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®Th.01 «<HeupoHHble ceTu B cpene R»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
Hanpas/JeHWI0 MOAroTOBKM (cneumnanbHocTu) 13.04.02 dneKTpodHepreTuka M 3dJIEKTPOTEXHUKaA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 147 o1 28.02.2018 u
COOTBETCTBYOLEro y4ebHoro nnaHa.

Pa3paboTymk PMNM:

A.H Nlapa

(BOMKHOCTb, CTEMEHb, Y4eHOe 3BaHue) (oKno)

A.B. BonkonaeBa, KaHaougatT
3KOHOMUYECKNX HaYK, LOLEeHT

(PUO, cTeneHb, y4eHoe 3BaHMe)

3aBefyoLunii KaeLpoi

COl'JTACOBAHO:

Mpencenatens METOAUYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (MK y4ebHo-
MeTOANYEeCKON KOMUccun)

E.T lemunpgosa, KaHanmoatT
IOPULNYECKUX HaYK, OOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoauTens obpa3oBaTesibHON A.A. CKlafvnMKoB, kKaHguaaT
nporpaMmbl TEXHMNYECKUX HayK

(®UO, cTeneHb, yyeHoe 3BaHue)

A.A. CKnagyumkoB, KaHouaoaT
TEXHUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)

3aBefyoLni BbiMyCKaloLLen Kadenpon
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnbl)
KOMMNeTeHL N

Koa un
HauMeHOBaHue
KOMMEeTEeHLUH

Koo n HauMeHoBaHue
MHAMKaTOpPa AOCTHMXKEHMS
KOMMNeTeHunun

Pe3ynbTtaThl 00yuyeHus
(3HaTb, yMeTb, BnageTh,
COOTHEeCEeHHbIe C
MHOWKaTOpPaMHM
DOCTUXXEHUA
KOMMeTeHLUn)

MpoheccnoHanbHble KOMNETeHU MK

He npenycMoTpeHo

MK-1 CnocobeH
y4acTBOBaThH B
yrnpasfieHum
npoekTamu u
UMdppoBbIM
pa3BuTUEM B
chepe
3NEKTPOIHEPreTUK
n

MK-1.5 Ncnonb3yeT meToab
NPOEeKTMPOBaHUA,
NOCTPOEHUSA 1 yrNpaBJieHN$
KOPNopaTUBHOM
APXUTEKTYPON, yNpaBieHNS
NT-cuctemamm, CKBO3HbIE
TEXHONOr NN

BnageTb HaBblKaMu
NAaHNPOBAHUA 1 NPOBeAEHMNS
3KCMEPUMEHTAJIbHbIX
NCCNenoBaHnin C Lienbio
NoJsly4eHUs onTUMabHbIX
napaMeTpoB HEMPOHHBbIX
ceTen

3HaTb OCHOBHbIE
0COBEHHOCTN apXUTEKTYphI
HENPOHHbIX CETEN N METOAbI
X HAaCTPOWKK (aganTauun) n
TeCcTMpoBaHUA

YmeTb BbibupaTb
WNCKYCCTBEHHYIO HENPOHHYO
CeTb Y MeTOo[, OLeHNBaHNS,
NPOBOANTb TECThI
cneumndukauum mogenu,
NHTepnpeTnpoBaTb
noJiy4yaemMble pesynbTaThl;
€034aBaTb CKPUMTHI,
nporpammel B R ona
TecTupoBaHus
NCKYCCTBEHHbIX HEMPOHHbIX
ceten

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo AMCUMNAUHBLI (MOZyNs) B CTPYKType 06pa3oBaTebHOW NporpaMmmbl: 610K hakynbTaTUBHbIX

OUCLUNIUH
Kon

KoMn MpepwecTBylowne MapannenbHO ocBaMBaeMblie Mocneaviowme aNCUUNANHLL
eTeH OVNCLUNNHBI ONCLUNNHBI Aylolune aucy
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MK-1

KnbepbesonacHoCTb u
KpunTorpadus; MalimHHoe
0by4yeHune B 3NeKTPOIHEPreTrKe;
YrpaB/ieHne NpoeKkTamu B
3N1eKTPO3HEpreTuKe; YnpasneHuve
pYCKaMm B NpoekTax Lngposon
TpaHcdopmaLun

KnbepbesonacHoCTb u
KpunTorpadus; MalmHHoe
0by4yeHune B 3NeKTPOIHEPreTrKe;
YnpaB/iieHne NpoeKkTamm B
3N1EKTPO3HEpreTuKe; YnpasneHuve
prYCKaMmn B NpoeKTax Lnugposon
TpaHcdopmaLun

KnbepbesonacHoCTb ©
KpunTorpapus;
MnKponpoLLeccopHbie yCTPONCTBa
peNienHoM 3aLnTbI 1
aBTOMaTuvKy; MnaHnpoBaHne
3N1EKTPO3HEPreTNYECKIX
peXxnMoB
3NEKTPO3IHEPreTUYECKNX CUCTEM;
MoaroToBka K npouenype
3aLlUThI 1 3aLLMUTa BbIMYCKHOWN
KBanMVKaLVOHHON paboThl;
Mpon3BoACTBEHHasA NpaKkTuKa:
npeLavnioMHas NpPakTuKa;
Mpoun3BoACTBEHHAsA NpaKTMKa:
MPOEKTHas NPaKTUKa;
CTpaTernyeckoe ynpasfieHne
npoekTamu LngpoBom
TpaHchopmaumu; YripasieHue
NHADOPMALIMOHHON Cpeaon;
YnpaBneHne pecypcamu 1
cepBrcaMun NHPOPMaLMOHHbIX
TEXHONOrnn; YCTponcTea
TeneMexaHukun un
TenecurHaamsauny; dNemMeHThI
AKTWBHO-a4ANTUBHOM
3N1EKTPUYECKON CETK

3. 06beM AUCUUNINHDI (MOﬂ,ynH) B 3a4eTHbIX eAuHUUaX C YyKa3aHueM KoJinuectBa
daKageMU4eCKux 4acos, BbiaeJIieHHbIX Ha KOHTAKTHYIO pa60Ty OGYHBIOI.UMXCH C
npenopaBsartesieM (no Bupam y‘-IEGHbIX 3aHATUM) U Ha CaMOCTOATEJIbHYIO pa60Ty

obyualowmxcs

2 cemecTp
Bcero yacos
yacos /
. / 4acoB B
Bupn yyebHOM paboThl . 4acoB B
3J1IeKTPOHHOM .
3/1IeKTPOHHOM
¢dopme
cdopme
AypuTopHas KOHTaKTHasa pabota (Bcero), 7 7
B TOM 4yucne:
MpakTuyeckne 3aHATUS 2 2
CaMocToaTenbHasa pabora (Bcero), 34 34
B TOM 4yucne:
NoAroTOBKa K NMPaKTUYECKUM 3aHATUAM 34 34
WToro: yac 36 36
UToro: 3.e. 1 1

4. Copep>xaHue AUCLUNINHBI (MOayNa), CTPYKTYpPUPOBaHHOE MO TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCTBa akafeMU4YeCKnX 4acoB U BUAOB

y4eOHbIX 3aHATUN

Ne

pasgena

HauMeHoBaHMe pa3gena OUCLUNNHBI

Bupbl yuebHOM
HarpysKku u ux
TPYAO0EMKOCTb, Yachl

Bcero
Yyacos

N3 | AP |N3|CPC




1 OCHOBbI NOCTPOEHNS U 06yYeHNA HEMPOHHbIX ceTen B R o]0 1] 17 18
2 rnybokoe obyyeHne n NpakTUYeckoe npuMeHeHne B R o]0 1] 17 18
Utoro| 0 | O | 2 | 34 36
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
YyebHble 3aHATNA He peann3yoTCs.
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATNSA He peann3yoTcs.
4.3 Copep>XaHue NPaKkTUYeCKUX 3aHATUH
KonuyectBo
TeMma Copep>xaHne NpakTU4eCKOro 3aHATUA Yacos /
Ne HauMmeHoBaHue
NpaKTU4ecKoro (mepeyeHb AMOaKTUYECKUX eANHNLL: 4acoB B
3aHATUA paspena .
3aHATUA pacCMaTpUBaeMbIX MOATEM, BOMNPOCOB) | 3/IeKTPOHHOM
cphopme
2 ceMecTp
3HAaKOMCTBO C apXUTEKTYpON
NCKYCCTBEHHbIX HEMPOHHbIX CeTel
(MepuenTpoH, MHOrOCOMHbIE CETK).
YcTaHOBKa 1 HacTporKa cpenbl R,
NOLK/I0YEHMe Creumnanu3npoBaHHbIX
naketos (neuralnet, nnet, RSNNS).
Tema 1. BeefieHne | I3y4eHne OCHOBHbIX (DYHKLMWI aKTUBaLLUN
B HENPOHHbIE (curmownpa, ReLU, runepbonmyecknia
CeTU N NaKeTHbIN | TaHreHC) 1 nx peanusaums B R.
OCHOBBbI oo Lo
aHanm3 B R. Tema | [lMocTpoeHne npocTenLlen o4HOCIONHON
MOCTPOEHUS 1 y
1 06y EHIS 2. Oby4yeHue ceTn ans 3agayvm GuHapHom 1
HEADOHHBIX HENPOHHbIX KJaccudmkauum. Anroputmel obpaTHoro
pe ceTen: pacnpocTpaHeHns oWmnbKm
ceten B R .
anropuTMbl 1 (backpropagation) n rpagneHTHOrO
HacTpomnKa cnycka B R. Peryndpusauuns ons
runepnapameTpoB | npefoTBpaLleHns nepeobyyeHns.

MpakKTM4Yeckoe yrnpasieHne CKOPOCTbIo
0byyeHuns, KONMYECTBOM 3MOX, Pa3MepoM
6aT4ya 1 KOSIMYECTBOM HEPOHOB B
CKPbITbIX CNOsIX. Bu3yanusauuns npouecca
0byyeHns ¢ NOMOLLbO FrpathMKoB OWMBOoK

N METPUK TOHYHOCTWN.




