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1 KommereHuum oOy4damomerocsi, (popmupyembie B pe3yJbTaTe OCBOCHUS

AUCIHUILIHHDBI

I[I/ICHI/IHJ'II/IHa HaIlpaBJICHA Ha (bOpMI/IpOBaHI/Ie clIeayrommx KOMHGTCHHI/Iﬁ BBIITYCKHHKA:

KOI[ 1 HAMMCHOBAHHUC
KOMIICTCHIIM

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[1K-14. Criocoben
HCIIOJIB30BaTh CUCTEMBI
UCKYCCTBEHHOTO
VHTEJUIEKTA B PEILICHUN
3a/1a4 aHaJIMu3a,
IIPOTHO3UPOBAHUS,
IJIAHUPOBAaHMs, CHHTE3a U
NIPUHATHS pELICHUI

NIIK-14.1. BeiOupaeT METOIbI peuIeHus 3a/1a4 C
HCIIOJIb30BAHUEM CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA
UIIK-14.2. Pemnraer 3aga4u ¢ UCIIOJIL30BAHUEM CUCTEM
MCKYCCTBEHHOT'O MHTEJIJICKTa

[1K-19. Crocoben
WCIIOJIb30BATh OJIHY WU
HECKOJIBKO CKBO3HBIX

U (POBBIX CYOTEXHOJIOTHI
HCKYCCTBEHHOT'O
HHTEIIEKTa

NIIK-19.1. Pemaer npukiaaHble 3a1a4d U Y4aCTBYET B
pean3ayy IPOeKTOB B 00JIACTH CKBO3HOM UG POBOMA
cyoTexHonoruu «KoMmnproTEpHOE 3pEHUE»

2. Pa3nennpl AMCUMILIMHBI M BU/ 3aHATHH

rJ[\/ri Pazgen aucuuminHbI Jlexru J3 CPC Bcero
1. Paznen 1. ®opMupoBanue n3o00paxeHui 4 4 34 42
2. Paznen 2. OcHOBBI 00pabOTKH U300paKeHUI 4 4 34 42
3. Pasnen 3. Peanmu3animoHHbBIE aCIEKTH TEXHHYECKOTO 4 4 34 42
3peHHS B arpOMHKEHEPUHI
4, Pasnen 4. O6paboTKa U MOATOTOBKA JAHHBIX IS CUCTEM 5 5 35 45
TEXHUYECKOTO 3pEHHUS
Bcero 17 17 137 171

JI3 — naboparopHble 3aHATUS

CPC — camocrosTenbHas paboTa CTy1eHTa

3. O0pa3oBaTejibHbIE TEXHOJIOTHH

O0beM ayaWTOPHBIX 3aHATHNA Bcero — 34 daca, B TOM YHCJE JIGKIIMA — 17 4Yacos,

nabopaTopHble paboThl — 17 yacos.

VYaenbHbI Bec 3aHATUN, MPOBOAUMBIX B HMHTepakTHBHOU (opme, — 100% ot obdbema

ayJUTOPHBIX 3aHATHH.

Hcnonb3yemblie
Bun HWHTEPAKTUBHBIE Komngectso
Cemectp HaumenoBanue TeMbl
3aHATHS 00pa3oBaTebHbIE 4acoB
TEXHOJIOTHH
dopMupoBaHue H300paKEHUH Jlexnus-
4 Jlexums PMHP P 1 4
BH3YaJIU3aAIHs
OcHOBBI 00pab0TKH M300paKEeHNH Jlexkums-
4 Jlexums P P 1 4
BH3YaJIU3aAIHs




Hcnons3yemsle
Bun HMHTEPAKTUBHBIC Konuuectso
Cemectp HaumenoBanue TemMbl
3aHATUSA o0pazoBaTenbHbIe 4acoB
TEXHOJIOTHH
4 Texuust Peanu3anuoHHbIe aCTIEKThl TEXHUYECKOTO Jlexmms- 4
3peHHsl B arPOUHKEHEpUHU BU3yaJIU3aIus
4 Texuust O0paboTKa M MOAr0TOBKA AaHHBIX JUIS CHCTEM Jlexmms- 5
TE€XHUYECKOTO 3peHHs BU3yaJIU3aIus
4 3 JlaGopaTopHslii mpakTUKyM «TexHnueckoe JlabopaTopHast paboTa 17
3peHHE B arPOUHKEHEPUN»
Hroro: 34

4 YyeOHO-MeTOAMYECKOE O0eclieYeHHe CaMOCTOATEbHON padoThl CTYyIEHTOB.
OueHoyHble  cpeacTBa Ui TeKYLIero  KOHTPOJSI  YCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAMH [0 UTOraM OCBOCHUS JUCHUIIIMHBI

4.1 IlepevyeHb OLIEHOYHBIX CPE/ICTB

Nuaukatopel 1OCTHXKEHUS

. OneHouyHbIE CpEeACTBA
KOMITETCHIIUH

Komnereniuu

[1K-14. Criocoben

UCIIOJIb30BaTh CUCTEMBbI
HCKYCCTBEHHOI'O MHTEIIEKTA
B PEILLIEHUY 3aa4 aHAJIN3a,
IIPOTHO3UPOBAHHS,
IUJIAHUPOBAHMs, CHHTE3a U
NIPUHATHS pELICHUI

NIIK-14.1. Beibupaet
METO/Ibl PEIICHHUS 337124 C
HCIIOJIL30BAHUEM CHUCTEM
MCKYCCTBEHHOT'O MHTEIJIJICKTa
WIIK-14.2. Pemaer 3ana4u ¢
HCIIOIL30BAHUEM CHCTEM
HMCKYCCTBEHHOT'O MHTEJIJICKTA

1. 3amanus 11 BBITTOTHEHUS
J1a00paTOPHBIX padoT.

2. 3amanus mis
CaMOCTOSITEIILHOM PabOTHI.
3. Bonpocs! k 3auery.

I1K-19. Cnocoben
WCTIOJIH30BAThH OJIHY U
HECKOJIbKO CKBO3HBIX
1U(POBBIX CYOTEXHOJIOTHI
UCKYCCTBEHHOI'O MHTEIJICKTa

NIIK-19.1. Pemmaer
NPUKJIAIHBIC 3379 1
y4acTBYET B pealln3aIiu
MIPOEKTOB B 00J1aCTH
CKBO3HOMW IIU(PPOBOI
CyOTEeXHOJIOTHHI
«KoMmnbroTepHoe 3peHue

1. 3agaHust 11T BEINOJTHEHUS
1abopaTOPHBIX padoT.

2. 3amanus nis
CaMOCTOSITENIbHOM pabOTHI.
3. Bompocsl k 3a4ery.

4.2 3apanus 11 CAMOCTOSITEJIbHOI padoThI

IIo uTtoram camMocCTOSTEIBLHOMH pa6OTBI CTYACHT T'OTOBUT OTHYCT, BKJIFOYAIOIIUM B cels
OTBCTBI Ha BOIPOCHI M PCHICHUC SaI[aHHfI, npeamnojgaraBminxcsa K BBIIIOJIHCHUIO B XOJC
CaMOCTOSITEILHOM pa6OTBI. Ortuer CAACTCs MPETIoaaBaTeIroO B BHGKTpOHHOﬁ (bOpMC.

CamocrosiTesibHast padoTa no Teme «PopmMupoBaHne N300paskeHN D
N3yunTe m 3aKOHCIEKTUPYUTE MaTeprabl [0 BOIIPOCaM paszjena:

Kamepsr.

LIBeTOBBIE MOACIH.
Kanubposka kamep.

LCoNoOAWNE

33.I[a‘H/I TCXHUYCCKOTO 3PpCHUA.

['eomeTpuyeckue Moaenu Kamep.
['eomeTpuyeckas kamnOpoBKa Kamep.
du3nyecKkue OCHOBBI U TTApaMETPHI CBETA.
I/ICTOLIHI/IKI/I, TEHHU U 3aTCMHCHUA.

