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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma mucumrminabl (Moxyns) «Computer vision (KoMmeiotepHoe 3penue)»
COCTaBJICHA B COOTBETCTBHH C (pe/iepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMITBIOTEpHBIE  HaykH, npodmis MammuaHoe oOy4deHne, yTBEPXKICHHBIH IMPHKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzydenne nuctumimabl (Moayist) «Computer vision (KommbsioTepHoe 3peHHE)» TT03BOJISET
HOHATH, KaK MAIIMHBI MOTYT MHTEPIPETHPOBATh U aHAJIM3MPOBATh BU3YaJIbHYIO HMH(OpManuio,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX O0JAcTAX, KaK aBTOHOMHBIE TPAHCIIOPTHBIC
Cpe/CTBa, MEIUIMHCKAs TUarHOCTHKA M Oe30MacCHOCTh. JTa AUCHMILIMHA (MOAYJNb) COYETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4eHus1, 00padoTKK H300paKEHNH U NCKYCCTBEHHOTO MHTEJIICKTA,
4TO AeaeT e€ KIII0YEBOH /ISl pa3BUTHSI COBPEMEHHBIX TEXHOJIOTUH M MHHOBAIIMOHHBIX PEIICHHH.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
MamnHHOe 00y4eHre U BXOJIUT B 00s3aTeNbHYI0 yacTh bioka 1.

Hucnurnnuna (MOyJb) U3ydaercs Ha 2 Kypce B 4 ceMecTpe, JOCTYITHA ISl POXO0XKICHUS IPU
YCJIOBHH YCIICIITHOTO 3aBepIIeHus AUCIUIUTHH (Moaysiei) «Deep Learning (I'mybokoe o0yueHwme)»
u «Advanced Deep Learning (ITponsunyToe rirydokoe o0y4deHue)».

Heab u3yyeHHs AUCHMIIMHBI (MoayJisi): (GopMUpOBaHHE KOMIUIEKCHOTO MOHUMAaHHS
MPUHITMIIOB ¥ TEXHOJOTHH 00pabOTKH M300pakeHWH W BHJEO M 3(H(PEKTUBHOrO perieHus
MPAKTUYECKUX 3a7iad B 00J1aCTH UCKYCCTBEHHOT'O MHTEJJIEKTA.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— H3Y4YUTh OCHOBBI LH(POBOrO NPEACTABICHUS H300pKEHUH M TpaJUIIMOHHBIX
AITOPUTMOB X aHaJIM3a JUIs MOATOTOBKYU K paboTe ¢ COBPEMEHHBIMU TEXHOJIOT UMY,

— OCBOMTb CTPYKTYpbl TJYOOKMX HEHpOHHBIX CceTed, MpeJHa3HaYeHHBIX JUIs
pacro3HaBaHHUsl OOBEKTOB, pa3eNeHHs] CLEeH U JIOKaIM3allud 3JIEMEHTOB Ha
H300paKEHMSIX;

— MOHATH aJIaNTaIHI0 TpaHC(HOPMEPHBIX MOJIENEH K 3a7a4yaM KOMIBbIOTEPHOTO 3pEHMs,
TaKUM Kak KaTeropusaiusi, oOHapyKeHue U pa30ueHne n300pa>keHui;

— O3HAaKOMHTHCS C COBPEMEHHBIMHM CTpaTerusiMU OOHapyXeHHs OOBEKTOB 0e3 U ¢
UCTIOJIb30BAHUEM OIOPHBIX TOYEK /s OBBIILICHUSI TOYHOCTH U 3((HEKTUBHOCTH;

— pa3paboTaTh HAaBBIKA MPOEKTUPOBAHUS SKCIIEPUMEHTOB U JEKOMITO3UIIMU CIOKHBIX
3aj1a4y Ha MoJ3a7a4u JUIsl co31aHust 3 (PEeKTUBHBIX peIIeHni B 00J1aCTH 3peHHUS.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JI2KEH:

3Hamp:

— TPHUHIUIBI TOJTYYCHUSI M XpaHEHHsI W300pakeHUs] B KOMITBIOTEpPE, KIIACCHUYECKHUE
HeoOy4aeMble METOAbI 00pabOTKN U300paXKEeHHUH;

— KaK yCTpPOEHBl apXUTEKTYpbl OdPKOOHOB HEWPOHHBIX ceTed JuIs  3ajad
KJIacCU(pUKAILlUU, CETMEHTAIINH, JETEeKIINH;

— Kak TpaHcQopMepHble apXHUTEKTYpbl ajantupoBaHbl ans obiactu CV B 3amadax
KJ1accu(puKaum/ neTeKIuu/CerMeHTaInu

— aKTyaJbHBIE MMOJXOBI B 33Jaue JCTEKTUPOBaHUs 00bekTOB: anchor-based, anchor-
free;

— YCTPOMCTBO U MPUHIMIIBI pabOTHI apXUTEKTYp HeWpoceTel i 3a7au CerMeHTaLuU
U pose estimation;

— YCTPOMCTBO M MPUHIMIIBI pabOThI pyHIaMeHTaIbHBIX Mojeneit B CV u VLM,
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— moxxoAbl Uit oOyueHuss Mojenedl 3()(EeKTHUBHOro0 W3BICUEHHUS MPHU3HAKOB, B
yactHocTH 11 3amad FaceRec/RelD/Retrieval;
— OCHOBHBIE METOJIbI JII TPEKUHTA OJTHOI0/MHOKECTBA O0OBHEKTOB,
— MalIIaiH ONTUYECKOTO PaCliO3HABAHUS CHMBOJIOB,;
— COBPEMEHHBIC METO bl 00YyUCHUS ceTeil 0e3 yuuTens.
ymemu:
— TPUMEHSATDH KJIIACCUYECKHE METO bl 00pabOTKH M300paKEHUH ;
— o0y4aTh HEHPOHHBIC CETH I 3a7a4 KiacCHUUKaIuu/ IETEKIUK/ CerMeHTaIuu/
HAXOXKJCHUS KIIFOYEBBIX TOYEK/PACIO3HABAHUS ICHCTBHIA;
— pemiath 33124 d3PGEKTUBHO 3a CUET MOCTPOCHHS JIyUIIeTo MalmiaiiHa o0yueHus: u
WCIIOJIb30BaHUsI COBPEMEHHBIX OMOIHOTEK;
— MpUMEHSATh QyHJaMEHTAIBHBIC MOCIN ISl PEIICHUS 3a7a4;
— pemiath 3a/1a4¥ HE TOJHKO Ha CTATUYHBIX KaJIpaxX, HO U Ha BUICOMOTOKE.
é1a0ems:
— HaBBIKAMHU MTPOBEJICHUS U OILICHKH SKCIIEPUMEHTOB MO 00YUEHHUIO ceTeil cOOOpa3HbIX
IMOCTaBJICHHOM 3a7aue;
— HaBBIKAMH JICKOMITO3UPOBAHHUS CIIO)KHOCOCTaBHBIX 3a/Jad Ha 0oJjiee MEJNKUEe |
CO3/IaHUH NaWIUIaliHA, PELIAOLIErO LEIEBYIO 3a1a4y.
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2. IlepeyeHb NIAHUPYEMBIX 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 00y4YeHHs 110
JUcHMIIMHE (MOTYJIIO)

OIIK-2.

