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AHHOTANMA

PaccmarpuBaercs 3aada pacrio3HaBanus nui Ha crenne VGGFace2. /lanHble pas3zieneHbl Ha 00ydaroniyo u
TECTOBYIO YaCTH, IIPU 3TOM JIMYHOCTH, BXOAAIIME B HUX HE mepecekatoTcs. Tpedyercst Ha 00ydaromux JaHHbBIX
00y4HTh MOJIEIb, CITIOCOOHYIO KIaccU(UITUPOBATh JIMYHOCTH U3 TECTOBOTO CTEH/IA.

1. lean u 3apa4n

eap AUCUUIIMHBI
[To3HaKOMHTH CTYJICHTOB C KIFOUEBBIMH 33]]a4aMH U METOJJaMH aHAIN3a U300pasKEeHHH.

3agauu AU CHUIIHHBI

1. Marp ©a30oBOoe MpeICTaBICHUE O 3aJadax aHaiu3a H300paKCHUH, MOTHUBALMM K UX PELICHUIO0 U
MPaKTHYECKUX MPHIIOKEHHUSIX ITUX 3a/1a4.

2. [To3HAKOMHTS C TeOpeTI/I"ICCKOf/'I OCHOBOM MCTOMAO0B, UCIIOJIB3YCMBIX IJId 9THUX 3aJa4v.
3. BLIpa6OTaTI> Y CTYACHTOB 0a30BEIC MPAKTUYCCKHUC HABBIKH aHAJIN3a H306pa)KeHPII>i.

4. JloBecTH 1O CBEICHHS CTYISHTOB aKTyaJbHbBIC 3a/laidl M HEKOTOpBIC IMOCIEIHHE ITOCTH)KCHHS B
00paboTKe U300paKeHNH.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 Criocoben onpeneisith U peann3oBbiBath |YK-6.1 YMmeer pemars 3ajaun cOOCTBEHHOTO JIMYHOCTHOTO

MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U U npodeccCHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE peann30BbIBaATh IIPUOPUTETHI COBEPILIEHCTBOBAHUS
CaMOOLIEHKH COOCTBEHHOM IESTENLHOCTH

OIIK-1.1 3maer w cmocobeH  HCIONB30BaTb B
OIIK-1 Bnaneet cuctemoli pyHIaMEHTAIBHBIX |MPO(ECCUOHATBHON  JEATENPHOCTH  (yHJAaMEHTAIIbHBIC

HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYUCIIUTEJILHON TEXHUKU

Hay4HbIC 3HAHUS ¥ HOBBbIC HAy4YHbIC MPUHLUIBI U METOIBI
UccIeJ0BaHUN B 001acT MH(OPMATUKU U BBIYHCINTEIBHOM
TEXHUKH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIILHON TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3IMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, IJIAHUPOBATDH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIIMHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

- Mogens ¢popmupoBanus upoBoro n300pakeHus

- OCcHOBHBIE 3a/1a41 aHaJIN3a U300paKEHUH U KIIACCHYECKHE METObI UX PELICHUS

- TeopeTndeckrie OCHOBBI alTOPUTMOB aHAIIN3a N300PAKEHH

- OCHOBHBIE METOABI MALIMHHOTO 00yUYEeHHSI, IPUMEHIEMbIC B 3a/1a4axX aHAIN3a W300paskeHUH

YMETB:

- [IpeoOpazoBbIBaTE H300paKEHUS C IOMOIIIBIO JIMHEHHBIX U HEJTMHEHHBIX (HIBTPOB

- BoigensTh nokanbHbIe 0COOEHHOCTH M300paXXCHU: TOUKH, Kpast, IpsSMbIe, 00JIacTH

- ComocTaBsTh N300paKEHHS C YUETOM T'€OMETPUUECKUX MOJIENIeH

- OGHapyX)HBaTh O0OBEKTHI HA H300pAKEHUSIX, KIacCU(UITUPOBATH N300PaAXKEHHUS TI0 COACPIKAHUIO

BJIAJIETD:

- HaBbikamu cBefeHHsI MpakTHUECKOW 3ajadM K CTaHJAPTHBIM 3ajladaM aHajiu3a H300paKeHud u

pcain3anu X KJIaCCUUCCKUX pemeHHﬁ

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
BBenenne B aHanM3  M300pasKCHMIA.
1 A P 6 6 5

OcHOBBI 00pab0TKH N300paKEHUI

Beinenenne  0a3oBbIX  OOBEKTOB — Ha
2 n3zobpakeHusx. [ eomerpuueckue Moaeu 8 8 10
COIIOCTaBIICHUS H300paKeHU I

