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1. I_leJm H 3a1a49H OCBOCHHH JHCUHIIJIHHBI

Lleas aucunminabl « KoMiploTepHoOe 3peHie B PEIIEHUN HHIKEHEPHBIX 3a/1a4»:

PaszsuTHe y 00y4aomumxces: BOCTpeOOBAHHBIX B HACTOSLIEE BPeMs KOMIETEHIHH B paMKax LH(pPOBOH
UH)KEHEPHH B HANpPABICHHH MAIIMHHOIO 3PEHHs, COCTOSHHIO COBPEMEHHOIO YPOBHs pa3BUTHS
TEeXHHUKH M TEXHOIOTHI B 3TOH 00JacTH, a TAKkKe NPAKTHYECKHMX YMEHHMH M HABBIKOB HA4Ya/IbHOIO
VPOBHS 110 MCIHOJIE30BAHUIO PACIPOCTPAHCHHBIX OHOJMOTEK KOMIBIOTEPHOIO 3PEHHS /IS PEILCHHH
NPUKJIAAHBIX  3aJa4 ¢ HCHONB30BAHHEM s3blKa mporpamMMmupoBanusi Python B oGnactu
npodecCHOHANBHOMN JIeSITe/IbHOCTH HallpaB/IeH s M0ATOTOBKH HJIH CTIELHATBHOCTH 00y4aromerocs

3a1a4M JIMCLUMILIMHBI ((KOMI]I:IOTCPHOC 3pCHHC B PCIICHHHM HWHIKCHEPHBIX 3a/a4» obecrneynBaroT

popmupoBanue y 00ydarOmuXcs CleAYIOIHNX 3HaHHH, YMEHUI U HABBIKOB:

l. @dopMHpPOBaHHE YMEHHH 10  YCTAHOBKE M HACTPOHKE  COOTBETCTBYHOLIETO
nporpaMMHoro obecrieueHus 1S JTOCTHIKEHHUS 1le1eH Kypca

2. MopmupoBanue 6a30BLIX YMeHHUIT paboThI € A3bIKOM MporpamMmmupoBanus Python

3. [ToHUMaHHE TEOPETHUECKUX OCHOB PadOTBI CHCTEM MALIHHHOIO 3pEHHS

4. dopMupoBaHHe OCHOB padOTbl ¢ M300PAKEHHAMH M BHJIEO € HCIHOJIL30BAHHCM
oubmorexn OpenCV

3. VMeHHe NPHMEHSTh MOJIYUYeHHbIe TCOPETHYECKHE 3HAHMS JUIS CO3/aHHA IPOEKTOB I10

B3aHMO/IEHCTBHIO IPOrPAMMHOI0 K0/1a ¢ 00BEKTaAMH PeaJlbHOro MUpPa
2. Mecro ancunniunbl B erpykrype OINOII BO

JIMCUMIIMHA/MO/1Y/Ib  OTHOCUTCA K UCLUMILUIMHAM/MOY/IaM  oOs3arenbHoil uwacth biioka |
yueOHOro I1/1aHa.

HeoOxoauMbIMH YCIIOBHSMH /U1l OCBOEHHS JIHCIMILIHHBI ABJIAIOTCH:

3HaHHe OCHOB padOTbl C MNEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAHOBKH H 3allyCKa pa3jIM4yHBIX
NPUIOKEHUH, 3HAHUS O0a3z0BbIX MMOHATHH HWHOOPMATHKH, MPUHIMIOB paboThl nporpamMMm H
OIEPALHOHHBIX CUCTEM, 3HAHUE OCHOBHBIX MATEMATHUYECCKUX MOHATHI U3 0a30BOro Kypca MareMaTHKH
H U3 BBICIIEH MaTeMaTHKH

YMEHHS IPOU3BOAMTE OA30BbIE MATEMATHYECKHE ONEPALlMH B paMKax yKa3aHHOH 00/1acTH 3HaHHH,
YMEHHS [IPUMEHSTh NIEPCOHAIBHBIE KOMIIBIOTEPB! HA YPOBHE YBEPEHHOIO 110JI30BaTEs

BJIAJICHHE HABBIKAMH MCIIOJIL30BAHHA PECYPCOB CETH MHTEPHET (B TOM YMCJIE M AHIJIOA3BIYHBIX),
TIOWCKa ¥ aHanu3a HHopmanuu, Biajaenne 0a30BbIMH MOHATHAMH AITOPHTMOB, JIOTHYECKHX YCIIOBHIA,
OCHOBAMHM CHHTAKCHCA COBPEMEHHBIX A3bIKOB IIPOIPAMMHPOBAHUS.

ConepikaHue IUCUMIUIMHBL SIBISETCS JIOTHYECKMM MPOJO/UKEHHEM COJEepKaHUs JAMCIMIUIHH
«Mudopmaruka», «lIporpaMmmupoBanie» M CIYKHT OCHOBOH /Ul OCBOSHHS AWCUHMILIMH/ MOIYJIEH
Onoka AMCUMIUIMH, (OPMHpPYEMBIX y4YacTHHKaMH 0O0pa3soBaTebHBIX OTHOLICHWH, CBA3aHHBIX C
METO/IAMH PEIIEeHHs HHKEHEPHBIX 3a/1a4 B pamKkax rnpodeccHoHaibHoil 001acTH 3HaHMI, a TaKKe ¢

HHd)OpMaU.HOHHb[MPl TEXHOJIOIHAMH H [TPOIrPAMMHPOBAHHCM.



3. Pesyabtarel 00y4eHus no IHCUHILTHHE/ MOIY/TIO

[Tporecc H3yyeHHs JUCUMIINHBL HAMTPaB/IeH Ha GOPMUPOBAHKE CIIEYIOMINX KOMIIETEHIHH!

Tabauna 3.1

Koaun
HAHMEHOBaHHE
KOMIETEHLHH

Kon n HauMeHoBaHue
HHAMKATOPOB JIOCTHKEHHS
KOMIETeH UM

PesyabTarhl 00yUeHHs 1Mo AMCUHILUTHHE (MOYII0)

—

VK-1. Cnocoben
OCYILECTBAATh
MOMCK, KPUTHHECKHI
aHaIH3 U CHHTE3
HH(pOpMaLHH,
MPUMEHSATD
cHCTeMHBIT noaxon
1718 pelueHus
MOCTABJIE€HHbIX
3anad

VK-1.1. OcyuiectiseT BbIGOp
aKTyaJIbHbIX POCCHIICKHX H
3apy0eKHbIX HCTOYHHKOB, a TaK
#e nouck, cbop u obpadoTky
nHdopMaLrH, HEOOX0INMOIT s
peLueHHs NoCTABIEHHOI 3aaaun.

3uathb (31): 3HaeT OCHOBHbIE HH(OPMALHOHHBIE PECYPChI,
NporpaMMHble NPOLYKTbI, MOCBALLEHHbIE TEMATHKE
KOMIBIOTEPHOTO 3pEHHA, @ TAKKE OCHOBHBIX YYEHBIX,
nyOIMKYIOLWHXCS B 3TOH cdepe

Vumets (Y1): ymeer oGpabartbiBaTh HaiieHHYIO HHYOPMALHIO
M MOArOTABAUBATL €€ B yA0OHBII 1 nansHefiwero
ncnob3opanusa Gpopmar

Baaners (B1): BnageeT TeXHHYECKHUM aHTTHHCKHUM 53bIKOM
JU1S TIONCKA W YTEHHS aHIIOA3BIYHOI THTepaTypel B cdepe
MH(OPMALMOHHBIX TEXHOIOTHI

VK-1.2. Cuctematusupyer u
KPUTHUYECKH aHATTU3UpYeT
MH(POPMALIHIO, TOJTYUEHHYIO W3
Pa3HbIX HCTOHYHHKOB, B
COOTBETCTBHH ¢ TPeOOBAHUAMH
YCJAOBHAMU 3a1a4 1

3HaTh (32): 3HaET BO3MOKHOCTH PACpPOCTPAHEHHBIX
OUBIMOTEK KOMNBIOTEPHOTO 3peHus, Hanpumep, OpenCV
Yumets (Y2): yMeeT NpUMEHATL CPEACTBA YCTAHOBKH
nporpammtoro obecnedenus Python, ucnonszosats IDE ans
CO3JaHusA, PeAAKTHPOBAHUA H 3aIlyCcKa KO/a, MPOH3BOAHTL
HACTPOHKY ONepauHoOHHON CHCTEMbI LIS 3aMyCKa NPOeKTOB B
cpepe KOMIBIOTEPHOTO 3peHHS

