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1. Kparkas xapakTepucTHKA JUCHUILINHBI (MOLYJIs1)

Pabouas nporpamma qucuuminasl (Moayisi) «Computer vision (KomnbsroTepHoe 3peHue)»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCy1apCTBEHHBIM 00Pa30BaTEIbHBIM CTAH/IAPTOM
BEICIIEr0 OOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOCcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamuMTHKA, YTBEPXKIEHHBIM MPHUKAa30M MHHHCTEPCTBA HAayKH M BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Nzyuenune aucrurmuasl (Moayis) «Computer vision (KommbroTepHoe 3peHuE)» MO3BOJISET
MOHSITh, KAaK MalIMHBl MOTYT HHTEPIPETUPOBATh U aHATU3UPOBATH BH3YyaJbHYI0 HH(OPMAIIHIO,
YTO OTKPBHIBAET HOBBIE BO3MOXXHOCTHM B TaKHX OO0JAacTAX, KaK aBTOHOMHBIE TPAaHCIIOPTHBIE
CpeACTBa, MEIUIIMHCKAsI TUarHOCTUKA U 0€301acHOCTh. JTa AUCHUILTMHA (MOYJb) COYETAET B
cebe >I1eMeHThI MAIIUHHOTO 00yUeHus1, 00paboTKU N300paKeHUN U UICKYCCTBEHHOTO MHTEIICKTA,
4TO JIesIaeT €€ KIIFOUEBOM ISl Pa3BUTHUSI COBPEMEHHBIX TEXHOJIOTUI M MHHOBAIMOHHBIX PEIICHUM.

MecTto tucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuumnimnnaa (MOAyib) BKIIIOUEHA B Y4€OHBII TUIaH IO IPOrpaMMe MOArOTOBKU
OaxanaBpuata no HanpasiaeHuto 38.03.05 busnec-unpopmatuka, npoduns busnec-ananuTuka u
BXOJIUT B BapuaTHBHYIO 4YacTb broka 1, dopmupyemyro yuacTHUKaMu 0Opa30BaTEIbHBIX
OTHOUIEHHUM.

Huctunnuna (Moayns) uzydaercs Ha 3 win 4 Kypce B 5, 6, 7 wiu 8 ceMecTpe Ha BBIOOD,
JIOCTYITHA [T IPOXOXKACHHSI IIPU YCIOBUY YCIIEITHOTO 3aBEPLICHUS AUCUUILINHBI (Moayiis) «Deep
Learning (I'mybokoe o0ydeHHe)».

Leap udyyeHus AUCHMILUIMHBI (MOIYJIsI): OCBOGHHE METOJOB M AallFOPUTMOB JUIS
ABTOMATHYECKOTO aHaJM3a, 00pabOTKM M MOHMMAHUS BHU3yaJTbHOW WH(POPMAIMH C TOMOIIBIO
KOMIBIOTEPHBIX CUCTEM.

3agauyu u3ydeHusi TMCHUINIHHBI (MOLYJIS):

— (¢opMupoBaHWE 3HAHWW TPHHIMUIBI TOXYYCHHS M XPAaHCHUS U300paKCHHUS B
KOMIIBIOTEpE, KIIACCHYECKHe HeoOydaeMble METOIbl 00pabOTKH N300paKeHU;

— ¢opMupoBaHUE 3HAHUN YCTPONCTBA apXUTEKTYphl 0IKOOHOB HEWPOHHBIX CETEH IS
3a/1a4 KJ1accu(UKaIK, CETMEHTAIUH, ICTEKIINN;

— ¢opMupOBaHHWE 3HAHWI KaK TpaHCPOPMEPHBIE APXUTEKTYPHI AIalTHPOBAHBI JIJIS
obmactu CV;

— ¢opMupoBaHUEe 3HAHUI aKTyalbHBIX MOAXOBI B 3a/lade JETEKTUPOBAHUS OOBEKTOB:
two-stage/anchor-based,anchor-free;

— ¢opMupoBaHUEe 3HAHUN YCTPONUCTB U MPUHIIUIIOB paOOTHI apXUTEKTYp HeHpoceTel st
3a/1a4 CerMEHTAIlMH, pose estimation U pacrio3HaBaHUs JICHUCTBUM;

— (dopmupoBaHUEe 3HAHUN YCTPONUCTB U IPUHITUTIOB PaOOTHI (hyHIaMEHTATBHBIX MOCIICH
B CV, Takux xak CLIP, SAM, Grounding DINO;

— ¢opMupoBaHUe 3HaHUH MOAXOA0B A 00yueHus Moienei 3 (HEeKTHBHOTO U3BICYSHUS
MPU3HAKOB, B yacTHOCTH A1 3a7a4 FaceRec/RelD/Retrieval;

— (¢opMUpOBaHWE 3HAHWW OCHOBHBIX METOJOB JUIS TPEKHWHTA OJHOTO/MHOXECTBA
00BEKTOB;

— ¢opMupoBaHUe 3HAHUH MAWIIaliH ONITUYECKOTO PACTIO3HABAHUS CHMBOJIOB;

— ¢opMupoBaHUE 3HAHUH COBPEMEHHBIX METOBI OOyUEHUS CeTe 0e3 yuuTens;

— ¢opMupoBaHHE 3HAHWH TOIXOJOB K TEHEpalMH HW300paKEeHUil, B TOM YHCIE
reHepaTUBHBIEC U AU(GY3NOHHBIE MOJCIH;

— YMEHUE MPUMEHSThH KIIACCHUECKHUEe METOIbI 00pabOTKH N300paKeHU; i

— yMmeHue oOydaTh HEWpPOHHBIE CeTH I 3aJad  Kiaccuuxanuy/ —JAeTeKun/
CETMEHTAITNHN/ HaX0KJICHUS KITIOUCBBIX TOUYCK/PACIIO3HABAHHMSI ICHCTBUH;
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— YyMeHue pemars 3amgayd 3(p(eKTHBHO 3a cyYeT MOCTPOEHHs JyYIIero manriaiHa
00y4YeHHSI U MCIIOJIb30BaHMs COBPEMEHHBIX OMOINOTEK;

