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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma auctuminHel (Moxyis) «Computer vision (KommnbroTepHOE 3peHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEPHbIE  HaykH, Ipo¢wib MamuHHoe O00y4yeHue, YTBEpXKIEHHBIH IMPUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®eneparu Ne 810 ot 23.08.2017
roja.

Nzydenne nuctummabl (Moayiist) «Computer vision (KommbsiorepHOoe 3peHHE)» TTO3BOJISET
IOHATh, KaK MAIlMHbl MOT'YT MHTEPIPETUPOBATh U aHAIW3UPOBATh BU3YaJbHYI0 MH(OpPMALHIO,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX OO0JIACTSX, KaK aBTOHOMHBIE TPAaHCIOPTHBIC
CpeACTBa, MEIMIMHCKAsl TUarHOCTUKA M 0€30IaCHOCTb. JTa AUCUUILUIMHA (MOIYJb) COUETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4YeHus1, 00paboTKM H300paKEHNUH U UCKYCCTBEHHOTO HHTEIJICKTA,
4TO JIes1aeT €€ KIIF0UeBOM Ui Pa3BUTUSL COBPEMEHHBIX TEXHOJIOIUH M HHHOBAIMOHHBIX PEIICHUM.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
MamnHHOe 00y4eHre U BXOJIUT B 00s3aTeNbHYI0 yacTh bioka 1.

Juctummaa (MoTysb) n3ydaercs Ha 1 wim 2 Kypce Bo 2 Wi 3 ceMecTpe Ha BBIOOP, IOCTYITHA
IS TIPOXOYKICHHUS TIPH YCIIOBUH YCIICIITHOTO 3aBepIIeHHs AUCHUIUTHHBI (Momysist) «Deep Learning
(I'myGokoe oOydeHue)».

Heab u3yyeHusi AUCHUNUIMHBI (MOAYJs): OCBOCHHE METOJOB M aJITOPUTMOB IS
ABTOMATUYECKOTO aHalln3a, 00paOOTKM M MOHMMAaHHWs BHU3yaJlbHOW HH(pOpPMAIMH C MOMOIIBIO
KOMITHIOTEPHBIX CUCTEM.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— ¢opMupoBaHUE 3HAHUN IO TeMaM: MPUHIIUITBI TIOTYYCHHS U XPAaHEHUS N300paKeHHs B
KOMIIBIOTEpE, KJIacCHYecKHue HeoOydaeMmble METOAbl 00paboTKH H300paxKeHHH, apXUTEKTYphl
05K00HOB HEWPOHHBIX ceTed NI 3a/1ay Kiaccu(UKaluK, CETMEHTAlMM, JEeTEeKIIUH, aJanTanus
TpaHCPOPMEPHBIX apXUTEKTyp s obnact CV, yCTpoOMCTBO M MPUHIMIBI padOThl apXUTEKTYP
HelpoceTel [uid 3aau CerMeHTaluy, pose estimation U pacro3HaBaHUs JIEHCTBUM, aKTyaJlbHbIE
MOJIXO/IBI B 3a]1aUe JCTEKTUPOBaHUS 00BEKTOB: two-stage/anchor-based,anchor-free;

— mnpuoOpeTeHre 3HAHUM U Pa3BUTHE TMOHMMAHUS MO TeMaM: YCTPOWCTBO U MPHHIIMIIBI
pabotsl pynnamentanbHbix Mojeneit B CV, takux kak CLIP, SAM, Grounding DINO, moaxoist
st oOyueHust mozened 3(pPeKTUBHOTO M3BIEYEHUS NPU3HAKOB, B YACTHOCTH I 3ajad
FaceRec/RelD/Retrieval, ocHoBHbIe METOIBI I TPEKHHra OJIHOTO/MHOXECTBA OOBEKTOB,
MalTuIaiiH ONTUYECKOTO PAcIO3HABaHUSI CHMBOJIOB, COBPEMEHHBIE METOIbI O0yUeHUs ceTel Oe3
YUHUTENISA, MOAX0bI K TEHEPAIMH U300paKEeHU, B TOM YHCJIe TeHepaTUBHBIC U TU(DPy3HOHHBIE
MOJIEIIH;

— OCBOGHHE YMEHHH MPHUMEHSTHh KIACCHYECKHE METOAbl O0pabOTKHM H300paKeHUH,
00yJaTh HEHPOHHBIE CETH I 3a1ad Kiaccuukanuu/ MeTeKIuH/ CErMEHTANK/ HaXOXIACHUS
KITFOUEBBIX TOYEK/pacrio3HaBaHUs NEHCTBUH, pemaTh 3agaun dPQPEKTUBHO 3a CUET MOCTPOCHUS
Jy4llero mainiaiiHa oOy4eHUS W HCIHOJb30BaHUS COBPEMEHHBIX OHOIMOTEK, NPUMEHSTH
dbyHIaMeHTallbHbIE MOJIENH JIJISl PeIISHUS 3a1a4, pelIaTh 3a/1a4i He TOJBKO Ha CTATUYHBIX KaJIpax,
HO U Ha BUJICONOTOKE;

— (opmupoBaHNE HABBIKOB MPOBEJEHHUS U OIEHKH SKCIIEPUMEHTOB 10 O0YUYECHUIO CEeTeH
COOOpa3HBIX TMOCTAaBJICHHOW 3ajaye, NEKOMIO3UPOBAHUS CIOXKHOCOCTABHBIX 3ajad Ha Oolee
MEJIKHAE U CO3[IaHNs MMalIUIaliHa, PEIIAoIIEro LEeJIEBYIO 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITEJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2.

