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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma mucumrminabl (Moxyns) «Computer vision (KoMmeiotepHoe 3penue)»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BeICIIer0 oOOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMITbIOTEPHBIC Hayku, Tpoduis «IIporpamma napyx aumiomoB HUY BIID u 1Y «lIpuknagnas
MaTeMaTHKa W WH(OpMATHKa», YTBEP)KICHHBIM MpPUKa30oM MHHHCTEpCTBA HAYKH U BBICIIErO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

Nzydenne nuctumimabl (Moayist) «Computer vision (KommbsioTepHoe 3peHHE)» TT03BOJISET
MOHSTh, KaK MalIMHbBl MOTYT MHTEPIPETUPOBATh U aHAJIU3UPOBATH BU3YalIbHYIO0 MH(MOpPMALIHUIO,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX O0JAcTAX, KaK aBTOHOMHBIE TPAHCIIOPTHBIC
CpeICTBA, MEIUIIMHCKAsI TMAarHOCTUKA U 0€30MacHOCTh. JTa AUCHMILIMHA (MOAYJb) COUYETAET B
ce0e AIeMeHTHl MAallIMHHOTO 00y4eHus1, 00paboTKM H300paKEHUH U NCKYCCTBEHHOTO MHTEIICKTA,
YTO AeaeT e€ KII0UEBOM JIJIs pa3BUTHSI COBPEMEHHBIX TEXHOJIOTHI U MHHOBAIIMOHHBIX PELICHUM.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
«[Iporpamma asyx muruiomo HUY BIID u LY «llpuknaagnas marematuka U nHGOpMaTUKa» U
BXOJHT B 4acTh bioka 1, popmupyemyro yuacTHuKaMu 00pa3oBaTeIbHBIX OTHOIICHHH.

Jucnunnuna (Moayns) uzydaercs Ha 3 wid 4 kypee B 5, 6, 7 ceMectpe Ha BbIOOp, TOCTYIHA
JUTSL TIPOXOXKICHHS TIPY YCIIOBMH YCIICIITHOTO 3aBEPIICHHs TUCIUIUTHHBI (MoayJ1st) «Deep Learning
(I'myGoxoe oOyueHwue)».

Leap udyuyeHus AUCHMILUIMHBI (MOAYJIsI): OCBOGHHE METOJOB M AalFOPUTMOB JUJIS
ABTOMATHYECKOTO aHain3a, 00pabOTKM M MOHMMaHUS BU3YaJbHONH MH(POPMALMU C TOMOIIBIO
KOMIBIOTEPHBIX CUCTEM.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (¢opMuUpOBaHHE 3HAHWM TNPUHLIUIOB TOJYYEHUS U XpaHEHUS H300pakeHUH B
KOMIIBIOTEPE, a TAKXKE KIACCUYECKUX He00ydaeMbIX METO/10B 00pabOTKH M300paskeHUH.

— (dopmupoBaHue 3HAHUN apXUTEKTYyp OPKOOHOB HEHPOHHBIX CETEH M MX MPUMEHEHUS
JUTSE 337124 Ki1accu(UKaIiK, CErMEHTallUU U IeTEKIIUH.

— ¢opMupoBaHHE 3HAHUN COBPEMEHHBIX MOJXOJOB M APXHUTEKTYp B KOMIIBIOTEPHOM
3peHuH, BKirovas Tpanchopmepsl, pynnamentanbubie mojenu (CLIP, SAM, Grounding DINO)
U METOJIbI IeTEKTHPOBaHKst 00beKkTOB (two-Stage, anchor-based, anchor-free).

— ¢opMupoBaHrEe YMEHHUI U HABBIKOB O0YUCHHS HEHPOHHBIX CETEH ISl Pa3InYHBIX 33/1a4
(xnmaccudukanysi, OETEKIUs, CETMEHTAlMsl, paclo3HaBaHUE JEHCTBUI), a TAaKXKe IMOCTPOECHHS
3 PEeKTUBHBIX NaiMIaiiHOB 00y4YeHUs U TPUMEHEHUS] COBPEMEHHBIX OMOINOTEK.

— ¢opMupoBaHHEe YMEHUN TMPOBEACHUS OHKCIEPUMEHTOB, OIICHKH pEe3yJlbTaTOB H
JEKOMIIO3UPOBAHUS CJIOKHBIX 3a4ad JUid CO3JaHMsSI KOMIUIEKCHBIX pelleHuid B oOnactu
KOMIIBIOTEPHOI'O 3pEHHUS.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI (MO1YJISAA) 00YYAKOLIMICS JOJIZKEH::

3HamMy:

— TPUHIUIOBL TIOJIYYEHUST W XpaHEHHs H300pakeHUsT B KOMIBIOTEpE, KIACCHYECKHE
HeoOyJaeMbIe METOIbI 00PabOTKH U300paKEHUH;

— KaK YCTPOCHBI apXUTEKTypbl 09KOOHOB HEMPOHHBIX CETEH I 3a/1a4 KIacCU(UKAIIIH,
CETMEHTAIUH, IeTEKIIUH;

— Kak TpaHchopMepHBbIE apXUTEKTYphl aganThpoBaHbl Ans obiactu CV B 3amadax
KJIacCU(pUKAIIUU/ S TEKIIH/CEeTMEHTAIIHH;