— yMEHHUE NMPUMEHATH (PyHIaMEHTAIbHBIC MOJICTH JUIsl PEILICHHS 3a/1a4;

— yMEHHE pelIaTh 33/1a4M He TOJIbKO Ha CTATUYHBIX KaJpaxX, HO M Ha BUCONOTOKE;

— BIIQJICHUE HABBIKAMH IPOBEACHUS M OICHKH SKCHEPUMEHTOB 1O OOYYCHHIO CeTeil
c000pa3HBIX MMOCTABICHHON 33/1a4€;

— BIJIaJICHUE HaBBIKAMHM JIEKOMITO3MPOBAHMS CIIOKHOCOCTABHBIX 331a4 Ha Oosiee MeJIKue
CO3JaHUI NTAMIIIaliHa, PEIIAOIIEro LEeJIEBYIO 3a1a4y.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

KomnereHnuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIIM T pe3yJbTaTOB 00y4eHHsI M0
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH ynpaBisTh CBOUM YK-6.1. 3HAEeT OCHOBHBIC IPUHITUIIBI
BpEMEHEM, BBICTPAaUBATh U CaMOBOCITUTAHUS
pea30BhIBATH TPACKTOPHUIO camMoo0pa3oBaHus,
CaMOpPa3BUTHS HA OCHOBE npo¢ecCHOHANBEHOTO U
MIPUHITAIIOB 00pa30BaHMs B JUYHOCTHOTO Pa3BUTHUS, UCXOJS
TEYEHHE BCEH KU3HU W3 3TAIOB KapbepHOTO POCTa U
TpeOOBaHUI PHIHKA TPy
YK-6.2. YMeeT miaHupoBaTh CBOE
pabodee BpeMst 1 BpeMmsl IS
camMopa3BuTus. HOPMYITHPOBATH
[EJIN TUYHOCTHOTO U
PO eCCHOHANBEHOTO PAa3BUTHS U
YCIIOBHUS MX JTOCTHIKCHUS, UCXOJIS
W3 TCHICHLIUH pa3BUTHS 00JIaCTH
poheCCHOHATBHOMN
JeSITeIIbHOCTH, WHAUBUIYaITbHO-
JMYHOCTHBIX OCOOCHHOCTEH
YK-6.3. Hmeet npakTHUECKHIA OIBIT
MOJYYCHUS TOTTOTHUTEITEHOTO
00pa3oBaHUs, U3yUYEHUS
JIOTIOJTHATENBHBIX
00pa3oBaTeIbHBIX IPOrpPaMM
OIIK-2. Crioco0eH nmpoBOANTH OIlK-2.1. 3HaeT OCHOBHBIC TCHICHITNH U
UCCIICIOBAHUE W aHATIN3 PhIHKA XapaKTePUCTUKU PhIHKA
UHGOPMAITUOHHBIX CHCTEM H MH(POPMAITUOHHBIX CHCTEM U
WH(GOPMAIMOHHO- WH(POPMAITUOHHO-
KOMMYHHKAIHOHHBIX KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
TEXHOJIOTHI, BRIOMPATH OIIK-2.2. ‘YMeeT MpoBOIUTH UCCIICTIOBAHUE
panroHa bHbIC PEIICHUS JUIs Y aHaJIu3 PHIHOYHOU UH(OPMAIIUU
yrpaBiieHUs: OU3HECOM JUTS OLICHKH MOTpeOHOCTEH
Om3Heca U BRIOOpa ONMTHMAIBHBIX
pelLIeHH
OIIK-2.3. NmeeT npakTHUeCKUi OTIBIT B
pa3paboTKe U BHEIPECHUM
CTpaTeruil ynpasieHUs OH3HECOM
Ha OCHOBE aHAJIN3a PhIHKA
WH(POPMAITMOHHBIX TEXHOJIOTUH
IK-2. Crioco0eH HCITONb30BaTh [K-2.1. 3HaeT OCHOBHbIE MATEMATUYECKHE
COOTBETCTBYIOIIHI METO/Ibl U HHCTPYMEHTAJIbHBIC
MaTeMaTHYECKHUH armapar u CpelICTBa, IPUMEHSIEMBIC IS
WHCTPYMEHTAJIBHBIE CPEJICTBA IS 00paboTKH U aHATH3a
00paboTKH, aHanH3a u uHpOpMAIUH
cHcTeMaTH3auy HHPOPMAITUH 110 IIK-2.2. VYmeet appekTHBHO

TEeME HCCIIENOBaHM JUIsl pEILICHUS
3a1a4 npodeccuoHaIbHON
JIeSITeIbHOCTH

UCIIOJIb30BaTh MaTeMaTHYECKUIt
anmnapat JUIsl CACTeMaTH3aLiH
JaHHBIX U PCUHICHUA
npodecCHOHANBHBIX 33124
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[K-2.3.

Nwmeet mpakTUyecKuid OMBIT
paboTHI C HHCTPYMEHTaAMH
aHanu3a nHGOPMAIUH B paMKax
HCCIIEAOBATEIBCKUX MIPOEKTOB

IK-3. CriocoOeH roTOBUTh HAyYHO- IK-3.1. 3HaeT TpeOOBaHMUS U CTAHIAPTHI
TEXHUYECKUE OTUETHI, o opMIICHUS HAYYHO-
Mpe3eHTAllNH, HAyIHbIE TEXHUYECKUX OTYETOB,
MyOJUKAIHH TI0 PE3yJIbTaTaM Mpe3eHTANUI 1 TyOTHKAIHH
BBITIOJTHCHHBIX HCCIICTOBAHUH IK-3.2. YMeeT CTpyKTYypUpOBaTh U

