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1. O01mue MoJI0KeHu s

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 YPOBHSI.

1.2. 3agauy AUCHUILIUHBI

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

2. OcBoeHHE OCHOBHBIX OMOIMOTEK 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

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4. Cnocoben
paszpabaThIBaTh U
MIPUMEHSATH
CIIeIUATTU3UPOBAHHOE
MIpOrpaMMHO-
MaTeMaTHYECKOe
obecneyeHue st
MIPOBEICHUS
HUCCIIEIOBAHUN U
PEIICHUH TIPOEKTHO-
KOHCTPYKTOPCKHX U
HAy4YHO-
HCCIIEN0BATENLCKUX
3a1a4

OIIK-4.1. 3naeT MeTOObI
pacdeTa, MPOSKTUPOBAHUS,
KOHCTPYUPOBAHUS U
MOJICpHU3AIMU 00BEKTOB
npodeccCuoHaIbHON
JEITEIILHOCTH C
HCIIOJIBL30BAHUEM CUCTEM
aBTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS

3HaeT METO/Ibl pacueTa, pa3paboTKH U
MOJICPHHU3AIUH CIIEIIHATH3UPOBAHHOTO
POTPAaMMHO-MaTEMaTHIECKOT0 00CCIICYCHUS
JU1s1 0OpaOOTKHM CUTHAJIOB ¥ U300payKCHUIMA

OIIK-4.2. YMmeeT BBIOHpAThH
HaKeThl PUKIIAIHBIX
IpOTpaMM JUJIsl pEIICHHS
3a/1a4 MpoQecCHOHATBHON

YMeeT BBIOUpPATH CpesICTBA pa3pabOTKH
S3BIKOB IIPOrPaMMUPOBAHUS JJIs PELIECHUS
3a71a4 00pabOTKU CUTHAJIOB U N300paKeHUIA

JeSATEIIBHOCTH
OIIK-4.3. Braneer Biraneer coBpeMEHHBIMU SI3bIKAMU
COBPEMEHHBIMU IIPOrpaMMHUPOBAHUS JUIsl 00paOOTKH CUTHAJIOB
POrPaMMHBIMH CPEACTBAMU  |H U300pakeHU

MOJIETTUPOBaHUS,

MMPOCKTUPOBAHHUA U
KOHCTPYHPOBaHUS OOHEKTOB
npodecCuoHATbHON
JIESITCIIBHOCTH

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITKP-1. Criocoben
HCII0JIb30BaTh
COBPEMCHHBIC
JTOCTHKCHUS HAYKH U
NepeIOBbIC
WH(POKOMMYHHUKAIIMOHH
bIC TEXHOJIOTUU, METOIbI
MIPOBEICHUS
TEOPETUICCKHUX U
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM B
HAy4YHO-
HCCIIEI0OBATEbCKUX
paborax B obnacTu
UKTuCC, ctaBuThH
3a7a4d UCCIICIOBAHUS,
BBEIOMpATH METOIBI

[1IKP-1.1. 3naet coBpeMeHHbIE
JOCTHKEHUS] HAYKU B 00J1aCTH
AJIEKTPOMATrHUTHON
COBMECTUMOCTH
PalHO3IEKTPOHHOM
armaparypbl

3Haer COBPCMCHHBIC JOCTUKCHWA HAYKH B
obsacti 00pabOTKH CUTHAJIOB U
M300paKeHHI C UCTIOIB30BAHUEM SI3BIKOB
[IPOrpaMMUPOBAHUS

ITKP-1.2. Ymeer craBuTh
3aJa4d Hay4HO-
UCCIIEI0BATEIbCKUX PadoOT B
oOnactu obecrieueHust
PaguodIEKTPOHHOU
anmaparypbl

YMeeT CTaBUTh 331a4ll HAyYHO-
UCCIIEI0BATENILCKUX PadOT B 00JIACTH
00pabOTKM CUTHAJIOB M N300paskeHH ¢
UCTIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
IPOTPaMMHUPOBAHUS

[1IKP-1.3. Baageet MmeTomaMu
MIPOBEJICHUS TEOPETUUYECKUX U

Brnageer MmeTonamu npoBeAeHUS
TEOPETUUYECKUX U IKCIIEPUMEHTATBHBIX

MEPCTIEKTUBHBIE METO/IBI
npuemMa, nepegadu u
00pabOTKH CUTHAJIOB,
obecreunBarouX pocT
TEXHUYECKUX
XapaKTepUCTHK MpHU
MPOEKTUPOBAHUU
Paarod’IEKTPOHHOM
anmnaparypbl

