. B 4eM cocTomT rnaBHas 0cobeHHOCTb 06paboTKM MHDOPMaLMK MPU NCNONb30BaHUK FNyHOKNX
HENPOHHbIX ceTen?

* (hOpMMPOBaAHNE €CTECTBEHHOWN Nepapxmm abcTpakUniA B MHOFOC/IOMHOW apXUTEKTYype, HeT
HeobXxoAMMOCTN NPeABapUTENbHOMO BblAENEHNS NPU3HAKOB; +++

e (hOpMMpPOBaAHNE €CTECTBEHHOWN NepapXnn NPU3HAKOB B apXMTEKTYpe, COCTOoALEN 13 60bLIOro
4ymcna Cnoes;

* ripuMeHeHune 60JIbLIOro KOMYeCcTBa CBEPTOYHbIX C/I0EB A5 BblAeIeHUS MPU3HaKoB
Knaccugpukaumm;

* Hann4une H60SIbLLOro KOMYeCTBa CBEPTOYHbIX CI0EB U MONHOCBA3HbIX C/I0EB A5 BblAEIeHUS
NPW3HAKOB KJlacCUMKaLnu;

36. Kakuve 3afia4ym OTHOCATCA K KJlacCy ANCKPUMUHAHTHBIX 3a4ad, peLlaeMblX C MOMOLbIo rybokmx
HENPOHHbIX ceTen?

e Knaccudukauma nobpaxxeHun, pacno3dHaBaHWe pedn, MallMHHbLIN NepeBon TeKCTa; +++

e Knaccmukaumns nobpa>keHuin, pacnosHaBaHne pedn, CTUAM3auns n3obpakeHui;

e KNaccnpukauma n3obpaxkeHnin, NnepeHoc CTUAS, pacno3HaBaHNe peyn, MallUHHBIA NEPEBOL TEKCTa;

e Knaccmukaumns nobpakeHuin, pacnosHaBaHue peyn, GopMMpoBaHME CZIOBECHOMO ONMCcaHna
KapTUHKMW;

37. Kakue 3agaym 0THOCATCA K KNacCy reHepaTMBHLIX 3a4a4, pPeLlaemblX C MOMOLLbLIO ryBoKmMx
HENPOHHbIX ceTen?

* CUHTE3 M306paXKeHWin, NepeHoC CTUAS N3006pakeHni, (hopMUPOBaHME CZIOBECHOMO OMMCAHNA
KapTWHKW, MaLLNHHBIA NEPeBO TEKCTA;

e Knaccugukaums n3obpaxeHuit, CUHTe3 n3o0bpaxeHuii, NepeHoc CTUAN N30bparkeHni;

e KNaccudukauma n3obpaxkeHuin, NepeHoc CTUAS, pacro3HaBaHNe peyn, MallUHHBIA NepPeBo] TEKCTA;



* CUHTE3 U306paXKeHWii, NepeHoC CTUNS N3006paXkKeHni, (hopMUPOBAHME CZIOBECHOMO OMMUCAHNS
KapTUHKK; +++

38 Yt1o npenctasnseT cobon cBepToYHas rnybokas ceTb?

HEMPOHHaﬂ CeTb, COCTOALWAA N3 nocnenoBaTe/IbHOCTN CBEPTOYHbIX CJ10EB 1 MOJIHOCBA3HbLIX CN1OEB;

HeVIpOHHaFl CeTb, COCTOALWaA N3 NocaenoBaTesIbHOCT CBEPTOYHbLIX CJZI0OEB, BMNEPEMELLKY CO C/10AMU
MyJNHra N MOJIHOCBA3HbIX CNOEB; +++

HepOHHas CeTb, COCTOALLASA U3 MNOC/EN0BATEIbHOCTY CBEPTOYHbLIX C/I0EB, BMEPEMELLKY CO C0SIMU
NYJINHra;