MPECTABIATh PE3yIbTAThI
HCCIIEIOBAHUM B ICHOU U
JIOCTYITHOH opme

I1K-3.3. HMeeT npakTHYECKUH OIIBIT
MOJITOTOBKH ¥ MyOTHUKAIMN
HAYYHBIX MaTEPUAJIOB,
OTPaKAIOIIUX PE3YIbTATHI
BBIMOJIHEHHBIX MCCIEA0BAHUN

[K-8. CriocobeH ot pyKOBOJICTBOM IK-8.1. 3HaeT NPUHLUIBI U CTaHAApThI
crienManucTa 6osee BEICOKOH yIIpaBICHHUsT TPOCKTAMHU
KaTerOpUY OCYILECTBISATh

I1K-8.2. YMeeT pa3pabaThiBaTh MIAHBI U

IJIAHUPOBAHUE U OPraHU3AIUIO
MPOEKTHOU JIEATEIIbHOCTH Ha
OCHOBE CTAHJAPTOB YIPABICHHUS
MPOEKTaMU

OpraHU30BBIBATh IPOCKTHYIO
JIeSATeIbHOCTD B COOTBETCTBUU C
YCTaHOBJIEHHBIMH CTaHAapTaMU
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3. Temaruueckuii njiax

Nen/ HanMeHoBame TpyaoeMKoOCTh, aKaJeMH4YeCKHE YAChI
n Ounas gpopma TKY
pasaeaa .
AMCUUTJIMHBI Konrakrnan padora CamocTosiTe (rexcymuuit
Jlexkunu CeMuHapsbl KOHTPOJTL
(Moay.is1) (npakTHYecKue Konrpoar Jbuat yCIeBaeMoCTH)
padora
3aHATHS)
1 Ba3oBele 3amaun u 15 15 62 Jlomarmaue
meronsl CV 3aJlaHusl,
Tectbl
2 | IlponBunHyThIE 330241 15 15 62 JHomaniaue
u Metonsl CV 3aJIaHus,
TecThl
3auem c oyenkoii 6
Hmoczo: 30 30 6 124

Oo0vem oucyuniumsl 190

(mooyns) (s ax. u.)

Oobvem OUCUUNTTUHDL 5

(mooyns) (6 3au. eo.)

4. CopepxaHue TMCUMILTHHBI (MO1YJIs1)
Neni/m HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM
AUCHUNJIMHBI (MOYJIs1)

1 Bazossie 3amaun u meronsl CV | U3o0paxkenune. Krnaccuueckue wMetoasr B CV. CoBpeMeHHbBIC
apxutekTypsl CNN. I[locTpoenne 3¢ hekTruBHOTO MaiIuIaifHa 00ydeHUs
ceru. Vision Transformers, CLIP. CermenTanust uzoopakenuii, SAM.
CoBpemenHbIe 1eTeKTOpHI 006ekTOB. Key-Point/Pose Estimation.

2 [IponBuUHYTHIE 33729 U Face Recognition/Re-Identification/Image Retrieval. I'eneparus.

metoabl CV Multi-Object Tracking (MOT). Optical Character Recognition
(OCR). SOTA Self-Supervised Learning. Yckopenue u uHpepeHc
mozeneit. Vision Language Models (VLMs). Action Recognition.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Huxonenko C., Kagypun A., Apxanrenbckas E. ['my6okoe o0yuenune. — CIIO.: TTutep,
2018. — 480 c.: un. — (Cepus «bubnuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

2. Richard Szeliski. Computer Vision: Algorithms and Applications. — Springer Science &
Business Media, 2010.

Jlononnumensnasn numepamypa:

1. Tpack 3. I'pokaem riy6okoe oOyuenue. — CII6.: [Tutep, 2019. — 352 c.: un. — (Cepus
«bubmmoTteka nmporpammucray). — ISBN 978-5-4461-1334-7.

2. 'yadennoy 4., benmxuo U., Kypsmins A. ['mybokoe obydenue / mep. ¢ anr. A. A.
CrnunkuHa. — 2-¢ u3g., ucnp. — M.: JIMK Ilpecc, 2018. — 652 c.: uB. mi1. — ISBN 978-5-97060-618-
6.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepUallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUIaM U HOPMaM U 0OecreunBarolell poBeIeHHE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaroUXcsl, MPETYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMHHAPCKOro (IPAaKTUYECKOro) THMA, TPYIIOBBIX H
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUYECKOTO
obcmyxuBaHusl yueOHOTO 000pyaoBaHus. [lomMeneHus yKOMIUIEKTOBaHbI CIICIMATI3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHMsI, CIy>KAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B yUeOHBIX ayTUTOPUSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— CIEUHATU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomerieHus A1 CaMOCTOSATENIBHOM paboThl 00yJaroIuXcs, B TOM YUCIIE IPUCIIOCOOIEHHbIE
JUISL MCTIONBb30BaHMsI MHBAJIMAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBBS,
OCHAILIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
oOecriedyeHHeM JocTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.

OOyyaromMcsi TPeNoCTaBIAETCA JAOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo¢ecCHOHAIbHBIM 0a3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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HaumeHoBaHue nopraJja
(u3paHus, Kypca, 10KyMeHTa)

CcblIKka

1. | Hayunas anextponHas Oubnunoreka elibrary.ru
OoubnIMoTeKa

https://elibrary.ru/defaultx.asp

2. | basa nagueix wis I T-cnemuanucroB

https://habr.com

3. Bbasza gauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmansHbIi caiiT MUHHCTEPCTBA HAYKHU H
BEICIIIEro o0pazoBanus Poccutickoit eaeparuu

https://minobrnauki.qgov.ru/

5. | ®enepanbhbiii mopran «Poccuiickoe obpasoBanue”

https://www.edu.ru/

6. | Madopmannonnas cucrema "EnuHoe OKHO TOCTyMa
K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru/

7. | Enunas komexkuus 1udpoBeIX 00pa3oBaTeNbHBIX
pecypcos

http://school-collection.edu.ru/

8. | deaepanbHBIA EHTP HHPOPMAITHOHHO -
00pa3oBaTeILHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUILIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO

OCYIIIECTBIICHUU

MpOrpaMMHOTO  O0O€cleueHus, COBpPEMEHHbIE MpodecCHuoHaIbHble 0a3bl  JIaHHBIX
WH(POPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBbI:

HaunmenoBanue I1O IIpousBoacreo JInuensuonnoe / cBo00IHO

pacnpocTpaHsieMoe

OnepannoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, 3apyOexHOe JIMLIEH3UOHHOE
Server)
bpay3epsi:
Sunexc.bpaysep OTEYECTBEHHOE | CBOOOJHO PaCIpOCTPAHIEMOE
Google Chrome 3apy0OexHOe CBOOOJIHO PacIpOCTpaHIeMOe
OducHble IPUIIOKEHHS
Microsoft Imagine (Visio, OneNote) 3apyOeKHOe JIMIIEH3MOHHOE
TeXstudio 3apyOeKHOe cBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOE cBOOOJTHO PACIIPOCTPAHIEMOE
IlporpaMmMHoOe oGecnieuenne UIsi IVIAHUPOBAHUS M Y4eTa BPEMEHH:
Toggle app \ 3apyOexHoe \ CBOOOIHO pacmpocTpaHsieMoe
Cucrembl ynpasJjieHHsI IPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nmiensuonHOe
Cucrembl ynpasJieHusi 0a3aMH JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexnoe | muuensnonnoe
Cucremsbl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGexnoe | munensnonnoe
CnpaBo4YHO-IPaBOBBIE CHCTEMBI:
KoncynsrantlIntoc: cripaBo4HO- OTEYECTBEHHOE | JIMIEH3MOHHOE
IpaBOBasi CUCTEMa
CpencTBa aHTHBHPYCHOM 3alIIMTHI:
Kaspersky Endpoint Security mns OTE€YECTBEHHOE | JINIIEH3UOHHOE
ousneca Cranmapraeiid Russian Edition
Cpenbl pa3pabdoTku:
Visual Studio Code 3apyOexHOe CBOOOIHO paclpocTpaHsIeMoe
Bash (Unix shell) 3apyOexHOe CBOOOHO PacCIpOCTPaHIEMOe
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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/

Anaconda 3apyOexHOe CBOOOIHO pacIpOCTpPaHIeMOe
Robotic Operating System 3apyOeKHOe cBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOexHOe CBOOOIHO PacpoCTpaHIeMOe
Google Colaboratory 3apy0eKHOe cBOOOTHO PACIIPOCTPAHIEMOE
IMakeThl NPOrPaAaMMHBIX CPEICTB U OMOJIHOTEK:

AutoPsy 3apyOeKHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Interactive Disassembler (IDA) 3apy0eKHOe cBOOOIHO PACIIPOCTPAHIEMOE
Cucrembl ynpasJieHusi ondanorpaguyieckoit nHgpopmanmeii:

Zotero ‘ 3apyOeKHOe | CBOOOJTHO PACIIPOCTPAHIEMOE
CepBHuCHI U CIIYKOBI:

Bind 3apyOeKHOe CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOe CBOOOIHO pacpoCTpaHsIeMOe

7. MeroanuecKue v OlleHOYHbIEe MATEPUAJIBI
MeToanyeckue yKazaHHus I 00y4AIOMIUXCS 110 OCBOCHUIO U CHUILIMHBI (MOIYJIA)

B npouecce nzyuenust aucuumumael (Moayiisi) «Computer vision (KomnbsrotepHoe 3penue)»
B paMKax TEKYILEro KOHTPOJIsl YCIIEBa€MOCTH MCIOIb3YIOTCS TaKue BUIbl yueOHOH paboThl, Kak
JEKUUHU, IMPAKTUYECKUE 3aHSTHUS, JOMAIIHHUE 3aJaHus, TECTbl, a TAKXKE pa3JIMYHbIE BUJIbI
CaMOCTOSITENIbHOW paboThl 00y4aroluxcs MO 3aJaHUI0 IIPENOAABATENs, HAIpPaBICHHBIE Ha
pa3sBUTHE  HABBIKOB  NPO(PECCHOHANBHOM  JIEKCUKH,  3aKpeIUIeHHEe  NPaKTHUYECKUX
pohecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Jlekyuss — CHUCTEMAaTH4YECKOEe, IIOCIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  M3II0KECHUE
IpernoaaBaTeneM y4eOHOro MaTepHana, Kak paBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexkuuii peKOMEHIYETCS BECTHM KOHCIEKT JIEKLMI: KPaTko U CXEMaTH4YHO
(UKCUPOBaTH OCHOBHBIC HWIEH, BBIBOJBI M OOOOIICHUS JIEKIHHU; BBIIENATH BAaXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0oaMMO OTMETUTh BONPOCHl WM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYJIHEHHUs, U MOIBITATHCS HAWTH OTBETHI B PEKOMEHJOBAHHOW nuTeparype. Ecin
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JUis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXXAEHHUS, MPOYUTATh HEOOXOJIMMBIE MaTepHalbl U MOJATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJIYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKa3bIBasi CBOM MHEHUS U apTyMEHTHUPYs UX.
[lpr oTBeTax Ha BOMPOCH MPEMONABATENsI CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYKJEHUE U PACIIUPUTh CBOU 3HAHMUSI.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIHHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJIHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STalbl, YTOOBI
n30eKaTh TMEPErpy3kKd W Jydlle YCBOUTH Marepuai. Mcrmonb30BaTh pa3iWvHbIE MCTOYHUKU
uHpOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee Iiy00KOro MOHUMAaHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIHE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHJIETEIBCTBYET O KaueCcTBE MOHHWMAaHHUs OCHOBHBIX MOHSITHH U3y4aeMOTO
Marcpuajia. TecToBBIE 3aaaHusl COCTAaBJICHBI K KIIFOYCBBIM ITOHATHUAM, OCHOBHBIM pasaciiaM,
Ba)XHBIM TEPMUHOJIOTHUYECKUM KaTETOPUSAM HU3y4aeMOM TUCITUTLIAHBI (MOJTYIIs).
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JUi IOATOTOBKM K TECTy HEOOXOAMMO 3HAaTh TEPMUHOJIOIMUYECKHH anmapar JUCLUIIIMHbI
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B PO ECCHOHATBLHON
JeKcuKe. BrnaneHne NMOHATHMHBIM amnmapaToM, BKJIIOYEHHBIM B TECTOBBIC 3aJlaHUs, IO3BOJISET
IpenosiaBaTest0o  ObICTPO  HPOBEPUTH  YPOBEHb  MOHMMAHHUS  CTYJIEHTaMH  Ba)KHBIX
METOIOJIOTHYECKUX KAaTETOPUH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIbHBIX TEM M BOIPOCOB YUeOHOW AMCIUTUINHBI (MOIYJIS).

