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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» 00eCHeuyuBarOT

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

1. @opMHpOBaHHE YMEHMH [0 YCTaHOBKE M  HACTPOMKE  COOTBETCTBYIOILETO
IIPOrpaMMHOTr0 oOecrieueHus JUIsl JOCTHKEHU Lienel Kypca

2. dopmupoBanue 6a30BBIX YMEHHIA PaOOTHI € S3BIKOM 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 3HAHMSI JUIsl CO3AAaHUS IPOEKTOB I10

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 IJIaHa.

Heo6xoauMpIMU yCITOBUSIMU [Tl OCBOSHMSI TUCLIUILIIMHBI SBJISIOTCS:

3HaHME OCHOB pabOThl C MNEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAHOBKM M 3allyCcKa pa3jIU4HbIX
NPWIOKEHNH, 3HAaHUS O0a30BbIX TMOHATUH WHGOPMATUKH, TPUHIUIOB pabdOThl MporpamMm U
OIEPALMOHHBIX 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 HaBbIKAMM HCIOJIb30BAHUS PECYPCOB CETH MHTEPHET (B TOM YHUCIIE U AHIJIOS3bIYHBIX),
MIOMCKA U aHalin3a UHPOPMALIMK, BlIaJieHue 0a30BbIMU MOHATUSMH aJlTOPUTMOB, JJOTHYECKUX YCIOBHUH,
OCHOBaMH CHHTAKCHCa COBPEMEHHBIX A3BIKOB IIPOrPAMMHUPOBAHMSI.

CopepxaHve IUCLUIUIMHBI SIBJISETCS JIOTHYECKUM IPOJIOJDKEHHEM COACpPNKaHUS IHUCLUUIUIMH
«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(OPMALIMOHHBIMU TEXHOJIOTHSIMH U TPOTPaMMHUPOBAHUEM.



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. Cnocoben
OCYULIECTBJIATD
MIOUCK, KPUTUYECKUI
aHaIU3 U CUHTE3
nHdopmanuy,
MIPUMEHSITh
CHUCTEMHBIN MOJXO0T
JUISL peLeHUS
TOCTaBJICHHBIX
3amaq

VYK-1.1. OcymiecTBisieT BHIOOD
aKTyaJbHBIX POCCHHUCKHUX U
3apyOeKHBIX HCTOYHHUKOB, 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,
myONMUKyIOMUXCs B 3TOH chepe

Ymets (V1): ymeer o6pabaTsiBaTh HAWACHHYIO HHPOPMAIIHIO
1 TIOJITOTABIIMBATh €€ B YAOOHBIH IS aJIbHEHIIETO
HCTONB30BaHus popmat

Bnanets (B1): BmageeT TeXHUYECKHM aHTIIMACKAM SI3BIKOM
JUTS TIONCKA W YTSHUS! aHTJIOS3BIYHON TUTEpaTyphl B chepe
MH(OpPMaAMOHHBIX TEXHOJIOTUI

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

3HaTh (32): 3HaeT BO3MOXKHOCTH PaclpOCTPaHEHHBIX
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 HaBbIKaMy YTEHUS KOZA, B TOM YHCIIE
y>KOT0, €0 HHTEPIIPETAlNH, aIaNTaI[i1 COTJIACHO MTPaBMIaM
YHUCTOTHI M YUTAEMOCTH B HOpMaM PEP

VK-1.3. Ucnone3yeT METOAUKH
CHUCTEMHOT'0 TI0/IX0/1a TIPH
PELICHUH OCTaBJICHHBIX 3a/1a4

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

Ymets (Y3): umeeT BBICOKHH yPOBEHb KOMITBIOTEPHOM
TPaMOTHOCTH

Bnanets (B3): B1ageeT 0CHOBHBIMU MOCTYyJIaTaMHU
CHUCTEMHOTI'0 IMOAX0Ja U MOXKCT IMPUMCHATH UX IPU PCHICHUN
podecCHOHANBHBIX 33/1a4

VK-2. Ciocoben
OTPEIENATh KPYyT
3a/1a4 B paMKax
MOCTaBJICHHOM IEIn
U BBIOMpATh
OITHMAaJIbHBIE
CIIOCOOBI UX
peIIeHHs, UCXOIS U3
JIEHCTBYIOIINX
MIPABOBBIX HOPM,
HMECIOIINXCS
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 €€
UHTEpIpETAIN

YK-2.2. BeiGupaeT ontuManbHbIi
croco0 perieHus 3a1a4, HCX0Is
13 UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN

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

Ymers (V5): UmeeT chopMupoBaHHbIE HABBIKH
nporpaMMHUpOBaHus Ha si3bike Python

Bnanmets (B5): Bnameer ciocobamul pemeHus MPpaKTHIECKAX U
MPUKIIAIHBIX 33124 MPO(PECCHOHATBHOMN JIESITEIbHOCTH C
HCIOJIb30BAHHEM KOMITBIOTEPHOTO 3PSHUSI

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

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

Buanets (B6): BnameeT HaBbIKAMH TIOMCKA, YTCHUS H
HMHTEPIIPETALNH 3aKOHOJATEILCTBA U PABOBBIX HOPM,
PEeryIMpYIOMHX 0071acTh MPOdhecCHOHATLHOM IEATENBHOCTH




4. O0beM TUCHUNINHBI

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

Tabnuua 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAaKTHas padorTa,
®dopma
dopma Kypc/ yac. CamocrosTensHas .
MPOMEKYTOUHON
oOy4eHust CeMecCTp IIpaktnyeckue | JlaboparopHbie paboTa, Jac.
Jlexuu aTTecTaluu
3aHATHS 3aHATHS
OuHast 2/4 16 32 60 3a4er

5. CTpyKkTypa H coep:KaHHe TUCHUIITHHBI

5.1. CtpykTypa JUCHUTIITUHBI.

oyHas ¢opma odyuenus (OPO)

