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PABOYAS NPOrPAMMA YYEBEHOW OAUCLUMUMIINHBI

51.B.03 MATEMATUYECKWME METO[bl KOMMBIOTEPHOIO 3PEHNA

. Kog u» HaumeHOBaHMe HanpaBlieHusA noaroToBku/cneynanbHOCTU:

02.03.01 MaTtemaTtumka 1 KOMNbIOTEPHbIE HAYKK

. Mpodunb nogroroBku/cneynanusaumsn:

KBaHTOBasi Teopusi MHOPMaL MK, pacnpeaerneHHble CUCTEMbI M UCKYCCTBEHHbIN MHTENMNeKT

. Ksanudmkauusa BbinyckHuka: 6akanasp
. Dopma obyyeHun: o4Has
. Kacheppa, oTBevarowan 3a peanusaumio gUCUUNNIUHBLIL: UMAPOBbLIX TEXHOMNOMMN

. CoctaBuTenu nporpamMmmbil:

Kpbinoseukuii AnekcaHap AbpamoBud, KaHauaat pusnko-maTeMaTnyecknx Hayk, AoLEHT

7. PekomeHpoBaHa: HMC ®KH (npoTtokon Ne 3 ot 25.02.2022)
8. YuebHbIn roa: 2024-2025 CemecTtp: 5



9. Llenn 1 3apayvm y4ue6HON AUCLMNNUHBI

Llenn  gucumnnuHbl  3aknio4vawTcsa B MU3YYEeHUMe  OCHOBHbIX — anrebpandeckux,
reomMeTpU4ecKnx n pmsmyecknx NPUHLUMNOB hoOPMNPOBAHUS N30OPaKEHNIA.

3agayv gucumniuHbl:

— OCBOEHMEe MeToA0B Hay4YHOW BU3yanusauuu;

— MOoAenupoBaHue BUPTYyanbHOW pearnbHOCTH.
10. MecTo yye6HOM ancumnnuHbl B cTpykType OOI:

OucumnnmHa oTHocuTcs K 4vactu  6Gnoka bB1, dopmupyemon  yvyacTHUKamu
obpasoBaTenbHbIX OTHOWEHWA. [na  yCcnewHoro OCBOEHUA  AUCUMNIMHBL - TpebyeTca

npeaBapuTenbHOe U3yYyeHne MaTeMaTU4eckoro aHanmsa, NMHeHon anrebpbl, aHanMTUYeCKon
reomMeTpuun.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunuHe/moaynio (3HaAHUA, YMEHUs,
HaBblKWN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yrbTaTaMu OCBOEHUA obpa3oBaTesnibHON

nporpamMmmbl (KOMneTeHLI,VISIMVI) n UHANKaToOpaMun NX 4OCTUXKEeHUA:

HasBaHwue MnaHvpyemble pesynbTaThl

Koa KOMNeTeHuuu Koa(er) ViHamkaTop(bl) oby4yeHus

MK-1 | CnocobeH MK-1.1 | ObnapaeTt 6a3oBbIMU 3HaTb: OCHOBHbIE MPUHLMMbI
OeMoHCTpupoBat 3HaHVAMMU, MNOJTYYEHHBIMA B nonyyYeHns n aHanusa n3obpaxxeHun,
b 6asoBble obractn mateMaTU4eCcKnx u NMOCTPOEHMS Mogenen no
3HaHUSA (1nn) ecTecTBEHHbIX HayK, N300paxxeHusaM.

MaTeMaTn4eckux NpoOrpaMMmnpoBaHms n
N eCTECTBEHHbIX MHOPMAaLMOHHBIX TEXHOMOTUNA.
HayK, OCHOB MK-1.2 | YmMeeT HaxoauTb, YMeTb: peluaTtb 3agayu
nporpaMMmnpoBaH dopmynupoBaTh U pellatb npodgeccnoHanbHON AeATenbHOCTM C
usi n CTaHOapTHble 3aaun B NCNonNbL30BaHNEM METOO0B
NMHGOPMALIMOHHBI COBCTBEHHOWN Hay4HO- KOMMbIOTEPHOrO 3peHus.
X TEXHOIOTUNA. nccnegoBaTenbCKom
0eaTenbHOCTU B MaTeMaTuKe 1
MHdopMaTUKe.
MK-1.3 | NImeeT npakTuyeckmi onbIT BnageTb: HaBblkaMu aHann3a u
Hay4HO-UCCnegoBaTeNbCKOM mMoamndmKaumMm maTeMaTnyeckux
OeATeNnbHOCTN B MaTeEMaTuKe U | anropMTMOB KOMMbIOTEPHOIO 3pEHMS.
MHdopMaTuKe.

