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1. HeJII/I H 3a1a4Y1 OCBOCHUSA NUCHHUITJINHBI

Hens nuctumimzbl «KOMIBIOTEPHOE 3pEHUE B PEIIEHUN MHKEHEPHBIX 3a7au»:
Pa3Butue y obydaronuxcsi BOCTpeOOBaHHBIX B HACTOSINEE BpeMsl KOMIIETCHIIMH B pamMKax IH(pOBOi
VH)XCHEPUU B HANPABICHUM MAIIMHHOIO 3PEHUS, COCTOSHUIO COBPEMEHHOI'O YpPOBHS DPa3BUTHS
TEXHUKA W TEXHOJOTHHA B 3TOW 00JacTH, a TaKKe MPAKTUYECKUX YMEHHH M HAaBHIKOB HA4YaJbHOTO
YPOBHSI 110 MCIIOJB30BaHUIO PACIPOCTPAHEHHBIX OMOJIMOTEK KOMIBIOTEPHOI'O 3pEHUs Ui PELIeHUH
OPUKJIAMHBIX 33/lad € WCIOJb30BaHMEM si3blka IporpammupoBanus Python B obGnactu
po¢eCCHOHATILHOM 1eATeIbHOCTH HAIIPABICHUS OATOTOBKH WM CIIELUAIIBHOCTH 00Y4aroLerocs

3agaun qucuMIIMHbL «KOMIBIOTEpPHOE 3peHHE B PELICHUH WH)XXEHEPHBIX 3a1au» 00ecHeuyuBaroT
(dbopmHpoBaHue y 00yJaroIuXcs CIEAYIOUIMX 3HaHUH, YMEHUH U HABBIKOB:

1. @opMHUpOBaHME YMEHMH [0 YCTaHOBKE M  HACTPOMKE  COOTBETCTBYIOIIETO
MIPOrPaMMHOTO 00ecreueHus ISl TOCTHXKEHUS 1IeJiel Kypca

2. dopmupoBanue 6a30BBIX YMEHHIA PaOOTHI C 3bIKOM ITporpammupoBanus Python

3. [ToHnMaHME TEOPETUIECKUX OCHOB PAOOTHI CUCTEM MAITMHHOTO 3PEHUS

4. @®opmupoBaHre OCHOB pabOTBl ¢ H300pKEHUSIMH W BUAEO C HCIIOJIB30BAHUEM
oubnuorexu OpenCV

S. YMeHue NPUMEHATh MOJyYeHHbIE TEOPETUUECKUE 3HAHUS Ul CO3JaHHs IPOEKTOB I10

B3aHMOﬂeﬁCTBHIO IIporpaMMHOro KoJa € 00BeKTaMH p€ajlbHOI'0 MHpa

2. Mecto aucuumiaunsl B crpykrype OIIOII BO

JlMcuuIuiiHa OTHOCUTCS K 3JIEKTUBHBIM AUCLHUILUIMHAM 0053aTeNbHOM YacTu yueOHOro IiaHa

Heo6xoauMpIMU yCITOBUSIMH [Tl OCBOSHHSI TUCLUILIMHBI SBJISIOTCS:

3HaHUE OCHOB pPAa0OTHl C MEPCOHAIBHBIM KOMIIBIOTEPOM, YCTAaHOBKM M 3allycka pa3jIM4yHbIX
NPUIIOKEHUH, 3HaHUS O0a30BBIX MOHATHA WHGOPMATUKM, MPUHIUIOB pabOThl MpPOrpaMM U
OTIEPAIMOHHBIX CUCTEM, 3HAHHE OCHOBHBIX MAaTEMaTUUYECKUX MOHATHH U3 0a30BOT0 Kypca MaTeMaTUKU
U U3 BbICIIEH MaTEMaTUKHU

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

BJIaJIeHHE HaBbIKAMM HCIOJIb30BAHUS PECYPCOB CETH MHTEPHET (B TOM YHCIE M aHTJIOSN3bIUHBIX),
MIOMCKA U aHalin3a UHPOPMALIMK, BlIaJieHne 0a30BbIMU MOHATUSMH aJlTOPUTMOB, JJOTHYECKUX YCIOBHUH,
OCHOBaMH CHHTAKCHCAa COBPEMEHHBIX A3BIKOB IIPOrPAMMHUPOBAHMSI.

CopepxaHue IUCLUIUIMHBL SIBJISAETCA JIOTMYECKMM IPOJOJDKEHHEM COACPKAHMS TUCLUUIUIMH
«Mudpopmaruka», «[IporpammupoBaHue» M CIY>KUT OCHOBOW JUIsI OCBOCHHUS TUCHMIUIMH/ MOAYJEH
0JI0Ka JUCHUIUINH, (OPMUPYEMBIX YYAaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHWUH, CBS3aHHBIX C
METOJIaMU peIlleHUs] MHKEHEPHBIX 3aJad B paMKax npodeccnoHalbHO 00jacTu 3HAHUM, a Takke ¢
MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH U TPOTPaMMUPOBAHHUEM.

3. Pe3yabTarbl 00y4eHMs 1O JUCHUIIMHE

[Ipouiecc n3yueHus: AUCUUILIMHBI HAIIpaBlieH Ha (OPMHUPOBAHUE CIEAYIOUIUX KOMITETEHITHI:

Tabmuma 3.1



Koo un
HarMMEHOBaHHE
KOMIIETEHIIHHA

Kon n nanmeHoBanue
WHIUKATOPOB TOCTHXKEHUS
KOMIICTCHIINIH

P€3yJ'II>TaTI)I O6y‘ICHI/I$I 10 JUCLUIIIINHEC

VK-1. Cnocoben
OCYIIECTBIIATH
MOUCK, KPUTHYECKUI
aHalIu3 ¥ CUHTE3
nHpOpMaNNH,
MPUMECHSIThH
CHUCTEMHBIH TIOIXO,
JUTSL pEeIICHUS
ITOCTABIIEHHBIX
3a;a4

VYK-1.1. OcymecTBisieT BEIOOD
AKTyaJIbHBIX POCCUHCKHX U
3apyOeKHBIX UCTOYHHUKOB, a TaK
e TTOHCK, cOop 1 00paboTKy
UHPOPMALIUU, HECOOXOTUMOHN IS
PEIICHHS TOCTABICHHON 3a/1a4H.

3nats (31): 3HaeT OCHOBHBIE HH(POPMALIMOHHBIE PECYPCHI,
MPOrPaMMHBIC IPOIYKTHI, TOCBSIICHHBIC TEMAaTHKE
KOMIBIOTEPHOTO 3pEHUS, a TAK)KE OCHOBHBIX YYCHBIX,
myONMUKyIOMKXCS B 3TOH chepe

Ymets (V1): ymeer 00pabaTsiBaTh HAWACHHYIO HH(POPMAIIHIO
U MIOATOTABINBATH €€ B YAOOHBIN IS JaibHEHIero
UCTIONB30BaHMs (hopMaT

Bnanerts (B1): BaseeT TEXHUYECKUM aHTJIMHCKUM S3bIKOM
JUIS TIONCKA W YTCHUS aHIJIOS3BIYHON JTUTEpaTyphl B cepe
MH(OpPMAMOHHBIX TEXHOJIOTUI

VYK-1.2. CucremaTm3upyer u
KPUTHYECKH aHAIIM3HPYET
HH(OPMALINIO, TIOJTYYCHHYIO H3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C TPEOOBAHMAMH U
YCIOBHSAMH 3aJa4H

3HaTh (32): 3HaeT BO3MOXKHOCTH PaclpOCTPaHEHHBIX
OMOIMOTEK KOMITBIOTEPHOT0 3peHus, Hanpumep, OpenCV
Ymets (Y2): yMeeT NIpUMEHSTh CPEICTBA YCTAHOBKH
nporpammuoro obecnedenns Python, ncrons3zosats IDE mist
CO3JIaHUs, PEAAKTUPOBAHMS H 3aIyCKa KO/, IPOU3BOAUTD
HAaCTPOWKY ONEPaIOHHONW CHCTEMBI AJISI 3aIlyCKa IIPOECKTOB B
cdepe KOMITBIOTEPHOTO 3PEHHS

Brnanets (B2): BnageetT HaBbIKaMU YTEHUS KOJa, B TOM YHCIIE
Yy>KOT0, €r0 HHTEPIIPETAllH, aIallTallu1 COTJIACHO MpaBUiiaM
YHCTOTHI U YHTAaeMOCTH M Hopmam PEP

VK-1.3. Ucnone3yeT METOAUKH
CHUCTEMHOT'0 TT0/IX0/1a TIPH
PELICHUH OCTaBJICHHBIX 3a/1a4

3HaThb (33): 3HaeT METOAMKHU CHCTEMHOTO MOAX0/1a MPH
PEeUICHUU MMOCTABJICHHBIX 3aJa4

Ymets (Y3): umeeT BBICOKHH yPOBEHb KOMITBIOTEPHOM
I'PaMOTHOCTHU

Bnanets (B3): B1ageeT 0CHOBHBIMU MOCTYyJIaTaMHU
CHCTEMHOTO TTOAX0a ¥ MOXET IPUMEHSITh UX IPU PEIICHUHN
po(eCCHOHATBHBIX 3a7ad

VK-2. Cniocoben
OTIPENEIATh KPYyT
3a/a4 B paMKax
MOCTaBJICHHOM LEIN
1 BBIOWPATh
OIITHMAaJIbHBIE
CII0COOBI UX
peIIeHHs, UCXOIS U3
JIEHCTBYIOIIUX
MIPABOBBIX HOPM,
HAMEOIIUXCS
PECypcoB u
OrpaHUYCHUN

VK-2.1. IlpoBoaut aHanus
IOCTaBJIEHHON IENU U
(hopMyIHpYyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HEOOXOAUMO PELIUTh
JIUISL €€ TOCTHOKEHUS.

