MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

01.03.2023 .

b.1.2.9 UckyccTBEeHHBIM HHTEIUIEKT B 00paboTKe N300pakeHU U paclio3HaBaHUU 00pa3oB

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

09.03.02 MuadopMalimiOHHBIE CUCTEMBI U TEXHOJIOTHH

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

WuTemiektyanbHble HHOOPMAIIMOHHBIE CHCTEMBI H

TCXHOJIOTHH

HamnpasienHocTh
Kypc 3,4
Cemectp 6,7

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

YaCOB/3aYETHBIX €IUHMNI]

TpynoemkocTh o yueOHOMY TIaHY 360/10

Jlexun 64 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[TpakTuveckue 3aHATHS 64 JacoB
WNHnas xonTakTHas pabora - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 128 4acoB
KonTakTHas paboTta mo sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) - ceMecTp
CamocTosiTenpHas paboTa 00yJaronuxcs

(0e3 yuera 3K3.) 160 JacoB
CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 6,7 cemMecTp
3auer - cemMecTp
BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 09.03.02 MHPOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[TporpamMmmy cocTaBuIu:

JIOIEHT, KaHJ[. TEXH. HAyK PTuMBC COI'JTACOBAHO K.O. UBanoB
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa paanoTeXxHUYECKUX U MEIUKO-ONOIOTHYECKUX CUCTEM

(HaumeHoBaHME Kadeapsl)
06.03.2023 pOTOKOJ Ne 9

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO P.I'. Xa¢uzoB

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'NTACOBAHO A.H. Jlenos

(1.0. ®amumnus)

Oxcnept(pl): [lamykosa Ceernana ['enHaanpeBHa, aupexTop dunuana 8 PMO I[TAO "Pocrenexom”

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 06.03.2023 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. TIK-3 ITK-3.1. 3HaTe obuiue 3HaHMsA: 3HaHUE TUHEWHOU anreOphl: st paboThI ¢
Cnocoben MPUHIIMITBI aJIaNTAllM U |MaTPULIAMH U BEKTOPAMH, KOTOPBIE IIMPOKO
aJaNTUPOBATh U |COBEPILLIEHCTBOBAHUS UCIOJIb3YIOTCS B MALLIMHHOM OOYY€HHH; TEOPHH
PUMCHSITh METOJIOB U aJITOPUTMOB  |BEPOATHOCTEN M CTATUCTUKH JUII IOHUMAaHUS
METO/IbI U JUISL pELIECHHMS 3a1a4 CTaTUCTUYECKUX METOJOB U BEPOSTHOCTHBIX
AITOPUTMBI HpEeJIMETHOM 00/1acTH, a  |PACIPEIEIICHH.
MAaIIMHHOTO TaK)Ke€ KJIacChl METOJIOB U |[YMEHHSI:
oOydeHus Uig  |adrOpUTMOB MAIIMHHOTO (HABBIKH:
peLeHus 00y4eHus
TPUKJIIATHBIX IIK-3.2. YMeTh CTaBUTH |3HAHHSA:
3anaqd 3a/1a41 ¥ aalTHPOBaTh  |ymeHHMsA: YMEHUE GOPMYIHPOBATH 3314y,

METO/bI U AITOPUTMBI
MAaIIMHHOTO O0yUY€eHus

CO3J1aBaTh IIJIaH pa6OTI)I " NPpUMCHATb METO/IbL
MAalIMHHOI'O O6y‘{eHH${ K pCHICHUIO 3aa4u.
HaBbIKH:

I1K-3.3. UmeTh HaBBIKK
UCIIOJIb30BaHUSI METOJIOB
U aJITOPUTMOB
MAaIIUHHOTO O0yYCHUS
JUTSL PEIIeHUs 3a1a4
npodeccuoHaNbHOM
JICSITETIbHOCTH

3HAHUSA:
YMEHH:

HaBbIKH: HaBBIKM HACTPOMKYM MapaMeTPOB MOJIENeEN
Y OLIEHKH UX NPOU3BOJUTEIBHOCTH.




2.TIK-5
CriocobHOCTD
BBINOJIHATh
JIOTUYECKYIO U
(GYHKIIMOHATIEHY
10 paboTy 1o
CO3JIaHUIO
KOMILUIEKCa
porpaMm

