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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
KOMIIBIOTEPHBIE Haykd, mpoduiab MeToasl UCCIECIOBaHWK B MAIIUHHOM OOYYCHUH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenune aucrumiuabl (Moaysi) «KommbrorepHoe 3perue (Computer vision) mo3BOJISIET
MOHSTh, KaK MalIMHbl MOTYT MHTEPIPETUPOBATh U aHAJIM3UPOBATH BU3YyaJbHYI0 HH(POpPMAIHIO,
coyeraeT B ceOe IEeMEHTHl MAalIMHHOTO 00y4YeHHsI, 00pabOTKH H300paXKeHUH U UCKYCCTBEHHOTO
MHTEIUIEKTa, YTO JeNaeT €€ KIYEeBOM JUJId pPa3BUTUA 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
MeTopl ucciie0BaHMi B MAaIIMHHOM OOYYeHHH U BXOJIUT B 00s3aTeNbHYIO YacTh bioka 1 kak
JTUCITUTIMHA TI0 BEIOODY.

Juctummaa (Moaysib) u3ydaercs Ha 1 kypce Bo 2 cemectpe. [locTyiHa mmocie yCcrenHoro
OCBOCHUS qucUUILTHEI (Moayisi) [mybokoe oOyuenue (Deep Learning).

Heap u3yyeHuss AUCUMIUIMHBI (MOAYJs): (GopMHpOBaHME KOMILIEKCHOTO MOHHUMAaHUS
MPUHITMIIOB ¥ TEXHOJOTHH 00pabOTKH M300pakeHWH W BHJEO M 3(H(PEKTUBHOrO perieHus
MPAKTUYECKHX 3a7a4 B 00JaCTH UCKYCCTBEHHOT'O MHTEIIEKTA.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— M3Y4YUTh OCHOBBI LU(POBOr0 NPEACTABICHUS H300paKEHUN U TPAAULIMOHHBIX
ITOPUTMOB X aHaJIM3a JUIsl MOATOTOBKHU K paboTe ¢ COBPEMEHHBIMU TEXHOJIOT UMY,

— OCBOMTb CTPYKTYpbl TJIYOOKHMX HEHpPOHHBIX ceTed, MpeJHa3HAYeHHbIX IS
pacno3HaBaHMs OOBEKTOB, pa3JeNeHHUs CIEeH M JIOKAJIM3alUh 3JIEMEHTOB Ha
H300paKEHMSIX;

— MOHATH aJIaNTaIHMI0 TpaHC(HOPMEPHBIX MOJIENEH K 3a7a4yaM KOMIBbIOTEPHOTO 3PEHMs,
TaKUM KaK KaTeropusaius, oOHapyKeHue 1 pa30ueHne n300pakeHui;

— O3HAKOMHTBLCSI C COBPEMEHHBIMHM CTpaTeTHsIMU OOHAapyXKeHUs OOBEKTOB 0e3 M ¢
UCIIOJIb30BAHUEM OITOPHBIX TOYEK JIJIsI TOBBIMICHUSI TOYHOCTH U d()(HEKTHBHOCTH,

— pa3paboTaTh HABBIKA MPOECKTUPOBAHUS IKCIIEPUMEHTOB W JIEKOMITO3HMIINU CIIOKHBIX
3a]a4 Ha [0/13aJa4u 7S cO3aHus Y3PPEKTUBHBIX PELIEHUN B 00JIACTH 3pEHHUSL.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00YUAIOUIUIICS 10JIAKEH

3Hamp:

— TPUHIUIBI TOJTYYCHUSI M XpaHEHHs] W300pakeHUs] B KOMITBIOTEpPE, KIIACCHUYECKHUE
HeoOyJaeMbIe METOIbI 00Pa0OTKH U300paKEHUH;

— KaK yCTPOEHbl apXWUTEKTypbl OSKOOHOB HEHpOHHBIX ceTed i 3adad
KJaccu(UKaIum, CerMEHTAIINH, IETSKIIHH;

— Kak TpaHC(OPMEpHBIE apXUTEKTYPHI aIaNTHPOBAHBI TSI KOMIBIOTEPHOTO 3pEHUS B
3ajauax Kiaccu(uKaluuu/aeTeKIui/cerMeHTalum,
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aKTyaJIbHbIE MOAXOAbI B 3a/1a4€ IETEKTUPOBAHUS 0OBEKTOB AKOPHBIE, OE3bSIKOPHBIE
1 TpaHC(HOPMEPHBIE METO/IHI,

YCTPOMCTBO U MPUHILIUIIBI pa0OThI APXUTEKTYP HEMpOceTel JUIs 3a/1a4 CerMEeHTalluu
U JIETEKIUU KIIFOYEBBIX TOYCK;

YCTPOMCTBO U MPUHLHUIIBI pabOThI (DyHIaMEHTAIbHBIX MOJIENICH, a TAKKe BU3YaJIbHO-
SI3BIKOBBIX MOJECICH;

noaxoabl uis oOydeHuss Mojeneidl 3¢ (eKTUBHOrO H3BJICYCHHS NPU3HAKOB, B
YaCTHOCTH JJIs1 33]1a4 pacliO3HaBaHUs JIUI] M TIOMCKa U300payKeHHU;

OCHOBHBIE METOJIBI JIJIsl TPEKUHTA OJTHOTO/MHOXECTBA 0OBEKTOB;

MalIUIaiiH ONTUYECKOTO PACTIO3HABAHUSI CUMBOJIOB;

COBpPEMEHHBIE METO/Ibl 00yUYeHHUsI ceTell 6e3 yUuTes.

ymembp:

NPUMEHSTH KIIACCHYECKHE METOIBI 00paObOTKU H300paKeHUH;

o0ydJaTh HEWPOHHBIC CETH U 3a1ad Kiaccuukamwu/ JEeTEeKIUU/ CerMeHTaIuu/
HAXOXKJICHUS KITFOYEBBIX TOYCK/PACIIO3HABAHUS JICHCTBHIA;

pematk 3a1a4u 3PPEKTUBHO 3a CUET MOCTPOCHHMSI JIyUIIeTo MaliiaiiHa o0ydeHus: U
UCIIOJI30BaHUSI COBPEMEHHBIX OUOIHOTEK;

NpUMEHATHh QyHIAMEHTAIbHBIC MOJICIIH JJIsl PEIICHUS 3a/1a4;

pelath 3aJja4i He TOJIBKO Ha CTaTHYHBIX KaJIpax, HO U Ha BHJICOMIOTOKE.

eénaoems:

HABBIKAMU IPOBEICHUS U OIEHKU YKCIICPUMEHTOB 110 O0YICHHIO CeTel COOOpa3HbIX
IMOCTaBJICHHOM 3a7aue;

HaBBIKAMH JICKOMIIO3MPOBAHUS CJIOKHOCOCTABHBIX 3a7ady Ha OoJjiee MeEJIKue |
CO3/IaHUH NaWIUIaliHA, PELIAOLIErO LEJEBYIO 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

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,
JudQepeHnnanbHble 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.

