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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunuivaa 51.B./1B.06.02 OcHOBBI KOMITBIOTEPHOT'O 3peHUsT OTHOCUTCS K YacTH, (hopMUpYyeMOit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-4: Cnocobex TIK-4.1: 3naem munosble IIK-4.1: CobecedosaHue
npoekmuposamb peweHust, bubauomexu 3Hamb OCHOBHble NOCMAHOBKU 3adauu 3quém:
npoepammHoe npo2pammHbIx Modyseli, 3a0au KOMNbIOMEPHO20 3PEHUS; 3adauu
obecneueHue
wabnoHbl, Kaaccbl 06bekmos,  |bazoeble aseopummnl
ucnonb3yembie npu 0b6pabomku u XxpaHeHus
paspabomke npoepammHo20 uzobpasiceHuli u gudeo, 6azoeble
obecneueHust 3/eMeHmbl cucmem
ITIK-4.2: 3Haem memoObl u KOMNbIOMEPHO20 3PEHUsl;
cpedcmea npoeKmupogaHus 6a3o8ble anzopummbl

npoepammHoeo obecneueHuss | pacno3Hasaxus obpazos u
I1K-4.3: 3Haem memoObl u aHaau3a usobpadiceHuil u guoeo.

cpedcmea npoekmuposaHust

6a3 0aHHbIX [TK-4.2-
IIK-4.4: Ymeem

Ymemb popmynuposamsn
ucnob308amb

mamemamu4ecKyto NOCMaHosKy
cyujecmsyioujue munosblte
yu o OCHOBHbIX 3a0ay

peweHus u wabaoHbl
KOMNbIOMEPHO20 3PEHUsl.

npoeKmuposaHust
P P Bbinoaxsams nodzomosky 063opa

npo2pammHo20 obecneueHus
cyujecmsyowjux Memooos

IIK-4.5: Ymeem npumeHsimb .
peuleHust ChopmMynupO8aHHoU

Memoobl U cpedcmea
3a0ayu KOMNbIOMEepHO20 3PeHUs.

NpoeKmupo8aHust

npozpammHo2o obecneueHus,

cmpykmyp 0aHHbIX, 6a3 I1K-4.3:

AaHHBIX Ymemb npumeHsmb 6a3oebie

aneopummbi obpabomxu u
aHanusa uzobpadiceHull u 8udeo
04151 peuleHuUsl NPaKmMu4eckux
3a0au.

IIK-4.4:

YMmeem ucnonb3oeamb
npoepammHbie bubauomexu u
uHCcmMpymeHmapuu 0as
paspabomku cucmem

KOMNbOMepHO20 3peHusl.




IIK-4.5:

Ymeem npumeHsAmb Memoob! U

cpedcmea npoekmupos8aHust
npo2pammHoz0 obecneueHus npu
paspabomke cucmem

KOMNbIOMepHO20 3PEeHUs.

3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€. 3

YacoB o yueGHOMY I/IaHY 108

B TOM UHMCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKI[HOHHOT'0 THIIA 16

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKHe 3aHATHs / 1aGopaTopHbIie PaGoTh) 16

- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHue JUCIUIIIVHBI

(cmpykmypupogaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacog u 8uobl yuebHbIXx 3aHamuil)

