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1. ]_le.]'ll/l H 3aJa4YH1 0CBOCHUA JUCHHUIIJIMHbI

I_ICJ'IB JUCLHMITIINHBI ((KOMHI)IOTGPHO@ 3PCHUC B PCIICHHUHU MHXXCHCPHLBIX 3aa9»:

Pa3zButue y oOydaromuxcsi BOCTpeOOBAaHHBIX B HACTOSIIEE BpeMs KOMIETEHIHUI B paMKax
uu(ppoBON MH)KEHEPUU B HANPABICHUM MAIIMHHOTO 3pPEHUS, COCTOSHHUIO COBPEMEHHOTO YpPOBHS
pa3BUTHsL TEXHMKM M TEXHOJIOTMH B 3TOM 00JacTH, a TaKKe MPAKTUYECKHMX YMEHHUIl M HaBBIKOB
Ha4yaJIbHOTO YPOBHS MO MCIIOJIb30BAHUIO PACHIPOCTPAHEHHBIX OMOIMOTEK KOMIIBIOTEPHOTO 3PEHUS JUIs
pellieHNi NPUKIAJHBIX 3aJad C MCIOJb30BaHMEM s3blka HporpammupoBanus Python B obGuactu
poeCCHOHATTFHOMN IeATEIIbHOCTH HAIIPABIICHHS ITOATOTOBKH MIIH CIIEIIHATLHOCTH 00YYaIOIerocs

3amaun qucuuIuinHbl «KoMIbloTepHOe 3peHHe B PEUICHUH WH)KEHEPHBIX 3a]au» 00eCIeynBarOT

(dhopMupOBaHHE y 00YUAIONIMXCS CIICTYIONINX 3HAHUH, YMEHUIH 1 HaBBIKOB:

1. @opMUpPOBAHHE YMEHUW MO YCTAHOBKE M  HACTPOMKE COOTBETCTBYIOILETO
MIPOrPaMMHOT0 00ecrieueHus JUTsl JOCTHKEHUS Lieel Kypea

2. dopmupoBaHre 0a30BBIX YMEHHI paOOTHI C I36IKOM TTporpammupoBanusi Python

3. [ToHnMaHNe TEOPETUYECKUX OCHOB Pa0OThI CUCTEM MAIIMHHOTO 3PEHUS

4. @®opmMupoBaHHE OCHOB pPa0OTHI € H300paKEHUSIMU M BHUACO C MCIOJIb30BAaHUEM
oubmmoreku OpenCV

5. YMeHue npuMeHsTh MOJyYeHHbIE TEOPETHYECKUE 3HAHUS Ul CO3JAaHUS IPOEKTOB IO

B3aMMOJICHCTBUIO IPOTPAMMHOTO KOJIa ¢ 00bEKTaMH PEaIbHOTO MHUPa
2. Mecto qucuumiaunbl B cTpykrype OIIOII BO

JucuuiuinHa/MOy b  OTHOCHTCS K JUCHUIUIMHAM/MOIYJSIM o0s3arenbHOil uyactu broka 1
y4eOHOro I1aHa.

Heo6xoauMbpIMu yCIOBUSAMU JUIsl OCBOEHUS! TUCLIMILIMHBI SABIISIOTCS:

3HaHUE OCHOB pPAa0OTHI C TEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAaHOBKHM M 3allyCKa paszIMYHBIX
NPUIOKEHUH, 3HAHWS Oa30BBIX TOHATHA WHGOPMATHKH, MPUHLIUIOB pabOTBl NporpaMM U
OTIEpALMOHHBIX CUCTEM, 3HAHHE OCHOBHBIX MAaTEMaTUYECKUX MOHATHI U3 0a30BOro Kypca MaTeMaTUKU
U U3 BBICIIEH MAaTEMAaTUKHU

YMEHHUS IPOU3BOIUTH 0a30BbIE MATEMAaTHUECKUE ONIEPALIM B paMKaX YKa3aHHOM 00JacTu 3HaHWH,
YMEHMSI IPUMEHSATH NIEPCOHAIIBHBIE KOMIIBIOTEPBI HA YPOBHE YBEPEHHOTI'O T10JIb30BATEINS

BJIaJICHHE HAaBBIKAMM HCIOJIB30BAHUS PECYPCOB CETH MHTEPHET (B TOM YHCIE M AHTJIOS3BIYHBIX),
MOMCKA U aHaJIW3a UHPOpPMAIIH, BllaJileHue 0a30BbIMU NOHATHUAMHU aJTOPUTMOB, JIOTHUECKUX YCIOBU,
OCHOBaMH CHHTAKCHCA COBPEMEHHBIX S3BIKOB ITPOIrPAMMHUPOBAHHS.

CopepxaHue IUCLUUIUIMHBL SIBJISETCA JIOTUYECKUM IPOJOJDKEHUEM COIEPKAHUS JUCLUIUIVH
«Uupopmatuka», «IIporpamMmmupoBaHue» M CIy>)KUT OCHOBOW JUIi OCBOCHHUS JUCLUMIUIMH/ MOMYJeH
O5oKa JUCHUIUINH, (OPMUPYEMBIX YYaCTHHUKAMH OOpa30BATEIbHBIX OTHOIICHUH, CBS3aHHBIX C
METOJaMH PEIIEHUs] MHKEHEPHBIX 3aJad B paMKax NpoQecCHOoHaIbHON 001acTH 3HAHUM, a Takke ¢

I/IH(I)OpMaI_II/IOHHBIMI/I TEXHOJIOTUAMHA U IPOTPaAMMHUPOBAHUCM.



3. Pe3yabTarbl 00y4eHHUs 10 JUCHUILTHHE/MOXYJIIO

[Tporecc n3yueHust TUCUUIUIMHBI HANIpaBJeH Ha (OPMUPOBAHUE CIETYIOIUX KOMITETCHIIMNA:

Tao0muma 3.1

Konn
HauMEHOBaHHE
KOMIIETEHIINHU

Konx n nanmeHoBanue
WHIUKATOPOB JOCTIKEHUS
KOMIIETEHIIUHN

PesynbTaThl 00y4eHus M0 TUCIHUIUTHHE (MOJIYITIO)

VK-1. Cnocoben
OCYILIECTBIISATH
MTOWCK, KPUTUICCKUN
aHaJIN3 U CUHTE3
nH(pOpMAIHH,
TIPUMEHSTH
CHCTEMHBIH ITOIXO0/T
JUTSL pETICHHST
IIOCTABJICHHBIX
3a1a4

VYK-1.1. OcymecTBuser BEIOOD
AKTyaJIbHBIX POCCHUCKUX U
3apyOCeIKHBIX HCTOYHHKOB, a TaK
e MIOUCK, cOop 1 00paboTKy
UH(POPMALIUHU, HEOOXOTUMOH JIJIs
peLICHHs TOCTABICHHON 3a/1a4H.

3uats (31): 3HaeT OCHOBHBIE HHPOPMALIMOHHBIE PECYPCHI,
MIPOTPaMMHBIE TIPOIYKTHI, IOCBSIICHHBIC TEMATHKE
KOMIBIOTEPHOTO 3PEHUS, a TAK)KE OCHOBHBIX YUCHBIX,

My ONMHUKYIOMMXCS B 3TOH cepe

Ymets (Y1): ymeer 00pabaThiBaTh HAWICHHYIO HH(OPMAIIHIO
Y TIOJITOTaBINBATh €€ B yI00HBIN AJIs JalbHEHIIero
UCIIOJIb30BaHMs (popMaT

Brnanets (B1): BrameeT TeXHUYECKUM aHTITUHCKUM SI3BIKOM
JUTS TIOMCKA ¥ YTCHUS aHTJIOSI3BIYHON TUTEepaTyphl B chepe
WH(GOPMAIMOHHBIX TEXHOJIOTHI

YK-1.2. CucremaTm3upyer u
KPUTHYECKH aHATU3HPYET
nH(OPMALHNIO, TIOYYEHHYIO U3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C TPEOOBAHUAMHU
YCIIOBUSIMU 3aJ1a41

3HaTh (32): 3HaeT BO3MOXKHOCTH PACIIPOCTPAHEHHBIX
OMOMMOTEK KOMIIBIOTEPHOTO 3peHus, Hanpumep, OpenCV
YwMets (V2): yMeeT IpUMEeHSTh CPeACTBA YCTAHOBKU
nporpamMHoro obecnieueHust Python, ncrionp3oBats IDE mis
CO3[IaHus, PEJAKTUPOBAHUS U 3aIlyCKa KOJa, TPOU3BOJUTH
HACTPOMKY OIIEpPallMOHHOM CHCTEMBI [yl 3aIlyCKa IPOEKTOB B
ctepe KOMIBIOTEPHOTO 3PEHHS

