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SI3BIKA ITIPOTPAMMMUPOBAHUS 1J11 OBPABOTKHW CUTHAJIOB U U30BPAKEHUI
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VY4eOnsriii man mHadopa 2019 roxa

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 1 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 12 12 4acoB
JlaGopaTopHble 3aHATHUS 12 12 4acoB
CamocrositenpHast padbora 66 66 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 JacoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydyeHue cTyaeHTaMu CIIOCOOOB MPECTABICHUSI CUTHAJIOB U M300paxeHuid B 9BM, mMeTonoB
X 00pabOTKH M aHalM3a C UCIIOJIb30BAHUEM OOBEKTHO-OPUEHTHUPOBAHHBIX S3bIKOB POrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

1.2. 3agauy AUCHUILIUHBI

1. W3ydyeHue COBpeMEHHBIX CITIOCOOOB MIPEICTABJICHHS CUTHAJIOB ¥ M300pakeHuii B DBM.

2. OcBoeHrEe OCHOBHBIX OMOJIMOTEK KOMITBIOTEPHOTO 3PEHUSI.

3. U3yuenue cnocoOOB peanu3anuu alropuTMOB 0OpabOTKH CHUTHAJIOB U H300pakKeHUU C
HCIOJIb30BaHUEM O0BEKTHO-OPUEHTUPOBAHHBIX S3bIKOB IPOrPAMMHUPOBAHUS.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce nuciummmasl: b1.B.J1B.01.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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ITIKP-2. Ciocoben
BBIITIOJIHATH
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB C
LEJIbI0 aHaJInu3a 1
OIITUMHU3AIINN UX
napamMeTpoB C
HCIIOJIb30BAaHUEM
UMEIOIIHNXCS CPEACTB
HCCIICIOBAHUM, BKIIFOYAs
CTaHJAPTHBIC MaKCThI
MPHUKIAaIHBIX IIPOrpaMM

[1IKP-2.1. 3naer pusnyeckue
1 MaTeMaTUYECKUE MOJICIIN U
METO/Ibl MOAEIUPOBAHUS
CHUTHAJIOB, MTPOLECCOB U
SIBIICHHH, JIC)KAIINX B OCHOBE
MPUHLIMIIOB AEHCTBUS
PalIHOTEXHUYECKUX
YCTPOWCTB U CUCTEM.

3HaeT (pU3MUECKHE U MAaTEMATUICCKUE
MOJIEJIA ¥ METOJIbI MOJICIIMPOBAHUS CUTHAJIOB,
MPOLECCOB U SIBJICHUI a TAKKE METOJIbI
00pabOTKN CUTHAJIOB U N300paKeHUi ¢
UCTIOJIb30BAHUEM SI3BIKOB IIPOTPAMMHUPOBAHHS

[TIKP-2.2. Ymeer
dbopMyIUpOBaTh U peliaTh
3aJ1a4uM, UCIIOJIb30BaTh
MaTeMaTUYECKUH anmnapar u
YHUCJIEHHBIE METO/IbI JIJIs
aHanM3a, CHHTE3a U
MOJIETTUPOBAHUS
pPaMOTEeXHUYECKUX
YCTPOMCTB M CUCTEM.

YmeeT popMyITUPOBATh U peliaTh 3a/1a4H,
WCII0JIb30BaTh MaTeMaTHYECKHN armapar u
YUCJIEHHBIE METO/IBI JUIS aHaInu3a, CHHTE3a U
MOJICIIMPOBAHUS METOJIOB 00pabOTKH
CUTHAJIOB M N300payKEHUI C UCIOJIb30BAHUEM
SI3BIKOB ITPOTPAMMHUPOBAHHS

IIKP-2.3. Bmageer
MaTeMaTUYECKUM armnapaTom
JUISL pelIeHus 3a1a4
TEOPETUYECKON U IPUKJIIATHOU
PaIUOTEXHUKHU, METONAMHU
HCCIICIOBAHUS U
MOJICTTUPOBAHUS OOHEKTOB
PaIUOTEXHUKHU.

Brnaneer MaTemMaTnyeckuM amnmapaTom JUIs
peleHus 3a1a4 00pabOTKU CUTHAJIOB U
n300pakeHH ¢ UCIIOJIb30BAaHUEM S3bIKOB
IPOTrpaMMHUPOBAHUS

[TKP-3. Cnocoben
pa3zpabaThiBaTh U
obecrieunBaTh
POTrPaMMHY IO
peann3aiuo

3P PEKTUBHBIX
QITOPUTMOB PEIICHUS
chopMyTHPOBAHHBIX

COBPEMEHHBIX SI3bIKOB
MPOTPaMMHUPOBAHUS

3a7aa4 ¢ UCII0JIb30BaHHUCM

[TKP-3.1. 3naer meTob!
pa3paboTku AP PEKTUBHBIX
QITOPUTMOB PEIICHUS
HAYYHO-HMCCIIEIOBATEIbCKUX
3azad.

