MuHob6pHayKu Poccum
OEAEPA/IBHOE TOCYAAPCTBEHHOE BIOAXXETHOE OBPA3OBATEJ/IbHOE YYPEXAEHUE
BbICLLETO OBPA30BAHMUA
«BOPOHEXCKUM I'OCyAAPCTBEHHbIﬂ YHUBEPCUTET»
(®reoy BO «BIr'y»)
YTBEPXAAKO
) 3aBeaytowmnii Kadeapon
i ~ Cupota AnekcaHap AHaTONbeBUY
Kadepgpa TeXI—;onOFMﬁ 06paboTKM M 3alUTbl MHPOPMALUN

03.05.2023

PABOYAS MPOMPAMMA YYEBHOM AUCLIMIMJINHDI

51.B.4B.03.02 Pa3paboTKa NpUAOKEHNIN AN CUCTEM MaLLMHHOINO obydyeHus

1. Kog 1 HaMMmeHoBaHMe HanpaBJ/IEHUA NOLFOTOBKM/CreLmMaibHOCTMU:
09.03.02 HPOopMaLMOHHbIE CUCTEMbBI U TEXHONOTUMN
2. Mpodurnb nogroTtoBku/cneymanmsaumsa:

BCTpaMBaeMble BblHNC/INTE/IbHbIE CUCTEMbI U UHTEPHET BeU.I,eﬁ, I'IporpaN\MHaﬂ NMHXeHepua B
MHd)OpMaLl,MOHHbIX cncremax, MHCbOpMaLl,MOHHbIe CUcTemMmbl N ceTeBble TEXHO/I0TUMN, MHd)OpMaLI,VIOHHbIe
CNCTEMbI U TEXHONOIMK B YNpaBaeHUN npeanpuaTmem, MHd)OpMaLl,MOHHbIe CnUctembl B
TeNeKOMMYHUKaUunNAax

3. KBanmdumkauma (cteneHb) BbINyCKHUKA:
bakanaspwuat

4., ®opma oby4yeHHns:

OuyHan

5. Kadbeppa, oTBevawoLwan 3a peasimsauymio AUCLUNIIUHDBIL
Kadenpa TexHonormi o6paboTkm 1 3awmTbl MHGOPMaLLUN
6. CoctaBUTE/IM NPOrpaMMbl:

OptoyeHko Munxann AHaToNbeBUY, K.T.H., LOLUEHT

7. PekoMeHpoBaHa:

npotokon Ne7 ot 03.05.2023

8. YuebHbIM roa:

2026-2027

9.lenn 1 3agaum y4e6HOM ANCLUMMNIUHDI:

Mayqume TeopeTnd4yeCKknx OCHOB MaWMHHOrIoO O6yH6HMﬂ, BOMpocos HpaKTMHECKOVI peannsaunun

npyumeHeHnAa anropuTtmoB MaALWLNHHOIO 06yqu|/|ﬂ npm peweHnn peasibHbiIX 3a4a4, CBA3aAHHbLIX M C

pacnosHaBaHMeM, Knaccudbukaumein U1 o6paboTKo AaHHbIX; NoayYeHne NpodPeccMoHasibHbIX KOMMAETEHLLUMN

B 061aCTN COBPEMEHHbIX TEXHOOMMI MaLLNHHOro obydyeHus.
OCHOBHble 33424 AUCUMUMANHDI:

® 3HAKOMCTBO CTYA,EHTOB C TEOPETUHECKMMM aCNEeKTaMMN MALLUNMHHOTO O6yl-IeHMFI;

® M3yyeHMe OCHOBHbIX a/IFOPUTMOB MaALUMHHOIO O6y‘-leHVIﬂ M ocobeHHoOCTEl WuX npymmeHeHmnAa npu

pa3paboTKe aBTOMATU3UPOBAHHbIX aITOPUTMOB 06PaBOTKM AAHHbIX;

® OBJlageHune NPpakTn4eCKMMKM HaBblKaMu MPUMEHEHNA aZITOPUTMOB MALWLMHHOTO O6y‘-IEHMF| npum



paspaboTKe NPUAOKEHUI ANA pacno3HaBaHUA 06pa3oBs, KnaccudUKaumMm AaHHbIX U MPOrHO3MPOBaHMUA
TPEeHA0B.

10. MecTo y4e6HOM AUCLUUMIUHBI B CTPYKTYpe OOM:

OTHOCUTCA K BapnaTUBHOM YacTu NpodecCnMoHaibHOro LMKAa AUCUMMNAMH No BbiI6opy yuebHOro naaHa.

BxoaHble 3HaHUA B 06/1acTU MHPOPMATUKMU, MaTEMATUHECKOTO aHa/IM3a, TEOPUU BEPOATHOCTH,
MaTEMATUYECKOM CTaTUCTUKMU, TEXHONOTUM 06paboTkn nMHPopmaumnm, o6paboTKn n3o6parkeHnn.

11. NMnaHMpyeMble pe3y/ibTaTbl 0GYYEHUSA NO AUCLUMUNIMHE/MOAY/0 (3HAHMUA, YMEHMSA, HaBbIKK),
COOTHECEHHbIe C NJIaHUPYEMbIMH pe3yJibTaTaMU 0CBOEHMS o6pa3oBaTes/ibHOM NPOrpaMMmbl
(KoMNeTeHUMUAMM BbINMYCKHUKOB) U MHAUKATOPaMM UX JOCTUKEHMA:

Koa v Ha3BaHue Koa v Ha3BaHuKe 3HaHUA, YMEHUA, HABbIKU

romneTeHuumn MHOUKATOpPa KOMNeTeHUunun

MKB-4 CnocobeH
npoBOAUTb aHaNM3

MKB-4.3 Onpepensaet 3HaeT 6a3oBble MOAEN U MPUHLMUNbI

nepBoOHa4Ya/ibHble pa6OTbI MmeTogoB MmalWMHHOIo O6y‘4€HMFI,

TpeboBaHUM K TpeboBaHMA 3aKa3umKka K MC  npaKTUyecKue acneKTbl peasinsaumm m

nporpamMmmHoOmy M BO3SMOXXHOCTU UX MCNONb30BaHMA OaHHbIX MEeTO408B.

obecneyeHuto, BbINOMHATb peanusauun B TMnosomn NC BnapgeeT npakTU4yeCKMmMuM HaBblKamMmm

paboTbl No npMMmeHeHusa moaenei u aaropuTmos
MPOEKTUPOBAHUIO MaLWMHHOIO

nporpaMmmHoOro obyueHus. Ymeet 060CHOBbIBaTb BbIGOP
obecnevyeHusn HelpoceTeBbIX MoaeNei U MeToa0B

MaLLINHHOro 0by4YeHusa C
yyeTom TpeboBaHUMN, NpeabABAAEMbIX K
ncC.

MKB-2 CnocobeH
BbIMO/IHATb MHTErpauuto

MKB-2.1 3HaeT meTOoAbl M 3HaeT coBpeMeHHbIe A3bIKK U CpeacTsa

cpeactea cb6opku n pa3paboTku MO, meToabl TECTUPOBAHUA U

NPOrpamMMHbIX MOZY/IeN U

KOMMOHEHT, BbIMNOJ/IHATb

MHTEerpauum nporpammHbIxX
MOZy/Iel U KOMIMOHEHT,

Bepudukaumm NoO.

Bnapeet MNPaKTUYECKNMUN HaABbIKaMUM

BepuduKaymo MeToAbl U cpeacTsa pa3paboTKKU, TECTUPOBAHUA U
NpPOrpaMmMHbIX NPOAYKTOB BepudmrKkaumm Bepudunkaumm NoO.
paboTtocnocobHOCTU

NPOrpaMmmMHbIX NPOAYKTOB

MKB-2 CnocobeH
BbIMO/IHATb MHTErpaLuio

MKB-2.2 Cobupaet
NpPOrpaMmmMHbI€ KOMMOHEHTbI

3HaeT coBpemMeHHble cpeacTsa
pa3paboTku MO, nsBecTHblie 6UBAMOTEKN
NpPOrpaMmMHbIX MOAY/IEN U

B NPOrpPammHbIA NPOAYKT N GbpeliMBOPKM 412 MaLMHHOIO

KOMMOHEHT, BbINOJHATb obyuyeHus.
BepudmKaumio BnageeT NpakTMYeCKMMU HaBblKamm
NPOrpaMmmMHbIX NPOAYKTOB NOAK/OYEHMA U UCMOb30BAHUA
pa3Hoo6pasHbIX NPOrpammMHbIX

KOMMOHEHT B pa3pabaTbiBaeMoMm

NPOrpaMmmMHOM NMPoAYKTeE.