Brnanets (B2): BnaseeT HaBbIKaMU YTE€HHS KOAA, B TOM YHCIIE
4y’O0ro, €ro HHTEpIIpeTaliy, alalTallui COTJIacHO MpaBUiIaM
YUCTOThI ¥ YUTaeMOCTH U HopmaMm PEP

VK-1.3. Hcnone3yer METOAUKH
CHCTEMHOTO ITOJX0/a IPU
pELICHHH MOCTABJICHHBIX 3824

3Hath (33): 3HaeT METOAUKH CUCTEMHOTO MOJX0a MPU
PEIICHUH MTOCTABICHHBIX 3a/1a4

Ymets (Y3): uMeeT BBICOKHI YPOBEHb KOMITBIOTEPHOI
rPaMOTHOCTH

Brnanmets (B3): B1ameer 0CHOBHBIMH ITOCTyIaTaAMU
CHCTEMHOTO TIO/IX0/1a ¥ MOXET MPUMEHSTh UX TIPU PELICHUH
poeCCHOHATBHBIX 33124

VK-2. Cnocoben
OTIPENENATh KPyT
3a/1a4 B paMKax
MOCTaBJIECHHON LEIN
1 BBIOMpATh
OIITHMAaJbHBIE
CIIOCOOBI UX
pEIIeHUs, UCXOS U3
JIENACTBYIOIINX
MIPaBOBBIX HOPM,
UMCHOLIINXCS
pecypcoB u
OrpaHUYEHUN

VYK-2.1. IlpoBoaut aHayu3
TIOCTABJICHHOM LI€TH U
(opMyIUpyeT COBOKYITHOCTh
B3aMMOCBs3aHHBIX 3aJa4,
KOTOpBIE HEOOXOJUMO PELINTh
JUISL €€ TOCTHPKEHUSI.

3HaTh (34): 3HAET OCHOBHBIC BO3MOYKHOCTH KOMITHIOTEPHOTO
3pEHHUs M CIIOCOOBI UX MCIOIBb30BAHMUS B PA3ITMYHBIX
MPUKITAHBIX TPOSKTaX

Ymetb (Y4): ymeeT BOCIIPOU3BOIUTH OCHOBHBIC
JITOPUTMUAYECKHE ONICPALIUH ¢ U300PAKCHUSIMH U
BHJICOIIOTOKOM C HUCIIOJIh30BAHUEM METOJIOB KOMITBIOTEPHOTO
3peHHS

Brnanets (B4): BnameeT HaBbIKaMU TOTYYCHUS HHOOPMAIHH
Ha OCHOBE aHaJIH3a U300paKEHUI U BUICOTIOTOKA U €€
MHTEPIIPETALUH

VYK-2.2. BeibupaeT onTUManbHbIH
CTI0CO0 pelreHus 3a/1a9, HCXOs]
13 UMEIOIIUXCS PECYpCOB U
OTpaHUYCHUN

3uats (35): 3HaeT TeopeTHIeCKHUe OCHOBBI KOMIIBIOTEPHOTO
3peHus

Yuets (V5): UmeeT chopmMupoBaHHBIE HABBIKA
IpOrpaMMHpOBaHMs Ha A3bIke Python

Bnagets (B5): BmageeT cmocobamu pemeHus MPakTUIECKUX U
HPUKIaJHBIX 33/1a4 TPO(eCCHOHATBHOM AESTENFHOCTH C
WCIIOJIb30BaHHEM KOMIIBIOTEPHOTO 3PEHUsI

VK-2.3. Ananusupyer
JIeHCTBYIOIIEE 3aKOHOIATEIbCTBO
1 TIPaBOBBIE HOPMBI,
peryimpyromme 00JIacTh
po¢ecCHOHaTFHON
JesTeIbHOCTH

3Hath (36): 3HAET OCHOBHBIEC IPABOBBIE OIPAHUUYCHUS U
HOPMATUBHBIC JOKYMCHTDI, CBA3aHHBIC C IPUMCHCHUEM
TEXHOJIOTUH KOMITBIOTEPHOT'O 3PCHUS

Ymetsb (V6): yMeeT aHaIu3HupOBaTh BO3MOKHOCTU
JATBHEHINETro TPYJA0yCTPONCTBA B paMKax
podeCcCHOHANBHON HANPABICHHOCTH C MCIOJIb30BAHUEM
3HaHUH B chepe KOMITLIOTEPHOTO 3PEHHUSI

Bnagets (B6): BaseeT HaBpIKaMH MTOMCKA, YTCHUS H
MHTEPIIPETALNH 3aKOHOIATELCTBA U [TPABOBBIX HOPM,
PEryJIMpYIOIUX 001acTh NPO(eCCHOHAIBHOMN JIESITENbHOCTH




4. O0beM TUCHUIIIMHBI

OOuuii 00beM JUCLMIUIMHBI COCTABIISAET 3 3a4eTHBIX eIUHMILI, 108 yacos.

Tabnuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHas paboTa,
®dopma
dopma Kypc/ yac. CaMocrosTenpHas .
HPOMEKYTOUHOMH
o0y4eHust ceEMeCTp [paktryeckne | JlaGopaTtopHbie pabora, Jac.
Jlexnun aTTecTaluu
3aHSATHS 3aHSATHS
OuHnast 2/4 16 - 32 60 3ayer
Quaito- 3/5 12 10 86 sauer
3a04Hast

5. CTpykTypa u coaep:KaHue TUCHHUIINHBI

5.1. CtpykTypa TUCHUTLIUHBL.

oyHas ¢popma odydenusi (0OPO)

Tabmauua 5.1.1

O T —— AyJIUTOpHBIE 3aHATUS,
Ne qac. CPC, Bcero, Ko IITK OLieHOYHBIE
wn Howmep HaumenoBanwue pasnena JL Ip. JIab. Hac. Hac. cpercrsa
pazacia
1. OcHoBHI s1361Ka Python 3 - 6 6 15 VK-2.2 yerubii
OTIpOoC
TeopeTnueckue 0CHOBBI VerHbii
2. 2. TEXHOJIOTUH 3 - - 4 7 VK-1.1 Onpoc
KOMIBIOTEPHOTO 3pEHUS
IIucemenHa
s paborta
N N Vcranoska H€06XO)II/IMI)I)E | ] 5 5 ; VK-1.1, 1.2, (HI; 1K),
IporpamMM U 3aBUCUMOCTEMN 22 yeTHEH
orpoc
VK-1.1, 1.2, | ITuceMmenna
1.3,2.2. s1 paboTa
4 4 OcHOBBI pabOTHI C 1 ) 6 5 9 (HI; TIK),
N300paKCHUSIMU JOTHED
OTIpocC
VK-1.1, 1.2, | I[Iucemenna
Pucosanue Quryp u 13,2.2. s pabota
3. 5. Ie4yaTb TCKCTA C 1 - 2 2 5 (na I1K),
ucnonb3zoBanueM OpenCV YCTHBIiH
0Ipoc
VK-1.1, 1.2, | Ilucemenna
1.3,2.2. s paboTta
6 6 O6paboTka U300paxeHui 1 - 2 2 5 (na 1K),
YCTHBIN
orpoc
VK-1.1, 1.2, | ITuceMmenna
1.3,2.2. s pabora
7. 7 PunbTpanus 1 - 2 2 5 (Hz 1K),
N300paKCHHIA JOTHED
0Tpoc
VK-1.1, 1.2, | ITucemenna
Omnpenesnenre 00bEKTOB Ha 13,2.2. s pabora
8 8 1 - 4 2 5 (na TTK),
M300paKeHUH yeTHbii
0Ipoc
9. 9 AHanus BUIEO 1 - 2 2 5 Vlf; 12 212 H;I;I:\gs?:a