3HaeT MeToIbl pa3paboTKu (P PEeKTHUBHBIX
JITOPUTMOB IS PEIICHHS 33724 00pabOTKH
CUTHAJIOB M N300paskeHUit

ITKP-3.2. YMeeT npuMeHSTh
AITOPUTMBI PeIlIeHUs
UCCIIeIOBATENIbCKUX 3aJ1a4 C
HCIIOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB
IPOrpPaMMHUPOBAHUS.

YMeeT NPUMEHSATh allTOPUTMBI JIJIS PEIICHUS
HCCIIEA0BATEIIbCKUX 3a71a4 00paboTKH
CUTHAJIOB M N300payKEHUH ¢ NCIOJIb30BAHUEM
COBPEMEHHBIX S3BIKOB IIPOTPaMMHUPOBAHUS.

IIKP-3.3. Bnageet HaBBIKAMU
pa3paboTKu CTpaTeruu u
METOJIOJIOTHH UCCIICTOBaHUS
PaaNOTEXHUYECKHUX
YCTPOWCTB U CUCTEM.

BnaneeTr HaBbIKamMu pa3pabOTKU CTPATETHH U
METOIOJIOT MU UCCIICIOBAHHS CUTHAJIOB U
00paboTKK N300paKeHUIA ¢ UCTIOTB30BAHUEM
COBPEMEHHBIX S3bIKOB MTPOrPAMMHUPOBAHUSI.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunbl yueOHOI e TenbHOCTH
4acoB 1 cemectp
3
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KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 42 42

JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 12 12
JlaGopaTopHbie 3aHITHS 12 12
CamocTosiTesibHAsi padoTa 00y4al0IIMXCS, B T.4. KOHTAKTHAs 66 66
BHeayIMTOpHAasi padoTa 00y4yawIuxcs ¢ npenojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 30 30
BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS 24 24
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 12 12
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IEATEIbHOCTH

Jlek. Cam. Bcero
[Tpak. | JIa6. dopmupyemble
HasBanus pasnenoB (TeM) IUCHUILIMHBI | 3aH., pab., | gacos (6e3
3aH., 4 | pao. KOMIIETEHIINH
q q AK3aMEHa)
1 cemecTp
| BeeneHune B A3BIK IPOrpAMMUPOBAHUS |2 - - 4 6 ITIKP-3
Python
2 CUHTaKCHC S3bIKa TPOTPAaMMHUPOBAHUS |2 - - 8 10 [TKP-3
Python
3 bubnunoreku st 00pabOTKHU CUTHATIOB |6 10 12 42 70 [TKP-2, I[TKP-3
U U300pakeHu i
4 OOBEKTHO-OPUEHTHPOBAHHOE 4 - - 4 8 [TIKP-2, IIKP-3
IPOrpaMMHUpPOBAHUE
5 IMocTpoenue rpaduyecKoro 4 2 - 8 14 [TKP-3, I[IKP-2
uHTepdeiica mporpamm
Htoro 3a cemectp |18 12 12 |66 108
Uroro|18 12 12 66 108

5.2. Conep:xanue pa3enoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3zieaoB (TeM) TUCIUTIIMHBI (B T.Y. 11O JICKIIHSIM)

HasBanus paznenos (Tem) Copepxanue pa3zenoB (TeM) Tpynoemkocts dopmupyembie
JVICIIATUTHHBI JTVICIUTUIAHBI (B T.9. TIO JICKIIHSIM) (7eKLHOHKEIE KOMIICTEHIIH
3aHATHUSA), U
1 cemecTp
1 BBenenue B sA3bIK [Tpumenenue Python. [Ipenmyiectsa 2 I1IKP-3
nporpammupoBanus Python u Henoctatku. Bepcuu Python.
Cpensl pa3pabotku aist Python.
Pa6ora ¢ uncinamu B Python.
[Iporpamma Ha Python.
HUroro 2
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2 CHUHTAaKCHC sI3bIKa
nporpammupoBanus Python

Omnepatop ycioBus 1 BeiOopa. L{ukiibt
for, while. PaboTa ¢ MmaccuBamu.
Oynkunu. Mckiroduenus.

