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1. HeJII/I H 3a1a4Y1 OCBOCHUSA NUCHHUITJINHBI

Henb nucuumimzbl «KOMIBIOTEPHOE 3pEHUE B PEIIEHUH WHKEHEPHBIX 3a7au»:

Pa3Butne y oOy4aromuxcss BOCTpeOOBaHHBIX B HACTOsIIee BpeMsi KOMIETEHIIMI B paMKax HudpoBoi
WHXEHEpUU B HANPABJIECHUU MAIUIMHHOTO 3pPEHMS, COCTOSHUIO COBPEMEHHOI'O YPOBHSI pa3BUTHUS
TEXHUKU W TEXHOJIOTMM B 3TOM 00JacTH, a TakKe MPAKTUYECKHMX YMEHHIl M HaBBIKOB HAuyalbHOIO
YPOBHSI 110 HCIIOJB30BAaHUIO PACIIPOCTPAHEHHBIX OMOIMOTEK KOMIBIOTEPHOTO 3pPEHHUS ISl PELICHUI
OPUKIAJHBIX 33Jad € HMCIOJIb30BaHMEM si3blka  mporpammupoBanus Python B oGmactu
poeCCHOHATLHOM 1eATENFHOCTH HAIPABICHHUS OATOTOBKU MIIM CIIEHUAIIBHOCTU 00YYa0IIerocs

3amaun qucuuIMHbl «KOMIBIOTEpHOE 3peHHe B PELICHUH WH)XEHEPHBIX 3a1au» 00eCreuyuBarOT

(dbopMupoBaHUE y 00YJAIOIIUXCS CIEAYIONUX 3HAHUM, YMEHUI U HABBIKOB:

1. @opMHpOBaHME yYMEHMH [0 YCTaHOBKE M  HACTPOMKE  COOTBETCTBYIOIIETO
IIPOrpaMMHOT0 0OecreueHus sl TOCTHXKEHUS 1ieiel Kypca

2. dopmupoBanue 6a30BBIX YMEHHIA paOOTHI C SI3BIKOM IIporpammupoBanus Python

3. [ToHnMaHKe TEOPETUYECKUX OCHOB PAOOTHI CUCTEM MALIMHHOTO 3PEHUS

4. @®opMHUpOBaHUE OCHOB padOThl C H300pAKEHUSMU U BHUAECO C HCIOJIb30BAaHUEM
oubnuorexu OpenCV

S. YMeHue npuMeHsTh MOJyYeHHbIE TEOPETUYECKUE 3HAHUS JUISl CO3JaHMsI IPOEKTOB 110

B3aUMOJICHCTBHIO MPOTPAMMHOI'0 KOJIa C 00BEKTaMH peaIbHOTO MUpPa
2. Mecto aucuumimnsl B ctpykrype OIIOII BO

JucuummHa/MOoynb  OTHOCHTCS K JUCHUIUITMHAM/MOIYJSIM o0si3aTenbHOM dactu bioka 1
y4eOHOro IJaHa.

Heo6xoauMbpIMU yCITOBUSIMH [Tl OCBOSHHS! TUCIUILIIMHBI SBIISIOTCS:

3HaHME OCHOB pabOThl C MEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAHOBKM M 3allycKa pa3IU4HbIX
NPWIOKEHNH, 3HAaHUS O0a30BbIX TMOHATUH WHGOPMATUKH, TPUHIUIOB pabdOThl MporpamMm U
OIEPALIMOHHBIX CHCTEM, 3HAHUE OCHOBHBIX MaTeMaTHYECKUX MOHATHI U3 0a30BOr0 Kypca MaTeMaTHKU
U U3 BBICIIEH MAaTEMATUKHU

YMEHHUS MPOU3BOANTH 0a30BbIe MaTEMaTHUECKHUE ONEpalliy B paMKaX yKa3aHHOM 00J1acTH 3HaHUM,
YMEHHUSI IPUMEHSATh IEPCOHANIbHBIE KOMITBIOTEPHI HA YPOBHE YBEPEHHOT'O MOJIb30BATENS

BJIaJIeHHE HaBbIKAMU HCIOJB30BAHUSI PECYPCOB CETH MHTEPHET (B TOM YHUCIIC M AHIJIOSA3BIYHBIX),
MOMCKA U aHalin3a UHPOPMALIMH, BlIaJieHne 0a30BbIMU MOHATUSAMH aJlTOPUTMOB, JJOTHYECKHX YCIOBUH,
OCHOBaMH CHHTAKCHCa COBPEMEHHBIX S3BIKOB IMPOIrPAMMHUPOBAHHSI.

CopepxaHue ITUCHUIUIMHBL SIBJISETCS JIOTHYECKUM TPOJIOJDKEHHUEM COACpKaHUS HUCUUIUIMH
«Mudpopmaruka», «[IporpamMmmupoBaHue» M CIY>KUT OCHOBOW JUIsI OCBOCHHUS TUCHMIUIMH/ MOAYJEH
OJ0Ka JUCHMIUIMH, (HOPMUPYEMBIX YYaCTHMKaMHU OOpa30BaTENbHBIX OTHOLICHWH, CBS3aHHBIX C
METOJaMH PEIICHUs] MHKEHEPHBIX 33/lad B paMKax NpodeccruoHaIbHON 00JIacTh 3HAHWM, a TaKKe C

MH(OPMALMOHHBIMU TEXHOJIOTUSIMHA U TPOTPaMMHUPOBAHUEM.

3. Pe3yabTaTbl 00y4eHHs MO TUCHMUILIAHE/ MOLYJTIO



[Tpornecc n3yyeHust TUCIMILIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMITETECHIIHIA:

Taobmnuua 3.1

Kon u
HanMEHOBaHHE
KOMIIETEHIINHU

Ko n HanmeHoBanne
MHAUKATOPOB TOCTUKEHUS
KOMIIETEHIIUHN

PesynbraTel 00y4eHus 10 TUCIUIUTHHE (MOJIYITIO)

VK-1. Cocoben
OCYLIECTBJIATD
MIOUCK, KPUTUYECKUHN
aHaJN3 U CUHTE3
nHpopmanuy,
MIPUMEHSITD
CHUCTEMHBIN MOJXO0T
JUISL peIeHHsI
MMOCTaBJICHHBIX
3amaq

VYK-1.1. OcymiecTBisieT BBIOOD
aKTyaJIbHBIX POCCUHCKHX U
3apyOeXHBIX UICTOYHHKOB, a TaK
e TOHCK, cOop 1 00paboTKy
nHpOPMALNH, HEOOXOIUMON IS
peLICHHUS TOCTABJICHHOH 3a/1a9u.

3uaTh (31): 3HaeT OCHOBHBIE HH(POPMAIIMOHHBIE PECYPCHI,
MIPOrpaMMHBIE TIPOAYKTHI, TOCBSICHHBIC TEMATHKE
KOMITBIOTEPHOTO 3pPEHUsI, a TAK)KE OCHOBHBIX YUCHBIX,

Iy OJIMKYIOIIUXCS B 9TOH cdepe

Ymers (V1): ymeer o0pabareiBaTh HaliJEHHYIO HH(OPMALUIO
1 TIOJITOTABIIMBATh €€ B YAOOHBIH IS aJIbHEHIIETO
WCTONB30BaHus popmat

Bnagets (B1): BmageeT TeXHUYECKHM aHTIIMACKAM SI3BIKOM
JUTS TIONCKA W YTCHUS! aHTJIOS3BIYHON TUTEpaTyphl B chepe
nH(pOPMANMOHHBIX TEXHOJIOTHI

VYK-1.2. CucremaTtusupyer u
KPUTUYECKH aHAIU3UPYET
nHpopManuio, NOITYUYESHHYIO U3
Ppa3HbIX HCTOYHUKOB, B
COOTBETCTBHUH C TPEOOBAHUAMH U
YCJIOBHUSIMU 3a]1a4K