(ma TIK),

YCTHBIN
onpoc
[Tpunoxenus ¢ VerHbId
10. 10. HUCIOJIL30BAaHUEM 1 - - 2 3 VK-2.1,2.3, onpoc
KOMIBIOTEPHOTO 3pEHUS
Pa3pa0oTka mpukiagHOro VK-2.1,2.3, Ketic-
11. 11. IIPOEKTA C 1 - 6 12 19 sajata
ucnoas3zoBanueM OpenCV (npoexr)
IlepcnexkTuBeI VK-2.1,2.3, | VcrHsrii
onpoc
. 1. HCTIOJIL30BAHUS 1 ) ) 5 3
MAIIMHHOTO 3PpEHUS B
TEXHUYECKUX ITPOEKTAX
YK 1.1- Bompocs! k
13 | 3auer - - - 20 20 1.3, V¥K2.1 3a4eTy
-2.3.
Uroro: | 16 | - 32 60 108
04HO-3204Has1 popma o0y4eHus (O3DO)
Tabmuua 5.1.3
CTOVKIVDA JHCLAILIHHbL AynuTopHBIE 3aHATHS,
Ne PYKTypa JHCIL qac. CPC, Bcero, Ko OLieHOYHbIE
n/m Homep Jac. Jac. A cpencTea
HaumenoBanwue pasuena JL IIp. JIab.
paszena
1. | OcHogsl s3b1Ka Python 1 - 1 13 15 VK-2.2 YCTHIH
OTpoc
TeopeTnyeckue OCHOBBI VerHbIi
2. 2. TEXHOJIOTHH 1 - - 6 7 VK-1.1 onpoc
KOMIBIOTEPHOT'O 3pEHUS
[IucemenHa
s pabora
3 3 YcraHoBka H606XO,Z[I/IMBIXU 1 i | 5 7 YK- 12 12 1.2, (na TIK),
MPOTPaMM U 3aBUCUMOCTEHN - —
onpoc
VK-1.1, 1.2, | I[Iucemenna
1.3,2.2. st paboTa
4 4 OCHOBBI pabOTHI € | ) ) ; 9 (12 TTK).
U300paKCHUSIMH JCTHEI
0Ipoc
VK-1.1, 1.2, | Ilucemenna
Pucosanue ¢uryp u 1.3,2.2. 1 paboTa
5. 5. ne4yaTh TEKCTa C 1 - 1 3 5 (na IIK),
ucnoab3oBanuem OpenCV YCTHBIA
oIpoc
VK-1.1, 1.2, | ITuceMmenna
1.3,2.2. s pabora
6. 6. O6paboTka n300paxeHui 1 - 1 3 5 (na TIK),
YCTHBIN
onpoc
VK-1.1, 1.2, | I[Iucemenna
1.3,2.2. st pabota
7. 7. PrnpTpanmst 1 - 1 3 5 (na TTK),
U300paKeHHIA N
oIpoc
VK-1.1, 1.2, | Ilucemenna
1.3,2.2. s paboTta
8. g Onge,uenemle 00BEKTOB Ha | ] | 3 5 (s TIK),
H300paKeHUHN yeTHEH

onpoc




VK-1.1, 1.2, | ITucemenHa
1.3,2.2. st paboTa
9. AHanus Buneo 1 - 1 3 5 (na I1K),
YCTHBII
ornpoc
[Tpunoxenus ¢ VerHbId
10. UCII0JIb30BaHUEM 1 - - 2 3 VK-2.1,2.3, onpoc
KOMIBIOTEPHOTO 3pEHUS
Pa3paboTka npukiaHoro YK-2.1,2.3, Keiic-
11. IIPOEKTA C 1 - 2 16 19 3ajasa
ucnoab3oBanuemM OpenCV (mpoexT)
IlepcnexkTuBsl VK-2.1,2.3, | VcrHsrii
OIpocC
1. UCTIONb30BaHUS 1 ) ) 5 3
MaIIHHHOTO 3PCHHUS B
TEXHUYECKUX MPOEKTaX
YK 1.1- Bompocs! k
13 | 3ager - - - 20 20 1.3, YK 2.1 3a4eTy
-2.3.
Hroro: | 12 - 10 86 108
5.2. ConeprxaHue TUCIUTITUHBL.
5.2.1. Coneprkanue pa3fenoB JTUCHUIUIMHBL (TUAAKTUYECKUE €IMHULIBI).
Pasznen 1. «OcHoBrl s13b1ka Pythony. Ycranoska Python, pip, IDE.  Cuntakcuc — sizpika.  Tumbl

naHHbIX. bubmmoreku, momymu. [{ukiel, normueckue oneparuu. [Ipocras mporpamma Ha python «Beer
Songy. 3amyck mporpamm python u3 komanHO# cTpoku U u3 IDE

Paznen 2. «Teopernueckne OCHOBBI TEXHOJIOTMH KOMIIBIOTEpHOro 3peHus». Ilukcens. lLlBer.
Marpuia

Paznen 3. «YcraHoBka HEOOXOAMMBIX TTporpamMm M 3aBucuMmoctei». Linux Mint/Ubuntu. Python3
C JIOTIOJHUTENIbHOM YCTaHOBKOM OmOIMOTEK/3aBUCHMOCTEe (numpy, time, argparse, imutils,
face recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHOBBI pabOTHl ¢ M300pKCHUSIMU». 3arpy3ka M IMoka3 wm3o0paxenus. Jloctynm k
KOHKpPETHBIM THKCeNsM. Pa3spezanune maccuBa u3oOpaxkenws. l3MeHeHue pasMepa H300paKeHUS.
Bpamenue nzo0paxeHus

Paznen 5. «PucoBanue ¢uryp m nedath Tekcta ¢ ucnoib3oBanueM OpenCVy. PucoBanme ¢uryp
Ha n300paxenuu. [ledars Tekcra

Paznen 6. «O6paboTka n3o0pakeHuit». [[pumeHeHre oneparuii Mo N3MEHEHUIO H300payKEHUH.

Pazmen 7. «@unbrpamms wuzoOpaxenui». Hamoxxenme Macok Ha wu3oOpaxkenue. PaszmbiTre
n300pakenusi. I3MeHeHue 1BeTOBOro KOHTYpa U300pakKeHUH.

Paznmen 8. «Omnpenenenne oObeKTOB Ha u3o0paxeHum». KoHBepTHpoBaHuWe B cepblii (opmar.
Omnpenenenue kpaeB Ha nzobpaxenun. Thresholding. lerektupoBanue xonTypoB. Erode and dilate.
Masking and bitwise

Paznen 9. «Ananus Bugeo». AxktuBanus kamepbl ¢ omousio OpenCV. 3axBar BUACO ¢ TOMOUIBIO
kamepbl. O6paboTKa BHICOMIOTOKA.

Paznen 10. «IIpunoxeHus ¢ UCIOIB30BAHUEM KOMIIBIOTEPHOIO 3pEHUs». AHAIN3 CYIIECTBYIOLIMX
IIPOEKTOB U 3a/1a4 B NPo(eCCHOHATIBHON c(hepe ¢ UCTIO0Ib30BAaHUEM KOMITBFOTEPHOT'O 3PEHMS.

Pazmen 11. «Pa3paboTka mpukiagHoro mpoekTta ¢ ucrnosnb3oBanueM OpenCVy. OmnpenencHue
pobaeMHol cdepsl B pamkax npodeccuonanbHon oonactu. [Ipumenenue knaccudukaropa Haar Cascade
JUIS  OTPENEJICHHOTO THNa O0O0BeKTOB. JlerekTupoBaHue, pacro3HaBaHue o00beKTOB. (OOpaboTka
pe3ynbTaToB IeTekTupoBanus. [lepenada u ucmons30BaHue HHPOPMAITHIH.




Paznen 12. «llepcrieKTHBBI HCIIOJIB30BaHHS MAIIMHHOIO 3pPEHUS B TEXHUYECKHX IPOEKTaxX».
Hcnonw3oBanue knaccudukatopos. McnonszoBanue Helipocereil. KomnbioTepHOe 3peHne B MOOMIIBHBIX
MIPUIOKEHUSIX.

5.2.2. CoaeprkaHuie UCIUIUTAHBI TI0 BUJAM YICOHBIX 3aHITHH.

JlekinoHHLBIE 3aHATHSA

Tabmuma 5.2.1

No Howmep O0mbeMm, gac.
i pasnena 00 0300 Tema nekuuu
JIICLUIIIMHBI
1. 1. 3 1 OcHoBp! si3b1Ka Python
2. 2. 3 1 TeopeTnyeckne OCHOBBI TEXHOJIOTHH KOMITBIOTEPHOTO 3pEHHS
3. 3. 1 1 YcraHOBKa HEOOXOJMMBIX ITPOTPaMM U 3aBUCHMOCTEH
4. 4. 1 1 OcHOBBI pabOTHI C N300pAKEHUIMHI
5. 5. 1 1 PucoBanue ¢uryp u neyars TekcTa ¢ ucrnosszopanueM OpenCV
6. 6. 1 1 O0paboTka n300pakeHuH
7. 7. 1 1 DunbTpanys n300pakeHuH
8. 8. 1 1 Onpenenenne 00bEKTOB HAa H300paKEHUH
9. 9. 1 1 AHanus BUIEO
10. 10. 1 1 [TpuoxeHus ¢ HCIOIH30BAHHEM KOMIBIOTEPHOTO 3PESHUS
11. 11. 1 1 Pa3paboTka mpukIagHOTO MpoeKTa ¢ ucnonb3oBanneM OpenCV
12, 1. 1 1 [lepcrieKTHBBI HCIIOJIB30BAHMUS MAIIMHHOTO 3PEHHS B TEXHHUECKHUX
MIPOEKTax
HWroro: 16 12

[TpakTudeckue 3aHATHs Y4€OHBIM IJITAHOM HE TPEyCMOTPEHBI.