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
npodecCHOHAILHOTO pocTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2.

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJYYEHHOTO pe3ynbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3a[a4, BKJIIOYasi y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[K-5.

Crioco0eH nepenaBath
pE3yIBTaT PEIICHHBIX
MIPUKJIATHBIX 3a/1a4 B BUJE
KOHKPETHBIX PEKOMEHALMM,
BBIPaXEHHBIX B TEPMUHAX
001acTH MalIMHHOTO 00yUYCHHS

[K-5.1.

3HAEeT OCHOBHBIE METObI U
MOIX0JIbI K (POPMYITUPOBAHUIO
pEKOMEHAIIMI Ha OCHOBE
PE3YIBTATOB PEIICHIS
MIPHUKJIATHBIX 33/1a4, a TaKKe
TEPMUHBI ¥ KOHIICTIIIHH,
crieruuIHbIe 11 001acTH
MAIIMHHOTO O0YYCeHHS

[K-5.2.

YMeeT aHATU3UPOBATh
pe3yIIBTaTHI PEIIEHHBIX 33134 U
(hopMyJIUPOBAThH YETKHUE,
KOHKPETHBIC PEKOMEH/TAIIHH,
aJlanTHPyS UX K TPEOOBAHUAM H
OJKUIaHUSM IENIEBOY ayANTOPHN

[K-5.3.

Nmeet mpakTUyeCKU OMBIT B
pa3paboTKe u MpeICTaBICHUN
pEKOMEHAIIMIA Ha OCHOBE
aHajm3a MPUKJIAIHBIX 33134,
BKJIIOYAs y4acTHE B IPOCKTaX,
TJI€ PE3yJIbTAThl OBUIN YCIIEIITHO
MIPUMEHEHBI U OI[CHEHBI B
KOHTEKCTE 00aCTH MAIIMHHOIO
o0yueHus
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 bazossie 3amaun u 8 8 96 Jlomarirare
metonel CV 3aJIaHus,
TecTbl
2 [IponBuHyTHIC 3a1a4H U 8 8 96 Jlomarinue
metoasl CV 3a/1aHus,
Tectnl
IK3amen 4
Hmoczo: 16 16 4 192

O6vem oucyuniunst (M00ys) 228

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns) 6

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJIS)
Neni/n HaumenoBanme pasgeia Copepxxanne TMCHUTLUINHBI (MOAYJISI) IO TeMaM
JMCIUNJIMHBI (MOTYJISA)
1 basosele 3anaun u metoasl CV Nzobpaxenne. Kmaccuueckne werogsl B CV. CoBpeMeHHbIE

apxutekTypsl CNN. [Toctpoenue 3¢ (hekTUBHOTO MalIiaiiHa 00ydeHUs
ceru. Vision Transformers, CLIP. CermenTanust uzoopakenuii, SAM.
CoBpemenHbie geTeKTOpbI 006ekTOB. Key-Point/Pose Estimation.

[IpoaBUHYTHIE 3aJ1a4X U METOIbI
Ccv

Face Recognition/Re-ldentification/Image Retrieval. I'eneparms. Multi-
Obiject Tracking (MOT). Optical Character Recognition (OCR). SOTA
Self-Supervised Learning. Yckopenue u undeperc mozeneit. Vision
Language Models (VLMs). Action Recognition.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Hukonenko C., Kagypun A., Apxanrensckas E. [nnybokoe o6yuenue. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubmuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

2. Richard Szeliski. Computer Vision: Algorithms and Applications. — Springer Science &
Business Media, 2010.

Jlononnumensnaa numepamypa:

1. Tpack 3. I'pokaem rinyookoe o0yuenne. — CII0.: [Tutep, 2019. — 352 c.: un. — (Cepust
«bubnmnoreka nporpammuctan). — ISBN 978-5-4461-1334-7.

