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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
KOMITBIOTEpPHBIE HayKH, Tpo¢ s PazpaboTka, yTBEpKICHHBIN MPHKa30M MHUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparnu Ne 807 ot 23.08.2017 roxa.

W3zyuenne qucuuiuinabl (Moayist) «Computer vision (KoMmbroTepHO€E 3peHHE)» O3BOJISCT
MOHATh, KaK MAaIIMHBl MOTYT WHTEPIPETHUPOBATh U aHAIW3UPOBATH BU3YaJbHYIO0 WH(OPMAIHIO,
YTO OTKPBIBACT HOBBIE BO3MOXKHOCTH B TaKMX O0JAcTAX, KaK aBTOHOMHBIE TPAHCHOPTHBIC
CpeACTBa, MEIUIIMHCKAsI TUAarHOCTUKA M 0€30MacHOCTh. JTa AUCHUILUIMHA (MOIYJIb) COUETAET B
ce0e >JIeMEHTHI MallTMHHOTO 00y4eHHUs1, 00paObOTKH H300payKeHN U UCKYCCTBEHHOTO MHTEIIICKTA,
4TO JIesIaeT €€ KITF0UEBOM Ui Pa3BUTHSI COBPEMEHHBIX TEXHOJIOTUH M MHHOBAITMOHHBIX PEIICHUM.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIIOUEHA B y4e€OHBIH I1aH 10 MPOorpaMMe MoArOTOBKH
OakanmaBpuata no Hampasienuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIb
Pazpabotka u BxoauT B dYacth bnoka 1, dopmupyemyro ydacTHHKaMu 0OOpa30BaTEIbHBIX
OTHOLLICHHUH.

Juctummaa (Moayns) u3ydaercs Ha 3 wim 4 kypee B 5, 6, 7 cemectpe Ha BEIOOp, TOCTYITHA
JUIsL IPOXOJKJICHUSI [IPY YCIIOBUH YCIICIITHOTO 3aBepLIeHMs TucHUIUTHHBL (Moaysist) «Deep Learning
(T'tybokoe oOyueHwmE)».

Heap wn3yyeHuss AUMCHMILVIMHBI (MOJAYJIsI): OCBOEGHHME METOJOB M aJFOPUTMOB JUIS
aBTOMATHYECKOr0 aHaiu3a, oOpabOTKM M NMOHMMAaHUs BU3yaJbHOM HMH(POPMALUMU C HOMOIIbIO
KOMIIBIOTEPHBIX CUCTEM.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— (opMupoBaHue 3HaHMH NOPUHIUIOB TMOJYYEHHs M XpaHEHHs H300paxKeHUid B
KOMITbIOTEpE, a TAKXKE KJIIACCHUECKUX HE00ydaeMbIX METO/I0B 00pabOTKH U300pakeHU .

— (opmMupoBanue 3HaHUNA apXUTEKTYp 0PKOOHOB HEMPOHHBIX CETeW M MX NPUMEHEHHUS
JUISE 3a/1a4 Kiaccu(UKaIy, CerMEeHTaluu U 1eTEeKINH.

— (opMUpPOBaHNE 3HAHWU COBPEMEHHBIX MOJXOJO0B M apPXUTEKTYp B KOMIIBIOTEPHOM
3peHuH, BKIouas Tpanchopmepsl, pyHaamentansable Mosenu (CLIP, SAM, Grounding DINO)
U METO/IbI JICTEKTHPOBaHMsI 00beKTOB (two-stage, anchor-based, anchor-free).

— (opMupOBaHNE YMEHUI U HABBIKOB 00YUYEHMSI HEHPOHHBIX CETEH JUIsl pPa3InYHbIX 3314
(knaccudukanys, AETEKIMs, CerMEHTalus, pacllo3HaBaHUE NEHCTBUI), a TaKXKe MOCTPOEHUS
3¢ (eKTUBHBIX MalIIaifiHOB 00yU€HUsI U IPUMEHEHUS! COBPEMEHHBIX OMOINOTEK.

— (¢opMuUpOBaHHE YMEHUN TMPOBEACHUS HKCIEPUMEHTOB, OIEHKU pEe3yJbTaTOB H
JICKOMITO3UPOBAHUS CIIOKHBIX 3aJad JUIsl CO3/1aHUSl KOMIUIEKCHBIX pelleHHH B o0iacTtu
KOMIIBIOTEPHOT'O 3pEHHUSI.