Tabmuna 5.1.1

C Ay,HI/ITOpHLIe 3aHATHA,
No TpYKTypa MCLAILTAHEL yac. CPC, | Bcero, OueHouHbIe
1/ Howmep yac. yac. Kox MJIK Cpencrea
Haunmenosanue pasnena JL IIp. JIab.
pasnena
1 1 OcHoBbl s13b1Ka Python 3 - 6 6 15 VK-2.2 YeTHbiit
onpoc
TeopeTnueckre OCHOBBI VeTHbIR
2. 2. TEXHOJOTUHU 3 - - 4 7 VK-1.1 Ompoc
KOMIBIOTEPHOT'O 3pEHUS
IIucemenna
st paboTa
3 3 Vcranoska He06x0nHmev 1 ) ) ) . VK-1.1, 1.2, (lel ),
MIporpamMM M 3aBUCUMOCTEH 2.2 —
Oonpoc
VK-1.1, 1.2, | TIucemenna
1.3, 2.2. s paboTa
4 4 OCHOBBI pabOTHI ¢ L ) 6 5 9 (HF; TIK),
M300paKeHUSIMU ——
onpoc
VK-1.1, 1.2, | Ilucemenna
Pucosanune puryp u 1.3,2.2. 1 pabora
5. 5 neyaTth TEKCTa C 1 - 2 2 5 (ua TIK),
ucnonszoBanuem OpenCV YCTHBIH
OIIpocC
VK-1.1, 1.2, | Ilucemenna
1.3,22. st paboTa
6. 6 O06paboTka nu3o0pakeHui 1 - 2 2 5 (na 1K),
YCTHBIN
OnpocC
VK-1.1, 1.2, | TIucemenna
1.3,2.2. s pabota
7 7 S 1 ; 2 2 5 (HIE)I 1K),
M300paKeHUI —
onpoc
VK-1.1, 1.2, | IlucemeHHa
1.3, 2.2. s paborta
8. 8 Onpenenenue 06beKTOB Ha | ] 4 ) . (lel 1K),
HU300paKCHUH —
OTpoC
VK-1.1, 1.2, | TIucemenHa
1.3,22. s paboTa
9. 9 Ananus BUAEO 1 - 2 2 5 (na TIK),
YCTHBIN
OTpoC




[Tpunoxenus c VeTHbli
10. HUCMIOJIL30BAHUEM 1 - - 2 3 VK-2.1, 2.3, Ompoc

KOMIIBIOTEPHOTO 3pEHUs

Pa3pabotka npuknanHoro VK-2.1,2.3, Keiic-
11. [POEKTA C 1 - 6 12 19 sanada

ucronb3opannem OpenCV (npoexT)

IlepcnexTuBsl VK-2.1,2.3, | VcrHbii
12 HMCIIOJIb30BaHM S 1 i i ’ 3 ompoc

MAaIIMHHOTO 3PEHHUS B

TEXHUYECKUX MTPOEKTaxX

YK 1.1- Bomnpocs! k
13 | 3auer - - - 20 20 1.3, VK2.1 3a4yery
-2.3.

Uroro: | 16 - 32 60 108

5.2. ConeprxaHue TUCHUTLTUHBI.

5.2.1. Coneprkanue pa3aesioB JUCIHUIUIUHBI (TUJAKTUUECKUE SIUHUILIBI).

Paznen 1. «OcHoBsl s13bika Pythony». Ycranoska Python, pip, IDE.  Cunrakcuc — s3bika.  Tursl
naHHbIX. buOmmoreku, moaynu. Lukiel, goruueckue onepauuu. IIpocras nporpamma Ha python «Beer
Songy. 3amyck nporpamm python u3 komanaHo# ctpoku u u3 IDE

Paznen 2. «Teopernueckre OCHOBBI TEXHOJOIMM KOMIBbIOTEpHOTo 3peHus». Ilukcens. Liger.
Marpuna

Pasznen 3. «YcraHoBka HEOOXOAMMBIX MPOrpaMM U 3aBUcHMOCTey. Linux Mint/Ubuntu. Python3
C JIONOJHUTENILHOM YCTaHOBKOH OuOnmorek/3aBucumocteid (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHOBBI paboThl ¢ M300pakeHUsIMH». 3arpy3ka U moka3 uzoOpaxkeHus. [octym k
KOHKPETHBIM THKceIsiM. Pa3pe3anune MaccuBa mu3oOpaxeHus. V3meHeHue pasmepa H300paXKeHHS.
Bpamenue nzobpaxenus

Paznen 5. «PucoBanue ¢uryp u neyatb Tekcra ¢ ucnonb3oBanueM OpenCVy. Pucosanue duryp
Ha n3o0paxenuu. [leuats Tekcta

Paznen 6. «O6paboTka nzoOpaxeHuit». [lpuMenenue ornepanuii Mo M3MEHEHUIO N300paKEHHIA.

Paznen 7. «@unpTpanms wuzoOpaxkeHuit». Hanokenne wmacok Ha wu3o0OpakeHue. Pa3mbiTne
n3o0paxeHus. li3meHeHne 11BETOBOro KOHTypa n300paxeHuil.

Pasmen 8. «Ompenenenne 0o0ObEKTOB Ha M300pakeHUM». KoHBepTHpOBaHHE B cepblil opmar.
Omnpenenenne kpaeB Ha uzoOpakenuu. Thresholding. JerextupoBanue xontypos. Erode and dilate.
Masking and bitwise

Paznen 9. «AHanu3 Bugeo». AkTuBaius kamepsl ¢ nomoisto OpenCV. 3axBaT BUAEO € MOMOIIBIO
kamepsl. OOpaboTKa BUIEONOTOKA.

