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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Nzydenne nuctummabl (Moayiist) «Computer vision (KommsiorepHoe 3peHHE)» TTO3BOJISET
HOHATH, KaK MAIIMHBI MOTYT MHTEPIPETHPOBATh U aHAJIM3UPOBATh BU3YaJIbHYIO MH(OPMALHIO,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX O0JAcTAX, KaK aBTOHOMHBIE TPAHCIIOPTHBIC
Cpe/CTBa, MEIUIIMHCKAs TUarHOCTHKA M 0e30MacHOCTh. JTa AUCHMILIMHA (MOAYJb) COYETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4YeHus1, 00paboTKM H300paKeHNUH U UCKYCCTBEHHOTO HHTEIJICKTA,
YTO JeNaeT e€ KIII0YeBOH I pa3BUTH COBPEMEHHBIX TEXHOJIOTHH M MHHOBALIMOHHBIX PEIICHHA.

Heap u3yyeHuss AMCUMIUIMHBI (MoAyJs): (GopMHpOBaHME KOMIUIEKCHOTO MOHHUMAaHUS
NPUHIUIIOB M TEXHOJOTHH 00paboTKM M300paKeHUH u BUACO IS A(PQPEKTUBHOTO pEIICHUS
MPAKTUYECKHX 3a7a4 B 00JaCTH UCKYCCTBEHHOT'O MHTEIIEKTA.

3agaum u3y4eHus TUCHUILIMHBI (MOIYJIs1):

— M3YYUTH OCHOBBI TU(POBOTO MPEICTABICHHUS N300paKEHUH U TPAJIUIIMOHHBIX alTOPUTMOB
UX aHaJlu3a JJIs MOATOTOBKY K paboTe ¢ COBPEMEHHBIMU TEXHOJIOTHSMHU;

— OCBOUTbH CTPYKTYpPHI TTTyOOKHX HEMPOHHBIX CETeH, MpeqHa3HAYCHHBIX JJISl paCllO3HABaHUS
00BEKTOB, pa3AeICHUs CIEH U JIOKATHU3AINH JIEMEHTOB Ha N300PaKEHHSIX;

—TMOHATH AJANTAII0 TPAHCHOPMEPHBIX MOJICNICH K 3aJadaM KOMITBIOTEPHOTO 3PCHHS,
TaKUM KaK KaTeropu3alus, oOHapy>keHUe U pa3OueHre n300pakeHHii;

— O3HAaKOMUTBHCSI C COBPEMEHHBIMU CTpaTerusiMu OOHApyKeHUs OOBEeKTOB 0e3 u ¢
UCTIOJI30BaHUEM OTIOPHBIX TOYCK JUTSI TOBBIIICHUS TOYHOCTH U () ()EKTUBHOCTH;

— pa3paboTaTh HaBBIKH MTPOCKTHUPOBAHUS SKCIICPUMEHTOB M JIEKOMIIO3HUIIUH CIIOKHBIX 331a4
Ha [0/13a]a4u 715 co3aHus YPGEKTUBHBIX PELICHH B 00JIACTH 3pEHHUSL.

B pe3yabTare 0CBOEHUSI TUCHHMIIMHBI (MOYJIs1) 00y4AIOUIUIICS 10/I2KEH

3HaAmMb:

— NPUHLMIBI TOJYYeHHUs] U XpaHEHUsT H300pakeHHUs B KOMIIBIOTEPE, KIACCUYECKUE
HeoOyJaeMble METOIbI 00pPa0OTKH U300paKEHUH,

—KaK yCTPOCHBI apXUTCKTYphl 0PKOOHOB HEHPOHHBIX CETEH IS 3a/1ad Kiaccupukanum,
CerMeHTalluH, ACTeKIINH;

—Kak TpaHCHOPMEpHBIE aAPXUTEKTYphl aaanTupoBaHbl s obnactu CV B 3amadax
KJIacCHU(UKALUN/ETEKI[NI/CETMEHTAI[UHN, aKTyallbHbIE TMOAXOABl B 3aJaue JETeKTHUPOBAHUS
o6wexroB: anchor-based, anchor-free;

— YCTPOWCTBO M MPHUHITUIIBI pabOThl apXUTEKTYp HEHpOCeTel i 3ajad CerMEeHTAIluu U
pose estimation;

— YCTPOMCTBO U MPUHLUIBI pabOTHl pyHAaMeHTaNbHbIX Mojenel B CV u VLM,

— MOAXOJIbI A 00y4YeHus Mojeneil 3¢(HeKTUBHOTO H3BIEUEHHUS MPU3HAKOB, B YACTHOCTH
s 3agad FaceRec/RelD/Retrieval;

—— OCHOBHBIE METO/IBI JUIsl TPEKMHTA OJTHOT0/MHOKECTBAa 00 bEKTOB, MANUIIIIAH ONITUYECKOTO
pacro3HaBaHMs CUMBOJIOB, COBPEMEHHBIE METO/IbI 00YUEeHHs ceTel 0e3 yUuTens.

ymembp:

— IIPUMEHSTH KJIACCUYECKHE METO/IbI 00pabOTKH U300paKeHUH;

—o00y4aTh HEWpOHHBIE ceTH I 3aJay KiaccuuKanuy/ AeTeKIHH/ CerMeHTaluu/
HAXO/ICHUS KJIFOYEBBIX TOUEK/PACIIO3HABAHUS JICHCTBUA;

—pemath 3a1a4u 3QGEeKTUBHO 3a CUET MOCTPOCHHUS JIydllero naifruiaiiHa oOydeHus |
WCIIOJIb30BaHUsI COBPEMEHHBIX OMOIHOTEK;

