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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma mucumrminabl (Moxyns) «Computer vision (KoMmeiotepHoe 3penue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeICIIer0 oOOpazoBaHust — OakamaBpuar mno cnenuaigbHoctn 02.03.01 Marematuka wu
KOMIIbIOTEPHbIE HayKH, Npopuiab MaTemaTuka M KOMIIBIOTEpHbIE HAyKH, YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepannu Ne 807 ot
23.08.2017 rona.

Nzydenne nuctumimabl (Moayist) «Computer vision (KommbsioTepHoe 3peHHE)» TT03BOJISET
IOHATh, KaK MAIlMHbl MOT'YT MHTEPIPETUPOBATh U aHAIW3UPOBATh BU3YaJbHYI0 MH(OpPMALHIO,
YTO OTKpPBHIBAET HOBBIE BO3MOXXHOCTH B TaKHX O0JIACTAX, KaK AaBTOHOMHBIE TPAaHCIOPTHBIC
CpeACTBa, MEIMIMHCKAsl TUarHOCTUKA M 0€30IaCHOCTb. JTa AUCUUILUIMHA (MOIYJb) COUETAET B
ce0e AIeMeHTHl MAaIIMHHOTO 00y4YeHus1, 00paboTKM H300paKEHNUH U UCKYCCTBEHHOTO HHTEIJICKTA,
YTO JieaeT e€ KIYEBOM I pa3BUTHS COBPEMEHHBIX TEXHOJIOIMHA U MHHOBALIMOHHBIX PEIICHUI.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
Matematuka U KOMIIBIOTEPHBIE HAYKU U BXOIUT B YacTh bioka 1, popmupyemyro ydacTHUKaMu
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuza (MOAynb) u3ydaercs Ha 4 Kypce B 7 WK 8 ceMecTpe Ha BBIOOD.

Leap udyyeHuss AUCHMILUIMHBI (MOAYJISI): OCBOGHHE METOJOB M alFTOPUTMOB JUJIS
ABTOMATHYECKOTO aHain3a, 0O0pabOTKM M MOHMMaHUsS BU3YaJbHOH MH(POPMALMU C TOMOIIBIO
KOMIBIOTEPHBIX CUCTEM.

3agaum u3y4yeHus TUCHUIIMHBI (MOLYJIs1):

— (¢dopmupoBaHue 3HAHUN MPUHIUIOB TIOJYYCHHS] W XpPAaHEHUA U300pKEHUM B
KOMITBIOTEPE, a TAKXKE KIIACCHUECKUX HEO0YIaeMbIX METOIOB 00paObOTKH H300pakeHHUH.

— (dopmupoBaHUe 3HAHUN apXUTEKTYp O0PKOOHOB HEHPOHHBIX CETEH M MX MPUMEHEHUS
JUTSE 3a/1a4 Ki1accu(UKaIiK, CErMEHTalluU U IeTEKIIUH.

— ¢opMupoBaHUE 3HAHUN COBPEMEHHBIX MOJXOJOB U APXUTEKTYp B KOMIIBIOTEPHOM
3peHnH, BKirovas Tpanchopmepsl, pynnamentanbubie moaenu (CLIP, SAM, Grounding DINO)
U METOJIbI IeTEKTHPOBaHKst 00beKkTOB (two-Stage, anchor-based, anchor-free).

— ¢opMupoBaHUEe YMEHHUI U HABBIKOB O0YUCHHS HEHPOHHBIX CeTEH ISl Pa3InYHBIX 33/1a4
(xkmaccudukanus, ACTEKIUs, CETMEHTAIlMs, paclo3HaBaHHUE NCUCTBHUI), a TaKKe IMOCTPOCHHS
3 PEeKTUBHBIX NaiMIaiiHOB 00y4YeHUs M TPUMEHEHUS] COBPEMEHHBIX OMOINOTEK.

