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1. [lesin ¥ 32724 OCBOEHUS M CIIUNJINHbBI

Henp qucnuninnael « KOMIBIOTEPHOE 3pEHUE B PELICHUN MHKEHEPHBIX 3aJaW»):

Pa3ButHe y oOyuaroniuxcs BOCTpeOOBAHHBIX B HACTOsIIEe BpeMs KOMIETEHIIMM B pamKax nudpoBoi
MHXEHEPUU B HAIPaBJIECHUU MAILIMHHOIO 3PEHHUS, COCTOSIHUIO COBPEMEHHOT'O YPOBHS PAa3BUTHSI TEXHUKH
Y TEXHOJIOTHH B 3TOH 001acTu, a Takke MPAKTUYECKUX YMEHUN U HAaBBIKOB HAYAIBHOT'O YPOBHA IO
HCIOJIb30BAHUIO PACTIPOCTPAHEHHBIX OMOIMOTEK KOMITBIOTEPHOTO 3pEHUS IJIsl PEeHICHUM MPHUKIaIHBIX
3a7a4 C WHCIOJIb30BaHMEM s3blka TporpammupoBanus Python B oOmactu mnpodeccronanbHOU
NeSITeNIbHOCTH HaIlPaBJICHUS MOJITOTOBKY WM CHIEIUAIBHOCTH 00YYaroIerocs

33,[[3‘11/1 JAUCHUITIIMHBI «KOMHBIOTepHOG 3p€HHUEC B PCIICHHUHN HHXXCHCPHBIX 3aJayq» o0ecreynBarT

(dbopMupoBaHUEe y 00YYAIOIIMXCS CIEAYIOIINUX 3HAHUH, YMEHHUM U HaBBIKOB:

1. ®opMHUpOBaHNE YMEHUH 110 YCTAHOBKE U HACTPOMKE COOTBETCTBYIOLIETO IIPOrPAMMHOTO
obecrieyeHus AJ1s JOCTHKEHUS Liesiel Kypca

2. dopmupoBanue 6a30BBIX YMEHHIA paOOTHI € S3bIKOM IIporpammupoBanus Python

3. [ToHnMaHKe TEOPETUYECKUX OCHOB PAOOTHI CUCTEM MALIMHHOTO 3PEHUS

4. ®opMHUpOBaHUE OCHOB pabdOThl C H300pPAKEHUSMU M BHUAECO C MCIOIb30BAaHHUEM
oubmmorexu OpenCV

S. YMeHue NpUMeHsTh MOJyYEHHbIE TEOPETUUYECKUE 3HAHMSI Ul CO3/IaHUsl MPOEKTOB I10

B3aUMOJICHCTBHUIO MPOTPAMMHOI0 KOJIa ¢ 00BEKTaMH PeaIbHOTO MUpPa
2. Mecto nucunniinusl B ctpykrype OIIOII BO

Jucuunnmua/MoIynb OTHOCUTCS K JUCHUIUIMHAM/MOAYJSAM oOs3atenbHOM yacTu brioka 1
y4eOHOro IjaHa.

HeoOxoauMbpiMu yCIIOBUSIMU J11 OCBOEHUS JUCLMILTUHBI SBIISIOTCS:

3HaHME OCHOB pabOThl C MEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAHOBKM M 3alycka pazInYHbIX
NPUIIOKEHUH, 3HaHWs Oa30BBIX MOHATHH WHGOPMATUKM, MPUHLUUIOB pabOThl MpOrpaMM U
OIEPALMOHHBIX CHCTEM, 3HAHWE OCHOBHBIX MaTeMaTHUECKUX MOHATUH U3 0a30BOr0 Kypca MaTeMaTHKH
U U3 BbICIIEH MaTeMaTUKHU

yMEHHS IPOU3BOAUTH 0a30BbIe MaTeMaTHUECKHE ONEPALIMY B paMKax yYKa3aHHOW 00JacTy 3HAHUH,
YMEHMSI IPUMEHSATH NIEPCOHAIILHBIE KOMITBIOTEPBI HA YPOBHE YBEPEHHOTO TOJIb30BATEINS

BJIaJICHHE HaBbIKAMM HCIOJIb30BAHUS PECYPCOB CETH MHTEPHET (B TOM YHCIE M aHTJIOSA3BIYHBIX),
MOKCKa U aHalln3a UHPOpMalUH, BllaJieHHe 0a30BbIMU MOHATUSMHU aITOPUTMOB, JIOTHYECKUX YCIOBUA,
OCHOBaMH CHHTAKCHCa COBPEMEHHBIX S3BIKOB ITPOTrPAMMHUPOBAHHSI.

CopepxaHue IUCLUUIUIMHBL SIBJISETCS JIOTMYECKHM IPOJOJDKEHHUEM COACpKAHUS IUCLUUIUIMH
«Uupopmaruka», «IIporpamMmmupoBaHue» M CIIy>KUT OCHOBOW JUIsI OCBOCHHUS TUCHMIUIMH/ MOAYyJEH
05l0Ka JUCHUIUINH, (OPMUPYEMBIX YYacTHUKaMH OOpa30BaTeNbHbIX OTHOILIEHHWH, CBS3aHHBIX C
METOJaMH PEIIeHUs] MHKEHEPHBIX 3a/lad B pamMKax MpodeccuoHaIbHON 00JIacTH 3HAHWM, a TaKKe C

I/IH(I)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMHA U IPOTrpaMMUPOBAHUCM.



3. Pe3yabTaThbl 00yuyeHUsI M0 TUCHHUILINHE/ MOLYTIO

[Ipouecc n3yueHus: AUCUMILTUHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:

Tab6muna 3.1

Konm
HaMMEHOBaHUE
KOMITETEHIIUN

Kox n HanmeHOBaHUE
WHINKATOPOB JOCTIKCHHUS
KOMIICTCHIINI

PesynpTaTel 00ydeHus M0 TUCIHTUTHHE (MOTYITIO)

VK-1 Crocoben
OCYIIECTBIISATH
TIOUCK,
KPUTHUYECKUI
aHaIN3 ¥ CHHTE3
“HpOpMAINH,
MIPUMEHSTh
CHUCTEMHBIN IIOIXO,
JUIS pelIeHus
MIOCTaBJIEHHBIX
3a1a4

VYK-1.1 OcymiecTBisieT BEIOOp
aKTyaJIbHBIX POCCHHCKHX U
3apyOeXHBIX UCTOYHHUKOB, a TaK
e TIOKCK, cOOp U 00paboOTKY
UHpOPMALIUHU, HEOOXOTUMOHN JIIIs
peLICHHS TOCTABJICHHOM 3a/1a49H.

3uats (31): 3HaeT OCHOBHBIE HHPOPMALIMOHHBIE PECYPCHI,
MPOTrpaMMHBIE TIPOAYKTHI, TIOCBSIICHHbIE TEMaTHKE
KOMITBIOTEPHOTO 3pEHHS, a TAK)KE OCHOBHBIX yYUCHBIX,
IMyOJIMKYIOIIUXCS B 3TOH cdepe

Yumets (Y1): ymeer 00pabaTeiBaTh HaliICHHYIO
nH(OpMaLHIO U TIOATOTABINBATH €€ B YJJOOHBIN JUIst
JIaNTbHEHILIETO UCTIONb30BaHMs (hopMaT

Bnagets (B1): BiageeT TeXHHUESCKUM aHTIIHACKHAM S3BIKOM
JUIS IOMCKA M YTEHHS aHIJIOS3bIYHON JIUTEpaTyphl B chepe
MH(OPMALMOHHBIX TEXHOJIOTHI

VYK-1.2 Cucrematusupyer u
KPUTHYECKH aHAIN3UPYET
nHpopManuio, NOITyUYESHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBUH C TPEOOBAaHMSIMU U
YCIOBHUAMH 3a1a4H

3HaTh (32): 3HACT BO3MOKHOCTH PaclpOCTPaHEHHBIX
OmONMMOTEK KOMITBIOTEPHOTO 3peHus, Hanpumep, OpenCV
Yumets (V2): yMeeT IpUMEHSAT CPEICTBA YCTAHOBKHI
nporpammHoro obecnedyenus Python, ucrions3osars IDE
JUISL CO3/IaHMs, PElaKTHPOBAHMS M 3aITyCcKa KoJia,
IIPOU3BOJUTH HACTPOUKY ONEPALMOHHOM CUCTEMBI IS
3aIycKa MPOEKTOB B chepe KOMIBIOTEPHOTO 3pEHUS
Bnagets (B2): Bnajgeer HaBbIKaMu YT€HUS KOJa, B TOM
YHCIIE YY)KOT0, ero HHTEPIPETAIMH, aJallTallik COTJIACHO
IpaBHJIaM YHUCTOTHI M YUTaeMOCTH U HOpMaMm PEP

