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1. HeJII/I H 3a1a4Y1 OCBOCHUSA NUCIHHUITIJINHBI

Henp qucnuninnael «KOMIBIOTEPHOE 3pEHHUE B PELICHUN UHKEHEPHBIX 3aa4»:

Pa3Butue y obydaronuxcsi BOCTpeOOBaHHBIX B HACTOSILEE BpEeMsl KOMIIETCHIIMH B paMKax IH(pPOBOi
VMH)KEHEPUH B HAIIPABJICHUU MAIIMHHOTO 3PEHUs, COCTOSIHUIO COBPEMEHHOT'O YPOBHS Pa3BUTHUS TEXHUKHU
Y TEXHOJIOTHH B ATOH OOJIACTH, a TAKXKE NMPAKTUYECKUX YMEHHUH M HABBIKOB HAYAIBHOTO YPOBHS IO
HCIOJIb30BAHUIO PACTIPOCTPAHEHHBIX OMOIMOTEK KOMITBIOTEPHOTO 3pEHUS IJIsl PEHICHUM MPHUKIaIHBIX
3a7a4 C HCIOJIb30BaHUEM s3bIKa TMporpammupoBanus Python B obGmactu mpodeccnonanbHOR
JESTeIbHOCTH HAIPABJICHUS TOATOTOBKU MIIH CIIEIIMATILHOCTH 00y4Jaronerocs

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

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

1. dopMupOBaHKE YMEHHI 110 YCTAHOBKE U HACTPOMKE COOTBETCTBYIOIIETO IPOrPAMMHOIO
obecrieueH st JUTs TOCTIKSHUS [eliel Kypca

2. dopmupoBaHie 0a30BbIX YMEHUIT pabOTHI € S3bIKOM IporpaMmupoBanus Python

3. [ToHuMaHue TEOPETHYECKUX OCHOB PA0OTHI CUCTEM MAIIMHHOTO 3PEHHS

4. dopmupoBaHHe OCHOB pabOThl C H300paKCHUSMH U BHICO C HCIOJIb30BAHHEM
oubmmorexku OpenCV

5. YMeHue NMPUMEHSTH MOJy4YeHHbIE TEOPETHYECKUE 3HAHHS JUIS CO3JaHUs IPOEKTOB II0

B3alMOJICHCTBUIO IPOIPaMMHOI0 KOJla ¢ 00bEKTaMU PEaIbHOTO MUpa
2. Mecto aucuumiaunsl B crpykrype OIIOII BO

JucuumimHa «KoMIbIOTEPHOE 3pEHNE B PEILIEHUN MHKEHEPHBIX 3a/1a4» OTHOCUTCS K 3JIEKTUBHBIM
JIMCLUIUIMHAM 00s3aTeIbHOl yacTu 610ka 1 yueOHOro miaHa.

HeoOxonuMbpIMH yCITOBUSIMU J11 OCBOEHUS JUCLMILTUHBI SBIISIOTCS:

3HaHME OCHOB pabOThl C MEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAHOBKM M 3alycKa pa3IU4HbIX
NPUIIOKEHUH, 3HaHUS Oa30BBIX MOHATHH WHGOPMATUKH, MPUHLIUIOB pabOThl MpPOrpaMM U
OIEPALMOHHBIX CHCTEM, 3HAHWE OCHOBHBIX MAaTEeMaTUUECKUX MOHATUN U3 6a30BOro Kypca MaTeMaTHKU
U U3 BbICIIEH MaTeMaTUKHU

YMEHHS IPOU3BOAUTH 0a30Bble MaTeMaTHUECKHE ONEPALIMY B paMKax yYKa3aHHOW 00JacTy 3HAHUH,
YMEHHUS IPUMEHSATH IEPCOHATIbHBIE KOMITBIOTEPBI HA YPOBHE YBEPEHHOTO MOJIb30BATEIS

BJIaJIeHHE HaBbIKAMM HCIOJb30BAHUS PECYPCOB CETH MHTEPHET (B TOM YHCIE M aHTJIOSA3BIYHBIX),
MOKCKa U aHalln3a UHpOpMaluy, BlaJieHHe 0a30BbIMU MOHATUSMHU aITOPUTMOB, JIOTHYECKUX YCIOBUH,
OCHOBaMU CHHTAKCHCa COBPEMEHHBIX S3BIKOB IIPOTrPAMMUPOBAHHSI.

CopepxaHue IUCLUIUIMHBL SIBJISETCS JIOTMYECKHM IPOJOJDKEHHEM COACpkKAHUS IUCLUIUIMH
«Mudpopmaruka», «lIporpamMmmupoBaHue» M CIY>KUT OCHOBOW JUIsI OCBOCHHUS TUCHMIUIMH/ MOAYJEH
0Jl0Ka JUCHUIUINH, (OPMUPYEMBIX YYAaCTHHKAaMHU OOpa30BaTEIbHBIX OTHOIICHHUH, CBSI3aHHBIX C
METOJIaMU pEeIlIeHUs MHKEHEPHBIX 3aJad B paMKax InpodeccnoHalbHON 00JacTu 3HAaHUH, a TaKke ¢

MH(POPMAIIMOHHBIMH TEXHOJIOTHSIMH U TPOTPAMMHUPOBAHHEM.



3. Pe3yabTarbl 00y4eHHs MO AMCHUTLINHE/ MOTYJTIO

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIEAYIOUIUX KOMITETEHIIHI:

Tab6muna 3.1

KO}:[ 1 HAMMCHOBAHUC

KOZ[ 1 HAMMCHOBAHUC
HWHAWKATOPOB JOCTUKCHUA

PesynbraTbl 00y4eHUs 110 AUCIUIUIMHE (MOJYITIO)

KOMIIETEeHIIUU .
KOMIETEHIMH
3Hath: 31 3HaeT OCHOBHBIE HH(OPMAIMOHHBIE
VK-1.1. AHaNMM3UpyeT | PECYPCHI, NPOTrPAMMHBIE NPOAYKTHI, IOCBSILEHHBIE
NpOOJIEMHYIO CUTYAIHUIO (3a/1auy) | TEMAaTHKE KOMIBIOTEPHOTO  3pEHMs, a  TaKKe
M BHJEIIET €€ 0a3oBble | OCHOBHBIX YU€HbIX, IyOIUKYIOIMXCA B 3TOU chepe
cocraparonte. PaccmarpuBaer | YMmers: VY1  ymeer oO0pabaThiBaTh  HaiiIeHHYIO
pa3iuyYHbIE BApHAHTHl PEIICHHS | MHGOPMAIHMIO U HOATOTABIMBATH €€ B yNOOHBIA IS
mpobIeMHO cuTyaruu (3aga4n), | JadbHEHIIEro UCIOIb30BaHus (opMaT
pa3pabaTbiBaeT aaropuTMbl uX | Brmagets: Bl BrmageeT TEXHHYECKAM AHTIIHHACKHM
peanu3anum. SA3BIKOM [l TIOMCKA M 4YTEHHs aHIJIOS3BIYHOMN
IuTepaTypsl B chepe nHPOPMAIMOHHBIX TEXHOJIOTHH
3Hatb: 32 3HAET BO3MOXKHOCTU PaclpOCTPaHEHHBIX
OMOMMOTEK KOMITBIOTEPHOTO 3pEHHs, HaIlpumep,
OpenCV
YMets: Y2 yMeeT NMPUMEHSTh CPEACTBA YCTAHOBKH
VK-1.2. Onpesenser 4 | TPorpaMmHoro obecrieuenust Python, ucmosnb3oBath
J— NpaKTHICCKHE IDE s cozmanus, PENlaKTHPOBAHNA M 3aIlyCka Kofa,
VK-1. Crocoben [HOCHEICTBHS BO3MOYKHBIX IIPOU3BOAUTL HACTPOUKY OIEPAlMOHHON CHUCTEMBI
OCYWIECTBIATD pelTeHyiH 38124, JUISL 3allycKa HpPOEKTOB B cdepe KOMIBIOTEPHOTO
KpUTHYCCKUH aHaIu3 3pCHUA
NpoOJIEMHBIX ~ CHUTyanui Bnagers: B2 BraneeT HaBbIKAMU YTEHUS KOJAA, B TOM

Ha OCHOBE CHCTEMHOIO
NOJX0/a, BbIpabaThIBaTh
CTpaTeruo AeicTBUn

YHCIIe YY)XOr0, €ro HHTSpIpETaluH, aJanTaluu
COIJIACHO MpaBWIaM YHCTOTHI W YUTAEMOCTH U
HopMam PEP

YK-1.3. OcymecTBisieT
CHUCTEMATH3alMI0  HH(pOpMaUU
pa3IMYHBIX THIIOB AJIS aHaIN3a
MIPOOIEMHBIX CUTyaLUH.
BripabateiBaer CTpaTEruro
JNeWCTBUN s TOCTPOECHHUS
AJITOPUTMOB peneHns

IIOCTaBJICHHBIX 3aJ1a4.