HEeMPOHHas CEeTb, COCTOSLAS U3 NOCNeN0BaATENbHOCTY CBEPTOYHbIX C/I0EB, BNEPEMELLKY CO C/IOSMU
nyJIMHra 1 caoa ¢ aktueauuen Relu;

39 Y10 Takoe nynuHr?

* NPOpPeXMBaHNE AaHHbIX HA BbIXOA4E KaXXA0ro NOJHOCBA3HOMO C/0S;

* MpOpeXMBaHNE AaHHbIX Ha BbIXOLE KaXKA0ro CBEPTOYHOro cos; +++
® MpopexmBaHMe AaHHbIX Ha Bbixohe r1yboKon CBepTOYHON CeTy;

* MPOpeXMBaHNE faHHbIX Ha BbIXO4E KaXKA0ro C/I0s CBEPTOYHOM CETH;

40 KaKylo (hyHKLMIO B CETY BbIMOMHAT CBEPTOYHbIE CJION?

* MPOPEeXMBaHME AaHHbIX A5 MOJAYM Ha MNOJIHOCBSA3HbIE C/IOW;

e (hOpMUPOBaHME NPU3HAKOB AJ1S MOAAYN Ha MOJIHOCBSA3HbIE Clow; +++
* MPOpexXnBaHne AaHHbIX U POPMMUPOBAHME NMPU3HAKOB;

e arpervpoBaHne JaHHbIX;

41 KaKkylo (hyHKLMIO B CETU BbIMOJHAIOT BbIXOLHOW C/I0M CETU KNnaccudpmkaTopa?
e hopMmpoBaHMe OTKINKA B BULE NHAEKCOB KJIaCCOB;
e (hopMMpoBaHMe OTK/NKA B BULE BEPOATHOCTEN KJIacCOB;+++
* (hopMUpOBaHNE OTK/MNKa B BULE BEPOATHOCTEN OLLUMBOK;
e (hopMUPOBaHME OTK/INKa B BULE OLEHOK HEeN3BECTHLIX NapaMeTpoB

42 KaKylo (hyHKLMIO B CBEPTOYHON CETU BbIMOJIHAIOT NMOJIHOCBA3HbIE CJION?

¢ (hOPMUPOBAHME BLIXOHON peakLMN Ha OCHOBE BblAENEHHbIX B CBEPTOYHbIX C/IOSX MPU3HAKOB; +++
e Knaccugukaumio 06pasos Ha OCHOBE BblAENIEHHbIX B CBEPTOYHbLIX C/IOSIX MPU3HAKOB;

® PerpecCUoHHbIA aHaM3 Ha OCHOBE BblEeIEHHbIX B CBEPTOYHbIX C/1I0SX NPU3HAKOB;

e arpervpoBaHWe JaHHbIX Ha OCHOBE Bble/IeHHbIX B CBEPTOYHbIX C/I051X NMPU3HAKOB;

43 KaKylo hyHKLWIO B HENPOHHBIX CETSAX BbINOJIHAET BXOLHOMA CION?

e NpuBefeHNe BXOAHbIX AaHHbIX K 3afaHHOMY pa3Mepy, HOPMann3aLUuto AaHHbIX; +++
® NICYCCTBEHHOE Pa3MHOXEHMNE IaHHBbIX;
e MacwTabrvpoBaHue AaHHbIX;

® arpernpoBaHne AaHHbIX Ha OCHOBE BblAENEHHbLIX MPU3HAKOB,

44 B 4eM COCTOMT onepauusi CBEPTKM nNpu 06paboTkn n3obparkeHni

® B3BeLlEHHOE CyMMMNPOBaHNE BXOAHOM KapTbl MPU3HAKOB,



B3BELLEHHOE CYMMUPOBAHME BXOAHOIO 1300paXKeHNs Ny BXOAHOW KapTbl NPU3HAKOB;
B3BELLEHHOEe CYMMUpPOBaHMe dparMeHTa BXOAHOM0 1306parkeHns uan BXOLHOW KapTbl NPU3HAKOB;
+++