Baaners (B2): BnazeeT HaBbIKAMM YTEHUA KOAA, B TOM YHCIE
4yKOro, ero HHTEPNpeTalUny, alanTaliy COrJIacHO NpaBuIam
YUCTOTHI M YHTaeMocTH W Hopmam PEP

VK-1.3. Hcnonb3yet METOAHKH
CHCTEMHOTO M0AX0/1a MpH
pelIeHHH NOCTaBIEHHBIX 3a1a4

3Hath (33): 3HAET METOAMKH CHCTEMHOIO MOAX0Aa NpH
peLIeHHH MOCTABIEHHbIX 3a1ay

Vumets (V3): uMeeT BbICOKHI YPOBEHb KOMIBIOTEPHO
rpaMOTHOCTH

Bnanets (B3): BnaseeT 0CHOBHBIMH MOCTY1AaTAMH
CHCTEMHOTO 1101X0/1a U MOKET NPUMEHATb HX NPH PELIEHHH
npoecCHOHAIbHBIX 3a/1a4

YK-2. Cnocoben
OMpeeaTh Kpyr
3ajav B paMKax
NOCTAB/IEHHON Lienu
" BbIOMpATH
ONTHMAaJbHBIE
cnoco0bl X
pelLeHHs, HCXOA 13
NEHCTBYIOLIHX
MPaBOBLIX HOPM,
MMEIOLLINXCA
pecypcoB
OrpaHu4eHuii

YK-2.1. [lpoBoaut aHanus
NOCTABJIEHHOM Le/u 1
(opMyIHpYeT COBOKYIHOCTh
B3aUMOCBSI3aHHBIX 3a1a4,
KOTOpble HEOOX0IHMO PelINTh
1151 €€ 1OCTH/KEHUS.

3HaTh (34): 3HAaeT OCHOBHbBIE BO3MOKHOCTH KOMIBIOTEPHOTO
3PeHUs M CrnocoObl UX MCTOIL30BAHUSA B PA3IHYHBIX
NPHKJIAAHBIX NPOEKTaX

Yumets (Y4): ymeeT BOCIPOM3BOAHTL OCHOBHbIE
ANrOPUTMHYECKHE ONepaLny ¢ H300pakeHHAMH H
BH/EOMOTOKOM € MCMOAB30BAHHEM METOA0B KOMIMbIOTEPHOTO
3peHus

Bnazers (B4): Bnageer HaBbIKaMu NojayueHns HHGopmaln
Ha OCHOBE aHajiu3a u'soépa}uem-iﬁ H BHACOIOTOKA H ee
HHTEpHNpETauHH

VK-2.2. BoiOupaet onTHManbHbI i
crnoco0 pelieHus 3a1a4, Hexoas
U3 HMEHOLLMXCA PECYPCOB H
OorpaHuYeHHil

3uath (35): 3HaeT TeOpeTHYECKHE OCHOBbI KOMITbIOTEPHOTO
3peHus

Yuets (V5): UmeeT chopMHpOBaHHbIE HABBIKH
nporpaMMHpoBaHus Ha si3bike Python

Bnanets (B5): Bnaneer cnocofamu pelieHHs NPakTHYECKUX U
NpHKIaAHbIX 3a1a4 Npo(ecCHOHANLHOMN NeATebHOCTH C
HCMOJIb30BAHHEM KOMIBIOTEPHOTO 3peHHs

YK-2.3. Ananuzupyer
ACHCTBYIOLIEE 3aKOHOMATENbCTBO
W [PaBOBbIE HOPMbI,
peryiupytoiune odnacTsb
npogeccHoHaNbHOI
JeATEbHOCTH

3uath (36): 3HaeT OCHOBHbIE MPABOBbIE OTPAHH4EHHA U
HOPMAaTHBHbIE TOKYMEHTbI, CBA3aHHbIE C NPUMEHEHHEM
TEXHOIOTHH KOMIBIOTEPHOTO 3peHHs

YMmetb (Y6): ymeeT aHanu3upoBaTh BO3MOKHOCTH
AanbHeiiero Tpya0ycTpoiHCTBa B paMKax
npo(ecCHOHANBbHOMN HAMPaBIEHHOCTH C UCTIOIb30BAHHEM
3HAHMIT B chepe KOMIMBIOTEPHOTO 3pEeHNs

Bnaners (B6): BrageeT HaBblKaMH NOHCKA, YTEHHA H
HHTEPNpeTaLi 3aKOHOJATENLCTBA W NPABOBLIX HOPM,
PEryanpyounx odiacts npodheccHoHanbHOI 1eaTebHOCTH




4. O6beM AHCHHILTHHBI

O0uii 00beM JTUCIUIUIMHEL COCTABIISET 3 3aueTHBIX eauHulbl, 108 yacos.

Tabnuua 4.1.
AyIHTOPHBIE 3aHATHSA/KOHTaKTHaa paboTa, dopma
{ype/ vac. CamMocTroaTenbHas >
“_DOPMa :.\ . I1 eckne | JlabopatopHble abora, yac S Gt i
HeHHA ceMecT AKTHYECKH . A
obyHe P Jlekuun P paTop p aTTecTaumnm
JAHATHA 3AHATHUSA

OvyHas 2/4 16 - 32 60 3aueT
3a04Han 3/6 6 10 92 javer

5. CTpykTypa H cojep/RaHHe AHCIHHILTHHbI

5.1. CTpyKTypa AMCUMIUIMHBIL.

ouynasi popma obyuenuns (OPO)

Tabmuua 5.1.1

C AyYIHTOpHbIE 3aHATHSA,
No AENLre SRR yac. CPC, | Bcero, Kox MJIK OueHouHblE
v Homep HaumeHoBaHue pazaena 1, [p. Jlab. e b SR
paszaena
1. i OcHognl si3biKka Python 3 - 6 6 15 VK-2.2 S{)C::;:H
TeoperHueckue 0CHOBbI Verbiii
2 2. TEXHOJIOTHH _ 3 - - 4 7 VK-1.1 aHpos
KOMIIBIOTEPHOTI'O 3pECHHS
[TucemeHHa
s pabota
3 3, VceraHoBka Heo6xommm>i i ) 5 2 7 VK-1.1, 1.2, (ha 1K),
MpOrpaMM H 3aBUCHMOCTEIH 22 ycTHbif
orpoc
VK-1.1, 1.2, | [Tucbmenna
13,2 A paborta
4 4 OcHoBbI pabOThI € | ) p 5 9 (H‘; 1K),
1300 paKeHUAMH yCTHBIM
onpoc
YK-1.1, 1.2, | Tucemenna
Pucoanue Quryp u 1.3,22 s pabota
5. 5 reyarb TEKCTa ¢ 1 - 2 2 5 (Ha I1K),
uenosb3oanem OpenCV VCTHBII
onpoc
YK-1.1, 1.2, | IMucbmenna
1.3,2:2 4 padora
6. 6 O6paboTtka u3obpaxeHui I - 2 2 5 (ua [1K),
YCTHBII
onpoc
VK-1.1, 1.2, | [TucemeHHa
13,22 s pabota
7 7 @Hgb‘l’paumi 1 - 2 2 5 (na IMK).
N300paKeHHi yeTHbil
onpoc
YK-1.1, 1.2, | IMucbmeHHa
13,22 s paGora
. 8 Onpenenenune 00bEKTOB Ha | i 4 5 p (Hz 1K),
H300pakeHHH .
YCTHBII
onpoc
YK-1.1, 1.2, | IucbmenHa
9 9. AHanu3 BUI€0 1 - 2 2 5 13,212 s paGoTa
(na I'1K).




