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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas nporpamma aucuurmiiuHbl (Moayisi) «KommbroTepHoe 3peHHE» COCTaBieHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremaTtnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduns «MaTemaTuka ¥ KOMIIBIOTEpHBIE HAyKW», YTBEPXKACHHBIN mpukazoM MuHHCTEpCTBa
HayYKH ¥ BbIciero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

Wzyuenue mucuuminael (Moayns) «KommbloTepHOE 3peHHe» MO3BOJISET MOHSTh, Kak
MallHbI MOTYT UHTCPIPETUPOBATH U AHAJIIM3UPOBATH BU3YAJIbHYIO I/IH(bOpMaLII/IIO, YTO OTKPBIBACT
HOBBIE BOBMOKHOCTH B TaKMX 00JIACTSAX, KAK aBTOHOMHBIE TPAHCIIOPTHBIE CPEACTBA, METUITUHCKAS
JIMarHOCTUKA U 0€30MaCHOCTb. DTa JUCHUIUTMHA (MOIYJb) COUETAET B ce0e 3JIEMEHThI MAILIMHHOTO
oOydeHus, o0pabOTKK M300paKeHU U UCKYCCTBEHHOTO MHTEIUIEKTa, YTO JeslaeT €€ KIH4YeBOn
IJId pa3sBUTUSA COBPEMCHHBIX TEXHOJIOTHI B MHHOBAIIMOHHBIX pCIHeHHfl.

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

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«MareMaTnka 1 KOMITbIOTEPHBIC HAYKH» U BXOJUT B 4acTh bioka 1, popmMupyemMyro yaacTHUKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

Hucuurnnuna (Moaynp) u3ydaerca Ha 3 wid 4 kypce B 5, 6, 7 u 8 ceMmecTtpe Ha BBIOOD,
JIOCTYIIHA Ul HPOXOKJCHUS NPU YCIOBHM YCIHEIIHOTO 3aBEpIIEHHs JUCLUIUIMHBL (MOAYJIS)
«["mybokoe oOyueHme».

Heap u3yyeHus AUCHMILUIMHBI (MOAYJIsI): OCBOGHHE METOJOB M AalFTOPUTMOB JUJIS
ABTOMATHYECKOTO aHain3a, 0O0pabOTKM M MOHMMaHUS BU3YaJbHOH MH(POPMALUU C TOMOIIBIO
KOMIBIOTEPHBIX CUCTEM.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— (dopmupoBanne 3HaHMH TPUHIUIOB IOJYYCHHUS M XPaHEHHs H300paXCHUH B
KOMIIBIOTEPE, a TAKXKE KIACCUYECKUX He00ydaeMbIX METO/10B 00pabOTKH M300pakeHUH.

— (dopmupoBaHUe 3HAHUN apXUTEKTYp O0PKOOHOB HEHPOHHBIX CETEH M MX MPUMEHEHUS
JUIS 3aj1a4 KI1acCU(pUKAIMM, CETMEHTALUU U AETEeKLINH.

— (opMupoBaHre 3HAHUI COBPEMEHHBIX MOJIXOAOB M APXUTEKTYP B KOMIIBIOTEPHOM
3peHuH, BKirovas Tpanchopmepsl, pynnamentanbubie mojenu (CLIP, SAM, Grounding DINO)
U METOJIbI IeTEKTHPOBaHKst 00beKkTOB (two-Stage, anchor-based, anchor-free).

— (opmMupoBaHue yMeHH 1 HABBIKOB 00yu€HHsI HEPOHHBIX CeTel /s pa3IMuHbIX 3324
(knmaccuuKanys, JETEKIHs, CETMEHTAlWs, paclio3HaBaHUE NEHCTBUI), a TaKXKe IMOCTPOSHUS
3 PEeKTUBHBIX NaMIaiiHOB 00y4YeHUs U IPUMEHEHUS] COBPEMEHHBIX OMOINOTEK.

— (opMupoBaHre yMEHMIl NPOBENEHUS HSKCIHEPUMEHTOB, OLIEHKU pe3yJbTaToB U
JICKOMITO3UPOBAHMS CIIOKHBIX 3aJad JJIsl CO3/IaHUS KOMIUIEKCHBIX peIIeHHH B 00JacTh
KOMITbIOTEPHOI'0 3pEHUS.

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

3Hamy:

— TMPUHLUIOBl TOJTYYEHUS M XpaHEHHs H300paKeHHs B KOMIIbIOTEpE, KIacCHYeCKHe
HeoOyJaeMbIe METOIbI 00PaOOTKH U300paKEHUT;

— KaK YCTPOEHBI apXUTEKTyphl MOJIeNiell HEMPOHHBIX CETEeH I 3a7ad Ki1acCUpUKAIHH,
CerMEHTAalUH, JETEeKIINN;

— Kak TpaHc(hOpMepHbIE apXUTEKTYPHI aJallTUPOBAHBI A7l pabOThI ¢ U300pKEHUSIMH B
3ajauax Kiaccu(uKaluuu/aeTeKIuu/cerMeHTalum;

— aKTyaJbHBIE TMOAXOJBl B 3aJaue JETEKTUPOBaHMA OOBEKTOB: Ha OCHOBE 3apaHee
3aJaHHBIX paMok (anchor-based), 6e3 Takux pamok (anchor-free), Ha ocHOBe 3ampocoB (query-

based);
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— YCTPOMCTBO UM TPUHIMIIBI pabOTHl apXUTEKTyp HEWPOHHBIX ceTel [uid 3ajgad
CEerMEHTALUU U ONIPEJEIICHUS T103bl YEIOBEKA;

— [OAXOAb! Ut 00y4deHus Mojeneit 3¢ (HeKTUBHOTO U3BJICYCHHS IPU3HAKOB, B YaCTHOCTH
JUIs 3a]]a4 PacIiO3HABAHUS JIUL, [IOBTOPHOT'O OIIO3HABAHUS OJJHOTO M TOTO e 00BbeKTa Ha Pa3HbIX
KaJ[pax 1 MOUCKa MOX0XKUX U300pakeHuH;