OCBGH.[CHI/IC AJId CUCTCM TCXHUYCCKOTO 3PpCHUS.




NG~ WNE

CamocrosiTesibHas padoTa no Teme «OCHOBBI 00padOTKH M300paskeHH D
W3yunte 1 3aKOHCIIEKTUPYHTE MaTepHallbl 110 BOIIPOCAM pas3zena:
[TpuknaaHbie mporpaMMHbIe OMOIMOTEKH I 00pabOTKH N300PAKEHHH.
JlokanpHbIe TECKPUOTOPBI H300paKEHUIA.

[TpeoOpazoBaHust H300paKCHHIA.

Jluneiinbie GUIBTPHIL.

Ornpenenenue Kpaes.

Tekctypa.

['eomeTpusi HECKONBKUX MPOCKIUMA.

Crepeospenue.

W3yuuth gokymenrtanuio Ouoaroreku Pillow. M3yuuth moKyMeHTanuio OHOIHOTEKH

Matplotlib. M3yuuts nokymenraiuio oudimoreku NumPy.

CamocrosTeabHas paﬁoTa no teMe «Peaau3amuoOHHBbIE ACHEKThI TEXHHYECKOIO

3peHHUsi B arpOMHKeHePHU»

Nk wNE

N3yunre n 3aKOHCIEKTUPYWTE MaTepUabl 110 BOIIPOCaM pas3jena:

Amnanoru u anerepHaTuBbl OpenCV.

Knacrepuzanuus n3zodpaxeHuii.

[Touck n3obpaxxeHui.

Knaccudukanus n300paxeHuii 1o CoACpKaHMO.

CermMenrarnus.

[Toctpoenne mozeneit poHa 1 BeIIEIIEHUE MTEPETHETO TUTaHA.

Beinenenue u kinaccuukanus ABUKYIIMXCS OOBEKTOB.

ANTOpPUTMBI CIIEKEHUS 32 OOBEKTOM.

Hanummre 3cce, pacKpbIB CYIIHOCTh IPUMEHEHUS TEXHUYECKOI'O 3pEHMS JUIsl pelleHUs

AarpOTCXHUYCCKUX 3aJ1a4.

UCCJIEIOBaHKE YPOKaHOCTH 110 ¢oTorpaduu;

MOJICYET KUBOTHBIX;

MOHUTOPHHT 00JIaCTel HAXOXKIACHUS U «MAaHEPHI IOBEACHU» KUBOTHBIX;

aHaAJIN3 MOXOJKU;

CKaHHPOBAHME C IPOHA KYJIBTYP U COPHSKOB;

MOHUTOPHHT BpeauTesel (Ha 3eMiie U B BO3yXe);

MOHUTOPHHT O0JIe3HEH.

[lo 3aganuio mpenopaBarenst MOATOTOBbTE IpPUMEP TNPUMEHEHHs] OHOIMOTEKH

TEXHUUYECKOTO 3pEHUS C OTKPBITBIM HCXOAHBIM KostoM OpenCV 1u1s pemenus 3a1a4 TEXHUYECKOTI 0
3pEHMS B arPOMHKEHEPHH.

CamocrosiTesibHasA padoTa no teme «O06padboTKa U MOATOTOBKA JAHHBIX JJIsl CHCTEM

TEXHUYECKOro 3pCHU»

1.
2.
3.

&

HMHCTpyMEHTBI U1l pa3METKH U ayTMEHTALIMH JTAHHBIX.

MeTo bl OIIEHKH TOYHOCTH O0YYCHHUSI.

Tunsl ¥ popmaTsl HAOOPOB JAHHBIX, TOMYJISIPHBIE OTKPHITHIE UHCTPYMEHTHI JIIsl Pa3METKH,
cepsuc kaggle.

[Toaxoms! kK yBeTHYEHUIO HAOOPOB JJAHHBIX.

WMHCTpyMEHTBI aHHOTUPOBAHUSI BUCO U M300PXKEHUI JIJIsl MOJATOTOBKH HAaOOpa JaHHBIX
JUIs1 OOyUeHUS.

MeTpuKH OlIEHKH TOYHOCTH O0YYCHHUsI HCHPOHHBIX CETEH.

OO0pa3ubl 3agaHui 1J1s1 1a00PATOPHOI0 NMPAKTHKYMA 110 AUCHHILINHE



[lo utoram BbIMOMHEHUS J1a0OPATOPHBIX PabOT CTYAEHT IEMOHCTPHUPYET PE3YJbTaThl

paboTbl M coaer B 3JEKTPOHHOM BHAe oTyeT. Hipke mnpuBeneHbl 0Opaslbl 3aJaHUi Ha
7a00paTOPHBIA MpakTHKYM. JlabopaTopHBI MPAKTUKYM paccuuTaH Ha 17 4acoB ayJUTOPHOM
pabotel. Opranusyercs B popmare KOMaHAHON paOOTEHI.

NoakowdE

OO0pa3ubl TeM Ui peain3aluy MPoeKTa:

HccnenoBanue ypoxaitHOCTH 110 (hoTorpaduu.

[Toncyer KUBOTHBIX.

MOHUTOPHHT 00JIaCTeH HAXOXKACHUS U «MAaHEPHI IIOBEACHUS» KUBOTHBIX.
AHaIM3 NOXOJIKH KUBOTHBIX.

CkaHupOBaHHeE C IPOHA KYJIBTYpP U COPHSKOB.

MOHUTOPUHT BpeIUTENIeH pacTCHUH.

MonuTopHHT 00JsIe3Hel pacTeHuil.

3aganue 1. 'mcrorpammel, npoduiu 1 npoeKunu

Lenb: ocBOEHNE OCHOBHBIX SIPKOCTHBIX U T€OMETPUUECKUX XapaKTEPUCTUK M300paKeHUM

N UX HUCIIOJIB30BAaHHUEC AJIS1 aHAJIM3a I/I306pa)KeHI/II7L

Meroandeckue peKOMEHIauu
Jlo Havana paboOThl CTYIEHTHI JOJKHBI U3YYUTh MaTEpUAIIbl PA3ICIOB «O3HAKOMHUTHCS C

ocHOBHbIMH ¢yHKIMsAMU cpensl OpenCV mo pabote ¢ rucrorpamMmamu, nOpouisiMu u
MIPOCKITUSMH.

=

[Topsi1oK BBIMOTHEHUS PAabOTHI

['ucrorpammel. BeiOpaTh mpousBosibHOE CI1a00KOHTPACTHOE M300paxKeHue. BBIMOIHUTD
BBIPABHUBAHHUE TUCTOTPAMMBbI M PACTSHKCHHE KOHTPACTA, UCIIOJIB30BaTh PACCMOTPEHHEIC
npeoOpazoBanus U BCTpoeHHble (yHkiuu nakera OpenCV. CpaBHUTH MOTY4YEHHBIE
pe3yabTaTHI.

[Tpodunu. BeibpaTh mpousBoisHOE H300pakeHUe, CoiepKaliee MOHOTOHHBIE 00JIacTH U
BBIJICTISIONTNECS] OOBEKTH. [IpOW3BECTH IOCTPOCHHE TMPOCKIMA W300paKeHUS Ha
BEPTUKAIBbHYIO U TOPU3OHTAIBHYIO OCH. ONpeneanuTh rPaHuIIbl 00IacTeil 00HEKTOB.
[Ipoexiuu. BeiOpaTh npon3BoIbHOE H300paXKEHHE, COJIEPIKAIIINE IITPUX-KOA. BBIOIHUTD
nocTpoeHue mpoduis n300pakeHus BIOIb MITPUX-KOA.

Coneprxanue oTuyera

[ens paboTHI.

Teoperndyeckoe 00OCHOBaHHME NPUMEHSEMBIX METOJOB M (DYHKIMH TeoMeTpHYecKHX
npeoOpa3oBaHUM.