Tema 3. Tnybokue
HENPOHHbIE CeTK
(Deep Learning) n
naket

MopkntoveHne n paboTa Cc NakeTamu
keras n tensorflow B cpeze R.
MocTpoeHune rnybokux ceTen c
HECKOMbKMMUN CKPLITHIMU CIOSMU.
icnonb3oBaHue Dropout-cnoés n Batch
Normalization gnsa ynyvweHuns
0606weHns. CoxpaHeHne 1 3arpyska
0by4eHHbIX Mogenen. CpaBHeHVe
NPON3BOLANTENBHOCTY FyBOKIMX 1
MenKunx ceTel Ha peanbHbiXx Habopax

Inybokoe Keras/TensorFlow | gaHHbIX. [IpUMeHeHne HENPOHHbIX CeTen
7 obyyeHune un ana R, Tema 4. AN5 NPOrHO3MPOBAHNS HEMPEPbLIBHbLIX 1
npakTuyeckoe MpuknagHele BE/INYUH (perpeccms), MHOOK/1aCcCoBOW
npuMeHeHue B R | 3agayu KJaccudukauum, a Takxxe o5 aHanmsa
HEMPOHHLIX CeTeN | BpeMEHHbIX PSAOB (C UCNOJIb30BaHMEM
B R: perpeccus, NPOCTbIX PEKYPPEHTHbLIX CETEN UK
KJlaccudukaums u | coBUroB okoH). OLleHKa KavecTsa
BpeMeHHble psabl | Mogenen: RMSE, MAE, maTpuua owmnbok,
ROC-kpuBble. Pa3bop Kencos:
npefckasaHue LeH Ha HeABMXXMMOCTb,
pacrno3HaBaHue pyKOnuUcHbIX ungp MNIST
B R, NporHo3upoBaHme BpeMeHHbIX PSaoB
(HanpumMep, KypcC BaJIlOT 1Un
TeMnepaTypa).
Utoro 3a cemecTp: 2
UToro: 2
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bua Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue o paboThbi KonuyectBo
caMoCTOoATeJNIbHOU
pa3sgpena paboTbl (mepeyeHb ANAAKTUYECKUX €ANHNLL: Yyacos
paccMaTprBaeMbIX NOATEM, BOMPOCOB)
2 cemecTp
3HAKOMCTBO C apXUTEKTYpPOWA
NCKYCCTBEHHbIX HEMPOHHbIX ceTel
(mepuenTpoH, MHOFOC/IONHbIE CETH).
YCTaHOBKa 1 HAacTporKa cpedbl R,
noaKto4YeHne cneumanm3mpoBaHHbIX
naketos (neuralnet, nnet, RSNNS).
I3y4yeHne 0CHOBHbIX (OYHKLWI akTUBaLUK
(curmompa, RelLU, runepbonunyeckuni
TaHreHc) 1 ux peanavsaumns B R.
MocTpoeHme NpocTenLLen 0aAHOCIONHON
OcHoBbI NocTpoeHna n | Moarotoeka K N
M ceTn ans 3agayvm buHapHoOM
0by4eHnsa HEMPOHHbIX npakTU4eckKnum 17
- Knaccugukaumm. Anroputmel obpaTHOro
ceten B R 3aHATUAM

pacnpocTpaHeHns owmnbKu
(backpropagation) n rpagneHTHOro
cnycka B R. Perynspusauns ons
npeaoTBpaLLeHns nepeobyyeHns.
MpakTnyeckoe yrnpaseHne CKOPOCTbIO
obyyeHnsa, KONMYeCTBOM 310X, pa3MepoMm
6aTya 1 KOJIMYECTBOM HENPOHOB B
CKpbITbIX CNosix. Busyanusauma npouecca
0byyeHnsa c NoMoLLblo rpadkoB oLWMBOK
N METPUK TOYHOCTMW.




I nybokoe oby4yeHune n
npakTnyeckoe
npuMeHeHue B R

[MooroToBKa K
NpakTU4YeCKNM
3aHATUAM

MonoktoyeHne n paboTa Cc NnakeTamu
keras n tensorflow B cpepe R.
MocTpoeHmne rnybokux ceTen c
HECKONbKUMU CKPbITbIMU CNOSAMU.
Ncnonb3oBaHue Dropout-cnoés n Batch
Normalization onsa yny4weHums
0606LieHns. CoxpaHeHne 1 3arpy3ka
o0by4yeHHbIX Mmogenein. CpaBHeHNe
NPOU3BOANTENBHOCTY FNYyHOKUX 1
MeNKMX CeTeN Ha peanbHbIX Habopax
LaHHbIX. [IpMeHeHe HENPOHHbIX CeTen
L4719 NPOrHO3UPOBaHUS HEMPEPbIBHbIX
BEJIMYUH (perpeccus), MHOMOK1acCoBOM
Knaccugukaumm, a Takxe 414 aHaamsa
BPEMEHHbIX PAA0B (C UCNOJIb30BAHNEM
MPOCTbIX PEKYPPEHTHbBIX CETEN U
COBMroB OKOH). OueHKa KayecTBa
momgenen: RMSE, MAE, maTpuua owmnbok,
ROC-kpuBble. Pa3bop Kelcos:
npeacKasaHve LeH Ha HeaBMXXMMOCTb,
pacrno3HaBaHme PyKonucHolx uudgp MNIST
B R, NporHo3mpoBaHne BpeMeHHbIX PSL0B
(Hanpumep, KypC BantoT nau
TemnepaTypa).
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WToro 3a cemecTp:

34

UToro:

34

5. MepeyeHb yuebHOM NuTepaTypbl M yuebHO-MeTOaUYECKOro obecneyeHus no
AucuunnuHe (Mogynio)

Pecypc HTb

Ne Bbubnuorpaduueckoe onucaHue CamrTy

n/n P (3B6C CamrTy,
IPRbooks n T.4.)
OcHoBHas nnTepaTypa
BBeneHue B HeMpPOHHble ceTu: y4ebHoe nocobue / bapckuin A.b., UHTepHeT-

1 YHuBepcuTeT MHpopMaUnOoHHbIX TexHonorun (MHTYWUT), Air Min Ap Meana: DNEKTPOHHbIN
2024.- Pexxum pocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||133929
JNlornyeckne HempoHHble ceTu: y4yebHoe nocobue / bapckun A.b., HTepHeT-

7 YHueepcuTeT VHpopMaumnoHHbIX TexHonorunn (MHTYWUT), An Mu Ap Megua: DNIEKTPOHHBIN
2024.- Pexxnm gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||142272
Tiorawes, A.A. BBefeHne B MalwnHHOe 0By4eHne N CKYCCTBEHHBIN
NHTENNEKT : y4ebHoe nocobue / A. A. Tiorawes; CaMapcKuia 3 y

; g JIEKTPOHHBIN

3 | rocynapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, BbldncanTensHasa TeXHMKa.- g
Camapa, 2025.- 208 c..- Pexxum gocTyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||6192

JononHuTenbHaa nutepaTypa
IcKyCCTBEHHbIE HEMPOHHbIE ceTu: y4yebHoe nocobue / Masnosa A.W., A MNn ;
. . DNEeKTPOHHbIN

4 | Ap Megwna: 2021.- Pexxum goctyna: acvDC

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||108228 Pecyp




HenpoHHble ceTn: y4ebHoe nocobue / FopoxaHuHa E.W., MoBoKCKMIA
rOCyOapCTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKALUA N MHOPMAaTUKN: DNEKTPOHHbIN
2017.- Pexxum poctyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||75391

HelipoHHble ceTun: y4yebHoe nocobue / LLeyeHko A.C., CamapuH B.A., A Mn
6 | Ap Meawna: 2025.- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||150767

DNIEKTPOHHbIN
pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamlI'TY (elib.samgtu.ru) ocylwiecTsnseTcs nocpeacTBOM 3/EKTPOHHON
NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U cata HTB Caml' TY no nornHy u naposto.

6. MepeyeHb MHOPMALMOHHBIX TEXHOJIOTUHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU
obpasoBaTenbHOro nNpouecca No AucuUNInHe (Moaynio), BKOYasA NnepeyeHb
nporpaMMmHoro obecneyeHus

OpraHn3oBaHO B3aMMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnoco6
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office Microsoft . JInuEeH3noHHOoEe
(3apybexHblii)
The Document CBOBOIHO
2 | LibreOffice Foundation A
(3apyBexHbIi) pacrnpocTpaHseMoe
3 | Adobe Reader Adobe Readef CsoboaHO
(3apybexHbii) pacnpocTpaHaemoe

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

No
n/n HauMeHoBaHue KpaTkoe onucaHue PeXxuMm pocTtyna
Poccuinckune 6a3bl
DN1eKTPOHHO-6nbIMoTeYHaa cuctema ) . OAHHbIX
1 IPRbooks http://www.iprbookshop.ru/ Or PAHNYEHHOTO
nocTtyna
. 2. Pecypcbl OTKpbITOro
2 | basa HayHeix nyb/umkaLui http://www.spe.org/index.php nocTtyna
3 2neKTpoHHas bubnnorteka «Hayka u http://n-t.ru Pecypcbl OTKpbLITOro
TEXHUKa» nocTtyna

8. OnucaHMe MaTepuanbHO-TeXHM4YECKoM Da3bl, HeOOXOA4MMOWU ANA OCYLLEeCTBJ/IEHUSA
obpasoBaTesbHOro npouecca No AucuunaumHe (Moaynio)

MpakTU4eckune 3aHATUA

AyanTopua s NpakTUYeCKUX U CEMUHAPCKUX 3aHATUN, TEKYLLEro KOHTPOAA U MPOMEXYTOYHOM
aTTecTauumn, yKoMMniaeKToBaHHblE Creunann3npoBaHHom Mebenbio U TEXHUYECKMMU CpeacTBaMu obyyeHus
(npoekTop, 3KkpaH, KoMnbloTep/HOYTOYK), C BbIXOAOM B CeTb WHTepHET U LOCTYMNOM B 3/IEKTPOHHYIO
NHOopMaLNoHHO-06pa3oBaTenbHyto cpeny Caml TY. Ayantopus obopynoBaHa cneunann3npoBaHHon mebensto:
CTOJbl U CTYNbA Ans obyyatowmxcs; CToN U CTyn ANs npenogasaTens,
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[0CKa.
- KOMMbloTepHble Knaccol (aya. 101, 102, 201, 401, 404).

CamocToaTenbHasa paborta

MomelleHNs 41 CaMOCTOSATENIbHOW PaboTbl OCHALLEHbI KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NoaKNYeHns K cetn «MIHTepHeT» U LOCTYNOM K 3JIEKTPOHHON MH(OPMaLMOHHO-06pa3oBaTebHON cpeae
CamITY:
- KabvHeT NS TeKyLero KOHTPOA U NPOMEXXYTOYHON aTTecTaunn, KYpCoBOro MPOeKTUPOBaHWA, FPYNMNoOBbIX U
NHAMBUAYANbHbLIX KOHCYbTaunn aya. 212;
- KabuHeT ona camoctoATenbHoM paboTbl, ayantopus 304;
- KOMMbIOTEPHbIE KNaccol (aya. 101, 102, 111, 201, 401, 404).

9. MeToaunuyeckue MaTepuanbl

MeToanyeckme pekoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIENAX BbIpaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B peLleHN NPOGeCCMOHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJIeHME C MJAaHOM MPAKTUYECKOTr0o 3aHATMS, KOTOPbIA OTpaKaeT Coldep)xaHue
NpeanoXeHHON TeMbI;
2. npopaboTKa KOHCMEKTa NeKUnu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHME TECTOBLIX 3a4aHWi, 3a4a4y 1 ap.

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMyY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPakTUYECKNUX 3aHATUIA U (MAK) Nekumnin. B npouecce NogroTOBKU K MpPakTUYeCKUM
3aHATMAM, Heobxoaumo obpaTnTh 0cob0e BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PeEKOMEHLOBAHHOM
NUTEepaTypsbl.

PaboTa CTy4eHTOB BO BpeMA MPaKTUYECKOro 3aHATMSA OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblfalOTCA 0b6yYaloWwmnmMcs B Havyane iy BO BpeMs 3aHATUSA. Ha NpakTUYeCKUX 3aHATUSX NPUBETCTBYETCA
aKTUBHOE y4acTme B 0B6CYXOAEHUN KOHKPETHbIX CUTyauuin, cnocobHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX NMpobnem, ymMeTb HaxOAWUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMaAHWE Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpenenaTb NPakTUYeCKy 3Ha4YMMOCTb paCCMaTpMUBaeMbIX BOMPOCOB. Ha
NpakKTUYeCKMX 3aHATUAX oby4alowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenen 3aHaTus, obLien NnoaroToBKM
obyyatowmxcsa npenogaBaTesib MOXXET MNOACKa3aTb 00yyatoWmMMCs aaropuT™ peLleHns nan nepeoe LencTaue,
nnn ykasaTb obliee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3yabTaTbl 06CYXAAOTCA C NMO3ULUA UX
aleKBaTHOCTM UM 3PHEKTUBHOCTY B PACCMOTPEHHON CMTyaLun.