VK-1.3 Ucnonps3yeT METOAUKHU
CHCTEMHOT'0 TIOAXO0/1a TIPH
PEIICHIH TOCTABICHHBIX 3324

3HaTb (33): 3HACT METOJMKH CHCTEMHOTO ITOX0/a MPU
pELICHNH NOCTaBICHHbIX 3a/1a4

Ymetsb (V3): uMeeT BEICOKHI YPOBEHb KOMITBIOTEPHO
IPaMOTHOCTH

Brnanmets (B3): B1ageeT OCHOBHBIMH MOCTYJIATAMHU
CHCTEMHOTO TT0JIX0/1a ¥ MOXKET MPUMEHSATh X TPH PEILICHUN
po¢ecCHOHAIBHBIX 33134

YK-2 Crocoben
OTIPENETSTh KPyT
3a7a4 B paMKax
TIOCTABJICHHOH LIeNN
1 BBIOMPATh
ONITHMAJIbHBIE
CIOCOOBI UX
PpeLeHusI, UCXOIs
U3 IEUCTBYIOIINX
MPaBOBBIX HOPM,
HUMEIOIINXCS
pecypcoB u
OTpPaHUYEHUIL.

VYK-2.1 IIpoBoaut aHamu3
IIOCTABJICHHOM L€ U
(bopMyIIUpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHbIX 337134,
KOTOpBIE HEOOXOMMO PEIINTh
JUISL €€ TOCTHIKCHHUSL.

3Hatb (35): 3HAET OCHOBHBIE BO3MOXKHOCTH KOMITBIOTEPHOTO
3pEHHS U CIIOCOOBI X UCIOJIB30BAHUS B PA3INIHBIX
MPUKJIAHBIX MPOEKTaX

Ymets (Y5): yMeeT BOCIIPOU3BOUTh OCHOBHBIE
AITOPUTMUYECKUE OTIEPAIHH C H300PaAKCHUSIMH U
BHICOIIOTOKOM C HCIIOJIb30BAHHEM METO/I0B
KOMITBIOTEPHOTO 3pEHHS

Braners (BS): Bnaseer HaBbIKaMu Moay4eHuss HHGOpMALIUH
Ha OCHOBE aHaJINU3a U300paKEHHIA 1 BUICOTIOTOKA U ee
MHTEPIPETALUH

YK-2.2 Beibupaer onTUManbHbIH
crmoco0 pernieHust 3a1a4, UCXO s
13 UMEIOIUXCS PECYPCOB U
OrpaHUYCHUN

3uath (36): OCHOBHBIC TIPABOBEIC OTPAHUICHUS H
HOpPMAaTHBHBIC JIOKYMEHTHI, CBSI3aHHBIC C IPHMEHCHHEM
TEXHOJIOTUH KOMITBIOTEPHOTO 3pEHHS

YMmets (V6): ymMeeT aHATU3UPOBATh BOBMOXHOCTH
JIANTbHEHILIETO TPYI0yCTPOWCTBA B paMKax
npodeccHoHAILHOI HANPaBICHHOCTH C UCIIOJIb30BAHHEM
3HaHUi B cepe KOMIIBIOTEPHOT0 3pEHHUs

Bnagets (B6): BnageeT HaBpIKaMH MMOWCKA, YTCHUS H
MHTEPIPETALNH 3aKOHOIATENILCTBA U IPABOBBIX HOPM,
PETYIHPYIONHX 001acTh NpodecCHOHAILHOM e TeIbHOCTH

VYK-2.3 Ananusupyer
JIeHCTBYIOIIEE 3aKOHOATEILCTBO
U TIPaBOBbIE HOPMBHI,
peryaupylomnye 00JacTb
poeCCHOHATBHOM
JIeATeIbHOCTH

3Hatb (37): 3HAET TPYJOEMKOCTb BBITIOJIHEHHMS 3a/1a4,
CBSI3aHHBIX C KOMITBIOTEPHBIM 3PCHUEM, a TAKKE
TEOPETUYECKUE OCHOBBI KOMIIBIOTEPHOI'O 3PEHUS
Yumets (Y7): UMmeet copMUpOBaHHBIE HABBIKK
MpOTpaMMHUPOBaHUA Ha si3bike Python




Bnagets (B7): Bmageet ciocobamMu penieHust MPaKTHIECKUX
Y MIPUKJIAHBIX 33724 NPo(ecCHOHATBHON AEATEIILHOCTH C
HCITIOJIE30BAHUEM KOMITBIOTCPHOTO 3PCHHUS

4, O0beM IUCHHUIIINHBI

OO0mui 00beM JUCHUILIMHBI COCTABIIAET 3 3a4eTHBIX eqruHulbl, 108 gacos.

Tabnuna 4.1.
AyIUTOpHBIE 3aHATHS/KOHTaKTHAs paboTa, Bopra
dopma Kypc/ qac. CamocrosiTenpHas P .
POMEKYTOUHOH
o0y4eHust ceMecTp [Tpaktuueckue | JlabopaTtopHsle pabota, 4ac.
Jlektmu aTTecTaluu
3aHATHS 3aHATHS
OuHnas 2/4 16 - 32 60 3a4er

5.1. CtpykTypa IUCHHUTIITUHBI.

5. CTpyKTypa M colep:KaHue JUCIUITHHDI

ouHas ¢opma odyuenus (OPO)

Tabmuma 5.1.1

C AyIUTOpHBIC 3aHATHS,
No TPYKTYpa AHCIHILITHHBL yac. CPC, | Bcero, K OlIcHOUHbBIC
n/n Homep yac. Jac. on MK cperncTBa
HaumenoBanue pasnena JL. Mp. | JIab.
pasnena
1. OcHogpl s1361Ka Python 3 - 6 6 15 zﬁig yoCHT;{;H
TeopeTnyeckne OCHOBBI VK-1.1 VeTHbIA
2. TEXHOJIOTUU 3 - - 4 7 VK-1.4 onpoc
KOMIIBIOTEPHOT'O 3pEHUS
IIucbmenn
YcraHoBKa HEOOXOIUMBIX VIl ast paGota
3. porpamMm u 1 - 2 2 7 1.2.1.4,2.2 (na HK},
3aBUCHUMOCTEN yCTHBIA
oTpoc
VK-1.1, ITucemenn
1.2,1.3, as paborta
4. OcHOBBbI paGoThI ¢ 1 - 6 2 9 14,22 (HE 1K),
M300paKEeHUSIMU S
oTpoc
VK-1.1, ITucemenn
PucoBanue guryp u 1.2,1.3, ast pabota
5. neyarhb TEKCTa C 1 - 2 2 5 1.4,2.2. (na 1K),
ucnosnbs3oBaanem OpenCV YCTHBIR
OIpoc
VK-1.1, ITuceMenn
1.2,1.3, ast paboTa
6. O6paboTka n3o0pakeHuit 1 - 2 2 5 1.4,2.2. (na 1K),
YCTHBIN
oTpoc
VK-1.1, ITucemenn
1.2,1.3, ast paborta
7. PunpTpaums 1 - 2 2 5 14,22 (Hap 1K),
M300paKeHU yCTHBII
oTpoc
VK-1.1, ITuceMenHn
8. Onpefienenute 06LeKTOR 1 - 4 2 5 12,13, | aspabora
Ha U300pakKeHUHN 14,22, (na TIK),




YCTHBIHN
ompoc
VK-1.1, IMucemenn
1.2,1.3, as pabota
9. 9. AHanuz BUIEO 1 - 2 2 5 1.4,2.2. (ma I1K),
YCTHBII
ormpoc
[Tpunoxenus c VK21 VCTHBIH
10. 10. HUCIOJIb30BaHUEM 1 - - 2 3 5 3" ' onpoc
KOMITBIOTEPHOTO 3pEHUsI
PazpaboTtka nmpukiagHOTO YK-2.1, Keiic-
11. | 11 IPOEKTa C 1 - 6 12 19 2.3, 3a/1aa
ucnonb3oBanuem OpenCV (Ipoexr)
[IepcnekTuBel VK-2.1, VCTHBIH
T UCIIOJIB30BAHUS L ] ) ) 3 2.3, onpoc
MalIMHHOTO 3pEHUS B
TEXHUYECKHUX MTPOCKTAX

YK 1.1 - | Bompocs k
13 | Bauer - - - 20 20 14,VK2.1 3a4eTy
-23.