CnocobeH co31aBath U
UCCIEI0BATh HOBBIE
MaTeMaTU4YECKUEe MOJEIU B
€CTECTBCHHBIX HAyKaXx,
COBEPIIEHCTBOBATE U
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 METOJAbI

OIIK-2.1.

3HaeT OCHOBHbBIE
MaTeMaTHYECKAEe MOJEIH U
METOIbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTHCTHYECKOE MOJICIINPOBAHHE,
nmud depeHnranbHble YpaBHEHUS
1 9YUCJICHHBIC METObI, a TAKXKEC
COBpPEMEHHBIE NIOAXObI K
UCCIIEJIOBAHUIO U AaHATU3Y
JaHHBIX

OIIK-2.2.

YMeeT pa3pabaThiBaTh U
aIalITUPOBATh MaTEMAaTHUECKHE
MOJIEIH JUTS PeIICHUS
KOHKpPETHBIX IIpo0ieM B
€CTECTBCHHBIX HayKax,
HPOBOJUTH MX aHATIH3 U
BepU(DUKAIUIO, a TAKKE
WHTEPIPETUPOBATH MOTY4YCHHEIE
pe3yJIbTaThl B KOHTEKCTE
HaYYHBIX HCCJICIOBAaHHUI

OIIK-2.3.

NMeer mpakTHYECKUN ONBIT
CO3JIaHMSI U MCCIICJ0BAHUS
MaTeMaTHYEeCKUX MOJENeH B
paMKax Hay4HbBIX IPOCKTOB HJIH
HCCIIEA0BAHNM, BKIIFOYAs y4aCTHE
B IyOJIMKAIHSIX, KOH(PEPEHITHIX
WJIH KOJTA00paNnsX, T ObUTH
pa3paboTaHbl U anpoOOHPOBAHBI
HOBBIE KOHIICTIIIMH U METOJIbI

OIIK-3.

CriocobeH caMOCTOATEIEHO
CO03/1aBaTh MPUKJIATHbBIE
MporpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOIOTUI
M CETEBBIX PECYPCOB, B TOM
YHUCIIe 0T€YECTBEHHOTO
MIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC IPUHITUTIBI
IIPOrpaMMUPOBAHU,
APXUTEKTYpPBI IIPOrPAMMHOIO
obecrieueHns: 1 COBPEMEHHBIC
SI3BIKH [TPOTPAMMHUPOBAHMS, a
TaKX€ 0COOEHHOCTH
OTCUYCCTBCHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHIA U
CETEBBIX PECYPCOB

OIIK-3.2.

Ywmeer pazpabatpiBaTh
MPUKIAAHbIE TPOrPAMMHBIE
CpEACTBA, UCTIONb3Ys
COBPEMCHHBIC MHCTPYMCHTBI U
TCXHOJIOTHH, a TAKXKEC
WHTETPUPOBAThH UX C CETEBBIMU
pecypcaMu IJis PeLIeHHs
KOHKPETHBIX 33724
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OIIK-3.3.

Nwmeet mpakTUyecKuid OMBIT
pa3pabOTKH IMPOTPaMMHBIX
CPEJCTB, UCIIOJIB3YyEMbBIX MPHU
MIOCTPOEHUU MaTEMaTHUYECKIX
MOJIeJIell B eCTECTBEHHBIX HAYKax

IK-2.

Crioco0eH MaTeMaTHYECKH
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC H
MIPHUKIIATHBIC 381291

IK-2.1.

3HaeT OCHOBHBIC METO/IbI U
MOJIXOJIbI K MATEMATUIECCKOMY
MOJICTTMPOBAHHIO, & TAKKE
TEOPETUIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKIIATHBIX
HayK, HEOOXOTUMBIE TS
KOPPEKTHOH (HOPMYyITHPOBKH
3a7a4

[K-2.2.

YMeer aHanu3upoBaTh
MPAKTHUYCCKUEC CUTYyalluu U
(hopMyTUpPOBaTH HA UX OCHOBE
MaTeMaTHYECKHE MOAEIIH,
BKJIIO4ast BbI60p aICKBATHbBIX
METO/OB PEIICHUS U

(G OopMyIHpPOBKY YCIOBUH 3a/1a4u

[K-2.3.

HMeer nmpakTUYECKUN OIBIT B
pa3paboTKe U PeIIeHUN
MaTEeMaTHYECKUX 33]1a4 B paMKax
MPOEKTOB MIIN HAYYHBIX
HCCCAOBAHMM, TIe ObLIN
YCIETHO MOCTABIEHBI M PEIICHBI
€CTEeCTBeHHOHAYYHBIE U
MIPHUKJIAJHBIE 331241

IK-3.

Crioco0eH pelath 3a1a4u
npodeccHoHaTbHOM
JeSITEILHOCTH, (POPMYJTHPOBATH
pe3ynbTar, yBUAETh CIEACTBUS
HOJTy4EHHOTO pe3yJibTaTa

MK-3.1.

3HaeT OCHOBHBIC IPUHITUTIBI U
METO/JTBI PEIIeHUS 3a/1a4
npoecCuoHaTbHON
NESITENHHOCTH, a TAKIKE CIIOCOORI
(hopMyITUpOBaHUS H
MIPEJICTaBICHUS PE3YIIbTATOB,
BKJIIOYAst aHAJINU3 MOCJIEACTBUM U
HX 3HAYNMOCTH B KOHTEKCTE
MpOeKTa

[K-3.2.