Paznen 10. «IIpunoxeHus ¢ UCIOJIb30BAHUEM KOMIIBIOTEPHOTO 3pEHUS». AHAIN3 CYIIECTBYIOLIMX
MPOEKTOB U 3a/]1a4 B NPO(ECCHOHATBHOM cepe ¢ NCTIONb30BaHUEM KOMIIBIOTEPHOT'O 3pEHMS.

Pasnen 11. «Pa3paboTka mpuKIagHOrO mHpoekTa ¢ ucnosb3oBanueM OpenCVy. Omnpenenenue
npobseMHOM cepbl B paMKkax rnpodeccronansaol oonactu. [Tpumenenue knaccudukaropa Haar Cascade
IUIsL  ONpENeNIeHHOro THUMa OObeKTOB. JleTekTupoBaHMe, pacro3HaBaHHe o00bekToB. (OOpaboTka
pe3ynbTaToB AeTeKTHpoBanus. [lepenada n ncmonp30BaHne HHPOPMAIITUHL.

Pazmen 12. «llepcnekTUBBI HCMOJB30BAHUS MAIIMHHOTO 3PEHUS B TEXHUYECKHX ITPOCKTAX).
HcnonszoBanue knaccudukatopoB. Mcnonb3oBanue Helipocereil. KommbloTepHoe 3peHne B MOOMIIBHBIX
MPWIOKEHUSIX.

5.2.2. ConeprkaHue JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSTHIA.




JleKIIMOHHBIE 3aHATHS

Tabmuma 5.2.1

o Howmep O06beM, Jac.
i pasznerna 0DO 300 0O3D0 Tema nexnun
JMCIUTUIMHBI
1. 1. 3 - OcHoBbl s13bIKa Python
2. 2. 3 - TeopeTnueckre 0OCHOBBI TEXHOJIOTHH KOMIBIOTEPHOTO 3pEHHUS
3. 3. 1 - YcraHoBKa HEOOXOAMMBIX IPOTPaMM U 3aBUCHMOCTEH
4, 4, 1 - OCHOBBI PabOTHI C H300PAKESHUSIMU
5. 5. 1 - PucoBanue ¢uryp u nedath Tekcra ¢ ucrnoib3oanuem OpenCV
6. 6. 1 - O06paboTka u300paxeHuit
7. 7. 1 - Ounprpanys n300pakeHni
8. 8. 1 - Omnpenenenre 00BEKTOB Ha N300paKEHUN
9. 9. 1 - AHanu3s BUeo
10. 10. 1 - ITpunoxeHus ¢ HCIOIb30BAHUEM KOMIBIOTEPHOT'O 3PEHUS
11. 11. 1 - Pa3paboTKa IpUKIaAHOTO IpOeKTa ¢ ucnoab3oBanueM OpenCV
12, 12 1 ) [TepcrieKTHBBI NCTIOJIB30BaHMS MAITMHHOTO 3PEHUS B TEXHUYECKUX
MpOEKTax
HUroro: 16 -
[IpakTryeckue 3aHATUS YI€OHBIM IJITAHOM HE IPEIYCMOTPEHBI.
JlabopaTopHbie padoThl
Tab6muua 5.2.3
Ne Howmep pasnena O6pem, gac. Hamvmenosanne nmabopaTopHoit paboTHI
/I JUCUUILINHBI 00 3®0 | 0390
VYeranoska Python u moaroroBka k 3amycky nporpamm. OCHOBBI
1. 1 6 - - s3pika Python: mepsast nporpamma. [Ipoctas mporpamMma Ha
python.
5 3 ) i ) YcraHOBKa HEOOXOUMBIX IPOTPaMM M 3aBUCHMOCTEH JUTs paboThI
' OUOIHOTEKOM KOMITBIOTEPHOTO 3peHHs Ha si3pike Python
3. 4 6 - - OCHOBBI pabOTHI ¢ H300paKCHUSIMU
4, 5 2 - - PucoBanue uryp u neyath TeKCTa ¢ ucmois3oBanueM OpenCV
5. 6 2 - - O0paboTka U300parkeHn i
6. 7 2 - - dunbTpanys n300paxkeHnit
7. 8 4 - - Omnpenenenne 00bEKTOB Ha N300pAKEHUN
8. 9 2 - - AHann3 BUIEO
9. 11 6 - - PaspaboTka mpuKIaHOTO MPOCKTa ¢ Kcmoib3oBanneM OpenCV
HWroro: 32 - -
CamocrosiTesibHast padoTa CTyJeHTA
Tabnuua 5.2.4
Ne Howmep pa3nena O0BeMm, yac.
n/n ;[I/ICHII)/IEHHII[{LI 0DO 300 0D0 Tema Bux CPC
1 1 6 i ) OcHosst si3sixa Python H3ydeHne TeopeTHIeCcKOro
MarepHana 1o pasjieny
TeopeTnyeckue 0OCHOBBI IMonroroska moxiazna
2. 2 4 - - TEXHOJIOTHH KOMITBIOTEPHOTO -
3peHust
ITonroroBka otueTa K
YcTaHoBKa HEOOXOAUMBIX nabopaTopHoOii padore,
3 3 2 i i MIPOrpaMM U 3aBUCHUMOCTEN H3y4YEeHUE TEOPETHIECKOTO
Marepuaa Io pasieiny
OcHOBEI paboTEHI ¢ IToaroroBka oTuera x
4. 4 2 i i n300paKEHUIMHU n1abopaTopHoOi padore,




