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uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH
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2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucyunza 51.0.07 CrierjceMyuHap OTHOCHTCS K 00si3aTeIbHOM YacTy 00pa3oBaTe/TbHOM MPOTrpaMMBl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

Kpumuueckull aHanu3
npo6aemMHbIX
cumyayuli Ha OCHoge
cucmemHo20
nooxooa,
eblpabambieamb
cmpamezuro
Oeticmeuti

npobaemMHbIx cumyayuil
YK-1.2: Ymeem
eblpabambieamb cmpameauro
deticmeuti npu 803HUKHOBEHUU
Kpumuueckux cumyayutl
YK-1.3: Baadeem ocHosamu
CUCMEeMHO020 N00x00d K
aHaausy npobaeMHbIx

cumyayuti

aHanu3a npobaeMHbIX cumyayutli
NpuMeHUmMeabHO K CO30aHUI0
modesneli .

YK-1.2:

Ymeem cmpoumb cmpamezuro
deticmeuli 8 Kpumu4ecKkux
cumyayusx NpUMeHUMmMenbHoO K

co30aHuro mooenell UU.

YK-1.3:

Baadeem memodamu
CUCMEeMHO20 aHau3a
npobaemMHbIx cumyayuil
NnpuMeHUmMeabHO K CO30aHUI0
Mmooeneil UU.

dopmMmupyeMble ILnanupyemble pe3y/bTaThl 00yueHus no gucuumiude | HanMeHoBaHMe OI[eHOYHOTO CPeJCTBa
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{M U Mo AMCLHMILIMHE KOHTPOJIs NPOMeXyTOYHOH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem memoob! YK-1.1: Joknao-npesenmayus
ocywecme/simb Kpumuyecko20 aHaiusd 3Haem memoObl KpumMu4eckoz20 3quém:

Joknad-npezenmayus

OK3ameH:
Teopueckoe 3a0aHue
Joknad-npezeHmayus

YK-2: CnocobeH
ynpaensmsb
NpPOeKmMoM Ha ecex
smanax e2o0
JICU3HEHHO20 YUK/A

YK-2.1: 3Haem cmpykmypy
JICUHEHHO20 YUK/AA Npoekma
YK-2.2: Ymeem
adanmupoeamb HCU3HeHHbiL
Yuka nood cneyuguxy
KOHKPeMmHbIX NPOEKMoe
YK-2.3: Bradeem memooamu
ynpas/eHusi npoeKmoMm Ha ecex
3Manax e20 HCu3HeHHO20

YukAa.

YK-2.1:
3Haem 6a306ble cCMpyKmypbl

OAaHHbIX U azeopummbl;

YK-2.2:

3Haem MemoOobl pazpabomku u
aHaAU3a KOHYenmyaabHbIX U
meopemuuecKkux mooesnell
pewiaeMbix 3a0aunpoeKmHoll u
npou3800CMeeHHO-
mexHo/n02uUecKoll

dessimenibHOCMU.

YK-2.3:

3Haem cogpemeHHble
OMKpblMble pecypcbl N0
akmyanbHbim npobaemam UT u

oknaod-npezenmayus

3auém:
Joknad-npezenmayus

OK3ameH:
Teopueckoe 3a0aHue
Joknad-npezeHmayus




un.

OIIK-1: CnocobeH
Haxooums,
¢opmynuposamnb u
pewams akmyanbHble
npobnembt
npukaaoHoti
Mamemamuku,
¢yHOamenmanbHol
UHopmamuku u
UH(OPMAYUOHHbIX
mexHonoautl

OIIK-1.1: Obaadaem
¢yHOameHmanbHbIMU
3HaHUsAMU 8 obaacmu
mamemamu4eckux u
ecmecmeeHHbIX HAYK, meopuu
KOMMYHUKayuti

OIIK-1.2: Ymeem
ocyuwjecmensimb nepeuyHblil
cbop u aHaauz mamepuanda,
UHMepnpemuposamsb
pasnuyHble Mamemamuyeckue
00BeKmb!

OIIK-1.3: Umeem
npakmuueckuii onbtm pabomoi
¢ pewieHuem
mamemamuyeckux 3a0au u
npumesiem e20 8
npogeccuoHanbHoll

dessmenbHOCMU

OIIK-1.1:

Ob6nadaem ¢pyHoameHmanbHbIMU
3HaHusAMU 8 obnacmu UH,
UHGOPMAYUOHHBIX MeXHOoA02Ull
U WUpPOKOM Kpyee 3a0au

KoMnblomepHoli epacgpuku.

OIIK-1.2:

YMeem 8bNOAHUMb AHAAU3
nybaukayuti u coepemeHHbIX
OMKPbIMbIX Pecypcos no
aKmyaabHbIM npobaemam u
Mamemamuyeckum obsekmam, d
makoice 06cyOumb pesynbmambt

8 OMKpbIMOU OUCKyCCUU.

OIIK-1.3:

Ymeem npumensamp 6azoeble
anzopummbl 8u3yaauzayuu,
o0bpabomku uzobpadiceHutl,
KOMNbIOMePHO20 3peHust U
UCKYCCMBEHHO20 UHMe/ieKma
(M), omOenbHO U Ha ocHoBe
OMKpbIMbIX 6ubAUOMEK.
Bnadeem Hagbikamu pewieHus
3adau UU c epacpuueckumu u
Opyaumu UCXOOHbIMU OAHHBIMU 8
HT-cucmenme.

Jloknao-npesenmayus

3auém:

oknad-npezeHmayus

OK3ameH:
Teopueckoe 3a0aHue
oknaod-npezenmayus

OIIK-2: CnocobeH
npumeHsimb
KoMnblomepHble/cyne
pKOMNblOmepHble
Memoobl,
cospeMeHHOe
npozpammHoe
obecneuenue (8
mowm uucsne
omeuecmeeHH020
npousgoocmea) 041
peweHus 3aday
npogeccuoHanbHou
dessmeabHOCMU

OIIK-2.1: 3Haem OCHOBHble
NnonoJiceHus U KoHyenyuu 8
ob1acmu npoepammupoeaHus,
apxumekmypy $13bIKO8
npo2pammuposaHusi, meopuu
KOMMYHUKayuu, 3Haem
OCHOBHYIO MepMUHO/02UI0,
3HakoMm ¢ nepeuHem I10,
8K/MOUeHHO20 8 EQuHblil
Peecmp Poccutickux
npo2pamm

OIIK-2.2: Ymeem
aHanu3uposamb Munoeble
AA3bIKU NPO2PAMMUPOBAHUS,
cocmaeasimb Npo2pammbl
OIIK-2.3: Umeem
npakmuueckuli onbim peuieHus
3a0ay aHanusa) uHmezpayuul
PasnuyHbIX MUnoe
npoepammHo20 obecneueHus,

adanusa munos

OIIK-2.1:

3Haem ocHoBHy0
mepmuHosnozuto nepeuns I10,
ektoueHHo20 8 Edumblii Peecmp

Poccutickux npoepamm

OIIK-2.2:

Ymeem ananusupogamb A3bIKU
NnpoepammuposaHust
npumMeHuUmeabHO K CO30aHuio
modesneli M.

OIIK-2.3:

Bnadeem npakmuueckum
onbIMoM uHme2payuu
DA3AUYHbIX MUNO8
npoepammHoz2o obecneueHust
npumeHUmenbHO K CO30aHU0
modesneli .

Jloknao-npesenmayus

3auém:

Jloknao-npezenmayus

OK3ameH:
JToknao-npesenmayus
Teopueckoe 3a0aHue




KOMMyHUKayuu

OIIK-4: Cnocoben
ONMUMAbHbIM
obpazom
KoMOUHUpogamb
cyujecmesyroujue
UH(pOpMayuoHHO-
KOMMYHUKAYUOHHBble
mexHono2uU

014 peweHust 3a0ay 8
obaacmu
npogeccuoHanbHou
desimenbHOCMU C
yuemom mpeboeaHuti
uH¢opmayuoHHoli
6e3onacHocmu

OIIK-4.1: 3Haem npuHyunbl
cbopa u aHanusza
uHpopmayuu, co30aHus
UH(pOpMAYUOHHBIX cucmem Ha
Ccmaousix HCU3HeHHO20 YuK1a
OIIK-4.2: Ymeem
ocywjecmensimb ynpaes/neHue
npoekmamu uHGOPMAayuoOHHbIX
cucmem

OIIK-4.3: Umeem
npakmuyeckutl onbim aHanu3sa
u UHmepnpemayuu
UH(pOpMAYUOHHBIX cucmem

OIIK-4.1:

3Haem cyujecmayiowjue
UH(pOPMAYUOHHO-
KOMMYHUKAYUOHHbIE
mexHo/no2uU 0151 pelleHus 3a0au
8 obaacmu euzyanuzayuu u
0bpabomku uzobpadxiceHutl,
KOoMnblomepHoz20 3peHus u M.

OIIK-4.2:

Ymeem ocywjecmenamb
ynpaeneHue npoekmamu
UHGOPMAYUOHHBIX cUCMeM 8
obaacmu obpabomku
uzobpasiceruti, 3D
8U3yanu3ayuu, KomMnbomepHo20
3peHus u UN.

OIIK-4.3:

Hmeem npakmuueckuti onbim
aHanu3a u uHmepnpemayuu
UHGOPMAYUOHHBIX cUCMeM 8
obaacmu obpabomku
uzobpasicenuti, 3D
8U3yanu3ayuu, KOMnNbIOMepHo20
3peHus u UN.

Joknao-npesenmayus

3auém:

Jloknao-npezenmayus

OK3ameH:
Teopueckoe 3adaHue
Joknaod-npezeHmayus

OIIK-5: CnocobeH
uHCManIuposamsb u
conpogoxcdamb
npozpammHoe
obecneueHue
UH(OPMAYUOHHbBIX
cucmem,
ocywjecmensimb
a¢ppexmueHoe
ynpaeneHue
paspabomkoti
npo2pamMMHbIX
cpedcme u Npoekmoe

OIIK-5.1: 3Haem memoouky
YCMAaHoeKu u
adMUHUCMpUpO8aHus
UHGOPMAYUOHHBIX CUCMEM U
6a3 0aHHbIx. 3HAKOM C
nepeurem I10, exodsawjum 6
EOumblli peecmp poccutickux
npozpamm

OIIK-5.2: Ymeem
peanu30ebleamb MexXHUYeCKoe
conpoeodcoeHue
UHGOPMAYUOHHBIX cUCMeM U
6a3 0aHHbIX

OIIK-5.3: Umeem
npakmuueckue HagbIKu
YCMAHOBKU U UHCManasayuu
Npo2paMMHbIX KOMNIEKCO8

OITK-5.1:

3Haem omKpblmble pecypchbl
uHpopmmexHonoeuii: HayuHble,
anzopummuyeckue u
obpasosamesbHble pecypCbl;
OMKpblmble bubuomexu u
cucmembl, 8 MOM Hucne 8
obaacmu WU u koMnblomepHo2o

3peHusl.

OIIK-5.2:

YMmeem npumeHsimb
apxumekmypHble pelleHus Ha
0CHOBe OMKPbIMbIX bubAUOMeEKU
8 susyanusayuu u obpabomke
uzobpadcenuti (ON),
anzopummax Hay4Hou u cmepeo

susyanusayuul.

OIIK-5.3:

Ymeem eblbpamb u ycmaHosumb
OMKpblMble NPO2PAMMHble
cpedcmea OU u UN.

loknaod-npezeHmayus

3auém:

Joknao-npesenmayus

OK3aMeH:
Teopueckoe 3a0aHue
Joknad-npezenmayus




OIIK-6: CnocobeH K
opaaHuzayuu u
8edeHUo
UHHOBAYUOHHO-
uccne008amenbCKoll
dessmesbHOCMU

OIIK-6.1: Obaadoaem
3HaHusMU 8 obaacmu
op2aHu3ayuu u geoeHus
UHHOBAYUOHHO-
uccne0oeamenbCKoll
desime/nibHOCMU

OIIK-6.2: Ymeem
ocywecmensimb Op2aHU3ayuio
u gedeHue UHHOBAYUOHHO-
uccne008amenbCKoil
desimenbHOCMU

OIIK-6.3: Umeem
npakmuyeckuil onbim
OpeaHu3ayuu u eeoeHust
UHHOBAYUOHHO-
uccnedosamenbCKoll
desimenbHOCMU

OIIK-6.1:

3Haem ocHOB8b! OpeaHu3ayuu u
8edeHuUs UHHOB8AYUOHHO-
uccnedoeamenbCKoll
desime/lbHOCMU 8 CO30aHUU
cucmem UU.

OIIK-6.2:

Ymeem eecmu UHHOBAYUOHHO-
uccnedoe8amenbCKyo
dessmenbHOCMb 8 0baacmu
co3daHus cucmem UU.

OIIK-6.3:

Bnadeem onbimom u HagbIKamu
8edeHUsl UHHOB8AYUOHHO-
uccnedoeamenbCKoll
dessmenbHocmu 6 obaacmu
co30aHus cucmem UU.

/JToknao-npesenmayust

3auém:
oknaod-npezenmayus

OK3aMeH:
Teopueckoe 3a0aHue
Joknad-npezenmayus

3. CTpyKTypa U cojep)KaHHe AUCIUIIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
OO011as TPy/J0EMKOCTBD, 3.€. 15
Yacos o yuedGHOMY I/IaHY 540
B TOM UHCIIe
ay//UTOPHBIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHUS JIEKIIHOHHOT'0 THIIA 0
- 3aHATHSA CEMHHAPCKOro THMa (MpPaKTHYeCcKHe 3aHATHS / 1aGopaTopHbIie paGoThI) 160
- KCP 4
caMocTosTe/bHasA padoTa 340
ITpomexyTouHas arrecTanusa 36

JK3ameH, 3aUéT

3.2. CozepkaHue JUCLUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacos u 8uobl yuebHbIXx 3aHamuil)

HanmeHoBaHue pasfesioB U TeM AUCLUTIIMHBI

Bcero B TOM UMCIIe
(gacer)
KonrakrHas pabota (paboTa BO CamocTosiTesibHas
B3auUMO/IeHICTBUH C TIpeTio/iaBaTeneMm), pabora
Yackl U3 HUX obyuarorerocs,
3aHATus 3aHATHS Bcero Hacel
JIEKLIMOHHOT'O | CEMUHapCKOTro
THUMa TUMa
(mpakTuyueckue




3aHsTHs/Mabopa
TOpPHBIE
paboThl), uackl

og-0

og-0

(0]

o)

(0]

o850

=L o)

Lenu u 3agaun CrierjceMrHapa B CHCTEMe KOMIIETEHL{HHM IIPOrpPaMMBI
WckyccrBennblii nHTe/tekT (UI). PykoBogsiiye JOKyMeHThI FOCyAapcTBa Mo
passutuio NN.