YmMmeeT pa3pabaThiBaTh U
aIalTHPOBATh MaTEMaTHUECKUE
MOJIENTN JUTS PEIICHUS
KOHKpPETHBIX Ipo0ieM B
€CTECTBCHHBIX HAYKax,
MPOBOJUTH UX AHATH3 U
BEPU(PHUKAIUIO, & TAKKE
WHTEPIPETUPOBATH MOTYUCHHBIC
pe3yIbTaThl B KOHTEKCTE
HAYYHBIX HCCIICIOBAHUMA

OIIK-3.

CriocobeH caMoCTOATENIEHO
C03/71aBaTh [IPUKJIA/IHbIE
IIPOrpaMMHBIE CPEACTBA HA
OCHOBE COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOIOTHUH
U CETEBBIX PECYPCOB, B TOM
YHCJIE OTEYECTBEHHOTO
IIPOU3BOJCTBA

OIIK-3.1.

3HaeT OCHOBHBIC TIPHHIHITBI
IIPOrpaMMUPOBAHU,
APXUTEKTYPBI IIPOrPAMMHOTO
obecrieyeHns: 1 COBPEMEHHBIE
SA3BIKU ITPOTrpaMMUPOBAHUA, a
TaKXe 0COOEHHOCTH
OTCYECTBCHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHI 1
CETEBBIX PECYPCOB
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OIIK-3.2.

Ywmeer pazpabarpiBaTh
MIPUKJIATHBIC TIPOTPAMMHEIC
CpeJCTBa, HCTIONb3YS
COBPEMEHHBIC HHCTPYMEHTHI U
TEXHOJIOTHH, a TAKKE
HWHTETPUPOBATH UX C CETEBBIMU
pecypcaMu JJist PeIeHHS
KOHKPETHBIX 3a/1a4

OIIK-3.3.

NmeeT mpakTUUECKUNA OMBIT
pa3paboOTKH MPOrpaMMHBIX
CPEIICTB, HCIIOJIb3YEMBIX TIPU
MOCTPOCHUN MaTEeMaTHIECKUX
MOJIeJIell B eCTECTBEHHBIX HayKax

IK-2.

CnocobOeH MaTeMaTHUECKU
KOPPEKTHO CTaBUTh
€CTeCTBCHHOHAYYHBIC U
NPUKIaTHBIC 3a]1a91

IK-2.1.

3HaeT OCHOBHBIE METOIBI U
MOJXO/BI K MAaTEMaTHIECKOMY
MOJIETTMPOBAHUIO, A TAKKE
TEOPETHIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIIaTHBIX
HayK, HEOOXOIUMBIE IS
KOPPEKTHOH (hOpMYITHPOBKU
3a1aq

[IK-2.2.

YMeeT aHanu3upoBaTh
MPAKTHUYCCKUEC CUTyalluu U
(hopMyTUpPOBaTH HA UX OCHOBE
MaTeMaTHYeCKHe MO,
BKJIIO4ast BBI60p aICKBATHbBIX
METOJIOB PEIICHUS U
(hopMyJIUPOBKY YCIOBUM 3a7aun

[K-2.3.

NMeet npakTUyecKuil OMIBIT B
pa3paboTKe U pereHun
MaTeMaTUYECKUX 3a7a9 B paMKax
MPOEKTOB WIIN HAYYHBIX
HCCIIEIOBAHNH, IIe OBLIN
YCIENTHO MOCTABICHBI U PEUICHBI
€CTEeCTBeHHOHAYYHBIE U
MPUKIATHBIC 33a9l

IK-3.

CriocoOeH pemarh 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, HOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
HOJIy4eHHOT O pe3yJibTaTa

[K-3.1.

3HAaeT OCHOBHbIC TPUHITUITBI 1
METO/IbI PEIICHUS 33124
pohecCHOHATBHOMN
JIESTEILHOCTH, @ TAK)KEe CIIOCOOBI
(dbopMynupoBaHHS U
NpeJ/ICTaBIICHUS PE3yIbTaTOB,
BKJIFOYAsl aHAJIN3 TIOCIESICTBUI 1
UX 3HAYUMOCTh B KOHTEKCTE
HpOEKTa

[K-3.2.

YMeeT npuMeHsTh
MaTeMaTHYecKre U
KOMITbIOTEPHBIE METOJIBI AJIS
peleHns KOHKPETHBIX 3a/1a4,
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(hopMyITHPOBATH YETKHE U
000CHOBaHHBIC PE3YIbTATHI, a
TaKXKe aHAJIM3UPOBATh UX
MOCTISACTBHS JI TaIbHEUIIIHNX
JIEVCTBUN U pELIEHUN

IK-3.3.

NmeeT nmpakTUUeCKU OMBIT B
pelIeHnr IpodecCHOHATEHBIX
3a[a4, BKIFOYasi y9acTHE B
MPOEKTaxX, I1ie ObLTH TOTYICHBI
pe3ynbTaThl U
MPOAHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MIPUHATHIO 000CHOBAHHBIX
peleHuit
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3. Temaruueckuii JIaH

Ne TpynoemkocTh, akageMH4YeCKUe 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 KomnerepHoe 3penue 8 4 14 Jomamraue
JI0 STIOXW HEWPOHHBIX 3a/laHms,
cere TecTbl
2 3amaya KiracCUPUKAITIT 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 MeTozipl 00paboTKH 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 TOUEK

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

PacrioznaBanue nuil / Penaentudukanus / [Iouck kKapTUHOK
Tpexunr mHOokecTBa 00bekTOB (Multi-Object Tracking, MOT)
Onrryeckoe pacrno3HaBanue cuMBoioB (Optical Character
Recognition, OCR)

BounbIiie Moienu B KOMITBIOTEPHOM
3peHHN

Mertonst camoobydenus (Self-Supervised Learning, SSL)
BusyansHo-s3eikoBeie  Mozenan  (Vision Language Models,
VLMs)
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  cHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Ob6pabotka mzoOpaxenuii ¢ momomiplo OpenCV : mpakTrueckoe pykoBoicTBo / I
["apcus, O. 1. Cyapec, X. JI. D. Apanna [u ap.] ; mep. ¢ anrit. A. A. CIIMHKHHA. - 2-¢ U3, - MockBa
: AIMK TIlpecc, 2023. - 212 c. - ISBN 978-5-89818-346-2. - Tekcr : snextponssii. - URL:
https://znanium.ru/catalog/product/2102633.

