LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXJIEHA

Pemennem Ydenoro cosera

AHO BO «llenTpanbHblii yHUBEPCUTET»
«25» mas 2026 r.

[IpoTtokom Ne 2

PaGouasi nporpamMma JMCUMIIIMHBI (MOTYJIs1)
«KommnboTepHoe 3penue (Computer vision)

Hanpasienue noarorosku: 02.04.0/ Mamemamuka u komnviomepHule HAVKU

HamnpagssenHocTs (Mpo¢uiib) NOATOTOBKU: [[puxiadnoe mawiunnoe

06V'{€HM€ U URMeNNeKmydjlbHble CUcCniemnsl

KBanupukauus (creneHb) BLIMYCKHUKA: Ma2ucmp

®opma o0yueHus: ounas

Cpok ocBOeHUSI MPOrpaMMBbI: 2 200a

I'on Hadopa: 2026

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2026

DNEeKTPOHHBIA JOKYMEHT



DNEeKTPOHHBIA JOKYMEHT

Conepxanue

1. KpaTkasi XapaKTepUCTHKA TUCHHIIMHBI (MOIYJII) ..eovvveiueeiiriiireireaieesteesteesinessnessneeseesneesneesneesnnesnne 3
2. TlepevyeHb IVIAHUPYEMBIX PE3YIBTATOB OOYUECHMI . ......cvvevvereieerniireaseesresseesesnesseessesseesnesnessnesresseennens 5
3. TEMATHUECKMIA TIITAH ........coueiutiitietteitesteetesbeeetestesteesbesbeeseenbe s st e sbe et e eabesbeese e bt s bt e nbe ek e en b e sbeeb e e nbesbeenbesbeaneeneas 7
4. Conep:KaHUE TUCTHIITHHBI (MOTYJIIH) .. .coiuvtiuutattaiteesteesueessteasseaseessessseessseasseasesssesssessssesssesssesssesssesssnes 7
5. YUeOHO-METOMMUECKOE OOCCTICUEHHIE .........ocuviemreertierteesieesuteasteeteesseesseeaseeasseaseesbeesseesseessneaneenneenseensnes 9
6. MaTepHaJbHO-TEXHHYECKOE OOCCIICUECHME ........c.veeveereeieestreasseeteesseessessseesssesssesssesssessseesssnasseanseessenns 9
7. MeTOAUYECKHE H OLIEHOTHBIE MATEPHAIIBI .....c..vivireesrerreaneinesseesressessesresseesnesseessesresssesresseessessesnsenns 11



1. Kparkas xapakTepucTHKA JHCHUILINHBI (MOAYJIs1)

Pabouas mporpamma nucuurinabl (Moayist) «KommnbiorepHoe 3penue (Computer vision)
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIBIOTEpHBIE Hayku, npoduib llpukinagHoe mammHHOE 00y4YeHHE W MHTEIUICKTYyalbHbIE
CUCTEMBbI, YTBEPKACHHbBIN MPUKa30M MUHUCTEPCTBA HAYKU U BbICIIEro oopasoBanus Poccuiickoit
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenune aucrumiuabl (Moayns) «KommbrorepHoe 3penne (Computer vision) mo3BOJISIET
MOHSITh, KAaK MallMHBl MOTYT HHTEPIPETUPOBATH U aHATM3UPOBATH BH3YyaJbHYI0 HH(OPMAIIHIO,
coyeraeT B ceOe IEeMEHTHl MAlIMHHOTO 00y4YeHHsI, 00pabOTKH H300paXKEHUH U UCKYCCTBEHHOTO
MHTEIUIEKTa, YTO JeNaeT €€ KIIOYEeBOM U1 Pa3BUTHS COBPEMEHHBIX TEXHOJIOTMH U
WHHOBAIIMOHHBIX PEIICHHM.

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

Hacrosmas nucuurimaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH IO IPOrpaMMe MOATOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TpuknamHoe MamMHHOE OOYyYEHHE W MHTEIUICKTYaJIbHBIE CHCTEMBI U BXOJHUT B OO0SI3aTCIBHYIO
yacTh broka 1.

Jucnuminza (Moaynb) nzydaercs Ha 1 Kypce Bo 2 cemecTpe.

Heap u3yyeHuss AUCUMIUIMHBI (MOAYJs): (GopMHpOBaHME KOMILIEKCHOTO MOHHUMAaHUS
MPUHITMIIOB ¥ TEXHOJOTHH 00pabOTKH M300pakeHWH W BHJEO M 3(H(PEKTUBHOrO perieHus
MPAKTUYECKHX 3a7a4 B 00JaCTH UCKYCCTBEHHOT'O MHTEIIEKTA.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— H3YYUTh OCHOBBI LH(POBOrO NPEACTABICHUS H300pKEHUH M TpaJUIMOHHBIX
ITOPUTMOB X aHaJIM3a JUIsl MOATOTOBKHU K paboTe ¢ COBPEMEHHBIMU TEXHOJIOT UMY,

— OCBOMTb CTPYKTYpbl TJIYOOKHMX HEHpPOHHBIX ceTed, MpeJHa3HAYeHHbIX IS
pacno3HaBaHMs OOBEKTOB, pa3JeJIeHHUs CIEeH M JIOKAIM3alUM 3JIEMEHTOB Ha
H300paKEHMSIX;

— MOHATH aJIaNTaIHI0 TpaHC(HOPMEPHBIX MOJIENeH K 3a/jauaM KOMIIBIOTEPHOTO 3PEHHS,
TaKUM KaK KaTeropusaius, oOHapyKeHue 1 pa30ueHne n300pakeHui;

— O3HAKOMMTBLCSI C COBPEMEHHBIMH CTpATEerHsIMU OOHApYXEHUs OOBEKTOB 0€3 U ¢
UCIIOJIb30BAHUEM OITOPHBIX TOYEK JIJIsI TOBBIMICHUSI TOYHOCTH U d()(HEKTHBHOCTH,

— pa3paboTaTh HAaBBIKA MPOCKTUPOBAHUS DKCIIEPUMEHTOB U JEKOMITO3UIIMN CIIOMKHBIX
3aj71a4y Ha MoJ3a7a4u JUIsl co31aHust 3(p(PEeKTUBHBIX pelIeHni B 00J1aCTH 3peHHUS.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIMIACS T0JI5KEH:

3Hamp:

— TPHUHIUIBI TOJTYYCHUS M XpaHEHHs] W300pakeHHs B KOMIBIOTEpPE, KIACCHYECKUE
HeoOyJaeMbIe METOIbI 00Pa0OTKH U300paKEHUH;

— KaK yCTPOEHbl apXWUTEKTypbl OSKOOHOB HEHpOHHBIX ceTed i 3adad
KJaccu(UKaIum, CerMEHTAIINH, IETSKIIHH;

— Kak TpaHC(OPMEpHBIE ApXUTEKTYPHI aAaNTHPOBAHBI TSI KOMIBIOTEPHOTO 3pEHUS B
3ajauax Kiaccu(uKaluuu/aeTeKIun/cerMeHTaluy,
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aKTyaJbHBIC TIOJIXO/IBI B 33/1aU€ JETEKTUPOBAHUS OOHEKTOB SIKOPHBIE, OC3BIKOPHBIC
1 TpaHC(HOPMEPHBIE METO/IHI,

YCTPONCTBO W MPUHITUIIBI paOOThI apXUTEKTYp HEUpOCETEH IS 3a7a49 CETMEHTAIINH
1 JIETCKIIUH KJIIOUYEBBIX TOYCK;

YCTPONCTBO M IPUHITUIIEI PA0OTHI (hyHAAMEHTAIBHBIX MOJICIICH, a TAKKE BU3yaJIbHO-
SI3BIKOBBIX MOJECICH;

noaxoabl uis oOydeHuss Mojeneidl 3¢ (eKTUBHOrO H3BJICYCHHS NPU3HAKOB, B
YACTHOCTH JISI 33/1a4 PacliO3HABAHUS JIUII U TIONCKA N300paXKEeHHUIH,

OCHOBHBIE METOJIBI JIJIsl TPEKUHTA OJTHOTO/MHOXECTBA 0OBEKTOB;

MalIUIaiiH ONTUYECKOTO PACTIO3HABAHKS CUMBOJIOB;