IIK-5.1. 3HaTsb:
CHHTaKCHC, 0COOCHHOCTH
MPOrpaMMHUPOBAHUS U
CTaH/IapTHHIE
OMOJIMOTEKH SI3bIKA
IPOrPaMMHUPOBAHHS,
METOJI0JIOTUU
pa3zpaboTKu
POrPaMMHOTO
00eCIICUCHHS;
METOJI0JIOTUU U
TEXHOJIOTHH
MPOEKTUPOBAHUSA U
WCIIOJIb30BaHus 0a3
JAHHBIX; TEXHOJIOTUU
POrPaMMHUPOBAHHS;
0COOEHHOCTH BBHIOpaHHOMU
cpenbl
POrPaMMHUPOBAHHUS U
CUCTEMBI yIIPaBJICHUS
0a3aMu JTaHHBIX;
KOMITOHCHTBI
IPOrpaMMHO-
TEXHHYECKUX
ApPXUTEKTYP;
CYIIIECTBYIOIINE
MPUIIOKEHUS U
uHTEpPech
B3aMMOJICICTBHS C HUMU;
TIPUHITAITEI YIIPABIICHUS
pecypcamu, METOIbI
opranu3anuu QpaioBbIx
CUCTEM, IPUHITUIIBI
MOCTPOEHUS CETEBOTO
B3aMMO/ICICTBHS;
TEXHUYECKHUE TPeOOBaHU
K UHTEepdeicHOM
rpaduke; cTaHIapThI,
perJaMeHTUPYIOIINe
TpeOOBaHUS K
HPrOHOMUKE
B3aMMOJICHCTBHS YEITOBEK
— cHCTeMa; MpaBuIia
TUnorpadckoro Habopa

3HAHHUSA: 3HAHUE A3BIKOB IPOTPAMMHUPOBAHUS, TAKUX
kak Python, R wam Julia.

YMEHHSA:

HABBIKH:




[TIK-5.2. YMerTs:
NPUMEHSTH BEIOpaHHbIC
A3BIKU
IPOrpaMMUPOBAHUS JUIS
HaIycaHus
IIPOrPaMMHOI0 KOJ1a;
HCII0JIb30BaTh
BbIOpaHHYIO cpeny
IIPOrPaMMUPOBAHHUS U
CPEJICTBA CUCTEMBbI
ylnpaBiieHus: 0a3aMu
JTAaHHBIX;

HCII0JIb30BaTh
BO3MO>KHOCTH
HMeEIoIecs
TEXHUYECKON /WK
NpOrpaMMHOMU
aApXUTEKTYpBHI;
c03/1aBaTh OJIOK CXEMBI
AJITOPUTMOB
(bYHKLIMOHUPOBAHUS
pa3pabaThIiBaeMBbIX
IIPOrPaMMHBIX
IPOJYKTOB; CO3/1aBaTh
rpaduyeckue JT0KyMEHThI
B IIporpaMmax
MOJTOTOBKU PACTPOBBIX U
BEKTOPHBIX
U300pakeHmi;
ACKU3HUPOBAThH
UHTEpdeEcCHI;
pa3pabaThiBaTh
rpaduveckuil Au3aiH
uHTEp(DENcoB;
NOJIEPKUBATH C
3aKa34YMKOM OOpaTHYIO
CBsI3b, IPOU3BOJIUTH
MPOLIECC YTBEPKIACHUS
J13aiiHa; T0Jy4yaTh U3
OTKPBITBIX HICTOYHHUKOB
PEJIEBAHTHYIO
poQeCCHOHATIBHYIO WH-
dopmanuio u
aHAJIN3UPOBATH €€
BEPCTATh TEKCT

3HAHUSA:

yMeHHsi: YMeHue paboTars ¢ OnbImuorekaMmu
MaIIMHHOTO 00yueHwus, Hanpumep, scikit-learn,
TensorFlow, PyTorch u npyrumu.

HABBIKH:




IIK-5.3. IMeTh HABBIKU: |3HAHHS:
CO31aHuA MporpaMMHOI0 YMEHHUS:
KoJla B COOTBCTCTBUU € |gaBbiku: HaBbiky pabOThl C MHCTpYMEHTaMU

TCXHUYICCKUM 33[IaHUEM  |co3manus rpaduueckoro uHTEepdeiica, TaKUM Kak
(roTOBBIMH PyQt

crenupUKanusiIMm);
ONTUMU3AIHH
IPOTPaMMHOTO KOZA C
UCTIOJIb30BaHUEM
CHEUATU3UPOBAHHBIX
POTPAMMHBIX CPEJICTB;
OLICHKU M COTJIACOBAHMS
CPOKOB BBITIOJTHCHUS
MIOCTaBJICHHBIX 3a]1a4;
CO3JIaHUS KOHIETIIHU
rpadu4ecKoro nqu3aiHa
uHTepdetica;
ACKU3UPOBAHHS
rpa)u4ecKoro CTUIIS,
CO3JaHUs EIUHON
CUCTEMBI 00Pa30B U
meTadop s
rpaguIecKkux 00bEKTOB
uHTepdeiica;

aHanuza Ou3Hec-
TpeOoBaHuUl 1 Ou3HEC-
3aa4 uHrepdeiica B
paMKax TpeboBaHUH K
rpaduueckomMy au3anHy

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuumninHa OTHOCUTCS K YacTH, (POpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUIN
OIIOIL

