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1. IIEJTII OCBOEHVTfl I.mCUnIrJrr4HhI
LlsyueHIae npI4Hul4rroB nocrpoenr4fl Lr QynrqraoHrrpoBaHr4.f, coBpeMeHFrbrx clrcreM

TexHI4qeQKoro 3perrnfl, I4crIoJIB3yeMbrx B Ht4x MeroAoB o6pa6orxz qz$ponrtx

zso6paNe lauit u pacno3HaBauu.r o6pason.

ooprr,rzpoBaHl,Ie y cryAeHToB rlpaKTvqecKrax HaBbrKoB rrpl4MeHeHr4-rr grr,rx MeroAoB

\pv pa3pa6orr<e c[eur4ilJrr'r3r,rpoBaHHofo rrpofpaMMHoro o6ecne.reuu.f, .

2. MECTO AUCrIr4IIJrr,IHbI B CTpyKTypE orrotr Bo

luuluntmua <<MarurlHHoe 3peHve I{ pacrro3HaBaHve uso6paxewuit>> orrrocrlTcr K

AI4cIIt4rInI{HaM flo nrr6opy napuarueHofi rracrr4 ocnoeuoft upoSecqnoHaJrbHo

o6pasonarelruofi rporpaMMbr r4 orHocvrcfl K Ar{cuvlnvHaM lo nrr6opy. Llsyuewue

ArrcqlrrrJu4Hbr [poxoAr{T B 3 ceuecrpe.

[ucqznlzna JlorrrqecKv kr coAep]KareJrbHo-MeroAr,rqecKu cBr3ana c prAoM

Teoperl4qecK[X Aktcllvrurvu 14 rIpaKTr4K rrpeAruecrByroulero rrepr4oAa o6yveuur (n t.v.
6aralanpvata), TaKI,Ix KaK <<-flsbrKt4 vt MeroAhr rrporpaMMvrpoBaHvtfl>>, <O6rer<rno-

opueHTI,IpoBaHHoe [porpaMMvpoBaHne)), <Cucrenrsoe v [prrKJraAHoe [porpaMMHoe

o6ecueueune>>, <n{ucrperurre v BeporrHocrHbre MoAeJrr{)), <rlncrenurre Mero.uhr

lapilInenbHoft o6pa6orK[ AaHHux>>, <<ConpeMeHHbre KoMfrbrorepHbre rexHonor1au>>. fltt;_
ycflellrHoro ocBoeHl4t Kypca cryAeHTbr AonnGbr: 3Harb ocHoBbr reopr4r4 BepoflTHocrz r4

MareMarl'I'recrofi JIofzKI4, MareMaruqecKoro aaaJrvga, yMerb rrpI4MeHrTE r3hlKr4

npofpaMMupoBaEufl BbrcoKoro ypoBrrr.

3uanz.f, 14 HaBrIKI,I, rloJlyqeHHbre flpz r43yqeHr4r4 Ar4crlr4rrJrr4urr <<MaurrlHHoo 3peHkre r,r

pacIIo3HaBaHI'Ie zso6paxeuuir>>, Moryr rloMoqb cryAeHTaM B ocBoeHnrr4 Kypca

<Texsolorpll4 MyJlbrvMervra>>. Onu rarxe MoryT 6rrrr LncrroJrb3oBaHhr AJrr Bbr[roJrHeHr,rt

HaytrHo-r4ccneAoBarelrcrofi pa6orrr B Ter{eHLre Boefo rrepr4oAa o6yrrenul B

Marl4 crp aryp e u I.Irfl Hailvrc aH'lr.a Bbr rrycKH oft rnanzQur KarIr4oHHofi pa6 oru.

3. KOMTIETEHIIIII4 OBYTIAIOIUET OCfl,, OOPMIIPYEIMbIE

B P E 3 YJIb TA TE O C B O E HI/.fl TI/.CIIUTIJII,IHbI (M OIYJIfl )
B pesynrrare ocBoenr4fl rvrcullflJlrrHbr o6yuaroquftct gotnKeH AeMoHcrpt4poBarb

cJreAyro tqv e np o S eccuoHurJrbHBr e KoMrrere :nqiau:



o ofloco6Hocrb rrc[oJrb3oBarb 14 npr4MeHrrb yrny6neHHbre 3Hale.r4[ B o6racrn

rrp r4 KJTaAH oft u are u ar vrr<kr u UHQ op rr,rarnxu ( OIIK- 4 ) ;

o cnoco6Hocrb paspa6arrrnarr v aHaJrr43upoBarb KoHrlenryaJrbHbre kr

TeopernqecKr,re MoAeJrr4 pelraeMbrx HayqHux npo6neM r 3aAaq (nK-2);

o cnoco6Hocrb parpa6arrruarr u npr4MeHrrb MareMarvqecKrre MeroAbr,

cvcreMHoe r,r [pr4KJraAHoe [porpaMMuoe o6ecneqeHlre AJr.r peIuenufl,3a4a,t ualvnofi u

npoeKTHo-TexHoJrorn.recroft Ae.srenbHocru (IIK-3 ) ;

o cnoco6Hocrb paspa6arrrnarr n aHaJrr,r3r4poBarb KoHrlenryaJrrHbre 14

Teoperr4rrecKl,re MoAeJrr4 peruaeMbrx 3aAaq upoerrHofi 14 npor43BoAoTBeHHo-

TexHoJrort4.recxofi AerreJrbHocru (lIK-4).