Tab6muma 5.2.3

JlaGopaTopHble paGoThI
Ne Homep paszena Obbewm, gac. HaumenoBanue nabopatopHoii paboThl
/1 JIUCITUTIINHBI (0]0]0] 0300
Ycranoska Python u moaroroBka k 3amycky nporpamm.
I. 1 6 1 OcHoBbl s13b1ka Python: nepBast nporpamma. ITpocrast
nporpamma Ha python.
5 3 ) i YcTaHOBKa HEOOXOIMMBIX TIPOTPAaMM M 3aBUCUMOCTEH ISt
’ paboThI OMOTMOTEKOW KOMITBIOTEPHOTO 3peHHs Ha si3bike Python
3. 4 6 1 OcHOBBI pabOTHI C N300pAKEHUIMHI
PucoBanue duryp u neyats TEKCTa C UCIOJIL30BAHUEM
4. 5 2 1 OpenCV
5. 6 2 1 O6paboTka n300paskeHIH
6. 7 2 1 OunbTpanys n300paKeHUH
7. 8 4 1 Omnpenenenne 0ObEKTOB HA H300pAKECHUH
8. 9 2 1 AHanus3 BUJEO
9. 11 6 1 Pa3zpaboTtka npukiaaHOro npoekra ¢ ucnonb3doBanuem OpenCV
Hroro: 32 10

CamocrosiTeibHas padoTa cTyAeHTa

Tabmnuua 5.2.4

Ne Howmep paznena O06newM, uac. Tena Bix CPC
n/n MCIATUIAHBI 0DO 0300
n
L L 6 13 OctoBs! s3b1Ka Python 3y4eHHE TEOPETUUECKOTO
Marepuaa 1o pasaeny
2. 2. 4 6 TeopeTnyeckrne OCHOBEI TloaroroBska mokiiaaa




TEXHOJIOTUU
KOMIBIOTEPHOTO 3pECHUSL
[ToaroroBka oTuera K
YcraHoBka .
naboparopHoii pabore,
3. 3. 2 5 HEOOXOANMBIX ITPOrPaMM
. H3y4EHUE TEOPETHYECKOTrO
1 3aBUCHMOCTEH
MaTepHaa 1o pasieny
ITonroroBka otyera kK
OCHOBBI pabOTHI € nabopaTtopHoii paboTe,
4. 4. 2 7 M300paKEHUSIMHU HU3Y4YEHHE TEOPETUUECKOIO
MaTepHala 1o pa3aery
Pucoanue puryp u [loaroroBka oTuera K
rneyarb TEKCTa C nmabopaTopHoi padoTe,
> > 2 3 HCIOJIb30BAHUEM U3y4EHUE TEOPETHYECKOTrO
OpenCV Marepuana o pasaeny
[ToaroroBka otuera k
O6paboTka nabopaTtopHoii paboTe,
6. 6. 2 3 M300paKeHUI HU3Y4YEHHE TEOPETUUECKOTO
MaTepHala 1o pa3iaery
ITonroroska oryera kK
@unbTpanus nmabopaTopHoit padoTe,
7. 7. 2 3 n300pakeHuH HU3Y4YCHHUE TEOPETUYECKOTrO
MaTepuana 1o paszieny
[ToaroroBka otuera k
OrnpeneneHue 00bEKTOB nabopaTtopHoii paboTe,
8. 8. 2 3 Ha U300paKeHUH HU3Y4YEHHE TEOPETUUECKOTrO
MaTepHaa 1o pa3aeiny
ITonroroska oryera K
9. 9. 9 3 AHQITH3 BHICO naboparopHoii pabore,
H3y4EHUE TEOPETHYECKOTrO
Marepuana o pasaeny
IIpunoxenus ¢ IToaroroBka noknana
10. 10. 2 2 HCII0JIb30BAHUEM
KOMIBIOTEPHOTO 3pEHUS
Pa3paboTka ITonroroska oryera o
1L 1L 1 16 MIPUKIIAJTHOTO MPOEKTA C MIPOEKTY
HCTIOJIh30BaHUEM
OpenCV
IIepcniexTuBel H3yuenue reopeTnyeckoro
HCIIOJIb30BAHUSA MaTepHaa 1o paszieny
12. 12. 2 2
MAaIIMHHOT'O 3pCHUS B
TEXHUYECKHUX MPOEKTaxX
13. 13. 20 20 3auer [ToxroToBka k 3a4dety
HUroro: 60 86

5.2.3. IlpenogaBaHue OUCHMIUIMHBI BEAETCA C IPUMEHEHHEM  CIEAYIOIIUX  BUOB
00pa30BaTENbHBIX TEXHOJIOTUH:

— Busyanuzanus yueGHOro MaTepuaia mocpeiCTBOM HHTEPAKTUBHBIX MPE3EHTALUH B TUAIOTOBOM
pexuMe (JICKIIMOHHBIC 3aHATHUA);

— Keiic-meTon: pa30op HEKOTOPHIX TEMATHK Kypca Ha MPHMEpE peasbHBIX TOCTHKUMBIX 3a7ad U
MPAKTUYECKUX CUTyalui (JabopaTOpHbIE 3aHATHUS);

— Pabora B ManbIx rpynmnax (11a0opaTopHbIe 3aHATHS);

— Hcnonb3oBaHUE AaKTYalIbHBIX HWHTEPHET-PECYpCOB, OH-JIAWH JIEKLIUHA, B TOM YHCIE Ha
AHTIINICKOM SI3BIKE;

— Meton npoekToB (J1TabopaTopHBIC 3aHATHU).



6. TemaTnka KypcoBbIX padoT/IIPOEKTOB

KypcoBbie paGoThl/IPOEKTHI YU€OHBIM TUIAHOM HE TTPETYCMOTPEHBI.

7. KoHTpoabHbIe padoThI

KonTponbsHbIe paboThl HE TPETYCMOTPEHBI YI€OHBIM TIAHOM.

8. Onenka pe3y/1bTaTOB 0CBOCHMS IV CHUILTHHBI

8.1. Kpurepuu OlLIECHUBAHUSI CTENEHU TOJHOTHI M KadeCTBAa OCBOCHHUS KOMIIETECHLMI B
COOTBETCTBUH C IJIAHUPYEMBIMHU pe3yJabTaTaMu 00y4eHus rnpuBeaeHs! B [Ipunoxenun 1.
82 PeﬁTHHFOBaH CUCTCMA OLICHUBAHUA CTCIICHHU ITOJIHOTBI M Kay€CTBA OCBOCHUS KOMHCTGHHI/Iﬁ

00yJaroIUXCsl OYHON, OYHO-3209HOHN (OPMBI 00YUCHHUS ITpeicTaBiIcHa B Tadymie 8. 1.

Taobnuua 8.1
Ne n/n | Bunsl MmeponpusaTuii B paMKax TEKyIIero KOHTPOJIs | KonnuectBo 6asmios
1 Texymias arTecTaius
1 Ycrublit onpoc o Teme "OcHoBbl si3bika Pythony 20
5 IIpesenTanus noknana no reMe « TeopeTnyeckue OCHOBBI TEXHOIOIUH 10
KOMITBIOTEPHOT'O 3pEHUS»
HTOI'O 3a nepBy10 TEKYIIYIO aTTECTAIUIO 30
2 Tekymas aTTecTalus
3 3amuTa oT4eTa 10 JIA00PATOPHOI paboTe Mo TeMe «Y CTaHOBKA HEOOXOTUMBIX 5
IPOrpaMM M 3aBUCHMOCTE»
4 3ammra oT4era 1o JyrabopaTopHoi pabdore 1o Teme « OCHOBBI PabOTHI € 10
M300paKESHIUSIMID)
5 3ammra oTdera 1o yrabopaTopHoi pabore 1o Teme «PucoBanue ¢puryp u 5
neJath TeKcTa ¢ ucnonb3oanueM OpenCVy
6 3ammTa oTdera o yraboparopHoi pabore o Teme «O0paboTka H300paKEHUI» 5
7 3ammra oT4era 1o JyrabopaTopHoi pabore 1o Teme «PuibTpanmus 5
n300paKeHMI»
NTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
3 TeKymias aTTeCTaIus
3 3amuTa oT4era 1o 1abopaTopHOit paboTe mo Teme «OmpeneneHne 00bEKTOB Ha 4
n300paKeHII»
9 3amuTa oT4eTa o 1abopaTopHOH paboTe Mo TeMe «AHAIU3 BHIACOY 2
10 [Tpesenranus noxnazna o teme «IIproskeHns ¢ UCoabp30BaHUEM 2
KOMITBIOTEPHOTO 3PEHUSD
1 3amuTa NPUKIaIHOTO MPOEKTa MO IPHMEHEHHUIO TEXHOIOTHI KOMITBIOTEPHOTO 30
3peHus B IpoecCHOHAIBLHON cepe
12 VYernbiit onpoc o Teme «llepcrnekTuBbl UCM0JIb30BAaHUS MAIIMHHOTO 3PEHUS B 2
TEXHHUUYECKHUX MPOEKTax»
HTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALNIO 40
BCEI'O 100