HaumeHoBaHMe pa3/ienioB ¥ TeM JUCLIUATIIMHBI Bcero B TOM UHCIe
(uacer)
KonTtakTHast pabora (pabota Bo
B3aUMO/IeHICTBUY C Iperno/iaBaresiem),
Yyachl U3 HUX
3aHSITHS CamocTosiTe/ibHast
CeMHHApCKOro pabora
REVEZE THUMA o6yvyarowerocs,
JIEKLIMOHHOTO | (TIpakTHueckue | Bcero Hacel
TUMa 3aHsATHs/nabopa
TOpHBIE
paboThI), yackl
0 0 0 0 0
o) o o) ¢ o)
0 0 0 0 0
BeejieHne B KOMIBIOTEPHOE 3pEHNE. 9 2 2 7
Bubnuoteka OpenCV. 16 2 4 6 10
BBejenue B MatuiHHOe 00yuenre. Moay/b ml 6ubmoreku OpenCV. 14 2 2 12
OcHoBblI riiy6okoro o0y4yenusi. Mogyne DNN 6ubsoreku OpenCV. 15 3 3 12
Knaccudukaiys n306paskeHUi. 21 3 6 9 12
HerexTrpoBaHue 00beKTOB Ha U300paskeHUsX. 20 2 6 8 12
OTcexuBaHKe IBU)KEHUS U COTIPOBOXKEHHE 00BbEKTOB Ha BUJIE0. 12 2 2 10




Arrecrarus 0

KCP 1 1

HUroro 108 16 16 33 75

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

Tema 1. BeezieHre B KOMIIbIOTEPHOE 3peHUE.

1. YTo Takoe KOMIIbIOTEPHOE 3peHue?

2. B ueM C/10)KHOCTH 3a/iau KOMITBIOTEPHOT'O 3peHUs?

3. TIpumepsl 3a[jau KOMITLIOTEPHOT'O 3PEHHUsI: CUCTeMbI BUZIeOHa0MI0ieHus ([eTeKTUPOBaHKe JBWKEeHUs U
3amnKCh BUZIE0 B BU/IeOperucTpaTopax, JeTeKTUpoBaHue Orpe/ie/ieHHbIX 00 beKTOB — OCTaB/IeHHbIe TIpe/IMeThl U
MalIMHBI, TI0/ICYeT [JBIKYIINXCS 0OBEKTOB Ha CLieHe, COTIPOBOX/eHre 00beKTOB U OTpe/ieieHre UX CKOPOCTH,
aHa M3 TPaeKTOPUM ABWKEeHHs], COTIPOBOKeHHe 00BeKTa 10 HeCKOJIbKMM KamepaM); OuoMeTpust
(pacrio3HaBaHue OTIIEYATKOB, pacrio3HaBaHUe JIMLia U /p.); MeULIMHCKUe NIPUI0yKeHUs (aHanu3 MeJULMHCKHX
n300pa’keHuil); MOBbIILIEHHe KaueCTBa W300pakeHHH (yja/leHre [ITyMa, MOBbIIIIeHHe KOHTPacTa,
BOCCTAHOBJ/IEHHE U300pa)KEeHHH ); OpraHu3aliysi paboThl C [U(pPOBbIMY 0a3aMU JaHHBIX (TIOMCK 110 (HOTO);
CHCTeMbI IOMOILY BOAUTEO (OTpefiesieHre W3MeHeHH s TI0JI0ChI JBI)KeHUs], TIOMCK 1 Pacrio3HaBaHKe
CBeTO(OPOB U [IOPOXKHBIX 3HAKOB; [leTEKTUPOBAHNeE I1el1eX0Z0B U [p.).

4. dopmupoBanue u3obpakenuii. Kamepa O6ckypa.

5. Ludpossie n306pa>keHusi: OMHapHBIE, TIOyTOHOBBIE ¥ MYJ/IbTHCIIEKTPa/bHbIe N300pa)keHusi. OCHOBHBIE
orepaLyy.

6. LBeTHBIE M300pakeHMs1. L[BeTOBBIE TPOCTPAHCTBA.

7. Knaccuueckue 3aiaur KOMITbIOTEPHOTO 3peHMsT: KlacCUUKaLus n300pakeHui, feTeKTUpoBaHre 00beKTOB
Ha U300pa’keHUsAX, CEeMaHTHUeCKast CerMeHTalvst U300paXkeHUH, COMTPOBOK/IeHHe 00BEKTOB Ha Ka/[pax
BHZIEOTIOTOKaA.