KCIepUMEHTAIbHOT IKCTIEPUMEHTAIBHBIX UCCIIeJOBaHMI B 00JacTH 00padOTKH

PaBGOTHI ¢ LENbIO UCCIIeJOBaHUN B 00IaCTH CHTHAJIOB ¥ N300pa)XeHUH ¢ HCIIOIb30BaHHEM
COBEpIIEHCTBOBAHHS ¥ |2 TCKTPOMArHATHOM SI3BIKOB IPOTPaMMHPOBAHHS

CO3IAHMIO HOBBIX COBMECTUMOCTH

NEPCIIEKTUBHBIX PazodIeKTPOHHOM

WHOOKOMMYHHUKAMOHH |3TaPaTypPhI

BIX CHCTEM

[TKC-1. Cnocoben IIKC-1.1. 3naet 3HaeT COBPEMEHHBIC METObI 00pabOTKH
pa3pabaTbIBaTh COBPEMEHHBIE METOIbI CHTHAJIOB M N300paKeHUH

npuema, epeaadu u
00pabOTKH CUTHAJIOB

ITKC-1.2. Ymeer
pas3pabarbIBaTh
NEPCIIEKTUBHBIE METO/IbI
npuemMa, nepeaayn u
00paboOTKH CUTHATIOB,
TIO3BOJISIOIINX YITYYIIHTh
TEXHHUYECKHX
XapaKTePUCTHKH
pParuo3IEeKTPOHHON
anmaparypbl

VYMeer pa3pabaTbhiBaTh NEPCIEKTUBHBIC
METObI 00pabOTKU CUTHAJIOB U M300paKEeHUH
C MCIIOJIb30BaHUEM SI3bIKOB
IPOTPaMMHUPOBAHUSL, TO3BOJISIOIINX
YIIyUIIUTh TEXHUUECKUX XapaKTePUCTUKH
PasMo3JIEKTPOHHOM anmnapaTypbl

[IKC-1.3. Bnageet HaBbIKaMu
MPOEKTUPOBAHUS
PaluO3TIEKTPOHHOM
arnmaparypsel C y4eToM
AJIEKTPOMATrHUTHON
COBMECTUMOCTH

Bnaneer HaBbIkaMu pa3pabOTKH METO/I0B
00pabOTKH CUTHAJIOB U N300paKeHUi ¢
MCTIOJIb30BaHUE SI3BIKOB IIPOTPAMMHUPOBAHHS

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKAICMUIECCKHUX 1acoB,
BBIACJICHHBIX HA KOHTAKTHYIO paGOTy oﬁyqalomnxcﬂ C nmpemnoaaBarTejieM
U HAa CAMOCTOATC/IIbHYIO paﬁoTy oﬁyqamumxca

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akameMuuecKnx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tabime 4.1.

Tabmuma 4.1 — Tpy10eMKOCTh AUCIUIUTHHBI IO BUAAM y4eOHOU NeITeTbHOCTH
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Beero |CemecTpbl
4acoB 1 cemectp

Bunpl yaeOHO gesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 42 42
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHueckue 3aHATUA 12 12
JlaGopaTopHbIe 3aHATHS 12 12
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 102 102
BHEAYIMTOPHAas padoTa 00y4arIMXCcs ¢ MpenojaaBarTesieM, BCero
[ToaroroBka K TECTUPOBAHUIO 50 50
BrinosiHeHME TPAKTUUECKOTO 3aJaHUS 28 28
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 24 24
IToaroroBka u capaya JxK3aMeHa 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 180 180
Oo0mas TpynoemMkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW NesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YICOHON ACATEIHHOCTH

Jlex. Cam. Bcero
[Tpak. | Jla6. dopmupyembie
Hazpanus paznenoB (Tem) AUCUMILIMHEI | 3aH., pab., | yacos (6e3
3aH., 4 | pao. KOMITETCHITH
q q 9K3aMEHA)
1 cemecTp
1 BBeneHue B A3bIK IPOIrpaMMUPOBAaHUS |2 - - 8 10 OIIK-4, IIKC-1
Python
2 CHHTAaKCHC sI3bIKa MPOrpaMMHUpPOBaHUs |2 - - 8 10 OIIK-4, [IKC-1
Python
3 bubGimoTeku 1151 00pabOTKU CUTHAIIOB |6 10 12 64 92 OIIK-4, TTIKP-1,
1 U300paKCHUIM ITKC-1
4 OOGBEKTHO-OPUEHTUPOBAHHOE 4 - - 8 12 OIIK-4, I[IKP-1,
IIPOrpaMMHUpPOBaHUE IKC-1
5 IMocTpoenne rpaduyeckoro 4 2 - 14 20 OIIK-4
uHTepdeiica mporpamMmm
Hroro 3a cemectp|18 12 12 102 |144
Uroro|18 12 12 102|144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