— OCHOBHBIE METO/IbI JUI OTCJIECKUBAHHS OJTHOTO/MHOKECTBA OOBEKTOB;

— MIOCIIEIOBATEIbHOCTH AroB paboThl ONTHYECKOTO PACIIO3HABAHUS CUMBOJIOB;

— COBpPEMEHHBIE METO/Ibl 00yUCHHSI HEHPOHHBIX ceTel 0e3 yuuTens;

— YCTPOMCTBO U MPUHLHUIIBI pabOTHI yHIAMEHTAIBHBIX U BU3YaJIbHO-S3bIKOBBIX MOETICH
B KOMIIBIOTEPHOM 3PEHUMU.

ymembp:

— TPHUMEHATH KJIACCHYECKUE METOIbI 00pabOTKH N300paKeHHIA;

— 00y4aTh HEHpOHHBIC CeTH JUIA 3a1ad Kinaccudukanuu / nerexumu / cermMeHrauuu /
HAaXO0KJICHUs KJIIFOYEBBIX TOUEK;

— pemath 3aa4u YPPEKTHBHO 3a CYET MOCTPOSHUS JIYUIIEro IMpolecca OOy4YeHUs U
UCIIOJIb30BaHUS COBPEMEHHBIX OUOINOTEK;

— MPUMEHATh (PyHIaMEHTaIbHbIE MOAEIH JUI PELICHUS 3a1a4;

— pewiartb 3a1la4y HE TOJIBKO Ha CTaTUYHBIX KaJipaX, HO U Ha BUACOIOTOKE.

enaoemy:

— HaBBIKAMH TPOBEIEHUS W OLEHKH SKCIEPUMEHTOB 10 OOYYEHUIO HEHPOHHBIX CeTel
co00pa3HbIX [TOCTABICHHOMN 3aj1aue;

— HaBbIKaMHU JEKOMIIO3MPOBAHUS CJIO’KHOCOCTABHBIX 3a/1a4 Ha 0oJiee MEJIKHE U CO3/1aHue
IIpoLecca, PeIaoIIEro LEJIEeBYIO 3a1auy.
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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 CaMOCTOSATENILHON PadOThI 00yUYarOIINUXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cuHTe3 HH(pOopMaInHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

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

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

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

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeer onpeaesnsaTs Kpyr 3anad B
paMKax MOCTaBJICHHOM 1€y,
BBIOMPATh ONTUMAITEHBIE CITOCOOBI
peuIeHus 3a/1a4, Y9UThIBas
UMeEIOIINecs PeCypChl U
OTpaHUYCHHUS

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

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

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TAKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHHUS
UHPOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

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

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HaumenoBanue Ounas ¢hopma TKY
pa3jaena IMCHUIITHHBI KonrakTHas padora CaMOCTOSITE (Texymmii
(Mony.ist) Jexuun CeMuHapsbl KonTpos LHAst KOHTPOJIbL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 KommproTepHoe 3peHne 4 4 16 Jomaraue
JI0 3TTOXU HEHPOHHBIX 3ajIaHusl,
ceren Tectnl
2 3amaua knaccuukanuu 6 6 26 Jomarinue
B KOMITBIOTEPHOM 3aJIaHus,
3pEHUU Tecrsl,
CopeBHOBaHUE
3 Bba3zoBsie 3amaun B 8 8 34 Jlomarirame
KOMITBIOTEPHOM 3pCHHUU 3ajaHus,
TecTol
4 Crnenmnanu3upoBaHHBIC 6 6 26 TecThl,
3a/1a4u B CopeBHOBaHUE
KOMIIBIOTEPHOM 3pCHHU
5 Bonemie Mmoaenu B 4 4 16 JoMaraue
KOMITBIOTEPHOM 3pCHUU 3alaHusd,
Tecthl
6 00630p Kypca 2 2 8 TecThl
IK3amen 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) 10 TeMaM
AUCHUIIMHBI (MOYJIs1)
1 KommerorepHoe 3penue o 3moxu | Beenenue B kypc. M3o0paxenue. basosie oneparyy.

HEHPOHHBIX CETEU

Knaccuueckne MeTozipl 00paboTKK N300paKeHUH

2 3anaua kiaccuuKay B ApXHUTEKTYypbl ~ KJIIOYEBBIX  CBEPTOYHBIX  HEHPOHHBIX  CETEeM.
KOMITBIOTEPHOM 3PEHHUHU D¢ dexTuBHBI nponece 00ydeHus cetd. TpaHchopMepHBIe MOJIENN B
KOMITBIOTEPHOM 3PEHHHU
3 Ba3oBele 3amaun B JeTekius kiroueBbix ToYek. CerMeHTalus 00beKTOB, MOIeIh Segment
KOMITBIOTEPHOM 3PCHUU Anything (SAM). [erekuusi 00beKTOB: METPUKH, (DYHKIUH MOTEPH,
MeToabl ¢ sikopsimu (anchor-based). Jletexius 0OBEKTOB: ceMEUCTBO
YOLO, metozbl Ha 0cHOBE 3a1pocoB (query-based)
4 Crienpanu3upoBaHHbIC 3a1a4 B | Pacrio3HaBaHuWe  JIMI, T[OBTOpHAas  HACHTU(UKALMSA M  IOUCK
KOMITBIOTEPHOM 3PEHUHU n3obpaxennii (Face Recognition, Re-ldentification, Image Retrieval).
OrcnexuBanne MHOkecTtBa 00bekToB (Multi-Object  Tracking).
Onrrnyeckoe pacniosHaBanne cumosios (Optical Character Recognition)
5 Bonbime mozenu B Oobyuenne 06e3 yuurens (Self-Supervised Learning). Busyanbho-
KOMITbIOTEPHOM 3PEHUH s3pikoBble Mojienn (Vision-Language Models)
6 00630p Kypca Htoroseiii 0030p Kypca
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEeMOro IMPOTPaAMMHOTO OO0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. O6paboTtka m300paxenuit ¢ momompd OpenCV : mpakTudyeckoe pykoBoacTBo / I
["apcus, O. 1. Cyapec, X. JI. 3. Apanna [u ap.] ; mep. ¢ anrit. A. A. CIIMHKHHA. - 2-¢ U3, - MockBa
: JIMK IIpecc, 2023. - 212 c¢. - ISBN 978-5-89818-346-2. - Tekcrt : anmekrpoHHbiii. - URL:
https://znanium.ru/catalog/product/2102633.