2. 'yadennoy ., benmxuo U., Kypsmins A. ['mybokoe obydenue / mep. ¢ anr. A. A.
CrnunkuHa. — 2-¢ u3g., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.: uB. mi1. — ISBN 978-5-97060-618-
6.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIECTBYIOIIUM MTPOTHBOIIOKAPHBIM TPAaBUIIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABISAIOT COO0M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJbTAIUI, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTECTalluH, a TaKXKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHUS U MPO(UITAKTUIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHHYECKHMMH CPEICTBAMH OOYUEHHUS, CIy)KAIlUMHU JUIS TIPEACTABICHUST YIeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIAMU | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIM3UPOBAaHHBIM 000pY/I0BaHUEM, BKITIOYAsl IEMOHCTPAIIMIOHHOE 000PYI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
OCHAIIIEHBI KOMITBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOJKIIOUEHUs K ceTn «MHTepHeT» U
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpO(ecCHOHANBHBIM 0a3aM
JAHHBIX 1 UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe

DNEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B npouecce nzyuenus qucuumumnel (Moayiisi) «Computer vision (KomnbsrotepHoe 3peHue)»
B paMKax TEKYILEro KOHTPOJIsl yCIIEBa€MOCTH MCIOJIb3YIOTCS TaKue BUIbl yUeOHOH paboThl, Kak
JEKUUHU, IMPaKTUYECKHE 3aHSTHUS, JOMAIIHHE 3aJaHus, TECThl, a TAKXE pa3JIMYHbIE BU]IbI
CaMOCTOSITENIbHOW paboThl 00yyaroluXcsl MO 3aJaHHI0 TpernojaBares, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  MpO(EeCcCHOHANBHOM  JIEKCUKH,  3aKpEIUIEHWE  IMPaKTUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HANTH OTBETHI B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T0O0BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3Kd W Iydllle yCBOUTh Marepual. Vcrmonb3oBaTh pa3iuyHbIE HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KayeCTBE NMOHUMAHUS OCHOBHBIX IOHATHH H3y4aeMOIO
Marepuana. TecroBble 3aaHUsl COCTaBICHBl K KJIIOYEBBIM IIOHATHUAM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JUi1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmapaT JUCIUILTHHbI
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B MPO(HEeCCHOHAILHON
JeKcuKe. BianeHne NMOHATHMHBIM anmapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISET
OpenosaBaTeslo  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTAMHU  BaXKHBIX
METOIOJIOTHYECKUX KaTETOPUH.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH MPEoiaBateis. 3aauu CTyJeHTa BKIIOYAIOT padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy‘leHI/lﬂ o JMCIMIIJInHEe (MO}IyJ’[lO)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumianuae (moayso) «Computer vision (KomnbotepHoe 3peHue)»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHM OOydarolmuxcsl MO AUCHUIUIMHE (MOIYIIO)
OCYIIECTBIISIETCS B BUJIC TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme

IK3amena, 1ipyu 3TOM IMPOBOJUTCA OLICHKA KOMHCTCHIII/Iﬁ, C(l)OpMI/IpOBaHHI)IX 10 JUCHUIIJIIMHE.

Jns oueHMBaHUA TEKYLIErO KOHTPOJIS YCIEBAEMOCTH M INPOMEXYTOYHOM AaTTECTALMH
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

[ecatudannbuas) IlarudanabHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OllEHKA OlLIEHKAa JMCUHMILIMHE (MOAYJIIO)
10 OTtnuuHO CTyIoeHT MOJIHOCTBIO BJaleeT 3HAHUSAMH, M3JI0KCHHBIMU B
9 OTIUYHO pabodeii mporpamMme, U TIIIYOOKO OCMBICISCT JUCIMILIMHY
8 OTIM4HO (Momyib). Oxn CaMOCTOSITEIILHO u JIOTHYECKU

TIOCJIE/IOBATENIbHO OTBEYAeT HAa BCE BOIPOCHI, AKLEHTHPYS
BHUMaHHEe Ha HauOojiee Ba)XHOM. YMeEeT aHaJU3UpOBaTh,
CPaBHHBATB, KJIACCU(UIIMPOBATD, 0000mmaTh,
KOHKPETU3UPOBATh W  CHCTEMAaTH3UPOBATH  W3yUEHHBIN
Marepual, BBLISNAS KIIOYeBbIE MOMEHTHI W YCTAaHABIHMBAs
NPUYUHHO-CIIC/ICTBEHHbIE  CBs3U. YeTko  (opmynupyer
OTBETHI, YBEPEHHO WHTEPIPETUPYET pe3yIbTaThl aHAIH30B U
JIPYTHX HMCCIIETOBAHUM, a TAaKKe pEIaeT CIOKHBIC 3aJauu.
CTyIeHT XOpomo 3HAaKOM C METOJAaMH HCCIIeOBaHMUS,
HEOOXOJUMBIMH JIJIsl TIPAKTHYECKON JIeSTeIbHOCTH, U YMEET
CBSI3bIBATH TEOPETUUECKUE ACTIEKThl TUCUUIUIMHBI (MOAYIIS) C
MPAKTUYECKUMHU 33]JauaMH.

