degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: AHnanu3 n300pakeHuit
10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 2
KBAJM(PUKAIMA: MarucTp

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

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy coctaBui: A_.E. J)KykoBckwii, acCUCTEHT

[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 CTYACHTOB C KJIIOUEBBIMU 3aJ]a4aMU ¥ METOJIaMU aHaJIn3a N300pakeHUH.

33]13‘[1/[ JAUCHUIIINHBI

- JaTb 6asoBoe OpCACTABJICHUC O 3aJjad4ax aHaJIn3a H306pa)I(GHI/II>'I, MOTHUBAIIMA K HX PCHICHUIO U
MPAKTUYCCKUX MPUIIOKCHUAX ITUX 3ada4,

- IO3HAKOMHTH C TEOPETHYECKON OCHOBOM METOJIOB, HCIIONb3YEMBIX JIISL ATUX 3a/]1a4;
- BBIPa0OTaTh y CTYIEHTOB 0a30BbIC MMPAKTUYCCKUE HABBIKU aHAJM3a H300paKeHUH;

- JIOBECTH [0 CBEJICHMS CTYJICHTOB aKTyaJlbHbIe 33/1a4yd W HEKOTOPHIC MOCJIEIHHE JOCTIKCHUS 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

YK-2.2 Criocoben MPOTHO3UPOBAThH pe3ynbTar
AESATEeIbHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD IIaroB
sl JOCTIXKEHHMS — JaHHOro  pesymsrara.  Dopmupyer
VK-2 CriocoGeH ynpasiisiTh IPOSKTOM Ha BceX  |IUIaH-TPAQUK peanusaluu IPOEKTa B LEIOM MW IUIaH
3Tamax ero >KU3HEHHOTO LIUKJIA KOHTPOJIS €70 BBIIOJIHEHUS

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB IMpOEKTa, o0ecreynBarh paboTy KOMaH[bI
HEOOXOIUMBIMU PeCypcaMu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 001acTi WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHON
MH()OPMATUKHU U BBIYUCIIATEIBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha HayYHOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BrameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO(EeCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeeT 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICOBAaHHMI M HAaBBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

MaTeMaTHYEeCKHI armapar U ajJropuTMBbl,
COBPEMCHHBIE
MH()OPMAIIMOHHO-KOMMYHHKAI[HOHHBIC

TAYHONTINTIATA

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U




Lvoaaavy

A1vx xaxx

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

YMETb:

- MoJiesib (POpMHUPOBaHUS HUPPOBOTO U30OPAKECHHUS;

- OCHOBHBIE 33J1a41 aHAJIN3a N300paKCHUH U KJIACCUUECKUE METO/IbI MX PEILICHHUS;

- TEOPETHYECKUE OCHOBBI JITOPUTMOB aHAIN3a U300paKeHU;

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

- IpeoOpa3oBBIBATH N300paKEHUS C TIOMOIIBIO JIMHEHHBIX U HETUHEHHBIX (QUILTPOB;

- BBIJICIISTH JIOKAJIbHBIE 0COOCHHOCTH N300paKEHUIA: TOUKH, Kpasi, IpsSMBbIe, 00JIacTH;

- COIIOCTABIISATh N300PaXKEHHS C yYETOM reOMETPHIECKUX MOJEIICH;

- 00HapyXMBaTh OOBEKTHI HA H300PAKECHUSX, KIACCH(UIIMPOBATh H300PaKEHHUS 110 COJCPIKAHUIO.
BIIAJICTh!