— aKTyaJbHbIE ITOJIXO/IbI B 33/1aUe IETCKTHPOBaHus 00bekToB: anchor-based, anchor-free;

— YCTPOKHCTBO W MPUHIUIBI padOTHI apXUTEKTYp HEMpoceTel N 3a/1ay CerMEHTAlUU U
pose estimation;

DNEeKTPOHHBIA JOKYMEHT



— YCTpOMCTBO M MPUHIHUITEI paboThl hyHIaMeHTanbHbIX Mojeneil B CV u VLM;

— TOAXOABI A1 00ydeHust Moieniel 3 (HEeKTUBHOTO U3BJICUEHHUS TPU3HAKOB, B YACTHOCTH
s 3aga4d FaceRec/RelD/Retrieval;

— OCHOBHBIC METO/IBI JUIsI TPEKUHTA OJHOT'0/MHOKECTBAa 00BEKTOB,;

— NalIuIaiiH ONTUYECKOTO PACIlO3HABAHUS CHMBOJIOB;

— COBpPEMEHHbIE METO/Ibl 00yUYeHHS ceTel Oe3 yuuTens,

ymemu:

— TPUMEHATH KJIACCHYECKHE METOIbI 00pabOTKH M300paKEHUH;

— o00y4aTh HEWpPOHHBIC CETH I 3a7a4 KiaccuuKanuu/ JIeTEeKIuH/ CcerMeHTaIun/
HaXO0JKJICHUS KJIFOYEBBIX TOUCK/PAcIO3HABAHUS JICHCTBUHA;,

— pemarth 3a1a4u 3PGEKTUBHO 3a CUET MOCTPOCHHS JIYYIEro NairiaiiHa oOydyeHus u
UCIIOJIb30BaHUsI COBPEMEHHBIX OMOIHOTEK;

— TpUMEHATH QyHIAMEHTAIBHBIC MOJICIIN JJIs PEIICHUS 3a/1a4;

— pemiath 3a/1a4M HE TOJIBKO HA CTATUYHBIX Ka/IpaxX, HO U HA BUACOMOTOKE;

é1a0ems:

— HaBBIKAMH IPOBEICHHS U OICHKU SKCIIEPUMEHTOB MO OOYYEHHIO CeTeil COOOpa3HbIX
IMOCTaBJICHHOM 3a7aue;

— HaBBIKAMH JCKOMITIO3HUPOBAHUS CJI0KHOCOCTABHBIX 33124 Ha 00OJIee MEJIKHE U CO3/IaHUI
nairuiaiiHa, perraromiero uejaeByro 3a1auy.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

YK-1.

Crioco0eH OCYIIeCTBIISATh TIOUCK,
KPUTHYCCKUHN aHAIHM3 U CHHTE3
UH(OPMAITUH, IPUMCHSITH
CHUCTEMHBIH MTOXO/T ISl PEIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
HCKYCCTBEHHOTO MHTEIJIEKTA,
OCHOBHBIC MTPUHIIUIIBI
KPUTHYECKOH OIEHKH HCTOYHUKOB
nH()OpPMAITIH B HX
PEJICBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHUECKH OIICHUBATD
UCTOYHHUKU HH(POPMAIIAHU U
CHHTE3HPOBATh JIAHHBIC W3
Pa3UYHBIX HCTOYHUKOB JUIS
penreHus 3a1a4, IPUMEHSTD
CHCTEMHBIH MTOJX0]] K aHAIN3Y U
PELICHHUIO KOMILJIEKCHBIX MPO0IIeM

YK-1.3.

NMeer nmpakTUYECKUN OIBIT
paboThI C COBpEMEHHBIMH
MHCTPYMEHTaMH U TEXHOJIOTHSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(hopMyITUPOBAHUH U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(opManuu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a]a4 B paMKax MOCTaBICHHON
[EJTH ¥ BBIOUPATh ONTUMAJTHbHBIC
CIIOCOOBI MX PEIICHHUS, UCXOJIS U3
JICHCTBYIONIHUX MPABOBBIX HOPM,
UMEIOIIUXCS PECYPCOB U
OrpaHUYECHUN

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYITHPYIOIINE
JIESITETIbHOCTD B 00JIACTU PEIICHHS
3a7a4, OCHOBHBIE METOELI 1
MOJIXOJIbI K OTIPEICNICHHUIO KPyTa
3ama4

YK-2.2.

YMeer onpenensaTe Kpyr 3a7a4 B
paMKax I0CTaBJIEHHOM LIEJH,
BBIOMPATH ONTUMAJIBHBIE CITOCOOBI
peleHus 3aaad, yYuThIBast
UMeEIOIIUECs PECYPCHI U
OrpaHUYEHHUS

YK-2.3.