[auurre KoMrrereHrlrrr4 AoJrxnbr Bbrpor(arbcfl B AeMoHcrpar\nn o6yualorqvMc .

cJreAyoru[x pe3yJrbraru o6pason alatrr:

3narr:

o O6qnfi cocraB ra ruraccraQr,rKaufiro clrcreM TexHzqecKoro 3penr,rr;

o flpraHuunu pa6orrr gJreMeHToB er,rcreM TexHr4qecKoro 3peHr4r;

o Bagosrre arrropr,rrMvqecKve perueHr,r{ no o6pa6orre uso6paxewwit;

o Cuoco6br peanr,r3arlrua 6asoshrx Jrorr4qecrux QyHr\wia o6pa6orKra vso6paNeHraft;

o MeroAu pacno3HaBaHr4r o6pason B pa3nprqHbrx cprcreMax u 3ara'lv, rnfl

peIIIeHI4fl KOTOpbTX OHr4 npr4MeHrrOTCr.

Vuerr:

o Anarusr4poBarb xapaKTepilcrr4Kr4 cr4creM TexHr,rqecKoro 3peHr{rr uo napEnaerpaM

nso6paxeHufi;

o A.qantupoBarb cldcreMbl TexHr4qecKoro 3peHr4r noA [pr,rMeHeHr4e B KoHKperHbrx

TexHoJrof r4qecKr4x rrpoqeccax ;

. I4cnorrcoBarb neo6xo4uMbre MeroAhr pac[o3HaBaHzr o6pason Anr peureHvt

[puruIaAHblx 3aAaq, peafll{3oBblearr nu6paHHbre wrapa3pa6orannrre aJrropr4TMEr.

B.naqerr:

. CospeN{eHHbIM [polpaMMnrru o6ecleqeHr,reM AJrr peruenus 3aftac' nay.ruofi u

[poeKTHo-TexHoJrorr4.recKoft AerrenbHocrrr;

o CospeNIeHHbIMLI MeroAaMI4 MoAeJIr,rpoBaHLrfl, ra o6pa6orru raHQopMarlrdr4l

o MeroAavrn paspa6orKrr KoHrlenryaJrbHbrx u reoperr4lrecKr{x uoAelefi ;



o MeroAauu pa-spa6otrcvr KoHllerrryaJrbHbrx v reoperr4qeoKr4x uoAelefi

[por{3BoAcrBeHHo-TexHoJlorr4qecrofi Aef,TeJIbHocrI,L

4. CTPYKTYPA II COAEPXAHI4E AI,ICqILIIJTI4HbI (MOAYIq)
O6qas rpyAogMKocrb ALIcIII4rInzHbr cocraBrqer 5 sa.{erHbrx eA}!Hr,rq, 180

qacoB.

JIercuur.r

1. BseAeHze B Arlcrlurnr{Hy

(DopvrzpoBaHr4e qr,r$ponrrx uso6paxeHr,rfi .

[uQponue zso6pax eHLrfl n nx ceoftcrsa

b. Karvreprr rexHllrrecKoro 3peHr4t
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b. Vacrorna.fl Qumrpaqur

c. Alropurrrabr cerMeHTarJuu

d. Anropzrnarr o6HapylneHtrflKpaeB

4. Maurunnoe o6y.reHze

a. Jlunefiurrfi u nelunefiHuft rlaccvrsuKaropbr

b. KlaccuQr4Kawfl Ha ocHoBe 6afiecoscrofi reopr4r4 peurennfi

c. Mero4rr ceneKrlr{r{ }r reHeparlutr ilpvr3HaKoB

d. Mero4rr pacrro3HaBaHvrfl o6pason Ha ocHoBe HefipoHnux cerefi

e. Mero4rr paclo3HaBaHtrfl o6pason Ha ocHoBe KnacrepHoro a;nanuga

5. O6napyxeHLre o6rexron nauzolpa>KeHzrvr

&. C'tatucrurrecKr{e 14 gBprzcrr{qecKue rroAxoAbr

b. Arropzru Bnona / lxonca
6. PacnosHaBaHr4e o6rerros ua zso6pa>KeHnu

a. KoppenaqrroHHbre MeroAbr

b. AHarus rJraBHbrx KoMnoHeHT.