Xoporo CrynenT obnamgaer 3HAHUSAMU MPEAMETa TOYTH B TOJTHOM

6 Xopomio o0BemMe paboyeii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYECKH
MOCJIe/IOBATENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
AKIICHTUPYS BHUMaHWE Ha HamOoJiee 3HAYUMBIX MOMEHTaX.
OH yMeeT aHAIM3UPOBATh, CPABHUBATH, KIIACCUDHUITUPOBATH,
000011aTh, KOHKPETH3UPOBATh W  CHCTEMAaTH3MPOBATH
W3YYCHHBI MaTepUa, BBIJICNSS €ro KIFYEBhIC aCIEKThI U
yCTaHaBIMBAs MPUYUHHO-CJICICTBCHHBIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl aHANM30B WM JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelaeT CIIOKHBIE CUTYaAIlMOHHbIE 3a7adi. CTYJCHT XOPOIIIOo
3HAKOM C METOAAMH HCCJICIOBaHUS, HEOOXOMUMBIMU JUIS
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

HpaKTquCKOﬁ JACATCIBHOCTH, nu yYMECT CBA3bIBATH
TCOPETUYCCKUE AaCHCKThlI IpEAMETa C MPAKTHYCCKUMHU

3aJa4yaMHu.
5 Y noenerBoputensHo | CTyseHT oOyiagaeT 0a30BBIMU 3HAHHMSMHU 10 JAMCIUTUIMHE
4 V 10BIETBOPUTENHEHO (Moxysro), HO HCIIBITHIBAET TPYOHOCTH pu

CaMOCTOSITEIBHBIX ~ OTBETaX W  HCIOJB3YyeT HETOYHBIE
¢dbopmynupoBkUd. B xoie OTBETOB OH IOMycKaeT OMIMOKH,
Kacaromuecsi CyTH BompocoB. CTYIEHT CIOCOOEH pemaTh
TOJBKO caMble TMPOCTHIE 3aJadud M  BlaaeeT JIHIIb
MHHUMAaJIBHBIM HAOOPOM METO/I0B UCCIICIOBAHUS.

3 He cnan CryneHT He OBIajeNn 00s3aTeIbHBIM MUHIMYMOM 3HAHHA 110

He cnan MpPEeIMETY U HE MOYKET OTBETUTh Ha BOIPOCHI, AAXE E€CIU

He cran MpernoiaBaTeNib  3aJaeT  JOMOJIHUTEIbHBIE  HABOMSIIKE

BOIIPOCHI.

Huctmmummaa  (moxyns) «Computer vision (KoMmbroTepHOE 3peHHE)» OIICHUBACTCS
clenyroImuM o0pa3om:

AKTHBHOCTb ‘ Bec ‘ KoJauuecrso ‘ Onucanue

Haxonumenwvhas oyenka
Homamraue 3amanus | 60% 5 Ha6op 3amad mo remam Henenn

Tectrl 5 ITucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO
PELIUTh 332 OTPAaHUYEHHOE BpEeMS

Hpomeofcymo'ma}l ammecmauyusn

OK3aMeH 40% 1 [TucemeHHast niu ycTHas paboTa HaJll 3aJJaHHEM,
HaIpaBJICHHBIM Ha ITPOBEPKY MOJYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JUCIHUILTHHE (MOYJIIIO)

dopmysa pacuéra UTOrOBOii ONEHKH MO JucuumimHe (Moaysw) «Computer vision
(KomnblotepHoe 3penmue)»: «0,6 x HakonurtenbHas oueHka (0,85 x cpenHee 3a JoMaliHue
saganus + 0,15 x cpennee 3a trecthl) + 0,4 X sK3aMEeHY.

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCs M0 JAUCHUIIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHAE 32 aHUS

Jdomaminee 3aganue 1.

3ananme 1.

1. OObsacHuTe, yTo Takoe HUPPOBOE U300paKEHHUE, U OMUIINTE OCHOBHBIE MapaMeTphl,
XapakTepu3yolue u3o0paxenue (paspelieHue, riyornHa 1BeTa, [IBETOBOE MPOCTPAHCTBO).

2. Peanusyiite Ha Python knaccudeckuii MeToa oOHapyKEHUS TPAHUI] HA U300paKEHUN
(manmpumep, omneparop Cobens unu Kanun) ¢ ucnosnp3oanuem oubanorexku OpenCV.

3. IlpoBeaure »HKCHEPUMEHT: MpPUMEHUTE BBIOPAHHBIA METOJ K HECKOJBKHM
M300paXXEHHSIM C Pa3HOM CTENEHBIO IIYMOB M MPOKOMMEHTUPYHTE MOTydeHHbIE PE3YIbTaThI.

3ananmue 2.

