MuHob6pHayKu Poccum
OEAEPA/IBHOE TOCYAAPCTBEHHOE BIOAXXETHOE OBPA3OBATEJ/IbHOE YYPEXAEHUE
BbICLLETO OBPA30BAHMUA
«BOPOHEXCKUM I'OCyAAPCTBEHHbIﬂ YHUBEPCUTET»
(®reoy BO «BIr'y»)
YTBEPXAAKO
) 3aBeaytowmnii Kadeapon
C’Z;%m:_ CupoTta AneKkcaHap AHaTO/beBuY
Kadepgpa TeXI—;OﬂOI’VIﬁ 06paboTKM M 3alUTbl MHPOPMALUN
03.05.2023
PABOYAA MPOrPAMMA YYEBHOW AUCLMMNJIUHDI

51.B.[B.02.01 Pa3paboTKa NpUAOKEHUIN ANA CUCTEM MaALLMHHOIO obyyeHus

1. Kog 1 HaMMmeHoBaHMe HanpaBJ/IEHUA NOLFOTOBKM/CreLmMaibHOCTMU:
09.04.02 HPopMaLMOHHbIE CUCTEMbBI U TEXHONOTUN

2. Mpodurnb nogroTtoBku/cneymanmsaumsa:

Cucrtembl NMPUKNaAHOIro NCKYCCTBEHHOIoO MHTEN/1eKTA

3. KBanimdumkauma (cteneHb) BbINyCKHUKA:

MaructpaTtypa

4. ®opmMma obyyeHHnA:

OuyHasna

5. Kadbeppa, oTBevawwasn 3a peasimsauymio AUCLUNIIUHDBIL
Kadeapa TexHonormi o6paboTkm 1 3awmTbl MHGOPMaALLUN

6. CoctaBUTE/IM NPOrpaMMbl:

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

7. PekoMmeHpoBaHa:

npotokon Ne7 ot 03.05.2023

8. Yue6HbIM rop;:

2024-2025

9.lenm 1 3agaum y4ue6HOM AUCLUMNIINHDI:

M3yyeHne TeopeTUHeCcKMX OCHOB MALIMHHOIO 0byyeHWs, BOMPOCOB MNPAKTUYECKOW peanunsaumm u
NPUMMEHEHUA aNropUTMOB MALIMHHOINO Ob6yyYyeHUA nNpU pelleHUM peanbHbiX 33a4ay, CBA3AHHbIX U C
pacnosHaBaHMeMm, Knaccudbukaumen n ob6paboTKoMN AaHHbIX; NoaydYeHue NpodeccMoHasibHbIX KOMMeTeHU MM
B 061aCTN COBPEMEHHbIX TEXHOMOTMI MALUMHHOIO 0byyeHus.
OCHOBHble 33434 AUCLUNAUHDI:

® 3HAaKOMCTBO CTYAEHTOB C TEOPETUYECKMMM acneKTaMu MaLlMHHOIo obyvyeHus;

® M3y4yeHMe OCHOBHbIX AJITOPUTMOB MALUMHHOIO 0byyeHUss M OcoBeHHOoCTell MX MPUMEHEHMUA Mpwu

pa3paboTKe aBTOMATU3MPOBAHHbIX a/IFTOPUTMOB 06PabOTKM AaHHBbIX;

oB/lafieHME NPAKTUUYECKMMM HaBblKaMU MPUMEHEHMA aNTOPUTMOB MaLLIMHHOTO obyyeHus npu paspaboTke
NPUAOXKEHUI ANA pacno3HaBaHUA 06pa30B, KnaccMdpuKaumMm AaHHbIX U MPOrHO3UPOBaHUA TPEHA0B.

10. MecTo y4e6HOM AUCLUUMNIUHBI B CTPYKTYpe OOM:

yqe6Haﬂ ANcCUunninHa OTHOCUTCA K 6110Ky ob6Aa3aTenbHbIX ancumnianvH BapVIaTMBHOﬁ 4acTu.



BxoaHble 3HaHUA B obnactu MHd)OpMaTVIKVI, MmaTemaTn4eCKoro aHasimsa, Teopmn BEPOATHOCTMHU,

MaTeMaTUYECKOM CTaTUCTUKU, TEXHONOTUM 06paboTKM MHPopmMaLnm, 06paboTKU M306parkeHn.

11. NMnaHMpyeMble pesy/ibTaTbl 06YyYEHUA NO AUCLUMUNAMHE/MOAY IO (3HAHUA, YMEHUA, HaBbIKK),
COOTHECEHHbIe C NJIaHUPYEMbIMMK pe3yJibTaTaMU 0CBOEHMS o6pa3oBaTes/ibHOM NPOrpaMMmbl
(KoMneTeHUUAMHU BbINMYCKHMKOB) U MHAUKATOPaMM UX OOCTUNKEHUA:

Kop, 1 Ha3BaHMe KomneTeHunmn

MKB-8 CnocobeH
pa3pabaTbiBaTbh HOBbIE
TEXHONOMUN NPOEKTUPOBaHUA
MHDOPMALMOHHBIX CUCTEM,
NPOrHo3MpoBaThb pasBuTHe
MHPOPMALMOHHbBIX CUCTEM U

TeXHOI0TnIN

Kopa v Ha3BaHMe nHaMKaTopa
KomMmneTeHLuumn

MKB-8.1 3HaeT UHCTPYMEHTbI U
meTobl MoaennposaHmna busHec-
npoueccos, COBpPeMEeHHble
noaxoAbl N CTaHAAPTbI
aBTOMaTM3aLMKW OpraHmn3aLmm,
OTpac/ieBylo AOKYMEHTALMIO,
OCHOBbI PEUNH}KUHUPUHIA BU3Hec-
npoueccos opraHusaLunm

3HaHUA, YMEHUA, HaBblKK

3HaTb: OCHOBHbIE MOAEN U
aNIrOPUTMbl MaLLIUHHOTO
o0byyeHus, cneundury mx
NCMo/b30BaHMA.

YMeTb: NnpumMeHATb Ha NpakTUKe
MeTOoZbl MaLLUHHOIO 0ByYeHns
ANA 33434 MOAEeNMPOBaHMUA,
aHanM3a AaHHbIX,
NPOrHO3NpPOBaHUA, B TOM Yncae
npuv moaenmupoBaHum 61sHec-
NpoLeccos.

Bnapgetb: npaktnyecknmu
HaBblKaMM NPUMEHEHUS MeTO4,0B
MaLIMHHOro obyyeHUA B 3aZa4ax
MOAEeNNPOBaHUA, aHaIn3a,
NPOrHO3MpPOBaHUA AaHHbIX U
busHec-npoLeccos.