YCTHBI

onpoc
[Tpunoxenus ¢ Yerhblii
10. 10. HCIT0/Ib30BAHHEM 1 - - 2 3 VK-2.1,2.3, ornpoc
KOMIIBIOTEPHOI'O 3pEHHUs
Pa3paboTKa npuKJIagHOro YK-2.1,23, | Keiic-
1. 1. MPOEKTa ¢ I - 6 12 19 g
(npoekT)
ucnoib3osannem OpenCV .
nepCﬂeKTHBbl VK-2.1, 2.3, VerHbiii
onpoc
2. 12, UCIOIB30BAHHS I ) i 2 3
MallHHHOIO 3PeHHs B
TeXHHYECKHX MPOEKTaX
VK 1.1 - | Bonpocsl K
13 | Baver - - - 20 20 1.3 VK 2:1 3a4eTy
—2.3.
Hroro: | 16 - 32 60 108
3aounasi popma obyuenus (3P0)
Tabnuna 5.1.2
C S — AyauTOpHbIE 3aHATHA,
Ne PR qac. CPC, | Bcero, Kox MJIK OueHouHblE
W Houep HaumenoBanue pasznena JL. Ip. Jlao. e e SRS
pasaena
VeTHblit
5 _ o X
I. | OcHoBsl s3bika Python 0.5 1 13,5 15 YK-2.2 s
Teoperuueckue oCHOBBI | Yerhbiii
Z, 2. TEXHOJIOTHH 0,5 - - 6.5 7 VK-1.1 onpoc
KOMITLIOTEPHOT'O 3pEHHS
[TucbmenHa
_ i s padoTa
3. 3. YcranoBka Heoﬁxonumwi 0.5 i i 5.5 7 YK g I2 1.2 (Ha TTK),
NporpaMm M 3aBHCHMOCTEIH . yeTHbill
onpoc
VK-1.1, 1.2, | INucbmenna
1.3.2:2. s pabota
a. | a ch"“” padoThi ¢ 05 | - 1 7.5 9 (ha 1K),
H300pakeHUAMH yeTHbili
onpoc
VK-1.1, 1.2, | Iucbemenna
Pucosanne puryp u 1.3,2.2 s paboTa
5. $. rneyars TeKCeTa ¢ 0,5 - 1 3.5 5 (Ha 1K),
ucnonszosanuem OpenCV YCTHBI
orpoc
YK-1.1. 1.2, | IMucbmenna
1.3,/2,2 s pabota
6. 6. O6paboTka u3obpaxeHui 0.5 - 1 3,5 5 (na I1K),
YCTHbI#
onpoc
YK-1.1, 1.2, | IucbmenHa
®uabrpanus 1.3, 4 paGora
7. T 0,5 -
n300paxeHHii 1 33 5 (2 1K),
YCTHBbIi1
onpoc
VK-1.1, 1.2, | TucbmeHHa
Onpenenenne 00bEKTOB Ha 13,22. A pabota
8. 8. 0,5 -
N S 1 3.5 5 (na ITK),
YCTHbIH
onpoc
9. 9. AHAIH3 BUIEO 0.5 ) 1 3.5 5 VK-1.1, 1.2, | INucemenna
1.3,2.2. s padoTta




(naTIK), |
YCTHBI
onpoc
[Ipunoxenus ¢ YeTHbiii
10. 10. HCII0JIb30BAHHEM 0.5 - - 2,5 3 VK-2.1,2.3, bl i
KOMIIBIOTEPHOI'O 3pEeHHUs
Pazpaborka npHKIaIHOro YK-2.1,2.3, Keiic-
i 11. MpoeKTa ¢ 0,5 - 2 16,5 19 jaznatia
(npoexT)
ucnosab3osaHueM OpenCV
IlepcniekTussl YK-2.1, 2.3, YeTbiit
olpoc
3. 12 HCII0JIL30BAHHUS 0.5 ) ) 25 3 F
MalIHHHOIO 3peHHs B
TEXHHYECKHX ITPOEKTax
YK 1.1 - Bonpocel K
13 | 3auer - - - 20 20 1.3., YK 2.1 3a4erTy
-2.3.
Hroro: | 6 - 10 92 108

ouHo-3a04Has Gpopma odyuenusn (03P0O)

He npeaycmorpeno

5.2. ConepkaHHe THCUMILIHHBIL.

5.2.1. Conepkanue pas3/ie/ioB JUCHHIUIHHBI (JIMAAKTHYECKHE €IMHHUILBI).
Pazznen 1. «OcHosbl s3bika Pythony.. Yeranoska Python, pip. IDE.  Cunrakcne  s3pika.  Tunsl

JaHHbIX. bubmuorexku, moayiu. Llukisl, jornveckue onepaunu. ITpocras nporpamma na python «Beer
Songy. 3anyck nporpamm python u3 komasHoH ¢Tpoku H U3 IDE

Pazmen 2. <(TCOP€THHCCKHC OCHOBBI  TEXHOJIOCHH KOMIIBIOTECPHOT'O 3pPCHHAN. [Tukcens. 1lser.

Marpuua

Paznen 3. «YcranoBka HeoOX0aMMBIX nporpamm H 3aBucuMocteii». Linux Mint/Ubuntu. Python3

C JIONMOJIHUTENBHOH yCTaHOBKOH Oubnuortex/3aBucumocTedt (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHoBbl paboThl ¢ M300pakeHusAMH». 3arpy3ka M nokas uzoOpaxkenus. [loctyn K

KOHKpETHbIM MuKcensm. Paspezanue maccuBa nzoOpaxenus. V3menenue pasmepa wn3o0pakeHMs.
Bpaienne uzobpaxkenus

Pazznen 5. «PucoBanmne ¢uryp u nevars tekcra ¢ ucnosibzoBanuem OpenCVy. PucoBanue Qpuryp

Ha u3o0paxkenuu. [leuats Texcra

Pazzen 6. «O6pabGotka nzobpaxennii». [Ipumenerue onepaiuii no M3MeHEHHIO H300paKEHHI.
Pasnen 7. «®unbtpaums wniodpaxenuiin. Hanokenne macok Ha w3obpakenue. Pasmbrrne

n300paxkenns. M3MeHeHne LIBETOBOrO KOHTYPA H300paKeHH .

Pasnen 8. «Onpenenenne o0bekTOB Ha u300pameHun». KoHBepTHpoBaHHe B cepblil (opmar.

Onpenenenne kpaeB Ha nzoOpaxenun. Thresholding. Jlerektuposanue kontypos. Erode and dilate.
Masking and bitwise

Pasnen 9. «Ananu3 Buzeo». Axrupauus kamepsl ¢ nomounsio OpenCV. 3axpart BHIEO ¢ NOMOLIBIO

kamepsl. OOpaboTka BH/1€0MOTOKA.

Paznen 10. «[Ipusokenus ¢ MCMOIb30BaHHEM KOMIBIOTEPHOTO 3peHHs». AHATH3 CYLIECTBYIONIHX

NpOCKTOB H 3a/1a4 B l’lpO(l)eCCHOH&J'IbHOﬁ C(bepe C HCIO/IL30BAHHEM KOMITBHOTEPHOI'O 3pEeHHS.

Paspen 11. «PaspaGotka mpuknansoro npoexra ¢ uenosnb3oBanneM OpenCVy. Onpenenenme

mpoGueMHoii cepbl B paMkax npodeccHonabHoil odnactu. [piuvenenue kiaccudukaropa Haar Cascade
AA - OnpeielieHHOro  THna o0bekToB. /JletekTHpoBaHMe, pacrosHaBaHue 00bekTOB. OGpaboTka
pe3y/IbTaToB JAeTekTHpoBanus. [lepenaua n uenonbs3oBanue HHdopMaim.



Paznen 12. «llepcnekTuBBl HMCMONB30BaHKA MALIMHHOTO 3PEHHS B TEXHHYECKHX MPOEKTaX».
Hcnonssopanne kiaccudukaropos. Menonszosanne nelipocereil. KoMnbiorepHoe 3peHHe B MOOMIBHBIX
TPHIIOKEHHUSIX.