Uroro: | 16 - 32 60 108

5.2. ConeprkaHue TUCHUTIITUHBI.

5.2.1. ConeprkaHue pa3ieaoB JUCIUIUTHHBI (IUAAKTHYCCKUE STUHUIIBI).

Paznen 1. «OcHoBsI s3bika Pythony. Vceranoska Python, pip, IDE. CuHrakcuc  s3pika.  Tunsl
NaHHBIX. bubmmoreku, Moy, L{ukiel, mormdeckue omnepanuu. [Ipocras mporpamma Ha python «Beer
Songy. 3amyck mporpamm python u3 komanaHo# ctpoku u u3 IDE

Pasmen 2. «Teoperrueckue OCHOBBI TEXHOJOTMH KOMIIBIOTEpHOTO 3peHus». [lukcens. IBer.
Marpuia

Pasnen 3. «YcraHoBKa HEOOXOUMBIX ITPOrpamMM U 3aBUcHMOCTe». Linux Mint/Ubuntu. Python3 ¢
JIOTIONIHUTEIBHOM ~ yCTaHOBKO#M  OmbOiamoTek/3aBucumocteii  (humpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHOBBI pabOTHI ¢ U300paKEHHUSAMUY. 3arpy3ka M IMoka3 u3o0paxenus. Jloctynm K
KOHKpPETHBIM MHKCeNsIM. Pa3pe3anume MaccuBa u3oOpakeHus. M3meHeHHne pa3smepa H300pakeHUS.
Bpamenue nzobpaxenus

Paznen 5. «PucoBanue uryp u neuats TekcTa ¢ ucnoiszoBanneM OpenCVy». PucoBanue ¢uryp Ha
nzobpaxxenuu. [leuats Tekcra

Pasnen 6. «O6paboTka n3obpaxenuity. [Ipumenenune onepanuii o U3MEHEHHUIO N300paKEHHUH.

Paznen 7. «®unbrpanms wuszoOpaxenuit». Hamoxkenme Macok Ha wuzoOpaxeHue. PasmbiTue
n3o0paxeHusi. i3mMeHeHue 11BETOBOr0 KOHTypa Nn300paxeHuil.

Paznen 8. «Omnpenenenue o0BbEeKTOB Ha H300pakeHun». KoHBepTHpoBaHHEe B cepblil gopmart.
Ompenenenne kpaeB Ha nzodpaxenuu. Thresholding. JlerekrupoBanue kontypoB. Erode and dilate.
Masking and bitwise

Paznen 9. «Anamu3 Bujeo». AKTUBAIHS Kamephl ¢ moMompio OpenCV. 3axBar BUIEO ¢ TTOMOIIBIO
kamepbl. O6paboTKa BUIEOMOTOKA.

Paznen 10. «IIpunoxeHus ¢ UCIIOIb30BAHUEM KOMIIBIOTEPHOTO 3PEHUS». AHAIN3 CYLIECTBYIOLIMX
IIPOEKTOB U 3aJa4 B IPO(ECCHOHATBHOM c(epe ¢ NCTIOIb30BaHUEM KOMIIBIOTEPHOT'O 3PEHMSI.

Paznen 11. «Pa3paboTka NpUKIQIHOTO IMPOeKTa ¢ wucmosib3oBanueM OpenCVy. Omnpenencaue
npobsieMHoOM chepsl B pamkax npodeccuoHambHoi oomactu. [Ipumenenue knaccudukaropa Haar Cascade
JUISL OTIpEJIeNIEHHOr 0 THIa 00BEKTOB. JleTekTrpoBaHue, pacrio3HaBaHue 00beKToB. OOpaboTKa pe3yIbTaToB
nerektupoBanus. [lepenaya u ucronbp3oBaHue HHGOPMALIUH.




Paznen 12. «llepcnekTBBl MCHOJAB30BaHUS MAIIMHHOIO 3PEHUS B TEXHMUYECKHUX IIPOEKTaX.
Hcnonw3oBanue knaccuduxaropo. McmonbzoBanue Helipocereld. KommbroTepHoe 3peHrne B MOOMITBHBIX
MMPUITOKCHUAX.

5.2.2. Coneprkanue AUCIMIUIMHBI IO BUaM Y4eOHBIX 3aHATHH.

JleKIIHOHHBbIE 3aHSITUS

Tabmuma 5.2.1

. Howmep O0nem, gac.
i pa3zena 0O 300 0O3d0 Tema nexmun
JUICIUILTHHBI
1. 1. 3 - - OcHoBblI s1361Ka Python
2. 2. 3 - - TeopeTnyeckne 0CHOBBI TEXHOJOTHH KOMIIBIOTEPHOTO 3PCHHSI
3. 3. 1 - - YcraHoBKa HEOOXOAMMBIX ITPOTPAMM H 3aBUCHMOCTEH
4, 4. 1 - - OcHOBBI PabOTHI C H300PAKEHUIMHU
5. 5. 1 - - PucoBanue Guryp u nevarth Tekcra ¢ uernosb3oBanuneM OpenCV
6. 6. 1 - - O06paboTKa H300pAKEHUI
7. 7. 1 - - durbTparys H300paKEeHUH
8. 8. 1 - - Omnpeneneare 00bEKTOB Ha H300paKEHUH
9. 9. 1 - - AHanus BUIEO
10. 10. 1 - - [TpuitoskeHHs ¢ UCTIOTIB30BAHUEM KOMITBIOTEPHOTO 3PCHHUS
11. 11. 1 - - Pa3paboTka npuKkIaJIHOTO IpoeKTa ¢ Hermoyib3oBanueM OpenCV
12 12 1 i - [epCneKTUBBI HCTOJIL30BAHUSI MAIITHHOTO 3PEHUS B TEX HUYECKUX
MPOeKTax
HUroro: 16 - -

HpaKTI/I‘leCKI/IC 3aHATUA y‘IC6HBIM IJIaHOM HE NPCAYCMOTPCHEI.

JlabopaTopHbie paGoThI

Tabmmua 5.2.3
Ne Howmep pasera Obmow, ac. HaumenoBanue 1abopaTopHOi paboThI
1/ JUCITUTUIAHBI 00 300 | O3P0
- VYcranoska Python u moaroroska k 3amycky mporpamm. OCHOBBI
1. 1 6 - s3pika Python: nepsast nmporpamma. Ipocrast nporpamMa Ha
python.
2. 2 - - - TeopeTrnueckiie OCHOBBI TEXHOJIOTHH KOMITBIOTEPHOTO 3PEHUS
3 3 ’ ) - YcraHOBKa HEOOXOUMBIX IPOrPaMM M 3aBUCHMOCTEH JITs paboThI
’ OUOIHOTEKOM KOMITBIOTEPHOTO 3peHHs Ha si3bike Python
4. 4 6 - - OCHOBBI pabOTHI ¢ H300pAKESHUSIMU
5. 5 2 - - PucoBanue puryp u neyath TEKCTa ¢ Mcmoib30BaHueM OpenCV
6. 6 2 - - O06paboTka n300paskeHN i
7. 7 2 - - @unbTpanys n300pakeHnit
8. 8 4 - - Omnpenenenne 00bEKTOB Ha N300pKEHUN
9. 9 2 - - AHanus BUIEO
10. 10 - - - [IpunoxeHns ¢ UCIOIB30BAHNEM KOMITBIOTEPHOTO 3PEHUS
11. 11 6 - - Pa3paboTka mpuKIIaIHOTO MMPOCSKTA ¢ MCmoib30BanneM OpenCV
- [lepcriekTHBBI HCTIOJIB30BAHUSI MAIIMHHOTO 3PEHMS B TEXHUYECKUX
12. 12 ) i MPOEKTAX
Hroro: 32 - -

CamocrosiTeibHast padoTa CTyaeHTa

Tabnuma 5.2.4

n/m

Howmep paznena

O0nemMm, gac.

