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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucrumuimabl (Moayns) «Kommberorepaoe 3penue (Computer vision)
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMITBIOTEPHBIE HayKH, podwib [IpukinagHoe MammmHHOe 00ydYeHue, YTBEPKACHHBINA MPHUKA30M
MuHucTepcTBa HayKu M BhIcIiero oopasoanusi Poccuiickoit @enepanuu Ne 810 ot 23.08.2017
roja.

Nzyuenune aucrumiuabl (Moaysi) «KommbrorepHoe 3penne (Computer vision) mo3BOJISIET
MOHSTh, KaK MalIMHbl MOTYT MHTEPIPETUPOBATh U aHAJIM3UPOBATH BU3YyaJbHYI0 HH(POpPMAIHIO,
coyeraeT B ceOe IEeMEHTHl MalIMHHOTO 00yueHusl, 00paboTKH N300paKEHUI U UCKYCCTBEHHOTO
MHTEIUIEKTa, YTO JeNaeT €€ KIOYEeBOM U1 Pa3BUTHS COBPEMEHHBIX TEXHOJOTMU U
WHHOBAIIMOHHBIX PEIICHHM.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nucunuminnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO POrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduis
[TpuxnanHoe MalmMHHOE OOy4YeHHE U BXOAUT B 00s13aTeNbHYIO YacTh bioka 1.

Hucnurnuna (MOyJb) u3y4yaercs Ha 2 Kypee B 4 cemecTpe, JOCTYITHA JIsl IPOXO0XKICHUS TPH
YCIIOBHH YCIEUTHOTO 3aBEPIICHUs TUCUUIUTHHEI (Moayst) «I mybokoe obyuenue (Deep Learning)».

Heab u3yyeHHs AUCHMIIMHBI (MoayJisi): (GopMUpOBaHHE KOMIUIEKCHOTO MOHUMAaHHS
MPUHITMIIOB ¥ TEXHOJOTUH 00pabOTKH M300pakeHUH W BHJEO M 3(H(PEKTUBHOTO perieHus
MPAKTUYECKHX 3a7a4 B 00JaCTH UCKYCCTBEHHOT'O MHTEIIEKTA.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIsA):

— M3Y4YUTh OCHOBBI LU(POBOrO NPEACTaBICHUS H300pKEHUN U TPAAULMOHHBIX
ITOPUTMOB UX aHAIM3a IS MOJArOTOBKU K pPaboTe C COBPEMEHHBIMH TEXHOJIOTUSIMH;

— OCBOMTH CTPYKTYpbl TJyOOKMX HEHpOHHBIX ceTed, MpeJHa3HaYeHHBIX Ui
pacro3HaBaHUsl OOBEKTOB, pa3leNeHHs] CLIEeH U JIOKaIM3allud JJIEMEHTOB Ha
H300paKEHMSIX;

— MOHATH aJIaNTaIHI0 TpaHC(HOPMEPHBIX MOJIENEH K 3a7a4yaM KOMIBbIOTEPHOTO 3pEHMs,
TaKUM KaK KaTeropusaius, oOHapyKeHue 1 pa30ueHne n300pa>keHui;

— O3HAKOMHTBHCS C COBPEMEHHBIMH CTPATETHSIMH OOHApYKEHUs OOBEKTOB 0€3 W C
UCTIOJIF30BAHUEM OITOPHBIX TOYEK JIJIsI TOBBIMICHUSI TOYHOCTH U d()(HEKTHBHOCTH,

— pa3paboTaTh HABBIKA MPOECKTUPOBAHUS IKCIIEPUMEHTOB U JIEKOMITO3HIINU CIIOKHBIX
3a]a4 Ha [0/13a4a4u JJs cO3aHus Y3PPEKTUBHBIX PEIICHUN B 00JIaCTH 3pEHHUSL.

B pe3yabTare 0CBOCHUA IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS TOJIKEH:

3Hamp:

— TPHUHIUIBI TOJTYYCHUS M XpaHEHHsI W300pakeHUs] B KOMITBIOTEpPE, KIIACCHUECKHUE
HeoOyJaeMbIe METOIbI 00Pa0OTKH U300paKEHUH;

— KaKk yCTPOEHbl apXWUTEKTypbl OSKOOHOB HEHPOHHBIX ceTed i 3ajad
KJIaccu(pUKalum, CerMEHTAllNH, IeTeKINH;

— Kak TpaHC(OPMEpHBIE ApXUTEKTYPHI aAaTHPOBAHBI TSI KOMIBIOTEPHOTO 3PEHUS B
3ajauax Kiaccu(uKaluu/aeTeKIun/cerMeHTalum,

— aKTyaJbHbIE MOAXO/IBI B 3a/1au€ JETEKTUPOBAHHS 0OBEKTOB SIKOPHBIE, OE3BIKOPHBIE
U TpaHc(hopMepHbIE METOIbI;
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— YCTPOMCTBO M MPHUHITUIIBI pa0OTHl ApPXUTEKTYP HEUPOCETEH MIJIsl 3a/1a4 CerMeHTaIluN
U JE€TEKLIHUH KIIFOUYEBBIX TOYEK;

— YCTPOMCTBO U MPUHIMUIIBI pabOTHI PyHAAMEHTAIbLHBIX MOJIETIEH, @ TAK)KE BU3YaIbHO-
A3BIKOBBIX MOJIENIEH;

— noaxoAbl Ans oOydeHHs mojened 3¢G(EeKTUBHOrO U3BJICYEHHS IMPU3HAKOB, B
YaCTHOCTH I 33]a4 PACIO3HABAHUS JIUI] M TOUCKA N300paKEHMIA;

— OCHOBHBIE METO/IbI JUISl TPEKUHTA OJTHOTO/MHOKECTBA OOBEKTOB;

— MalIIaiH ONTUYECKOTO PAaCliO3HABAHUS CHMBOJIOB,;

— COBpEMEHHbIE MEeTO bl 00yUeHus ceTeil 0e3 yuuTens.

ymembv:

— TMPUMEHSATH KJIacCUYECKHUe METOIbl 00pabOoTKU N300paxeHHI;

— o0yyaTh HEHpPOHHBIC CETH I 3a/Ja4 KiIacCH(UKAIUu/ ISTeKIMK/ CerMeHTaIruu/
HAXOXKJCHUS KIIFOYEBBIX TOYEK/PACIIO3HABAHUS ICHCTBHIA;

— pemarb 3a1a4u 3P(HEKTUBHO 32 CUET MOCTPOCHUS JTYUIIETO MalIuIaiiHa 00y4YeHUs U
HCIIOJIb30BaHUsI COBPEMEHHBIX OHOINOTEK;