MeTogn4yeckme pekoMeHgaLnmn Mo BbIMOJHEHUIO CaMOCTOSATEIbHON paGOTbI

OpraHun3auns CamMoCTOSTENbHOMW paboTbl 0ByYalOWMXCA OPUEHTUPYETCS Ha aKTMBHbIE METO.b
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OBNlafeHNs 3HaHWAMW, pa3BUTME TBOPYECKWX CNocobHOCTel, MNepexoh OT MOTOYHOro K
NHAVBUOYANN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMK NocobusMu, Hay4yHoM, CNPaBOYHOM NNTEpPaTypon,
MaTepuanaMmn Nepuoanyecknux n3gaHnin n MHTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNA
LOMOJIHNTENbHbLIX 3HAHWUIA, NO3BONSET 3HAYUTENbHO aKTUBM3MPOBATHL MPOLECC OBNAAEHWS MHGOpPMauUmnei,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO M3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4UTb HaU3yCTb N BHECTW B M10CCApUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vana
N3y4YeHns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeACcTBEHHO B NPoLEecce ayaUTOPHLIX 3aHATUN;

® Ha NeKUUsx, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C NpenojaBaTefieM BHE PaMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B XO4€ TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN

3a[10/DKEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3aJaHUA W T.4.;

e B 6ubNMoTeKe, AOMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajav.

O eKTUBHBLIM CPeACTBOM OCYLLIECTBAEHMNS 06y4YaloWMMCs CaMOCTOATeNbHON paboThl fBASETCS
3/IeKTPOHHAA MHGOpMaLMoHHO-06pa3oBaTebHAs cpefla YHMBepCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHam, paboynm nporpammamM OUCUUNAWMH (MOAYNEeR), NPaKTUK, K U3AaHUAM 3NEKTPOHHbIX
B61BNNOTEYHBIX CUCTEM,

10. ®oHA OLEHOYHbIX CPencTB No AucuUnIMHe (Moaynio)

®oHJA OLLEeHOYHbIX CPeLCTB NpecTaBsieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
®T[.01 «HenpoHHble ceTn B cpede R»

DoHA, OUEHOUYHbIX CPEeACTB
no AMCLUMNJINHE
®TA.01 «<HenpoHHbIe ceTn B cpepge R»

Kop, u HanpaBJsieHue NoAroToBKHM 13.04.02 2neKTpo3HepreTuka un
(cneunanbHOCTDb) 3N1eKTPOTEXHVKA

Lngposasa TpaHcopMaLns 1 ynpasrieHue

HanpasnenHocte (npocuns) MPOEKTaMW B 3IEKTPOIHEPreTnKe

Keanudukauus MarucTp
®dopma obyueHus 3a04yHas
Flop, Hayana NoAroToBKU 2026

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.

WHCTUTYT / hakynbTet HoBoKy#bbILLIEBCKe

Kahenpa "2/1eKTpo3HepreTnka,
Beinyckaowas kadepnpa 3NEeKTPOTEXHMKA U aBTOMaTU3aLNS
TexHonornyeckux npoueccos" (H®- 33mnATM)

kahegpa "IHhopMaTnKa N CUCTEMbI

Kadeapa-paspaboTumk ynpasnenna" (HO-UnCy)

06beM OUCUUMJINHLI, Y. / 3.e. 36/1

dopmMa KOHTpONA (NpoMeXXyToyHas

3aveT
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropuu
(rpynnbl)
KOMMNeTeHL N

Koa un
HauMeHOBaHue
KOMMEeTEeHLUH

Koo n HauMeHoBaHue
MHAMKaTOpPa AOCTHMXKEHMS
KOMMNeTeHunun

Pe3ynbTtaThl 00yuyeHus
(3HaTb, yMeTb, BnageTh,
COOTHECEeHHbIe C
MHOWKaTOpPaMHM

DOCTUXXEHUA
KOMMeTeHLUn)

MpoheccnoHanbHble KOMNETeHU MK

He npenycMoTpeHo

MK-1 CnocobeH
y4aCTBOBaTb B

ynpasieHuu NPOEKTUPOBAHMS,
npoeKkTamu un MOCTPOEHMUS U yrpaBeHns
LUMDPOBLIM KOpropaTWBHON

pa3BUTUEM B

chepe NT-cnctemamm, CKBO3HbIE
3/IEKTPOIHEPreTUK | TEXHONOrNK
"

MK-1.5 icnonb3yeT meToabl

apPXUTEKTYPON, ynpaB/eHuns

ceTen

BnageTb HaBblKaMu
NAaHNPOBAHUA 1 NPOBeAEHMNS
3KCMEPUMEHTAJIbHbIX
NCCNenoBaHnin C Lienbio
NoJsly4eHUs onTUMabHbIX
napaMeTpoB HEMPOHHBbIX

3HaTb OCHOBHbIE
0COBEHHOCTN apXUTEKTYphI

HENPOHHbIX CETEN N METOAbI
X HAaCTPOWKK (aganTauun) n
TeCcTMpoBaHUA

ceTen

YmeTb BbibupaTb
WNCKYCCTBEHHYIO HENPOHHYO
CeTb Y MeTOo[, OLeHNBaHNS,
NPOBOANTb TECThI
cneumndukauum mogenu,
NHTepnpeTnpoBaTb
noJiy4yaemMble pesynbTaThl;
€034aBaTb CKPUMTHI,
nporpammel B R ona
TecTupoBaHus

NCKYCCTBEHHbIX HEMPOHHbIX

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeAcCTB 3an/1IaHUPOBAHHbIM pe3yibTaTaM

obyuyeHus
TexkyLwiuin
ytu Mpomex
Kop, uHaukaTopa KOHTpOA
OueHOo4YHble YTO4YHas
BOCTUIXKEHUA PesynbTaTbl 00y4YeHus b
cpeacTBa aTrectay,
KOMMNneTeHUUu ycnesae s
MOCTH
OCHOBbI NOCTPOEHUA U 0Oy4yeHUs HEMPOHHBIX ceTel B R
MK-1.5 Ucnonb3yeTt
MeToAbl
NPOEKTUPOBaHUS,
NOCTPOEHNA ©
gcazﬁ;m 3HaTb OCHOBHblEe 0COBEHHOCTUN apXUTEKTYpPbl | OLleHOYHble CpefcTBa
Kopno STUBHON HENPOHHbIX CeTeN N MeTOAbl UX HAaCTPOWNKM NMPOMEXYTOYHOro Het Ja
prop y (apanTaunn) n TeCTUPOBaAHUSA KOHTpOJIA
APXUTEKTYpPOMU,
ynpasneHusa UT-
CMCTEMaMM, CKBO3HblE
TeXHOJI0rnm
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BnapeTb HaBblKaMU NAAHNPOBAHUSA 1
NnpoBeAEHNA IKCNEPUMEHTAlIbHbIX

OLEHO4YHbIE CpencTBa

. NPOMEeXXYyTO4YHOro HeTt Ha
MCCNenoBaHWi C Liesbio nosy4eHus _ | konTpons
ONTMMasbHbIX NAPaMeTPOB HENPOHHLIX CeTel
YMeTb BbIOUpaTh UCKYCCTBEHHYIO HENPOHHYIO
ceTb ¥ MeTo[ OLeHUBaHUSA, NPOBOANTb TECThI OLIEHONHbIE CPeaCTBa
cneundukaumm MOAeNN, MHTEPNPeTNPOBaThL
. NPOMEXXYTOYHOr 0 HeTt Ha
noJiydaemble pesynbTaThl; CO34aBaTb KOHTPONS
CKpUNTLI, MporpamMmmbl B R 414 TeCTMpoBaHus
NCKYCCTBEHHbIX HENPOHHbIX CeTeNn
3HaTb OCHOBHbIE 0COBEHHOCTUN apXUTEKTYpbl
HENPOHHbIX CeTe N MeTOAbl UX HAaCTPONKM TecToBble 3aAaHNA Ja Het
(apanTauun) n TeCTUPOBaAHUSA
BnapeTb HaBblkaMy MAAHUPOBAHUSA 1
NPOBEAEHNUA JKCNEPUMEHTaNbHBIX npakTnyeckune la HeT
NCCnefoBaHNUM C LLenblo NosyyYeHuns 3ajaHuna
ONTUMasibHbIX NapaMeTPOB HEMPOHHLIX CeTel
YMeTb BbI6UpaTh UCKYCCTBEHHYIO HENPOHHYIO
CeTb U MeTO[ OLEHMNBaHNA, NPOBOAUTbL TeCThI
cneumdukaumm Mogenun, MHTepnpeTnpoBaTh npakTnyeckune la HeT
noJiydaemble pesynbTaThl; CO34aBaTh 3ajaHuna
CKpUMTHI, Mporpammbl B R 4na TecTupoBaHus
NCKYCCTBEHHbIX HEMPOHHbIX CETEN
Fnybokoe obyueHue u npakTmyeckoe npumeHeHume B R
MK-1.5 Ucnonb3yeTt
MeToAbl
NPOeKTUPOBaHNS,
NOCTPOEHNA © BnapeTtb HaBblKaMu NAaHWPOBaHNA Y
ynpasnexus nNpoBeAeHNs 3KCNepUMeHTaIbHbIX npakTuyeckme la HeT
KOpNopaTUBHOM nccnefoBaHnin C Lenblo NosyyYeHus 3aflaHua
APXUTEKTYpPOW, ONTMMasibHbIX NAPaMeTPOB HENPOHHLIX CeTel
ynpasneHusa UT-
CMCTEMAMM, CKBO3HblE
TEXHO0rnm
YMeTb BbI6VpaTh UCKYCCTBEHHYIO HENPOHHYIO
CeTb 1 METOJ, OLLeHUBAHUSA, NPOBOANTL TECTbI
cneundrkaumm Mogenn, MHTepPnpeTMpoBaTh npakTu4eckme la HeT
nony4yaemble pesysbTaTbl; CO34aBaThb 3allaHna
CKpWNTbI, MporpaMmbl B R ons TecTupoBaHums
NCKYCCTBEHHbIX HEMPOHHbIX CeTen
TecToBblE 3aaHNSA [a HeT
3HaTb OCHOBHbIE 0COBEHHOCTU apXUTEKTYPHI
HEeNpPOHHbIX CETEN N METOLbI UX HAaCTPONKM OLEHO4YHbIE CPENCTBA
(apanTauun) n TECTUPOBaAHUS NPOMEXXYTO4HOro HeT Ja
KOHTpONA
BnapeTtb HaBbIKaMu NAaHWPOBAHNA Y
OLLeHOYHbIe CpeacTBa
NpOBEeLEHNS IKCMEPUMEHTaNbHbIX
. NPOMEXXYTOYHOro HeTt Ha
MccnenoBaHui C Lenbio nosly4eHus .| konTpons
ONTUMasbHbIX MapaMeTPOB HEMPOHHbIX CceTeln
YMeTb BbI6UpaTh UCKYCCTBEHHYO HEMPOHHYIO
CeTb 1 MeTO[ OLLeHUBaHUSA, NPOBOANTb TECThI
OLEeHOYHble CpelcTBa
cneundrkauny Mogenn, MHTepnpeTMpoBaTh
. NPOMEXXYyTO4YHOro HeTt Ha
nony4aemble pesysbTaTbl; CO34aBaTh
KOHTpOJIA