JHUCHHUITIINHBI

0®0 | 300 | 0390

Tema Bung CPC




1 1 6 OcHomst 3bika Python N3ydenne TeopeTHaecKoro
MaTepHaa 1o paszeiy
TeopeTnueckue OCHOBBI ITonroroBka mokiaga
2 2 4 TEXHOJIOTUH KOMIIBIOTEPHOTO
3peHust
[loaroroska otuera K
YcTaHoBKa HEOOXOAUMBIX nabopaTopHOii pabore,
3 3 2 MPOrpaMM U 3aBUCHMOCTEH N3y4YECHUE TEOPETHIECKOTO
MaTepHaa 1o paszeiy
ITonroroBka otuera kK
OCHOBBI pabOTHI € nmabopaTopHOii padore,
4 4 2 U300paKESHUAMH U3YYCHHE TEOPETHYECKOTO
Marepuaa o pasaeiy
[loaroroska otuera K
PucoBanue ¢uryp u neyarb Tekcra naboparopHoii pabore,
> > 2 ¢ ucrnosns3zoanrem OpenCV U3y4eHHe TEOPEeTUYECKOTro
MaTepHaa 1o paszeiy
INoaroTroBka oTyera K
6 6 2 O0paboTka n300pakeHnH Aabopatoproi padore,
U3YYCHHE TEOPETUYECKOTO
Marepuaa o paszieiy
IloaroroBka otuera k
7 7 2 OunpTparys n300paskeHUH Aabopatoproii padore,
N3yYCHUE TEOPETHIECKOTO
MaTepHaa 1o paszieiy
[NoaroTroBka oTyera K
OmnpenencHre 00HEKTOB HA nmabopaTopHOii padore,
8 8 2 U300paKEHUN U3YYCHHE TEOPETUYECKOTO
MaTepHaa 1o paszaeiy
IloaroroBka otuera kK
9 9 ) AHAIIH3 BHICO nabopaTopHOit pabore,
N3yYCHUE TEOPETHIECKOTO
Marepuaa Mo pasaeiy
[TpusIoKeHUsI ¢ UCTIOIb30BaHHEM INoaroToBka nokiIana
10. 10. 2 KOMIBIOTEPHOTO 3pEHUS
Pa3paboTka NpHUKIagHOTO IPOEKTA [ToaroroBka oT4yeTa MO
1. 1L 12 ¢ ucnosp3oBanuem OpenCV MIPOCKTY
[TepcrieKTHBBI UCTIOJIB30BAHUS N3yYCHUE TEOPETHIECKOTO
12. 12. 2 MAIIIMHHOTO 3pEHUS B TEXHUYECKHUX MartepHaia 1o pasaeiy
MpPOEKTax
13. 13. 20 3auer [MonroTroBka k 3a4eTy
HWroro: 60

5.2.3. HpCHOI[aBaHI/IC JAUCHUIIIIMHBI BEACTCA C IPUMCHCHUEM CIICAYIOIINX BUIOB 06pa3OBaTeJ'IBHBIX

TEXHOJIOTUH:

— Busyanuzanus yue6HOro Marepuasa nmocpecTBOM MHTEPAKTUBHBIX MPE3EHTAINI B AHATOTOBOM

pexxumMe (JICKIIMOHHBIC 3aHSITHS);

— Keiic-meToa: pa36op HEKOTOPBIX TEMAaTHK Kypca Ha MpHUMeEpe peabHbIX JOCTHKHUMBIX 33a1a4 U
MPaKTUYECKUX CUTyalui (JabopaTopHbIe 3aHATHS);

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

— Hcnonp30BaHne akTyadbHbIX HHTEPHET-PECYPCOB, OH-JIAMH JEKIMH, B TOM YHUCJIE HA aHIVINHCKOM

SI3BIKE;

— Meroa npoekToB (1abopaTOpHBIE 3aHATHS ).




6. TemaTuka KypcOBBIX padoT/IIPOEKTOB

KypcoBbie paboThI/IPOSKTHI YU4€OHBIM IJIAHOM HE TIPETYCMOTPEHBI.

7. KoHTpoJibHBIE PaboTHI

He npenycmotpeHo.

8. OueHka pe3yJbTATOB OCBOECHHS JHCIUIIHHBI

8.1. KpI/ITepI/II/I OLCHHWBAHHUA CTCIICHU ITIOJIHOTBI M Ka4€CTBA OCBOCHU A KOMHGTGHL[I/Iﬁ B COOTBCTCTBHUU

C IJIAHUPYEMBIMHU pe3yJibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PeiituHrOBas cucreMa OIICHHMBAHHUS CTCIICHHM IIOJHOTHI M KaueCTBa OCBOCHHS KOMHGTGHHI/Iﬁ

oOyJaromuxcst O4HON (opMbI 00yUCHHS MpeicTaBieHa B Tadbuie 8. 1.

Tabmuna 8.1
Ne i/mt Buibl MEpONPUSTHIA B paMKax TEKYIETO KOHTPOJIS KosmuecTBo 6ajuios
1 Tekymias aTTecTauus
1 Ycerasiii onpoc 1o Teme "OcHoBHI s13b1Kka Pythony 20
2 [pesenTanus nokitana o TeMe «TeopeTHyecKre OCHOBBI TEXHOJIOTHU 10
KOMIIBIOTEPHOTO 3PCHUS
HTOI'O 3a nmepBy10 TEKYIIYIO aTTECTAIUIO 30
2 TeKyllas aTTecTalusl
3 3amuta oT4eTa 110 1abOpaTOpHOi paboTe Mo TeMe «Y CTaHOBKa 5
HEe00XOMMBIX IPOrPaMM U 3aBUCHMOCTEH»
4 3ammrTa oT4era 1mo 1abopaTopHoii padorte mo TeMe «OCHOBBI pabOTHI € 10
U300pKECHUIMUY
5 3ammra oT4era 1o 1abopaTopHoii pabote mo Teme «PucoBanue dpuryp u 5
meyaTh TeKCTa ¢ ucnonszoBanneM OpenCVy
6 3ammrTa oT4era 1mo 1abopaTopHOii pabore mo Teme «O6padboTKa 5
n300paKCHHAN
7 3amura oT4eTa 1o J1abopaTopHoil padote no Teme «PUIbTpaLUL 5
M300paKeHUIN»
HTOT'O 3a BTOPYIO TEKYLIYIO aTTECTAIIHIO 30
3 TekyIias aTTecTaIus
8 3ammuTa oT4eTa mo JaboparopHoit pabore o Teme «OmnpeneneHne 00bEKTOB 4
Ha M300pakeHIN»
9 3ammuTa oT4eTa 1Mo JabopaTopHoi paboTe Mo TeMe «AHAIHN3 BUIEO» 2
10 [Mpesenrauus noknana mo teme «[IpuiioxkeHust ¢ UCIONb30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHS)
11 3amuTa NIPUKIAIHOTO IPOEKTa MO MPUMEHEHHIO TEXHOJIOTHi 30
KOMITBIOTEPHOTO 3peHHs B IpodecCHOHaIbHOM cdepe
12 VYernblii onpoc 1o TeMe «llepcrnekTuBbl UCI0Ib30BaHUS MAILIUHHOTO 3PEHUS 2
B TEXHHUYECKHX MMPOEKTAX)
HNTOI'O 3a TpeThIO TEKYIIYIO ATTECTAIHIO 40
BCET'O 100

9.1. IlepeueHpb peKOMEHTyeMOM JIUTEpaTypbl IpeacTasiieH B [Ipunoxenun 2.

9. VYuebOHo-MeToaUYECKOE U HHPOPMALMOHHOE O0ecTiedeHHue TUCIUTITUHBI

9.2. CoBpemeHHbIE TpodeccoHaNbHbIE 0a3bl TaHHBIX U HH(OPMALMOHHbBIE CIIPABOYHBIE CUCTEMBI:

— DNeKTpOHHBIN KaTanor/JnekrponHas oudanorexka TUY

— OKBCOH- nndopmannonHas cuctema J10cTyna K 3JeKTPOHHBIM KaTajoram OMOIMOTEK cdepbl
00pa3oBaHMs U HAYKU

— DOnektponHo-0uOmMoreynas cucrema [IPR BOOKS



— DnexTpoHHO-0nbnnoTeyHas cucreMa « KoHCylIbTaHT CTyIeHTa»

— DIIeKTpOHHO-O0nOIMoTeuHas cucreMa «JIanby

— DIeKTpoHHO-O0nbMoTeuHas cucrema «Book.ruy

— DnektponHas 6ubnnorexa FOPANT

— Hayunas snektponnas 6ubnmoreka ELIBRARY.RU

— HanmonanwsHnas anexkrponnas oudiaunoreka (HOb)