TpynoemkocTsb
Ha3zBanus paznenos (Tem) Copneprxanue pasziesnoB (TeM) (TeKIOHHbIe dopmupyemsle
JUCLUTUTMHBI JUCUUIUIAHBI (B T.4. TIO JIGKLIUSM) KOMIIETEHINH
3aHATHUSA), U
1 cemecTp
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1 Benenue B sA3bIK
nporpammupoBanus Python

[Tpumenenne Python. [IpenmymiectBa
u HenoctaTku. Bepcun Python.
Cpensi pa3pabotku ams Python.
Pa6ora ¢ uncinamu B Python.
ITporpamma Ha Python.

OIIK-4, I[IKC-1

Htoro

2 CHUHTaKCHUC sI3bIKa
nporpammupoBanus Python

Omneparop ycnoBus 1 Beioopa. [{ukiib
for, while. Pabora ¢ maccuBamu.
Oynkunu. MckinrodeHus.

OIIK-4, I[IKC-1

Hroro

3 bubmmoteku 1151 00pabOTKH
CUTHAJIOB U U300pakeHU I

Buzyanuzanus 1aHHbIX ¢
HCIIOJI30BaHUEM OMOIMOTEKH
Matplotlib. O6bexTHO-
OpPUEHTUPOBAHHBIN CTUIIb CO3JJaHUS
rpadukoB. ClI0KeHHE CUTHAJIOB.
PaboTa ¢ maccuBamMu B OMOIHOTEKE
NumPy. O6pabdoTka n3o0paxeHuii B
oubmuoteke Pillow. ITaker SciPy.
Mopdosorust — aBTOMaTHIECKHUMA
nojacuet 00bekToB. OOpaboTKa
n300pakeHH B OMOIHOTEKE
OpenCV. PaGoTa ¢ BUI€OITOTOKOM B
OpenCV. ABTOMaTHYECKOE
oOHapyxeHue 00BEKTOB 10 (HOTO U
BUJICOJJAHHBIM C HCTOJIb30BaHUEM
oubmuorexu OpenCV.

OIIK-4, IIKP-1,
ITIKC-1

Hroro

4 OOBEKTHO-OPUEHTUPOBAHHOE
IPOrpaMMUPOBAHUE

OcHoBHbIe TOHITHA. OCHOBHEIE
konnenmuu. Kinacc. Mertonnl.
Konctpyxkrop. Ilpenmymectsa OOIL.

OITK-4, TIKP-1,
TIKC-1

Htoro

5 Iloctpoenue rpaduueckoro
uHTepdeiica mporpamm

Berpoennsiit Monyns TKinter , OOIT
nonxon B TKinter, mpumep
noctpoeHus uatepdeiica ¢
ucnoab3oBanrem TKinter.
bubnmoreka PyQt. Qt Designer.
[Tpumepsl mocTpoeHust uHTEpdeiica ¢
ucnonszoBanueM Qt Designer u

PyQt.

OIIK-4

Hroro

Uroro 3a cemectp

18

Hroro

18

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. llpakT4yeckue 3aHATUSA (CEMHUHAPHI)

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPORB)

Hazanus
paznenosB (Tem)
JUACITUTUTAHBI

HanMenoBaHue npakTUYECKUX 3aHATUN
(ceMHrHapoOB)

TpynoemMKkocCTs,
q

dopmMupyemebie
KOMIIETEHILIUH

1 cemecTp
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3 bubnuoreku 115 | Peanuzanust anroputMa HEpe3Koro 2 OIIK-4

00paboTKu MacKHUpOBaHMsI U300paKeHUI
CUTHAJIOB U Peanuzamus pynkumnm 106aBieHus 2 OIIK-4, TTIKC-1
1300paKeHNH rayCCOBCKOTO IIyMa K H300pakeHUI0 U

¢byukaun 1is usmepennst MSE u PSNR
3aIIyMJICHHOTO U300paKEeHHUS.

