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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma mucumrminabl (Moxyns) «Computer vision (KoMmeiotepHoe 3penue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMITbIOTEpHBIC Hayku, mpoduiab «[Iporpamma nByx aumimomoB HUY BIID u 1Y
«ICKYCCTBEHHBI WHTEJUIEKT», YTBEP)KICHHBIA IPUKa30M MMHHCTEpCTBA HAyKH U BBICLIETO
obpazoBanus Poccuiickoit @eaepannu Ne 810 ot 23.08.2017 rona.

Nzydenne nuctumimabl (Moayist) «Computer vision (KommbsioTepHoe 3peHHE)» TT03BOJISET
HOHATh, KaK MAIllMHbl MOTYT MHTEPIPETUPOBATh U aHAIN3UPOBATh BU3YaJbHYI MH(OPMALHUIO,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX O0JAcTAX, KaK aBTOHOMHBIE TPAHCIIOPTHBIC
CpeACTBa, MEIMIMHCKAsl TUarHOCTUKA M 0€30IaCHOCTb. JTa AUCUUILUIMHA (MOIYJb) COUETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4YeHus1, 00paboTKM H300paKEHNUH U UCKYCCTBEHHOTO HHTEIJICKTA,
YTO JieaeT e€ KIHYEBOM I pa3BUTHS COBPEMEHHBIX TEXHOJIOIMH M MHHOBALIMOHHBIX PEIICHU.

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

Hacrosimas aucuuruinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
«Iporpamma nByx mumiomoB HUY BIIID u LY «McKyccTBEHHBI MHTEIEKT» U BXOIUT B
BapHaTHBHYIO YacTh biioka 1, popmupyemyro ydacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUH, KaK
JTUCIUIIMHA TI0 BBIOODY.

Hucnummna (Moysb) nzydaercs Ha 1 wim 2 xypee, B 1, 2, 3 wim 4 cemectpe Ha BBIOOD.

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

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— ¢opMupoBaHUE 3HAHUN IO TeMaM: MIPUHIIUIIBI TOTYYCHHS U XPAHEHUS N300paxKeHHs B
KOMIIBIOTEpE, KJIacCHYecKHue HeoOydaeMble METOAbl 00paboTKU H300paxKeHHH, apXUTEKTyphl
05K00HOB HEWPOHHBIX ceTed NI 3a/1ay Kiaccu(UKaluK, CETMEHTAlMM, JEeTEeKIIUH, aJanTanus
TpaHCPOPMEPHBIX apXUTEKTyp I obmacti CV, yCTpOMCTBO M MPUHIUIBI padOThl apXUTEKTYP
HelpoceTel [uid 3aa4 CerMeHTaluu, pose estimation U pacro3HaBaHus IEUCTBUMN, aKTyaJdbHbIE
MOJIXO/IBI B 3a]1aUe JCTEKTUPOBaHUS 00BEKTOB: two-stage/anchor-based,anchor-free;

— mnpuoOpeTeHre 3HAHUKM U pa3BUTHE MOHMMAHUS MO TeMaM: YCTPOWCTBO U MPHHIIMIIBI
pabotsl pynnamentanbHbix Mojeneit B CV, takux kak CLIP, SAM, Grounding DINO, moaxo bt
st oOyueHust mozened 3(pPeKTUBHOTO M3BIEYEHUS NPU3HAKOB, B YACTHOCTH I 3ajad
FaceRec/RelD/Retrieval, ocHoBHbIe METOIBI I TPEKHHTa OJHOTO/MHOKECTBa OOBEKTOB,
naiIuiaifH ONTUYECKOTO PAclo3HaBaHUsI CHMBOJIOB, COBPEMEHHBIE METO/IbI 00yUeHUs ceTel Oe3
YUUTEIISA, MOAX0bI K TEHEPAIMH U300paKEeHU, B TOM YHUCJIe TeHepaTUBHBIC U TU(DPy3HOHHBIE
MOJIEIIH;

— OCBOEHME YMEHHH MPHUMEHSTh KIACCHYEeCKHE METOAbl OO0pabOTKH H300paKeHUH,
00yJaTh HEHPOHHBIE CETH JUIA 3a/Jad Kiaccuukanuu/ NEeTEeKIuH/ CErMEHTAINN/ HaxO0XICHUS
KITFOUEBBIX TOYEK/pacrio3HaBaHUs NEHCTBUH, pemaTh 3agaun dPQPEKTUBHO 3a CUET MOCTPOCHUS
Jy4liero mainiaiiHa oOy4yeHUS 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
COO00pa3HBIX TOCTAaBICHHOW 3ajade, NEKOMIO3UPOBAaHUS CIOKHOCOCTABHBIX 3a1ady Ha Oolee
MEJIKHAE U CO3[IaHNs MMalIUIaliHa, PEIIAoIIEro LEeJIEBYIO 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

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 peaarcTUUHbIE U
JIOCTHKUMBIE 1IETTH, OIPEACIATh
[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
JIESATENIbHOCTH, BKIIFOYAst yIacTHE
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO 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 MOJXOBI K
UCCJICJIOBAHUIO U aHAITU3Y
JTAHHBIX

OIIK-2.2.

YmMmeeT pa3pabaThiBaTh U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJIEIH [Tl PEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MIPOBOJIUTH UX aHAIIU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
HAyYHBIX HCCIICIOBAHUM

OIIK-2.3.

Nmeet mpakTryecKuid OMbIT
CO3JaHMs U HCCIIEA0BaHUS
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHbIX MPOEKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B ITyOJIUKAITUAX, KOH(PEPEHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIC KOHIICTIIIH U METOJIbI

I1K-3.

CrnocobeH permaTh 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO 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 s JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3a/a4, BKIFOYas y9acTHE B
MPOEKTaxX, T1ie ObLTH TOTYICHBI
pe3yJIbTaTel U
IMpOoaHAIIM3UPOBAHBI UX
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
IIPUHATHUIO OGOCHOBaHHLIX
pelIeHnt

[1K-4.