— MPUMEHSATH QyHIaMEHTAIBHBIC MOCIU IS PEIICHUS 3a71a4;

— pellaTth 3a/1a4M He TOJIBKO HAa CTAaTUYHBIX KaJIpax, HO U Ha BUJEONOTOKE.

enademp:

— HaBBIKAMHU MTPOBEJICHUS U OILICHKHU SKCIIEPUMEHTOB MO 00YUEHHUIO ceTeil cOOOpa3HBIX
IIOCTaBJICHHOU 3a1a4e;

— HAaBBIKAMM JIEKOMIIO3MPOBAHHUS CII0)KHOCOCTAaBHBIX 3a7au Ha Oojiee MeJKue u
CO3J1aHMI NTAMIIIaiHa, PEIIAOIIEro LEJIEBYIO 3a4a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerennuu, ¢opmupyemble B pe3ylbTaTe OCBOSHHS IUCHHILIMHBI (MOIYJsS) IpH
NPOBE/ICHUH YUEOHBIX 3aHATHH B (pOpMe KOHTAKTHON paboThl 00YJaIOLINXCS C TIeJarOrnYeCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTEHIIM U

IlepeyeHsb MIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHunnHe (MOIYJII0)

OIIK-2.

CnocobeH co31aBath U
HCCIIE0BATH HOBBIE
MaTreMaTUYeCKHEe MOJIEIHN B
€CTECTBEHHBIX HayKaXx,
COBEPIIEHCTBOBATE
pa3pabaThIBaTh KOHIICTIIIHH,
TEOPUHU U METOJIBI

OIIK-2.1.

3HaeT OCHOBHBIE
MaTeMaTHYeCKAEe MOJEIH U
METO/bI, UCTIOJIb3YEMBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE MOJICIINPOBAHHE,
JudepeHnInaNbHble YpaBHEHHS
Y YHCJICHHBIE METO/IbI, a TaKKe
COBpPEMEHHBIE TMOAXO0ABI K
UCCIIEJIOBAHUIO U AaHATU3Y
JTAHHBIX

OIIK-2.2.

YMeeT pa3pabaThiBaTh U
aIalITUPOBATh MaTEMAaTHUECKHE
MOJIENN JUTS PELICHUS
KOHKpPETHBIX TIpo0ieM B
€CTECTBEHHBIX HayKaXx,
MPOBOJUTDH UX aHATH3 U
BEPHU(PHUKAIIIO, & TAKKE
MHTEPIPETUPOBATH MTOTYYCHHBIE
pe3yabTaThl B KOHTEKCTE
HayYHBIX HCCIICTIOBAaHHUI

OIIK-2.3.

NMeer mpakTUYECKUN ONBIT
CO3JIaHMSI U MCCIICJIOBAHUS
MaTeMaTHYECKUX MOJIENeH B
paMKax Hay4HbBIX IPOCKTOB HJIH
WCCIIEIOBAaHNH, BKIIIOYAsl ydacTHE
B IyOJIMKAIHSIX, KOH(PEPEHITHIX
WM KOJUTAa00paLusX, I1e ObLIH
pa3paboTaHbI u anpOOUPOBAHEI
HOBBIE KOHIICTIIIH U METOJIbI

OIIK-3.

Croco0eH caMOCTOSITENBHO
CO3/1aBaTh MPUKJIATHBIC
POTPaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOJIOTHI
U CETEBBIX PECYPCOB, B TOM
YHUCIIE OTEYECTBEHHOTO
TIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC HpI/IHHI/IHBI
MPOrPaMMHUPOBAHHS,
ApXUTEKTYpPBI IIPOrPAMMHOI0
obecrieueHns: 1 COBPEeMEHHBIC
A3BIKU HpOFpaMMI/IpOBaHI/ISI, a
TaKk)Ke 0COOEHHOCTH
OTEUYECTBEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTUH H
CETEBBIX PECYPCOB

OIIK-3.2.

VYmeer pazpabatbiBaTh
MPUKIIaIHBIE POrPAMMHBIE
CPeICTBa, UCIIOJB3YS
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COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, & TAKKE
WHTETPUPOBATH UX C CETEBBIMU
pecypcaMu JUisl peIIeHus
KOHKPETHBIX 3a/1a4

OIIK-3.3.

NmeeT nmpakTHUEeCKUNA ONBIT
pa3paboOTKH MPOrpaMMHBIX
CPEIICTB, HCIIOJIb3YEMBIX TIPU
MOCTPOCHUN MaT€MaTHIECKAX
MOJIeNIeH B €CTECTBEHHBIX HAyKax

IK-2.

Cnoco0eH MaTeMaTHUECKU
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC U
MIPHUKIIATHBIC 381291

IK-2.1.

3HaeT OCHOBHbIE METOIBI U
MOJXO/BI K MAaTEMaTHIECKOMY
MOJICIIMPOBAHHIO, & TAKKE
TEOPETHIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIaTHBIX
HayK, HeOOXOIUMBIE IS
KOPPEKTHOH (hOPMYITHPOBKH
3a1aq

[1K-2.2.

YMeeT aHanu3upoBaTh
NPaKTHYCCKUE CUTYaIlN U
(hopMyTUPOBATH HA UX OCHOBE
MaTeMaTHYeCKHe MOJICIH,
BKJIFOYAst BBIOOP aJICKBAaTHBIX
METOJIOB PEIICHUS U
(hopMyJIMPOBKY YCIOBUM 3a7aun

[K-2.3.

HMeer nmpakTUYECKUN OIBIT B
pa3paboTKe U pereHun
MaTeMaTHYeCKUX 33]a4 B paMKax
MIPOEKTOB WJIN HAYYHBIX
uCCleI0OBaHuM, rae Obln
YCTENIHO MTOCTABIEHBI U PEIICHBI
€CTECTBEHHOHAYYHBIE U
MIPUKJIAJHBIE 331241

[K-3.

Crioco0eH pelath 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, GOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
HOJyYEHHOTO pe3yJibTara

MK-3.1.

3HaeT OCHOBHBIC TPHUHIIUITBI 1
METO/IbI PEIICHUS 33124
poheCcCHOHATBHOMN
JIESTEILHOCTH, @ TAK)KEe CIIOCOOBI
bopMyIHpOBaHUS U
Npe/ICTaBICHUS PE3yIbTaTOB,
BKJIFOUAsl aHAJIN3 TIOCICICTBUI 1
UX 3HAYUMOCTH B KOHTCKCTC
MPOEKTa

[K-3.2.

