MuHob6pHayKu Poccum
OEAEPA/IBHOE TOCYAAPCTBEHHOE BIOAXXETHOE OBPA3OBATEJ/IbHOE YYPEXAEHUE
BbICLLETO OBPA30BAHMUA
«BOPOHEXCKUM I'OCyAAPCTBEHHbIﬂ YHUBEPCUTET»
(®reoy BO «BIr'y»)

YTBEPX4AKO
3aBeaytowmnii Kadeapon

7

v Cupota AnekcaHgp AHaATO/1beBMUY

Kadeapa TexHonornn obpaboTkm M 3almThl MHGOPMaALUN

PABOYAA NPOrPAMMA YYEBHOW AUCUMMNIUHDI

51.B.B.03.02 Pa3paboTKa NpUAOKEHUIN AN CUCTEM MaALLMHHOIO obydyeHus

1. KO,EI, U HauMeHOBaHUWe HanpaB/1€HUA I'IOAFOTOBKM/CﬂeLI,MaJleOCTMZ
09.03.02 HPOopMaLMOHHbIE CUCTEMbBI U TEXHONOTUMN
2. Mpodurnb nogroTroBku/cneymanmsauymsa:

BcTpanBaemble BblUUCAUTENbHbIE CUCTEMBI M UHTEPHET Bellel, MporpammHan MHXKeHepua B
MHPOPMAUMOHHbIX cucTemax, MHPOpPMaLMOHHbIE CUCTEMbBI U ceTeBble TexHoNorMn, MHPOpMaLLMOHHbIE
CUCTEMbI M TEXHONOMMU B ynpasaeHun npeanpuatnem, MHbopmaumoHHblie cucTemsbl B
TeNeKOMMYHUKaLUAX

3. KBanmdumkauma (cteneHb) BbINyCKHUKA:
bakanaspuat

4. ®opma oby4eHHUsA:

OuyHan

5. Kadbeppa, oTBevawowan 3a peasimsaumio AUCLUNIIUHDBIL
Kadeapa TexHonormi o6paboTkm 1 3aWmTbl MHGOPMaLLUK
6. CocTtaBUTEIM NPOrpaMMbl:

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

7. PekoMeHpoBaHa:

npoTtokon Ne5 ot 25.04.2022

8. YuebHbIM roa:

2025-2026

9.lenm 1 3agaum y4ye6HOM AUCLUNIINHDI:

Mayqume TeopeTndyeCKknx OCHOB MaWMUHHOrIo O6yH6HMﬂ, BOMpocos HpaKTMHECKOVI peannsaunun

npyumeHeHna anropnuTtmoB MallMHHOIO 06y‘-I€'HMFI npmn peweHunn peasibHbIX 3a4a4, CBA3aHHbLIX U C

pacnosHaBaHuem, Knaccuodukaumen n o6paboTKoN AaHHbIX; NoaydyeHne npodeccuoHaibHbIX KOMAETEHU M

B obnactn coBpeMeHHbIX TEXHO/I0TMIN MaLUMHHOTO O6y‘-IEHVIF|.
OcHOBHble 3a4a4m gnCcumnnianHbl:

® 3HAKOMCTBO CTYA,EHTOB C TEOPETUHECKMMU aCNEeKTaMMN MALLUMHHOTO O6yl-IeHMFI;

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

pa3paboTKe aBTOMATU3UPOBAHHbIX aJITOPUTMOB 06PaBOTKM AAHHbIX;

® OBJlageHune NpPpakTM4eCKMMmn HaBblKaMmmn NpMMeHeHUA aZITOPUTMOB MAaLLMHHOTIO o6yquvm 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:

5/180

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 (KoHTpaKT N23010-06/01-22 o1 10.03.2022; nnueH3noHHbIN aorosop Ne3010-
06/02-22 o1 10.03.2022; nnueH3noHHbIN aorosop Ne3010-15/231-22 ot 17.05.2022)

3BC «YHuBepcuTeTcKkana bubnmoteka online» (KonTpakt Ne3010-06/30-21 o1 23.12.2021)