H3y4YeHHE TEOPETUUECKOTO
MarepHana Io paszieiny
ITonroroBka otueTa K
PucoBanue duryp u neyars TekcTa n1abopaTopHoi padore,
S > 2 i i ¢ ucronpzoBanueM OpenCV U3y4eHHE TEOPETUIECKOrO
Marepuaa o pasieny
[ToaroroBka oTuera K
6. 6. 2 - - O06paboTka U300pakeHN i AabopatopHoii padore,
H3y4YeHHE TEOPETUYECKOTO
MaTtepHana Io paszieiny
ITonroroBka otueTa K
7. 7. 2 - - @ubTpaLEsa H300paKEHUI Aaboparopuoii padore,
U3y4YEHHE TEOPETUIECKOTO
Marepuaa Io pasieiny
[ToaroroBka oTuera K
OnpenencHue 00bEKTOB Ha nabopaTopHoii padore,
8 8. 2 i i n300paskeHIH H3yYeHHUE TEOPETHICCKOTO
MartepHana Io paszieny
[ToaroTroBka oT4yeTa K
0. 0. ’ i ) AHUIH3 BIICO nabopaTopHoii padore,
U3y4YEHHE TEOPETUIECKOTO
MaTepHaa o pas3ieny
[punosxeHus ¢ UCIOIB30BaHUEM [Moaroroska pokiazna
10. 10. 2 i i KOMIIBIOTEPHOTO 3pEHUS
Pa3paboTka NpUKIaTHOTO IPOSKTA [NoaroToBka oTyera o
1. 1. 12 ) i ¢ ucnoap3oannem OpenCV TIPOEKTY
[NepcneKTHBEI UCTIOTB30BAHMS H3ydeHne TeopeTHIECKOro
12. 12. 2 - - MAaIIMHHOTO 3PCHUS B TCXHUYECKHX MaTtepHana 1o paszieiny
MpOeKTax
13. 13. 20 - - 3ayer IToaroToBka k 3a4eTy
HUroro: 60 - -

5.2.3. [IlpenonaBanue JAUCHUIUIMHBI BEAETCS C NPUMEHEHHEM  CIEAYIOUIMX  BUJOB
o0pa30BaTeIbHbIX TEXHOJIOTU:

— Buzyanuzanus yueGHOro MaTepuaia HOCpeICTBOM MHTEPAKTUBHBIX MPE3EHTALUI B AMaI0rOBOM
pexxumMe (JIEKIIMOHHBIE 3aHSTHS);

— Keiic-meToa: pa30op HEKOTOPBIX TEMaTHK Kypca Ha MpUMeEpe peajbHbIX JOCTHXKUMBIX 33134 U
MPAaKTUYECKUX CUTYyaluil (J1abopaTopHbIe 3aHATHS);

— Pabora B MainbIx rpynnax (JlabopaTopHbI€ 3aHATHUSA);

— Hcnonbs30BaHne AaKTyaJbHBIX HWHTEPHET-PECYPCOB, OH-JAlH JIEKIHWW, B TOM 4YHCIE Ha
AHTIINICKOM SI3BIKE;

— Merto1 IpoeKTOB (J1a00paTOpHbIE 3aHATHUSA).

6. TemaTuka KypcoBbIX paéoT/IPOEKTOB

KypcoBbie paboThl/poeKThl yUeOHBIM IJIAHOM HE NMPEAYCMOTPEHHI.

7. KonTpoabHbie padoThl

KoHnTposibHble paboThl y4eOHBIM IJIAHOM HE PEYCMOTPEHBI.




8. OueHka pe3yJbTaTOB OCBOECHHS THCIUMNIHHBI

8.1. Kpurepuu ollecHUBaHUSI CTENEHU TOJHOTHI M KadyeCcTBa OCBOCHHUS KOMIIETEHLHH B
COOTBETCTBHH C IUNIAHUPYEMBIMH pe3yJIbTaTaMu 00ydeHus ipuBeaeHbl B [Ipunoxenun 1.
82 PeﬁTHHFOBaH CUCTEMA OILICHHUBAHUA CTCIICHHU IIOJIHOTHBI M Ka4€CTBAa OCBOCHHA KOMHCTCHL{I/Iﬁ

oOyyaromuxcst 0uHOU (opMbl 00ydeHHUs pecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne /it | Buspl MeponpusiTuil B paMKax TEKYILEro KOHTPOJIS | KommgectBo 6aimioB
1 TeKkymas arrecTanus
1 VYerusiii onpoc 1o Teme "OcHOBH s361ka Pythony 20
2 I[MpesenTanus nokmnazaa mno reme «TeopeTHyecKkre OCHOBEI TEXHOJIOTHU 10
KOMIBIOTEPHOT'O 3PEHHS»
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIIIO 30
2 TeKyllas arTecTanus
3 3amura otdera 1o 1abopaTopHOil padote 1o TeMe «Y CTaHOBKa HEOOXOAMMBIX 5
IPOrpaMM U 3aBHCUMOCTEN»
4 3amurta ot4era o 1abopaTopHOii padote o TemMe «OCHOBHI pabOTHI C 10
N300paKECHUAMM)
5 3amura ot4era o mabopaTopHoii padbore no Teme «PucoBanue puryp u 5
meJaTh TeKcTa ¢ ucrons3oBanneM OpenCVy
6 3amuTa otdera o 1abopaTopHOit padote o Teme «O0paboTKa H300pakeHUI» 5
7 3amura oT4eTa 10 J1adbopaTopHoil padote mo Teme «PuibTpanys 5
HU300paKEeHUIT»
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
3 Tekymias aTTecTaIus
8 3amura otyera 1o 1abopaTopHoii padote o Teme «OnpezencHre 00bEKTOB Ha 4
HU300paKESHUN
9 3anuTa oT4yera 1o J1abopaTopHOil paboTe Mo TeMe «AHAIN3 BUACO» 2
10 [Mpesenranus goknana no teme «IIpUiIokKEHUs ¢ UCIONIB30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHSD»
11 3amuTa NPUKIaIHOTO POEKTa MO MPUMEHEHHIO TEXHOJIOTHIH KOMIBIOTEPHOTO 30
3peHHs B IPOPECCHOHAIBHOM chepe
12 VYernbiii onpoc 1o TeMe «llepcrnexkTuBbl UCNONb30BaHMsI MALIMHHOTO 3PEHUS B 2
TEXHHUYECKUX NPOEKTAaX»
NTOI'O 3a TpeThio TEKYITYIO aTTECTAINIO 40
BCEI'O 100