YMeeT npuMeHsTh
MaTeMaTHYeCKUE U
KOMITBIOTEPHBIE METOJIBI JUIS
pelIeHust KOHKPETHBIX 3a/1ad,
($hopMyJIUPOBAThH YETKUE U
00OCHOBaHHBIE PE3YJIBTATHI, &
TaKKe aHATM3UPOBATh X
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IMOCIEACTBUS UIS JATbHEUIITNX
JIEUCTBUN U pelIeHui

IK-3.3.

NmeeT nmpakTHUuecKUi OMNBIT B
pelIeHnH TPOPECCHOHATEHBIX
3a/1a4, BKJIIOYasl y4acTue B
MPOEKTax, T1ie ObLTH TOTYICHBI
pe3ynbTaThl U
MPOAHAIM3UPOBAHBI X
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBaHHBIX
peleHuit
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3. Temaruueckuii njiax

Ne TpynoeMkocTh, akageMH4YeCKUEe YAChl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 KomnerotepHoe 3penue 8 4 14 Jomamraue
JI0 STIOXW HEWPOHHBIX 3a/laHms,
cere TecTbl
2 3amaya KiacCUPUKAITIN 12 6 19 Homaraue
B KOMITBIOTEPHOM 3a/IaHms,
3peHun Tectnl
3 BbazoBele 3a1aun 16 8 25 Jomamaue
KOMITEIOTEPHOTO 3a/laHus,
3pEHUS Tecrsl,
CopeBHOBaHUE
4 Crneunanu3upoBaHHbIC 12 6 19 JoMaraue
3aJ1auu 3a/IaHus,
KOMITBIOTEPHOT'O TecThl
3peHust
5 Bonemie Mmoaenu B 12 6 19 JoMaraue
KOMITEIOTEPHOM 3PEHUN 3a/laHus,
TecTsl,
CopeBHOBaHUE
IK3amen 4
Hmozo: 60 30 4 96
Obvem oucyunaunsl (Mooyas) 190
(6 ax. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)
4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBaHue pasaesia ConepxxaHue TUCHUNIMHBI (MO1YJIs1) IO TEMaM
AUCHUIIMHBI (MOXYJIs1)
1 KomnbTepHoe 3peHue /10 31oxu Beenenue B mucrumnay. M3o0paxkenue. ba3oBrie oneparnu

HEHPOHHBIX CETEU

Knaccuueckne MeTozpl 00paboTKu N300pakeHU

2 3agaua kiaccu(UKay B APXUTEKTYpHI KIFOUEBBIX CBEPTOYHBIX O9KOOHOB
KOMIIBIOTEPHOM 3PEHUHU OddexTuBHBIN nakiinnain 00y4eHus: ceTu
Tpanchopmeprbie 09KOOHBI 1 PabOTHI ¢ KAPTHHKAMH
3 ba3zoBble 3a1aun KOMIIBIOTEPHOTO JleTekus KIIIoUeBbIX TOYEK

3peHHs

MOJIXOJIbI

Cermenranus o0nekToB, SAM

JeTexus 00beKTOB: METPUKH, JIOCCHI, SKOPHBIE TTOIXO/TbI
Hetexnus o0bexToB: cemeiicTBo Moneiein YOLO, Ge3bsakopHbIe
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Crenmam3upoBaHHbIE 3aa9n
KOMITBIOTEPHOT'O 3pEHUS

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

BounbIiie Moienu B KOMITBIOTEPHOM
3peHHN

Mertonst camoobydenus (Self-Supervised Learning, SSL)

BusyansHo-s13b1KOBRIE  MOmenu  (Vision Language Models,
VLMs)
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYH K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME U 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeIeIIaMH.

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

OcHnognas numepamypa:

1. Kommeroreproe 3penue. COBpeMEHHBIE METO/IbI M TIEPCIIEKTUBEI PA3BUTHUS : MOHOTpadus
/ pen. P. JIaBuc, M. Tepk ; niep. ¢ anra. B. C. Snenkosa. - Mocksa : JIMK Ilpecc, 2022. - 692 c. -
ISBN 978-5-93700-148-1. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2109506.

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

Jlonoanumensnasn numepamypa:

1. IIpoxopenok, H. A. OpenCV u Java. O6paboTka n300pakeHnui 1 KOMITbIOTEPHOE 3pEHNE
: mpakTuieckoe pykoBojactso / H. A. Ilpoxopenok. - Cankr-Ilerepoypr : BXB-IlerepOypr, 2018.
- 321 c. - (IlpodeccuonansHoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/1856805.

2. Kopk, II. MamuuHoe 3peHue. OCHOBBI M alrOpUTMBI ¢ TpuMepamu Ha Matlab :
npaktudeckoe pykoBozcTso / I1. Kopk ; nep. ¢ anrn. B. C. Suenkosa. — Mocksa : JIMK Ilpecc,
2023. - 586 c. — ISBN 978-5-93700-222-8. - Tekct : oanekrtpoHHslii. - URL:
https://znanium.ru/catalog/product/2204248.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYHBAIOIIEH TPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXAUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHYECKOW W HAydHO-
MCCJIEI0BATENCKOM paboT 00YyUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUS U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOeTbI0 U TEeXHWYECKHUMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsI TIPEICTABICHUS YIeOHOM
uH(popMaluu 60JbIION ayIUTOPUH.
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https://znanium.ru/catalog/product/2109506
https://znanium.com/catalog/product/2123884
https://znanium.ru/catalog/product/1856805
https://znanium.ru/catalog/product/2204248

N3yuenne quciumInHbl (MOyIIs ) 00eCieYuBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 00OPYIOBAHHE.

[TomereHus U1 CaMOCTOATEIBHOM padOThI 00yUYaIOIINXCS, B TOM YHCIIE IPUCTIOCOOTICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3]I0POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedeHHEeM  JIOCTyNa B JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEIy
YHusepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MpodecCHOHaIbHBIM 0a3zam

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

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

1. | Hayunas snextponHas 6ubanoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka

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

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

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

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

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

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

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

HepequL I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJIICHUU
O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE (MOI[y.]'II-O), B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMmMHOTO O6CCHC‘-ICHI/I5{, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIC 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHsemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
Bpaysepsbr:
Annekc.bpaysep OTEUYECTBEHHOE CcBOOOJTHO pacpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | 3apybOexHoe JUIICH3UOHHOE
TeXstudio 3apy0exHOoe CBOOO/THO PACIIPOCTPAHSIEMOE

ONEeKTPOHHBIA JOKYMEHT


https://elibrary.ru/defaultx.asp
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http://school-collection.edu.ru/
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Adobe Acrobat Reader ‘ 3apy0exHOe ‘ CBOOOJIHO PACIIPOCTPAHAEMOE
IIporpammHoe o6ecnevenune IJsl INIAHNPOBAHUS M Yy4eTa BpeMeHH:

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

Microsoft Imagine (Project) | 3apyOexHoe ‘ JIMIEH3UOHHOE

Cucrembl ynpapjieHus1 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapy6esoe | muuensuonnoe

Cucremsbl pesepsHoro konuposanms (backup):

Acronis Backup Advanced for 3apyoexHOe JIUIIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

KoncynperantlLintoc: cnipaBouHoO- OTCUECTBEHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencrBa aHTHBHPYCHOIi 3a1IUTHI:

Kaspersky Endpoint Security mst OTEYECTBCHHOE JIUIIEH3HOHHOE

ousneca CranmapTHbiii Russian

Edition

Cpenbl pa3padoTKu:

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

AutoPsy 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHOoe CBOOO/THO PACIPOCTPAHIEMOE
Cucremsbl ynpasiaeHusi Onéanorpaguyeckoi nHpopManueit:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI U CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

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

B nporniecce n3ydenus aucuuinabl (Moayiist) «KommbrotepHoe 3penue (Computer vision)
B paMKax TEKYIIETro KOHTPOJISI yCIIEBAEMOCTH UCIOJB3YIOTCS TaKHe BUABI y4eOHOM paboThI, Kak
JICKOWH, CCMUHAPBI, AOMAIIHUC 3aJjaHUsd, TCCTbI, COPCBHOBAHUA, a TAKXKC PA3JIMYHBIC BUJIbI
CaMOCTOSITENIbHOW paboThl OOyyaromuXxcs MO 3aJaHHI0 TpernojaBaTres, HalpaBJeHHbIE Ha
pa3sBUTHE  HABBIKOB  MPO(ecCHOHATBHOM 3aKperieHue

JICKCHUKH, MPaKTUYCCKUX

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

ﬂeKL!M}Z - CUCTEMATUYICCKOC, OoCICaA0BAaTCIBHOC,

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

MOHOJIOTHYCCKOC  HU3JIOKCHHUC

B mpouecce neknuil peKOMEHIyeTcsi BECTM KOHCHEKT JIEKIUH: KpaTKO M CXEeMaTH4HO
¢uKkcUpoBaThb OCHOBHBIE WJI€U, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh Ba)KHbIE MBICIH,

ONEeKTPOHHBIA JOKYMEHT



KJIIOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHCHHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecinu
pa3o0paTbCsi B MaTepuaie HE YAAeTcs, ClieAyeT cOpMYIMpPOBaThH BONPOC M 3a7aThb €ro
MPETOAABaTEI0 HAa KOHCYJIBTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHSITHSI.

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

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

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJICIH.

[Ipu pabore Haxm [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIHLHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha STarbl, YTOObI
n30exarh MEperpy3kd U Iydlle yCBOUTh Marepuasl. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(pOopMalnu, BKII0Yas y4eOHUKH U OHJIAH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomWTCS mMOCiie OCBOCHHS OIHOM WU
HECKOJIbKUX TEM U CBHJIETENIIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITHUH HM3y4aeMOIo
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUYEBBIM IOHSTHUSIM, OCHOBHBIM pa3JeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOJIH30BaTh B PO ECCHOHATBHON
Jnekcuke. BrnajgeHue mOHATUHHBIM anmapaToM, BKIIOUEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISIET
OpenojiaBaTeNto  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METOI0JIOTUYECKUX KAaTETOPUH.

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

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

@®opmar OOHYCHBIX OaUIOB IO3BOJIAET CTYAEHTaM YJIy4IIUTh OOLIYI0 OLIEHKY IO
JUCLHUIUIMHE (MOJYJII0) U CTUMYJIHUPYET YIyOJIeHHOE U3yYeHHEe MaTepHaa.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIlpaBiCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM H BOIPOCOB Y4eOHON JUCIUIUIMHBI (MOIYIIS).

B mporiecce camocTosTensHON paboOTHI CTYACHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepHrajaMH P MHHUMAIFHOM YYaCTHH MPEToiaBaTelsl. 3a1auul CTyIEHTa BKIIOYAIOT paboTy
C KOHCITeKTaMu JIEKITH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YYEHHUE JOMOIHUTEIBHBIX TEM, BHIIIOJHEHUE YIeOHO-HUCCIIEI0BATEIBCKUX
3aJJaHUN U IpyToe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

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

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCs MO MUCHUIUTHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
9K3aMeHa, Py TOM MPOBOJAMUTCS OLIEHKA KOMITETCHIIMHA, C(OOPMUPOBAHHBIX IO JUCIUILUIMHE.

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

lecaTudamnbuas IlaTubanabHas O01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OIIeHKAa OIIeHKA AUCHMILTHHE (MOTYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMHU B
9 OTIHUYHO paboueii mporpamMme, U TIYOOKO OCMBICISET JHCIUILIHHY
8 OTAMYHO (MoyTB). On CaMOCTOSITEITEHO u JOTHICCKU

MOCJIeTOBATEIFHO OTBEYACT HAa BCE BOIPOCHI, AKIEHTHPYS
BHHMaHHE Ha Hauboyee BaXHOM. YMEET aHaJIu3UpOBaTh,
CPaBHHBATb, KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETU3HUPOBATH u CUCTCMATHU3HPOBATh I/I3y‘ICHHI>II>'I
Marepual, BBIICIAA KIIOYEBbIE MOMCHTHI W YCTaHABIHBAs
MPUYMHHO-CIICACTBEHHbIE  CBsA3U. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKEe pEIIaeT CIOKHBIC 3a/auu.
CTyzieHT XOpOIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHMS,
HEOOXOJUMBIMHU JUTS TIPAKTHYECKON JeSITEIbHOCTH, U yMEET
CBSI3BIBATh TEOPETUUYECKUE ACTICKTHI JUCITUTUIMHEBI (MOMYIISI) C
MPAKTHYECKUMH 3a/1a49aMH.

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

6 Xoporo o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
MOCJIe/IOBAaTENIbHO U BCECTOPOHHE OTBEYAET Ha BCE BOTPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAanOoJee 3HAYMMBIX MOMEHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIacCU(DUIIUPOBATH,
00001aTh, KOHKPETH3MPOBAaTh W  CHCTEMAaTHU3UPOBATH
M3YYCHHBIM MaTepUall, BBIJCISS €ro KIFOUYEBbIC ACHEKThI U
yCTaHABIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M JPYIMX HUCCIIEAOBAaHUH, a TaKKe
pelIaeT CIIOKHBIE CUTYaIMOHHBIE 33a4n. CTyJeHT XOpOIIo
3HAKOM C METOAAMH HCCJIEeIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKON  JIEATENBHOCTH, W  yMEeT  CBA3BIBaTh
TEOPETHUYECKHE AaCHeKThl TpeaMeTa ¢ MPaKTHYECKUMHU

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

CaMOCTOATCIIBHBIX  OTBE€TaX MW HCIIOJB3YET HCTOYHBIC

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

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

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

BOIIPOCHI.