— MPUMEHSITHh (yHIaMEHTAIbHBIE MOJICIIH JJIsl PEIICHUs 3a/1a4, PeliaTh 3a/1a4i HE TOJIBKO
Ha CTATUYHBIX KaJipaxX, HO M Ha BUJICOMOTOKE.

enademp:

— HaBbIKaMU TPOBEJEHUS U OICHKU DKCIEPHUMEHTOB MO OOyUYEHHUIO ceTell COOOpa3HBIX
IIOCTaBJIICHHOH 3ajade;

— HaBBIKaMH JIEKOMIIO3UPOBAHUS CJI0’KHOCOCTaBHBIX 3ajlad Ha 0oJiee MeJIKHUe U CO3JaHuil
nairaiHa, pelarolero UeJeByko 3aauy.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
w/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
(Moyus) Jexuun CeMuHapbl CamocrosnTe KOHTPOITH
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 CV 1o snoxu 6 6 16 Jlomarirare
HEWPOHHBIX CETEn 3aJlaHUs,
TecTbl
2 3amaya KiacCUPpUKAIUT 6 7 16 Jomaraue
B CV 3aJIaHus,
Tectnl
3 bazossie 3amaun B CV 7 7 16 Jlomarirame
3a/IaHms,
Tectnl
4 Crnenmnanu3upoBaHHBIC 7 7 18 Homarrane
3agaud B CV 3aJaHus,
TecTbl
5 Large Models B CV 7 7 18 Jomamaue
3aJlaHus,
TecTbl
3auem 4
Hmozo: 33 34 4 94
Obvem oucuunaunsl (Mooyis) 165
(6 ax. u.)
3. CopaepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
JAMCUHMILJIMHBI (MO1YJIs1)
1 CV 1o snoxu HelpoHHBIX ceTeil | BBenenue B kypc. M300paxkenue. ba3zosrie onepanuu
Krnaccuueckue MeTo bl 00pa0doTKU n300paskeHU
2 3agaua xiaccupukanuu B CV Apxurextypsl CNN
O dhexTuBHBIN NaiinIaiH 00y4eHus ceTu
Tpancdopmepst B CV: ViT, Deit, Swin
3 bazossie 3amaun B CV Keypoint Detection
Cermenranus uzobpaxenuii, SAM
JeTexnus o0beKkTOB: anchor-based
JHerexnus o0bekToB: anchor-free
4 Criermanm3upoBanHbie 3aaun B | Face Recognition/Re-Identification/Image Retrieval
Ccv Multi-Object Tracking (MOT)
Optical Character Recognition (OCR)
5 Large Models 8 CV Self-Supervised Learning
Vision Language Models (VLMs)
Overview
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeiesIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Huxonenko C., Kanypun A., Apxanrenbckas E. ['lmty6okoe o0yuenune. — CIIO.: TTutep,
2018. — 480 c.: un. — (Cepus «bubnuoreka 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. — (Cepus
«bubnunoreka 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.

5. MarepuajibHO-TeXHHYECKOe o0ecredeHne

YHuBepcUTEeT pacmojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEHCTBYIOIIUM MTPOTHUBOIIOKAPHBIM MPAaBUIaM U HOPMaM U 00ECIIeYMBAIOIIECH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydarouXcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABISAIOT COO0M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThl M OMELIEHUS Ui XpaHEHUs U MPOPUIAKTHUECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMM CPEJICTBAMHU OOYy4YEHHs, CIYyXalllUMU JJIs MpPEeACTaBlIeHUsl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne qucurInHel (MOIYIIs1) 00ECIIEYNBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHMYECKUMH KAIIbKYIISITOPAMH;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pa0OThI 00yUYaIOIINUXCSI, B TOM YHCIIE TPUCTTOCOOTICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMALMOHHO-00pPA30BATEIbHYIO  CPEny
YHuBepcurera.

OOyuaromMess TpeAoCTaBIseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM

ONEeKTPOHHBIA JOKYMEHT



YUCJIE JJICKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHaIbHBIM 0Oa3am
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja CcebLika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix ais IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhIcIIero oOpazoBanus Poccuiickoit @enepanuu
5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Undopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrPaMMHOr0  OOEClEeYeHHsl, COBPEMEHHbIE MpodeccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsiemMoe
OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE
Server)
Bpay3zepbI:
Sunekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynpapjeHusi 0a3aMH JaHHbIX:
Microsoft Imagine (SQL Server) | sapyGesxnoe | muuensmonHoe
Cucrembl pe3epBHOro konuposanms (backup):
Acronis Backup Advanced for 3apybexHOe JIMIICH3UOHHOE
HyperV
CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:
Koncynsranrllintoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoOBasi CUCTEMa
Cpencrpa aHTMBMPYCHOM 3aILMTHI:
Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE
ousneca CranmaptHbiii Russian
Edition
Cpeabl pa3padoTKu:
Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHoe cBOOOJTHO pacIpOCTpaHsIeMOe
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Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CucreMsbl ynpasJjieHus1 oudjanorpadguieckoii mHpopmManmeii:

Zotero | 3apyOeKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe

6. MeToanyecKkue u OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nporiecce nzyuenus aucuuruinasl (Moayis) «Computer vision (KoMibroTepHoe 3peHue)»
B paMKax TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH UCIIOIB3YIOTCSl TAKHE BUABI YICOHOW pabOTHI, KaK
JICKIMH, TPAKTHYSCKUE 3aHATHS, JOMAIHUE 3aJaHus, TECThl, a TAKXKE pPa3IUYHBbIC BHJIbI
CaMOCTOSITENIbHOW paboThl 00ydaromuxcst 1O 3aJaHHI0 TIPETOoAaBaTeNs, HANpaBJICHHbIC Ha
pa3BUTHE  HABBIKOB  MPO(ECCHOHANLHOW  JICKCHMKH,  3aKpeIUICHUE  MPAKTUYCCKUX
PO eCCUOHATLHBIX KOMITIETEHITHIA, TTOOIPEHNUE HHUIHATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWNTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuwecxom 3aHﬂmuu) — AaKTHBHas pa60Ta cIymareid Ha
CCMHUHApPEC, €TI0 OTBCTHI HA BOIIPOCHI NPCIIOAABATCIIA U YIACTUC B TUCKYCCHUH.