CriocobeH my0iayHO
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JTOTHYHO
($hopMyJIUPOBATh CBOU HAYUYHbBIS
Pe3yIIbTATHI, AaNTHPYS UX JJIS
Pa3IHYHbIX ayTUTOPHIA, & TAKXKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
NoJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJCHCTBYs C ayIMTOpUEN
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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 CV 1o snoxu 8 4 21 Jlomarirare
HEWPOHHBIX CETEn 3a/1aHus,
TecTol
2 3amaya KiacCUPpUKAIUT 12 6 26 Jomaraue
BCV 3aaHusl,
Tecthl
3 bazossie 3amaun B CV 16 8 35 Jlomarirame
3a1aHMs,
TecTsl,
CopeBHOBaHHUE
4 Criernanu3upoBaHHbIE 12 6 26 Jomamrane
3agaud B CV 3aJaHus,
Tectnl
5 Large Models B CV 12 6 26 Jomamaue
3a1aHus,
TecTsl,
CopeBHOBaHHUE
Ix3amen 4
Hmozo: 60 30 4 134
O6vem oucyuniunst (M00ys) 228
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 6
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Nen/m HaumeHoBaHue pasaeJia Conep:xanue TUCHUILTHHBI (MOYJs1) MO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 CV 110 310X¥1 HEUPOHHBIX CETEH Beenenue B nuciuiuinny. M3o0paxkenue. ba3zoBreie onepaiiuu

Knaccuueckue MeTozipl 00paboTKK N300paKeHUH

3anava knaccudukaryu B CV

Apxurextypsl CNN
O dhexTuBHBIN NaiinIaiH 00y4eHus ceTu
Tpanchopmepsl B CV: ViT, Deit, Swin

Ba3oseie 3amaun 8 CV

Keypoint Detection
Cermenranus uzodpaxenuii, SAM
Hertexnns 06sexToB: anchor-based
JHetexnus o0bekToB: anchor-free

CrnenunannsupoBaHHble 3a1au B CV

Face Recognition/Re-ldentification/Image Retrieval
Multi-Object Tracking (MOT)
Optical Character Recognition (OCR)

Large Models B CV

Self-Supervised Learning

Vision Language Models (VLMs)
Overview
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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 JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. KomnrerorepHoe 3penue. CoBpeMeHHbIE METO/Ibl U IIEPCIIEKTUBBI Pa3BUTHUS : MOHOTpahust
/ pen. P. JIasuc, M. Tepk ; niep. ¢ anra. B. C. Snenkosa. - Mocksa : JIMK Ilpecc, 2022. - 692 c. -
ISBN 978-5-93700-148-1. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2109506.

2. Koy, A. MckycCcTBEHHBIN MHTEUIEKT U KOMIIBIOTEPHOE 3peHne. PeabHbIe MPOEKTH Ha
Python, Keras u TensorFlow : npaktuueckoe pykoBoactso / A. Koyn, C. I'anmpky, M. Kazam. -
Canxkr-IlerepOypr : [Tutep, 2023. - 624 c. - (bectcemnepsr O’Reilly). - ISBN 978-5-4461-1840-3.
- Texcr : anextponnbiit. - URL: https://znanium.com/catalog/product/2123884.

/Jlonoanumensvhasn numepamypa:

1. IIpoxopenok, H. A. OpenCV u Java. O6paboTka n300paxeHui 1 KOMITbIOTEPHOE 3pEHUE
: mpakTuieckoe pykoBojactso / H. A. Ilpoxopenok. - Cankr-Ilerepoypr : BXB-ITerepOypr, 2018.
- 321 c. - (Ilpodeccuonanbroe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
snekTponHbid. - URL: https://znanium.ru/catalog/product/1856805.

2. Kopk, II. MamunHoe 3penue. OCHOBBI M alropuTMbl ¢ mpuMmepamu Ha Matlab :
npaktruaeckoe pykoBoacTso / I1. Kopk ; mep. ¢ anrn. B. C. Sfuenkosa. — Mocksa : JIMK IIpecc,
2023. - 586 c. — ISBN 978-5-93700-222-8. - Tekct : oanekrpoHnslii. - URL:
https://znanium.ru/catalog/product/2204248.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepuaibHO-TEXHHYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroLIeil MpoBeieHHe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKM, MPAKTHYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaroUXcsl, MPETYCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu O60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecriedrBaeTcsl B y4eOHBIX ayTUTOPHUSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.
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https://znanium.ru/catalog/product/2109506
https://znanium.com/catalog/product/2123884
https://znanium.ru/catalog/product/1856805
https://znanium.ru/catalog/product/2204248

[TomereHust 151 CAaMOCTOSITEIIBHOU pabOThl 00YJaIONIUXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATENBbHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(pECCHOHATBHBIM 0a3aM
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue noprajia Ccplika
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicToB https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe

OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOO/IHO pacIpoCcTpaHseMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBODOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jisl INIAHNPOBAHUS M YYeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | mnuensmonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) [ sapy6exuoe | muuensnonnoe
Cucremsbl pesepsHoro konuposanms (backup):
Acronis Backup Advanced for 3apy0exHoe JIMIIEH3HOHHOE
HyperV

CIIpﬁBO'—IHO-HpaBOBLIe CHCTEMBI:
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Koncynbrantllintoc: cipaBouHoO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencTBa aHTHBHPYCHOI#H 31U THI:

Kaspersky Endpoint Security mst OTCUYECTBCHHOE JIUTICH3UOHHOE

ousneca CranmaptHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Cucrembl ynpapjeHusi onéanorpaguyeckoi uHpopmManmeii:

Zotero | 3apy6exHoe | cBOGOHO pacpocTpanseMoe
CepBHCHI B CJIYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzyuenust aucuumumnsl (Moayiisi) «Computer vision (KomnsrotepHoe 3penue)»
B paMKax TEKYyLIEro KOHTPOJIS YCIIEBAEMOCTH UCIOJIB3YIOTCS TAKUE BBl YUSOHOU PabOThI, KaK
JICKOWH, CCMUHAPBI, JOMAIIHUC 3aJaHusd, TCCTbI, COPCBHOBAHUA, a TAKXKC PA3JIMYHBIC BU/bI
CaMOCTOSATENIFHONH PabOTHl O0ydYaromMXCs MO 3aJaHUI0 TIPETojaBaTels, HalpaBlICHHbIE Ha
PasBUTHUC HAaBBIKOB HpO(bCCCI/IOHaJ'II)HOI\/JI JICKCUKH, 3aKpPCIUICHUC MPAKTUICCKUX
npodeccHoHaIbHBIX KOMIIETEHIINH, TOONPEHHE UHUIHATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyEeTCS BECTH KOHCIICKT JICKIMNA: KPaTKO W CXEMaTUIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCSI HAUTU OTBETHI B PEKOMEHJA0BaHHOM nuteparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma y4eOHOU NeATeTbHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKUX 3aJJaHMsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycneurHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaTCpHalaMHu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U WU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIEH.