14

10

O6cyskeHre OCHOBHBIX MOHATHH IV 1 UX CBSI3b C TEXHOJIOTHSIMU.
O6wsicanmMeil IU (XALI - Explainable Artificial Intelligence) u foBepeHHBIi
WU (TAI - Trusted Artificial Intelligence), cunbhbiii U/, ckBO3HbIE
TeXHOJIOTHH.

12

MeTOAbI 1 MO/Jie/Ti Kj1aCCHYeCKOoro MaliMHHOro 06Y‘JEHI/IFI H UX 00BACHUMOCTE.

16

12

I'my6okoe obyueHye U ero HHTePIPeTHPYeMOCTb. MeTO/bI TIOBBIIIEHNS
nHTepripetupyemoctu. Metog SHAP.

16

10

MHoOromepHble IPOCTPAHCTBA MPU3HaKoB. [IpokisaTHe U 6y1arocioBeHre
pa3mepHocTH. Kputepuii ®uiiepa.

12

BbICOKOYpOBHeBbIe TIPU3HAKK K1accuduKaluu. Zero-shot learning, One-short
learning

12

O6paboTKa ecTeCTBeHHbIX 13bIKOB. MeToab! knacca ChatGPT.

16

10

IMonynsipHble HeiipoceTu riny6okoro o6yuenus. U-Net, copeBHOBaTe/bHEIE,
TpaHcgopmepsl. [Intdy3roHHbIE HEpOCeTH.

14

10

MeTozibl 06paboTKH H306pakeHHH B 06ecrieyeHrH KauecTBa, CKOPOCTH,
HaJIe&)KHOCTH U 00BsiCHUMOCTH paboTtsl .

14

10

MeTopb! IeTeKTUPOBAHNS U CeTMeHTaLi 0OBEKTOB U UX aHOMaJTHH.
Craructryecke Metopsl. TekcTypHble MeToabl. ITnKcenpHbIe (BOKCE/TBHBIE) U
00BeKTHBIE METO/bI. MeTo MOMeHTOB. MeTo/ 111a6/10HOB. BO3MOXXHOCTH
pacrnapasule/liBaHus pellleHus 3a/jaul JeTeKTHPOBaHUs.

20

14

Mertopgp! knaccudukauuy o6bekToB. KoppensaiuoHHbie MeTopl. MeTozbl
pasnoxkeHust: psifi @ypbe; BeliBIeT-pa3/ioKeHNs]; XOPOILO MPHCIIOCO0IeHHbIe
6a3uChbl; METOZ SMITUPUUECKUX MO/,

18

12

MeTo/ibl periucTpanyy (CoBMeleHust) 00beKTOB. MeTo/bl )KeCTKON
perucrparyu ()kecTkoro copMmelrieHus1). KoppessiLiuoHHO-39KCTpeManbHbIi
MeTo/i. MeTo/ibl He)KeCTKOTO COBMeIleHHsT

16

12

TexHosorny ri1y6oKoro obyueHus B cerMeHTaluy. [Iprmep pelieHus 3a/ja4un
CerMeHTaL|y KaMep cep/ilia Ha OCHOBe MX Pa3MeTKH 10 KOHTPACTHPOBAaHHOMN
KPOBH.

14

10

TexHO/IOrHsl CerMeHTaLMH U NepcoHaNM3alMi Ha OCHOBe atyiac-Mogeneil. Uto
Takoe aT/ac-Mo/esb. [laHHble TOMOrpaMMBbl NaljieHTa Kak MHO)KeCTBO TOYeK, C
KOTOPBIM COBMELIIAeTCsl CerMeHTHPOBAHHBIH 11a0/I0H aTyiac-mMoeny. MeTobl
COBMeIL{eHUs].

18

12

MeTo/ibl aHa/IM3a CErMEeHTUPOBAHHbIX 00sacTell. CTaTUCTUUECKUH aHAIN3
CerMeHTHPOBaHHBIX obsactel. Postb rpaHuI 06/1acTy B cerMeHTalun
aHoManuii. Metogp! feTekTpoBaHus rpaHul] B 3D. KosmyecTBeHHbIe OLleHKU
ob/acreil U UX aHa/M3.

16

10

Hayuno-umxenepHas susyanusanys 3D gaHHbIxX. JlyueBsle napasenbHble
MeTo/ibl BU3yanu3aluy. BusyanbHas aHanuTHKa U aHa/IM3 aHOMasIni.

12

HayuHasi BU3yanu3alysi U CerMeHTarysi. Busyanu3anus U cerMeHTalust B
KPHO-UMH/PKUHTe. MeTobl pa3MeTKH TKaHel U CO3[jaHusl MaCOK TKaHe st
yTpaB/ieHust UX BU3yanu3alyei. MeTosi pa3MeTKU U MOCTPOEHUsI CUTHATYP
TKaHe.

14

10

KoHeuHo3meMeHTHbIe Mofiesii. ToueuHble 6a3uChl 7151 yIipaB/ieHust JOPMOit.
[TapameTpu3aLys ¥ BU3yanu3aLys KOHEYHO3/IeMEHTHBIX Mojieselt.

18

12

Pazzen: BeefeHue B TUnepCrieKTpaibHble M300pakeHus1. 3aJjaHue:
O6cyxzeHne crielUpUKY, oT/IMUaroiell ['urepcrieKTpanbHble H300pKEHNS OT
TPaJIULIMOHHbIX.

18

12




Pasgen: Tpaguumu okatust ['CU. 3aganve: O6CyXaeHre CoiepKaHus 3a/iaud

20 6 6 14
oKatust Ha OOpTY U oKaThst [yis1 XpaHeHHst. MeTo/ibl ¥ CTaHJapThl
Pa3pen: Tpaguimu B 06paboTke, cerMmeHTarvu U Kiaaccudukanyu [CHU.
3azanue: O6CyX/jeHHe HOMHUHAIBHOM 10C/Ie/joBaTe/TbHOCTH 06pabotku 'CU, 16 4 4 12
nipeznoxkeHHo Landgrebe
Pasgen: I'CH kak fByMepHOe I10j/le MHOTOMepHbIX CUTHAaTYp. 3ajjaHue:
O6CysKieHHe BO3MOXKHBIX BADUAHTOB /IeTeKTHPOBAHHUS CXO/CTBA MUKCe/IeH 16 6 6 10
I"CU anropurtmoB knactepusanuu I'CU.
Paspen: [IpumeHnenue pasnoxxenus ['CY Ha sMnupryeckrie MOZbI 1711
[leTeKTUPOBaHUs IyMOB. 3afianue: O6cy)xaeHre IpUMeHeHHs Pa3/I0yKeH s 16 6 6 10
I'CH Ha sMnvprueckre MOJpl [J1s1 IeTeKTUPOBaHUs ILIyMOB.
Paspen: Metopp! cxxatus I'"CU HakorieHHeM 3TajlOHOB CUTHATYp. 3afjaHue: 14 4 4 10
O6cyxzenne MeTozioB ckatusl ['CU HakoI/IeHHeM 3TallOHOB CUTHATYP.
Pa3gen: Metogpl fetektiupoBanus rpanur B 'CU. 3aganue: O6cyxaeHue
BO3MOXKHOCTe# 000011eHust MeTosia KaHHM /17151 1€TeKTUPOBaHUS TPaHMUL] B 21 6 6 15
rcum.
IoaroToBka ny6/MKaryii BBICOKOTO YPOBHS. 3a/iaHue: 3HAKOMCTBO C 17 4 4 13
cucTeMoii mpenpuHTOB ArXiv.
[Ty6nukaius ctatedt B )xypHanax Q1-Q2. OTuecTBeHHbIe U 3apyOeHbIe 18 6 6 12
JKypHarbl. 3afianue: IToAroToBute npenpuHT crathi B Q1-Q2.
P06acTHOCTL UCKYCCTBEHHOTO HHTeJUIeKTa. [ToHsITHe pobacTHOCTH. MeTo bl 10 4 4 6
OLIeHKH U METPUKH POOACTHOCTH.
ToHsiTHe (yHKIMOHa/MbHast 6€30MaCHOCTh UCKYCCTBEHHOTO UHTE/IEKTA.
OcobeHHoctu TexHosioruu U u cBsi3aHHble ¢ HUMU (aKTOPbI PUCKa. 14 6 6 8
CaoticrBa crucreM MU 1 cBsi3aHHbIe C HUMU PUCKU (DYHKLIMOHATBEHOM
6e30I11aCHOCTH.
TexHnKy BeprrKaryy 1 Banuganyi. Mepsl KOHTPOJISL ¥ CMSTUeHHUS 10 4 4 6
0C/IeICTBUIA.
ATaky Ha UCKYCCTBEHHbIN UHTe/IeKT. [IpuMeps! U KiaccuHUKaLys aTak. 1 4 4 8
MeTo/ib! TPOTHBOEHCTBYS aTaKaM.
3aiuTa JaHHBIX B MAlIMHHOM 00yueHun. ®efiepaThBHOE 00yUeHue. 1 4 4 8
I'omomopdHoe mmdposaHye.
OO6Hapy>KeHre aHOMa/Mi B JaHHBIX. Brzibl aHoManuid. [Jpelic KOHLeMIuH. 14 4 4 10
3amyTa AaHHbIX OT 3apakKeHHs. MeTo/ibl pacrio3HaBaHUsI aHOManit
ATTectarust 36
KCP 4 4
Wroro 540 160 164 340

Co,qep)KaHne pa3fe/sioB 1 TeEM JUCITUIIVIMHBI

1-cemecTp

1. e u 3agaun CrierjceMrHapa B CHCTeMe KOMIIeTeHLWH nporpaMmMbl MickyccTBeHHbIH nuHTesuiekT (MN).

PykoBogs1rie JOKyMeHTHI TOCYAapCTBa o passututo UU.

2. Obcyx/IeHre 0CHOBHBIX MOHATHN VU 1 ux cBsi3b ¢ TexHonorusimu. O6bsiciumbiii U (X AI) u joBepeHHbIH

NN (TAI), cunenbii U, cKBO3HBIE TEXHOOTHU.

3. MeTto/p! ¥ MOZie/y KJIaCCUUEeCKOro MallIMHHOTO 00y4yeHUst U X OOBsICHUMOCTb.
4. I'ny6okoe obOyueHre 1 ero UHTepIpeTHpyeMoCTb. MeTo/ibl OBBIIIIeHHs MHTepIpeTupyeMocTy. MeTtof,

SHAP.

5. Pob6acTHOCTb MCKYCCTBEHHOTO MHTeJIIeKTa. [ToHATHe poOacTHOCTA. MeTO/bI OTIeHKU U METPUKH

pobacTHOCTH.

6. [TonsiTre GyHKIMOHaIbHAS 6e30M1acCHOCTb UCKYCCTBEHHOr0 MHTeeKTa. OcobeHHOCTH TexHonoruu U u
CBsi3aHHbIe ¢ HUMU (pakTophb! pucka. CBoiicTBa cucteM WU 1 cBsi3aHHBIe C HUMU PUCKU (QYHKLIMOHATBHOM




0e30macHOCTH.

7. TexHUKY BepU(pUKaLMKU U BanuAaLui. Mepbl KOHTPOJISI U CMSTYeHUs [10C/1e/JCTBUM.

8. ATaky Ha MCKYCCTBEeHHBIN UHTe/IeKT. [IpruMepbl U Knaccudukanusi atak. MeTo/ibl TPOTUBOIeHCTBYS
aTakaMm.

9. 3amurTa JaHHBIX B MallIMHHOM 00yueHun. ®esjepatBHOe 00yueHre. ['oMmoMopdHOe 1mrppoBaHUe.

10. MHoOroMepHble IMPOCTPAHCTBA MPHU3HAKOB. IIpoksTre U 6iarocioBeHre pasmMepHoctu. Kputepuii durnepa.
11. BricoKOypOBHEBBIe TPU3HAKU Kaaccudukauyu. Zero-shot learning, One-short learning,...

12. O6paboTKa ecTecTBEeHHBIX 13bIKOB. MeTo/ibl Kinacca ChatGPT.

13. TlonynsipHbIe HelipoceTH TIy60Koro obyuerus. U-Net, copeBHOBaTe/IbHbIE, TPAHCHOPMEDBI.
OuddysronHbie HelipoceTH.

14. Metogp! 06paboTku 1300paXkeHHit B obecrieueHNH KauecTBa, CKOPOCTH, HaZIeXKHOCTU U 00bsICHUMOCTH
pabotsr U

2-ii cemecTp

1. MeToibl IeTeKTUPOBAHUS U CErMeHTallu 00beKTOB U UX aHoManui. CTaTucTHuecKrue MeToAbl. TekcTypHbIe
MeTtozpl. [ThKcenbHbIe (BOKCe/IbHBIE) U 00BeKTHBIE MeTOibl. MeTo; MoMeHTOB. MeTo/, 111a6/10HOB.
Bo3Mo)XHOCTH pacriapasiie/TMBaHus pelleHus 3aaull e TeKTUPOBaHMs.

2. O6Hapy)KeHue aHOMa/ui B laHHBIX. Buzbl anomanuil. [Ipeiid koHueniui. 3amyra AaHHbIX OT 3apakeHusl.
Merto/ibl pacrio3HaBaHUsI aHOMasIUil.

3. Metogp! knaccudukaun 00sekToB. KoppensitonHsie MeTobl. MeTozbl pa3nokeHust: psig Pypre; BeliBeT-
Pa3/oyKeHus1; XOPOILLO TPUCIIOCOb/IeHHbIe 6a31Chl; METO/, SMIUPUYECKUX MO/,

4. MeTo/ibl perucTpalyy (CoBMeleHus) 00beKTOB. MeTO/IbI )KeCTKOM PerucTpaLu (KeCTKOro COBMeILeHus]).
KoppensioHHo-3KcTpeManbHbIM MeTos,. MeTozbl HexkecTKoro coBMelljeHusi: Metos, Coherent Point Drift.

5. TexHosoruu riy60Koro obyueHurs B cerMeHTaLuu. [Iprmep pelieHus 3a/lauy CerMeHTali Kamep cepAlia Ha
OCHOBE UX pa3MeTKHU M0 KOHTPaCTUPOBaHHOM KPOBHU.

