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1. HeJII/I H 3a1a4Y1 OCBOCHUSA NUCIHHUITIJINHBI

Henp qucnuninnael «KOMIBIOTEPHOE 3pEHHUE B PELICHUN UHKEHEPHBIX 3a1a4»:

PazButne y oOydarommxcsi BOCTpeOOBAaHHBIX B HACTOSIIEE BpeMsi KOMIIETEHIMH B pamKax
uu(poBOK WH)XEHEPUU B HAMPABICHUH MAIIUHHOTO 3pPEHHUS, COCTOSHHIO COBPEMEHHOI'O YpPOBHS
pa3BUTHS TEXHUKH W TEXHOJOTHMH B 3TOM 00JacTH, a TaKKE NMPAKTUYECKUX YMEHHH W HaBBIKOB
HAYaJIbHOTO YPOBHS 110 MCIIOJIB30BAHUIO PACIPOCTPAHEHHBIX OMOIMOTEK KOMIBIOTEPHOTO 3PEHUS ISt
peLICHUI NPUKIAIHBIX 337ad C HCIOJIb30BaHUEM s3blKa MporpamMmupoBanus Python B oGmactu
poeCCHOHATILHOM 1eATENFHOCTH HAIIPABICHHUS OATOTOBKH WM CIIEHUAIIBHOCTH 00YYa0IIerocs

33,[[3‘11/1 JAUCHUITIIMHBI ((KOMHBIOTCpHOC 3p€HHUEC B PCIICHHUHN HHXXCHCPHBIX 3aJayd» 00ecreynBarT

(bOpMI/IpOBaHI/Ie y 06yqa}om1/1xc;1 CJICAYIOIMIUX 3HaHHI>i, YMCHI/Iﬁ 1 HAaBBIKOB!

1. dopMupoBaHHME YMEHMH 10 YCTAaHOBKE U  HACTPOMKE  COOTBETCTBYIOIIETO
IIPOrpaMMHOT0 oOecreueHus 1Jis JOCTHKEHUS Lieel Kypca

2. dopmupoBaHie 0a30BbIX YMEHUIT pabOTHI € S3bIKOM IporpaMmmupoBanus Python

3. [TonnmaHue TeOpEeTUUECKUX OCHOB Pa0OThI CUCTEM MAIIMHHOIO 3pEHUS

4. ®opMupoBaHHE OCHOB paboOThl € H300paKEHUSIMM M BHJIEO C MCIIOJb30BAaHUEM
oubmmorexku OpenCV

S. YMeHue NPUMEHATh MOJyYeHHbIE TEOPETUUECKUE 3HAHUS JUIsl CO3JIaHHs IPOEKTOB I10

B3aUMOJICHCTBHIO IPOrPAaMMHOTI0 KOJja ¢ 0OBbEKTaMU PEaIbHOTO MUpa
2. Mecto aucuumiaunsl B crpykrype OIIOII BO

JucuunnuHa/MoIylb OTHOCUTCS K JUCIHUIUIMHAM/MOAYJSIM oOs3atenbHOi yacTu brioka 1
y4eOHOro IJjaHa.

Heo6xoauMbIMu yCTIOBUSIMU 1711 OCBOCHUSI TUCIUTUIUHBI SIBIISTFOTCSI:

3HaHUE OCHOB Pa0OThI C TMEPCOHATHHBIM KOMIBIOTEPOM, YCTAHOBKM W 3alyCcKa Pa3IHYHBIX
MPUIOKEHUH, 3HAaHUS O0a30BBIX TOHATUH WH(GOPMATUKHU, TPHUHIUIOB paboOThl TporpamMm U
OTIepAIIMOHHBIX CUCTEM, 3HAHHE OCHOBHBIX MaTeMaTHYECKHUX MOHITHI U3 0a30BOT0 Kypca MaTeMaTHKU
Y U3 BBICIIIEH MaTEMaTUKH

YMEHUS MPOU3BOIUTH 0a30BbIE MAaTEMAaTUUYECKHE OTEpPaIlMy B paMKaxX YKa3aHHOW 00JaCTH 3HAHUM,
YMEHUS IPUMEHSTD NEPCOHAIbHBIE KOMITBIOTEPHI HA YPOBHE YBEPEHHOTO TOJIb30BATEIS

BIIQ/ICHUE HAaBBIKAMHU HCIOJB30BAaHUSI PECYPCOB CETH MHTEPHET (B TOM YHWCIIE€ U AHTJIOS3BIYHBIX),
MOMCKA M aHaM3a WH(opMaIuu, BiajgeHue 0a30BBIMHU MOHATUSIMH AJITOPUTMOB, JIOTUYECKUX YCIOBHH,
OCHOBaMH CHHTaKCHCa COBPEMEHHBIX SI3bIKOB ITPOTPaMMHUPOBAHUSI.

ConepxaHve NUCHMIUIMHBI SIBJIETCS JIOTMUYECKUM MPOJIOJKEHUEM COJEPKAHUS AUCIUIUIMH
«Uudopmarukay, «lIporpaMMupoBaHue» U CIYKUT OCHOBOW JJIsi OCBOCHMS AMCUUILINH/ MOAYyJeH
0JIoKa AUCIUIUTHH, (OPMHUPYEMBIX YyYaCTHUKAMH OOpa30BaTEbHBIX OTHOIICHWM, CBS3aHHBIX C
METOJaMH PEIICHUS] WHXKEHEPHBIX 33a/lad B pamMKax NpodeccruoHaabHON 00J1acTh 3HAHWMA, a TaKKe C

MH(POPMAIIMOHHBIMH TEXHOJOTUSAMH U TPOTPAMMHUPOBAHHEM.



3. Pe3yabTarbl 00y4eHHs MO AMCHUTLINHE/ MOTYJTIO

[Ipouecc n3yueHus: AUCUUILTMHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIEAYIOLUIUX KOMITETEHIIHI:

Tab6muna 3.1

Konu
HaMMEHOBaHHE
KOMIIETEHIINHU

Kon n HanmeHoBaHue
WHJIUKATOPOB JOCTHUKEHUS
KOMIIETEHIIUHN

Pe3ynbraThl 00y4eHus M0 TUCIMILIMHE (MOAYIIIO)

VK-1. Cniocoben
OCYILECTBIIATh
IIOUCK, KPUTUYECKUI
aHaJU3 U CUHTE3
nHdopmanuy,
MIPUMEHSITh
CUCTEMHBIH ITOIXO0/I
JUISL peLeHUS
TOCTaBJICHHBIX
3amaq

VYK-1.1. OcymiecTBisieT BHIOOD
aKTyaJbHBIX POCCHHUCKHUX U
3apyOeKHBIX MCTOYHHUKOB, a TaK
e TIOHCK, cOop 1 00paboTKy
nHPOPMALNH, HECOOXOIUMON IS
peLICHHUS [TOCTABJICHHOH 3a/1a49H.

3uaTh (31): 3HaeT OCHOBHBIE HH(POPMAIIMOHHBIE PECYPCHI,
MIPOrpaMMHBIE TIPOAYKTHI, OCBSICHHBIC TEMATHKE
KOMITBIOTEPHOTO 3pPEHUsI, @ TAK)KE OCHOBHBIX YUCHBIX,
myONMUKyIOMMUXCS B 3TOH chepe

Ymets (V1): ymeer o6padaTsiBaTh HalICHHYI0 HHPOPMALIHIO
1 TIOJITOTABIIMBATh €€ B YAOOHBIH IS aJIbHEHIIETO
HCTONB30BaHus popmat

Bnanets (B1): BmageeT TeXHUYECKHM aHTIIMACKAM SI3BIKOM
JUIS TIONCKA W YTCHUS aHTJIOS3BIYHON TUTEpaTyphl B chepe
MH(OPMAIMOHHBIX TEXHOJIOTHH

VYK-1.2. CucremaTtuzupyer u
KPUTUYECKH aHAIU3UPYET
nHpopManuio, NOITyUYESHHYIO U3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C TPEOOBAHUAMH U
YCIOBHSMH 3aJa4H

3Hath (32): 3HaeT BO3MOKHOCTH PacIpOCTPAHEHHBIX
OMOIMOTEK KOMITBIOTEPHOT0 3peHus, Hanpumep, OpenCV
Ymets (Y2): yMeeT IPUMEHATh CPEACTBA YCTAHOBKU
nporpammHoOro obecneuenust Python, ucrosnezosats IDE mis
CO3JIaHUs, PEAAKTUPOBAHUS M 3aIyCKa KO/ia, IPOU3BOIUTH
HACTPOWKY ONEPAIIOHHONW CHCTEMBI AJISI 3aIlyCKa IIPOEKTOB B
cdepe KOMITBIOTEPHOTO 3PEHHS

Brnanets (B2): BnageeT HaBbIKaMM YTEHUS KOZIA, B TOM YHCIIE
y>KOT0, €0 HHTEPIIPETAlNH, aIaNTaI[i1 COTJIACHO MTPaBMIaM
YHCTOTHI U YNTAaEMOCTH 1 Hopmam PEP