Nwmeet mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHUU O MPABOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYaIusX, pa3pab0TKU U
peanu3anuu peleHui B
COOTBETCTBHUH C YCTAHOBJICHHBIMHU
OTpaHUYECHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(dhopMyIUpOBaTh U pPelIaTh
aKTyaJbHbIE U 3HAYNMBIE
pOOJIeMbI TPUKIIATHON U
KOMITBIOTEPHOW MaTeMaTUKU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI
IIOAXO/B! K PELICHUIO 3a1a4
MPUKIAAHON U KOMIIBIOTEPHOU
MAaTE€MAaTUKH, BKIKOYas
aJIrOpPUTMBI, MATEMATUYECKOE
MOJEIUPOBAHNE U TEOPHIO
ONTUMM3ALMH, a TAKXKE
COBPEMEHHBIE HHCTPYMEHTHI U
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TEXHOJIOTHH, UCTIOTh3yEeMbIC B
JTOH 00acTH

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTUpOBaTH MaTEMaTHIECKHE
3a/1a4u, IPUMEHSITh
COOTBETCTBYIOILIUE METOABI U
AITOPUTMBI JJIS UX PELIeHUs, a
TaK)Xe HHTEPIIPETUPOBAT U
HMPEACTABIIATH PE3YJIBTATHL B
TIOHSITHOM M JOCTYIHOM popme

OIIK-1.3.

NmeeT mpakTHUECKUNA OMBIT
paboTHI HaJl MPOCKTaAMH HITH
KCCIIEIOBAHUSIMHU B 001aCTH
MPUKJIAAHOW U KOMIIBIOTEPHOU
MaTE€MAaTHUKH, BKJIKOYasl y4acTHE B
KOHKYypCax, OJMMIIHAIAX WU
HAYYHBIX MyOJUKAIUAIX, T1Ie ObLIN
peLIeHBbI aKTyalbHbIC U 3HAYUMbIE
3a1a9u

IK-1.

CriocobeH popmynrpoBath
3371a41 ¢ MaTeMaTUYECKON
TOYHOCTBIO, 00OOCHOBEIBATH
YTBEPXKIAECHHUS CTPOro U
aHaIII/I3I/IpOBaTI) HOJ'[yLICHHI)IC
pe3ynbTaThl B 00JI1aCTH
MaTEeMaTHKH U KOMIIBIOTEPHBIX
HayK

IK-1.1.

3HaeT MeTOABI U MOAXOIBI K
(hopMyJITUPOBAHUIO 337124, a TAKIKE
OCHOBHBIC TTPUHIIHITBI
MaTEMATHYECKOTO
JIOKa3aTelIbCTBA U aHaIu3a
pe3yIIbTATOB.

[1K-1.2.

YMeeT KOPPEKTHO CTaBUTh U
(hopMyTUPOBaTH MaTEMATHUECKUE
3aga4uu, MIPpUMCHATL CTPOTrUe
METOABI JOKA3aTeNbCTBA U
AHAJIU3UPOBATH MOJIYYCHHBIC
pe3ybTaThL.

I1K-1.3.

Hmeet onbiT pa6OTLI C 3aga4yaMu
B 00J1aCTH MaTeMaTUKH U
KOMITBIOTCPHBIX HAYK, BKJIFOYAas
IMPUMCHCHUC MAaTEMATHUYCCKUX
MCTOJ 0B Ul pCHICHUA
IMPAKTHUYCCKHUX 3aaa4

[K-2.

Crioco0eH peliaTh THIIOBbIC
3a1a4u npoecCHOHAIBHOI
JesITeIbHOCTH B 00J1acTH
HCKYCCTBEHHOTO WHTEIICKTA,
onupasich Ha HHPOPMAIIOHHYTO
1 OuOIHOTpadUIECKyIo
KYJIBTYPY, UCTIONB3YS
UHPOPMAIHOHHO-
KOMMYHHKaLIMOHHBIE TEXHOJIOTUH
Y YUUTBIBAsI OCHOBHBIE
TpeOoBaHMs HHOOPMAITMOHHOM
Oe3omacHoCcTH

IK-2.1.

3HaeT OCHOBBI MH()OPMAIIMOHHOM
1 6ubnmorpaduIeckoit KyIbTyphl,
a TaKKe TPHHIHITBI
WHPOPMAITMOHHOHN 0€30MaCHOCTH
W IpUMEHEeHHs UHPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B TIpoecCHOHATLHON
JIeSITeIIbHOCTH

[1K-2.2.

VYmeer 3 hekTuBHO
UCIIOJIb30BaTh HH(OPMAIIMOHHO-
KOMMYHHUKAIHOHHBIE TEXHOJIOTHH
JUISL pEIICHUsI CTaHIAPTHBIX 33124
poecCUOHATBHON
JeSTeIbHOCTH, YIUThIBAsI
TpeOoBaHUs NHPOPMAITMOHHON
0e30macHOCTH

[1K-2.3.