Koa v Ha3sBaHue
KoMMeTeHunmn

MKB-4 CnocobeH
npoBOAUTb aHaNM3
TpeboBaHUM K
nporpammHomy
obecneyeHunto, BbINOJIHATb
paboTbl Nno
NPOEKTUPOBaHUIO
nporpaMmmHoOro
obecneyeHusn

MKB-4 CnocobeH
npoBoAUTb aHaNU3
TpeboBaHUM K
nporpammHomy
obecneyeHuto, BbINOAHATb
paboTbl Nno
NPOEKTUPOBaHUIO
nporpammHoro
obecneveHus

MKB-4 CnocobeH
npoBOAUTb aHAIN3
TpeboBaHU K
nporpammHomy
obecneyeHUto, BbINOJIHATb
paboTbl Nno
NPOEKTUPOBAHUIO
nporpaMmmHoOro
obecneyeHus

MKB-4 CnocobeH
npoBoAUTb aHaAU3
TpeboBaHUM K
nporpammHomy
obecneyeHunto, BbINOAHATb
paboTbl Nno
NPOEKTUPOBAHULO
nporpammHoro
obecnevyeHus

Koa v Ha3sBaHue
MHAMKATOpPa KOMNeTeHLUn

MKB-4.1 3HaeT npuHUMNbI
NOCTPOEHMUA apPXUTEKTYPbI
NPOrpamMmmHoOro
obecneveHnsa, metoabl n
cpencTBa NPOEKTUPOBaAHUA
nporpammHoro obecneyeHusn

MKB-4.2 3Haer
MEeTOA,0/10TUN N TEXHOIOTUN
pa3paboTKM NPOrpammMmHOro
obecrneyeHUs N TEXHONOTMU
nporpaMmmmpoBaHma

MKB-4.4 OnucbiBaeT
TexHonorMm ob6paboTKu
O@HHbIX 418 BO3MOXHOCTHU
WX UCNOJIb30BaHUSA B
nporpammHom cpege,
BKJIH0YAA BOMPOCHI
napansienbHon o6paboTkum

MKB-4.5 OnucbiBaeT
npMmeHaemble
mMmaTemaTuyecKkme metoabl U
ANTOPUTMbI
PYHKUMOHMpPOBaAHUA AN
KOMMOHEHTOB NPOrpammHbIX
cpeacTs

12. O6bEM AUCUMIIIMHDBI B 3a4€THbIX eanHMLax/vyac:

4/144

dopMa NpoMeKYyTOYHOM aTTecTaumum:

3aveT

3HaHUA, YMEHUA, HaBbIKM

3HaeT coBpeMeHHble MeToAbl U CpeacTBa
NPOEKTUPOBAHMUA NPOrPAaMMHOTO
obecneyeHusn, A3bIKK U CPeCcTBa
paspaboTtku MO.

BnageeTt npakTUYeCKMMUM HaBbIKamMm
peanusaumm MO, ncnonb3yroLLero
pas/inyHble MeToAbl MALUMHHOIO
obyuyeHus, c yueTom TpeboBaHUM
6e30nacHOCTU, BpeMeHU, TPYA0EMKOCTH
peanunsauum

3HaeT coBpeMeHHbIe MeToA40/1I0TUN U
TeXHONornm paspaboTKM NPOrpammHOro
obecneyeHUs N TEXHONOTUU
NPOrpammMmMpoOBaHUS.

BnageeTt npakTUYeCKMMUM HaBbIKamMm
pa3paboTku MO, ncnosbsytouero
pas/inyHblie MeToAbl MalMHHOIO
obyyeHus.

3HaeT coBpemMeHHble Noaxoabl K
paspaboTk MO.

Bnageet npakTUYECKUMM HaBblKaMu
pa3paboTku MO, peanmsauuu
a/NrOPUTMOB, NPeaYyCMaTPUBAIOLLMX
napannenbHyto 06paboTKy AaHHbIX Ha
CPU n GPU.

3HaeT 6a3oBble MOAENN U MPUHLMUNbI
paboTbl METOA0B MaLLMHHOIO 06yYeHus,
npakTUYeCcKMe acneKkTbl peanmsaumm un
MCMO/Ib30BaHMUA AaHHbIX METO40B.
YMeeT onucbiBaTb NpUMeEHAEMble
HeMpoceTeBble MOAENN N MEeTOAbl
MaLLINHHOro 06y4YeHUs Npu peLLleHumn
KOHKPETHbIX MPaKTUYeCKMUX 3aaau.



13. TpyAOEeMKOCTb Nno BMAAaM y4e6HoM paboThbl

Bupa yyebHoOM paboThbi

AyOuUTOpHbIE 3aHATUA
JleKuMoHHbIe 3aHATUA
MpaKTUYecKue 3aHATUA
NabopaTopHble 3aHATUA

CamocTosTenbHasA paboTa
KypcoBas paboTa

MpomerkyTouHas aTrecTauma
Yacbl Ha KOHTPO/b

Bcero

13.1. CopgeprkaHme AUCLUUNJIUHDI

n/n HanmeHoBaHMe
pasgena AUCLUNAUHDI

1. Jlekumm

1.1 BesepgeHue B
MallUMHHOEe obyyeHune

CopepraHue pasgena

AUCUUNNNHBI

CemecTtp 8

72
48

24
36

36
36
144

1. O630p NnpeameTHOM obBNaCTH,

OCHOBHbIX MOHATUI MAaLLMHHOTO

oby4yeHus, mogenen n

aNropuUTMOB.

2. Mpumepbl pelaemblix

NMPUKNAOHbIX 3a4a4

(knaccuduraumm, perpeccum,

NPOrHO3MpPOBaHMA).

Bcero

72
48

24
36

36
36
144

Peanusauyua
pasgena
AUNCUUNNANHBI C
MOMOLLbIO OHNTAMH-
Kypca, OYMK

Co3paaH oHNaH
3NEKTPOHHbIN
KYypC, pasmeLleHbl
maTtepuasbl

K nekuymn.
PasmelyeHbl
NHOUBUAYA/IbHbIE
3apaHuA

ANA BbINO/IHEHUA
nabopaTopHbIX
pabor.



n/n

1.2

HammeHoBaHue
pasgena oUCUUNAnHDI

0630p M3BECTHbIX
6ubnnoTeKk u
dpenmBopKOB ANA
MalLUMHHOro obyyeHus

CogepKaHue pasgena
ANCLUNINHBI

2. MakeTbl ANA MaWUHHOTO
obyyeHus B Matlab.

3. ®peliMBOpPKU U BUBAMOTEKN
MaLLUMHHOro oby4yeHus,
ucnonb3ytouwme Python.

4. PpeMMBOPKU N BUBANOTEKN
MaLMHHOro obyyeHus,
ucnonbsyowme C/C++/CH.

5. ®peiimBOpKU U BUBAMOTEKM
MaLWMHHOro obyyeHus,
mcnonb3lyouime Java.

6. Bonpocbl B3anmoaencrams

6ubMOTEK MALLMHHOTO 06yYeHUA

C paspabaTbiBaeMbiMM
NpPorpaMmmMHbIMU CPeaCTBAMMU.
MmnopT/aKcnopT o6yveHHbIX
moaenen.

7. Bonpocbl Npou3BOANTENBHOCTHU
obyyeHus, ucnonbsoBaHua GPU u

SIMD pacwupeHuin CPU.

Peanusauyuna
pasgena
AUNCUUNANHBI C
MOMOLLbIO OHNAMH-
Kypca, OYMK

Co3gaH oHnaH
3/1IEKTPOHHbIN
KYpC, pasmeLleHbl
maTtepuanbl

K NeKUMU.
PasmelyeHbl
MHOMBMAYaNbHbIE
3a4aHuA

ANA BbINONHEHMUA
nabopaTopHbIX
pabor.



n/n

1.3

1.4

2.

MNpakTHyeckme
3aHATHA

HammeHoBaHue
pasgena oUCUUNAnHDI

Pa3paboTka
NPUIIOXKEHUN ANnA
Knaccudukayum,
pacno3sHaBaHuA n
06paboTKM AaHHbIX C
MCNO/Ib30BaHUEM
HEeMPOHHbIX CeTEN,
pellatowmx AepeBbEB,
c/lydaiHoro neca u
MeToZa ONOPHbIX
BEKTOPOB

PaspaboTka
NPUNOXKEHUN ana
pelweHun 3aaa4
06paboTKU AaHHBIX C
MCNO/Ib30BaHNEM
MeTo40B rnyboKoro
obyyeHus

CogepkaHue pasaena
ANCLUNINHBI

8. MpuHUMNbI PaboTbl peluatowmx
AepeBbeB, CIY4alHOro feca,
MeTo a OMOPHbIX BEKTOPOB,
OZLHOC/IOMHbIX M MHOTFOC/IOMHbIX
HEWPOHHbIX ceTel NPAMOro
pacnpocTpaHeHus.

9. O630p MexaHNU3MOB
perynapusaumm, Kputepumes
KayecTBa KnaccudumKaumm,
CKo/b3ALwero KoHTpoan, ROC,
AUC, TOYHOCTM U NONIHOTbI.