3Hatb: 33 3Haer MCETOJAWKHU CUCTEMHOI'0 moaxoAa Inpu
PCHICHUH MMOCTABJICHHBIX 3a4a4

VYMerb: V3 umeeT BHICOKMI YpOBEHb KOMIBIOTEPHOMI
TPaMOTHOCTH

Bnaners: B3 Bnameer OCHOBHBIMH IIOCTYJIaTaMH
CHCTEMHOTO MOAXOJa M MOXET NPUMEHSTh WX IpH
penieHnn npodeccnoHaNBHBIX 33/1a4

YK-1.4. IIporpammupyer
pazpaboTaHHBIE aNTOPUTMBI H
KPUTUYECKH aHaJIM3HUPYEeT

TIOJTYYCHHBIC PE3YIIbTATHI.

3Hath: 34 OCHOBBI COCTaBJICHHS aJTOPUTMOB,
OCHOBHbIE OJIOKH alrOPUTMOB, TUIIOBBIE AITOPUTMBI
POrpaMMHUPOBAHUSI

YmMmers: Y4 pemats 3aaud MOWCKA, COPTUPOBKH, a
TaKXKe INPOYHE PACIPOCTPAHEHHBIE AJITOPUTMBI Ha
sI3BIKE TIporpammupoBanus Python

Brnagets: B4 MeToaukoii cOCTaBICHHUS aJITOPUTMOB U
peann3anyy 6a30BBIX AITOPUTMHUUECKHUX OMEPAITHA

VK-2. Cnoocoben
YIPaBIATH IIPOEKTOM Ha
BCEX sTanax €ero

JKU3HCHHOTO ITUKJIa

VYK-2.1. ®opmynupyeT B paMKax
MOCTaBIEHHONW IIeMH  INPOEKTa
COBOKYIHOCTb B3aMMOCBSI3aHHBIX

3a7a4, OOeCIeUMBAIOIIUX €€
JIOCTHIKEHHE. Omnpenensier
0)KHIaeMbIE Pe3yabTaThI

PEeUICHUA BBIACJICHHBIX 3a/1a4.

Bate: 35 3HaeT  OCHOBHBIE  BO3MOYKHOCTH
KOMITBIOTEPHOTO 3peHHS u CI10COOBI X
HCIIOJIb30BAHUS B PA3JIMYHBIX TPUKIATHBIX IPOCKTaX

YMmers: Y5 yMeeT BOCHPOU3BOJIUTH OCHOBHBIE
ANTOPUTMUYECKHAEC OIEPANUU C H300PKCHUIMH H

BUJICOIIOTOKOM €  HCIOJB30BAaHHMEM  METOJIOB
KOMITBIOTEPHOTO 3pEHUS
Bmagets: B5 Biageer HaBBIKAMH  TIOJydYEHUS

nHpopManMK Ha OCHOBE aHaM3a HM300paKeHUH u
BUJICONIOTOKA U €€ UHTEPIPETALUU

VK-2.2. TlpoextupyeT pelieHue
KOHKPETHOH 3aJjaud  IPOEKTa,
BbIOMpas ONTHUMAIBHBIN cI10c00

3nate: 36 OCHOBHEIC MpaBOBbIC OI'paHUYCHUA U
HOpMAaTHUBHBIC JAOKYMCHTHI, CBsA3aHHBIC C
MPUMEHCHUCM TCXHOJIOTMH KOMIBIOTECPHOT'O 3pCHUA




ee  peleHus, UCcXoAs M3 | YMETh: Yo aHaJIN3UPOBATh BO3MOXXHOCTH

JCUCTBYIOIIMX MPABOBBIX HOPM U | JaJIbHEHILETO TPYAOYCTPOICTBA B paMKax

HUMEIOLINXCS pecypcoB u | nmpodeccrHoHanbHON HAMpPaBICHHOCTH c

OrpaHUYEHUN WCIIONB30BaHUEM 3HAaHUH B cepe KOMIBIOTEPHOTO
3peHus
Bmanets: B6 HaBBIKAMH TIOMCKa, YTCHHA W
MHTEPIPETALUH 3aKOHOIATEIbCTBA U IPABOBBIX HOPM,
PETYIUPYIOINX o0acTh npodeccHoHaIbHOM
JIeSITEIbHOCTH
3Hath: 37 TPYMOEMKOCTb BBINOJHEHUS 3ajad,
CBSI3aHHBIX C KOMITBIOTEPHBIM 3PEHHEM, a TaKKe
TEOPETHYECKHE OCHOBBI KOMITBIOTEPHOT'O 3pEHUSI

VK-2.3. Pemaer KOHKpETHBIE P D P
Ymers: Y7 Hmeer chopMupOBaHHBIE HaBBIKH

3aj1a4  IpOEKTa  3asBJICHHOTO
porpaMMHpoBaHust Ha si3bike Python

KayecTBa M 3a YCTaHOBJICHHOE

BpeMS Bnaners: B7 Bnageer cmocobamm  pelieHUs

p MPaKTHYECKUX " MPUKIIAHBIX 3a1a4
npodeccroHabHOI JeATEIbHOCTH c
HCIIOJIb30BAaHUEM KOMITLIOTEPHOTO 3PECHUSI

4. O0beM JUCHUIIINHBI
OOwmuit 00beM QUCHUIIINHBI COCTABIISIET 3 3a4eTHBIX enuHuIbl, 108 gacos.
Tabmuma 4.1.
AyIUTOpHBIC 3aHSATHUSI/KOHTAKTHAs paboTa, Doona
dopma Kypc/ Jac. CamocTosiTenbHas P o
MPOMEKYTOYHOM
o0ydeHus ceMecTp IMpaktudeckue | JlaboparopHsie pabora, Jac.
Jlexkunu aTTecTaluu
3aHATHS 3aHSTUS
Ounast 2/4 16 - 32 60 3a4er

5. CTpyKTypa H coJep:KaHue TUCHUIIINHBI

5.1. CTpyKTypa AUCIHUIUIMHBI.

o4Has ¢opma odyuenusi (OPO)

Tabmuna 5.1.1

CIOVKTVDA THCLIALIHHEL AyIUTOpHBIE 3aHATHS,
Ne ThyKTypa et 4ac. CPC, | Bcero, Koz HJTK OneHoYHbIE
n/n Howmep qac. qac. A cpezacTBa
HaumenoBanue paznena JL IIp. JIab.
pazacia
VK-1.4 VYcerHbIi
1. OcHoBbl s13b1Ka Python 3 - 6 6 15 VK-2.2 onpoc
TeopeTnyeckue OCHOBBI VK-1.1 YcerHbIid
2. TEXHOJIOTHH 3 - - 4 7 VK-1.4 Orpoc
KOMITBIOTEPHOI'O 3pEHUS
IIucemenn
VcTaHOBKa HEOOXOUMBIX VK11 ast pabota
3. IporpaMm 1 5 1 - 2 2 7 12.1.4,2.2 (Ha HK),
3aBUCUMOCTCHU YCTHBIM
OIpoc
YK-1.1, IIucemenH
1.2,1.3, ast paboTa
HOBBI TBI
4. Oc 60 paboTsi ¢ 1 ; 6 2 9 14,22, | (uaTIK),
HU300pKEHUSIMU YCTHEIA
OTIpOoC
VK-1.1, ITucemenn
PucoBanme guryp u 1.2,1.3, as pabota
5. neyaTh TEKCTa C 1 - 2 2 5 1.4,2.2. (na I1IK),
ucnosb3oBanneM OpenCV YCTHBIi
onpoc




YK-1.1, ITucbmenH
1.2,1.3, ast paboTa
6. O6paboTka n300pakeHUI 1 - 2 2 5 1.4,2.2. (na TIK),
YCTHBIN
onpoc
VK-1.1, ITucemenn
1.2,1.3, as pabota
7. CDHgI’Tp A 1 i 2 2 5 14,22, | (nallK),
U300paKeHUN o
orpoc
YK-1.1, ITuceMenH
1.2,1.3, as pabora
8. Onpe):[gneHHe 00BEKTOB 1 ) A ) . 1422 (s TTK),
Ha U300paKEeHNU yCTHBI
ompoc
YK-1.1, ITuceMenH
1.2,1.3, as pabota
9. Amnanuz Buaco 1 - 2 2 5 1.4,2.2. (ma IIK),
YCTHBIN
ompoc
[Ipunoxenns ¢ VK21 YerHbli
10. 10. HCIIOJIb30BAHUEM 1 - - 2 3 2'3' : ompoc
KOMITBIOTEPHOTO 3PEHUSI ’
Pa3zpaboTka npukiagHoro VK-2.1, Ketic-
11. | 11 TIPOEKTA ¢ 1 - 6 12 19 23, 3a1aa
ucrnonb3zoBanuem OpenCV (mpoexr)
[TepcniexkTrBBI VK-2.1, VCTHBIH
2.3, orpoc
12 12, HUCHOJIb30BaAHUA 1 i i 9 3
MAaIIUHHOTO 3pEHHUS B
TEXHUYECKUX ITPOEKTax
YK 1.1 - | Bompocsl k
13 | 3auer - - - 20 20 14,VK2.1 3a4eTy
-23.
Uroro: | 16 - 32 60 108

3a04Has ¢popma o0ydenusi (3PO)
He npenycmotpeHo.
04HO-3a04Has popma o0yuenus (O3PO)

He npenycmotpeHo.