3HaTh (34): 3HaET OCHOBHBIE BO3MOKHOCTH KOMIBIOTEPHOTO
3pEeHUs U CIIOCOOBI X UCTIOJIB30BAHUS B PA3IMIHBIX
TIPUKJIQIHBIX ITPOEKTaX

Ywmets (Y4): ymeeT BOCIPOU3BOJUTE OCHOBHEIC
AITOPUTMHUUECKHE ONIEpaLuK C H300paKEHUSIMU U
BHUJICONIOTOKOM C HCIIOJIb30BaHHEM METO/I0B KOMITBIOTEPHOTO
3peHust

Bnaners (B4): Bnajseet HaBbIKaMy 1OJTydeHUst HHpoOpManuu
Ha OCHOBE aHaJIM3a N300paXXeHUH U BUAEOMIOTOKA U e¢
UHTEpIpETAHN

YK-2.2. BeiOupaet ontuManbHbIi
crocob perreHns 3a1a4, HCXO0Is
13 UMEIOIUXCS PECYPCOB U
OrpaHUYEHUH

3Hath (35): 3HaeT TeOpeTHUECKUE OCHOBBI KOMITBIOTEPHOTO
3peHust

Ymets (V5): UmeeT chopmMupoBaHHBIE HABBIKA
MporpaMMHpOBaHus Ha si3bike Python

Bnanmets (B5): Bnameer ciocobamul pemeHus MPpaKTHIECKAX U
MIPUKIIAHBIX 32/1a4 POPECCHOHATBHOM NeSTeIbHOCTH C
HCTOJIb30BAHUEM KOMIBIOTEPHOTO 3PEHUS

VYK-2.3. Amanm3upyer
JICUCTBYIOII[EE 3aKOHOJATEILCTBO
1 IIPaBOBBIE HOPMBI,
perynupyromme 001acTh
poeCCHOHATBHOM
JeATENbHOCTH

3Hath (36): 3HAET OCHOBHBIC TTPABOBBIC OTPAHIYCHHS U
HOPMATHUBHBIC JOKYMEHTHI, CBSI3aHHBIC C IPHMEHCHHEM
TEXHOJIOTHH KOMITBIOTEPHOTO 3PEHHS

Ymerts (V6): ymeeT aHaIM3UPOBATh BO3MOXKXHOCTH
JlaJIbHEUIIETO TPYLOYCTPOHCTBA B PaMKaxX
poheCCHOHAIBHON HANIPABICHHOCTH C UCIIOIb30BAHHEM
3HaHUI B c)epe KOMITBIOTEPHOTO 3PCHHUS

Bnanets (B6): BnameeT HaBBIKAMH TIOUCKA, YTCHUS H
MHTEPIpPETAINN 3aKOHOIATEILCTBA U IIPABOBBIX HOPM,
perynupyromux 001acTh npodecCHOHAEHON AESTEIEHOCTH

4. O0beM TUCHUATIINHBI

OO0mui 00beEM QUCHUILIMHEI COCTABIIAET 3 3a4eTHBIX eanuHuIlbl, 108 gacos.

Ta0mnuma 4.1.




AynuTopHbIE 3aHATHS/KOHTaKTHas paboTa, Dopma
dopma Kypc/ yac. CamocTrosTtenbHast p N
TIPOMEKYTOYHOM
00yJeHus CeMecCTp Ipaxtuueckue | JlabopaTopHble paborta, yac.
Jlexuun aTTeCTallnN
3aHATHU 3aHATHU
Ounas 2/4 16 - 32 60 3auer

5. CTpyKTypa H colep:KaHue TUCHUIITHHBI

5.1. CtpykTypa IUCHUIIIMHBI.

ouyHas popma o0yyenus (OPO)

Tabmuna 5.1.1

CTpyKTypa TUCIHIUTHHBI AyRuTOpHbIE
3aHATHA, 9ac. CPC, | Bcero, OLiCHOYHBIC
Ne o/n Howmep qac qac Kon MJIK cpencTaa
HammenoBanwue pazgena JL Ip. | JIab6. ' '
pasznena
1. 1. OcHoBHI s1361Ka Python 3 - 6 6 15 VK-2.2 YCTHEIH
ormpoc
TeopeTnueckne OCHOBBI YeTHbii
2. 2. TEXHOJIOTHH KOMIIBIOTEPHOTO 3 - - 4 7 VK-1.1 ompoc
3peHus
[TuceMenHas
YcraHoBKa HEOOXOAMMBIX YK-1.1, pabora (na
3. 3. . 1 - 2 2 7 1K),
MPOrpaMM U 3aBUCUMOCTEN 1.2,2.2 .
YCTHBIH
orpoc
VK-1.1, ITuceMenHas
4 4 OCHOBBI PabOTHI C 1 ) 6 2 9 1'22’;'.'3’ P a6HOIT<a)’(Ha
n300paKeCHUAMUA .
YCTHBIN
orpoc
VK-1.1, ITuceMennas
PucoBanune puryp u neyatsp 12,13, pabota (Ha
5. 5. TEKCTa C UCTOIb30BAaHUEM 1 - 2 2 5 2.2. [1K),
OpenCV YCTHBIN
orpoc
VK-1.1, ITucemennas
12,13, paborta (Ha
6. 6. O06paboTka U300parkeHU 1 - 2 2 5 2.2, 1K),
YCTHBIN
orpoc
VK-1.1, ITuceMenHas
12,13, paborta (Ha
7. 7. OumpTparys n300pakeHUH 1 - 2 2 5 2.2, [K),
YCTHBIH
orpoc
VK-1.1, IIuceMenHas
OnpenencHue 0OBEKTOB Ha 12,13, pabora (ma
8. 8. 1 - 4 2 5 2.2. [1K),
N300paKeHUN .
YCTHBIH
orpoc
VK-1.1, ITucemennas
12,13, pabota (Ha
9. 9. AmHanus Bueo 1 - 2 2 5 2.2. 1K),
YCTHBIN
orpoc
IIpunoxenus ¢ YerHbli
YK-2.1,
10. 10. HCIOJIb30BAaHUEM 1 - - 2 3 23 onpoc
KOMITBIOTEPHOT'O 3pEHHs :
Pa3paboTka mpukiagHOTO VK-2.1, Keiic-3amaua
11. 11. MPOEKTA C UCIOIb30BAHUEM 1 - 6 12 19 2.3, (mpoexrt)
OpenCV




IIepcnieKTUBBI UCIIOJIB30BAHUS VK-2.1, VY cTHBII
12. 12. MAIIUHHOI'O 3PEHUs B 1 - - 2 3 2.3, omnpoc
TEXHUYECKHUX TPOCKTaX

YK 1.1 - | Bomnpocsl k
13 3ager - - - 20 20 1.3., VK 3a4ery
21-23.