X0 BBITIOJIHEHUST PAOOTHI:

(a) Ucxoambie H300pakeHus;

(b) JIucTuHTM IpOrpaMMHBIX peanu3alIHii;

(c) Kommenrtapuu;

(d) Pesynbrupyromnipe n300pakeHH.

BrIBOIBI 0 TIpOIETAHHOM padoTe.

Bomnpocsl k 3amure 1abopaTopHOi paboThI

Yo Takoe KOHTPACTHOCTh N300pakeHHs U KaK €€ MOKHO U3MEHUThH?
Yem 3¢ (heKTUBHO UCTIOIB30BaHUE MPOpUIIeH U MPOoeKIui n300pakeHus ?
Kakum 06pa3om MOXHO HallTH 0OBEKT Ha paBHOMEPHOM (oHe?

3aganue 1. I'eomeTpuyeckue npeodpa3oBaHus N300paskeHN I



Ilenb: ocBOEHME OCHOBHBIX BHUAOB OTOOpaK€HMM M HCIOJIb30BAaHUE T€OMETPUYECKHUX
npeoOpa3oBaHuil Ul pelieHns 3a1a4 IPOCTPAHCTBEHHON KOPPEKINU U300paKCHHMA.

Meroanueckue peKOMEHAALNT
Jlo Havasa pabOThI CTYIEHTHI JOJDKHBI 03HAKOMHTBCSI C OCHOBHBIMU (DYHKIIMSMH CpPEIbI
OpenCV mno pabore ¢ reoOMEeTPUIECKUMH MPEOOPa30BAHUSIMUA N300PasKESHHIH.

[Topsiok BeIONHEHHUS PaOOTHI

1. IIpocreiimme reomeTpuyeckue npeodpasoBanus. BeiOparh mpou3BoibHOE N300pakeHUE.
BoeimonHuTe Hajg HUM JIMHEHHBIE W HENWHEHHbIE mpeoOpazoBaHus (KOH(GOPMHEIE,
adpuHHBIC U TPOCKTUBHBIE OTOOPAKECHHUS ).

2. Koppekmusi  gucropcun.  BpiOpaTte  mpousBoibHOE — H300pakeHHMEe — JHOO  C
NoAyIKooOpa3Hoii, 1mbo ¢ 00uko0OpazHON AucTOpcHel. BBIMOTHUTL KOPPEKIHIO
U300paxKeHUs.

3. «Ckieiika» wu3o0paxeHuid. BpiOpate 1Ba u300pakeHus (CHUMKHA C (OTOKaMEPHI,
(dparMeHTBl CKaHUPOBAHHOTO HM300pKEHUS W TP.) HA KOTOPBIX HMMEETCs 00JIacTh
nepecedeHusl. BBIMOIHUTE KOPPEKIUI0 BTOPOTO H300paskeHUs AJii €ro mepeBoja B
CHCTEMY KOOPJIMHAT IEPBOTO; 3aT€M BBITIOJHUTH aBTOMAaTHYECKYIO «CKIICHKY» W3 JIBYX
M300paXeHUI B OJHO.

Conepsxanue oT4yera

1. Ilenp paGoOTHI.

2. Teopermdeckoe OOOCHOBaHHE TNPUMEHSEMBIX METOJIOB M (DYHKIHMIA T'€OMETPHYECKUX
npeoOpa30BaHUA.

3. Xop BBIIOIHEHUS pabOTHI:

@ HcxomHblie H300paKCHHS;
(b)  JlucTuHrH NpOrpaMMHBIX peau3anuii;
(© KommenTtapuu;
(d)  PesyapTHpyrome H300pakeHusI.
4. BbIBOJBI O IIPOAETaHHOI paboTe.

Bomnpocs! k 3amute 1a00paTopHOil paboThI

1. Kakum 00pa3oM MOKHO BBIIOJHUTH MOBOPOT H300pa)KE€HUs, HE HCIOJB3YS MaTpUIly
nosopora?

2. Kakoe MUHUMaNbHOE KOJMYECTBO COOTBETCTBYIOIIMX AP TOYEK HEOOXOIMMO 3a/aTh Ha
HCXOJIHOM U MCKaKEHHOM M300paXeHUsIX, €CIIU MOPSIOK MpeodpazoBaHus I = 47?

3. Tlocie reomerpudeckoro mpeoOpa3oBaHUS NU300paKCHUS MOTYT TIOSBUTHCS TTHKCEIH C
HEONpEACIECHHbIMA 3HAYEHUSIMM MHTEHCUBHOCTH. C YeM 3TO CBS3aHO M KaK peniaercs
naHHas rpobiema?

3aganue 3. PuiabTpanus U BbljieleHHEe KOHTYPOB

[enb: ocBOeHME OCHOBHBIX CIIOCO00B PHIIbTpALIMK N300paKEHH OT IIIyMOB U BBIJICTICHUS
KOHTYPOB.

Metoanyeckre peKoMeH1aluu

Jlo Hayana paboTHI CTYIEHTHI TOJHKHBI 03HAKOMUTBCS ¢ OCHOBHBIMH ()YHKITHSIMUA CPEIBI
OpenCV  ¢unbTpanuu  u3o0paxenuil. Mmeres mpeacTaBIeHHME O HU3KOYACTOTHOW U
BBICOKOYACTOTHOHN (PHITBTPAIIHH.

[Topsimok BeIMOTHEHUS PAOOTHI



1. Tumsr mymoB. BreiOpaTe mpousBoNbHOE u300pakeHHe. [loaydnTh HCKaKEHHBIC
pPa3IMYHBIME ITyMaMHd HW300paXeHHs C OTIWYHBIMU OT 3HAYCHHH [0 YMOJIYAHHIO
napaMeTpami.

2. Hwuskouacrornas QunbTpanus. OOpaboTaTh TOTyYEHHBIC B MPEABIAYIIEM ITYHKTE
UCKaXeHHbIe M300pakeHus ¢uiabTpoMm ['aycca M KOHTPrapMOHHUYECKHM YCPEAHSIOIINM
(GUIBTPOM C pa3IMYHBIMU 3HaYCHUSAMH mapameTrpa Q.

3. Henuneiinas ¢uibrpanusa. OO6paboTaTh MONTYYEHHBIE B MEPBOM ITYHKTE HCKAKCHHBIC
M300paXEHUs] MEIMaHHOM, B3BELICHHOM MeEIUaHHOM, paHroBod u BuHepoBckoii
bunbTpanUAMu IpU pa3IUYHBIX pa3Mepax Macku U ee koddduuuenton. PeannszoBarh
Q/IalITUBHYIO MEIMAHHYIO (DMIIBTPALIUIO.

4. BeicokouactoTHasi punpTpanus. BeiOpath ucxoaHoe nzodpaxenue. Beiaenuts rpaHulisl
dunbTpamu Pobeprca, [IpeBurra, Cobena, Jlannaca, anropurmom Konuu.

Coneprxanue oTyera
1. Ilenp paGoOTHI.
2. Teopernueckoe OOOCHOBAaHHE TMPUMCHSIEMBIX METOJOB W (DYHKIUH (QHIbTPAIIUH
HU300pakKeHHI.
3. Xoj BBIMOJHEHHUS paOOTHI:
(a) Ucxoampie H300paKkeHus;
(b) JTucTuHTM pOrpaMMHBIX peau3aliHii;
(c) Kommenrapuw;
(d) PesynpTupyroine u300paxeHusl.
4. BpIBOIBI 0 IPOJICITAHHOM padoTe.

Bomnpocsl k 3amute 1a0opaTopHoOil paboThI
1. B deMm 3aKirOyYalOTCS OCHOBHBIC HEIOCTAaTKH AaJalTUBHBIX METONOB (uiIbTpanuu
HU300paKCHHIA?
2. Tlpu xakux 3HaUeHMsX napameTpa Q KOHTprapMOHHUYECKUH GMIBTp OyneT padoTaTh Kak
apudMeTHYeCKuil, a MpU KaKuX — KaKk rapMOHUYECKHI?
Kakumu oneparopamMu MOKHO BBIEIUTH MPAHUIBI HA U300pakeHun?
Jliga 4ero Ha NEepBOM IAre BbBIACIEHUS KOHTYPOB, Kak IIPABWJIO, BBIIOJHAETCS
HU3KOYaCTOTHasA pruibTparus’?