COBpPEMEHHBIE METO/Ibl 00yUYeHHUsI ceTell 6e3 yUuTes.

ymembp:

NPUMEHSTH KIIACCHYECKHE METOIbI 00paO0OTKU H300paKECHUH;

o0ydJaTh HEWPOHHBIC CETH U 3a1ad Kiaccuukamwu/ JEeTEeKIUU/ CerMeHTaIuu/
HAXOXKJICHUS KITFOYEBBIX TOYCK/PACIIO3HABAHUS JICHCTBHIA;

pematk 3a1a4u 3PPEKTUBHO 3a CUET MOCTPOCHHMSI JIyUIIeTo MaliiaiiHa o0ydeHus: U
UCIIOJI30BaHUSI COBPEMEHHBIX OUOIHOTEK;

NPUMEHSATHh QyHIAMEHTAIBHBIC MOJICIIN JIJISl PEIICHUS 3a/1a4;

pelath 3aJja4i He TOJIBKO Ha CTaTHYHBIX KaJIpax, HO U Ha BHJICOMIOTOKE.

eénaoems:

HaBBIKAMU TPOBEJICHHSI U OLICHKH SKCIIEPUMEHTOB 110 00YUEHHIO ceTeil cCO0Opa3HBIX
IIOCTABJIEHHOU 3a/1ay4e;

HaBbIKAMHU JIEKOMIIO3MPOBAHMS CJIOKHOCOCTABHBIX 3ajau Ha 0oJjiee MEJKUE U
CO3J1aHUH NalIIaiiHa, PEIIAOIIEro LEJIEBYIO 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIETEHIIHH

Nuauxarop
KOMIIeTEHIINH

Ilepeyenpb MIAHNPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JucHMIJInHe (MOIYJII0)

OIIK-2.

Crioco0eH co31aBaTh U
HCCIIEIOBATh HOBBIE
MaTeMaTHYECKHUE MOJIENH B
€CTECTBCHHBIX HAYKaXx,
COBEPIIICHCTBOBATh U
pa3pabaThiBaTh KOHIICIIINY,
TEOPUU ¥ METOIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUEe MOJEIH U
METO/bI, UCTIOJIb3YEMBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE MOJICIINPOBaHHE,
JudepeHnInanbHble YpaBHEHHS
Y YUCIICHHBIE METO/IBL, a TAKXKE
COBPEMEHHBIE TTOIXOMbI K
UCCIIEJIOBAHUIO U AaHATU3Y
JIAaHHBIX

OIIK-2.2.

YMmeeT pazpabaTeiBaTh U
aIalTUPOBATh MaTEMAaTHYECKHE
MOJIENN JUTS PELICHUS
KOHKpPETHBIX IIpo0ieM B
€CTECTBEHHBIX HayKaXx,
HPOBOJUTH MX aHATH3 U
BepU(DUKAIUIO, a TAKKE
HUHTEPIPETUPOBATH MTOTYYCHHBIE
PE3yNIbTaThl B KOHTEKCTE
HAYYHBIX HCCIIEOBAHUM

OIIK-2.3.

NmeeT npakTHUECKUNA ONBIT
CO3JIaHUSI U HCCIIEIOBAHHS
MaTeMaTHYeCKUX MOJeNeH B
paMKax Hay4HbBIX IPOCKTOB HJIH
UCCIIEZIOBAHUM, BKIIIOYAs y9acTue
B IyOJIMKAIHSIX, KOH(QEPEHITHIX
WM KOJUTAa00paLUsX, Iie ObLIH
pa3paboTaHbl U anpOOHPOBAHBI
HOBBIE KOHIICTIIIMU ¥ METOJBI

OIIK-3.

CriocobeH caMOCTOATENIEHO
C03/71aBaTh [IPUKJIA/IHbIE
IIPOrpaMMHBIE CPEACTBA HA
OCHOBE COBPEMEHHBIX
UHQOPMAITMOHHBIX TEXHOJIOTHH
U CETEBBIX PECYPCOB, B TOM
YUCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA

OIIK-3.1.

3HAeT OCHOBHBIC MTPUHIHIIBI
IIPOrpaMMUPOBAHU,
APXUTEKTYPBI IIPOrPAMMHOTO
obecIieueHnst U COBPEMEHHbIE
A3BIKU HpOFpaMMI/IpOBaHI/ISI, a
TaKKe 0COOEHHOCTH
OTEYECTBEHHBIX
WH(POPMAITUOHHBIX TEXHOJIOTUH U
CETEBBIX PECYPCOB

OIIK-3.2.

YMeer pazpabatbiBaTh
MIPUKJIaIHBIE IPOrPaMMHBIE
CPE/CTBA, UCTIONIB3YS
COBpPEMEHHbBIE HHCTPYMEHTHI 1
TEXHOJIOTHH, a TAKKe
WHTETPUPOBATH UX C CETEBBHIMU
pecypcamu AJsl perieHus
KOHKPETHBIX 33/1a4
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OIIK-3.3.

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

IK-2.

Crioco0eH MaTeMaTHYECKH
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC U
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
MPaKTUYECKUE CUTYALH U
(hopMyTUpOBaTH HA UX OCHOBE
MaTeMaTHYECKUE MOJIEIIH,
BKJIIO4ast BbI60p aICKBATHbBIX
METOJIOB pEIICHUS U
(hOpMyIHUPOBKY YCIOBUH 3a7a9u

[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
TIPUKJIAJHBIE 331241

[K-3.

Crioco0eH pelath 3a1a4u
npohecCHOHATBHOMN
JIeSITeIIbHOCTH, (HOPMYITHPOBATh
pe3ynbTar, yBUAETh CIEACTBUS
MOJYYEHHOTO pe3yNbTara

MK-3.1.

3HaeT OCHOBHBIC IPUHITUIIBI U
METO/TBI PEeIIeHHS 3a/1a4
npohecCuoHaIbHON
NESITENHHOCTH, a TAKIKE CIIOCOORI
(hopMyITUpOBaHUS H
MIPEJICTaBICHUS PE3YIIbTATOB,
BKJIIOYAst aHAJINU3 MOCJIEACTBUM U
HX 3HAYNMOCTH B KOHTEKCTE
MpOeKTa

[K-3.2.

YMeeT npuMeHsTh
MaTeMaTHYECKUE U
KOMITBIOTEPHBIE METOTBI JJISI
pelIeHns] KOHKPETHBIX 3a/a4,
(hopMyJIUPOBaThH YETKUE U
000CHOBaHHBIE PE3YIIHTATHL, a
TaK)Ke aHAJTN3UPOBATh 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
MPUHATHIO 000CHOBaHHBIX
perieHunit
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3. Temaruueckuii njiax

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 KomnerotepHoe 3penue 8 4 14 Jomamraue
JI0 STIOXW HEWPOHHBIX 3a/laHms,
cere TecTbl
2 3amaya KiracCUPUKAITIT 12 6 19 Homaraue
B KOMITBIOTEPHOM 3a/IaHms,
3peHun Tectnl
3 BazoBble 3a1aun 16 8 25 Jomamaue
KOMITEIOTEPHOTO 3a/laHus,
3pEHUS Tecrsl,
CopeBHOBaHUE
4 Crneunanu3upoBaHHbIC 12 6 19 JoMaraue
3aJ1auu 3a/IaHus,
KOMITBIOTEPHOT'O TecThl
3peHust
5 Bonemie Mmoaenu B 12 6 19 JoMaraue
KOMITEIOTEPHOM 3PEHUN 3a/laHus,
TecTsl,
CopeBHOBaHUE
IK3amen 4
Hmozo: 60 30 4 96
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBaHue pasaesia Conep:xanue TUCHUILTHHBI (MOYJsl) O TeMaM
AUCHUIIMHBI (MOXYJIs1)
1 KommbeTepHOE 3peHue 10 S1oxu Beenenue B nucrumuinny. M3o0paxkenue. ba3oBreie oneparuu

HEHUPOHHBIX CETEU

Knaccuueckne MeTozipl 00paboTKu N300pakeHUi

2 3agaua kiaccuuKay B APXUTEKTYpHI KIIOUEBBIX CBEPTOYHBIX O9KOOHOB
KOMIIBIOTEPHOM 3PEHUHU OddexTuBHBIN nakiinnain 00y4eHus: ceTu
Tpanchopmeprbie 09KOOHBI U1 pabOTHI ¢ KAPTHHKAMHU
3 ba3zoBble 3a1aun KOMIIBIOTEPHOTO JleTekus KIIIoUeBbIX TOYEK