5.2.2. ConeprkaHue JUCLMIUTHHBI 10 BUAaM y4eOHBIX 3aHATHI.

JICK[IHOHHI:IC JAHATHH
Tabnuua 5.2.1
| & Homep O6beM, uac.
e a3nena Tema nekumn
e nusun?munm od 0 Ieo
1. I 3 0,5 - OcHoBbI s3bika Python
2 2. 3 0.5 - TeopeTHueckne OCHOBbI TEXHOJOMHH KOMIbIOTEPHOIO 3PEHHA
3. 3. 1 0,5 - VcranoBka HEOOX0AMMBIX MPOrpaMM H 3aBHCHMOCTEH
4. 4. | 0,5 - OcHOBbI paboThl ¢ H300paKEHHUAMH
Da 5. | 0,5 - Pucosanue QUryp M nevars Tekcta ¢ ucnosas3opainem OpenCV
6. 6. 1 0,5 - O6paboTka nzodpameHuii
7. . 1 0,5 - dunbrpauus niodpaxmeHHii
| 8. 8. 1 0,5 - Onpenenenne 00bEKTOB HA H300paKeHHH
[ 9. 9. 1 0.5 - AHann3 BHIEO
| 10. 10. | 0,5 - [TpuioseHHUs ¢ UCMOb3OBAHHEM KOMITBIOTEPHOIO 3pEHHA
11, L1 | 0,5 - PaspaboTka NpUKIaAHOrO NMpoekTa ¢ ucnosbiopannem OpenCV
12 12, | 0.5 - [lepcnexTHBbI HCMOMBL30BAHUA MALLIMHHOTO 3PEHHA B TEXHHUECKHMX
npoekrax
HUroro: 16 6 -
Hpaxmqecxne 3aHATHA y‘-leﬁHhIM [IJIAHOM HE NPCIAYCMOTPCHBL.
JlaGoparopHubie paboTsl
Tabmua 5.2.3
njj‘-; H;;i&gifﬁ:a 0D0 061;?:(‘)%& 0300 HaunmeHosaHue nabopaTtopHoii paboTsl
Veranoska Python u noaroroska K 3anycky nporpamm. OCHOBBI
1. 1 6 ] - a3bika Python: nepeas nporpamma. [Tpoctas nporpamma Ha
python.
5 3 5 i i VeraHoBKa HEOOXOAHMBIX MPOrpaMM M 3aBHCHMOCTEH U1t paboTbl
' 61G1M0TEKOIT KOMIBIOTEPHOTO 3peHus Ha A3bike Python
3. 4 6 1 - OcHoBbl paboTsl ¢ H300paKeHUAMH
4. 5 2 1 - Pucosanue ¢uryp ¥ neuars Tekcta ¢ uenonbzosannem OpenCV
S5 6 2 1 - ObpaboTka u3obpakeHHi
6. 7 2 1 - DunbTpauus HzoGpaxkeHuit
7. 8 4 1 - Onpenenenne 00bEKTOB Ha H300paKeHHH
8. 9 2 1 - AHaIH3 BHACO
9. 11 6 1 - PaszpadoTka npukaaaHoro npoekta ¢ ucnoibiosanuem OpenCV
Hroro: 32 10 -

CamocrosiTeqibHast paboTa CTy/AeHTa
Tabnuua 5.2.4

Ne Howmep pasaena Oo6bem, vac.

Tema Bun CPC
n/n JUCLMTUIHHBI OD0O 300 000

H3yueHHe TeopeTHHECKOTO

I: Ii; 6 13,5 - Ocuossl a3bika Python
MaTepuana rno pasaeny

TCOPCTH'-ICCKHE OCHOBBI [Toaroroska noknana
TEXHOJIOTHH KOMMNbIOTEPHOTO -

2. 2. - 6.5 -




3peHus
[NoaroToska oTueTa K
3 3 2 5.5 VeraHoBka HEOOX0AUMBIX naboparopHoii paboTe,
’ . nporpamMm H 3aBHCUMOCTEH H3yYeHHE TEOPETHHECKOrD
MatepHala rno pasieny
[loaroTtoBka oTueTa K
OcHoBbl padoThl ¢ naboparopHoii pabore,
. 4 ¢ L H300paKeHHAMHU M3YyH4EeHHE TeOPETHYECKOro
MartepHana no pasaeny
[Toarotoeka oT4eTa K
. . R 25 Pucosanne puryp u nevyars TekcTa naboparopHoit padore,
R ’ - J ¢ uenonsiosannem OpenCV M3YyYeHHE TEOPETHUECKOr O
MatepHaia rno pasaeny
[Noaroroeka oTyeTa K
6 6 2 3.5 O6paboTka n3odpameHuii TBRopaTopialt pbOTS,
H3yHeHHe TeOPeTHYECKOro
MarepHana no pasaeny
[ToaroToBka oTyeTa K
7. 7 2 3.5 GunbTpauns u3odpaxeHuii RSP Y,
H3yHEeHHE TEOPETHHYECKOTO
MartepHania no pasaeny
[MoaroToska oTyeTa K
Onpenenenne o0BEKTOB Ha nabopatopHoii padoTe,
5 4 2 %3 H300pakeHH H3y4eHHE TEOPETHHECKOro
marepuana no pasjeny
[ToaroToBka oT4eTa K
9. 9 5 35 P— naboparopHoii paboTe,
H3YUEHHE TEOPETHHECKOTO
MarepHana 1o pasieny
[TpunoxeHus ¢ HCNONb3OBAHHEM [MoaroToBka nokiana
0 . 2 2.8 KOMILIOTEPHOIO 3pEeHHs
PaspaboTka npuknaaHoro npoekrta [ToarotoBka oT4era no
- . 12 16,5 ¢ ucnons3zosaHuem OpenCV MpOeKTy
[lepcneKTHBBI HCMOB30BAHHSA M3YYeHHEe TEOPETHUYECKOTO
12. 12. 2 2,5 MALHHHOIO 3PEeHHs B TEXHHYECKHX MarepHana rno pasaeny
npoeKTax
13. 13. 20 20 3auer [Moaroroska K 3auerty
Hroro: 60 92

5.2.3. [llpenojaBaHue JIMCIMIUIMHBI ~ BEIETCS C  NPUMEHEHHEM  CJEAYIOUIMX  BHJIOB
00pa30BaTe/IbHBIX TEXHOJIOI Uil

— Busyanusauus yueGHOro MaTepuaia nocpeCTBOM HHTEPAKTHBHBIX MPe3eHTallMil B IHAIOrOBOM
pekuMe (JIeKIIHOHHBIE 3aHATHS ):

— Keiic-meToa: pazbop HEKOTOPBIX TeMATHK Kypca Ha NpUMEpe peaibHbIX JOCTHKHMBIX 3a1au
MPaKTHYECKHX CUTYalni (1abopaTopHble 3aHsITHS):
— Pabora B maneIx rpynnax (J1abopatopHbie 3aHsATHS);

— Hcnonp3oBaHne akTyalbHBIX MHTCPHET-PECYPCOB, OH-JaliH NEKUMil, B TOM uHCIE Ha
aHTTHHCKOM SI3BIKE;

— Meto npoexToB (;1abopaTopHbIe 3aHATHSA).

6. TemaTuka KypcoBbIX paboT/IPoeKTOB

KypcoBsbie paGoThl/TpoeKThI yu4eOHBIM [J1aHOM HE NPE1yCMOTPEHBDL.



7. KourpoiabHble padoThbl
He npenycmorpeno.

8. Ouenka pe3yiabTaToB OCBOCHHH JHCHHILTHHBI

8.1. Kpurepun OLECHUBAHHS CTENEHH MOJHOTBI M KayecTBa OCBOCHHs KOMIETEHUMI B
COOTBETCTBHH C IUIAHHPYEMBIMH pe3y/ibraTaMmu o0ydyenus npuseacHs! B [Ipunoxenun 1.

8.2. PeliTuHroBasi cucreMa OIIEHHWBAHHS CTENEHH MMOJHOTHI M Ka4ecTBA OCBOCHHUA KOMIICTEHIMMH
obyuarommxcs 04Hoi, 3a04HOi Gopmbl 00yUeHHs npeacTapaeHa B Tabaune 8.1.

TaGnuna 8.1

Nen/m | Buzbl MeponpusiThii B paMkax TEKYLIEro KOHTPOs l Konuuectso Gannos
| Tekywas arrecTauus
1 YcTHblit onpoc no teme "OcHoBbl s3bika Python» 20
~ [Mpe3entauus nokiana no teme « TeopeTnyeckie OCHOBBI TEXHOIOTHH 10
KOMIbIOTEPHOTO 3peHUs»
MTOI'O 3a nepByto TEKYILYIO aTTECTALLHIO 30
2 TeKylas arrecTauus
3 3awmTa otueta no nabopartopHoii padoTe no Teme «YcTaHOBKa HEOOXOIHMBIX 5
NnporpamMm H 3aBUCUMOCTEH»
4 3awuTa oTyeTa no nadopatopHoii padote no Teme «OcHOBLI padoThl ¢ 10
n3o0pakeHUAMH»
5 3awuTa oTyeTa no nadopatopHoii padore no teme «Pucosanue puryp 5
rneuaTh TeKcTa ¢ uenoiblosaiuem QpenCVy
6 3awuta otyeTa no naGopatopHoii padote no Teme «O0paboTKa H300paxKeHHii» 5
7 3awmta otyeTa no nadopatopHoii padote no Teme «PunbTpaLK 3
H300paKeHHii»
HUTOI'O 3a BTOPYIO TEKYLLYH aTTECTALLHIO 30
3 Texyman darrecraums
3 3awuTa otuera no ladoparopHoii padote no Teme «OnpeneneHne 00bEKTOB Ha 4
n3o0pakeHnH»
9 3auMTa oTyeTa no sadopaTopHoii paboTe Mo TeMe « AHAIH3 BUIEON 2
10 [Mpe3entaums noknana no teme «IIpuioxkeHHs ¢ HCNOAB30BAHHEM 2
KOMIBKOTEPHOIO 3peHHs»
1 3almnTa NPUKIALHOTO MPOEKTAa MO MPHMEHEHHIO TEXHONOTHIT KOMITBIOTEPHOTO 30
3peHus B npodeccHoHanbHOIi cdepe
12 YCTHBIH Onpoc no Teme ((“CPCHEKTIIBM HCNOJBL30BAHUA MALLUHHOIO 3pEHUA B 2
TEXHHYECKHX MMPOEKTax»
MTOI'O 3a TpeTbiO TEKYLLYIO aTTecTalHIo 40
BCEI'O 100

9. VYuebno-metoanueckoe u nundopmannonHoe odecneveHne THCHHIIHHbI
9.1. [lepeuens pekomeHyeMoOi InTepaTypbl npeacrasiex B [Ipunoxkenun 2.
9.2. CospemenHble npodeccHoHAIbHbIe 0a3bl JaHHBIX H HHOOPMANHOHHBIC CIPABOYHBIE

CHCTCMBI.