B pe3yabTare 0CBOCHUSI AUCHHUILIMHBI (MOYJIs1) 00YUAKOIIUIICS 10JIKEH::

3HaAMmMb:

— TMPUHLUIBL TOJIYYEHUS U XpaHEHHs H300pa’keHUsT B KOMIIBIOTEpE, KIACCHUECKHE
HeoOy4aeMble METOIbI 00pabOTKN U300paXKEeHHUH;

— KaK yCTPOEHBI apXUTEKTypbl 093KOOHOB HEHPOHHBIX ceTel Il 3a1a4 Kiaccu(uKaluy,
CErMEeHTalluH, IeTEeKIINH;

— Kak TpaHc(opMepHbIe apXUTEKTypbl aganThpoBaHbl mis obOnactu CV B 3amadax
KJ1accu(pUKauu/ IeTeKIUU/CerMeHTaIH

— aKTyaJbHBIC ITOJXO/IBI B 33/1aU€ IETCKTHPOBaHus 00bekToB: anchor-based, anchor-free;

— YCTPOMCTBO M MPHUHITUIIEI PaOOTHI apXUTEKTYp HEHPOCETEH /ISl 3a/1a4 CETMEHTAINH 1
pose estimation;

— YCTpOMCTBO M MPUHIHUITEI paboThl hyHIaMeHTanbHbIX Mojeneil B CV u VLM;
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— TOAXOAbl sl 00ydeHus Mojaeneit 3 PeKTUBHOTO U3BJICUEHHS MPU3HAKOB, B YaCTHOCTH
s 3agad FaceRec/RelD/Retrieval;

— OCHOBHBIC METO/IBI JUISI TPEKUHTA OJHOT'0/MHOKECTBA 00BEKTOB,;

— NalIuIaiiH ONTUYECKOTO PACIIO3HABAHUS CHMBOJIOB;

— COBpPEMEHHbIE METOIbl O0yUYeHHUS ceTel Oe3 yuuTens,

ymemu:

— TPUMEHATH KJIACCHYECKHE METOIbI 00pabOTKH M300paKeHUH;

— o0yyaTh HEWpPOHHBIC CETH I 3ama4 Kiaccudukanuu/ HeTeKIuu/ CcerMeHTaluu/
HAXOXKJCHUS KIIFOYEBBIX TOYECK/PACIO3HABAHUS ICHCTBHIA;

— pemarp 3amaun dPGEKTUBHO 32 CYET MOCTPOCHUS JIYUIIETO MalIIaiiHa O0ydeHUs |
UCIIOJIb30BaHUsI COBPEMEHHBIX OMOIHOTEK;

— TpUMEHATH QyHIaMEHTAIBHBIC MOJCIU JJIsl PEIICHUS 3a7a4;

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

é1a0ems:

— HaBBIKAMH TPOBEICHHS U OIEHKU SKCIIEPUMEHTOB MO OOYYEHHIO CeTeil COOOpa3HbIX
IIOCTaBJICHHOM 3a7aue;

— HaBBIKAMH JICKOMITIO3UPOBAHUS CJI0KHOCOCTABHBIX 3a71a4 Ha 0oJiee MEITKHUE U CO3aHMi
nairuiaiiHa, penaromiero 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:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MOCTABJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMAILINHU U
CHUHTE3UpPOBATh JAHHbIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIN NOAXO/ K aHAINU3Y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nH(popMaIuu, (GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BHIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, yIuThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyaIUsX, pa3paboTKu U
peanu3anuu peleHui B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU
OTpaHHYCHHUSIMH

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TAKXKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIOJIB3yEMBIC B OTOM
obnact

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTHUpOBaTH MaTEMaTHYECKHE
3a/1a4u, IPUMECHSITh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PELICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPENICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBIC
3a1auu
IK-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 33a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl peLICHNUS
NPaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAIHIOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPeOOBaHMUS JUTS PELIeHUs CTaHIapTHBIX 3a7a4
UHPOPMAITMOHHOH npodecCHOHAILHON JIeATENHHOCTH,
Oe3omacHocTH YYUTHIBast TPEOOBAHUS
WH(POPMALMOHHON 0€30MacHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3jaena IMCHUIITHHBI KonrakTHas padora CaMOCTOSITE (Texymmii
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 CV 1o smoxu 6 6 24 Jomariame
HEUPOHHBIX ceTen 3a7aHu4,
TecTol
2 3amaya KiacCUPpUKAIUN 6 6 24 Jomamaue
BCV 3aaHMS,
TecTol
3 Bbazosbie 3a1auu B CV 6 6 25 Jomamaue
3ajaHusl,
Tecthl
4 Crnenunanu3upoBaHHBIC 6 6 26 Jomarrane
3agauu B CV 3a7aHus,
Tecthl
5 Large Models 8 CV 6 6 25 Jomamrane
3aJlaHus,
TecTol
3auem c ouenkoi 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. KomnsrorepHoe 3penue. CoBpeMEeHHbIE METO/IbI U MIEPCIIEKTHUBbI Pa3BUTHUS : MOHOTpadus
/ pen. P. JIaBuc, M. Tepk ; niep. ¢ anra. B. C. fnenkosa. - Mocksa : JIMK Ilpecc, 2022. - 692 c. -
ISBN 978-5-93700-148-1. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2109506.