[Ipu pabore Ham MOMaNTHUMU 3aJaHUSIMA BaXHO BHHUMATEIBHO O3HAKOMHUTBHCA C
TpeOOBaHUSMHU U CPOKaMH BBIMOJTHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA JTarbl, 9YTOObI
n30exaTh TEeperpy3kd W JIydille YCBOUTH Matepuai. Mcmonp30BaTh pa3iuyHbIE WCTOYHHKHU
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nH(popMaIuu, BKIIOYas Y4eOHUKH U OHJIAMH-PECYPCHI, I 00Jiee TIIyOOKOTO TOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHUJICTEIBCTBYET O KaueCTBE MOHMMAHHUS OCHOBHBIX TMOHSITHH HM3y4aeMOro
Marcpuraja. TecToBbIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECCKUM KaTCTOPHSIM H3y4aeMOi TUCIUTUTHHBI (MOYJIS).

J1st MOArOTOBKHU K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUM anmapaTr JTUCHUILTAHBI
(MOTyJ1s), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIH30BATh B MTPOPECCHOHATHLHOM
JICKCHKEC. BJIa[[eHI/Ie HOHATUHMHBIM arraparom, BKIIIOUYEHHBIM B TECTOBLIEC 3aJaHus1, I1O3BOJISACT
NperoaaBaTelo  ObICTPO  MPOBEPUTh  yPOBEHb  MOHMMAHHsS  CTYICHTAMH  BaXKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT JPYr C APYrOM i JOCTHXKCHHS OIpPEACIICHHOW IIeJIM, JAEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

bonycnvie 6annbi — 3TO OLIEHKH, KOTOPbIE CTYAEHTHI MOTYT IIOJYyYUTh 3a BBIIOJHEHHE
JIOTIOJIHUTEIIbHBIX 3aJaHUH.

@opmar OOHYCHBIX OajUIOB TIO3BOJIIET CTYACHTAM YIYYIIUTh OOLIYI0 OIIGHKY IIO
JUCLHUIUIMHE (MOYJII0) U CTUMYJIHUPYET YIiyOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlE€HHAs Ha YINIYOJEHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIS).

B miporiecce camocTosITeNbHOM PabOThI CTYIEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuaiamMy Mpu MUHUMAIILHOM yYacCTHH MpenoiaBatess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepPUAJIOB IIAHOB
U TE3UCOB OTBETOB, M3yU€HHUE JOMOJHUTEIbHBIX TEM, BHIMOTHEHHE YI€OHO-UCCIIEI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
aucouuinae (Mmoay/ao) «Computer vision (KomnbrorepHoe 3penune)»

OneHuBaHue YpOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme

IK3amena, 1pu 3TOM IMPOBOJUTCS OLICHKA KOMH@TGHHHﬁ, C(l)OpMI/IpOBaHHI)IX 110 JUCHUIIJIIMHE.

Jns oueHMBaHMS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M IPOMEXYTOUYHOW AaTTECTALUU
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
MATUOATIIPHON MIKAJION CIEAYIONUM 00pa3oM:

JecatudasnbHass  [larnéanabHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OlleHKA OlleHKA AUCHUIINHE (MOIYJII0)
10 OT1immyHO CTyIeHT TMOJHOCTHIO BIIAJCET 3HAHUSMHU, W3JI0KEHHBIMH B
9 OTIMYHO paboueil mporpamMme, ¥ TIYOOKO OCMBICISIET AMCUUILIHHY
) OTIMYHO (MomyIB). On CaMOCTOSITEITEHO u JIOTUYIECKU

MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIMPOCHI, AKIECHTHPYS
BHUMaHUE Ha HauOoyiee BaXXHOM. YMeEET aHaM3UPOBATh,
CpaBHUBATH, KJIACCU(UIIMPOBATD, 0060011aTh,
KOHKPETH3UPOBaTh W  CHUCTEMAaTU3UPOBaTh  HM3yUYCHHBIN

Marepuall, BBIACIAA KIIHOYEBBIC MOMCHTBI U YCTaHaBJIMBas
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JlecaTnOALILHAA
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

NPUYUHHO-CJICICTBEHHbBIC Yerko  (dopmymupyeT

OTBETHI, YBEPEHHO MHTEPIPETUPYET PE3yNIbTAThl aHAIH30B H

CBsA3HU.

JIPYTUX HUCCJICNOBAHUN, a TaKXKe PElIaeT CIIOKHBIC 3aJauH.
CTygeHT XOpolio 3HAaKOM C METOJaMHU HCCIIEeI0BaHUA,
HEOOXOTUMBIMHU JIJISI TIPAKTUYECKON JEATENbHOCTH, U YMEeT
CBSI3BIBATh TEOPETHUUECKUE ACTIEKThI JUCIUTUTHHBI (MOIYJIS) C
MIPaKTHYECKUMH 3/ 1a9aMHU.

Xoporiio

Xoporiio

CryzmeHT o0iafaeT 3HAHMSAMH HpPEIMETa IOYTH B IOJHOM
o0bemMe paboueii mporpaMMbl U CAMOCTOSITEIBHO, JTOTHIECKH
MIOCJIEIOBATENILHO U BCECTOPOHHE OTBEYACT HA BCE BOIIPOCHI,
aKIEHTHPYS BHUMaHUE HAa HauOoJee 3HAYMMBIX MOMEHTAX.
OHn ymeeT aHaJIM3UPOBaTh, CPABHUBATD, KIACCU(PUIIUPOBATD,
0000m1aTh, KOHKPETH3HPOBaTh H  CHCTEMATH3MPOBATH
H3y‘leHHbII71 Martcpuall, BbIACIAA €ro KIIOYCBLIC ACIICKTHI U
yCTaHaBJIMBas CBs3U.

dopMynupyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETUPYET

MNPUYINHHO-CJICACTBCHHBIC

pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TaKkKe
pELIaeT CIOXKHBIE CUTyalHOHHBIE 3a7a4u. CTYyIEHT XOPOLIO
3HAKOM C METOAAaMH HCCJICIOBaHUS, HEOOXOMUMBIMU IS
MPaKTUYECKON CBSI3BIBATH

JCATCIBHOCTH, n yYMEET

TCOPETUUCCKUE AaCHEKTbl MNpeaAMETa C MNPAKTUYCCKUMHU

3agadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOyiafaer 0a30BBIMH 3HAHHUSAMHU 10 JAMCIUIUIMHE
(Monmysro), TPYIOHOCTH npu
CaMOCTOSITEILHBIX

HO HCHIBITBIBACT

OTBE€TaxX W  HUCHOJB3YECT HCETOYHBLIC

dhopmynupoBkr. B X0 OTBETOB OH JOIyCKaeT OMIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIIOCOOCH pemaTh
TOJBKO CaMbleé TMPOCTbIE

3aJadyu MW BJIAACCT  JIMIIb

MHWHHUMAaJIbHBIM HaGOpOM MCTOAOB UCCIICAOBAHMA.