VYK-1.3. Ucnione3yeT METOAUKH
CHUCTEMHOT'0 TT0/IX0/1a TIPH
PELICHUH OCTaBJICHHBIX 3a/1a4

3HaTh (33): 3HACT METOMKH CHCTEMHOTO ITOIX0/1a IIPH
PEILICHNH MTOCTABICHHBIX 33/1a4

Ymets (Y3): nmeeT BRICOKHH yPOBEHb KOMITBIOTEPHOM
TPaMOTHOCTH

Bnanets (B3): BmageeT 0CHOBHBIMU MOCTYyJIaTaMHU
CUCTEMHOTI'O IMOJAX0Ja U MOXKECT MPUMCHATH UX ITPU PCHICHUN
npodeccHoHaNIbHBIX 3a1a4

YK-2. Cnocoben
OTIPENEIATh KPYyT
3a/1a49 B paMKax
MOCTaBJICHHOM LIETN
1 BBIOWpATh
ONTHUMAJIbHBIE
CIoco0BI UX
pEIIeHHS, UCXOIS U3
JIEHCTBYIOIINX
MIPABOBBIX HOPM,
HAMCIOIIUXCS
pecypcoB U
OTpaHUYEHUN

VK-2.1. IlpoBoaut aHanus
[IOCTABJICHHOMN LEIH U
(hopMyIHpYyET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33]1a4,
KOTOpPBIE HEOOXOAUMO PEIIUTh
JUISL €€ TOCTUKCHUS.

3HaTh (34): 3HaeT OCHOBHBIE BO3MOYKHOCTH KOMITBIOTEPHOTO
3pEeHUs U CIIOCOOBI UX UCTIOJIb30BAHUS B PA3JIMYHBIX
TIPUKIIQIHBIX ITPOEKTAX

Ywmets (Y4): ymeeT BOCIPOU3BOJUTE OCHOBHEIC
ITOPUTMHUUYECKHE ONIepaluyl ¢ H300paKECHUSIMU 1
BUJICOTIOTOKOM C MCIOJIb30BAHUEM METOJIOB KOMIIBIOTEPHOTO
3peHns

Bnaners (B4): BiajieeT HaBbIKaMu 1OJTydeHUst HHpopManuu
Ha OCHOBE aHaJli3a n300pakeHUH U BUJICONIOTOKA U €€
HHTEPIIPETALUH

VYK-2.2. BeibupaeT ontuMansHbINH
crmoco0 pernieHust 3a1a4, UCXO s
13 UMEIOIIUXCS PECYPCOB H
OTpaHUYEHU

3Hath (35): 3HaeT TeopeTHUECKUE OCHOBBI KOMITBIOTEPHOTO
3peHust

Ymets (V5): Umeet chopMupoBaHHBIE HABBIKA
porpaMMHpoBaHus Ha si3bike Python

Brnanerts (B5): Bnaseer cocobamu perieHus IpakTHIeCKUX 1
MIPUKIIIHBIX 337124 MPO(ECCHOHAIBHON JIESITEIbHOCTH C
UCIIOJIb30BAHHEM KOMITBIOTEPHOTO 3PEHUS

VYK-2.3. Ananuzupyer
JIeHCTBYIOIIEE 3aKOHOIATEIILCTBO
1 IIPAaBOBBIE HOPMBI,
perynupyomue 001acTh
npodeccruoHaTbLHOM
JeATeIbHOCTH

3HaTh (36): 3HAET OCHOBHBIE TPABOBHIE OTPAHUYEHUS
HOPMAaTHBHBIE JIOKYMEHTBI, CBSI3aHHBIE C IPUMEHEHHUEM
TEXHOJIOTHH KOMIIBIOTEPHOTO 3pEHHS

Ymets (V6): ymeeT aHaJIM3UpOBATh BO3MOXKHOCTH
JlaJIbHEUIIETO TPYLOYCTPOHCTBA B PaAMKaxX
podeCcCHOHANBLHOMN HANPAaBICHHOCTH C UCTIOJIb30BAHHEM
3HaHMH B Chepe KOMITBIOTEPHOTO 3PECHUSI

Buazgets (B6): BaameeT HaBbIKAMH IIOMCKA, YTCHUS H
MHTEPIIPETANH 3aKOHOJATEIbCTBA U MIPABOBBIX HOPM,
PETYIHUPYIOMHUX 00JIACTh IPO(DECCUOHATHLHON JCSTEILHOCTH




4. O0beM TUCHUNINHBI

OO0mmi 00beEM QUCHUILIMHEI COCTABIIAET 3 3a4eTHBIX eanuHuIlbl, 108 gacos.

Tabnmra 4.1.
AyIUTOpHBIE 3aHATHsI/KOHTAKTHas pabora,
®dopma
dopma Kypc/ qac. CamocrosrenbHas N
00yJeHust ceMecTp IMpaktuyeckue | JlaBopaTopHbie pabora, yac TPOMCAYTOHHOH
Jlexun ’ ’ aTTecTalliu
3aHATUA 3aHATUA
OunHas 2/4 16 - 32 60 3a4eT
3ao4Has 3/5 6 - 10 92 3a4eT

5.1. CTpyKTypa AUCHUIUIMHBIL.

5. CTpyKTypa H coep:KaHue IUCIHUIITHHbI

ouHasi popma o0yuenus (ODO)

Tabmuna 5.1.1

CIpVKIVDA AHCLIALNHLL AyZIUTOpHBIC 3aHATHUS,
Ne ThyKIypa et qac. CPC, Bcero, Kox HJTK OneHOYHBIE
/m Howmep qac. qac. A cpencTaa
HanmenoBanue paznena JL Ip. JIab.
pasnena
Y OcHoBbl s3bka Python 3 . 6 6 15 VK22 | erm
orpoc
TeopeTnueckne OCHOBBI Vermi
2. 2. TEXHOJIOTUH 3 - - 4 7 YK-L1 oC;;IiH
KOMIIBIOTEPHOTO 3PEHUS
IIucemenna
YK-1.1, st pabora
3. 3 YcraHnoBka Heo6xoz[I/IMbDi 1 ) ’ ’ 7 VK12 (112 TTK),
IIPOrpaMM U 3aBUCHUMOCTEUN VK-2.2 yCTHBI
ornpoc
ITucemenHa
VK-1.1, st pabora
4 4 OCIgOBH paboTsl ¢ 1 - 6 2 9 VK-1.2, (na TIK),
A300paKEHUSIMU VK-2.2 yCTHBI
orpoc
IIucsmenna
PucoBanue guryp u VK-1.1, s pabora
5. 5 ne4JaTh TEKCTa C 1 - 2 2 5 YK-1.2, (ma I1IK),
ucronb3oBanneM OpenCV YK-2.2 YCTHBIH
orpoc
IIucrmenna
YK-1.1, g pabora
6. 6 O06paboTka u3o0pakeHu 1 - 2 2 5 VK-1.2, (na TIK),
YK-2.2 YCTHBIH
orpoc
ITuceMenHa
YK-1.1, s paboTa
7. 7. PunbTpanms 1 - 2 2 5 VK-1.2, | (salIK),
HN300paKeHUI VK-2.2 YCTHBII
orpoc
IIucrmenna
YK-1.1, g pabora
8. 8 Ornpenenenne 0ObEKTOB Ha 1 ) 4 5 5 VK12 (12 TIK),
M300paKeHUH VK-2.2 YCTHBII
orpoc
VK-1.1, ITuceMenna
9. 9 Amnanus Buaeo 1 - 2 2 5 VK-1.2, 1 pabora
YK-2.2 (na I1K),