2. Koy, A. McKkycCTBEHHBIN MHTEUIEKT U KOMITBIOTEPHOE 3peHHe. PeanbHbIe 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. Ilpoxopenok. - Cankr-IlerepOypr : BXB-Ilerepoypr, 2018.
- 321 c. - (Ilpodeccuonansuoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
anekTpouHbIi. - URL: https://znanium.ru/catalog/product/1856805.

4. Kopk, II. MammnHoe 3peHue. OCHOBBI M alNroOpUTMbl C IpuMmepamu 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., Kypsuie A. ['myOokoe 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. Camiok, A. B. KommneiorepHoe 3penue. IIpaktuka : 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 MEXIUCIUIUTMHAPHOW TOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
HCCIIEI0BATEIbCKOM paboT 00yUaIOMUXCsl, IPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIIMOHHOTO ~ THUIMA, 3aHATHH CEMHHApCKOro (IPaKTUYEeCKOrO0) THIIA, TPYNIOBBIX U
WHJVBUIYaJIbHBIX KOHCYJIbTALUN, TEKYLEr0 KOHTPOJIA U IIPOMEXYTOYHOW aTTECTallMH, 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 CpPEeACTBAMHM OOyuYeHMs, CIy>KalllMMH [yl MpEeACTaBICHUs y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMHM M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHMEM  JIOCTyla B 3JEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  Cpely
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JIeKTpOHHBIM pecypcam (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
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 oopasosanue" | 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 JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OoOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAILIMOHHbIE CIIPABOYHBIE CUCTEMBI:

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 00yyaromuxcsl MO 3aJaHMI0 TpernojaBaTes, HalpaBlIeHHbIE Ha
PasBUTHUC HAaBBIKOB HpO(beCCI/IOHaJ'II)HOI\/JI JICKCUKH, 3aKpCILUICHUEC MPAKTUYCCKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOAMMO OTMETHTH BOMPOCH WM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEeMnoJIaBaTes0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IIPAKTUYECKOI0) 3aHATHS.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEeMHUHApe CTYJAEHTaM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEHHS, MPOYUTATh HEOOXOAUMBbIE MAaTepUAbl U MOATOTOBUTH BOIMPOCHL. 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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OIMpAsiCh HAa U3y4YEHHBII MaTepHrai. Taxke MOIe3HO MOIAEPKUBATh AUANIOT C OJHOKYPCHHKAMH,
4T00BI 000TaTUTH 0OCYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBHINOJHEHUS. PexomMeHayercs pa30uBaTh 3afaHus Ha STaIbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUH. [IpoBOAMTCS MOCIE OCBOSHUS OJHON WIH
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX TOHSATHH HM3y4aeMOro
Marcpurajia. TecToBBIC 3aAaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
B2)XHBIM TEPMUHOJIOTHYECKUM KaTETOPHSIM U3Y4aeMOH JUCIUTUTAHBI (MOIYJIs).

I[J'ISI IMOATOTOBKH K TCCTY HCO6XOI[I/IMO 3HATh TepMI/IHOJIOFI/I'-IGCKI/Iﬁ armapar JUCHUILIAHBI
(MOTyJIs1), TOHUMATh CMBICJT HAYYHBIX KATETOPUI U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JICKCHKEC. BJIaI[eHI/Ie HOHATUHHBIM arrmaparom, BKJIIOYEHHBIM B TECTOBBIC 3aJaHus1, I1IO3BOJISICT
NperoJiaBaTeslt0  OBICTPO  NPOBEPUTh  YPOBEHb  MOHMMAaHUS  CTYICHTAMHU  BaXKHBIX
METOJ0JOTUYECKUX KAaTETOPHil.

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

B npouecce camoctosTenbsHON paboThI CTYEHThI B3aUMOJICHCTBYIOT C PEKOMEH/10BaHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BBIIOJHEHHE Y4eOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kputepun nojiyuyeHust ypoBHsl M OLIEHUBAHHUs c()OPMHPOBAHHOCTH KOMIIETEHIIHIl 10
mucuuniaune (moay.aro) «Computer vision (KomnbioTepHoe 3peHue)»

OtuieHMBaHKE YPOBHSI Y4EOHBIX JOCTIKCHHUH, 0OYYaOMIMXCS MO JUCHUILIMHE (MOJIYIIO),
OCYIIECTBIISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTECTAI[HH.

