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1. enn 1 3aJ29M 0CBOCHHS XHUCUMILIAHbI

Oens muctmmimeer: Paseutie y 06yvarommxcs BOCTPEOOBAHHBIX B HACTOALIEE BpEMs
KOMIETEHIMH B paMKaX UU(PPOBOH HHXKEHEPUH B HANPABICHUM MAIIMHHOTO 3PEHHs, COCTOSHHIO
COBPEMEHHOIO ypOBHS Pa3BUTHA TEXHUKA M TEXHOJNOTHI B 3TOH 06NACTH, a TakKe NPaKTHYECKUX
YMEHHH ¥ HaBBIKOB HAYaIBHOIO YPOBHI 0[O HCIIOJIB30BAHMUIO PacnpoCTpaHEHHBIX OUOIHOTEK
KOMIIBIOTEPHOTO ~ 3DEHHUS I  PCLIeHWH NpHKIAJHBIX 3a0a4 C  HCMOMb30BAHHEM  S3bIKA
IporpamMmupoBanust Python B obnactu npodeccuonanbHoit nesarenpHoCTH HarpaBJIEHUs] MOArOTOBKH
UM CIIENUATIbHOCTH 06y Yaroerocs.

3amaun TUCHHUILUTHHE! 06ECIICUnBAIOT dopmupoBanue y obydarommxcs CICAYIOWIMNX 3HAHUH,
YMEHHMH U HaBBIKOB:

1. DQOpMUpOBaHHME yMCHHH II0 YCTAHOBKE W HAaCTPOMKE  COOTBETCTBYIOILErO
POTPaMMHOTO 0GECIeYeH S IS TOCTIDKEHHS LeNeit Kypca.

2. DopmupoBanme 6a30BEIX yMEHHIT paGOThI C A3BIKOM nporpamMmupoBanust Python.

3. IloHnMaHIEe TEOPETUYECKUX OCHOB PaBOThI CHCTEM MALIHHHOIO 3pEHUS.

4. ®opMHpPOBaHHE OCHOB pAGOTHI C H300p@KEHUSIME M BHIAEO C HCIOJb30BAHHEM
6ubmorexu OpenCV.

5. YMeHHe IPUMEHSTH MONYUIEHHblE TEOPETHIECKAE 3HAHUS JUTS CO3NAHHS MIPOEKTOB MO

B3aMMOJIEHCTBHIO IIPOrPAMMHOTO KOJIa ¢ 0GBEKTAMH PeanbHOro MUpa.
2. Mecto queunniansl B crpykrype OIIOI BO

JucIuIMHA OTHOCHTCS K DIIEKTHBHBIM AMCLUIUTMHAM 00A3aTeNbHON YacTH yueGHOro Tj1aHa.

HeoOxomiMBIMU yCIOBHAME TS OCBOCHHUS JUCUMILIMHEI SIBIISIOTCS:

3HaHUE OCHOB PabOTHI C IIEPCOHATBHBIM KOMIIBIOTEPOM, YCTAHOBKH H 3aIlycKa Pa3IUMYHBIX
NPUIOKEHUNW, 3HAHHS OAa30BBIX TMOHITUH UH(QOPMATHKY, PHHIIUIIOB paboTel mporpamMm u
OIICPalliOHHBIX CHCTEM, 3HAHWE OCHOBHBIX MATEMATUYECKUX MOHITHH U3 6a30BOrO Kypca MaTeMaTHKH
M U3 BBICIIIEH MaTEMAaTHUKHU

YMEHHSA INPOU3BOIUTE 0a30BbIE MATEMATHYECKUE OIl€pallM¥ B paMKaxX YKa3aHHOW 00JacTu
3HaHUH, YMEHHs IPUMEHSATD IEPCOHATbHbIE KOMITIBIOTEPBI HA YPOBHE YBEPEHHOTO MOJIb30BATES

BIIaJICHAC HaBBIKAMH HCIIOJIB30BAaHUS pECYPCOB  CETH HHTEDHET (B TOM 4ucle H
AHITIOA3BIYHBIX), ITOMCKA M aHaIu3a uHOpMaNUY, BIaJeHHE 0a30BBHIMH IMOHSTHIMHU aJIrOPUTMOB,
JIOTUYECKHX YCIIOBUIM, OCHOBAMHU CUHTAKCHCA COBPEMEHHBIX SI3BIKOB IIPOrPAMMUPOBAHHUSL.

CozeprxaHue NUMCHMIUTHHBI SBISETCS JOTHYECCKUM IPONOJDKEHUEM COAEP)KAHMUS JUCLMIIIMH
«udposas KynpTypa», «lIporpammuipoBanue» wu CIYy)XUT OCHOBOM MJIsi OCBOEHUS HUCLMIUIUH
dopmMHpyeMBIX yYacTHHKAMU 00pa3oBaTeNbHBIX OTHOLICHUH, CBA3AHHBIX C METOJaMH peLIeHHUs
HMHXCHEPHBIX 3a7a4 B paMKax Ipo(ecCHOHAIBHOH 06JacTH 3HaHHUH, a Takke ¢ UHHOPMALUOHHBIMH
TEXHOJIOTHUSMH U IIPOrPaMMUPOBAHUEM.