7. ArropurMbr BrrAeona6ruo4enz.r

a. MeroAu Bbrrrr4raHr4x QoHa.

b. Mero4u orcJrexr4BaHvrfl,ABrrlKyrrlr4xcs o6reKros

Jla6oparopHbre pa6orur

l. @ulrrpaqnx qz$poBbrx zso6paxeuuir_ 4 qaca

2. Alroprzrubr cerMeHTarIVLr - 4 \aca

3. KlacczQuKarJvrfl pyKorrr4cHbrx cLrMBoJroB - 8 .racon

4. r{ererrzpoBaHr.re o6rerros na uso6p a}KeHr4r4- 8 .racos

5. PacnosHaBaHI,Ie nuq c r4clroJrb3oBaHr4eM MeroAa rJraBHbrx KoMrroHeHr - 12

qacoB.

5. OEPA3OBATEJIbHbIE TEXHOJIOII4I,I
o JIeKIIUoHHo-ceMI4HapcKat cl4creMa o6yveHzx (rpagur\uoHHbre JreKr1r{oHHbre

u :ia6 oparopHbre zanrrwrr-);



. o6y.reHze B MaJrhrx rpy[nax (nrrnonueuue na6oparopHbrx pa6or B

rpynnax r43 AByx ulu rpex velonerc);

r iuetcr€P-Knaccbl (AevroHcrparJufl. Ha ra6oparopHbrx 3aHflrr4flx npr,rHrlr4rroB

pacrrera u [poeKTvrpoBaHus. orrrr4rrecKr4x AeraJrefi u onruqecKnx cucreu);

o nplIMeHeHI4e MyiIbrI4MeAua rexuororufi (npone4eHrae neKurroHHbrx v

ceMI4HapcKI4x zali^sruit c [pI4MeHeHI4eM KoMrrbrorepHbrx upe:eutaqrafi u

ACMOHCTPAIII{OHHbIX POJII{KOB C IIOMOIIIbIO IPOCKTOPA UIZ 3BM);

r unQ opMarILroHHo-KoMMyHLrKarIr4 oHHbre TCXHOJIOfLIT4 (npr4vrenenze

ycneEaeMocTr,rrznSoprraarlrloHHbrx rexnolorprfi rnfl MoHr4Topr,rHra reryruefi

cryAeHroB r4 KoHrponr snanvfi).

6. OIIEHOIIHbIE CPEACTBA AJIfl TEKYIIIETO KOHTPOJI'I
YCIIEBAEM O CTII, IIP OMEXYTOTIHOIZ ATTE C TAIIIIZ TIo kI ToTAM

O C B O E HUfl TI/]IIUTI JII4 HhI I4 YIIE E H O. ME T OAI,ITTE C K O E
OE E CIIEIIE HI4E CAM O C TO.fl TEJIbH O IZ P AE O TbI C TYAEHT O B

a) Bonpocur pefiruHr-KoHTpoJrfl :

Peilmuuz-KoHmponu Nb I
[. @opvrzpoBaHl4e u:o6paNeuzft. I{uQpoBoe zso6paxeHze (4zcKporr43arlr4t

KBaHToBaHze). 9erose.IecKoe BuI3y€rrlbHoe BocrrptrflTu e. I-{eerHHe uso6pax{eHr4t

Bocnpl'If,Tue IIBera qeJloBeKovt. llpzvrepbl 3aAarr, paccMarpr.rBaeMbrx n o6nacrz

qnQpoaofi o6pa6orxu zeo6paxenufi (zsueueuze pa3Mepa nso6paxeuux,

r4Hrep[onflrJLrfl. [ra6ronos Baitepa, 4e$opuaqzr uzo1paxeuw, $nqrrpaqur
uao6paxeHuit s [pocrpaHcrseHlrofi 14 qacrornofi o6nacrrx, or{eHKa KaqecrBa,

cxarl{e uso6paxeuuir).I-{zQponar o6pa6orxa nzo6paxeHufi Anf, perxeHu.rr 3aAaq

cpeAHeypoBHeBofo Lr BbrcoKoypoBHeBofo 3peHtrr.

2. MoAenr QopnanpoBaHufl, nso6paxeHzr. Tznu zso6paNenzfi. Kavrepa-

o6cxypa. Aueprypa, JrLrHsa, Qorycuponra, rny6una pe3Kocrr4, rpanc@oKarlut

(Zoorn), noJle 3peHLIt. I{uQponar KaMepa (lI3C z KMOII-Marpr4rIbr). IfnerHge

KaMepbI (4Iaxpoz4Hble npIl3MbI, Mo3azKrr Sulrrpon, cMeHHbre cnero$n.xrbrpbr r4

X3). llpo6lenart QopnaupoBaHvrfl. qzQponux uso6paNeuzfi. geroeeqecxzfi rJra3 r.r

V

V

KaMepa.



3. Kax l43Meplarb tloxo)Kecrb AByx raso6paNesnia? Merpzru 6flzsocrz,

Cy6renruBHble KpI{repI4H oueHKra KarrecrBa. O6rercudBHbre Kpvrepuv orIeHKr4

KaqecrBa. Cpe4HereaqparulrecKaf, orrrr46xa (CKO) z nnronoe orHorueHr4e ckrr:nalra

K IIryMy (IIOCU). [ocrouHcrBa I{ HeAocrarKr.r CKO u IIOCII. Vuznepcalrsufi

I4HAeKc KaqecrBa (yI4I() u roe0Surlr4eHr crpyKrypHoro noAo6uq (KCII).