IpoMexyTouHasi aTTecTamus 10 AUCHUILIMHE (MOAYIIO) OCYLIECTBIsieTcss B (opme
3auema ¢ OWEHKOU, TIPU STOM TIPOBOIHUTCS OICHKA KOMIICTEHIHH, CHOPMUPOBAHHBIX IO
JMCIHIUTAHE.

Jns oueHMBaHUSA TEKYIIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
WCIIONIB3YETCS JIeCATHOATbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOAITHPHON MIKAJION CIEAYIONUM 00pa3oM:

Ouenka 3a 3a4er OO0mas xapakTepucTuKa
Jdecarudbanabuas IlaTudannbHas
pe3yjabTaTa 00ydeHus 1o

olleHKA OlleHKA
AUCUMIINHE (MOIYJIIO)

10 OTamaHO 3auyTeHo CTygeHT  TIOJIHOCTBIO  BIIAJIEET

9 OTIUYHO 3auTeHo S3HAaHUSIMH, U3JI0KCHHBIMHA B pa60qel71

8 OTINYHO 3auTeHo mporpaMmme, U TIYyOOKO OCMBICIISET

nucnuinHy. OH caMOCTOSTENEHO U
JIOTUYECKU MOCJIETOBATEIBHO
OTBEYaeT Ha  BCE  BOIPOCHI,
aKIIEHTUPYs BHUMaHUE Ha Hanbojee
BOXHOM. YMEET aHaJIU3UpPOBATh,

DNEeKTPOHHBIA JOKYMEHT



JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

CpaBHHBATb, KIaccu(uIMpoBars,
0000mmaTh, KOHKPETH3HPOBaTb U
CHCTEeMaTH3UPOBATh U3Y4CHHBIN
Marepual,  BBIICTSS — KIIIOYEBHIE
MOMEHTBI u yCTaHaBIIUBas
HNPUYUHHO-CIIEICTBEHHBIE CBSI3M.
YeTko bopMyaHpyeT  OTBETHI,
YBEPEHHO UHTEPIPETUPYET
pe3ynbTaThl aHAIM30B M APYTUX
HCCIENOBAHUM, a TaKXe pelaer
cioxuble 3amaun. CTyAEHT XOpOIIo
3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOAUMBIMU JIJIsl TIPAKTHYCCKOM
NESTeIHOCTH, W YMEET CBS3BIBAThH
TEOPETHYECCKUE ACTICKThI
UCIIUILTHHBI (Momyst) C
NPaKTHYECKUMH 3a/Ia9aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

CrymeHT  o0OyiajaeT  3HaHUAMHU
npeaMeTa MOYTH B MOJHOM O0beMe
paboueii IPOTPaMMBI u
CaMOCTOSITEIBHO, JIOTUYECKH
MOCJIeIOBATEILHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
akKIEeHTHUPYS BHUMaHKUE Ha Haubolee
3HauYMMBIX MoMeHTax. OH ymeer
aHaJIM3UPOBATh, CpaBHHUBATH,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBAThH "
CHCTeMaTH3UPOBATh U3Y4CHHBIN
MaTepHal, BBIIENSAS €ro KIOYEBbIC
ACTICKThI u yCTaHaBIIUBAs
MPUYMHHO-CIIC/ICTBCHHBIC  CBSI3H.
dopmynupyer ~ CBOM  OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3yNbTaThl AHAJIHM30B M JPYTHX
WCCIIIOBAHUM, a Takke pelaer
CIIO)KHbIE CHTYaI[HOHHBIC 3aJlauH.
CTyseHT  XOpOoIIO  3HaKOM ¢
METOIaMu UCCIIeI0OBAHUS,
HEOOXOJUMBIMHU JUISl TIPAKTHYECKOM
JIeSITEILHOCTH, W yMEET CBS3bIBAThH
TEOPETHYECKUE ACTICKThI TIPEIMETA C
NPaKTHYECKUMH 3a/Ia9aMH.

YI[OBHGTBOI)I/ITCHLHO

3auTeHo

YI[OBHGTBOI)I/ITCHLHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMU
3HAHUAMU 110 JUCLAIUINHE
(Moymr0), HO HCIBITHIBAET
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

TPYOHOCTH TIPH CaMOCTOSTEIIbHBIX
OTBETaX M UCIOJB3YET HETOYHBIE
¢dopmynupoBku. B xone oTBeTOB OH
JIOTYCKaeT OIIMOKH, KacaroIInecs
cytu BompocoB. CTyaeHT crocoOeH
pemars TOJNBKO CaMble MPOCTHIE
3a7auu u BJIQJICCT JIUIIIb
MUHUMAJIbHBIM Ha0OpOM METOJIOB
WICCIIEIOBAHNSI.