YCTHBIN

O1poc
[Tpunoxenus c .
VK-2.1, YcTHBIN
10. 10. HUCIIOJIb30BaHUEM 1 - - 2 3 VK-2.3 o
3, poc
KOMIIBIOTEPHOTO 3pEHUS
Pa3pabotka npuknanHoro Keiic-
VK-2.1,
11. 11. IIPOEKTA C 1 - 6 12 19 VK23 3a7a4a
ucnosp3oBanuem OpenCV o (poexr)
[TepcriekTUBBI
12 12 HMCIIOJIb30BaHUsI 1 i i 5 3 YK-2.1, YcTHBIH
MAIIUHHOTO 3PEHUS B YK-2.3, ompoc
TEXHUYECKUX MTPOEKTAX
YVK-1.1
YK-13, Bompocs! k
13 | 3auer - - - 20 20 YK 2.1
VK-2.2 3a4€Ty
YK-2.3
Hroro: 16 - 32 60 108
3a04Has popma o0ydenus (3PO)
Tabmmma 5.1.2
C Ay,Z[I/ITOpHBIe 3aHATHA,
Ne TPYKTYPa JHCHHIIHHRT Jac. CPC, | Bcero, OneHouHble
n/n Howmep qac. qac. Kon MK cpeacTBa
HanmenoBanue paznena JL Ip. JIab.
pazacia
1. | OcuoBbl s3bIKa Python 05 | - 1 | 185 | 15 VK-2.2 Sgcrf;‘(‘)’;“
TeopeTnyeckre OCHOBBI VCTHBIi
2. 2. TEXHOJOITUHU 0,5 - - 6,5 7 VK-1.1 onpoc
KOMIBIOTEPHOTO 3PECHUS
ITucemenna
VK-1.1, s1 paborta
3 3 YCcTaHOBKA He06xozu/1mev 05 ) L 5.5 . VKA (HI; 1K),
IIPOTPaMM U 3aBUCUMOCTEMN VK-2.2 yCTHBI
onpoc
ITucrmenna
VK-1.1, s pabora
4. 4. OcHoBbI paboTs! ¢ 05 - 1 7.5 9 VK-1.2, (HIE)I 1K),
HU300paKECHUSIMU VK-2.2 yoTHE
onpoc
ITucrmenna
PucoBanue ¢uryp u VK-1.1, s paGota
5. 5. neyaTth TEKCTa C 0,5 - 1 3,5 5 YK-1.2, (na TIK),
ucnosb3oBanrnem OpenCV YK-2.2 YCTHBIH
OTpoC
IIucemenna
YK-1.1, g pabora
6. 6. O06paboTka u3o0paskeHui 0,5 - 1 35 5 VK-1.2, (na TIK),
YK-2.2 YCTHBIH
onpoc
IIucermenHa
VK-1.1, st paboTa
7. 7. PunbTpanms 0,5 - 1 35 5 VK-1.2, (Hlé)l 1K),
HU300paKeHUI VK-2.2 YCTHBII
OTpoC
VK-1.1, IIucrmenna
8. 8. Ornpenenenne 0ObEKTOB Ha 05 ) 1 35 5 VK12 51 pabora
M300paKCHUH VK22 (ma HK}
YCTHBIN




onpoc
ITucbmenHa
YK-1.1, s paboTa
9. AHanus BUACO 0,5 - 1 3,5 5 VK-1.2, (ma IIK),
YK-2.2 YCTHBIN
ormpoc
[Ipunoxenus ¢ VK21 YerHslit
10. UCIIOJIb30BaHUEM 0,5 - - 2,5 3 YK:Z.S‘ ompoc
KOMITBIOTEPHOTO 3PEHUSI -
Pa3zpaboTka npukiagHoro VK21 Keiic-
11. IPOEKTa C 05 - 2 16,5 19 oy 3anada
YK-2.3, (IpoexT)
ucnonb3zoBanuem OpenCV
[TepcriekTUBBI VeTHbli
. ompoc
12 HUCIIOJIb30BaHUSA 05 i i 25 3 YK-2.1,
MAaIIMHHOTO 3pCHUS B VK-2.3,
TEXHUYECKUX IPOEKTaxX
VK-1.1 Bompocsr k
VK-1.3, 3a4ery
13 | 3auer - - - 20 20 YK 2.1
YK-2.2
YK-2.3
Uroro: | 6 - 10 92 108
5.2. ConeprxaHue AUCIUTLIAHBI.
5.2.1. Conepxanue pa3ienoB TUCIUIUIUHGI (TUAAKTHYECKUE SAMHHIIbI).
Paznen 1. «OcHoBsI s13bika Pythony. Vceranoska Python, pip, IDE. Cunrakcuc  s3pka.  Tunsl

NaHHBIX. bubmmorekn, moxymu. L{ukiel, mormueckue omnepanuu. lpocras mporpamma Ha python «Beer
Songy. 3amyck nporpamm python u3 komanaHo# ctpoku u u3 IDE

Pasmen 2. «TeopeTwueckue OCHOBBI TEXHOJOTMH KOMIIBIOTEPHOTO 3peHus». [lukcens. IBer.
Marpuia

Paznen 3. «YcraHoBka HEOOXOAMMBIX MPOrpaMM U 3aBucuMocTeiy». Linux Mint/Ubuntu. Python3
C JIOMOJHUTENHHON YCTaHOBKOW OuOnmorek/3aBucuMocTeir (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHOBBI paboThl ¢ M300pakeHUsIMH». 3arpy3ka W moka3 uzobpaxeHus. loctym k
KOHKPETHBIM THUKceIsIM. Pa3pe3anue MaccuBa uzoOpaxeHus. M3meHeHue pasmepa H300paXKeHHs.
Bpamenue nzobpaxenus

Paznmen 5. «PucoBanue ¢uryp u nedyarb Tekcta ¢ ucrnonbp3oBanuem OpenCVy». Pucosanue duryp
Ha u3o0paxenuu. [leyars Tekcra

Paznen 6. «O6paboTka u3o0OpakeHuit». [IprMenenne onepanuii mo N3MEHEHUIO H300paKEHUH.

Paznen 7. «®unbrpanms wuzoOpaxeHuit». Hamoxxkenme Macok Ha wuzoOpaxeHue. PaszmbiTne
n300paxenus. li3meHeHne 11BETOBOro KOHTypa n300paxeHuil.

Paznen 8. «Ompenenenue oOBbeKTOB Ha H300pakeHun». KoHBepTHpoBaHue B cepblil Gopmar.
Ompenenenue kpaeB Ha nzoOpaxenuu. Thresholding. JlerekrupoBanue koHTypoB. Erode and dilate.
Masking and bitwise

Paznen 9. «AHamu3 Bujeo». AKTUBAIHS Kamepbl ¢ moMontsio OpenCV. 3axBaT BHICO ¢ ITOMOIIBIO
kamepsl. OOpaboTKa BUIEONOTOKA.

Paznen 10. «[IpuoxxeHus: ¢ MCNIOJIB30BAaHUEM KOMITBIOTEPHOTO 3pEHUS». AHAIN3 CYyHIECTBYIOLIMX
MPOEKTOB U 3a]a4 B MPO(ECCHOHATBHOM cepe ¢ UCTIONb30BaHUEM KOMIBIOTEPHOTO 3PEHHSI.

Paznen 11. «Pa3paboTka mpukiIagHOro mpoekTa ¢ ucnosb3oBanuem OpenCVy. Omnpenenenue
npobeMHo# chepsl B paMkax mpodeccuoHaabHoi obaactr. [Ipumenenune knaccudukaropa Haar Cascade
IVl ONpENENICHHOrO THMa OObeKTOB. JleTekThpoBaHue, pacno3HaBaHHe 00bekToB. OOpaboTka
pe3yibTaToB AeTekTHpoBaHus. Ilepenayda u ucnons3oBaHue HHPOPMAIHN.




Pazmen 12. «llepcnekTUBBI HCMOJB30BAHUS MAIIMHHOTO 3PEHUS B TEXHUYECKUX MPOEKTAX).
Hcnonn3oBanue kinaccudukaropos. Vcrnons3zoBanue Helipocereil. KoMmnbioTepHOe 3peHne B MOOMIIBHBIX
MIPUIIOKEHUSIX.

5.2.2. ConeprkaHue JUCHUTUIMHBI IO BUJAM YUEOHBIX 3aHSATHIA.

JleKIITHOHHBIE 3aHSITUS

Tabmuma 5.2.1

No Homep O0bewM, yac. Tema nexkuun
i pasznena 0O 300
JMCUUTIIHHBI
1. 1. 3 0,5 OcHoBHI s1361Ka Python
2. 2. 3 0,5 TeopeTndeckne OCHOBBI TEXHOJOTHH KOMITBIOTEPHOTO 3pEHHS
3. 3. 1 0,5 YcTaHOBKa HEOOXOIMMBIX IIPOTPAMM M 3aBHCHMOCTEH
4. 4. 1 0,5 OCHOBBI pabOTHI ¢ H300paKEHUSIMH
5. 5. 1 0,5 PucoBanne ¢uryp u neuaTh TekcTa ¢ ucronszoBanneM OpenCV
6. 6. 1 0,5 O06paboTka n300pakeHHIA
7. 7. 1 0,5 OunpTpanys n300pakeHUH
8. 8. 1 0,5 OmnpeneneHre 00bEKTOB Ha H300PAKCHUN
9. 9. 1 0,5 AHanus BUIeo
10. 10. 1 0,5 [TpuoxeHns ¢ NCIOIh30BAaHNEM KOMIBIOTEPHOTO 3PESHUS
11. 11. 1 0,5 Pa3paboTka npukiIagHOTO MpoeKTa ¢ ucnons3oBanneM OpenCV
12 12 1 05 [TepcneKkTHBEI HCHOJIB30BAHUS MALIMHHOTO 3pCHUS B
TEXHUYECKUX IPOCKTax
HWroro: 16 6
HpaKTI/I‘ICCKI/Ie 3aHATUA y‘le6HBIM IJIaHOM HC MPEAYCMOTPCHBI.
JlabopaTtopHbie paGoThI
Tabmuna 5.2.3
Ne Howmep paznena O0BeMm, yac. HanmvenoBanue nabopatopHoit paboThI
/1 JIUCITUTUTAHBI (0]02]0) 3P0
1 1 6 1 VYcranoBka Python u moaroroBka k 3amycky nporpamm. OCHOBBI
' s3eika Python: mepBas nporpamma. [Ipocrast nporpamma Ha python.
) 3 5 i YcraHoBKa HEOOXOJUMBIX IPOTPAMM U 3aBUCUMOCTEH JIJIsl pabOThI
' OUOIMOTEKOM KOMITBIOTEPHOTO 3peHust Ha s3bike Python
3. 4 6 1 OCHOBBI pabOTHI ¢ H300pAKEHUSIMH
4, 5 2 1 PucoBanune guryp u meuaTh TekcTa ¢ ucmons3oBanneM OpenCV
5. 6 2 1 O6paboTka n300pakeHUH
6. 7 2 1 Ounprpanys U300paskeHUi
7. 8 4 1 Omnpenenerne 00bEKTOB Ha N300pAKEHUN
8. 9 2 1 Amnanus Buzeo
9. 11 6 1 Pa3paboTka MpuKIaIHOTO MIPOEKTA ¢ Hcmob3oBaHueM OpenCV
HUroro: 32 10
CamocrosiTesibHast padoTa CTy/AeHTa
Tabmuna 5.2.4
Ne Howmep paznena O0beM, yac. Tema Bug CPC
n/n JIMCUUTITHHBI 000 300
1. 1. 6 13,5 OcHoBbl s13bIKa Python Msyuettne Teopetirieckoro
MarepHaa Io pasJeiy
TeopeTnueckue OCHOBBI ITonroroBka nokiana
2. 2. 4 6.5 TEXHOJIOTHH KOMIIBIOTEPHOT'O