2. Hlammpo, JI. Kommeioreproe 3penue : yuebnuk / JI. llamupo, JI. Crokman. - 5-¢ u3g. -
Mocksa : Jlabopatopus 3Hanmii, 2024. - 762 c. - ISBN 978-5-93208-725-1. - Tekcr
anexktpoHHbIi. - URL: https://znanium.ru/catalog/product/2167351.

3. Camrok, A. B. KomnsrotrepHoe 3peHne u HelipoHHbIe ceTH. [IpakTuka : yueOHoe mocodue
/ A. B. Camtok. — Mocksa ; Bonorna : Undpa-Unxenepus, 2025. - 364 c. — ISBN 978-5-9729-
2706-7. - Tekct : anexTponHbIid. - URL: https://znanium.ru/catalog/product/2225332.

Jlononnumensnasn n1umepamypa:

1. Tpack 3. I'pokaem riny6okoe oOyuenue. — CII6.: ITutep, 2019. — 352 c.: un. — (Cepus
«bubnmuoreka nmporpammuctay). — ISBN 978-5-4461-1334-7.

2. T'yndpemnoy ., beamxno W., Kypsmue A. I'myGokoe oOydenue / mep. ¢ anr. A. A.
CrnunkuHa. — 2-e u3f., ucnp. — M.: JIMK IIpecc, 2018. — 652 c.: us. un. — ISBN 978-5-97060-618-
6.

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

4. Camok, A. B. Komnstotepuoe 3penue. [lpaktuka : yaebnoe mocooue / A. B. Camrok. —
Mocksa ; Bonorna : Undpa-Unxenepus, 2025. - 272 c¢. — ISBN 978-5-9729-2346-5. - TekcrT :
snexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2225333.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JeMCTBYIOIMM MPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHUS U MPO(UIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIsA) 00eCTIeYMBaeTCsl B yUeOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;
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— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHUYECKUMH KaJlbKYJISATOPaMU;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUYAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YUYAIONINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISl UCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAHUYEHHBIMU BO3MOYKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedueHHEeM  JIOCTyMa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyarommMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(ecCHOHAIbHBIM 0a3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasa Ccbuika
(M3naHus, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubImoTeKa
2. Basa gaussix mus | T-cnenuanucTos https://habr.com
3. | ba3a mannbIx ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca 1Mo AUCIUTUINHE (MOIYJI0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmue 110 IIpousBoacTeo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nniensuonHOE
Bpay3zepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOIHO pacIpoCTpaHsIeMoe
IporpaMmHoe oGecniedyeHue 15l IVIAHMPOBAHNUS M YYeTa BPEMEHM:
Toggle app | 3apy0OeKHOe | CBOOOIHO PaCIPOCTPAHAECMOE
CucreMbl ynpaBJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe

CHpaBO‘lHO-HpaBOBbIe CHUCTEMBI:
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KOHCYJ'H:TaHTHJ'IIOCZ CIIPpaBOYHO-IIpaBOBas OTCYCCTBCHHOC JIMICH3MOHHOC
CUCTCMA

CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue  OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mnpouecce uzydyenus nucuumiauHbl (Moxyns) «KommbploTepHOe 3peHHME» B paMKax
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BUIBI y4eOHOW pabOThI, KaK JICKIIUH,
CEMHMHAapbl M JOMAIUIHUE 3aJaHus, TECThl, COPEBHOBAaHMUSA, a TaKXKE pa3JInYHbIC BUIbI
CaMOCTOSITENIbHOM pa0OThl 00YyYaroIIMXCS IO 3aJaHUI0 IPENoJaBaTelis, HANpaBICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(PECCHOHANBHOM  JIEKCUKH,  3aKpeIUIeHHEe  NPaKTHYECKUX
po(ecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITAThCS HAWNTH OTBETHI B PEKOMEHI0BaHHOM nuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAS B yUeOHOM 3aBEJCHUU MOJ
PYKOBOJICTBOM IpemojaBaTelisi, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYaCTBOBAaTh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOP 3a1a4 1O TEMaM HEJICIIH.

[Ipu pabore Hajx JOMAIIHUMHM 33/JaHUSIMH  BaXKHO BHUMATEJIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha ATarmbl, YTOObI
u30exaTh MEperpy3ku M Jydllle yCBOUTH Marepuai. lcrosb30BaTh pa3iuyHble MCTOYHUKH
uH(pOopMalnu, BKI0Yas y4eOHUKH U OHJIAWH-peCcypChl, AJid 0oJee ryOOKOro MOHUMaHUS TEMBI.
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Tecm — ocobas ¢dopma TpoBepkr 3HaHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HCCKOJIBKHUX TEM U CBUACTCILCTBYCT O KAaUYCCTBC INOHHMMAHUSA OCHOBHBIX HOHATUH HU3y4acMoro
MaTepuaina. TecToBble 3a/laHus COCTABJICHbl K KIIIOUYEBBIM MOHSTHUSIM, OCHOBHBIM pa3feiiaM,
BAXKHBIM TCPMHUHOJIOTHYCCKUM KATCTOPUAM H3y‘-IEl€MOfI JUCHUITIIUHBI (MOI[y.]ISI).