- HaBbIKaMH CBCICHHA HpaKTH‘{eCKOﬁ 3a/ladu K CTaHAAPTHBIM 3aJiadaM aHajin3a H306pa)K€HPII71 n

peanu3anny UX KJIaCCHYECKUX PELICHUH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenne B aHanu3  HM300pa)KeHUH. 6 9 15
OcHOBBI 00pabOTKH N300pasKEHUI
Brinenenue  0a30BBIX OOBEKTOB  Ha
2 n3zobpakeHusx. [eomerpudeckune Moenu 8 2 15
COIIOCTaBIICHUS U300pakeHU I
3 OcHOBBI MAIIMHHOTO o0yueHHs. 3 ’ 15
OO6HapyxeHue 00bEKTOB
HeilpocereBpie moaxoAsl K  aHaIU3y
4 n3obpaxkennit. OCHOBHBIE 3aJa4d U 8 2 15
AJITOPUTMBI
Nroro gacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. Beenenue B ananu3 n3oopaxennii. OCHOBBI 00paOOTKH N300paKeHUH




1.1. BBenenue B aHamu3 N300paKEHUN.

3amaul  KOMITBIOTEPHOTO 3pPEHUSI — METPHYECKOe W CEMaHTHYeCKoe 3peHHe. BosHukaromue
TPYAHOCTH W BU3yaJbHbIC TOJICKa3KU. [IpuMepbl COBPEMEHHBIX CHUCTEM M  aJrOPUTMOB
KOMITBIOTEPHOTO 3pEHHs. YCTPOHCTBO KaMEPhl M ONTUYECKON CHCTEMBI YeJIoBeKa. Mojienu 1BeTa.

1.2. OcHOBBI 00paboTKHN H300pakeHuil (dacts 1).

OcHoBHBIE 3amaun 00pabOTKM u300pakeHWi. L[BeToKoppekumst m300pakeHWd. [HCTOrpamMMel,
JINHEWHAs U HEJIMHEWHAsl KOPPEeKUMU SPKOCTH. MoJenu KaMepbl U LBETOKOppeKUMU. Buasl mryma.
Omepanus cBeptku. OuinbTp raycca, MEIMaHHBIA (HIBTP, TOBBIIICHUE PE3KOCTH. BrIpaBHUBaHKE
OCBEIIIEHHOCTH — anropuT™ Retinex. Merpuka PSNR. Beinenenne kpaes, anroputm Canny.

1.3. OcHOBBI 00pabOTKHN H300pakeHuit (4acTh 2).

YacroTHoe nipesicTaBIeHrEe U300paKeHHI, YaCcTOTHAS (PUIIBTpanus n3oopaxenuii, anroputm JPEG.
[Mpocrass cermeHTammsi HW300pakKeHWH - OWHApU3alMs, BBIICICHHE CBSI3aHHBIX KOMIIOHCHT,
Mmaremarnyeckas Mmopdosiorus. IloHsTHE TEKCTypbl. DBPUCTHYECKHE METOIbl PAaCIO3HABAHHUS C
MIOMONIBIO IPU3HAKOB CErMEHTOB.

2. Beigenenue 0a30BBIX OOBEKTOB Ha M300pakeHHsAX. [ eoMeTpuueckne MOJIEIH COIOCTABICHUS
M300paskeHUH

2.1. JlokanbHbIE 0COOEHHOCTH N300paKEHUH.

3anmaua comocraBieHus: u3oOpaxenuid. [lonsarue nmokanpHOW ocobeHHOcTH. [leTekropel Xappwuca,
LoG, DOG, Harris-Laplacian. Comnocrapnenne ocobeHHocTel 1o jaeckpuntopam - metox SIFT,
adduHHAA aganTanys.

2.2. OneHka mapaMeTpoB MOJIETICH.

3aauu OLEHKH MMapaMeTpoB reoMeTpruueckux Moneneid. DLT-meron 1uist TMHUN ¥ TpeoOpa3oBaHUM.
PoGactHble anroputMbl - M-OLEHKH, CTOXaCTHMYECKHE QJITOPUTMBI, CXEMBI TOJIOCOBAaHUSI.
[TpumeneHue A7 MOCTPOEHHS AHOPAM U TOMCKa OOBEKTOB.

3. OcHoBbI MamHHOTO 00y4eHusi. OOHapy)eHHe 00bEKTOB

3.1. Kareropuzanus nzo0pakeHHi.

[lonsartue xareropun. Pacno3naBanume kareropuii dvenmoBekoM. OOmas cxema KaTeropusaluu
nzobpaxxkenuit. [lpusnaku. ['mcrorpaMMbl MPHU3HAKOB, MUPaMUibl. Bu3yanbHble ciioBa W "MENIOK
cioB".

