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1.q
Z[syueHue npr{HrlunoB

cr4cTer4 TexHurqecKoro 3peH

qu$po nnx usodpa >xeuuit u

dDopvrurpoBaHr4e y cryAe

MeroAr)B rrpu pa3paSorr<e cu

2. MECTO Ap[

f\ucguntmua <Maurzn

OTHOCLITC.S K AI4CI]Ig'r.'Jill[LHAM

npo$ err;cuoHarrbHo o5pasona

e r'16 op'y. Llzyueuwe Ar4crlr4 nnr,r H

![acqnnr :aHa rro rwrecKz

TeopeT[qecKr4x Ar4crlzlInr4H Lr

T.rr. darananpvara), TaKVx

< O6r, erruo- opueHTr4p oB aHHo e

[pofpaMMHoe o6ecle.reHrze).

<Vacneunrre Merolbr nap

KOMtirbtoTepHbre TexHonofr{I{)).

AOJTXHbT: 3HaTb OCHOBbT Teo

MATEMATI4I{ECKOfO AHAIIV3A.

BbICOKOfO VPOBH.'I.

3Hanu.q 14 HaBbIKr4. IIoJIVT{

speHrre 14 paclo3HaBaHr4e r,rso6

Kypca <Texnonorrrr{ MyJrbrrrMe

BbrrroJrFreHr4.fl HayqHo-uccneAo

o6yuemax B Marrrorparype vr

pa6o'rrr,

O C B O E HWfl IIWCUUII JII,IHbI

crpoeHr4r u cpyur<quoHr.rpoBaHr4n coBpeMe

, [croJrb3yeMbrx B Hrrx N{eroAoB od

o3HaBaHr4x o6pason,

B npaKTI{TIeCKIzIX }IaBbIKOB npr4MelleHUr.g

3l4poBaHHoro nporpaMMHoro o6ecne.reHz

TIJII,II{bI B CTPYKTYPE OITOfI BIIO
3peHr4e Lr pacno3HaBaHue uso6paxre

no nrr6opy vapuarwnuofr qacrr ocHo

ruofi nporpaMMbr 14 orHo curcfl. K Aacur4n nuHa

rpoxolzr e 3 ceuecrpe

coAepx(aTeJIbHO-MeTOAAqeCKr{ cB.g3aHa c p
KrHr( [peArrrecrByroqero nepaola o6yven

<flsbrKr,r v Merolbr [porpaMMrrpoBaH

MMr4poBaHr4e)), <CzcreuHoe v npr4r(

<[ucr<peruue kr Bepo.rrrHocrHbre Mo.{

enrHoft o6pa6orxra AaHHbrp), <ConpeMeH

Atts ycnerxHoro ocBoeHr4.s rrypca cryl
14 Bepo.f,THocrrr H MareMarr{.{ecKoii JIo

MeTb npr{MeHf,Tb .rr3brKr4 rrpofpaMMapoB

HHbIe IIpu r.r3yrIeHLIV AVIC\]Z,']'']'rIdJrbI <Maruu

>r<euzfi>>, Mofyr [oMorrb cryAeHTaM B ocBoe

a>. OHu raKlr(e Moryr 6rrrr, r4crroJrb3oBaubr

remcrofi pa6orur B TerreHkre Bcero neo

fl HailLreaHr,rf, Brrrrycxuofi xnanzfruxarlr4oH OV
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3. KOMTTTETEHUT4

B PE3YJIbTATE OC

B pe3yJrbrare oc

AeMOFT CTpr4pOBaTb CJreAyrotr{r4e

o cnoco6Hocrb I,IcrroJrb

npr4 KnilAHofi uarerra arLrKV u r4H

o crocooHocrb pa3

TeopeTkrqecKr'r e MoAenr,r peuae

cr4cTelvHoe v [pIIKIIa.4HOe rI

uayuHofi kr rrpoeKTHo-TexHoJro

o cfrocooHocrb pa3

TeopeTr4qecKr4e MoAeJrr4

Texr{oJt orizqecxoft rerreJrb

,{aunrre KoMrrereHrlr4r{

o 6y.latrrq vrvrcfl cneAyroqnx p e3

3uarr:

o O5rqzfi cocraB r4 KJracc

o flpznqunr,t pa6orbr sJre

o Eagoprre anropr4,rMr4qec

o Cuoco6rr peanvrcaL\Lru

rz:o6paxe:auir;

r MeroAEr pacrro3HaBaH

perrreHrrtr KoTopbrx oHr4 npr{Me

Yrnerr:

o Auatrw3r{poBarb xa

rrapaMerp avr us odp axeuuir;

r AAauu{poBarb cr4creM

KOHKpe',IHbrX TeXHOIIO|T{rIeCKI4X

o cuocoSHocrb paspa6a

OHTqAIO IIIET O Cg, (D OPMIIPYEMbI

EIJVL fl Ar4 Crlr4frJruHbr (M oAyrfl )