»ow

3aganue 4. CermeHTanMs N300paKeHUM

Ienb: OCBOEGHHE OCHOBHBIX CIIOCOOOB CErMEHTAIlMH HM300paKEHHUH Ha CeMaHTHUECKUE
o0Jactu.

Metoanyeckue peKoMeHAaluu

Jlo Hayana paboTHI CTYEHTHI TOJHKHBI 03HAKOMUTBCS ¢ OCHOBHBIMH ()YHKITHSIMU CPEIbI
OpenCV no npeobpa3z0oBaHUIO IIBETOBBIX MPOCTPAHCTB U300PAKEHUI U CIIOCOOAMU OTIpeIeIeHUs
HIOPOTOB.

[TopsiToK BBIMOTHEHUS PaOOTHI

1. bunapuzanusa. BwiOparh mpous3BoIbHOE W300pakeHHE. BBIMOTHUTL OWHAPHU3AIUIO
M300paXCHUS MTPH TTOMOIIM PACCMOTPEHHBIX METOJIOB. B 3aBHCHMOCTH OT M300paXKeHHS
UCIIONIb30BaTh OMHAPHU3AIUIO TI0 BEPXHEMY WJIM HUKHEMY TIOPOTY.

2. CermeHramuss 1. BwIOparh mNpoHM3BOJIEHOE H300paKeHUE, cojepiKaiiee JUIo(-a).
BrimonHuTe cermMeHTanuio uzodpaxenus b0 mo nmpuHuuny Bebepa, mubo Ha OCHOBE
1IBeTa KOXKH (Ha BBIOOD).

3. Cermenranus 2. BeiOpaTh MpoM3BOJIBHOE U300pakeHHE, COJEpKalllee OTPaHUYEHHOE
KOJIMYECTBO IIBETHBIX OOBEKTOB. BBIMOTHUTH CETMEHTAIMIO HW300pakKeHHUS B



npoctpanctee CIE Lab nubo mo meromy Ommkalmmx coceneid, b0 Mo METOay K-
CpeaHHX (Ha BBIOOD).

4. Cermenranus 3. BeiOpaTh Mpou3BOIbHOE N300paXKEHHE, COJIEpKAIlee JBE Pa3HOPOIHbIC
TEKCTYpPBI. BBIMOIHUTE TEKCTYPHYIO CErMEHTAINIO N300paXKEHHS, OLICHUTh HE MEHEE TpexX
apaMeTPOB BBIICIICHHBIX TEKCTYP, ONPEACTUTh K KAKOMY KJIACCy OTHOCSITCSI TEKCTYPBHI.

CoaeprxkaHue oT4yera
1. [ens paboTHI.
2. Teopernveckoe O00OCHOBAHHE TMPHUMEHSICMBIX METOMOB M (YHKIMHA CErMEHTAI[HMH
M300paXeHUH.
3. Xo BBINMOJIHEHUS PaOOTHI:
(a) Ucxoambie M300pakeHus;
(b) JIucTHHTH IPOrpaMMHBIX PeaTH3alIHiA;
(c) KommenTapuw;
(d) PesynpTupyromue u300pakeHus.
4. BpIBOJBI O NPOJIETaHHOM padoTe.

Bomnpocs! k 3amuTe 1a00paTopHOil paboThl

1. B kakux ciydasx 1eiaecoo0pa3HO HCIIOIb30BaTh CErMEHTALMIO 10 puHLUIy Bebepa?

2. Kakwue 3HaYeHHS HMEIOT IIBETOBBIC KOOPAUHATHI @ U D nBeToBoro npoctparcrsa CIE Lab
B IIOJIyTOHOBOM M300paxKxeHUn?

3. 3adeMm Mpou3BOAUTH CErMEHTAIHIO B I1BeTOBOM npoctpancTBe CIE Lab, a He B ucxomnom
RGB?

4. Yto Takoe LIBETOBOE MPOCTPAHCTBO U IIBETOBON OXBAaT?

3ananue 5. [lpeoopa3zoBanue Xadga
Lenb: ocBoeHME MPeoOPa30BAHMS VIS [TOUCKA TEOMETPUISCKUX IIPUMHUTHBOB.

Metoanyeckie peKOMeHIaluu
Jlo Hadana paboThl CTYAEHTHI TOJKHBI 03HAKOMUTHCS ¢ pyHKUUsAMU cpeasl OpenCV s
pabotsl ¢ mpeobpazoBanrneM Xada. 3HATh O MOIX0/IE «TOJOCOBAHUS TOUCK.

[Topsanox BeIMonMHEHNs pabOThI

1. Tlouck mnpsimbix. BeiOpaTh Tpu NpPOU3BOJBHBIX H300pak€HUS, COAEpIKAIIME MpsIMBIE.
Ocy1ecTBUTh MOUCK MPSMBIX C TOMOIIbIO MpeoOpa3oBaHusd Xada Kak JUIsl UCXOJHOTO
n300pakeHust, Tak M A HM300pakeHUs, MOJIYYEHHOTO C IOMOIIBIO HCHOJIb30BAHUS
Kakoro-mbo muddepenunansHoro omneparopa. OTpa3uTh HaJICeHHBIE JMHUU Ha
UCXOHOM H300pakeHHMH. OTMETUTh TOYKM Hayalda M OKOHYaHUsS JuHHHA. Onpenenutsb
JUTMHBI CAMOM KOPOTKOM M CaMOW JJIMHHOM NPSIMBIX, BBIYMCIIATH KOJIMYECTBO HAUJECHHBIX
IPSIMBIX.

2. Tlouck okpyxHOCTeH. BBIOpaTh TpH TNPOU3BONBHBIX H300pAKEHUS, COJEpIKAIIHIC
OKpYXHOCTH. OCYyIIIECTBUTH TOUCK OKPYKHOCTEHN KaK ONPEAEIEHHOr0 paauyca, Tak 1 U3
3aJJaHHOTO JMama3oHa ¢ IMOMOIIBI0 IpeoOpa3oBaHus Xada Kak A9 HCXOJHOTO
u300pakeHus, Tak M I HM300pakeHUs, MOJYYEHHOTO C TOMOIIBIO HCIOJIb30BAHUS
Kakoro-iubo muddepenunanbHoro omneparopa. OTpa3uTh HalJEeHHBIE OKPYXHOCTH Ha
UCXOJTHOM M300pa’keHHH.

Conepsxanue oTuyera

1. Ilenp paGoThL.

2. Teopermyeckoe OOOCHOBaHWE TMPUMEHSEMOTO0 TpPeoOpa3oBaHWs AN TOUCKA
TCOMETPHUICCKUX MMPUMUTHUBOB.



How

X071 BBIIOHEHNUS PabOTHI:

(a) Ucxoambie H300paKeHus;

(b) JIucTHHTH POrpaMMHBIX PeaTH3alHiA;
(c) KommenTapuw;

(d) PesynpTupyromue H300pakeHus.
BriBobI 0 ipoenanHoil padore.

Bomnpocsl k 3amute 1a00paTopHoil paboTh

Kakast unest 1exxut B ocHOBe npeobOpazoBanus Xada?

MOo’HO JI1 UCHIOJIB30BATH Mpeodpa3zoBanue Xada Uit OUCKA MTPOU3BOJIHBIX KOHTYPOB,
KOTOPbIC HEBO3MOXHO OITUCATh AHATUTHYECKH?

Uro Takoe peKkyppeHTHOe 1 00001IeHHoe mpeodpasoBanus Xada?