3peHHs

MOJIXOJIbI

Cermenranus o0nekToB, SAM

JeTexus 00beKTOB: METPUKH, JIOCCHI, SKOPHBIE TTOIXO/TbI
Hetexnus o0bexToB: cemeiicTBo Moneiein YOLO, Ge3bsakopHbIe
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Crenuain3upoBaHHbIE 3aa9H
KOMITBIOTEPHOT'O 3pEHUS

PacnioznaBanue nuil / Penaentudukanus / [Iouck KapTUHOK
Tpexunr mHOkecTBa 00bekTOB (Multi-Object Tracking, MOT)
Onrryeckoe pacrno3HaBanue cuMBoioB (Optical Character
Recognition, OCR)

BounbIiie Moienu B KOMITBIOTEPHOM
3peHHN

Mertonst camooby4enus (Self-Supervised Learning, SSL)

BusyansHo-s13b1KOBRIE  MOmenu  (Vision Language Models,
VLMs)
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO OOECIIEYeHHs, BKJIIOYas MPOAYKTHI OTEUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTH JIOCTYIIA K pecypcaM 3 JII000H TOYKH, TAe eCTh NOAKIIYeHHe K cetu VHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. KommerorepHoe 3penue. COBpeMEHHBIE METOIbI U TIEPCIIEKTUBEI Pa3BUTHUS : MOHOTpadus
/ pen. P. JIaBuc, M. Tepk ; niep. ¢ anra. B. C. Snenkosa. - Mocksa : JIMK Ilpecc, 2022. - 692 c. -
ISBN 978-5-93700-148-1. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2109506.

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

Jononnumensnan numepamypa:

1. IIpoxopenok, H. A. OpenCV u Java. O6paboTka n300pakeHnui 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. MamuuHoe 3peHue. OCHOBBI M alrOpUTMBI ¢ TpuMepamu Ha Matlab :
npaktudeckoe pykoBozcTso / I1. Kopk ; nep. ¢ anrn. B. C. SuenkoBa. — Mocksa : JIMK Ilpecc,
2023. - 586 c. — ISBN 978-5-93700-222-8. - Tekct : oanekrpoHHslii. - URL:
https://znanium.ru/catalog/product/2204248.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKXKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOeTbI0 U TEXHHYECKHIMH CPEICTBAMH OOYUYEHHUS, CIy)KAIlUMHU JUIS TIPEACTABICHUsT YIeOHOM
uH(popMaluu 60JbIION ayIUTOPUH.
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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

N3yuenne aucumuInHbl (MOIyIs ) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIHIOHHOE 000PYIOBaHUE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obOecriedeHHEeM  JIOCTyNa B  JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CpPEIy
YHusepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
Yuclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM

JaHHBIX 1 I/IH(I)OpMaI_[I/IOHHBIM CIIpaBOYHbIM CI/ICTCMaM)I

Ne HanmeHoBaHue nopTajia Ccbuika
(u3naHus, Kypca, 10KyMeHTa)

1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka

2. | Ba3a mannbix s I T-cnenuanucros https://habr.com

3. | ba3a mnannbix ScienceDirect https.//www.sciencedirect.com

4. | OdunuanbHelli calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/
BEICIIIEro oOpasoBanus Poccutickoit @enepariim

5. | ®enepanbusiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exnnoe okno noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | Enunas xoseknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

HepequL I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX TIpU  OCYIICCTBIICHHUU
O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE (MOJIYJ'IIO), B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMmMHOTO O6CCHC‘-ICHI/I5{, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIC 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHoe / cB000IHO
pacnpocTpaHseMoe

OnepaunoHHbIe CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
Bpaysepsbr:
Annekc.bpaysep OTEUYECTBEHHOE CcBOOOJTHO pacpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | 3apybOexHoe JUIICH3UOHHOE
TeXstudio 3apy0exHOoe CBOOO/THO PACIIPOCTPAHSIEMOE
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Adobe Acrobat Reader ‘ 3apy0exHOe ‘ CBOOOJIHO PACIIPOCTPAHAEMOE
IIporpammHoe o6ecnevenune IJsl INIAHNPOBAHUS M Yy4eTa BpeMeHH:

Toggle app | 3apyOexHOe ‘ CBOOOJIHO pacIpoCTpaHsIeMoe
CucTeMBbl YHPaBJIeHHS] TPOEKTAMM:

Microsoft Imagine (Project) | 3apyOexHoe ‘ JIMIEH3UOHHOE

Cucrembl ynpapjieHus1 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapy6esoe | muuensuonnoe

Cucremsbl pedeppHoro konuposanus (backup):

Acronis Backup Advanced for 3apyoexHOe JIUIIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

KoncynperantlLintoc: cnipaBouHoO- OTCUECTBEHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencrBa aHTHBHPYCHOIi 3aLIUTHI:

Kaspersky Endpoint Security mst OTEYECTBCHHOE JIUIIEH3HOHHOE

ousneca Cranmaptabrii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Anaconda 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Robotic Operating System 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
ITakeThl NPOrpaMMHBIX CPeICTB U OMOJIUOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Cucremsbl ynpasiaeHusi Onéanorpaguyeckoi nHpopManueit:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI U CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mporiecce nzydenus aucuuiuinabl (Moayis) «Kommerorepaoe 3penne (Computer vision)
B paMKax TEKYIIETr0 KOHTPOJISI yCIIEBAEMOCTH UCIOJIB3YIOTCS TaKhe BUABI y4eOHOM paboThl, Kak
JICKOWH, CEMUHAPBI, AOMAIIHUEC 3aJaHusd, TCCTbl, COPCBHOBAHUA, a TAKXKC PA3JIMYHBIC BUJIbI
CaMOCTOSATENIFHON PabOThl O0YdYalOIIMXCsS MO 3aJaHUI0 TIPETojaBaTels, HalpaBlICHHbIE Ha
pa3BUTHE  HABBIKOB  NPOQECCHOHATBLHON 3aKperuieHue

JICKCHUKH, MPaKTUYCCKUX

HpO(I)CCCI/IOHaJ'IBHBIX KOMHCTCHHHﬁ, NMoompeCHNUEC HHUITUATUB.

ﬂeKL!M}Z - CUCTEMATUYCCKOC, OCICa0BATCIIbHOC,

nmpernoaaBaTciieM yqe6H0ro Marcpuraia, Kak mpaBujIo, TCOPETHIYCCKOT'O XapaKTepa.

MOHOJIOTHYCCKOC H3JI0KCHUC

B mpouecce neknuil peKOMEHIyeTcsi BECTM KOHCHEKT JIEKIUH: KpaTKO M CXEeMaTH4HO
¢uKkcUpoBaThb OCHOBHBIE WJI€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh Ba)KHbIE MBICIH,
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KJIIOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHCHHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAHHOM NuTeparype. Ecinu
pa3o0paTbCsi B MaTepuaie HE YAAeTcs, ClieAyeT cOpMYIMpPOBaThH BONPOC M 3a7aThb €ro
MPETOAABaTEI0 HAa KOHCYJIBTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHSITHSI.

Cemunap — 310 (hopMa yueOHOH IeATENLHOCTH, IPOBOAUMAs B YUCOHOM 3aBEeICHUH IO
PYKOBOJICTBOM IpemnojaBaTelisi, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux popmax B3auMOACHCTBHUS.

Jlis ycrenrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHUS U OCHOBHBIMU MaTepuaiaMH, YTOObl MMETh BO3MOXHOCTh aKTHBHO y4acTBOBAaTh B
o0cyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U MU JJISi OOCYXKICHHUS, YTO MOMOXKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Jlomawmnee 3a0anue — HabOp 3a1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Haa AOMAallHUMU 3aJaHUusIMM BaXHO BHUMATCIBHO O3HAKOMUTHBCA C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eKaTh TMEPErpy3KH W JIy4Yille yYCBOUTH Marepuai. crosib30BaTh pa3lM4HbIC HCTOYHUKHU
UHOPMaIIUH, BKIIOYask YIeOHUKH U OHJIAMH-PECYPCHI, IUIs 00jIee TITyO00KOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomWTCS mMOCiie OCBOCHHS OIHOM WU
HECKOJIbKUX TEM U CBHJIETENIIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITHUH HM3y4aeMOIo
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KJIIOUEBBIM IOHSTHUSIM, OCHOBHBIM pa3JeliaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOIH30BaTh B PO ECCHOHATBHON
JeKcuKe. BrnajeHne NMOHATHIHBIM anmnapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
OpenojiaBaTeNto  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METOI0JIOTUYECKUX KAaTETOPUH.