10. NMporpammHasn peanmsauma
MHOTOC/IOMHbIX HEMPOHHbIX CeTeM,
anropuTmoB obydyeHuma RProp,
QProp, leBeHbepra-MapkBaparTa.
11. KomnbloTepHoe 3peHue.
Anroputmbl 06paboTKU LMdPOBbLIX
n3obpaxkeHni B 3aga4ax
pacno3HaBaHMUA 1 KnaccudmKaumm
MynbTUMeANa MHGOPMALLUN.
0630p BO3MOXKHOCTEN BUBAMOTEKM
OpenCV.

12. Co3pgaHue
aBTOMATU3MPOBAHHbIX a/ITOPUTMOB
06paboTKM AaHHbIX (Ha ocHOBe
MEeTOZ0B MALUMHHOIO 0byyeHun)
A5 peleHna NPUKAaaHbIX 3a4ad.

13. O630p TexHonorum rnybokoro
0by4yeHUs, CBEPTOYUHbIX U
PEKYPPEHTHBIX HEMPOHHbIX CETEMN.
14. NMpobnema pasmeTKM UCXOAHbIX
OaHHbIX. AyrmeHTaumsa OaHHbIX.

15. Co3paHue
aBTOMATU3MPOBAHHbIX a/IFTOPUTMOB
06paboTKM AaHHbIX (Ha ocHOBEe
rnyboKnx HEMPOHHbIX ceTeln) ana
peLleHns NpPUKAagHbIX 3a4au.

Peanusauyuna
paspena
AUNCUUNANHBI C
MOMOLLbIO OHNAMH-
Kypca, OYMK

Co3gaH oHnaH
3/1IEKTPOHHbIN
KYpC, pasmeLleHbl
maTtepuanbl

K NeKUMU.
PasmelyeHbl
MHOMBMAYaNbHbIE
3a4aHuA

ANA BbINONHEHMUA
nabopaTopHbIX
pabor.

Co3paaH oHNaH
3NEeKTPOHHbIN
KYpC, pa3meLLeHbl
maTtepuanbl

K IeKUMU.
PasmeleHsbl
MHAMBUAYAbHbIE
3a4aHusA

A5 BbINO/IHEHUSA
nabopaTopHbIX
pabor.



n/n

2.1

3.
JlabopaTopHble
pa6oThbl

3.1

3.2

3.3

HammeHoBaHue
pasgena oUCUUNAnHDI

HeT

0630p N3BECTHbIX
6nbnmoTeKk m
$pelimBopKoB ANA
MaLIMHHOro 0byyeHusn

PaspaboTka
NPUNOXKEHUIN Ana
Knaccudukauymm,
pacno3HaBaHusA U
06paboTKM AaHHbIX C
MCNO/Ib30BaHUEM
HEWPOHHbIX CeTew,
pellatoLwmx AepeBbEB,
c/nyyaliHoro neca u
MeToZa ONOPHbIX
BEKTOPOB

Pa3paboTka
NPUNOXKEHUN ana
pelweHus 3aaau
06paboTKM AaHHbIX C
MCNO/Ib30BaHMEM
meTon0B rnyboKoro
obyyeHus

CogepKaHue pasgena
ANCLUNINHBI

1. N3yyeHMne nakeTos A4
MawmnHHoro obyyeHmnna B Matlab,
dperimBopKoB N 6UbAIMOTEK
MaLWMHHOro obyyeHus,
ucnonb3youwmx Python, C/C++/CH,
Java. N3yyeHune Bonpocos
NOAK/OYEHUA N MCNO/Ib30BaHUA
61MbAMOTEK MALLMHHOTO OBbyYyeHUs
B M0O/Ib30BaTE/IbCKUX MPOEKTaX..

2. I3yyeHue NpmuHLUMNOB paboTbl
WCKYCCTBEHHbIX HEMPOHHbIX CETEN.
Peanusaumna HEMPOHHOM ceTn
NMPSIMOro PacnpoOCTPAHEHUS U ee
MCMNO/Ib30BaAHME A/1A peLleHuUs
33434 Knaccndukauymu.

3. lcmonb30BaHMeE PasINYHbIX
61bMOTEK MALLMHHOTO 0by4YeHUA
M KOMMbIOTEPHOTO 3pEeHUA AnA
pelweHun 3aga4m o6paboTKu n
pacnosHaBaHWA MyabTUMmeamna
MHbopmauunu. M3yyeHne Bonpocos
BblAeNeHun, aHainsa u otbopa
NPU3HaAKOBbIX onucaTenein.

4. NpaKTnyeckoe nsyyeHue
TeXHo/10ruKn rnyboKoro obyyeHus,
MCMO/1b30BaHME CBEPTOYHbIX
HEeMPOHHbIX ceTen N3 UbanoTekn
TensorFlow (Keras) ana 3agaumn
aHanu3a o6beKToB Ha
n3obparkeHusax.

13.2. TeMbl (pasgenbl) AUCLMNINHBI U BUAbI 3aHATUM

Peanusauyuna
paspena
AUNCUUNANHBI C
MOMOLLbIO OHNAMH-
Kypca, OYMK

PasmeuwteHnbl
UHAMBUAYANIbHbIE
3a/aHuA

A5 BbINONIHEHUA
nabopaTopHbIX
paborT.

PasmelleHbl
MHAMBUAYANbHbIE
3a4aHuA

A5 BbINONIHEHUSA
nabopaTopHbIX
pabor.

PasmeleHbl
MHAMBUAYAIbHbIE
3a4aHuA

ANA BbINONIHEHUA
nabopaTopHbIX
pabor.



Neo HamnmeHoBaHue
n/n  Tembl (pasaena)

1 BeepeHue B
MaLllMHHOe
obyuyeHue

2 0630p
M3BECTHbIX

6ubnnoTeKk u
dpermBOpKOB
AN MalWMWHHOTO
obyyeHus

3 Pa3paboTka
NPUTIOXKEHUM
ana
KnaccudumKkaumm,
pacnosHaBaHuA
M 0bpaboTKun
O@HHbIX C

MNCNnosib30BaHNEM

HEMPOHHbIX
ceTten,
pelatowmx
[EepeBbEB,
c/ly4amHoro
neca v metoaa
OMOPHbIX
BEKTOPOB

4 Pa3paboTka
NMPUJTIOXKEHUM
ANs pelweHun
3a4au
06paboTKKu
O@HHbIX C

MCnoJsib3oBaHNeEM

MeToA08B
rnybokoro
obyyeHus

JIeKyMoHHbIe
3aHATMA

12

20

12

48

MpaKTnyeckme
3aHATMA

NabopaTopHble
3aHATMA

10

24

CamocTtosaTenbHas
paboTa

4

14

32

22

72

14. MeTogu4eCcKMe yKasaHMsA /19 06y4arLwmMxcsa No 0CBOEHMIO AUCLUNJIMHDI

1) an NU3y4yeHUn ANCUUNNINHBbI PEKOMEHAOYETCA MCMNOJ/1b30BaTb cneayrowme cpeacreas:

® peKOMEHAYyeMYyt OCHOBHYIO U A0MNONHUTENbHYIO ANTepaTypy;

® MmeToanyecKme yKasaHuAa 1 I'IOCO6MH;

® KOHTpPOJIbHbIE 3a4aHNA A4 3aKpenieHNA TEoOpPeTUYECKOro maTepumana,

Bcero

10

30

62

42

144



® 3/1eKTPOHHbIE BEPCUM YHEBOHUKOB U METOANYECKUX YKA3aHUI A5 BbINOAHEHWUS N1abopaToOpHO -
npakTUYeCcKux paboT (NpmM HeEOBXOAMMOCTM MaTepmasbl PACcCbINIAKOTCA MO 3/IEKTPOHHOM MouyTe).

2) Ona mMaKCMManbHOrO YCBOEHMA AUCUMMINHbI PEeKOMeHAyeTcs nposBeaeHMe MUCbMEeHHOro onpoca
(TectTupoBaHue, pelweHune 3afay) CTYyAEHTOB MO mMaTepuanam NekuuMin M npakTMyeckux pabot. MNoabopka
BOMPOCOB A/ TEeCTUMPOBAHUA OCYLLECTB/ISIeTCA Ha OCHOBE M3Yy4YeHHOro TeOopeTUYecKoro maTepwuana.
Takolh noaxon MO3BOAAET MOBbLICUTb MOTMBALMIO CTYAEHTOB MPU KOHCMEKTUPOBAHMUMU NEKLMUOHHOro
maTepuana.

3) Mpu npoBefeHUN NabOPaTOPHbIX 3aHATUI obecneymBaeTca MaKCMMasibHaA CTeNeHb COOTBETCTBUA C
MaTepmnaNoM NEKLLMOHHbIX 3aHATUI N OCYLLECTBAETCA SKCNepMMeHTaibHan NPOBEPKA METOL0B,
ANTOPUTMOB U TEXHONOIMN 06PabOTKM MHPOPMALIUK, N31araeMblX B PaMKaX NeKLUMUN.

4) Mpun NCNONb30BaHUM AUCTAHLNOHHbIX 06pa30BaTeIbHbIX TEXHONOMUIA U 3NEKTPOHHOIo 06yYeHus
BbIMO/IHATL BCE YKa3aHUA npernogasaTtesiel, BOBpeMs NoAKAUaTbCA K online 3aHATUAM, OTBETCTBEHHO
noaxoAuTb K 3aZlaHUAM 418 CaMOCToATEIbHOMW paboThbl.