— DneKTpoHHBIH Katanor/DnexkrponHas oubiuoreka TUY

— OKBCOH- unpopmanmonHas cucTeMa A0CTyna K MeKTPOHHBIM KaTtaioram OuOIHOTeK chepbl
o0pa3zoBaHUs H HAYKH

— DiekTpoHHO-OubmoTeunas cucrema [PR BOOKS

- DneKTpoHHO-0MOMHOTeuHas cucTema « KOHCVIBTAHT CTYAeHTa»
— DIeKTPOHHO-0MOIHOTe Has cucTema «JlaHby

— DaexTpoHHO-0ubIHOTeYHas cuetema «Book.ruy

— DinexkTponHas 6ubmuorexa KOPAUT




— Hayunas snekrponnas outimorexa ELIBRARY.RU

— Haumonanenas snekrponHas 6ubnuorexa (HIb)

— IMonHotekcroBas 6aza nanneix THUY

— bubnuoreku HedTsHBIX By30B Poccun

— CnpaBouno-uadopmannonHas 6aza nanHex « Texakenepm

— DJIeKTPOHHBIE PeCYpPChl OTKPLITOrO J0CTYIa

— baza nanueix Pocnarent

— OnePetro — Bubauoreka TexHHYecKMX craTeil 1o pa3paborke HePTAHBIX M ra3’oBbIX
MectopokaeHuit ObmecTsa HHxeHepoB-HedTaHnKoB SPE

— Yuusepcurerckasi oubinoreka ONLINE

— MeskayHaposbie pedepaTuBHble 0a3bl HAYUHBIX H31aHHH

— Mesk1yHapoaHbIH eBpOTeHCKHii HH/IEKC IIHTHPOBAHHS B 00/1aCTH TYMaHHTapHLIX Hayk European
Reference Index for the Humanities (ERIH)

— Ipesnnentckas oubamorexka um. b.H. Enburna

— CBOAHBIA KaTajlor [epHoJAHYecKHX H3JaHui W wm3nanui opramoB HTU. nomyyaembix
Ooubnuorekamu r. TromeHn

9.3. JluueHsuoHHOe H CBOOOIHO pacnpocTpaHseMoe I[porpaMMHOe oOecreyeHue, B T.4.
OTEYeCTBEHHOTO MPOU3BOJICTBA:

1. Microsoft Windows x64 (ne uuxe 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ JOMOJHHUTEIBHONW YCTaHOBKOH OubOnHOTEK/3aBHCHMOCTEH (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. Zoom.

10. MaTtepHajibHO-TeXHHUYECKOe oDecnieyeHHe THCIHILIHHBI
[lomemenus Juis MpoBEJEHHs BCEX BHIOB padOThI, MPEAyCMOTPEHHBIX Y4eOHBbIM TJIaHOM,

YKOMIIJIEKTOBAHbI HEOOXOAUMBIM 000pY10BaHHEM H TEXHHYECKHMH CPEACTBAMH 00yUYEHHSI.

Tabnuua 10.1

[lepeuenn
o0opynoBaHus, [lepeyeHb TEXHHUYECKHX CPeACTB 00y4YeHHs, HEOOXOIUMBIX IS
Nen/n | neoGxoaumoro ais OCBOCHHSA AHCLHILUIHHBI
OCBOCHHSI (JIeMOHCTpalHOHHOE 060pYI0BaHHE)
JIMCLIMTITUH b

JlaGoparopus, 000py/10BaHHAsA MEPCOHAIBLHBIMH KOMIILIOTEPAMH C
XapaktepucTukamu He MmeHee Corei3, ocHauieHHBIE (H3HYECKON
1 - BHeoKapToil, Web-kamepoii, noAKII0O4eHHEM K HHTEPHETY ¢ I1paBaMH
a/IMMHHCTPATOPa, HMMEIOLMMH  BO3MOJKHOCTH  ycTaHoBkH [10;
[IPOEKTOP, 3BYKOBOCIPOU3BOsiLee 000py10BaHKE




11. Meroanyeckue ykazauusi no oprannsauun CPC

11.1. Meroanyeckne ykazaHus 0 MOArOTOBKE K 1a00OpaTOPHBIM 3aHATHSIM.

Ha naGopatopHbIX 3aHATHAX OOYYArOUIMECS H3Y4HarOT TEXHOJIOIHH H METO/bI KOMIIBIOTEPHOIO
3peHHs H BMECTE ¢ MPENoJaBATEIEM BbIMOIHAIOT 3alHCh NPOrpaMMHOIO Koja, ero anpodauuio u
3a7anue 1o ero usmeHenuto. Jlns sddextuHoii pabotbl o0yvaromuecs A0KHBI UMETh npu cebe
HOYTOYKH C 3apaHee YCTaHOBJIEHHBIM KOMIUICKTOM MPOrpaMMHOro odecrnieueHuss U HeoOXOIUMBIMH
3aBUCHMOCTAMH. B npolecce o AroToBKY K MpakTHYECKUM 3aHATHAM o0yyaloluecs MOryT npuberarb
K KOHCYJIbTALMH MpernoaaBaTesis.

11.2. Metoauyeckne yKazaHus 110 OpraHu3allii caMoCTOATeIbHONH paboThl.

CamocTosiTenbHas pa60Ta 06}"1‘:1[0[].[14.\'(39 3AKIIOYacTCa B U3YUCHHH PpAZla TEM. BBINOJIHEHHH
THIOBBIX DJIEMEHTOB MPOrpamMMHOIO KOJa, MNOArOTOBKE K IPE3CHTAlHH J1OKJIaJ10B 10 Py
TCOPETHUYCCKHX TCM. Ha 3austum npenojgasareib J1aeT pEKOMCHAALIMH, HEOOXOAMMBIE /1 OCBOCHMS
MarTepuasa.



[Ipunoskenne 1

ILrasupyembie pe3yabTaThl 00y4eHns /Lisi POPMHPOBAHHS KOMIIETEHIHH H KPHTEPHH HX OLeHHBANHS

Jincummnusa/monyis  KoMNbIOTEPHOE 3peHHE B PEIICHHH HHKEHEPHBIX 3a1ay
Koz, nanpasnenue noarotopku 13.03.01 TennosnepreTika v TENI0TEXHHUKA
Hanpagnexnocts (npodiis) [TpoMbiuieHHas TeniosHepreTka

Ko u HaMMeHOoBaHHe

Ko/ 1 HauMeHoBanue
HHAMKATOPOB JTOCTHAKCHAA

Pesyabrarel o0yuenus no

KpHTepiH OlIeHHBAHNS Pe3yILTATOR 00y4eHHS

KOMIETEHLIUH B ey e JIMCLMINIIHHE
1-2 3 4 5
3narn (31): 3HaeT OCHOBHBIE | HE 3HAET OCHOBHLIC 3HACT 110 OAHOMY 3HACT HEKOTOPBIE 3HACT OCHOBHBIC
HHPOPMALIHOHHBIE pecypebl. | HHBOPMALIHOHHBIE IPUMEPY OCHOBHBIX uHpopMaALMOHHBIE HHOPMALIMOHHBIE

VK-1. Cnocoben
OCYLICCTBAATH MOUCK,
KPHTHYECKHIT ananns
H CHHTE3
HHpoOpMALHK,
HPHUMECHATh
CHCTEMHBIH N0JX011
JUIS peLICHHUS
HOCTARJICHHBIX 3a/1a4

YK-1.1. Ocymecrsaser
BLIOOP AKTYAILHBIX
POCCHICKHX H 3apyOeKHBIX
HCTOYHIKOR, @ TAK ke
nouck. cbop u odpaboTky
HHQopMalK, HeOoOGX0AHMOIH
JUISL PEIICHUS OCTABNCHHOMH
FULAYH.