YMeer npuUMeHsITh
MaTeMaTU4IEeCKue U
KOMITbIOTEPHBIE METOJIBI JIJISI
pelIeHus] KOHKPETHBIX 3a/a4,
($hopMyJIUPOBAThH YETKHUE U
000CHOBaHHBIE PE3YIBTATHI, a
TaK)Xe aHaJIM3UPOBATh UX
HOCIENCTBUS U1 JaNbHEUIITNX
JICCTBUN U pelIeHU

[K-3.3.

Nmeet mpakTUyeCKU OMBIT B
pelIeHnr IpoQecCHOHATEHBIX
3a/1a4, BKJIIOYas y4acTue B
MIPOEKTaX, T/I¢ OBLIN TIOTyYEHEI
pe3yIbTaThl U
MIPOAHATTU3UPOBAHBI HX
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
MPUHSATHIO 000CHOBAHHBIX
perieHunit

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumMmeHnoBaHue Qunaz popya TKY
pa3aena IMCUHUIIINHBI AyIMTOpHast padoTa (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 CV 1o snoxu 4 4 18 Jlomarirare
HEWPOHHBIX CETEn 3aJlaHusl,
Tecthl
2 3amaya KiacCUPpUKAIUT 6 6 25 Jomaraue
BCV 3aaHusl,
TecTol
3 Bbazosrie 3agaun 8 CV 8 8 33 JloMarrHaue
3a/TaHwMs,
TecTol
4 Crnenmnanu3upoBaHHBIC 6 6 25 Homarrane
3agaud B CV 3aJaHus,
Tecthl
5 Large Models B CV 6 6 25 Jomamaue
3a1aHus,
Tecthl
IK3amen 4
Hmozo: 30 30 4 126
O6vem oucyuniunsvt (Mooys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBaHue pa3aesa Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)
1 CV 110 310Xu HEUPOHHBIX CeTel Beenenue B mucrumnay. M3o0paxkenue. ba3oBrie oneparnu
Kraccuueckne Metonpl 00pa0doTKu n300paskeHu i
2 3anava kinaccudukaruu B CV Apxurextypsl CNN

DddexTurHBIN NaiaiiH 00ydYeHus CeTH
Tpanchopmepsl B CV: ViT, Deit, Swin

3 bazoBeie 3amaun B CV Keypoint Detection

Cermenranus uzoopaxenuii, SAM
Hertexuns 06mexToB: anchor-based
Hetexus o0bekTOB: anchor-free

4 Crienanu3upoBaHHble 3a1aun B CV Face Recognition/Re-Identification/Image Retrieval
Multi-Object Tracking (MOT)
Optical Character Recognition (OCR)

5 Large Models B CV Self-Supervised Learning
Vision Language Models (VLMs)
Overview
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

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.

Ocnognasa numepamypa:

1. KomnsrorepHoe 3penue. CoBpeMEeHHbIE METO/IbI U IIEPCIIEKTUBBI Pa3BUTHUS : MOHOTpadus
/ 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. Kazawm. -
Canxkr-IlerepOypr : [Tutep, 2023. - 624 c. - (bectcemnepsr O’Reilly). - ISBN 978-5-4461-1840-3.
- Texcr : anextponnbiit. - URL: https://znanium.com/catalog/product/2123884.

Hononnumenvnan r1umepamypa:

1. Tlpoxopenok, H. A. OpenCV u Java. O6paboTka n300paKeHUI 1 KOMITBIOTEPHOE 3pEHUE
: mpakTuyeckoe pykoBojactBo / H. A. Ilpoxopenok. - Cankr-IlerepOypr : BXB-Iletepoypr, 2018.
- 321 c. - (IlpodeccuonansHoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/1856805.

2. Kopk, II. MammnHoe 3peHue. OCHOBBI M aIrOpUTMbI ¢ INpuMepamMu Ha Matlab :
npaktruaeckoe pykoBoacTso / I1. Kopk ; mep. ¢ anrn. B. C. SfluenkoBa. — 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 MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroLIeil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATEIBHOM pabOThl U MOMEIIEHUS Ui XpaHEHHUs U MPO(YUIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

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

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;

— CIeLUAIU3UPOBAHHBIM 000PYAOBAaHUEM, BKIIKOYasl JEMOHCTPALIMOHHOE 000py10BaHHUE.
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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 CAMOCTOSITEIIBHON pa0OThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  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 NpPOQECCHOHATIBHBIM 0a3am
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue noprajia CcpliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
O6uOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicTos 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

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHsiemMoe
OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOTHO pPacIpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
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
CnpaBo4YHO-TIPaBOBBIE 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 CcBOOOIHO 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. Meroan4yecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uzydenus aucuunianasl (Moaysst) «Computer vision (KomnbroTepHoe 3peHue)»
B paMKaX TEKYILEro KOHTPOJIsl YCIIEBAEMOCTH UCHOJIb3YIOTCS TaKue BU/bI yUeOHOM paboThl, Kak
JICKOMH, CCMUHAPBI, JOMAIIHUEC 3adaHus, TCCThI, @ TAKXKC PA3JIMYHbLIC BHU/IbL CaMOCTOSITEITBbHOM
paboThl OOydaroMXcs MO 33JaHUI0 IperojaBaTelis, HalpaBleHHbIE Ha pPa3BUTHE HaBBIKOB
poeCCHOHATBHON JIEKCHKH, 3aKpEeIUIeHHE MPaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHIH,
HOOILPEHNE UHUIATHB.

Jlexyus — cHCTEMAaTH4YeCKOe, TMOCJIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
nmpenoAaBareneM y4eOHOro MaTepuaa, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIIGKT JIEKIIMNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHECHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nmuTepatype. Ecmu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT COpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
MPernoaaBaTeNo Ha KOHCYIbTAIUK UM BO BPEMsI CEMUHAPCKOTO (MTPAKTUYECKOT0) 3aHSATHSI.

Cemunap — 310 (hopma yueOHOH IeATEeTLHOCTH, IPOBOAUMAs B YI€OHOM 3aBECHUU IO
PYKOBOACTBOM TMpEMoJaBaTesisi, TI/A€ CTYACHThHl AaKTUBHO YYacTBYIOT B OOCYXKICHHSIX,
MPAKTUYECKHX 3aJaHMsIX U IPYruxX (opMax 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 MOHATHh MaTepHal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

HHomawmnee 3a0anue — HAOOp 33724 MO TEMaM HEJICIH.