— ¢opMupoBaHHEe YMEHUN TMPOBEACHUS OHKCIEPUMEHTOB, OIICHKH pEe3yJlbTaTOB H
JNEKOMIIO3UPOBAHUS CIOKHBIX 3a1ad JJid CO3JaHMUsS KOMIUJIEKCHBIX peUIeHH B 00jacTu
KOMIIBIOTEPHOI'O 3pEHHUS.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MO1YJIs1) 00YUYAIOUIUIICS T0JIAKEH::

3HamMb:

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

— KaK YCTPOCHBI apXUTEKTypbl 09KOOHOB HEMPOHHBIX CETEH IS 3a/1a4 KiIacCU(PUKAIIHH,
CEerMeHTaluu, IETEeKIUH;

— Kak TpaHchopMepHBbIE apXUTEKTyphl aganThpoBaHbl ans obiactu CV B 3amadax
KJIacCU(pUKAIIUU/ S TEKIIH/CETMEHTAIIHH;

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

— YCTPOKHCTBO U MPUHIUIBI padOTHI ApXUTEKTYp HEMpoceTel N 3a/1ad CerMEHTAlUN U
pose estimation;

— YCTPOMCTBO U MPHUHIMIIBI paboThl pyHAaMEeHTaIbHBIX Mojenel B CV u VLM,
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— TOAXOAbl sl 00ydeHus Mojaeneit 3 PeKTUBHOTO U3BJICUEHHS MPU3HAKOB, B YaCTHOCTH
i 3anad 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;

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

é1a0ems:

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

— HaBBIKAMH JICKOMITIO3UPOBAHUS CJI0KHOCOCTABHBIX 3a71a4 Ha 0oJiee MEITKHUE U CO3aHMi
nairuiaiiHa, penaromiero eaeByo 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:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nH(popMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a/1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3agad
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHam3a, KOMILIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHTh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 33124
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTHUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METO/IOB, TEOPETHUECKON
MEXaHUKH B

poheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIacCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NpPUMEHEHUE MAaTeMaTHUECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30IacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITHOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUS KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT mpUMEHATh METOBI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJCTHPOBAHUS
IEITENBHOCTH JUTSL aHATIM3a U PEICHUS PA3THYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOMN IeATENbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pasjesia AMCHUTLIMHBI KonrakTHas padora CamocTosTe (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 Bbazoseie 3amauu B CV 6 6 25 Jomamaue
3ajIaHusl,
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.)
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  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.

OcHnognas numepamypa:

1. KomnerorepHoe 3peHue. CoBpeMEeHHbIE METO/IbI U MIEPCIIEKTUBBI 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 :
anexkTpoHHbI. - 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 :
anekTpoHHbIi. - 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, IPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[Tomerienus1, KOTOpPBIE PEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MpakTUYeCKOro) THMA, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHOro oObopynoBanus. [lomeneHns yKOMITJICKTOBAHBI CHEITHATN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOU;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM 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
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 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

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLIMOHHbIE CIPABOYHBIE CUCTEMBI:

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

DNEeKTPOHHBIA JOKYMEHT



https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

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 00yyaromuxcsl MO 3aJaHMI0 TpernojaBaTes, HalpaBlIeHHbIE Ha
PasBUTHUC HAaBBIKOB HpO(beCCI/IOHaJ'II)HOI\/JI JICKCUKH, 3aKpCILUICHUEC MPAKTUYCCKUX
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. HeoOXOAMMO OTMETHUTH BOMPOCHI WM MAaTepHaibl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEerno/IaBaTes0 Ha KOHCYJIbTAI[MH UM BO BPEMsI CEMUHAPCKOTO (IPAKTUYECKOT0) 3aHATHSI.