Kop, 1 Ha3BaHMe KomneTeHunmn

MKB-10 CnocobeH onpeaenatb
BapuMaHTbl CTPYKTYP
nporpammHoro obecrnevyeHusn
MHPOPMALMOHHbIX CUCTEM
(nporpammHoro cpeacrtea),
Heobxoanmble
MHDOPMALMOHHbIE MOTOKN U
nccaenoBaTb BapUaHThI
CTPYKTYP C MCMOJ/Ib30BaHUEM
mozenein pas/IMYHoro ypoBHA

Kopg v Ha3BaHMe nHaMKaTopa
KOMMeTeHLnmn

MKB-10.1 YmeeT npoBOAUTb
aHaNM3 BHELWHEeCUCTEMHDbIX
TpeboBaHMIN, BOSMOXKHOCTEN UX
peanusauuu, onpeaenaet
KOHLLeNTyanbHbIA U
YHKUMOHaNbHbIN 06UK
cuctembl (MpPOrpammHoro
cpencTBa), BbiABAEHUE U aHANU3
M3BECTHbIX aHa/10roB

12. O6BbeM JUCUMIJIMHBI B 3a4E€THbIX eAMHMLax/vac:

4/144

dopMa NpoMeXKYTOYHOM aTTecTaumum:

3aueT

13. TpyAOeMKOCTb Mo BMaamM y4ebHoM paboThbl

Bupg, yyebHoM paboThbi

AyaunTopHbIe 3aHATUA
JleKuMOHHbIe 3aHATUA
MpaKkTnyeckmne 3aHATUA
NabopaTopHble 3aHATUA

CamocTosaTesibHas paboTa
KypcoBas paboTa

MpomexkyTo4Hana aTrectayma
Yacbl HA KOHTPOb

Bcero

3HaHKUA, YMEHUA, HaBblKK

3HaTb: cOBpeMeHHbIe MeToAbl U
cpencTtBa pa3paboTku
NPUIOXEHUM Ha A3bIKaXx
BbICOKOIO YPOBHA, U3BECTHbIE
6MBINOTEKN MALLUMHHOIO
obyyeHwus.

YMeTb: npoBoAUTL aHaNm3
MEeTOA0/I0TUYECKUX U
TeXHo/orMyecknx TpeboBaHui K
NpoeKTam, UCMONb3YHIOLLINUM
meToabl MallMHHOIo O6yLIEHVIﬂ,
OLEHMBaTb BO3MOXHOCTH
peanusauum n BbiABAATb
BO3MOMHbl€ PUCKMN,
dopmupoBaTb PYHKLMOHA/IbHbIN
061K NporpaMmHoOro
obecneyeHus.

Bnapgetb: npaktnyecknmm
HaBblKaMM aHanM3a TpeboBaHUM
C yyeTom cneunduKy NpoeKTos,
HaBblKaMn GOPMMPOBAHUA
dYyHKUMOHaNbHOIro 06/1MKa
paspabaTbiBaemoro
nporpammHoro obecneyeHus.

CemecTp 4 Bcero
48 48
24 24
0 0
24 24
96 96
0
0] 0
0

144 144



13.1. CogeprkaHmMe gUCLUNJIUHDI

n/n HanmeHoBaHue
pasgena
OAUNCUMNNANHDBI

1. Jlekymn

1.1 HeT

2.

NMpakTu4yeckne

3aHATHA

2.1 BeepeHue B

MallMHHOEe obyyeHune

2.2 0630p U3BECTHbIX
6nbnnoTeK u
dperimBopkoB anA
MaLIMHHOTO 0by4YeHun

CopepyaHue pasgena AUCUUNAUHbI

0630p NpeameTHOM obnacTy,
OCHOBHbIX MOHATUN MALUMHHOTO
obyyeHus, mogenen M anropuTMoB.
Mpumepbl peaemMblx NPUKAALHbIX
3a4ad (knaccmdukaumm, perpeccun,
NPOrHO3MpoOBaHuA).

MakeTbl 418 MAWKWHHOIO 0byYeHuUs B
Matlab.

dpelriMBOpPKU U BUBAMOTEKMU
MalMHHOro obyyeHus,
ncnonb3ytouwme Python.
dpelriMBOPKU U BUBAMOTEKMU
MaLlMHHOTO O0byYeHus,
ncrnonbsytoume C/C++/CH.
dpelriMBOpPKU U BUBAMOTEKMU
MaLlMHHOTO 0by4yeHus,
ncnonb3ytowme Java.

Bonpocbl B3aMmoaemncTems
6nb1MoTEK MaLLMHHOTO 0by4YyeHuUA ¢
pa3pabaTbiBaeMbIMM MPOrPaMMHbIMM
cpeactesamu. Mmnopt/akcnopT
oby4yeHHbIX mogenen.

Bonpocbl NpoOn3BOAUTE/IBHOCTU
obyyeHus, ucnonbsosaHus GPU u
SIMD pacwupeHuin CPU.

Peanuzauyuna
pasgena
AVNCLUUNANHBI C
MOMOLLbIO
OH/NIaMH-KypCa,
YMK

Co3aaH OHANaH
3NEKTPOHHbIN
KYypC, pasmeLleHbl
maTtepuanbl

K nabopaTopHbIM
M MPaKTUYECKMM
3aHATUAM.

Co3paaH oHNaH
3NEKTPOHHbIN
KYpPC, pasmeLLeHbl
maTtepuanbl

K nabopaTopHbIM
M MNpaKTU4YeCcKUmM
3aHATUAM.



n/n HanmeHoBaHue
pasaena
ANCUMNANHbI

2.3 Pa3paboTka
NPUIOXKEHNN ANA
Knaccudpurkaumm,
pacrnosHaBaHuA U
06pPaboTKM AaHHbIX C
MCNoNb30BaHNEM
HEMPOHHbIX CETEN,
pelatowmx
hepeBbes,
c/ly4amHoOro neca u
MeToZa OMOPHbIX
BEKTOpPOB

2.4 Pa3paboTka
NPUAOXKEHUM ana
peweHuna 3aaa4
06pPaboTKM AaHHbIX C
MUCMNOo/Ib30BaHNEM
MeTOoZO0B r/yboKoro
obyyeHUs

3.
JlabopaTopHble
pa6oThbl

CopepyaHue pasgena AUCUUNAUHbI

MpuHLMNbI PaboTbl peLuatoLmx
OEepeBbeB, Cy4alHOro sieca,
MeTOZ.a OMOPHbIX BEKTOPOB,
OAHOCAOMHbBIX U MHOTOCNIOMHbIX
HEeMPOHHbIX ceTEN NPAMOro
pacrnpocTpaHeHus.

0630p MexaHU3MOB peryaspusaumu,
KpUTEepUeB KayecTea
KnaccupumKaumm, CKOMb3ALLETO
KoHTpona, ROC, AUC, TouHOCTU U
NO/IHOTbI.

MporpammHas peanmsaums
MHOTFOC/IOMHbIX HEMPOHHbIX CETEN,

anropmutmos obyyvyeHmna RProp, QProp,

NeseHbepra-MapkBapAaTa.
KomnbtoTepHoe 3peHne. AAroputmel

06paboTkM LNPPOBbIX N30OPAKEHUN

B 3a4,a4ax Pacno3HaBaHUsA U
KnaccuduKkauum mynbtmmeamna

nHpopmaumm. 0630p BO3IMOXKHOCTEN

6ubnnotekn OpencCV.

Co3pgaHne aBTOMAaTU3NPOBAHHbIX
aNropnTMoB 06paboTKM AaHHbIX (Ha
OCHOBE MEeTo40B MallMHHOIO
obyyeHus) ona peleHun
NPUKNAAHbIX 3343au.

0630p TeEXHOOTUU TNYHBOKOro
obyyeHus, CBEPTOUHbIX U
PEeKYPPEHTHbIX HEMPOHHbIX CETEN.
Mpobnema pasmeTKM NCXOAHbIX
OaHHbIX. AyrMeHTauuaA AaHHbIX.
Co3gaHre aBTOMaTU3UPOBAHHbIX
ANropuUTMoB 06paboTKM AaHHbIX (Ha
ocHoBe rMyBOoKNX HEMPOHHbIX ceTelt)
ONA peleHns NPUKNaaHbIX 3a4au4.

Peanusauyuna
paspena
OVNCLUUNANHBI C
MOMOLLbIO
OH/NIaMH-KypCa,
9YMK

Co3paaH oHNaH
3/1EKTPOHHbIN
KYpC, pasmelLLeHbl
maTtepuanbl

K nabopaTopHbIM
M MPaKTUYECKMM
3aHATUAM.