[lpu pabGore HaJg IOMAIIHMUMHU 33JaHUSIMH BaXXHO BHHUMATEJIBHO O3HAKOMHTBCS C
TpeOOBAaHUSAMHU M CPOKAMU BBIMIOJHEHHS. PeKOMEHIyeTcs pa30uBaTh 3aflaHusl Ha JTarbl, YTOOBI
n30exarh Meperpy3kd W JIydllie YCBOMTh MaTepHai. VICronb30BaTh pa3jiivHbIe HCTOYHHKH
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHUJICTEIbCTBYET O KAueCTBE MOHUMAHUS OCHOBHBIX MOHSATHH HM3y4aecMOro
Marcpuraja. TecToBbIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECCKUM KaTCTOPHSIM H3y4aeMOi TUCIUTUTHHBI (MOYJIS).

st MOArOTOBKU K T€CTy HEOOXOAMMO 3HATh TEPMHUHOJOTHUUECKHUM anmnapar JTUCHUILTAHBI
(MOTyJ1s), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh X UCIIOJIH30BATh B MTPOPECCHOHATHLHOM
JICKCHKEC. BJIa[[eHI/Ie HOHATUHMHBIM arrmaparoMm, BKIIIOYEHHBIM B TECTOBBLIC 3aJaHus1, I1O3BOJISACT
NperoaaBaTelo  ObICTPO  MPOBEPUTh  yPOBEHb  MOHMMAHHsS  CTYACHTAMH  BaXKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

bonycuvie b6annvt — 3TO OLIEHKH, KOTOPBIE CTYAECHTHl MOTYT MOJYYHUTh 32 BBIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYJCHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCLUIUINHE (MOAYIIO) U CTUMYJIUPYET YII1yOJIEHHOE U3yYeHHE MaTepuara.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIEOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAILHOM YYaCTHHU MPENoaBaTels. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCHEKTaMH JIeKui (06paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUeOHBIX MAaTepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIECAOBATEIBCKUX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyIbTATOB oﬁyqemm o JMCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUsA C()OPMHUPOBAHHOCTH KOMIICTCHIHMI 11O
aucnumuinHe (MoayJo) «Computer vision (KomnbrorepHoe 3peHue)»

OrneHuBaHue ypOBHsI y4EOHBIX JTOCTMKEHUH OOy4aroMMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTaliH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIeTCs B (opme

IK3amena, 1Ipu 3TOM IMPOBOAUTCA OLICHKA KOMH@TCHHHIZ, Cq)OpMI/IpOBaHHBIX IO JUCIHHUITIIMHE.

Jns oueHMBaHUSA TEKYHIErO KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM AaTTECTALMH
UCTIONIBE3YETCS JIeCATUOAIUTbHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

[ecatudannbuas IlarudanabHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusi Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTtnuaHO CTyIoeHT MOJIHOCTBIO BiaJieeT 3HAHUSAMH, M3JI0KEHHBIMU B
9 OTIUYHO pabodyeit mporpamMme, W TIIIYOOKO OCMBICISCT JUCLMILIMHY
8 OTINYHO (Momyib). Oxn CaMOCTOSITETILHO u JIOTHYECKU

[OCJICZIOBATEIBHO OTBEUAET HA BCE BOMPOCHI, AKIECHTHPYS
BHAMaHHE Ha Hamboiee BaXHOM. YMeeT aHaJM3UpOBaTh,
CpaBHUBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETH3UPOBaTh U  CHUCTEMAaTU3UPOBaTh  M3yYCHHBIN
MaTepuai, BBIJENAS KIIOYEBBIE MOMEHTHI W YCTaHABIUBAs
MIPUYUHHO-CIICJICTBCHHBIE  CBiA3U. Uerko  dopmymupyeT
OTBETHI, YBEPCHHO HHTEPIPETUPYET PE3YJIbTAThl aHAIM30B H
JIPYTUX HWCCIICOBAHMA, a TaKXKE PEIIacT CIIOKHBIC 3aJ[ayu.

DNEeKTPOHHBIA JOKYMEHT



[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00yyeHuUsl 1Mo
OLICHKA OLICHKA JucHMIInHe (MOIYJII0)

CTygeHT XOpolo 3HAaKOM C METOJaMHU HCCJIEeI0BaHUA,
HEOOXOTUMBIMHU JIJISI TIPAKTUYECKON JEATEIbHOCTH, U yYMEeT
CBSI3BIBATh TEOPETUUECKUE ACTIEKThI JUCIUTUTHHEI (MOIYIIS) C
MPaKTUYECKUMHU 33/1a4aMU.

7 Xoporo CryneHT oOnamaeT 3HAHMSAMHE MPEAMETa MOYTH B TOJTHOM

6 Xopomo o0beMe paboueii mporpaMMBI M CAMOCTOSTEIHHO, TOTHICCKH
MOCJICZI0BATEIEHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMAaHUE Ha HanOoJee 3HAYMMBIX MOMEHTaX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(DUIIUPOBATH,
000011aTh, KOHKPETH3UPOBATh M  CHCTEMAaTH3MPOBATH
W3YUYCHHBIH MaTepHan, BBIACTSS €ro KIYEBhIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBs3H.
dopMynUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJIbTaThl aHAJIW30B W JIPYTHX MCCIEAOBaHUN, a TaKkKe
peIIaeT CIOKHBIC CUTYAIMOHHBIC 331a4n. CTYJEHT XOPOIIo
3HAKOM C METOJAaMH HCCIIEJOBAHHUS, HEOOXOIMMBIMHU ISt
HpaKTI/I‘-IGCKOI\/'I JCATCIBHOCTH, u yYMEET CBA3bIBATH
TEOPETUYCCKUE AaCHeKThl MpeaMeTra C  MPAKTHYCCKUMHU

3aJa4yaMHu.
5 Y noenetBoputenbHo | CTymeHT oOyiagaeT 0a30BBIMU 3HAHHMSAMU 10 JAMCLUIUIMHE
4 V 10BIETBOPUTENHHO (Monmysro), HO HCIBITHIBAET TPYIHOCTH npu

CaMOCTOSITEJIHBIX ~OTBETaX M  HCIOJb3YET HETOYHbIC
dbopmynupoBkr. B X0j7€ OTBETOB OH JOIyCKaeT OMIMOKH,
Kacaromuecs: cyTH BorpocoB. CTYIEHT CIOCOOCH pemaTh
TOJBKO CaMbleé TPOCTbIE 3aJlayd MW BIAJACEeT JIUIIb
MUHUMAaJIbHBIM Ha0OPOM METOJIOB UCCIICIOBAHMUS.