He cnaun

He cnaun

He cnaun

CTy,Z[eHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 10
npeaMeTy U HE MOXCET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCJIN
npenogaBaTeiib 3a1a€T

JOIIOJIHUTCIIBHBIC HaBOJAIIHUC

BOIIPOCHIL.

Jucnumnimza (MOIYJb)

CIIEIYIOIIIM 00pa3oM:

«Computer vision (KoMmmbroTepHoe 3peHHE)» OIICHUBASTCS

AKTHBHOCTH ‘ Bec ‘ Onucanne
Haxonumenvhasn oyenka

Homamraue 3amanus | 60% | Habop 3a1au o Temam Hepenu

Tecthl [Mucrmennast paboTa ¢ HaOOpOM 3a/1a4, KOTOPBIE HYXKHO PELIUThH 3a
OTPaHUYCHHOE BpEMSs

CopeBHOBaHUS Meponpusrue, B paMKax KOTOPOTO YYaCTHUKHU CONEPHUYAIOT JPYT C
JPYTOM JIJIsl TOCTHIKCHHMSI OPECIICHHON 1SN, IEMOHCTPUPYS CBOH
HAaBBLIKH, 3HAHUS WK CIIOCOOHOCTH B 3aJaHHOM 0071acTH

Ilpomesicymounas ammecmauus

DK3aMeH 40% | ITucbMeHHas WM ycTHas pabdoTa HaJl 3aJaHieM, HallPaBJICHHBIM Ha

MIPOBEPKY IOJIYYESHHBIX 3HAHMI U HABBIKOB IO JUCIUTUINHE (MOIYIIIO)
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B pamMkax n3ydeHus TUCIUTITAHBI (MOTYJIsI) BO3MOYKHO TIOJTydeHHEe OOHYCHBIX OaJIIoB.

HNToroBasi onieHKa pacCYUTHIBAETCS MO0 HAKONMUTEILHOW NP YCIOBHU, €CJIM CPeTHUIt
0aJ11 cTyeHTa cocTaBiisieT 4 u GoJiee 6a/10B, o popmyJie: «0,55 X cpegHee 3a JOMAIIHUE
3ananus + 0,2 x cpeanee 3a Tectsl + 0,25 X cpegHee 3a COPEBHOBAHUS.

Eciu cTyaeHT He BBINOJHAET YCJAOBHE JJISA MOJYYeHHs OLEHKH MO0 HAKOMUTEJIbHOM
cucTeMe, eMy Heo0X0AMMO cIaTh 3K3aMeH. B 1anHoM ciayuae ¢opmysia pacuéra uTOroBoi
OlleHKU Mo aucuumnjiude (Moayamw) «Computer vision (KomnbroTrepHnoe 3penme)»: «0,6 x
HakomnuTenbHas oreHka (0,55 X cpennee 3a nomamtaue 3ananus + 0,2 X cpeanee 3a tectol + 0,25
X cpemHee 3a copeBHOBaHUs) + 0,4 X HK3aMeH».

B cayuae, ecoiu cpeanmii 6aj11 cTylAeHTa cocTaBJjisieT 4 U (oJiee 6AJJIOB, HO OH X04YeT
YAYYIIHTh OIEHKY, WTOroBasi OIeHKa MO0 JUCHHIJINHE (MOXYJI0) BBICTABJSIETCS 110
popmyie: «0,7 x nakonurensHas ouenka (0,55 x cpennee 3a nomamnue 3aganus + 0,2 X cpeanee
3a Tecthl + 0,25 X cpennee 3a copeBHOBaHMs) + 0,3 X sK3aMeH».

Texkyummii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMAlIHHE 3aJaHUS

Jomamnee 3aganue 1.

Bawa 3agava — n3y4utb penosutopuia ultralytics n obyuntb cete YOLO ana getekumn obbekTos
Ha partacete SkyFusion. 3To cneuManMaMpoBaHHLIi gaTtaceT Ana obHapyxeHWs manbix obLeKkToB
(TpaHcnopT, Kopabnu 1 camonéTbl) Ha CNYTHUKOBbLIX CHUMKaxX. B npouecce BLINONHEHWA 3a0aHUSA Bbl
NponaéTe Yepes HECKOMBKO ATaMNOoB, 3a Kaxabli U3 KOTopkIX nony4nte Gannbl:

2 banna — koHeepTauws train n valid 4actei naracera B oopmart pasmetkn YOLO;

4 6anna — o6yyeHue cetu (Hanpumep, YOLOv8N) ¢ default-napameTpamu;

6 6annoe — fobaButk ClearML-norMpoeaHue akcnepyvMeHTa;

8 bannoe — nwbas npocTtasa moaudukaumsa kKoHdwura moaenuy (Hanpumep, yolov8.yaml);

10 6annoB — no6ute peaynstat mAP:0,5 > 0,62 Ha test-ceT, KOTOPLINA yXKe NpUNOXeH ANS Bac.

Baw pe3ynerat OoMmKeH NpeBbilaTth YKa3aHHble 3Ha4YeHNA METPUK, 4TODbI nony4uTe COOTBETCTBYHOLLEE
konuyecTeo 6annoe.