3 He cnan He 3aureno CryneHT He oBIaen 003aTeTHHBIM

He cnan He 3aureno MHHHUMYMOM 3HAaHUH 110 peaMeTy u

1 He cyan He 3auTeno HE MOXXET OTBETUTh Ha BOIPOCHI,
JaXe eCIM IperojaBaTesib 3a1aeT
JOITOJIHUTCIIBbHBIC HaBOOAIIUEC
BOIIPOCHL.

Hucuumumna (moayns) «Computer vision (KommbroTepHOoe 3peHHE)» OIICHHUBACTCS
CJIEAYIOIIUM 00pa3oM:

AKTHBHOCTb ‘ Bec ‘ KoJjuuecrso ‘ Onucanue

Haxonumenvnasn ouenka

Jomamuwue 3aganns | 60% 5 HaGop 3amad mo remam Henenn

Tectrl 5 ITucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HY>KHO
PELIUTh 32 OTPAaHUYEHHOE BpEeMS

Hpomeofcymoumm ammecmauusn

7| ()
3a4eT ¢ OLEeHKOU 40% 1 IInceMeHHas niK ycTHas paboTa Haj 3aJaHueEM,
HaIpaBJICHHBIM Ha TPOBEPKY MOJYUYSHHBIX 3HAHUN U
HAaBBIKOB I10 KYpCY

dopmysa pacuéra UTOrOBOii ONEHKH MO JucuummHe (Moaysw) «Computer vision
(KomnblotepHoe 3penmne)». «0,6 x HakonurtenbHas oueHka (0,85 X cpenHee 3a JoMaliHue
3aganus + 0,15 x cpennee 3a rectol) + 0,4 X 3a4eT ¢ OIEHKOW».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA

Jdomaminee 3aganue 1.

3ananmue 1.

1. OObsacHuTe, yTo Takoe HUPPOBOE U300paKEHHUE, U OMUIINTE OCHOBHBIE MapaMeTphl,
XapakTepu3yrolme n3oopaxkenne (pazperieHue, riayornHa 1BeTa, [IBETOBOE MPOCTPAHCTRO).

2. Peanusyiite Ha Python knaccuueckuil MeToa oOHapy>KEHHs TPaHUL] HA U300paKeHUU
(manmpumep, omneparop Cobens unu Kanun) ¢ ucnosnp3oanuem oubanorexku OpenCV.

3. IlpoBeaure »HKCHEPUMEHT: MpPUMEHUTE BBIOPAHHBIA METOJ K HECKOJBKHM
N300paKEHHSIM C Pa3HOM CTETEHBIO IIIYMOB ¥ IPOKOMMEHTUPYITE MOJTyYSHHbIE PE3yIbTaThI.

3aganue 2.
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1. Uzyumte apxurektypy ResNet m omummre KIIOUYEBYIO HJACK0 OCTAaTOYHBIX OJOKOB
(residual blocks) u ux BnusiHue Ha 00y4YeHHE TTTyOOKHX CETEH.

2. Tlocrpoiite mairiaiiH oOydeHHs TPOCTOM CBEPTOYHOM HEHpoceTH A 3a1auu
knaccuukanun uzoopaxenuit (Hampumep, CIFAR-10) ¢ wucnonb3oBanmem PyTorch wmum
TensorFlow. BxirounTe 3Tans! MoAroTOBKH TaHHBIX, HACTPOWKH ONTUMHU3ATOPa, (PYHKIIUH TOTEPh
U METPHK.

3. IlpoBeauTte »KCHEPUMEHT C Pa3IMYHBIMU TUIIEpHapaMeTpaMu (HalpuMep, pa3MepoM
0arya, CKOPOCTHIO OOYUYEHHS) U OMUILIUTE, KAK OHU BIMSIOT HAa 00yYeHHE U Ka4eCTBO MOJIEIH.

3amanmue 3.

1. Omnumute npunnun padotsl Vision Transformer (ViT) u o0bsicHUTE, KaK TIPOUCXOAUT
pa30ueHre n300paKeHNs Ha MaTYh U UX 00paboTKa.

2. Osunakombtech ¢ Mogenbio CLIP (Contrastive Language-Image Pre-training) u xpaTko
U3JIOKUTE, KaK OHA OOBEAUHSIET BU3yaJIbHbIE U TEKCTOBbBIE MPECTABICHUS.