— IlonHoTtekcToBas 6a3a nanHbix TUY

— bubnmnoreku HedTsaHbIx By30B Poccun

— CnpaBouno-uHpopmanronHas 6a3a qaHHBIX « TexdKcmepT»

— DJEeKTPOHHBIE PECYPCHI OTKPBITOTO AOCTYIIA

— baza nanneix PocnateHt

— OnePetro — bubnuoTeka TEXHUYECKHX CTaTel 1Mo pa3paboTke HEPTSIHBIX U Ta30BBIX
Mectopoxaernii ObmecTBa nHxeHepoB-HeTIHIKOB SPE

— Yuausepcurerckas 6ubmuoreka ONLINE

— MexnyHapoaabie pedepaTuBHbIC 0a3bl HAYUYHBIX H3IaHHUHA

— Mex1yHapoIHbI eBponecKuil MHIEKC LUTUPOBaHUs B 00J1aCTH T'yMaHUTapHbIX Hayk European
Reference Index for the Humanities (ERIH)

— Ilpesunentckas 6monmoreka uM. b.H. Enbiinna

— CBOAHBIA KaTaJIOr MEPUOAMYECKUX M3JaHui MW wu3gaHuid opraHoB HTU, mnomydaemsbix
ouonmorexamu r. TroMmeHu

9.3. JluneHsnoHHOE W CBOOOJHO paCHpOCTPaHAEMOE IMPOTPaMMHOE OOECIeYeHHe, B T.4.
OTEYECTBECHHOT'O MPOU3BOICTBA!

1. Microsoft Windows x64 (1e Huxe 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ momoHHUTENBbHOM YCTaHOBKOM OMOIMOTEK/3aBUCHMOCTel (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. MaTepuanbHO-TeXHHYECKOe ofecnevyeHne TUCHHIIIHHBI
ITomemienuss s MpOBEACHUS BCEX BHJIOB palbOThI, MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM,

YKOMIIJICKTOBAHBI HCOGXO,[[I/IMBIM OGOpyI[OBaHI/ICM U TCXHUYCCKHUMHU CPCACTBAMU O6y‘-ICHI/I$L

Tabmuma 10.1

Ilepeuenn
000pyI0BaHUS, [TepeueHb TEXHUIECKUX CPEJICTB O0yUCHUS, HEOOXOAMMBIX TS
Ne /it HEO0OXOUMOTO OCBOCHHS JUCIUILIHHBI
JUISL OCBOCHHUS (IeMoHCTpaIMOHHOE 000PYI0BaHHE)
JIUCITATITUHBI

JlaGopaTtopusi, 060pynOBaHHAsI MEPCOHATBHBIMH KOMITBIOTEpAMHU C
xapakrepuctukamu He Menee Corei3, ocHaleHHbIE (U3MUECKON
1 - Bujicokaptoit, Web-kaMepoii, MOIKIFOUYCHHEM K HHTEPHETY C
paBaMU aJIMUHUCTPATOPa, UMEIOIIUMHU BO3MOXHOCTh YCTaHOBKHU
I10; mpoekTop, 3ByKOBOCITPOU3BOAAIICE 000PYAOBaAHIE




11. Meroanyeckue ykazanus no opranusanuu CPC

11.1. Meroauueckue yka3aHus 10 MOATOTOBKE K JIAOOPATOPHBIM 3aHITHSM.

Ha nmaGopaTopHbIX 3aHATHIX OO0yYaIONIUECs U3YYarOT TEXHOJOTHU U METOIbI KOMIBIOTEPHOTO
3peHHsI ¥ BMECTE C TpEnoJaBaTeiieM BBIMOIHSIIOT 3aliCh MPOTPAMMHOTO KOJa, €ro anpoOanuoo U
3amanue mo ero m3MeHeHuto. s sddexTuBHON paboThl 0Oydarommecs MOJDKHBI UMETh MpU cebe
HOYTOYKH C 3apaHee yCTaHOBJICHHBIM KOMIUIEKTOM IMPOrPaMMHOTO 00ecredeHUs] U HeOOXOIUMBIMU
3aBHCUMOCTSIMH. B mporiecce moAroToBKY K MPAaKTUYECKUM 3aHATHIM 00ydaronrecs MOryT puoerarb
K KOHCYJIBTAI[UH MTPETIOIaBaTellsl.

11.2. Metoaudeckue yKka3aHus 10 OPTaHU3aIllud CAMOCTOSITEIIbBHONW PabOTHI.

CamocrosiTenbHas pabota 00y4arOUIMXCsl 3aKIIOYACTCs B M3YYCHUH pPsila TEM, BBIIOJIHEHHH
THUIIOBBIX DJJICMCHTOB IMPOrpaMMHOI0 KoOJa, IMOATOTOBKC K IMPE3CHTAIMU OOKJIAAO0B II0 pPAoy
TEOpeTHUeCKUX TeM. Ha 3aHsaTum mpenopaBatenb JaeT PEKOMEHAAINH, HEOOXOAUMBIE sl OCBOCHHUS
MarepHania.



[Ipunoxenue 1

IInanupyemMble pe3ybTaThbl 00y4eHHs 1Jis1 GOPMHUPOBAHMSA KOMIIETEHIMU U KPUTEPUH UX OLlEHMBAHUS

Jucnuniuna: KoMibploTepHOE 3peHue B pelIeHUH HHKEHEPHBIX 3aa4
HanpasJsienue noaroroBku: 23.03.02 - HazemHbIe TpaHCIIOPTHO-TEXHOJOTHYECKHE KOMIUICKCHI
Hanpagiaennocts (mpouib): Mammusl 1 000py1oBaHKE A7 TMKBUIAIMK TOCIEACTBHI YPE3BbIUANHBIX CUTYAIUi, CTUXUIHBIX OCICTBHUMA, TyIICHUS

I1OKapoB

Kon u HaumMeHoBaHNE
KOMITCTEHI[UH

Ko u HaumMeHOBaHuE
HH/IMKaTOPOB JIOCTHKEHUS
KOMIIETCHITU I

PesynbraThl 00yueHus 110
JIMCLATLIAHE

Kpurepun oneHHBaHUs pe3yIbTaTOB 00yUeHHs

1-2

3

4

5

VYK-1 Cnocoben
OCYIECTBIIATD TIOUCK,
KPUTHUYECKHH aHaIN3
U CHHTE3
nH(pOpMAIHH,
MIPUMEHATH
CHUCTEMHBIM MOIXO]T
JUISL peILeHUst
MIOCTaBIICHHBIX 3229

VYK-1.1 OcyuiecTBinsieT BbIOOD
AKTyaJbHBIX POCCUHCKUX U
3apyOeKHBIX HCTOYHHUKOB, a
TaK ke MOUCK, cOop U
00paboTKy HH(pOpPMAIIUH,
HEOOXOAUMOH ISl peIeHUs
MOCTaBJIEHHOM 3a/1a4H.

3Hath (31): 3HAET OCHOBHBIE
uH(OPMALIHOHHBIE PECYPCHI,
[IPOTrpaMMHBIE TIPOIYKTHI,
MOCBSILICHHBIC TEMATHKE
KOMIIBIOTEPHOTO 3pEHHs, a
TaK)KE OCHOBHBIX yYCHBIX,
yOIMKYOMIMXCS B 9TOM

coepe

HE 3HaeT OCHOBHbIE
HH(OPMALMOHHBIE PECYPCHI,
IPOTpaMMHEIE IIPOTYKTHI,
MIOCBSIIIICHHbIE TeMaTHKe
KOMITbIOTEPHOT'0 3pEHHUS, a
TaKKe OCHOBHBIX YUEHBIX,
Iy OJIMKYIOLINXCS B 9TON

coepe;

3HAET [0 OJTHOMY IIPUMeEpY
OCHOBHBIX HH(OPMALMOHHBIX
PecypcoB, IPOrpaMMHBIX
MIPOJYKTOB, OCBSIEHHBIX
TEMATUKE KOMIIBIOTEPHOTO
3pEHHs], ¥ OJTHOTO M3
HanOoJIee N3BECTHBIX yUEHbIX,
1y OIMKYIOIIUXCS B 3TOM

cdepe;

3HAeT HEKOTOPbIE
UH(OPMALIOHHBIE PECYPCHL,
[POrPaMMHBIE TIPOIYKTHI,
HOCBSILICHHBIC TEMATHKE
KOMIIBIOTEPHOTO 3pEHHsI, a
TaK)Ke HEKOTOPBIX yUCHBIX,
Iy OJIMKYFOLIMXCSL B 3TOM

chepe;