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

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

PEUIUTD 3a OIrPAHUYCHHOC BPEMA

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

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

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

HroroBasi oueHKa pacCUMTHIBAETCS 110 HAKONMMTEILHOM NPH YCJIOBHHU, €CJIM CPeTHUI
0aJl1 cTyIeHTa cocTaBJisieT 4 U 0oJiee 6a10B, Mo gopmyJie: «0,4 x cpeaHee 3a JTOMAITHHE
3amanus + 0,2 x cpeanee 3a Tectsl + 0,2 X cpenHee 3a copeBHOBaHUS + 0,2 X dK3aMeH».

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

Jdomamnee 3aganue 1.

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

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

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

6 bannoB — nobasnTb ClearML-norvpoBaHme 3KCNEpUMEHTa;

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

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

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

Haunute c ultralytics quickstart unu obpaTuTech k HOYTOYKY C NPaKTUKOWN.

Obs3aTensHO 03HAKOMBLTECH C NPUMEYaHUAMU,

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

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

wn =

MpumeyaHune

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

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

test: test/

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

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

4. B 6wbnuoteke ultralytics yxxe peannsosaHa wHTerpauus ¢ ClearML, noatomy gononHUTensHas
mMogundukauna koga Ans NormpoBaHus He notpebyetcs.

5. [Ons nonyyexnus makcumaneHeix 10 Gannos (npu goctwkeHun mAP:0,5 > 0,62) Heobxogumo
NPUNOXUTL CKPUHLLOT pe3ynsraTtoB TecTa, Hanpumep:

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

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

JomamHee 3axanue 2.

3ananme 1.

1. WM3yuute OCHOBHBIE METOJABI CETMEHTAIIMN U300paKEeHUH, TaKhe KaK CErMEHTalMs Ha
OCHOBE TIOPOTOB, METOJI AKTHBHBIX KOHTYpOB (snakes) M cerMeHTamusi ¢ HCIOJIb30BaHHUEM
HelpoHHBIX cerelt (Hanpumep, U-Net). Hanuimire kpatkoe onucanue Kaxj0oro MeToa.

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

3. IIpoBeamrte SKCIIEpUMEHT, U3MEHSS MapaMeTpsl Moaenu SAM, U mpoaHATM3UPYHTE,
KaK 3TO BJIMSET HA KAUeCTBO CETMEHTAIIH.
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3aganue 2.

1. MW3yuute apXUTEKTYphl COBPEMEHHBIX JIETEKTOPOB 00BEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. HanumuTe kpatkoe CpaBHEHHE UX OCOOEHHOCTEH M 00JIacTell MpUMEHEHUSI.

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

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

3aganue 3.

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

2. PeanusyiiTe cucreMy pacno3HaBaHUs JIUIL C UCIIOJIb30BAaHUEM NPEA00YUCHHON MOJIEIH
(nanpumep, FaceNet) Ha Habope nzo0paxkenuit. OlieHUTe TOYHOCTH PACIIO3HABAHUS HA TECTOBOM
Habope JaHHBIX.

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

JlomamHee 3ajaHue 3.

3aganue 1.

1. WUsyuute ocuoBHble sTansl OCR: mnpemoOpaboTka wu300pakeHUs, CErMEHTalus
CHUMBOJIOB, paclio3HaBaHKe U MocToOpadoTka. Onumure Tunuyabie npodiaemsl OCR u MeTo b1 NX
pelIeHusl.

2. Peanusyiite mpoctyto cucremy OCR Ha 0aze oTkpwITOil OuONMHMOTEKH (Hampumep,
Tesseract) u nmportecTupyiite €€ Ha HabOpe CKaHMPOBAaHHBIX JOKYMEHTOB Wiu ¢ororpaduii ¢
TEKCTOM.

3. M3yuwmre MeToanl pacnio3HaBaHus jaeiicTBuid (Action Recognition) B Bue0, Hammpumep,
3D-CNN wi Mosieni Ha ocHOBE TpaHchopMepoB. OMUIIUTE KITFOYEBBIE OCOOCHHOCTH | 3a/1a4H,
KOTOPBIE PEIIaOT TH METO/IBI.

3ananmue 2.

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

2. Peammsyiite TpEeHHPOBKY INPOCTOW MOIETH CAMOKOHTPOIMPYEMOTO OOydeHHUs Ha
Habope uzoOpaxenuii (Hanpumep, CIFAR-10) ¢ ucnonp3oBaHWeM OJHOTO U3 TOMYJISPHBIX
METO/IOB.

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

3aganue 3.

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

2. Bribepure npenoOydyeHHy0 mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
10 €€ ONTUMH3AIHNHN C TIOMOIIBHIO OTHOTO U3 METOJIOB ycKopeHusi. CpaBHUTE CKOPOCTh U TOYHOCTh
710 ¥ TIOCJIE ONITHMH3AIINH.
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3. MUccnenyiite OMOMMOTEKH W WHCTPYMEHTHI s yckopeHus: mHpepenca (TensorRT,
ONNX Runtime, OpenVINO) 1 onummre uX OCHOBHbIE BO3MOKHOCTH.

HpHMeprIe 3aJlaHUA 10 TeCTaM

Tect 1.

1. KakoBa ocHoBHast pyHKIUS POTOIMOIOB B Kamepe?
a. YBenuyeHHe IpPKOCTH U300pakeHUs
b. TIpeoOpa3oBaHue cBeTa B 3JMEKTPUIESCKUN CUTHAI
c. CoxpaneHue n300paxeHUsI HA HOCUTEINE
d. VYmopaBicHHe 3KCIO3UIUEH KaMephbl
Ortgert: b.
2. Yro takoe acbaiiepu3arus?
a. Ilpomecc nmpeoOpa3oBaHus 4EPHO-OETIOT0 U300PAKEHUS B I[BETHOE
b. Vcrpanenue nBeTOBBIX apTe(aKTOB Ha H300PAKEHHSIX
c. IIpeobpa3zoBaHue IaHHBIX C CEHCOPA B MOJIHOIBETHOE N300paxeHHE
d. TIporiecc BoIpaBHUBAHHS U300pAKEHHIA
Ortgert: C.
3. KakoBo ocHOBHO€E Ha3zHa4eHHe 1IBeTOBOM Moaean HSV?
a. Oto0OpakeHue 1IBETa B TEPMHUHAX SPKOCTU
b. Co3nanue yepHO-0ebIX H300pAKESHUI
C. OOGueruenue pabOTHI C IIBETAMH, YIUTHIBAsI BOCIIPUATHE YEJIOBEKA
d. XpaHenue wu3o0pakeHHs B TpeX JAPYTMX IEPBHYHBIX IIBETax: I[UaH,
MaJI>KEHTA, JKeIThIi
Ortgert: C.
4. Kakol 1BeT COOTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUUHBIX IIBETOB B Mojeinu RGB?

a. YepHsbiit
b. Benbrit

c. Cepsorit

d. KpacHsrit

Ortgert: b.