9. Y4eOHO-MeTOAMYECKOE H MH(OPMAITMOHHOE o0ecnedeHne JUCIUIIIMHBI
9.1. [lepeuenb peKOMEHIyEeMOM IUTEpATYPhI IpeAcTaBiicH B [Ipunoxenun 2.
9.2. CoBpemeHHble mpodeccHoHaNbHbIe 0a3bl AaHHBIX W HH(OPMALMOHHBIC CIPaBOYHBIC
CUCTCMBI:

— DIeKTpOHHBIN KaTanor/JnekrponHas oudanorexka TUY




— OKBCOH- undopmannonHas cucreMa JA0CTyHa K 3JIEKTPOHHBIM KaTajoram Oubmuorex chepbl
00pa3oBaHMs U HAYKH

— DnektpoHHO-Onbroreunas cucrema IPR BOOKS

— DneKTpOHHO-O0nbIMoTeyHas cucreMa « KoHCy IbTaHT CTyIeHTa»

— DIeKTpOHHO-O0nbInoTevHas cucreMa «JIanby

— DneKTpoHHO-O0ubMoTeyHas cucrema «Book.ru»

— DyekTpoHHas 6ubanorexa FOPAUT

— Hayunas snextponnas 6ubnuoreka ELIBRARY.RU

— HammonanbHast anextponHas oubnmmnorexa (HOB)

— ITonHoTekcTOBast 6a3a naHHBIX TUY

— bubnmnorexn HeTHBIX By30B Poccun

— CnpaBouHo-uH(pOpMaLMoHHas 06a3a JaHHbIX « TexakcnepT»

— DJIEKTPOHHBIE PECYPChI OTKPBITOrO A0CTyIa

— ba3za gagarix PocnateHTt

— OnePetro — bubnuoreka TeXHWYECKUX cTaTel Mo pa3paboTke HEQPTSIHBIX U Ta30BBIX
MecTopoxaeHui O6mecTBa nHxeHepoB-HehTsiHUKOB SPE

— Yuuepcurerckas oubauorexka ONLINE

— MexayHapoiHble peepaTuBHbIe 0a3bl HAYUHBIX U3AaHUN

— MexayHapoaHbIl eBpONEHCKIN HHICKC IIMTUPOBAHMS B 00J1aCTH TYMaHUTApHBIX HayK European
Reference Index for the Humanities (ERIH)

— Ilpesunentckas 6ubnuoreka um. b.H. Enpiiuna

— CBoaHbIM KaTalor MEepUOJUYECKMX u3JaHuil u wu3zganuil opranos HTU, nomyuaemsix
6ubanorexkamu r. TIoMeHH

9.3. JluneH3noHHOE W CBOOOJHO pacHpPOCTpaHsSEMOE TpOrpaMMHOE oOOecredeHne, B T.d.
OTEYEeCTBEHHOTO TIPOU3BO/ICTBA:

1. Microsoft Windows x64 (He Hrke 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ HMOMOTHUTENHHOW YCTAHOBKOW OHMONIHMOTEK/3aBUCHUMOCTEH (numpy, time, argparse,
imutils, face recognition, dlib, OpenCV (cv2), socket)

Pip

Eclipse

Intellij Idea

Sublime text/Notepad+++

Arduino IDE

A S AN

10. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue JUCHUNINHBI

[Tomemienuss Ay TpoOBeNEHUS BCEX BUIOB pabOThl, MPEIyCMOTPEHHBIX YUE€OHBIM IUIAHOM,
YKOMILIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBaHHUEM U TEXHUYECKUMU CPEICTBAMU O0yUCHUSI.

Taomauua 10.1

[Iepeuenn
o0opyoBaHus, [lepeueHb TEXHUYECKUX CPENCTB OOYUCHUS, HEOOXOTUMBIX JITIS
Ne /1 | HEOOXOIUMOTO JUTS OCBOEHUS NUCLIUIUINHEI
OCBOEHUS (1leMOHCTpaIOHHOE 000PYI0BaHUE)
JUCLMILITUHBI
1 i JlaGopaTtopusi, o0opy0BaHHAS MePCOHANLHBIMH  KOMIIBIOTEPaMH €
xapaktepucTukamMu He MeHee Corei3, ocHaleHHbIE (Qu3nUecKon




BHJICOKapTOM, Web-kaMepoid, MOAKII0OUeHHEeM K HHTEPHETY ¢ TIpaBaMu
aJMUHUCTPATOpPa, HMEIOIIMMU  BO3MOXXHOCTh ycTaHoBku [IO;
IIPOEKTOP, 3BYKOBOCIPOU3BO/sIIee 000pyA0BaHNE

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroauveckre yka3aHus 1O MOJATOTOBKE K JTa0OPaTOPHBIM 3aHATHSIM.

Ha naGopaTOpHBIX 3aHATHSAX OOYYaIOMIMECS M3YYalOT TEXHOJIOTMH M METOJbI KOMIIBIOTEPHOTO
3pC€HHA U BMCCTC C MPCTIOAABATCIICM BBIINIOJHAIOT 3allMCh HNPOIrpaMMHOI0 KoOJa, €ro anpoGaun}o )41
3alaare 1o ero m3MmeHeHuto. [ spdexTuBHOM paboThl OOydaromuecs JOKHBI UMETh Mpu cede
HOYTOYKHM C 3apaHee YCTaHOBIECHHBIM KOMIUIEKTOM MPOTPAMMHOTO OOECIeUeHUS W HEOOXOIUMBIMH
3aBHCUMOCTSIMH. B mporiecce moAroToBKY K MPaKTUYECKUM 3aHATHIM 00ydaronmecss MOryT puoerath
K KOHCYJIbTAIlUX MPCIIoaBaTCIIA.

11.2. MeToauueckue yka3aHusi 10 OpraHU3alMyi CaMOCTOSATEIbHOW PaOOTHI.

CamocrosiTenbpHas pa60Ta OGy‘IaIOH_[I/IXCSI 3aKIIIO49acTCA B HU3YUYCHHUU psda TCEM, BbIIIOJIHCHHUU
THIIOBBIX JJIEMEHTOB MPOTPaMMHOTO KOJa, IOATOTOBKE K TPE3eHTAllMd JOKIAJI0B MO PSIy
TEOPEeTHYECKUX TeM. Ha 3aHsATuu mpernonaBatenb JaeT PEKOMEHAAINH, HEOOXOAUMBIE sl OCBOCHHS
Mmarepuaa.




JucturuimHa/mMonyiib - KoMIbloTepHOe 3peHue B pellieHUH HHXXEHEPHBIX 33124

[Tpunoxenue 1

Hﬂa}mpyeMble pPe3yJdbTaThbl Oﬁy‘lel-[]/lﬂ IJIdA q)OpMI/IPOBaHI/Iﬂ KOMIICTCHIIMU U KPUTECPUHN UX OLNICHUBAHUSA

Kon, nanpasnenne moarorosku: 21.03.01 Hedrerazoroe nemno
HanpaBneHHoCTh/cienimanu3anus: DKCIUTyaTaus U 00CITy)KUBaHUE 00BEKTOB JOOBIYH HE()TH

Kon n nanmeHnoBanue

Kon u HauMeHoOBaHue
HHIUKATOPOB JOCTIKCHHSI

Pe3yIII)TaTI>I 06yquH51 o

Kpurepuu onieHuBaHus pe3yabTaToOB 00y4eHUs

KOMIIETEHIIUH . JUCLUIUINHE
KOMITCTEHIIUH
1-2 3 4 5
3Hathb (31): 3HAaCT OCHOBHBIE | HE 3HACT OCHOBHBIC 3HAET 110 OJJHOMY 3HAeT HEKOTOpbIe 3HAeT OCHOBHBIC
nH(OpPMaIMOHHbIE pecypchl, | MH(OPMAIMOHHbIE IPUMEPY OCHOBHBIX UH(OPMaIMOHHbIE UH(OPMaIMOHHbIE

VK-1. Cnocoben
OCYILIECTBIIATH ITOUCK,
KPUTHYECKUI aHAIN3
U CUHTE3
WHPOPMAIHH,
MIPUMEHATH
CHCTEMHBIH TTOXO0]T
JUISL pelIeHHs
MIOCTaBJICHHBIX 3a/1a4

VYK-1.1. Ocymectsuser
BBIOOD aKTyaJlbHBIX
POCCHICKUX U 3apyOeKHBIX
HCTOYHUKOB, & TaK e
MOUCK, cOOp U 00paboTKy
nuHdopmanru, HeoOX0ANMOit
JUISL PELLIeHMs! [TOCTaBIICHHOI
3a/1a4H.