Peilmuuz-KoHmponu 1fr2

1. r{ro raKoe rexHl4qecroe (roir,rnbrorepHoe) apenrae? I{enr rexHr.flqecKoro

3peHl{f,. IzlnSopvraqur, rI3BJIeKaeMas zs qz$posrrx uso6paxenuft. Cloxuocrv,

B 03 HI,[KarO rqH e rrpu IIo cTp o eHvru ckraT eM TexHr4q e c Ko f o 3p e H v r .

'2.9ro raKoe ceruenraqzx? AsroldarvueaKafl, 14 lrHTepaKTuBHafl.

cerMeHTaqIar. llpr,rMepbl I4crlonb3oBaHufl, cerMeHTarJvrv B npaKTr,rqecKr4x 3aAarrax.

Alropuruu aBToMarlr.recKofi cerMeHTarlr4r4. CerrueHraqux qepe3 rror4cK

oAHopoAHocreft BHyrpI4 o6nacrefi. CerveurarJr4fl, ocHoBaHHar Ha pagrnqHbrx

MeroAax KJlacreplr3arlkrur (amopurvr K-cpe4nux, €rJrropr{TM cp.BLlr:a cpe.qHero,

iulropl4rM rpaQonoro pas6uenw,lJJu). Arroplrrnabr cerMeHTarJLrL\ ocHoBaHHbre Ha

piBpacraHnu o6tacreit, ctuxHvrv v pa3AeneHuu o6nacrefi. CerMeHTarlrtfl qepe3

roI,IcK HeoAHopo.{Hocrefi Ha rpaHzqax uso6paxeuur. [erexroprr rpaHHrI

(4ererrop KsuHIa, AereKTop rnuefisrrx cerMeHToB, AereKTop, ocHoBarlHrrft ua

I4cIIoJIb3o BaHuLr o6y.reunrtx cnoBapefi ). llpeo6pasonauze XaQ a. llpeo6pasoBaHr{e

Pa4ona. Alropuruu r4HTepaKTzsHofi cerMeHTarlnu. Alropnrvrr <<soJrrue6Hat

(GraphCuts).ranorrKD) 14 (yMHbre HolxHrarlbr). Alropzru pa3pe3a

Marup on aHlae us o 6paxeszfi . AnroprrrM C hromaKeying.

rya0a

3.9ro raKoe Marrrr{HHoe o6yreHze? llpnuepu 3a4aq,

14crIoJIb3oBaHr4eM MeroAoB MaIIrlrHHoro o6y.reHzs. O6y.reHr,re

(perpeccur v rnaccnSunaqur) 14 o6yueHze 6es yqlrrenq (xnacreprgarJvrfl u

rIoHI4xeHI4e pa3MepHocrn 4anurx). JIusefiuar perpeccvr c oAHofi z uHoxecrBoM

rlepeMeHHbIX. Alropurvr fpaAr4eHTHoro crrycKa. Jlorzcru.recKar pefpeccur.

Buuapua-a v MHoro-KJlaacoBafl. rnaccu$uKarJufl,. IIuHeftuas, vr HenlaHefinaq

rcnaccvtQzKallzt. EuororkI.IecKl4e u I4cKyccrBeHHbre Hefipouuue eerr4.

perrra9Mbrx c

c yqr,rTeneM

l{cryccrneHHble nefiponnue cerr4 rrprMoro pacrpocrpanelkrfl,. Apxutemypu



lIcKyQcrBeHHbIX HefipoHHbIX cereft. O6yrenue r{cKyccrBeHHbrx nefipoHnnrx cerefi

(alropzrvr o6paruoro pacnpocrpaHeHr,r.s otur6ru). Knaccrasur<aqur o6lerron sa

qr,rSponrrx ra:o6paxeHl4.f,x c ucrloJrb3oBaHrreM racKyccrBeHHbrx nefiponuqx cerefi .

llocrpoeuue aBToHoMHoro Ha3eMHoro rpaHcnoprHoro cpeAcrBa c
I{cnoJIb3oBaHlIeM LlcKyccrBesuofi nefiponuofi ceru (npoexr ALVINN). Ornalxa

anropuTMoB MaluuHHofo o6yueuu.a. Maurnsnoe o6yueHr4e B 3aAar{e o[Tr4qecKoro

pacrlo3HaBaHufl cI4MBoJIoB (AerexrzpoBaHue reKcra, cerMeHTallr4f, cI4MBoJroB,

xnaccn$raKaIJr4fl. cI,IMBoJIoB). @opvrzpoBaHr4e 6olruroro KoJrr{rrecrBa AaHHbrx Antr

perueHrrf, 3a4aT{r4 MaIITI4HHO|O

xonneftepHofi cucreMbr.