Hroro: | 16 - 32 60 108

3aouHasi popma o0yuenus (3PO)
HE pean3yercs

04HO-3a04Has (popma o0yuenus (O3PO)
HE pean3yercs

5.2. ConepxaHue NUCIHUTLIAHBI.

5.2.1. CopeprkaHue pa3aesoB IUCHUIUIMHBI (IUJAKTUYECKUE ETUHULIBI).

Pasznen 1. «OcHoBsl s13bika Pythony. Ycranoeka Python, pip, IDE.  Cunrakcuc — si3bika.  Turisl
naHHbIX. buOmmoreku, mogynu. Lukiel, goruueckue onepauuu. IIpocras nporpamma Ha python «Beer
Songy. 3amyck nporpamm python u3 komanaHo# ctpoku u u3 IDE

Paznen 2. «Teopernueckne OCHOBBI TEXHOJIOIMH KOMIIbIOTEpHOro 3peHusi». Ilukcens. Liger.
Marpuna

Pasznen 3. «YcraHoBka HeOOXOAMMBIX MPOrpaMM K 3aBUCHMOCTely». Linux Mint/Ubuntu. Python3
C JIONOJIHUTENIFHOM YCTaHOBKOH OuOnmorek/3aBucumocteid (numpy, time, argparse, imutils,
face_recognition, dlib, OpenCV (cv2), socket). Sublime text/Notepad+++

Paznen 4. «OcHOBBI paboThl ¢ M300pakeHUsIMI». 3arpy3ka U moka3 uzoOpaxkeHus. [loctym k
KOHKpETHBIM MNHKcessM. Pa3pe3anue maccuBa n3o0paxeHus. M3MmeHeHue paszMepa H300paxeHUs.
Bpamenue nuzo0paxeHus

Paznen 5. «PucoBanue ¢uryp u neyatrb TekcTa ¢ ucrnonb3zoBanuem OpenCVy». PucoBanue duryp
Ha uzo0paxenuu. [leuats Tekcra

Paznen 6. «O6paboTka nzoOpaxeHuit». [lpumenenue ornepanuii Mo M3MEHEHUIO N300PKEHHIA.

Paznen 7. «@unbTpanus wuzoOpaxkeHuit». Hanoxenue macok Ha wu3o0paxenue. PasmbiTue
n3o0paxeHus. li3meHeHne 1IBETOBOr0 KOHTypa W300paxeHuil.

Pasmen 8. «Ompenenenne 0o0ObEKTOB Ha M300pakeHUW». KoHBepTUpOBaHHE B Cepblil opmar.
Omnpenenenne kpaeB Ha u3oOpakenuu. Thresholding. JlerextupoBanue xkoutypos. Erode and dilate.
Masking and bitwise

Paznen 9. «AHanu3 Bugeo». AkTuBaius kamepsl ¢ nomoisto OpenCV. 3axBaT BUAEO ¢ MOMOIIBIO
kamepsl. OO6paboTKa BUIEOMOTOKA.

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

Paznen 11. «Pa3paboTka mpukiIagHOro mpoekTa ¢ ucnosb3oBanuem OpenCVy. Omnpenenenue
npobsIeMHON cepbl B paMKkax mpodeccronanbaoi oonactu. [Tpumenenne knaccudukaropa Haar Cascade
JUIsL  ONENIENICHHOrO THMa OObeKTOB. JleTekTHpoBaHue, pacro3HaBaHHe o00bekToB. (OpaboTka
pe3ynbpTaToB AeTeKTHpoBanus. [lepenada n ucmop30BaHne HHPOPMAIITUHL.

Paznen 12. «llepcnekTUBBI HCHOJIB30BAHUS MAIIIMHHOTO 3PEHUS B TEXHUYECKUX ITPOCKTAX).
Hcnons3zoBanue knaccudukatopoB. Vcnonb3oBanue Helipocereil. KommbloTepHoe 3peHue B MOOMIIBHBIX
MPWIOKEHUSIX.

5.2.2. ConeprkaHue JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHI.




JleKIIMOHHBIE 3aHATHS

Tabmuma 5.2.1

) Howmep O6weMm, gac.
i pasznena 0DO 300 0O3D0 Tema nexnun
JMCIUTUIMHBI
1. 1. 3 - - OcHoBbl s13bIKa Python
2. 2. 3 - - Teopernueckre 0OCHOBBI TEXHOJIOTHU KOMIIBIOTEPHOT'O 3pEHUS
3. 3. 1 - - YcTaHoBKa HEOOXOUMBIX IPOrpaMM M 3aBUCHUMOCTEH
4. 4. 1 - - OCHOBBI pabOTHI ¢ U300pAKEHUSIMH
5. 5. 1 - - PucoBanue ¢uryp u nedath Tekcra ¢ ucrnoab3oanuem OpenCV
6. 6. 1 - - O06paboTka u300paxeHuit
7. 7. 1 - - Ounprpanys n300pakeHNi
8. 8. 1 - - Omnpenenenre 00BEKTOB Ha N300paKEHUN
9. 9. 1 - - AHanu3s BUeo
10. 10. 1 - - ITpunoxeHus ¢ UCIONIb30BaHNEM KOMIBIOTEPHOTO 3PEHUs
11. 11. 1 - - Pa3paboTka IpUKIaAHOTO NPOEKTa ¢ ucnoab3oBanueM OpenCV
12, 12 1 - - [TepcrieKTHBBI UCTIOJIB30BaHKS MALTMHHOTO 3PEHHUS B TEXHUYECKUX
MPOEKTax
Uroro: 16 - -
[IpakTryeckue 3aHATHS YISOHBIM IJITAHOM HE IPEIYCMOTPEHBI.
JlabopaTopHbie padoThl
Tab6muua 5.2.3
Ne /it Howmep pasena Obmewm, gac. Hammenosanne nmabopaTopHoOit paboTHI
JUCIUTIINHBI OPO | 390 | O30
VcranoBka Python u moarotoeka k 3amycky nporpamm. OCHOBBI
1. 1 1 6 - - si3pika Python: mepBast mporpamma. IIpocras mporpamma Ha
python.
5 3 ) i ] YcraHOBKa HEOOXOIMMBIX IIPOrPaMM M 3aBUCHMOCTEH 1St
' paboThl OUOITMOTEKON KOMITBIOTEPHOTO 3peHust Ha si3bike Python
3. 4 6 - - OCHOBBI PabOTHI ¢ H300PAKEHUSIMU
4, 5 2 - - PucoBanue ¢uryp u nedath Tekcra ¢ ucrnoib3oanuem OpenCV
5. 6 2 - - O6paboTka n306paKeHuit
6. 7 2 - - OumpTpanys n300paskeHUH
7. 8 4 - - Omnpenenenne 00BEKTOB Ha N300pakEeHUN
8. 9 2 - - Amnanus BUIEo
9. 11 6 - - Pa3paboTka npuKiIagHOTO MPOEKTa ¢ ucmoab3oBanuem OpenCV
HUroro: 32 - -
CamocrosiTesibHast padoTa CTyIeHTa
Tabnuua 5.2.4
Ne Howmep paznena O6mbem, gac. Tema Bux CPC
/o JTUCLMITITAHBI 0D0 300 | 0300
1 1 5 i ) Octosst s361ka Python H3yuenue TeopeTHIECKOro
Marepuaa Io paszeiny
Teopernueckre OCHOBBI [Moaroroska poxnazna
2. 2. 4 - - TEXHOJIOTHH KOMIIBIOTEPHOTO -
3peHus
ITonroroBka otueTa K
YcTaHoBKa HEOOXOIMMBIX nabopaTopHoii padore,
3 3 2 i i NpOrpamMM U 3aBUCHMOCTEH U3y4eHHE TEOPETUUECKOIO
Marepuaa Io paszieiy
4, 4, 2 - - OCHOBBI PabOTHI € [ToaroroBka oTuera K




M300paKeHUSIMHU nabopatopHoit padore,
H3y4YEHUE TEOPETHIECKOTO
Marepuana o pasieny
[ToaroroBka oTyera K
PucoBanne guryp u nedatsb .
5 5 2 TEKCTa C UCIIOJIb30BAHUEM Aabopatoproii padore,
OpenCV H3y4eHHUE TeOPETUYECKOTO
Marepuaa o paszieiy
[ToaroroBka oTyera K
6 6 2 O6paboTka u300paxeHuit Aabopatoproii padore,
H3y4YEHUE TEOPETHIECKOTO
Marepuana o pasaey
ITonroroBka otueTa K
7 7 2 OunpTpanys n300paskeHIH Aabopatoproii padore,
H3y4eHHUE TeOPETUYECKOTO
Marepuaa o paszieiy
IloaroroBska otuera K
OmnpenencHre 00HEKTOB HA nabopaTopHoii padoTe,
8 8 2 N300paKeHUN N3y4YEeHUE TEOPETHIECKOTO
Marepuana Io pasieny
IToaroroBka oTyera K
9 9 9 ARQIH3 BIICO nabopaTopHoii padoTe,
U3y4CHHUE TEOPETUUECKOTO
MaTepHaa 1o pasieiy
[MputoxeHus ¢ UCNONIb30BaHUEM [ToaroroBka fokiana
10. 10. 2 KOMIIBIOTEPHOTO 3pEHHUS
PazpaboTka mpuKIagHOTO [Noaroroska oTyera Mo
11. 11. 12 MPOEKTa C UCIOJIb30BAHUEM IPOEKTY
OpenCV
[TepcrieKTHBBI NCTIOJIB30BAHUS U3y4eHHE TEOPETHIECKOTO
12. 12. 2 MAalIWHHOI'O 3PEHUS B Marepuaa Io pasjueiy
TEXHHUYECKUX TPOEKTaX
13. 13. 20 3ager ITonroToBka k 3a4ery
Uroro: 60
5.2.3. IlpenonaBaHue JOUCUMIUIMHBI  BEACTCS € TNPUMEHEHHEM  CIEIYIOUIUX  BHJOB