B3BeLLEHHOe Npou3BeAeHne hparMeHTa BXOLHOro N306paXKeHUst UM BXOLHON KapTbl MPU3HAKOB;

46 YTo Takoe padding?

3anoJsiHeHNe KpaeBblX y4aCTKOB M306paXKeHUs 1an BXOAHON KapTON NPU3HAKOB Hy MU+ ++;
3aMno/IHEHNE HEKOTOPbIX Y4AaCTKOB U306paKeHNs WU BXOAHON KapTo MPU3HAKOB HYNAMU;
3anoJsIHeHNe KPaeBblX y4aCTKOB M306paxeHUs 1an BXOAHON KapToN NPU3HAKOB eAnHULAMK;
CMeLlleHMe OKHa CBEPTKM Ha 3a[laHHYI0 BEIMYMHY NPU MPOXoae 3006pakeHns Ui BXOAHON KapToin
NPU3HAKOB eANHNLAMY;

46 Y70 Takoe stride?

3aMnoJIHEHME KPaeBbIX y4aCTKOB 1N306pa)keHNs NN BXOLAHON KapTON MPU3HAKOB HYNSaMU;
CABUM OKHa CBEPTKM BLOMb NPU Npoxoae n3obpaxeHns nnm BXOAHOW KapTol NPU3HAKoB; +++
MOBOPOT OKHa CBEPTKM Mpu NPoxoae n3obpaKeHns nam BXo4HON KapTom NpU3HaKoB; +
CMeLLeHre C NMOBOPOTOM OKHa CBEPTKM Mpu npoxone n3obpa>keHns nam BXoLHON KapTon
NPU3HaKOB eANHMLAMMY;

47 Kakyto hyHKLMIO BbINONHAET cnoit bath-Hopmanuzauymmn?

HOPManM3aunsa MUHUMNAKETOB, NCMOAb3YeMbIX MPU 00y4EHNN CETN B CKPbITbIX C0SAX, OTHOCUTENbHO
BbIOOPOYHOro CpefHero n gucnepcmm nakeTa ¢ MCNoib3oBaHMeM 0by4aeMbiXx MapaMeTpPoB CXaTUs 1
caBura;+ ++

HOpPMasiM3aunsa MUHUMAKETOB, UCMOJIb3YyeMbIX NpK 00yHEHNN CETU B CKPbITLIX CNOSAX, OTHOCUTENLHO
BbIBOPOYHOro cpeaHero n aucnepcun obyyatowen BbIbOpKK € NCNoJsib30BaHNe 0by4yaeMbix
napaMeTpoB CXaTUS U CMELLEHNS;

HOPManM3auna MUHUNAKETOB, NCNONb3yeMbIX MPU 06y4eHNN CeTU ANS BXOLHOMO CJ0S,
OTHOCUTENbHO BLIBOPOYHOrO CPefHEero n Aucnepcum nakeTa C UCnosib3oBaHmeM obyvaemMbix
NapaMeTpoB CKaTUSA U CMELLEHNS;

HOpMa/siM3aunsa MUHUMAKETOB, UCMOJIb3YyeMbIX Npn 06y4eHn CeTU AN BXOLHOrO CJ04,
OTHOCUTEsbHO BIBOPOYHOr0 CpeaHero n gucrnepcumn obyyatoLlen Beibopku;

48 Kakylo hyHKLMIO BbINOAHAET cioi dropout?

perynspusauuns npouecca oby4eHus nyTem Cay4aHOro OTKYEHNS HEKOTOPOW YacTu CBS3EN
MeXJIy HeMpoHaMM CeTU Ha pa3HbiX anoxax npouecca obyyveHns;+ ++

perynsapusauusa npouecca oby4eHns nyTem OTKAOHEHUS HEKOTOPOW YacCTun CBA3EN Mexay
HeMpoHaMM CeTn Ha BCeX arnoxax npowecca obyyeHus;

perynsapusaumsa npouecca oby4eHns nyTem OTKAOHEHNS HEKOTOPOW YacCTu CBA3EN Mexay
HeMmpoHaMu CeTn Ha 3noxax npouecca obyyeHus;

perynspusauuns npouecca oby4eHus nyTem cay4aHOro OTKKYEHNS HEKOTOPOW YacTu CBSA3EN
aKTMBALMOHHBIX (DYHKLNA Yy HEMPOHOB CETU Ha pPa3HbIX 3Moxax npouecca obyyeHuns;