B niporiecce camocTosTeNbHOM paboOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH NP MUHUMAIILHOM YYaCTHH MPeroiaBaTelis. 3a/1auu CTyICHTa BKIIOYAIOT padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHHUE YI€OHO-HUCCIIEIOBATEIBCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuumianHae (Moay./o) «Computer vision (KomnbrorepHoe 3penne)»

OueHuBaHue ypOBHSI YU4E€OHBIX JOCTHKEHHUH, OOy4YalOMUXCA MO AUCIUIUIMHE (MOJIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISCTCS B (popme
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(POPMHUPOBAHHBIX IIO
JHCIHIIINHE.

s oleHMBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOUHON AaTTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

Ouenka 3a 3auer OO0mas xapakrepucTuka

Jecarudanabnasi) I[IaTudanabHas
pe3yjabTara 00y4eHus Mo

OLICHKA OLICHKA
AMcUUN/IMHe (MOAYJII0)

10 OtinuHO 3auTeHo CTyIeHT MOJIHOCTBIO BJANEET

9 OTIU4HO 3a4TeHo 3HAaHUSIMHM, U3JIOKEHHBIMH B

OTIHYHO 3auTeHo paboueii mporpaMme, u IiIyOOKO

ocMbIcigeT AucuMmiuHy. OH
CaMOCTOSITEIbBHO W JIOTUYECKH
MOCJIEZIOBATEIbHO OTBEYaeT Ha
BCE  BONPOCHl,  aKLUEHTUPYS
BHUMaHNE Ha HauboJiee BaKHOM.
YmMmeer aHaJIU3UPOBATh,
CpaBHUBATh,

KJaccupUIUpPoOBaTh, 0000IIATh,
KOHKPETHU3UPOBATh "
CHUCTEMATU3UPOBATh N3Y4YECHHBIN
MaTepuas, BbIETSAS KIIOUYEBbIE
MOMEHTBl ¥  yCTaHaBJIHMBas
MPUYNHHO-CJIE/ICTBEHHbIE CBSA3H.
Yerko (opMynaHpyeT OTBETHI,
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JecarndanabHasi
OLIEHKA

IIaTuodanabHas
OLICHKA

OuneHka 3a 3a4er

O0mas xapakrepucTuka
pe3yjabTara 00y4eHus Mo
AUCHHUILIMHE (MOYJIIO)

YBEPEHHO HHTEPIPETHPYET
pe3yJIbTaThl aHAJIM30B U JIPYTHX
WCCIICIOBAaHMM, a TaKXKe PemacT
cinoxHble  3amaud.  CTyneHT
XOpOIIO 3HAKOM C METOJaMH
HCCIIENOBaHus, HEeOOXOIUMBIMHA
JUIST MPAKTUIECKON
JIEATENHHOCTH, u yMeeT
CBSI3BIBATH TEOPETUYCCKHE
aCMeKThl JTUCHUILIAHBI (MOJTYJIS)
C MPAaKTHYECKUMU 33]Ja4aMHU.

Xopomo

3aureHo

Xopor1iio

3auTeHo

CryneHT oOnajaeT 3HAHUSIMH
npeaMeTa IOYTH B TIOJHOM
obbeMe paboueil mporpaMMbl U
CaMOCTOSITENILHO,  JIOTHYECKHU
IIOCJIEIOBATEIHLHO u
BCECTOPOHHE OTBEYAET Ha BCE
BOTIPOCHI, aKICHTUPYS
BHUMAaHHE Ha HauoOoJee
3HAYUMBIX MOMeHTax. OH ymMeeT
aHAJIM3MPOBATh, CPABHUBATH,
KiaccuuimpoBarb, 000011aTh,
KOHKPETH3UPOBAThH 51
CUCTeMaTU3UPOBATh
W3YYEHHBII MaTepual, BbIaemss
€ro KIIOYEBBIE AaCIEeKThl U
yCTaHABIUBAs MPUYUHHO-
CIEJACTBEHHBIE CBSI3H.
dopMyIHpYyeT CBOM OTBETHI,
YBEPEHHO UHTEPIPETHPYET
pe3ynbTaThl aHAIU30B U IPYTHX
UCCIIEJIOBaHMM, a TaKXKe perraeT
CJI0JKHBIE CUTYaIlMOHHbBIE
3amaun.  CTyAeHT  XOpOIIo
3HAKOM c METOIaMH
HCCIEI0BaHUs, HEOOXOIMMBIMU
st MPAaKTUYECKOU
JIEeATEIIbHOCTH, u yMeeT
CBSI3BIBATh TEOPETUIECKHE
ACITeKThI nmpeaMera c
MPaKTUIECKUMHU 3a/1a4aMHU.