O6p330BaTeJ'H>HBIX TEXHOJIOTHI:

— Busyanusanus yue6HOro Marepuaia mocpecTBOM UHTEPAKTUBHBIX MPE3EHTALMN B AUATIOTOBOM

pexxumMe (JIEKIIMOHHBIE 3aHSATHS);

— Keiic-meToa: pa30op HEKOTOPBIX TEMAaTHK Kypca Ha MPUMEpE pealibHBbIX JOCTHKMMBIX 3ajad U
MPAKTUYECKUX CUTYyaluil (J1abopaTopHbIe 3aHATHS);
— Pabora B MainbIx rpynnax (JlabopaTopHbIE 3aHATHUSA);

— HMcnonb30BaHue akTyalbHbIX HWHTEPHET-PECYPCOB,
AHTIINICKOM SI3BIKE;

— Merto IpoeKToB (J1abopaTOpHbIE 3aHATHUSA).

6. TemaTuka KypcOBBIX paGoT/IPOEKTOB

KypcoBbie paboThl/IpoeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBDI.

7. KonTpoabHbie padoThl

KontpomnbHbie paboThl y4eOHBIM IIJIAHOM HE MPETYCMOTPEHBI.

OH-JTAMH JIEKIUA, B TOM YHCIE Ha




8. OueHka pe3yJbTaTOB OCBOECHHS THCIUIIHHBI

8.1. Kputepuu oOneHUBaHUS CTENEHH IMOJHOTHI M KayecTBa OCBOCHHUS KOMIETCHIMHA B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus npuseaeHsl B [Ipunoxenun 1.
8.2. PeiftuHroBas cucreMa OLICHMBAHUSI CTENEHU IMOJHOTHI M KaueCTBAa OCBOCHUSI KOMIICTCHIIMMA

oOyyaromuxcs ouHOU (popMbl 00ydeHHUs pecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne /it | Bunpl MeponpusTUil B paMKax TEKYILErO0 KOHTPOJIS | KommgectBo 6aiioB
1 TeKkymas arrecTanus
1 VYerusiii onpoc 1o Teme "OcHOBH s361ka Pythony 20
2 I[MpesenTanus noknaza mno reme «TeopeTHyecKre OCHOBBI TEXHOJIOTUH 10
KOMIBIOTEPHOT'O 3PEHHS»
NTOI'O 3a mepBy1o TEKYIIYIO aTTECTAIIIO 30
2 Tekyas aTTecTanys
3 3ammura oT4eTa 10 J1abopaTopHOil paboTe Mo TeMe «Y CTaHOBKa HEOOXOAUMBIX 5
HPOrPaMM U 3aBHCUMOCTEN»
4 3amura ot4era 1o 1abopaTopHOii padote 1o Teme «OCHOBEI paboTHI ¢ 10
N300paKECHUAMM)
5 3amura ot4era o mabopaTopHoii padbore no Teme «PucoBanue puryp u 5
meJaTh TeKcTa ¢ ucrons3oBanneM OpenCVy
6 3amuTa otdera o 1abopaTopHOit padote o Teme «O0paboTKa H300pakeHUI» 5
7 3amura oT4eTa 110 J1abopaTopHOil padote o Teme «PUIbTpaLHs 5
HU300paKEeHUIT»
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 30
3 Tekymias aTTecTaIus
8 3amura otyera 1o 1abopaTopHoii padote o Teme «OnpezencHre 00bEKTOB Ha 4
n300paKeHUNY
9 3amura oT4eTa 1o JaboparopHoi paboTe Mo TeMe «AHaJIN3 BUACO» 2
10 [Mpesenranus goknana no teme «IIpUiIoKEHUs! ¢ UCIOIb30BaHUEM 2
KOMITBIOTEPHOTO 3pEHHSD»
11 3amuTa NPUKIaIHOTO MPOEKTa MO MPUMEHEHHIO TEXHOJIIOTHIH KOMIBIOTEPHOTO 30
3peHus B IPOPECCHOHAIBHOM chepe
12 VYernbiii onpoc 1o TeMe «llepcrnexkTuBbl UCNONb30BaHMsI MALIMHHOTO 3PEHUS B 2
TEXHHUYECKUX NPOEKTAaX»
NTOTI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 40
BCEI'O 100

9. VYuebOHo-MeToaHYECKOEe H HHPOPMALMOHHOE O0ecTieueHue TUCIUTITUHBI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpeMeHHbIe mTpodeccHOHANbHBIE 0a3bl MaHHBIX W WH(OPMALMOHHBIE CIPABOYHBIC
CHUCTEMBI.

— DNeKTpOHHBIN KaTanor/JnekrponHas oudanorexka TUY

— OKBCOH- undpopmannonHas cucteMa J0CTyla K 3JIEKTPOHHBIM KaTajoram Oubiuorek chepbl
00pa3oBaHMs U HAYKH

— DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS

— DnekTpoHHO-0nOoTeyHast cucreMa «KOHCYIbTaHT CTyIeHTa»

— DReKTpoHHO-0MOIMoTeuHas cucreMa «JlaHby

— DnexTpoHHO-0nbIMoTeyHas cucreMa «Book.ru»

— DnekrponHas Gubnuoreka FOPAUT

— Hayunas snextponnas 6ubmmoreka ELIBRARY.RU

— HammmonanpHas snextponHas 6ubnmoreka (HOB)

— IomuotekcroBas 6a3a manHbix TUY




— bubnuorexu HedTsHBIX By30B Poccun

— CnpaBouHo-uHpopmMarmonHas 6a3a 1aHHbIX «TexaKcrmepT»
— DIIEKTPOHHBIE PECYPCHl OTKPHITOTO JTOCTYIIA
— baza ganarix Pocmarent

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

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

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

— Ilpe3unenrtckas 6ubmmorexa um. b.H. Enpunna

— CBoAHBIM KaTajor MEepUOJUYECKMX u3JaHuil u wu3znaHuit opraHoB HTU, nomyuaemsix
o6ubnmorexkamu 1. TromeHnu

9.3. JluueHsuoHHoe U CBOOOAHO pacmpocTpaHsIeMOe MpOorpaMMHOE oOecredyeHrue, B T.4.

OTCYCCTBCHHOI'O IMPOU3BOACTBA:

1. Microsoft Windows x64 (1e ke 7)

2. Microsoft Office Professional Plus

3. Linux Mint/Ubuntu

4. Python3 ¢ 10omoJgHHUTEIbHON yCTaHOBKOW OuOIMOTEK/3aBHcHMOCTEd (numpy, time, argparse,
imutils, face_recognition, dlib, OpenCV (cv2), socket)

5. Pip

6. Eclipse

7. Intellij Idea

8. Sublime text/Notepad+++

9. Arduino IDE

10. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUITHHBI

[Tomemienuss ans OpoOBEIEHHS BCEX BUIOB pabOThl, MPESYCMOTPEHHBIX Y4YEOHBIM ILIAHOM,

YKOMILJICKTOBAHBbI HGO6XOI[I/IMI)IM O60py,HOBaHI/I€M N TCXHUYCCKHUMHU CPCACTBAMU O6y‘-I€HI/I$I.