NmeeT ombIT paboThI ©
MHGOPMAIMOHHBIMH PECYPCaMU U
TEXHOJIOTUAMHU B 00J1aCTH
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HCKYCCTBEHHOTO HHTEILICKTA,
BKJTFOYAs COOJTFOICHIE HOPM
WHPOPMAaLMOHHON 0€30MaCHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aena THCHUILINHBI KonrakTHas padora CaMocTosiTe (Tekymui
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 CV 1o smoxu 6 6 25 Jomariame
HEUPOHHBIX ceTen 3a7aHu4,
TecTol
2 3amaua knaccuukanuu 6 6 25 Jomarinue
BCV 3aaHMS,
TecTol
3 Bbazoseie 3amauu B CV 6 6 25 Jomamaue
3ajIaHusl,
Tecthl
4 Crnenunanu3upoBaHHBIC 6 6 24 Jomarrane
3agauu B CV 3a7aHus,
Tecthl
5 Large Models 8 CV 6 6 25 Jomamrane
3aJlaHus,
TecTol
IK3amen 6
Hmoczo: 30 30 6 124
O6vem oucyuniunst (Mooys) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyasn) 5
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Nen/m HanMmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCIHUNJIMHBI (MOYJIs1)

1 CV 5o ’moxu HeWpoHHBIX ceTel | BBeaenwue B kypc. M300paxkenue. ba3oBrie oneparuu.
Kiaccuueckne MeTopl 00paboTKu n300paskeHu i

2 3agaua xiaccupukanuu B CV Apxurektypel CNN. OddexruBHpli mnaiimnaiiH o0ydeHHs ceTu.
Tpanchepmepst B CV: ViT, Deit, Swin

3 bazoBeie 3amaun B CV Keypoint Detection. Cermenranust m3obpaxenunii, SAM. Jlerexmuns
00nexToB: anchor-based. Jlerexnus o6bekToB: anchor-free

4 CrnenunanusupoBannbie 3a1aun B | Face Recognition/Re-ldentification/Image Retrieval. Multi-Object

Ccv Tracking (MOT). Optical Character Recognition (OCR)
5 Large Models 8 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 JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. KomnrerorepHoe 3penue. CoBpeMEHHbIE METO/Ibl U IEPCIIEKTUBbI 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.

3. IIpoxopenok, H. A. OpenCV u Java. O6paboTka n3o0paxeHui 1 KOMIBIOTEPHOE 3pEHUE
: mpakTudeckoe pykoBojactBo / H. A. Ilpoxopenok. - Cankr-IlerepOypr : BXB-Ilerepoypr, 2018.
- 321 c. - (Ilpodeccuonansuoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
anexktpoHHbIi. - URL: https://znanium.ru/catalog/product/1856805.

4. Kopk, II. Mammuanoe 3penune. OCHOBBI M alrOpuTMbl ¢ mpumepamu Ha Matlab :
npaktudeckoe pykoBozcTso / I1. Kopk ; nep. ¢ anrn. B. C. Suenkosa. — Mocksa : JIMK Ilpecc,
2023. - 586 c. — ISBN 978-5-93700-222-8. - Tekcr : osnekrponnsni. - URL:
https://znanium.ru/catalog/product/2204248.

Jononnumensnan numepamypa:

1. Tpack 3. I'pokaem rinyookoe o0yuenne. — CII0.: ITutep, 2019. — 352 c.: un. — (Cepus
«bubnuoteka nporpammucray). — ISBN 978-5-4461-1334-7.

2. I'yngennoy ., benxuo U., Kypsuiue A. I'myGokoe oOydenue / mep. ¢ aHr. A. A.
CrnunkuHa. — 2-¢ u3g., uctp. — M.: JIMK IIpecc, 2018. — 652 c.: uB. mi1. — ISBN 978-5-97060-618-
6.

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

4. Camok, A. B. KomnerorepHoe 3penue. IIpakTtuka : yue6Hoe nocodue / A. B. Camrok. —
Mockgsa ; Bonorna : Madpa-Umxkenepus, 2025. - 272 c¢. — ISBN 978-5-9729-2346-5. - Tekcr :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/2225333.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00yUarouuXcsl, MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienus1, KOTOpPBIE PEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWMA, 3aHATHM CEMUHApCKOro (MPakTUYEeCKOro) THIA, TPYINOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKXKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHMs, CIy>KalllUMH JUls MpPEeACTaBIEeHUs yd4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CIHENHUATIU3UPOBAHHBIM 000pYyI0BaHHUEM, BKJIIOYAs! IEMOHCTPAIIMIOHHOE 000PYAOBaHHUE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCIOJB30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0Oa3am
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIMIEH3HOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO paCIpPOCTPaHsIEMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B nponecce uzydenus aucuunianasl (Moaysst) «Computer vision (KomnbroTepHoe 3peHue)»
B paMKax TEKYILEro KOHTPOJIsl YCIIEBaeMOCTH MCIOIb3YIOTCS TaKue BUIbI yueOHOH paboThl, Kak
JICKOWH, TMPAKTUYCCKUC 3aHATHUA, AOMAIIHHUE 3aJaHusd, TCCTbl, a TAKXC PAa3JIMYHBIC BH/bL
CaMOCTOSITENIbHOW paboThl 0Oyyaromuxcst MO 3aJaHHI0 TpernojaBaTes, HalpaBJIeHHbIE Ha
PasBUTHUC HAaBBIKOB HpO(l)CCCI/IOHaJ'IBHOI\/'I JICKCUKH, 3aKpPCIUICHUC MMPAKTUICCKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuyeckom 3ansmuu) — akTHBHas paboTa CTyJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTYMEHTUPYS UX.
[Ipun oTBeTrax Ha BOMPOCHI MPENOJABATENS] CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMPAsiCh HA U3Y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBAThH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, Ji 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHWH. [IpOBOIWTCS MOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX TOHSATHH HM3y4aeMOro
Marcpurajia. TecToBBIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IMOHATHAM, OCHOBHBIM pa3aciiaM,
B2)XHBIM TEPMUHOJIOTHUECKUM KAaTETOPHSIM U3Y4aeMOH JUCIUTUTAHBI (MOJTYJIs).