CKPUNTLI, MPOrpaMmbl B R A1 TeCTMPOBaHMUS
NCKYCCTBEHHbIX HEMPOHHBIX CeTel
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Tunoesie 3a0aHus Ons npome)Kymquoﬁ ammecmauuu no oucyursuHe

®T/M.01 HelipoHHbIe cemu 8 cpede R

(wugp u HaumeHosaHue QUCYUNIUHbI)

onss HanpaesieHust noo2omoeku 13.04.02 dnekmpoaHep2emuKa U 3J7IeKmpomexHUKa

(Luud)p u HaumeHoeaHue HaripaesieHus 1o020mosKu, cneuuaanocmu)

2026 rog nPUEMA

(200 npuema Ha obpa3osamersibHy npoepamMmmy)

Koumponupyemasi (bie) komnemeHyusi(u):
[1K-1 CnocobeH y4yacmeosamb 8 yripasrieHuuU rnpoekmamu U UugposbiM passumueM 8 cghepe

3M1eKMpPo3Hep2eMuKU

(wugp u HaumeHosaHue KomrnemeHyuu(t))

Cneumndmkaumsa TeCToBbIX 3agaHUN

Yucno 3agaHumn
3aKpbITble OTKPbITbIe KOM6MHMpOBaHHbIe
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Pasgen 1. OcHOBbI NOCTpOeHUs
M 0byYeHUsi HEMPOHHbIX ceTeun 4 4 2 4 4 2 20
B R
Tema 1. BBegeHne B HENPOHHLIE
ACH! P 2 2 1 2 2 | 1 10
CEeTU N NakeTHbI aHanu3 B R.
Tema 2. OByyeHue HEeMPOHHbIX
ceTen: anropuTMbl U HacTponka 2 2 1 2 2 1 10
rMnepnapamMeTpoB.
Paspgen 2. Fny6okoe o6yyeHue
M NpakTuyecKkoe NpumMeHeHue B 4 4 2 4 4 2 20
R
Tema 4. ny6okue HepoHHbIE
ceTtn (Deep Learning) n naket 2 2 1 2 2 1 10
Keras/TensorFlow ans R
Tema 5. MNpuknagHsle 3agaym
HEeNpPOHHbIX ceTen B R:
P 2 2 1 2 2 | 1 10
perpeccus, knaccudvkaums un
BPEMEHHbIE pPAabl
Utoro 8 8 4 8 8 4 40
Konu4yecTBO 3agaHMN B KOMMJEKTe OLLeHOYHbIX MaTepunanos
Kopn KonuuyecTtBo
HanmeHoBaHue KoMMeTeHLUMH »
KOMNeTeHLMH 3agaHun
MK-1 CnocobeH yyacTBoBaTb B yNpaBieHUM NpoekTaMmm U umdpoBbIM pa3BUTUEM B 40
cpepe aneKTpoaHepreTukn

CueHapvm BbIMNOJSIHEHNSA AWAarHOCTUYECKUX 3afaHun

Tun 3apgaHus |

MocnegoBaTenbHOCTb AeUCTBUN npu BbINOJIHEHUU 3agaHnA




3agaHue 3aKpbITOro Tuna ¢
OAHO3Ha4YHbIM Bbl60p0M
BapuaHTa oTBeTa

1. BHMMaTenbHO NpoynTaTh TEKCT 3agaHus.
2. Bbl6paTb €[VHCTBEHHbIN BapuaHT oTBETa M3 NpeafoXeHHbIX.

3agaHue 3aKkpbITOro TMNa ¢
MHOIFo3Ha4yHbIM Bbl60pOM
BapuaHTOB OTBETA

1. BHMMaTenbHO nNpouynTaTh TEKCT 3a4aHus.
2. BbibpaTb HECKONBKO BapnaHTOB OTBETa M3 NPEeAnOXEHHbIX.

3agaHue 3akpbITOro TMna Ha
yCTaHOBIEHNE COOTBETCTBUSA

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUS U MOHSATL, YTO

B Ka4yeCcTBe OTBETa OXXMAATCA Napbl AN1EMEHTOB.

2. BHnmaTenbHo npoynTath oba cnucka: cnmcok 1 - Bonpochkl, yTBepxaeHusi, akThbl,
MOHATWA 1 T.4.; CMIUCOK 2 - YTBEPXXAEHNS, CBOMCTBA 0O6BHEKTOB U T.4.

3. ConocTaBuTb anemMeHTbl cnncka 1 ¢ anemeHTamm cnucka 2, cpopMmpoBsaTh nNapel
3MNEeMEHTOB.

4. 3anucaTtb 6ykBbl BapuaHTOB oTBeTa (Hanpumep, ABBI)

3agaHue 3akpbITOro TMna Ha
yCTaHOBMEHNe
nocnenosaTenbHOCTU

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHUSA U MOHATL, YTO B KAYecTBe OTBeTa
oXugaeTcs nocrnefoBaTenlbHOCTb ANIEMEHTOB.

2. BHumaTenbHO npoynTaTth NpeanoXeHHble BapnaHThbl OTBETa.

3. MNocTponTb BepHYt0 NocrneaoBaTenbHOCTb U3 MPEAOXKEHHbIX 31IEMEHTOB.

4. 3anucaTtb 6yKBbl BapMaHTOB OTBETA B HYXXKHOW nocneaoBaTensHocTh 6e3 npobenos
1 3HaKoB NpenvHaHus (Hanpumep, BBA)

3agaHue oTKpLITOro TMna Ha
[JonornHeHne

1. BHMMaTenbHO NpoYnTaTh TEKCT 3a4aHUSA U MOHATb, YTO B KAYecTBe OTBeTa
OXupaeTcs HegocTaroLee AONOMHEHNe.

. OnpegenuTb kakow MHOpPMaLUnM He xBaTaerT.

. BHeceHue nponyLeHHoro cnosa.

. 3anucatb B OTBET TOJMbKO AOMOJIHEHME.

3afaHve oTKpLITOro TMna c
pasBepHyTbIM OTBETOM

. BHMMaTenbHo npoynTaTth TEKCT 3a4aHusl U NOHATL CyTb BOMpoca.
. MpogymaTb NOrnKy 1 NONHOTY OTBETA.

. 3anuncatb OTBET, UCMONb3YS YETKME KOMMaKTHbIe (POPMYyNNPOBKN.
. B cniyyae pacyeTHOI 3agayum 3anvucaTb peweHne n OTBeT.

3agaHue KOMOMHMPOBAHHOTO
TUNa: NpakTUKo-
OpPUEHTUPOBaHHbIE 3a[aHNs

. BHumaTensHo npo4ynTaTb TEKCT 3agaHunA.
. Boinonxute YKa3aHHble B 3agaHunsA aencremnsa

NahwN RN

3agaHue KOMOUMHNPOBAHHOMO
TMna ¢ BbIGOPOM OAHOrO
oTBeTa U 060CHOBaHNEM
BbibOpa oTBeTa

1. BHumaTenbHo npounTtaTth TEKCT 3aAaHUS U NOHATL, YTO B KaYecTBe OTBeTa
OXUAaeTcs TONbKO OAVH 13 NpeasoXKeHHbIX BapMaHTOB.

2. BHMmaTenbHO npouyntaTh NpeanoXeHHble BapuaHTbl OTBeTa.

3. BbibpaTb 0guH oTBET, Hanbonee BepHbIN.

4. 3anucaTtb Tonbko BykBy BbIGpaHHOro BapuaHTa oTBeTa.

5. 3anucatb aprymeHTbl, 060CHOBbIBalOLLME BbIOOp OTBETA

3agaHvne KoMOUMHMPOBaHHOIO
TMna ¢ BbIBOPOM HECKOMBbKMX
0oTBETOB 1 060CHOBaHMEM
BbIOGOPOB OTBETOB

1. BHMMaTeNbHO NpoYnTaTh TEKCT 3a4aHUS U MOHSITh, YTO B KAYECTBE OTBETa
OXUAaeTcsl HECKONbKO M3 NPEeANOXEHHbIX BAPUAHTOB.

2. BHMMaTenbHO npouyntaTh NpeanoXeHHbIE BapuaHTbl OTBETA.

3. BbibpaTb HECKOMBKO BEPHbIX BApMaHTOB OTBETOB.

4. 3anucaTb nocnegoBaTenbHO OyKBbI BbIOpaHHbIX BapnaHToB 6e3 npobenoB u
3HaKoB NpenvHaHua (Hanpumep, ABB).

5. Banucatb aprymeHTbl, 060CHOBbIBAOLLME BbIOOP KAXXAOMO N3 OTBETOB

CucTtema oLeHUBaHUA 3agaHnUN

YkazaHusi no oLeHNBaHUIO

PesynbTaT oueHuBaHus (6annbl, Nofy4YeHHbIe 3a
BbIMNOJIHEHME 3aAaHuA | XxapaKTepucTuka
npaBUIILHOCTU OTBETA)

3agaHune 3aKpbITOro TMna ¢ 04HO3HaYHbIM Bbl60p0M
BapuvaHTa oTBeTa CHNTaeTCHd BEPHbIM, eClih NpaBUI1bHO

onpegeneH BapuaHT oTeeTa

3a npaBurbHbI BapyaHT oTBeTa Hauucnsietces 1 6ann

3agaHue 3aKpbITOro Tmna ¢ MHOro3Ha4YHbIM BbI60pOM
BapnaHTOB OTBETa CHMTaAeTCA BEPHbIM, €Clik NpaBuJibHO
onpegeneHbl BCe BapuaHTbl OTBETa

3a npasunbHbIN BapnaHT oTBeTa Hauyucnsetcs 1 Gann

Konuuecteo 6annos onpegensieTca Y4cnomM nap ans

3afaHue 3aKpbITOro TMNa Ha yCTaHOBMEHWE COOTBETCTBYUSA
CYMTaeTCs BepHbIM, ECMN NPaBUIIbHO YCTAHOBMEHbI BCE
cooTBeTCTBUA (MO3ULMM 13 0OHOrO cToNnbua BepHO
COMOoCTaBMeHbl C NO3MLMAMU APYroro)

conocTaBneHus. 3a Kaxgoe npaBuIibHO YCTaHOBMEHHOE
COOTBETCTBME Haducnaetcs 1 6ann.

3agaHue 3aKpbITOro Tuna Ha yctaHoBlieHne
nocnenoBaTesibHOCTU CHUTAETCA BEPHbIM, €Cln
npaBunIbHO yKa3aHa BCA nocrieaoBaTefibHOCTb LI,VI(bp

MakcumanbHbIn 6ann onpegensieTcs KonM4YecTBOM
31EMEHTOB B NnocnegoBaTesnibHOCTU. B crnyyae ownbkm B
0[JHOM MECTEe - CHWXeHue Ha oauH 6ann. 3a kaxgoe
NpaBUbHO yKa3aHHOE MECTO 3reMeHTa B
nocnegoBaTenbHOCTU Hadncnsertcsa 1 6ann.

3apaHuve OTKpbITOro TUMNa Ha AOMNONHEHKe, rae
npenocTaBnseTcs NpeanoxeHve nnv parMeHT TekcTa, B

KOTOPOM MpOMyLLEHO O4HO UM HECKOSBbKO CroB Unn gopas.

3agaya cocTouT B TOM, YTOObI 3aNONHNUTL Nponycku,

BOCCT@HOBMB TEM CaMbIM UCXOLHbIN CMbICI NPEeaNOXEHUS.