3. PeanusyiiTe Ha MpakTUKE MPOCTON MpUMEP UCHOIb30BaHUS MPEI0OYUCHHON MOJenu
CLIP nns moucka n300pakeHuii o TeKCTOBOMY 3ampocy ¢ momoiibio oubnuorekun OpenAl CLIP
WJIM aHAJIOTUYHOM.

Jomaminee 3aganue 2.

3aganue 1.

1. UM3yuute OCHOBHBIE METOJABI CETMEHTAIIMN U300paKEHUH, TaKUe KaK CErMEHTalMs Ha
OCHOBE TIOPOTOB, METOJI AKTHBHBIX KOHTYPOB (snakes) M CEerMEeHTalusi C HCIOJIb30BaHHEM
HelpoHHBIX cerell (Hanpumep, U-Net). Hanummmure kpaTkoe onucaHue KaxJjoro MeTo/a.

2. Peanusyiite anroput™ cerMeHTalMu U300pa’keHHs ¢ UCIOIb30BaHUEM Mojaean SAM
(Segment Anything Model) Ha HaGope gannbIx (Hanpumep, COCO nim Bail cOOCTBEHHBIH HabOp
n3o0paxkenuit). OIEHHTE KavyecTBO CErMEHTAlMM C TOMOIIbI0 METpHK, Takux kak loU
(Intersection over Union).

3. IIpoBeaurte 3KCrEpUMEHT, U3MEHsS MapaMeTpsl Moaenu SAM, U npoaHalusupyiTte,
KaK 3TO BJIMSET HAa KAUECTBO CETMEHTAIIH.

3aganue 2.

1. WM3yuute apXUTEKTYypbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. HanumuTe KkpaTkoe cpaBHEHHE X OCOOCHHOCTEH U 00J1acTel MPUMEHEHHUS.

2. Peanusyiite netextop 00bekToB (Hanpumep, YOLOvVS) Ha Habope JaHHBIX (HampuMep,
Pascal VOC nnu COCO). Ouenute npou3BOIUTETLHOCTh MOJIENH C TOMOIIBIO METPUK, TAKUX KaK
mMAP (mean Average Precision).

3. WMsyuure merons! ouenku no3sl (Key-Point Estimation), Takue xak OpenPose umu
PoseNet. PeanuzyiiTe 0uH U3 3TUX METOJ0B Ha HAOOpE JaHHBIX U BU3yaJU3UPYHUTE PE3yIbTaThl,
OTMETHUB KJIIOUEBbIE TOUKH HAa N300paXKEeHUSIX.

3aganmue 3.

1. Usyumte metonsl pacrioznaBanus jimil (Face Recognition) u mepennentudukanun (Re-
Identification). Hanumure kpaTkoe onvcaHue moaxooB, Takux kak FaceNet u DeepFace, a Taxke
UX IPUMEHEHHUS.

2. Peanusyiite cucremy pacro3zHaBaHMs JHII C UCIIOJIb30BaHUEM MPea00ydeHHONW MOJIeTH
(manpumep, FaceNet) Ha Habope n3o0paxenuii. OLieHUTe TOYHOCTh PacIiO3HABaHMsI HA TECTOBOM
Habope JaHHBIX.
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3. HMByuurte MeToapl MHOTOKpAaTHOTO oTciexuBanus 00bekToB (MOT), Takne kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanu3syiite ouH U3 METOIOB Ha BUEO C
HECKOJIBKUMH JBMKYILIUMUCS OOBEKTAaMH U BU3YATU3UPYHTE PE3yNIbTaThl OTCICKHBAHUS.

JlomamHee 3a1aHue 3.

3ananue 1.

1. Uzyumte ocHoBHble dTambl OCR: mpenoOpaboTka W300pakeHUS, CETMEHTAIIHS
CHMBOJIOB, paclio3HaBaHue U nocTobpadboTka. Onummre TunudHblie npodieMel OCR 1 MeTo1bl MX
peLIeHMS.

2. Peamusyiite npoctyro cuctemy OCR Ha 06a3e OTKpwITONH OWMONMHMOTEKH (Hampumep,
Tesseract) u mportecTupyiite €€ Ha HabOpe CKaHMPOBAaHHBIX JTOKYMEHTOB WK (ororpaduii ¢
TEKCTOM.

3. H3yuwmre meTonsl pacnio3HaBaHUs jaeiicTBuid (Action Recognition) B Bu€0, Harpumep,
3D-CNN wm Mosienu Ha ocHOBE TpaHchopMepoB. ONMUIIUTE KITFOYEBBIE OCOOCHHOCTH | 3a1a4H,
KOTOpbIE PELIAOT 3TH METOIBI.

3aganmue 2.