49 YT1o Takoe L1/L2- perynsapusaumna?

perynspusauus npolecca oby4yeHus nyTem cayyYyaHONW MHMULMAIM3AL MM BECOBLIX KO3 NLINEHTOB
N CMeLLeHunn;

perynspusauus npouecca obyvyeHus NyTemM YCKOPEHNS POCTa BECOBLIX KOI(PMULIMEHTOB ©
CMeLLeHun;



e perynapusauns npouecca oby4eHUs nyTem orpaHUYeHns pocTa BECOBbIX KOIMMULNEHTOB 1
CMeLleHun; +++

e perynapusauns npouecca oby4eHUs nyTem OTKAYEHNS HEKOTOPOW YacTu CBA3EN MeXAay
HeMpOHaMN CETU Ha Pa3HbIX 3Moxax npouecca obyyeHuns;

50 Ha30BMTe OCHOBHbIE rMnNepnapaMeTpbl CBEPTOYHOI0 CN0s?

* KOJIMYECTBO (hU/IbTPOB (KaHasIoB), pa3Mep sapa CBEPTKM, MapamMeTp CABUra, NapamMeTp 3anojHeHns
Kpaes;+++

* KONINYEeCTBO (UAbTPOB (KaHanoB), pa3Mep sfpa CBepTKW, nMapameTp CABWra, napameTp
aKTVBALMOHHOW DYHKLNK;

* KOJIMYECTBO (hUIbTPOB (KaHANIOB), pa3Mep sapa CBEPTKW, MapamMeTp CABMra, mapaMeTp nyanHra

e pasMep siApa CBEPTKM, MApaMeTp CABUra, NapaMeTp 3anoJIHEHUS KPAEB, MapamMeTp NyJnHra;

51 B 4eM CcyTb MeToZa CTOXaCTUYeCKoro rpagneHTa?

* Ha Ka)[I0N nTepauun B npegeniax 3noxu CayvyahHo U3biMaeTCss OAUH WMAW rpynna npuMepos
(MMHMBaTY) M3 obyyatowen BbIBOPKU 1 Aasiblue BbIYUCAAETCA rpaaneHT yHKLUMOHaMa NoTepb no
OCTaBLUENCS YaCTu BbIOOPKY;

* Ha KaXxaon ntepauuun B nNpeaeniax 3noxu cayyvanHo BbibMpaeTca OAWH MW rpynna NpMMeposB
(MMHMBaTY) M3 obyyvatolen BLIOOPKM U Oanblie BbIYUCASAETCA rpaAneHT PyHKLMOHaNa NoTepb
TONIbKO Ha 3Ton rpynne;+++

® Ha Ka)kgon utepauuun B npegenax 3Mnoxu cayv4alHo BbibMpaeTCcs OAWH UAK Fpynna NpUMepoB
(MnHKMBaTY) N3 obyyvatowen BoiIBOPKM U Oafblie BbIYUCASETCS CAyYalHbIA rpagueHT yHKLUMOHaNa
noTepsb;

® Ha Ka)XA0W 3noxe C/ayyanHo BbibupaeTcs OAWH Wan rpynna npumepoB (MnHubaTy) ns obyvatowen
BbIOOPKM 1 Aasible BbIYNCNAETCS FrpagnMeHT PyHKLIMOHaNa NOTePb TOJIbKO Ha 3TON rpynne;