MpOrpaMMHBIE IPOLYKTHI,
MOCBSILIIEHHbIE TEMAaTHKE
KOMIBIOTEPHOTO 3PSHNS, a
TaKke OCHOBHBIX YUCHBIX,
My OJIUKYIONIUXCS B ATON

chepe

pecypcsl, IporpaMMHbIE
MPOIYKTHI, TTOCBSILEHHBIE
TeMaTHKe
KOMITBIOTEPHOTO 3pPEHHS,
a Taxke OCHOBHBIX
YUYCHBIX,

Iy OJIMKYTOIIUXCS B ATON

coepe;

UH(OPMALIMOHHBIX
PecypcoB, MPOrPaMMHBIX
MIPOIYKTOB,
MOCBSIIICHHBIX TEMATHKE
KOMIIBIOTEPHOTO 3pEHUS,
M OIHOTO U3 Hauboee
H3BECTHBIX YUYCHBIX,

My OIUKYFOIINXCS B TOM

chepe;

pecypcsl, IporpaMMHbIE
MPOIYKTHI, TTOCBSILECHHBIE
TeMaTHKe
KOMITBIOTEPHOTO 3pEHHUS,
a Tarke HEKOTOPBIX
YUCHBIX,

Iy OJIMKYIOIIUXCS B ATON

coepe;

pecypcsl, IporpaMMHbIE
MPOIYKTHI, TTOCBSILCHHBIE
TeMaTHKe
KOMITBIOTEPHOTO 3pPEHHUS,
a Taxke OCHOBHBIX
YUYCHBIX,

Iy OJIMKYIOIIUXCS B ATON

coepe;

Ymets (Y1): ymeer
00pabaTeIBaTh HAMICHHYIO
HHPOPMAIHIO U
MOJIrOTABJINBATH €€ B
YAOOHBIN [T AaibHEHIIero
HCIOJIb30BaHuUs popmar

He ymeeT 00pabaTbiBaTh
HalJICHHY10
HHPOPMAIHIO U
TIOJITOTABIINBATH €€ B
YAOOHBIN IS
naJbHEHIIEro
UCTOJIb30BaHus opmare;

yMeeT IPUMEHSTh
OTpaHHYCHHBIA HA0OP
CPEICTB JUIs TOUCKA
nHpopMamy 1
TIOJITOTOBKY €€ B
YAOOHBIN IS
naJbHEHIIEro
UCIIOB30BaHus popMaT;

yMeeT HCHONb30BaTh
Ha0Op TEOPETUIECKUX
3HAHUU JJIs1 pEeLIeHUs
IIMPOKOTO HEePEdHs
THUIIOBHIX 337124 110
o0paboTke uHpOpMaIUH
1 MOJITOTOBKE €€ B
YAOOHBIN [1s
JlaJIbHEHILIEro
HCIONB30BaHus hopMarT;

yMEeT UCHOJIb30BATh
TEOPETHYECKUE 3HAHUS
JUISL PELLICHHS] HETHIIOBBIX
3amad no oopaborke
nHpopmarmu 1
HOATOTOBKE €€ B y10OHBIN
I JalIbHEHIIero
UCIIOB30BaHus (popMaT;

Bnagers (B1): Biameer
TEXHUYECKUM aHTJIHICKUM
SI3BIKOM JIJIs TIOUCKA U
YTCHHS aHTJIOA3BIYHON
nuTepartypsl B cepe
uH(OPMAIIMOHHBIX
TEXHOJIOTMH

HE BJIAJICCT TEXHUYECKUM
AHTJIMIICKUM SI3BIKOM JIJISI
MOVCKA U YTCHHS
AHTJIOSA3BIYHON
JuTepaTtypsl B cdhepe
HH(OPMAIIMOHHBIX
TEXHOJIOTUH

BIIaJiceT HaBBIKAMH
HCTIONIb30BAHUS
TEXHUYIECKOTO
AHIVIMHCKOTrO SI3BbIKA CO
cJI0BapeM IS IOUCKa U
YTEHHUS aHTJIOS3bIYHON
JUTEPaTyphl B chepe
HH(POPMAITHOHHBIX
TEXHOJIOTHH

BJIaJICeT TEXHUYCCKUM
AHTJIMIICKUM SI3BIKOM JIJISI
MOKMCKa U HOHUMaHUSI
AHTJIOSA3BIYHON
JuTepaTtypsl B cdhepe
HH(OPMAIIMOHHBIX
TEXHOJIOTUH

BJIaJIceT TEXHUYCCKUM
AHTJIMIICKUM SI3BIKOM, B
TOM YHCJIC B Pa3rOBOPHOM
(dhopme 11151 TorcKa
YTCHUSI AHTJIOSA3BIYHOM
JIUTEPaTyphl B chepe
HH(OPMAIIMOHHBIX
TEXHOJIOTUH




VK-1.2. Cucremarusupyer u
KPUTHYECKH aHAIU3HPYET
nH(OpMAIHIO, OTYyYSHHYIO
U3 Pa3HbIX HCTOYHHUKOB, B
COOTBETCTBHUH C
TpeGOBAHUAMU U yCIOBUIMH
3aa4un

3Hatb (32): 3HaeT
BO3MOXKHOCTH
PacIpOCTPaHEHHBIX
OMOINOTEK KOMIBIOTEPHOTO
3penus, Hanpumep, OpenCV

He 3naeT Bo3amoxxHOCTH
pacIpoCcTpaHeHHBIX
oubnmoTex
KOMIIBIOTEPHOTO 3PEHHS;
HE yMeeT NPUMEHSTh
CpeACTBa YCTaHOBKH
MIPOTPaMMHOTO
obecnieuenus Python, ne
ymeeT ucnoiab3oBats IDE
U1 CO3TaHus,
pelaKTUPOBAHUA U
3aIycKa KoJa,

3HaeT MECTOHAXO0XKICHUE
1 Ha3HAYEHUE
OuOIMOTEKH
KOMITBIOTEPHOTO 3PEHHS
OpenCV;

3HaeT OCHOBHBIC
MOJIOKEHUS
JOKYMEHTALUH 1
MPUMEPBI UCIIOTb30BAHHS
OCHOBHBIX (DyHKIHUI
OuOIMOTEKH
KOMIIBIOTEPHOTO 3PECHUS
OpenCV;

3HaeT OOJIBIIUHCTBO
BO3MOYKHOCTEH
HECKOJIbKMX OMOJIHOTEK
KOMITBIOTEPHOTO 3pPEHHUS,
B ToM gucie OpenCV, u
CII0CO00B HX IPHMCHEHHUS
HAa MPaKTHKE;

Yumers (Y2): ymeer
HIPUMEHSTH CPEACTBA
YCTaHOBKH IIPOTPaMMHOTO
obecnieuenus Python,
ucnoib3osath IDE mist
CO3J1aHMs, pEIaKTUPOBAHUS U
3aIlycKa KoJa, IpOU3BOAUTH
HACTPOMKY OnepanvuoHHON
CHCTEMBI JUTS 3aIyCKa
MIPOCKTOB B chepe
KOMIIBIOTEPHOTO 3PCHUS

HE yMeeT MPOU3BOIUTH
HACTPOUKY
OIIepalHOHHON CUCTEMBI
JUISL 3aITyCKa IPOEKTOB B
cdepe KOMIBIOTEPHOTO
3peHHUs;

YMEET 110 KOHKPETHOMN
MUCbMEHHOH HHCTPYKIUH
HA PYCCKOM SI3BbIKE
IIPUMEHSATh CPEJICTBA
YCTaHOBKHU
MpPOrpaMMHOTO
obecrnieyenus Python,
ucnoins3oBath IDE ns
CO3IaHw,
pelaKTUPOBAHUA U
3allycKa KOJa;

yMeeT IPUMEHSTh
CpPEJIICTBA yCTAHOBKU
MIPOTPaMMHOTO
obecnieuenus Python,
ucnoiip3oBath IDE miist
CO3JIaHMA,
pelaKTUPOBAHUA U
3aIrycKa KoJa,
TIPOU3BOJUTH HACTPOUKY
OIIepalHOHHON CUCTEMBI
JUISL 3aITyCKa IPOEKTOB B
cdepe KOMIBIOTEPHOTO
3peHUs;

YMEEeT pelaTh HeTUIIOBbIE
33124 110 IPUMEHEHHIO
CPEIICTB YCTAHOBKH
POrPaMMHOTO
obecnieuenus Python,
ucnonb3oBanus IDE ns
CO31aHus,
pEeOaKTUPOBAHUS U
3amycKa Koja,
MPOU3BE/ICHUST HACTPOUKH
OIePAHOHHON CHCTEMBI
JUTSL 3aIyCKa POEKTOB B
chepe KOMIBIOTEPHOTO
3peHus;

Bnagers (B2): Biameer
HaBBIKAMH YTCHUS KOJa, B
TOM YHCJIE Y4Yy’KOr0, €ro
UHTEPIpETaluy, aJanTalin
COIVIACHO NPAaBMJIaM YHUCTOTHI
U yuTaeMocTu U Hopmam PEP