3Hath (32): 3HaeT BO3MOKHOCTH PaCTIPOCTPAHEHHBIX
OMOIMOTEK KOMITFIOTEPHOTO 3peHust, Hanpumep, OpenCV
Ymets (Y2): ymeeT IPUMEHATh CPEACTBA YCTAHOBKU
nporpammHOro obecneuenust Python, ucrosnezosats IDE mis
CO3JIaHUs, PEAAKTUPOBAHUS M 3aIycKa K0/ia, IPOU3BOIUTH
HACTPOWKY ONEpaliOHHOW CHCTEMBI JJIs 3aIlyCKa IIPOECKTOB B
cepe KOMITBIOTEPHOTO 3pEHHS

Brnanets (B2): Bnaneer HaBBIKaMM YTEHHS KOZA, B TOM YHCIIE
Yy>KOT0, €0 HHTEPIPETAlNH, aIalTAl[AN COTJIACHO MTPaBMIaM
YHCTOTHI U YNTAaEMOCTH 1 Hopmam PEP

VYK-1.3. Mcnonb3yeTr METOIUKH
CHCTEMHOT'0 TIOAXO0/Ia TIPH
pEIICHIH TOCTABICHHBIX 33124

3HaTh (33): 3HaCT METOIMKH CHCTEMHOTO MTOIX0 1A MIPH
PEIICHNH MTOCTABICHHBIX 33/1a4

Ymets (Y3): uMeeT BRICOKHI YPOBEHb KOMITHIOTEPHOM
IPaMOTHOCTH

Bnanmets (B3): BnameeT OCHOBHBIME MOCTYJIaTaMU
CHCTEMHOT0 ITOAX0/a U MOXET IPUMEHSTh UX IPHU PEIICHUH
npodeccHoHaNbHBIX 3a]1a4

YK-2. Cnocoben
OTIPEETISTH KPyT
3a7a4 B paMKax
MIOCTABJICHHOH LieNn
1 BBIOMpATh
ONTHUMAJIEHBIE
CIoco0BI UX
peIeHus, UCXO U3
JIEUCTBYIOMINX
MPaBOBBIX HOPM,
HMEIOIIUXCS
pecypcoB U
OTrpaHUYEHUN

YK-2.1. IlpoBoaut ananus
IIOCTABJICHHOM LIE€IU U
(bOpMyIHpYET COBOKYITHOCTh
B3aHMOCBSI3aHHBIX 33124,
KOTOpPBIE HEOOXOAUMO PEIIUTh
JUTSL €€ JOCTIDKEHIS.

3Hath (34): 3HaeT OCHOBHBIE BO3MOYKHOCTH KOMITBIOTEPHOTO
3pEeHUs U CIIOCOOBI UX UCTIOJIb30BAHUS B PA3JINYHBIX
NPUKJIJHBIX TPOEKTaX

YwMmets (Y4): ymeeT BOCIIPOU3BOIUTH OCHOBHBIE
ANTOPUTMHUYECKUE OTIEPALIH C H300paXeHUSIMU U
BUJICOTIOTOKOM C MCIIOJIb30BAHUEM METOJIOB KOMITBIOTEPHOTO
3peHHs

Bnanmets (B4): BnameeT HaBBIKaMH TOJTYYEeHHUS HHOOPMAITHH
Ha OCHOBE aHalu3a H300paKeHUH 1 BUJCOMOTOKA U e
HHTEPIPETALIH

YK-2.2. BeiGupaeT ontuManbHbIi
crmoco0 pernieHus 3a1a4, UCXO s
13 UMEIOIUXCS PECYPCOB U
OrpaHUYCHUN

3naTth (35): 3HaeT TeopeTHYecKne OCHOBBI KOMITBIOTEPHOTO
3peHus

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

Bnanets (B5): Bnaneer cnocobamu penieHns NpaKTHIECKUX 1
MIPUKIIAHBIX 337149 PO ECCHOHAIBHOM AesITeTbHOCTH C
HCTIOJIb30BaHHUEM KOMIBIOTEPHOTO 3PEHUS

VYK-2.3. Ananuzupyer
JIeHCTBYIOIIEE 3aKOHOIATEIILCTBO
U TIPaBOBbIE HOPMBHI,
peryiupyromnye 00y1acTh
npodeccruoHaTLHOM
JIeSTeIbHOCTH

3uaTh (36): 3HAET OCHOBHbBIE MPABOBBIC OTPAHUYCHUS U
HOPMAaTHBHBIE JIOKYMEHTBI, CBSI3aHHBIE C IPIMEHEHHUEM
TEXHOJIOTHH KOMIIBIOTEPHOTO 3pEHHS

Ymets (V6): ymeeT aHaJIM3UpOBATh BO3MOXKHOCTH
JajbHEHIIEero TPyI0yCTPOHCTBA B paMKax
podeCcCHOHANBLHON HANPaBICHHOCTH C HCIIOJIb30BAHUEM
3HaHMH B Chepe KOMITBIOTEPHOTO 3PECHUSI

Buanets (B6): BnameeT HaBbIKAMH TIOMCKA, YTCHUS H
HMHTEPIIPETALNH 3aKOHOJATEILCTBA U IPABOBBIX HOPM,
PETYIHUPYIOMUX 00JIaCTh IPO(ECCUOHATHLHON JCSTEILHOCTH

4. O0beM TUCHUNINHBI




OO0t 00beEM IUCHUILINHEL COCTABIAET 3 3aUueTHBIX equHuIb], 108 yacos.

Tabnuma 4.1.
AyIUTOpHBIE 3aHATHSI/KOHTaKTHAs paboTa,
®opmMma
dopma Kypc/ qac. CamocrosTenpHas .
TIPOMEXYTOUHOH
o0y4eHust ceMecTp [paxtraeckue | JlaboparopHbie paboTa, Jac.
Jlexuu aTTecTalluu
3aHITHUS 3aHSITHUS
OuHast 2/4 16 32 60 3a4er
3a04HasI 3/6 6 10 92 3ader

5. CTpyKkTypa H coep:KaHue TUCHUIITHHbI

5.1. CtpykTypa JUCHUTIIIUHBI.

ouyHasi popma o0yuenusi (ODO)

Tabmuna 5.1.1

C AyIUTOpHBIE 3aHATHS,
Ne TPYKTypa MCIHILITHHET Tac. CPC, Bcero, OreHoYHbIE
n/m Howmep 4ac. yac. Kox MJIK cpencrea
HanmenoBanue paznena JL Ip. JIab.
pazacia
1 1 OcHoBsl s3bIKa Python 3 - 6 6 15 YK-2.2 et
OIpoc
TeopeTnueckre OCHOBBI VeTHbii
2. 2. TEXHOJIOTHH 3 - - 4 7 VK-1.1 Otpoc
KOMIIBIOTEPHOTO 3pEHUS
ITucemenna
st pabora
3. 3 VYcraHoBka He06x0nHmev 1 ) ) ) . VK-1.1, 1.2, (Hl; 1K),
MIporpamMM M 3aBUCUMOCTEH 2.2 yCTHBI
onpoc
VK-1.1, 1.2, | TIucemenna
1.3, 2.2. s pabora
4 4 OCHOBBI pabOTHI C 1 ] 6 ) 9 (Hf; 1K),
HU300paKEHUSIMU A
onpoc
VK-1.1, 1.2, | Ilucemenna
Pucosanune puryp u 1.3,2.2. 1 pabora
5. 5 rneyaTh TEKCTa C 1 - 2 2 5 (na IIK),
ucnonszoBanuem OpenCV YCTHBIi
OnpocC
VK-1.1, 1.2, | TIucemenna
1.3,22. st paboTa
6. 6 O06paboTka u3o0pakeHu i 1 - 2 2 5 (na TIK),
YCTHBIN
onpoc
VK-1.1, 1.2, | ITucbmeHHa
1.3,2.2. s paborta
7 7 PunbTpanms 1 - 2 2 5 (Hlé)l 1K),
HN300paKeHUI JCTHBI
onpoc
VK-1.1, 1.2, | ITucbmeHHa
1.3,2.2. s paborta
8. 8 Omnpenenenre 00bEKTOB Ha 1 ] A ) . (HI; 1K),
U300pakeHNH —
OTpoC
VK-1.1, 1.2, | TIucemenHa
1.3,22. s paboTa
9. 9 AHanu3 BuIeo 1 - 2 2 5 (ma TIK),
YCTHBII
onpoc