MK-3 | CnocobeH MK-3.1 | 3HaeT oCHOBHbIE METOAbI 3HaTb: anropMTMbl KOMMNBTEPHOTO
co3gaBaTb U NMPOEKTUPOBAHNS U 3pEeHVS N aHanmnsa n3obpakeHnn.
uccrnegoBatb nNpou3BoACcTBa NPOrpamMMHOro
HOBblE npoaykTa, NPUHLMMbI
mMaTemaTtuyeckmne NMOCTPOEHUS, CTPYKTYpPbI U
Mozenu B npuembl paboTbl C
€CTECTBEHHbIX WHCTPYMEHTarnbHbIMU
Haykax, cpeacTBamu,

NPOMbILLNIEHHOCT noagepXusaroLwmumMm cosgaHme

n n busHece, ¢ NPOrpaMMHbIX NPOAYKTOB U

y4yeToMm NPOrpaMMHbIX KOMMMEKCOB, UX

BO3MOXHOCTEN COMpPOBOXOEHUS,

COBPEMEHHBbIX agMVIHUCTPUPOBaHUS 1

WH(OPMAaLIMOHHBI pa3BuTUS (3BOMKOLMN).

X TEXHOMNOMNN " MK-3.2 | YMeeT ncnonb3oBaTb MeTOAbI YMeTb: ncnonb3oBaTb NPOrpaMmHble
nporpaMMmnpoBaH NPOEKTUPOBAHUA U cpeacTea ang npeobpasoBaHUn u
usi n npov3BoacTBa NPOrpaMMHOro aHanusa nsobpaxeHui.
KOMMbIOTEPHOM npoaykTa, NPUHLMMbI

TEXHUKMN. NMOCTPOEHUS, CTPYKTYpPbI U

npuembl paboTbl C




VHCTPYMEHTasbHbIMM
CpeacTeamm,
noaaepXuBaloLLMU co3aaHune
MPOrpaMMHOro NPoayKTa.

MK-3.3 | MimeeT npakTnyeckumn onbIt Bnagetb: HaBbIKOM MPUMEHEHUSA
NPUMEHEHUS YKa3aHHbIX BbILLE MeTOO0B aHanu3a nsobpaxeHui Ang
METOO0B N TEXHOMOIMIA. peLLeHus 3aaay npoeccuoHanbHom
OeAaTenbHOCTY.

MK-4 | CnocobeH MK-4.1 | 3HaeT coBpeMeHHble MeTOAbI 3HaTb: MeToabl pa3paboTKkn cUCTEM
ucnonb3oBaTtb pa3paboTku n peanusaumu KOMMNbIOTEPHOIO 3peHns Ha 6ase
COBpPEMEHHbIE anropuTMOB MaTeMaTUYECKMX COBpPEMEHHbIX S3bIKOB
MeToabl mMogenen Ha 6ase A3bIKOB U NpoOrpaMMmnpoBaHMs.
pa3paboTku un NakeToB MPUKNaAHbIX MPOrpaMm
peanusauum MOENMpOBaHus.

KOHKPETHbIX MK-4.2 | Ymeet paspabatbiBath n YMeTb: peanu3oBbiBaTb anroputMbl
anropuTmMoB peanu3oBbiBaTb anroputMbl KOMMbIOTEPHOro 3peHusa Ha 3BM.
MaTemMaTu4ecKnx MaTemMaTU4eCcKMx Moaenen Ha

mMogenewn Ha 6ase 0a3e A3bIKOB 1M NaKeToB

S13bIKOB NpUKNagHbIX Nporpamm

nporpaMmmnpoBaH MOAENNPOBaHMS.

1S 1 NakeTos MK-4.3 | NmeeT npakTuyeckui onbIT Brnapetb: HaBblkaMu pa3paboTkm
npvKNagHbIX pa3paboTku 1 peanusaumu NPUKNagHbIX NporpamMm ¢
nporpamm anropntMoB Ha 6a3se A3bIKOB U NpUMEHeHeM Teopun
MOOEeNMpPOBaHMs. MakeToB MPUKNAAHbIX MPOrPaMM | KOMMbIOTEPHOIrO 3pEHMS.

MogennpoBsaHuga.

12. O6bemM gucUUNNUHbI B 3a4eTHbIX eanHuuyax/yac. — 3/108.

dopma NpoMeXXyTOYHOM aTTecTaumm 5 cemecTp — 3a4eT C OLIEHKOMN.

13. TpyaoemkocTb No BMAam y4yebHom paboTbl

TpynoemMkocTb
Bug yyebHowm paboTbl Bcero Mo cemecTpam
5 cem.