2 6anna 3acuuTbIBaeTCs, ecnu CTyAeHT Bnucan
NpaBuibHbIA OTBET B COOTBETCTBUM C KITHOYOM.

1 6ann MoXeT ObITb 3acunTaH 3a 6GU3KUIA K
npaBuUibHOMY OTBET, ECIM OH AEMOHCTPUPYET YaCTUYHOE
NoHMMaHue.




3agaHue OTKPbITOro TMna ¢ pa3BepHyTbiIM OTBETOM
CYUTaeTCA BEpPHbIM, eCli OTBET coBnagaeT C 3TaJlOHHbIM
no coaepXaHuto 1N NonHoTe

MakcumanbHbIi 6ann - 4. CTygeHT MOXeT nony4yuTsb 4
6anna 3a NomnHbIN U NPaBUIbHbIN OTBET, MOTMYHO
M3IOXEHHbIN U C KOPPEKTHOM TEPMUHOMOIMEN, UMK
MeHbLLE 3a HEMOSIHbIE UNN HETOYHO CHOPMYNMPOBaHHbIE
oteeThl. MNonHoTa (1 6ann), NpaeunbHocTk (1 6ann),
JlornyHocTtb (1 6ann), TepmuHonorus (1 6ann).

3agaHue kKOMOVMHUPOBAHHOIO TMNa ¢ BbIGOPOM OAHOMO
oTBeTa U obocHoBaHMeM BblOOpa OTBETa CUMTaeTCs
BEPHbIM, ECMM NPaBUNBbHO yKasaHa undpa 1 npuBegeHsbl
KOPPEKTHbIE apryMeHTbI, UCMoNb3yeMble Npu Bbibope
oTBeTa

3a npaBunbHbIN BbIGOp oTBETa Hauucnsetca 1 6ann. 3a
KayecTBeHHoe 00oCcHOBaHMe - elle 2-3 6anna. Kputepun
oueHMBaHNst 060CHOBaHMWSA AOIMKHbI ObITb YETKO
onpepeneHsl (HaNpumep, NOrMYHOCTb, NOJHOTA,
ucnonb3oBaHue akToB). HenpaBunbHbI BbIGOp 0TBETA
- 0 6annos., gaxe ecnv 060CHOBaHME YaCTUYHO BEPHOE.

3agaHue KOMOMHUPOBAHHOMO TMNa C BbIBOPOM HECKOMBbKNX
BapMaHTOB OoTBeTa U 060CHOBaHMeM Bbibopa oTBeTa
CUMTaEeTCsa BEPHbIM, €CNY NPaBUNbHO yKasaHa undgpa u
npuBeaeHbl KOPPEKTHbIE apryMeHThI, UCMOb3yeMble NPy
BblGOpe oTBETA

3a npaBunbHbIN BbIGOp oTBETa Hauucnsetca 1 6ann. 3a
KayecTBeHHoe obocHoBaHue - ewe 2-3 6anna. Kputepuu
oLeHMBaHUSA 060CHOBAHNS AOMKHbI ObITb YETKO
onpepeneHsl (HaNpumep, NOrMYHOCTb, NOJHOTA,
ucnonb3oBaHue hakToB). HenpaBunbHbI BbIGOp 0TBETA
- 0 6annos., gaxe ecnvm 000CHOBaHUE YaCTUYHO BEPHOE.

TecToBbI€ 3a4aHUA C KNKOYaMU OTBETOB

YpoeeHb
Ne Omeem Tun p Ne
CodepixaHue 3adaHus crloxXHocmu
3a0aHus Ha 3adaHue 3a0aHus Tembi
(6ann)
[1K-1 CrniocobeH y4acmeosame 8 yrpassieHuUU npoekmamu U yugposbiM pa3sumuem 8 cqhepe 3/1eKmpo3Hep2emuKu
1. MpouwuTanTe U gononHUTe Guonorunyecko 3apaHve 2 1
c¢pasy: HelipoHHas ceTb - 310 ro mosra OTKPbITOrO TMNa Ha
BblUMCIIUTENbHAsA CUCTEMA, OOnonHeHne
BLAOXHOBIEHHAsI CTPYKTYPOM U
PYHKLMOHANBHOCTbIO
2. MpouwuTanTe n gononHUTe noporosas 3apaHve 2 1
dpa3sy: PyHkUuS akTUBaLMK, KOTOpas PyHKUMNS OTKPbITOro TUNa Ha
BO3BpaLLaeT 1 nNpy NONOXUTENBHOM OOnonHeHne
Bxoge u -1 (unm 0) npu
oTpuLATENbHOM, Ha3bIBAETCSA
3. MpouuTanTe Bonpoc u pante 1) Curmounna 3apaHve 4 1
pasBepHyTbIi1 oTBeT. [epevncnvTe f'g%;‘i's%, OTKPLITOro Tna ¢
TPW OCHOBHblE (DYHKLUM aKTUBaLWK, ' pas3BepHYTbIM
NCNonb3yeMble B HEMPOHHBIX CETSIX, U 2) ReLU 0TBETOM
npuBeauTe NpUMeEphb! UX - pmax(0, x);
ucnonb3oBaHus B R. 3) Tanh - tanh().
4, Ynopspgounte aTanbl o6y4yeHUs 1 1
HenpoHHon ceTuBR ¢
Mcnonb3oBaHUEM NakeTHOro
aHanusa:
3apaHue
1) Koppekuus Becos.
. 3aKpbITOro TMNa Ha
2) Mpsaimon npoxop, (forward pass).
2,3,4,1 yCTaHoBNeHne
3) BbluncneHne ownbku Ha nakeTe.
nocrnenoBaTenbHOC
4) ObpaTHoe pacnpocTpaHeHne ™
owmnbku.
OTBeT 3anuwunTe B BUAe
nocnegoBaTenbHOCTU UMdpP Yepes
3angaTyo cnesa Hanpaso.
5. YnopsigounTte warM nogroToBKU 1 1
AaHHbIX ANA HeMpoHHOMU ceTn B R:
1) PaszgeneHue Ha train/test.
3apaHve
2) Hopmanusaums.
3aKpbITOro TNa Ha
3) YoaneHve npomnyckos.
34,21 yCTaHOBNEHne
4) MNMpeobpasoBaHue kaTeropmanbHbIX
nocrnefoBaTenbHOC
NepeMEeHHbIX. ™
OTBeT 3anuwmnTe B BUge
nocnepoBaTenbHOCTM Undp Yepes
3anaTyto crneBa Hanpaeo.
6. MpouuTanTe TEKCT Bonpoca u 11234 3apaHve 1 1
COOTHECUTE MOHSATUSA C UX B |A|B || 3akpbiToro Tuna Ha
onpeaeneHUAMM:




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembi
(6ann)
MonsTus: yCTaHOBMNEHWEe
1) dyHKUMA akTMBaLUn COOTBETCTBUSA
2) Bec cuHanca
3) CmelueHue (bias)
4) CkopocTb 06y4eHus
Onpepnenenus:
A) MapameTp, onpeaensaowmii cuny
CBS3U MeXAY HepoHaMu.
B) JononHuTenbHbIN napameTp,
NO3BONAOLLNIA COBUHYTb DYHKLMIO
aKTMBaLUun.
B) HenuHelHoe npeobpasoBaHne
BbIXOZHOrO CUrHana HemMpoHa.
) War, ¢ koTopbiM 0OHOBNATCA BEca
npuv rpagueHTHOM CryckKe.
3anuwuTe BbibpaHHble BykBbI NOA
COOTBETCTBYHLUMMU UnNdpamm:
11234
7. MpouuTaiTe BONpoc u BbibepuTte 1 1
BepHbIN OTBeT: 3apaHve
Ykaxute meTtoq B R, KOTOpbIN 3aKpbITOro TMNa ¢
ucnone3yeTcsa ana obyyeHus B O[HO3HaYHbIM
HEVPOHHON CETU C NAKETHLIM aHanM3om BbIOOpPOM BapuaHTa
B nakete neuralnet oTBeTa
A) Im() B) gim() B) neuralnet() I') train()
8. MpouuTaiTe BONpoc u Bbibepute 1 1
BepHbIN OTBET:
3apaHve
Kakas dyHKUMA akTMBaLmu Yalle BCero
3aKpbITOro TMNa ¢
ncnonb3yetcst B cKpbITbIX CNosiX
. B 0JHO3Ha4YHbIM
COBpPEMEHHbIX rMybOoKMX ceTen vaile
BbIGOPOM BapuaHTa
BCEro ucnonb3ayeTcsa QyHKUns
oTBeTa
aktmBauum: A) Curmonga b) Tanh
B) ReLU I) INluHenHas
9. MpouuTaiTe 1 BbIGepuTe ABa 1 1
BepHbIX OoTBeTa:
YKaxuTte, Kakve 13 cregyoLmnx
YTBEPXAEHUI O NakeTHOM aHanuse B R
BEPHbI: 3agaHue
A) MNakeTHbIV aHanM3 yMeHbLUaeT LWyM 3aKpbITOro TMna ¢
rpagueHTa A B MHOrO3HaYHbIM
B) O6HOBNEHNE BECOB NPOUCXOAUT BbIGOPOM BapuaHTa
nocne obpaboTkM BCero naketa oTBETa
B) O6HOBNEHNE BECOB NPOUCXOANT
nocne Kaxgoro npuMmepa
IN) MakeTHbI aHanu3 Bceraa beicTpee
CTOXaCTM4EeCKOro
10. MpouuTanTe n BbIGepuTe ABa 1 1
BepHbIX OTBeTa:
. 3apaHue
Co3naBatb rnybokMe HEpPOHHbIE ceTu,
. 3aKpbITOro TMNna ¢
no3BonsAoT nakeTsl R:
B, B MHOTO3HaYHbIM
A) neuralnet (6asoBas Bepcus)
BbIGOpOM BapuaHTa
B) keras
oTBeTa
B) tensorflow
N nnet
11. MpouuTanTe U gononHuTte cpasy: 2 2
fBneHve, Npu KOTOPOM rpaganeHT
CTaHOBMUTCS OYEHb ManeHbKMM B . 3apaHue
ncyesaroLmn
rnyboknx ceTsix, 3aTpyaHss obyyeHne DALMEHT OTKPbITOro TUNa Ha
paHHUX CroeB, Ha3biBaeTCcHa P AononHeHvne
12. MpouuTanTe n :
¢] AOFOHHMTeVd)pa:’.y 3apaHve 2 2
MeTon aganTUBHOW HACTPOWKK
- Adam OTKPbITOro TUMa Ha
CKOpPOCTM 0By4eHNs1, KOTOPbIN
[OOMNONHeHne