Peanusanus anropurMa s IOJaBJICHKE IIyMa 2 OIIK-4, I[IKC-1
n300pakeHHi ¢ UCTI0JIb30BaHUEM
ycpenusoniero GpuibTpa
Peanu3amus anroputma Juisi 1006aBieHUE 2 OIIK-4, ITIKC-1
rayCcCoBCKOIO IlIyma B
BU/JICOTIOCIIEIOBATENBHOCTD C UCIIOJIb30BAHUEM
oubmmoreku OpenCV

Peanuzanus anroputMa i yCpeaIHEHUS 2 OIIK-4, TIKC-1
KaJpOB 3alIyMJICHHOU
BU/JIEOIOCIIEJOBATEILHOCTH

Hroro 10
5 IlocTpoenue Peanu3arus mporpamMmsl ¢ TpaduIecKUM 2 OIIK-4
rpaduIecKkoro uHTepdeiicom B tkinter st 3arpy3ku u
uHTEepdeiica MaciTabupoBaHUs H300paKEeHUI
porpaMm Uroro 2
Hroro 3a cemectp 12
Hroro 12

5.4. JlabopaTopHbIe 3aHATHUSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padoT

HaszBanus pasnenos HaunmenoBanue 1abopaTopHbBIX dopmupyemble
(Tem) MUCHIUIUTAHBI pabor Tpynoemkocts, 4 KOMIIETEHIIUHT
1 cemecTp
3 bubmnorexku st Hccnenosanue anropurMoB 4 OIIK-4, TIKP-1, TIKC-1
00pabOTKM CUTHAJIOB |MHTEPIIOJISALUN U300pakeHU I
1 n300paXkeHni ABTOMaTHYECKOE PACTIO3HABAHHE 4 OIIK-4, TIKP-1, TTKC-1
reoMeTpHUECKUX HUryp
MopenupoBanue U GUIbTpaIus 4 OIIK-4, ITIKP-1, TTKC-1
M(POBBIX MTYMOB U300payKEHUI
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

Buarel
HasBanus paznenos (Tem) . | Tpynoemkocts, | @opmupyemsie Dopmsbl
CaMOCTOSITEIIbHOU
JUCLUTIINHBI q KOMIIETCHLIUU KOHTpPOJIA
paboThI
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1 cemecTp

1 BBenenue B SI3BIK IToaroroBka k 8 OIIK-4, IIKC-1 | TectupoBanue
nporpamMmmupoBanus Python TECTUPOBAHUIO
Hroro 8
2 CUHTaKCHC SI3bIKa ITonroroBka k 8 OIIK-4, I[IKC-1 | TectupoBanue
nporpammupoBanusi Python TECTUPOBAHUIO
Hroro 8
3 bubnunoreku s o6padbotku |IloaroroBka 20 OIIK-4, IIKP-1,| TectupoBanue
CUTHAJIOB M N300paskeHuit TECTUPOBAHUIO ITIKC-1
Brimoninenue 20 OIIK-4, IIKC-1 | IIpakTudeckoe
MPaKTUYECKOTO 3aJlaHue
3a/1aHUS
[ToaroToBka k 24 OIIK-4, ITIKP-1, | JlTabopaTopHas
nabopaTopHOH ITKC-1 pabora
paboTe, HaNTMCaHUE
oTyeTa
Hroro 64
4 O6bexTHO-opueHTupoBanHoe | [lonroroska k 8 OIIK-4, I1KP-1,| TectupoBanue
IIPOrpaMMHUPOBaHUE TECTUPOBAHUIO ITIKC-1
Hroro 8
5 Iloctpoenune rpadpuueckoro |IloaroroBka 6 OIIK-4 TectupoBanue
uHTepdeiica mporpamm TECTUPOBAHUIO
Breimoninenue 8 OIIK-4 [IpakTrueckoe
MPaKTUYECKOTO 3aJlaHue
3a/1aHUS
Hroro 14
Hroro 3a cemectp 102
[Toaroroska u 36 OK3aMeH
claya ’K3aMeHa
Hroro 138

