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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.0.09 MalwnHHoe oby4yeHune 1 rnybokme HeMPOHHbIE CeTH

1. Kog  HauMeHOBaHue HanpaBJ/IeHUA NOAroTOBKMU/CNeLuaabHOCTH:
09.04.04 MporpaMMHas NHXeHepuUs

2. Mpodunb noaroToBKU/cneunanmsaLms:

CucTemMHoe nporpaMMumpoBaHme

3. Ksanudukauus (cteneHb) BbINyCKHUKA:

MarucTpaTtypa

4. ®opma obyyeHusn:

O4Hasn

5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Katenpa TexHonorun obpaboTky 1 3awuTbl MHDOPMaLLUK

6. CocTaBuTENIM NPOrpaMMbl:

CupoTa AnekcaHap AHaToJIbeBUY

7. PeKkoMeHpOBaHa:

Ne5 oT 25.04.22
8. YueOHbI roa:

2022-2023
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Lenblo ABnseTcs n3y4eHmne CoBpeEMEHHLIX I/IH(*)OpMaLI,I/IOHHbIX TEXHOJIOMNI, CBA3AHHbIX C MCMOJIb30BaHUEM
MeTo[40B MalUNHHOIO O6y‘-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 AUCLUNAUHBL: 00yYeHne CTYLeHTOB TeOPETMYECKNM OCHOBaM co3aaHuns, 0byveHns
M NPUMEHEHNS MOAENel N anropuTMOB MaLUMHHOMO 0By4YeHNs, HEMPOHHbLIX CETEN, BKOYas MeToabl
rnybokoro obyyeHns; obyyeHme CTyLeHTOB OCHOBHbIM MPUHLMNAM MPUMEHEHNS TEXHO0rnin 06paboTkm
NHMOPMaLMN B COBPEMEHHBIX MH(DOPMALMOHHBIX CUCTEMAX Pa3/IMYHOr0 Ha3HaYeHNs; OBNajeHNe
NPaKTUYECKMMWN HaBblIKaMy MPUMEHEHUS CTaHAAPTHBLIX MHCTPYMEHTaIbHbIX CPEeACTB A5 pa3paboTkm
nporpaMMHoro obecrneyeHns ¢ UICNOb30BaHNEM METOLOB U aArOPUTMOB MALLUUHHOIO 06y4eHns n
HempoceTeBbIX TexHos0rn 0bpaboTkn nHpopmauuu.

10. MecTo y4yebHOM aucuunAnHLI B CTPYKTYype OOM:

BxoamuT B 6710k 06513aTeNbHbIX AUCLTIVH MAarucTepckoi nporpamMmsl 51.0. N5 yCnewHoro ocBoeHus



ANCUMNAVHBI HEOOX0AUMbI BXOAHbIE 3HAHUS B 06/1aCTM MAaTEMATUYECKOr0 aHaN3a, TEOPUN MHOXKECTB,
MaTPUYHON anrebpbl, TEOPUN BEPOSTHOCTEN U MAaTEMATUYECKOA CTAaTUCTUKK, TEOPUN NHDOPMALIMOHHbIX
NPOLLECCOB 1 CUCTEM, HaBbIKW NMPOrPaMMUPOBAHUS, NEPBUYHbIE 3HAHWS B 061aCTV TEXHOMOMMN 06paboTKM
MHOPMALLMK, MALLMHHOMO 0ByYeHNs, CO3AaHUS 1 NPUMEHEHUS HerNyOOoKMX HEMPOHHLIX CeTEN.

11. NMnaHupyemblie pe3ynbTaTbl 00yueHusa no gucuunanHe/Moaynio (3HaHUA, YyMEeHUS, HaBbIKH),
COOTHeCeHHble C NJIaHUpPYeMbIMU pe3ysibTaTaMu 0CBOeHUs obpa3oBaTeNbHON NPOrpaMMbi
(KoMNeTeHUUAMM BbINYCKHUKOB) U UHAUKATOPAMU UX AOCTUXKEHUN:

Koa v Ha3BaHue Kog 1 Ha3BaHue 3HaHUA, YMEHUS, HaBbIKK

KOMMeTeHuMn NHOUKaTOPa KOMMNEeTEeHLMM

OMNK-4 CnocobeH OMK-4.1 3HaeT HoBbIE 3HaeT N3BeCTHble B MUPOBOI MPaKTUKe
NPUMEHSTb Ha Hay4Hble NPUHLNMbI 1 noaxonbl 1 pa3paboTku B 061aCT MaLLIMHHOMO
NnpakTuKe HOBble MeTO/bl NCCneaoBaHum obyyeHnsa, NCTOPUIO Pa3BUTUA HEMPOHHbIX
Hay4Hble MPUHLMMbI W ceTen, poJib 1 MeCcTo HempoceTeBbIX

MeToabl TexHonormn obpaboTkm nHpopmaLun n
nccnenoBaHun; ncnosib3yemble 419 CUHTe3e 1 aHanu3a

yKa3aHHbIX anropuTMoB 06p6oTKM
VH(OPMaLIMKU MaTEMATUYECKNE MOLENN

OMNK-4 CnocobeH OMNK-4.2 YmeeT npuMeHATb  YMeeT pa3pabaTbiBaTb Y MPUMEHATb
NPUMEHATb Ha Ha NpaKTuUKe HOBble MaTeMaTuhyeckne Mogenn npoLeccos u
NpakTuKe HOBble Hay4Hble NPUHLUMUMbI W 06BbEKTOB NpuY peLleHnn 3a4ay aHaamsa u
Hay4YHble MPUHLAMBI U1 MeTOoA4bl UCCeloBaHUI CUHTE3a a/IrOPNTMOB MaLLUMHHOIO 0b6y4eHuns,
MeToAbl aHaNU3npoBaTb afleKBAaTHOCTb N3BECTHbIX U
nccnepoBaHun; NCNOJSIb3yEeMbIX MOLESNIEN N pe3ynbTaToB

3KCNEePUMEHTANIbHbIX NCCNEeN0BAHUNA,
0606LL1aTh UX 015 MPOBEAEHMNS
COMOCTaBUTENLHOIO aHaNn3a, BKYas u
BbINOJSIHAAEMble COOCTBEHHbIE pa3paboTKu.

OMNK-4 CrnocobeH OlMK-4.3 meTb HaBbIKN BnapgeTt HaBblKaMn NOATOTOBKU NCXOOHbIX
NPUMEHATb Ha NPUMEHEHNS HOBbIX JaHHbIX, NCNONIb30BaHNS N3BECTHbLIX MOAENeN
NpPaKTUKe HOBbIE Hay4HbIX MPUHLNMOB ” N afIrOPUTMOB MaLLMHHOIO 06y4YeHNs Ha
Hay4Hble NPUHLUMMALI U1 MEeTOA0B UCCNeA0BaHNS OCHOBE KOMMO3ULIMOHHbIX aJifrOPUTMOB U
MeToAbl N5 peLlleHns HEMPOHHbIX CeTEN AN NPOBeaeHNS
nccnenoBaHum; npoeccrmoHanbHbIX 3aga4 KOMMbIOTEPHOIr0 3KCMNEPUMEHTA MO OLIEHKE UX

3hheKTUBHOCTU, HAaBbIKAMW TECTUPOBAHNSA
KOMMbIOTEPHbIX MOAenen anropuTmMoB
0bpaboTkn nHpopmauumn B cpegax Matlab,
Pyton.