NPOIPAMMHBIE NPOLYKTHI,
NOCBAICHHBIC TEMATHKE
KOMILIOTEPHOTO 3peHUs, a
TAKKE OCHOBHBIX YHCHBIX,
NyOIMKYIOIHXCA B ITOH
cipepe

pecypekl, MPOrpaMMHLIC
NPOJIYKTBI, NOCBSIIECHHbBIC
TEMAaTHKE
KOMIIBIOTEPHOIO 3PEHHA,
A TAKAKE OCHOBHBIX
YUCHBIX,
MVOIHKYIOIHXCS B ITOH
clpepe;

HHpOPMALIHOHHBIX
PECYPCOB, NPOrPAMMHBIX
NPOJYKTOB,
NOCBAICHHBIX TEMATHKE
KOMIBIOTEPHOTO 3PeHHS,
W OJHOTO 13 Haubosiee
W3BCCTHBIX YHMCHBIX,
NyOIHKYIOUHXCH B ITOH

chepe:

PECYPCBL, POrpaMMHbIC
IPOJIYKTBI, NOCBALICHHBIE
TCMATHKE
KOMIBIOTEPHOTO 3pEHHA,
a TaKKe HEKOTOPBIX
VUCHBIX,
NyOIMKYIONIMXCH B ITOH
cepe:

peCypChl, MPOrpaMMHEIC
MPOAYKThI, MOCBALICHHbBIC
TEMATHKC
KOMITLIOTEPHOTO 3PCHUSL,
a TAKKe OCHOBHBIX
YUCHBIX,
NyOIMKYIOINMXCS B ITOMH
cipepe:

Yumers (V1): ymeer
obpadarsiBaTh Hal1eHHYIO
HH(pOpMaLINIO H
NOJAroTaB/IMBaThL e¢ B
VA0OHBIR U1 naneHeiimero
uenons3osanus gopmar

He ymeer oOpabarsiBath
HAHJICHHYIO
nHhopMaHio U
NOArOTABIMBATE €€ B
VA0OHBIH 11
JladibHeRIero
ucnoas3oBatns gopmare:

VMEET NPHMEHATD
orpaHuYeHHbIit Habop
CPEJICTB JU1s TOKHEKa
uHpopmanmm 1
MOArOTOBKH €¢ B
y100HBIH 108
JaibHEHIIEro
HCToB30BaHus opmar;

VYMEEST HCNOJIL30BAThL
HabOp TEOPETHHECKUX
IHAHWI And peleHns
HIHPOKOTO NEPeyHs
THITOBBIX 3a1a4 1o
oOpaboTke HHpOPMAaIHK
W TNIOJIFOTOBKE €¢ B
VI00HBIH U
JansHenmero
HCnoae30Banus gopmar:

yYMeeT HCMOoJb30BaTh
TEOPETHYECKHE 3HAHUA
JUIS pEllieHHS HETHITOBBIX
3ana4 no odpaborTke
uHdopmMaunm 1
MOArOTOBKE €€ B YI00HBI#
JUIS JanbHeHero
HCIIOAL30BaHUA Gopmar;

Bnazers (B1): Bnaneer
TEXHHYCCKHM aHTTHIHCKHM
A3LIKOM JUIS TIOHCKA M
YTCHHUS AHTIOA3BIMHOM
NHTEpATyphl B chepe
HHPOPMAUHOHHBIX
TEXHOI0TMIA

HE BJIALEET TEXHHYECKHM
AHFIHIICKMM A3BIKOM JUIS
MOMCKA M YTEHHA
AHII083BIYHOR
autepatypsl B cepe
HHPOPMATIHOHHBIX
TEXHONOTHIH

BIA/ICET HABLIKAMM
HCTIONB30BAHKS
TEXHHYECKOTO
AHCITHACKOTO A3BIKA CO
ClIOBapeM JUIA NMOMCKa U
YTCHHS AHTIOA3LIMHOM
auTeparypel B cepe
HH(OPMAIIHOHHBIX
TEXHOJOIHHA

BAQNCET TEXHHYECKUM
AHTTTHACKHM S3BIKOM JLIs
[OHCKA H MOHHMaHHS
AHLJIOAZBIYHOM
aureparypel B cepe
HH(OPMALMOHHBIX
TEXHOJOTHH

BIIAJIEET TEXHHYECKHM
AHTTMACKMM A3LIKOM, B
TOM HHCIE B Pa3sroBOPHOH
(popme aas noMcka u
YTCHUSA aHIJIOA3BIYHOH
auTeparypsl B chepe
HH(OpPMALIHOHHBIX
TEXHONOTHi




VK-1.2. CucremarHiupyeT U
KPHTHYCCKH aHAIH3HPYET
HHOPMALHIO, TTOIYHEHHYIO
W3 PA3HBIX HCTOYHHKOB, B
COOTBETCTBHHU €
TpefOBIHMAMH M YCTOBHAMH
3aanm

3uars (32): 3uaer
BO3MOKHOCTH
pacipocTpaHeHHBIX
OHOIHOTEK KOMITBIOTEPHOIO
apenus, Hanpumep, OpenCV

He 31aet BO3MOKHOCTH
PACnpoOCTPaAHEHHBIX
OubIMoTEK
KOMIBIOTEPHOTO 3pEHHA;
HE yMeEeT NPUMEHATS
CPE/ICTBA YCTAHOBKH
HPOIPAMMHOI0
obecneuenus Python. ve
ymeer uenoassosars IDE
JUIS CO3IaHMS,
PEAAKTHPOBAHMS W
3anycka Koja,

3HACT MECTOHAXOKICHHE
H HA3HAYCHHE
OubIHOTEKH
KOMITBIOTEPHOTO 3peHMs
OpenCV;

3HaeT OCHOBHBIC
NOJA0KEHHH
JOKYMEHTALHH H
NPUMEPBI HCIOIB30BAHN
OCHOBHBLIX (hYHKLINI
OMOAHOTEKH
KOMIBIOTEPHOTO 3peHus
OpenCV:

3HaeT OONBLIIMHCTBO
BO3MOKHOCTEH
HECKONLKHX OMbIHOTCK
KOMIIBIOTEPHOTO 3PEHUS,
B TOM "uciie OpenCV, u
CrocoO0B UX MPUMEHEHHS
Ha NPaKTHKE;

Vwmers (Y2): ymeer
NPUMCHATH CPE/ICTBA
YCTAHOBKH NMPOrpaMMHOro
obecneyenns Python,
uenonszosars IDE s
CO3/IAHHUA, PCIAKTHPORAHNA H
3AYCKA KOJA, NPOH3BOAHTE
HACTPOHKY ONepalHoOHHON
CHCTCMbI JUIS 3anycKa
npoekTon B cepe
KOMIIBLIOTEPHOTO 3PCHUs

HE YMEET NPOH3BOIHTH
HACTPOHKY
ONEPALHOHHON CHCTEMBI
JUIS 3anycCKa POCKTOB B
ciepe KOMITBIOTEPHOTO
IPCHHUA,

VMEET N0 KOHKPETHOH
MUCLMEHHOH HHCTPYKLIMH
Ha PYCCKOM A3bIKE
HNPUMEHATE CPEACTBA
YCTAHOBKH
MPOrpaMMHOIo
obecnieyenns Python,
ucnonssosars IDE s
CO3/1aHHA,
pPeNaKTHPOBAHUA H
3ANYCKA KOJIA;

VMEET [IPUMEHSATH
CPEICTBA YCTAHOBKH
HPOrPaMMHOTo
oOecneuenns Python,
uenonssosats IDE s
CO3IaHHA,
PEAAKTHPOBAHUA H
3anycka Koaa.
1IPOH3BOAHTE HACTPOHKY
ONEPALHOHHON CHCTEMBI
JUIS 3AIyCKa [POEKTOB B
cihepe KOMIBIOTCPHOTO
IPCHHS:

YMEET peliaTh HETHIMOBLIC
3a1a4H 110 TIPHMEHEHHIO
CPe/ICTB YCTAHOBKH
HPOIPAMMHOTO
obecneuenns Python,
ucnonb3osadus IDE s
CO3/1aHu,
PEAAKTHPOBAHHS H
3ANyCKa KO/,
NPOU3BEACHHA HACTPOIKH
OMNepalMoHHONH CHCTEMBI
JUIS 3a11YCKa POCKTOBR B
cihepe komnbiOTEpHOTO
3PCHHA;