3. PesyabTarsl 06ydenns no AUCUMNJIHHE/ MOXY/IH0

IIponecc u3ydeHys JUCIUILTAHE! HAIpaBIIeH Ha (opMupoBaHUE CEMYIOMMX KOMIETEHIIUIA:

Tabnuua 3.1
Kon u Kon n HaumeHoBanue

HauMEHOBaHHUE HHUKATOPOB NOCTHIKEHHS Pesynbratel o6yuenus no aucuuniuxe (Moxyio)

KOMIIETeHL[HH KOMITeTEeHLIMH
VK-1.  Cnoco6en | YK-1.1 Ocymecrenser BbIGOp | 3HaTh: 31 OCHOBHbIE HMH(OPMALHOHHbIE pecypcsl,
OCYLIECTBIISTh aKTyalbHBIX ~POCCHHCKMX M | MPOTPaMMHBIE TMPOAYKTb, MOCBSALIEHHbIE TeMaTHKe
TIOHCK, 3apyOeXKHBIX HCTOYHHKOB, a | KOMIBIOTEPHOTO 3DEHHS, @ TAKKE OCHOBHbIX YYEHbIX,
KPUTUYECKHIt Tak K€ TOMCK, c0op W | MyGAMKYIOWMXCS B 9ToH cdepe
aHaMM3 W CUHTE3 | 00paboTKy uHpopmauuy, | Ymers: V1 o6pabaTbiats HahaEeHHYI0 MH]OpMaLHIO U
HHpOpMaIHy, HEOOXOOUMOH JUIS pelleHMs | MOArOTABNMBATL €€ B YIOOHBI 15  JanbHeiiwero
NPHMEHATh IIOCTaBJIEHHOH 3aJayH. MCII0JIb30BaHMs opmaT




CHUCTEMHBII

Bnanets: Bl TEXHMUECKUM AHTAMHCKUM S3bIKOM ans

HOAXOx s TMOMCKA W YTEHMS aHIJIOA3bIYHOM JIMTEpaTyphl B cepe
peLeHus UH(POPMALIMOHHBIX TEXHOIOTHI
IIOCTaBJIEHHBIX 3Hath: 32 BO3MOXKHOCTH PacnpoCTPaHEeHHbIX GUBIHOTEK
3ana4 KOMIBIOTEPHOrO 3peHus, Hanpumep, OpenCV
VK-1.2 Cucremarusupyer u | Vmern: V2 NPUMEHATb  CPENCTBA  YCTaHOBKH
KPUTHYECKH aHaNMM3MpYeT | mporpamMmHoro obecneuenuss Python, wucnonssosaTh
uH(opMaumio, nomyyernyro u3 | IDE s cospauus, penakTHpoBaHHMs W 3amycka Koaa,
Pa3HbBIX UCTOYHUKOB, B | MPOM3BOAMTE HACTPOMKY OMEPALIMOHHON CHCTEMbI A
COOTBETCTBUH C TPEOOBAHHMIMH | 3arlycKa NPOEKTOB B chepe KOMIIBIOTEPHOTO 3peHHs
H yCJIOBMSMH 3a4a44 Bnagets: B2 HaBbikaMu yTeHuUs KOJa, B TOM 4uCJE
9y>KOr0, €ro HWHTEpNpeTalMH, afanTaldd COrJIacHO
MpaBulaM YUCTOTbI M UUTAEMOCTH W HopMam PEP
3HaTh: 33 METONMKM CMCTEMHOr0 NoAXO/a npu
PELIEHWH MOCTaBICHHbIX 3aaay
VK-1.3 Hcnonesyer metonuku | YmeTh: Y3 uMeeT BbICOKHIA YPOBEHb KOMMBIOTEPHOH
CHCTEMHOr0  MOAX0Ja MpH | rPAMOTHOCTH
PCLICHHMH NOCTABNICHHbIX 32124 | Bragets: B3 OCHOBHBIMM MOCTYNaTaMH CHCTEMHOIO
NoAX0na M MOXET TMPUMEHATb WX MpU  pelleHHH
NpOQECCHOHANBHBIX 3a1a4
3HaTh: 34 OCHOBHBIE BO3MOXHOCTH KOMIbIOTEPHOrO
3pEHUA M CMOCOOBI WX MCMOJb30BAHMA B DPasNHUHbIX
VK-2.1 TIlpoBogur aHamu3
k PoBO/ NPUKJIaAHBIX POEKTaX
IIOCTaBJIEHHOH Lesu u
Ymers: v4 BOCMNPOU3BOAUTD OCHOBHbIE
bopMyaHpyeT  COBOKYMHOCTb
AITOPUTMUYECKHE OMEpalUMH C M300paKEHHAMHU W
B3aWMOCBSI3aHHBIX 3aja4,
BHIEOMOTOKOM c UCIIONIb30BaHHEM METOAO0B
KOTOpbIE HEOOXOIMMO DPELUMTH
KOMIbIOTEPHOIO 3pEHUs!
JUTS €€ IOCTMDKEHHUS!.
Bnanets: B4 HaBbikamu nonydenus uHpOpMaunu Ha
VK-2. Cnocoben OCHOBE aHa/lM3a MW300paKeHWM M BMIEOMOTOKA M ee

ONpEeNeNnATh Kpyr
3aJja4 B paMKax
IOCTaBJIEHHOM
uend M BBIOMPATh
ONTHUMAaNbHbIE
croco6b1 ux
PELIEHHs, HCXOAd
U3 JIEHCTBYIOLIHX
MPaBOBLIX  HOPM,
HUMEIOLINXCS
pecypcoB U
OTrpaHHYEHUIN