[1IKP-3

Htoro

3 bubnuorexu a1 06paboTKU
CUTHAJIOB M N300paskeHui

Busyanuzanus qaHHbIX C
UCIIONb30BaHUEM OUOIHOTEKN
Matplotlib. O6bexTHO-
OpPUEHTUPOBAHHBIN CTUIIb CO3JIaHUS
rpadukoB. CloKeHHE CUTHATIOB.
Pabora ¢ maccuBamu B OuOIHOTEKE
NumPy. O6paboTka u3o0pa>keHuit B
6ubmuoteke Pillow. ITaket SciPy.
Mopdonorust — aBTOMaTHIECKUI
nojcueT 0obekToB. O6paboTKa
n300paxeHuit B ONOINOTEKE
OpenCV. Pabota ¢ BUCONOTOKOM B
OpenCV. ABTOMarnyeckoe
oOHapyx)eHHe 00beKTOB 10 (PoTo U
BUJICOJITAHHBIM C UCTIOJIB30BAHUEM
oubmmorexku OpenCV.

[IKP-2, TIKP-3

HUroro

4 OOBEKTHO-OPUEHTUPOBAHHOE
POTPaMMHUPOBaHUE

OcHoBHBIE TOHATHA. OCHOBHEIE
koHnenmuu. Kinacc. Metonpl.
Konctpykrop. IIpenmymectsa OOII.

ITIKP-2, TIKP-3

Hroro

5 IMoctpoenwue rpaduueckoro
uHTEpdeiica nporpaMm

Bcerpoennstit moayns TKinter , OOIT
noxxon B TKinter, mpumep
noctpoeHus naTepdeiica ¢
ucnons3oBanuem TKinter.
bubmmoreka PyQt. Qt Designer.
[Tpumeps! mocTpoenust naTEpdEiica ¢
ucnonbs3oBanueM Qt Designer u PyQt.

[1IKP-3

Htoro

Hroro 3a cemectp

18

HUroro

18

HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauna 5.3 — HauMeHoBaHUE MPAaKTUYECKUX 3aHIATHH (CEMUHAPOB)

Hazanus
pasnenos (Tem)
JACTIUTITUHBI

HanmeHnoBaHuE NPaKTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoemMkocTsb,
q

dopMupyemble
KOMIIETCHIIUU

1 cemecTp
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3 bubnuoreku i | Peanuzanus aliroputMa HEpe3KOro 2 [IKP-3

00paboTKu MacCKHUPOBaHUSI U300paKEHU I
CUTHAJIOB U Peanuzamnus hyaknum noo6aBiaeHUs 2 [TIKP-2, ITKP-3
1300paKeHNH rayCcCOBCKOTO IIyMa K H300pakeHUI0 U

dbyuxaum nms usmepennst MSE u PSNR
3alIyMJIEHHOTO U300PasKEeHHSI.

Peanusanus anropurMa s OAABJICHUE LIyMa 2 IIKP-2
U300paKeHHI C MCIIOJIb30BaHUEM
ycpeanstouiero GpuibTpa
Peanu3anus anroputma Juis 1006aBiIeHue 2 [TIKP-2, TTKP-3
rayCcCOBCKOTO IlIyma B
BUJIEOIIOCIIEIOBATEIBLHOCTD C UCIOJIb30BaHUEM
oubnuorexku OpenCV

Peanuzanus anropurma ajist yCpeIHEHUS 2 IIKP-2, TIKP-3
KaJpOB 3alIyMJICHHOU
BHUIEOMNOCIIEN0BATEIHHOCTH

Hroro 10
5 IlocTpoenue Peanmu3arnus nporpaMmel ¢ rpaduIecKuM 2 [TIKP-2, TTKP-3
rpaduIecKkoro uHTepdeiicom B tkinter 1uist 3arpy3ku u
uHTEepdeiica MacImTaObupoBaHMs N300paKEeHHUH
porpaMm Hroro 2
Hroro 3a cemectp 12
Hroro 12

5.4. JlabopaTopHbIe 3aHATHUSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT

Ha3zBanus pa3aenos dopmupyemble
S — HaunmenoBanue nabopatopHbix padboT | Tpy10eMKOCTb, U KOMITCTCHIIHH
1 cemecTp
3 bubmnorexku st Hccnenosanue anropurMoB 4 IIKP-2, TIKP-3
00pabOTKM CUTHAJIOB M | MHTEPHOJISILIMN H300paXKeHU
M300paKCHHH ABTOMaTHYECKOE pacliO3HaBaHUE 4 [IKP-2, TIKP-3
reoMeTpudeckux puryp
MopenupoBanue u GUIBTpaIus 4 [TKP-2, I[IKP-3
M (POBBIX MTyMOB U300payKEHU
Hroro 12
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHo yueOHbBIM MIaHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMocToATeTbHOM pabOThI, TPYJOEMKOCTh U ((OPMHUPYEMbIe KOMIICTCHIIMH TIPEICTaBICHBI B
Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENIEHOM PabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIUN

Bunabr
HasBanus pa3zaenos (Tem . | Tpynoemkocth, | DopmMupyemsbie dopmbl
P (Tem) CaMOCTOSTEIILHOU py ’ PMHPY p
OUCLIATUINHEI q KOMIIETEHIINU KOHTPOJIA
paboThI
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1 cemecTp
1 BBenenue B SI3BIK IToaroroBka k 4 [IKP-3 TectupoBanue
nporpamMmmupoBanus Python TECTUPOBAHUIO
Hrtoro 4
2 CUHTaKCHC SI3bIKa [ToaroroBka k 8 [TIKP-3 TectupoBanue
nporpammupoBanusi Python TECTUPOBAHUIO
Hroro 8
3 bubnuoreku miis o6pabotku |IloaroroBka 10 [IKP-2, [IKP-3 | TectupoBanue
CUTHAJIOB U U300paxKeHH TECTUPOBAHUIO
Brinosinenue 20 [TKP-2, I[TKP-3 | IIpakTuueckoe
MPaKTUYECKOTO 3a/1aHue
3aaHUs
[ToaroToBka k 12 ITKP-2, I[TKP-3 | JlaGopatopHas
nabopaTopHOH pabora
paboTe, HalMCaHNE
oTyeTa
Uroro 42
4 O6bexTHO-OpueHTupoBaHHoe |[loaroToBka k 4 [TIKP-2, [IKP-3 | TectupoBanue
MporpaMMHUpPOBaHUE TECTUPOBAHUIO
Hroro 4
5 Iloctpoenue rpaduyeckoro |IloaroroBka 4 [IKP-2, [IKP-3 | TectupoBanue
uHTepdeiica mporpamm TECTUPOBAHUIO
Brinosinenue 4 [TKP-2, [TKP-3 | IIpakTuueckoe
MPaKTUYECKOTO 3a/1aHue
3aaHUs
Hroro 8
Hroro 3a cemectp 66
[ToaroroBka u 36 DK3aMeH
cllava 9K3aMeHa
Hroro 102

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bunel yueOHOI nesTeIbHOCTH
dopmupyembie
JIek. ITpaxk. JIab. Cam. @®opMBI KOHTPOJISA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
ITKP-2 + + + + Jlaboparopuas pabota, [Ipaktuueckoe
3ajanue, TectupoBaHue, JK3aMeH
ITKP-3 + + + + JlaGopartopnast pabota, [IpakTraeckoe
3aganue, TectupoBaHue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJIS PEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . |MakcuManbHBIN 62T
MaxkcuManbHbIN MaxkcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
®opMBbl KOHTPOJIA 6amr Ha 1-y10 KT ¢ 0asu 3a nepuoj
2KT u Ha xoHerly CEMECTp
Hauana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
Jlaboparopnas pabota 0 20 10 30
[TpakTnueckoe 3a1aHue 10 10 10 30
TectupoBanue 5 0 5 10
OK3aMeH 30
HToro makcumyM 3a 15 30 25 100
epUOL
Hapacratomum ntorom 15 45 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK
Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Knerre, P. Komnerotepuoe 3penne. Teopus u anroputmsl : yueOnuk / P. Knerre ; mepesog ¢
anrnuiickoro A. A. Cnunkuna. — Mocksa : JIMK IIpecc, 2019. — 506 ¢. — ISBN
978-5-97060-702-2. — TekcT : 37eKTpOoHHBIN // JlaHb : 35IeKTpoHHO-O0MOIMoTeunas cuctema. — URL:
https://e.lanbook.com/book/131691 Pexxum goctyma: ajisi aBTOpHU3. MOJb30BaTEIEH. [DIEKTPOHHBIN
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/131691.

2. Cammepdunn, M. Python Ha mpaktuke : yueOHoe mocobue / M. Cammepduis ; mepeBo ¢
anrnuiickoro A. A. CnuakuH. — MockBa : MK IIpecc, 2014. — 338 c. — ISBN
978-5-97060-095-5. — TekcT : aneKkTpoHHbIN // JlaHb : 37eKTpoHHO-OMOIMoTeunas cuctema. — URL:
https://e.lanbook.com/book/66480 Pexxum noctymna: s aBTOPHU3. IMOJIb30BaTeIeh. [DIEKTPOHHBIN
pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/66480.
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3. T'oncanec P. C., Byac P. D. ludbposas o6paboTka nuzodbpaxenuii. - M.: Texaocdepa, 2005. -
1070 c. - ISBN 5-94836-028-8 (nanuune B oudauorexe TYCVYP - 11 5k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Sn, 3. C. IIporpammupoBaHie KOMIBbIOTEpHOTo 3peHus Ha si3bike Python / 3. C. fu ; nepeBoa ¢
anrnuiickoro A. A. Cnunkun. — Mocksa : JIMK IIpecc, 2016. — 312 ¢. — ISBN
978-5-97060-200-3. — TexcT : anekTpoHHbIH // JIaHb : 3nekTpoHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/93569 Pexum poctyma: ans aBTOpH3. MOJb30BaTeneil. [DIEeKTPOHHBIN
pecypce]: — Pexxum nmoctyna: https://e.lanbook.com/book/93569.