3peHns
ITonroroBka otueTa K
YcraHoBKka HEOOXOIMMBIX nabopatopHo# padore,
3 3 2 55 IIpOTpaMM U 3aBHCUMOCTEH H3y4eHHUE TeOPETUYECKOTO
MaTepHaa 1o pasieiy
[ToaroroBka oTuera K
OCHOBBI pa0OTHI ¢ nTabopaTopHoi padore,
4 4 2 7S N300paKEHUIMH HU3y4EeHHE TEOPETUYECKOTO
Martepuaa 1o pasfemny
ITonroroBka oTueTa K
PucoBanne guryp u meuaTs TeKcTa nabopaTopHoii padore,
> > 2 35 ¢ ucrons3oBaanemM OpenCV H3yYeHHUE TEOPETUIECKOTO
MaTepHaa 1o pasieiy
[ToaroroBka oTuera K
6. 6. 2 35 O06paboTka n300pakeHHA Aabopatopuoii padore,
U3y4CHHE TEOPETUUECKOTO
Marepuaa 1o pasjeiny
IToaroroBka oTyera x
7. 7. 2 3,5 OunpTpanys n300paskeHuH Aaboparopuoii paore,
N3y4YEeHUE TEOPETHIECKOTO
Martepuana o pasieny
IloaroroBska oTuera K
OnpeneneHre 0ObEKTOB Ha nabopaTopHoii padore,
8. 8. 2 35 N300paKEeHUN U3y4YEHHE TEOPETUIECKOTO
Marepuaa 1o pasjeiy
IToaroroBka oTuyera x
9. 0. 5 35 AHAIH3 BIICO nabopaTopHoii padore,
N3y4YEeHUE TEOPETHIECKOTO
Marepuala 1o pasjeiny
ITpunoxxeHus ¢ NCHONB30BaHUEM IToxroroBka gokiana
10. 10. 2 2,5
KOMITBIOTEPHOTO 3pEHHs
PazpaboTka mpUKIIaHOTO MPOEKTa IToaroroBka or4yera no
11. 11. 12 16,5
¢ ucrons3oaaneM OpenCV MIPOEKTY
[TepcrieKTHBEI NCTIOJIB30BAHMS W3yyeHnne TeopeTnaeckoro
12. 12. 2 2,5 MAIINHHOIO 3pEHHS B TEXHUYECKUX MaTepuaia Io pasaeiy
MpOeKTax
13. 13. 20 20 3ager IToxroroBka k 3a4eTy
HUroro: 60 92

5.2.3. IlpenomaBaHue JAMCUUIUIMHBI BEJETCSA C MNPUMEHEHMEM  CIEAYIOUIMX  BUIOB
00pa30BaTeIbHbIX TEXHOJIOTUI:

— Buzyanuzanus yueGHOro MaTepuaia HOCpeICTBOM MHTEPAKTUBHBIX MPE3EHTAIUI B AUaIOrOBOM
pexxume (JIEKIIMOHHBIE 3aHATHS);

— Kelic-metoz: pa3dbop HEKOTOPBIX TEMATHK Kypca Ha MpPUMEpE peajbHbIX AOCTHKMMBIX 33/1a4 U
MPAKTUYECKUX CUTYyalui (JJabopaTopHbIe 3aHATHS);

— Pabota B ManbIx rpynnax (J1a0opaTopHbIE 3aHATHS);

— Hcnons30BaHMe AaKTyallbHBIX HWHTEPHET-PECYPCOB, OH-JAllH JIEKUIWHA, B TOM 4YHCIE Ha
AHTIINICKOM SI3BIKE;

— Merto1 IpoeKTOB (J1abopaTOpHbIE 3aHATHUSA).

6. TemaTuka KypcoBBIX padoT/IPOEKTOB

KypcoBblie paboThl/IpoeKThl Y4eOHBIM TJIAHOM HE MPEITyCMOTPEHBI.



7. KoHTpoabHbIe padoThl

He npenycmotpeHo.
8. OneHka pe3y/ibTaTOB OCBOEHHUS JHCHUILIMHbI

8.1. Kpurtepum oOuneHUBaHUS CTENEHU IIOJHOTBI M KayecTBa OCBOCHHUA KOMIETCHLIMH B
COOTBETCTBHH C IIJITAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeliTuHroBas cucreMa OLCHUBAHHUS CTENEHU IOJIHOTHI M KayecTBa OCBOEHUS KOMIIETEHLUMN

oOyyaromuxcs ouHOU (opMbl 00ydeHuUs IpecTaBieHa B Tadmuue 8.1.

Tabmuna 8.1
Ner/n | Buip1 MeponpusATHI B pAMKaX TEKYIIEr0 KOHTPOIIS | KomuuectBo 6asios
1 TekyIas aTrecTamus
1 YerHblit onpoc o Teme "OcHOBBI s13b1Ka Pythony 20
2 IMpe3senrarus goknana no teme «TeopeTndeckie OCHOBBI TEXHOIOTUH 10
KOMITBIOTEPHOTO 3PEHHSD»
NTOTI'O 3a mepByro TEKYIIYIO aTTECTAIIIO 30
2 TeKyIas aTTecTaIus
3 3amuTa oT4eTa 10 JIAb0opaToOpHOil paboTe Mo TeMe «Y CTaHOBKA HEOOXOIUMBIX 5
MPOrPaMM U 3aBUCHMOCTEN)
4 3amura ot4era 1o 1abopaTopHOii padote 1o Teme «OCHOBEI paboTHI ¢ 10
N300pAKESHUIMID
5 Samura otyera 1o 1adbopaTopHoil padote 1o Teme «PucoBanue puryp u 5
revaTth TeKCTa ¢ ucrosb3oBanuem OpenCVy
6 3amura ot4yeTa 1o sadoparopHoi padore o reme «O6padboTKa N300paKeHUN» 5
7 3amura ot4yeTa mno 1adoparopHoi padore mo teme «DubTpanus 5
n300pakeHUI»
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
3 TekyImias aTTecTaIus
8 3amura ot4eTa 1o JaboparopHoi padore o Teme «OnpeaeneHue 00bEKTOB Ha 4
Hn300paKeHUM»
9 3amura oT4eTa 1o JaboparopHoi paboTe Mo TeMe «AHaJIN3 BUACO» 2
10 [Mpesenranus goknana no teme «IIpUiIokKEHUst ¢ UCIONIBb30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHSD»
1 3anura NpUKIagHOrO MPOEKTa MO NPUMEHEHHIO TEXHOIOTHH KOMITBIOTEPHOTO 30
3peHust B IpodeCCHOHaIBHON chepe
12 VYerHbii onpoc 1o TeMe «llepcnekTuBbl NCNoNb30BaHMsI MALLIMHHOTO 3PEHUS B 2
TEXHHUYECKHUX NPOEKTax)
HNTOI'O 3a TpeThlo TEKYIIYIO aTTECTALUI0 40
BCEI'O 100

9. YuebOHo-MeToauYecKoe H MHGOPMALMOHHOE 0O0ecTeYeHHe TUCIUTIINHBI
9.1. IlepeueHp peKOMEHIyeMOI1 JInTepaTypsbl npeacrasiieH B [Ipunoxennn 2.
9.2. CoBpeMeHHbIe mTpodeccHOHANbHBIE 0a3bl MaHHBIX W WH()OPMALMOHHBIE CIPABOYHBIC
CHUCTEMBI.