ArrcqannurHbr o6y.rarcuufr,cs, no

atb tr rrpr4MeHflTr yrny6neHHbre 3rraHLrfl s o6r

xr,r (OIIK-4);

BaTb Lr aHalru3upoBaTb KoHrlenTyaJrbHbr

bIX Hayr{Hrx lpodneM z 3aAarr (ltlt-2);

v IIpI4MeH.f,Tb MaTeMaTI4rIeCKr4e M

fpaMMHoe ooeclleqeHl{e Anfl peIXeHLI.[

.recKofi 
Ae-fl rerrbHo crr4 (lIK-3 ) ;

BaTb 14 aHanvrcupoBaTb KoHrlenTyaJrbHbr

eMbrx 3a4a.t upoexruoft u npor43BoAcrBe

(rrK-4).

poQeccr4oHaJrbHble KoMrrereHr{rzz :

AOnXHbr BbrpaxaTbct

Jrbrarbr oSpasonaHux:

,4eMOH

KaIIVTO Cr4 CTeM TeXHr4qeCKOf O 3p eHr4.rr;

eHTOB CI4CTeM TeXHI{qeCKOfO 3peHr{.fl ;

r4e perreHr4fl rro o6pa6orre zs o6pa>x euuia;

6asoerrx rorr4rrecKux Syurquft o

oopa3oB B pa3nl4rlHbrx cl{cTeMax I,r 3a\arlv,

toTcr.

IdCTVIKVI CI4CTEM TEXHUI{ECKOfO 3DEHI4.S

TexHHr{ecKofo 3peHI4{ IIOA

poqeccax;

Irpr4MeHeHr4
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,r Zcnolb3oBarb neo6x At4Mbre MeroAbr pacrro3HaBaHr4fl o6pa^:on

perueHrrr [przKJralHbrx 3aAaq,

€LJr|Op.r{TMbr.

4. CTPYKTYPA I4

O6ura.s rpyAoeMKocrb

IIACOB.

Ocuonrr oSpa6orxz qz

AEPXAHT4E IUCr\VfrJrr4Hbr (M oAr/
cqvnnl4Hbr cocraBJl.aer 5 sa.IerHbIX envHu

Jlenqun

v

peanr43oBbrBarb nrr6paunbre rrJrr4

14fl,

oBbrx uzo6paxeuuir

rpbr

n)

180

1.

2.

a,

b.

3.

a.

Bne4enue B Ar.rcqulnr4

(D opvrrap oBaHrze qv Spo x zso6paNeuzfi.

I-{zSponue u:o6paxce flv ux ceoftcrsa

Kavreprr rexHr4qecKoro

BzArr y.re6Ho.ft pa6orul,
BKJIIOqAfl

caMocroflreJnnyrc pa6ory
cTyAeHTOB

rI TpyAoeMKocrb (B .racax

O6rerra
yve6uofi
pa6orrr, c

nprrMeHeHaeM

I,IHTepaKl't4BHbrx

uero4on (a
uacax I %o)

rpoJls
aeMocTH

yrouHoir

Bne4euve n

AUCr\vnnLr
@opuzponanrae
quSponrx
uro6pa>reHr.rfi . Kavepr,r
Tex Ht4r{ecKof o 3 peHII.f,

Ocuosrr o6pa6ornn
quSponrx

Meluranuoe o6y'reuue
O6uapyxeurze
o6rer<ron Ha

Pacnoguananze
o6rexron ua

Arroprzrulr
sa21eoua6rrc.rleHrz{

llpocrpancrnenurre S



1.

2.

a
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5.