2. Toymannen, b. IIporpammupoBanne GPU npu nomomu Python u CUDA : pykoBoactso / b.
ToymanneH ; nepeBon ¢ anrimiickoro A. B. bopeckoBa. — Mocksa : JIMK IIpecc, 2020. — 252 ¢. —
ISBN 978-5-97060-821-0. — TekcT : anekTpoHHbI# // JIaHb : 311eKTpOHHO-OMOIMOTEeYHAs] cUcTEMa. —
URL: https://e.Janbook.com/book/179469 Pexum noctyna: 1uis aBTOpU3. MOJIb30BaTENEH. [DIeKTPOHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/179469.

3. Hynbec-Urnecuac, X. Dnerantusiit SciPy / X. Hynbec-Urnecuac, B. 1. Yonr, X. [smHoy. —
Mockaa : JIMK IIpecc, 2018. — 266 c¢. — ISBN 978-5-97060-600-1. — Tekcr : anekTponHsiii // Jans :
ANMeKTpoHHO-0nOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/116124 Pexum goctyna: s
aBTOpHU3. TMonb30BaTene. [DaekTpoHHBIHN pecypc]: — Pexum pgocrtryna:
https://e.lanbook.com/book/116124.

4. Koanep, A. Uzyuaem OpenCV 3. Pa3paboTka mporpaMM KOMIIbIOTEpHOTO 3peHus Ha C++ ¢
npumenenuem oudnuoreku OpenCV / A. Koanep, I'. Bpaacku ; nepeBoj ¢ anrnuiickoro A. A. ClIMHKHHA.
— Mocksa : JIMK Ilpecc, 2017. — 826 c. — ISBN 978-5-97060-471-7. — TexkcT : 37€KTPOHHBIH //
Jlaup : snexkTpoHHO-OMOMUMOTEeyHas cucrema. — URL: https://e.lanbook.com/book/108126 Pexum
JocTymna: AJis aBTOPH3. IMOJIb30BaTesel. [DIeKTpoHHBIA pecypc]: — Pexum pgocrtyna:
https://e.lanbook.com/book/108126.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. ITomynanos, JI. B. IIporpammupoBanue B Python 3 : yueOnoe nocodue / /I. B. [lonynanos, C. P.
AbmromeBa, A. M. Epumos. — Ya : baml'y, 2020. — 164 c. — ISBN 978-5-7477-5230-6. — Tekcr :
3NeKTpoHHBIH // Jlaup : »SnexkTpoHHO-OubGnumoteynas cucrtema. — URL:
https://e.lanbook.com/book/179915 Pexum gocTyma: 1jisi aBTOpHU3. MOJIb30BaTeNeil. [DIEeKTPOHHBIH
pecypc]: — Pexxum mpoctyma: https://e.lanbook.com/book/179915.

2. Su, 3. C. IlporpammupoBaHre KOMIBIOTEPHOTO 3peHus Ha si3bike Python / O. C. fH ; mepeBox ¢
anrauiickoro A. A. CnunkuH. — Mocka : JIMK IIpecc, 2016. — 312 ¢c. — ISBN
978-5-97060-200-3. — TekcrT : aneKTpoHHBIH // JIaHb : 311eKTpOHHO-O0MOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/93569 Pexum noctyma: nms aBTOpU3. MOJb30BaTeneil. [DNEKTPOHHBIN
pecypc]: — Pexum moctyna: https://e.lanbook.com/book/93569.

3. PemieHue 3a7a4 BEIYUCIUTEIHLHOM MaTeMaTUKH Ha si3bike Python: maGopaTopHbIil MPAKTUKYM :
yueOHoe nmocobue / E. A. JlemunnoBa, M. C. KpacaBuna, U. I'. [lanun, A. C. UyBunseBa. — Koctpoma :
KI'Y um. H.A. HexpacoBa, 2021. — 103 c. — TexkcT : snekTpoHHbIi // JlaHb : 3I€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/177618 Pexum moctymna: 1js aBTOPHU3.
noJib30Barteseil. [DneKkTpoHHbI pecypc]: — Pexum noctyna: https://e.lanbook.com/book/177618.

