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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
BeICIIer0 oOOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMITBIOTEPHBIE HayKH, NpoQuib VICKyCCTBEHHBI WHTEIUIEKT, YTBEPXKACHHBIM NPHKA30M
MunucTepcTBa HayKH U BbIcIero oopasoanus Poccuiickoit deneparmu Ne 807 ot 23.08.2017
roja.

Nzydenne nuctumimabl (Moayist) «Computer vision (KommbsioTepHoe 3peHHE)» TT03BOJISET
HOHATH, KaK MAIIMHBI MOTYT MHTEPIPETHPOBATh U aHAJIM3UPOBATh BU3YAJIbHYIO MH(OPMAIHIO,
YTO OTKPBIBACT HOBLIC BO3MOKHOCTU B TaKHUX O6J'IaCT$IX, KaK aBTOHOMHLIC TPAHCIIOPTHBIC
Cpe/CTBa, MEIUIMHCKAs TUarHOCTHKA M Oe30MacCHOCTh. JTa AUCHMILIMHA (MOAYJNb) COYETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4YeHus1, 00paboTKM H300paKEHNUH U UCKYCCTBEHHOTO HHTEIJICKTA,
4TO AeaeT e€ KIII0YEBOH /ISl pa3BUTHSI COBPEMEHHBIX TEXHOJIOTUH M MHHOBAIIMOHHBIX PEIICHHH.

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

Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
WcKycCTBEHHBIN WHTEIUIEKT M BXOJUT B YacTh bioka 1, ¢dopmMupyeMyr ydYaCTHHKaMHU
00pa3oBaTebHBIX OTHOIICHUH.

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
aBTOMATHUYECKOTO aHaJin3a, 0OpabOTKM M TOHMMAaHHUS BU3YyaIbHOM HH(GOPMAIMU C TTOMOIIBIO
KOMIIBIOTEPHBIX CUCTEM.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— (¢opMuUpOBaHHE 3HAHWM TNPUHLIUIOB TOJYYEHUS U XpaHEHUS H300pakeHUH B
KOMIIBIOTEPE, a TAKXKE KJIIACCUYECKUX He0OydaeMbIX MET0/10B 00pabOTKH N300paskeHUH.

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

— (opMupoBaHre 3HAHUI COBPEMEHHBIX MOJIXOAOB M APXUTEKTYP B KOMIIBIOTEPHOM
3peHuH, BKirovas Tpanchopmepsl, pynnamentanbubie mogenu (CLIP, SAM, Grounding DINO)
U METOJIbI IeTEKTHPOBaHKst 00beKkTOB (two-Stage, anchor-based, anchor-free).

— (opmMupoBaHre yMeHHI 1 HABBIKOB 00yu€HHsI HEPOHHBIX CeTel /s pa3IMuHbIX 3a1a4
(xnmaccudukanysi, OETEKIUs, CETMEHTAlMsl, paclo3HaBaHUE JEHCTBUI), a TaKXKe IMOCTPOCHHS
3 PEeKTUBHBIX NANMIAHOB 00Y4YeHUs U IPUMEHEHUS] COBPEMEHHBIX OMOINOTEK.

— (opMupoBanre yMeHHIl TPOBENEHUS HKCIEPUMEHTOB, OLIEHKH pe3yJbTaToB U
JEKOMIIO3UPOBAHUS CIOKHBIX 3a1ad JUid CO3JaHMsSI KOMIUIEKCHBIX pelleHuid B oOriactu
KOMIIBIOTEPHOI'O 3pEHHUS.