— DnexTpoHHBIN KaTajor/DnekrponHas oudaroreka TUY http://elib.tsogu.ru/

— DnextponHO-O6ubmmoreunas cucrema IPR BOOKS https://www.iprbookshop.ru

— DnexTpoHHO-OnOIMoTeuHas cucrema «Jlaus» http://e.lanbook.com



http://elib.tsogu.ru/
https://www.iprbookshop.ru/
http://e.lanbook.com/

DekTpoHHO-0MOIMOoTeuHast cucteMa «Book.ruy https://www.book.ru

DnexTpoHHas 6uOIMoTeKa FOPAUT https://www.biblio-online.ru

HanumonaneHast anextponHas oubmumoreka (HOB) https://rusneb.ru

ITomuorexcroBas 6a3a gauueix TUY

DNEeKTPOHHBIE PECYPChl OTKPBITOIO JOCTYIIA

VYuusepcurerckas oudmuoreka ONLINE https://biblioclub.ru

MesxnyHaponansle pedeparuBHble 6a3bl HAYYHBIX U3IaHUMA

9.3. JluueHsuoHHoe U CBOOOAHO paclpocTpaHseMOe IMpOorpaMMHOE oOecredyeHrue, B T.4.

OTCUCCTBCHHOI'O IMPOU3BOACTBA:

1. Microsoft Windows x64 (ue Hmxke 7)
2. Microsoft Office Professional Plus
3. Linux Mint/Ubuntu
4. Python3 ¢ JomoJgHHUTEIbHON yCcTaHOBKOW OuOIMOTEK/3aBHcMMOCTE# (numpy, time, argparse,
imutils, face_recognition, dlib, OpenCV (cv2), socket)

. Pip

. Eclipse

. Sublime text/Notepad+++
. Arduino IDE

5
6
7. Intellij Idea
8
9

10. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUITHHBI

[Tomemienuss ans OpoOBEIEHHUS BCEX BUIOB pabOThl, MPETYCMOTPEHHBIX Y4YEOHBIM ILIAHOM,

YKOMILJICKTOBAHBbI HGO6XOI[I/IMI)IM O60py,HOBaHI/I€M N TCXHUYCCKHUMHU CPCACTBAMU O6y‘-I€HI/I$I.

Ta6muma 10.1

Ilepeuenn
o0opynoBaHus, [TepedyeHb TEXHUUECKUX CPEACTB OOYUCHHS, HEOOXOIUMBIX JIJIS
Ne /| HeoOxoaMMOTO JIs OCBOCHMS JTUCLUTUIMHBI
OCBOEHUS (IeMoHCTpanMoHHOE 000pYI0BAaHHE)
JMCLUTUIMHBI
JlaGopaTtopusi, 0060pymOBaHHAs TEPCOHAIBHBIMUA KOMITBIOTEPAMH C
XxapakrtepucTukamMu He Menee Corei3, ocHamieHHbIE (U3NUECKON
1 - Bujieokaptoit, Web-kamepoit, mokiioueHueM K HHTEPHETY ¢ TIpaBaMu

aIMUHHCTPATOpa, HWMEIONMMUA  BO3MOXKHOCTH  ycTaHoBku  [10;
IPOEKTOP, 3BYKOBOCIIPOU3BO/IsIIIIee 000PYI0BaHHE

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K JJaOOPAaTOPHBIM 3aHATUSIM.

Ha nmaGopaTtopHbIX 3aHATHSX 00y4aromuecs W3y4daloT TEXHOJOTMH W METOJBI KOMIBIOTEPHOTO
3peHHsT M BMECTE C MpernojaBaTeiieM BBIIOIHSIIOT 3aliCh NMPOTPaMMHOIO KOZa, €ro ampodanuio u
3ajaHue nmo ero uaMeHeHuto. s sddextuBHON paboThl oOydaromuecs TOJKHBI UMETh MpHU cede
HOYTOYKH C 3apaHee YCTAaHOBJICHHBIM KOMIUIEKTOM MPOTPAMMHOI0 00OecredeHuss U HEOOXOIMMBIMU
3aBUCHMOCTSIMH. B mporiecce moroToBKy K MpakTHYECKUM 3aHATHSAM 00yJaroniecss MOTyT IpHOeraTh
K KOHCYJIbTallUX NPCogaBaTCIis.



https://www.book.ru/
https://www.biblio-online.ru/catalog/D8904B5A-0D43-48D3-B26C-DC6C5A0C2D0B
https://rusneb.ru/
https://biblioclub.ru/

11.2. Meroauueckue yka3aHus 0 OPraHU3aIMK CaMOCTOSATEIbHOM padoTHI.

CamocrodarenbHas paboTa 0OydYalOUIMXCS 3aKIIOYACTCS B M3YYCHHM DsJla TE€M, BBIIOJIHEHUHU
TUIOBBIX 3JIEMEHTOB IPOrPaMMHOIO KOJia, IOATOTOBKE K IIPE3CHTALMM JIOKJIAJO0B 10 pALY
TeopeThyecknx TeM. Ha 3aHATHM mpernojaBareib JAaeT pEKOMEHIANU, HEOOXOIUMBbIE JJISi OCBOCHHUS
Mmarepuaia.



[Tpunoxenue 1

HﬂannpyeMble pe3yJbTaThbl Oﬁy‘leHI/lﬂ AJIsA Q)opan()BaHnﬂ KOMIICTCHIVMHA U KPUTEPUHU UX OLICHUBAHUSA

JucnumirHa/Monyinb  KommbloTepHOE 3peHHe B PEIICHUH HH)XEHEPHBIX 3a1a4

Kopx, nanpasnenne noarorosku 21.03.01 Hedrerasosoe nemo

Hanpasnernnocts (mpo¢mis) Bypenne HeTAHBIX 1 Ta30BBIX CKBaXKUH; [IpoeKTHpOBaHME M SKCILTyaTaIls CUCTEM TPAHCIIOPTa, XpaHEHHS U cOBITa YTIeBOAOPOA0B; CTPOUTEITBCTBO
1 00CIy’)KUBaHHE CUCTEM TPAHCIIOPTa, XpAaHEHHS U cOBITA YIIICBOAOPOIOB; DKCIUTyaTalus U 00CIy)KUBaHIE 0OBEKTOB TOOBIYH Ta3a, Fa30KOHICHCATa U ITOA3EMHBIX XPaHHJIHIL;
Okcruryataus u o0CIyKuBaHNE 00BEKTOB HOOBIUN He(PTH; DKCILUTyaTaIis 1 OOCITy)KUBaHHE TEXHOIOTHIECKIX 00BEKTOB HE(TETa30BOT0 IIPOU3BO ICTBA

Kon n HanmeHoBaHNEe
KOMIIETEHIIMH

Ko u HanmeHoBaHUe
WHAMKATOPOB JOCTIKEHUS
KOMIICTEHIIHI

Pesynbrarts! 00ydeHus IO
JHCIUTUTHHE

Kpurepun oneHnBaHus pe3yabTaToOB 00YUCHUS

1-2

3

4

5

YK-1. Ciocoben
OCYIIECTBIIATH MOWCK,
KPUTUYECKUH aHaIu3
U CUHTE3
nHdopmarmy,
MIPUMEHSATh
CHUCTEMHBIH NMOAX0]
JUTSL pEeTIeHHS
MOCTaBJICHHBIX 3324

VYK-1.1. Ocymectisier
BEIOOD aKTyalbHBIX
POCCHIICKUX M 3apYOEKHBIX
HCTOYHHKOB, a TaK XKe
TIOUCK, cO0p U 00pabOTKY
“HPOPMAIIH, HEOOXOTUMO
JUTSL pelIeH s TIOCTaBICHHOM
3a/1a4H.