[Tpunoxenus c

VY cTHBII

10. 10. HCIIOJIb30BAHUEM 1 - - 2 3 VK-2.1, 2.3, OHpoc
KOMITBIOTEPHOTO 3PCHUS
Pa3paboTka npukiagHOro YK-2.1,23, Keiic-
11. 11. MPOEKTA C 1 - 6 12 19 sajlaqa
ucnoinbszoBanuem OpenCV (mpocx)
HepCHCKTI/IBBI YK-2.1, 2.3, YcrHblid
onpoc
12, 1 HUCTIOIB30BAHUS 1 ) ) ) 3
MAIITUHHOTO 3PEHHUS B
TEXHUYECKUX MTPOEKTAX
YK 1.1- Bomnpocs! k
13 | 3auer - - - 20 20 1.3, YK 2.1 3a4eTy
—2.3.
Hroro: | 16 - 32 60 108
3a04Has popma o0ydenus (3PO)
Ta0muua 5.1.2
CTOVKTYDA G IAILHHEL AyIUTOpHBIE 3aHATHS,
Ne ThyKIypa et qac. CPC, Bcero, Kox HJTK OneHOYHBIE
n/n Howmep qac. qac. A cpezacTBa
HanmenoBanue paznena JL Ip. JIab.
pazacia
1. | OcHoBwl s3b1Ka Python 0,5 - 1 13,5 15 YK-2.2 SE)CHT;I;H
TeopeTrnueckre OCHOBBI YerHblit
2. 2. TEXHOJIOTHH 0,5 - - 6,5 7 VK-1.1 onpoc
KOMITBIOTEPHOTO 3PECHUS
ITucemenna
) st pabora
3 3 YcraHnoBka Heo6xoz[I/IMbDi 05 i 1 5.5 7 YK 1212 1.2, (na TTK),
MPOTPaMM U 3aBUCUMOCTEMN : S
onpoc
VK-1.1, 1.2, | Ilucemenna
1.3, 2.2. st pabora
" " OCHOBBI paOOTHI € 05 ] L 75 9 (12 TIK),
M300paKEeHUSIMH -
OnpocC
VK-1.1, 1.2, | Ilucpmenna
PucoBanue puryp u 1.3,2.2. s pabora
5. 5. nevaTh TEKCTa C 0,5 - 1 3,5 5 (ua I1K),
ucnonb3oBanreM OpenCV YCTHBIi
onpoc
VK-1.1, 1.2, | Ilucemenna
1.3,2.2. st pabora
6. 6. O6paboTka n300paxeHui 0,5 - 1 35 5 (1a TIK),
YCTHBIH
onpoc
VK-1.1, 1.2, | ITucbmeHHa
1.3,2.2. st pabora
7. 7. S 05 ; 1 3,5 5 (na TIK),
M300paKeHHIA yCTHBIT
OTpoC
VK-1.1, 1.2, | IlucbMenna
1.3,22. s paboTa
8. 8. Ornpenenenne 0ObEKTOB Ha 05 ) L 35 5 (12 TIK),
M300paKeHUH —
onpoc
VK-1.1, 1.2, | TTucemenHa
1.3, 2.2. st pabora
9. 9. Amnanus Buaeo 05 - 1 3,5 5 (na TIK),
YCTHBIN




onpoc
[Tpunoxenus ¢ Yerabrii
10. UCIIOJIb30BAHUEM 05 - - 25 3 VK-2.1, 2.3, onpoc
KOMIIBIOTEPHOTO 3pEHUS
Pa3pabotka npuknanHoro YK-2.1,23, Keiic-
11. IPOEKTa C 0,5 - 2 16,5 19 3ajaqa
ucnoinbszoBanuem OpenCV (mpoex)
HepCHGKTI/IBBI VK-2.1, 2.3, YcTHBIN
onpoc
1 HCIIOJIb30BaHUS 05 ) ) 25 3
MAIIMHHOTO 3pEHUS B
TEXHUYECKUX ITPOEKTaxX
YK 1.1- Bomnpocs! k
13 | Bauer - - - 20 20 1.3.,, VK 2.1 3aueTy
- 2.3.
Uroro: | 6 - 10 92 108
04HO-3a04Hasi popMma ob6yueHus (O3DO)
He npenycmorpeno
5.2. ConeprxaHue TUCHUTIIIUHBI.
5.2.1. ConeprkaHue pa3ieoB JUCIUIUTHHBI (IUIAKTHYCCKUE STUHUIIBI).
Paznen 1. «OcHoBsI s13bika Pythony. Vceranoska Python, pip, IDE. CuHrakcuc  s3bIka.  THIBI

NaHHBIX. bubmmorekn, moxymu. L{ukiel, mormueckue omnepanuu. [lpocras mporpamma Ha python «Beer
Song». 3amyck porpamm python u3 komanHo# ctpoku u u3 IDE

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

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

Paznen 4. «OcHOBBI paOoThl ¢ M300pakeHUsIMU». 3arpy3ka U moka3 uzoOpaxeHus. loctym k
KOHKPETHBIM THUKceIsIM. Pa3pe3anue MaccuBa uzoOpaxeHus. V3meHeHue pasmepa H300paKeHHs.
Bpamenue nzobpaxenus

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

Pasnen 6. «O6paboTka u3obpaxenuit». [Ipumenenune onepanuii o U3MEHEHHIO N300paKEHHUH.

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

Paznen 8. «Ompenenenue oOBbEKTOB Ha u300pakeHun». KoHBepTHpoBaHue B cepblil dopmar.
Ompenenenue kpaeB Ha nzoOpaxenuu. Thresholding. JlerekrupoBanue xoHTypoB. Erode and dilate.
Masking and bitwise

Paznen 9. «AHamu3 Bujeo». AKTUBAIHS Kamepbl ¢ moMontpio OpenCV. 3axBaT BHICO ¢ ITOMOIIBIO
kamepbl. O6paboTKa BUIEOMOTOKA.

Paznen 10. «[IpuoxxeHus: ¢ MCNOJIB30BaHUEM KOMITBIOTEPHOTO 3PEHUS». AHAIN3 CYHIECTBYOLIMX
MPOEKTOB U 3a]a4 B MPO(PECCHOHATBHOM cdepe ¢ UCTIONb30BaHUEM KOMIBIOTEPHOTO 3PEHHSI.

Paznen 11. «Pa3paboTka mpukiIagHOro mpoekTa ¢ ucnosb3oBanuem OpenCVy. Omnpenenenue
npobsIeMHOM cepbl B paMKkax mpodeccronansaoi oonactu. [Tpumenenne knaccudukaropa Haar Cascade
IUIsL  ONpENENICHHOrO THUMa OObeKTOB. JleTekThpoBaHue, pacro3HaBaHHe o00bekToB. (O0OpaboTka
pe3yibTaToB AeTekTHpoBaHus. Ilepenayda u ucnons3oBaHue HHPOPMAIHN.




Paznen 12. «llepcneKkTUBBI HCMOJB30BAHUS MAIIMHHOTO 3PEHUS B TEXHUYECKHX ITPOCKTAX).
Hcnonn3oBanue kinaccudukaropos. Vcrnons3zoBanue Helipocereil. KoMmnbioTepHOe 3peHne B MOOMIIBHBIX

IMPUITOKCHUAX.