3HAeT OCHOBHBIE
HMH(OPMALMOHHBIE PECYPCBI,
NIPOrpaMMHBIE IPOIYKTEL,
MIOCBSIIIIEHHBIE TEMATUKE
KOMIIBIOTEPHOT'O 3pEHHUS, a
TaKKe OCHOBHBIX YUCHBIX,
Iy OIMKYIOIHUXCS B 9TOH

coepe;

VYumers (V1): ymeer
00pabaThIBaTh HAMJICHHYIO
UHPOPMAIHIO U
TIO/IrOTABIINBATh €€ B
yIOOHBIH JUTs JANbHEHILEero
MCHOJIBE30BaHMs (hopMat

He yMeeT 00pabaTsIBaTh
HaleHHYI0 HH)OPMALIUIO U
TIOJIrOTaBIINBATh €€ B
YIOOHBIH JUTs TanbHeHIero
UCTIONBb30BaHus hopmate;

yMeeT MPHMEHSTh
OTpaHUYEHHbIH Habop
CPEICTB UL OHMCKa
HH(OpPMALMK U TOATOTOBKI
ee B yJJOOHBIN ISt
JaJbHEHIIero MCIoIb30BaHUs
(dopmar;

yMeeT HCIOJIb30BaTh Habop
TEOPETUYECKNX 3HAHUH st
PEIICHHMS IIPOKOTO MePeyHs
THITOBBIX 33124 110 00paboTKe
UH(POPMAIMH 1 TTOATOTOBKE
ee B yIOOHBIH JuIst
JTANBHEHIIIEr0 HCTIOJIb30BAHUS
thopmar;

yYMeeT UCIIONIB30BaTh
TEOPETHIECKHE 3HAHUS TSI
PpEIIeHNUS HETHITOBBIX 3a/1a4
1Mo 06padoTKe MHPOPMAIUK 1
MOJIrOTOBKE €€ B yJOOHBIN
JUTSL TATTbHEHIIIETo
HCTIONB30BaHUS (hOpMaT;

Bnanets (B1): Bnageer
TEXHUYECKAM aHTITHACKHM
SI3BIKOM TSI TIOVICKA U ITEHHS
AHIJIOSI3BIYHON JIMTEPATyPhl B
chepe nHGOPMALOHHBIX
TEXHOJIOT Uit

HE BJIaJIeeT TEXHUISCKIM
AQHTTIHHCKUM SI36IKOM ISt
MOMCKA U YTCHHS
QHTJIOSI3BIYHON JINTEPATyPhI B
cepe nHGOPMALOHHBIX
TEXHOJIOTHit

BIIa/ICET HaBbIKAMHU
HCIOJIb30BAHUS TEXHUIECKOTO
AHTJIMICKOTO S3BIKA CO
cJI0BapeM JUls TIOMCKa U
YTEHUS aHTTIOSI3BIYHON
JIUTEPATypHI B chepe
HMH()OPMALOHHBIX
TEXHOJIOTHH

BJIaJIeeT TEXHIIECKUM
QHTJIHHCKUM SI3BIKOM IS
MOMCKA U HOHUMAHUS
QHTJIOSI3BIYHON JINTEPATypPhI B
chepe nHPOPMALOHHBIX
TEXHOJIOTHit

BIIaJIeeT TEXHUUECKUM
QHTTTHICKUM SI3BIKOM, B TOM
YHCIIe B Pa3rOBOPHOU (opme
UL IOMCKA M YTEHUS
AHTJIOSI3BIYHON TUTEPaTypPhl B
chepe nHGOPMAIMOHHBIX
TEXHOJIOTHH

YK-1.2 CucremMatH3upyer u
KPHTUYECKH aHAIU3UPYeT
UH(OPMALIHIO, TTOJTyYEHHY IO
U3 Pa3HbIX HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHMAMH U YCIOBUAMHU
3a/1auu

3uath (32): 3HaeT
BO3MOXKHOCTH
PacrpoCTpaHEHHBIX
OHOIMOTEK KOMIIBIOTEPHOTO
3penus, Hanpumep, OpenCV

He 3naet Bo3MoxHOCTH
pacrnpocTpaHeHHBIX
OHOJIMOTEK KOMIIBIOTEPHOTO
3PEHHS;

3HaeT MECTOHAXOXKIECHUE U
Ha3HauYeHHe OHOIMOTEKH
KOMITBIOTEPHOTO 3PECHHS
OpenCV;

3HaeT OCHOBHBIC MOJIOKEHUS
JIOKYMEHTAllUH 1 IIPUMEPHI
HCIOJIB30BAHMS OCHOBHBIX
dyHKIMIE ONOIMOTEKH
KOMITBIOTEPHOT'O 3pECHHS
OpenCV;,

3HaeT OOJIBLIIMHCTBO
BO3MOXKHOCTEH HECKOJIBKUX
OMOIMOTEK KOMIIBIOTEPHOTO
3pEHHsI, B TOM YHCIIE
OpenCV, u crioco6oB ux
MIPUMEHEHUSI Ha TPAKTHKE;

VYmets (Y2): ymeer
NPUMEHSATE CPEICTBA
YCTaHOBKH POTPAMMHOTO

HE YMECT NPUMCHATH
Cpe€AcTBa YCTAaHOBKHU
TIIpOrpaMMHOT'O obecrneyeHus

YMEET 10 KOHKPETHOH
[IICbMEHHOM HHCTPYKIUHA Ha
PYCCKOM $I3bIKE IPUMCHSTh

YMeeT IPUMEHSITh CpeCTBa
YCTaHOBKH IPOTPAMMHOTO
obecmeuennst Python,

YMEET pelIaTh HETUIIOBBIC
3aJa4vu 1o NpuMEHCHUIO
CpE€ACTB YCTAHOBKH




obecrnieuenus Python,
ucnons3osarh |IDE mist
CO3/1aHHs, PEIAKTHPOBAHHSA U
3allycKa KoJia, IIPOU3BOANTH
HACTPONKyY ONepalMOHHON
CHCTEMBI JUIS 3aITyCKa
MIPOEKTOB B cepe
KOMIIBIOTEPHOTO 3pEHHS

Python, ne ymeer
ucnonb3osars IDE mis
CO3aHuUs, PEIAKTHPOBAHUS 1
3aIycka Koja, He yMeeT
MIPOU3BOIUTH HACTPOUKY
OIePaLOHHON CUCTEMBI IS
3aIycKa poeKToB B cdepe
KOMITBIOTEPHOTO 3PEHHS;

CpEeICTBa YCTAaHOBKU
POrpaMMHOr0 00ecIeyeH s
Python, ucnosnw3zosars IDE
JUTSL CO3JAHMSL,
PEeIaKTHPOBAHKS U 3aIlyCcKa
KOJa;

ucnons3oBats IDE s
CO3/aHMs, PEAAKTHPOBAHUS U
3aIycKa KoJia, IPOU3BOUTh
HAaCTPOWKY ONepallMOHHON
CHCTEMBI JUTS 3aITyCKa
MPOEKTOB B cepe
KOMITbIOTEPHOT'O 3pEHUS;

HPOrPaMMHOT0 00eCTICUECHHUS!
Python, ncrionezosanust IDE
JUIS CO3IaHMus,
PEIaKTHPOBAaHHS U 3aIlycKa
KOJia, IPOU3BEICHUS
HACTPOMKHM ONepaliOHHON
CHCTEMBI JUIS 3aIlycKa
MPOEKTOB B chepe
KOMIIBIOTEPHOT'O 3pCHHSI;

Bnanerts (B2): Bnageer
HaBBIKAMHU YTCHHS KOJIa, B
TOM YHCIIE YYXKOT0, ero
HHTEPIPETALUH, aIaTallu{
COIJIACHO TIPaBUJIaM YHCTOTHI
M yrTaeMocTu U Hopmam PEP

HE BJIaJICeT HABBIKAMH YTCHUS
KOJIa, B TOM YHCJIC 4yXKOTO,
€ro HHTePIpPETALMH,
a/IanTal{y COTIACHO
MpaBUJIaM YUCTOTHI U
yuTaeMocTH U HopMam PEP

BJIAJICET MUHUMAJIBHBIM
Ha0OpPOM HaBBIKOB YTCHHS
KOJ/ia, B TOM YHUCJIE 4Yy>KOTro,
€ro MHTEpIpPEeTaLHU U
aganTanun