6. TexHosiOrMs cerMeHTaLMM U ITepCoHaIM3aLMKu Ha OCHOBe atyiac-mMozeneil. Uto Takoe atiac-mMofens. JJaHHbIe
TOMOTPAMMBI TaIeHTa Kak MHO>KECTBO TOUEK, C KOTOPbIM COBMEII|aeTCsi CerMEeHTUPOBAHHbIH 111a0JI0H aT/iac-
Mozenu. MeTo/ibl COBMellleHUs.

7. MeTo/ipl aHa/IM3a CerMeHTUPOBaHHBIX obOmacTeli. CTaTUCTHUECKUI aHa/IM3 CerMeHTUPOBAHHBIX 00/1acTel.
Pornb rpanu] 0671acTh B cerMeHTalu aHoMaaui. MeTtofibl feTeKTHpoBaHus rpanul] B 3D. KonmuecTBeHHble
OLIEHKH 00/1acTel U X aHa/In3.

8. HayuHo-un>xeHepHas Bu3yanu3auys 3D fgaHHbIX. JIyueBble apasuiesbHble MeTO/Ibl BU3yaau3arvu.
Bu3syanbHast aHa/IMTHKA U aHa/IM3 aHOMaJ/IUi.

9. HayuHas BU3yanu3alnys U cerMeHTanys. Brusyanusanys v cerMeHTaLysl B KpUO-UMHUKUHTe. MeTo/ibl
pa3MeTKU TKaHell U CO3[,aHusl MacoK TKaHel [/l yIipaB/ieHus UX BU3yanusanueii. Metos pasMeTKU U
MIOCTPOEHHS CUTHATYP TKaHeM.

10. KoneuHo3nemeHTHbIe Mogenu. ToueuHslie 6a3uchkl A yrpaeieHus hopmoii. [Tapamerpusauys u
BH3ya/M3aliysl KOHeYHO3/IeMeHTHBIX Mo/enel.

3-1i cemecCTp

1. Pa3pien: BesieHue B rurepcrieKTpasbHble H300paykeHusl.

3azmanue: O6cyxzeHne crielMUKY, oTnvaroreii ['nnepcrieKTpaibHbIe H300paKeHHs OT TPAJAULIOHHBIX.

2. Pazpen: Tpaguuuu cxatusg I'CH.

3azanue: O6cysKieHre cofiepykaHus 3a/jaukl CKaTysl Ha 60pTy U CKaTHs [/ XpaHeHusi. MeTozibl M CTaHZAApThI
3. Pa3pen: Tpaauiuu B 06paboTke, cermeHTaruy U Kiaaccudukaruu I'CH.

3azanue: O6cysKieHre HOMUHAIBLHOM rocnefoBaTesibHOCTH 06paboTku I'CU, nipeyioxkeHHoi Landgrebe

4. Pazgen: 'CH Kak JByMepHOe TI0JIe MHOTOMEpPHBIX CHrHaTyp.3azanue: O6cyskaeHre BO3MOXKHBIX BapHAHTOB
JleTeKTUPOBaHUs cXocTBa nukceneit 'CU anroputmoB Knactepusauuu ['CU.

5. Pazgen: Ilpumenenue pasnoxenus I'CH Ha sMIpuueckye MOZbI /IS IeTeKTUPOBaHKS LIIyMOB.



3aganue: O6cyxaeHve npuMeHeHus pasnoxenus ['CU Ha aMnupuyecKre MOJIbI A71s IeTeKTUPOBAHKS IIYMOB.
6. Pasgen: Metogpl cxatus I'CHY HakorsileHeM 3TaIOHOB CUTHATYP.

3aganue: O6cyxaeHre Meto 0B ckaThst 'CY HakoTIeHHeM 3TajloHOB CHTHATYP.

7. Pazgen: Metogpl leTeKTUpoBaHus rpanul B I'CH.

3aganue: O6CyKaeHre BO3MOXKHOCTeH 00001eHusA MeToa KaHHY [/ ieTeKTUpoBaHus rpanui; B I'CH.

8. [TogroroBKa Mmy0/IMKAI[MI BEICOKOTO YPOBHS. 3a/jaHue: 3HAKOMCTBO C CHCTEMOM NpenpruHTOB ArXiv.

9. ITy6smkauus crarei B )KypHasiax Q1-Q2. OTuecTBeHHBIe U 3apy0e)KHbIe KypHasibl. 3afaHue: [IoAroToBUTh
NpenpuHT cTaTey B Q1-Q2.

ITpakTUueckue 3aHATUS /mabopaTopHbie PabOTHI OpPraHW3YKOTCS, B TOM 4YucC/e, B (popMe TpaKTUYeCKOM
MO/JITOTOBKU, KOTOpasi TIpeAyCMaTpUBaeT ydyacTHe OOyYarol[uXCsi B BBITIOJTHEHWU OTAEIbHBIX 3JIEMEHTOB
paboT, cBsi3aHHBIX C OyayIiIel npodeccoHaTbLHON AeATeTbHOCTEIO.

Ha mpoBefieHVe MpakTHUeCKWX 3aHSATHM / 1abopaToOpHBIX paboT B (opMe TPAKTUYECKOH IMOATOTOBKH
OTBOJWTCS: O4Hasi hopma oOyueHus - 2 4.

4. YueOHO-MeToANYeCKOe ofecneyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsi

CamocrosiTenibHasi paboTa 00yuaroL[UXCs BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOM aTTeCTallud IO WUTOraM OCBOEHWS JUCLIATIIUHEI
TIpYUBeJIeHHBIM B T1. 5.

1. IcKyCCTBeHHBIN MHTEIEKT: TEXHOIOTUW, IPUHLIMITBI U TlepcrieKTyBbl // Hayunble Ctatbu.Py —
TOpTas Jjisl CTy/IEHTOB M aclMpaHTOB. — JlaTa mocneaHero obHoBneHus crathl: 14.10.2023. — URL
https://nauchniestati.ru/spravka/tehnologii-iskusstvennogo-intellekta/ (mara o6paitenus: 10.02.2024).
2. beccmepTheIit M.A. VIHTe/NIeKTya/lbHbIE CUCTEMBI : YUeOHMK M MPakTUKyM / M. A. BeccmepTHBIH, A.
B. Hyrymanoga, A. B. [TnaToHoB. - Mockga : FOpaiit, 2023. - 243 c. - (Bbiciiee obpa3oBanue). - ISBN
978-5-534-01042-8. - TekcT : anekTpoHHbIi // BC "FOpaiit". [TocTosiHHAs CChIIKA Ha JOKYMEHT:
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=849292&idb=0 (gata obpaiieHusi:
10.02.2024).

3. BeccmepThslii U. A. VHTeneKTyanbHbIe CUCTEMBI | YueOHUK U pakTukyMm / V1. A. BeccMepTHBIH,
A. b. Hyrymanosa, A. B. ITnaToHoB. - Mockga : FOpaiit, 2023. - 243 c. - (ITpodeccronanbHoe
obpaszoBanme). - ISBN 978-5-534-07818-3. - Tekcr : anekrponHsiii // OBC "FOpait". [TocTosiHHAs
CCbUIKA Ha JOKyMeHT: https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=849219&idb=0
4. lTudporas obpaboTka nzobpakenuii / 'oHcasnec P., Byac P. - Mocksa : TexHocdepa, 2012.,
https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=645399&idb=0 .

5. AsiropuTMHUeCcKre OCHOBBI COBPeMeHHOM KoMmbroTepHo rpaguku / KynvkoB A.W., OBUMHHUKOBA
T.3. - Mockga : UHTYUT, 2016., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=662740&idb=0 .

6. Pa3paboTka My/IbTUMEANHHBIX PUIOXKEHUH C MCIT0/Ib30BaHKeM 0ubmorek OpenCV u IPP /
boseipuH A.B., [Ipyxkos I1.H., Epyxumos B.JI., 3osnoteix H.1O., Kyctukosa B./l., JIeicenkos 1. /1.,
Meepos U.b., ITucapesckuii B.H., ITonoBunkuH A.H., CeicoeB A.B. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=663128&idb=0 .

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)



5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OL€éHKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBble 3ajaHusA (OLEHOUHOe CPeACTBO - /[IOK/Jaj-ipe3eHTaus) /A OLeHKHU
copmupoBanHocTu KomnereHiuu YK-1:

1. Uenu u 3agaum CrieLjceMrHapa B cuCTeMe KoMIleTeHLUi nporpammsbl VickyccTBeHHbINH uHTemekT (MN).
PykoBogsiiye JOKyMeHTBI TOCYZapCcTBa 1o pa3sutuio V.

2. Ob6cyx/eHre 0CHOBHBIX MOHATHH VU 1 X cBs3b ¢ TexHonorusmu. O6bsicaumbiii W (X AT), cunbHbINHH
N, cKkBO3HBIE TeXHOJIOTUH.

5.1.2 TumnoBbie 3ajaHusa (OLeHOUHOe CPeACTBO - /[loK/jaj-mpe3eHTanus) [/ OLeHKHU
chopMupoBaHHOCTH KommeTeHMU Y K-2:

1. Uem u 3agaun CrieljceMyHapa B CCTeMe KOMITeTeHIIUM rporpaMmbl VIckyccTBeHHbIM uHTe ekt (M),
PykoBopsaiye [OKyMeHTbI TOCyAapCTBa o passuturo M.

2. Ob6cyxaeHre 0CHOBHBIX MOHATHN VU 1 ux cBsi3b ¢ TexHOonorusimu. O6wsichumbiii I (X AI), cunbHbINHNR
WU, cKBO3HBIE TEXHOJOTHH.

5.1.3 TunoBbie 3ajaHusa (OLeHOUHOe CPeACTBO - /[loK/jajA-npe3eHTaNus1) /A OLeHKHU
copmupoBanHocTu KomnereHuu OITK-1:

1. Uenu u 3agaum CrieLjceMrHapa B CUCTeMe KOMIIeTeHIIUi nnporpammMsl VicKyccTBeHHbIN uHTemekT (MN).
PykoBopsaiye [oKyMeHTbI TOCyAapCcTBa 1o passuturo M.

2. Ob6cyxaeHre 0CHOBHBIX MOHATHN VU 1 ux cBs3b ¢ TexHonorusimu. O6bsiciumbiii I (X AI), cunbHbIHR
WUN, cKBO3HBIE TeXHOJIOTUH.

5.14 TunoBble 3ajaHusA (OLeHOYHOe cCpeACcTBO - [loK/jIaj-npe3eHTaluA) /A1 OLieHKH
cpopmupoBanHocTu KomnereHyuu OITK-4:

1. Llemu u 3agaun CrieljceMrHapa B CHCTeMe KOMIIeTeHLMH nporpaMmMbl MickyccTBeHHbIH unTeriekT (MN).
PykoBopsmme foKymMeHTBI rOCyAapCTBa 1o passuturo NN

2. OOcyx/IeHHe OCHOBHBIX MOHATHI MU 1 ux cBsi3b ¢ TexHOo0rusaMH. O0bsacHumbii U (X Al), cuibHbIHH
WUN, cKBO3HBIE TeXHOJIOTUH.

5.1.5 TumnoBble 3ajaHus (oLeHOYHOe CpeACcTBO - [lokjaj-mpe3seHTanusi) AJAA  OLIEHKH
copmupoBanHocTu KomnereHuu OITK-5:

1. Ilemm u 3amauu CrieljceMrHapa B CHCTeMe KOMIIeTeHLH nporpaMmMbl VickyccTBeHHbIH unTeruiekT (MN).
PykoBogsiiye JOKyMeHThI TOCYAapcTBa 1o pa3suTtuio NN.

2. Ob6cyxmeHre 0OCHOBHBIX MOHATHHN VU 1 X cBs3b ¢ TexHonorusimu. O6bsichumbiii I (X Al), cunbHbIN
WHN, cKBO3HBIE TeXHOJIOTUH.

5.1.6 TumnoBbie 3ajaHusa (OLeHOUHOe CPeACTBO - /[lOK/Jaj-mipe3eHTalus) /I OLeHKHU
copmupoBanHocTu KomnereHiuu OITK-6:

1. Uenu u 3agaum CrieLjceMrHapa B cUCTeMe KoMIleTeHLUi nporpammsbl VicKyccTBeHHbIN uHTemekT (UI).
PykoBogsiiye JOKyMeHThI TOCYZapcTBa 1o pa3suTtuio NN.

2. ObcyxmeHre 0CHOBHBIX MOHATHH VU 1 X cBs3b ¢ TexHonorusimu. O6bsichumbiii W (X A), cunbHbINHN
WHN, cKBO3HBIE TeXHOJIOTUH.

3. Mertojp! [eTeKTUPOBaHKUs U cerMeHTaliy 00BbeKTOB M X aHOMaJIUi.

4. BBeJjeHue B TUMepCIeKTpanbHble H300pa’keHusl.

5. MeTo/ipl ¥ MO/Ie/TN KJIaCCUUeCKOTO MAIlIMHHOTO 00YYeHHsI U UX 00BSICHUMOCTb.



6. T'mybokoe oOyyeHue 1 ero MHTEPIIPETUPYEMOCTb. MeTOAbI TOBBIIEHHUS] UHTEPIIPeTHPYeMOCTH. MeToz,
SHAP.

7. MHoromepHbie MPOCTPaHCTBa MPU3HAKOB. [Ipok/sTre u b6yarocioBeHre pa3MepHoCTH. Kpurepuit
dwuiepa.

8. BricoKOypOBHeBEbIe MPU3HAKK Kaaccudukauyu. Zero-shot learning, One-short learning,...

9. O6paboTKa eCcTeCTBEHHBIX s13bIKOB. MeTozbl Knacca ChatGPT.

10.ITonynsipHbIe HelipoceTH riybokoro obyuenus. U-Net, copeBHOBaTe/IbHbIE, TPaHCHOPMEPHI.
IuddysnonHbie HelipoceTH.

11.Metozb1 06paboTKU n300paskeHnii B 00ecrieueHUH KauecTBa, CKOPOCTH, HaZIeXKHOCTU U 0OBSICHUMOCTH
pabotel 1.

5.1.7 TumnoBble 3afaHusa (OLeHOUHOe CpPeACTBO - /[lOK/Jaj-mpe3eHTAUs) /I OLeHKH
copmupoBanHocTu KomnereHiu OITK-2:

¢ [lenu 1 3agaun CrieLiceMrHapa B CUCTeMe KOMIIeTeHL# rporpaMmel VickyccTBeHHbIN uHTesnekT (MN).
PykoBogsiye [oKyMeHTBI TOCyAapcTBa o passuturo V.