HHTEpNpETaumuu

VK-2.2
ONTUMAJIBHBIN

Beibupaer
crnoco6

3HaTb: 35 TEOpEeTHYECKME OCHOBBI KOMMbIOTEPHOro
3pEeHHUs

VYmerb: V5 uMeer copMHpOBaHHbie HaBbIKH
peuleHus 3ajay, MCXOOd M3
NporpaMMHpOBaHMs Ha si3bike Python
UMEIOUIMXCA  PEecypcoB M B Be 5
- JaJeTh: BlafeeT  crnocobamu eLUeHHUs
OrpaHUYeHUi A = P
NPaKTHYECKUX n NPUKIaaHbIX 3anay
NpO(EeCCUOHANBHON AESTENBHOCTH ¢ MCMONB30BAHHEM
KOMIILFOTEPHOT'O 3pEHUs
3HaTb: 36 OCHOBHbI€ MpABOBbIE OrpaHUYEHHS W
HOPMATHBHbIE JOKYMEHTBI, CBA3aHHbIE C MPUMEHEHHEM
TEXHOJIOTMH KOMIMbBIOTEPHOrO 3pEHHUS
VK-2.3 Amnanuzupyer . . =
o Ymetb: Y6 aHann3upoBaTh BOIMOKHOCTH AajibHEHLIErO
JeHCTBYOLIEE " %
TPYAOYCTPOHCTBA B paMKax  Mpo(heCcCHOHANbHO
3aKOHOJATENbCTBO U MPaBOBbIE o
HArpaBlEeHHOCTH C HMCIOJb30BAHWEM 3HaHWiT B cepe
HOPMBI, perynupyroume
.. |_KOMIMBIOTEPHOrO 3pEHHs
obnacte  mpogeccHOHaNBLHOM
Brnagers: B6  HaBbikaMu  nowucka, uTeHWs u
AEATeIbHOCTH
MHTEPTPETALMH 3aKOHOAATENbCTBA W MPABOBLIX HOPM,
PEryIUpYIOLLMX obnactb npogeccuoHanbHo M
JESTeIbHOCTH

4. O0BeM QU CUMNIHHBI

OOmuit 06BeM IUCHUIIIMHDI COCTABISET 3 3a4EeTHBIX enuHuupl, 108 yacos.




Tabauua 4.1.

AyYIATOPHEIE 3aHATHS/KOHTAKTHAs paboTa,
B ®opma
opMa Kypc/ qac. CamocTosTenbHas .
NPOMENKYTOUHOM
o0yueHHs | cemectp INpakTuueckue | JlaGopatopHsie pabora, vac.
Jlexuuu aTTecTaluu
3aHATHS 3aHITHSA
OYHas 2/4 16 - 32 60 3aver
3a04Has 2/4 6 - 10 92 3auer
S. Crpykrypa u coaepkaHue JUCUMILIMHDBI
5.1. CTpykTypa QUCUMIUIAHEL
oyHast popma obyqenus (OPO)
Tabnuua 5.1.1
CrpykTypa IUCUMIUIUHE] i
Ne pyKTypa uel 3aHATHS, Yac. CPC, | Bcero, Koa WK OueHouHble
wn | Homep HammenoBanue paspena JL: IIp. | Jlad. Hac. Hac. “pepeTea
pasnena
1. 1. OcHogs! s1361Ka Python 3 - 6 6 15 YK-2.2 Vel
onpoc
TeopeTnveckre OCHOBBI YerHbli
2. 2. TEXHOJIOTMH KOMIIBIOTEPHOT'O 3 - - 4 # YK-1.1 ornpoc
3peHus
[Tucbmenn
VYcraHoBKa HEOOXOMMMBIX YK-1.1, A ageTa
3. 3. - 1 - 2 2 7 (na IK),
NporpaMm U 3aBHCHMOCTEH 1.2,2.2 <
YCTHBIH
onpoc
[Tucbmenn
OCHOBBI paboTsI ¢ YK-1.1, | an paGora
4. | 4. P I - 6 2 9 12,13, | (naTllK),
M300paXKeHUSIMHU M
2.2 YCTHbIH
onpoc
[Tucbmenn
Pucopanue ¢uryp u neyars YK-1.1 as pabora
5. 5. TEKCTa C UCIOJIb30BAHUEM 1 - 2 2 5 1.2, 1.3, (na 1K),
OpenCV 2.2. YCTHbIH
ornpoc
[Tucbmenn
VK-1.1, as pabora
6. 6. O6pabotka H306pakeHuit 1 - 2 2 5 1.2, 1.3, (na IK).
2.2. YCTHbIH
onpoc
[TucemenH
YK-1.1, as pabora
7. 7. @unbTpauys U300paKEHMH 1 - 2 2 S 1.2, 1.3, (Ha T1K),
2.2. YCTHbIH
onpoc
MMucbmenn
Onpenenenne 06bEKTOB Ha YK-L1, ) an paGora
8. 8. ped 1 ; 4 2 5 12,13, | (nallK),
U300paXKeHUH 4
2.2. YCTHbI#
onpoc
i, | Moo
9. 9. Amnanus Buneo 1 - 2 2 5 127713 (Ha TK).
o YCTHBbI