5.2. CopeprxaHue TUCHUILIIUHBI.

5.2.1. ConeprkaHue pa3neaoB JUCIUIUTHHBI (JIUAAKTHYECKUE STUHUIIBI).

Pasznen 1. «OcHoBsl s13bika Pythony». Ycranoeka Python, pip, IDE.  Cunrakcuc — si3bika.  Turisl
naHHbIX. buOmmoreku, moxynu. Lukmel, goruueckue onepanuu. IIpocras mporpamma Ha python «Beer
Songy. 3amyck nporpamm python u3 komanaHo# ctpoku u u3 IDE

Paznen 2. «Teopermyeckne OCHOBBI TEXHOJIOTMM KOMIIBIOTEPHOTO 3peHus». Ilukcens. LIger.
Marpuia

Paznen 3. «YcraHOBKa HEOOXOAMMBIX IpOrpaMM U 3aBucumoctei». Linux Mint/Ubuntu. Python3 ¢
JIOTIONIHUTEIbHOW ~ YCTaHOBKO#M  OmOmmoTek/3aBucumoctedt  (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++




Paznen 4. «OcHOBBI pabOTHI ¢ M300paKEHUSIMUY. 3arpy3ka M IMoka3 u3o0paxeHus. Jloctynm k
KOHKpPETHBIM THKCENsIM. Pa3zpezanune maccuBa mu3o0pakeHws. M3MeHeHue pa3Mepa H300paxeHUS.
Bpamenue nzoopakenust

Paznen 5. «PucoBanue ¢uryp u nedyarhb TeKcTa ¢ ucrnoias3oBanuemM OpenCVy. PucoBanue duryp Ha
n3o0paxenun. [ledars Tekcra

Paznen 6. «O6paboTka u3o0pakeHuit». [IprMeHeHne onepanuii o N3MEHEHUIO H300paKSHUH.

Paznen 7. «®DunbTpamms u3zoOpaxkeHuii». HamokeHnme Macok Ha uzoOpaxkenue. PasMbiTue
n3o0paxenus. li3meHeHue 11BETOBOro KOHTypa n300paxeHuil.

Paznen 8. «Ompenenenue oObEKTOB Ha n3o0pakeHUW». KoHBepTHpoBaHHWE B cepblii (opmar.
Omnpenenenne kpaeB Ha m3oOpakenuu. Thresholding. JerextupoBanue xontypos. Erode and dilate.
Masking and bitwise

Paznen 9. «AHanu3 Bugeo». AkTuBarus kamepsl ¢ nomorsio OpenCV. 3axBaT BUICO ¢ TTOMOIIBIO
kamepbl. OOpaboTKa BUIEOMOTOKA.

Paznen 10. «[IpunokeHus ¢ MCIOIb30BAaHMEM KOMIBIOTEPHOTO 3PEHUS». AHAIHM3 CYIECTBYIOLIHNX
MPOEKTOB U 33724 B MPO(ECCHOHATBEHOM chepe ¢ NCTIONH30BaHUEM KOMITBIOTEPHOTO 3PEHHSI.

Pazmen 11. «Pa3paboTka mpuKiIagHOTO HpoekTa C¢ ucmonb3oBanuem OpenCVy. OmpeneneHue
npobieMHoi chepsl B paMkax mpodeccuoHaapHoi obaactu. [Ipumenenue knaccudukaropa Haar Cascade
TS OTIPEICNICHHOTO THIA 00BhEKTOB. JleTekTipoBanue, pacro3HaBanne 00bekToB. OOpabOTKa pe3ysIbTaToB
nerexkTupoBanus. [lepenaya u ucrnonbp3oBaHue HHGOpPMAIIUHL.

Pasnen 12. «IlepcrnieKTHBBI MCIOJB30BaHMS MAIIMHHOTO 3pPEHHMsSI B TEXHUYECKUX IPOEKTaX .
Hcnonp3oBanue kinaccudukaropos. Mcrnons3zoBanue Helipocereil. KoMnbroTepHOe 3peHne B MOOMITBHBIX
HPUIOKEHUSIX.

5.2.2. ConeprxaHre TUCIUIUIMHBI 110 BUAAM Y4€OHbBIX 3aHSTHIL.

JlekninoHHbBIE 3aHATHSA
Tab6muua 5.2.1

. Howmep O0newMm, vac.
i paznena 0DO 300 O300 Tema nexnun
JICIUIIITHHBI
1. 1. 3 - - OcHoBHI s1361Ka Python
2. 2 3 - - TeopeTniyeckre OCHOBBI TEXHOJIOTHH KOMIBIOTEPHOTO 3pEHHUS
3. 3 1 - - YcTaHOBKa HEOOXOAUMBIX MPOTPAaMM H 3aBUCUIMOCTEN
4. 4 1 - - OCHOBBI PaOOTHI C H300paKEHUSIMH
5. 5 1 - - PucoBanune puryp u neuats TekcTa ¢ ucrnonszoBanneM OpenCV
6. 6 1 - - O06paboTka n300paskeHMH
7. 7 1 - - OunbTpanys n300paKeHIH
8. 8 1 - - OmnpeneneHne 00bEKTOB Ha U300paKEHUN
9. 9. 1 - - AmHanus BHIEO
10 10. 1 - - [TpunoxeHus ¢ ICIOIb30BAHUEM KOMIIBIOTEPHOTO 3PEHUS
11 11. 1 - - Pa3paboTka npukiIaHOTrO NMpoeKTa ¢ ucroas3zoanueM OpenCV
12 12 1 i - [lepcriekTHBBI HCIIOJIB30BAHUSI MAIIMHHOTO 3PEHUS B TEXHUYECKUX
IIPOEKTax
Hroro: 16 - -
HpaKTI/I‘-ICCKI/IC 3aHATUA y‘-IC6HBIM IJIaHOM HC MMPCAYCMOTPCHBI.
JlabopatopHbie padoThl
Tabmuma 5.2.3
Ne Howmep paznena O0mwewMm, gac.

HanmenoBanue 1abopaTtopHOit paboThI

n/n JVCIUIIIMHBI 0®0 | 300 | 0300




- VYcranoska Python u moaroroska K 3amycky nporpaMm. OCHOBBI
1. 1 6 - si3eika Python: mepsast mporpamma. IIpocrast mporpamma Ha
python.
2. 2 - - TeopeTHyecKie OCHOBBI TEXHOJIOIHH KOMITBIOTEPHOTO 3pCHUS
5 - VYcraHOBKa HEOOXOJUMbBIX IPOTPAMM H 3aBUCHMOCTEH /T paboThI
3 3 i OUOIHOTEKOW KOMITBIOTEPHOTO 3peHHus Ha s3bike Python
4. 4 6 - - OCHOBBI pabOTHI ¢ H300pAKECHUSIMHA
5. 5 2 - - PucoBanne ¢uryp u nedars TekcTa ¢ ucrnonszoannem OpenCV
6. 6 2 - - O6paboTKa M300paKeHui
7. 7 2 - - dunprparnys n300paxKeHuit
8. 8 4 - - Omnpenenenne 00bEKTOB Ha N300pAKEHUN
9. 9 2 - - AHanus BUIEO
10. 10 - - - ITpuitoxeHns ¢ NCIOAB30BaHUEM KOMITBIOTEPHOTO 3PEHHS
11. 11 6 - - Pa3paboTka npuKIaAHOTO MPOEKTa ¢ ucronab3zoanneM OpenCV
- [TepcnieKTHBEI UCIIONIB30BAHMS MAITMHHOTO 3PCHUS B TCXHUYECKHX
12. 12 ) i MPOEKTaX
HUroro: 32 - -
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabauna 5.2.4
Ne Howmep pazznena O0beM, yac.
1/ JII/ICIIILEJ'II/III[—II)I 0D0 3@70 0300 Tewa Bux CPC
1. 1. 6 - - OcHoBbl s13bIKa Python Hsysetine Teopetieckoro
MaTrepHana 1o paszeiy
Teopernyeckre OCHOBBI [MoaroroBka nokiana
2. 2. 4 - - TEXHOJIOTUH KOMIIBIOTEPHOTO
3peHus
IloaroroBka otuera K
YcraHoBKa HEOOXOAMMBIX naboparopHo# pabore,
3 3 2 i ) IpOrPaMM U 3aBHCHMOCTEH N3y4YEHUE TEOPETUIECKOTO
MarepHana 1o pasjieiny
IMoaroToBka oTyera K
OCHOBBI pabOTHI € nmabopaTopHoii padore,
4 4 2 i i U300paKESHUAMH U3YYCHUE TEOPETHYECKOTO
Marepuaa o paszaeiny
IloaroroBka otuera kK
PucoBanue Guryp u neuath TEKCTa naboparopHo# pabore,
> > 2 i i ¢ ucnosp3oBannem OpenCV H3YYCHHE TEOPETHIECKOTO
MarepHana 1o paszieiny
IMoaroTroBka oTyera K
6. 6. 2 - - O0paboTka n300pakeHu Aabopatoproii padore,
N3y4eHUE TEOPETHIECKOTO
Marepuaa 1o pasieny
IloaroroBka otuera K
7. 7. 2 - - OunpTpanys U300paskeHui Aabopatoproii padore,
M3y4YEHUE TEOPETUIECKOTO
Marepuaa 1o pasjeny
IMoaroTroBka oTyera K
OnpenencHue 00BEKTOB HA nabopaTopHOii padore,
8 8 2 i i U300paKEeHUU U3YYCHUE TEOPETHYECKOTO
MarepHana 1o paszieny
IToaroroBka oryera K
9. 9. 2 - - Amnanus BuIeo N
nmaboparopHo# pabore,