5.2.2. ConeprkaHue JUCHUTUIMHBI IO BUJAM YUEOHBIX 3aHSATHIA.

JleKIImoHHbIE 3aHATHSA

Tabmuma 5.2.1

) Howmep O6meMm, gac.
/i pasaena 0DO 300 0O3D0 Tema nexuun
JIMCUUTITHHBI
1. 1. 3 0,5 - OcHoBHI si3b1Ka Python
2. 2 3 0,5 - TeopeTudeckue OCHOBBI TEXHOJOTHH KOMIBIOTEPHOTO 3pEHHs
3. 3 1 0,5 - YcraHoBKa HEOOXOAUMBIX IPOrPaMM U 3aBUCHMOCTEH
4. 4 1 0,5 - OCHOBBI pabOTHI ¢ H300paKEHUSIMH
5. 5 1 0,5 - PucoBanue ¢uryp u neuath Tekcra ¢ ucrnoiab3oanuem OpenCV
6. 6 1 0,5 - O06paboTKa U300parKeHUI
7. 7 1 0,5 - OubTpanys n300paskeHIH
8. 8 1 0,5 - OmnpezencHre 00bEKTOB Ha U300PAKCHUN
9. 9 1 0,5 - Awnanus BUzIeo
10. 10 1 0,5 - ITpunoxeHus ¢ NCIOIb30BAHUEM KOMIBIOTEPHOTO 3PEHUS
11 11 1 0,5 - Pa3paboTka npukiIagHOro MpoeKTa ¢ ucnoib3zopanuem OpenCV
12 12 1 05 - [TepcrieKTHBBI UCTIOJIB30BaHKS MAITMHHOTO 3PEHHUS B TEXHUYECKUX
MPOEKTax
Uroro: 16 6 -

[IpakTryeckue 3aHATHS YISOHBIM IJITAHOM HE IPEIYCMOTPEHBI.

JlaGopaTopHbie paboThI

Tab6muua 5.2.3

Ne Howmep paznena

O0beMm, yac.

/1 JIMCIUTLIAHEI

8]0]0)

300

0390

HanmenoBanue 1abopaTopHoi paboThI

VYcranoska Python u moaroroBka k 3amycky mporpamm. OCHOBBI
si3pika Python: mepBast mporpamma. [Ipocrast nporpamma Ha

python.

n

YcraHOBKA HEOOXOUMBIX POTPaMM M 3aBUCHMOCTEH JIIsl paboThI
OUOIHOTEKOM KOMITBIOTEPHOTO 3peHHs Ha si3pike Python

OCHOBBI PaOOTHI C H300pAKEHUSIMH

PucoBanue duryp u neyars TekcTa ¢ ucroibzoBanuem OpenCV

O6pabdoTka n306pakeHmH

dunbTpanms n300paxkeHnit

Omnpenenenne 00bEKTOB Ha N300paKEHUN

O N[O~ W

AmHanus BHIEO

© ® N> O w

11

O[NNI DNIN O

A L R

PaspaboTka MpuKIagHOTO MPOCKTA ¢ Kcmob30oBanneM OpenCV

Hroro:

CamocrosiTesibHast padoTa CTyIeHTa

Ta0numa 5.2.4

No Howmep paznena O06bewm, gac. Tema Bux CPC
/11 JTACITUTIIAHBI 0DO 300 | 0300
1. 1. 6 13,5 - OcHoBsI s1361Ka Python Vsyuenne Teopetiieckoro
MaTepuaa mo pasieiy
TeopeTnveckue OCHOBBI IMoxroToBka gokiana
2 2 4 6.5 i TEXHOJIOTHH KOMIBIOTEPHOTO -




3peHns
ITonroroBka otueTa K
YcraHoBKa HEOOXOAMMBIX nabopatopHo# padore,
3 3 2 55 IIpOrpamMM U 3aBUCUMOCTEH U3y4eHHE TEOPETUIECKOrO
Marepuaa Io pasieiy
[ToaroroBka oTuera K
OCHOBEI paboTHI ¢ JTabopaTopHoi padore,
4 4 2 7S Hn300paskeHUSIMU U3Yy4YEHHUE TEOPETUYECKOIO
MaTtepuaa 1o pasjemny
ITonroroBka otueTa K
PucoBanmne puryp u meyaTp TeKcTa nabopaTopHoii padore,
> > 2 35 ¢ ucnonp3oannem OpenCV H3yYeHHUE TEOPETHICCKOTO
Marepuaa o pasieiny
[ToaroroBka oTuera K
6. 6. 2 35 O6pabdoTka n300parkeHIH Aabopatopuoii padore,
U3y4YEHHE TEOPETUIECKOTO
Marepuaa 1o pasjaeiny
IToaroroBka oTyera x
7. 7. 2 3,5 dunbTpanys n300paxeHuit Aaboparopuoii paore,
N3y4YeHHE TEOPETHIECKOTO
Martepuana o pasieny
IloaroroBska oTuera K
OmnpenerneHre 00bEKTOB Ha nabopaTopHoii padoTe,
8. 8. 2 35 n300pakeHnH U3y4YEHHE TEOPETUIECKOTO
Marepuaa 1o pasjaeiny
IToaroroBka oTyera x
9. 9. 5 35 AHUIH3 BIICO nabopaTopHoii padore,
H3y4YeHUE TEOPETHIECKOTO
Marepuala 1o pasjeiny
[TpunosxeHus: ¢ UCIOIb30BaHUEM IMoaroroska jokiazna
10. 10. 2 2,5
KOMITBIOTEPHOT'O 3pEHHsI
Pa3paboTka NpUKIaJHOIO IPOEKTa [oaroroBka oTyera 1o
11. 11. 12 16,5
¢ ucnoap3oanuem OpenCV MIPOEKTY
[lepcriekTHBBI HCIIOJIB30BAHUS H3y4YeHHE TEOPETHIECKOTO
12. 12. 2 2,5 MAaIIUHHOI'O 3pEHUS B TEXHUYECKUX MaTepuaia Io pasaeiy
MIPOEKTax
13. 13. 20 20 3auer IToxroToBka k 3a4eTy
HUroro: 60 92

5.2.3. IlpenogaBanue JUCHMIUIMHBI BEAETCA C NPUMEHEHUEM  CIEAYIOLIMX  BHJIOB
00pa30BaTeIbHbIX TEXHOJIOTUI:
— Buzyanuzanus yueGHOro MaTepuaia HOCpeICTBOM MHTEPAKTUBHBIX MPE3EHTAIUI B AUaIOrOBOM
pexxume (JIEKIIMOHHBIE 3aHATHS);
— Kelic-metoz: pa3dbop HEKOTOPBIX TEMATHK Kypca Ha MpUMEpE peajbHbIX AOCTHKMMBIX 33134 U
MPAKTUYECKUX CUTYyalui (JJabopaTopHbIe 3aHATHS);
— Pabota B ManbIx rpynmnax (J1a0opaTopHbIE 3aHATHS);

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

— Merto poeKToB (J1abopaTOpHBIE 3aHITHSA).

6. TemaTuka KypcoBBIX padoT/IPOEKTOB

KypcoBbie paboTh/POEKTH! Y4eOHBIM IJIAHOM HE MPETYyCMOTPEHBI.



7. KoHTpoabHbIe padoThl
He npenycmotpeno.

8. OueHka pe3yJbTaTOB OCBOCHHS IMCIUIIHHBI

8.1. Kputepuu oneHUBaHUS CTENEHU IMOJHOTHL M KayecTBa OCBOCHHS KOMIIETEHIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu oOyueHus npuseneHsl B [Ipunoxenun 1.
8.2. PeliTuHroBas cucremMa OICHHBAHHUS CTENEHH IMOJIHOTHI U KadecTBa OCBOEHUSI KOMIIETEHLUH

o0ydJaromuxcs OYHON, 3204HOM (POpPMBI 00yUeHus MpeacTaBieHa B Tadbaune 8.1.