obbeanHaeT ngem Momentum un




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembi
(6ann)
RMSprop, Ha3biBaeTcA
13. MpouuTanTe BOonpoc u gante 4 2
:33e HYTbIN 0TzeT 8 1) Gropocre Sanarine
P PHY : obyenua OTKPbLITOrO TUMa ¢
MepeuncnuTe Tpn OCHOBHBIX 2) Paamep nakeTa
3) Konunyecteo pasBepHyTbIM
rmnepnapameTpa, KOTopble BNUSIIOT Ha
- - anox OoTBETOM
CKOPOCTb CXOAMMOCTWN HEWPOHHOW CETH
14. YnopsapounTe warn HaCTPOMKMN 1 2
runepnapameTpoB HEMPOHHOW CeTH
B R:
3apgaHve
1) MNepekpecTHasa npoBepka.
3aKpbITOro TMNa Ha
2) Bbibop ceTku runeprnapameTpoB.
2,314 ycTaHoBneHue
3) O6y4eHne Ha Banugaumu.
- nocriegoBaTenbHOC
4) dukcaums nydlen KoMouHauuw. ™
OTBeT 3anuwunTe B BUAe
nocnenoBaTenbHOCTU UMdp Yepes
3angATy0 crneBa Hanpaso.
15. YnopsgounTte atanbi 0OHOBNEHUs 1 2
BecoB B anroputme Adam:
1) Koppekums cMeLLeHnsi MOMEHTOB.
) Koppexu L 3apaHve
2) BbluncneHue rpagmeHTa.
3aKpbITOro TMNa Ha
3) O6HOBNEHUE IKCMOHEHLMANBHBLIX
2,3,1,4 yCTaHoBNeHne
CKONb3SALLMX CPEAHMX.
nocrnegoBaTenbHOC
4) ObHoBNEHME NapamMeTpoB. ™"
OTBeT 3anuwunTe B BUAe
nocnenoBaTenbHOCTU UMdp Yepes
3anaTyto creBa Hanpaeo.
16. MpouunTanTe TeKCT BOonpoca u 1 2
COOTHecuTe anropuTMbl
ONTMMM3aLMM C UX KNOYEeBOWN naeen:
Anroputmbi:
1) SGD.
2) Momentum.
3) Adam.
4) RMSprop.
Npoeun: 3apaHue
A) HakonneHwe npegblgyLimx 1|2 |3 |4 | 3akpbITOro Tmna Ha
rPaAveHToB Ans NHepLun. rA|B|bB ycTaHoBneHve
B) AganTnBHas CKOpPOCTb Ha OCHOBE COOTBETCTBUA
CpenHero kBagpaTa rpagueHToB.
B) KombnHauma Momentum un
RMSprop.
") MpocTton rpagneHTHbIN Lwar.
3anuwuTe BbIGpaHHble BykBbI MO
COOTBETCTBYHLUMMU Undpamm:
11234
17. MpouuTaiTe BONpoc u Bbibepute 1 2
BepHbIN OTBET:
. 3apaHve
3a Konn4yecTBO HENPOHOB B CKPbITbIX
) 3aKpbITOro TMNna ¢
Crnosix OTBEYaeT rmnepnapameTp:
- [5) OHO3Ha4YHbIM
A) N BbIGOpPOM BapuaHTa
B) hidden P o
B) activation
N batch_size
18. MpounTante Bonpoc u BbIGepute 1 2
BepHbIN OTBET:
Ykaxute 4To Nnpom3onaeT, ecnu 3agatb
‘ 3apaHve
CMNWLLKOM BbICOKOE 3HadeHue learning
. 3aKpbITOro TMNa ¢
rate (CKOpocTb 06yYeHMs):
A 0JHO3HaYHbIM

A) ®yHKUMS NOTEpb HAYHET
pacxoamTbes

B) ObyueHne 3amennuTcs

B) Mepeoby4yeHne rapaHTMpOBaHO
") Beca cTaHyT paBHbl HyNio

BbIGOPOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembli
(6ann)
19. MpouuTante n BbIGEpUTE ABa 1 2
BepHbIX OTBeTa:
YKaxnTe Kakme n3 nepedncrneHHbIxX 3apaHve
anropuTMoB ONTMMM3aUMM UCNONb3YHOT 3aKpbITOro TMNa ¢
a[anTUBHYH CKOPOCTb 0byYeHus: A, B MHOrO3Ha4YHbIM
A) Adam BbIGOpPOM BapuaHTta
B) SGD oTBeTa
B) RMSprop
N Momentum
20. MpouuTante n BbIGEpUTE ABa 1 2
BepHbIX OTBeTa:
YKaxnte Kakme mMeToAbl MOMOorarT 3apaHve
YMEHbLUNTL NnepeobyyeHne npu 3aKpbITOro TMna ¢
06y4eHnn HelipoHHON ceTh B R: A B MHOrO3HaYHbIM
A) Dropout BbIGOpOM BapuaHTa
B) Early stopping oTBeTa
B) YBenunyeHue yncna anox
") YBenu4yeHue ckopocTtun obyyeHus
21. MpouunTante n pononHute ¢pasy: 2 3
TexHuka perynspusaumm B Keras,
KOTOpas crny4vamHo oOHynseT fonto 3apaHve
BXO[HbIX HEPOHOB BO BpeMSsl Dropout OTKPbLITOro TMNa Ha
06y4eHusi, HasbiBaeTCA OOnonHeHne
22. MpouuTante n pononHute cpasy: 2 3
B Keras ons R meTtoa komnunaumm
MoZenu, rae ykasbiBaTcs 3apaHve
onTuMunsaTtop, PyHKUNS NOTEPb 1 compile() OTKPbITOro TUna Ha
METPUKM, Ha3blBaeTCst OOnonHeHne
23. 1) CBepTOUHbIN 4 3
cnoit (Conv2D)
— n3Brie4yeHune
NoKanbHbIX
. . Npn3HakKoB.
MpouuTanTe Bonpoc u gante 2) MynuHroBIif 3anatne
pa3BepHyTbI OTBET. crom
(MaxPooling2D) OTKPbITOro TMna c
MepeuncnuTe TP OCHOBHLIX TUNA
. — yMeHblueHne pa3BepHyTbIM
CNOEeB B CBEPTOYHBLIX HEMPOHHBIX CETAX 23MEpHOCTH.
pasmep OTBETOM
(CNN) B Keras onsa R v ux HasHadeHue. | 3)
MonHocBA3HbIV
cnoit (Dense) —
Kknaccudukaums
Ha OoCHoBEe
NpnU3HaKoB.
24. YnopsgouuTte TUNMYHbIE Wwarun 1 3
co3paHuA rmy6okomn cetu B Keras
ana R:
1) Komnunsiyms. 3apaHve
2) OnpepeneHne apxuTekTypsbl 3aKpbITOro TMNa Ha
(nobasneHue cnoes). 32,14 yCTaHoBneHne
3) NUHnumnanusauusa mogenmu. nocrnegoBaTesibHOC
4) Obyyenue (fit). ™
OTBeT 3anuwunTe B BUAE
nocnepoBaTenbHOCTM Undp Yepes
3anaTyto creBa Hanpaeo.
25. YnopsgouuTe atanbl 06paboTku 1 3
M306pakeHU B CBEPTOYHOM
HeMpoceTu:
3apaHve
1) MonHocBA3HbIE CroW.
3aKpbITOro TMNa Ha
2) CBepTOYHbIE COMW.
4,2,3,1 yCTaHOBNEHne
3) MNynuHrosble crnow.
nocrnepoBaTenbHOC
4) BxogHble AaHHbIe. ™

OTBeT 3anuwunTe B BUAE
nocrneaoBaTenibHOCTU LMdp Yepes
3an4daTyro cneBa Hanpaso.




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembli
(6ann)
26. MpouynTanTe TeKCT BONpoca n 1 3
cooTHecuTe npeaobyyeHHbIe
mopenu Keras ¢ nx apxuTeKkTypomn:
Mogenu:
1) VGG16.
2) ResNet50.
3) InceptionV3.
4) MobileNet.
ApxutekTypa: 3apaHve
A) OcTtaTouHble cBA3m (skip 1|2 |3 |4 | 3akpbITOro Tmna Ha
connections). B|A|l|B yCTaHOBMNEHMEe
B) Mpoctas, rny6okas, manblie COOTBETCTBUSA
unbTpLI.
B) Ons MoGUNbHbLIX yCTPONCTB.
") Mogynu Inception.
[MpocTon rpagneHTHbIN LWwar.
3annwuTe BbIGpaHHble BykBbI MO
COOTBETCTBYKLUMMU Undpamm:
1/12(3|4
27. MpouuTaiTe BONpoc u Bbibepute 1 3
BepHbIN OTBeT:
Ykaxnte kakon ontummusartop B Keras 3agaHue
Yyale BCero pekomeHgyeTtcs ans 3aKpbITOro TMNna ¢
HauvHaLKMX: b O[HO3HAYHbLIM
A) SGD BbIOOpPOM BapuaHTa
B) Adam oTBeTa
B) RMSprop
) Adagrad
28. MpouuTaiiTe BONpoc u Bbibepute 1 3
BepPHbIN OTBET:
[na MmHoroknaccoBon knaccudukaumm 3apaHve
B Keras cnegyet ncrnonb3osaTb 3aKpbITOro TMNna ¢
YHKUMIO NOoTepb: B OAHO3HaYHbIM
A) "binary_crossentropy" BbIGOPOM BapuaHTa
B) "mse" oTBeTa
B) "categorical_crossentropy"
N "mae"
29. MpouuTanTe n BbIGepuTe ABa 1 3
BepHbIX OTBeTa: SapaHme
MpenobyyeHHbiMK B Keras anst R
. 3aKpbITOro TMNa ¢
ABMNAIOTCA MOAEIN. A, b MHOTO3HaYHbIM
A) VGG16 ‘ BbIGOpOM BapuaHTa
B) ResNet50 oTRETA
B) keras_model_sequential
N Im()
30. MpouuTanTe N BbiGepuTe ABa 1 3
BepHbIX OTBeTa:
C nomoLLblo CBEPTOYHBIX HEMPOHHbIX 3apaHve
ceten (CNN) vawie Bcero 3aKpbITOro TMNa ¢
obpabaTbiBalOTCA TUMbl AAHHbIX: A B MHOIO3Ha4YHbIM
A) N3obpaxeHns BbIGOPOM BapuaHTa
B) Bupgeo oTBeTa
B) TekcTtbl 6e3 06paboTkn
") Yucnosble Tabnuubl 6€3 CTPYKTYPHI
31. MpouuTanTe U gononHuTte cpasy: 2 4
PyHKUMS akTUBaLMM
Ha 3apaHve
BbIXO[HOM Crioe ceTu B 3ajadye "sigmoid" OTKPbITOro TUMa Ha
BuHapHon knaccudukauum AorornHeHvne
npeobpasyeT BbIXOA B BEPOATHOCTb OT
0po1.
32. MpouutanTte u gononHuTte pasy: R-kgapar (R- 3apaHve 2 4
MeTpuka, 4acTo ncnonbdyemas ans
squared / OTKPbITOro TUMa Ha
OLIEHKM KayecTBa MOAENN perpeccuu,
KO3 PUUNEHT [OMNONHEeHne

KOTOpad NnokasbliBaeT 4OJ0




Ne
3adaHus

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

YpoeeHb
cJI0kHOCMUu
(6ann)

Ne
Tembi

00bACHEHHOW Ancnepcum, HasbiBaeTcs

netepMmuvHaum

n)

33.

MpouuTanTe BOoNnpoc u gante
pa3BepHyTLIA OTBeET.

OnuwuTe, Kak NOArOTOBUTL BPEMEHHOM
psg (Hanpumep, AirPassengers) ans
obyyeHnss LSTM-mopenu B R.

1) Hopmanusaums
(scale).

2) CospaHve
nocnefoBaTenbHO
crew: ansi
3apgaHHoro lag (tim
esteps)
dopmupyem
MaTpuLly BXOLOB
(X) n BekTop
Lenesblx
3Ha4eHun (y).

3)
Mpeo6pasoBaHue
B TPEXMEPHbIV
TeH3op: [samples,
timesteps,
features].

3apaHve
OTKPbITOro TMna c
pas3BepHyTbIM
OTBETOM

34.