U3y4ICHUE TEOPETHIECKOTO
MaTepuaa 1o pasaeiy
ITpunoxxeHus ¢ NCIIONBb30BaHUEM IToaroroBka noknana
10. 10. 2 i i KOMIBIOTEPHOTO 3pEHUs
Pa3paboTka NpHKIIaHOTO MPOEKTa ITonroroBka or4era no
1L 1L 12 i i ¢ ucnosszoBanrem OpenCV MPOEKTY
IlepcnekTHBBI HCIIOIB30BAHUS U3y4eHHE TeOPETUIECKOTO
12. 12. 2 - - MAIIIMHHOIO 3pEHNS B TEXHUYECKUX MaTepuaa Io pasaeiy
MPOEKTax
13. 13. 20 - - 3auer [MoaroroBka k 3a4yery
Hroro: 60 - -

5.2.3. IlpenogaBanue AUCITUTUIMHBI BEJETCS C TPUMEHEHUEM CIICTYIOITUX BUIOB 00pa30BaTeIbHbIX
TEXHOJIOTUH:

— Busyanusanus yaueOHOro MaTepualia HoCpPEeICTBOM HHTCPAKTUBHBIX MPE3CHTAIINI B AHAJIOTOBOM
pexume (JICKITMOHHBIC 3aHATHUA);

— Keiic-meTon: pa30op HEKOTOPBIX TEMaTHK Kypca Ha MpHUMEpe peabHBIX JOCTHKHMBIX 331ad U
MIPaKTUYECKUX CUTYyalui (JJabopaTopHbIE 3aHATHS);

— Pab6ora B MainbIx rpynnax (JlabopaTopHbIE 3aHATHA);

— HMcnoap3oBaHue AKTYaJIbHBIX NUHTCPHET-PECYPCOB, OH-JIaliH HeKHHﬁ, B TOM YHCJIC Ha aHTJIMHCKOM
SA3BIKC,

— Meroa npoekToB (J1TabopaTopHbIC 3aHATHA).
6. TemaTuka KypcOBBIX paGoT/IPOEKTOB
KypcoBble paboTbl/IpoeKThl Y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

7. KoHTpoabHbIe padoThI
He mpenycmoTtpeHo.

8. OueHka pe3yJibTATOB OCBOCHHS THCIHIJIHHBI

8.1. Kpurepuu onieHHBaHNs CTENIEHHU IOJIHOTHI M KAYECTBA OCBOEHUS KOMIIETEHIINI B COOTBETCTBUU
C MJIAaHUPYEMBIMH pe3yJibTaTaMu 00y4deHus npuBezeHsl B [Ipunoxenun 1.
8.2. PeliTuHroBas cucreMa OILCHUBAHUS CTENEHH IOJIHOTHI M KayecTBa OCBOEHHUS KOMIETEHLIUMN

oOyuaroluxcst 04HON (popMbl 00yUeHHUsI ITpeacTaBieHa B Tabnuie 8.1.

Tabnuna 8.1
Ner/n | Buzpl MeporpusTHii B paMKax TEKYIIEro KOHTPOJIS | KosnmyecTBo 6anioB
1 TexyImas aTTecTalus
1 Yerubiid onpoc 1o Teme "OcHoBbI si3bika Pythony 20
2 Ipesenranus noxiazna o reme «TeopeTnyeckue OCHOBBI TEXHOJIOTHU 10
KOMITBIOTEPHOTO 3pEHHS»
HTOI'O 3a nepByro TEKYIIYHO aTTECTALUIO 30
2 TeKyIas aTTeCTaIus
3 3amuTa oTyeTa no JrabopaTtopHoi paboTe 1o TemMe «Y cTaHOBKa 5
HEO0OXOIMMBIX MPOrpaMM M 3aBHCHMOCTEH»
4 3amuTa oTyeTa no JrabopatopHoi pabote o Teme «OCHOBBI pabOTHI C 10
N300pKCHUIMIY
5 3amuTa otyeTa 1o JaboparopHoii pabote 1o Teme «PucoBanue puryp u 5
neyarh TeKCTa ¢ ucrnosrzosanuem OpenCVy
6 3amuTa otyeTa 1o JyaboparopHoii pabote no reme «O6paboTka 5
M300paKEeHUIN




7 3amuTa otyeTa no JabopatopHoi padbote o Teme «PuIbTparys 5
N300paKCHUN)
HTOI'O 3a BTOpyIO TEKYILIYIO aTTECTALHIO 30

3 Texymas aTTecTaiys

8 3ammrTa oT4era 1o 1adbopaTopHoil padbote mo Teme «OnpeencHre 00bEKTOB 4
Ha H300paKeHUID)

9 3ammTa oT4eTa 1o 1abopaTopHOil paboTe o TeMe «AHAIN3 BUIEOY 2

10 IIpesenranus noxnana mo teme «IIprtoKeHus ¢ UCIIOIb30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHS»

11 3amuTa IpUKIaTHOTO IPOEKTa IO IPUMEHEHUIO TEXHOIOT Ui 30
KOMIIBIOTEPHOTO 3peHMs B PO eCCHOHATIBHOI chepe

12 VYerHblii onpoc 1o TeMme «llepcneKkTuBbl UCTIONb30BaHMSI MAIIMHHOTO 3pEHUS 2
B TEXHHUECKHX MPOCKTAX)»
HTOI'O 3a TpeThIo TEKYUIYIO aTTECTAINIO 40

BCEI'O 100

9. VYueOHo-MeTOIUYECKOE M MH(POPMAIHMOHHOE 00ecTedyeHne THCIUIINHbI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezactasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbIe IpodeccnoHaIbHbIE 0a3bl TaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI

— DIeKTPOHHBIH Katanor/DnekTpoHnHas oubianoreka TUY

— OKBCOH- nndpopmannonHas cucteMa A0CTyla K 3JIEKTPOHHBIM KaTajmoram OuOmmorek chepbl
00pa3oBaHMs U HAYKH

— DrnexTpoHHO-0ubnuoreyHas cucrema IPR BOOKS

— DnekTpoHHO-0uOnMoTeyHas cucreMa «KOHCYIbTaHT CTyIeHTa»

— DnekTpoHHO-0uOnMoTeyHas cucreMa «JIanp»

— DnexTpoHHO-0nbIMoTeyHas cucreMa «Book.ru»

— DrekTpoHHas Guénmorexa FOPAUT

— Hayunas snexktponnas 6uommoreka ELIBRARY.RU

— HanmonanbHas snextponHas 6ubnunorexa (HOB)

— IlonnotekcToBas 6a3a nanubix TUY

— bubnuorekn HepTAHBIX By30B Poccun

— CnpaBouno-uHpopmarmonHas 6a3a 1aHHbIX «TexdKcrnepT»

— DIEeKTPOHHBIE PECYPChl OTKPHITOIO JOCTYIIA

— baza nanneix PocniateHt

— OnePetro — bubnuoTeka TeXHHYECKMX cTaTel Mo pa3paboTke HEPTSAHBIX U Ta30BBIX
MecTopokaeHni ObiiecTBa nHxeHepoB-He(pTIHNKOB SPE

— YVuauBepcurerckas 6ubauoreka ONLINE

— Mexaynaponnbie pedepaTuBHble 0a3bl HAYUHBIX U3JaHUM

— MexyHapoIHBIM eBponecKuil MHIeKC HIUTUPOBaHUS B 00JaCTH r'yMaHUTapHbIX Hayk European
Reference Index for the Humanities (ERIH)

— Ilpesunentckas oubnuoreka um. b.H. Enpiinna

— CBOJHBIA KaTajJor MNEpPUOJAMYECKUX W3JaHuid u wu3naHui opranoB HTHU, mnomydaembix
6ubnanorekamu r. TIoMeHU

9.3. JluueH3uoHHOe M CBOOOJHO pACIpPOCTpaHsIEMOE IPOrpaMMHOE OOECIeueHne, B T.4.
OTEYECTBEHHOT'O MPOU3BOICTBA!

1. Microsoft Windows x64 (ue Huxe 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ monoHHUTENBHOM 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. MaTepnaﬂbno-Texnnqeckoe odecrneyeHue AUCHHUIIIINHBI
HOMCH_IGHI/IH A1 IMPOBEACHHA BCEX BHIOB pa6OTBI, npeaAyCMOTPCHHBIX y‘Ie6HBIM I1JIaHOM,

YKOMILICKTOBAHBbI H€O6XOI[I/IMBIM O60py,[[OBaHI/IeM N TEXHUYCCKUMHU CPEACTBAMU o6yquH>1.