,Z[J'ISI YCIICHIHOTO YYaCTHA B CCMHUHAPEC CIYyIIATCIIIM PEKOMCHAYCTCA 3apaHCC O3HAKOMUTLCA
C TeMoH O6CY)KI[€HI/I${, IpoYnTaTh HCO6XOI[I/IMI>IG MaTepuaJibl U IMMOATOTOBHUTDH BOIIPOCHI. Baxno
AKTUBHO CJIYHIAaTb U BOBJICKATHECA B JJUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUA U apIr'yMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIPOCHI IIperiogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHBIM,
onupasicChb Ha I/I3y‘~IeHHBII\/'I Marcpuall. Taxokxe moae3Ho moAACPIKUBATE AUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 00OTraTHTh 06Cy>KI[eHI/Ie " paClIUPpUTL CBOU 3HAHUA.

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

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMenmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepual. lcrmonb3oBaTh pa3inuyHbIE HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHMU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O Ka4€CTBE NOHUMAHUS OCHOBHBIX IOHATHA H3y4aeMOIO
Marepuana. TecroBble 3aJaHUs COCTaBIECHBl K KJIIOYEBBIM IIOHATHUAM, OCHOBHBIM pas3zecilaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JUis1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHNA anmapaT JUCIUILTMHbBI
(MOmyJIs1), TOHUMATh CMBICIT HAyUHBIX KaTETOPUN U YMETh UX UCIOIb30BaTh B PO ECCHOHATBHON
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JICKCHUKE. BJ'IaI[eHI/Ie MMOHATHHHBIM arrmaparoMm, BKJIIOUYEHHBIM B TECTOBBIC 3aaHus, IMO3BOJISACT
npenoaaBaTeIto 61:ICTp0 MMPpOBCPUTH YPOBCHB ITOHHMMaHHA ClIymaTreiisiMiu BaXXHBIX
MCTOAOJIOTMYCCKUX KaTeFOpHﬁ.

Camocmosmenvnaa paboma — paboTa ciylmiatenei, HampaBiIeHHas Ha YIIIyOJEHHOE
U3y4eHHE OTJCJIbHBIX TEM M BOIPOCOB YUeOHON JUCLUIUIMHBL (MOIYIIS).

B  mpomecce  camocTosiTenbHOM — paOOThl  CAyHmIATEIHM  B3aUMOJCHCTBYIOT — C
PEKOMEH/IOBAaHHBIMM MaTepuajlaMi [P MHUHUMAJIbHOM YYacTHUHM IIpernojaBaTens. 3ajadu
CIIyIIaTeNs BKIIOYAIOT paboTy ¢ KOHCIEKTaMH JIeKIUi (00paboTKa TeKcTa), HOBTOPHOE H3yUEeHUE
y4eOHBIX MaTe€pHUajIOB IUIAHOB U T€3UCOB OTBETOB, U3Y4YE€HUE JIOTIOJIHUTENbHBIX TEM, BBIIIOJIHEHUE
y4eOHO-HUCCIIEI0BATEIbCKUX 3a/IaHUH U IPYTO€.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl 0 JUCHHMILUIUHE (MOIYJII0)

OrneHuBaHuEe YpOBHSI Y4YEOHBIX JOCTHMIKEHHH OOYdYalOmUXCsl MO JUCHUIUTHHE (MOIYIIIO)
OCYILIECTBIISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAIlUU.
IIpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme

3auema.

Jlns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHOW AaTTecTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHON
ATUOAIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OlleHKA OlleHKA 3ayer 00y4eHHMs MO JMCHUTUINHE (MOIY.TI0)

10 OTtnu4aHO 3a4yteHo Craymatens MOTHOCTBIO BIAJCET 3HAHHSIMU,

9 OTIMYHO 3auTeHo U3JI0KEHHBIMH B paboyell mporpamme, Hu

8 OTINYHO 3449TEHO rIyOOKO OCMBICISCT JUCHUIUIMHY (MOIYJIb).

On CaMOCTOSTEILHO u JIOTUYECKH
MOCJIEIOBATENILHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Haubosee BaXKHOM.
YmMmeer aHATM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETH3UPOBATH M  CHCTEMATU3UPOBATH
W3yUYCHHBIH MAaTepuall, BBIIENSAS KIIIOYCBBIC
MOMCHTBI n YCTaHaBHI/IBaH HpI/I‘II/IHHO'
clefcTBeHHbIe CBsi3u. YeTko ¢opmynupyer
OTBETEL, YBEPEHHO HHTEPIPETUPYET
pe3yJIbTaThl aHaJIN30B u JIPYTUX
HCCIICIOBAHUHN, a TaKKe pPelacT CIOXHBIC
3agaun. Clyliateib XOpOIIO 3HAKOM ¢
METOIAMH HCCIEHOBAaHUS, HEOOXOIUMBIMU
JUIS TIPAKTHYECKON JESTENbHOCTH, U yMEeT
CBS3bBIBATH TeOpeTI/IT-IeCKI/Ie ACIICKTHI
JUCHUTUTAHBL  (MOAYJI) € MPAKTHYSCKUMHU