1. Uzyumte apxurektypy ResNet m omummre KIIOUYEBYIO HJACK0 OCTAaTOYHBIX OJOKOB
(residual blocks) u ux BausiHUe Ha 00y4YeHHE TTTyOOKHX CETEH.
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2. [TlocTtpoiiTe mairuraitH 0Oy4YeHUs] TPOCTOM CBEPTOYHOW HEUPOCETH Ul 3aJadu
knaccuukanun uzoopaxenuit (Hampumep, CIFAR-10) ¢ wucnonb3oBanmem PyTorch wmm
TensorFlow. BxirounTe 3Tans! MoAroTOBKH TaHHBIX, HACTPOWKH ONTUMHU3ATOPa, (PYHKIIUH TOTEPh
U METPUK.

3. IIpoBeauTte 3KCIEPUMEHT C pa3IMYHBIMHU THIIEpIIapaMeTpaMu (Hampumep, pazMepom
0arya, CKOPOCTHIO OOYUEHHS) U OMHUILIUTE, KAK OHU BIMSIOT HAa 00YYeHHE U Ka4eCTBO MOJIEIH.

3amanmue 3.

1.  Onummute npuniun padotsl Vision Transformer (ViT) u o0bsicHUTe, KaK MPOUCXOTUT
pazOueHne n300pakeHus1 Ha aTYM U UX 00paboTKa.

2. OsnakombTech ¢ mojaenbio CLIP (Contrastive Language-Image Pre-training) u kpaTko
U3JI0KHTE, KaK OHA OOBEANHSACT BU3yalIbHbIE U TEKCTOBBIC MPEICTABICHUSI.

3. PeanmsyiiTe Ha MpakTHKE MPOCTOW MPUMEP HCIIOIB30BAaHUS MPEA0OYIeHHONW MOJIENN
CLIP nns noucka n300paxeHui o TEKCTOBOMY 3alpocy ¢ nomMoipto oudnuorexku OpenAl CLIP
WJIM aHAJIOTUYHOM.

Jomaminee 3aganue 2.

3amanmue 1.

1. MH3yuute OCHOBHBIE METOJIbl CETMEHTALMU U300paKEHUI, TaKUe KaK CerMeHTalus Ha
OCHOBE TIOPOTOB, METOJI aKTHBHBIX KOHTYpOB (snakes) WM cermMeHTamusi C HCHOJIb30BAHHUEM
HelipoHHbIX ceteil (Hanpumep, U-Net). Hamuimure KkpaTtkoe onmucanue Kaxaoro MeTo/a.

2. Peanmsyiite anroput™m cerMeHTanuu U300paKEHHs ¢ UCIOIB30BaHUEM Mojaenn SAM
(Segment Anything Model) na Habope nannbix (Hanpumep, COCO unu Bamr cOOCTBEHHBINH HAOOp
n3o0pakenuit). OIEHUTE KayecTBO CETrMEHTAllMM C IIOMOILIBI0 METPUK, Takux Kak loU
(Intersection over Union).

3. IIpoBeaurte 3KCrepUMEHT, U3MEHsS MapaMeTpsl Mojenu SAM, U npoaHalusupyiTe,
KaK 3TO BJIMSAET Ha KaYeCTBO CerMEHTAlIHU.

3aganue 2.

1. UM3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. Hammmure kpatkoe cpaBHEHHE WX 0COOEHHOCTEH M 00JIacTel MpUMEHEHUS.

2. Peammsyiite nerexrop 00nvexToB (Harpumep, YOLOVS) Ha Habope maHHBIX (HarmpuMep,
Pascal VOC unu COCO). Ouenute nporu3BOAUTEIEHOCTS MOJIEH C IIOMOIIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

3. WMsyuure meroas! ouenku no3sl (Key-Point Estimation), Takue xak OpenPose umu
PoseNet. Peanu3zyiite ouH U3 3TUX METO0B Ha HAOOPE JAHHBIX U BU3YAJIU3UPYHTE Pe3yIbTATHI,
OTMETHB KJIIOUEBBIE TOUKH HA H300paXKEHHUSX.

3aganmue 3.

1. Uzyumte metonsl pacrioznaBanus jimil (Face Recognition) u nepennentudukamnmn (Re-
Identification). Hanummre kpaTtkoe onucanue noaxooB, Takux kak FaceNet u DeepFace, a Takke
WX IPUMEHECHUSI.

2. Peanusyiite cucreMy pacrno3zHaBaHMs JHII C UCIIOJIb30BaHUEM MPea00ydeHHONH MOJIeNTH
(nanpumep, FaceNet) Ha Habope n3o0paxenuid. OLleHUTe TOYHOCTh paclio3HaBaHHs HAa TECTOBOM
Habope TaHHBIX.

3. H3yuurte MeToIbl MHOTOKPATHOTO OTCiekuBaHus 00bekToB (MOT), Takue kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanm3yiite oguH 13 METOA0B Ha BHJIEO C
HECKOJIBbKUMHU JIBHKYILIMMUCS 00BEKTaMHU U BU3YAIIU3UPYHTE PE3YyNbTaThl OTCIEKUBAHMUS.
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JlomamHee 3aganue 3.

3ananue 1.