Kaxkue Ob1BatoT criocoObl mapaMeTpu3aiuu B mpeodpazoBanun Xada?

3ananue 6. MopdoJiornuecknii aHAJIN3 U300paKeHN I

Lenb: ocBOeHHE MPHUHIMIIOB MaTeMaTH4YecKoil Mopdoioruu B oOnacTu 0OpabOTKH U

aHaan3a u300paxeHU.

MeToaudeckie peKOMeHIalun
Jlo Hayana paboOThI CTYACHTHI JOJKHBI 03HAKOMUTKCS ¢ pyHkuusmu cpeast OpenCV mis

paboTel ¢ OWHapHOW Mopdoiorueld. 3HATh OCHOBHBIC OIEpPAllMU W TIOJOXKCHUS OWHApHOU
MOP(OJIOTHH.

N

=

[Topsiiok BEITOTHEHUS pabOTHI

bazoBeie Mopdonorndyeckne omnepauuu. BpiOpare MpoOM3BOIBHOE H300pakeHHE,
cogepkaiee jaedexTsl (GopMbl (BHYTPEHHHE «IBIPKH» WM BHEIIHUE «BBICTYIIBI»)
00bexToB. Mcnonb3ys 6a3oBbie MOP(OIOrHUECKHE OIEpalvy MOJTHOCThIO yOpaTh WM
MUHHMU3UPOBATH 1€(EKTHI.

Paznenenne o0bexTOB. BhiOpaTh mpou3BOIbHOE OMHApHOE M300pa)xKeHHUE, CoeprKalee
nepekpbIBaroecss o0beKThl. Vcronp3oBaTh onepauuu OuHapHOW Mopdosnoruu s
pazzeneHus 00beKTOB. BelienuTh KOHTYpBhl OOBEKTOB.

CermenTanus. BeiOpaTh nponsBosiibHOE M300paskeHHe, cojeprkaliee HeOOJbIIOe YHCIIO
JIOKAJIbHBIX MUHUMYMOB. BremoaHUTE CETrMCHTAaIlUIO I/I306pa)KeHI/I$I 110 BOJOpasaciaM.

Conepsxanue oT4yera

L{enb paboTHLI.

TeopeTnueckoe 060CHOBaHNE MaTeMaTHYECKONH MOP(HOIOrUH JUIsl aHAIHU3a U300paKeHU .
X0 BBITIOJIHEHUST PAOOTHI:

(a) Ucxoambie H300pakeHus;

(b) JTucTuHTM pOrpaMMHBIX pean3alui;

(c) Kommenrtapuu;

(d) Pesynbrupyromnipe n300pakeHH.

BrIBOIBI 0 TIpOIETAHHOM padoTe.

Bormpocs! k 3amuTe 1abopatopHOit paboThI

Bxuttouaet nu pe3ynbTaT OTKPBITHS B ce€0sl pe3ysIbTaT 3aKpbITHS?

Kakoii mopdonornueckuit GpuibTp HEOOXOIUMO MPUMEHHUTH, YTOOBI yOpaTh Yy 0ObeKTa
BBICTYIIBI?

Kakum oOpazoM ¢ momomipi0 MOP(OJOTHMUECKHX OIepandié MOKHO HaWTH KOHTYP
o0BekTa?

UYro Takoe mopdomorusi?



3ananue 7. O0padoTKa H MOATOTOBKA JAHHBIX

Llenb: ocBoeHHE TEXHOJOTMHA O0OpabOTKM ¥ TOATOTOBKM JAaHHBIX IS CHCTEM

TEXHUYECCKOTI'O 3pCHUA.

1.
2.

Meroanueckue peKOMeHIalin
Jlo Hayana paboTHI CTYIEHTHI JOJDKHBI 03HAKOMUTHCA ¢ pyHKUusME cpensl CVAT.

[Topsimok BeIONHEHHUS PaOOTHI

Pa30uth BucO Ha Kaapbl (MOXKHO UCIOIb30BatTh fipmeg, cnenyer BoictaBssiTh fps = 30).
[Ipoitnure peructpanuto B muHCTpyMeHTe CVAT.

[Tocne perucTpaiyiv 1 aBTOPU3ALUH TTOSBUTCS TUTYIIBHBIN 3kpaH «Tasksy, rie oroOpakeHsl Bce
TEKyILHEe 3a/1a4M [0 pazMmeTke. V3HayaabHO CIMCOK IIYCT, TO3TOMY HEOOXOIUMO CO3/1aTh 3ajauy
C HYXXHBIM (haiiJIoM U1 pa3MeTKHU:

3.
4.

NGO

N

B

Haxxmute kaonky “+ Create new task”.

Janee He0OXOAMMO CIeNaTh ClIeAyoIIee:

a. BBecTn HaMMeHOBaHUE 3a/1a4H.

b. 106aBUTh 00BEKT, KOTOPBII HEOOXOUMO Pa3METHTh.

c. B moze “lables” naxars kHonky “Add lable”.

d. 3arem B none “label name” BBecTu ums 111 00bekTa. BRIOpaTh 1BET, HAXKATH KHOIKY
“Done”.

e. lanee HeoOXoaMMO BBIOpaTh (hailiibl, HA KOTOPBIX OyJIEeT MPOUCXOAUTH pa3METKa.

f. ITocre 3arpy3ku (aiiioB Ha cepBep HaXKUMaeM KHOMKY «Siunbity.

g. [Tocne co3nmanus 3a7auu B BEPXHEM MPABOM YIJIy HMOSBUTCS COOOIICHHUE O TOM, YTO
3a/1a4a ObLIa CO3/aHA.

OTKpBIBaeM CO3JaHHYIO 33/1a4y HakaB Ha KHOMIKY «Openy.

[Tocne NOsBIICHUS OKHA C ACTAISIMU 3aa4i, HAKUMaeM Ha «Job #...»

OTKpbIBaETCS OKHO pa3METUYHKA.

Pa3medaem HEOOXOIMMOE KOJMYECTBO JAHHBIX MOJIB3YSCh MOJPOOHBIM PYKOBOJICTBOM I10
CVAT.

[Tocne pa3MeTKu HEOOXOAUMO UMIIOPTUPOBATH PA3METKY:

a. Haxxumaem «Menuy.

b. B nmosiBuBIIIEMcst MeHIO BbIOUpaeM «Export as a datasety —> «COCO 1.0»

Bomnpocs! 11 3ammTel 1a00paTOpHOI paboThI

HazoBuTe u mosicHUTE METO/IBI AyTMEHTAINH JTAHHBIX.

Yro Takoe BaIMIALIMOHHBIN HA0Op JaHHBIX?

Kakoe cooTHomIeHHe ydie BCEro BBIAECPKMBATH Y TECTOBOTO M O0ydarowero Hadopa
JaHHBIX?

OcuoBHbie MHCTpYMEHTHI B CVAT /17151 pa3MeTKu TaHHBIX 1Tt 00ydeHHs JeTeKTopa?

B kakue hopmaThl BO3MOKHO SKCIIOPTHPOBaTh AaHHble B CVAT?

7.3 Bonpocsl K 3K3aMeHy

ook ownE

3aaun TEXHUYECKOTO 3PEHHUSI.

Kamepsbl: KOHCTpYKIMS U TEXHUYECKUE TapAMETPHI.
['eomeTpuyeckue Moaenu Kamep.

['eomeTpuyeckas kamnOpoBKa Kamep.

®du3nyecKkue OCHOBBI U TapaMETPhI CBETA.
I/ICTOLIHI/IKI/I, TEHHU U 3aTCMHCHUA.



7. llBeToBBIC MOJEIH.

8. Ocaelenue 1y CUCTEM TEXHUYECKOTO 3PEHHSL.

9. IlpuknagHbie MporpaMMHBIE OMOTUOTEKH sl 00pabOTKH U300paKEHUH.

10. JIokanbHbIE JECKPUITOPHI H300paKEHUH.

11. TIpeo6pazoBanus U300paKCHHIA.

12. Jluneiinpie PUIBTPHI.

13. OnpeneneHue Kpaes.

14. Texkcrypa.

15. 'eomeTpust HECKOIBKUX TPOSKITHI.