¢ OOcyxJeHre OCHOBHBIX TIOHATHUH MU ¥ ux CBA3b ¢ TexHomorusiMu. O0bscHuMbIi U (XAT), CUIbHBIRHI
N, ckBO3HBIE TEXHOJIOTUH.

Kpurepuu oneHuBaHus (01 eHOYHOe CPe/CTBO - Jl0K/1a/i-TIpe3eHTaLus)

OueHka Kpurepuu oLieHUBaHUs

Tema foKn1aja-nipe3eHTalM PacKphbITa [10JHO; CIIMCOK HUCII0/Ib30BaHHBIX
ny6/sMKaLuii aktyaseH (state-of-the-art). TUTY/IBHBINA JTUCT COZIEPIKUT TTOTHYTO
TIPEBOCXOHO MHPOPMALMIO O TeMe KBATMPUKALIMOHHOW paboThI, TeMe AOK/Iaja, AOKIaunKe U
ero pykosoguresne. Uucro cnaiigos >20. BaajeHre MaTepranoM Ha YpOBHe BhblLle
MpelyCMOTPEHHOT0 ITpOrpaMMon

Tema foKn1aja-npe3eHTaLMU PacKphbITa JOCTATOUHO II0JIHO; CITMCOK
WCITI0/Tb30BaHHBIX MyO/IMKaLMii akTyaseH (state-of-the-art). TUTY/TBHBIN JTUCT
OT/IMYHO COZIeP)KUT TOJIHYI0 MH(OPMALHIO 0 TeMe KBaU(UKaLMOHHON paboTkl, Teme
JIOK/aza, JOKIaJuMKe U ero pykoBoauTtesie. Hucno craioB > 15. Biagenue
MaTeprasroM Ha ypOBHe MpelyCMOTPeHHOM MpOrpaMmon

Tema foKnaza-npe3eHTaLMU PacKphbITa JOCTATOUHO TI0JIHO; CITMCOK
HCII0JIb30BAHHBIX Hy6]’[HKaL{Hﬁ dKTydJ/IEH. THTy]'[I:H]:IfI JIUCT COLAEPXKUT IOJIHYHO
OUYeHb XOpOLIo HMHGOpPMAI[HIO 0 TeMe KBa/IU(HKALMOHHOM paboThkl, TEMe A0K/a/1a, JOKIaJUUKe U
ero pykoBogurese. Yncmno cializioB He MeHee 15. BriazieHre MaTepraioM Ha
YPOBHE Ha YPOBHe He HIKe «0UeHb XOPOLLO»

Tema [jok/Tafa-rpe3eHTalMH PaCKPhITa IO0CTATOUHO TI0JTHO; CITUCOK
WCII0/Tb30BaHHBIN My0/IMKAI[UH MOUTH aKTyasieH. TUTYIbHBIN JIUCT COIEPIKUT
XOpOIIIO0 MOJTHYI0 MH(OPMAIIUIO 0 TeMe KBaMM(hUKAIIMOHHOW paboThl, TeMe JOK/a/a,
JIOK/IafiuKe U ero pykoBouTese. Yucso ciaiifioB He MeHee 13. BiageHue
MaTeprasoM Ha YPOBHE Ha YPOBHe He HU)Ke «XOPOIIO».

VZI0B/IETBOPUTEEHO Tema I0K/1a/ia-Tpe3eHTal[|iH B 11eJIOM PaCKpbITa; UCII0/Tb30BAHHbBIN CITHCOK
nmyOMMKaLyii IOYTH akTyaseH. TUTYTBHBIN JTUCT COEPIKUT TIOTHYI0 WHGOPMALUI0
0 TeMe KBamU(MUKAIIMOHHOU paboThl, TeMe JOK/1a/la, JOK/Ia[UUKEe U eT0

pykoBoguTesie. Yucso ciaiifioB He MeHee 11. BriasieHre MaTepuasioM Ha YPOBHE Ha




OueHka Kpurtepuu oLieHUBaHUs

YPOBHE He HIDKE «YOBIeTBOPUTETHHO»

Tema mokmaga-npe3eHTalUH He PaCKphITa; UCIIOb30BAHHBIM CITUCOK MyOMKaLyit
He aKTyasleH WU OTCYTCTBYeT. TUTY/IbHBIN JIUCT COZEP>KUT HEIOHY1O
Hey/IOB/IeTBOPUTENILHO  MH(OPMALIMIO O TeMe KBaM(HUKallMOHHOW paboThl, JOK/Ia/ie, OKIaUMKe U ero
pykosogutesne. Uncno cnaizoB MeHee 11. BrasieHue MaTepraioM Ha YpOBHe Ha
YPOBHE HIDKE «YZOBI€TBOPUTEILHO»

Hpe3EHTaI_II/IH HHM3KOI'o KaueCTBa IIpeacCTaB/ieHa, HO JOK/a[d He CAe/laH.

TJI0X0
[pe3eHTaryis He Mpe/icTaB/eHa U TOK/Ia]| He CZeJiaH.

5.2. OnncaHue MIKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHON
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO puTeIbHO XOpo1Io
ocTH
KoMIeT
eHIuI
(uHANK
aropa
AOCTHIK He 3aYTeHO 3aYTeHO
eHHUSs
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTUYeCcKoro o] obBbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIONyCTUMBI | COOTBETCTBY obbeme, .
3HAHUM HIDKe " 10111eM 3HaHUH B
HeB03MO>KHOCTb 1l ypoBeHb oLeM COOTBETCTB
MUHUMAaJTbHBIX o rporpamme obneme,
3HaHWS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIolemM
o TpeboBaHUH. MO/IrOTOBKU TIpeBBIIIAOLIe
3HaHUN HoryiieHo MOJTOTOBKU rporpaMme
Nmenu mecto . JonyieHo M porpamMMmy
BC/Ie[ICTBHE MHOTO . Jony1eHo TO/JITOTOBK
rpy6bie OIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
Ymenus | OtcyTcTBHE IIpu pernennuu IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpomemonc | ITpomeMoHCTp
MUHUMAJTbHBIX CTaHZIAPTHBIX TPUPOBaHbI | TPUPOBaHbI | TPUPOBAHBI | TPHUPOBAHBI | WPOBAHHI BCE
YMeHU. 3a7iau He OCHOBHbIe BCE BCE BCE OCHOBHbIe
HeB03M0>KHOCTb MIPOZIEMOHCTPUD | YMeHHusl. OCHOBHBIE OCHOBHBIE OCHOBHbIe yMeHUsl.
OLIeHUTb Ha/IMule | OBaHbI PerieHbl yMeHusl. yMeHusl. YMEeHUSL. Periennl Bce
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
BC/Ie[ICTBHE ymenusi. imem | 3apauu ¢ OCHOBHBI® OCHOBHBI® BCe 3aJaum.
OTKasa MeCTo rpy0Obie HerpyObIMH | 3aJauu C 3a7launl. OCHOBHBIe BeinonHeHs!
obyuaroIerocs oT | OMMOKK ommbKkamu. | HerpyObiMu | BhImosHeHBl | 3amauu ¢ BCe 33/laHus, B
oTBeTa BoirosiHeHbl | OMIMOKaMu. | BCe 33JaHWs | OT/JE/NbHBIM | TMOJHOM
BCE BbInosiHeHs! | B [IOJHOM u obneme Ge3
3aJlaHusl, HO | Bce 337laHusi | oObeMe, HO | HeCyIlecTB | HeJJOUeTOB
He B B [IOJTHOM HEKOTOpkbIe €HHbIMU
[10/IHOM obbeMe, HO C HejoueTam
obbeme HEKOTOphle | HejouyeTaMH | W,
c . BLITIOJTHEH
HefloueTaMu Bl BCE
3a/,aHus B
TM10JTHOM




obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX I1pwu perennn o TPUPOBaHbI TPUPOBaHBI
bl HAbOp TPHPOBaHbI TIpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 6a3oBble VpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBbIKY IIPU npu .
JUist HaBBIKY NIPH TBOPYeCKUI
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHun pereHn:
Hapbiku pereHus pelLlieHun TIOAXOZA K
HaBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHbI pelIeHNI0
BCJIe/ICTBHE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3afia4 ¢ X 33734 Oe3 HecTaHZJapTHbI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 3a/iau
obyuatorjerocsi OT | OMHUOKH u omboK 1
u He/[0YeToB
oTBeTa HeJloueTaMu HeJJ0ueToB
He/0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH IMTIPOMEXYTOUYHOHU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPeBOCX0/{HO Bce KoMmmeTeHIMM (4YacTW KOMIeTeHLMH), Ha ¢oOpMHpOBaHHMe KOTOPbIX HarpaB/eHa
[IUCLIMIUTAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
Tpe/lyCMOTPEHHOT0 MPOrpaMMOi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPLIX HarpaBieHa
[MCLIUMIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpPHUTE/Nb | Bce KommeTeHIMM (YacTW KOMIIETeHIMI), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [JUCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», NIPU 3TOM XOTs Obl
0/iHa KOMIIeTeHL{1si CpOpMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XoTs Obl OZ{Ha KOMIIeTeHLMst CQOPMHUPOBaHA HA YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaTOB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX

OIl€eHUBAaHHUA:

5.3.1 TumnoBble 3ajaHusi (OLlEHOYHOEe CpeJCTBO -

copMupoBaHHOCTH KoMmieTeHIMU YK-1

1. OcBoutnb JJIA IPUMEHEHHUA B CBOEM IIPOEKTE OTKPbLIThbIE MeTO/AbI, MOA€/IN U TEXHO/IOTUH

KOMINBHTEePHOI rpaduku (ogHO U3 3a/JaHM):

1. Pa3gen. HayyHo-unxeHepHas Busyanusauus 3D f1aHHBIX.

Joknaj-npe3eHTanus) /s OLIEHKHU




3adaHue: Peanv3oBaTh OjMH U3 METO/0B: a)JlyueBoii apasienbHbIi MeTOs
BU3yanu3aluu. b)AHanu3 aHoManui ¥ BU3yasibHasl aHaIMTHKA.

1. Pa3gen. HayuHasi BU3yanu3anus U cerMeHTalys. Brusyanusanus v cerMeHTaLusl B KpUo-
VMUJKUHTE.

3adaHue: Peanv3oBaTh OJJUH U3 MeTOZ0B: MeTo/ibl pa3MeTKU TKaHel U CO3/laHusl MaCOK TKaHel
[I1S1 yTIpaBJ/ieHUs UX BU3yasv3anuei. Meto/ pasMeTKy U MOCTPOeHUs] CUTHATyP TKaHew.

1. Pa3/1e11. KoHeuHo3/1eMeHTHBIE MOJeJIHn. HapaMeTpuaauHH W BU3yad/IM3dlHUA
KOHEUHO3/IeMEeHTHBIX MOAEHEﬁ.

3adaHue: Pean30BaTh METO/] TOUEUHBIX 0a31COB M OapUIIEHTPUUECKUX KOOPAUHAT AJIst
yTipaByieHus1 pOpPMOii.

4) Pazpmen. Metos! knaccudukaiyi 06beKTOB.

3adaHue: Peanv3oBaTh OJJMH U3 METO/0B: KOPPEJISILIMOHHBIN MeTO/; pasnokeHus: B psiJ Dypbe;
BeliB/IeT-pa3/ioyKeHus; XOPOILIO IMPUCIIOCO0/IeHHbIN 6a3uc; MeTOo/| SMITUPUYECKUX MOJ,.

5) Pa3gen. Metoppl perucTpaijiu (CoBMeIrieHrs) 00 beKTOB.

3adaHue: 1)Peanv3oBaTh O/IMH U3 METO/IOB: METO/bI XKECTKOW PerucTpaLyu ()KeCTKOro
COBMeIIIeHHs); KOPPEALMOHHO-9KCTpeMasibHbIA MeToz. Wiy, 2) ViccienoBaTh BEIOOD
napameTpoB B MeToZie Coherent Point Drift, ncriosb3yst OTKpBITBIN KOZ MeTo/a.

6) Pa3zen. TexHosoruu riiybokoro o0yueHHs B CerMeHTalHH.

3adaHue: TToBTOpUTH pellieHre 3a/jJaul CerMeHTal[ Kamep Cep/ilia Ha OCHOBE WX pa3MeTKH I10
KOHTPaCTUPOBAaHHOW KPOBU 10 UMEIOIIEICS TTPOTPaMMe.

7) Pazgen. TexHO/IOrUsI CerMeHTAIMK ¥ TIepCOHATM3alliy Ha OCHOBE aTJlac-Mo/Iesiei.

3adaHue: Pean30BaTh NPOLIEAYPY COBMEILEHUsI CErMEHTUPOBAHHOTO 111a0J/I0Ha aT/Iac-MO/[e/Tn
C JJaHHBIMU T10 KOHTPAaCTUPOBAHHOM KPOBU TOMOTDaMMBI TaljlieHTa (I0JI0)KeHre Kamep cepALia
TIpeJJOCTaBJISIeTCS).

8) Pa3zen. MeTo bl aHa/IM3a CErMEeHTHUPOBAaHHBIX 00J1acTel.

3aoaHue: Peanu3oBaTh 0/IUH 13 MeTO/[0B: 1)CTaTUCTUUECKHI aHA/TM3 CerMeHTHPOBaHHBIX
obmacreit; 2)Metozpl Kanau petektupoBanus rpanui B 3D; 3)KonuecTBeHHBIE OL[eHKH
obacTeil U X aHaIU3.

2. OcBouth OTKpbITHIe MojAenu U, peann3yevble B BamieM NHpPOeKTe, BHIOpPAaB OJHO W3
3a/laHiM:



1. T'nybokoe obyueHre ¥ ero UHTEPIPETUPYEMOCTb. MeTO/ibl TIOBBIIIIEHUS] UHTEPIPETUPYEMOCTH.
Metog SHAP.

2. MHoromepHble MPOCTPAaHCTBA MPU3HAKOB. [IpokisATHe U 6/1aroc/ioBeHre pa3MepHOCTH.
Kpurepuii ®uiiiepa.

3. BricOKOypOBHeBbIe MpH3HaKU Kiaccudukanuu. Zero-shot learning, One-short learning,...

4. O6paboTKa ecTeCTBEHHBIX SI3bIKOB. MeTobI Kimacca ChatGPT.

5. TlonynsipHble HetipoceTH rybokoro obyuenus. U-Net, copeBHOBaTe/bHbIE, TPaHC(HOPMEPHI.
Ouddy3roHHbIe HEHPOCETH.

6. MeToapl 06paboOTKM M300pa>keHH B 00ecIieueHNH KaueCTBa, CKOPOCTH, Ha/Ie)KHOCTH U
00BsICHUMOCTH paboThl M.

5.3.2 TumnoBble 3ajaHusa (OLeHOUHOe CpPeACTBO - /[loK/jaj-mpe3eHTanus) [Jf1 OLIeHKHU
copMHUPOBAHHOCTH KoMIleTeHIMU Y K-2

1. OcBouTH A/IA IPUMEHEHHs B CBOeM IPOeKTe OTKPBITbIe MeTO/bl, MO/Ie/IM H TeXHOJIOTUH
KOMINbITEePHOI rpaduku (ogHO U3 3a/JaHU):

1. Pa3gen. HayuHo-uHXeHepHas Bu3yanu3sauus 3D JaHHBIX.

3adaHue: Peanv3oBaTh 0jMH U3 MeTOZ0B: a)JlyueBoii napase/bHbIi METOJ
BU3yanu3aluu. b)AHany3 aHomanuii ¥ BU3yasbHasi aHa/lIuTHKa.