9BC «2neKkTpoHHasa bubanoTeKka TexHnyeckoro BY3a» (3B6C «KoHcynbTaHT CTyaeHTa»)
(KoHTpakT Ne3010-06/29-21 o1 23.12.2021)

3BC «O6pasoBaTenbHaa naatpopma OPANT» (aorosop Ne4990 ot 10.01.2022;
NNUEH3UOHHbIN aorosop Ne3010-15/217-22 ot 05.05.2022)

16. MepeyeHb y‘-le6HO-MeTOp,M'~IeCKOFO o6ecne4vyeHus AnAa CaMOCTOATE/IbHOM pa60Tb|

No
n/n

NcToUuHUK

CupoTa, AnekcaHap AHaTo/ibeBMY. MeToabl M afrOPUTMbl @aHANM3a OAHHbIX U UX
mogennpoBaHune B MATLAB : [yuebHoe nocobue] / A.A. CupoTta .— CaHkT-MeTepbypr : BXB-
Metepbypr, 2016 .— 381 c. : un. — bubaunorp.: c. 371-374 .— lMpeam. yKas.: c. 377-381 .— ISBN
978-5-9775-3778-0.

MpaKTUKyMm no Kypcy " HelipoceTeBble TeXHONOTMM 06pPaboTKN MHPopMaLUKN" [DNEKTPOHHbIN
pecypc] : yuebHO-meToAMYEecKoe nocobume ana By3oB : [An1Aa marucTpos dak. KOMNbOTEP. HAayK
aHes. dopmbl 06ydyeHus; ana HanpasneHunsa 09.04.02 - MHpopm. cuctemsl 1 TexHosormu. /
BopoHe:K. roc. yH-T ; cocT.: A.A. CupoTa, E.H0. MutpodaHosa , M.A. [lptO4EHKO .— INIEKTPOH.
TEeKCTOBble AaH. — BopoHexk : U3paTenbcko-nonurpadmnyeckmin LeHTp BopoHexcKkoro
rocygapcrBeHHOro yHmsepcuteTta, 2013

MpaKTUKym no Kypcy "MogaenmposaHue cuctem" [D1eKTPOHHbIN pecypc] : yuebHO-meToanYecKoe
nocobue N By30B : [A15 cTyA. 4-5 KypcoB ¢aK. KOMMbOTEP. HAYK AHEB. U Beyep. Gpopmbl
obydyeHus; ana HanpasneHuii: 230200 - UHPopm. cnuctembl, 230400 - MHPOpPM. cUCTEMbBI U
TexHonorum; cneumanbHoctn, 230201 - UHdopm. cuctembl 1 TexHonormun]. Y. 1,2 / BopoHex.
roc. yH-T; coct.: A.A. CupoTa, E.FO. MutpodaHoBa , M.A. [Jpto4EeHKO .— INEKTPOH. TEKCTOBbIE
AaH. — BopoHex : UsgaTenbcKko-noaurpadpuyeckmnin LeHTp BopoHerKcKoro rocyaapcTBeHHoro
yHuBepcuTteTa, 2013

17. O6pasoBaTe/ibHble TEXHO/IOMMMU, UCMOJIb3yEMbIE NMPU peasi3aunmn y4e6HOM AMCLMUMNIMUHDI,


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

BKJ/1l04YaA AUCTaHUMOHHbIe obpa3oBaTesibHble TexHosormmu (40T), sneKTpoHHoe oby4yeHue (30),
CMelaHHoe oby4yeHue):

Ons peanvsaumm y4ebHOro npouecca UCnob3yoTcsa:

1) MO Microsoft B pamkax noanmncok «lmagine». Tekywias 3-netHAA noanucKka no gorosopy 3010-16/96-
18 01 29.12.2018.

2) MO MATLAB YHMBepCUTETCKAA ANLLEH3NA HA NPOrpaMMHbIN KomnseKke ansa 3BM - MathWorks MATLAB
Campus-Wide Suite no gorosopy 3010-16/118-21 o1 27.12.2021 (no 01.2025).