onpoc

Ipunoxenus ¢ YcTHbIR
YK-2.1,
10. 10. HCIIOTIB30BaHHEM 1 - - 2 3 23 onpoc
KOMIBIOTEPHOI'O 3pEHUS "
PaspaboTtka npukianHoro Kefic-
YK-2.1,
11. 11. NIPOEKTa C HCIOJIb30BAHHUEM 1 - 6 12 19 73 3aja4a
OpenCV 7 (npoexT)
IlepcnexTHBEI YerHbli
12 12 HCIIOJIb30BaHUS MAaLIUHHOIO 1 ) 3 YK-2.1, onpoc
' ' 3pEHHS B TEXHMYECKUX ) i 2.3,
IPOEKTax
YK 1.1 - | Bonpocei k
13. | 3auer - - - 20 20 1.3, YK 3avery
2.1-23.
Hroro: | 16 - 32 60 108
3a04Has popma odyuenus (3PO)
Tabnnua 5.1.2
CTpyKTypa JUCLMILIHHEI A JHHIOPHETR
Ne 3aHATHS, vac. CPC, | Bcero, Koz MJIK OueHouHble
wn | Houep HaumeHoBanue paznena JL. [Ip. | Jla6. Hac. Hac. b it
pazgena
1. 1. OcHoBs! s361Ka Python 0,5 - 1 13,5 15 YK-2.2 ¥ Tkl
onpoc
TeopeTudeckrie OCHOBEI YeTHbIH
2 2. TEXHOJIOTMH KOMITBIOTEPHOI0 0,5 - - 6,5 7 YK-1.1 onpoc
3peHus
[Tucbmenn
3 3 Vcranoeka HeO6XO,D,I/IMI>I)i 0.5 i 1 55 7 YK-1.1 jlap?‘?g.a
NIPOrpaMM M 3aBUCUMOCTEH 1.2, 2.2 .
YCTHbI#H
onpoc
[Tucbmernn
o YK-1.1, as pabora
4. 4. 0,5 - 1 7,5 9 1.2, 1.3, (Ha [1K),
1300paXkKeHUAMU o
2.2 YCTHbIH
ornpoc
[Tucomenn
Pucosanue ¢uryp u nevyars VK-1.1, as pabota
5. 5. TEKCTa C UCNOJIb30BAHUEM 0,5 - 1 3,5 S 1.2, 1.3, (Ha T1K).
OpenCV 2.2 YCTHbIH
oripoc
[TucbmerH
YK-1.1, as pabora
6. 6. O6pabotka u306paskeHuit 0,5 - 1 3,5 5 1.2, 1.3, (Ha IK),
22 YCTHbI#
onpoc
[Mucbmenn
YK-1.1, as pabora
7. 7. QunpTpauys U300pakeHuUiH 0,5 - 1 3,5 5 1.2, 1.3, (Ha 1K),
2.2 YCTHbIH
onpoc
[TucbmenH
Ornpenenenre 06bEKTOB Ha YR, 1 44 paGora
8. 8. 0,5 - 1 3.5 5 1.2, 1.3, (Ha [1K).
N300paKEeHHH i i o
2.2 YCTHBbIH

onpoc




[TucemeHH
YK-1.1, as pabora
9. 9. AnHanus Buneo 0,5 ] 3,5 5 1.2, 1.3, (na 1K),
2.2 YCTHbIH
onpoc
Ipunoxenuns c VK1 YCTHbIH
10. 10. HCITONIb30BaHUEM 0,5 - 2,5 3 ) ‘3“ 2 onpoc
KOMIIBIOTEPHOI'O 3pEeHMUs )
Pazpabotka npukiagHoro Ketic-
YK-2.1,
11. 11. [IPOEKTa C MCIOJIb30BaHUEM 0,5 2 16,5 19 73 3ajaua
OpenCV ) (npoexT)
IlepcniexTuBsI YCTHbIN
12. 12. UCTIOJIb30BaHMS MAIIMHHOIO 0.5 ) 18.5 19 YK-2.1, onpoc
3PEHHs] B TEXHUYECKHX 23
IPOeKTax
YK 1.1 — | Bonpocsl k
3aver - - - 4 4 1.3., VK 3aueTy
2.1-23
Hroro: 6 - 10 92 108
09HO-3204Has popma oOyuenus (03PO)
He peanmusyercs.
5.2. ComepixaHue QUCIUILIAHEL
5.2.1. ConeprkaHue pa3nesoB QUCHUILTHEE! (IHIAKTHIECKHE EIUHULEI).
Paznen 1. «Ocnoss! s1361Ka Python». Ycranoska Python, pip, IDE. Cuntakcuc — ssbika.  Tumbl

JaBHBIX. bubmiorexu, Momymi. [TUKIEL JOrMYeckue Omepamuy. IIpocTas mporpamma Ha python «Beer
Song». 3amyck mporpamm python u3 KoMasTHO# cTpoky 1 u3 IDE

Pazmen 2. «Teoperwdeckre OCHOBBI TEXHOJIOTHH KOMIIBIOTEPHOro 3peHusi». [lukcens. Llger.
Marpuria

Paspen 3. «VcramoBka HEOGXOIMMBIX MporpamMm u 3asucumocTeily. Linux Mint/Ubuntu.
Python3 ¢ momomHuTensHOM ycTaHOBKON GUOIHOTEK/3aBUCHMOCTEI (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad-+++

Pasnen 4. «OcHOBEI paGoTsI ¢ M300paKEHUAMMY. 3arpy3Kka U MOKa3 u300paxkeHus. Jloctyn K
KOHKDCTHBIM HUKCENAM. Paspesanne maccumBa um3oGpaxenus. VsmeHenue pasmepa M300paXKeHUs.
Bpamenne nzobpaxenus

Pazmen 5. «PucoBanme (uryp u meuaTh TeKCTa C HCIOB30BAHMEM OpenCV». Pucosanue
¢uryp Ha n306paxkenuw. [leyars TexcTa

Paszen 6. «O6paboTka u306parkeruii». [IpuMeHer e onepariyii o H3MEeHeHHIO M300paKeHHH.

Paznen 7. «®unpTpanms uzobpaxeHmity. Hanoxenme Mmacok Ha u3o0paxceHue. PasmpiThe
M300paskeHus. VIsMeHeHue [IBETOBOTO KOHTYpa H300paKeHHIA.