52 B 4yeM CyTb TeXHOM0rnn nepeHoca oby4eHns?

® 3aKJII0YAETCS B OTKJ/IOYEHUN BCEX CBEPTOYHbIX CJIOEB paHee o0by4yeHHOro KjaccupukaTopa,
NOOKJI0YEHNN HOBbLIX CBEPTOYHbLIX C/10€B 1 00006y4YeHM (TOHKOM HAaCTPOMKK) Mo HOBYIO 3adady;

® 3aKJIIOYAETCA B OTKJIOYEHUM BCEX MOJIHOCBA3HbLIX CNOEB paHee oby4yeHHOro KhaccudukaTopa
[0006y4YeHUN (TOHKON HAaCTPOMKM) MNOMHOCBSA3HbLIX C/I0EB MNOA4 HOBYIO 3a4a4vy U UX MOAKJOYEHUN K
CBEPTOYHbIM;

® 3aKJ/Il04aETCA B OTKJIOYEHUMN BCEX MOJSIHOCBA3HbLIX C/I0EB paHee 0by4yeHHOro KnaccugukaTopa,
NOOKJ/IIOYEHNN HOBbIX C/T0EB MOJIHOCBSA3HbIX C0EB U A0000YyYeHWN (TOHKON HAaCTPOWKK) Mo HOBYIO
3afavy;+++

® 3aKJ/Il04aeTCs B A000OYYEeHUN (TOHKOWM HACTPOMKe) paHee 0by4YeHHOro KnaccudukaTopa;

53 Kakune nonoxuTensHble 3 eKTsl 4OCTUAIDTCSA MPU UCMOIb30BAHUM TEXHONOM MM NepeHoca obyyeHna?

® BO3MOXHOCTb YCKOPUTb MNpouecc obyyeHMs, BO3MOXXHOCTb MPOBOANTb A006y4eHUe (TOHKYIO
HaCTPOWVKY) Ha Manon Boibopke;+++

® BO3MOXXHOCTb n3bexaTtb npouenypbl 06y4eHUs, BO3MOXHOCTb NPOBOANTL A006yYeHMEe (TOHKYIO
HaCTPOWKY) Ha Manon BbibopKe;

® BO3MO)XXHOCTb MOBbLICUTb OLICTPOLENCTBNE CETU, BO3MOXXHOCTb NPOBOAUTL f000y4eHne (TOHKYIO
HaCTPOWKY) Ha Manon BbibopKe;

® BO3MOXXHOCTb M3bexaTb ANNTENbHON NpoLeaypbl 06y4eHns, BO3MOXHOCTbL NPOBOANTL A00By4YeHne
(TOHKYIO HacTponKy) Ha 60/bLLION BLIBOPKE;



54Kak 06beanHAI0TCS B 00LLEM C/yYae JaHHbIe, MoyYeHHbIe OT HECKOJIbKUX KaHaI0B CBEPTKU A1
nepefayn Ha KaHabl ClefyoLwero cios ?

® MYTEM NEPEMHOXKEHUA,

® MyTeM noTo4Ye4YeHon CBEepPTKHK;
® [YTEM HaJIOXKEHNA,

® MYyTEM CNOXEeHNA+++;

55 Kakure onTMMK3aTopbl U3 NepedncieHHbiX NCNob3yTCa A4 peanmnsaunm npowuecca obyyeHme
rnybokux cetem OOCTynHbI B Keras?

e SGD,Adagrad, RMSProp, Adadelta, Kernel regularizer;
e SGD,Adagrad, RMSProp, Adadelta, BN;

e SGD,Conv2D, RMSProp, Adadelta, Adam;

e SGD,Adagrad, RMSProp, Adadelta,Adam+++;

56 [15 Kakux 3afay UCrosib3yloTCa PeKYPPEHTHbIE HEMPOHHbIE CeTU?

e ANS KnaccuduKkauuu;

