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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 72 72 4acoB
OO0mmas TpyJ0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.e.

®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3a4eT ¢ OLEHKOM 3

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).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb qucuuiuine: Moayss npodecCHOHaIbHON OATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.02.09.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-4. Cniocoben
UCIIOJIb30BaTh METO/IbI
HUCCIICO0BAHUA U
YIpaBIECHUS TPOIIECCOM
pa3pabOTKU U CO3AaHUs
00BEKTOB
pohecCHOHATLHOM
JESITCIIBHOCTH

[1K-4.1. 3naer
MaTeMaTUYECKUH armnapar
(OTOHUKY JJIs1 aHAIIN3A,
OIMCAaHUS U UCCIIEIOBAHMS
YCTPOWCTB M CUCTEM
($OTOHMKH U
ONTO3JIEKTPOHUKHU

3HaeT MaTeMaTUYeCKHii anmapar o0paboTKu
CUTHAJIOB M N300pa’keHUI C UCTIOIb30BaHUEM
A3BIKOB IIPOrPAMMUPOBAHMUS JIUIsl aHATIU3A,
ONMCAHUA U UCCIIEJOBAHUSI YCTPOICTB U
cucteM (OTOHHUKH U ONTOAIEKTPOHUKHI

[1K-4.2. YMeeT npuMeHsITh
HaBBbIKU YHUCJICHHOTO aHAJIN3a,
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS U
MIPOEKTUPOBAHMUS, A TAKKE
OCHOBHbI€ NMPUHIIUITBI TEOPHH
pa3pabOTKH yCTPOUCTB U
CHUCTEM MHTETpaIbHOU
($hOTOHHKH U
OTNTORJIEKTPOHUKH.

YMeeT mpuMeHSTh HaBBIKK 00pabOTKH
CUTHAJIOB M N300pa’keHUIl C UCTIOIb30BaHUEM
SI3BIKOB TMPOTPaMMHUPOBAHHUS JJISI CHCTEM
WHTETpaJIbHON (DOTOHHUKHU U
OTITOYJICKTPOHUKH.

I1K-4.3. Bnaneet
TOTOBHOCTBIO TIOJIb30BaThCS
MaTEeMaTHYECKHUM armapaTom
B 00nacT (POTOHUKH ISt
aHaJIn3a, OIUCAHUI U
UCCIIEIOBaHUS YCTPOUCTB U
cucteM (GOTOHUKU U
OTTORJICKTPOHHUKHU
MPUMEHHUTEIHHO K
MIPUKIIATHBIM 3a/1a4aM
nepenayu, mpeodpa3oBaHus u
npuema nHhopManuu

BnageeT roToBHOCTBIO 110OJIB30BATHCSA
MaTeMaTUYECKUM armaparoMm it 00paboTKu
CUTHAJIOB M N300pa’keHUil ¢ UCTIOIb30BaHUEM
S3BIKOB MPOrPaMMHUPOBAHUS IPUMEHHUTEIBHO
K IIPUKJIAJIHBIM 33aJa4aM IepeiadH,
npeoOpa3oBaHus U preMa HH(popMaIum B
cucreMax (POTOHMKH U ONTO3IEKTPOHUKU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4arommxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 9acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Becero  |CemecTpbl
Bunbl yueOHOI nesTenbHOCTH
4acoB |3 ceMmecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 20 20
[ToaroroBka K TECTUPOBAHUIO 32 32
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 20 20
Oo0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo0mas TpyaoeMKocTh (B 3.€.) 3 3
5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
3
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B

tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI YYCOHOH J€ITEIbHOCTH

Jlek. Bcero uacos
IIpak. | Cam. dopmupyembie
HasBanus paznenoB (Tem) TUCHUTLTAHBI 3aH., (6e3
3aH., 4 |pal., 4 KOMITETCHITH
q 9K3aMEHA)
3 cemecTp
1 BBeneHue B A3bIK IPOIrPaMMUPOBAHUS 2 - 8 10 I1K-4
Python
2 CHHTaKCHC S3bIKa TPOTPAMMHUPOBAHUS 2 - 8 10 [1K-4
Python
3 bubnuoreku s 00pabOTKU CUTHATIOB U 6 14 24 44 [1IK-4
M300paKeHUI
4 OOBEKTHO-OPUEHTUPOBAHHOE 4 - 12 16 [1K-4
POrpaMMHUPOBAHHE
5 Iloctpoenune rpaduyeckoro uurepdeiica 4 4 20 28 [1K-4
porpaMmm
Hroro 3a cemectp| 18 18 72 108
Hroro| 18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) JTUCHUNIMHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIMHEI (B T.4. IO JIEKIHSIM) PUBEICHO B Tabymie 5.2.
Ta6muna 5.2 — Coxeprkanue pa3aeaoB (TeM) TUCHHUIUIMHBI (B T.4. IO JCKITUSIM)

Ha3Banus paznenos (Tem) Coneprxanue pazzienoB (Tem) Tpynoemxocts dopMupyembie
JUCITUTUTAHBI JTUCUUIUIAHEI (B T.4. TIO JICKLIUSM) (7IeKUHOHKEIC KOMIIETEHIINH
3aHATHS), 4
3 cemecTp
1 BBenenue B A3BIK [Tpumenenue Python. [IpenmymectBa 2 T11K-4
nporpammupoBanus Python u HepocTtatku. Bepcuu Python.
Cpenpl pazpabotku st Python.
Pa6ora ¢ uncinamu B Python.
[Iporpamma Ha Python.
Hroro 2
2 CHHTAaKCHC sI3bIKa Omneparop ycnoBus 1 Beioopa. L{ukibl 2 [IK-4
nporpammupoBanus Python for, while. Pabora ¢ maccuBamu.
Oynknnn. Mckirouenus.
Hroro 2
4
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3 bubnmoreku A 00paboOTKH
CUTHAJIOB M N300paskeHUi

Busyanuszanus 1aHHbIX €
HCIOJIb30BaHNEM OMOIHOTEKH
Matplotlib. O6bekTHO-
OpI/IeHTI/IpOBaHHI)Iﬁ CTHUJIb CO31aHUA
rpa¢ukoB. CoKeHHE CUTHAJIOB.
PaGora ¢ maccuBamu B OMOJIMOTECKE
NumPy. O6paboTka u300pakeHuit B
oubmmoreke Pillow. [Taket SciPy.
Mopdoorusi — aBTOMaTHISCKUH
nozacuet 00bexToB. OO6pabdoTKa
M300paKeHUi B ONOIHOTEKE
OpenCV. Pabora ¢ BUICONIOTOKOM B
OpenCV. ABTOMaTuyeckoe
oOHapyx)eHre 00beKTOB 10 (poTO 1
BUACOJaHHBIM C UCIIOJIB30BAHUEM
oubmmorexku OpenCV.

[IK-4

Htoro

4 OOBEKTHO-OpPUEHTUPOBAHHOE
IIPOrPaMMUPOBAHUE

OcHoBHBIE TOHATHSA. OCHOBHEIE
koHuenuu. Kimacc. Metoasl.
Koncrpyxkrop. IIpenmymectsa OOIL.

[1IK-4

HUroro

5 IMocTpoenune rpaduyeckoro
uHTepdeiica mporpamMm

Bcerpoennsriit momyns TKinter , OOIT
noaxox B TKinter, mpumep
MoCTpoeHus uurepdeiica ¢
ucnons3oBanueM TKinter.
bubmuoteka PyQt. Qt Designer.
[Tpumepsr mocTpoenust uHTEpdeiica ¢
ucrnonb3zoBanueMm Qt Designer u PyQt.