1. Pa3pen. HayuHast Bu3yanusanus U cerMeHTalus. Busyanusalus ¥ cerMeHTalys B KPUO-
MMUKUHTE.

3aoaHue: Peanu3oBaTh O/IUH U3 MeTO/I0B: MeTo/ibl Pa3MeTKU TKaHel 1 CO3/jaHusI MaCOK TKaHeM
JI71s1 yTIpaB/ieHus1 X Bu3yanu3saiueii. MeTos pa3MeTKy U MOCTPOeHUsI CUTHATYypP TKaHeu.

1. Pa3pgen. KoneuHosnemeHTHble Mogend. [lapameTpusanus v BUsyanusanus
KOHEUHO03J/IEeMEHTHBIX MO/ieslei.

3adaHue: Pean30BaTh METO/| TOUEUHBIX 0a31COB 1 OapUIIEHTPUUECKIUX KOOPAWUHAT AJIst
yTipaBieHus1 pOPMOii.

4) Pazmen. Metos! knaccudukaiyu 06beKTOB.

3adaHue: Pean3oBaTh OJJUH W3 METO/OB: KOPPeJISIIMOHHBIN MeTo/l; pa3/ioxkeHus B psij Dypre;
BeliB/IeT-pa3/ioyKeHus; XOPOILIO MPUCIIOCO0/IeHHbIN 6a3uc; MeTo/| SMITUPUYECKUX MOJ,.

5) Pa3gen. Metozpl perucTpaiiyiu (CoBMelrieHns) 00 beKTOB.

3aoaHue: 1)Peanu3oBaTh OZIUH U3 METO/IOB: METO/IbI )KeCTKOW perucTpauyu (3KeCcTKoro
COBMeILeHHSs1); KOPPeJIALMOHHO-3KCTpeManbHbIl MeTo,. Wy, 2) McciemoBath BEIOOD
napameTpoB B MeTozie Coherent Point Drift, ucnosnb3ysi OTKpBITBIN KO MeTO/a.

6) Pa3znen. TexHosoruu riiybokoro o0yueHus B CerMeHTalWH.

3aoaHue: IToBTOPUTB pellleHre 3a/jau CerMeHTaliy Kamep cep/ilia Ha OCHOBe UX pasMeTKU I10
KOHTPaCTMPOBAHHOM KPOBH I10 UMEIOLLe M sl Iporpamme.

7) Pazgen. TexHo/IOrUsl cCerMeHTaIUK ¥ TIepCOHATM3alliy Ha OCHOBE aTJiac-MO/esiei.



3aodaHue: Pean30BaTh NPOLIEAYPY COBMEIL€HUsI CErMEHTUPOBAHHOTO 111a0JI0Ha aT/Iac-MO/e/T
C JaHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPaMMbI TaljeHTa (M0JI0)KeHWe Kamep cep/iia
TIpeJJOCTaBJISIeTCS).

8) Pa3zen. MeTo bl aHa/M3a CErMeHTUPOBAaHHBIX 00J1acTel.

3aoaHue: Peanu3oBaTh 0/1vH 13 MeTO/[0B: 1)CTaTUCTUUECKHI aHA/TM3 CerMeHTHPOBaHHBIX
obnacreii; 2)Metoabl Kanau getektrupoBanus rpanul] B 3D; 3)KomuecTBeHHbIE OI[eHKH
obacTeil U X aHa/IU3.

2. OcBouth OTKpbITHIe Mojenu VW, peann3yevble B BamieM NpPOeKTe, BHIOpaB OJHO W3
3a/[aHMI:
1. I'nybokoe oOyueHUe U €r0 UHTEPIPETUPYEMOCTh. MeTo/Ibl TIOBBILIIEHHSI UHTEPIPEeTUPYEMOCTH.
Metog SHAP.
2. MHoromepHble IPOCTPAaHCTBA MPU3HAKOB. [IpoksisTHe U G1arocyioBeHre pa3MepHOCTH.
Kpurepunii @uiuepa.
3. BbicOKOypOBHeBbIe MPU3HAKK Kiaccuukaluu. Zero-shot learning, One-short learning,...
4. Ob6paboTKa ecTecTBeHHBIX s13bIKOB. MeTozpbl Knacca ChatGPT.
5. IMomnynsipHBle HelipoceTu TyOoKoro ooyuenus. U-Net, copeBHOBaTe IbHbIE, TPAHC(HOPMEDHI.
[JuddysronHbIe HeMpoCeTH.
6. MeTo/p1 06paboTKM M300payKeHHH B 0OecrieueHny KauecTBa, CKOPOCTH, HaJIe)KHOCTH U
o6bsicHuMocTH paboTsl NN.
5.3.3 TumnoBbie 3ajaHusa (OLeHOUHOe CpPeACTBO - /[lOK/Jaj-mipe3eHTANus) /A OLeHKH
copmupoBanHocTu KomnereHiuu OTTK-1
1. OcBouTb /11 NPUMEHEHHUs B CBOEM MPOEKTe O0TKPbIThbIe MeTO/ibl, MO/ie/Id U TeXHOJ/IOTUU
KOMINIbIOTePHOI rpaduku (ogHO U3 3a/JaHUI):
1. Pasgen. HayuHo-unxeHepHas Busyanusauus 3D JaHHBIX.
3adaHue: Pean3oBaTh OJUH U3 MeTO/ZIOB: a)/lyueBoli mapase/bHblii MeTO[,
BU3yanu3aluu. b)AHanu3 aHoManui U BU3yasibHasi aHa/IuTHKA.
1. Pa3pgen. HayuHas Bu3yanusauys U cerMeHTalusl. Busyanusauysa v cerMeHTaLysi B KpHO-
MMU/KUHTe.
3aoaHue: Peanu3oBaTh O/IUH U3 MeTO/I0B: MeTo/ibl pa3MeTKU TKaHel 1 CO3[jaHusl MaCOK TKaHeu
JL7Is1 yTIpaBJ/ieHUst UX BU3yasiv3alueii. MeTo/ pa3MeTKU U NMOCTPOeHUsI CUTHATyP TKaHek.
1. Pa3gen. KoHeuHosnemeHTHbIe Moienid. [TapameTpu3sanus v BU3yaau3anus

KOHEeUHO3/IeMeHTHBIX MOAEHEﬁ.

3adaHue: Peann3oBaTh METO/, TOUEUHBIX 0a3rCOB U OapULIEHTPUYECKUX KOOPAMHAT /ISt
ynpaBjieHus1 (POPMOM.

4) Pasgen. MeTofp! Knaccubukamv 006 HeKTOB.

3adaHue: Pean3oBaTh OJUH M3 METO/0B: KOPPeJISILMOHHbIN MeTo/|; pa3/ioxkeHus B psf, Pypre;
BelB/IeT-Pa3/I0XKeHHsI; XOPOILO TPUCTIOCOOIeHHBIN 6a31C; MeTO | SMIUPUUECKUX MO,



5) Pa3gen. Metozpl perucTpaijyiu (coBMelrieHrs) 06 eKTOoB.

3adaHue: 1)Peany3oBaTh O/IMH U3 METO/|OB: METO/bI )KECTKOW PerucTpaLyu ()KeCTKOro
COBMeIlL[eHHs1); KOpPeJIALMOHHO-3KCTpeManbHbIl MeTo,. Wiy, 2) McciemoBath BEIOOD
napameTpoB B MeTozie Coherent Point Drift, Mcrosb3yst OTKpBITHIN KO MeTO/a.

6) Pa3znen. TexHosoruu riiybokoro o0yueHus B cerMeHTaLWH.

3adaHue: TToBTOPUTH pellieHHe 3a/laul CerMeHTalMy KaMmep cep/ilia Ha OCHOBe UX pa3MeTKH 10
KOHTPaCTMPOBAHHOM KPOBH I10 UMEIOLLeCs [IpOrpamme.

7) Pazpen. TexHonorusi cermeHTal[My ¥ TIePCOHA/IM3ALMM Ha OCHOBE aT/iac-MO/Jesei.

3adaHue: Peam30BaTh TpOLIeAyPy COBMeILleHUsI CErMeHTHPOBAaHHOTO I11a0JI0Ha aT/Iac-Mo/e/in
C JaHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPaMMbI TaIMeHTa (T0JI0’KeHWe Kamep cep/iia
TIPe/IOCTaBIISIeTCS).

8) Pa3zmen. MeTozibl aHaMM3a CErMEHTUPOBAHHBIX 00/1acTel.

3adaHue: Pean3oBath 0UH 13 MeTOZOB: 1)CTaTUCTUUECKUI aHa/IM3 CerMEeHTHPOBAHHbIX
obnacreit; 2)MeTozbl Kanuu fetektupoBaHus rpanuil B 3D; 3)KomuecTBeHHBIE OL[@HKH
obJ/1acTell ¥ UX aHaIu3.

2. OcBouth OTKpbIThIe Moaenu WU, peanusyemble B BallleM NPOeKTe, BHLIOPAB OJHO W3
3aJjaHHM:

1. I'ny6okoe obyueHHe 1 ero UHTEPIPETHPYeMOCTb. MeTo bl TIOBBIIIIEH!UsS] UHTEPIIPeTHPYEeMOCTH.
Metog SHAP.

2. MHoromepHble IPOCTPaHCTBA MPU3HAKOB. [IpoksisTHe 1 G1arocsioBeHre pa3MepHOCTH.
Kpurepuii ®uiuepa.

3. BbicoKOypOBHeBble TPU3HAKK Kiaccuukauuu. Zero-shot learning, One-short learning,...

4. O6paboTka ecTeCcTBeHHBIX s13bIKOB. MeTopl Knacca ChatGPT.

5. IMomynsipHble HelipoceTu Tyookoro obyuenus. U-Net, copeBHOBaTe IbHbIE, TPAHC(HOPMEDHI.
Inddy3ronHble HelipoceTH.

6. MeTo/ b1 06paboTKM M300paykKeHHI B 00ecrieueHny KauecTBa, CKOPOCTH, HaJIe)KHOCTH U
o0bsicHnMocTH paboTel .

5.3.4 TunoBble 3ajaHus (oLeHOYHOe CpeACcTBO - [lokjaj-mpe3eHTalusi) AJAA  OLIEHKH
copmupoBanHocTu KomnereHyuu OITK-4

1. OcBoUTH A/IA IPUMEHEHHs B CBOEM IMPOEKTe OTKPBHITbIE MeTO/bl, MOAE/JH M TeXHOJIOTHH
KOMNbIOTepHOU rpaduku (0 JHO U3 3afjaHUi):

1. Pa3pen. HayuHo-nHXeHepHast BU3yanu3auus 3D JaHHBIX.

3adaHue: Peanv3oBaTh OJJMH U3 MeTO/0B: a)JlyueBoii apasie/bHbIil MeTOJ
BU3yanu3aluu. b)AHanu3 aHoManui U BU3yasibHasi aHa/IMTHKa.

1. Pa3gen. HayuHas BU3yanu3anus U cerMeHTalys. Brusyanusanus v cerMeHTalusl B KpUO-
VIMUJIPKUHTE.



3aoaHue: Peanu3oBaTh O/IUH U3 MeTO/I0B: MeTo/ibl pa3MeTKU TKaHel 1 CO3[jaHusl MaCOK TKaHeu
JL7Is1 yTIpaB/ieHUst UX BU3yasiv3alueil. MeTo/ pa3MeTKU U MOCTPOeHUsI CUTHATyP TKaHek.

1. Pa3gen. KoneuHosnemeHTHbIe Mozienid. [TapameTpu3sanus v BU3yaav3anus
KOHEUHO03/IeMEeHTHBIX MO/leflei.

3adaHue: Pean30BaTh MeTO/, TOUEUHBIX 0a3rCOB U OapULIEHTPUUYECKUX KOOPAMHAT JI/Ist
yrpaBJieHus1 (POPMOH.

4) Pasgen. MeTofp! Knaccubukamu 006 HeKTOB.

3adaHue: Pean3oBaTh OJUH U3 METO/OB: KOPPEeJISILMOHHbIN MeTo/|; pa3/ioxkeHus B psf Pypre;
BelB/IeT-Pa3/I0XKeH!sI; XOPOILO TIPUCTIOCOOIeHHBIN 6a3uC; MeTO | SMIUPUUECKUX MO,

5) Pa3gen. Metozbl perucTpaiiyuu (CoBMelrieHus) 00 eKTOB.

3aoaHue: 1)Peanu3oBath OZMH U3 METO/IOB: METO/bI )KeCTKOW perucTpauuu (3KeCcTKoro
COBMEIIIeHHSs); KOPPEJALMOHHO-3KCTpeMasibHbIN MeToz. Wiy, 2) ViccienoBaTk BEIOOD
napameTpoB B MeTozie Coherent Point Drift, Mcmonb3ysi OTKpBITHIN KO, MeTO/a.

6) Pa3znen. TexHosoruu riiybokoro o0yueHus B cerMeHTaLWu.

3adaHue: TIOBTOPUTH pellieHKe 3alaul CerMeHTaluy KaMep cep/ilia Ha OCHOBe UX Pa3MeTKH 110
KOHTPaCTUPOBAHHOW KPOBU T10 UMeIOILIeliCsl porpaMMe.

7) Pazpen. TexHonorusi cermeHTaLMy ¥ NepCOHA/IM3aLMM Ha OCHOBE aT/iac-MO/esen.

3adaHue: Pean30BaTh NpOLIeAyPy COBMeILleHHUsI CErMeHTPOBAHHOTO I11a0JI0Ha aT1ac-Mo/eNu
C JJAHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPAaMMBI TMaljfieHTa (T10/10)KeHre KaMep cepzLa
TpesioCTaBIIseTCs).