8. JIuTepatypa 1 nporpaMMHble HHCTPYMEHTHI.

Tema 2. Bubanoreka OpenCV.

1. Kpatkas uadopmars o 6ubmiorexe.

2. Cxema pa3paboTtku u coctaB 6ubmoreku OpenCV.

3. TurnoBasi cxeMa vcrionb3oBaHus bubmorekn OpenCV.

4. C vero Hauathb? (odulManbHasA CTpaHUIA, AoKyMeHTalus1, FAQ)

5. Ba3oBble CTPYKTYPHI IaHHBIX U OTIepallii Hajl HUMU: TOYKa, TIPSIMOYTOJIBHUK (M JpyTHe TeOMeTpudecKue
¢urypsi), MaTpHLa.

6. Mopaysb ais pa3pabotku untepdetica highgui. [leMoHCTparyst IpUIOyKEeHUH.

a. Urenwe / 3armck / oTobpaskeHre n300pa>keHnsi. OTPHCOBKA TeOMeTPUYeCKUX MPUMHUTHUBOB Ha M300paKeH!H,
M3MeHeHre BHYTPeHHel 061acTh nu300pakeHus: (Harpumep, pa3MbITHe).

b. 3arpy3ka / oTobpakeHue BU/IEO.

7. Mopys 06paboTKy n300pakeHHi improc. JJeMOHCTpaLyst PUI0’KeHHH.

a. [Tpeobpa3oBanue n300pa>keHni (B ApyTrHe [[BETOBbIE TIPOCTPAHCTBA).

b. ®unbTpanus.

c. Mopdonoruueckue orepaiyu.

d. TTouck rpaHui] 00bEKTOB ¥ TEOMETPUUECKUX TIPUMHUTHBOB.

Tema 3. BrezieHre B MalliHHOe 00ydyeHue. Mogyis ml 6ubmuoreku OpenCV.
1. Yrto Takoe MallIMHHOEe 00yUYeHue?

2. Knaccuduikanust 3a/1au MallIMHHOTO 00y4eHusl.

3. 3azjaua 0OyUYeHUs C yurTesieM.

a. ITocTaHOBKa 3az1a4 KacCU(UKALIMK U BOCCTAHOBJIEHUSI PETPeCCHH.



b. Metozsl 00yueHus C yuuTesieMm: MeTo O/vKaiiero cocesia, MallvHa OTIOPHBIX BEKTOPOB, JAePeBbs
pereHnid. AHCaMO/1M pelaroIyX MpaBUl: OarrvHT U OYCTHHT.

c. [Tpumep perenus 3ajaun Kaaccuukalyy pyKOTMCHBIX 1Udp 13 Habopa AanHbix MINIST.

4. 3agaua obyueHust 6e3 yuuTess: K/aCcTepy3alis U TIOHWKeHWe pa3MepHOCTH.

5. OCHOBHBIE pecypcChl.

6. IIporpaMmMHBbIe TTaKeThbI.

7. O630p Bo3MoxkHOCTeH Moyt ml 6ubmiorekn OpenCV.

Tema 4. OcHoBel r1y60koro o6yuenus. Mogyne DNN 6ubsnuoteku OpenCV.

1. Uto Takoe riiybokoe oOyueHue?

2. Knaccudukaius HelipoceTeBbIX MO/esiel TIo crioco0y o0ydeHwus..

3. ITostTHOCBA3HBIE HEHPOHHBIE ceTH. [lepcenTpoH.

4. CBepTOUHBIE HEHPOHHBIE CETH: CXeMa MOCTPOeHUs], OCHOBHBIe orepariuu. [Ipumep mogenu AlexNet.

5. [Tepenoc obyuenus (transfer learning).

6. Moayns DNN 6ubuoteku OpenCV. TIporpaMMHBIHM HHTepdelic: 3arpy3ka Mofie/iv, yCTaHOBKA BX0/1a,
MoJTyYeHHe BbIX0/]a CeTH 1 ero 06paboTKa.