* N8 KNacTepusauuu;

e ANS KNaccuduKauuy 1 NporHo3npoBaHus; +++
e 115 reHepaLumn HOBbIX AAHHBIX;

57 B yem npuHuUMNManbHas 0COBEHHOCTb CeTeln knacca LSTM?

® 3TO CE€Tb AONrON KPAaTKOCPOUYHOM NamsATu, B KOTopon obecneynBaeTcs 3anoMUHaHne HebONbLINX
NpeaLlwecTBYOLWMNX Y4aCTKOB BXOAHOW NOCNeA0BaTENbHOCTU A1 NPUHATUSA PeLLEHNS;

® 3TO CeTb OO0JITON KPAaTKOCPOYHOW MamMsATWU, B KOTOpoi obecnevymBaeTcs 3anoMuHaHne Bonee
ONNTEeNbHbIX MPEeALWeCcTBYOWNX Y4aCTKOB BXOAHOMW MOCAEOOBATENbHOCTM ONS MPUHATUS
pelieHns;+++

® 3TO CeTb AO0JIrOM KPAaTKOCPOYHOW MamsaTh, B KOTOpon obecneymBaeTca 3anoOMUHaHME BCEX
npeaWwecTBYOWMNX YH4aCTKOB BXOAHOW MOCAeOOBaTEeNIbHOCTU ANA MPUHATUA pelleHns ans
reHepauun HOBbIX AAHHBbIX;

® 3TO CeTb A0JIrON KPAaTKOCPOYHOM NaMsATU, B KOTOPON obecneynBaeTcs 3anOMUHaHNe ANUTENbHbIX
nocnefyoLmx y4acTKOB BXOLHOM MOCAeA0BaTENbHOCTY AN NPUHATUA PeLLEHNS;

58 Kakne 0CHOBHble KOMMOHEHTbI ceTn LSTM?

® COCTOSIHME A4enKun, hunbTp 3abbiBaHNS, BXOAHON (DMALTP, BbIXOAHOW (PUALTP;+++
® COCTOSIHME NaMATH, PunbTp 3abbiBaHUSA, BXOAHON (DUALTP, BbIXOLHOW (UALTP;

® COCTOSIHME fYENKMN, KOHTPOMpYytowme GuibTpbl;

® COCTOSIHME fIYelKK, PUNBLTP NpeLCcKa3aHns, BXOOHON (UbTP, BEIXOAHON (PUNLTP;

59 Kaknm MeToa0M MOXHO 0by4aTb ceTb LSTM?

e f1tobbIM M3 AOCTYMHbLIX ONTUMW3ATOPOB; +++
* TOJIbKO METOAOM adam;

® TOJIbKO MEeTOLO0M sgd;

* TOJIbKO MeToAoM adagrad;

60 Y10 Takoe ayrMeHTaumMsa OaHHbIX?



reHepaumnsa obyyatowen BoibopKY;

* reHepums TecTupytoLen BoIbopKy;

* pa3sMHOXeHue obyyatoLlen BbIbopKu;+++

® pa3sMHOXEHWEe TeCTUPYIOLLEN BbIGOPKNY;

Bonpochkl ¢ eAUMHCTBEHHbIM OTBETOM (15)

1.Kak Ha3blBaeTCs Hanbonee M3BECTHLIN anropuTM, peannsylowmnin KoHuenumto 6arrnHra (Ha pycckom
A3blKe, CTPOYHbIe ByKBbI)

OTBeT: c/ly4yalHbIn nec

2.KaK Ha3biBaeTCs Hanbosiee 3BECTHbIN arOpUTM, PEaIN3YIOWNA KOHLENUMIO BYCTUHIa (Ha aHM INACKOM
A3blKe, CTPOYHbIe ByKBbI)

OTBeT: adaboost

3.HazoBuTe hamuanio pycckoro matemaTurKa, AOKa3aBLIero yHMBepcabHyto TeopeMy 06 annpokcuMaLmm
OTBeT: KosiMoropos