AyOUTOPHbLIE 3aHATUSA 66 66

nekuum 34 34

B TOM 4ucne: npakTnyeckmne 16 16

naboparopHble 16 16

CamocTtodarensHas paborta 42 42
3a4yeT C OLeHKon

WToro: 108 108

13.1. CopepkaHne AUCLUNIIUHBI

Ne n/n

HanmeHoBaHue pa3gena

ANCLUUNINHBI

CopepxaHve pasgena OQucuuninHbI

Peanusauus
pasgena
OVUCLMMNIUHBI C
NMOMOLLbIO
OHManH-Kypca,
QYMK*

1. Nlekuun

1.1

Mpoekunn n useT

BeegeHue. lNepcnektuBHasa npoekums. AddrHHas
npoekums. MNMapakcmanbHas ontuka. datyumnkm. MN3C-

Kamepbl.

O,EI,HOpO,EI,HI:Ie KoopAuHaTbl N X npeo6pasoBaHMﬂ.
KaMepr. BHyTpeHHMe N BHELWWHWE NapaMeTpbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045




MaTpuubl nepcnekTMBHON U adddUHHOM MPOEKLUNA.
PaguomeTpua. OyHKUMM pacnpeneneHus.
JlambepToBCKME NOBEPXHOCTMU.

NcTouYHUKM: TeHU n 3aTeHeHusa. Moaenn MCTOYHMKOB.
Mogenu 3ateHeHnsa. PoToMeTpUYECKOE CTEPEO.
mo6anbHble Moaenu 3aTeHEeHus.

LiBeT. CnekTparnbHble XapakTepUCTUKM.
MpenctasneHne ugeta. JIMHENHbIE U HEMNHEWNHbIE
LBETOBbIE MPOCTPaHCTBA.

"eomMeTpurs HECKOMNbKMX NPOEKUMA. DNuUnonsipHas
reomeTpus. TpudokanbHas reoMeTpus.
CoBmelleHne nsobpaxeHuin. CtepeospeHue.
MHOXeCTBEHHbIe KaMepbl.

1.2

AdduHHasg, NnpoeKkTMBHaS
reomeTpusi

AddpuHHaga reomeTpus. OnpegeneHne apduHHOM
CTPYKTYPbI MO HECKONbKMM M300paXkeHNsIM.
MpoekTnBHas reomeTpusi. OnpegeneHme NPOeKTMBHOM
CTPYKTYpbI N0 GMHOKYNSAPHBIM COOTBETCTBUSIM.
OnpegeneHne napameTpoB kKamepbl MO U3BECTHLIM
MOZEeNsiM 1 n3obpaxeHusam. CooTBeTCTBUSI MOAENeN n
n3obpaxeHun.

OnemeHTbl anddepeHumnansHok reomeTpun. Magkmne
NMOBEPXHOCTM U NX KOHTYPbI.

AcnekTHble rpadbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

1.3

Bu pTyanbHaA pearnbHOCTb

HanbHoCTHbIE AaHHble. CerMeHTaunsa AanbHOCTHbIX
OaHHbIX.

MonyyeHne fanbHOMETPUYECKUX N30BpaKeHNN.
CoBwmelleHne aanbHOMETpUYECKUX 3obpaxeHni.
Buayanusauusa Ha ocHoBe n3obpaxeHu.

CuncTtembl BUPTYanbHOW peanbHOCTU.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

2. llabopaTopHble 3aHATUSA

2.1

Mpoekunn n useT

BeegeHue. lNepcnektuBHasa npoekums. AddrHHas
npoekums. MNMapakcmanbHas ontuka. datyumnkm. MN3C-
Kamepbl.

OaHopoaHbIE KOOpAMHATLI U NX Npeobpa3oBaHus.
Kamepbl. BHyTpeHHMEe 1 BHELLHME napaMeTpsbl.
MaTpuubl nepcnekTMBHON U adddUHHOM MPOEKLMUNA.
PaguomeTpua. OyHKUMM pacnpeneneHus.
JlambepToBCKME NOBEPXHOCTMU.

NcToUYHUKM: TeHU n 3aTeHeHusa. Moaenn MCTOYHMKOB.
Mogenu 3ateHeHnsa. PoToOMeTPUIECKOE CTEPEO.
mo6anbHble Moaenu 3aTeHEeHNs.

LiBeT. CnekTparnbHble XapakTepUCTUKM.
MpenctasneHne ugeta. JIMHENHbIE U HEMNHEWNHbIE
LBETOBbIE MPOCTPaHCTBA.