2. Camrok, A. B. KommbroTepHoe 3peHue u HelipoHHbIe ceTh. [IpakTrka : yaeOHOoe mocooue
/ A. B. Cammiok. — Mocksa ; Bonorna : Undpa-Umxenepus, 2025. - 364 c. — ISBN 978-5-9729-
2706-7. - Tekct : anexTponHbii. - URL: https://znanium.ru/catalog/product/2225332.

Jlonoanumensnasn numepamypa:

1. IIpoxopenok, H. A. OpenCV u Java. O6paboTka n300paxeHui 1 KOMITbIOTEPHOE 3pEHUE
: mpakTrdeckoe pykoBojactBo / H. A. Ilpoxopenok. - Cankt-IlerepOypr : BXB-Iletepoypr, 2018.
- 321 c. - (Ilpodeccuonansuoe mporpammupoBanue). - ISBN 978-5-9775-3955-5. - Tekcr :
anekTponHbIi. - URL: https://znanium.ru/catalog/product/1856805.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieunBaroLIeil MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAKTUYECKOW U Hay4dHO-
HCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YIECOHBIM IIJITAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THUMA, TPYIIOBBIX U
WHAVBUAYAJIBHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTECTAllMH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
oOciy>xuBaHus yueOHOro ob6opynoBanus. IloMemmenuss yKoMIIJIeKTOBaHbI CIIEHUAIN3UPOBAHHOM
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne AucumInHbl (MOIyIs ) 00eCTieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJISITOPAMH;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.
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https://znanium.ru/catalog/product/2102633
https://znanium.ru/catalog/product/2225332
https://znanium.ru/catalog/product/1856805

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUIS UCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3]10POBbS,
OCHAIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBHIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedeHHEeM  JIOCTyNa B JJIEKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEIy
YHusepcurera.

OOyyaromMmMcst TPENOCTaBIAETCS JOOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «MHTepHeT», NeKTPOHHBIM pecypcam (B TOM
YHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBanme mopraia Ccbliaka
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTeka
2. | basa maunbx mis I T-cnenuanicTo https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelll calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @eneparim

5. | ®enepanbubiii moptan «Poccuiickoe obpazosanue” | https://www.edu.ru/
6. | Mudopmannonnas cucrema "Exnnoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. Enunas xosiekuus nudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

HepequL I/IH(I)OpMaL[I/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIpU  OCYHICCTBJIICHUU
O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE (MO)I}/'J'IIO), B TOM 4YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMMHOTO O6CCHC‘-ICHI/IH, COBpPCMCHHBIC HpO(beCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CIIpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHoe / cB000IHO
pacnpocTpansiemoe

OnepanoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/IHO pacIipoCTpaHsIeMoe
Google Chrome 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
O¢ucHbIe MPUITOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3UOHHOE
TeXstudio 3apy0exHOoe CBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe obecnieyeHne VI IVIAHNPOBAHMSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOexHoe ‘ CcBOOOJTHO pacpoCTpaHsIeMOe
CucTeMbl YIPaBJIeHHS MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensnonnoe

Cucremsbl ynpapieHusi 0a3aMH JaHHbBIX:
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Microsoft Imagine (SQL Server) \ 3apy0exHOe JIUIIEH3UOHHOE

Cucremsbl peepBHoro konuposanmns (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoBasi CUCTEMa

CpencrBa aHTHBHPYCHOIi 3aLIUTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CrammapTHelid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOoe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
Google Colaboratory 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
ITakeThbl NPOrpaMMHBIX CPeICTB U OMOJIHOTEK:

AutoPsy 3apyOekHOE CBOOOHO PaCIpOCTPaHAEMOE
Interactive Disassembler (IDA) 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Cucremsl ynpasJieHus1 0udaunorpadguyeckoii uHpopmanmei:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
CepBHCHI U CITYXKOBI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe

7. MeToau4yecKue M OIleHOYHbIE MaTepuaJjbl
MeToanyecKkue YKazaHud AJad oﬁyqammnxcs[ 110 OCBOCHMIO JHCHUIIJINHBI (MO)Iy.]'[fl)

B nporniecce n3ydenus aucuuinabl (Moayiist) «KommbrotepHoe 3penue (Computer vision)
B paMKax TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH UCIIOJIB3YIOTCS TaKWe BUIBI yueOHOUM paboThI, KaK
JICKOWH, CCMUHAPBI, AOMAIIHUC 3aJjaHUsd, TCCTbI, COPCBHOBAHUA, a TAKXKC PA3JIMYHBIC BUJIbI
CaMOCTOATENIFHOM PabOTHl O0ydaromuxcs MO 3aJaHUI0 TPENoAaBaTessl, HalpaBlICHHbIE Ha
PasBUTHUC HAaBBIKOB HpO(beCCI/IOHaJ'II)HOI\/JI JICKCUKH, 3aKpCILICHUEC MPAKTUYCCKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIMATHB.

Jlexyuss — CHCTEMaTHYeCKOE, TIOCIEIOBATEIIBHOE, MOHOJOTHUYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOTo MaTepuaa, Kak paBuiio, TCOPETUYECKOTO XapaKTepa.

B mporecce neknuii peKOMEHIYETCs BECTH KOHCIEKT JICKIIUI: KPaTKO M CXEMAaTHYHO
q)HKCI/IpOBaTI) OCHOBHBIC HJIE€HU, BBIBOABI U O606H.[eHI/I$I JICKIIMH, BBIACIIATH BAXHBIC MBICIIH,
KJIIFOYCBBIC CJIOBA W TCPMUHBEI. HGO6XO)II/IMO OTMCTUTHL BOIIPOCHI MJIUW MATCpHAJIbl, KOTOPBIC
BBI3BIBAIOT 3aTPYAHCHUS, U IOIBITATHCA HalTH OTBETHI B peKOMeH]IOBaHHOﬁ JuTeparype. Ecmu
pa3oOpaTbCsi B Marepuayne He yaaeTrcs, cielayeT chopMyiaupoBaTh BONPOC U 331aTh €ro
NPEIo/IaBaTeII0 Ha KOHCYJIBTAI[MH UM BO BPEMSI CEMUHAPCKOTO (IPAKTUYECKOT0) 3aHSATHS.