IIACOB.

r{acrorua.fl Svntrpa

AmopurMrr cerMe

Anropzrutu o6napyN

Maurunnoe o6y.reuve

IluuefiHrrir u lE.erruuefr

Klaccudr4Karrvrfl Ha oc

Mero4u ceneKrltrr4 r'r

Mero4rr pacno3HaBaH

Mero4rr paclo3HaBa

O6uapyixeHr4e oSre

ClarucltqecKze rr O

Alropvrrr,r Buota I

PacuognaBaHr{e o5r,e

Koppenxqr{oHHbre M

Anarzs rJraBHbrx KoM

Alropurnrbr BaAeoHa

Merolrt rBbrr{l4 TaH r4.tr

Mero.{rr orc Jre}KrdB aHrz

@zmrpaqzr qu$ponu

ArropzrMbr cerMeHTa

Kraccu$vKarJufl pyKo

,{ererrzpoBaHrre o6le

PacuognaBaHr4e Jrr4u c

5. OEPA3
O JIEKIIIIOHHO-CEMI{HAPC

n naSoparopHbre zaynux);

r4flKpaeB

brrr KJraccr{!pr4KaTopbr

ose 6afiecoscKofi reopr4r4 peureuzfi

Heparlr414 npr43HaKoB

o6pa:oe Ha ocHoBe uefipouurrx cereft

f, oopa3oB Ha ocHoBe KJracrepHofo aHaJrvl3a

s Ha rago6palKeHvrr4

cTI4rIeCKZe ITOAXOAbI

HCA

B na zso6paxeHr4r4

HEHT.

roAeHzf,

HA.

ABr'r )r(yqv xc.rr o ob eKTo B

a6oparopnrre pa6orr,r

rzao6paxreuuir - 4 qaca

u-4\aca
cHbrx cI{MBoJIoB - 8 .racon

n Ha uso6p0xeHr{rr - 8 .{acos

TIOJIb3OBAHT4 EM METONA |JIABHbIX I(OMIIOHEHT

BATE JIbHbIE TEXH OI OTI4N,I
cI4 creM a o 5yv enu.u (rp a4rz qrao HHbr e Jr eKrlr4 oH
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O OOYqEHI,IE B MAJIbIX

fpyriilax r43 AByx.anr4 rllex qen

o Macrep-Knaccbr (Ae

pacrrera r4 rrpoeKTr4poBaHr4.rr o

. TIPIIMEHEHI4E MYNbTIIM

ceMHHrapcKr4x 3aHfTLriI c

AeMOFT CTp arlr4oHHbrx ponr{KoB c

O I4HOOPMaIII{OHHO-KOM

r,rH$opMaru4oHHbrx TexHoJro

cryAer.l ToB 14 KoHTp Onfl, 3HAH:,.lir

6. OUEHOIIHbIE
YCfIBIBAEMOCTI4, IIPO

OCBOEHVTfl. TI/C
OEECIIETIEI{IIE CAM

a) Bonpocu pefiruHr-Ko

1" @opuzpoBaHLre uso6

14 KBaH'ronanue). rleroBe.{ecx

14 BOCIIpr4flTIde rIBeTa r{eJIoBeK

qraSponofi o6pa6orrcn nzo6

I{HTeprronflrJvrfl. ura6ronos Ea

nso6per:xe:auir s ilpocrpaH

c)Karr{e vrsoSpaxenufi). Uz{ po

cpeAHe'FpoBHeBOfO r4 BbrcoKoy

2. Mo4enr SopnrzpoBaHr

oScrypa" Aueprypa, JrlrH3a,

(Zoom), rroJre 3pelLrn. Uz$po
KaMepEt (Ar4xporrAHbre rrpr43Mbr

X3). llpo6nelmr SopnazpoBaHr4

r(aMepa..

rax (nrrrorueuze naSoparopHbrx pad$r B

);

pyn

BEK

IJkrfl, Ha na6oparopHbrx 3aHflTuflx nprauqlanon

qecKr4x 4eralefi z orrrrrqecKux cvcreu):

a rexHolorzfi (npoee4euze neKr{r{oHHbtrx

I{MeHeHI4eM KOMrrbroTepHbrx lpe:euraqzfr

froMoulbro npoeKrop a vilv 3BM);

HI4KaI{r4OHHbre TexHoJIOfr4r4 (upzirae

Anfl MoHr4Topr4Hra rexyqefi ycIleBaeM

EACTBA TNfl TEKYIIIETO KOHTPOJI
TIHOI,I ATTECTAUUI,I fIO IITO

TIHbI I,I YIIEEHO.METOILIIIE CK OE
flTEJIbHOTZ PENOTbI CU/IEHTO

eumuHe-Koumponu J&l

euuir. Ilu$poeoe uso6paNeHr4e (4t,tcrc

Br43yanbHo e Bo crrp LrflTLre, I_{n erurr e as o dp arx

, llpuuepbr 3aAarr, paccMarpr4BaeMbrx e o6r

:r.uit (zsveHeuue pa3Mepa uso6paNe

VI

W

ue

TU

H

p&, 4eSoprraaqzx nzoSpaxeuuno Sznrrp
lg'oit u qacrorHofi oSnacr-sx. oueHKa KarI

t o6pa6orxa zso6pa>xenzfi Anrr petrreHzfl 3

BHeBO|O 3peHII'I.