Co3paaH oHNaH
3NEeKTPOHHbIN
KypcC, pasmelleHbl
maTepuansl

K nabopaTopHbIM
M MNPaKTUYECKUM
3aHATUAM.



n/n HanmeHoBaHue
pasaena
ANCUMNANHbI

3.1 N3yyeHune
BO3MOHOCTEM
M3BECTHbIX
enbnnoTeK u

dpenmBopkoB AnA
MalUHHOro obyyeHus

3.2 HelpoHHble ceTn

3.2 Fnybokoe obyyeHue

(Deep learning)

CopepyaHue pasgena AUCUUNAUHbI

1. U3yyeHune nakeToB AnA
MalMHHOro obydyeHunsa B Matlab,
dperimBopKoB 1 6UbANOTEK
MaLlKMHHOro obyveHus,
ucnonb3yowmx Python, C/C++/C#,
Java. M3yyeHune Bonpocos
NOAKNOYEHUNA N MCNOIb30BAHUA
6ubnoTEK MalLMHHOTO 0byYeHUA B
Mo/Ib30BATE/IbCKUX MPOEKTaX.

2. N3yyeHune npuHumnos paboTbl
WUCKYCCTBEHHbIX HEMPOHHbIX CETEMN.
Peanusauunsa HeMpPoOHHOM ceTun
NPAMOro pacnpocTpaHeHus n ee
MCNONb30BaHMe ANA pelleHuA 3a4a4
Knaccudurkaumn.

3. Ucnonb3oBaHMe PasINYHbIX
6nbAMOTEK MALLUMHHOTO ObYyYeHMUs n
KOMMNbIOTEPHOTO 3pEeHUA A5
peleHuna 3aga4ym o6paboTku u
pacno3HaBaHWA MybTUMeAMa
nHpopmaumm. M3yyeHre Bonpocos
BblAe/1eHUA, aHan3a u otbopa
NMPU3HAKOBbIX ONUcaTesien.

4. MNpaKTnyeckoe nsyyeHume
TEXHONOTMU FNYBOKOro obyyeHus,
NCMNONb30BaHME CBEPTOYHbIX
HEeMPOHHbIX ceTen U3 BUBANOTEKM
TensorFlow (Keras) ana 3agaumn
aHann3a 0H6bEKTOB HA
n3obparkeHumsax.

13.2. TeMmbl (pa3aesibl) AUCUMMIMHDBI U BUAbI 3aHATHUH

No HammeHoBaHue

n/n  Tembl (pa3gena) 3aHATUA

1 BeepoeHue B 5
MaLLUUHHOe
obyyeHue

JIeKyMoHHbIe
3aHATMA

3aHATUA

0] 8

paboTa

Peanusauyuna
paspena
OVNCLUUNANHBI C
MOMOLLbIO
OH/NIaMH-KypCa,
YMK

Co3paaH oHNaH
3/1EKTPOHHbIN
KYpC, pasmelLLeHbl
maTtepuanbl

K nabopaTopHbIM
M MPaKTUYECKMM
3aHATUAM.

Co3aaH OHANaH
3NEKTPOHHbIN
KYypC, pasmeLleHbl
maTtepuanbl

K nabopaTopHbIM
M MPaKTUYECKMM
3aHATUAM.

Co3aaH OHNaH
3NEKTPOHHbIN
KYpC, pa3meLLeHbl
maTepuasnbl

K NabopaTopHbIM
M NpPaKTU4YECKUM
3aHATUAM.

MpaKkTnyeckme  JlabopatopHble CamocToATesibHasA Bcero

13



n/n

HamnmeHoBaHue JIeKyMoHHbIe

Tembl (pasaena) 3aHATUA

0630p 4
MU3BECTHbIX
6ubnnoTeKk u
dpermBOpKOB

AN MalWMWHHOTO
obyyeHus

PaspaboTka 8
NPUIOXKEHUN
ans
Knaccndukauymm,
pacno3HaBaHusA
M 0bpaboTKn
OaHHbIX C
MCNO/Ib30BaHMEM
HEeMPOHHbIX
ceten,
pelatowmx
AepeBbes.,
c/ly4amHoro
neca v metoaa
OMNOpPHbIX
BEKTOPOB

PaspaboTka 7
NPUNOXKEHUM

ANs peweHun

3aja4

06paboTKKu
O@HHbIX C
MCNOJIb30BaHMEM
MeToA0B

rnybokoro

obyyeHus

24

MpaKTnyeckme
3aHATMA

NabopaTopHble
3aHATMA

4

12

24

CamocTtosaTenbHas  Bcero
paboTa

28 36
30 50
30 45
96 144

14. MeTognyecKne yKkasaHua anAa o6y-|a|oumxcn no oCBOE€HUI0O ANCLUUMNJINHDI

1) an N3y4yeHUn ANCUUNINHBbI PEKOMEHAOYETCA MCMNOJ1b30BaTb cneayrowme cpeacrteas:

peKoOMeHAYEeMY0 OCHOBHYIO U AOMO/NHUTENbHYO NUTEepaTypy;

meTogunvyecKkmne ykasaHma mn I'IOCO6VIF|;

KOHTPOJIbHblE€ 3a4aHNA ONA 3aKpenaeHna TeopeTudecKkoro matepuana;

3/1EKTPOHHbIE BEPCUN y‘-le6HI/IKOB n metToanyeckux yKa3aHI/Il7I ANnA BbiNONTHEHUA na60paTopHo -

npakTUYeCcKUx paboT (NpmM HeEOBXOAMMOCTM MaTepmasbl PACcCbINIAKOTCA MO 3/IEKTPOHHOM MouyTe).

2) Ona MaKCcMMasibHOTO YCBOEHUA AUCLUMNAMHbI PEKOMEHAYeTCcs npoBeaeHue NMCbMEHHOro onpoca



(TectTvpoBaHue, pelweHue 3a4ady) CTyAeHTOB MO mMaTepuanam NeKuuMin M npakTMyeckux pabort. MNopbopka
BOMPOCOB A1A TeCTUpPOBaHUA OCYLLEeCTBAAETCA Ha OCHOBE M3YYEeHHOro TeopeTUYecKoro maTepuana.
TaKkoi noaxod MO3BOAAET MOBbLICUTb MOTMBALMIO CTYAEHTOB MPU KOHCMEKTUPOBAHUU NIEKLUMOHHOTO
maTepuana.

3) MNpu npoBeaeHUN NpaKTUUECKUX paboT obecneurBaeTca MaKCMMaibHAA CTeNeHb COOTBETCTBUA C
MaTePUANOM NIEKLMOHHbBIX 3aHATUIN W OCYLLLECTBAAETCA SKCNEPUMEHTAIbHAs MPOBEPKA METOA0B,
ANTOPUTMOB U TEXHONOIMN 06PaBbOTKM MHPOPMALIUK, U3NaraemMblX B pamMKax NeKLUni.

4) Mpun NCNOb30BaHUM AUCTAHUNOHHbIX 06pa30BaTeIbHbIX TEXHONOMMIA U 3NEKTPOHHOTO 06y4YeHus
BbINOJ/IHATL BCE YKa3aHMA NpenogasaTtesieli, BOBpema NoAKAUYaTbca K online 3aHATUAM, OTBETCTBEHHO
noaxoAuTb K 3aflaHUAM A/19 CAMOCTOATEIbHOW PaboThl.