o6yteruur' Ananz3 rrpor43BoAr4TenbHocrz

P eilmuuz -Ko Hmp oJt u JVp 3

1. flpzsHarz, I4clonb3yeMble AJIf, AereKTrrpaBaHvrs. u pacno3[raBaHnfl.

o6rexros Ha qzQponux zao6paNe:auflx. ,{ererrapoBaHrze o6teKron B

Anfl AeTeKTr4pOBaHLrfl nlrq HacKonb3f,rrleM oKHe. Alropnru Bzona/[xoHca

qraQponrrx uso6pax(eHlltx. llpunreprt €uropr,rrMoB AereKTupoBaH:as. Aopolr(Hbrx 14

HoMepHbrx 3HaKoB ua quQposHx uso6paxeHr4rx.

2. PacnosHaBaHLIe ILIII Ha ocHoBe aHarrv3a rJraBHbrx KoMrroHeHr. O6u[as krrefl,

aHaJwr3a TJIaBHIIX KoMnoHeHr. Cor<parqeHrle pa3MepHocrr4 AaHHrrx. Co6crBeHHbre

nurJa. KnacczQr4KarJr4fl, no MeroAy 1nvrxaftruero coceAa.

3. llocrpoeHlre MoAenefi QoHa z BbrAeneHrre [epeAHero rJraHa. BrrAerenne z

rclaccnQuKallut ABI,IlKyIrIuxc.s o6rexros. ArroplrrMbr cJre)KeHr4f, ga o6lexrrauu.

6) Ilpnrvrepnufi repeqeHb BorrpocoB K 3K3aMeHy:

1. @opuupoBaHue zso6paxeHnfi. I{ra$poBoe nso6paxeuue (1ncKpeTr43arlr4t

I,I KBaHTonaHue). Verone.recKoe Bl43yaJrbHoe Bocnpr4flTLre.I{nernue uso6paxeHnx

v BocnpuflTue IIBera qeroBeKona. llpuuepbr 3aAarr, paccMarpr4BaeMbrx n o6lacrvt

qvQponofi o6pa6orrcu uzo6paxeuuir (zsueneurae pa3Mepa rzso6paxenux,

r4HTep[onflrJr4fl rua6roHoe Baitepa, 4e$opuaqzr vtzo6paxeuut, $zntrrpaqzr
raso6paxesuit n npocrpaHcreeHHofi r4 rracrornofi o6nacr.f,x, orIeHKa KarrecrBa,

cxarlle vso6paxeuufi). I{u$ponar o6pa6orr<a uzo6paxenufi An{ petueH:rr;_ 3a1a.i_

cpeAHeyp oBHeBoro kr BbrcoKoypoBHeBof o 3peHlrr.



2. MoAenr QopnrzpoBa:rtufl utso6paxenur. Tzruu uso6paNeHufi. Kauepa-

o6crypa. Aneprypa, Jrr4H3a, Qoxycuponra, uy6uua pe3Kocrr4, rpaHoQoKaur4fl

(Zoorn), rIoJIe 3peHI4.a. IluSponaf, KaMepa (lI3C u KMOII-Marpr4rIbr). I-{nerurre

KaMepbI (4zxpou4Hble [pI43MbI, Mo3aI4Kr4 Sunrrpon, cMeHHbre cnero6r4nbrpbr 14

X3). Ilpo6leurr QoprurzpoBannfl qzsponsrx uzo6paxenzfi. Llerose.recrtft rJrur rr

KaMepa.

3. Kar LI3MepI4Tb Iloxoxecrb AByx a:o6paxeuuir? Merprarra drzsocrn.
Cy6tercrnBHble KpI4TepI{I4 oueHKIz KaqecrBa. o6reru4BHbre Kpr4Tepr4q orleHKr4

KaqeQTBa. Cpe4uerBa[parLrrrecK€ul oruu6xa (CKO) v rrr4KoBoe orHorueHr{e cr{rH€LJra

K ruyMy (|IOCIII). [ocronHcrBa r4 HeAocrarKr4 CKO z IIOCIII. YHznepcalrnufi
LIHAeKc KaqecrBa (yldt) ra roeS0urlr4eHr crpyKrypHoro no4o6ur (KCII).

4. rlro raKoe rexHl{qecroe (xovrnbrorepHoe) :penze? I-{err TexHrdr{ecKoro

3peHLIt. I'lnQopnrar\vrfl, r43BneKaeMa.r zs quspoerrx zso6paxeuuir. Cloxnocrz,
Bo3Hr4Karoqv e IIpr4 IIo crp oeH uLr cr4cr eM TeXHr4 rrec Ko ro 3p eHr4{.

5. 9ro raKoe cerueHraqu.r? AsroNaarvqecKafl u r4HTepaKTLrBHafl

cerMeHTaqrzr. llpuMepbl I4cIroJIb3o BaHvr cerMeHTa rJmu B npaKTr4r{ecKr4x 3aAaqax.