JucnunnuHa sBIseTcs 0053aTeIbHON

Jns  npomomkeHuss  (GopMUpOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npeauecTByOmuX MpakTuk: IlpousBoacTBeHHass mpakTHKa. TexHonornyeckas (IPOEKTHO-
TeXHoJoruueckas) mnpaktuka (paccpenorouennas) (IIK-3), IlpousBoiacTBeHHass MpakKTHKA.
Texuomoruueckas (MPOSKTHO-TEXHOJIOTHUYECKast) mpakTruka (paccpemporodyennas) (ITK-5)
N3yuaemas JOUCHMIUIMHA SIBJISETCS OCHOBOM JJsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIeTeHIM B cienyromux mnpaktukax: [Ipeanuminomuas npaktuka (I1IK-3), Tlpenaunnomuas
npaktuka (IIK-5); rocymapcTBeHHO uTOroBO#l arrectanmu B (opme: BrimonHeHwe M 3amura
BbIMYCKHOM  kBanudukanuonHoit padorsl (I1K-5), BreimosHeHne wu 3ammra  BBITYCKHOM
kBanupukanronHo padotsr (I1K-3)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

st hopMupoBaHMsl 3asiBICHHBIX KOMIIETCHIIUN HCIIONB3YIOTCS METOIOJIOTUYECKHUE TEXHOJIOTHH,
peau3ylouie AeATeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTHSMU SABISIOTCS: JIEKLIMOHHBIE 3aHATUS, MPAKTUYECKUE
3aHSTHSL, IPOLIEAYPBI CAMOOOYUEHUS

Ha noctuxeHue KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMblE TaKTHUECKHUE
TEXHOJIOTHH: KJIaCCUYECKas JIEKLMSL, JEKLUS C 3JIEMEHTAMH MO3IOBOI'O IITYpMa, MUHU-TIPOEKThI

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

6 cemectp
N Komnuectso | @opmupyemslie
Bunsl ¥ TeMbl 3aHATHIA
4acoB KOMIICTECHINH

BBenenne B mudpoByio 00padoTKy H300pasKeHH i 144 IIK-3, IIK-5
Jlexuus. BBenenue B 00pad0TKy N300paKCHHMIA: 4
OcCHOBHBIE OHATHS U 3371a4l 00pabOTKH U300paskeHU.
OcobeHHOCTH TIpeACTaBICHUs N300paKeHnid B I poBoit popme.
TexHuueckue aclekThl Pa0OThI C MUKCEIIMHU.
Jlexnwmsi. 3HaKOMCTBO ¢ cuHTakcucoM oubaroTexu OpenCV, Tunamu 4
na"HbIX OpenCV, THIaMu U300paxeHni 1 OCHOBHBIMU
oIepanusiMu C MacCUBaMU
Jlexums. @unbTpel U cBepTKa B 00pabOTKe M300paKeHUH: 4
[TpuMeHeHne CBEPTKH TSl YIIyUIICHUS U300pasKeHHIA.
DuabTpsl JUls 00HAPYKEHUs] TPAHULL U TEKCTYD.
Jlextus. Mopdomorudeckas 00padoTka n300pakeHui 4
Jlexuust. KoHTypHBIN aHanu3 U300paxeHnit 4
Jlexnus. [IpeobpazoBanue n3oOpakeHUi 00IIero BHIa 4
Jlexuust. Metonbl BerunTanus (poHa u300pakeHUi 4
Jlexuust. OcoOble TOUKH U IECKPUIITOPBI H300paskeHHH 4
[TpakTrueckoe 3ansTue. OCHOBBI 00paOOTKH N300paXeHUI B 4
OpenCV
[TpakTrueckoe 3aHsATHE. 3HAKOMCTBO C MATPUYHBIMU OTIEpALIUSIMU 4
6ubmmorexu OpenCV U pa3nuYHBIMU TUIIAMU U300PaKECHUH.
IIpeobpasoBaHue THIIOB U300pAKEHUH.
[TpakTuyeckoe 3ansTue. PubTpanus U cBepTKa H300pakeHuit 4
[TpakTuyeckoe 3ansaTue. Mopgonoruueckas o6paboTka 4
n3o6paxkeHuii B OpenCV
[Tpaktuyeckoe 3anstue. [IpocnexnBaHre KOHTYPOB Ha 4
n3zo0paxeHusix. OCHOBHbIE ONEPALIUU C KOHTYpaMH B OMOINOTEKe
OpenCV.
[TpakTueckoe 3ausaTue. AQppuHHbIE TPeodpa3oBaHus N300paKEHHM 4
¢ nomompio OpenCV
[TpakTuueckoe 3aHsaTHE. Bhienenne 0coObIX TOUEK U300PKEHUS 4
metonoM SURF
[TpakTrueckoe 3anstTue. Beruntanue gpona nzodpaxeHus 4
cpeactsamu OpenCV
3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
[ToaroToBka K MpakKTUYECKUM 3aHATHIM

80
Muas xkoHTakTHAsg padora: 0
IToaroroBka K SK3aMeHY 30
IIpoBeaeHne sK3aMeHa 6




7 cemecTp

Bunwl u TeMbl 3aHATHI

KomnunuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIMU

HCKYCCTBEHHBIH HHTEJJIEKT B 00pa00TKe H300pasKeHu i

144

Jlexuust. OcHOBBI pacrio3HaBaHusi 00pa3oB: [loHsTHe madnoHa u
METO/bI pacro3HaBaHus 06pa3oB. O630p OCHOBHBIX aJITOPUTMOB
pACIIO3HABAHHSI.