15. NepeyeHb OCHOBHOM U [OMOJHUTE/IbHOM IMTEepaTypbl, PECYPCOB MHTEPHET, HEOGXO4MMbIX
O1A 0OCBOEHMUA AUCLMMINHDI

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

mooesuposarHue 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 TeXHOMOTMM 06paboTKkn MHPopMaLUn" [DNEKTPOHHbIN
pecypc] : yuebHO-MmeToAMYECKOoe Nnocobue ansa By30B : [A1A MarucTpoB paK. KOMMNbIOTEP. HayK
AHes. dopmbl 0bydyeHua; ana HanpasneHna 09.04.02 - MHpopm. cuctembl 1 TexHonoruu. /
BopoHeK. roc. yH-T ; cocT.: A.A. CupoTa, E.FO. MutpodaHoBa , M.A. [Jpto4eHKO .— DNEKTPOH.
TEKCTOBble AaH. — BopoHexk : M3gaTenbcko-noanrpadmnyeckuin LeHTp BopoHexKcKoro
rocygapcTBeHHOro yHmsepcuteTta, 2013

6) pononHUTEeNbHaA nTepaTypa:

No MNcToYHUK
n/n
1 OcoBscKkuin C. HelipoHHble ceTn ana o6pabotkmn nHbopmaumm / C. Ocosckuin. - M. : FopAayas

JInHuna - Tenekom, 2017. - 448.
2 AHanns gaHHbIX U npoueccos / A. bapceraH [u ap.]. - CN6. : BXB-MUTEP, 2009. - 512 c.

3 AnrasmnHos, OayapT KOHCTaHTUHOBUY. AHA/IM3 M KOMMNbIOTEPHOE MOLEIMPOBAHME
MHPOPMaALMOHHbIX MPOLECCOB U cUcTeM : [yuebHoe nocobue ana cTya. By30oB, obyy. no
cneumanbHocTn 080801 "MpuKknaa. MHPopMaTUKA" U AP. MeXAUCLUNANHAP. CNEeUManbHOCTAM]
/ 2.K. AnrasuHos, A.A. Cuporta ; nog obu,. pea. A.A. Cupotbl .— M. : Ananor-MNDU, 2009 .—
416 c. : un .— bmubaunorp. B KoHue pa3a. — ISBN 978-5-86404-233-5

4 Ocunra . Tny6okoe obyyeHune. FroTosble petwieHua / [. OcuHra. - M. : lnaneKktmka, 2019. - 288
C.
5 9n60H K. MawmnHHoe obydyeHune ¢ ncnonbsosaHnem Python. C6opHUK peuentos / K. 160H. -

BXB-MNeTtepbypr, 2019. - 384.



B) MHGOPMALMOHHbIE 3/1eKTPOHHO-06pasoBaTe /ibHble Ppecypcbl:

Ne n/m  WCTOYHUK

1 DNIeKTPOHHbIN KaTaaor HayuyHo 6ubanoTekn BopoHeKCcKoro rocygapcTBeHHOro
yHusepcuteTa. — (http // www.lib.vsu.ru/).

2 O6pa3oBaTe/ibHbI NopTan «INEeKTPOHHbIN YyHMUBepcuTeT BIY».— (https://edu.vsu.ru/)

3 9BC /laHb — JInueH3noHHbIN gorosop Ne3010-14/37-23 o1 07.03.2023 (cpok npeaocTasieHums
c12.03.2023 no 11.03.2024)

4 3BC «YHuBepcuteTckasa bubnmorteka online» — KoHTpakT N23010-06/23-22 ot 30.12.2022
(cpok npepocTaBnerHma ¢ 12.01.2023 no 11.01.2024)

5 9BC «KoHcynbTaHT cTyaeHTa» — JInueH3noHHbIM gorosop N2e3010-06/22-22 ot 30.12.2022 (c
AOoNoNHUTEeNbHbIM cornawweHmne Nel ot 09.01.2023) (cpok npegoctasneHus ¢ 12.01.2023 no
11.01.2024)

16. NepeyeHb y4ye6HO-MeTOAMYECKOro o6ecnevyeHus 419 CAMOCTOATE/IbHOM paboTbl

Ne MNCcTOUHUK
n/n
1 MpaKTUKym no Kypcy " HelipoceTeBble TeEXHONOTMM 06PaboTKM MHPOopMaLUKN" [DNEKTPOHHbIN

pecypc] : yuebHO-meTOoANYECKOE NocobMe AnA BYy30B : [A1A MmarncTpos GaK. KOMNbOTEP. HayK
AHes. dopmbl 0bydyeHua; ana HanpasneHua 09.04.02 - MHpopm. cuctembl 1 TexHonoruu. /
BopoHeK. roc. yH-T ; cocT.: A.A. CupoTa, E.F0. MutpodaHosa , M.A. [lptOHEHKO .— INEKTPOH.
TeKCToBble AaH. — BopoHexk : U3paTenbcko-nonurpadmnyeckuin LeHTp BopoHexckoro
rocygapcrBeHHOro yHmsepcuteTta, 2013

17. O6pasoBaTte/ibHble TEXHOJIOMMU, UCMOJIb3yeMble MpU peasn3aunm y4e6HOM AUCLMIJIUHDI,
BKJ/Il0YasA UCTaHUMOHHbIe obpa3oBaTtesibHble TexHonormu (40T), asieKTpoHHoe oby4yeHue (30),
CMellaHHoe oGyyeHue):

Ons peanmsaumm yuebHoro npouecca ncnonbsytorca: OC Windows v.7, 8, 10, Python ver 3.8, bubnnoTteka
OpenCV.

I'Ipm nposeaeHuUn 3aHﬂTVIl7I B ANCTAaHUMOHHOM peXxXnme 06yquvm NCMONb3YHKTCA TEXHNYECKNE n
nHpopmaLMoHHble pecypcbl ObpasoBaTesibHOro nopTasna "DNEKTPOHHbIN yHUBepcuTeT BIY
(https:\\edu.vsu.ru), 6asupytoLieroca Ha cMcteme AUCTaHUMOHHOro obydeHna Moodle, passepHyToit B
yHUBepcUTeTe.

18. MaTepMaano-TeXHquCKoe obecnevyeHue AUCUHUNIINHDI.
1) 394018, r. BopoHek, nnouwagb YHUBepcuteTckasn, a. 1, kopnyc 1a, aya. 479

YyebHas ayamTopus: cneumanmsmpoBaHHana mebenb, KomnbloTep npenogasatens i5-8400-2,81Tw,
MoHUTOP ¢ XK 19”7, MynbTUMegunIiHbINA NPOEKTOpP, SKpaH

NO: OC Windows v.7, 8, 10, Habop ytunut (apxueatopsbl, pann-meHegxepbl), LibreOffice v.5-7, Foxit PDF

Reader.

2) 394018, r. BopoHe:k, nnowagb YHUBepcuTeTckas, 4. 1, kopnyc la, ayautopua 292


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

YyebHasa ayguTtopumsa: cneunanmsmpoBaHHana mebenb, KomnbloTep npenoaasatena Pentium-G3420-3,21Tu,
MoHUTOp ¢ KK 17", MynbTUMeanMHbIN NPOeKTop, 3KpaH. Cnuctema ana suaeokoHdpepeHumi Logitech
ConferenceCam Group v HoyToyk 15.6” FHD Lenovo V155-15API

MO: OC Windows v.7, 8, 10, Python ver 3.8, bubnunoteka OpenCV, Habop ytnunut (apxmsaTtopsbl, dbann-
meHeaxepbl), LibreOffice v.5-7, Foxit PDF Reader.

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

YyebHas ayamTopus: cneumanmsmpoBaHHaa mebenb, KomnbloTep npenogasatens i3-3240-3,4Twy,
moHuTop ¢ KK 17”7, MynbTUMeANNHbIN NPOEKTOP, IKpaH

MO: OC Windows v.7, 8, 10, Python ver 3.8, Bubnunoteka OpenCV, Habop ytuaut (apxmsaTopbl, paiin-
meHeaxepbl), LibreOffice v.5-7, Foxit PDF Reader.