9. VYuebOHo-MeToaHYECKOEe H HHPOPMALMOHHOE O0ecTieueHue TUCIUTITUHBI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpeMeHHble TNpodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIIPABOYHBIE
CUCTEMBI:

— DneKTpOoHHBIN KaTanor/JnekTponHas oudanorexka TUY

— OKBCOH- undpopmannoHHas cucteMa J0CTyla K 3JIEKTPOHHBIM KaTajoram Oubiuorek chepbl
00pa3oBaHMs U HAYKU

— DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS

— DneKkTpoHHO-0nOoTeyHast cucreMa «KOHCYIbTaHT CTyIeHTa»

— DReKTpOoHHO-0MOIMoTeyHas cucreMa «JlaHby

— DnexTpoHHO-0nbIMoTeyHas cucreMa «Book.ru»

— DnekrponHas Gubnuoreka FOPAUT

— Hayunas snextponnas 6ubmmuoreka ELIBRARY.RU

— HamnmonanwHas snexktponHas 6ubnunorexa (HOB)

— IonmuorekctoBas 6a3a manHbx TUY




— bubnuorexu HedTsHBIX By30B Poccun

— CnpaBouHo-uHpopmMarmonHas 6a3a 1aHHbIX «TexaKcrmepT»
— DIIEKTPOHHBIE PECYPCHI OTKPHITOTO TOCTYIIA

— baza ganarix Pocmarent

— OnePetro — bubnmoreka TEXHMYECKMX CTaTe 1O pa3paboTke HEPTAHBIX M Ta30BBIX
MecTopoxaeHui O6mecTBa nHKeHepOB-HEPTIHUKOB SPE

— Yuausepcurerckas 6ubmuoreka ONLINE
— MexnyHapogHbie pedepaTuBHbIC 0a3bl HAYYHBIX W3IaHHH

— MexayHapoaHbIN €BPONEHCKUI HHICKC IIMTUPOBAHKS B 00J1aCTH T'yMaHUTApHBIX Hayk European
Reference Index for the Humanities (ERIH)

— Ilpe3unenrtckas 6ubmmorexa um. b.H. Enpunna

— CBoAHBIH Karajor MEepUOAUYECKUX u3JaHuil u wu3ganuil opranos HTH, mnonywyaembix
o6ubnmorexkamu 1. TromeHnu

9.3. JluueHsuoHHoe U CBOOOAHO pacIpocTpaHseMOe IMpOorpaMMHOE oOecredyeHrue, B T.4.
OTE€YECTBEHHOI'O IIPOM3BO/ICTBA:

1. Microsoft Windows x64 (ue arke 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ nomojHHTEIbHON ycTaHOBKOW OuOIMOTEK/3aBHCcHMOCTE# (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. MaTepuajJbHO-TEXHHYECKOE 0O0ecnevyeHue TUCIHTITHHbBI

[Tomemienuss ans OpoBeAEHHMsS BCEX BUAOB pabOThl, MPEAYCMOTPEHHBIX Y4YEOHBIM IJIAHOM,

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 IS
Ne /| HeoOXoaMMOTO JIs OCBOCHMS JTUCLUIUIMHBI
OCBOEHUS (IeMoHCTpanMoHHOE 000PYI0BaHHE)
JMCHUTUIMHBI

JlaGopaTtopusi, 0060pymOoBaHHAs TEPCOHAIBHBIMA KOMITBIOTEPAMH C
XapakTepucTukamMu He Menee Corei3, ocHamieHHbIE (U3UUECKOM
1 - BuzicokapToit, Web-kamepoii, moKII0YeHHEM K HHTEPHETY C ITpaBaMu
aIMUHHCTpPATOpa, WMEIIIUMUA BO3MOXHOCTh  ycTaHoBkH [10;
MIPOEKTOP, 3BYKOBOCIPOU3BOISAIIIEe 000PYIOBaHUE

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOATOTOBKE K J1a00paTOPHBIM 3aHITHSIM.
Ha naGopaTopHbIX 3aHATHSIX OOy4aromuecs M3y4aroT TEXHOJOTHH U METOAbl KOMIBIOTEPHOTO

3peHusi U BMECTE C MPEIoJaBareieM BBHIMOIHIIOT 3alHUCh MPOTPAMMHOIO KOJa, €ro ampoOaruio u
3alaare 1o ero m3MeHeHuto. [ sddexTuBHON paboThl OOyuarolmmecs JOJKHBI UMETh MpHU cebe




HOYTOYKH C 3apaHee YCTAaHOBJIEHHBIM KOMIUIEKTOM MPOTpaMMHOro oOecredeHHs] U HEeO0OXOIUMbIMU
3aBUCUMOCTSIMH. B mporiecce MoAroToBKY K MPAaKTUYECKUM 3aHATHAM 00ydaroIuecss MOTyT nproerarb
K KOHCYJIbTalll{ MIPENoIaBaTelis.

11.2. Metoauyeckue yKa3aHus 10 OPraHU3allud CaMOCTOSITEIIBHOW PaOOTHI.

CamocrosiTenpHas pabora 00yJarolmuxcs 3aKIIYaeTCsl B M3YYCHUHU psiia TEM, BBIITOJHCHUH
TUMOBBIX 3JIEMEHTOB MPOTPAaMMHOTO KOJa, TMOJArOTOBKE K IMPE3CHTALMH JOKJIaJ0B IO pSay
TeopeTHdeckux TeM. Ha 3aHsATHM mpernogaBaTeNb AaeT peKOMEHIAIMN, HeOOXOAMMBIC JII OCBOCHUS
Marepuana.