3) Mpuv NnpoBeaeHUN 3aHATUM B AUCTAHLMOHHOM peXxkMme 0b6y4yeHUs NUCMOb3YITCA TEXHUYECKmne 1
MHPOpPMaLMOHHbIe pecypcbl ObpasoBaTesibHOro nopTana "dNeKTPOHHbIN YHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asumpytoLieroca Ha cMcteme AUCTaHUMOHHOro obyvyeHna Moodle, passepHyToi B
yHUBepcuTeTe.

18. MaTepuasbHO-TEXHUYECKOe obecneyeHne JUCLMMNINHDI:

1) 394018, r. BopoHeK, naowaab YHUBepcuTeTcKasn, a. 1, Kopnyc la, aya. 479

YyebHas ayamTopus: cneunanmsmpoBaHHaa mebesnb, KoMmnbloTep npenogasatens i5-8400-2,8Tu,
MmoHUTOp ¢ KK 19”7, MynbTUmeguiiHbIM NPOEKTOP, SKpaH

MNO: OC Windows v.7, 8, 10, Habop ytunut (apxusaTopsbl, dann-meHegxepbl), LibreOffice v.5-7, Foxit PDF
Reader.

2) 394018, r. BopoHex, naowaab YHUBepcUTeTcKas, 4. 1, Kopnyc l1a, ayautopua 292

YyebHas ayguTtopmsa: cneumanmsmpoBaHHasa mebenb, KomnbtoTep npenogasatena Pentium-G3420-3,21Tu,
moHuTop ¢ KKK 17", MynbTUMeannHbIN NPOEKTOp, 3KpaH. CucTtema ans sBuaeokoHdepeHumni Logitech
ConferenceCam Group 1 HoyTbyK 15.6”” FHD Lenovo V155-15API

MNO: OC Windows v.7, 8, 10, Habop ytnunut (apxusaTopsbl, dann-meHegrepbl), LibreOffice v.5-7, Foxit PDF
Reader.

3) 394018, r. BopoHex, naowaab YHUBepcuTeTcKas, 4. 1, Kopnyc 1a, aya. 380

YyebHas ayguTtopums: cneumranmsmpoBaHHana mebenb, KOMmnbloTep npenogasatens i3-3240-3,41Tw,
moHuTOop ¢ KKK 17”7, MynbTUMeaUNHbIN MPOEKTOP, IKpPaH

MNO: OC Windows v.7, 8, 10, Habop ytunut (apxmBaTtopsbl, palin-meHeaxepsi), LibreOffice v.5-7, Foxit PDF
Reader.

4) 394018, r. BopoHe:K, naouwaab YHUBepcUTeTCKasn, a. 1, Kopnyc 1a, ayautopus 290

YyebHas ayautopus: cneunannsmpoBaHHaa mebenb, nepcoHaibHble KOMMbIOTEPbI Ha 6a3se i7-7800x-41Tw,
moHuTOopbl KK 27”7 (12 WT.), MynbTUMEeAUHbIA NPOEKTOP, SKPaH.

NabopaTopHoe 060pya0BaHME NCKYCCTBEHHOIO MHTE/I/IEKTA: paboune mecTa — NepcoHasibHbie
KomnbtoTepbl Ha 6ase i7-7800x-41Tu, moHuTopbl KK 27" (12 wT.); mogynm AO HIL, «3J/IBUC»:
npoueccopHbl CantoT-2/124MM2 (9 wr.), oTAagouHbin CantoT-3/1240M1 (9 wr.), amynatop MC-USB-JTAG
(9 wT.).

NabopaTopHoe 060pya0BaHUE SNEKTPOHMKU, INEKTPOTEXHUKM M CXEMOTEXHUKN: paboune mecta—
nepcoHanbHble KOMNbIOTEPbI Ha 6a3e i7-7800x-41Tu, moHUTOpPbI XK 27" (12 wrT.); cTeHa ans
NPaKTUUYECKUX 3aHATUN MO 3neKTpuiyeckum uenam (KL-100); cteHa ANA U3yHYeHUA aHaNOroBbIX
aneKkTpuyeckmx cxem (KL-200); cteHa ana nsyderHuma umdposbix cxem (KL-300).