YnopsigounTe aTanbl pelieHus
3agaum Knaccudgumkaumm ¢ NOMoLbHo
HeMpoHHOM ceTu B R:

1) OueHka kavecTBa Ha TECTOBOW
BblGOpKe.

2) Hopmanusauusi faHHBbIX.

3) MocTtpoeHne moaenu (apxutekTypa).
4) PasgeneHue gaHHbIX Ha train/test.
5) Oby4yeHne moagenm.

OTBeT 3anuwunTe B BUAe
rnocnepoBaTenbHOCTM Undp Yepes
3anaTyto creBa Hanpaeo.

42,351

3apaHve
3aKpbITOro TMna Ha
yCTaHOBMNEHWe
nocriegoBaTeNnbHOC
™

35.

YnopsgounTe Wwaru noaAroToBKU
BpeMeHHoro psiga ana LSTM B R:
1) Hopmanusauus.

2) MNMpeobpasoBaHne B TPEXMEPHbIN
TEH30p.

3) Co3paHune nocnegoBaTenbHocTemn (X
ny).

4) PaspeneHue Ha obyvatoLLyto 1
TECTOBYIO BbIGOPKU.

OTBeT 3anuwuTe B BUae
nocnenoBaTenbHOCTU UMgp Yepes
3angaTy0 crneBa Hanpaso.

13,42

3apaHue
3aKpbITOro TMNa Ha
yCTaHOBMNEHWE
nocnenoBaTenbHOC
™

36.

MpouuTanTe TEKCT BONpoca n

COOTHecuTe TUMN AAHHbIX C

noaxopAsiien apxXuTeKTypom

HEWPOHHOW ceTu:

OaHHble:

1) N306paxeHus.

2) Tekct/nocnenoBaTenbHOCTU.

3) TabnuyHble faHHbIe.

4) LiBeTHble choTorpadmm.

ApXUTEKTYpbI:

A) MonHocesasHas (Dense).

B) CNN (cBepToyHas).

B) RNN/LSTM.

) CNN c 6onbLunmMm KONU4ECTBOM

KaHanos.

3anuwmuTe BbibpaHHble BykBbI NOA

COOTBETCTBYHLUMMU Undpamm:
112]|3|4

3apaHue
3aKpbITOro TMNa Ha
yCTaHOBNEHMEe
COOTBETCTBMSA

37.

MpounTtante Bonpoc u BbIGepute
BepHbI OTBET:

B Keras ans 3agayn MHOroknaccoBomn
knaccudmkauum ¢ one-hot
KOOMPOBAHMEM LieNIeBOM NEPEMEHHOM

3apaHve
3aKpbITOro TMNa ¢
O[IHO3HaYHbIM
BbIOGOpOM BapuaHTa
oTBeTa




YpoeeHb

Ne Omeem Tun Ne
CodepixaHue 3adaHus croXHocmu
3a0daHus Ha 3adaHue 3adaHus Tembli
(6ann)
cnegyeT MCnonb3oBaTb PYHKUMIO
noTepb:
A) "binary_crossentropy"
B) "categorical_crossentropy"
B) "sparse_categorical_crossentropy"
N "mse"
38. MpouuTaiTe BONpoc u Bbibepute 1 4
BepHbIN OTBeT:
. 3apgaHve
Haunbonee yctonuyusa k Bbibpocam B
. 3aKpbITOro TMna ¢
3ajadve perpeccumn MeTpuka: A OfHOSHAUHbIM
A) MAE (Mean Absolute Error) BLIGOPOM BAPUaHTa
B) MSE
B) RMSE oTBeTa
N R-squared
39. MpouuTaiTe 1 BbIGepuTe ABa 1 4
BepHbIX OTBeTa:
YKaxute MeTofpbl, KOTopble noMoratT
YNyYlWmnTb NPOrHO3MpPOBaHMWe 3apaHve
BPEMEHHbIX PSAOB HEVPOHHOW CETbIO: 3aKpbITOro TUNa ¢
A) OobaBneHne naroBbIx 3HaYEHWUN A B MHOrO3HaYHbIM
B) Ucnonb3oBaHue LSTM BmecTo BblGOpPOM BapuaHTta
MOITHOCBSA3HOM ceTn oTBeTa
B) YnaneHue Bcex BbibpocoB 6e3
aHanusa
") YMeHbLUeHne konuyecTsa AaHHbIX
40. MpouuTanTe n BbIGEepUTe ABa 1 4
BepHbIX OTBeTa:
Ons 3apayn knaccudmkaumm ¢ 3apaHve
HecbOanaHcMpoBaHHbIMU Kraccamu 3aKpbITOro TMna ¢
NoAXoOsAT METPUKM KavecTBa: b, B MHOrO3Ha4YHbIM

A) Accuracy
B) F1-score
B) AUC-ROC
N MSE

BbIGOpPOM BapuaHTa
oTBeTa




Metoauyeckue Marepuasbl, ONpeaesiioliue MPoueaypy OlleHMBAHUA 3HAHUI, yMEeHHN i, HABBIKOB
H (MJIM) OTNBITA 1eATEJILHOCTH, XapaKTepu3youue npoueccbl GopMupoOBaAHUA KOMIIETEH U

XapaKkTepucTHKA NMPOLEAYPHI TEKYIIero KOHTPOJS YCIEeBAeMOCTH U IPOMEKYTOYHOM aTTecTaluu
10 JMCHHUIINHE

OueHuBaHue 3HAHUN, YMEHHH, HAaBBIKOB M OIIBITA JEATEIBHOCTH IIPOBOAATCS HA OCHOBE CBEACHHH,
IPUBOAMMBIX B MATPUILIE COOTBETCTBHS OLICHOUYHBIX CPEACTB 3aIUIAHUPOBAHHBIM PE3yJIbTaTaM O0yUYCHHUS.

Iesnb TeKylero KOHTPOJIsl YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalMM IO Y4eOHBIM JUCLUILUIMHAM B
ceMecTpe — IMpOBEepKa MpPUOOpPETaeMbIX OOYYaIOIIMMHUCA 3HAHWW, YMEHUH, HABBIKOB B KOHTEKCTE
(dbopMHpOBaHUs yCTAaHOBJICHHBIX 00Pa30BaTENFHON MPOTrPaMMOi KOMIIETEHIIMI B TEUEHHE CEMECTpa.

IlIxana oneHuBaHuA:

«OTIUYHO» — BBICTABISETCSA, €CIM C(HOPMUPOBAHHOCTH 3asBICHHBIX O00pPa30BaTEIbHBIX PE3YyJIbTATOB
KOMIIETEHIIMM OLICHUBAETCA KPUTEPUSAMHU «XOPOLIO» U «OTJIWYHO», IPHU YCIOBUM OTCYTCTBUS OLICHKH
«HEYJOBJICTBOPUTENBHO»: CTYAEHT II0Ka3aJl IpPOYHbIE 3HAHUSA OCHOBHBIX IIOJIOKEHUH (aKTHUECKOro
MaTepuasga, YMEHUE CaMOCTOSITENIBHO PEllaTh KOHKPETHbIE IPAKTHUYECKHUE 3aayd IOBBIIICHHON CIIOXHOCTH,
CBOOOJHO MCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYpy, AejJaTb 0OOCHOBaHHbBIE BBIBOJbI M3 PE3yJIbTATOB aHAIN3A
KOHKPETHBIX CUTYALIN;

«XO0pouio» — BBICTABISAETCS, €cad CHOPMUPOBAHHOCTH 3asIBICHHBIX 00pA30BaTEJIbHBIX PE3YNIbTATOB
KOMIIETEHIINM OLICHUBAETCS KPUTEPUSAMH «XOPOLIO» U «OTIUYHOY, IIPH YCIOBUM OTCYTCTBHUS OLICHKH

«HEY/I0BJIETBOPUTENIbHO», TOIYCKAETCs OLICHKA «yAO0BJIETBOPUTEIILHO»: 00yUaIOUINiics oKa3al MpOYHbIe
3HAaHUS OCHOBHBIX IIOJIOKEHMH (DaKTHYEeCKOro marepuana, yMEHHE CaMOCTOATENbHO pellaTh KOHKPETHBIC
NpPaKTUYECKHE 3aJaud, MNpeayCMOTpEHHbIe paboyeil nporpamMMmoil, OpPHEHTUPOBATbCS B PEKOMEHOBAHHOU
CIIPABOYHOM JIUTEpAType, yMEET IMPABUIBHO OLICHUTH IIOJYYECHHBIE pE3ylbTaTbl AaHAJIW3a KOHKPETHBIX
CUTYaLU;

«Y 1OBJIETBOPUTEIBHO» — BBICTABISETCS, €CIU CHOPMUPOBAHHOCTH 3asiBICHHBIX 00pa30BaTeNbHBIX
pe3yibTaTOB KOMIIETCHIIMM OLICHUBAETCS KPHUTEPUSMH «YAOBIECTBOPUTEIBHO», «XOPOILIO» H «OTIMYHON:
oOyyaroluiicss TOKa3ajl 3HAHUE OCHOBHBIX IIOJIOKEHUH (PAKTUUECKOro Marepuallia, YMEHHUE IOIYYUTh C
[IOMOILBID  IIPENOoJaBaresid MPAaBWIBHOE pEIIEHHWE KOHKPETHOM NPAaKTUYECKOM 3aJadd W3  4YHCIIa
MPEAYCMOTPEHHBIX pabodeil mporpaMMoi, 3HAKOMCTBO ¢ PEKOMEHJOBAaHHOM CIPaBOYHOM JINTEPaTypOii;

«HeynoBneTBOpUTENbHO» — BBICTABISETCS, €CIIU MPU OTBETE 0OYUAIOIIErocs BBISBUIUCH CYIIECTBEHHBIC
npoOesbl B 3HAHUSAX OCHOBHBIX IMOJIOKEHHH (haKTHUEeCKOro MaTepualia, HEyMEHHE C TIOMOIIbIO MpenoaBaTes
MOJyYUTh MPABUIIBHOE pEIIeHWE KOHKPETHOM MpaKTHYECKOW 3aJayd U3 4Hucla MPeayCMOTPEHHBIX paboueit
nporpamMMmoil yueOHO! AUCIUIITUHBI.

OTBeThI U peleHus, 00yJaroUIXCsl OLIEHUBAIOTCS 10 CIEAYIONIMM OOLIMM KPUTEPUSAM: paclo3HaBaHUE
npobiem; ompeaesieHue 3HauuMol WH(pOpMAIMK; aHAIW3 MpoOJieM; apryMEHTHPOBAHHOCTh; HCIIOJIb30BaHHUE
CTpaTeruii; TBOPYECKUN MOIXO/; BBIBOABI; OOIIasi (PaMOTHOCTb.

OObyuaromuecs 00s3aHbl CAaBaTh BCE 3aJJaHUS B CPOKHU, YCTaHOBJIEHHBIE MpenogaBaTeneM. OueHka

«Y IOBJIETBOPUTEIBHO» MO AUCHUILIMHE, MOXKET BBICTABIATHCA W IPHU HEMOJHOM chopMHpOBaHHOCTU
KOMITIETEHIIMI B X0Jie€ OCBOCHHS OTNEIbHON y4eOHOM AMCHMILIMHBI, €CIH UX (GOPMUPOBAHUE MPEAINONaraeTcs
MIPOJOJDKUTH Ha OoJiee MO3AHUX dTanax 00y4eHus, B X0/I€ U3YUEeHUS IPYTHX YUEOHBIX TUCIUILIHH.