4

Jlexnus. MamuaHOE 00y4eHre B 00paboTKe N300paKCHHIA:
BBejieHue B MCIOIb30BaHKHE AITOPUTMOB MAIIMHHOTO 00yYEeHUS
JUIsl pacrio3HaBaHUsl OOBEKTOB.

OOyueHHUE ¢ YIUTENIEM U 0€3 YUUTEIIs B KOHTEKCTE M300PaKCHHUH.

Jlexius. CerMeHTanus n300paKCHHIA:
MeToibl cerMeHTaluu N300paKEHHI Ha CErMEHTHI M OOEKTHI.
[TprMeHEeHNE B MEAMIIMHCKUX U IPOMBIIUICHHBIX ITPHJIOKCHUSX.

Jlexums. HeitpoHHblie ceTr B 00paboTKe H300paXKeHUI:
BBenenue B cBeprounsie HeliponHble cetu (CNN).
IIpumenenre CNN 1t kinaccuukanuy n300pakeHuid.

Jlexuwms. Ilepenoc cTunet u renepaius n300pakeHH:
AJTOpPUTMBI 1715 TIepefauu CTHIIA U3 OJHOTO N300pakeHUs Ha
Jpyroe.

['enepariuist U300paskeHUN C UCIIONIB30BAHUEM I€HEPATUBHBIX
MOJENEN.

Jlexuus. O6paboTka n300pakeHuii B peaibHOM BPEMEHHU:
TexHonoruu 00padbOTKU N300paKEHUM ISl pEaJIbHBIX BPEMEHH.
[IpuMmeHeHre B aBTOHOMHBIX aBTOMOOMIIAX, BUI€OHAOTIOICHUH U
IPYTUX 00JIaCTSIX.

Jlekuus. Pabora ¢ BUIeOqaHHBIMU:
O6paboTka 1 aHaTU3 BUICOMOTOKOB.
OrcnexuBanue 00LEKTOB B BUJIEO.

Jlexuus. Mcnone30BaHuE TOTOBBIX MOJEIIEH HEUPOHHBIX CETEN IS
CerMEHTalluU 0OBEKTOB Ha N300PAKEHUU

[TpakTHdeckoe 3aHsATHE. 3HAKOMCTBO C METOJJaMHU MAITUHHOTO
oOyuenus. CermeHTanust 00beKTOB Ha H300paKeHUH C
HCIIOJIL30BAHNEM PACCTOSIHUA MaxaiaHoOuca.

[IpakTruueckoe 3ansaTue. Mcnonb3oBanue nocie0BaTeNbHbIX
HEHPOHHBIX CeTEH J1s KiaccubUKalMy H300paKeHUI

[IpakTuueckoe 3ansTue. Mcnonb3oBaHue CBEpTOUYHBIX HEUPOHHBIX
cerell [t KiraccurKamuy 00bEKTOB Ha N300paKEHNH

[Tpaktuyeckoe 3ansaTue. CermeHTalusi 00bEKTOB Ha U300paKEHUU C
HCIIOJIb30BaHUEM CBEPTOYHBIX HEHPOHHBIX ceTell Ha 0a3e
apxutekrypsl U-Net

[TpakTrueckoe 3ausitue. [lepeHoc cTuiielt n300paxeHus ¢
VICIIOJIb30BaHUE HEMPOHHBIX CeTEN

[TpakTrueckoe 3ausaTue. CerMmeHTanus 00bEKTOB Ha N300payKEHUSIX
C MCIOJIb30BAHUEM MHYCTPUAIBHBIX MOJEJIEH HEUPOHHBIX CEeTer

3amaHus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
[ToaroToBKa K MPaKTUYECKUM 3aHITHAM

80

Wuas xoHTakTHasg padoTa:

IloaroroBka kK PK3aMeHY

30

IIpoBeaeHME PK3aMeHa

[1K-3, IIK-5




Pazmen 5. METOJIUYECKHME VYKA3AHHUA I ObYYUHAIOIIUXCA IIO OCBOEHHIO
JUCHUIJIMHBI

W3ydyeHrne OUCHUIUIMHBI PEKOMEHIYeTCs HayaTh C O3HAKOMJIGHHMsS C paboueil mporpaMmoii, ee
CTPYKTYpPOHl M cOIEp>KaHHEeM pa3/eloB. YUeOHBbIi MaTepual CTPYKTYpPUPOBaH, H3y4YCHHE
JUCLUIIAHBI OCYIIECTBIISAETCS B TEMaTU4YECKOU I10CJIEZI0BATEIBLHOCTH.
3aHATHA JIEKHHOHHOIO THNA JAalOT CHUCTEMAaTU3UPOBaHHBIC 3HAHHUA 10 JUCLHILIMHE,
KOHIEHTPUPYIOT BHUMaHHE Ha HauOoJiee CIOXKHBIX U BAXKHBIX Bompocax. Bo BpeMs JIeKIMOHHBIX
3aHATUN PEKOMEHAYETCs BECTH KOHCIIEKTUPOBaHHE y4eOHOro MarepHaia; oopamaTh BHUMaHHE Ha
(GOpMYIHPOBKM U KaTErOpuH, pPACKPBIBAIOLINE CYThb MPOOJEMBbI, SBJICHUS WM MpPOIEcca;
3apuKCcUpoBaTh BBIBO/IbI u PaKTUYECKUE PEKOMEHIalluH.
[TonroroBka K 3aHAATUSIM CEMHHAPCKOr0 THNA BKIIOYACT O3HAKOMJICHHE C IUIAHOM
MPAKTHUYECKOT0 3aHSTHS; pa0OTy C KOHCIIEKTOM JICKIMH, BBIIIOJIHEHUE JOMAIIHETo 3aaHusl, paboTy
C yuyeOHOH M y4eOHO-METOJMYECKOW JINTEepaTypoil, HayYHbIMU H3JaHUSMU U BJIEKTPOHHBIMU
00pa30BaTeNbHBIMU  peCypcamMH, pEKOMEHJOBAaHHbIMM paboyeil mnporpaMmon JUCLMILIMHBL.
ConepxaHue caMOCTOSITENIbLHOM PpadoThl onpejernsercs pabouyeil mporpaMMol TUCLMILIMHBI,
OLICHOYHBIMH M METOJMYECKUMH MaTepuajgamMu, 3aJaHUsMH W YKa3aHWSIMHU IIPErnoJaBaTels.
CamocrosTenpHas paboTa MOXKET OCYIIECTBIATBHCS B ayIAUTOPHOW M BHEAyIUTOPHOH (opmax.
D¢ eKTUBHBIM CPENCTBOM OCYIIECTBICHUS CAMOCTOSITEILHOW paOOTHI SIBIISCTCS 3JICKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasl Cpela YHUBEPCUTETa, KOTOopas oOecrnedynBaeT MJOCTyN K
o0pa3oBaTenbHOIl porpamme, paboueid mporpaMme AUCHUILTUHBL, K AJIEKTPOHHBIM OMOIMOTEUHBIM
cuctemMaMm, npodecCHOoHANbHBIM 0a3aM JAaHHBIX W HHQOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

N3yuenue JUCLUTIIUHBI BKJIFOYAET BBITIOJIHCHUE MPAKTUYECKHUX pabor.
[lepuonnunocTh TIpoBenCHMS, (GOPMBI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH, CUCTEMa OICHWBAHMS
xozaa OCBOCHHUS JUCLUIUIMH IIPEACTABIICHBI B paboueii IIporpamme.

CDOpMOﬁ HpOMeX(YTOHHOﬁ aTTeCTallu 110 JUCHUIITIMHEC ABJISICTCA 3K3aMCH.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOMUECKOE 0OeCIIeYeHE

KomanuectBo
AK3EMILISIPOB TIEYATHBIX

NeNe . W3IaHUH, UMEIOIIUXCS B
CHmCcoK UCTIOJIb3yeMOM JTUTEPATYPHI

n/m OuOIHoTEKE, HIIN
AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetn MHTEepHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYYHBIE U3JIAHUA
1. |®ypman, SxoB AOpamoBuu. Busyanusanums nzobpakeHUil B 90
TpexMepHbIX creHax [Texer] @ y4e6. mocobme / . A.

®ypman. Homkap-Omna: MapI' TV, 2007. - 278 c. ISBN 5-
8158-0559-0. Dx3eMuispel: Bcero 90.

2. |XadpuzoB, Punar TapustymnoBuy. OOpaboTka IIBETHBIX 28 /

MEIUIIMHCKUX n300pakenuii [Tekct] : [yuebHoe mocooue] / P.|https://portal.volgatech.net/bo
I'. Xadwuzos; M-Bo obpa3oBanust u Hayku PO, ®I'BOY BIIO| oks/Xafizov_obrabotka_cvet
"[MoBomk. Toc. TexHon. yH-T". Momkap-Oma: III'TY, 2012. -| nyx_medic_izobrazhenij.pdf
98 c¢. ISBN 978-5-8158-1075-4. Dx3eMIuIsIpsl: Bcero 28.

3. |Touewnpie mons w rpynmoBble 00BeKTHI [Tekcr] 30
[MoHorpadus] / [S. A. @ypman u nap.]; nox obmt. pea. . A.
dypmana. Mocksa: ®usmatiut, 2014. - 440 c. ISBN 978-5-
9221-1604-6. Dx3emmusapsl: Bcero 30.