Copeenoganue — OPraHM30BaHHOE MEPONPHUATHE, B paMKaxX KOTOPOrO YYaCTHHUKHU
COTIEPHUYAIOT TPyl C APYrOM JUIsl JOCTHOKCHHS OIPEACIICHHOW IIeJIM, JEMOHCTPUPYS CBOU
HaBBIKY, 3HAHMS WK CIIOCOOHOCTH B 3aJJaHHOH 00JIacTH.

FBonycnvie 6anivl — 3TO OLEHKH, KOTOPBIE CTYAEHTBHI MOTYT IOJIyYUTh 3a BBIIIOJIHEHUE
JIOTIOTHUTEIIbHBIX 3a/1aHUH.

@®opmar OOHYCHBIX OaUIOB IO3BOJIAET CTYAEHTaM YJIy4IIUTh OOLIYI0 OLIEHKY IO
JUCHUTUTMHE (MOYJII0) M CTUMYJIHPYET YIiayOJIeHHOE U3yYeHHe MaTepHara.

Camocmosmenvuas paboma — paboTa CTyIEHTOB, HANpaBlieHHas Ha YIIIyOJIEHHOE
W3YYEHHUE OT/ICIbHBIX TEM U BOIPOCOB YUYEOHON AUCIMILTUHBI (MOTYIs).

B nporniecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepHaiaM¥ TP MUHUMAJIFHOM yYaCTHU MPEINoaaBaTelis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMu JIEKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, M3YUYCHHE JTOTIOJHUTEIBHBIX TEM, BBHIMOJHEHNE yUeOHO-UCCIIEI0BATEIHCKIX
3aJJaHUN U IpyToe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kputepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucnuuinHee (Mmoay/o) «Komnblorepnoe 3penue (Computer vision)

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHIKEHHH OOYdYalOmUXCs MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U IMTPOMEXKYTOYHOHN aTTeCTaIUH.

IIpomexyTouHasi aTTecTalusi 10 JUCHUILIMHE (MOIYJIIO) OCYIIECTBISICTCS B (Qopme
9K3aMeHa, TIPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETEHITUH, C(HOPMHUPOBAHHBIX 110 JUCIUILIMHE.

Jis oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHOM arTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaIUIIMOHHON
NATHOAIITFHOM IIKAIOH CIIeTyIoIuM 00pa3oM, eciii HHOE He YKa3aHo B cuiutadyce JUCHUTUINHBI

[Mecatudamnbuas Ilarudanasuas O01mas xapakTepUCTHKA pPe3yJIbTaTa 00y4eHusl Mo
OlleHKA OlleHKA AUCHUILUINHE (MOIYJIIO0)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMHU B
9 OTIUYHO paboueil mporpamMme, ¥ ITTyOOKO OCMBICISET AMCLUILIHHY
8 OTAMYHO (MOIyB). On CaMOCTOSITEITEHO u JTOTHICCKU

MOCJIeTOBATEIFHO OTBEYACT HAa BCE BOIPOCHI, AKIEHTHPYS
BHHMaHHE Ha Hauboyee BaXHOM. YMEET aHaJIu3UpOBaTh,
CPaBHHBATb, KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETU3HUPOBATH u CUCTCMATHU3HPOBATh I/I3y‘ICHHI>II>'I
Marepual, BBIICIAA KIIOYEBbIE MOMCHTHI W YCTaHABIHBAs
MPUYMHHO-CIICACTBEHHBIE  CBsA3M. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKEe pEIIAeT CIOKHBIC 3a/lauu.
CTyzieHT XOpOIIO 3HAKOM C METOJAMH HCCIIeIOBaHM,
HEOOXOJUMBIMHU JUTS TIPAKTHYECKON JeSITEIbHOCTH, U yMEET
CBSI3BIBATh TEOPETUUECKUE ACTICKTHI JUCITUTUIMHBI (MOIYIISI) C
MPAKTHYECKUMH 3a/1a49aMH.

7 XOpOH_IO CTy,Z[eHT 06J'IaILa€T S3HAaHUAMHU MPEAMETA IOYTH B ITOJIHOM

6 Xoporo o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
MOCJIe/IOBAaTENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAanOoJee 3HAYMMBIX MOMEHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIacCU(DUIIUPOBATH,
00001aTh, KOHKPETH3MPOBAaTh W  CHCTEMAaTHU3UPOBATH
M3YYCHHBIM MaTepUall, BBIJCISS €ro KIFOUYEBbIC ACHEKThI U
yCTaHABIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H.
dopMyupyeT CBOM OTBETHI, yYBEPEHHO WHTEPIPETUPYET
pe3ysbTaThl aHAIM30B M JIPYIMX HUCCIICAOBAaHUH, a TaKKe
pelraeT CIIOKHbBIE CUTYaIMOHHBIE 33a4n. CTyIeHT XOpOIIo
3HAKOM C METOAAMH HCCJIEeIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKON  JIEATENBHOCTH, W  yMEeT  CBA3BIBaTh
TEOPETHUYECKHE AaCHeKThl TpeaMeTa ¢ MPaKTHYECKUMHU

3aja4aMH.
5 YnosnerBoputenbHO | CTymeHT o0namaer 0a30BBIMH 3HAHUSMHU II0 THUCIUATIINHE
4 YV 10BJIETBOPHTEIHHO (Monymro), HO HCIIBITHIBAET TPYJHOCTH npu

CaMOCTOATCIIBHBIX  OTBE€TaX MW HCIIOJB3YET HCTOYHBIC

dhopmynupoBKu. B X01e OTBETOB OH MOIYCKAET OIIHOKH,
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

Kacaromuyecss CyTu BOIIPOCOB. CTYIICHT crocooeH peuaTtb
TOJIBKO CaMBbI€ IIPOCTBIE 3adadud HW  BJIaJACCT JIMIIb
MHWHHUMAaJIbHBIM Ha60p0M MCTOAOB UCCJIICAOBAHMA.

3 He cnan CryneHt He oBnajen 00s13aTeIbHBIM MUHUMYMOM 3HAHH 110
He cnan IIPEeOMETy U HE MOXKET OTBETHTh Ha BOIPOCHI, AK€ €CIH
He cnan IperojaBaTenb  3afJaeT  JONOJIHUTEIbHbIE  HABOISIIUE

BOIIPOCHI.

Hucnummuna  (Mmoxyins) «KommberotepHoe 3penHue (Computer vision) OIEHUBACTCS
CJICAYIOIIMM 00pa3oM:

AKTHBHOCTb Bec | KostnuecTBo Onucanue
Jomamrane 3amanms | 40% 4 Habop 3ama4 o TeMaM HeAeH
Tector 20% 6 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPBIE HYKHO

PEUIUTD 3a OIrPAHUYCHHOC BPEMA

CopeBHOBaHUS 20% 2 Meponpustue, B paMKax KOTOPOTO YUaCTHUKHU
COIIEPHUYAIOT JIPYT C IPYTOM JJISl TOCTHIKEHHS
OIIpEeICIICHHOM [eTIH, IEMOHCTPHUPYS CBOM HABBIKH, 3HAHHS
WJIM CIIOCOOHOCTH B 3aJJaHHOM 001aCTH

Ox3ameH 20% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HanpaBJICHHBIM Ha MPOBEPKY MOTYYCHHBIX 3HAHUH 1
HABBIKOB I10 TUCITUTLTHHE (MOJIYIIIO)

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJHO IIOJTYYCHHUC 6OHYCHBIX 0asIoB.