4.Kakas akTUBaLMOHHAs (PYHKLMA UCNOb30BasoCh B Mogenn MakKannoka-Mutca (CTpoyHble BykBbl)
OTBeT: noporosas

5.Kak Ha3blBaeTCsa MeTohd TecTuMpoBaHuUs anropuTtmMoB obpaboTkym uHpopmauum, obecnevnBatowni
BO3MOXHOCTb MCMOJIb30BaHUS 4711 3TOro oby4vatoLLen Bbibopku

OTBeT: KpocCC-Banmaauyns

6.Kakne pyHKLMM aKTMBaLUM NCMOSIb3YIOTCA B CTaHA4apTHOW ceTn MLP?

OTBeT: cMrMonpanbHble

7.B yeMm rnaBHas 0C06eHHOCTb YHKLMI aKTUBaLMK CTaHAapTHoW ceTn MLP? (ogHo cnoBo)

OTBeT: AndhepeHUMpyeMOCTb

8. Kakon meTon ncnonbsyetca npu obyveHnn MLP (CTpoyHble

OTBeT: 06paTHOro pacnpocTpaHeHns ownbku

9. Kakasa (hyHKUMA akTMBaLuUM Hanbonee 4aCcTo NCNOJb3yeTCsa NOC/e CBEPTOYHOMO CNos (CTPOYHbIE)
OTBeT: relu

10. Kakas yHKLNSA aKTMBaLmMM Hanbonee 4acTo UCMONb3YyeTCA Ha Bbixode riybokon CBepTOYHOM CETH
(CTpoYHbIE)

OTBeT: softmax

11. Kakas yHKLMA noTepb Haubonee 4aCToO NCNONb3YeTCs Ha Bbixoae rnybokon ceTun KnaccudunkaTopa
(cTpo4Hble, pedwuc)

OTBET: KPOCC-3HTPOMNUA

12.KaK Ha3blBaeTCA C0M, OCYLWECTBASIOWNIA NOHMKEHME pa3Mepa KapT NPU3HAKOB B CBEPTOYHbIX CETAX
(Ha pycckom, aBa Csi0Ba)

OTBeT cnon cybanckpeTmsaumm

13. Pa3mep sgpa cBepTkU 3x3. CKOJIbKO BECOBbIX KOI((PULMEHTOB HAa0 HAaCTPOUTb Npu obyyeHun, ecnm
Ha BXoAe LBeTHoe n3obpaxeHune (Lndgpa)

OTBeT: 27

14. Obbem obyyatoLlen Boibopkn 2560 npumepos. O6beM MuHUNakeTa 32 npuMepa. CKOAbKO nTepauunn
NPOM30NAET Ha Ka)kaon anoxe obyyeHus (umdpa)

OTBeT: 80



15. Pa3mep aapa cBepTkM 5x5. CKOIbKO NapaMeTpoB CMeLLEHNS Haf0 HAacTPOUTb Npu 0byyeHumn, ecnm Ha
BXO[le LiBETHOE n306pakeHne (umdpa)

OTBeT: 1
Bonpockl ¢ pa3BepHyTbiM 0TBETOM (15)

1. JlaTb MaTeMaTn4yeckoe onucaHune K NOCTPOEHUNIO a/IFTOPNTMOB KJ'IaCCVI(bI/IKaLI,VII/I <<CJ'Iy‘-IaIZHbIVI nec» no
waram.

2. [laTb MaTeMaTU4yeCKoe OMNnCcaHmne K NOCTPOEHMIO anropuTMoB Knaccudukaumm «adabosst» no waram.

3.[aTb onuncaHue crnocoba npeononeHus npobrsembl «UCKOYAOWEE NIN» HA OCHOBE [BYCNOMHON
HEeMPOHHOW CEeTU C NOPOroBoN yHKLMEN akTUBaLUN.