st MOArOTOBKHU K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKUM anmapar JTUCHUILTAHBI
(MOTyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPHUI U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JICKCHKEC. BJIaI[eHI/Ie HOHATUHHBIM arrmaparom, BKJIIOYEHHBIM B TECTOBBIC 3aJaHus1, I1IO3BOJISICT
IperoJiaBaTeNit0  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAaHUS  CTYICHTAMHU  BaXKHBIX
METOJ0JOTUYECKUX KAaTETOPHil.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH P MUHUMAJIbHOM yYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MO}IyJIlO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunianne (moay/o) «Computer vision (KomnbiorepHoe 3penue)»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTeCTAIIHH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
9K3AMeHa, Py TOM MPOBOJAUTCS OLIEHKA KOMITETEHIINH, C(HOPMUPOBAHHBIX IO TUCIUTLINHE.

Jns oleHWBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOYHOW aTTECTaluU
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oMm:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OTinyHO CTyaeHT TONHOCTHIO BIIaJIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIn4HO paboueil mporpaMme, U rIyOOKO OCMBICIISET JUCHUIUTUHY. OH
8 OTIM9HO CaMOCTOSITENIFHO U JIOTUYECKH MOCIEN0BATENBHO OTBEYAET HA

BCE BOIPOCHI, akKIEHTHPYsS BHHUMaHHE Ha HAuMOOJIee BaXKHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATh, KIACCU(PUIIMPOBATH,
0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMATHU3UPOBATH
M3YYEHHBIM MaTepuai, BbIACISAS KIIOUEBbIE MOMEHTHI U
YCTaHaBIIUBasT  NPUYMHHO-CICICTBEHHBbIE  CBs3H.  YETKO
(hOpMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3yJIbTaThl

AHAJIU30B U APYTrux HCCHGI{OBaHHﬁ, a TaK¥KC pCIacT CJIOKHBIC

DNEeKTPOHHBIA JOKYMEHT



JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

3anauu. CTyJEHT XOpPOIIO 3HAKOM C METOJaMHU HCCIICOBaHUS,
HEOOXOJUMBIMHU JIJISI TPAKTUIECKOW IESITENFHOCTH, U yMEET
CBSI3BIBATh TEOPETUYCCKHUE ACTCKTHI JUCIMILTUHBI (MOIYJIs) C
MPaKTUYECKUMU 3a/1a4aMHu.

Xoporio

Xoporio

CryneHT oOJiafiaeT 3HAHUSAMH IpeIMeTa TOYTH B IOJIHOM
o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHIECKH
MOCJIE0BAaTEIFHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIEHTUPYS BHUMaHUE Ha HanOoJIee 3HAYNMBIX MOMeHTaX. OH
yMEeT aHaJIM3UpOBaTh, CpPaBHUBATh, KJIACCUDUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3yUYCHHBI MaTepuall, BBIIENSS €ro KIIOYEBBIC ACTIEKTHl M
yCTaHaBIIUBAs MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyTUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBaHHUN, a TaKXKe
pelIaeT CIOKHBIC CUTYAIMOHHBIC 3a1aud. CTYIEHT XOpOIIo
3HAKOM C METOJaMHU WCCICIOBAHUS, HEOOXOAMMBIMHU ISt
HpaKTH‘ICCKOfI JCATCIbHOCTH, u yYMEET CBA3bIBATH
TEOPETUYECKUE AaCMEKThl MpeAMeTa C MPaKTHYSCKHUMHU
3aJjauaMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOiafgaer 0a30BBIMU 3HAHHMSMH IO JUCIUILIAHE
(MOJTYITI0), HO MCIIBITBIBACT TPYAHOCTH IIPH CAMOCTOSATEIBHBIX
OTBETaX W HCIOJIL3yeT HETOuYHble (HOpPMYyTHPOBKH. B xome
OTBETOB OH JIOMYCKAaeT OLIMOKH, KACAIOIHECs CYyTH BOTIPOCOB.
CryzeHT croco0eH perraTh TOJBKO caMble MPOCTHIE 33/1a4u U
BJIaJIcCT JINIIb MUHUMAJIBHBIM Ha60pOM METOA0B
UCCIIC/IOBAHUSL.

He cnaun

He cnaun

He cnaun

CTYZ[eHT HC OBJIaACII 00s13aTeNbHBIM MUHUMYMOM 3HAHMH 1O
npeaMeTy U HC MOXKCET OTBCTUTH Ha BOIIPOCHI, HAXKE CCJIIN
mpernogaBaTeiib 3a1acT JOIIOJTHUTCIIbHBIC HaBOIAIINC

BOIIPOCHI.