Y IOBJIETBOPUTEIIHHO

3auTeHo
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JecsaTudanabHasn

OICHKA OICHKA

IIaTuodanabHas

OuneHka 3a 3a4er

O0mas xapakrepucTuka
pe3yjabTara 00y4eHus Mo
AUCHHUILIMHE (MOYJIIO)

4 Y 10BIETBOPUTEITLHO

3auTeHo

CryaenTt oOmnamaer 0a30BBIMHU
3HAHUSIMU
(Monymio),
TPYAHOCTH
CaMOCTOSITENILHBIX OTBETAX W

[0  JUCIHUILUIMHE

HO  HCIIBITHIBAET

npu
UCTIOJB3yeT HETOYHBIC
(hopMyITUPOBKH. B
OTBETOB OH JIOIYCKAaeT OIINOKH,

X0Jie

Kacaromuecss CyTH BOIIPOCOB.

CryneHT cmocobeH pemiatb
TOJILKO Camble TPOCTHIE 3a7auu
U BJIaACCT JIUIIIb MUHUMAJIbHBIM
HaboOpoOM METO/IOB

HCCIICA0BaHNs.

He cnan

He 3aureno

He cnan

He 3aureno

1 He cnan

He 3auteno

Crynent HE

00s13aTeIbHBIM

OBJIAZIEII
MUHUMYMOM
3HAaHUM 10 NpeIMEeTy M He
MO>KET OTBETHTb Ha BOIPOCHI,
Jaxe

€CJIn npenoaaBaTeiib

3a1acT JOIIOJIHUTCIIbHBIC

HaBOOAIIMUC BOIIPOCHI.

Jucnumimza (MOIyJb)
CIIEIYIOLIMM 00pa3oM:

«Computer vision (KommbeioTepHOe 3peHHE)» OIEHUBACTCS

AKTHBHOCTDH

| Bec ‘Konnqecnso

Onucanue

Haxonumenvnasn OUEHKa

Jomanraue 3amxanus| 60% 5 Habop 3aga4d o Temam Hememn
TecTsr 5 [Tucemennas pabota ¢ HabOpOM 3a7a4, KOTOPHIE
HYKHO PEUINTH 32 OTPAHUYCHHOE BPEMSI
Ilpomesrccymounan ammecmayus
3ager c onenkorr | 40% 1 [TuceMenHas win yctHas paboTa HaJ 3aJaHUEM,
HaIpPaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUHA U
HaBBIKOB IO KypCY

dopmyJia pacyéTa UTOrOBOM OLEHKH MO AucHUILIMHe (Moay/io) «Computer vision
(KomnbrotepHoe 3penue)»: «0,6 x nHakonurtenbHas oueHka (0,85 X cpenHee 3a JoMaliHue

3amanus + 0,15 % cpeqnee 3a Tecthl) + 0,4 X 3a4€T C OLIEHKOW.
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Texkyuuii KOHTPOJIb YyCHIEBAEMOCTH 00y4al0IIMXCS 10 AUCHUIIMHE (MOLYJII0)
IIpumepHbIe fOMALIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3ananmue 1.

1. OObscHuTe, yTO Takoe HU(PPOBOE U300paKEHHE, U OMUIINTE OCHOBHBIC MapaMeTphl,
XapakTepu3yroIue n300paxenue (paspelienue, rryornHa mBeTa, [IBETOBOE MPOCTPAHCTBO).

2. Peamusyiite Ha Python knaccuyeckuii MeTo OOHApYKEHHUS TPaHUI] HA H300paKEeHUN
(manpumep, oneparop Cobens unu Konun) ¢ ucnonp3oBanunem oubmnorexu OpenCV.

3. IlpoBeaute SKCHEpUMEHT: MPUMEHUTE BHIOpAHHBIA METOA K  HECKOJIBKUM
N300paKEHHSIM C Pa3HOM CTETIEHBIO IIIyMOB M IPOKOMMEHTUPYHTE OTYyUYSHHBIE PE3yIbTATHL.

3aganue 2.

1. MW3yuute apxutekTypy ResNet u omummre KIIOUEBYIO HICH0 OCTATOYHBIX OJOKOB
(residual blocks) u ux BausiHUe HAa 00y4YeHHE TITyOOKHX CETEH.

2. Tlocrpoiite mairuiaiiH oOydeHHs] TPOCTOM CBEPTOYHON HEWpoceTH A 3ajadu
kinaccuukanuu u3zodpaxenuir (Hampumep, CIFAR-10) ¢ wucnoms3oBanumem PyTorch wmm
TensorFlow. BkitounTe 3Tarbl HOArOTOBKY JaHHBIX, HACTPOWKH ONITUMU3ATOPa, (QYHKIIUU IOTEPD
U METPHUK.

3. IIpoBeamTe SKCIEPUMEHT C pa3IMYHBIMH THIIEpIapaMeTpamMu (Hampumep, pasMepoM
0arya, CKOPOCTHIO O0YUYEHHS) U ONUILIUTE, KAK OHU BIUSIOT HA O0y4YeHHE U KaYeCTBO MOJIEIH.

3ananmue 3.

1. Onummute npunuun padots! Vision Transformer (ViT) u o6bsicHUTE, KaK TPOUCXOAUT
pazOueHue H300paKEHUS Ha IMATYU B UX 00padoTKa.

2. Osnakombtech ¢ Moaenbio CLIP (Contrastive Language-Image Pre-training) u xpaTtko
U3JI0KHTE, KaK OHA OOBEAMHSCT BU3yaIbHbBIC U TEKCTOBBIC MPEICTABICHUSI.

3. PeanusyiiTe Ha MpakTUKE MPOCTON MpUMEp MCMIOIb30BAaHUS MPenIoOydeHHON Moenu
CLIP nns noucka n300paxeHHi o TEKCTOBOMY 3alpocy ¢ nomoipto 6udauoreku OpenAl CLIP
WJIM aHAJIOTUYHOM.

JlomamHee 3agaHue 2.

3aganmue 1.

1. H3yuute OCHOBHBIE METOJIBI CETMEHTAIMU M300paKeHUH, TaKue KaKk CerMEHTAIHs Ha
OCHOBE IIOPOTOB, METOJI AaKTHBHBIX KOHTYpOB (snakes) M cermMeHTalus ¢ HCHOJIb30BaHHEM
HelpoHHBIX cerell (Hanpumep, U-Net). Hanummre kpaTkoe onucaHue KaxJJoro MeTo/a.