uzo6paxeuux. Tunrr uzolpax<euuir. Kana

KycLrpoBKa, rtySuua pe3Kocrz, rpaucso

KaMepa (II3C z KMOII-Marpr4rrbD. Iln
Mo3azKr{ Qzlmpon, cMeHHbre cneroSrrJrbrp

rJr4fl

LIHfl

QTVI

Vfl,

fl

pa-

14fl

bIe

W
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qzSponrrx uso6pax<euvfi . rlenose.recxufr u



ll. Kar< r43Mepr4rb rrox

Cy6rerruBHbre r(pvrepvv oq

Karlec'rBa. Cp e4Her<BaAparr4rre

K urylry (lIOCilI). [ocrouncr
IzHAer(c KaqecrBa (YI4K) u

4. r{ro raKoe TexHrrrrecK

3peHr4.jr" I,ln$oplaarryrfl, vr3erre

BO3HTZ:t(aroqr4 e IIpr4 rrocTpoeHz

5, r{ro raKoe cerMe

cerMer{Taryux. flpuMepbr r{cn

Alroparurr aBToMarlzr{ecKo

olHoprlAHocrefi BHyrpr{ o6na

Meronax Knacrepr{3ar\rrur (an

uurroprzrrM rpa$onoro pa-:drzeH

pa3pacraHuu o6tacreft, cr.nxu

Iror4cK HeoAHopoAnocrefi Ha

(4erex:rop Keuuu, AereKTop

r{crroJrr,3 o BaHLrLr o Syvenurrx cn

Pa4onel. Anropunmr r4HTepa

[€tJIoqK:D) U (yMHbre Ho]r{H

Malup oe anvre n:oSpaxre uuir. A

6. r{ro raKoe Marrrr4H

CNCIIOJIb3OBAHI,IEM METO.4OB

(perpeccrzr 14 r<nacczSvKarJrrfl

IIOHIIX{eHLIe p a3MepHo CTII AaHH

trepeMeHHbrx. Anropurna

Ezuapnax u MHoro-KJraccoB

xnaccztfzKarJvrfl. E14olorz.{ec

I,lcrycc'rneHHbre rrefipoHurre

ecrb AByx r.rso6paxeuuit? Merpzxz 6rzsocrr.

HKr4 KarrecrBa. OSteru4BHbre KpLrrepwv oLIeHr{r4

ouz6ra (CKO) r4 rrzKoBoe orHorrreHr4e cr{rHaJra

r4 HeAocrarKr CKO n IIOCII. VHzaepcalrur,rfi

Suqzenr crpyKrypHoro nogolux (KCII).

Peilmuuz-KoHmpottu Np2

e (rovrnrrcrepnoe) :peuue? I_{enr rexHr{rrecKoro

Hs qzSpoerx r4soSpaxreuufi. Clo>r<uocru,

cr'r cTeM TexHrzqecKof o 3p eHIz{.

a\us? AnrouarzrrrecKafl. 14 r4HTepaKTvrBHafl

b3oBaHpr_f, cefMeHTar\vk| B npaKTr4 qecKax 3aAaqax.

cerMeHTaIIrzuL Cerueuraqux qepe3 rIoHcK

fi. Cerivrenraqua, ocHoBaHHar Ha pa3Jrl4qHbrx

pr4TM K-cpe4Hzx, anropzrM c1Br4ra cpeAr_rer.o,

IIIz). Alropzrubr cefMeH Tar\Lru, o cHoB aHHbre Ha

u u pal4erreleuLr odnacrefi. CeruesrarJzfl rrepes

rpaHr4rlax zso6pa>xeuux. {erex.roprr rpaHr4rl

HelzHbrx cerMeHToB, AereKTop, ocuoBaHFltrft na

eapefi ). llp eo 6pa:oBaHrr e XaS a. llp eo6p a: oBaFrrze

nBHorZ cerMeHTar{r4r4. Anropururr <<Bonure6ua.q

(GraphCuts).rlbr). Anropzru pa3pesa rpaQa

roprrrM ChromaKeying.

o6yuenue? llpzueprr 3aAar{, peuaeMbrx

rrrlrHHoro o6yueuux. O6yveuze c yqureJreM

Lr o6yveuze 6es yqr4ren.f, (xnaorepz3arJarr Lr

x). JftzuefiHa.s perpe aavfl. c o4uofi 14 MHoxecrBoM

eFrrHoro cnycKa. IorIacra.reeKafl perpecozf,,

rnacczSaKar{r{-f,. Jluruefirtas. u ruertuueiiuas

e h rdcKyccrBeHHbre uefipouuue cgrr4.