Jl71s MOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJIOTUYECKUI amnmapaT AUCLUILIMHBI
(MOmyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
Jekcuke. BrnajeHue MOHATHIHBIM amnmapaToM, BKJIIOUYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
NPErnoAaBaTeNlto  ObICTPO  MPOBEPUTH  YPOBEHb  TMOHMMAHUS  CTYJCHTAMU  BaKHBIX
METOJIOJIOTUYECKUX KAaTeTOpUH.

Copegnoganue — OPraHM30BaHHOE MEPONPHUATHE, B paMKaxX KOTOPOrO YYaCTHHUKHU
COMEPHUYAIOT APYr C JAPYroM JUid JOCTH)KCHUS OINpEACNICHHOW IIeNid, NEMOHCTPHUPYS CBOU
HABBIKH, 3HAHUS WU CTIOCOOHOCTH B 33JIaHHOM 0OJIACTH.

Bonycnbze banibl — 3TO OLCHKHU, KOTOPbIC CTYACHTBI MOI'YT IIOJIYYHUTH 3a BBIIIOJIHCHUEC
JOTOIHUTEIIBHEIX 3aIaHHM.

@®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYAEHTAM YJIYYIIUTh OOLIYI0 OLEHKY IO
JTUCHUTUTHHE (MOYJII0) M CTUMYJIMPYET YIyOJIeHHOE H3ydeHHEe MaTepHaa.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThI CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHHE YI€OHO-UCCIIEAOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunanHe (moayaw) «KomnbrorepHoe 3penne»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILIECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUYHOW aTTECTAlH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
9K3AMeHa, Py STOM MPOBOJAUTCS OLIEHKA KOMITETEHIINM, C(HOPMUPOBAHHBIX MO TUCIUTLIINHE.

Jns oueHMBaHUSA TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCcTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
NATUOAIIILHOM IIKAJION cienyromuM 00pa3oM, eciid MHOE HE yKa3aHo B Cuil1a0dyce NUCHUIUIMHBIL

Jecarubannbuas IlsaTndanabHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OIICHKA AUCHHILVINHE (MOYJII0)
10 OT1immyHO CTyaeHT TOJHOCTBIO BIIAJICET 3HAHUSAMH, W3JIOKCHHBIMU B
9 OTIUYHO paboueil mporpamme, U rIyOOKO OCMBICISET AucUUIUTUHY. OH
8 OTIM4EO CaMOCTOSITENIBHO W JIOTUYECKH IOCIIEA0BATEIIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauW0O0JIEe BaXKHOM.
YMeeT aHaIM3MpPOBaTh, CpaBHUBATh, KIACCH(DUIIUPOBATH,
0000maTh,  KOHKPETHU3WPOBaTH W  CHCTEMATH3MPOBATH
M3YYCHHBIM MaTepual, BbIACISS KIOYEBbIE MOMEHTHI U
yCTaHaBNIUBasi  MPUYMHHO-CIICJICTBEHHBIE  CBs3u.  YeTko
(GbopMyJIUPYET OTBEThI, YBEPEHHO MHTEPIPETUPYET PE3yJIbTAThI
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JlecaTnoanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIJINHE (MOIYJIIO)

aHAJN30B U APYTUX UCCICNOBAHUN, a TAKXKE PEIIAET CIOXKHBIC
3amayn. CTyIEHT XOPOIIO 3HAKOM C METOJAMH HCCIIEOBAHUSA,
HEOOXOJUMBIMHU JUISI TPAKTUYCCKOW JEATSIBHOCTH, U YMEET
CBSI3BIBATh TCOPCTHUYCCKUE ACTICKTHI JUCIUIUIMHBI (MOIYJIs) C
MPaKTUIECKUMH 3aIadaMH.

Xoporiio

Xoporo

CryneHt oOnajgaer 3HAHWSIMH IpEIMETa IMOYTH B TOJIHOM
o0bemMe pabodell MPOrpaMMbl U CAMOCTOSTEIILHO, JIOTUYSCKU
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT HA BCE BOMPOCHI,
aKIICHTUPYS BHUMAaHUE Ha HauOoJiee 3HaYMMbIX MOMeHTaX. OH
yMeeT aHallM3UpoBaTh, CPaBHUBATh, KJIACCHMOUIIPOBATH,
0000maTh, KOHKPETH3UPOBATH CHUCTEMaTU3UPOBATh

H3y‘leHHLII>i Marcpualli, BbIACIAA €TI0 KIHOUCBBIC ACIICKTBI U

u

yCTaHaBIIUBAas IPUYMHHO-CJIEACTBEHHbIE CBsA3U. DopMynupyeT

CBOU OTBETBI, YBEPEHHO MHTEPIPETUPYET PE3YJIbTAThI

AHAJTM30B M JPYTUX UCCIICAOBAHUMN, a TAKIKE PEIIACT CAOXKHbIC
cUTyaroHHble 3a1aui. CTYAEHT XOpOIIO 3HAKOM C METO1aMH
HEOOXOAUMBIMU

HCCIICOBAHU, TUTS

ACATECIIBHOCTU, U YMECT CBA3BIBATb TCOPETUYCCKUE ACIICKTBI

MPaKTUYECKOU

nmpeamMeTa C MPaKTHICCKUMU 3ala4aMu.

'Y IOBJIIETBOPUTEIBHO

'Y IOBJIIETBOPUTEIBHO

CryneHt oOnamaeT 0a30BBIMH 3HAHUSAMHU 10 JUCIUILIMHE
(MOJyITI0), HO MCTIBITBIBACT TPYIHOCTH MPH CAMOCTOSTEIBHBIX
OTBETaX M HCIOJB3YeT HETOUHbIC (GopMynmupoBkH. B xome
OTBETOB OH JIOMYCKACT OLIMOKH, KaCatoIUecs CyTH BOIPOCOB.
CryzeHT crocoOeH peraTh TOJIbKO caMble TPOCThIE 3a1a4d U
JINIIb MUHHUMAaAJIbBHBIM Ha60pOM

BJIaJccCT METOI0B

HUCCICIOBaHMU.