3.2. Beizenenue kareropuii Ha H300pakeHUsIX.

3anaua BbIJIEICHUS KaTeropuii 00beKTOB Ha n3o0pakeHnu. Cromnp3adiiee okHO. [Ipumenenue "Memika
cioB" ans BeieneHust o0bekToB. Meton HOG + SVM, pa3mHOKeHHE BBIOOPKH U OyTCTpAITIHMHT.
Metonel Ha ocHOBe cialbIx KiaccuukaTtopoB. AnroputMm mowcka nul Viola-Jones, mpusHaku
Xoapa, HHTerpajbHble n300pakeHus. [1yTu pa3BUTHS JETEKTOPOB U COBPEMEHHOE COCTOSTHHE.

3.3. Iouck n300paskeHMit MO CONCPIKAHUIO.

BapuaHThl MOCTAaHOBKM 3a/aydl - MOUCK IOJYyXyONMKATOB, MOUCK ITOXOXKHX, IOHUCK IO KJIaccaMm.
ITouck Ha ocHoBe nBetoBbIX rucrorpamm (QBIC). Heckpuntop GIST. Ilonck momymyOnukatoB -
IpuOIMKEHHBIE METOBI OMMKANIIEro coceia, MHBEPTUPOBAHHBIN MHAEKC, X3muposanue. [lonck Ha
ocHoBe "Memka cioB", OOpaTHBIM WHAEKC, MCIOJIB30BaHUE MPOCTPAHCTBEHHON HMHGOpMAMH IJis
MOBBIIICHUS] TOYHOCTH.

4. HeiipoceTeBble MOIXO/bI K aHAIN3Y N300pakeHuil. OCHOBHBIC 33J]a4M U aITOPHTMBI

4.1. UnTepHer-3peHue.

Bonpmne kommekuuu u300pakeHui U MeTonbl uX cocrasieHus. Jlononnenue n3odpaxenuit (Image
completion) ¢ mnomomplo0 OoJibiuX Koyuteknwid. Kiaccudukanumss n300pakeHHE C TOMOUIIBIO
Oonpmmx Kosekuit. @otokomnaxu. Shape context. OObeKTHBIE QUIBTPHI.

4.2.. OnTryeckuil TOTOK U BBIYUTAaHUE (POHA.

Beenenne B 00paboTKy U aHanu3 Buaeo. [loHsTre onTuueckoro noroka. [moGanbHbIe U TOKaIbHBIC
(Lucas-Kanade) metomel OLlEHKM ONTHYECKOTO MMOTOKAa. Berumrtanmme ¢ona (BS - background
subtraction). Anroputmbl BS: ognHa rayccuana, cMech rayccuas, MoOJIOYHBIE METOMBI, OObEAMHCHIE
JIOKAJIbHBIX U TI00ATBHBIX IIBETOBBIX MOJEIEH.

4.3. ConpoBox/ieHHE OOBEKTOB U pacTiO3HaBaHUE COOBITUI B BUJICO.



3amaya CcOmMpoOBOXKEHUS OOBEKTOB B BHUACO, ITOCTAHOBKH, KPUTEPUU KadecTBa W IPOOJIEMEI.
ConpoBoX/IeHHE OJHOTO OOBEKTa - CONOCTaBJICHHUs I1a0bmoHOB, Ha ocHoBe Chamfer-merpuky,
MeanShift, Flock of features, komOunammu meTomoB. CONMPOBOXKIACHHE MHOXKECTBA OOBEKTOB -
COIIPOBOXK/IGHHWE 4Yepe3 colocTaBicHue. Pacmo3HaBaHue COOBITHI B BHJICO, TECTOBBIE 0a3bl,
aBTOMAaTHUYECcKasi pa3MeTKa BUe0. MeTobl paclio3HaBaHUs - IECKPHUIITOPEI HA OCHOBE ONTHYECKOTO
MOTOKA, JIOKAIbHbIE 0COOCHHOCTH, Kllaccu(UKalus, MpUIeTHBaHHE.