Tabmuma 10.1

Ilepeuenn
006opya0BaHus, [TepedeHb TEXHUYECKUX CPEACTB 00yUEHUs, HEOOXOAMMBIX JIJISt
Ne i/t HEOOXOIMMOT0 OCBOEHUS JUCLUIIINHEI
JUISL OCBOECHHS (IeMOHCTpAIIMOHHOE 000PYI0BaHNUE)
JIACLIUILIHHBI

JlaGoparopusi, 000pyJOBaHHAs EPCOHAIBHBIMU KOMIIBIOTEpAMHU C
xapaktepucTukamMu He MeHee Corei3, ocHamieHHbIC (U3UUCCKON
1 - BUJIcOKapTOil, \Web-kamepoli, MOAKIIOYCHHEM K HHTEPHETY C
npaBaMyd aJMHUHHCTPATOPa, MMEIOIIMMH BO3MOXHOCTh YCTAaHOBKH
I10; nmpoekTop, 3ByKOBOCIIPOM3BOIsilIiee 000pYI0BaHNE

11. Mertoanyeckue ykazanus no opranuzanuu CPC

11.1. Metoaudyeckue YKa3aHus 110 TOATOTOBKE K J'Ia60paT0pHBIM 3aHATUAM.

Ha naGopaTopHbIX 3aHATHAX OOyyaromuecs M3y4aroT TEXHOJOTMHM M METOAbl KOMIBIOTEPHOTO
3peHusi U BMECTE C IPEIO0JIaBaTe]IeM BBIMOIHIIOT 3alKCh MPOTPAaMMHOIO KOJla, €ro ampodaiuio u
3ajaHue Mo ero m3MeHeHwro. /{ng s¢¢exTuBHON paboThl oOydarourecs NODKHBI MMETh Mpu cebe
HOYTOYKH C 3apaHee YCTAHOBJIEHHBIM KOMIUIEKTOM IPOrpaMMHOr0 00ecreyeHus U HeoOXOIUMBbIMU
3aBUCUMOCTSMH. B mporiecce NoAroToBKY K NPAaKTUYECKUM 3aHATHSIM 00ydaroIuecss MOryT proerarsb
K KOHCYJIbTAlluH MPENo1aBaTesl.

11.2. Metoauyeckue yka3aHus IO OPTaHU3aAIN CAMOCTOSITEIbHON pabOTHI.

CaMmocrosiTenbHass padoTa OOy4aroUMXcs 3aKII0YaeTcsi B M3YUYEHUHU psijia TEM, BBIIOJTHEHUH
TUIOBBIX 3JIEMEHTOB MPOTPAaMMHOTO KOJia, TOATOTOBKE K IMPE3eHTAllMH JIOKJIAZO0B IO pAAY
TECOPETUYCCKUX TEM. Ha 3angarnu npenoaaBaTeiib 1a€T PEKOMCHIOAIINH, HeO6XO)II/IMI)Ie 1A OCBOCHU S
Marepuara.



[Ipunoxenue 1

H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIsA (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLICHUBAHUA

I[I/ICI_II/IHJ'II/IHaZ KOMHBI—OTCpHO@ 3pC€HHUE B PCIICHNHN MHXXCHCPHBIX 3a71a4

Kon, cnenmansuocts: 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEJICTBA

CHCI_[I/IaJ'II/ISaHI/IHZ HOI[’BCMHO-TpaHCHOpTHBIe, CTPOUTEIIBHBIC, TOPOXKHBIC CPEACTBA U O60py,Z[OBaHI/I€

Kona u nammeHnoBaunue

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

OCYILECTBIIAT
KPUTUYECKUI
aHanu3
MIPOOJIEMHBIX
CUTyalui Ha
OCHOBE
CHCTEMHOT'0
MOJX0/a,
BbIpabaThIBaTh
CTPaTEruIo
HEUCTBUI

CUTYyaIuo (3a1ady) u
BBIJICTISIET €€ 0a30BbIC
COCTaBJISOIIHE.
Paccmarpusaer
pas3nuyHbIe
BapUAHTBI PEIICHUS
poOIeMHO
CUTYyaIlNH (3a/1a9H),
paspabaTbiBaeT
ITOPUTMBI UX
pean3aIum.

chepe

9TOM cdepe;

chepe;

Kon u
HHHKAaTOPOB Pesynbrarsl 00ydeHust
HaWMEHOBaHHE
JOCTHKEHHS 10 JUCIUIUTHHE
KOMIETCHIIUH N
KOMITETEHIIUH 1-2 3 4 5
3Hats (31): 3HaeT HE 3HaeT OCHOBHBIE 3HaeT M0 OJTHOMY 3HaeT HEKOTOPbIE 3HAeT OCHOBHBIE
OCHOBHBIE nH(pOpMaLMOHHbIE IIPUMEPY OCHOBHBIX UH(OPMAaLMOHHBIE UH(OpPMAaLMOHHBIE
nH(OpMaLMOHHbIE pecypcbl, IporpaMMHbIe | HH(GOPMAaIMOHHBIX pecypcel, IPOrpaMMHBIE | PECYPCBL, IPOrPaMMHBIE
pecypchl, IPOrpaMMHBIE | TIPOLYKTHI, peCypcoB, IPOTPaMMHBIX | IPOAYKTBHI, MIPONYKTHI,
HPOAYKTHI, HIOCBSIICHHBIC HPOAYKTOB, MOCBSILICHHBIC TEMATUKE | MOCBSLICHHBIC TEMaTHKE
NOCBAIICHHBIC TEMAaTUKE | TEMAaTHKE MOCBAIICHHBIX TEMAaTHKE | KOMIIBIOTEPHOT'O 3pEHHs, | KOMIBIOTEPHOTO 3pEHU,
VK-1.1 KOMIIBIOTEPHOTO 3pCHHS, | KOMIBIOTEPHOTO KOMIIBIOTEPHOTO 3pEHHS, | @ TaK)Ke HEKOTOPBIX a TaK)Ke OCHOBHBIX
A o a TaK)Ke OCHOBHBIX 3pEHHs, a TAKKe ¥ OJTHOTO M3 Haubosee YYCHBIX, YYCHBIX,
VKL C 5 HATUSAPYCT YYCHBIX, OCHOBHBIX y4CHBIX, U3BECTHBIX YYCHBIX, MyOJIHMKYIOIUXCS B 9TOH | MyONHKYIOIINXCS B 9TOM
-1. Cnocoben . .
npoGIeMHY0 MyOJUKYIOIIUXCS B 3TOH | MyOJIMKYIOIINXCS B MyOIMKYIOIUXCS B 3TOM chepe; chepe;

Ymerts (V1): ymeer
o6pabaTbIBaTh
HalJIEHHYO
HHPOPMALIHIO U
MOATOTABIIMBATH €€ B

He yMeeT 00pabaThIBaTh
HalJIEHHYO
HHPOPMALIUIO U
MOJTOTaBIIMBATH €€ B
YIOOHBIN ISt

yMeeT IPUMEHATh
OTpaHUYEHHBII HabOP
CpPEeACTB IS TOUCKA
nHPOPMALINHU U
MIOATOTOBKH €€ B

yMeeT HCIIOIb30BaTh
Ha0Op TEOPETUIECKUX
3HAHUM JUI PEILCHUs
MIMPOKOTO MEePEYHs
TUIOBBIX 337124 110

yMeeT UCTIOJIb30BAaTh
TEOPEeTHYECKUE 3HAHUS
JUISL peLLICHUS
HETHUIIOBBIX 3a/1a4 110
00paboTke nHDOpMAIHH

YIOOHBIN IS aIBHENIIETO YIOOHBIN IS 00paboTke nHpOpMaIK | W MOATOTOBKE €€ B

JATbHENIIIETO HCIIOJIB30BAHUS JanbHENIITEro H TIOJITOTOBKE €€ B yIOOHBIH /ISt

ucnonb3oBanus popmar | (opmare; UCIIOJIb30BaHus (hopMarT; yIOOHBIH JIIst JATbHEUIIIETO
JTATbHEUIIIETO UCTIONIb30BaHus (hOpMaT;
HCIOJBb30BaHus Gopmart;

Bnanets (B1): Biageet HE BIIaJeeT BJIaJIcET HABBIKAMU BJIaJIC€T TEXHUYECKUM BJIaJIC€T TEXHUYECKUM