BJIaJieeT OCHOBHBIMU
HaBBIKAMHU YTCHUS KOJa, B
TOM YHCIIE Yy>KOT0, €ro
UHTEPIpETal1y, aAanTaluu,
3HaKoM ¢ HopMamu PEP

BIIAJICET LIMPOKHM CIIEKTPOM
HAaBBIKOB YTEHUS KOJIa, B TOM
YHCIIe Yy)KOT0, ero
HMHTEepIPETAlNH, afanTalHu
COTJIACHO TPaBUJIaM YHCTOTBI
¥ YuTaeMocT U Hopmam PEP

VK-1.3 Ucnonb3yer
METOIUKH CUCTEMHOTIO
MOXO0/1a TIPU PEIICHUH
TIOCTABJICHHBIX 3a/1a4

3Hath (33): 3HACT METOAUKH
CHCTEMHOT'O TI0/IX0/Ia TIPU
PpELLEeHHUH TTIOCTaBJICHHBIX
3a1a4

He 3naeT MeToukmn
CHUCTEMHOT'0 MOJIX01a TIPH
PELICHUH TIOCTABICHHBIX
3aja4;

3HAET OCHOBBI METOIUKH
CHCTEMHOT'O TO/IX0/Ia TIPU
PELICHUH TTOCTABICHHBIX
3aj1ad;

3HACT METOIUKH CUCTEMHOT'O
noaxoaa 1pu peIeHuu
IIOCTaBJICHHBIX 3a/a4,

3HAeT METOJMKU CUCTEMHOTO
M0JIX0/1a IIPH PEIIEHUU
LIMPOKOro IepeyuHs 3a1ad, B
TOM YHCJIE HETHIIOBBIX;

Ymetsb (Y3): umeeT BBICOKUI
YPOBEHb KOMITBIOTEPHON
IPaMOTHOCTH

UMEET HU3KUH YPOBEHb
KOMIIBIOTEPHOM IPaMOTHOCTH;

HMMeeT MUHUMaJIbHBIA Habop
YMEHUH IT0JIb30BaHUS
NIePCOHABHBIM
KOMIIBIOTEPOM;

HUMEET BBICOKUI yPOBEHb
KOMIIBIOTEPHOM IPaMOTHOCTH;

MOXET yCTPAHATh
HEUCHPAaBHOCTH B
KOMITBIOTEPHBIX CHCTEMAX H
COBEPILEHCTBOBATH UX
KOH(UTYparmm;

Bnanerts (B3): Bnageet
OCHOBHBIMH ITOCTYJIATaAMH
CHCTEMHOT'O MMOX0/a K
MOYKET TIPUMEHSTH UX TIPU
penreHnH NpoQecCHOHANBHBIX
3a1a4

HE BJIaJeeT OCHOBHBIMU
TIOCTYJIaTAMK CHCTEMHOTO
HOZXO/a H HE MOXET
HPUMEHSTH HX IIPH PEIICHUH
npoecCHOHANBHBIX 3a1a4

BJIaJIeCT MUHUMAIIbHBIM
HabOPOM IOCTYJIaTOB
CHCTEMHOT0 TOAX0/a U
CIOCOOHOCTSIMH IPUMEHSITh
HX TIPU PEIIeHUH
npodecCHOHAIBHBIX 3324

BJIaJIeeT OCHOBHBIMHU
TOCTYyJIaATaMH CHCTEMHOTO
HOJX0/1a ¥ MOXKET IPUMEHSATh
UX TIPH PELIeHUH
podecCHOHANBHBIX 3a1a4

BIIaZICCT IOCTYIATAMHU
CHCTEMHOTO MOJXO0Ma 1
MOXET MPUMEHSITh UX [IPU
PCLICHNN HETHUIIOBBIX
TIPO(eCCHOHANBHBIX 33144

VK-2. Cnocoben
YIIPaBISITh IPOEKTOM
Ha BCEX JTalax ero
JKU3HEHHOTO IHKJIA

VYK-2.1 IIpoBoaut ananus
TIOCTaBJICHHOM IIeJTN 1
(hopMyITHPYET COBOKYITHOCTH
B3aUMOCBSI3aHHBIX 337134,
KOTOpbIE HEOOXOAUMO
PEIINTh TSI €€ TOCTHKECHHS.

3Hath (35): 3HAET OCHOBHBIE
BO3MOKHOCTH
KOMITBIOTEPHOT'O 3pEHHS 1
CMOCOOBI UX HCIIONB30BaHUS B
Pa3IMYHBIX MPUKIIATHBIX
MPOEKTaX

HE 3HaeT OCHOBHBIE
BO3MOXKHOCTH
KOMIIBIOTEPHOTO 3pEHHUS U
CIOCOOBI X HCIOIb30BaHUS B
Pa3IMYHBIX MPHUKIATHBIX
IPOEKTaXx;

3HACT OCHOBBI
KOMITBIOTEPHOI'O 3pE€HUS U €TI0
HCIIOJIb30BaHUA IJIs1 PEIICHUA
THUIIOBBIX 3a4a4,

3HAEeT OCHOBHBIE
BO3MOYKHOCTH
KOMIIBIOTEPHOTO 3pEHHUS U
CIOCOOBI X HCHOIb30BaHUS B
Pa3IMYHBIX MPHUKIATHBIX
IIPOEKTaXx;

3HACT BO3MOXKHOCTH
KOMITBIOTEPHOI'O 3pCHUS U
croco0bl UX UCTIOJIL30BAHUS B
HCTUIOBBIX NMPUKJIATHBIX
IIPOCKTax;

VYumers (Y5): ymeer
BOCIIPOU3BOUTH OCHOBHBIC
AITOPUTMITYECKHE OLIEPALIUH C
N300paXKESHUSIMH 1
BHICOTIOTOKOM C
HCIOIB30BaHHEM METOZIOB
KOMITBIOTEPHOTO 3pEHHS

HE yMeeT BOCIIPOM3BOJUTh
OCHOBHBIC aJITOPUTMUYECKUE
oTeparyu ¢ U300paKEeHUIMH
1 BUJICOTIOTOKOM C
HCIOJIB30BAHUEM METO/IOB
KOMITbIOTEPHOTO 3pEHHS;

yMeeT BOCIIPOU3BOAUTh
MHUHHUMaJbHBINA HA0OP
ANTOPUTMHUYECKUX Olepanuit
C U300pKEHUSIMH 1
BHUJICOTIOTOKOM C
HCTIONB30BaHHEM METOJIOB
KOMITBIOTEPHOTO 3PEHHS;

yMeeT BOCIPOU3BOIUTE
OCHOBHBIC aJITOPUTMUYECKUE
OTepaIyu ¢ U300paKEHUIMHI
1 BUJICOTIOTOKOM C
HCIOJIBb30BAHUEM METO/I0B
KOMITbIOTEPHOT'O 3pEHUS;

yYMEET COBEPILICHCTBOBATh
aJTOPUTMBI OTleparuii ¢
HM300paKEHUIMH 1
BMJICOTIOTOKOM C
HCTIONB30BaHHEM METO/IOB
KOMITBIOTEPHOTO 3PEHHUS;

Bnazgers (BS): Brageer
HaBbIKAMH MOJIYICHUS
HHpOpMALIUK Ha OCHOBE
aHann3a U300paXKeHUI U
BHUJICONOTOKA U €€
HMHTEPIPETALNU

HE BJIa/IceT HaBBIKAMHU
HoJrydeHust MHpopManun Ha
OCHOBE aHaJIM3a H300paKeHHUIT
1 BUJICOTIOTOKA U e
UHTEpIIpeTaluu

BJIaieeT MHHHMAaJIbHBIM
HabOPOM HABBIKOB TMOJTY4CHHS
rH(OpMALK Ha OCHOBE
aHaIIM3a U300pakeHNH 1
BHUJIEONIOTOKA

BJIaJIeeT HABBIKAMU
HoJty4eHust MHpopManun Ha
OCHOBE aHaJIM3a H300paKCHHUIT
1 BUJICOTIOTOKA U e
UHTEpIIpeTaluu

BJIajieeT HaBbIKaMU
yriyGJICHHOTO aHaM3a
nHdopManuy u3
U300paXeHUIT 1 BUCOTIOTOKA
Y TIPUHATHSA Ha €€ OCHOBE
MIPAaKTUYECKUX PeIIeHHI




VK-2.2 BeiGupaer
ONTUMAJILHBIN CIIOCO0
pelieHust 3a/1a4, UCXOMI U3
HUMEIOLIUXCS PECYPCOB U
OrpaHU4YeHHUI