Tabmuna 8.1
Ne /it | Bunpl MeponpusiTuil B paMKax TEKYILEro KOHTPOJIS | KommgectBo 6aimioB
1 Tekymas aTTecTanus
1 YerHblit onpoc o Teme "OcHOBBI s13b1Ka Pythony 20
2 [MpesenTanus noknazaa mno reme «TeopeTHyecKre OCHOBBI TEXHOJOTUH 10
KOMIBIOTEPHOTO 3PECHHS»
NTOTI'O 3a nepBy1o TEKyIIYIO aTTECTAIIIO 30
2 Tekyas aTTecTanys
3 3ammura oT4eTa 110 J1abopaTopHOil paboTe Mo TeMe «Y CTaHOBKA HEOOXOAUMBIX 5
NPOrpaMM U 3aBHCUMOCTEN»
4 3amura ot4era o 1abopaTopHoii padote 1o TemMe «OCHOBEI paboTHI ¢ 10
H300paKESHUAMI)
5 3amura otdera o mabopaTopHoii padbore no Teme «PucoBanue puryp u 5
reyarhb TeKcTa ¢ ucronszopanuem OpenCVy
6 3anuTa ot4yera 1o J1abopaTtopHoii padote o Teme «O0padboTKa M300paKEHHUIT» 5
7 3amuTa oT4eTa 1o JadboparopHoii paboTe 1o reme «PUIbTpaLUsL 5
n300pakeHUI»
HTOTI'O 3a BTOPYIO TEKYIYIO aTTECTAIHIO 30
3 Tekymias aTTecTaIus
8 3amura otyera 1o 1rabopaTopHoii padote o Teme «OnpezencHre 00bEKTOB Ha 4
Hn300paKeHUM»
9 3amura oT4yeTa 1o JabopaTropHoi paboTe 1o TeMe «AHaJIN3 BUACO» 2
10 [Mpesenranus goknana no teme «IIpUiIokKeHUst ¢ UCIOIb30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHS»
11 3amuTa NPUKIaIHOTO MPOEKTa MO MPUMEHEHHIO TEXHOJIIOTHH KOMIBIOTEPHOTO 30
3peHus B IPOPECCHOHAIBHOM chepe
12 VYernbiii onpoc 1o TeMe «llepcrnexkTuBbl UCNoNb30BaHMsI MALLIMHHOTO 3PEHUS B 2
TEXHUYCCKHX MPOCKTAX)
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 40
BCEI'O 100

9. YuebOHo-MeToauYecKoe H MHGOPMALMOHHOE 0O0ecTeYeHue TUCIUTIINHBI
9.1. IlepeueHb peKOMEHIyeMOI1 JInTepaTypsbl npeacrasiieH B [Ipunoxennn 2.
9.2. CoBpeMeHHble mpodeccHOHANbHBIE 0a3bl NaHHBIX W WH()OPMALMOHHBIE CIPABOYHBIC
CHUCTEMBI.

— DNeKTpOHHBIN KaTanor/JnekTponHas oudanorexka TUY

— OKBCOH- undpopmannoHHas cucteMa J0CTyla K 3JIEKTPOHHBIM KaTajoram Oubnuorek chepbl
00pa3oBaHMs U HAYKH

— DnekTpoHHO-O0ubamoreunas cucrema IPR BOOKS

— DneKkTpoHHO-0nOoTeyHast cucreMa «KOHCYIBTaHT CTyIeHTa»

— DIIeKTpOHHO-O0MOIMoTeuHas cucteMa «JIaHby

— DneKTpoHHO-O0nbIMoTeuHas cucrema «Book.ruy

— DrexTpoHHas Gubmmorexa FOPAUT




— Hayunas snektponnas 6ubnmoreka ELIBRARY.RU

— HanmonanwsHnas snextponnas 6udiaunoreka (HOB)

— INomroTrexcroBas 0a3za mauHblx TUY

— bubnuorexu HedTsHBIX By30B Poccun

— CnpaBouHo-uHpopmanronHas 6a3a faHHbIX «TexakcnepT»
— DJIEKTPOHHBIE PECYPChl OTKPBITOTO JOCTYIIa

— baza nanneix PocnaTteHt

— OnePetro — bubnnoTeka TEXHUYECKMX CTaTel 1Mo pa3paboTke HEPTSIHBIX U Ta30BBIX
MectopokaeHnit ObmiecTBa nHxeHepoB-HepTsIHUKOB SPE

— YHuepcurerckas o6mommoreka ONLINE
— MexnyHapogHble pedepaTuBHbIC 0a3bl HAYYHBIX W3IaHHH

— MexayHapoaHbIH €BPONEHCKUI HHICKC IIMTUPOBAHKS B 00J1IaCTH T'yMaHUTAapHBIX Hayk European
Reference Index for the Humanities (ERIH)

— Ilpe3unentckas 6ubmmorexa um. b.H. Enpunna

— CBOiHBIA KaTaJOr MEpUOAMYECKUX u3JaHui W wu3ganuid opranoB HTU, mnomyuyaembix
oubnuorexkamu r. TroMmeHn

9.3. JluneHsnoHHOE W CBOOOJHO pacCHpOCTpaHAEMOE IMPOTpaMMHOE OOECIeYeHHe, B T.4.

OTCUYCCTBCHHOI'O IMPOU3BOACTBA:

1. Microsoft Windows x64 (1e nuxe 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ momosHUTENBbHOW YCTAaHOBKOW OMOIMOTEK/3aBUCHMMOCTEi (nUMpy, time, argparse,
imutils, face_recognition, dlib, OpenCV (cv2), socket)

5. Pip

6. Eclipse

7. Intellij Idea

8. Sublime text/Notepad+++

9. Arduino IDE

10. MarepuajibHO-TeXHHYeCKOe ofecnedeHne TUCIUTTHHBI

[Tomemienuss ans OpOBEAEHHS BCEX BUIOB pabOThl, MPEIYCMOTPEHHBIX Y4YEOHBIM IIAHOM,

YKOMIIJICKTOBAHBI HeO6X0,I[I/IMBIM O60py,[[OBaHI/IeM " TCXHUYCCKHUMHU CPpCIACTBAMU O6y‘I€HHfI.

Tabmuma 10.1

Ilepeuenn
o0opynoBaHU, [TepedyeHp TEXHUUECKUX CPEACTB OOYUCHHS, HEOOXOIUMBIX IS
Ne /| HeoOxoaMMOTO IS OCBOCHHMS JTUCLUTUTMHBI
OCBOEHUS (IeMoHCTparMoOHHOE 000PYI0OBaHHE)
JMCHUTUIMHBI

JlaGopaTtopusi, 060pymoBaHHAs TEPCOHAIBHBIMA KOMITBIOTEPAMH C
XapakTepucTukamMu He MeHee CoOrei3, ocHamieHHble (pu3HUECKOU
1 - BuzeokaprToit, WWeb-kamepoit, MoaKII0YeHHEM K HHTEPHETY C ITpaBaMu
aIMUHHCTPATOpPa, HMEIOIIUMUA BO3MOXHOCTh  ycTaHoBku [10;
MIPOEKTOP, 3BYKOBOCIIPOU3BOISATIIEE 000PYIOBaHUE

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Metoauyeckue yka3aHus MO MOJATOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.




Ha naGopaTopHbIX 3aHATHAX OOy4aromMecs W3y4aloT TEXHOJOTMH M METOJbl KOMIIBIOTEPHOTO
3peHUs] ¥ BMECTE C MpENojaBaTeNieM BBIMOJHSIIOT 3aliCh MPOrPAMMHOTO KOJA, €ro ampodanuio M
3agaHue 1o ero m3MeHeHwro. /{ng 3¢ dexTuBHON paboThl oOydarourecs NODKHBI MMETh Mpu cebe
HOYTOYKHM C 3apaHee YCTaHOBJICHHBIM KOMIUIEKTOM HPOTPaMMHOTO OOecred4eHHst M HEOOXOJUMBIMU
3aBUCUMOCTSIMH. B mporiecce moAroToBKY K MPAaKTUYECKUM 3aHATHAM 00ydaromuecss MOTyT prlerarsb
K KOHCYJIbTAIIMX TPETI0/1aBaTels.

11.2. Metoaudeckue yKa3aHus 110 OPTaHU3aIllid CaMOCTOSITEIbBHONW PabOTHI.

CamocrosarenbHas paboTa 0OydYaIOUIMXCS 3aKIIOYACTCSd B M3YYCHHM DsJla TE€M, BBIIOJIHEHUHU
TUIOBBIX 3JIEMEHTOB IIPOrPaMMHOIO KOJa, IOATOTOBKE K IIPE3CHTALMM JOKJIAJO0B 10 PALY
TeopeTHyecknx TeM. Ha 3aHsATHM mpernogaBarelb JaeT PeKOMEHAAUU, HeOOXOJUMbIe ISl OCBOCHUS
Mmarepuaia.