15. NepeyeHb OCHOBHOM U [OMOJHUTE/IbHOM JIMTepaTypbl, peCYpCOB MHTEPHET, HEO6XOAUMbBIX
A1 OCBOEHUA AUCLMUIMIIMHBI

No NcTouHUK
n/n
1 Cupoma, AnekcaHOp AHamosibesuYd. Memodsbl U as120pUMMbI GHA/IU3A OAHHbIX U UX

mooesuposaHue 8 MATLAB : [yuye6Hoe nocobue] / A.A. Cupoma .— CaHKm-[lemep6ype : bXB-
lMemepbype, 2016 .— 381 c. : un. — bubauozp.: c. 371-374 .— pedM. ykas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

2 MpaKTUKym no Kypcy " HelipoceTeBble TeEXHONOTMM 06pPaboTKM MHPopMaLUKN" [DNEKTPOHHbIN
pecypc] : yuebHO-MmeTOoANYECKOE Nocobume AnA BYy30B : [A1A MmarncTpos GaK. KOMNbOTEpP. HAayK
AHes. dopmbl 0bydyeHUa; ana HanpasneHna 09.04.02 - MHpopm. cuctembl 1 TexHonoruu. /
BopoHeK. roc. yH-T ; cocT.: A.A. CupoTa, E.F0. MutpodaHosa , M.A. [lptO4EHKO .— INIEKTPOH.
TeKCToBble AaH. — BopoHexk : U3paTenbcko-nonurpadmnyeckuin LeHTp BopoHexckoro
rocygapcTBeHHOro yHmsepcuteTta, 2013

6) pononHUTEeNbHaA nTepaTypa:

Ne MNCcTOUHUK

n/n

1 Ocunra . Tny6okoe obyyeHune. FroTosble pewieHun / 1. Ocuura. - M. : lnaneKktmka, 2019. - 288
C.

2 OcoBckuit C. HelipoHHble ceTn ana 06paboTku nHbopmaumm / C. OcoBcKuii. - M. : Topayasn

Jinnua - Tenekom, 2017. - 448.

3 9n60H K. MawmnHHoe obydyeHune ¢ ncnonbsosaHnem Python. C6opHUK peuentos / K. D160H. -
BXB-MNeTepbypr, 2019. - 384.

4 AHanns gaHHbIX U npoueccos / A. BapceraH [u ap.]. - CN6. : BXB-MUTEP, 2009. - 512 c.



Ne

n/n

NCcTOUHUK

AnrasnHos, OayapT KOHCTaHTUHOBUY. AHA/IM3 N KOMMNbIOTEPHOE MOLE/IMPOBAaHUE
MHGOPMALMOHHbIX MPOLLECCOB U cUCTeM : [yuebHOe nocobue ansa cTya. By3oB, obyd. no
cneumnanbHocTn 080801 "MpuKknaa. HbopmaTUKa" U Ap. MeXANUCUUNANHAP. cneynanbHOCTAM]
/ 2.K. Anrasunos, A.A. Cuporta ; nog obu,. pea. A.A. Cupotbl .— M. : Ananor-MNDU, 2009 .—
416 c. : un .— bubnunorp. B KoHUe pasg. — ISBN 978-5-86404-233-5

B) MHOPMALMOHHbIE 3N1eKTPOHHO-06pasoBaTesibHble pecypchbi:

Ne n/n

NCTOYHUK

DNeKTPOHHbIN KaTanor HayuHoi 6M6anoTekM BopoHEXKCKOro rocyaapcTBeHHOTo
yHuBepcuTeTa. — (http // www.lib.vsu.ru/).

O6pasoBaTesnibHbl MOPTan «INEKTPOHHbIN yHUBepcuTeT BIY».— (https://edu.vsu.ru/)

9BC laHb — JlnueH3noHHbIn gorosop Ne3010-14/37-23 o1 07.03.2023 (cpok npenocTaBneHusn
c12.03.2023 no 11.03.2024)

3bC «YHuBepcuTeTCcKaa bubnmnoteka online» — KoHTpakT Ne3010-06/23-22 o1 30.12.2022
(cpok npepocTtaBneHna ¢ 12.01.2023 no 11.01.2024)

OBC «KOHCYNbTaHT cTyaeHTa» — JIMLeH3noHHbIn gorosop Ne3010-06/22-22 ot 30.12.2022 (c
AonoNHUTeNbHbIM cornaweHme Nel ot 09.01.2023) (cpok npegoctaBneHus ¢ 12.01.2023 no
11.01.2024)

16. Mepe4yeHb y4e6HO-MeToAMYECKOro o6ecrnevyeHus AJ11 CAMOCTOATE/IbHOM Pa6oTbl

Ne

n/n

NcToUuHUK

CupoTa, AnekcaHap AHatonbesud. MeToabl M aATOPUTMbl AHANN3A AAHHbIX U UX
moaenmnposaHune B8 MATLAB : [yuebHoe nocobue] / A.A. Cupota .— CaHkT-MeTepbypr : BXB-
Metepbypr, 2016 .— 381 c. : un. — bubnuorp.: c. 371-374 .— lMpeam. ykas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

MpakTuKym no kypcy " HelipoceTeBble TexHoNOrMM 06paboTKn MHPopmaumnmn" [DNeKTPOHHbIN
pecypc] : yuebHO-meTOoaM4YecKoe nocobue ana By30B : [4/18 MarncTtpoB daK. KOMnbloTep. HayK
AHes. dopmbl 0bydyeHua; ana HanpasneHua 09.04.02 - MHpopm. cuctembl 1 TexHonoruu. /
BopoHeK. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MutpodaHoBa , M.A. [Jpto4eHKO .— INEKTPOH.
TeKCToBble AaH. — BopoHeXK : M3gatenbcKko-noamrpadmnyecknin LLeHTp BopoHeKckoro
rocygapcrBeHHOro yHmsepcuteTta, 2013

MpaKTUKym no Kypcy "MogaenmposaHue cuctem" [D1eKTPOHHbIN pecypc] : yuebHO-meToaAnYEeCKoe
nocobue ans By30B : [A41A cTyA. 4-5 KypcoB paK. KOMMnbloTep. HayK AHEB. U Bevep. popmbl
obydeHus; ana HanpasneHuii: 230200 - UHPopm. cuctemsl, 230400 - NHPOPM. cUCcTEMbI U
TexHonorum; cneumanbHoctn, 230201 - UHdopm. cuctembl n TexHonormun]. Y. 1,2 / BopoHex.
roc. yH-T ; coct.: A.A. CupoTa, E.10. MutpodaHosa , M.A. [1pto4EHKO .— D/IEKTPOH. TEKCTOBbIE
OaH. — BopoHex : U3gaTenbcKko-noanrpadpumyeckmnin LeHTp BopoHeKCKOro rocysapCcTBEHHOIo
yHuBepcurteTa, 2013

17. O6pa3oBaTte/ibHble TEXHOJIOMMU, UCMOJIb3yemMble NMpU peasiM3aumm y4e6HOM AUCLMIMIIMHDI,


http://www.lib.vsu.ru/)

BKJ/Il0YaA AUCTaHLUMOHHbIe obpa3oBaTesibHble TexHonormu (40T), aneKTpoHHoe oby4yeHue (30),
CMelaHHoe oby4yeHue):

Ona peannsaumm yyebHoro npouecca ucnonbsytotca: OC Windows v.7, 8, 10, Python ver 3.8, Bubanoteka
OpenCV.

Mpu npoBeaeHUN 3aHATUN B AUCTAHLUOHHOM peXnume obydyeHUs MCNOoNb3yIoTCA TEXHUYECKME U
MHbopmMauMoHHbIe pecypcbl O6pa3oBaTesibHOro nopTana "INeKTPOoHHbIN YHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asumpytoLieroca Ha cMcteme AUCTaHUMOHHOro obyvyeHna Moodle, passepHyToin B
yHUBepcuTeTe.

18. MaTepuanbHO-TEXHUYECKOe obecneyeHne JUCLMMINHDI:
1) 394018, r. BopoHeK, naowaab YHUBepcuTeTcKasn, a. 1, Kopnyc 1a, aya. 479

YyebHas ayautopua: cneumannsmpoBaHHana mebenb, KomnbioTep npenogasaTtenn i5-8400-2,8Ty,
moHuTop ¢ KKK 19”7, MynbTUMmeANNHbIN NPOEKTOP, IKpaH

NO: OC Windows v.7, 8, 10, Habop ytunut (apxusaTtopsbl, dain-meHeaxepsbi), LibreOffice v.5-7, Foxit PDF
Reader.