Paznen 8. «Onpenenenne o6beKTOB Ha H306PAKCHHM. Konseptuposanue B cepblii hopmar.
Onpenenenue kpaeB Ha u3o6paxenun. Thresholding. HerexktupoBanue KOHTypoB. Erode and dilate.
Masking and bitwise

Paznen 9. «Amanus Bumeo». AXTHBALMA KaMephl C MOMOLIBIO OpenCV. 3axBar Bupmeo ¢
IIOMOIIBIO KaMephl. O6paboTka BUIEOIOTOKA.

Pasmen 10. «IIpunoxkeHWs C HCIOIB30BAHHEM KOMITBIOTEPHOTO  3peHHs». AHamu3
CYIIECTBYIOMIMX IPOCKTOB M 33124 B HNPO(ECCHOHATBHOH chepe C HCIONB30BAHHEM KOMIBIOTEPHOIO
3pEHHU.

Paznen 11. «Pa3paboTka NMPUKIAIHOTO MPOEKTa C WCIOJB30BAHHEM OpenCV». Onpenenenne
po6IeMHOM chephl B pamMKax MpoQecCHOHATLHOM 06IACTH. IIpumenenue knaccuduxaropa Haar Cascade
AL ONMPENENEHHOro THma OOBEKTOB. JIeTeKTUpOBaHWE, pACIO3HABAHHE OOBEKTOB. ObpaboTka
Pe3yIBTaTOB AETEKTHPOBaHusL. [lepenaya 1 HCIoIb30BaHKE HHPOPMALIHH.




Paspen 12. «IlepcnieKTHBEI HCIONB30BAHMS MAIIMHHOTO 3PEHHS B TEXHHYECKHX IPOEKTax ».
Hcnone3oBanue knaccudukaropos. Vcrnons3osarue Heiipocered. KoMIbloTepHOE 3peHre B MOGUIIBHBIX
[IPUIOKECHUSX.

5.2.2. ComeprkaHue TUCIUILIAHBI 10 BUAAM y4eOHBIX 3aHSITHA.

.}ICKHHOHHLIC SaAHATHSA

Tabnuua 5.2.1

e Homep pasznenal OO0nbem, yac. Tishts ST
n/n_| pucuprmmgsl | OPO 300 03®0
1. 1. 3 0,5 - OcHoBbl s13b1ka Python
2 2. 3 0,5 - Teopernyeckre OCHOBbI TEXHONOTHH KOMMBIOTEPHOrO 3peHUs
3, 3. 1 0,5 - YcTaHOBKa HEOOXOAUMBIX MPOrpaMM M 3aBUCHMOCTEH
4. 4. 1 0,5 - OcHoBbl paboThl ¢ H306paKEHUAMH
- Pucosanune Quryp u neuars TekcTa ¢ UCNOB30BAHMEM
3. 5. 1 0,5
OpenCV
6. 6. 1 0,5 - O6pabotka H3o6pakeHuit
7. 7. 1 0,5 - DunpTpaums U306paXkeHumit
8. 8. 1 0,5 - Onpenenenye 06bEKTOB Ha H306paskeH M
9. 9. 1 0,5 - AHanus BUaeo
10. 10. 1 0,5 - IpuoskeHns ¢ HCTIONB30BAHHEM KOMMBLIOTEPHOTO 3peHHs!
' - PaspaboTka npuknanHoro npoekra ¢ MCMoNb30BaHHEM
11. 11. 1 0,5
OpenCV
12, 12, 1 0.5 - IlepcnekTBbl MCTIONB30BAHMS MALIMHHOTO 3PEHHUS B
TEXHHUYECKHX MPOEKTaX
Hroro: 16 6 -
IIpaxTHyeckue 3aHATHS yIEOHBIM [LUIAHOM He IPENYCMOTPEHBI.
JIaboparopHbie paboThI
Tabnuua 5.2.2
Ne | Howmep paznena omen, Has, Hanmenosanue naboparoproit pa6orsi
n/n JUCUMIUTHHEL | ODO | 300 | O3PO
Ycranoeka Python u noarotoeka k 3anycky nporpamm.
1. 1 6 1 - OcHoBbl  s13bika  Python: nepsas nporpamma. [pocras
nporpaMmma Ha python.
VYcraHoBKka HEOOXOAMMBIX MPOrpaMM M 3aBMUCHMOCTEM s
2. 3 2 - - paboTel GUOMMOTEKON KOMMBIOTEPHOrO 3pEeHMS HA S3bIKe
Python
3. 4 6 1 - OcHoBbl paboThl ¢ U306paKEHHIMM
Pucosanune ¢uryp M neuathb TekcTa C MCMONb30BAHMEM
4. 5 2 1 -
OpenCV
5. 6 2 1 - O6paboTka u3obparkeHuit
6. 7 2 1 - DunbTpauus H306pakeHHUi
7. 8 4 1 - Onpenenenue 06bEKTOB HA H306PAKEHHH
8. 9 2 1 - AHanus Buieo
PaspaboTka npWKIagHOrO npoekTa ¢  HCMoAb30BaHHEM
9. 11 6 1 -
OpenCV
Hroro: 32 10 -