TEXHUYECKUM TEXHUYECKUM HCIIOIb30BaHMs AHTVIMICKHUM SI3LIKOM IS | aHIVIMICKHUM SI3LIKOM, B

AHIVIMICKHUM SI3BIKOM IS | QHTIIMHACKUM SI3BIKOM TEXHUYECKOTO [TOMCKA U TOHUMAaHHS TOM YHCIJIE B

IMOMCKA M YTCHUS
AHTJIOSI3BITHOM
JUTEpaTypHl B chepe

JUIS IIOUCKA U YTCHUA
AHIJIOA3BIYHON
JUTEpaTypHl B chepe

AHTJIMHACKOTO SA3BIKA CO
CJIOBapeM IS MOMCKA U
YTCHUA aHFHOHSBI‘IHOﬁ
JUTEPaTypsl B chepe

AHIJIOSI3BIYHOM
JUTEPaTypHI B cepe
MHPOPMAITMOHHBIX
TEXHOJIOT Ui

pasroBopHOU (opme IS
IIOHUCKAa U YTCHUS
AHIJIOA3BIYHOM
JUTEPaTypHI B chepe




UH(POPMALMOHHBIX
TEXHOJIOTUM

MH(POPMALMOHHBIX
TEXHOJIOT UM

HH(POPMALMOHHBIX
TEXHOJIOT UM

HWH(POPMAIIMOHHBIX
TEXHOJOTUH

VK-1.2. Onpeaenser
U OLICHUBAET
MIPaKTUICCKHE
MOCJIEACTBUS
BO3MOKHBIX
pelueHuit 3a1ayuu.

3Hatb (32): 3HaeT
BO3MOXKHOCTH
pacnpocTpaHeHHbBIX
oubnmoTex
KOMITBIOTEPHOTO 3pEHHS,
Harpumep, OpenCV

He 3HaeT Bo3MOKHOCTH
pactpoCTpaHeHHBIX
OMOINOTEK
KOMITBIOTEPHOTO
3peHus;

3HaeT MECTOHAXOXKICHNE
¥ Ha3HAYEHHE
OMONIHOTEKH
KOMITBIOTEPHOTO 3pEHHS
OpenCV;

3HaeT OCHOBHBIC
MOJIOKEHHSI
JOKYMEHTAIHH 1
MIPUMEpPbI
HCTOJIb30BAHUS
OCHOBHBIX (DYHKIMH
oubNHoTEeKH
KOMIBIOTEPHOT'O 3PCHUS
OpenCV;

3HaeT OOJBIIMHCTBO
BO3MOKHOCTCH
HECKOJIBKUX OHMOINOTEK
KOMITBIOTEPHOTO 3pPEHUs,
B ToM unciie OpenCV, u
CI1I0co00B UX
MPUMEHCHHS Ha
MPaKTHKE;

Ymers (V2): ymeer
MPUMEHSTH CPEICTBa
YCTaHOBKH
TIPOTPaAMMHOTO
obecneucnus Python,
nucnoap3osath |IDE mis
CO3JaHus,
pEeNaKTUPOBAHUS U
3amycka Koja,
[IPOU3BOJUTH HACTPOUKY
ONnepaMoHHONW CUCTEMBbI
JUTSL 3aITyCKa MPOCKTOB B
cepe KOMITBIOTEPHOTO
3peHHS

HE yMEeT IPUMCHSTh
CpE/ICTBa YCTAHOBKH
MPOrPaMMHOTO
obecneucuus Python,
HE yMeeT UCIOJIb30BaTh
IDE mis co3manms,
peIaKTUPOBAHUS U
3amycka Koja, He yMeeT
MIPOU3BOTUTH
HaCTpOHKY
oneparuoHHON
CHUCTEMBI JJTS1 3aITyCKa
MPOEKTOB B chepe
KOMITBIOTEPHOTO
3peHuUs;

YMEET 110 KOHKPETHOMI
MUCHMEHHON MHCTPYKITUH
Ha PYCCKOM SI3BIKE
MIPUMEHSATH CPEICTBA
YCTaHOBKH
MIPOTPaAaMMHOTO
obecneucuus Python,
nucroab3oBath |DE ms
CO3JaHus,
peIaKTUPOBaHUS U
3aIycKka Koja,

yMEET NMPUMECHSTh
CpE/ICTBA YCTAHOBKH
MPOTrpaMMHOTO
obecnieuenus Python,
ucrnionb3oBath |DE mus
CO3/JaHus,
peIaKTHPOBAHUS U
3amycka Koja,
[IPOU3BOJUTH HACTPOUKY
ONEepaMOHHONW CUCTEMBbI
JUTS 3aITyCKa IPOCKTOB B
cepe KOMIBIOTEPHOTO
3peHus;

yMEeT peliath
HETHIIOBBIE 331a4U 110
MIPUMEHEHHIO CPEJICTB
YCTAaHOBKH
MPOTrPaMMHOTO
obecnieuenus Python,
ucnionp3oBanusa |IDE s
CO3JIaHus,
PEeNaKTUPOBAHUS U
3amycka Koja,
TPOHU3BEACHUS
HaCTpOMKHU
OTEPAIIMOHHON CHCTEMBI
JUTSL 3a1TyCKa MIPOEKTOB B
cdepe KOMITBIOTEPHOTO
3peHus;

Bianets (B2): Biageer
HaBLIKAMU YTEHUS KOJA,
B TOM YHCJIE YyXKOT0, €ro
HHTEPIPETAIINH,
aJlanTaliy COTrJIaCHO
MpaBUJIaM YHCTOTHI U
YUTAEMOCTH U HOPMaM

PEP

HE BJIaJIC€T HABBIKAMHU
YTEHHS KOJa, B TOM
4HUCIIE YYXKOI0, Ero
HHTEPIIPETALNH,
aJlanTalyy CorjlacHoO
[IpaBWIaM YUCTOTHI U
YUTAEMOCTH U HOpMaM

PEP

BlIa/Ic€T MUHUMAJIbHBIM
Ha0OPOM HaBBIKOB YTCHUS
KOJa, B TOM 4YHUCIIE
4yKOro, €ro
UHTEPIIPETALMY U
ajanTanuu

BJIaJICET OCHOBHBIMHU
HaBBIKAMH YTEHUS KOJa,
B TOM YHCJIE YYy>KOTO, €ro
HMHTEPIIPETALNH,
ajlanTalyu, 3HaKOM C
Hopmamu PEP

BIIaJI€ET LIMPOKUM
CIEKTPOM HaBBIKOB
YTEHUS KOJa, B TOM
4YUCJIE YYXKOr0, Ero
HMHTEPIIPETALNH,
aZlanTalyy COIIacHO
IIpaBUJIaM YUCTOTHI U
YUTAEMOCTH U HOpMaM

PEP

YK-1.3.
Ocy1ecTBisieT
CHUCTEMATH3aIIHI0

3Hatb (33): 3HaeT
METOJMKH CUCTEMHOTO
MOJIX0/1a TIPU PEIICHUH
MOCTABJICHHBIX 3a]1a4

He 3naeT meToguku
CUCTEMHOTIO IMOAX01a
MIPU pEIICHUU
IIOCTaBJICHHEIX 3aJ1a4,

3HAET OCHOBBI METOUKH
CHUCTEMHOI0 MOAX0/1a PU
PEIICHIH TTOCTABICHHBIX
3a/1ad;

3HAeT METOUKH
CHCTEMHOr0 oAX0j1a
IIPU PELICHUU

TIOCTABJICHHBIX 33/1a4;

3HAET METOUKH
CHCTEMHOrO IOAX0J1a
TIPY PEIICHUH LIMPOKOTO




nHpOpMATAN
Pa3IUYIHBIX THIIOB
JUTSL aHAJII3a
TIPOOIEMHBIX
CUTYalUH.
BripabarbiBaeT
CTpaTeruto JeiCTBUN
JUISL TIOCTPOCHUS

nepeyHs 3aga4d, B TOM
YHCJIC HCTHUIIOBBIX;

VYumerts (V3): mmeer
BBICOKHM YpOBEHb
KOMIIBIOTEPHOI
TPaMOTHOCTH

MMeEeT HU3KUH YPOBEHb
KOMIIBIOTEPHOU
TPaMOTHOCTH;

UMeeT MUHUMAaJIbHBIH
HabOp yMeHMiA
HOJIB30BaHUS
HePCOHATBHBIM
KOMIIBIOTEPOM;

HMMeEET BBICOKUI YPOBEHD
KOMITBIOTEPHOU
TPaMOTHOCTH;

MOXET YCTPAHSITh
HEHCIIPaBHOCTH B
KOMIBIOTEPHBIX
CHCTEMaxX U
COBEpPILICHCTBOBATh UX
KOH(HUTypaIHH;