Cemunap — 310 Gopma y4eOHOI IesATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJACHHUH I0]I

ONEeKTPOHHBIA JOKYMEHT



PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycrienmHoi MoAroTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
o0cyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U MU JJISi OOCYXKICHHUS, YTO MOMOXKET
ri1y0xe NOHATh MaTepuaj U IPOAEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a1a4 O TEMAM HEJIENH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMU BBIIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHus Ha 3Talbl, YTOObI
n30exarb NEperpy3kd U Jydlle yCBOUTHb MaTepuan. lVcnonb3oBaTh pa3ivyuHble MCTOYHUKU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKAX TEM W CBUJICTEIBCTBYET O KAueCTBE NMOHMMAHHS OCHOBHBIX MOHSATHH HM3y4acMOTro
marepuaia. TecTOBbIC 3allaHHsi COCTABJICHBI K KIIOYECBBIM TOHSTHSIM, OCHOBHBIM pa3jeiaM,
B2)XHBIM TEPMUHOJIOTHUECKUM KaTErOPHSIM U3y4aeMOM JUCIUTUTAHBI (MOJTYJIs).

JlJis1 IOATOTOBKU K TECTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYCSCKHIA anmapar JUCIUILTHHBI
(MOTyJIs1), TOHUMATh CMBICJT HAYYHBIX KATETOPUI U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JeKkcuke. BnaneHue MOHSATUHHBIM ammapaToM, BKIOYEHHBIM B TECTOBBIC 3a/IaHUs, MO3BOJISIET
NperoAaBaTel0  OBICTPO  MPOBEPUTh  ypPOBEHb  TNOHMMAHHs  CTYICHTAaMH  Ba)KHBIX
METO0JIOTUYECKUX KaTeTOPHil.

CopeeHoeaHue — OpraHru30BaHHOC MCPOIIPHUATHC, B paMKax KOTOPOro Yy4YaCTHUKHU
COIICPHUYAKOT Apyr' C ApyroM s JOCTHUKCHUSA OHpG,Z[CJ'ICHHOfI neim, AEMOHCTPUPYSS CBOHU
HaBbIKH, 3HAHUA HUJIN CII0COOHOCTH B 3aJaHHOM o0nacTu.

bonycnvie b6annibt — 3TO OIEHKH, KOTOPBIE CTYACHTHI MOTYT MOJYYUTh 3a BBHITIOJHEHHE
JIOTIOJTHUTEIBHBIX 3a/IaHUMN.

®opmar OOHYCHBIX OaUIOB TMO3BOJIIET CTYAEHTaM YIYYIIUTh OOIIYI0 OIICHKY IO
JTUCHUTIINHE (MOIYJII0) M CTUMYJUPYET YIiyOJIeHHOE U3yYeHUE MaTepuara.

Camocmosmenvnas paboma — paboTa CTYyJEHTOB, HAaNpaBICHHAs Ha YIIyOJEHHOE
M3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCHMITIIUHBI (MOTYJIS).

B nporecce camoctosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepHajaMM NP MUHUMAJIbHOM Y4acTHUH MperojiaBaTess. 3a1auu CTyIeHTa BKIIOYalT padoTy
C KOHCIEKTaMH JIeKIHi (06paboTka TeKCTa), MOBTOPHOE U3yUYeHUE YUEOHBIX MAaTepUaJIOB IJIAHOB
U TE€3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHNE YUeOHO-UCCIIEA0BATEIbCKUX
3aIaHUI U IpYyToe€.

CucremMa OLleHMBAHUA Pe3y/IbTATOB 00y4YeHHS 10 JUCHHUILIMHE (MOAYJII0)

Kpurtepun nosyyeHusi ypoBHsl M OLleHUBAaHUAA CPOPMHPOBAHHOCTH KOMIIETCHUHMH 110
aucuunanne (Moay.J0) «Komnsroreproe 3peaue (Computer vision)

OrneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOY4alOMIMXCS MO JUCHUIUIMHE (MOJYJIIO)
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOYHOM aTTECTalUH.
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IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
IK3amena, 1ipu 3TOM IMPOBOJUTCA OLICHKA KOMHGTGHHHﬁ, Cq)OpMI/IpOBaHHBIX 10 AUCIUIIJIIUHE.

s olieHMBaHMS TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M IPOMEKYTOUHON aTTECTAaluU
UCTIONB3YeTCs JecATHOaUIbHAs IIIKaja OLICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
NATHOAIITFHOM IIKAIOH CIeyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiutadyce JUCHUIUINHBI:

[ecarudasnbnas IlarnéanabHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLIEHKA OLICHKA JAMCUHMILIMHE (MOLYJIIO)
10 OTnaHO CTyZneHT TONHOCTBIO BIa/IeeT 3HAHWAMH, HM3II0KEHHBIMHA B
9 OTIM4YHO paboueii mporpamMme, U TIYOOKO OCMBICISIET AMCUUILIHHY
) OTIIMYHO (MoyTB). On CaMOCTOSITEITEHO u JIOTHIECKU

MOCJIEIOBATENIbHO OTBEYAeT HAa BCE BOMPOCHI, AKICHTHPYS
BHUMaHUE Ha HauOoJiee BaXXHOM. YMeEET aHaJM3UPOBATh,
CpaBHUBATB, KJIacCH(DHITMPOBATH, 000011aTh,
KOHKPETU3HUPOBATH )41 CUCTCMAaTHU3HNPOBATh I/I3y‘IeHHI>II>'I
MaTepuall, BBIACIAA KIHOYEBBIC MOMCHTBI M YCTaHAaBJIMWBas
MPUYMHHO-CIICICTBEHHBIE  CBs3u.  YeTko  (opmynupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET PE3YJbTAThl aHAINU30B U
JNPYTUX MCCICAOBAHUM, & TaKXKe pEIIaeT CIIOXKHbBIC 3ajadu.
CTygeHT XOpomo 3HAaKOM C METOAaMH HCCIIeJOBaHMUS,
H€O6XOI[I/IMI)IMI/I JJIs HpaKTH‘IeCKOﬁ ACATCIIBHOCTU, U YMECT
CBSI3bIBATH TEOPETUUCCKUE ACTICKTHI TUCIUTUTAHBI (MOAYJIS) C
MPaKTUYECCKUMU 3aa4aMHu.