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

3aHATUI
Buapl yaeOHOM AesSTENHHOCTH
dopmupyembie
Jlek. | IIpak. | Jlao. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-4 + + + + Jlaboparopuas pabota, [Ipaktudeckoe
3ananue, TectupoBaHue, JK3aMeH
ITKP-1 + + + Jlaboparopnas pa6ota, TectupoBanue,
DK3aMeH
ITKC-1 + + + + JlaGopatopHnas pabora, [IpakTrueckoe
3afanue, TectupoBaHue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA
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bannbeHbIe o1eHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIe OLIEHKH

. . |MakcuManbpHBIN 062
MaxkcumManbHbIN MaxkcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
®opMbl KOHTPOJIA 6amr Ha 1-y10 KT ¢ 0asu 3a nepuoj
2KT u Ha KoHerlt CEMECTp
Hauana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
Jlaboparopnas pabota 0 20 10 30
[TpakTueckoe 3agaHue 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 KOHTPOIb MPECTaBIEH B Tabnuie 6.2.
Tabmmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIHH 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% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTABIICH B TaOIUIE

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

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI
7.1. OcHoBHAasi IUTEpaTypa

1. Knerre, P. Komnerorepuoe 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 : 351eKTpoHHO-O0MOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/131691 Pexxum goctyma: ajisi aBTOpHU3. MOJb30BaTeICH. [DIEKTPOHHBIN
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/131691.
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2. Cammepduna, M. Python na mpakTuke : yueoHoe mocooue / M. Cammepduig ; mepeBos ¢
anrnuiickoro A. A. CnuakuH. — MockBa : JIMK IIpecc, 2014. — 338 ¢c. — ISBN
978-5-97060-095-5. — TekcT : aneKkTpoHHbIN // JlaHb : 35eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/66480 Pexxum noctymna: s aBTOPHU3. MOJIb30BaTeICh. [DIEKTPOHHBIN
pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/66480.

3. T'oncanec P. C., Byac P. O. 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 s3bike Python / 3. C. fu ; nepeBoa ¢
anrnuiickoro A. A. Cnunkun. — Mocksa : JIMK IIpecc, 2016. — 312 ¢. — ISBN
978-5-97060-200-3. — TexcT : aneKkTpoHHbIH // JIaHb : 3nekTpoHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/93569 Pexum poctyma: ans aBTOpH3. MOJb30BaTeneil. [DIEeKTPOHHBIN
pecypce]: — Pexxum noctyna: 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 c. —
ISBN 978-5-97060-821-0. — TekcT : anekTpoHHbIi // JIaHb : 311eKTpOHHO-OMOIMOTEeYHAsl cUcTeEMa. —
URL: https://e.Jlanbook.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. Yoart, X. J[smHoy. —
Mockaa : JIMK IIpecc, 2018. — 266 c¢. — ISBN 978-5-97060-600-1. — Tekcr : anekTponHsiii // JIans :
ANMeKTpoHHO-OnOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/116124 Pexum goctyna: s
aBTOpHU3. TMonb30oBaTene. [DaekTpoHHBIHN pecypc]: — Pexum pgocryna:
https://e.lanbook.com/book/116124.

4. Koanep, A. Uzyuaem OpenCV 3. Pa3paboTka mporpaMM KOMIIbIOTEpHOTO 3peHus Ha C++ ¢
npumenenuem oudnuoreku OpenCV / A. Kanep, I'. Bpaacku ; nepeBoj ¢ anriuiickoro A. A. CiIMHKHHA.
— Mocksa : JIMK Ilpecc, 2017. — 826 c. — ISBN 978-5-97060-471-7. — TexkcT : 37€KTpOHHBIH //
Jlaup : snexkTpoHHO-OMOMUOTeyHas 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/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. ITonynanos, 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 : »SHnexkTpoHHO-OubGnumoteynas cucrtema. — URL:
https://e.lanbook.com/book/179915 Pexum gocTyma: 1jisi aBTOpHU3. MOJIb30BaTeNeil. [DIEeKTPOHHBIH
pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/179915.

2. Su, 3. C. IIporpammupoBaHre KOMIBIOTEPHOTO 3peHus Ha si3bike Python / O. C. fH ; mepeBox ¢
anrauiickoro A. A. Cnunkun. — Mocksa : JIMK IIpecc, 2016. — 312 ¢c. — ISBN
978-5-97060-200-3. — TekcrT : aneKTpoHHBIH // JIaHb : 3eKTpOHHO-O0MOMMoTeYHas cucrema. — URL:
https://e.lanbook.com/book/93569 Pexum noctryma: nms aBTOpU3. MOJb30BaTeneil. [DIEKTPOHHBIN
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 Pexxum moctymna: 1jsi aBTOPU3.
noJib30Barteseil. [DaeKkTpoHHbI pecypc]: — Pexum noctyma: https://e.lanbook.com/book/177618.