Tekymuii KOHTPOJIb OCYIIECTBJISAETCHA Yepe3 CHCTeMY OLIEHKH MpernojaBarejieM BceX BHAOB padoT
o0yuyarwuuxcsi, NpexyCMOTPEHHBIX padoyeil MPOrpaMMoi JUCHUIJIMHBI U Y4eOHBIM IIAHOM.
Kpurepun oueHku Tecra.

KonndecTBO BEpHBIX OTBETOB:

80-100% -omeHka «OTIMYHOY»: O0OYYaIOUINICA JEMOHCTPUPYET ITyOOKOoe 3HaHHE Y4eOHO-TIPOrpaMMHOTO
Marepuasa, yMEHHE CBOOOIHO BBINOJHATH 33JaHUs, YCBOMBIIMHA B3aHMMOCBS3b OCHOBHBIX ITOHATHH
JIMCLUITIMHBL, CIIOCOOHBIH  CaMOCTOSITEIBHO IPUOOpETaTh HOBBIC 3HAHUS W YMEHHUS; CIOCOOHBIH

CaMOCTOATCIIbHO UCIIOJIB30BATh yr.Hyﬁ]IGHHBIC 3HaHUA,



71-85% -omeHka «XOpOmIIO»: OOYYAIOMIUHCS EMOHCTPUPYET TMOJTHOE 3HAHHE Y4EOHO-IPOTPAMMHOIO
MaTepuajga, YCIEUIHO BBINOJHAIOIIMNA  MIpPEAyCMOTPEHHBbIE MPOrpaMMON  3aJaHMs, IOKAa3bIBAIOIIUN
CHCTEMaTUYEeCKHI XapakTep 3HaHUHM M0 AUCUUIUIMHE M CHOCOOHBIH K UX CAMOCTOSITEIbHOMY IOIOJHEHHUIO U
OOHOBJICHHIO B XOJI€ JalbHEHIIEro 00yueHus B By3e U B Oyaymiei mpohecCHOHATBbHON AeATEIbHOCTH;

50-70% -omeHKa «yIOBIETBOPHUTEIBHO»: OOYYAIOIIMICS OOHApY)KMBAeT 3HaHHE OCHOBHOTO y4eOHOTO
IPOrpaMMHOI0 MaTepuajia B o0beMe, HeOOXOAMMOM Uil JalbHEHIIEero O0y4YeHHUs, BBIIOIHSIOMET0 3aJaHus,
IPEJYyCMOTPEHHbIE MPOTrPaMMOM, JOMYCTUBIIMM HETOYHOCTH B OTBETE, HO OOJIaJarolluM HEOoOXOAMMBIMU
SHAHUAMU IJIL UX YCTPAHCHUSA

MeHee 50% -OlleHKa «HEYIOBJIETBOPUTEIBHO»: OOYYAOUIMICS JEMOHCTPUPYET HpOOENbl B 3HAHUSX
OCHOBHOI'O y4e€OHOT0 MNpPOrpaMMHOr0 MaTepHajia, AONYCKaeT HNPUHLUUIHMAIbHBIE OIIMOKM B BBIOJHEHUU
IPEyCMOTPEHHBIX POrpaMMoON 3aaHu.

Ha 3Tane npoMeKyToO4HOM aTTecTAlMM HCIIOIB3YETCS CHCTEMA OIIEHKH YCIIEBAEMOCTH OOYYarOIIHXC,
KOTOpasi TO3BOJISIET TPEMOAABATENI0 OLICHUTh CHOPMHPOBAHHOCTH IUIAHUPYEMBIX PE3YyJIbTaTOB OOy4YCHHS, a
TaKXe YpOBEHb OCBOEHHS MaTepuaa 00yJaroluMHCs.

dopMa OLEHKM 3HAHMH: OLEHKA - 5 «OTIUYHO»;, 4 «XOpouo»;, 3 «yJOBIETBOPUTEIBHO»; 2
«HEYJOBJIETBOPUTEIBHO». BO3SMOXKHO HCII0JIb30BaTh OaJIbHO-PEHTUHTOBBIE OLIEHKH.

OcHoBaHMEM JJIs OIIPEeSICHHS OLIEHKH Ha 3a4eTe CIIY>)KUT YPOBEHb OCBOCHHUS 00YUarOIIMMCs MaTepuaa
1 (OpMUPOBAHUS KOMITETEHIUS, IPEAYCMOTPEHHBIX Y4EOHBIM IIJIAHOM.

YcneBaeMOCTh Ha 3a4eTe OIIPEACIISICTCS OLCHKAMHU: «3aYTCHO», «HE 3a4TCHO».

Onenka Kpurepuu onienuBanus bannpHo-
pEUTUHIOBAs
OIICHKA
«3a4TeHo» OO0yyaromuiicss OCBOMII KOMIETSHIIUU AUCIUILTNHBI Ha 51-100 51-100

% W moKa3ay Xopollue 3HaHUS U3y4YEHHOr0 y4eOHOro Marepuana,
JIOTUYHO U TOCJIE0BATENIbHO U3JI0KHI M IMTOJTHOCTBHIO PACKPBLI
CMBICT ITPEJIaraeMoro BOIpoca; MpoAeMOHCTPHPOBAIT YMEHHE
MPUMEHUTh TEOPETUYECKHE 3HAHUS [T PELICHUS TPAKTUYECKON
3aa4u, BBIITOJHHII BCEC KOHTPOJIBHBIC 3aaHus,
peyCMOTPEHHBIE paboyel MporpaMMoil TUCIMIIIIHHEI

«He 3auTeHo» OOGyuarommiicss OCBOUI KOMITETEHIIUH TUCITUTIIINHBI MEHEE YeM 0- 50
Ha 51% u npu oTBETe Ha MpeaIaraeMblii BONPOC BBIIBIIINCH
CYIIECTBEHHBIE MMPOOEITBI B 3HAHUSIX y4eOHOTO MaTepHara,
HEYMEHHE C TIOMOIIbIO MPENoAaBaTeNs NOTYyUUTh PABUIHHOE
peIICHUC HpaKTquCKOﬁ 3a4a4yu; HE B ITIOJIHOM 00BbeME BBITIOJIHUII
BCE€ KOHTPOJIbHBIE 3aJaHUs, IPEAYCMOTPEHHbIE paboueit
MIPOrpaMMON TUCIUIUIHHBI




OcHoBaHueM IJi1 OonpCACICHUA OLCHKM Ha OJK3aMCHE CIYXXUT YPOBCHb OCBOCHUA

oOyyaromuMcsi y4eOHOro MaTepualia, yMEHHE pelaTh MPaKTHUECKUe 3a/1a4d U (POPMUPOBAHHS
KOMITETEHIHSL, TIPETyCMOTPEHHBIX YYeOHBIM IIAHOM.

YcneBaeMoCcTh  Ha

OK3aMCHC  OIIpCACIIACTCA  OLCHKAMMU: «OTIUYHOY,

«YIOBJIETBOPUTEIILHOY; «HE YAOBIECTBOPUTEIBHON.

«XOpomo,

Orenka

Kpurepuu onenuBanus

bamuibHo-
peUTHHTOBAS
OLICHKA

«OTIANYHOY

OOyyaromuiicsi 0CBOMI KOMITCTEHIIMH TUCLIUILTNHEI Ha
Bcex dtanax ux (¢opmupoBanus Ha 86-100 %, mokazan
ryOOKue 3HaHMs Y4eOHOro MartepHuaia, JIOTHYHO M
HOCJIE/IOBATEIFHO HM3JIOKUII COJICP)KAaHWE OTBETOB Ha
BONPOCHl ~ Omiera; TMPOAEMOHCTPUPOBAT  YMEHHUE
WLTIOCTPHPOBATh TCOPETHUYCCKHE  TTOJIOKEHHUS
KOHKPETHBIMU TIPHMEPAaMH U  CBOOOJHO BBIIOJIHSATH
9K3aMCHAI[MOHHBIC 3aJ]aHus; YCBOWJI OCHOBHYIO U
O3HaKOMWJICS C  JIOTIOJHHUTEIBHOH  JIUTEPaTypOid;
BBITTOJIHUJI BCEC KOHTPOJIbHBIC 3aaHusd,
PeAyCMOTPEHHBIE paboueit pOrpaMMoit
JAUCHTUITIIMHBI

86-100

«Xopouo»

OOyuaromnuiicss OCBOMJI KOMIIETEHIIMN TUCIMIUIMHBI Ha
Bcex dTamax ux (popmupoBanus Ha 61-85 %, mokazan
riy0okHe 3HaHHWs y4eOHOro Mmarepuaia, JIOTUYHO WU
MOCJIEZIOBATEIbHO H3JIOKUI COJEpKaHUE OTBETOB Ha
BOMNPOCHI OwWjera, HO JOMYCTHJ HECYIIEeCTBEHHbIE
HETOYHOCTH; MIPOJIEMOHCTPHUPOBAI yMeHHe
WJUTIOCTPUPOBATH TEOPETUYECKHE  TOJIOKEHUs
KOHKPETHBIMU  NpUMEpaMu U BBITIOJTHSATH
9K3aMEHALIMOHHBIE 33JaHUs; YCBOWUJ OCHOBHYIO U
O3HAaKOMWJICA C  JIONOJIHUTENIBHOW  JIMTEPaTypou;
BBITIOJTHUII BCE KOHTPOJIbHBIE 3a/1aHus,
MpeyCMOTPEHHBIE paboueit MPOTrPaMMOit
JUCIUIINHBI

61-85

«YIIOBJICTBOPI/ITCJILHO»

OOyuaronuiics 0CBOUJ KOMIIETEHIIMH JTUCIUIIIIMHBI Ha
Bcex oTamax ux (opmupoBanus Ha 51-60 %, mokazan
3HaHUS Y4eOHOT0 MaTepuana B o0beMe, HE0OX0IMMOM
JUIsL JTAJbHEHMIIEro OCBOGHMS Y4EOHBIX MPOrpamMm, HO
JOIYCTWJI TNOTPEIIHOCTH B HW3JIO)KEHUU OTBETOB Ha
BOIIPOCHI Ounera W TP BBINOJHEHUH
SK3aMEHAIIMOHHEIX 3aJaHuil, 03HAKOMMIJICS C OCHOBHON
JIUTEPATYPOH, PEKOMEHI0BaHHOU IIPOrpamMMOoN;
CIpaBHICS € KOHTPOJIbHBIMU  3a/IaHUSIMH,
IIPELyCMOTPEHHBIMU paboueit IIpOrpaMMon
JUCLUILINHBI

51-60

«He
YAOBJIETBOPHUTEIbHO»

OOy4Jaromuiicss OCBOMJI KOMIIETCHIINY JUCIUILTAHBI Ha
BCEX dTamnax ux popMupoBaHus MeHee 4eM Ha 51 %,
OOHapyKWJI TPoOeIBl B 3HAHUAX Y4EOHOTO
MarepHaia, JONYyCTUII IPUHIMIHAIbHbIC OUIMOKH B

0-50




BBITIIOJTHEHUH KOHTPOJIBHBIX 3aJaHUM,
IIPEyCMOTPEHHBIX padbovel MporpaMMoit

JUCLUILINHBI

HNHuTerpajibHas OLeHKA

Kputepun TpaguimoHHas OleHKa bamibpHO-pedTHHIOBAs OLICHKA
5 5 86 - 100
4 4 61-85
3 3 51-60
2ul 2, Hezauer 0-50
54,3 3ager 51-100