4. Knerre, P. KomnberotepHoe 3penue. Teopust u anroputmsl : yueOnuk / P. Knetre ; mepeBon ¢
anrnuiickoro A. A. Canunkuna. — Mocksa : JIMK IIpecc, 2019. — 506 ¢. — ISBN
978-5-97060-702-2. — TekcrT : 2neKTpOoHHBIH // JIaHb : 3eKTpOHHO-O0HOMMOoTeYHas cucrema. — URL:
https://e.lanbook.com/book/131691 Pexum gocTyma: ajisi aBTOpHU3. MOJIb30BaTeNeil. [DIEeKTPOHHBIH
pecypc]: — Pexxum mpoctyma: https://e.lanbook.com/book/131691.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMHU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
13 YKCIIa JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 MHBAJIUAOB MPEJOCTABIISIIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

JlaGopaTopusi BUACOMH()OPMAITMOHHBIX TEXHOJOTHH W HUPPOBOTO TEICBUICHUSA: ydueOHas
ayTUTOPHS IUTsl TIPOBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, Y9eOHas ay TUTOPHS ISl TIPOBEICHUS 3aHATUI
MPaKTUYECKOTO THIA, Y4eOHasi ayIuTOpHs IJIsi MPOBEACHUS 3aHIATHI J1abOpaTOpHOTO THIA, ydeOHas
ayJIUTOPHS TSl TIPOBEICHUS 3aHATHI CEMUHAPCKOTO TUIIA, IOMEIEHUE JIJIsl KypCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMENIEHHUE ISl MPOBEICHHS T'PYNIMOBBIX W HMHIWBUIYATbHBIX
KOHCYJIbTAllMi, TOMEIICHUE ISl MPOBEICHUS TEKYIEro KOHTPOJISI U MPOMEXKYTOUYHOH aTTecTaluH,
TOMEIIEHUE JIJIsT CAaMOCTOsTeIbHOM padoThl; 634034, Tomckast o0nacTsk, T. ToMmck, Bepmnnuna ynuna, 1.
47,217 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- TeneBuzop Samsung LTD 19 - § wt.;

- Ocmmmorpad GOS-620 - 8 mit.;

- TeneBuzop HacTeHHbldt Samsung LED 55 - 8 mt.;

- TB xamepa ACV-9002SCH Color - 8 mr.;

- Maker - 5 mt.;

- [Ipuntep EPSON;

- MaruutHo-mapkepHas (IepeHOCHas);

- MaruutHo-mapkepHas (HarnosibHasi);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmHoe obecnieueHue:

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Dev-C++5.11;

- GIMP;

- Google Chrome;

- Imagel;

- Microsoft Visual Studio 2010;

- Microsoft Windows 7 Pro;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopatopuss BuAeOMH(DOPMALIMOHHBIX TEXHOJOTHH W HU(PPOBOTO TENEBUIACHHSA: ydyeOHas

CornacoeaHa Ha noptane N2 60777 10


https://lib.tusur.ru/ru/resursy/bazy-dannyh

ayJIUTOpHUS 171l IPOBEICHUS 3aHATUH JEKIIMOHHOTO THUIA, yueOHas ayJUTOpUs Uil MPOBEACHUS 3aHITHM
MPAKTUYECKOTO THUIA, yueOHas ayIUTOpHUs JJIs MPOBEICHUS 3aHATHUM J1abOpaTOpPHOro TUIla, yuyeOHas
ayJIMTOpHUS JIJIsl IPOBEJICHUS 3aHATHII CEMUHAPCKOTO THIIA, TIOMEIICHHE /Il KypCOBOI'O MPOEKTUPOBAHUS
(BBIMONIHEHUS KYPCOBBIX pabOT), MOMEIIEHUE IJisg MPOBEACHUS T'PYNIOBBIX U HMHIMBUAYaJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUe AJIsl IPOBEACHUS TEKYIIero KOHTPOJsS U MPOMEXYTOUHOW aTTeCTallUH,
TOMEIIEeHUE IS CaMOCTOsTEIbHOM paboThl; 634034, Tomckast o6nacTsk, T. ToMck, Bepmmnuna yiuna, 1.
47,217 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- TeneBuzop Samsung LTD 19 - 8 mwr.;

- Ocmmmorpad GOS-620 - 8 mit.;

- TeneBuzop nHactenubiii Samsung LED 55 - 8 mr.;

- TB xamepa ACV-9002SCH Color - 8 mit.;

- Maker - 5 mt.;

- [Tpuntep EPSON;

- MarautHo-MapkepHas (IepeHoCHas ),

- MarautHo-mMapkepHas (HamoJibHas );

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Dev-C++ 5.11;

- Google Chrome;

- ImageJ;

- ImatestMaster V4.5;

- Microsoft Visual Studio 2010;