HTorosas oneHka pacCYuTbLIBAETCH 110 HAKONHUTEIbHOM NPH YCJIOBHHU, €CIH CPEAHUH
0aJ1 cTyleHTa cocranisieT 4 u 0oJiee 6a10B, mo gopmyJie: «0,4 x cpemHee 3a JTOMaINTHHE
3amanus + 0,2 x cpeanee 3a Tectsl + 0,2 X cpenHee 3a copeBHOBaHUS + 0,2 X dK3aMeH».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IaHUS

Jdomamnee 3aganue 1.

Bawa 3agava — n3yyuts penosutopuia ultralytics n obyunts cets YOLO ana netekumm obbeKkToB
Ha patacete SkyFusion. 3To cneyMannavpoBaHHbIiA AaTaceT Ana obHapyXeHWs manbix obbekToB
(TpaHcnopT, kKopabnu 1 camonéTbl) Ha CNYTHUKOBbLIX CHUMKax. B npouecce BbINONHEHWA 3aAaHuUs Bbl
nponaéTte Yyepes HECKONLKO 3TanoB, 3a KaXablii U3 KOTOPLIX Nony4ute Bannsl:

2 banna — KoHBepTauwua train 1 valid yacTtein naraceta B popmart pasmeTtku YOLO;

4 6anna — o0by4eHune cetu (Hanpumep, YOLOv8N) ¢ default-napameTpamu;

6 bannoB — nobasnTb ClearML-norvpoBaHme 3KCNEpUMEHTa;

8 6annos — noban npocran moamdukauma KoHdura moaenu (Hanpumep, yolov8.yaml);

10 6annoB — nobutk pesynstat mAP:0,5 > 0,62 Ha test-ceT, KOTOpLIN yKe NPUNOXKEH 4NA Bac.

Baw pe3ynerat 4OoMmKeH NpeBblllaTth YKa3aHHble 3Ha4YeHNA METPUK, 4TObLI nony41uTbe COOTBETCTBYHLLEE
KonuyecTeo 6annoe.
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WHcTpykuyma

Haunute c ultralytics quickstart unu obpaTuTech k HOYTOYKY C NPaKTUKOWN.

Obs3aTensHO 03HAKOMBLTECH C NPUMEYaHUAMU,

M3meHUTe KoA No CBOEeMY YCMOTpeHUIo, YTobbl nonyunTts Tpebyemoe konuyecteo 6annoe.
3anyctute koA 1 ybegutech, 4TO pesynkTarbl KOPPeKTHO oToDpaxeHbl. PekomeHayeTcs
COXPaHUTL NOorwu.

5. CospaiTe nanky c umeHem B popmaTe «®MO_HW_Homep_Aas». B aTy nanky sarpysuTe BCH
nanky ultarltycs, B koTopo# yxxe nexunt oby4yeHHas mogens, BCe CKPUNTbLI U CKPUHBI,

wn =

MpumeyaHune

1. TecToBblit HABop gaHHbIX yKe npeacTtasneHd B popmare YOLO n He TpebyeT 4ONONHUTENLHON
KOHBepTaLuuu.

2. [ns oueHkM pe3ynsTaToB Ha TECTOBOW BblOOpKE MCNONb3yNTe CKPUNT
model.val(data="SkyFusion.yaml", split="test'), rae B KoHtburypaumoHHom channe SkyFusion.yaml
yXKe onpeaenéx nyTe K TECTOBbIM AaHHbLIM:;
path: /ssd/datasets/tmp/SkyFusion/

test: test/

OTO YKa3biBaeT Ha pacrnonoXeHWe TECTOBLIX 300paXeHUid B AMPEKTOpUN
/ssd/datasets/tmp/SkyFusion/test.

3. [ns noateepxaeHus uHTerpaumn ¢ ClearML BknoduTe B MTOroBLIM apxus dann clearml.txt,
copepXalluid CChINKy Ha Balll 3KCMEePUMEHT ¢ rpadmkammn. Ybeautech, UTO IKCNEPUMEHT
HacTpoeH Ha NybnuyHLIA JOCTYN U BUAEH BHELLUHUM Monb30BaTensm.

4. B 6wbnuoteke ultralytics yxxe peannsosaHa wHTerpauus ¢ 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 pe3ynsraTtoB TecTa, Hanpumep:

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

6. Ctporo 3anpelLaeTcsa BKNOYaTb TECTOBLIE AaHHbIe (Nanky test) B obydarowyto BeIGoOpKy. 310
ABNAETCA HapyleHnemM 1 ByaeT npoBepATLCA NpU oLeHke paboTkl.

Jdomaminee 3axanue 2.

3aganue 1.

1. W3yuute OCHOBHBIE METO/BI CETMEHTAIIMHN U300paKEeHUH, TaKhe KaK CEerMEHTalMs Ha
OCHOBE TIOPOTOB, METOJI AKTHBHBIX KOHTYpOB (snakes) M cerMeHTamusi ¢ HCIOJIb30BaHHUEM
HelpoHHBIX cerelt (Hanpumep, U-Net). Hanuimire kpatkoe onucanue Kaxj0oro MeToa.

2. Peanusyiite anropuT™M cerMeHTalMu U300pake€HHs ¢ UCIOJIb30BaHUEM Mojaenn SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO nnu Bam cOOCTBEHHBINH HaOOp
n3o0pakeruit). OIleHUTe Ka4eCcTBO CETMEHTAllMd C TOMOIIBI0 METPUK, Takux Kak loU
(Intersection over Union).

3. IIpoBeamrte SKCIIEpUMEHT, U3MEHSS MapaMeTpsl Moaenu SAM, U mpoaHATM3UPYHTE,
KAK 3TO BJIMSIET HA KQYE€CTBO CErMEHTALINH.
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3aganue 2.

1. W3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kKak YOLO, SSD u
Faster R-CNN. HanumuTe kpatkoe CpaBHEHHE UX OCOOEHHOCTEH M 00JIacTell MpUMEHEHUSI.

2. Peanusyiite nerextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HanmpuMmep,
Pascal VOC unu COCO). Ouenunte npou3BOIUTEILHOCTh MOJIETH C TOMOIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

3. WMsyuurte meronwr omnenku mo3bl (Key-Point Estimation), tTakue kak OpenPose wnm
PoseNet. Peasin3yiite ouH U3 3TUX METOJIOB HAa HAOOpE JAHHBIX U BU3YAJIU3UPYHTE PE3YIIbTATHI,
OTMETHUB KJIIOUEBbIE TOUKH HAa N300paXKECHUSIX.

3aganue 3.

1. Wsyuute metonsl pacniozHaBanus null (Face Recognition) u nepennentudukanuu (Re-
Identification). Hanummre kpaTkoe onvcanue moaxo/ 0B, Takux kak FaceNet u DeepFace, a Taxke
WX PUMCHCHHUS.

2. PeanusyiiTe cucteMy pacno3HaBaHUs JIUIL C UCTIOJIb30BAaHUEM MPEAO0YICHHON MOJIETH
(nanpumep, FaceNet) Ha Habope nzo0paxkenuit. OlieHUTe TOYHOCTH PACIIO3HABAHUS HA TECTOBOM
Habope JaHHBIX.

3. M3yuute MeTo/bl MHOTOKPATHOTO OTciexkuBaHus 00bekToB (MOT), Takue kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite oauH U3 METOIOB Ha BUICO C
HECKOJIBKUMH JIBIKYITUMUCS O0BEKTAMHU M BH3yaTU3UPYHUTE Pe3yIbTaThl OTCIICKUBAHUS.

JlomamHee 3ajaHue 3.

3aganue 1.

1. MWzyumte ocHoBHble sTanbl OCR: npenobpaboTka H300pa)keHHs, CErMEHTalUs
CHUMBOJIOB, paclio3HaBaHue U noctoopadboTka. Onumute TunuyHble npodiaeMel OCR 1 MeTonbl ux
peLeHHs.

2. Peammsyiite mpoctyto cucteMmy OCR Ha 0aze OTKpbITOM OMOIMOTEKM (Hampumep,
Tesseract) u nmportecTupyiite €€ Ha HabOpe CKaHMPOBAaHHBIX JOKYMEHTOB Wiu ¢ororpaduii ¢
TEKCTOM.

3. H3yuwmre MeToanl pacnio3HaBaHus jaeicTBuid (Action Recognition) B Bue0, Hammpumep,
3D-CNN wi Mosieni Ha ocHOBE TpaHchopMepoB. OMUIIUTE KITFOYEBBIE OCOOCHHOCTH | 3a/1a4H,
KOTOPBIE PEIIaOT TH METO/IBI.