12. O6beM guCUMNAUHBI B 3a4€THbIX e AMHMLaX/4yac:
4/144

dopMa NPOMEe)XYTOYHOU aTTecTalum:

SK3aMeH

13. TpynoeMKOCTb No BUAaM y4ebHon paboTbl



Bunpg y4yebHon paboThl

AyLNTOPHbIE 3aHATUSA
JleKumnoHHbIe 3aHATUA
MpakKTnyYeckune 3aHATUA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMJINHBI

n/n  HaumeHoBaHuWe pasgena

OUCUUMANHBI

1 OCHOBbI MaLLUNHHOIO
obyyeHus.
KOoMMO3MLNOHHbIE
ANropUTMBI,
lMoBepXHOCTHOE 1
rnybokoe MalnHHOE
obyyeHue.

CemecTp 1 Bcero
54 54
18 18
0
36 36
54 54
0
36 36
36 36
144 144

Conep>xaHve pa3aena aAuCUuUnIvHb

Jlekuum no pasgeny

1.0630p M3BECTHLIX METOLOB
Noaxoa0B MaLUMHHOIO 06yYeHus.
2.KOMNO3NLUMNOHHbIE aITOPUTMBbI.
NabopaTopHble paboThl Mo pasgeny
1.Bo3MoxkHOCTM cpenbl Matlab ans
C03[aHNSA KOMMO3ULMOHHbIX
a/rOpMTMOB MalUMHHOIO 0by4yeHuns
N HEPOHHbLIX CeTen.

2.Co3naHune n nccnepgoBaHmne
anropuTos Knacca "CnyyYanHein nec"
B 3@aBMCMMOCTU OT UCMOJIb3yEMbIX
rMneprnapamMeTpoB.

3. Co3paHue u nccnemoBaHne
anropuTtos knacca "Adaboost" B
3aBUCMMOCTM OT MUCMONb3YEMbIX
rMneprnapamMeTpoB.

Peanusaunsa pasgena
AVCLMMINHBI C MOMOLLbIO
OHJlanH-Kypca, IYMK

Co3faH 3JIeKTPOHHbIN
OHAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K IEKLNAM.
Pa3meLleHbl
WHONBUAYaNbHbIE 3a4aHuNs
L7191 BbINOJIHEHUS
nabopaTopHbIX paboT.



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Victopusa pa3sutunsd
HEMPOHHbLIX CETEN,
OCHOBHbIE MOHATUSA 1
onpegeneHus.

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

CofepxxaHvie pasfiena AUCLMNINHBI

Jlekuunm no pasgeny

3.0CHOBHbIE NOHATUA ”
onpeaeneHns Teopun HempOHHbIX
ceTei. ba3oBble apXMTEKTYpbI
HEMPOHHbIX MHOFOCJ/IONHbIX CETEeN.
4.0c06eHHOCTM apXUTEKTYPbI
rNybOKNX HEMPOHHBIX CeTeN.
JNlabopaTopHble paboTbl No pasgeny
4.Bo3mMoxHOCTK cpeabl Matlab gns
CO3[aHUSA HENPOHHBIX ceTel
Pa3INYHOM apXUTEKTYPbI.
5.Bo3MoXHOCTU cpenbl Keras ons
C03[aHUNSA HENPOHHBIX CeTel
Pa3INYHON apPXUTEKTYPSI.

Jlekuum no pasgeny
5.MHOroCNOMHbLIA NePCenTPOH,
CTPYKTYpHas CXxeMa, BXOAHbIE U
BbIXOAHble BO3AENCTBUS.
6.AnropnTtm obpaTHOr0O
pPacnpoCcTpaHeHMs oWNBKM 1 ero
Moamndukaummn.OCHOBHbIe
HanpaB/ieHNS Pa3BUTUSA TEXHOIOT NI
obyyeHunsa npu nepexone K
rlybOKMM HENPOHHbLIM CETAM.
NabopaTopHbie paboTbl Mo pasgeny
6.00y4eHne 1 TeCTUpoBaHme
MHOIOCJIOMHBIX CeTen
nepcenTpoHHOro Tuna. AHanns
BO3MOXXHOCTEN UX MPUMEHEHNS Ha
CTaHApaTHbIX Habopax AaHHbIX
(MNIST n gp.). 7.B0o3MOXHOCTK
nocnonHoro oby4yeHns n cozgaHune
HEMPOHHOW CETU Ha OCHOBE CTeKa
ABTO3HKOAEPOB.

Peanunzaunsa pasgena
AVNCLUMMINHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

Co3aaH 3JIeKTPOHHbIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K 1eKUMaMm.
Pa3melLeHbl

NHAMBUAYa bHbIE 3adaHunA
[I151 BbINOJIHEHUS
nabopaTopHbIX paboT.

Co3aaH 3JIeEKTPOHHGIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K JEKLMAM.
PasmelLeHbl
NHAMBUAYaJbHbIE 3adaHNA
[O151 BbINOJIHEHUS
nabopaTopHbIX paboT.



n/n

5

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Inybokne CBePTOYHbIE
HenpoHHble ceTn (CNN) u
NX MPUMEHeHNe.

PeKyppeHTHble HENPOHHbIE
cetn. Cetb LSTM 1 ee
NpPUMEeHeHMe.

CofepxxaHve pasfena AuCcUnnanH.I

Jlekuna no pasgeny

7.TunoBasa apxuTekTypa
CBEPTOYHOW HEMPOHHOW CeTH, ee
obyyeHne n NnpuMeHeHne ons
peleHns NpUKNagHblX 3agau.
JNlabopaTopHble paboTbl No pasgeny
8.06y4eHne rnyboKnx HeEMPOHHbIX
ceTen ANa peweHns 3agadu
Knaccugukaumm ncxogHoro
n306paxkeHns ¢ noMoLLbo rnybokom
CBEPTOYHOW HEMPOHHOW CETH.
9.06y4eHne rnyboKNX HEMPOHHbIX
ceTen AN peleHns 3agaqn
obHapy>xeHnst 06 bEeKTOB Ha
NCXOAHOM M306parkKeHUn ¢
noMoLLbto r1y6oKON CBEPTOHHOM
HENPOHHON ceTw.