3 OcHOBBI MaNIMHHOTO 00y4eHHUS. ] ] 1
OO0HapyxeHue 00BEKTOB
HeiipocereBpie 1moaxonpl K — aHaIu3y

4 nzobpaxkenuii. OCHOBHBIE 3aJa4d U 8 8 19
AJITOPUTMBI

Hroro yacos 30 30 45

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. BBenenue B ananu3 n3oopaxennidt. OCHOBBI 00pabOTKU N300paKeHUH

1.1. BBenenue B aHanu3 U300paKeHUH.

3a/1auu KOMIIBIOTEPHOTO 3pEHHsI — METPHUECKOE U CEMaHTHUECKOE 3pEHHE.
BoszHukaromnye TpyqHOCTH U BU3yaJIbHBIE TOICKA3KH.

[IprMepsl COBPEMEHHBIX CHCTEM M aJITOPUTMOB KOMITBIOTEPHOT'O 3pEHUSL.
YcTpoicTBO KaMephbl M ONITUYECKOM CHCTEMBI YeIO0BEeKa.

Mogenu 1BeTa.

1.2 OcHoBBI 00pabOTKN M300paxeHui (dactpb 1)

OcHoBHBIE 3a71a41 00pa00TKH N300pasKEHHH.

L{BeTokoppekuus n300pakeHWi. [HcTOrpaMMbl, JMHEHHAas W HEJWHEWHas KOPPEKIHH SPKOCTH.
Monenu KaMepsl U IBETOKOPPEKIINH.

Bunasr myma. Onepauunst cBeptku. PunbTp raycca, MeOuaHHBIH (UIBTpP, MOBBIIMIEHHE PE3KOCTH.
BripaBHuBaHME ocBemeHHOCTH — anroputM Retinex. Merpuka PSNR.

Bripenenue kpaes, anroputm Canny.
1.3. OcHOBBI 00pabOTKH H300pakeHn# (JacTp 2)
YacroTHOe npeAcTaBiIeHrE U300PaKeHUH, YacTOTHAs (puiIbTpanus n3oopaxenui, anroput™ JPEG.

[Ipocrass cermeHTammsi W300pakKeHWH - OWHApU3alMs, BBIICICHUE CBSI3aHHBIX KOMIIOHCHT,
MareMarndeckas MopQoorusi.

[ToHsATHE TEKCTYPHI.
OBpHUCTUYECKUE METObI PACIIO3HABAHUS C [IOMOILBIO IPU3HAKOB CETMEHTOB.

2. BoigeneHue 0a30BbIX OOBEKTOB Ha HM300paKeHHAX. [eoMETpUYecKHUEe MOJCIH COTOCTABICHUS
M300paKeHUI

2.1. JlokanbHble 0COOCHHOCTH U300pakeHU I



3anmaua conocrasieHus n3o0pakenuid. [loHsTHE JTOKaTHHON 0COOEHHOCTH.

Herekropsr Xappuca, LoG, DOG, Harris-Laplacian.

Comnocrasnenne ocobeHHocteit mo neckpunropam - meton SIFT, adbdunnas aganranus.
2.2. Onenka napaMeTpoB Mojemnei

3aga4uM OLEHKH apaMeTPOB T€OMETPHUYECKUX MOJIEIEH.

DLT-meTon asnst TMHUE 1 ipeoOpa3oBaHuii.

PoGacTtHble anropuT™bl - M-OLIEHKH, CTOXaCTHYECKHE aJITOPUTMBI, CXEMBI TOJI0COBAHHS.
[TpumeneHue A7 MOCTPOSHHS HAHOPAM U TOMCKa OOBEKTOB.

3. OcHoBbI MamHHOTO 00y4eHusi. OOHapy)eHHe 0O0bEKTOB

3.1. Kareropuzanus nzo0paxeHuit

[TonsATHe Kareropuu.

Pacnio3sHaBaHue KaTeropHii 4EJIOBEKOM.

Oobmas cxema kareropusanuu n3o0paxenuit. [Ipusnaku. ['mcTorpaMmbl IPU3HAKOB, TUPAMHJIBI.
BusyanbsHbie ci0Ba 1 ""MeIIOK coB".

3.2. Beiienenue kareropuid Ha N300paskeHUSIX

3anava BhIJETICHUS KaTeropuii 00beKTOB Ha M300pakeHnH. CKOIb3sIIIee OKHO.

[Mpumenenue "merka cioB" st BBIJEIEHUS OOBEKTOB.

Meton HOG + SVM, pazMHOxeHHE BEIOOPKH U OyTCTPAITITHHT.