He cnaun

He cnaun

He cnaun

CTYZ[eHT HC OBJIaACI 00s13aTeNNbHBIM MUHUMYMOM 3HAHUU 110
npeaMeTy U HC MOKET OTBCTUTb Ha BOIIPOCHI, HAXKE CCJIU
mpernogaBaTeiib 3a1acT

JOIIOJTHUTCIIbHBIC HaBOAAIIHNEC

BOIIPOCHI.

Juctunnuna (Moaynb) «KoMIbploTepHOE 3peHHe» OLIEHUBAETCS CIEAYIOIMNUM 00pa3oMm:

AKTHBHOCTH Bec |KoauuyecTtBo Onucanue

Homamaue 3aganus | 40% 4 Habop 3aiau 1o Temam HeJenu

Tecr 20% 6 ®dopma IpoBEpKH 3HAHUI CTYACHTOB Yepe3 OTBETHI HA
BOIIPOCHI C BEIOOPOM U3 HECKOJIbKUX BAPUAHTOB OTBETOB

CopeBHOBaHUE 20% 2 OpraHn3oBaHHOE MEPOTIPHUATHE, B paAMKaX KOTOPOTO
YYaCTHHUKHU COTIEPHUYAIOT JAPYT C APYTOM JJIsl JOCTHIKSHUS
OIpeICICHHOM 1eH

OKx3aMeH 20% 1 ITuceMeHHast WM ycTHast paboTa Hall 3aaHUEM,
HaInpaBJICHHBIM Ha MPOBEPKY MMOIYYSHHBIX 3HAHUH 1
HAaBBIKOB I10 JTUCIHTLIHHE (MOIYJITIO)

B pamkax u3ydeHus TUCHUIUIMHBI (MOAYJISI) BOZMOXKHO NOJTydyeHUue OOHYCHBIX OalljIoB.
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®opmyJa pacuyéra MTOroBOil OLEHKH MO AucuMiuiuHe (Moaynaw) «KommnbrorepHoe
3penue». «0,4 x cpennee 3a qomamuue 3aganus + 0,2 X cpennee 3a tectsl +0,2 X cpegHee 3a
copeBHOBaHusA + 0,2 X DK3amMeH».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3aganue 1.

1. OO0wsacuuTe, 4TO Takoe HU(POBOE M300paKEHNE, M OMUIINTE OCHOBHBIE HapaMeTpHhl,
XapakTepu3yroIue n300paxeHue (pa3pelieHne, riryornHa mBera, IIBETOBOE IPOCTPAHCTBO).

2. Peammsyiite Ha Python knaccuueckuii MeTon oOHapy>KEHHs TPAaHUI] HA H300paKEHUU
(manpumep, omneparop Cobens unu Konun) ¢ nucnonp3oBanunem oubmnorexku OpenCV.

3. IlpoBeaure SKCHEPUMEHT: MPUMEHUTE BBIOPAHHBIA METOJ K  HECKOJIBKHM
U300paKeHHSIM C Pa3HOM CTENEHBIO IIYMOB U IPOKOMMEHTUPYITE MOJyUYEHHbIE PE3YIIbTaThI.

3amanmue 2.

1. MW3zyuute apxutekTypy ResNet u omnummre KiIoueBYIO W0 OCTATOYHBIX OJOKOB
(residual blocks) n ux BnustHue Ha 00y4deHHE TTTyOOKHX CETEH.

2. Tlocrpoiite mairmuaiiH oOydeHHs] TPOCTOM CBEPTOYHOM HEHpoceTH Ui 3a1adu
kiaccuukanuu uzoopaxenuit (Hampumep, CIFAR-10) ¢ wucnonb3oBanmem PyTorch wmm
TensorFlow. BkitounTe 3Tarbl HOArOTOBKY JaHHBIX, HACTPOUKH ONITUMU3ATOPA, QYHKIUU IOTEPh
U METPHUK.

3. IIpoBeaurte 3KCIEPUMEHT € pa3IMYHBIMHU T'MIIEpIapaMeTpaMu (Halpumep, pazMepom
6ar4a, CKOPOCTHIO0 O0YUYEHHMS) M OMMILIKNTE, KAaK OHU BJIUSAIOT HA 00y4eHHE U Ka4eCTBO MOJIEIIH.

3aganmue 3.

1. Onumute npunnun padots! Vision Transformer (ViT) u o0bsicHUTE, KaK TPOUCXOAUT
pazOuenne n300paxxeHus Ha TaTYH U UX 00padoTKa.

2. OsnakombTech ¢ mojaenbto CLIP (Contrastive Language-Image Pre-training) u kpaTko
U3JIOKUTE, KaK OHA OOBEAUHSET BU3yaJbHbIE U TEKCTOBBIE MPECTABICHUS.

3. PeanmsyiiTe Ha MpakTHKe MPOCTOW MPUMEP HCIIOIB30BAaHUS MPEA0O0YIeHHOW MOJIENN
CLIP nuist noucka u300paxeHu 1o TeKCTOBOMY 3ampocy ¢ nomoiuisto oudnuoreku OpenAl CLIP
WJIM aHAJIOTMYHOM.

Jlomamnee 3aganue 2.

3aganmue 1.

1. UM3yuute OCHOBHBIE METOJABI CETMEHTAIIMN U300paKEHUH, TaKhe KaK CErMEHTalMs Ha
OCHOBE IOPOrOB, METOJl aKTHUBHBIX KOHTYpOB (snakes) W cerMeHTalsl C HCIOJIb30BaHUEM
HeWpoHHbIX ceteit (Hampumep, U-Net). HamuimuTe KkpaTtkoe omucaHue Kaxa0oro MeTo/a.