Jlekunsa no pasgeny

8.TvnoBas apxXuTeKTypa HENPOHHON
cetn LSTM, ee oby4eHue.
NpUMeHeHne 418 peLleHns
NPUKIaAHbIX 3a4ay.

NabopaTopHbie paboTbl Mo pasgeny
10.06y4eHmne ceTu LTSM ans
onpeneneHnsa TOHabHOCTM OT3bIBOB
(Ha ocHoBe TeKCTa) Ha (nAbMbI C
rnomoulbto Keras.

13.2. Tembl (pa3pensl) AUCLUNINHBI U BUObI 3aHATUHA

Ne
n/n

HanmeHoBaHMe
TeMbl (pa3gena)

OcHoBbI MallNHHOrO 4
obyyeHns.
KOMMNO3ULMOHHbIE
anropuTMsl.
[loBEpXHOCTHOE 1
rnybokoe

MaLUMHHOE

obyyeHne.

JIeKUMoHHble
3aHATUSA

MpakTuyeckmne JlabopaTopHble
3aHATUS 3aHATUS
6

Peanunzaunsa pasgena
AVNCLUMMINHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

Co3aaH 3JIeKTPOHHbIN
OHMAlH - KYpC, pa3MeLLeHbI
MaTepuanbl K 1eKUMaMm.
Pa3melLeHbl

NHAMBUAYa bHbIE 3adaHunA
[I151 BbINOJIHEHUS
nabopaTopHbIX paboT.

Co3faH 3/IeKTPOHHbIN
OHJAH - KYpC, pa3MeLLEeHbI
MaTepuanbl K IEKLNAM.
Pa3meLleHsbl
WHONBMAYaNbHbIE 3a4aHuNs
L7191 BbINOJIHEHUS
nabopaTopHbIX paboT.

CamocToaTenbHass Bcero
paboTa
14 24



No HanmeHoBaHue JlekunoHHble = lpakTuyeckne JlabopaTopHble CamocToATeNnbHasa Bcero
n/n  Tembl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa

2 VicTopusa pa3sntusa 4 4 8 16
HEWPOHHbIX CeTen,
OCHOBHbIE MOHATUSA
1 onpegeneHus.

3 OpHoHanpaBneHHble 4 10 8 22
MHOFOCJ/IONHbIE CeTr
nepcenTpPoOHHOro
Tnna. ObyyeHmne
Hernybokux ceten
nepcenTPOHHOro
Tna n Nnpobaemsl
npu nepexopne K
rnybokomy
0byyeHnto.

4 Inybokne 4 12 16 32
CBEPTOYHbIE
HENpPOHHbIE CeTU
(CNN) n nx
NpuMeHeHwe.

5 PekyppeHTHble 2 4 8 14
HEeMpOHHbIE CeTHn.
CeTb LSTM un ee
npUumMeHeHue.

18 0 36 54 108

14. MeToaunyeckme yKasaHua ana oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

1. Mpwn U3yvyeHnn GUCUMNINHLI PEKOMEHIYETCA NCMOb30BaTh CleAylolme CpeaCcTBa: PEKOMEHAYEMYIO
OCHOBHYIO U LONHUTENbHYIO IMTEPATYpPY; METOANYECKME YKa3aHMA 1 NOCOONS; KOHTPO/IbHbLIE 3aAaHNA
ANS 3aKPENnIeHNs TEOPETMYECKOro MaTepuana; 3N1eKTPOHHbIE BEPCMUN YyHEOHNKOB 1 METOLNYECKMX
yKa3aHUn ons BbiNOAHEHMA NabopaTopHO - NpakTUYeckux paboT (npu HeobxoaAnMoCT MaTepuanbl
PaCChIIATCS MO /IEKTPOHHON MOYTE).

2. lns MaKCMManbHOro YCBOEHMUS AUCLUMNVHBI PEKOMEHAYETCS MNPOoBeAeHe MMCbMEHHOM0 0rnpoca
(TecTupoBaHMWe, pelleHne 3a4a4y) CTYAEHTOB MO MaTepuanaM NekUnin 1 NpakTuyecknx paboT. Monbopka
BOMPOCOB AJ11 TECTUPOBAHNS OCYLLECTBNISAETCS Ha OCHOBE M3YYEHHOr0 TEOPETNYECKOro MaTepuana.
TaKoi NoaxoA No3BOASIET NOBLICUTL MOTUBALNIO CTYAEHTOB NPY KOHCMNEKTUPOBAHMMN IEKLIMOHHOMO
MaTepwuana.

3. Mpu npoBeAeHUn nabopaTopHbIX 3aHATUIA 0becneyrBaeTCs MakCMMasibHas CTeneHb COOTBETCTBUS C
MaTepMasioM NEKLMUOHHbIX 3aHSATUIA 1 OCYLLIECTBASETCS IKCNEPUMEHTaIbHasi NPOBEPKa METOA0B,
aNropuTMOB U TexHoNornin 06paboTky NHGOPMALIMK, N3/1AaraeMbIX B paMKax NeKLui.

4. Mpwn nepexoae Ha ANCTAHUMOHHBIA PeXUM 0by4YeHns ANa CO34aHUSA SNEKTPOHHbIX KYpCOB, YTEHNS
NEKLNIA OH-NalH 1 NpoBeAeHns NabopaToOpPHO- MPaAKTUYECKNX 3aHATUA NCNONIb3yeTCA UHDOPMALMOHHbIE
pecypcbl Obpa3oBaTeNbHOr0 nopTana "INEeKTPOHHbIN yHUBepcuTeT BI'Y (https:\\edu.vsu.ru),



6a3upytoLLerocs Ha cucTeme ANCTaHUMoHHoro obyyeHuns Moodle, pa3BepHyTon B yHuBepcuteTe. 5. MNpu
MCMoJIb30BaHWUN ANCTAHLMOHHbIX 06pa3oBaTesIbHbIX TEXHOOMUI 1 31eKTPOHHOro obyyeHnsobyyatowmecs
LLO/KHbI BbIMOJIHATL BCE YKa3aHWA rnpenofaBaTesien, BOBPeMS NOAKMOYATHCSA K OHNAMH - 3aHATUAM,
OTBETCTBEHHO MOAXOAMUTb K 3alaHNAM [J19 CaMOCTOATeNIbHOWN paboThl.

15. Nepe4yeHb OCHOBHOM M OONOJIHUTENILHOW INTEpaTypbl, PeCypPCcoB UHTEPHET, HeoOXoaMMbIX
A OCBOEHUS AUCLUNJINHDI

Ne NcTOoYHUK
n/n
1 CupoTa, AnekcaHap AHaTOJIbeBMY. MeToabl U @/IrOPUTMbl aHaAM3a AaHHbIX N UX

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

2 MuTpodaHoBa, EneHa KOpbeBHa. HenpoceTeBble TexHONOrMm 06paboTkm MHhopMaTuK, MeToabl
n TexHonorunu raybokoro obyyveHus : yyebHoe nocobue / E. KO. MutpocgaHoBa, A. A. CupoTa, M.
A. [pto4eHKo .— BopoHex : 3gaTensckuin gom By, 2019 .— 197 c¢. — Tupax 50. 12,3 n.n. —
ISBN 978-5-9273-2888-8.