CamocTosTeqbHas pa6oTa cTyAeHTa

Tabnuua 5.2.3

Ne Howmep O6bem, vac.
i pazzena o0 | 300 | 030 Tema Bua CPC
JUCLIUTUTHHEI
Hzyuenue
1. 1. 6 13,5 - OcHosbl a3bika Python TEOPETUHECKOIO
Marepuaa o pasaeny
TeopeTnueckue OCHOBBI [Toaroroska noknana
2. 2. 4 6,5 - TEXHOJIOTHH KOMITbIOTEPHOro -
3peHus
[loaroroeka oryera k
YcraHoBka HEOOXOIHUMbIX AabopatopHoii paGore,
3. 3. 2 5,5 - M H3Yy4YeHHe
OporpamMMm M 3aBHCHMOCTEH
TEOPETHYECKOro
MaTepuana rno pasaeny
[loaroroBka otuera Kk
OcHOBLI paGBTH 5 nabopaTopHoii pabore,
4, 4, 2 7,5 - H3yueHue
U300 paKEHUAMU
TEOPETHYECKOro
MaTepuasa no pasaeny
[Toaroroska oTyera k
PucoBanne ¢uryp wu neuats | naGopatopHoii paGore,
5. 5. 2 3,5 - TeKCTa  C  HCIOJIb30BAHHEM M3y4yeHHe
OpenCV TEOPETHHYECKOro
MaTepuasna no pasaeiy
[ToaroroBka oTuera k
nabopaTopHoii pabore,
6. 6. 2 3.5 - O6paboTka n306paskeHuid u3yueHue
TEOPETHUYECKOro
MaTepuana rno pasaeny
[loaroroska oruera k
nabopaTopHoii pabore,
7. 7. 2 3,5 - DunbTpauus U30bpakeHumi u3yueHue
TEOPETHYECKOrO
MaTepuana no pasaeny
[Tonroroeka otuera k
OnpeneneHne  0OBLEKTOB  Ha TaBopaTOpEOH pabire,
8. 8. 2 3,5 - H3yUYeHHe
n300paXkeHHH 7
TEOPETHUECKOTrO
MaTepuana rno pasaeny
[Toaroroeka oruyera k
nabopaTopHoii paboTe,
9. 9. 2 3.5 - Ananus Buzeo U3yueHue
TEOPETHYECKOro
martepuana no pasaeny
[Tpunosxenus c [Moaroroska noknana
10. 10. 2 2.5 - UCIOJIb30BAHUEM
KOMIBIOTEPHOrO 3pEHHs
PazpaboTka npuknaagsoro | Tloaroroska otuerta no
11. 11. 12 16,5 - NpOeKTa C  HCMOJb30BaHUEM NpPOEKTY
OpenCV
[lepcnekTnBbl  MCMOABL30BAHMA U3ydeHue
12. 12. 2 18,5 - MAaLUMHHOTO 3peHus B TEOPETHHECKOTO
TEXHUYECKHUX MPOEKTax MaTepuasla no pasaeny
13. 3auer 20 4 - [loaroroska k 3auery
Hroro: 60 92 -




5.2.3. [llpenonasanue IHCUMIUIMHBI BEETCS C NpPUMEHEHHEM CIENYIOWUX  BHJIOB
00pa3oBaTeNbHBIX TEXHOIOTHIA:

- Busyamsanus y4e0HOTO Martepuana MOCPEICTBOM HMHTEPAKTHBHBIX Npe3eHTaluui B
AUAJIOTOBOM PEXUME (JIEKIIUOHHBIE 3aHATHS);

- Keiic-meTon: pasbop HEKOTOPBIX TEMATHK Kypca Ha NPHMEpPe PEATbHBIX JOCTHKHMbIX
3aJa9 ¥ IPAKTUIECKUX CUTyaluH (71a00paTOpHbIE 3aHATHS );

- PaboTa B ManbIX Ipynmax (1a6opaTopHble 3aHATHS);

- Vcnone3oBanue aKkTyalbHBIX MHTEPHET-PECYPCOB, OH-JAiH JIEKLUMH, B TOM 4HCie Ha
AHITIMICKOM S3BIKE;

- Meron nmpoexTos (J1abopaTopHble 3aHATHS).

6. TemaTHka KypcoBbIX PaGoT/MPOEKTOR

KypcoBeie paboThl/POeKTHI YIeGHBIM IITAHOM HE MPELyCMOTPEHBI.

7. KoHTpoabHbIE PaboThI

Y4eOHBIM IIAHOM HPETYCMOTPEHO BBIIOTHEHUE OHON KOHTPOIBHOMN paboTsl y 00yuarommxcs
3209HOH (OpMEI 00ydenHus Ha TeMy «IIofCUeT O6BEKTOB Ha HM30GDPAKEHHH C TOMOLIBIO METOMIOB
KOMITLFOTEPHOI0 3peHHUY. TPyN0eMKOCTE BBIOIHEHHS KOHTPOJIBHOM paGoTh! cocTasseT 12 yacos.

Lenb KOHTPONBHOM paGOTHI — CaMOCTOSTENBHOE BBIMOMHEHHE nabopaTopHOi  paboThl
o0yyaromerocs CIOCOGCTBYeT YIIyONEHHIO M 3aKPEIUICHUIO JEKIHOHHOrO K 71a60paToOpHOro
MaTepuaia.

8. Ouenxa pe3yJbTaTOB 0CBOCHUS JUCUUILINHbI

8.1. KpuTepwyu OLEHHMBAHWS CTENEHH TOJHOTHI M KAa4eCTBA OCBOEHMS KOMICTCHUMH B
COOTBETCTBHH C ITTAHUPYEMbIMU PE3yIIbTaTaMi 00y4deHuUs! TpuBeeHsl B [Ipunoskernn 1.

8.2. PeHTHHIrOBas CHCTEMA OLEHMBAHKS CTENIEHU TIOTHOTHI H KA4eCTBA OCBOEHMS KOMIETEHLMH
obyvarommuxcst 04HO# GopMEI 00yUeHHs IpeacTaBneHa B Tabuuie 8.1.