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

3HamMy:

— TMPUHLUUIOBl TOJTYYEHUS M XpaHEHHS H300pakeHHs B KOMIIbIOTEpE, KIacCHYeCKHe
HeoOyJaeMbIe METOIbI 00PabOTKH U300paKEHUH;

— KaK YCTPOCHBI apXUTEKTypbl 09KOOHOB HEMPOHHBIX CETEH IS 3a/1a4 KJIacCHU(PUKAIIHH,
CErMEHTAllUH, I€TEKIINN;

— Kak TpaHc(hOpMepHBIE apXMUTEKTyphl aganTupoBaHbl ais obmactu CV B 3amauax
KJIacCU(UKAIIUU/ETEKIIH/CETMEHTAIIHH;

— aKTyaJbHbIC IOAXO/IbI B 33/1a4e ICTCKTUPOBaHUsl 00beKTOB: anchor-based, anchor-free;

— YCTPOMCTBO M HMPUHIMIIBI pabOTHl apXUTEKTYp HEHpoceTel UId 3a7a4 CerMEeHTAaluU U
pose estimation;
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— 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;

— o0yyaTh HEWpPOHHBIC CETH I 3a7a4 Kiaccudukanuu/ IeTeKIuu/ CcerMeHTaluu/
HaXO0JKJICHUS KJIFOYEBBIX TOUCK/PAcIO3HABAHUS JICHCTBUHA;,

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

— TpUMEHATh QyHIaMEHTAIBHBIC MOJICIU ISl PEIICHUS 3a/a4;

— pemiarth 3a/1a4M HE TOJILKO HA CTATUYHBIX Ka/IpaxX, HO U HA BUCOIIOTOKE;

é1a0ems:

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

— HaBBIKAMH JICKOMIIO3UPOBAHUS CJI0KHOCOCTABHBIX 337124 Ha OoJiee MEITKHUE U CO3JaHUit
nairuiaiiHa, penaroiero ejaeByo 3a1auy.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (pOpMe CaMOCTOATENILHONU PabOThl 00YyYarOIIUXCS:

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 MTOIXO/T ISl PEHIICHHUS
MOCTABJICHHBIX 337124

YK-1.1.

3HaeT METO/IbI MOMCKA U aHAJIN3a
nH(pOopMaIuu B 001aCTH
HCKYCCTBEHHOTO MHTEIJIEKTA,
OCHOBHBIC MTPUHIIUIIBI
KPUTHYECKOH OIEHKH HCTOYHUKOB
WH(POPMAITUH U UX
PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHUECKH OIICHUBATD
MCTOYHHUKU HH(POPMAIINHU 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,
(bopMynupoBaHUU U
CTPYKTYPUPOBAHUH 3a/1a4 Ha
OCHOBE TOJY4YeHHOH 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 CIIOCOOBI
peleHus 3aaad, yYuTbIBast
UMEIOIIUECs PECYPChI U
OTpaHHYEHUS

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
MaTEeMaTUKH, BKIFOYasi
aJITOPUTMBI, MATEMATHYECKOE
MOJEIMPOBAHUE U TEOPHIO
ONTHMHU3ALINAH, a TAKKE
COBPEMEHHBIE HHCTPYMEHTHI U

DNEeKTPOHHBIA JOKYMEHT




TEXHOJIOTHH, UCTIOTh3yEeMbIC B
3TOM 00acTH

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTUpOBaTH MaTEMaTHIECKHE
3a/1a4u, IPUMEHSITh
COOTBETCTBYIOILIUE METOABI U
AITOPUTMBI JJIS UX PELIeHUs, a
TaK)Xe HHTEPIIPETUPOBAT U
HPEACTABIISATH PE3YNbTATHI 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, OJUMIIHAIaX WU
HAYYHBIX MyOJUKAIUAIX, T1Ie ObLIN
peLIeHBI aKTyalbHbIC U 3HAYUMBIE
3a1a9u

IK-1.

CriocobeH popmynrpoBath
3371a41 ¢ MaTeMaTUYECKON
TOYHOCTBIO, 00OOCHOBEIBATH
YTBEPKAECHUSA CTPOIO 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, MIPpUMECHATb CTPOTUC
METOABI JOKA3aTeNbCTBA U
AHAJIM3UPOBATH MMOJIYYCHHBIC
pe3ybTaThL.

I1K-1.3.

Hmeet onbiT pa6OTLI C 3aga4aMu
B 00J1aCTH MaTeMaTUKH U
KOMITBIOTCPHBIX HAYK, BKJIFOYAas
IMPUMCHCHUC MAaTEMATHUYCCKUX
MCTOJ 0B IS pCHICHUA
IMPAKTHUYCCKHUX 3aaa4

[K-2.