[Tpunoxenue 1

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

JucnumirHa/Monyinb  KommbloTepHOE 3peHHe B PEIICHUH HH)XECHEPHBIX 33724
Kopx, nanpasnenne noarorosku 20.03.01 TexuocdepHast 6e30macHOCT
HanpasnerHocts (mpoduiis) Be30macHOCTh TEXHOIOTHYECKUX MPOLIECCOB U MPOU3BOICTB

Kon u HaumeHoBaHue

KOZ[ 1 HAMMCHOBAHUC
HWHJIUKATOPOB NJOCTUKCHUS

Pezynbratsl 00y4eHus Mo

Kpurepun oneHnBaHus pe3yabTaToB 00YICHUS

KOMIICTECHIIHN . JIMCLIUIUTHHE
KOMIICTCHIMIT
1-2 3 4 5
3nath (31): 3HACT OCHOBHBIE HE 3HAaCT OCHOBHBIC 3HAET M0 OJHOMY 3HAeT HEKOTOPHIE 3HAeT OCHOBHBIC
nH(OpPMaIMOHHbIE pecypChl, | WH(OpPMaIMOHHbBIE HPUMEpPy OCHOBHBIX nH(OopMaIOHHbIE nH(OpMaIOHHbIE

YK-1. Ciocoben
OCYILIECTBIIATh TOKCK,
KPUTUYECKUH aHaIu3
U CUHTE3
nHdopmarmy,
MIPUMEHATh
CHUCTEMHBIH MOAX0]
JUTSL pEeTIIeHHS
MOCTaBJICHHBIX 3324

YK-1.1. OcymecrBnser
BEIOOD aKTyalbHBIX
POCCHIICKUX M 3apYOEKHBIX
HCTOYHHKOB, a TaK XKe
MOUCK, cOOp U 00paboTKy
nHpopmarmm, HeoOX0 MOt
JUTSL pelIeH s TIOCTaBICHHOM
3a/1a4H.

HpOTPaMMHBIE TPOTYKTHI,
MOCBSIICHHBIE TEMaTHKE
KOMIBIOTEPHOTO 3PEHUs, a
TaKKe OCHOBHBIX YYEHBIX,
MyOIUKYIOMIHUXCS B 3TOU

coepe

pecypcsl, porpaMMHEIe
HPOJYKTBI, TOCBSIIICHHEIC
TeMaTHKe
KOMITBIOTEPHOTO 3pEHHS,
a TaKXKE OCHOBHBIX
YYCHBIX,
MyOIUKYIOMMXCS B 3TOU

chepe;

MHPOPMAIIMOHHBIX
peCypcoB, MPOrpaMMHBIX
MPOIYKTOB,
MOCBSIIEHHBIX TEMATHKE
KOMITBIOTEPHOTO 3pEHHS,
¥ OJHOTO U3 Hanboee
H3BECTHBIX YUCHBIX,
MyOIUKYIONIUXCS B 3TOU

chepe;

pecypcsl, IporpaMMHEIe
MIPOJYKTBI, ITIOCBSIICHHBIE
TeMaTHKe
KOMITBIOTEPHOTO 3pEHHS,
a TaKXKe HEKOTOPBIX
YYCHBIX,
MyOIMKYIOMIHUXCS B 3TOU

chepe;

pecypcsl, IporpaMMHEIe
MIPOJYKTBI, ITIOCBSIICHHBIE
TeMaTHKe
KOMITBIOTEPHOTO 3pEHHS,
a TaKXKe OCHOBHBIX
YYCHBIX,
MyOIMKYIOMIHUXCS B 3TOU

chepe;

VYwmers (V1): ymeer
o0pabaThIBaTh HailIeHHYIO
HHPOPMAIHIIO U
HO/IrOTaBIMBATh €€ B
YIOOHBIH IS aNbHEHIIero
WCTIONIE30BaHus (popMar

He ymeeT o0pabaThIBaTh
HaWICHHYIO
HHPOPMAIHIIO U
MOATOTABIINBATH €€ B
YAOOHBIH Ist
JlabHENIIero
HCTOJIb30BaHus popmare;

yMeeT MPUMEHSTh
OTpaHUYCHHBINH HAOOP
CPEACTB LT IOMCKA
“HpOPMAIIH 1
IIOATOTOBKH €€ B
YAOOHBIH ISt
albHEHIIero
WCIOJIb30BaHUsS opMar;

yMEeT HCI0JIb30BaTh
HA0Op TEOPETUUECKUX
3HAHUH 7S pelIeHus
HIAPOKOTO TIEPEUHS
THUIIOBBIX 33/1a4 I10
00paboTKe HHPOPMAIHH
U MOJITOTOBKE €€ B
yIMOOHBIH 17151
NalbHEHIIero
WCIIOJIb30BaHMs (opMar;

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

Brnanerts (B1): Brageer
TEeXHUYECKUM aHTJIUACKIM
SI3BIKOM JIJISI TIOUCKA 1
YTEHUS aHTJIOA3BIYHON
nuTepartypsl B chepe
MHGOPMAIMOHHBIX
TEXHOJIOT Ui

HE BIAEET TEXHUUIECKUM
AHTIMACKUM SI3BIKOM IS
[TOMCKA U YTEHUS
AHTJIOSI3BIYHON
nuTepartypsl B chepe
MHGOPMAIMOHHBIX
TEXHOJIOT M

BJIaJieeT HaBBIKAMHU
HCIIOJIb30BaHUS
TEXHUYECKOTO
AHTJIMHACKOTO S3BIKa CO
CJIOBapeM IS IOMCKA |
YTEHHSI AHTJIOS3BIYHOM
nuTeparypsl B chepe
UH()OPMAIIMOHHBIX
TEXHOJIOTHH

BJIA/ICET TEXHHUUYECKUM
AHTJIUHCKUM SI3BIKOM JIJIS
MOMCKA ¥ IOHUMaHUSI
AHTJIOS3BIYHOMN
nuTepatypsl B chepe
MH(GOPMAIIMOHHBIX
TEXHOJIOT M

BJIQJICET TEXHUYECKUM
QHTJIMIICKUM SI3BIKOM, B
TOM YHUCJIE B Pa3TOBOPHON
(dopme st IOKCKA 1
YTEHHUS! aHITIOS3BIYHON
nUTepaTypsl B chepe
MH(GOPMAIIMOHHBIX
TEXHOJIOT U




VYK-1.2. CucremaTusupyer u
KPUTHYECKH aHAIU3UPYET
MHPOPMAIHIO, TIOTyYSHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBaHUAMHU M YCIOBUSIMH
3a1aun

3Hartsb (32): 3HaeT
BO3MOXKHOCTH
PacrpoCTpaHEHHBIX
OHOIMOTEK 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 MECTOHAXOXKICHUE
1 Ha3HAYEHUE
OMOIMOTEKH
KOMIIBIOTEPHOTO 3PEHHUS
OpenCV;

3HaeT OCHOBHBIC
ITOJIOKEHUS
JOKyMEHTALUH 1
MPUMEPBI KCIIOIB30BAHMUS
OCHOBHBIX (DyHKITHI
OuOIMOTEKH
KOMITBIOTEPHOTO 3pEHHS
OpenCV,

3HACT OOJIBIIIMHCTBO
BO3MOKHOCTEH
HECKOJbKHX OMOIHOTEK
KOMITBIOTEPHOTO 3pEHHS,
B ToM uncie OpenCV, n
Croco00B MX IPUMEHEHHUS
Ha MPaKTHKE;

Ymers (Y2): ymeer
NPUMEHSTH CPEICTBA
YCTaHOBKHU MPOTPaAMMHOTO
oGecrieuenus Python,
ucnons3oBats |IDE mms
CO3/IaHHs, PeIaKTHPOBAHUS U
3amycKa Koja, IPOU3BOUTh
HACTPOMKY onepanuoHHON
CHCTEMBI JUISl 3aITyCcKa
MPOCKTOB B cepe
KOMIIBIOTEPHOTO 3PEHHUS