3Hatb (31): 3HaET OCHOBHBIC
HH()OPMAIIMOHHBIE PECYPCHL,
HpOTPaMMHBIE TPOTYKTHI,
MOCBSIIICHHbIE TEMaTHKE
KOMIBIOTEPHOTO 3PEHUs, a
TaKKe OCHOBHBIX YYCHBIX,
MyOIMKYIOMIMXCS B 3TOU

coepe

HE 3HaeT OCHOBHBIE
nH(OPMaIOHHEIE
pecypcsl, porpaMMHbIE
HPOJYKTBI, TOCBSIICHHBIE
TeMaTHKe
KOMIBIOTEPHOTO 3PEHHS,
a TaKKe OCHOBHBIX
YUYEHBIX,
MyOJIMKYIOMINXCS B 3TON

chepe;

3HAeT 110 OTHOMY
HIpUMEPY OCHOBHBIX
HHPOPMAITMOHHBIX
pecypcoB, IPOrpaMMHBIX
MPOJIYKTOB,
MOCBSIIIEHHBIX TEMaTHKE
KOMIIBIOTEPHOTO 3pEHHS,
U OTHOTO U3 Hambosee
W3BECTHBIX yYCHBIX,
MyOIMKYIONIUXCS B 3TOU

coepe;

3HaeT HEKOTOPbIE
nH(OpMaIOHHbIE
pecypcsl, IporpaMMHbIE
MPOJYKTBHI, TIOCBSIIICHHBIE
TeMaTHKe
KOMIIBIOTEPHOTO 3PEHHS,
a TaKKe HEKOTOPBIX
YUEHBIX,
MyOIMKYIOMINXCS B 3TON

chepe;

3HaeT OCHOBHBIE
nH(OpMaIOHHbIE
pecypcsl, IporpaMMHbIE
MPOJYKTBHI, TIOCBSIICHHBIE
TeMaTHKe
KOMIIBIOTEPHOTO 3PEHHS,
a TaKKe OCHOBHBIX
YYEHBIX,
MyOJIMKYIOMINXCS B 3TON

chepe;

Yumers (Y1): ymeer
00pabaTeIBaTh HAMCHHYIO
nHbOpMAaIHIO 1
MOATOTABIINBATH €€ B
YAOOHBIN [T AaNbHEHIIero
MCTOJIb30BaHuUsS (popMar

He ymeeT 00pabarTeiBaTh
HalIeHHYIO0
nHbOpMaIHIO 1
MOATOTABIINBATH €€ B
YAOOHBIN [Tst
nIalbHEHIIEero
HCTIONIB30BaHuUs popmare;

yMeeT MPUMEHSTh
OTpaHUYCHHBIH HAOOP
CPEACTB LT IOMCKA
“HpOPMAIH 1
IIOATOTOBKH €€ B
YAOOHBIH ISt
albHEHIIEro
WCIOJIb30BaHUs opMar;

yMEeT HCI0JIb30BaTh
HA0Op TEOPETUUECKUX
3HAHWH JJIS PeIeHuUs!
HIAPOKOTO TIEPEHS
THUIIOBBIX 33/1a4 T10
00paboTKe HHPOPMAIHH
U MOJITOTOBKE €€ B
yIMOOHBIH 1151
NalbHEHIIero
MCoNnb30BaHus Gopmar;

yMeeT HCI0JIb30BaTh
TEOPETHYECKHE 3HAHUS
JUTSL peTIIeHHs] HETHIIOBBIX
3a7a4 1mo oopaboTKe
“HPOPMAIIH 1
MIOJTOTOBKE €€ B yOOHBIH
IS TaJIbHEHIIEro
HCTIOIb30BaHMs (opMar;

Brnanerts (B1): Brageer
TEeXHUYECKHUM aHTJINHCKUM
SI3BIKOM JUTSI TIOMCKA U
YTEHUS! aHIJIOS3BIYHON
nuTepartypsl B chepe
MHGOPMAIMOHHBIX
TEXHOJIOTHH

HE BJIaJICET TEXHUIECKUM
AQHTITMHACKUM SI3BIKOM IS
TIOMCKA U YTCHUS
aHTJIOSI3BIYHON
nuTepartypsl B chepe
MHGOPMAIHOHHBIX
TEXHOJIOTHI

BIIaJICCT HABBIKAMU
HCIIOJIb30BAHUS
TEXHUYECKOT'O
AHTJIMICKOTO SI3bIKA CO
CJIOBapeM IS IOMCKA |
YTCHUA aHFJ’lOﬂSbl‘lHOi’I
nuTeparypsl B chepe
MHPOPMAIIHOHHBIX
TEXHOJIOTHI

BJIaJIeeT TEXHHIECKIM
AQHTIIMHACKIM SI3BIKOM JIJISt
HOKMCKA U TOHHUMaHUsI
AHIJIOSI3BIYHOM
nUTepaTypsl B chepe
MH(GOPMAIIMOHHBIX
TEXHOJIOT Ui

BJIAJICET TEXHUYECCKUM
AHTJIMHACKUM SI3BIKOM, B
TOM YHUCJIE B pa3rOBOPHOM
dhopme s Ioricka 1
YTEHUS aHTJIOS3BITHON
JUTEPATYpPHI B chepe
WHPOPMAIIHOHHBIX
TEXHOJIOT Ui




VYK-1.2. CucremaTusupyer u
KPUTHYECKH aHAIU3HPYET
MHPOPMAIHIO, TIOTyYSHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUAMHU M YCIOBUSIMH
3a1aun

3Hartsb (32): 3HaeT
BO3MOKHOCTH
pacrpocTpaHeHHBIX
OMOIMOTEK KOMITBIOTEPHOTO
3penust, HanpumMep, OpenCV

He 3naet Bo3MoxHOCTH
PacIpoCTpaHEHHBIX
OubIMoTeK
KOMIIBIOTEPHOTO 3PEHHUS;
HE yMeeT IPUMEHATh
CpeJICTBA YCTAaHOBKH
HPOTPaMMHOTO
obecnieyenus Python, e
ymeeT ucrnonb3oBats IDE
JUISL CO3JIaHus,
pEIaKTHPOBAHUS U
3amycKa Koja,

3HAeT MECTOHAXOKICHUE
¥ Ha3HAYEHHE
OuOIMoTEKH
KOMITBIOTEPHOTO 3pCHHS
OpenCV;

3HaeT OCHOBHEIE
TOJIOYKEHUS
JOKyMEHTALUH 1
MPUMEPBI KCIIOIB30BAHMUS
OCHOBHBIX (DYHKLIUH
OuOIMOTEKH
KOMITBIOTEPHOTO 3PEHHUS
OpenCV,

3HaeT OOJIBITUHCTBO
BO3MOKHOCTEH
HECKOJbKHX OMOIHOTEK
KOMITBIOTEPHOTO 3pEHHS,
B ToM yucie OpenCV, u
CHoco00B MX MPHUMEHEHUS
HAa MPAKTHKE;

Ymers (Y2): ymeer
NPUMEHSTH CPEICTBA
YCTaHOBKHU MPOTPAMMHOTO
obecnieuenus Python,
ucnons3oBats |IDE mms
CO3/IaHHs, PeIaKTHPOBAHUS U
3amycKa Koja, POU3BOUTH
HACTPOUKY onepanuoHHON
CHUCTEMBI JUTA 3aIycKa
MPOCKTOB B cepe
KOMIIBIOTEPHOTO 3PEHHUS

HE yMeeT IIPOU3BOIUTH
HACTpOMKY
ONEPALIOHHON CUCTEMBI
JUISL 3aITyCKa IIPOEKTOB B
cepe KOMIBIOTEPHOTO
3peHHUs;

YMEET 10 KOHKPETHOH
MUCEMEHHOW MHCTPYKIIUU
Ha PYCCKOM SI3bIKE
MPUMEHSTH CPEIICTBA
YCTaHOBKH
MIPOTPaMMHOTO
obecnieuenus Python,
ucmnonb3oBatsh |IDE mms
CO3[IaHus,
pelaKTHPOBAHUSA U
3aryckKa KoJa;

yMeeT IPUMEHATh
CpeacTBa YCTaHOBKU
MIPOTPaMMHOTO
obecnieuenus Python,
ucnons3osatsk |IDE mis
CO3/aHus,
pEeIaKTUPOBAHUS U
3aIrycKka Koja,
MIPOU3BOJUTH HACTPOUKY
ONEPALMOHHON CUCTEMBI
IUTS 3aIyCKa MPOEKTOB B
chepe KOMIBIOTEPHOTO
3peHus;

yMEeT pemarh HETUITOBBIE
3aJ]a4¥ M0 MPUMCHCHHIO
CPE/ICTB YCTaHOBKH
MIPOrPaMMHOTO
obecnieuenus Python,
ucnons3zoBanus |IDE ms
CO3JIaHMUs,
pelaKTHPOBAaHHS U
3aIycKka Koja,
MIPOU3BEICHHS HACTPOMKH
ONEepPaMOHHON CUCTEMBI
JUTS 3aIyCKa MPOCKTOB B
cdepe KOMIBIOTEPHOTO
3peHus;

Bnanerts (B2): Brageer
HaBBIKAMH YTEHHMS KO/, B
TOM YHCJIE 9yXKOTO, ero
MHTEpIpeTaliH, aJanTaliy
COTJIACHO IIPABHJIaM YHCTOTHI
W yuTaeMocTu u Hopmam PEP

HE BJIaJeeT HaBbIKAMHU
YTEHHs KOZIa, B TOM UHCIIe
qy’>KOTO0, €T0
WUHTEPIIPETaIH,
a/laNTaluy COTIACHO
[paBUWJIaM YHCTOTHI U
YUTAEMOCTH U HOpMam
PEP

BJIaJIe€T MUHUMAJIbHBIM
Ha0OpOM HaBBIKOB YTCHUS
KOZIa, B TOM YHCIIe
9yXOT0, €ro
HUHTEPIpEeTaluu U
aJanTanuu

BJIaJICET OCHOBHBIMH
HaBBIKAMH YTEHHS KOJa, B
TOM YHUCJIE YyXKOTO, ero
MHTEpIIpeTaliH,
aJlanTaluy, 3HaKOM ¢
Hopmamu PEP