3aJla4aMHu.
Xoporo 3aureHo Crymatens o0iamaeT 3HAHUSAMHU TMpeaMeTa
6 Xopomo 3auTeHo MOYTH B TIOJHOM o0OBbeMe  paboueit

nporpaMmbel 1 CaMOCTOSATCIIBHO, JIOTUYCCKHU
MMOCJICA0OBATCIIbHO U BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

Ha BCE BOIPOCHI, aKI[CHTHPYsS BHUMaHHC Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATH, CpaBHHBATB,
KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3HUPOBaTh W CHCTEMAaTH3HUPOBATh
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIIOYEBbIE  aCMEeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3H.
®dopMynUpyeT CBOM OTBEThI, YBEPEHHO
WHTEPIPETUPYET pEe3yIbTAThl AHAIU30B U
JIPYTHX HWCCJICIOBAaHMA, a TaKkKe peIacT
CJIOKHEIE CUTYallMOHHBIC 3a/1a4H.
Crnymarens XOpOIIO 3HAKOM C METOJaMH
HCCIICOBAHU, HEOOXOIUMBIMU JUIS
MPAaKTUYCCKOW  NIEATETBbHOCTH, W  yMeeT
CBA3bIBATH TCOpCTI/I‘IeCKI/IC ACIICKThI
npeaMeTa ¢ MPaKTHUCCKUMH 33[a4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO Crnymarens obmagaer 0a30BRIMH 3HAHUSMHU

4 Y I0BAETBOPUTENBHO|  3aYTEHO 10 JICUHIINHEE (MOJYIIO), HO HCIIBITEIBACT
TPYAHOCTHU ITPU CaAMOCTOSATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacaromuecss cyTd BompocoB. Ciymarensb
CHOCOOEH pemarbh TOJBKO CaMble MPOCTHIC
3aJaud W BiaJeeT JUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIICIOBAHUSI.

He CIaH He 3auteno CHyH.[aTeHL HE€ OBJaAcCIa 00s3aTeIbHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAaHUM TI0 INpeaMeTy U HE
1 He cIaH He 3auteHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

MpenoJaBareiib  3aJaeT JIOMOJHUTEIbHbIE
HaBOJSIIIIUE BOIIPOCHI.

Huctunnuua (monyns) «Computer vision (KommbroTepHoe 3peHHE)» OlIEHHUBAeTCs
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH | Bec ‘ KoanuectBo ‘ Onucanue

Hakxonumenvnasn OUEHKa

Homamrnue 3aganus | 60% 5 HaGop 3azmad o remMam Hezenu

TecTsl 5 [Mucermennas pabota ¢ HabOpoM 3a/1a4, KOTOPBIE HY)KHO
PEUIUTH 3a OIrPAHUYCHHOC BPEMA

HPOMEJK'yIHOllHaﬂ ammecmauusn

3auer 40% 1 [TucemenHast niu ycTHas paboTa Hall 3aJJaHueM,
HanpaBJICHHBIM Ha MPOBEPKY MOJyYSHHBIX 3HAHUH 1
HAaBBIKOB I10 JTUCIHUILTHHE (MOYITIO)

®opmyia pacuéra UTOrOBOli OlEHKH MO aucnummHe (Moayiw) «Computer vision
(KomnbroTepHoe 3penue)»: «0,6 x HakomurtenbHas orenka (0,85 X cpemnee 3a gomarnrHue
3amanus + 0,15 x cpennee 3a tecthl) + 0,4 X 3auery.
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMalLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3aganue 1.

1. OO0wsacuuTe, 4TO Takoe HU(POBOE M300paKEHNE, M OMUIINTE OCHOBHBIE HapaMeTpHhl,
XapakTepu3yroIue n300paxeHue (pa3pelieHne, riryornHa mBera, IIBETOBOE IPOCTPAHCTBO).

2. Peammsyiite Ha Python knaccuueckuil MeTon oOHapy>KEHHs TPAaHUI] HA H300paKEHUU
(manpumep, onieparop Cobens nnu Kanan) ¢ ucnonp3oBanueM oudimorekn OpenCV.

3. IlpoBeaure HKCHEPUMEHT: MPUMEHHUTE BBIOPAHHBIA METOJ K  HECKOJIBKHM
N300paKeHMSIM € Pa3HOM CTENEHBIO IIIyMOB ¥ IPOKOMMEHTUPYITE NOJyYEHHbIE PE3YIIbTaThI.

3aganue 2.

1. MW3yuute apxutekTypy ResNet u omummre KIIOUEBYIO HICHO OCTATOYHBIX OJOKOB
(residual blocks) u ux BnusiHue Ha 00y4YeHHE TTTyOOKHX CETEH.

2. Tlocrpoiite mairmuiaiiH oOydeHHs NPOCTOM CBEPTOYHOH HEHpOCETH s 3a1aud
kiaccuukanuu uzoopaxenuit (Hampumep, CIFAR-10) ¢ wucnonb3oBanmem PyTorch wmm
TensorFlow. BxitounTe 3Tans! MoAroTOBKH JaHHBIX, HACTPOWKH ONTUMHU3ATOPa, (PyHKIUH OTEPh
U METPUK.