Jucnumiuza (MOIyJb)

CIIEIYIOIIIM 00pa3oM:

«Computer vision (KommnbeloTepHoe 3peHHe)» OLEHUBAETCS

AKTHBHOCTb ‘ Bec ‘KOJII/I'leCTBO ‘ Onucanne
Haxonumenvhas oyenka

Homarmrave 3amanus | 60% 5 HaGop 3amad o remam Henenu

Tectsl 5 [TucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYEHHOE BpEeMS

Ilpomesricymounana ammecmayusn

OKx3aMeH 40% 1 ITuceMeHHast win ycTHast paboTa Hal 3aaHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MOIYYSHHBIX 3HAHUH 1
HaBBIKOB I10 Kypcy

dopmysa pacuéra UTOroBOii OlEHKH Mo aucuumimHe (MoayJw) «Computer vision
(KomnbrotepHoe 3penue)»: «0,6 x HakomurtenbHas oueHka (0,85 X cpemanee 3a qomaiiHue
3amanus + 0,15 X cpennee 3a Tectol) + 0,4 X sK3amMeH».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3aganue 1.

1. OO0wsacuuTe, 4TO Takoe HU(POBOE M300paKEHNE, M OMUIINTE OCHOBHBIE HapaMeTpHhl,
XapakTepu3yroIue n300paxenue (pa3pelienue, riryornHa BeTa, [IBETOBOE MPOCTPAHCTBO).

2. Peanmsyiite Ha Python knaccuyeckuii MeTon OOHApYKEHUS TPAHUI] HA U300paKEHUN
(manpumep, onieparop Cobens nnu Kanan) ¢ ucnonp3oBanueM oudimorekn OpenCV.

3. IlpoBeaure HKCHEPUMEHT: MPUMEHHUTE BBIOPAHHBIA METOJ K  HECKOJIBKHM
N300paKeHHSIM € Pa3HOM CTETEHBIO IIIyMOB U IPOKOMMEHTUPYITE NOJyYEHHbIE PE3yIbTaThI.

3aganue 2.

1. MW3yuute apxutekTypy ResNet u omummre KIIOUEBYIO HICHO OCTATOYHBIX OJOKOB
(residual blocks) n ux BnustHue Ha 00y4deHHE TTTyOOKHX CETEH.

2. Tlocrpoiite mairuraiiH oOydeHHs] TPOCTOM CBEPTOYHON HEMpOCETH s 3ajgadu
kiaccuukanuu uzoopaxenuit (Hampumep, CIFAR-10) ¢ wucnonb3oBanmem PyTorch wmm
TensorFlow. BxitounTe 3Tans! MoAroTOBKH JaHHBIX, HACTPOWKH ONTUMHU3ATOPa, (PyHKIUH OTEPh
U METPUK.

3. IIpoBeaurte 3KCIEPUMEHT € pa3IMYHBIMHM THIIEpIapaMeTpaMu (Hampumep, pasMepoM
6arya, CKOPOCTHIO0 O0YUYEHHMS) M OMMILIKUTE, KAK OHU BIMSIOT HAa 00y4YeHUE U Ka4eCTBO MOJIEIIH.

3aganmue 3.

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

2. Osunakombtech ¢ Mogenbio CLIP (Contrastive Language-Image Pre-training) u xpaTko
U3JIOKUTE, KaK OHA OOBEINHSIET BU3yaJbHbIE U TEKCTOBBIE MPECTABICHUS.

3. PeanusyiiTe Ha mpakTHKe MPOCTON NMPUMEP HCIOJIB30BAaHUS MPeaoOyueHHONH MOJeNn
CLIP nuis noucka u300pakxeHui 1o TeKCTOBOMY 3ampocy ¢ noMoruisio oudimoreku OpenAl CLIP
WJIM aHAJIOTUYHOM.

Jlomamnee 3aganue 2.

3ananme 1.

1. WM3yuute OCHOBHBIE METOJABI CETMEHTAIIMN U300paKEHUH, TaKhe KaK CErMEHTalMs Ha
OCHOBE IOPOrOB, METOJI AKTHUBHBIX KOHTYpOB (snakes) W cerMeHTalusl C HCIOJIb30BaHUEM
HelpoHHBIX cerel (Hanpumep, U-Net). Hanummre kpaTkoe onucaHue KaxJJoro MeTo/a.

2. Peanusyiite anropuT™ cerMeHTalMK M300pa’keHHs ¢ UCIOJIb30BaHUEM Mojaenn SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO nnu Bami cOOCTBEHHBIH HabOp
n3o0pakenuii). OIIEHUTE KaueCTBO CETrMEHTAlMM C TIOMOIIbI0 MeTpUK, Takux kak loU
(Intersection over Union).

3. [IIpoBeamTte >KCIIEpUMEHT, U3MEHSS MapaMeTpsl Moaenu SAM, W mpoaHAM3HPYHTE,
KaK 3TO BJIMSET HAa KAUECTBO CETMEHTAIIH.

3aganue 2.

1. W3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. HanumuTe kpaTkoe cpaBHEHHE X OCOOCHHOCTEH 1 00acTeil MpuMeHEHus!.

2. Peanusyiite netextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HampuMep,
Pascal VOC unu COCO). Ouenute npou3BOIUTEILHOCTh MOJIENHU C TOMOIIBIO METPUK, TAKUX KaK
MAP (mean Average Precision).
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3. WMsyumre meromsl onenku mo3sl (Key-Point Estimation), takue xak OpenPose wiu
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 nepennentudukanuu (Re-
Identification). Hanmumure kpaTtkoe onucanue moaxoaoB, Takux kak FaceNet u DeepFace, a Taxke
UX IPUMCHCHUSI.