Crioco0eH peliaTh THIIOBbIC
3a1a4u npoecCHOHAIBHOI
JesITeIbHOCTH B 00J1acTH
HCKYCCTBEHHOTO WHTEIIEKTA,
onupasich Ha NHPOPMAITOHHYTO
u Oubnmorpaduyeckyro
KYJIBTYPY, UCTIOJB3YS
UHPOPMAIHOHHO-
KOMMYHHKaLIMOHHBIE TEXHOJIOTUH
Y YUUTBIBAsi OCHOBHBIE
TpeOoBaHMs HHOOPMAITMOHHOM
Oe3omacHocTH

IK-2.1.

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

[1K-2.2.

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

[K-2.3.

Nmeet ombIT paboThI €
UH(QOPMAaLMOHHBIMH PECYpCaMU U
TEXHOJIOTHSIMU B 00J1acTU
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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 3amauda knaccuukanuu 6 6 25 Jomarinue
BCV 3aaHMS,
TecTol
3 Bbazosbie 3a1auu B CV 6 6 25 Jomamaue
3ajaHusl,
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.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

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

1 CV 1o snoxu HeHpoHHBIX ceTeit | BBeaenue B kype. M3o0pakenue. ba3oBbie onepaiuu.
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
00wekToB: anchor-based. Jlerexuus o6bekToB: anchor-free

4 CneunanusupoBanHnble 3a1a4n B | Face Recognition/Re-ldentification/Image Retrieval. Multi-Object

Cv 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 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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. KomnerorepHoe 3peHue. CoBpeMEeHHbIE METO/IbI U MIEPCIIEKTHUBBI 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 n3o0pakeHui 1 KOMIIBIOTEPHOE 3pEHUE
: mpakTrdeckoe pykoBojactBo / H. A. Tlpoxopenok. - Cankt-IlerepOypr : BXB-Iletepoypr, 2018.
- 321 c. - (Ilpodeccuonansuoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
sanekTpouHbIi. - URL: https://znanium.ru/catalog/product/1856805.

4. Kopk, II. MamumnHoe 3peHue. OCHOBBI M alrOpuTMbl ¢ mHpuMepamu 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. - Texkcr :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2225333.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

YHUBEpCUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKOW 0a30i, COOTBETCTBYIOIIEH
JENCTBYIONIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJIOB JIUCIUIUIMHAPDHOW W MEXIUCIUIUTMHAPHONW TMOATOTOBKU, MPAKTHUYECKOH W HAYYHO-
HCCIIEI0BATEIbCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YU€OHBIM TJIAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO ~ THUIMA, 3aHATHH CEMHHApCKOro (IPaKTUYEeCKOrO0) THIIA, TPYNIOBBIX U
WHJUBUIyAJIbHBIX KOHCYJIbTALUN, TEKYIEr0 KOHTPOJIS U NMPOMEKYTOUHON aTTECTAllUU, a TAaKKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. IlomemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
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;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CIHENHUATIU3UPOBAHHBIM 000pYyI0BaHHUEM, BKJIIOYAs! IEMOHCTPAIIMIOHHOE 000PYAOBaHHUE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbBS,
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
OubmoTeKa
2. | basza manubIx g | T-crenuanucTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 00Opa3oBanus Poccuiickoit deneparumn

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

[lepeueHp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OoOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 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 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M YY€TAa BPEMEHM:
Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
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Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | 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) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
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 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
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.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: 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
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €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 CEeMHUHApe CTYJAEHTaM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHS, MPOYUTATh HEOOXOIMMbIE MATePUAIBI U IMOATOTOBUTH BOIPOCHL. BaxHO
aKTHUBHO CJIyIIaTh M BOBJEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax 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 PACITUPUTH CBOHM 3HAHUSI.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exaTh MEeperpy3kd M JIydille YCBOUTh Marepuai. lMcmonp3oBaTh paziiMyHble HWCTOYHHUKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

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

I[J'ISI IMOATOTOBKH K TCCTY HCO6XOI[I/IMO 3HATh TepMI/IHOJIOFI/I'-IGCKI/Iﬁ arrmapar JUCHUITIINHBI
(MOTyJIs1), TOHUMATh CMBICJT HAYYHBIX KATETOPUI 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
METO0JOTUYECKUX KaTETOPHil.