MHcTpyKuMA
1. HaunuTe c ultralytics quickstart unu obpatutecs k HOYTEYKY € NPaKTUKON.
2. 06a3aTenbHO 03HAKOMbBTECH C NMPUMEYaHWUAMM.
3. HW3ameHuTe Kog No cCBoOeMy YCMOTpPeHUto, YTobkl nonyuuts Tpebyemoe konuyecTso 6annos.
4. 3anyctuTe Kop, 1 ybeauteck, YTO pesynsTathl KOppPeKTHO oTobpaxeHsbl. PekomeHayeTtcst

COXpPaHWTL Noru.
5. CospanTte nanky c umeHem B chopmate «®MO_HW_Homep_aa». B aTy nanky 3arpyanTe BCto
nanky ultarltycs, B koTOpo# yxe nexut obyyeHHas Mogenb, BCe CKPUNTbI U CKPUHBI.
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MpumeyaHune

1. TecToBblin HABop gaHHbIX yKe npeacTtasneH B popmare YOLO n He TpebyeT ononHUTENLHON
KOHBepTaLuuu.

2. [ns oueHkn pe3ynsTaToB Ha TECTOBOW BbIDOPKE MCMNOMNb3YHWTE CKPUNT
model.val(data="SkyFusion.yaml", split="test'), rae B koHbMrypaumoHHom channe SkyFusion.yaml
yXKe onpeaenéx nyTb K TECTOBbIM AaHHbLIM:;
path: /ssd/datasets/tmp/SkyFusion/

test: test/

OTO YyKa3biBaeT Ha pacrnonoXeHWe TECTOBLIX N300paXeHUid B AMPEKTOpUn
/ssd/datasets/tmp/SkyFusion/test.

3. [ns noareepxaeHua uHTerpaumn ¢ ClearML BknoYuTe B MTOrOBLIM apxus dain clearml.txt,
coaepXalluid CChINKy Ha Ball 3KCMEPUMEHT ¢ rpadmkammn. Ybeautech, UTO IKCNEPUMEHT
HacTpoeH Ha Ny6nuyHLIA JOCTYN U BUAEH BHELLUHUM Monb30BaTensm.

4. B 6ubnnoteke ultralytics yxxe peannzoeaHa uHTerpauus ¢ ClearML, noatomy gononHuTensHas
mMogundukauna koga Ans NormpoBaHus He notpebyetcs.

5. [Ons nonyyexnus makcumaneHeix 10 Gannos (npu goctwkeHun mAP:0,5 > 0,62) Heobxogumo
NPUNOXUTL CKPUHLLOT pe3ynsraToB TeCTa, Hanpumep:

B ckpuHwoTe aonkHa BbITe oTpaxkeHa cTpoka “all classes" u sHadeHue meTpuku mAPS0 (kak B
npumepe, rae AOCTUrHyTO 3HaveHwe 0,646).

6. Ctporo 3anpelLaeTcsa BKNOYaTb TECTOBLIE AaHHbIe (Nanky test) B obydarowyto BeIGoOpKy. 310
ABNAETCA HapylleHnemM 1 ByaeT NnpoBepATLCA NpU oLeHKe paboTkl.

JlomamHee 3ajaHue 2.

3ananme 1.

1. H3yuute OCHOBHBIE METOJIBI CETMEHTALMU M300paKeHUH, TaKue KaKk CerMEeHTAIs Ha
OCHOBE IIOPOTrOB, METOJI AaKTHBHBIX KOHTYpOB (snakes) M cermMeHTalus ¢ HCHOJIb30BaHHUEM
HeHpoHHBIX ceTell (Hanpumep, U-Net). Hanuimire kpatkoe onucanue Kaxja0oro MeToAa.

2. Peanusyiite anroput™ cerMeHTalMu U300pa’keHHs ¢ UCIOJIb30BaHUEM Mojaean SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO unu Bami cOOCTBEHHBINH HabOp
n3o0paxkenuit). OneHUTEe Ka4eCTBO CETrMEHTAllMd C TOMOIIBI0 METpPHK, Takux kak IoU
(Intersection over Union).

3. IIpoBeamrte SKCIIEpUMEHT, U3MEHSS MapaMeTpel Moaenu SAM, U mpoaHATU3UPYHTE,
KaK 9TO BJIMSET Ha KAYeCTBO CErMEHTAIIHN.

3aganue 2.

1. MW3yuute apxXUTEKTYphl COBPEMEHHBIX JIETEKTOPOB 00BEKTOB, Takue Kak YOLO, SSD u
Faster R-CNN. Hanumure kpaTkoe cpaBHEHHE X OCOOCHHOCTEH U 001acTeil MprUMeHeHHs.

2. Peanusyiite netextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HampuMep,
Pascal VOC un COCO). Ouenute Npou3BOIUTEILHOCTh MOJIENHU C TOMOILBIO METPUK, TAKUX KaK
mAP (mean Average Precision).
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3. WMsyunrte meronsr omnenku mo3wl (Key-Point Estimation), Takue kak OpenPose wnm
PoseNet. Peanuzyiite oiuH U3 3TUX METOAOB Ha HAOOPE AAHHBIX M BU3YAIU3UPYHTE PE3yIbTATHI,
OTMETHB KJIFOUEBBIE TOUKH HA H300PaKECHHUSX.

3ananmue 3.

1. WMsyuute 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 nzo0paskenuil. OieHUTe 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 METOJJ0B HA BHJIEO C
HECKOJIBKUMH JBMKYILIUMUCS OOBEKTAMH U BU3YATU3UPYHTE PE3yNIbTaThl OTCICKHBAHUS.

JlomaiHee 3aganue 3.

3aganmue 1.

1. MWzyuute ocHoBHble sTanbl OCR: npenobpaboTka H300pa)keHHs, CETMEHTaUs
CHUMBOJIOB, paclio3HaBaHue U ocToopadboTka. Onumute TunuyHble npodiaemsl OCR 1 MeTobl ux
pereHws.

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

3. MH3yuure meToasl pacno3HaBaHus AeiicTBuii (Action Recognition) B Buaeo, Hampumep,
3D-CNN wiu Moaenu Ha ocHOBe TpaHchopMepoB. ONMUIINTE KITIOUEBble 0COOEHHOCTH U 3a/1a4H,
KOTOpbIE PEIIatOT 3TH METOIBI.

3ananmue 2.

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

2. Peammsyiite TpEeHHPOBKY NPOCTOW MOETH CAMOKOHTPOJIMPYEMOTO OOydeHHUs Ha
Habope uzoOpaxenuii (Hanpumep, CIFAR-10) ¢ ucnonp3oBaHWeM OJHOTO U3 TOMYJISPHBIX
METO/I0B.

3. WM3yuure apxutekrypy 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 UIsd YCKOpeHHs WH(epeHca: KBaHTOBAHHUE,
npayHuHr, knowledge distillation. OnumuTe NpUHIUIBL KaXKI0TO METO/1A.