1. MW3zyuute ocuoBHble sTanmbl OCR: mnpenoOpaboTka H300pa)KeHHs, CETMEHTAIUS
CUMBOJIOB, PacliO3HaBaHKE U MOCTOOpadboTka. OnumuTe TunudHbIe pooieMbl OCR 1 MeTob! Hx
peLIeHHS.

2. Peamusyiite npoctyro cuctemy OCR Ha 6a3e OTKpwITOH OMONMHMOTEKH (Hampumep,
Tesseract) u nporectupyiite e€ Ha HabOpe CKAHMPOBAHHBIX JOKYMEHTOB WM ¢ororpaduii c
TEKCTOM.

3. HMsyuure mMeToasl pacrio3HaBaHus aeiicTBuid (Action Recognition) B BuI€0, HalIpuMeED,
3D-CNN win Mojienu Ha ocHOBE TpaHchopmepoB. ONUIIUTE KIFOYEBbIE 0COOCHHOCTH U 3a]1a4H,
KOTOPBIE PEIIAIOT 3TH METOIBI.

3ananmue 2.

1. OsHakoMbTECh C MPHHIUIAMH CaMOKOHTposmpyemoro oo0yuenus (Self-Supervised
Learning) u onuimmMre, Kak OHO MPUMEHSETCS B KOMIBIOTEPHOM 3pEHHUU (HAmpUMep, METOJbI
contrastive learning: SimCLR, MoCo).

2. PeanusyiiTe TpeHHPOBKY MPOCTOM MOJAETH CaMOKOHTPOJIHMPYEMOTo OOy4YeHHs Ha
Habope uzoOpaxenuit (Hanpumep, CIFAR-10) ¢ ucmnonb3oBaHHEM OJHOTO W3 MOIMYJISPHBIX
METO/IOB.

3. Usyuure apxurekrypy u npumenenue Vision Language Models (VLMs), Takux kak
CLIP nnu Flamingo. Onummre, Kak OHU CBSI3BIBAIOT BU3YaJIbHBIC U TEKCTOBBIC JaHHBIE.

3aganue 3.

1. WByuute METOIbl ONTUMHU3ALKU MOJAENEH Uis yCKOpeHHs] MHepeHca: KBaHTOBaHHE,
npayHuHr, knowledge distillation. OnuimmuTe NpUHIMIIBI KaXKA0T0 METO/A.

2. Bribepure npenobydyeHnyo mMozaenb (Hanpumep, ResNet) u mpoBeauTe 3KCEPUMEHT
10 €€ ONTUMM3AIUHU C TIOMOLIBIO OIHOTO U3 METOJIOB ycKopeHusi. CpaBHUTE CKOPOCTh U TOUHOCTh
JI0 ¥ TIOCJIe ONITUMM3ALINH.

3. MHccnenyiite OMOMMOTEKM W WMHCTPYMEHTHI it yckopeHusi mHpepenca (TensorRT,
ONNX Runtime, OpenVINO) u onummte uX OCHOBHbIE BO3MOYKHOCTH.

IIpuMepHbIe 3a1aHus 11O TECTAM
Tect 1.

Bomnpoc 1.
KakoBa ocHOBHas ¢pyHK1Us HOTOIMOIOB B Kamepe?
A. VYBenuueHue sipkocTu N300pakeHus
B. IlpeoOpazoBaHue cBETa B AIEKTPHUUECKUI CUTHAT
C. CoxpaneHue n300paXxeHUsI HA HOCHTEIE
D. Ymnpasnenue sxcno3unueii kamepsl
OrtgerT: B.
Bonpoc 2.
UYro Takoe nebdaitepusarus’?
A. Tlpouecc npeobpa3zoBaHus YepHO-0€I0r0 H300paXKeHUs B IIBETHOE
B. VYcrpanenue nBeToBbIX apTeakTOB Ha N300paXKEHUIX
C. IIpeoOpa3oBaHue TaHHBIX C CEHCOpA B MOJHOLIBETHOE H300paXKeHNE
D. Ilporecc BepaBHUBAaHUS H300payKEHU
Ortser: C.
Bomnpoc 3.

DNEeKTPOHHBIA JOKYMEHT



KakxoBo ocHOBHOE Ha3zHaueHue BETOBOU Moaeiau HSV?
A. Oto0pakeHue 1IBETa B TEPMHUHAX SPKOCTU
B. Co3nanue yepHOo-0enbIX H300pakeHUi
C. OOGneryenue pabOTHI C IBETAMH, YUUTHIBASI BOCIIPUATHE YEIOBEKA
D. Xpanenue n3o0pakeHus B TpeX APYTruX NEPBUYHBIX L[BETAX: [IMaH, MAJDKEHTA, KEIThIH
Ortser: D.
Bomnpoc 4.
Kakoii 1BeT cOOTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUYHBIX IIBETOB B Mojenun RGB?
A. YepHnsrit
B. benbiit
C. Cepurit
D. Kpachsiit
Ortger: B.
Bompoc S.
Yro Takoe NOMMKCENbHAs onepanus’?
A. Onepanys, IpUMEHSIOIASACA KO BCEMY N300paXKEHUIO LIETUKOM
B. Onepauus, npumensieMasi K OTAEIbHBIM MUKCEISM H300paskeHUs
C. Tlpomecc nepecueTa 3HAUCHUS TUKCEIS B HOBOH IIBETOBON MOJIEIIN
D. Vayumenue KoHTpacTa n300pakeHus
Ortger: B.