2. Peanusyiite anropuT™M cerMeHTalMu U300pakeHHs ¢ UCIOJIb30BaHUEM Mojaean SAM
(Segment Anything Model) nHa Habope nanubIx (Hanpumep, COCO uin Bail coOCTBEHHBIN HAOOP
n3o0pakenuit). OIEHHTE KavyecTBO CErMEHTAlMM C TOMOIIbI0 METpHK, Takux kak loU
(Intersection over Union).

3. IIpoBeaurte 3KCrIEpUMEHT, U3MEHsS MapaMeTpsl Moaenu SAM, U npoaHalu3upyiTe,
KaK 3TO BJIMSET HAa KAUECTBO CETMEHTAIIH.

3aganue 2.

1. UM3yuute apXUTEKTYpbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kak YOLO, SSD u
Faster R-CNN. HanumuTe kpaTkoe cpaBHEHHE X OCOOCHHOCTEH 1 0bacTeil MpUMEHEHUs!.

2. Peammsyiite nerextop 00vexToB (Hampumep, YOLOVS) Ha HaOope maHHBIX (HampuMep,
Pascal VOC un COCO). Ouenute Npou3BOIUTEILHOCTh MOJIENU C TOMOIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

3. MH3yumre meronsl oueHku mo3el (Key-Point Estimation), Takue xak OpenPose wiam
PoseNet. PeanuzyiiTe 0uH U3 3TUX METOJO0B Ha HAOOpE JaHHBIX U BU3yaJU3UPYHTE PE3yIbTaThl,
OTMETHB KJIIOUEBBIE TOUKH HA H300paXKEHHUSX.

3ananue 3.

1. MW3yuute metoas! pacnioznaBanus aui (Face Recognition) n nepennentuduxanuu (Re-
Identification). Hannmme kpaTkoe onucanue moaxooB, Takux kak FaceNet u DeepFace, a Takke
UX IPUMEHEHHUS.

DJIEKTPOHHBIN TOKYMEHT



2. PeanmusyiiTe cucteMy pacrno3HaBaHUs JUI] C UCIIOJIb30BAaHUEM TTPEI00yUEHHON MOIETN
(manpumep, FaceNet) Ha Habope n3o0paxenuid. OLieHUTe TOUHOCTh PacIiO3HABaHMsI HA TECTOBOM
Habope JaHHBIX.

3. HMByumre MeToapl MHOTOKpaTHOTO oTciexkuBaHus o0bekToB (MOT), Takne kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanm3yiite oguH 13 METOA0B Ha BHJIEO C
HECKOJIBKUMH JBMKYILIUMUCS OOBEKTAMH U BU3YATU3UPYHTE PE3yNIbTaThl OTCICKHBAHUS.

JlomaiHee 3aganue 3.

3ananmue 1.

1. Uzyumte ocHoBHble dTambl OCR: mnpenoOpaboTka W300pakeHUS, CETMEHTAIIMS
CHUMBOJIOB, PacliO3HaBaHKE U TOCTOOpadoTka. OnumuTe TunudHbIe MpooieMbl OCR 1 MeTob! Hx
pelieHusl.

2. Peammsyiite mpoctyio cuctemy OCR Ha 0aze OTKpBHITOM OMOIMOTEKH (Hampumep,
Tesseract) u nporectupyiite e€ Ha HabOpe CKAHMPOBAHHBIX JOKYMEHTOB WM ¢ororpaduii c
TEKCTOM.

3. HMsyuure Meroasl pacrio3HaBaHus AeiicTBuid (Action Recognition) B Bu€0, HalIpuMeED,
3D-CNN wmm Mojienu Ha ocHOBE TpaHchopMepoB. OMUIIUTE KITFOYEBBIE 0OCOOCHHOCTH | 3a/1a4H,
KOTOPBIE PEIIAIOT 3TH METO/BI.

3ananmue 2.

1. O3HakOMbTECh C MPHHIMIIAMH CaMOKOHTposHpyemoro obyduenus (Self-Supervised
Learning) u onummMre, Kak OHO NPUMEHSETCS B KOMIBIOTEPHOM 3pEHHUU (HAIpUMep, METOJbI
contrastive learning: SimCLR, MoCo).

2. Peanmsyiite TpEeHHPOBKY NPOCTOW MOJEIH CAMOKOHTPOJIMPYEMOTO OOydeHHUs Ha
Habope uzoOpaxenuit (mampumep, CIFAR-10) ¢ ucmnonb3oBaHHEM OJHOTO W3 MOIMYISPHBIX
METO/IOB.

3. Usyuure apxurektypy u npumenenue Vision Language Models (VLMs), Takux kak
CLIP nnu Flamingo. Onummre, Kak OHU CBSI3BIBAIOT BU3YaJIbHBIE U TEKCTOBBIC JaHHBIE.

3amanmue 3.

1. H3yuute MeTonbl ONTHUMH3AIMN MOJENEH Uil YCKOpeHHs MH(epeHca: KBaHTOBaHHUE,
npayHuHr, knowledge distillation. OnuimmTe NpUHIMIIBI KaKA0T0 METO/A.

2. Bribepure npenoOydyeHHnyo mozaens (Hanpumep, ResNet) i mpoBeauTe SKCIEPUMEHT
10 €€ ONTUMM3AIUHU C TIOMOLIBIO OIHOTO U3 METOJIOB ycKopeHusi. CpaBHUTE CKOPOCTh U TOUHOCTh
710 ¥ TIOCJIE ONITHMH3AIINH.

3. MHccnenyiite OGMOAMOTEKM M MHCTPYMEHTHI [uid yckopeHus uHpepenca (TensorRT,
ONNZX Runtime, OpenVINO) u onumiute ©X OCHOBHbIE BO3MOKHOCTH.

IIpuMepHbIe 3a7aHUA IO TECTAM
Tect 1.