2. Bribepure npenoOydueHHyo mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
10 €€ ONTUMH3AINHY C TIOMOIIHIO OTHOTO U3 METOJIOB ycKOpeHusi. CpaBHUTE CKOPOCTh U TOYHOCTh
JI0 ¥ TIOCJIe ONTUMM3AIINH.

3. MHccnenyiite OGMOAMOTEKM M MHCTPYMEHTHI uis yckopeHust uHpepenca (TensorRT,
ONNX Runtime, OpenVINO) 1 onummre uX OCHOBHbIE BO3MOKHOCTH.
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IIpumepHbIe 3a1aHUS IO TECTAM
Tect 1.

1. KakoBa ocHOBHas1 (hyHKIHS (GOTOIMOIOB B Kamepe?
a. YBelnyeHue SpKOCTH H300paKeHUs
b. TIpeoGpa3oBaHue cBeTa B 3JEKTPUICCKUN CUTHAI
c. CoxpaneHne U300paKeHUSI HA HOCUTEIIE
d. VYmpaicHHe 3KCIO3UIIUCH KaMepbl
Ortger: b.
2. Uto Takoe nebdaiepusanus?
a. Ilpomecc nmpeoOpa3oBanus 4epPHO-OETOT0 U300PAKEHUS B IIBETHOE
b. Vcrpanenue nBeTOBbIX apTehaKTOB Ha H300PAKESHHSIX
c. IIpeobpa3zoBaHue NaHHBIX C CEHCOPA B MOJIHOI[BETHOE N300paKCHHE
d. Ilporecc BhIpaBHUBAHHS U300pAKEHHIA
Otgert: C.
3. KakoBo ocHOBHO€E Ha3zHa4yeHHe 1BeTOBOM Moaean HSV?
a. OtobOpakeHue 1BETa B TEPMHUHAX SPKOCTU
b. Co3nanue yepHO-0eNbIX H300paKECHUI
c. OGuerueHuie pabOTHI C IIBETAMH, YIUTHIBAsE BOCIIPUATHE YETIOBEKA
d. XpaHenue wu300pakeHHs B TpeX APYrdX IMEPBUYHBIX IIBETAaX: I[UaH,
MaJKEHTA, *KEIIThIiI

Ortser: C.
4. Kakoil BeT COOTBETCTBYET KOMOMHALIMU BCEX TPEX NMEPBUUHBIX 1IBETOB B Mojesin RGB?
a. YepHsiit
b. Bensrit
c. Cepsiit
d. Kpachsrit
Ortser: b.

5. Yrto Takoe monuKcenbHas oneparus’?
a. Omepanusi, NPUMEHSONIAsICcA KO BCEMY U300paXKeHHUIO LIETUKOM
b. Omneparust, npuMeHsiemMast K OTACIbHBIM MMAKCEISIM U300paKESHUS
c. Ilponecc nepecuera 3HaUEHUS MUKCENSA B HOBOM IIBETOBOM MOJENH
d. VYny4mienue KOHTpacTa H300paKeHHUs

Ortser: b.

6. Kakast onepaiiys ncnosb3yeTcsl 1715 MOBBIIIEHNUs] KOHTpacTa n300pakeHus?
a. BbIpaBHHBaHUE FMCTOTPaAMMBI
b. bunapuzanus
C. Harepnosmsuus
d. [eOaitepuzarus

Ortser: a.

7. Kak Ha3bIBaeTCsl MpOLECC U3MEHEHUSI pa3pelleHus: n300paxeHus ?
a. Monynsauus
b. Wurepnomsiuus
c. Tomorpadus
d. Koppekuus

Ortgert: b.

8. UTto Takoe ammacuHT B KOHTEKCTE [UPPOBOIl 00paboTKH H300paskeHut?
a. Bo3HHKHOBEHME HEKENaTENbHBIX apTe(aKTOB B pe3ysibTaTe AUCKPETH3ANN
b. TIporecc criaaxuBaHus H300paKEHUS
C. YBenuueHHe pa3perieHust U300pakeHus
d. VYMeHbleHHE pa3penieH s n300paKeHUs

Ortser: a.
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9. Kakoii U3 cienyronmx METOIOB Yallle BCEro MCIOJIb3yeTcs sl OOpbObI ¢ alTaCHHTOM B
00paboTke n300paxkeHmii?
a. llpenBapurenbHoe yBelWYEHHE pa3pelieHus
b. Pa3mbiTre n3o0paxkenus ¢ momoribio GuiabTpa [aycca
C. VYnajeHue UIyMOB C IIOMOIIBIO MOP(OJIOTHYECKUX Omepanuit
d. Hcnonb3oBaHue 060iee CIOKHBIX METOIOB HHTCPIOJISIIMN
Ortser: b.
10. Kaxoii wmerox wucnonb3yercst Uil IMpeoOpa3oBaHUs IBETHOTO H300paXKEHUS B
JIBYXIIBETHOE?

a. BeIpaBHHBaHME THCTOTPAMMBI
b. bunapuzanus

C. JebGaitepuzarius

d.

Mopdosoruueckast oneparus
Ortsger: b.

Tect 2.

1. Kakoro Tumna geTeKTUpOBaHUs HE CYIIECTBYET?
a. Two-stage
b. Three-stage
c. Anchor-based
d. Anchor-free

Ortgert: b.
2. Kakast u3 3TUX METpUK/OTepalfii He UCIONb3yeTcs pu noacyere AP?
a. loU
b. Precision
c. Recall
d. NMS
Ortser: d.

3. Uro takoe Average Precision?
a. Oro mnomanap nox Precision-Recall kpusoit
b. Dro Precision npu score=0.5
C. Orto cpennuii precision mpu ckopax 0.5..0.95
d. Dro cpennee reomerpuyeckoe Mexay Precision m Recall mist Bcex
BO3MOXKHBIX CKOPOB JIETEKTOpa
Ortger: a.
4. Kak n3MeHsTCs Moka3aTeay MeTpUK rpu ysenudeHuu th_iou ¢ 0.5 1o 0.95
a. AP ymenbmuTCs
b. AP yBennuntcs
C. Makcumanbhsbiil Recall yBennunres
d. MaxkcumanbHelil Precision yBeandaurcs

OrtBerT: a.
5. Kaxoﬁ N3 3TUX JIOCCOB O6LI‘-IHO HC UCIIOJIB3YCTCA B 3aia4ax ACT CKTI/IpOBaHI/I}I?
a. GloU Loss
b. CloU Loss
c. BloU Loss
d. DIloU Loss
OrtBerT: C.