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

Jl1s ycnemHoro yyacTusi B CEeMHHape CTyJeHTaM peKOMEHAYEeTCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTYMEHTUPYS UX.
[Ipu oTBeTrax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMpAsiCh HAa U3yYEHHBII MaTepHai. Takke MOoIe3HO MOJICPKUBATh AUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. PexoMeHnayercs pa30ouBaTh 3aaHusl HAa 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 3HaHUU. [IpOBOAMTCS TMOCIHE OCBOCHUS OJHON WIH
HECKOJIbKUX TEM M CBHJICTCIBCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX TOHSATHH HM3y4aeMOro
Marcpurajia. TecToBBIC 3aAaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, 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 camocTosTenbHONM paboTh! CTYIEHTHI 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, U3YUYEHHUE JOMOIHUTEIBHBIX TEM, BBIIIOJHEHHE Y4eOHO-NCCIIEAOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MOI[y.TIlO)

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 TEKYLIErO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM AaTTECTALUU
UCIIONIB3YETCS JICCATHOAIIbHAS IIKaJla OIEHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
MATUOATIPHON MIKAJIOHN CIEAYIONUM 00pa3oM:

JecaTudannbuas IlaTubdannbHas O0mas xapakTepuCcTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIaJEET 3HAHHUAMM, HM3JI0XKEHHBIMH B
9 OTINYHO paboueii mporpamMme, U TITyOOKO OCMBICISAET AUCIUAILIHHY. OH
) OTINYHO CaMOCTOSITENIFHO W JIOTHYECKH MOCIIeI0BAaTeIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMaHUE Ha HamOoJiee Ba)KHOM.
YMmeer aHanM3UpOBaTh, CPABHHBATh, KIACCU(QHIIUPOBATH,
0000maTh,  KOHKPETU3UPOBaTh U CHUCTEMaTH3HUPOBATh
W3yYCHHBIH MaTepuan, BbIACTSS KIIOUYEBblE MOMEHTHl |
YCTaHaBNMBas  NPUYMHHO-CIEICTBEHHBIE  CB3M.  YeTko

(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTAThI
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

aHAJN30B U JPYTUX UCCIICIOBAHUMN, a TAKXKE PEIIACT CIOKHbBIC
3amayn. CTyIeHT XOpOIIO 3HAKOM C METOJaMHU HCCIIeIOBaHMUS,
HEOOXOJUMBIMHU JIJIsl TPAKTUYCCKOU JCSATCIBHOCTH, U yYMEET
CBSI3BIBATh TEOPETUYCCKHUE ACTCKTHI JUCIMILTUHBI (MOIYJIs) C
MIPaKTUIECKUMH 3a1adaMH.

Xoporio

Xoporo

CryneHT oOyiafiaeT 3HAHUSAMH IpeaMeTa TOYTH B IOJIHOM
o0BeMe paboueil MporpaMMbl M CAMOCTOSITEIIBHO, JTOTHYSCKU
MOCJIEeIOBATENILHO U BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HanOoJiee 3HAYMMbIX MOMeHTaxX. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
0000mmaTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCISAS €ro KIIOUCBBIC ACIEKTHl U
yCTaHABIUBAsI MPUYHHHO-CIICICTBEHHBIC CBSI3H.
DOopMynUpyeT CBOM OTBETBI, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBaHHUN, a TaKKe
pelaeT CIIOXKHBIE CUTYallMOHHbIC 3a7a4i. CTYJICHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
MPaKTUYCCKOW  JESITENbHOCTH, H  yYMEET  CBS3BIBATH
TEOPETHUYECKUE AaCHEKThl TpPEAMETa ¢ MPAKTUYCCKUMU
3aJjauaMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHt obOnamaeT 0a30BbIMU 3HAHUSAMH MO JHCIUTLTAHE
(MOMIYITI0), HO HCIIBITBIBACT TPYIHOCTH MIPU CAMOCTOSTEILHBIX
OTBETax M HMCIIOJIb3YeT HeTOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMYCKAaeT OMMHOKH, KACAIOIINECS CyTH BOMTPOCOB.
CryneHT croco0eH pemnaTh TOJIBKO caMble MPOCTHIC 3a7a9u U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B
HCCIIEIOBAHUS.