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

YyebHas ayautopus: cneumanmsmpoBaHHaa mebenb, NnepcoHasibHble KOMMblOTepbl Ha 6ase i7-7800x-41Tw,
MmoHUTOpbI KK 27”7 (12 WT.), MyNbTMMeAUHbIA NPOEKTOP, SKPaH.

NabopaTopHoe 060pya0BaHME NCKYCCTBEHHOIO MHTE/I/IEKTA: paboune mecTa — NepcoHasibHble
KomnbloTepbl Ha 6a3e i7-7800x-41Tu, moHuTopbl KK 27" (12 wT.); mogynm AO HIL, «3/1BUC»:
npoueccopHbin CantoT-3/124MM2 (9 wT.), oTnagouHbii Cantot-3/1240M1 (9 wT.), amynatop MC-USB-JTAG
(9 wT.).

NabopaTopHoe 060pyA0BaAHMNE INEKTPOHUKU, INEKTPOTEXHUKU M CXEMOTEXHUKU: paboume mecta—
nepcoHanbHble KOMNblOTepPbl Ha 6ase i7-7800x-4Tu, moHUTOpbI KK 27" (12 wrT.); cTeHa ans
NMPAKTUYECKUX 3aHATUM No anekTpmudeckum uenam (KL-100); cteHa Ana n3yvyeHUsa aHaoroBbIX
anekTpuyeckux cxem (KL-200); cteHa, ana nsydeHus umdposbix cxem (KL-300).

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

19. OueHo4Hble cpeACcTBa 418 NPOBeAEHMA TEKYLLEN U MPOMEXKYTOYHOM aTTecTaumum

MNMopsaoK OLEHKU OCBOEHUA 0ByYatoLmMmmnca yuebHOro matepmuana onpeaenaercs coaepsKkaHmem
cnenyowmx pasaenos AUCUMUNANHDI:

Ne Pasgenbl gucumnnamHbl (Mmogynm) Koa Kopg, OueHo4Hble
n/n KOMMeTeHLUN MHAMKaTOpa cpeacTsa ons
Tekyuemn
aTTecraumm
1 Paspenbi 1-4 MKB-8 MKB-8.1 YCTHbIN onpoc.
BBegeHue B malwMHHOe obyyeHue. O630p JlabopaTopHble
M3BECTHbIX BUBAMOTEK U GPEMMBOPKOB paboTbl 1-4

ONA MalWMHHOTo obyyeHums. PazpaboTka
NPUAOXKEHUM ANA Knaccudumrkaumm,
pacno3HaBaHWA M 06paboTKM AaHHbIX C
NCMONb30BaHMEM HEMPOHHbIX CETEN,
pellaoLmx epeBbes, Cy4anmHOro neca u
MEeTOo/ A ONOPHbIX BEKTOPOB. Pa3zpaboTka
NPUAOXKEHUN ANA peLleHns 3a4au
06pPabOoOTKU AAHHbIX C UCNOJIb30BAHNEM
meTon0B rnybokoro obyvyeHus.



n/n

MpomexKyToUyHana aTTectaumn

Pasgenbl gucumnauvubl (Mogynm) Kog,
KOMMeTeHunmn
Paspgenol 1-4 MKB-10

BeeseHue B MalwinMHHOe 0by4yeHue. O630p

M3BECTHbIX 6UBAMOTEK N GPEMMBOPKOB

ANA MalnHHoro obyyeHuns. PaspaboTKa

NPUAOXKEHUM ANA KnaccudumKkaumm,

pacnosHaBaHMA U 06pPaboTKM AaHHbIX C

MCcnosib3oBaHMeEM HEVIpOHHbIX CeTeVI,

pelaoLWmx aepesbes, Cy4almHOro neca u

MEeTOo/ A OMNMOpPHbIX BEKTOPOB. Pa3paboTKa

NPUAOXEHUI ANA pelleHns 3aaad

O6pa6OTKM AaHHbIX C UCMNOJIb30OBaHNEM

meToa0B rnybokoro obyvyeHums.

dopma KOHTpoAA - 3aueT

OueHoYHble CpeacTBa A1 MPOMEXKYTOUYHOM aTTecTaumnm

MepeyeHb BONPOCOB, NpaKTUYeCcKoe 3aJaHune

Kop, OueHo4Hble

MHAUKaTopa cpeactsa ans
TekyLemn
aTTecraumm

MKB-10.1 YCTHbIN onpoc.
NNabopaTopHble
paboTbl 1-4

20 TuvnoBble OUEeHOYHbIe cpeacTtBa U MeTogndeckne Mmatepuarsibl, onpegenawoume npouenypbl
oueHnBaHHA

20.1 TeKywwmi KOHTPO/Ib YyCreBaeMoCTH

TeKYLl_LMl;’I KOHTPOJ/1IbyCneBaemMoCT no AncCumnanHe ocyuecrtBanAaeTcA CNoMoLbio cnegyrouwmnx oueHOYHbIX

cpencTB:

YcmHbIl onpoc Ha NPaKMu4YeCcKuX 3aHAmMuUAX

KonmposbHas paboma no meopemudyeckoli 4acmu Kypca

JlabopamopHbie pabomei

MpuMepHbIM NepeyeHb NPpUMEHAEMbIX OL,eHOYHbIX CPeACTB

HanmeHoBaHHe
Ne lMpeacTaBneHUE OLLEHOYHOro
oueHO4YHoro KpMTePMM OLUEeHKM
n/n cpepcrtBa B hoHae
cpeacTtBa
o MpaBuabHbIM OTBET — 3a4TEHO,
YCTHbIW onNpocC Ha .
Bonpocbl no Temam/pasgenam HenpaBWAbHbIN NN
1 NMpPaKkTUYeCcKnx .
OANCUUNAUHbI NPUHLMUNNANIBHO HETOYHbIM OTBET -
3aHATUAX
He 3a4TeHo
KoHTponbHas paboTa
5 1o pasnenam TeopeTuyeckme BONPOChI Mo LLIkana oueHMBaHUA COOTBETCTBYET
pasa Temam/pasgenam gUCLUNANHbI Tabauue, NnpuBeeHHOMN HUXKe
ONCUUMNIUHbI




Mpw ycnewHom BbINOAHEHUN paboT
B TeueHne cemecTpa duKcmpyeTca
BO3MOXHOCTb OL€HMUBAHUA TO/IbKO
TEOpPEeTMYECKOM YacTu AUCLUNANHDI
B XO4€ MPOMENKYTOYHOM
aTTrectaumm (ak3ameHa), B
NPOTUBHOM C/ly4ae NpoBepKa
3a4aHuA No N1abopaTopHbIM
paboTam BbIHOCUTCA Ha 3K3aMeH.