3 He cnan CTyneHT He OBIajeN 00s3aTeIbHBIM MUHIMYMOM 3HAHHIA 110
He cnan MpeIMeTy W HE MOXKET OTBETUTh Ha BOIPOCHI, Jaxe €CIU
1 He cran MpernoiaBaTeNlb ~ 3aJaeT  JIOMOJIHUTEIBHBIE  HABOJSIIKE

BOIIPOCHL.

Hucturnmuna (Moxyns) «Computer vision (KommbeloTepHoe 3peHHE)» OIEHUBACTCs
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ Onucanne

Haxonumenvnasn OUEHKa

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

TecTsl [TucemenHast pabota ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>)KHO PELIHUTH 32
OTrpaHUYEHHOE BpeMs

Hpomeafcymounaﬂ ammecmauun

OKx3aMeH 40% | [lucbmeHHast wM ycTHas paboTa HaJ 3aJaHueM, HallpaBJIeHHBIM Ha
MIPOBEPKY IOJIyUYEHHBIX 3HAHUNA U HABBIKOB IO JUCHIUTUINHE (MOIYIIIO)

B pamkax u3ydeHus IUCHUIUIMHBI (MOAYJIS) BOZMOXKHO MOJTydyeHUuEe OOHYCHBIX 0OalljIoB.

HTorosas oneHka pacCYUTbLIBAETCH 110 HAKONHUTEIbHOM NPH YCJIOBHHU, €CIH CPEAHUH
0aJ1 cTyaeHTa cocTaBisieT 4 u OoJiee 6a/L1oB, o gopmyse: «0,8 x cpenHee 3a JOMAIIHUAE
3aganus + 0,2 X cpeqHee 3a TECThIY.

DNEeKTPOHHBIA JOKYMEHT



Eciu cTyaeHT He BBINOJHSET YCJIOBHE Ui MOJYYeHHsI OLEHKH MO HAKOMUTEJIbHOM
cucTemMe, eMy He0OX0AMMO cIaTh IK3aMeH. B nanHoM ciyyae popmysia pacuéTa UTOroBOM
oueHku mo aucuumiauHe (moaysaw) «Computer vision (KomnbroTepHoe 3penme)». «0,6 x
HakornutenbHas oreHka (0,8 X cpennee 3a qoMarnue 3aaanus + 0,2 X cpeanee 3a Tectoi) + 0,4 X
JK3aMEH».

B cayuae, ecqim cpeanmnii 6aJ1 cTyeHTa cocTaB/sieT 4 u 0oJiee 0AJLTI0B, HO OH X04eT
YAYYIIUTh OII€HKY, HTOroBasi OLEHKA M0 JAWUCHHUILUIMHE (MOIYJI0) BLICTABJSETCS IO
dopmye: «0,7 x HakonuTenpHas orieHka (0,8 x cpexgnee 3a nomarraue 3aganus + 0,2 X cpenHee
3a tecthl) + 0,3 X aK3aMeH».

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4aI0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

Bawa 3agavya — uayuntb penosutopui ultralytics n obyuuts cete YOLO ana getekuynn obbeKToB
Ha patacete SkyFusion. 3To cneyMannaMpoBaHHbIi gataceT Ana obHapyXeHWs manblix 06bekToB
(TpaHcnopT, Kopabnu 1 camMonéTkl) Ha CNYTHUKOBLIX CHUMKax. B npouecce BLINONHEHWA 3a0aHUs Bbl
npoiaéTe Yepes HeCKONbKO ATAMNOB, 3a KAXAbIM U3 KOTOPLIX Nony4Yute Gannbl:

2 banna — KoHBepTauwsa train n valid YacTtein nataceta B hopmat pasmeTtku YOLO;

4 6anna — oby4eHue ceTn (Hanpumep, YOLOVEN) ¢ default-napameTpamu;

6 6annoe — nobaeutk ClearML-norupoBaHue SKCNEPUMEHTA;

8 6annoe — nobas npocraa mogMdukauma KoHdura mogenu (Hanpumep, yolov8.yaml);

10 6annoB — no6utb peaynstat mAP:0,5 > 0,62 Ha test-ceT, KOTOPbLIA yXKe NPUNOXEH ANS Bac.

Baw pe3yneraTt O0MmKeH NnpeBblllaTth yka3daHHble 3Ha4YeHn MeTpUK, 4YTObLI nony4yuTb COOTBETCTBYIOLLEE
KonuyecTeo 6annos..

MHcTpyKuma
1. HauunuTe c ultralytics guickstart unu obpatuTeck k HOYTOYKY C NPaKTUKOM.
2. 06s3aTenbHO 03HaKOMbTECh C NPUMEYaHUAMMU.
3. WM3meHUTe KoA no cBOeMy YCMOTPEeHUHo, 4To6bl nony4nTe Tpebyemoe konuyecTso Gannoe.
4. 3anyctuTe Kop 1 ybeautecs, 4TO pesynstarsl KOPPEKTHO oTobpaxeHsl. PexomeHayeTtcst

COXpaHWUTbL NOTH.
5. CospanTe nanky c umeHem B hopmaTe «dPMO_HW Homep_pas». B aTy nanky sarpyauTe BCH
nanky ultarltycs, B koTopon yxe nexut o6y4eHHaa MoAenb, BCe CKPUNTLI U CKPWHBI.
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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 3a1anue 2.

3ananme 1.

1. H3yuute OCHOBHBIE METOJIBI CETMEHTALMU M300paKeHUH, TaKue KaKk CerMEeHTAIs Ha
OCHOBE IIOPOTIOB, METOJI AKTUBHBIX KOHTYpOB (snakes) M CerMeHTalus C MCIOJb30BaHUEM
HelpoHHBIX cerell (Hanpumep, U-Net). Hanuimmire kpatkoe onucanue Kaxxja0oro MeToAa.

2. Peanusyiite anropuT™ cerMeHTalMu U300pake€HHs ¢ UCHOJIb30BaHUEM Mojaean SAM
(Segment Anything Model) na Ha6ope ganubix (Hanpumep, COCO unu Bar cOOCTBEHHBINH HabOp
n3o0pakenuit). OleHUTEe Ka4eCTBO CETrMEHTAllMd C TOMOIIBI0 METPUK, Takux kKak loU
(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. HanumuTe kpaTkoe cpaBHEHHE X OCOOCHHOCTEH U 001acTeil MprUMeHEeHHs.