5. YTo Takoe MOoMUKCenbHas onepamus?
a. Omepanus, NpUMEHSONIasIca KO BCeMY U300paKeHHUIO LIETUKOM
b. Omneparys, npuMeHsieMas K OTACIbHBIM MHKCEISIM H300paKeHUsI
c. Ilponecc nepecuera 3Ha4EHUSI MUKCEISA B HOBOW IIBETOBON MOJIENH
d. VYiyuumeHune KOHTpacTa U300paKeHHUs

Ortgert: b.

6. Kakas onepanus ncnosb3yeTcs 175 OBBIIIEHUS] KOHTpacTa H300pakeHus?

a. BeIipaBHHBaHHE THCTOTPAMMBbI
b. bunapuzanus

C. Harepnosmsinus

d. ebaiiepuzarms

Ortger: a.
7. Kak Ha3bIBaeTCs MpOLECC U3MEHEHUS pa3peIIeHus: N300paxeHus?
a. Monynsauus
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b.
C.
d.

Ortsger: b.

Nutepnonsamnus
['omorpadus
Koppekuus

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

a.

b.
C.
d

OrtserT: a.

Bo3unkHOBEHHE HEXEIaTSIbHBIX apTe(i)aKTOB B pE3YIbTaTC JUCKPETU3aAlIUN

[Ipouecc criaxkuBaHus U300paKEHUST
VYBenuueHue pazperieHus n300paxeHus
YMeHblIeHne pa3penieHus: n300paskeHus

9. Kakoii u3 crneayromux METO/I0B Yallle BCEro UCTOIb3yeTcst Uit OOpHObI C aTHACHHTOM B
00paboTke n300paxkeHmii?

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

[IpeaBapuTenbHOE YBEIMUYCHHUE pa3pELICHUS

Pa3mbiTHe n300pakenus ¢ momoipo Guistpa ['aycca

VY naneHnue mymMoB ¢ TOMOIIBI0 MOP(OIOTHUECKHUX OTeparuii
Hcnonp3oBanue 60s1ee CI0KHBIX METOJ0B UHTEPIIOSIIINH

BripaBHUBaHUE THCTOTPAMMEBI
bunapuzanus
JebGaitepuzanus
Mopdosoruueckas orneparus

Tect 2.

1. Kakoro tuna 1eTeKTUPOBAaHUsI HE CYIECTBYET?

o0 ow

Ortger: b.

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

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

Ortser: d.

e o0 o

loU
Precision
Recall
NMS

3. Uro takoe Average Precision?

a.

b.
C.
d

OrtserT: a.

Oro iomaas noxa Precision-Recall kpusoit

Oto Precision npu score=0.5

3Oto cpenuwmii precision npu ckopax 0.5..0.95

D10 cpenHee reomerpuueckoe Mexnay Precision u Recall mns
BO3MOJXKHBIX CKOPOB JIETEKTOpa
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4. Kak u3MeHATCsI moKa3aTean METPUK Ipu yBenudeHuu th _iou ¢ 0.5 mo 0.95

a.
b.
C.
d

OrtBerT: a.

AP ymenbmntcs

AP yBenuuutcs

Maxkcumanbsabiii Recall yBenuunres
MaxkcumanbsHbli Precision yBennuuTcs

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

a.
b.
C.
d.

OrtserT: C.

GloU Loss
CloU Loss
BloU Loss
DloU Loss

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

nerekrupoBanus y Mask R-CNN?

a.
b.
C.
d.

Ortser: C.

HcnonwszoBanue RolAlign

Hcnonb3zoBanue ResNeXt50 + FPN

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

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

rosioBax y SSD?

Ortser: a.

Ha mnepBbeIX romoBax AETEKTHPYIOTCS caMble MajeHbKHE OOBEKTHI, Ha
MOCJIEAHUX — CaMble OOJIBbIIINE

Ha mnepBbIX rojoBax [AETEKTUPYIOTCS caMmble Oombline OOBEKTHI, Ha
MOCJIEHUX — CaMble MaJICHbKHUE

Ha cpennux rojgoBax A€TEKTUPYIOTCS caMble OOJbIINE OOBEKTHI, Ha MEPBBIX
1 MOCJIEHUX — CaMble MaJ€eHbLKHE

JIroObIe OOBEKTHI AETEKTUPYIOTCS Ha JIFOOBIX TOJI0BaX

8. UTo mpecka3bIBaIOT JIOKATM3AMOHHBIE BBIXOBI anchor-based nerexTopoB?

a.
b.
C.
d

Ortsger: b.

Koopaunats! nieHTpoB 00KCOB, W, h

[TonpaBkH K pacmo0KEeHHUIO U pa3Mepy sIKopein

KoopauHatsl 1eBOro BepXHeEro U MpaBoro HUKHETO YTII0B OOKCOB
HopMmanuzoBaHHbIe KOOPAMHATHI IIEHTPOB OOKCOB, W, h

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

a.
b.
C.
d.

Ortser: d.

FCOS

CenterNet
CornerNet
RetinaNet

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

a.
b.
C.
d.

bakOona
["onoB(b1)
[len
Kopns
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Ortser: d.
Tect 3.

1. Kakoit mogsuy 3amaun Keypoint Detection He siBiisseTCst 0c000 pacrpoCcTpaHCHHBIM?
a. Human Pose Estimation
b. Facial Landmarks Detection
c. Vehicle Keypoint Detection
d. Hand Pose Estimation

Ortger: C.
2. Kakyro u3 3TUX METpHK HEe UCTIOJIb3YIOT iist orleHkHn Keypoint Detection?
a. OKS
b. PCKh-0.5
c. PCJ
d. AP
e. AR
Ortgert: €.

3. Kakoii Tun npeackazanus He UCTIONB3YIOT 1j1s1 HPE?
a. Ilpenckazanue TEIIOBBIX KapT TOYEK
b. Perpeccus xkoopauHaT TOYEK
C. Jlerexuus OTAETHHBIX YaCTEH Tea U BEIOOP TOYEK IO OOKCaM
d. OnHOBpeMeHHOE Mpe/CKa3aHue TEIUIOBBIX KapT TOYEK M HAMpaBJICHHH HX
COCIUHCHHI
OTBer: C.
4. Kakue ecTh OTJIMYUTENbHBIE 0COOCHHOCTH npakTudecku y Bcex CNN meronos s HPE?
a. Hcnonp3oBanue Attention

b. KackagHoe nmocTpoeHue ceTu
c. Komb6unamus heatmaps u perpeccun
d. KomOuHarws rio0aqbHOro 1 JIOKaJTbHOTO KOHTEKCTA
e. Heckonpko romoB uis npeacka3zaHuii
Otser: b, d.