4. |OcHoBBl Teopun OOpPaOOTKM HEMPEPBHIBHBIX KOHTYpPOB 11/
n3obpaxenwuii [Tekcr] : monorpadus / [P. I'. Xadwuzos u np.];|https://portal.volgatech.net/bo
oz oour. pen. P. I'. Xadusosa ; M-Bo oopaszoBanus v Hayku | oks/Xafizov osnovi teorii




Poc.UCDez[epaum/I, OI'bOY BIIO "IloBoyK. roc. TEXHOJ. YH-
T". Momkap-Ona: III'TY, 2015. - 171 c. ISBN 978-5-8158-
1606-0. Dx3emmsipsl: Bcero 11.

obrabotki_2015.pdf

5. |lIpumenenue 00BEKTHO-OPHEHTUPOBAHHOTO 71
porpaMMHpOBaHUsl B 3afadax o0OpaboTku curHaigoB | https://portal.volgatech.net/b
n300paKeHUl C dJIEMEHTaMHM HCKyCCTBeHHOro uHresuiekra| 00ks/Primeneniye obektno-
[Tekct] : yuebHOe mocobme s crenuansHoctd 11.05.01| oriyentirovannogo_program
"PaarosnieKTpOHHbBIE CUCTEMBI M KOMILICKCHI", HarpaBieHuii|mirovaniya v_zadachakh_ob
moarotoBku 11.04.01 "Pamgmorexumka", 12.03.04, 12.04.04(rabotki_signalov_i_izobrazhe
"buorexuuueckue cucremMbl W TexHosoruu", 09.03.02,| niy_s_elementami_iskusstve
09.04.02 "UudopmanuoHHble CHCTeMbI H TexHosoruu,| nnogo_intellekta 2022.pdf
15.03.01, 15.04.01 "Mamunoctpoenue" / A. A. Baes, K. O.

NBanos, 10. A. Hmnaro, A. H. Jleyxun; Mwunucrepcro
HayKd W BbIcmiero oOpasoBanusi Poccuiickoit ®denepanuu,
OI'BOY BO "IToBOJDKCKHH rocyAapCTBEHHBIH
TexHoNnormueckuii  yuusepcurer". Momkap-Ona: IIT'TY,
2022. - 205 ¢. ISBN 978-5-8158-2275-7. Dx3eMIIsApbl: BCETO

6. [PoctoBIes, B. C. MHckyccTBeHHblE HEWpPOHHBIE CETH
[DnexkTponHbIii pecypc] : yuebnuk s By3oB / PocroBues B.|https://e.lanbook.com/book/3
C. 4-e uzn., crep. Cankr-IlerepOypr: Jlans, 2024. - 216 c. 64517
ISBN 978-5-507-46446-3.

7. |Octpoyx, A. B. Cucrembl UCKYCCTBEHHOI'O HHTEJUIEKTA
[DneKTpOHHBIN  pecypc] moHorpadus / Octpoyx A.|https://e.lanbook.com/book/3
B.,CypkoBa H. E.; CypkoBa H. E. 3-e u3zn., crep. CaHkT- 10199
IletepOypr: Jlanp, 2023. - 228 ¢. ISBN 978-5-507-46441-8.

8. |Kpeserkui, Anexkcanap Biagumuposuy. OcHoBBI
TEXHOJIOTUH WMCKYCCTBEHHOTO HWHTeIeKTa [JDnextponnsiii| https://portal.volgatech.net/b
pecype] @ yuebnoe mocobue / A. B. Kpesemnxkuii, }0. A.[ooks/Krevetskiy Osnovy_tek
Nnaros, H. U. Poxenrosa ; mox obmeit pemakiuein A. B.[hnologii_iskusstvennogo_int
Kpeserkoro; MUHHCTEPCTBO HAYKH M BBICIIETO 00pa30BaHUS ellekta_2023.pdf
Poccuiickoit  ®enepanuun, OI'BOY BO "lloBomxkckuit
roCyJapCTBEHHBIN TEXHOJIOTMYECKUI YHHUBEpCUTET".

Homkap-Ona: IICTY, 2023. - 272 ¢c. ISBN 978-5-8158-2358-
OJIEKTPOHHBIE OGPA30OBATEJIbHBIE PECYPChHI
1. |Hayunas snextponHnas 6ubnmuorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponHas oubnnoreka «KubepaeHnHKa» http://cyberleninka.ru
[MTPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX 1 THOOPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI

1. |CnpaBouno-npaBoBas cucrema KoHcynpTant+ http://www.consultant.ru

2. |MudopmarnmonHo-npaBoBoit moptai ['apant http://www.garant.ru

3. |IIpodeccronanbHblie cripaBouHbIe CUCTEMBI TexaKcnepT http://www.cntd.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne

NoNe | Aynautopuu juist ipose- | [lepeuenb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe

/Tl |AeHHs y9eOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSATENIbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM

aTTeCTalluu
1. 531 (1) ITK B112,2 420W/Intel Celeron Dual-|{Microsoft Windows
Core E3300/x1,MblI1Ib,(hUITHT,MOH. Enterprise, CipaBounas




VA1931 (5)

IpaBoOBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
II0JIb30BATCIbCKUX 3a1a4

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HaHUH, ITyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;
- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUECKUE 3HAHUS IIPU PEIICHUHU TPAKTUYCCKUX 3aJaHHM.
IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala,( yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJOCTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU NIPAKTUYECKUX 3aJaHUMN.
[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB U 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS
Bricokuit ypoBenb |OOyuaromuiicss riay0oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO

MaTepuas, TPaMOTHO W JIOTHYECKH CTPOWHO €ro H3Jaraer,
JlaeT WCUEPITHIBAIOIINE OTBETHI Ha MTOCTABIICHHBIC BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPU ITOM
oOyJaromuicss HE  3aTpymHSAETCSs C  OTBETOM  IIPH
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBISETCS C
3aJladyaMH, BOMPOCAMH W JIPYTUMH BHJIAMH TPUMCHEHUS
3HAHWUW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JUTEPATYpOH, TEPUOJUYCCKUMH HU3TAHUSIMH, IPABUIHHO
O00OCHOBBIBAET TMPHUHATHIC PEHICHHS, CBOOOJHO BIaIeeT
Pa3HOCTOPOHHUMH  HAaBBIKAMH, TPHEMAaMH  BBIOJTHCHHUS
MPAKTUYECKUX paboT




7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH OOECHEUMBACT OLEHHUBAHHME XOJa OCBOCHHS JWCIHUILTMHBI
(MOyJIs1) U MPOU3BOAUTCS C IPUMEHEHHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCUUILIMHBL. 1IopsAnoKk cOCTaBieHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYpbl OILCHMBAHHS BHUJOB  JESATENBHOCTH  OOYy4YaroUIuXxcs,
HaNpaBJICHHBIX HA OCBOCHWE 3HAHWUN, YMEHWH, HABBIKOB W/ WJIHM OMNbITa JAEATEIbHOCTH, IIO
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[TpomMexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEHWBAHUE PE3YJIbTATOB OOY4YCHHS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPE/ICTB.

[lpumepsl TUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTesIbHOI MporpamMmme.

Y70 TaKkoenuKcenb B uMdpoBom nsobpaxkeHmmn?

a. EaMHuuansmepeHunn apkoctu
b. EAMHMLAN3IMEPEHUA paspeLlleHus
C. InemeHTM306parKeHnA

Kakue 3agaummoskeT pewatb punbtp B 06paboTKensobparkeHnin?
a. YyJdlweHneKoHTpacTa

b. U3meHeHUnepaspelweHusa

c. UcnpasneHneopdorpadmyecknx ownMboK

Y10 TaKoecBepTKa B KOHTEKCTe 06paboTKM n306pakeHnin?
a. YmeHbLUeHUepasmepa n3obparkeHus

b. MpumeHeHneaapa K N306parkeHnto

C. YBenmueHnepesKoctn nusobparkeHus

KaKoW meToamucnonblyeTtca Ana BblaeneHns o6 bekToBHa N300parkeHmn?
a. Knactepusauus

b. CermeHTauma

c. Knaccnomkaumsa

Y70 npeactaBnntoTcoboii cBepPTOUHbIE HeMPOHHbIe ceTn (CNN)?

a. AIrOpUTMBIANA CXKaTUA N306paKeHNni

b. HelipoHHbleceTn C apXMTEKTYPOW, YHUTbLIBAIOLLENNPOCTPAHCTBEHHYIO CTPYKTYPY M306pakeHni
c. MeToabl gnan3meHeHus LBETOBOM raMMbl M306parkeHUi

Kakolt meToaucnonb3yeTca aaa nepesayn CTuaa M304HOro 3obparkeHus Ha gpyroe?
a. ABTOKOZAMPOBLLUKHU

b. FleHepaTuBHbIEMOZENN

c. MepeHoccTunei

KaKkne nsnepeuncieHHblx MeToL0B OTHOCATCA K3aZ4a4am MaLlMHHOMO obyyeHnn B
0bpaboTkensobpaxkeHnin?

a. CermeHTaumnsamMsobpakeHni

b. ®unbTpbi30bparKEHN

C. YnyyleHneKoHTpacTa

B yemsakntoyaeTcsa 3a4aya pacno3HaBaHUA06pa3os?
a. OnpeaeneHNeobbHEKTOB Ha M306parKeHUN



b. MepeHoccTnna nsobpaxkeHuns
c. UI3ameHeHMeLBETOBOM rammbl

MpaBuabHbIEOTBETDI:

Nk~ WN R
o v 0o o oo O

MpumesKk3ameHauMOHHOIo bunera:

1. Kak paboTaloTcBepTOYHbIE C/IOM B CBEPTOYHbIX HEMPOHHbIXCETAX?
2. KaKneBblYUCAUTENbHbIE aCNeKTbl BaXKHbl MPUUCMOIb30BaHUN METOA0B MCKYCCTBEHHOTOMHTE/NIEKTA B
06paboTKe U306parkeHnn?

[Iepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlU
MepeyeHb BONPOCOB ANA 3K3ameHa (6 cemecTtp)

1. Y70 TakoeumdppoBOoe N30b6parkeHMe U Kak OHONPeACTaBAAETCA B KOMMblOTepe?
2. KaknexapaKTepuCTUKN M306pakeHns BaXKHbl NPUEro aHanuse?