Ta6muma 10.1

Ilepeuenn
o0opynoBaHus, [TepedyeHb TEXHUUECKUX CPEACTB OOYUCHHS, HEOOXOIUMBIX IS
Ne /| HeoOxoaMMOTO IS OCBOCHUS JTUCLUTUTMHBI
OCBOEHUS (IeMoHCTparMoOHHOE 000PYI0BaHHE)
JMCLUTUIMHBI

JlaGopaTtopusi, 060pymoBaHHAs TEPCOHAIBHBIMA KOMITBIOTEPAMH C
XapakTepucTukamMu He MeHee COrei3, ocHamieHHbIe (pu3HUECKOU
1 - Buzeokaproit, WWeb-kamepoii, MoaKII0YeHHEM K HHTEPHETY C ITpaBaMu
aIMUHHCTPATOpPa, WMEIIIUMUA BO3MOXHOCTh  ycTaHoBku [10;
MIPOEKTOP, 3BYKOBOCIPOU3BOISAIIIEe 000PYIOBaHUE

11. Meroanyeckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K JJaOOPATOPHBIM 3aHATUSIM.
Ha naGopaTopHbIX 3aHATHAX OOy4aroIIMecs W3y4aroT TEXHOJOIMU M METO/bl KOMIBbIOTEPHOIO

3pC€HHA U BMCCTC C IPCNoOAaBaTCJICM BBIMIOJHAIOT 3allCh HNPOTrpaMMHOI0 KoOJad, €ro anp06aum0 u
3aManre 1o ero m3MmeHeHuto. [ sddextuBHON paboThl OO0ydaromuecs: AOKHBI UMETh TPU cede



HOYTOYKH C 3apaHee YCTaHOBJICHHBIM KOMIUIEKTOM MPOTPaMMHOI0 oOecredeHHs] U HeOOXOIUMBIMU
3aBUCUMOCTSIMH. B mporiecce MoAroToBKY K MPAaKTUYECKUM 3aHATHAM 00ydaroIuecss MOTyT nproerarb
K KOHCYJIbTalll{ MIPENoIaBaTelis.

11.2. Metoauyeckue yKa3aHus 10 OPraHU3allud CaMOCTOSITEIIBHOW PabOTHI.

CamocrosiTenpHas pabora 00yJarolmuxcs 3aKIIYaeTCsl B M3YYCHUHU psiia TEM, BBIITOJHCHUH
TUMOBBIX 3JIEMEHTOB MPOTPAaMMHOTO KOJa, TMOJArOTOBKE K IMPE3CHTALMH JOKJIaJ0B IO pSay
TeopeTHdeckux TeM. Ha 3aHsATHH mpenomaBaTellb J1aeT PeKOMEHIAINH, HEOOXOIUMBIE ISl OCBOCHHS
Marepuana.



[Tpunoxenue 1

IInanupyembie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHHMA KOMIIETEHIMU U KPUTEPHUH X OLleHUBAHUS

JucnumirHa/Monyinb  KommbloTepHOE 3peHHe B PEIICHUH HH)XECHEPHBIX 33724
Kopx, nanpasnenne noarorosku 20.03.01 TexuocdepHast 6e30macHOCT
Hampasnensocts (poduins) MmkeHepHast 3aliuTa OKPYKaromei cpeIst

Ko n HanmmeHoBaHMe

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

Konn
MHIMKaTOpPOB PesynbraTe! 00y4ueHns 1Mo
HaNMECHOBAHHE
JOCTHKEHHSA JVCIATUINHE
KOMITCTEHIINT .
KOMITETEHIIMH 1-2 3 4 5
3Hats (31): 3HAeT HE 3HaeT OCHOBHBIE 3HaeT M0 OTHOMY 3HaeT HEKOTOPhIE 3HaeT OCHOBHBIE
OCHOBHEBIE nH(pOpMaLMOHHbIE MIPUMEPY OCHOBHBIX nH(popManOHHbIE nH(opManoOHHbIE
nH(OpMaLMOHHbIE pecypcsl, MH(OPMaLMOHHBIX pecypcHl, pecypcsl,
pecypcel, IporpaMMHBIE IIpoTrpaMMHBIE pecypcos, IIpOTrpaMMHBIE IIpOrpaMMHBIE
MPOAYKTHI, IOCBSIIEHHbIE | MPOAYKTHI, MIPOTPaMMHBIX MPOJYKTHI, HPOJYKTHI,
TeMaTHKe KOMIIBIOTEPHOTO | MOCBSIICHHBIC MIPOAYKTOB, MIOCBAIICHHBIE MIOCBAIICHHBIE
3pEHUs, a TaKKe TEMaTHKe MOCBSIIEHHBIX TEMAaTHKe TEMAaTHKe
VK-1. Crioco6er OCHOBHBIX yYCHBIX, KOMITBIOTEPHOTO TEMAaTHKe KOMITBIOTEPHOTO KOMITBIOTEPHOTO
oc 'eCTBMTB VK-1.1. OcymectBisier MyOIMKYIOIIUXCS B 3TOH 3peHusl, a TAKXKe KOMIIBIOTEPHOI'O 3pEHusl, a TAKKe 3pEHus, a TAKKe
HOZ:IL:K BBIOOD aKTyaJbHbBIX chepe OCHOBHBIX yYEHBIX, 3pEeHus], ¥ OJTHOTO U3 HEKOTOPBIX YUEHBIX, OCHOBHBIX y4EHBIX,
KpI/ITI/I;IeCKI/Iﬁ POCCHICKUX H MyOJIMKYIOIIUXCS B HanOoJee N3BECTHBIX MyOJIMKYIOIIUXCS B IMyOJIMKYIOIIUXCS B
3apyOeIKHBIX 3TOM cepe; YEHBIX aTOM cepe; 3TOM cdepe;
aHallu3 ¥ CUHTE3 Py epe; y ) pepe; depe;
HCTOYHHKOB, a TaK e MyONUKYIOIUXCS B
nHpopmanny, o .
DHMCHSTE IIOUCK, cOop 1 00paboTKy 3TOMH cepe;
CECTGMHHﬁ HOIXO nHpopmanuy, Ymerts (V1): ymeer HE yMeeT yMeeT IPUMEHATh yMeeT UCII0JIb30BaTh yMeeT UCII0JIb30BaTh
e — HEOOXOIUMOH IS obpabaThIBaTh obpabaTbIBaTh OTpaHHUYEHHBII HabOP HabOp TEOPETUUECKUX | TEOPETUUECKUE 3HAHUS
HOC”IPaBJ'IeHHBIX peleHns MOCTaBIEHHON | HalIeHHYI0 HHPOPMALUIO | HalACHHYIO CPEJICTB IS TIOUCKA 3HAHUH U1 pelIeHns JUTA peLIeHUs
sanay 3aja4H. U TIOATOTABIMBATE €€ B HHPOPMALIUIO U nHGOPMALIUHU U IIMPOKOTO TTEPEUHs HETHIIOBBIX 3aJa4 110

YIOOHBIN ISt
IaJbHEHNIIEro
UCIOJIB30BaHus popmat

MTOJIFOTaBINBATH €€ B
YIOOHBIN IS
JalbHENIIIEro
HCIIOJIL30BaAHUS
¢dopmare;

IIOATOTOBKH €€ B
YIOOHBIN ISt
anbLHENIIIETro
HCIIOJIb30BaHMS

¢dopmar;

THUIOBBIX 33/1a4 1O
00paboTke
nadopmanuu u
MIOJITOTOBKE €€ B
YAOOHBIN ISt
anbLHENIIIETro
HCIIOJIb30BaHHUs
¢dopwmar;

00paboTke
HHPOPMALIUHU H
MIOJITOTOBKE €€ B
YHAOOHBIN ISt
anbLHENIIIETO
UCTIONIb30BAHMS
¢dopwmar;




Bnagers (B1): Bnageer
TEXHUYECKUM
AHTJINHCKHMM SI3BIKOM JIJIST

HE BJIaJceT
TEXHUYECKUM
AHTIIMACKUM SI3BIKOM

BJIaACCT HaBBIKAMH
HCIIOJIB30BAHUA
TEXHHUYECCKOTO

BlaJ€eT TEXHUYECKUM
AHTIIHACKUM SI3BIKOM
I TIOMCKA U

BJIagCCT TCXHUYCCKHUM
AHTTIHUCKIM SA3BIKOM, B
TOM YHCJIC B

YK-1.2.
CuctemMaTusupyer u
KPUTUYECKH aHAJIU3UPYET
nHpopmanuio,
MOJYYEHHYIO U3 pa3HbIX
HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMH H
YCIIOBHSMH 3a]a4H