HE yMeeT IIPOU3BOJUTh
HAacTpOUKy
ONEepaIIOHHON CUCTEMBI
JUIs 3aIlycKa IIPOEKTOB B
cepe KOMIBIOTEPHOTO
3pEHuUS;

YMEET 10 KOHKPETHOH
MUCHMEHHOU MHCTPYKIUH
Ha PYCCKOM SI3bIKE
MPUMEHSTH CPEIICTBA
YCTaHOBKHU
POrPaMMHOTO
obecnieuenus Python,
ucrnonb3oBath |IDE mms
CO3JaHuUs,
pelaKTHPOBaHHS U
3aryckKa KoJa;

YMeET IPUMEHSTh
Cpe/CTBa YCTaHOBKU
MIPOTPaMMHOTO
obecnieuenus Python,
ucnoib3oBath IDE mis
CO3IaHus,
pEeIaKTHPOBAHUS U
3amycka Koja,
MIPOU3BOJIUTH HACTPONKY
ONEepPaMOHHON CUCTEMBI
JUTS 3aIyCKa MPOCKTOB B
chepe KOMIBIOTEPHOTO
3pCHUS,

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;

Brnanerts (B2): Brageer
HaBBIKaMH YTCHUSI KOJIa, B
TOM YHCJIE YyXKOTO0, ero
HHTEPIpETalny, aJanTalui
COTJIACHO IIPABHJIAM YHCTOTHI
Y YUTaeMOCTH 1 HopMaMm PEP

HE BJIaJICeT HaBBIKAMH
YTEHHsI KOJla, B TOM YucCiie
4y’>K0T0, €ro
UHTEpIIpeTaluy,
ajlanTaluy COrIacHo
MpPaBHIIAM YHCTOTHI U
YUTaEMOCTH ¥ HOpMaM
PEP

BIIaZICCT MUHMMAIIbHBIM
HaOOPOM HABBIKOB UTCHUS
KOJ1a, B TOM YHUCJIEe
Yy»XOro, ero
HUHTEPIpeTaluu U
aJanTauu

BJIaJICET OCHOBHBIMH
HaBBIKAMH YTCHUSI KOJIa, B
TOM YHUCJIE YyXKOTO, €ro
HHTEPIpETaLUH,
aJlanTaluy, 3HaKOM ¢
HopMmamu 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

3Hatsb (33): 3HaeT METOAUKU
CHCTEMHOTO MOJX0/1a MPHU
PEIICHNUHU MTOCTAaBJICHHBIX
3a1a4

He 3naet meToauku
CHCTEMHOTO MOJX0/a MPHU
peLUeHI/II/I IIOCTABJICHHBIX
3ajau;

3HAET OCHOBBI METOJAMKH
CHCTEMHOTO TI0IX0/1a TIPH
peLUeHI/lI/I IIOCTABJICHHBIX
3a1ay;

3HAET METOJMUKH
CHCTEMHOTO TI0/1X0/1a [IPH
peHJeHHI/l IIOCTABJICHHBIX
3a1ay4;

3HACT METOAUKHU
CHUCTEMHOTO Ioaxoaa 1npu
PECUICHUU IIHUPOKOTO
NEpEYHA 3a/1a4, B TOM
YHUCJIC HCTUIIOBEBIX;

Ymers (Y3): nmeeT BRICOKHI
YPOBEHb KOMIIBIOTEPHON
IPaMOTHOCTH

UMeeT HU3KHUH YPOBEHb
KOMITbIOTEPHOM
I'PaMOTHOCTH;

MMeeT MHHUMAJIbHBIN
Habop yMeHuit
TOJIb30BaHUS
IIEPCOHAJILHBIM
KOMIIBIOTEPOM;

HMeeT BBICOKHH YpOBEHb
KOMITBIOTEPHOI
I'PaMOTHOCTH;

MOJKET YCTPaHATh
HEHCIPABHOCTH B
KOMITBIOTEPHBIX CHCTEMaX
¥ COBEPIICHCTBOBATH HX
KoHpurypaiuy;




Bnaners (B3): Bianeer
OCHOBHBIMH MOCTYyJIaTaMU
CHCTEMHOTO T0/IX0/1a U
MOYET IPUMEHSATh UX MPU
peleHun
MpoQecCHOHATBHBIX 3a1a4

HE BJIaJIeeT OCHOBHBIMU
MOCTYJIATAMH CHCTEMHOTO
MO/IX0/Ia U HE MOKET
NPUMEHSTh UX [IPH
penieHun
poQecCHOHATTBLHBIX
3a1a4

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

BJIAJICET OCHOBHBIMH
MOCTYJIATAMH CHCTEMHOTO
MO/IX0/Ia U MOYKET
MPUMEHSITh UX [PH
pelieHun

PO eCcCHOHATTBHBIX
3aj1au

BJIAJICET TOCTYIaTaAMK
CHCTEMHOTO TIOX0/1a U
MOJKET MPUMEHSATh UX MPU
PEIICHHH HEeTHITOBBIX

PO eCcCHOHATTBHBIX
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

BO3MOKHOCTH
KOMIBIOTEPHOTO 3PEHUS U

CIIOCOOBI MX MCITOJIb30BAHUS

B pa3JIMYHBIX IPUKIIATHBIX
IIPOCKTax

HE 3HAET OCHOBHBIE
BO3MOKHOCTH
KOMIBIOTEPHOTO 3PEHUS U
CITOCOOBI MX
HCITOJIB30BaHUs B
Pa3INYHBIX PUKITATHBIX
MPOCKTax;

3HAET OCHOBBI
KOMIIBIOTEPHOTO 3PEHHUS U
€r0 HCIHOIb30BaHUS IS
pelIeHus THIOBBIX 3a/1ad;

3HAET OCHOBHBIE
BO3MOKHOCTH
KOMIIBIOTEPHOTO 3PEHHUS U
CIIOCOOBI X
HCIIOJIB30BaHUs B
Pa3INYHBIX MIPUKIIATHBIX
MPOCKTax;

3HAET BO3MOXKHOCTH
KOMIIBIOTEPHOTO 3PEHHUS 1
CITI0COOBI X
HCIIOJIB30BaHUs B
HETHTOBBIX MPHUKJIIATHBIX
MPOCKTax;

Ywmets (Y4): ymeer
BOCIIPOU3BOANTH OCHOBHBIE

AITOPUTMHUYCCKUEC OII€pallun

C M300paKCHUAMH U
BHUJICOMIOTOKOM C
HCIIOJIb30BAHUEM METOJIOB
KOMIIBFOTEPHOTO 3PEHUS

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

yMeeT BOCTIPOM3BOIUTH
MUHHUMAJTBHBIH HAOOp
AITOPUTMHIECKHX
onepanuii ¢
HN300paKCHUSIMH U
BH/ICOTIOTOKOM C
HCIIOIb30BaHHEM
METOJIOB KOMITBIOTEPHOTO
3peHUS,

yMeeT BOCTIPOU3BOIUTH
OCHOBHBbIE
AITOPUTMHIECKHE
oreparyu ¢
HN300paKCHUSIMH U
BHJICOMIOTOKOM C
HCIIOJIb30BAHUEM
METO/I0B KOMIIBIOTEPHOTO
3peHus;

yMeeT COBEPIICHCTBOBATH
AJITOPUTMBI OTIEpaInii ¢
H300paKCHUSIMH U
BHUJIEOIIOTOKOM C
HCIIOJIb30BAHMEM METOJIOB
KOMIIBIOTEPHOTO 3PEHHUS;

Bnanets (B4): Biageer
HaBBIKaMH TIOJTyYEHHS
WHPOPMAIK Ha OCHOBE
aHaM3a N300pakeHu U
BHJICONIOTOKA U €€
HHTEpHpeTalin

HE BJIaJIeeT HaBBIKaMU
noxy4yeHus HHGOpManH
Ha OCHOBE aHaJM3a
n300paxeHui u
BHJICONIOTOKA U €€
HHTEpHpeTalin