16. Crepeospenue.

17. bubnroTreka TEXHUYECKOTO 3PEHHS C OTKPBITHIM HCXOAHBIM Koj1oM OpenCV.

18. Ananoru u ansrepaatussl OpenCV.

19. Knacrepuzanus u3o0paxeHuil.

20. TTouck n300paxeHMIA.

21. Knaccuduxkanus n3o0pakxeHUH 10 COAEPIKaHMIO.

22. CerMeHTaIuI.

23. Tloctpoenue mozeneit ¢oHa U BbIIEICHHE MTEPEIHErO TUIaHa.

24. Beienenue u kiaccu(UKanus ABHKYIIMXCS OObEKTOB.

25. ANTOpUTMBI CICKEHUS 32 00BEKTOM.

26. UccnenoBanue ypoxxaitHocTH 1o poTorpadum.

27. Iloxcyer XUBOTHBIX.

28. MouuTOpHHT 007aCTel HAXOXKICHUS U «MaHEPHI TTOBEICHUS» JKUBOTHBIX.

29. AHanus IOXOAKH! XKUBOTHBIX.

30. CxanupoBaHue ¢ APOHA KYJIbTYP U COPHSIKOB.

31. MOHUTOPUHT BpeaAHTENIeH pacCTCHUH.

32. MoHuTopHuHT 00JIe3HEH pacTeHUH.

33. IHCTpyMEHTHI JIJIsl pa3METKH U ayTMEHTAINH TAHHBIX.

34. MeTo/pl OLIEHKH TOYHOCTH OO0YUICHHSI.

35. Tuns! 1 GpopmaTsl HAOOPOB JaHHBIX.

36. [TomymnsapHbIe OTKPHITHIE HHCTPYMEHTHI JUISI PAa3METKH.

37. Ilogxosl K yBenn4eHUIO HAOOPOB JaHHBIX.

38. UHCTpyMEHTBI aHHOTHPOBAHUS BHJIEO M M300payKEHUH ISl IOATOTOBKU HA0Opa TaHHBIX
TUTSE O0yYeHHS.

39. MeTpuKH OLIEHKH TOYHOCTH 00y4YeHHS HEHPOHHBIX CEeTeH.

YpoBHM OLIEeHKH KOMTIETeHIIHIi:
— 0a3oBbIi 55-69 Gamnos,
— mossimenHsii 70-100 6auios.

HpenonaBaTenL IMpOBOAUT CHCTEMaTHUYCCKUI KOHTPOJIb 3HAHUM CTYACHTOB,
OPUCHTHUPYACH HAa ICPCUYCHB BOIIPOCOB IJIA MPOBCACHUS 3a4€Ta.

4.3 KpuTepuu OlleHUBAHUS OTBETA CTYAEeHTA HA IK3aMeHe

OtBeT Ha 3adere oneHuBaeTca ucxois uz 40 OaminoB (Makcumym). buner comepxut
TEOPETUYECKHI BONPOC W TPAKTHYECKOE 3aJlaHue, MpernojaBarelb MOXET 3aJ1aBaTh
JOTIOTHUTEbHBIE BOTPOCHI. [10THEBIN OTBET HA OCHOBHOM BOIIPOC OLIEHHWBAETCS MakKCUMyM B 20
0ayyToB, TIpeAroaaraeT cBOOOJHOE M3JIOKEHHE (HE YTEHHE) BCEro HEOOXOAMMOTro MaTepHala,
OTBETHl CTY/JCHTa Ha YTOYHSIONIME BOIPOCHI, €CIM OHH eCTh. [IpaBUIBHBIA OTBET Ha
}IOHOHHHTGHLHBII;'I BOIIPOC OLCHUBACTCA MAaKCHMYM B 5 OasuIoB. HpaBI/IHLHOG BBITIOJTHCHUC
MPAKTUYECKOTo 3a7aHus olleHuBaeTcs B 20 6anios.



4.4 KpuTepuu OleHKH JIa00OPATOPHBIX PadoT U CAMOCTOATEIbHOM padoTsl cTyaeHTa (ot 0 10
10 6ans10B):

— 9-10 6annoe BbicTaBISETCS CTYNEHTY, €Cld padOTa BBHINOJHEHA CaMOCTOSITENBHO H
MOJIHOCTBIO BEPHO; MPEACTABIEH OTUYET, COAEP KA pe3yIbTaThl BBIIOIHEHHS 3aJaHUM
paboTbl M OTBETHl Ha KOHTPOJIbHBIE BOIMPOCHI;, CTYACHT aHAJIU3UPYET pE3YJIbTaThl,
MOJIy4YEHHBIE B XO/I€ BBIIIOJIHEHUS PaOOTHI, 1€JaeT BHIBOBI.

— 7-8 6annoe BeICTABNSETCS CTYJAEHTY, €CJIM paboTa BHIMOJHEHA CAMOCTOATEIBHO, B LIEJIOM
MPaBUIILHO, HO UMEIOTCSI HEKOTOPBhIE HETOYHOCTHU B BHIMIOJHEHUHU 33JJaHUN WJIM OTBETaX Ha
KOHTPOJIbHBIE BOIPOCHI; MPEACTABIECH OTYET, COJEPKAlIMil pe3yibTaThl BHIOJHEHUS
3aJIaHUl U OTBETHl HA KOHTPOJIBHBIE BOIPOCHI; CTYACHT aHAIM3UPYET pEe3yJIbTaThl,
MOJIyYEHHBIE B XO/IC BBIIOJIHEHUS PabOThl, €TaeT BHIBOIBI.

— 5-6 6annoe BHICTABISETCS CTYJEHTY, €CJIM paboTa BHINOJHEHA CAMOCTOATEIBHO, B LIEJIOM
MPaBUIIbHO, HO UMEIOTCSI HEKOTOPBIE HETOYHOCTHU B BHIMIOJTHEHUHU 33JJaHUN WJIM OTBETaX Ha
KOHTPOJIbHBIE BONPOCHI; MPEACTABICH OTYET, COJEPKAlIMi pPe3yibTaThl BHINOJHEHUS
3aJIaHUi  J1abOpaTOpHOM paboThl M OTBETHI HA KOHTPOJBHBIE BOMPOCHI; CTYJIEHT
UCIBITHIBACT 3aTPYIHEHUS NIPU MPOBEICHUH aHAIN3a Pe3yIbTaTOB, MOJYyUYEHHBIX B XO/E
BBITIOJIHEHHUS JTA0OPATOPHOU pabOThI, B OPMYIUPOBKE BHIBOJIOB.

— 3-4 6anna BHICTABISETCS CTY/ICHTY, €CJIA CTYJCHT HE JI0 KOHIIA CIIPABUJICS C 3aJaHHEM, HE
COBCEM BEpPHO OTBETHJI Ha KOHTPOJIbHBIE BOMPOCHI, OJHAKO O(GOPMHUI OTYET IO
pe3yibTaraM padoTEHI.

— 1-2 6anna BricTaBNsETCA CTYNICHTY, €CIIU CTYJICHT HE /IO KOHIIA CIIPABUJICSA C 3aJJaHUEM, HE
COBCEM BEpHO OTBETHJI Ha KOHTPOJbHBIE BOMPOCH, HE O(GOPMUIT OTYET MO Pe3yabTaTam
paboTHhL.

— 0 6annoe BHICTABISETCS CTYIEHTY, €CJIM CTYICHT HE CIpaBWJICS C 3aJaHUEM, HEBEPHO
OTBETUJI Ha MPEACTaBICHHBIC BOMPOCHL.