IT1K-4

Hroro

Hroro 3a cemectp

18

Htoro

18

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuia 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

Haszpanus
paznenos (Tem)
JUCIUIIAHBI

HanmeHnoBanue nmpakTHYECKUX 3aHATHI
(cemuHapoOB)

TpynoeMKoCTb,
q

dopmupyembie
KOMIIETEHIIUH

3 cemecTp
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3 bubnuoteku s | Peanu3zanus anroputma HEPE3KOro 2 [1K-4
00paboTKu MacCKHUpOBaHMsI U300paKeHUI
CUTHAJIOB U Peanuzamus dyHkumnm 1006aBieHus 4 I1K-4
1300paKeHNH rayCCOBCKOTO IIyMa K H300pakeHUI0 U
¢dbynkuun 15 usmepennst MSE u PSNR
3aIIyMJICHHOTO U300payKEeHUS.
Peanusanus anropurMa s I0JaBJICHHE LIymMa 4 I1K-4
n300pa’keHHi ¢ CIIOJIb30BaHHEM
ycpennsouiero GpuiabTpa
Peanuzarus anropurma st jo0aBieHue 2 [1K-4
rayCCOBCKOTO IITyMa B
BUICOTIOCIIEIOBATEIBHOCTD C HCITOJIb30BaHHEM
oubmoreku OpenCV
Peanu3zanus anroput™a s yCpeaHeHUs 2 [1K-4
KaJpOB 3allyMJICHHOU
BU/JICOTIOCIIEIOBATEILHOCTH
Hroro 14
5 IlocTpoenue Peanmzanus mporpaMmel ¢ rpadguyecKkum 4 [1K-4
rpaduIecKoro unTepdeiicom B tkinter s 3arpy3ku u
uHTEepdeiica MaciTabupoBaHus U300paKeHU
porpaMm Hroro 4
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

He npegycmoTpeHo yaeOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM IIIaHOM

5.6. CamocTosiTesqIbHasi paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunabl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHpYEMble KOMIIETEHLIUN
HasBanus pasnenos (Tem) Bt . | Tpynoemkocts, | @opmupyemblie @opmbl
JHUCIUATLINHEL CaMOCTOATCIILHON q KOMIICTCHITUHI KOHTPOJIA
paboThI
3 cemecTp
1 BBeneHue B SI3BIK IloaroroBka x 4 I[1IK-4 3auér ¢
nporpammupoBanus Python 3a4eTy C OLICHKOMN OLICHKOM
IloaroroBka x 4 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 8
2 CHuHTaKCHC SI3bIKa IToaroroBka k 4 I1IK-4 3auéT ¢
nporpammupoBanus Python 3a4eTy C OLICHKOMN OLICHKOM
IloaroroBka x 4 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 8
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3 bubnmoreku ans o6padoTku |[loaroroBka k 4 [1K-4 3auét c
CUTHAJIOB M NU300paKCHUI 3a4ETy C OLICHKOM OLIEHKOM
ITonroroBka K 8 [1K-4 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 12 [1K-4 [IpakTrueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a/laHus
Uroro 24
4 O0OBEKTHO- IToxroroska k 4 [1K-4 3auér ¢
OPUEHTHUPOBAHHOE 3a4eTy C OLIEHKOH OIIEHKOM
OporpaMMHupOBaHHUE IloaroroBka k 8 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Uroro 12
5 TMoctpoenwne rpaduyeckoro |Iloaroroska 4 I1K-4 3a4éT
uHTepdeiica mporpamMm 3a4eTy C OLIEHKOH OIIEHKOM
IloaroroBka k 8 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 8 [1K-4 IIpakTrueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a/IaHUS
Hroro 20
Hroro 3a cemectp 72
Uroro 72