7 Xoporio CryneHT o0nanaeT 3HAHUSAMM IMPEAMETa MOYTH B IOJTHOM

6 Xopomo o0BemMe pabodeil TporpaMMBbl U CAMOCTOSATENHHO, JIOTHIECKH
MOCJICZI0BATEIBHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
AKICHTUPYA BHUMAHUC Ha HaH60nee 3HAYNUMbIX MOMCHTAaX.
OH ymMmeeT aHAM3UPOBaTh, CPABHUBATH, KJIacCU(DUITUPOBATH,
000011aTh, KOHKPETH3UPOBaTh M  CHUCTEMATH3HPOBATH
M3YUYCHHBIH MaTepua, BBIACTSS €ro KIOYEBbIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJIICACTBECHHEBIC CBs3H.
@OopMyJIMpYyET CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl AHATU30B U APYIMX HCCICIOBAHUM, a TaKKe
pelIaeT CIOKHbIC CUTYAIMOHHBIC 33/aun. CTYJEHT XOPOIIo
3HAKOM C METOAAMM HCCJICIOBAaHHUS, HEOOXOIMMBIMU IS
MPAKTUYECKOW  JICATENIbHOCTH, W  YMEET  CBS3bIBAThH
TEOPETHUUECKUE AaCIEeKThl TpeaMeTa ¢ MPaKTHYSCKUMHU

3aJa4aMH.
5 YnoenerBoputensHo | CTyseHT oOiagaer 0a30BBIMH 3HAHHSAMH 10 JAMCIUTUIMHE
4 V oBneTBOpuTENBHO | (MOAYIIO), HO HCHBITHIBAECT TPYIHOCTH pu

CaMOCTOSITEIIBHBIX ~OTBETaX M  HCIOJB3YyEeT HETOYHBIC
dhopmynupoBKu. B X01e OTBETOB OH JOITyCKAeT OIIHOKH,
Kacaromuecsi cyTH BompocoB. CTyIEHT CIOCOOEH pemaTh
TOJIBKO cCaMble TMPOCThIE 3aJadyd M BlaJeeT JHIIb
MUHHMAaJIBHBIM HA0OPOM METOJIOB UCCIIEIOBAHNSI.

3 He cnaun CryneHT He oBIael 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110
He cnan NpeAMETY U HE MOKET OTBETUTh Ha BOIPOCHI, AaXKe €Clu
1 He cian MpernoaBaTeNib  3aJaeT  JIOMOJIHUTCIbHBIC  HABOJSIINC
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

BOIIPOCHI.

Hucnurmuaa  (Moxyis) «KommberotepHoe 3peHue (Computer vision) OIEHUBACTCS
CJICAYIOIIMM 00pa3oM:

AKTHBHOCTB Bec | KotnuecTBo Onucanue
Homarnaue 3aganus | 40% 4 Habop 3amad mo TeMam Henenu
Tecthr 20% 6 IMuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

PEHIUTD 3a OrPAHUYCHHOC BPpEMA

CopeBHOBaHUSA 20% 2 MeponpusTtue, B paMKax KOTOPOTO YUaCTHUKHU
COIIEPHUYAIOT JIPYT C APYTOM AJISI TOCTHIKEHHS
OIIpEAEIICHHOM [eTH, IEMOHCTPHUPYS CBOM HABBIKH, 3HAHHS
WJIM CIIOCOOHOCTH B 3aJJaHHOM 001aCTH

Dx3ameH 20% 1 [TucemeHHast Wiw yCTHas paboTa Hall 3aJJaHAEM,
HanpaBJICHHBIM Ha MPOBEPKY MOTYYSHHBIX 3HAHUH 1
HABBIKOB I10 TUCIUTLTHHE (MOJIYIIIO)

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJKHO ITIOJTYYCHHUC 6OHYCHBIX 0asIoB.

HroroBasi oneHKa pacCYNTHIBAETCS MO0 HAKONMHUTEIbHOM NMPH YCJIOBUH, €CJIU CPeTHUI
0aJj1 cTyaeHTa cocrapisieT 4 u 0oJiee 6ayL10B, Mo opmyJie: «0,4 X cpenHee 3a JTOMaIIHUE
3amanus + 0,2 x cpexnee 3a Tectsl + 0,2 X cpenHee 3a copeBHOBaHMS + 0,2 X dK3aMeH».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

Jdomamnee 3aganue 1.

Bawa 3agavya — uayuunts penosutopui ultralytics n obyuuts cete YOLO ana getekuyun obLeKToB
Ha patacete SkyFusion. 3To cneyMannaMpoBaHHbIi gataceT Ana obHapyXeHus manblix o6bekToB
(TpaHcnopT, Kopabnu 1 camMonéTkl) Ha CNYTHUKOBLIX CHMMKax. B npouecce BeINONHEHWA 3a0aHUs Bbl
npoiaéTe Yepes HEeCKONbLKO 3TanoB, 3a KaXAbIM U3 KOTOPLIX Nony4yute 6annbl:

2 banna — koHBepTauwsa train n valid yacten pnaraceta B hopmart pasmeTtku YOLO;

4 6anna — oby4eHune ceTu (Hanpumep, YOLOV8N) ¢ default-napameTpamu;

6 bannoB — nobasnTth ClearML-norvpoBaHme 3KCNEpUMEHTa;

8 6annos — nobas npocran mogudukauma koHdura mogenu (Hanpumep, yolov8.yaml);

10 6annoB — nobute peaynstat mAP:0,5 > 0,62 Ha test-ceT, KOTOpLIN yKe NpUNoXKeH 4NA Bac.

Baw pesynerat 4oMmKeH NpeBbilaTth yKa3aHHble 3Ha4YeHNA METPUK, 4yTObLI nony4uTe COOTBETCTBYHOLLEE
KonuyecTeo 6annos.
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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. UM3yuute OCHOBHBIE METO/ABI CETMEHTAIMN U300paKEHUH, TaKhe KaK CEerMEeHTalMs Ha
OCHOBE IIOPOTOB, METOJI AaKTHBHBIX KOHTYpOB (snakes) W cermMeHTalus ¢ HCHOJIb30BaHHUEM
HelpoHHBIX cerelt (Hanpumep, U-Net). Hanuimire kpatkoe onucanue Kaxj0oro MeToa.