45 Ikana M KpUTEPUM OLECHHBAHUS KOMIETEHUMI Ha Pa3IM4YHBIX IJITAmax MX
¢popmupoBaHusn

IIIxana oreHUBaHUsI KOMIICTCHIIWNI:

" N Yposens
Ounenka B 100-06anabHOK OueHka B 5-tu 0aLILHOM p
copmupoBaHHOCTH
mKaJe IKkaJe .
KOMIeTeHIn i
0-54 6anmos HEYJOBJIETBOPUTEIHHO (HE HenocraTounslii ypoBeHb
3a4TEHO)
55-69 GamroB YIIOBJICTBOPUTEIHHO (3aYTEHO) [ToporoBeIif ypoBeHB
70-85 bamroB XOPOIIO (3a4TEHO) [IpoxBUHYTEI YPOBEHB
86-100 6ammoB OTIIMYHO (32YTEHO) Bricokuii ypoBeHb

KpI/ITCpI/II/I OLICHUBAHUS KOMIICTCHIIMIA:



HNupuxatopsl
JOCTHKEHHS
KOMIIEeTEeHIIH I

Kputepuu oueHnBanus KOMIeTeHIUI

IToporoBelii ypoBeHb

IIpoaBuHYTHIH ypoBeHD

Bobicoxmuii ypoBeHb

I1K-19. Criocoben
UCIOJIB30BATh OJIHY WK
HECKOJIBKO CKBO3HBIX
TUPPOBBIX
cyOTexXHOIOTHI
HCKYCCTBEHHOTO
HHTEIJIeKTa

YacTu4HO 3HaeT
MPUHITUITBI TOCTPOCHUS
cucTeM

KOMIBIOTEPHOTO 3peHMUs,
METOZBI ¥ IOJXOMBI K
TUTAHUPOBAHHIO U
peanu3ay IpoeKTOB TI0
CO3/IaHHUIO CHCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE
CKBO3HOMW 1M POBOI
CyOTEeXHOIOTHUHI
«KoMmnbroTepHOE 3peHue)
B ocHoBHOM yMmeeT
pemaTh 3aa4u 1o
BBINOJIHCHUIO
KOJUIEKTUBHON
MIPOCKTHOM NesATeIHPHOCTH
JUTS CO3JIaHMUS,
TIOJIICPIKKA U
HCTIOJIB30BaHUS CUCTEM
HCKYCCTBEHHOTO
HHTEJUIEKTa Ha OCHOBE
CKBO3HOM 1IU(pOBOI
CyOTEeXHOIOTHH
«KoMnbroTepHOE 3peHue)

3HaeT NPUHLUIIBI
MOCTPOCHUS CHCTEM
KOMIBIOTEPHOTO 3pEHMUs,
METOJIBI ¥ IOAXOIBI K
TUTAHUPOBAHHIO U
peanu3ay IpoeKTOB TI0
CO3/IaHHUIO CHCTEM
HCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE
CKBO3HOH ITH(POBOIt
CyOTEeXHOIOTUN
«KoMnbroTepHOE 3peHue)
YMeer pemiaTs 3aJauu 1o
BBITIOJTHEHHIO
KOJUIEKTUBHOHU
MIPOEKTHOM AESTEIIbHOCTH
JUTSL CO3MTAHMS,
TIOJIICPKKA U
HCTIOJIB30BaHUS CHCTEM
HCKYCCTBECHHOTO
WHTEJUICKTa Ha OCHOBE
CKBO3HOM 1IU()pOBOM
CyOTEeXHOIOTHHI
«KoMnbroTepHOE 3peHue)

JdemoHcTpHpyer
riy0okoe 3HaHUE U
MOHMMAaHMe: TIPUHIUIIOB
MIOCTPOCHHUS CUCTEM
KOMITBIOTEPHOTO 3pPEHUS,
METO/IOB U MOJIXOJIOB K
TUTAHUPOBAHUIO
peannu3aiyy IpOeKTOB T10
CO3JJAHUIO CHCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE
CKBO3HOMW 1IM(POBOI
CyOTEeXHOJIOTHU
«KommbroTepHoe 3peHue»
ITo/1HOCTHIO BEPHO U
CaMOCTOSAITEIbHO YMeeT:
pemars 3aa4u 1o
BBIITOJTHEHHIO
KOJUIEKTUBHOM
MIPOEKTHOH JIESATEIbHOCTH
JUISL CO3/IaHM,
HOAJICPIKKU U
UCIIOJIb30BaHMs CUCTEM
UCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE
CKBO3HOM 1IM(POBOM
CyOTEXHOIOTHH
«KommsroTepHOE 3peHIe»

[IK-14. Criocoben
HCIONB30BaTh CUCTEMBI
HCKYCCTBEHHOTO
HHTEIUIEKTA B PEIICHUH
3a]a4 aHaJus3a,
IIPOTHO3UPOBAHUS,
IIJIAHUPOBAHUSL, CUHTE3a U
HPUHATUS PELLICHUN

YacTuuHo 3HaeT
OCHOBHBIE METOIBI
pelIeHus 3a1a4 C
HCIIOJIB30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
HMHTEJUIEKTA; KJIACCHI
3a/1a4, pelraeMbIX ¢
HCIOJIE30BAHUEM CHCTEM
I/ICKyCCTBeHHOFO
HMHTEIUIEKTA, U KPUTEPUH
OLCHKHU Honyqaeme
PE3yIbTATOB PEIICHUS

B ocHoBHOM ymeeT
BEIOMPATh METOIBI
pelIeHns 3a1a4 C
HCIIOJIB30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
HUHTCIIICKTA, HpI/IMeHHTB
METOJIbI 0OpaIIeHHs K
OCJICBBIM HepCMCHHBIM n
3aJaHuA UCXOOHBIX
JAaHHBIX U OFpaHH'—IeHHﬁ;
OLICHUBATH nonyquHHe
Pe3yNbTaThl PEIICHUS
3aJ1a4 ¢ UCIOJIL30BaHUEM
CUCTEM MCKYCCTBEHHOTO
HMHTEJIJIEKTa

3HaeT OCHOBHBIE METO/IBI
peIIeHns 3a1a4 C
HCIOJIB30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
HHTEJUIEKTA; KJIACCHI
3a7a4, pemaeMbIX ¢
HCIOJIB30BAHUEM CHUCTEM
HCKYCCTBEHHOTO
WHTEJJIEKTa, ¥ KPUTEPHUH
OIICHKH TOJTyJaeMbIX
PEe3yNbTAaTOB PEUICHUS
‘Ymeer BHIOHpATH METOMBI
pelIeHus 3a1a4 C
HCIIOJIB30BAaHUEM CUCTEM
HCKYCCTBEHHOTO
WHTEJUICKTA; IPUMEHATh
METOBI OOpaIIeHus K
[IEIEBBIM TIEPEMEHHBIM H
3aJaHMs UCXOTHBIX
JIaHHBIX ¥ OTPaHUYCHU;
OIICHUBATH MOJTYICHHbIE
PEe3YNBTAThI PEIICHUS
3aJ1a4 C UCIOJb30BaHHEM
CHUCTEM MCKYCCTBEHHOTO
HHTEJUIEKTA

JdemoncTpupyer
rjy0oxoe 3HAHHE U
NMOHMMAaHMe: OCHOBHBIX
METO/IOB pEelICHHS 3a/1a4
C UCTIOJIb30BAHUEM
CHCTEM HCKYCCTBEHHOTO
MHTEJUIEKTAa; KJIACCOB
3aj1a4, peIaeMbIX ¢
HCTIOJIB30BaHHEM CHCTEM
HNCKYCCTBCHHOT'O
HUHTEIJIEKTa, U KPUTEPUEB
OLICHKH TIOJTy4aeMBbIX
Pe3yJIbTaTOB pELICHHS
IMo1HOCTHIO BEpHO U
CaMOCTOSITEILHO YMeeT:
BBIOMpATh METOBI
pemeHus 3a1a4 ¢
HCIIOJIE30BAaHIEM CHCTEM
HNCKYCCTBCHHOT'O
HUHTEJIJICKTA,; MIPUMCHATH
METOJIbI 0OpaIIeHHs K
LCJICBBIM NIEPEMECHHBIM U
3aJIaHUsI UICXOOHBIX
JIAaHHBIX ¥ OTPaHUYEHUN;
OLIEHUBATh NOJTY4YECHHBIE
pe3yIbTaThl pelICHHs
3a/1a4 C UCHOJIb30BAHUEM
CHCTEM HCKYCCTBEHHOTO
HHTEJUIEKTa