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
dopmupyembie Bunbl yueOHOIl esTenbHOCTH
@OpMBI KOHTPOJISA
KOMIICTCHIINH Jlek. 3aH.|IIpak. 3an. |Cam. paO.
I1IK-4 + + + 3auér ¢ oneHkou, [Ipakruueckoe
3amanue, TecTupoBaHue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumanbHbIN Oamt
MaxkcumanbHbIA MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ 6asu1 3a Iepuos
2KT u Ha KoHel CEMECTP
Hayana cemectpa | mMexnay 1KT u 2KT
ceMecTpa
3 cemecTp
3a4éT ¢ OIeHKOH 0 0 30 30
[TpakTnueckoe 3agaHue 20 20 10 50
TectupoBaHnue 10 0 10 20
Hrtoro makcumym 3a 30 20 50 100
Hepuos
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Hapacraromum urorom 30 50 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Cammepoung, M. Python Ha npaktuke : yuedbnoe nmocodbue / M. Cammepdung ; nepeBos ¢
anrnuiickoro A. A. Cnunkud. — Mocksa : [IMK TIlpecc, 2014. — 338 c. [DnekTpoHHbIi pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/66480.

2. Toncanec P. C., Byxac P. D. lludposas obpabdoTka nzodopakenuit. - M.: Texnocdepa, 2005. -
1070 c. (mammuue B 6ubanoreke TYCYP - 11 3k3.).

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. Toymannen, b. [IporpammupoBanne GPU npu nmomomu Python u CUDA : pykoBoacTtso / b.
ToymanHeH ; nepeBoj ¢ anriuiickoro A. B. bopeckoBa. — Mocksa : JIMK Ilpecc, 2020. — 252 c.
[DnexTpoHHbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/179469.

2. Kanep, A. U3yuaem OpenCV 3. PazpaboTka nmporpamMm KOMMIbIOTEpHOTO 3peHus Ha C++ ¢
npuMmenerrem ouoimoreku OpenCV / A. Kanep, I'. bpaacku ; nepeBoa ¢ anrnuiickoro A. A. ClIHHKHHA.
— Mocksa : MK IIpecc, 2017. — 826 c¢. [DnekTpoHHBIH pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/108126.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. An, 3. C. IIporpammupoBaHre KOMIBIOTEpHOTO 3peHus Ha si3bike Python / 9. C. fH ; nepeBoa ¢
anrnuiickoro A. A. Cnuakud. — Mocksa : [IMK Ilpecc, 2016. — 312 c. [DnexkTpoHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/93569.

2. CrtuBeHcoH, b. Python. Coopuuk ynpakHenuii : yue6Hoe nocodue / b. CTUBEHCOH ; IEpeBoOJI ¢
anrnuiickoro A. 1O. I'mapko. — Mocksa : JIMK Ilpecc, 2021. — 238 c. [DnexkTpoHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/241025.
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3. Annen, b. JI. Think DSP. lludposas 06padoTka curaanos Ha Python / b. . Amien ; nmepeBoa ¢
anriuickoro A. O. bpaaaunckuii. — Mocksa : JIMK Ilpecc, 2017. — 160 c. [DnexkTpoHHbIi pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/93566.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopatopuss BuAeOMH(DOPMALIMOHHBIX TEXHOJOTHH W HU(PPOBOTO TENEBUIACHHS: ydyeOHas
ayIUTOpHUS 7Sl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THUIA, YueOHas ayJUTOpUs Ui POBEACHUS 3aHITHIA
MPAKTUYECKOTO THUTA, yuyeOHas ayIuTOpHUs IJIs MPOBEICHUS 3aHATHUH 1abOpaTOPHOro THUIIA, yuyeOHas
ayJIUTOpHUS JIJISl TPOBENICHUS 3aHATHII CEMUHAPCKOTO THIIA, TOMEIICHHE 711 KYpCOBOT'O MPOESKTUPOBAHUS
(BBIMOTHEHUS KYpPCOBBIX paboOT), MOMEIIeHHUE IJs1 MPOBEACHUS T'PYNIOBBIX U WHIMUBHAYaTbHBIX
KOHCYJbTAllUH, MOMEIIeHUEe AJIsl MPOBEACHUS TEKYIIero KOHTPOJsS U MPOMEXYTOUHOW aTTeCTAllUH,
MOMEIIIEHUE ISl CAaMOCTOSITeNNbHOM padoThl; 634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1.
47,217 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- TeneBuzop Samsung LTD 19 - § wt.;