NO: OC Windows v.7, 8, 10, Habop ytunut (apxueatopsbl, pain-meHeqxKepbl), 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

cneayouwmx pasaenos AUCUMNINHDI:

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
MCMNO/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 seca n metToza
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
bpenmBopKOB ANA MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccupumKaumm, pacnosHaBaHusA
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 UCMO/Ib30BaHNEM
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
KnaccupumKaumm, pacnosHaBaHusA
M 06paboTKM AaHHbIX C
NCMO/1b30BaHMEM HEMPOHHbIX
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 npunoxeHuin 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 UCMO/Ib30BaHNEM
meTon0B rnybokoro obyyeHums.

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
mMmeTon0B rnyboKoro obyueHus.

OueHouYHble cpeacTBa ans
TeKylLen atTrTectaumm

KoHTponbHana paboTa no
COOTBETCTBYHOLLMM
pasgenam. JlTabopaTopHble
paboTbl 1-4

KoHTponbHasa paboTa no
COOTBETCTBYHOLLUM
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

dpenmBopKOB A1A MALIMHHOIO
obyyeHus.

Pa3paboTka npunoxeHuni ana
KnaccnmdmKaumm, pacnosHaBaHuA
1M 06paboTKM AaHHbIX C
MCMNO/Ib30BaHNEM HEMPOHHbIX
ceTel, pellarLmnx AepeBbes,
c/ly4yaliHoro sieca n metoza
OMNOpPHbIX BEKTOPOB.
Pa3paboTka npunoxeHuni ana
peleHunna 3agay o6paboTku
OaHHbIX C UCMO/Ib30BAaHUEM
meTon08B rnyboKkoro obyveHus.

MpomerkyTo4HaA aTTecTauma

dopma KoHTponsa - 3aveT

OueHOo4YHble cpeacTBa A4/ MPOMEXKYTOYHOM aTTecTaumm
MepeyeHb BONPOCOB, NPakTMyecKoe 3agaHue

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

20.1 TeKywwuM KOHTPOJIb yCNEBAaeMOCTH
TeKyLWM KOHTPO/Ib yCreBaeMOCTU MO ANCLUTNIMHE OCYLLLECTBNAETCA C MOMOLLbIO C1eAYHLWMX 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 | oueHo4YHoro cpeAcTBa | OLLEHOYHOro 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 AUCUUMNANHbI

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 pPerMBOPKOB U
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|3yHMTb npuHUMNbl paGOTbI n NCNOZIb30BaHMNA B MNOJZIb30BaATE/IbCKUX MPUNOXKEHUAX U3BECTHbLIX 6ubnmnoTtek

ANnAa MalWMHHOTO O6yLIEHMFI.

dopma KoHTposiA

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

Konu4yectBo oTBEAEHHBLIX ayAUTOPHbIX YacoB - 4

Copep:kaHue paboThbl

MonyynTtb y npenogasaTenAa BapuaHT 3ajaHuA,
anroputm o6paboTkn uHbopmauuu.

npOBeCTM TectTunposaHume

HanucaTb KoJ, peasiM3ylWwuii COOTBETCTBYHOLWMUMI

peann3oBaHHOro

MpoaHannsnpoBaTb NOAydYeHHble pe3yabTaTbl U chOPMYINPOBaTb BbIBOAbI NO NpoaenaHHoOW pabore.

MNprvMep BapuaHTa 3agaHuA:

C ucnonbsoBaHnem 6mbanotekn FANN HanucaTb NPUIONKEHME ONA Pacno3HaBaHMA PYKOMUCHbIX BYKB u

unop. Ncnonb3oBaTb HEMPOHHYIO CETb K/1acCa MHOMOC/I0MHbIN NepuenTPOoH.