2) 394018, r. BopoHe:k, naowanb YHUBepcUTeTcKkas, 4. 1, kopnyc la, ayamutopua 292

YyebHas ayamTopus: cneunanmsmpoBaHHaa mebenb, KomnbloTep npenogasatensa Pentium-G3420-3,21MTwu,
MmoHuTOop ¢ KK 17", MynbTUMeaniHbIN NPoeKTop, aKpaH. Cuctema ana suageokoHdpepeHumi Logitech
ConferenceCam Group 1 HoyTbyK 15.6”” FHD Lenovo V155-15API

MO: OC Windows v.7, 8, 10, Python ver 3.8, bubnaunoteka OpenCV, Habop ytnamTt (apxmsaTtopbl, dan-
meHeaxepbl), LibreOffice v.5-7, Foxit PDF Reader.

3) 394018, r. BopoHek, naowagb YHUBepcuTeTcKkas, 4. 1, kopnyc 1a, aya. 380

YyebHas ayamMTopus: cneunanmsmpoBaHHaa mebenb, KoMmnbloTep npenogasatens i3-3240-3,4Tuy,
MmoHUTOp ¢ XK 17”7, MynbTUMeguiiHbIN NPOEKTOP, SKpaH

NO: OC Windows v.7, 8, 10, Python ver 3.8, bubnunoteka OpenCV, Habop ytnamt (apxmsaTtopbl, dpan-
meHepyKepbl), LibreOffice v.5-7, Foxit PDF Reader.

4) 394018, r. BopoHex, naowaab YHUBepcuTeTcKas, 4. 1, kopnyc l1a, aygutopus 290

YyebHas ayguTtopums: cneuranmsmpoBaHHana mebenb, NepcoHasibHble KOMMNblOTEPbl Ha 6a3e i7-7800x-41Tw,
moHuTOopbl KK 27”7 (12 WT.), MynbTUMEANHbIA NPOEKTOP, SKPaH.

NabopaTopHoe 060pyaoBaHME MCKYCCTBEHHOTO MHTE/IJIEKTA: paboumne mecta — NepcoHasibHble
KomnbloTepbl Ha 6a3e i7-7800x-4Tw, moHuTopbl XK 27" (12 wT.); mogynm AO HIML, «3/IBUC»:
npoueccopHbl CantoT-2/124MM2 (9 wr.), oTnago4Hbin CantoT-3/1240M1 (9 wr.), amynatop MC-USB-JTAG
(9 wT.).

NabopaTopHoe 0bopya0BaHME INEKTPOHUKU, INEKTPOTEXHUKU M CXEMOTEXHUKU: paboume mecta—
nepcoHanbHble KOMNblOTEPbl Ha 6ase i7-7800x-4Tu, moHUTOpPbI KK 27" (12 wrT.); cTeHa ans
NPaKTUYECKUX 3aHATUM No anekTpmudeckum uenam (KL-100); cteHa Ana n3yvyeHUsA aHanoroBbIxX
anekTpuyeckux cxem (KL-200); cteHa, ana nsydeHus umdpposbix cxem (KL-300).

NO: OC Windows v.7, 8, 10, Python ver 3.8, bubanoteka OpenCV, Habop ytnamt (apxmsaTtopbl, dai-
meHeaxepbl), LibreOffice v.5-7, Foxit PDF Reader



19. OueHo4Hble cpeacTBa A4/1 NPOBeAEeHMA TEKYLLEN U MPOMEXKYTOYHOM aTTecTaumm

nOpﬂ,CI,OK OLEeHKN OCBOEeHMUA O6y‘-IaPOIJJ,VIMMCFI yqe6Hor0 MmaTepuaszia onpenenAaeTca cogeprXaHmnem

cneayowmx pasaenos AUCUUNINHDI:

Ne Paspenbl gucumnavHbl (Mogynm) Kog
n/n KOMMNeTeHuMn
1 Paspenbl 1-4 MKB-4
BBegeHue B MaWMHHOE
obyyeHue.

0630p U3BECTHbIX BUBAMOTEK U
dpenmBopKOB A8 MALIMHHOIO
obyyeHus.

PaspaboTka npunioxeHun gna
KnaccnbmKaumm, pacnosHaBaHuA
M 06paboTKM AaHHbIX C
NCMNO/Ib30BaHNEM HEMPOHHbIX
ceTel, pellarLmnx AepeBbes,
c/ly4amHOro neca n metoaa
OMNOPHbIX BEKTOPOB.
Pa3paboTka npunoxeHuni ana
pelweHna 3agay o6paboTku
OaHHbIX C UCMO/Ib30BaHNEM
meTon08B rnyboKkoro obyveHus.

2 Paspgensl 1-4 MKB-2
BsegeHuve B mawmHHoOe
obyuyeHue.
0630p U3BECTHbIX BMBAMOTEK U
dpenmBOpPKOB A48 MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupumKaumm, pacnosHaBaHusA
M 06paboTKM AaHHbIX C
NCMO/1b30BaHMEM HENPOHHbIX
ceTel, pellaoLmnX AePeBbEB,
c/ly4aliHoro sieca n metoza
OMOpPHbIX BEKTOPOB.
PaspaboTka npunioxeHun ana
peleHna 3agay ob6paboTku
OAHHbBIX C UCMO/Ib30BaHUEM
meTon0B rnyboKoro obyyeHus.

Kopg,
MHOMKaTopa

MNKB-4.3

MNKB-2.1

OueHo4Hble cpeacTsa ana
TeKyLLen aTTectTaumm

KoHTponbHana paboTa no
COOTBETCTBYIOLMM
pasgenam. JlabopaTopHble
paboTbl 1-4

KoHTponbHana paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlabopaTopHblie
paboTbl 1-4



n/n

Pasaenbl gucumnauvHbl (Moaynm) Koa Koa

KomneTeHuuun MHAOWNKATOPa

Paspgenol 1-4 MKB-2 MKB-2.2
BeBegeHue B MallMHHOE
obyyeHue.

0630p U3BECTHbIX BUBAMOTEK U
dpenmBopKOB ANA MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupumKaymm, pacnosHaBaHus
M 06paboTKM AaHHbIX C
MCMNO/Ib30BaHNEM HEMPOHHbIX
ceTen, pellaowmx AePeBbEB,
c/NlyyaliHoro neca n meTtoga
OMNOpPHbIX BEKTOPOB.

Pa3paboTka npunoxeHuni ana
peleHunna 3agay o6paboTku
OaHHbIX C UCNOJIb30BaHMEM
meTon08B rnyboKkoro obyveHus.

Paspgensl 1-4 MKB-4 MKB-4.1
BsepgeHue B mawmHHoe
obyyeHue.

0630p U3BECTHbIX BMBAMOTEK U
dpenmBOpPKOB A8 MALIMHHOTO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupuKaumm, pacrnosHaBaHuA
M 06paboTKM AaHHbIX C
NCMO/1b30BaHMEM HENPOHHbIX
ceTel, pellaoLmnxX AePeBbEB,
c/ly4yaliHoro sieca n metoza
OMOpPHbIX BEKTOPOB.

Pa3paboTka npunoxeHuni ana
peleHmna 3agay o6paboTku
OQHHbBIX C UCMO/Ib30BaHUEM
mMmeTon0B rnyboKoro obyueHus.

OueHouYHble cpeacTBa ans
TeKylLen atTrTectaumm

KoHTponbHana paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlTabopaTopHble
paboTbl 1-4

KoHTponbHasa paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlabopaTopHble
paboTbl 1-4



n/n

Pasaenbl gucumnauvHbl (Moaynm) Koa Koa

KomneTeHuuun MHAOWNKATOPa

Paspenbl 1-4 MKB-4 MKB-4.2
BeBegeHue B MallMHHOE
obyyeHue.

0630p U3BECTHbIX BUBAMOTEK U
bpenmBopKOB ANA MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupumKaymm, pacnosHaBaHus
M 06paboTKM AaHHbIX C
MCMNO/Ib30BaHNEM HEMPOHHbIX
ceTen, pellaowmx AePeBbEB,
c/NlyyaliHoro neca n meTtoga
OMNOpPHbIX BEKTOPOB.

Pa3paboTka npunoxeHuni ana
peleHunna 3aga4y obpaboTku
OaHHbIX C UCMO/Ib30BaHNEM
meTon08B rnyboKkoro obyveHus.

Paspgensl 1-4 MKB-4 MKB-4.4
BsepgeHue B mawmHHoe
obyyeHue.

0630p U3BECTHbIX BMBAMOTEK U
dpenmBOpPKOB A8 MALIMHHOTO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupumKaumm, pacnosHaBaHusA
M 06paboTKM AaHHbIX C
NCMO/1b30BaHMEM HENPOHHbIX
ceTel, pellaoLmnxX AePeBbEB,
c/ly4yaliHoro sieca n metoza
OMOpPHbIX BEKTOPOB.

Pa3paboTka npunoxeHuni ana
peleHmna 3agay o6paboTku
OQHHbBIX C UCMO/Ib30BaHUEM
meTon0B rnyboKoro obyyeHus.