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

B nporuecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJILHOM YYaCTHUHU MPEoaBaTens. 3a/1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

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

OrneHuBaHue YpOBHSA Y4€OHBIX JOCTIKEHUH, OOYYaroOMIMXCs MO TUCIUILTUHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIUH.

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

Jlns oneHWBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOUHOW aTTecTaluu
UCTIONB3YETCS IeCATUOAIUTbHAS IIKaJa OLEHUBAHUS, KOTOPask COOTHOCHUTCSI C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

JecaTubannbuas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILVINHE (MOLYJII0)
10 OTinyHO CTyaeHT TONHOCTHIO BIIaJIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTInuHO 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
W3yYCHHBIH MaTepuait, BBIACTSIS KIIOYEBbIe MOMCEHTBI |
yCTaHaBIIUBasi  NPUYMHHO-CICACTBEHHBIC  CBs3H.  YETKO
(bopMyJIpyeT OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3YIbTATHI
aHAJM30B U JPYTUX UCCICIOBAHUH, & TAKKE PEIIaeT CIOKHBIC
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00yYeHHUsl 1o
JucHUIJInHe (MOIYJIIO)

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
W3yYCHHBI MAaTepuall, BBIIENSAS €ro KIIOUYCBBIC ACTEKThl U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBA3U.
®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 HCIIOJIb3yeT HETOYHble (HOPMYTHPOBKH. B xome
OTBETOB OH JIOMYCKAeT OLIMOKH, KACAIOIHECs CYyTH BOTIPOCOB.
CryneHT crocoOeH periaTh TOJIBKO caMble POCTHIC 33]1a4d 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)

CIIEIYIOIIM 00pa3oM:

«Computer vision (KommnbeloTepHoe 3peHHe)» OLEHUBAETCS

AKTHBHOCTH ‘ Bec ‘Konnqecn;o‘ Onucanne
Haxonumenwvnas 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

dopmyia pacuéra UTOroBOii ONEHKH Mo aucuummHe (MoayJw) «Computer vision
(KomnbroTepHoe 3penue)»: «0,6 x HakomurenbHas oueHka (0,85 X cpemanee 3a qomairHue
3amanus + 0,15 X cpennee 3a Tecthl) + 0,4 X sK3aMeH».
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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. Peammsyiite Ha Python knaccuueckuii MmeTon oOHapy>KEHUS TPaHUI] HA U300PAKECHUH
(manpumep, onieparop Cobens nnu Kanan) ¢ ucnonp3oBanueM oudimorekn OpenCV.

3. IlpoBeaure HKCHEPUMEHT: MPUMEHHUTE BBIOPAHHBIA METOJ K  HECKOJIBKHM
N300paKeHHsIM C Pa3HOM CTENEHBIO IIIyMOB U IPOKOMMEHTHUPYITE MOJyYEHHbIE PE3YIbTAThI.

3aganue 2.

1. MW3zyuute apxutekTypy ResNet m ommmmre KIIOUEBYIO HICK) OCTaTOYHBIX OJIOKOB
(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. BkirounTe 3Tarbl oAroTOBKU IAaHHBIX, HACTPOHKH ONTUMHU3ATOPa, GDYHKIIUHU ITOTEPh
U METPHUK.

3. IIpoBeaurte 3KCIEPUMEHT € pa3IMYHBIMHM THIIEpIapaMeTpaMu (Hampumep, pasMepoM
6ar4a, CKOPOCTHIO0 O0YUYEHHMS) M OMMILIKNTE, KAaK OHU BJIUSAIOT HA 00y4eHHE U Ka4eCTBO MOJIEIIH.