Baaners (B2): snaneer
HABLIKAMM YTEHHS KOJa, B
TOM HHCIE HYKOTO, €ro
MHTCPIPETALMH, A1aITaln
COTJIACHO MPABHIAM YHCTOThI
H 4MTaeMOoCTH M HopMam PLEP

HE BAAICET HABLIKAMM
YTEHHS KOJa, B TOM YHCIIC
HYKOro, €ro
HHTEPHPETALIHH,
IANTAIMKH COTIACHO
1IPABHIIAM YHCTOTBI W
YHTACMOCTH M HOPMaMm
PEP

BJIAACET MHUHHMAIBHBIM
HaBOPOM HABLIKOB YTCHMS
KOJa, B TOM 4Hcie
HYKOIO0, ero
MHTEPIIPETALMH H
ajlanTalu1

BAAIEET OCHOBHBIMH
HABBLIKAMM YTCHHS KOJA, B
TOM YHCIIE UYKOrO, €ro
HHTEPIPETALIHH,
A1ANTALUMH, 3HAKOM C
nopmamu PEP

BAQICET LIHPOKHM
CIEKTPOM HaBLIKOB
YTCHHA KOJId, B TOM YHCIIC
HyKOro, ero
MHTEPIIPETAIHH,
IANTAaUMH COTIACHO
1IPaBHJIAM YHCTOTHI H
YUHTACMOCTH M HOPMaM
PEP

YK-1.3. Henoassyer
METOJIHKH CHCTEMHOTO
110/1X0/12 TIPH PEILICHHH
NOCTAB/ICHHBIX 38184

3uars (33): 3HaeT METOAHKH
CHCTEMHOTO MOAX0/a NPH
PEIICHHU NOCTABICHHBIX
3as1a4

He 3HaeT MeToIMKH
CHCTEMHOIO MOJIX0/1a [1PH
pClLICHHH MOCTABJICHHBIX
3aj1a4;

3HACT OCHOBBI MCTOIHKH
CHCTEMHOTO MOAXO0/a 1pH
PCIICHHH NMOCTABJICHHBIX
3aaatd;

3HACT MCTOAHKH
CHCTEMHOT'O NOJAXO0aa MpH
PCIICHHH MOCTABJICHHBIX
Jasav.;

3HACT METOIMKH
CHCTEMHOTO NOJIX0/1a NIPH
PEIICHHH ITHPOKOTO
1IEpeHH 3a1a4, B TOM
YHCIIe HETHITOBBIX:

Vumers (Y3): umeer BICOKHI
YPOBEHB KOMIILIOTEPHOR
IPAMOTHOCTH

HUMEET HH3KHI YPOBEHD
KOMIBIOTEPHOH
IPAMOTHOCTH:

MMEET MHHUMAJIBHBI
Habop yMeHuii
110/1L30BAHKS
11CPCOHALHBIM
KOMIIBIOTEPOM:

HMEET BBICOKHI YPOBCHB
KOMIBLIOTEPHOH
IPAMOTHOCTH:

MOKET YCTPAHSATE
HCHCIIPABHOCTH B
KOMIILIOTCPHBIX CHCTEMAN
H COBCPIICHCTBOBATEL HX
KoHpHrypaLmm;




Baazers (B3): nazeer
OCHOBHBIMHM MOCTYJIATaMH
CHCTEMHOTO MOJX0/1a H
MOKET NPUMEHATD MX 1PH
peleHuu
NpohecCHOHAIBLHBIX 3a/1a4

HE BJIA/IEET OCHOBHBLIMH
HOCTYJIATAMH CHCTEMHOTO
MOJIX0IA H HE MOKET
[PHMEHATL HX NPH
pereHHu
ApoPecCHOHANLHBLIX
sa1ay

BJIAJ1ICECT MHHHMAJIBHBIM
HabOPOM MOCTYJIATOB
CHCTCMHOI'O NoAaxoJaa 1
CNoOCOOHOCTAMH
NPUMEHATE HX MPH
pelICHUH
npodecCHOHANBHBIX
3aaa4v

BAAJEET OCHOBHBIMH
NOCTYIATAMH CHCTEMHOTO
10/IX0/14 1 MOKET
MPUMEHATL HX MPH
peteHHu
npoeccHOHANbHBIX
3ana4

BIAIEET NOCTY1aTaMn
CHCTEMHOIO MOAXO0A H
MOKET NPUMEHSTH HX 1IPH
PEIICHHH HETHITOBBIX
npodlecCHOHANBHBIX
3aja4

YK-2. Cnocoben
ONPEAesTh Kpyr
3a1a4 B paMKax
HOCTABICHHOH LM M
BRIGHpAThL
ONTHMAIBHBIE
C1nocodsl UX
PELICHHSA, HCXOIA W3
JICHCTBYIONINX
NPABOBBIX HOPM,
MMCIOUIMXCH
PECYpCoB
OrpaHHYCHHi

VK-2.1. [IpooauT ananus
NOCTABICHHON LEAH 1
(hopmyampyer
COBOKYIHOCTh
B3MMOCBAZAHHBIX 3a/1a4,
KOTOPLIC HEOOX0AMMO

PCHIHTDL U8 €¢ JIOCTHARCHHA,

3uare (34): 3HaeT OCHOBHBIC
BO3MOKHOCTH
KOMITBIOTEPHOI'O 3pEHHS U
C1oco0bl MX HCMONBL30BAHMSA
B Pa3/IHYHBIX NPHKIAAHBLIX
[POCKTAX

HE 3HACT OCHOBHLIC
BO3MOKHOCTH
KOMHLIOTCP}IUI‘O '3pCIlHﬂ H
cnocoObl UX
HCNOJAL30BAHHA B
pa‘muqumx [lpHK.’la}lllle
IlpOCKTaX;

3HACT OCHOBLI
KOMIBIOTEPHOTO 3PEHUA H
Cro UCIoJB30BaHHA 1A
PCUICHHA THITOBLIX 3a/1a4:

3HACT OCHOBHLIC
BO3MOKHOCTH
KOM“b!OTﬁpHO[‘D 3p€IIHS| H
CNocoObl UX
HCMOJIL30BAHHUA B
pa3JlH'-[HI:[X ﬂpHKIIaJlllth
INMPOCKTAx:

3HACT BO3MOKHOCTH
KOMIILKOTEPHOTO 3peHus H
Crocodbl HX
MCTIOIB30BAHKSA B
HETHIOBBIX PHKIAIHBIX
MpPOeKTax:

Yuers (Y4): ymeer
BOCHPOH3BO/IHTH OCHOBHEIC
WIFOPHTMHYECKHE OTICPalinK
€ M300PAKEHHIMH H
BH/ICOTIOTOKOM ¢
HCIIOJIB30BAHHEM METO10H
KOMIBIOTEPHOTO 3PEHMS

HE ymeeT
BOCIIPOM3BOJMTE
OCHOBHBIC
ATOPHTMHYECKHE
ONEpaLkH ¢
H300PAKCHUAMH W
BH/ICONOTOKOM €
MCTONB30BAHHEM
METOL0B KOMITLIOTEPHOTO
3PCHU:

YMEET BOCIPOU3BOJAMTH
MHHUMAILHBIH Habop
AITOPHTMHYECKHX
oneparmii ¢
H300pAKECHUAMH 1
BHJICONOTOKOM €
HCMOJB30BAHHEM
METOI0B KOMIBIOTEPHOTO
3PCHHS;

YMECT BOCHPOH3BOIAHTEH
OCHOBHbBIC
WIMOPHTMHUCCKHE
OlEpaumu ¢
H306pa)l€CIIHSlMM H
BHJICONOTOKOM €
HCIOJIB30BAHHEM
MCTOA0B KOMIIBIOTCPHOI'O
3PCHHAL

YMEET COBEPUICHCTBOBATH
ANrOPHTMBI OTICPaLIMii ¢
H300paKCHUAMH W
BH/ICOTIOTOKOM €
MCIIOIB30BAHHEM MCTO/10B
KOMITBIOTEPHOIO 3PEHMA:

Baaners (B4): snaneer
HABLIKAMH TIOJTYUCHUSA
HH(OPMALIUH HA OCHOBC
AHAIN3A H300PAKCHHI 1
BHICOIIOTOKA U e¢
MHTEPIPETALIHH

HE BIQICET HABBIKAMM
MOay4eHUst HHPOPMALIMH
HA OCHOBE AHANIH3A
n3obpakeHuii n
BHICONOTOKA H €€
HHTEPIpETAlnH

BJIAIEET MHHUMAILHBIM
1!360p0M HABLIKOB
noay4yeHus uudopmarnu
HA OCHOBE aHAIu3a
H3o0pakeHuii U
BHJICOMNOTOKA