6. UTo u3 TEpeuyUCICHHBIX HIDKE TPIOKOB HE TPUBENO K VYIYUIICHHIO KadecTBa
netektupoBanus y Mask R-CNN?
a. Hcnonw3oBanue RoIAlign
b. Hcnons3oBanue ResNeXt50 + FPN
c. Hcnonn3oBanue bipartite mocca u NMS-free undepenca
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d. OOyuenue cpa3y Ha JBE 33a4u: ACTCKIIMIO U CETMEHTAI[HIO
Ortgert: C.
7. Kakoli U3 mnepeurciaeHHbIX BapUAHTOB MPABHJIBHO OMKCHIBAET NMPUHIMI HH(pepeHca B
royioBax y SSD?
a. Ha mepBbIX rojioBax JAETEKTHPYIOTCS CaMble MaJIeHbKHE OOBEKTHI, Ha
MOCJIETHUX — CaMble OOJIbIINE
b. Ha mepBbIX TrojoBax [IETEKTUPYIOTCS camble OOJbIINE OOBEKThI, Ha
MOCIICAHUX — CaMble MaJICHbKHE
C. Ha cpennux ronoBax IeTEKTUPYIOTCS camMble OOJbIINE 00BEKTHI, Ha EPBBIX
Y TIOCTICTHUX — CaMble MAJICHbKHIE
d. JlroOblc 00BEKTHI AETEKTUPYIOTCS Ha JIFOOBIX TOJI0BAX
Otgert: a.
8. UTo mpeckas3pIBalOT JTOKAIU3AIMOHHBIE BEIXObI anchor-based geTekTopoB?
a. Koopaunatel eHTpoB OOKCOB, W, h
b. TlonpaBku K pacrooXeHHUIO U pa3Mepy sIKopei
c. KoopauHAaThI IeBOTO BEPXHETO H MTPABOTO HIKHETO YTIIOB OOKCOB
d. Hopmanu3oBaHHbIE KOOPAMHATHI IEHTPOB OOKCOB, W, h

Otser: b.
9. Kakoii u3 3THX IE€TEKTOPOB He sBsieTcs anchor-free?
a. FCOS
b. CenterNet
c. CornerNet
d. RetinaNet
Otser: d.
10. Kakoro u3 3TuX 3J€MEHTOB HET B TUITMYHOM ITOCTPOCHHH COBPEMEHHOTI'O JIeTeKTOpa?
a. boxOona
b. TomoB(bI)
c. Ilem
d. Kopus
Otser: d.

Tect 3.

1. Kakoit monsun 3anaun Keypoint Detection He siBisieTcs 0c000 pacrpocTpaHeHHBIM?
a. Human Pose Estimation
b. Facial Landmarks Detection
c. Vehicle Keypoint Detection
d. Hand Pose Estimation

OtBer: C.
2. Kakyto 13 3TUX METPHUK HE UCTIONB3YIOT A1 onleHku Keypoint Detection?
a. OKS
b. PCKh-0.5
c. PCJ
d. AP
e. AR
OrtBer: €.

3. Kakoli Tun npeackazanus He ucnonb3yrot 1ig HPE?
a. Ilpenckazanue TEIIOBBIX KapT TOUYEK
b. Perpeccus koopaHHAT TOYEK
C. Jletexuus OTAENBHBIX YaCTEH Tea U BEIOOP TOYEK 1O OOKcam
d. OpHOBpeMeHHOE Tpe/cKa3aHHe TEIUIOBBIX KapT TOYEK W HAlpaBICHUH UX
COeTUHEHNN
Ortser: C.
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4. Kakue ecTb OTIMYUTENbHBIC 0COOEHHOCTH npakTrdeck y Bcex CNN metonos gyt HPE?

a. Hcnons3oBanue Attention
b. KackagHoe mocrpoenue cetu
c. Kombunanus heatmaps u perpeccun
d. KomOuHanms rinmo6aasHOro U JIOKAJILHOIO KOHTEKCTA
e. HeckonbKo TOOB /IS IPeICKa3aHmii
Ortser: b, d.

5. Kakoro cBoiictBa HeT y Stacked Hourglass cetu?

[Tepearpeparus mpusHakoB ¢ moMoinibio SE 610ka

IIpomexxyTodHas cynepBu3us

CTeKHHT apXUTEKTYpPHO UICHTHUYHBIX MOyJei

Hcnonp3oBanue L2 nocca

Cikarue u paszkarue feature maps ¢ ucnosb3oBanueM skip connections

P00 T

Ortser: a.

6. Kakoro u3 3Tux 11aroB HET B NaWIUIAiHE paclIO3HABAHUS JIUI[?
Jerexkuus iy

JleTekius KIIFOYEBBIX TOUCK JIUIIA

TpexuHr Jun

ITposepka Liveness

Hopmanusanus iaurg

Mat4uHr 1eCKPUIITOPOB KIIFOYEBBIX TOUEK

mo o0 o

Ortser: f.
7. Kakux TUIIOB 3a7a4 He ObIBAaeT B pacro3HaBaHUU JINIL?
a. AyTeHTH(UKAIHS
b. Bepudukanus
€. Unentudukamms
d. Kinaccuduxkanms
OtsBer: 4, d.
8. Kakme 13 >Tux npoGiem xapakTepHsl Uil qataceToB ais FaceRec-a?
a. HecbamancupoBanHble 1O pacam/moy/BO3pacTy pacmpeneiieHus ¢
JUTMHHBIMH XBOCTaMHU
b. Tpsznas pazmerka: oaus u TOT ke ID B pa3HbIxX Kiaccax, pasubie ID B oHOM
KJ1acce
Bce naracersl coOpaHbl a3MaTaMu U HE IPUMEHUMBI J1JIS1 APYTUX IOMEHOB
OO6yuenue u Tect nepecexarorcs o 1D
€. JlaraceTbl COCTOSIT TOJIBKO U3 3HAMEHUTOCTEH, MOIY4aeTCsl CIUIIKOM MaJlo
YHUKaIbHbIX 1D
OtBerT: a, b, d.
9. Yto MBI Ha3bIBaeM IIEHTPOUAON Kiacca B Softmax Loss-e?
a. Cronbus! maTpulel BecoB FC cros
b. Ctpoku marpuist Beco FC ciost
C. DOwmbenmunr, monyyatomuiics nepen FC cmoem
d. Cpennuii 5MOEIMHT TTOCUUTAHHBIH MO JAHHBIM OJTHOTO KJIacca

oo

Otsert: b.
10. Kakue u3 mepeyucieHHBIX JIOCCOB SIBHO pabOTalOT CO CONMIKEHHEM/OTTaTKUBaHUEM
JIECKPUIITOPOB?
e. Softmax Loss
f. Contrastive Loss
g. Triplet Loss
h. CosFace
OtBerT: b, C.
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IIpumepHoe 3a1aHNe K COPEBHOBAHUIO