3. IIpoBeaurte 3KCIEPUMEHT € pa3IMYHBIMHM THIIEpIapaMeTpaMu (Hampumep, pasMepoM
6ar4a, CKOPOCTHIO O0YUYEHHMS) M ONMMILIKMTE, KAaK OHU BJIUSAIOT Ha 00y4eHHE U Ka4eCTBO MOJIEIIH.

3aganmue 3.

1.  Omumute npunnun padots! Vision Transformer (ViT) u o0bsicHUTE, KaK TIPOUCXOIUT
pazOueHue H300paKeHUS Ha IMaTYU B UX 00paboTKa.

2. Osnakombtech ¢ Mogenbio CLIP (Contrastive Language-Image Pre-training) u xpaTko
U3JIOKUTE, KaK OHA OOBEAUHSIET BU3yaJIbHbIE U TEKCTOBbBIE MPECTABICHUS.

3. PeanusyiiTe Ha mpakTHKe MPOCTON NMPUMEP HCIOJIB30BAaHUS MPea0OyueHHONH MOJeNn
CLIP nuis noucka u300paxeHu 1o TeKCTOBOMY 3ampocy ¢ nomoiuisio oudauorexku OpenAl CLIP
WJIM aHAJIOTUYHOM.

Jlomamnee 3aganue 2.

3ananme 1.

1. WM3yuute OCHOBHBIE METOJABI CETMEHTAIIMN U300paKEHUH, TaKhe KaK CErMEHTalMs Ha
OCHOBE IOPOrOB, METOJI AKTHUBHBIX KOHTYpOB (snakes) W cerMeHTalusl C HCIOJIb30BaHUEM
HelpoHHBIX cerell (Hanpumep, U-Net). Hanummure kpaTkoe onucaHue KaxJoro MeToa.

2. Peanusyiite anroput™ cerMeHTalMu U300pa’keHHs ¢ UCIOIb30BaHUEM Mojaean SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO nnu Bami cOOCTBEHHBIH HabOp
n3o0pakenuit). OIEHUTE KayecTBO CErMEHTAllMM C TIOMOIIBI0 METpUK, Takux Kak loU
(Intersection over Union).

3. [IIpoBeamrte SKCIIEpUMEHT, U3MEHSS MapaMeTpsl Moaenu SAM, U mpoaHAM3UPYITE,
KaK 3TO BJIMSET HAa KAUECTBO CETMEHTAIIH.

3aganue 2.

1. W3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. Hanumure kpaTkoe cpaBHEHHE UX OCOOCHHOCTEN U 00acTeil MpUMeHEHUs.

2. Peanusyiite netextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HampuMep,
Pascal VOC unu COCO). Ouenute npou3BOIUTEILHOCTh MOJIENHU C TOMOIIBIO METPUK, TAKUX KaK
MAP (mean Average Precision).

ONEeKTPOHHBIA JOKYMEHT



3. WMsyunrte meronwsr omnenku mo3wl (Key-Point Estimation), takue kak OpenPose wnm
PoseNet. Peanu3zyiite ouH U3 3TUX METOAOB Ha HAOOPE JAHHBIX M BU3YAIU3UPYHTE Pe3yIbTATHI,
OTMETHB KJIFOUEBBIE TOUKH HA H300PaKECHHUSX.

3ananmue 3.

1. Wyuute metonsl pacnio3HaBanus null (Face Recognition) u nepennentudukamnmu (Re-
Identification). HanmummuTe kpatkoe onucanue moaxoaos, Takux kak FaceNet u DeepFace, a Taxoke
UX IPUMEHEHHUS.

2. Peanu3syiiTe cucteMy pacrno3HaBaHUS JIUMLL C UCIIOIb30BAaHUEM NPEAOO0YUCHHON MOJIEIH
(nanpumep, FaceNet) Ha Habope nzo0paxkenuit. OlieHUTe TOYHOCTh PACIIO3HABAHUS HA TECTOBOM
HaOOpe JaHHBIX.

3. HMByumre MeTOaBl MHOTOKpAaTHOTO oTciekuBaHus o0bekToB (MOT), Takne kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite onuH U3 METOJIOB Ha BHJIEO C
HECKOJIbKUMH JBIKYILIUMUCS OOBEKTaMH U BU3YaJTH3UPYHTE PE3YIbTaThl OTCICKHBAHUS.

JlomaiHee 3aganue 3.

3aganmue 1.

1. MWzyuute ocHoBHble sTanbl OCR: npenobpaboTka H300pa)keHHs, CETMEHTaUs
CHUMBOJIOB, pacrio3HaBaHue U nocTobpadboTka. Onummre TunuyHblie npodieMmsl OCR 1 MeTo1bI MX
pelLieHus.

2. Peammsyiite mpoctyto cuctemy OCR Ha 0aze OTKpBHITOH OMOMMOTEKH (Hampumep,
Tesseract) u mportecTupyiite €€ Ha HabOpe CKaHMPOBAaHHBIX JOKYMEHTOB MK (oTorpaduii ¢
TEKCTOM.

3. MH3yuure meToasl pacnio3HaBaHus AelicTBuii (Action Recognition) B Buaeo, Hampumep,
3D-CNN win Moaenu Ha ocHOBe TpaHchopMmepoB. ONMUIINTE KITFOUEBble 0COOCHHOCTH U 33/1a4H,
KOTOpbIE PELIAOT 3TH METOIBI.

3aganmue 2.

1. OsHakoMbTeCh C TNPHHIMIIAMH CaMOKOHTpojupyemoro obyuenusi (Self-Supervised
Learning) u onummMre, Kak OHO NMPUMEHSETCSI B KOMIBIOTEPHOM 3pEHHUU (HampuMep, METOJbI
contrastive learning: SimCLR, MoCo).