MIOMCKA U YTECHUS JUTS TIONCKA M YTCHUS AHIIINICKOTO S3bIKA CO | TIOHUMAHUS pas3roBopHO#i popme
AHTJIOA3BIYHOHN AHTJIOA3BIYHOHN CJIOBApEM JUIS TIOMCKA | aHTJIOS3BIYHON JUTS TIOMCKA M YTCHHS
JUTEpaTypHl B chepe JTUTEpaTypHI B chepe W YTCHHUS JUTEPaTypHI B chepe AHTJIOS3BITHOM
HHPOPMAINOHHBIX HHPOPMAITMOHHBIX AHTJIOS3BIYHON WHPOPMATNOHHBIX JUTEPaTypHI B chepe
TEXHOJIOTUH TEXHOJIOTUH JUTEpaTypHl B chepe TEXHOJIOTUH nH(pOpMaMOHHBIX
nH(OpPMaLMOHHEIX TEXHOJIOTUH
TEXHOJIOTUil
3Hatb (32): 3HaeT He 3HaeT Bo3mMoxkHOCTH | 3HAeT 3HaeT OCHOBHBIE 3HaeT OOJBIIUHCTBO
BO3MOXKHOCTH pacnpocTpaHeHHbBIX MECTOHAXO0XJICHUE U TIOJIOXKEHHS BO3MOXKHOCTEH
pacnpocTpaHeHHBIX 6ubmuoTex Ha3HaueHUe JIOKYMEHTAIUU 1 HECKOJIbKUX OMOJINOTEK
6ubnuorek KOMITBIOTEPHOTO 6ubnuoTeKu IIPUMEPBI KOMIIBIOTEPHOTO
KOMITBIOTEPHOTO 3PEHHS, 3pEHUs; HE yMEeT KOMITBIOTEPHOTO HCTIONIb30BaHUS 3pEHUs, B TOM YHCIIE
Hanpumep, OpenCV MIPUMEHSATH CPEICTBA 3penns OpenCV; OCHOBHBIX (hYHKIHI OpenCV, u crioco6oB
YCTaHOBKH 6ubmmoTekn UX IPUMEHCHUS Ha
MPOTPaMMHOTO KOMITBIOTEPHOTO MIPaKTHKE;
obecneucuus Python, 3penns OpenCV;
HE yMeeT

ucnoab3osath |DE mis
CO3JIaHus,
pPEIaKTUPOBAHUS U
3amycKa Koja,

Ymerts (V2): ymeer
MIPUMEHSTH CPECTBA
YCTaHOBKH IIPOTPAMMHOTO
obecneuenus Python,
ncnoab3osath |IDE mis
CO3/IaHus,
peIaKTUPOBAHUS U
3aIrycka Koja,
IIPOU3BOJUTH HACTPOUKY
OIepalMoOHHON CUCTEMBI
JUTS 3aITyCKa IMPOCKTOB B
chepe KOMIBIOTEPHOTO
3pEHUS

HE yMeeT MPOU3BOINUTH
HaCTpOHKY
OIepalMOHHOMN
CHCTEMBI IS 3aITyCKa
MIPOEKTOB B cepe
KOMITBIOTEPHOTO
3pEHHS;

YMEET 110 KOHKPETHOMI
MUCbMEHHOU
WHCTPYKLIUU Ha
PYCCKOM $I3bIKE
MIPUMEHSTH CPEICTBA
YCTaHOBKH
MIPOrPaMMHOTO
obecneuenus Python,
ncnoab3osath |DE mis
CO37aHusl,
PEIaKTUPOBAHUS U
3aIycKka KoJia;

yMeeT IPUMEHSTh
CPEeICTBa yCTAaHOBKH
MPOrPaMMHOTO
obecneuenus Python,
ncnoab3osath |DE mis
CO3aHMs,
pelaKTUPOBAHUS U
3arycKa Koja,
MIPOU3BOTUTH
HaCTPOUKY
ornepauoHHON
CHCTEMBI TS 3aI1yCKa
MIPOEKTOB B cdepe
KOMIIBIOTEPHOTO
3peHHS;

yMeeT peniarh
HETUIIOBBIE 3a0a4U I10
MPUMEHEHHUIO CPEJICTB
YCTaHOBKH
MPOTrPaMMHOTO
obecneuenus Python,
ucnoiipzoBanusa IDE
IS CO3JAHUS,
pEeNaKTUPOBAHUS U
3amycka Koja,
MIPOU3BEACHUS
HacTpoOiKu
orneparuoHHON
CHCTEMBI TS 3aI1yCKa
MIPOEKTOB B cepe
KOMIIBIOTEPHOTO
3peHusl;




Bnagers (B2): Bnageer
HaBBIKAMU YTCHHS KOJa, B
TOM YHCJIEe TYXKOT0, ero
HHTEPIpETaNnH,
aJanTalliyd COTJIACHO
MIpaBUJIIaM YHCTOTHI U

YUTAEMOCTH U HOpMaM
PEP

HE BIJIajieeT HaBbIKaMU
YTEHHS KOJa, B TOM
YHCIIE 9yKOT0, €TO
MHTEPIPETALIH,
a/lanTaIiy COTIacHO
MpaBHJIaM YHACTOTHI U

YUTAEMOCTH U HOpMaM
PEP

BJIazieeT
MHHHMAaJIbHBIM
Ha0OpOM HABBIKOB
YTEHHUS KOJa, B TOM
YHCIIE 9Y>KOT0, €r0
HHTEPIPETALHH 1
aanTanun

BJIaJIeeT OCHOBHBIMHU
HaBBIKAMH YTCHHS
KOJa, B TOM YHCIIe
9y)KOT0, €r0
HHTEPIIPETaLHH,
aJlanTay, 3HAaKOM C
Hopmamu PEP

BJIaJICCT NIUPOKUM
CHEKTPOM HaBBIKOB
YTEHHS KOJIa, B TOM
YHCIIe yXKOT0, ero
HHTEPIpETAINH,
aJanTaliy COTJIacHO
MIpaBHUIIAM YHCTOTHI U
YUTAEMOCTH U HOpMaM
PEP

VK-1.3. cnons3yer
METOIUKH CHCTEMHOTO
MOJX0/a IPH PELICHUH
MIOCTaBJICHHBIX 3a7a4

3Hatb (33): 3HaeT
METOJIMKH CUCTEMHOTO
MOJIX0/1a TIPU PEIICHHH
IIOCTABJICHHBIX 3aaa4

He 3Haer metoauku
CUCTEMHOI'0 IIOAX0a
IIPY PELICHUU
IIOCTABJICHHBIX 3aJa4;

3HAaCT OCHOBEI
MECTOAUKHU CUCTCMHOI'O
noaxoaa mpy peueHun
IIOCTaBJICHHBIX 3a1a4,

3HAET METOJUKH
CHUCTEMHOI0 ITOAX01a
IIPY PELICHUU
IIOCTABJICHHBIX 3a/a4;

3HaeT METOJUKHI
CUCTEMHOTI'0 IOAX0a
IIPU PEIICHUN
HIMPOKOTO IEePEeyHs
3aja4, B TOM YHUCIIE
HETHUIIOBBIX;

VYwmerts (V3): umeer

MMEeT HU3KUH yPOBCHb

HMEET MUHUMAIIbHBIN

HMeET BBICOKHI

MOXKCET YyCTpaHATDh

BBICOKHI YPOBEHb KOMITBIOTEPHOU Ha0bOp yMeHHi YPOBEHb HEHCIPAaBHOCTH B
KOMITBIOTEPHOU rPaMOTHOCTH; MOJIb30BAHUS KOMITBIOTEPHOM KOMITBIOTEPHBIX
rPaMOTHOCTH MEePCOHATBHBIM PaMOTHOCTH; cucTeMax u
KOMITBIOTEPOM; COBEPIICHCTBOBATh UX
KOH(HUTypaInu;
Bnagers (B3): Bnageer HE BJIaJIe€T OCHOBHBIMU | BJIaJIeeT BIIaJIe€T OCHOBHBIMHU BIIaJIEET MOCTYNaTaMu
OCHOBHBIMHU NOCTYJIaTaM1 MocTyJjiaTaMu MHWHHUMAJIbHBIM ocTyJjiaTaMu CHUCTEMHOI'0 IMoaAxo1a U

CHCTCMHOT'O ITOAX0aa 1
MOXECT MMPUMEHATH UX MTPU

CHCTCMHOTO I1OAX0aa 1
HE MOXCT IMPUMEHATH

HabOpOM ITOCTYNIaTOB
CHCTEMHOT'0 TOJIX0/1a 1

CHUCTEMHOTI'O IToAxoaa u
MOXET IMMPUMEHATH UX

MOXET IPUMEHATh UX
IIPU PELICHUU

pemeHnH UX MPU PEIIeHuT CHOCOOHOCTSIMH IIPU PEIIeHUN HETHITOBBIX
mpo¢eCcCHOHANBHBIX 33134 | MPO(ECCHOHATIBHBIX IPUMEHSTDH UX IIPU po¢eCcCUOHATBHBIX po¢eCcCUOHATIBHBIX
3ama4 peIIeHIH 3amad 3amad
po¢eCCHOHATHHBIX
3a1ad
VYK-2. Cniocoben VK-2.1. IlpoBoaut 3Hatb (34): 3HaeT HE 3HaeT OCHOBHBIE 3HAET OCHOBBI 3HaET OCHOBHBIC 3HAET BO3MOXHOCTH
OTIPENIEIATh KPYT aHaJU3 TIOCTABJICHHOM OCHOBHBIC BO3MOKHOCTH BO3MOKHOCTH KOMITBIOTEPHOTO BO3MOKHOCTH KOMITBIOTEPHOTO
3aad B paMKax ey u GopMyIupyer KOMIIBIOTEPHOTO 3pEHUS U | KOMIIBIOTEPHOTO 3pEHHS U €T0 KOMIIBIOTEPHOTO 3pEHHS U CIIOCOOBI HX

MOCTaBJIEHHOM IeTTN
1 BBIOWpATh
ONTHUMAJIEHBIE
CrocoOBI UX
peIeHus, UCXOs

COBOKYITHOCTB
B3aMMOCBJ3aHHBIX 3aJa4,
KOTOpbIE HEOOXOTUMO
pemnTE 11 ee
JOCTHXKCHUA.