3 AxbsaeBa, [.9. OCHOBbI TEOPUN HENPOHHBIX ceTen / I.3. fAxbaeBa. - 2-e u3g., ucnp. - Mocksea :
HaunoHanbHbin OTKpbIThIN YHUBepcuTeT «MHTYUT», 2016. - 200 c. : un. - (OCHOBbI
NH(OPMALMOHHbLIX TEXHOOrWI). - Pexxum gocTyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=429110 . - ISBN 978-5-94774-818-5. - TekcT :
3N1EKTPOHHbINA.

6) nononHWTENbHAs AMTepaTypa:

No NcToYHNK
n/n
1 MpakTuKyM no Kypcy " HelpoceTeBble TexHOOrnn 06paboTkm nHopMaunn" [DNeKTPOHHbIN

pecypc] : yyebHo-MeToANYeCKOe nocobre ANna By30B : [415 MarnucTpoB (hak. KOMMbIOTEP. HaYK
AHeB. hopMbl 06yyeHns; ansa HanpasaeHns 09.04.02 - HhOpM. cucTembl 1 TEXHONOM UK. /
BopoHex. roc. yH-T ; cocT.: A.A. CuporTa, E.HO. MutpodaHoBa , M.A. [Ipto4eHKO .— D/IeKTPOH.
TEeKCTOBble AaH. — BopoHex : 3gaTenbcko-noanrpaunyeckmini LeHTP BopoHeXXcKoro
rocyfapCTBeHHOro yHuBepcuteTa, 2013, - 128c.

2 AHTOHWO, . BuubnuoTteka Keras - MHCTpyMeHT rnybokoro obyyeHns. Peanmsaumns HEMPOHHbIX
ceTen ¢ nomoubto 6ubanotek Theano n TensorFlow / . AHTOHWMO, M. CyaXuT ; nepesog C
aHrnunckoro A. A. CnnHKuH. — Mocksa : IMK Mpecc, 2018. — 294 c. — ISBN
978-5-97060-573-8. — TeKCT : 3/IeKTPOHHBbIN // JlTaHb : 3NeKTPOHHO-6nbanoTeyHaa cuctema. —
URL: https://e.lanbook.com/book/111438.

3 ApywkunHa H.I'. OCHOBbI TEOPUM HEYETKUX N TMbpnaHbIX cucTeMm : y4yeb. nocobue / H.I.
ApywkunHa. - M.: ®uHaHckl 1 ctatuctuka, 2004. - 320 c.

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30BaTE/IbHbLIE PECYPCHI:



Ne NcToYHMK

n/m

1 DNEeKTPOHHBIN KaTasior Hay4yHon 6ubnnotekn BopoHEXCKOro rocy4apCTBEHHOMO
yHuBepcuteTa. - (http // www.lib.vsu.ru/).

2 Obpa3oBaTenbHbI NOpTaa «INEKTPOHHbIN YHUBepcuTeT BIY».- (https://edu.vsu.ru/).

3 9bC JlaHb (KoHTpaKT Ne3010-06/01-22 oT 10.03.2022; NMLLEH3MOHHbIA Or0BOP

Ne3010-06/02-22 o1 10.03.2022; nuueH3noHHbIA gorosop Ne3010-15/231-22 o1 17.05.2022)
9bC «YHuBepcuTeTcKkas bubnnoteka online» (KoHTpakT Ne3010-06/30-21 oT 23.12.2021) 3B6C
«INeKTpoHHasa bnbnuoTeka TexHnyeckoro BY3a» (3bC «KOHCynbTaHT CTyAeHTa») (KOHTPaKT
Ne3010-06/29-21 o1 23.12.2021) 36C «Ob6pa3sosaTensHas nnatdopma KOPAAT» (gorosop
Ne4990 ot 10.01.2022; nuueH3noHHbIN gorosop Ne3010-15/217-22 o1 05.05.2022).

16. MepeuyeHb yuebHO-MeTOaUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

Ne NcTOoYHUK
n/n
1 CupoTa, AnekcaHap AHaTOJibeBMY. MeTobl M a/IrOPUTMbl aHann3a AaHHbIX N UX

monenupoBaHue 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 MpakTuKyM no Kypcy " HenpoceTeBble TexHOOM N 06paboTKn nHopMaumm" [D1eKTPOHHbIN
pecypc] : yyebHo-meTOoANYECKOE Nocobue AN BY30B : [A15 MarncTpoB ak. KOMMbOTEP. HayK
AHeB. hopMbl 06yyeHuns; ana HanpasaeHns 09.04.02 - UHdOPM. CUCTEMBI U TEXHOJIOTUN. |
BopoHex. roc. yH-T ; cocT.: A.A. CupoTa, E.HO. MuTtpodaHosa , M.A. Jpl04EHKO .— DJIEKTPOH.
TEKCTOBbIe AaH. — BopoHex : 3aaTenbcko-noamrpaunyecknii LeHTp BopoHexckoro
rocyfapcTBeHHOro yHusepcuteTa, 2013, - 128c.

3 MpakTuKyM no Kypcy "MoLenvmpoBaHue cuctem" [INeKTPOHHBIN pecypc] :
y4ebHo[JMeToAnYeckoe nocobue ANs By30B : [AN14 CTyA. 4-5 KypCoB (haK. KOMMbIOTEP. HAayK
LHEB. 1 Beyep. hopMbl 0byyeHns; ana HanpasaeHuin: 230200 - NHdopM. cuctemsl, 230400 -
NHdopM. cuctemsl n TexHonormu; cneunansHoctn, 230201 - HOpM. cMcTeMbl U TEXHONIOM K],
Y. 1,2 / BopoHeX. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MuTpochaHoBa , M.A. Ipto4eHKO .—
DNeKTPOH. TEKCTOBbIE AaH. — BopoHex : i3pgaTenbcko-nonurpamnyeckun LeHTp
BOpOHEXCKOro rocyiapCTBEHHOro yHMBepcuTeTa, 2013.-154c¢.

17. ObpasoBaTesibHble TeXHOJIOTMM, UCNOJIb3yeMbIe NMPU peanusauum y4ebHoOn AUCLUNIIUHDI,
BKJIIOYaA AMCTAHUMOHHbIEe obpa3oBaTesbHble TexHonorum (JOT), anekTpoHHoe oby4yeHue (30),
CcMeluaHHoe oby4yeHue):

Ins peann3zauum y4ebHOro npoLecca NCrnosb3yTcs:

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

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6€CCPOYHbIX INLLEH3UN Ha KaXKablA, KOMMOHEHTbI:
Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 o1 30.09.2011 (3a c4eT npoekTa EK
TEMPUS/ERAMIS).