[Tpunoxenue 1

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

Jucnumuna/mMonyne KoMmbloTepHOE 3peHUE B PEIICHUH MHKCHEPHBIX 33144
Kopx, nanpasnenne noarorosku 19.03.04 - TexHOIOTHS IPOAYKIIUH U OPTaHU3AIHS OOIIECTBEHHOTO MUTAHUS
HanpasnenHocTs (poduins) TEXHOTIOTHS M OPTraHU3aI|s PECTOPAHHOTO Jena

KOZ[ 1 HAUMCHOBAHUC

KOZ[ 1 HAMMCHOBAHUC
HUHAUKATOPOB JOCTUKEHUA

Pe3yJ'H)TaTI>I 06y‘{eHI/I${ o

Kpurepun oneHnBaHUS pe3yabTaToB 00YUCHUS

KOMIIETCHIIUN . JUCIATUTIHE
KOMIETEHIHI
1-2 3 4 5
3Hatb (31): 3HAaeT OCHOBHBIE | HE 3HACT OCHOBHBIC 3HAET 110 OJJTHOMY 3HAeT HEKOTOpbIE 3HaeT OCHOBHBIE
MH(OPMaIMOHHEIE pecypchl, | WH(OpPMaIMOHHbIE IIPUMEPY OCHOBHBIX nH(OpMaIOHHEIE nH(OpMaIOHHbIE

VK-1. Criocoben
OCYIIECTBIISITH MTOKCK,
KPUTUYECKUH aHaIu3
W CUHTE3
WHPOPMAIHH,
MIPUMEHATH
CHCTEMHBIN TIOJIX0/T
JUISL peUIeHUs
MMOCTaBJICHHBIX 3aa4

YK-1.1. OcymectBuser
BBIOOD aKTyabHBIX
POCCHIICKUX M 3apYOEKHBIX
HCTOYHUKOB, a TaK JKe
MOUCK, cOOp U 00paboTKy
nHpopmarmm, HeoOX0 MOt
JUTSL pelIeH s TIOCTaBICHHOM
3a/1a4H.

HPOTPaMMHBIE TPOTYKTHI,
MOCBSIIICHHBIE TEMaTHKE
KOMITBIOTEPHOTO 3peHUs, a
TaKXKe OCHOBHBIX YYCHbIX,
MyOIUKYIOMUXCS B 3TOU

chepe

pecypcesl, IporpaMMHbIC
IPOIYKTBI, IOCBSIILICHHBIE
TEMaTHKe
KOMITBIOTEPHOTO 3pEHHS,
a TaKk)Ke OCHOBHBIX
YUYEHBIX,
MyOINKYIOMINXCS B 3TON

chepe;

MHPOPMAIIMOHHBIX
peCypcoB, MPOrpaMMHBIX
MPOIYKTOB,
MOCBSIIEHHBIX TEMATHKE
KOMITBIOTEPHOTO 3pEHHS,
¥ OJIHOTO U3 Hanboee
W3BECTHBIX YUCHBIX,
MyOIUKYIONIUXCS B 3TOU

chepe;

pecypcesl, IporpaMMHbIE
HPOJYKTBI, ITOCBSIICHHEIC
TEeMaTHKe
KOMITBIOTEPHOTO 3pEHHS,
a TaKkXKe HEKOTOPBIX
YUYEHBIX,
MyOJIUKYIOIINXCS B 3TON

chepe;

pecypcesl, IporpaMMHbIC
IIPOAYKTBI, TIOCBSIILICHHBIC
TEeMaTHKe
KOMITBIOTEPHOTO 3pEHHUS,
a TaKk)Ke OCHOBHBIX
YUEHBIX,
MyOJIMKYIOIINXCS B 3TON

chepe;

Ymers (Y1): ymeer
00pabaTeIBaTh HAMCHHYIO
HHQOPMAIHIIO U
MOJTOTaBJINBATh €€ B
yIOOHBIH IS TaNbHEHIIero
UCTOJIL30BaHuUs (popMar

He ymeeT 00pabaTeiBaTh
HalIeHHYIO0
HHPOPMAIHIIO U
MOJTOTaBINBATh €€ B
YAOOHBIH Ist
nIalbHEHIIEero
HCTOJIb30BaHus hopMmare;

yMeeT IPHMEHSTh
OTpaHUYEHHEIH HA0OP
CPEJICTB JUIS TIONCKA
HHPOPMAIH 1
MOATOTOBKH €€ B
YAOOHBIN [Ist
albHEHIIero
HCIIOJIBb30BaHUs (opMar;

yMeeT HCIONB30BaTh
Ha0Op TEOPETUIECKUX
3HAHUHN 7S pelIeHus
MIMPOKOTO TIEPETHS
THUITOBBIX 337124 110
o6paboTke nHpOpMaINH
U MOJTOTOBKE €€ B
YAOOHBIN Ist
IanbHEHIIero
WCIIOJIb30BaHuUs opmar;

yMeeT UCHONb30BaTh
TEOPETHIECKHE 3HAHUS
JUTSL peTIIEHHs] HETHIIOBBIX
3a7a4 1mo oopaboTKe
“HpOPMAIIH 1
MOATOTOBKE €€ B YIOOHBII
IS TaJIbHEHIIEro
HCTIOJIb30BaHMs (opMar;

Bnaners (B1): Bnameer
TEXHUYECKHM aHTJIMHCKIM
SI3BIKOM JIJISI TOMCKA U
YTEHHUS aHTJIOA3BIYHON
nuTepaTtypsl B chepe
MH(POPMaIMOHHBIX
TEXHOJIOTUH

HE BJIaJIeeT TEXHUIECKIUM
AQHTJIMACKUM S3BIKOM IS
MOUCKA U YTCHUS
AHTJIOSA3BIYHOMN
nuTepartypsl B chepe
MHGOPMAIMOHHBIX
TEXHOJIOTHI