3ananmue 2.

1. OsHakoMbTeCh C NPHHIMIIAMH CaMOKOHTpojupyemoro obyuenus (Self-Supervised
Learning) u onummTe, KaK OHO MPHMEHSETCS B KOMIIBIOTEPHOM 3pCHHH (HAIPUMEpP, METOMIbI
contrastive learning: SimCLR, MoCo).

2. Peammsyiite TpEeHHPOBKY NPOCTOW MOJIEIH CAMOKOHTPOIMPYEMOTO OOydYeHHUs Ha
Habope uzoOpaxenuii (Hampumep, CIFAR-10) ¢ ucmomp3oBaHWeM OJHOTO W3 TOMYJISPHBIX
METO/IOB.

3. Usyumre apxurektypy W npumeHenune Vision Language Models (VLMs), Takux kak
CLIP nnu Flamingo. Onummre, Kak OHU CBSI3bIBAIOT BU3YaJIbHbBIE U TEKCTOBBIE JaHHBIE.

3aganue 3.

1. MW3yuute MeTonbl ONTHUMM3ALMU MOJIENEl Uil YCKOpeHHs MH(epeHca: KBaHTOBaHMUE,
npayHuHr, knowledge distillation. OnuimmTe NpUHIMITBI K&XKI0TO METO/A.

2. Bribepure npenoOydyeHHy0 mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
10 €€ ONTUMH3AIHNHN C TIOMOIIBHIO OTHOTO U3 METOJIOB ycKopeHusi. CpaBHUTE CKOPOCTh U TOYHOCTh
710 ¥ TIOCJIE ONITHMH3AIINH.
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3. MUccnenyiite OMOMMOTEKH W WHCTPYMEHTHI s yckopeHus: mHpepenca (TensorRT,
ONNX Runtime, OpenVINO) u onummTe ux OCHOBHBIC BO3MOKHOCTH.

HpHMeprIe 3aJlaHUA 10 TeCTaM

Tect 1.

1. KakoBa ocHoBHast pyHKIUS POTOIMOIOB B Kamepe?
a. YBenuuyeHHe IPKOCTH U300pakeHuUs
b. TIpeoGpa3oBaHue cBeTa B 3JIEKTPUIESCKUN CUTHAIT
c. Coxpanenue n300pakeHUsI HA HOCUTEIE
d. VYmpaicHHe 3KCIO3UIIUCH KaMephl
Ortgert: b.
2. Yro takoe acbariepu3arus?
a. Ilpomecc nmpeoOpa3oBaHus 4ePHO-OETIOT0 U300PAKEHUS B I[BETHOE
b. Vcrpanenue nBeToBbIX apTeaKTOB Ha H300PAKEHHSIX
c. IIpeobpa3zoBaHue 1aHHBIX C CEHCOPA B MOJIHOIBETHOE U300paxKeHHE
d. TIporecc BbIpaBHUBAHHS U300pAKEHHIA
Ortgert: C.
3. KakoBo ocHOBHO€E Ha3zHa4eHHe 1IBeTOBOM Moaean HSV?
a. OtoOpakeHue 1IBETa B TEPMHUHAX SPKOCTU
b. Co3nanue yepHO-0ebIX H300pAKESHUI
C. OGueruenuie pabOTHI C IIBETAMH, YIUTHIBAsE BOCIIPUATHE YETIOBEKA
d. XpaHenue wu300pakeHHs B TpeX JAPYrMX IEPBUYHBIX IIBETAax: IUaH,
MaJI>KEHTA, JKeIThII

Ortser: C.
4. Kakol 1BeT COOTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUUHBIX IIBETOB B Mojeinu RGB?
a. YepHsbiin
b. Benbrit
c. Cepsoiit
d. Kpacusrit

Ortgert: b.

5. YTo Takoe MOoMUKCenbHas onepamus?
a. Omepanus, IpUMEHSONIAsIcA KO BCEMY U300paKeHHUIO LIETUKOM
b. Omneparys, npuMeHsieMasi K OTACIbHBIM MHKCEISIM U300payKEeHUsI
c. Ilponecc nepecuera 3HaUEHUS MUKCENSA B HOBOM IIBETOBOM MOJENH
d. VYny4menue KOHTpacTa H300pasKeHHs

Ortgert: b.

6. Kakas onepanus ncnosb3yeTcs 175 OBBIIIEHUS] KOHTpacTa H300pakeHus?

a. BeIpaBHUBaHHE THCTOTPAMMBbI
b. bunapuzanus

C. Hurepnomsuus

d. ebGaiiepuzarms

OrTBeT: a.
7. Kak Ha3pIBaeTCsl MPOIECC U3MEHEHHUS pa3pelieHus n300paKeHus ?
a. Monynsuus
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b.
C.
d.

Ortsger: b.

Nutepnonsamnus
['omorpadus
Koppekuus

8. UTo Takoe alMacuHT B KOHTEKCTE IIUPPOBOI 00pabOTKH H300pakeHUit?

a.

b.
C.
d

OrtserT: a.

Bo3unkHOBEHHE HEXETaTSIIbHBIX apTe(baKTOB B pE3YJIbTAaTC JUCKPECTU3aAlIUN

[Ipouecc criaxuBaHus U300paXKeHU
VYBenuueHue paspenieHus n300pakeHus
YMeHblIeHne pa3penieHus n300pakeHus

9. Kakoii u3 crneayromux METO/I0B Yallle BCEro UCTOIb3yeTCsl st O0pHObI C aTMACHHTOM B

00paboTke n300paxkeHmii?

d.
b.
C.
d
Ortser: b.
10. Kakoii
JIBYXIIBETHOE?
a.
b.
C.
d.
Ortser: b.

[IpeaBapuTesbHOE YBEIUUYCHHUE Pa3pEeILICHUS

Pa3smbiTie n300paxkenus ¢ momoipio Guistpa ['aycca

Y paneHue mrymMoB ¢ TOMOIIbI0 MOP(HOIOTUYECKUX ONepalnii
Hcnons3oBanue 60s1ee CI0KHBIX METOJ0B UHTEPIIOSIHH

BripaBHHBaHHE THCTOTPAMMBI
bunapuzanus
Jebaitepu3anus
Mopdosoruueckas orneparus

Tect 2.

1. Kakoro tuna 1eTeKTUPOBAaHUsI HE CYIECTBYET?

o0 ow

Ortger: b.

Two-stage
Three-stage
Anchor-based
Anchor-free

2. Kakas u3 3TuX MeTpuK/onepanuii He Ucrob3yercs npu noacyere AP?

Ortser: d.

e o o

loU
Precision
Recall
NMS

3. Uro takoe Average Precision?

a.

b.
C.
d

OrtserT: a.

Oro wiomaas noa Precision-Recall kpusoit

Oto Precision npu score=0.5

3Oto cpenuuii precision npu ckopax 0.5..0.95

D10 cpenHee reomerpuueckoe Mexnay Precision u Recall mns
BO3MOXKHBIX CKOPOB JIETEKTOpPa
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4. Kak u3MeHATCsI moKa3aTean METPUK Ipu yBenudeHuu th _iou ¢ 0.5 mo 0.95

a.
b.
C.
d

OrtBerT: a.

AP ymenbmntcs

AP yBenuuutcs

Maxkcumanbubliii Recall yBenmuunTcs
MaxkcumanbHblil Precision yBenuuurcs

5. Kako# u3 3THX J10CCOB OOBIYHO HE HCIIOJIB3YCTCA B 3aJladax ,Z[eTeKTI/IpOBaHI/IH?

a.
b.
C.
d.

OrtserT: C.

GloU Loss
CloU Loss
BloU Loss
DloU Loss

6. UTOo U3 NEpEeuyUCIICHHBIX HMIKE TPIOKOB HE IPUBEIO K YIYULICHUIO KadecTBa

nerextupoBanus y Mask R-CNN?

a.
b.
C.
d.

Ortser: C.

Hcnons3oBanue RolAlign

Hcnons3zoBanne ResNeXt50 + FPN

Hcnonws3oBanue bipartite mocca u NMS-free undepenca
OOyueHue cpa3y Ha JBE 33Ja4M: JCTCKIIUIO U CETMEHTALIUIO

7. Kakoll U3 nepeurciaeHHbIX BApUAHTOB IPABHIBHO OMNMCHIBAET NMPUHIMUI HH(pepeHca B

rosioBax y SSD?