OueHouYHble cpeacTBa ans
TeKylLen atTrTectaumm

KoHTponbHana paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlTabopaTopHble
paboTbl 1-4

KoHTponbHasa paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlabopaTopHble
paboTbl 1-4



Neo Pasaenbl gucumnauvHbl (Moaynm) Koa Koa OueHo4YHble cpeacTBa ansa

n/n KoMMeTeHLUmn MHAMKaTopa TeKylen atrectauum

7 Paspenbl 1-4 MKB-4 MKB-4.5 KoHTponbHana paboTa no
BBeneHuve B mallMHHOe COOTBETCTBYOLMM
obyueHue. pasgenam. JlabopaTtopHble
0630p U3BECTHbIX BUBAMOTEK U paboTbl 1-4

bpenmBopKOB ANA MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccnmdmKaumm, pacnosHaBaHuA
1M 06paboTKM AaHHbIX C
MCMNO/Ib30BaHNEM HEMPOHHbIX
ceTel, pellarLmnx AepeBbes,
c/ly4yaliHoro sieca n metoza
OMNOPHbIX BEKTOPOB.
Pa3paboTka npunoxeHuni ana
peleHunna 3agay o6paboTku
OaHHbIX C UCMO/Ib30BaHNEM
meTon08B rnyboKkoro obyveHus.

MpomerkyTo4HaA aTTecTauma

dopma KoHTponsa - 3aveT

OueHo4YHble cpeacTBa A1 MPOMEXKYTOUYHOM aTTecTaymm
MepeyeHb BONPOCOB, NpPakTU4yecKoe 3agaHune

20 TunoBble OLEeHOYHbIe CpeACcTBa MU MeTogMuYecKMe MaTepuasbl, onpegensiolme npoueaypbi
oL eHMBaHMA

20.1 TeKywwuM KOHTPOJIb yCNEBAaeMOCTH
TeKyLW M KOHTPO/Ib yCreBaeMOoOCTU MO ANCLUMIMHE OCYLLECTBNAETCS C MOMOLLbIO C/1eAYHWMX OLEHOYHbIX
cpeacTs:

YcmHbili onpoc Ha Npakmu4ecKux 3aHAMuUAX

KonmponabHas paboma no meopemudyeckol Yacmu Kypca

JlabopamopHsbie pabomai

Mp1MmepHbIM NepevyeHb NPUMEHAEMbIX OLL@HOYHbIX CpeacTB

Ne HanmeHoBaHHe NMpepcTtaBneHue Kpntepnmn oueHku
n/n | oueHo4YyHoro cpeacTBa | OL,EHOYHOro cpeAcTBa B
¢doHae
1 YCTHbIM onpoc Ha Bonpocsbl no MpaBUAbHbI OTBET — 3a4TEHO,
MPAaKTUYECKUX 3aHATUAX TemaM/paap,enaM Henpanmbeu‘/’l nnu
ANCUUNNNINHBI npUHUUNNMANbBbHO HETOYHbIN OTBET
- HEé 3a4TeHO




2 KoHTponbHana paboTa no
pasgenam AUCUUMNANHDI

TeopeTnyeckue Bonpochl nNo
Temam/pasgenam
OANCUUMNINHBI

LLIkana oueHMBaHUA
cooTBeTCcTByeT Tabsuue,
npuBeaeHHON HUKe

3 NabopaTopHas paboTa

CoaepKut 4 nabopaTopHbIX
3a4aHuA,
npeaycmaTpuBeatomx
pa3paboTky u
TecTupoBaHue (Ha
MOZENbHbIX U peasibHbIX
OaHHbIX) NPUIOXKEHUN Ha
A3blkax C++ n Python c
MCNO/Ib30BaHUEM
M3BECTHbIX pPENMBOPKOB 1
6UBIMOTEKM MALLMHHOTO
obyuyeHus

Mpu ycnewHom BbINOJIHEHUMN
paboT B TeueHne cemecTpa
PUKcHpyeTca BO3MOIKHOCTb
OLEeHMBaHUA TO/IbKO
TEeopeTUYecKom 4yactm
ANCUMNINHBI B X04e
NPOMEKYTOYHOW aTTecTaumm
(3k3ameHa), B NpoTMBHOM cny4ae
npoBepKa 3a4aHus no
nabopaTtopHbIM paboTam
BbIHOCUTCS Ha 9K3aMeH.

MpuMep 3agaHMa ANA BbiNoJIHEHMA Na6opaTOPHOM PaboTbl

JlabopaTopHasa pa6oTta Ne 1

«U3yyeHHne HperMMBOPKOB M 6M6IMOTEK 41 MALLMHHOIO 06yYeHUsa»

LUenb paboTbl

V|3y‘-IMTb npunHUUNbl pa6OTbI N UCNOJZIb30BaHNA B MNOJZIb30BaATE/IbCKUX MPUNOXKEHUAX U3BECTHbIX 6ubnnoTek

ANnAa MalWMHHOTO O6yLIEHMFI.

dopma KoHTposiA

Onpoc B ycTHOM ¢popme No UCXO4HOMY KOAy U pe3ynbTatam paboTbl peasin3oBaHHON NPorpammbi.

Konu4yectBo oTBEAEHHBLIX ayAUTOPHbIX YacoB - 4

CopeprkaHne paboTbl

MonyynTtb y npenogasaTenAa BapuaHT 3ajaHuA,
anroputm o6paboTkn uHbopmauuu.

HanucaTb Koga,
NpoBecTn TecTUpoBaHUe

peann3oBaHHOro

MpoaHannsnpoBaTb NOAyYeHHble pe3yabTaTbl U cHOPMYANPOBATL BbIBOAbI NO NpoAenaHHoOM paboTe.

MNprvMep BapuaHTa 3agaHuA:

C ucnonbsoBaHnem 6mbanotekn FANN HanucaTb NPUAONKEHWEe AN Pacrno3HaBaHMA PYKOMUCHbIX ByKB M

uMop. Mcnonb3oBaTb HEMPOHHYIO CETb KAacca MHOFOC/NOMHbIN NepPLLENTPOH.

MprMmepbl KOHTPOJIbHbIX BOMPOCOB:

1. Ha 4yTO BAMAET KONNYECTBO U pa3mep CKpbITbIX C/10€EB cetn?

2. Kakue aKTMBaLUMOHHbIE PYHKLUN MOXKHO MPUMEHATb Npu 06y4eHnn ceTu metogom obpaTHOro

pacnpocTpaHeHns OWnNBKN.

MNpuBeaéHHbIe HMXKe 3a,aHUA PEKOMEHAYETCA UCNOIb30BaTb NPU NPOBEAEHUN ANArHOCTUYECKUX
paboT ANA OUEHKMU OCTaTOUHbIX 3HAHUW MO AUCUUNIUHE.

3afgaHva 3aKpbITOro TMna
1. Llenb KnacTtepunsaumm 3aKA0HaETCA B

a) CoKpalleHMM 06bema XPaHUMbIX AAHHBbIX;

6) rpynnupoBaHMM MHOMKeCTBa 06bEKTOB Ha HemepeceKalowmeca NoAMHOXKECTBA TaKMM 06pa3om, UTobbI Kaxkaoe
NOAMHOECTBO COCTOANI0 M3 OOBEKTOB, BAM3KMX MO KAaKOMY-MBO KpUTepuio, a OOBEKTbl PasHbIX MHOMKECTB

CyweCtBeHHO OT/IN4aInUCDb;

B) pacnpeageneHnn 06yqa+ou.|,ero MHOXXeCTBa Ha HECKOJIbKO npeaonpeaeneHHbIX Knaccos

peanmsyloumMini COOTBETCTBYHOLW MM

aAropmuTtma.



2. MHorocnoliHom HelMpoHHOW CeTbio Ha3bliBaOT
a) ceTb, MMetoLLyto bonee ogHOrO cnos;

6) ceTb, MMetoLLyto Bonee ABYX CNOEB;

B) ceTb, UmetoLLyto 6osiee ABYX CKPbITLIX C/I0EB

3. K nepeobyyeHunto CKNOHHbI CETU C
a) 60/1bLLIMM YNCNOM CJI0EB;

6) 601bLIMM YMCIOM BECOB;

B) Ma/ibiM YNC/IOM C/I0€B;

r) ManbiMm YUC/IOM BECOB

4. CToxacTUYeckum metToaom obyyeHns HasbiBaeTcA

a) MeToA, UCMO/Ib3YIOLLINI NOC/IeA0BaTE/IbHYIO KOPPEKLIMIO BECOB, 3aBUCALLLYIO OT 06 bEKTUBHbIX 3HAYEHUI CeTH;
6) HeleTEPMUHUPOBAHHbBIN METO/, 0BYyUYEHUSA C yuuTenem;

B) MeTO/, BbINO/HALINN NCeBAOCNYYaNHbIE U3MEHEHMA BECOBbIX 3HAYEHU

5. UeneBon pyHKUMEN HEMPOHHOW CETU Ha3bIBAETCA

a) Pa3HOCTb MeXKAy XKenaeMbiM U GaKTUYECKUM BbIXOA0M CETH;
6) akTMBaUMOHHAA GyHKUMSA;