Alropurvu aBToMarkIqecrofi cerMeHTarlr4r{. CervreHraqzx qepe3 no7rcK

oAHopoAHocreft BHyrpI{ o6lacrefi. CerueHTar\Hfl, ocHoBaHHar Ha pa3nr{qHbrx

MeroAax KJlacrepl{3ar\w (alropzru K-cpe4unx, €rJrfopt4TM cABr4ra cpelHero,
€Lnropl4rM rpaQonoro pas6zeHunIJJr). Anropzrubr cerMeHrar\Lrv, ocHoBaHHbre Ha

p€BpacraHuu o6tacreit, cttuxHuvr u pa3AeneHuu o6tacrefi. cerMeHTar{u.rr qepe3

rIoI4cK HeoAHopoAnocrefi Ha rpaHl4l{ax zso6paNeHzx. lerexropu lpaHlrrl
(4erexrop Ksuuu, AereKTop rnuefiuux cerMeHToB, AereKTop, ocHoBaHgsft sa
I4crIoJIb3oBaHuvr o6yvenHrtx cnoBapefi). llpeo6pa:onanze XaSa. llpeo6pasoBaH7e

Pa4oua. Alropururr r{HTepaKTzeHofi

II€LIOTTKa)) U (yMHbIe Ho)KHr4IIbI)).

cerMeHTarlr4r{. Alropururr <nolure6nas

Amopzrv pa3pe3a rpa$a (GraphCuts).

Marzp o e aHLre n s o 6paNe Hzfi . AnroplrrM c hromaKeying.

6. r{ro TaKoe Marrrr4HHoe o6y.reHze? flpranrepu 3aAaq: peur?eMbrX

cncnoJlb3oBaHr4eM MeroAoB Marxr{HHoro o6y.reHza. O6yvenue c yr{r4TeneM

(perpeccux 14 rnaccu$zr<aqux) uo6y.renze 6es yr{r4rens (xnacrepvr3arlrl, u



IIoHI4xeHI4e pa3MepHocrrr AaHHrIX). Jlvtuefiuan perpeccr4tr c o p,ofr, u MHoxecrBoM

rrepeMeHHbrx. Alropzru fpaAr4eHTHOfO CrrycKa. JlorzcruqecKa,

xracczQzKarlr{f,. Ezororn.recKr4e I4cKyccrBeHHbre uefiponnrre cerz.

I'IcryccrneHHble nefipoHnrre ceru rrp Moro pacupocrp aHeHvrfl. Apxurexrypg
I4cKyccrBeHHbIX ueftpouuux cerefi. O6yuenue HcKyccrBeHHbrx uefipoHHbrx cerefi

ErznapHa.r kr MHoro-KJraccoBa.[ xnaccuszKaur4r. Jrur.efiuas kr

LrcrroJrb3oBaHr4eM r4cKyccrBenuofi

(alropztir't o6paruoro pacrpocrpaHeHr4s ourz6rv). Kracczsnraqzr o6reKros Ha

qzQpoeux uso6paKeHl4tx c ucIIoJIb3oBaHr4eM vcKyccrBeHHbrx nefipoHHlrx cerefi.
llocrpoeHze aBToHoMHoro Ha3eMHOfO TpaHcnoprHofo cpeAcrna c

uefipoHHoit ceru (upoexr ALVINN).Orna4xa
€LnropI4TMoB MalrruHHoro o6yuenvr. Maurunnoe o6yveHr4e B 3aAarre orrrnqecKoro

pacrlo3HaBalJr4fl cI4MBoJIoB (AererrzpoBaHlze reKcra, cerMeHTarlu.rr crdMBoJroB.

xlacczQzKarJr4fl cIlMBoJIoB). @opuupoBaHr4e 6oruuroro KoJrr4rrecrBa AaHHbrx nnt
pelrreHr4.rr 3a4a-ru MarxuHHoro o6v.{eHlas.

xonneftepHofi czcreMbr.

AHarus npor43BoAZTeJrbHocrr4

7 . flpuzuarcu, r4cnonb3yeMbre Anfl AeTeKTr4pOBalF^r4fl Lr

o6rexron Ha quQpoerrx uso6paxeHlflx.

cKorb3.srleM oKHe. Alropurna Buor,al[xoHca

qzQponux uso6pax eHuflx. llpzuepu anroprlrMoB AereKrlrpoBaHr4r AopoxHbrx 14

HoMepHbrx 3HaKoB ua quQponrrx zso6paxeHlr.,x.

8. PacuosftaBanue II4II Ha ocHoBe aHarrr43arJraBHbrx KoMrroHeHr. O6utrar krrer
aHa['u3a rnaBHbIX KoMIroHeHr. CorpauleHl4e pa3MepHocrr4 AaHHux. Co6cTBeHHbre

Irur\a. Kn ac c u S krKarJr4fl rr o MeroA y 6 tmxaillrr e f o c o c eA a.