4.4. KoMIpl0TEpHOE 3pEHHE PEATTbHOTO BPEMEHHU.

ANTOPUTMBI JIOTIOJIHEHHON peatbHOCTH, TpeOOBaHUS K HUM. Pemaromuii ec kak oauH U3 0a30BBIX
METO/IOB ISl JIONIOJHEHHOW peallbHOCTH. PerucTpaiusi M300paKeHHH B pealbHOM BPEMEHH.
Cucrema Kinect u onieHka 1mo3sl 4eJI0BeKa B PeajbHOM BPEMEHH.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAIlEHHAs! KOMITBIOTEPaMU JUTS KQXKJ0TO CTYJCHTA U IPOEKTOPOM.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas 1uTeparypa

1. MeTtojpl KOMIIBIOTEPHOH 00paboTKH n300paxenuit [Tekcr] : yueb.mocodue Juist By30B : jgon. M-Bom
obpa3zoBanus PO / mox pen.B.A.Coiidepa .— 2-e uzn., ucnp. — M. : Guzmaniurt, 2003 .— 784c.

2. 3penne podotoB [Tekct]/b. K. I1. XopH , -M., Mup, 1989
JlomomHUTEbHAS IUTEpaTypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

github.com

OcHoBHas uTeparypa:

Kommbroteproe 3penne. CoBpemenHsbIi nmoaxon, J»sun ®@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 Ilpecc, 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 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro 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 yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. Tlo xaxmoil TemMe Kypca peKoMeHAyeTcsi 0030pHO HU3y4YHTh Marepuan M3 CHHCKa OCHOBHOM
JIUTEpaTyphl.

2. Jlnsd mpakTHYECKOTO 3aKpeIUICHHWS HaBBIKOB DPELICHUS 3a7ad aHaln3a H300paXeHWH Cciemyer
pa3duparb npUMepHI CKpUNTOB Ha s3bike Python ¢ 3aHsATHil 1 pemars JaHHBIC HA 3aHATUAX 3a]1a4H.



3. Ilpu xenanuu npruoOpecTH AOMOJIHUTEIbHBIE TECOPETUUECKUE 3HAHUS IO TEMaM, CMEXHBIM C TeMOM
Kypca, MO)KHO 0OpaTUThCS K CIIMCKY JOMIOJHUTEIHHON JINTEPaTyphl.

4. Ilpy TOTOBHOCTH NPHOOPECTH IOIMOIHUTENbHbIE MPAKTHYECKHE 3HAHMSA 10 TEME Kypca MOXKHO
o0paTUTbCcs K JIOOBIM JOCTYNHBIM B HMHTEpPHETE MarepuajaM NpOYUX KypcoB [0 aHaU3y
n300pakeHHi, 100 MOTy4YNTh HHANBUYAJIbHOE 3aJaHUE Y JIEKTOpa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeTbHOCTH U IUIAHUPOBATh MOCIIEAOBATEIbHOCTh 1IaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |IUIAH-TPaMK peanu3allud IIPOEKTa B IIEJIOM M IUIaH
JTamnax ero JKU3HEHHOTO LKA KOHTPOJISI €TI0 BBIIIOJIHEHUS

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
mpobaemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MIPAKTUYECKYIO 3HAYMMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBath  |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJI3YEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (pMI0CO(OUU U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIETOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 ciocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeer npUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

MaTeMaTUYECKUH armapar U alropuTMsl,

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, aQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpadUYecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILINHBI « AHATH3 N300paKeHUI» 00YYArOIIHIACS TOJIKCH:

3HATh:
- MoJiesib (POPMHUPOBAHUS TUPPOBOTO N300PAKCHHUS;
- OCHOBHBIC 33J1a41 aHAJIN3a N300paKCHUH M KJIACCUUECKUE METO/IbI MX PEILICHHUS;
- TEOPETUYECKHE OCHOBBI AJITOPUTMOB aHAJIN3a N300PaKCHUIA;
- OCHOBHBIE METO/Ibl MAIIIMHHOTO 00Y4eHUsI, IPUMEHSEMbIC B 33/1a4aX aHaJIH3a N300paKeHHI.

yMeThb:

- IpeoOpa3oBHIBATH H300PAKEHUS C TIOMOIIBIO JIMHEWHBIX U HEJTMHEHHBIX (PHIBTPOB;

- BBJICTISITH JIOKAJbHBIE 0COOEHHOCTH M300paXXeHUI: TOUKH, Kpast, IpsSMbIE, 00JIaCTH;

- COIIOCTABIIATH H300PAKCHUS C YYETOM T€OMETPHUYECKIX MOJIEIICH;

- 00HapyXHBaTh OOBEKTHI HA N300PaKEHUSIX, KIIACCU(PHUIIMPOBATH H300PAKEHUS TI0 COICPIKAHUIO.
BJIaJIeTh:




- HaBBIKAMHU CBEJICHUS TPAKTUYECKOW 3a/ladd K CTaHJApTHBIM 3ajadaM aHaiu3a W300paKeHWHd H
peanu3anuu ux KJIaCCUYECKUX PEUICHUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Bompocsr:
1. Yro Takoe mudpoBoe uzodbpaxenme?
2. Kakue MeTo/Ipl HCIIONB3YIOTCS TSI IPE/ICTABICHHUS IIBETA B HU(PPOBBIX H300pasKeHUSIX?

3. Kakume omepamumu 00pabOTKM H300pa)keHWH BBl 3HaeTe (Hampumep, (QUIBTpauus, yBEJIUYCHHE
pe3KocTH, cerMeHTanus)?

4. Yto Takoe ¢puibTpanus n3odpaxenuii? Kakue GuibTpbl BB 3HACTE W JIJIS1 YETO OHHU UCTIONB3YIOTCS?
5. Yto Takoe cerMeHTaIus n300paxxeHni? 3aueM oHa UCTOIb3yeTCs?

6. Kaxkue MeTozbl cerMeHTaIy Bbl 3HaeTe (HarpuMep, IOporoBasi CerMeHTaIusl, Kiactepusanns)?

7. Yto Takoe npusHaku n3oopaxenus? Kakne nmpuzHaku MOXKHO M3BIICYb U3 N300paKeHHIA?

8. Kakue MeTozipl M3BJICUCHUS IPU3HAKOB UCTIONB3YIOTCS JUTSl aHAIN3a W300pasKeHMI?

9. Uto Takoe knaccudukanms nzodpaxenuit? Kakue Metonsl kiaccuukanny Bbl MOXKETE Ha3BaTh?

10. Kak paboraet pacrio3HaBaHue 00bEKTOB Ha M300pakeHusx? Kakue anropuTMbl IPUMEHSIOTCS JIS
3TOro?

11. Kakue ponu urpatoT HEMPOHHBIE CETH B aHAJIN3E U300paKeHUA?
12. Kakue TUTIBI HEHPOHHBIX CETEeH Yalle BCEro MPUMEHSIOTCS [T 3aa4 aHaIN3a N300paKeHU?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Omnepanust cBEPTKU U €€ cBoricTBa. OUIBTPHI, IPEACTABUMBIE B BUJIE CBEPTKH.
BbazoBas 00paboTKa H300pakeHNH: TOHATbHAS KOPPEKIHSI, ITyMOITOJaBIICHUE.
Henunelinpie punbrpel. Maremarudeckass MOpGOIOTHSL.

[Ipeobpazoanne Xada u bITX.

[Mownck kpaeB Ha nzobpakenuu. Jlerekrop Canny.

CermeHranus u OnHapu3aius n3oopaxenus. Tekcrypa.