"eomeTpurs HECKOMNbKMX NPOEKUMA. DNUnonsipHas
reomeTpus. TpudokanbHas reoMeTpus.
CoBmelleHne nsobpaxeHuin. CtepeospeHue.
MHOXeCTBEHHbIe KaMepbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045
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AdduHHasg, NnpoeKkTMBHaAS
reomeTpusi

AddpuHHaga reomeTpus. OnpegeneHne apduHHOM
CTPYKTYPbI MO HECKObKMM M300paXKeHNsIM.
MpoekTuBHas reomeTpus. OnpegeneHe NPOEKTMBHOM
CTPYKTYpbI N0 GMHOKYNSAPHBLIM COOTBETCTBUSIM.
OnpegeneHne napameTpoB kKamepbl MO 3BECTHLIM
MOZEeNsiM 1 n3obpaxeHusam. CooTBeTCTBUSI MOAENEN 1
n3obpaxeHunn.

OnemeHTbl anddepeHumnansHok reomeTpun. Magkne
NMOBEPXHOCTM U NX KOHTYPbI.

AcnekTHble rpagbl.

https://edu.vsu.r
u/local/crw/cours
e.php?id=7045

2.3

Bu pTyanbHaA pealibHOCTb

[anbHoCTHbIE AaHHble. CerMeHTaumsa AanbHOCTHbIX
OaHHbIX.

https://edu.vsu.r
u/local/crw/cours




MonyyeHne ganbHOMETPUYECKUX N300paKEHNNA. e.php?id=7045
CoBMmeLLeHNe AanbHOMETPUYECKUX N300PaKEHWIA.
Buayanusauusa Ha ocHoBe u3obpaxeHu.
Cuctembl BUPTYarbHOW pearnbHOCTY.

13.2. Tembl (pasaenbl) AUCUMNIINHBbI U BUAbI 3aHATUNA

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl oYy —————
n/n | (pasgena) AMCUMNIVHBI Jlekumn MpakTnyeckme | JlabopaTopHbie pa6ota Bcero
1 Mpoekunn n uset 10 4 4 10 28
o | AdbduHHas, 12 8 6 16 42
NPOEKTMBHAas reoMeTpus

3 BupTyanbHas 12 4 6 16 38
pearnbHOCTb
WTtoro: 34 16 16 42 108

14. MeToan4yeckume ykaszaHusa ans oby4aroLmxcs No OCBOGHUIO AUCLUNIUHbI:

OcBoeHWe ancumninHbl CKnagbiBaeTcsa U3 ayanTopHon paboTbl (y4ebHon gesaTenbHOCTH,
BbINOSTHAEMOM MOA4 PYKOBOACTBOM MpenogaBatensi) U BHeayguTopHon paboTbl (yyeGHon
AeATenbHOCTN, peanm3yemMon obyyaroLmmcs CaMOCTOATENbHO).

AyauTtopHasa paboTta cocTouT u3 paboThbl Ha NEKLMAX U BbINOMHEHNSA NPaKTUYECKMX (Mnn
nabopaTtopHbiX) 3agaHun B O06bEME, npeayCMOTPEHHOM Yy4eOHbiM nnaHoMm. Jlekuusa
npeacrasnsier cobor nocnegoBatefnibHOE UM CUCTEMATMYECKOE  U3NOoXeHue  yy4ebHoro
mMaTepuwana, HanpasfieHHOe Ha 3HaKOMCTBO OOy4aloLMXCA C OCHOBHbIMW MOHATUSMU U
TEOPETUYECKNMUN NOSNOXKEHUAMN N3y4aeMOon OUCUUNNNHBL. JIEKUMOHHbIE 3aHATUS DOPMUPYIOT
Gasy [fOna npaktndecknmx (unm  nabopaTopHbIX) 3aHATUW, Ha KOTOPbIX MNOSyYeHHble
TeopeTu4eckne 3HaHUA MNPUMEHSIOTCA ONS pPeLlleHNss KOHKPETHbIX MNPaKTUYeCcKMX 3ajavd.
Obyvaowmmea gns ycnewHoro OCBOEHUS OUCUMNINHBI PEeKOMEHAYeTCs BEeCTU KOHCMEKT
NeKUMI 1 NpakTnyeckmx (nabopaTopHbIX) 3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrnybnéHHoe nayyeHme oTaenbHbIX pasgenos
ANCLMNIIMHBI C UCMONb30BaHMEM NUTepaTypbl, PEKOMEHAOBAHHOW NpenodaBaTenieM, a Takke
KOHCMEKTOB NeKUWn, npes3eHTaunoHHbIM MaTepuanom (MpyM  HanmuMumm) U KOHCMNEKTOB
npakTuyecknx (nabopartopHbiX) 3aHATUIA. B kayecTBe nnaHa gnsi camoCTosATENbHON paboThl
MoXeT ObiTb wucnonb3oBaH pasgen 13.1 HacTodwen paboyen nporpamMmmbl, B KOTOPOM
3auKCupoBaHbl pas3gensl gucuMniMHbl U UX cogepxaHue. B paspgene 13.2 pabouen
nporpaMmmbl onpegenseTca KonuM4yecTBO YacoB, OTBOAMMOE Ha CaMOCTOATENbHY paboTy no
Kakgomy pasgeny aucumniuHbl. bonbliee KOnuM4ecTBO 4acoB Ha CaMOCTOSATENbHYK paboTy
OTBOAUTCA Ha Haubonee TpyaHble pasgenbl AUCUUNAUHBL. [na caMOCTOSATENbHOIO U3y4YeHUs
OTAENbHbIX pa3genoB AMCUMNANHBI UCNOMNb3YETCA NepeyeHb NUuTepaTypbl U OPYrux pecypcos,
nepedncrnieHHblx B NyHkTax 15 n 16 HacTosdLen paboyen nporpaMmmbl.