5 YueOHO-MeTOAMYECKOE U MH(OPMAITUOHHOE OOecTiedeHne JUCIUILTUHbI




5.1 IlepeyeHb OCHOBHOH W /IONOJIHUTEJbHON y4eOHOH JUTepaTypbl, HEOOXOAMMOH AJs
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

OcHoBHas iuTEpaTypa:

1. Hlanwmpo, JI. Kommerorepuoe 3penune / JI. lanupo, JIx. Crokman; nep. ¢ anri. — 4-e u3a.,
a1eKkTpoH. — Mocksa: Jlabopatopus 3nanmii, 2020. — 763 ¢. — TeKcT: 3JeKTPOHHBIN. —
URL.: https://znanium.com/catalog/product/1094363.

2. Kynapseues, H.I. IlpakTuka mnpuUMEHEHHS KOMIBIOTEPHOTO 3PECHHS U JJIEMEHTOB
MaIIMHHOTO 00yueHHs B y4eOHBIX IpoekTax : yuebnoe nmocobue / H.I'. Kyapsisues, U.H.
®ponoB. — ['opHo-Anratick : [AI'Y, 2022. — 180 c. — Tekcr : anekTponHsiii // Jlans :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/271100.

Jlono/JIHUTeIbHAS JIUTepaTypa:

1. Conem, SIn Dpuk [IporpamMmMupoBaHre KOMIBIOTEPHOTO 3peHus Ha si3bike Python / SIu
Opuk Conewm; niep. ¢ anrit. A.A. Cnuakuna. — Mocksa: [IMK Ilpecc, 2016. —312 ¢.— Texker:
snekTponnsiid. — URL: https://znanium.com/catalog/product/1027847.

2. CensukuH, B. B. Pemenue 3a1au KoMIbI0TEpHOTO 3peHus: YueOHoe nmocooue / CenstHKuH
B.B. — Taranpor: FOxwusiii ¢enepanbubiii ynusepcuteT, 2016. — 92 c¢. — Tekcr:
anexktponHbii. — URL: https://znanium.com/catalog/product/991922.

3. CeHcopsl TexHHUYECKOT0 3peHus: yueOHoe nocodue / E. P. Myparos, C. A. FOkun, A. U.
Edumos, M. b. Hukudopos. — Mocksa: ['opsuast muans-Tenexom, 2019. — 74 ¢. — Tekcr:
snekTponnsiid. — URL: https://znanium.com/catalog/product/1195572.

4. MonoaskoB C.A. KommberorepHoe 3penue: madoparopuerii nmpaktukym. CII6.: CIIGITY,
2020. — 173 c. — URL: https://elib.spbstu.ru/dl/2/s19-137.pdf/view

5. IllaBeroB, C.B. OCHOBBI TEXHHUYECKOrO 3peHHUS: JlabopaTopHbld npaktukym. — CIIO:
Yuusepcuter UTMO, 2017. — 86 c. — URL: https://books.ifmo.ru/file/pdf/2254.pdf

6. IllaBetoB, C.B. OcHOBEI 06paboTKu H306paxkenuii: maboparopusrii npaktukym / C.B.
IlaBeros, A.Jl. Xnanos. — CII6: Vausepcuter UTMO, 2022. — 122 c¢. — URL:
https://books.ifmo.ru/file/pdf/3066.pdf

5.2 YuyeOHO-MeTOaHUYECKOE oODecneyeHUE CAMOCTOSATENbLHOH padoThl o0ydawmMXcs MO
AMCUUILIMHE (MOAYJIIO)

VY4eOHo-MeToAMYEeCKHE MaTepUalbl JJIsl BBIMOJIHEHUSI JaOOPaTOPHBIX padoT.

5.3 Ilepeuenb pecypcoB HMH(OPMAIMOHHO-TEJEKOMMYHUKAIMOHHON ceTH «UHTepHeT»,
HeOOXOAUMBIX JUIS  OCBOCHHUSI JMCHUILIMHBI  (MOAYJs), BKJKYasg  INepeveHb
HHGOPMANMOHHBIX CIPABOYHBIX CUCTeM (MPHU HEOOXOIMMOCTH)

1. WudopmanmroHHO-cIIpaBoYHAast cucTema «KoncynpranTlliroc. — URL:
http://www.consultant.ru/

2. TlporpammupoBanue Ha Python. URL: https://stepik.org/course/67/syllabus (mara moctyma
04.06.2023).

3. Python - o0 yJarormii Kypc oT Cepres banakupesa. URL:

https://stepik.org/course/100707/promo (mata goctymna 04.06.2023)

Ocuossl cratuctuku — URL: https://stepik.org/course/76/syllabus (mata moctyma 04.06.2023)

Hayunas snexkrponnas 6udmuorexka eLIBRARY.RU — URL: http://elibrary.ru

OBC JIAHbB — URL.: https://e.lanbook.com/,

3BC Znanium.com — URL: https://znanium.com/

No ok
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5.4 Tlepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX IPH U3YYEHUH TUCIUTILIHHBI,
BKJIKOYas NPOrpaMMHOe ol0ecriedeHmne

arONE

o

10.
11.
12.
13.
14.

15.
16.

17.

18.

OC cemeiictBa Microsoft Windows.

MS Office 365.

bpaysep.

S3wik nmporpammupoBanus Python — URL: https://www.python.org/

Cpena mnporpammupoBaHusi Ha si3pike  Python, wampumep, JuputerLab URL:
https://jupyter.org/.

NumPy — maker Juis Hay4HBIX BbrumcieHuit ¢ Python. — URL: https://numpy.org/
[IporpamMmmHoe obecriedeHre C OTKPBITHIM HCXOJHBIM KOJOM JJisSi MaTeMaTUKH, HAyKH WU
texauku — URL: https://scipy.org/

bubnuoreka Ha si3pike porpaMmMmupoBanus Python nis Buzyanusanuu JaHHBIX JBYMEPHOU U
tpéxmepHoii rpadukoii Matplotlib — URL: https://matplotlib.org/

WHCTpyMeHT Ui aHaimu3a U 00padOTKH TaHHBIX ¢ OTKPBITHIM MCXOAHBIM KomoM Pandas —
URL.: https://pandas.pydata.org/

Anaconda — mrardopma aist ObICTPOIi pa3pabOTKK U pa3BepThIBAHUS OC30MAaCHBIX PEIIeHUI
Python — URL: https://www.anaconda.com/

Google Colab — URL.: https://colab.research.google.com/#scroll To=5fCEDCU_qrCO0

API rny6okoro ooyuenus Keras — URL: https://keras.io/

KomrutekcHast ~ tuiatopma — MamuHHOrOo  oOydyenust  TensorFlow — — URL:
https://www.tensorflow.org/

MarmnnaHoe 00y4eHHe ¢ OTKPBITHIM UCXOJHBIM KOAOM U Bu3yanusauus qaHHsix Orange Data
Mining — URL: https://orangedatamining.com/

Data Analytics Platform KNIME — URL.: https://www.knime.com/knime-analytics-platform
HexoMMmepueckuii MPOEKT € OTKPBITBIM HMCXOAHBIM KomoM Project Jupyter — URL:
https://jupyter.org/

bubnuoreka s pabotel ¢ wm3oOpaxkenwsimu B Python. — URL: https://python-
scripts.com/pillow

Computer Vision Annotation Tool (CVAT). — URL: https://www.cvat.ai/
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