B) GYHKLMA, KOTOPYIO annpoOKCMMUPYET CETb

6. CTpaTeI'VIH n3bexkaHMA NOKaNbHbIX MUHUMYMOB NpPU COXPaHEHUU CcTabunbHoCTU B npouecce O6y‘-|€HMﬂ
3aK/1l04aeTCA B

a) MasbIX Ha4YabHbIX Warax U3MeHeHMA BECOBbIX 3HAYEHWUI U NOCTENEHHOM yBeNIM4EeHNUU 3TUX WAros,

6) 60NbLWNX HaYaNbHbIX WWArax U3MeHeHNs BECOBbIX 3HAYEHMU U NOCTENEHHOM YMEeHbLEHWUN 3TUX Waros,;

B) MasbIX NOCTOAHHbIX U3MEHEHUAX BECOBbIX 3HAYEHUM

7. Kakune 13 nepeyncneHHbix Moaenelt OTHOCATCA K IMHEMHbIM (BO3MOXKEH MHOXeCTBEHHbIN BbIOOP)
a) norncTuyeckas perpeccus;

6) NnHeliHan perpeccus;

B) NPOCTOM IMHEMNHbIV KnaccudpukaTop;

3agaHus OTKPbLITOro Tmna

1. OanH M3 MeToAOB pPerynspusaumm HempOHHbIX ceTel, NpeAHasHAYeHHbIN AAA YMeHbLUEHUA BEPOATHOCTU
nepeobyyeHna MoAenn 3a CYET UCKAIOYEHUA M3 PACCMOTPEHMUS 33a4aHHOTO MPOLEHTA C/yYalHbIX HEMPOHOB Ha
pasHbIX UTepaLMAxX BO Bpems 00y4YeHUs ceTu.

2. CNoli UCKYCCTBEHHOM HEMPOHHOM CeTU, Ha KOTOPOM peannsyeTca HeJMHeMHOe YNAOTHEHWE KapTbl NPU3HAKOB.
Mo3BOAAET YMEHbLUMTb NPOCTPAHCTBO NPU3HAKOB, COXpaHAA Hanbonee BaxkHy0 MHGOPMaLMIO.

3agaHus € pa3BEpPHYTbIM OTBETOM
1. OnNVwwWTEe aPXMTEKTYPY M MPUHUMMLI PaboTbl CBEPTOYHbLIX HEMPOHHBIX ceTei. MMpuBeguTe NpuUmepbl
3343y, KOTopble 3IPPEKTUBHO PELLAIOTCA CBEPTOUYHBIMU CETAMM.

KpuTtepun oueHMBaHuA LLIkana oueHoK
Obyyatowminca NpuBoAUT pasBepHYTOe U KOPPEKTHOe onucaHue | 3 6anna
apPXUTEKTYPbl M MPUHUMMIOB pPaboTbl CBEPTOYHbLIX HEWPOHHbLIX
ceTelt. MpUBOAMT NPMMEPbI 33434, pPeLlaembiX TaKUMU CETAMM,
Obyyalowminca nNpuBOgUT AOCTAaTOYHO pPA3BepHyToe onucaHue | 2 6anna
apPXUTEKTYPbl M MPUHUMMIOB pPaboTbl CBEPTOYHbLIX HEWPOHHbLIX
ceTelt. MpuUBOANT NpUMeEpPDI 33434, PeLIaeMbIX TaKUMK ceTamu. B
OMUCaHMM S,ONYCKAOTCA He3HAYMUTE/IbHbIE HETOYHOCTMU.
MpeactaBneHo YacTMYHOE WAM  HeAoCTaToOuyHO pasBepHyToe | 1 6ann
OMnucaHWe apXUTEKTYpPbl M MPUHLMNOB PaboTbl CBEPTOYHbIX
HEMPOHHBIX CeTell, B KOTOPOM MOTYT COLEpPKaTbCA OTAE/bHbIE
HeToYyHoCTM. OTCYTCTBYIOT MPUMMeEpbl 334a4, pelaembiX Takumu
ceTAmM.




MpeactaBneHo HenosHoe WAM codepkawee rpybble ownBKK
OofnucaHWe apXMUTEKTYpPbl M MNPUHLMNOB PaboTbl CBEPTOYHbIX
HEMpPOHHbIX ceTel. OTCYTCTBYIOT NPUMEpPbl 3adad, pellaembix
TaKUMU CETAMM.

0 6annos

2. ONUWWTE apXMTEKTYPY M NPUHLMNbLI PaboTbl PEKYPPEHTHBLIX HEMPOHHbIX ceTeld. MpuBeanTe Npumepsl
3a/,ay4, KOTopble 3IPPEKTUBHO PELLAIOTCA PEKYPPEHTHLIMU CETAMM.

KpuTtepun oueHMBaHMA

LLIkana oueHoK

Obyyatowminca NpuBoAUT PasBepPHYTOE U KOPPEKTHOE OnucaHue
apPXUTEKTYPbl U MPUHUMNOB PaboTbl PEKYPPEHTHbLIX HENPOHHbIX
ceTeit. MpUBOAMT NPMMEPbI 33434, pPeLlaembiX TAaKUMU CETAMM.

3 6anna

Obyyalowminca NpUBOaUT AOCTAaTOYHO pPA3BEPHYTOE OnucaHue
aPXUTEKTYPbI U MPUHUMNOB PaboTbl PEKYPPEHTHBLIX HENPOHHbIX
ceTel. MpUBOANT NPUMEPDI 33434, PeLlaeMblX TaKUMK ceTamu. B
OMNUCaHWUM AONYCKAOTCA He3HAYUTE IbHbIE HETOUYHOCTMU.

2 6anna

MpeactaBneHo YacTMYHOE WAM  HeAOoCTaTOYHO pasBepHyToe
ONnucaHWe apxXMTEKTypbl U MPUHLMNOB PaboTbl PEKYPPEHTHbIX
HEMWPOHHBIX CeTei, B KOTOPOM MOTYT COAEpKaTbCA OTAEeNbHble
HeTo4yHoCTM. OTCYTCTBYIOT MPUMMEPbI 33434y, pelaembiX TakMmu
ceTAmM.

1 6ann

MpeacTaBNeHO HENOJIHOE MAM copeprkaliee rpybble OWMOKM
OMUCaHWE apPXUTEKTYPbl M NPUHUMUNOB PabOTbl PEKYPPEHTHbLIX
HEeNpPOHHbIX ceTer. OTCYTCTBYIOT NpUMepbl 33434y, pellaemMbix

0 6annos

TaKNUMU CEeTAMM.

20.2 NpomekyTo4yHanA aTtTecrtaums

I'Iporv\emyTquaﬂ aTrectayma MOXKeT BKIKoYaTb B cebn MPOBEPKY TEOpEeETUHECKMNX BOMPOCOB, a TaKXe, npu

HEO6XO,£I,MMOCTM (B cny4yae HeBbINO/IHEHMA B TeveHue CEMECTpa), NpoBEPKY BbINO/IHEHNA YCTAHOB/1IEHHOTO

nepeyHa nabopaTopHbIX 3adaHWiA, MO3BOMAIOWMUX OLEHUTb YPOBEHb MOJIYYEHHbIX 3HaHUK Wn/uam

npakTuyeckoe (ue) 3agaHue(a), nossonAawulee (Me) OUEHUTb cTerneHb CPOPMUPOBAHHOCTU YMEHUN U

HaBbIKOB.

ﬂ,ﬂﬂ OUEHKU TEOPETUHECKUX 3HaHUN ncnosb3yeTcAa nepeyvyeHb KOHTPOJZIbHO-U3MEPUTEJIbHBIX MaTEPUATOB.

Ka)'KLI,bIﬁ I-(OHTpO/]bHO—M3MepMTeanbIVI maTepuan ana nposegeHumA I'IpOME)-KyTO“IHOl\/i aTrTectaumnm

BK/TIOYaET ABa 3a4adHUNA - BOMNPOCOB A1 KOHTPOANA 3HaHVIl7I, YMeHMVI n Bﬂa,ﬂ,eHMVI B PpaMKaX OUEHKN YPOBHA

Cd)OpMVIpOBaHHOCTVI romneTeHuunn. I'IpM OUeHNBAHUN NCNOJIb3YETCA KONMYECTBEHHAA WKana. KpVITepVIVI

oueHnBaHMA NnpueeeHbl B Ta6nmu,e, ﬂpMBe,CI,eHHOVI HWU>xe.

Ona oueHmnBaHuA pe3ynbTaTtosB o6yquvm Ha 3a4eTe MCNOoJ1b3yrTCA cieayroume cogep*KaTte/ibHble

nokasartenu (bopmynampyeTca c yY4eTOM KOHKPETHbIX TpeboBaHUN ANCUUNNANHDI):

1.