5. Kaxoro cBoiictBa HeT y Stacked Hourglass cetn?

a. Ilepearpepanus npuszHakoB ¢ moMolnbio SE G1oka
[IpomexxyTouHas cynepBU3us
CTeKUHT apXUTEKTYPHO UJIEHTUYHBIX MOAYJEH
Hcnons3zoBanue L2 nocca

® a0 o

Cixkarue u pazxkarue feature maps ¢ ucnosib3oBanueM skip connections
Otgert: a.
6. Kakoro u3 3TuX 1aroB HEeT B MalTIIaiHEe Pacio3HABAHUS JTHIT?
a. Jlerexuus auil
JleTexuus KIr0UeBbIX TOUYEK UL
TpexuHr s
ITpoBepka Liveness
Hopmanuzanus nung

—~®oo00o

Mar4uHT TeCKPUIITOPOB KITFOUYEBBIX TOUYCK
Ortser: f.
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7. Kakux TUMOB 3a7a4 HEe OBIBACT B pacriO3HABAHUHM JIUIT?
a. AyTeHTH(HUKAIHS
b. Bepuduxanus
€. Unentudukanus
d. Krnaccudukanus
Ortser: 4, d.
8. Kakme u3 aTux npo0iieM xapakTepHBbI s gataceToB s FaceRec-a?
a. HecbamancupoBaHHbIe 110 pacam/IONy/BO3pacTy  pacmpeneiieHus ¢
JUIMHHBIMHM XBOCTaMU
b. T'pssnas pasmerka: oqus u 10T ke ID B pa3HbIx kiaccax, pasubie ID B oHOM
KJ1acce
C. Bce maraceTsl coOpaHbI a3uaTaMy ¥ HE IPUMEHUMBI [T IPYTHX JOMEHOB
OOyuenue u TecT nepecexkarorcs no 1D
e. JlataceTsl COCTOAT TOJIBKO M3 3HAMEHUTOCTEH, MOJIY4aeTCsl CIMIIKOM MaJjio
yHUKaIbHbIX 1D
Otser: a, b, d.
9. Yto MBI Ha3bIBaEM IIEHTPOM 10 Kiacca B Softmax Loss-e?
a. Cronbups! marpuisl BecoB FC cnos
b. Crpoku marpuiist BecoB FC cios
C. DOmOemmuHT, omyyatontuiics nepen FC ciioem
d. Cpennuii 5MOSIIMHT TOCUUTAHHBIH 110 JAHHBIM OJHOTO KJlacca
Ortser: b.
10. Kakue u3 mepeyucieHHBIX JOCCOB SBHO pabOTAaOT CO COMMKEHHUEM/OTTAaIKUBAHHUEM
JIECKPUIITOPOB?
e. Softmax Loss
f. Contrastive Loss
g. Triplet Loss
h. CosFace
OtBerT: b, C.

le/lMepHOG 3aIaHUE K COPCBHOBAHUIO

1. ®opmar copeBHOBaHUSA

YyacTHUKY (MHAUBUIyaJdbHO WIIM B MUHU-TPYIIAx) NOIY4aloT JaTaceT N300pakeHUH Juis
3aJa4u KiIaccu(UKaIUH.

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

CopeBHOBaHUE MTPOXOUT B TEUEHUE OJHOTO 3aHATHS:

e TIEpBasi YaCTh — pa3paboTka u 00ydyeHHne MOJICIIH;

e pUHATBHAS YaCTh — OTIpaBKa MpeAcKa3aHuii M GOpPMUPOBAHUE PEUTHHTA.

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

2. 3aganue

Jrtan 1. bazoBasi 00padoTka H300paxeHuit

1. Ilpoananu3upoBaTh JaHHBIE:

e pasMep U300paKEeHHH,
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e KOJIMYECTBO KJIACCOB,
e OayaHc KJ1accoB.
2. BemomHUTh npeaoopaboTKy:
e pecaii3,
e HOpMaJIM3ALHIO,
e (0a3oBble ayrMEHTAINH (IT0 BOZMOXHOCTH).
Jtan 2. [locTpoenne moaeei
HeoOxonumo peann3oBath U CpaBHUTH JBA MOJIXOAA:
1. Ba3zoBbIi moaxoxn
OnuH U3 BapuaHTOB:
e ipoctast CNN (2—3 cBepTOUHBIX CJ10),
e 1100 KIaccu(UKaIMs Ha OCHOBE 3apaHee U3BJICYEHHBIX MPU3HAKOB (110 KEJTAHHIO).
2. Yay4uieHHbIH M0IX0/
e 6osee riryookass CNN
WIH
e UCTIONIb30BaHuE npeaodyueHHon monenu (transfer learning).
Jtan 3. Beioop Moaesnu
e Paznenuth nanHbpie Ha OOYYaIONIYIO U BAJIUAIIMOHHYIO BEIOOPKH.
o CpaBHUTH MOJIETU TIO BAJIUJIALIMOHHON METPUKE.
 BeiOpathb nyunnyro Mojeb.
o Caenatp puHAIBHOE MIPEICKA3aHKE JIsi TECTOBOM BHIOOPKH.
3. OrpanuveHnust
e 3ampeIieHo HKCIOJIb30BaTh TOTOBBIE PEIICHHS C BHEUITHUM OOY4YeHHEM Ha TECTOBBIX
JAHHBIX.
« PazpernieHo ucnomnp3oBath npeaodyueHasie CNN.
e TectoBas BEIOOpPKA HCIIONB3YETCs TOIBKO OJIMH pa3 Uil PUHATBEHONW OTIPABKH.
4. Metpuka
OcHOBHast METpUKa OOBSBIISCTCA B HaUaJe 3aHIATHS:
» Accuracy
W
« F1-score.
HMeHHO 110 3Toi MeTpuKe (GOPMUPYETCS UTOTOBBIM PEUTHHT.
5. Kpurepun oneHuBanus
OneHMBaHUE BKIIIOYAECT:
CopeBHOBaTeJIbHBII pe3yabTaT
e 3HaYeHNE METPUKHU Ha TECTOBOW BHIOODKE.
e [To3unnst B U'TOrOBOM PENTHUHTE.
KauecTBo moaxoana
o KoppekTHoCTh MpenoopaboTKu U300paKeHHiA.
e Peamuzarnus 6azoBoit CNN.
o Peanuzanus ynydimeHHON MOJIEIH.
» KoppekTHoe pazfienenne JaHHBIX Ha 00yueHUe U BATUIAIIHIO.
o Hayinune cpaBHeHUs mozeneil.
o O6ocHOBaHMe BbIOOpa (PUHATBHON MOJENH.
e Ucnionp3zoBanue koppektHoit TepmuHOaorun (CNN, ayrmeHTanus, nepeoOydeHue u ap. ).
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

3ananue

OTBeT

Komnerenuus

Kakyro MeTpuKy 15 OLICHKH KayecTBa pabOThI
MOJIENH KJTacCH(DUKAITNN KAPTHHOK CTOUT BHIOPATh,
€CJIM JJaHHBIC CUJIBHO HE COAJTAHCHPOBAHBI 110
Kiaccam?