- Ocuumnorpad GOS-620 - 8 mit.;

- TeneBuzop HacTenssiit Samsung LED 55 - 8 mt.;

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

- Maker - 5 mit.;

- [Ipuntep EPSON;

- MarautHo-MapkepHas (IepeHoCHas ),

- MarautHO-MapkepHas (HamoJibHas );

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- AVAST Free Antivirus;

- Adobe Acrobat Reader;
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- Dev-C++ 5.11;

- GIMP;

- Google Chrome;

- ImageJ;

- Microsoft Visual Studio 2010;
- Microsoft Windows 7 Pro;

- Scilab;

YyeOHo-HayuyHast 1abopaTopusi CUCTEM CBA3U: yueOHas ayAUTOpPHs IJIs MPOBEICHUS 3aHATHI
JIEKLIMOHHOIO TUNA, yueOHask ay TMTOPUS AJIsi IPOBEACHUS 3aHATHI MPAKTUYECKOTO THUIIA, TOMELIECHUE TS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALMM, OMEIIEHHE JIJIsl MPOBEACHUS TEKYIEro
KOHTPOJISI 1 IPOMEKYTOYHON aTTECTAIIMH, IIOMEIICHNE NI CaMOCTOsTeIbHOM padoThl; 634034, Tomckas
obnacts, T. Tomck, Bepmmnuna ynuma, 1. 47, 230/1 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

Amnanuzarop cnekrpa DSA832E. Rigol 8 mir.

I'eneparop cranmaptHbix Gyskiuit u curaamoB DGS5071.Rigol 11 mr.

Ocntumnorpad mudposoit MSO5104.Rigol 14 mT.

[Tanens uHTEpakTUBHAsS cO BcTpauBaeMbIiM (1K

Mownutop 27" 14 wir.

Cuctemnsrii 610k AMD Ryztn 7 14 m.

Cron pa6ounii CP-14-7 B coopke 1 8 miT.

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Kaspersky Endpoint Security 10 s Windows;

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

- Oracle VirtualBox;

- Visual Studio;

YyeOHo-HayuyHast J1abopaTopusi CUCTEM CBA3U: yueOHas ayAUTOpHs IJIs MPOBEICHUS 3aHATHI
JIEKIMOHHOIO TUNA, yueOHask ay TMTOPUS AJIsi IPOBEACHUS 3aHATHI MPAKTUYECKOT0 THUIIA, TOMELIECHUE TS
MIPOBEJICHUS TPYNIOBBIX U MHIAUBUYATbHBIX KOHCYJbTALIMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIIETOo
KOHTPOJISI M1 IPOMEKYTOUYHON aTTECTAIIMH, IIOMEIICHHE JIJIsi CaMOCTOsTEIbHOM padoThl; 634034, Tomckas
obnacts, T. Tomck, Bepmmnuna ynuma, 1. 47, 230/2 ayg.

Onucanue uMeroerocss 000pya0BaHus:

Amnanuzarop cnekrpa DSA832E. Rigol 9 mir.

I'eneparop cranmaptHbeix GyHkuit u curaanoB DGS5071.Rigol 9 .

MecTto aBTOMaTH3UPOBAHHOE paboyee M MaiKu

Mownutop 27" 6 mT.

Mounutop MSI 27" Pro MP271 2 mir.

M®YV nazepnoe

Hoytbyk 15.6 6 mir.

Ocnumnorpad mudposoit MSO5104.Rigol 12 mT.