Ortser: a.

Ha nepBbIX rojoBax JETEKTUPYIOTCS caMmble MalleHbKHE OOBEKTHI, Ha
HOCJEIHUX — camble OOJIbIINeE

Ha mnepBbIX rosioBax [ETEKTHPYIOTCA caMble Oonblie OOBEKTHI, Ha
MOCJIEAHUX — CaMble MaJICHbKHE

Ha cpenHux ronoBax AeTEKTUPYIOTCS camble OOJIbIINE OOBEKTHI, HA MEPBBIX
U TIOCJIEIHUX — CaMble MaJICHbKUE

JItoOble 00BEKTHI JETEKTUPYIOTCS Ha JIIOOBIX TOJI0BAX

8. UTo mpecka3bIBaIOT JIOKATM3AMOHHBIE BBIXOBI anchor-based nerexTopoB?

a.
b.
C.
d

Ortsger: b.

Koopaunats! nieHTpoB O0KCOB, W, h

[TonpaBkH K pacrooKEeHHUIO U pa3Mepy sIKopen

KoopauHats! 1eBOro BEpXHEro U MpaBoro HUKHETO YTII0B OOKCOB
HopMmanuzoBaHHbIe KOOPAMHATHI IIEHTPOB OOKCOB, W, h

9. Kakoii u3 3TuX JIeTEeKTOpOB He siBisiercst anchor-free?

a.
b
C.
d

Ortser: d.

FCOS

CenterNet
CornerNet
RetinaNet

10. Kakoro u3 3THX 3J€MEHTOB HET B TUIIMYHOM MMOCTPOCHUU COBPEMCHHOT'O I[CTCKTOpa?

a
b.
c
d

bakbOona
["onoB(bI)
[len
Kopns
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Ortser: d.
Tect 3.

1. Kakoit mogsuy 3amaun Keypoint Detection He siBiisseTCst 0c000 pacrpoCcTpaHCHHBIM?
a. Human Pose Estimation
b. Facial Landmarks Detection
c. Vehicle Keypoint Detection
d. Hand Pose Estimation
OtBer: C.
2. Kakyro u3 3TUX METpHK HEe UCTIOJIb3YIOT iist orleHkHn Keypoint Detection?

a. OKS

b. PCKh-0.5
c. PCJ

d. AP

e. AR

OrTBer: €.
3. Kakoii Tun npeackazanus He UCTIONB3YIOT 1j1s1 HPE?
a. IlpenckazaHue TEIIOBBIX KapT TOYECK
b. Perpeccus xkoopauHAT TOYEK
C. Jlerexuus OTAETBHBIX YaCTEH Tea U BBIOOP TOYEK IO OOKCaM
d. OnHOBpeMeHHOE Mpe/CKa3aHhue TEIUIOBBIX KapT TOYEK M HANpaBJICHHH HX
COCAUHCHUI
OTBer: C.
4. Kakue ecTh OTIMYUTENbHBIE 0COOCHHOCTH npakTudecku y Bcex CNN meronos s HPE?
a. Hcnone3oBanue Attention

b. KackagHoe nocTpoeHue cetu
c. Komb6unamus heatmaps u perpeccuu
d. KomOunaIwst rio0aqbHOro 1 JIOKaJTbHOTO KOHTEKCTA
e. Heckonpko romoB s npeacka3zaHuii
Otser: b, d.

5. Kaxoro cBoiictBa HeT y Stacked Hourglass cetn?

a. Ilepearpepanus npuszHakoB ¢ moMolnbio SE G10ka
[IpomexxyTouHas cynepBu3us
CTEeKUHT apXUTEKTYPHO UJIEHTUYHBIX MOAYJEH
Ucnonb3oBanue L2 nocca

® a0 o

Cikarue u pazxkarue feature maps ¢ ucnosb3oBanueM skip connections
OrtBer: a.
6. Kakoro u3 3TuX 1aroB HEeT B MalTIIaiHEe Pacio3HABAHUS JTHIT?
a. Jlerexuus aui
JleTekuus KIr0UeBbIX TOYEK UL
Tpexunr i
[TpoBepka Liveness
Hopmanuzanus auig
MaT4uHT TeCKPUNITOPOB KITFOYEBBIX TOYECK

—~®oo00o

Ortser: f.

DNEeKTPOHHBIA JOKYMEHT



7. Kakux TUMOB 3a7a4 HEe OBIBACT B pacriO3HABAHUHM JIUIT?
a. AyTteHTH(HUKAIHS
b. Bepuduxanus
€. Unentudukanus
d. Krnaccuduxanus
Ortser: 4, d.
8. Kakme u3 aTux nmpo0iieM xapakTepHsbI s AataceToB s FaceRec-a?
a. HecOamancupoBanHble 10 pacam/IONy/BO3pacTy  pachpeaeiieHus ¢
JUTMHHBIMHM XBOCTaMHU
b. T'psznas pasmerka: oaus u T0T ke ID B pa3HbIxX Kiaccax, pasusie ID B oHOM
KJ1acce
C. Bce maraceTsl coOpaHbl a3uaTaMy ¥ HE IPUMEHUMBI [Tl IPYTHX JJOMEHOB
OO0yuenue u Tect nepecexarorcs o 1D
€. JlaTaceTbl COCTOSIT TOJNBKO U3 3HAMEHUTOCTEH, MOIY4YaeTCsl CIUIIKOM MaJo
yHUKanbHbIX 1D
Otser: a, b, d.
9. Yto MBI Ha3bIBaEM IIEHTPOM 10 Kiacca B Softmax Loss-e?
a. Cronbusr matpuisl BecoB FC cnos
b. Crpoxu marpuist BecoB FC cios
C. DOwmOenmunr, nonyyatomuiics nepeq FC cnoem
d. Cpennuii 5MOeIIUHT TTOCUUTAHHBIHN 110 TAHHBIM OJHOTO KJiacca
Ortser: b.
10. Kakue u3 mepeyucieHHBIX JOCCOB SBHO pabOTAaOT CO COMMKEHHUEM/OTTAaIKUBAHHUEM
JIECKPUIITOPOB?
e. Softmax Loss
f. Contrastive Loss
g. Triplet Loss
h. CosFace
OtBerT: b, C.

le/lMepHOG 3aIaHUE K COPCBHOBAHUIO

1. ®opmar copeBHOBaHUSA

VYyacTHUKY (MHAUBUIyadbHO WIM B MMUHU-TPYIIAX) NOIY4al0T JaTaceT N300pakeHUH Juis
3aJa4u KiIaccu(UKaIUH.

[lenb — MOCTPOUTH MOJIENb, MOKA3bIBAOLIYIO HAMITy4lllee KaYeCTBO Ha CKPBITONW TECTOBOM
BBIOOpPKE.

CopeBHOBaHUE MPOXOIUT B TEUEHUE OJTHOTO 3aHSITHS:

e TIEpBasi YaCTh — pa3paboTka u 00yueHHne MOJICIIH;

e pUHATBHAS YaCTh — OTIpaBKa MpeAcKa3aHuii M GOpPMUPOBAHUE PEUTHHTA.

[ToGenuTens omnpexaesnsercs Mo 3HAUYCHUIO OCHOBHOM METpHMKH (Hampumep, Accuracy HIu
F1-score).