; Tabnuua 8.1
Ne n/m | Bupel MeponpuaTHii B paMKax TEKYLIEro KOHTPOJIS | Konnuectso 6annos
1 Texymas aTrecrauus
1 Yeruerit onpoc 1o Teme "OcHoBEI si3bika Pythony 20
5 [Ipesentauus noxiana no teme « TeopeTHueckHe OCHOBBI TEXHONOMMH 10
KOMIBIOTEPHOT'O 3PSHHUS»
HTOI'O 3a nepByro TEKYyLIYIO aTTECTALHIO 30
2 TeKyluas aTrecTauus
3 3awmmra oTYeTa 10 J1abopaTopHoi paboTe no TeMe «YcTaHOBKa 5
He0OX0JUMBIX NPOrpaMM M 3aBHCHMOCTEH»
4 3awuTa 0THeTa No NabopaTopHo# pabote no Teme «OCHOBBI PaGOTbI ¢ 10
H300paKEHHSIMU Y
5 3amuTa oTyera no gaboparopHoit pabore no Teme «Pucosanue ¢uryp u 5
neyarh TeKCTa ¢ ucnosb3oBaHueM OpenCVy
6 3awuTa 0TYeTa Mo J1abopaTopHoi pabote no Teme «O6paboTka 5
U300 pasKeHUIN
7 3amura oT4eTa no 1abopaTopHoH pabote 1o Teme «DUNBTpaLmMs 5
U300paXKEeHHI)
HTOI'O 3a BTOPYIO TEKYILYIO aTTECTALMIO 30
3 TeKylas aTTecTalus
8 3awuTa oT4eTa no nabopaTopHoi paGote no Teme «OnpeaeseH e 4
00BEKTOB Ha H300PAKEHUM
9 3amuTa oTYeTa N0 JAOOPATOPHOM paboTe No TeMe «AHAIU3 BUAEOY 2
10 [IpesenTauus noxnana no teme «[IpUn0KEHHS C UCTIONB3OBAHHUEM )
KOMIBIOTEPHOT'O 3PEHHUS»




1 3awmura MpUKIagHOrO POEKTA MO MPUMEHEHHIO TEXHOIOTHi 30
KOMITBFOTEPHOTO 3peHHUs B MPOECCHOHANBHOMN chepe
12 YerHbli onpoc 1o Teme «IIepCrneKTUBBI UCMOb30BAHMS MALIMHHOIO )
3PEHHMS B TEXHUYESCKHUX IPOEKTaX)»
HTOI'O 3a TpeThio TEKYLIYIO aTTECTALMIO 40
BCEI'O 100

8.3. PeHTHHIrOBas CHCTEMA OLIEHMBAHKS CTENIEHU TIOJTHOTHI M KAYeCTBa OCBOSHHS KOMITETEH LI
obyyarommxcs 3a09HOH GopMbl 06ydeHHs IpeacTaBIeHa B Tabuie 8.2.

Tabnuna 8.2
Ne i/ Byl MEpONPUATHI B paMKax TEKYLIEr0 KOHTPOIs Koauyectso 6annos
1 Kontponenas pabora/PaGoTa Ha NpaKTHUECKHMX 3aHATHAX 40
) (ycTHBIH onpoc)
2. 3a4eT 60
BCEI'O 100

9. V4geGHo-meroanyecKkoe 1 MHPOPMANHOHHOE 00eCedeHHe MM CUUILIMHbI

9.1. Ilepeuens PEKOMEHXYeMOM TUTEPaTypPhl MPEACTABICH B [Tpunosxxennu 2.
9.2. CoBpemeHHbBIe MPOGECCHOHATBHBIE 6a3bl NAHHBIX U MH(POPMALIMOHHBIE CHPABOYHbIE
CHCTEMBI:

— ONeKTPOHHBIH KaTaior/DneKTporHas 6udiuorexa TUY

- OKBCOH- nndopmManuonHas cucTema JOCTyNa K 3MEKTPOHHBIM KATANOraM GHOIHOTeK
cheprl 00pazoBaHus U HAYKH

- OneKTpoHHO-0ubHoTeYHas cuctema IPR BOOKS

- OneKTpoHHO-6ubanoTeyHas cuctema «KOHCYIBTaHT CTyaeHTay»

- ONEeKTPOHHO-0UbIHOTEeYHas cucTeMa «JlaHby

= OneKTpOHHO-0MbIHOTe Has cucteMa «Book.ruy

— OnexrponHas 6ubnuoreka FOPAVT

- Hayunas snexrponnas 6ubaunoreka ELIBRARY.RU

- Haunonansnas anekrpornas 6udnuorexa (HIB)

- bubmorexu HedTsHBIX By30B Poccuu

— Crpasouro-undopmanuonnas 6asa naHusx «Texskcnepty»

— OIEKTPOHHBIE PECYPCHI OTKPHITOTO JOCTYIIA

= baza mamnbix Pocnarent

- OnePetro — bubnuoTeka TeXHHYECKUX cTaTelf MO pa3paboTKe HEPTSHBIX U ra3oBbIX
MecTopoxaerui ObmmecTBa HHXeHEpOB-HeGTIHUKOB SPE

- Yuusepcuterckas 6ubmmorexa ONLINE

- Mexnynaponusle pedepaTuBHble 6a3bl HAyIHbBIX H3AaHUH

- MexnyHaponHbIi eBpOIeHCKIi HHAEKC IMTUPOBAHUS B 06IaCTH FYMaHHUTAPHBIX Hayk
European Reference Index for the Humanities (ERIH)

— ITpesunentckas 6ubamorexa uM. 5.H. Enpuuna

- CBOIHBIH KaTaJor NEpUONMYECKHX H3JAHUM W H3IAHHH opranoB HTU, noxyvaemeix
Oubnuorexamu r. Tromenn

9.3. JluuensuorHOe M CBOGOIHO pPACIPOCTPAHSEMOE MPOrPAMMHOE obecrieueHue, B T.u.
OTEYECTBEHHOTO IIPOU3BO/ICTBA:

Sublime Text / Notepad++
Arduino

1. Microsoft Windows;

2. Microsoft Office Professional Plus;
3. OC Linux Ubuntu

4. Python

5. Eclipse

6.