BJIaJIeeT IUPOKAM
CIIEKTPOM HaBBIKOB
YTEHUS KOJa, B TOM YHUCIIC
Yy»XOro, ero
HHTEpIIpeTaluy,
aJanTalii COrIacHO
MIpaBUJIaM YHCTOTHI U
YUTAEMOCTH H HOPMaM
PEP

VYK-1.3. Ucnone3yer
METOJUKU CHCTEMHOTO
MIOIX0/1a TIPU peIIeHIN
MOCTABJICHHBIX 33734

3HaTh (33): 3HAET METOUKH
CHCTEMHOTO MOJX0/1a IPH
PpEIICHHUHN MOCTaBICHHBIX
3a1a4

He 3naetr meTogukun
CHCTEMHOTO TOJX0/1a MIPH
PEIICHAH MTOCTaBICHHBIX
3a/1ay4;

3HAET OCHOBBHI METO UK
CHCTEMHOTO MOJX0/1a IIPH
PEIICHAH TTOCTaBICHHBIX
3a/1a4;

3HACT METOJUKH
CHCTEMHOTO TOJX0/Ia IIPH
PEIICHHAH TTOCTABICHHBIX
3a/1a4;

3HACT METOJUKH
CHCTEMHOTO TTOJX0/Ia IIPH
PEIICHAH MHPOKOTO
nepeyHs 3a/1a4, B TOM
YHCJIe HETHIIOBBIX;

Ymersb (Y3): uMeeT BbICOKUI
YPOBEHb KOMIIBIOTEPHON
IPaMOTHOCTH

MMeeT HU3KUH ypOBEHb
KOMITBIOTEPHOM
IPaMOTHOCTH;

HUMeeT MUHUMAJbHBII
Ha0Op yMeHui
HOJIL30BAHUS
HEePCOHANBHBIM
KOMIIBIOTEPOM;

MIMEET BBICOKHI ypOBEHb
KOMITBIOTEPHOM
IPaMOTHOCTH;

MOJKET YCTPaHATh
HEHCIIPaBHOCTHU B
KOMITBIOTEPHBIX CHCTEMAaX
U COBEPILICHCTBOBATh UX
KoHpurypaiuy;




Bnaners (B3): Bianeer
OCHOBHBIMH MOCTYyJIaTaMU
CHCTEMHOTO T0/IX0/1a U
MOXKET MPUMEHSATh UX TIPH
peleHun
mpoQecCHOHATBHBIX 3a1a4

HE BJIaJIeeT OCHOBHBIMU
MOCTYJIATAMH CHCTEMHOTO
HOJXO0/a U HE MOYKET
HPUMEHSTH UX TIPU
peLIeHIH
npodecCHOHATBHBIX
3amad

BJIajieeT MUHUMAJIbHBIM
HabOpOM MOCTYIaTOB
CHCTEMHOT0 MOAX0/a U
CHOCOOHOCTAMH
NPUMEHSITh UX TIPH
penieHun
poQeCcCHOHATTBHBIX
3a1a4

BJIaJieeT OCHOBHBIMHU
MOCTYyJIaTaMU CHCTEMHOTO
MOAX0/a M MOKET
HPUMEHSATh UX IPH
pelIIeHUN
podecCHOHATIBHBIX
3a1a4y

BJIAJICET TOCTYIATaAMK
CHCTEMHOTO TIOX0/1a U
MOJKET MPUMEHSATh UX MPU
pELIeHNH HETUTIOBBIX

PO eCCHOHATTBHBIX
3aj1au

YK-2. Ciocoben
ONpeNesTh KPYT
3a71a4 B paMKax
[IOCTABJICHHOM LIETHN U
BbIOUpAThH
ONTUMAJIbHBIC
CrocoObI UX
pelIeHus1, UCXOIs U3
JIEHCTBYIOLIUX
MIPaBOBBIX HOPM,
AMEFOIIIXCSI
pecypcoB u
OTrpaHUYEHHH

YK-2.1. [IpoBoaut aHanus
MIOCTABJICHHOU 1IEJH U
¢dbopmymupyer
COBOKYITHOCTb
B3aMOCBSI3aHHBIX 3a/a4,
KOTOpBIe HEOOXOIMMO

PEMIUTD IJId €€ JOCTUKECHUS.

3Hatb (34): 3HaeT OCHOBHBIC
BO3MOYKHOCTH
KOMITBIOTEPHOTO 3pCHHUS U
CHOCOOBI X UCIIOJTb30BAHUS
B Pa3JIMYHBIX MPHUKIATHBIX
MPOCKTAX

HE 3HAET OCHOBHBIE
BO3MOKHOCTH
KOMITEIOTEPHOTO 3PCHHUS U
CITIOCOOBI MX
HCIIOJIL30BaHUs B
Pa3INYHBIX PUKITATHBIX
MPOEKTAaX;

3HACT OCHOBBI
KOMITBIOTEPHOI'O 3pE€HUA U
€TI0 UCIIOJIB30BAHUA JIA
PpEUICHNA TUIIOBBIX 3a1a4;

3HAET OCHOBHBIE
BO3MOKHOCTH
KOMITEIOTEPHOTO 3pCHHS U
CIIOCOOBI X
HCIIONIB30BaHuUs B
Pa3IMYHBIX IPUKIIATHBIX
MPOEKTaX;

3HAET BO3MOXKHOCTH
KOMIIBIOTEPHOTO 3PEHHUS U
CIIOCOOBI X
HCIIOIB30BaHUs B
HETHUIOBBIX MPHUKJIIATHBIX
MPOCKTax;

Ywmers (Y4): ymeer
BOCIIPOU3BOAUTH OCHOBHBIC
QITOPUTMHYECKUE OTIEPALIUN
¢ M300paKCHUAME U
BHUJICOTIOTOKOM C
UCIIOIb30BaHIEM METOJIOB
KOMIIBIOTEPHOTO 3PEHHUS

HE yMeeT
BOCIIPOU3BOINTD
OCHOBHEIE
ITOPUTMHYECKHE
OIIepalnH C
n300paXCHUSAMH U
BHUJICONIOTOKOM C
HCHOJIb30BaHUEM
METO/I0B KOMIIBIOTEPHOTO
3peHus;

yMeeT BOCIIPOM3BOIUTH
MHUHHAMAaJBHBIA HabOp
AITOPUTMHIECKHX
omnepanuii ¢
n300paXCHUAMH U
BHUJICOTIOTOKOM C
HCIIOIb30BaHHEM
METOJIOB KOMITBIOTEPHOTO
3peHus;

yMeeT BOCTIPOM3BOIUTH
OCHOBHbIC
AITOPUTMHUYECKUE
oreparyy ¢
n300paXKCHUSIMH U
BUJICOIIOTOKOM C
HCTIOIb30BaHHEM
METOJIOB KOMITBIOTEPHOTO
3peHUS;

YMEET COBEPIIEHCTBOBATh
AJITOPUTMBI OTIEpaInii ¢
H300paKCHUSIMH U
BHJICOMIOTOKOM C
HCIOJIb30BAHUEM METOJIOB
KOMITBIOTEPHOTO 3PEHHUS;

Bnanets (B4): Biageer
HaBBIKAMH TIOJIYYCHHS
nH(OpPMAIMU Ha OCHOBE
aHanm3a u300paxxeHui 1
BHJICONIOTOKA U €€
HHTEpHpeTalin

HE BJIAJIEET HABBIKAMHU
nostyyeHust HHGOpMaIuH
Ha OCHOBE aHalM3a
H300paXeHui u
BHJIEOTIOTOKA U €€
HHTEpIpETaIn

BJIaJIceT MUHUMAJIbHBIM
HaOOPOM HaBBIKOB
MOJTy4eHHUsT HHPOPMAIIUH
Ha OCHOBE aHaJn3a
n300paxeHuit u
BHJICOTIOTOKA

BJIaJIEET HaBBIKAMU
nostyyeHust iHHOpMAIuu
Ha OCHOBE aHalM3a
n300paKeHui u
BHJIEOMIOTOKA U €€
HHTEPIPETAINN

BIIQJICCT HAaBBIKAMHU
YTIyOJIeHHOTO aHaIn3a
“HpOPMAIIH U3
n300paxxeHui n
BUJICOIIOTOKA U IPUHSATHS
Ha ee OCHOBE
MPAKTUYECKUX PEIICHUH

VK-2.2. Beibupaer
ONITHMAJIBHBIN CII0CO0
pelIeHus 3a/1a4, UCXOMs U3
HMEIOIUXCS PECYPCOB U
OrpaHUyYEHUH

3nath (35): 3Haer
TEOPETHYECKNUE OCHOBBI
KOMIIBIOTEPHOTO 3PSHUsI

He 3naer TeopeTnueckux
OCHOB KOMITBIOTEPHOTO
3peHus;

3HAET MEPEYEHb
OCHOBHBIX (DYHKIIUH 1
OubIIMoTEK
KOMIIBIOTEPHOTO 3PEHUS;