BJIaJieeT MUHUMAaJIBHBIM
HaOOPOM HaBBIKOB
MOTy9IeHUsI HHPOPMAIHH
Ha OCHOBE aHaJIM3a
n300paxeHuit u
BHJICOMOTOKA

BJIaJieeT HaBBIKaMU
noxy4eHust HHOpMaInu
Ha OCHOBE aHaJIM3a
n300paxxeHui n
BHUJICOMIOTOKA U €
MHTEpIpeTalin

BJIaJieeT HaBBIKAaMU
yriIyOJICHHOTO aHaIn3a
“HpOPMAIIH U3
n300paxxeHui n
BHUJICONIOTOKA M MPUHATHS
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
KOMITBIOTEPHOTO 3pCHUS

He 3naer TeopeTnueckux
OCHOB KOMITBIOTEPHOTO
3peHus;

3HAeT MepeyeHb
OCHOBHBIX (DYHKIWH 1
6ubmoTeK
KOMIIBIOTEPHOTO 3peHUS;

3HAET TEOPETHIECKHe
OCHOBBI KOMITBIOTEPHOTO
3pEHUS;

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

Ymerts (V5): Umeer
copMHUpOBaHHBIC HABBIKH
HNPOrpaMMHPOBAHUS Ha
si3p1ke Python

HE UMeeT
copMHPOBAHHBIX
HaBBIKOB
HpPOrpaMMHPOBaHUS Ha
si3p1ke Python;

YMEeT UCHOJIb30BaTh
MHHHUMAaNbHBIIT HA0O0P
HaBBIKOB
OpPOrpaMMHpPOBaHHS Ha
si3p1ke Python;

uMeeT chOpMUPOBaHHBIE
HaBBIKH
IpOrpaMMHpPOBAHUS Ha
si3p1ke 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 BJIaJICeT CII0CO0aMu
pelIeHHs TPaKTHYECKUX U
NPUKIATHBIX 33139
npodeccHoHaNbHOI
JIEATETLHOCTH C
HCIIONIb30BaHUEM
KOMITBIOTEPHOTO 3PEHUS

BJIaJICeT MUHUMAJIbHBIM
HabopoM crioco6oB
pCIICHHS TUIOBBIX 33134
npodecCHOHATBHON
JIeITeITBHOCTH C
HCIIOIb30BaHIEM
KOMIIBIOTEPHOTO 3PEHHUS

BJIAJICET CIIOCO0aMK
pelIeH s TPAKTHYESCKUX U
MPUKIIATHBIX 33139
npodeccHoHaTBHOM
JIEATEIILHOCTH C
HCIIOJIb30BaHUEM
KOMITBIOTEPHOTO 3pEHHS

BJazeeT criocobamu
PpCIICHNS HETUIIOBBIX
3a7a4 npo¢ecCuOHATBFHOM
JEATENBLHOCTH €
HCTIOTIb30BaHHEM
KOMIIBIOTEPHOTO 3pEHHUS

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

3uath (36): 3HAET OCHOBHBIC
NPaBOBBIC OTPAHUYCHUS U
HOPMAaTHBHBIC JOKYMEHTBI,
CBSI3aHHbIE C IIPHMCHEHHEM
TEXHOJIOTMH KOMITBIOTEPHOTO
3pEeHUst

HEC 3HACT OCHOBHBIC
IPaBOBBIC OTPAHUYCHUS U
HOPMATHUBHBIE
JOKYMECHTBI, CBSI3aHHBIC C
MIPUMECHCHUEM
TEXHOJIOTUH
KOMITBIOTEPHOI'O 3pEHUA;

3HAET O CYIIECTBOBAHUH
MPaBOBBIX OTPaHUYIEHUI U
HOPMaTUBHBIX
JIOKYMEHTOB, CBA3aHHBIC C
IIPUMECHECHUEM
TEXHOJIOTUU
KOMIIBIOTEPHOT'O 3pEHHUS,
MOJKET UX IePEUUCINUTB;

3HACT OCHOBHBIC
IMIPaBOBBIC OTPAHUYCHUS U
HOPMAaTHUBHBIE
JOKYMECHTBI, CBSI3aHHBIC C
MPUMECHCHUEM
TEXHOJIOTUH
KOMITBIOTEPHOI'O 3pCHUA;

3HAET IHUPOKUN NIEpEeUYEHb
MPaBOBBIX OTPAaHUYIECHUI U
HOPMaTUBHBIX
JIOKYMEHTOB, CBA3aHHBIX C
IIPUMECHECHHEM
TEXHOJIOTUU
KOMIIBIOTEPHOT'O 3pEHHUS;

Ymers (Y6): ymeer
aHaJIM3UPOBaTh
BO3MO>KHOCTH JaJIbHEUIIETO
TPYINOYCTPOMCTBA B paMKax
npodecCHOHATTBHON
HaNpaBJICHHOCTH C
HCIOJb30BaHUEM 3HAHUH B
cdepe KOMIBIOTEPHOTO
3peHHs

HE YMEET aHAIU3UPOBATh
BO3MOKHOCTHU
JlabHENIIIEro
TPYINOYCTPOUCTBA B
pamKkax
pogecCHOHATTBHON
HaNpaBJICHHOCTH C
HCIOJIb30BAaHUEM 3HAHUI
B chepe KOMITBIOTEPHOTO
3pEHUSs;

yMeeT MOHATh
TpeOOBaHUS K
CHEHATUCTY TIPU
TPYILOYCTPOWCTBE B
pamkax
pogecCHOHATTBHOM
HaNpaBJIeHHOCTH C
HCIOJIb30BaHUEM 3HAHUI
B chepe KOMIBIOTEPHOTO
3peHus;

YMEET aHaIU3UPOBATh
BO3MOXKHOCTHU
JlanbHENIIEeTo
TPYIOYCTpOHCTBa B
pamKkax
npodecCHOHATBHOM
HaIpaBJICHHOCTH C
HCIOJIb30BaHUEM 3HAHUI
B chepe KOMIBIOTEPHOTO
3peHus;

nMeeT chOpPMHUPOBAHHYIO
TPaeKTOPHIO
JlalbHENIIEeTo
TPYILOYCTpOHCTBA B
pamkax
podecCHOHATBHOM
HaIpaBJICHHOCTH C
HCIOJIb30BaHUEM 3HaHUI
B chepe KOMIBIOTEPHOTO
3peHus;

Bnanets (B6): B1ageer
HaBBIKAMH TIOUCKA, YTEHUS U
HHTEpIpETaIn
3aKOHO/IATENBCTBA U
NPAaBOBBIX HOPM,
peryJupyoIHx 001acTh
npodecCHOHATTBHOM
JESTENBHOCTH

HE BJIAJIEET HABBIKAMU
MOKCKA, YTCHHS U
HHTEpIpETaIn
3aKOHO/IATENIHCTBA U
NPAaBOBBIX HOPM,
pEeryJupyoIHX 001acTh
npodecCHOHATTBHOM
JESTENBHOCTH

BJIaJICeT MUHUMAJIbHBIM
HabOpOM HaBBIKOB
MOUCKA, YTCHUS U
HHTEepIpETalNH
3aKOHO/IATEIbCTBA U
[PaBOBBIX HOPM,
PEryIUpYIOIHX 001acTh
MpodeCcCHOHATTBHOM
JIeATEIBHOCTH

BJIaJIEET HaBBIKAMU
MOKCKA, YTCHUS
HHTEPIPETAINN
3aKOHO/[ATENHCTBA 1
[PaBOBBIX HOPM,
peryJupyoIHxX 001acTh
MpodeCcCUOHATTBHOM
JIESATENBHOCTH

BIIQJICET CrIocobamu
KPUTHYECKOTO aHaInu3a U
HCIIOJIb30BAHUS
3aKOHO/IATENHCTBA U
[PaBOBBIX HOPM,
peryJupyIHX 001acTh
MpodeCcCHOHATTBHOM
JIEATENBHOCTH
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