He cnaun

He cnan

He cnan

CTYZ[eHT HC OBJIaACII 00s13aTebHBIM MUHUMYMOM 3HAHMH 1O
nmpeaAMETY MU HE MOXCET OTBCTUTHL Ha BOIIPOCHI, JAXKE CCJIIN
npenogaBaTeiib 3a1acT JOITIOJTHUTCIIbHBIC HaBOOAIINEC

BOTIPOCHI.

Juctunnunaa (MOIyIb)

CJIEIYIOIIUM 00pa3oM:

«Computer vision (KommnbroTepHoe 3peHHE)» OLIEHHUBAETCS

AKTHBHOCTH ‘ Bec ‘KOJ‘[I/I‘[CCTBO‘ Onucanmne
Haxonumenvhan oyenka
Jomarmrave 3amanus | 60% 5 HaGop 3amad o remam Henenu
Tecthl 5 [Mucermennas pabota ¢ HaOOpoOM 3a/1a4, KOTOPbIE HYKHO

PEUIUTH 3a OIrPAHNYCHHOC BPEMA

HPOMEJK'yIHOllHaﬂ ammecmauusn

3ayer ¢ OIEHKOH

40% 1

[TucemenHast niu ycTHas paboTa Hall 3aJJaHuEM,
HaIpaBJIeHHBIM Ha MTPOBEPKY MOTYyYEHHBIX 3HAHUN U
HaBBIKOB 10 KypCy

dopmyia pacuéra UTOroBOii OlEHKH Mo aucuummHe (Moaysw) «Computer vision
(KomnbrotepHoe 3penue)»: «0,6 x HakomurtenbHas oueHka (0,85 X cpemanee 3a qomaiiHue
3amanus + 0,15 % cpeqnee 3a Tecthl) + 0,4 X 3a4€T C OLIEHKOM».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoMAaLLIHUE 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. [IIpoBemmTte >KCIIEpUMEHT, U3MEHSS MapaMeTpbl Mojenu SAM, U mpoaHAM3UPYHTE,
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 MpuMEeHEHus!.

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. Wsyuurte meronwsr omenku mo3sl (Key-Point Estimation), tTakue xak OpenPose wam
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 IPUMEHEHHUS.

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

3. HMByumre MeTOaBl MHOTOKpAaTHOTO oTciekuBaHus o0bekToB (MOT), Takne kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. 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 Mojiesii 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-2
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 OIIK-1

6 | VkaxkuTe oqHO U3 MOHATHH B 3amade Keypoint detection. | kirouyeBble TOUKH / O3B OIIK-1

/ landmarks

7 | HazoBuTe 071HY M3 METOI0B CETMEHTAIIUH CEMaHTUYECKast OIIK-4

M300paKeHHH. cerMeHTarus /
AK3EMILISPHAS
cermeHTaims / SAM

8 | YkaxuTte ontHO U3 1Moax0/10B B anchor-based perexiym Faster R-CNN / SSD / OIIK-4
00BEKTOB. YOLO

9 | HazoBuTe 01Hy M3 METOIOB B anchor-free merexmmm. CenterNet / CornerNet / IK-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 [K-2
MeToaX 00pabOTKH H300paKEHHA. l"aycca / edge detection
17 | Ha3oBuTe OIHY M3 IPEIITOCHIIOK IS TPUMEHEHHUS self-attention / matum / IK-2
Tpancpopmepos B CV. TIO3UIIMOHHOE
KOJIMPOBaHUE
18 | Vkaxwure oaHO U3 hyHIaMEHTAIbHBIX Moesei B CV. CLIP/SAM/ IK-3
Grounding DINO
19 | HazoBuTe 01HO U3 MOHATHI B 33/1a4€ pose estimation. KITFOUEBBIE TOYKH / IK-3
ckenet / 3D pose
20 | VkaxuTe 0HO M3 METOJ0B A (D (HEKTHBHOTO triplet loss / metric I1K-3

W3BJICUCHHUs TIPU3HAKOB B Retrieval.

learning / embeddings
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