CopnepuT 4 nabopaTopHbIX 3a4aHuUA,
npeaycmaTpmBatowmx paspaboTky n
TecTMpoBaHue (Ha MOAENbHbIX U
peanbHbIX AaHHbIX) MPUIOXKEHUN Ha
A3blkax C++ 1 Python ¢
MCNo/Ib30BaHNEM U3BECTHbIX
dpenmBopKoB N 6GUBANOTEKN
MalWHHOro obyyeHuns

3 |/1abopaTopHana paboTa

MpuMep 3apaHusa oNA BbINOJIHEHUA 1a6oOpaTOPHOM paboThbl
Jla6opaTopHas pa6oTta Ne 1
«UN3yyeHne ppeMMBOPKOB U GMESIMOTEK A1 MALUMHHOIO 06yYeHUs»

LUenb pa6oTbl

M3yuynTb NpUHLUUMBbI pa60TbI M NCMNOZIb30BaAHUA B NMNOJZIb30BATE/IbCKUX MPUNOIKEHUAX N3BECTHbLIX 6ubnnortek
Ana MmallMHHOro O6y'~IEHVIFI.

dopMa KOHTpoa

Onpoc B ycTHOM dopme Mo UCXOAHOMY KoAy M pe3ysbTaTam paboTbl peannsoBaHHOM NporpaMmmei.
Konn4yectBo oTBeAEHHDbIX ayAMTOPHbIX YacoB - 4

Copep:kaHue paboThbl

MonyunTtb y npenoaasaTtenss BApMaHT 3a4aHKUsA, HanMcaTb KoA, PeannusyouLmMi COOTBETCTBYOLLMNIA

anropmntm ob6paboTkmn nHdopmauymmn. NposBecTm TeCTUpoBaHMeE peasin30BaHHOro aaropuUTma.
MpoaHannsnpoBaTb NOJydeHHble pe3yabTaTbl U chOPMYANPOBATbL BbIBOAbLI MO NpoaenaHHOW paboTe.

MprMep BapraHTa 3ajaHuA:

C ucnonb3oBaHmem 6MbanoTekr FANN HanmcaTb NpUAOKEHMEe ANA Ppacno3HaBaHUSA PYKOMUCHbIX BYKB U
uMdp. Mcnonb3oBaTb HEMPOHHYIO CETb K/acCa MHOTOC/IOMHbIN NEePLLENTPOH.

MpuMepbl KOHTPOJIbHbIX BOMPOCOB:

1. Ha 4yTO B/IMSIET KONIMYECTBO U Pa3Mep CKPbITbIX C/I0EB CETU?

2. Kakne akTnBauMoHHbIe GYHKLUM MOXKHO NPUMEHATb NPM 06y4eHUM ceTM MeTog0mM obpaTHOro
pacnpocTpaHeHns OWnBKN.

MpuBegEHHbIE HUXKe 33a4aHNA PeKOMeHAYyeTCA UCNONb30BaTb NPU NPOBEAEHUU AUNAarHOCTUYECKUX
paboT AnA oueHKM OCTaTOUHbIX 3HAHWUW NO AUCUUN/IUHE.

3afaHvsa 3aKpLITOro TMNa

1. Llenb KnacTepunsaumm 3aKA04aETCA B

a) COKpaLeHNN 0bbeMa XpPaHUMbIX AaHHbIX;

6) rpynnnpoBaHn MHOXeCTBa 06bEKTOB Ha HenepeceKawwmneca NoAMHOKECTBa TaKUM 06pasoM, 4yTObbI Kaxgoe
NOAMHOXECTBO COCTOANI0O U3 O6'bEKTOB, 6/1M3KNX MO KaKOMy-}'IM6O Kputeputo, a 06BbEKThI Pa3HbIX MHOXecCTB

CywiectBeHHO OT/IN4aINUCD;
B) pacnpeageneHnn o6yqa+ou.|,ero MHOXXeCTBa Ha HECKOJ/IbKO npeaonpeaeneHHbIX Knaccos

2. MHOroc/n0MHOM HEMPOHHOW CETbIO Ha3bIBatOT
a) ceTb, UMetoLLyto bonee oAHOro CNos;

6) ceTb, MMetoLLyto 6oNee ABYX CNOEB;

B) CETb, MMetoLLYto Hoslee ABYX CKPbITbIX CIOEB

3. K nepeobyyeHuto CKNOHHbI CETU C
a) 60/1bLINM YMC/IOM C/I0EB;

6) 601bLIMM YNCIOM BECOB;

B) Ma/ibiM YNC/IOM C/I0€B;



r) ManbiMm YMC/IOM BECOB

4. CTOXaCTUYECKMM METOLOM 0byYeHMs Ha3blBaeTCs

a) MeToZ, MCNO/Ib3YHOLWMIA NOCNef0BaTE/IbHYI0 KOPPEKLMIO BECOB, 3aBUCALLYIO OT 0O6bEKTUBHbBIX 3HAYEHWUI CeTH;
6) HeAeTEPMMHUPOBAHHbLIN MeToa 0By4YEeHUS C yunTenem;

B) MeToZ, BbINONHAIOLWMI NCEBAOCAYYANHbIE U3SMEHEHUS BECOBbIX 3HAYEHUM

5. Llenesoi ¢pyHKLMEN HEMPOHHOM CETM Ha3blBaeTCs

a) pPasHOCTb MeXAY KenaembiM U GpaKTUUECKUM BbIXOLOM CETH;
6) aKTMBaAUMOHHAA GYHKUUS;

B) GYHKLMA, KOTOPYIO annpPOKCUMMUPYET CETb

6. Ctpaterna wusbexkaHuMA NOKaAbHbIX MWHUMYMOB MPWU COXPaHEHUM CTabuabHOCTM B npouecce obyyeHuA
3aKNKoYaeTca B

a) MasbIX HaYasIbHbIX LWArax MU3MeHeHUn BECOBbIX 3HAYEHUI U MOCTENEHHOM YBE/IMYEHUM STUX LIATOB;

6) 601bLLIMX HaYa/IbHbIX LWAarax U3MeHeHMA BECOBbIX 3HAaYEHUIM 1 MOCTENEHHOM YMEHbLUEHUN STUX LLAroB;

B) MaJibIX MOCTOAHHbIX U3MEHEHUAX BECOBbIX 3HAYEH U

7. KaKne 13 nepeyncieHHbIX Mofenein OTHOCATCA K IMHENHbIM (BO3MOMKEH MHOMECTBEHHbIN BbIbop)
a) nornctuyeckas perpeccus;

6) NnHelHan perpeccus;

B) MPOCTON INHENHBIV KnaccudukaTtop;

3aaaHunsa OTKPbLITOro Tuna

1. OgMH M3 MeToAoB perynspusaumm HEWPOHHbIX ceTei, npeaHasHayYeHHbId ANA YMEHbLUeHUA BEepPOATHOCTU
nepeobyyeHna Moaenn 3a cYeT UCKAYEHUA U3 PAaCCMOTPEHMUS 3aZlaHHOrO MPOLEHTA C/yYalHbIX HEMPOHOB Ha
pa3HbIX UTepaLmMaAx BO Bpemsa obyuyeHus ceTu.

2. CNoM NCKYCCTBEHHOW HEMPOHHOM CeTU, Ha KOTOPOM peanmn3yeTca HesIMHENHOe YNNOTHEHWE KapTbl MPU3HAKOB.
Mo3BONAET YMEHbLUMTb NPOCTPAHCTBO NMPU3HAKOB, COXPaHAA Hanbosiee BaxkHy0 MHGOPMaLMIO.

3agaHus ¢ pa3BEpPHYTbIM OTBETOM
1. ONUWKTE apPXUTEKTYPY M MPUHUMNBLI PaboTbl CBEPTOYHLIX HEMPOHHbIX ceTeld. MNpuBeauTe Npumepbl
3a4a4, KoTopble 3¢¢EKTMBHO pewarTCca CBEPTOYHbIMU CETAMMN.