3aganmue 3.

1.  Omumute npunnun padots! Vision Transformer (ViT) u o0bsicHUTE, KaK TIPOUCXOIUT
pazOuenne n300paxxeHus Ha TaTYH U UX 00padoTKa.

2. Osunakombtech ¢ Mojgenbio CLIP (Contrastive Language-Image Pre-training) u xpaTko
U3JIOKUTE, KaK OHA OOBEANHSIET BU3yalbHbIE U TEKCTOBBIE NMPECTABICHUS.

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. H3yuuTe OCHOBHBIE METOJIBI CETMEHTALIMU M300paXEHNUH, TaKWe KaK CETMEHTAIUs Ha
OCHOBE IOPOrOB, METOJI AKTHUBHBIX KOHTYpOB (snakes) W cerMeHTalusl C HCIOJIb30BaHUEM
HelpoHHBIX cerell (Hanpumep, U-Net). Hanummmre kpaTkoe onucaHue KakJJjoro MeTo/a.

2. Peanusyiite anropuT™M cerMeHTalMU M300pakeHHs ¢ UCIOIb30BaHUEM Mojenu SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO nnu Bami coOCTBEHHBINH HaOOp
n3o0pakenuii). OIIEHUTE KaueCTBO CETrMEHTAlMM C TIOMOIIbI0 MeTpUK, Takux kak loU
(Intersection over Union).

3. TIpoBeamTte >KCIIEpHMEHT, U3MEHSS MapaMeTphl Mojenu SAM, W mpoaHaTH3UPYHTE,
KaK 9TO BJIMSCT Ha KAYeCTBO CErMEHTAIIHN.

3aganue 2.

1. W3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. Hanumure kpaTkoe cpaBHEHHE X OCOOCHHOCTEH U 001acTeil MprUMeHeHHs.

2. Peamusyiite nerextop 00bekToB (Hanpumep, YOLOVS) Ha Habope JaHHBIX (HAIpUMep,
Pascal VOC unu COCO). Ouenute Npou3BOIUTEILHOCTS MOJIENHU C TOMOIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

DNEeKTPOHHBIA JOKYMEHT



3. WMsyunrte meronsr omnenku mo3wl (Key-Point Estimation), Takue kak OpenPose wnm
PoseNet. Peanu3zyiite ouH U3 3TUX METOAOB Ha HAOOPE JAHHBIX M BU3YAIU3UPYHTE PE3yIbTATHI,
OTMETHB KJIFOUEBBIE TOUKH HA H300PaKECHHUSX.

3aganue 3.

1. WMsyuute metonsl pacnio3HaBanus null (Face Recognition) u nepennentudukanuu (Re-
Identification). HanmummuTe kpaTkoe onucanue moaxoaoB, Takux kak FaceNet u DeepFace, a Takke
UX IPUMEHEHHUS.

2. Peanu3syiiTe cucteMy pacrno3HaBaHUS JIUMLL C UCIIOIb30BAaHUEM NPEAOO0YUCHHON MOJIEIH
(nanpumep, FaceNet) Ha Habope nzo0paxkenuii. OLieHUTe TOYHOCTH PACIIO3HABAHUS HA TECTOBOM
HaOOpe JaHHBIX.

3. HMByuure MeToABl MHOTOKpAaTHOTO oTciexkuBaHus o0bekToB (MOT), Takue kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite onuH U3 METOIOB Ha BHJIEO C
HECKOJIbKUMH JBMKYIIUMUCS OOBEKTAMH U BU3YATTU3UPYHTE PE3yIIbTaThl OTCICKHBAHUS.

JlomaiHee 3aganue 3.

3aganmue 1.

1. MW3zyuute ocHoBHble HsTanmbl OCR: npenobpaboTka H300pa)keHUs, CETMEHTaIUs
CHUMBOJIOB, pacrio3HaBaHue U nocTobpadboTka. Onummre TunuyHblie npodieMmsl OCR 1 MeTo1bI MX
pelLieHus.