- Microsoft Windows 7 Pro;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHUE AUCIUILUIMHBI JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI M MHBAIHMIAMH
OCYIIECTBIISIETCS C UCTIOJIB30BAHUEM CPEJICTB OOYUCHUS OOIIEro U CIEeIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ O0YUYAIOMIMMHUCS C HAPYUMIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHWJIMBAIOIICH ammaparypbl, MyJIbTUMEIUWHBIX CPEICTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
T 00YYaIONUXCsl C HHBAJIUIHOCTHIO, MOPTATUBHON WHAYKIIMOHHOW CHCTEMBI. YUeOHast ayAuTOpHs, B
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KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHIX C 0OYUYAIOIMUMUCS C HAPYLIEHUSIMH 3peHHsl TIPETYCMOTPEHO HCIOJIb30BAHHUE B
JICKIIMOHHBIX M YUYE€OHBIX ayJUTOPHUSAX BO3MOXXHOCTH MPOCMOTpPA YIAJICHHBIX 00BEKTOB (HampuMmep,
TEKCTa Ha JOCKE WJM Cjaiija Ha dKpaHe) MPH MOMOIIH BHICOYBEIUYUTENCH s KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHoW nHGOpMaIMi B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 BBeaenue B sI3bIK [TKP-3 TectupoBanue [TpumepHsIil nEpeyeHb
nporpammupoBanusi Python TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 CUHTaKCHC SI3bIKa [TKP-3 TectupoBanue [IpumepHsIil nEpeUYEHb
nporpamMmmupoBanus Python TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
3 bubnuoreku ans oopadotku  |I[IKP-2, IIKP-3  |JlabopaTopHas Tembl m1abopaToOpHBIX paboOT
CUTHAJIOB M N300paskeHuit pabota
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 O0wextHO-opueHTupoBanHoe |[IKP-2, IIKP-3 | TectupoBanue [IpumepHBIil nepeyeHb
IPOrpaMMHUPOBAHNE TECTOBBIX 3a/laHUM
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
5 lloctpoenne rpadpuueckoro  |IIKP-3, [IKP-2  |IIpaktuueckoe TeMbl MPaKTUYECKUX 3aJaHUI
uHTepdeiica nporpamMm 3a/laHue
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOITPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JAUCHUITIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kakas omepanusi B CUHTAaKCHCE s3bIKa MporpamMMupoBaHus Python ocymiectBuTcs mpu
cieayrome komanae “x//y”:
a) MoJIy4eHHe L[eJI0N YacTH OT JIeJIEHUs X Ha Y;
0) rmoryueHue ocTaTKka OT JISJICHUS X Ha Y,
B) JICJICHHE X HA Y,
') Takas omeparnus OTCYTCTBYET B cuHTakcuce Python.
2. Kakyio xkomaHJy HEOOXOJAMMO HCIOJIL30BaTh MJIS BBIBOJA Ha 3KpaH HU300pakKeHHUS U3
nepemMeHHo# | Ha s3bpIKe TporpammupoBanus Python ¢ ucnons3oBanuem onbdauorexku OpenCV:
a) [.show();
0) plt.imshow(]);
B) Imshow(]);
r) cv2.imshow(“name”, I).
3. Kakas 3anuce BepHa JUisl CYUTHIBAHUS M BBIBOJIAa B KOHCOJIb pa3Mepa MaccuBa | B cuHTakcuce
A3bIKa porpaMmupoBanus Python:
a) print(I.shape);
0) print(size(I));
B) print(imsize(]));
r) s= size(]).
4. Kakoii nuama3oH 3Ha4eHUH JOCTYIIEH JJIs TUTIA JaHHBIX Uint§:
a) yncia ¢ miaBaromen Toukoit ot 0 1o 255;
0) nensie uncia ot 0 1o 255;
B) 1iesbie uucia ot 0 1o 7;
r) Llenpie uncna ot 0 0 65535.
5. Kakas omeparus B CHHTaKCHUCE si3bIKa mporpammupoBanus Python ocymecTButcs npu
CIeYIONIeH KoMaHae “x**y”:
a) OJJHOMEpHasi CBEepTKa MacCUBa X C MaCCUBOM Y;
0) BO3BeJIcHUE TIEPEMEHHOM X B CTEIICHbD Y;
B) YMHOXCHHE NIEPEMEHHOM X Ha Y;
') IByMEpHas CBEPTKa MacCHBa X C MAaCCUBOM Y.
6. Kakas 3anuch BepHa Ui CO3/aHMSI JBYMEPHOT'O MaccuBa padMepa 3x3 B CHHTAKCHUCE SI3bIKa
nporpammupoBanus Python:
a)k=[111;1-81;111];
0) k=[[1, 1, 1], [1, -8, 1], [1, 1, 1]];
B)k=(111;1-81;111);
r) k=[[1, 1, 1, 1], [1, 1, 1,1]].
7. PesynpraTroM BbIMOJHEHUs koMmaHAbl “I2 = cv2.resize(l, (int(width/2), int(height/2)),
interpolation=cv2.INTER AREA)” na s3pike nporpamMmmupoBanusi Python Oyzaet:
a) YMEHBIIICHHE TUIOIIAIN U300pakeHus B 2 pasa;
0) yBeTU4YCHHUE pa3MEPOB M300paKEHHUS B 2 pa3a M0 TOPU30HTAIIA U BEPTUKAIIH;
B) YMEHbIIECHHE pa3MepOB U300pakeHus B 2 pa3a Mo FTOPU30HTAIU U BEPTUKAJIY;
I') YMEHBIIICHHE pa3MepoB n3o0pakeHus B 1,41 pasza mo ropu3oHTaIN U BEPTHKAIIH.
8. PesynpTaToM BeImosHeHUs KoMmaHbl “kernel = np.ones((10, 10), np.float32)/100” Ha s3bIKe
nporpammupoBanusi Python Oyner:
a) co3ganue maccuBa 10x10 u3 3nauenuii 0,01;
0) cozmanue maccuBa 10x10 u3 3Hauennii 0,1;
B) co3nanue maccuBa 10x10 u3 3Hauenuii 1;
r) co3manne maccuBa 2x 1 u3 3Hauenwii 0,1.
9. B kako#l mocienoBaTeIbHOCTH 3aMMCHIBAIOTC KaHalbl 1BeTHOrO RGB m3o00paxenus npu
ucnonb3oBanuu o6uomorekn OpenCV:
a) RGB;
6) BGR;
B) RBG;
r) HSV.