Herextuposanue yros. Jlerexkrop Xappuca. Jlerexkrop Xappuca-Jlaraca.
JerextupoBanue 0;10008. Jlamaccuan rayccuaHbl M pa3HOCTb TayCCHaH.
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9. Heckpuntop SIFT. ['mcTorpaMma opreHTHPOBAHHBIX TPATUEHTOB.

10. Teomerpuueckue Mozpenu. Meroj HaMMEHbUIMX KBaJparoB, €ro CBsSI3b C CHHIYJISIPHBIM
pasnoxxeHueM. PoGacTHbIe METOBI OLICHKH MapaMETPOB MOAECIIH.

11. OcHOBBI MAaIIMHHOTO O0Y4eHUs. | paiueHTHbIH CITyCK.

12. JIuneiinsie knaccuukaTopsl. METON OIOPHBIX BEKTOPOB.

13. JlepeBbs NpUHATHUS pelIeHUH, rpaaueHTHbIN OyctuHr, AdaBoost.

14. Meton Buonsi-/[xoHca 1 nanbHeiliiee ero pa3BUTHUE.

15. YerpoiicTBo HellpoHHBIX ceTei. Bunbl cnoeB. Perynsapusarnus.

16. Hefiponnsle cetu. AITOpuT™M 00paTHOTO PacipoCTPaHEHUs OLMIMOKH.

17. CseprouHble HeHpoHHbIE ceTH. bioku HeHpoHHBIX ceTeld. JlokanbHas HOpMaIM3aUus,
Oar4-HOpMaTU3aIusl.

18. OcHOBHBIE apXUTEKTYPBI CBEPTOUHBIX HEHPOHHBIX ceTeil. Inception, VGG, ResNet.
19. HeiipoHHsble ceTu A paclio3HaBaHUS JIUIL.

buner 1
1. IIpeobpazoBanue Xada u BITX.
2. Heckpunirop SIFT. 'ucrorpamMmma opueHTHPOBAHHBIX TPAJUEHTOB.

Kpurepun onennBanus

-  Onenka «ormmano  (10)»  BeICTaBhsieTCsl  CTYJEHTY, IIOKa3aBIIEMY  BCECTOPOHHWE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



- Onenka  «ommuyHO  (9)»  BBICTABISIETCS ~ CTYACHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
peLIeHMI.

- Omnenka  «ormmmyHo  (8)»  BBICTaBIAETCS  CTYHAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U PaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH.

- Onenka «xopoio (7)» BBICTaBIAETCS CTYIEHTY, €CIM OH TBEPIO 3HACT Marepuaj, TPaMOTHO U IO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

- Ouenka «xopomio (6)» BBICTAaBISIETCS CTYJCHTY, €CIIM OH 3HAeT MaTepua, IPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHUH 3a/1a4 HEKOTOPbIe HETOUHOCTH.

- Ouenka «xopomio (5)» BBICTABISIETCS CTYACHTY, €CJIM OH 3HAeT Marepuall, U MO CYIIECTBY M3JaracT
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS HA IIPAKTUKE, HO JOIIYCKAET B OTBETE€ WU B PEIICHUU
3a[a4 HEKOTOpPbIe HETOUHOCTH.

- OueHKa «yIOBIETBOPUTEIHHO (4)» BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIaZICeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHSTH TIOJy4eHHbIE 3HAHUSI 110 00pa3ily B CTAaHIAPTHOW CUTYyallH.

- OueHka «ynoBieTBOpUTENBEHO (3)» BBICTABISETCA CTYICHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJMyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYyalHH.

- OueHka «HEyIOBJIETBOPUTENHHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBIM HEe 3HaeT OOJblIeld 4acTh
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

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

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromieMmycst TpepocTaBisiercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs o OuieTy Ha 3K3aMeHEe He JOJDKEH MPEBBILIATE AByX aCTPOHOMHUYECKUX YacOB.

Bo Bpemst npoBeneHus 3K3aMeHa 00y4aromuecs MOTYT IOJIb30BaTbCs CBOMMH KOHCIIEKTaMU IO 3TOM
TMCLUIIINHE.