3. N0 MaTnab B pamMmkax NOANUCKN YHUBEPCUTETCKAsA NULEH3NS Ha NPOrpPaMMHbIA KoMNaekc Ansg 9BM -
MathWorks MATLAB Campus-Wide Suite no norosopy 3010-16/118-21 ot 27.12.2021 (no 01.2025).

4.Mpn NpoBeAEHNMN 3aHATUIN B ANCTAHLUNOHHOM pexume 0by4eHns MCNoJb3yTCS TEXHNYECKNE U
NHOPMaLMOHHbIE pecypcbl Obpa3oBaTebHOr0 NopTana "INeKTPOHHLIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asnpytoLLerocs Ha CMCTeMe AUCTaHLMUOHHOro obyyeHuns Moodle, pa3BepHyTON B
YHUBEPCUTETE, a TakXKe Apyrue LOCTyMHble pecypchbl ceTn MHTepHeT.

18. MaTtepuanbHo-TeXHUYECKoe obecneyeHne AUCLUNIIUHDI:
394018, r. BopoHex, naowanb YHMBepcuTeTckas, 4. 1, kopnyc la, aya. 479

MynbTuUMegnNHasA NeKLNOHHaa ayauTopusa: KoMnboTep npenogasatens i5-8400-2,81Tw, MoHMTOp € XKK
19", MynbTUMEOUNHBIN NPOEKTOP, IKPaH, BUAEOKOMMYTATOP, MUKPOMOH, ayanocnuctema,
cneunanm3npoBaHHan Mebenb: OOCKU MenoBble 2 WT., CToAbl 60 WwT., naBku 30 WT., CTyNba 64 WT.;
AOCTYN K hoHAaM y4ebHO-MeTOANYECKON AOKYMEHTAUUN N SNEKTPOHHLIM BMBINOTEYHBIM CUCTEMAM,
BbIxoZ B IHTepHeT.MO: OC Windows v.7, 8, 10, Habop yTuant (apxmeaTopbl, (hait-MeHeaxepsbi),
LibreOffice v.5-7, Foxit PDF Reader.

2) Y4yebHas ayantopus (KOMNbloTepHbIR Knacc) (ogHa u3 Nel-4 kopn. 1la, aya. Ne 382-385),

YyebHas ayanTopus: cneumanmsmpoBaHHas mebesnb, mepcoHasbHbIe KOMMboTepbl Ha ba3e
i5-9600KF-3,7Tu, MoHUTOpPLI XKK 24" (16 WT.), cneuynanm3npoBaHHas mebenb: A0CKa MapkepHas 1 wrT.,
CTONbl 16 WT., CTyNbA 33 WT.; OCTYN K poHAaM y4ebHO-MeTOAMNYEeCKON JOKYMEHTaUUN N 31IEKTPOHHbLIM
n3naHnaM, LOCTYN K IN1eKTPOHHbIM BbnnoTeyHsIiM cuctemam, Boixod B MHTepHeT.MO: OC Windows v.7, 8,
10, Habop yTnuaut (apxusaTtopbl, hann-meHemxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHoYHble CpeacTBa AJA NPOBeAeHUA TeKyLL el U NPOMEeXYTO4YHON aTTecTauum

MopsAOK OLEHKM OCBOEHMS 00yYaoLWMMNCs y4ebHoro MaTepmana onpeaensieTcs Coaep>XXaHmem
cnefyoWwmnx pasnenos AUCLUNIUHbI:

Ne Pazgensl AucunnanHel (Moayam) Kon Kopg OueHoYHble cpefcTBa
n/n KOMMeTeHLUMN WUHOMKaTopa  [S19 Tekyliewn
aTtTecTauuu

1 Pa3gensl 1-5.0CHOBbI MaLLWHHOIO OrnK-4 Onk-4.1 KoHTponbHas paboTa
0by4eHuns. KoMno3nLmMoHHble Mo COOTBETCTBYIOLLNM
anropuTMbl. [OBEPXHOCTHOE 1 pa3fesiam 1 Temam.
rnybokoe MawmnHHOe oby4eHue. YCTHBIN onpoc.
NcTopus pa3BnTus HempoHHbIX ceTen, 3afaHns 1 oTYeThbl 0
OCHOBHbIE NOHATUSA U OnpenesieHuns. BbIMOJIHEHUS
OnHoHanpaBneHHble MHOMOC/I0NHbIE nabopaTopHbIX paboT.

ceTu nepcenTpoHHoro Tuna. ObyyeHune
HernyboKkunx ceTen nepcenTpPoHHOro
Tna n npobnemel Npy Nepexoae K
rnybokomy oby4eHuto. nybokune
CBepTOYHble HenpoHHble ceTu (CNN) n
NX NpUMeHeHne.PeKyppeHTHbIe
HelpoHHble ceTu. CeTb LSTM 1 ee
npuMeHeHMe.



Ne Pazgensl AuCUUnNAnHLI (Moayn) Kon Kopg OueHo4Hble cpefcTBa
n/n KOMMeTeHUMM UHOUKaTopa L4519 Tekyliewn
aTtTecTauuu
2 Pazgensl 1-5.0CHOBbI MaLUMHHOIO OlnK-4 OlK-4.2 KoHTponbHasa paboTa
0byyeHns. KoMNo3numnoHHbIe Mo COOTBETCTBYIOLLUM
aJiIropuTMbl. [IOBEPXHOCTHOE 1 pa3genam u TeMam.
rnybokoe MallnHHoe o0byyeHue. YCTHBIN onpoc.
icTopns pa3BmMTNS HEMPOHHLIX CETEN, 3adaHns n 0TYeThl 0
OCHOBHbIE MOHATUSA W ONpedeseHns. BbIMNOJIHEHUS
OnOHOHanpaBJ/iIeHHbIE MHOIOCJIONHbIE nabopaTopHbIX paboT.
ceTn nepcenTpoHHoro Tuna. ObyyeHune
HernyboKnx ceTen nepcenTpoHHOro
Tna n npobnemsl Npy Nepexone K
rnybokomy oby4eHuto. nybokune
CBepTOYHble HenpoHHble ceTu (CNN) n
NX NpYMeHeHne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM 1 ee
NpUMeHeHue.
3 Pa3penbl 1-5.0CHOBbI MALLMHHOIO OlnK-4 OlnK-4.3 KoHTponbHas paboTa

0by4eHuns. KoMno3mumoHHble
anropuTMbl. MOBEPXHOCTHOE ©
rnybokoe MalwmnHHoe obyyeHue.
WcTopus pa3BnTus HEMpPOHHLIX CeTen,

Mo COOTBETCTBYIOLIUM
pasgenam u TeMaM.
YCTHBIN onpoc.
3a4aHuns 1 OTYEeTbI O

BbIMOJIHEHUS
nabopaTopHbIX paboT.