BIIaJICCT HABBIKAMU
HCIIOB30BaHUS
TEXHUYECKOTO
AHTJIUHCKOTO SI3BIKA CO
cJI0BapeM JJisl IOUCKa U
YTCHUA aHFJ’IOﬂSbI‘lHOi’I
JUTEPATYpPHI B chepe
MHPOPMAIIHOHHBIX
TEXHOJIOTHI

BJIa/IeeT TEXHHIECKIM
AQHTIIMHACKIM SI3BIKOM IS
MOWCKa ¥ TIOHUMaHHs
AHIJIOSI3BIYHON
nuTepartypsl B chepe
MHGOPMAIIMOHHBIX
TEXHOJIOT M

BJIA/IEeT TEXHHIECKUM
AHTITUACKUM SI3BIKOM, B
TOM YHCJIC B pa3rOBOPHOM
dhopme 1151 TIOKCKa |
YTCHHSI aHTJIOSN3BIYHOM
nUTepaTypsl B chepe
UH()OPMAIIMOHHBIX
TEXHOJIOT M




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

3Hatsb (32): 3HaeT
BO3MOXKHOCTH
PacrpoCTpaHEHHBIX
OHOIMOTEK KOMIIBIOTEPHOTO
3penust, Hanpumep, OpenCV

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

3HaeT MECTOHAXOXKICHUE
1 Ha3HAYEHUE
OMOIMOTEKH
KOMIIBIOTEPHOTO 3PEHHUS
OpenCV;

3HaeT OCHOBHBIC
TOJIOKEHUS
JOKyMEHTALIUH 1
PUMEPBI KCIIOJIB30BAHMUS
OCHOBHBIX (DyHKIIHH
OuOIIMoTEKH
KOMITBIOTEPHOTO 3pCHHS
OpenCV;

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

Ymers (Y2): ymeer
NPUMEHSTH CPEICTBA
YCTaHOBKHU MPOTPaAMMHOTO
obGecrieuenus Python,
ucnons3oBats |IDE mms
CO3/IaHMs, PeJaKTHPOBAHUS U
3amycKa KoJa, IpOU3BOIUTh
HACTPOMKY onepanuoHHON
CHCTEMBI [UISl 3aITyCKa
MPOEKTOB B chepe
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
MPOTPaMMHOTO
oGecnieuenus Python,
rcnoib3oBarh IDE mis
CO3IaHus,
peIaKTHPOBAHUS U
3amycka Koja,
MIPOU3BOJIUTH HACTPOUKY
ONepalIOHHON CUCTEMBI
VIS 3aIyCKa MPOCKTOB B
cthepe KOMIBIOTEPHOTO
3peHUS,

yMEeT pemarh HETUITOBBIE
3aJ]a4¥ M0 MPUMCHCHHIO
CPE/ICTB YCTaHOBKH
MIPOrPaMMHOTO
obecnieuenus Python,
ucnons3oBanus |IDE s
CO3JIaHMUs,
pelaKTHPOBAaHHS U
3aIycKka Koja,
MIPOU3BEICHHS HACTPOMKH
ONEepPaMOHHON CUCTEMBI
JUTS 3aIyCKa MPOCKTOB B
cdepe KOMIBIOTEPHOTO
3peHus;

Bnaners (B2): Bnameer
HaBBIKaMH YTCHUS KOJa, B
TOM YHCIIE Yy>KOT0, ero
WHTEPIpETalny, aIanTaluu
COTJIACHO MPABHJIaM YHCTOTEI
W 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

BJIaJICCT OCHOBHBIMU
HaBBIKAMH YTCHUSI KOJIa, B
TOM YHCJIE YyXKOTO0, ero
HHTEPIpETaLH,
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 MPU
PECIICHNUHA MTOCTAaBJICHHBIX
3a1a4

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

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

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

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

Ymerts (Y3): nmeeT BHICOKHIA
YPOBEHb KOMIBIOTEPHON
IPaMOTHOCTH

UMeeT HU3KHUH YPOBEHb
KOMITbIOTEPHOM
I'PaMOTHOCTH;

MMeeT MHHUMAJIbHBIN
Habop yMeHuit
TOJIb30BaHUS
IIEPCOHAJILHBIM
KOMIIBIOTEPOM;

MMeeT BBICOKHH YpOBEHb
KOMITBIOTEPHOM
I'PaMOTHOCTH;

MOJKET YCTPaHATh
HEHCIPABHOCTH B
KOMITBIOTEPHBIX CHCTEMaX
¥ COBEPIICHCTBOBATH HX
KoHpurypaiuy;




Bnagners (B3): Bnameer
OCHOBHBIMH MOCTYJIaTaMU
CHCTEMHOTO T0/IX0/1a U
MOYKET IPUMEHSTh UX MPU
peleHun
npoQecCHOHATIBHBIX 3a1a4

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

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

BJIAJICET OCHOBHBIMH
MOCTYJIATAMH CHCTEMHOTO
MO/IX0/Ia U MOKET
NOPUMEHSITh UX [IPH
pelieHun
poQeCcCHOHATTBHBIX
3a1a4

BJIAJICET MOCTYIaTaAMK
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 aHanus3
MIOCTABJICHHOU 1IEJH U
¢dbopmymupyer
COBOKYITHOCTb
B3aMOCBSI3aHHBIX 3a/a4,
KOTOpBIe HEOOXOIMMO

PEMIUTD IJId €€ JOCTUKECHUS.

