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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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10 JMCHMILIMHE: AHnanu3 n300pakeHuit
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2
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[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUH niporpamMupoBanus 02.04.2024



AHHOTANMA

Kypc mocesmeH merogaM M ajropuTMaM KOMIBIOTEPHOTO 3pEHUs, T.6. H3BICUCHHMS HHGPOpPMAIMU U3
n3o00pakeHnit u Bunxeo. s OonbIIMHCTBA 3ajad Oyaem 00CyKAaTh COBpPEMEHHBbIE HEHPOCETEBBIE MOAEIH,
cBepTouHble U TpaHchopMepbl. Kypc B Gosbleii cTenmeHu SBISETCS NMPAKTUYECKUM, a HE TEOPETUYECKUM.
[losTroMy Bce mneKkUMH CHAaOXEHBI J1a0OpPaTOPHBIMH M JOMALIHUMU pabOTaMu, KOTOpPbIE TO3BOJISIOT
nonpoOoBaTh Ha MPAKTUKE OOJIBIIMHCTBO M3 PACCMATPUBAEMBIX METOJOB. PabOThI BBHINONHAIOTCS Ha S3BIKE
Python, ¢ ncnonbp3oBanueM pa3znuyHbIX OMOIHOTEK.

1. leau u 3apauun

eap AUCUMNIMHBI

- IO3HAKOMUTH CTYJACHTOB C KJIFOUCBBIMU 3a/la4aMi U MCTOAAMU aHAJIN3a H306pa)K€HPII7L

33]13‘[1/[ JAUCHUIIINHBI

- JaTb 6asoBoe OpCACTABJICHUC O 3aJjad4ax aHaJIn3a I/1306pa)K€HI/II>'I, MOTHUBAIIMA K HX PCHICHUIO U

MPAKTUYCCKUX MPUIIOKCHUAX ITUX 3ada4,

- IIO3HaKOMUTH C TeOpeTquCKOﬁ OCHOBOM METOHOB, UCIIOJIB3YCMbIX IJIsI OTUX 3a4a4,

- BBIPa0OTaTh y CTYIEHTOB 0a30BbIC MMPAKTUYCCKUE HABBIKU aHAJM3a H300paKeHUH;

- JIOBECTH [I0 CBEACHMS CTYAEHTOB aKTyaJbHBbIE 3a/ladl M HEKOTOpBIE MOCJEeNHWE TOCTIKEHUS B

00paboTKe U300paKeHUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOU e TETFHOCTH

[IK-1.1 3HaeT OpUHOUNBI MIOCTPOCHHUS HAYYHQPROOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnjkampedeparoB  H
oubnuorpaduu’ Mo TeMaTHKE MPOBOAUMBIX HCCIEIOBAHWUU
Ha PYyCCKOM M aHIVIMH CKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU MoJeneH
MPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

[IK-1.3 HMmeer mnpakTUYECKUBIIBIT BBICTYIUICHUM
HAay4YHOHM apryMEHTAalKMW HpU aHajlu3e 00bEKTa HayYHOH
poQeccuoHaIBHOU JESITeNbHOCTH

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH COBPEMEHHBII MaTeMaTHYECKUI
anmnapar 1 ajJropuTMbl, OCHOBHBIE 3aKOHbI
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKU
[IPOrpaMMUPOBAHUS U IPOIPAMMHOE
o0ecrieyeHne; onepanoHHbIe CUCTEMBI 1
CETEBbIE TEXHOJIOTUU

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCIEeI0BATEIBCKOU
eI TEIIHbHOCTH B oOact
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUU

BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICJOBAaHHN M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 Hmeer mnpakTHYECKHANBIT HCIOIb30BaHUS
CYLIECTBYIOIIUX METONOB M aJIFTOPUTMOB pELICHMs 3ajad
uuppoBor 00pPabOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnuorpaduyecKkoro paspICKaHUSA H  ONHCAHMA, OIBIT
paboThI C HayYHBIMH UCTOYHUKAMHU