3HAeT TEOPETUUECKHE
OCHOBBI KOMIBIOTEPHOTO
3peHus;

3HAEeT TEOPHIO
KOMITBIOTEPHOTO 3peHHS U
3aJ10’)KEHHBIN B HUX
MaTeMaTU4eCKU amnmapar
1 aJIrOpUTMBEI,

Yumers (VY5): Umeer
c(hOpMHUPOBAHHBIC HABBIKH
MPOTrpaMMHUPOBAHHS Ha
a3bike Python

HE UMeeT
copMHPOBAHHBIX
HaBBIKOB
HpPOrpaMMHPOBaHUS Ha
si3p1ke Python;

YMEeT UCHOJIb30BaTh
MHHHUMAaNbHBIIT HA0O0P
HaBBIKOB
OpPOrpaMMHpPOBaHHS Ha
si3p1ke Python;

uMeeT chOpMUPOBaHHBIE
HaBBIKH
NPOrpaMMUPOBaHHS Ha
a3bike Python;

umMeeT chOpMUPOBaHHBIE
HaBBIKH
IpOrpaMMHpPOBAHHUS Ha
s3pike Python Ha cpennem
YPOBHE;




Bnaners (B5): Bianeer
croco0aMu pereHus
NPaKTUIECKUX U
NPUKIATHBIX 33134
poQecCHOHATTBHOM
JIeATEeIIBHOCTH C
HCIIOBb30BaHIEM
KOMIBIOTEPHOTO 3PEHHUS

HE BJIaJIeeT Crocooamu
PCIICHUS IPAKTUYECKUX U
NPHUKIATHBIX 32129
npodeccHoHanbHOI
JESITETIBHOCTH C
HCIIOJIB30BaHUEM
KOMIIBFOTEPHOTO 3PEHHUS

BJIaJICeT MUHUMAJIbHBIM
HabOpOM CIIOcO60B
PCIICHHUS TUIIOBBIX 33124
npodecCHOHATBHON
JEATEILHOCTH €
HCIHOJIb30BaHUEM
KOMITBIOTEPHOTO 3pEHUS

BJIAZIEET CIIOCOOAMH
PpelIeH s TIPAKTHYECKUX U
MPUKJIAHBIX 337139
npodeccHoHaTBHOM
JIEATENBHOCTH C
HCIIOJIb30BAHUEM
KOMITBFOTEPHOTO 3PEHUSI

BJIaJeeT criocobamu
PpCIICHNS HeTHUIIOBBIX
3a7a4 npo¢ecCuoHATBHOM
JIeITeITBHOCTH C
HCTIOIb30BaHHEM
KOMIIBIOTEPHOTO 3pEHHUS

VYK-2.3. Ananusupyer
JIeHCTBYIOLIEE
3aKOHOJATETBCTBO U
IIPaBOBBIE HOPMBI,
peryaupyromue ob6aacth
npogecCHOHATBHOM
NIeSITeNbHOCTH

3uath (36): 3HACT OCHOBHBIC
[PaBOBBIE OTPAHUYCHUS U
HOPMATHUBHBIE JOKYMEHTHI,
CBSI3aHHbIE C IIPHMCHEHUEM
TEXHOJIOTMH KOMITBIOTEPHOTO
3peHust

HEC 3HACT OCHOBHBLIC
IPaBOBBIC OTPAHUYCHUS U
HOPMATHUBHBIE
JOKYMEHTEI, CBA3aHHBIC C
TMIPUMCHCHUEM
TEXHOJIOTUH
KOMITBIOTEPHOI'O 3pEHUA;

3HAET O CYIIECTBOBAHUH
MPaBOBBIX OTPaHUYIECHUN U
HOPMaTUBHBIX
JIOKYMEHTOB, CBA3aHHBIC C
IIPUMECHECHUEM
TEXHOJIOTUU
KOMIBIOTEPHOTO 3PEHHS,
MOXKET UX NePEUNCINTD;

3HACT OCHOBHBIC
IMIPaBOBBIC OTPAHUYCHUS U
HOPMAaTHUBHBIE
JOKYMEHTBI, CBA3aHHBIC C
TIIPUMCHCHUEM
TEXHOJIOTUH
KOMITBIOTEPHOI'O 3pCHUA;

3HaeT MIUPOKUil epedeHb
MPaBOBBIX OTPAaHUIECHUI U
HOPMaTUBHBIX
JTIOKyMEHTOB, CBSI3aHHBIX C
MIPUMEHEHHEM
TEXHOJIOTUU
KOMIIBIOTEPHOT'O 3pEHHUS;

VYumers (V6): ymeer
aHaJM3UPOBAThH
BO3MO>KHOCTH JaJIbHEHUIIETO
TPYIOYCTPOMCTBA B paMKax
npodecCUOHATTBHOM
HAINpPaBJICHHOCTH C
HCIOJIb30BaHUEM 3HaHU B
cdepe KOMIBIOTEPHOTO
3peHHA

HE yMeeT aHAJTU3UPOBATh
BO3MOXKHOCTH
JlabHENIIIEro
TPYIOYCTpOICTBA B
pamkax
npodecCHOHATTBHON
HAINpPaBJICHHOCTH C
HCHOJb30BaHUEM 3HAHUH
B chepe KOMITBIOTEPHOTO
3pEHHS;

yMeeT IOHATh
TpeOOBaHUS K
CIEIHMAIUCTY NIPH
TPYAOYCTPOICTBE B
paMkax
npodecCHOHATTBHOM
HAIPaBJICHHOCTH C
HCIOJIb30BaHUEM 3HAHUM
B chepe KOMITBIOTEPHOTO
3pEHUS;

yMeeT aHaN3HUpPOBaTh
BO3MOXXHOCTH
JlalbHENIIEeTo
TPYAOYCTPOICTBA B
pamKax
podecCUOHATTBHOM
HaIpaBJICHHOCTH C
HCHOJb30BaHUEM 3HAHUI
B chepe KOMITBIOTEPHOTO
3peHUS;

nMeeT cHhOpMHUPOBAHHYIO
TPaeKTOPHIO
JlalbHENIIEeTo
TPYAOYCTPOHCTBA B
pamMkax
podecCUOHATTBHOM
HAIPaBJICHHOCTH C
HCHOJIb30BaHUEM 3HAHUI
B chepe KOMITBIOTEPHOTO
3pEHUS;

Bnanets (B6): Biageer
HaBBIKAMH TTOHCKa, YTCHHS U
HHTEpIpETali
3aKOHO/IaTeNIbCTBA U
NPaBOBBIX HOPM,
peryIupyoMmuX 001acTh
pogecCHOHATTBHOM
NeSTebHOCTH

HE BJIaJIeeT HaBBIKaMU
MOUCKa, YTESHUS U
HHTEpIpeTalnuy
3aKOHO/IaTeNbCTBA U
NPaBOBBIX HOPM,
peryIupyIOMuX 001acTh
pogecCHOHATTBHOM
JeSTebHOCTH

BJIaJIeeT MUHUMAJIbHBIM
HabOpOM HaBBIKOB
MOKCKa, YTCHHUS
HHTEepIpeTalum
3aKOHOJATENNbCTBA U
MPaBOBBIX HOPM,
pEeryIupyOIHX 001acTb
pogecCHOHATTBHOM
JICATENBHOCTH

BJIaJieeT HaBBIKaMU
MIOUCKa, YTCHUS U
HHTEepIpeTanny
3aKOHO/IATENBCTBA 1
PaBOBBIX HOPM,
peryaupyomux 001acTh
podecCHOHATTBHOM
JIeITeNbHOCTH

BIIaJIEET CrIocobaMu
KPUTHYECKOTO aHaIn3a u
HCTIOJIb30BaHUS
3aKOHO/IATENBCTBA 1
HPaBOBBIX HOPM,
peryaupyomux 001acTh
podecCHOHATTBHOM
JIeSITeNbHOCTH
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JlonoJiHeHUsI 1 U3MEHEHHU
K padoueii nporpaMmme IMCUUIIMHBI

Ha 20 -20 yu4eOHBIii rox

B paGouyto nmporpaMmy BHOCSTCS CIEIYIOIIUE TOTIOJHEHHS (M3MEHEHNU):

I[OHOJIHGHPI?I 1 U3BMCHCHUA BHECC!

(OondicHocms, yueHoe 36aHue, CmeneHy) (noonucw) (1.0. Damunus)

JlonostHeHUsT (M3MEHEHHs) B pab0vyro MporpaMMy pacCMOTPEHBI B 0JJ0OPCHBI Ha 3acelaHuu Kadeapsl

(naumenosanue Kageopwi)
[IpoTokoi oT « » 20 1. Ne

3aBenyronuit kadeapoit N.0. Gamumnus.

COI'JTACOBAHO:

3aBeyroUMii BhITycKatomien kadeapoi/
PykoBonuTh 00pa3oBaTenbHOM MpOrpaMMbl N.0. damunus.

« » 20 T.
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