2. Peanusyiite anropuT™M cerMeHTalMK M300pakeHHs ¢ UCIOJIb30BaHUEM Mojenu SAM
(Segment Anything Model) na HaGope nannbix (Hanpumep, COCO nnu Bam cOOCTBEHHBINH HaOOp
n3o0pakenuit). OneHUTEe Ka4eCTBO CETrMEHTAllMd C TOMOIIBI0 METPUK, Takux kKak loU
(Intersection over Union).

3. TIpoBeamTte >KCIIEpHUMEHT, U3MEHSS MapaMeTphl Mojenu SAM, u mpoaHaNH3HpyHTE,
KaK 3TO BJIMSET HA KAUeCTBO CETMEHTAIIH.

ONEeKTPOHHBIA JOKYMEHT



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 MOJIEIHU C TOMOIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

3. WMsyuure meronwr omnenku mo3sl (Key-Point Estimation), tTakue kak OpenPose nmm
PoseNet. Peasin3yiite ouH U3 3TUX METOJIOB HAa HAOOpE JAHHBIX U BU3YAJIU3UPYHTE PE3YIIbTATHI,
OTMETHUB KIIIOUEBbIE TOUKH HAa N300paXKECHUSIX.

3aganue 3.

1. Wsyuute metonsl pacniozHaBanus null (Face Recognition) u nepennentudukanuu (Re-
Identification). HanummTe kpaTkoe onucanue moaxo10B, Takux kak FaceNet u DeepFace, a takxke
WX PUMCHCHHUS.

2. Peanu3syiiTe cucteMy pacno3HaBaHUs JIMILL C UCIIOIb30BaHUEM MPEAO0YUCHHON MOJIEIH
(nanpumep, FaceNet) Ha Habope nzo0paxkenuit. OlieHUTe TOYHOCTH PACIIO3HABAHUS HA TECTOBOM
Habope JaHHBIX.

3. M3yuurte MeToabl MHOTOKpPATHOTO OTciekuBaHus 00bekToB (MOT), Takue kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite onuH U3 METOI0B Ha BHJIEO C
HECKOJIbKUMH JIBMKYIIUMUCS OOBEKTAMH U BU3YATTU3UPYHTE PE3YIbTaThl OTCICKHBAHUS.

JlomamHee 3ajaHue 3.

3aganue 1.

1. WUsyuute ocuoBHble sTansl OCR: mnpemoOpaboTka wu300pakeHUs, CErMEHTalus
CHUMBOJIOB, paclo3HaBaHue 1 MocToopadoTka. Onumnte TunudHbie mpodieMbl OCR u MeTob! ux
pelIeHusl.

2. Peanusyiite mpoctyto cucremy OCR Ha 0aze oTkpwITOil OuONMHMOTEKH (Hampumep,
Tesseract) u nporecTupyiite e€ Ha HabOpe CKaHMPOBAHHBIX JIOKYMEHTOB Win (oTorpaduii ¢
TEKCTOM.

3. H3yuwmre MeToqnl pacnio3HaBaHUs jaeiicTBuid (Action Recognition) B Bu€0, HamIpuMep,
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) ¥ onuumuTe, Kak OHO NPUMEHSAETCS B KOMIBIOTEPHOM 3pEHHMHU (HAIpUMEp, METOMAbI
contrastive learning: SimCLR, MoCo).

2. PeammsyiiTe TpEeHHPOBKY NPOCTOW MOJEIN CaMOKOHTPOJIHPYEMOTO OOYy4YeHHs 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. Onummure, Kak OHU CBA3BIBAIOT BU3yalbHbIE U TEKCTOBBIE IaHHBIE.

3aganue 3.

1. MW3yuute MeTonbl ONTHUMM3ALMU MOJIENEl Uil YCKOpeHHs MH(epeHca: KBaHTOBaHMUE,
npayHuHr, knowledge distillation. OnuimmTe NpUHIMIIBI K&KI0TO METO/A.

2. Bribepure npenoOydyeHHy0 mMozaenb (HanpuMmep, ResNet) u mpoBeanTe SKCIIEPUMEHT
10 €€ ONTUMH3AINHN C TIOMOIIBIO OJHOTO U3 METOJIOB YCKOpeHust. CpaBHUTE CKOPOCTh U TOYHOCTh
710 ¥ TIOCJIE ONITHMH3AIINH.
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3. MUccnenyiite OubGnmoTekn M WHCTpYMEHTHI s yckopeHust mHpepenca (TensorRT,
ONNX Runtime, OpenVINO) 1 onummre uX OCHOBHbIE BO3MOKHOCTH.

HpHMeprIe 3aJlaHUA 10 TeCTaM

Tect 1.

1. KakoBa ocHoBHas (HyHKIHS HOTOAMOIOB B Kamepe?
a. YBenuyeHHe IpPKOCTH U300pakeHUs
b. TIpeoOpa3oBaHue cBeTa B AIEKTPUICSCKUIT CUTHAI
c. CoxpaneHue n300paxeHUsI HA HOCUTEINE
d. VYmopaBicHHe 3KCIO3UIUEH KaMephbl
Ortgert: b.
2. Yro takoe acbaiiepu3arus?
a. Ilpomecc nmpeoOpa3oBaHus 4ePHO-OETIOT0 U300PAKEHUS B IBETHOE
b. Vcrpanenue nBeTOBBIX apTe(aKTOB Ha H300PAKEHHSIX
c. IIpeobpa3zoBaHue IaHHBIX C CEHCOPA B MOJIHOIBETHOE U300paKeHHE
d. TIporiecc BoIpaBHUBAHHS U300pAKEHHIA
Ortgert: C.
3. KakoBo ocHOBHO€E Ha3zHa4eHHe 1IBeTOBOM Moaean HSV?
a. OtobOpaxxeHue 11BeTa B TEPMUHAX SIPKOCTU
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. Kakoli 1BeT COOTBETCTBYET KOMOMHAIIMHU BCEX TPEX MEPBUYHBIX 1IBETOB B Moaen RGB?

a. YepHsbiit
b. Benbrit

c. Cepsorit

d. KpacHsrit

Ortgert: b.