2. Peanusyiite netextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HampuMep,
Pascal VOC unu COCO). Ouenute Npou3BOIUTEILHOCTh MOJIENH C TOMOIIBIO 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 KJIIOUEBBIE TOUKH HA H300PaKECHHUSX.

3aganue 3.

1. WMsyuute metonsl pacnio3HaBanus null (Face Recognition) u nepennentudukanuu (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 nzo0paxkenuii. 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. Peanu3syiite oauH U3 METOIOB Ha BUCO C
HECKOJIbKUMH JBMKYIIUMUCS OOBEKTAMH U BU3YATTU3UPYHTE PE3yIIbTaThl 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. WM3yuure meronsl pacniozHaBaHus jeiicTBuii (Action Recognition) B Bueo, Harpumep,
3D-CNN win Mofenu Ha OcHOBE TpaHchopMmepoB. ONMUIINTE KITIOUEBble 0COOEHHOCTH U 3a/1a4H,
KOTOpBIE PELIAIOT 3T METO/BI.

3ananmue 2.

1. OsHakoMbTeCh C TPHHIMIAMH CaMOKOHTpojupyemoro obyuenus (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 TOMYJSPHBIX
METOJIOB.

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

3ananme 3.

1. W3yuute MeTOABl ONTUMHU3ALMU MOAENEH sl yCKOpeHHsl nHepeHca: KBaHTOBaHUE,
npayHnuHr, knowledge distillation. OnummTe MPUHIUAIIB Ka)KJI0TO METOIA.

2. Bribepure npenoOydueHHyo mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
1o e€ ONTUMH3ALUH C TTOMOIIBIO OJTHOTO U3 METOJI0B yCKOpeHus. CpaBHUTE CKOPOCTh U TOYHOCTh
JI0 11 TIOCJIE ONTUMU3ALIUH.

3. MHccnenyiite OGMOAMOTEKHM M MHCTPYMEHTHI [uid 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. YBelu4yeHue SpKOCTH H300paKEeHUs
b. TIpeoOpa3oBaHue cBeTa B AIEKTPUUCSCKUIT CUTHAI
c. CoxpaHeHue U300paXeHUsI HA HOCUTEIIE
d. VYmopaicHHe 3KCIO3UIUEH KaMephl
Ortger: b.
2. Uto Takoe nebdaiepusanus?
a. Ilpomecc mpeoOpa3oBaHus 4ePHO-OETIOT0 U300PAKEHUS B IIBETHOE
b. VcrpaneHnue nBeTOBbIX apTehaKTOB Ha H300pAKESHHUSIX
c. IIpeobpa3zoBaHue TaHHBIX C CEHCOPA B MOJIHOI[BETHOE U300paKCHHE
d. TIpotecc BoIpaBHUBAHHS U300PAKEHHIA
Otgert: C.
3. KakoBo ocHOBHO€E Ha3zHa4yeHHe 1BeTOBOM Moaean HSV?
a. Oto0OpakeHue 1BETa B TEPMHUHAX SPKOCTU
b. Coznmanue yepHO-0eNbIX H300paKECHUI
c. OGueruenue pabOTHI C IIBETAMH, YIUTHIBasE BOCIIPUATHE YEJIOBEKa
d. XpaHenue wu300pakeHHs B TpeX JAPYrMX [EPBUYHBIX IIBETAaX: I[MaH,
MaJKEHTA, KEIIThIi

Ortser: C.
4. Kakoil BeT COOTBETCTBYET KOMOMHALIMU BCEX TPEX NMEPBUUHBIX 1IBETOB B Mojesin RGB?
a. UYepnsrit
b. Bensrit
c. Cepniit
d. Kpacusrit
Ortser: b.

5. YTo Takoe MOMUKCenbHas onepamus?
a. Omepanus, IpUMEHSOLIascsa KO BCEMY H300paXEHUIO [IETUKOM
b. Omneparusi, npuMeHsiemMas K OTACIbHBIM MUKCEISM H300paKeHUS
c. Ilponecc nepecuera 3HaUEHUSI IUKCEIS B HOBOW IIBETOBON MOJIENH
d. VYny4menue KOHTpacTa H300paKeHUs

Ortser: b.

6. Kakast onepaiiys ncnosb3yeTcsl 175 OBBILIEHHS] KOHTPAcTa U300paXKeHUs?
a. BbIpaBHHBaHUE rMCTOrPaMMBI
b. bunapuzanus
C. Harepnosmsinus
d. JebGaitepuzarus

Ortser: a.

7. Kak Ha3bIBaeTCsl MpOLECC U3MEHEHUSI pa3pelleHus: n300paxeHus ?
a. Monynsauus
b. Wurepnomsuus
c. T'omorpadus
d. Koppekuus

Ortgert: b.

8. UTo Takoe aJlMacuHT B KOHTEKCTE ITU(POBOIT 00pabOTKH M300paKeHu?
a. Bo3HuKHOBEHME HEKeNaTeNbHBIX apTe(aKTOB B pe3ysbTaTe JUCKPETH3ANN
b. Tlpomuecc criaxxuBaHust H300paKECHUS
C. YBenuueHHE pa3perieHuss u300paxeHus
d. YMeHblIeHHE pa3penieHus H300paKeHHs

Ortger: a.
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9. Kakoii U3 cienyronmx METOIOB Yallle BCEro UCIONb3YeTCs s O0phOBI ¢ aTMaCUHTOM B
00paboTke n300paxkeHmii?
a. [IpenBapurenbHOE YBEIMYCHUE Pa3pPEIICHHS
b. Pa3mbiTre u3o0Opaxkenus ¢ momoripio GuiabTpa [aycca
C. YjaaneHue HIyMOB C IIOMOIIbIO0 MOP(OIOTHIECKUX ONIEpaITHid
d. Hcnonb3oBanue 00iee CIOKHBIX METOI0B HHTEPIIOJISIIUN
Ortser: b.
10. Kaxoii merox wucCHOdB3yeTcsl Uil MpeoOpa3oBaHMs IBETHOTO H300paXEHHUS B
JIBYXIIBETHOE?

a. BsIpaBHHBaHME THCTOTPAMMBI
b. bunapusanus

C. JlebGaitepuzarius

d.

Mopdosornueckast oneparms
Ortsger: b.

Tect 2.