CII0COOBI UX
HCIIOJIb30BAHUSA B
pa3J’[I/I‘-IHBIX HpI/IKJ'Ia]lHI)IX
MPOEKTaxX

3pEHHS U CITOCOOBI UX
HCIIOJIb30BAHUSI B
pasIM4HBIX
IIPUKJIaIHBIX
MPOCKTAaX;

HCIIONb30BAHUS IS
pemeHI/m THUITIOBBIX
3a/1a4;

3pEHUs U CIIOCOOBI UX
HCIIOJIb30BAHUS B
Pa3IUYHbIX
MIPUKIIATHBIX
IIPOEKTaX;

HCIIOJIb30BAHUSA B
HCTHUITIOBBIX
IIPUKJIAIHBIX IIPOCKTAX;




U3 JEUCTBYIOIIUX
IIPABOBBIX HOPM,
HMEIOIIUXCS
peCypcoB H
OTpaHUYEHUMN

Yumets (V4): ymeer HE yMeeT yMEeT BOCIIPOU3BOIUTh | YMEET BOCIPOU3BOIUTE | yMEET
BOCIIPOHM3BOIUTD BOCIIPOHM3BOIUTD MUHHAMAJIbHBIA HA00D OCHOBHBIE COBEPIICHCTBOBATH
OCHOBHbIE OCHOBHbBIE ANTOPUTMUYECKUX ANTOPUTMHUYECKHE aNTOPUTMBI Olieparnuii ¢
ANTOPUTMHUYECKHE ANTOPUTMHUYECKHE oreparuii ¢ OTIepaIyu ¢ n300paKEHUAMU U
OTeparyu ¢ OTeparyu ¢ n300paKeHUAMU U n300paKEHUAMU U BHJICOTIOTOKOM C
N300paKEHUAMU U N300paKEHUAMU U BHUJICOTIOTOKOM C BHJICOTIOTOKOM C HCIIOJIb30BaHUEM
BHUJICOTIOTOKOM C BHUJICOTIOTOKOM C HCIIOJIb30BaHUEM HCTIOJIb30BaHHEM METOJIOB
HCIOJIb30BAHUEM METOJIOB | HCIIOJIb30BaHUECM METOIOB METOJIOB KOMIIBIOTEPHOTO
KOMIIBIOTEPHOTO 3PCHHUS METOJIOB KOMITBIOTEPHOTO KOMIIBIOTEPHOTO 3peHHS;

KOMITBIOTEPHOTO 3peHHS; 3peHHS;

3peHHS;
Bnagets (B4): Bnageer HE BJIaJIeeT HaBbIKAMH | BJIAJICeT BIIaJIC€T HABBIKAMU BIIaJIC€T HABBIKAMU
HABBIKAMU TIOJTYYCHUS MOJYYCHUS MUHHMAJIbHBIM MOy YCHUS yrIIyOJIEHHOTO aHaIn3a
uH(popMannu Ha OCHOBE urdopmanuu Ha HA0OPOM HaBBIKOB nHpopmanuu Ha nHpopmanuu u3
aHaM3a U300paXKeHuit u OCHOBE aHallu3a MOJTyYCHHS OCHOBE aHallu3a N300paKeHUi 1

BHUACOIIOTOKA U €€

n300paKeHH U

HHPOpPMALINU Ha

n300pakeHM U

BHUACOIIOTOKA U

HHTEPIPETALUH BHUJICOTIOTOKA U €€ OCHOBE aHalu3a BHJICOMOTOKA U €€ MPUHSTHUS HA €€ OCHOBE
HUHTEPIPETALUH N300pakeHui u HHTEPIPETALUH MPaKTHYECKUX
BHUJICOMIOTOKA pelieHuit
3uath (35): 3HaeT He 3naer 3HAeT MepPeYCHb 3HAET TEOPETUUECKHE 3HAET TEOPHIO
TEOPETUICCKUE OCHOBBI TEOPETHYCCKUX OCHOB | OCHOBHBIX (DYHKIIMH U | OCHOBBI KOMIIBIOTEPHOTO
KOMIIBIOTEPHOTO 3PEHHS KOMITBIOTEPHOTO OubIHOTEK KOMIIBIOTEPHOTO 3pEHHS U 3aJI0KEHHBII
3pEHHS; KOMIIBIOTEPHOTO 3peHus; B HUX MaTeMaTHYCCKHIA
3peHHs; amnmapar v ajJrOpUTMBbL;
Ywmets (V5): Umeet HE UMeeT YMEET UCTI0JIb30BaTh nMeeT nMeeT
VK-2.2. BuiGHpact c(OpMHUPOBAHHBIC HABBIKKH | C(HOPMHUPOBAHHBIX MUHHAMAJIbHBIA HA00D chopMUpOBaHHbIE chopMUpOBaHHbIE
MPOrpaMMUPOBAHUSI HA HaBBIKOB HaBBIKOB HaBBIKU HaBBIKH

OITUMAJILHBIN CIIOCO0
peuieHu 3aga4q, MCXoas

13 UMCIOIIUXCS pECYypPCOB

1 OTpaHUYEHU

s3p1ke Python

NpOrpaMMHUPOBaHHUS Ha
s3b1ke Python;

pOrpaMMHPOBaHHMS Ha
si3p1ke Python;

NpOrpaMMHpPOBaHHMS Ha
si3p1ke Python;

NpOrpaMMHPOBaHHMS Ha
si3p1ke Python Ha
CpeIHeM ypOBHE;

Bnagers (B5): Bnameer
crioco0amu penIeHus
MPAKTUYECKHUX U
MPUKJIAIHBIX 33134
npodeccnoHamTLHOM
JIESITETIHHOCTH C
HCTIOIb30BaHUEM
KOMITBIOTEPHOTO 3pCHHUS

HE BIIAJICET CIIOCOO0AMU
peweHus
MMPaKTUYCCKUX U
MPUKJIaJIHBIX 3aJ1a4
npodeccnoHamTLHOM
JIESITEIBHOCTH C
HCIIOJIb30BaHUEM
KOMITBIOTEPHOTO
3peHHS

BJIazieeT
MHHHUMAJIbHBIM
HabopoM croco0oB
PEeUICHUA TUITOBBIX
3a1a4
npodeccrnoHamTbHOM
JIeSITEJIbHOCTH C
UCTIOJIb30BAaHUEM
KOMITBIOTEPHOTO

BJIAJIEET CIIOCOOAMU
pemenus
MPAKTHYECKUX U
MPHUKJIAIHBIX 337134
npodeccrnoHaTbEHOM
JIEATENBHOCTH C
HCIIOJIb30BAHUEM
KOMITBIOTEPHOTO
3peHust

BJIAJIEET CIIOCOOAMHU
pELIEHHUs] HETUIIOBBIX
3ama4
npodeccruoHaTbEHOM
JIEATENBHOCTH C
HCIOJIb30BAHUEM
KOMITBIOTEPHOTO
3peHust




3peHuUs

VYK-2.3. Amamusupyer
JIEHCTBYIOILIEE
3aKOHOZATEILCTBO U
[IpaBOBbIE HOPMBI,
perynupyroue ooIacTb
po¢eCCHOHATBHOM
JeSITEIbHOCTH