YCnewHoCcTb OCBOEHUS OUCUUMNANHBI ONpenenseTcs CUCTEMATUYHOCTBIO W rNyOuHOM
ayanTOpPHOM 1 BHeayaUTOPHOW paboThbl 0by4atoLlerocs.

Mpn wncnonb3oBaHUM OUCTAHLMOHHBLIX OOpa3oBaTenbHbIX TEXHOMOMMA U 3NIEKTPOHHOro
obyyeHNa BLINOMNHATL BCE YyKasaHus npenogasBaTtenen, BOBpeMms MoaknwyaTbes K online
3aHATUAM, OTBETCTBEHHO NOAXOAUTL K 3a4aHUAM ONs1 CaMOCTOATENbHOM paboThl.

15. lepeyeHb OCHOBHOM W [AOMONHUTENIbHOM nUTepaTypbl, PECYpCoOB WHTEpPHeT,
Heob6XxoAUMbIX AN OCBOEHUA AUCLUMNIIUHDI

a) ocCHOBHas nuTeparypa:




Ne n/n McToYHUK

Knette, P. KomnbloTepHoe 3peHune. Teopusa n anroputmel : y4ebHuk / P. KneTte ; nepeBoa ¢
aHrnunckoro A. A. CnnHkuHa. — Mockaa : MK MNpecc, 2019. — 506 c. — ISBN 978-5-97060-702-

2. — TeKcT : aneKTPOHHbIN // J1laHb : anekTpoHHO-6MbnunoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/131691

MpakTrkym no komnbtoTepHon reomeTpun : Kypc nekumn / A.O. NeaHos, [.I1. UnbtoTko, A.A. TyXunuH,
2 A.T. domeHko — Mocksa : UHTYyuT HOY, 2016. — 461 ¢c. — ISBN 978-5-9556-0117-5. — URL:
https://book.ru/book/917988

6) gononHuWTenbHasa nuTepaTtypa:

Ne n/n UcTouHuk

AJanTuBHbIE CUCTEMBbI TEXHUYECKOTO 3peHus : MoHorpadus / B. U. CeipamknH, M. B. CeipsamkuH, B. C.
1 TutoB [u ap.]. — Mocksa : PycaiiHc, 2019. — 446 c. — ISBN 978-5-4365-3769-6. — URL:
https://book.ru/book/934442

HeHnawes, B. A. KomnbloTepHoe 3peHne. AHanms, obpaboTka n mogenupoBaHue : y4ebHoe nocobue /
B. A. HeHaweB. — CankT-leTepbypr : N'YAI, 2022. — 78 c. — ISBN 978-5-8088-1806-4. — TekcT :

2 3NEKTPOHHbLIN // J1aHb : anekTpoHHO-bubnmoTevHas cucrema. — URL:
https://e.lanbook.com/book/341057
Bopucosa, W. B. KomnbtoTepHoe 3peHune. LindpoBas obpaboTka n aHanns nsobpaxeHun : yaebHoe
3 nocobue / V. B. bopucoea. — HoBocubupck : HI'TY, 2022. — 163 ¢. — ISBN 978-5-7782-4851-9. —

TeKCT : aneKTpOoHHbIN // J1aHb : 3anekTpoHHO-6MbMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/404522

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHbIE pecypchl (oduLnanbHblie pecypcbl UHTEPHET)™:
Ne n/n Pecypc
3HB BI'Y: https:/lib.vsu.ru/
OnekTpoHHO-6nbnuoteyHasa cuctema "YHmusepcurtetckasa 6ubnuoteka online": http://biblioclub.ru/
OnekTpoHHO-6MbnnoTeyvHas cuctema "flanb": https://e.lanbook.com/
http://szeliski.org/Book/ Computer Vision: Algorithms and Applications