1. O3HakOMbTECh C MPHHIMIIAMH CaMOKOHTposmpyemoro obyduenus (Self-Supervised
Learning) u onuumTe, Kak OHO NPUMEHSAETCS B KOMIBIOTEPHOM 3pEHHUHU (HAIpUMEpP, METOMAbI
contrastive learning: SimCLR, MoCo).

2. Peanmsyiite TpEeHHPOBKY NPOCTOW MOIEIH CAMOKOHTPOJIMPYEMOTO OOydeHHUs Ha
Habope uzoOpaxenwii (Hampumep, CIFAR-10) ¢ ucmonp3oBaHHEM OJJHOTO W3 IOMYJISIPHBIX
METO/IOB.

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

3aganue 3.

1. MW3yuute MeTonbl ONTHUMM3ALKU MOJIeNel Uil YCKOpeHHs MH(pepeHca: KBaHTOBaHHE,
npayHuHr, knowledge distillation. OnuimmTe NpUHIMITBI K&KA0T0 METOJA.

2. Bribepure npenoOyueHHyo mMozaens (Hanpumep, ResNet) u mpoBeanTe SKCIIEPUMEHT
10 €€ ONTUMH3AINH C TIOMOIIBIO OTHOTO U3 METOJIOB yCKopeHusi. CpaBHUTE CKOPOCTh U TOYHOCTh
710 ¥ TIOCJIE ONITHMH3AIINH.

3. MHccnenyiite OMOMMOTEKM W MHCTPYMEHTHI it yckopeHusi mHpepenca (TensorRT,
ONNX Runtime, OpenVINO) 1 onummre uX OCHOBHbIE BO3MOKHOCTH.

IIpuMepHbIe 3a1aHus N0 TECTAM
Tect 1.

Bonpoc 1.
KaxoBa ocHoBHast pyHKIMS (GOTOIMOIOB B Kamepe?
A. YBenuueHue pKOCTH U300paKeHUs
B. IIpeoOpa3zoBaHue cBeTa B 3JEKTPUUECKUNA CUTHAT
C. CoxpaHeHue U300paxeHUs: Ha HOCUTEIEe
D. VnopasneHue 3KCHo3UIMENH KaMephbl
Ortger: B.
Bomnpoc 2.
UYro Takoe nebariepusarus’?
A. Tlporecc npeobpazoBaHus YEPHO-OEIOTO N300pAKEHUS B IIBETHOE
B. Ycrpanenue 1BeToBbIX apTeakTOB HA H300PAKESHUAX
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C. IIpeoGpa3oBaHue JaHHBIX C CEHCOPA B IMOJHOIIBETHOE M300paKeHNE
D. IIpouecc BolpaBHUBaHUS N300paKeHUN
Ortger: C.
Bomnpoc 3.
KaxoBo ocHOBHOe Ha3zHaueHue BETOBOU Moaeau HSV?
A. Oto0pakeHue 1IBETa B TEPMHUHAX SPKOCTU
B. Co3nanue yepHo-0ebIX H300pakeHUI
C. OOGneryenue pabOTHI C IBETAMH, YUUTHIBAsI BOCIIPHUATHE YEIOBEKA
D. Xpanenue nzo0paxeHus B TpeX IPYTUX MEPBUYHBIX IIBETAaX: [[UaH, MAaJHKCHTA, )KEIThIN
Otger: D.
Bomnpoc 4.
Kakoii nBeT cOOTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUYHBIX IIBETOB B Mojenun RGB?
A. YepHnsrit
B. Bbensrit
C. Cepsrit
D. Kpacusiit
Ortger: B.
Bompoc S.
Urto Takoe MOMHUKCENbHAs onepanus’?
A. Onepanysi, IpUMEHSIOIASACA KO BCEMY N300paXKEHUIO LIETUKOM
B. Omnepanus, npuMeHseMas K OTAETbHBIM MUKCESIM H300pakeHUs
C. Tlpomecc nepecueTa 3HAUCHHUS TUKCEIS B HOBOH IIBETOBON MOJIEIIN
D. Vnydmenue KkoHTpacTa u300paskeHus
Otger: B.

Tect 2.