4. Mepevyncnmtb U3BeCTHble BaM pyHKUMM aKTMBaL NN,

5. laTb MaTeMaTM4eCKoe onmcaHme K NoCTPOEHMIO anropuTMa obpaTHOro pacnpocTpaHeHus owmnbKmu no
aram.

6. B 4eM CMbICN CMO/Ib30BaHME CreunanbHbIX NPoLeayp MHULMANN3aLMN BECOBbIX KOIMPULNEHTOB 1
CMelleHuir. NprBeanTe KpaTKoe OnncaHne N3BeCTHbIX BaM anroputmos.

7. DanTe pa3BepHyTOe ONUCaHUe apxuTekTypbl MLP.

8. [lanTe pa3BepHyTOe ONMCaAHNE apXUTEKTYPbl CBEPTOYHON HEMPOHHON CETMW.
9. [lainTe pa3BepHyTOe ONMUCaHNE apXUTeKTypbl CETU Onsa cermeHTaumm U-Net.
10. JanTe pa3BepHYTOE OMMCaHNe apxXnTekTypbl ceTn LSTM.

11. MNprBeanTe pasBepHYTOE ONMUCaHNe MeToda CTOXacTUYeCKoro rpaguneHTa.

12. NmeeTca paHee obyvyeHHas cBepTOYHAsA HEMPOHHAA CeTb. TpebyeTcs oCcyWwecTBUTb nepeHoc oby4yeHmns
AN ee UCroJib30BaHMA B KayeCTBe KnaccudukaTopa Ha Apyroe 4yncno kaaccos. OnuwnTe npouecc v
npuBeanTe COOTBETCTBYIOLLME PUCYHKM C apXMTEKTYPOW HOBOMN CETMW.

13. MpuBeanTe NPOCTENLLNIA NPUMEP KOAa C CO3AaHNeM HEMPOHHONM ceTn B Keras Ha oCHOBe
nocnenosaTtenibHoM Mofenun Sequential API

14. TMpuBeanTe NPOCTENLLNIA NPpUMeEpP C CO3A4aHNEM HENPOHHON ceTu B Keras Ha 0CHOBE (DYHKLMOHANILHON
mogmenun Functional API

15. MpuBeanTe npumep C CO3LaHMEM CBEPTOYHON HEMPOHHON ceTu B MatLab, 3afaHnem ee
rmneprnapaMeTpoB W HacTpoek oby4veHns

KpnTepun oLeHBaHNsA 0TBETA Ha BOMPOCHI C Pa3BEPHYTLIM OTBETOM

KprTepun oueHrBaHus LLIkana oueHoK

Obyyatowmmnca NnpmBoaMT nonHoe n 6esowmnboyHoe OTnmyHo (90-100
MaTeMaTU4Yeckoe onucaHne anroputMma. MNpencrasneHa |6annos)
AeTaNlbHas 1 npaBWibHas B10K-CxeMa anropuTma.




ObyyvatoLmncs NPMBOANT AOCTATOYHO MOSHOE
MaTeMaTU4Yeckoe onucaHve anroputMa. MNpepcrasneHa
YKpYNHeHHast 610K-cxeMa anropuTMa. [lonyckaroTcs
He3HauYnTesIbHble HETOYHOCTU, HET LOJHKHON
neTanuaumm 610K-CxeMbl.

MpeacTaB/ieHO MaTeMaTM4eCKoe onucaHme nnm 61ok-
CXeMa anropmuTMa, NpaBubHO OTParkaloLne OCHOBHbIE
3Tanbl BbIMOJHAEMbIX BbIYUCIEHNIA U HE COAep KaLLne
rpybbix oWnboK.

MpeacTaBfieHbl HEMOJIHbIE MaTEMATUYECKOE ONUcaHme
n 6noK-cxema, cogepxxawme rpyboie ownbkm nnm
HETOYHOCTM

Xopotwuo (70-80 6annos)

YO0BNEeTBOPUTENbHO
(50-70 6annos)

HeyposnetsopuTesibHO
(MeHee 50 6annos)