Tema 5. Knaccudukaiys u3o00pakeHUH.

1. MaremaTryeckas NOCTaHOBKA 3aZ,a4H.

2. Habopel JaHHBIX.

3. [Toka3zaTenu KauecTBa pellieHus 3a/jaud KjaacCu(uKalyu.

4. [leTeKTOPbI ¥ 1eCKPUIITOPLI K/IFOUEBBLIX TOUeK. MeToAbI IPYyMITbl «MeIIOK cJioB» (bag-of-words).
5. Mojienii 00beKTOB, OCHOBaHHbIE Ha OTIMCAHUU YacCTel.

6. HeiipoceTeBble MozienH.

Tema 6. [leTekTrpoBaHre 00BHEKTOB Ha M300paKeHHsIX.

1. MaTeMaTH4ecKasi IOCTaHOBKA 3a/lauu.

2. HabophbI jaHHBIX.

3. TToka3aTe/u KauecTBa pelieHus 3alauM ZIeTeKTUPOBAHUS 00HEKTOB.

4. AJITOpPUTMBI [IeTEKTHPOBaHUs 00bEKTOB.

a. MeTo/ibl, OCHOBaHHbIE Ha U3B/IEUEHUU TIPU3HAKOB. MeTO/] «CKOMb34Iero» OKHa. [Tupamuia MaciTabos.
b. MeTozb! ToMCKa 1o 11abJIoHYy.

c. HetipoceTeBbie Mogenu.

Tema 7. OTcexvBaHue ABVKEHUS U COTIPOBOKAeHHe 00BEKTOB Ha BUIEO.

. [TocTaHOBKY 3a/1au OTIpe/ie/IeHUst IBWKEHUST U COTTPOBOKIEHHSI 00BEKTOB Ha BU/IEO.
. MeToab! AeTeKTUPOBaHKeE U OLIEHKU JIBU)KEHUS.

. Obyuenue mozienu oHa.

. Beruuranue dona.

. [TocTaHoBKa 3a/1auy C/IE>KEHNS 32 00LEKTOM B BU/IE0 TIOTOKE.

. UncneHHBIM MeTO/, TIOMCKa ONTUMA/IBHOTO ONITUUECKOTro MOTOKA.

. Cne>xeHrie 3a 00BEKTOM C TOMOIIIBIO ajiroputMa Meanshift.

0O NN Ul WN =

. [Ipenckaszanue gBrKeHMs ¢ oMollbio ¢punbTpa Kammana.

4. YueGHO-MeTOfHUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JIIsT TeKYIIero KOHTPOJSI M TIPOME)KYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.



CaMocTosiTenbHast paboTa 00yuaroIuxcs BK/IOUaeT B ce0s TIOTOTOBKY K KOHTPOJIHBIM BOTIPOCaM U
3a/IaHUSIM [1J1s1 TeKYIL[er0 KOHTPOJISI ¥ TIPOMEXXYTOYHOM aTTeCcTal[dy 110 UTOraM OCBOEHUS! AUCLIUTIUHBI
MpUBE/IEHHBIM B II. 5.

- BoswipuH A., Ipyxkos I1., EpyxumoB B., 3os0Tteix H., KycTtukosa B., JIbicenkoB 1., MeepoB
W., TIucapeBckuii B., ITosoBuHKHH A., CbicoeB A. Pa3paboTka My/IbTUMEANHHBIX TTPUIOKEHUM C
rcrosib3oBaHreM oubmorek OpenCV u IPP

http://www.intuit.ru/studies/courses/10622/1106/info

— Mectenkuii JI. MareMaTHUeCcKre MeTO/IbI paclio3HaBaHUS 00pa30B.
http://www.intuit.ru/studies/courses/2265/243/info

— bepesosckas FO., Hekpacosa B., Hocos K., FOdpsikoBa O. BBefieHue B ecTeCTBEHHO-
WHTYUTHBHOE B3aMO/IeliCTBHE C KOMIIbIOTEPOM.
http://www.intuit.ru/studies/courses/10619/1103/info