5. YTo Takoe MOoMUKCenbHas onepamus?
a. Omepanus, IpUMEHSONIAascsa KO BCEMY H300paXeHUIO [IETUKOM
b. Omneparys, npuMeHsieMas K OTACIbHBIM MHKCEISIM H300paKeHUsI
c. Ilponecc nepecuera 3Ha4EHUSI MUKCEISA B HOBOW IIBETOBON MOJIENH
d. VYiyuumeHune KOHTpacTa U300paKeHHUs

Ortgert: b.

6. Kakast onepanys nucnosb3yeTcsi 17 MOBBIIIEHHUS KOHTpAacTa U300paxeHus ?

a. BeIipaBHHBaHHE THCTOTPAMMBbI
b. bunapuzanus

C. Harepnosmsinus

d. ebaiiepuzarms

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

ONEeKTPOHHBIA JOKYMEHT



b.
C.
d.

Ortsger: b.

Nutepnonsamnus
['omorpadus
Koppekuus

8. UTo Takoe alMacuHT B KOHTEKCTE IUPPOBOI 00padOTKH U300paKeHUIt?

a.

b.
C.
d

OrtserT: a.

Bo3unkHOBEHHE HEXEIaTSIbHBIX apTe(i)aKTOB B pE3YIbTaTC JUCKPETU3aAlIUN

[Ipouecc criaxkuBaHus U300paKEHUST
VYBenuueHue pazperieHus n300paxeHus
YMeHblIeHne pa3peieHus n300pakeHus

9. Kakoii U3 clieyronux METOA0B Yallle BCEro UCTOIb3yeTcs sl 60phObI C aTMaCUHTOM 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(OIOTHUECKUX 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

MaxkcumansHbiii Recall yBenuuntcs
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

nerektupoBanus 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 OoJblIne OOBEKTHI, Ha
MOCJIEHUX — CaMble MaJICHbKHUE

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

JIroObIe OOBEKTHI AETEKTUPYIOTCS Ha JIFOOBIX TOJI0BaX

8. UTo mpecka3pIBaIOT JIOKAIM3AMOHHBIEC BBIXOBI anchor-based nerexTopoB?

a.

b.
C.
d

Ortsger: b.

Koopaunats! nieHTpoB 00KCOB, W, h

[TonpaBkH K pacmo0KEeHHUIO U pa3Mepy sIKopein

KoopamHatsl 1eBOro BepXHero u MpaBoro HIHKHETO 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 JICTCKTOpa?

a.

b.

C.

d.

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

1. Kakoit mogsuy 3apaun Keypoint Detection He siBisieTcst 0c000 pacpocTpaHEHHBIM?
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. Jlerexkuus OTACNBbHBIX YaCTEU TeJIa U BRIOOP TOYEK MO OOKcam
d. OnHOBpeMeHHOE Mpe/CKa3aHue TEIUIOBBIX KapT TOYEK M HAMpaBJICHHH HX
COCIUHCHHI
OTBer: C.
4. Kakue ecTh OTIMYUTENbHBIE 0cOOeHHOCTH npakTudecku y Bcex CNN metonos s HPE?
a. Hcnonp3oBanue Attention

b. KackagHoe nocTpoeHue 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
CTEeKUHT 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 pa3merka: oauH u 10T ke ID B pa3HbIX Kiaccax, pazusie ID B oqHOM
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 IIEHTPOMI0M Kitacca 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 mepeyuciieHHBIX JOCCOB SIBHO PabOTalOT €O CONMKEHHEM/OTTAJTKHBAHUEM
JIECKPUIITOPOB?
e. Softmax Loss
f. Contrastive Loss
g. Triplet Loss
h. CosFace
OtBerT: b, C.

le/lMepHOG 3aIaHUE K COPCBHOBAHUIO

1. ®opmaT copeBHOBaHUS

VYyacTHUKY (MHAUBHUIyadbHO WM B MMUHU-TPYIIAx) NOJIY4aloT JaTaceT n300paskeHUH Ist
3aJa4u KiIaccu(UKaIUH.

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

CopeBHOBaHUE MTPOXOUT B TEUEHUE OJHOTO 3aHATHS:

e TIEpBas YacTh — pa3paboTka u 00yueHHne MOJICIIH;