3HaHWE TeopPeTUYECKMX OCHOB y4ebHOro matepuana, OCHOBHbIX OnpeaeneHNn, NOHATUIA n

NCNO/Ib3yeMOi TEPMUHONOTNNY;

. YMeHne CeA3blBAaTb TEOPUID C ﬂpaKTMKOﬁ, yYyMeHWne BblAB/IATb M aHA/TM3NPOBATb OCHOBHbIE

3aKOHOMEPHOCTU, NOJIyYeHHbIE, B TOM YMC/e, B XO4€ BbINMOJHEHMUS MPAKTUYECKUX 3a4aHUIN;
yMeHMe 060CHOBbIBaTb CBOU CYXKAEHUA U NPOdECCUOHANbHYO NO3ULMIO MO M31araeMomy BOMNpoOcCy;
B/lafeHMe HaBbIKaMUM MPOrPamMMMUPOBaAHMUA B PaMKaXx BbIMOJHAEMbIX MPaKTUYECKUX 3a0aHUI;
B/JlafeHMe HaBblkaMM NPOBeAEeHUA KOMMbIOTEPHOTO IKCMEePUMEHTA, TECTUPOBAHMA aNTOPUTMOB
06paboTKkM MHPOpPMaLUN.



PasninuHbie KOMBUHALMKN NepeYmnCieHHbIX MoKasaTenei onpeaenatoT KpUTeEPUN OLEHMBAHMA PE3Y1bTaTOB
0byuyeHus (chopMMPOBAHHOCTU KOMMETEHLMIM) Ha rOCY4apCTBEHHOM 3K3aMeHe:

® BbICOKUMN (yrnybneHHbIN) ypoBeHb CHOPMUPOBAHHOCTU KOMMETEHLLUN;
® MoBbIWEHHbIM (MPOABUHYTbLIN) ypoBeHb CHOPMUPOBAHHOCTU KOMMETEHLUN;

® noporosblit (6a308BbIit) ypoBeHb CHOPMMUPOBAHHOCTU KOMNETEHLMIA.
Ona oueHMBaHUA pe3yNbTaToB 06yYeHUs Ha 3a4eTe UCMOIb3yeTCA — 3aUTeHO, He 3a4TEeHO MNo
pesynbTaTam TeCTUPOBaAHUA.

CooTHOWeEHMe MOKasaTenen, KPUTepueB U LWKaAbl OULEHUBAHMA pe3yanbTaToB 0bydyeHUA Ha
rocyapcTBeHHOM 3K3aMeHe NpeacTaB/ieHo B caeaytollen Tabauue.

KpuTepum oLeHUMBaHUA KOMMNETEHLMM U LLKaJla OLLeHOK

Kputepumn oueHmMBaHMA KOMNETEeHUWM YposeHb LWKkana
chOpPMMPOBAHHOCTU | OLLEHOK
KOoMMeTeHuuni

Ob6y4arowmica 4eMOHCTPUpPYeT NOJHOE COOTBETCTBME 3HAHUN, MoBbIWEeHHbIN 3auTteHo

YMEHUMN, HaBblIKOB MO NPUBEAEHHbBIM KPUTEPUAM CBOBOAHO YPOBEHb

onepupyeT NOHATUMHbBIM annapaTom U NpMobpeTeHHbIMU
3HAHUAMU, YMEHUAMMU, MPUMEHAET UX MPU peLleHnn
NPaKTUYECKMX 3a4a4. YCMeLwHOo BbINo/IHEHbI 1abopaTopHble
paboTbl B COOTBETCTBUM C YCTAHOBEHHbIM NEpPeYHeM.

OTBET Ha KOHTPOJIbHO-U3MEPUTE/IbHbBIN MaTepuan He Ba3oBblli ypoBEHb 3auTeHo
NMOJIHOCTbIO COOTBETCTBYET OA4HOMY U3 NEPEYUCIEHHbIX Bbllle
nokasaTesiei, Ho obyyatowminca aaeT NpaBUbHblie OTBETbI Ha
O0MOJIHUTE/IbHbIe BoNpochkl. MNpu aTom obyyatowmiica
OEMOHCTPUPYET COOTBETCTBUE 3HAHWUI, YMEHUM, HAaBbIKOB
npmeeaeHHbIM B TabinLax NokasaTeiam, HO AOMNycKaeT
He3Ha4YnuTesibHble OIJJVI6KVI, HEeTO4YHOCTU, NCNbiTbiBaeT
3aTPpyAHEHUA NPU peLleHNN NPAKTUYECKMX 3a4a4. YCneLwHo
BbINOJIHEHbI NabopaTopHble PaboTbl B COOTBETCTBUMN C
YCTAHOB/IEHHbIM NepeyYHeM.

Obyualowmiica 4eMOHCTPUPYET HEMOJIHOE COOTBETCTBUE MoporoBsbliii 3auTeHo
3HAHWI, YMEHUN, HaBbIKOB NpMBEAEHHbIM B Tabanuax ypOBeHb
nokasaTesam, AOMNyCKaeT 3HauMTe IbHble OLWNBKN Npu

pelleHnn NpakTUYecKux 3agad. lNMpm asTom oTBeT Ha
KOHTPO/IbHO-U3MEPUTE/IbHbI MaTepuas He COOTBETCTBYeT
NtobblM ABYM U3 NepedncieHHbIX NoKasaTenen, obyyatowmincsa
[aeT HenoJiHble OTBETbl Ha A0MNOJIHUTE/IbHbIE BOMPOCHI.
YcnewHo BbINoJIHEHbI NabopaTopHblie paboTbl B COOTBETCTBUMU C
YCTAHOB/IEHHbIM NepeyYHeM.

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHbIN MaTepuasn He - He
COOTBETCTBYET /1l06bIM TPEM M3 NEepPEeYNCNIEHHbIX NOKasaTesei. 3ayTeHo
Obyuatowminca 4eMOHCTPUPYET OTPbIBOYHbIE, dparmeHTapHble
3HaHWUA, AONycKaeT rpybbie OWnBKU. He BbiNoAHEHbI
nabopaTopHble paboTbl B COOTBETCTBUM C YCTAaHOBJIEHHbIM

nepevyHem.




MprMepHbDbIM NepeYeHb BOMPOCOB K 3a4eTy

Ne CopepxaHue

1 3a4aum, pelwaemble aaropuTMaMmm MalMHHOro obyyeHumna. MeToamnka aHaamMsa AaHHbIX.

2 Knaccudukauma anropuTMoB MalMHHOTO obyyeHus.

3 MocTaHOBKa M MeToAbl pelleHns 3a4a4mM Knaccndukaumm.

4 lMocTaHOBKa M MeToAbl pelleHnA 3a4a4uM Knactepmusaymm.

5 3agaya aHaM3a BpeMeHHbIX pAaOoB.

6 MpuHUMNbI paboTbl MeToAa ONOPHbIX BEKTOPOB.

7 CTpYKTypa AepeBbeB peLlleHUn.

8 Anroputm Random Forest.

9 HelpoHHble ceTu NpsAMOro pacnpoctpaHeHua. CTpyKTypa ceTu, obydyeHue no aaroputmy
ob6paTHOro pacnpocTpaHeHUs OWNBKM.

10 N3BneveHne 1 reHepauma NPM3HaKOB Ha Npumepe 3a4a4m aHanmsa LndpoBbiX
M300paKeHUNn.

11 MN3BneyeHne n reHepauma NPM3HAKOB Ha NpUMepe 3a4a4M aHaNn3a TEKCTOP.

12 Anroputmbl oTbopa 1 npeobpasoBaHUA MPU3HAKOB.

13 dyHKumoHanbl Kayectsa (log loss, ROC, AUC, accuracy, precision, recall n 1.4.).

14 Fnybokoe obyyeHue.

15 CBepTOYHbIE U PEKYPPEHTHbIE HEMPOHHbIE CETH.

16 MoarotoBKa oby4yaroLwmx HABoOPOB AaHHbIX. AyrMmeHTaLusA.

17 Bnbnmnotekn n GpemmBopKU AN MALLMHHOIO obyyeHunA

18 B3saumoperictBue 6MbAMOTEK MALLMHHOIO 0byyeHMsA ¢ paspabaTbiBaeMbiMU NPOTrPaMMHbIMMN
cpeacteamu. MMnNopT/aKcnopT obyyeHHbIX Mmogeneii.




MprMep KOHTPOJIbHO-U3MEPUTE/IbBHOIO MaTepumasa
YTBEPXOAIO

3aBeayowmnin kKadbeapon TexHONornmin 0bpaboTKU U 3aWmTbl MHGOPMaL MU

A.A. CuporTa
. .2023

HanpasneHue noarotosku / cneumanbHocTb 09.03.02 NHbOPMaALMOHHbIE CUCTEMbI U TEXHONOTNMU

Oucumnnnna 61.B.09 Pa3paboTKa NPUAOXKEHUIN A1 CUCTEM MALLMHHOTO 0byyeHus

dopma 0byyeHma O4yHoe
Bua KoHTpona 3auer

Bupg atTrectaumm MNpomeXKytoyHas

KoHTpoNbHO-U3MepUuTenbHbiM Matepmuan Ne 1
1. KnaccuduKkauma anropmtmos MalMHHOTO 0byyeHuA.
2. Anroputmbl oTbopa 1 npeobpasoBaHUA NPU3HAKOB.

MpenopasaTenb M.A. [iptoyeHKo
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