4. Knerre, P. KomnbrotepHoe 3penue. Teopust u anroputmsl : yueOnuk / P. Knerre ; mepeBon ¢
anrnuiickoro A. A. Canunkuna. — Mocksa : JIMK IIpecc, 2019. — 506 ¢. — ISBN
978-5-97060-702-2. — TekcrT : 2neKTpOoHHBIH // JIaHb : 3eKTpOHHO-O0MOIMOoTeYHas cucrema. — URL:
https://e.lanbook.com/book/131691 Pexum gocTtyma: mjisi aBTOpU3. MOJIb30BaTeNeil. [DIEeKTPOHHBIH
pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/131691.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

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

JlaGopaTopusi BUACOMH()OPMAITMOHHBIX TEXHOJIOTHA W HUPPOBOTO TEIECBUICHUSA: ydueOHas
ayTUTOPHS IUTsl TIPOBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, Y4eOHas ayTUTOPHSI ISl TIPOBEICHUS 3aHATUI
MPaKTUYECKOTO THIA, Y4eOHasi ayIuTOpHs IJIsi IPOBEACHUS 3aHIATHI J1abOpaTOpHOTO THIA, ydeOHas
ayJUTOPHS TSl TIPOBEICHUS 3aHATHI CEMUHAPCKOTO TUIIA, IIOMEIEHUE JIJIsl KypPCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMENIEHHE ISl MPOBEICHHS T'PYNIOBBIX W HMHIWBHUIYATbHBIX
KOHCYJIbTAallMi, TOMEIICHUE ISl MPOBEICHUS TEKYIEro KOHTPOJISI U MPOMEXKYTOUYHOH aTTecTaluH,
TOMEIIEHUE JIJIs1 CaMOCTOsTeIbHOM paboThl; 634034, Tomckast o0nacTsk, T. ToMmck, Bepmmnuna yiuna, 1.
47,217 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- TeneBuzop Samsung LTD 19 - § w.;

- 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);

- MarnutHo-mapkepHas (HarnosibHasi);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Dev-C++5.11;

- GIMP;

- Google Chrome;

- Imagel;

- Microsoft Visual Studio 2010;

- Microsoft Windows 7 Pro;
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- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopatopuss BuaeoHMH()OPMANMOHHBIX TEXHOJOTHH W HMUPPOBOTO TEIEBUIACHUS: ydeOHas
ayIUTOpHUS JIJIsl IPOBEICHUS 3aHSATUH JEKIIMOHHOTO THIA, YieOHast ayJUTOPUS ISl IPOBEICHUS 3aHITHIA
MPAKTUYECKOTO THUIA, ydeOHas ayIUTOPUs IJIs MPOBEICHUS 3aHATHH J1abOpaTOPHOTO THUIIA, yuyeOHas
ayIUTOPHUS JIJISl IPOBEICHUS 3aHATHI CEMUHAPCKOTO THITA, TOMEIICHHE JIJIs1 KYPCOBOT'O MPOCKTUPOBAHUS
(BBIMMOJTHEHUSI KYPCOBBIX paboOT), MOMEIIEHUE IJs NMPOBEICHUS TPYNIOBBIX W HWHIUBUAYATbHBIX
KOHCYJIbTAllMH, MOMEIICHUE JJIsI MPOBEACHUS TEKYIIETO0 KOHTPOJS U MPOMEXYTOUYHOW aTTECTAllUH,
MOMEIICHUE JUISI CAMOCTOSITeNIbHOM padoThl; 634034, Tomckas obnacts, T. Tomck, Bepmmnauna ynuna, 1.
47,217 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- TeneBuzop Samsung LTD 19 - § wr,;

- Ocuumorpag GOS-620 - 8 mit.;

- TeneBuzop HacTeHHbldt Samsung LED 55 - 8 mt.;

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

- Maker - 5 mrt.;

- [Ipuntep EPSON;

- MarautHo-mapkepHas (IepeHOCHas);

- MarnutHo-mMapkepHas (HarnosibHast);

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

[Iporpammuoe obecnieueHue:

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Dev-C++5.11;

- Google Chrome;

- ImagelJ;

- ImatestMaster V4.5;