OCHOBHbIE NMOHATWA 1 ONpefeneHns.
OnOHoHanpaBJ/ieHHbIe MHOMOC/IONHbIE
ceTn nepcenTpoHHoro Tuna. ObyyeHune
HernyboKunx ceTen NepcenTPoHHOr o
Thna n npobnemel Npy Nepexone K
rnybokomy obyyeHuto. Inybokue
CBEPTOYHbIE HeNpPOHHbIe ceTn (CNN) u
NX NpYMeHeHne.PeKyppeHTHble
HelpoHHble ceTu. CeTb LSTM n ee
NPUMEeHeHMe.

MpomexyTovHas aTTecTaumns

dopMa KOHTPONA - DK3aMeH

OueHoYHble cpeacTBa A1 MPOMEXYTOYHOM aTTecTaumm
Komnnekt KM

20 TunoBble OUuEeHOYHble CPpeaAcTBa U MeToAMYecKue MaTepuanbl, onpepensiowme npouenypbl
OLLeHMBaHMSA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH

Tekyllasa aTTecTaums NPOBOANTCS B COOTBETCTBMU C [0NI0OXKEHMEM O TeKyLlen aTTecTauun obyyatowmxcs
no nporpaMmam BbiCLLero obpa3oBaHns BOpoOHEXCKOro rocyaapCTBEHHOMO YHBEPCUTETA. TekyLwas
aTTecTauns NpoBoAMTCS B (hopMax YCTHOrO onpoca (MHAMBUAYaSbHLIN 0Npoc, ppoHTaNbHasA becena)
MUCbMEHHbIX PaboT (KOHTPOJIbHbIE, NnabopaTopHble paboTbl). MpK OLLEHMBAHUN MOTYT MCMNOJIb30BaATbLCS



KoNnmyecCcTBeHHbIE NN Ka4eCTBEHHbIE LLKaJlbl OLEHOK. TeKyLLI,I/II7I KOHTPOJIb yCneBaeMoCTK Mo AncunnanHe
ocyLlecTBndaeTCa C NOMOLLbIO Ceayrwnx oueHOYHbIX CpencTB: yCTHbII7I onpocC Ha NeKUNOHHbIX 3aHATUAX;
KOHTpPOJIbHaA pa60Ta no TeopequeCKon 4aCTW KypcCa; OTHEThI O BbIMOJIHEHNN na60paToprlx pa60T.

TeKyLuMVI KOHTPOJIb yCrieBaeMoCTHn 1o AncLUnriinHe oCyLLecTB/IAeTCA C NMOMOLUBK C/ieAYyoLWnX oLeHOYHbIX

CPeACTB:

YCTHbIVI ONPOC Ha NPaKkTUYECKUX 3aHATHSAX; KOHTPOIbHas paboTa o TeoPeTUYECKO YacTu Kypca;

JlabopaTopHbie paboTsbl.

20.1.1 NMpuMepHbIA NepevyeHb NPUMEHAEMbIX OLLeHOYHbIX CPeacTB

Ne n/n|HanmeHoBaHMe
OLEHOYHOro CpeacTBa

MNpencTtaBaeHne OLEHOYHOI O
CcpefcTBa B hoHOe

KpuTepumn oueHKun

3

4

1 YCTHbIN 0NpocC Ha
MNPaKTUYECKNX 3aHATUAX

Bonpockl no TeMamM/pasgenam
ANCUUNINHBI

MpaBuAbHbIA OTBET - 3a4TEHO,
HenpaBUbHbIA NN
ANPVHLUMAMANBHO HETOYHLIN OTBET
- He 3a4TeHo

2 KoHTposibHasa paboTta no
pasgenam AUCUUMIVHGI

TeopeTuyeckne BONpockl Nno
TemMampasaenaMm AUCUUNANHGI

LLIkana oLeHnBaHNS
COOTBETCTBYET ﬂpMBeﬂ,eHHOP’I
HUxe

3 JlabopaTopHas paboTa

Copepxut 9 nabopaTopHbIX
3aflaHuiA, NnpefycMaTpuBatoLLme
pa3paboTKy, TeCTMPOBaAHNE U
3KCMAyaTauuio mogenen u
aJiIrOPUTMOB aHa/M3a AaHHbIX C
NCMOJIb30BaHNEM Pa3SINYHbIX
MeToA0B 0by4eHuns.

Mpy ycnewHoM BbINOIHEHNUN
paboT B TeyeHne cemecTpa
hrKCcMpyeTCca BO3MOXXHOCTb
OueHMBaHWA TOJIbKO
TEOPETMNYECKON YacCTu
ANCLUUNNHBI B XO4€
NPOMEXYTOYHON aTTecTaumnm
(3K3aMeHa), B NPOTUBHOM CJlyyae
npoBepKa 3aflaHuns rno
nabopaTopHbIM paboTam
BbIHOCUTCA Ha dK3aMeH.

20.1.2. Mpumep 3apaHus ANA BbINOJIHEHUA nabopaTopHou padboThi

NabopaTopHasa paboTta Ne2 «HenpoceTeTeBON KNacCUUKaTOP AaHHbLIX C IMHENHOW pa3aensaoLei
rpaHuuen» Uenb paboTbl: N3y4nTb BO3SMOXKHOCTW NPOCTENLLNX HENPOHHbLIX CeTel AAs KnacCugpukaumm
rayCCOBCKMX Cly4alHbIX BEKTOPOB B C/ly4ae ABYX KJACCOB. 3afayu, pewlaemble rnpu BbIMOJAHEHUN paboThbl:

1. I'pachuyeckoe oTobparkeHne LeNieBbiX BEKTOPOB M NOCTPOEHNE NNHENHOWN pa3aenaowen JIMHUN,

2. Oby4yeHVe HenpoCceTeBOro KaaccumkaTopa A8 pasfeNeHns rayCCoBCKMX CayvaiHbIX BEKTOPOB.

3. TecTMpoBaHMe KNaccMuKkaTopa OLEeHKa BepOSTHOCTEl ownBOK NepBoro v BTOPOro poaa METOLOM
CTAaTUCTNYECKOr0 UMUTALMOHHOTO MOJEIMPOBAHMS.

3aflaHuns 4na caMoCcTosTeNbHOW paboThl:

1. MpoBecTy 0by4yeHne HEMPOCETEBOrO KaaccudrKaTopa As pasfesieHns rayCCoBCKUX CayYHanHbIX
BEKTOPOB, MPeACTaBNEHHbIX PA3IMYHbIMU KOHUTYPaLUSAMN B MHOTOMEPHOM NPOCTPaHCTBE.