[Tanens natepaktuBHass LMP7502ELN Lumien 75EL

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Kaspersky Endpoint Security 10 mns Windows;

- Mathworks Matlab;

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

- Notepad++;

- Oracle VirtualBox;

- Visual Studio;
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

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

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnuquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hassanus pasnenos (rem) @opwHpyembie ®opmbl koHTpoItst | OneHouHble MaTepuaisl (OM)
JUCIUTLIAHBI KOMIIETEHIINH
1 BBenenue B s13bIK [1K-4 3auér c onenkoit | [lepeuenn BompocoB Jist
nporpamMmmupoBanus Python 3a4eTa ¢ OI[CHKOM
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
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2 CUHTaKCHC SI3bIKa [1K-4 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
nporpammupoBanusi Python 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
3 bubnuoreku ans obpabotkn  |[1K-4 3auér c ouenkoil  |IlepedyeHb BonpocoB s
CUTHAJIOB U N300paxeHU 3a4eTa ¢ OLIEHKOM
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/1aHUE
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
4 O6bexTHO-opueHTHpoBanHoe |I1K-4 3auét c ouenkoil  |IlepedyeHb BonpocoB s
IIPOrpaMMHUPOBaHUE 3a4era ¢ OLCHKON
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
5 Iloctpoenue rpaduueckoro [1K-4 3auér c onenkoit  |Ilepeuenr BompocoB Jist
uHTepdeiica nporpamMm 3a4era ¢ OLCHKON
IIpaxTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO

JUCIHTLINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIH ()parMeHTapHBIE YMEHHUH UITN HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o6111e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCHEIIHOEe, HO He
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aioB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B IICJIOM B IICJIOM
89% ot HO coJiepKaliue yCIIEUTHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJIeprKaniue COJIepIKaIIue
CYMMEI 0a/uT0B | 1poOIeMBbI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOebI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCIENTHOE U
MaKCUMaJbHOW | cHUCTeMaTHYeCKHe yMEHHE CHUCTEMaTHYeCKOe
CYMMBI 0aJIOB 3HAHUA MIpUMEHEHHE
HaBBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

1. Kakas omepauusi B CHHTaKcHucCe si3blka mporpammupoBaHus Python ocymectButcs npu
clenyromei komauzae “x//y’:
a) MOJy4YeHHE 110N YacTH OT JeJIHHUs X Ha Y;
0) monmyueHue ocTaTKa OT JeNIeHHUs X Ha Y;
B) JIeTICHHE X HA Y;
I') Takas omepaiusi OTCyTCTBYyeT B cuHTakcuce Python.
2. Kakyo komMaHIy HEOOXOAWMO HCIOJB30BaTh JJs BBIBOJA Ha SKpaH H300pakeHU U3
nepeMeHHoil | Ha s3pike mporpammupoBanusi Python ¢ ucnonszoBanuem oubmmorexu OpenCV:
a) [.show();
0) plt.imshow(I);
B) Imshow(]);
r) cv2.imshow(“name”, I).
3. Kakas 3anuch BepHa JJIs CYMTHIBAHHS 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 nuanazoH 3Ha4eHUN JOCTYTEH JUIsS TUIIA JaHHBIX uint§:
a) 4Kclia ¢ miaBaromei Toukoit ot 0 1o 255;
0) nensie yncia ot 0 1o 255;
B) 1esbie yucia ot 0 1o 7;
r) Lenbie uncna ot 0 g0 65535.
5. Kakas omepauusi B CMHTaKcuce si3pika mporpammupoBaHus Python ocymectButcs npu
CIeyIolIel KoMaHze “x**y”:
a) OJJHOMEpHas CBEepTKa MAacCUBa X C MACCUBOM Y;
0) BO3BeJICHUE MIEPEMEHHOM X B CTEIICHB Y;
B) YMHOXCHHE MIEPEMEHHOH X Ha Y;
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') IByMEpHas CBEPTKa MacCHBa X C MAaCCUBOM Y.
6. Kakas 3anuch BepHa IS CO3/1aHUSI JBYMEPHOT'O MaccuBa padMepa 3x3 B CHHTAKCHUCE SI3bIKa
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, 1,1]].
7. PesynpraTroM BbIMOJMHEHUs koMmaHAbl “I2 = cv2.resize(l, (int(width/2), int(height/2)),
interpolation=cv2.INTER AREA)” na s3p1ke nporpamMmmupoBanus Python Oyzaer:
a) YMCHBIIICHHE TUIOIIAIN U300pakeHus B 2 pasa;
0) yBeTUUYCHHE 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 BeImosHeHHUs KoMmaHbl “kernel = np.ones((10, 10), np.float32)/100” Ha s3bIKE
nporpammupoBaHnusi Python Oyner:
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 3Hauenwii 0,1.
9. B kako#l mocnenoBaTeIbHOCTH 3aMKMCHIBAIOTC KaHalbl 1BeTHOr0 RGB m3o00paxkenus npu
ucrnonb3oBanuu o6udmorexku OpenCV:
a) RGB;
6) BGR;
B) RBG;
r) HSV.