1. Kakoro Tumna geTeKTUpOBaHUs HE CYIIECTBYET?
Two-stage

Three-stage

Anchor-based

Anchor-free

oo o

Ortser: b.

2. Kakast u3 3TUX METpUK/OTepalfii He UCIONb3yeTcs pu noacyere AP?
loU

Precision

Recall

NMS

oo o

Ortser: d.
3. Uro takoe Average Precision?
a. Oto miomanap noxa Precision-Recall kpusoit
b. Dro Precision npu score=0.5
C. Orto cpennuii precision mpu ckopax 0.5..0.95
d. Dro cpeanee reomerpuueckoe 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 ymenbmmuTcs
b. AP yBennuurcs
C. Makcumanbhsbiii Recall yBenuunrcs
d. MakcumanbHbliil Precision yBenuautcs

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
nerektupoBanus y Mask R-CNN?
a. Hcnonw3oBanue RolAlign
b. Hcnonb3oBanue ResNeXt50 + FPN
c. Hcnonn3oBanue bipartite mocca u NMS-free undepenca
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d. OOydenwue cpa3y Ha JBE 33Jauu: ACTCKI[UIO ¥ CETMEHTAIIHIO
OrtBer: C.
7. Kakoli W3 MepeurcIeHHBIX BaPUAHTOB IPABHIBLHO OMKMCHIBACT MPHUHIUI HH(EpEeHca B
royioBax y SSD?
a. Ha mepBbIX TrojiOBax JETEKTHPYIOTCS CaMble MaJIeHbKHE OOBEKTHI, Ha
MOCIICIHUX — CaMbI¢ OOJIbIINE
b. Ha mepBbIX TroioBax JAETCKTHPYIOTCS CaMble OOJbIIHE OOBEKTHI, Ha
MIOCJICAHUX — CaMbIC MaJICHbKHE
C. Ha cpenHux rooBax JIETEKTUPYIOTCS caMble 0OJIbIINE 00BEKTHI, Ha TICPBHIX
U MTOCJACIHUX — CaMbIC MaJICHbKHE
d. JlroOblc 00BEKTHI AETEKTUPYIOTCS Ha JIOOBIX TOJI0BaX
Ortser: a.
8. UTo mpejicKka3bIBarOT JIOKAIM3AIMOHHBIC BBIXO I anchor-based geTekTopoB?
a. Koopaunatel eHTpoB O0OKCOB, W, h
b. TlompaBku K pacmoj0KeHHIO U pa3Mepy SIKOpei
c. KoopauHAaThI 1eBOTO BEPXHETO U IMPABOTO HIKHETO YTIIIOB OOKCOB
d. Hopmanu3oBaHHBIE KOOPIHUHATHI IEHTPOB OOKCOB, W, h
Orser: b.
9. Kakoii U3 3THX IE€TEKTOPOB He sBsieTcs anchor-free?
a. FCOS
b. CenterNet
c. CornerNet

d. RetinaNet
Orser: d.
10. Kakoro u3 5THX 3JEMEHTOB HET B TUIIMYHOM ITOCTPOCHHH COBPEMEHHOTO JAeTEKTOpa?
a. boxOona
b. Tomos(br)
c. Iemn
d. Kopus
Orser: 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

Otgert: C.
2. Kakyro 13 3TUX METPHK HE HCITOJIB3YIOT /T orieHKH Keypoint Detection?
a. OKS
b. PCKh-0.5
c. PCJ
d. AP
e. AR
OrtBer: €.

3. Kakoii Tun npenckaszanus He ucnoib3yrot s HPE?
a. IlpenckaszaHue TEIUIOBBIX KapT TOYEK
b. Perpeccus koopanHAT TOYEK
C. Jlerekuus OTIENbHBIX YacTel Teaa U BBIOOP TOYEK M0 OOKcaM
d. OnpHOBpeMeHHOE Tpe/CKa3aHHe TEIUIOBBIX KapT TOYCK W HANpaBICHUH UX
COECTMHEHNN
Ortger: C.
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4. Kakue ecTh OTIUYUTENbHBIC 0COOeHHOCTH NTpakThuecku y Bcex CNN metonos aiis HPE?

a. Hcnoonp3oBanue Attention
b. KackagHoe nmoctpoenue cetu
c. Kombunanus heatmaps u perpeccun
d. KomOuHanus rino6aasHOro M JIOKAJILHOIO KOHTEKCTA
e. HeckonbKo TOOB IS TPEICKa3aHmiA
Ortser: b, d.

5. Kakoro cBoiictBa HeT y Stacked Hourglass cetu?

[Tepearpeparus mpusHakoB ¢ nmoMonibio SE 610ka

IIpomexxyTodHas CynepBu3us

CTeKHHT apXUTEKTYpHO UICHTHUYHBIX MOy

Hcnonws3zoBanue L2 nocca

Cikarue u pazkarue feature maps ¢ ucnosb3oBanueM skip connections

P00 T

Ortger: a.

6. Kakoro u3 3Tux 1aroB HeT B MalIjaiiHe pacro3HaBaHUs JHIL?
Jletexius Jiuig

JleTexuus KIr0ueBbIX TOYEK JIUIA

TpexuHr s

ITpoBepka Liveness

Hopmanusanusa nun

MaT4uHT 1eCKPUNITOPOB KIKOYEBBIX TOUEK

mo o0 o

Orser: f.
7. Kakux THIIOB 3a71a4 HEe ObIBACT B paclio3HABAHUHM JIUIT?
a. AyTeHTH(HUKAIHS
b. Bepudukanus
Cc. Unentuduxanus
d. Krnaccudukarus
OtsBer: 4, d.
8. Kakue u3 3Tux mpo0yieM xapakTepHsl s qataceToB amnsi FaceRec-a?
a. HecbamancupoBanHble 1O pacam/moy/BO3pacTy  pachpeneiieHus ¢
JUIMHHBIMHA XBOCTaMU
b. T'pssuas pasmerka: oaud u TOT ke ID B pasHbIX Kiaccax, pasusie ID B ogHOM
KJIacce
Bce natacetsl coOpaHbl a3uaTaMu U HE MPUMEHUMBI JJIS JPYTUX JIOMEHOB
OO0yuenue u Tect nepecekarotcs 1o 1D
e. JlaTaceTpl COCTOSIT TOJLKO U3 3HAMEHUTOCTEH, IMOTYIaeTCsl CIIUITKOM MaJlo
yHUKanbHbIX ID
OtBerT: a, b, d.
9. Yto MBI Ha3bIBaeM IIEHTPOUAON Kiacca B Softmax Loss-e?
a. Cron6usr Mmatpuirsl BecoB FC crost
b. Crpoku marpuist BecoB FC ciost
C. Owmbennunr, monyyatomuiics nepen FC cmoem
d. Cpennuii 3MOEITUHT TTOCUUTAHHBIH 11O TAHHBIM OJIHOTO KJlacca

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
Orser: b, C.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3apanue OtBer KomMmnerenmus

n/n

1. Kakyto MeTpuKy [/ OLIEHKH KauecTBa paboThI B OIIK-3
MOJIENIN KJIacCH(PUKAIINK KapTUHOK CTOUT BHIOPATH,
€CIIM JaHHbIE CHJIBHO HE COaaHCHUPOBAaHBI 10
Kaccam?