[IK-2.3 YMmeeT npuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOH
Hay4HO-UCCJIE0BATEIbCKON JESITEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




- MoJiesib (POpMHUPOBaHUS HUPPOBOTO U30OPAKECHHUS;

- OCHOBHBIE 33J1a41 aHAJIN3a N300paKCHUN U KJIACCUUECKUE METO/IbI MX PEILICHHUS;

- TEOPETHYECKHE OCHOBBI JITOPUTMOB aHAIN3a NU300paKeHU;

- OCHOBHBIE METO/Ibl MAIIMHHOTO 00y4eHUsI, IPUMEHAEMbIE B 331a4axX aHaJIH3a N300pakKeHHH.

YMETb:
- IpeoOpa3oBBIBATH H300paKEHUS C TIOMOIIBIO JIMHEHHBIX U HETUHEWHBIX (QUIILTPOB;
- BBIJICIIATH JIOKAJIbHBIE 0COOCHHOCTH N300paKEHUIt: TOUKH, Kpasi, IpsSMBbIe, 00IaCTH;
- COIIOCTABIISATh N300PaXKEHHS C yYETOM reOMETPHIECKUX MOJEIICH;
- 00HapyXMBaTh OOBEKTHI HA H300PAKECHUSX, KJIACCH(UIIMPOBATH H300PAKEHHUS 110 COCPIKAHUIO.
BIIAJICTh!
- HaBBIKAMHU CBEICHUS TNPAKTUYCCKOW 3aJayd K CTAaHIApTHBIM 3ajJadaM aHalu3a H300paKeHHH M
peain3alyy X KIaCCHYEeCKUX PEIICHUMH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenne B aHanu3  HM300pa)KeHUH. 6 9 15

OcHoBBI 00pab0TKH N300pasKEHUI

Brinenenue 0a30BBIX OOBEKTOB  Ha
2 n3zobpakeHusx. [eomerpudeckune Moenu 8 2 15
COTIOCTAaBIICHUS NU300pAKCHHI

OcHOBEHI MAaIIMHHOTO 00y4eHHS.
3 8 2 15
OO6HapyxeHue 00bEKTOB
HeilpocereBpie moaxoAsl K  aHaIU3y
4 n3obpaxkennit. OCHOBHBIE 3aJa4d U 8 2 15
AITOPUTMBI
Hroro wacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. Beenenue B ananu3 n3oopaxennii. OCHOBBI 00pabOTKH N300paKeHUH

1.1. BBenenue B aHamu3 N300paKECHHN.

3amaun  KOMIIBIOTEPHOTO 3pPEHUS — METPUYECKOE M CEeMaHTHYeCKoe 3peHue. Bo3Hukaromue
TPYIHOCTH U BU3yaJlbHble MOJACKa3KU. [IpuMepsl COBpPEMEHHBIX CHCTEM U  aJITOPUTMOB
KOMITBIOTEPHOTO 3pEHHA. YCTPOMCTBO KaMephl M ONITHYECKON CHCTEMBI uenoBeka. Mozaenu nera.

1.2. OcHOBBI 00paboTKK H300pakeHuil (dacts 1).




OcHoBHBIE 3ayaun  00paboTku wu300pakeHui. l[lBeTokoppekiust u3o0paxeHuid. [UcTOrpaMMel,
JMHEHHAs U HEeJIMHEWHas: KOPPEeKIHH SIpKoCcTH. Moaenu Kamepbl W LBETOKoppeKuuu. Bumel mryma.
Omnepanust cBeptku. PuasTp raycca, MeIMaHHBIH (HUIBTP, MOBBIIICHUE PE3KOCTH. BrIpaBHUBaHKE
OCBEILEHHOCTH — anropuTM Retinex. Merpuka PSNR. Beigenenue kpaes, anropurm Canny.