KpuTtepun oueHMBaHUA LLIKana oueHoK
Obyyatowminca NpuBOAUT pasBepPHYTOE U KOpPPEKTHOe onucaHue | 3 6anna
apXUTEKTYPbl M NPUHUMMNOB pPaboTbl CBEPTOYHbLIX HEWPOHHbIX
ceTeit. MMpUBOAMT NPMMEPLI 33434, PELUAaEMbIX TAKUMU CETAMM.
Obyyalowminca NpuBoaUT AOCTAaTOYHO pPa3BepHyToe onucaHue | 2 6anna
apXUTEKTYPbl M NPUHUMMNOB pPaboTbl CBEPTOYHbLIX HEWPOHHbIX
ceTeit. MpMBOANT NPUMEPDI 33434, pellaemMblX TaKUMK ceTaMU. B
OMNMCaHUM AONYCKAOTCA He3HAYMUTE IbHbIE HETOUYHOCTM.
MpeactaBneHo YacTMYHOE WAM  HeAoCTaToyHO passepHyToe | 1 6ann
ONMuCaHWe apXWUTEKTYpPbl M MNPUHUMNOB pPaboTbl CBEPTOYHbIX
HEWPOHHbIX ceTeil, B KOTOPOM MOTYT COAEepKaTbCA OTAEeNbHble
HeToYyHoCTM. OTCYTCTBYIOT MPUMMeEPbl 334a4, pelaembiX TakUumu
ceTAmM.

MpeactaBneHo HeMosHoe WAM cogepkawee rpybblie ownbku | 0 6annos
OMUCaHME apPXUTEKTYpPbl M TMPUHLMNOB pPaboTbl CBEPTOYHbIX
HEMpPOHHbIX ceTell. OTCYTCTBYIOT NpPUMeEpbl 33Jay, pellaembix
TaKUMW CETAMM.

2. ONUWWTEe apXMTEKTYPY M NPUHLMMbLI PaboTbl PEKYPPEHTHBLIX HEMPOHHbIX ceTeld. MpuBeanTe Npumepsl
3aZ,ay4, KoTopble 3IPPEKTUBHO PELLAITCA PEKYPPEHTHLIMU CETAMM.

KpuTtepun oueHMBaHMA LLIKana oueHoK
Obyyalowminca NpuBoOAUT pasBepHYTOe M KOPPEKTHOe onucaHue | 3 6anna




apPXUTEKTYPbl U NPUHUMNOB PaboTbl PEKYPPEHTHbLIX HENPOHHbIX
ceTeit. MMpUBOAMT NpMMeEpbI 33434, PeLlaembiX TaKUMU CETAMM.
Obyyalowminca npuBoaUT AOCTAaTOYHO pa3BepHyToe onucaHue | 2 6anna
apPXUTEKTYPbl U NPUHLMNOB PaboTbl PEKYPPEHTHbLIX HENPOHHbIX
ceTeit. MpMBOANT NPUMEPDI 33434, PeLlaemMblX TaKUMK ceTaMU. B
OMNUCaHWM A,ONYCKAOTCA He3HAUYMUTE IbHbIE HETOYHOCTMU.
MpeactaBneHo YacTMYHOE WAM  HeZoCTAaTouYHO passepHyToe | 1 6ann
OMNUCaHWe apPXMTEKTYpbl U MPUHLMMNOB PaboTbl PEKYPPEHTHbLIX
HEMPOHHBIX CeTell, B KOTOPOM MOTYT COZEpPKaTbCA OTAe/NbHble
HeTo4yHoCTM. OTCYTCTBYIOT MPUMEPbI 33434, PelwaembiX TaKUMU
ceTAmM.

MpeactaBneHo HenosHoe WAM cogepkawee rpybble ownbkn | 0 6annos
OMNUCaHMe apPXMTEKTYpbl U MPUHLMUMNOB PaboTbl PEKYPPEHTHbIX
HEMpPOHHbIX ceTell. OTCyTCTBYIOT NpPUMepbl 3aJay, pelaembix
TaKUMU CETAMM.

20.2 NpomekyToUyHasa aTtTectaumsa

MpomeskyTo4vHasa aTTecTauma MOKET BK/I0UYaThb B ceba NpoBepKy TEOPEeTUYECKUX BOMPOCOB, a TaK»Ke, Npwu
HeobxoAMMOCTU (B C/ly4ae HEBbINOJIHEHUSA B TeUeHWe ceMecTpa), NPOBEPKY BbIMO/HEHUA YCTAHOBAEHHOrO
nepe4yHa NabopaTopHbIX 3a4aHUN, MO3BOASAIOLWNX OLEHUTb YPOBEHb MNOIYYEHHbIX 3HAaHUN U/Unun
npakTuyeckoe (ne) sagaHue(a), nossosatowee (Me) oueHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHUI U
HaBbIKOB.

[NnA OueHKU TeopeTUYEeCKUX 3HAHU NCMO/b3yeTCs NepeyeHb KOHTPOIbHO-U3MEPUTETbHbIX MaTePUANOB.
Karkabli KOHTPOJIbHO-U3MEPUTE/IbHbIN MaTepuan AN NPOBEAEHNA MPOMENKYTOUYHOM aTTecTauum
BK/ItOYAET ABa 334aHMA - BONPOCOB AJ/1 KOHTPOJIA 3HAHUM, YMEHUN U BIa4EHUM B PaMKaX OLEHKU YPOBHSA
chopmmnpoBaHHOCTM KoMmneTeHUMN. MNpn OLLEHMBAHMU UCNOJIb3YETCA KOAMYECTBEHHAs WKana. Kputepuu
OouUEeHMBaHUA NpMBeAEHbl B TabauLe, NPUBEAEHHOW HUMKe.

OnaoueHmnBaHUs pe3yibTaToB 06yveHUsA Ha 3a4eTe UCMO/Ib3YHOTCA Cleaylolive coaepaTesibHble
nokasaresin (popmyamnmpyeTcs C yY4eTOM KOHKPETHbIX TPeb0BaHUM ANCUMUNANHDBI):

1. 3HaHMe TeopeTUYECKUX OCHOB y4eBbHOro martepuana, OCHOBHbIX OnpeaeneHunn, NoHATUI
MUCMNO/Ib3YyEMOMN TEPMUHONOTUN;

2. YMeHMe CBA3bIBAaTb TEOPUIO C MPAKTUKOMN, yMEeHUE BbIABNAATb U aHAIM3UPOBATb OCHOBHbIE
3aKOHOMEPHOCTU, NOJIyYEHHbIE, B TOM YUC/IE, B XOAE BbINOJIHEHUS MPAaKTUYECKUX 3a4aHUI;

3. ymeHue 060CHOBbIBATb CBOU CYXKAEHUA U NPOobeCcCnoHasibHYO NO3MLUMIO NO M31araeMmomy BOMPOCy;

4. BnageHue HaBblkaMM NPOrpPamMmMMUPOBaHUA B PaMKaXx BbIMOJHAEMbIX MPaKTUYECKUX 3a4aHUI;

5. BnageHue HaBblKaMu NPOBeAEeHUA KOMMbIOTEPHOMO SKCNEPUMEHTA, TECTUPOBAHMA aTOPUTMOB
06paboTKku MHPOpMaLUN.

PasnunuHbie KOMBUHaLMM NepPevYnNCNeHHbIX NOKasaTeien onpeaenatoT KPUTEPUM OLLEHUBAHMA Pe3yNbTaToB
obyyeHuns (cbopMMPOBAHHOCTU KOMMETEHLMI) Ha TOCYAapPCTBEHHOM 3K3aMeHe:

® BbICOKUI (yrnybneHHbIN) ypoBeHb CPOPMMPOBAHHOCTM KOMMETEHLUN;
® MoBbIWEHHbIM (MPOABUHYTbIN) ypoBeHb CHOPMUPOBAHHOCTU KOMMETEHLUN;
® noporosblili (6a30Bblin) ypoBeHb CHOPMUPOBAHHOCTU KOMMNETEHLMINA.