2. Peanmsyiite anropuT™M cerMeHTanuy U300paKEHHs ¢ UCTOIB30BaHUEM Mojaenn SAM
(Segment Anything Model) na mHa6ope nanubix (Hanpumep, COCO wniu Bail COOCTBEHHBINH HAOOP
n3o0pakenuii). OIIEHUTE KaueCTBO CETrMEHTAlMM C TIOMOIIbI0 MeTpUK, Takux kak loU
(Intersection over Union).

3. IIpoBeaurte 3KCrepUMEHT, U3MEHsS MapaMeTpsl Moaenu SAM, U npoaHalu3upyiTe,
KaK 3TO BJIMSET HA KAYECTBO CETMEHTALMH.

3aganue 2.

1. W3yuute apXUTEKTYpbl COBPEMEHHBIX JIETEKTOPOB 00BbEKTOB, Takue kKak YOLO, SSD u
Faster R-CNN. HanumuTe kpaTkoe cpaBHEHHE X OCOOCHHOCTEH U 00J1acTel MPUMEHEHUS.
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2. Peamusyiite nerextop o0bekToB (Hanpumep, YOLOvVS) Ha Habope qaHHBIX (Hampumep,
Pascal VOC unu COCO). Ouenunte npou3BOIUTEILHOCTh MOJIEIU C TOMOIIBIO METPUK, TAKUX KaK
mAP (mean Average Precision).

3. WMsyuure merons! ouenku mo3sl (Key-Point Estimation), Takue kak OpenPose um
PoseNet. Peanuzyiite oiuH U3 3TUX METOAOB Ha HAOOPE AAHHBIX M BU3YAIU3UPYHTE Pe3yIbTATHI,
OTMETHUB KIIIOUEBbIE TOUKH HAa N300paXKECHUSIX.

3amanmue 3.

1. Usyumte metonsl pacrioznaBanus jimil (Face Recognition) u nepennentudukanun (Re-
Identification). HanmummuTe kpaTkoe onucanue moaxoaoB, Takux kak FaceNet u DeepFace, a Taxoke
UX PUMCHCHHUS.

2. Peanusyiite cucremy pacro3HaBaHHs JHII C HCIIOJIb30BaHUEM IPeA00yIeHHONW MOJIeTN
(manmmpumep, FaceNet) Ha Habope n3o0pakeHuit. OlleHUTE TOYHOCTh PACIIO3HABAHUS HA TECTOBOM
HaOOpe JaHHBIX.

3. H3yuurte MeToabl MHOTOKpPATHOTO OTciekuBaHus 00bekToB (MOT), Takue kak SORT
(Simple Online and Realtime Tracking) u Deep SORT. Peanusyiite oquH U3 METO0B Ha BUEO C
HECKOJIbKUMH JIBIXKYITUMUCS O0BEKTAMHU M BU3yaTU3UPYHUTE pe3yiabTaThl OTCIECKUBAHUS.

JlomaiHee 3aganue 3.

3aganue 1.

1. MW3zyuure ocHoBHble sTanmbl OCR: npemoOpaboTka H300paKeHHs, CETMEHTAIUS
CHUMBOJIOB, PacIiO3HABAHKE U TOCTOOpadoTka. OnuimuTe THnudabIe pooieMbl OCR 1 MeTob! HX
pereHus.

2. Peanusyiite mpoctyto cucreMy OCR Ha 0aze oTKpwITOil OuONMHMOTEKH (Hampumep,
Tesseract) u nporecTupyiite €€ Ha HabOpe CKaHUPOBAHHBIX JIOKYMEHTOB WiH (oTorpaduii ¢
TEKCTOM.

3. WM3yuure meronsl pacniozHaBaHus jeiicTBuii (Action Recognition) B Buaeo, Harpumep,
3D-CNN win Mojzienu Ha OcHOBe TpaHchopMmepoB. ONMUIINTE KITIOUEBble 0COOEHHOCTH U 3a/1a4H,
KOTOPBIE PEIIAOT STH METO/IBI.

3aganmue 2.

1. OsHakoMbTECh C MPHHIMIAMH CaMOKOHTposmpyemoro oo0yuenus (Self-Supervised
Learning) u onummMre, Kak OHO NMPUMEHSETCSI B KOMIBIOTEPHOM 3pEHHUU (HAmpuMep, METOJbI
contrastive learning: SimCLR, MoCo).

2. Peanusyiite TpeHMpPOBKY NPOCTOW MOIETU CAMOKOHTPOJIUPYEMOro OOydeHus Ha
Habope m3oOpaxenuit (Hampumep, CIFAR-10) ¢ wncnonb3oBaHHeM OJHOTO M3 MOMYJSPHBIX
METO/I0B.

3. Usyumre apxurektypy W npumeHenne Vision Language Models (VLMs), Takux kak
CLIP wiu Flamingo. OnummuTe, Kak OHU CBS3BIBAIOT BU3YalIbHbIE U TEKCTOBbIE JaHHBIE.

3aganue 3.

1. H3yuute MeTonbl ONTHUMH3AINN MOJENeH Uil YCKOpeHHs mH(epeHca: KBaHTOBaHME,
npayHuHr, knowledge distillation. OnuimmTe NpUHIMITBI K&KA0TO METO/A.

2. Bribepure npenobyueHnyo mMozaenb (Hanpumep, ResNet) u mpoBeauTe 3KCIEPUMEHT
10 e€ ONTUMM3AINHU C TIOMOIIBIO OTHOTO U3 METO/I0B yCKOpeHHus. CpaBHUTE CKOPOCTh U TOYHOCTh
JI0 ¥ TIOCJIe ONTUMM3AIINH.

3. MHccnenyiite OMOMMOTEKM W MHCTPYMEHTHI i yckopeHusi mHpepenca (TensorRT,
ONNZX Runtime, OpenVINO) u onummTe uX OCHOBHBIE BO3MOKHOCTH.
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IIpumepHbIe 3a1aHUS JIJIsI TECTA
Tect 1.