2. Peammsyiite TpEeHHPOBKY NPOCTOW MOETH CAMOKOHTPOJIMPYEMOTO OOydeHHUs Ha
Habope uzoOpaxenuii (Hanpumep, CIFAR-10) ¢ ucnonp3oBaHWeM OJHOTO U3 TOMYJISPHBIX
METOJIOB.

3. WM3yuwure apxutexkrypy u npumenenue Vision Language Models (VLMs), Takux Kak
CLIP nnu Flamingo. Onummre, Kak OHU CBSI3bIBAIOT BU3YaJIbHbBIE U TEKCTOBBIE JaHHBIE.

3aganue 3.

1. H3yuute MeTonbl ONTHUMH3AINN MOJENEH s YCKOpeHHs MH(epeHca: KBaHTOBaHHUE,
npayHuHr, knowledge distillation. OnuiuTe NPUHIUIBI KaXKA0TO METO/IA.

2. Bribepure npenoOydueHHnyo mMoaens (Hanpumep, ResNet) u mpoBeanTe IKCIIEPUMEHT
1o e€ ONTUMH3ALUH C TTOMOIIBIO OJTHOTO U3 METOJI0B yCKOpeHus. CpaBHUTE CKOPOCTh U TOYHOCTh
JI0 ¥ TIOCJIe ONTUMM3AIINH.

3. MHccnenyiite OGMOAMOTEKHM M MHCTPYMEHTHI [uid yckopeHust uHpepenca (TensorRT,
ONNX Runtime, OpenVINO) u onumure X OCHOBHbIE BO3MOKHOCTH.

IIpumepHBbIe 3a1aHUSA IO TeCTaM

Tect 1.
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Bomnpoc 1.
KakoBa ocHOBHast pyHKIHUs (HOTOAMOIOB B Kamepe?
A. YBenuueHue pKOCTH U300paKECHUS
B. IIpeoOpa3oBaHue cBeTa B 3JEKTPUUECKUNA CUTHAT
C. Coxpanenue n300paxeHHst Ha HOCUTEJe
D. VnopasneHue 3KkCro3unuei Kamepsl
Ortger: B.
Bonpoc 2.
Yro Takoe nebdaiepusanus’?
A. Tlpouecc npeobpa3zoBaHus 4epHO-0€10r0 H300paKEHUS B IIBETHOE
B. VYcrpanenue uBeToBbIX apTeakTOB Ha H300paKEHUIX
C. IIpeobpa3oBanue TaHHBIX C CEHCOPA B MOJHOLBETHOE H300paKEHHE
D. IIpouecc BrIpaBHUBaHUS U300paxKeHUIA
Ortger: C.
Bomnpoc 3.
KakoBo ocHOBHOE Ha3HaueHHe 11BETOBOM Moaenu HSV?
A. OtoOpakeHue 1BETa B TEPMHUHAX SIPKOCTU
B. Co3nanue uepHo-0enbix n300pakeHnit
C. OGneryenue paboThI C IIBETAMH, YUUTHIBAsI BOCIIPUSTUE YEITOBEKA
D. Xpanenue n3o0paxeHHus B TpeX APYruX MEPBUYHBIX [BETAX: IIMaH, MaJDKCHTA, KEITHIH
Ortger: D.
Bomnpoc 4.
Kakoii 11BeT cOOTBETCTBYeT KOMOMHAILIMU BCEX TPEX MEPBUYHBIX I[BETOB B Mojenu RGB?
A. Yepusblit
B. benmiii
C. Cepsnrit
D. Kpacubiii
Otger: B.
Bompoc 5.
Uro Takoe MomnuKceIbHas ornepanus?
A. Ornepanusi, IpUMEHSIONMAsICS KO BCEMY H300paKEHUIO LIEIUKOM
B. Omnepanus, npuMeHsemMasi K OTA€TbHBIM TUKCEISIM U300pakKeHUs
C. IIponecc nepecuera 3HaYSHHsI TUKCEIS B HOBOI 1IBETOBOIM MOJEIH
D. Vnyudmenue koHTpacTa U300paskeHus
Ortgert: B.

Tecr 2.

Bonpoc 1.
Kakoro tuna 1eTekTupoBaHUs HE CYLIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free
Ortser: B.
Bomnpoc 2.
Kakas u3 3Tux MeTpuk/onepaluii He ucronb3yercs npu noacyere AP?
A. loU
B. Precision
C. Recall
D. NMS
OrTser: D.
Bomnpoc 3.
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Yro takoe Average Precision?

A
B.
C.
D.

OrtBerT:

Oro iomazas nox Precision-Recall kpuBoit

Oto Precision pu score=0.5

3to cpenuwmii precision npu ckopax 0.5..0.95

OT0 cpenHee reomerpudeckoe Mexxay Precision u Recall mis Bcex BOZMOXKHBIX CKOpPOB
JIETEeKTOpa

A.

Bomnpoc 4.
Kaxk n3mensTcs mokasarenu MeTpuk rpu yBesnmuenuu th iou ¢ 0.5 1o 0.95

A.
B.
C.
D.
OTBeT:

AP ymenbmntcs

AP yBenuuutcs

MaxkcumansHbiii Recall yBenuuuntcs
MakcumanbHbIi Precision yBeauauTcs
A.

Bomnpoc 5.
Kakoii 13 3THX JI0OCCOB OOBIYHO HE UCTIONB3YETCA B 3a7ja4ax JCTEKTUPOBAHUS?

A.
B.
C.
D.
OTBeT:

GloU Loss
CloU Loss
BloU Loss
DloU Loss
C.

Tecrt 3.