AnAaoueHnBaHWA pe3ynbTaToB o6yqu|/|ﬂ Ha 3a4eTe NcnosiblyeTcAa —3a4TeHo, He 3a4TeHO no
pe3ynbTatam TeCTUPOBaAHUA.

CooTHOLLEeHWe NoKasaTesien, KpUTepPUEB U LWKaJibl OLLEeHMBAHUA pe3y/ibTaToB 06ydyeHus Ha
rocyaapCcTBeHHOM 3K3aMeHe NpeacTaB/ieHo B c/eaytollen Tabanue.



Kputepum oueHMBaHUA KOMNETEHLUMM M LIKaa OLEeHOK

Kputepum oueHMUBaHNA KOMMOETEHL UM cdopmmpoBaHHOCTH

YpoBeHb
P LLIKana

o OLEHOK
KoMMneTeHuunM

Obyyatowmincs A4eMoHCTPUPYET NOJHOE COOTBETCTBME 3HAHUIN, YMEHUN,
HaBbIKOB MO NpMBeAEHHbIM KpUTepmnam ceoboaHO onepupyet
NOHATUMHbBIM annapaTom U NPUobpeTeHHbIMU 3HAHUAMMU, YMEHUAMMU, MoBbIWEeHHbIN
NPUMEHSAET UX NPU peLleHnn NPakTUYeCcKnxX 3agad. YcnewHo ypOBeHb
BbINOJIHEHbI N1abopaTopHble PaboTbl B COOTBETCTBUM C YCTAHOBJ/IEHHbIM
nepeyvyHem.

3a4yTeHo

OTBET Ha KOHTPO/IbHO-U3MEPUTE/NbHbIN MaTepuas He NONHOCTbIO
COOTBETCTBYET OHOMY M3 NepPeUnC/IEHHbIX Bblllie NoKasaTenen, Ho
obyyarominca gaet npaBu/ibHblie OTBETbI Ha A0MO/IHUTE/IbHbIE BOMPOCHI.
Mpn 3ToM 06yyatoWMnca AEMOHCTPMPYET COOTBETCTBUE 3HAHMUN,
YMEHMUIM, HaBbIKOB NpuBeAeHHbIM B Tabauuax nokasatenam, HO
AONyCKaeT He3HauynTe IbHble OWNOKKU, HETOYHOCTU, UCMbITbIBAET
3aTPyAHEHUA NPU PeLleHMN NPaKTUYECKMX 3a4a4. YCNeLwHOo BbIMo/IHEHbI
nabopaTopHble paboTbl B COOTBETCTBUM C YCTAHOB/IEHHbIM MEepeyYHeMm.

Ba3oBbIl ypoBeHb 3auTeHo

Obyyaowmiica 4eMOHCTPUPYET HEMNOJIHOE COOTBETCTBUE 3HAHUN,
YMEHUMN, HaBbIKOB NpMBEAEHHbIM B TabaMuax NnokasaTenam, 40nycKkaeT
3HaAYMTE/IbHbIE OLUMOKN MPU peLlleHnn NpakTUYeckux 3agad. Mpu atom
OTBET Ha KOHTPOJIbHO-U3MEPUTE/IbHbIN MaTepuan He COOTBETCTBYET
Nto6biM ABYM U3 NepeyncneHHbIx NoKkasaTeneu, obyyarowmica gaet
Heno/iHble OTBETbl Ha AONO/IHUTE/IbHbIE BOMPOCHI. YCNELHO BbIMOJ/IHEHbI
NabopaTtopHble paboTbl B COOTBETCTBUM C YCTAHOBJ/IEHHbIM MEPEYHEM.

MoporoBbii
YypOBEHb

3ayTeHo

OTBeT Ha KOHTPOJ/IbHO-M3MePUTENbHbI MaTepuas He COOTBEeTCTBYeT
NtoBbIM TPEM M3 NepeyvncsieHHbIX Nokasatenei. Obyvatowmiics
OEeMOHCTPUPYET OTPbIBOUYHbIE, dparmeHTapHble 3HaHMA, AOoMNycKaeT -
rpybbie olWwnbKKU. He BbiNoIHEHbI N1abopaTopHbie PaboTbl B COOTBETCTBUM
C YCTQHOBJ/IEHHbIM NMEpPeYHEM.

He
3a4TeHo

MprMepHbIM NepeYeHb BOMPOCOB K 3a4eTy

Ne | CoageprkaHue

1 |3agaumn, pewaemble aiTOPUTMaAaMMU MaLLMHHOTO 0byyeHMsa. MeTogmKa aHann3a AaHHbIX.

2 |Knaccudumkaums anropntmoB MallMHHOIo obydeHus.

3 |MocTtaHOBKa M MeToAbl peLleHna 3a8a4mM Knaccudumrauymm.

4 |lMocTaHOBKa U MeToAbl peLlleHUsa 3a4a4mM KaacTepmsaumu.

5 |3apadva aHanM3a BpeMeHHbIX pAaoB.

6 |MpuHUMNbI paboTbl METOAA OMOPHbBIX BEKTOPOB.

7 |CTpyKTypa AepeBbeB peLlleHnn.

8 |Anroputm Random Forest.

9 HelpoHHble ceT npsamoro pacnpoctpaHeHusa. CTpyKTypa ceTn, obyyeHue o aaropnutmy obpaTtHoro
pacnpocTpaHeHUs OWMnOKN.

10]N3BeveHME U reHepauVva NPU3HAKOB Ha NpMMepe 3a4a4uM aHaAn3a uMppoBbIX N306parkeHUn.

11| 13BNeYeHmMe N reHepauua NPM3HaKOB Ha NpUMepe 334341 aHaIM3a TEKCTOP.

12| Anroputmbl oTbopa 1 NpeobpasoBaHUsA NPU3HAKOB.

13| dyHKumoHanbl kavectsa (log loss, ROC, AUC, accuracy, precision, recall u T.4.).

14| Tnhybokoe oby4yeHune.

15| CBepTOUHbIe U PeKYPPEHTHbIE HEMPOHHbIE CETU.

16]MNoarotoBka oby4yatowmx HabopoB AaHHbIX. AyrMeHTaLuA.

17| Bubnmnotekun n dpermmBopKU ANA MalLMHHOTO 0byvyeHUun




B3aumogeiictene 6MbAMOTEK MaLLMHHOIO 06yyeHus ¢ paspabaTbiBaeMbiMM MPOrPamMmmMHbIMU

18 o
cpeacteamn. MMnopT/aKkcnopTt obyYeHHbIX Mmogenen.

MprMep KOHTPOJ/IbHO-M3MEPUTE/IbHOIO MaTepMmana
YTBEPXOAKO

3aBeaytowmin Kadeapon TexHoNorMm obpaboTKkM U 3aLWmMTbl MHPOPMaL UM

A.A. CuporTa
..2023

HanpasneHue noarotosku / cneumnasnbHoctb 09.04.02 NHbopMaLMOHHbIE CUCTEMbI M TEXHOIOTUM

Oucumnnnna 61.B.[1B.02.01 Pa3paboTka NPUNOXKEHUM A5 CUCTEM MALLMHHOIO 0by4yeHusn

dopma 0byyeHna OyHoe
Bug, koHTpona 3auer

Bug atTrectaumm MNpomeXxytoyHasa

KoHTpo/bHO-U3MepuTenbHbIM Matepran Ne 1
1. Knaccudukauma anroputmos MallMHHOTO 0by4deHus.
2. Anroputmbl oTbopa 1 NnpeobpasoBaHUA NMPU3HAKOB.

MpenopasaTenb M.A. AptoyeHKo
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