2. OueHUTb oLWNGKM NepBOro 1 BTOPOro poAa, U NPOMIIOCTPUPOBATL NMPOLLECC NX BO3HUKHOBEHMS.

3. MocTponTb rpaduK 3aBUCMMOCTM CyMMapPHON OLLIMOKI NepBOro 1 BTOPOro poAa OT BEJINYMHBI




CcMeLleHna LeHTPOoB KN1aCTepPOB.

4. MocTponTb rpadnk 3aBUCUMOCTI CyMMapHOW oLWNBKKN NepBoro 1 BTOPOro pofa oT obbema oby4vatoLlen
BbIGOPKMY.

20.2 MNMpomMmeXxyTouyHas aTrecTauus

lNpoMeXxxyTo4yHas aTTecTauns NpoBOANTCA B COOTBETCTBUE C [10N10XKEHMEM O NMPOBEAEHUN
MPOMEXXYTOYHON aTTecTauun Npy peannsaunn obpasoBaTesbHbIX MPOrpaMm Bbiclero obpasosaHus BrY.
MpoMeXxyTo4yHas aTTecTauns MOXXeT BK/oY4aTb B cebs MpOBEPKY TEOPETMHECKNX BOMPOCOB, a TakxXXe, Npu
HeobXxoaMMOCTH (B C/ly4Yae HEBLIMOIHEHUS B TEYEHNE CEMECTPA), MPOBEPKY BbIMOJIHEHNS YCTAHOBAEHHOIO
nepeyHa nabopaTopHbIX 3a4aHWIA, NO3BOASAKLWMX OLEHNTb YPOBEHb NOSYYEHHbIX 3HAHWUIA U/UNK
npakTuyeckoe (ne) 3agaHune(sa), nossondwoLiee (Me) oLueHNTb cTeneHb CPOPMUPOBAHHOCTU YMEHUI U
HaBbIKOB. 1 OLEHKN TEeOPeTUYECKNX 3HAHWN UCMOJb3YEeTCS NepeyYeHb KOHTPOSIbHO-U3MEPUTENbHbIX
MaTepuanoB. Kaxabll KOHTPOJIbHO-U3MEPUTENbHbLIA MaTepuas ons NpoBeaeHNs MPOMEXKYTOYHON
aTTecTauun BKIOYAET ABa BONPOCa AN KOHTPOSA 3HAHWI, YMEHWIA U BNafEHWUI B paMKaXx OLLEHKWN YPOBHS
ChOPMUPOBAHHOCTY KOMMETeHU M. [Tpy OLLeHUBAHUN UCMONb3YETCSA KONMYECTBEHHAs WKana. Kputepun
OLIeHMBaHMA NpuBeaeHbl HXe B Tabauue 20.2.3

20.2.1. MpuMepHbIA NepevyeHb BOMPOCOB K 3K3aMeHy

Ne Bompockl K MpOMEXXYTOYHOM aTTecTauumn (3K3aMeH)

1 VicTopmsa pa3BuTra HEMPOHHBIX ceTel. BUoNornyecknin 1 NCKYCCTBEHHbLIN HENPOH.

2 Knaccudukaumns HEMPOHHbIX ceTel. Buabl ak TUBALMOHHbIX (DYHKLWNA.

3 Mpobnema «uCKOYatOLLEE «UAN» U ee peLleHNe.

4 OZHOHanpas/IeHHbIE MHOIOCJ/IOVHbIE CETU NMEPCEenTPOHHOro Tuna

5 OnuncaHne apxXnTeKTypbl HeVipoHHoW ceTy MLP

6 AnropuTM 06paTHOro pPacrpoCTpaHeHUs OLUNOKN 1 ero MoauguKaLmy.

7 [MpakTuyeckmne npobaembl co3faHuns n 00y4eHNss MHOrOC/IOMHbIX HEVPOHHbIX CETEV MepCenTPOHHOMr o
Tuna.

8 TexHos0rnm, Ncnosib3yemele 45 06y4eHns riaybokux HeVMPOoHHbIX ceTen. ObLyas XxapaKTepucTmka
rnpobsiemsl.

9 APXUTEKTYpa CBEPTOYHOM HEVPOHHOW CETU U €€ runeprnapameTpbl.

10 TexHo0rnm nepeHoca obyyYyeHns A58 CBEPTOYHON HEVPOHHOW CETU U UX pean3auns.

11 PekyppeHTHbIe HEVPOHHbIE ceTu. HeripoHHas ceTb LSTM.

12 ABTO3HKOAEP M €ro npuMeHeHne 4151 NOCI0NHOro 0byy4yeHns riaybokmnx ceTeu.

13 [MpyumMeHeHne CBEPTOYHbIX HEVIPOHHbIX CETEN /151 MOUCKa 0O bEKTOB Ha M3006paXeHNsIX

14 [MpumeHeHne ceTen LSTM ans aHaan3a TECTOBbIX AaHHbIX (Ha MpUMepe aHam3a TOHa/lbHOCTU
BbICKa3bIBaHUH)




20.2.2. MpuMep KOHTPOJIbLHO-U3MEPUTENILHOIO MaTepuana
YTBEPXXIAIO

3aBeayowmin Kagenpon TexHoaornn 06paboTkn 1 3awnThl MHDOPMaLK A.A. CnpoTa
.20

HanpasneHue noarotosku / cneunansHocTb 09.04.04 MporpaMMHas MHXeHepus
OncumnnnnHa 61.0.09 MawwnHHoe obyyeHune

®opma 0by4eHns O4Hoe

Bua KOHTpoONs IK3aMeH

Bug attecTaunm NMpomexyTovyHas

KOHTpONbHO-M3MepuTenbHbin MaTepuran Ne 1

1. cTopnsa pa3BUTUA HEMPOHHLIX ceTel. BUONOrnyeCcKnin 1 NCKYCCTBEHHbIA HENPOH.

2.MpumMeHeHne ceTen LSTM ans aHanu3a TeCTOBbIX OaHHbIX (Ha NpuMepe aHann3a TOHabHOCTK
BbICKa3bIBaHWN)

MpenopaBaTesb A.A. CupoTa

20.2.3 OnuMcaHue KpUTepMeB U LLKaJibl OLLeHUBAHUA KOMNETeHU U (pe3ynbTaToB 00y4eHus) npu
NPOME>XYTOYHOM aTTecTaLuum

0na oueHnBaHUs pe3ysibTaToB 0by4YeHna Ha IK3aMeHe NCMOoNb3YITCA Celylolne cogepXKaTesbHble
nokasaTtenn (DopMyanpyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUA OUCLMJIHBI):

1. 3HaHMe TeopeTUYECKMX OCHOB y4ebHOro MaTepuana, 0OCHOBHbIX onpeneneHni, MOHATAI U
MCNONb3yEeMON TEPMUHONOMNK;