AIWIN|—

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHUs Ansi CaMoCTOATeNbHOM paboThl

Ne n/n NcTouHnK

Knette, P. KomnbloTepHoe 3peHune. Teopusa n anroputmel : y4ebHuk / P. KneTtTte ; nepeBog ¢
aHrnunckoro A. A. CnnHkuHa. — Mockea : IMK lMpecc, 2019. — 506 ¢. — ISBN 978-5-97060-702-2. —
TeKCT : aneKTpOHHbIN // J1aHb : 3nekTpoHHO-6ubnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/131691

17. OOpasoBaTesfibHble TEXHONOrMU, MUCNONb3yeMble Npu peanusauum Yy4eObHOMU
ANCLUMNIMNHBLI, BKIOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOyyYeHue):

Mpy peanusauun OUCUUNINHBI MOTYT MUCMONb30BaTbCA TEXHOMOMMM 3NEKTPOHHOIO 00YyYeHMs 1
AMCTaHLUMOHHbIe ob6pa3oBaTtenbHble TexHonormm Ha 6ase noprtana edu.vsu.ru, a Takke apyrve
[OCTYMHble pecypcbl ceT MIHTepHeT.

18. MaTepnanbHoO-TeXHU4YeCKoe obecrneyeHne AUCUUNIIUHLI:

AyouTtopus Ons NEKUMOHHbIX 3aHATUI: MyNbTUMeOna-NpoeKTop, dKpaH ANs MpoekTopa, KOM-
NblOTEP C BbIXOAOM B ceTb «MHTepHeT». CneynanunanpoBaHHas mebenb (CTonbl y4eHn4eckume,
CTynbs, gocka). lNporpammHoe obecnedeHune: LibreOffice v.5-7, nporpamma ana npocmoTpa
dannos copmarta pdf, 6paysep.

KoMnbloTEpHBI KNacc: cneuvManuanpoBaHHasi Mebenb, nepcoHarnbHble KOMMbITEPLI Ha 6ase
i3-9100-3,6ITy, moHuTOpbI KK 19» (30 WT.), MyNnbTUMEAUNHBIA NPOEKTOP, IKPaH.

MO: OC Windows v.7, 8, 10, Habop ytunut nHtepnpetatop sa3bika CPython, nHtepnpetartop
a3blka Anaconda, IDE PyCharm, pegaktop Jupiter.




19. OueHo4Hble cpeaAcTBa ANsA NpoBeAeHUs TeKyLen U NPOMEeXYyTOYHON aTTecTaLun

Mopsaok  OLEHKM OCBOeHUs  obyvarolmmuncs
coaepkaHMeM crneayoLwmnx pasgenos ANCUMNIUHDBIL

yyeGHOro MaTepuana onpegensercs

No H UHankaTop(bl)
o aumeHoBaHve pasaena OueHouYHbIEe
n/n aucumnnuHel (Moayns) KomneTeriuns(v) AOCTIXEHMA cpencrea
KOMMeTeHL MK
1 Mpoekuun n uet MK-1 MK-1.1, NMK-1.2, rK-1.3 JlabopaTtopHble
MK-3 MK-3.1, NMK-3.2, rK-3.3 paboThbl
MK-4 MK-4.1, NMK-4.2, NMK-4.3
2 | AdbdurHHasn, npoekTnBHas MK-1 MK-1.1, NMK-1.2, rNMK-1.3 JlabopaTtopHble
reomeTpusi MK-3 MK-3.1, NMK-3.2, rK-3.3 paboThbl
MK-4 MK-4.1, NMK-4.2, NMK-4.3
3 BupTyanbHas peanbHOCTb MK-1 MK-1.1, NK-1.2, NK-1.3 JlabopaTopHbie
MK-3 MK-3.1, NK-3.2, rK-3.3 paboTbl
MK-4 MK-4.1, NMK-4.2, MNK-4.3
lMpomexyToyHaa aTTecTaums NepeyeHb BONpocoB
dopma KOHTPONS — 3a4eT C OLEHKOM K 3a4eTy

20. TunoBble OLEHOYHbLIE cpeAcTBa M MeToAMYeCKUMe MaTepuanbl, onpegensowme
npoueaypbl OLleHUBaHUA

20.1. TeKyww M KOHTPOIb yCNeBaemMocCcTun

-_—
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MNMepeyeHb NnabopaTopHbIX paboT

. BeegeHnune B OpenCV

. ObpaboTka B 4YacToTHOW obnacTtu

. BocctaHoBneHue nsobpaxxeHun

. ObpaboTka LBETHbIX N306paxeHumn

. BenBneTtbl anga aHannsa nsobpaxeHui

. CxaTtne nsobpaxeHumn

. Mopdonornyeckast o6paboTtka n3obpaxeHun

. CermeHTaums nobpaxeHnmn

10. NpencraBneHre 1 onucaHne AaHHbIX aHanM3a n3oopaxkeHun

11. Pacno3HaBaHue o0beKkToB

KoHTponb ycneBaemMoCTv MO OUCUMMINHE OCYLLECTBISAETCA C NOMOLLbI0 NTabopaToOpHbIX
paboT.