7.




10. MaTepuanpHO-TEXHHYECKOE 00ecnedeHre JUCHMIIMHbI

HOMGHIGHI/ISI AJI1 IIPOBEOCHHSI BCEX BHIOB pa6OTBI, NpenyCMOTPEHHBIX y‘i€6HbIM IJIaHOM,
YKOMIIJIEKTOBAHBL HeO6XO,I[I/IMBIM O60py,Z[OBaHI/ICM U TCXHUYECKUMHU CpeaCTBAMU o6yqum.

Tabnuua 10.1

Ne i/

ITepeuens o6opynoBaHus,
HEOOXO0IMMOrO U1 OCBOEHUS
IHUCUMITIMHBI

[lepeueHb TexHHUECKHUX CpeacTB 00yUeHHU,
HEOOXOAMMBIX A/ OCBOEHUS AMCUMNAHHDI
(ZeMOHCTpaLHOHHOE 060pYAOBAHHE)

VueOHas  ayauTopuss Ans  NpOBENEHUS  3aHATHH
JI€KLMOHHOrO  THMa; TrPYMMoOBbIX W WHAMBHAYaAbHbBIX
KOHCY/IbTaUMM; TEKYLIErO KOHTPOIS M MPOMEXKYTOUHOM
arrectaunu: MOHOGNOK (MM KOMIBIOTEP B KOMMJIEKTE;
MPOEKTOP; aKyCTHUYeCKasi cHCTeMa (KOJOHKH) (npH
HaJIMYMK); UHTEPAKTHBHAS 10CKA (MM MynbTUMeAWHHAs
JI0CKa)

Mono610k
KOMILIEKTE
IPOEKTOpP;
(xonoHKH) (ipu
UHTEepPaKTHBHAS JIOCKa
MYJIbTUMEIUHHAS JOCKA)

(. xoMmmbrOTEp
(He wmenee 15
aKyCTHYecKas

B

T.);
cucrema
HaJTUYHH);

(nnu

VuebHas  ayaWTOpus AN MPOBENEHMS  3aHATHI
CEeMMHApCKOro  Tuna  (1abopaTopHble  3aHATHSA);
TPYNIOBBIX ¥ WHAMBUAYANbHBIX  KOHCY/bTaLMH;

TEKYILEro KOHTPOJIsl M MPOMEXKYTOYHOM aTTecTaumnm

[Tomewenue anst CaMOCTOSITENbHOM paboTbl
00yyarommxcs ¢ BO3MOXKHOCTBIO MOAKIIOYEHHSI K CeTH
«MHTepHeT» M obecneueHneM NOCTYNa B 31€KTPOHHYIO
MH()OPMaLMOHHO-00pa3oBaTebHy  cpeay:  YueGHas
mebenb: YueGHble CTONbI, CTY/bsl, AOCKA ayAMTOpPHAS.
KomrmeroTrep B KOMMIEKTe — 5 WT.

[lomewenre ans  XpaHeHHWs W NPOQPHAAKTHUECKOrO
obcayxuBaHus  ydeGHoro  obopyaosanus:  Crofbl,
CTYJNbsl, WiKadbl, CTEMNAK

11. Metoauveckue ykazanus o oprauuzauuu CPC

11.1. MeTonmdeckue yka3aHHs II0 TOATOTOBKE K JJaOOPATOPHBIM 3aHATHSIM.

Ha 11aGopaTopHEIX 3aHATUSAX 00YYArOIIMECs H3YYarOT TEXHOJIOTUU U METOMbI KOMIBIOTEPHOIO
3peHHA M BMECTE C IIPEIIOJaBaTeNeM BBIIOJHAIOT 3aMCh MPOrPaMMHOIO KOJAA, €ro anpobauuio u
3a/laHue 1o ero m3MeHeHuro. J[ng spdexkTuBHON paboTHl 00ydYarolIUecs HOKHBI UMETh NpH cebe
HOYTOYKHM C 3apaHee yCTAaHOBJICHHBIM KOMIUIEKTOM ITPOrPAMMHOTO OGECIICYEHHS W HEOOXOAUMBIMHU
3aBHCHMOCTSMH. B mporecce MoAroTOBKH K MPAKTHIECKHM 3aHATHSIM 00ydaoluecs MOTYT puGeraTh
K KOHCYJIBTallUX IIPErogaBaTelis.

11.2. Metonuyeckue yKa3aHus 10 OPraHU3aLKK CaMOCTOATENBHON paBOTHL.

CamocrosTensHas padoTa OOYYAIOLINXCS 3aKIKOYAETCA B M3YYEHMH SO TEM, BbINOJHEHHM
TUIOBBIX 3JIEMEHTOB IPOrpaMMHOIO KOJa, IIOATOTOBKE K IIPE3EHTALMH [OKIANO0B MO PpALy
TeopeTHyecKux TeM. Ha 3aHaATHM mpenomaBaTens HaeT peKOMEHIAlMK, HEOOXOMMMbIE Ul OCBOEHHS
MaTepuaia.
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