5. @®oHA OLEHOYHBIX CPeJACTB //Il TeKYyIlero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOU
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOI[I/IMLIQ AJId OL€HKHM Ppe3y/bTdTOB OﬁquHl/lﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHusi (oueHouHoe cpeacTtBo - CoOecefoBaHHe) /i  OLlEHKH
copmupoBanHocTu KomnereHuuu [TK-4:

1. Metoas! hopmupoBanus uzobpakenuii. Kamepa O6ckypa. ITepcrieKTHBHasI TPOEKIIVS.

2. YcrpoiicTBo coBpeMeHHOU LMpoBoi Kamepsl. [Tosnyuenre pactpa. OCHOBHbIE UCKa>KeHUS TIPH
(hopMHPOBaHUH M300PaKEHMS.

3. UuWCcneHHBI MeTOZ, MOMCKA ONTUMA/IBHOIO ONTHYECKOr0 MOTOKa.

4. Cne>xeHue 3a 00BEKTOM C ITOMOIIBIO anroputMa Meanshift.

5. JleTeKTHpOBaHMUe JIMLia C [IOMOILIIbIO KaCKaJIHOr0 Kjlaccu(UKaTopa Ha OCHOBe NPU3HAKOB Xaapa. MeToz
Adaboost. ITpuzHaku Xaapa. HTerpaibHbie n3obpaykeHus. [ToAcuéT nmpu3HakoB Xaapa C TIOMOIIBIO
WHTerpaibHbIX N300paXkeHU .

6. Metoppb! pacrio3HaBaHus Jvll. AKTUBHbIe MOJesu. I'eomeTpruueckoe cpaBHeHue. I[1osneMeHTHOE
cpaBHeHHe. MeTo/, raBHBIX KOMIIOHEHT. VICIio/ib30BaHUe ONTUYECKOr0 TIOTOKA.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBO - CodeceoBaHme)

OueHka Kputepuu orjeHuBaHust

BeIrosiHeHb! Bce win 00JIbIIasg 4acTh ITAIloB pelieHrs 3a4a4yu Wik 3aada pelleHa C

3a4TeHO

He3HaYuTe/IbHbIMKU HeJOUYeTdMHU. PEBYJ'I]:TBTLI pa6OTbI rpeacTaB/IeHbI IIpeTroJaBaTe/ii0 B CPOK.

BrIroHeHbI He BCe MpakKTH4YeCKHe 3diaHHs WK BBITIOJIHEHBI HE B TTOJTHOM obneme (HPEACTE:IB]IEHO
He o o

He TI0/IHO€ OITMCaHKEe 3TAllOB BBITIOJIHEHWA 3d/JdHUU, TI0JTYYE€H HEBEDHBIW OTBET, PE3YyJ/IbTAThI
3a4TeHO

paboTkI He TIPe/ICTaB/IeHbI TIPETIO/IaBaTe o).




5.1.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
kovmerennuu ITK-4:

1. 3ayjaua oripe/iesieHUsT HU3KOYPOBHEBBIX XapaKTepUCTHK W300pa’keHUs:: rpaJiieHToB, pebep, yIIoBbIX
TOUeK.

2. 3a/1aua MOCTPOeHHsI KOMITOHEHT CBSI3HOCTH Ha M300pa’keHnH.
3. 3a/1aua MorcKa TeoMeTPUUeCKNX MPUMHUTUBOB Ha M300pakeHnH .

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OrjeHka KpuTtepuu orjeHuBaHUs

3auTeHO CTyzieHT /ia/1 pa3BepHYTHIM OTBET Ha BCe BOMPOCHI O3 CyIieCTBeHHBIX OMHOOK.

He 3a4UTeHO HpI/I OTBeTe CTYAEHT [OITyCKaeT rpy61;1e OILLIMOKK B OCHOBHOM MaTepuase.