9. llocrpoeHl4e vro4elefi Qona rr BbrAeneHue nepeAHero nJraHa. Brr4enenue n
rcnaccu0zKallut ABLDI(yqzxc.s o6texros. ArroprrrMbr cJre)r{eHufl sa o6rexra\az.

n) CavrocroqrerbHan pa6ora cryAeHToB:

c avo crosreJrb H ar pa6 ora B KJrroqaer cn eAyro u r4e BA Abr:

p€fpeccr4r.

nefluHefiuas

[erexrr,rpoBaHr,re

pacrlo3HaBaHkrfl

o6rer<ros B

!.nfl AeTeKTVpOBaHr4r nHrI Ha

l. llo4roroBKa K reKyrrleMy KoHrpoJrro r4 rrpoMexyroqHofi arrecrarluu.



2. llo4roroBKa K ra6oparopHbrM pa6orau u o0opureHze orrreroB rro

pe3ynbraraM lI3 BbInoJIHeHzs. Kosrponb ocyulecrBJr{ercr Ha 3aHsrtrflx B BraAe

ycrHbIX orBeroB Ha Bo[pocbr rrpeloAaBareJrs no coAe]pxaHuro orrrera.

3. Pa6ora c AonoJlHuremHofi nlrreparypofi no BorrpocaM, nlruece4HbrM Ha

caMocrof, TeJIbHoe H3yrIeHLr e. KoHrponb ocyuecrBr.rrercr Ha 3K3aMeHe.

Pacnpe4eJreHr4e Br,rAoB caMocrosremnofi pa6oru rro pa3AenaM Ar4crlurrJrr{Hbr]

J\b

nln Pas.qer .rlucur,rnnr.rHbr
Bua CPC

(1) Q\ (3)

BneAenue B llrcqulJrtrHy I az

2. (DoprraupoBaHLr e qraQponux uso6pax enufi .
Kavreprr rexHkT qecKoro 3p eHvrfl.

a

3. OcHosrr o6pa6orr<z qu$ponrrx
ueo6paxeHuft

I 8
A

4. Mauruusoe o6yreHze 2 6 4

5. O6napyxeHLr e o6rexros ua zro6p a)KeHr4r4 2 6 4

6. PacuognaBaHlre o6lerron Ha
uzo6paxeuuu

2 6 4

Arropurubr Br4AeoHa6nro4euz.a 2 5

Bcero ll q. 26'a. 26,r

7. yqEBHO-METOATECKOEktIIHOOPMATIIIOHHOtr

o E E CrrE rrE HUE IVrCWfrJrr4Hbr
a) ocnonnafl Jrrrreparypa

1. Cocran H xapaKrepucrllKll tuo6umnrrx po6oron: yve6. noco6ze rno Kypcy

"Ynpauenue po6oraMl4 n po6ororexHr{rrecKlrMr{ KoMrrJreKcaMr,r" f3nerrponHrrfi
pecypc] / K.IO. Maruron, B.vI. Py6qon, Ir1.B. Py6rIoB. - M. : I4slareJrbcrBo MfTy
r4M. H. 3. Eayvaua. 2014."

http : //www. studentl ibr ary .rulbook/I S B N 97 8 5 7 03 83 8 6 6 2 . html

2.Bopucosa vr.B. I{z0ponne Merorbr o6pa6orrz zusoprraaquu

f3nerrpousnfi pecypc]: yre6uoe noco6uel Eopucona vI.B.- 3uexrpoH.

reKcroBble AaHHbIe.- Honocz6t4pcK: Hosocz6upcrcufi rocyAapcrneHHrrfi

rexnzqecrzfi yHLrBepcrrrer, 2014.- I39 PeNuvr Aocryrra:

http ://www. iprbookshop.m/45 0 6 I .- 3B C <IPRbooks>.



3. TponveHKo, A. A. Mero4rt eropzvHofi o6pa6omvr kr pacrrosHaBaH4fl,

usoSpaxenzft [3neKrpoHHblfi pecypc] : yve6noe loco6ue I A. A. Tpouueuro, A.

rc. Tponveuxo. Slerrpou. reKcroBbre AaHHbre. ClI6. : YHanepcrrrer

I4TMO, 2015. 215 c. 2227-8397. pexzu Aocryna:

http : //www. iprbookshop.rul 67 27 7 .html

6) gouornrrreJrbHafl Jrrrreparypa :

l. KanrzroHoBa T.A. Hefipocerenoe MoAeJrr4poBaHr{e B pacro$HaBaHLru

o6pason. @uloco$cKo-MeroAllqecKne acrreKrbr [SnerrponHrrfi pecypc]:

uoHorpa0nr/ KauuroHona T.A.- SrexrpoH. reKcroBbre AaHHbre.- MzHcx:

Beropyccrar HayKa, '2009.- 131 c.- Pexzir,r Aocryrra:

http ://www. iprbookshop. ru/ I 00 57 .- OB C <IpRbooks>.