1.3. OcHOBBI 00paboTKHN H300pakeHuil (4acTs 2).

YacroTHOE npeAcTaBiIeHUE U300PaKeHUH, YacTOTHAs (puiIbTpanus n3oopaxenui, anroput™ JPEG.
IIpocras cermeHTanuss H300pakeHUH - OWHApU3alMs, BbBIIEICHHE CBS3aHHBIX KOMIIOHEHT,
MareMarnyeckass mopdonorus. lloHsATHE TeKCTypbl. DBPHUCTHYECKHE METONBI PACIO3HABAaHHS C
[IOMOILbIO IIPU3HAKOB CEIMEHTOB.

2. Boigenenne 0a30BbIX OOBEKTOB Ha HM300pakeHUsX. [eomMeTpuueckre MOJENN COIMOCTABICHUS
M300paKeHUI

2.1. JlokanpHBIE 0COOCHHOCTH N300paKEHUIA.

3amaua comocraBieHust n3o0paxenuil. [lonsarue nmokanpHOW ocobeHHOcTH. JleTekTophl Xappuca,
LoG, DOG, Harris-Laplacian. ComocraBierrne ocobeHHOCTell mo peckpunropam - metox SIFT,
abduHHAS aganTanys.

2.2. OneHka napaMeTpoB MOJETEH.

3a/1auu OIEHKH IMapaMeTpoB reoMeTpruueckux Moneneid. DLT-meron 1utst TMHUN ¥ TpeoOpa3oBaHH.
PoGactHple anroputMbl - M-OLIEHKH, CTOXaCTHUECKHE aJTOPUTMBI, CXEMBbI TOJIOCOBAHMS.
[IpumeneHme U1 TOCTPOCHUS TAHOPaM H MOMCKa OOBEKTOB.

3. OcHOBBI MamIMHHOTO 00yueHusi. OOHapy)eHne 0ObEKTOB

3.1. Kareropusauus n3o0pa>keHHA.

[Monsatne kareropun. Pacno3naBanue xkareropuii dyenmoBekoM. OOm@as cxema KaTeropuzaiuu
n3o0paxenuid. [Ipu3Haku. ['mcrorpammpl NMpH3HAKOB, NMUpaMHIbL. Bu3yanbHbIC ClIOBa M "MEIIOK
() (0): 3

3.2. Beiienenue kareropuii Ha H300pakeHUSIX.

3a/aua BhIJIEICHUS] KaTeroprii 00BeKTOB Ha n300pakeHnn. CKonb3siee okHO. [I[pumenenune ""Menika
cioB" ans BeiaeneHus oovekToB. Meton HOG + SVM, pa3smHokeHHE BBIOOPKM U OyTCTpPAIIIMHT.
Mertonel Ha ocHOBe ciabbix KiaccudukaTtopoB. AnroputMm mowcka nuil Viola-Jones, mpu3Haku
Xoapa, HHTerpanbHble n300paxxkeHus. [lyTu pa3BUTHA JETEKTOPOB U COBPEMEHHOE COCTOSIHHE.

3.3. Ilouck n300paskeHUH M0 COACPKAHUIO.

BapuaHThl NMOCTAaHOBKM 3ala4l - MOUCK IONYIyONMKATOB, MOWCK ITOXOXKHX, IMOMCK IO KJIaccaM.
IMonck Ha ocHoBe 1BeToBBIX THcTorpamMm (QBIC). Heckpunrop GIST. INouck momymyOnukaToB -
NpUOTKEHHBIE METOBI OMKANIIEro cocela, HHBEPTUPOBAHHBIM HHACKC, XamupoBanue. [lonck Ha
ocHoBe "Memka cioB", OOpaTHBIM WHAEKC, MCIOJIL30BaHHE MPOCTPAHCTBEHHON HHGOpMAIMH st
MIOBBIIICHUS] TOYHOCTH.