3. KakoBOMNOHATME NUKCENA B KOHTEKCTE LUPPOBBLIXM30OPArKEHNI?

4. Kak BaunseTtpaspelleHme n30b6parkeHns Ha ero Kayectso?

5. Kak paboTatotdunbTpbl B 06paboTke nsobparkeHuin?

6. Kakne 3a4a4MMOKHO peLlmnTb C MOMOLLbI GUNBTPOB?

7. KaKk npoucxoantceBepTKka U3obparkeHua ¢ ucnonb3osaHmemsaapa (kernel)?

8. KakmenpmmeHeHuMs y CBEPTOUHbIX Onepaumin Bob6paboTke N306paXKeHNA?

9. Janataymakak 6asosas onepauma mopdoorniyeckonobpaboTkmn n3obpakeHni
10. Y10 TaKoe3apo3na nsobparkeHnin?

11. Kakue BbI3HaeTe MeToAbl NPOCAEKMBAHNSA KOHTYPOBHA M306parKeHUAX?

12. KakneonepaLumm MOXKHO BbINOIHATL C NPOCAEKEHHBIMUKOHTYPAMM?

13. KakunecyuiectytoT popmbl NpeacTaBiAeHNA KOHTYPOBHA N300paXKeHUAX?

14. KakmemeToapl CyLLECTBYIOT A5 BblAENEHUA FPaHULHA U306pakeHnmn?

15. Kakumobpasom ocyLLecTBAAETCA CHUKEHNE YPOBHALLYMOB Ha M306pakeHnmn?
16. Kak MOXKHONOBBICUTb KOHTPACTHOCTb Ha U306paXKEHUN?

17. NocTpoeHuermcTorpammsbl nsobparkeHma B OpenCV.

18. Yto TakoecneumdumKaLma rmcTorpammbl APKOCTUN300OpaXkeHMA? 1A Yero oHa NpUMeHseTcs?

MepeyeHbBONPOCOB A/1A 3K3aMeHa (7 cemecTp)

1. Kak paboTatoTcBepTOYHbIE C/IOM B CBEPTOYHbIX HEMPOHHbIXCETAX?

2. KaknenpenmyL,ecTsa CBEPTOYHbIX HEMPOHHBIXCETEN B CPAaBHEHMM C KTACCUYECKMMUANTOPUTMAMM
06paboTKn n3obparkeHmnin?

3. KaknemeToabl UCNOb3YIOTCA A/1A Peanm3aLmMmanropuTMoB NepeHoca CTuiei B n3obparkeHnsx?

4. KaknedaKTopbl BAUAIOT Ha YCNELHOCTb NepeaaunctTunn’?

5. KakrMeTexHUKN MCnonb3yloTca Ana obHapyKeHNsao06beKTOB Ha n30bpaxKeHmax?

6. Kaknenpobaembl MOTyT BO3HUKHYTb NPWY 06HAPYKEHUNOOBEKTOB B PA3/INUHbIX YCIOBUAX OCBELLEHUAN
nepcneKkTuBbI?

7. B yem pasHULAMEKAY CEMAHTUYECKOW U MHCTAHCHOMCermeHTaumen?

8. Kakne meTogblcermeHTaLmm WMPOKO UCNO/b3YHOTCA BMEAULMHCKUX U MPOMBILLNEHHbIX MPUNOMKEHUAX?



10. Kakmenopaxoapbl UCNOb3YIOTCA ANA FreHepaunnmn3obparkeHunii c UCNoib30BaHNEM
reHepaTMBHbIXMOAENEN?

11. KakreHepaTMBHble MOAENN MOTYT MPUMEHATLCAB Pa3IMYHbIX 061aCTAX, TAKMX KaK MCKYCCTBOM AM3aliH?
12. KaknemeToabl MalUMHHOIO 06y4YeHMA NPUMEHAIOTCAANA KNAacCUPUKALLMN N306parKeHNIA?

13. Kak MOXXHOONTUMM3NPOBATb NApPaMeTPbl MOAENEMMALLMHHOIO 0by4YeHMA B KOHTEKCTE
06paboTKNN306parKEHUIA?

14. Ytonpeactasnset coboit TpaHchep 0byyeHMe, M Kak OH MOXKeT BbITb MCNoNb30BaH BOBpaboTke
n3obparkeHnin?

15. Kaknenpobaembl MOTyT BOSHUKHYTb NPU NPUMeEHEHUUTPAHCPepHOro 0byyeHns?

17. KaknemeTtopabl 06paboTkn n3obpaxkeHnit MorytbbiTb aganTMpoBaHbl g5 paboTbl CBUAEOLAHHBIMMU?
18. Kak peluatoTcAasagaum oTciexmnBaHmMA 06 beKTOB BBUAEONOTOKAX?

19. KaKneBbluMCAUTENbHbBIE ACNEKTbI BaXKHbl NPUNCMONb30BAHUN METOL,0B UCKYCCTBEHHOTOMHTENIEKTA B
06paboTKe U306parkeHnn?

20. KaK MO*KHOONTMMW3NPOBATL aNFOPUTMbI 411 paboTbl BpeasibHOM BpeMeHWn?