8) Pa3zen. MeTozibl aHamM3a CETMEHTUPOBAHHBIX 00/1acTel.

3adaHue: PeanvzoBaTh 0fuH U3 MeTOZ0B: 1)CTaTUCTUUYECKUI aHa/Ii3 CerMeHTHPOBAHHbIX
obnacreit; 2)MeTtozbl Kanuu fetektupoBanus rpanull B 3D; 3)KonuuecTBeHHbIe OLeHKH
obnacteil 1 X aHanu3.

2. OcBouthb OTKpbIThIe MoAenu WU, peanu3yemble B BallleM NPOeKTe, BHLIOPAB OJHO W3
3a/laHHM:

1. I'ny6okoe obyueHue 1 ero UHTEPIPETHPYeMOCTb. MeTo bl TIOBBIIIIEHHUS] UHTEePIIPeTUPYEMOCTH.
Meton SHAP.

2. MHoromepHble IpOCTpaHCTBa MPU3HAKOB. [IpoksisATHe 1 G1aroc/ioBeHre pa3MepHOCTH.
Kpurepuit ®uiiiepa.

3. BbicoKoypoBHeBbIe MpU3HaKU Knaccudukauuu. Zero-shot learning, One-short learning,...

4. O6paboTKa ecTeCTBEHHBIX 3bIKOB. MeTobl Knacca ChatGPT.

5. INomynsipHble HeiipoceTu Tybokoro obyuenus. U-Net, copeBHOBaTe IbHbIE, TPAHC(HOPMEDBI.
Inddy3ronHble HelipoceTH.

6. Metozpl 06paboTKM M300pakeHH B 0OecrieueHUH KauecTBa, CKOPOCTH, HaZie)KHOCTU U
obbsicHnMocTH pabotsl UN.



5.3.5 TumnoBbie 3ajgaHusa (OLeHOUHOe CPeACTBO - /[loK/jaj-mpe3eHTaNus) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-5

1. OcBoUTBH A/IA IPUMEHEHHs B CBOEM IMPOEKTe OTKPBHIThIE MeTO/bl, MOAE/JH M TeXHOJIOTHH
KOMMbIOTepHOU rpaduku (0JHO U3 3aJjaHUi):

1. Paspgen. HayyHo-unXeHepHas Busyanusauus 3D gaHHBIX.

3adaHue: Peanv3oBaTh OJJUH U3 MeTO/0B: a)JlyueBoil Mapasie/bHbIil MeTOJ
BU3yanu3aluu. b)AHanu3 aHoMaui U BU3yasbHasi aHa/IMTHKA.

1. Pa3gen. HayuyHasi BU3yanu3anus U cerMeHTalys. Brusyanusanus v cerMeHTalusl B KpUo-
VMU/JKUHTE.

3adaHue: Peanv3oBaTh OJJUH U3 MeTOZI0B: MeTOo/Ibl pa3MeTKU TKaHel U CO3/laHusl MaCOK TKaHe
[I7Is1 yTIpaBJ/ieHUs UX BU3yasiv3alueil. MeTo/ pa3MeTKU U IMOCTPOeHUs CUTHATyP TKaHew.

1. Pa3gesn. KoneuHosnemeHTHble Mogenu. [lapamerpur3anus 1 BU3yaau3anus
KOHEYHO3JIEeMeHTHBIX MO/JeJeH.

3adaHue: Pean3oBaTh METO/, TOUEUHBIX 0a3rCOB U GapULIeHTPUYECKUX KOOPAUHAT /ISt
yrpaBieHusi GOpMOM.

4) Pazzmen. Metos! KnaccudyKalyu 00beKTOB.

3adaHue: Pean3oBaTh OJUH M3 METO/0B: KOPPeJISILMOHHBIN MeTo/|; pa3/ioxkeHus B psf, Pypre;
BelB/IeT-Pa3/I0XKeHusl; XOPOILO TPUCITOCOOIeHHBIH 6a31C; MeTO | SMIUPUUECKUX MO,

5) Pazpmen. Metozp! peructparyiu (COBMeIeHus1) 00BeKTOB.

3adaHue: 1)Peann3oBaTh O/IMH U3 METO/IOB: METO/bI XKECTKOW PerucTpalyu (}keCTKOro
COBMEIIIeHHSs); KOPPEJALMOHHO-9KCTpeMasibHbIN MeToz. Wiy, 2) ViccienoBaTh BEIOOD
napameTpoB B MeTozie Coherent Point Drift, ucrmosb3ysi OTKpBITHIN KO/, MeTO/a.

6) Pa3zgen. TexHosoruu riiybokoro o0yueHHs B CErMeHTalLMH.

3adaHue: TTOBTOPUTH pellieHre 3a/jJaul CerMeHTal[y Kamep Cep/ilia Ha OCHOBE WX pa3MeTKH I10
KOHTPaCTUPOBaHHOW KPOBU 110 UMeEIOLLeNCsl TTPOrpaMMe.

7) Pa3zpen. TexHonorus cerMmeHTal[My 1 TlePCOHA/TM3ALIMM Ha OCHOBe aT/lac-Mo/iefei.

3adaHue: Pean3oBath NpOLIeyPy COBMeIIeHHsI CErMeHTHPOBAaHHOT O 111abJI0Ha aT/iac-Mo/ie/n
C JaHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPaMMBI TTarjvieHTa (T0JI0’KeHe KaMep cepiia
TNpe/i0CTaB/ISeTCS).

8) Pa3zmen. MeTozbl aHanmM3a CerMEHTUPOBAHHBIX 00/1acTel.

3adaHue: Peanu3zoBaTh 0JjuH U3 MeTOZ0B: 1)CTaTUCTUUECKWI aHa/li3 CerMeHTUPOBAHHbIX
obnacreit; 2)MeTozpl KaHHu feTektupoBanus rpanuil B 3D; 3)KonuuecTBeHHBIE OI[eHKH
obacTell ¥ X aHaIU3.

2. OcBouth OTKpBIThIe Mojenu VW, peaiu3yeMblie B BallleM IPOEKTe, BHIOpAB OJHO W3
3a/laHiM;



1. T'nybokoe obyueHre ¥ ero UHTEPIPETUPYEMOCTb. MeTO/ibl TIOBBIIIIEHUS] UHTEPIPETUPYEMOCTH.
Metog SHAP.

2. MHoromepHble MPOCTPAaHCTBA MPU3HAKOB. [IpokisATHe U 6/1aroc/ioBeHre pa3MepHOCTH.
Kpurepuii ®uiiiepa.

3. BricOKOypOBHeBbIe MpH3HaKU Kiaccudukanuu. Zero-shot learning, One-short learning,...

4. O6paboTKa ecTeCTBEHHBIX SI3bIKOB. MeTobI Kimacca ChatGPT.

5. TlonynsipHble HetipoceTH rybokoro obyuenus. U-Net, copeBHOBaTe/bHbIE, TPaHC(HOPMEPHI.
Ouddy3roHHbIe HEHPOCETH.

6. MeToapl 06paboOTKM M300pa>keHH B 00ecIieueHNH KaueCTBa, CKOPOCTH, Ha/Ie)KHOCTH U
00BsICHUMOCTH paboThl M.

5.3.6 TumnoBbie 3ajaHusa (OLeHOUHOe CpPeACTBO - /[loK/jaj-mpe3eHTANus) [/ OLEHKHU
copmupoBanHocTa KomnereHnuu OITK-6

1. OcBouTH A/IA IPUMEHEHHs B CBOeM IPOeKTe OTKPBITbIe MeTO/bl, MO/Ie/IM H TeXHOJIOTUH
KOMINbITEePHOI rpaduku (ogHO U3 3a/JaHU):

1. Pa3gen. HayuHo-uHXeHepHas Bu3yanu3sauus 3D JaHHBIX.

3adaHue: Peanv3oBaTh 0jMH U3 MeTOZ0B: a)JlyueBoii napase/bHbIi METOJ
BU3yanu3aluu. b)AHany3 aHomanuii ¥ BU3yasbHasi aHa/lIuTHKa.

1. Pa3pen. HayuHast Bu3yanusanus U cerMeHTalus. Busyanusalus ¥ cerMeHTalys B KPUO-
MMUKUHTE.

3aoaHue: Peanu3oBaTh O/IUH U3 MeTO/I0B: MeTo/ibl Pa3MeTKU TKaHel 1 CO3/jaHusI MaCOK TKaHeM
JI71s1 yTIpaB/ieHus1 X Bu3yanu3saiueii. MeTos pa3MeTKy U MOCTPOeHUsI CUTHATYypP TKaHeu.

1. Pa3pgen. KoneuHosnemeHTHble Mogend. [lapameTpusanus v BUsyanusanus
KOHEUHO03J/IEeMEHTHBIX MO/ieslei.

3adaHue: Pean30BaTh METO/| TOUEUHBIX 0a31COB 1 OapUIIEHTPUUECKIUX KOOPAWUHAT AJIst
yTipaBieHus1 pOPMOii.

4) Pazmen. Metos! knaccudukaiyu 06beKTOB.

3adaHue: Pean3oBaTh OJJUH W3 METO/OB: KOPPeJISIIMOHHBIN MeTo/l; pa3/ioxkeHus B psij Dypre;
BeliB/IeT-pa3/ioyKeHus; XOPOILIO MPUCIIOCO0/IeHHbIN 6a3uc; MeTo/| SMITUPUYECKUX MOJ,.

5) Pa3gen. Metozpl perucTpaiiyiu (CoBMelrieHns) 00 beKTOB.

3aoaHue: 1)Peanu3oBaTh OZIUH U3 METO/IOB: METO/IbI )KeCTKOW perucTpauyu (3KeCcTKoro
COBMeILeHHSs1); KOPPeJIALMOHHO-3KCTpeManbHbIl MeTo,. Wy, 2) McciemoBath BEIOOD
napameTpoB B MeTozie Coherent Point Drift, ucnosnb3ysi OTKpBITBIN KO MeTO/a.

6) Pa3znen. TexHosoruu riiybokoro o0yueHus B CerMeHTalWH.

3aoaHue: IToBTOPUTB pellleHre 3a/jau CerMeHTaliy Kamep cep/ilia Ha OCHOBe UX pasMeTKU I10
KOHTPaCTMPOBAHHOM KPOBH I10 UMEIOLLe M sl Iporpamme.

7) Pazgen. TexHo/IOrUsl cCerMeHTaIUK ¥ TIepCOHATM3alliy Ha OCHOBE aTJiac-MO/esiei.



3aodaHue: Pean30BaTh NPOLIEAYPY COBMEIL€HUsI CErMEHTUPOBAHHOTO 111a0JI0Ha aT/Iac-MO/e/T
C JaHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPaMMbI TaljeHTa (M0JI0)KeHWe Kamep cep/iia
TIpeJJOCTaBJISIeTCS).

8) Pa3zen. MeTo bl aHa/M3a CErMeHTUPOBAaHHBIX 00J1acTel.

2.

3aoaHue: Peanu3oBaTh 0/1vH 13 MeTO/[0B: 1)CTaTUCTUUECKHI aHA/TM3 CerMeHTHPOBaHHBIX
obnacreii; 2)Metoabl Kanau getektrupoBanus rpanul] B 3D; 3)KomuecTBeHHbIE OI[eHKH
obacTeil U X aHa/IU3.

OcBouth OTKpbIThIe Mopaenru VIU, peaiu3yevbie B BalleM MPOeKTe, BHIOpAB OJHO W3

3a/[aHMI:

1.

5.3.7

['nmybokoe 00yueHre 1 €ro UHTePIIPeTHPYEMOCTh. MeTO/Ibl TOBBIIIEHNs UHTE€PIPETUPYEMOCTH.
Metog SHAP.

. MHoromepHble poCTpaHCTBa NPU3HAKOB. [IpokssiTie 1 G/1aroc10BeHNe pa3MepHOCTH.

Kpurepunii @uiuepa.

. BbicOkOypoBHeBbIe Npr3HaKy Kinaccudukamu. Zero-shot learning, One-short learning,...

O6paboTKa ecTecTBeHHBIX s13bIKOB. MeTozb! kiacca ChatGPT.

. ITonynsipHbIe HelipoceTu riy6okoro obyuenus. U-Net, copeBHOBaTe/lbHbIe, TPaHCHOPMEPHL.

[JuddysronHbIe HeMpoCeTH.

. Metozbl 06pab0TKM M300pa>keHu B 06ecrieueH|H KauecTBa, CKOPOCTH, HaIeXKHOCTH U

o6bsicHuMocTH paboTsl NN.

TunoBble 3ajaHusi (OI[eHOYHOe cCpeJACcTBO - Jlok/jaj-mipe3eHTalys) AJIsI OLIeHKH

copmupoBanHocTu KomnereHiuu OTTK-2

1.

OcBouthb JJIA IPUMEHEHHUA B CBOEM IIPOEKTE OTKPbLITbI€ MEeTOAbI, MOA€/IN U TEXHO/IOTHH

KOMINIbIOTePHOI rpaduku (ogHO U3 3a/JaHUI):

1.

Pazgen. HayuHo-un>xeHepHas Busyanu3auus 3D JaHHBIX.

3adaHue: Pean3oBaTh OUH U3 MeTOZOB: a)/lyueBoli mapase/nbHblii MeTO]
BU3yanu3aluu. b)AHanu3 aHoMaui U BU3yasibHasi aHa/IMTHKA.

. Pasgen. Hayunas Bu3yanusauys U cerMeHTalus. Brsyanusaius v cerMeHTaLysl B KpUO-

HUMUDKHUHTE.

3aoaHue: Peanv3oBaTh O/IUH U3 MeTO/I0B: MeTo/ibl pa3MeTKU TKaHel U CO3/jaHusI MaCOK TKaHeu
JIUIS yTIpaBJ/IeHUsT X BU3yanu3alfieii. MeTos pa3MeTKH U MIOCTPOEHUS] CUTHATYP TKaHeM.

. Pasgen. KoneuHnosnemeHnTHble Mozieniv. [lapameTpusatiys U BU3yanusaLys

KOHEeUYHO3/IeMeHTHBIX MOAEH@ﬁ.



3adaHue: Pean30BaTh METO/| TOUEUHBIX 0a31COB 1 OapUIIEHTPUUECKIUX KOOPAWUHAT AJIst
yTipaBieHus1 pOPMOIA.

4) Pasgen. MeTo/pl KinaccubuKau 00HeKTOB.