Bomnpoc 1.
KakoBa ocHoBHas pyHKIHUs (HOTOAMOIOB B Kamepe?
A. YBenuueHue IpKOCTH U300paKECHUS
B. IIpeoOpa3oBaHue cBeTa B 3JEKTPUUECKUNA CUTHAT
C. Coxpanenue n300paxeHHst Ha HOCUTEJe
D. VnopasneHue 3KkCro3unuen Kamepsl
Ortger: B.
Bonpoc 2.
Yro Takoe nedaiepusanus’?
A. Tlpouecc npeobpa3zoBanus 4epHO-0€I0r0 H300paKEeHUs B IIBETHOE
B. VYcrpanenue uBeToBbIX apTeakToB Ha H300pakKEHUIX
C. IIpeobpa3oBanue TaHHBIX C CEHCOPA B MOJHOLBETHOE H300paKEHHE
D. IIpouecc BipaBHUBAHUS U300paKESHHIA
Ortger: C.
Bomnpoc 3.
KakoBo ocHOBHOE Ha3HaueHHe 11BeTOBOM Moaenu HSV?
A. Oto0pakeHue 1BeTa B TEPMUHAX SIPKOCTU
B. Co3nanue uyepHo-0enbix n300pakeHnit
C. OGneryenue paboThI C IIBETAMH, YUUTHIBAsI BOCIIPUSTUE YETOBEKA
D. Xpanenue n300pakeHHs B TPEX JPYTrUX MEPBUYHBIX [[BETAX: [IMAH, Ma/DKCHTA, KEITHII
Ortger: D.
Bomnpoc 4.
Kakoii iBeT cOOTBETCTBYeT KOMOMHAIIUY BCEX TPEX MEPBUYHBIX 1IBETOB B Mojenu RGB?
A. Yepusblit
B. benmiii
C. Cepsrit
D. Kpacusiit
Otger: B.
Bomnpoc S.
Uro Takoe MomuKceIbHas ornepanus?
A. Omnepanusi, IpUMEHSIONMIAsICS KO BCEMY H300paXKEHUIO LIEITUKOM
B. Omnepanus, npuMeHsemMasi K OTA€TbHBIM TUKCEISIM U300paKeHUs
C. IIponecc nepecuera 3HaYCHUS MTUKCEIIS B HOBOI IBETOBOM MOJEIH
D. Vnyudmenue koHTpacTa U300paskeHus
Ortger: B.

Tecr 2.

Bonpoc 1.
Kakoro tuna neTekTupoBaHUs HE CyIECTBYET?
A. Two-stage
B. Three-stage
C. Anchor-based
D. Anchor-free
Ortser: B.
Bomnpoc 2.
Kakas u3 3Tux MeTpuk/oneparuii He ucronbp3yercs npu noacyere AP?
A. loU
B. Precision
C. Recall
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D. NMS
Otger: D.
Bomnpoc 3.
Yro Takoe Average Precision?
Oto mwiomaas mox Precision-Recall kpuBoit
Oro Precision npu score=0.5
DT10 cpennumii precision npu ckopax 0.5..0.95
D10 cpemaHee reomerpudeckoe Mexay Precision u Recall mmst Bcex BO3MOXKHBIX CKOPOB
JETeKTOpa
Otger: A.
Bomnpoc 4.
Kak u3meHsTcs mokasarenu MeTpuk mpu yBenuueHuu th_iou ¢ 0.5 mo 0.95
A. AP yMeHbIIATCS
B. AP yBenuuurcs
C. Maxkcumanbnbiii Recall yBenmuuures
D. MakcumanbHslii Precision yBenmuaurcs
OrtgerT: A.
Bompoc S.
Kakoii 13 3THX JIOCCOB OOBIYHO HE UCIIONB3YETCS B 33]]auaX JCTCKTUPOBAHUS?
A. GloU Loss
B. CloU Loss
C. BloU Loss
D. DloU Loss
Ortger: C.

COw>

[IpumepHoe onMcaHue 32/IaHUS U KPUTEPUHU OLIEHUBAHNUS K COPEBHOBAHMIO
Tema: MHoOXecTBeHHAs KiIaccu(PHUKAIUS U IETSKIUS 00BEKTOB HA N300PaKCHHH.
3aganue: B pamkax copeBHOBaHHMS BaM HEOOXOAMMO pa3paboTaTh U OOYYHTH MOJIENb
KOMIIBIOTEPHOI'O 3pPEHHUS, CIIOCOOHYIO OJHOBPEMEHHO KiacCUPUIMPOBaTh H300pakeHHE 10
HAIMYUIO OMPENEeNEHHBIX 00BEKTOB (MHOTOKJIAcCOBas KiacCH(HUKAIUSA) U JIOKATH30BaTh UX C
MTOMOIIbIO OTPAaHUYMBAIOIINX PAMOK (JIETEKITHS).

Hcnone3ys npenoOyueHnyo apxutektypy (Hanpumep, YOLO, Faster R-CNN unu DETR),
BBITIOJIHUTE CJIEyIOIIEe:

1. Hactpoiite mMozenb Ui pacrno3HaBaHUs S5 3a/JaHHBIX KJIAcCOB (HAIpUMep: YeNOBeK,
aBTOMOOMIIb, COOaKa, BEJIOCUIIE]I, CYMKa) Ha U300PaKEHUSIX U3 MPETOCTABICHHOTO J1aTaceTa.

2. OOyuuTe MOJeNb Ha TOCTYIHOM YacTH JaHHBIX B TEYEHUE OTPAHUYEHHOTO BpeMEeHH (B
paMKax OJHOW mapsbl).

3. Onenure kauecTBO pabOTHI MOJIENIN Ha TECTOBOM BBIOOPKE C MCHOJIB30BAHUEM METPUK:
mAP (mean Average Precision) 1 TOYHOCTb K1acCU(PUKAIIH.