4. HeﬁpOCGTCBBIC MOoAXOAbI K aHAJIN3y H306pa)KeHPII7L OCHOBHEIE 3a/1auy U aJITOPUTMBbI

4.1. UnTepHeT-3peHHme.

Bonbvie komeknmu u300pakeHui U MeTolbl UX coctasiieHus. Jlononaenue u3o0paxenuit (Image
completion) ¢ mnomompio Oonpmux Koywtekuuid. Knaccudukanmss nzo0pakeHHMH C MOMOLIBIO
Oonpmmx Koyekuii. @otokomnaxu. Shape context. OObeKTHBIE PUITBTPHI.

4.2.. OnTruecknii MOTOK U BBIYUTAHUE OHA.

BBenenne B 00paboTKy u aHanu3 Buaeo. [IoHATHE ONTHUECKOTO MOTOKA. 17100anbHbIEe U JIOKAJIbHbIE
(Lucas-Kanade) meromsl OIlGHKM oONTHYECKOro moroka. Brerumranmme ¢ona (BS - background
subtraction). Anroputmbl BS: ofHa rayccuana, cMech rayccuaH, MoOJIOYHbIE METO/bI, OObEIMHEHHIE
JIOKAJIBHBIX U TII00ATBHBIX IIBETOBBIX MOJICIICH.

4.3. ConpoBoxieHre 0OBEKTOB U paCliO3HaBaHUE COOBITUH B BUAEO.

3amaya CONpPOBOXKACHUS OOBEKTOB B BHJECO, IMOCTAHOBKM, KPUTEPHM KadecTBa M MPOOJIEMBI.
ConpoBoXXJeHHE OTHOIO OOBEKTa - CONOCTaBICHUs I1abmoHOB, Ha ocHoBe Chamfer-merpuky,
MeanShift, Flock of features, komOuHanmu merozoB. CONMPOBOXKACHUE MHOXKECTBA OOBEKTOB -
CONPOBOXKACHUE YEpe3 COMOCTaBIeHUE. Pacro3HaBaHWe COOBITUH B BHUIEO, TECTOBBIE Oa3kbl,
aBTOMAaTHYECKasl pa3MeTKa BUI€0. MeToabl pacrio3HaBaHU - AECKPUIITOPHI HA OCHOBE ONTHYECKOTO
MOTOKA, JIOKAJIbHBIE 0COOCHHOCTH, KIaCCH(PUKAIHS, TIPUIICTHBAHHE.



4.4. KoMIpl0TEpHOE 3pEHHE PEATTbHOTO BPEMEHHU.

ANTOPUTMBI JIOTIOJIHEHHON pealbHOCTH, TpeOOBaHUS K HUM. Pemaromuii nec kak oauH u3 0a30BBIX
METO/IOB JJIsi JIONIOJHEHHOW peallbHOCTH. PerucTpaiusi M300paKeHHH B pealbHOM BPEMEHH.
Cucrema Kinect u onieHka 1mo3sl 4eJI0BeKa B PeajbHOM BPEMEHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPaMU JUTS KQKJOTO CTYJCHTA U IPOEKTOPOM.
6.IlepeuyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTEparypa

1. MeTtojpl KOMIIBIOTEPHOH 00paboTKH n300paxenuit [Tekcr] : yueb.mocodue Juist By30B : jgon. M-Bom
oOpa3zoBanus PO / mox pen.B.A.Coiidepa .— 2-e uzn., uctp. — M. : Guzmaniurt, 2003 .— 784c.
2. 3penne podotoB [Tekct]/b. K. I1. XopH , -M., Mup, 1989

JomnonHutenbpHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

github.com

OcHoBHas uTeparypa:

Kommbroteproe 3penne. CoBpemenHsi nmoaxon, Jssun ®@opcaiit, XKau [lonc, Bunssamc, 2004
Computer vision. algorithms and applications, Richard Szeliski, Springer, 2011

Computer vision: models, learning, and inference, Simon Prince, Cambridge University Press, 2012
I'my6oxkoe obyuenue, Su I'yndennoy, Momya benmxuo, Aapon Kypsumis, JIMK Tlpecc, 2017