- Microsoft Visual Studio 2010;

- Microsoft Windows 7 Pro;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIINU
1 BBeaeHnue B sI3bIK OIIK-4, I[IKC-1 |TectupoBanue [TpumepHsIil nEpeyeHb
nporpammupoBanusi Python TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
2 CHHTaKCHC SI3bIKa OIIK-4, I[IKC-1 |TectupoBanue [IpumepHsIil nEpeYEHb
nporpamMmmupoBanus Python TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
3 bubnuoreku ans oopadotku  |OIIK-4, IIKP-1, |JlabopaTopHas Tembl m1abopaToOpHBIX paboT
CUTHAJIOB M N300paskeHuit IIKC-1 pabota
[IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpumMepHbIi TEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 O0wextHO-opueHTupoBanHoe |OIIK-4, IIKP-1, |TectupoBanue [IpumepHBIil nepeyeHb
MPOrpaMMHUPOBAHUE [MKC-1 TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
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5 IMoctpoenwue rpaduueckoro OIIK-4 [IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
uHTEpdeiica nporpaMm 3a/laHue
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMATHUECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMaTHUYECKOe
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEeyAOBIETBOPUTENBHO) | LITU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 2JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMpPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpainarscs A 6ojee 1eTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUEHHBIHN 2JIEMEHT COEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
M3yYEHHBIN 3JIEMEHT COJICPIKaHUsI CHCTEMHO, TPOU3BOJIEHO U JIOKA3aTEIbHO
BOCIIPOU3BOMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM H APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU JTUCIUILIIHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. Kakas omepauusi B CHHTaKcHucCe si3blka mporpammupoBaHus Python ocymectButcs npu
clenyromei komauzae “x//y’:
a) MOJy4YeHHE 110N YacTH OT JIeJICHHUS X Ha Y,
0) monmyueHue ocTaTKa OT JeNIeHUs X Ha Y;
B) JIeTICHHE X HA Y;
I') Takas omepaiusi OTCyTCTBYyeT B cuHTakcuce Python.
2. Kakyo komMaHIy HeOOXOAWMO HCIOJB30BaTh JJs BBIBOJA HAa SKpaH H300pakeHUs U3
nepeMeHHoil | Ha s3pike mporpammupoBanus Python ¢ ucnonszoBanuem oubmuorexu OpenCV:
a) [.show();
0) plt.imshow(]);
B) Imshow(]);
r) cv2.imshow(“name”, I).
3. Kakas 3anuce BepHa IUisi CY4UTHIBAHUS M BBIBOJIa B KOHCOJIb pa3Mepa MaccuBa | B cHHTakcuce
A3bIKa porpamMmupoBanus Python:
a) print(I.shape);
0) print(size(I));
B) print(imsize(]));
r) s= size(]).
4. Kaxkoii nuamnazoH 3Ha4eHUN JOCTYTEH Ui TUIIA JaHHBIX uint§:
a) 4Kclia ¢ IiaBaromei Toukout ot 0 1o 255;
0) nenwie yncia ot 0 1o 255;
B) 1ienble yucna ot 0 1o 7;
r) Lenbie uncna ot 0 g0 65535.
5. Kakas omepauusi B CMHTaKcuce si3pika mporpammupoBaHus Python ocymectButcs npu
CIeyIoIIel KoMaHzae “x**y”:
a) OJJHOMEpHas CBepTKa MAacCUBa X C MACCUBOM Y;
0) BO3BeJICHUE MIEPEMEHHOM X B CTEIICHb Y;
B) YMHOXCHHE MIEPEMEHHOH X Ha Y;
') IByMEpHasi CBEPTKA MacCHUBA X C MACCHUBOM Y.
6. Kakas 3anuce BepHa il cO3AaHUs JBYMEPHOI'O MacCuBa pasMmepa 3x3 B CHHTaKCHCE S3bIKa
nporpammupoBanus Python:
a)k=[111;1-81;111];
o) k=[[1, 1, 1], 1, -8, 1], [1, 1, 1]];
B)k=(111;1-81;111);
r) k=[[1, 1,1, 1], [, 1, 1,17].
7. PesynpraTom BeImonHeHHUs koMaunbl “I2 = cv2.resize(l, (int(width/2), int(height/2)),
interpolation=cv2.INTER AREA)” Ha si3pike nporpammupoBanusi Python 6ynet:
a) YMEHBIIICHHE TUTONIaId N300pakeHus B 2 pasa;
0) yBenu4yeHune pa3MepoB U300paKeHUs B 2 pa3a Mo TOPU3OHTAIN U BEPTHKAIH;
B) YMEHBIIIEHHE pa3MePOB U300pakeHuUs B 2 pa3a Mo TOPU30HTAIU U BEPTUKAIIH;
') yMEHbILIEHUE pa3MepoB n300paxkenus B 1,41 paza mo ropu3oHTAIN U BEPTUKAIIH.
8. PesynbpraTom BhimonHeHus komauzasl “‘kernel = np.ones((10, 10), np.float32)/100” Ha s3bIKe
nporpammupoBanus Python Oyner:
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a) co3ganue maccuBa 10x10 u3 3nauenuii 0,01;
0) cozmanue maccuBa 10x10 u3 3Havennii 0,1;
B) co3nanue maccuBa 10x10 u3 3Hauenuii 1;
r) co3manne MmaccuBa 2x 1 u3 3Hadenwii 0,1.
9. B kako#l mocienoBaTeIbHOCTH 3aMMCHIBAIOTCs KaHalbl 1iBeTHOrTO RGB m3o00paxenus npu
ucrnonb3oBanuu o6udmorexkn OpenCV:
a) RGB;
6) BGR;
B) RBG;
r) HSV.