Bomnpoc 1.
Bri6epuTte s0:xxkHbIe yTBepkaeHUs o0 3agaue OCR:

A.

B.
C.

mnmo

G.

Ortser:

3amaua OCR mnpennazHadena nias MpeoOpa3oBaHUS TEKCTOBOM HWHGOpMallid B
U300paxeHMUsl.

OCR moxeT paboTaTh KakK ¢ €YaTHBIM, TaK U C PYKOHCHBIM TEKCTOM.

Scene Text Recognition - aTo moa3anaya OCR, cBsi3aHHas ¢ pacro3HaBaHUEM TEKCTa Ha
JOKYMEHTax

Bce naracerst OCR conepxat pacuin@poBaHHBIE TEKCTHI.

Mertpuku OCR 0a3upyrotrcst Ha paccTosiHuM JleBeHTelHa.

Paccrossnne JleBeHIITeiiHa MOKHO HCIOJB30BaTh TOJBKO I CpPAaBHEHHUS CIIOB
OJIMHAKOBOM JJIVHBI.

B 3agaue OCR 00b1yHO paccmarpuBaroTcs nBe meTpuku - Character Error Rate u Word
Error Rate.

A C D, F

Bonpoc 2.
Bri6epuTte s10:xkH0€e yTBepkaeHHe o naitmiaiine OCR:

A. V3BieyeHue KIFOUEBOM HHGOPMAIIMK 3aBUCUT OT OM3HEC-3a/1auu.
B. BripaBHHMBaHHE TEKCTa Mepe/ ACTEKIIUEH HEOOX0UMO TOJIBKO MTPH paboTe ¢ MeYaTHBIMU
JIOKYMCHTaMHU.
C. Jlerexkmuus TeKcTa — 3TO MPOIECC HAXOKIACHUS M JIOKAIHM3AIMK TEKCTOBBIX 00JIacTel Ha
U300paKEeHHH.
D. Pacno3naBanue Tekcrta MoxeT ucrnoiab3oBath kak CTC-based, tak u Attention-based
TIOJTXOJIBI.
E. Jlns wm3BiedeHust KiO4YEBON WHOOpPMAIMM MOXKHO HCIIOIB30BaTh Tpad)OBBIE CETH U
SI3BIKOBBIC MOJICIIH.
F. Tloaxombl JoKamU3aIMK TEKCTA JAEIATCS Ha regression-based u segmentation-based.
Ortger: B.
Bomnpoc 3.
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Bri6epute BepHbIe YTBEPKICHHS O AETEKIIMH TEKCTa:
A. B OCR MOXHO AETEeKTUPOBATh KaK OTJEIbHBIE CUMBOJIbI, TAK U CJIOBA WU CTPOKH.
B. Perpeccuonnble METOABI JIy4llle MOIXOIAT JIJIsl TEKCTA MIPOU3BOIBLHON (DOPMBI.
C. CerMeHTalMOHHBIE METOABl JCTEKIIMM TEKCTa OMPEISISIIOT TEKCTOBBIE 001acTH,
MpeJICKa3bIBasi MACKH ISl OTAEIBHBIX OYKB WJIH CIIOB.
D. PerpeccuoHHbIE METOMABI JCTEKIIMH TEKCTa HCIONB3YIOT JIETEKTOPhl 00BEKTOB (anchor-
based/anchor-free).
E. CroXHOCTB IeTEeKIUU TEKCTa 00YCIOBIIEHA TOJIHKO HU3KUM KauyeCTBOM M300paKCHHIM.
F. CermeHTanoHHbIE METOJBI TPEOYIOT CIOXKHOW MOCTOOPAaOOTKU ISl HW3BIICUCHHS
TEKCTOBBIX 00JIACTEH.
Otset: A, C, D, F.
Bomnpoc 4.
Bri6epute o:xxHbIe yTBepkaeHus npo DBNet:
A. DBNet ucnons3yet kapTy OMHApHU3aINH TS IPEICKa3aHHBIX XUTMAIIOB YTOOBI BBIICTHUTh
TEKCTOBBIE 00JIACTH.
B. DBNet — 3T0 00BEKTHBIN IETEKTOP, KOTOPBIH HConb3yeT anchor-based moaxo.
C. bunapuzamuss B DBNet ocymectBisercs ¢ (DUKCHPOBAHHBIM IOPOTOM, 3aJaHHBIM
BPYUYHYIO.
D. DBNet anmpokcuMupyeT OMHAPU3ALINIO C TOMOUIBIO0 HENPEPHIBHON (DYHKIIHH.
E. B ocuoBe DBNet nexut apxurekrypa FPN, koTopast momoraer yunTelBaTh KOHTEKCT Ha
pa3HbIX YPOBHSIX.
F. DBNet sry4mie Bcero moaxoauT IS IETEKIUK TEKCTa Ha JJOKYMeHTaX, HO HedekTuBHA
JUISA IETEKIUU TekcTa “in the wild”.
Ortser: B, C, F.
Bompoc 5.
Bri6epute BepHbie yTBepkaeHue o mojenu CRNN:
A. CRNN o0benuHseT cBepTOYHbIC U PEKYPPEHTHBIE HEHPOCETH IS PACTIO3HABAHUS TEKCTA.
B. CRNN wucnosnb3dyer OOBEKTHBIA JETEKTOp I JIOKAJU3AlMH TEKCTa Tepea
pacro3HaBaHHUEM.