MprMmepbl KOHTPOJIbHbIX BOMPOCOB:

1. Ha 4yTO BAMAET KONNYECTBO U pa3mep CKpbITbIX C10€eB cetn?

2. Kakue aKTMBaUMOHHbIE PYHKLUN MOXKHO MPUMEHATb Npu 06y4eHnn ceT metogom obpaTHOro

pacnpocTpaHeHns OWnNBKN.

aAropmuTtma.

20.2 NpomexkyToUyHanA aTtTecrtaumsa

MpomeyKyTouHaA aTTecTauua MOMKeT BK/OYaTb B cebs MpoBepKy TeOpeTUYeCcKUX BOMPOCOB, a TaKXKe, Npu
HeobxoaMMOoCTU (B C/lyyae HEeBbINOJIHEHUS B TeYEHWEe CeMecTpa), MPOBEepPKYy BbIMOJHEHUA YCTAHOBAEHHOIO
nepeyHs nabopaTopHbIX 3adaHuU, n/vnn

NO3BOJIAIOWMX OLLEHUTb YPOBEHb MOJIyYEeHHbIX 3HAHWUM’

npakTnyeckoe (1e) sagaHue(a), nossosstollee (Me) oueHUTb cTeneHb cPopPMUPOBAHHOCTU YMEHUIN U



HaBbIKOB.

[nAa oueHKU TeopeTudecKkmnx 3HaHUM MCNnob3yeTcA nepevdyeHb KOHTPOJ/IbHO-U3MEPUTE/IbHbBIX MaTeEPUA/IOB.

Kakablit KOHTPOJ/IbHO-U3MEPUTENbHbIA MaTepuan ANA NpoBedeHUA NPOMEXKYTOUYHOM aTTecTaumm

BK/lOYaeT ABa 3a4aHNA - BOMPOCOB A1 KOHTPO/A 3HaHMﬁ, YMeHMﬁ n Bﬂa,ﬂ,eHl/Iﬁ B paMKaX OUEeHKWN ypoBHA

CCbOpMMpOBaHHOCTVI KomneTeHUuun. Npn oueHBaHUM UCNO/Ib3yeTCA KONMYECTBEHHAA WKana. Kputepumn

ouUeHMBaHUA NpMBeAeHbl B Tabauue, NPUBEAEHHOW HUMKe.

Ana oueHmMBaHUA pe3ybTaToB 06yvyeHUs Ha 3a4eTe UCMNOo/b3YHOTCA C/ieAyloliMe coaepKaTebHble

nokasaresiv (bopmyampyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUM ANCUUNJIUHDI):

1.

3HaHME TeopPeTUYECKUX OCHOB Y4ebHOro maTtepmrassa, OCHOBHbIX onpeaeneHNn, MOHATUN U
MCMNoNb3yemMol TEPMUHONOTUMN;

yMeHMe CBA3bIBaTb TEOPUIO C MPAKTUKOMN, YyMEHUE BbIABAATb U aHAaIM3UPOBATb OCHOBHbIE
3aKOHOMEPHOCTU, NOJIyYeHHbIE, B TOM YUC/Ee, B XO4€ BbINOJHEHUS MPAKTUYECKUX 334aHUIN;
yMeHMe 060CHOBbIBaTb CBOU CYXAEHUA N NPOdECCMOHAIbHYIO NO3ULLUIO MO U31araeMomMy BOMpPOCY;
B/Iaf,eHME HaBblKaMM NMPOrPamMMMPOBAHUA B PAMKaAX BbIMOJHAEMbIX MPAKTUYECKUX 3aJaHUN;
BNaAeHMe HaBblKaMM MPOBEAEHNA KOMMbIOTEPHOIO 3KCMNEPUMEHTA, TECTUPOBAHMUSA aITOPUTMOB
06paboTKM MHPOpPMaLUN.