10. Kakyro komaHIy HEOOXOIMMO MCIOJIB30BATh JJIsl COXpPaHEHUs W300paKeHUs U3 TepeMeHHOM |
Ha JUCK KOMIBIOTEpPA B CHHTAKCHUCE si3blka ImporpamMmmupoBanus Python ¢ ucnons3oBanuem
oubmmnotexu Pillow::

a) cv2.imwrite(‘“name.bmp”, I);
0) imwrite(I, “name.bmp”);

B) L.save(“name”+”.bmp”);

r) l.show().

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

bubnunorexu B Python st 3a1a4 KOMIBIOTEPHOTO 3PSHHSL.

OOBeKTUBHBIC METPHKH KauecTBa LHU(PPOBBIX H300paKEeHUH.

Wutepnomnsiuus uzoOpaxxenuii B Python.

Omneparyst CBepTKH CUTHAJIOB U U300paxkeHuit B Python.

Mopdonoruueckue mpeoOpazoBaHusi OMHAPHBIX H300paKeHUU, MOJACYET OOBEKTOB Ha
OMHAPHBIX U300PAKECHHUSX.

OOBEKTHO-OPUEHTHPOBAHHOE MTPOrPaMMHUPOBAaHNE (OCHOBHBIC UACH U KOHIIETIIIHH).

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

Yucnossle TUMBI JaHHBIX B Python.

OO6Hapy:xeHue U1 Ha N300paKEHHUIX C UCII0JIb30BaHuEM Kackasa Xaapa B Python (OpenCV).
CunThIBaHKE M BBIBOJI Ha SKpaH n300paxkeHuii ¢ ucnonpzoBanuem ouommorek (Pillow, OpenCV,
Matplotlib).

Nk W=

COXIR

9.1.3. Tembl J1a00paTOPHBIX PadoT

. MccrnenoBanue anropuTMOB UHTEPIOSAIINN U300paKCHHUI
. ABTOMaTHYECKOE PAacIO3HaBAHNUE T€OMETPUUECKUX PUTYD
3. MonenupoBanue u GuiIbTpanus MUPPOBHIX ITYMOB N300paKCHHI

N —

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

—_

. Peanuzanus anropurma Hepe3KOro MaCKUpOBaHHS H300paskeHU

2. Peanuzanus GpyHKuuu n00aBIeHUS rayCCOBCKOIO IIyMa K M300pakeHUIO M (QYHKIUU TS
u3mepenuss MSE u PSNR 3amrymiaeHHoOro nzoopaxeHus.

3. Peanu3anus anroputMma I8 MOJaBJIeHHE IIyMa H300pa)X€HUH C HMCIOJIb30BAHHEM
ycpeanstonero GpuibTpa

4. Peanuzanus anroputMma JUisi JoOaBIECHHE rayCCOBCKOIO IIyMa B BUJCOINOCIEI0BATEIIBHOCTD C
ucnoip3oBanueM oubaroreku OpenCV

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

MaciTaObupoBaHMs H300paskeHU

9.2. MeTonnueckne peKOMeHIa N

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

HauaTp uzydeHue AuCHHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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