C. CRNN ucnosip3yeT MExaHU3M BHUMaHHUs (attention) mpu rmpeacKka3aHuy TeKCTa.

D. Beixogusie Bektopel CNN B CRNN wumeoT (UKCHpPOBaHHYIO JUIMHY, KOTOpas
COOTBETCTBYET KOJIMUECTBY CHMBOJIOB B TEKCTE.

E. CRNN ucnonb3yeT cBepTOUHbIE CIIOM JUIsI KJIaCCU(HUKALIUK CUMBOJIOB.

F. CRNN sBnsercsa end-to-end pemenuem.

G. CRNN npencka3bBaeT cpa3zy roToBYIO CTPOKY TEKCTa, JIsl KOTOpoil He TpeOyeTrcs 3Tana
JIEKOIUPOBAHMS.

H. CRNN mnpezacka3piBaeT AyOIUpyrOIIMECcs CHUMBOJBI M3-3a Toro, uro receptive field
HMOEIMHI OB HAKJIaIbIBAIOTCS IPYT Ha Apyra.

Ortser: A, H.

IIpuMepHBIH nepedyeHb TeM K 3a4eTy

1. Kak yctpoena kamepa. Jlebaitepuzanus. LiBeToBbie Mosenu. IlonukcenbHble onepamum.
BripaBauBanue rucrorpammbl. MaTeprnonsus. [Ipobnema anuacuura.

2. bunapmzanms. Mopdonorndeckue oneparun. ['panuenT mist n3odpaxenus. Omeparop
CoGenst. @unbTp Konnu. KonTypsr u npuMuTHBEL. ['oMorpadust.

3. TlocranoBka 3amaun kinaccudukanuu (one-label, multi-label). ImageNet, MeTtpuku.
Omnepanust cBEPTKH, e€ mapameTpsl U pasHoBuaHoctu: 2D Conv, DWS Conv, Grouped Conv.
ITepsrie CNN-ku (LeNet, AlexNet, VGG).

4. CewmeiictBo ResNet u ero konctpykims (ResNet, ResNeXt). Residual Block, Bottleneck
Block, Grouped Conv.

5. MobileNet v1-v3, NAS, MBConv, SE block.
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6. EfficientNet v1, v2, NAS, MBConv, Fused-MBConv, ocobeHHOCTH 00ydeHHS.

7. Tunepmapamerpbl 00ydeHUs: MHULMANW3aIMs, nperpeinsl, Loss, Optimizer, Batch,
Epoch, LR, LR Scheduling. Texuuku cemminpoBanus AaHHBIX, mixed precision.

8. Texuuku perynspuzamun: Weight Decay, Label Smoothing, EMA, Random Erasing,
GridMask, Mukcunr (CutMix, MixUp). IMaiimnaiitaer ayrmenranuii: Auto, Random, AugMix,
Trivial. Test Time Augmentations. Progressive training.

9. Vision Transformer (ViT): ycrpoiicTBo, ocHOBHBIe Osioku. Hybrid ViT. Ocobennoctu
o0yueHus u cpapHenue ¢ CNN.

10. ITocranoBka 3amaum aetektupoBanusi. Loss-sl. Merpuku: AP, Precision/Recall, loU.
Two-stage nerekropsr: R-CNN family.

11. Anchor-based gerextopsr: YOLO, SSD. IMupamuasr npusnakos, FPN, RetinaNet.

12. Anchor-free nerexropsr: CenterNet, FCOS, DETR

13. IlocranoBka 3amauu cerMeHTauu. Metpuku u jiocchl. UNet

14. Apxwurektypsl aist cermentanuu: LinkNet, UNet++, DeepLabV3, FPN, HRNet

15. Segment Anything Model, Segment Anything Model 2.

16. ITocranoBka 3amau Key Point Detection u Pose Estimation. Merpuku. Top-down u
bottom-up moaxoasr. DeepPose.

17. CPMs, Stacked Hourglass, HRNet, RSN.

18. ViTPose. OpenPose.

19. Cucremsr pacmnosnaBanust . Open-set u Closed-set 3amaum  pacmo3HaBaHWHSL.
Bepudukanuus u unentudukanusa. Cesasp ¢ RelD, Image Retrieval. Merpuku nns 3amauu
pacnioznaBanwust aui. Knowledge Distillation.

20. Metric Learning Losses: Contrastive Loss, Triplet Loss, Softmax Loss, Softmax
margin-based losses, ArcFace.

21. Ilocranorka 3agaurt MOT. Merpuku MOT: MOTA, MOTP, IDF1, HOTA, IDsw. SOT:
noctanoBka 3a1aun, GOTURN. MCMOT: nocranoBka 3a7a4u, W€y peain3aluu.

22. SORT, ®unwstp Kanmana.

23. DeepSORT, FairMOT, ByteTrack, BOT-SORT.

24. SSL: mocraHoBKa 3amauM, oleHKa KadectBa. Kimaccuueckue pretext tasks. SIMCLR,
BYOL.

25. DINO, MAE, DINO v2.

26. VLM, Foundation Model - ompenenenus. VLM: noaxoapl kK 00y4eHHUIO, KITFOUCBBIE
acrniekThl 00yuenusi, merpuku. CLIP. Zero-shot classification ¢ CLIP. Florence.

27. BLIP, BLIP-2, Frozen.

28. LLaVa, Florence-2.

29. Grounded Models: GLIP, Grounding DINO, Grounded SAM, etc

30. OCR: mocraHOBKa 3amaud, maracetsl, MeTpuku. Ilaiimmaitn OCR. Text Detection:
CRAFT, DBNEet.

31. Text Recognition: CRNN, CTC, SAR.

32. GAN: vanilla, cGAN, pix2pix, cycleGAN, StyleGAN

33. Diffusion: forward and backward processes. Latent Diffusion, Stable Diffusion.
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