PasnunyHbie KOM6MHaLl,MM nepevyncineHHbIX nokasaTesnem onpenenAarT KPpUTepmn oueHMBaAHUA Pe3ysibTaToB

obyyeHus (chopMMPOBAHHOCTU KOMMETEHLMI) Ha rocy4apCTBEHHOM 3K3aMeHe:

® BbICOKUMI (yrnybaeHHbIn) ypoBeHb cGOPMMUPOBAHHOCTU KOMMETEHLUN;

® MOBbIWEHHbIN (NPOABUHYTbIN) ypoBEeHb CHOPMUPOBAHHOCTU KOMMNETEHLUN;

® noporosbliii (6a30Bbii) ypoBeHb CHGOPMUPOBAHHOCTU KOMMNETEHU M.

Ona oueHmnBaHuA pe3ynbTaTtosB o6yquvm Ha 3a4eTe ncnosibdyeTca — 3a4TeHOo, He 3a4TeHO Nno

pesyabTaTam TeCTUPOBAHMUA.

CooTHOWweHHUe n0Ka3aTenel‘/‘|, KputepmeB u WKaJlbl OUEeHUBaHMA pPe3ys1bTaToB OGV‘-IEHVIH Ha

rocygapCrBeHHOM 3K3amMmeHe npeancrtaB/ieHoO B cne,u,yrouj,eﬁ Ta6nv1u,e.

Kputepumn oueHmnBaHMA KOMI'IETeHLlMFi U WKaJia OUEeHOK

Kputepumn oueHmMBaHUA KOMOETEHLLUMN YpoBeHb Wkana
chOpPMUPOBAHHOCTU | OLEHOK
KoMneTeHuui

Obyyalowmiica 4eMOHCTPUPYET NOJIHOE COOTBETCTBME 3HAHUN, MoBbIWEHHbIN 3auTeHo

YMEHUMN, HaBbIKOB MO NPUBEAEHHbIM KpUTEpUAm cBo60AHO YPOBEHb

onepupyeT NOHATUNHbIM annapaTom 1 NpuobpeTeHHbIMMK
3HaHUAMMU, YMEHUAMMU, MPUMEHAET UX NPU pPeLleHUmn
NpaKkTUYEeCKUX 3a4a4. YCnewHo BbiNoIHeHbl [abopaTopHble
paboTbl B COOTBETCTBUU C YCTAHOBIEHHbIM NepeYyHem.




OTBEeT HAa KOHTPOJIbHO-U3MEPUTE/IbHbIM MaTepuas He
NMOJIHOCTbIO COOTBETCTBYET OAHOMY U3 MEepPeUYnCNeHHbIX Bbille
nokasaTesiei, Ho obyyatoLmiics gaeT NpaBUibHbie OTBETbI Ha
[0NONHUTENbHbIe BOMpockl. MNpu aTom obyyatowmiics
OEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUN, HABbIKOB
npusBeaeHHbIM B TabMuax nokasaTesisim, HO 40MNycKaeT
He3HauyuTe/ibHble OWMNOKM, HETOYHOCTU, UCMbITbIBAET
3aTPYAHEHMUS NPU peleHnn NPakTUYecKmMx 3aaay. YcnewHo
BbIMOJIHEHbI 1abopaToOpHble PaboTbl B COOTBETCTBUM C
YCTAHOB/IEHHbIM NepeyYHeM.

BasoBblii ypoBeHb

3a4TeHo

Ob6yvatowminca 4eMOoHCTPUpPYeT HEMOJIHOE COOTBETCTBUE
3HaAHUM, YMEHWNIN, HaBbIKOB NPUBEAEHHbIM B Tabnuax
nokasaTesam, A0MNYyCKaeT 3HauYMTeIbHble OLWNBKN Npu

peweHnn NpakTMYecknx 3agad. Npu sTom oTBET Ha
KOHTPO/IbHO-U3MEpPUTENbHbIN MaTepuan He COOTBETCTBYET
N0BbIM ABYM U3 NepevyncieHHbIX NoKasaTenen, obyyarowmiica
0a€eT HeMNoJIHble OTBETbl Ha A0MNO/IHUTE/IbHbIE BOMPOCHI.
YcnewHo BbINoJIHEHbI labopaTopHbie paboTbl B COOTBETCTBUMU C
YCTAHOB/IEHHbIM NepeyYHeM.