10. Kakyro komaHIy HEOOXOIMMO UCITOIB30BaTh JIJII COXPAHCHHS U300paKEHUS U3 MepeMeHHOH [
Ha JUCK KOMIBIOTEpPA B CHHTAKCHUCE si3blka ImporpamMmmupoBanus Python ¢ ucnons3oBanuem
oubnuoreku Pillow::

a) cv2.imwrite(‘“name.bmp”, I);
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6) imwrite(I, “name.bmp”);
B) Lsave(“name”+”.bmp”);
r) .show().

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

bubnunorexu B Python st 3a1a4 KOMIBIOTEPHOTO 3PSHHSL.

OOBeKTUBHBIC METPHKH KauecTBa HU(PPOBBIX U300paKEeHUH.

WNutepnomnsiuus uzo0paxxenuii B Python.

Omneparyst CBepTKH CUTHAJIOB U U300paxkeHuit B Python.

Mopdonoruueckue mpeoOpazoBaHusi OMHAPHBIX H300paKCHUU, MOJACYET OOBEKTOB Ha
OMHAPHBIX U300PAKECHHUSX.

OOBEKTHO-OPUEHTHPOBAHHOE TPOrPAMMHUPOBAHNE (OCHOBHBIC UACH U KOHIIETIIIHH).

Maccussl B Python (Tumnsl MaccuBOB, CHHTaKCHC, ONIEPALIMU HAJl MACCUBAMH).

Yucnossle TUMBI JaHHBIX B Python.

OO6Hapy:keHue U1 Ha U300paKEHHUIX C UCII0Ib30BaHuEM Kackasa Xaapa B Python (OpenCV).
CunThIBaHKE M BBIBOJI Ha SKpaH n300paxkeHuii ¢ ucnonpzoBanuem oudmmorek (Pillow, OpenCV,
Matplotlib).

Nk W=

COXIR

9.1.3. TembI J1a00paTOPHBIX PadoT

—_—

. MccrnenoBanue anropuTMOB UHTEPIIOSAIINNA U300paKCHUI
. ABTOMaTH4€ECKOE PAaclO3HaBaHUE T€OMETPUUECKUX PUTYD
. MonenupoBanne u pribTpanys nuPpPOBHIX MTYMOB H300paKeHUM

W N

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

—_

Peanuzanus anroputMa HEpEe3KOro MaCKUPOBaHHS N300paskeHU

2. Peanuzanus GpyHKuuu n00aBIEHUS rayCCOBCKOIO IIyMa K M300pakeHUIO M (QYHKIUU TS
u3Mepenuss MSE u PSNR 3amrymiaeHHoro nzoopaxeHusl.

3. Peanu3anus anroputMma I8 MOJaBJeHHE IIyMa H300pa)X€HUH C HMCIOIb30BAHHEM
ycpeanstonero GpuibTpa

4. Peanuzanus anroputMma JUisi JoOaBIECHHE rayCCOBCKOIO IIyMa B BUJCOINOCIEI0BATEIBHOCTD C
ucnoip3oBanueM oubaroreku OpenCV

5. Peanu3anus nporpamMmbl ¢ rpadpuueckuMm uHTepdeiicom B tkinter ans 3arpy3ku u

MaciTabupoBaHMs H300pakeHUi

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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