4. TlpenocTtaBbTe KpaTkuii OTYET (10 1 CTpaHMUIIbI), BKIIOYAIOIINI:

— Onucanue BEIOpaHHOM apXUTEKTYpbl U 000CHOBaHME €€ BhIOOpa

— OcHOBHBIE IIaTU NPe00paObOTKH TaHHBIX U O0yUEeHHUs

— JloCTUTHYTBIE PE3YIbTAThI IO METPUKAM

— Bo3MOXHbBIE TYTH YITy4YIIEHUS

[ToGenuTens ompenensieTcss MO COBOKYIMHOCTH KayecTBa MOJENM (METPUKH), CKOPOCTH
BBIBOJIa M KauecTBa OTUYETA.

Kpurepun onenuBanus:

1. KoppekTHOCTh peanu3anyy 1 HaCTPOWKH MOJENHU JUIsl OJHOBPEMEHHON KilaccupuKaluu
U JIETeKIIM1 00BEKTOB.

2. KadecTBO pabOTBI MOJIENU: BHICOKHE 3HAUYEHUS METPUK MAP M TOUHOCTH Ha TECTOBBIX
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JaHHBIX.

3. DpdexTuBHOCTH U  O0OOCHOBAaHHOCTH

npenoopaboTka, crpaTerusi O0ydeHHUs.

BBIOpPaHHBIX

peLIcCHuN:

apXUTEKTYpa,

4. PaboToCrIOCOOHOCTh U CTAOMIBHOCTH MOJICNN MPH HH(EpEHCE Ha HOBBIX N300paKCHUSX.
5. YETKOCTh, IOTUYHOCTH ¥ MOJTHOTA MPEICTABICHHOTO OTYETA.

6. CoOuroieHre BpeMEHHBIX PAMOK U CAMOCTOSITEIbHOCTh BBITTOJIHCHUSI.
7. YMeHue UHTEPIIPETUPOBATh PE3YJIbTATHI U MPEJIaraTh MyTH YIyUIICHHUs PEIICHHS.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallii 110 JMCIHUIIJINHE (MO)Iy.TIIO)

Ne 3ananue OTtBer Komnerenuus
n/n
1 | Ha3oBuTe 0IHO M3 OCHOBHBIX ITOHATHH B KJIACCHIECKUX ¢bunsTp / IOpPOT / YK-1
MeToaax 00paboTKH H300PaKCHHMH. Mopdoorus
2 | YkaxuTe oaHO U3 0a30BbIX ONEpalnii ¢ cBepTKa / OmHapu3arus / YK-1
n3o0paxenusiMu B CV 10 S1I0XH HEWPOHHBIX CETEH. dpo3usd
3 | HazoBute oxny u3 apxutekryp CNN s 3a1a4uu ResNet / VGG / YK-1
KJ1acCH(UKAIINH. AlexNet
4 | YKaXATe OJHO U3 TIOHATHH B 3P PEKTUBHOM TalTIIaitHE OTNITUMH3ATOD / YK-2
00y4YeHHUsI CeTH. perynsipuzanust /
ayrMeHTalus
Hasosute oany u3 Tpancdopmepubix apxutektyp B CV. ViT / Deit / Swin VK-2
6 | YkaxkuTe oHO M3 MOHATHI B 331aue keypoint detection. | KIIIOYEBBIC TOUYKH / TTO3bI YK-2
/ landmarks
7 | HazoBHTEe OJTHY M3 METOJIOB CETrMEHTAITHH CeMaHTHYeCKas OIIK-1
M300paKCHUH. cerMeHTarus /
9K3EeMIUTIPHAS
cermeHTanms / SAM
8 Vkaxure 01HO U3 1oax010B B anchor-based nerexmnuun Faster R-CNN / SSD / OIIK-1
00BEKTOB. YOLO
9 HazoBute ogny 13 metonoB B anchor-free meTexum. CenterNet / CornerNet / OIIK-1
FCOS
10 | Yxkaxwure ogHo u3 noustHii B Face Recognition. Bepudukanus / [K-1
nnentudukanys / Re-1D
11 | Ha3osure oxny u3 3ama4 B Multi-Object Tracking. tpekunr / MOT / IK-1
Kalman filter
12 | Ykaxure oxHo u3 dranos B naimiaiine OCR. JeTeKIUs TeKcTa / T1IK-1
pacro3HaBaHue /
moctobpaboTka
13 | Hazosure oxno u3 metonoB Self-Supervised Learning. contrastive learning / IK-2
masked modeling /
BYOL
14 | Vxaxwure oxHO U3 noHsATHil B Vision Language Models. CLIP/VLMs/ IK-2
multimodal
15 | HazoBuTe 0IHO M3 COBPEMEHHBIX TIOJXO0/IOB B GAN / diffusion models T1K-2
reHepaIny H300paKeHHI. / Stable Diffusion
16 | Ykaxurte 0JJHO U3 OCHOBHBIX TIOHITHH B KIIACCHYECKUX rucrorpamma / GUIbTp YK-1
MeToAax 00pabOTKU U300paskeHHH. l"aycca / edge detection
17 | Ha3zoBute ogHy U3 NPEINOCHUIOK JAJISl IPUMEHEHHUS self-attention / marum / YK-1
Tpancpopmepos B CV. MTO3UIIOHHOE
KOJIMPOBaHHE
18 | Ykaxute oaHO U3 pyHaaMeHTaNbHBIX Mojenel B CV. CLIP/SAM/ VK-1

Grounding DINO
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19 | HazoBuTe 01HO U3 MOHSATHI B 33/1a4€ pose estimation. KJIFOUEBBIE TOYKH / VK-2
ckenet / 3D pose
20 | VkaxkuTe 0HO M3 METOIOB IS (P (PEKTHBHOTO triplet loss / metric VK-2

M3BJICYCHHUs IPU3HAKOB B Retrieval.

learning / embeddings
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