. MpeobpasoBaHme ApKOCTM M30OPaAXKEHMIN N NPOCTPAHCTBEHHAS unbpauuns



TunoBoe 3agaHue ans naébopaTopHoM paboThl

NabopaTtopHasa pa6oTa Ne 1
«BBepgeHue B OpenCV»

Llenb paboTbl: co3gaHne Macku ¢ MOMOLLbIO yHKLKMK cv::compare().

TpeboBaHMA K BbINONHEHUIO paboThI: BbINONHEHNE nabopaTopHon paboTbl NpegycMaTpmBaeT
HanucaHve nporpammbl. OTYET o0 paboTe npoBoauTcs B Buae cobecefoBaHWs U 3aKMYaeTcsl B
AeMOHCTpaumm paboTbl NporpaMmmbl, OOBACHEHUM MNPUMHUUMNOB paboTbl anropytMa M OTBETOB Ha
AONOMHUTENbHbIE BOMPOCHI.

KpuTepumn oueHKn: Ans nony4yeHns oLeHKN «3a4TeHo» HeobxoaMmMo nokasaTb BbICOKUIA YPOBEHb
BNageHnsi TeOpeTUYECKUM MaTepmanom, yMmeTb OObACHUTb NPUHLMM paboTbl HaNUCaHHOW NPOrpamMmbl,
BEPHO OTBETUTb Ha JOMNONHUTENbHbIE BOMPOCHI.

3apaHue: 3arpy3uTte kakoe-HUbyaob peanbHoe mnzobpaxkeHue. C nomolbio dyHKumm cv::split()
pasgenuTe ero Ha KpacHbI, 3efeHbIn U CUHUI KaHarbl.

a. BoiBeguTe Ha aKpaH 3eneHoe nsobpaxeHue.

b. [1Ba pasa knoHupyinTe 3eneHoe n3obpaxxeHune (Hazoute konun clonel n clone2).

c. Hangnte MnHnmanbHoe 1 MakcumanbHOe 3Ha4YeHUs B 3eN1IeHOM N300paKeHUN.

d. Tlpuceonte BCcem nukcenam clone1 3HadeHne thresh = (unsigned char)((maximum -
minimum)/2.0).

e. NpuceoiTte BceM nukcenam clone2 sHadeHne 0 1 BbI3OBUTE PYHKLUUIO

cv:.compare (green_image, clone1, clone2, cv::CMP_GE).

Tenepb clone2 6yaeT cogepxaTb Macky, COOTBETCTBYHOLLYIO NMUKCENAM, ANS KOTOPbIX NPeBbILEH
nopor 3eneHoro n3obpaxeHus.

f. BoizoBuTe doyHkumMio cv::subtract (green_image,thresh/2, green_image,clone2) n otobpasute
pesynbTarT.

20.2. NMpomexyTo4Haa aTtTectaums

ﬂpomemyTquaﬂ artTectaumda no gucuumniimnHe ocyLlecTBndeTcda C MNOMOLWbO crneayrowmx
OLEHOYHbIX CpeaCTB: NepevYeHb BOMPOCOB K 3a4eTy.

MepeyeHb BONPOCOB K 3a4eTy

1. Mpoekunn n uBeT

[MepcnexkTnBHaga npoekuns. AQpdpurHHas NpoeKkUms.

Hatuymkn. MN3C-kamepsbl.

OpaHopoaHble koopAuHaTbl U UX NpeobpasoBaHUs.

Kamepbl. BHyTpeHHMe 1 BHelwHMe napameTpbl. MaTpuubl nepcnekTuBHon n adpPuHHON
NPOEKLUUN.

PagnomeTpus. OyHKuum pacnpegenenuns. JlambepToBckme nNoBEPXHOCTH.

NCTOYHMKN: TeHM n 3aTeHeHns. Mogenun nctodHnkoB. Mogenun 3aTeHeHus.
doTtomeTpuyeckoe ctepeo. MmobanbHbie MoAenn 3aTeHEHUs.

LiBeT. CnekTpaneHble xapaktepuctuku. lNpeacrasneHne useta. JIMHENHbIE N HENTMHENHbIE
LBETOBbIE NPOCTPaHCTBA.