3Hath (36): 3HaeT HE 3HAaeT OCHOBHBIE 3HaeT 0 3HaeT OCHOBHbBIE 3HaeT UIUPOKUH
OCHOBHBIE ITPABOBBIE IIPaBOBBIE CyIIECTBOBaHUU IIPaBOBBIE MepevyeHb NPaBOBbIX
OTpaHUYEHUS U OTpaHUYEHUS U MIPABOBBIX OTpaHUYEHUS U OTpaHUYEHUi U
HOpPMAaTUBHBIE HOpMAaTUBHBIE OTpaHUYEHUHN U HOPMAaTHBHBIE HOPMAaTUBHBIX
JIOKYMEHTBI, CBSI3aHHBIE C | JIOKYMEHTHI, HOPMAaTHUBHBIX JIOKYMEHTHI, JIOKYMEHTOB,
MIPUMEHCHAEM CBSI3aHHBIE C JTOKYMEHTOB, CBSI3aHHBIE C CBSI3aHHBIX C
TEXHOJIOTHH TIPUMEHCHAEM CBsI3aHHBIE C MIPUMEHCHUEM MIPUMEHCHUEM
KOMIIBIOTEPHOTO 3pEHHUS TEXHOJIOTHH TIPUMEHCHAEM TEXHOJIOTHH TEXHOJIOTHH

KOMITBIOTEPHOTO TEXHOJIOTHH KOMIIBIOTEPHOTO KOMIIBIOTEPHOTO

3peHHS; KOMITBIOTEPHOTO 3peHHS; 3peHHS;

3pEHHS, MOXKET UX
MEPEYHCIINTE;

Ymets (V6): ymeer HE yMeeT YMEET MOHSTh yMeeT aHaJIH3UpOBaTh nMeeT
aHATM3UPOBATh aHATM3UPOBATh TpeOoBaHuUs K BO3MOKHOCTH c(hOpMUPOBaHHYIO
BO3MOKHOCTH BO3MOKHOCTH CHENHATNUCTy IpU JTaJIbHEeHIIero TPaeKTOPHUIO
JlaJbHEUIIero JlaJbHEUIIero TPYAOYCTPOWCTBE B TPYAOYCTPOWCTBA B JajbHEUIIEero
TPYAOYCTpPOIiCTBa B TPYAOYCTpPOIiCcTBa B paMKax pamKax TPYAOYyCTpOiicTBa B
paMKax paMKax npogeccHOHaTBHOM npogeCcCHOHATBHOM pamKax
npogeccHoHaTbHOMN npogeccHoHaTbHOMN HaIPaBJICHHOCTH C HAIPaBJICHHOCTH C npogecCHOHATBHOM
HaIPaBJICHHOCTH C HaIPaBJICHHOCTH C HCTIOJIb30BaHUEM HCTIOJIE30BaHUEM HAIPaBJICHHOCTH C
WCIIOJIE30BAaHUEM 3HAHUH | HCIOJNB30BaHUEM 3HaHUH B cdepe 3HaHUI B cepe HCTIOJIb30BaHUEM
B cpepe KOMITBIOTEPHOTO 3HaHU B cdepe KOMITBIOTEPHOTO KOMIIBIOTEPHOTO 3HaHUI B cepe
3peHH KOMITBIOTEPHOTO 3peHHs; 3peHus; KOMIIBIOTEPHOTO

3peHus; 3peHus;
Brnaners (B6): Baneer HE BIIaJiceT HaBbIKAaMHM | BJajeeT BJIaJI€€T HaBBIKAMU BJIaJICET CrIOCO0aMHU
HaBBIKAMU TIOHMCKa, MIOWCKA, YTCHUS U MUHHMAaJIbHBIM MIONCKA, YTCHUS U KPUTHYIECKOTO aHAIN3a

YTCHUA U UHTEPIIPETallN
3aKOHOJIATEbCTBA U
IIPaBOBBIX HOPM,
PEryIUpYIOINX 001aCTh
npogeCcCHOHATBHOM
JIeSTEIbHOCTH

HMHTEPIIPETALUU
3aKOHOIATEIbCTBA U
IIPaBOBBIX HOPM,
PEryupyrOIIX
o0xacTh
npoQeCCHOHATBHOM
JIeSITeIbHOCTH

Ha0OpPOM HaBBIKOB
MOWCKA, YTEHUS U
HHTEPIPETALIUH
3aKOHOJIATEIbCTBA U
MPABOBBIX HOPM,
PeryupyOIUX
00xacTh
npodeCCHOHATBHOM
JIEATENLHOCTH

HHTEPIPETALIUH
3aKOHOJIATEIbCTBA U
MPABOBBIX HOPM,
PEryIHPYIONUX
00acTh
po¢eCCHOHATBHOM
JIESITEIbHOCTH

U MCIIOJIb30BaAHUS
3aKOHOJIATEIbCTBA U
MPABOBBIX HOPM,
PEryIHPYIOIUX
00acTh
po¢eCCHOHATBHOM
JIeSITEIbHOCTH




KAPTA

[Mpunoxenue 2

o0ecreYeHHOCTH AU CHMILUTHHBI y4e0HO0i H y4e0HO0-MeTOINI€eCKOii JTUTEPATY PO
Jucnummaa: KoMInbloTepHOE 3peHue B PEIICHUH HHXKEHEPHBIX 3a71a4
Kon, nanpasnenue nmoarorosku 20.03.01 Texnochepras 6e30macHOCTh
HanpasnenHnocts (mpoduns) VHxeHepHas 3aluTa OKpyKaroIei cpesl

HasBanue yueGHOT0, yueOHO-METONUIECKOTO H3IaHuUs,
aBTOp, M3NATENBCTBO, BHJ M3JAHHUS, [0 H3IaHHs

Komnmuaect
BO
JK3EMILIA
pOB B
BHUK

KonTrHreHT
oOyyarouxcs,
HCTIOJTB3YIOLIIX

yKa3aHHYO

JUTEPATYPY

OG6ecreueHHOoC
T
obyyvaromuxcs
JIUTEPATypoil,
%

Hanvane
JJIEKTPOHHOIO
Bapuanrta B OB5C
(+-)

U, 3. C. IlporpaMMupoBaHNe KOMITBIOTEPHOTO 3PEHHUSI Ha SI3BIKE)
Python / 3. C. SIu ; mepeBon ¢ anrmmiickoro A. A. CIMHKAH, —|
Mocksa : JIMK IIpecc, 2016. — 312 ¢. — ISBN 978-5-97060-200-
3.— Tekcr: amexTpoHHBIH // JlaHb : 3JIGKTpOHHO-6I/I6JII/IOTe‘{Ha511
cuctema. — URL: https://e.lanbook.com/book/93569

JP*

139

100

Censnkun, B. B. Kommerotepnoe 3penme. AHamm3z u 00paGoTka
n3obpaxkeHuit : yue6Hoe mocobue / B. B. CemsHkuH. — CaHKT-
[Metepbypr : Jlanp, 2019. — 152 ¢. — ISBN 978-5-8114-3368-1. —
TeKcT : 2MeKTpOHHSIH // JIaHb : JIEKTPOHHO-OUONIHOTEUHAs CHUCTEMa.
— URL: https://e.lanbook.com/book/113938

op*

139

100

Pa3paboTka MyJNBTUMEAMWHBIX TMPUIOKEHHN C HCIONb30BAHUEM
oubmnorek OpenCV u IPP / A. B. Bobipun, I1. H. JIpyxkos, B. JI.
EpyxumoB [u ap.]. — 3-e u3n. — Mocksa : HTepHeT-Y HUBEpCUTET
Hudpopmaumonnsix Texunomorutt (MHTYUT), Ait Ilu Op Menua,
2019. — 515 c¢. — ISBN 978-5-4486-0520-8. — Tekct
pIeKTpoHHbIH // Lludposoit obpasoBatenbhblii pecypc [PR SMART
[caiit]. — URL: https://www.iprbookshop.ru/79718.html

Sp*

139

100

O6paboTka usobpaxenuit ¢ momousto OpenCV / B. I'. I'mopus, /1. C.
Ockap, JI. 2. Xoce, C. I'. Mcmasnb. — Mocksa : JIMK TIlpecc, 2016.
— 210 c. — ISBN 978-5-97060-387-1. — TeKcT : 31eKTPOHHBIH /,
Ulanb @  3NEKTpOHHO-OMOnMoTeuHas  cucreMa. —  URL:
https://e.lanbook.com/book/90116

op*

139

100

lamupo, JI. KommbioTepHoe 3penue : ydeOHoe mocobue / JI,
amupo, II. Crokman ; nox pepakuueit C. M. CokonoBa ; nepeBof ¢
anrmiickoro A. A. borycmaBckoro. — 4-e w3g. — Mocksa
UTa6oparopus 3Hanuit, 2020. — 763 c. — ISBN 978-5-00101-696-
0. — Texkcr : dnekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/135496

op*

139

100

*DP — 5JIeKTPOHHBIM pecypc TOCTYITHBIN Yepe3 DIeKTPOHHBIN KaTajor/DaekTpoHHyto 6ubanorexy THY
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