Bomnpoc 1.
Kakoro tuna 1eTeKTupoBaHuUs HE CYIIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free
Otger: B.
Bonpoc 2.
Kakas u3 3Tux MeTpuk/onepanuii He UCToNb3yeTcs npu nojacyere AP?
A. loU
B. Precision
C. Recall
D. NMS
Ortger: D.
Bonpoc 3.
Yro takoe Average Precision?
Oto momaas mox Precision-Recall kpuBoit
Oto Precision npu score=0.5
Oto0 cpeanuii precision npu ckopax 0.5..0.95
Ot0 cpenHee reomeTpuueckoe Mexay Precision u Recall anms Bcex BO3MOMKHBIX CKOPOB
JeTeKTopa
OrtgerT: A.
Bomnpoc 4.
Kak n3mensTcs nokasaTeny MeTpuk npu yBenuueHuu th_iou ¢ 0.5 no 0.95
A. AP yMeHbIIHATCS
B. AP yBenuuurcs

COw>
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C. Maxkcumanbnbiii Recall yBenmmuures
D. MakcumanbHslii Precision yBenuaurcs
OrtgerT: A.
Bompoc S.
Kakoii u3 3TX 710cCOB OOBIYHO HE UCIOIB3YETCA B 3a/1a4aX ACTEKTHPOBAHUS?

A. GloU Loss
B. CloU Loss
C. BloU Loss
D. DloU Loss

Ortser: C.

3aganus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHHUILIMHE (MOTYJII0)

Ne 3aganue OtBer Kommnerenuus
n/n
1 | HazoBuTe 0HO M3 OCHOBHBIX MOHSATHH B KIIACCHYECKHX ¢uneTp / mopor / YK-1
MeToax 00pabOTKU N300pasKEHHIA. Mopdoorus
2 | YkaxuTe 0HO 13 0a30BBIX OIEpaIHii C CBepTKa / OMHapu3anus / YK-1
n3o6paxkennsMu B CV 10 3110Xu HEHPOHHBIX CETeH. 3po3ust
3 | HazoBute omuy u3 apxurekryp CNN s 3agaun ResNet / VGG / VK-1
KJIACCHU(DUKAITUH. AlexNet
4 | YkaxuTe OHO U3 MOHATUH B 3 PEKTHBHOM MauIIaiHe ONITUMH3ATOP / YK-2
00y4YeHus CeTH. perymnsapusanus /
ayrMeHTaIus
5 | HazoBute onHy u3 TpanchopMepHbIX apxuTekTyp B CV. ViT / Deit/ Swin YK-2
YkaxuTe 0OHO U3 MOHATHIA B 3a1a4e keypoint detection. | KITtOYeBbIE TOUYKH / TTO3BI VK-2
/ landmarks
7 HazoBute oqHy U3 METOJIOB CETMEHTAI[UU ceMaHTHYeCKas OIIK-1
M300paKeHUH. cerMeHTanus /
9K3EeMIUTApHAS
cermenTaiys / SAM
8 | Ykaxwute ontHO U3 moaxo0B B anchor-based perexmyn Faster R-CNN / SSD / OIIK-1
00BEKTOB. YOLO
9 | HazoBuTe 0/1HYy M3 METOJIOB B anchor-free merexmmnmu. CenterNet / CornerNet / OIIK-1
FCOS
10 | Ykaxwure ogHo u3 nousatuii B Face Recognition. BepuduKaus / IK-1
unentupukanus / Re-1D
11 | HasoBure oxny u3 3aga4y B Multi-Object Tracking. tpexkunr / MOT / [K-1
Kalman filter
12 | Ykaxwute oHO U3 dTanoB B naimaitne OCR. JIETEKIUs TeKCTa / IK-1
pacmo3HaBanue /
mocToopadboTKa
13 | Hazosure oxno u3 metonoB Self-Supervised Learning. contrastive learning / [K-2
masked modeling /
BYOL
14 | Ykaxwure ogHO U3 noHsATHI B Vision Language Models. CLIP/VLMs/ [K-2
multimodal
15 | Ha3oBuTe 0HO M3 COBPEMEHHBIX TIOJXO0/I0B B GAN / diffusion models TIK-2
TeHepaIuy H300paKeHHI. / Stable Diffusion
16 | Ykaxure 0JHO U3 OCHOBHBIX TIOHATHUH B KJIIACCHYECKUX rucrorpamma / GUILTp YK-1
MeTo1aX 00pabOTKH M300paKCHHI. laycca / edge detection
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17 | HazoBuTe oaHy U3 MPEINOCHUIOK AJISl IPUMEHEHUS self-attention / matum / YK-1
tpanchopmepon B CV. TTO3UIIHOHHOE
KOAMPOBaHHE
18 | Ykaxute onHO U3 pyHAaMeHTaNBHBIX Mojenel B CV. CLIP/SAM/ YK-1
Grounding DINO
19 | Ha3zoBuTe 0HO M3 MOHATHI B 33a4e pose estimation. KJTFOYEBBIC TOYKH / YK-2
ckenrer / 3D pose
20 | VkaxkuTe 0HO M3 METOIOB IS (P (PEKTHBHOTO triplet loss / metric VK-2

M3BJICYCHHUs TIPU3HAKOB B Retrieval.

learning / embeddings
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