[eomeTpust HECKONbKNX NPOEKLMIA. SNUMNoNapHasa reomeTpus.

CosmeuweHne n3obpaxenun. CtepeospeHne. MHOXECTBEHHbIE KaMepbl.

2. AdppunHHan, npoekTMBHas reomeTpus



AdduHHaa reomeTpua. OnpegeneHme apOUHHOM CTPYKTYPbI MO HECKONBbKUM

N300 pakeHnsaMm.

MpoekTnBHas reomeTpusi. OnpeaeneHme NPOEKTUBHOM CTPYKTYPbI MO GMHOKYNSPHBIM

COOTBETCTBUAM.

OnpegeneHve napamMeTpoB KaMepbl MO U3BECTHBIM MOAENAM U N300paXKEHUSIM.

CooTtBeTcTBMA MOAenen n n3obpaxeHuin.

onemeHTbl guddepeHumnanbHon reomeTpun. Magkne NoBEPXHOCTU U UX KOHTYPbI.

AcnekTHble rpadobl.

3. BupTtyanbHas peanbHOCTb

[lanbHOCTHbIE AaHHble. CermeHTauus anbHOCTHbIX AaHHbIX.

Mony4yeHne aanbHOMETPUYECKNX N30OpaKEHUI.
CoBmelleHme ganbHOMETPUYECKUX N300paKeHNN.
Busyanusauma Ha ocHoBe n3obpakeHui.
CucrtemMbl BUpTyanbHOM peanbHOCTMW.

Ons oueHuBaHus pe3ynbTaToB 0Oy4eHUss Ha 3a4veTe ucnonb3yeTcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLIO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

KpMTepMMOHGHMBaHMﬂKOMHeTeHuMm

YpoBeHb
cchopmMmpoBaH
HOCTU
KOMNEeTEeHLNn

LLikana oLeHok

[aH nomnHblA, pasBEpHYTbIN OTBET Ha MOCTaBMEHHbLIN BOMPOC
(Bonpocbl), obyvatowmincs cBob6OOHO OMNepupyeT OCHOBHbLIMMU
MOHATUAMU OUCLMNIWHBI, OPUEHTUPYETCA B NMpegMeTHon obnacTu.
NanoxeHve wmaTepuana He COOEPXKWUT OLWMOOK, OTnnyaeTcs
nocnegoBaTesibHOCTbH, IPaMOTHOCTbHO, JIOrMYECKOM CTPONHOCTHIO.

[NoBbILLIEHHbIN
YPOBEHb

OTnnyHo

[aH pas3BEépHyTbIN OTBET Ha MOCTAaBIIEHHbI BOMPOC (BOMPOCHI),
obyvawowminca cBobogHoO onepupyeT OCHOBHbIMW  MOHATUSMMN
OVCUMNIVHBI, OPUEHTUPYETCSt B NpeaMeTHon obnactu. Matepwman
M3MOXeH B LENMOM MocrnefoBaTeNnlbHO M rpamoTHO, OTCYTCTBYHOT
rpybbie owwnbkn, oOHAKO WMEKTCS OTAeNlbHblE HETOYHOCTU B
onpefeneHnsix, BbIYUCINEHUSX, [OKa3aTenbCTBaX, MW3NOXEHUSAX
NOJSIOXKEHNN TEOPUM.

BaszoBbin
YpPOBEHb

Xopouio

OTBEeT Ha NOCTaBMEHHbI BOMPOC (BOMPOCHI) COAEPXKUT U3NOXEHNE
TONbKO 6a30BOro TeOpPEeTMYECKOro Matepuarna, UMerTCst OLIMOKN B
onpeaeneHnsx, BbIYMCNEHMWSIX, AoKa3daTenbCTBax, hopmMynmnpoBkax
nonoXeHu Teopuun. HapylleHa norvdeckas nocrnenoBaTenbHOCTb
B M3NOXEHWUN MaTepuana.

MoporoBbIn
YPOBEHb

YaoBneTBOpUTESNLHO

OTBET Ha MOCTaBIEHHbIA BOMPOC (BOMPOCHI) OTCYyTCTBYET, NMbO
COOEPXUT Trpybble OWMWOKM B onpeaeneHusx, BbIYUCIEHUSIX,
[okasaTernbCTBax, dhopmMynupoBkax NONOXEeHUI Teopum.
OOyuvatomincs He BrnageeT OCHOBHLIMU MOHATUSIMU AUCLMNIUHGI.
OTcyTCcTBYET nornyeckas nocrnefoBaTeNlbHOCTb B M3NOXEHWU
mMaTepuana.

HeynosneTBopMTeano