HE BJIafieeT HaBBIKaMU
YTEHHS KOZIa, B TOM UHCIIe
4yXkO0ro, ero
HHTEpIpETalnH,
ajlanTalnuy CoraacHo
[paBUWJIaM YHCTOTHI U
YUTAEMOCTU U HOpMaM
PEP

BJIaZICET MUHUMAJIbHBIM
Ha0OpOM HABBIKOB UTCHHS
KOJ1a, B TOM YHCIIE
YY3KOTro, €ro
UHTEpIpETalH U
aJanTanuu

BIIaJIceT OCHOBHBIMHU
HaBBIKAMH YTEHHMS KOJa, B
TOM YHUCJIE YYXkKOro, ero
HMHTEpIIpeTalyy,
ajlanTanuy, 3HakOM C
Hopmamu PEP

BIaJieeT IMUPOKUM
CIIEKTPOM HaBBIKOB
YTEHUS KOZa, B TOM YHUCIIE
4yXkO0ro, ero
UHTEpIIpEeTalty,
ajlanTalnuy CoraacHo
MpaBUIaM YHUCTOTHI U
YUTAEMOCTU U HOpMaM
PEP

VYK-1.3. Ucnonszyer
METO/IMKU CHCTEMHOTO
HOJXO0/a MPH PELICHUI
MOCTABJICHHBIX 33/1a4

3HaTh (33): 3HAET METOIUKH
CHCTEMHOTO TI0/IX0/1a IIPH
pEIIeHNH ITOCTaBIEHHBIX
3a1a4

He 3maeT meTogukmn
CHUCTEMHOTO IOAX0/1a IIpU
pELIEHUH ITOCTaBIEHHBIX
3a71ad4;

3HAET OCHOBBI METOUKHU
CHCTEMHOTO T10[X0/Ia TIPH
pELIEHNUH TOCTABIEHHBIX
3a1a4;

3HAET METOIUKHU
CHCTEMHOTO T10/[X0/Ia TIPH
pELIEHNUH TOCTABIEHHBIX
3a1a4;

3HACT METOOUKH
CHUCTEMHOTO IMoAXo0JAa Ipu
PpEeUICHNH IUPOKOTO
MEpeYHs 3ajia4, B TOM
YUCJIC HCTUIIOBBIX;

VYwmerts (Y3): uMeeT BBICOKHIA
YPOBEHb KOMIIbIOTEPHON
TPaMOTHOCTH

HMMeeT HU3KUH ypOBEHb
KOMITBIOTEPHOM
IrPaMOTHOCTH;

HMeeT MHHUMAJIbHbIH
Habop yMeHUH
TIOJTb30BAHMS
TIepCOHAITBHBIM
KOMIBIOTEPOM;

HMMEET BBICOKHH ypOBEHb
KOMITBIOTEPHOM
IrPaMOTHOCTH;

MOXET YCTPaHSITh
HEHCIIPABHOCTH B
KOMITBIOTEPHBIX CHCTEMaX
1 COBEPILICHCTBOBATh UX
KOH(UTypaluy;




Bnagers (B3): Bnaneer
OCHOBHBIMH IOCTYyJIATAMU
CHCTEMHOTO HO/IX0/1a U
MOYKET IPUMEHSTh UX MIPU
pereHnn
poQecCHOHATBHBIX 33124

HE BJIaJIEET OCHOBHBIMH
HOCTYJIATAMH CHCTEMHOTO
HOJXO0/1a U HE MOKET
MPUMEHSTE UX TIPU
peleHIn
po¢eCcCHOHATBHBIX
3a1aq

BJIAJIEET MUHUMAJIBHBIM
Ha0OpOM IOCTYyIaTOB
CHCTEMHOTO T0/IX0/1a U
CIOCOOHOCTSIMHU
MPUMEHSITh UX TIPH
penieHnn
po¢ecCHOHATBHBIX
3amaq

BJIAJIEET OCHOBHBIMH
HOCTYJIATAMH CHCTEMHOTO
HOJX0/1a U MOYKET
MPUMEHSTE UX MIPU
peleHIn
po¢ecCHOHATBHBIX
3a1aq

BJIAJICET NIOCTYJIATAMH
CHCTEMHOTO N0AX0/1a 1
MOJKET NMPUMEHSTh UX IIPH
PEILICHUN HETHIIOBBIX
po¢ecCHOHABHBIX
3amaq

VK-2. Criocoben
OMPEAEIATh KPYT
3a7a4 B paMKax
MOCTaBJICHHON LEIIH K
BBIOMpATH
ONTHMAJIbHBIC
CITIOCOOBI UX
PCIICHHUS, HCXOIS U3
JIEHCTBYIOIINX
MIPAaBOBBIX HOPM,
HMEIOLIUXCS
pecypcoB u
OTrpaHUYEHUH

VYK-2.1. IIpoBoaut aHanus
[IOCTaBJICHHOM LIETHU U
¢dopmynupyer
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpbIe HEOOXOANMO

pemuTh AJid €€ JOCTUKCHUS.

3Hatb (34): 3HaeT OCHOBHBIE
BO3MOYKHOCTH
KOMITBIOTEPHOTO 3PSHUS U
CIOCOOBI X UCIIONB30BaAHHUS
B Pa3JIMYHbIX MTPUKIJIATHBIX
MPOEKTax

HE 3HAET OCHOBHBIE
BO3MOKHOCTH
KOMITBIOTEPHOTO 3PEHHUS U
CII0COOBI MX
HCITOJIb30BaHKS B
Pa3INYHBIX IPUKIIATHBIX
MPOCKTAX;

3HAET OCHOBBI
KOMIBIOTEPHOTO 3pEHUS U
€r0 MCHOJIB30BAHMUS JUIS
pelIeHns TUIIOBBIX 3a/ad;

3HAET OCHOBHBIE
BO3MOYKHOCTH
KOMITBIOTEPHOTO 3PEHHUS U
CITI0COOBI MX
HCITOJIb30BaHKS B
Pa3INYHBIX MIPUKIIATHBIX
MPOCKTAX;

3HAET BO3MOXXHOCTH
KOMIBIOTEPHOTO 3pEHHUS U
CITIOCOOBI MX
HCITOJIb30BaHKS B
HETHUITOBBIX MPUKIIAJTHBIX
MPOCKTAX;

Yumers (Y4): ymeer
BOCIPOU3BOANTH OCHOBHBIE
AITOPUTMHIECKHE OTIePAHN
¢ M300paKCHUAME U
BHUJIEOIIOTOKOM C
UCIIOJIb30BAHMEM METOJIOB
KOMIIBIOTEPHOTO 3PSHUS

HE yMeeT
BOCIPOM3BOIUTh
OCHOBHBIE
AITOPUTMHIECKHE
OIepaIuH C
NU300paXKCHUSIMU U
BHJICOMIOTOKOM C
HCIIOJIb30BaHUEM
METOIOB KOMITBIOTEPHOTO
3peHus;

yMeeT BOCTIPOHU3BOJUTH
MUHHMAJBHBIH HA00p
ITOPUTMHIECKHX
oreparuii ¢
H300paXKCHUSIMU U
BHUJICOIIOTOKOM C
HCIIOJIb30BaHHEM
METOJI0B KOMITBIOTEPHOT'0
3peHUS,

yMeeT BOCIIPOU3BOIHUTh
OCHOBHBIE
AITOPUTMHIECKHE
orepanum ¢
M300paXKCHUSIMU U
BHUJICOMIOTOKOM C
HCIIOJIb30BaHUEM
METO/IOB KOMIIBIOTEPHOTO
3peHus;

yMeeT COBEPIICHCTBOBATh
ITOPUTMBI OllepaLuii ¢
H300paKCHUSMH U
BHUJICOTIOTOKOM C
HCIOJIb30BaHUEM METO/IOB
KOMITBIOTEPHOT'O 3PCHUS;

Bnaners (B4): Bnageer
HaBBIKaMHU TIOJIyYEeHHS
nH(OpPMAIMHY Ha OCHOBE
aHaM3a n300paxKeHui u
BHUJICOIIOTOKA U e
UHTEpHpeTalin

HE BJajieeT HaBBIKaMU
noyry4eHust HHOpMauH
Ha OCHOBE aHalM3a
n300pakeHu U
BHJICOIIOTOKA U e
HHTEPIIPETaUN

BIIAJIEET MUHHUMAIIbHBIM
Ha0OpPOM HaBBIKOB
HOJTYYCHHUsI HHPOPMALIUK
Ha OCHOBE aHAJIN3a
n300paxeHu U
BH/ICOMIOTOKA

BIIaJieeT HaBBIKAMHU
noyTy4eHust HHOpMauH
Ha OCHOBE aHallu3a
n300paXeHu U
BHUJICOIIOTOKA U e
HHTEPIPETaUN