JlononHutenbHas IUTEpaTypa:

Multiple view geometry in computer vision, Richard Hartley, Andrew Zisserman, Cambridge
University Press, 2004

Kommproteproe 3penune [Tekcr] : yue6. mocobue as By3os / JI. llanupo, [Ix. CrokMaH ; iep. ¢ aHIII.
A. A. borycnagckoro ; moj pea. C. M. Cokonoa .— M. : BUHOM. JIa6. 3nanwmii, 2006 .— 752 c.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Yeranosnennoe 110 Ha kaxaoM KomnbroTepe: uaTepiiperatop python 3.8.6 u MonyssiMu
numpy, opencv-python 4.4, pytorch, matplotlib, scikit-learn, pytest

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. Tlo xaxmoil TemMe Kypca peKoMeHAyeTcsi 0030pHO H3y4YHTh Marepuan M3 CHHCKa OCHOBHOM
JIUTEpaTyphl.

2. Jlnsd mpakTHYECKOTO 3aKpEIUICHHWS HaBBIKOB DELICHUS 3a7ad aHalu3a H300paKeHWH ciemyer
pa3duparb npUMephbI CKpUNTOB Ha s3bike Python ¢ 3aHsATHil 1 pemars JaHHBIC HA 3aHATUAX 3a]1a4H.

3. Ilpu >kenanuu npuOOPECTH AOMOIHUTENbHBIE TEOPETHUECKNE 3HAHUS 110 TEMaM, CMEXHBIM C TEMOM
Kypca, MO)KHO OOPaTUThCS K CIIMCKY JONOIHUTEIBHOM JIUTepaTyphl.

4. Ilpu TOTOBHOCTM MPHOOPECTH IOMOJHUTEIbHBIC MPAKTUUECKUE 3HAHHUS IO TEME Kypca MOXHO
oOparuTbcs K JIOOBIM JOCTYIHBIM B HMHTEpHETE MarepuajaM IpPOYuX KypcoB II0 aHAJIU3Y
n300paskeHN, 100 MOTYYUTh HHANBUIYAIBHOE 3a/1aHUE Y JIEKTOPA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: A_.E. KykoBcKkuii, acCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHamu3a TIOJMyYSHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTWKe MPOBOIUMBIX HCCICTOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
IPOrPaMMHOTO O0ecHedeHus B CBA3U C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAlMW TpU aHalu3e 00beKTa HayYHOH
po¢eCcCUOHANTBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
Hay4YHO-UCCIIEIOBATCIHCKON U TPUKIIATHOM
JIEATEJIbHOCTA COBPEMEHHBIA MaTEMaTUYECKUI
anmapar v allTOPUTMBI, OCHOBHBIEC 3aKOHBI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MIPOTPAMMHUPOBAHUS U MPOTPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETEBBIC TCXHOJOIUH

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeIbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUUN HAYKHU,
3HAaHUEM METOHOB HAYYHBIX HUCCJICIOBAaHUN 1 HAaBBIKAMU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3a1ad
uppoBor 00pPaOOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUIMHBI «AHAIU3 H300paKeHN» 00yHaroIUIACs TOJHKEH:

3HAThb:

- MoJiesib (POPMHUPOBAHUS TUPPOBOTO U30OPAKCHUS;

- OCHOBHBIC 33J1a41 aHAJIN3a N300paKEHUH M KJIACCUUECKUE METO/IBI MX PEILICHHUS;

- TEOPETUYECKHE OCHOBBI AJITOPUTMOB aHAJIN3a N300PaKCHUIA;

- OCHOBHBIE METO/Ibl MAIIIMHHOTO 00Yy4eHMsI, IPUMEHSEMbIC B 33/1a4aX aHaJIH3a N300paKeHHI.

yMeTh:

- IpeoOpa30BHIBATH H300PAKEHUS C TIOMOIIBIO JIMHEWHBIX U HEJTMHEHHBIX (PUIBTPOB;

- BBJICTISITH JIOKAJIbHBIE 0COOEHHOCTH M300paXXeHUI: TOUKH, Kpast, IpsSMbIe, 00JIacTH;

- COIIOCTABIIATH H300PAKCHUS C YYETOM T€OMETPHUYECKIX MOJIEIICH;

- 00HapyXHBaTh OOBEKTHI HA N300PaKEHUSIX, KIIACCUPHUIIMPOBATH H300PAKEHUS 110 COICPIKAHUIO.

BJIAA€Th:

- HaBBIKAMHU CBEJICHUS TPAKTUYECKOW 3a/]add K CTaHJApTHBIM 3ajadaM aHaiu3a W300paKeHWH H

pcain3anu X KJIaCCUUCCKUX pemeHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bompocsr:
1. Yto Takoe undpoBoe u3odpaxenue?




2. Kakue MeTobl MCTIONB3YIOTCS ISl IPE/ICTABICHUS 1IBeTa B IIU(PPOBBIX N300pakeHUsIX ?

3. Kakue omeparnmu 00pabOTKHM H300pakeHWH BBl 3HaeTe (Hampumep, (QUIBTpalus, YBEIWYCHUE
PE3KOCTH, CerMeHTanus)?

4. Yro Takoe ¢uibTpanus n3odpaxenuii? Kakue GuibsTpel Bbl 3HAETE U 7151 YETO OHU UCHIONB3YIOTCS?
5. Uto Takoe cerMeHTanus n300paxeHni? 3aueM oHa UCIIOJIb3YeTCs?

6. Kakue metoapl cerMeHTalnru Bbl 3HaeTe (HapuMep, Moporosas CErMeHTanus, Kiacrepusanus)?

7. Yto Takoe npuzHaku n3oopaxenus? Kakue mpuzHaku MOXKHO M3BIICYb U3 U300paKeHHUA?

8. Kakue MeToap! H3BJICUEHNUS IPU3HAKOB UCTIONB3YIOTCS ISl aHANN3a W300paskeHU?

9. Uto Takoe knaccudpukanus nzodpaxenunii? Kakue metons! knaccupukanny Bbl MOXKETE Ha3BaTh?

10. Kak paGoraeT pacnio3HaBaHue 00BEKTOB Ha M300pakeHUsX? Kakue anropuTMbl IPUMEHSIOTCS IS
3TOr0?

11. Kakue ponu urparoT HEMPOHHBIE CETH B aHAIIN3E N300paKeHHIA?
12. Kakue TUIbl HEHPOHHBIX CETEH yalie BCEro MPUMEHSIOTCS JIJIs 33/1a4 aHalln3a N300paKeHU?

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Onepanus cBEPTKH U e€ cBoiicTBa. DUIBTPHI, IPEACTABUMBIE B BUJE CBEPTKH.
bazoBas 00paboTka n300pakeHni: TOHAIbHAS KOPPEKLHS, ITyMOIIOJaBIICHHE.
Henuneitnsie punsrpel. Maremaruueckas MOpGOIOTHsL.

[Ipeobpazoranne Xada u BITX.

[Touck kpaeB Ha nzobpaxkenun. Jerekrop Canny.

Cermenranus u OuHapu3anus n3oopaxeHus. Tekcrypa.

JerextupoBanue ymoB. [lerexkrop Xappuca. Jlerekrop Xappuca-Jlamnaca.
HerextupoBanue 6;1000B. Jlamnaccuan rayccuanbl M pa3HOCTh rayCCHaH.
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9. Heckpunrtop SIFT. ['ucTtorpamMmma opueHTUPOBAHHBIX TPAJHUECHTOB.

10. Teomerpuueckue Momenu. MeTon HaWMMEHBIIMX KBaJpaTroB, €ro CBs3b C CHHIYJISPHBIM
pasnoxenueM. PobacTHbIe METOABI OLIEHKU ITapaMEeTPOB MOAEIH.