2. 3aganue

Jrtan 1. bazoBasi 00padoTka H300paxeHuit

1. Ilpoananu3upoBaTh JaHHBIE:

e pasMep U300paKEeHHH,
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e KOJIMYECTBO KJIACCOB,
o 0ayaHC KJ1accoB.
2. BemomHUTh npeaoopaboTKy:
e pecaii3,
e HOpMaJIM3ALHIO,
e (0a3oBble ayrMEHTAINH (IT0 BOZMOXHOCTH).
Jtan 2. [locTpoenne moaeei
HeoOxonumo peann3oBath U CpaBHUTH JBA MOJIXOAA:
1. Ba3zoBbIi moaxoxn
OnuH U3 BapuaHTOB:
e ipoctast CNN (2—3 cBepTOUHBIX CJ10),
e 1100 KIaccu(UKaIMs Ha OCHOBE 3apaHee U3BJICYEHHBIX MPU3HAKOB (110 KEJTAHHIO).
2. Yay4uieHHbIH M0IX0/
« Oosee rirybokass CNN
WIH
e UCTIONIb30BaHuE npeaodyueHHon monenu (transfer learning).
Jtan 3. Beioop Moaesnu
e Paznenuth nanHbpie Ha OOYYaIONIYIO U BAJIUAIIMOHHYIO BEIOOPKH.
o CpaBHUTH MOJIENHN 10 BAIMJALIMIOHHON METPUKE.
 BeiOpathb nyunnyro Mojeb.
o Caenatp puHAIBHOE MIPEICKA3aHKE JIsi TECTOBOM BHIOOPKH.
3. OrpanuveHnust
e 3ampeIieHo HKCIOJIb30BaTh TOTOBBIE PEIICHHS C BHEUITHUM OOY4YeHHEM Ha TECTOBBIX
JAHHBIX.
» PazpemieHo ucnonp3oBarh npenodydennsie CNN.
e TecToBas BbIOOpPKA MCTIONB3YETCsl TOIBKO OJIMH pa3 Juisl (UHATBEHONW OTIPABKH.
4. Metpuka
OcHOBHast METpUKa OOBSBIISCTCA B HaUaJe 3aHIATHS:
» Accuracy
W
« F1-score.
HMeHHO 110 3Toi MeTpuKe (GOPMUPYETCS UTOTOBBIM PEUTHHT.
5. Kpurepun oneHuBanus
OneHMBaHUE BKIIIOYAECT:
CopeBHOBaTeJIbHBII pe3yabTaT
e 3HaYeHNE METPUKHU Ha TECTOBOW BHIOOPKE.
e [To3unyst B UITOrOBOM pPEUTHHTE.
KauecTBo moaxoana
o KoppekTHoCTh MpenoopaboTKu U300paKeHHiA.
e Peamuzarnus 6azoBoit CNN.
o Peanuzanus ynydimeHHON MOJIEIH.
» KoppekTHoe pa3zieneHre 1aHHbIX Ha 00y4YeHUE U BaTUIALMIO.
o Hayinune cpaBHeHUs mozeneil.
o O6ocHOBaHMe BbIOOpa (PUHATBHON MOJENH.
e Ucnionp3zoBanue koppektHoit TepmuHOaorun (CNN, ayrmeHTanus, nepeoOydeHue u ap. ).
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

00BEKTOB, U3MEPSIONICH CPETHIOI TOYHOCTh Ha Pa3HBIX
YPOBHSAX IE€PECECUCHUsS NIPEICKa3aHUN U UICTUHHBIX
o0JacTen.

precision

Ne 3aganue OtBer KomMmnerenmus
n/n
1. Kakyto MeTpuKy [ OLIEHKH KauecTBa pabOThl MOJCIH B OIIK-3
KIaccu(uKanuy KapTHHOK CTOUT BBIOPATh, €CIIM JaHHbIE
CHJIBHO He cOalaHCHUpOBaHBI MO Kiaccam?
A. Accuracy
b. Fl-score
B. mAP
I'. loU
2. | Kakoii mexanm3m B ceTsix ResNet mo3Bosu yriry0isth Skip connection / OIIK-2
BCe JanbHeHmme cetn? Residual Block
3. Kakoii Tum HelipoCeTeBBIX MOIE/ICH MO3BOJIIET PeliaTh VLM/ IK-3
3amaun VQA — Vision Question Answering u Image Vision Language
Captioning? Mo_dels/
Multimodal
Models
4. Kakoit mepBbIit One-stage moixo 1 ObLT IPeIIOKeH JUTs YOLO [K-2
neTekTupoBanus 00bekToB? Ero sxe mocienyroiye
BEPCHH SIBIISIOTCS HA TAHHBII MOMEHT CaMbIMU
ncrnonszyembiMu CNN nerextopamu B CV.
5. Kak Has3piBaeTcst MaTeMaTHueckas MoJIeNb, UCIIOIb3yeMast CBEPTOYHAA OIIK-2
JUTSL OTIFICAHUS TIPOIIECCOB B KOMITBIOTEPHOM 3PSHHH, HEpOHHas ceTh
TaKuX Kak (UIbTPAIHs N300paKeHUH C TIOMOIIBIO
CBEPTOUHBIX sAep?
6. Kak Ha3piBaeTcs OMOIMOTEKA JIUTsl CO3IAHMS TPUKIITHBIX PyTorch OIIK-3
MPOTPAMMHBIX CPEJICTB B KOMITBIOTEPHOM 3PEHHH,
MO3BOJISIFONIAS 00y4JaTh U HHOEPEHCUTh HEHPOHHBIE CETH
Ha Python?
7. Kak Ha3piBaeTcsi MaTeMaTHUECKH KOPPEKTHAsI TOCTAHOBKA 3a/1a4a [1K-2
3agauu B CV, 3akiroyaroniascs B IpeacKa3aHuu Kiacca Knaccu(pUKanum
00beKTa Ha N300PaKEHUH C UCTIOJIb30BAHHEM
BEpPOSITHOCTHBIX MOJEIIeH?
8. Kaxk Ha3bpIBaeTcs pe3ynbTaT pereHus 3a1a4u pose CKeyeTHast [K-3
estimation B CV, BBIpa)KCHHBIN B BHJIE HA0OPa KITFOUEBBIX MOJIENb
TOUEK Ha TeJie YelloBeKa /ISl aHaJIn3a IBMKEHU?
9. VYKaKUTe Ha3BaHHWE METO/Ia ONITUMU3AIINH, YaCTO CTOXACTHUECKHHA OIIK-2
MIPUMEHAEMOTO0 JUIsl 00Y4YeHHUsI MOJIeNel B KOMITbIOTEPHOM TPAJINCHTHBIH
3pEHHH, MUHIMU3HUPYIOIIETO QYHKIHIO TOTEPh C CIycK
WCTIOJIb30BaHUEM T'PAJHUEHTOB.
10. | Ykaxwure Ha3BaHue QpeliMBOpKa, HCIIOIB3YEMOTO IS OpenCV OIIK-3
peanu3anuy nanuiaitHoB 00paboTKu N300pakeHui 1
Buneo B CV, ¢ nonnepxkkoit GPU-yckopenus.
11. | YkaxuTe Ha3BaHHUE METPUKH OLIEHKU Ka4eCTBa JACTEKIIUU mean average TIK-2
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12. | Kak Ha3pIBaeTCs CICACTBUE MPUMEHEHHS MYJIBTUMOJAJIbHO IK-3
¢bynaamenTanbHbIX Mogenel B CV, takux xkak CLIP, ms € IIOHMMaHHucC
pemenns 3agad VQA nmm Image Captioning?

13. | Kak Ha3pIBacTCsl MaTeMaTHYECKas ONepalus, JIeKalas B MEXaHH3M OIlIK-2
ocHoBe TpaHc(opMepHBIX apxuTekTyp B CV, BHUMaHUA
MTO3BOJISAIONIAS MOZEIH YIUTHIBATH 3aBUCHMOCTH MEXITY
BCEMH JIEMEHTAMH MOCIIE10BATEILHOCTH ?

14. | Kak Ha3bIBacTCs TUI apXUTEKTYPBI HEHpoOceTeid, encoder-decoder OIIK-3
aTanTHPOBAHHBIN MJIS 3a71a4 CETMEHTAIINN U300paKeHUH,
takoi kak U-Net i Mask R-CNN?

15. | Kak Ha3pIBaeTcs MOJXO/1 K IOCTAHOBKE 3a]1a41 CeMaHTHYeCKas IK-2
CErMEHTAIINH, TJIe KXl MUKCEb IPUCBAUBAETCS K CErMCHTaIUA
KJIaccy, C y4€TOM KOHTEKCTa COCETHUX MUKCENnen?

16. | YkaxuTe Ha3BaHUE THIA SKCIEpUMEHTOB B CV, BaJUIallUs Ha IK-3
OILICHUBAIOIIUX TOYHOCTh MOJICJIN HA TECTOBOM Ha6ope BHICO
JaHHBbIX ITIOCJIC 06y‘-I€HI/I$I Ha BUJCOIIOTOKE.
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