3adaHue: Peanv3oBaTh OJUH U3 METO/0B: KOPPEJISILIMOHHBIN MeTO/; pasnokeHus B psif Dypbe;
BeMBJIET-Pa3/I0XKeHUsI; XOPOILO TIPUCITOCOOIeHHBIN 6a3uC; MeTO | SMIUPUUECKUX MO/,

5) Pa3gen. Metozpl perucTpaijyiu (CoBMelrieHNs) 06 eKTOoB.

3aoaHue: 1)Peanu3oBaTh OZJMH U3 METO/IOB: METO/IbI )KeCTKOW perucTpauuu (3keCcTKoro
COBMeIL[eHHSs1); KOpPeJIALMOHHO-3KCTpeManbHbIl MeTo,. Wy, 2) McciemoBath BEIOOD
napameTpoB B MeTozie Coherent Point Drift, Mcrosb3yst OTKpBITBIN KO METO/a.

6) Pa3znen. TexHosoruu riiybokoro o0yueHus B cCerMeHTaLWH.

3adaHue: TT0BTOPUTH pellieHHe 3a/laul CerMeHTalluy KaMep cep/ilia Ha OCHOBe UX pa3MeTKH 10
KOHTPaCTMPOBAHHOM KPOBH I10 UMEIOLL[eCs [Iporpamme.

7) Pazpen. TexHonorusi cermeHTalLMy ¥ NePCOHA/IM3aLMM Ha OCHOBE aT/iac-MO/iesei.

3adaHue: Pean30BaTh NpoOLIeAyPy COBMeILeHHsI CErMeHTUPOBAaHHOTO 111a0JI0Ha aT/1ac-Mo/e/in
C JJaHHBIMH T10 KOHTPACTUPOBAHHOW KPOBU TOMOTPaMMbI TaIlieHTa (M0JI0’KeHWe Kamep cepZiia
TIPe/IOCTaBIISIeTCS).

8) Pa3zen. MeTozibl aHamM3a CErMEHTUPOBAHHBIX 00/1acTel.

3adaHue: Pean3oBath 0uH 13 MeTOZOB: 1)CTaTUCTUUeCKUI aHa/IM3 CerMeHTHPOBaHHbIX
obnacreii; 2)Metoasl Kanau feTektupoBanus rpaHul] B 3D; 3)KommuecTBeHHBIE OIJeHKH
obacTeil ¥ X aHa/U3.

2. OcBouthb OTKpbIThIe Mojenu VW, peasm3dyeMbie B BallieM IpPOeKTe, BHIOpAB OJHO W3
3a/laHUM:

1. I'nybokoe obyueHre U er0 UHTEPIPETHPYEMOCTb. MeTo bl TIOBBIIIIEH!Us] UHTEPIIPeTUPYEMOCTH.
Metog SHAP.

2. MHoromepHble IPOCTPaHCTBA MPU3HAKOB. [IpoksisTHe 1 G1arocsioBeHre pa3MepHOCTH.
Kpurepnit @uiuepa.

3. BricoKOypoBHeBble NTPU3HAKK Kiaccuukaluu. Zero-shot learning, One-short learning,...

4. Ob6paboTKa ecTecTBeHHBIX s13bIKOB. MeTozbl Knacca ChatGPT.

5. IMomynsipHble HeiipoceTu Tyookoro obyuenus. U-Net, copeBHOBaTe IbHbIE, TPAHC(HOPMEPHI.
Iuddy3ronHble HelipoceTH.

6. MeTo/ b1 06paboTKM M300paykeHHI B 00ecrieueHny KaueCcTBa, CKOPOCTH, HaJIe)KHOCTH U
o0bsicHUMOCTH paboTsl UN.

Kputepun onjeHuBaHus (0LleHOUHOE CPeACTBO - [loK/1a/-TIpe3eHTalyA)

OueHka Kpurepuu orjeHrBaHUs

3auTeHo  Ecm no TekyIeMy KOHTPOJIIO AOK/Ia[i0B He ObI/IO OL{eHKU HIDKe «YZOBJ/IeTBOPUTEIBHO».




OueHka Kputepun ouieHuBaHus

He Ecnu nio TEKYILIeMY KOHTPOJIFO OTCYTCTBYIOT AJOK/Ia[Abl U/INW OOK/Ia[bl, BBITTIO/JITHEHHBIE HA OLI€EHKY
3a4UTeHO HHXKe «yA0BJIE€TBOPHUTE/IBHO».

5.3.8 TumnoBbie 3ajaHusa (OLeHOUHOe CPeACTBO - /[lOK/Jaj-mipe3eHTaus) /A OLeHKH
copmupoBaHHoCcTH KoMneTeHIIMU Y K-1

IToaroToBKa TeKyIIMX JOK/Ia0B, OTC/I)KUBAKIIMX 3TAMbI MOr0TOBKU ¥ KOMILIEKCHO®
(¢opmupoBaHue kommnereHnui npoekra BKP (Marucrepckoii juccepraium):

1) 0630p nybMKalyi, onpezesoINIUX aKTyaIbHOCTh TEMbI U HallpaB/IeHUe UCC/IeI0BaHMS.

5.3.9 TunoBbie 3ajgaHusa (OLeHOUHOe CPeACTBO - /[loK/jaj-mpe3eHTaNus1) /i1 OLeHKHU
copMHUPOBAHHOCTH KoMIleTeHIHU Y K-2

IToAroToBKa TEKyNIIUX JOK/IAi0B, OTC/I&KHUBAOIIUX 3TaNbI MOATOTOBKH U KOMILJIEKCHOE
(¢opmupoBanue komnereHuui npoekta BKP (Marucrepckoi guccepranuu):

1) 0630p ny6sMKaLuii, ornpeensomUX akTyaJTbHOCTh TeMbI U HarlpaB/ieHUe UCC/IeI0BaHMS;
2) IPOMEXKYTOUHbIe Pe3y/bTaThbl AUCCEPTAL[MOHHON pabOTHI.

5.3.10 TumoBble 3ajaHus (OIeHOUHOE CpPeACTBO - JloK/jaj-mpe3eHTANUA) /i1 OLEHKH
chopmupoBanHocTH KommnereHuu OTTK-1

IToaroTroBKa TeKyIHX JOK/I/|0B, OTC/IeKMBAKIINX ITANbI MOATO0TOBKU U KOMILIEKCHOE
(¢opmupoBanue komnereHui mpoekta BKP (Marucrepckoi guccepramuu):

1) 0630p mybMKaLuii, OrpeZesIOLMX pellieHre B BLIOpaHHOM HarlpaB/ieHUH MCCIe0BaHMUS U ero
VMHHOBAL[MOHHOCTb.

5.3.11 TunoBbie 3ajaHus (OILeHOUYHOEe CpeACTBO - JloK/Iaj-nipe3eHTausA) AJAs OLIeHKHU
chopmupoBanHocTa KomnereHuuu OIMK-4

IToaroToBKa TeKyIUX JOK/IafA0B, OTC/I€)KUBAIOLIMX 3TaNbl MOATOTOBKH U KOMILJIEKCHOE
(¢popmupoBanue komnereHiui npoekra BKP (marucrepckoi guccepramnum):

1) mpomesKyTOuHbIe pe3y/bTaThl AUCCEPTALMOHHOM paboThI.

5.3.12 TumnoBble 3ajaHus (OlL[eHOUYHOe CpeACTBO - JloK/aj-mipe3eHTAl[UsA) A/ OLIeHKH
copmupoBanHocTu KomnereHiuu OTTK-5

IToaroToBKa TeKyIIMX JOK/IaA0B, OTC/IE)KUBAKIIMX 3TAMbI MOJr0TOBKU ¥ KOMIUIEKCHO®
(¢opmupoBaHue komnereHnui npoekra BKP (Marucrepckoii juccepraium):

1) mpoMeXxyTouHbIe pe3y/IbTaThl JUCCePTALMOHHOW paboThI.



5.3.13 TunoBble 3ajaHus (OIeHOUHOe CpeACTBO - /[lok/iaj-mpe3eHTAalUsA) /I OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-6

IToaroTroBKa TeKyIHX JOK/I/|0B, OTC/IEKMBAKIINX ITANbI MOATO0TOBKU U KOMILIEKCHOE
(opmupoBanue komnereHui npoekta BKP (Marucrepckoi guccepramuu):

1) 0630p my6GsMKaryi, onpe/eNSOIKX pellleHre B BBIOpAHHOM HarlpaBIeHUH UCC/IeJOBaHNS U er0
VHHOBAL[MOHHOCTb.

5.3.14 TumnoBble 3ajaHus (OIL[eHOUYHOe CpeACTBO - JloK/aj-mipe3eHTAI[UA) A/ OLIeHKH
copmupoBanHocTu KomnereHiuu OTTK-2

IToaroToBKa TeKyIIMX JOK/Ia0B, OTC/IE)KUBAKIIMX 3TAMNbI MOrOTOBKU ¥ KOMILIEKCHO®
(¢opmupoBaHue komnereHnui npoekra BKP (Marucrepckoii juccepraium):

1) 0630p mybMKalMi, OnpeZiesITFOIIUX pellleHre B BBIOpAHHOM HarlpaB/IeHUW UCCIeJIOBAaHUS U €T0
WHHOBAI[MOHHOCTb.

Kpurepuu oneHuBaHus (01jeHOYHOe CPe/CTBO - Jl0K/1a/i-TIpe3eHTaLus)

OueHka Kpurepuu oLieHrBaHUs

Tema [j0K/1afa-ripe3eHTaldy PaCcKphbITa I10/IHO; CIIMCOK MCII0/b30BAHHBIX
ny6/MKaLuii aktyaseH (state-of-the-art). TUTY/IBHBINA JTUCT COZIEPIKUT TTOTHYTO
VHPOPMALMIO O TeMe KBATMPUKALIMOHHOW paboThl, TeMe AOK/Iaja, AOKIaunKe U
HIPEBOCXOARO ero pykooguresne. Uucno cnaiigioB >20. CtaTbsi COOTBETCTBYET (hOpMasbHbIM
TpeboBaHMsM BeIOpaHHOTO KypHana Q1-Q2. BiaseHre MaTepriasioM Ha YPOBHe

BblIIlIe TIPeyCMOTPEHHOT'0 TIPOTPaMMOii

Tema moknaga-rpe3eHTaLUK PacKphITa JOCTATOUHO TIOTHO; CITUCOK
WCII0JTb30BaHHBIX MyOIMKaIMi akTyasneH (state-of-the-art). TUTy/IbHBIN TUCT
COJIEP>KUT TTOJTHYIO UH(OpMAIHio 0 TeMe KBamU(MUKAIIMOHHOU paboThl, TeMe
OTIHHO JIOK/IaZia, JOKJIauMKe U ero pykoBoguTese. Yucso ciaiigos > 15. CtaTbs
COOTBETCTBYET (hopMasTbHBIM TPeOOBaHMSM BbIOpaHHOTO KypHana Q1-Q2.

BrnafieHue MaTeprasoM Ha YpOBHE MpeAyCMOTPEHHOM ITPOrpaMMOM

[loknaza-npe3eHTal[ii pacKpbITa JOCTATOYHO I0JIHO; CITUCOK UCTIO/Ib30BAHHBIX
My0O/IMKaLUid akTyasieH. TUTY/IbHBIN JIMCT COAEP>KUT TIOJTHYI0 MH(POPMALIMIO O TemMe
KBanMUKaLMOHHOW paboThl, TeMe J0K/Ia/ja, AOK/IaJUrKe U ero pyKOBOZUTeIe.
Yucsio cnaiifioB He MeHee 15. CTaThbsi B OCHOBHOM COOTBETCTBYeT (hopMasibHbIM
TpeboBaHMsIM BeIOpaHHOTO KypHana Q1-Q2. BiageHre MaTeprasoM Ha ypOBHe Ha

OYeHb XOpOLI0

YPOBHE HE HM)Ke «0UY€Hb XOPOII0»

[oknaza-rpe3eHTal{y packpbITa JOCTaTOYHO IOJTHO; CITMCOK HCIO/Ib30BaHHbIN
nmy6MKalyii oYty akTyaseH. TUTYIBHBIM TUCT COIEPIKUT TIOTHYI0 UHGOPMALHI0
0 TeMe KBanmU(MUKaIMOHHOU paboThl, TeMe OK/1a/la, JOK/Ia[UUKe U er0
pykoBoautee. Yucsio ciaiioB He MeHee 13. CtaTbsl B 60JIbIIeli 4acTH
COOTBETCTBYeT popMasbHBIM TpeOOBaHUAM BbIOpaHHOTO KypHaia Q1-Q2.
BrnafieHue MaTepraoM Ha YPOBHE Ha YPOBHE He HUKE «XOPOLLIO».

XOpOILO

YZI0B/IETBOPUTE/ILHO Jloknazia-ripe3eHTary B 1eJI0OM PaCKpbITa; WCII0/Ib30BaHHBIN CITUCOK IMyO/IMKaLMi




OueHka Kpurtepuu oLieHUBaHUs

TIOYUTH aKTyaseH. TUTYJIbHBIN JIMCT COJIEePKUT TIOJHYI0 MH(OPMALIHIO O TeMe
KBa/M(PUKALMOHHON paboThl, TeMe 0K/Iaza, JOK/IaJurKe U ero PyKOBOAUTEIe.
Yucno cnatiioB He MeHee 11. CtaTbsi B MeHblIIel YaCTU COOTBETCTBYET
(opmasbHBIM TpeboBaHMM BbIOpaHHOTO XypHana Q1-Q2. BiageHuve MaTepraniom
Ha ypOBHe Ha YPOBHE He HIKe «yZ[O0BJIeTBOPUTEILHO»

IToknajja-mpe3eHTalH He pacKphITa; UCI0/Ih30BaHHBIN CITUCOK MyO/IMKaIUi He
aKTyasieH UM OTCYTCTBYeT. TUTY/IbHBIN JIUCT COAEP>KUT HEMOIHY0 UH(POPMaLIHIO
0 TeMe KBaMU(MUKAIIMOHHOU PaboThl, TOK/Iajle, JOK/IAJUMKe U ero PyKOBOJIUTEJIE.

HeyI0B/IeTBOPUTE/ILHO .
YA P Yucsio cnaiigoB MeHee 11. CTaThbsi He COOTBETCTBYeT JOpPMabHBIM TPeOOBaHUSIM

BbIOpaHHOro XypHasia Q1-Q2. ByiasieHre MaTepraioM Ha YPOBHe Ha YPOBHE HIKe
«yIOBIIETBOPUTETBHOY.
Ioknaj-rpe3eHTallysi He COOTBETCTBYET YPOBHIO CTaTbU U/IH OTCYTCTBYeT.

T1710X0
Marepuanom BiafieeT IJI0XO0 WM He BrafeeT.