5.2. OnucaHue MIKa/l OlleHUBAaHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLUILIMHE NPU MPOMe)XXYTOUHOMN
arrecTanuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
chopmu Hey/A0BJIeTBOP Y/AOBJIETBO O4YeHb
TJI0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XOopouIo
ocTH
KOMIIeT
eHIUH
(uHUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUH B
3HaHUHU MuHuManeH | 3HaHWM B obneme YpoBeHb
TeOopeTHUecKoro 0 obnewme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JIOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUM HIDKe o o11eM 3HaHUH B
HeB03MOXKHOCTB Yl ypOBeHb oLeM COOTBETCTB
MHUHHUMaJbHbIX o rporpamMme obbeme,
3HaHWSA | OL|EHUTb NOJHOTY N 3HaHUM. rnporpaMme yrolemM
o TpeboBaHMI. NIOJTOTOBKH TIpeBbILLIAOLIe
3HaHUN [Homny1eHo NO/IrOTOBKU rporpaMme
Nwmemn mecto . JonymeHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpyObie OIIHOKK HEeCKOJ/IbKO [O/ITOTOBKHU.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HeCyllecTBe
obyuarolerocs ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
ombok
Ymenus | OtcyTtcTBUe [1pu peleHun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopemMoHCTp
MHHUMAa/bHbIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | TPHUPOBaHbI | MPOBAaHHI BCe
YMeHHH. 3ajiaq He OCHOBHBbIe BCE BCE BCE OCHOBHBI®
HeB03MO>XKHOCTB MPOAEMOHCTPUP | YMEHUSsI. OCHOBHBI® OCHOBHBI® OCHOBHBIe yYMeHuUsl.
OLIeHUTb Ha/IMule | OBaHbI Perensl yMeHusl. yMeHusl. YMeHUSL. Pemiens! Bce
yYMeHU OCHOBHBIe TUIIOBbIE Pemensl Bce | Pemiensl Bce | PeleHbl OCHOBHbIEe
BCJ/Ie/ICTBUE ymenus. Umenu | 3agauu ¢ OCHOBHbIe OCHOBHBIe BCE 3ajlaunl.
OTKasa MecTo rpy0Obie HerpyObIMH | 3aJauu C 3a7launl. OCHOBHBIe BeInosnHeHs!
obyuarorijerocsi OT | OMIMOKK ommbkamMu. | HerpyObiMu | BeimonHeHbl | 3azauu c BCe 33/laHusl, B
oTBeTa BrinosiHeHb! | omMOKamMu. | Bce 33JaHUsl | OTAE/NBHBIM | TMOJIHOM
BCE BbirosiHe sl | B MOJHOM u obbeme 6e3
3a/laHusl, HO | BCe 33/jaHusi | 0ObeMe, HO | HECYIIeCTB | HeJOoueToB
He B B [IOJIHOM HEKOTOpble €HHBIMHU
[10JTHOM obbeme, HO | € HejjoueTaM
obbeme HeKOTOpble | HejjoueTaMH | W,




BBITIOJIHEH
c bl BCE
3a/laHuisl B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITpozeMoHC
6a30BbIX ITpu perennu o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPUPOBaHBI ITpoeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOKHOCTB 3a71au He HaBBIKY TIPA Tpu o
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku pelIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3agau 6e3 HeCTaHZJapTHbI
OTKasza MecCTOo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKU u OLIMOOK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ04eToB
HeJloueTaMu
IIkasa oneHMBAaHUA MPH IIPOMEKYTOUHOH aTTeCTalMH
OueHka YpoBeHBb NOJrOTOBKH
TIPEBOCXO/{HO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce xkomrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUIIMHA, COPMHUPOBaHbI HAa yPOBHE He HHXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yYAOB/IeTBOpUTeNb | Bce KommeTeHUUM (4acTW KOMIIeTeHLW), Ha (OpPMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/|OBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{isI ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauH) AJIA OLeHKH C(OPMHPOBAHHOCTH
KommneTenuu [1K-4