2. Peammsyiite mpoctyto cuctemy OCR Ha 0aze OTKpBHITOH OMOMMOTEKH (Hampumep,
Tesseract) u mporecTupyiite €€ Ha HabOpe CKaHMPOBAHHBIX JTOKYMEHTOB WiH (hoTorpaduii ¢
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 TNPHHIMIIAMUA CaMOKOHTpoiupyemoro oOyduenus (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 (Hanmpumep, CIFAR-10) ¢ ucnonp3oBaHWeM OJHOTO U3 TOMYJISPHBIX
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 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 e€ ONTUMH3AIUH C TTOMOILBIO OJIHOTO U3 METO/10B YCKOpeHHUsl. 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 ¢pyHKIUs (HOTOAMOIOB 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 npeobpa3zoBaHus 4epHO-0€I0r0 H300paKECHUS B IIBETHOE
B. Ycrpanenue nBeToBbIX apTeakTOB Ha H300paKEHHIX
C. IIpeobpa3oBaHue TaHHBIX C CEHCOpA B MOJHOLBETHOE H300paKEHHE
D. IIpouecc BipaBHUBAHUS U300paKESHHIA
Ortser: 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 1BeT cooTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUYHBIX I[BETOB B Moaean RGB?
A. Yepusblit
B. bensiii
C. Cepsrit
D. Kpacusiit
Otger: B.
Bomnpoc S.
Uro Takoe nonukcenbHas onepanus’?
A. Omnepanusi, IpUMEHSIONMIAsICS KO BCEMY H300paXKEHUIO LIEITUKOM
B. Omnepanus, npuMeHsemMasi K OTA€TbHBIM TUKCEISIM U300paKeHUS
C. IIponecc nepecuera 3Ha4YCHUS MMUKCENS B HOBOI IBETOBOI MOEIH
D. Vnydmenue koHTpacTa U300paskeHus
Ortger: B.

Tecr 2.

Bonpoc 1.

Kakoro tuna 1eTekTupoBaHUs HE CYLIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free

Ortger: B.

Bompoc 2.

Kakas u3 3Tux MeTpuK/onepanuii He UCIoNb3yeTcs pu noacuere 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 mis Bcex BO3MOXKHBIX CKOPOB

COw>

JIETeKTOpa
Ortser: A.
Bomnpoc 4.

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

A. AP ymenbmmTCs
B. AP yBenuunrcs

C. Makcumansnbiit Recall yBenmuauntcs
D. MakcumanbHblii Precision yBenuuurcs

Otger: A.
Bompoc 5.

Kakoii u3 3TuX 710cCcOB OOBIYHO HE UCHOIB3YETCA B 3a/1a4ax JETEKTUPOBAHUSA?

A. GloU Loss

B. CloU Loss

C. BloU Loss

D. DloU Loss
Ortser: C.

3apanus AJsl MPOMEKYTOYHOM aTTeCTAIUM MO JUCUMILIHHE (MOTYJIIO0)

Ne OtBer KomMmnerennust
n/n

1 | HazoBuTe 0HO M3 OCHOBHBIX MOHITHN B KJIACCUYECKHUX ¢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. perynsipuzanyst /

ayrMeHTAaIus

HazoBure ogny u3 TpaHc@opMepHbIX apxuTekTyp B CV. ViT / Deit/ Swin YK-2

6 | Yxaxure 0HO U3 MOHATHH B 3a1a4e keypoint detection. | kiroueBble TOUKH / O3B YK-2

/ landmarks

7 HazoBute 011y U3 METOJOB CErMEHTALIMU ceMaHTHUYecKas OIIK-1

M300paKeHHH. cerMeHTarus /
9K3EeMIUIIPHAs
cermenTanys / 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 nousatuii B Face Recognition. Bepudukarus / [K-1

unentudukamnus / 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 | Vkaxwure ogHo u3 mousaTHii B Vision Language Models. CLIP/VLMs/ I1K-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
MeTo1aX 00pabOTKH H300paKESHHIA. l"aycca / edge detection
17 | Ha3oBuTe 0IHY M3 IPEIITOCHIIOK I 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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