2. I{nnrroscrcufi VI.A. Mero4u aHarru3a suauuir 14 AaHHbrx f3nexrpounufi
pecypc]: KoHcrreKr neKrlufil I]utrcxoncxufi VI.A., Borxona B.M.- OnexrpoH.

reKcroBhle AaHHbIe.- Hosocu6lIpcK: Hosocz6upcrcufi rocy,qapclreeHHrrfi

rexnH.recrzfi yHr4Bepcr{rer, 2010.- 68 pexzvr Aocryna:

http : //www. iprbookshop.rul 453 8 5 .- OE C <IpRbooks>.

3. Bzsranmep IO. B. O6pa6orxa v alarrLr3 qrzQponrrx uzo6pa>Keuuir c

rIpI{MepaMLr Ha LabVIEW IMAQ Vision fSnexrpoHuufi pecypc] I Bwsuilsrep IO.

B., xerroe c. Io., Knrsr B. A., Xo4apen A. H., Mopxnn A. B. - M, : AMK
flpecc, 2009 . - http ://www. studentl ibrary. ru/bo oW 5 -9 4074-3 4 g -X. html

4.I4w$opMaruKa. Hosrtfi crlcreMarraszponauurrfi rorxoerrfi CInoBapb-

crpaBoqHr4K (Bne4euze B coBpeMeHHbre unQopvarlr4oHHFre Lr

reneKoMMyHI4KaIILtoHHbIe rexHoJrorlrLr B repMrrHax 14 Qarrax) [Snextposurrfi
pecypcl / Bopoftcrufi @.C. - 3-e v3A., nepepa6. 14 Aorr. - M. : oI43MATJrvrr,
20 | r. - http : //www. studentl i br ary .rulbook/I S BN 9 7 B 5 922 | 0 426 5 .htmI

n) flporpaMMHoe o6ecne.reHrre r l4urepHer-pecypcbr:

l. http.,llopencv.org/

2. http : I I courses. graphi con. ru/

3 . http ://www. compvision.ru/wiki

4 . http: I lwvrrw. computervisiononline. com/books



[ . http : //www. mathworks. com/products/imagel

p. http ://www. mathworks. com/products/c omputer-vi si orr/

/. http ://www. cornputervisionmodels. com/

8. MATEPIIAJIbHO-TEXHIIqECKOE OEECII

AtrcquIIJrr{Hbr
JlerqnonHbre ayAr,rTopHlr, ocuarqeHHbre AocKofi (4nr MeJra r4rrr4

oKpa$oM AJrr [poeKUr,roHHbrx cricreM, rrpoeKTopoM lr noyr6yxou.

Ay4uropvrrE Anfl upoBeAeHrdr sawruir, ocHaul€nnrre

rrepcqHarrbHbrMr4 KOMrIbrOTepaMr,r, o6reAuudHHbrM14

nrruuplureJrbHyro cerb Lr yKoMnJreKToBaHHbrMr{ HeO6XOAUIMbTM C

npuxfi agHbIM nporpaMMHbIM o6ecne.reHr,reM.

repa),



Pa6oqas nporpaMMa Al,Icqunnr{Hbr cocraBJreHa B coorBercrBr4t4 c rpe6onaHzslru OfOC

BO no HalpaBneuzro 01.04.02 llpuxnaanar uareuarzxa u undoplrarr.rKa

P a6o.ryro nporpaMMy co craBlrJrLt : AorIeHT r<a(p e4

AorIeHr xaS. O

Peqeusenr (upe4cranurell pa6oro4arera)

flporpaunra paccMorpeHa 14 o4o6pena Ha 3aceAaHura raQe4pu <DzlIM

rrporoKon Nsl or 03.09.2018 roAa.

3ane4yrorqufi r<a(f e4pofi C.M. Aparenau

Pa6oqns nporpaMMa paccMorpesa ra oAo6peHa Ha 3acelLaHtrLr y.re6uo-rraeroluqecrofi

KoMr4ccr,rr4 HanpaBJreHur 01.04.02 flpurnaauas uareuarrara u raHdopvrarura

rporomon Jtl or 03.09.2018 roaa.

llpe4ce4arenb KoMt4 ccrlr4 C.M. Aparcenxn

PAEOrrErz [pOrpAMMbI Atrcqu[nrrHbr (MoAyn^s)

Pa6o'rar nporpaMMa o4o6peua ua

flpororor 3ace p.aH:zfl. xa(f e4pu Jtl e

3anegyroqzft raQe4pofi

Pa6oqaq nporpaMMa o4o6peHa ua

flporoxor 3aceraHr4fl. xa$egpH Il!
3ane4yroqufi xa(pe4poft

Pa6o.ras nporpaMMa o4o6peua ua

flpororol 3ace raHvrfl, r<a$ e4prr J',lb

yue6Hrd ro4

OT foAa

y.re6urrft ro4

roAa

(n,lecro pa6oru, Aolxuocrs, @1,1O,

TOA

3ane4yrorqzfi ra(pe4pofi