MoporoBbii
ypOBeHb

3a4TeHo

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbIN MaTepuan He
COOTBETCTBYET NII0BbIM TPEM M3 NepeyncieHHbIX NoKasaTenen.
Obyyatomiica 4eMOHCTPUPYET OTPbIBOYHbIE, GparmeHTapHble
3HaHWA, ZONycKaeT rpybbie oWnbKU. He BbINOAHEHbI
nabopaTopHbie paboTbl B COOTBETCTBUM C YCTaHOBIEHHbIM
nepeyHem.

He
3a4YTeHo

MprMepHbIM NepeYeHb BOMPOCOB K 3a4eTy

Ne CopepxaHue

1 3agauu, pewaemblie aZIFTOPUTMaMn MalLlMHHOTO 06yHEHMﬂ. MeToauKa aHann3a AaHHbIX.

2 Knaccudukauma anropMtmos MallMHHOTO 0by4YeHus.

3 MocTaHOBKa 1 meToabl peweHnAa 3aaa4n KI'IaCCMCbMKaLI,MM.

4 MocTaHOBKa 1 meToabl peweHnAa 3aaa4m Knacrtepmsaumnn.

5 3apava aHanmsa BpeMeHHbIX pAagoB.

6 MpUHUMMbI PaboTbl MeToAa ONOPHbLIX BEKTOPOB.

7 CTpyKTypa AepeBbeEB peLleHU.

8 Anroputm Random Forest.




9 HelipoHHble ceTn npAMoro pacnpoctpaHeHua. CTpyKTypa cetu, obyyeHune no anroputmy
ob6paTHOro pacnpocTpaHeHUs OWMOKN.

10 N3BneyeHMe N reHepaLMA NPU3HAKOB Ha NpUMepe 3a4a4M aHamn3a umudpposbIx
n3006pakeHUn.

11 N3BneyeHMe N reHepaLMa NPU3HAKOB Ha MPUMeEpPe 334a4M aHaIn3a TEKCToP.

12 Anroputmbl oTbopa 1 NnpeobpazoBaHUA NPU3HAKOB.

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

14 rnybokoe obyyeHue.

15 CBepTOYHbIE U PEKYPPEHTHbIE HEMPOHHbIE CETH.

16 MoarotoBka oby4yarowmx HABOPOB AaHHbIX. AyrMeHTauus.

17 Bnbnmotekn n GpemmBopKU ANA MALLMHHOTO 0byvyeHuA

18 B3anmoperictBme 6MBAMOTEK MALLMHHOIO 06yyeHUn ¢ pa3pabaTbiBaeMbiMu
nporpamMmmHbIMuK cpeacTeammn. MMnopT/aKkcnopT obyyeHHbIX mogeneii.

MprMep KOHTPOJ/IbHO-M3MEPUTE/IbHOIO MaTepmana

YTBEPXOAKO

3aBeayowmnin Kadbenpon TeEXHONOTUIN 06PaboTKU U 3aWUTbl MHGOPMaL MU

A.A. CuporTa
. .2022

HanpasneHue noarotosku / cneumanbHocTb 09.03.02 MHbOPMALMOHHbBIE CUCTEMbI U TEXHOIOTUU

Oucumnnnna 61.B.09 Pa3paboTKa NPUAOXKEHUIN AN CUCTEM MALLMHHOIO 0byyeHus

dopma 0byyeHua OuHoe

Bug koHTpoOnAa 3aueTr

Bug atrectauum MMpomeXxKytoyHas

KoHTpoNbHO-U3MepUuTesibHbIM MaTepuas Ne 1

1. Knaccudukauyma anropuTMoB MalMHHOTO 0By4YeHus.

2. Anroputmbl otbopa 1 npeobpaszoBaHUA NPU3HAKOB.

MpenopgasaTtenb

M.A. [iptoyeHKo
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