1. ®opmaT copeBHOBAHUSA
Y4acTHUKM (MHIUBUAYATbHO UM B MUHU-TPYIMIAax) MOJy4aroT JaTaceT N300pakeHUn it
3a]a4u KiIacCu(UKAIIH.
[{enb — MOCTPOUTH MOJIENb, TOKA3BIBAIOIIYIO HAMIYUIIEee Ka9YeCTBO HA CKPBITOI TECTOBOM
BBIOOpKE.
CopeBHOBaHUE TPOXOIUT B TEYCHHE OJHOTO 3aHATHUSA:
e TIEpBast YaCTh — pa3paboTKa U 00y4eHUE MOJICIIH;
e (hMHANBbHAS YaCTh — OTIpPaBKa MpeackazaHuil 1 GopMUPOBAHUE PEUTHHTA.
[Tobenurens omnpeaensercs Mo 3HAYEHUI0 OCHOBHOM METpHKHU (Hampumep, Accuracy Wid
F1-score).
2. 3ananue
Jran 1. bazoBasi 00padoTKa n300paskeHn i
1. Ilpoananu3upoBaTh JaHHBIE:
e pazMep U300paxKeHU,
e KOJIMYECTBO KJIACCOB,
e 0anaHC KJIaccoB.
2. BeImomHUTH npeaoopadoTKy:
e pecaiis,
e HOpMAaJM3AIHIO,
o 0a3oBble ayrMeHTalUH (TI0 BOZMOKHOCTH).
Jrtan 2. [locTpoenue Mmoaeeit
HeoOxoaumo peann3oBath U CpaBHUTH JBA MOIXOAA:
1. bBa3oBblii moaxon
OpauH U3 BapUaHTOB:
e ipocTasi CNN (2—3 cBepTOUHBIX CJI0s),
e 1100 Kiaccu(UKalMs Ha OCHOBE 3apaHee U3BJICUEHHBIX MPU3HAKOB (TI0 KEJaHUIO).
2. Yay4dueHHBbIH MOIX0/
« Oosee riryookass CNN
W
e UCTIONB30BaHUE MpeaodyueHHou MoenH (transfer learning).
Jrtan 3. Bei6op Moaenun
e Pazniennth naHHbIe HA OOYYAIOIIYIO U BATHIAIIMOHHYIO BEIOOPKH.
o CpaBHUTH MOJIENHN IO BAIMJAIIMIOHHON METPHKE.
o BeiOpaTh myuInyro MoAenb.
e Cnenath (pMHATIbLHOE TIPEICKa3aHKe JIJIsl TECTOBOUM BHIOOPKH.
3. Orpanuy4eHus
e 3aMpelieHo HCIO0JIb30BaTh TOTOBBIE PEIIEHHS C BHEUIHUM OOY4YEHHEM Ha TECTOBBIX
JAHHBIX.
 Pazpemeno ucnonp3oBath npenodyuennbie CNN.
e TecToBas BEIOOPKA HCTIONB3YETCsl TOIBKO OJIMH pa3 Juisl (HUHATBHONW OTIPABKH.
4. MeTpuka
OcHoBHast METpHKa OOBSBISETCS B HaYalle 3aHATHUSA:
» Accuracy
WIH
e F1-score.
HIMeHHO 110 3T0i MeTpuKe (POPMUPYETCSI UTOTOBBII pEeHTHHT.
5. Kputepuu onieHMnBaHuUA
OneHMBaHUE BKIIIOYAECT:
CopeBHOBaTeJIbHBII pe3yabTaT
 3HaUE€HUE METPUKH Ha TECTOBOM BHIOOPKE.
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e [To3uniyst B U”TOrOBOM PEHUTHHTE.

KauecTBO moaxona

o KoppekTHoCTh Ipe1o0paboTKu N300paskeHH.

e Peaymzanus 6a3oBoit CNN.

e Peanu3zanus ynydmeHHOW MOJIEIH.

» KoppekTHoe pa3/ieneHne JaHHBIX Ha 00ydeHUE ¥ BATUIAIIHIO.

e Hainuue cpaBHeHust mojenei.

o O6ocHOBaHME BbIOOpa (PHHATBHON MOJEIH.

e cnionb3oBanue koppektHoit TepmuHogorun (CNN, ayrmeHTaius, nepeoOydeHue u ap. ).
3aganus 1J15 MPOMEKYTOYHON aTTEeCTAIIMU MO THCHUIJIHHE (MOIYJIIO)

Ne 3ananue OtBeTt Kommnerennus
n/n
1. Kakyro MeTpuKky assi olieHKH KadecTBa paboThl B YK-6

MOJIENH KJTacCH(DUKAITNN KAPTHHOK CTOUT BHIOPATh,
€CJIM JIaHHBIC CUIIBHO HE COAJTAHCHUPOBAHBI 110
Kiaccam?

A. Accuracy

b. Fl-score

B. mAP

I'. loU

2. Kakoit mexanusm B ceTssx ResNet mosonun Skip connection / OIIK-2
yIIyOJIaTh BCE JalbHEHIHe ceTh? Residual Block

3. Kaxoii Tun HelipoceTeBbIX MO/IENIeH TO3BOJIIET VLM / [1K-3
pemarts 3anaun VQA — Vision Question Answering Vision Language

u Image Captioning? “Models/
Multimodal Models

4. Kakoit mepBbIit One-stage moaxo ObLT MpeiokeH YOLO [1K-4
JUTSL TeTeKTHpoBanus 00bekToB? Ero xe
MOCJIEYIOLINE BEPCUH SBIISIFOTCS HA JaHHBINA
MOMEHT caMbIMU Hcnionb3yeMbiMi CNN

netekropamu B CV.

DNEeKTPOHHBIA JOKYMEHT



		+79163039735
	2026-05-28T13:58:22+0300
	Москва, ул. Гашека, д. 7
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