2. Peanmsyiite cucremy pacro3HaBaHHUsI JIHII C HCIIOJIb30BaHHEM PEA00YICHHONW MOJIEITN
(manipumep, FaceNet) Ha Habope n3o0paxenuii. OlleHUTe TOYHOCTh PaCcIiO3HABAHMSI HA TECTOBOM
HaOOpe JaHHBIX.

3. HMByumre MeTOaBl MHOTOKpAaTHOTO oTciekuBaHus o0bekToB (MOT), Takne kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite onuH U3 METOJIOB Ha BHJIEO C
HECKOJIBKUMH JBMKYILIUMUCS OOBEKTAMH U BU3YATU3UPYHTE PE3yNIbTaThl OTCICKHBAHUS.

JlomamHee 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 e€ Ha HabOpe CKaHMPOBAaHHBIX JOKYMEHTOB MK (oTorpaduii ¢
TEKCTOM.

3. MH3yuure meToasl pacnio3HaBaHus AelicTBuii (Action Recognition) B Buaeo, Hampumep,
3D-CNN wiu Moaenu Ha ocHOBe TpaHchopMepoB. ONMUIINTE KITIOUEBble 0COOEHHOCTH U 3a/1a4H,
KOTOpBIE PEMIAIOT 3TH METO/BI.

3ananmue 2.

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

2. PeammsyiiTe TpEHHPOBKY NPOCTOW MO CAaMOKOHTPOJHMPYEMOTO OOYYEeHHUs Ha
Habope uzoOpaxenuii (Hanpumep, CIFAR-10) ¢ ucnonp3oBaHWeM OJHOTO U3 TOMYJISPHBIX
METOJIOB.

3. WM3yuure apxutekrypy u npumenenue Vision Language Models (VLMs), Takux kak
CLIP nnu Flamingo. Onummmure, Kak OHU CBA3BIBAIOT BU3yalbHbIE U TEKCTOBBIE JaHHBIE.

3aganue 3.

1. W3yuute MeTOIbl ONTUMHU3ALMU MOJAENEH UIs YCKOpeHHs] MHpeEpeHca: KBaHTOBaHHE,
npayHnuHr, knowledge distillation. OnummTe MPUHIUAIIB Ka)KJI0TO METOIA.

2. Bribepure npenoOydueHHyo mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
1o €€ ONTUMH3ALUH C TTOMOIIBIO OJTHOTO U3 METOJI0B yCKOpeHus. CpaBHUTE CKOPOCTh U TOYHOCTh
JI0 11 TIOCJIE ONITUMU3ALIUH.

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.

Bomnpoc 1.
KakoBa ocHoBHast pyHKIHUs (HOTOIMOIOB B Kamepe?
A. YBenuueHue IpKOCTH U300paKECHUS
B. IIpeoOpa3oBaHue cBeTa B 3JEKTPUUECKUNA CUTHAT
C. Coxpanenue n300paxeHHst Ha HOCUTEJe
D. VnopasneHue 3KkCro3unuen Kamepsl
Ortger: B.
Bonpoc 2.
Yro Takoe nedaiepusanus’?
A. Tlpouecc npeobpa3zoBanus 4epHO-0€10r0 H300paKEeHUs B IIBETHOE
B. VYcrpanenue uBeToBbIX apTeakToB Ha H300pakKEHUIX
C. IIpeobpa3oBaHue TaHHBIX C CEHCOpA B MOJHOLBETHOE H300paKEHHE
D. IIpouecc BipaBHUBAHUS U300paKESHHIA
Ortger: C.
Bomnpoc 3.
KakoBo ocHOBHOE Ha3HaueHHe 11BeTOBOM Moaenu HSV?
A. Oto0pakeHue 1BETa B TEPMHUHAX SIPKOCTU
B. Co3nanue uepHo-0enbix n300pakeHnit
C. OGneryenue paboTHI C IIBETAMH, YUUTHIBAs BOCIIPUSTUE UETOBEKA
D. Xpanenue n300pakeHHs B TPEX JPYTrUX MEPBUYHBIX [[BETAX: I[MAH, Ma/DKCHTA, HKEITHII
Ortger: D.
Bomnpoc 4.
Kakoii 11BeT COOTBETCTBYeT KOMOMHAIIUY BCEX TPEX MEPBUYHBIX 1[BETOB B Mojienin RGB?
A. Yepusblit
B. bensiii
C. Cepsrit
D. Kpacusiit
Otger: B.
Bomnpoc S.
Uro Takoe MomuKceIbHas ornepanus?
A. Omnepanusi, IpUMEHSIONMIAsICS KO BCEMY H300paXKEHUIO LIEITUKOM
B. Omnepanus, npuMeHsemMasi K OTA€TbHBIM TUKCEISIM U300paKeHUS
C. IIponecc nepecuera 3HaYSHHsI TUKCEINS B HOBOI 1IBETOBOM MOJAEIH
D. Vnyudmenue koHTpacTa U300paskeHus
Ortgert: B.

Tecr 2.

Bonpoc 1.

Kakoro tuna neTekTupoBaHUs HE CyIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free

Ortser: B.