Mertonsl Ha OCHOBE claObIX KIAcCH(HUKATOPOB. AJTOpUTM moucka sl Viola-Jones, mpusHaku
Xoapa, HHTErpabHbIe H300paKEeHUS.

[IyTu pa3BUTHS AETEKTOPOB U COBPEMEHHOE COCTOSIHHE

3.3. Ilouck nzobpaskeHi Mo COACPKAHUIO

BapuanTtbl mOCTaHOBKHY 3a7a4H - IIOMCK MOIYAYOJIMKATOB, TOUCK MOX0KUX, TIOUCK O KIIAaCCaM.
[Touck Ha ocHOBe 11BeTOBBIX TUcTOrpamMm (QBIC).

Heckpuntop GIST.

[Tonck momyayOauKaToB - MPUOIMKEHHBIE METO/BI OMMKaiIero coceaa, MHBEPTUPOBAHHBIM HHIEKC,
X3UIMPOBAHUE.

IMonck Ha ocHOoBe "Memka cioB", OOpaTHBIM WHJEKC, WCIIOIb30BAHUE IPOCTPAHCTBEHHON
UH(POPMALIMHU TS TIOBBIIIEHHUS TOYHOCTH.

4. HeﬁpOCGTGBBIC MOoAXOAbI K aHAJIN3y H306pa)KGHHﬁ. OCHOBHEIE 3a/1auy U aJITOPUTMBbI

4.1. UnTepHeT-3peHne

Bonbmne komiekuny n300paxkeHnid 1 METOABI UX COCTABICHUSI.

Jomnonaenue nzobpaxennii (Image completion) ¢ mMOMOIIHI0 OONBIINAX KOJUISKITAHA.
Knaccudukanus n3o0paxxeHuii ¢ MOMOIIBIO OOJIBIINX KOJUIEKLIUH.

dotokoaxu. Shape context. OObeKTHBIE PUIBTPHI.

4.2.. OnTryeckuil MOTOK U BBIYUTAaHUE OHA

Beenenue B 00paboTKy 1 aHAIU3 BUAECO.

IloHsiTHE ONTHYECKOr0 MOTOKA. [J00anbHBIE U JIOKAJILHBIE (Lucas—Kanade) METOAbI OICHKH
OIITUYCCKOI'O II0OTOKA.

Beranranue ¢gona (BS - background subtraction). Anroputmer BS: ofna rayccuana, cMech rayccua,
MOOJIOYHBIE METO/IBI, O0BETMHEHUE JTOKAIBHBIX U ITI00AIBHBIX [IBETOBBIX MOJICIICH.

4.3. ConpoBoxeHHE OOBEKTOB U pacliO3HaBaHUE COOBITUH B BUAEO
3anaua cCOnpoBOXKIEHUS OOBEKTOB B BUICO, IOCTAHOBKU, KPUTEPUU KAYECTBA U MPOOIEMBI.

ComnpoBoX/IeHHE OJHOTO OOBEKTa - COMOCTaBlieHUs MabIoHOB, Ha ocHoBe Chamfer-merpukw,
MeanShift, Flock of features, koMOHHAaIIMH METOLOB.

ConpoBoX/IcHIE MHOXXECTBAa OOBEKTOB - COMIPOBOXKJICHUE YePE3 COMOCTABICHUE.
Pacnio3naBanue coObITHIA B BU/IE0, TECTOBBIC 0a3bl, aBTOMATHUYECKAsl pa3METKa BHJICO.

MeTtoast pacrno3HaBaHus - ACCKPUIITOPbI HA OCHOBE OINTUYCCKOI'O ITOTOKA, JIOKAJIbHBIC 0C066HHOCTI/I,
KJ'IaCCI/I(I)I/IKaLII/IH, MMpUICINBAHUC.

4.4. KoMnbplOTEpHOE 3pEHHUE PEAIbHOIO BPEMEHU
ANTOpPUTMBI TIOTIOJTHEHHOW PEabHOCTH, TPEOOBAHUS K HUM.



Penraromuii nec kak oauH 13 6a30BBIX METOJIOB JJIsl IOTIOJTHEHHOW PeabHOCTH.
Perucrpanus nzo0pakeHuii B peaqibHOM BpEMEHH.
Cucrema Kinect 1 o1ieHKa 035l YeJIOBEKa B PEaIbHOM BPEMEHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPAMH IJIs1 KAXKJIOTO CTYCHTa U IPOESKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. MeTtoas! KoMIbIOTEpHON 00paboTKu n3o0paxenuit [ Tekcr] : yue6.mocoOue 1st By30B : gon. M-Bom
obpazosanus PO / mon pen.B.A.Coiidepa .— 2-e uzn., ucnp. — M. : @usmariurt, 2003 .— 784c.