11. OcHOBBI MaIMHHOTO O0YYeHUsI. [ palueHTHBIH CITyCK.

12. Jluneiinbie knaccudukaTopbl. METOJ OITOPHBIX BEKTOPOB.

13. JlepeBbs pUHSATHUS pellieHUH, rpaareHTHbIN OycTtuHr, AdaBoost.

14. Meton Buonsi-/»oHca u ganpHei1ee ero pa3BuTHe.

15. YerpoiicTBo HellpoHHBIX ceteil. Bunbl cnoes. Perymsipuzarus.

16. HetipoHHble ceT. ANTOPUTM 0OpaTHOTO PAacIpOCTPAHEHUS OIIHOKH.

17. CseprouHble HeWpoOHHble ceTU. brnoku HelpoHHBIX ceTeil. JlokanbHas HOpMaIU3aLus,
OaT4-HOpMaTU3ausl.

18. OcHOBHBIE apXUTEKTYPBI CBEPTOUHBIX HEHPOHHBIX ceTeil. Inception, VGG, ResNet.

19. HeilipoHHble ceTH AJi paclio3HaBaHUs JULI.

buner 1
1. [IpeoOpazoranne Xada u BITX.
2. Heckpunrop SIFT. ['ucrorpaMma opueHTHPOBAHHBIX TPAIUEHTOB.

Kputepun onennBanus

- Ownenka «ommmuno  (10)»  BeIcTaBhsieTcst  CTYAEHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

- Onenka «ommuyHO  (9)»  BBICTABISIETCS ~ CTYACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peLIeHMI.

- Omnenka  «ormmmyHo  (8)»  BBICTaBIAETCS  CTYHAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH.



- OI_IGHKa «XOpo1Io (7))) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaATCpuall, rpaMOTHO U I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKAcT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

- Onenka «xopomio (6)» BBICTABISIETCS CTYJCHTY, €CIIM OH 3HAeT MaTepuall, IPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, yMeeT INPHUMEHSTH IOJIyYEHHBIE 3HAHUSA Ha MPAKTHKE, HO JIOMYCKAET B OTBETE WIU B
peLIeHUH 3a/1a4 HEKOTOPbIe HETOUHOCTH.

- OI_IGHKa «XOpo1Io (5))) BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpUall, U IO CYHICCTBY HU3JIaract
€ro, yMe€T NPHUMCHATL IIOJYYCHHBIC 3HAHUA Ha MPAKTHUKE, HO AOIIYCKACT B OTBCTC WJIM B PCIICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH.

- OueHkKa «yIOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYACHTY, IOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BIIQJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHSTh TIOJIy4YeHHbIC 3HAHUSI 110 00pa3ily B CTAaHIAPTHOW CUTYyalUH.

- OueHka «yaoBieTBOPUTENBEHO (3)» BBICTABISETCA CTYICHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIEeJ0BaTeIbHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOTUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATh IOJyYeHHbIE 3HAHUS MO 00pasily B CTaHAApTHOMN
CUTYyalluH.

- OueHka «HEyHIOBJIETBOPUTENHHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HaeT OOJblIeld 4acTh
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

- Omenka «HeynoOBIeTBOpUTENLHO (1)» BBICTABISIETCS CTYIEHTY, KOTOPBIM HE 3HAaeT (HOPMYITHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromieMmycst TpepocTaBisiercss 60 MUHYT Ha mOArotoBky. Ompoc
oOyyaromierocs o OuieTy Ha 3K3aMeHE He JOJDKEH MPEBBIIIATh AByX AaCTPOHOMHUYECKUX YacOB.

Bo Bpewmst npoBeneHust 3K3aMeHa 00y4aromuecs MOTYT IOJIb30BaTbCS CBOMMH KOHCIIEKTaMU IO 3TOM
JMCLUIIINHE.