Bomnpoc 2.

Kakas u3 3Tux MeTpuk/onepanuii He ucnoyb3yercs npu nojacuere AP?
A. loU
B. Precision
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C. Recall

D. NMS
Ortser: D.
Bomnpoc 3.

Yro takoe Average Precision?

Oro wiomazas noxa Precision-Recall kpuBoit

Oto Precision pu score=0.5

3to cpenuwmii precision npu ckopax 0.5..0.95

JT0 cpenHee reomerpudeckoe Mexay Precision u Recall s Bcex BO3MOXHBIX CKOPOB

COw>

JIETeKTOpa
Ortser: A.
Bomnpoc 4.

Kaxk n3mensTcs mokasarenu MeTpuk rpu ypenmuenuu th iou ¢ 0.5 1o 0.95

A. AP ymeHbmmuTCs
B. AP yBenunuutcs

C. Makcumansnbiit Recall yBenmuauntcs
D. MakcumanbHblii Precision yBenuuurcs

Otger: A.
Bompoc 5.

Kakoii u3 3TuX 710ccOB 0OBIYHO HE UCMOIB3YETCA B 3a/1a4axX AETEKTUPOBAHUS?

A. GloU Loss

B. CloU Loss

C. BloU Loss

D. DloU Loss
Ortser: C.

3ananus AJs MPOMEKYTOYHOM aTTeCTAIlUM MO JMCUUILINHE (MOTYJIIO0)

Ne OtBer KomMmnerennust
n/n

1 | HazoBuTe 01HO M3 OCHOBHBIX TOHATHH B KIIACCUYECKHUX ¢wuieTp / mopor / YK-1
MeTo/1ax 00pabOTKH N300pasKEHHIA. Mopdoorus

2 YkaxuTe ogHO 13 0a30BBIX OIEparuii ¢ CBepTKa / OMHapu3anus / VK-1
n3o0paxenusiMu B CV 10 S1I0XH HEWPOHHBIX CETEH. Jpo3usd

3 | HazoBute oxny u3 apxutekryp CNN s 3a1a4u ResNet / VGG / YK-1
KJ1acCH(UKAIINH. AlexNet

4 | YKaxuTe 0HO U3 MOHATUH B 3¢ (EeKTUBHOM NauriaiHe ONITUMHU3ATOP / YK-2
00y4JeHus CeTH. perynsipuzanust /

ayrMeHTaIus

HasoBure oxny u3 TpancdopmepHbix apxutekryp B CV. ViT / Deit / Swin VK-2

6 | VkaxkuTe oqHO U3 MOHATHH B 3amade Keypoint detection. | kirouyeBble TOUKH / O3B VK-2

/ landmarks

7 | HazoBuTe 071HY M3 METOI0B CETMEHTAIIUH CEMaHTUYECKast OIIK-1

M300paKeHHH. cerMeHTarus /
AK3EMILISPHAS
cermeHTaims / SAM

8 | YkaxuTte ontHO U3 1Moax0/10B B anchor-based perexiym Faster R-CNN / SSD / OIIK-1
00BEKTOB. YOLO

9 | HazoBuTe 01Hy M3 METOIOB B anchor-free merexmmm. CenterNet / CornerNet / OIIK-1

FCOS
10 | Ykaxwure ogHo u3 nonsatuii B Face Recognition. Bepudukamus / [K-1

unenrudukanus / Re-1D
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11 | HasoBure oxny u3 3aga4y B Multi-Object Tracking. tpekunr / MOT / [K-1
Kalman filter
12 | Ykaxure onHo u3 sranos B naimiaiine OCR. IEeTeKIUs TeKCTa / TIK-1
pacro3HaBaHue /
mocToOpaboTKa
13 | Hazosure oxno u3 metonoB Self-Supervised Learning. contrastive learning / [K-2
masked modeling /
BYOL
14 | Vxaxwure oxHO u3 noHsTHil B Vision Language Models. CLIP/VLMs/ IK-2
multimodal
15 | Ha3zoBuTe 0IHO M3 COBPEMEHHBIX TOJXO0/IOB B GAN / diffusion models TIK-2
reHepalnuy H300paKeHHH. / Stable Diffusion
16 | Ykaxute 0JJHO U3 OCHOBHBIX TIOHATHH B KIIACCHYECKHUX rucrorpamma / GUIbTp YK-1
MeToaX 00pabOTKH H300paKEHHA. l"aycca / edge detection
17 | Ha3oBuTe OIHY M3 IPEIITOCHIIOK IS TPUMEHEHHUS self-attention / matum / YK-1
Tpancpopmepos B CV. TIO3UIIMOHHOE
KOJIMPOBaHUE
18 | Vkaxwure oaHO U3 hyHIaMEHTAIbHBIX Moesei B CV. CLIP/SAM/ VK-1
Grounding DINO
19 | HazoBuTe 01HO U3 MOHATHI B 33/1a4€ pose estimation. KITFOUEBBIE TOYKH / YK-2
ckenet / 3D pose
20 | VkaxuTe 0HO M3 METOJ0B A (D (HEKTHBHOTO triplet loss / metric VK-2

W3BJICUCHHUs TIPU3HAKOB B Retrieval.

learning / embeddings
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