2. 3penue pobotos [Tekct]/b. K. I1. XopH , -M., Mup, 1989

JomnonHurensHas aureparypa
HE MPeyCMOTPEHO

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

github.com

OcHoBHas JIuTeparypa:

KommbrotepHoe 3perne. CoBpeMeHHbIH oaxon, Jssun d@opcaiit, XKan [lorc, Bumssamc, 2004
Computer vision. algorithms and applications, Richard Szeliski, Springer, 2011

Computer vision: models, learning, and inference, Simon Prince, Cambridge University Press, 2012
I'my6oxoe obyuenue, An I'yndennoy, Momya benmxuo, Aapon Kypsumis, JIMK Ilpecc, 2017

JlononHuUTENbHAS TUTEPATYPA:

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

Kommwroreproe 3penue [Tekct] : yue6. mocobue mist By3os / JI. anmpo, JIx. CTokmaH ; iep. ¢ aHTI.
A. A. borycnasckoro ; nox pea. C. M. CokonoBa .— M. : BUHOM. JIa6. 3nanuii, 2006 .— 752 c.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

YeranosnenHoe 110 Ha kax1oM KoMIbioTepe: nHTepIperaTop python 3.8.6 U MoxyssIMu
numpy, opencv-python 4.4, pytorch, matplotlib, scikit-learn, pytest

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

1. Tlo kaxmoil Teme Kypca pEKOMEHAyeTCs OO030pHO H3yYWTh Marephal W3 CIHCKAa OCHOBHOM
JIUTEPATYPHI

2. JIas mpaKTUYEeCKOTO 3aKpelUieHWs HaBBIKOB PEIICHMS 3a/ad aHajiu3a H300paKeHHWH ClemyeT
pa30upaTh npuMepsl CKpUNTOB Ha sA3bike Python ¢ 3anaTHil 1 pemars faHHBIE HA 3aHATHSX 3a/1a4K

3. Ilpu xenanuu MprUOOPECTH JONONHUTEIbHBIE TEOPETUUECKUE 3HAHUS 110 TeMaM, CMEKHBIM C TEMOH
Kypca, MO)KHO 0OpaTuThCs K CIIMCKY JOMIOJHUTEIHHON JINTEPaTyphl.

4. Ilpu TOTOBHOCTH HPUOOPECTH AOMOJIHHUTENbHBIE NMPAKTUYECKHE 3HAHUS 10 TeME Kypca MOXKHO
o0paTUTbCcs K JIOOBIM JOCTYNHBIM B HMHTEpPHETE MarepuajaM HpOYUX KypcoB [0 aHaIU3y
n300pakeHui, 100 MOTy4YNTh HHANBUYAJIbHOE 3aaHUE Y JIEKTOpa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: TexHOIOrn4ecKoe IUAEpPCTBO
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 2
KBAJM(PUKAIMA: 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-6 Criocoben onpeiessTh U peaan30BhIBaTh

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO

MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE peann30BbIBATh IIPUOPUTETHI COBEPILIEHCTBOBAHUS
CaMOOLIEHKH COOCTBEHHOM IESITELHOCTH

OIIK-1.1 3maer w cmocobeH  HCMONB30Barb B
OIIK-1 Bnaneet cuctemoli pyHIaMEHTAIBHBIX |MPO(ECCUOHATBHON  JEATENPHOCTH  (yHJaMEHTAIIbHBIC

HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYUCIIUTEJILHON TEXHUKU

Hay4HbIC 3HAHUS M HOBbIC HAy4YHbIC MPUHLUIBI U METOIbI
UCcIeJ0BaHUN B 001acT MH(OPMATUKU U BBIYHCIUTEIBHOM
TEXHUKH

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHOOPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CnocobeHn aHamm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUIMHBI «AHAIU3 H300paXeHN» 00yUarOIUIACs TOJHKEH:

3HAThb:

- Mogens ¢popmupoBanus iupoBoro n300pakeHus

- OCHOBHBIE 3a/1a41 aHaJIN3a U300paKEHUH U KIIACCHYECKHE METObI UX PELICHUS

- TeopeTndeckrie OCHOBBI aITOPUTMOB aHAIIN3a N300PAKEHHI

- OCHOBHBIE METOABI MALIMHHOTO 00yUYEHHS, IPUMEHIEMbIC B 3a/1a4aX aHAIN3a W300paskeHUH

yMeTh:

- [IpeoOpazoBbIBaTE H300pPaKEHUS C IOMOIIIBIO JIMHEHHBIX U HEJTMHEHHBIX (HIBTPOB

- BoigensTh nokanbHbIe 0COOEHHOCTH M300paXCHUN: TOUKH, Kpast, IpsSMbIe, 00JIacTH

- ComocTaBsTh N300paKEHHS C YUETOM T'€OMETPUUECKUX MOJIEIeH

- OGHapyXHBaTh OOBEKTHI HA H300pAKEHUSIX, KIacCH(UITUPOBATH N300PaAXKEHHUS TI0 COACPIKAHUIO

BJIAA€Th:

- HaBbikamu cBefeHHsI MpakTHUECKOW 3ajadM K CTaHJAPTHBIM 3ajadaM aHaiu3a H300paKeHUuH u

pcain3anu UX KJIaCCUUICCKUX pemeHHﬁ

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

Kypcosas pabora:
PacnioznaBanue nun

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

[Ipeobpazoanne Xada u bITX.

XN WD =

Omnepanust cBEPTKU U €€ cBoricTBa. OUIBTPHI, MPEACTABUMbBIE B BUJIE CBEPTKH
BbazoBas 00paboTka H300pakeHNH: TOHATLHAS KOPPEKIHSI, ITyMOITOJaBIICHUE
Henuneiinpie punbrpel. Maremaruieckas MOphoIorus

[Mownck kpaeB Ha nzobpakenun. Jlerekrop Canny

CermeHranus u OnHapu3anus n3oopaxenus. Tekctypa

Herexktuposanue yros. Jlerexkrop Xappuca. lerexkrop Xappuca-Jlamiaca
JlerextupoBanue 0;1000B. Jlamaccuan rayccuanbl 1 pa3HOCTb TayccHaH
Heckpuntop SIFT. 'ucrorpamma opueHTHPOBaHHBIX TPAJIUEHTOB




10. T'eomerpuueckue Mmozpenu. Meroj HaUMMEHbBLIMX KBaJparoB, €ro CBiI3b C CHHIYJISAPHBIM
pasznoxxeHueM. PoGacTHbIe METOIBI OLICHKH [TapaMeTPOB MOACITIH

11. OcHOBBI MAaIIMHHOTO O0Yy4€HUs. [ paiueHTHBIH cryck

12. JIuneiinsie knaccuukaTopsl. METO OIOPHBIX BEKTOPOB

13. JlepeBbs NpUHATHUS pelIeHU, rpagueHTHbIN OyctuHr, AdaBoost

14. Meton Buonsi-/[x0Hca 1 nanbHelliee ero pa3BuTue

15. YerpoiicTBo HellpoHHBIX ceTeil. Bunbl cnoeB. Perynspusarus

16. HefiponHsle cetr. AIropuT™M 0OpaTHOro pacipoCTPaHEHUs OIIHOKN

17. CseprouHsle HeWpoHHBbIE ceTH. bioku HeWpoHHBIX ceTeil. JlokanmpHas HopMaau3anus,
0aT4-HOpMaTH3aIHsI

18. OcHOBHBIE apXUTEKTYPbI CBEPTOUHBIX HEUPOHHBIX ceTeil. Inception, VGG, ResNet
19. HeiiponHsbie ceTu A paclio3HABAHMS JTUI]

buner 1
1. IIpeobpazoBanue Xada u BITX.
2. Hdeckpuntop SIFT. ['ucrorpamma opueHTHPOBaHHBIX TPAJUEHTOB

Kpurepun onennBanus

- omenka «omm4yHO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

- omeHka  «oramuHOo  (9)»  BBICTaBUsIeTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpaKTHKE MPHU PEIICHUH KOHKPETHBIX 3a[ad, CBOOOIHOE M MpPaBUIbHOE O0OOCHOBAHUE NMPUHSATHIX
peleHni

- oueHKa  «omm4yHO  (8)»  BBICTABIACTCS  CTYHOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [P PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- olLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepual, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT INPUMCHATL IMOJTYUCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO OOITYCKACcT B OTBETC WJIM B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpomIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiamMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJsl AalibHEHIIero
00yueHHs M MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIEN0BATEIBHOCTH B U3JIOKEHUH MPOTPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4yeHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKA «HEyHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



[lpu mpoBeneHnm sk3amMeHa oOydaroremycsl npeaocrasisercs 60 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocs o OuieTy Ha 3K3aMeHEe He JOJDKEH MPEBBIIATEH ABYX aCTPOHOMHUYECKUX YaCOB.

Bo Bpemst npoBeneHusl 3K3aMeHa 00ydarommecs MOTYT HOJIb30BaTbCsl CBOMMH KOHCIEKTaMHU IO 3TOH
THCLUIIINHE.