JITOPUTMOB
pemepHI/I;I Brnanets (B3): Bnaneer HE BJIaIceT OCHOBHBIMU | BlajfieeT MHHUMAJIbHBIM BJaJieeT OCHOBHBIMU BJaJeeT NOCTyIaTaMu
HOCTABIICHHEIX OCHOBHBIMHU HocTyJIaTaMu HabOPOM IOCTYIIaTOB HOCTyJaTaMu CHCTEMHOI'0 IIOAX0/1a U
HOCTYyJIaTaMH CHUCTEMHOTI'0 IOAX0Jla U | CHCTEMHOTIO IMOAX0/a U CHCTEMHOTI'0 TIOAX0J1a U MOYKET IPUMEHSTh UX
sajad. CHCTEMHOTI'0 TIOAX0/1a U HE MOXXET IPUMEHATh CHOCOOHOCTSIMU MOJKET IPUMEHSTh UX IIPYU peIIeHUH
MOJKET MIPUMEHSTh UX UX MPHU PEIIeHuU IPUMEHSTh UX IPU IPU peIIeHUH HETHIIOBBIX
IIPH PELICHUH npodeccHoHaNIBHBIX penIeHnH PO eCCHOHATBHBIX PO eCCHOHATBHBIX
npodeccrnoHaIbHBIX 3amaq npodeccroHaNIBHBIX 3a7a4 3a7a4
3a1a4 3amadq
3naTh (34): OCHOBHI He 3Haer  ocHOBHI | 3HaeT HEKOTOphIe | 3HaeT BCE ocHoBbI | KoppektHo 3HAET
COCTaBJICHUS COCTaBJICHUS ITOPUTMBI,  OCHOBHBIC | COCTaBJICHHS OCHOBBI COCTaBJICHUSA
ITOPUTMOB, OCHOBHBIE ITOPUTMOB, OCHOBHBIC | OJIOKH JITOPUTMOB, | alTOPUTMOB, OCHOBHBIC | ITOPUTMOB, OCHOBHBIC
OJI0KH aJITOPHUTMOB, 6mokn ITOPUTMOB, | THIIOBBIE AITOPUTMBI | OJOKH ITOPUTMOB, | OIOKH JITOPUTMOB,
TUIIOBBIEC ANTOPUTMBI TUIOBBIE  QJITOPUTMBI | MIPOTPAMMUPOBAHUA THUIIOBBIE QITOPUTMBI | THUIIOBBIE AITOPUTMBI
IPOTPaMMHUPOBAHHS IPOTPaMMHUPOBAHHS IpOTPaMMHUPOBAHHS IpOTpaMMHUPOBAHUS

VK-1.4. Bnageer

Ymets (V4): pemats

He ymeer pemats

YMEET pelraTb HEKOTOPhIE

yMeeT peniaTh OCHOBHBIE

YMECT pe€liaTh BCC

HABBIKAMU 3a/1a4¥ MOUCKA, 3a/1a4¥ TMOUCKA, 3a]1a4u MOKMCKa, 3a/1auu TIOUCKa, 3a/1auu TOUCKa,
porpaMmMupoBanusi | COPTHPOBKH, & TAKkKe COPTHPOBKH, a TAKXKE COPTHPOBKH, a TAKKE COPTHPOBKH, & TAKXKE COPTHPOBKH, a TAKXKE
Pa3paGOTAHHBIX npouue pouue poyne npoyune npodune
AITOPHTMOB 1 pacnpoCTpaHCHHBIC pacmnpoCTpaHCHHBIC pacmnpoCTpaHCHHBIC pacmpocTpaHeHHbIC pacipocTpaHeHHbIC
ANTOPUTMBI Ha S3BIKE ANTOPUTMBI Ha S3BIKE ANTOPUTMBI Ha S3BIKE ANTOPUTMBI Ha SI3BIKE ANTOPUTMBI Ha SI3BIKE
KpUTHHECKOTO MPOTPaMMHUPOBAHHS MIPOTPaMMHUPOBAHHS MIPOTPaMMHUPOBAHHS MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS
aHaM3a MoJyCHHBIX | Python Python Python Python Python
pe3yIBTATOB.
Bragets (B4): He Bmageet meroqukoii | Ilimoxo Biageer XOpOILIO BJIAJIEET OTIMYHO BIIAJEET
METOJMKON COCTABICHHS | COCTABIICHHS METOJMKON COCTaBICHHUS | METOJUKOW COCTABICHHUS | METOIUKOM COCTaBICHUS
AJITOPUTMOB U AJITOPUTMOB U AJITOPUTMOB U AJITOPUTMOB U AJITOPUTMOB U
peanuzanuu 6a30BBIX peanuzanuu 6a30BBIX peanmuzanuu 6a30BBIX peanuzanuu 6a30BBIX peanuzanuu 6a30BBIX
AIITOPUTMHUYCCKUX AITOPUTMHUYCCKUX AITOPUTMHUYCCKUX AIITOPUTMHUYCCKUX AIITOPUTMHUYCCKUX
onepanui onepanui onepanui onepanui onepanui
YK-2. Cnocober | ypeo 1. 3Hatb (35): 3HaeT HE 3HAeT OCHOBHBIE 3HAEeT OCHOBBI 3HaeT OCHOBHEIE 3HAeT BO3MOKHOCTH
YIpaBJIATh OCHOBHBIC BO3BMOXHOCTHU BO3MO>XXHOCTH KOMIIBIOTEPHOT'O 3pEHUA U BO3MOXHOCTH KOMITBIOTEPHOI'O 3pCHUA
dopmynupyer B

ITPOCKTOM Ha BCEX

KOMIIBIOTEPHOI'O 3pCHUA

KOMIBIOTEPHOT'O 3pCHUA

KOMIIBIOTEPHOI'O 3pCHUA

M CITIOCOOBI X




oTamnax €ro
KU3HCHHOI'O
IIMKJIa

paMKax
MOCTaBJICHHON LIETN
MpoeKTa
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3a1ad,
o0ecreynBaronx ee
JIOCTHKCHHE.
Ormpenensier
0KHAEMBIE
Pe3yNbTaThl PEIICHHs
BBIZIEICHHBIX 3a/a4.

U CII0COOBI UX
HCIIOJIL30BAHUS B
Pa3MTUYHbBIX PUKIATHBIX
MpOeKTax

H CIIOCOOBI UX
HCIIOJIb30BAaHUS B
Ppas3IUYHbBIX
MPUKIIAIHBIX IPOCKTaX;

€ro UCII0JIb30BaHUA IJIA
peuICHus TUIIOBBIX 3aJa4;

M CHOCOOBI UX
HCIIOJIb30BAHUS B
Pa3IYHbIX PHUKIATHBIX
MPOEKTaX;

HCIOJB30BaHMS B
HETHIOBBIX MPHUKIATHBIX
MPOCKTaX;

Ywmers (V5): ymeer
BOCIIPOHM3BOIUTE
OCHOBHBIE
AITOPUTMHYECKHUE
oreparuu ¢
HU300paKCHUSAMU U
BHUJIEOTTOTOKOM C
HCIIOJIb30BaHHEM
METOIOB
KOMIIBIOTEPHOTO 3PEHHS

He yMeeT
BOCIIPOHM3BOINTE
OCHOBHBIE
AITOPUTMHYCCKUE
oTeparyu ¢
HU300paKECHUSIMHU U
BHUJIEOTTOTOKOM C
HCIIOJIb30BaHUEM
METO/IOB
KOMIIBIOTEPHOTO
3pEHHS;

yMeeT BOCIIPOU3BOIUTH
MUHUMAJIBHBIN HabOp
ANTOPUTMHUYECKHAX
omnepauui ¢
MU300paKeSHUSIMU U
BUJICOTIOTOKOM C
UCIIOJIb30BaHUEM
METOJIOB KOMITBIOTEPHOT'O
3peHUsL;

yMeeT BOCIIPON3BOINTD
OCHOBHBIC
AITOPUTMHYECKHE
OTIepaITHH C
HU300pKCHUSAMU U
BHUJICOMTOTOKOM C
UCIIOJIb30BaHUEM
METOJIOB
KOMITBIOTEPHOTO 3PEHHS;

yMeeT
COBEPIIEHCTBOBATh

AITOPUTMBI OTIEpaLIUH C
M300paKeHISIMHA U
BUICOIIOTOKOM C
UCIIOJIb30BaHUEM
METOJIOB
KOMITBIOTEPHOTO 3pEHHUS;

Biagets (B5): Biameer
HaBBIKAMU MTOTYYICHHUSI
uH(popMannK HAa OCHOBE
aHaM3a U300paXxKeHuit u
BHJIEOITOTOKA U €€
HHTEPIPETANNN

HE BJIaJIceT HaBBIKAMHU
MOTy4CHHS
nH(popManuy Ha OCHOBE
aHaIM3a H300paKCHUH
U BHJICOTIOTOKA U €€
HHTEpIpeTaluu