Bonpoc 1.
KakoBa ocHoBHas pyHK1MS HOTOIMOI0B B Kamepe?
A. YBenuueHue spKOCTH U300pakeHUs
B. IIpeoOpa3zoBaHue cBeTa B 3JEKTPUUECKUNA CUTHAT
C. CoxpaHeHue U300paxeHUs: Ha HOCUTEIEe
D. VnopasneHue 3KCHo3UIMENH KaMephbl
Ortser: B.
Bomnpoc 2.
UYro Takoe nebaiiepuzarus’?
A. Tlpouecc npeoOpazoBaHus 4epHO-0€I0T0 U300PAKEHUS B I[BETHOE
B. Ycrpanenue 1BeToBbIX apTeakTOB Ha H300paKEHUAX
C. IIpeoOpa3oBaHue TaHHBIX C CEHCOpA B MOJHOIBETHOE H300paKeHHE
D. Ilpouecc BbIpaBHUBaHUS U300paKeHUH
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Ortser: C.
Bompoc 3.
KakoBo ocHOBHOe Ha3zHaueHue [BETOBOU Moaeau HSV?
A. Oto0pakeHue 1IBETa B TEPMHUHAX SPKOCTU
B. Co3nanue yepHo-0enbIX n300pakeHUi
C. OO6neryenue pabOTHI C IBETAMH, YUUTHIBAsI BOCIIPUATHE YEIOBEKA
D. Xpanenue nzo0paxeHus B TpeX IPYTUx MEPBUYHBIX IIBETAaX: [[UaH, MAJHKCHTA, )KEIThINA
Otger: D.
Bomnpoc 4.
Kakoii nBeT COOTBETCTBYET KOMOMHALIMHU BCEX TPEX MEPBUYHBIX IIBETOB B Mojenun RGB?
A. YepHnsrit
B. benbiit
C. Cepurit
D. Kpachsiit
OrtgerT: B.
Bompoc S.
UYro Takoe MOMHUKCENbHAs onepanus’?
A. Onepanys, IpUMEHSIOASACA KO BCEMY N300paXKEHUIO LIETUKOM
B. Omnepanus, npuMeHseMas K OTAETbHBIM MUKCESIM H300pakeHUs
C. Ilpomecc nepecuera 3HAUCHUS TUKCEIS B HOBOH IIBETOBON MOJIEIIN

D. VnyudiieHue KOHTpacTa W300pakeHuUs
Ortser: B.

Tect 2.

Bonpoc 1.
Kakoro tuna 1eTeKTupoBaHus HE CYLIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free
Ortger: B.
Bonpoc 2.
Kakas u3 3Tux MeTpuk/onepanuii He UCToNb3yeTcs npu nojacyere AP?
A. loU
B. Precision
C. Recall
D. NMS
Ortser: D.
Bonpoc 3.
Yro Takoe Average Precision?
Oro miomans noj Precision-Recall kpusoii
3to Precision npu score=0.5
Oto0 cpeanuii precision npu ckopax 0.5..0.95
Ot0 cpenHee reomeTpuueckoe Mexay Precision u Recall ans Bcex BO3MOMKHBIX CKOPOB
JeTeKTopa
Ortser: A.
Bomnpoc 4.
Kak n3MensTcs nmokasaTteny MeTpuk npu yBenuueHuu th_iou ¢ 0.5 1o 0.95
A. AP ymenpmmuTcs
B. AP yBenuuurcs
C. MaxkcumansHbiit Recall yBenmmanrest
D. MakcumanbHsIii Precision yBenuuurcs

OOw>
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Ortser: A.

Bompoc S.

Kakoii u3 3THX J10CCOB OOBIYHO HE HCIIOJIB3YCTCA B 3aJladax ,Z[CTCKTI/I];)OBaHI/Iﬂ?

A. Gl
B. ClI
C. BI
D. DI
Ortser: C.

oU Loss
oU Loss
oU Loss
oU Loss

3amanus AJ151 NPOMEKYTOUYHOM aTTeCTANUM 10 JUCHHUILIMHE (MOTYJII0)

Ne i/t

3ananue

OT1BeT

Komnerenumus

Kakast coBpeMeHHast apXUTeKTypa JJIsl ICTSKIHN
00BEKTOB HCIOJB3yEeT MEXaHU3M BHUMAHUS
(attention) u oOnamaeT Jyynien
MacImTabupyeMOCThIO?

A. Faster R-CNN
b. YOLOv3

B. DETR

I'. SSD

B

[1K-2

Kakoii kmaccuueckuii MEeTO/1 BbIJICTICHUS TPaHUIl Ha
M300paXKeHUU UCTIOJb3yeT oreparop Cobensi?

I'panuent

[1K-2

Kakas apxurekrypa CNN BhepBble NpUMEHHIA
ocTtatouHble cBs3M (residual connections)?

ResNet

[K-2

Kak HaspBaeTcsi MoAelb cerMeHTanuu oT Meta,
pabotaroras "u3 KopoOku" 0e3 1000yueHUs?

SAM

[1K-2

Kakas  apxuTekTypa  T€HEpaTHBHBIX  CeTEd
HCTIONB3YET COCTsI3aTebHOE 00yyeHue?

GAN

OIIK-2

Kakoit wMerton TaliM-MEHEI)KMEHTa pa3OMBaeT
paboTy Ha 25-MUHYTHBIE HHTEPBAJIBI?

Pomodoro

VK-6

Kakoii nokyMeHT GUKCHpyeT Uenu pa3BHTHS Ha
roa?

PDP

VK-6

Ha xakoit miarpopme NH-urxeHephl Yaiie BCETo
npoxomsT ceprudukanuio no CV?

Coursera

VK-6

Kakoii crtunmp UuTHpPOBaHHMS JOMUHHPYET B
KOMIIbIOTEPHOM 3PEHUU?

IEEE

I1K-3

10.

Kaxoii rubkuif MeTo UCIONB3YeT JIBYXHEENbHbIE
CIPUHTHI?

Scrum

I1K-8
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