Tect 2.

Bonpoc 1.
Kakoro Tuna nerekTupoBaHus HE CYIIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free
Otger: B.
Bonpoc 2.
Kakas u3 3Tux MeTpuk/onepanuii He UCToNb3yeTcs npu nojacyere AP?
A. loU
B. Precision
C. Recall
D. NMS
Ortger: D.
Bonpoc 3.
Yro takoe Average Precision?
Oto omaas nox Precision-Recall kpuBoit
3to Precision npu score=0.5
Oto0 cpeanuii precision npu ckopax 0.5..0.95
D10 cpenHee reomeTpudeckoe Mexay Precision u Recall ans Bcex BO3MOKHBIX CKOPOB
JeTeKTopa
OrtgerT: A.
Bomnpoc 4.
Kak n3MensTcs nmokasaTteny MeTpuk npu yBenuueHuu th_iou ¢ 0.5 1o 0.95
A. AP ymenpmuTcs
B. AP yBenuuurcs
C. Maxkcumanbnbiii Recall yBenmuuunres
D. MakcumanbHslii Precision yBenuaurcs
OrtgerT: A.
Bompoc S.

COw>
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Kaxkoit u3 3TuX 10CCOB OOBIYHO HE MCIOJIb3YETCS B 3a7ja4aX JETEKTUPOBAHUSA?

A.
B.
C.
D.
OTBeT:

GloU Loss
CloU Loss
BloU Loss
DloU Loss
C.

Tect 3.

Bonpoc 1.
Bri6epute so:xHbIe yTBepKaeHus o 3amade OCR:

A

B.
C.

nmmo

G.

OrtBerT:

3amava OCR mnpennazHadeHa Jisi MpeoOpa3oBaHUS TEKCTOBOM WHGOpMAIUU B
HU300paKeHHUS.

OCR MOXkeT paboTaTh KaK C MeYaTHBIM, TaK U C PYKOITUCHBIM TEKCTOM.

Scene Text Recognition - 3To moa3amgaua OCR, cBsi3aHHast ¢ paco3HaBaHUEM TEKCTa Ha
JIOKYMEHTaX

Bce naracerst OCR conepikat pacundpoBaHHbIE TEKCTHI.

Metpuxu OCR 6a3upyrorcs Ha paccTosHuU JIeBeHITelHa.

Paccrosinue JleBeHIITEiHA MOYHO HCIONb30BaTh TOJBKO JUIsi CPaBHEHUS CJIOB
OJMHAKOBOM JJIMHBI.

B 3amaue OCR 00b14HO paccMmatpuBaroTcs nBe MeTpuku - Character Error Rate u Word
Error Rate.

A C D, F

Bonpoc 2.
Bri6epuTe s10:kH0e yTBepxkAeHHE 0 naiiaitne OCR:

A. H3BnedeHue kioueBoil HHGOpMALIMK 3aBUCUT OT OM3HEC-3a]1auH.
B. BripaBHHBaHHE TeKCTa mepes ACTEeKIHel He0OX0AUMO TOJIBKO MPH padoTe ¢ MeuyaTHBIMU
JIOKyMEHTaMH.
C. Jlerekius TeKCTa — 3TO MPOIECC HAXOXKACHUS U JIOKAIM3AIMH TEKCTOBBIX O0JiacTeil Ha
M300paXeHUH.
D. PacnosnaBanue Tekcra MoeT ucnonb3oBaTh kak CTC-based, Tak u Attention-based
ITOIXOJIBI.
E. [ns wu3BneueHus Kir04eBOW WHGOpMAIMM MOXKHO HCIIONB30BaTh TpadoBble ceTH U
SI3LIKOBBIE MOJIEIIH.
F. Tlomxompl JOKanu3aIMu TEKCTa JEIATCs Ha regression-based u segmentation-based.
Ortser: B.
Bomnpoc 3.

BBI6epI/ITC BCPHBIC YTBCPIKACHUA O ACTCKIIUN TCKCTA!

A

B OCR MOXHO J€TEKTUPOBATh KaK OTJEIbHbIE CHMBOJIBI, TAK U CJIOBA UJIU CTPOKH.