2. yMeHue NpoBoANTb 060CHOBaHME 1 NpeACcTaBAEHNE OCHOBHbLIX TEOPETUYECKUX U NMPAKTUYECKMX
Pe3yNbTaTOB (TEOPEM, aiIrOPUTMOB, METOANK) C NCMO/Ib30BAaHUEM MAaTEMATUYECKMX BbIKNAA0K, O/10K-
CXEM, CTPYKTYPHbIX CXEM U CTaHAAPTHbLIX OMUCAHWIA K HUM;

3. YMeHue CBS3blBaTb TEOPMIO C NMPAKTUKON, NANIOCTPUPOBATL OTBET NMPUMepamMu, B TOM YKCIE,
COBCTBEHHBLIMU, YMEHME BbISBNIATb U aHANIM3MPOBATb OCHOBHbIE 3aKOHOMEPHOCTW, MOJYYEHHbIE, B TOM
yucne, B Xofe BbINosHeHNs nabopaTopHO[JNPaKTUYECKMX 3aAaHWIA;

4. yMmeHne 060CHOBbIBATb CBOW CYXXIEHUSA 1 NPOMECCMOHAbHYI0 NMO3NLMI0 MO M3/1araeMoMy BOMpPOCY;

5. BNafeHune HaBblkaMn NPOrpaMMMpPOBaHMNA N IKCNEPUMEHTUPOBAHNA C KOMMbIOTEPHBLIMU MOLENAMM
anroputmoB 06paboTkn nHpopmMaumm B cpede Matlab B pamkax BeinosHAEMbIX 1abopaTOPHbIX 3a4aHNiA;

6. BNnafeHne HaBblKaMn NPOBEAEHNS KOMMbIOTEPHOM0 3KCNEPUMEHTA, TECTUPOBAHNSA KOMMbIOTEPHbIX
mMoaenen anropntmMos 0b6paboTkun nHpopmaumn.

Pa3znunyHble KOMBMHALMK NepeYnCeHHbIX NOKasaTes el onpenensaoT KpUTepnun OLEeHMBaHNA pe3yibTaToB
0byyeHunsa (ChopMMPOBAHHOCTN KOMMETEHLMIA) Ha FOCYAAapPCTBEHHOM 3K3aMeHe:

BbICOKMI (yrnybnieHHbIn) ypoBeHb CHOPMUPOBAHHOCTIN KOMMETEHLMNIA; NMOBbILEHHbIA (MPOABUHYTHIN)
ypoBeHb CHOPMUPOBAHHOCTM KOMMETEHLNIA; NOPOroBbin (6a30Bbi) ypoBeHb CHOPMUPOBAHHOCTM
KOMMNeTeHU MR,

na oueHnBaHuA pe3ysibTaToB O6y‘-IeHVIF| Ha rocyaapCTtBeHHOM 3K3aM€EHE NCMOJIb3YyeTCA 4-6annbHas
LWKana: «OTJINYHO», «XOPOLLO>», «yNOBNETBOPUTEJIBHO», KHEYNOBJIETBOPUTEJIbHO>.

COOTHOLLEHME NMOKa3aTenen, KpMTEPUEB U LKaJbl OLLEHNBaAHNSA pe3ynbTaToB 0byyeHuns Ha
roCyJapCTBEHHOM 3K3aMeHe NpeacTaB/eHo B Cleaytolen Tabnuue.

KpuTepuu OLEeHMBaHUA KOMNETEHUMIA U LLWKaJia OLEeHOK Ha 3K3aMeHe



Kputepun oueHnBaHuA KOMMeTeHUnn

YpoBeHb
ChOpMUPOBAHHOCTY
KOMMeTEeHLNIA

LLkana
OLIEHOK

ObyyvatoWwnincs LeMoOHCTPUPYET NOJIHOE COOTBETCTBME 3HAHUNA,
YMEHWIA, HAaBbLIKOB MO NPUBENEHHLIM KPUTEpUsM CBOH0AHO
OMepupyeT NOHATUIHBLIM anmnapaToM U NPUobpeTEeHHbIMY
3HAHWAMU, YMEHNSMU, NPUMEHSET UX NMPY PeLLUEHNN
NPaKTUYeCcKnxX 3a4ay. YCNeLwHo BbiNoJHeHbI 1abopaTopHble
paboThbl B COOTBETCTBUW C YCTAHOBNIEHHbIM NMEPEYHEM.

MoBbILLEHHbIN
YPOBEHb

OTnnyHo

OTBET Ha KOHTPOJIbHO-U3MEPUTESbHbLIN MaTepran He
MOJIHOCTbIO COOTBETCTBYET OHOMY W3 NEPEYNCIIEHHBIX BbILLE
nokasaTtenen, Ho obyYaloWmMNCs aaeT NpaBuibHbIe OTBETHI Ha
IOMONHNTENbHbIE BONPOCHI. [Mpn 3TOM 0by4vatoLmiics
LEMOHCTPUPYET COOTBETCTBME 3HAHWIA, YMEHWI, HAaBbIKOB
npuBefeHHbIM B Tabnnuax nokasaTensm, HO AOMNyCKaeT
He3HauuTesNbHble OLWNOKMN, HETOYHOCTH, UCMbITbIBAET
3aTPYAHEHUS MPU PeLleHNN NPaKTUYeCKMX 3agay. YcnewHo
BbIMOJIHEHbI NabopaTopHble paboTkl B COOTBETCTBUN C
YCTaHOBJ/IEHHbIM MEPEYHEM.

ba30BbIN ypOBEHb

Xopouuo

ObyuyatoLWninics 1eMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HaHWIN, YMEHWA, HaBbIKOB NPVBEAEHHbIM B TabanLax
NnoKa3saTenam, aonyCckaeT 3Ha4YuTesibHble oLmnbKM npn peweHnn
npakTnu4yecknx 3agay. Mpn 3ToM OTBET Ha KOHTPOJIbHO-
N3MEPUTENbHBI MaTepuan He COOTBETCTBYET JitobbIM IBYM 13
nepeyvmncsieHHbIX NokasaTeneil, obyyatolWmnincs 1aeT HenoJsHble
OTBEThbl Ha A0MNOJIHNTEJIbHbIE BOMPOCHI. YcnewHo BbIMoSIHEHbI
nabopaTtopHble paboTbl B COOTBETCTBUMN C YCTAHOBIEHHbIM
nepeyvyHem.

Moporoseii
YPOBEHb

Y[LOBNeTBOPUTESIbHO

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHLIA MaTepuan He
COOTBETCTBYET NOOLIM TPEM M3 MEPEYUCSIEHHBIX NMOKa3aTenen.
ObyuyatoWwnincs LeMOHCTPUPYET OTPLIBOYHbIE, (hparMeHTapHble
3HaHUS, ponyckaeT rpybbie ownbkn. He BbIMOMHEHBI
nabopaTtopHble paboTbl B COOTBETCTBUMN C YCTAHOBIEHHbLIM
nepeyHem.

HeynosneTBopuTesIbHO