5.3.15 TunoBble 3ajaHusa (OlLeHOUHOe CpeACTBO - TBopueckoe 3ajaHue) AJAA OLEHKH

copMUpoOBaHHOCTH KoMIieTeHIMU YK-1

IToaroroBka TBOpUYECKOr0 3a/jaHus: IIpOeKTa CTaTby B KypHasibl Q1-Q2 1o npomMeXyTOUHbIM
pesynbTatam BKP (YK-1.3, YK-2.3, OIIK-1.3, OITK-4.3, OIIK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
IpOeKTa CTaTbU U J0KJIaZ 10 ee Mpe3eHTal[uy Ha IPOMe)KYTOYHOM aTTeCTaluu.

5.3.16 TumnoBble 3ajaHus (OL[eHOUHOe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
cpopmupoBaHHOCTH KoMneTeHIMU Y K-2

[TogroToBka TBOPUECKOTrO 3a/laHusA: MPOEKTa CTaTbM B XKypHasibl Q1-Q2 110 pomMeKyTOUHbIM
pesynbTaTam BKP (YK-1.3, YK-2.3, OIlK-1.3, OITK-4.3, OIlK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
MpoeKTa CTaThU U [JOKJIaJ 10 ee Mpe3eHTal[iy Ha IPOMe)KyTOYHOM aTTecTaluu.

5.3.17 TumnoBble 3ajaHus (OIL[eHOUYHOe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
copmupoBanHocTu KomnereHnuu OIMTK-1

IToaroroBka TBOpUYECKOro 3a/jaHus: IIPOeKTa CTaTby B KypHasibl Q1-Q2 1o npomeXyTOYHbIM
pesynbTatam BKP (YK-1.3, YK-2.3, OIIK-1.3, OITK-4.3, OIIK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
NIpOeKTa CTaTbU U [OKJIaZ 10 ee Mpe3eHTaliy Ha IPOMeKYTOYHOM aTTeCTaluu.

5.3.18 TunoBble 3ajaHus (OL[eHOUYHOe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
chopmupoBanHocTa KommereHuuu OITK-4

[TogroToBKa TBOPUECKOTO 3a/laHUs: MPOeKTa CTaThbH B )KypHaIbl Q1-Q2 1o mpoMeKyTOUHBIM
pesynbTaTam BKP (YK-1.3, YK-2.3, OIIK-1.3, OITK-4.3, OIlK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
MpOeKTa CTaThbU U [JOKJIa/, 10 ee TIpe3eHTaliK Ha TTPOMEKyTOUHOM aTTeCTalluu.

5.3.19 TunoBblie 3asaHusi (OL[eHOUHOe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
copmupoBanHocTu KomnereHiu OTTK-5



[ToaroroBka TBOpUYECKOro 3a/jaHusl: IIPOeKTa CTaTby B KypHasibl Q1-Q2 1o npomeXyToUHbIM
pesynbTaTam BKP (YK-1.3, YK-2.3, OIIK-1.3, OITK-4.3, OIIK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
NIpoeKTa CTaThbU U [JOKJIaJ, 10 ee Npe3eHTalliy Ha IPOMe)KyTOUHOM aTTeCTaLUH.

5.3.20 TumnoBble 3ajaHusi (OL[eHOUHOe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
copmupoBanHocTu KomnereHiu OTTK-6

[ToaroroBka TBOPUECKOro 3aJaHus: IPOEKTa CTaTb! B )KypHa/bl Q1-Q2 1o npoMeKyTOUHbIM
pesynbTaTtam BKP (YK-1.3, YK-2.3, OIIK-1.3, OTIK-4.3, OIIK-5.3, OTIK-6.3). Pe3ynbTar: TeKCT
TIpOeKTa CTaTbU U [OKJIaZ 110 ee Mpe3eHTaliy Ha IPOMeKYTOYHOM aTTeCTaljuu.

5.3.21 TunoBble 3ajaHus (OL[eHOUYHOEe CpPeACTBO - TBopueckoe 3ajaHue) /A OLEHKHU
chopmupoBaHHocTa KommnereHnuu OIMTK-2

[ToAroToBKa TBOPUECKOTO 3aZlaHUsI: TPOEKTa CTaThH B >KypHasbl Q1-Q2 1Mo MpoOMeXXyTOUHBIM
pesynbTaTam BKP (YK-1.3, YK-2.3, OIIK-1.3, OITK-4.3, OIIK-5.3, OITK-6.3). Pe3yabTaT: TEKCT
MpOoeKTa CTaThU U JOKJIAJ, 110 ee Mpe3eHTal[iH Ha TIPOMeKYTOUHOMN aTTecTal[|u.

Kpurepuu oueHuBanus (o1jeHOYHOe cpe/icTBO - TBopuYecKoe 3a/jaHue)

OneHka Kpurepuu orjeHMBaHUs

Tema TBOpUeCKOro 3a/ilaHusI PACKPBITA TI0JTHO; CITUCOK MCII0/Tb30BaHHBIX
ny6vKaimii aktyaneH (state-of-the-art). TUTY/TBHBIN JIUCT COZIEP)KUT TIOTHYIO
nH(OpMaLHIO 0 TeMe KBaTM(UKALIMOHHOM PabOoThI, TeMe J0K/Ia/ia, JOK/IaUUKe 1
SREEEEOAS ero pykosoguresne. Uucno cnaigos >20. CtaTbs COOTBETCTBYET (hOpMabHbIM
TpeboBaHMsM BbIOpaHHOTO >XypHana Q1-Q2. BiasjeHre MaTeprasoM Ha ypPOBHE

BbIIIIE IMTPpeayCMOTPEHHOI'O nporpaMMoﬁ

Tema TBOpUECKOTO 3a/IJaHUs paCKpbITa JOCTATOYHO TIOJTHO; CITUCOK
WCTI0/b30BaHHbIX My0OavKauuii akTyaseH (state-of-the-art). TUTynbHBIN UCT
COJIEP>KUT TTOJTHYI0 UH(OPMAIHio 0 TeMe KBaMM(MUKAIIMOHHOU paboThl, TeMe
JOK/azia, JOKIaJuMKe U ero pykoBoauTtese. Hucno ciaiiioB > 15. CtaTbs
COOTBETCTBYET (popMasibHBIM TPeOOBAaHUAM BbIOpaHHOTO XKypHaia Q1-Q2.
Briasienrie MaTeprasioM Ha YPOBHE MPeAyCMOTPEHHOM ITPOrPaMMOM

OT/IMYHO

Tema TBOpUeCKOro 3a/jaHuysl paCKpbITa Z0CTaTOUHO I10JIHO; CITUCOK
WICTI0/Tb30BaHHBIX MyO/IMKALMi akTyaseH. TUTYIbHBIN TUCT COAEePKUT TTOTHYIO
nuH(OpMaLHI0 0 TeMe KBaTM(UKALIMOHHOM PaboThI, TeMe A0K/Ia/1a, JOK/IaTUUKe 1
OHEHp X0potto ero pykoBogurese. Yucro criaiiioB He MmeHee 15. CTaThbsi B OCHOBHOM
COOTBETCTBYeT JopMabHBIM TpeOOBaHMSIM BbIOpAHHOTO KypHaia Q1-Q2.

B]IaﬂeHI/Ie MaTe€pPHUa/IOM Hd YPOBHE Ha YPOBHE He HI)KEe «OU€HBb XOPOII0»

Tema TBOpPUECKOTO 3a/laH1sI PaCKpbITa 0CTATOYHO TOJTHO; CITHCOK
WCII0/Tb30BaHHBIH My O/IMKaLIi MOUTH akTyasieH. TUTY/IbHBIA JIUCT COIePKUT
MOJTHYI0 MH(OpPMaIHI0 0 TeMe KBaMM(hUKAIIMOHHOW paboThl, TeMe JIOK/a/a,
JOK/Ia/[uMKe 1 ero pykoBogutese. Yucso ciaiifio He MeHee 13. CtaTbs B 6obLIIei
YacTH COOTBETCTBYeT (hopMasibHBIM TpeOoBaHUSIM BbIOpaHHOTrO XypHana Q1-Q2.
Bnasenve MarepuanoM Ha ypOBHE Ha YPOBHE He HIKE «XOPOLIIO».

XOPpOLI0

YAOBJ/IETBOPUTE/IEHO Tema TBOPUECKOI'0O 3aJaHKs B 11€/IOM PaCKPbITA, HCIOJIb30BAaHHBIN CITHCOK




OueHka Kpurtepuu oLieHUBaHUs

My0/IMKAL[|A TIOUTH aKTyasieH. TUTY/IbHBIN JIUCT COZIeP>KUT TIOMHYI0 HH(OPMALUIO
0 TeMe KBanM(UKALMOHHOW paboThbl, TeMe [J0K/Ia/ia, JOK/IajuiKe 1 ero
pykoBoaurese. Uucsio ciaiiioB He MeHee 11. CTaThsi B MeHbIIIel 4yacTu
COOTBETCTBYeT JopMasibHbIM TPeOOBaHUSM BbIOpAHHOTO )KypHaia Q1-Q2.
BrafieHye MaTepuaioM Ha YPOBHE Ha YPOBHE He HIKe «YZ0B/IETBOPUTE/IbHO»

Tema TBOpPUECKOT'0 3a/IJaHHsI He PacKphITa; UCTIOIb30BaHHbIM CIIMCOK MyOIMKAIAH
He aKTyaseH WX OTCYTCTBYeT. TUTY/bHBIN JIUCT COEP>KUT HEITOMHYI0
MHGOPMAIIUIO 0 TeMe KBAJTU(PUKALMOHHOW paboThI, IOKIa/ie, JOKIaJUUKE U eT0

HeYJI0B/IeTBOPUTE/IEHO o
pykoBogutesne. Uucno cnaiifoB meHee 11. CTaThbsi He COOTBETCTBYeT ()OPMabHBIM
TpeboBaHMAM BeIOpaHHOTO KypHana Q1-Q2. BiajieHre MaTeprasoM Ha YpPOBHe Ha
YPOBHE HIKE «y/IOBI€TBOPHUTEIBHOY.
Crarbsi OJTHOCTBIO He COOTBETCTBYET (hopMasibHbIM TpeOOBaHUSAM BbIOpPaHHOT'O
T1710X0

>)xypHasia Q1-Q2 wnu oTcyTCcTBYeT. MarepuasnoM BiaZieeT IUI0X0 WIX He BjafeeT.

6. YueGHO-MeTOfMUEeCKOe M HH(OpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. BeccmepTHBIii Y. A. VIHTe/IeKTya/IbHBIE CUCTEMBI : yUeOHHUK U MpakTukyM / 1. A. BeccmeptHbIi, A.
b. HyrymanoBa, A. B. ITnatoHoB. - Mockga : FOpaiit, 2023. - 243 c. - (Bbiciee obpa3oBanue). - ISBN
978-5-534-01042-8. - TekcT : anekTpoHHbIi // IBC "FOpaut"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=849292&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Illudporasi o6paboTka nzobpakenutii / 'oHcanec P., Byac P. - Mocksa : TexHocdepa, 2012, https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=645399&idb=0.

2. AnropuTMHYecKre OCHOBBI COBpeMeHHOM KoMIibioTepHoU rpaduku / Kynvkos A.W., OBUMHHUKOBA
T.3. - MockBa : UHTYUT, 2016., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=662740&idb=0.

3. BeccmepTHbiil Y. A. IHTeN/IeKTyalbHbIE CUCTEMBI : yueOHUK U mpakTUKyM / U. A. BeccmepTHbIi, A.
b. HyrymanoBa, A. B. IlnatoHos. - Mocksa : FOpaiit, 2023. - 243 c. - (ITpodeccuonansHoe
obpa3zopanme). - ISBN 978-5-534-07818-3. - Tekcr : anekrponHsii // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=849219&idb=0.

4. Pa3paboTKa My/IbTUMeJUIHBIX TIPUIOKEHUH C Mcroib30BaHueM 6ubmmotek OpenCV u IPP / BoBbipyuH
A.B., Opyxkos I1.H., Epyxumos B.JI., 3onoteix H.1O., Kyctukosa B./l., JIeicenkos 1./1., Meepos U.b.,
[TucapeBckuit B.H., ITonoBunkun A.H., CeicoeB A.B. - Mocksa : UHTYUT, 2016.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=663128&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepKaHWeM JIUCLUITAHBI):



1
2)
3)
4)
5)
6)
7)
8)

OpenCV - Open Computer Vision Library: caiit 6u6muoteku (https://opencv.org/)
OpenCV-Python Tutorials. https://docs.opencv.org/4.x/d6/d00/tutorial_py_root.html
bubmioreka VTK www.vtk.org

bubmioteka ITK www.itk.org

bubmiorteka ITK-SNAP www.itksnap.org

bubmiorteka OpenTK https://github.com/opentk/opentk

Crnietmdukarmu OpenGL u GLSL https://www.opengl.org/

Intel Math Kernel Library Reference Manual.

[http://software.intel.com/sites/products/documentation/hpc/mkl/mklman.pdf]

9)

10)
11)

VHTepHeT-yHHMBEpPCUTET CyTIepKOMITbIOTePHBIX TexHooruil. [http://www.hpcu.ru ]
WuTepHeT xXypHan «HayuHast Busyaauuys» [http://www.sv-journal.org]
HSI. Getting Started (microimages.com)

www.microimages.com/documentation/Tutorials/GetStartTNT.pdf

12)

Introduction to HSI [https://www.microimages.com/documentation/Tutorials/hyprspec.pdf]

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJieHHs] y4eOHbIX 3aHSTHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU

cpeacrBamMun O6y‘-I€HI/IH, KOMITbHOTEPAMM.

[MomereHyst 4711 CaMOCTOSITeNIbHOM paboThl 00YYalOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs1 K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO

MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

ITporpamma cocTaBjieHa B COOTBeTcTBUM ¢ TpeboBanusmu OC HHIY 1o HampaBieHUIO
nozarotoBky/crienyanbHocti  02.04.02 - dyHpameHTanbHash HMH(OpPMaTHKa M HH(OPMalMOHHbIe

TeXHOJIOTHH.

ABtop(b1): TypnanoB Bagum EBreHbeBuu, JOKTOP TEXHUUECKMX HayK, TOLIEHT.

3aBepaytoiuii Kadeapoii: Meepos Mocud bopricoBuy, KaHAUAT TeXHUYECKUX HayK.

ITporpamma o/j00peHa Ha 3acelaHUU MeTo[uuecKou komuccuu ot 02.12.2024, npotokon Ne 5.
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