BIIaJieeT HaBBIKAMHU
yIIyOJI€HHOTO aHaIn3a
nHpOpMaIUK U3
n300pakeHu U
BHUJICOTIOTOKA M MPUHATHS
Ha e OCHOBE
TPaKTUUECKUX peIIeHU

VK-2.2. Bribupaer
ONTUMAJIbHBIN C1I0CO0
pelIeHns 3a1a4, HCX0s U3
UMEIOIUXCS PECYPCOB U
OTpaHUYEHUN

3uartsb (35): 3naer
TEOPETUYECKHE OCHOBBI
KOMITBIOTEPHOTO 3PSHUS

He 3naet teopernuecknx
OCHOB KOMITBIOTEPHOTO
3pEHUS;

3HAeT epeUeHb
OCHOBHBIX QYHKIHI 1
OoubmmoTex
KOMITBIOTEPHOTO 3PEHUS;

3HAeT TEOPETUYCCKHE
OCHOBBI KOMITBIOTEPHOTO
3peHHs;

3HAET TEOPUIO
KOMIBIOTEPHOTO 3pEHUS U
3aJI0’)KEHHBINA B HUX
MaTeMaTHYeCKUH anmnapar
1 aJTOPUTMBI;

Yumerts (Y5): Umeer
chopMHUPOBaHHbBIE HABBIKU
IpOrpaMMHPOBAHUS Ha
s3pike Python

HE UMeeT
c(hOpPMUPOBAHHBIX
HaBBIKOB
IpOrpaMMHPOBaHUsS Ha
s3b1ke Python;

YMEET HUCIIOJIB30BATh
MUHHUMAITBHBIH HAOOP
HaBBIKOB
HPOrpaMMHPOBAHHS Ha
s3b1ke Python;

umMeeT ChopMUPOBAHHBIC
HAaBBIKH
IPOrpaMMHPOBAHMS Ha
s3pike Python;

umMeeT ChopMUPOBAHHBIC
HaBBIKH
[POrpaMMHPOBAaHKS Ha
s3pike Python Ha cpentem
YPOBHE;




Bnagers (BS): Bnaneer
crocobaMu pereHus
NPAKTHYECKHX U
HPHUKJIAIHbIX 33124
npodecCHOHATBHOM
JeITeITbHOCTH C
HCTIOb30BaHUEM
KOMIBIOTEPHOTO 3pSHUSI

He BIIaJieeT cocodamu
PELICHUS IPAKTUYECKUX U
HPHKJIAHBIX 334
npo¢ecCHOHATBEHON
JEATEILHOCTH C
HCTIONIb30BaHUEM
KOMITBIOTEPHOTO 3PEHHS

BJIaJieeT MUHUMAaJIbHBIM
HabopoM crioco6oB
pELICHNS TUIIOBBIX 33134
npo¢ecCHOHANTBEHON
JEATEILHOCTH €
HCTIONIb30BaHUEM
KOMITBIOTEPHOTO 3PEHHS

BJIaJICET CrIOcO0aMu
PELICHUS IPAKTUYECKUX U
HPHKJIAHBIX 3324
npo¢ecCHOHANTBEHON
JEATEILHOCTH C
HCTIONIb30BaHUEM
KOMITBIOTEPHOTO 3pEHHS

BJIAJZICET CIIO0CO0aMU
PELICHNUST HETHIIOBBIX
3a/1a4 IPOoQecCHOHATbHON
IESITETLHOCTH C
HCTIOIb30BAHUEM
KOMIIBIOTEPHOTO 3pEHHUS

VK-2.3. Aranuzupyer
JIeHCTBYIOLIEE
3aKOHOJATENBCTBO U
MPaBOBBIE HOPMBI,
peryaupyoume ooaacts
npodecCHOHATTBHOM
JEeATeITbHOCTH

3Hatb (36): 3HaeT OCHOBHBIE
MPaBOBbIC OTPAHUUYCHUS U
HOPMATHBHBIE TOKYMEHTHI,
CBSI3aHHBIC C IPUMEHEHHEM
TEXHOJIOTHH KOMITBIOTEPHOTO
3peHHs

HE 3HACT OCHOBHBIC
IIPaBOBBIC OTPAHUYCHUS U
HOPMAaTUBHBIC
JOKYMECHTBI, CBA3aHHBIC C
TPUMCHCHUEM
TEXHOJIOTUH
KOMIIBIOTEPHOT'O 3pCHUS;

3HAET O CYIIECTBOBAHUH
MPaBOBBIX OTPaHUYEHUI 1
HOPMAaTHBHBIX
JOKyMEHTOB, CBSI3aHHBIC C
TIPUMEHEHUEM
TEXHOJOIHU
KOMIIBIOTEPHOIO 3pEHHUS,
MOXET UX IePEUHCINUTD;

3HACT OCHOBHBIC
IIPaBOBBIC OTPAHUYCHUS U
HOPMAaTUBHBIC
JOKYMECHTBI, CBA3aHHBIC C
TMPUMCHCHUEM
TEXHOJIOTUH
KOMIIBIOTEPHOT'O 3pCHUS;

3HAeT LIMPOKUH NepeueHb
MPaBOBBIX OrPaHUYEHUH 1
HOPMaTHBHBIX
JOKyMEHTOB, CBSI3aHHBIX C
MIPUMEHEHUEM
TEXHOJOIHU
KOMIIBIOTEPHOIO 3PEHHUS;

Ymers (Y6): ymeer
aHaIN3UPOBATh
BO3MOXXHOCTH JaJIbHEIIero
TPYJOYyCTPOMCTBA B paMKax
podeccHoHaTbHOMI
HAaIpaBJIEHHOCTH C
UCIIOJIb30BAHUEM 3HAHUI B
cepe KOMIBIOTEPHOTO
3peHUS

HE yMeeT aHaJIM3UPOBaTh
BO3MOXXHOCTH
nalbHEHIIEero
TPYJAOYCTPOWCTBA B
pamKax
npodeccHoHaIbHON
HaINpaBIEHHOCTH C
HCII0JIb30BAaHUEM 3HAHUMN
B chepe KOMITBIOTEPHOTO
3peHUS;

yMeeT IOHSATh
TpeOOBaHUS K
CIICLMAITUCTY TIPH
TPYJAOYCTPOWUCTBE B
pamKax
npodeccHoHaIbHOM
HaIpaBIEHHOCTH C
HCII0JIb30BaHUEM 3HAHUMN
B chepe KOMITBIOTEPHOTO
3peHUS;

yMeeT aHaJM3UPOBATh
BO3MOXXHOCTH
naJbHEHIIEro
TPYIAOyCTpOWCTBa B
pamKax
npodeccHoHaIbHOM
HaINpaBIEHHOCTH C
HCII0JIb30BaHUEM 3HAHUMN
B chepe KOMITBIOTEPHOTO
3peHUS;

HnMeeT ChOPMHUPOBAHHYIO
TPAEKTOPHIO
naJbHEHIIEero
TPYJAOYCTpPOWCTBA B
pamKax
npodeccHoHaIbHOM
HaINpaBIEHHOCTH C
HCII0JIb30BaHUEM 3HAHUMN
B cepe KOMITBIOTEPHOTO
3peHUS;

Bnagers (B6): Bnaneer
HaBbIKAMH MOMCKA, YTCHUS U
HHTEepIpeTalnH
3aKOHOJATEIbCTBA U
MPaBOBBIX HOPM,
perynupyooumx 001acTh
npoQecCHOHATTBHOM
JeITeITbHOCTH

HE BJIaJIeeT HaBBIKAMHU
HOKCKA, YTCHHS 1
UHTEpHpeTaluu
3aKOHOJATENbCTBA U
MIPaBOBBIX HOPM,
peryIHupyonHxX 001acTh
Mpo¢ecCHOHATBEHOMN
JeATeIIbHOCTH

BJIAJIEET MUHUMAJIBHBIM
Ha0OpPOM HaBBIKOB
MOKCKA, YTCHHS
UHTEPIpETAHN
3aKOHOJIATEIBCTBA U
MPaBOBBIX HOPM,
PEryJIUpYIOIUX 00IacTh
po¢ecCHOHATEHOMN

NS TETBHOCTH

BJIajieeT HaBBIKAMU
HOKCKA, YTCHHS 1
UHTEpHpeTauu
3aKOHOJATENIbCTBA U
MIPaBOBBIX HOPM,
peryIHupyoIHx 001acTh
po¢ecCHOHATEHOMN
JeATeIIbHOCTH

BJIaJIeeT CIIoco0amMu
KPUTHYECKOT0 aHan3a u
UCHOJIb30BAHUS
3aKOHOJATENbCTBA U
IIPaBOBBIX HOPM,
peryaupyonmx 001acTh
po¢ecCHOHATEHOMN
JeATeIIbHOCTH
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