3Hatb (34): 3HaeT OCHOBHBIE
BO3MOYKHOCTH
KOMIBIOTEPHOTO 3PEHUS U
CHOCOOBI X UCTIONTb30BAHUS
B Pa3JIMYHBIX MPUKIAJTHBIX
MPOCKTaxX

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
KOMIBIOTEPHOTO 3PEHUS 1
CIIOCOOBI MX
HCIIOJIB30BaHUs B
Pa3INYHBIX MPUKIATHBIX
MPOCKTaxX;

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

Ymets (Y4): ymeer
BOCIIPOU3BOJIUTH OCHOBHbIC
AITOPUTMHYECKUE OTIECPaLlHN
C M300pKCHUAME U
BHJICOMOTOKOM C
HCIIOIb30BaHIEM METOJI0B
KOMIBIOTEPHOTO 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 BOCIIPOU3BOIUTH
OCHOBHbIE
AITOPUTMHIECKHE
OTIepaLHH C
MN300paKCHUSIMH U
BHJICOMIOTOKOM €
MCIIOJIb30BAHUEM
METO/I0B KOMITBIOTEPHOTO
3peHus;

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

Brnanets (B4): Biageer
HaBBIKaMH TTOJTy4EHHUS
WHQOPMAIK Ha OCHOBE
aHanM3a N300pakeHU U
BHJICONIOTOKA U e
UHTEpHpeTalu

HE BJIaJIeeT HaBBIKaMU
noxy4yeHus HHGOpManH
Ha OCHOBE aHaJn3a
n300paxeHui u
BHJICONIOTOKA U €€
HHTEpIpeTaln

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

BJIaJieeT HaBBIKAMU
noxy4yeHus HHOpMaInH
Ha OCHOBE aHaJIM3a
n300paxeHuit u
BHJICOMIOTOKA U €€
HHTEpIpeTalin

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

3natsb (35): 3Haer
TEOPETHIECKHE OCHOBBI
KOMIBIOTEPHOTO 3PEHUS

He 3naer teopeTnueckux
OCHOB KOMITBIOTEPHOTO
3peHus;

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

3HAeT TEOPETHUECKHE
OCHOBBI KOMIIBIOTEPHOTO
3peHus;

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

Ymerts (V5): Umeer
copMHUpPOBaHHBIC HABBIKH
HPOrpaMMHPOBaHHS Ha
s3b1ke Python

HE UMeeT
copMHPOBAHHBIX
HaBBIKOB
HpPOrpaMMHPOBaHUS Ha
si3p1ke Python;

YMEeT UCHOJIb30BaTh
MHHHUMAaNbHBIIT HA0O0P
HaBBIKOB
OpPOrpaMMHpPOBaHHS Ha
si3p1ke Python;

uMeeT cHOpMUPOBaHHBIE
HaBBIKH
OpPOrpaMMHPOBaHUS Ha
si3p1ke Python;

umMeeT chOpMUPOBaHHBIE
HaBBIKH
IpOrpaMMHpPOBAHHUS Ha
s3pike Python Ha cpennem
YPOBHE;




Bnagners (B5): Bnameer
CHOCO0aMH peleHUs
NPaKTUYECKUX U
NPUKIATHBIX 33134
npoQecCHOHATTLHON
JeATEeTILHOCTH C
HCIIOb30BaHIEM
KOMIBIOTEPHOTO 3pSHUS

HE BJIaJICeT CII0CO0aMu
pelIeHHs TPaKTHYECKUX U
NPUKIATHBIX 33139
npodeccHoHaNbHOI
JIEATETLHOCTH C
HCIIONIb30BaHUEM
KOMITBIOTEPHOTO 3PEHUS

BJIaJICeT MUHUMAJIbHBIM
HabopoM crioco6oB
pCIICHHS TUIOBBIX 33134
npodecCHOHATBHON
JIeITeITBHOCTH C
HCIIOb30BaHHEM
KOMIIBIOTEPHOTO 3PEHHUS

BJIAJICET CIIOCO0aAMK
peLIeH s TPAKTHISCKUX U
NPUKIIATHBIX 33139
npodecCHOHATBHON
JIEATEIILHOCTH C
HCIOJIb30BaHHEM
KOMITBIOTEPHOTO 3pCHHS

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
HOPMATHUBHBIC JJOKYMEHTHI,
CBSI3aHHBIE C TIPUMCHEHUEM
TEXHOJIOTMH KOMITBIOTEPHOTO
3peHust

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
MIPUMECHCHUEM
TEXHOJIOTUH
KOMITBIOTEPHOI'O 3pEHUA,

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

Ymers (Y6): ymeer
aHaJIU3UPOBATh
BO3MOKHOCTH JaJIbHEHUIIETO
TPYIAOYCTPOUCTBA B paMKax
npodecCHOHATBHON
HaINpaBJICHHOCTH C
HCIOJb30BaHUEM 3HAHUH B
cepe KOMIBIOTEPHOTO
3peHus

HE YMEET aHAIU3UPOBATh
BO3MOKHOCTHU
JlabHENIIIEro
TPYIAOYCTpPOWCTBA 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 aHAJIU3UPOBATh
BO3MOKHOCTHU
JlabHENIIEeTOo
TPYIOYCTpPOWCTBA B
pamKkax
mpodecCHOHATTBHOM
HaNpaBJICHHOCTH C
HCIOJIb30BaHUEM 3HAHUI
B chepe KOMIBIOTEPHOTO
3peHust;

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

Bnanets (B6): B1ageer
HaBBIKAMH TIOMCKA, YTCHHUS U
HHTEePIIPETALNH
3aKOHO/IATEIIbCTBA 1
MPaBOBBIX HOPM,
perynupyromux obnactb
npoQecCHOHATTBHOM
JIESITETTBHOCTH

HE BJIAJIEET HABBIKAMU
MOKCKA, YTCHHS U
HHTEpIpETaIn
3aKOHO/IATENBCTBA 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 HaBBIKAMHU
MOKCKA, YTCHUS U
HHTEpIpETaIn
3aKOHO/IATENHCTBA U
[PaBOBBIX HOPM,
peryJupyoIHx 001acTh
MpodecCHOHATTBHOM
JESATENBHOCTH

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