3Hats (36): 3HaCT OCHOBHBIC
[IPaBOBEIE OTPaHUYCHHS U
HOPMaTHBHBIC JIOKYMEHTBI,
CBSI3aHHBIC C IPUMEHEHUEM
TEXHOJIOTHU KOMITBIOTEPHOTO
3peHus

HE 3HACT OCHOBHBIC [IPABOBEIC
OrpaHUYEHHUSI 1 HOPMATHBHbIE
JIOKYMEHTBI, CBSI3aHHbIE C
HPUMEHEHHEM TEXHOJIOTHI
KOMITbIOTEPHOT'O 3pEHUS;

3HACT O CyHIECTBOBaAaHUUN
IIPaBOBBIX OFpaHI/I‘{eHI/Iﬁ n
HOPMAaTUBHBIX NOKYMEHTOB,
CBA3AaHHBIC C IPUMEHCHUEM
TEXHOJIOI'MU KOMIIBIOTEPHOT'O
3pEHUA, MOKET UX
NIEPEYUCIIUTD,

3HAET OCHOBHBIC [IPABOBHIC
OrpaHNUYCHHUSI 1 HOPMATHUBHbIE
JIOKYMEHTBI, CBSI3aHHbIE C
HPUMEHEHHEM TEXHOJIOTHU
KOMITbIOTEPHOT'O 3pEHUS;

3HAeT MIMPOKHUIA MepeyueHb
[PABOBBIX OrPAHHYCHHUN U
HOPMATHBHBIX JIOKYMEHTOB,
CBSI3aHHBIX C IPUMEHEHUEM
TEXHOJIOTMH KOMIBIOTEPHOTO
3peHus;

Yumets (Y6): ymeer
aHaIU3UPOBATh BO3MOXKHOCTH
JaNbHEHIIETO
TPYAOYCTPOKUCTBA B paMKax
podecCUOHAIBHOM
HAaIpPaBICHHOCTH C
HCIIOJIb30BAaHUEM 3HAHUI B
chepe KOMITbIOTEPHOTO
3peHHs

HE yMeeT aHaJIU3HUPOBATh
BO3MOXKHOCTH JaJIbHEHIIIEro
TPYJIOYyCTpOICTBa B paMKax
npoeccuoHanbHOU
HAIpaBJIEHHOCTH C
UCIIOJIb30BAaHUEM 3HAHUM B
cepe KOMIbIOTEPHOTO
3peHus;

yMEET MOHATh TPeOOBaHMS K
CIICLHAIIICTY [PH
TPYHOYCTPONCTBE B paMKax
npodeccHoHaIbHOM
HAIPAaBICHHOCTH C
HCIIOB30BAaHUEM 3HAHHH B
ctepe KOMIBIOTEPHOTO
3pEHUsT;

YMeeT aHaIH3UPOBATh
BO3MOKHOCTH JAJIbHEHIIero
TPYAOYCTPOMCTBA B paMKax
npoeccuoHanbHOU
HAIpPaBIEHHOCTHU C
UCIIOJIb30BAaHUEM 3HAHUH B
cdepe KOMIBIOTEPHOTO
3peHus;

nmeeT chOpMHPOBAHHYIO
TPaeKTOPHIO JaIbHEHIIIEero
TPYAOYCTPONCTBA B paMKax
npodeccHOHATbHOM
HAaIPAaBJICHHOCTH C
HCIIOJIb30BAaHUEM 3HAHHH B
cdepe KOMIbIOTEPHOTO
3pEHHUs;

Brnanerts (B6): Bnageer
HaBBIKAMH [IOUCKA, YTCHUS U
HHTEPIIPETaLiu
3aKOHOJATEIIBCTBA U
[IPaBOBBIX HOPM,
peryaupyroumx ooyacth
npodecCHOHANBHOM
JIeSITeITEHOCTH

HE BJIaJIeeT HaBBIKAMHU
TIO¥ICKa, YTSHUS ¥
HHTEpIIpeTanuy
3aKOHO/IATE/IbCTBA 1
[IPaBOBBIX HOPM,
peryaupyomux o01actb
npodeccuoHaIbHOM
JIeSTeITEHOCTH

BJIajieeT MHHIMAaJIbHBIM
HabOpOM HAaBBIKOB ITOUCKA,
YTEHUsI ¥ HHTEPIpeTalin
3aKOHOJATEIbCTBA U
[IPaBOBBIX HOPM,
peryaupyronmx ooiacth
npodecCHOHANBHOM
JeSTEeNbHOCTH

BJIaJieeT HaBbIKaMH IIOHCKa,
YTEHHUS U HHTEpIpPETaliN
3aKOHOJATENbCTBA U
IIPaBOBBIX HOPM,
peryaupyroumumx o0actb
npodeccuoHaIBLHOM
JIeATEBHOCTH

BJIAJIEET CIIOCOOaMH
KPUTHYIECKOTO aHAIN3a 1
HCTIONB30BaHUS
3aKOHOJIATEIbCTBA U
[IPaBOBBIX HOPM,
perynupyronmx oonacts
npodeccHoHaTbHOM
JIeSTEeIEHOCTH

VYK-2.3 Ananuzupyet
JIefCTBYIOIIIEE
3aKOHOJATENILCTBO U
IIPaBOBLIC HOPMEL,
peryaupyomue 001acTh
npodeccuoHaNbHOM
JIeATeTbHOCTH

3uath (37): 3Haer
TEOPETUYECKHUE OCHOBBI
KOMITBIOTEPHOT'O 3pECHHS

He 3naeT TeopeTnueckux
OCHOB KOMITBIOTEPHOTO
3peHus;

3HAeT MepeueHb OCHOBHBIX
GbyHKIMI 1 GnoIHOTEK
KOMITBIOTEPHOTO 3PEHNS;

3HACT TCOPETHIECCKHUE OCHOBLI
KOMITIBIOTEPHOI'O 3pEHUS;

3HAeT TEOPHIO
KOMIIBIOTEPHOT'O 3pEHUS U
3aJI0’KCHHBIN B HUX
MaTeMaTU4eCcKUi amnmapar u
ANTOPUTMBI;

Ymers (V7): Umeer
c(hopMUPOBAHHbIEC HABBIKA
MPOrpaMMHUPOBAHUS HA A3BIKE
Python

He uMeeT CHOPMHUPOBAHHBIX
HaBBIKOB NIPOrPaMMUPOBAHUS
Ha s3bike Python;

yMeeT HCHOJIb30BaTh
MHUHHUMaJbHBIIA Ha0Op
HAaBBIKOB TIPOrPaMMUPOBAHHUS
Ha s13p1ke Python;

umeeT chOpMUPOBAHHBIE
HaBBIKH POTPAMMHUPOBAHHUS
Ha si3bike Python;

umeet chOpMHUPOBAHHBIC
HaBBIKH MPOTPAMMHPOBAHHS
Ha si3bike Python Ha cpennem
YPOBHE;

Bnagers (B7): Bnageer
crnoco0amMu pereHus
MPAKTUYECKHUX U MPUKIATHBIX
3a1a4 npodeccnoHanbHON
JIeATENIBHOCTH C
HCTIONB30BaHUEM
KOMIBIOTEPHOTO 3pEHHS

He BJIaJIeeT crocodaMu
PpEIICHHUS IPAKTHIECKUX
HPHKJIaIHBIX 3324
npodecCHOHABHOM
JIeSTEIBHOCTH C
HCTIONB30BaHHEM
KOMITBIOTEPHOT'O 3pEHHS

BJIaeeT MHHHMAaJIbHBIM
Ha0oOPOM CIOCOOO0B peIICHUS
THUIOBBIX 3334
npodecCHOHANBHO
JESTEILHOCTH C
HCIIOBE30BAaHUEM
KOMIIBIOTEPHOTO 3pEHHS

BJIAJICET CIIOCOOAMH PEIICHUS!
MPAaKTUYECKUX U HPUKIATHBIX
3a/1a4 MpoQecCHOHATBLHOM
JIeATEBHOCTH C
HCIOJIB30BaHUEM
KOMITBIOTEPHOT'0 3pEHHS

BJIAJIEET CIIOCOOAMH PEeLICHUS
HETHIIOBBIX 33184
npodecCHOHANBHOI
JESATEIBHOCTH C
HCIIOJIb30BaHUEM
KOMIIBIOTEPHOTO 3pEHHS
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