BJIaJIceT MUHUMAJTbHBIM
Ha0OPOM HAaBLIKOB
TIOJTy9IeHUsT HHPOPMAITHH
Ha OCHOBE aHaJM3a
HU300paKeHU U
BHJIEOTIOTOKA

BJIaJIceT HABBIKAMHU
MOTy4YeHUS HHPOPMALIH
Ha OCHOBE aHAJIM3a
n300pakeHUH 1
BHUJICONIOTOKA U €€
UHTEpIpETALIN

BJIaJICET HaBBIKAMH
yIITyOJIEHHOTO aHaIN3a
“HpOpMALNH 13
n300pakeHUH 1
BHUJICOTIOTOKA U
NPUHATHS HA €€ OCHOBE
IIPAKTUYECKUX PEUICHUI

YK-2.2.
IIpoextupyer
perieHue
KOHKPETHOM 3a/1aun
IIpOeKTa, BEIOMpas
ONTUMAJIbHBIN
croco0 ee pemeHus,
HCXOs U3
JENUCTBYIOIINX
[IPaBOBBIX HOPM U
AMEIOIUXCS
pecypcoB U
OrpaHUYeHUi

3Hatb (36): 3HaeT
OCHOBHbIE [TPABOBbIE

HEC 3HACT OCHOBHBIC
IIpaBOBbIC OI'PAHUYCHUA

3HACT O CYIIECTBOBAHUU
IIPaBOBbIX OI‘paHI/I‘IeHI/Iﬁ n

3HAa€T OCHOBHBEBIC
MPaBOBLIC OI'PAHUYICHUS

3HAET IUPOKUN
TepedeHb MPaBOBBIX

OTrpaHUYEHUS U U HOPMaTHBHEBIE HOPMAaTHBHBIX ¥ HOPMaTUBHBIE OrpaHUYEHUN U
HOpPMAaTHBHBIE JIOKYMEHTBI, CBSI3aHHBIE | JOKYMEHTOB, CBSI3aHHBIC C | TOKYMEHTHI, CBI3aHHBIE C | HOPMAaTHUBHBIX
JIOKYMEHTBI, CBSI3aHHBIE | C IPUMEHEHUEM MIPUMEHEHHEM MPUMEHEHHUEM JIOKYMEHTOB, CBS3aHHBIX
C IPUMEHEHHEM TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH C IPUMEHEHUEM
TEXHOJIOTHH KOMIIBIOTEPHOIO KOMIIBIOTEPHOI'O 3p€HUs], | KOMIIBIOTEPHOIO 3p€HUsl; | TEXHOJIOIMHU
KOMIIBIOTEPHOTO 3p€HHsl | 3PEHHS; MOJKET UX MEPEUHCIINTE; KOMIBIOTEPHOT'O 3pPEHUS;
Ymers (Y6): ymeer HE yMeeT yMeeT HOHSATh yMeeT aHaIu3UpOBaTh nmeet c(hOpMHUPOBAHHYIO
aHaIU3UPOBAaTh aHaIIU3UPOBAaTh TpeboBaHus K BO3MOKHOCTH TPAcCKTOPUIO
BO3MOXHOCTH BO3MOXHOCTH CHELUAIIUCTY [IPU JlabHEUIIEro JlabHEUIIEro
JlalbHEUIIEro JlalbHEUIIEro TPYJLOYCTPOMCTBE B TPYIAOYCTpPOMICTBA B TPYIAOYCTPOMICTBA B
TPYAOYCTPONCTBA B TPYAOYCTPOUCTBA B pamkax pamkax pamkax

pamKax paMKax npodeccHoHaIbHOM npodeccrnoHaTbHON npodeccrnoHaTbHON
npodeccrnoHaTbHON npodeccrnoHaNbHOMI HaIPaBJIEHHOCTH C HaIpPaBJIEHHOCTHU C HaIpaBJIEHHOCTHU C

HalpaBJICHHOCTHU C

HalpaBJICHHOCTHU C

HCIOJIF30BAaHUEM 3HAHUI

HCIOJIb30BaHNEM 3HAHUI

HCIOJIb30BaHNEM 3HAHUI




HCIIOJIb30BAaHNEM 3HAHHI
B cpepe KOMITBIOTEPHOTO
3peHust

UCIIONB30BAaHHEM
3HaHUi B cdepe
KOMIIBIOTEPHOTO
3pEHUS;

B c(hepe KOMIBIOTEPHOTO
3peHuUs;

B chepe KOMIBIOTEPHOTO
3peHus;

B c(hepe KOMIBIOTEPHOTO
3peHus;

Bnaners (B6): Bnaneer
HaBBIKAMU IIOKMCKA,
YTEHUS U
UHTEPIPETALIH
3aKOHOIATENHCTBA 1

HE BJIajieeT HaBbIKaMU
MIOUCKa, YTCHUS U
UHTEPIPETALIH
3aKOHOZATEIbCTBA U
MPaBOBBIX HOPM,

BJIaZIeET MUHUMAJIbHBIM
Ha0OpPOM HABBIKOB
MOWCKA, YTEHUS U
HHTEPIIPETAITHN
3aKOHO/IATENILCTBA U

BJaJieeT HaBbIKAMU
MIOUCKA, YUTCHUS U
HHTepIpeTanuu
3aKOHOJIATEIbCTBA U
MIPaBOBBIX HOPM,

BJIaJieeT criocobamu
KPUTHYECKOI0 aHajIu3a U
HCIOJIb30BAaHUA
3aKOHOJIATEIbCTBA U
MIPaBOBBIX HOPM,

IPaBOBBIX HOPM, PEryIupyrOmHuX MPaBOBBIX HOPM, PEryIHpYIOMHMX 00JaCTh | PETYIUPYIOIHX 00JIacTh
perynupyroomux o01actTe | 0biacts perynupyromux odracte | mpodeccruoHansHON po¢eCCHOHATBHOM
npogeccHoHaNbHON npodecCHOHATBHON npodecCHOHATBLHON JeATEeITEHOCTH JeATEeIEHOCTH
JACATCIBbHOCTHU JACATCIBbHOCTHU ACATCIBbHOCTHU
3Hats (37): 3HaeT He 3naer 3HAeT NepeYeHb 3HAeT TEOPETUIECKHe 3HAeT TEOPHUIO
TCOPECTUYCCKHUE OCHOBLI TCOPETUYCCKUX OCHOB OCHOBHBIX q)yHKI_II/Iﬁ nu OCHOBBI KOMIIBIOTCPHOT'O KOMIIBIOTCPHOI'O 3pCHUSA
KOMIIBIOTEPHOTO 3pCHHS | KOMIIBIOTEPHOTO O6ubIMoTEK 3peHHS; 1 3JI0’)KCHHBIA B HUX
3peHHs; KOMIIBIOTEPHOTO 3pEHHUS; MaTeMaTHIeCKHUil
anmapar 1 aJropUTMBI;
VK-2.3. Pemraer VYmerts (V7): Umeet HE UMEET YMeEET UCIIOIb30BaTh uMeeT chOPMUPOBAHHBIE | UMeEEeT COPMUPOBAHHEIE
KOHKDETHBIE 3271241 c(OpMHUpPOBaHHbIE c(hOpMHUPOBAHHBIX MUHHMaJIbHBIA Ha00p HaBBIKU HaBBIKU
npoexTa HaBBIKU HaBBIKOB HaBBIKOB MIPOrpaMMHPOBAHUS HA MIPOrpaMMHPOBAHUs HA
SaSIBICHHOLO [IPOrpaMMMPOBAHUS HA NIPOrpaMMHPOBAHUA Ha | NIPOTPaMMHUPOBAHUS HA s3bike Python; s3bike Python Ha

KayecTBa U 3a
YCTaHOBJICHHOE
BpeMs

s3bike Python

s3bike Python;

s3bike Python;

CpeIHEM yPOBHE;

Buagers (B7): Biangeer
croco0amu perieHus
MPaKTHYECKUX U
MPUKJIAIHBIX 32139
npo¢eCcCUOHANTBHOM
JIESITETIBHOCTH C
HCIIOJIb30BaHHEM
KOMITBIOTEPHOTO 3PEHHS

HE BJIaJIeeT CocobaMu
PpeLICHUsI MPAKTHYECKUX
W MIPUKJIAHBIX 3a/1a4
npodeccnoHanbHOMI
JIESITeIBHOCTH C
HCIIOJIb30BaHHUEM
KOMIIBIOTEPHOT'O 3pCHUA

BJIaJIeeT MUHUMAIbHBIM
HabopoM crioco0oB
pELICHHUS THIIOBBIX 3a/1a4
npodeccrnoHanbHOM
JIeSITEJIbHOCTH C
UCIIOJIb30BaHHEM
KOMITBIOTEPHOTO 3pEHHS

BJIaJIeET Crocobamu
penIeHns MPAaKTHIECKHUX
W TIPUKJIATHBIX 337184
npodeCCHOHATBHOM
JIESATENLHOCTH ¢
UCITOJIB30BAaHUEM
KOMITBIOTEPHOI'O 3pCHUA

BJIaJIeeT Criocobamu
pelIeHnsT HETUTIOBBIX
3aj1aq
npodeCCHOHATBHOM
JIEATENLHOCTH ¢
UCITOJIb30BaHUEM
KOMITBIOTEPHOI'O 3pCHUA
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