e (MHATBHAS YaCTh — OTIpaBKa MpeAcKa3aHuii 1 GOpPMHUPOBAHUE 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 100 KiIaccu(UKaIKs Ha OCHOBE 3apaHee MU3BJICYEHHBIX PU3HAKOB (I10 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 CpaBHUTbH MOJIENIN IO BATUAALIMOHHON METPHKE.
 BeiOpathb nyunnyro Mojeb.
o Caenatp puHAIBHOE MIPEICKA3aHKE JIsi TECTOBOM BHIOOPKH.
3. OrpanuveHnust
e 3ampenieHo HMCIOJIb30BaTh TOTOBBIE PEIICHHS C BHEUIHUM OOYy4YeHHEM Ha TECTOBBIX
JAHHBIX.
« PazpernieHo ucnomnp3oBath npeaodyueHasie CNN.
e TecToBast BEIOOPKA HCTIONB3YETCS TOJIBKO OJIMH Pa3 JUisl PUHAIBHON OTHPaBKH.
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 3HaueHNE METPUKHU HA TECTOBOW BBHIOOPKE.
e [To3unnst B U'TOrOBOM PENTHUHTE.
KauecTBo moaxoana
o KoppekTHoCTh MpenoopaboTKu U300paKeHHiA.
e Peamuzarnus 6azoBoit CNN.
o Peanuzanus ynydimeHHON MOJIEIH.
» KoppekTHoe pa3zieneHre 1aHHbIX Ha 00y4YeHUE U BaTUIALMIO.
o Hayinune cpaBHeHUs mozeneil.
o O6ocHOBaHMe BbIOOpa PUHATBHOM MOJEIH.
e Ucnionp3zoBanue koppektHoit TepmuHOaorun (CNN, ayrmeHTanus, nepeoOydeHue u ap. ).
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBeTt Kommnerennus
n/n
1. | Kakoe mporpaMMHOe CpelICTBO pealn30BaTh JUIs F1-score kak OIIK-3
OLIEHKH KauecTBa MOZAEIH KiIaccupuKauy Ipu HHCTPYMEHT
HecOaTaHCHUPOBAHHBIX JaHHBIX ? MIPOTPaAaMMHON METPUKH
2. | Kakyro maTeMaTn4ecKyro MoJellb apXUTEKTYPHOTO Skip connection / OIIK-2
pELICHUsI NCTIOIb30BATh JIIS YIIIyOICHUS Residual Block kak
HelpoceTn? MaTeMaTH4YecKast
MOJIEIb
3. | Kak chopmyaupoBath pe3ynbTaT IPHMEHEHUsI VLM / Vision Language I1K-3
MyJIbTUMOJATBHBIX MoJenel s 3a1au VQA u Models kak pemenue
Image Captioning? po¢eCCHOHANBHOM
3a71auu
4. | Kak MaTeMaTHYeCKH KOPPEKTHO TIOCTABUThH 3a/1a4y YOLO xaxk IK-2
OJTHOATAITHOTO JIETCKTUPOBAHUSI 00BbEKTOB? (hopMynHpoBKa 3a1a49H
JETEKLUH 33 OJIUH
MPOXO.
5. | Kakyro matemMaTn4eckyro MoJiellb UCIOIb30BaTh CaépTouHast HepoHHas OIIK-2
JUIs1 OITUCAHUS ONepalyy CBEPTKU PU PUIbTPALUN CeTb Kak
M300pakeHui? MaTeMaTH4YeCcKas
MoJieTh 00paboTKH
6. | Kakoe mporpamMMHO€ CpesCTBO BEIOpATh IS PyTorch kak OIIK-3
pa3pabOTKH MPHUKIIAJHBIX PEHICHUH B UHCTPYMEHT
KOMITBIOTEPHOM 3peHuu Ha Python? pa3paboTku
MIPOTPaMMHBIX CPEICTB
7. | Kak MaTeMaTHueCKH KOPPEKTHO C(HOPMYIIUPOBATH 3anaua kiaccuGuKaumn [K-2
3ajauy Kiaccu(pUKauy H300pakeHUH ¢ KaK MaTeMaTH4yecKast
WCTIOJIb30BaHHEM BEPOSTHOCTHBIX MOJCIICH? MOCTaHOBKA MPOOJIEMBI
8. | Kakoii pe3ynbraT npodeccuonanbHoi 3a1auu pose | CkesieTHast MOJE/b KaK IK-3
estimation MCIIOJIb30BATh JUIS aHAJIM3a JBIKEHUH (dopmyupoBka
yenoBeka’? pe3yibTaTa 3a1a9u
9. | Kakoii MaTeMaTHYeCKUIA METOJI ONITUMA3ALNA CToXacTHYECKUH OIIK-2
MPUMEHHTH JIJIsI MUHUMHU3aIMK (YHKLIUH [TOTEPh IPaJiEHTHBIN CITYCK KaK
pu 00y4eHU:u Moaeu? METOJ ONTUMH3AIIUH
10. | Kaxoe nporpamMmMHOe CpeJCTBO HCIOIb30BATh IS OpenCV kak OIIK-3
peanu3anuy naiuiaitHoB 00paboTku n300pakeHnit | (GpeliMBOpK pa3paboTKh
¢ GPU-yckopenuem? MIPOrpaMMHBIX CPENICTB
11. | Kakyio maTeMaTH4eCKyI0 METPUKY BBIOPATH JJIsI Mean Average Precision IK-2
OIICHKH KaueCcTBa JIETEKIIMA 00BEKTOB HA pa3HbIX KaKk MaTeMaTHdecKast
YPOBHSIX IepeceueHus? Mepa KauecTBa
12. | Kakue cnenctBusi npuMeHeHHs GyHAaMEHTaIbHbBIX MynbTUMOaTBEHOE [K-3

mozeneit (CLIP) yuects npu permennu 3agau VQA?

IIOHUMAHHUEC KaK
pe3yJIbTaT aHaIn3a
HOCJIENCTBUN

ONEeKTPOHHBIA JOKYMEHT




13. | Kakyro MaTeMaTHUYECKYIO OIEPaIIIO UCCICA0BAaTh B |  MeXaHW3M BHUMaHHS OIIK-2
OCHOBE TpaHC(HOPMEPHBIX apXUTEKTYp IS yuéra KaK MaTeMaTH4YecKas
3aBUCHMOCTEH? oTieparys MOJIeIN

14. | Kakyio apXuTeKTypy MPOrpaMMHOTO CPEACTBa Encoder-Decoder kak OIIK-3
BBIOpATh JUIS pPeaTU3aliy 33/1a4 CerMEHTAIUH ApXUTEKTypa
M300pasKeHHIA? MIPOTPaAaMMHOM CHCTEMBI

15. | Kak MaTeMaTH4ecKy KOPPEKTHO MOCTABUTH 3219y CemaHTHYeCKAs IK-2
CEeMaHTHYECKON CErMEHTAlMH ¢ Y4ETOM KOHTEKCTa CErMEHTAIHS KaK
TAKCeen? (hopMymHupoBKa

MaTeMaTUYeCKOi
3a1a4n

16. | Kaxoii pe3ynbTar npodecCHOHaIbHOTO Banupanus Ha BHIEO IK-3
IKCIIEPUMEHTA MOJyYHUTh MTPU BaJHIALNN MOJICITH KakK (pOpMyITHpOBKa
Ha BUJICOTIOTOKE? pesynpTaTa

TECTUPOBAHHUS

17. | Kakyro maTeMaTHYECKYIO MOJICb apXUTEKTYpHOTO | PasneneHue Ha maTyu U OIIK-2
MIPUHIIMTIA UCTIONB30BaTh B Vision Transformer 00paboTKka Kak
(ViT)? M0CJIe/I0BATEILHOCTD

TOKEHOB

18. | Kak maremMaTH4ecku KOPPEKTHO CHOPMYTUPOBATH Object Detection xak IK-2
3ajauy ornpeJiesieHust 00bEKTOB M UX JIOKATN3AIH MareMaTHYecKas
Ha N300paskeHnu? MIOCTaHOBKA 3a/1a41

19. | Kakoii anropuTm pearn3oBaTh B IPOrPaMMHOM Non-Maximum IK-3
CpeAcTBe Ui ycTpaHeHus ay0nukaros bounding Suppression (NMS) kak
box'oB? porpaMMHast

peanu3zanus
20. | Kakoe mporpaMMHOE CpeJICTBO pa3padoTaTh AJst Data Augmentation kak OIIK-3

yIIydIeHus: 00001aromeit CrrocoOHOCTH MOIETTH
npu 00y4eHuu?

HHCTPYMEHT
pa3paboTKu
MPOTrPAaMMHBIX CPEJICTB

ONEeKTPOHHBIA JOKYMEHT
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