B. PerpeccuonHble MeTOBI JTy4Ullle MOAXOAAT ISl TEKCTa MIPOU3BOIBHON (hOPMBI.
C. CerMmeHTalMOHHBIE METOJBI JETEKIIMA TEKCTa OIPENEeNSIOT TEKCTOBBIE 00JacTH,
npezcKa3bIBas MacKH JUI OTJCIBbHBIX OYKB MITH CJIOB.
D. PerpeccuoHHbIe METOMBI ACTEKIIMHA TEKCTA HCIOIB3YIOT JICTEKTOPhI 00BEKTOB (anchor-
based/anchor-free).
E. CroXHOCTb IeTeKLHH TeKCTa 00yCIOBIE€HA TOJIbKO HU3KUM KauyeCTBOM M300paXeHHH.
F. CermeHTanMoHHbIE METOABI TPEOYIOT CJIOXKHOH MOCTOOPAOOTKMU JUIsl HM3BJICUCHUS
TEKCTOBBIX 00JIacTeH.
Otset: A, C, D, F.
Bomnpoc 4.

Bribepure s0:kHbIe yTBepKAeHUS po DBNet:

A.

DBNet ncrnonb3yeT KapTy OWHApH3aI|K JUTS TPEJACKa3aHHBIX XUTMAIOB YTOOBI BBIICITUTh
TEKCTOBBIE 00JIACTH.

DNEeKTPOHHBIA JOKYMEHT



DBNet — 310 00BeKTHBIN AETEKTOP, KOTOPBIN UCIONB3yeT anchor-based moaxom.
bunapuzauuss B DBNet ocymiectBisiercss ¢ (UKCHPOBAaHHBIM IOPOTOM, 3aJaHHBIM
BPYUYHYIO.
DBNet annpokcuMupyet OMHAPH3AIHIO C TIOMOIIBIO HETIPEPHIBHOMN (DYHKITHH.
B ocnoBe DBNet nexut apxutrexkrypa FPN, koTopas moMoraer y4uThbiBaTh KOHTEKCT Ha
Pa3HbBIX YPOBHSIX.
F. DBNet nydiie Bcero noaxoauT AJis JETEKIUU TEKCTa Ha IOKyMEHTax, HO Hea(hekTuBHA
JUIS JeTekinu Texcra “in the wild”.
Ortser: B, C, F.
Bompoc S.
Bri6epute BepHbie yrBepkaeHue o moaean CRNN:
A. CRNN o0beauHsieT CBEpPTOUHBIC H PEKYPPEHTHBIE HEMPOCETH AJISl paCIlO3HABAHHS TEKCTA.
B. CRNN wucnosb3dyer OOBEKTHBIH JETEKTOP JJIs JIOKAJIM3allMM TEKCTa Tepen
pacro3HaBaHUEM.

Ow

mo

C. CRNN ucnonbs3yeT MEXaHU3M BHUMaHUs (attention) mpu mnpeackazaHuy TEKCTa.
D. Bexogasie Bektopel CNN B CRNN w#MeOT (UKCHPOBAHHYIO JUIMHY, KOTOpAs
COOTBETCTBYET KOJIMYECTBY CUMBOJIOB B TEKCTE.
E. CRNN wucnons3yer CBepTOYHBIC CIIOH JIJIs KJIaCCH(PUKAIUU CHMBOJIOB.
F. CRNN sBusercs end-to-end penieHuem.
G. CRNN mnpejcka3bpIBaeT cpa3y rOTOBYIO CTPOKY TEKCTa, JIJIsi KOTOPOU He TpeOdyeTrcs Jramna
JEKOIUPOBAHUSI.
H. CRNN mnpenckaspiBaeT QyOnHMpyrOIIHecs CHMBOJBI M3-3a TOro, 4uto receptive field
AMOEITUHTOB HAKJIaABIBAIOTCS APYT HA ApYra.
OTset: A, H.
3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)
Ne 3apanue OTtBer KomnereHnmus
n/n
1. Kakyto MeTpuKy JUIs OlIEHKH KauecTBa paboThI B YK-6
MOJIENH KJTacCU(UKAIINK KAPTUHOK CTOUT BBIOPATh,
€CJIM TaHHbIe CUIIBHO He COaTaHCHPOBAHBI 110
Kyaccam?
A. Accuracy
b. Fl-score
B. mAP
. loU
2. Kakoit mexanmsm B cersx ResNet mo3Bomwn Skip connection / OIlIK-2
YIIIyOnsTh BCe NAbHEHIe cetn? Residual Block
3. Kakoli THnm HeHWpoceTeBBIX MOAENEN MO3BOISAET VLM / IK-3
peurars 3anaun VQA — Vision Question Answering Vision Language
u Image Captioning? _Models/
Multimodal Models
4. Kakoii nepBriii One-stage moaxox ObLT MpeIOKeH YOLO IIK-5
anst - JgetektupoBanus — o0bekToB?  Ero ke
MOCHEAYIONINEe BEPCUU SABIISIIOTCS Ha JAHHBIA
MOMEHT CaMbIMU KCIOJIb3yEMBIMU CNN
nerekropamu B CV.
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