rlp.rrMoro pacrrpocrpaHervrfl. Apxarexr;[prr



r{cKyc cTBeHHbrx HefipoHHbrx

(anropurv o6parnoro pacn

qzfrponux zso6palr<eHLrflx a 14

llocrpoenze aBToHoMHOro

I4CTIOJIb3 OB AHI,ICM I4CKYC CTB EFI

anroprrrMoB Marrrr.rHHoro ooyq

pacno3HaBaHr4fl. cT4MBOJTOB (

rra ccu$z Karlufl. ouun onon).

peuelilI4f, 3aAaLII4 MaTUI4HH

rcoHnefiepuofi cucreMbr.

'l , flpusuaxu, r4crroJrb3

o6rer.:ron Ha qrzSporrrx

cKo.rrb:iflqeM oKHe. Alro
qudlpr: nrrx rasoSpaxeuz.ax. llp
HoMepHbrx 3HaKoB na qz$pon

8, Pacno:HaBaHrle Jrr4rl Ha

AHAJIVBA |JIABHbIX KOMI] OHCHT.

nI4IIa, JKnaccz$uKar\vrfl rro M

9, llocrpoeHr.re uo4enefi

rnaa cu Q zKarlrur IB 14 )r(ytrlr4xct

6) Boupocbr K 3K3aMeHy:

1 . (DopltzporraHr4e uso6

I,I KBaHTonanze). T{enoseqecrco

14 BOCitpI4flTUe IIBeTa TIeIOBeKO

qrz$poeofi o6pa6orra

I4HTeprronflrJr4fl. ura6noHos E

uso6pa.NeHuir. s [pocrpaHcr

cntarr4e zso6paxe nufr). U"0
cpeAHeypoBHeBof0 r{ BbrcoKoyp BHEBO|O 3DEH'Ifl.

q

O6yuenze r4cKyccrBeHHbrx uefipouurx

eHvrfl, ourz6rcu). Knaccud r4Kar\ufl o6texr

rroJrb3oB aHIdeM r{cKyccrB eHHbIX uefr p oriHrrx

Ha3eMHOfO TpaHCrrOpTHOfO CpeACTBa

E uefrponsofr cer:u (npoexr ALVINN). Ot

z.q. Maur4HHoe o6yueuue B 3aAarre orrrr4r{

I{poBaHure TeKcTa, cefMeHTar{u.s cr4M

I{poBaHI4e OOJTbIIIO|O KOJII4T{eCTBa AaHHbr

ro o6yueuzx. Aualz3 rrpor43BoAr4TeJrr,

Peilmuuz-KoHmponu l\b3

ble Anfl AeTeKTr4poBaHr4fl vr pacrro3Ha

Hurflx. ferer<rzpoBaHrre oSnexro

Buonal[>xoHca Arrfl AereKrlrpoBaHzfl. Jru

Mepbr anfopr4TMoB AeTeKTVTqOBAHVfl AOpO)r(H

I43OOpaxeHLrflx.

HoBe aHarru3a rJraBHbrx KoMrroueHr. O6lra.tr

oKpauleHr{e pa3MepHocTr.r IaHHbrx. co6cree

6tuxafiruero cocena.

Ha v BbrAeJreHr4e nepeAHefo nJraHa. Brr4ele

eKToB. Alropurubr cJrex{eHvrfl 3a o6nerrav

urfi . I-{aSpoBoe n:o6paxre uue (1ucKper

Br.r3yaJrbHoe BocnpuflTue. I_{nerurre

. llpzuepbr 3aAaq, paccMarpr4BaeMbrx n o5n

xueuir (u:lreHenue pa3Mepa

apd, 4eSopnaaqrax uzodpaxeuux, $rznr

ttoit u qacrorHoit oStaqsx. orIeHKa Kaqe

o6pa6orxa uzo6paxesuir IIrfl peurekrvfl 3

erefr
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fo
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[,nfl
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LTLLfl

B

HA

IXU

Aefl
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LII.j.fl

V

1451,

r4fl
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2,, Mo4enr rfoplazponan

o6crcylta. Aueprypa, Jrr4H3a,

(Zoam), rroJre 3peHr4rr, Ura$

KaMepbr (Ar4xpor4llHbre npr43M

X3). Ltpo6nenu cpopvraponan

KaMepa.

3. Kax rr3Mepr4Tb rrox

Cydr,e.rcrzBHbre Kprrrepr4r4 orl
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