10. Kakyro komaHIy HEOOXOIMMO MCIOJIB30BATh JJIsl COXpaHEHUs W300paKeHUs U3 TepeMeHHo |
Ha JUCK KOMIBIOTEpA B CHHTAKCHUCE si3blka ImporpaMmmupoBanus Python ¢ ucnons3oBanuem
o6ubnuoreku Pillow::

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

B) L.save(“name”+”.bmp”);

r) .show().

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

bubnunorexu B Python st 3a1a4 KOMIBIOTEPHOTO 3PSHHSL.

OOBeKTUBHBIC METPUKH KauecTBa LHU(PPOBBIX U300paKeHUH.

Wutepnomnsiuus uzo0paxxenuii B Python.

Omneparyst CBepTKH CUTHAJIOB U U300paxkeHuit B Python.

Mopdonoruueckue mpeoOpazoBaHusi OMHAPHBIX H300paKCHU, MOJACYET OOBEKTOB Ha
OMHAPHBIX U300PAKECHHUSX.

OOBEKTHO-OPUEHTHPOBAHHOE MTPOrPaMMHUPOBAaHNE (OCHOBHBIC UACH U KOHIIETIIIHH).

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

Yucnossle TUMHI JaHHBIX B Python.

OO6Hapy:xeHue U1 Ha U300paKEHHUIX C UCIOJIb30BaHuEM Kackasa Xaapa B Python (OpenCV).
CunTtbiBaHHE U BBIBOJ Ha 9KpaH n300pakeHuil ¢ ucrnonb3oanuem oudanorek (Pillow, OpenCV,
Matplotlib).

Nk W=

COXIR

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

. Peanuzanus anroputma HEpE3KOro MaCKUPOBAHUS N300paKeHUI
. Peanmmzanus ¢yHKIMM 100aBICHUS TayCCOBCKOTO IyMa K M300pakeHHUIO U (QYHKIUU IS
n3mepennst MSE u PSNR 3anrymiienHoro n3o0paxeHusl.

3. Peanuzanusa anroputMa Ui TOJaBJICHHE IIyMa H300paXECHUH C HMCIOJIb30BAHUEM
ycpeassitoniero GuibTpa

4. Peanu3zauus aaroputMma ais A00aBlI€eHHE TayCCOBCKOTO IIyMa B BHACOMOCIEA0BATENBHOCTD C
ucrnonb3oBanueM onommorekun OpenCV

5. Peanuzanus mporpaMMmbl ¢ rpaduueckuM uHTepdeiricom B tkinter nms 3arpy3km u

MacITaOupOBaHMs H300paKEHU

N —
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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