BAQIEET HABBIKAMM
Noay4eHus HHPOpMalnH
HA OCHOBE aHA/IW3a
H300pakeHHit 1
BHICOTOTOKA H €¢
MHTEPIIPETALIMH

BJIAJICET HABBIKAMM
yriay0ieHHoro ananmsa
uHpopmaluu 13
n300pakeHuii 1
BHJICOMNOTOKA H NPHHATHA
HA €€ OCHOBE
MPAKTHYCCKHX PELICHHIA

YK-2.2. Boibupaer
ONTHMAIBHBIH cnocob
peUICHHS 3124, HCXOLS U3
HUMEIOUIHXCH PECYPCOB H
OIpaHHYEHHIA

3uars (35): 3naer
TCOPETHYCCKHE OCHOBBI
KOMIIBIOTEPHOTO 3PCHUS

He 3naer Teopernueckux
OCHOB KOMILIOTECPHOTO
3PEHHUS;

3HAET [epeyeHsb
OCHOBHBIX (hyHKUMIH 1
oubHoTeK
KOMIBIOTEPHOTO 3pCHUs:

3HACT TCOPETHYECCKHE
OCHOBBI KOMIILIOTEPHOTO
IPEHHUS;

3HACT TCOPHIO
KOMITILIOTCPHOI'O 3pCHHA H
3ANOKEHHBIH B HUX
MaTeMaTHYCCKUIH annapar
H alirOpUTMBbI;

Yuers (Y5): Umeer
c(hopMHPOBAHHLIC HABLIKK
IPOrPAMMHPOBAHKSA HA
a3bike Python

HE UMeeT
chopMHPOBAHHBIX
HABLIKOB
NPOrPAMMHPOBAHHS HA
szbike Python:

YMEET HUCTIOJL30BATh
MHHHMAJIBHBIH HaGop
HABLIKOB
NpOrpaMMHpOBAHHS Ha
a3bike Python;

umeeT c(hOpMUPOBaHHbBIE
HABBIKH
[porpaMMHpoBaHHA Ha
a3bike Python:

umeetr cpOpPMHPORAHHBIC
HABBIKH
NpPOrpaMMHUpPOBAHUA Ha
a3bike Python na cpeitem
VYPOBHE;




Baaners (B5): Bnaneer
cnocofaMu peleHHs
NPAKTHYECKHX H
NPHKAAAHBIX 33134
npodecCHOHMIBLHOTH
NIEATENBHOCTH ©
MCTIONB30BAHHEM
KOMIIBIOTEPHOTO 3peHHs

He Braeer crocobamu
PELICHHS NPAKTHUCCKHX M
NPHKJIAIHBIX 327144
npogeccHoHaIbHOM
JIEATENABHOCTH €
UCTIONIB30BAHHEM
KOMIIBIOTECPHOTO 3PEHMA

BIAICET MHHHMAIBHBIM
nabopom cnocobos
peUICHHA THIOBBIX 3a/1a4
npodreccHoOHANBHO
JEATENLHOCTH C
HCTONB30BAHHEM
KOMITBIOTEPHOTO 3PCHHA

Brajeet criocobamu
PELICHHA MPAKTUYECKUX H
NPHKIQAAHBIX 33134
npodeccHOHAILHOH
JIEATENLHOCTH ©
HCIOJIB30BAHHEM
KOMIBIOTEPHOTO 3peHHs

Bazeer cnocobamu
PCIICHUS HETHIOBLIX
3az1a4 npodeccHoHanLHol
JIEATENLHOCTH ¢
HCIIONB30BAHHEM
KOMITBIOTEPHOTO 3peHus

YK-2.3. Anaamsupyer
Jiciicreyrouiee
JAKOHOAATENBLCTBO H
IIPABOBBIC HOPMBI,
peryanpyiomue obaacts
npodeccHonAILHOI
JICHTENILHOCTH

3narsk (36): 3HACT OCHOBHBIC
NpaBoOBLIC OrPAHHYCHHUA H
HOPMATHBHBIE JIOKYMEHTHI,
CBA3AHHBIC C ﬂpHMCHCHHCM
TCXHOJIOTHH KOMITBIOTCPHOTO
3pCHHA

HE 3HACT OCHOBHLIC
NpaBoBLIC OrPAHHYCHHA H
HOPMATHBHBIC
JAOKYMCHTBI, CBA3AHHBIC C
NMPHMEHCHHEM
TCXHOJIOTHH
KOMITBIOTCPHOTO 3pCHUAL

3HAET O CYMIECTBOBAHUM
MPABOBLIX OTPAHKYCHHI 1
HOPMATHBHBIX
JIOKYMEHTOB, CBA3AHHLIC C
IIPHMCHCHHEM
TEXHOJIOIHH
KOMINBIOTEPHOTO 3peHMs,
MOXKET UX NEPEHHCANTE]

3HAET OCHOBHLIC
NpaBoBLIC OIPaAHUICHAN H
HOPMATHBHBIC
JNOKYMCHTBI, CBA3AHHLIC C
TNPHMCHCHHEM
TEXHOJOIHH
KOMIILIOTEPHOTO 3PCHHAL

3HACT WIHPOKUIH nepeucHs
[PABOBLIX OrpaHM CHHI 1
HOPMATHBHBIX
NOKYMEHTOB, CBA3AHHBIX ¢
TIPHMEHEHHEM
TEXHONOIHH
KOMIBLIOTEPHOTO 3PCHM;

Yumers (Y6): ymeer
AHATM3HUPOBATH
BO3MOKHOCTH JanbHEiero
TPYAOYCTPOHCTBA B paMKax
npodeccHoHaibHON
HANPABACHHOCTH C
HCNOJIL30BAHKHEM 3HANHI B
chepe KOMNBIOTEPHOT O
3pEHUA

HE YMeeT aHAIW3HPOBATE
BO3MOKHOCTH
JansHEHIEro
TpyJaoycrpoiicrsa B
pamkax
npodeccHonanLHoi
HANPABICHHOCTH €
HCIIOAL30BAHHEM 3HAHMIA
B cpepe KOMITBLIOTEPHOTO
3PEHHA;

YMeeT MOHATH
TpebOBAHUSA K
CNCUHAINUCTY NPpH
TPYJIOYCTPOICTBE B
paMKax
npodeccHOHANBLHOT
HArNpasJICHHOCTH ¢
HMCNOAL30OBAHHEM 3HAHMIT
B cepe KoMNLIOTEPHOTO
3PCHMS.

YMeEeT aHAH3UPOBaTh
BO3MOKHOCTH
JanbHeHero
TpYAOYCTpOiicTBa B
pamkax
npodeccHoHaILHO
HANPABACHHOCTH €
HCIOIL30BAHHEM 3HAHHIA
B cpepe KOMNBIOTEPHOTO
3PEHHS:

umeer chopMHpPOBAHHYIO
TPACKTOPHIO
JlabHEHIICTO
TPYJAOYCTPOICTBa B
paMkax
NpoecCHOHANBLHO
HANPaBICHHOCTH ¢
MCIIOJIL30BAHMEM 3HAHMI
B chpepe KOMIBIOTEPHOTO
3pEHUs:

Brazers (B6): snaneer
HABBIKAMM [TOHCKA, YTCHUS H
HHTEPIPETALHH
JAKOHOAATENLCTBA U
PaBOBBIX HOPM,
PeryMpyouMx obmacth
npodeccHoHATLHOMH
JIEATENBLHOCTH

HE BAIECT HABLIKAMH
MOMCKA, YTCHHA H
HHTEpPIpeTaluu
3aKOHOATE/NILCTBA H
MPABOBLIX HOPM,
PeryMpyIonx 0baacth
npodreccHonanbLHO
JEATENLHOCTH

BJANCET MHHUMAILHBIM
HabopoM HaBLIKOB
MOMCKA, YTEHHA H
HHTEPNPETALIMK
3aKOHO/IATENLCTBA H
NPABOBLIX HOPM,
PErYAHPYIOLINX 001aCTh
npogeccHoHANBHOT
JICSTENILHOCTH

BJIAJICET HABLIKAMH
MOHCKA, YTCHUS H
HHTEPrpeTalHH
3aKOHOAATCALCTBA H
MPABOBBIX HOPM,
PErymMpylommx obracthb
1poeccHOHAILHOI
NEATENBHOCTH

BJAIEET crocobamu
KPHTHYECKOTO aHa/Iu3a W
HCTONB30BAHUA
3AKOHOAATEILCTBA H
NPABOBLIX HOPM,
peryiMpyouux obaactn
npoheccHOHATLHOIH
JIEATENLHOCTH
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