A. Accuracy

b. Fl-score

B. mAP

I'. loU

B

OIIK-3

Kaxkoit mexaunsm B cetsx ResNet mo3somnuin
yIIyOIsITh BCe AanmbHeime cetn?

Skip connection /
Residual Block

OIIK-2

Kakoii Tun HeiipoceTeBbIX MOJIeTIeN TO3BOJIAET
pemath 3agaun VQA — Vision Question Answering
u Image Captioning?

VLM /
Vision Language
Models/
Multimodal Models

[K-3

Kaxoii mepBbrit One-stage moaxo 1 ObLT TPeI0KEeH
JUTsL TeTeKTHupoBanus 06bekToB? Ero xe
MOCTICIYIOLINE BEPCUH ABJIIFOTCS HA JAHHBIN
MOMEHT caMbIMU Uctionb3yeMbiMu CNN
netektopamu B CV.

YOLO

[K-2

Kak Ha3piBaeTcs MaTeMaTHUYECKast MOJEIb,
UCTIONb3yeMas AJIsl OMCaHUsI IPOLIECCOB B
KOMIIBIOTEPHOM 3PEHUH, TAKUX KaK (QUIIbTPALIHS
M300paKeHHUH C TIOMOIIBIO CBEPTOUHBIX siaep?

CBEPTOUYHAsI HEHPOHHAs
ceThb

OIIK-2

Kak Ha3piBaeTcss OMOIMOTEKA I CO3aHuUs
MPUKJIAJHBIX TPOrPAMMHBIX CPEJCTB B
KOMITBIOTEPHOM 3PEHHUH, MO3BOJISIONIAs 00y4JaTh U
nH(pepeHcuTh HelpoHHbIe ceTn Ha Python?

PyTorch

OIIK-3

Kak Ha3pIBaeTCS MaTeMaTHYECKH KOppPCKTHasA
IIOCTAaHOBKA 3aJa4M B CV, 3aKJIrogaronrasics B
npe€ackKkazaHnu Kiacca 00BeKTa Ha I/I306pa)KeHI/II/I C
HCIOJIb30BAHUEM BECPOATHOCTHBIX moaenei?

3ajaua KiaccuuKauu

[K-2

Kak Ha3pIBaeTCs pe3ynbTaT pelicHus 3a/1a41 pose
estimation B CV, BeIpaXEHHBIN B BHJIE HA00Opa
KJTIOYEBBIX TOUEK Ha TeJle YeJIOBeKa AJIsl aHaIn3a
JBYDKEHUI?

CKECJICTHasA MOICJIb

[1K-3

VkaxuTe Ha3BaHUE METOAAa OIITUMH3aIIUH, 4aCTO
MPUMCHACMOI'0 I O6y‘l6HI/I$I MOHeHeﬁ B
KOMITBIOTEPHOM 3PCHUN, MUHUMH3HUPYIOIICTO
q)YHKI_[I/HO MOTEPb C UCITOJIB30BAHUECM I'PAAUCHTOB.

CTOXaCTHUYECKUI
IPAJUEHTHBIN CITYCK

OIIK-2

10.

VYkaxute Ha3BaHue HPerMBOpPKa, UCTIOIB3yEMOTO
TUTS peaTu3aliuil MaluIaiftHOB 00paboTKH
n3o0paxenuit u Buneo B CV, ¢ noguepxkort GPU-
YCKOpEHHUSI.

OpenCV

OIIK-3

11.

Ykakute Ha3BaHUE MCTPHUKHU OLICHKH KaucCTBa
JETEKINH 00BEKTOB, U3MEPSIONICH CPETHIOI0

mean average precision

[K-2

ONEeKTPOHHBIA JOKYMEHT




TOYHOCTH Ha Pa3HBIX YPOBHSX MepeCceUeHUs
MpeICKa3aHuii U ICTUHHBIX 00JIACTEH.

12.

Kak maspiBaeTcs crneacTBue mpruMeHEHHs
(dbyHnameHTaBEHBIX MOJeei B CV, Takux Kak
CLIP, ansa pemenus 3agad VQA wunu Image
Captioning?

MYJIbTUMOJAAJILHOC
IIOHUMAaHHUEC

[K-3

13.

Kak Ha3pIBaeTCS MaTeMaTHUECKasl OTepaIus,
JIeKAIask B OCHOBE TPaHC(OPMEPHBIX apXUTEKTYP B
CV, no3BoJIsIromas MOJIeN A YYUTHIBATh
3aBUCHMOCTH MEXK]Ty BCEMHU DIICMEHTaMH
MMOCIIEIOBATEILHOCTH?

MCXaHHU3M BHUMaHUA

OIIK-2

14.

Kaxk Ha3bIBaeTCs TUIT apXUTEKTYpPBI HEHpOCeTEH,
aJanTUPOBAHHBIN IS 3a]1a4 CETMEHTAIlUU
m3o0pakennid, Takoi kak U-Net miun Mask R-
CNN?

encoder-decoder

OIIK-3

15.

Kak Ha3pIBaeTCs NOAXO0/] K HIOCTAHOBKE 3a1a4K
CETMEHTAIIHH, T]Ie KaXK/IbIi TUKCENh IPHCBANBACTCS
K KJaccy, C y4ETOM KOHTEKCTa COCETHUX
MMUKCeIeih?

CeMaHTHUYeCKas
CerMeHTaIus

[1K-2

16.

YKaxxute Ha3BaHUE THUIA SKCIEPUMEHTOB B CV,
OLICHUBAIOIIUX TOYHOCTH MOJCJIM HAa TECTOBOM
Habope JaHHBIX MOcIie 00YYSHHS Ha BUICOTIOTOKE.

BaJIJalUsg Ha BUIEO

[K-3

ONEeKTPOHHBIA JOKYMEHT
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