1. UncsieHHoe pelieHre 3a7jaun HanoxkeHUs: poTo3pdeKTor Ha M300pakeHHUH.

2. YucsieHHbIe pellieHus 3a/jaui KiaccubuKamy n300paykeHuii Habopa JaHHBIX C UCITO/Ib30BaHUEM
MeToZla «MeIIIOK C/IOB» U HeMpPOCeTeBbIX MO/AXO0/I0B.



3. UucsieHHOe pellieHue 3a/jauu eTeKTUPOBaHUsl 00BeKTOB Ha M300pa)keHUsIX C UCT0/Ib30BaHUEM
HelpoCceTeBbIX MOJeJIen.

Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

OneHka Kpurepuu orjeHMBaHUs

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAlloB pelieHnd 3a4a4un Ui 3da/iada pereHa C
3a4TeHO
He3HaUuTe/IbHbIMU HeJ0UeTaMu. PEBYII]:THTI)I pa60TbI npeAcCTaB/IeHbI MTPErogaBaTe/it0 B CPOK.

BrinonHeHsb! He Bce MPpaKTHU4Ye€CKHE 3aJdaHWs WUIN BBITIO/JIHEHBI HE B ITOJTHOM obneme (Hpe,ELCTanIEHO
He o o
He IOJJIHOE OIMMCAaHWe 3TAallOB BBITNOJIHEHUA 3a[ldHUH, TT0/TyUe€H HEBEPHBIX OTBET, PE€3y/IbTaThl

3a4TeHO
paboThI He TIpe/ICTaB/IeHbI ITPETOaBaTeo).

6. YueGHO-MeTOfMUECKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 uTeparypa:

1. Pa3paboTka MybTUMeJUHHBIX TIPUIOKEHUH C HCTo/ib3oBaHreM oubarorek OpenCV u IPP / BoBbIpyH
A.B., Opyxkos I1.H., Epyxumos B.J1., 3onoteix H.}O., Kyctukosa B. /1., JIeicenkoB U./1., Meepos U.B.,
IMucapesckuii B.H., [TonoBunkuH A.H., CreicoeB A.B. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663128&idb=0.

HonoyHuTebHas nuTeparypa:

1. BBefieHUe B eCTeCTBEHHO-UHTYUTHBHOE B3auMO/ZielcTBHe ¢ KomIbioTepoM / FOdpsikoBa O.A.,
bepesosckas FO.B., Hekpacosa B.A., HocoB K.A. - Mocksa : UHTYWUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=662915&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/IePXKaHUEM JIMCIUTUIAHBI):

1. WuTerprpoBaHHast cpefia pa3pabotku Microsoft Visual Studio ( siuiieH3us mo nozmucke
Microsoftlmagine;), Eclipse (CBo6oaHoe T10) wmu yirobast apyrasi.
2. bubnuoreka OpenCV — cBo6ozaHo pacrnpoctpansiemoe ITO [http://opencv.org].

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[TomelijeHust 151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAlL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MIOUeHUs1 K ceTd "VHTepHer" U obecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHash HMHGOpPMaTHKa M HH(OPMAaLMOHHbIE
TeXHOJIOTUMU.

Astop(s1): KycTtukoBa BanentrHa [IMUTpreBHa, KaHAWAT TEXHUUECKUX HAYK, JOLIEHT.
PeniensenT(bl): A.T.H., ipodeccop HI'TY um. P.E. AnekceeBa JlomakuHa JI.C..
3aBepyromumii Kadepoii: MeepoB Mocud bopucoBuy, KaHAWAAT TeXHUYECKHUX HaYK.

ITporpamma of06peHa Ha 3aceflaHUU MeTo[uuecKou komuccuu ot 02.12.2024, npotokon Ne 5.
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