A. Accuracy
b. Fl-score
B. mAP

I'. loU

2. Kakoii mexanmsm B cersx ResNet mossommn Skip connection / OIIK-2
yLIIyONIsTh BCE AajibHEHIMe ceTr? Residual Block

3. Kakoii Tum HelpoceTeBbIX MoJenel MO3BONSIET VLM / [K-3
peurars 3anaun VQA — Vision Question Answering Vision Language
u Image Captioning? _Models/

Multimodal Models

4. Kakoii nepBriii One-stage moaxoxa ObLT MpeIOKeH YOLO [1K-2
UIE  JeTeKThpoBaHus — o0wekToB?  Ero ke
MocJeqylone BEPCHH  SIBISIOTCS HAa JaHHBIHA
MOMEHT caMBIMHU WCTIONTB3YEMBIMU CNN
netekTopamu B CV.

5. Kak  Ha3biBaeTcst ~ MaTemarudeckass  MOjejb, | CBEPTOYHASA HEMPOHHAsS OIIK-2
HCHOJIb3yeMasl JUlsl  ONHCAHUSA IIPOLIECCOB B CeThb
KOMIIBIOTEPHOM 3pCHUH, TaKMX Kak (uiabTpanus
M300paKeHHI ¢ TTOMOIIBI0 CBEPTOUHBIX siep?

6. Kax wHaspBaeTca OHOMMOTEKAa JUIS  CO3JAHUS PyTorch OIIK-3
MPUKIIATHBIX MPOTPaMMHBIX cpencTs B
KOMITBIOTEPHOM 3pEHUH, TO3BOJISIONIas 00ydaTh U
nH(pepeHCUuTh HepOoHHKIEe ceTH Ha Python?

7. Kak HaspiBaeTcsi MaremMaTnyeckd KOpPPEKTHas | 3a/1ava KiacCU(pHUKaLuu [1K-2
nocraHoBka 3agaun B CV, 3axmouaromascs B
MpeacKa3aHuu Kiacca 00beKTa Ha M300paXKEHUH C
WCTIOJIb30BaHHEM BEPOSATHOCTHBIX MOZEICH?

8. Kak Ha3bIBaeTcs pe3ynbpTaT pelleHHs 3a7add pose CKeJeTHast MOJIeb [K-3
estimation B CV, BbIpaKeHHBIH B Buje Habopa
KITFOYEBBIX TOYEK HA Tejle YeloBeKa Ui aHalln3a
JIBUOKEHUN?

9. VkaxnTe Ha3BaHHME METOAa OITHMM3AIIMH, YacTo CTOXaCTHYECKHUIL OIIK-2
npuMeHsieMoro st oOydyeHus: Mojeneil B IPaJMeHTHBIN CIIYCK
KOMIIBIOTEPHOM ~ 3pPEHHH,  MWHHMHU3UPYIOILEro
(YHKIMIO TIOTEPh C UCIIOJIL30BAHUEM I'PAJUEHTOB.

10. | Ykaxure Ha3BaHue (peiMBOpKa, HCIIOIH3YEMOTO OpenCV OIIK-3
Uil peanu3alMKd  MadminaiHoB — 0OpaboTKu
n3o6paxennii u Bugeo B CV, ¢ mogaepxkoin GPU-

YCKOPEHHUSL.
11. | VYkaxure Ha3BaHHEe METPUKM OIIEHKM KauecTBa | Imean average precision [K-2

JNETEKIIMA  OOBEKTOB, M3MEPSIONIEH  CPEITHIOI0
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TOYHOCTh Ha pa3HBIX YPOBHSAX IE€pECeueHUs
MpeICKa3aHuii U UICTUHHBIX 00JIACTEH.

12.

Kak  HaspBaeTcs  CIeICTBHE  IPHMCHEHHS
¢dbynaamenTanbHbIX Moenelt B CV, takux kak CLIP,
it permenus 3aaa4 VQA wim Image Captioning?

MYJIbTUMOJAAJILHOC
IIOHUMAaHHUEC

[K-3

13.

Kak HaspBaeTCs MareMaTHdeckas OTEepaIvs,
JIeKAIasi B OCHOBE TPAaHC(HOPMEPHBIX apXUTEKTYP B
CV, TTO3BOJISIIOIIAS MOJIEIIH YYUTHIBATH
3aBHCHMOCTH MEXIy BCEMU 3JIeMEHTaMU
IOCJIEJOBATEIILHOCTH?

MECXaHU3M BHUMAHUA

OIIK-2

14.

Kak HaspiBaeTCsl THUI apXUTEKTypbl HEUPOCETEH,
a@aNTHPOBAaHHBIA Ui 3aJad  CeTMEHTAIlud
n3o0paxenuid, Takoi kak U-Net mimu Mask R-CNN?

encoder-decoder

OIIK-3

15.

Kak HasbIBaeTcs MOIXoA K IIOCTAHOBKE 3adadd
CEeTrMCHTaAluu, rac Ka)KI[I)II\/'I IMUKCECJIb IIPUCBANBACTCA
K KJIacCy, C y4€TOM KOHTEKCTa COCEIHUX MUKCeNei?

ceMaHTH4ecKas
CerMeHTaIus

[K-2

16.

YKkaxutre HazBaHue Tuma 3KcnepuMeHToB B CV,
OLICHUBAIOIIUX TOYHOCTh MOJICJIHM Ha TECTOBOM
Habope JaHHBIX MOciie 00YYCHHS Ha BUICOTIOTOKE.

BaJIMJAIMS HA BUICO

[K-3
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